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SUBSTITUTED HETEROCYCLES AS HSET
INHIBITORS

[00011 The invention relates to substituted heterocycles of
the general formula I,

V, — I('

8

and the use of the compounds of the present in& ention for the
treatment anChor prevention of hyperproliferative diseases
and disorders such as cancer in inamnials. especially
humans, and pharmaceutical compositions containing such
compounds.

BACKGROUND OF THE INVENTION

[0002] DNA replication, Ihllowcd by equal cluomosomc
scgl'cgB&lon. casu&'cs lhc accU&alc IIansnllssion of lie cncllc
information &o dau Jllcr cells (kiall cl ul., 2003, Nigg, 2002,
yyss and (iergely, 2009) In most normal and mafigoant
cells, centrosomes act as the dominant sites for spindle pole
formation (Meunier and Vernos. 2012).
[0003[ ('entmsome duplication is also tightly controlled
and occurs simultaneously with DNA replication, thereby
ensuring the generation of two functional centrosomes that
form the poles of the mitotic spindle (Sharp et al .. 2000). In
the assembly of a functional mitouc spuldlr, microtubulc
(MT) motor proteins play a central role (Cai cl al.. 2010,
(ianem and ('ompton, 2004). One such protein. I ISE'I'encoded

by KII'('I in hunians and Kifc5a in mice), a
minus-end M'I motor, is of interest in cancer due to its
impact on cell division (Cai et al., 2010; Cioshima et al.,
2005).
[0004] In recent years, the importance ofcentrosomes. and
in particular HSET, for bipolar spindle lomu&uon has
attractcxl much Bum&lion, although the precise role of HSET
in this pmcess remains a topic for debate (Mahoney et al.,
200&81 'lillement et al., 2009) Recent reports have linked
centrosome amplification and high HSET expression to
cluomosome missegregation and aneuploidy, which are hall-
marks of human cancer (Marx et al.. 2009). C'entrosoine
amplilicdlion disrupts asynunctnc cell division m neuroblas-
tonui cells and cmiscs lumongcnesis in a fiy model (Baslo cl
al., 200N), and supernunlerary centrosomes are also found in
most solid nunor types, fornling marker. filr aggressiveness
in breast. brain. pmstate, cervix. kidney, and bladder cancers
(Chan, 2011). Hence, it is increasin ly apparent that super-
numerary centrosomes are not only indicative ofmalignancy
but may also dove mahgnant transformation (Ogden cl al.,
2013). However. not all cell ~ with centrosome;unplilicalion
undeigo multipolar nlitosis, and a key mechanism by which
cells with extns centrosomes achieve a pseudo-bipolar
spindle is centmsome clustering (Basto et al.. 2008: (ianem
et al., 2009).
[0005] Although centrosome clusterin ~ prevents multipo-
lill nlilosis and cell dcdlh, 11 prolongs nlllosls ilnd lncicJscs
lhc flcgucncv of chron&clonic nllsscgrcgatlon Bs a result of
merotclic kinctochorc auacluncnts (Gancm el al.. 2009,
Kwon et al., 2(X)N: Yang et al . 2008) 13ased on previous
studies. centrosome clustering may prove to be the Achilles

heel of cancer cells with supernumerary centmsomes (Basto
cl al . 2008). Illul a gtowlng bod)'f cvldcncc sUggcsm thai
ulhibition of ccnlrosomc clustering could provxlc a new
therapeutic strategy for tumors with a high incidence of
centrosome amplification (.Iordan and Wilson, 2004; Ogden
et al 2012)

[0006] A key protein illat is known lo be crucial for
centrosome cluslcnng Is HSET (Ncd In Ilies). kiSET Is
required by lumour cells lo cluster supernumerary ccn-
trosomes (Iiasto et al, 200N; Kwon et al, 200N) I ISE'I's a
men&her of the Kinesin 14 family of M'I'otor proteins,
v hich are force-generatin enzymes that facilitate move-
ment along MTs ivithin the cell (Mountain et al., 1999) and
which trmlsport Organelles, protein complcxcs and mRNAs
along micmlubulcs ul an ATP-dc)&cndcnt Ibshion. HSET is a
nunus-cnd directed motor kulcsin, the& cross-lulks and sides
nucrotubules exerting imvard forces (Walczak et al., 19')7;
('ai et al., 2009; Rath et al, 2012) Although the precise mle
of HSET in cell division is not clear, previous evidence
su gests that it is essential for the survival of cancer, but not
normal, cells (Ganem ct al.. 2009: Kwon ct al., 2008). High
HSET cxprcssion lc& cls arc suongly correla&ed with mcuis-
tasm of non-small cell lung cancer to thc brain, pointin &o

an association bet&veen I ISI! I; centmsome amplification,
and tunmrigenesis (( ai et al, 2010; Ciordon et al., 2001;
Cirinberg-Rashi et al.. 2009). Knockdown of HSET in nor-
mal retinal pigment epithelial I (RPE-I) cells or the breast
cancer cell line MCF-7 (which docs not have a lugh ulci-
dcncc of ccnlrosomc ampldication) docs nol inlubil bipolar
spindle formation, and cells undergo normal divi~ ion (Klcy-
lein-Soho et al., 2012; K&von et al, 200N) In contrast,
knockdov'n of I ISE'I'n the supernumensry centmsome-
containlng breast cancer and neuroblastoma cell lines MDA-
MB-231 and Nl E-113. respectively. prevents centrosome
clustering and induces cell death by multipolar anaphases
(Kwon ct al., 2008). Hcncc, the above Iimhngs point &o

HSET as a target of intcrcsl ul cmlccr treatment (Baslo cl al..
200N; Kraljevic Pavelic et al., 2011; Kranler et al, 2011;
Kv on et al . 200N).

[0007] A number of studies have shown that HSET deple-
tion inclcdscs cell death alai lhc frcgucnc)'f n&Ulllpolarllv
ul cells with supenlumerary centrosomcs. but not in cells
with a normal number of centrosomes. Ihor exanlple, I ISI &T

depletion induces spindle multi-polarity and selectively sen-
sitizes centrosome amplified IIR-breast cancer cell lines,
includin triple negative breast cancer (TNBC), to cell death
(Patel et al.. 2018). Depletion of HSET was identified as
ulducmg sclimtivc cylotoxicily in cmllrosomc amplilicd can-
cer cells (Drosopoulos cl al., 2014). In addition, HSET
overexpression has been correlated with poor prognosis and
resistance to docetaxel in breast cancer (l)e et al . 2009; I i

et al, 2015), is observed in ovanan adenocarcinonia patients
(Pawar et al.. 2014) and in numerous other cancer types
(Pannu et al., 2015). Furthemlore, in non-small cell lun
carcinoma (NSCLC) HSET cxprcssion was I'ound &o bc
highly prcdictivc of lhc prcsencc of brmn metastasis ul bo&h

early and advanced disease ((innberg-Rashi et al, 2009)

[0008] A &vide range of tumours, including centrosome
amplified tluuours, are treated by cytotoxic microtubule-
targclcd drugs (c.g. taxol, cribulin). Although inducing &cm-

porary rcnussion. Ihcsc drugs typically show scvcrc side
cfii:cts and thc cmcrgcncc of drug resistance lcadulg lo carly
relapse. More recently. agents targeting kinesin niotor pm-
teins, e.g Eg5 inhibitor~. have been explored to tmat a
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variety of human tumours, vhich induce mono-poLar
spindlcs (thc opposite phcnotypc lo HSET inhibltlon). and
target all rapully dlvlding cells, including bouc marrow
cells. ('onsequently, they share dose-linliting, toxicities v ith
other antimitotic therapies In contnsst, an I ISEI1'nlubitor ls
anticipated to show reduced toxicity by selectively lullin
cells with centrosome amplification whereas cells with the
normal number of centrosomes will remain unaflected (Cr'a-

nom ct al., 2009: Pa)el ct al, 2015). Thcsc data togcthcr
provide support lor developulg agents that selectively udublt
I ISE'I to target centrosome-antpfified tumours (Myers and
('oil ins, 2016).
[0009] Examples of small molecule HSET inhibitors have
been described ln the litemsture, AZ82 is an ADP/ATP
competitive inhibitor shov n to be selective s ainst a panel
ofmnc other kineslns use lu ding Egs (Wu ct el., 2013). AZ82
inhibltcd microtubulc-stimulatcxl HSET ATPasc activity
(ICso 03 PM) in a biochemical assay and induced multi-
polar spindle formation and mitotic catastrophe in cells v ith
amplified centrosomes CWOti9 was an inhibitor of I IS)(I'ICs„=75

PM) ln biochemical essays (Watts et al.. 2013).
SR31527. also showed biochemical inhibition of HSET
(ICs„=6.6 nM) (Zhang ct al., 2016). Morc lnibrmatlon can
be found m WO091 S502S and WOi5085088.
[0010J 'I bus. there remains a need for therapies for the
treatment and prevention of hyperprolifenstive diseases and
disorders such as cancer Therefore. the aim was to hnd
HSET inhibitors that serve as potential therapeutics for the
treatment of cancer diseases.

W — kl
I

w'hcr'cul
[0013J W denotes

R'.'l

SIIMMARY OF 'll lit INYI:N'I ION

[0011] Surprisingly, it has been foluld that the compounds
according to the invention are highly selective and effective
inhibitors of HSET mid thus the compounds of thc prcsmlt
invent ton cml be used lor the treauncnt ofhyperprohferal lvc
diseases and disorders such as cancer.
[0012J 'I he invention relates to the compounds of the
general fomlula I,

S xl

0

[0017] R, R" dmlotc lndcpcndcntly oi'onc another H.
unbranchcd or brmlchcd alkyl with 1-3' -atoms.

[0018[ R'enotes H or one or more substituents
selected from the group of Hal. A. OH, OCHs. NHs.
NI I('I ls, N(('Ill)a and Cl ls( N,

[0019J R* denotes benzoyl. 2-isoquinolinyl or 1-qui-
llazolulyl, which ls unsubstitutcd or onc-, two-. or
tiuccfold substituted with Hal. A, OH. N(R )„, COOR'.
CN. NO, and/or or Het .

[0020] A denotes unbranched or bmnched alkyl or
cycloalkyl with 1-10 ('-atoms. wherein two adjacent
('l l- and/or ('I la-groups may form a double bond and
v herein one or two non-adjacent CII- and/or ('lls-
goups may be replaced by N-, 0- and/or S-atoms and
v herein 1-7 H-atoms may be replaced by F or C.

[0021[ A'cnotcs unbr;mclmd or branched alkyl wldl
1-4 C-atoms, v'hcrcln 1-7 H-atoms may be replaced by
F or Cl,

[0022J I let'enotes oxadiazolyl, lvhlch is unsubstituted
or substituted with unbranched or branched alkyl lvith
1-4 C-atoms,

[0023] Het denotes oxadiazolyl, tetrazolyk pyrazolyl
or oxazolyl, v'luch unsubstttutcd or subsututcd wldl
unbranchcd or brmlchcd alkyl with 1-4 C-atoms,

[0024] R'enotes H or A.
[0025J I lal denotes I'. Cl. Hr or I and physlologically

acceptable salts, derivative~, solvates, pmdmgs and
stereoisomers thereof, including mixtures thereof in all
ratios.

[0026] The invention preferably relates to the compounds
according to fomlula I. whcrem W dmlotcs

[0014J It'enotes Ilal, CN, A,
COA'r Het',

[0015] R" denotes H, Hal or A',
[0016J It denotes

HOOR . CON(R j„
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-colltlltucel
Ra

and R', R', R', R, R', R ', R, R, A. A', I let'nd I let have
the meanings as in (')aim I, and physiologically acceptable
salts. derivatives. solvates. prodn)gs and stereoisomers
thereof, includ(n m(xtures thereof in all mtios.

[0027] The invention more preferably relates to the com-
pounds according to formula I, wherein W denotes

and W, R'. R, R, R', R '. R', R". A, A', Hct'nd Het have
thc mcanutgs as in Clmm 1.;md physiologtcally ncccptnblc
salts, derivatives, so)vates. prodntgs and stereoisotners
thereof, tncluding mixtures thereof in all ratios
[0032] The utvcntton particularly preferred re)arcs to )hc
compounds accordutg to formula L whcrcin R dcnotcs

and R', R', R-', R, R', R', R'. R', h.A', Het'nd Hetz have
the meanin s as in Claim I, and physiologicnlly acceptable
salts. derivatives. solvates. prodn)gs and stereoisomers
thereof, tncludutg mtx(urea thcrcof ut all rauos.

[0020] The utvenuon particularly prcfcrrcd rclatcs to thc
compounds accordutg to fonmtln Ie wherein W deco)ca

p.'nd

R', R, R', R, R', R', R'. R', h.A', Het'nd Het have
the meanings as in Clnun I, and phystologically ncccptublc
salts. dcm ativca, so)vates, prodrugs and stcreotsomcrs
thereof, including mixtures thereof in all ratios.

[0029] The tnvcnuon prefc:rably rclatcs to dte compounds
accordin to formula I. wherein Rz denotes I I or A'nd W,
R', R', R . R, R', R . R". A, A( I let'nd I let have the
meanings as in Claim I, and physiolo ically acceptable
salts. derivatives. solvates. prodn)gs and stereoisomers
thereof, tncludutg mtx(urea thcrcof ut all rauos.

[0030] The invmttion morc preferably relates to thc com-
pounds accordtng to fiormula I, wherein R denotes I I or
methyl and W, R'. R', R, R'. R, R . R", A, Ah I let'nd
Het'ave the meanings as in Claim I. and physiologically
acceptable salts. derivatives. solvateb. prodrugs and stereo(-
somers thereof, including mixtures thereof in all ratios

[0031] The tnvcnuon prefc:rably rclatcs to dte compounds
accordmg to formula 1. whcrctn R'cnotcs

/
R'

0

/
-H

0

and W, R', R . R, R', R '. R', R". A, A( I let'nd I let have
the meanings as in Claim 1. and physiologically acceptable
salts, derivatives, solvates, prodru s and stereoicomers
thereof. including mixtures thereof (n all mtios.
[(H)33J I he invention particularly preferred relates to the
compounds according to fionnula I, wherein R denotes
benzoyl or 2-isoquinolinyl and W, R', R, R . R, R', R, R,
A, A( Het'nd Het'ave the meanings as in Claim I, and
phys)olo ically acceptable salts, derivatives, solvates. prod-
rugs mtd stcrcoisomcrs thereol; including mixtures thereof
111 all rtt(tos.
[(H)34J I he invention preferably relates to the contpounds
accordin to formula 1. wherein Het'enotes oxadiazolyl or
tetrazolyl and W. R'. R, R', R, R', R', R', R', A, A', and
Hct'ave thc meanings as in Claim I, und phystologically
acccp(able salts, deux ativebe so)vates, prodrugs and stcrcoi-
somers thereof, including mixtures thereof in all mztios.

[0035] The invention particularly preferred relates to the
compounds according to formula I, a(herein Het'enotes
methyl-oxadiazolyl or methyl-tetrazolyl and W, R'. R . R'.
R, R', R *. R', R, A. Ah mtd Hct'ave thc mcatungs as in
(')aim I, and physiologically acceptable salts, derivatives,
so)vates, pmdrugs and stereoisomers thereof, mcluding mix-
tures thereof in all ratios
[(H)36J I he invention preferably relates to a compound
selected from the gmup consisttng of

) Ethv) 4 rnechv) 2 0 (3 methv)benzumdo)propananudo)th.azo)e 3

.ub x )ace

Ethy)-4-rnethy)-2-(3-(:-(pyrrohdue-I-
ubcaezam (c)prcpanmmdo)duazo)c- - arboxy)atc

3 Ethyl-2-( -(34)H-pycazo)-)-ybbcnz»a|do)pcopanmnedol-4-

4 blhy) 4 thy( (3 (3 (6 « thy) 1,24

)Ihy) 4 thy( (3 (4 6 7 r I m)ydc n pht)~ )

.ub x»n do)pcopananudo)t) azo(e .uboxy)ace
6 Ethv) 4 rnechv) 2 0 (3 (oxazo) 4

,()benzanudoipropanannd jthxz )e 3 »box late
7 Ethv) 4 rnechv) 2 0 (3

m»pho)uaobcnzmmdo ltuopanmuu)o)duazo)c-6-cmboxy)atc
tl Ethy)-(Sl-2-(2-hydroxy-3-(3-mcthv(benz»ncaa)pmpmanmdo)-4-

nacth))t)uazo)c- -caeb xz)atc
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Ethyl-2-[3-[i 3-&ncthox) carbonelbcnzo) I tanuun]pm pano) lanuno]-4-
methyl-thmzolc-&-carboxyl:&tc
Ethyl-2-[3-[i3-(lucre-5-ntctltoxycarbnnyl-bcr&zovllnn&no]-
pr panovla&n&no]-4-&neth&i-thiaznlc-&-carboxyl:&tc

Lth&12 [3 [( chloro 5 merhoxy*ari&onvl benzoyl).nnu&o]
prnpano, iutuno] 4 methyl rh azoic 5 cari&oxvl.&te

Lth&12 [3 [( methoxycarbon&14 meth,l benzo l)annno]
prnpano, iutuno] 4 methyl rh azoic 5 cari&oxvl.&te

Ethyl-2-[3-[i 3-&ncthox) carbonel-5-rnethyl-bcnzovllanuso]-

pr panovla&n&no]-4-&neth&i-thiaznlc-&-carboxyl:&tc
Ethyl-2-[3-[i3-&ncthox) -5-&ncthoxy arbor»l-bonzo) lianuno]-
pr panovla&n&no]-4-&neth&i-thiaznlc-&-carboxyl:&tc

Lth&12 [3 [( eth,l 5 methox, .ubonyl lenzo l)ammo]
prnpano, iutuno] 4 methyl rh azoic 5 cari&oxvl.&te

Lth&12 [3 [( h, dmxv 5 methox, .ubonyl benzoylltun r&o]

pr panovla&n&no]-4-&neth&i-thiaznlc-&-carboxyl:&tc
Ethyl-4-&ncthvl-2-[3-[[3-( -n&ctl»1-1.2.4- xad&azolcbylibcnznyl]-
anu no] prop) I un ufo] thi a zoic- S -car b ox pl:&tc

Ethvl-2-[3-[3-n&cthoxycarbon)l-&-[(E)-

8 yl:t
tih&l-2 i (1 il,',so .&8 ml i l)b«:msi lp p:»: uh) 4

Lthvl & r3 (3 hiero 5 (5 methyl I, 4 oxad azol 1 yl)benzmn dol
prnparmtn do)V methyltluazole 5 arboxylate
Pi pyl 2!1 (3 hiero 5 (5 merhyl l. 4 oxad azol 3

, ljbenzun dol propantnudo) 4 u&eth)ltluazole 5 arl&oxvlate
P&opyi-4-&ncthyl-2-(3-i)-methyl-&-( -&nctl&yl-l,2.4-ox uiiaznl-3-
vllbcnzatnido)prop:u&uu&do)tluazoic- -carb xyl&tc
P&opyi-I-&ncthyl-3-(3-i)-methyl-&-( -&nctl&yl-l,2.4-oxad&aznl-)-
vllbcnzatnido)prop:u&uu&do)-IH-pyrazolc- -ca&bn&ylatc

P»yl i ( &:n - -0 iii m tbvlibe r,e&l )p»8&i; ui )

Pi pyl 2 (1 (3 ytmo 5

(merh xycarbonyl)benzanudo)propan un do i 4 meth 1th azoic 5

carb xylare
.![3 [( ren bubl 4 merhyl tluazol yl)unmo] 3 oxo pi p&l] 'I

chloio-&-(5-&neth 1-1 4-oxad&azol-3-) Ilbcnz:unidc
P&opyi-4-rncthyl-2-(3-i)-i)-rncthvl-l,4-oxad&azol-)-)ll-o-
itri(lunron&cthylibcnzuu&do)pmpanun dnltluazolc-5- u boxylatc

tih&l-4 tt 12 M (1 ( eth 11.24 «ml &r

Cyclnprop)14 methyl (3 ('I (5 methvl 1,2.4 oxad &zol 3

, ljbenzun dolpropananudolth.izole 5 .uboxvlate
Lth&12!3 (3 (5 ethyl l.'2.4 oxid mal
, ljbenzun dolpropananudo) 4 merhvltluazole & cmboxylote
Eth&1-4-&ncthvl-)-()-i)-id-ntctl»l-l, .4-nxadmzol-2-vlibcnzanudo)-
pr panunido)tluazolc-s-carbnxvl:&tc
Ethyl-4-&ncthvl-2-(3-i 3-i2-ntctl»l-2H-tctraznl-&-vlibcnzatnidni-
pr panunido)tluazolc-s-carbnxvl:&tc
Tert-butyl-4-meth) I-2-[3-[P-(2-n&crhvltccazol-5-vllbcnzoyl]anuno]-
prnpano, iutuno]th azoic 5 .uboxylate
I&op p&14-n& It 12 [i-[1 ( elh&lief r I .&I&b r &ibm n

".I-[3-[i&-tert-butyl-4-&neth I-tluazol-2-) Ihunmn]-3-oxo-propyl]-3-(-
methvltetrazol 5 yl)benzannde
Lth&12!3 (3 (ethox)vtubon)l)lenzun doip&opu&anndoj 4

Eth&14-&ncthyl-2-i3-(3-mctl»l-&-( -&nctl&yl-I .4-ox &diaznl-3-

vllbcnzatnido)prop:u&uu&do)tluazoic- -carb xyl&tc
Pi pyl 2!1 (3 (methoxy .ubonyl) 5 (5 n&ethyl 1.2.4 oxod &znl 1

t ih&l 4 tt I 2
[

I ([7 (5 r Ihyl 1 2 4-: If: & I 1 &li I

isoqun&olyl]unu&o]prop:u&oylunu&njtluazolc-5-cuboxylatc
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Metl&yl-4 methyl-)-[3-[v-i&-meth&1-1,2 4-oxadiazolcbyli-I-
isoqumol l]am&no]prnpanoyl:un&no]tluazolc-&-c:uboxylatc
V-(5-tcit-but 1-4-methyl-tlnazol-2-&l)-3-[6-i»-neth&I-l,2 4-
ox&dmzol-3-&llquu&az Iu&-4CI]at»&no]propane&rufle
l«i b t&14 & ii»l - i(la. a) (&6 ( m It,l 124-; I:r

Ie I b t&14 & ii»l - i(la. a) V Ihyl 1 ((6 (5 r Ihyl-1,24-
oxad azol 1, ljquu&aznl n 4 yljanunoj vclobutane I

.ub wun dojth azole 5 uboxylate
H(5 tert but,l 4 meth I thmz 12 vll 3 [(7 cv.mo I

s q&ur&olyljanuno] prnpanmnde
1-[(7-e&aiio-I- 8 qum Ivlluumo]-I -[4 nicthyl-5-[1-
itr&fiuoromcthyli-cyclnpr pvl]tluazol-2-yl]pmpmmnidc
3-[[7-(o-n&cth)l-IEE4-nxadmzol-3-yll-I-tsoquutolyl]a&nu&o]-V-[4-
n&cth) I-5-[I-itutlum meth, 8 vclopropyl]tluazol-2-yl]propanan»dc
V ( t i bit 14 m ih lib:r I &I) [!7*v&m 5 ll o&o 1

I'r p)14 m Ihyl (3 ((7 ( methyl 1,2.4-
lia q ~ & li I yli&m )p I,m,r &loiiter I & ul

H(5 cyanotluaznl I& 3 (f7 ( metlyl 1.2,4 oxad.izol 3

, Ij soqiunol r& I yllannn jpr pmanude
'I ((7 ( methyl I, 4 ow&d az I yll soq&unolu& I yljam not 3, (I
n&cth)l-5-(t»iluoromcthyli-IH-pyrazol-3- Hpinpananudc
3-ii7-(o-n&cth)l-IEE4-nxadmzol-3-yli&soquu&olu&-I-yliunino)HMI I-
nlctlr& l-i-penn, I-IH-py»zol»Hvl)p repen u&udc
V-(5-!tot-bnt)li-4-mcthvltluazol-2-yll-3-ii7-id-ntctltyl- H-tctraz I-

v ( ((5 (1 d I n 114 i ih)lih:«1) vi): ) 1 o p pili 1!
t ii»l II & trml ylib r&m I

(8) V (I (('& it rt I I& I) 4 m fhylfhe z I- &I)& mn ) 6

(meth&lcm nni I oxohexan 'I )li 'I ( methyl EH terrazol 2
yljbenzanude
Ethyl (3 (115 metl&yl 12M xai azoi 'I yl)benznn do)
pmpananudoirluazole mboxvh&re
Metl&yl-q-methyl-)-(3-!)-i&-meth&1-1,2 4-oxadiazolcb

liber&zam io)-piopar»midoltluazole- -carbox) late
Prop)1-4-methyl-2-i3-i3-!&-methyl-l.2,4-oxadt:&zolcb

liber&zam io)propanunidoltluazolc- - arboxylatc
V ( ((51 Iyl 4 m lhyliher 12 vli, m)-)- iuopvl)

lsnpropvl 4 marl yl 2 f'1 !3 ( merhyl l. 4 oxad azol 3

, ljbenzanudoi propananudojtl cz le & .uboxylate
rnethnxyeth, I 4 merh I 2 (3 ( !5 meth, I I .4 oxad azol 1

, ljbenzanudoipropanannd jthmz le 5 ubox late
lsobu»1-4-methyl-)-i3-i3-!&-methyl-l.2,4-oxadt &zol-3-

liber&zam io)-piopar»midoltluazole- -carbox) late
4-n&et(ma)butyl-4-methyl-d-(3-!3-i&-n&ethyl-l,24-oxadiaznl--

I'r p)14 m ihyl ((2 ((7 ( & th I I 2 Weu I azol 1-

I&it&I I thyl . ((2 (&7 »' Ih)1124 «''« l 1 vl) qm m)

I, ljanunoleth Ij ulamn I& IH p,razole 5 .uboxylate
P& pyl I meth&l » ( i(7!5 merh, I I .4 oxad azol 3

, Ij soqiunol r& I yllannn jetl yllcarbunoyl) IH pyrazole 5

.ub 8 l&te

I-n&ethel-3-( -iiv-(&-methyl-l,'-ox&diazolcbyliisoqumnl&n-I-
I imu&u nip top m&snub)-)&-p ropy I-I H-9) razolc-5-cmbox unidc

Prop)1-4-methyl-2-in&ethyl(2-iiv-(5-incth 1-1 4-oxad&azol-3-
litsoqiunoln&-I-yl)uninolcthyii arbatnoylltluazolc-5- arbox,late

V-(5-!tot-bnt) li-4-mcthvltluazol-2-1ll-3-ii 7-id-ntctltyl-i,".4-
oxad azol 1, lj soq&ur&olm I vbarmn lpropananude
V ( mini I Ihyl lli p)rcz I vli ((7 ( It 1124

V-(5-!tot-bnt)lirsoxazol-3-yli-3-!1 -io-rncthvl-l, 4-oxadtaznl-3-

, Ij soqiunol r& I yllannn jpr pmanude
H (5 c,clnp&op I soxazol 3 ylj !(7 (& methyl I 24 oxad & zol 3

V-(5-cth) I soxaz I-3-yli-3-i!7-!5-&ncthyl-l,'-oxadiazol-3-
litsoqiunoln&-I-yl)uninolpropu&am&dc

H(5 (te&t butyll th azol 2 vlj 3 ((7!5 meth 11 .4 oxsd azoi 1

V ( (I i I t)1&acth)lih,r I yi)3 ((7 (& m lb&11,'4-
ox'&rh'&701-3 i ll&so )un&el&&t-I-'&'I)&'81&n&nip&opansn&tele
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82 ".I-( -!tert-buql)-I-tncth I-IH-pvrazol-3-&I)-3-((7-1 -methyl-12.4-
oxadiazol-3- l)isoquutolut-I- ilanunolprnputnnidc

8. ".I-[5-(3-ntcthoxyoxctut-3-yli-4-methyl-duaznl- -&I]- -[[7-(5-utctlnl-
1,2,4-ox:rdt:rzol-3-vl)-I-isoquinol) l]anuno]propananudc

ti4 3 f]7( r Ihyl-l,2,4o .rb ml I) I . 9 n lvlfr f R !4

'9,4-I » Ihvl 2
f

17 i m thvl I,'- : iur I vli I

carb xartude
86 .([5 icvclohexen I yll rhazol,l] 3 [7 i( m thyl124oxadazol

3 yli I s qtunolyl]am no]ptoptnanude
87 N [5 (I methox, i"lohex,lltluazol 2 ylf I [7 (5 nrethvl I A

oxadiazol-3- I)-I-tsnquutnl&l]anlttt ]pr pattsuttdc
88 Ethyl-d-rsoptopvl-2-[3-[3-(&-methyl-l,24-oxnhazoi-)-

vllbcnznvl]anuno]propanoylunutojtluazoic- -carboxylate
89 Tertbutvl-4-ntctltyl- -itncthvl(2-(lv-i&-meth)1-1.,4-oxadtazoldb

9(i M Ih&14 Ihyl-2-fi
f

(5-r mhyl-l,,4 o rli: mi I

91 tihvl-
]

f' - ttvl i.'A; I r I-1-vl!b r vlfrmn
prnpano, iutuno] 4 (tntluotomethvl!tluazole v cmbrx! late

92 Lth&14 ethyl [3 [3 lv methyl 1.,4 enaduizol 3

, libenzo, l]anuno]propanoylanunnfth.izole 5 .uboxylate
93 ".1-[3-[ -[(Fl-2-cyclopcutvlmnvl]-4-tncrltyl-tluaznl-2-yl]unuto]-3-

oxn-piopvl]-3-1)-ntcthyl-l.2,4-oxadtazol-3-yllbcnznnrdc
94 N-[3-[[5-[(El-3-ntcthoxyprop-I-cu&l]-4-rncthyl-tluazol-2-vl]nnmo]-

:- xo-piopvl]-3-1)-ntcthyl-l,v,4-oxadtazol-i-yl)bcnznnidc
9& 3 ! ««It I 1,2,4-; I: r I 3 yl) ~ f

[4- Ihvl 5 !I

96 3 ]7 i& t«lhvi 1,)4- r Irml vli I . q t I lf.r ~ r f
'9 f.

97 N!5 tt me 4 meth!I rh azol yl) I [[7 (5 methvl 1..4 xal sznl
3 yli I s qtunolyl]am no] ) clobutanecarboxam d»

98 (is. sl b, lv (ren butyl) 4 methylth azol vl) 3 ((7 iv methyl 1.2.4
oxad aznl 3,1) soqu nol n I,I!anunn) icloiutane I cuboxanude

99 Ptopyi-4-tncthyl-2-l(la 3sirb(( -( -ntcth&1-1.2,4-oxaduzolqH
vllisnquutnlut-I-yl)anuno)cyciobutanc-I-carboxanudo itluazolc-5-

mu boxy late
Ii&0 ils.3s)-I -I -itcrt-but&lltsoxazol-3-&I)-3-H7-i -ntcthyl-l.2.4.

l(il (la..i 3 ((7 i m ttvi I 2A-: iur I 'li. 9 nol » I

, I!: «n l V (I Ihvl p« t I ill pvt: r I- -)lim I iui, t I

102 (is. alp, lv sobut!14 merh,ltluophen2 vli 3 ((7 i tnethvl l. 4
oxad aznl 3,1) soqu nol n I,I!anunn) icloiutane I cuboxanude

10 (is. sl l(7 (5 merhvl l. 4 oxad azol 3 yli aoqu realm I

, lisrnmnl V 14 methyl 5 (ti tluotomerhvlitlunzol 2 yl) )nlobut use
I.c:tt! Oxatlttric

Ii&4 Tert-but&1-4-meth&1-2-(lie,)sl-&-13-( -tnctlryl-I. 4-oxadiaznl-3-
vllbcnzatnido)c nlobutanc-I-carb xatn«t itltmzolc-7- arbox&hate

I(!6 I 0 butyl 4-r Ihyl-)-((la.ia) 'i-(5 Ih I 1.,4,ulumi 2

107 Tert butvl 4 methyl 2 His,3si 3 it (2 uteth I 2kl tettazol v

,libenznndol )clobutane I .uboxundoithuzole ( irboxylate
108 Tert butvl ((Is.3s) '1 l(7 chlorouoqu nol n I

, lisrnmnlcvclobutane I suboxam dot 4 uteth Itluazole 5

mu boxy late
Ii&9 Tert-but&1-4-meth&1-2-(lie,)sl-&-i(7-(tnklu r meth&1ltsoqutnolm-I-

vllantmo)cy Inbututc-I-carbnxnntdo)tluaznlc-5-cubox&late
Ilir Tert-but&1-4-meth&1-2-[3-[7-iv-methyl-l,24-oxadrazol- -yli-I-

isoquntolyl]unuto]cy Inbutanccarbortyijsn»rto]tluazolc--
carb xylare

ill I 0 butyl 4-r Ihyl-2-f It,l f'7-(5 Ih I 1.2,4 ; luml':u

boxy late
11 Tert butvl 4 Ntloro [3 [7 15 methvl 1,2A nxad sznl 3 vll I

s qtun lyl]am no]cvclobutanecarbonvlfrun no]th sznle (
8 yl:t

113 ".I-tert-but 1-4- hlnrn-2-[[3-[[v-io-methyl-l.24-oxadrazol- -yli-I-
isoquntolyl]unuto]cy Inbutanccarbortyijsn»rto]tluazolc--
carb xartude

114 [( I IN-2.,2 Ir 11 m I-r Ihyl-«Ih If-0- Ihvl-
f f f !7 ( meth

amn&o]-tiuazolc-5-csrbox& late

lla [(181-2.2,"-tiidunin-I-methyl-ctliVI[-4-metis I- -[[3-[7-i -ntcthyl-
1.2,4-nxadiazol-3-yl)-l-tsoquinolyljatntnn]c clobut:utc arbon, I]

unutof-thtaz lc-s- arboxvlatc
H 6 Ethyl-0-(!tkluororncthylEE-[[3- [[ -(&-ntctltyl-1.2 4-nxa ttazoi-3-yl1-I-

117 V ( t 1 bit 14 m ih I ih: r I il) f!7- Ihvl-I

H8 'i
( meth&11.,4 oxadazol 3 )I)( r3 (14 methyl 5 (3 methyl

I. A nanad aznl 5 ylltluazol ) lianurtol oxopmpvlibenzam de
119 'i ((7 ( methyl I, 4 oxad az I yll soqtunolut I yl)am not k, (5

( prop, I I, .4 nxad azol 3 ylitl azoi vl)ptopmam de
120 Prnyl-I-methyl-3-(3-1:-iv-tncthyl-l,'-oxadiazol-3-

libcrtzam !n)prnpanunidnl-IH-p razolc-5-csrbox late
121 Prnp&l-4-methyl-2-it -inethyl-3-13-i&-methyl-I 4-oxadiaznl-3-

libcrtzam !n)prnpanunidnltluazolc- - arboxylatc

I 3 II )14 m ihvl (3 ( ( « Ihyl-1,2,4» dt ml

I 4 Cvciohexyl 4 methyl ( !3 ( methyl I.R4 oxid.izol
, l)benzanudnipropanannd )thuz le 5 ubox late

I 5 4 un nobut&14meth&12!3 (3 (5 meth)11 4 oxad azol I

libcrtzam !n)prnpanunidnltluazolc- - arboxylatc
126 3-!4-mcthoxypltcnyllptnpyl-4-methyl-2-(3-i'-i&-ntcthyl-l, .4-

oxrdl.'rrol-3 1 llbcnzBlurd ipt panatnido itluaznlc-5-carbnxvlatc
127 4-!2-mcthoxyctltoxvlbutvl-d-ntcthy1-2-i3-(3-i)-ntcthyl-l,v,4-

I 8 Mihvl mihyl ] fii mihil 1. Ao.rlar

I 9 ' m tt»l I."4o:uh.ml 3)1! "I-i3 ((4 r Ihyl- -(p« I

, l)tiuaznl vllarn no) '1 xnptop, libenzam de
130 4 a etanudnbut 14 methvl !

!'1 ( methyl 1.2.4 oxad aznl 3

, l)benzanudnipropanannd )thuz le 5 ubox late
131 Pt pyl I meth&I 1 (3 I!7 ( merhvl l. 4 oxal azol 3

litsoqiunolnt-I-yl)uninolproputamtdoi-I H-pyr rzolc-v-cuboxylatc
132 Tert-buc,l-4-methyl-2-(3-(3-(&-ntcthyl-l.2,4-nxadtazol-3-

libcrtzam !n)prnpanunidnltluazolc- - arboxylatc
Ethyl-3-methyl-s-[3-f:-iv-tncthyl-l,'-oxadiazol-3-

134 biitvl 4 ihyl (3 (3 (5 « Ih&11,2A,slur I ',lib

13 biitvl 3 ( ((v!5 m ihvl 124 o,der I 1 I) a q « I n I

, l)anunolpropanarn do) IH pyiazole 5 carboxylate
136 6 h)droxvhex 14 methvl 2! ('1 ( methyl I 24 oxad azol 3, I) 5

(tntluorometh I!benzannd )pmpananudo)th azoic 5 carbnxvlate
137 but!14 meth&1 N i2 ((7!5 merhyl I .4 oxad azol 3

I itsoqiuno lot- I-yl) union 1cth, I itluazoic-2-cuboxutudc
138 Cyclopcnt I-I-methyl-3-(3-i( -t&-ntctltyl-l.2,4-nxadtazoi-3-

I 1 isnquuin I ni-I-! I 1untno !pa open untdo)- I H-pvrazolc-5-carboxylate
139 '[I ( m thyl I,",4o,uh.ml t)lip)«vlf l'm:muf ] ~ [4

t iinl (I tt)«mrr r Ihyl) I, Ih:ml - vl fp p
1411 biitvl (!2 (3!5 lit„i 1,2,4 r I:ml 3 vl)b r, r ado) ih,l)

141 Ethyl 4 methyl 2 ((2 (3 (5 rnerh,l I 4 oxad azol 3

, l)benzanudnieth I!carl. amnvhth azoic 5 arboxvlate
14 Ethyl(R14 merlyl 2 I'i!3 ( merhvl l. 4 oxadazol 3

, l)benzanudniburanam dnlrluazole 5 carboxylate
143 Ethyl-(51-4-mctlnl-2-(3-(3-ix-meth&(-1,2 4-oxsdiazolrb

libcrtzam !n)butananttd itluaznlc-5-carboxyl:rtc
144 Prnp&l- -i2-(4-!3-chlotn-v-lv-tncthyl-l,'-oxadiazol-3-

libcrtzam !n)-I-ntcthvlptp ndnt-4-vl)acct:unidn)-4-ntcthyltluazolc-
. -cu bnxyl are

145 Ethyl 4 methyl 2 ( merh,i '1 (3!5 merh,l I 4 oxad azol 1

146 4 (a Hv («tho y*nbo I! 4 t Ihylih:ml 2 yl) m ) I ii-(5
ntcth&1-1.",4-oxadtaznl-3-3iibmtzamtdoi-3-oxopropyllpipcridrn-I-
ttttt

147 4 (1 (( (ethnxvcarbonyl) 4 methylth azol yl)am no! I ii (5

t iinl IN.4 o ml;r I &lib r,r iloi-3 « i xivl) I

uletlrilp pr't !tn-I-nun
148 Ethyl-2-[[!)R)-4-untno-3-[345-methyl-I 2.4-nxadtaznl-3-

, l)benznyl]auuno]butannvljun n ] 4 methyl th.izole 5 .uboxylate
149 biitvl 4 ihyl [( 5,4R! 4

] (5 «Ihvi 1,2.4 n due
lib r. Ifrm no)pi rolch 3, I ilf. n fiht ml«v

cubnx&late,
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I ti Ethyl-(5)-2-(6-anuno-3-(3-1 -a(ethyl-IEH4- xadtazol--
yllbcnzatnido)hcxanaitudo)-4-nycti»ltluazolc- - arboxylatc

I I Ptopyi-iSI-2-(6-utuno-3-i3-( -nycti»1-1.2,4-ox:«btmola-
yllbcnzatnido)hcxanaitudo)-4-nycti»ltluazolc- - arboxylatc
P lyl Am ltv)2 ))i)S) 6 (m ihvl i

' (5 « Ih I lfl 4

6 yht

, I!benzun dol 6 (methylmn no!he«ananudo)th aznle (
carb xylare

I 4 Tert(ut,i 4 methyl [[('!S) 6 (m thylanunn) I [[3 (( methyl 1.2.4
oxad azol 3,1)benzo) l]muno]he«utoyl]ammo]tluazole
muboxylatc

I 5 07 I pcntvl-Si-4-ntctltyl- -i3-(3-15-ntctltyl-l.".4-oxadtaznl-3-
yllbcnzatnido)-6-imcthylmnutnlhcxananudo!tluazolc-5-
muboxylatc

156 I.op pil (5! 4- Ih I 2 (3 (3 i( r Ihyi 1,24-: li: ml

6 yht
157 (5) I (I (( 0 tt In!)I) 4 Ihyliht ml . yi! u ) 6

(merhylarmno) I oxohezan 3,1) 3 chloro ( I tneth 11.24
oxad azol 3,1)benzam de

I 8 Pi pyl (S! 2 (6 (dunerh)lutuno) 3 (1 (( methyl I 2.4 oxad azol &

yllbcnzatnido)hcxanaitudo)-4-nycti»ltluazolc- - arboxylatc
I 9 Ptopyi-iS1-4-tncthyl-fl-P-IS-(&-ntcth)l-l, .4-oz(diazol-3-

yllbcnzatnido)-6-mnrpltolutoltczan:unid )tluaznle- - uboxvlatc
160 Ptopyi-iSI-2-(2-utuno-3-i3-( -nycti»1-1.2,4-ox:«btmola-

161 (5)! i2 m n -3-(( it n-I ivli 4- Ihylihi: ml yii.mum)

16 P ! yl (5)-2-I( (rb It 0 o)-3-(3 I mlh)l !,,4: Inn
, I!benzun dolpent manudo) 4 methylrh aznle ( carbnzylrte

16 Pi pyl (S! 2 (6 anuno 3 ((7 I( n ethyl l. A ro.admzol 3

s qiun I n I ) l)anuno)he«.uuun doi 4 methylth rznle
carb xylare

164 idl-6-atnnto-N-iy-(tmt-butyl!-4-mcthyltluazol-2-vll-3-l!7-(5-tncthvl-
1,2,4.0(:tdt:tzol.3-71)tsotlutttolttt.l.)'lhtttt tt )ltcxattattttdc

165 07 I pcntyl-(S)-4-mctlt&l- -(3-07-i(-rncthyl-l,24-oxadtazol-3-
yllisnquutnlut-I-yl)anuno)-6-(nycti» lantuto!bc«an unrdo!tluaznlc-5-

6 yht
IM 13 It)u»pmt; -- yl (S)4- ttyi i! ((7 (5 « th 1124

167 Isopropyi (S) 4 meth, I (3 ((7 I( ntethyl 1..4 o«ad vzol 3

, l»soqu nol n I ) l)anuno) 6 (m th, lanunn)hextumrn do)tluazole
6 yht

1dtl I niat)l (5) 4 r Ihyl-2-(3 ((7 ( m thy! IPA
yl 1 i an qu utn I ut- I -yl)anu

no 

)-6-(nycti» l ant u to!bc«an unr do!t1uaznlc-5-
carb xylare

1(9 (Si 4metlyl I'! ((7(( meth 11 .4 ovid azol I yl) soqiunnln I

170:,3-dtflunrncyclopcntyl-4-nycti»l- -i(S 1-&-H7-!(-ntcthyl-l.2A-
ozadiazol-3- I!isoquutolut-I- !lan»not.e-(tnctltvlanunol
he«anmndo! th azoic ( arboxylate

171 (5) I (( (I n I lvl! 4- It Iih«r I 2 yii 3 ((7 (( mclhy I I, A-

I," Ptopyl-(Sl-4-rncthyl-2-P-i(7-( -tnctlt&l-I 2 4-oxaCtaznla-

, l»soqu nol n I ) l)anuno) 6 (m th, lanunn)hextumrn do)tluazole
carb xylare

vllbcnzatnido)prnp ututttdo)-4-mcthyltluazolc-(-coboxylatc
174 Ptopyi-iSI-2-(2-utuno-3-i(7-I -a(ethyl-l.24-oxadtazol-3-

, l»soqu nol n I )l)anuno)propanam do) 4 meth Itluazole (
6 yht

17 P ! yl (5)-2-I (rb It 0 o)-3-(3 I mlh)l !,,4: Inn
vllbcnzatnidolprnp ututttdo)-4-mcthyltluazolc-(-coboxylatc

176 Pi pyl (RI ( hydro«y 3 (17 i( methvl 1.24 nzad azol 3

, l»soqu nol n I )l)anuno)propanam do) 4 meth Itluazole (
6 yht

I, Tertbutyl-(Rl-2-i2-lt droxy-3-i(7-( -tnctl»1-1.2.4-ox«lizznla-
yllisnquutnlut-I-yl)anuno)propanant«to)-4-ntctlq lthiazolc-5-
carb xylare

I 7tl P » yl ip)-2-i) I v Im ) 3 ((7 (5 m Ihyl I,IA- . d . r

c:u boxy late

179 IS!- -h Ctoxy-N-i(-isnbutyl-4-incth Itluazol- -yl)-3-(17-io-mcthyl-
1.2,4-oxaCrazol-3-yl)isoqutnnlin-l-yllunuto)prop:utatntdc

180 Tcttbut I-(S)-2-1 -hydrn«y-3qiy-15-tncthyl-lfl 4-oxaCtazol-3-
litsoqiunolnt-I-yl)uninolproputamtdoi-4-tncthyltluazolc-5-

181 Ie ibot I (Sl (2 h I y 3 ((7 (I m it v) IH py, r

18 (S) h, Ctoxy 3 i(7 ( methyl I, 4 oxad azol 3 yl) soqu nol n I

yl!anunol N tl meth I ( ptopyl I .4 o«ad azol 3 yl) IH
p, aznl 3 llpropanam de

183 (S) h,dtoxy N il metltyl r(pi pyl I 24 ozid izol yl! IH
!»taz I-3-&11-3-((7-methylrsnqumnlnt-I-yl) ttttttto!ptopattattttdc

184 Tcttbut I-(Rl- -i2-ltydtoxy-3-iiy-ntcthylisnquutnlut-I-
liuntnolpcopananudnl-4-mcthyltluazolc- - arbozylatc

185 Tcttbut I-(S)-2-1 -hydrn«y-3qiy-mcthylisoquutnlut-I-

186 I'r p&l(5) 2 (2 th»y i(71 - Ihil lfl,so .rl«rol i

187 (S) V (( (tert but I! 4 metl ylrluszol 2,1) 'ydroxy 3 l(7 (5

methyl 1.2.4 o«ad rzol yfl s qu noiut I yllam no)psopanatn de
188 (S) hyhnxy 3 i(7 ( methyl I, 4 oxadazol 3 yl) soqu rein I

liuntnol-N-il-methyl-5-pent&i-IH-pyrazol-)- l)pioputanudc
189 I R)-2-lt& dmxy-3-ii7-((-m thyl-I P 4 ox(Ctazol-3-yl)isnqum I ~t-l-

liuntnol-N-il-methyl-5-pent&i-IH-pyrazol-)- l)pioputanudc
190 IR)-N-(5-(tert-butyll-4-m thylthtazol-2- I!- -hydroxy-3-(iy-(5-

191 (IH I ydm y V (( i. I t&14- t th Iih: r I 2 yi! 3 ((7 ( m Ihyl

19 (ti) I ydm y '(7 I, m th, I 1.2r«o: I«r I-3-yl! . qu I I

, I!anunol N tc meth I (1 rti fluot rnerhyl) )cloptopyl)thmznl 2

, I!p npannnude
193 Tetbut,12 [(iS14 ano 3 [P i(meth)11, 4oxadazol i

, I!phenyl]fnrmam do]butansnudo] 4 met) yl lfl! tluazole (
cubox&late

194 Tcttbut I-2-[I SR!-4-cyano-3-[P-(5-incth 1-1 .4-ozadtazol-3-
I)phenyl]f mtanudn]ibutxn:un(do]-(-methyl-l,3-tluaznlc-5-

cubox&late

I'tph nyl)l'r r ~ I ]huis em(xi
)

4 m Ihvl I, Ih am I

19( I'r p.n &I '()R!

4:urn)

[[3 i It 11.24: 1«r 1-3-

, I!phenyl]fnrrnarn do]butansnudo] 4 met) yl lfl! tluazole (
.ub « late

197 Met!»l [('IS14-cyan 3 ([3 i metlyl 1.24 ozad.izol
, I!phenyl]fnrmam do]butansnudo] 4 met) yl lfl! tluazole (
cubox&late

198 Metltyl-2ja)R)-4-"ysno-&4[&-I&-methyl-l.2,(-oxadrazol-»
I)phenyl]f mtanudn]ibutxn:un(do]-(-methyl-l,3-tluaznlc-5-

199 I'r p. n &I )(3(j 4- &,« '9-r Ihil 3 ([3 (( Ihyl!,2,4-

200 Pt Pm 2 &12 [I'IRI 4 ano.lmerhyl 3 ([3 (( methyl!.2rp
oxad azol ) yl)phenvljionnarn do]butanutudo] 4 methyl 1,3
thmznle rrbn« late

2(tl Tetbut,l 2 [(iS14 ano 3 [P il meth)l IH pyiazol 4 yl)phenvl]
t'onnsmtdoibutmmnudn]-4-methyl-l.3-thiazolc-y-carboxylate

(12 Tcttbut I-2-[I SR)-4-cyano-3-[P-(I-incth I-IH-pyrazol-4-&l)phenyl]-
t'onnsmtdoibutmmnudn]-4-methyl-l.3-thiazolc-y-carboxylate

ii" Propan-2-yl-2-[PS»4- yuto-3-[P-Il-methyl-IH-p&raznl-4-
I'tph nyl)l'rr ~ I !huis em(xi

)
4 m Ihvl I, Ih aml

21!4 I'r p.n &I ')()Ri

4:urn)

[[3 il tt I lfl pv.r 14-
I'tph nyl)l'rr ~ I !huis em(xi

)
4 m Ihvl I, Ih aml

.ub « late
20( Pt pm 2 yl 2 [I'IS! 4 &ann I methyl ([3 (I methyl Ikl pyrazol

4, l)phenyl]tbrmam do]butmam do] 4 merhyl lfl! th azol* (
.ub « late

(16 Propan-2-yl-2-[i)R)-4-cyano-V-tncthyl-3-(P- ~ -ntctltyl-IH-pvraz I-

4- I)phenyl]l'manudn]ibutanuutdo]-4-methyl-l,3-tluaznic-5-
cubox&late
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-Cuntiimind -CC(11111UC(j

209 Prop us-2- 'I-2-[i3R!-4-ciano-3-[(7-c&:utmsoqnutolut-I-
vHanuuojbutansttudo]-q-tnctltyl-l, -tluazo(c-0-cmboxylatc

210 Ptoput-2- 'I-2-[i3Sl-4-c&ano-3-[[7-(I-ntctl»l-IH-pyrazol-4-
Vl ltsoqtttttoittt I &'l]st1sttto] I ttt'KIatut to] "4"CItctlq I-l." -tluazolc-5-

6 yht
211 I ni uty(2 [(3S) 4--Crt 1 [[6 il r Ihyi ilt pi, 14 vl)p Hn

21 I nl uty(2 [(31H 4 ct [!6(i «Ihvl ill p sr 14 tlip u!

yl]forrnanudo] butananudo] 4 methvl 1,3 th azoic uboxylate
I Pi pan &(2 [( 6) 4 yano 3 ([6(l meth I IHp iazol4

, lipvndut yl]fonnanudo]buttuum do] 4 ntethvl I '\ tluazole 5

carb xylare
214 Prop us-2- 'I-2-[i3R!-4-ciano-3-1[6-(I-tnctl»l-IH-p&tazol-4-

vllpvudut-2-yl]fortnaitudo]butan:unid ]-4-ntcthyl-I -thiazolc-7-

mu boxy late
215 Eth!1-4-tncthvl-2-(3-([&-is-tncthcl-l,2,4-0xadtazol-3-

216 i311!4 [!& I tt »t*nbo vl)A CIhvl I, -It 7 I'7
( S)4 [[ (rnerhoxycarbonyll 4tneth,(11duazol 2

, l](meth!Hcarbamoyl] 3 ([3 (4 meth, I 12 4 oxad azol 'I

, liphen! I]form utudo) butano c
218 Tertbutvl-2-i(ls.3s)-N-ethyl-3-((7-1 -methyl-l.2,4-0&adiazo(-3-

vllisoquutolut-I-yl)anuno)cyclobutanccarb xunidol-4-
meth!It(uazolc-5-carbox&late

219 Ethyl-4-tncthvl-2-(V-methyl-3-(3-( -ntcthyl-l.".4-oxadtazol-3-

22(i P Iyl mm ltv(2 (((1,1 ) 1 (jr ( m Ibyl I, A . d,r

6 yht
21 (It » I r& (tert butyl) 4 merhylrh rizol 2&i)1 h dtoxy 3 i(7 (

meth!1 1.2A oxad azol 3,11 soquutol n I vl)un no) y loburoue I

carb xartude
22 ZertLut,( ((ls. s) I fluoro 3 (i7 (5 methyl I, Aoxad rz I 3

vllisoquutolut-I-yl)anuno)cyclobutanc-I-carboxanudo!-4-
meth!It(uazolc-5-carbox&late

"3 Tcnbutvl-2-illrHrl-I-Euoro-3-((7-!&-methyl-l.2A-oxadhazol-3-
vllisoquutolut-I-yl)anuno)cyclobutanc-I-carboxanudo!-4-

224 I ni ui IA «Ibt(- ((I, ) I Ihyi 1 (!7 jv m th I 12 4

25 ZertLut,(4 methyl [(3R) 3 [7 (5 methyl I, A oxad rzol 3 vH I

s qiun lyl]nn no]pynol dure I .ubonyljammo]tluazole 5

6 yht
226 I 01 I IA «Ibt(- [( 5) 1!71& Ihvl I, A 0 I 7 I 1 tl) I

isoquntolyl]unuto]p&rrolidutc-I-carb n&l]nnmn]tluazolc-5-
carb xylare

27 ZertLut,( 4 methyl [merhvl [(3S) 3 [7 is methyl 1..4 oxad szol
3 yl!-I-. qu rmltlbmn jpt ml t! I uu( mil): » lthuml
c:u boxy late

"8 Tertbutvl-4-ntctltyl- -[3-[3-( -ntcthyl-ldb4-oxadtazol--
,libenzo&l]anuno]azet dure I tubon,l]anunojduazrle 5

6 yht

vllbcnzovl]anuno]:tzctidutc-I-carbmn:l]anunn]tluazolc-5-
carb xylare

31! ZertLut,( 4 methyl [3 [7 (5 methyl 124 roaduzr I 'I vll I

c:u boxy late
231 Tertbutvl-4-ntctltyl- -[tncthvl-[3-[7-(a-meth&1-1.,4-oxadtazolqbvl)-

I s qiurulyl]am no]azet dure I .ubonyl]ammo]tluazole 5

6 yht
2 '9 i& (1 4 b iyl) 4 ttyhhs7 I 2 v(i ) itv j -m Ibvi 1,,4-

oxadiazol-3- l)isoqu utolut- I - 1 1anuno lazctCdirt c- I -co boxmttdc
23 Pi pyl 2!1 (3 hloro 5 (5 merhyl l. 4 oxad azol 3

, libenzun do 1 . I methylproptutam dol 4 methyltluazole
6 yht

234 Ptopyi-4-tncth)l-2-(( S,48)-l-rncdtvl-4-(i-(a-methyl-l.2,4-
oxadiazol-3- l)benz:unidolpynolidtnc- -catboxanridoltluazolc-5-
carb xylare

2 » P I yl mm It&I 2 ((2 11 4R) I I 6, (A (3 ! (i&i l. A

c:u boxy late

36 (2S 4xl N-I -(tert but, H 4 mcthvltluazol-2
&

H-I-tncth I 4 (17 (-
ntcth&1-1.",4-oxtdtazol-3-yiiisoqutnolut-I-ylinnuto)p&nolidmc--
catlroxattttclc

37 Prop&14-methyl-2-i(264Sl-l-meth&1-4-((7-iv-tncthvl-l,209

18 ( 845) I m th 14(!7 i methyl 124- «: I: « I 1 yl).
I (i: ru no) b (I m Ihyl peaivl IH pv, 7 I ', Iipvn It I n -2-

.ub nun de
239 Pt pyl 4 meth&I I( S.4614 (!7 ( methyl!..4 oxad aznl 3

, I) soqiunol rt I yHmnn )p»rol d ne .uboxanudo)th izole 5

.ub x late
40 Prop&l-(S!-q-rncthyl-2-i3-13-(s-tncthyl-l,',4-oxadiazol-3-

Ubcnznn to)p&riolidot -I- ubonvlltluszolc-5-carbox&late
41 Prop&l-IRI-4-methyl-2-(3-(3-i!-meth!1-1,2 4-oxadiazol-3-

Ubcnznn to)p&riolidot -I- ubonvlltluszolc-5-carbox&late
4 I'r p&l 4 m Ihyl H 5) 3

[
(2 « Ihyli m « I

41 I'r p&l(qt 4 thy( - ( ((7 I tbil I 2A : Is 7

.ub x late
244 Pt Pyl IRl 4 methvl 2!3 j(7! merh,l ( 4 oxad azol 3

, I) soqiunol rt I yHmnn )p»rol d ne I .ubonyl)rh azoic 4

cubox&late
4& Prop&l-(Si-I-rncthyl-3-i3-I(7-i!-tncthvl-l, 4-oxsdtaznlcb

litsoqiunolnt-I-yl)uninolpvrroltdutc-I-carbonvh-I H-p& razolc-5-
cubox&late

246 (Si ( 0 I litt('t 4 Ihylih. » I 'lit ((7(5 tt,(1.,4

247 (Si ( 'y*1 pmp&f I t Ih&I ill pyrrml 1 tl)(1 ((7 i - it&i I 4

248 (S) 13 ((715 methyl 1.2A xsi azo( 3 yb soquutolut I

, l)anunolpynol dut I li(l metlyl 5 phenyl IH p,razol 1

, l)methanone
249 (S) 15 sopropvl I metityl iH pvrazo( 'I yb('I ((7 (( meth, I 1,4

ox'celt 't70(-3

! H tao 11tntolttt-I xv'H'ICItttt0 lp)st oltdtst-I -&'l)t1tctltannnc
00 S)-IIH-untdazol-&-yll(3-((NI&-methyl-1.2A-oxadtazo(-3-

litsoqiunolnt-I-yl)uninolpvrroltdut-I- Iltnctl»none
. I (0-mcthyltsoxazol-3-PH-[i3S!-3-[[ -( -tnctlt 1-1 2.4-0xadiazo(-3-yll-

(I I ti I trip&:7 I 4 I) [i 5!- -](71&- Ihvl-ISA o .t! 7 11

(Si( aop pyl ilip:ml ylii ((7i tt&11.2A: I 71-
'I yl) soqiunol rt I yHcuuruh»rrol d n I &Hmethtmone

2 4 (S)15(tert but I) IHp mz I yh( ((7(5 methyl (,24nxadazol
'I yl) soqiunol rt I yHcuuruh»rrol d n I &Hmethtmone

2 5 Pt pyl4 meth&I I( S. Ri metl!13 ((7 (5 methyl !24
ox'celt't70(-3 ! Htso 11tntolttt-Ixv'H'ICItttto IP)stoltdtttc I-
cubonilitluazolc- -cuboxylnc

. 6 Tcttbut I-2-(ISR4Ri-3-t)uoto-4-(i -( -metis&1-1.2,4-0xadtazo(-3-
(i a q ut lt I yl) m )Pi ml du I ml yl) 4- thy lib 7

7 I'r p&l" m ihyl 4 i3 [[7 iv t Ihy(1,24: I;m(

.ub x late
2 8 Pt pm 2 &12 meth (4!3 [[7 ( metlyl!24 oxadazol 3

, I) soqiunol rt I yl]mnn ) proparmtn do I (H m dazole I

.ub x late
. 9 Ethyl-2-methyl-4-(3-[[7-1 -meth&1-1.2,4-0x tdt tzol-3-vl)tsoquutolut-

I- l]amtuo]ptoparxumdobIH-umdszolc-I-csrbox&late
60 Prop&l-4-(3-[[7-(5-methyl-I RA-nxsdtuol-3-yliisoquuto(ut-I-

l]untno]pi pmnuntdobIH-tmtdszolc-I-csrbox late
61 Iiitvl ihy(4 (3 [[7 (I « Ihyl-ill p: «14 yl) q ml I

26 I'r p&12 m ihyl 4 i3 [[7 ii t Ihyl ill pyt;ml-Avl) qu I -I-

261 Pt pyl meth&14(3 [[3 ri rneth 1124 oxidazol 'I

, l)phenyl]formam do]propanmudol (H un d izole I carboxvlate
264 Pt pm2&12 meth&(413 [[3 ( metlyl!24oxadazol3

, l)phenyl]formam do]propanmudol (H un d izole I carboxvlate
6& Ethyl-2-methyl-4-(3-[[3-1 -methyl-l.2,4-0x:tdt:tzol-3-

(!phenyl]f mtanudo]iproputnntdoi-IH-unidazolc-I-cmboxylarc
66 Prop&l-4-(3-[[3-(5-methyl-I RA-oxsdtuol-3-

(iph nyl!I'rr ~ I jpmp,: I i IH i ah 7 I I col
267 I'r p&14 I(29) - h&dm v [[ (I-r Ihyl-lli pt ml 4

(iph nyl!I'rr ~ I jpmp,: I
(

2 utetb I III 0 tl 7 I I
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-contimicd

266 Ptopyi-4-[(2R)-2-hydmx -3-[[3-0-n)ethyl-IH-p)tazol-4-
yllphcnylifnnna)n)dn)p/opens)nitni- -ntcthll-IH-u)udazolc-I-
cu busy)ate

269 Piop/u)-2- I-4-[i2SI-2-hic(los)'3-i[3-0-nycti))l-IH-pyiaznl-4-
, l)pl yl[tl: I )pmp;; ul

1
2 r lhtl lu ) ) 1/ Ie I

6 yht
27)) P I m 2 114 I(zx) 2 ty I «y I [[I (I elhti ui py ami 4

cath xylate
71 Lthyl 4 [I SI 2 hyd/ox, 3 ([3 (I meth,l IH pytazol 4

,I/phenyl]fonnutudo)ptopanun do] methyl IH nudazole I

cath xylate
'," Tettbutyl-4-is-[[7-is-)ncthyl-l,,4-oxad)azo)-3-50)anqumnlu)-1-

yl]an)mo', p/opannn/dol-IH-pctaznlc-I-catboxylttc
273 P)opyi-4-i3-[[7-( -mctltl)-1.2,4-nxad/azol-3-yuiaoqu/nolu)-I-

yl]an)mo ', ptopunnudo)-I H-pl/azoic-I-ca/boxylatc
274 I niutyl&(I-[(3-( m tty)1,24-; I«/ 11

76 Pi pyl 4 methyl I'! ([6 Is methyl 1,23 nxad aznl 3 ybpyndn 2

, l]fonnanudo] p)opananudo) 1.3 tluazole 5 coboxy late
77 Zetttuvl 4 methyl 2 (3 ([6 Is methyl 1.2,4 oxadmzc I '1 yupynd tt

2-yl]t'nm)am)do]ptopanu)udo)-1,3-tluaznlc- - a/boxylatc
276 P)opu)-2- I-4-)nctlt I- -is-[[6-(5-n)ethyl-l, .4-oxadiazo)O-

yllpyudu)-2-yl]fo/)nai)udo]ptopatnnudo)-1.3-tluaznl - - a/box late
279 Tcubuol-2-(:-[[z-acorn-3-)s-nycti»1-1.2,»-nsu(/)zoI-3-

6 yht
2yi) P»yl Amity)21 [i7 m tbyl I n q«lyil » Ip I, mtl

and physiologically acceptable salts. derivatives, so)vates,
prodnigs and stereoisomers thereof, including mixtures
lhcrco[ ul idl rdllos
[0037] Furthcnnorc, the abbrcviaiions below ]vive thc
fill[owing, meanings:

[0030] 130c ter-butoxycarbonyl
[0039] Cl]l benzyloxycarbonyl
[0040] DNP 2,4-dinitrophenyl
[0041] FMOC 9cfluorenylmethoxycarbonyl
[0042] inu-DNP 2,4 thm(rophcny[ in thc I-position of

lhc unlilazoli: rulg
[0043J OMe methyl ester
[0044J POA phenoxyacetyl
[0045] DCCI dicyclohexylcarixidiimide
[0046J [ IO[3t I-hydmxybenzotriazole

[0047] The invention further relates to a pharmaceutical
preparation comprising one or more compounds accordin
lo lhc prcsctn ulvcullon Bail/or Onc ol lls physio]i) Icd]13'cccplablcsalts, dcnvatlvcs, so]vates, prodrugs and stcrcol-
somers, including mixtures thereof in all ratios.
[0048] The invention also relates to a pharmaceutical
preparation according to the invention of this type, com-
pmsulg I'urlhcr cxciplcnts and)or adjuvunts.
[0049J In addition, the invention relates to an above phar-
maceutical preparation according to the invention. compms-
in at least one further medicament active compound.
[0050] Pharmaccuucally or physiologically acccptublc
derivatives are taken to mean, for example, salts of the
compounds of the present invention, and also so-called
pro-drug compounds. Prodrug compounds are taken to incan
derivatives of the compounds of the present invention which
have bema moth lied by meal m ol; I'or exumplc. alkyl or ucyl
groups (scc also nmlno- and hydroxy]-prolccling roups
below). sugars or ohgopcpudes imd wluch ure rapidly
cleaved or liberated in the organism to form the ei]ective
molecnles 'I'hese also include biodeznsdable polymer

derivatives of the compound of the present invention, as
dcscribcd. for example, in Inl. I. Pharm I I q (1995), 61-67.

[0051] The compound of (he prcscnt lnvmltion can bc usixl
ui ils Iinal m)n-salt form. On thc other hand, lhc prcscnl
invention also encompasse~ the use of the compound of the
present inventimi in the fiirm of its pharmaceutically accept-
able salts. which can be derived from various organic and
inorganic bases by procedures knoiin in the art. Pharma-
ccutically acceplablc sall fornm of the compound of Ihc
prcscnl invention are for Ihc most part prcparcd by conven-
tional me(buds. 11 the compound of Ihc present ulvcnllon
contains a carboxyl group. one of its suitable salts can be
fomned by reacting the compound of the present invention
ith a suitable base to ive the corresponding base-addition
salt. Such bases are. for example, alkah metal hydroxides.
uicluding po(assium hydroxide, sodium hydroxide and
hthnun hydruxnlc, alkaline-cdrth metal hydroxxlcs. such as
bumum hydroxide and cnlcium hydroxide, algal metal
alkoxides, for example potassium ethoxide and sodiunl
pmpoxide; and various or anic bases, such as piperidine,
diethanolamine and N-methylglutamine. The aluminium
salts of the compound of the present invetion are lil ewise
uicludcd. Furlhcmlorc, thc base salts o['hc compounds of
lhc pie'scul ulvcntlon nlc[U(lc B]Utuauilul. BuuuoulUnl, cal-
i:uuu, copper. Iron(III). Iron(II). hlhlUul, nlagucsltun, uldn-
ganese(I[l), manganese(II), potassium, sodium and zinc
salts, but this is not intended to represent a restriction
[IH]52J Of the above-mentioned salts, preference is given
to anunonium: the alkali metal salts sodium and potassium.
and the alkaline-earth metal salts calcium and magnesium.
Salts of thc compounds of thc prcscnt uivcnllon wluch arc
dcmvcd from phannaccullcally acccptablc organic non-toxic
bases include salts of primary. secondary and tertiary ami-
nes, substituted amines, also includmg naturally occurring
substituted amines, cyclic amines, and basic ion exchanger
resins, for example arginine, betaine, cafl'aine, chloropro-
caine. choline. N,Nudibenzylethylen-ediamine (benzathine).
dlcyclohcxylanunc, dicllumolamine, dielhylanunc, 2-di-
e(by]-dminoclhiulol, 2-dunclhykunuloclhanol, clhd-
nolanline, ethylenediamine, N-ethylmorpholine, N-ethylpi-
peridine, glucamine, glucosamine. histidine. hydrabamine,
isopropylamine, lidocaine. [ysilie. )neglumine. N-methyl-D-
glucamlne, morpho)inc, piperazine, pipendine, polyamine
resins, procaine, purines, theobromine, triethanolamine, tri-
t:lhy'lauunc, n»nli:lhy'[annul» lrlpropy']Btualc dail Iris-(hy-
droxymcthyl)mclhyhmnnc (lromcllmnunc). but i]us is nol
uilcndcd lo represent n rcslmcllon
[IH]53J As mentimied. Ihe pharmaceutically acceptable
base-addition salts of the compound of the present invention
are formed with metals or amines, such as alkali metals and
alkaline-earth metals or organic amines. Preferred metals are
sodium. potassium. magnesium and calcium. Preferred
orguruc amines arc N,Nudibenzylethylcncihmnlnc, chloro-
procamc, choline, dicthanolanunc. Cthylcnc-dlannnc.
N-methyl-D-glucamine and pmcaine
[IH]54J [he hase-addition salts of the compounds of the
present invention are prepared by bringing the free acid fornl
into contact lvith a suflicient amount of the desired base.
caUshlg thc fornlatlou of thc sail in 'I cilnvcntltula[ nlanncr,
Thc free acid can bc regenerated by bnnguig thc sall I'onn
uilo con(act with an acid mid isolalulg lhc frim acul ul a
convcntioiml nuuuler. 111c free acid forms dlflbr ln a certain
respect from the corresponding salt forms thereof ivith
respect to certain physical pmperties, such as solubility in
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polar solvents; for the purposes of the invention. however,
the mills othclwisc corrcspond lo lhc respective frcc ucid
forms thereof.

[0055J In view of that stated above. it can be seen that the
term "pharmaceutically acceptable salt'* in the present con-
nection is taken to mean an active compound wlfich com-
pllscs lhc conlpoiuld of thc plcscnl nlvcnlion ul lhe focal of
onc of Im sells, in particular II llus sall liinn Imparts
improved pharmacokulcuc properucs on thc acuvc com-
pound compared with the free fornl of the active conlpound
or any other salt fornl of the active coinponnd used earher
The phamnaceutically acceptable salt foun of the active
compound can also provide this active compound for the
Iirst tune with a desires) phanuacokinclic pmpcrly v,hich II

did nol have carhcr mid can even have a positive udhicncc
tin lhc phamlacodvnanucs ol lhls active ctinlptiUIMI with
respect to its thenspeutic eflicacy in the body
[0056] Solvates of the compound of the present invention
are taken to mean adductions of inert solvent molecules of
lhc conlpoUnd of lie prcscnl ulvcnnon which ftinn Ow Big 10

their mutual aurucuve I'orcc. So)vates arc, Ibr ex unplc,
hydrates. such as monohydrates or dihydrates, or alcohol-
ates, i e. addition conlpounds with alcohols, such as. for
example. with methanol or ethanol.

[0057] All physiologically acceptable salts, dcmvalivcs,
so)vates mid stcrcoisomcrs ol'hcsc compounds, including
mixtures thereof m all ratios, are also in accrmdance with the
invention.

[0058] Compounds of the present inlention may contain
one or more centres of chirality. so that all stereoisomers,
cnenliomcrs, ihastcrcomers, clc., ol lhc compounds of thc
present im cntionurc also claimed in lhc prcscnt ulvmtlion

[0059J 'I he invention also relates to the optically active
fonna (stereoisomers), the enantiomers. the racemates. the
diastereomers and hydmtes and solvates of rhese com-
po tunis.

[0060J ('ompounds of the present invention according to
the invention may be chiral owing to their nxilecular sttuc-
ture and may accordingly occur in various enantiomeric
fonna. They may therefore be in racemic or oprically active
form. Since thc phuunacculical cflicacy of thc racemales or
stcrcoisomcrs ol the compounds accordulg 10 Ihe invmllion
may dillbr. it may bc dcsirablc lo usc thc mlantiomcrs. In
these cases. the end product, but also even the intermediates,
may be separated mto enantioineric compounds by chenlical
or physical measures known to the person skilled in the art
or already employed as such in the synthesis.

[0061] Pharmaccuucally or physiologically acccptublc
derivatives are taken to mean, for example, salts of the
compounds according to the invention and also so-called
pmdnig compounds. Prodtug coinpounds are taken to mean
compounds of the present invention which have been modi-
fied with, for example. alkyl or acyl groups (see also amino-
and hydroxy)-protcclulg groups below), sugars or oligopcp-
tidcs and wluch are rapidly clcavcd or hbcratcd ul thc
Organism to form the etfective conlpounds according to the
invention. 'I hese also Include biodegradable polymer deuva-
tives of the compounds according, to the invention. as
described. for example, in Int. I. Phann. 115 (1995). 61-67.

[0062] Suitable acid-ddihlion malta drc ulorgamc or orguruc
salts of all physiologically or phaundcologically acccptublc
acids. for example be)ides, m particular hydrochlorides or
hydrobromides. )actates, sulfates. citrates, tartrates,

maleates. fumarates, oxalates, acetates, phosphates, methyl-
siilfonalcs ol p-10)UcncsU) fonalcs
[0063] Sbly particular prcfcrencc Is givmi lo lhc hydro-
chlomdcs. )hc lnfluuroaccLiles or lhc bmlnfluoroacclalcs of
the compounds according 10 the invention
[IH)64J So)vates of the compounds of the present invention
are taken to mean adductions of inert solvent molecules onto
the compounds of the present invention v hich form owin
to their nnitual attractive force. Solvates are, for example.
hydrates, such as monohydralcs or dihydrales, or alcohol-
alcs, i c. addition compounds with ulcohols, such as, for
exunlple, with metlmnol or ethanol.
[IH)65J It is furthenuore intended that a conlpound of the
present Invention includes iso-tope-labelled fornls thereof
An isotope-labelled foun of a compound of the present
inventionis identical to this compound apart from the fact
that onc or morc atoms of tlm mimpound have been rcxtiaccxl

by an alum or atoms lmving an atomic mass or mass number
which ddlbrs I'rum tlm atomic mass or mass number of lhc
atonl which usually occurs naturally. Iixamples of isotopes
which are readily commercially available, and which can be
incorporated into a compound of the present inventionby
v ell-known methods include isotopes of hydrogen, carbon.
nitrogen. oxygen, phosphonis. fluorine and chlorine, for
example H, SH, 'SC '',"0,'. 'P. "P, "S, ' and
'C), rcspeclivcly. A compound ol the present uivcnlion. a

pmdmg thereof or a plmrmaceutically acceptable salt of
cltlml'hich coalall'Is otic or nlol'e of thc above-nlclitlotlcd
isotopes and/or other isotopes of other atoms Is intended to
be part of the present invention. An isotope-labelled com-
pound of the present invention can be used in a number of
bcnclicial ways. For example, an isotope-)abc)lcd compound
of thc plcscnl ulvcnllon allo whu:h, lor cxanlplc, d Iddio-
isotope, such as 'I I or ', has been incorporated is suitable
for medicament and/or substrate tissue distribution essays
These radioisotopes. i.e. tritium (BH) and carbon-14 (').
are particularly preferred oisin to their simple preparation
and excellent detectability. Incorporation of heavier iso-
topes, for example dculeuum (SH). ulto a compound of lhc
prcscnl Invention has therapeutic advanLiges owulg lo Ihc
higher nletabolic stability of this isotope-labelled conl-
pound. I iigher metabolic stability translates directly into an
increased in-vivo half-life or lower dosages. v hich under
most circumstances lvould represent a preferred embodi-
ment of the present invention An isotope-labelled com-
pound of the prcscnl 1m mluon cun usually bc prepared by
carrymg oul lhe proccdurcs disclosed In Ihc svnlhcsis
schemes and the related description, in the example part and
in the preparation part in the present text, replacing a
non-isotope-labelled reactant stith a readily available iso-
tope-labelled reactant.
[0066] In order to manipulate the oxidative metabolism of
thc compound by way of thc pnmary kinetic Isotope cfli:cl,
dcutcrium ( H) can also bc incorporuuxl into a mim-pound
of thc present invention. The prnnary kuictic Isotope cllbcl
is a change in the rate 0 f a chemical reaction that results front
exclmnge of isotopic nuclei. which in turn is caused by the
change in round state energies necessary for covalent bond
formation after this isotopic exchange. Exchange of a
hcavicr isotope usually results In a low cnng of thc ground
stutc energy for a chemical bond and thus causes a reduction
ui Ihc rate in rale-limiting bond breakage If lhc bond
breakage occurs in or in the vicinity of a saddle-point region
along the coordinate of a multi-product reaction, the pmduct
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distribution ratios can be altered substantially. For explana-
tion if deutenum is bonded to a carbon atmn in a non-
exchangeable position, rate difierences of I w'ko=2-7 are
typical. II'ins rate difii:rance is successfully upplicd ui a

compound of the present invention that is susceptible to
oxnlation, the prolilc ol tlus tximpound in vivo can thcrcby
be drastically modified and result in iniprnved pharniacoki-
nctic propcrtics.

[0067J Ighen discovering and developing, therapeutic
agents, thc person slolled in the art uitcmpm ui optinusc
pharmacokinetic parameters while retaining desirable in-
vitro properties. It is reasonable to assume that many com-
pnunds v ith poor phanna-cokinetic profiles are susceptible
to oxidative metabolism. In-vitm liver inicrosomal essays
currently avaiLable provide valuable information on the
course of oxidative metabolism of this type, which in turn
permits the rational design of deuterated compounds of the
present invention with improved suibili1y through rcsistuncc
to such oxidauvc metabolism. Significant improvcmcnts in
the pharmacokinetic profiles of the compounds of the pres-
ent invention are thereby obtained and can be expressed
quantitatively in terms of increases in the in-vivo half-life
(T/2), concen-tmstion at maximum therapeutic efl'ect (Cnm,),
area under the dose response curve (aU('), and F; and in
tcnns of reduced clearance, dose and costs ol'mateuals

[0068J 'I he fiillowing is intended to illustrate the above n

compound of the present invention which has multiple
pntential sites of attack fiir oxidative metabolism, for
example benzylic hydrogen atoms and hydrogen atoms
bonded to a nitrogen atom, is prepared as a series of
analogues in which vanous combuiauons ofhydrogmi atoms
are replaced by dcutcnum atoms, so 01st some, most or all
of thcsc hydrogmi atoms have been replaced by deutcnum
atoms I lalf-life determmations enable favourable and accu-
rate determination of the extent to which the improve-ment
in resistance to oxidative metabolism has improved. hi tlus
way, it is determined that the half-lifh of the parent com-
pound can bc extended by up to 100/o as thc result of
ilcutcl linn-hv'illogi:il i:xchallgc ol 1hls iy'pc.

[0069J 'I he replacement nf hydmgen by deuteriuni in n

compound of the present inventioncan also be used to
achieve a favourable modification of the metabolite spec-
trum of the starting compound in order to diminish or
eliminate undesired toxic metabolites. For example. if a
toxic mctabolitc anscs tluuugh oxidative carbon-hydrogen
(C-H) bond cleave c, it can reasonably bc assiuncd tltnt thc
deuterated analogue will greatly diniinish or eliminate pro-
duction nf the undesired metabolite, even if the particular
oxidation is not a rate-detemiining step. Further infomtation
on the state of the art with respect to deuterium-hydro en
exchange is given. for example in Hanziik et al.. J. Org.
Chem. 55, 3992-3997, 1990, Raider et al., J. Org. Chem. 52,
3326-3334, 1987, Foster, Adv. Drug Rcs. 14, 1-40, 1985,
(iillette et al., 13iochemistry 33(10). 2927-2937, 1994. and
.Iarman et al., Carcinogenesis 16(4), 683-tigg, 1993.

[0070] The invention also relates to mixtures of the com-
pounds of the present invention accordin ~ to the invention,
for cxmnplc mixtures of two diastcrimmers, for cxmnplc in
the ratio 1.1, 1.2. 1.3. 1.4, I:5. 1.10, 1.100 or I:1000. These
are partmularly preferably mixtures of iwo s1ercoisomcnc
compounds I lowever, preference is also given to mixtures
of two or more compounds of the present invention

[0071] In addition. the invention relates to a process for
thc preparation of 1hc compounds of thc prcscnt uiven1ion.
charactcnzcd in tltat

[0072J a) the hase of a compound of the present inven-
tion is converted into one of its salts by treatment with
an acid. or

[0073] b) an acid of a compound ol'hc prcscnt inven-
tion is converted into one of its salts by treatinent ivith
a base

[00741 It is also possible to carry out the reactions step-
wisc in each case and to modify thc sequence ol'he linlong
reactions ol thc builduig blocks with adapuition ol thc
pm tcctlflg-gi'clip coliccpt

[0075] The starting materials or starting compounds are
generally knoivn. If they are novel. they can be prepared by
method» known pcr sc.

[tg)76J If desired, the starting materials can also be formed
in situ by nnt isnlating them from the reaction mixtum, but
instead inunediately cnnverting them fiirther intn the coni-
pounds of the present invention.

[0077] The compounds of the present uivcntion are pref-
erably obtained by libcratmg 1hcm from their func1ional
derivatives by solvolysis. in particular by hydrolysis, or by
hydrogenolysis. Preferred starting materials for the solvoly-
sis or hydrogenolysis are those which contain correspond-
ingly protected amino, carboixyl and/or hydroxyl groups
us stead of one or morc Ibcc amino, carbo xy1 and/or hydroxy l
groups, prcli:rably those which carry un amino-protecting
group mstead ol an H atom which is conncctcd to an N a1om.
Preference is furthermore given to starting materials which
curry a hydrnxyl-protectin mup instead of the I I atoni of
a hydroxyl youp.
[0078] Prcfi:rcncc is also given to starung materials wluch
carry a protected carboxyl group instead ol a frcc carboxyl
gmup. It is also possible for a plurality of identical or
ditferent protected amino. carboxyl and/or hydroxyl gmups
to be present in the molecule of the starting material. If the
protecting groups present are difi'erent from one another.
they can in many cases be cleaved off selectivelv

[0079] The term "amuio-protecting group" is gcncmlly
known and relates to groups ivhich are suitable for protect-
ing (blncking) an amino group against chemical reactions,
but which can easily be removed after the desired chemical
reaction has been carried out elseiihere in the molecule.
Typical of such groups are, in particular, unsubstitutcd or
subsututix! acyl groups, furthennorc unsubsututcd or sub-
stituted aryl (for cxamplc 2.4-duutophcnyl) or aralkyl
gmups (for example benzyl, 4-nitrobenzyl, tnphenylni-
ethyl). Since the aminn-protecting groups are removed after
the desired reaction or reaction sequence, their type and size
are. in addition. not crucial, but preference is given to those
huvuig 1-20. ui particular 1-8, C utoms. The term "acyl
group'* is to bc understood in the broadest scnsc in connec-
tion v ith thc present process. It cncompasscs acyl groups
derived from aliphatic. ansliphatic. aromatic or heterocyclic
carboxylic acids or sulfonic acids and, in particular. alkoxy-
carbonyl. aryloxycarbonyl and especially amll oxycarbonyl
groups. Examples of such acyl groups are alkanoyl, such as
actcyl. propionyl. buturyl. Cralkanoyl, such as phenylacctyl.
aroyl. such as benzoyl or toluyl. aryoxyaklkanoyl, such as
phcnoxyacctyl. alkyoxycarbonyyl, such as mcthoxycarbo-
nyl, ethnxycarbonyl, 2.2,2-trichlornethoxycarbonyl, IIOC,
2-iodnetlxixycarnnyl. aralkoxycarbonyl, such us C13/,
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4-methoxybeuzyloxycarbonyl or FMOC. Preferred acyl
groups are CBZ, FMOC, bmlzyl and ucclyl.
[0080J 'I he tenn "acid-protecting gmup" or "carboxyl-
protecting youp** is lil ett ise genemlly known and rehltes to
groups v.hich are suitable for protecting a COOH group
a ainst chemical reactions, but which can easily be removed
aficr tlm desired chemical reaction has boon carnml oul
clsctVhcrc in lhc molecule. Thc usc of caters instead of thc
free acids. for example of substituted and unsubstituted alkyl
eaters (such as methyl. ethyl. tert-butyl and substituted
derivatives thereof). of substituted and unsubstituted benzyl
eaters or silyl eaters, is typical. The type Bnd size of the
acid-protecting groups is not crucial. but preference is given
to those hating 1-20, in parucular i-10, C atoms.
[008)J 'I he term "hydroxy)-pmtecting omup" is likewise
generally known and relates to groups which are suitable for
protecting a hydmxyl roup against chemical reactions. but
which can easily be removed afier the desired chemical
reaction has burnt cdmcd out clscwherc in lhc molecule.
Typical of such groups arc the above-mcntioncd unsubstl-
tuted or substituted aryl, aralkyl or acyl groups, hirthernlore
also alkyl groups 'I'heir type and size of the hydroxy)-
protecting groups is not crucial. but pre)brence is given to
those having 1-20. in particular I-)0. C atoms. Examples of
hyrdoxyl-protectin groups are, inter alia, benzyl. p-ni-
trobcnzoyl, p-tolucnesulfouyl mid acetyl, whcrc bcuzyl and
acetyl are prclctrcx).
[0082] Further typical cxamplcs ol ummo-, acid- and
hy'dloxy'I-pro)cuing groUps dlc foUuil, Iol'xtiulplc. Ul
'*Grccnc's Protective Groups in Organic Synthesis", Iburth
edition. Wiley-lntersctence, 2007.
[0083] The fuucuoual derivatives of)bc compounds ol'thc
present inventmn to be used as starting Inaterials can be
prepared by known methods of amino-acid and peptide
synthesis. as described. for example, in the said standard
works and patent applications.
[0084J 'I he compounds of the present invention are hber-
ated from their functional derive-tives. depending on the
protecting group used, for example, with the Bid of stron
acids, advantageously using trifluoroacetic acid or perch)o-
rle acid, bul also usul other strong inur dnic acids, such as
hydrochlonc acid or sulfuric acid, suong orgunic acids. such
as trichloroacetic acid, or sulfonic acids, such as benzoyl- or
p-toluenesulfonic acid. 'I he presence of an additional inert
solvent anigor a catalyst is possible but is not always
necessary.
[0085J Depending on the respective synthetic route, the
starting materials can optionally be reacted in the presence
of ml inert solvent.
[0086[ Suitable inert solvents are, for example, heptane,
hexane, petroleum ether, DMSO. benzene. toluene, xylene,
trichloroethylene-, 1,2-dichloroethane. carbon tetrachlonde,
chloroform or dichloromctlmnc: alcohols, such as methanol,
cllumol. isopropunol. n-propanol, n-butanol or lcrf-bulanol,
clhcrs. such us diethyl cllmr. diisopropyl clhcr (prcli:rably
filr substitution on the indole nitmgen), tetrahydrofuran
(I'I II') or dioxane, glycol ethers, such as ethylene glycol
monomethyl or monoethyl ether, ethylene glycol dimethyl
ether (diglyme): ketones, such as acetone or butanone,
anudcs, such as acclamidc. dimethylacclanudc, N-mcth-
ylpyrrolidonc (NMP) or dlmclhylfonnamide (DMF),
Olin)ca. such as acelotulrilc, caters, such as ethyl acctatc,
carboxylic acids or acid anhydrideg such as, for example,
such as acetic acid or acetic anhydride, nitro compounds,

such as nitromethane or nitro-benzene. optionally also mix-
IUriw of lhc said solvcnm tilth ouc duo)her or nuxiUIcs with
water.
[0087] The amount of solvent is not crucial; 10 g to 500
of solvent can preferably be added per g of the compound of
the present invention to be reacted.
[Ig)88J It may be advantageous to add an acid-binding
agent, for example an alkali metal or alkaline-earth nletal
hydroxide. carbonate or bicarbonate or other alkali or alka-
line-earth metal salts of weak acids, preferably a potassium.
sodium or calcimn salt. or to Ixld ml or Iuuc base. such as.
for cxiunplc, nlclhvhinuuc. ihulclhy')Bulluc, pyndulc or qtil-
uohnc, or du excess of lhc Buuuc conlpoucul.
[0089] The resultant compounds acnlrdlng to thc inven-
tion can be scparatcd from lhc corresponding solution in
which they arc prepared (for cxmnplc by ccntnfugauon and
mashing) and can be stored in another composition after
separation, or they can remain directly in the preparation
solution. The resultant compounds according to the inven-
tion can also be taken up in desired solvents for the par-
ncU)dr tlsc.

[0090] The reaction duration depends on the reaction
conditions selected. In general, the reaction duration is 0.5
hour lo 10 cktys, prcfi:rably I lo 24 hours On usc of d

nucrowavc, thc reaction time cml bc reduced to values of I

to 60 nnnutes 'I'he compounds of the present invention and
also the starting materials filr their preparation are, in
addition, prepared by knoivn methods, as described in the
literature (for example in standard worl s. such as Houben-
Weyl, Methoden der or anischen Chemic [Methods of
Organic Chemistry]. Gcorg-Thicmc-ltbrlag, Sluugart), Ior
example under reaction conditions tV)uch arc known and
suitable for the said reactions. Hse can also be made here of
variants known per se, ivhich are mlt described here in
greater detail.
[Ig)9)J Conventional work-up steps, such as, for example,
addition of v;ster to the reaction mixture and extraction,
enable the compounds to be obtained after removal of the
solvent. It may be advantageous, for further purification of
the product. to follow this with a distillation or crystallisa-
nou or lo cBU 9 oiit a chronlalographlc piinllcallou.
[0092] An acid of the present invention can be converted
into the associated addition salt usin a base, for example by
reaction of cquivalcnt amounts of thc acid and base ul dn
ulcll solvent, stick Bs ethanol, Bud ulclilslvc cvapordlltiu.
Suitable bases for this reaction are. in particular, those which
give physiologically acceptable salts. 'I bus, the acid of the
present inventioncan be converted into the correspondin
metal salt, in particular alkali or alkaline-earth metal salt.
usia a base (for example sodium hydroxide. potassium
hydroxide. sodimn carboluitc or potassnim carbonate) or
uilo thc corresponding ammonium salt. Organic bases wluch
give physiologically acceptable salts, such as, for example,
ethanolamine, are also suitable for this reaction
[0093] On thc other hmld, a base of thc presmil ulvcnlion
can be converted into the assn-ciated acid-addition salt using
an acid, for example by reaction of equivalent amounts of
the base and acid in an inert solvent, such as ethanol, with
subsequent evapomtion. Suitable acids for this reaction are.
ui particular, those which give physiologically acccptablc
salts. 11nis, it is possible to use inorgaluc acids, for exmuplc
SiilftillC dCUI. Bl)IIC IICld. hy'aloha)le Bculs, SUch BS hvdro-
chloric acid or hydrobmmic acid. phosphonc acids. such as
orthoplmsphoric acid, sulfamic acid, fiirthernlore organic
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acids, in particular aliphatic. alicyclic. araliphatic. aromatic
or heterocyclic, mono- or polybaslc carboxylm, sulfonic or
sullhric acids, Ibr cxamplc liirmic acid, ucctic acid, propi-
onic acid. pivalic acid, diethylacetic acid, malonic acid,
succinic acid, pimelic acid, fuinaric acid, maleic acid. lactic
acid, tartaric acid, malic acid. citric acid, lumlnic acid,
ascorbic acid. nicotinic acid. isonicotinic acid. methane- or
ethanesulfomc acid, ethanedisulfonic acid, 2-hydroxysulfo-
nic acid. beilzmlesull'onic acid. p-tolucncsulfiuuc aciil, naph-
thalcncmom- and dmulfonic acids or luurylsulfunc acid.
Salts ivith physiologically unacceptable acid~, filr exanlple
picrates. can be used filr the isolation and/or puriticatiim of
the compounds of the present invention.
[0094] It has bccn found that the compounds ol'thc prcsmlt
invention are well Iolcratcd and have valuable phnrmaco-
logical properties
[0095] The invention therefore furthemlore relates to the
use of compounds according to the invention for the prepa-
ration ol a medicament for Ihc trcalmmlt und/or prophylaxis
of discascs which are caused, promoted and/or propagutcd
by I ISIfi'.

[0096] The invention thus also relates, in particular, to a
medmmnent composing at least onc compound accordulg Io
the imcntion and/or onc ol'ts physiologmdlly acccptublc
salts. dcrivauvcs, solvatcs, prodrugs mid stercoisomcrs,
includin mixtures thereof in all matins, tbr use in the
treatment and/or prophylaxis of physiological and/or patlxl-
physiological states.
[0093] Particular prefi:rmlcc Is given to physiological and/
or pathophysiological states which arc connected to HSET.
[0090] Physiolo ical and/or pathophysiologicul stntcs arc
taken Io mean physiological andtor pathophysiolo ical
states ivhich are medically relevant, such as, for example,
diseases or illnesses and niedical disorders, ooaiplaints,
symptoms or complications and the like, in particular dis-
eases.
[0099J 'I he invention fuitherntore relates to a medicanlent
comprising at least one compound according to the inven-
tion and/or one of its physiologically accepmble salts,
derivatives, solvates, prodnigs and stereoisomers. includin
mixtures Ihercof in all ratios, for usc ul Ihc treatment;uld/or
prophylaxis of physiological mldior pathophysiolo ical
states selected from the group consisting of hyperpnllifera-
tive diseases and disorders
[0100] The invcnuon further rclatcs to a mcdiciuncnt
comprising at least one conlpound accordiilg to the iilveil-
tion andior one of its physiologically acceptable salts,
derivatives, solvates, prodnigs and stereoisomers. includin
mixtures thereof in all ratios, for use in the treatment and/or
prophylaxis of physiological and/or pathophysiolo ical
states sclcctcd from Ihc group consisting of hypcrprolifcra-
tnc mid infi:ctious discascs mid disorders, wherein thc
hyperproliferative disease or disorder is cancer.
[0101] The ulventlon thus particularly prclerably rclatcs to
a mcdtcatncnt composing Bt least one compouixl according
to the invention and/or one of its physiologically acceptable
salts. derivatives, solvates, prodrugs and stereoisomers,
including mixtures thereof in all mstios, wherein the cancer
is selected from the mup consisting of acute and chronic
lymphocytic lcukcmla, acute gcdnulocytic lcukcnud, ndrciml
cortex cancer, bladder cancer. braul cancer, breust cancer,
cervical hyperplasid, cervical cancer, chorio cancer, cluoiuc
grainilocytic leukenlia, chronic lymphocytic leukenlia,
colon cancer, endometnal cancer. esophageal cancer, essen-

tial tluombocytosis. genitourinary carcinoma. glioma, glio-
blastoma, hairy cell lcukmm;t. head and neck carculomu.
Hodgkul's discase, Kitpost's sarcoma, lun carcinoma, lym-
phoma, malignant carcinoid carcinoma, maligttant hypercal-
cenua, malignant melanoma. malignant pancreatic insuli-
noma. medullary thyroid carcinoma. melanoma, multiple
myeloma. mycosis fungoides. myelotd and lymphocytic
leul ernie. neuroblastonm, non-Iqodgkin*s lymphoma, non-
snulll cell ltlng canciu, tlstcogctuc sBI'could, ovdnBU carcl-
tlonld. pdnclcdnc calculolnil. polv'I:ythcnuB vi:ld, plundiy
biulfl C;IlClllotn;I, piinsaty maClilglilbUllllstnl,'1. pf(lstattC C:III-

cer, renal cell cancer. rhabdomyosarcoma. skin cancer,
small-cell lung cancer, soft-tissue sarcoma, squamous cell
cancer, stomach cancer, testicular cancer. thyroid cancer and
Wilms'umor.
[0102] The invention further preferably relates to a medi-
cament comprising at least one compound according to the
invention and/or one of its physiologically acceptable salts.
ilcllviiuvcm solvBICS, ploillUgs Btlil sti:lcolsotui:Is, ulclUihng
nuxturcs Ihcrcxtf in all ratios, lor use in Ihc tres lmenl and tor
pmphylaxis of physiolo ical and/or pathophysiological
states selected from the roup consisting of hyperpmlifera-
tive and infectious diseases and disorders, v herein the
hyperproliferative disease or disorder is selected from the
group consisting of age-related macular degeneration.
f'rolut's discase. cirrhosis, chronic ulllanunatory-rclatcd dis-
orders, prohfcrative diabetic retulopathy, prohfcmtivc vli-
reillctlllilpathy leiulopathv of plematUiltv, gi 111Ulomatosts,
inlmune hyperproliferation associated ivith organ or tissue
transplantation and an imnninopmltferative disease or dis-
order selected fmm the group consisting of IUI[ammatory
bowel disease. psoriasis. rheumatoid artluitis, systemic
lupus crythematosus (SEE), 1 secular hypcrprollli:ration sec-
ondary Io rctuml hypoxia and vasculitis.
[0103] It la intended that the mcdicamcnts disclosed above
ulcludc a corresponding use ol'hc compounds accordulg Io
thc Invention I'or thc preparation of u ntcxhcamcnt for Ihc
treatment and/or prophylaxis of the above physiological
and/or pathophysiological states
[0104J It is additionally intended that the medicanients
disclosed above include a correspondmg method for the
treatment and/or prophylaxis of the above physiological
and/or pathophysiological states in which at least one com-
pound accordin to the invention is administered to a patient
ul need ol such a Ircatmcnt.
[0105] The compounds accorihn to the invention prefer-
ably exhibit an advanta eous biological activity which can
easily bc dcmonsu alod ul enzyme Bssuys mid ammal cxpcri-
mcnts. Bs dcscnbcd in Ihc cxamplcs In such cnzymc-basixl
essays, the compounds according to the invention preferably
exhibit and cause an inhibiting etfect, which is usually
documented by IEsi, values in a suitable range, prefensbly in
the micromolar range and more preferably In the nanomolar
range.
[0106] The compounds accordin to the invention can be
administered to hluuans or animals, In particular mammals.
such as apes. dogs. cats, rats or mice, and can be used in the
therapeutic Ireatmcnt of thc hllnlall ol Bnunal body and in Ihc
combatulg of the above-mcntioncd diseases. They cml lur-
thernlore be used as diagnostic agents or as reagents.
[0107] Furdtclmorc. compounds uccording to the inven-
tion can bc used fur thc isolation and investigation of Ihc
activity or expression of I ISIII'n addition, they are par-
ticularly suitable filr use in diagnostic methods for diseases
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in coiuiection itith disturbed HSET activity. The invention
therefore furthermore relates to 1hc usc ol thc compounds
accordmg to the invcuuon lor thc isolation and uivestigation
of the activity or expression of I ISIiT or as binders and
inhibitor of I ISI fI'0108]For diagnostic purposes, the compounds accordin
to thc invention can, for example, bc radioactively Iabcllcxf.
Exmnples of radioactive labels arc 'kl, ', "I, and 'I.A
preferred labeling method is the iodogen method (Iiraker et
al., 1978) ln addition. the compounds according to the
invention can be Labelled by enzymes. fluomphores and
chemoplmres Examples of enzymes are alkaline phos-
phatase, 3-galactosiiLSse and glucose oxidase, an example of
a lluorophore is lluorcsccui. an example of B chemophorc is
lununol, mid automated dctccuon sys1mns. Ior cxamplc lor
fluorevcent colorations, are described, fiir example, in II.S
Pat. Nos 4,125.828 and 4,207,554
[0109] The present invention further relates to phamia-
ceutical composiuous coutauiing 1hc compounds ol thc
present imcntiou aud their usc for thc treatment;uid/or
pmphylaxis of diseases and disorders where the parhal or
total inactivation of I lgl f1'ould be beneficial.
[0110] Thc compounds ol'hc present uivenuon can bc
used fiir the preparation of pharina-ceutical preparations. in
particular by non-chemical inethods In this case. they are
brought into a suitable dosage form together with at least one
solid. liquid and/or semi-liquid excipient or adjuvant and
optionally m combinauon with one or nuire I'urthcr active
compound(s).
[0111] The invention therefore furthermore relates to phar-
maceutical prc7sarattons composing di least one compound
of thc present invcntiou and'or physiologically acceptable
salts. derivatives. solvates and stereoisoniers thereof, includ-
ing mixtures thereof in all ratios In particular, the invention
also relates to pharmaceutical preparations v hich coniprise
further excipients and/or adjuvants, and also to phamtaceu-
tical preparations v hich comprise at least one further inedi-
calncllt Bctlvc coillpoiuuf.
[0112] In particular, the invention also relates to a process
for the preparation of a pharmaceutical preparation, charac-
tcused in tlrdt a compound of 1hc prcscnt invention;uid/or
onc of its physiologically acceptable sa11S, denvativcs, sol-
vates and stereoisomers, mcluding mixtures thereof m all
ratios. is brought into a suitable dosage form together v ith
a solid. liquid or senti-liquid excipient im adjuvant and
optionally with a further medicament active compound.
[0113J 'I'he pharmaceutical preparations according to the
invention can be used as medicaments in human or veteri-
nary medicine. The patient or host can belon to any
manunal species, for example a primate specie~, particularly
humans, rodents, including mice. rats and hanwters; rabbits,
horses, cattle. dogs, cats, ctc. Aiumal models arc ol uitcrcst
fiir experimental investigations, where they provide a model
fiir the treatment of a human disease
[0114] Suitable carrier substances arc organic or morgaiuc
substances which are suitable fiir enteral (for example oral),
parenteral or topical administration and do not react v ith the
novel compounds, for example water. vegetable oils (such. as
sunflower oil or cod-liver oil), benzyl alcohols, polyethylene
glycols, gclatinc, carbohydrates, such as lactose or starch,
magnesium stcaratc, talc, lanolui or vaseluic. Ov,uig ui lus
cxpcrt knowlcdgc. the person skilled m thc art is familuir
which adjuvants are suitable for the desired medicament
fiirnndation. Ilesides solvents. for example water. physi-

ological saline solution or alcolmls, such as, for example.
ethanol. propanol or glycerol, sugar solutions, such as glu-
cose Or mannitol solutions. or a nuxturc ol thc said solvents.
gel formers, tablet assistants and other active-ingredient
carriers, it is also possible to use, for example, lubricants,
stabilisers and/or wetting a ents, emulsifiers, salts for infiu-
encin the osmotic pressure, anti-oxidants, dispersants, anti-
foams. buffer substances, flavours and/or aromas or fiavour
corrcctants. prcscrvatuca. solubiliscrs or dyes. If dcsirixk
prcpdrdtlons or IncdlcBIuclits Bccordlllg to thc lllvcntlon nlav
comprise one or more further active compounds. for
exaniple one or more vitamins
[0115] If desired, preparations or medicaments according
to thc invention may comprise onc or morc funhcr acuvc
colnpoiuuls audioi Onc ol nlorc Bctloll clllldllccrs (Bilju-
vallts).
[01 1 6] The temis "phanuaceutical formulation'* and
"phamiaceutical preparation" are used as synonyms for the
purposes of thc prcsmit nn cntion.
[11117] As used here, "pharmaceutically tolerated" relates
to medicaments. precipitation reagent~, excipients. adju-
vants. stabilisers, solvents and other agents which facilitate
thc admirustration of thc pharmaceutical prcpara1ions
ObtdilliXI thcrCfloni to a Illilllllllal Vtltlloilt iuulCSlrCd phYSi-
ological side alii:cts, such as, lbr cxamplc, nausea, dizzuiess.
digestion problems or the like
[0118] In phaunaceutical preparations for parenteral
adnunistration, thcrc is a rcquircmcnt for isotonicity. euhy-
dration mid tolerability and safi:ty of the I'onnulauon (low
toxicity), ol thc adluvants iauploycd aud of 1hc prunary
packaging. Surprisingly. the compounds according to the
invention preferably have the advantage that direct use is
possible and further purihcation steps for the removal of
toxicolo ically unaccept-able agents, such as, for example.
high concentrations of org;mic solvents or other toxicolo i-

cally unacceptable adjuvants, are thus uuncccssary before
usc ol'hc compounds;mcording to thc uivention ui phar-
nmceutical formulations
[0119] The invention particularly preferably also relates to
phamiaccutical preparations comprising at least onc com-
pound according to ihe un cntion ui prccipitatcd non-crys-
talline, prccipltdtcd crvstalllllc or ill dlssolvixl ol silspclldcd
foun, and optimially excipients and/or adjuvants and/or
fiirther phaunaceutical active colnpounds
[0120] The compounds accorduig to the uivenuon prcli:r-
ably cnablc the preparauon of highly ixinccntratcd formu-
lations without unfaiourablc. undcsircd aggrcgauon of thc
compounds according to the invention occurring 'I'hus,
ready-to-use solutions having a high active-ingredient con-
tent can be prepared with the aid of compounds according to
the invention v, ith aqueous solvents or in aqueous media.
[11121J I he compounds andior physiologically acceptable
salts mid solvates thereof can also be lyophilised and the
resultant lyophilisates used, for example, for the preparation
of injection preparations.
[0122] Aqueous preparations can be prepared by dissolv-
ing or suspending compounds accordin to the invention in
an aqueous solution mid optionally adduig adluvants.
[01231 To this end, dehned volumes of stock solutions
composing thc said further ixllui Buts ui defined conccntrd-
tloll drc ildvillltagcouslv'dded to B sohltion or siispcnslon
havuig a dciinixl concentration of compounds according to
the invention. and the mixture is optionally diluted ivith
water to the pre-calculated concentration Alternatively, the
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adjuvants can be added in sohd form. The amounts of stock
soliulous Bnd/or wBtcr whit h drc necessary hl ixich elise cBU

subss qucntly bc added to thc aqueous soluuon or suspelmion
obtained. ( Ompounds according to the invention can also
advantageously be dissolved or suspended directly in n
solution comprising all further adjuvants.
[0124] The solutions or suspensions composing com-
pounds acmlrdulg to the invennon mid having a pH of 4 to
10. preferably having a pl I of 5 to 9, and an osmolality of
250 to 350 mosmol/kg can advantageously be prepared. 'I he
phanuaceutical preparation can thus be administered
directly substantially without pain intravenously. intra-srte-
rially, intraalticularly. subcutaneously or percutaneously. In
addition, thc preparation may also be added Io mliision
solutions, such as, for cxamplc. glucose solunon. lsotoluc
saline solution or Ringer's solution, which may also contain
further active compounds. tints also enabling relatively large
amounts of active compound to be aihninistered.
[0125] Pharmaccuucal prcparauons accordulg to thc
invention may also comprise mixtures of a plurality of
compounds according to the invention.
[0126] The preparanons accorihng Io Ihc ulvention arc
physlologically well tolcratcd. easy Io prepare, can be dis-
pensed precisely and are preferably stable with respect to
assay. decomposition products and sggregates throughout
storage and transport and during multiple freezing and
thawing processes. They can preferably be stored in a stable
manner over a pcnod of Bt least tluec months lo tv,o years
at refngcrator tcmpcraturc (2-8'.) mid ai rt (23-27'.) and
60% rclativc atmosphcmc humidity (R. H.).
[0127] For cxamplc. thc compounds accordulg to thc
invention can be stored ul a stable manner by drymg and
when necessary converted into a ready-to-use pharmaceuti-
c;ll pl'cpai I/loll bi'kssolUtion 01'Uspcilsioil Pilsslblc drvlllg
methods are, filr example, without being restricted to these
examples, nitrogen-gas drying, vacuum-oven drying. Iyo-
philisation, washing isith organic solvents and subsequent
mr dryulg. liquid-bixl drying. Ilunlised-bed drying, spray
drying. roller drying. layer drying, air drying a I rl and furl her

methods.
[0128] Thc tcrul cffbctlvc Bnlouni*'cnotcs Ihc ilnlount of
a mcdicmncnt or ol' pharmacculicdl active compound
which causes in a tissue, system, aniinal or lnunan a bio-
logical or medical response which is sought or desired, for
example. by a researcher or physician
[0129J In addition. the terin "thenspeutically el)ective
amount" denotes an antount which, coinpared with a corre-
spondin subject v ho has not received tlgs amount, hns the
following consequence: improved treatment, healin . pre-
vention or elimination of a disease. syndrome, disease state,
complault, disorder or prcvcnnon of side cffccts or also a
lcxIUctlon Ul Ihc progrims ol B ihscdsc, conlplBlnt ol disorder.
'I'he term "therapeutically effective amount" also encont-
passe~ the amounts which are effective for increasing norntal
physiological function.
[0130J On use of preparations or nledicarnents according
to the invention. the contpounds according to the invention
and/or physiologically acceptable salts and solvates thereof
are enerally used analogously to known, conunercially
dvallable preparations or prcparauons, prefi:rably in dosages
of bctss cml O.l and 500 mg, ul parncular 5;uld 300 mg. pcr
usc unit. Thc daily dose m prcl'crably between 0.001 and 250
mgil g, in particular 0.01 and 100 nlg/kg, of body weight
'I'he preparation can be administered one or more tintes per

day. for example two. tluee or four times per day. However.
thc individual dose for a patimlt dc)scuds on a large number
of individual factors, such as, for example, on thc cfficacy of
the particular cnmpound used, on the age, body weight,
general state of health. sex. nutntion, on the time and
method of administration, on the excretion rate, on the
combmation with other medicaments and on the severity and
dumstion of the particuLar disease.
[0131] a measure of the uptake of a medicament active
compound in an or anism is its bioavailability. If the medi-
cament acnve compound ls dehvcrcd Io Ihc orgamsm ultrd-
vcnously ul thc form of an ulfcction solunon, ils absolute
bioavailability, i.c. Ihc proportion of the phamlaccuncal
which reaches the systeiuic blood. i.e the ntator circuLstion,
in unchanged form, is 100%. In the case of oral adnlinis-
tration of a themspeutic active compound. the active com-
pound ls genemslly in the Rlmt of a sohd in the formulation
and must therefore hrst be dissolved in order that it is able
to overcome Ihc entry barncrs. for cxamplc thc gastrointes-
tuml tract, Ihc oral mucous membrane, nnssl mcmbrmles or
the skin, in particular the stratum corneum, or can be
absorbed by the body l)ata on the pharmacokinetics. i e. Cll

the bioavailability, can be obtained analogously to the
method of 1. Shaffer et al., I. Pharm. Sciences, 88 (1999).
313-318.
[0132] Furthemlore, medicaments of this type can be
prepared by means of one of the processes generally known
ul IhC philnuaCcilllCdl Bit.

[0133] Medicaments can be aikspted for administration via
any desired suitable route, for example by the oral (includin
buccal or sublingual), rectal, pulmonary, nnsal. topical (in-
cluding buccal, sublmgual or Iransdcrmal). vaginal or pdr-
eltteral (includiltg subcutaneous. mtnsmuscular. mtravenous,
intradermal and in particular intra-articular) routes Medi-
cnments of this type can be prepared by means of all
processes known in the plmnnaceutical alt by, for example.
combmin the active compound with the excipient(s) or
ddt Uvilnt(S).

[0134] Parenteral administration is preferably suitable for
administration of the medicaments according to the inven-
tlou. In thc elise of pillcutcral Bdnunlstlation. intra-dlucUlal
administranon is particularly prcfi:rrcd.
[0135] The compounds according to the invention are also
suitable filr thc prcqtanttton 01 medicamcnm lo bc aihnuns-
tcrixl pilrcntcrdlly lmvulg slovc sUstduuxl Bnd/or controlhxl
release nf active compound 'I'hey are tints also suitable filr
the preparation of delayed-release filrmulations, which are
advantageous for the patient since administration is only
necessary at relatively large time intervals.
[0136J I he medicaments adapted to parentensl adnlinis-
tration include aqueous and non-aqueous sterile injection
solutions comprising antioxidants, buffers, bacteriostatics
and solutcs, by means of sshich thc formulation is rcndcrixl
isotonic with Ihc blood or synovial lluid of Ihc rcciplcnt Io
bc treated, as well as aqueous snd non-aqueous stcmlc
suspensmns, which can comprise suspension media and
tluckenels. 'I'he formulations can be delivered in single-dose
or multi-dose containers, for example sealed ampoules and
vials. and stored in the freeze-dned (lyophilised) state, so
that only Ihc addition of Ihc atomic carrier liquid. Ior
cxilnlplc water 101 hltccnon piirposcs, unnlcdiatcly before
usc ls ncccssdrys Illfcctlon solUIlons dnd suspensions plc-
pared in accordance with the filrmulation can be prepared
from sterile powders, granules and tablets.
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[0137] The compounds according to the invention can also
be admuuslcrcd ui thc fonu of liposome dclivcry syslmns,
sUcli Bs. for cxBitipkv siiiall Uilildilicllal vcsiclcs, IBrgc
unilamellar vesicles and nndtilamellar 1 esicles. I,iposomes
can be formed from various phospholipids, such as, for
example. cholesterol, stearylamine or phosphntidylcholines.
[0138] The compounds according to the invention can also
be coupled to soluble polymers as targeted medicainent
cxcipicnls. Such polymers can encompass polyvuiylpyrroli-
done. pyran copolymer, polyhydroxypropylmethacrylanud-
opliciiol, polvliy'droxy'cllivlaspBrlaiiiidopliciiol oi polvelliyl-
ene oxide polylysine, substituted by palmitoyl radicals 'I he
compounds according to the invention cmi hirthernulre be
coupled to a class of biodegradable polymers which are
suitable for achieving slow release of a medicament, for
example polylactic acid, poly-epsilon-caprolactone, polyhy-
droxybulync acid, polyorlhocstcrs. polyacelals. polydihy-
droxypyrans, poly-cyanoacrylalcs, polylaclic-co- lywilic
acid. polymers, such as conjugates between dextran and
methacrylates, polyphosphoesters, various polysaccharides
and poly-amines and poly-E-caproiactone. albumin, cluto-
san, collagen or modified gelatine and crosslinked or
amplupndiic block copolymcrs of hydrogcls.
[0139] Suitable for cnlcral adnumsuation (oral or rectal)
are, ui particular, tablets, dragccs, capsules, syrups, juices,
dmps or suppositorie~. and suitable filr topical use are
ointments, creams. pastes, lotions, gels, sprays, foams, aero-
sols, solutions (for example solutions in alcohols, such as
ethanol or isopropanol, acetonitrile, DMF. dimethylacet-
amide, 1,2-propanediol or mixtures thereofwith one another
and/or widi water) or powders. Also, parucularly suitable lbr
lopicdl Uses Brc liposoiiial prcpdidiioiiw
[0140] In Ihc case ol formulation lo give mi ointment, thc
active compound can be employed either with a paratfinic or
a ivater-miscible cream base. Alternatively, the active con&-

pound can be formulated to a cream with an oil-in-water
cream base or a water-in-oil base.
[01411 Medicaments adapted to transdermal administm-
tion cmi bc dcltvcrcdt as uidcpcmlcnt plasters lor cxtcndcxl,
close contact with Ihc epidcrnus of lhc recipient.
[0142] Thus. for example, Ihc acuvc compound can bc
supplied from the plaster by means of iontophoresis, as
described in general terms in Pharmaceutical I(esearch. 3

(6), 318 (198(i).
[0143] It goes without saying that. besides the constituents
particularly mentioned above, the medicaments according to
the inven( to it tria)' iso co iiiprisc 0 Ilier d gciil s Us U ill iii lite Br(

with respect to thc particular type ol pliannacculical fonuu-
Iiunul.
[0144J 'I he invention also relates to a set (kit) consisting of
separate packs of

[0145J a) an effbctive amount of a coinpound of the
present invention anc/or physiologi-cally acceptable
salts, denvatives. solvates, prodnlgs and stereoisomers
thereof. including mixtures thereof in all ratios, and

[0146J b) an efFective amount of a hirther medicament
active compound

[01471 The set comprises suitable containers. such as
boxes or canons, individual boulcs, ba s or;unpoules. Thc
scl iliav, for cxBitipk:, coiiiprisc scpaiatc Biiipoulcs ciicli
contaiiung an clli:ctu c amount ol'a compoimd ol'Ihe prcsmil
inventionand/or pharmaceutically acceptable salts, denva-
tives. solvates, prodnigs and stereoisoni-ers thereof, includ-

ing mixtures thereof in all ratios, and an efi'ective amount of
a further mixhcamcnl active compound in dissolved or
lyophiliscd lomi.
[0148] Furlhcrmorc. Ihc mcdicmncnls accorduig lo Ihc
uivmilion can bc used in order lo provide adihlivc or
synergistic elliols in certain known therapies aud/or can bc
used in order to restore the etficacy of certain existing
therapies.
[0149] Besides thc compounds according to lhc uivenuon.
the pharmaceutical preparations according to the invention
nmy also comprise further medicament active conipounds,
for example I'Or use in the treatment of cancer, other anti-
tumor medicaments. For the treatment of the other diseases
mentioned. thc phannaccu ties 1 preparations accorduig Io thc
uivmilion may also, besides Ihc compounds according io Ihc
uivmilion, comprise further mcdictunmil active compoumls
which are known to the person skilled in the art in the
treatment thereof In one principal embodinient, methods are
provided for enhancing mi inunune response in a host in
need thereof. The immune response can be enhanced by
rcducmg T cell tolerance, includuig by incrcasuig IFN-y
rclcasc. by decreasing regulatory T cell production or acti-
vulion, or by increasing mitigmi-spccilic memory T cell
pmduction in a host. In one embodiment, the method
comprises administering a compound of the present inven-
tion to a host in combination or alternation with an antibody.
In particular subembodiments, the antibody is a therapeutic
antibody. In onc particular cmboihmcnt. a metlxxl ol'nhancingcllicacy of pnssnc antibody therapy is provxhxl
coiiiprisiiig Bihiiiiiislcllilg B coilipoiiiid of llic prcsciil iiivcii-
tion in combination or alternation ivith one or more passive
antibodies. Iliis method can enhance the etficacy of anti-
body therapy for treatment of abnormal cell proliibrative
disorders such as cancer or can enhance the eflicacy of
therapy in Ihc Ircalmcnt or prevention of in(i:ctious discascs.
Thc compound of Ihc present invmition cau bc txhnuustcrixl
ui combination or altcnrdtion with mitibodies such as riiux-
iniab, herceptin or erbitux, filr example
[0150] In another pnncipal mnbodunmil, a method of
treating or preventing abnormal cell pmliferation is provided
comprising administering a compound of the present inven-
tion to a host in need thereof substantially in the absence of
another anti-cancer agent.
[0151] In another principal embodiment. a method of
treating or preventin abnomial cell proliferation in a host in
nimd Ihcrcol is provided, compnsin aihnu»stcnng a Iirsl
compound of Ihc prcscnl invention substantially ui combi-
natiiou with a tirst anti-cancer agent to the host and subse-
quently administering a second compound of the present
invention receptor ante onist. In one subembodiment. the
second antagonist is administered substantially in the
absence of another anti-cancer agent. In another principal
cmboduucnt, a method of trcaung or prcvcnting abnormal
cell prolili:ration in a host ui need thereof is providcxi.
comprising administering a compound of the present inven-
tion substantially in combination ivith a first anti-cancer
agent to the host and subsequently admimstering a second
anti-cancer a ent in the absence of the antagonist.
[0152] Thus. the cancer treatment disclosed here can be
cerned oul as Ihcrapy with a compound ol lhc present
uivmilion or in combination with an operation. irradiation or
chmnothcrapy. Chemotherapy ol this type cau uicludc Ihc
use of one or more active compounds of the following
categones of antitumour active compounds (1) antiprolif-
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erative/antineoplastic/DNA-damaging active compounds
and combs-nations thereof, as used ui medmal oncology,
suclt Bs Blkvlatitig Bc(eve coitipouiiils (Ioi cxaiiiplc cts-plBItti,
parboplatin, cyclophosphaniide, nitmgen mustard. ntel-
phalan, chlorambucil, busulphan and nitrosoureas): antime-
tabolites (for example antifolates such as fluoropyrimidines
such as 5-fluorouracil and tegafur, raltitrexed. methotrexate,
cytosine arabinoside, hydroxyurea and gemcitabine); miti-
tumour mttibiottcs (for exmuplc antludcycluics. such as
adriamycin, bliximycin, doxorubicuis duunomycuis epirubt-
cin, idarubicin. mitomycin-(:, dactinomycin and mithramy-
cin): antimitotic active compounds (for exaniple vienna alka-
loids. such as vincristine, vin-blastine, vindesine and
vinorelbine, and taxoids, such as taxol and taxotere): topoi-
somerase inhibitors (for example epipodophyllotoxins, such
as ctopostdc and tcniposidc. Bmsacnnc, topotccun. trinotc-
can and cmnptothccin) and cell-dillerentiating active com-
pounds (for example all-trans-retinoic acid, 13-cis-retinoic
acid and fenretinide):

[0153J (ii) cytostatic active compounds, such as anti-
oestrogens (for example tamoxifen. toremifene. mlox-
ifene, droloxifene and iodoxyfene). oestro en receptor
icgttlB(ors (for cxaitiplc fnlvcstraiit). drift-Biidit1gciis
(for example bicdlutmuulc, flutanudc, nilutamide and
cyprotcronc acctntc), LHRH antagotusts or LHRH ago-
nists (for example goserelin. Ieuprorelin and buserelin),
pmgestemnes (for exaniple megestrolacetate), aro-
matase iulubitors (for example anastnizole. Ietrozole,
vorazole and exemestane) and inhibitors of 5o-re-
ductascs such ns Iiuastcndci (ni) active compounds
which inlubit cancer uivasion mcluduig for example
mchillo-protcinasc inhibitors, like nutrimasfat, and
inhibitors of umkinase plasminogen actit ator receptor
function,

[0154J (iv) inhibitors of growth factor function. for
example growth factor antibodies, growth factor recep-
tor antibodies, for example the anti-erbb2 antibody
trastuzumab [Hcrccptinrn] and thc tmu-crbbl anubody
cctuximab [C225]), famcsyl tmnsfcrasc mlubitors,
tyrosine kinase mhibitors and serine/threonine kinase
inhibitors. for example inhibitor. of the epidemial

mwth factor family (for example le(1118 family tyro-
sine kinase inhibitors, such as N-(3-chloro-4-fluoro-
phenyl)-7-methoxy-6-(3-morpholinopropoxy) qui-
iutzolin-4-anunc (gcliunib, AZDI 839). N-(3-
cthynylphcnyl)-6,7-bts(2-mcthoxycthoxy)quttmzolin-
4-aminc (crlotu»b, OS1-774) mid 6-ucrylanudo-N-(3-
chloro-4/ fluorophenyl)-7-(3-niorpholinopropoxv)
quinazolin-4-amine (('I 1033), for example inhibitors
of the platelet-derived growth Ibctor family and, for
example, inlubitors of the hepatocyte rowth factor
faititlyh

[0155J (v) anti-angtogenic active compounds. such as
bevacimmab. angiostatut, endostatin. Iinomide, bati-
mastat. captopnL cartilage derived inhibitor. genistein,

interleukin 12, lavendustins medroxypregesterone
acetate. recombinant human platelet factor 4, teco-
galan. thmmbospondin, FNP-470, anti-VE(ili mono-
clonal antibody, soluble Vl i(iinreceptor chiniaeric pm-
tcui. anti-VECIF receptor antibodies, nnu-PDGF
rcccptors. inhibitors of intcgnns, tyrosinc ktnasc inlubi-
tors. serine/tlueonine kinase inhibitors, antisense oli-
onucleotides, antisense oligodexoynucleotides. siR-

NAs, anti-ys'I!OF aptamers, pigment epithehuni derived
factor and compounds which have been published in
thc intcrnatiotml patent apphcatious WO 97/22596,
WO 97/30035 WO 97t32856 and WO 98i13354);

[0156J (vi) vessel-destroying, agents, such as combret-
astatin A4 and compounds ithich have been published
in the international patent applications WO 99/02166.
WO 00/40529. WO 00/41669, WO 01/92224, WO
02i04434 and WO 02/08213;

[0157] (vu) antiscnsc therapies, I'or example those
directed to the tar ets mentioned above, such as ISIS
2503. an anti-Ras antiseitse:

[0158[ (viii) gene therapy approaches. including, for
example. approaches Rir replacement of abnormal.
modified genes. such as abnonual p53 or abnormal
BRCAI or BRCA2, CIDEPT approaches (gene-thrcct txl

cuzymc pro-drug therapy), such as those which usc
cytosine deaminase. (hynudine kinase or a bacterial
nitroreductase enzyme. and approaches which increase
the tolerance of a patient to chemotherapy or radio-
therapy. such as multi-drug resistance therapy: and

[0159] (ix) inumuiothcrapy approaches, including, Ior
i x titiplc, cx-vtvo arid iii-vii 0 Bpproai lti s Ioi trier msstiig
thc inuuunogcrucity of tumour cells of a patient, such
as tnsnsfection with cytokines, such as interleukin 2,
interleukin 4 or granulocyte macrophage colony stimu-
Latin factor. approaches for decreasing T-cell anergy.
appmaches using trmisfected immune cells. Such as
cytokinc-transfi:cled dcndnttc cells. approaches for usc
of cytokinc-trmisfi:cled tumour cells and approaches
for usc of anti-tdiotyptc mttibodics

[0160J (x) chemotherapeutic agents including foor
example abarelix. aldesleukin, alemtumtinab, alit-
retinoin. allopurinol, altretamine, amifostine, anastro-
zole. arsenic trioxide, asparaginase, BCCI live, beva-
ceizumab. bexarotene, bleomycin. bortezomib.
busullbn, calustcronc, camptothccuis capccitnbinc, cdr-
boplatin. carmusttnc. celecoxib, cctuxnuab. cldoram-
bucil. cinacalcet. cisplatin. cladribine. cyclophosph-
amide, cytarabine. dacarbazine. dactinoinycin,
darbepoetin alfa. daunontbicin. denileukin difiitox.
dexrazoxane, docetaxel, doxontbicin, dromostanolone.
epirubicin. epoetin alfa, estmsmustine, etoposide.
cxmncstanc, Iilgrastim, floxuriihne, fludarabuic, fluo-
rouracil. fulvestrant and gemcitabuic.

[0161J I he medicaments from table I can preferably, but
not exclusively, be combined v ith the compounds of the
present invention.

TABLE I
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Ih arun de

Vietphaim

Hcsuncthyimcisntinc

Xitiet.utune

rsnsilililat lie pilnapilflte

Mc hintncth:unuse
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TABLE 1-0(&B(inucxl

co&i&pounds

I bi

Anl lit I'0'I 'lcl'1 C

co&i&pounds

Thlot'cp.'&
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D;

C apl Iu
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I'loxur du&e
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6 Th 0 alan nc
Cytarabutc
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I lcthotl'cx:itc
Idatrcxatc

Ten pos de or n wxantrone
h note iu& (C PT i(I
7 erh)l ln
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~Blt 76 (bmus) I

D)
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(0111

Flml, . 6 &
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TAS 10& (Ta hol
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BVP-13 0 (BioNumcr&kl
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KW 1711(K) H. kko)
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(II'X l(X) (Oe
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! G lax0SnuthKI nel
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D 248 I (.XX'I 1 M (bc. )
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(P hi i;mb~ )
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TABLE )-coniinuuxl
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TABLE ) -oott(i(local
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[0162] Even without hirther embodiments. it is assumed
that a person skilled ui the art will be able ui usc thc above
dcscnption in thc broadest scope. The prof:rrnl embodi-
ments should therefiire merely be regarded as descnptive
disclosure which is absolutely not liniiting in any way
[0163[ The folio&&in examples are thus intended to
explain the invention without limiting it. Unless indicated
otherwise, percent data denote percent by weight. All tem-
peratures are uidicated ui degrees Celsius. '*Convnitioiial
work-up". water is addcxI il'ncccssaryo flic pH is ad)usted, if
necessary. to values between 2 and 10, depending on the
constitution of the end product, the mixture is extmacted v ith
ethyl acetate or dichloromethane, the phases are separared,
the organic phase is dried over sodium sulfate or ma@tea(um
sulfate, tiltered and evaporated, and the product is purified
by cluomatography on silica gcl and&or by crystallisntion.
[0164] Rf values on sihca gcl, mass spectrometry El
(electron impact ionisation) M+, I'AI3 (fast atom bombard-
ment): (M+I I)+, 'll ifl (tetmahydmfuran), NMV (N-methlpyr-
rolidone). DMSO (dimethyl sulfoxide), I itOAc (ethyl
acetate), MeOH (methanol). EtOH (ethanol). TLC (thin-
layer cluomatography)

l,ist of Abbreviations

[0165] AUC Area under the plasma dnig concentmation-
tlllie curve

[0166] C„„„Maximum plasma conccntmtion
[0167] CL Clearmicc
[0168J ('V ('oetficient of variation
[0169J ('YV ('ytochmme F450
[0170] DMSO Dimethyl sulfoxide
[0171] F Bioavailability
[0172] fo Fraction absorbed
[0173] iv lntravnious
[0174] LC-MS/MS Liquid cluomatography tmidcm

mass spectrometry
[0175] LLOQ Lower limit of quantification
[0176] NC Not calculated
[0177] ND Not determined
[0178] PECI Polyethylene glycol
[0179J Vgp Permeability glycoprotein
[0180] PK Phartnacoktnc(tc(s)
[0181 J po Ver os (oral)
[0182] rt Room temperature
[0183J t, I lalf-life
[0184] t„,„„Time at which maximum plasma concentm-

tloll ol illalg ls rcacllcd
[0185J UVI,('ltra perforniance liquid chromatogra-

phy
[0186] Vo, Volume ol'distnbuiion (ut steady stntc)
[0187J vm Volunie to volume

Vrepamation of the ('ompounds of the Present Invention and
Analytical Methods

[0188] The invention especially rclaics to thc compounds
of thc following examples and physiologmally acccptublc
salts. derivatives, solvates, prodnigs and stereoisomers
thereof, including mixtures thereof in afl ratios.
[0189] All solvents used werc conunercially uvailable and
used without further puniicauon. Reactions werc typicully
run usuig tuihydrous solvcnn umlcr mi mcrt atmosphcrc of
nitmgen or argon I'lash coluinn chroniatography was car-
ried out using Silica gel 60 (0 035-0 070 mrn particle size)

FLash colunm cluomatography was also carried out using a
Biotagc punfication system using SNAP KP-Sil canndges
or on rcvcrsc-phase mode using SNAP Ultra CI 8 cartrsl cs.
Microwave-assisted reactions &vere cerned out using a
13iotage Initiator microwave system
[0190] 'H NMR spectra were recorded on Bruker DPX-
300, DRX-400, Avmicc 11-400, Avancc BI HD-400, Avancc
B+-SOO, Avancc 111-500, Avmice Nni 600 or on a Avancc
111-700 spectmmeter. using residual signal of deuterated
solvent as internal reference ('hemical shifts (&S) are
reported in ppm relative to tetramethylsilane (TMS), refer-
enced to the internal deuterated solvent. 'H NMR data are
reported as follows: chemical shift (multiplicity, coupling
constants, and number of hydrognis). Multiplicity is abbrc-
vuitcd as folio~~. s (singlet)o d (doublet), t (triplet), q
(quartet), sext (sextet), hept (heptet). m (multiplet), br
(broad)
[0191] HPLC/MS spectra of the pmducts v ere recorded
on an Agilcnt 1100 HPLC system (1100 high prcssure
gru&hcnt pump, 1100 diode array dc(tutor, wavelength. 220
nnij interfaced to an Agilent 1100 mass spectrometer detec-
tor (positive mode). I,( -MS analyses were perfornied on a
SHllvL«DZU LC-MS maclune consisting of an UFI C
20-AD system and L('MS 2020 MS detector.
[0192] Details of thc applied conditions for HPLC,'IvIS
spectra recorded on a Shimadru I,('MS-2020 system or on
an Agilent 1100 I IPI,('ystem
[0193] (A): colunm. HALO C18, 3.0"30 nun, 2.0 pm.
mobile phase A. water with O.OSo/o TFA, mobile phase B.
ACN with 0.05/o TFA, gnulient S'/o B to 100'/o B till min
0 70, hold till min I 10, 100'/ 13 to 5'/h 13 till min 1.12. stop
after 1.20; flow 1.5 ml/min
[0194] (B): column. Titmik CIS 2 lo30 nun, 1.8 pm.
mobile Phase A. water with 0.04'!o NHoOH. mobile Phase
B. ACN: gradient. 10'/o B to 95'!o B in 1.4 min, hold till min
I 90, 95'ri 13 to 10'/ 13 till min 1.92. stop after 2.00; flow
0 8 ml,/min
[0195] (C): colunm: HALO CIS, 3.0o30 mm, 2.0 pm.
mobile phase A. water with O.OSo/o TFA, mobile phase B.
A('N with 0 05'/ 'I'I&A; yadient 5'/ 13 to 100'/ 13 till min
I 20, hold till min I 80, 100'/ 13 to 5'/h 13 till min 1.82. stop
after 2.00; flow 1.5 ml/min
[0196] (D): colunm. HALO C18, 3.0"30 nun, 2.0 pm.
mobile phase A. water with O.OSo/o TFA, mobile phase B.
A('N with 0 05o/ 'I'I&A: gradient: 5'/ 13 to 5(y/h 13 till min
I 80, 5(1/h 13 to 95'i 13 till min 2.50, hold till min 2.80, 95'ri
13 to 5'rq 13 till min 2 Sl, stop af'ter 3 00, tlow: I 5 ml,/min
[0197] (E). column. HALO CIS. 3.0"30 mm, 2.0 pm.
mobile phasc A: water with 0 I!o FA, mobile phase B. ACN
with 0.1'/h I&A; gmadient: 10oi 13 to 95o/ 13 till min I 20. hold
till nnn I SO, 95o/ 13 to 10'i 13 till min I 82, stop after 2 00;
tlov I 5 ml,/min
[0198] (F): column: Kine(ex EVO C18, 4.6xSO mmo S.O

iun, mobile phase A. water with 0.OSo/o FA, mobile phase B.
A('N with 0.04'i FA and I'/ ivater; gradient I'/h 13 to 99'ri
13 till min 0.8, 99'ri 13 to I'rb 13 till min I 1. stop after I 50;
flov: 3.3 mL/min.
[0199] (O): column: Kuictcx EVO CIS, 3.0x50 nun. 2.6
iun, mobile phase A. water with 5 mM NHoHCO„mobile
plisse )3: ACN; yadient 10'/ 13 to 95o/ 13 in 2 0 inin, hold
till niin 2.7, 95'rq f3 to 10'/ 13 till min 2 75, stop after 3 0
flov: 1.2 mL/min; wavelen th: 254 nm.
[0200J (I i): column'('hromolith IIR ('18, 4 bx50 mm, 5 0
nni; mobile phase A: water with 0.1'/h 'I

I &A, niobile phase 13
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ACN with O.l'/s TFA: gradient: I'/s B to 99'/s B till mtn 2 0,
hold till mtn 2.5, 99'/o B to I'/o B till nun 2.S I, stop after
2.95: liow. 3 3 mL/nun.
[0201] (I): column: Shim-pack velox. 3.0s30 mm. 2.7 Iun,
mobile pltase A: v ater wtth 0.1'/s FA. mobile phase B: ACN
with 0.1/'8 FA: radtent 5'/s B to IOO'/s B till min 1.50. hold
ttll mut 1.80. 100/o B to 5'/o B ttll mut 1.81, stop aficr 2.00,
liow. 1.5 mL/mtn
[0202] (1): colunut: HALO C18. 3.0s30 mm. 2.0 Iun,
mobile phase A stater with 0.058/s TF S, mobile phase B
ACN with 0 05'/o TFA, gradtcnt: 5"/v B 6& 9S /o B ull nun
2.50, hold till mtn 2 80, 95~/o B to 5~/o B ttll min 2.81, stop
after 3.00; liow. 1.5 mL/mtn.
[0203] (K): column: HALO C18. 3.0s30 nun, 2.0 Iun,
mobile pltase A: v ater wtth 0.1'/s FA. mobile phase B: ACN
with 0.1 /o FA: S~adtcut. 5 /o B to 95~/o B nll nun 2.50, hold
ttll nun 2.80. 95'/o B to S /o B till mut 2.81, stop aller 3.00,
liow. 1.5 mL/mtn
[0204] (L), colunut HALO Cig, 3.0 30 nun. 2.0 Iun,
mobile pltase A: v ater wtth 0.1'/s FA. mobile phase B: ACN
w ith 0 I /o FA. grads cut. 5'/o B to 100'/o B ull nnn I 50. hold
ttll mut 1.80. 100/o B to 5'/o B ttll mut 1.81, stop aficr 2.00,
liow. 1.5 mL/mtn
[0205] (M): column: Chromolith HR Cl8 RP-1ge. 4.6x50
nuni mobile phase A: water wtth 005'/s F ss, mobile phase B
ACN w ith 0 04 /o FA, gradwnt. 0 /o B to 100/o B Itll min 2 0,
hold ttll mtn 2 5, IOO/o B to 0/o B till min 2.51, stop after
2.95: liow. 3 3 mL/nun.
[0206] (N): colunut Titank C18 2.1'30 mm. 1.8 Iun,
mobile Pltase A water with 0.04'/v NHsOH, mobile Phase
B. ACN: gradient I 0/o B to 9S /o B in 20 min. hold ttll nun
2.80, 95~/o B to IO!o B till nun 2.81, stop after 3.00, iktw
0 8 ml/min.
[0207] (0): column: HALO C18. 3.0s30 nun, 2.0 Iun,
mobile pltase A: v ater wtth 0.1'/s FA. mobile phase B: ACN
with 0.1 /o FA: S~adtcut. 5 /o B to 95~/o B nll nun 2.10, hold
ttll nun 2.7S. 95'/o B to S /o B till mut 2.81, stop aller 3.00,
flotv 1.5 ml/min
Details of the applied conditions for HPLC/MS spectra on
an Agilent 1200 series HPLC and diode array detector
coupled to a 6210 time of iltght mass specuomctcr wtth dual
multimode APCI/ESI source.
[0208] (P): Attalytical separation was carried out at 40" C.
on a Merck Cluomolith Flash column (RP-18e. 25x2 nun)
using a fiow rate of 1.5 mL/min in a 2 min gradient elution
with dctcction at 254 tun. lite mobile phase was a mixture
of methanol (solvent A) and water (solvent B), both con-
taining, formic acid at O. I'/b (iradient elution was as follows
5 95 (A,'13) to 100:0 (A/13) over 1.25 min, 100 0 (A/13) for
0.5 min. and then reversion back to 5:95 (A/B) over 0.05
min, tinally 5:95 (A/B) for 0.2 min.
[0209] (Q): Analyttcal scparauon was carncxl out at 30'.
on a Merck ( hromolith I'lash column (13P-Ige, 25x2 mnt)
using a fiov rate of 0 75 ml /min in a 4 ntin gradient elution
with detection at 254 nm. The mobile phase was a mixture
of methanol (solvent A) and water (solvent B). both con-
taining fonntc acid at 0.1 "/v. Ciradient elution was as follows
5.95 (A/B) to 100.0 (A/B) over 2.5 mut, 100:0 (A/B) for I

mut,;md then reversion back to 5.95 (A/B) over 0.1 mtn,
finally 5:&)5 (A/13) for 0 4 min.
[0210] Detatls of thc applied condtuotw lor HPLC/MS
spectra on a Waters Acttutty UPLC and dtodc array dc/actor
coupled to a Waters (32 Q I'ol'ass spectrometer fitted v ith
a multimode I:SI/APCI source.

[0211] (R): Analytical separation was carried out at 30'.
ou a Phcnomencx Ktnctcx C18 column (30x2.1 mm, 2.6u.
100A) usutg a liow rate of 0.5 mL/nun ut a 2 nnn gradient
elutton v ith detection at 254 nm. I'he mobile phase was a
nuxture of methanol (solvent A) and water (solvent 13). both
containtng founic acid at O.l'/w Omsdient elution was as
follovvs: 10;90 (A/B) to 90:10 (A/B) over 1.25 min. 90:10
(A/B) for 0.5 min, and then reversion back to 10:90 (.VB)
over 0 15 mut. Iiually 10:90 (A/B) for 0.1 mtn.
[112121 (8): Analytical separation was cerned out at 30'
on a Phenomenex Kinetex C18 column (30x2.1 nun, 2.6u.
IOOA) using a flow rate of 03 mL/min in a 4 mtn gradient
elutton with detection at 254 nm. The mobile phase was a
nuxturc ol methanol (sob mtt A) and water (solvent B), both
contaiuutg fonntc actd at 0.1'/o Ciradtmtt cluuon was as
follows: 10 90 (Ail 3) to 90 10 (A/13) over 3 mtn, 90:10 (A/13)
for 0 5 min, and then rever ion back to 10:90 (A/13) over 0 3

mtn. finally 10:90 (A/B) for 0.2 min.
[0213] (T). Analytical sc7taration was carncd out at 30'.
ou an Agilcnt Poroshell C18 colunm (30x2 I nun, 2.6u.
IOOA) using a tlow rate of 0 5 ml./min in a 2 min gradient
elutton v ith detection at 254 nm. I'he mobile phase was a
mtxture of methanol (solvent A) and water (solvent B). both
containing founic acid at O.l'/w Omsdient elution was as
follovvs: 10;90 (A/B) to 90:10 (A/B) over 1.25 min. 90:10
(A/B) for 0.5 min, and then revcrston buck to 10.90 (A/B)
over 0 15 mut. Iiually 10:90 (A/B) for 0.1 mtn.
[0214] (U): Analyttcal sc7tamtton was carncdl curat 30'.
ou an Agilcnt Poroshell C18 colunm (30x2 I nun, 2.6u.
100A) usutg a liow rate of 0.3 mL/nun ut a 4 nnn gradient
elutton v ith detection at 254 nm. I'he mobile phase was a
nuxture of methanol (solvent A) and water (solvent 13). both
containtng founic acid at O.l'/w Omsdient elution was as
follovvs: 10:90 (:VB) to 90:10 (A/B) over 3 min. 90:10 (.VB)
for 0 S nun, and then reversion back to 10:90 (A/B) over 0.3
nun, finally 10.90 (A/B) for 0.2 nun.
[0215] Details of the applied conditions for HPLC/MS
spectra on an Agilcnt 1260 Iniiuity 0 scrics UPLC mtd dtodc
array dctoctor couple to a 6530 Quadrupole ume oi'ltght
nmss spectrometer v'ith A ilent .Iet Stream I:Sl source.
[0216] (v/): Analyttcal sc7tamtton was carncdl curat 40'.
ou an Agilcnt Poroshell C18 colunm (30x2 I nun, 2.6u.
IOOA) using a tlow rate of 0 6 ml./min in a 2 min gradient
elutton with detection at 254, 280 and 214 nm '11te mobile
plrase was a mixture of methanol (solvent A) and water
(solvent B). both containing formic acid at 0.1'/v. Crradient
elutton was as follows: 10;90 (rVB) to 90:10 (/VB) over 1.25
nun, 90.10 (AiB) for 0.5 min, mtd then rcvcrsion back to
10.90 (A/B) over 0.15 mm, Iitrslly 10.90 (A/B) I'or 0.1 min.
[0217] (Xg Analytical separation was cerned out at 40'.
ou an Agilcnt Poroshell C18 colunm (30x2 I nun, 2.6u.
100A) usutg a liow rate of 04 mL/nun ut a 4 nnn gradient
elutton with detection at 254, 280 and 214 nm '11te mobile
plrase was a mixture of methanol (solvent A) and water
(solvent B). both containing formic acid at 0.1'/v. Crradient
elutton vvas as t'ollows: 10:90 (A/B) to 90.10 (A/B) over 2.5
mtn. 90;10 (A/B) for I min, and then reversion back to 10 90
(A/B) over 0.3 nun, finally 10:90 (A/B) for 0.2 nun.
[0218] (Y): Analytical separation was cerned out at 40'.
ou a Phcnomencx Ktnctcx C18 column (30x2.1 mm, 2.6u.
100A) usutg a liow rate of 0.6 mL/nun ut a 2 nnn gradient
cluttou with dctccuon at 254, 280 and 214 nm Thc mobtlc
plrase was a mixture of methanol (solvent A) and water
(solvent 13), both containing formic acid at 0.1'/b (iradient
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elution was as follows: 10:90 (A/Bj to 90:10 (A/B) over 1.25
mut, 90.10 (A/B) for 0.5 nnn, aml then rcvcrston back to
10.90 (A/B) over 0.1 S mtn, finally 10:90 (A/B) for O.l mtn.
[0219] (Z) Analyttcsl scparauon was carried ouf af 40'.
on a Phcnommtcx Kutctcx C18 &x&lumn (30x2.1 nun, 2.6u,
IOOA) usutg a liow rate ol'.4 mL/nun in a 4 mut gradtmtt
elution &vith detection at 254, 280 and 214 nm 'I'he ntob&le

phase &vas a mixture of ntethanol (solvent A) and water
(solvent B), both containing formic acid at 0.1%. Clradient
elution v as as follows: 10:90 (A/B) to 90;10 (A/B) over 2 5

mut, 90 10 (A/B) for I nun, mtd then revere&on back to 10 90
(A/B) over 0 3 mtn. Iinally 10.90 (A&B) for 0.2 nun.

Example I: Ethyl 4-methyl-2-(3-(3-methylben-
zamido)propanamido)thiazole-5-carboxylate

ylbenznmidoj-pmpanamido)thiazole-5-carboxylate as a col-
orless solid. HPLC/MS nt/z. 376.2 [M+H], Rt (P): i.50
nun. 'H NMR (500 MHz. DMSO-d&) 8 12.51 (s, lkl), 8.55
(t..l 5.6 I iz.. 111). 7 64 (h, J 0.&j I iz. 111). 7 60 (ddd..l 5 8,
3 4. I 8 I lz, 111), 734-7.31 (m. 211), 4 23 (q. J 7.1 I lz, 211),
3.60-3.51 (m. 2H), 2.75 (t, 1=6.9 iqz, 2H). 2 53 (s. 3H), 2.34
(s, 3H). 1.27 (t. J=7.1 Hz, 3H).

[0223] The followtng cxmnplcs werc prcparcxI mtalo-
gously:

Example 2. Ethyl 4-methyl-2-(3-(3-(pyrrolnltn-I -yl)
bcnz&uunlo)propmutmnlo)thiazolc-S-carboxylate

[0220J Example I l. I'o a stirred solution of 3-((tert-
butoxycarbonyl)am&no)propanoic acid (2 g. 10.57 nmtol),
and HOBt (3.24 g, 21.14 mmol) in dry DMF. under nitro en
aunosphcrc at n, werc added EDC (4.05, 21.14 nunol) and
ethyl 2-am&no-4-mcthyltluazole-5-carboxylutc (2.165 g,
11.63 mmol) sequentially 'I'he mixture u as stirred at 50'
overnipltt. I he mixture was concentrated in vacuo 'I he
crude product was dissolved in IitOAc and v ashed v ith
water, I N HCI, aqueous saturated bicarbonate. and bnne.
The organic layer && as dried over sodium sulfate and con-
centrated in vacuo, to gtve ethyl 2-[3-(tert-butoxycarbo-
nylanuno)-propanoylamino]-4-methyl-tluazolc-5-carboxy-
late (3 42N n, 91%, 9 59 &11&11&11) as a yellow solid I IPI C/MS
m,'z 35N.I [M+I IJ, Rt (8) I 32 min

[0221J Example I 2. 4M ! ICI in dioxane (2686 ml„
107.43 nunol) was added dropwise to a solution of ethyl
2-[3-(tert-butoxycarbonylamino)propanoylamino]-4-
methyl-thiazole-5-carboxylate (1.28 . 3.5811 mmol) in
EtOH (35.81 mL). Thc rcacuon mixture was stttrcsl at rt Ibr
2 h bcl'orc concentrattng in vacuo. Punlicatton by ion
exchange S('X-II colunm chmtnatopnsphy, washing v ith
MeOI I before eluting &vith 2M Nl ls pave ethyl 2-(3-sntino-
propanoylmnino)-4-methyl-thiazole-5-carboxylate (867 4
m, 94i[, 3.371 mmol) as a very light yellow solid. HPLC/
MS nv'z: 258.1 [M+H], Rt (S): 1.52 min.
[0222] Exmuplc 1.3 . To 3-methylbcnzoic ucid (38 I mg,
0.280 mmol), ethyl 2-(3-mninopropanoylanuno)-4-mcthyl-
tluazolc-5-carboxylate (80 mg. 0.311 mmol) a&xi DIPEA
(163 nl. 0.933 mmol) in l)MI& (3109 pl) v ss added I IATIJ
(110 mg, 0.466 mmol) and the reaction ntixture sttrred
overnight at rt. The mixture was concentrated in vacuo The
crude v as dissolved in EtOAc and washed with I N HCI,
aqueous saturated btcarbouatc, mtd brine. The orgamc layer
was ducd over sod&urn sulfate, concentrated in vacuo and
puniicd by rcvcrsc phase column cluomatography (clucnt
0/80% methanol/water+0 I'i fortnic acid in each) to afford
83 mg (71%, 0 221 mntol) of ethyl 4-methyl-2-(3-(3-meth-

[0224] 14 mg (26%, 0.0325 nmtol) yellow solid. HPLC/
MS nffz: 431.2 [M+H] . Rt (S). 3 05 nnu 'kl NMR (500
MHz. DMSO-ds) 6 12.46 (s, IH). 8 45 (t, J=5.6 Hz, IH).
7 20 (t, .I 7.9 I Iz, I I I), 7 01 (d..l 7.&j I lz, 111), 6 95-6 91 (m,
111), 6.64 (dd, .I 8 2. I &1 I lz. 111), 4 23 (q. J 7 I ! Iz, 211),
3 54 (q, .I 67 I is.. 21 I), 326-3.18 (m, 411). 2 74 (t, J 6 9 I is,
2H). 2.53 (s. 3H). 2.00-1.90 (m. 4H). 1.27 (t. J=7.1 Hz, 3H).

I txample 3 Ethyl 2-(3-(3-(1 I I-pyraxol-I -yl)ben-
zamido)propanamido)-4-methylthiazole-5-carboxy-

late

[0225] 27 mg (51%, 0.0632 nmtol) colorless solid. HPLC/
MS nffz: 428.1 [M+H] . Rt (S). 2 70 nnu 'kl NMR (500
MHz. DMSO-ds) 6 12.53 (s, IH). 8 78 (t, J=5.5 Hz, IH).
N.S6-8.52 (m, IH), 8.26 (t. J=l.p Hz. IH), 7.98 (ddd. J=8.1.
2 2. 0 &7 I lz., 111). 7 78 (d..l I 4 I lz, 111). 7 74 (dt..l 7 7, I I

Ilz, 111), 7 5N (t,.i 7.9 llz H I) 6 57 (dd J 2 5 1.8 Ilz, 111)
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4.23 (q, 1=7.1 Hz. 2H), 3.60 (q, J=6.7 Hz. 2H), 2.78 (t, J=6 8

I lz. 2} I), 2 53 (s, 311), I 27 (t, .I 7.1 I la, 311)

Example 6: Ethyl 4-methyl-2-(3-(3-(oxazol-5-yl)
bcnztnunlo)propmutmnlo)thiazolc-5-carboxylate

Itxample 4: I ithyl 4-ntethyl-2-(3-(3-(5-methy}-1,2.4-
oxadiazol-3-yl)benzanudo)propanamido)thiazole-5-

carboxylate

tr tt

[0226] 47 mg(68rih 0.1060 nunolj ofr-white solid. HPLC/
MS m/z: 444.1 [M+H], Rt (S): 2.77 min. 'H NMR (500
MHz, DMSO-d,) o 12 53 (s, IH), 8.78 (t. J=5.5 Hz. IH),
8.56-8.52 (m, IH), 8 26 (I, J=1.8 Hz, iH), 7.98 (ddd, J=g I,
2.2. 0.9 Hz, IH). 7.78 (d, J=1.4 Hz, IH). 7.74 (dt. 1=7.7, I I

I lz. 111). 7 58 (t, .I 7 9 I lz, I! I). 6 57 (dd..l 2 5. I 8 I lz, 111),

4 23 (q, .I 7 I I lz, 2} I), 3 60 (q, .I 6 7 I la. 21 I). 2 78 (t..t 6 8

Hz, 2H), 2 33 (s, 3H), 1.27 (t, 1=7.1 Hz. 3H).

[0228] 40 mg (60/w 0.0934 nano}) yellow solid. HPLC/
MS ngz: 429.1 [M+H] . Rt (S). 2 67 nnn 'kl NMR (500
Ml lz, l)MSO-dr/ 8 12 54 (s. 111). 8 77 (t, .I 5.5 llz, 111),
8 50 (s, I I I), 8.16 (t..l I 6 I lz, ll I), 7 93-7 85 (m, 111),

7 83-7.81 (m. 11}j, 7.81-7.80 (m, I I I), 7 75 (s, I I I), 7 57 (t,
J=7.7 Hz. IH). 4.23 (q, 1=7.1 Hz, 2H), 3 59 (q, 1=6.7 Hz.
2H). 2.78 (t, 1=6.8 Hz, 2H), 2.33 (s, 3H), 1.27 (t, J=7.1 Hz.
3H).

Example 7. Ethyl 4-methyl-2-(3-(3-morpholntoben-
zanudo)pmpmtamtdo)tluazolc-5-carboxylate

Itxample 5 I ithyl 4-methy}-2-(3-(5,ti.7.8-tetmhy-
dronaphtlmlene-2-carboxamido)propanamido)thiaz-

ole-5-carboxylate

(.)

[0227] 24 mg (37'io, 0.0578 nunolj colorless solid. HPLC/
MS m/z. 416.2 [M+H], Rt (S). 3.i4 min. 'H NMR (500
MHz. DMSO-ds) o 12.50 (s, IH). 8.46 (I, J=5.5 Hz. IH),
7.52 (d. J=7.2 Hz, 2H), 7.10 (d. J=8.2 klz, I H), 4.23 (q, J=7 I

I lz. 21 I), 3 54 (q, .I 6 8 I lz, 2} I), 2 74 (t, .I 6 8 I lz, 61 I), 2 53

(s, 311). 1.73 (quint .I 3 4 Ilz, }II). I 27 (t, .I 7 I I lz, 311)

[I}229[ 22 mg (328s 0 0493 mmol) o}lzwhite solid I IPI,C/
MS nt/z: 447.2 [M+H], Rt (Sj: 2.67 min. 'H NMR (500
MHz. DMSO-d,) 6 12.52 (s. Hqj. 8.54 (t, 1=5.6 Hz. IH).
735-7.32 (m, IH), 7.29 (t. J=7.8 Hz, IH), 7.25 (d, 1=7.7 klz.
IH), 7 08 (ddd, J=g.l. 2.5, 1.1 Hz, IH). 4.24 (q, J=7.1 klz.
2H), 3.80-3.69 (m, 4H). 3.55 (q, J=6 7 Hz, 2H). 3.17-3.07
(m, 41 I), 2.75 (t, 1 6 8 Ilz. 211). 2 53 (s, 311), I 28 (t, .I 7 I

I lz, 311).
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Example 8. Ethyl (S)-2-(2-hydroxy-3-(3-methylben-
zanudo)propananudo)-4-methylthiazolc-5-carboxy-

late

methoxycarbonylbenzoyl)amino]propanoylamino]-4-
methyl-tluazolc-5-carboxylate as a colorless llull'y solid.
HPLC/MS m/z. 420.07 [M+H], Rt (R) 1.29 nnu. ' NMR
(500 Mt lz, DMSO-df) &5 12 53 (s. Il I), 8 85 (t..i 5.5 I is,
111), N.42 (t, 1 I.N Ilz 111). 8.09 (dd, .I 7 8, I 8 Ilz 211),
7.62 (t. 1=7.8 Hz. IH), 4.23 (q, J=7.1 Hz, ZH). 3.88 (s, 3H).
3.59 (q. J=6.6 Hz, 2H), 2.77 (t, J=6.8 Hz, ZH). 2.53 (s, 3H).
1.27 (t. 1=7.1 Hz, 3H).

[0232] The I'ollowmg cxamplcs werc prepared in a similar
nlaflflel':

H -'

OH

Exmuplc 10. Ethyl 2-[3-[(3-fluoro-5-mcthoxycarbo-
nyl-benzoyl)aminoJpropanoylaminoJ-4-methyl-thi-

azole-5-carboxylate

[0230] Using (S)-3-((&crt-butoxycarbonyl)amino)-2-hy-
droxypropanoic acid &o alihrd 16 mg (12%, 0.041 nmlol) of
ethyl (8)-2-(2-hydroxy-3-(3-fnethyibenzamid&s)propana-
mido)-4-methylthmzole-5-carboxylate as a colorless solid.
I IPI (HMS m/zf 392 I [M+I IJ, ltt (8) 2.ti9 min. 'I I NMR
(500 MHz, DMSO-d„) 6 12.13 (s, IH), 8.4(i (t, J=5.8 Hz,
I H), 7.62 (quint, 1=1.0 Hz. IH), 7.61-7.57 (m. IH). 7.33 (dd,
J=5.0. 0.9 Hz, 2H). 5.96 (s. I H), 4.40 (s, IH). 4.24 (q, J=7 I

Hz. 2H), 3.56 (s, 2H). 2.55 (s, 3kl), 2.34 (s. 3H). 1.28 (1,

.I 7.1 llz. 311)

9J.„~
Example 9. E&hyl 2-[3-[(3-mcthoxycarbonylben-

zoyl)amino]propanoyiamino]-4-methyl-thiazole-5-
carboxylate

[0233] 43 mg (51%a) colorless. Iluil'y solid. HPLC,'MS
nv'z 43S 11 [M+I IJ, Itt (lt) I 35 min 'I I NMlt (500 Ml iz,
DMSO-da) 8 12 54 (s, I I I), 8.&/3 (t, .I 5 5 I lz, 111). 8 28 (t,
.I I 5 I lz., I I I). 7.92 (ddd..i 9.4. 2.6, I 5 I lz, 111), 7 N5 (ddd,
J=8.8. 2.6, 1.4 Hz, IH). 4.23 (q, J=7.1 Hz. 2H). 3.89 (s, 3H).
3.66-3.47 (m. ZH), 2.77 (t, 1=6.8 iqz, ZH). 2 53 (s. 3H), 1.27
(t. J=7.1 Hz, 3H).

Example 11; Ethyl 2-[3-[(2-fluoro-3-methoxycarbo-
nyl-benzoyl)anuno]propsnoylanuno]-4-methyl-tlu-

azole-5-carboxylate

[0231J 3-Methoxycarbonylbenzoic acid (35 mg. 0 19
mmol), ethyl 2-(3-aminopropanoyl-amino)-4-methyl-thiaz-
ole-5-carboxylate (50 mg, 0.19 mrna 1) and DIPEA (103 uL,
0.58 nunol) were dissolved in DMF (1.94 mL). HATU
(215.17 mg, 0.9100 nmlol) was added, and thc reaction
mlxturc was stlrrcd over the wcchcnd at rt. Thc react&on
mlxturc was then ddutcd with EtOAc (40 mL) and washed
with water (40 ml )

'I'he aqueous layer v ss re-extracted
with I:tOAc (40 ml ) The organic layers were &am&fined and
washed with aqueous saturated sodium bicarbonate solution
(50 mL) and bnne (50 mL). The organic layer was dried
(MNSOs), filtcrcd mid conccntra&cd m vacuo. Thc crude was
punlicd using rcvcrsc phase column clu omah&graphy w uh a
12 g C18 Blotagc ULTRA column. The colunul was elutcd
with 30-100'%eOI I in water (+0 1% tbrmic acid modifier
in both) to gfve 16 mg (20%, 0.04 nunol) of ethyl 2-[3-[(3-

[0234] 26 mg (31%a) colorless. Iluil'y solid. HPLC,'MS
nt/z 43S.11 [M+H], Rt (R). 1.23 nun. 'H NMR (500 Mklz.
DMSO-da) &5 12 52 (s, ill), 8 62 (t, .I 5 4 llz., 111). 7.95
(ddd, .I 7 7, 6 8, I &1 llz, 111). 7 78 (ddd .I 8.0 6.3 I 9 Iiz
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I H), 7.38 (t, 1=7.7 Hz. IH). 4.24 (q, J=7.1 Hz, 2H). 3.86 (s,
311), 3.57 (q,.I 6 5 I lz, 211), 2 75 (t, .I Ci 8 I la. 211), 2.54 (s,
3H), 1.28 (t. J=7.1 Hz. 3H).

Example 14: Ethyl 2-[3-[(3-methoxycarbonyl-4-
ntethyl-benzoyl)amino]propanoylamino]-4-methyl-

thiazule-5-carboxylate

Example 12: Ethyl 2-[3-[(2-chloro-5-methoxycarbo-
nyl-benzoyl)amino]propanoylamino]-4-methyl-thi-

azole-5-carboxylate

0

tt lt

[0235] 41 mg (46%) linc, colorless powder. HPLC/MS
m'z'54 08 [M+I I], ltt (It): I 27 min 'l l NMIC (500 Ml lz.,

l)MSO ds) 6 12 53 (s. II I), 8 72 (t,.i 5 6 I lz, I II). 7 ')6 (dd,
.I R4 2.21lz 111) 791 (d .I 21 Ilz, 111). 7.64 (d. I 84
Hz, IH), 4.24 (q. J=7.1 Hz, ZH). 3.86 (s. 3H), 3.5Ci (q, J=6 4
Hz, 2H), 2.77 (t. 1=6.7 Hz. ZH). 2.54 (s. 3H). 1.28 (t, J=7 I

Hz. 3H).

Example 13: Ethyl 2-[3-[(3-chloro-5-methoxycarbo-
nyl-benzoyl)amino]propanoylamino]-4-methyl-tht-

azoic-5-carboxylate

[I)237[ 56 mg (66%) colorless solid I IPI,C'/MS nt!z: 434
14 [M+H] . Rt (R): 1.33 min. 'H NMR (500 MHz, DMSO-
d,) 6 12.52 (s, IH), 8.73 (t, J=5.5 Hz. I H), 8 28 (d, J=2.0 klz.
IH), 7.92 (dd, J=7.9. 2.0 Hz, IH), 7.42 (d. J=8.0 Hz, IH).
4 23 (q, .I 7 I I lz, 211). 3 85 (s, 311). 3 57 (q, .I 6.7 I lz, 21 I),
2 76 (t, .I 6 8 I lz.. 211). 2 55 (s. 311). 2 53 (s, 311), 1.27 (t,
.I 7 I I lz, 311)

I ixample 15 I ithyl 2-[3-[(3-methoxycarbonyl-5-
ntethyl-benzoyl)amino]propanoylamino]-4-methyl-

thiazule-5-carboxylate

tt lt

[0236] 37 mg (42%) colorless, granular solid. HPLC/MS
m/z: 454.08 [M+H], Rt (R): 1.41 min. 'H NMR (500 MHz,
DMSO-d,) 6 12 53 (s, IH). 8 95 (t. J=5.5 Hz, IH). 8.35 (t,
J=l.5 Hz, IH), 8.14 (dd, J=2 l. 1.6 Hz, 1kl), 8.06 (dd, J=2 I,
1.5 Hz, IH). 4.23 (q, J=7 I Hz, 2H), 3.90 (s, 3H), 3.59 (q,
.I 6.5 I iz.. 211). 2 77 (t, J 6 8 I lz. 211). 2.53 (s. 311). I 27 (t,
.I 7.1 llz. 311)

[0238] 5Ci mg (Ci7%) colorless solid. HPLC/MS m/z: 434.
14 [M+H], Rt (R): 1.35 mtn. 'H NMR (500 MHz, DMSO-
dr) 8 12.53 (s, IH), 8.78 (t. J=5.5 Hz, IH), 8.30-8.10 (m.
IH), 7.91 (dd, J=1.6. 0.8 Hz, 2H), 4.24 (q. J=7.1 Hz, 2H).
3 87 (s, 311). 3 57 (q..i 6.5 I lz. 211), 2 76 (t, .I 6 8 I lz, 211),
2 54 (s, 311), 2 41 (s. 311), I 27 (t, .I 7 I I lz. 311).
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Example 16 Ethyl 2-[3-[(3-methoxy-5-methoxycnr-
bonyl-benmyl)amino]propanoylamino]-1-methyl-

thiazole-5-carboxylate

Example 18; Ethyl 2-[3-[(3-bromo-5-methoxycarbo-
nyl-benzoyl)amino]propanoylamino]-4-methyl-thi-

azole-5-carboxylate

0

[0239] 35 mg (40%) colorless solul. HPLC/MS nt/z. 450.
13 [M+I I]+. Itt (8): I 33 min 'I I NMR (500 Ml lz. DMSO-
d,) 6 12.51 (s, IH). 8.81 (t. J=5.5 Hz, IH). 8.02 (t, J=l.4 Hz,
111), 7 64 (dd, J 2 6, I 5 I lz. 111), 7.57 (dd..i 2 6. 1.4 Ilz.,

I H), 4.24 (q, J=7.1 Hz, 2H), 3.88 (s, 3H). 3.86 (s, 3H), 3.58
(q..i 6.6 I lz. 21 I), 2 77 (t, .I 6 8 I is, 211). 2.53 (s, 311). I 28

(t, 1=7.1 Hz, 3H).

[0241] 163 mg (47%) amorphous. colorless solid. HPLC/
MS m/z 498.03 [M+I I] . Rt (It) I 43 min 'I I NMR (5(X)

MHz. DMSO-d,) 6 12.54 (s, IH). 8 96 (t, J=5.5 Hz, IH).
8 39 (s, 111), 8.27 (t..i I 8 I lz„ I I I), 8 18 (t..i 1.7 I lz, 111),

4.23 (q. J=7.1 Hz. 2H), 3.89 (s, 3H), 3.58 (q, J=6.4 Hz, 2H).
2 76 (q, .I 5 7. 4 7 I lz, 211), 2.53 (s. 311). I 27 (t..i 7.1 I is,
311)

Example 17: Ethyl 2-[3-[(3-cyano-5-methoxycarbo-
nyl-benzoyl)tunuto]propmtoyhmuno]-4-methyl-tln-

azole-5-carboxylate

Exumplc 19: Ethyl 2-[3-[(3-ethyl-5-methoxycarbo-
nyl-benzoyl)amino]-propaltoylamino]-4-methyl-

thiaznle-5-carboxylate

[0240] 32 mg (37%) co)ol)ess, atnolpltotls solid. HPLC/
MS nv'z; 445.12 [M+H], Rt (R): 1.30 min. 'H NMR (500
MHz. DMSO-d,) o 12.54 (s, IH). 9.02 (I, J=5.5 Hz. IH),
8.64 (t. J=1.7 Hz, IH), 8.50 (t. J=1.6 klz, IH), 8.47 (t, J=l 6

Hz. IH), 4.23 (q, J=7.1 klz, 2H). 3.92 (s, 3H), 3.60 (q, J=6 4
I lz. 211), 3.32 (s. 411), 2 78 (t, .I 6.7 I lz., 21 I), 2 53 (s. 311),
I 27 (t..l 7.1 I lz, 311)

[0242] 3 mg (7%) colorless, amorphous solid. HPLC/MS
m/z 448.15 [M+H], Rt(R): 1.40mtn. 'H NMR(500 MHz.
McOD-d4) 6 8.28 (I, J=1.7 Hz, I H), 8.03-7.99 (m. IH), 7.90
(dt, J=2.3, 1.1 Hz. IH), 4.31 (q, J=7.1 Hz, 2H), 3 93 (s, 3H).
3.76 (t, J=6.7 Hz. 2H). 2.85 (t, J=6.7 Hz, 2H), 2.77 (q, J=7.6
I lz, 211), 2 58 (s, 311). I 36 (t, .I 7 I I lz, 311), I 28 (t, .I 7 6

I lz, 311).
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Example 20. Ethyl 2-[3-[(3-hydroxy-5-methoxycar-
bnnyl-benzoyl)amino]-propanoylaminoj-4-methyl-

thiazole-5-carboxylate

Example 22: Ethyl 2-[3-[[3-methoxycarbonyl-5-
[(li)-styryi]benzoyljamino]-prnpannylaminO---

methyl-thiazole-5-carboxylate

kt

OH

[0243] 20 mg (12%) colorless, atnolpltotls solid. HPLC/
MS nt/z. 436).12 [M+H], Rt (R). 1.26 nun. 'H NMR (500
MHz, DMSO-d,) o 12.52 (s, IH), 10.12 (s, IH), 8.73 (t,
J=5.6 Hz, IH), 7.86 (t. J=1.6 kiz, iH), 7.53-7.34 (m, 2H),
4 24 (q, .I 7 I I lz. 211), 3 85 (s, 311), 3 55 (q, .I 6 5 I lz. 211),
2.75 (t, J=6 8 Hz, 2H), 2.54 (s, 3H), 1.28 (t. J=7.1 Hz, 3H).

[0245] 15 mg (24%) colorless, amorphous solid. HPLC/
MS nv'z. 522.17 [M+H] . Rt (R). 1.56 mtn. 'H NMR (500
Mila l)MSO-ds) 8 1255 (s III) 8 s/0 (t, .I 5.5 llz, 111),

834 (t. J=1.7 Hz, IH). 8.29 (t. J=l.6 Hz, IH), 8 27 (t, J=i.7
I lz, 111), 7 72-7 5'1 (tn, 211), 7 48-7 37 (m, 4! I). 7 31 (t,
J=7.4 Hz, IH). 4.23 (q, 1=7.1 Hz, 2H). 3.91 (s. 3H), 3.62 (q.
.I 6 4 I lz, 211), 2.79 (t, .I 6 8 I lz, 21 I), 2 53 (s, 311), I 27 (t,
J=7.1 Hz, 3H).

Ex;mtplc 21: Ethyl 4-methyl-2-[3-[[3-(5-methyl-l,2.
4-oxadtazol-3-yl)benzoyl]antinoj-pmpylaminojthi-

szoic-5-carboxylate

Example 23: Ethyl 2-(3-(3-(1,2,4-oxadiazol-3-yl)
benzamido)prnpanaiidn---mmethylthtaoOI---cca-

boxyl ate

0
0

tr tt

jl I

[0244[ 50 mg (51%) colorless, amorphous snlid. I IPI7C/
MS nv'z: 430.15 [M+H], Rt (R); 1.31 min. 'H NMR (500
Ml jz.. 1)MSO-d,) 6 8.74 (t..j 5 6 I iz. I I I), 847 (dt, .I I 8,
1.0 Hz, IH), 83(i (t. J=5.5 Hz, I H). 8.16-8.10 (m. IH), 8.04
(ddd, J=7.8, 1.8, 1.2 Hz, IH). 7.70-7.61 (m, IH), 4.14 (q,
;1=7.1 Hz, 2H). 3.33 (m, 4H. plus HsO peak), 2.69 (s. 3H),
239 (s. 3H), 1.83 (qutnt, J=6 9 Hz, 2H). 1.21 (t, J=7.1 Hz,
311)

[0246] 51 lllg (75%). HPLC/MS nt/z: 430.1 [M+H] . Rt
(I i)'.77 min 'l l NMR (600 Ml lz. 1)MSO-ds) 6 12.53 (s,
IH). 9.76 (s. IH). 8.87 (t, J=5.5 ijz, IH), 8.50 (t, J=l.7 Hz.
IH), 8 18 (dt, J=7.7, 1.4 Hz, IH). 8.07-8.02 (m, IH). 7.68 (0
J=7.8 Hz. IH). 4.23 (q, 1=7.1 Hz, 2H), 3 (i0 (q, 1=6.6 Hz.
2H), 2.78 (I, J=6.8 Hz, 2H), 2.53 (s, 3H), 1.27 (t. J=7.1 klz.
311)
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Example 24: Ethyl 2-(3-(3-chloro-5-(5-methyl-1,2,
4-oxadiazol-3-yl)bcnzanndo)-propmianudo)-4-mcth-

yhhlazolre5-ed&box& id&c

ei

azoic-5-carboxylate as a colorless solid. HPLC/MS n&/z:

478 09, [M+H], Rt (S). 3.06 nun. 'H NMR (500 Mklz.
DMSO-d&) 6 I2.54 (s, IH), 8.98 (t, J=S.5 Hz, IH). 8.40 (0
.I I 6 Ilz., II I), 8 08 (dt, .I 9.4. I 9 I iz.. 211), 4.23 (q, .I 7 I

I Iz, 211), 3 60 (q, .I 6 4 I lz, 211). 2 78 (t, J 6 8 I lz, 21 I), 2 69

(s, 3H). 2.53 (s, 3H). 1.27 (t, J=7.1 Hz. 3H).
[0252] The following examples i&ere prepared in an mialo-
gous manner usin propyl 2-a&u&uo-4-&uethyl-thiazole-5-car-
boxylate.

Example 25 Pmpyl 2-(3-(3-chlom-5-(5-methyl-1,2,
4-oxadiazol-3-yl)benzamido)propanamido)-4-meth-

yltlfiazole-5-carboxylate

jl /

[0247] Example 24.1d Methyl 3-chloro-5-cyano-benzoate
(250.00 mg, I 2781 nunol) was dissolvrxl ui McOH (12.78
mL). Hydroxylaminc (50% &n water) (0.20 mL, 6.3906
nmiol) was add&xi, and &he solul&on was stirred at r& lor
overnight. Solvent was removed to afihrd 264 mg (90%,
I 1547 mmol) of methyl 3-chlom-5-[(/)-Nxhydroxvcar-
bamimidoyl]benzoate as a brown oil wlfich wns used with-
out fiirther purification. HPLC/MS n9z: 229.04. [M+H] . Rt
(P). 0.59 min.
[0248] Exmuplc 24.2.. Ace&ic acid (0.06 mL. 1.0852
nmiol), methyl 3-chloro-5-[(2)-N'-hydroxycarba&u&uudoyl]
benzoate (175 00 mg. 0 7654 nunol) and I&I)C I I(:I (207 37
mg, 1.0818 mmol) were dissolved in 'I III& (4 53 ml,) and
MeCN (4.53 mL) in a microv ave vial under Ns, The
reaction mixture i& as stirred overnight at rt. DIPEA (0 38
mL, 2.1652 nunol) was added and thc solution was heated
under nucrowave irraihatiou for 30 min a& 150" C. Solvcn&s
werc c& apomtcd and EtOAc was added.
[0249] 'I he residue was washed twice u ith I ICI 0.1 N, one
time &vith a satumted solution of Nal I('Os, brine and dried
over MgSOw Purification by silica gel colunm chron&atog-
raphy (eluent: 0-4% of EtOAc in cyclohexnne) aflorded 50
m (26%, 0.1979 nmiol) of methyl 3-ei&Ioro-5-(5-&uethyI-I,
2.4-oxadiazol-3-yl)bmizoatc as a bcigc o&1. HPLC/MS m/z
253.04, [M+H], R& (R). 1.54 min.
[0250] Example 24.3: To methyl 3-ei&Ioro-5-(5-&uethyI-I,
2.4-oxadiazol-3-yl)benzoate (50.00 mg. 0.1979 mmol) in
THE (0.99 mL) was added water (0.99 mL) followed by
L&OH hydra&c (24.91 mg, 0.5937 mmol). After stirring R&r at
r& volatile werc rcmovcd &n vaeuo and &he crude p;utitioncd
bet&veen I tOAc (15 n&I ) and I M I I( I (15 ml ). 'I he organic
was retained and the aqueous extracted with further IitOAc
(10 mL). The or an&ca were combined, dried over MSSOd
and evaporated to dryness to give 46 m ~ (97%, 0.1928
nmiol) of 3-chloro-5-(5-me&hyl-1,2,4-oxaduizol-g-yl)ben-
zoic;midas a colorless powder. Used ui &bc nex& s&ep wulx&ut
further punlicatiou HPLC/MS m/z. 239.02, [M+H]', Rt
(R) I 44 min
[0251] Example 24.4: An analogous procedure to the
prepare&ion of 0 using 3-chloro-5-(5-methyl-l,2.4-oxadi-
azol-3-yl)bcnzo&c ac&d mid c&hyl 2-(3-mninopropanoy-
lamuio)-4-methyl-fiuazolc-5-earboxyla&e allordcd 26 mg
(52%, 0.0544 mmol) of ethyl 2-(3-(3-chloro-5-(5-methyl-l,
2.4-oxadiazol-3-yl)benzamido)propanainido)-4-methylthi-

II it

v

j&
I

[0253] 31 &rig (6&0%) colorless solid. HPLC/MS m/z: 492.
11, [M+H], Rt (S): 3.20 nun. 'H NMR (500 MHz, DMSO-
dd) 6 12 55 (s, IH), 8.98 (t, J=5.6 Hz, I H), 8.40 (t, 1=1.5 klz.
111), 8.08 (dt, .I 7.6, I i) I lz, 21 I), 4 15 (t, .I 6 5 I lz, 211),
3 60 (q, .I 6 5 I Iz, 211). 2 78 (t, .I 6 8 I Iz. 211), 2 69 (s, 311),
2.53 (s. 3H), 1.67 (sext, J=7.1 Hz, 2H). 0.93 (t, )=7 4 Hz.
3H).

Example 26: Propyl 4-methyl-2-(3-(3-methyl-5-(5-
methyl-l.2,4-oxadiazol-3-yl)benzamido)propana-

mido)thiazole-5-carboxylate

0

) i

[0254] Prepared in analogous procedure fmin methyl
3-cyano-5-methyl benzoate to atford 58 mg (73%) ofpropyl
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4-methyl-2-(3-(3-methyl-5-(5-methyl-l,2.4-oxadiazo1-3-yl)
bcnzmntdo)propaumntdo)thtazolc-5-carboxylate us a color-
less solid. HPLC/MS nVz. 472.16, [M+H], Rt (S). 3.04
min 'll NMle (500 Milt, l)MSO dr) 6 12 54 (s. ill). 8 80
(t..f 5.511z. 111), 8 25 (t..f I 611z., 111), 7 95 (td. J 1.6, 0 8

Hz, IH), 7.85 (td. 1=1.7. 0.8 Hz. IH), 4.15 (t. J=6.5 Hz. 2H),
3.59 (q. 1=6.5 Hz, 2H), 2.78 (t. J=6.8 Hz, 2H), 2.fi7 (s. 3H),
2.53 (s, 3H), 2 44-2 41 (m, 3H). 1.67 (dtd, J=13.8, 7.4. 6 4
Hz. 2H), 0.94 (t, J=7 4 Hz, 3H).

Example 27 Propyl I-methyl-3-(3-(3-methyl-5-(5-
methyl-1.2,4-oxadtazol-3-yl)bcnzamido)propmta-

mido)-I I I-pyrazole-5-carboxylate

[0256] 40.5 m (53%) yellow solid. HPLC/MS nt/z: 469.
12, [M+f1], let (S) 3.09 min 'll NMIe (500 Ml is. 1)MSO-

d,) 8 12.55 (s. IH). 9.04 (t, 1=5.5 Hz, I H). 8.54 (d.;1=1.8 Hz.
2H), 8.43 (s, I H), 4.15 (t. J=6.5 Hz, 2H), 3.61 (q. J=64 klz.
2H). 2.78 (t. 1=6.7 Hz, 2H), 2.54 (s, 3H), 1.67 (h, J=7.0 Hz.
2H), 0.94 (I, J=74 Hz. 3H).

Example 29: Propyl 2-(3-(3-(tert-butyl)-5-
(methoxycarbonyl)benzamido)propanamido)-4-

mcthyltluazole-5-carboxylate

„JL

[0255[ Propyl l-methyl-3-(3-(3-ntethy1-5-(5-methyl-1.2,
4-oxadiazol-3-yl)benzamido)-propanamido)-I I I-pyrazole-
5-carboxylate (20 mg. 21%, 0.0440 nunol) was prepared in
analogous pmcedure fmm methyl 3-cyano-5-methyl-benzo-
atc mtd propyl 5-mntno-2-methyl-pyrazolc-3-carboxylate as
a colorless sohd. HPLC/MS m/z. 455.20, [M+H] . Rt (S)
2 86 min. 'I I NMIe (500 Ml lz. 1)MSO ds) i5 H) 68 (s. 111),

8 75 (t..f 5.5 I lz, 111), 8 26 (d..f 1.7 I lz, I I I), 7 95 (td,
.I 1.7. 0 8 lla, 111), 7 86 (td,.I I 7,0811z, 111). 7 05 (s. 111),

4.20 (t, J=6.5 Hz, 2H). 3.98 (s, 3H), 3.54 (td. 1=7.0. 5 4 Hz,
2H), 2.67 (s, 3H), 2.(i2 (t, 1=7.1 Hz, 2H). 243 (s, 3H),
1.76-1.65 (m, 2H). 0.94 (t, J=7.4 klz, 3kl).

[0257] 23 mg (36%) colorless soltd. HPLC/MS m/z: 490.
20, [M+I I], let (R) 3.31 min. 'I I NMle (500 Ml lz, I JMSO-
d,) 6 12.54 (s, IH), 8.86 (t, J=5.6 Hz, IH), 8.25 (t, 1=1.6 klz.
111), 8.11 (t, .I I 8 I lz, 111). 8 07 (t, .I I 7 Ilz. I! I), 4 15 (t,
J=6.5 Hz. 2H), 3.88 (s. 3H). 3.39 (q, J=6 5 Hz, 2H). 2.77 (t.
.I 6 8 I is, 211). 2 53 (s. 311). I 67 (dtd, J 13 7. 7 4, 6 5 I is,
2H). 1.32 (s. 9H), 0.94 (t, 1=7.4 Hz, 3H).

Example 30: Propyl 2-(3-(3-cyano-5-(methoxycar-
bonyl)benzamido)propanamido)-4-methylthiazole-5-

carboxylate

ftxample 28: Propyl 2-(3-(3-cyano-5-(tritluorom-
ethyl)benzamfdo)propananudo)-4-tuethyfthiazole-5-

carboxylate

0

0

[0258] 15 lllg (10%) colorless solicL HPLC/MS m/z: 459.
13, [M+f1], let (S) 2 94 min 'll NMIe (500 Ml is. 1)MSO-

d,) 8 12.54 (8 IH), 9.02 (t, J=5.5 Hz. I H). 8.64 (t, J=1.7 Hz.
IH), 8.50 (I, J=1.7 Hz. IH). 847 (t, J=1.6 klz, IH). 4.15 (0
J=6.5 Hz. 2H), 3.92 (s. 3H). 3.60 (q, J=6 4 Hz, 2H). 2.78 (t.
J=6.6 Hz, 2H), 2.53 (s. 3H), 1.67 (sext, J=7.0 Hz, 2H), 0.94
(t..f 7/4 Ilz, 311)



US 2025/0084074 A]
30

Mar. 13, 2025

Example 31: N-[3-[(5-tert-butyl-4-methyl-thiazol-2-
yl)amino]-3-oxo-propyl]-3-chloro-5-(5-niethyl- 1,2.

4-oxadiazol-3-yl)benziunide

Example 32: Propyl 4-methyl-2-(3-(3-(5-methyl-l,
2,4-oxadiazol-3-yl)-5-(trifiuommethyl)benzainido)

propanamido)thiazole-5-carboxylate

F
i

[0259] Example 31 I c Using g-chloro-5-(5-methyl-1.2,4-

oxadiazol-3-yl)benzoic acid [0] in an analogous procedure

to 0 aiibrded 3-[[3-chloro-5-(5-methyl-1,2.4-oxadiazol-g-

yl)benzoyl]amino]propanoic acid. HPLC/MS nt/z: 310.06,

[M+I I]'. Itt ("I') I 21 niin

[0260] 1ixample 31 2 'lo a vial was added 3-[[3-chloro-

5-(5-methyl-1,2,4-otcsthazo1-3-yl)benzoyl]anuno]prop;utotc

acid (20.00 mg, 0.064(i mmol), 5-tert-butyl-4-methyl-thi-

azol-2-ylamine (32 99 mg, 0 1937 nunol), Vylirop (72 25

mg, 0.1550 nunol) followed by dry DMF (0.32 mL) and

DIPEA (40.49 uL, 0.2325 mmol). The resulting solution was

stirred at rt overnight 'I he cmde ives partioned benveen

water (14 mL) and EIOAc (35 mL) and aller separation thc

organic layer was then washed with brine (40 mL). dried

(MgSOs). filtered and concentrated under reduced pressure

to dryness. Punfication by ~ thea gcl column cluomato ra-

phy (eluent 0-10% MeOH in Di'M). Further puriTied by
reverse phase column chroniatography (eluwit 30-1()0%

McOH in water (+0 1% formic acul in both)) ui ailiird 3.97

m (13%, 0.0086 mmol) of N-[3-[(5-tert-butyl-4-methyl-

thiawol-2-yl)amino]-3-oxo-propyl]-3-chio re-5-(5-methyl-l,
2.4-oxadiazol-3-yl)bmizamidc as a colorless sohd. HPLC/

MS nv'z: 4ii2.14 [M+H], Rt (T): 1.58 min. 'H NMR (600
Mlis.. DMSO-ds) (t 11.85 (s. 111). 8 95 (t..t 5 5 llz. 111),

8.41 (i. J=1.6 Hz, IH), 8.10 (t. J=1.8 klz, IH), 8.08 (t, J=l 8

Hz, IH), 3.56 (q. J=6.7 Hz, 2H). 2.69 (s. 3H). 2.68 (d. J=7 0

I lz. 21 I), 2 30 (s, 311), I 35 (s, 911)

[0261] Extuuplc 32.1.. Propyl 2-[3-[[3-cyano-5-(tniluo-

romethyl)benzoyl]amino]propanoyl-amino]-4-methyl-thi-
azolc-5-carboxylate [0](105.00 mg, 0.2241 nunol) mid TEA

(0 03 ml,, 0.2241 mmol) were heated at 80" C ui [bmini]
OAc (0.22 mL) and hydroxy)amtne hydrochloride (31.15

mg, 0.4483 nuuol) v as added. Thc solution was ~ tirred for
30 niin. Solution was diluted in I itOAc (30 ml.) and washed
v ith v ater (3x20 mL), brine (30 mL) before drying over

MSSOs and concentrating m i acuo to alford 115 mg (102%.
0.2293 nunol) of propyl 2-[3-[[3-(N-hydroxycarbamim-
uloyl)-5-(tniluoromethyl)benzoyl]amino]propanoylannno]-
4-niethyl-thiazole-5-carboxylate as a colorless solid which
v as used in the next step iiithout further purification.
HPLC/MS m/z: 502.14. [M+H] . Rt (R): 1.46 nnn.

[0262] Example 322 'I'o a solution of propyl 2-[3-[[3-
(N-hydroxycarbamimidoyl)-5-(trdluoromethyl)benzoyl[
amino]propanoylamino]-4-methyl-thiazo le-5-carboxylate
(20 00 mg, 0.0368 nuuol) in DMSO (0.40 mL) was addixl
potassium hydroxide (2.06 mg. 0.0368 nunol). Thc solution
was stirrixl at rt for I h. Water (15 mL) was added, and thc
residue v;as extracted with I:tOAc (3x15 ml,). Organic
layers vere combined, ivashed with bone (15 ml,), dried
over MgSO„and concentrated in vacuo. Purification by
silica gel column chromatography (eluent: 0-55% EtOAc in
cyclohcxanc) follow by Ihrtlmr puriiication by rcvcrsc phase
colunui cluomatography (clucnt. 25-100% McOH in water
(0.1% fomiic acid as buiii:r in both)) to all'ord propyl
4-niethyl-2-(3-(3-(5-methyl-1,2.4-oxadiazol-3-yl)-5-(trif-
luoromethyl)benramido)pmpanamido)thiazole-5-carboxy-
Late (6 m . 31%, 0.0114 nunol) as a colorless solid. HPLC/
MS m/z 527.14, [M+H] . Rt (S): 3.27 min. 'H NMR (500
MHz. Mcthano)-ds) 6 8.74-8.71 (m. IH), 8.44-8.42 (m, IH).
8.29-8.27 (m. IH), 4.20 (t. J=6.6 Hz, 2H). 3.79 (t, J=6.7 klz.
2H), 2.87 (t. J=6.7 Hz, 2H). 2.68 (s, 3H), 2.56 (d. J=1.2 klz.
311), I 75 (dtd, .I 14 0. 7 4. 6 5 I lz, 211). I 01 (t, .I 7 4 Ilz,
311)
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Example 33: Propyl 2-[3-[(3-methoxycarbonyl-5-
nitro-berizoyl)anuno]propanoylamino]-4-mcfhyl-

tluazolc-5-carboxylutc

,X.H XO

(500 MHz, DMSO-d,) b 12.54 (s. IH), 8 93 (t, 1=5.5 Hz.
IH), 8.54 (dt, J=1.8, 1.0 Hz, IH), 8.22 (ddd, J=7.8, 1.8, i.l
Hz. IH), 8.13 (ddd, J=7.9. 1.9. 1.2 Hz, IH), 7.76-7.69 (m.
U I), 4 23 (q, .I 7 I I lz 21 I), 3 61 (q..l 6 5 I lz 21 I), 2 79 (t,
.I 6 8 I lz, 211), 2 54 (s. 311). 2 44 (s. 311). I 27 (t, .I 7 I I is,
3H).
[0265] The follotvin examples were prepared by an
analo ous pmcedure

I rxample 35: ('yclopropylmethyl 4-methyl-2-(3-(3-
(S-methyl-1,2,4-oxadiazol-g-yl)benzamido)propana-

mido)thiazole-5-carboxylate

[0263] 134 m (58%) light yellow powder (134 mg. 58%,
0.28 nmtol). HPLC/MS m/z. 479.12 [M+H] . Rt (R). 1.42
mut. 'H NMR (500 MHz, DMSO-ds) 6 12.56 (s, IH), 9.23
(t..t 5 511z 111) 8 r)0 (dd I 2 2 I 61lz. 111). 8 7r) (t..t I 6

I lz. 111). 8 72 (dd, J 2 2. I 411z., III),4 15 (t,.l fi 51lz, 211),
3.95 (s. 3H), 3 (/3 (q, 1=6.4 Hz. 2H). 2.80 (t. I=fi.7 Hz. 2H),
2.53 (s. 3H), 1.(/7 (dtd, J=13.8. 7.4, 64 Hz. 2H), 0.94 (t,
J=7.4 Hz, 3H).

Example 34: Ethyl 4-methyl-2-(3-(3-(3-methyl-l.2.
4-oxadiazol-5-yl)benzamido)propmtamido)thiazole-

5-carboxylate

jr

[0266] 30 mg (57%) colorless powder. HPLC/MS nt/z:
470 15. [M+H[, Rt (S): 2.93 min. 'H NMR (500 MHz.
Methanol-ds) 8 8.49 (t, 1=1.8 Hz, IH). 8.18 (dt, J=7.7, 14
Hz. IH), 7.96 (dt, J=7.8. 1.5 Hz, IH). 7.61 (t. J=7.8 Hz, IH).
4.09 (d, 1=7.2 Hz, 2H). 3.77 (0 J=6.7 Hz, 2H), 2.86 (t, J=6.7
I lz, 211), 2.66 (s, 311). 2.57 (s. 311), I 27-1 19 (m, 111),

0 65-0.57 (m, 211), 0 40-0 30 (m. 211)

Example 36: Ethyl 2-(3-(3-(5-ethyl-l,2.4-oxadiazul-
3-yl)benzamido)propanamido)-4-methylthiazule-5-

carboxylate

0

[0264[ Dissolved 3-(3-methyl-1.2,)-oxadiazo1-5-yl)ben-
zoic acid (31.74 mg. 0 1555 mmol). ethyl 2-(3-aminopro-
panoylamino)-4-methyl-thiazole-5-carixixyhate (40.00 rng,
0.1555 mmol) and DIPEA (81.45 uL, 0 4664 nunol) ut DMF
(1.55 mL). Add HATU (54.86 mg, 0.2332 mmol) arxl surrcd
at rt for 18 h lite mixture was diluted with EtOAc and
washed with water. aqueous saturated bicarbonate. and
brine I he organic layer was dried or er sodium sulfate and
concentrated in vacuo. The residue was purified by silica gel
column chromatogmphy (eluent; 0-3% MeOH in DCM).
This matcual was I'urthcr purified by rccrystallisatton tn

earns

DMSO to allbrd ethyl 4-methyl-2-(3-(3-(3-methyl-l,
2.4-oxadiazol-S-yl)bmtzamido)propanamido)thiazole-5-car-
boxylate (8 mg, 12%. 00180 mniol) as colorless needles
I IPI (7MS m/z: 444 I [M+II], Rt (P) 1.49 min. 'l l NMR

[0267] To ethyl 2-(3-aminopropanoylamino)-4-methyl-
thrazole-5-carboxylate (40.00 mg, 0 1555 nunol), 3-(5-
ethyl-l,2.4-oxadiazol-3-yl)bcnzom acid (33 92 mg, 0.1555
mmol) rn DMF (1.55 mL) was addcxi DIPEA (81.45 uL.
0.4664 mmol) lollowcd by HATU (54.86 mg. 0.2332
mmolj. 'I'he reaction wms stirred frir 18 h at rt. 'I'he mixture
was diluted with EtOAc and rvashed with water, aqueous
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saturated bicarbonate. and brine. The organic layer was dried
over sodium sulfate and concentrated in vacuo. qbe residue
was purihed by silica gel column chromatography (eluent
2-8% EtOH in DCM). Further punlicauon by reverse plulsc
column chromatography (eluent: 20-100%v MeOH in water
(+0.1% formw. acid modilicr ul both)) aifordcd ethyl-2-(3-
(3-(5-ethyl-1.2.4-oxadiazo1-3-yl)benzamido)propananudo)-
4-methyl-thiazolc-5-carboxylate (IS mg. 21%, 0.0328
mmol) as a fine, colorless powder. I IPIIC/MS m/z 45N I

[M+H] . Rt (S) 3.00 min. 'H NMR (500 MHz, DMSO-ds)
6 12.53 (g ll I), 8 N6 (t, .I 5 5 I lz, III), 8-15 (t, .I I 7 Ilz.,

IH), 8.14 (dt, J=7.7. 1.3 Hz. IH), 8.02 (dt. J=7.9, 1.3 Hz,
III), 7.65 (H.I 7 8 Ilz., 111). 4 23 (q,.l 7 I Ilz, 211). 3 60 (q,
;1=6.5 Hz, 2H), 3.03 (q. J=7.6 Hz, 2H), 2.78 (t, J=6.8 Hz,
2H), 2.53 (s, 3H). 1.35 (t, J=7.6 Hz, 3H), 1.27 (t. J=7.1 Hz,
3H).

Example 37: Ethyl 4-methyl-2-(3-(3-(5-methyl-lab
4-oxadiazol-2-yl)bcnzamldo jpropmlanudo jtluazolc-

5-carboxylate

II H

0

jvI

Example 38: Ethyl 4-methyl-2-(3-(3-(2-methyl-2H-
tctrazol-5-yljbcnzamulo)propmlamldo)thiazolc-S-

carbox)'late

'I //
N — 8

[0269] To ethyl 2-(3-aminopropanoylamino)-4-methyl-
tluazolc-5-carboxylate (40.00 mg, 0.155S nunol), 3-(2-
mcthyltctrazol-5-yl)benzoic acid (31 74 mg, 0.15SS numll)
in l)M II (I 55 ml,) Ives added l)IPI:A (108.60 ul., 0 6218
mmolj fallowed by I IAI'U (54.86 mg, 0 2332 mlnol ). 'I he
reaction was stirred overnight at rt. I'he mixture wls diluted
v ith EtOAc and washed with ~ster, aqueous saturated
bicarbonate, and brine. The organic layer v as dried over
magnesium sulfalc and concentrated ul vacuo. This was
puniicd by rcvcrse plulses colunm chromatography (clucnt.
30-100% MeOI I in Ivater (+0.1% formic acid nlodifier in
both)) to afiilrd ethyl 4-methyl-2-(3-(3-(2-methyl-211-tetra-
zol-5-yl)benzamido)propanamido)thiazole-5-carboxylate
(21 m, 30%. 0.0474 mmol) as a colorless pow er. HPLC/MS
m/z 444.1 [M+H], Rt (R): 1.59 min. 'H NMR (500 MHz.
DMSO-d,) 6 12.54 (s, IH), 8.86 (t, J=S.5 Hz, IH). 8.52 (0
J=l.7 Hz, IH), 8.19 (dt, J=7.7, I a Hz, IH), 7.98 (dt. J=7.9.
I 3 I ix 111), 7 66 (t, .I 7 8 I lz. 111). 4 45 (g 3! I), 4 23 (q,
.I 71 I in 211) 3 60 (q, .I 6.5 Iiz 211). 2 79 (t, .I 6.8 Ilz,
211), 2.53 (s, 311), I 32-1 24 (m, 311)

[0268] To ethyl 2-(3-aminopropanoylamino)-4-methyl-
tluazolc-5-carboxylate (40.00 m, 0.15SS nunolj, 3-(5-
methyl-1,3. 4-oxadiazol-2-yl)benzoic acid (31.74 mg,
0.1555 nunol) in DMF (I.SS mL) was added DIPEA (81.45
ui„0.4664 mmol) followed by I LATU (54 86 mg. 0.2332
uuuol). Tllc n:arulou was stored overnight at It laid Icit at rt
over Iveekend. I'he mixture was diluted with I itOAc (25 mi.j
and washed with v ater (25 mL), aqueous sanlrated bicar-
bonate (10 mi,), 1'he organic layer was dried ovcl'oduuu
sulfate and concentrated in vacua. Purification by reverse
phase colunm cluomatography (clucnt: 30-90% MCOH In
water (+0.1%v formic acid modifier in both)) afiorded ethyl-
4-methyl-2-(3-(3-(5-methyl-l,3,4-oxadiazo1-2-yl jbml-
zamido)propanamldo)-thmzole-5-carboxylate (10 mg. 15%,
0.0225 nunol) as a colorless powder. HPLC/MS nt/z: 444 I

[M+H], Rt (S). 2.73 min. 'H NMR (500 MHz, DMSO-d,)
6 12.54 (s, IH), 8.90 (t, J=5.5 Hz, IH). 8.42 (t, 1=1.8 Hz,
IH), 8.14-8 09 (m, IH), 8 05 (dt, 1=7.9, 1.3 Hz, IH). 7.69 (t,
J=7.8 Hz, IH). 4.23 (q, J=7.1 Hz, 2H), 3.60 (td. J=6.6 Hz,
211), 2 78 (t, .I 6 8 I lz, 211), 2 60 (s, 311), 2 53 (~, 311). I 27
(t..i 7.1 I is, 311)

I ixample 3'I tert-liutyl 4-methyl-2-[3-[[3-(2-meth-
yltetrazol-5-yi)benzoyl]amino]pmpanoylamino]thi-

azole-5-carboxylate

0

H H

'I //
N — 8
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[0270] Example 39,1z To methyl 3-aminopropanoate

hydrochlondc (100.00 mg, 0 7164 mmol), 3-(2-Methyl-2H-

tetrazol-5-yl)-benzoic acid (146 29 &ng. 0 7164 mnxsl) in

DMF (4.21 mL) w as added DiPEA (0.50 mL. 2.8657 mmol)

followed by HATIJ (252 83 mg, 1.0747 nunol). Thc

obtained yello&v solution was stirred overnight at rt 'I he

reaction mixture was diluted with EtOAc (150 mL) and

washed wtth w uter (120 mL). Thc water v as extracted with

fresh EtOAc (100 mL). Thc organics werc mmtbutcd and

washed with aqueous saturated bicarbonate (150 ml ). and

brine (200 mL) before drying over MgSOw Ai'ter filterin

and concmttratiug &n vacuo methyl 3-[[3-(2-methyltctruzol-

5-yl)benzoylJaminoJpropanoate (170 mg. 82%, 0.5N76

nunol) vvas obtained as a light-yellow film that was used in

the next stc7& w &thou& I'urthcr puniicauon. HPLC/MS m/z

29013. [M+I IJ, Ikt (P) I 15 ntin

[0271] Example 39.24 To methyl 3-[[3-(2-methyltenazol-

3-yl)benzoyl]amino]propanoate (170.00 m . 0.5876 mmol)

in THF (2.90 mL) was added water (2.90 mL) Ibllowcd by

l,iOI I monohydrate (98 63 mg, 2.3506 mmol) After stirring

for 45 min LCMS showed complete conversion [product

peak m/z=276. rt=1.03 min) so water (2S mL) was added

and the 'I
I ll& removed in vacuo. 'I'he solution v as acidified

to pH 3 with I M citric acid solution and extmcted with

EtOAc (2x60 mL). lite orgauics merc combined. washed

with bnnc (60 mL) and dried over MgSOw Tins gave

3-[[3-(2-me thy ltet raze 1-5-yl)benzoyl J am i no J prop anoic acid

(137 m, 85%, 0 4977 mmol) as a colorless solid. I IPI C/MS

m,'z 276.11. [M+I IJ, Ikt (P): 1.03 min.

[0272J 1ixample 39.3 'lis a solution of I IOI)t (29 45 mg,

0 2180 mmol), 3-[[3-(2-methyltetrazo1-5-yl)benzoyl ]anti no]

pmpanoic acid (30 00 ntg, 0 1090 mntol) in DMI& (0.54 ml.)

was added EDC (33 N4 ntg, 0 2180 mmol) and tert-butyl

2-a&nina-4-methyl-th&azole-5-carboxylate (27.79 mg,

0 1297 mmol) 1he mixture was stirred for 18 h at 70 0" C

Purified by reverse phase column chromatouraphy (eluent

10-100% MeOI I in water (+0.191 formic acid modifier in

both) to aff&ud (tert-butyl 4-&nethyi-2-[3-[[3-(2-methyltetra-

zol-5-yl)benzoyl] am&no]propanoyl

amino ]thiaz&sle-5-car-

boxylate (41 mg, 80%. O.ON70 mmol) as a colorless solid.

I IPI (OMS m!z 472 12 [M+I IJ . Rt (It): I 41 min 'I I NMR

(600 Ml lz, DMSO-d&) 6 12 46 (s, 111), 8.86 (t..i 5 5 I lz.,

111), 8 53 (t, .I I 8 I lz., 111), 8 19 (dt, .I 7 7, I 4 I lz. 111),

7 99 (dt, .I 7 N, I 5 I lz, 111). 7 66 (t, .I 7 8 I lz, I I I), 4 45 (s,

311), 3.61 (q,.i 6 5 I lz, 211), 2 79 (t, .I 6& 8 Ilz. 211), 1.51 (s,

911)

[0273J 'I he following examples were prepared analo-
gously

Example 40: I sopmpyl 4-methyl-2-[3- [P -(2-meth-
yltetrazol-5-yi)benzoyl]amino]propanoylamino]thi-

azole-5-carboxylate

0

H H

//
N — 8

[0274] 27 mg (54%) colorless, amorphous solid. HPLC/
MS nv'z. 458.16 [M+H] . Rt (R). 1.36 mtn. 'H NMR (500
Ml lz, DMSO-ds) &5 12 51 (s. 111). 8 N6 (t, .I 5.5 llz, 111),
N.S2 (t, J=I.N Hz, I H), 8.19 (dt, J=7.7, 1.4 Hz. IH), 7.98 (db
J=7.9, 1.4 Hz, I H), 7.66 (t. J=7.8 Hz, I H), 5.0S (hept, J=6.3
I Iz, I I I), 4 45 (s, 311), 3 60 (q, .I 6 5 I lz, 21 I), 2 7N (t, .I 6 8
I lz, 211), 2 53 (s, 311) I 2N (d..i 6 2 I lz., 611)

Exmuplc 41. N-[3-[(5-tert-butyl-4-methyl-thiazol-2-
yl)aminoJ-3-oxo-propylJ-3-(2-methyltetrazol-5-vl)

benzamide

//
xt — N

[0275] 7 mg (24%) colorless solid. HPLC/MS m/z: 428.19
[M+H] . Rt (T): 1.40 mut. 'H NMR (SOO MHz, DMSO-ds)
6 11.85 (s. IH), 8.83 (t. J=5.5 Hz, IH), 8.62 8.47 (m, IH).
8.27-8.14 (m, IH). 7.98 (ddd. J=7.9, 1.9, 1.2 Hz. Iki), 7.65
(t..i 7 8 I lz, 111), 4 45 (s. 311) 3 57 (q I 6 6 I lz 211) 2 69
(t..i 6.9 I is, 211). 2.29 (s. 311), I 35 (s. &/I I).
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Example 42: Ethyl 2-(3-(3-(ethoxycarbonyl)ben-
zamido)propanamido)-1-methylthiazule-5-carboxy-

late

[0276] To 3-ethoxycarbonylbenzoic acid (37.73 rng,
0.1943 mmol), ethyl 2-(3-mninopropanoylanuno)-4-mcthyl-
thiazole-5-carboxylate (50.00 mg, 0.1943 nmtol) in DMF
(0.97 mL) wus addcxt DIPEA (135.7S uL, 0.7773 mmol)
f&tl lowed by I LA I'U (68 57 ntg, 0 2915 mat&&i) 'I'he reaction
was stirred ovcrnt ht at rt. The nuxturc was dtlutcd with
I/tOAc and &vashed with water. aqueous saturated bicarbon-
ate, and brine. The organic layer was dried over magnestum
sulfate and concentrated tn vacuo. Purified by reverse phase
column chromatography (eluent: 30-100'/v MeOH in water
(+0.1% formic actd modilicr tn both)) follov cd by stltca gcl
column cluomatography (eluent: 20-50% MeCN in DCM)
to alford ethyl 2-(3-(3-(cthoxycarbonyl)benzumtdo)pro-
panamido)-1-methylthiazole-s-carboxylate (5 6 mg. 7%,
0.0129 mmol) as a clear glass. HPLC/MS nt/z: 434 I

[M+H], Rt (S) 2.90 mtn. 'H NMR (500 31Hz. Acetone-d,)
6 1134 (s, IH). 8.SO (td. J=1.9, 0.6 Hz, IH), 8.22 (s, IH),
8.15 (d, J=1.7 Hz, IH), 8.13 (d. J=I.N Hz. IH), 7.61 (td,
.I 7.8. 0.6 I lz, 111), 4 37 (q, .I 7 I I lz, 211). 4.28 (q..t 7 I

Ilz. 211),382 (q,.l 6 311z, 211), 297 (t,.f 65 llz,211),2 53

(s, 311). I 37 (t..t 7 I I lz., 3! I). 1.33 (t..l 7 I I lz. 311)

I ixample 43 I tthyl 4-methyl-2-(3-(3-methyl-5-(5-
methyl-1.2,4-oxadiazoi-3-yl jbenzatuido)pmpana-

mido)thiazole-5-carboxylate

[0277] Example 43.1c Methvl 3-cyano-5-methyl-benzo-
ate (268 00 mg, I 5299 mmol) was dr&solved in MeOI I

(15 30 mL). Hydroxylamine (50% in water) (0.47 mL.
3.8246 nuuol) was added, and thc solutton was stirred at rt

overnight. The solvent v as removed in vacuo alfordin
methyl 3-[(Z)-Nuhydroxycarbamimtdoyl]-5-methyl-benzo-
ate (15'1 mg, 50%. 0 7637 mmol) as a bro&vn oil which was
used wtthout further purtlicatton. HPLC/MS ndz. 194.1
[M+I I[', Rt (Pj I 10 min

[0278] Extuuplc 43.2.. Accuc actd (0.06 mL. 1.0827
mmolj, methyl 3-[(/)-Nuhydroxycarbamuuidoyl]-5-
methyl-benzoate (159.00 mg. 0.7637 mmol) and EDC.HCI
(206&.89 mg, 1.0793 nuuol) were dissolved in THF (3.00 mL)
and MeCN (3.00 mL) in a microwave vial under nitrogen
atmosphcrc. The reaction nuxturc wus surrcd overnight at u.
DIPEA (0.38 mL, 2.1601 mmol) was added and thc solutton
was heated under micro&vave irradiation for I hr at 150 0" (:
'I'he solvents were removed in vacuo and I 3('M (25 tnl,) and
water (25 ml ) were added. After shaktng the Ij('M was
separated with a Telos phase extractor and the volatiles were
removed in vacuo. Purified by reverse phase column cluo-
matography (cluent: 30-100/a McOH tn water (+0.1% lor-
nuc acid modilicr ut both)) to afford methyl 3-methyl-S-(5-
methyl-1,2,4-oxadiazol-j-yl)benzoate (25 mg, 13%, 0 0&980

mme i). '
I NM 8 (5(jtj Ml lz.. ('hiero f&um d) &5 8 53 (d, .I I 9

I Iz, 111), 8 07 (td, .I I 7. 0 '1 I I z, I I I), 8 00 (td, .I I 7, 0 &1 I I z,
IH). 3.94 (s. 3H), 2.67 (s, 3H), 2.47 (d, J=O.N Hz, 3H).

[0279] Extuuplc 433.. To methyl 3-methyl-S-(5-mcthyl-
1,2 4-oxadiazol-3-yl)bcnzoatc (23 00 mg, 0.0990 nunol) in
THF (0.50 mL) was added water (0.50 mL) followed by
litluum hydroxide hydrate (8 31 mg, 0.1&JNI mmol). After
stirring overnight. the volatiles v ere removed in vacuo and
the crude partitioned beuveen EtOAc (15 mL) and I M HCI
(15 mL) The organic was retained and the aqueous extracted
with further EtOAc (10 mL). Tlm organics werc combin&xk
ducd over MNSOs mtd concentrated to gtvc 3-methyl-s-(5-
methyl-1,2,4-oxa&hazol-j-yl)benzotc ucid (17 mg. 59%
yield, 75'/ purity, 0 0584 mmol) as a colorless powder I ised
in the next step without further purihcation I IVI,('/MS m/r.
219 I [M+H]'. Rt (R): 1.18 min.

[0280] Example 43.4c To 3-methyl-5-(5-methyl-1,2 4-

oxudiazol-3-yl)benzotc acid (17.00 mg, 0.0779 nmtol), ethyl
2-(3-aminopmpanoylamino)-4-methyl-thiazole-5-carboxy-
late (20.0S mg, 0.0779 nmtol) in DMF (0.73 mL) was add&xi

I IATU (29.62 mg, 0.0779 mmol) and ljlpl:A (54 43 ul„
03116 nuuol). After stirring at rt for I 5 h the volatiles were
rcmovcd ut vacuo. Puulicd by silica gcl column chroma-

tography (eluent IitOI I gradient in I JCM) f&tilowed by
reverse phase cohuun cluomatography (eluent MeCN gra-
d&cut in DCM). Final puulicauou by semt-prep HPLC
(65%-80% MeOI I in &vater) atforded ethyl 4-methyl-2-(3-
(3-methyl-5-(5-methyl-1,2,4-oxadiazol-3-yl)benzamido)
pmpanamido)thiazole-5-carboxylate (4 ntg, 11%. 00087
mmol) as a clear glass. HPLC/MS m/z: 458 I [M+H], Rt

(S). 2 90 min. 'H NMR (500 MHz, Acetone-ds) b 11.35 (s.

111), 8 32 (d,.l I 8 llz.. 111), N 23 (s. 111). 7 9N (8 II I). 7 89

(s, IH). 4.28 (q, J=7.1 Hz, 2H). 3.84 (q, J=6.4 Hz. 2H), 2.98

(t. J=6.6 Hz, 2H), 2.67 (s, 3H), 2 52 (s. 3H), 2.46 (s, 3H).

I 33 (t, .I 7.1 Ilz., 3il)
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Example 44: Propyl 2-(3-(3-(methoxycarbonyl)-5-
(5-methyl-1,2, 4-oxadiazol-3-yl)benzamido)propana-

mido)-4-methylthiazole-5-carboxylate

Exmuple 45: Ethyl 4-methyl-2-[3-[[7-(5-methyl-1.2.
4-oxadiazol-3-yl)-I-isoquinolyl]anuno]propanoy-

lanuno] ilua zola-5-carboxylntc

)

[0281J 1ixample 44 I propyl 2-[3-[(3-cyano-5-methoxy-
carbonyl-benzoyl)amino]propanoyl-amino]-4-methyl-thiaz-
ole-5-carboxylate [OJ(61.00 mg. 0 1330 mmol) and 'I'I&A

(0.02 mL, 0.1330 nmiol) In [bmim]OAc (0.13 mL) were
heated a& 80' and hydroxylaminc hydrochloride (18.49
m, 0.2(i61 nunol) was added. The solution was stirred for
30 min. The solution was cooled dovvn to rt and warer was
added (15 mL) Residue was extmscted with D('M (3x20
mL). The orgmiic layers werc combuuxk washed with brute
(30 mL), duad over M SOS and concen&raicd under reduced
pressure ro atford pmpyl 2-[3-[[3-(N-hydmxycarbanuiu-
idoyl)-5-methoxycarbonyl-benzoylJaminoJpropanoy-
lamino]-4-methyl-thiazole-5-carboxylate (63.5 mg. 97%,
0.1292 nunol). HPLC/MS m/z: 492.15. [M+H], Rt (P)
I 35 nilll.

[0282] Exmuplc 44.2.. Acetic acid (0.004 mL. 0.0712
nmiol), propyl 2-[3-[[3-(N-hydroxycarbamumdoyl)-5-
methoxycarbonyl-benzoyl[aminoJpropanoylaminoJ-4-
methyl-thiazole-5-carboxylate (35 00 mg, 0 0712 mmolj
and EDC.HCI (14.33 mg, 00748 nunol) were dissolved
MeCN (0.43 mL) and THE (0.43 mL) in n 0.5-2 mL
microwave vial under nitrogen aunosphcrc. Thc solution
was stirred ovcruigh& ni rt. DIPEA (0 03 mL. 0.1709 nmiol)
was add&xi, and the mixture was heated under micrownvc Ibr
30 inin at 150 0" ('olvents were removed under vacuuni
'I'he residue was dissolved in ! ItOAc (30 ml.), v ashed v ith
water (30 mL), saturated aqueous bicarbonate (30 mL),
brine (30 mL) before drying over nm nesium sulfate and
conccn&I'dtllig &llldcr rcdUccil press&&le. Purilicd by Icvcrsc
phase colunm cluomatography (elucni. 25-100'%s McOH in
water (0.1% formic acid as bull'cr ui both)) to alliir&1 propyl
2-(3-(3-(merhoxycarbonyl)-5-(5-niethy1-1,2.4-oxadiazol-3-
yljbenzamido)propanamido)-4-methylthiazole-5-carboxy-
late as a colorless solid. HPLC/MS nffz: 516.15, [M+H]'. Rt
(S): 3.09 min. 'H NMR (500 MHz. DMSO-d,) 6 12.56 (s,
I H), 9.11 (i, J=5.5 Hz, Ikl), 8.70 (i, J=i.7 Hz. IH), 8.63 (I,
J=l.7 Hz. IH). 8 60 (t, J=1.7 Hz, IH). 4.1S (I, J=6.S Hz. 2H),
3.93 (s, 3H), 3.62 (q, J=6.4 Hz, 2kl), 2.79 (I, J=6.8 Hz, 2H),
2 71 (s. 311). 2 53 (s. 311). I 71-1 63 (rn. 211), 0.94 (t, .I 7 4
I lz. 311)

[0283] Extuuplc 45.1.. Nitrogmi gas was bubbled tluough
a mixture ol 7-bromoisoquinolui-I-ol (O.SOO g. 2 23 num&1)
and zinc cyanide (0.341 8, 2 90 mmol) in DMII (12 4 ml,)
for 15 min Palladium tetrakis(triphenylphosphine) (0 155 8„
0 13 mnml) was added and the mixture heated at 100" ('n
a sealed vial for 16 h. The reaction mixture was diluted with
brine (100 mL) and extracted with ethyl acetate (100 mL).
Thc organic layer was washed with bnuc (2x50 mL).
AqUcUUs Iaycis contaillilig sonic precipitated prodUci w cic
re-extracted with dichlnromethane (2x50 ml.). Combined
organic layers were dried over anhydrous sodium sulfate,
filtered, preabsorbed onto silica and purified by column
cluomato raphy (eluent: MeOH/DCM=O to 10% gradient)
to afford 0.314 g (83"is) of I-hydroxyisoquinoline-7-carbo-
niiulc HPLC/MS nt/z. 171.05 [M+H], Rt (R). 0.84 nun. 'H
NMR (500 MHz. DMSO-d&j 8 11.64 (s, IH), 8.S3-8.47 (m.
111), 8 03 (dd, .I 8 3. I 8 I lz. 111), 7 N4 (d. J 8 3! Iz, 111),

7 3N (d, .I 7 I I lz. II I), 6 65 (d. J 7 2 I lz, 111)

[0284] Example 45.2d I-Hydroxyisoquinoline-7-carboni-
tnlc (0.21S g, 1.26 mmol) and hydroxylmnine hydrochlondc
(0.176 g, 2.S2 mmol) in I-butyl-3-mcihylunidazohum
acetate (I 3 ml,) were heated at 80'('or 30 min. Water(50
ml.) was added and the resulting precipitate filtered. washed
with v ster (50 ml,) and dried ro afford 0 235 g (92%) of
Nk I -dihydroxyisoquinoline-7-carboxamidine. HPLC/MS
m/z 204.07 [M+H[, Rt (R); 0.36 min
[11285J 1ixample 45 3C N(1-I)ihydroxyisoquinoline-7-car-
boxamidine (0 235 o, I 16 mmol) and acetic anhydride (0.13
mL 1.39 mmol) in acetonitrile (4.6 mL) were heated at 180"
C. for 10 min by microwave irradiation. Water (25 mLJ vvas

added. and the resulting precipitate filtered. ~a~had with
water (25 mL), &hcihyl c&hcr (2x10 mL) and duad to alliird
0.180 g (68%) ol'-(S-methyl-1.2,4-oxadiazol-3-yl)isoqui-
nolin-I-nl IIVI,('/MS miz: 22808 [M+I IJ, Rt (8) 1.07
nun
[0286] Example 45,4x 7-(5-methyl-1.2.4-oxadiazo1-3-yl)
Isoquiuolin-I-ol (50 mg. 0.22 mmol) In phosphorus oxy-
chlondc (2 mL) was ice&ed at 100'. I'or I h. The mixture
was concentrated to atford 0.054 g (100%) of 3-(I-chloro-
7-isoquinolyl)-5-methyl-1,2.4-oxadiazole I IPI.( /MS m/z.

246/248 CI split [M+H], Rt (R). 1.32 min
[11287J I ixample 45 5 3-(I -Chlom-7-isoquinolyl)-5-
methyl-1,2,4-oxadiazole (70 mg. 0.28 mmol) and 3-aniino-
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propanenitrile (0.42 mL, 5.69 mmol) in NMP (1.10 mL) was
heated at 160' for I h. Ethyl acctatc (30 mL) was addcxl,
the resultmg prccipinitc }i}tered, aml thc liltrate concen-
trated I'he residue was purified by reverse phase column
chromato raphy (eluent: methanol/water. 0 1% formic acid
modiher=20 to 100%v gradient) to afford 0.020 (25%) iif
3-[[7-(5-methyl-l,2,4-oxadiazol-g-yl)-i-isoquinoly}1amino1
propanenitrile. HPLC/MS m/z 280.12 [M+H] . Rt (R): 0 79
Ililli.

[0288] Exmuplc 45.6. 3-[[7-(5-Methyl-},2.4-oxadiazo}-3-
yl)-I-isoquuiolyl]amuio]-propanciuinlc (19 mg, 0.068
mrna}) in concentrated aquenus I ICI (2 inl ) and acetic acid
(4 ml,) v as heated at 80' for I 5 h 'I'he mixture was
concentrated to afi'ord 0.020 g (100%v) of 3-[[7-(5-methyl-
1.2,4-oxadiazol-3-yl)-l-isoquinolyl]amino]-propanoic acid.
HPLC/MS nt/z: 299.11 [M+H], Ri (R): 0.93 nun.
[0289] Exmuplc 45.7c 3-(Ethyhmuiomethylcnc umno)-N,
N-dnucthyl-propan-I-amine hydrochlondc (26 mg. 0 14
mrna}) was added to a solution of 3-[[7-(5-methyl-l.2.4-
oxadiazol-3-yl)-I-isoquinoly}Jaminn[pmpanoic acid (20
mg, 0.06N mmol), ethyl 2-anuno-4-methyl-thiazole-5-car-
boxylate (15 mg. 0.082 mmol) and HOBt (18 mg. 0.014
nunol) in DMF (0.68 mL) under nitrogen. The mixture was
heated at 60' for 17 h. Thc soluuon was coolml, uilcctcd
directly on to the milumu and punlicxi by rcversc phase
column chromatography (eluent met}tenn}/water, 0 1% for-
mic acid modifier 10 to 10}I'll gradient) to a}ford 0 012 8
(3Y%) as an of}'-white solid. I IPI,('/MY m/z 467 15

[M+H]', Rt (P). 1.34 min. 'H NMR (500 MHz, DMSO-d,)
8 12.56 (s, IH), 8.87 (s, IH), 8.15 (dd. J=8.5. 1.6 Hz, I H),
8.02 (t. J=5.5 Hz, IH), 7.96 (d. J=S.7 Hz, IH). 7.85 (d. J=8 5

Hz. IH). 6.97 (d, J=5.9 Hz. I H), 4.23 (q, 1=7.1 Hz, 2H), 3.81

(q I 6.5 I lz 211) 2 N9 (t,.i 6 8 I is, 211). 2.70 (s, 311). 2 53

(s, 311). I 27 (t..i 7 I I lz., 3! I)

[0290] The following examples ivere prepared nnalo-
goiislvv

Example 46 Methyl 4-methyl-2-[3-[[7-(5-methyl-l.
2,4-oxadiazo}-3-yl)-l-isoquuiolyl]amino]propanoy-

hunuio]thiazolc-5-carboxylate

jt I

[0291] 3 m (6%) colorlesc, amorphous solid [fonnate
salt]. HPLC/MS m/z. 4S3 13 [M+H], Rt (P). 1.29 mui 'H
NMR (500 MHz, McOD-da) b 8.87 (s, IH). 8.33-8.15 (m,
2H), 7.91 (d. J=6.1 Hz, IH), 7 85 (d, J=8.4 Hz, IH). 7.05 (d,
.I 6.1 I is.. 111). 3 96 (t, J 6 6 I lz. 211). 3.84 (s. 311). 2 9N (t,
.I 6.6 I lz. 211), 2.69 (s, 31}). 2.57 (8 311)

Example 47: N-(5-tert-butyl-4-methyl-thiazol-2-yl)-
3-[[G-(s-methyl-1,2.4-oxadiazo}-3-yl)quioazolui-4-

yl]mnino]propanmnidc formatc

i +/

[0292] Exiuuplc 47.1.. 4-Hydroxyquinazolinc-6-carboni-
tnlc (500 mg, 2.92 nunol) and triethyluminc (0 41 mL, 2.92
mrna}) were heated at NO'. in [bmimJOgc (2 9 ml )
I lydrnxylamine hydrochloride (406 mg, 5.84 mniol) was
added, after which snme tiiaming was observed. 'I'he reac-
tion mixture was continued to stir at 80" C for 30 min. The
reaction mixture was cooled dov n to rt and water was added
(50 mL). Thc prccipitatc was Iiltcrcd ofi; washixl with water
(50 mL) and dried under reduced prcssure to give to yield
536 mg (')0%) of N,4-dihydroxyquinazoline-6-carbnxami-
dine. I IVI/O/MY ni/z 205.1 [M+I IJ, I&t (U) 0.46 min
[l}293J Example 47.2 A suspension of N,4-dihydroxyqui-
nazoline-6-carboxamidine (480 mg. 2.35 nunol) and acetic
anhydnde (0.27 mL, 2.82 nunol) in anhydrous /SCN (4.70
mL) under an argon atmosphere was heated under micro-
wave irradiation at 180'. for 10 min. The rmiction mixture
was cooled to rt and cold water was raided (SO mL). Thc
precipitate was filtered off. washed with water (50 ml,) and
diethyl ether (10 ml,). and dried under reduced pressure to
yield 293 mg (55%) of 6-(5-methyl-1.2.4-oxadiazo1-3-yl)
quinazolin-4-ol. HPLC/MS nt/z. 229.0727 [M+H], Rt (U):
1.93 llllll.

[0294] Exiuuplc 47.3n /t nuxturc ol'-(5-mcthy}-1,2,4-
oxudiazol-3-yl)quinazolin-4-ol (271 m, 1.19 nunol) and
phosphorus oxychlomdc (5.0 mL, 53.6 mmol) under an
argon atmosphere was heated at 100" ('or 4 h. 'I'he snlution
was cooled tn rt and volatiles ivere removed under reduced
pressure. The cnide brov n solid was used in the next
reaction without further purification. HPLC/MS m/z: 243.1
[M+H] . Rt (T). 1.25 mui.
[0295] Exiuuplc 47 4.: 3-(4-chloroquuiazolin-6-yl)-5-
mcthy}-1,2,4-oxathazolc (150 mg, 0 61 mmol) and sodium
3-aminopropanoate (270 mg, 2.43 mmol) were niixed in
anhydrous NMP (2.0 ml,) under argon and stirred at rt for I

h. The reaction mixture v as punfied by reverse fiash cluo-
matogaphy (10-100% MeOH in water) to yield 52 m
(29%) of 3-[[6-(5-methyl-I.2,4-oxadiazo}-3-yl)quinazolin-
4-yl]amino]propanoic acid as a colorless solid. HPLC,'IvlS
nt/z 300.1098 [M+H] . Rt (U): 1.41 min.
[0296] Exiuuplc 47.5n 3-[[6-(5-mcihy}-1,2,4-oxrxliazo}-3-
yl)quinazolin-4-y}JaminoJpropanoic acid (25 nig, 0.084
mrna}), I-(3-dimethylaminopmpyl)-3-ethylcarbodiimide



US 2025/0084074 A1

37
Mar. 13, 2025

Example 48z tert-Butyl 4-methyl-2-((l s,3s)-3-((6-
(5-utetllyl-f,2,4-owadlazo1-3-YI)quulazolu1-4-yl)

amino)cyclobutanc-I-carboxmnido)tlnazolc-5-car-
boxylate

0

0

H

N
H

hydrochloride (32 mg, 0 167 nunol), I-hydroxybenzotriaz-
ole hydrate (256 mg. 0.167 nunol), and DIPEA (0.04 mL,
0.251 nmiol) were mixed ui mdiydrous DMF (0.17 mL)
under an argon atmosphere at rt and stirred for I h 5-tert-
butyl-4-methyl-thtazol-2-ylamine (28 nig, 0 I ti7 mmol) was
added and the reaction was at 60" C. for I h. The mixture
was cooled to rt. diluted with EtOAc (30 ml ), washed with
saturated NaHCO, (2x20 mL) and saturated NaCI (20 mL),
dncd over Btt)tydrous MHSOB and concmitratcd under
rcxfuced prcssure. Thc crude matcnul was punlied by
reverses tlash chromatography (10-1()0% MeOII in water
[0 1% I'AJ). Yield 24 mg (64%) otT-white solid I Ipl f:/MS
m/z; 452.1861 [M+H]', Rt (U); 2.70 min. 'H NMR (600
MHz, DMSO-d,) 8 11.86 (s, IH), 8.93 (d, 1=1.9 Hz, IH),
8.87 (t, J=5.3 Hz, I H). 8.53 (s. IH), 8.29 (dd. J=8.7. 1.8 Hz,
I H), 8.15 (s. IH), 7 81 (d. J=8.7 Hz, Ikl), 3.82 (q. J=6.4 Hz,
2H), 2.81 (t, J=6 7 Hz, 2H). 2.70 (s, 3H), 2.28 (s. 3H). 1.34
(s, 911)

MeOH in ~ster [0.1% FA]) to yield 54 mg (42%v) of
(Is,3s)-3-((6-(5-methyl-1,2.4-oxadiazo1-3-yl)quinazolui-4-
yl)mnino)-cyclobutanc-I-carboxylic acid as a colorless
powder IIVI,('./MS m,'z 326 1247 [M+I IJ . Rt (X) 1.63
nun

[0299] Example 48BZ (I s,3s)-3-((6-(5-methyl-1,2.4-oxa-
illiIZol-3-Vl)qliiltaZollll-4-Vl)BIlillio)CJ'ClobutB11C-I-CBrbox-
yhc acnl (20 mg. 0.062 mmol) and BTFFH (39 mg. 0.123
mmol) werc mixed in anhydrous DCM (0.50 mL) in B

nucrowave vial at rt under an argon atmosphere DIPIiA
(0 05 nil, 0.277 mmol) was added and the reaction mixture
v as stirred for 20 min, tert-butyl 2-amino-4-methyl-thiaz-
ole-5-carboxylate [0](26 mg, 0.123 mmol) was added and
thc reaction mixture w as hca ted at 80'. under microwave
irradtation for I h. xyolatilcs werc rmnovcd under rcducixl

prcssure uml thc crude reaction mixture un s directly punticd
by reverse tiash chromatngraphy (IO-4ty% MeOI I in water
[0 1% FA]j. Iiractions cnntaining pmduct were filtered
through a I g SCX-2 cartridge. The compound was released
v ith 2 M NH, in MeOH, and solvent was removed under
reduced prcssure to yield 27 mg (83%) of tert-butyl
4-methyl-2-((la,3s)-3-((6-(5-methyl-1.2,4-oxadiazol-3-yl)
quinazolin-4-yl)amino)cyclobutane-I-curboxtunnlo)tluaz-
ole-5-carboxylate as an otT-white solid I IPIX /MS m/z
522 1921 [M+I I]+. Rt (X): 2 81 min 'l l NMR (6()0 MI Iz,
DMSO-ds) o 12.43 (s. IH), 9.06 (d, J=1.8 Hz, IH), 8.95 (d.
J=6.9 Hz. IH), 8.53 (s. IH), 8 30 (dd, J=8.7. 1.8 Hz, IH).
7.81 (d, J=8.7 Hz, IH). 4.81-4.73 (m. IH), 3.17-3.10 (m.
I H), 2 71 (s, 3H), 2.64-2.58 (m. 2H), 2.51 (s. 3H), 2.49-242
(m, 2H). 1.51 (s. 9H).

Example 49 tert-Butyl 4-ntethyl-2-((I s.3s)-N-
methyl-3-((6-(5-methyl-1.2.4-oxadiazol-l-yl)qui-
nazolin-4-yl)amino)cyclobutane-I-carboxamido)

tluazole-5-carboxyhate fonnate

i +/

[0297] Exmnplc 48.1 . 6-(5-methyl-1,2.4-oxadiazol-3-yl)
quinazolin-4-ol (250 mg. I 10 mniol), ci ~ -methyl 3-aniino-
cyclobutanecarboxylate hydmchloride (200 ing, I 21 mmolj
and DIPEA (0.57 mL, 3.29 mmol) vvere dissolved in anhy-
drous DMF (ll mL) at rt under an argon atmosphere.
PyBOP (798 mg. 1.53 mmol) was added, und thc reaction
mixture was surrcd for 5 h. The rcacuon nuxtnrc vas mixed
with water (30 mL) and cxtractixl with EtOAc (3xlO mL).
'I'he combined organic layer was ivashed with saturated
NaCI (3x10 ml ). dried over anhydmus MgSOw tiltered and
concentrated under reduced pressure. The cnide mntenal
was purihed by flash cliromatography (40-100% EtOAc in
cyclohcxmw) to yield 142 mg (38%) of methyl (I s3s)-3-
((6-(5-methyl-l,2,4-oxadiazo1-3-yl)qumazolui-4-yl) unino)
cyclobutane-I-carboxylate as an olltwlutc solxL HPLC/MS
m,'z 340.1410 [M+I IJ', Rt (X): 1.87 min.
[0298J I ixample 48.2 Methyl (I s,3s)-3-((ti-(5-methyl-l,
2.4-oxadiazol-3-yl)quinazohn-4-yl)amino)cyclobutane-l-
carboxylate (135 mg, 0.40 mmol). THF (1.6 mL). MeOH
(0.8 mL) and water (1.6 mL) werc nnxcd at mnbicnt
tcmpcraturc LiOH monohydratc (33 mg, 0.80 nmiol) was
added. and thc reaction nnxturc was surrcd for I h. Thc
reaction mixture was concentrated under reduced pressure
and purified by reverse flash chromatography (5-50%

ri

N ~N

H

i g/

terr-Butyl 4-methyl-2-((1 s.ls)-3-((6-(5-methyl-1,2.4-oxadi-
azo)-3-yl)quinazolin-4-yl)amino)cyclobutane-I-carbox-
amido)thiazole-5-carboxylate (20 mg, 0.038 nunol) was
dissolved in anhydrous DMF (0.38 mL) under an argon
atmosphcrc mtd cooled ui mi wc bath. Sodium hydndc 60%
dispersion in nuncral oil (1.6 mg. 0.040 mmol) was addixl
and the mixturewas stirredat 0'( for 30 min lodoinethane
(2 6 ul „0 042 mmol) ives added 'I he reaction mixture was
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allowed to warm to rt and was continued to stir for 5 h The
reaction mixture wus puniicd by reverse flash cluonuitog-
raphy (40-80% McOH in water [0.1% FA]) io ytelil 13 mg
(63%) of tert-butyl 4-methy}-2-((la,3s)-N-methy}-3-((6-(5-
methy}-1,2. 4-oxadiazol-3-yl)quinazolin-4-yl)aminn)cy-
clobutane-I-carboxamido)thiazole-5-carboxylate fonnate as
a colorless powder. HPLC/MS m/z: 536.2084 [M+H], Rt
(X): 2.8ti min.

I ixample 50 N-(5-tert-butyl-4-tnethyl-thiaml-2-yl)-
3-[(7-cyano-I-isoquinolyl)amino]propennmide

[M+H] . Rt (U): 2.58 min. 'H NMR(/i00 MHz. DMSO-d,)
6 11.82 (s, IH). 8.82 (s. IH), 8.05 (d, J=5.7 Hz, IH). 7.89
(dd. J=8.5. 1.5 Hz, IH), 7.87-7.84 (m, 2H), fii.98 (d. J=S.8
I lz, 111), 3.N0-3.75 (m. 211). 2 78 (t, .I 6 8 I lz, 211), 2 29 (s,
311), 1.35 (s, i)I I).

Iixample 51: 3-[(7-cyano-I-isoquinolyl)aminoJ-N-
[4-methyl-5-[I-(trifluoro-methyl)cyclopropyl]thi-

azol-2-yl]propenamide

ii ii 5.yak
it ii

[03(IOJ I ixample 50 I Isoquinoline-7-carbonitrile (I 00 g,
6 49 mmol) was suspended in anhydrous chlomforni (20
mL) under an argon atmosphere and cooled in nn ice bath.
3-Chloroperoxybenzoic acid (1.74 g, 7.78 mmol) was added.
Thc rcactloll llllxiilri: was allowixl to wami ui ri and surrcd
ovcrmghi. The ofltwhitc precipitate was filtered ofl; washed
with chlorofiinn and dried under reduced pressure to yield
I 10 g (100%) of 2-oxidoisoquinolin-2-iuin-7-carbonitnle
as an otf-ivhite poivder I IVI/O/MS m/z 171 0559 [M+I IJ,
Rt (IJ): I.ll min.

[0301] Exmnplc 50.2.. 2-oxnloisoquuiolin-2-ium-7-carbo-
nunlc (300 m, 1.76 nunol), beta-aluninc tert-butyl cater
hydrochlnnde (400 nig, 2 2037 mrna}). and l)IPIIA (I 46
ml., 8 37 mmol) were mixed in anhydrous 'I

I lli (7 05 nil,)
PyBroP (1.07, 2.29 mmol) was added to the suspension
and the mixture was stirred at 60" ('. overnight. The reaction
mixture was concmitrated under rex}aced prcssure mid pun-
Iicd by tlash chromntography (10-60/o EIOAc in cyclo-
hexane) io yield 271 mg (S2%) of icn-butyl 3-[(7-cyano-I-
isnquinolyl)aminoJpropanoate as an of}-white solid. I IPI/O/
MS miz: 298 2 [M+I IJ+, Itt (P) I 15 min

[03021 Example 503z To a solution of tert-butyl 3-[(7-
cyano-I-isoquuiolyl)amuio]-propanoaic (271 mg, 0 911
nmiol) m DCM (I 82 mL) under an argon atmosphere was
added 'I liA (0.70 m1„9 11 mniol) 'I he resulting solution
was stirred at rt overnight. t/olatiles were removed under
reduced pressure and the cmde wus purified by reverse flash
cluomatography (5-40% MeOH in water [0.1% FA]) to yield
119 mg (54%) of 3-[(7-cyano-I-isoquinolyl)amino]pro-
panoic acid as mi ofltwhite so}xi HPLC/MS m/z. 242 I

[M+H] . Ri (Q). 0.39 min.

[03(13J Example 50 4: Preparation as described for
Example 47.5 using 3-[(7-cyano-I-isoquinolyl)amino]pro-
panoic acid (60 mg, 0 249 nunol) and 5-tert-butyl-4-methyl-
tluazol-2-ylanunc (85 mg. 0497 nunc}). Purilication by
Icvcrsc flash chromutography lit}lowed by SCX-2 Iiltmiion
to afl'ord N-(5-tert-butyl-4-methyl-tluazol-2-yl)-3-[(7-
cyano-I -isoquinolyl)aminoJpropanamide (57 mg, 5N%) as
an of}tv hite. crystalline solid. I}PI,('/MS m/z 3')4.16'J8

[0304] Example 51.1s 2-Amino-4-methylthiazole (97 m .

0.850 mmol) and sodium I-(tnfluoromethyl)cyclopropanc-
sulhnate (500 mg, 2 55 mmnl) were mixed in diethyl car-

bonate/v:ster (3:2. 8.50 mL) and cooled in an ice bath.
tert-Butylhydmpcroxnlc (70'/o soluuon in water. 0.84 mL.
4 25 mmol) v'as added and the mixture ives continued to stir

at 0" C for 5 min before heating at 90" C. for 3 h. The
reaction nuxturc was cooled io rt and mixed with sauiraicd
NaHCOs (30 mL) and extracted with EtOAc (3x20 mL).
Thc combined orgaiuc phase wus washcxf with saturaiixl

Nai ICOs (20 ml,) and saturated Naf'I (2x20 ml.). dried oi er
anhydrous MNSOs and concentrated under reduced pressure.
Thc crude reaction nnxturc was directly purilicd by rcvcrsc
tlash chrmnatogmnphy (1080% MeOI I m water [0 1% I A])
Fractions containing product stere filtered tluough a I

SCX-2 cartndgc. Thc compound was released with 7 M Nkl,
in MeOI I, and solvent was remin ed under reduced pressure
to yield 65 mg (34%) of 4-methyl-S-[I-(influoromcihyl)
cyclopropy}Jthiazol-2-amine as an amorphous. yellow solid

HPLC/MS nt/z: 223.0518 [M+H], Rt (U) 1.65 min.

[0305] Example 51,2s Preparation as described for 0 usia
3-[(7-cymio-I-isoquinolyl)amuio]propanoic acxl (20 mg.
0.083 nunc}) and 4-methyl-5-[I-(trithioromcihyl)cyclopro-
pyl]thiazol-2-anune (20 mg, 0.091 mmol). Punficauon by
reverse flash chmmatography folloived by Sf'X-2 filtration
to afliird 3-[(7-cyano-I-isoquinolyl)aminoJ-N-[4-methyl-5-
[I-(trifhioromethyl)cyclopropyl]tluazol-2-yl]propanamide
(11.3 mg. 30%) as an ofltwhite solid. HPLC/MS lli/z:
446 1252 [M+H], Rt (U): 2.56 min. 'H NMR (600 Mklz.
DMSO-dv) 6 12.18 (s. IH). 8.82 (s. I H). 8.04 (d. J=S.7 klz.
IH), 7.91-7.84 (m, 3H). 6.98 (d, J=5 7 Hz, IH). 3.81-3.76
(m, 211), 2 N2 (t, .I 6 8 I lz. 211). 2.26 (s, 311), I 47-1 44 (m,
211), 1.}N-I.}5 (m, 211)
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Example 52: 3-[[7-(5-methyl-l.2.4-oxadiazol-3-yi)-
I-isoquinolyl]anuno]-N-[4-methyl-5-[I-(tnfluorom-

ethyl)cyclopropyl]tluazol-2-yl]propcnumidc

N N

i, +/

[03(16J Preparation as described for 0 using 3-[[7-(5-
methyl-1,2.)-oxadiazo1-3-yl)-l-isoquinolylJaminoJpro-
panoic acid [Example 45.6](25 m . 0.083 mmol) and
4-methyl-5-[I-(trifluoromethyl)cyclopropyl]tluazol-2-
anunc [Exmnplc 51.1](20 mg, 0.091 nunol). Punlication by
Icvcrsc flash chromutography liillowed by SCX-2 Iiltmtion
to aflbrd 3-[[7-(5-methyl-l.2,4-oxadiazo1-3-yl)-l-isoqui-
nolylJaminoJ-N-[4-methyl-5-[I-(tritjuoroinethyljcvclopro-
pylJthiazol-2-ylJpropanamide (13 3 mg,. 31%) as an otf-
white solid. HPLC/MS m/z: 503.1474 [M+H]'. Rt (U) 2 70
min. 'H NMR (600 MHz, DMSO-d„) 6 12.19 (s. IH). 8.87
(s, IH), 8.14 (dd. 1=8 5, 1.5 Hz, I H). 8.00 (t, 1=5.5 Hz. I H),
7.97 (d. 1=5.7 Hz, IH), 7.85 (d. 1=8.5 klz, I H), 6.97 (d, 1=5 7

Hz. IH), 3.79 (q, 1=6.5 Hz, 2H). 2.84 (i, 1=6.8 Hz, 2H), 2.70
(s, 311), 2 25 (s. 311), I 47-1 43 (m, 211), I 18-1 15 (ni, 211)

I ixample 53 N-(5-tert-butyl-4-tnethyl-thiazol-2-yl)-
3-[(7-cyano-5-fluoro-I-isoquinolyl)aniiixijpmpena-

ml tie

3~.„3
II 0

[0307] Example 53.1z A mixture of N-Boc-hydroxyjam-
ine (9.0 g, 67.6 nmiol) and tumethylaceuc;ufliydridc (15 I

mL, 74.4 nmiol) in auhydmus McCN (135 mL) unrler an
argon atmosphcrc was stirred at relhix ovcrnighr Vela/iles
were removed under reduced pressure and the reniaining
colourless oil was niixed with EtOAc (100 ml.), washed
with saturated NaHCOs (3x50 mL). dried over anhydrous
MSSOs and concentrated under reduced pressure to give
(tert-butoxycarbouylamino) 2,2-duncthylpropanoate as a
colorless, tunorphous solid ui quaniitaiivc yield (14.7 g,
100%) which was used in thc next step v ithout further
purification IIVI/O/MS m/z: 240.1208 [M+NaJ, Rt (Ij)
2 64 min

[0308] Example 53,2z Trifluommethanesulfoiuc acid (5.9
mL, 65.8 nunol) was added to a solution of (/crt-butoxycar-
bouylanuno)-2,2-dimethylpropmioatc (14.3 g, 65.8 numil)
in diethyl ether (132 iul.) at rt under an argon atinosphere
and stirred for 3 h 'I'he white. crystalline precipitate was
filtered oil tvashed with diethyl ether and dried under
reduced pressure to yield 7.0 g (40%) of 2,2-dimethylpro-
panoyloxy-anunonium trifluoromethanesulfonate. 'H NMR
(500 MHz. DMSO-d,) b 10.68 (s. 3H), I 22 ( ~ . 9H).
[0309] Example 53,3z 3-Cyano-5-fluorobenzoic acid
(1.00 g. 6.06 nuuol) and 4-methyl-morpholuic (2.00 mL.
18.17 mmol) werc mixed in anhydrous THF (12.0 mL)
under an argon atmosphere mid coolixl ui an icc bath.
Isobutyl chlorofonuate (0 86 ml., 6 66 mmol) was added
and the reaction mixture ives continued to stir at 0" C. for 20
llllll. Tllell. 2,2-tllllletllv'lpl nip'Illtiyltixv'Illlllliilllulll tflfluo-
romethanesulfonate (1.94 g. 7.27 nunol) it as added and the
reaction mixture was allowed to warm to rt and was con-
tunicd to stir ovcmight. Thc precipitate was Iiltcrcd ofl'and
washed with EtOAc. Thc Iiltratc was coucmitcatcd under
reduced pressure and puritied by flash chroniatography
(0-40% EK)Ac in cyclohexane) to yield I 17 g (73%) of
[(3-cyano-5-fluoro-benzoyl)amino] 2,2-dimethylpropanoate
as a colourless oil. HPLC/MS m/z: 287 0810 [M+Naj, Rt
(U): 2.55 min.
[0310] Example 53.4z [(3-cyano-5-fluoro-benzoyl)
amino]2.2-dimethylpropanoate (1.00 g, 3 784 mmol).
[CPsRhCIs]c(58 mg, 0.095 mmol) and cucsium;mctatc (219
mg, 1.135 nunol) werc mixed ui McOH (9.5 mL) at rt under
an iugon atmosphere. Vinyl acctatc (1.05 mL, 11.353 numil)
was added. and the reaction mixture was heated at 45" ( fiir
18 h I'he precipitate was filtered ofj; washed with water and
MeOH. and dried under reduced pressure to yield 428 m
(60%) of 5-fluoro-I-tixo-2H-isoquinoline-7-carbonitrile as
an ofltwlutc powder. HPLC/MS nt/z 189.1 [M+H], Rt (T).
0.97 nun.
[0311] Example 53.5z A mixture of 5-fluoro-I-hydroxy-
isoquiuolinc-7-i:arboiuuilc (207 mg. 1.10 mmol) and phos-
phorus oxycilondc (4.6 mL, 49.7 nunol) under an argon
atnxisphere v'as heated at 110" C for 4 h. 'I he reaction
nuxture v;as cooled to rt and volatiles were removed under
reduced pressure to atford the crude I-chloro-5-tjuom-
isoquinoline-7-carbonitrile as an ofl'-white solid in quanti-
tative yield. which was used in the next reaction without
further punlication. HPLC/MS m/z: 207 0 [M+H], Rt (U).
1.19 nun.
[0312] Exiuuplc 53.6.. I-Chloro-5-fluoro-woquuiolinc-7-
carbonitrile (227 mg, I 10 mmol) and sodium 3-aininopm-
panoate (488 mg, 4.40 mmol) were mixed in anhydmus
NMP (3.7 mL) iuider an argon atmosphere and stirred at 60"

C. overni ht. The reaction mixture was purihed by reverse
flash cjtromatography (5-30% MeOH in ii ater [0.1% FA]) to
yield 107 mg (38%) of 3-[(7-i:yano-5-fluoro-I-isoquinolyl)-
anuno]propanoic acid as an ofltwlutc solid. HPLC/MS ngz.
2600840 [M+I I], Rt (Ij) I 33 min

[IO13J Example 53 7 Preparation as described fiir
I:xaniple 47.5 using 3-[(7-cyano-5-fluoro-I -isoquinolyl)
aminojpropanoic acid (50 mg, 0 193 mmol) and 5-tert-butyl-
4-methyl-thiazol-2-ylamine (39 mg. 0.231 nmiol). Purifica-
tion by rcversc flash cluomatogruphy Ibllowcd by SCX-2
Iiltration to alford N-(5-tert-butyl-4-methyl-tluazol-2-yl)-3-
[(7-cyano-5-fluoro-I-isoquinolyl)amino]propananudc (61
mg, 77% ) as an off-white. crystalline solid. I IPI C/MS m/z
412 1602 [M+I I]'. lit (O): 2 93 min 'l l NMIt (5(jtj Ml jr,
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DMSO-d,) 8 11.84 (s. IH). 8.70 (d. 1=1.2 Hz. IH), 8 15 (d,
.I 5.8 I lz., 111), 8 02 (t..l 5.4 I lz. 111). 7.93 (dd, .I H) I, I 3

Hz, IH), 7.00 (dd, J=5.8, 0 9 Hz, IH). 3.81-3.75 (m, 2H),
2.78 (t. J=ts.g Hz, 2H), 2.29 (s, 3H), 1.35 (s. 9H).

I:xample 54 Propyl 4-ntethyl-2-(3-((7-(5-methyl-l,
2,4-oxadiazol-3-yl)isoquinofin-l-yI)amino)proparas-

mido) this zola-5-carboxylate

[0316] The follotvin examples were prepared by an
analogous procedure.

Example 55; N-(3-cyanothiazol-2-yl)-3-((7-(5-
methyl-1,2.4-oxadtazo1-3-yl)tsoquutolut-l-yl)anuno)

propenamulc

[0314[ I lxample 54 I 'I'o sodium 3-antinopropanoate
(213.42 mg. 1.9214 mmol) v as added NMP (1.60 mL) The
t tal was heated to 100' mtd stirred for 30 mut bcfi&rc
3-(l-cltioro-7-isoquinolyl)-5-methyl-I,2.4-oxadiazole [Ex-
ample 45](118.00 mg, 0.4803 nunol) was addcxI under a

nitmgen atmosphere Stirred at 100" C. overnight Reaction
mtxturc cooled and water (3 mL) added. Purilicd by rcvcrsc
phase column chrontatography (eluent: 20-70% MeOI I in
water (+0.1% formic acid modifier in both) to afibrd 3-[[7-
(5-methyl-1.2,4-oxadmzo1-3-yl)-l-isoquinolyljaminojpro-
panoic acid (123 mg, 86%, 0.4123 mmol) as a colorless
powder. HPLC/MS nt/z: 299.1, [M+H], Rt (P): 0.98 mut.

[0315] Example 54.2. To a mixture of 3-[[7-(5-methyl-l,
2.4-oxadiazol-3-yl)-i-tsoquinolyl]tmuno]propanotc uctd
(30.00 mg. 0.100(i nunol), ED(2HCI (38.56 mg. 0.2011
nmtol), HOBt (27.18 mg, 0.2011 mmol) and propyl
2-atnino-4-methyl-thtazole-5-carboxylate [lixample 63 I]
(30.21 mg, 0 1509 nunol) was added under mtrogcn atmo-
sphere DMI'0 40 ml ) 1'he resulting solution v as stirred at
70" C, overnight LCMS showed total conversion. Purified
by reveu;e plmse column chrotnatograpby (eluent I O-I(g)%
MeOH in water (+0.1% formic acid)) I'ollowed by ion
cxchmtge SCX-II column cluumatography, washing with
McOH before cluuug wtth 2M NH, in MeOH to afiitrd
propyl 4-methyl-2-(3-((7-(5-methyl-1,2.4-oxadtazol-3-yl)
isoquinofin-I -yl)actino)propanamido)thiazole-5-carboxy-
late (32 mg, 66%, 00666 tntnol) as a colorless solid.
HPLC/MS nt/z: 481.2. [M+H]', Rt (Q): 2.65 min. 'H NMR
(600 MHz, DMSO-d,) 8 12.56 (s. IH). 8.88 (d. J=1.5 Hz,
IH), 8.15 (dd, J=8 5, 1.5 kiz. IH), 8.02 (t, J=S.4 Hz, IH),
7.97 (d. J=5.7 Hz, IH), 7.86 (d. J=8.5 klz, I H), 6.98 (d, J=S 7

Hz. IH), 4.16 (t, J=6.5 klz, 2H), 3.82 (q, J=6.4 Hz, 2H), 2.90
(t..l 6 8 I lz, 21 I), 2 70 (s, 311), 2 54 (s. 311), I 68 (sext, .I 7 I

I lz. 21 I), 095 (t, .I 7 4 I lz. 311).

[IO17[ 38 mg (54%) colorless solid I IPI,('/MS nt!z: 406
11, [M+H]'. Rt (U); 2.11 min. 'H NMR (600 MHz. DMSO-
d,) 6 13.00 (s. IH), 8.87 (s, Hq). 8.35 (s. IH), 8.15 (dd.
J=8.5. 1.5 Hz, IH), 8.05 (t, 1=5.5 Hz. IH). 7.95 (d. 1=5.7 Hz.
IH), 7 85 (d. J=8.5 Hz. IH). 6.97 (d, J=5.7 Hz, iki), 3.83 (q.
J=6.3 Hz, 2H). 2.94 (t. J=6.7 Hz. 2H), 2.70 (s. 3ki).

Example 56. 3-((7-(5-methyl-1,2,4-oxadiazo1-3-yl)
tsoquutolin-I-yl)annno)-N-(I-methyl-5-(tulluorom-

ethyl)-1 I I-pyrazol-3-yl)propenantide

t

F

„JL

[0318] 14 mg (47;v) colorless solid. HPLC/MS m/z: 446.
16. [M+H], Rt (U); 2 39 min. 'H NMR (600 MHz. DMSO-
d,) 8 10.77 (s. IH), 8.88 (s, IH), 8.14 (dd, J=8.5. 1.5 klz.
IH), 70)8 (d, 1=5.7 Hz, IH), 7.96 (I, J=6.5 Hz, IH), 7.85 (d.
J=8.5 Hz, IH), 7.00 (s, IH). 6.96 (d, J=5 7 klz, IH). 3.85 (s.
311). 3 77 (q..t 6 8 I lz. 211). 2.75 (t..l 7 0 I lz, 21 I), 2 70 (s,
311)
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Example 57: 3-((7-(5-methyl-l.2,4-oxadiazol-3-yi)
isoquinolin-I -yl)amino)-N-(I-niethyl-5-pentyl-I

H-pyrazol-3-yl)propanamide

„JL

mmol) as a yelloiv oil v.hich was used in the next step
without further punlicauon. HPLC/MS nt/z: 168.i 5.

[M+H] . Rt (T). 0.95 mui.
[0322] Example 57 4a An analogous procedure to
Example 54.2 using I-methyl-5-pentyl-pyrazol-3-amine and
3-[[7-(5-methyl-f.2 4-oxadiazol-3-yl)-I-tsoquinofyf]
anuno]-propanoic acid all'ordcd 3-((7-(5-methyl-1.2,4-oxa-
dnizol-3-yl)isoquinolin-I-yl)anuno)-N-(I-methyl-5-pcn-
tyl-I II-pyrarol-3-yl)propanamide (10 2 mg, 34%, 00228
mmolj as a colorless solid I IPI C/MS m/zr 44N 25, [M+I IJ,
Rt (U): 2.62 min. 'H NMR (600 MHz. DMSO-d,) 6 10.29
(s, IH). 8.88 (s. IH), 8.14 (dd, J=8.5, 1.6 Hz. IH), 7.98 (d.
J=5.7 Hz. IH). 7.93 (t. 1=3.4 Hz, IH), 7.84 (d. 1=8.5 Hz.
I H), 6.9S (d, J=S.7 Hz, I H). 6.30 (s, IH), 3.74 (td, J=7.i, S.2
Hz. 2H), 3.59 (s, 3H), 2.69 (d, J=8.1 Hz, 5H), 2 54 (t, J=7.6
I lz, 211), 1.55 (quint, .I 7 3 I lz, 211), I 37-1 26 (m, 411),
0 91-0.83 (m, 311).

Example 5N: N-(S-(tert-butyl)-4-methylthiazol-2-
yl)-3-((7-(5-methyl-211-tetrazol-2-yl)isoquinnlin-I-

yl)amino)propenamide

[0319] Example 57 14 To a solution of diisopropylarnine
(0 33 ml . 2.3603 mmol) in I'I II: (I 9 inl ) was added I 6 M
ni)uLi (1.48 mL, 2.3603 mmol) at —78 O'. The solution
was stirred fnr 15 min at 0 C Then, the solution was
rechilled at -78" C, and a solution of I-methyl-3-nitro-I
H-pyrazole (250.00 mg, 1.967 mmol) in THF (1.9 mL) was
added. After stirring at this tempemsture for I h, a solution of
iodine (599 07 mg. 2.3(&03 nunol) ui TklF (0.8 mL) was
added and the reaction mixture was allowed tn warn& to rt
and stirred for 2 h. Thc reaction was quenched with sat urutcd
solution of NaigsOs (10 ml.) and Nl Is('I (25 ml,) Residue
was extracted with EtOAc (2x15 mL). Organic Layer was
combined, dried over magnesium sulfate and concentrated
under vacuum. Purification by silica gel colunm cltromatog-
raphy (elucnt: 0-40% EIOAc in cyclohcxanc) to ailiird
3-iodo-I-methyl-3-nitro-pymszole (240 m . 48%. 0.9486
nmiol) as a light brown solid. ' NMR (600 MHz, Chlo-
rnfiirm-d) &5 7.09 (s. 111), 4 Oti (s. 311).

[0320] Exmnplc 57.2. To a nuxturc ol S-iodo-I-mcthyl-
3-nitro-pyrazole (240 00 mg, 0 94N6 minol), cnpper(I)
iodide (10.84 mg. 0.0569 mmol), bis(triphcnylphosphinc)-
palladium(II) chloride (39.95 nig, 0 0569 mmnl) and I-pen-
tyne (0.14 mL, 1.4229 nmiol) was added a degassed solution
of l)MI'1.50 ml )/'11IA (3.00 ml,) 'I'he resulting solution
was heated under micmwave irradiation for 30 min at 90" C
9/olatiles were removed under reduced pressure. PuriTication
by silica gel colunm chromatography (eluent: 0-8% EtOAc
in cyclohexane) afforded I-methyl-3-nitro-5-pent-I-ynyl-
pyrazolc (120 mg. 6S%, 0.6211 mmol) as a brown oil.
HPLC/MS nt/z: 194.09, [M+H], Rt (P): 1.43 nun.

[0321J lixample 57 3 'Io a solution of I-methyl-3-nitro-
5-pent-I-ynyl-pyraimle (60 00 mg. 0.3106 mnxil) in IitOI I

(1.55 mL) «as added 10% Pd/C (33.05 mg. 0.0311 nmtol).
The flask v as placed under H, atmosphere and the solution
was surred at rt for 7.5 h. Pd/C was tiltercd tluough a pad of
celite a&xi washcxI with McOH (S mL). Pumlication by ion
cxchmige SCX-II column cluomatography, washing with
MeOI I before eluting with 2M Nile in MeOII to give
I-methyl-5-pentyl-pyrazol-3-an&inc (41 m8„7')%, 0.2451

8

[IO23J Example 58 I 7-Aminoisoquinoline (720.85 mg„
5 nimol) was dissolved in a mixture of 5001, aquenus
hydroffuroboric acid (1.25 mL. 19.929 nunol) and EtOH
(1.50 mL). The reaction mixture was cooled to 0" C. and
tert-butyl nitrite (135 mL, 10 nunol) was added dropwise.
Stirred for I h at rt, diethyl cthcr (10 mL) was added to

prccipi tate the diazonium compound that was Iiltcrcxl oil'and
washed with diethyl ether (3x5 ml ) and dried to afford
isoquinoline-7-diazonium tetrafiuoroborate (I 02 o, 84%,
4.1857 nunol) as a dark red po«der. 'H NMR (500 MHz.
DMSO-d,) &5 9.77 (d, 1=0.9 Hz, I H), 9.75 (d, J=2 I Hz. IH).
8.97 (d, 1=5.7 Hz. I H), 8.65 (dd, J=9 0, 2.1 Hz, IH), 8.50 (d.
J=9.1 Hz, IH). 8.22-8.17 (m. IH).
[0324] Example 58,24 To a solution of acetamidine hydro-
chlondc (155.64 mg. 1.6463 nunol) and potnssium carbon-
ate (1.14 g. 8.2315 nunol) in DMSO (8.00 mL) was add&xi

isoquinoline-7-diazonium tctralluoroboratc (400.00 mg.
I 6463 mnxil) in portions. After stirring for I 5 h at rt,
potassium iodide (409 ')3 m, 2/4694 nimol) and iodine
(501.41 mg, 1.9756 nunol) were added. Stirred at rt for 1.5
h before a solution of brine and sodium thiosulfate were
added to the mixture. Thc product wns cxtractcd widi
EIOAc Thc organic layer was dncd over MNSOs and
concentrated ui vacuo. Purification by silica gcl colunui
chromatography (eluent: 30-60% EtOAc in cyclohexane)
afforded 7-(5-methyltetrazol-2-yl)isoquinoline (62 mg„
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18;o, 0.2935 nunol) as a yellow powder. HPLC/MS m/z
212 I, [M+I IJ', Rt ( I') 0 96 min

[0325] Example 58 3z 7-(5-methyltetrazol-2-yl)isoquino-
line (12000 mg, 0 5681 n&mol) was dissolved in ('ll('I,
(1.54 mL) and cooled in an ice bath. 3-Chion&peroxybenzoic
acid (0.15 g, 0.6818 mmol) was added. Thc reacuon was
stirred at rt for 2 h. K&CO& (0.31 g. 2.2725 mmol) was added,
stirred for 0.5 h bcibrc Iiltering. The Iiltratc was concen-
trated in vacuo Residue dissolved in CI ICI&. washed a
saturatcxl solut&on oi'NaHCO&, dried over MSSO4 and c&u&-

centrated in vacuo to give 7-(5-n&ethyltetrazol-2-yl)-2-
oxido-isoquinolin-2-ium (122 mg. 95%. 0.53(/9 nmtol) as a
yellow po&vder I IPI,('/MS m/z: 228 I, [M+I Ij, Rt (P): I 04
min.

[0326J I ixample 58 4 7-(5-methyltetrazol-2-yl)-2-oxido-
isoquinolin-2-ium (120.00 mg. 0.5281 mmolj and beta-
almunc &crt-butyl cater hydrochlorslc (124.72 mg, 0.6866
nunol) were dissolved in dry DCM (2.80 mL). DIPEA (0.43
mL, 2.4822 nmiol) was added li&llowed by PyBroP (369.30
mg, 07922 mmol) and the flask stirred at rt overnight I

equivalent of PyBrop, aminc mid DIPEA v cre added, thc
mixture &vas stirred at 30" C. for 20 h. 'I'he solvent was
removed in vacuo. Punfication by silica gel colunm cluo-
mato raphy (eluent 5-40% I itOAc in cyclohexane)
afl'orded tert-butyl 3-[[7-(5-&nethyltetrazoj-2-yi)-I-isoqu&-
nolyl]tunino]propanoatc (95 mg. 51%. 0.2681 mmol) as an
orange powder. HPLC/MS nVz: 355.2. [M+H]'. Rt (T): I 13

Ili&li.

[03271 Example 58 5z tert-Butyl 3-[[7-(5-&uethyjteirazol-

2-yl)-I-isoquinolyl]amino]-propanoate (85.00 m, 0.2398
nunol) and potassium hydmxide (134.57 mg. 2.3984 mmol)
were dissolved in THF (1.20 mLJ. Few drops of water and
McOH werc added Thc react&on was stirr/xl at SO'. R&r 2

h. Further potass&um hydroxide (134.57 mg. 2.3984 mmol)
and more water werc added, surred at 50'. for 3 h. Puriiicd
by rcvcrsc phase column cluumatography (cluent: 20-80%
McOH/H&O+0.1% formic acid) to afli&rd 3-[[7-(5-mcthyl-
tctrazol-2-yl)-I-isoquinolyl]amuio]-propanom acid (60 mg,
84%, 0.2011 mmol) as a colorless powder I IPI C/MS ngz
299 I, [M+I IJ', Rt (Pj: 0.&98 min.

[0328J I ixample 58 6: 3-[[7-(5-n&ethyltetrazol-2-yl)-I-
isoquinolyl]amino]propanoic acsl (60.00 mg, 0.2011
mmol), El)C (116 84 mg, 0.6034 mmol), I IOI3t (92 41 mg,
0.6034 nunol) and 5-tert-butyl-4-methyl-thiazol-2-ylamine
(102 75 mg, 0 6034 mniol) were dissolved in dry I )M I '2 01

mL). DIPEA (17(u05 uL, 1.0057 mmol) was added and the
reaction m&xturc was stirr&xl at 50" C. for 21 h. Pui&flod by
reverse phase colunui chromatography (eluent; 30-100%
McOH/H,O+0.1% formic acid) I'ollowcd by ion exchange
SCX-H colunui cluomatography, waslung w&th McOH
before eluting with 2M NI I& in MeOII 'I'rituration v ith
MeOI I atforded N-(5-(tert-butyl)-4-methylthiazol-2-yl)-3-
((7-(5-methyl-2H-tetrazol-2-yl)isoquinolin-I-yl)amino)pro-
panamide (8 mg. 9%, 0.0172 mmol) as a colorless powder.
HPLC/MS m/z. 451.2, [M+H], Ri (Q). 2.69 nun. 'H NMR
(600 MHz, DMSO-ds) b 11.84 (s, IH), 8.96 (d, 1=2 I Hz,
IH), 8.28 (dd, 1=8.8, 2.1 klz. IH), 8.06-7.90 (m. 3H), 7.02
(d..i 581iz, I II), 3 81-3 74 (m. 211), 280 (t,.l 681lz. 211),
2 62 (s, 311). 2 28 (s, 311). I 35 (s, 911).

Example 59: N-(3-((5-(tert-butyl)-4-methylthiazol-
2-yl )tunuio 1-3-oxopropyl)-3-(5-methyl-2H-tctrazol-

2-yl)benzamidc

i Y,

[0329] Extuuplc 59.1.. Ethyl 3-urn&no bcnzoatc (0.81 mL.
5 mmol) was d&ssolvcd ui a mixture oi'water (1.00 mL) and
50% aqueous hydroflurobonc acid (1.90 mL. 30.293 nunol).
Sodium nitrite (68').&/0 mg,. 10 mmol), dissolved in water
(I 00 n&l ), was added dropwise. I'he reaction was stirmd at
0" C for 30 min. The reaction was filtered and the solid was
v ashed with Et,O and dried to aflord 3-(ethoxycarbonyl)-
bcnzcncdiazoruum tctrafluoroborutc (1.19 g, 90!w 4.489
mmol). 'H NMR (600 MHz. DMSO-d&) o 9 26 (I, 1=1.9 klz.
I H), 8.88 (ddd, 1=8.3, 2.1, I.l Hz. I H), 8.70 (dt, 1=8.0, 14
I Iz, I I I), 8 12 (t..i 8 I I iz.. II I), 4 42 (q, 1 7 I I lz, 21 I), 1.37
(t..i 7.1 Ilz, 311)

[(1330J I ixample 59 2 I'o a solution of acetamidine hydm-
chloride (0.42 8, 4 47 mmol) and potassium carbonate (3.09
8, 22.35 mmol) in I)MSO (21.72 mi,) was added 3-(ethoxy-
carbonyl)benzenediazonium tetrafhiomborate (1.18 g. 4.47
mmol) ui portions. After stirring for 1.5 h at rt, potassium
led&dc (I I 13.04 l&lg, 6.705 I li&I&101) slid led&lie (I 361.4./ lllg.
5364 nuuol) werc added. Stirred at rt I'or I 5 h bali&rea
solution of brine and sodium thiosulfate were added to the
nuxture 11&e product was ex&rated with I itOAc, the organic
layer was dried over MSSOs. and concentrated in vacuo
Puriiication by silica gel colunui cluomatogmphy (eluent:
0-30% EtOAc in cyclohexane) to give ethyl 3-(5-methyltet-
razol-2-yljbenzoatc (250 mg. 24%, I 0765 nmiolj as an
orungc powder. HPLC/MS m/z: 233.1, [M+H]', Rt (P). I 46
nil&1.

[(1331J lixample 59 3. Iithyl 3-(5-methyltetrazol-2-yl)
benzoate (240 00 mg, 1.0334 mmol) was dissolved in Till/
(5.17 mL). LiOH (247.50 mg. 10.334 nunol) was added. and
the nuxture was stirred at 50'. for I h. Water (I mL) and
methanol (I mL) was added, stirred for 2 h at 50 0" C.
Coohx! to rt, d&lutcd with E&OAc und water aud thc pkl was
adt usted to pH —2-3. Thc product was cxtractcd with E&OAc.
dried over MgSOs and concentrated in vacuo to give 3-(5-
methyltetrazoi-2-yi)benzoic acid (222 mg, 105%, I 0872
mmol) as a yellow powder. HPLC/MS m/z: 205 I, [M+H] .

Rt (P): 1.23 111111.

[0332] Example 594c 3-[[3-(5-methyltetmzol-2-yl)ben-
zoyl]tmiino]pmpanoic;mid (185.00 mg, 06721 nunol).
EDC (260.28 mg, 1.3442 nunol), HOB& (205.85 mg, 1.3442
mmol) and 5-tert-butyl-4-methyl-tluazol-2-ykunuic (11444
mg, 0.6721 mmol) were dissolved in dry l)MI/ (3 36 ml )
l)IPEA (235 30 ul,, 1.3442 mmolj was added and the
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reaction mixture was stirred at 50" C. for 2 h. The mixture
was cooled to rt aud diluted with a mixture Of water and
E&OAc. Thc product was extracted with EtOAc. washed
with &cater, dried over MgSOd and concentmmed in vacuo
Purified by reverse phase column chromatourapby (eluent
30-100% MCOH/H/O+0.1% foist&re acid) to aaoi'd N-(3-((5-
(tert-butyl)-4-methylth&azol-2-yl)amino)-3-oxopropyl)-3-
(5-methyl-2H-tetrazol-2-yl)benzamide (60 mg. 20%, 0.136/I
nmiol) as a colorless powder. HPLC/MS m/z: 428 2,
[M+H] . Rt (Q). 2.98 mui. 'H NMR (500 MHz, DMSO-ddj
6 11 N6 (s. 111). 8.92 (t, .I 5 6 llz., 111), 8 52 (t, .I I ') llz.,
I I I), 8 21 (ddd, J 8 I, 2.2. I 0 I lz, 111), 8 03 (ddd..l 7 8,
1.6, 1.0 Hz. IH). 7.75 (t. 1=8.0 Hz, IH). 3.58 (q. J=G.7 Hz,
2H), 2.69 (t, J=6.9 Hz, 2H), 2.61 (s, 3H), 2.29 (s. 3H). 1.35
(s, 9H).

Example 60: (S)-N-(I-((5-(tert-butyl)-4-methyithi-
azol-2-yl)amino)-6-(methylaminoj-I-oxohexan-3-

yl)-3-(5-methyl-2H-&ctrazol-2-yl)benz;unulc

H H

[0333J Example 60 I Ethyl 3-aniino benzoate (0 Nl ml „

5 mmol) v as dissolved in a mixture of water (I 00 nil ) and
50% agueous hydt'olluroboric acid (1.90 iuL, 30.293 iniuol).
Sodiumnitrite (689.90 mg. 10 mmol). dissolved in water
(1.00 mL), was added dropwise. The reaction wus stitruI at
O'. I'or 30 nun. Thc rcacuon was Iiltercd und thc solid was
0 a shed with EtsO. The solid was translcrrcd into a Ilask and
dried in vacuo for 30 min to give 3-ethoxycarbonylbenzene-
diaulnium; tetratluoroboron (I I 8, 83%, 4.167 mnx/I) as a
pale pink powder. HPLC/MS nt/z: 177.07. [M+H]', Ri (T)
031 min.

[0334] Exmuplc 60.2. To a soluuon Of ucctunudine hydro-
chloride (039 g, 4 167 minol) and potassium carbonate
(2 NN g. 20.835 mmol) in DMSO (20.25 ml.) was added
3-ethoxycarbonylbenzenediazoniuin; tetrafluoroboron (I 10

g. 4.167 nunol) in portions. AI'ter stirrin ~ for 1.5 h ai rt
potassium iodide (1.04 g, 6 2505 nunol) and iodine (I 27 g,
5.0004 nmiol) werc added, stirred at rt lor I.S h. A solution
of bnnc mid so&bum tluosulfate were added to the mixuirc.
'I'he product ives extrated with! ItOAc, the oruanic layer was
dried over MNSOd, and cnncentmsted in vacuo Puritication
by silica gel column chroniatography (eluent: 5-30% I &tOAc

in cyclohexane) to afford ethyl 3-(5-methyltetrazol-2-yl)
benzoate (582 mg. 60%, 2.506 nunol) as yellow powder.
HPLC/MS n//z: 233.10, [M+H], Rt (T). 1.36 min.

[0335J I lxample 60 3. ! Ithyl 3-(5-methyltetrazol-2-yl)
benzoate (3(N) 00 mg, I 2918 nimol) was dissolved in 'I Ill/

(6.46 mL). LiOH (30938 mg. 12. 918 nunol) was added. and
thc mixture was st&rrcxI at 50'. for I h. I mL of water and
methanol was added to help to &bssolvc L&OH and thc
nuxture was stirred for I h 15 min. Iiie mixture was cooled
to rt, diluted with I ltOAc and ivater and the pl I was adjusted
to pH -2-3. The product was extracted with EtOAc, dried
over M SOd and concentrated in vacuo to give 3-(5-meth-
yltetrazol-2-yl)benzoic acid (260 mg. 99%, 1.2733 mmol) as
a yellow powder. HPLC/MS m/z: 205.07, [M+H], Rt (T).
1.13 Ill&&1.

[0336] Exiuuplc 604d 3-(5-mcthyltc&razol-2-yl)benzoic
acid (264.00 mg, 1.2929 nunol), 2-(7-aza-I H-bcnzotriaz-
olc-l-yl)-1,1,3.3-tctrmucthyluronium hcxalluorophosphaic
(I IATU) (688.25 mg, I 8101 mmol) and terr-butyl (3S)-3-
amino-6-[tert-butoxycarbonyl(methyl)am i no Jhexanoate
(572.78 mg, 1.8101 mmol) were dissolved in dry DMF (6.4(/
mL). N.N-Diisopropylethylamine (0.68 mL, 3 8787 nunol)
v as added. and the reaction mixture was stirred at rt over 3
d. EIOAc and NaHCO, solution werc added. The product
was cxtractcd with E&OAc. washed with water, dned over
MNSOd Purification by silica gel column chronmtography
(eluent 10-50'%tOAc in cyclohexane) to afford tert-butyl
(3S)-6-[tert-butoxycarbonyl(methyl)-amino]-3-[[3-(5-meth-
yltetrazol-2-yl)benzoyljamino]hexanoate (570 mg, 88%.
1.1341 mmol) as a pale yellow powder. HPLC/MS iii/z:
525 28, [M+NB], Rt (T). 1.50 mul.
[0337] Example ti0.5d tert-Butyl (3S)-6-[tert-butoxycar-
bouyl(methyl)ammo]-3-[[3-(5-&ucthyltctmzol-2-yl)benzoyl]
dlilillo]11CXB&10B&C Wits UBCd ill Bllalogoiis p&OCCHUlcs to
Exmnplc 152.6-Example 152.8 to allhrd (S)-N-(I-((5-(&cn-
butyl)-4-methylthiazol-2-yl)amino)-6-(methylamino)-I-
oxohexan-3-yl)-3-(5-methyl-211-tetrazol-2-yl)benzainide
(36 mg. 56%. 0.0722 nunol) as a colorless pov der. HPLC/
MS nt/z: 499.3. [M+Hj, Rt (IJ): 2.66 min. 'H NMR (600
MHz. DMSO-d,) 6 8.66 (d. J=8.5 Hz, IH), 8.51 (t. J=i.9 klz.
IH), 8.25-8.19 (m, IH), 8.05-8.00 (m, IH). 7.76 (t. J=7.9
Hz. I H), 4.48-4.40 (m, IH). 2.70-2.64 (m. 2H), 2.62 (s, 3H).
2 60-2.53 (m, 211), 2 32 (s. 311). 2 30 (s, 311), I 62-1 56 (m,
211). I 56-1 43 (m, 211), I 34 (s, 911) (Note: 2xNI I not
observed).

Eziunple 61. Ethyl 2-(3-(3-(5-methyl-l,2,4-oxadi-
dzol-3-v'l)bc&1/'iln/do)props&la&it&do)-tllidzolc-5-cal-

boxylatc

(.

[0338] To a soluiion of ethyl 2-aminotluazole-5-carboxy-
late (37 11 mg, 0 2155 mmol). 3-[[3-(5-methyl-1,2.4-0xadi-
azol-3-yljbenzoylJaminOJpropanoic acid [I:xample 63 3J
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(50.00 mg, 0.1816 mmol) in DMF (0.91 mL) was added
I IOI3t (4i) 09 mg, 0 3633 inmol) and I INC (56 40 mg,
03633 nunol). The mixture was stirred I'or 18 h at 60 0" C.
Thc reaction mixture was panitionixl bctwcml water (50 mL)
and EtOAc (40 mL) The organic was washed with wmer (40
mL). I N HCI (20 mL), aqueous saturated bwarbonatc (20
ml.). and brine (20 nil,) 'I'he organic layer wus dried over
sodnim sulfate und conccntratcd. The crude punlicxl by
reverse phase chromatography (eluent: 30-1(X)% MeOI I in
water (+0.1%4 formic acid modifier in both)) to afiiird ethyl
2-(3-(3-(5-methyl-1,2.4-oxadiazol-3-yl)benzumido)propmi-
amido)thiazole-5-carboxylate (10 mg, 13%4. 0.0233 mmol)
as a colorless. thdfy powder. HPLC/MS nt/z. 430.1 [M+H],
Rt (Q): 2.75 min 'H NMR (500 Mklz. DMSO-dr) 6 12.66
(s, 111), 8 89 (t..l 5 5 I lz, I! I), 8 47 (t, .I 1.7 I la. 111),

8 17 8 11 (m. 211). 8 07 8 01 (m. 111). 7 66 (t, .I 7 8 I lz, 111),

4.28 (q, 1=7.1 Hz. 2H), 3.62 (q, J=6.5 Hz. 2H), 2.82 (t, J=6 8

Hz, 2H), 2 69 (s, 3H), 1.29 (t, 1=7.1 Hz. 3H).

Example 63: Propyl 4-methyl-2-(3-(3-(5-methyl-l,
2,4-oxadiazol-3-yl)bcnzmuido)propaumnido)thiaz-

olc-5-calboxvlatc

H ti

I ixample 62 Methyl 4-methyl-2-(3-(3-(5-methyl-l.
2,4-oxadiazol-3-yl)benzamido)propanamido)thiaz-

ole-5-carboxylate

[0339] To 3-[[3-(5-methyl-1,2,4-oxudiaml-d-yl)bmlzoyl]
aminoJpropanoic acid [Example 63 3J(99 00 mg, 0.35')7
mmol), methyl 2-amino-4-methyl-thiazole-5-carboxylate
(7349 mg, 0.4267 mmol) and HOBt (97.19 mg, 0.7193
nunol) in DMF (1.80 mL) under nitro en atmosphere was
added 3-(ethyliminomcthylcncmuuio)-N.N-dmicdlylpro-
pail-I-alitlltc h)'dlochlorlilc (137.89 nlg, 0.7193 uultol) Thc
solution w as stirred Ibr 18 h at 60 0'. Thc roue(ion mixture
was partitioned between water (50 ml,) and I itOAc (40 mi,)
'I'he or anic ives retained and the aqueous re-extracted v ith
fresh EtOAc. The organics were combined, washed with
aqueous saturated bicarbonate (30 mL). and brine (30 mL)
and dried over MgSO4. Concentration ui vacuo gave a
yellow crude ( — 150 mg). Tlus was punticd by rcvcrse phuscs
colunul chromutography (clucnt. 30-100%4 McOH ui wutcr
(+0 1% formic acid modifier in both)) to afiord niethyl
4-methyl-2-(3-(3-(5-niethy1-1,2.4-oxadiaml-i-yl)ben-
zamido)propanamido)thiazole-5-carboxylate (40 ntg, 26%,
0.0931 nunol) as a colorless powder. HPLC/MS nt/z: 430 I

[M+H] . Rt (Q). 3.08 mul. 'H NMR (500 MHz, DMSO-ds)
6 12.66 (s, IH), 8.89 (t, J=5.5 Hz, IH). 8.47 (t, 1=1 7 Hz,
I H), 8.17-8.11 (m. 2H), 8 07-8.01 (m, IH), 7.66 (1. J=7.8 Hz,
111), 4.28 (q, .I 7 I I lz. 211), 3 62 (q, .I (I 5 I lz, 211), 2 82 (t,
.I 6.8 I lz. 211), 2.69 (4, 311). 1.29 (t..i 7 I I lz. 311)

[034()J Example 63.1 2-Amino-4-methyl-thiazole-5-car-
boxylic acid (200.00 m, 1.2644 nmiol) and N,N-dimeth-
ylpyridin-4-amine (15.45 mg, 0.1264 mmol) v ere sus-
pcndix! in DMF (3.16 mL). EDC.HCI (290.86 mg, 1.5173
mmol) and propan-I-ol (1.90 mL, 25.288 mmol) werc
successively added and the solution was stirred at 60" (2 filr
I h. Partitioned between iitOAc and water Organics were
washed with aqueous saturated bicarbonate and brine before
drying over MgSO4. Purified by silica gel colunm cluoma-
tography (eluent: 25-60% EtOAc in cyclohexane) to give
propyl 2-amino-4-methyl-thiazolc-5-carboxylate (115 mg.
45%, 0.5743 nuuol) as ml ofilwlutc powder HPLC/MS nv'z.
201 I [M+I IJ, Rt (R) 1.(X) min.
[0341] Exiuuplc 63.2.. To methyl 3-nminopropanoaic
hydrochlondc (546.89 mg. 3.9181 mmol) and 3-(5-mcthyl-
1,2g-oxadiam1-3-yl)benzoic acid (800 00 mg, 3 9181
mmol) in DMI (19.5i) ml ) was added DIPI:A (2 74 inl „
15.672 nunol) followed by HATU (1382 (i9 mg. 5.8772
mmol). Stirred at rt for 20 h. Diluted with EtOAc (200 mL)
and washed with water (250 mL). The aqueous phase was
cxtractcd with lrcsh EtOAc (100 mL). The orgaiucs werc
combmcd mid washed with aqueous saturated bicarbonate
(150 mi.), and brine (2(X) ml,) before drying over M8804
After filtering and concentrating in vacuo methyl 3-[[3-(5-
methyl-1,2,4-oxadiazol-i-yl)benzoylJaminoJpropanoate
(1.12 ', 99%, 3.8715 uunol) was isolated as an ofilwhite
powder HPLC/MS m/z: 312.1 [M+Na], Rt (R) 1.02 min.
[0342] Example 63,3c To methyl 3-[[3-(5-methyl-1,24-
oxadiazol-3-yl)benzoyl]amino]propanoate (1.12 g. 3.8715
mmol) in THF (19.26 mL) was added water (19.26 mL)
followed by litluum hydroxide hydrate (0.65 g, 15.486
mmol). Aficr stimng for I h 20 min the THE removed in
vacuo 'lite solution ives acidified to pl I 3 with I M ('itric
acid snlution and extracted lvith IitOAc (2x100 inl,) 'I he
organics were combined, washed with brine (150 ml ) and
dried over MgSO4. This gave 3-[[3-(5-methyl-1,2,4-oxadi-
aml-3-yl)benzoyl]amino]propanoic acid (917.3 mg, 86%.
33325 nuuol) as a colorless solid. HPLC/MS m/z: 276.1
[M+H] . Rl (R): 0.93 nnn.
[0343] Exiuuplc 63.4.. Propy12-amino-4-methyl-tluazolc-
5-carboxylate (24.00 mg. 0.1198 nunol), I-hydmxybcnzo-
tnazolc (32.39 mg, 0.2397 nmiol), 3-(cthylunulomethylcnc-
amino)-N,N-dimethyl-propan-l-amine. I ICI (37 21 mg„
0 2397 mmol) and 3-[[3-(5-methyl-I,2.4-oxadiazol-3-yl)
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benzoyl]amino]propanoic acid (42.88 mg. 0.1558 mmol)

were dissolved in dry DMF (0.60 ml ) at rt for 60 h. The

reaction mixture vs as diluted with EtO/Sc and washed with

NaHCOs (2x8 mL) and v ater (8 mL). dried over M SOd,

and concentrated under reduced pressure Purified by

reverse phase column chrontatography (elumtt 30-l(X)%

MeOI I,'I I,O+0.1% f&vrntic acid) affiorded propyl 4-methyl-

2-(3-(3-(5-methyl-1,2,4-oxadiazo1-3-yl)bmtzanudo)propan-

anudo)thiazolc-5-carboxylate (30 mg, S5%, 0.0656 nmtol)

as an olltw lute soltd. HPLC/MS m&z. 458.1 [M+H] . Rt (S)

2.93 nun. 'H NMR (500 MHz, DMSO-ds) 6 12.54 (s. IH),

8.86 (t, 1=5.5 Hz, IH), 8.46 (t. 1=1.7 Hz. IH). 8.12 (dt,

;1=7.7, 1.4 Hz. IH). 8.05-8.01 (m, IH), 7.65 (t. J=7.8 Hz,

IH), 4.15 (t, J=6.5 Hz, 2H), 3.60 (q, J=6.6 Hz. 2H). 2.78 (t,

.I 6 8 I lz, 21 I), 2 68 (s, 311), 2 53 (s, 311), I 72-1 62 (m. 211),

0 93 (t I 7.4 I lz, 311)

[0344J 'I he followmg examples were prepared in a similar
manner:

Exmnplc 64. N-(3-((S-butyl-4-mcthylthiazol-2-yl)
amino)-3-oxopropyl)-3-(5-ntethyl-l.2,4-oxadiazo1-3-

yl)benzamide

Example ti5; Ethyl 4-methyl-2-(3-methyl-3-(3-(5-
methyl-1,2 4-oxadiazol-3-yl)bcuzanudo)bucdna-

mido)thiazolc-5-carboxylate

~ ~S

j\

[11346[ Ethyl 3-amino-3-methyl-butanoate hydrochloride
v as used to prepare ethyl 4-methyl-2-(3-methyl-3-(3-(5-
methyl-I,2.4-oxadiazoI-3-yl)benzamido)baton-amide)thiaz-
ole-5-carboxylate (40 mg, 33 "iv, 0.0848 nunol) as a colorless
sohd. HPLC/MS m 'z: 472.17. [M+H], Rt (S): 2.98 min. 'H
NMR (500 MHz, DMSO-ds) 6 12.46 (s, I H), 8.38 (I, J=i.7
I lz, II I), 8.22 (s, 111), N.l I (dt, .I 7 8, I 4 I lz, 111). 7 97 (dt,
.I 7 9, I 411z. 111), 764 (t,.I 78 I lz, III). 4 21 (q,.l 71 I is,
2H). 3.07 (s. 2H). 2.68 (s, 3H). 2.52 (s, 3H). 1.48 (s, 6H).
1.26 (t. 1=7.1 Hz, 3H).

Example 66: Isopropyl 4-methyl-2-(3-(3-(5-methyl-
1.2.4-oxadiazol-3-yl)benzamtdo)ptopanamido)thiaz-

olc-5-carboxvlatc

jt I

[0345] 31 m (27'iv) HPLC/MS m/z: 428.18 [M+H] . Rt
(lt) I 44 min 'I I NMIT (500 Ml lz, l)MSO-d&) &1 11 90 (s,
I H), 8.85 (t. J=5 5 Hz. IH), 8.47 (t, 1=1.7 Hz. IH), 8.12 (dt,
J=7.7. 1.4 Hz. IH), 8.03 (dt, J=7.9, 1.4 Hz. IH), 7 65 (t,
;1=7.8 Hz. HT), 3.57 (q, 1=6.7 Hz, 2H). 2.69 (d. J=9.5 Hz,
5H), 2.63 (t, J=7.4 Hz, 2H). 2.14 (s, 3H), 1.57-1.42 (m. 2H),
I 39-1 24 (m, 211). 0 88 (t, .I 7 1 I is. 311).

[0347] Example 66,1d Prepared tn an analogous proce-
dure to Example 63 using 2-amino-4-methyl-tluazole-5-
carboxyhc acid to alibrd 4-methyl-2-[3-[[3-(S-methyl-1,2.
4-0 Y ddid zo1-3-v'l)bcllzovl] allllllo] propalloylallllllo] tllld zolc-
5-cdrboxyltc acid (84 mg, 62%, 0 2022 nmtol) as a brown
powder I IPI,(:/MS m&z: 416 I [M+I IJ, Itt (Ity I 13 min
[0348] Example 66.2d 4-methyl-2-[3-[[3-(5-methyl-1,2 4-
oxadiazol-3-yl)benzoyl]-am&no]propmtoyl amino] thiazolc-
5-cdrboxyltc actd (40.00 mg, 0.0963 nunol) was dtssolvcd in
dry DCM (1.50 mL). Stirred at rt for 6 h bclbrc thc solvent
was renxvved under reduced pressure lite residue was
dissolved in dry i-PrOI I and stirred at 50" ('vernight 'I he



US 2025/0084074 A1
46

Mar. 13, 2025

reaction mixture was concentrated, and the residue purified
by rcversc phase column cluomato raphy (clucn1. 30-100%
McOH/H10+0.1% formic seal) to alliird isoProPyl
4-methyl-2-(3-(3-(5-1nethyl-t,2.4-oxadiazol-3-yl)benz-
amido)propanamido)thiazole-5-carboxylate (22 mg, 50%,
0.0481 nunol) as a colorless powder. HPLC/MS nt/z: 458 2

[M+H]
&

Rt (S). 2.90 mtn. 'H NMR (500 MHz, DMSO-d,)
6 12.52 (s, HT). 8 86 (t, 1=5.5 Hz, IH), 8.47-8.44 (m, IH),
8.13 (ddd. J=7.7, 1.7, I 2 Hz. IH), 8.02 (ddd. J=7.8, 1.9, I 2

Hz. IH). 7.65 (td, J=7.7, O.S Hz. IH)& 5.0S (hcpu, J=6.3 Hz,
I I I), 3 63-3 57 (m, 211). 2 78 (t, .I 6.8 I lz, 211), 2.6iN (s. 311),
2 53 (1, 311). I 2N (d, .I 6 2 Ilz. 611).

[0349] The following examples vvere prepared analo-
gouslv.

Example 67. 2-Methoxyethyl 4-methyl-2-(3-(3-(S-
methyl-1.2,4-oxadtazol-3-yl)bcnzamido)propmta-

mido) this zola-5-carboxyla1c

[0351] 18 mg (40!8) colorless powder. HPLC/MS nt/z:
472 2 [M+H], Rt (S): 3.06 min. 'H NMR (500 Mklz.
DMSO-d&) 6 12.55 (s, IH), 8.87 (t, J=S.5 Hz, IH). 8.46 (0
.I I 7 I lz, ll I), 8 13 (dt, J 7.7, 1.4 I lz, 111), 8 03 (dt, .I 7 9,
I 4 I Iz, 111), 7 65 (t, .I 7.8 I lz, II I), 4 00 (d, .I 6 4 I lz, 211),
3.66-3.55 (m. ZH), 2.78 (t& 1=6.8 idz, ZH). 2 68 (s. 3H), 2.54
(s, 3H). 2.02-1.91 (m. IH), 0.94 (d. 1=6.7 Hz, 6H).

Example 69: 4-Methoxybutyl 4-methyl-2-(3-(3-(5-
methyl-l.2,4-oxadiazol-3-yl)benzamido)propana-

mido)thiazolc-5-carboxylate

0

&

0

[0350] 23 mg (50%) c&ilolless, atnolpltous solid. HPLC/
MS m/z; 474.1 [M+H], Rt (S): 2.59 min. 'H NMR (500
MHz. DMSO-d,) o 12.55 (s, IH). 8.86 (I& J=S.S Hz. IH),
8.46 (td. J=I.N, 0 5 Hz, IH), 8.i3 (ddd& J=7.7, 1.8. 1.2 Hz,
IH), 8.02 (ddd, J=7.9, 1.9. I 2 Hz. IH). 7.6S (td. J=7.7. 0 6

I lz. 111), 4.34-4 28 (m, 211). 3 63-3 55 (ni, -111), 3 2'1 ( ~ . 311),
2 7&J (t..l 6.8 I lz, 211). 2.6N (s, 311). 2 54 (~, 311)

Example (ig: lsobutyl 4-methyl-2-(3-(3-(5-methyl-l.
2,4-oxadiazol-3-yl)benzamido)propanamido)thiaz-

olc-5-carboxylate

[0352] 30 mg (62%) colorless powder. HPLC/lvlS nv'z.

502 2 [M+H], Rt (S): 2.83 min. 'H NMR (500 Mklz.
l)MSO d&) 6 12 54 (8 111). 8 N6 (t..l 5 51lz, 111), 8 47-8 43
(m, 111), N.15-8 10 (In, 111), R05-8 00 (m, 111), 7.69-7.62
(m, 111), 4 20 (t, .I 64 llz. 211), 3 63 3 56 (ni, 211), 3 35 (t,
J=rx3 Hz. 2H). 3.22 (s, 3H)& 2.78 (t. J=6.8 Hz. 2H), 2.68 (s.
3H). 2.53 (s. 3H), 1.73-1.65 (m, 2H)& 1.62-1.55 (m. ZH).

Extunple 70. Propyl 4-methyl-2-((2-((7-(5-methyl-l,
2,4-oxadtazo1-3-y))tsoqumo)tn-l-yl)amuto)ethyl)

carbamoyl)thiazole-5-carboxylate

0

kk

jt

jt I
[0353] Extunplc 70.1z A solution of 3-(I-clttoro-7-isottui-
nolyl)-5-methyl-1,2,4-ox;uliazolc (60.00 mg, 0.2442 numil)
and ethylenediamine (0 33 ml „4.8848 mmol) in NMP (0.98
ml.) m a 0 5-2 ml, micmwave vial ives heated under
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micro&save irradiation for I h at 160" C. Vole&iles were
removed under reduced prcssure. Rcsiduc was added to a
saturatcxl bicarbonutc soluuou (15 mL) and extracted w&th

lit(IAc (3x10 ml,). Organic layer ives conibined, washed
with brine (15 ml,), dned over magnesium sulfate. and
concentrated in vacuo Purification by Biota e KP-NH sihca
gel colunm cluomatogmsphy (eluent: 0-15% (ErOAc/
MeOH 3/I) in DCM) to afioird No[7-(5-methyl-1,2.4-oxa-
diazo1-3-yl)-l-isoquinolyl]ethane-i,2-dimmne (48.8 mg,
74%, 0.1812 nunol) as a colorless solid. HPLC/MS m/z
27013. [M+I IJ, Rt (P) 0.23 niin
[0354] Example 70.2. To a mixture of Nu[7-(5-methyl-l,
2.4-oxadiazol-3-yl)-1 -isoquinolyl]-ethane-l.2-diamine (50.
75 mg, 0.1884 nunol), 4-methyl-5-propoxycarbonyl-tlnaz-
ole-2-carboxylic acid [Example 74](36.00 mg. 0.1570
mmol), Ii))(LI ICI (60 21 mg. 0 3141 minol) and I-hydroxy-
benzotriazole (42 44 mg. 0 3141 mmol) was added under
nitro en atmosphere DMF (0.79 mL). The solution was
stirred at rt for 3 h. LCMS showed 50% conversion. The
solution v as stirred at rt over the weekend. LCMS showed
complctc convcrsiou. The solution was added to water (20
mL) and cxtractcd with EtOAc (3x10 mL). Orgamc layer
was combined, ivashed with a saturated bicarbonate solution
(15 inl.). v ith brine (15 ml,), dried oi er magnesium sulfate
and concentrated under reduced pressure. Purification by
silica gel column cliromatography (eluent: 20-50% E&OAc
in cyclohexane) followed by reverse phase colunm cluoma-
tography (elumit. 10-100% MeOkl in water (+0.1% finn&c
acid in both)). Punlicauou by &on exchange SCX-II colunui
chromato raphy, washing with MeOI I before eluting v ith
2M NII& in MeOII atforded propyl 4-n&ethyl-2-((2-((7-(5-
methyl-1,2.4-oxadiazol-3-yl)isoquinolin-l-yl)amino)ethyl)
carbamoyl)thiazole-5-carboxylate (29 m . 38%v, 0.0603
nunol) as a colorless solid HPLC/MS n&/z: 481.1(i, [M+H],
Rt (S). 2.61 miu 'H NMR (600 Mklz. DMSO-ds) 8 9.37 (t,
J=5.5 Hz, IH), 8 89-8 87 (m. Ikl), 8.15 (dd, J=8.5, I.S Hz,
111), 8.03 (n .I 5 5 I lz., 111). 7 &)9 (d, .I 5 7 I lz, 111). 7 85 (d,
.I R5 I lr, 111), 7 00-6 96 (ni, ll I), 4 22 (t, .I 6 5 Ilz, 211),

372(q I 561lz 211) 359(q I 57llz 211) 271 268(ni
6H), 1.73-1.65 (m, 2H), 0 94 (t, J=7.4 Hz, 3H).

DIPEA (O.ll mL, 0.6560 nunol) in DMF (0 82 mL) in a
LCMS vial was iuldcd No[7-(5-methyl-1,2,4-oxixliazol-3-
yl)-l-isoquiix&lyl]cthmic-l.2-diamuic [Example 70](97.16
mg, 0 3608 mmol). 'I'he resulting solution was stirred at rt
overnight Purified by reverse phase column chromatogra-
phy (eluent; 20-70% MeOH in v ater (+0.1% formic acid in
both)) follov,ed by ion exchmige SCX-II cohunn cluoma-
tography. washing ivith MeOH before eluting with a mixture
of DCM&NH& 7M in McOH (I/I) to afibrd ethyl I-mcthyl-
3-((2-((7-(5-methyl-1,2,4-oxadiazo1-3-yl)isoquinolin-l-yl)
amino)ethyl)-carbamoyl)-I I I-pyraxole-5-carboxylate (94
mg, 64%, 0.20') I mmol) as a colorless solid I IPI.( /MS m/r.
450 19. [M+H]', Rt (S): 2.12 min. 'H NMR (600 MHz.
DMSO-d,) 6 8.90-8.86 (m. IH). 8.78 (t, J=5.7 Hz, IH). 8.15
(dd. J=8.5. 1.5 Hz, IH), 8.00 (t, 1=5.5 Hz, I H), 7.9(i (d, J=5.7
Hz. IH), 7.85 (d, J=8.5 Hz, IH). 757 (s, IH), 6.99-6.96 (m.
I H), 4 27 (q, J=7.1 Hz. 2H), 4.13 (s. 3H), 3.68 (q, J=6.1 klz.
211), 3 54 (q,.I 6 I Ilz. 211). 2.70 (s, 311), I 28 (t, .I 7 I I is,
311)

Example 72: Propyl l-methyl-3-((2-((7-(5-methyl-l,
2,4-oxadiazol-3-yl)isoquinolin-l-yl)amino)ethyl)

carbamoyl)-I H-pyrazolc-5-carboxylate

0

v ~s
I

Example 71: Ethyl l-methyl-3-((2-((7-(5-methyl-l,
2,4-oxadiazol-3-yl) isoqumo lie-I-yl)amino)erhyl)

carbamoyl)-I H-pyrazolc-5-carboxylutc

0

HV~
H

[0355] To a st&mug sulu&&on rx&ntaimng I-methyl-I
I l-pyrazole-3.5-dicarboxylic acid 5-ethyl ester (65 00 mg,
03280 mmol), IIATU (187.06 nig, 04920 mnxil) and

[0356] Example 72,1a Ethyl I-methyl-3-(4-((7-(5-methyl-
1.2.4-oxadiazol-3-yl) i so quinol in- I -yl)amino) butanoy1)- I

H-pyrazolc-5-carboxylate (65.00 mg. 0.1446 nunol) was
dissolved at rt ui THF (0.75 mL) mid water (0.75 mL) and
hydroxylithium hydrate (24.27 mg, 0.5785 nunol) was
added 'Ilie resulting solmion ives heated at 70" C for 4 h
'I'he solutimi was cooled down to rt and volatiles were
removed under reduced pressure. Water (2 mL) v.as added.
and the solution was then acidiiied by adding few drops of
HC137% until a pH around I was rcuchcd. Solul crashed out
ui thc solunon, filtcrcd ofi: washed with water (5 mL) and
dncd under thc lugh iacuum to afibrd 2-methyl-S-[2-[[7-
(S-methyl-1,2,4-oxadiazo1-3-yl)-1-&soquinolylJaminoJ-eth-
ylcarbamoylJpyrazole-3-carboxylic acid (45 mg, 74%,
0.1068 nunol) as a colorless solid. HPLC/MS n&/z: 422.15.
[M+H] Rt (P) I 11 1111&1

[0357] Example 72,2c 2-Methyl-5-[2-[[7-(5-u&ethyl-I.2.
4-oxadiazol-3-yl)-I-isoquuiolyl]amino]cthylcarbamoyl]
pyrazolc-3-carboxyhc acid (20.00 m, 0.0475 mmol) and
DMAP (I . 16 mg, 0.0095 nunol) werc d&ssolvcd in dry DCM
(016 ml ) at rt I M IX'('006 ml. 0.0570 mniol) and
pmpan-I-ol (004 ml., 0.4746 mmol) were successively
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added and the reaction mixture was stirred at rt overnight.
I)( M v as removed under reduced pressure and the residue
purified by reverse phase column chromatography (eluent
20-70% McOH in water (+0.1% liirnuc acid ui both) fol-
lowed by punfication by ion exchange SCX-II column
chromatography, waslung with IvicOH bciiirc elufmg with
2M Nile in MeOI I to afford (10 mg„45%, 0.0216 mmol)
propyl l-methyl-3-((2-((7-(5-methyl-1,2.4-oxadiazol-3-yl)
isoqninolin-I -yl)amino)ethyl)carbmnoyl)-I I I-pyrazole-5-
carboxylate as a colorless solid. HPLC/MS nt/z. 464.20,
[M+I I] . Rt (U) 2 29 niin 'I I NMR (600 Ml lz, DMSO ds)
8 8.91-8.87 (m, IH). 8.79 (t. 1=5.7 Hz, IH). 8.15 (dd. J=8 5,
I 5 I is.. III), 8.01 (t..i 5.6 I la. 111), 7.96 (d..i 5 711z, 111),

7.85 (d, 1=8.5 Hz. I H), 737 (s, I H), ti.99-ti. 94 (m. I H). 4.18
(t. J=6.6 Hz, 2H), 4.13 (s, 3ki), 3.69 (q, 1=6.1 Hz, 2H). 3.54
(q. 1=6.1 Hz. 2H). 2.70 (s. 3H), 1.68 (sext. J=7.1 Hz. 2H),
0.93 (t. J=7.4 Hz, 3H)

Example 74; Propyl 4-methyl-2-(methyl(2-((7-(5-
ntethy1-1,2,4-oxadiazo1-3-yl)tsoquinolin-l-yl)amino)

ethyl)carbamoyl)thiazole-5-carboxylate

0

Example 73: I -Methyl-3-(3-((7-(5-methyl-l,2.4-
oxadiazol-3-yl)isoquuiohn-I-yl)anuno)propana-
mido)-N-propyl-I H-pyrazolc-5-carbox nmde

in.

LH

) I

[0358[ A solution of 2-methyl-5-[2-[[7-(5-methyl-l.2.4-
oxadiazol-3-yl)-I-isoquinolyl]amino]-ethylcarbamoyl]pyra-
zole-3-carboxylic acid formate [Example 72.1](30.00 rng,
0.0642 mmol), HOBt (19 (i4 mg, 0.1284 mmoi) and pro-
pylanunc (0.03 mL, 0.3209 nunol) in DMF (0.64 mL) was
stirred at rt for 16 h. 2 cq of EDC.HCI, 2 eq oi'OBt and
5 cq of propylaminc werc addixl and thc resulting solution
was stirred at 40" C for 4 h ( ooled down to rt and purified
by reverse phase colunin chminatography (eluent: 20-80%
MeOH in water (+0.1% formic acid) followed by ion
exchange SCX-II column chromatography, washin with
McOH bcforc cluun with 2 M NHs ui MeOH to ailiird
I-methyl-3-(3-((7-(5-methyl-l,2,4-oxadiazo1-3-yl)isoquino-
lui-I-yl)mnino)propanmnido)-N-propyl-I H-pyrazolc-5-car-
boxamide (10 4 mg, 35%, 0 0225 minol) as a colorless solid.
I IPI (7MS m/z 463 22, [M+I I]+. IU (U) 2.11 min 'll NMR
(600 MHz, DMSO-d,) 6 10.57 (s. IH). 8.90-8.87 (m. IH),
8.52 (t. J=5 7 Hz. IH), 8.15 (dd, J=8.5, 1.(i Hz, IH). 7.99 (d,
J=5.7 Hz. IH), 7 94 (I, J=S 4 Hz, IH), 7.85 (d. J=8.5 Hz,
IH), 7.16 (s, IH), 6.97 (d, J=5.7 Hz, IH). 3.95 (s, 3H), 3.78
(td, J=7.1. 50 Hz, 2H), 3 15 (dt, J=7.3, 6.0 Hz, 2H), 2.74 (t,
.I 7.1 I is., 211), 2 71 (s. 311). 1.51 (sext..i 7 3 I lz, 211). 0 87
(t..i 7.4 I is, 311)

[IO59[ Example 74 I c A solution of 3-(I-chloro-7-isoqui-
nolyl)-5-methyl-1,2,4-ox;uliazolc [Example 45](50.00 mg.
0.2035 nunol) and N-(2-aminocthyl)-N-methyl carbtunic
acid tert-butylester (0.73 mi „4.0707 mmol) in NMP (0.81
ml.) m a 0 5-2 ml, micmwave vial ives heated under
nucrowave irradiation for I h at 160 0" C. Residue was
added to water (20 mL) and extracted with EtOAc (3x15
mL). Organic layer was combined, washed with brine (20
mL), dried over magnesium sullatc and concmitratixl in
vacuo Purified by rcvcrsc phase column chromatography
(clucnt 20-70% MeOH m water (+0.1% formic seal ill
both)) to aifiird tert-butyl N-methyl-N-[2-[[7-(5-methyl-1.2,
4-oxadiazol-3-yl)-I-isoquinolyl]amino]ethyl]carbamate (60
mg, 77%, 0.1565 nunol) as a light-yellow oil HPLC/MS
m/z 384.20. [M+H], Rt (P): 1.25 min

[0360] Exiunplc 74.2.. tert-Butyl N-methyl-N-[2-[[7-(5-
methyl-1,2,4-oxathazol-q-yl)-l-isoquuiolyl] anuno]ethyl]
carbamate (55.00 m, 0.1434 mmol) was dissolved in
dioxane (0 48 ml,), 4 M I I('I in dioxane (0 72 ml, 2 8688
mmol) was added dropvvise, while stirring at rt. The mixture
v as stirred 5.5 h at rt. Purification by ion exchange SCX-H
colunui cluomatography, washin with MeOH before elut-
uig with 2M NH, m MeOH aifordixl N-methyl-No[7-(5-
methyl-1,2,4-oxathazol-q-yl)-l-isoquuiolyl] cthmic-1,2-di-
amine (30 mg, 79%, 0 1059 mmol) as a colorless powder
I IPI,C/MS m/z: 284 15. [M+I I]+. I&t (Py 0 31 min

[0361] Example 74.3a 2-Bromo-4-methyl-thiazole-5-car-
boxylic acid (530.00 m, 2.38(i7 nmiol) and N,N-dimeth-
ylpyridui-4-anunc (29.16 mg. 02387 mmol) werc sus-
pcndix! ui D)rIF (11.93 mL). EDC.HCI (549 05 mg. 2.8641
mmol) and propan-I-ol (3.59 mL, 47.735 mmol) werc
successively added and the solution was stirred at 60" (2 fiir
I h lite solution ives then cooled down to rt, added to water
(75 mL), extmcted with EtOAc (3x50 mL). Organic layers
v ere combined, washed vvith water (70 mL), a saturated
bicarbonate solution (70 mL). a I M HCI soluuon (70 mL).
bone (70 mL), dncd over magnesium sull'atc and conccn-
tratcd under reduced prcssure. Pun(ication by silica gel
colunm

chromatography

(eluent: 0-40% (cyclohexane/
I:tOAc 9/I) in cyclohexane) to affiird propyl 2-bruin---
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methyl-thiazole-5-carboxylate (410 m . 65%. 1.5522 mmol)
as a colorless sohd. HPLC/MS m/z: 265.97, [M+H], Rl (P)
I ..I5 uiiii.

[0362] Exmnplc 74.4 . A solution of isopropylnuigncsnim
chloride lithium chloride coniplex (I 53 ml . 1.9933
mmol) v as added to a solution ofpropyl 2-bromo-4-methyl-
thiazole-5-carboxylate (405 00 mg. I 5333 nunol) m dry
THF (10.00 mL) at -78" C. The resulting solution was
stirred for 10 min at -78" C. and then 4-formyl morpholine
(0.39 mL, 3.8332 nunol) was added. After I S min of stirring
the soluhon was quenched with a saturated NHSCI solution
(20 mi,) and extracted with litOAc (2x15 ml,) Organic
layers were combined. dried over nmgnesium sulfate and
concentrated under reduced pressure. Purification by sihcn
gel colunui chromatography (eluent; 0-40% of a mixture
(cyclohexane/EtOAc 9/I) in cyclohexane afforded propyl
2-fiirmyl-4-methyl-lluazole-S-carboxylulc (186 mg. 57%,
0.8722 nunol) as a colourlcss oil. HPLC/MS m/z. 214.05,
[M+I IJ . Rt ("I') I 35 niin

[0363J I ixample 74.5 t-BuOI I (2 85 ml,) v as added to n
solution of propyl 2-fomiyl-4-methyl-thiazole-5-carboxy-
late (80.00 mg. 0 3751 nunol) and 2-methyl-2-butene (1.19
mL, 11.254 nmiol) ui THF (3.01 mL). Thc resulting solution
was stirred at rt for 10 min. A freshly prcparcd solution of
sodium chlorite (111 96 mg. 1.238 mniol) and sodnun
dihydrogen phosphate hydrate (155.30 mg. I 1254 mnuil) in
water (0.56 ml.) was added and the solution was stirred at
rt for 15 min. Solution was quenched with a saturated
NaaSSO, solution (20 mL) and extracted with EtOAc (3x15
OIL). Tile organic la)'cr was dried over uldgiicstunl siilfiitc
and conccnuatcd under reduced prcssure ui afiiird 4-mclhyl-
5-propoxycarbonyl-thiazole-2-carboxylic acid (44 mg, 51%,
0 1919 mmol) as colourless oil which was quickly used in
the next step without further purification I IPI,('/MS nt/z
230.03. [M+H]'. Rt (T): 1.14 min.

[0364] Exmnplc 74.6. To a surring solution conlmning
4-methyl-5-propoxycarbonyl-thiazole-2-carboxylic acid
(24.27 mg, 0.1059 mmol), N-methyl-Nx[7-(5-methyl-1.2,4-
oxadiazo1-3-yl)-l-isoquinolyl]ethane-i,2-dimmne (30 00

mg, 0.1059 mmol) and I IAI'll (60 39 mg, 0 15NN nimol) in

DMF (0. 53 mL) was added Di PEA (0.04 mL. 0.2118 nmiol).
Thc Icsulliiig solil lion was sliricd dl rl Ioi 4.S h. The solution

was added to water (15 nil ) and the residue v as extnacted

with EIOAc (3x10 mL). Puniicauon by sihca gcl colunui
chromato raphy (eluent: 20-50% litOAc in cyclohexane)
followed by reverse phase colunm clmimatoyaphy (eluent
20-70% McOH in water (+0.1% formic acnl in both)).
Purification by Ion exchange 8('X-II colunm chromatogra-

phy, washin iiith MeOH before elutin with DCM/NH.,
7M ui McOH (I/I) ailbrdcd propyl 4-methyl-2-(methyl(2-
((7-(5-methyl-1,2.4-oxadiazol-)-yl)isoquinolin-l-yl)amino)
ethyl)carbmnoyl)thlazole-5-carboxylate (24.2 mg. 46%,
0 0489 mmol) as a colorless solid I IPI,('/MS m/z 495 IN,

[M+H]', Rt (P). 2.55 min. 'H NMR (600 MHz, DMSO-d,)
6 8.57 (1, IH). 8.0S (dd, J=8.4, 1.5 Hz, IH). 7.89 (t, J=S 7

I lz 111) 7 N4 (d J 5 7 I lzll I) 7 69 (d .I 8 5 I lz. I II) 6 N2

(d. J=5.7 Hz, I H). 4 36-4 31 (m. 2H), 3.94 (t. J=(i.6 Hz. 2H),
3.61 (q, J=5 2 Hz, 2H), 3.13 (s. 3H), 2.71 (s, 3H). 2.25 (s,

311), 1.50 (hept, .I 6 8 Ilz, 211), 0 82 (t, .I 7 4 I lz. 311).

Example 75: N-(3-(tert-butyl)-4-methylthiazol-2-
yl)-3-((7-(5-methyl-1.2.4-oxadiazol-i-yl)isoquino-

lin-I-yl)amino)propenamide

lt li

[0365] Example 75,1d To sodium 3-aminopropanoate
(79S.82 mg, 7.1644 mmol) in a 50 mL RBF Iitlcd with an air
condenser was added NMP (5.97 mL) The mixture was
hcatcd lo 100'. Imd surred until all sohd was dissolved.
3-(l-chloro-7-isoquinolyl)-5-methyl-1,2,4-oxadiazole [OJ

(440.00 mg. 1.7911 mmol) was lien added and thc solution
was stirred at 100" (2 overnight under a nitrogen atmo-
sphcrc After coohng to rt. water (6 mL) was added. Thc
obtauicd solution wds directly punlicd by revcrsc phase
colunui chrumalography (clucnl. 20-708ro McOH ui water
(+0 191 formic acid modiher in both)) to afford 3-[[7-(5-
methyl-1,2,4-oxadiazol-i-yl)-l-isoquinolylJaminoJpro-
panoic acid (503 mg, 94!'6. 1.6862 mmol) as a beige poivder.
HPLC/MS nffz: 299.11. [M+H] . Rt (R): 0.78 min.

[0366] Extunplc 75.2d To 3-[[7-(5-methyl-I,2 4-oxadi-

azol-3-yl)-I-isoquinolylJaminoJ-propatuiic acid (2000 mg„

0.0670 nunol) ives added 5-tert-butyl-4-methyl-thiazol-2-
ylaminc (34.2S mg. 0.2011 nunol). PyBrop (7S.OJ mg.
0 1609 mmol) follov'ed by dry DMI I (0 34 nil ) and DI PI IA

(42 04 uL 0.2414 mmol). The resulting solution was stirred
al rt ovcniight. Water was added (2 mL) and thc residue was
extracted with D( M (3xl ml ) using small separator phase
colunui. Orgaiuc layer was combined and conccnlrahxl
under reduced pressure Pnritication by silica gel column

cluomato raphy (eluent: 20-(10% EtOAc in cyclohexane)
followed by puni'cation by rcvcrsc phase colunm chroma-

tography (eluent 30-N0% MeOII in water (+01% formic
acid in both)). Jon exchange SCX-H colunui chromatogra-

phy, washing with MCOH before clutui with 2M NH, in

MeOI I atforded N-(5-(tert-butyl)-4-methylthiazol-2-yl)-3-
((7-(S-methyl-1.2.4-oxadiazol-3-yl)isoqulnolin-l-yl)amino)
pmpanamide (15 7 mg,. 52%, 0 034N mmol) as a colorless
sohd. HPLC/MS nt/z; 4 32.19, [M+H]'. Rt (Q): 2 fr 9 min. 'H

NMR (500 ll 1Hz. DMSO-dd) 8 11.87 (1, IH), 8.93-8.85 (m.

111). 8 15 (dd, .I 8 5, I 6 I lz, 111), 8 03-7 95 (m. 211), 7.86

(d. 1=8.4 Hz, IH). 6.98 (dd, 1=5.9. 0.9 Hz, IH), 3.83-3.75

(m, 2H), 2.81 (t. J=6.9 Hz. 2H). 2.71 (s, 3H). 2.30 (s, 3H),
I 36 (s, 911)



US 2025/0084074 A1

50
Mar. 13, 2025

[0367] The folios ing examples were synthesised by an
analogous ptoccdlltc.

Exmnple 76. N-(5-ethyl-I-methyl-I H-pyrazoi-3-
yl)-3-((7-(5-methyl-l.2,4-oxadiazo1-3-yl)isoquino-

lin-I-yl)anuno)propenamide

Example 78: N-(5-cyclopropylisoxazol-3-yl)-3-((7-
(S-methyl-1,2,4-ox;uliazol-3-yl)tsoqutnoltn-I-yl)

alnlno)propcttalnldc

.3
„JL

[0368] 7 mg (30%) pale-yellow solid. HPLC/MS m/z
406.20, [M+H], Rt (S). 2.04 nun. 'H NMR (600 MHz,
DMSO-d&) 8 10.28 (s, IH), 8.90-8.87 (m, IH), 8.14 (dd,
J=8.5. 1.5 Hz, IH), 7.98 (0, J=S.7 Hz, IH), 7.93 (t, J=S.4 Hz,
I I I), 7.84 (d, .I 8 5 I Iz, I I I). 6.95 (d, .I 5 7 I Iz. I I I), 6 32 (s,
111), 3 74 (td..l 7 I, 5 311z. 2! I). 3 59 (s, 311), 2.69 (d..l 8 3

Hz, JH), 2 36 (q, J=7.5 Hz. 2H), 1.16 (t, 1=7.5 Hz, 3H)

I ixample 77 N-(5-(tert-butyl)isoxazol-3-yl)-3-((7-
(J-methyl-1,2,4-oxadiazo1-3-yl)isoquinolin-l-yl)

amino)propenamide

[0370] 9 mg (41%) colorless solid. HPLC/MS nkz: 405.
17. [M+H] . Rt (P): 1.21 min. 'Iq NMR (600 MHz. DMSO-
d,) 6 10.92 (s. IH). 8.90-8.84 (m. IH). 8.14 (dd, J=8.5. 1.5
Hz. IH). 7.97 (d, J=S.8 Hz, I H), 7.95 (d, J=5.4 Hz, IH), 7.84
(d, J=g 5 Hz. IH), 6.96 (d, J=S.7 Hz. IH), 6.58 (s, IH), 3.76
(td, .I 6.9, 5 .2 I Iz. 21 1), 2 77 (t, .I 6 9 I Iz. 21 1). 2.70 (s, 31 1),

2 10 (tt, .I 8 5, 5 0 I lz, I I I). 1.070 99 (m, 21 1), 0 90 0 82 (m,
211)

Itxample 79: N-(5-ethylisoxazol-3-yl)-3-((7-(5-
ntethyi-1,2,t-oxadian11-3-yl)tsoquinolin-l-yl)amino)

pmpmtamtde

„JL

)
I

[0369] 10 m (41%) colorless solid. HPLC/MS nt/z: 421.
20. [M+H], Rt (S) 2.41 mut. ' NIvIR (600 MHz. DMSO-
ds) 6 10.98 (s, IH), 8.92-8.83 (m, iH), 8.14 (dd, J=8.5. I 5

Hz. IH), 7.97 (d, J=5.7 Hz, IH). 7.95 (1, J=S.4 Hz, IH), 7.85
(d..l 8 5 I lz, II I), 7 00 6 92 (rn, 111), 6 611 (s. I I I), 3 80 3 74
(m, 211). 2 77 (t..l 6 9 I lz. 211), 2.70 (s. 311). 1.28 (s. ')I I)

[0371] I mg (4%) colourless od HPLC/MS nt/z: 393.17.
[M+H] . Rt (S); 2.10 min. 'H NMR (600 MHz, DMSO-d,)
6 11 S6 (s. IH). 8.90-8.86 (m, IH), 8.1S (dd. J=8.S. 1.5 klz.
I H), 7 99 (d. J=S.4 Hz. IH). 7.97 (0, J=5.8 Hz, iki), 7.85 (d.
J=S.S Hz, IH). 6.97 (d. J=5.7 Hz, IH), 6.17 (1, 1ki), 3.78 (q.
.I 6 6 Ilz, 211), 2 80 (t, .I 6 8 ilz. 211). 2 70 (s, 3! I), 2 56 (q,
.I 7 6 I lz, 211), 1.16 (6 .I 7 6 Ilz. 311).
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Example 80: N-(5-(tert-butyl)thiazol-2-yl)-3-((7-(5-
methyl-1,2.4-oxad&azo1-3-yl)isoquinolm-l-yl)annno)

propan&unnlc

Example 82; bI-(5-(tert-butyl)-I-methyl-I H-pyra-
zo1-3-yl)-3-((7-(5-methyl-1,2.4-oxadiazo1-3-yl)tso-

qutnolin-I -yl)muino)propunamidc

„JL

[03'72] 8 mg (27%). HPLC/lvlS nv'z. 437.17, [M+H], Rt

(Q). 2.62 min. 'H NMR (600 MHz, DMSO-d&) 8 11.94 (s,
I I I), N 91-N 84 (m, 111). 8 14 (dd, .I 8.5. I 6 I lz. 111), 7 ')')

(t..i 5 4 I I z, I I I). 7 9N (d, .I 5 7 I Iz. I I I), 7 N5 (d, .I N 5 I lz.,

III), 7 12 (s, I II) 6 97 (dd J 5 9 0 8 1lz I I I), 3 79 (td,
;1=6.8, 5.2 Hz, 2H), 2.83 (t. 1=6.8 Hz. 2H). 2.70 (s. 3H). 1.32
(s, 9H).

[0374] 13 mg (45%) colorless soltd. HPLC/MS m/z: 434.
23, [M+H], Rt (U). 2.41 m&n. 'H NMR (600 MHz, DMSO-
d&) (t 10 29 (s, I I I), 8 bu) (s. 111), N 14 (dd..i 8.5. I 5 I is,
111), 7 9N (d, .I 5.7 I lz. 111). 7.94 (s. II I), 7 N4 (d..i 8 5 I is,
IH). 6.96 (d. J=5.8 Hz. IH), ti.33 (s, I H), 3.79-3.71 (m. 5H).
2.69 (d. 1=11.8 Hz. 5H), 1.31 (s, 9H).

Example 83: N-[5-(3-metlmxyoxetan-3-yl)-4-
methyl-thiazol-2-yl]-3-[[7-(5-methyl-1,2,4-oxadi-

azol-3-yl)-I-isoquinolyl]amino]propanamide

l&xample Nl: N-(5-(tert-butyl)-4-ethylthiazol-2-yl)-
3-((7-(5-methyl-1,2.4-oxadiazol-3-yl)isoquinolin-l-

yl)am&no)propanamide

j&
I

),/
[0373] 9.5 mg (30%) colorless solid. HPLC/MS m/z
465.21. [M+H], Rt (U): 2.92 min. 'H biMR (600 MHz,
DMSO-ds) 8 11.88 (s, IH), 8.91-8.85 (m, IH), 8.14 (dd,
J=8.4. 1.5 Hz. IH), 8.02-7.93 (m, 2H), 7.85 (d. J=8.5 Hz,
I H), 7.00-6 93 (m, I H), 3 78 (td, 1=6.9, 5.4 Hz, 2H). 2.80 (t,
.I 69 I lz, 21 I), 2 70 (s, 31 I), 2 64 (q..i 7 4 I la, 211). 1.36 (s,
911), 1.15 (t..i 7 4 I lz, 311).

[0375] Ex&unplc 83.1. To a microwave vial was add&xi
2-amino-4-methylthiazole (5(X).00 mg. 43794 &nmol),
p-toluene sulfonic acid (83 31 mg, 04379 mmol), 2.5-
hexanedione (0.52 ml„4 3794 mmol) and toluene (15.87
mL). The vial was capped and irradiated at 150" C. for I h.
The mixture was diluted in MeOIJ and evaporated to dry-
ncss. Purificatton by stltca gcl column chromatography
(clucnt 0-30% EtOAc m cyclohcxanc) to all'ord 2-(2,5-
dimethylpyrrol- I -yl)-4-methyl-thiazo le (565.7 ntg, 67%,
2 9421 nmtol) as a ligltt-yellow oil. I IPI.('/MS nt/zr 193.0N,
[M+I I[', Rt ('I') I 35 &uin

[0376] Ex&unplc 83.2.. 1.6 M n-Huh ut hexane (0.98 mL.
1.5612 mmol) w&w added dropwtsc to u solution ol'-(2,5-
dtmcthylpyrrol-I-yl)-4-methyl-thiazolc (300.00 mg. 1.5602
mmol) in 'I'III& (I I ml,) at —48" C and the reaction stirred
for 45 min (temperature warmed up a bit to —20' 'I he
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temperature was then lowered to —48'. and 3-oxetanone
(75 00 mg, 1.040N mmol) in a solution in 'I'I II'4 nil,) was
added and the reaction mixture stirred for 30 min. The
tculpcI'dtutc was h:ft warluulg Up gldduallv 10 rl (&ivctttight).
1.65 mL of a saturated aqueous solution of NHSCI was
added dropwise and thc vole&iles were cvaporatcd nearly to
completion. 'I'he cnide was partioned between I:tOAc (40
mL) mid water (40 mL). Aller phase scparaIion, Ihc orguiuc
layer ives washed with brine (40 ml,), dried with MNSOS,
Iiltcred mid cvapordtcd to dryness. Punticduon by sihca gcl
column chromatography (eluent 20-80% litOAc in cyclo-
hexane) afi'orded 3-[2-(2,5-dimethyipyrrol-l-yi)-4-methyl-
thiazol-5-ylJoxetan-3-ol (220 mg. 80%. 0 8323 nunol) as a
light yellow him. HPLC/MS m/z: 265.10. [M+H], Rt (T)
1.22 uuu.

[0377J I ixample N3 3 Nal I (83 23 mg, 2.0N07 nunol) was

added to a soluuou of 3-[2-(2,5-dunethylpyrrol-l-yl)-4-

methyl-thiazol-5-ylJoxetan-3-ol (220.(N) m8„0.8323 mmol)

in DMF (3.S3 mL) a&0'. Thc reaction nuxturc was surrcd

at O', for 15 min follov ed by the addition of iodomethane

(0 13 ml . 2 ON07 mmol) The reaction was v armed up to rt

and left stirring overnight. Thc rcacIion nuxuirc wns then

partitioned beuveen water (50 ml.) and IitOAc (40 mi,)

After pliasc scpdratlou. &hc organic lave& wBs unshod with

brine (50 mL), dried with MgSOB, filtered, and evaporated

to dryness to give 2-(2.5-dimethylpyrrol-l -yl)-5-(3-

methoxyoxctan-3-yl)-4-methyl-thiazolc (230.5 mg, 99%,

0 8280 mmol) as a hght beige solid. I'his compound was

taken forward with no further punticauon. HPLC/MS m/d

279.12. [M+H] . Rt (T): 1.35 min.

[0378J I ixample N3 4C ( oncentrated I I('I (0 07 ml „

2.1285 nunol) was added dropwise to a mixture of 2-(2,5-
dimcthylpyrrol-I-yl)-S-(3-mcthoxyoxciun-3-yl)-4-mcthyl-
thiazole (79 00 mg. 0 2N38 mmol) and MeOI I (0 6') nil ) in

a vial. The vial was capped and irradiated in the microwave
fiir 15 min at 90" C. The volatiles &vere carefully evaporated
to dryness. The obtained crude was purified by SCX-H

cartridge (2 g, 15 mL). The basic Ikaction v as evaporated to

dryness. Purification by silica gel colunui chromatngraphy
(eluent; 5%v MeOH in DCM) to afihrd 5-(3-methoxyoxetan-
3-yl)-4-methyl-tluazol-2-dminc (11.2 mg, 20%v, 0.056
mmol) I IVI,('/MS m/z: 171.06. [M+I IJ, Rt ('I ) 0.44 min

[03'79] Exmuplc 83.S . Usuig S-(3-medioxyoxetan-3-yl)-
4-methyl-thiazol-2-tunuic and the procedure lbr Exiunplc
45.7 allordcd N-[5-(3-mcthoxyoxctan-3-yl)-4-methyl-th&-
azo1-2-ylJ-3-[[7-(5-methyl-1,2, 4-oxadiazol-3-yl)-I -isoqui-
nnlylJaminoJpropananiide (1.2 mg, 3'!! ) as a colorless,
amorphous solid. HPLC/MS m/z; 481.16 [M+H]', Rt (T)
1.04 min. 'H NMR (500 MHz, DMSO-d,) 6 11.90 (brs. I H),
8.91-8.86 (m. IH), 8.15 (dd, J=8.5, 1.6 Hz, IH). 8.02 (d,
J=5.3 Hz, IH), 7.97 (d, J=5.7 Hz, IH), 7.8S (d, 1=8.5 Hz,
I H), 6.69 (d, J=6.2 Hr, I H), 4.78 (s, 4kl), 3.80 (q. J=6.5 Hz,
211), 3 05 (s. 311), 2 85 (t, .I 6 8 I lz., 21 I), 2 70 (~, 311). 2 13

(s, 311)

Example 84: 3-[[7-(5-methyl-1,2.4-oxadiazof-)-yf)-
I-isoquinolylJaminoJ-N-[4-methyl-5-(3-

propoxyoxetan-3-yl)thiazol-2-yl]propenamide

j\ I

[(1380J I ixample84 I c 2-(2.5-dimethylpyrml-l -yl)-4-
methyl-S-(3-propoxyoxctan-3-yl)tluazole was prcparixl
using iodopropane in the procedure from Iixarnple 83
2-(2.5-dimethylpyrrol-l-yl)-4-methyl-5-(3-propoxyoxcian-
3-yl)thiazoie (162 5 mg. 99%, 0.5303 mmol) as a light
brown gum. HPLC/MS nt/z: 307.15, [M+H] . Rt (T): 1.52
nun

[0381] Example 84.2d TFA (0.21 mL, 2.7413 mmol) was

added dropwisc to a solution of 2-(2, S-duncthylpyrrol-I -yl)-

4-niethyl-5-(3-pmpoxynxetan-3-yl)thiazole (84 (8) mg„

0.2741 mmol). I-propanol (1.75 mL) and water (0.18 mi ) in

d uui rowdvc vIBI. Tile Ital O'Bs capp&XI Bud Irlddiatcd ul lhc

nucrowavc for 2 h 5 min at 110 O'. The reacuon mixture

was evaporated to dryness and then purihed by S( X-II

cartnd e (2 g, 15 mL) using MeOH and 2 M solution ofNH,
ui MCOH. Punficauon by silica gcl column chromatography

(eluent 0-15% MeOI I in D( M) afi'orded 4-methyl-5-(3-

propoxyoxetan-3-yl)thiazol-2-smine (11.7 mg. 19%. 0.0512

mmol) as a brown, amorphous sohd. HPLC/MS niiz: 229.

10, [M+I IJ, Rt (T): 0.73 min.

[0382] Example 84.3d Using 4-methyl-5-(3-
propoxyoxctan-3-yl)tlnazol-2-dnnnc anunc and thc proce-
dure for lixample 45.7 afi'orded 3-[[7-(5-methyl-1,2,4-oxa-
duizol-3-yl)-I-isoquinolyl]amuio]-N-[4-methyl-S-(3-
pmpoxyoxetan-3-yljthiazol-2-ylJpropanamide (17 mg„
71%) as a light beige solid. HPLC/MS ni/z: 509.20 [M+H]
Rt (Vj: 1.34 min 'I I NMIT (600 Mllz, DMSO-dd) &5 12.16

(s, IH), 8.9S-8.81 (m. I H), 8.15 (dd, J=8.5, 1.6 Hz. I H). 8.00
(t. J=5.5 Hd, IH). 7.97 (d, J=5.7 Hz, IH), 7.85 (d, J=g.s klz.
I H), 7.01-6.92 (m, I H). 4.78 (s, 4H), 3.80 (q, J=6.7 HA 2H).
3.12 (t, J=6.S Hz, 2H), 2.85 (t. J=6.8 Hz, 2H), 2.70 (s. 3H).
2 14 (s, 311). I 48 (sext..f 7.1 I lz. 211). 0 83 (t, .I 7 4 I lz,
311)
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Example 85: N.4-dimethyl-2-[3-[[7-(5-methyl-l.2.4-
oxadtazol-3-yl)-I -isoquinolylJaminoJpropanoy-

lamino]-N-propyl-thtazole-5-carboxamide

Example 86: N-[5-(cyclohexen-I-yl)tluazol-2-yf[-3-
[[7-(5-methyl-l.2,4-oxadiazol-3-yl)-l-isoqutnolyl]

amino]propenamide

.x,3
It tt

)
I

[0383J I ixample 85 I 2-Anuno-4-methyl-t)fiazole-5-car-

boxylic acid (100 00 mg, 0.6322 mmol), DIPEA (0 44 ml„
2 5288 mmol), I IA'I'U (223 09 mg. 0 9-183 nunol) v ere

suspended in dry l)MI'3 61 ml ) under nitntgen before

N-methylpropan-I -amine (0 10 ml „0.9483 mmol) was

added 'I'he mtxture sttrred at rt for 22 h 'I'he reaction

mixture tvas partitioned between IttOAc (50 ml,) and water

(40 ml ) I'he organtc was retained and washed with aqueous

saturated bicarbonate (50 ml.) and brine (50 ml,), dried over

M SOw concentrated to dryness in vaccum to afford

2-atuino-N.4-dtmethyl-N-propyl-thiazole-5-carboxamide

(44 mg, 33%, 0 2063 mntol) as a yellow solid I IPI 6:/MS

m,'z 214.10. [M+I IJ, Itt ('I') 0.63 min

[0385] To 1-(2-amino-1,3-thiazo1-5-yl)cyclohexan-l-ul
(15 39 mg, 0.0738 mmol). 3-(ethyltmtnomethylcncannno)-
N,N-dimethyl-propan-l-amine hydrochloride (25 71 mg„
0 1341 nunoi) and I IOI3t (18.12 mg, 0 1341 mntol) under
nitrogen atmosphere was added 3-[[7-(5-methyl-1,2.4-ox't-
diazol-3-yl)-I-isoquinolyl]amino]pmpanoic acid (20.00 m .

0.0670 mmol) in DMF (0.34 mL) and the reaction mtxturc
hcatcd at 70'. for 20 h. Punlicd by rcvcrse phase colunut
chromatographv (clumtt: 10-100% MeOH tn water (+0.1%
founic acid modifier in both)) to afl'ord N-[5-(cyclohexen-
I -yl)thiaral-2-yl J -3-[[7-(5-methyl-1,2, 1-ox ad is vol-3-y1)- I-
isoquinolyl[ amino]-propanamide (8 2 mg, 27%. 0.0178
mmol) as a a colorless solid. HPLC/MS nVz: 461.18
[M+H] . Rt (T): 1.36 mut. 'H NMR (600 MHz, DMSO-ds)
6 12.08 (s. IH). 8.88 (d. J=1.6 Hz, I H), 8.14 (dd, J=8.5, i.5
Hz. IH), 8.01 (I, J=5.4 Hz. IH), 7.97 (d, J=5.7 klz. IH), 7.85
(d, .I 8 5 I lz, ll I), 7 30 (u 111). 6.97 (d, .I 5 7 I lz, 111), 5.97
(tt, .I 4.0, 1.6 I lz.. 111), 3 79 (q, .I 6 4 I Iz, 21 I), 2.85 (t, .I 6 8
Hz. 2H). 2.70 (s, 3H). 233 (ddt, J=(i.4, 4.4, 2.0 Hz. 2H).
2.21-2.11 (m. 2H), 1.72-1.65 (m. 2H). 1.62-1.54 (m, 2H).

Example 87; N-[5-(I-methoxycyclohexyl)thiazol-2-
yi]-3-[[7-(5-methyl-l,2,4-oxadiazo1-3-y))-l-tsoqui-

nolyl]annno]propcnamidc

[0384J I ixample 85 2 Using 2-amino-N,4-dimethyl-N-

propyl-tluazole-5-carboxamide and the pmcedure for
Exmnple 45 7 all'orded N,4-duncthyl-2-[3-[[7-(5-methyl-l,
2.4-oxadiarol-3-yl)-l-isoquinolylJaminoJpropanoylaminoJ-
N-propyl-thtazole-5-carboxamide (24.6 mg. 50%. 0.0498
mmol) av a clear film. IIVI,('/MS m/z 494 20 [M+I IJ', IU

(T): 1.07 min. 'H NMR (600 MHz, MeOD-da) 6 8.87-8.77

(m, I H), 8.20 (dd, J=8.5. 1.6 Hz, IH), 7.95 (dd. J=6.0. I 7

I lr. 111). 7 86-7 76 (m, I I I), 6 99 (dt, .I 5 9 I 4 I lz. 111),

3.96 (t, J=ti 7 Hz. 2H), 3.50-3.41 (m. 2H), 3.0ti (s, 3H), 2.9fi

(L J=6.7 Hz. 2H), 2.69 (s, 3H), 2.28 (s. 3H), 1.66 (brd. J=8 5

I lr. 21 I), 0 90 (brs, 311)

tt It

)
1
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[03861 To 3-[[7-(5-methyl-l,2,4-oxadiazol-3-yl)-l-isoqui-
nolyl]tunino]propanoic acid (20.00 m, 0.0670 mmol) was
added 1-(2-tunuio-1,3-thiazo1-5-yl)cyclohcxan-l-ol (27 99
mg, 0.1341 mmol) and VyI3rop (75 01 mg, 0.1609 mmolj
fiillowed by dry l)MI'0.34 ml ) and I)IVII/s (42.04 ul„
0.2414 nunol) The resulting solution was stirred at rt for 19
h. Puritied by reverse phase column clwomato raphy (elu-
ent: 10-100'ib MeOH in water (+0.1% formic acid in both).
Further punlication by ion exchange SCX-H colunui cluo-
maiography. washing with McOH before clutmg with 2M
NI I, in MeOI I atforded a niixture of N-[5-(I -hydroxycyclo-
hexyl)thiazol-2-yl]-3-[[7-(5-methyl-1,2,4-oxadiazol-3-yl)-
I-isoquinolyl]amino]propanamide and N-[5-(I-methoxycy-
clohexyl)thiazol-2-yl]-3-[[7-(5-methyl-1.2 4-oxadiazol-3-
yl)-I-isoquinolyl]amino]propanamide. Prep TLC (500
microns) using 5% McOH ui DCM as clucnt allbrdcd
N-[5-(I-mcihoxycyclohcxyl)iluazol-2-yl]-3-[[7-(5-mcthyl-
1.2.4-oxadiazol-)-yl)-l-isoquinolyl]aniino]propanamide (3
mg, 8%) as a colorless, amorphous solid. I IVI,('/MS nt/z
493 21 [M+II]+. I&t (V) I 34 inin 'l l NMI& (600 Milz.,
DMSO-d,) 6 12.07 (s, IH). 8.89 (d, 1=1.6 Hz, IH). 8.15 (dd,
;1=8.5, 1.5 Hz, IH), 8.01 (t, 1=5.4 Hz. IH). 7.97 (d. J=5.7 Hz,
I H), 7.85 (d, J=8.5 Hz, I H), 7.29 (s, Ikl), 6.97 (d. J=5.7 Hz,
I H), 3.80 (q, J=6.4 Hz, 2H). 2.93 (s, 3kl), 2.85 (t, J=6.8 Hz,
211), 2 70 (s. 311). I 96 (d, .I 134 I lz, 211), 1.82-1.68 (ni,
211), 1.61-1.42 (m. 311), I 30-1 21 (m, 311)

Example 88. Ethyl 4-isopropyl-2-[3-[[3-(5-methyl-
1,2,4-oxadiazol-3-yl)benzoyl[amino]propanoy-

hunuio]thiazolc-5-carboxylate

)
I

[0387] To a stirred soluuon ol'3-[[3-(5-methyl-I,2,4-oxa-
dianil-3-yl)benzoyl]amino]-pmpanoic acid [Eixample 633]
(35 mg,. 0 13 mmol), ethyl 2-amino-4-isopropyl-thiazole-5-
carboxylate (25 mg. 0 12 mmol) and DIPER (0.030 mL,
0.17 nunol) in DMF (0.98 mL) was added HATH (57 ing,
0.15 nmiol) at rt and ihc rcsulun mixiurc stirrtxl liir 17 h.
Thc reaction mixture was diluted with saturated aqucxnts
sodnim bwarbonatc (10 mL) mid cxtracicd with ethyl acetate
(10 ml,) I'he organic layer was washed with brine (R) nii,),
dried over anhydrous sodium sulfate, hitered. and concen-
trated under reduced pressure. The residue was purified by
reverse pliase colunm chromatography (eluent: methanol/
water, 0.1% I'onnic acid modilier=20 to 100% gradtcni) to
allbrd 0.031 g (57%) as an olltwlute soluL HPLC/MS m/z
472.16 [M+H] . Ri (R) 1.42 mui. 'H NMR (500 MHz,
l)MSO-ds) i) 12 59 (s, 111). 8 85 (t, .I 5 5 I lz. 111). 8.46 (t,
.I 1.7 I is., 111), 8 13 (dt, .I 7.8, I 3 I is, 111). 8.02 (dt, .I 7 9,

13 Hz. IH). 7.65 (t. 1=7.8 Hz, IH), 4.24 (q, J=7.1 Hz, 2H).
3.89 (quint, J=6.9 Hz. IH), 3.60 (q, J=6.6 Hz. 2H). 2.78 (0
J=6.8 Hz, 2H), 2.68 (s. 3H), 1.27 (t, J=7.1 Hz, 3H). 1.18 (d.
.I 6 8 I lz, 611)

[0388] The following examples is ere prepared in an mialo-
gous procedure:

Iixampie 8'): tert-Hutyl-4-methyl-2-(3-(3-(1-
methyl-1 H-pyrazol-4-yl)benzamido)propanamido)

thiazule-5-carboxylate

,A,H

8—8

[0389] Using 3-(I-methylpyrazol-4-yl)benzoic acid and a
procedure from Example 633 afiorded 3-[[3-(I-methylpyra-
zol-4-yl)benzoyl]amino]propanoic acid which was used in
thc proccdurc above to alford tert-butyl 4-methyl-2-(3-(3-
(I-methyl-I H-pyrazol-4-yl)bcnzamido)propananudo)thiaz-
ole-5-carboxylate (25 mg. 26%. 0 0532 mmol) as a pale-
yellov powder. I IVI,(yMS m,'z: 470 2, [M+I I]+. I&t (/) 2.72
min. 'H NMR (ti00 MHz. DMSO-d,) 6 12.43 (s, IH), 8.62
(t. J=5.6 Hz. IH), 8.16 (d, M).8 Hz, I H). 7.99 (t, J=i.g Hz.
IH). 7 88 (d. M).9 Hz. IH), 7.69 (ddd, J=7.7, 1.8. 1.1 Hz.
IH), 7.62 (di. 1=7.8, 1.3 Hz, IH), 7.43 (I, J=7.7 Hz, IH).
3.87 (s, 3H), 3.63-3.55 (m, 2H). 2.77 (I, J=6 8 Hz, 2H), 2.50
(s, 311) 1.50 (s. i)l I)

Exiunplc 90. Methyl 4-ethyl-2-[3-[[3-(S-methyl-1,2,
4-oxadiazol-3-yl)benzoyl] amino]propanoylamino]

thiazole-5-carboxylate

) I
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[0390] To a stirred solution of 3-[[3-(5-methyl-I.2.4-oxa-
diaw&l-3-yl)benimyl]amino]-propanoic acid [Eixample 633]
(35 mg, 0 13 nuuo&l. methyl 2-amino-4-ethyl-tlfiazole-5-
carboxylate (23 m, 0.12 nunol) and DIPEA (0.030 mL,
0.17 nuuol) in DMF (0.98 mL) was added HATU (57 ing,
0.15 nm&ol) at rt and ihc rcsulun mixiurc stirr&xl li&r 17 h.
'I'he reaction mixture was diluted with saturated aqu&x&us

sodnim bwarbonatc (10 mL) m&d cxtracicd with ethyl acetate
(10 ml,) I'he organic layer was washed with brine (H) nii,),
ducd over anhydrous sodium sulfate, iilicrcd.;u&d concen-
trated under reduced pressure 'I'he residue was purified by
reverse pl&ase colunm chromatography (eluent: methanol/
water, 0 1% formic acid n&odifier 20 to 100% uradient) to
afl'ord 0.035 g (64%) as an ofl'-white solid. HPLC/MS m/z
444.13 [M+H] . Ri (R) 1.30 mu&. 'H NMR (500 MHz,
DMSO-d,) 6 12.58 (s. IH), 8.86 (t, J=5.5 Hz. IH), 8.46 (t,
J=l.7 Hz, IH), 8.13 (dd, J=7 8. I 7 Hz, 1kl), 8 02 (dd, J=7 8,
I 7 Ilz. 111). 7 65 (t, J 7 8 Ilz, II I). 3 77 (~, 311), 3 64 3 56

(m, 2H), 2.98 (q, J=7.5 Hz, 2H). 2.78 (t, J=6.8 Hz. 2H), 2.68
(s, 311). I 17 (t..i 7 5 I lz., 3! I)

I:xample 91 I&thyl 2-[3-[[3-(5-u&ethyl-1.2,4-oxad&-
azol-3-yl)benzoyl]amino1propanoylamino1-4-(tri f-

luoromethyl)thiazole-5-carboxylate

L„H

j&
I

[0391] To a stirred soluuon ol'3-[[3-(5-methyl-I,2,4-oxa-
diaw&l-3-yl)benimyl]amino]-propanoic acid [Eixample 633]
(35 mg, 0.13 mmol), ethyl 2-amino-4-(trifluommethyi)thi-
azole 5 carboxylate (28 mg, 0 12 minol) and l)IPEA (0 030
mL. 0.17 nunol) in DMF (0.98 mL) was added HATU (57
mg, 0.15 nunol) at ri and thc resulting mixture surrcd fi&r 17

h. The reaction mixture was diluted with san&rated aqueous
sodnim bwarbonatc (10 mL) m&d cxtracicd with ethyl acetate
(10 ml,) I'he organic layer was washed with brine (H) nii,),
ducd over anhydrous sodium sulfate, iilicrcd.;u&d concen-
trated under reduced pressure 'I'he residue was purified by
reverse pl&ase colunm chromatography (eluent: methanol/
water, 0 1% formic acid n&odifier 20 to 100% uradient) to
afl'ord 0.014 g (24%) as an ofl'-white solid. HPLC/MS m/z
498 11 [M+I I], Rt (It): I 37 min. 'I I NMIt (500 Milz.,
DMSO-d ) 6 13.10 (s. IH), 8.86 (t, J=5.6 Hz. IH), 8.45 (t,
J=l.7 Hz, IH), 8.13 (dt, J=7.7. 14 klz. IH), 8.02 (dt, J=7 9,
1.4 Hz, I H), 7.65 (t, J=7.8 Hz, I H). 4.31 (q. 1=7.1 Hz. 2H),
3.62 (q. J=6.5 Hz, 2H), 2 82 (t, J=6.8 Hz, 2H). 2.68 (s, 3H),
I 29 (t..l 7.1 I lz, 311)

Example 92: Ethyl 4-ethyl-2-[3-[[3-(5-methyl-1,2.4-
oxadiazol-3-yl)benzoyl]amino]propanoylamino[

thiazole-5-carboxylate

)
[0392] To a si&rrcd solution of 3-[[3-(5-methyl-1.2,4-oxa-
diazol-3-yl)benzoyl]amino]-propanoic acid [0](35 mg, 0.13
mmol). ethyl 2-amino-4-ethyl-thiazole-5-carboxylate (23
mg, 0 12 mnx&l) and DI PEA (0 030 ml., 017 mmol) in l)MI&

(0 98 ml.) was added I IA'IU (57 mg, 0 15 mmol) at rt and
thc resulting mixture stirred for 23 h. 11&c reaction m&xiurc
was diluted with saturated aqueous sodium bicarbonate (10
mL) and extracted with ethyl acctatc (10 mL). Thc orgamc
layer was v;a&bed with brine (10 ml.). dried over anhydmus
sodium sulfate, filtere. and concentrated under reduced
pressure. The residue was purihed by reverse phase colunu&
cluomato raphy (eluent: methanol/water, 0 1% fom&ic acid
modifier=40 to 100% padient) to afl'ord 0.023 g (43%) as an
ofl&wluic solul. HPLC/MS m'z. 458.15 [M+H], Ri (R).
136 min. ' NMR (500 MHz, DMSO-d&) 6 12.57 (s, IH).
8 86 (t, .I 5 5 I lz., 111). 8 46 (t, .I I 7 I lz, I I I), 8 13 (dt,
.I 7 7, I 4 Ilz, ll I), 802 (dt. J 7.9, I 3 Ilz. 111), 7 65 (t,
J=7.8 Hz. IH). 4.23 (q, 1=7.1 Hz, 2H), 3 (i0 (q, 1=6.5 Hz.
2H). 2.98 (q. 1=7.5 Hz, 2HI. 2.78 (t, J=6.8 Hz. 2H). 2.68 (s.
3H). 1.27 (t. 1=7.1 Hz. 3H), 1.17 (t, 1=7.5 Hz, 3H).

Example 93: N-[3-[[5-[(E)-2-cyclopentylvinyl1-4-
methyl-thiazol-2-yl]tunino]-3-oxo-propyl]-3-(5-

methyl-1,2,4-ox;uliazol-3-yl)bcnzamxlc

j&
I
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[0393] Example 93 la To a stirred solution of 3-[[3-(5-

methyl-1,2,4-oxadiazo1-3-yl)benzoyl]annno]propaixuc ucid

[Example 63 3](6(X) mg. 2 18 mmol), 5-bromo-4-methyl-

thiazol-2-mnine (421 mg. 2.18 mmol) and DIPE/9 (0.570

mL, 3.27 nmiol) ui DMF (16.8 mL) was added H/3TU (1078

mg, 2 N3 mmol) at rt and the resulting niixture stirred for 20

h. The reaction mixture was diluted with sanirated aqueous

sodnim bicarbonate (ISO mL) and cxtractcd with ethyl

acciatc (3x50 mL). The rximbuicd orgamc layers werc

washed v ith brine (80 ml.). dried over anhydmus sodnun

sulfate, filtered, and concentrated under reduced pressure.

Thc rcsiduc was punlicd by column cluonuiuigruphy (clu-

ent ethyl acetate/cyclohexane 50 to 100% gmdient) to

afi'ord 0.506 g (52/o) of N-[3-[(5-bromo-4-methyl-thiazo)-

2-yl)mnuio]-3-oxo-propyl]-3-(S-methyl-1,2,4-oxudiazol-3-

yl)benzamide. I I PI,('/MS m/z 451)/452 l3r split [M+I IJ, 1st

(13) I 35 min 'l I NMlt (500 Ml lz. DMSO-ds) iS 12 36 (s,

I H), 8.87 (t. J=5 5 Hz. IH), 8.46 (t, 1=1.7 Hz. IH), 8.12 (dt,

J=7.7. 1.4 Hz. IH), 8.02 (dt, J=N.O, 1.4 Hz. IH), 7 65 (t,

.I 7.8 I lz. 111), 3 58 (q, .I 6.5 Ilz, 211), 2 75 (t..l 6 8 II/.,

2H), 2.69 (s. 3H). 2.21 (s, 3H).

[0394] Exmuplc 93.2 . Nitrogen gas was bubbled through

a mixture of N-[3-[(5-bmmo-4-methyl-thiazol-2-yl)amino]-

3-oxo-propyl]-3-(5-methy)-1,2,4-oxadiazol-3-yl)benzamide

(50 mg, O.ll mmol) and [(E)-2-cyclopentylvinyl]boronic

acid (23 m, 0 17 mmol) in 1,4-dioxane (1.11 mL) and 2 M

aqueous sodium carbonate (0 22 ml,, 0 44 nunol) for 5 min

Palladium tetrakis(triphenylphosphine) (13 mg, 0 011

mmol) v as added and the mixture heated at 110" (2 in a

Example 94: N-[3-[[5-[(E)-3-methoxyprop-I-enyll-
4-methyl-thiazol-2-yl]amino]-3-oxo-pmpyl]-3-(5-

methyl-1,2,4-oxadiazo1-3-yl)benzamide

0

[0395] Nitrogen gas was bubbled through a mixture of
N-[3-[(5-bronte-4-methyl-thiazol-2-yl)amino]-3-oxo-pro-

pyl]-3-(5-methy)-1,2.4-oxadiazol-3-yl)benzamide (50 m .

0 11 mmol) [Example OLIJ and 2-[(E)-3-methoxyprop-I-

cnyl]-4,4,5.5-tctrmncthyl-l,3,2-dioxaborolanc (33 mg. 0.17

mmol) in 1.4-dioxane (1.11 mL) and 2 M aquarius sodium

carbonate (022 ml.. 044 mmol) for 5 min. Palladiuni

tetrakis(triphcnyl-phosplunc) (13 mg, 0.011 mmol) was

added and ihc nuxturc hcatcd at 110'. in a sealed vial lor
scaled vial for 30mui. Thcrcaciionmixiurc wasdiluted wiili 30 fh I I d f I 0 il 8 (lp L)llllll. c rcxiciloll Illlxtur'c was i ilii: wit i nnc ( ltl
bnnc (10 mL) aud extracted with ethyl acciatc (2xlp mL).

Thc combuied organic layers werc dncd over unhydrolis

sodnim sulfate, liltercd, and concentrated under reduced

pressure. The residue was purihed by column cltromatog-

raphy (eluent: ethyl acetate/cyclohexane=50 to I OP/v m-

dient) and reverse phase column cluomato raphy (eluent

methane)/water, 0.1% formic acid modifier=20 to 100%

gradient) to afford 0023 g (44%) as an ofiswhite solid.

HPLC/MS m/z. 466.19 [M+H], Ri (P). 1.67 nnn. 'H NMR

(500 MHz, DMSO-ds) 8 12.0S (s, IH), 8.85 (i. J=S.5 Hz,

111), 8 46 (t, .I I 7 I lz., 111), 8 13 (dt, .I 7 7, I 4 I lz. 111),

8.03 (dt. 1=7.9. 1.3 Hz. IH). 7.65 (t. J=7.8 Hz, IH), 6.48 (dd,

;1=1 3.6, 1.1 Hz. I H). 5.75 (dd, J=15.ti, 7.9 Hz. IH), 3 58 (q,

J=6.6 Hz. 2H), 2.73 (t, J=6.9 Hz. 2H), 2.68 (s. 3H). 2.61-

2 51 (m. 111), 2.21 (s, 311), I N4-I 73 (ni, 211), I 71-1 47 (ni,

411), 1.39-1.28 (m. 211)

and cxiractcd with ethyl acctatc (2xlp mL). Tlm combmixl

organic layers were dried over mdiydrous sodium sulfate.

filtered. and concentrated under reduced pressure. The resi-

due v as purified by colunui cluomatography (eluent: ethyl

acetate/cyclohexane 50 to 100% gradient), reverse phase

colunm chromatogmphy (eluent methanol/water. 0.191 fiir-

nuc acid modifier 20 to 100% gradient) and coluinn chm-

nmtogzaphy (eluent: methanol idichloromethane 0 to 8'rt

graihcnt) io afiiird 0.011 g (22/o) as a pale-yellow gum.

HPLC/MS m/z. 442.15 [M+H], Rt (R) 1.29 nnu ' NMR

(500 MHz. McOD-d ) 6 8.49 (id, J=l 7, 0.5 Hz, IH). 8.18

(ddd, J=7.7, 1.7, 1.2 Hz, IH). 7 96 (ddd, 1=7.8, 1.8, 1.2 Hz.

IH). 7 61 (td, 1=7.8, 0.6 Hz, I H), Ei.74 (dt, J=15.7, 1.4 Hz.

IH). 5.89 (dt. J=15.7, 6.1 Hz, IH), 4.05 (dd, 1=6.1. 1.4 Hz.

2H). 3.76 (t, 1=6.7 Hz, 2H), 3.36 (s, 3H), 2.83 (t, J=6.7 Hz.

211), 2.66 (s, 311), 2 27 (s, 311).
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Example 95: 3-(5-Methy)-1,2g-oxadiazol-3-yl)-N-
[3-[[4-methyl-5-(I-phenylvinyl)thiazol-2-ylJaminoJ-

3-oxo-propyl]benzamide

Example 9/i: 3-[[7-(5-methyl-),2.4-oxadiazo)-3-y))-
I -isoquuio iv)]amino]-N-[5-(1,1.2,2,2-pmitalluom-

cthyl)thiazol-2-yl]cyclobutanccarboxmnidc

H

[0396] Nitrogen as v as bubbled throngs a mixture of

N-[3-[(5-bromo-4-methyl-thiazol-2-yl)amino]-3-oxo-pro-

pylJ-3-(5-methyl-1,2.4-oxadiazol-3-yl)benzamide (50 mg,

0 11 mmol) [I:xample 93 IJ. 4,4.5,5-tetminethyl-2-(l-phe-

nylvinyl)-1,3.2-dioxaborolane (38 mg. 0 17 mnuil) m 1.4-

dioxane (I 11 ml,) and 2 M aqueous sodiuin carbonate (0 22

mL, 0.44 nmiol) for 5 mui. Palladium tetrakis(triph-

cnylphosplunc) (13 mg, 0.011 nuuol) was addixl nixl thc

mixture heated at 110'. in a scaled) vial for 30 min Thc

reaction mixture was diluted with brine (10 mL) and

extracted with ethyl acetate (2x10 ml ). The combined

organic layers iiere dried over mthydrous sodium sulfate,

filtered, and concentmted under reduced pressure. The resi-

due was purihed by column chmmatography (eluent ethyl

aci:tati:/cyclollcxallc=50 to 100% gradli:lit) illxl reverse

phase colunui chromatography (eluent: methanol/water,

0 I'i fiirmic acid modifier 20 to 100'%radient) to affiird

0.018 g (34%) as a pale-yellow gum. HPLC,'MS m/z 474.1fi

[M+I IJ+. Rt (8) 1.48 niin 'l l NMR (500 Ml lz. MeOI)-ds)

6 849 (td, 1=1.8, 0.6 Hz, IH). 8.18 (ddd. 1=7.7. 1.7, I.l Hz,

IH), 7.96 (ddd. 1=7.8. 1.9, 1.2 Hz, IH). 7.60 (td. 1=7.8. 0 6

I lz. 111), 7 37 7 29 (ni, 511). 5 64 (d, .I 1.1 I lz, I II). 5 37 (d,

;1=1.2 Hz, IH). 3.76 (t. 1=6.7 Hz, 2H). 2.84 (t. 1=6.7 Hz. 2H),

2 65 (s, 311). 2 02 (s, 311)

[0397] Example 96.1z Isoquinoline-7-carbonitrile (4.00
25.9 nunol). triethylamine (7.23 mL. 51.9 nunol) and [bmi-
m]OAc (26 mL) merc mixed and hcatcd to 80'. Hyilmx-
ylaminc hydruchloridc (3.61 g, 51.9 nunol) was added. Thc
reaction mixture was continued to stir at 80" C for I 5 h
'I'he reaction mixture was cooled to rt and mixed thoroughly
v ith EtOAc (250 mL). The emulsion was then mixed with
v ater (750 mL). The Layers were separated, and the aqueous
Layer vvas further extracted v ith EtOAc (5x100 mL). The
combmcd orgaiuc layer was washed with saturated NaCI
(3x100 mL). dned oicr anhydrous MSSOs, liltcrcd and
concentrated under reduced pressure to yield 3 70 g (76%)
of Nnhydroxyisoquinoline-7-carboxamidine as an off-white
sohd. HPLC/MS nt/z: 188.0829 [M+H]'. Rt (S): 0.37 min.
[0398] Extuuplc 96.2.. Four uidividual 20 mL micniwavc
vlids werc cauli clltllgixl wltll a quent:r ol tile lollowlil
Nnhydroxyisoquinoline-7-carboxamidme (3 67 g, 19 6

mmol) was mixed with acetonitrile (40 ml,) and acetic
anhydnde (2.2 mL, 23.5 nunol) under an ar on atmosphere.
Each portion of the reaction mixture it as heated at 180" C.
under microwave irradiation for 10 min. The combined
reaction mixture was evaporated onto silica gel and puntiixl
by I)ash cluumatogrephy (20-80% E IOAc in cyc 1ohcxanc) to
yield 3 5') g (87%) of 3-(7-isoquinolyl)-5-methyl-1,2.4-
oxadiazole as an off-ivhite solid IIPI C/MS m/z 2121
[M+H]'. Rt (R): 0.88 min.
[0399] Extuuplc 96.3.. 3-(7-isoquinolyl)-5-mcthy)-1,2,4-
oxadiazolc (3.59 g. 17.0 nunol) was suspmulcd ui anhydrous
chlorofomi (57 ml,) under an argon atmosphere and cooled
in an ice bath. 34 hloropemxybenzoic acid (4 57 g. 204
mmol) was added. The stirred reaction mixture v ac allowed
to v ami to ambient temperature and continued to stir
ovcmight. Potassium carbonate (9.40 g, 68.0 mmol) was
added Thc mixture was stirred at rt for 4 h bclbrc Iiltcnng
through a pad ol';ndiydrous MSSOs Thc liltratc was con-
centrated under reduced pressure to yield 5-methyl-3-(2-
oxidoisoquinolin-2-ium-7-yl)-1,2,4-oxadiazole (3 12 8„
81%) as an off-wbite pov der. HPLC/MS m/z. 228.0713
[M+H] . Rt (X)i 1.73 min.
[0400] Extuuplc 96.4.. 5-Mcihyl-3-(2-oxidoisoquinolui-2-
ium-7-yl)-1,2 4-oxadiaznle [Example 96J(900 00 mg„
3 9609 nunc)) and methyl cis-3-amino-cyclobutanecarboxy-
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late hydrochloride (820.01 mg, 4.9511 mmol) were mixed in

DCM (7.92 mL) at rt under argon auuosphcrc. DIPEA (3 28

ml., 18.814 mmol) and PyBrop (2400.46 mg,. 5 1492 mmolj

were added. and the reaction niixture was stirred at rt for 3

d Volatiles were removed m vacua and the cmde was

purified by silica gel colunin chroinatography (eluent

20-60% fitOAc in cyclohexane) to gite methyl 3-[[7-(5-

methy}-1,2. }-oxadiazol-3-yl)- I -isoquinolyl J amino Jcyclobu-

tane-carboxylate (1090.6 mg, 81'ri, 3.2232 mmol) as an

of}'-white solid I Ipl ('/MS m/z 339.15, [M+I IJ . lit ('I')

I 05 ililli

Example 97: N-(5-bromo-4-methyl-thiazol-2-yl)-3-
[[7-(5-methy}-1.2.4-oxadiazol-)-yl)-l-isoquinolylJ

amino]cyclobutmiecarboxamide

[0401J Example 96.5 Methyl 3-[[7-(5-methy}-1,2.}-oxa-

diazol-3-yl)-I -isoquinolyl]iunuio]-cyclobutanecarboxylatc

(1000.00 m . 2.9554 mmol), THF (11.82 mL). MeOH (5.91

mL) mid water (11.82 mL) werc mixed at ambient tempera-

ture. LiOH monohydrate (248.02 mg, 5.9109 mmol) was

added. and the reaction mixture ives stirred tiir I h 'I he

reaction mixture was concentrated m vacuo. Punlied by

reverse phase colunm chromatography (eluent: 5-30%

McOH in eater). Thc fmctions werc combined. concen-

trated in vacuo to give 3-[[7-(5-methyl-1.2.4-oxadiazof-3-

yl)-I-isoquinolylJ-aminoJcyclobutanecarboxylic acid (776 9

mg, 81!o. 2.3954 mmol) as a fine, colorless soltd. HPLC/MS

m,'z 325.13. [M+I IJ+, Rt ('I') 0.97 min

[0402] Exmuplc 96 6o 3-[[7-(5-methyl-},2.4-oxadiazol-g-
yl)-I-isoquinolyl]amino]-cyclobutanecarboxylic acid for-

matc (40.00 mg, 0.1080 mmol) imd bis(tetr;unethyliaic)
fluorofonnamidinium (68 30 mg, 0.2160 mmol) v ere nuxed
in DCM (0.43 mL) at rt under nitrogen annosphere for 10

mui. DIPEA (0.09 mL. 0.4860 nuuol) was addcxf mid thc
reaction mixture was stirred for 30 min 5-(pentatluoro-
ethyl)-13-thiazol-2-amine (47.12 m, 0.2160 nmtol) was
added. Thc vial was capped, and ihe reactum was heated to
80" ( fiir I h in the microwave. Volatiles were renxived in

i acuo and thc crude reacuon nuxture was directly purified

by flash chromatography (5-70'i MeOII in water [01%
FA] ). Fractions containing product were filtered tlu ough a 2

g SCX-2 colunui. Thc compound was released v ith 2 N NH,
in MeOII and the solvent w:ss remoied in vacuo which
afl'orded the desired pmduct 3-[[7-(5-methyl-1.2,4-oxadi-
azol-3-yl)-l-isoquinolyl]amino]-N-[s-(1,1.2,2,2-pcntafluo-
roethyl)thiazol-2-y}Jcyclobutane-carboxainide (12.3 mg,
21;v, 0.0231 imnol) as a hne, yellow solid. HPLC/MS nt/z
525 1133 [M+I IJ, Rt (U) 3 05 min. 'l I NMR (6(X) Mf lz.,

DMSO-d,) 6 12.79 (s, IH). 8.74-9.27 (m. IH). 8 15 (dd,
J=l.6. 8.5 Hz. IH), 8.07-8.12 (m, 2H), 7.96 (d. J=S.7 Hz,

I I I), 7.85 (6, .I 8.5 I lz. 111), 6 94-7 00 (m, 111), 4.72 (ddt,
;1=7.4, 93, 16.7 Hz. IH), 3 17 (d, J=5.3 Hz, 2H). 2 71 (s,

3H), 2.63 (qd, J=2.6, 7.8 Hz. 2H). 2.45 (qd, J=2.6. 9.3 Hz,

211)

[0403] 3-[[7-(s-methyl-1,2,4-oxaihazo1-3-vl)-l-isoqui-

nolyl]amino]cyclobutanccarboxylm acul [Exiunplc 96](265.

00 mg, 0.8171 mmol) and bis(tctramethylcuc)fluoro-liinna-

nudiuium (335.86 mg. 1.0622 nunol) werc mixed ui DCM

(3 27 ml,) at rt under nitro en atmosphere for 10 inin

DIPEA (0.64 mL, 3.6768 mmol) was added and thc reaction

mixture v:as stirred for 30 min 5-Bromo-4-methyl-thiazol-

2-amine (205.07 mg, I 0622 mmol) was added I'he vial was

capped, mid the reaction was hcatcd to 80' for 2 h ui thc

nucrowave. Volatiles were removed in vacuo and the cmde

reaction mixture win directly punfied by flash chromatog-

raphy (5-70%v MeOH in ivater [0.1% FA]). Fractions con-

taining product were hltered thmugh a 2 g SCX-2 column

Thc compound was rclcascd with 2 N NH, in McOkl and thc

solvent v;as removed in vacuo which afforded the desired

product N-(s-bromo-4-methyl-thiazol-2-yl)-3-[[7-(5-

methyl-1,2.4-oxadiaz of-3-yf )- I -isoquinolyl] anuno] -cy-

clobutanecarboxamide (227.2 mg, 55%. 0 4486 inniol) as a

pale-broivn solid. HPL( '/MS m/z 531.1241 [M+H [ . Rt (U):

2 37 niin. 'l I NMIZ (600 Ml lz. 1)MSO-ds) 8 12.25 (s. 111),

8.92-9.11 (m, IH), 8.14 (dd. J=l 6, 8.5 Hz, IH), 8.08 (d.

J=7.1 Hz. IH). 7.93 (d, 1=5.7 Hz, IH), 7 83 (d, }=8.5 Hz.

111), 6 92-6 9i) (m, I I I), 4 70 (tq, .I 7 4, 9 3 I lz.. 111). 3 07 (tt,

J=7.8. 9.8 Hz. I H). 2.54-2.62 (m, 2H). 2. 71 (s, 3H). 2. 41 (qd.

I 2 6, ').3 I lz., 211). 2.23 (s. 311)
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Example 98: (I s,3s)-N-(5-(tert-butyl)-4-methyltht-
azol-2-yl)-3-((7-(5-methyl-1,2,4-oxadiarol-3-yl)

isoquinolin-I-yl)amino)cyclobutane-I-carboxamide

[0406] The following examples were synthesized in mtalo-
gously:

Itxample ')9: Propy14-methyl-2-((la.3s)-3-((7-(5-
methyl-1,2.4-oxadtazo1-3-yl)tsoquutolut-l-yl)anuno)
cyclobutanc-I-t:arboxmnido)thiazolc-5-carboxylate

t +/

[04(14[ I ixample tgg I: 5-Methyl-3-(2-oxidoisoquinolin-2-
ium-7-yl)-1.2.4-oxadiazole [Example 9(i](900 ntg. 3 96
mmol) and methyl cts-3-antino-cyclobutanecarboxylate
hydrochloride (820 mg, 4 95 mmol) were mixed in anhy-
drous DCM (7.9 mL) at rt under an argon atmosphcrc.
DIPEA (3.3 mL, 18 81 mmol) and PyBroP (2.40 . 5.15
nmtol) werc added, and thc reaction nnxturc was stttrnl at
rt overnight. 'vblatiles were rentoved under reduced pressure
and thc crude matenal was purilied by flash cluonuttography
(20-60% IttOAc in cyclohexane) to yield 1.09 g (81%) of
methyl (Is,3s)-3-((7-(5-methyl-1,2.4-oxadiazol-a-yl)isoqut-
nolin-I-yl)amino)cyclobutane-I -carboxylate as an ofl'-wlute
solid. HPLC/MS nt/z 339.1 [M+H] . Rt (T): 1.05 min.

Example 98.2z Methyl 3-[[7-(5-methyl-1,2.4-oxadi-
azo1-3-yl)- I -isoquinolyl]amino]-cyclobutanecar-

boxylate (1.00 g, 2.96 mmol). THF (12 mL).
McOH (6 mL) and water (12 mL) werc mtxed nt
ambient temperature. Lithium hydroxide (248 mg.
5.91 mmol) was added, and thc reaction mtxturc

was stirred for I h The reaction ntixture v as con-
centrated under reduced pressure and puriried by
reverse flash chromatography (5-30% MeOH in
water [0.1% FA]) to ytcld 777 mg (81%) ol'I

s,3s)-3-((7-(5-methyl-l,2,4-oxadiazo1-3-yl)tsoquuto-
lm-I-yl)amtno)cyclobutanc-I-carboxylic acid as an
otf-tvhtte, crystalline solid I IPI/C/MS tn/z: 325 I

[M+I I]', Itt ('I') 0.97 min

v
,I

[0407] Preparation as descnbcd I'or Example 47.5 to aflisrd
propyl 4-methyl-2-((l sgs)-3-((7-(5-methyl-1,2,4-oxadi-
azol-3-yl)isoquinolin-I -yl)amino)cyclobutane-I-carbox-
anudo)thiazo(c-5-carboxylate (17 mg. 45%, 0 0336 nunol).
HPLC/MS m/z; 507.18, [M+H], Rt (U): 2 84 mtn. 'H NMR
(600 Mllz., DMSO-ds) 6 12.48 (s. 111). 9.01 (s. 111). 8.15
(dd. J=8.4. 1.5 Hz, IH), 8.12-8.08 (m, IH), 7.95 (d. J=S.7
Hz. I H). 7.84 (d. J=g. 3 Hz, I H). 6.97 (d, J=5 7 Hz, I H). 4.69
(ddt, .I 16.8, 9 2, 7 3 I lz, 111). 4.16 (t, .I 6 5 I lz, 211). 3 11

(ddd, J=17.5. 9.8. 7.8 Hz. IH), 2.71 (s, 3H), 2.64-2.57 (m.
2H). 2 55 (s. 3H). 242 (qd, J=9.4. 2.5 Hz, 2H). 1.68 (sext.
.I 7 I I lz, 211), 0.95 (n .I 7 4 Ilz. 311).

Exmnplc 100: (I s,3s)-N-(5-(tert-butyl)woxazo1-3-
yl)-3-((7-(5-methyl-I.2.4-oxadtazol-3-yl)tsoquuto-

lin-I-yl)amino)cyclobutanc-I-carboxmnidc

[0405] Example 98.3 Preparation as described for
Exmnple 47.5 ustng (I s,3s)-3-((7-(5-methyl-l,2.4-oxadt-
azol-3-yl)tsoquinolut-I-yl)tunuto)cyclobutanc-I-carboxyltc
acid (30 mg, 0.093 nunol) and 5-/crt-butyl-4-methyl-thtuzol-
2-ylamilte (32 mg, 0185 nunol) Purification by reverse
flash chromatography followed by S(:X-2 filtration Yield
24 mg (52%v) ofi'-wlute solid. HPLC/MS nt/z: 477.2068
[M+H], Rt (U): 2.84 min 'H NMR (/i00 MHz. DMSO-d,)
6 11.76 (s. IH), 9.01 (s. IH). 8.14 (dd, J=S.S. I.S Hz. IH),
8.08 (d. J=6.9 Hz, IH), 7.95 (d. J=5.7 klz, I H), 7.83 (d, J=8 5

Hz. IH), 6.96 (6, J=5.7 klz. IH), 4.69-4.60 (m, IH). 3.06-
2 &) 8 (m. II I), 2. 71 (s, 311), 2 59-2 53 (nt, 211), 2 42-2 34 (nt,
211), 2.31 (s. 311), I 36 (s. 911).

t +/

[0408] Preparation as descnbcd for Exmnple 48 ustng
3-[[7-(5-methyl-1.2,4-oxadtazol-3-yl)-l-tsoqutnolyl]mnuto]
cyclobutanecarboxylic acid [Itxample 96](30 tng, 0.093
mmol) and 3-amino-5-tert-butylisoxazole (26 mg, 0.185
mmol). Purification by reverse flash cluomatography fol-
lowed by SCX-2 filtration. Yield: 22 mg (53%) colourless.
amorphous solttL HPLC/MS m'z. 447.2133 [M+H], Rt (U).
2.62 min. ' NMR (600 MHz, DMSO-ds) 6 10.88 (s, IH).
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9.02 (d, 1=1.6 Hz. IH), 8.14 (dd, J=8.5, 1.5 Hz, IH), 8.08 (d,
J=6.9 Hz, IH), 7.95 (d, J=5.7 Hz, IH), 7.83 (d, J=8.5 Hz,
I H), 6.96 (d, J=5.7 Hz, IH), 6.63 (s, I H), 4.68-4.58 (m. IH),
3 04-2 96 (m, 111). 2 71 (s. 311), 2 58-2 52 (m, 211), 2.40-2
34 (m. 211) I 29 (s 911)

Example 101: (la.3s)-3-((7-(5-methyl-1.2.4-oxa&h-
azol-3-yl)isoquutolin-I-yl)anuno)-N-(I-methyl-5-

pcntyl-I H-pyrazol-3-yl)cyclobutanc-I-carboxmnidc

[0410] Preparation as described for 0 using 3-[[7-(5-

methyl-1,2vboxadiazol-g-yl)- I-isoquinolyl] anuno]cyclobu-

tanecarboxylic acid [Example 96] and 5-isobutyl-4-methyl-

thtophen-2-amine. Puritication by reverse flash

chromatography Yield: 41 mg (35%) I IVI,('/MS nt/z 476

21, [M+I I], Itt (II) 2 99 min. 'I I NMR (500 Ml lz, l)MSO-

d&) &510.82 (s, 111), 9.03 (d..l I 511z, 111), 8 16 (s, 111), 8.14

(dd. J=8.5, 1.6 Hz, IH). 8.10 (d, J=7.1 Hz, lki), 7.95 (d.

J=5.7 Hz. IH), 7.83 (d, J=8.5 Hz, IH), 6.96 (dd, 1=5.9, 0.9

Hz. IH), 6.36 (s, IH), 4.68 (sext, J=8.2 Hz, IH), 2.95-2.83

(m, IH). 2.71 (s, 3H). 2.58-2.50 (m, 2H), 2.46 (d, J=7.1 klz.

2H). 243-2.32 (m. 2H), 2.01 (s, 3H). 1.74 (hept. 1=6.7 Hz.

IH)„0.89 (d, J=ti.6 Hz, 6H).

x
)
+/

[04(19] Preparation as described for Iixa&nple 48 using
3-[[7-(5-methyl-t.2,4-oxadiazoI-3-yi 1- I -isoquiu&tlyl]an&inc]
cyclobutanecarboxylic acid [Example 96](30 mg. 0.093
nunol) and I-methyl-5-pentyl-pyrazol-3-amine [Example
57](23 mg, 0.139 mmol). Puulicatton by rcversc Ilash cluo-
matography followed by SCX-2 liltratum. Yield. 23 mg
(51%) olltwlute, amorphous solar HPLC/MS m/z. 474.
2615 [M+II], lit (IJ) 272 ntin 'll NMIt (600 Milz.,
l)MSO-ds) 6 10 18 (s, 111), 9 03 (s, III), 8.14 (dd, J 8 5. I 5

Hz, I H). 8.08 (d. J=6.9 Hz, I H). 7. 95 (d. J=5.7 Hz. I H). 7.83
(d. 1=8.3 Hz. IH), 6 95 (d, J=5.7 Hz, IH). 6.32 (s. IH),
4.66-4.56 (m, IH), 3.61 (s, 3H), 2.9ti-2.89 (m. IH), 2.71 (s,
3H), 2.55 (t, J=7.7 Hz, 2H). 2.52-247 (m, 2H). 2.39-2.32
(m, 2H), 1.59-1.51 (m, 2H), 1.36-i.27 (m, 4H), 0.90-0.85
(m, 311)

Example 102: (ls.3s)-N-(5-isobutyl-q-methylthi-
ophen-2-yl)-3-((7-(5-methyl-l.2.4-oxadiazol-3-yl)

tsoqumohn-I-yl)amuse)cyclobutanc-I-carboxanudc
lot&tlute

Example 103 (Is.3s)-3-((7-(5-methyl-1.2,4-oxadi-
azol-3-yl)isoquinolin-I-yl)amino)-N-(4-methyl-5-

(tnlluoromethyl)tlnazol-2-yl)cyclobutaue-I-carbox-
amide

~y'W

)I

[0411] Preparation as described for example Example 48

using 3-[[7-(5-methyl-1,2,4-oxad&azo1-3-yl)-1 -isoquinolyl]

anuno]cyclobutanccarboxylic actd [Example 96] and

4-methyl-5-(trit]uoromethyl)tluazol-2-am&ac. Purihcation

by reverse flash chromatography Yield 7 mg (12%) I kpl,t'/

MS m'z: 489.13. [M+H], Rt (U): 2.90 min. 'H NMR (600

Ml lz., l)MSO-do) 8 12.61 (s. 111) 9 02-8 99 (m I! I) 8.14

(dd. J=8.5, 1.6 Hz, IH). 8.09 (d, J=7.1 Hz, 1ki), 7.95 (d.

J=5.7 Hz. IH), 7.84 (d. J=8.5 Hz, IH). 6.97 (dd, J=5.9. 0.8

I Iz, 111), 4 71 (ddt. 1 16 7. 9 2. 7 3 I Iz. 111), 3 12 (tt, .I 9 8,

7.8 Hz. IH). 2.71 (s. 3H), 2.64-2.58 (m, 2H), 246-2.41 (m.

211). 2/40 (q, 1 1.8 I lz, 311)
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Example 104: tert-Butyl 4-methyl-2-((ls,3s)-3-(3-
(5-methyl-I,2,4-oxadtazo1-3-yl)bcnzatntdo)cyclobu-

tanc-I-carboxanndo)thiazolc-5-carboxylate

phous solid. HPLC/MS nt/z: 498.18, [M+H], Rt (U): 1.57
nun. 'H NMR (600 MHz, DMSO-ds) o 12.36 (br s, IH).
9.00 (d, 1=7.5 Hz, IH). 8.52-8.49 (m. IH), 8.16-8.12 (m.
111), 8.0')-8.06 (m, 111), 7.66 (t, .I 7 8 I lz, 111), 4.50-4.41
(m, II I), 3.12-3.04 (m. 111), 2.70 (s. 311), 2 56-2 51 (in, 511),
2.40-233 (m. 2H), 1.52 (s, 9H).

[0415] The follosstng cxmnplcs werc prcparcxI mialo-
gously:

Example 10S. tert-Butyl 2-((la,3s)-3-(3-(1,2.4-oxa-
diazol-3-yl)bcnzamido)cyclobutanc-I-carboxmnido)-

4-methylthiazole-5-carboxylate

H

tug/

[0412] Example 104.1. To 3-(tert-butoxycarbonylamino)
cyclobutanecarboxylic acid (200.00 mg. 0.9292 nmiol),
3-(ethyliminomethyleneamino)-N,N-dimethyl-propan-l-
anunc hydrochlondc (356i.24 mg, 1.8583 nmiol), HOBt
(251.09 ing, 1.8583 mmol) and tert-butyl 2-anuno-4-mcthyl-
thiazole-5-carboxylate [Iixainple 110 I J(258 83 mg, 1.2079
mmol) were dissolved in dry DMI'4.65 nil )

'I'he reaction
mixture was stirred at 70" C. overnight. Purification by s thea
gel column cluomatography (eluent: 10-70% EtOAc in
cyclohexane) The material was dissolved in EtOAc and
washed with HCI (I M). Concentration ui vacuo allhrdcd
tert-butyl 2-[[3-(tert-butoxycarbonylamino)-cyclobut;ui-
ecarbonylJaminoJ-4-niethyl-thiazole-5-carboxylate (152
mg, 37%. 0 340 mmol). I I PI/O/MS ni/z 412 19, [M+I IJ+, l&t

(P) 1.64 min.

[0413J Example 104 2c tert-!3utyl 2-[[3-(tert-butoxvcar-
bonylamino)cyclo-butanecarbonylJaininoJ-4-methyl-thiaz-
ole-5-carboxylate (152.00 mg, 0 36&)4 mmol) was dissolved
in tert-butanol (1.34 mL). HCI in dioxane (2.77 mL. 11.081
nunol) vvas added and the reaction mixture was stirred at rt
for I h. Thc volaulcs werc removed under vacuum. Punii-
cation by ion cxchangc SCX-ii column cluomutography,
w a slung with McOH bclbrc clu ting widi 2 M NH, in McOH
afi'orded tert-butyl 2-[(3-aininocyclobutanecarbonyl)
aminoJ/ gmethyl-thiazole-5-carboxylate (106 mg. 92%,
03404 nunol). HPLC/MS m/z: 312.15. [M+H]', Rt (P)
1.20 min.

H

[ Q/

[0416] 14 mg (39%). HPLC/MS m/z. 484.16, [M+H], Rt
(U). 3.22 mui. ' NMR (600 MHz, DMSO-dr) b 12 40 (s.
IH), 9.78 (d, 1=2.3 Hz, IH), 9.02 (dd, 3=7.4. 2.2 Hz, IH).
8 55 (d, .I 2.1 I lz. 111). 8 24-8.16 (m. 111), 8 12-8 06 (m,
111), 7.6') (td, .I 7 8. 2 2 I lz, 111), 4 46 (dt..l 9.4. 7 4 I is,
IH). 3.13-3.04 (m. IH). 2.57-2.49 (m. 5H), 2 40-2.28 (m.
2H). 1.52 (d, )=2.4 Hz, 9H).

Example 106. tert-Butyl 4-methyl-2-((is,3s)-3-(3-
(5-methyl-1,3,4-oxadiazo1-2-yl)bcttzanudo)cyclobu-

tane-I-carboxamido)thiazole-5-carboxylate

[04141 Example 104.3. 3-(5-Methyl-l.2.4-oxadiazol-3-yl)
benzoic acid (15.00 mg, 0.0735 nuuol) and BTFFH (30.20
mg, 0.0955 mmol) werc mixed ui DCM (0.15 mL) at rt
under argon. DIPEA (0.06 mL, 0.3306 mmol) was addcxl,
and the reaction mixture was stirred for 30 min tert-Butyl
2-[(3-aminocyclobutanecarbonyl)aminoJ —I-methyl-thiaz-
ole-5-carboxylate (22 88 mg. 0.0735 nunol) was added. The
vial was capped. and the reaction was heated to 80" C. for
45 nnn. Punlicd by rcvcrsc phase column cluonuitography
(clucnt. 20-80/o McOkl ui water) to allord tert-butyl
4-methyl-2-((la,3s)-3-(3-(5-methyl-1,2,4-oxuthazol-d-yl)
benzamido)cyclobutane-I -carboxamido)thiazole-5-car-
boxylate (22 mg, 60%, 0 0442 minol) as a colorless. anxir-

N
H

i J
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[0417] 20 mg (55%) co)ol)ess, atnolpltotls solid. HPLC/
MS nt/z: 49R18, [M+H], Rt (U): 3.13 nnn. 'H NMR (600
MHz. DMSO-dsj b 12.41 (s. IH), 9.02 (d, J=7.5 Hz, IH),
8 4N (t, .I I 8 I lz, 111), 8 11 (ddt, .I 12 0, 7.N. I 4 I lv., 211),
7 70 (t, .I 7.N I lz, 1 1 I). 4 46 (ddt..l 17 0, 9.3. 7 6 Ilv.. 111),

3.08 (tt, 1=9.8. 7.8 Hz, I H). 2 62 (s. 3H), 2.5(i-2.47 (m. 5H),
237 (qd, 1=9.4, 2.6 Hz, 2H). 1.52 (s, 9H).

Example 107. Icr&-Butyl-4-methyl-2-((la,3s)-3-(3-
(2-methyl-2H-tctrazol-5-yi)bcnzmmdo)cyclobutanc-

I -carboxamido)thiazole-5-carboxylate

//
N —8

[0418] 20 mg (50%). HPI.C/MS nt/z: 498.19. [M+H], Rt
(U). 3.20 min 'H NMR (600 MHz. DMSO-ds) 6 12.39 (s,
I H), 9.00 (d. J=7. 5 Hz, I H). 8.58 (t, J=I.N Hz, I H), 8.20 (dt,
J=7.7. 1.4 Hz. IH), 8.04 (dt, J=7.9, I.S Hz. IH), 7 66 (t,
.I 7.8 I lz, U I), 4.46 (s. 411), 3.08 (tt..l 9 N. 7.8 I lz. 111),

2 57 2 45 (m. 51 I), 2 37 (qd, .I &1 4, 2 6 I lz, 21 I), I 52 (s, ')I l)

Example 108: tert-Butyl 2-((ls,gs)-3-((7-chioroiso-
qutnolut-I-yl)&unuto)cyclobutane-I-carboxmmdo)-4-

mcthylthtazolc-5-carboxylate

concentrated in vacuo to yield 7-chloro-2-oxido-isoquino-

lin-2-tum (0.15, 91%, 0.8352 mmol) as an ofl-white

powder HPLC/MS nt/z: 180.04, [M+H], Rt (P): 0.93 min.

[0420] Example 108.24 7-Chlom-2-oxido-isoquinolin-2-

ium (30 mg, 0.1/i70 mmol) was dtssolved/suspended in

DCM (0.70 mL) and tert-butyl 2-[(3-mntnocyclobutane-

carbonyl)amino]-4-methyl-tlfiazole-5-carboxylate [Ex-

ample 104](57.22 mg, 0.1837 nmtol) was added, quickly
follovved by DIPEA (0.09 mL 0.5011 mmol). To this

solution vvas added PyBroP (101.23 mg, 0.2171 mmol) and

the mixture v:as stirred overnight at rt. Punfication by silica

gel column cluomatography (eluent: 20-70% EtOAc in

cyclohexane) followed by ion exchange SCX-11 colunut

cluomato raphy, washing with MeOH before eluting with 2

M NHs in lvleOH to afi'ord tert-butyl 2-((la,3s)-3-((7-chlor-

oisoquinolin-I-yl)amino)cyclobutane-I-carboxam&do)-4-

methylthiazole-5-carboxylate (36 mg, 46%, 0 0761 mntol)

as a yellowish powder I IPI 47MS m/z 473 14. [M+I I]+. Rt

(I J) 3 03 min. 'I I blMlt (600 Ml lz, Chloroform-d) &5 10.74

(s, 111), 8 35 (d. J 5 9 I lz, 111). 7 76 (d, .I 2 0 I lz, 111), 7 64

(d, .I 8 7 I lz, 111) 7.55 (dd .I 8 7. I 9 Ilz 111) 6 9&J (d

.I 5 9 I Iz, 11 1), 5 64 (d, .I 7 5 I lz, 111), 4 64 (q, .I 8 2 I lz,

UI), 3 05 (t, .I 8 6 I lz, 111). 2.82 (ddt..l 12 I, 6.N, 3 I Ilz,

411), 2.64 (s, 311), I 57 (s, 911).

[11421[ I he following example was prepared analogously

Example 109. tert-Butyl 4-methyl-2-((la,3s)-3-((7-
(trifluoromethyl)isoquinolin-I -yl)amino)cyclobu-

tane-I-carboxamido)thiazole-5-carboxylate

[0419] Example 108.1: 7-Chloroisoquinoline (0.15 g,
0.9169 nunol) was dissolved in CHCI, (2.86 mL) and cooled
in mt icc bath. mCPBA (0 24 g, 1.0885 nunol) was addcxi.
Thc rcacuon && as stirred tn iccbath for 2 h. Wanner to rt and
further CHCI, (I mL) was added. KsCO, (0.51 g, '3.6675
mmol) v as added, and the ntixture stirred for 3 h at rt before
filtering through a pad ofanhydrous MNSOs 'I'he tiltrate was

[0422] 16 mg (22%) yellow powder. HPLC/MS lit/z:
507 17. [M+H], Rt (U): 3.17 min. 'H NMR (600 MHz.
Chion&form-d) 6 10.57 (s, IH), 8.46 (d, J=S.9 Hz, IH).
8.07-8.01 (m. IH), 7.83-7.71 (m, 2H). 7.05 (dd, J=5.9, 0.9
Hz. IH). 5.87 (0, J=74 Hz. IH), 4.74-4.59 (m. IH), 3.07
(qu&nt, .I 8.6 Ilz., UI), 2 85 (ddd..l 12 0. 6 4, 3 I I le., 411),
2 64 (s, 311) I 57 (s. 911)
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Example 110: tert-Butyl 4-methyl-2-[[3-[[7-(5-
methy}-1,2.4-oxadiazo}-3-yl)-1 -i aequi noly}J ann no J

cyclobutanecarbonyl]amino]thiazole-5-carboxylate

Example 111: tert-Butyl 4-methyl-2-[methyl-[3-[[7-
(5-methy}-1,2.4-oxadiazol-3-yl)-1 -isoquinoly}J

aminojcyclobutanecarbonyljamino]thiazole-5-car-
boxylate

i +/

[0423] Exmnplc 110 1. 2-A/unto-4-methyl-tluazolc-5-car-

boxylic acid (3.00 g. 18 97 mrna}). DMAP (232 mg. 1.90

mmol) and I-(3-dimethylaminopmpyl)-3-ethylcarbodimiide

hydrochlondc (4 36 g, 22.76 nunc}) werc disso}sexi in

anhydrous DMF (38 mL) under an argon atmosphere. Anhy-
dnnis tert-butamil (36 ml . 379 31 nano}) was added. and the

reaction mixture was stirred at 80'. for 2 h. The reaction
mixture was concentmted under reduced pressure. inixed
with water (100 ml.) and extracted with I itOAc (3x75 mi,)
Thc combuuxl organic layer was washed with saturutcd

NaCI (3x50 mL), dned over MSSOs and concentrated under
reduced pressure 'I'he crude inaterial was purified by flash

chromatography (20-60/o EIOAc in cyclohcxanc) to yield
2.10 g (32%) of tert-butyl 2-amino-4-methyl-tlfiazole-5-

carboxylate as an off-white. crystalline solid I IPI f:/MS

n0z. 215.0SG)6 [M+H]', Rt (X):2.21 nun.

[0424] Example 110 2a Preparation as described for 0
using 3-[[7-(5-methy}-1,2,4-oxadiazol-3-yl)-1 -isoquinoly}J
amino]cyclobutanecarboxylic acid [0](30 mg, 0.093 mmol)
and tert-butyl 2-amino-4-methyl-tluazolc-5-carboxylntc (50
mg, 0 234 mmol). Purification by rei cree flash chromatog-
raphy folloived by 8(:X-2 filtnstion Yield 33 mg (53%)
colourless, amorphous solid. HPLC/MS m/z; 521.196i5
[M+H], Rt (U): 2.92 min 'H NMR (ti00 MHz. DMSO-d,)
6 1240 (s, IH), 9.01 (s, IH), 8.14 (dd, J=S.S. 1.6 Hz. IH),
8.09 (d. J=7.0 Hz, IH), 7.95 (d. J=5.7 klz, I H), 7.84 (d, J=8 5

Hz. IH), 6.97 (d, J=5.7 klz. IH), 4.73-4.64 (m, IH). 3.13-
3 06 (m, 111), 2 71 (s, 311), 2 63-2 56 (m. 21}), 2.51 (s, 311),
2 45-2 38 (m, 211). I 51 (s. 911).

i +/

[0425] Exiunplc 111.1. }crt-Butyl acctoacctatc (0.50 mL.
3.02 nunol) and pyridine (0.24 mL, 3.02 mmol) were
dissolved in mdivdrou s E }OH (6 0 mL) mid hwi ted at 70'.
for 15 min. lite mixture was then cooled to rt followed by
addition of ioduic (765 mg, 3.015 nunol) and N-mcthylth-
iourea (544 mg, 6.03 mmol). I he reaction mixture was
stirred at rt for I h. Then, the reaction mixture w as heated at
50'. ovcmight. Thc reaction mixture was coo}cd to rt and
diluted with water (20 mL). Sohd Nas03Si was add/xi and
stirred for 5 min Ilia iuixture was mixed with IitOAc (50
ml.) 'I'he aqueous layer ives separated. and the organic layer
v as washed v,ith saturated NaCI (2x20 mL), dried over
anhydrous MSSOs and concentrated under reduced pressure.
The cnide reaction mixture was purified by flash cluoma-
tography (10-80% EtOAc in cyclohcxanc) to yield 145 mg
(17%) of a 4.1 nnxturc of tert-butyl 4-methyl-2-(me/by}-
amino)thiarole-5-carboxylate and tert-butyl 2-[2-(methyl-
amino)thiarol-4-y}Jacetate as an oflxwhite solid. which was
used in the next reaction ivithout further purification, tert-
Butyl 4-methyl-2-(methylamino)thiazole-5-carboxylate:
HPLC/MS m/z: 173.0 [M-CsHsj, Rt (T) 1.24 min. 'H
NMR (600 }/IHz, DMSO-d,) 6 8.14 (q, J=4.9 Hz, IH), 2.80
(d, .1=4.8 Hz, 3H). 2.37 (s, 3H), I 46 (s, 9H). }crt-butyl
2-[2-(methylamino)thiazol-4-ylJacetate 229.1 [M+I IJ . Rt
('I') I 08 min 'I I NMR (600 Ml lz, DMSO-d,) i) 7.40 (q,
J=4.8 Hz, I H). 6.32 (s. IH), 338 (d, J=0.9 Hz. 2H), 2.76 (d.
J=4.8 Hz, 3H). 1.40 (s, 9H).

[0426] Exiunplc 111.2: Preparation as descnbcd liir 0
using 3-[[7-(5-mcdiy}-1,2,4-oxadiazo}-3-yl)-l-isoquuiolyl]
anuno]cyclobutanccarboxylic acid [0](34 mg, 0.104 numil)
and tert-butyl 4-methyl-2-(methylammo)thiazole-5-car-
boxylate (30 mg. 0 104 mmol) Purification by reverse flash
cluomato raphy. Yield: 7.3 mg (13%v) colorless solid.
HPLC/MS nt/z: 535.2119 [M+Hj, Rt (U): 3.01 min. 'H
NMR (600 MHz, DMSO-ds) o 9.03 (s, IH), 8.22-8.14 (m.
IH), S.OS (br s. IH). 7.94 (d, J=G.S Hz, IH), 7.87 (d, J=84
Hz. IH), 7.01 (s. IH). 4.80-4.67 (m, IH). 3.61 (s, 3H).
3 56-3.4S (m, II I), 2 77-2 70 (m, 21 I), 2 71 (s, 31 I), 2 54 (s,
311), 2.51-2.44 (m, 211). I 51 (s, i)I I)
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Example 112 tert-Butyl 4-chloro-2-[[3-[[7-(5-
methyl-1,2.4-oxadiazo1-3-yl)-1-&soqumolyl] nmno]
cyclobutanccarbonyl]amino]tluazolc-5-carboxyla&c

IH). 3.20-3.13 (m, IH), 2.86-2.78 (m. 2H), 2.70 (s, 3H).
2.56-2.49 (m. 2H), 1.57 (s, 9H).

Iixample 113 N-tert-butyl-4-chloro-2-[P-[[7-(5-
n&ethy)-1.2 4-oxadinzof-3-yf)-I-isoquinofyf]a&nine]

cyclobutanecarbonyl]amino]thiazole-5-cnrboxamide

i +/

[0427J I ixample 112 I tert-l3utyl (5-carbnxy-4-chlom-l,
3-tlfiazol-2-yl)carbamate (500 mg, 1.79 nunol) and Dfvk&kp

(22 mg, 0.179 nunc&i) v ere mixed in anhydrous DMF (3 6

mL) at rt under nn ar on atmosphere. I-(3-dimethylamino-
propyl)-3-ethyl-carbodiimnlc hydrochlondc (413 m, 2 15

nmiol) and anhydrous 2-methyl-2-prupanol (3.4 mL, 35 9

mmol) were added successively 'I'he reaction mixture was
heated at 60 0" ('I he reaction was stopped after 3 h due to
the fomiation of tv o by-products. The reaction mixture was
cooled to rt. mixed with 0.5 M HCI (50 ml ) nnd extracted
with EtOAc (3x30 mL). The combined organic Layer was
washed with saturated NaCI (3x20 mL), dnixl over &uihy-

drou s MgSOw lil tered and concentra&cd under rcduccd prcs-
sure I'he crude matenal was purified by flash chromatog-
raphy (0-30% IitOgc in cyclohexane) to yield 100 mg
(17;v) of tert-butyl 2-(tert-butoxycarbonylamino)-4-chloro-
thiazole-5-carboxylate as a colorless powder. HPLC/MS
m/z: 357.0648 [M+Nn], Rt (U): 3.47 min.

[0428J I ixample 112 2 tert-butyl 2-(tert-butoxycarbo-
nylamino)-4-chloro-thiazole-5-carboxylate (100 m . 0.299
nunol) and anhydmus 2-methyl-2-propanol (1.1 mL. 11.95
nmiol) acre mixed a& rt under an ar on a&mosphcrc. 4 M
HCI in dioxanc (2.2 mL, 8.96 nunol) was added and thc
reaction mixture was quickly cooled down in an ice bath and
was then allowed to slowly warm to rt More 4 M IICI in
dioxane (0.75 ml „2 99 mmol) was added and the niixnire
was continued to stir at ambient temperature. The reaction
was stopped after 2 d [Note: still some startin ~ mntenal
prcscn& bu& cleavage of thc cs&cr became a problem]. Thc
Icac&loll llllx&ure was collect&i&a&cd Ulldci Iixlilccd plcssilrc.
'I'he cnide material was used in the next reaction v ithout
further purification I IPI.('/MS rn/r. 179.0 [M —('sf lsJ+. Rt
(P) 1.37 min.

[0429] Exmnplc 112.3a Prc7&aration as described fi&r 0
using 3-[[7-(5-methyl-1,2,4-oxadiaznl-3-yl)-1 -isoquinolylJ
aminoJcyclobutanecarboxylic acid [0[(47 rng, 0 144 mmolj
and tert-butyl 2-amino-4-chloro-thiazole-5-carboxylate
hydrochloride (30 mg, 0.111 nunol). Purification by reverse
flash chromato raphy. Yield: 2.8 mg (5%) ofl&wlntc solid.
HPLC/MS m/z. 541.1420 [M+kl] . R& (IJ). 2.96 min 'H
NMR (600 MHz, Mc&hanoi-ds) 8 8.96-8.93 (m, IH). 8.23
(dd..l 8.4. I 6 I lz, ll I), 7.88 (d, .I 6 0 I fz, 111). 7.81 (6,
.I R5 fir, 111), 7 02 (dd..l 6 I, 0.9 I lz, 111), 4 67-4 59 (ni,

i +/

[0430] Example 113.14 tert-Butyl (5-carboxy-4-chloro-l.
3-thiazol-2-yl)carbamate (480 mg, 1.72 nunol) and BTFFH
(708 m, 2.24 mmol) were mixed in anhydrous DCM (34
mL) in a micruw ave i ial a& r& under mi argon aunospherc.
DIPE&& (1.36 mL, 7.75 nunol) was added, and the m&x&urc

was continued tn stir at rt fiir 30 min tert-1lutyl amine (0.36
ml., 3/44 mmolj was added and the reaction mixture was
heated at 80" (2 under micrnwave irmadmtion for I h. 'I he
mixture v,as cooled to rt nnd volatiles were removed under
reduced pressure. The crude material wns punfied by flash
chromatography (0-40% E&Ohc ui cyclohcxanc) &o yield
201 mg (35%) of &crt-butyl N-[5-(&art-butylcarbamoyl)-4-
chlorn-thiarol-2-ylJcarbainate as a colourless, arnorphnus
sohd. I IPI,('/MS m/v. 334 I [M+I IJ'. Rt (U): 3.12 min.

[f)431J 1ixample 113 2: tert-Butyl N-[5-(tert-butylcarbani-
oylj-4-chlorn-thiazol-2-vlJcarbamate (200 mg. 0 60 mmol)
and 4 M HCI in dioxnne (4.5 mL, 18.0 mmol) were mixed
at O', under an argon atmosphere. The reaction mixture
v as allov, ed to &tenn to mnbient temperature and was stirred
for 6 h [adih&iona l 4 M HCI in dioxmic (I .5 mL, 6 00 nunol)
was added sf&cr 4 h]. 11&c reaction m&xture was conccntrauxl
under reduced pressure to yield 160 mg (99%) of 2-aniino-
¹ert-butyl-4-chlom-thiazole-5-carboxamide hydrochlo-
ride as an off-wffite po&vder. HPLC/MS m/z 234.0648
[M+H] . Rt (Ug 236 min.

[0432] Example 1133s Preparation as described for 0
usia 3-[[7-(5-n&ethyl-1,2,4-oxadiazo)-3-yl)-I-&soqufnofyf]
anuno]cyclobu&anccarboxylic acid [Example 96](47 mg.
0.144 nunol) aml 2-anuno-N-&er&-bu&yl-4-chloro-tluazolc-5-
carboxmnidc hydrochlondc (30 mg, 0.111 nunol). Purilica-
tion by reverse flash chromatography fiillowed by S( %-2
filtmtion. Yield I') mg (31%) colourless, amorphous solid
HPLC/MS n&/z: 540.1576 [M+H]'. Rt (U): 2.77 min. 'H
NMR (600 MHz. DMSO-d,) (& 12.59 (s. I H), 9.02-8.99 (m.
IH), 8.14 (dd, J=8.5. 1.6 Hz, IH), 8.09 (d. J=7.1 Hz, IH).
7.95 (d, 1=5.7 Hz. I H). 7.S4 (d, J=S.5 Hz, IH), 7 42 (s, IH).
6.97 (dd, J=5.9, 0.9 Hz, IH). 4.75-4.67 (m, IH). 3.14-3.07
(m, I I lj, 2.71 (s, 311), 2 63-2 57 (m. 211), 2 46-2 40 (rn, 211),
I 36 (s, 911)
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Exmnple 114: [(I R)-2,2,2-trifluoro-l-methyl-ethyl]
4-methyl-2-[[3-[[7-(5-methyl-1,2,4-oxadiazol-3-vl)-

I-isoquiuolyl]amino]cyclobutanecarbonyl]amino]
tluazolc-5-carboxylutc

Example 115: [(I S)-2,2,2-trifluom-l -methyl-ethyl]
4-methyl-2-[[3-[[7-(s-mcdty1-1.2,4-oxadtazol-3-yl)-

I-isoquinolyl]amuto]cyclobutanccarbonyl]tunuto]
thiarole-5-carboxylate

/ +/

/ g/

[0433] Exmnplc 114.1.. (2R)-l.i,l-Trifluoropropan-2-ol

(250 mg, 2.1&) mmol), I)MAP (27 mg„0.22 nuuol) and

I-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydro-

clfloride (462 mg, 2.41 mmol) were mixed in anhydrous

DMF (4.4 mL) at rt under mt argon aunospherc. 2-Amino-

4-methyltluazole-5-carboxyltc acid (381 mg, 2 41 mmolj

was added. and the react/on mixture was heated at 60" C.

overnight. The reaction mixture was cooled to ambient

temperature. mtxed with water (100 mL) and extmcted with

EtOAc (3x50 mL). The combined organic Layer was washed

with saturated NaHCO, (50 mL), satumsted NaCI (2x50 mL),

dried over at/hydrous MSSOs and concentmted under

reduced pressure. The crude material was pur/T/ed by reverse

flash cluomatography (10-70% MeOH in water [0.1% FA])

to yield 61 mg (11%) of [(IR)-2.2.2-trifluoro-l-methyl-

ethyl]2-amino-4-methyl-tluazole-5-carboxylate as an ofiz

white solid. HPLC/MS m/z: 255.0418 [M+H]'. Rt (U) 2 55

min.

[0434] Example 114 2z Preparation as described for 0
using 3-[[7-(5-methyl-1,2.4-oxadiazol-3-yl)-l-isoquinolyl]
anuno]cyclobutanccarboxylic actd [0](30 mg, 0.093 mmol)
and [(I R)-2,2.2-tnfluoro-l-methyl-ethyl]2-;unuto-4-
methyl-thtazolc-5-carboxylate (26 mg. 0.102 nunol). Puu-
fication by reverse flash chmmatography follotved by
8( X-2 hltration. Yield 37 mg (69%) ofigwhite solid. I IPI.('/
MS nt/z: 5//1.1533 [M+H]+. Rt (UX 2.93 min. 'H NMR (600
MHz, DMSO-d„) o 12.62 (s, IH). 9.02-8.99 (m. IH). 8.15
(dd. J=8.5, 1.6 Hz, IH), 8.09 (d, J=7.0 Hz, IH). 7.96 (d,
J=5.7 Hz, IH), 7.84 (d, J=8.5 Hz, IH), 6.99-6.95 (m, IH),
5.63 (hept. IH). 4.74-4.65 (m, I H), 3.16-3.09 (m, IH). 2.71
(s, 311), 2 64-2 58 (m, 21 I), 2 57 (s, 31 I), 2 46-2 38 (nt, 211),
I 46 (d..i 6 6 Ilz., 311).

[l)435] Example 115 I Preparation as described in 0
usia (2S)-1, l. I-trilhtoropropan-2-ol (250 mg, 2.19 nunol)
and 2-amino-4-methyltluazole-5-carboxylic actd (381 m .

2.41 mmol). Purification by res crsc flash chromatogmphy.
Ytcld: 69 mg (12%) oflzwlutc sohd. HPLC/MS m/z. 255.
0418 [M+I I], I&t (U) 2 55 min
[0436] Example 115.2z Preparation as described for 0
usia 3-[[7-(5-methyl-I,2,4-oxadiazol-3-yl)-l-tsoquinolyl]
anuno]cyclobutanccarboxylic actd [0](30 mg, 0.093 nuuol)
and [(IS)-2,2.2-tnfluoro-l-methyl-ethyl]2-mnuto-4-mcthyl-
tluazole-5-carboxylate (26 mg, 0.102 mmol) Purification by
reverse flash chmmatognsphy followed by S('X-2 iiltnstion
Yield: 41 mg (75%) oflzwhite solid I IPI ('/MS m/z 561
1528 [M+H]', Rt (U): 2.92 min. 'H NMR (600 MHz.
DMSO-d,) o 12.62 (s, IH). 9.02-8 99 (m, IH), 8.14 (dd.
J=8.5, 1.6 Hz, IH), 8.09 (d. J=7.0 Hz, IH), 7.96 (d. J=S.7
Hz. IH). 7.84 (d, J=8.5 Hz, IH), 6.97 (dd, J=5.9, 0.8 klz.
111), 5.67-5.5') (m. III), 4 74-4 65 (m. 111). 3 16-3 08 (m,
111), 2 71 (s, 31 I), 2 64-2 58 (m. 21 I), 2 57 (s. 31 I), 2.46-2.38
(m, 211), I 46 (d..f 6 6 I lz. 311).

Example 116: Ethyl-4-(difluoromethyl)-2-[[3-[[7-(5-
methyl-1,2.4-oxadiazol-3-yl)-l-isoquutolyl]anuno]
cyclobutaneearbonyl]mnino]tluazolc-5-carboxylate

t
+/
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[0437] Example 116.1: Ethyl 2-chloro-4,4-difiuoroac-
ctoacctatc (200 mg, 1.00 nunol) mtd tluourca (IS I mg. 2.00
nmtol) werc mtxed tn mthydrous EIOkl (1.00 mL) ut a
microwave vial under an argon atmosphere. 1he reaction
mixture vvas heated at 100" I'y microwave irradtation for
I h. The reaction mixture v as concentrated under reduced
pressure and mixed with diethyl ether. The formed prectpi-
tate was filtered offi washed with diethyl ether and dried
under reduced prcssure to ymld lii mg (S0%) of ethyl
2-smuto-4-(dtlluoromethyl) thiszoic-S-carboxylate as an ofit
white solid. I IPI (:/MS nt/z 223.0349 [M+I IJ, Rt (X) 2 04
nun

[0438] Example 116 2s Preparation as described for 0
using 3-[[7-(S-methyl-1,2,4-oxadtazol-3-yl)-l-isoquinolyl]
anuno]cyclobutanccnrboxylic actd [0](30 mg, 0.093 mmol)
and cthy12-smino-4-(dttluoromcthyl)tluazolc-5-carboxylate
(23 tng, 0 102 mmol) Purification by reverse tlash chmma-
tography Yield 31 mg (63%) colorless pnv der. I IPI C:/MS
m/z; 529.145(i [M+H]', Rt (X): 2.86 min. 'H NMR (600
MHz, DMSO-d,) 8 12.93 (br s, I H). 9.02-8.99 (m. I H). 8.15
(dd. J=8.5, 1.5 Hz, IH), 8.09 (d, J=7.0 Hz, IH). 7.96 (d,
J=5.7 Hz, IH). 7.84 (d, J=8.5 Hz, IH), 7.42 (I, J=S3.7 Hz,
IH), 6.97 (d, J=5.7 Hz, IH), 4.74-4.67 (m. IH), 4.32 (q,
.I 7.1 I lz. 211), 3 16-3 09 (nt, 111), 2 71 (s, 311). 2 65-2 5'1

(m, 211). 2.47-2 41 (m. 21 I), I 31 (t, .I 7 I I lz. 311).

I ixample 117 N-(5-tert-butyl-4-tnethy)-thiazol-2-
yl)-3-[(7-methyl-I-tsoquinolyl)antinoJcyclobutan-

ecarboxamide

[0439] Exmnplc 117.1. cts-3-Wnutocyclobutanccarbox-
ylic acid hydrochloride (463 ntg, 3 05 mtnol) and sodnun
carbonate (1.0N g. 10 2 ntmnl) vvere tnixed in anhydrous
NMP (4.07 ml ) under an argon atmosphere and stirred at rt
for 10 min I-Chloro-7-methylisoquinoline (362 mg, 2.04
nunol) v as added and the reaction mixture was heated at
170'. thc rcacuon was stopped aficr 48 h due to thc
format ton of by-products. Thc res coon mixture w us p uri lied
by reverse flash chmmatography (5-50% MeOI I tn water
[0 I'i I'AJ) to yield 9N mg (17%) nf 3-[(7-tnethyl-I-isoqui-
nnlyl)aminoJcyclobutanecarboxylic acid as an ofi'-wlute
solid. HPLC/MS n9z 257.1 [M+H]'. Rt (U): 1.71 mut.

[0440J Example 1172: Preparation as described for 0
using 3-[(7-methyl-I-isoquinolyl)antino]cyclobutanecar-
boxylic acid (30 mg. 0.117 mmol) and 5-tert-butyl-4-
methyl-thiazol-2-ylamine (40 mg. 0.234 mmol). PuriTication
by res crse fiash chromntography followed by SCX-2 Iiltra-
tton. Yn:ld: 17 mg (3S%) colourless, umorphous soltd.
HPLC/MS m/z. 409.2048 [M+kl] . Rt (IJ). 2.90 min 'H
NMIZ (600 Mliz. DMSO-d ) 8 11.76 (s. 111). N.I3 (s. 111),

7 7N (d, .I 5 8 I lz, I I I), 7 59 (d, .I 8 3 I lz, II I), 747-7 41 (Ill,

2H). 6.85 (d. J=5.8 Hz, IH), 4.65-4.56 (m, IH), 3.06-2.97
(m, I H), 2. S9-2. S I (m. 3H), 2.47 (s. 3H), 235-2.26 (m, 5H).
136 (s, 9H).

Example I IN. 3-(5-methyl-1,2,4-oxmhazo1-3-yl)-N-
(3-((4-methyl-5-(3-methyl-1,2,4-oxadtazo1-5-yl)

thiazol-2-yl)amino)-3-oxopropyl)benzamide

0

[I)441J Example 118 I c Methyl 4-methyl-2-[3-[[3-(5-
methyl-1,2,4-oxadiazol-x-yl)benzoylJaminoJpropanoy-
Lamtno]thiazole-5-carboxylate [0](60 00 m, 0.1397 mmol)
v as suspended in MeOH (1.00 mL) and water (1.00 mL)
bcforc sodium hydroxide (111.77 mg, 2.7943 mmol) was
added The reaction was hcatcxl to 55' but no dissoluuon.
'll ll (I (8) ml ) was added. and the reaction mixture became
hontogennus and was stirred at 55'L for I hr 20 min
I C:MS showed near cnmplete conversion and snme degre-
dation product. The mixture was cooled in an icebath and
acidtfied with I M HCI (-4 mL) and concentrated in vacuo.
Thc crude was partitioned betwccn EtOAc (25 mL) and
water (2 S mL). Thc orgamc layer was washed wtth bnnc and
dried nver MNSOw I'oncentration in vaccuo gave a colorless
powder of 4-methyl-2-[3-[[3-(5-methyl-t,2.4-oxadiazo1-3-
yl)benzoylJaminoJpropano-ylaminoJthiazole-5-carboxylic
acid (14 mg. 24%, 0.0337 nunol). Purity 90% (UV). This
material v:as used in the next step without further purifica-
tton. HPLC/hIS m/z. 416.1 [M+H], Rt (P): 1.81 nnn.

[0442] Example 118.2c To 4-methy)-2-[3-[[3-(5-methy)-
1.2.4-oxadiazol-3-yl)benzoyl]amtno]pmpanoylamino]thiaz-
olc-S-carboxylic actd (14.00 mg. 00337 mmol) in tufity-
drous DMF (0.70 mL) was added EDC HCI (743 mg.
0.0388 mmol) and HOBt (5.46 mg. 0.0404 mmol). Thc
renctinn mixture was stirred under nitrogen for 30 min at rt
before the addition of acetamide oxime (3 25 mg. 0 0438
mmol). The reaction mixture vs as sttrred ar rt for 17 h where
upon LCMS showed ood conversion to [(2)-I-aminoeth-
yhdcnctunuto]4-methyl-2-[3-[[3-(5-methyl-1,2,4-oxadi-
azol-3-yl)benzoyl]tunuto]propanoylamtno]tluazolc-S-car-
boxylate. Acomlcnser was added. and thc rcacuon was Ihcn
heated to 100" C: behind a blast shteld under nitrogen for 21

h to perform the cyclisation. 'I he volattles vvere remnved in
vacuo and the crude purified by reverse phase colunut
cluomato raphy (eluent: 20-100'i8 MeOH in v ster (+0.1%
formic actd modtlicr in both)) to alford 3-(5-methyl-1,2,4-
oxudiazol-3-yl)-N-(3-((4-methyl-5-(3-methyl-1,2,4-oxadt-
azol-5-yl)thiazol-2-yl)mnuto)-3-oxopropyl)benzamidc (1.2
mg, 8%, 0 (X)26 mmol) I IPI,C /MS m/z 454.1 [M+I IJ, ltt
(lt) I 31 min 'l l NMIZ (500 Ml lz, Acetone-ds) 6 11.42
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(broad s. I H), 8.54 (td. J=l.8, 0.6 Hz. IH). 8.30 (s. I H). 8.18
(ddd, J=7.7, I 7, 1.1 Hz, IH), 8.09 (ddd, J=7.8. 1.9. 1.2 Hz,
I H), 7.65 (rd, J=7.8, 0 6 Hz. IH), 3.90-3.80 (m, 2H). 3.02 (I,
.I 6.5 I lz. 211), 2.68 (s, 311). 2.64 (s, 311). 2.38 ( ~ . 311)

Example 119: 3-((7-(5-methyl-1,2.4-oxadiazo1-3-yl)
isoquinolin-l-yl)amino)-N-(5-(5-propyl-1.2.4-oxnib-

aznl-3-yl)thiazol-2-yl)propenamide

v ashm v,ith MeOH before elutin srith 2M NH, in MeOH
to afford 3-((7-(5-methyl-1,2,1-oxadiazol-)-yl)isoquinolin-
l-yl)amino)-N-(5-(5-propyl-1.2,4-oxadiazo)-3-yl)thiazo1-2-
yl)propiuranudc (7 mg, 295/w 0.0143 nunol) as a colorless
sohd. HPLC/MS nr/z: 491.16, [M+H]'. Rt (U): 2 (i2 min. 'H
NMR (600 ilIHz. DMSO-di) 8 12 65 (s, IH), 8.91-8.87 (m.
111), 816 (dd, 1 85. I 51lz, I II). 8 11 (s, 111). 8 06 (t I 5 5

Hz. IH), 7.98 (d, J=S.7 Hz, IH). 7.86 (d. J=8.5 Hz, IH).
7 00-6.97 (m, III), 3 84 (q. J 6.41lz, 21 I), 2 95 (dt..i 100,
7.1 Hz, 4H), 2.70 (s, 3H), 1.80 (sext, J=7.4 Hz, 2H), 0.98 (u
.I 7 4 I lz, 311)

I ixanrple 120 Pmpyl-I -methyl-3-(3-(3-(5-methyl-l,
2,4-oxadiazol-3-yl)benzmnido)propanamrdo)-1

I I-pyranrle-5-carboxylate

jr

[0443J I ixample 119 1. N-(5-cyanothiazol-2-yl)-3-[[7-(5-
methyl-1,2.1-oxadiazn1-3-yl)-l-isoquinolylJaminoJpropana-
mide [0](37 40 mg, 0.0922 mmol) and TEA (0.01 mL,
0.0922 mmol) were heated at 80" C. in fbmim]OAc (0 18
mL). Hydroxylannne hydrochlonde (12.82 mg, 0.1845
Ilrlllol) was tirell addixl, alii risc Icsrllrlllg sirlurlrrlr v as stirred
fisr I 5 h. 'I'he solution was cooled down to rt and was
partitioned between water (15 ml.) and IitOAc (10 ml,)
Aqueous phase extnscted with! ItOAc (2x10 ml ) Organic
layer was combined, dried over ma mesium sulfate and
concentrated under vacuum to yield N-[5-f(Z)-Nxhydroxy-
carbamunidoyl]rluazol-2-yl]-3-[[7-(5-methyl-1.2,4-oxadr-
azol-3-yl)-I-rsoqurnolyl]amino]propanamidc (40 mg. 99%,
0 0912 mmol) as a colorless solid I IPI,('/MS m/z 439 14,
[M+I IJ+. Rt (P) I 00 min

[0444J lixample 119.2 l)utyric acid (001 ml . 0.05')7
nunol), N-[5-[(Z)-Nnhydroxycarbamimidoyl]rhiazol-2-yl]-
3-[[7-(5-methy)-1,2,4-oxadrazol-g-yl)-i-isoquinolyl1amino1
propanamide (21.80 mg, 0.0497 nunol). and EDC.HCI (11.
44 mg, 0 0597 nuno1) w crc suspended ur a nnxr urc rrfMcCN
(0.17 mL) mrd THF (0.17 mL) under niuogen aunosphcrc.
'I'he resulting solution was stirred at rt for 17 h. Volatrles
were removed under reduced pressure to afford N-[(/)-N-
hydroxy-C-[2-[3-[ [7-(5-methyl-).2,4-oxadiazo1-3-yl)-l -rso-
quinolyl]amino] pro pano y lamino I

thi azol-5-yl]carbonimi-
doyl]butanamide HPLC/MS m/z: 509.18. [M+H] . Rr (P)
1.25 rlrllr.

[0445] Exmnplc 119.3s To a soluuon ol N-[(Z)-N-hy-
droxy-C-[2-[3-[[7-(5-methyl-l.2,4-oxadiazo1-3-yl)-l-iso-
quinolylJaminoJpmpanoylanrinofthiazol-5-ylJcarboninri-
doylJbutanamide (25 29 mg. 0.0197 mrnol) in DMSO (0 30
mL) was added potassium hydroxide (Il.l(i mg, 0.1989
nunol). The resultrn solution was stirred at rt for 1.5 h.
Additional potassium hydroxide (4 cq.) was added, and thc
rcsulung solution was stirrrxl at rt for 1.5 h. Punlirxl by
rcvcrsc pltasc column cluomarography (clucnt. 30-80%
MeOI I in water (+0.1% formic acid)) followed by purifica-
tion by ion exchange 8(:X-II column chromatography,

,JL

[0446] 3-[[3-(s-methyl-1,2,4-oxaihazo1-3-yl)bcrrzoyl]
aminoJpropanoic acid fOJ(49.58 mg. 0 1801 mmol), propyl
5-mnmo-2-methyl-pyrazole-3-carboxylate (30 00 m .

0 1637 nunol) and I IA'I'l.l (87.17 mg, 0 2292 mrnol) were
dissolved in dry DMF (1.09 mL) at rt. DIPEA (0.04 mL.
0.2456 nunol) was added mrd thc reaction mixture was
stirred overnight at rt. The mixture was diluted with EtOAc
and srashcd with a solution ofNHsCI, starer (2x), drmd over
MSSOs and concentrated in vacuo. Purified by reverse phase
colunur chromatography (eluent: 30-100% McOH/HsO+0.
1% formic acid) to give propyl I-methyl-3-(3-(3-(5-nrethyl-
1.2.4-oxadiazol-3-yl)-benzamido)pmpanamrdo)-1 H-pyra-
zole-5-carboxylate (54 nm, 75%. 0 1226 mnrol) as a
colorless powder. HPLC/MS nr/z: 441.2, [M+H] . Rt (R):
I 29 min. 'I I NMR (500 Ml lz. DMSO-dr) iy 10 68 (s, 111,

NH), 8.81 (t. 1=5.5 Hz, IH, NH). 8.47 (t, )=1.8 Hz, I H). 8.12
(dr, J=7.8. 1.4 Hz, IH). 8.03 (dr. J=7.9. I.S Hz, IH), 7.65 (u
J=7.8 Hz. IH). 7.05 (s, IH), 4.20 (t. J=(i.5 Hz. 2H), 3.98 (s.
3H), 3 58-3.SI (m, 2H). 2.68 (s, 3H), 2.63 (t, J=7.0 Hz, 2H).
I 73-1.65 (m, 211), 0 95 (t, .I 7 4 I lz, 311)
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[0447] The follov ing example was prepared analogously

1&xample 121 Propyl-I-methyl-2-(N-methyl-3-(3-
(5-methyl-1,2,4-oxadiazol-z-yl)benzamido)propana-

mido)thiazole-5-carboxylate

0

afii&rd cyclopentyl 4-methyl-2-(3-(3-(5-methyl-1,2,4-oxadi-
azol-3-yl)bcnzamulo)propmu&m&do)thiazolc-S-carboxyla&c
(8 mg, 23%. 0.0165 mmol) as an oiltwlutc powder. HPLC/
MS m/zs 484.2, [M+I IJ, Rt (It) I 43 min 'I I NMII (5(X)

Mi lz., Acetone-ds) 8 11 27 (s, 111). 8 53 (t. J I 5 I lz, 111),
8.29-8.21 (m. IH). 8.20-8.14 (m. IH). 8 09-8.04 (m. IH).
7.66-7.59 (m. IH). 334-3.28 (m. IH). 3 86-3.80 (m. 2H).
3.00-2.93 (m, 2H), 2.67 (s, 3H). 2.51 (s, 3H), 1.96-1.89 (m.
2H), 1.81-1.74 (m, 4H). 1.68-1.62 (m, 2H)

Example 123: I lexyl-4-methyl-2-(3-(3-(5-methyl-i.
2,4-oxadiazol-3-yl)benzamido)pmpanam&do)thiaz-

ole-5-carboxylate

)
[0448J 15 mg (14%). colorless po&vder. I IVI,('/MS n&/z

472.2, [M+H] . Rt (R): 1.42 min. 'H NMR (500 MHz,
DMSO-d,) 8 8.85-8.79 (m, IH). 8.50-8.45 (m. IH), 8.13 (dt,
;1=7.8, 1.5s idz, IH). 8 04 (dt, J=7.9. 1.4 Hz, IH). 7.66 (t,
J=7.8 Hz. IH), 4.16& (t, J=6.5 kiz. 2H), 3.66 (s. 3H). 3.64-
3.59 (m. 2H), 3.07 (t. J=6 8 Hz, 2H), 2.68 (s. 3H), 2.57 (s,
311), 1.74-1.60 (m. 211), 0 94 (t, .I 7.4 I lz, 311)

Example 122. Cyclopm&tyl-4-methyl-2-(3-(3-(5-
methyl-1.2,4-oxadiazol-3-yl)benza&nido)pn&pana-

mido)thiazole-5-carboxylate

[0449] 4-methyl-2-[3-[[3-(5-methyl-1,2,4-oxudiazo1-3-yl)
bcnzovl]an&ino]propm&oylmuu&o]tluazole-S-carboxyhc uc&d

[OJ(3000 mn, 0 0722 mmol) was dissolved in dry DCM
(I (X) ml,) at rt Oxalyl dichloride (0 06 ml., 0.7222 mmol)
followed by a few dmps of DMF were added. The reaction
mixture was stirred at rt for 2 h before the solvent was
removed under reduced prcssure, and cyclopentanol (I 00
mL) was added Thc reaction m&xturc was stirred af rt fi&r 4
h. Thc solvent was ren&ovcd Unde» ctlucc&1 p&casu&e &u&d thc
residue was purified by reverse phase column chromatog-
raphy (eluent 30-100% MeOI I/I I&O+0 I'!! formic acid) to

[045()J Example 123 I u I-Methyl-2-[3-[[3-(5-methyl-1.2,
4-oxad&azol-3-yl)benzoylJaminoJpropanoylammoJthiazole-
5-carboxylic acid [0](60.00 m, 0.1444 mmol) was dis-
solved in dry DMF (1.00 mL) at rt. Pyridine (0.07 mL.
0.1733 nunol) and (2.3.4,5.6-pcntafiuorophcnyl) 2,2.2-&ril-
luoroacctatc (0.03 mL. 0.1733 nunol) were added and thc
nuxturc was st&rrcd Ibr I h at n and

overnight

at 60 0" C. Thc
reaction mixture was diluted &vith I&tOAc, washed &vith

water, dried over MgSOs and concentrated under reduced
pressure. Purified by reverse phase column chromatography
(eluent 30-100%a MeOH/H&O+0.1'!v fom&ic acid) to give
(23.4,5.6-pentafiuorophenyl) 4-u&ethyl-2-[3-[[3-(5-methyl-
1,2 4-oxadiazol-3-yl)benzoyl] anuno]propanoylamino]thiaz-
olc-S-carboxylate (28 mg. 33%, 0.0482 mmol) as a colorless
powder I IPIX'/MS m,'z 582 1. [M+I IJ', ltt (O): 3 29 &nin

[0451] Extuuplc 123.2.. Hcxan-I-ol (0.60 mL, 4.7803
mmol) was &aided to (2.3,4,S,6-pcntafiuorophcnyl)
4-&uethyl-2-[3-[[3-(5-n&ethyl-1,2. I-oxadiazol-3-yl)benzoyl J

aminoJpropanoylamino]thiazole-5-carboxylate (20 00 mg„
0.0344 mmol) at rt. DMF (0.50 mL) was added. The reaction
m&xture was stirred at rt for 20 min, at 65" C for 2 h and
100" C for 3 h. DMAP (3 mg) was added, m&d thc react&on
nuxturc was stirred at 100'. for I h. Thc react&on m&xturc
was d&lut&d w&th E&OAc, washed w&th water, dncd over
MSSO4 and concentrated under reduced pressure Purified
by reverse phase column chromatography (eluent 30-100%
MeOH/H&O+0.1'!I formic acid) to afford hexyl 4-methyl-2-
(3-(3-(5-u&ethyl-I.2,4-oxadiazol-3-yl)benza&uido)propana-
nudo)thiazole-5-carboxylate (14 mg, 81%, 0.0280 mmol) as
a m&lorlcss powder. HPLC/MS m/z: 500 2, [M+H], Rt (R).
I.S4 min. ' NMR (500 MHz, DMSO-ds) 6 12.54 (s, IH).
8 86 (t, .I 5 5 I lz., 111). 8 46 (t, .I I 7 I lz, I I I), 8 13 (dt,
.I 7 7, I 4 Ilz, ll I), 802 (dt. J 8.0, I 4 Ilz. 111), 7 65 (t,
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;1=7.8 Hz. Iiq), 4.19 (t, J=6.5 Hz. 2H). 3.65-3.56& (m, 2H),
2.78 (t, J=6.8 Hz, 2H), 2.68 (s, 3H), 2.53 (s. 3H). 1.69-1.60
(m, 2H), 1.40-1.33 (m, 2H), 1.33-i.24 (m, 4H), 0.90-0.82
(m, 311)

[0452] The following examples &vere prepared analo-
goilslv:

Example 124: Cyclohexyl-4-methyl-2-(3-(3-(5-
methyl-1.2,4-oxadtazol-3-yl)bcnzamido)propmta-

mido) this zoic-5-carboxylate

3-yl)benznmido)pnspanamido)thiazole-5-carboxylate (43
mg, 98%, 0.0822 nunol) hydrochlondc as a cream-colour&xi
powder HPLC/MS n0z. 487.2, [M+H], Rt (R). 0.98 min.
'I I NMIt (500 Ml lz, Methanol-ds) 6 8 49 (t. J I 7 I lz, 111),

8 19 (dt, .I 7 8, I 4 Ilz, 111), 7 &P)-7 94 (m. 111), 7.61 (t,
J=7.8 Hz. I H). 4.32 (t. 1=5.8 Hz, 21T). 3.77 (t, )=6.8 Hz. 2H).
3.05-2.97 (m. 2H), 2.88 (t, J=6.8 iqz, 2H). 2 66 (s. 3H), 2.59
(s, 3H). 1.88-1.77 (m. 4H).

Example 126 3-(4-methoxyphenyl)propyl
4-methyl-2-(3-(3-(5-methyl-l,2,4-oxadtazo1-3-yl)
benzamido)propanamido)thiazole-5-carboxylate

jl,l
[0453] 11 tng (3(i%), colorless powder. HPLC/MS m/z
498.2, [M+H] . Rt (R): 1.49 min. 'H NMR (500 MHz,
DMSO-ds) 6 12 52 (s, IH). 8.86 (t. J=5.5 Hz, IH). 8.46 (t,
J=l.8 Hz, IH), 8.13 (dt, J=7.7. 14 klz. IH), 8.02 (dt, J=7 9,
la Hz. IH), 7.65 (I, J=7.8 Hz, IH), 4.92-4.84 (m, IH),
3 6 4-3 56 (m. 21 I), 2 78 (t, .I 6.8 I lz, 211). 2.68 (s. 31 I), 2 53

(s, 311). I N7-1 78 (m. 211), 1.72-1.63 (m. 211). I 56-1 45 (nt,
3H), 1.44-1.31 (m, 3H).

Example 125: 4-aminobutyi 4-methyl-2-(3-(3-(5-
methyl-1,2,4-oxadiazo1-3-yl)benzamido)pmpana-

nudo)thtazolc-5-carboxylate hydroctlortdc

[0455] 20 mg (67%). colorless powder. HPLC/MS nv'z.

564 2 [M+H], Rt (R): 1.52 nun. 'H NMR (500 Mklz.
l)MSO d& ) 6 12 55 (8 111). 8 N7 (t..l 5 6 I lz, 111), 8 48-8.43
(m, I I lj, N.15-8 0') (&n, I I I), f06-7 99 (m, 111), 7.69-7.61
(m, 1 1 I), 7 16-7 09 (m,211). 6 NN-6 81 (m,21 1),4 16 (t,.l 6 4
Hz. 2H). 3.71 (s, 3H). 3.60 (q, J=(u5 Hz, 2H), 2.79 (t, J=6.8
Hz. 2H), 2.68 (s. 3H), 2.66-2.39 (m. 2H), 2.54 (s. 3H).
1.97-1.89 (m. 2H).

Example 127. 4-(2-methoxyethoxy)butyl 4-mcthyl-
2-(3-(3-(5-methyl-1.2,4-oxadtazo1-3-yl)bcnzmntdo)

propanamido)thiazolc-5-carboxylate

o

[0454] tert-butyl N-(4-hydroxybutyl)carb;unate was used
in an analogous procedure I'ollowcd by dcprotcctton using
HCI ut dtoxanc (1.04 mL, SO cq., 4.1762 nunol) at rt litr 3
h 'I'he solvent was removed under reduced pressure to afford
4-a&ninobutyl 4-methyl-2-(3-(3-(5-methyl-1.2,4-oxadtazol-

[0456] 23 mg (61%), cream colourcdt powder HPLC,'IviS
nt/z 546.2, [hi+H], Rt (R): 1.35 min. 'H NMR (SOO Mklz.
Methanol-ds) 6 8 49-8 47 (m. 111), 8 19-8 15 (nt, 111), 7.96
(ddd, .I 7 &7, I 9 1.2 Ilz 111). 7 60 (td. J 7 8, 0 6 I lv., 111),
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4.27 (t, J=6.4 Hz, 2H). 3.77 (t. J=6.7 Hz. 2H), 3.60-3.56 (m,
2H), 3.55-3.51 (m, 4H), 3.35 (s, 3H). 2.86 (t, J=6.7 Hz. 2H),
2.66 (s, 3H), 2.56 (s, 3H), I 84-1.77 (m, 2H), 1.74-1.67 (m,
211)

Exmuplc 128: Methyl-2-methyl-5-[3-[[3-(5-mc&hyl-
1,2,4-oxad&azol-3-yl)bm&zoyl] amino]propanoy-

lamino]pyrazole-3-carboxylate

.JL

afibred 4-methyl-5-(I-methylbutyl)tluazol-2-am&ne (20 m .

14%, 0.1085 nuuol) as yellow od HPLC/MS ngz. 185.1.
[M+H] . R& (R): 0.92 nnn.
[I)459] I ixample 129.2 3-(5-methyl-1,2.4-oxadiaro1-3-
yl)-N-(3-((4-a&ethyl-5-(pen&an-2-yl)tluazol-2-yi)a&nine)-3-
oxopmpyl)benzamide was prepared us&ng 4-methyl-5-(1-
mcthylbutyl)tluazol-2-amuse (12 mg, 28%. 0.0272 nunol) as
a brown powder u& m& analogous procedure to 0. HPLC,'IvIS
n8z 442.2, [1&I+H], Rt (R): 1.49 min. 'H NMR (500 Mklz.
('hlomform-d) (& 8 41 (t, .I I 8 I lz, 111), 8 17 (dt..l 7.7, I 4
I Iz, I I I), 7 93 (dt, 1 8.0. I 5 I lz, 111). 7 54 (t..l 7 8 I Ix 111),
7.13-7.07 (m. IH). 3.89-3.81 (m. 2H). 3 01-2.93 (m. IH).
2.84-2.79 (m, 2H), 2.66 (s, 3H). 2.21 (s, 3H), 1.62-1.46 (m.
2H), 1.31-1.19 (m, 5H). 0.87 (t. J=7.3 Hz, 3H) (lxNH no&

obscrv&xl).

Example 130. 4-Acc&amidobutyl 4-methyl-2-(3-(3-
(S-methyl-1,2,4-oxad&azol-3-yl)bcuzanudo)propana-

mido)thiazole-5-carboxylate

) (

[0457] 42 mg (56%). colorless fiuih: powder. HPLC/MS
n9z. 413.16 [M+H], Rt (R): 1.15 mu&. 'H NMR (500 MHz,
DMSO-ds) 6 10 68 (s. IH), 8.82 (t, J=5.5 Hz, I H), 8.52-8.43
(m, IH). 8.16-8.10 (m, IH). 8.03 (ddd, 1=7.8, 1.8, I I Hz,
111), 7 65 (t, .I 7 8 I lz, 111), 7 05 (s, 111), 3 99 (~, 311). 3 83

(s, 311), 3.55 (q, .I 6 8 I lz, 211), 2.69 (s. 311), 2 63 (t..& 7 I

Hz, 2H).

I ixample 129 3-(5-&uethyl-I.2,4-oxadiazo1-3-yl)-N-
(3-((4-methyl-5-(pecten-2-yl)thiazol-2-yl)amino)-3-

oxopmpyl)benz&snide
+&I/

) I

[0458[ 1ixample 129 I: A n&ixture of 4-methvlheptan-2-
one (100 00 mg. 0 7800 mmol). thiourea (118.74 mg, 1.55'7'7

nunol) and molecular &od&ne (197.96 m . 0.7800 nunol) was
dissolved in EtOH (I 56 mL) and heated overnight at 80 0"

C. Thc reaction m&x&urc was dilu&cd with EtOAc. &vashcd
with an aqurx&us soluuou of NaOH (I M) and an aqucxn&

solunon of NaS 05. dncxI over MgSO and concmurutcd
under reduced pressure Purification by silica gel column
chromato raphy (eluent: 20-40% litOAc in cyclohexane)

[I)46()] Acetyl acetate (6 58 ul .. 0 0696 mmol) and 4-ami-

nobutyl 4-methyl-2-[3-[P-(5-methyl-1.2.4-oxadiazo1-3-yl)

benzoyl]&uuino]pmpanoylmnu&o] &lua zoic-5-carboxylate
hydrochloride [0](28.00 mg. 0.0535 mmol) were dissolved
u& dry THE (0.50 mL) a& rt. TEA (2239 uL, 0.1606 numd)
was added and the reaction mixture was stirred at rt for I h

The solvent was removed under reduced pressure and the
rcs&duc was d&ssolvcd u& DMSO (0.5 mL+03 mL) and

punfied by reverse phase column chron&atography (eluent
30-100% MeOH/H,O+0.1;6 formic acid) to give 4-acetami-
dobutyl 4-methyl-2-(3-(3-(5-methyl-l,2,4-oxadiazo1-3-yl)
benzanndo)propanamido)thiazole-5-carboxylate (20 mg„

71%, 0.0378 mmol) as a colorless powder. HPLC/MS nt/z:
529 2, [M+II], Itt (It): I 23 min 'l l NMlt (500 Mlis,
DMSO-ds) 6 12.50 (s, IH), 8.8(i (t, 1=5 (i Hz. IH), 8.46 (t.
J=l.g Hz, IH), 8.13 (dt, J=7.7, 1.4 Hz, IH), 8.02 (0&. J=8.0.

I 4 I is, I II), 7 84 (t..i 5.6 I la. 111). 7 65 (t, .I 7.8 I is. 111),

4.19 (t. 1=6.5 Hz, 2H), 3.64-3.5/i (m, 2H). 3.09-3.01 (m.

2H), 2.78 (t, J=6.8 Hz. 2H). 2.68 (s. 3H). 2.53 (s, 3ki), 1.78

(s, 311), 1.6')-I 60 (m, 211), I 52-1 44 (m, 211)
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Example 131. Propyl-I -methyl-3-(3-((7-(5-methyl-
1.2,4-oxadtazol-3-yl)tsoqutnolul-l-yl)annno)pro-
panmnido)-I H-pyrazolc-5-carboxylate ibrmatc

[0463] 13 mg (36%), slightly yellow powder. HPLC/MS
nt/z 472.17, [M+H], Rt (Z): 2.80 mtn. 'H NMR (600 Mklz.
DMSO-d&,) 6 12.41 (s, IH), S.86 (t, J=S.5 Hz, IH). 8.47 (H
I I 8 I lv 111) 8 14 (dt J 7.7 I 4 fir. 111) 8 04 (ddd..i 7 9

I N. I 2 I lz, 111), 7 67 (t. J 7 8 I Iz, 111), 3 63 3 58 (m, 211),
2.79 (t. 1=6.8 Hz. 2H), 2.70 (s. 314), 2.51 (d, J=I.O Hz, 3H).
1.52 (s, 9H).

Example 133: Ethyl-3-methyl-5-[3-[[3-(5-methyl-l,
2,4-oxadiazo1-3-yl)benzoyl]amino]propanoylamino

[

thlophcnc-2-carboxvlatc

kl

8

kJL
kt kt

[0461J 3-[[7-(5-methyl-1,2.4-oxadiazo1-3-yi)-l-isoqui-
nolylJaminoJpropanoic acid [0[(16 05 mg. 00538 mnlol),
HOBt (14.54 mg. 0 107/i nunol). EDC.HCI (20.63 rng,
0.1076 mmol) and propyl 5-amino-2-methyl-pyrazole-3-
carboxylate (11 83 mg, 0.0646 nunol) werc dissolved ul dry
DMF (0.29 mL). The reaction mixture wus wanncd to60'.

and stirred overnight Purilicd by rcvcrsc phase colunul
chromato raphy (eluent 30-) (X)% MeOI I/I IsO+0 1% for-
mic acid) to afi'ord propyl l-methyl-3-(3-((7-(5-methyl-1.2,
4-oxadiazol-3-yl)isoquinoltn-I-yl)tunino)propanamido)-I
H-pyrazole-5-carboxyLste fomlate (ll mg. 44%. 0.0237
nmlol) as a yellow powder. HPLC/MS nt/z. 464.2, [M+H],
Rt (R). 1.18 nun. 'H NMR (500 Mklz, DMSO-d„) 6 10.69
(s, IH), 8.90-8 87 (m. IH), 8.23-8.ig (m, IH). 8.14 (dd,
.I R5. I 5 I lz. 111), 8 00-7 94 (m. 211). 7 N4 (d..i 8 5 I lz.,

I I I), 7.06 (s, 111). 6.96 (d..l 5.7 I lz. 111), 4 20 (t..i 6 5 I lz.,

2H), 3. 98 (s, 3H), 3.80-3.73 (m. 2H). 2.74 (t. J=7.0 Hz. 2H),
2.70 (s, 3H). 1.74-1.66 (m, 2H), 0.95 (t. J=74 Hz. 3H).
[0462] The following cxamplcs werc prepared by an
analogous ptoccdntc.

I/xample 132 'I err-butyl-4-methyl-2-(3-(3-(5-
methyl-1.2,4-oxadiazol-3-yl)benzatnido)pnlpana-

mido)thiazole-5-carboxylate

[0464] 6.8 mg (8%), amorphous colorless solal. HPLC/
MS nv'z. 443.14 [M+H] . Rt (R). 1.32 mtn. 'H NMR (500
MHz. DMSO-da) 6 11.5S (s, IH), 8.88 (t, J=5.6 Hz, IH).
8 46 (d, .I I .N I lz, II I), 8 13 (dt..i 7 9. I 4 I Iz, I! I). 8 03 (dt,
.I 7 7, I 4 I lv, I I I). 7 65 (t..i 7 8 I lz, II I), 6 52 (s. II I), 4 20
(q. J=7 I Hz. 2H), 3.58 (q, 1=6.5 iqz, 2H), 2.71 (t, J=6.9 Hz.
2H). 2.68 (s. 3H), 240 (s, 3H), 1.2/i (t, J=7.1 Hz. 3H).

Example 134: Ethyl-4-methyl-2-(3-(3-(5-methyl-l,
2,4-oxadiazol-3-yl)benzamido)-N-propylpropana-

mido)thiazolc-5-carboxylate

0

H H

[I)465J Example 134 1. Sodium tnacetoxybomhydride
(227.61 mg. 1.0739 mmol) was added to a solution of ethyl
2-mnmo-4-methyl-thiazole-5-carboxylate (100.00 m .

O.S370 nunol) and propmlal (0.12 mL, 1.6109 mmol) in
DCE (3 SS mL). Acetic acid (0.05 mL, 0.80S5 mmol) was
added. and thc solution was heated under microwave irra-
diation for 30 min at 80 0''I he reaction mixture was
quenched v'ith a satunlted hydrogenocarbonate solution (20
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mL) and extracted with DCM (20 mL). The or snic layers
werc washed w&th bnnc (20 mL), dncd over M SOs and
concra&&ra&cd under reduced prcssure to afl'ord ethyl
4-methyl-2-(propylamino)thiazole-5-carboxylate (129 mg,
105%, 0.5650 mmol) as a yellow oil which was used &n the
next step without further purification. HPI C/MS m/z: 229.
10, [M+H] . Rt (P) I 38 min.

[0466] Exmuplc 134.2.. Us&ng ethyl 4-methyl-2-(propy-
lamu&o)thiazolc-S-carboxylate u& a procedure u&rilogous to 0
afl'orded ethyl 4-methyl-2-(3-(3-(5-methyl-1.2,4-oxad&azol-
3-yl)benzamido)-N-propylpmpanamido)thiazole-5-car-
boxyhste (15 mg. 11'!8, 0.0309 nunol) as a colorless solid.
HPLC/MS nt/z: 48(x18. [M+H], Rt (S): 3.1(i min. 'H NMR
(500 MHz. DMSO-d,) 6 8 81 (t, J=5.4 Hz, IH), 8.47 (d,
J=l.8 Hz, IH), 8.13 (dt, J=7.7. 14 klz. IH), 8.04 (dt, J=7 9,
1.5 Hz. IH), 7.66 (t. J=7.8 Hz. IH), 4.24 (q, J=7.1 Hz, 2H),
4 11 (t, .I 7.&1 I lz, 211), 3.64 (q, .I 6 5 I lz. 211), 3.0'7 (t, .I 6 8

I lz. 211). 2.68 (s, 311), 2 56 (s. 311), I 72 (sext, .I 7 5 I lz.,

2H), 1.28 (t. J=7.1 Hz. 3H). 0.92 (t, J=7.4 Hz. 3H).

Example 135: Ethyl-3-(3-((7-(5-methyl-1.2.4-oxnch-
azol-3-yl)isoquu&ol&n-I-yl)amu&o jpropm&anudo )-I

H-pyrezoic-5-carboxylate

0

0

8
H

j&
I

[04671 To 3-[[7-(5-methyl-l,2,4-oxadiazol-3-yl)-l-isoqui-
nolyl]tunino]propano&c ac&d [0](30.00 mg, 0.1006 nm&ol)

and Pyl3rop (93 77 mg. 02011 inmol) v ss added Iithyl
5-amu&o-I h-pyrazolc-3-carboxylate (18.72 mg. 0.1207

mmol) dissolved in anhydmus IJMI'0 63 ml.). To the
solution was added DIPEA (70.07 uL, 0.4023 mmol) and
st&rrcd at n Ibr 3 d. Punlicd by rcvcrsc phusc colunu&

chromato raphy (eluent 20-100% MeOI I in water (+0 1%

formic acid modifier in both)) followed by ion-exchange
colunu& SCX-IL clut&ng w&th 2M NH, in McOH, aflbrdcd
ethyl 3-(3-((7-(5-methyl-1,2.4-oxadiazo1-3-yl)isoquinolin-
I-yl)amino)pmpanamido)-I H-pymszole-5-carboxylate (13

mg, 30%, 0 029&1 mmol) I IPI.('/MS n&!z: 43&3.2 [M+I IJ, Rt

(U): 2.12 min. 'H NMR (500 MHz, DMSO-d,) 8 13.49 (s,

IH), 10.68 (s, IH), 8.91-8.86 (m, IH). 8.14 (dd, J=8.5. I 6

I lz 111) 7 &98 (d J 8 311z 211) 7 85 (d .I 8.511z. I I I) 7 03

(s, IH), 6.96 (d, 1=5.7 Hz, IH), 4.29 (q. J=7.1 Hz. 2H), 3.77

(q. J=6.9. 6 5 Hz, 2H), 2.7S (t. J=7.0 klz. 2H). 2.70 (s, 3H),
I 30 (t..l 7.1 I lz, 311)

Exmuple 136; 6-Hydroxyhexyl 4-methyl-2-(3-(3-(5-
methyl-1,2,4-oxadiazol-3-yl)-5-(tnfluoromcthyl)
bcnziuunlo )prop muimnlo) thia zoic-S-carboxylate

F

8

[0468] Exiuuplc 136.1z Through u m&xturc of methyl
3-bromo-5-(trifluoromcthyljbcnzoatc (S.50 g, 19.432 mmol 1

and zinc cyanide (2.97 g. 25.261 mmol) in l)MI'97 16 ml,)
nitrogen was bubbled fi&r 15 min Palladium tetrakis(triph-
enylphosphine) (1347.28 mg, 1.1659 mmol) v as added.
purged with nitmgen for 5 min and heated at 100" C, for 3
h. Added to bnnc (800 mL), cxtractcd w&th diethyl ether
(2x100 mL). washed combined or muc lnycrs w&th bnnc
(2x2SO mL). Dried o& cr magncsnim sufi'atc. Purification by
sihca gel column chromatography (1iluent 0-10% I itOAc in
cyclohexane) to aflord methyl 3-cyano-5-(trifluoromethyl)
benzoate (4.03 g, 90%&, 17.564 nuuol). 'H NMR (500 MHz.
Chloroform-d) 8 8.53-8.48 (m, 2H). 8.09 (td, J=l.6, 0.8 Hz.
IH), 4.01 (s. 3H).

[I)469J Example 136 2. Methyl 3-cyano-5-(trifluoron&-
ethyl)benzoate (533 60 ing, 2.3285 mmol) and 'I'I&A (0.32
mL 2.3285 mmol) were heated at 80" C. in [bmim]OAc
(233 mL) and hydroxylmnine hydrochloride (323.62 m .

4.657 mmol) was added. The solution w as stirred fi&r 15 min
at 80 '. The mixture was cooled down to rt and water (50
mL) was added. Rcs&due was cxtractcd w&th EtOAc (3x25
ml.). Organic layers were combined. washed with brine (25
ml.), dned over MSSOs and concentnsted under reduced
pressure. Purified by reverse phase column chromatography
(eluent IO-100%a MeOH in water (+0 1% formic acid in
both)) to afford methyl 3-[(Z)-Isp-hydroxycarbamjn&jdoyf]-
5-(tnthioromethyl )benzoate (390 mg, 64%, 1.487S nuuol) as
a ta&lorlcss solul. HPLC/MS n&/z. 263.1, [M+H]', Rt (P).
0 &15 min.

[0470] Exiuuplc 1363.. Acetic acnl (0.08 mL, 1.4722
mmol), methyl 3-(N-hydroxycarbam&mnloyl)-5-(tnfluorom-
ethyljbenzoate (386 00 ing. I 4722 mmol) and I&I j(' l('I
(310/45 mg, I 6194 mmol) &vere dissolved in MeCN (4.82
ml.) and 'I'IIE (4.82 ml,) under nitmgen atmosphere 'I he
solution was stirred overnight at rt There was still startin
material. ED(SHCI (0.2 eq) and acetic acid (0.2 eq) were
added. and thc solut&on was stir&xf at rt for further 3 h.
&/ofat&fcs werc removed under rcduccd prcssure to afli&rd

methyl 3-(N-acetoxycarbam&midoyl)-5-(trifluoromethyl)
benzoate (450 mg, 10(y%, 1.4792 mmol) as a colourless oil
which was used in the next step &vithout further purification
HPLC/MS n&/z: 305.1, [M+H]'. Rt (P): I 32 min.

[11471J Example 136 4c 'Io a solut&on of n&ethyl 3-(N-
acetoxycarbamimidoyl)-5-(trifluommethyl)benzoate (447
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87 mg, 1.4722 mmol) in DMSO (1.47 mL) was added
potassnim hydroxide (272.60 mg, 4.8583 nunol). Thc solu-
tion was surrcd at rt I'or 60 mui. Water (I mL) was added in
order to carry out the saponitication. 'I he solution was then
stirred at rt fiir fiirther I h. I.(/MS showed complete
conversion into the expected carboxylic acid. (Vater (20 mL)
was added, and the aqueous layer was washed with EtOAc
(20 mL). Aqueous layer was acidified (until pH around I) by
adding fi:w drops of I'unnng HCI (37%). Residue was
cxtr;mtcd with EtOAc (3x20 mL). Orgamc layers werc
combined, washed with brine (25 nil.). dried over magne-
sium sulfate, and concentrated under reduced pressure to
afl'ord 3-(5-methyl-1.2.4-oxadiazol-3-yl)-5-(trifluorom-
ethyl)benzoic acid (360 mg. 90%. 15227 mmol) as a
colorless solid. HPLC/MS ntlz: 273.0 [M+H], Rt (P): I 49
Illlll.
[0472J I ixample 136 5. 3-[[3-(5-methyl-t.2,4-oxadtazol-
3-yl)-5-(trifluoromethyl)benzoyl]amino]propanoic acid was
prepared using an analogous procedure to 0 using 3-(5-
methyl-1,2.4-oxadiazol-3-yl)-5-(trifhloromethyl)benzoic
acid. HPLC/MS nt/z: 344.1, [M+H], Rt (R). 1.21 mui.
[0473J Example 136 6C Pmcedure analogous to 0 using
hexane- I. 6-diol afl'orded 6-hydroxyhexyl 4-methyl-2-(3-(3-
(5-methyl-1.2,4-oxadiazol-3-yl)-5-(trifluoromethyl)ben-
zamido)propanamido)thiazole-5-carboxvlate (43 ntg, 80%,
0.0737 nunol) as a cream-coloured powder. HPLC/MS m/z
584.2, [M+H]'. Rt (R): 1.46 min. 'kl NMR (500 MHz,
Methanol-ds) 6 8.75-8.70 (ni, 111), 846-840 (ni, 111),

8 31-8 25 (m. 111), 4 25 (t, .I 6 5 I la. 21 I), 3 79 (t, .I 6.6 I lz.,

2H), 3.56 (t, J=6.6 Hz, 2H), 2.87 (t, J=6.6 Hz, 2H), 2.68 (s,
3H), 2.55 (s. 3H), 1.78-1.70 (m, 2H). 1.61-1.52 (m. 2H),
1.51-1.40 (m, 4H)

Exmnple 137: 5-Butyl-4-methyl-N-(2-((7-(5-methyl-
1.2,4-oxadiazo1-3-yl)isoquinohn-l-yl)anuno)ethyl)

tluszolc-2-carboxamidc lormate

6

0

[04'74] To a stirred solution ixintainuig 5-butyl-4-mcthyl-
tluazolc-2-carboxylic acid (16.82 mg, 0.0844 nunol), HATU
(48 13 mg. 0.1266 mniol) and DIPI:A (29 40 ul,. 0.1688
mmol) in l)MII (0 30 ml,) was added NO[7-(5-methyl-1.2,
4-oxadiazol-3-yl)-l-isoquinolyljethane-1.2-diamine [01(25.
00 mg. 0.0928 mmol). The resulting solution was stirred at
rt oi cmight Purilicd by revcrsc phase colunui cluonuitog-
raphy (clucnt. 40-90% McOHiH10+0.1% Ihrmic ucid)
aflhrded 5-butyl-4-methyl-N-(2-((7-(5-methyl-1,2.4-oxadi-
azol-3-yl)isoquinolin-I-yl)aniino)ethyl)thiazole-2-carbox-
amide formate (8 mg, 19%, 0 0178 mniol) a cream-coloured

powder HPLC/MS nv'z: 451.2, [M+H], Rt (T). 1.28 min.
'

I N MR (600 Ml Iz. Methanol-ds) 15 8 79 (s, 111), 8.35-8.22
(m, IH), 8.17 (dd, J=8.5, 1.8 Hz. IH). 7 86 (d. 1=6.1 Hz.
IH), 7 76 (d, J=8.4 Hz, IH), ().98 (d, J=6.0 Hz, IH).
3.84-3.76 (m, 2H). 3.76-3.69 (m, ZH). 2.75 (t, J=7.5 Hz.
2H), 2 65 (s, 3H), 2.32 (s, 3H), 1.62-1.52 (m. 2H), I 40-1.30
(m, 211), 0 92 (t, .I 7 4 I lz., 31 I).

Example 138: Cyclopentyl-I-methyl-3-(3-((7-(5-
methyl-1,2.4-oxadiazo1-3-yl)isoquuiolui-l-yl)anuno)

piopanamido)-I I I-pyrazole-5-carboxylate

0

LH

)
[I)475J Example 138 l. 'In a solution of 3-amino-I-
methyl-1 H-pyrazole-5-carboxylic acid (50.00 mg. 0.3543
mmol) and DMAP (4.33 mg, 0.0354 nunol) ui DCM (3.31
mL) was successively added I M DCC (0.43 mL, 0.4251
mmol) and cyclopcntanol (052 mL, 3.5428 mmol). Thc
resulting solution was stirred at rt overnight I CMS showed
colllpli:tc convcrsiou. lgolatllcs w'crc rcltlovcd oildcr vaciiilill
and the crude product was purified by reverse phase chro-
matogmaphy. Residue was dissolved in DMSO (0.8 mL. RBF
washed with 0 3 ml. IJMSO) and loaded onto a 12 g ( 18

SNAP Ultra cohuun. Column iias eluted v ith 20-70%
McOH in water (+0.1% formic acid). Tubes 7 to 10 werc
passed tluoupt a SCX-II cartridge (5 ). Colunui was eluted
with MCOH followed by 2M anunouia solution in McOH.
Basic fraction was concentrated under reduced pressure to
afliird cyclopcntyl 5-mnino-2-methyl-pyrazole-3-carboxy-
late (35 nig, 47%, 0.1673 mmol) as a colourless oil. I PPI,('i
MS m/z: 210.13. [M+Hj', Rt (T): 1.22 min.

[0476] Example I 38.2c ('yclopentyl 5-amino-2-methyl-
pyrazolc-3-carboxylate used ui an analogous proccdurc to 0
to idlhrd cyclopcntyl 2-methyl-5-[3-[[7-(5-methyl-1,2,4-
oxadiazol-3-yl)-I-isoquinolyl]anuno]propanoylanuno]pyra-
zole-3-carboxylate (8 8 m, 27%, 0.0180 mmol) as a col-
orless solid. I IPI,C/MS miz: 490 22, [M+I IJ+. Rt (U) 2.67
min. 'H NMR (600 MHz, DMSO-d,) 8 10 67 (s, IH).
8.91-8.85 (m. IH), 8.15 (dd, 1=8.5, 1.5 Hz. IH). 7.99 (d.
J=5.7 Hz. IH). 7.96 (i. J=5.5 Hz. IH), 7.85 (d, J=8.5 klz.
IH), 7.02 (s. IH), 6.97 (d. J=5 7 Hz, IH), 5.29 (dq, J=6.1.
3.0 Hz, IH), 3.97 (s. 3H). 3.77 (td, J=7.0, 5.2 Hz, 2H), 2.74
(t..l 7.0 I lz., 211). 2 71 (s. 311). I 96-1.86 (m, 211). 1.74
(dddd, .I 20 9. 11 3), 6.5. 3 5 I lz. 411), I 65-1 56 (in. 211).
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Example 139: 3-[[3-(5-methyl-l.2,4-oxadiazol-3-yl)
phenylJfonnamido)-N-[4-methyl-x-(trifluorom-

ethyl)-1,3-thiazol-2-y11propenamide

Example 140; Ethyl-2-((2-(3-(5-ethyl-1,2,4-oxadi-
azol-3-yl)benzamido)ethyl)carbamoyl)-4-mcthyltlu-

azole-5-carboxylutc

[0477J I ixample 139 I: 4-Methyl-5-(tritluoromethyl)-1.3-
thiazol-2-mnine (142 5 mg, 0.782 nunol). Boc-p-alanine
(177.6 mg. 0.939 nunol) and HAJJ (446.0 mg. 1.173 nunol)
were dissolved in DMF (2.0 mLJ. N-Ethyidiisopropylarnine
(202.1 mg, 1.564 nunol) was add&xi, and thc brown solution
was stirred at rt for 3 h 'I'he reaction inixture was diluted
with ethyl acetate (30 mL). wash&xi with water and bnnc,
dried &vith sodium sulfate. filtered. and evaporated to dry-
ness. The oily residue was purified by flash clnommography
to yield 199 mg light brown solid, which v ss suspended in
dioxane (3.0 mL), treated with HCI in 1,4-dioxane (4 M. 3 2

mL) a&xi sttrrcxf at rt for 2 h. Thc reaction mixture was
evaporated to dryness to give 184 m of 3-amino-N-[4-
methyl-5-(trifiuoromcthyl)-1,3-tluazo1-2-yl]propan snide
dihydrochloride as a yellow solid I IPI,('/MS m/z: 254 I

[M+H] . Rt (M). 1.18 min.

[0478J I ixample 13&) 2: 3-Amino-N-[4-methyl-5-(trifiuo-

romcthyl)-1.3-tluazol-2-yl]propanamide dihydrochloridc

(184.0 mg. 0 564 mmol), 3-(5-methyl-l.2.4-oxadiuzol-3-yl)
benzoic acid (13N 2 mg, 0 677 mmol) and [I jimethylaniino-
([1.2,3]triazolo[4,5-b]pyri&hn-3-yloxy)-mcthylcnc]-dnn-
cthyl-anunonium, hcxafiuoro phospliatc (257.4 mg. 0.677

nunol) were placed in a vial and suspended in DMF (2 5

ml.) N-Iithyldiisopropylamine (310 0 pl, I N05 nunol) was

added and thc clcur brown solution was stirred at rt ovcr-

niPtt. The reaction mixture was diluted with ethyl acetate

(40 ml.). v ashed with water and brine. dried with sodnun

sulfite, lifter&xi, und evaporated to dryncss. The oily residue
was purified by flash cluomatography. and the resulting solid

was triturated with acetonitrile, filtered by suction and

washed with u small tunount of acctomtnlc and tert-butyl

methyl ether, and dned under vacuum at 60" C. overnight to

give 167 mg (67'%) of 3-[[3-(5-methyl-l,2,4-oxadiazol-3-
yl)phenyl]formanudo)-N-[4-methyl-5-(trilluoromcthyl)-l,
3-tlfiazol-2-yl]propenamide as a colorless solid. HPLC/MS
m,'z'40.1 [M+I IJ+, Ift (M) I f&0 min. 'I I NMI( (500 Ml lz.,

DMSO-d&j. o 12.62 (s. IH). 8.83 (t, J=RS Hz, IH), 8.45 (t,

;)=1.7 Hz. IH), 8.12 (dt, J=7.7, 1.4 Hz. IH). 8.03-8.00 (m,

IH), 7.65 (i, J=7 8 Hz. IH). 3.61 (q. J=6.6 Hz. 2H). 2.80 (t,

.I 6.8 I lz. 211), 2.6N (s, 311). 2.40-237 (m, 311)

[I)479J Example 1401 A solutmn of chloro(isopmpyl)
magnesitun: chlorolithium (3.60 mL, 4.6779 mmol) was
added to a solution of ethyl 2-bromo-4-methyl-tluazole-5-
carboxylate (0.90 g. 3.5984 mmol) in dry THF (5 mL) at —78
O' Thc reaction nnxturc was stirred I'or 10 min at —78'.
bcfiirc thc addition ofmorpholine-4-curbuldchydc (0.90 mL.
8 &)96 mmolj. After 25 min the reaction mixture was
quenched with Nl 1st'I (10 ml,). 'I'he aqueous layer was
extracted v,ith EtOAc (2xl0 mL). dried over MNSOx and
concentrated under reduced vacuum. Purified by silica gel
colunui cluomatography (Eluent: 0-20%v EtOAc in cyclo-
hcxanc) to allbrd ethyl 2-fonnyl-4-methyl-thiazolc-5-car-
boxylutc (495 mg, 69%, 24846 nunol) as a colourless oil.
IIPI/O/MS m/z: 2000. [M+I IJ . Ift (O) 233 min

[l)48()J 1ixample 140.2 2-Methylbut-2-ene (7 N2 inl „

73 784 mmolj was added to a solution of ethyl 2-fonnyl-4-
methvl-thiazole-5-carboxylate (490.00 mg. 2.4595 nunol) in
THF (8.20 mL) and t-BuOH (8.20 mL) at rt Afier 5 min. a
solution of sodium dihydrogen phosphate (885.26 mg.
73784 nunol) and sodium chlontc (734.03 mg, 8.1162
mmol) in HaO (4 mL) was added dropwisc Thc reaction
nuxture was stirred for I 5 h at rt. 'I he reaction mixture was
quenched with a satured solution of NasgsOi 'I'he aqueous
Layer was extracted with EtOAc. then acidified to pH=I-2
v ith a solution of 2N HCI and extracted again with EtOAc.
Thc orgtuuc layer v'as dncd over MNSOa and conccntrat&xl
under reduced prcssure to ail'ord 5-cthoxycarbonyl-4-
methyl-tluazolc-2-carboxylic acid (382 mg, 72%, 1.7748
mmolj which was used &vithout further purihcation

[0481] Example 140,3z tert-Butyl N-(2-aminoethyl)car-
bamate (0.09 mL. 0.5766 mmol) was added to a solution of
5-cthoxycarbonyl-4-methyl-tlnazolc-2-carboxylic acid (73.
00 mg, 0.3392 num&1). 3-(cthylinunomcthylcneamino)-N,N-
dimethyl-propan-I-amine. III'I (135.00 mg, 0.8696 mniol)
and I-hydroxybenzotriazole (117 00 mg. 0 N659 nunol) in
dry l)MF at rt. 'I'he reaction mixture was stirred overnight at
rt The mixture v:as diluted with EtOAc (10 mL) and washed
v ith a saturated solution of NaHCO, (2x5 mL) and water
(2xS mL), dncxI over MNSOx and conccntratcd in vacuo.
Punficd by silica gcl column chromatography (Elucnt.
5-50% I&tOAc in cyclohexane) to give ethyl 2-[2-(tert-
butoxycarbonyiam i no)ethylcarbamoylJ-4-methyl-thiazole-
5-carboxylate (50 mg, 41'%, 0 13&)9 mmol) as a colorless
powder HPLC/MS m/z; 358.1. [M+H]'. Rt (R): 2.84 min.

[0482] Extunplc 140.4.. HCI in dioxanc (0.59 mL, 2.3501
mmol) was added to a solution of ethyl 2-[2-(&crt-butoxy-
curbonylamino)ethylcarbamoylJ-4-methyl-thiazole-5-car-
boxylate (42.00 mg, 0 1175 mmol) in dry dioxane (0.59 ml,)



US 2025/0084074 A1

75

Mar. 13, 2025

at rt. The reaction mixture was stirred ovemiaht at rt. The
solvent ives removed under reduced pressure to give ethyl
2-(2-aminoethylcarbamoyl)-4-methyl-thiazole-5-carboxy-
late as a colorless solid. No huthcr punlication.

[0483] Example 140.5: Ethyl 2-(2-aminoethylcarbam-

oyl)-4-methyl-thiazolc-5-carboxylate (28.00 mg, 0.1088

mmol), 3-(5-ethyl-1,2.4-oxadiazo1-3-yl)benzoic acid (28 49

m, 0.130/I mmol), HOBt (29.41 mg. 0.2176 nunol) and

EDC (33.79 mg, 0.21761 mmol) were dissolved in dry DMF

(0.54 mL) at rt The reaction nuxturc was stirred overnight
at rt I'he reaction mixture was diluted vith EitOAc and

washed with NaHCOs (2xg mL) and ivater (8 mL), dried

over MgSOd, concentrated under reduced pressure and dis-

solved in l)MSO (0 5 nil +0 3 ml,). Purification by reverse

phase column cluomatography (eluent: 30-100% MeOH/

H10+0.1'/o formic acid) aflbrdcd nhyl 2-((2-(3-(5-ethyl-l,

2.4-oxadiazol-3-yl)bmizamido)ethyl)cdrbamoyl)-4-mcthyl-

thiazole-5-carboxylate (30 nig, 57%. 0 06123 mmol) I IPI 4'/

MS m/z: 458.1, [M+H], Rt (S): 2.96 min. 'H NMR (500

MHz. DMSO-ds) 8 9 17-909 (m, IH), 8.85-8.78 (m, IH),

8 45 (6 .I I 8 I lz, I I I), 8 14 (dt..l 7 8, 1.4 I lz, I I I), 8 02 (dt,

;1=8.0, 1.4 Hz, JH), 7.66 (t, 1=7.7 Hz. IH). 4.30 (q. J=7.1 Hz,

2H), 3.53-3.4S (m, 4H), 3.08-2.99 (m. 2H), 2.69 (s, 3H),

I 36 (t..l 7.6 I lz, 311). 130 (t..l 7 I I lz., 311)

[0484] The following examples vvere prepared analo-
gouslvx

Exmnple 141: Ethyl-4-methyl-2-((2-(3-(5-methyl-l,
2,4-oxadiazol-3-yl)benzamido)ethyl)carbamoyl)

tluazolc-S-carboxylutc

V

HV~

[0485] 48 m (51%), colorless solid. HPLC/MS m/z
444 I, [M+II] . I&t (I&): 132 min. 'll NMI& (500 Mllz.,
DMSO-ds) 6 9.16-9.10 (m, I kl), 8.83-8.79 (m. IH). 8.45 (1,

.I 1.7 Ilz., II I), 8 12 (dt, .I 7.8, I 4 Ilz, 111). 8.02 (dt, .I 7 9,
1.4 Hz, JH), 7.65 (t, J=7.8 Hz, I H). 4.30 (q. 1=7.1 Hz. 2H),
3 52-3 43 (m, 41 I), 2.69 (s, 311), 2.6N (s. 311), 1.30 (t, .I 7 I

I lz. 311)

Example 142: Ethyl-(R)-4-methyl-2-(3-(3-(5-
methyl-1,2eboxadiazol-3-yl)bmizanudo)butana-

mido)thiazolc-5-carboxylate

[0486] Exiunplc 142.1d To ten-Butyl (3R)-3-aminobu-
tanoate (155.97 mg, 0 9795 mmol) was added anhydmus
l)Mli (4 90 ml,), 3-(5-methyl-1.2,4-oxadiazo1-3-yl)benzoic
acid (200.00 mg. 0.9795 mmol) DIPEA (0.51 mL, 2.9386
mmol) and HATU (345.68 mg, 1.47 nunol). The reaction
mixture was stirred at rt ovemi ht. Water (70 mL) was
added. iuid thc mixture cxuactcd with EtOAc (2x60 mL).
Thc colnbillcd orgalucs werc washixl with sdulldlixl
Nal ICOu brine, dried over MNSOd before concentrating in
vacuo to give tert-butyl (3l&)-3-[[3-(5-methyl-),2.4-oxadi-
azol-3-yl)benzoyl]amino]butanoate (335 ntg. 99%, 0.9699
mmol) as a clear viscous oil. Used without further purihx
cation. HPL('/MS m/z: 368.1 [M+Na], Rt (P): 1.45 min.
[0487] Example 142,2d To tert-butyl (3R)-3-[[3-(5-
methyl-1,2eboxadiazol-g-yl)benzoyl]amino]butanoate
(167.00 mg. 0.4835 nunol) m DCM (1.50 mL) was addixl
TFA (0.37 mL, 4.8351 mmol) mid the mixture surred for 2

h. Thc volatiles werc removed ui vacuo. Tolumtc was addixl
and then evaporated to help remove traces of high boiling
'll:A and by pmducts I ligh vacuum+45" ('ater bath used
to leave (3R)-3-[[3-(5-methyl-l,2.4-oxadiazol-3-yl)ben-
zoyl] unino] butanoic acid (142 m, 102%, 0.4909 mmol) as
colorless solid. No further purification. HPLC/MS nt/z:
458 I [M+H] . Rt (P): 1.51 mui.
[0488] Example 1423d A 50 mL RBF was charged with
(3R)-3-[[3-(5-methyl-l.2g-oxadiazo1-3-yl)bcnzovl]iunuio]
butanoic acul (140.00 mg, 0.4839 nunol), ethyl 2-anuno-4-
methyl-tluazolc-5-carboxylate (90.12 mg, 0.4839 nunol).
I IOI3t (130.7N mg, 0.967') mmol) and dry DMI1 (2.42 ml )
'I'o this mixture was added I IITC (185 54 mg, 0 9679 inmol)
A condensor. needle and empty balloon added. and stirred
for 18 h at 60" C. LCMS showed the desired product present.
Water (50 mL) was iuldcd. This was extracted with EtOAc
(2x3S mL), these orgamcs werc combined, washixl widi
saturatixl NaHCO, (25 mL), bnnc (25 mL), dned over
MNSOd and concentrated in vacuo to give a colorless solid
Purihcation by rever e phase column chromatography
(elutent: 20-80% MeOH in water (+0.1% formic acid modi-
fier in both)) afforded ethyl (R)-4-methyl-2-(3-(3-(5-methyl-
1,2g-oxadiazol-3-yl)bcnzmnido)butanamido) this zoic-S-
carboxylate (10 mg. 5%, 0.0219 mmol). HPLC/MS nv'z.

458 I [M+H], Ri (P): 1.51 min. 'H NMR (500 Mklz.
l)MSO-ds) kt 12.55 (s, 111). R64 (d..l 8 01lz, 111), 8 44 (t,
.I I 8 I lz, 111), 8 12 (dt, J 7.8, 1.4 I lz, 111), 8 01 (dt, .I 7 9,
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1.4 Hz, IH), 7.65 (t. J=7.8 Hz, I H). 4.57-4.44 (m. IH), 4.22
(rt. J=7.1 Hz, 2H), 2.78 (dd. 1=14.9, 7.2 Hz, IH). 2.72 (dd,
J=14.9. 6.8 Hz. IH), 2.69 (s, 3H). 2.53 (s, 3H), 1.26 (t. J=7 I

I lz. 311), I 23 (d, J 6.7 I lz, 3! I)

[0489] The I'ollowing examples werc prcprucd m an mialo-
gous proccdurc

Example 143 Ethyl-(S)-4-methyl-2-(3-(3-(5-
methyl-l,2,4-oxrxliazol-3-yl)bcnzrmndo)butmin-

mido) this zoic-5-carboxylate

7.92 (t, 1=1.8 Hz. IH), 4.20 (t. 1=6.5 Hz. 2H). 3 10 (s, 2H).
2.80-2.73 (m, 2H), 2.69 (s. 3H), 2.66-2.SN (m, 2H), 2.5S (s.
3H), 2 48-2.39 (m, 2H). 2.35 (s. 3H), 1.95-1.84 (m, 2H).
I 74 (dtd, .I 13 8, 7 4, 6.5 Ilz. 211), 1.01 (t..l 7 4 I le., 311)

Example 145: Ethyl-4-methyl-2-(2-methyl-3-(3-(5-
methyl-l.2,4-oxadiazol-3-yl)benzamido)propana-

mido)thiazole-5-carboxylate

0

jt I

[0490J 15 mg (10%). I IPI.('/MS m/z 458.1 [M+I IJ+. Rt
(8) 2.82 min. 'I I NMR (500 Mi lz, l)MSO-ds) rS 12 55 (s,
IH), 8.64 (d. 1=8.0 Hz. IH), 8.44 (dt. J=1.7, 1.0 Hz, IH),
8.15-8.09 (m, IH). 8 01 (ddd, J=7.8, 1.9. 1.2 Hz. IH). 7.(i5

(dr, J=7.6, 0 () Hz, IH), 4.SI (dt, J=13.9. 7.0 Hz. IH), 4.22
(rt. J=7.1 Hz, 2H), 2.83-2.70 (m, 2kl), 2.69 (s, 3H). 2.53 (s,
3H), 1.26 (t, J=7 I Hz, 3H), 1.23 (d, J=6.7 Hz, 3H).

Exmnple 144: Propyl-2-(2-(4-(3-chloro-5-(5-methyl-
1.2%-oxadiazo1-3-yl)bcnzrunnlo)-l-mcthylpipcndur-

4-yl)acetamrdo)-4-mcthyltluazclc-5-carboxylate

H H

[0491J terr-Ilutyl 2-(4-amino-I -methyl-4-piperidyl)ac-
etate and 3-chloro-5-(5-methyl-l.2.4-oxadiazo1-3-yl)ben-
zoic acid alforded propyl 2-(2-(4-(3-el(lorn-5-(5-methyl-I,
2.4-oxadiazol-3-yl)bmizamido)-1 -methylprpcridui-4-yl)
acctanudo)-4-methylthiazolc-S-carboxylate (7 mg, 20%,
0.0122 mmol) us a txilorlcss solid. HPLC/MS nr/z. 575.18,
[M+I IJ . Rt (S) 266 min 'll NMR (500 Mllz, Methanol-
ds) 6 N 30 (t, .I I 5 I lz. 111), 8 13 (dd, .I 2 1. I 5 I lz, 111),

[0492J Example 145 I c I'o tert-butoxycarbonyl tert-butyl
carbonate (2 07 8, 9 4i)31 mmol), 3-smino-2-methyl-pm-
panoic acid hydrate (I 15 g, 9 4i)31 mmol) in dry '!'I llr (9 49
mL) was added TEA (1.46 mL, 10.443 mmol). The reaction
v as stirred at rt for the weekend Volatiles were removed in
vucuo and 3-((crt-butoxycarbonylannuo)-2-methyl-pro-
punoic acnl (2.57 g, 133%, 12.645 nunol) takmi straight on
to next step without further purification I IPI ('/MS m/z
226 I [M+NaJ+, Rt (P) 0 97 mm.
[0493] Extuuplc 145.2z To 3-(tert-butoxycarbonylannno)-
2-nrethyl-propanoic acid (I(N).00 mg, 04920 mnrol) was
added ethyl 2-amino-4-methyl-thiarmle-5-carboxylate (91
63 m, 0.4920 mmol), HOBt (132.97 mg, 0.9841 mmol) and
dry DMF (2.42 mL). After stimn EDC.HCI (188.64 m .

0.9841 mmol) ives added. Stirred under nitrogen for 18 h at
60 O'. Water (s0 mL) added mid extracted with EtOAc
(2x40 mL). Thc orgarucs werc combined, waslrcxi wrtir
saturated Nal I('0, (30 ml.), brine (30 ml,), dried oser
MNSOs and concentrated in vacuo to give a light brown oil
'I'his was purified by silica gel column chromatography
(eluent 5-60% EtOAc in DCM) to alford ethyl 2-[P-(tert-
butoxycarbonylamino)-2-methyl-pmpanoyl]amino]-4-
methyl-tluazolc-5-carboxylate (57 mg. 31%, 0.153S nunol).
HPLC/MS m/z: 372.1 [M+H], Rt (P) I 53 mui.
[0494] Example 1453c To ethyl 2-[[3-(tert-butoxycarbo-
nylmnino)-2-methyl-propanoyl]anuno]-4-methyl-thiazolc-
5-carboxylate (57 mg, 0.15 nunol) ur ihoxanc (0 77 mL).
was added 4M IICI in dioxane (0 77 ml, 3.0691 mnrol)
dmpv ise, while stirring, at rt. 'I he mixture was stirred 2 5 h
at rt before concentrating in vacuo to give ethyl 2-[(3-amino-
2-methyl-propanoyl)iunino]-4-methyl-thiazo le-5-carboxy-
Late (42 mg) as a colorless pov.der. Taken on u ithout I'urther
punlicauon. HPLC/MS m/z. 272.1 [M+H], Rt (P). 1.04
illlll.
[0495] Extuuplc 145.4.. To ethyl 2-[(3-mnrno-2-mcthyl-
propmioyl)tuuuio]-4-methyl-tluazolc-5-carboxylate (58.00
mg, 0.2138 numil) was irddcxl 3-(5-methyl-1.2,4-oxadiazcl-
3-yl)benzoic acid (43 64 m, 0.213N mmol) I)Mls (1.07
ml.). 1)IPEA(0 11 ml,. 0 6413 mmol) and I IA'I'lI (75 43 mg„
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03206 nunol). The reaction mixture was stirred at rt over-
nigh( Reaction mixture puniicxi directly usmg rcvcrsc pluisc
colunui chromatography (clucnt. 30-100/o McOH ui wutcr
(+01% formic acid modifier in both)) to atford ethyl
4-methyl-2-(2-methyl-3-(3-(5-niethyl-1,2.-1-oxadiazo1-3-yl)
benzamido)propanamido)thiazole-5-carboxylate (30 ing,
31%, 0.0656 tmnol) as a tan-coloured powder. HPLC/MS
m/z: 438.1 [M+H] . Rt (S). 2.83 min. 'H NMR (500 MHz,
DMSO-d,) 6 12 53 (s, IH). 8.85 (t. J=S.8 Hz, IH). 8.43 (t,
J=l.7 Hz, IH), 8.12 (dt, J=7.8. 14 klz. IH), 8.00(dt, J=g 0,
I 4 I iz.. I I I), 7.64 (t..l 7.8 I lz.. 111), 4.23 (q..l 7 I I lz, 211),
3 54-3 40 (m. 21 I), 3 02 (sext, .I 6 8 I lz, II I), 2.68 (s. 311),
2.52 (s. 3H), I 27 (t, J=7.1 Hz, 3H). 1.17 (d. 1=7.1 Hz. 3H).

Example 146. 4-(3-((5-(cthoxycarbonyl)-4-mcthyl-
thiazo1-2-yl)amino)-1-(3-(5-methyl-t,2.4-oxadiazol-
3-yl)benzamido)-3-oxopropyl)piperidin-I-ium for-

lllate

8

H

[0496] Exmuplc 146.1.. To tert-butyl 4-(l-;unuio-3-
cthoxy-3-oxo-propyl)pipcndinc-I-carboxylate (125.05 mg,
0.4163 nunol) and 3-(5-methyl-1,2,4-oxaduizol-g-yl)ben-
zoic acid (85 00 mg, 0.4163 inmol) in a 100 ml. RI3ii under
nitmgen atmosphere was added I)Mls (2 08 ml,) followed
by HATIJ (14(i.91 mg. 0.6244 mmol) and DIPEA (0.22 mL,
1.2489 nunol) The reaction mixture was stirred for 17 h
before water (50 mL) added mid extracted with EtOAc
(2x30 mL). The organics werc combined, washed with brine
(30 mL), dried over MgSOm mid conccntratcd ui v muo to
give tert-butyl 4-[3-ethoxy-t-[[3-(5-tnethyl-1.2.4-oxadt-
azol-3-yl)benznylJaminoJ-3-oxo-propylJpiperidine-I-car-
boxylate (1(i9 mg, 83%. 0.3473 nunol) as a clear gum.
HPLC/MS m/z: 487 3 [M+H] . Rt (R): 1.3(i min.

[0497] Exmuplc 146.2.. To tcri-buiyl 4-[3-cthoxy-1-[[3-
(S-methyl-1.2,4-oxadmzo1-3-yl)benzoyljamiixiJ-3-oxo-pro-
pylJpiperidine-I-carboxylate (84 89 mg. 0.1745 mniol) in
'll II'0 87 ml.) was added water (0 87 ml ) followed by
lithium hydroxide hydrate (29.32 mg, 0.6988 mmol). After
stirrin for 2.5 h water (20 ml.) was added and THE was
removed m vacuo. Thc crude 3-(I-(crt-butoxycarbonyl-4-
pipcndyl)-3-[[3-(5-methyl-1,2,4-oxmbazol-d-yl)benzoyl]
aminoJpropanoic acid was taken straight on to the next step
I IPI (HMS m/z: 459 2 [M+I IJ+. Rt (8): 1.28 min.

[0498] Example 146.3. To a solution of ethyl 2-mnino-4-
methyl-thiazolc-S-carboxylate (35.74 m, 0.1919 nunol),
EDC.HCI (66.89 mg, 0.3490 mmol) ui dry DMF (0.87 mL)
was added 3-(I-tcrt-butoxycarbonyl-4-pipcndyl)-3-[[3-(5-
methyl-1,2.4-oxadiazn1-3-yl)benzoyljaminojpropanoic acid
(8000 nm, 0 1745 nimol) and 11013t (47 15 mg. 0.34')0

mmol). The mixture was stirred fiir 18.5 h at 60 0" C. Water
(25 mL) added and cxtractcd with EtOAc (2x25 mL). Thc
orgarucs were combined. washed with saturated NaHCO,
(30 nil ), brine (30 ml). dried m er MgSOm and concentrated
in vacuo to give ethyl 2-[[3-(I-tert-butoxycarbonyl-4-pip-
endyl)-3-[[3-(5-methyl-l,2,4-oxadiazol-g-yl)benzoyl]
amino]propanoyl]amino]-4-methyl-thiazole-5-carboxylate
as a yello~ crude (76 mg) which ii as taken straight on to the
next step. HPLC/MS nt/z. 627.3 [M+H], Rt (P). 1.47 min.
[0499] Extuuplc 146.4.. Ethyl 2-[[3-(I-tert-butoxycarbo-
ny1-4-piperidyl)-3-[[3-(5-methyl-1,2,4-oxadiazn1-3-yl)ben-
zoylJaminoJpinpannylJaiiinn---mmethy-tthiazOI----ca-
boxyLate (7(i.00 mg. 0.1213 nunol) was dissolved in dioxane
(1.00 mL) under nitrogen and 4M HCI in dioxane (1.00 mL.
4 nunol) ives added. After 2 h volatiles were removed. the
res iduc taken up in MeOH and added to a 2g SCX-II colunui
which was washed with McOH before clutuig with I:I Mix
of D('M and 7M Nl I, in MeOI I. 'I'his ives concentrated in
vacuo to give a yellow cuide ivhich was punfied by reverse
plmse column chromatography (eluent 20-80% MeOI I in
v ater (+0.1% formic acid modifier in both)) to afford
4-(3-((S-(ethoxycarbonyl)-4-methylthiazol-2-yl)amino)-I-
(3-(S-methyl-1,2,4-oxadiazol-3-yl)bcuzanudo)-3-oxopro-
pyl)pipcndin-I-ium fonnatc (8 mg, 12%, 0.0140 mmol) as
clear glass I IPI,('/MS iu,'z 527 2 [M+I IJ', Rt (Qy 2.45 inin
'

I N MR (500 M I iz, Methanol-dx) 6 8 50-8 39 (m, 211). 8.17
(dt, .I 7 8, 1.4 I lz.. 111), 7 93 (d..l 7 8 I lz, 111). 7 60 (t..l 7 7

Hz. IH). 4.55 (d. J=6.2 Hz, I H), 4.2(i (q, J=7 I Hz, 2H). 3.4(i
(d. J=12.1 Hz, 2H), 3.08-2.91 (m, 3H), 2.85 (dd. J=15.1. 8.6
Hz. IH). 2.65 (s. 4H). 2.53 (s. 3H), 2.07 (d, J=9.6 kiz, 3H).
1.63 (d, J=13.5 Hz, 2H), 1.32 (t, J=7 I Hz, 3H).

Example 147: 4-(3-((5-(ethoxycarbonyl)-4-methyl-
tluazo1-2-yl)amino)-1-(3-(5-methyl-1,2,4-oxadiazol-
3-yl)bcnzanudo)-3-oxopropyl)-I-mcthylpiperidui-I-

ium I'onnatc

~i(
H

[0500] Ethyl 4-methyl-2-[[3-[[3-(5-methyl-1,2,4-oxadi-
azol-3-yl)benzoyl]tunuio]-3-(4-pipendyl)propmioyl]tunuio]
tluazolc-5-carboxylate was synthcsiscd in method analogous
to thc route to 0. To ethyl 4-methyl-2-[[3-[[3-(S-methyl-l.
2,4-oxadiazo1-3-yl)benuiylJam inoJ-3-(4-piperidyl)pro-
panoyljaminoJthiazole-5-carboxylate (20.00 nig, 0 0380
mmol) under nitrogen was added dry DCE (0.38 mL). AcOH
(3 drops). and formaldehyde (34.5% wt in H,O) (87.91 uL.
03798 nuuol). Thc reaction mixture was stirred for 3 h
bcgirc sothum tnacctoxyborohydndc (24 15 mg, 0.1139
mmol) was added and thc nuxturc was stttrcxt overnight at
it Saturated Nal ICOs solution (10 ml,) added this was
extracted with IJCM (3x10 mi,). I'he combined or anics
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were washed with brine (10 mL). dried over MSSOs and
concm&tratcd &n vacuo to g&vc a clear crude (11 mg). Puriiicd
by rcvcrsc phase column cluomatography (cluent: 20-80%
MeOI I in v ster (+0 1% formic acid inoditier in both))
afi'orded ethyl 4-methy)-2-(3-(3-(5-methy)-1.2,4-oxad&azol-
3-yl)benzamido)-3-(I-methylpiperidin-4-yl)propanamido)
thiazole-5-carboxylate (2.5 mg. 12'iw 0.004ti nunol) HPLC/
MS m/z; 541.2 [M+H], Rt (S); 2.28 min. 'H NMR (500
MHz. Methm&ol-ds) 8 8.47-8.36 (m. 2H), 8.18 (dt, J=7.8. I 4
Hz. IH), 7.93 (dt, J=8.0, 1.3 Hz. IH), 7.61 (I, 1=7.8 Hz. IH),
4 54 (q. J 7.7 I lz, 111), 4 27 (q, .I 7.2 I lz. 211), 3 53 (d,
.I 12 3 I lz.. 21 I), 3 05 2 93 (m, 31 I), 2 86i 2 80 (m, 411), 2 66
(s, 3H), 2.55 (s. 3H), 2.17-1.97 (m, 3H). 1.77-1.57 (m. 2H),
132 (t, 1=7.1 Hz, 3H).

l(xample 148: I:thyl-2-[[(3lr)-4-amino-3-[[3-(5-
methyl-t.2,4-oxadiazo)-3-yl)benzoyl]B&nine]bu-
tanoyl]amino]-4-methyl-thiazole-5-carboxyhste

[0503] Example 148.3c To ethyl 2-[[(3R)-3-amino-4-(tert-
butoxycarbonylanuno)-bntanoyl] anuno]-4-methyl-tluazole-
5-carboxylate (35.00 mg. 0.0906 nunol), 3-(5-methyl-1,2,4-
oxadiazol-3-yl)benzoic acid (18 49 mg, 00906 n&mol) in
I)MI( (0 45 ml,) was added I IA'IU (34 43 mg, 0 0906 mn&ol)
and DIPEA (63.27 uL, 03ti23 nunol). After stirring at rt for
3 h 4M HCI in dioxane (0.45 mL, 1.8 nunol) was added and
stirred at rt for 1.5 h. Stirred overnight but only showed
part&al dcprot(ut&on. Mixture of I mL MCOH and I mL 4M
HCI in (hoxanc added m&d stirred at rt for 4.5 h. The volaules
were removed in vacuo and the crude was puutied by ion
exclmnge 8('X-II column &vhich was washed with MeOI I

before eluting &vith 2M NH, in MeOH. Punfied by reverse
phase column chro&uatoyaphy (eluent. 20-90% MeOH in
v ater (+0.1% founic acid modiiier in both). Ion exchange
SCX-H colunu& used to afibrd ethyl 2-[[(3R)-4-tunu&o-3-[[3-
(5-methyl-l.2,4-oxad&azo1-3-yl)benzoyl]muu&o]-butanoyl]
aminoJ-4-methyl-thiazole-5-carboxylate (17 mg. 40%,
0 0360 mmol). I IPI,("MS m/z: 473 2 [M+I IJ+. Irt (8) 2.15
nnn 'I I NMIt (500 Ml lz. Methanol-ds) 6 8 45 (t, .I I 8 I lz,
IH). 8.13 (dt, J=7.8, 1.5 Hz, IH), 8 01-7 89 (m, IH). 7.56 (t.
J=7.8 Hz. IH), 4.59 (tt, J=7.4, 5 7 Hz, IH), 4.25 (q, J=7.1
Hz. 2H), 3.07-2.76 (m. 4H). 2.64 (s, 3H), 2.52 (s, 3H), 1.31
(t. J=7.1 Hz, 3H).

Example 149: )ethyl-4-methyl-2-[[(38,4It)-4-[[3-(5-
methy)-1,2,4-oxadiazol-3-yl)benzoy)Jan&ino]pyrroli-
dine-3-carbonyl]amino]thiazole-5-carboxylate; for-

nuc ac&d

[0501] Exmuplc 148.1 . To a solution of ethyl 2-;unu&o-4-
methyl-thiazolc-5-carboxylate (203.47 mg, 1.0926 nunol),
y-beta-Dab(Boc)-OI I (35000 mg. 0 9932 mnx&l) in dry
l)MI( (4 97 ml,) was added ED(' I(1 (380 81 mg, 1.9865
nnnol) and HOBt (268.4I mg. 1.9865 mmol). The mixture
was stirred for 18.5 h at 60 0" C. Upon cooling EtOAc and
O'ate& w'(rc Bdd(xl. Thc orgBB&c IBY(r was rctrdncd, wtishcd
with bnnc. dncd over MSSOs and concentmtcd u& vacuo.
Puniied by s&l&ca gcl column cluomatography (clucnt
10-80% l(&OAc in DCM) afforded ethyl 2-[[(3lt)-3-(benzy-
loxycarbonylamino)-4-(tert-butoxycarbonylamino)bu-
tanoyl]amino]-4-methyl-tluazole-5-carboxylate (365 rng,
71;I&, 0.7011 nunol) as a colorless foam. HPLC/MS m/z
521.2 [M+H] . Rt (P). 1.60 nun.
[0502] Exmuplc 148.2c To ethyl 2-[[(3R)-3-(bcnzyloxy-
carbonyhunino)-4-(&crt-butoxycarbonylanuno)butanoyl]
aminoJ/ gmethyl-thiazole-5-carboxylate (180.00 mg,
0 3458 mmol) in I &tOI I under nitrogen was carefully added
10% Palladium on carbon (12.00 mg. 0.1128 mmol). A
hydrogen atmosphere v as introduced and stirred at rt over-
n&ght. Another 12 mg of Pd/C was added and resubmitted to
hydrogenation at 30'. An extra 12 mg ol Pd/C carefully
added under nitrogen Bnd rcsubm&ucd to hydrogen nt rt Ibr
66 h Iteaction mixture heated at 30''or 18 h Reaction
mixture &vas filtered through celite, washed v ith fresh EtOI I

The filtrated was concentrated in vacuo to ive B crude
product. Punfied by silica gel colunu& chromatography (elu-
cnt. McOH u& DCM w&th 1% NHU to afiord ethyl 2-[[(3R)-
3-amu&o-4-(tert-butoxycarbonylanuno)bu &am&yl]anuno]-4-
methyl-thiazolc-5-carboxylate (35 mg, 26%. 0.0906 nm&ol)
as a clear glass I IPI.('/MS n&/z 387.2 [M+I IJ . Itt (P) I 24
n»n

[I)504J Example 149.1 (3R.4S)-l-henry)-4-(tert-butoxy-
carbonylamino)pyrmlidine-3-carboxylic ac&d (120.00 m .

03746 nnnol) suspended in methanol (3.75 mL. 0.374(i
mmol) and hve drops ofH&SOs added Heated in microwave
for 60 min at 75'. Diluted with McOH and passed tluough
a B&otagc 5 g ISOLUTER NH, ex&lunu& to rcmove acid
con&pof&eats. Concentrated &n vacuo to )cave:I colo('less
sohd (115 mg) Dissolved in MeOI I and added to a 2g
SCX-H column &vhich was washed with MeOH beii&re

elut&ng with 2M NH, in MeOH. Th&s was concentrated in
vacuo to give methyl (3R,4S)-4-amino-l-benzyl-pyrroli-
d&nc-3-carboxylate (65 mg, 74%, 0 2774 nnnol). HPLC,'lviS
nVz 235.14. [M+HJ, Rt (P). 0.09 nnu.
[0505] Extauplc 149.2.. Procedure from 0 us&ng methyl
(3R 4S)-4-amino-I-bcnzyl-py&rofid&nc-3-carboxylate. Puri-
licd by rcvcrse phase column chromatography (clucnt.
20-80% MeOII in water (+0.1% formic acid n&oditier in
both) atforded methyl (3104S)-I -benzyl-4-[[3-(5-methyl-l,
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2.4-oxadiazol-3-yl)benzoyl]amino]-pyrrolidine-3-carboxy-
late (94 mu. 95%, 0 2236 mmol) as a colorless powder
HPLC/MS m/z: 421 19. [M+H], Rt (R): 0.92 min

[0506J Example 1493 I'o methyl (3R.48)-i-benzy1-4-
[P-(5-methyl-l.2.4-oxadiazol-3-yl)benzoyl]amino]pyrroli-
dinc-3-carboxylate (40.00 mg, 0.0951 mmol) m THF (0 54
mL) ives added water (0.54 ml ) followed by lithium
hydroxide hydrate (IS.97 mg, 0.3805 mmol). After stirring
fiir 4 h before water (20 nil.) ives added and the TIIE
removed in vacuo. The solution was acidilicd with I M cituc
acid solution and extracted with IitOAc (3x15 ml ) Basic
components were recovered from organic and aqueous
phases using ion exchange SCX-H colunut afiiirding (3R,
4S)-l-benzyl-4-[[3-(5-methyl-1,2,4-oxadiazol-3-yl)ben-
zoyl]tunino]pyrroliduic-3-carboxyhc acid (26 mg. 67%,
0.0640 mmol) as a clear glass. HPLC/MS m/z: 4072
[M+I IJ . Rt (P) I 16 min

[0507J lixample 149 4c 'Io (3R,48)-l-benzy1-4-[[3-(5-
methyl-1,2.4-oxadiazol-3-yl)benzoyl]amino]pyrrolidine-3-
carboxylic acid (25.00 mg, 0.0615 mmol), ethyl 2-amino-
4-methyl-thiazolc-5-carboxylate (12.60 mg, 0.0677 nunol),
HOB( (16.62 mg, 0.1230 mmol), and 3-(cthylnnmomcthyl-
cnenmino)-N,N-dimethyl-propan-l -tunuic hydrochlorulc
(23 58 mg,. 0.1230 mmol) under nitrogen was added l)Mli
(0 31 ml ) and the reaction mixtum heated at 60" C over-
niPtt. Volatdes v ere evaporated in vacuo and purified by
reverse phase colunut chromatography (eluent; 30-100%
McOH ui water (+0.1% Ibnnic acid modilier in both).
Rcllioval of lomllc aclil bv loll cxcllallgc SCX-II colillllll
ailbrded ethyl 2-[[(3S,4R)-i-bcnzy1-4-[[3-(S-methyl-1.2.4-
oxadiazol-3-yl)benzoylJaminoJpyrrolidino-3-carbonyl J

aminoJ-4-methyl-thiazole-5-carboxylate (12 mg. 34%,
0.0209 nuuol) as a colorless powder. HPLC/MS nt/z: 575 2

[M+H], Rt (S): 2.51 min.

[0508] Exmuplc 149.5z To ethyl 2-[[(3S,4R)-l-benzy1-4-
[[3-(5-methyl-t,2.4-oxadiazol-)-yl)benzoyl J amino Jpyrmli-
dine-3-carbonyl]amino]-4-methyl-thiazole-5-carboxylate
(11.00 mg. 0.0191 nunol) in a microwave vial under nitro-

gen ives added dry IX'E (0 25 inl,) followed bv I-('hloro-

ethyl chloroformate (6.20 uL. 0.0574 mmol) [3 drops]. The
ital was hcatcdt at 90'. Ibr 1.5 h after v loch thc solvent
was evaporated and replaced with MeOI I (0.75 ml )

'I'lus

was then heated Ibr I h 10 nun at 50'. Only partial
conversion. volatiles removed, and proces~ repeated using
10 eq of I-Chloroethyl chloroformate instead. 0.2 ml DC:E

and lmatcd for 4 h as 90' Thc vole/iles werc removal,
MeOI I added and heated at 50" C for 2 h Putsfied by
reverse pl)use column chromatography (eluent; 30-90%
McOH ui water (+0 1% founic acid modilier m both))
atforded ethyl 4-methyl-2-[[(38,41k)-4-[[3-(5-methyl-1.2.4-
oxadiazol-3-yl)benzoyl]amino]pyrrolidine-3-carbonyl]
aminoJthiazole-5-carboxylate; fiirmic acid (I 16 nig. 11%

yield, 92i'o punty, 0.0020 mmol). HPLC/MS m/z: 485 2

[M+H] . Rt (S). 2.29 min. 'H NMR (SOO MHz, Mctlmnol-

do) 6 N 58 (s, I I I), 8 46 (s, 111), 8 26 N 21 (m. I I I). 8 06 (6,
;1=7.7 Hz, IH), 7.66 (t. J=7.5 Hz, IH), 4.77 (s. IH). 4 32 (q,
J=7.1 Hz, 2H), 3.76-3.44 (m. 5H), 2.68 (s, 3H), 2.59 (s. 3H),
I 37 (t..l 7.1 I lz, 311)

Example 150: Ethyl-(S)-2-(6-amino-3-(3-(5-methyl-
1.2,4-oxadiazol-)-yl)bcttzauudo)hcxanamido)-4-

mcthyltiuazole-S-carboxylate

/ N

[0509] Extuuplc 150.1.. To 3-(5-methyl-1.2,4-oxadiazol-
3-yl)benzoic acid (20.72 mg, 0.1015 nunol) and HATH
(3N 59 mg, 0 1015 mlmil) under a Ilitrogen atmosphere was
added dry DMli (0 51 mi,) and DIPEA (004 ml.. 0 2030
mmol). 'I'he reaction was stirred for 30 min at rt before the
addition of (3S)-3-amino-6-(tert-butoxy-carbonylamino)
hexanoic acid (25.00 mg, 0.1015 nunol). Reaction mixture
stirred ovenught. Partitioncdl between S% NaHCOi (25 ml)
and EtOAc (25 ml ). Aqu coats was rcta used. ac id i lied w ith 0. I

M I I('I and extracted with iitOAc (2x25 ml) 'I he or anics
were combined and ivashed ivith brine to give cmde (3S)-
6-(tert-butoxycarbonylamino)-3-[[3-(5-methyl-t,2.4-oxadi-
azol-3-yl)benzoyl]amino]hexanoic acid (40 mg) which was
used vvithout piuihcation. HPLC/MS nt/z: 333.2 [M+H] . Rt
(R) 1.22 mui.
[0510] Extuuplc 150.2.. To (3S)-6-(/crt-butoxycarbo-
nylmnino)-3-[[3-(5-methyl-1.2,4-oxadiazol-3-yl)benzoyl]
aminoJhexanoic acid (4000 mg), ethyl 2-ammo-4-methyl-
tluazole-5-carboxylate (I 8 95 mg, 0 1017 nimol) was added
HOBt (25.00 mg, 0.1850 nuuol) and EDC HCI (35.46 m .

0.1850 nunol). A nitrogen atmosphere was introduced fol-
lowed by dry DMF (0.52 mL). Thc mixture was ~ (orred for
18.5 h ovcrrught at 60 O'. Thc volatilcs were rcmovcd in
vacuo to lcavc a yellow gum which was parually purilicd by
sibca gel column chmmatography (eluent 2-10'%eOI I in
D('M) to alford ethyl 2-[[(38)-6-(tert-butoxycarbo-
nylamino)-3-[[3-(5-methyl-1,2,4-oxadiazol-g-yl)benzoyl]
amino]hexanoyl]amino]-4-methyl-thiazole-5-carboxylate
(40 mg) HPLC/MS nt/z. 601.2 [M+H] . Rt (R): 1.58 min.
[0511] Example 150.3.. Ethyl 2-[[(3S)-6-(tert-butoxycar-
bouylanuno)-3-[[3-(5-methyl-1,2.4-oxadiazo1-3-yl)bcn-
zoylJaminoJhexanoylJaminoJ-4-methyl-thiazole-5-carboxy-
late (40 00 mg) was dissolved in dioxane (1.50 ml.) under
nitrogen and 4M HCI in dioxane (1.50 mL, (I nunol) was
added..Uter 2 h the vohstiles were removed. and the crude
product purified by res crse plmse colunm chromatography
(clucnt 30-90%v McOH ui water (+0 I!o formic acul modi-
Iicr iu both)). Ion exchange cluomatography usuig SCX-H
atTorded ethyl (S)-2-(6-amino-3-(3-(5-methyl-1,2.4-oxadi-
azol-3-yl)benzamido)hexanamido)-4-methylthmzole-5-car-
boxyLste (6.5 mg. 13io over 3 step~, 0.0130 nunol). HPLC/
MS nt/z: 501.2 [M+H], Rt (Q): 2 43 min. 'H NMR (500
MHz. Methanol-do) 6 8.45 (t, J=I.N Hz, IH), 8.16 (dt, J=7.8.
1.4 Hz. IH), 8.00-7.91 (m. IH). 7 59 (t, J=7.8 kiz, IH).
4.63-4.53 (m. IH), 4.26 (q, J=7.1 Hz. 2H), 2.88-2.73 (m.
411), 2 66 (s, 311). 2.54 (s. 311), 1.82-1.5N (m. 411), I 33 (t,
.I 7 I I lz, 311)
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Exmnple 151: Popyl-(S)-2-(6-amino-3-(3-(5-methyl-
1.2,4-oxad&azol-)-yl)bonze&uido)hexa&uuuido)-4-

mcthylth&azoic-5-carboxylate

'v

[0512] Synthcs&sed u& au analogous manner to 0 allhrdcd
propyl (S)-2-(6-amu&o-3-(3-(5-methyl-1,2.4-oxad&azol-3-yl)
benzamido)hexanamido)-4-methylthiazole-5-carboxylate
(13 5 mg, 0 0262 mmol) I IPI.(7MS n&!z: 515.2 [M+I I], Rt
((2)' 54 min. 'I I NMR (500 Ml lz. Methanol-ds) &S 8 44 (t,
;1=1.7 Hz, IH). 8.14 (dt. J=7.8, 14 Hz. IH). 7.94 (ddd. J=7 8,
1.9, 1.2 Hz. Iij). 7.57 (t, J=7.8 Hz, I H). 4.63-4.53 (m. I H),
4.16 (t. J=6.6 Hz, 2H), 2 87-2.77 (m, 4H), 2.64 (s. 3H), 2.53
(s, 3H). 1.81-1.61 (m. 6kl), 0.99 (t, J=7.4 Hz, 3H).

Example 152: Pmpyl 4-methyl-2-[[(3S)-6-(methyl-
amino)-3-[[3-(S-methyl-1.2,4-oxad&uzo1-3-yl)ben-

zoyl] anuno]hexm&oyl]am&no]tluazolc-S-carboxylate

[0513J I ixample 152 1. tert-13utyl N-(4-hydroxybutyl)-N-
methyl-carbamate (I 00 8, 4 91 mmol, I eq) and Dess-
Martin Periodinane (2.92 g. (egg nunol, 1.4 eqj were d&s-

solved in DCM (15 mL). The reaction mixture was stirred at
rt for 2 h then d&lutcd w&th EtOAc aml lilterml tluough ccl&tc.

Thc Iiltrate was washed with an aqueous soh&tltul of
Na&S20s. NaHCO,. dned over MNSOs and concm&tratcd
under reduced pressure to yield tert-butyl methyl(4-
oxobutyl)carbamate (990 mg) as a colourless oil. 'I'he pn&d-
uct was used in the next step without f&uther purificat&on
[0514] Exmuplc I S2.2O tcn-Butyl methyl(4-oxobutyljcar-
bmnatc (990 mg, 4.92 mmol, I cq) and &crt-butyl(triph-
enylphosphoranylidene)acetate (2.04 g, 5.41 nunol. 1.1 eqj
were dissolved &n dry Ph Me (16 1 ml, j. 'I he reaction n&ixture

v as heated to 120" ('. and stirred for 16 h. The solvent was
rcmovcd umlcr reduced prcssure and s&hca was add&xl. Thc
s&hca was added to a 50 g SNAP colunu& and was cluted w&th

a gradient of cyclohexane and I&tOAc (15-40'%) to give
tert-butyl (Ii)-C&-((tert-butoxycarbonyl)(methyl)a&ninojhex-
2-enoate (1.02 g. 70% after 2 steps) as a yellow oil. 'H NMR
(500 MHz. Chloroform-d) 8 6.84 (dt, J=15.6, 6.8 Hz. IH).
5.75 (dt. J=15.7. 1.6 Hz. IH), 3.22 (s, 2H), 2.83 (s, 3H).
2.20-2.10 (m, 2H), 1.71-1.59 (m, 3H), 1.47 (s, 9H), 1.4S (s.
9H).
[0515] Extnuplc 152.3.. (S)-(— )-N-Bcnzyl-a-mcthylbcn-
zylamine (1.26 ml, 6 02 &nmol, I 2 eq) was dissolved in dry
'll II (11 2 ml ) 'I'he mixture was cooled to —78" (', n-13ul i

(2.25 M in hexanes. 2.67 mL, ti 02 mmoL I 2 eq) was added
and the reaction mixture v as stirred at -78" C. for 15 min.
Compound &crt-butyl (E)-6-((tert-butoxycarbonyl)(methyl)
anuno )hex-2-cnoate (1.50 g, 5.00 mmol, I cq), &n dry THE
(I.S mL) was added to thc solut&ou. Thc react&ou m&xturc
was stirred at — 7N" C for I h before being quenched &vith

water. 'Ihe pmduct &vas extracted w&th IitOAc, dried o& er
M SOs and concentrated under reduced pressure to afford
tert-butyl (8)-3-(benz) l((S)-I-phenylethyl)amino)-6-((tert-
butoxycarbonyl)(methyl)anuno)hexanoatc (117 mg, 69%)
as a yellow oil. HPLC/MS m'z. 511.4, [M+H], Rt (R). 1.73
olin.
[I)516J Example 152 4 MeOI I (IN 7 n&I ) was added to
Pd(OI I)& (351 mg, 0 50 &nmol, 0 I eq) Amn&on&ium for&nate

(I 57 g, 25.00 mmol, 5 eq) v as slowly added per batches
over 5 min (caution gas evolved) and the mixture v.as stirred
for 10 min at rt, tert-Butyl (S)-3-(benzyl((S)-I-phenylethyl)
anunoj-6-((tert-butoxycarbonyl)(methyl)-mnino)hcxanoa&a
(2.S5 g, S.00 nuuol, I Ixi), in MeOH (2 mL). was slowly
added to the mixture, stirred for 15 min then forlnic acid
(I 27 ml,j v;as added 'I he reaction mixture was stirred 60"
('or 16 h. Ammoniu&n formate (I 57 g. 25 00 mn&ol. 5 eq),
formic acid (0.6 mL) and Pd(OH)& (70 m, 0.25 mmol, 0.05
eq) were added, stirred at 60" C, for 24 h The reaction
nuxturc was cooled down to rt then Iiltcrcd tluough cclitc.
washed w&th McOH and concm&&rated under rcduccd pres-
sure 'I'he cn&de was added to a 50 g SNAP column and was
eluted with a gradient of I)('M and MeOI I (0-10%), to yield
tert-butyl (8)-3-amino-6-((tert-butoxycarbonyl)(methyl)
amino)hexanoate (800 m, 51%) as a colourless oil. HPLC/
MS m/z: 317.2. [M+Hj, Rt (T): 1.14 min.
[0517] Example 152.5O 3-(5-methyl-1.2.4-oxadiazo1-3-yl)
bcnzo&c ac&d (484 mg, 2.37 mmol, 1.5 cq), tert-butyl (S)-3-
anuno-6-((&crt-butoxycarbonyl)(methyl)am&no)hcxanoatc
(500 n&g, 1.5N mmol, I 0 eq) were dissolved in dry DMII (8 0
ml.) I'nethylamine (066 ml . 4.74 mmol. 3 eq) and 'I,P
(50% in DMF. 0.70 mL, 1.5 eq) were added. The reaction
m&xture &vas stirred at &t fi&r 2 h then diluted with EtOAc and
v ater. The organic layer was» ashed w&th NaHCOO dried
over MNSOs and conccntratcd in vacuo. Thc crude was
added to a SO g SNAP column m&d was clutcd with a gradient
of cyclohexane and EtOAc (20-50%) to yield tert-butyl
(Sj-6-((tert-butoxycarbonyl)(methyl)amino)-3-(3-(5-
&uethyj-j,2.4-oxadiazoj-)-yj)benzau&ido)hexanoate (630
mg, 79%) as a colourless oil. HPLC/MS ntlz: 525.3.
[M+H] . Rt (T): 1.50 min.
[0518] Extnuplc 152.6O tert-butyl (S) 6-((tcn-butoxycar-
bouyl)(methyl)tnuu&o)-3-(3-(5-methyl-1,2,4-oxtxliazol-)-yl)
bcnztmndo)hexanoatc (430 mg. O.NS mmol. I eq) and potas-
sium hydroxide (960 &ng, 17 I mmol, 20 eqj were dissolved
in 'I'I IF (4.30 ml,) I&e&v drops of water and MeOI I (enough
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to dissolve all the KOH) were added and the reaction
mixture was stirred at 50" ('or 5 h The pll was adjusted
to pH=3 v ith a I M solution of HCI. The product was
cxtratcd with EtOAc. dn&xl over MgSOs and concentrated &n

vacuo. The cn&de was dissolved in DMSO (1.5 mL+03 mL)
and purilied viu colunm cluomato raphy (KP-C18, 30 g,
30-100% MeOII/I I&0+0 1% for&nic acid) to give (S)-6-
((tert-butoxycurbonyl)(methyl)anuno)-3-(3-(5-methyl-l.2.
4-oxadiazol-3-yl)benzamido)hexanoic acid (170 mg. 44%)
as a colorless powder. HPLC/IvIS &n'z: 447.2, [M+H] . Rt
(I'): I 32 min.

[0519] Example 152.7s A mixture of (S)-6-((tert-butoxy-

carbonyl)(methyl)amino)-3-(3-(5-methyl-1.2,4-oxadiazol-

3-yl)benzamido)hexanoic ac&d (145.00 mg. 03247 nm&ol),

EDC.HCI (124.51 mg, 0.6495 nunolj. HOB& (87 76 &ng,

0 6495 mmol), propyl 2-an&ino-4-n&ethyl-thiazole-5-car-

boxylate (97 55 mg, 0 4871 mmol) and DME (I 62 ml.)

under nitrogm& uunospherc was st&rred ut 4S'. fhr 17 5 h.

The mixture w as cooled down to rt and partitioned between

E&OAc (75 mL) und water (SO mL). Thc aqu&x&us layer was

further extracted w&th EtOAc (50 mLI, the combined organic

layers &vere washed with water (50 ml,). I M aqu&x&us

solut&on ol'CI (SO mL). aqueous sauna&&xi soli&t&on of

NaHCO& (75 mL) and brine (75 mL), dried with M SO,
Iiltcred, m&d evupora ted to dryncss. Puulied by rcvcrse plu&sc

colunul cluomatography (eluent: 40-100% MeOH/H&O+0.

1% formic acid) to give propyl 2-[[(38)-ti-[tert-butoxycar-

bonyl(methyl)am&no]-3-[[3-(5-methyl-1,2.4-oxad&azo1-3-yl)

benzoyl]amino]hexanoyl]amino]-4-methyl-thiazole-5-

carboxylate (102 4 m, 50%, 0.1629 nm&ol) as a &x&lorlcss

powder. HPLC/MS n&/z: 629 3, [M+H] . Rt (P): 1.64 min.

[0521] The following examples were prepared in an m&alo-

gous alanna&'&

Example 153 Propyl-(R)-4-methyl-2-(3-(3-(5-
methyl-1,2,4-oxadiazol-3-yl)bcnzanudo)-6-(mcthyl-

am&no)hex&umnndo)thiazolc-5-carboxylate

N

,I

[0522] Using (R)-(-)-N-Benzyl-a-methylbenzylamine.
pmpyl (R)-4-methyl-2-(3-(3-(5-methyl-t,2.4-oxadiazo1-3-
yl)benzamido)-6-(methylamino)hexanamido)thiazole-5-
carboxylate (45 mg, 67%) was obta&ncd as a colorless
powder I IPI,C/MS m&z: 529 2, [M+I IJ, Rt (P) I 34 &nin
'I I NMR (600 Ml lz, Methanol-d ) 6 8 45 (t. J I 7 I lz, 111),

8.16 (dt, 1=7.8, 1.4 Hz, IH), 7 97-7 93 (m. IH), 7.59 (t.
J=7.8 Hz. IH). 4.63-4.53 (m. IH), 4.18 (t, J=6.5 Hz, 2H).
2.85-2.79 (m, 2H), 2.77-2.70 (m, 2H), 2.65 (s, 3H), 2.55 (s.
3H), 2 45 (s, 3H). 1.80-1.63 (m, 6H), 1.00 (t, J=7.4 Hz, 3H).

Exa&nplc 154. Tert-butyl 4-methyl-2-[[(3S)-6-(meth-
yl&ammo)-3-[[3-(5-&ncthyl-I,2.4-oxad&azo1-3-yl)ben-
zoyl]ami&x&]hcxanoyl]anuno]tluazolc-5-carboxylate

[0520J I ixample 152 8 Propyl 2-[[(38)-ti-[tert-butoxycar-
bonyl(u&ethyl)amino]-3-[[3-(5-n&ethyl-I.2.4-oxadjazo1-3-y))
benzoyl]&unino]hcxanoyl]mn&no]-4-methyl-Ihiazolc-5-car-
boxylate (102 00 mg, 0 1622 m&nol) was dissolved in dry
DCM (1.62 mL). Tnlluoroacct&c acid (248.29 uL, '3.2446

mmol) was added and the reaction mixture was stirred at rt

for 45 min. The vein&iles were removed under vacuo and the
oh&au&cxl clear o&1 (173 mg) was dissolv&xl m MOOH and

purified by ion exchange S( X-II column chromatography,
washing with MeOH before eluting vvith 2M NH., in MeOH.
Evaporated to dryness &n vacuo &o g&ve propyl 4-methyl-2-
[[(38)-6-Hue&hyle&uino)-3-[[3-(5-n&ethyl-t,2.4-oxadiazol-3-

yl)benzoyl]amino]hexanoyl]-amino]thiazole-5-carboxylate
(84 mg,. 98%. 0 1589 n&mol) as a colorless powder I IPI.('/

MS m/z: 529.2, [M+H]', Rt (P): 1.35 min. 'H NMR (600
MHz. Methanol-d ) 6 8 46 (s, IH), 8.17 (dt. 1=7.8, 1.4 Hz,

111) 7 95 (dt..l 7 9 I 5 I lz 111). 7 60 (t..t 7 8 I lz. 111),

4.60-4.53 (m, IH), 4.19 (t. J=6.5 Hz, 2H). 2.84-2.76 (m,

2H), 2.73-2 64 (m, 5H), 2 55 (s. 3H), 242 (s, 3H), 1.80-1.60

(m, 611). 1.00 (t, .I 7 5 Ilz, 311)

„JL
&1 tt

[0523] 15 mg (88;8). colorless amorphous powder. HPLC/
MS m/z 543.24 [M+H], Rt (T) I 26 min. 'H NMR (500
MHz. Mcthano)-ds) 6 8.50-8 45 (m. IH), 8.24-8.17 (m, IH).
7.97 (ddd. J=7.7, 1.9. 1.2 Hz. IH), 7 63 (td, J=7.8, 0.6 klz.
IH), 4 Sg (qu&nt, J=6.7 Hz. IH), 2.82 (dd, J=6.7, 2.3 klz.
211), 2 75-2 69 (m. 211), 2 68 (s. 311), 2.55 (s. 311), 2.44 (s,
311), 1.89-1.64 (m, 411). I 56 (w 911)
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Example 155. Cyclopentyl (Sj-4-methyl-2-(3-(3-(5-
methyl-1.2.4-oxadiazol-3-yl)benzamido)-6-(methyl-

amino)hexanamtdo)thiazole-5-carboxylate

Example 157: (S)-N-(I-((5-(tert-butyl)-4-methylthi-
azol-2-yl)amutu)-6-(mcthylamino)-I-oxohexan-3-

yl)-3-chloro-5-(S-methyl-1.2,4-oxadtazol-3-yl)benz-
amide

rH

jt I

[0524] 35 mg (78%), colorless powder. HPLC/MS m/z
5552, [M+II], ltt (I') 131 min 'll NMIt (600 Mllz.,
DMSO-d,) b 8.68 (s, IH). 8.46-8.4) (m. IH), 8.12 (dt,
.I 7.7. 1.4 Ilz. 111), 8 02 (dt, .I 7.8. 1.4 1lz. II I), 7 65 (t,
;1=7.7 Hz, IH), 5.25-5.18 (m, IH). 4.47-4.38 (m. IH),
2.75-2.65 (m. 5H), 2.54 (t, J=7.4 Hz, 2H), 2.50 (s. 3H), 2.29
(s, 3H). 1.90-1 81 (m, 2H), 1.72-1.64 (m. 4H), ).64-).55 (m,
4H), 1.54-1.41 (m. 2H) (2xNH not obscrvcd)

[0526] 1.24 mg (3%). colorless powder. HPLC/MS nt/z:
533 2, [M+H], Rt (T). 1.36 min. 'H NMR (600 Mklz.
Methanol-d ) 8 8.38 (I, J=1.5 Hz. IH), 8.15 (I, 1=1.8 klz.
111), 7.95 (t, J 1.8 I lz. 111), 4.55 (sext..l 6 6, 6 2 I la. 111),

2 82-2.62 (m, 711), 2 44 (s. 311). 2 33 (s, 311), I 78-1 60 (m,
411), 1.39 (s, t)I I).

Example 158: Propyl (S)-2-(6-(duncthylmnino)-3-
(3-(5-methyl-l,2,4-oxadtazo1-3-yl)bcnzamxlo)
hexanamido)-4-methylthiazole-5-carboxylate

Exmnplc 156: lsopropyl (S)-4-methyl-2-(3-(3-(5-
methyl-l.2.4-oxadiazol-3-yl)benzamido)-6-(methyl-

amtno)hcxanamtdo)tlnazole-5-carboxylate

II 0

[0525] 28 mg (90%). colorless powder. HPLC/MS m/z
5292, [M+II]', ltt (I') 122 min 'll NMIt (600 Mllz.,
DMSO-d,) b 8.69 (s, IH). 8.47-8.42 (m. IH), 8.13 (dt,
J=7.7. 1.4 Hz. IH), 8.03 (dt, J=7.8, I.S Hz. IH), 7 66 (t,
J=7.8 Hz. IH). 5 03 (hcpt, J=6.2 Hz, IH). 4.48-4.40 (m. IH),
2.77-2.64 (m, 5H), 2.55-2.51 (m, SH), 2.30 (s. 3H), 1.65-1.
57 (m, 21 I). I 54-1 41 (m. 2! I). I 26 (d, .I fx2 llz. 611)

(2xNII not observed)

[11527[ In propyl (S)-2-(6-amtno-3-(3-(5-methyl-1,2.4-
oxadiazol-3-yl)benzamido)hexan-amido)-4-methylthiazole-
5-carboxylate [0](28.00 mg, 0.0544 mmol) under nitrogen
v as added dry DCE (0.52 mL). formaldehyde (34.5% vvt in
HzO) (126.00 uL, 4.5734 mmol) and AcOH (2 drops). Thc
reaction nnxturc was sttrrcd for 15 min bcforc sodium
tnacctoxyboruhydrtdc (34.60 mg, 0.1632 nunol) was addtxl
and stirred at rt for 22 h Saturated Nell('Os solution (10
ml.) was added this tvas extracted wtth IJ('M (3x10 ml,)
usia a phase separator to remove the organics. The organics
v ere combined and concentrated in vacuo to give a clear
crude product (32 mg) wluch was punlied by anuno capptxl
sthca gcl column cluomatography (Btotage KP-NH silicu.
clucnn 2-10% EIOH ut DCM) to allbrd propvl (S)-2-(6-
(dimethylamino)-3-(3-(5-methyl-1,2.4-oxadiazo1-3-yl)ben-
mnudo)hexanamido)-4-methylthiazole-5-carboxylate (10
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m, 34'!8. 0.0184 nunol) as a clear glass). HPLC/MS m/z
543.2 [M+H], Rt (S): 2.45 min. 'H NMR (SOO MHz,
Methanol-ds) o 8 45 (I, J=1.7 Hz, IH). 8.17 (dt. J=7.7. I 4
I lz I I I) 7.94 (ddd I 7 8 I 9 I I I lz, 111), 7 (iO (t..l 7 8

I lz. 111). 4 58 (quint..l 6 8 I lz. 111), 1 18 (t..l 6.5 I lz, 211),
2.83 (dd. 1=6.7. 2.5 Hz. 2H), 2.65 (s, 3H), 2.55 (s. 3H),
2.54-2.46 (m, 2H), 2.34 (s. 6H). 1.78-1.62 (m. 6H). 1.00 (t,
1=7.4 Hz. 3H).

Example 159. Propyl (S)-4-methyl-2-(3-(3-(5-
methyl-l.2,4-oxadiazol-3-yljbenzamido)-6-mor-

pholinohcxanmnido)tluazolc-S-carboxylate

[0531] Example 159.4c Synthesised in an analogous man-
ner to ethyl 2-[[(3S.4R)-l-bcnzy1-4-[[3-(5-methyl-1,2,4-
oxaf1'I su1-3-v1)bellzoy'I] ililllilo] pvtro lidillc-3-carbollv I]
aminoJ-4-methyl-thiazole-5-carboxylate Vurihcation by
reverse phase column chromatography (eluent: 30-100%
MeOH in vvater (+0.1% fomiic acid modifier in both))
follovved by silica el column cluomatography (eluent:
2-10% MeOH in DCM+1% NH,) afiiirded propyl (S)-4-
methyl-2-(3-(3-(5-methyl-1.2,4-oxadiazo1-3-yl)bcn-
zamulo)-6-morpholinohcxmianudo)tluazolc-5-carboxylate
(I 56 mg. 4%, 00027 mmol) IIVI C/MS m/z 585 2

[M+I IJ+, l&t (Q) 2.57 min 'l I NMR (6(X) Ml lz, Methanol-
ds) 8 8.45 (s. IH), 8.18 (dt, 1=7.8. I 4 Hz, IH), 7.94 (dt.
J=7.8. 1.4 Hz. IH). 7.61 (t. 1=7.8 Hz, IH), 4 (i0-4.54 (m.
IH). 4.20 (t. 1=6.5 Hz. 2H), 3.66 (t, J=4.7 Hz, 4H). 2.81 (dd.
J=6.8, 2.6 Hz, 2H), 2.66 (s, 3H). 2.S7 (s, 3H), 2.S2-2.36 (m.
6H), 1.82-1.70 (m, 4H), 1.70-1.60 (m, 2H). 1.00 (t. J=74
I lz, 311).

)ixample 160: Vropyl (S)-2-(2-amino-3-(3-(5-
methyl-1,2.4-oxadiazo1-3-yl)benzamido)pmpana-

mido)-4-methylthiazole-5-carboxylate

0

[0528] Exmuplc I S9 I c Synthesiscd ui an amilo ous m;ui-
ncr to 0 from methyl (3S)-3-anuno-6-(tet(-butoxycarbo-
nylamino)hexanoate [OJ to afford methyl (38)-6-(tert-bu-
toxycarbonylamimi)-3-[P-(5-methyl-1,2,4-oxadiazol-s-yl)
benzoyl]amino]hexanoate (281 mg. 76%. 0.6293 nuuol) as
a colorless solid HPLC/MS m/z: 347.19. [M-Boc+H], Rt
(P) I 44 min

[0529] Exmuplc 159.2.. Methyl (38)-6-(tet(-butoxycarbo-
nylamino)-3-[[3-(5-methyl-1,2,4-oxadiazol-3-yl)benzoylJ
aminoJhexanoate (27N 00 mg, 0 6226 minol) under nitrogen
atmosphere i(as dissolved in dry MeOH (2.00 mL) and 4M
HCI in dioxane (2.00 mL, 8 mmol) was added. Stirred at rt
for 2.5 h bcforc conccutratcxl in vacuo. Puulication by ion
cxchmige SCX-H column gave methyl (3S)-6- unino-3-[[3-
(S-methyl-1.2,4-oxadiazo1-3-yl)benzoyl]amino]hcxanoatc
(20N mg, 96%, 0 6(X)5 mmol) as a clear gum I IVI C/MS
m,'z 347.2 [M+I IJ, l&t (V) 0.95 min

[0530] Example 159.3c To methyl (3S)-(wamino-3-[[3-(5-
methyl-1,2,4-oxadiazo1-3-yl)benzoyl]anuno]hexanoatc (44.
00 mg, 0.1270 mmol) under a nitrogmi atmosphcrc was
added dry McCN (0.85 mL), triethylanunc (35.41 uL,
0 2541 mmol) and I-bmmo-2-(2-bronioethoxy)ethane (23
95 ul . O.li)05 mmol). 1'he mixture was heated at 80'
overnight. MeCN was removed in vacuo and the crude
product puritied by reverse phase column cluommography
(clucnt. 20-80% McOH in water (+0.1% liirnnc ucid modi-
licr in both)) to allhrd methyl (3S)-3-[[3-(S-methyl-l.2.4-
iixadlazol-3-vl)bcllzoyl]atlllllo]-6-Iliorpllollllii-licxalloatc
fiirmate (44 mg. 75%. 0 0951 nunol). I IVI.('/MS m/z 417 2
[M+I IJ+. Rt (V) 0 99 min

[0532J Example 160.1 Synthesised fmm (S)-tert-l3utyl-
3-amino-2-((tert-butoxycarbonyl)amino)propanoate in an
analo ous mmuier to 0 to afiord tert-butyl (2S)-2-(tert-
butoxycarbouylamino)-3-[[3-(5-methy)-1,2.4-oxadiazol-3-
yl)benzoyl]amino]propanoatc (133 mg, 78%, 0 2979 numil)
as a clear gum. HPLC/MS m/z: 347 2 [M-Boc+H], Rt (P).
I.S4 nun.
[0533] Exiuuplc 160.2.. tert-Butyl (2S)-2-(tert-butoxycar-
bouylununo)-3-[[3-(5-methyl-1,2.4-oxadiazo1-3-yl)bcn-
zoylJaminoJpmpanoate was dissolved in I'I lli (2 91 ml.j and
2M
[0534] KOH (1.00 mL. 2.009 nunol) was addixh Thc
reaction mixture was stirred at 50" C. for 3 h ('oncentrated
in vacuo and purified by reverse phase column chmmatog-
raphy (eluent: 30-100; 6 MeOH m water (+0.1% formic acid
modifier in both)) to afihird (2S)-2-(tert-butoxycarbo-
nylamino)-3-[[3-(5-methyl-1,2,4-oxadiazol-g-yl)benzoyl]
anuno]propanoic acul (63 mg, 55%, 0.1614 nunol). HPLC/
MS m/z: 291.11, [M-Boc+H], Rt (P) I afii min.
[0535] Exiuuplc 1603.. Synthcsiscd ui an mialogous man-
ner to 0. Purified by reverse pluisc milunui chromatography
(clucnt 30-100% McOH ui water (+0.1% lhnnic acid modi-
fier in both) to atford propyl (S)-2-(2-((tert-butoxycarbonyl)
amino)-3-(3-(5-methyl-1.2,4-oxadiazol-3-yl)benzaniido)
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propanamido)-4-methylthiazole-5-carboxylate formate (26
mg, 59%, 0 0454 mmol) I IPI T7MS nt!z: 573.2 [M+I I], l&t

(Q):3.11 min.

[0536[ I ixample1160.4 Propyl (S)-2-(2-((tert-butoxvcar-
bonyl)muino)-3-(3-(5-methyl-l.2,4-oxadiazol-3-yl)ben-
zamtdo)propaumntdo)-4-mcthyltluazolc-5-carboxylate for-
mate (20.00 mg, 0.0349 nunol) was dissolved in n-propanol
(0.50 mL) and 4M HCI in dtoxane (0.50 mL. 2 nunolj was
added 'the reaction was stirred for 2 h at rt before the
t olatilcs were rcmot cd ut vacuo. Puujiml by rcversc plutsc
column chmmatography (eluent 20-100% MeOI I in water
(+0.1;v fomtic acid modifier in both)) and ion exchange
8( X-I I chmmatogmphy to alford propyl 2-[[(2S)-2-antino-
3-[[3-(5-methyl-l,2,4-oxadtazol-g-yl)benzoyl]amino]pro-
panoyl]anuno]-4-methyl-thtazolc-5-carboxylate (10 mg,
61;v, 0.0212 tlltllol). HPLC/MS m/z: 473.2 [M+H]+, Rt (Q)
2.57 nun. 'H NMR (600 MHz. DlvjSO-d&) 6 8.77 (t. J=S 8

Hz, IH), 8.43 (t, J=1.8 Hz, IH). 8.12 (dt. J=7.7, 1.4 Hz. I H),
8.01 (dt, J=7 8, I 4 Hz, I H). 7.65 (t, J=7.8 Hz, IH), 5.98 (s,
211), 4 14 (t, J 6.5 I lz, 211), 3 76 (t..j 6 4 I lz, 111), 3.57 (t,
J=6.1 Hz, 2H), 2rCS (s, 3H), 2.52 (s, 3H), 1.66 (sext. J=7 4
Hz. 2H), 0.93 (t, J=7.4 Hz, 3H).

Example 161: (S)-N-(2-amino-3-((5-(tert-butyl)-4-
ethyl tlua so 1-2-yl)a mt no )-3-oxopropyl )-3-(5-methyl-

1,2,4-oxadtazo1-3-yl)bcnzumidc

[0537] Synthcstsed ut mt analogous mmuter to 0 using
5-tert-butyl-4-t:thy1-1.3-0uazol-2-amuse. (S)-N-(2-;unuto-3-
((5-(tert-butyl)-4-ethylthtazol-2-yl)amino)-3-oxopropyl)-3-
(5-methyl-1.2,4-oxadmzo1-3-yl)benzantide (20 mg.. 0.0438
nuuol). HPLC/MS m/z: 439.2 [M+H]'. Rt (U): 2.62 mtn. 'H
NMR (600 MHz, DMSO-d„) 8 8.71 (t. J=5.8 Hz. IH). 8.45
(t. J=l.8 Hz, IH), 8.12 (dt, J=7.7, 1.4 Hz, IH). 8.02 (dt,
J=7.8. 1.5 Hz. IH), 7.65 (t, J=7.8 Hz. IH), 5.36 (s, 3H), 3.66
(t. J=64 Hz, IH), 3.54 (dt, J=13.2, 5.9 Hz. IH), 3.47 (dt,
.I 13 0. 6 3 I lz. 111), 2 68 (s, 311). 2.65 (q, .I 7.5 I lz, 211),
I 36 (s, 911). I 15 (t..l 7 5 Ilz., 311)

Example 162: Propyl (S)-2-(5-(dtmethylamino)-3-
(3-(5-methyl-1,2.4-oxadiazo1-3-yl)bmtzamtdo)pcn-

tanamido1-4-mcthylthiazole-5-carboxylate

0

S~ V

t +/

[0538] Extuuplc 162.1. (3S)-3-(bcnzyloxycarbo-
nylmninoj-5-!crt-butoxy-5-oxo-pentauotc actd (348.00 mg.
I 0315 mmol) under nitrogen was dtssolved in '1111'1.21
ml.) and cooled in an ice-salt bath. I M I jomne in 'I'I II'6.19
ml., 6 1891 mmol) was added droptvise over 20 min and the
reaction mixture stirred at -5" C. for 2 5 h. MeOH (3 mL)
carefully added and the volatiles were removed m vacuo.
Parts tioncd bc/ween EtOAc (25 mL) and saturated NaHCO,
solution (40 mL). Thc otgaruc was rctmncd aud thc aqutx&us
extracted with further EtOAc (25 ml ) I'he organics were
combined, v;ashed with brine (30 ml,), dried over MSSOs
and concentrated in vacuo. Pnrihed by silica gel column
cluomato raphy (eluent: 5-59% EtOAc tn DCM) to afford
tert-butyl (3S)-3-(benz) loxycarbonyhamtno)-5-hydroxy-
pcntanoatc (158 mg. 47vgv, 04886 mmol). HPLCJMS nv'z.

346 2 [M+Na], Rt (P). 1.44 mut.

[0539] Extuuplc 162.2.. To tert-butyl (3S)-3-(bcnzyloxy-
carbonyltuuino)-5-hydroxy-pcntanoatc (155 00 mg, 0.4793
mmolj in I)CM (1.5 ml) under nttrogen at rt was added I)ass
Martin reagent (0.3 M in I)CM) (2 08 mI„0 6231 mntol)
dropv ise. Afier stirring at tt for 2.5 h the reaction mixture
v as diluted with DCM solution (20 mL) and partitioned
against 10% aqueous sodium thiosulfate (40 mL). The
aqueous was cxtractcd wtth fresh DCM (20 mL), thc organ-
tcs combuttxL washed with satumtcd NaHCO, (20 mL).
dried over Na SOs and concentrated in vacuo to give tert-
butyl (3S)-3-(benzyloxycarbonylamtno)-5-oxo-pentanoate
as a clear um (208 mg) wluch v as used immediately in the
next reductive amination step.

[0540] Extuuplc 162.3.. Sodntm tuacctoxyborohydndc
(152.34 mg, 0.7188 mmol) was added to a solutton of
tert-butyl (3S)-3-(benzyloxycarbouylamino)-5-oxo-pcn-
tanoate (154.00 mg, 0 4792 mmol) and dtmethylantine (2M
in 1111'j (0 36 m1„0 7188 mmol) in 'I

I II'4 79 ntl.) under
nitrogen. Acetic acid (5 drops) was added. and the white
suspenston was stirred overnight at rt MeOH/water added
and volattlcs werc removed in vacuo. Purtlicd by ton
cxchtmgc SCX-11 column chromatography washing wtdt
McOH bcforc cluting basw. components wtth 2M NH, in
MeOI I Concentrated in vacuo to give tert-butyl (3S)-3-
(benzyloxycarbmtylatuino)-5-(dtmethylamino)pentanoate
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(133 itiem 79%, 03795 nunol) as a cleat' um. HPLC/MS
m,'z 351.2 [M+I IJ, l&t (P) 1.14 min

[05411 Example 162,4c tert-Butyl (3S)-3-(benzyloxycar-
bonylamino)-5-(dimethylamino)pentanoate (70 00 mg,
0.1997 mmol) was dissolved in EtOH (1.00 mL) and. under
nurogen. 10% Pd ou Carbon (21.26 mg. 0.0200 nunol) was
carefully added. A hydrogen atmosphere was introduced.
Stirred os crnight at rt. Filtered tluou h cchte anil vsashcd
throuphly with fresh IitOI I ('oncentrated in vacuo to give
tert-butyl (3S)-3-amino-5-(duncthylamino)pcntanoate (27
mg, 62%, 0 1248 mmol) as a yellow oil I IPI,('/MS nt/z
217.2 [M+ij], Rt (P): 0.09 min.

[0542J Example 162 5: To tert-butyl (38)-3-amino-5-(di-
methylamino)pentanoate (25.00 mg. 0.115G mmol). 3-(5-
methyl-1,2.3-oxadiazo1-3-yl)benzoic acid (25.96 mg,
0.1271 nunol), and HATU (48.34 mg. 0.1271 nunol) under
nurogen was mldcd dry DMF (0.77 mL) and DIPEA (0.04
mL. 0.2311 nmtol). The reaction was stirred overni ht at rt.
LCMS showed no I'urthcr conversion. Punlied by rcvcrsc
phase column chromatography (eluent: 20-80% MeOI I in
water (+0.1% formic acid modilicr ui boat)) io afiiird
tert-butyl (3S)-5-(dimethylamino)-3-[[3-(5-methyl-l.2.4-
oxadiazol-3-yl)benzoyl]amino]pentanoate: formic acid (18
mg, 35%, 0 0401 mmol) I IPI.(7MS ni/z: 403.2 [M+I I], l&t

(R); 1.20 min.

[0543J I ixample 162.6 tert-l3utyl (38)-5-(diniethyl-
amino)-3-[[3-(5-methyl-1.2.4-oxadiazol-3-yl)benzoyl]
anuno]pmiimioatc, formic acid (17.00 mg, 0.0422 nmtol)
was stirred at rt in trifhioroacetic acid (1.00 mL. 0.0422
nmiol) for 2 h. Evaporated to dryness. Tolucnc (15 mL)
added and evaporated to dryness in vacuo twice to azeotrope
of rcmmning TFA. Cnide pmduct taken straight on to next
step. (38)-5-(dimethylamino)-3-[[3-(5-tnethy1-1.2.4-oxadt-
azol-3-yl)benzoyl]amino]pentanoic acid (14 mg. 96%,
0.0404 mmol). HPLC/MS m/z: 347.2 [M+H] . Rt (R): 0.70
min.

[0544] Exmuplc 162 7c To (3S)-5-(duucthylmmno)-3-[[3-
(5-methyl-1.2,4-oxadiazo1-3-yl)benzoyl]amino]pcntanoic
acid (14.00 mg. 00404 mniol) and I-[tluoro(pyrnilidin-I-
ium-I-ylidene)methyl Jpyriolidine hexafiuorophosphate (23
00 mg, 0.0727 tmnol) was added dry DCM (0.17 mL) and
DIPEA (0.04 mL, 0.2223 nunol). The reaction wns stirred at
rt for 40 mui [tumed rcd] bcforc propyl 2-amino-4-mcihyl-
tluazolc-5-carboxylate (28.33 mg, O.i 415 mmol) was added
and the reacuon mixture was hcatcxi at 60'. bclund a sufcty
screen for 17 h I'emperature increased to 80'. (CAIJ-
'I'ION) as recommended in paper and stirred for further 6 h
Partially purified by reverse phase colunm cltromatography
(eluent; MeOH in water (+0 I% formic acid modifier in
both)). Further punlicd by ~ ilica gcl colunui cluomato ra-
phy (Elucnt. 2-10% McOH ui DCIvl (+I'io NH,)) to afiiird
propyl (S)-2-(5-(dimcthykanuno)-3-(3-(5-methyl-j,2,4-oxa-
diamil-3-yl)benzamido)pentanamido)-4-methylthiazole-5-
carboxylate (I mp, 5%, 0 0019 nunol) as a colourless glass
HPLC/MS nt/z: 529.2 [M+H], Rt (S): 2.56 min. 'H NMR
(600 MHz, Methanol-d ) o 8.45 (t, J=1.7 Hz. IH). 8.19 (dt,
J=7.8. 14 Hz, IH), 7 98-7 92 (m, lkl), 7.Ci2 (t, J=7.8 Hz,
IH), 4.62-4.54 (m, IH). 4.19 (t, 1=6.6 klz, 2H). 2.88-2.80
(m, 2H), 2.66 (s. 3H). 2.57 (s, 3kl), 2.55-2.46 (m. 2H). 2.31
(s, 611). 1.99-1 86 (m, 211), 1.79-1.68 (m. 211), I 00 (t,.l 7 4
I lz. 311)

Example I G3; Propyl (S)-2-(Gi-amino-3-((7-(5-
methyl-1,2.4-oxadiazo1-3-yl)isoquuiolut-l-yl)anuno)

hcxanamido)-4-mcthylihiazolc-5-carboxylate

xi i V

0

[0545] Exiuuplc 163.1: To Fmoc-L-beta-Lys(Boc)-OH
(1.00 g. 2.1343 nuuol) under a mtrogcn aunosphcre was
added anhydrous MeOI I (21.34 ml ) and the solution cooled
in an ice bath befiire the dropwise addition of 2M TMS-
l)iazomethane in ether (7.5 ml,) until the solution just
retained a yellov, colour. Reaction was stirred in ice bath for
4 h. Volatiles carefully removed in vacuo using tefion sleeve
ou ground glass )oint to give methyl (3S)-6-(icri-buioxycar-
bouylanuno)-3-(9H-Iluorcn-9-ylmethoxycarbouylanuno)
hexanoate (946 mp, 92'i, 1.9603 mmol) as a colorless
powder I IPIT'/MS m,'z 505 2 [M+NaJ, I&t (P): I 64 inin
[0546J Example 163 2c I'n methyl (3S)-6-(tert-butoxycar-
bonyhamino)-3-(9H-Ihioren-9-ylmethoxycarbonylamino)
hexanoate (300.00 mg. O.ti217 nuuol) under nitrogen was
added dry DMF (3.89 mL) follovscd by pipcndinc (193.97
IIL, 1.9636 llllllol). Tile rcactloll was stllrcil at Ii Iol 6 11. Till:
volatilcs merc removed ui iacuo and thc crude product
punfied by reverse phase column chromatography (eluent
20-40! MeOII in water (+0.1% formic acid nioditier in
both)). Removal of the fomtic acid by ion exchange NH,
colunut afforded methyl (3S)-3-amino-6-(tert-butoxycarbo-
nylamino)-hexanoaic (135 mg, 83!o, 0.5186 nunol) as a
colorless solitL HPLC/MS m/z: 261.2 [M+H]', Rt (P): 0.85
ill ill.
[0547J Example 1633c I'o 5-methyl-3-(2-oxidoisoquino-
lin-2-iuni-7-yl)-1.2,4-oxadiazole [OJ(85 00 mg, 0 3741
mmol) tuider nitrogen atmosphere was added dry DCM
(1.25 mL) and molecular sieves. Afier 10 min this solution
was added io a methyl (3S)-3-amino-6-(tert-butoxycarbo-
nylmnino)hcxanoaic (107.12 mg, 0.4115 mmol), DIPEA
(0.24 mL. 1.4028 nunol) follow cd by bromoin(pyrroliduio)
phosphonium hexafluorophosphate (226 71 mu. 0 4863
mmol). lite vial was sealed and stirred overnight under
nitrogen atmosphere at rt. The volatiles v ere removed in
vacuo and purified by reverse phase colunut chromatogra-
phy (clucni: 20-80% McOH ui water (+0.1% formic acid
moihlicr in both)) to methyl (3S)-6-(tert-butoxycarbo-
nylmnino)-3-[[7-(5-methyl-1.2,4-oxadiazol-3-yl)-l-isoqui-
nolyl]aniinoJhexanoate (62 mg, 35%, 0.1320 minol) as a

yellov solid IIVI,(:/MS miz: 4702 [M+I IJ+, ltt (13) 1.12
itiiit.
[0548] Example 163,4c propyl (S)-2-(6-amino-3-((7-(5-
methyl-1,2,4-oxathazol-l-yl)isoquinolui-l-yl)amino)
hcxanamido)-4-mcUtylthiazolc-5-carboxylate Ibnuate was
prcparcd by iut analogous method to 0. Punlication by
prep-I I PI,('fforded propyl (S)-2-(6-amino-3-((7-(5-
methyl-1,2,4-oxadiazol-l-yl)i soquinolin-I -yl)amino)
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hexanamido)-4-methylthiazole-5-carboxylate fonnate (I 6&3

mg, 0.0028 mmol). HPLC/MS ndz. 538.2 [M+H] . Rt (S)
231 min. 'H NMR (600 MHz. DlvISO-d&) 6 8.97 (s, IH),
8 3N (bnmd s. 211). 8 15 (d, .I 8 4 I lz, 111), 7 90 (d..i 5 6 I lz.,

111), 7.84 (d, .I 8 5 I lz, 111), 6.93 (d, .I 5 7 I lz. 111),
4.93-4.82 (m, I H), 4.13 (t, J=6.5 Hz. 2H). 2.87 (dt. J=13 5,
6.8 Hz, 2H). 2 77 (dt, J=10.6. 5.5 Hz, 2H). 2.71 (s. 3H). 2.51
(s, 3H), 1.84-1.50 (m, (iH), 0.92 (t. 1=7.3 Hz. 3H). (Note
3xNH not obscrvcd).
[0549J 'I he follotving exmnples were prepared in an analo-
gous pmcedure.

Exmnple 164: (S)-6-amino-N-(5-(tert-butyl)-4-metlt-
ylthiazoI-2-yl)-3-((7-(5-methyl-1.2 4-oxadiazol-3-yl)

isoquinolin-I-yl)amino)hexanmnide formate

Hz. I H). 8.07 (d. J=S. 3 Hz, I H). 7.75 (d, J=7 0 Hz, I H). 7.34
(d, J=G.9 Hz, IH), 5.27 (td. J=5.7. 4.6, 2.8 Hz, IH). 4.80 (d.
J=6.4 Hz, IH), 3.18 (dd, J=64, 4.1 Hz. 2H), 3.09 (s, 2H).
2 70 (s 311) 2.70 (s 311) 2.51 (s 311) 2 0&)-1.9&J (m 211)

I 97-1.84 (m, 411), I 79-1 69 (m. 411), 1.69-1.59 (nt, 211)

Extuuplc 166. 1.3-Dilluoropropan-2-yl (S)-4-
methyl-2-(3-((7-(5-methyl-1,2,4-oxad&azo1-3-yl)
isoquinoiin-I-yl)amino)-6-(methylammo)hexana-

mido)thiazole-5-carboxylate

It
N

~if
8/I

0

LJL
tt tt

jt I

[0550] 2.1 mg. m&lorlcss soltd. HPLC/MS nt/z. 508 2
[M+H] . Rt (P) 1.29 m&n. 'H NMR (600 MHz, DMSO-d&)
6 8 97 (d, .I 1.6 I lz. 111), 8 41 (broad s. I I I), 8 15 (dd..i 8 5,
I 51lz 111) 7 &/3 (d I 5 711z 111). 7 84 (d .I 8 511z. 111)

7 66 (m 111). 6 94 (d..i 5.7 I lz. 111). 4 N5 (s, 111), 2 82 (dd,
;1=14.8, 6.8 iqz, IH), 2.78-2.65 (tn, 6H). 2.28 (s. 3H),
1.80-1.54 (m. 4H). 1.33 (s, 9H). (Note: 3xNH not observed).

Example 165: Cyclopentyl (S)-4-methyl-2-(3-((7-
(G-methyl-1,2.4-oxadtazo1-3-yl)tsoquutolm-l-yl)
anuno)-6-(mcthylmntno)hcxanamido)duazolc-5-

carboxylate

[0552] 10 m (37ib). colorless powder. HPLC/MS nt/z:
588 2, [M+H], Rt (T); 1.0ti min 'H NMR (600 MHz.
DMSO-d&) ii 8.95 (s. IH), 8.14 (dd, J=8.5, 1.5 klz. IH), 7.90
(0, J=5 7 Hz, I H). 7.83 (d. J=S.5 Hz, I H). 6.91 (d, 1=5.7 klz.
111), 5/46-5.31 (m. 111), 4 N'J-4 Nl (m. 111). 4 77-4 69 (m,
211), 4.69-4.59 (m, 211). 2 82 (dd..l 14 9. 6.4 ! Iz, 111),
2.76-2.67 (m, 4H), 2.63-2.55 (m, 2H), 2.52 (s, 3H), 2.31 (s.
3H). 1.82-1.6G (m, 2H), 1.62-1.46 (m, 2H). (Note: 3xNH not
observed).

Example 167 Isopropyl (S)-4-methyl-2-(3-((7-(5-
methyl-I,2,4-oxadiazul-3-yl)isoqutnolin-l-yl)

amino)-6-(methylamino)hexanamtdo)thtazole-5-
ca&box)'laic

jt

[0551] 7 mg (55'!o), m&lorlcss powder. HPLC/MS m/z
57N3, [M+IIJ', Rt (I') 129 min 'll NMII (500 Mllz.,
Methanol-ds) 6 9 29 (d, .I I 5 I le., 111), N.54 (dd, .I 8 4, I 5

jt,&

[0553J 20 mg (79'i). colorless powder I IVI 4'/MS m/z
552 3, [M+I IJ . Itt fl') I 15 min 'I l NMII (600 Mlis,
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DMSO-d,) 6 8.94 (s, I H). 8 13 (dd. J=8.5, 1.5 Hz. IH). 7.90
(d. J=5.7 Hz. I H), 7 82 (d, J=8.5 Hz, 1kl), 6.93-6.89 (m, IH),
5.02 (hept, J=6.2 Hz, IH), 4.88-4.80 (m, IH). 2.83 (dd,
.I 14 N. 6 6 I lz, I I I), 2 7N-2 67 (nt, 41 I), 2.54-2 51 (m, 211),
2 49 (s. 311). 2 27 (s, 311), I Nl-I 64 (m. 211). 1.59-1.44 (nt,
2H), 1.25 (d, 1=63 Hz. EIH). (Note: 3xNH not observed)

I ixample 16N tert-l3utyl (S)-4-methyl-2-(3-((7-(5-
methyl-l,2,4-oxadiazol-3-yl)isoquinolin-l-yi)

amino)-ta(methylamino)hexan&unido)thiazole-5-
carboxylate

2.4-oxadiazol-3-yl)isoquinolin-l-yl)amino)-6-(methyl-
anuno)hcxanamido)tluezolc-5-carboxyltc actd (50 mg.
80%, 0.0893 mmol) as a colorless powder HPLC/IvIS nv'z.
5102, [M+II], ftt (Q) 2.10 min 'll NMlt (6(X) Mllz,
Methanol-ds) 6 '/ 18-9 14 (m. II I), 8 45 (dd, .I 8 4, 1.5 I lz,
IH). 7.99 (d. J=8.4 Hz. IH), 7.79 (d, 3=6.6 Hz, IH). 7.24 (d.
J=6.7 Hz, IH). 4.78-4.73 (m. IH), 3.14-3.01 (m, 4H), 2.70
(s, 3H), 2.69 (s. 3H). 2.53 (s, 3H). 2.05-1.95 (m, 2H).
1.93-1.80 (m. 2H).

I &xample 170 3,3-Ditluorocyclopentyl 4-methyl-2-
((S)-3-((7-(5-methyl-1,2. 4-oxadiazol-3-yl)t soqui -
no-I -yl)amino)-6-(methylamino)hexanamido)thiaz-

ole-5-carboxylate

„JL
TT 0

[0554] 13 mg (38%). colorless povvder. I IVI,('/MS nt/z
5663 [M+II], lft (Q) 253 &nin 'll NMlt (6(II) Mllz.,
l)MSO ds) &5 8 96 (d, .I I 6! Iz, 111). 8 15 (dd, J N 5, I 5 I lz.,

IH), 7.91 (d, 3=5.7 Hz. IH), 7.83 (d, J=8.5 Hz. IH),
6.95-6.89 (m, IH), 4.90-4.80 (m. IH). 2.84 (dd. J=14.9, 6 7
Hz. IH), 2.77-2.73 (m, I kl), 2 72 (s, 3H), 2. 55-2. 51 (m. 2H),
2.49 (s, 3H), 2.27 (s, 3H), I 82-1.64 (m, 2H), 1.61-1.51 (m,
211), 1.49 (s. 911). (Note 3xN! I not observed)

itxample 169 (S)-4-methyl-2-(3-((7-(5-&nethy1-1.2,
4-oxadiazol-3-yl)isoqutnolin-I-yi)amino)-6-(methyl-

amino)hexanamido)thiazole-5-carboxylic acid

[0556] 67 mg (74%), cream-coloured powder. HPLC/MS
nt/z 614.2, [M+H], Rt (Q). 2.46 mtn. 'H NMR (600 Mklz.
DMSO-d&) IT 8.95 (s. IH), 8.14 (dd, J=8.5, 1.5 klz. IH), 7.91
(d,.l 5 7 tlz, III), 7 N3 (d..i 8 5 I is, 1 1 I). 6 92 (d, J 5 71lz,
111), 533-5.28 (m, 111),4 88-4 81 (m, I II). 2 N3 (dd,.l 15 0,
6 4 I Iz, 111), 2 77-2.6N (m, 411), 2.63-2 52 (m, 311), 2 51 (s,
3H). 2.33-2.13 (m. 7H). 1.98-1.90 (m. IH), I 83-1.65 (m.
2H). 1.61-1.45 (m, 2H).

I ixample 171 (8)-N-(5-(tert-butyl)-4-methyithiazoi-
2-yl)-3-((7-(5-methyl-1,2.4-oxad&azo1-3-yl)isoquino-

lin-I-yl)amino)-6-(methylamino)hexanamide

N ,JL

) I

[0555] Removal of Boc prot&xun group of tert-butyl
2-[[(3S)-6-[tert-butoxycarbonyl-(methyl)amino]-3-[[7-(S-
methyl-1,2,4-oxadiazo1-3-yl)-l-isoquinolyl];unuto]-
hexanoyl]amino]-4-methyl-thiazole-5-carboxylate using
'll'4 in 0 also atforded (S)-4-a&ethyl-2-(3-((7-(5-a&ethyl-l,

) I
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[0557] Example 171 I z 5-methyl-3-(2-oxidoisoquinolin-
2-lum-7-yl)-1.2,4-oxadiazolc [0](120 mg, O.S281 nmlol)
was dissolved/suspended in dry DCM (1.76 mL) and addixl
to a RI3li containing tert-butyl (3S)-3-slnino-6-[tert-butoxy-
carbonyl(methyl jaminoJhexanoate (183 K3 mg, 0.5809
nunol), quickly followed by DIPE/5 (0.34 mL. 1.9805
nunol). To this solution was added PyBroP (3200G rng,
0.6866 nunol) and the mixture was stirred overniglu at rt.
Punlied by revcrsc phase colunul cluomuiography (clucnt
20-80'!v MeOH in water (+0.1% liinnlc acid)) to ajlilrd
tert-butyl (38)-6-[tetr-butoxycarbonyl(methyl)amino]-3-
[[7-(5-methyl-1,2.4-oxadiazol-3-yl)-l-isoquinolylJamino]
hexanoate a colorless solid. HPLC/MS nt/z: 52G34,
[M+H], Rt (P): 1.44 min.

[0558] Exmnplc 171.2.. Icri-Butyl (3S)-6-[tert-buioxycar-
bonyl(methyl)amino]-3-[[7-(5-methyl-1,2.4-oxadlazo1-3-
ylj-I -isoquinolylJaminoJhexanoate (160.00 mg. 0.3044
mmol) and potassium hydroxide (136 63 mg, 2 4351 mmol)
were dissolved in THE (1.79 mL) at rt. Few drops of water
(enough to dissolve KOH) were added and the resultin
solution was surred ai 50'. for 3.5 h. 8 cq of KOH werc
added. Fcw drops of McOH werc added und thc resulting
solution was stirred at SO' overnight. LCMS showed 65%
conversion 4 eq of KOI I followed by few drops of MeOI I

and ivater ivere added and the solution was stirred for 4 h at
60 0" ( 2 Half the reaction mixture was purified by reverse
phase colunm cluomatography (eluent: 20-80% MeOH in
water (+0.1!o formic acid as bujibr ln both)) ui ajlilrd
(3S)-6-[ierl-butoxycarbonyl(methyl)amino]-3-[[7-(5-
methyl-1,2,4-oxadiazo1-3-yl)-l-isoquinolyl];unulo]
hexanoic acid; formic acid (50 nlg, 32'I', 0 O')70 mnxll) as
a colorless solid IIVI,C/MS m/z 470.26, [M+I IJ+. Rt (Pj
134 nlul.

[0559] Exmnplc 171 3z To a mixture oi (3S)-6-[tert-bu-
toxycarbonyl(methyl)amino]-3-[[7-(S-methyl-1.2,4-oxadl-
azol-3-yl)-I-isoqumolylJaminoJhexanoic acid (71 46 mg,
0 1522 mmol). I 0 X' I('I (5835 lng. 0 3044 nunol), 11013t
(41.13 mg, 03044 nunolj and 5-tert-butyl-4-methyl-thiazol-
2-ylamine (31.10 m . 0.1826 nunol) DMF (0.76 mL) was
added under nitro en atmosphere. The resultin solution
was stirred for 24 h at 60 O'. I cxj of EDC.HCI and I cq
of HOBt werc added and the rcsulung solution v,as surrcd
at 70" C. for 36 h Purified by reverse pha~e colunul
chromato raphy (eluent 0-90'i MeOII in water (+01%
filrmic acid)) to affbrd tert-butyl N-[(SS)-6-[(5-tert-butyl-4-
methyl-thiazol-2-yl)amino]-4-[[7-(5-methyl-1,2.4-oxadi-
azol-3-yl)-I -isoquinolyl]amino]-6-oxo-hexyl]-N-methyl-
carbamaie. formic acid (II.S mg, 11%, 0.0172 nunolj as a
colorless powder. HPLC/MS ngz. 622.31, [M+H], Ri (R)
I 55 lulu

[0560] Example 171 4z To a solution of rert-butyl
N-[(4S)-6-[(5-tert-butyl-4-methyl-thiazol-2-yl)amino]-4-
[[7-(5-methyl-l,2,4-oxadiazo1-3-ylj-i-isoqumolyl]amulo]-
6-oxo-hexyl]-N-methyl-carbamate fonnaic (1235 mg,
0.0185 mmol) ul ihoxane (0.10 mL) was added HCI dioxanc
(4 M) (0 02 ml., 0 0767 nlmol) I'he resulting solution was
stirred at rt filr 5.5 h Villatiles were removed under reduced
pressure and the residue v as purified by semi-prep HPLC.
Further purification by ion exchange SCX-H colunm cluo-
maiography. washing with McOH before clutmg with 2M
NH, in MIOH ailbrdixl (3S)-N-(5-icrl-butyl-4-methyl-ihi-
azol-2-yl)-6-(methylamine)-3-[[7-(5-methyl-1,2.4-oxadl-
azol-3-yl)-I -isoqumolylJaminoJhexanamide (4 mg, 42%,
00077 mmol) as a colourless oil IIPI ('/MS m/z 52226,

[M+H] . Rt (Qj: 2.46 min. 'H NMR ((i00 MHz. DMSO-d,)
8 8 96 (d, 1=1.5 Hz, IH), 8.15 (dd, 1=8.5. I 5 Hz. IH). 7.93
(d,.t 5 71lv, 111),7 84 (d..l 8 5 1lz, 111), 7 68-7 63 (m, 111),
6 &13 (4, .I 5.7 I lz, 111), 4 82 (d, J 9 0 I lz. 111), 2 81 (dd,
J=14.7. 6.7 Hz, IH). 2.72 (s. 3H). 2.68 (dd, J=14.7. 6.8 klz.
IH), 2 S5-2.SJ (m, 2H), 2.29 (s. 3H), 2.27 (s. 3H), 1.78-i.71
(m, IH), 1.(i5 (ddd, J=13.6, 9.7. 5.0 Hz, IH), 1.60-1.46 (m.
2H). 1.34 (s. 9H). (Note: 2xNH not observed)
[11561J I he following examples were prepared by an
aimlogous procedure

Example 172: Propyl (S)-4-methyl-2-(3-((7-(S-
methyl-I,2,4-oxadiazul-3-yj)isoqutnojin-l-yj)

amino)-6-(methylamino)hexanamido)thiazole-5-
carboxylate

H

)I

[11562J (7 2 mg, 43%. 0.0131 mmol) as a colorless solid
I IPI,C/MS m/z'52.24. [M+I IJ, Rt (Q) 2 48 min. 'I I NMR
(600 MHz. DMSO-d,j 6 8.96 (d, J=1.5 Hz. IH), 8.15 (dd.
J=8.4. 1.5 Hz. IH), 7.91 (d, 1=5.7 Hz. IH), 7.83 (d, J=8.5
Hz. IH), G.92 (d, J=S.7 Hz. IH). 4.88-4.81 (m, IH), 4.13 (0
J=6.S Hz. 2H). 2.84 (dd, J=14.9. 6.5 Hz, IH), 2.7S (dd.
.I 15.1, 7.0 I lz, 111), 2 72 (s. 311). 2.56 (td, .I 7 I, 2 5 I lz,
211),2 52 (s,311), 2 30(s,311), 1.7ij (ddt,.t 18 6, 9 i. 4 61lz,
111), 1.73-1.67 (m, I I I). 1.65 (q..t 7 I I lz., 211). 1.61-1.46
(m, 2H). 0.93 (t. 1=7.4 Hz, 3H). (Note 3xNH not observed).

Example 173: Propyl (R)-2-(2-amino-3-(3-(5-
methyl-l.2,4-oxadiazol-3-yl)benzamido)propana-

mido1-4-methylthiazole-5-carboxylate formate
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[0563] Example 173.1. To 3-(5-methyl-1,2,4-oxad&azol-
3-yl)benzoic ac&d (67.44 mg, 0.3303 mmol), (R)-c&hyl
3-amu&o-2-(CBZ-mnuio)propm&oatc HCI (100.00 mg,
0 3303 mmol) and I IA'I U (125 59 mg. 0 3303 nunol) was
added dry DMI& (1.65 ml.) and DIVIIA (0.17 ml.. 0.9909
nunol). Stirred at rt overnight. Purified by reverse phase
column chromatography (eluent: 30-100'/o MeOH in water
(+O.l;o founic acid modifier m both) to afi'ord ethyl (2R)-
2-(bcnzyloxycarbonylamino)-3-[[3-(x-methyl-1,2,4-oxadi-
azol-3-yl)benzoyl]mn&no]propanoatc (121 mg, 81%, 0.2674
mmol) as a colorless powder I IVI.('/MS m/z 453 2
[M+I IJ+. Rt (V) I 47 min

[0564] Example 173.2. Ethyl (2R)-2-(benzyloxycarbo-
nylanuno)-3-[[3-(5-methyl-l,2,4-oxruliazo1-3-yl)benzuyl]
anuno]propanoatc (118.00 mg. 0.2608 nunol) was d&ssolvcd
in THF (1.3 mL) and water (1.3 mL) was added. L&thnim
hydroxide hydmte (131.32 n&8, 3 1296 nimol) was added
and then additional 'llll'0.63 ml ) Stirred at rt for 4 h
befi&re the volatiles were removed in vacuo. Purified by
reverse pl&ase column chromatography (eluent; 20-80%
McOH in water (+0.1% fornuc ac&d modilicr u& both)).
Product dissolved in CHCI, and tiltercd tluough cehtc tu
rcmove inorga&ucs. Conccntraun in vacuo alii&rded (2R)-
2-(ben ryloxycarbonylamino)-3-[ [3-(5-n&ethyl-t,2.4-oxadi-
arol-3-yl)benzoyl]amino]propanoic acid (H)0 mg. 90%,
0.2336 nunol). HPLC/MS n&/z: 425.1 [M+H]'. Rt (T): I 24
min.

[0565] Exmuplc 173.3. To propyl 2-&muno-4-methyl-&lu-
arole-5-carboxylate (50.87 mg. 0 2540 &nmol). I IOI3t (62 40
mg, 0 4618 mmol), and 3-(ethylin&inomethylm&eanuno)-N,
N-dimethyl-pmpan-I -amine hydrochloride (88.53 ing,
0.4618 nunol) under nitrogen atmosphere wns added (2R)-
2-(benzyloxycarbonyla&uino)-3-[[3-(5-&uethy1-1.2.4-oxadi-
azol-3-yl)benzoyl]mn&no]propano&c acnl (98.00 mg, 0.2309
nm&ol) in DMF (1.15 mL) and thc react&on mixture was
stirred at 60''or 20 h. Purified directly by reverse phase
column chmmatography (eluent 30-100% MeOI I in water
(+O.l;o Formic acid modiher in both)) to afford propyl
2-[[(2R)-2-(benzyloxycarbonylamino )-3-[[3-(5-methyl- 1,2,
4-oxadiazol-3-yl)benzoyl]amino]propanoyl]amino]-4-
methyl-thiazolc-S-carboxylate (42 mg, 30%. 0.0692 nm&ol)
as m& off&wlutc powder. HPLC/MS miz. 607.2 [M+H]', Rt

(O) 3 20 m&n.

[0566] Example 173,4a A 1.9 M solution of HBr inAcOH
was made by mixing 0.33 mL of 33% vvt HBr in AcOH [-5 7

M] and 0.6(& mL ol'AcOkl (fumes). O.S mL of tlus solution
was added to propyl 2-[[(2R)-2-(bcnzyloxycarbonylamino)-
3-[[3-(5-methyl-1.2,4-oxad&azol-3-yl)bmizoyl]amino]pro-
panoylJaminoJ-4-methyl-th&azoic-5-carboxylate (22.00 mg,
0 0363 mmol) which was st&rred at rt fi&r 75 min. lither (3
mL) v as added and the v hite precipitate was removed by
filtration. Purified by reverse phase column cluommography
(clucnt. 20-100%o McOH &n water (+0.1% formic ac&d mud&-

lier &n both)) allhrdcd propyl (R)-2-(2-anuno-3-(3-(5-
methyl-1,2,4-oxadiazo1-3-yl)bcnzanmlo)propananutlu)-4-
methylthiazole-5-carboxylate for&nate (1.7 mg. 9%. 0.0033
mmol) as a colorless powder I IVI.('/MS m/z 473 2
[M+H]', Rt (U): 2.44 min 'H NMR ((i00 MHz. DMSO-d,)
6 8.79 (t, 1=5 8 Hz, IH). 8.43 (d. 1=1.8 Hz. IH), 8.25 (s, I H),
8.12 (dt, J=7.8, 1.4 Hz, IH), 8.01 (di, J=7.8. 1.5 Hz, IH),
7.65 (i. J=7.8 Hz, IH), 4.14 (t. J=6.5 klz, 2H), 3.76 (t, J=6 4
Hz. I H). 3 57 (td. J=6 I, 2.4 Hz, 2H), 2.68 (s. 3H). 2 52 (s,
311), I 66 (q..l 7 0 I lz, 211), 0 93 (t..l 7 4 I lz, 311) (Note
3xNI I not observed)

Example 174; Propyl (S)-2-(2-amino-3-((7-(5-
n&ethyl-1,2,4-oxadiazol-)-yl)&soquinofin-t-yl)amino)

propanamido)-4-methylthiazole-5-carboxylate

y Yl

[11567J 1ixample 174 I c 5-Methyl-3-(2-oxidoisoquinolin-

2-imn-7-yl)-1.2,4-oxadiazole [Example 96](253 mg, 1.1135

mmol) was dissojvcxj/suspended u& DCM (3.71 mL) and

tert-butyl (2S)-3-annno-2-(tert-butoxycarbonylamino)pro-

panoate (362 33 mg, 1.3&)18 mmol) added, quickly followed

by DIPEA (0.73 mL, 4.1755 &mnol). To tins solution was

added PyBroP (674.80 mg, 1447S nm&ol) nnd thc m&xturc

stirred at rt overnight Pnritied by silica gel column chm-

&uatogaphy (eluent: 1-10'/o E&OH in DCM) to afii&rd tert-

butyl (2S)-2-(tert-butoxycarbonylam&no)-3-[[7-(S-methyl-l.

2,4-oxad&azol-3-yl)-1-&soquinolyl]anuno]propanoatc (230

mg, 44%, 0.4899 mmol) I IVI.(7MS m/w 470 2 [M+I IJ, Rt

(Vj'.41 min.

[11568J I ixample 174 2: Vropyl (8)-2-(2-amino-3-((7-(5-
u&ethyl-j,2,4-oxathazol-3-yl)&soquinolu&-j-yl)amino)pro-
panamido)-4-methylthiazole-5-carboxylate was prepared by
an m&alogous method to 0 from tert-butyl (2S)-2-(tert-
butoxycurbonylanuno)-3-[[7-(5-methyl-1,2,4-oxadiazo1-3-
yl)-I-isoquinolylJaminnJpmpanoate Vuntication by semi-

prep HPLC affnrded propyl (S)-2-(2-amino-3-((7-(5-
methyl-1,2,4-oxathazol-i-yl)&soquinolui-l-yl)amino)
pmpanamido)-4-n&ethylthiarole-5-carboxylate (5 mg„

0.0101 mmol). HPLC/MS m/z; 496.2 [M+H] . Rt (U): 2.78

nun 'll NMR (600 Miiz. 1)MSO-dr) 6 8.85 (s, 111),

8.20-8.12 (m. I H). 8.01 (s, IH), 7.87 (d. J=8.5 Hz, IH). 7.84

(d, J=5.7 Hz. IH), 7.00 (d. J=S.8 Hz, IH), 6 55 (broad s, 2H).
4 24 (t, .I 5.5 lit, 1 1 I). 4 18-4 10 (m, 211). 4 08-4.02 (m,

IH). 3.92 (dd. J=14.0. 3.4 Hz, IH), 2.69 (s, 3H). 2.53 (d.
J=9.3 Hz, 3H), 1.65 (scx&, J=7.1 Hz, 2H), 0.92 (t. J=74 klz.

311) (Nnte: I xNI I not observed).
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Example 175: Propyl (S)-2-(2-(dimethyiaminoi-3-
(3-(5-utethyl-l,2,4-oxadiaz&&1-3-yl)benza&uidoipnu
panamido)-4-methylthiazole-5-carboxylate formate

Example 176: Propyl (R)-2-(2-hydroxy-3-((7-(5-
&nethy1-1,2,4-oxadiaz&&1-3-yl)isoquinolin-t-yl)amiito)

propanamido)-4-methylthiazole-5-carboxylate

s 0 0

xk,JL
It = tt

JI
0

H OII S~
& +/

[0569J Example 175 I I I-l)ap(I3oc)-OMe ll(1 (25000
m, 0.9815 nuuoil) was suspended in N,N-Diisopropyleth-
ylamine (1.66 ml„9 4731 minol) and iodomethane (0 18

mL. 2.9445 nunol) v as added The mixture was stirred at rt
ovcrmgh&. Further 1.5 eq of Mel added Bnd stirred at rt.
Puritied by reverse phase column chromatography (eluent
5-15% MeOH in water (+0.1% liinnic acul modifier tn
both)) to affiird methyl (S)-3-((tert-butoxycarbonylia&uino)-
2-(duncthylmnino)propanoatc fonuate (115 m, 40%,
0 3934 mmol) IIVI,('/MS m/z 247.2 [M+I IJ', ltt (Q) 0 54
min.

[0570J I ixample 175 2 Methyl (S)-3-((tert-butoxycarbo-
nyl)amino)-2-(dimethylam&no)-propanoate (110.00 tng,
0 4466 mmol) was dissolved in dry MeOI I (0 25 ml ) and
4M HCI in d&oxane (0.11 mL, 0.44ti6 nunol) was added.
Stirred for 5 h Bt rt bcl'orc vole&iles were carel'ully removed
in vacuo to afford methyl (S)-3-amino-2-(dimethyl-amino)
props&toute lly'drool&lot&dc wlllcll was Used w I&i&out purlin:B-
tion IIPIX7MS m/z 147.1 [M+I IJ, ltt (Q) 015 nun

[05'71] Exmuplc 1753 . Mc&hyl (S)-3-mnino-2-(dimcthyl-
amino)propanoate hydrochloride was utilised in an analo-
gous synthesis &o 0 to Bllbrd propyl (S)-2-(2-(dimcthyl-
anuno)-3-(3-(5-methyl-1,2,4-oxtnhazo1-3-yl)benzamtdo)
propanamido)-4-mcthyltluazoic-5-carboxylate formats (17
mg, 16%. 0 0311 mntol) as a colorless powder I IPI C/MS
m,'z 501.2 [M+I IJ+. Irt (Q) 2 49 min 'l I NMIt (f&00 Ml lz.,

DMSO-d,) 6 12.52 (s, IH). 8 81 (t, J=5.7 Hz. I H). 8.44 (d,
;1=1.7 Hz, IH). 8.17 (s, IH). 8.12 (dt. J=7.7. 1.4 Hz, IH),
8.01 (dt, J=7.9, 1.4 Hz, 1kl), 7.64 (t, J=7.8 Hz. IH), 4.16 (t,
J=6.5 Hz. 2H). 3 76 (dd, J=7.7, 6.3 Hz, IH). 3.67 (dt. J=12 4,
6.1 Hz. IH), 3 55 (ddd, J=13.2, 7.8, 5.5 Hz. IH). 2 68 (s,
311), 2.53 (s, 311). 2.31 (s, 611), I 68 (sext, .I 7.1 I lz, 211),
0 95 (t..l 7.4 I lz, 311)

[0572] Example 176.1c To (2R)-3-(tert-butoxycarbo-
nylantino)-2-hydroxy-propanoic acid (182.(X) ntg, 0 8869
mmol). propyl 2-amino-4-methyl-th&azole-5-carboxylate
(195.37 mg, ON)756 nunol), HOBt (239.67 mg, 1.7738
mmol) and EDC.HCI (340.04 mg. 1.7738 mmol) was added
DMF (443 mL). &hc & tal capped, Bnd thc reaction mixture
heated at 50' for 16 h I'he volatdes were reinoved in
vucuo mtd thc rcsuhing omngc gum punficd by rcvcrsc
plwse column chromatography (eluent 30-100% MeOI I in
water (+0.1% fomnc;mid modifier in both)) &o aff'ord propyl
2-[[(2It)-3-(tert-butoxycarbonylamino)-2-hydntxy-pro-
panoyl]amino]-4-methvl-thiazole-5-carboxylate (230 m .

67%, 0.5936 mmol) as a colorless powder HPLC/IviS nffz.
388 2 [M+H] . Rt (vy): 1.57 nun.

[11573J Example 176 2 'I'o propyl 2-[[(2ir)-3-(tert-bu-
toxycarbonylamino)-2-hydroxy-propanoylJaminO-4-
methyl-thiazole-5-carboxylate (220.00 mg. 0.5678 mmol)
v as added propanol (2.03 mL) followed by 4M HCI in
dioxane (0.18 mL). Stirred at rt for 1.5 h before further 4M
HCI in dtoxanc (1.8 mL) was added. Surrcd I'or I h 40 min
at rt bi iolc tltc vol'&tiles werc rclllovcxi ill VBcUC. PU&litca &loll

by ion exchange 8( X-II column chromatography, washing
with MeOI I before elution &vith 2M Nl ls in MeOI I, upon
concentration afforded propyl 2-[[(2R)-3-amino-2-hydroxy-
propanoyl]amino]-4-methyl-tluazole-5-carboxylate (158
mg, 97!o. 0.5499 nunol) as a light-yellow powder. HPLC/
MS m/z: 288.1 [M+H], Rt (IJ): 1.96 m&n.

[0574] Ex&uuplc 1763.. 5-methyl-3-(2-ox&dotsoquutolin-
2-ium-7-yi)-1,2.4-oxadiazole [OJ(65.(X) mg, 0 2861 mntol)
and propyi 2-[[(2ft)-3-a&nino-2-hydroxy-propanoyl]amino]-
4-methyl-thiazole-5-carboxylate (82.20 m . 0.2861 nunol)
v ere suspended in dry DCM (2.0 mL). PyBroP (173.37 m .

03719 nuuol) and DIPEA (186.85 uL, 1.0727 nunol) werc
added and a nitrogen a&mosphcre uttroduccd. Stirred at rt lor
22 h. Diluted with DCM/McOH and purilicd by silica gel
colunm chromatography (eluent 5-70% IitOAc in cyclo-
hexane) to atford pmpyl (lt)-2-(2-hydroxy-3-((7-(5-utethyl-
1.2.4-oxadiazol-3-yl) isoquinolin-I -yl)amino)propana-
m&do)-4-methylthiazole-5-carboxylate (14 mg, 10'!w 0.0282
mmol) as an off-v,lu&e powder HPLC/MS nffz. 497.2
[M+H] . Rt (Q). 2.65 mm.'H NMR (600 MHz, DMSO-d&)
6 12.30 (s. IH). 8.89 (d. J=1.7 Hz, IH), 8.16 (dd, J=8.5, 1.6
I Iz, I I I), 8 06 (t..i 5 7 I iz.. II I), 7 91 (d, J 5 7 I lz, II I), 7 86
(d,.i 8 5 I lz II I), 6 99 (d .I 5 8 Ilz. 111) 6 43 (s 111) 4.58
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(t, 1=5.6 Hz, I H). 4 15 (t, J=6.5 Hz. 2H), 3.89-3.78 (m. 2H),
2.69 (s, 3H). 2.52 (s, 3H), I 67 (sext, J=7.1 Hz. 2H), 0 93 (t,
J=7.4 Hz, 3H).
[0575J 'I he following examples &cere prepared by an
analo ous procedure

Example 177 tert-Butyl (R)-2-(2-hydroxy-3-((7-(5-
methyl-1.2.4-oxadtazo1-3-yl)isoquinolin-l -yl)amino)

pmpanamido)-4-methylthiazole-5-carboxylate

'H NMR (600 MHz, DMSO-d,) 6 12.49-12.11 (m. I H). 8.89
(0, J=l.6 Hz. IH), 8.16 (dd, J=S.5, 1.5 Hz, IH), 8.06 (t. J=S.6
Hz. I H). 7.90 (d, J=S.S Hz, I H), 7.86 (d, J=S. 5 Hz, I H), 6.99
(d, .I 5 N I lz. I I I). 6 44 (s, I I I), 4 58 (t, .I 5 6 I lz, 111). 4 15

(t..l 6 5 I lr, 211), 3.8&)-3.78 (m. 211). 2 69 (s. 311), 2.52 (s,
3H). 1.67 (q, J=7.0 Hz, 2H). 0.93 (t, J=7 4 Hz, 3H).

Example 179. (S)-2-hydroxy-N-(5-tsobutyl-4-mcth-
yltluazol-2-yl)-3-((7-(5-methyl-1,2,4-oxadiazol-3-yl)

isoquinolin-I -yl)amino)propenamide

H - H

OH

[0576] Prepared using tert-butyl 2-amino-4-methyl-thiaz-
ole-5-carboxylate [Example 110.1] ut an analo ous procc-
durc to Exmuplc 176 to alford tert-butyl (R)-2-(2-hydroxy-
3-((7-(5-methyl-1.2,4-oxadtazol-3-yl)isoquinolut-l-yl)
amino)propanamido)-4-ntethylthiaz&tle-5-carboxylate (12
mg, 10%, 00233 mmol) as a colorless powder I IVI C/MS
m/z: 511.2 [M+H]', Rt (U) 2.78 min. 'H NMR (600 MHz,
('hloroform-d) o 10.28 (s, IH), 9.04 (s. IH). 8.49-8 45 (m,
IH), 8.2S (dd, J=8.5, I 5 Hz, IH), 7.93 (d, J=6.0 Hz, IH),
7.79 (d, J=8.5 Hz, I H), 7.08 (dd, J=6.0. 0.9 Hz, I H), 6 08 (t,
J=5.6 Hz. IH), 4.61 (dd. J=4.4, 2.2 Hz, IH), 4.20 (ddd,
.I 14 N. 4 8, 221lz. II I). 4 12 (ddd..l 14 N, 64. 4 4 1lz. 111),

2 69 (s, 311). 2 54 (s, 311). I 56 (s, 911).

Example 178. Propyl (S)-2-(2-hydroxy-3-((7-(5-
methyl-1.2.4-oxadtazo1-3-yl)isoquinolin-l -yl)amino)

pmpanamido)-4-methylthiazole-5-carboxylate

) I

[0578] 6.8 mg (12%), HPLC/MS nt/z: 4(i7.19, [M+H] . Rt
(U). 2 75 nun. 'H NMR (600 MHz, Chlorol'orm-d) b 10.10
(s, IH), 8.99 (s. IH), 8.48 (d. J=1.6 Hz, I H), 8.26 (dd, J=8.5.
1.5 Hz, IH), 7.92 (d, J=5.9 Hz. IH), 7.77 (d, J=8.5 Hz, IH).
7 05 (d, .I 6 0 I lz, I fl). 6 15 (t, .I 5 6 I lz., 111), 4 58 (dd,
.I 4 4, 2 2 I lr, I I I). 4 I 9 (ddd..l 14 8, 4 9. 2 3 I lz. II I), 412
(ddd, 1=14.7. 6.5. 44 Hz. IH), 2.(i7 (s, 3H). 2 48 (dd, J=7.1.
1.8 Hz. 2H). 2.15 (s. 3H). 1.85-1.74 (m, IH), 0.90 (dd. J=8.5.
6.6 Hz, 6H).

Iixample IN(h tert-l3utyl (S)-2-(2-hydmxy-3-((7-(5-
methyl-1.2.4-oxadiazol-3-yl)isoquinolin-l-yl)amino)

propanamido)-4-methylthtazole-5-carboxylate

0

H - H

OH

) I

[0577] Prepared using N-tert-Butyloxycurbonyl-(S)-tsos-
cnnc ut an mtalogous proccdurc to Exumplc 176 to allitrd
propyl (S)-2-(2-hydroxy-3-((7-(5-mcthvl-t.2,4-oxadtazol-
3-yl)tsoqumohu-I-yl)am&no)propananudo)-4-mcthylthtaz-
ole-5-carboxylate (26 mg, 25%. 0 0513 tnmol) as a colorless
pmxder I IVI,C/MS m/z497.2 [M+I IJ+. Rt (O) 2 62 min

[()579J 10 mg (25%) I IPI (7MS m/z: 511 IN, [M+I IJ, Rt
(U): 2 79 min. 'H NMR (600 MHz. Chloroform-d) 6 10.29
(s, I H). 9.19-8.95 (m, I H), 8.48 (s. IH), 8.28 (dd, J=8.5. 1.5
Hz. IH). 7.93 (d, J=6.0 Hz, I H), 7.79 (d, J=8.5 Hz, IH), 7.07
(d, J=6.0 Hz. IH), 6.12 (I, J=5.7 Hz, IH), 4.61 (dd, J=4.4, 2.2
Hz. IH), 4.20 (ddd, J=14.7, 4 8, 2 2 Hz, IH). 4.12 (ddd.
.I 14 8, 6zh 4 4 I lz. 111). 2 6N (8 311), 2 54 (8 311), I 53 (s,
911)
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Example 181: tert-Butyl (S)-2-(2-hydnsxy-3-((7-(I-
methyl-I I I-pynszol-4-yl)isoquinolin-I-yl)amino)

propanamido)-4-methylthiazole-5-carboxylate

Example 182: (S)-2-hydroxy-3-((7-(5-methyl-l.2.4-
oxadtazol-3-yl)isoquinolut-I-yl)amtno)-N-(I-

methyl-5-(S-propy1-1.2.4-oxadiazol-3-yl)-1 H-pyra-
zol-3-yl)propenamide

0
O

H - H

Ott
„JL
H - H

OH

) I

[0580] Example 181.1. 7-Bromo-2-oxido-isoquinolin-2-

ium (342.00 mg, 1.5264 mmol), I-methyl-4-(4,4.5,5-tetram-

ethyl-l,'3,2-dioxoborolan-2-yl)-l H-pymszole (412.89 tng,

1.9844 mmol) were dtssolved in dioxane (7.63 mL) and 2M

aqueous NazCOs (3.7 ntl,) was added The mixture was

bubbled svith Ar for 15 min then I, I Obis(di-tert-butylphos-

phino) feo ocenepalladium chloride (24 87 mg. 0.0382

nmtol) was added and thc mtxturc was heated at 60'.
ovcrmght. The rcacuon nnxturc was dtlutcd with EtOAc,

Iiltcred tluough celtic. conccntratcd to dryness. Purtlicutton

by silica gel colunm chromatography (clucnt. 1-5/o McOH

in DCM) to alford 7-(I-methylpyrazol-4-yl)-2-oxido-isoqut-

nolin-2-inm (35 mg, 10%, 0.155 nunol). HPLC/MS m/z

22ti.l0, [M+H]'. Rt (P) 1.05 min.

[0581] Example 181 2: Prepared from 7-(I-methylpym-
zol-4-yl)-2-oxido-isoqutnolin-2-ium using procedure from
Example 176 to afford tert-butyl (S)-2-(2-hydroxy-3-((7-(1-
methyl-1 IT-pyrazo)-4-yl)isoquinofin-I-y))amino)propana-
mido)-4-methylthiazole-5-carboxylate (34 mg, 43%. 0.06ti9
nmtol). HPLC/MS m/z. 509 20, [M+kl], Rt (U): 2.61 mtn.
'H NMR(600 MHz. Chlomfomt-d) 6 10.31 (s. IH). 9.36 (s,
HI) 784 (d .I 0 s) Ilz. 111) 7 82 (d I 60 Ilz 111) 7 74
(dd. J=6.7. 1.8 Hz, 2H), 7.71-7.68 (m, 2H), 7.03 (d, J=6 0
Hz. IH), 5.91 (dd. J=6 6, 4.S Hz, IH), 4.61 (dd. J=4.1. 2 2

Hz, IH), 4.19 (ddd, J=14.8, 4 6, 2.3 Hz. IH). 4.15-4.09 (m,
I I I), 3.97 (s. 311), 2 54 (s. 311), I 53 (s, 911)

[11582J Example 182 I: 2-Methyl-5-nitro-pynszole-3-car-
bonttrile (31000 mu, 2.038 mmol), hydroxylantine hydro-
clfioode (0.57 g. 8.152 mmol), and sodium hydrogen car-
bonate (1.37 . 16.304 nunol) were mixed in dry ethanol
(10 19 mL). M SOs was added mtd the mixture was stirred
at 40'. ovcmight. The rcactton mtxturc was conccntrattxl
ut vacuo. nttxcxi wtth EIOAc. washed wtth water, dncd over
anhydrous MSSOs and concentrated in vacuo to give Nuhy-
dmxy-2-methyl-5-nitro-pyrazole-3-carboxamidine (380 mg„
101%, 2.0525 mmol) as a colorless powder which was used
in the next reaction without further purificatton. HPLC/MS
m/z 186.07. [M+H], Rt (P); 0.14 min
[11583J I ixample 182.2 Nuhydroxy-2-methyl-5-nitm-
pyrazule-3-carboxamidine (38000 mg, 2 0525 mntol) was
dissolved in dry DMF (ti.84 mL). Butyric anhydride (0.34
mL 2.0525 mmol) was added, the reaction mixture was
stirred at rt for 2.5 h. Butyric anhydride (0.17 mL, 0.5 eq)
was addcxI and thc rencuon mtxturc was sttrrcd at 40'. Ior
2 h. Water was addcdt, the product was cxtractcdi wtdt
I:tOAc, dried over MSSOs and concentrated in vacuo Puri-
fication by silica gel column c)sromatography (eluent
20-50% EtOAc in cyclohexane) to give N-[(Z)-N-hydroxy-
C-(2-methyl-5-nitro-pyrazol-3-yl)carbonimidoyl[butana-
mtde (497 mg. 958sa 1.9473 nmtol) as a colourless oil.
HPLC/MS m/z: 278.09. [M+Na], Rt (T). 1.02 nun.
[11584J Example 182.3 N-[(/)-N-hydroxy-C-(2-methyl-5-
nitro-pyrazol-3-yl)carbonimidoyl]butanamide (480.00 m .

1.8807 nunol) svas dissolved in MeCN (9 40 mL). Potas-
stum hydroxide (211.05 mg. 3.7613 nunol) was added.
sttrrcd at rt for 0.5 h. Water and EIOAc werc added. Thc
product was extracuxl with EIOAc, dried over MSSOs and
concentrated in vacua to ive 3-(2-methyl-5-nitm-pyrazol-
3-yl)-5-propyl-i,2,4-oxadiazole (380 mg, 85%, I 6019
mmol) as a colorless posvder. HPLC/MS m/z; 238.10.
[M+H] . Rt (Pp 140 min.
[0585] Extuuplc 182 ah 3-(2-methyl-5-attro-pyrozol-3-yl)-
S-propyl-1,2,4-oxadiazole (380.00 mg. 1.6019 mntol) and
iron (447 33 mg, 80094 mmol) were suspended in IitOI I
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(8.01 mL). Acetic acid (0.46 mL, 8.0094 mmol) was added,
and thc reaction mixture was stirred at 50'. Ibr 1.5 h Thc
mixture was diluted with EIOAc tmd liltcrnL Thc pH was
adjusted to pl 1-10 with a 2 M solution of NaOII 'I he
pmduct ives extmcted with! ItOAc, dried over MNSOs and
concentrated in vacuo to give l-methyl-5-(5-propyl-1.2,4-
oxadiazol-3-yl)pyrazol-3-amine (277 mg. 83%. 1.33(i7
nunol) as a pale pink powder. HPLC/MS nt/z: 208.14,
[M+H] . Rt (T) I 15 mui.
[0586] Exmuplc 182.5: I-Methyl-5-(5-propyl-t,2,4-oxa-
diauil-3-yl)pyrazol-3-amine was used in a similar procedure
to Iixample 176 to afford (S)-2-hydmxy-3-((7-(5-methyl-l,
2.4-oxadiazol-3-yl)isoquinolin-l -yl )amino)-N-(I-methyl-5-
(5-propyl-1.2,4-oxadiazol-3-yl)-l H-pyrazol-3-yl)propana-
mide (53 mg. 57%. 0.1053 mmol) as a pale-yellow powder.
HPLC/MS nt/z. 504 21, [M+H], Rt (U). 2.S S mui. 'H NMR
(600 MHz. DMSO-dr) b 10 14 (s, IH). 8.98-8.90 (m, IH),
8 17 (dd, .I 8 5, I 5 I lz., ll I), 8.09-8.04 (m, I I I). 7.96 (6,
.I 5.7 I lz, 111), 7 N7 (d..t 8.5 I is, 111), 7 12 (s. 111),

7 04-6 i)8 (m. 111), 6.59 (d, .I 5.7 I lz, 111), 4 51-4 44 (ni,
IH), 4.04 (s. 3H), 3.96-3.88 (m, IH). 3.74-3.6(i (m. IH),
2.99 (t, J=7 4 Hz. 2H), 2.70 (s, 3H), 1.85-1.75 (m, 2H), 0.98
(t. J=7.4 Hz, 3H)

Example 183: (S)-2-hydroxy-N-(I-methyl-5-(5-
propyl-l,2,4-oxadiazol-3-yl)-l H-pyrazol-3-yl)-3-

((7-mcthylisoquuiolin-I-yl)annno)propairanurlc

cooled in an ice bath. m-CPBA (1.78 g, 7 9614 mmol) was
added Thc reaction was allowed to wunu to mnbient tcm-
pcraturc. Another I g of m-CPBA was added to thc rcacuon
after 4 h 'I'he reaction was continued to stir overnight
Ks('Os (3.67 8, 26 538 mmol) was added. and the mixture
v as stirred for I h before filtering tttmugt a pad of anhy-
drous MgSOw The filtrate was concentmsted in vacua to
yield 7-methyl-2-oxido-isoquinolin-2-ium (0.91 g, 86%.
5.7168 nunol) as an mnorphous. pule purple solid. HPLC/
MS m/z: 160.08. [M+H], Rt (T): 0.86 min.
[0589] Exiuuplc 183.3. Prepared from I-methyl-S-(5-pro-
py1-1,2,4-oxadiazo1-3-yl)pyrazu1-3-amine [I:xarnple 182J
and 7-methyl-2-oxido-isoquinolin-2-ium to att'ord (8)-2-hy-
droxy-N-(l-methyl-5-(5-propyl-l.2.4-oxadiazo1-3-yl)-l
H-pyrazol-3-yl)-3-((7-methylisoquinolin-I-yl)amino)pro-
punamidc (48 mg, 56'!w 0.1102 nunol). kIPLC/MS nffz.
436 21, [M+H], Rt (U). 244 min. 'H NMR (600 Mklz.
DMSO-dsj 8 10.11 (s. I H). 8.08-8.03 (m, I H), 7.80 (d. J=S.8
I Iz, I t I), 7 64 (d, .I 8 2 I lz, 111). 7 54 (I, J 5 5 I lz, II I), 7/49
(dd, .I 8 4, I 6 I lz. 111). 7 12 (s, I I I), 7 01 (s. 111), 6 92 (d,
J=5.9 Hz. IH). 4.45-4.38 (m. IH), 4 04 (s. 3H), 3.93-3.85
(m, I H), 3.74-3.65 (m. IH). 3.00 (t. 1=7 4 Hz, 2H), 2.46 (s.
3H), 1.81 (sext, J=7.4 Hz, 2H). 0.99 (t, J=7.4 Hz, 3H).

Example IN4 tert-l3utyl (8)-2-(2-hydmxy-3-((7-
methylisoquinolin-I -yl)amino)propanamido)-4-

methylthiazole-5-carboxylate

HO

0
N

0 - H

OH

[0587] Example 183.1: A mixture of I-chloro-7-methyl-
isoquinoline (2.00 g. 10.69(i nunol) in dry THE (112.59 mL)
was dcgasscd by bubbling nitrogen liir 5 min. Then. [I,lu
Bis(diphcnylphosphino)Pcrroccnc]ihchloropalladnim(II).
complex with dicltioromctltanc (044 g, O.S348 nunolj,
N,N,N(NH'I'etramethylethylenediainine (2.73 ml,. 18 IN4
mmol) and sodium bomhydride (0 69 g. 18.184 mmol) v ere
added. The reaction was stirred at rt under argon for 3 h. The
reaction mixture was filtered. concentrated in vacuo. mixed
with saturated NaCI (100 mL) mid cxtractnl with EtOAc
(3x50 mL). Thc combuicd orgamc plrasc wus washed with
saturatnl NaCI (3x20 mL), dncd over anhydrous MNSOs
and concentrated in vacuo Puritication by silica gel column
chromato raphy (eluent 0-20'i IitOAc in cyclohexane)
afi'orded 7-methylisoquinohne (1.1 g, 72%. 7.(i821 nuuol) as
an ofizsvhite solid. HPLC/MS nkz: 144.08, [M+H] . Rt (T)
0.6 min.
[0588J Example 183 2 7-methylisoquinoline (I 00 g,
6 6345 mmol) was dissolved in ( I ICls (11 64 ml ) and

(3~1st
Its

HJI

+'r'0590]

Exiuuplc 184.1. To c hydrous methanol (ii.32
ml.) at — 10" (2 under nitrogen. was carefully added thionyl
chloride (I IN ml,, 16 153 mmol). After stirnng for 5 min
(R)-3-smino-2-hydmxspropanoic acid (0 68 g. 6.4611
mmol) was added in tluee portions. The reaction mixture
v as stirred at -10" C. for 5 min before being allowed to
warm to rt and stirred ovcmight. Thc solvent was rcmovixl
ui vacuo usuig thc addition of tolunie to md thc removal of
all the volatiles to atTiird [(2R)-2-hydroxy-3-methoxy-3-
oxo-propylJammmiium chloride (9NN mg. &)8%. 6 3504
mmol) as an otT white powder 'I I NMR (600 Ml lz., I JMSO-
d,) 6 8.10 (s. 3H), 634 (d, J=5 (I Hz, IH), 4 37 (dt. J=N.N.

4.6 Hz. I H). 3. 68 (s, 3H), 3.10 (dd, J=13.0, 3.8 Hz, I H). 2.91
(dd. J=13.0. 8.6 Hz, IH).
[(1591J Example 184.2 7-Methylisoqumoline 2-oxide
[I:xample I NJJ(200 00 mg, I 2564 mmol) and methyl (2R)-
3-mnmo-2-hydroxy-propanoate hydrochlonde (293.22 m .

1.8847 mmolj were dissolved/suspended in DCM (4.19
mL). DIPEA (1.04 mL. 5.9681 nunol) was added I'ollowixl

by PyBrop (761.44 mg, 1.6334 nunol) aud stirred for S6 h.
Punficd by silica gcl colunm chromatography (clucni.
0-20i (IitOAc/MeOI I 3,'I) in cyclohexane). Iiurther puri-
fication by reverse phase column chmmatography (eluent
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5-40!8 MeOH in water (+0.1% formic acid)) afforded
methyl (R)-2-hydroxy-3-((7-mcthyhsoqumolul-I-yl)amino)
propmloatc fonnatc (107 mg, 28%, 0.3493 mmol) us a
colorless solid. IIPI/O/MS m/z 261 I [M+I IJ, Rt (II) I 35
all&i

[0592] Example 184 3: Methyl (R)-2-hydroxy-3-((7-
methylisoquinolin-I-yl)amino)propanoate formate (105 00
mg, 0.3428 nunol) was dissolved in THE (1.71 mL). Water
(1.71 mL) was added Ibllowcd by L&Okl (43.15 mg, 1.0284
mmol) I'he resulting solution was stirred at rt for 3.5 h
Additional I &OI I (14 mg, I eq.) was added and stirred at rt
overnight. Additional L&OH (14 mg. I eq.) was added and
stirred for huther 25 h overnight. Acidihed with HCI pH=3
befilre the volatiles were removed in vacuo. Purified by
rcvcrsc phase colunui chromatography (clucnt. 5-70%
McOH ul mater (+0.1% I'ormic acid mod&lier ul both)) to
atford (2It)-2-hydroxy-3-[(7-methyl-I -isoquinolyl)a&nine]
pmpanoic acid (73 mg, 86%, 0 2964 ininol) as a clear solid.
HPLC/MS m/z: 247 I [M+H]'. Rt (T); 0.75 min.

[05931 Example 184.4: (2R)-2-hydroxy-3-[(7-methyl-I-
isoquinolyl)amino]propanoic acid (33.00 mg. 0.1340 mmol)
was suspended in dry DCM (1.34 mL) ul a nncrov,avc vial.
I -I lydroxybenzotriazole (45.27 mg. 0 3350 mmol) was
added follov ed by 3-(ethylinlinomethyleneamino)-N,N-di-
methyl-propan-I-amine hydrochloride (64.22 ntg. 0.3350
nunol). Stirred for 10 min at rt before the addition of
tert-butyl 2-amino-4-methyl-thiazole-5-carboxylate [Ex-
ample 110 1](S8 00 mg, 0.2707 nunol). Surrcd at rt over-
night. Purilicd by reverse phase colunul cluonu&tography
(eluent 20-100% MeOI I in water (+0.1% formic acid nlodi-
fier in both)) followed by amino silica gel column chmma-
tography (Biotage KP-NI I) (eluent I I IitOAc/cyclo-
hexane) to affilrd tert-butyl (Rj-2-(2-hydroxy-3-((7-
methylisoquinolin-I-yl)amino)propanamido)-4-
methylthiazolc-S-carboxylate (6 mg, 10%. 0.0136 nunol).
HPLC/MS nt/z 443 2 [M+H], Rt (U). 2.63 mul. 'H NMR
(600 Ml is., DMSO-d&) iS 8.02 (s. U I), 7.76 (d, .I 5.8 I lz.,

111), 7 63 (d, J 8 2 I Iz. 111). 7 52 (t..l 5 6 I lz, II I), 7.48 (dd,
.I R3 I 611z UI) 6 &)I (d J 5 8 llz.. II I), 4 54 (t,.i 5 211z.,
I H), 3.83 (dt, J=13.8, 5.0 Hz, I H). 3.77 (dt. J=13.7. 5 9 Hz,
IH), 2.50 (s, 3H), 2.45 (s, 3H), 1.50 (s. 9H). (Note; ixNH,
lxOH not obscrvcd)

[0594J 'I he following examples &vere prepared by an
analo ous procedure

Example 18S tert/Butyl (S)-2-(2-hydroxy-3-((7-
methylisoquinolin-I-yl)amino)propanamido)-4-

methylthiazole-5-carboxvlate

[0595] Prepared using (S)-methyl-3-amino-2-hydroxypro-
panoate hydrochloride to afi'ord tert-butyl (S)-2-(2-hydroxy-
3-((7-methylisoquinolin-I -yl)amino)propanamido)-4-meth-
ylthiazole-5-carboxylate (6 mg, 13%, 0.0136 minol) as a
colorless soli&L HPLC/MS m/z: 443.18, [M+H], Rt (U).
2.60 nun. 'H NMR (600 MHz, DMSO-d&) 6 8.04 (s, IH).
7.77 (d. J=5.9 Hz, IH), 7.63 (d, J=8.2 Hz, I H). 7.50 (d, J=8.2
Hz. I H). 6.93 (d. J=3.9 Hz, IH), 4.58-4.53 (m, IH), 3.85 (dt.
.I 13 8, 5 0 I iv, I I I). 3 79 (dt..l 13 8, 5 9 I lz, 111), 2 52-2 50
(m, 311), 2 46 (s, 311), I 51 (s, 911) (Note 2xNI I. IxOII not
obscrv&xl).

Example 186; Propyl (S)-2-(2-methoxy-3-((7-(5-
methyl-1.2.4-oxadiazol-3-yl)isoquinolin-l-yl)amino)

pmpanamido)-4-methylthiazole-5-carboxylate

[0596] Prepared using 5-methyl-3-(2-oxidoisoquinolin-2-
ium-7-yl)-1,2,4-oxadiazole [I ixample 96J and methyl (2S)-
3-anuno-2-ntethoxjproponate hydrochlonde in an analo-
gous procedure to Iixample 184 to atford propyl (S)-2-(2-
ntethoxy-3-((7-(5-&nethyI-I,2.4-oxadiazn1-3-yl)isoquinolin-
I-yl)amino)propanamido)-4-methylthiazole-5-carboxylate
(5 m . 23'!v. 0.0098 nunol) as ml olf-white solid. HPLC/MS
nt/z 511.2 [M+H], Rt (U). 2.73 nun. 'H NMR (600 Mklz.
DMSO-d&) tl 12.73 (s. IH), 8.89 (s. IH), 8.1S (dd. J=8.S, i.5
I Iz, I I I), 8 09 (t..l 5 7 I iz.. II I), 7 91 (6, J 5 7 I lz, U I), 7 85
(d,.i 8 5 I lz UI), 6 &)7 (d. J 5 711z, 1 1 I). 4 35 (t,.i 6 01lz,
U I), 4 16 (t, .I 6 5 I lz. 211). 3 8&) (dt, .I 13 5. 5 7 ! Iz, 111),

3.81 (dt. J=13.5, 5.8 Hz. IH), 3.33 (s. 3H). 2.69 (s, 3H). 2.53
(s, 3H). 1.67 (sext, 1=7.1 Hz, 2H), 0.94 (t, J=7.4 Hz. 3H).

Ex unple 187: (S)-N-(5-(tert-butyl)-4-methylthiazol-
2-yl )-2-hydroxy-3-((7-(5-methyl-1,2,4-oxadiazol-3-

yl)isoquulolm-I-yl)amino)propenamxlc

tt - it
Ott

it - it
r/H
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[0597] Prepared using 5-methyl-3-(2-oxidoisoquinolin-2-
ium-7-yl)-I,2.4-oxadtazole [Example 96]. methyl (2S)-3-
anuno-2-hydroxy-propanoatc hydrochlondc anil 5-icrt-
butyl-4-methyl-thmzol-2-ylamine to atTord (8)-N-(5-(tert-
butyl)-4-methylthmzol-2-yl)-2-hydmxy-3-((7-(5-methyl-l,
2.4-oxadiazol-3-yl)isoquinolin-l-yl)amino)propanamide
(36 mg. 49%, 0.0772 mmol). HPLC/MS nt/z: 467.19,
[M+H], Rt (Q): 2.67 min. 'H NMR (600 MHz. Chloro-
form-d) 8 N.S1-8.48 (m, IH). 8.24 (dd, J=N.S, 1.5 Hz. IH),
7.93 (d, J=6.0 Hz, IH), 7.76 (d. J=8.5 Hz, IH), 7.06-7.01 (m,
111), 6.27 (d, .I 5 8 I Iz. I I I), 4 61 (dd, .I 4 4. 2 3 I lz, 111),
423-410 (m. 211), 266 (s 311) 2.2i) (s. 311) 1.33 (s i)II)
(Note: 1xNH, 1xOH not observed).

Iixample INN (S)-2-hydmxy-3-((7-(5-methyl-1,2.4-
oxadiazol-3-yl)isoquinolin-I-yl)amino)-N-(I-

methyl-5-pentyl-I H-pvrazol-3-yl)propenamide

[0599] Prepared using 5-methyl-3-(2-oxidoisoquinolin-2-
tum-7-yl)-1,2 4-oxadiazolc [Example 96] and I-methyl-5-
pcntyl-pyrazol-3-ammc to allbrd (R)-2-hydroxy-3-((7-(5-
methyl-1,2,4-oxadiazol-z-yl)isoquinolin-l-yl)amino)-N-(1-
methyl-5-pentyl-I I I-pyrazol-3-yl)pmpanamide (5 7 mg„
20%, 0.0123 mmol). HPLC/MS m/z 464.24 [M+H]'. Rt
(U): 2.62 min. 'H NMR (600 MHz, Chloroform-d) 6 9.34 (s.
IH). 8.50 (s. IH), 8.23 (dd, 1=8.4. 1.5 Hz, IH), 7.91 (d.
J=5.9 Hz, IH), 7.76 (d, J=8.5 Hz, IH), 7.02 (d. J=6.0 klz.
I H), 6.49 (s. IH), 6.22 (t. J=S.7 Hz, I H), 4.50 (dd, J=4.S, 2.3
I lz, 111), 4 14 (dddd, .I 16 3, I 4 7, 11 3. 2.2 I lz, 2! I), 3.60
(s, 311), 2 67 (s. 311), 2.48 (td..l 7.4. I 7 llz. 211), 1.59 (sext,
J=7.5 Hz. 2H), 1.32 (dt, 1=7.3, 3.8 Hz, 4H). 0.92-0.85 (m.
3H). (Note: lxOH not observed).

I ixample 190: (R)-N-(5-(tert-butyl)-4-methylthiazol-
2-yi)-2-hydroxy-3-((7-(5-methyl-t,2,4-oxadiazol-3-

yl)isoquinolin-I-yl)amino)pmpanamide

0~N
NH

OH

[0598] Prepared using 5-methyl-3-(2-oxidoisoquinolin-2-
ium-7-yl)-1.2.4-oxadiazole [Example 96]. methyl (2S)-3-
anuno-2-hydroxy-propanoatc hydrochlundc and I-mcihyl-
5-pcntyl-pysrazol-3-iunuic to alliird (S)-2-hydroxy-3-((7-(5-
methyl-1,2.)-oxadiazo1-3-yl)isoquinolin-l-yl)amino)-N-(1-
methyl-5-pentyl-I I I-pyrazol-3-yl)propanainide (9 mg,
22%, 0.0186 ntinol). HPLC/MS ndz: 464.24. [M+H]+. Rt
(U): 2. 69 min. 'H NMR (600 MHz, Chloroform-d) 8 9 40 (s,
IH), 8.32-8 48 (m. IH), 8.24 (dd. J=8.4. 1.5 Hz, IH). 7.90
(d. J=6.0 Hz, I H). 7.74 (d, J=8.5 kiz, IH), 7.01 (d, J=6.0 Hz,
IH), 6.48 (s, IH), 636 (s, IH), 4.52 (dd, 3=4.S, 2.3 Hz. IH),
4 23-4 06 (m. 211). 3 59 (s, 311), 2.66 (s. 311). 2 47 (td..l 7 4,
I 8 I lz, 211), I 63-1 51 (m, 2! I). I 40-1 26 (m, 411), 0.94-0
83 (m. 311) (Note IxOI I not observed)

[0600] Prcparid using 5-mcihyl-3-(2-oxidoisoquinolui-2-
tum-7-yl)-1,2 4-oxadiazolc [Example 96] and 5-tert-buiyl-
4-niethyl-thiazol-2-ylamine to atford (It)-N-(5-(tert-butyl)-
4-niethylthiazol-2-yf)-2-hydmxy-3-((7-(5-methyl-1,2,4-
oxadiazol-3-yl)isoquinolin-I-yl)amino)propanamide (2.8
mg, 1284. 0.0058 mmol). HPLC/MS nt/z. 467.19, [M+H] .

Rt (U) 2.74 min. 'H NMR (600 MHz, Chlomlbrm-d) 8
8.49-8.47 (m. IH), 8.26 (dd, J=8.5, I 5 Hz, IH), 7.92 (d.
J=6.0 Hz, IH). 7.77 (d, J=8.5 Hz. IH), 7.06-7.01 (m, IH).
616 (t, .I 5 7 Ilz 111) 4 59 (dd J 44 22 Ilz 111) 4.18
(ddd, .I 14 N. 4 8, 2 2 I is.. I II). 4.12 (ddd..l 14 9, 64, 4 5

Hz. IH). 2.1 7 (s. 3H). 2.30 (s. 3H). 1.36 (s, 9H). (Note:
lxNH, 1xOH not observed).

Example 189 (lt)-2-hydroxy-3-((7-(5-ntethyl-t,2.4-
oxadiazol-3-yl)isoquinolin-I-yl)amino)-N-(I-

methyl-5-pentyl-I H-pvrazol-3-yl)propenamide

Exaniple I') I: (It)-2-hydroxy-N-(5-isobutyl-4-meth-
yltluazol-2-yl)-3-((7-(5-methyl-1,2.4-oxadiazol-3-yl)

isoquinolin-I-yl)ammo)pmpenamide

HO Hri

0 HN 0 HN

871

N

8
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[0601] Prepared using 5-methyl-3-(2-oxidoisoquinolin-2-

ium-7-yl)-1.2.4-oxadiazole [Example 96] and 4-methyl-5-

(2-methylpropyl)-1.3-thiazo1-2-amine hydmchloride to
afi'ord (R)-2-hydmxy-N-(5-isobutyl-4-methylthiazol-2-yl)-

3-((7-(5-methyl-l,2,4-oxadiazol-g-yl)isoquinolin-i-yl)

amino)propanamide (19 mg, 43%. 0.0407 mmol). HPLC/

MS m/z: 4(i7.18. [M+H], Rt (Q): 2.68 min. 'H NMR (600

MHz, Chlomform-d) 6 8.49 (s, IH), 8.2ti (dd, J=8.5, 1.5 Hz,

IH), 7.93 (d, J=(I.O Hz. IH), 7.77 (d. J=8.4 Hz. IH). 7.05 (d,

;1=6.0 Hz. IH), (I 21 (s. IH), 4.61 (dd. J=4.6. 20 Hz, IH),
4.22-4.10 (m. 2H), 2.68 (s. 3H), 2.48 (dd, J=7.1. 1.4 Hz, 2H),

2.15 (s, 3H). 1.84-1.74 (m. IH), 0.90 (dd, J=7.9. 6.6 Hz, GH).

(Note: I xNH not observed)

Example 193: tert-Butyl 2-[(38)-4-cyano-3-[[3-(5-
methyl-1,2,4-oxadiazol-3-yl)phenyl]form, mnido/-
butanamido]-4-methyl-1.3-thiazolc-5-carboxylate

it tt

I/xample 192 (R)-2-hydroxy-3-((7-(5-methyl-l,2.4-
oxadiazol-3-yl)isoquinolin-I -yl)anuno)-N-(4-

methyl-5-(I-(trifhioromethyl)cyclopropyl)thinzol-2-
yl)propanamide

) I

utg

8I

Example 193.1. To a stirred solution of 3-(S-
methyl-l.2,4-oxadiazo1-3-yl)benzoic acid (IS.OO

73.464 nunol);md 1.5-duncthyl 3-aminopcn-
tanedioate hydiochloride (15.55 g, 73 473 mniol) in
l)Mli (150.0 ml,) were added IT:Iil I (30 92 g, 110.

200 nunol) and I-methyl-I Iq-tmidazole (I 8.1 g,
220.452 mmol), and the resulting mixture was
stirred at rt for 1ti h. The resulting mixture was
diluted with v'ster (150 mL) and extracted with
etlly'I acetate. 111c colllblllcd orgalllc laj'crs wale
washed with brine, dried over anhydrous sodium
sulfate, fiitered, and concentrated under reduced

pressure. The residue was purified by silica gel col-
unm cluomatography (eluent: ethyl acetate/petro-
leum ether 2; I) to afford 20.00 (75%) of 1,5-
dimethyl 3-x [3-(5-methyl-1,2,4-oxathazo1-3-yl)

phenyl]fonuamuloipcntanedioatc as a yellow solul.
I IPI,('/MS m/z 362 20 [M+I I[', Rt (I) 0.86 min

[0602] Prepared using 5-methyl-3-(2-oxidoisoquinolin-2-
ium-7-yl)-I,2.4-oxadtazolc [Example 96] and 4-methyl-5-
[I-(trithiommethyl)cyclopropyl]thiazol-2-aniine [Eixaniple

31.1] to affoird (R)-2-hydroxy-3-((7-(5-methyl-1.2,4-oxadi-
azol-3-yl)isoquinolui- I-yl)tunuio)-N-(4-methyl-S-(I -(tri f-

luoromethyl)cyclopropyl)thiazol-2-yl)propanamide (5 mg,
10;o, 0.0096 utiuol). HPLC/MS ndz: 519.14. [M+H] . Rt

(U) 2 71 min. '
I NMIt (600 Ml iz, ( hlonifiirm-d) 6 10 22-

10.08 (m. Iiq), 9.04 (s. IH), 8.49-8.45 (m. IH), 8.30-8.25

(m, IH), 7 92 (d, J=S.9 Hz, IH), 7.79 (d, 1=8.S Hz. IH),
7 09-7 06 (m. II I), 6 06 (t..l 5 7 I lz, II I), 4 5'7 (dd, .I 4 4,

2.2 Hz, I H), 4.18 (ddd. J=14 8, 4.8, 2.3 Hz, I H). 4.12 (ddd,
J=14.8. 6.4, 4.3 Hz, IH). 2.69 (d, J=4.2 Hz. 3H). 2 28 (s,

311), 1.45-1.40 (m. 211), I 05 (s, 211)

[I)603] Example 193 2: 'I'o a solution of 1.5-dimethyl 3-[
[3-(S-methyl-1,2.4-oxadiazml-3-yl)phenyl1-
formamido]pentanedioate (10.00 g, 27 (i74 mmol) in THF
(80 0 mL) and water (40.0 mL) was added lithium hydroxide
(662.8 mg, 27.674 nmiol), and thc resultuig mixture was
stirred at rt for 16 h. The mixture was acidilicd to pHS wtfit
2N aqueous I I('I solmion. and the resulting mixture was
extracted with dichlommethaneimethanol 10 I I'he coni-
bined or anic layers were washed with brine, dried over
anhydrous sodium sulfate, tiltered, and concentrated under
reduced pressure. The residue was purified by silica gel
colunui chromatography (cluent: dichloromcthanc/metha-
nol 10:I) to afibrd 4.00 (42%o) ol'-mcthoxy-3-i[3-(5-
methyl-1,2,4-oxadiazol-j-yl)phenyl[. formamido[-5-oxo-
pentanoic acid as a yelloiv solid. I IVI,('/Mg m/z 348.05
[M+H]'. Rt (C): 0.67 min.
[0604] Example 193.3: 5-methoxy-3-/i[3-(5-methyl-1,2 4-
oxadiazol-3-yl)phenyl]formamido]-5-oxopentanoic acid
(4.00 g, 11.517 nunol) and tumuoiuum chlondc (924 mg.
17.274 mmol) ccrc dissolved ui DMF (40.0 mL). Dicthyl-
anunc (4.46 g. 34.520 nunol) and HATU (fi.57 g, 17.279
mmolj v ere added, and the resulting mixture was stirred at
it for 16 h 'lite resulting, mixnire ives diluted with water (40
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mL) and extracted with dichloromethane'methanol 10: l.
'I'he combined organic layers were ivashed with brine, dried
over anhydmus sodium sulfate, hltered, and concenrrated
under reduced prcssure. Thc rcsalue was punlicd by sihca
gcl column chromatography (cluenn dichloromcthunc/
methanol 10.1) to give 2.80 g (69%) ol mcdiyl 4-carbam-
oyl-3-{[3-(5-methyl-1.2,4-oxadiazol-3-yl)phenylJ-
fiirmamidojbutanoate as a colorless solid I IPI C/MS nt/z
347.20 [M+H], Rt (I) 0 (i9 min.

[0605] Example 193.4: A solution ofmethyl 4-carbamoyl-
3-{ [3-(5-methyl-1.2,4-oxadiazo1-3-yl)phenyl]-
formamido 1 butanoatc (8000 mg, 231 nunol) in E(OH (10 0
ml.) ives treated with a solution of lithium hydroxide (276 6

ilig, 11.549 mlilol) ill ivater (4 0 ilil ) Ilia resilltlllg Illlxttlre
was stirred at rt fiir I h 'I'he niixture was acidified to p115
with 2N aqueous HCI solution. The aqueous layer was
extracted is ith dichloromethane. The combined organic lay-
ers werc dried over anhydrous sodium sulfate. filtcrcxl, and
concmitratcd under reduced prcssure to ailbrd 7SO m (98%)
4-carbamoyl-3-{[3-(5-methyl-1.2,4-oxadiazo1-3-yl)phenylJ
fiirmamidolbutanoic acid as a yellow solid I IPI C/MS nt/z
333 10 [M+I IJ, Rt ((') 0 54 niin

[0606] Example 193.5. A stirred solution of 4-carbamoyl-
3-{[3-(5-methyl-1&2,4-oxadtazo1-3-yl)phenyl]-
formamido 1 butanoic acid (300.0 mg, 0.903 nmiol) ui DMF
(5.0 mL) ssas cooled to 0 O'. POCI, (277.0 mg, 1.807
mmol) ives added dropwise at O' After coinplete addition
the reaction mixture ives warmed to rt and stirred for 4 h
The reaction mixture was quenched by the addition ofwater
(5 mL) at rt The resulting mixture was extracted with ethyl
acetate, the combined organic layers were washed with
bnnc. dried over anhydrous sodium sulfate. Iiltercd, and
concmitratcd under rcxtuccd prcssure. The residue st as pun-
fied by silica gel column chromatography (eluent ethyl
acetate,'petroleum ether I I) to atford 240 mg (85%) of
4-cyano-3-{ [3-(5-methyl-1,2.4-oxadiazol-3-yl)phenyl]
fonnamido jbutanoic acid as a yellow solid. HPLC/MS m/z
315.05 [M+H], Rt (C): 0 62 min.

[0607] Exmnplc 193.6. A stirred solution of 4-cyano-g-i
[3-(5-methyl-l,2&4-oxndiazo1-3-yl)phenyl]fonn-
amidojbutanoic acid (220 0 nig, 0 700 inmol) and tert-butyl
2-a&nine-4-methyl-13-thiazole-5-carboxylate (150.0 mg,
0.700 mmol) in DMF (3.0 mL) was treated with [chloro
(dimethylmnino)methylidene]dimethylazanium:
hcxafiuoro-7. -phosplranuidc (294.6 mg, I.OSO nunol) and
I-methyl-I H-unnlazolc (172.4 mg, 2.100 mmol) and thc
rcsultuig mixture was stirred at n liir 2 h. Thc resulting
mixture v as concentrated under vacuum, and the residue
was purified by RP flash chromatography to give 150 mg
(42 0%) of tert-butyl 2-(4-cyano-3-

{
[3-(5-methyl-I.24-oxa-

diazol-3-yl)phenyl]formamido jbutanamido)-4-methyl-1.3-
tlnazolc-5-carboxylate as a colorless solid (HPLC/MS m/z
511.15 [M+H], Rt (C): 0.9S mui)& whwh was separated uito
the ciranuomcrs by prcparanvc clural HPLC (colunui. CHI-
RAI,PAR 1103. 4 6x50 mm, 3 pm. eluent tert-butyl niethyl
ether (containing 01% diethylamine)/I:tOII 937) Yield
32 mg (21%) of tert-butyl 2-[(3S)-4-cyano-3-{ [3-(5-methyl-
1.2&4-oxadiazol-3-yl)phenyl]lomiamidotbutanamido]-4-
methyl-1,3-thiazolc-S-carboxylate as a colorless solid.
HPLC/MS m/z. 511.15 [M+H], Rt (E). 0.90 nnn. 'H NMR
(300 MHz, DMSO-ds). 6 12.54 (s& IH), 8.96 (d, J=7.8 Hz,
111), 8 45 (t, .I I 8 I lz., I I I), 8 15 (dt, .I 7 7, I 4 I lz. 111),

8 02 (dt, .I 7 9. I 4 I Iz, II I), 7 67 (t, .I 7 8 I lz. 111), 4 68 (q,

J=6.5 Hz. IH). 3.03-2.80 (m. 4H)& 2 (i7 (s. 3H), 2.51-2.49
(m, 311), I 47 (s, 911). ('hiral IIPI ('t 425 min

Itxample 194: tert-Hutyl 2-[(3R)-4-cyano-3-{[3-(5-
methyl- 1&2,4-oxadiazol-g-yl)phenyl] fonn-

amido jbutanamidoJ-4-methyl-1,3-thiazole-5-car-
boxylate

[0608J 36 mg (24%) as a colorless solid I IPI.('/MS m/z'11.15

[M+H] . Rt (E): 0.89 min. 'H NMR (300 MHz.
DMSO-d&): 8 12.54 (s. IH)& 8.96 (d, J=7.8 Hz, IH)& 8.45 (0
J=1.7 Hz. IH). 8.15 (dt. 1=7.7, 1.4 Hz, I H), 8.02 (dt, J=7.9.
1.4 Hz. IH), 7.67 (t. J=7.8 Hz. IH). 4 72-4 61 (m& IH).
3 03-2.80 (m, 411), 2 67 (s. 311). 2 52-2 49 (m, 311), I 47 (s,
9H). Chiral HPLC. Rt: 3.20 nun.

[0609J I he following examples were prepared analo-
gously:

Example 195. Propan-2-yl 2-[(3S)-4-cyano-3-3[3-
(5-methyl-1,2.4-oxadiaro1-3-yl)phenyl J forni-

anudo rbuttuianudo]-4-methyl-1,3-(luazolc-5-car-
boxylate

tt it

)I

[0610] 114 mg (8%) as a colorless solid HPLC/IvIS nv'z.

497 15 [M+I IJ+, Rt (('): I 01 min. 'I I NMR (300 Mlis,
DMSO-d&): 8 12.GO (s, IH), 8.98 (d. J=7.8 Hz, iki)& 8.47 (d.
.I 2 I I lr, 111), 8 17 (d, .I 7 7 I lz, 111), 8 04 (d, .I 7 8 I iz,
I H), 7.69 (t, J=7.8 Hz. I H). 5.11-4.97 (m, IH), 4.77-4.64 (m.
111), 3.05-2.82 (m. 411). 2 70 (s, 311), 2 53 (s. 311), 1.27 (d,
J=6.2 Hz, 6H). Chiral HPLC: Rt: 1.61 min.

Example 196: Propan-2-yl 2-[(3R)-4-cyano-3-{[3-
(S-methyl-1,2.4-oxadiaro1-3-yl)phenyl J forni-

amido jbutanamido]-4-methyl-1,3-thiazole-5-car-
boxylate

[0611] 120 m (8%) as a pale-yelloii solid. HPLC/MS
nv'z 497 15 [M+I IJ, Rt (( ): I 01 min 'll NMR (300 Mlis,
DMSO-d,): 6 12.GO (s, IH), 8.98 (d& 1=7.8 Hz, IH). 8.47 (d.
J=l.g Hz, IH), 8.21-8.12 (m. IH), 8.08-7.99 (m. IH). 7.69
(t. J=7.8 Hz, IH)& 5.11-4.97 (m. IH), 4 77-4 (i4 (m, IH).
3.05-2.83 (m, 4H), 2.69 (s, 3H). 2.53 (s, 3H), 1.27 (d, J=6.2
I lz, 611). ('hiral IIPI,('t 0 98 min
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Example 197: Methyl 2-[(3S)-4-cyano-3-[[3-(5-
methyl-1,2,4-oxadiazo1-3-yl)phenyl] fonnamido/,
butmtamtdo]-4-methyl-l,3-&lnazole-5-carboxylate

5.03 (sept. J=6.2 Hz. IH), 4.70 (d, J=6.9 Hz, IH), 3.66 (s.
311), 3 27-2 NN (m. 411), 2 61 (d, .I 38 01lz, 611). I 25 (dd,
J=6.3. 1.3 Hz, 6H).

lt It

Example 200: Propan-2-yl 2-[(3R)-4-cyano-N-
methyl-3-( [3-(5-methyl-1,2, 4-oxadiazol-3-yl)phe-

nyl[-fonnamido]butanamido]-t-methyl-1,3-thiazole-
5-carboxylate

[0615] 3.8 mg (ti%) as a colorless solid. HPLC/MS lit/z:
511.10 [M+H], Rt (C): 0.96 min. 'H NMR (300 Mklz.
DMSO-d&,): 6 8.45 (t. J=1.7 Hz. IH), 8.15 (dt, J=7 8, 1.3 klz.
111), 8 07-7 9N (m, 111), 7 68 (t, .I 7 8 I lz, 111). 5 03 (sept,
.I 6 2 I lz, 111), 4.74-4.63 (m. 111). 3 66 (s. 311). 3.21-2.89
(m, 411), 2 67 (s, 311), 2 55 (s. 31 I), I 25 (dd..i 6 2. I 3 I is,
6H).

[0612] 40.5 mg (24%) as a colorless solid. HPLC/MS m/z
469.10 [M+H], Rt (J): 1.21 min. 'H NMR (300 MHz,
DMSO-ds). o 12.56 (s, IH), 8.96 (d, 1=7.8 Hz, IH), 8.45 (t,
.I 1.7 I is., II I), 8 14 (dt, .I 7.8, I 4 I is, 111). 8.02 (dt, .I 8 0,
I 4 I is.. I I I), 7.67 (t..i 7.8 I lz. 111), 4.6N (q..i 6 5 I lz, 111),

3 74 (s. 311), 3.01-2.82 (m. 411), 2.67 (s. 311), 2.52 (s. 311)

Iixample 198 Methyl 2-[(38)-4-cymto-3-[[3-(5-
methyl-l.2,4-oxadiazol-3-yl)phenyl] fonnamidolbu-

tanamido]-4-methyl-1,3-thiazole-5-carboxylate

[0613] 2 mg (7%) as a colorless solid. HPLC/MS m/z
469.00 [M+H], Rt (K): 1.10 min. 'H iqMR (400 MHz,
DMSO-d,). o 12.46 (s, IH), 9.00 (d, 1=7.8 Hz, IH), 8.47 (t,
J=l.7 Hz, IH), 8.16 (dt, J=7.7. 1.5 klz. IH), 8.04 (dt, J=7 8,
1.5 Hz, IH), 7.69 (I, J=7.8 Hz. IH), 4.75-4.65 (m, IH), 3.76
(s, 311). 3 04-2 84 (m. 411), 2 70 (s. 311), 2 53 (s. 311).

Iixample 201: tert-Butyl 2-[(38)-4-cyano-3-[[3-(1-
ntethyl-I I I-pymzol-4-yl)phenyl]formam&dolbutatm-

mido]-4-methyl-l.a-thiazole-5-carboxylate

tt tt

Example 199 Propan-2-yl 2-[(3S)-4-cyano-N-
methyl-3-([3-(5-methyl-l,2.4-oxadiazo1-3-yl)phe-

nyl]-fomtmntdo/butananndo]-4-methyl-1,3-&lmtzolc-
5-carboxylate

[0616] Separation of the enantiomers tsas performed by
prcparativc chiral HPLC (colunm. Chiral Ccllulosc-SB.
4.6x 100 nun, 3.0 Iun, cluent: tert-butyl methyl ether (con-
taintng 0.1% dtcthylaminc)/t-PrOH 60.40) 20 mg (8%) as
a colorless solid. I IPI fyMS m,'z 509 30 [M+I I], Rt (I,)
I 07 min 'I I NMlt (300 Mila, l)MSO-d&): &5 12 5&i (s, 111),

8.73 (d. J=7.8 Hz, IH), 8.18 (s. IH), 7 96 (t, J=I.N Hz, IH).
7.90 (d, M).8 Hz. I H). 7.74 (dt. J=7.7, 1.5 Hz, I H), 7. 63 (dt.
J=7.8, I 4 Hz, IH), 7.47 (I, J=7.7 Hz, IH), 4 67 (q, J=6.7 klz.
IH), 3 88 (s, 3H), 3.02-2.84 (m. 4H), 2.52 (s. 3H), i.50 (s.
9H). Chiral HPLC. Rt: 2.58 nun.

Example 202: &crt-Butyl 2-[(3R)-4-cyano-3-&[3-(1-
methyl-I H-pycazol-4-yl)phenyl]formmntdolbutana-

nudo]-4-methyl-I B-tluazole-5-carboxylate

[0614] 5.5 mg (10%) as a colorless sobd. HPLC/MS m/z
511.10 [M+H], Rt (C): 0.95 nnn. 'H NMR (300 MHz,
l)MSO-ds) 6 8 93 (d,.i 7 41lz, 111), 8 45 (d,.i I N llz, 111),

8 20 8 11 (m. 111). 8 07 7 98 (m. 111). 7 6N (t, .I 7 N I lz, 111),

[11617[ I') mg (8%) as a colorless solid I IPIX /MS m/z
509 30 [M+H]'. Rt (L); 1.07 min. 'H NMR (300 MHz.
DMSO-d,): 6 12.56 (s. IH), 8.73 (d. J=7.8 Hz, IH), 8.18 (s.
I H), 7 96 (t. J=I.N Hz, I H). 7.90 (d, J=0.8 Hz, IH), 7.74 (db
J=7.8, 1.5 Hz. IH), 7.63 (dt. J=7.8, I 4 Hz. IH), 747 (0
J=7.7 Hz, IH), 4.67 (q, J=6.6 Hz, IH). 3.88 (s. 3H).
3 04-2.82 (m, 411), 2.52 (s. 311). 1.50 (s, 911) ('htral I IPI,(''
ltt 3 15 &lait
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Exmnple 203: Propan-2-yl 2-[(3S)-4-cyano-3-/[3-
(I-methyl-I I I-pymzol-4-yl)phenylJf&trmamidolbu-

tanamido]-4-methyl-1,3-thiazole-5-carboxylate

Example 205: Pmpmt-2-yl 2-[(3S)-4-cyano-N-
methyl-3-[[3-(I -methyl-I I I-pyrazol-4-yl)phenylJ
fomtamidolbutanamido]-4-methyl-l,g-thiazole-5-

ca&box)'laic

tt II

[0618] Separatton of thc etmnuomcrs was pcrfonncd by
preparative chiral HPLC (column: CHIRALPAK ID-3. 4.6x
50 mm, 3 &un, elucut. &crt-butyl methyl cthcr (contmnutg
0 1% diethylamine)/i-PrOI I 70 30)

22 mg (9%) as u colorless solsl. HPLC/MS m/z: 495.30

[M+I IJ . Itt (I.) 1.06 mtn. 'I I NMIk (300 Ml lz, IJMSO-d&)

8 12.62 (s, IH), 8.73 (d. 1=7.8 Hz, IH). 8.18 (s. IH). 7.96

(t. J=I.N Hz, I H), 7 89 (d, J=0.8 Hz. IH), 7.74 (dt, J=7.7. I 5

Hz. IH), 7.63 (dt, J=7.8, 1.4 Hz. IH), 7.46 (I, 3=7.7 Hz. IH),

5 04 (sept, .I 6 2 I lz, I I I), 4 74 4 61 (m. 111), 3 NN (s. 311),

3.03-2.84 (m, 4H), 2.54 (s, 3H), 1.27 (d. )=63 Hz. OiH).

Chtral HPLC. Rt. 2.07 mut

[0620] Scparatton of the &nmnttomcrs was pcrlhnucd by
preparative chiral I IVI,( (column: CI IIRAI,PAK Il)-3, 4 6x
50 nun, 3 Iun, eluent: tert-butyl methyl ether (containin
0 1% diethylamine)/i-PrOI I 70 30)

67 m (14%) as a colorless solid. HPLC/MS m/z: 509.05

[M+H] . Rt (J): 1.01 min. 'H NMR (300 MHz, DMSO-d&,):

8 8.71 (d. J=7.5 Hz. IH), 8.19 (s, I H). 7.97 (t, J=1.7 Hz. I H).

7 8&J (d .I O.N Ilz. 111). 7 79-7.70 (m. 111), 7 68-7 59 (m,

111), 7 47 (t..i 7 7 Ilz.. 111), 5 05 (sept, .I 6 2 I le., 111),

4 73-4.63 (m, 111), 3 NN (s. 311). 3 6N (s, 311), 3 32-3 0&J (m,

2H), 3 09-2.97 (m, IH). 2.97-2.83 (m, IH), 2 57 (s, 3H).

1.27 (dd. J=6.2, 1.2 Hz. 6H). Chiral HPLC. Rt. 1.47 min.

Exmnplc 204. Propan-2-yl 2-[(3R)-4-cyano-3-tt[3-
(I-methyl-I I I-pymzol-4-yl)phenylJf&trmamidolbu-

tanamido]-4-methyl-1,3-thiazole-5-carboxylate

[0619J 20.5 mg (9%) as a colorless solid I IPI C/MS nt/z

495.30 [M+IJ], Rt (L): I 05 min. 'H NMR (300 MHz,

DMSO-ds). b 12.62 (s, IH), 8.73 (d. J=7.8 Hz, IH). 8.18 (s,

111), 7 ')6 (t..i I 8 llz. 111), 7 89 (d,.f ON Ilz, I II), 7 74 (dt,

;1=7.7, 1.4 idz, IH). 7 63 (dt, J=7.8. 1.3 Hz, IH). 7.47 (t,

J=7.7 Hz. IH), 5.04 (seph J=6.2 Hz, I H), 4.74-4.61 (m. IH),

3.88 (s, 3H), 3.04-2.82 (m, 4H), 2.54 (s, 3H), 1.27 (d, J=6 2

I lz. 61 I) Chiral I IPI.I'kt 3 07 min

Example 20ti: Propan-2-yl 2-[(3R)-4-cyano-N-
methyl-3-[[3-(I-methyl-I H-pyrazol-4-yl)phenyl1
fomtamtdolbutanamtdo]-4-methyl-1,3-thtazolc-5-

ca&box)'laic

[0621J 56 mg (12%) as a colorless solid I IPI ('/MS m/z
50905 [M+IIJ, Rt (.I) 101 min 'll NMR (300 Mliz,
DMSO-ds): o 8.71 (d. J=7.5 Hz. IH), 8.19 (s. IH), 7.97 (t.
J=1.7 Hz, IH). 7.89 (d, JW.N Hz, IH), 7 79-7 70 (m. IH).
7.69-7.59 (m, IH), 7.47 (t, J=7.7 Hz, IH), 5.05 (sept, J=6.2
Hz. IH), 4.75-4.63 (m. IH). 3.88 (s, 3H). 3.68 (s, 3H).
332-3.05 (m, 2H), 3.10-2.97 (m, IH), 2 97-2 83 (m, IH).
2 57 (8 311), I 27 (dd, .I 6.2, I 2 I Iz. 61 I) ('lural I I PI,C: ltt
I 87 min.
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Example 207: Propan-2-yl 2-[(3S)-4-cyano-3-[(3-
cyanophenyl)forntamido]butmt-amido]-t-methyl-l,

3-thiazole-5-carboxylate

Example 209: Propan-2-yl 2-[(3R)-4-cyano-3-[(7-
cyanoisoquinolin-I-yl)amino]butan-amido]-4-

methyl-1,3-thiazole-5-carboxylate

lt II

[0624[ 38 mg (2')%) as a colorless solid I IVI ('! MS m/z

463 10 [M+I I[, lrt (('): 0 ')0 m&n. 'I I NMIt (400 Ml is,

DMSO-d&): 8 12.GI (s, IH), 8.90 (d. J=1.4 Hz, 1ki), 8.08 (d.

J=5.8 Hz, IH). 7.98-7.88 (m. 2H), 7.84 (d. J=7.2 Hz, IH).

7.08 (d, J=R7 Hz, IH). 5.10-5.00 (m. IH), 5.02-4.93 (m.

IH). 3.17-3.06 (m, 2H), 3.02-2.91 (m. 2H), 2.53 (s, 3H).

1.26 (dd. J=6.3. 2.0 Hz, tiH). Chiral HPLC Rt: 1.25 min.

[0622] Separation of the enantiomers was performed by
preparative chiral I IVI,('colunm: ( I llltAI,VAK II&-3, 4.6x
30 mm, 3 pm, eluent: tert-butyl methyl ether (containin
0.1% dicthylamtne)/EIOH 90.10).

49 mg (11%) as a colorless solid. HPI C/MS m/z 440.10
[M+H] . Rt (E) 0.82 m&n. 'H NMR (400 MHz, DMSO-d&)
8 12.61 (s. IH). 8.94 (d, 1=7.7 Hz, IH), 8.24 (t. J=1.7 Hz,
IH), 8.14 (dt, J=8.0, 1.5 Hz, Ikl), 8.05 (dt. J=7.8. I 4 Hz,
III), 7 73 (t, .I 7 8 I lz. 111). 5 12-4 98 (m. 111). 4 72-4 62

(m, IH), 3.03-2.90 (m, 2H), 2.94-2.83 (m, 2H). 2.54 (s. 3H),
I 27 (dd. J 6.2, I I Ilz, 611) ('hiral IIVIX'tt: 1.89 min

Iixample 210 Vropan-2-yl 2-[(38)-4-cyano-3-[[7-
(I-methyl-I H-pyrazol-4-yl)isoquinolin-I-y11

ununo!but&utanudo]-4-methyl-1,3-tluazolc-5-car-
boxylate

Iixample 208 Vropan-2-yl 2-[(38)-4-cyano-3-[(7-
cyano& soquutolin-I -yl)annno]buuut-;un&do]-4-

methyl-1,3-th&azole-5-carboxylate

H H

[0623[ Sepamtion of the enantionters was perf&trnted by
preparative chiral HPLC (column: CHIRALPAK LA-3. 4.6x
50 mm, 3 Vm. eluent hexane (containing 0 1% diethylant-
ine)/EtOH 50:50). 34 mg (27%) as a colorless solid.
I IPI (7MS m!z 463.10 [M+I I] . Rt (C): 0 90 min 'I I NMR
(400 MHz, DMSO-d„): o 12.61 (s. IH). 8.90 (s. I H). 8.08 (d,
J=5.8 Hz, IH), 7.98-7.88 (m, 2H), 7.84 (d, J=7.2 Hz, IH),
7.08 (d, J=5.8 Hz, IH). 5.09-5.00 (m. IH). 5.03-4.95 (m,
IH), 3.16-3.04 (m, 2H), 3.03-2.89 (m. 2H), 2.53 (s, 3H),
I 26 (dd. J 6.3, 20 Ilz, 611) ('hiral IIVIX'tt: 2.83 min

[0625[ Sepamtion of the enantiome&s was perf&trmed by
preparative chiral HPLC (colmnn: (R.R) WHELK-OI. 4.6x
50 nmt, 3.5 pm, eiuent hexane (contain&ng 01% diethyl-
amine)/EtOH 50:50).

15 mg (9%) as a colorless sohd. HPLC/MS m/z. 518.15

[M+I I[+, Itt (D) I 52 min 'I I NMIt (300 Ml lz, l)MSOdsl

8 12.66 (brs, IH), 8.40 (s, IH), 8.23 (s, IH), 8.03 (d. J=0.8

Hz. IH), 7.92-7.81 (m, 2H), 7.74 (d, J=8.5 Hz, I H), 7.44 (d.

J=7.4 Hz. IH), 6.97 (d. J=5.8 Hz, IH), 5.11-4 90 (m. 2H).

3.92 (s. 3H). 3.19-3.07 (m, 2H), 3.0/i-2.93 (m, 2H), 2.53 (s.

3H). 1.2G (dd, J=6.2, 1.8 Hz, fiH). Chiral HPLC: Rt: 2.51

nun
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Example 211: tert-Butyl 2-[(3S)-4-cymto-3-[[6-(1-
methyl-1 I I-pyrazol-4-yl)pyridin-2-ylj

fomtamido)butanamido]-4-methyl-1,3-thiazole-5-
carboxylate

Example 213: Propan-2-yl 2-[(3S)-4-cyano-3-[[6-
(I-methyl-I H-pyrazol-4-yl)pyndtn-2-yl]

fonnamido/butanamido]-4-methyl-1.3-tlu azoic-5-
carboxylate

.X,H

[0626[ Sepamtion of the enantionters tvas perf&trnted by

preparative chiral HPLC (column: CHIRALPAK ID-3. 4.6x

50 nun, 3 pm. clucnt. (hcxanc/dtchloromcthane 3: l. txm-

taining, 0.1% diethylamine)/I-P&OI I 50:50).

6 mg (10'!6) as a colorless solid. HPLC/MS nt/z: 510.15

[M+H]', Rt (L). 1.05 min. 'H NMR (400 MHz. DMSO-ds)

6 12.61 (s, IH), 9.03 (d. 1=9.1 Hz, IH). 8.4G (s. IH). 8.27

(s, IH). 7.95 (t. J=7.8 Hz, IH). 7.82 (ddd, 1=17.3, 7.8. I I

Hz, 2H), 4.76 (q, J=7.4, 6.7 Hz. IH), 3.93 (s, 3H), 3.10-2.89

(m, 411), 2 53-2 51 (m, 311), 1.50 (s, 911). (1&iral I IPI C: ltt

1.42 &ltllt.

[0628] Separation of the enantiomers tvas performed by
preparative chiml HPLC (column: CHIRALPAK IA-3, 4.6x
50 nun, 3 pm. clucnt: hexmtc (contatnutg 0.1% diethylam-
utc)/EtOH~0.40). 24 mg (22%) as a colorless solid.
I IPI/O/MS m/z 496.10 [M+I I] . Irt (C) 0 83 min '! I NMR
(400 Mlln DMSO-ds) 6 12 66 (n 111) 904 (d I 90 Iiz
111), 846 (s. III), 8 27 (d..i 0 711z, 111), 7 95 (t, .I 7 8 I is,
IH). 7.88-7.7G (m. 2H). 5.10-5.00 (m. IH), 4 83-4.71 (m.
IH). 3.93 (s. 3H), 3.10-2.88 (m, 4H). 2 55-2 52 (m, 3H).
1.27 (dd. J=6.2, 1.7 Hz. 6H). Chiral HPLC. Rt. 2.00 min.

Exmuplc 214: Propan-2-yl 2-[(3R)-4-cymto-3-[[6-
(I-methyl-I H-pyrazol-4-yl)pyridin-2-yl] fonu-amt-

dolbutanamido]-4-methyl-1.3-duazolc-5-carboxylate

[0629] 25 mg (22'!6) as a colorless solid. HPLC/MS nt/z:
496 10 [M+H] . Rt (C): 0.83 min. 'H NMR (400 MHz.
DMSO-d&): 8 12.66 (s. IH) 9.04 (d. J=9.0 klz, IH). 8.46 (s.
I H), 8 27 (s, I H). 7.95 (t, J=7.8 Hz, IH). 7.88-7.76 (m, 2H).
5 12-4.98 (m, 111), 4 81-4.69 (m. 111), 3 93 (s. 311), 3 10-2
88 (m, 411), 2.56-2 52 (m, 311), I 27 (dd..i 6 2, I 8 I Iz, 61 I)
Chtral HPLC: Rt; 3.57 min.

I ixantple 215: Iithyl 4-methyl-2-(3-[[3-(5-methyl-l,
2.4-oxadiazol-3-yl)phenyl]form-amidolpentana-

mido)-1,3-tldazole-5-carboxylate

Exmnplc 212 tert-Butyl 2-[(3R)-4-cytuto-3-&&[6-(I-
methyl-1 I I-pyrazol-4-yl)pyridin-2-ylj

fonuamido)butanamido]-4-methyl-I,3-thiazole-5-
carboxylate

[0627] 7 mg (10'!6) as a colorless solid. HPLC/MS m/z

51020 [M+II]+. Itt (I,) I 05 min. 'I I NMIt (400 Milz.,

DMSO-ds). 6 12.61 (s, IH), 9.03 (d. J=9.0 Hz, IH). 8.46 (s,

IH), 8.27 (s. IH). 7.95 (t, 1=7.7 Hz. IH), 7.82 (ddd. J=17 2,

7 8. I I I iz.. 211), 4 82-4 69 (m. 111). 3.93 (s, 311), 3 10-2 8')

(m, 4H), 2.54-2 51 (m, 3H), 1.50 (s. 9H). Chiral HPLC: Rt

2 82 min

o
0

a
8

H H

[0630] 30 mg (12%) as a tx&lorlcss soltd HPLC/lviS nv'z.

472 20 [M+H], Rt (N). 1.47 min. 'H NMR (300 Mklz.
DMSO-d&): 8 12.51 (s. IH), 8.50 (d, J=8.5 Hz, IH), 841 (0
.I I 6 I lz, II I), 8 10 (dt, J 7.8, 1.4 I Iz, 111), 7 99 (dt, .I 8 0,
I 3 I Iz, 111), 7 63 (t, .I 7.8 I lz, II I), 4 36 (q, .I 7 I I is, 111),
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4.20 (q, 1=7.1 Hz. 2H), 2.82-2.61 (m, 2H). 2.(i7 (s. 3H). 2.51
(s, 311). 1.62-1 56 (m. 211), 1.24 (t..l 7 I I lz, 311), 0 87 (t,
;1=7.3 Hz. 3H).

Example 216: (3R)-4-[[5-(methoxycarbonyl)-4-
methyl- l,x-thiazo1-2-yl Jcarbamoy1] -3- ii [3-(5-

methyl-1,2,4-oxadiazo1-3-yl)phenyl]
formamido]butanoic acid

Example 218: tert-Butyl 2-((ls,3s)-N-ethyl-3-((7-(5-
niethy1-1,2,t-oxadiani1-3-yl)isoquinolin-l-yl)amino)
cyclobutanecarboxmnido)-4-methylthiazole-5-car-

boxylate fonna(a

-Y

0 (jrt

H
s

0

t(0~

) I

[0631] 15 mg (19%) as a colorless solid. HPLC/MS m/z
48795 [M+I IJ+. Rt (0) 1.02 min 'll NMR (3(X) Mllz.,
DMSO-d,): 6 12.5 (s, IH). 8.70 (d, J=g.l Hz. IH), 8.40 (t,
.I 1.8 I lz. 111), 8.20-8.06 (rn, 111). 7.&)7 (dt, .I 7.9. 1.5 Ilz.,

I H), 7.64 (t, 1=7.8 Hz. IH). 4.72 (d, J=5.(i Hz, I H). 3.74 (s,
3H), 2.81 (d, J=6.7 Hz, 2H). 2.67 (s. 3H), 2.61 (dd, J=9 I,
7.0 Hz. 2H), 2.51 (s, 3H).

Example 217: (3S)-4-[[5-(methoxycarbonyl)-4-
methyl-1,3-tluazo1-2-yl](methyl)-carbamoyl]-3-i[3-

(S-methyl-1,2,4-oxadiazol-3-yl)phenylJ formanii-
dolbutaniuc acid

0 OH

0

Y
08

s

[0632J 33 mg (16%) as a colorless solid I IPI C/MS nt/z
302.13 [M+H]', Rt (N): 0.83 min. 'H NMR (400 MHz,
DMSO-ds). 8 8.79 (d, J=7.7 Hz. IH), 8.40 (i. 1=1.7 Hz. IH),
8.16-8.09 (m, IH), 8.02-7.95 (m, IH). 7.65 (t. 1=7.8 Hz,
I H), 4.80-4.70 (m, IH), 3.76 (s, 3H), 3. 69 (s, 3H), 3.10 (d,
.I 6 7 I lz, 21 I), 2 68 (s, 311), 2 66 2 62 (m, 211), 2 56 ( ~ . 311)

[0633] Example 218.1; To a solution of tert-butyl acetoac-
cta tc (0. 80 mL, 4. 7998 mme 1) ui HiO (24.00 mL) held at70'.

wiis diideii 1,3,5-tnbromo-1.3,5-tnazinanc-2,4,6-uionc
(702.24 nig, 1.91')9 mmol) in small portions and the mixture
was stirred at 70' for I h 'I'hen. Me('N (24.00 ml ),
ethylthiourea (500.00 mg, 4.7998 mmol), and DABCO
(538.41 m, 4.7998 mmol) were successively added. and the
mixture was stirred at 70" C, for an additional 3 h. Afier the
completion ol thc reaction. Ihe mixture was poured onto icc
and tlm prccipitatcd solid was Iiltcred Thc tiltmtc was
concentrated under reduced pressure and the cnide mixture
was subjected to column cltnmiatography (10-80% I:tOAc
cyclohexane). The fractions tv ere collected and concentrated
under reduced pressure to afford tert-butyl 2-(ethylamino)-
4-methyl-thiazole-5-carboxylate (104.2 mg, 9'!w 0.4300
mmol) as a yellow solid. HPLC/MS m/z 187.0S39 [M+kl] .

Rt (R): 1.36 nun. 'H NMR (600 MHz, Chlorolbrm-d) 6 3.27
(q, .I 7.2 Ilz, 211), 2.49 (8 311). 1.53 (s, 911). I 29 (t..l 7 2
I lz, 311).

[0634] Example 218.2: Preparation as described for
example Example 48 using 3-[[7-(5-methyl-1,2,4-oxadi-
azol-3-yl)-I-isoquuiolyl]amino]cyclobutanccarboxylic acid
[Example 96](40.00 mg, 0.1233 mmol) and tert-butyl
2-(cthylannno)-4-methyl-thiazole-S-carboxylate (32.88 mg.
0 1357 nunol). Purification by reverse tlash chrom@too raphy
followed by 8('X-2 filtration. ('ompound ives subjected to
normal column cluomatography (0-20% MeOH:D('M).
Compound was again puritied by reverse phase flash cltro-
matography (5-80% McOH in water [0 I% FA]). Fractions
containuig product werc dried to allbrd (crt-butyl 2-((1 s 3 s)-
N-ethyl-3-((7-(5-methyl-1.2,4-oxadiazo1-3-yl)isoquinolui-
I-yl)amino)cyclobutanccarboxamido)-4-methylthtazole-5-
carboxylate tiimiate. Yield: 22 mg (33%) colourless,
amorphous solid. HPLC/MS nt/z 549.2270 [M+H]'. Rt (S):
3.07 min. 'H NMR (600 MHz, DMSO-d„) 8 9.01 (d. J=l.6
Hz. IH). 8.1s (dd, J=8.5. 1.5 Hz. IH), 8.10 (d. J=7.0 klz.
IH), 7 97 (d. J=S.7 Hz. IH). 7.85 (d, J=8.S Hz, Iki), 6.98 (d.
J=5.7 Hz, IH). 4.83-4.73 (m. IH), 4.17 (q. J=7.0 Hz, 2H).
3 54-3.45 (m, ll I), 2 71 (s, 411), 2 55 (s, 311), 2.50 (dt,
.I 11 7, i) 0 I lz, 211), I 52 (s. 911), I 29 (t, .I 7.0 I lz, 311)
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Example 219: Ethyl 4-methyl-2-(N-methyl-3-(3-(5-
methyl-1.2,4-oxad&azol-3-yl)bcnzamido)propm&a-

mido) &his zoic-5-carboxyla1c

0

4.25 (q, 1=7.1 Hz, 2H), 3.69-3.59 (m. 5H). 3.08 (t, J=6.8 Hz.
2H), 2.69 (s. 3H), 2.58 (s, 3H), 1.29 (t. J=7.1 Hz, 3H).

Exiunple 220. Propyl 4-methyl-2-(((la,3s)-3-((7-(5-
n&ethyl-1,2,1-oxadian&1-3-yl)&soquinolin-l-yl)amino)

cyclobutyl)carbamoyl)tluazole-5-carboxylate

.X.H

H

[0635] Example 2191: To a stirred solntion of 3-(tert-
butoxycarbonyham&no)pmpanoic acid (430.00 mg. 2.2726
nm&ol), and HOBt (614.15 mg. 4.5452 mmol) u& dry DMF
(1136 mL), under a n&trogcn a&mosphcrc at rt, werc added
EDC (705.60 mg. 4.5452 nunol) and c&hyl 4-methyl-2-
(methylamino)thiaxole-5-carboxylate (5-10.00 mg. 2.6965
mmol) sequentially 1'he mixture was stirred at 60" (2 for 18
h. The reaction mixture was partitioned benveen water (50
mL) m&d EtOAc (40 mL) The organic layer &vas washed
with &v ster (40 mL), aqueous saturated bicarbonate (20 mL),
and bouc (20 mL), dncd over so&hum sulfa&c, and conccn-
tratcd in vacuo to give c&hyl 2-[3-Bc&t-butoxyc»rbo-
nylamino)propanoyl-methyl-arninoJ-4-methyl-thiazole-5-
carboxylate (7&98 mg, 95%, 2 1483 nunol) as a yellow solid.
HPLC/MS m/z: 394 I [M+Na]'. Rt (R): 1.54 min

[0636] Exmuplc 219.2. To c&hyl 2-[3-Bc&t-butoxyc»rbo-
nylamino)propanoyl-methyl-arninoJ-4-methyl-thiazole-5-
carboxylate (40000 mg, I 0769 mmol) in dioxane (5 38
mL), &vas added 4M HCI in dioxane (5.38 mL. 21.537
nunol) dropwise. whilst stirring at rt. After 2 h volntiles were
removed under vaccum &o afli&rd c&hyl 2-[3-;unu&opropanoyl
(methyl)amino]-4-methyl-&hiazolc-5-carboxylate. Takm& on
straight away &o thc next s&cp Io avoid decomposi&ion.
I IPI (7MS m/z: 272 I [M+I IJ . Rt (P) 0 94 min

[0637] Exmuplc 219.3. To ethyl 2-[3-;unu&opropanoyl
(methyl)amino]-4-methyl-&hiazolc-5-carboxylate (292 00
mg, 1.0761 mmol). 3-(5-mc&hyl-1,2,4-oxaduizol-a-yl)ben-
zoic acid (219.73 mg, I 0761 mmol) in DMI& (10 76 mi.)
was added DIPI:A (751 80 ul . 1.3016 mn&ol) followed by
HATU (379.77 mg, 1.6142 nunol). The reaction was st&rred
at rt overnight. The mixture was diluted with E&OAc and
washed w&th water, aqueous sa&ura&ed bmarbona&c. Bnd
bouc. Thc organ&c IBvcr was if&cd over n&Bgnesnnn sulli&tc
and conccntra&ed u& vacuo to aflbrd a ycllov crude product
(46') mg) 90 mg was purified by reverse phase column
cho&uato raphy (eluent 30-80% MeOII in water (+01%
formic acid modifier in both)) to afiord ethyl 4-methyl-2-
(N-methyl-3-(3-(5-methyl-l,2,4-oxadiazo1-3-yl)benzamido)
propm&amido)th&nzolc-5-carboxyla&c (40 mg, 8%. 0.0874
nm&ol) as a colorless power. HPLC/IvIS m/z. 458.1 [M+H]',
R& (S). 3.23 nun. 'H NMR (500 MHz, DMSO-d6) b 8 83 (I,
.I 5. 4 I lz. II I), 8 48 (td, .I I 8, 0 6 I lz. 111), 8 17-8 11 (n&,

111), 8 05 (ddd..i 7 8, I 8, 1.1 Ilz, 111), 7 71-7 64 (m. 111),

8 ~
1 +/

[I)638J Example 220 I s-Methyl-3-(2-oxidoisoquinolin-
2-imn-7-ylb1.2,4-oxadiazole [Example 961(375 mg, 1.65
mmol). tert-butyl (cis-3-aminocyclobutyl)carbamate (384
mg, 2.06 mmol) and DIPEA (1.08 mL. 6 19 mmol) were
nuxcd in md&ydrous DCM (6.6 mL) a& r& under m& argon
a&mosphcrc. PyBroP (1.00 g. 2.15 nunol) was added to thc
suspensmn and the mixture was stirred at rt overn&ght 'I he
reaction mixh&re v as concentrated under reduced pressure
and purified by tiash chmn&atogmphy (20-90'%itOAc in
cyclohexane) to yield 431 mg (66%) of tert-butyl N-[3-[[7-
(5-methyl-l.2,4-oxadiazol-3-yl)-l-isoqu&nolyl]amino]cy-
clobu&yl]carbamate as a colourlcss, amorphous solid. HPLC/
MS m/z: 396.2035 [M+H] . R& (Q). 2.43 min.

[0639] Ex&uuplc 220.2. &crt-Butyl N-[3-[[7-(S-mc&hyl-1,2.
4-oxad&azol-3-yl)-I-&soquu&olyl]amino]cyclobutyl]carbam-
ate (431 mg, I 09 mmol) was d&&solved in anhydrous DCM
(22 ml,) at rt under an argon atmosphere Trifluoroacetic
acid (0.83 mL. 10.9 nu&m&l) was added. and the reaction
m&xture was stirred for 3 h, xyolatiles were removed under
reduced pressure. The crude material was dissolved in
McOH and Iiltcrcd &luough a 2 g SCX-2 car&ridge. Thc
compound was rclcascd with 7 M mnmonia u& McOH.
1/olatiles v;ere removed under reduced pressure to yield 315
mg (98% ) of Nl-[7-(5-&uethyi-1,2,1-oxadiazo1-3-yl)-l-iso-
quinolyl]cyclobutane-1,3-diamine as an oflzwhite solid.
HPLC/MS n&/z: 296.1513 [M+H], Rt (S): 1.09 min.

[0640] Example 220.3: 2-Bromo-4-methyl-thiazole-5-car-
boxylic acid (0.90 g. 4.05 nunol) and DMAP (0.05 g, 0.405
mmol) werc suspcndcd in md&ydrous DMF (8.1 mL) a& rt
unde& Bn &agon Bunosphc&c. I-(3-duucthvlanunopropvl)-3-
c&hylcarbodiinudc hydrochlondc (0.93 g. 4.86 nunol) and
pmpan-I -ol (6.1 m1„81.06 mmol) &vere added successively
and the reaction mixture was stirred at 60" (2 fi&r 4 h 'I he
reaction mixt&ue was cooled to rt and m&xed w&th water (50
mL). The mixture was extracted with EtOAc (3x20 mL).
Thc co&ub&ncdf orgmnc layer was washed w»h I M HCI (20
mL) and satura&cd NaCI (2x20 mL), dned over anhydrous
MgSO4 ami conccntratcd under rcduccd pressure. Thc crude
nmterial was purified by flash chromatography (0-30%
I:tOAc in cyclohexane) to yield 570 mg (53%) of propyl
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2-bromo-4-methyl-thiazole-5-carboxylate as a colourless,
crystallulc solid HPLC/MS ngz. 263.9699 [M+H] . Rt (S)
3.19 nun.

[0641J I ixample 220 4 N I -[7-(5-methyl-1.2,4-oxadiazol-
3-yl)-l-isoquinolyl]cyclobutane-1.3-diamine (30 mg. 0.102
nunol), propyl 2-bromo-4-methyl-thiazole-5-carboxylate
(28 m . 0.107 nunol), XantPhos-Pd Ci4 precatalyst (4.9 Ing,
0.005 mmol) and unhydrous 1.4-dioxanc (O.SI mL) werc
mixed in a microwave vial. The vml was cappcxl, cvacuatcxl,
and back tilled with argon. 'I hen, the vial was evacuated
again and fitted with a balloon filled lvith carbon nxmoxide
DIPEA (0.07 mL, 0 406 nunol) was added. and the reaction
mixture was heated at 80" C. Iilr 3 h. The reaction mixture
was cooled to rt and volattles were removed under reduced
prcssulc. Thc crude matcnal was purilicd by rcvcrsc flush
chromatography (20-80/o McOH in water [0.1% FA] j. Frac-
tions containmg product were filtered through a I g SCX-2
cartridge. 'I'he compound was released with 7 M ammonia in
MeOH. The solvent v as removed under reduced pressure to
yield 22 mg (41%) of propyl 4-methyl-2-(((la,)s)-3-((7-(5-
methyl-1,2.4-oxadiazol-3-yl)isoquinolin-l -yl)amino jcy-
clobutyl)carbamoyl)thiazole-S-carboxylate us olf-white,
amorphous sohd. HPLC/MS ngz. 507.1814 [M+H], Rt (Q)
2 72 min. 'I I NMR (600 Ml lz, l)MSO-d,) 6 9.15 (d..t 7 4
I lz. I I I). N 98 (s, 111). 8 15 (dd, .I 8 5. 1.5 I lz. 111) 7 96 (6
.I 5.7 I lz, 111), 7 93 (d, .I 6 2 I lz, 111), 7 N5 (d, .I 8 5 I lz.,

IH), 6.97 (d. J=5.7 Hz. IH), 4.40-4.33 (m. IH). 4.23 (t,
;1=6.5 Hz, 2H), 4.22-4.15 (m, IH). 2.81-2.75 (m. 2H),
2.73-2.70 (m, 6H), 2 38-2 31 (m, 2H). 1.7S-1.67 (m. 2H),
0.96 (t. J=7.4 Hz, 3H)

Exiunple 221. (I r,3r)-N-(5-(/crt-butyl)-4-mcthylthi-
azol-2-yl)-l-hydroxy-3-((7-(5-methyl-1,2,4-nxadi-
azol-3-yl)moquulolin-I-yl)muulo)cyclobutanc-I-

carboxamide

)H

H

N
tt

I +/

[0642] Exmuplc 221.1 tert-Butyl 3-oxocyclnbutylcar-
bmnatc (500 mg. 2.70 mmol) and zulc iodnlc (43 mg, 0.14
mmol) were mixed at rt under an ar on atmosphere. Anhy-
dnnts 'I'I II'13 50 ml,) was added. 'I'rimethylsilylcyanide
(0.41 mL, 3.24 mmol) was added, and the reaction mixture
was stirred at rt for (IO h. The reaction mixntre was concen-
trated under rcducixl prcssure and mixed with EtOAc (50
nlL). washcxl wllh mtturatixl NaHCO (20 nlL) and saturutcd
NaCI (2x20 mL), dried over mlhydrous MgSO and mm-
centrated under reduced pressure to yield 554 nm (97%) of
the cntde terr-butyl N-(3-cyano-3-hydmxy-cyclobutyl)car-

hamate, which was used in the next reaction without thrther
punfication. Note: 'I I NMR shelved a — 2 3 mixture of both
stereotsomers.

[(1643J Example 221 2 tert-Ijutyl N-(3-cyano-3-hydroxy-
cyclobutyl)carbamate (554 mg, 2.61 mmol) was heated to
rcthix in a I:I nuxturc of concentrated HCI/AcOH (20 mL)
for 2 h. The reaction mixture was cooled to rt and concen-
trated under rcxhtccd prcssure to yield 420 mg (96%) of
(3-carboxy-3-hydroxy-cyclnbutyl )ammonium chloride as an
ofllwlutc solid, which was used in thc next reaction without
further purification I IVI,(OMS m/z 132 0661 [M+I I]+. Rt

(S): 0.31 min. Note; 'H NMR showed a -I:4 mixture of ixlth
sterenisonmrs

[0644] Example 2213: 3-Amino-I-hydroxycyclobutane-
I-carboxylic acid hydmchloride (360 mg. 2.15 Inmol),
sodium carbonate (759 mg, 7.16 nunol), and 3-(I-chloro-7-
isoquiuolyl)-5-methyl-1.2,4-oxadiazolc [Example 45](352
mg, 1.43 mmol) lvere mixed in anhydrous NMP (2.9 mL)
under mt argon atmosphere. Thc reucuou mixture was heatixl
at 130" ('nr 4N h 'the reaction mixture was cooled to
ambient tempcraturc and concentrated under rcduccxi pres-
sure 'lhe cmde material was purihed by reverse flash
cluomato raphy (3-40'/s MeOH in water [0 1% FAB to yield
89 mg (18%) of I-hydroxy-3-[[7-(5-methyl-I,2 4-oxadi-
aznl-3-ylj-I-isoquulolyl]amino]cyclobutauccarboxyhc acid
as an off-white solid I IPI C/MS m/z: 341 1242 [M+I IJ . Rt
(Sj' 74 min. Nnte 'I I N MR showed a -I 3 nlixture of both
stereotsomers.

[0645] Example 221.4: 5-tert-Butyl-4-methyl-thiazol-2-
ylamiuc (76 mg, 0.45 mmol) mid I-hydroxy-3-[[7-(5-
methyl-1,2,4-oxathazol-q-yl)-l-isoquulolyl] anuno]cyclobu-
tanc-carboxyhc acid (78 mg, 0.22 nunol) werc mixed in
anhydrous l)MII (0 46 mi,) at 0''nder an argon atmo-
sphere PyijOP (140 ing, 0 27 mmnl) and l)I PI IA (0 12 Inl „
0.67 nunol) were added, and the stirred reaction mixture was
allowed to slolvly reach ambient tempemsture, The reaction
was continued to stir ovenught. The reaction mixture was
directly purilicd by rcvcrsc flash chromatography (10-80%
McOH m water [0.1% FA]) separating thc two ~tcreoiso-
mets. 'I'he tnsns-isomer ives filtered through a I o S( X-2
cartndge. 'I'he cmnpnund was released with 7 M amnlonia in
MeOH Volatiles were removed under reduced pressure to
yield 33 mg (30%) of (la.3s)-N-(5-(tert-butyl)-4-methylthi-
azn1-2-yl)-l-hydroxy-3-((7-(5-methyl-1.2,4-oxadiazol-3-yl)
isoquiuolin-I-yl)anuno)cyclobutanc-I-carboxamalc as a
colorless solid. HPLC/MS m'z 493.2007 [M+H], Rt (S).
2 83 min 'll NMR (600 Milz. 1)MSO-ds) II 1075 (br s,
ill) I) 02 (s 111) 8 15 (dd .I 8.5 1.5 Ilz 111) 806 (d
J=6.4 Hz. IH). 7.93 (d, 1=5.7 Hz, IH), 7 84 (d, 1=8.5 Hz.
IH). 6.96 (d. J=5.7 Hz. IH), ti.43 (s, I H), 4.59-4.51 (m. I H).
2.93-2.88 (m, 2H), 2.71 (s. 3H), 2.43-238 (m, 2H), 2.33 (s.
3H), I 39 (s, 9H). 11lc cis-isomer was further purilicd by
prep-HPLC followed by SCX-2 liltratiou to yield 74 mg
(8%) nf (I r,3r)-N-(5-(tert-butyl)-4-methylthiazol-2-yl)-1-
hydroxy-3-((7-(5-methyl-1,2A-oxadiazn1-3-yl)isoquinolin-
I-yl)amino)cyclobutane-I-carboxamide as colorless solid.
HPLC/MS m/z; 493.2014 [M+H] . Rt (S). 2.98 min. 'H
NMR (600 MHz, DMSO-d, 1 6 10 91 (br s, I H). 9.00 (s, I H).
8.15 (dd, J=8.5. 1.5 Hz, IH), 8.09 (d, J=6.7 klz. IH), 7.99 (d.
J=5.7 Hz, IH), 7.85 (d, J=8.5 Hz, IH), 6.98 (d. J=S.7 klz.
I I I), 6 18 (s, 111), 5 01-4 91 (m. 111), 2 73-2 68 (In, 511),
2 4I)-2.43 (m, 211), 2 33 (I, 311), I 37 (s, 911)
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Example 222: tert-Butyl 2-((is.3s)-l-fluoro-3-((7-
(5-methyl-1,2.4-oxadiazo1-3-yl)isoquutolm-l-yl)

;miino)cyclobutmic-I-carboxanudo)-4-methyltluaz-
ole-5-carboxylate

Hz. IH). 5.17-5.10 (m. IH), 3.15-3.05 (m, 2H). 3.01-2.92
(m, 2H). 2.73 (s. 3H), 2.63 (s, 3H), 1.56 (s, 9H)
[0650] Example 223: tert-Butyl 2-((la,3s)-l-fluoro-3-((7-
(5-methyl-l.2,4-oxadiazo1-3-yl)isoquuiolin-l-yl)annno)cy-
clobutanc-I-carboxmnido)-4-mcthylthinzolc-5-carboxylate
was prepared analogously

N N
i +/

[0646J Example 222 I: Acetyl chloride (0 12 ml „ I 62
nunol) was mixed v ith anhydrous MeOH (3.0 mL) at 0" C.
under an argon atmosphere and stirred for 10 min. 3-Amino-
I-fluorocyclobutanc-I-carboxyhc acid hytlroclt)oridc (250
mg, 1.47 nunol) was nddcd and thc reaction nuxturc was
alloived to v ann to ambient temperature and contimied to
stir overni ht. I'he reaction niixture w as concentrated under
reduced pressure to yield 261 ing (96% ) of methyl 3-aniino-
I-fluoro-cyclobutanecarboxylnte hydrochloride as a color-
less solid. IJPLC/MS m/z 148.0769 [M+H1 . Rt (U). 048
mut. Note. 'H NMR showed a — 1.3.5 mixture of both
stclcolsolllcrs.
[0647] Exmuplc 222.2 Preparation as dcscnbml Rir inter-
mediate I:xample 98 1. using 5-niethyl-3-(2-oxidoisoquino-
lin-2-ium-7-yl)-1,2,4-oxadiazole [I ixaniple ')6J(130 mg,
0.572 nunol) and methyl 3-amino-I-fluom-cyclobutanecar-
boxyinte hydrochloride (131 mg. 0.715 mmol). Puriflcntion
by flash chromatogrnphy. Yield. 139 mg (di8%) oii-wlutc,
amorphous sohd. HPLC/MS ngz. 357.1353 [M+H], Rt (U)
1.96 mtd 2.02 min. Note. 'H NMR showed a — I:3.5 mixture
of both stereoisomers
[0648J I lxample 222.3 Preparation as described tier inter-
mediate Example 98 2, using methyl I-fluoro-3-[[7-(5-
methyl-1,2.4-oxadiazol-3-yl)-l-isoquinolyl]amino]cyclobu-
tancwarboxylatc (131 mg, 0.368 nunol). Pun(ication by
rcvcrsc flash chromntography. Yield: 100 mg (79%) oflt
wlutc solid. a — 1.3.5 mixture of both stcrcoisomers acmird-
ing to 'll NMR I IPI ('/MS m/z: 343 1194 and 343 11')0
[M+I IJ+. Itt (U) I 81 and I 88 min, respectively
[0649] Example 222.4. Preparation as described for
Example 48 using l-fluoro-3-[[7-(5-methyl-1.2,4-oxadi-
azol-3-yl)-I-isoquinolyl]amino]cyclobutanccarboxylic ucid
(90 mg. 0.263 mmol) aud tert-butyl 2-anuno-4-mcthyl-
tluazolc-5-carboxylate [Exmuplc 110.1](113 mg. 0.526
mmol) Sepamtion of both stereoisoiners by reverse flash
chromato raphy Yield 52 mg (36%) otf-white, crystalline
solid of tert-butyl 2-((1 r.3r)-l-fluoro-3-((7-(5-methyl-1.2,
4-oxadiazol-3-yl)isoquinolin-I-yl)iuninO)CyCIObutan---
carboxanudo)-4-methylthiazolc-5-carboxylate. HPLC/MS
nt/z. 539.1866 [M+H], Rt (U). 3.13 nun. 'H NMR (600
MHz. Chloroform-d) o 9.97 (br s, ikl), 8.64 (s, IH). 8 27
(dd..l 8.5. I 5 I lz, ll I), 8.16 (d .I 5 8 I I/, 111). 7.78 (4,
.I R5 I lz. 111), 7 02 (dd, J 5 9, 0.9 I lz, 111), 6.22 (d..l 7 8

N N
i +/

[0651] Exiuuplc 223.1: Isolated from reaction mixture in
Exalllplc 224.4. Yn:ld. 4.5 mg (3%) ofltwhitcx atllorpllolis
sohd of tert-butyl 2-((is.3 s)-I -fluorn-3-((7-(5-methyl-1,2.4-
oxadiazol-3-yl)isoquinolin-I -yl)amino)cyclobutane-I-car-
boxamido)-4-methylthiazole-5-carboxylate. HPLC/MS nt/z:
539 1882 [M+H[ . Rt (U): 3.08 min. 'H NMR (600 MHz.
Chloroform-d) // 8.53-8.51 (m, I H). 8 25 (dd, J=8.5. 1.5 Hz.
I H), 8 21 (s, IH), 8.06 (d, J=5.8 Hz. IH), 7.78 (d, J=8.5 klz.
I H), 7.02-6.99 (m, IH), 5.69 (br s, IH), 4.84-4.78 (m. IH).
3 40-353 (m, 211), 2 73-2 60 (m. SI I), 1.57 (s, 911)

Exmuplc 224: Icrt-Butyl 4-methyl-2-((la,3s)-1-
methyl-3-((7-(5-methyl-1,2,4-oxadinzol-3-yl)isoqui
nolui-I-yl)amino)cyclobutane-I-carboxmnido)tluaz

ole-5-carboxvlate

~ ~
i +/

[11652J Example 2241 Acetyl chloride (012 inl„1.66
mmol) v:as mixed with anhydrous MeOH (3.0 mL) at 0" C.
under an argon atmosphere and stirred for 10 min. (Ic.3s)-
3-Amino-I-mcthylcyclobutane-I-carboxylic acid hydro-
chlondc (250 mg, 1.51 nunol) was added and thc reaction
nuxturc was allowed to warm to nmbicnt tcmpcraturc and
continued to stir overnight. 'I'he reaction niixture was con-
centrated under reduced pressure to yield 271 mg (100'%) of
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methyl (Is,gs)-3-amino-l-methylcyclobutane-l-carboxylate
hydrochlondc as a colorless solid. HPLC/MS nv'z: 144.1029
[M+H] . R& (U). 0.56 min.

[0653] Exmnplc 224.2 Preparation as dcscnb&xl liir inter-
mediate in I&xample &jg I, using s-methyl-3-(2-oxidoisoqui-
nolin-2-ium-7-yl)-1,2.4-oxadiazole [lixample 96J(130 mg,
0 572 mmol) and methyl (Is.is)-3-amino-l-methylcyclobu-
tane-I-carboxylate hydrochloride (128 m, 0.715 nmtol).
Puritication by flash c)tromatography followed by SCX-2
Iil&ration. Yml&L 104 mg (52%) ofltwlntc, mnorphous solid.
HPLC/MS nt/z: 353.1612 [M+H], Rt (IJ). 2.23 min.

[0654J I lxample 224.3 Preparation as described tilr inter-
mediate in Ilxample 9N 2, using methyl (IS3S)-I-methyl-3-
((7-(5-methyl-l.2.4-oxadiazol-3-yl)isoquinolin-l-yl)amino)
cyclobutane-I -carboxyhate (100 m, 0.284 nmtol).
Puntication by rcvcrsc flash cluomatography. Yield. 84 mg
(87%) ofltwlute solid. HPLC/MS nffz: 339.1448 [M+H] . Rt
(U) 203 min.

[0655J I lxample 224.4 Preparation as described for
Example 48 using (ls.3s)-l-methyl-3-((7-(5-methyl-1.2,4-
oxadiazol-3-yl)isoquinolin-I-yl)amino)cyclobumne-I-car-
boxylic acid (30 m, 0.089 mmol) and tert-butyl 2-amino-
4-methyl-thiazolc-5-carboxyla&c [Example 110.1](38 mg,
0 177 mmol) Puntication by reverse flash chromatography
Yield: 34 mg (71%) ofl'-white solid. IIPI C/MS m/v: 535
2120 [M+I IJ+, Rt (U) 3 02 nlin 'll NMI( (600 Mtlz.,
DMSO-d,) 8 12.32 (s, IH). 8.94-8.91 (m. IH). 8 14 (dd,
;1=8.6, 1.6 Hz, IH), 7 99 (d, J=5.7 Hz. IH). 7.93 (d. J=7 3

Hz. IH), 7.84 (d, J=8.5 Hz, IH). 6.97 (d, 1=5.7 Hz. IH),
4.85-4.77 (m, IH), 2.69 (s, 3H), 2.61-2.55 (m, 2H), 2.53 (s,
311), 2.43-2.37 (m. 211), I 52 (s, 311), I 51 (s, 911)

Exmnple 225. &crt-Butyl 4-methyl-2-[[(3R)-3-[[7-(5-
methyl-1,2.4-oxadiazo1-3-yl)-I-&soqumolyl] nmno]

pyrrolidine-I-carbonylJarninoJthiarole-5-carboxylate

[0657] Example 225.2: To a solution of tert-butyl (3R)-3-
[[7-(5-nlethyl-1,2 4-oxad iazol-3-y1)- I -is oquinolyl J amino 1

pyrrolidine-I-carboxylate (104 mg. 0.263 nunol) in anhy-
drous DCM (1.3 mL) at rt under an argon atmosphcrc was
added trifluoruacctic acid (0.20 mL. 2.6299 mmol). Thc
rcsultalg selt&&loll was star&XI at It ovcllught. Yolatllcs wale
removed under reduced pressure I'he co&de material was
dissolved in MeOII and tiltered thmugh a 2 8 S( X-2
cartndge. The product was released with 2 M ammonia in
MeOH to yield 76 mg (98%) of 7-(5-methyl-1,2,4-oxadi-
azol-3-yl)-N-[(3R)-pyrrohdin-3-yl]isoquulolul-I-amino as
an amorphous. ofltwlutc solid. HPLC/MS m/z: 296.1508
[M+H] . R& (Xj. 1.22 min.

[(365NJ Example 225.3 tert-13utyl 2-amino-4-methyl-thi-
azole-5-carbnxylate [Example 110 IJ(51 mg, 0.237 mmol)
and l,lxcarbonyldiimidazole (42 mg. 0.261 nunol) were
dissolved in a mixture of anhydmus DCM (1.80 mL) and
anhydrous DMF (030 mL) under an argon a&mosphcrc and
cooled in ml icc ball. Thc surred reaction mixture was then
heated at 40" (2 for 2 h. 'I he reaction was cooled to rt and
7-(5-methyl-1.2,4-oxadiazo1-3-yl)-N-[(3 8)-pyrrolidin-3-yl[
isoquinolin-I-amine (70 mg,. 0.237 mmol) was added in one
portion. The reaction mixture was again heated at 40" ('. for
10 min. The reaction mixture was concentrated under
reduced prcssure and purilicd by reverse flnsh chromatog-
raphy (20-80% McOH ln water [0.1% FA]). Fractions con-
taining product were combined and filtered throuah a I g
8('X-2 cartidge 'I'he product was released with 2 M anuno-
nin in MeOI I to yield 90 mg (70%) of tert-butyl 4-methyl-
2-[[(3R)-3-[[7-(5-methvl-1,2.4-oxadiazol-3-yl)-l-icoqui-
nolyl]amino]pyrrolidine-I-carbonyl]amino]thiazole-5-
carboxylate as ml amorphous. ofltwlutc solid. HPLC,'IvlS
nt/z 536.2083 [M+H], R& (X): 2.6S mul. 'H NMR (600
MHz. DMSO-de ) 8 11.07 (s, IH), 9.01 (s, 1kl), 8.16 (dd.
.I 8 5, 1.6 I lz., I I I), 8 01 (d, .I 5 7 I lz., I I I), 7 89-7 82 (m,
211), 7 02 (d, .I 5 7 1lz. 111). 4 8&)-4 63 (m, 111). 3 98-3 75
(m, IH). 3.75-3.46 (m, 3H). 2.70 (s, 3H), 2 48 (s. 3H).
232-2.09 (m. 2H), 149 (s, 9H).

0
~'vG. [0659] Exiunplc 226. tert-Butyl 4-methyl-2-[[(3S)-3-[[7-

(S-methyl-l.2,4-oxadiazo1-3-yl)-l-isoquulolyl]amino]pyr-
rolidine-I-carbonylJaminoJ&hiazole-5-carboxylate

v
& +/

[0656] Example 225.1: 5-Methyl-3-(2-oxidoisoquinolin-
2-&um-7-yl)-1.2,4-oxadinzolc [Example 96](187 m, 0.823
nmlol) and (R)-(+)-I-Boc-3-anunopyrrohdulc (0.17 mL,
1.029 mmol) were nuxcxt ul anhydmus DCM (4.11 mL) at
rt under an argon atmosphere l)IPI&A (0.54 ml, 30N6
mmol) and Pyl3rop (499 mg, 1.070 mnlol) v ere added. and
the reaction mixture was stirred at rt for 5 h. Volatiles were
removed under reduced pressure and the crude material was
punticd by flash cluoma&ography (10-50% E&O/yc in cyclo-
hexane) lo yield 179 mg (5S%) of &crt-butyl (3R)-3-[[7-(5-
methyl-1,2,4-oxadiazo1-3-yl)-l-isoquinolyl];unulo]pyrroli-
dine-I-carboxylate as a yellow solid I IPI ('/MS m/z. 3')6
2035 [M+I IJ'. Rt (U): 2 3&j min.

vpc
0

I +/

[0660] Example 22(i.l: Preparation as described for inter-
mediate in Example 224.1, usmg 5-methyl-3-(2-oxidoiso-
quinolu&-2-ium-7-yl)-1,2.4-oxadiazolc [Example 96](187
mg, 0.823 mmol) and (S)-(+)-I-Boc-3-nminopyrmlldulc
(0.17 mL, 1.029 nunol). Purilication by flash cluoma&ogra-
phy to afford tert-butyl (3S)-3-[[7-(5-methyl-1,2.4-oxadi-
azol-3-yl)-I -isoquinolylJaminoJpyrrolidine-I-carboxylate
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Yield: 180 mg (55%) yellow solid. HPLC/MS n&/z: 396.
2039 [M+H] . Rt (X): 2.37 nun.
[0661J I ixample 226.2 Preparation as described tbr inter-
mediate in Example 224.2. using tert-butyl (3S)-3-[[7-(5-
methyl-1,2.4-oxadiazol-3-yl)-l-isoquinolyl]amino]pyrroli-
dine-1-carboxylate (10/I mg. 0.268 mmoi). Puritication by
SCX-2 tiltration to alford 7-(5-methyl-1,2.4-oxad&azol-g-
yl)-N-[(3S)-pyrrol&du&-3-yl]isoquinolu&-I-amino. Y&cld. 78
mg (99'%) amorphous, ofl'-white solid I I PI ('/MS m/z 2')6
1511 [M+I IJ+, Itt (X) I 19 n&in

[0662] Exmuplc 2265 Preparation as dcscnb&xl Ibr
Exmnple 224.3 us&ng &crt-butyl 2-ammo-4-methyl-tluazolc-
5-carboxylate [Example 110.1](si mg, 0.237 nm&ol) and
7-(5-methyl-1,2,4-oxadiazol-)-yl)-N-[(38)-pyrrolidm-)-ylJ
isoquinolin-I-amine (70 mg, 0 237 mmol). Puritication hy
reverse flash chromatography folloived by SCX-2 filtmtion
to afford tert-butyl 4-n&ethyl-2-[[(38)-3-[[7-(5-methyl-I.2,4-
oxadiazol-3-yl)-I-isoquinolyl]amino]pyrrolidine-I-carbo-
nyl]anuno]thiazolc-5-carboxla&c. Y&eld: 93 mg (73%) unor-
phous. ofltwh&te solid. HPLCiMS nflz: S36.2085 [M+H]',
let (X): 2 65 min 'l l NMR (600 Ml lz, l)MSO d ) &5 11 07
(s, 111), 9.01 (s. 111), 8 16 (dd, .I 8 5, I 5 I lz, 111), 8 01 (d,
;1=3.7 Hz. IH), 7.89-7.81 (m, 2H). 7.02 (d. J=5.7 Hz. IH),
4.86-4.65 (m. IH). 3 96-3.74 (m. IH). 3.74-3.47 (m. 3H),
2.70 (s, 3H), 2.48 (s, 3H), 2.32-2.08 (m. 2H). 1.49 (s, 9H).

Extunple 227. tert-Butyl 4-u&nhyl-2-[n&ethyl-[(3S)-
3-[[7-(5-methyl-1.2,4-oxadiazol-3-yl)-1 -isoquinolylJ

aminoJpyrrolidine-I-carbonylJaminoJthiazole-5-
carboxylate

i,+/

[0663] &crt-Butyl 4-mcihy1-2-[[(3S)-3-[[7-(S-mcd&yl-l.2,
4-oxadiazol-3-yl)-I-woquu&olyl]amino]pyrrol&dmc-I-carbo-
nyl]anuno]thiazolc-5-carboxylate (50 mg, 0.093 nunol) was
dissolved in anhydmus DMI'0 37 inl ) under an argm&

atmosphere and cooled in an ice bath loden&ethane (6 4 ul „

0.103 mmol) and sod&um hydride (3.9 mg. 0.098 mmol)
were added successively. The reaction mixture wns allowed
to

warn&

to tunb&cut tcmpcraturc and surred Ibr 30 nun Thc
react&on mixture was d&rcc&ly punlied by flash cluonuitog-
raphy (20-t&0%o E&OAc u& cyclohcxanc) lollov cd by rcvcrsc
flash chromatography (40-100% MeOI I in v ster [0 1% I 'AJ)
to yield 31 mg (60'%) of terr-butyl 4-methyl-2-[n&ethyl-
[(3S)-3-[[7-(5-methyl-l.2,4-oxadiazol-3-yi)-l-isoquinolyl]
amino]pymo&lid&n- - -ccarbony

I
[am inO]thiazOI---ccarboX-

late as an ofltw lu&c solid. HPLCiMS miz: S SO 2230 [M+H],
R& (Z): 2.76 m&n. I H NMR (600 IvIHz, DMSO-d,) 6 9.02
(d. J=1.6 Hz. IH), 8.15 (dd. J=8.4, i.5 Hz, IH). 8.01 (d,
.I 5.7 I lz, 111), 7 NN-7 N3 (n&, 211), 7 01 (dd..l 5 N, 2.1 I lz.,

111), 4.80-4.70o(m. II I), 4 00-3 94 (m, 111)". 3 81-3 75 "(n&,

2H). 3.66-3.59s(m, 2H), 3.58-3.50'(m, 4H), 3.49-3.42o(m.
2H), 2 70 (s, 3H). 2.58o(s. 3H), 2.55" (s, 3H), 2.30-2.23 o (m.
IH), 2.14-2.06s(m, IH). 1.49"(s. 9H), 1.49o(s, 9H). Note.
signal splitting observed due to rotamer formation ltotan&er
signals are marked with 'nd integral are given as their
respective full signal.

Iixample 22N: tert-13utyl 4-methyl-2-[[3-[[3-(5-
methyl-1,2,4-oxadiazol-)-yl)benzoylJaminoJazeti-

dine-I-carbonylJaininoJthiazole-5-carboxylate

0
g

N 0

r&„JL.
H

) I

[0664] Example 228.1: tert-Butyl 2-mnino-4-methyl-thi-
azolc-5-curboxylatc [Example 110 1](SOO mg. 2.33 mmol)
and l,lxcarbonyld&imidazole (416 mg, 2.S7 nunol) werc
d&ssolvcd u& a mixture ol'd&ydrous DCM and anhydrous
DMII (6 I, 20 ml ) at ambient tempemture under an ar on
atnmsphere. I he stirred reaction mixture was then heated at
40" C. for 3 h. The reaction was cooled to rt and 3-(Boc-
amino)azetidine (402 mg, 2.33 nunol) was added in one
port&on. Thc react&on mixture was agau& heated at 40'. Ior
20 mu&. Thc reaction mixture was concentrated under
reduced prcssure m&d punlicd by normal phase tlash cluo-
nmtogzaphy (0-408 I itOAc in cyclohexane) to give 829 mg
(86%) of tert-butyl 2-[[3-(tert-butoxycarhonylamino)azeti-
dine-I-carbonyl]amino]-4-methyl-thiazole-5-carboxylate as
a colorless solid. HPLC/MS (ESI): m/z 413 1854 [M+H] .

Rt (7): 2.88 min.
[11665J Example 228 2 tert-13utyl 2-[[3-(tert-butoxycarbo-
nylan&i no)azetidine-I -carbonylJ mmnoJ-4-methyl-thiazole-
5-carboxylate (100 mg. 0.24 mmol) was d&ssolved in anhy-
drous 1,4-dioxane (1.00 mL) at rt under an argon
atmosphcrc. Aid&ydrous tert-butm&ol (0.93 mL, 9.70 num&1)

was added to min&nuzc clcavagc ol'hc tert-butyl cater.
followed by drop-wise addiuon ol' M HCI in 1.4-dioxanc
(I 82 n&l o 7 27 mmol) 'I'he reaction mixture was continued
to stir for I h. Volatiles were removed under reduced
pressure to yield 85 mg (100'io) of tert-butyl 2-[(3-amino-
azetid&ne-I-carbonyl)a&uino]-4-&uethyl-thiazole-5-carboxy-
late hydrochlornlc, wluch was uscxt &n thc next react&on
without further purification. HPLC/MS m/z. 313.1328
[M+H] . R& (Z). 1.92 mu&.

[0666] Example 228.3: tert-Butyl 2-[(3-aminoazetidine-I-
carbonyl)amino]-4-methyl-tlflazole-5-carboxylate hydro-
chlondc (45 mg. 0.129 nunol), 3-(5-methyl-1.2,4-oxad&azol-
3-yl)bcnzo&c acid (40 mg, 0.194 mmol) and DIPEA (67 I&L.

0587 nunol) werc mixed m anhydrous DMF (0.64 mL) at rt
under an argon atmosphere. 50% 'I'&P in DMII (0.11 inl„
0 194 nunoi) was added and the reaction mixture was stirred
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at rt for I h. The reaction mtxture was mixed with EtOAc (50
mL) mtd washcsI wtth saturated NaHCO, (2x30 mL) and
saturatcsl NaCI (30 mL), dried over mdtydrous MNSOs and
concentrated under reduced pressure 'I'he cntde ntatenal
was purified by reverse phase flash chrotnatography (20-
80% MeOH in water, 0.1% formic acid) to yield 33 m
(51; 6) of tert-buty) 4-methyl-2-[[3-[[3-(5-methyl-1.2.4-oxa-
diazol-3-yl)benzoyl]amtno1azetidine-I-carbonyl1amino]thi-
azolc-5-t:arboxylate as a colorless sohd. HPLC/MS m/z
499.1762 [M+H], Rt (Z): 2.78 mut. 'H NMR (600 MHz,
DMSO-dr) 8 I I 44 (br s, 111), 9.28 (d, .I 7 011z. 111). 8 52
(t..i I 8 I lz, 111). 8 17-N 14 (nt, 111).

NON 

(dt..i 7 '), I 5 llz.,
IH), 7.68 (t. J=7.8 Hz, IH), 4.79-4.73 (m. IH). 4 34 (br s,
2H), 4.10-4 Ol (m, 2H). 2.69 (s, 3H). 248 (s. 3H). 1.50 (s,
9H).

0.156 mmol) was added and the react(on mixture v.as stirred
at rt for I h. The reaction nnxture was nuxcsI wtth EtOAc (50
mL) and washed wtth saturated NaCI (3x30 mL), dncd over
anhydrous MgSOs and concentrated under reduced pressure
'I'he cntde material was purified by reverse tlash chmma-
tography (40-80% MeOH in water. 0.1% fonntc acid) to
yield 41 mg (75%) of tert-butyl 4-methyl-2-[methyl-[3-[[3-
(5-methyl-l.2,4-oxadiazol-3-yl)benzoyl]amino]azetidine-l-
carbonyl]amino]tluazole-5-carboxy as a colorless solid.
HPLC/MS m'z. S13.1915 [M+H]', Rt (Z). 2.91 nun. 'H
NMR (600 Ml lz, DMSO-dr) t) 9.29 (d, .I 6 7 I lz, 111). 8.52
(t. .I I 8 I Iz, I I I), N. I N-N. I 5 (m. I I I), 8 09-8 07 (tn, I I I),
7.69 (t. J=7.8 Hz, IH). 4.79-4.72 (m, I H), 4.48 (t. J=8.5 Hz.
2H). 4.20 (dd, 1=9.0. 5.5 Hz. 2H), 3.45 (s, 3H), 2.69 (s, 3H).
2.50 (s, 3H). 1.50 (s, 9H).

I ixample 229 tert-Butyl 4-methyl-2-[methyl-[3-[[3-
(5-methyl-l.2.4-oxadiazo)-3-y))bettzoyl]amino]azntt-

dine- I -carbonyl]amino [ thi azoic-5-carboxylate

Itxample 230: tert-13utyl 4-methyl-2-[[3-[[7-(5-
methy)-1.2 4-oxadiazol-3-y))-I-isoquino)y)]amino]
azetidine-I-carbonyl]amino]thiazole-5-carboxylate

0
g

8 0

z&.JL,

jl I jt r

[0667] Exmuplc 229 1. tert-Butyl 2-[[3-(tcn-butoxycarbo-
nylanuno)azcttdutc-I-carbonyl]amuto]-4-methyl-tlnnzolc-
5-carboxylate (200 mg, 0 48 mtnol) and anhydrous ('s,('0,
(15N mg, 0 4N mmol) tvere mixed in anhydrous DMSO ( I 00
mL) at rt under an argon atmosphere. The reaction mixture
was heated at 80 " C. Iodomethane (33 PL, 0.53 mmol) was
added dropwtse over 10 min. The reaction mixture was
contutucd to sttr for I h. Thc rcactton nuxturc was cooled to
ambn:nt tcmpcraturc and directly punlicd by normal flush
chromato raphy (10-40'%tOAc in cyclohexane) to yield
49 mg (24%) of tert-butyl 2-[[3-(tert-butoxycarbonylantino)
azetidine-I-carbonyl]-methyl-amino]-4-methyl-thinzole-5-
carboxylate as a colourless. amorphous solid. HPLC/MS
m/z; 427.1993 [M+H], Rt (Z): 3.15 min.
[0668J I lxample 229.2 Preparation as described for
Example 227 using terr-butyl 2-[[3-(tert-butoxycarbo-
nylamino)azetidine-I -carbonyl]-methyl-amino]-4-methyl-
thiazole-5-carboxylate (24 mg. 0.056 mmol). Purification by
SCX-2 liltrat ton allbrdcd tert-butyl 2-[(3-annnoazettdutc-I-
carbonyl)-methyl-mnuto]-4-methyl-tluazoic-5-carboxylate.
Yteld 18 mg (100'/o) colorless solid. HPLC/MS m/z: 327.
14N2 [M+I IJ . Rt (/) 2 03 ntin
[0669] Example 229.3. 3-(5-Methyl-l.2.4-oxadinzol-3-yl)
bcnzotc acid (32 mg. 0.1 S6 nuuol), (crt-butyl 2-[(3-amiuo-
azctidute-I-carbouyl)-methyl-annno]-4-methyl-tlnazole-5-
carboxylate (34 m, 0.104 mmol) and DIPEA (0.05 mL,
0 313 mmol) tvere mixed m anhydrous l)MI'0 52 ml,) at rt
under an argon atmosphere 50'rl 'I'sp in DMI'0.0&) ml„

[(1670J Example 230.1 Vreparatton as described in
I:xantple 9N. using 5-methyl-3-(2-oxidoisoquinolin-2-iunt-
7-yl)-1.2,4-oxadiazole [Example 96](l 08 g, 4 75 nunol)
and tert-butyl 3-aminoazetidine-I-carboxylate (1.02 g, 5.94
mmol). Punlicatton by flash chromutography followed by
SCX-2 liluatton to aflbrd ten-butyl 3-[[7-(5-methyl-1,2,4-
oxudiazol-3-yl)-I-isoquinolyl]annno]azcudtnc-I-carboxy-
late Yield 1.51 8 (83%) ofittvhite solid I IVI,('/MS m/z
3N2 IN77 [M+I I], Rt (X) 2 55 min
[0671] Extuuplc 230.2. tert-Butyl 3-[[7-(5-methyl-1,2,4-
oxudiazol-3-yl)-I-isoquinolyl]annno]azcudtnc-I-carboxy-
late (210 mg, O.SS nunol) was dtssolvcd tn anhydrous DCM
(17 5 ml,) in a microwave vial at rt under an argon atmo-
sphere 2-('hlompyridine (016 ml., I 65 mmol) and I M
trdluoromethanesulfonic anhydride in DCM (0.83 mL. 0.83
mmol) v,ere added successively and the reaction mixture
was sttrrcsl at rt for I h [Note. fonnatton and later consump-
tton of thc rcacttve tntcnucdtatc was monttorcd by HPLC/
MS, a methyl carbtunate (m/a=340) fonna upon qucnclung
of a sample of the reaction mixntre with MeOI I before the
atmlysisJ. 'I'hen, l)IPEA (0 58 ml . 3 30 mmol) and tert butyl
2-mnmo-4-methyl-thiazole-5-carboxylate [Example 110.1]
(354 m . 1.65 mmol) were added to the react(on mixture.
whtch was conttnucd to sttr at rt ovcnught. v/olattlcs werc
rcmovcd under rcduccd prcssure and thc crude matcnal was
punlicd by nomtal phase flash cluomatogmphy (0-60%
I:tOAc in cyclohexane) Pure functions were filtered through
a 2 g 8('X-2 cartridge. 'I'he pmduct was released w:ith 2 M
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ammonia in MeOH. VoLatiles v ere evaporated to yield 6&8

mg (23%) of tert-butyl 4-methyl-2-[[3-[[7-(S-methyl-l.2.4-
oxadiazol-3-yl)-I-isoquinolyI]amino]azetidine-I-cnrbouyl]
anuno]thiazolc-5-carboxylate as a yellow solnl. HPLC/MS
m/z; 522.1920 [M+H]', Rt (X): 2.82 min. 'H NMR (600
MHz. DMSO-d&) 8 11.35 (s, IH), 9.01-8.99 (m, IH), 8.32
(d..l 6 I I is.. 111), 8 18 (dd..l 8 5, I 5 I 0, 111). 7.98 (d
J=5.7 Hz, IH), 7.89 (d, J=8.5 Hz, IH), 7.07-7.05 (m, IH),
4 93-4 87 (m, II I), 4 40 (s, 211), 4 14-4 07 (rn, 21 I), 2.71 (s,
3H), 2.48 (s. 3H), 1.50 ( ~ . 9H).

Example 232: N-(5-(tert-butyl)-4-methylthiazol-2-
yl)-3-((7-(S-methyl-I.2.4-oxadtazol-3-yl)tsoquuto-

lui-I-yl)&unino)azctidinc-I-carboxamidc

n

Example 231. tcrt-Butyl 4-methyl-2-[methyl-[3-[[7-
(S-methyl-1,2.4-oxadiazol-3-yl)-l-isoquinolylJ

amino]azetidine-I-carbonyl]amino]thiazoie-5-car-
boxylate ) I

)I I

[06721 tert-Butyl 4-methyl-2-[[3-[[7-(S-methyl-1.2.4-oxa-

diauil-3-yl)-I-isoquinolylJaniinn[-azetidine-I-carbonylJ
anuno]thiazolc-5-carboxylate (30 mg, 0.057 nunol) was
dissohcd in anhydrous DMF (0.28 mL) under mi argon

atmosphere and cooled in an ice bath. Sodium hydride 60%

dispersion in mineral oil (2.4 mg, 0 060 mrnol) was added

and thc mixture was stirred at O'. for 10 mui. Iodomethanc

(4.3 uL, 0.068 mmol) v as added. The reaction mixrure was

alloived to warm to rt and was stirred for 2 h. 'I he reaction

mixture was directly purified by nomial phase Ilash cluo-

matography (0-80% EtOAc in cyclohexane) followed by
reverse phase gash chromat&tgiaphy (40-100% MeOII in

water, 0.1% formic acnl) to yield 5.3 mg, (17%) of tert-butyl
4-methyl-2-[methyl-[3-[[7-(S-methyl-1,2.-i-oxadiazo1-3-yl)-
I-isoquinolyl]amino]azetidine-I-carbonyl]amino]thiazole-
5-carboxylate as mi oiltwhitc solul. HPLC/MS nt&z. 536.

2076 [M+I IJ'. Rt (X): 2 94 min.

[0673] Ex&uuplc 232.1. 5-Methyl-3-(2-oxidoisoquuiolin-
2-nm&-7-yl)-1.2,4-oxadiazole [Exmnplc 96](111 mg, 0.4885
mmol) v as dissnlvedrsuspended in D('M (2.04 ml,) and
tert-butyl 3-aminoazetidine-I-carboxylate (105.16 mg„
0.6106 nunol) was added, quickly follov ed by DIPE&& (0.26
mL I 4655 mmol). To this solution was added PyBroP
(296&.06 m . 0.6351 nunol) mtd the flask stirred overnight at
rt Punlication by silica gel column chromntography (clucnt.
20-80% EtOAc ui cyclohexmic) allhrdcd tert-butyl 3-[[7-
(S-methyl-1,2,4-oxadiazo1-3-yl)-1 -isoquinolylJaminoJazeti-
dine-1-carboxylate (131 mn, 70'%, 0 343 mmol). I PI 4'/MS
m/z 382.20. [M+H], Rt (P): 1.35 min

[0674J Example 232 2 tert-l3utyl (38)-3-[[3-(S-methyl-l,
2.4-oxadiazol-3-yl)benzoyl]-amino]piperidine-l-carboxy-
Late (116.07 mg. 0.3043 mmol) &&as dissolved in dry DCM
(1.52 mL). Irithioroacctic acid (0.16 mL. 2.1301 mmol) was
added uml thc solution was stirred overnight at rt. Thc
reaction was concentrated and punlicd by iou cxchan c
8('X-II column chroinato raphy, washing with MeOI I

before eluting with 2M NI I» in MeOI I all'orded N-(azetidin-
3-yl)-7-(S-methyl-1,2.4-oxadiazol-3-yl)isoquinolin-l-amine
(85 mg. 99%, 0.3022 mmol) HPLC/MS nt&z: 282.14.
[M+H] . Rt (U). 0.85 min.

[0675] Example 232.3: N-(azetidin-3-yl)-7-(S-methyl-l.2.
4-oxadiazol-3-yl)isoquinolin-I-arnica (38.00 mg, 0.1351

mmol) was dissolved in DMI& (038 ml ) 'I'riethylamine

(0.02 mL. 0.1513 mmol) and N-(5-tcrt-butyl-4-methyl-tlu-
azol-2-yl)imidazole-I-carboxamide (20 00 mg, 0 0757

mmol) v,ere added and the mixture &&as stirred at rt for 2 h.

Puufication by rcversc phase colunui cluomatography (clu-
ent 20-80% MeOI I in water (+0 1% formic acid in both))
folloived by ion exchange SCX-II column cluomatography.
waslung with MeOH bcforc cluting with 2M NHs in McOH
atforded N-(5-(tert-butyl)-4-methylthiazol-2-yl)-3-((7-(5-
methyl-I,2.4-oxadiazoI-3-yI)isoquinolin-l-yl)amino)azeti-
dine-I-carboxamide (23 nm, 64'%, 00482 mmnl). I Pl,t'/
MS m'z: 478.20. [M+H], Rt (Q): 2.69 min. 'H NMR (600
MHz. DMSO-ds) Ii 10.62 (s, IH), 9.01 (d, J=l 6 Hz, IH).
8 31 (0, .I 6 0 I lz, 111). 8 18 (dd..l 8 5, I 5 I lz, II I), 7 &98 (d,
J=5.7 Hz. IH). 7.89 (d, 1=8.5 Hz, IH), 7 05 (d, 1=5.8 Hz.

I H), 4.92-4.81 (m, I H), 4.34 (s, 2H), 4.04 (dd, J=9.0. S.S Hz.

211), 2.71 (s, 311), 2 27 (s, 311), I 34 (8 911)
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Example 233 Propyl 2-(3-(3-chloro-5-(5-methyl-l.
2,4-oxad&azol-3-yl)bcuzau&ido)-¹ucfi&ylpropaua-

mido)-4-mcthyltluazolc-5-carboxylate

DMSO-d,) o 8.95 (t, J=5A Hz. IH). 8.43 (t, J=l.5 Hz, IH).
8.12-8.0S (m. 2H), 4.16 (t. J=6.5 Hz, 2H), 3.66 (s, 3H), 3.63
(td, J=6.8. 5.3 Hz, 2H), 3.08 (t, J=6 8 Hz. 2H). 2.70 (s. 3H).
2 58 (8 31(), 1.68 (dtd..i 13.7. 7 3, 6.4 I lz, 211). 0 95 (t,
.I 7 4 I lz, 311)

Example 234. Propyl 4-methyl-2-((2S,4S)-1-
n&ethyl-4-(3-(5-n&ethyl-1,2.4-oxadiazn1-3-yl)ben-

zamido)pyrrolidine-2-carboxamido)thiazole-5-car-
boxylate

~o /

8
H

[0676] Example 233.1: Ethyl 4-methyl-2-(methylamino)
thiazole-5-carboxylate (500.00 mg. 2.49(ig nunol) wns dis-
solved at rt in THF (6.24 ml.) and water (6.24 mL) and
L&OH.H&O (419 06 mg. 9 987 mmol) was added. Thc solu-
tion was stirred at 70' for 7 h. The soluuon was cooled
dmvn to rt and Il ill was removed under reduced pressure
'I'he residue was acidified to pl I 3 with citric acid solution
(I M) and tiltered to afford 4-methyl-2-(methylamino)thi-
azole-5-carboxylic acid (350 mg. 81%, 2.0325 mmol) as a
colorless solid. HPLC/MS m/z: 173.04. [M+H] . Rt (P)
0.11 nun.

[0677] Example 233.2: 4-Methyl-2-(methyLamino)thiaz-
ole-5-carboxylic acid (345.00 mg. 2.0035 mmol) and
DI&/LAP (24.48 mg, 0.2003 mmol) were suspended m DMF
(15.00 mL). IM DCC (2.40 mL. 2A042 nunol) snd propan-
I-ol (4 52 ml„60 105 mniol) w:em added and the solution
was stirred at 50" C. for 3.5 h 'I'he solution was cooled down
to rt and diluted with EtOAc (50 ml ) '11&e residue was
washed with water (2x30 ml.). brine (30 mL). dried over
magnesinm sulfate and concentmted under reduced pres-
sure. Purdicatiou by silica gcl colunm cluonuitography
(clucnt. 0-15% of EtOAc in cyclohcxanc) a(lorded propyl
4-methyl-2-(methylamino)thiazole-5-carboxylate (300 mg,
70%, 1.4 mmol) as a colorless solid. I IPI,C&'MS m/z 215 0'1,

[M+I IJ+. Itt (8): 1.28 min.

[06'78] Exmuplc 2333 To a m&xturc of 3-[[3-i:hloro-5-(5-
methyl-1,2A-oxadiazo1-3-yl)benzoylJaminoJpropanoic acid
(60 00 mg,. 0.1937 mmol), propyl 4-methyl-2-(niethyl-
aminolthiazole-5-carboxylate (49.81 mg. 0.2325 nmiol),
EDC.HCI (74.28 mg. 0.3875 mmol) and I-hydroxybeuzo-
tnazolc (52.35 m, 0.3875 nunol) was added under rutrogcn
aunosphcrc DMF (0.97 mL). Thc soluuon was stirred at60'.

ovcmighn Thc soluuon was cooled down to rL d&lutcd
with EtOAc (20 ml,) and w:ashed with water (20 n&1,),

saturated aqueous bicarbonate (20 inl,), brine (20 ml ). dried
over magnesium sulfate and concentrated in vacuo. Purified
by reverse phase column chromatography (eluent; 20-100%
McOH in water) to alford propyl 2-[3-[[3-i:hloro-5-(5-
methyl-1,2,4-oxadiazo1-3-YI)bcllzovl]snnno]propaix&yl-
n&ethyl-a&uino]-4-&ncthyl-thiazolc-5-carboxylate (35 mg,
36%, 006&)2 mmol) as a colorless solid l(PI C/MS n&/z

50613. [M+II]+. Rt (S) 335 min. 'll NMR (500 Milz.,

/I
[0679J Example 234.1 'I'o a mixture of (2S,4S)-4-(tert-
butoxycarbonylamino)-I -methyl-pyrmlidine-2-carboxylic
acid (50.00 mg, 0 2047 mmol), I-hydmxybenzotriazole (55
31 mg, 0.4093 mmol), EDC.HCI (78 47 m, 0.4093 nunol)
and propyl 2-amino-4-methyl-thiazole-5-carboxylate (61.48
mg, 0.3070 nuuol) was;uldcd under n&trogen atmosphcrc
DMF (1.2S mL). Thc resulting solut&on was surrcd at 45'.
for 16 h. E&OAc and water werc added, thc mixture was
extracted with EtOAc. dried over MSSOo and concentrated
in vncuo. Purificatim& by silica gel column chronmtography
(eluent IO-100%v EtOAc in cyclohexane) to afi'ord propyl
2-[[(2SAS)-4-(tert-butoxycarbonylamino)-I-methyl-pyrro-
1&dine-2-carbonyl]&union]-4-methyl-tluazolc-5-carboxylate
(47 mg, 54%, 0.1102 mmol). HPLC/MS m/z: 427.25.
[M+H] . Rt (P). 1.36 min.
[0680J Example 234 2 tert-llutyl (38)-3-[[3-(5-methyl-l,2,4-oxadiazo1-3-yl)benzoyl]-a&nine ]p&peridine-I

-carboxy-
Late (65.00 mg. 0.1524 nunol), was dissolved in dry DCM
(0.76 mL). trifhioroacetic acid (0 08 mL, 1.0667 nunol) was
added iuid the solution was stirred overnight at rt. Purilics-
tion by ion exclmngc SCX-II column chron&atogmphy.
waslung with MeOH bcforc cluting w&th 2M NH& in McOH
afforded propyl 2-[[(4S)-4-ammo-I-methyl-pyrrolidine-2-
cnrbonyl]aminoJ-4-methyl-thiazole-5-carboxylate (2&) mg„
58%, 0.0888 mmol). HPLC/MS nt/z: 327.17. [M+H]'. Rt
(P): 1.12 &ill&1.

[0681] Exiuuplc 234.3: 3-(5-Methyl-l,2,4-oxadiazo1-3-yl)
benzoic acid (18.14 mg, 0.0888 mmol). propyl 2-[[(2S,4S)-
4-anuno-I-methyl-pyrroliduic-2-carbouyl]amino]-4-
methyl-thiazole-5-carboxylate (29 00 mg, 00888 inmol),
l)MI& (044 ml,), I IAI'll (31.35 mg, 0 1333 nunol) and
DIPEA (0.05 mL, 0.26(i5 nunol) &&ere combined and stirred
overnight at rt. Puritied by reverse phase column cluoma-
tography (elucnt. 20-80%o MeOH ui water (+0.1% form&c
acid in both)) (o afi'ord propyl 4-methyl-2-[[(2S.4S)-1-
methyl-4-[[3-(5-methyl-l,2,4-oxadiazo1-3-yl)benzoyl]
aminoJpyrrolidine-2-carbonylJaminoJtluazole-5-carboxv-
late (30 mg, 66%. 00585 mmol). I IPI ('/MS nv'z 513.19,
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[M+HJ, Rt (Q): 2.61 min. 'H NMR (600 MHz. Chloro-
fiirm-d) 6 8 41-8 3N (m. 111), 8 17-8 12 (rn, 111), 8 01-7 ')6

(m, IH). 7.94 (d, J=7.8 Hz, IH). 7.50 (t, J=7.8 Hz. IH),
4.80-4.73 (m, IH). 4.21 (I, 1=6.6 Hz, 2H). 3.26-3.19 (m,
2H), 2.87 (ddd, 1=14 (8 10.4, 7.5 Hz, IH), 2.78 (dd, J=I0 3,
5.7 Hz, IH), 2.67 (s, 3H). 2.5S (s, 3kl), 2.43 (s. 3H),
2 ON-2 02 (m, I I I). I 77-1.69 (ni, 211). 0.98 (t..t 7.4 I lt.,

3H). (Note: 1xNH not obsctvcxi).

[0682J 'I he following examples svere prepared by an
analogous piocl:dililx

Example 23S. Propyl 4-methyl-2-((2R.4R)-1-
nsethyl-4-(3-(5-tuethyl-),2.4-oxadiato1-3-yl)ben-

zamido)pyrroliihnc-2-carboxamido)dnazolc-5-cnr-
boxylate

[0683J 5 mg (21%) I IVI,C/MJ m/t 513 19. [M+I IJ, Rt
(k)). 2.65 min 'H NMR (600 MHz. Chlorolorm-d) 6 838-
8 37 (m, 111). 8 16-N 13 (m. 111), 7 97-7 94 (m, 111). 7 56-
7.52 (m. I H), 7.49 (t, 1=7.8 Hz. I H). 4.78-4.72 (m. I H), 4.21
(t..l 6 6 I lt, 211), 3 24 (dd..l 10 4, 5 N I lt, 211), 2.87 (ddd,
;1=14.5, 10.4, 7.4 Hz. IH). 2.81 (dd.;1=10.4. 5.6 Hz. IH),
2.66 (s. 3H), 2.S7 (s, 3H), 2.45 (s. 3kl), 2.10-2.04 (m. IH),
1.78-1.70 (m, 2H), 0.99 (t, 1=7.4 Hz. 3H). (Note: I xNH not
ob sert nl) .

Example 236: (2S,4S)-N-(5-(tert-butyl)-4-methylthi-
azo1-2-yl)-l-methyl-4-((7-(5-mcdiy1-1.2,4-oxadi-

azol-3-yl)isoquuiolin-I-yl)annno)pyrroliduic-2-car-
boxtunidc

Example 236.1: Methyl (4S)-4-mnino-I-methyl-L-
prolinate dihydrochloride (127 15 mg, 0.5501
mmol) was dissolved in DCM (1.83 mL) and

DIPEA (0.38 mL. 2.2005 mmol) mid 5-methyl-3-
(2-oxidoisoquinolin-2-ium-7-yl)-1.2,4-oxadiazole
[Example 961(100 mg. 0.4401 mmol) was added.

1o this suspension ives added VyBrop (266.72 mg,
0.5721 nunol) and the reaction was stirred over-

night at rt. Purihcation by silica gel column chro-
matography (elucnt: 10-50% EtOAc in cyclo-

hcxare) to allord methyl (2S,4S)-l-methyl-4-[[7-(S-
methyl-1,2,4-oxadiazol-3-yl)-1 -isoquinolylJ-aminoJ
pyrrolidine-2-carboxylate (135 mg, 54%, 0 2388
nmiol) I IVI,CiMS mit: 368 17. [M+I IJ'. Rt (V).

1.10 min.

[06841 Extuuplc 236.2: Methyl (2S,4S)-l-methyl-4-[[7-

(5-methyl-l.2,4-oxadiazol-3-yl)-l -isoquinolyl)amino Jpyr-

rolulmc-2-carboxylate (97.00 mg. 0.2640 mmol) was dis-

solved in a I:I mixture of MeOH and THF. Sodium

hydroxide (21 65 mg. 0.5280 mmol) in water (0 278 ml . I 9

M) was added. Thc soluuon was stirred for I h. llic mixture

v as diluted ivith ivater (2 mL) and acidified with I M HCI

(pH=2) The precipitate was Iiltercd, washed with water (2

mL) and dried to afford (2S,4S)-l-methyl-4-[[7-(5-methyl-

1,2 4-oxadiazol-3-yl)-I -isoquinolylJ ammo Jpyrrolidine-2-

carboxyhc acid (37 mg. 40!w 0.104 nmiol). HPLCiMS nr'z.

354 17, [M+I IJ . Rt (V) 0.78 min.

[06851 Extuuplc 236.3: To (2S.4S)-l-methyl-4-[[7-(5-

methyl-1,2,4-oxadiatol-3-yl)-l-isoquinolylJaminoJpyricl-

dine-2-carboxylic acid (24.90 mg, 0.0705 mmol), HOBT

(15 87 mg. 0.1175 mmol) in DMF (0.37 mL). EDC.HCI

(22 52 mg, 0.117S nunol) mid 5-tert-butyl-4-methyl-tlnazol-

2-ylamine (1000 mg, 0.05N7 mmol) were added under

nitrogen atmosphere I'he resulting solution was stirred at

45" C overnight. Purified by reverse phase column cluo-

matography (clucnt. 30-80% McOH ui water (+0.1% formic

acid in both)) to allbrd (2S,4S)-N-(5-(crt-butyl-4-mcthyl-

tluatol-2-yl)-t-methyl-4-[[7-(5-methyl-1,2,4-oxadiazo1-3-

yl)-I-isoquinolyl)amino[pyrrolidine-2-carboxamide (I m .

3%. 0.0020 mmol). HPL('/MS m/z: 506.23, [M+HJ, Rt

(Q). 2 70 nun. 'H NMR (600 MHz. Chloroform-d) 8 8.72 (s.

I H), 8.52 (q, J=21.0. 17.9 Hz. I H). 8.20 (dd, J=8.5. 1.5 klz.

111), 8 00 (d..t 5 8 I lt. 111). 7.71 (d, .I 8 5 I lt, 111). 6 92 (d,

J=5.8 Hz, IH). 6.85 (s. IH), 4.88 (d, J=(xg Hz. IH), 3.34 (d.

J=103 Hz. IH), 3.22 (dd. 1=10.1. 63 Hz. IH). 2.93 (ddd.

J=14.3. 10.2, 7.3 Hz, IH), 2.87 (dd, J=10.3. 5.8 Hz, IH).

2 71 (s, 311), 2.46 (s, 311), 2.27 (s. 311), 2 IN-2.12 (m. 111),

I 35 (s, 911)
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[0686] The following examples were prepared by an
analo ous procedure

Example 237 Propyl 4-a&ethyl-2-((28,48)-I-
methvl-4-((7-(5-methyl-1.2.4-oxadiazol-3-yl)isoqui-
nolin-I-yl)amino)pyrrulidm-2-ccarboxamidO)thia-

ole-5-carboxylate

Example 239: Propyl 4-methyl-2-((2S,4S)-4-((7-(5-
a&ethyl-1,2,4-oxadiaz&t1-3-yl)&soquinolin-l-yl)amino)

pyrrolidine-2-carboxmnido)thiazole-5-carboxylate

0 t&N

Xr Ntt

Nt Ntt

[0687] 6.5 mg (9%) kIPLC/MS miz. 536.21, [M+H] . Rt
(I'): I 33 min 'I I NMR (6()0 Ml is. ('hlorofiinn-d) &5 8 44-
8.42 (m, IH), 8.18 (dd, J=8 4, 1.5 Hz. IH). 8.03 (d. J=5 8

Ilz 111) 7 72 (d J 8 5 llzill). 6 97 (dd..l 5.9 0&) llz.

IH), 5.73 (d, J=5.6 Hz, IH), 4.81-4.75 (m, IH), 4.21-4.17
(m, 2H), 3.43-3.39 (m. IH). 3.35 (dd, J=10.4. 5.2 Hz. IH),
2.95-2.86 (m. 2H), 2.66 (s. 3H), 2.53 (s. 3H). 2.45 (s, 3H),
2.23-2.17 (m, IH). 1.7(&-1.69 (m, 2H), 0.98 (I, 3=7 4 Hz,
311)

I:xample 238 (28,48)-l -methyl-4-((7-(5-methyl-l,
2.4-oxadiazo1-3-yl)isoquinohn-i-yl)anuno)-N-(1-
methyl-5-pentyl-I I I-pyrazol-3-yl)pyrrolidine-2-

carboxamide

N

[0689] Methyl (2S.4S)-I-Boc-4-aminopyrrolidine-2-car-
boxyhate hydrochloride ives used to prepare pmpyl 2-[[(28.
4S)-l-tert-butoxycarbony1-4-[[7-(5-methyl-1,2,4-oxadiazol-
3-yl)-I-isoquuiolylJamino]pyrroluluic-2-carbonyl]amino]-
4-niethyl-thiazole-5-carboxylate using a procedure
aimlogous to Example 235 'lii a mixture of propyl 2-[[(28,
4S)-l-tert-butoxycarbonyl-4-[[7-(5-methyl-l.2.4-oxadiazol-
3-yl)- I -i soquinolyl lamino]pyrroli dine-2-carbo nyl]amino]-
4-methyl-thiazole-5-carboxylate (22.00 m . 0.0354 nunol)
ui DClll (0.18 mL) was added tntluoroaceuc acid (0.02 mL.
0.2477 nuuol). 11&a resultmg solution was stirred at it Ibr 2

h Concentrated in vacuo and purihed by reverse phase
colunm chmmatography (eluent 20-80% MeOI I in water
(+0.1% formic acid in both). Further purication by silica gel
colunui cluomatography (eluent: 2-5% MeOH in DCM) and
then preparative TLC (DCM/MeOH 96/4, 4 elutions)
alliirdcd propyl 4-methyl-2-((2S,4S)-4-((7-(5-methyl-1,2,4-
oxudiazol-3-yl)isoquinolin-I-yl)anuno)pyrroliduic-2-car-
boxamido)thiazole-5-carboxylate (2 mg, 10%. 0 0035
mmol). I IVI,('/MS m,'z 522.1&J [M+I IJ+. Rt (S) 2 63 inin
'H NMR (600 MHz. Chloroform-d) 6 11.05 (s. IH), 8.32 (s.
IH). 8.18 (dd. J=8.5, 1.5 Hz. IH), 8 04 (d, J=5.8 Hz. IH).
7.74 (d. J=8.5 Hz. IH), 6.99 (d. J=5 8 Hz. IH), 5.42 (s, IH).
4.76 (q. J=5.9 Hz, IH). 4.19 (td, J=6.6, 2.4 Hz, 2H), 4.15
(dd. J=q).4. 5.3 Hz, IH), 3.65 (dd. J=ii eh 6.0 Hz, lki), 3.03
(dd, .I 1158 5 5 I lz. 111). 2 81 (ddd..i 13 6, 9 5, 6 7 I lz, 111),
2 67 (s,311), 2 56 (s, 311). 2 30 (dt..l 13 4, 5.611z, 111), 1.73
(sext, .I 7 I I lz, 211), 0 99 (t..l 7.4 I lz, 311) (Note: IxNI I

not observed).

Iixample 240: Propyl (S)-4-methyl-2-(3-(3-(5-
methyl-1,2 4-oxadiazol-3-yl)benzamido)pyrrolidine-

I-carbonyl)thiazole-5-carboxylate

[0688] 12 mg (23%) HPLCJMS iniz: 503.29, [M+H], Rt

(U) 2 93 min 'I I NMR (600 Ml lz., ('hlorofiirm-d) &3 9 ')2 (s,
IH), 8.63 (s. IH), 8.19 (dd, J=8.4, 1.5 Hz. IH). 8 01 (d,
;1=5.8 Hz. Hq), 7.71 (d, 3=8.5 Hz, IH), (i.92 (d, J=5.8 Hz,
IH), 6.49 (s, IH), 4.83 (d, J=7.9 Hz, IH). 3.57 (s, 3H), 3.31
(dd. J=10.2. 1.5 Hz. IH), 3.14 (dd, J=10.0, 6.5 Hz, IH),
2.96-2.79 (m, 2H). 2.69 (s, 3H). 247 (d. J=6.8 Hz, 5H),
2 19-2 04 (m. 111). I 67-1 50 (m. 211), I 34-1 25 (m. 411),
0 92-0 84 (m, 311) (Note: I xNI I not observed).

0
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[0690] Example 240.1: 3-(5-methyl-l.2.4-oxadinzol-3-yl)
benzoic acid (152.92 mg, 0.7490 nunol), (S)-(-)-I-Boc-3-
aminopyrrolidine (139 49 mu. 0.7490 tnmol). IJMI'3 75
ml.). I IA'I U (264 31 mg, I 1234 nmtol) and I JIVEIA (0 39
mL, 2.2469 nunol) werc combutcd and stirred ovcuught at
ru Water (150 mL) was added aml the mixture extracted with
EtOAc (3x50 mL). The organics were combined, washed
with saturated NaHCO, (50 mL). brine (50 mL). dried over
M SOv Purification by silica gel colunut chromatography
(eluent I ttOAc in cychexane 50-100%) to atford tert-butyl
(3S)-3-[[3-(5-methyl-1,2,4-oxadiazo1-3-yl)benzoyl];unuto]
pyrrolulinc-I-carboxylate (189 mg, 68%, 0.5075 nunol).
HPLC/MS m/z: 395 17. [M+Na] . Rt (Q): 1.46 min
[0691] Example 2402: tert-Butyl (3S)-3-[[3-(5-methyl-l,
2.4-oxadiazol-3-yl)benzoyl]amino]piperidine-l -carboxylate
(184.00 mg, 0 4941 mmol) wus dissolved in dry I JUM (2 54
mL). trifiuoroacctic acul (0 26 mL. 3.4585 nunol) was added
to thc solutton and stirred 2 h at rt. The reaction was
concentrated and purified by ton exchange SCX-11 column
cluomatography, waslung with MeOH before elating with
2M NI I» in MeOI I to aff'ord 3-(5-methyl-l,2,4-oxadiazol-3-
ylj-N-[(3S)-pyrrolidin-3-yl[benzantide (113 mg, 84%,
0.4150 mmol) HPLC/MS ngz. 273.13, [M+H] . Rt (P)
0.80 tttrrt.
[0692] Exmuplc 240.3: To a surring solutton contmning
4-methyl-5-pmpoxycarbonyl-thiazole-2-carboxylic acid
[Example 74.5](34.09 mg, 0.0595 nunol). 3-(5-methyl-1.2,
4-oxadiazol-3-yl)-N-[(3S)-pyrrolidin-3-yl]benzamide (27
00 tng. 0.0992 mmol) and I IA'I'U (56 00 mg. 0 1473 mntol)
in DMF (0.59 mL) was added DIPEA (0.03 mL, 0.1981
nmtol). Thc rcsultut solutton was surrcd at rt ovemtght.
The solution was added to water (15 mL) and the restdue
was extracted wtth EtOAc (3x10 mL). The combtned
organic layer was washed with brine (15 ntl,) and concen-
trated under reduced pressure Vurified by reverse phase
column chromatography (eluent: 30-100%» MeOH in water
(+0.1;v fomtic acid in both)) to afi'ord propyl (S)-4-methyl-
2-(3-(3-(5-methyl-1,2,4-oxadiazo1-3-yl)bmtzanudo)pyrrolt-
dtnc-I-carbonyl)thtazole-5-carboxylate (13 mg, 45%,
0 0269 mmol) as a colorless solid I VVI r'iMS m/z 484 16,
[M+I I]+. I&t (Q) 302 ntin 'I I NMR (500 Ml lz. IJMSOdsj
8 8 88 (t, .I 5 6 I lz, 1 1 I). 8 50 8 45 (tn, II I), 8 13 (d..l 7 7

Hz, IH). 8.08-8.03 (m. IH), 7.66 (t. J=7.8 Hz. IH). 4.67-
4.50 (m, IH), 4.33-4.03 (m. 4H). 3.88-3.70 (m, IH), 3.69-
3.62 (m, IH). 2.70-2.67 (m, 6H), 2.31-1.97 (m, 2H). 1.76-
1.65 (m, 2H). 1.01-0.90 (m, 3H). (Note. Two rotamcuc
forms present)
[0693] 'I he follotving exmnples were prepared in an analo-
gnus procedure

I ixample 241 Vropyl (I&)-4-methyl-2-(3-(3-(5-
methyl-l,2,4-oxadiazol-3-yl)benzamido)pyrrolidine-

I-carbonyl)thiazole-5-carboxyhate

8
0

[0694] 15 mg (52%), as a colorless solid. HPLC/MS nt/z:
485 17, [M+H], Rt (Q). 3.02 min. 'H NMR (500 MHz.
DMSO-ds) 8 8.91-8.85 (m, I H). 8.47 (dt, J=8.4, 1.9 Hz, I H).
8 13 (d, .I 7.7 I lz. U I). 8 10-8.03 (m. II I), 7 70-7 62 (m,
U I), 4.67-4.52 (m. U I), 4 32-4 03 (m. 411). 3 87-3 61 (m,
2H). 2.72-2.GG (m. 6H). 231-1.97 (m. 2H), I 77-1.62 (m.
2H). 1.00-0.89 (m. 3H). (Note: Two rotameric forms pres-
ent)

Example 242: Propyl 4-methyl-2-[(3S)-3-[[3-(2-
mcthyltetrazol-5-yl)bcttzoyl]a»unto]pyrroitdinc-I-

carbonyl]thiazolc-5-carboxylate

H

N

[0695] Extuuplc 242.1. Proccdurc I'rom Exmuplc 239 and
3-(2-Methyl-211-tetmzol-5-yl)-benzoic acid afforded 3-(2-
methyltetrazoi-5-yi)-N-[(3 S)-pyrrohdin-3-yl]benzatnide
HPLC/MS nt/z: 273.15, [M+H]', Rt (T). 0.68 min.
[0696[ Example 242 2: I'o a stirring solution containing
4-ntethyl-5-propoxycarbonyl-thiazole-2-carboxylic acid
[Example 74.5](38.27 mg, 0.0551 nunol). 3-(2-methyltetra-
zol-5-yl)-N-[(3S)-pysm»lidin-3-yl]benzamide (15.00 m .

0.0551 nunol) and HATU (31.42 mg, 0 0826 mmol) tn DlviF
(0.40 mL) was added DIPEA (0.03 mL, 0 1653 nunol). Thc
rcsultmg solutton was sttrrcd at rt Ibr 6 d. Puulicd by rcvcrsc
plmse column chromatography (eluent 30-100% MeOI li

I 1»O+0 1% fomtic acid) follmved by ion exchange S( X-II
colunut cluumatography, washin with MeOH before elut-
ing wtth 2 M NH» in MeOH to give propy l 4-methyl-2-[(3S)-
3-[[3-(2-mctityltctrazol-5-yl)benzoyl]auuno]pyrrolidutc-I-
carbonyl]tluazolc-5-carboxylate (7.7 mg, 29%. 0.0159
mmol) as a light beige, amorphous soltd HPLCiMS nv'z.
484 18 [M+I I[ . Rt ('I')'.44 min 'l I NMIt (600 Mlis,
l)MSO da) &5 8 87 (t,.I 6 I I lz. I II), 8 54 (dt..l 9 9, I 8 lis,
2H). 8.20 (dt. J=7.8, 1.4 Hz. 213), 8.02 (tt, J=7.5. 1.5 Hz.
2H). 7. 66 (td. J=7.8. 1.6 Hz, 2H), 4.63 (quint, J=6.5. 6.1 Hz.
IH), 4.56 (q, 1=5.7. 5.3 Hz, IH), 4.45 (s, 6H). 4.29 (dd.
J=12.4. 6.4 Hz. IH). 4.23 (td. J=6.5, 3.3 Hz, 4H), 4.21-4.14
(m, IH), 4.07 (dd. J=124, 4.5 Hz, IH), 3 84 (dd. J=13.0, 6.5
I lz, U I), 3.74 (dt, 1 12 5. 7.5 I lz, ll I), 3 66 (ddd .I 12 4,
7 1. 5 I I lz. 21 I), 2.70 (d..i 5.2 I lz., 61 I), 2 27 (dtd, .I 13 7,
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7.9, 5.9 Hz. IH), 2.22-2.14 (m. IH). 2.11 (dd. J=12 2, 6 5

Hz. I H), 2.03 (dq. J=12 7, 6 0 Hz. IH). 1.70 (qd, J=6.8, 3 I

Hz. 4H), 0.95 (id, J=7.4, 2 9 Hz, 6kl). (Note. Presciwc of
rotaluers)

Example 243: Pmpyl (S)-4-methyl-2-(3-((7-(5-
methyl-1,2.4-oxadiazo1-3-yl)isoquinolm-l-yl)anuno)

pyrrohduic-I -carbouyl) thiszoic-5-carboxylate

[0700] The following examples is ere prepared in an mialo-
gous proccdurc.

Example 244: Pmpyl (R)-4-methyl-2-(3-((7-(5-
methyl-1.2.4-oxadiazol-3-yl)isoquinolin-l-yl)amino)

pyrrolidine-I-carbonyl)thiazole-5-carboxylate

0

[0697] Example 243.1: 5-Methyl-3-(2-oxidoisoquinolin-
2-ium-7-yl)-1.2,4-oxadiazolc [Example 96](SO mg, 0.2201
nmiol) was dissolved in DCM (0.92 mL) und (S)-(—)-I-Boc-
3-aininopyrmlidine (51 23 inu. 0 2751 nunol) wus added,
quickly followed by DIPEA (0.14 ml,. 0 N252 mniol)
PyBroP (133 36 mg, 02861 mmol) wns added, and the
mixture v as stirred overnight at rt. Purification by silica gel
column clnomatography (eluent: 10-50% EtOAc in cyclo-
hexane) io allbrd tert-butyl (3S)-3-[[7-(5-methyl-I,2,4-oxa-
diazol-3-yl)-I-isoquinolyl]tunuio]pyrrolulinc-I-carboxylutc
(39 mu. 45%, 009N6 mmol) IIVI C/MS m/z 39620,
[M+I IJ+. Itt ("I') I 16 niin
[0698J I ixample 243 2 tert-l3utyl (38)-3-[[3-(5-methy)-I,
2.4-oxadiazol-3-yl)benzoyl]-amino]piperidine-l-carboxy-
late (39.00 mg, 0.0986 mmol) was dissolved in dry DCM
(0.49 mL), trifiuoroacetic acid (0.05 mL, 0.(i904 nunol) was
added and ihc soluuou was ~ tirrcd at rt ovcrrught. Punlica-
tion by ion cxchangc SCX-II column cluomaiography,
washing with MeOI I before eluting with 2M NI I, in MeOI I

afi'orded 7-(5-methyl-t.2,4-oxadiazo1-3-yi)-N-[(38)-pymili-
din-3-yl]isoquinolin-I-amine (25 mg. 86%. 0.0846 lllllloil).
HPLC/MS m/z: 296 15. [M+H], Rt (T); O.ti7 min.
[0699] Example 243.3: To a stirring solntion contniuin
4-methyl-5-propoxycarbonyl-tluazole-2-carboxylic ucid
(23.99 mg. 0.1047 nunol). 7-(5-methyl-1,2.4-oxadiazol-a-
yl)-N-[(3S)-pyrrolidui-3-yl]isoquinolui-I-arnica (34.00 mg,
0 1151 nunol) and I IATU (74.41 mg. 0 1957 mmol) in l)Mli
(0 5N ml ) ives added DIPIIA (006 ml „03454 mnxil) 'I he
resulting solution isas stirred at rt overniPtt. Purified by
reverse pliase column chromatography (eluent: 15-80%
McOH in stater (+0.1% fornuc acul ui boih)) to alliird
propyl 4-methyl-2-[(3S)-3-[[7-(5-methyl-1,2.4-oxadiazol-a-
yl)-I-isoquuiolyl]amuio]pyrrohdinc-I-carbonyl]tluazolc-5-
carboxylate (9 mg, 15%, 0 0178 mniol) as a yellow solid.
I IPI (OMS m/z 507 18, [M+I IJ, Rt (T): I 38 min 'll NMR
(600 MHz. Chloroform-d) 6 8.55 (s. I H). 8.23 (ddd, J=8 6,
3no 1.5 Hz. I H). 8 07 (d, J=5 8 Hz, IH), 7.77 (d. J=8 5 Hz,
IH), 7.01 (d, J=5.8 Hz, IH), S.83-5.70 (m, IH). S.05-4.87
(m, IH), 4.62-4.54 (m, 0.6H). 4.41-4.14 (m. 4H). 3.99-3.83
(m, 1.4H), 2.76-2.70 (m. 3H), 2.67 (s. 3H), 2.S3-2.12 (m,
211), 1.81-1.70 (m, 211), 1.06-0.&15 (ni, 311). (Note 'I'wo

rotameric forms present).

[I)7()IJ 23 mg (11%). colorless solid IIVI.(/MS m/z
507 18. [M+H]'. Rt (T): 1.38 min. 'H NMR (600 MHz.
Chloroform-d) 6 8.51 (s, IH), 8.2/I (d, 1=8.5 Hz. IH).
8.12-8.05 (m, IH), 7.79 (d. J=8.5 Hz, IH), 7.02 (d. J=S.8 klz.
IH), S 58 (s, IH), 5.10-4.86 (m. IH), 4 65-4.56 (m. 0.6H).
4 43-4.13 (m, 41 I), 4 02-3 72 (m. I 41 I), 2 78-2 72 (m, 311),
2 71-2.67 (m, 311). 2 55-2 11 (m, 211), I N2-1.72 (m. 211),
I 05-0.98 (m, 311). (Note I'wo mtameric fonna present)

Iixample 245: Propyl (S)-I-methyl-3-(3-((7-(5-
methyl-1.2.4-oxadiazol-3-yl)isoquinolin-l-yl)amino)
pyrrolidine-I-carbonyl)-I H-pyrazole-5-carboxylate

)
[0702] Example 245.1: tert-Butyl (3S)-3-[[3-(5-methyl-l.
2.4-oxadiazol-3-yl)benzoyl]amino]-pyrrolidine-I -carboxy-
late (42 mg, 51%, 0.0883 nunol) was prepared usuig ihc
proccdurc for Exmnplc 242. HPLC/MS nt/z. 476.20.
[M+I IJ, Rt ('I') I 06 inin

[07031 Example 245.2: ten-Butyl (3S)-3-[[3-(5-methyl-l.
2.4-oxadiazol-3-yl)benzoyl]amino]-pyrrolidine-I -carboxy-
late (37.00 mg, 0.0778 nunol) was dissolved at ri in THE
(0.41 mL) and water (0.41 mL) and LiOH hydrate (13.06
mg, 0.3113 numil) was;uldcd. Thc resulting soluuon was
heated at 70" C for 2 h 'I he solution wms cooled down to
it and volatiles were removed under reduced pressure tyater
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(2 mL) &&as added, and the solution was then acidified by
adding few drops of HCI 37% unul a pH arousal I was
reached. Solul crashed out in thc solution. Iiltercd olfi
washed with water (5 ml ) and dried under hiuh vacuum to
afi'ord 2-methyl-5-[(38)-3-[[7-(5-methyl-I,2,4-oxadiazol-3-
yl)-I-isoquinolyl]amino]pytrolidine-I-carbonyl]pymzole-3-
carboxylic acid (34 mg. 98%. 0.0760 nunol) as a colorless
solid. HPLC/MS n)/z 448.17. [M+H] . Rt (Tj: 0.91 min.

[0704] Exmuplc 245.3. 2-Mcihyl-5-[(3S)-3-[[7-(5-
methy)-1,2.4-oxadiazn1-3-yl)- I -isoquinolyl J amino Jpyrmli-
dine-I-carbonylJpyrazole-3-carboxylic acid (55 00 mg,
0.1229 nunol) and I-propanol (0.09 mL. 1.2292 mmol) were
dissolved in dry DCM (0.41 mL) at rt. DCC (0.15 mL,
0.1475 nunol) and 4-duncthylaminopyrulmc (3.00 mg,
0.0246 mmol) werc succcssivcly added and thc reaction
mixture was stirred at rt ovcnught. DCM was removed
under reduced pressure and the msidue puritied by reverse
phase column chromatography (eluent: 20-70% MeOI I in
water (+0.1'!s formic acid in both)). Further purification by
ion exchange SCX-11 column ciuomatopaphy, waslfin
w ith McOH bclbrc eluting with 2M NH, m McOH and then
punlication by silica gcl column chromatography (clucnt
DCM/EtOAc 6/4) afi'ordcd propyl (S)-I-methyl-3-(3-((7-
(S-methyl-1.2,4-oxadmzo1-3-yl)isoquinolin-l -yl)anuno)
pyrrolidine-I -carbonyl)-111-pymzole-5-carboxylate (2 81

m', 4%, 0.004/I nmiol) as a colorless solid. HPLC/MS m/z
490.22. [M+H], Rt (T): 1.15 min. 'H NMR (600 MHz,
Chlorolbnn-d) 8 8.53-8.46 (m, IH). 8.26 (dt, J=8.5, 1.8 Hz,
IH), 8.05 (dd. J=35.9, 5.8 Hz, IH), 7.79 (dd, J=8.5, 6 0 Hz,
IH), 7.09-6.98 (m, 2H), 5.50 (s, iH), 4.97-4.86 (m. IH),
4 34-4 20 (m. 311). 4 20-4 15 (m. 311), 3 97-3 89 (m. 111),

3 86 3 79 (m. 111). 3 76 3 59 (m. 111), 2 73-2 70 (m. 311),
2.54-2.43 (m. IH). 2 28-2.14 (m. IH). 1.84-1.75 (m. 2H),
1.03-0.95 (m, 3H) (Note: Two rotameric forms present)

Example 246: (S)-(5-(tert-butyl)-4-methylthiazrol-2-
yl)(3-((7-(S-methyl-l.2,4-oxadiazo1-3-yl)isoquino-

lin-I-yl)amino)pyrrohdui-I-yl)mcdianone

uv

v as stirred at —78" C, during 13min Dry ice(6 pieces) was
added and thc reacuon stirred for 5 min at —78 C I'ollow&xl

at rt for I h. EIOAc (6 mL) was addcxt then washed with
water (2xS ml,) 'I'he aqueous solution was acidified to pl I 4
(I ICI I M) then evaporated under vacuuni Crude was
v ashed with a solutioll &ifACN/H,O 50/50 with some drops
of HCI (I M) pH=I to afibird 5-tert-butyl-4-methyl-tlfiazole-
2-carboxylic acid (36 mg, 72%. 0.181 mmol). HPLC/MS
nt/z 200.08. [M+H], Rt (P). 1.22 nuu.
[I)707J Example 2463: I'o a stirring solution containing
5-tert-butyl-4-methyl-thiazole-2-carboxylic acid (36.00 m .

0.1807 nunol). 7-(S-methyl-l,2,4-oxadiazol-3-yl)-N-[(3S)-
pyrrolidin-3-yl]isoquinolin-I-amine (58.69 mg, 0.1987
mmol) aml HAT(J (128.45 mg. 0.3378 nunol) in DMF (0.90
mL) was added DIPEA (0.10 mL, 0.5962 mmol). Thc
resulting solution was stirred at rt overnight Purified by
reverse phase column chmmatography (eluent: 20-80%
MeOH in water (+0.1% fomiic acid in both)) to afford
(S)-(5-(tert-butyl)-4-methylthiazol-2-yl)(3-((7-(S-methyl-l.
2.4-oxadiazol-3-yl jisoquinolin- I-yl)amino)pyrrolidin-I-yl)
mcthauonc (34 mg. 39!o. 0.0713 nunol) as a yellow solid.
HPLC/MS m'z. 477.21, [M+H], Rt (T). 2.88 min. I H
NMlt (600 Ml lz, I JMSO-dr) 6 &).03 (d, .I 15 8 I lz, 111), 8.18
(d, .I 8 5 I lz, I I I), 7 99 (t, .I 6 5 I lz, II I), 7 88 (dd..i 8 7. 3 2
Hz. I H). 7.05 (d. J=4.8 Hz, IH), 4.83 (sext. J=5.9 Hz. O.SH).
4.72 (sext, .)=5.6 Hz, O.SH), 4.38 (dd, J=12.3, 6.4 Hz, O.SH).
4.27 (dt. J=11.9, 7.3 Hz, O.SH), 4.13 (ddt, J=18.8, 13.4. 5.5
Hz. IH), 3.93 (dd, J=12.8, 6.5 Hz, O.SH), 3.77 (dt, J=12.3.
7.2 Hz, O.SH). 3.71 (dd, J=12.8. 4.4 Hz, O.SH), 3.64 (ddd.
I 13.0 7.9 6.1 Ilz, 0.511) 2 70 (d .I I 8 Ilz 311) 2.50 (s
I SI I), 2 46 (s. I SI I), 2.33 (dq, .I 13 6, 6.8 I lz., 0 SI I), 2.24
(dq. J=13.5. 6.8 Hz, IH), 2.11 (dq, 1=12.9, 6.5 Hz. O.SH).
1.40 (s. 4.5H), 1.39 (s, SH), 130-1.20 (m, O.SH). (Note: Two
rotamenc fomis present).
[I)708J I he following examples were prepared analo-
gously:

Example 247 (S)-(5-cyclopropyl-I-niethyl-I
I l-pyrazol-3-yl)(3-((7-(S-methyl-),2.4-oxadiazo1-3-
yl)isoquinolin-I-yl)amino)pyrrolidin-I-yl)metha-

none

0

[0705] Example 24/xi: To a solution of copper(lj bromide
(365.20 mg, 2.5458 nmiol) and isoamyl nitrite (0.25 mL,
1.8669 nmiol) in acctonitnlc (7.1 mL) was added 5-tcrt-
butyl-4-methyl-thiazol-2-mninc (289.00 mg, 1.6972 nmiol)
portion wise I'he reaction mixture was stirred for I h at rt.
Purification by silica gel coluinn chromatography (eluent
1-10% diethyl ether in cyclohexane) to aff&srd 2-bnsmo-5-
tert-butyl-4-methyl-thiaz&iie (134 mg. 34%. 0.572 111&1101).

[0706] Exmuplc 246.2: To a soluuon of 2-bromo-5-tcrt-
butyl-4-methyl-thiazolc (59.00 mg, 0.2520 nunol) ui dry
'll II'1.94 ml ) containmg molecular sieves at —78'
nl3ul.i (0.20 ml., 0 2772 mmol) was added and the nuxhire

[0709] 24 mg (80%). colorless solid. HPLC/MS nv'z.

444 21 [hl+H], Rt (U). 2.20 min. 'H NMR (600 Mklz.
l)MSO-d,) 6 9 06/8 &)8 (m, 111). 8 16 (dd, J 8.5. I 5 I is,
111), 8.00 (dd, .I 13 3, 5 7 I lz, I I I), 7 91-7 81 (m, 211),
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7.05-6.99 (m, IH), 6.2(i (d, J=7.1 Hz. IH). 4.83-4,66 (m,
I I I), 4 29-4.08 (m, I I I), 4 00-3 &)3 (m, 0 511), 3.92-3.84 (ni,
4H), 3.79-3.72 (m, 0.5H), 3.66-3.54 (m. I H). 2.75-2.G8 (m,
3H), 2.34-2.01 (m, 2H). 1.97-1.82 (m. IH). 1.03-0.87 (m,
2H), 0.72-0.61 (m, 2H). (Note: Two rotameric fomis pres-
ent).

Example 248 (S)-(3-((7-(5-methyl-1,2.4-oxadiazol-
3-yl)isoquinolin-I-yl)ainino)pyrrolidin-I-ylj(1-
methyl-5-phenyl-1 I I-pyrazol-3-yl)methanone

) I

[0710] 22.6 mg (70%), colorless soluL HPLC/MS m/z
48022. [M+I IJ, Rt (U) 248 min. 'll NMR (6(X) Mllz.,
DMSO-ds) I) 9 07-9 00 (m, 111), 8.21-8.14 (m, I I I), 8 06-
7.98 (m, IH), 7.91-7.84 (m. ZH). 7.62-7.43 (m, 6H), 7.06-
7.00 (m. Ilqj, 6.82-6.76 (m. IH). 4.87-4.71 (m. IH). 4.34
(dd, 1=11.7, (i.5 Hz. 0 5H), 4.20 (dt. J=11.5. 7.1 Hz. 0.5H),
4.05 (ddd. J=11.5. 7.5, 6.0 Hz, 0.5H), 3.99-3.92 (m, 2.5H),
3.89 (s, 1.5H), 3 81 (ddd, J=12.1, 7.8, 6.1 Hz. 0.5H),
3 72-3 60 (m. 111). 2 75-2 68 (m. 31 I), 2 38-2 10 (m. 211)

(Note 'lwo rotamenc forms present).

Example 249. (S)-(5-wopropyl-I-methyl-I H-pyra-
zo1-3-yl)(3-((7-(5-methyl-1.2,4-oxadiazoi-)-yl)iso-

qninolin-I -yl)amino)pyrrolidin-I-yl)niethanone

H

[0711] Example 249.1: 3-Methyl-3-(2-oxidoisoquinolin-

2-nmi-7-yl)-1.2,4-oxadiazole [Example 96](750.00 mg.

3 3(X)8 nunoi) was dissolve'suspended m I )CM (11.00 ml,)

and (Sj-(-)-I-Boc-3-aminopyrrolidine (0.72 mi.. 4.126

mmol) was added. quickly followed by DIPEA (1.72 mL.

9 &)023 mnxil). I'o this solution was added PyBmP (1.72 8„

3.6969 mmol) and the mixture was stirred for 20 h. The

solvent v:as removed. Purification by silica gel colunui

cluomato raphy (eluent: 15-50% EtOAc in cyclohexane)

afiiirded tert-butyl (3S)-3-[[7-(5-methyl-1.2.4-oxadiazol-3-

yl)-I -isoquinolyl JaminoJpyrmlidine-I -carboxylate (947 mg„

73%, 2B')47 mnxil) as a yelloiv powder I IVI,('/MS m/v.

396 2, [M+I IJ . Rt (P): 1.31 min.

[0712] Example 249.2: tert-Butyl (3S)-3-[[7-(5-methyl-l.

2,4-oxadiazol-3-yl)-l-isoquinolyl]anuno]pyrroliduic-l-car-

boxyhate (947.00 mg, 2.3947 nuuol) was dissolved in dry

D('M (12 0 ml,) TI'A (1.83 ml . 23 947 nimol) was added,

and thc reaction nuxture was stirred at rt for 4 h. The solvent

v as removed in vacuo and the residue purified by ion

cxchimgc SCX-11 colunm chromatography, washuig widi

MeOH before elutin with 2M NH, in MeOH. Purihed by

reverse phase column cltnmiatogmphy (eluent: 0-505I

McOH/HsO+0.1% ibnnic acid) followed by puriiication by

ion exchange SCX-II column chromatography, washing

with McOH bcforc clutmg w idi 2M NH, in McOki ailbrdixl

7-(5-methyl-l,Zeboxadiazol-3-yl)-N-[(3S)-pyrrolidin-x-yl]

isoquinolin-I-amine (410 mg, 58%. I 3882 nimol) as a

colorless powder. HPLC/MS m/z. 296.2, [M+H], Rt (T).

0 67 min.

[0713] Exiunplc 249.3: To 7-(5-methyl-l,2,4-oxadiazo1-3-
yl)-N-[(38)-pyrrolidin-3-ylJisoquinolin-I-amine (15 00 mg„
0 0508 mnxil) and I-methyl-5-(propan-2-yl)-I ! I-pyrazole-
3-carboxylic acid (12.81 mg. 0.07(i2 nmiol) in anhydrous
DMF (0.51 mL) ivere added I-propanephosphonic anhy-
dndc (0.12 mL, 0.1016 mmol) and triethyl-aminc (0.0i mL.
0.1016 nunol). The vml was capped and surrcd at ri over-
night Puniicd by rcvcrsc phase txilunui chromatography
(eluent 10-80'%eOI I in water (+0 1% formic acid niodi-
fier in both)) folloived by ion-exclwnge column S('X-II,
eluting with 2M NH, in MeOH, to afi'ord (S)-(5-isopropyl-
I-methyl-I H-pyrazml-3-yl)(3-((7-(5-methyl-1,2,4-oxadi-
azol-3-yljisoquinohn-I-yl)amuio)pyrrolidui-I-yl)metha-
nonc (10 mg. 44%, 0.0224 mmol). HPLC/MS ngz. 446.2
[M+H] . Rt (U): 2.29 mui. 'H NMR ((IOO MHz, DMSO-dr)
8 &) 03 (s, 0.511). 9.01 (s. 0.511). 8.16 (dt, .I 8 5, 1.5 I lz, I I I j,
8 02 (d,.i 5 711z, 0 511). 7 ig) (d .I 5 711z.,0 511) 7 90 7 82
(m, ZH). 7.04-7.00 (m, IH). 6.46-6.42 (m, IH). 4.80 (sext.
J=6.3 Hz, 0.5H), 4.71 (sext, J=5.8 Hz, 0 5H), 4.28 (dd.
J=l1.g, G.5 Hz, 0.5H). 4.15 (dt. J=11.6. 7.1 Hz. 0.5H).
4.02-3.95 (m, 0.5H), 3.89 (ddd, J=14 2, 8.0. 6.2 Hz, IH).
3.83 (s, 1.5H), 3.79 (s. 1.5H), 3.78-3.55 (m, 1.5H). 3.08-2.98
(m, 111), 2.71 (d, 1 1.7 I lz, 311). 2 33-2 05 (m. 211). 1.24-
I 17 (m, 611). (Note Rotameric fiirms present)
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[0714] The following examples were prepared by an
analo ous procedure

I:xample 250 (S)-(1 ! I-mtidaznl-5-yl)(3-((7-(5-
methyl-l.2.4-oxadiazo1-3-yl)isoquinolin-l-yl)amino)

pyrrolidin-I-yl)inethanone

Example 252; (I-tert-Butylpyrazol-4-yl)-[(3S)-3-
[[7-(5-uletllyI-I.2.4-oxadlazo1-3-yl)-I-&soquulolyl]

&umno]pyrrolidut-I-yl]mcthauonc

8

8
o

~

n&

[0715J 6 mg (35%). colorles& po&cder. I IPIX'/MS nt/z
390.2, [M+H], Rt (T): 073 min. 'H NMR (Ci00 MHz,
Methanol-ds) 8 8 91 (d. 1=8.8 Hz. I H). 8.19 (dd. J=8.5, 2 2
Hz. IH), 7.94 (dd, J=16.9. 5 9 Hz, ikl), 7.82-7.70 (m. 2H),
7.69-7.57 (m, IH), 7 03-6 98 (m, IH). 4.83-4.76 (m. IH),
4 43-4 12 (m. 111). 4 12-3 N5 (m. 211), 3 82-3 71 (m. 111),

2 67 (&, 311). 2 51-2 17 (m. 211).

Example 251 (5-Mcthyltsoxazol-3-yl)-[(3S)-3-[[7-
(5-methyl-1,2.4-oxadiazol-3-yl)-l-isoquinolylJ

ammo J pyrro1 i din- I -yl
J
met ha none

[11717J 15 mg (50%), colorless, amorphous powder
HPLC/MS m/z: 446.23 [M+H]'. Rt (T): 1.06 min. 'H NMR
(600 MHz. DMSO-d,) 6 9.01 (d. J=15.5 Hz, 2H), 8.20-8.10
(m, 4H), 8.00 (dd, J=16.7. 5.7 Hz. 2H), 7.92-7.74 (m, 6H).
7.02 (dd, J=S.O. 5.6 Hz, 2H), 4.S I (q, J=5.9 klz. IH), 4.71 (q.
.I 5 8 Ilz, 111), 4 15 (dd,.l 10 5, 6 6 Ilz, 111). 3.98-3 86 (m,
211), 3 N6-3 NO (m, ll I), 3 73 (ddd, .I 26 I, 12 0, 6 I I lz,
211), 3 63 (dd, .I 12 3, 5 0 I lz, 111). 3 57 (dt..i 12 5, 7 I I lz,
IH). 2.70 (s. 6H). 2.33 (dt, 1=13.4. 6.5 Hz, IH), 2.23 (dt.
J=12.9. 6.5 Hz, 2H), 2.13 (dq, 1=13.1. 6.8 Hz, IH), 1.54 (s.
9H), 1.52 (s. 9H). (Note. Two rotamcnc fonna present).

Example 253 (S)-(5-isopropyl-I I I-pyrazol-3-yl)(3-
((7-(5-methyl-1,2. 4-nxadiazol-3-yl)isoquinolin-I -yl)

amino)pyrrolidin-I-yl)methanone

) /

[0716] 7 mg (34%). colorless amorphous powder. HPLC/
MS in,'z 405.17 [M+I IJ, Rt (T): I 03 inin 'I I NMIt (6(X)
Ml is.. IJMSO d ) &5 9 03 (s. 111), 9 00 (s, I I I). 8 17 (ddd,
;1=8.5, 3.2. 1.5 Hz. 2H), 8.01 (dd. J=19.2. 5.7 Hz. 2H),
7.92-7.82 (m, 4H), 7.03 (dd, 1=8.6. 5.7 Hz, 2H), ti.52 (dd,
J=9.3. I.l Hz, 2H), 4.83-4.70 (m, 2H), 4.12 (dd. J=11.5, 6 5

Hz. IH). 4 00-3 91 (m, 2H). 3.88-3.74 (m, 3H). 3.73-3.60
(m, 2H), 2 71 (s, 6H), 2 47 (s, 3H), 2.45 (s, 3H), 2.36-2.27
(m, 211). 2.24-2.13 (nt, 211) (Note 'Iwo rotameric forms
present).

[0718] 9 mg (28%). colorless powder. kIPLC/MS ndz.
432 2, [M+I IJ, ftt (Il) 2.19 min 'l l NMlt (6(X) Mllz,
l)MSO-d,) &512 92 (s 0 xil) 12 N7 (s 0 511) 9 03 (s 0 511)
9.01 (s. 0.5H). 8.20-8.13 (m. IH). 8.01 (d. 1=5.7 Hz. 0.5H).
7.99 (d, 1=5.7 Hz, O.JH), 7.89-7 82 (m, 2H). 7.04-6.99 (m.
I H), 6.41-6.37 (m, IH), 4.76-4.69 (m, I H), 4.30 (m, 0.5H).
4.16-4.0S (m. 0.5H), 4.04-3.96 (m. 0 5H), 3 96-3.87 (m.
IH), 3.81-3.73 (m, 0.5H), 3.69-3.55 (m, IH), 2.99-2.92 (m.
111), 2.70 (s, I 511), 2.70 (s, I 511), 2 28-2 08 (nt, 211),
I 25-1.1S (m, 611). (Note ltotameric forms present)
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Example 254: (8)-(5-(tert-butyl)-I H-pymvml-3-yl)
(3-((7-(5-methyl-1,2,4-oxadtazol-3-yl)tsoquutolut-l-

yl)am&no)pyrrolidut-I-yl)mad&scone

3.89 (ddd..1=12.9. 9.6, 2.5 Hz, 0 5H), 2.70 (s. 3H). 2.60 (d.
J=4.0 Hz. 3H), 2.58-2.45 (m, 0.5H), 2.32-2.17 (m. 0.5H).
I 74 (ddd,.l 14.0,6 9. 3 I I lz, 21 I), 1.48 (dd,.l 15 2, 6.51lz,
311), 099 (td, .I 74. 1.2 Ilz, 311) (Note: IxNII &lot

obscrvcxI; two rotamcric forms present)

Example 256: tert-Butyl (3R,4R)-3-amino-4/fluoro-
pytrofldine-I-carboxylate u as used to prepare pro-
pyl 2-((3R,4R)-3-fluoro-4-((7-(5-methyl-1,2,4-oxa-
diazol-3-yl)isoquinolin-I-yl)am&no)pyrrolidine-I-

carbonyl)-4-Iltetllyltlllazolc-S-carboxylate

[0719] 10 mg (30%). colorless powder. HPLC/MS m/z
44ti.2, [M+H], Rt (T): 2 33 min. 'H NMR (Ci00 MHz,
DMSO-dsi 6 12.94 (s, 0.5H). 12.89 (c, 0.5H), 9.03 (s. 0.5H),
9.01 (s, 0.5H). 8.18-8.14 (m. IH). 8.02 (d. J=S.7 Hz. 0.5H),
7.99 (d, J=5.7 Hz, O.SH). 7.90-7.80 (m, 2H), 7.04-6.99 (m,
111), 6 41-6 36 (m. 111). 4 78-4 68 (m, 111). 1 35-4 28 (nt,
0 511). 4.19-4.09 (m, 0.511). 4 04-3 88 (m, 1.511). 3 81-3 74
(m, O.JH), 3.70-3.56 (m, IH), 2.71-2.70 (m. 3H). 2.27-2.08
(m, 2H), 1.28 (s, 4.5H), 1.26 (s. 4.5H). (Note; Rotameric
fonna present).

I:xample 255 Vr&tpyl 4-&nethyl-2-((2SBR)-2-
methvl-3-((7-(5-methyl-1.2.4-oxadiazol-3-yl)isoqut-
nolin-I-yl)amino)pyrrolidtne-I-carbonyl)thiazole-5-

carboxylate

),I
[0721] 14 mg (2S%), yellow solid HPLC/MS m&z. S25.
17, [M+H], Rt (Q). 3.15 min. 'H NMR (600 MHz, Chlo-
roform-d) o 8.69 (s, 0.5H). 8.64 (d. J=1.5 Hz. 0.5H). 8.24
(dd. 1=8.5, 1.5 Hz, IH). 8.13 (dd, J=5.8, I 2 Hz, IH), 7.78
(d, .I 8 5 I is, 111), 7 06 (d..i 5 8 I la, 111), 6 04-5 94 (m, 111),
5 47 (dddd, .I 76 I, 50.1, 3.6, 1.6 I lz, II I), 5 12 (dt..l 10 4,
5.6 Hz. 0.5H), 4.99-4.91 (m, O.SH), 4.76 (d, J=13.S k1z.
O.SH). 4.64 (dd, J=25.2, 14.9 Hz, 0.5H), 4.SS (dd, J=13.5.
5.6 Hz. 0.5H). 4.43 (ddd, J=40.2. 14 9, 3.5 Hz. 0.5H).
4.27-4.21 (m. 3H), 4.18-3.99 (m, IH), 2.73 (s, 1.5H), 2.67
(s, I 511), 2 5&J (s I 511), 2.58 (s, 1.511) I 79-1 69 (m. 211),
0 99 (dt, J 8 6. 7.4 I la.. 311). (Note I'wo mtameric forms
prese&it).

Example 257. Propy1 2-methyl-4-(3- [ [7-(S-mcthyl-
1,2 4-&txadiazol-3-yl)isoquinolin-I -yl]

anuno)propanamido)-I I I-tmidazole-I-carboxylate

[07201 tert-Butyl (2R,38)-3-amino-2-methylpyrrolidtne-
I-carboxylate was used to prcparc propyl 4-methyl-2-((28,
3R)-2-methyl-3-((7-(S-methyl-1.2,4-oxadtuzo1-3-yl)tsoqut-
nolin-I-yl)anuno)pyrroltdutc-I-carbonyl)duazolc-5-
carboxylate (11 mg, 20%, 0.0211 &nmol) I IVI/C/MS nt/z
521 20. [Nl+I I]+, Itt (Q) 2 86 min. 'l l NMR (6(IO Mllz.,
('hloroform-d) 6 8.58 (d, J=48.9 Hz. IH), 8.21 (dd, J=8 5,
1.5 Hz, IH), 8.08 (dd, 1=5.8, 2.3 Hz. IH). 7.75 (dd. J=8 5,
la Hz. IH), 7.00-6.97 (m. IH), 5.9S (d, J=S.8 Hz. 0.5H),
5.90 (d, J=6.1 Hz, 0.5H). 5 29 (q, J=64 Hz, O.SH). 4.73 (t,
J=5.8 Hz. 0.5H), 4.62-4 5 S (m. I H), 4.43 (ddd, J=12.2. 8 8,
31 Ilz., 0.511). 433 (ddd, .I 127, 98, 73 llz. 0511),
426-420 (m, 211) 3 99 (ddd .I 13.4. 10.1. 7.9 llz, 0511),

)
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[0722] Example 257 I: A solution of benzyl N-(3-chloro-

3-oxopropyl)carbumate (990.0 mg, 4.096 mmol) and

2-methyl-I I I-imidazol-4-amine (950 0 mg, 9 782 nunol) in

THE (13.0 mL) Y as sttrred for 2 h at rt. The resultin

mtxturc was conccntratcxt under vacuum. Thc res&due was

purified by sihca gel column chrontatography (eluent: petro-

leum ether/ethyl acetate I: I) to afibrd benzyl N-[2-[(2-

methyl-1 H-untdazol-4-yl)carbamoyl]efityl]carbamate (962

mg, 78/&0 as a colorless sohd. klPLC/MS m/z. 303 I

[M+I IJ+. Itt (A) 0 54 min

[0723] Example 257.2: To a solution of benzyl N-[2-[(2-

methyl-1 H-imidazol-4-yl)carbamoyl]. ethyl]. carbamate

(86ti.0 mg, 2.864 nuuotl) in MeOH (8.00 mL) was added

Pd/C (300 mg, 0.282 nunol) under nitrogen atmosphere, and

the mixture was hydrogenated at rt for 2 h under hydrogen

atmosphere I'he reaction mixture was filtered through a

celite pad and concentrated under reduced pressure to afford

3-amuto-N-(2-methyl-I kI-untdazoi-4-yl)propanamidc (452

mg, 945/&0 as a yellow sohd. kiPLC/MS nVz. 169.25 [M+H]',

Rt (A). 0.1 min.

[0724] Exmnplc 257xb To a sttrrcd solution oi'-amiuo-
N-(2-methyl-I I I-imidazol-4-yl)propenamide (0 ')5 g. 5 648

mmol) and 7-(5-methyl-1,2,4-oxadiazol-3-yl)isoquimslin-2-

ium-2-olate (1.43, (C293 nunol) in DMF (5.0 mL) were

added diethylamtnc (2.15 g. 16.67S mmol) and PyBrOP

(3.42 g, 73361 nunol) at rt, and the rcsultutg nuxturc was

sttrrcd for 2 h ut rt. Thc mixture was concentrated under

1 acuum. and thc rcsuluc was punlicd by Prep-TLC (clucnt

petroleum ether/ethyl ace&etc I:I) to allord 3-[[7-(5-

methyl-1,2,4-oxadiazo1-3-yl)tsoquutolin-l-yl]ummo]-N-(2-

methyl-1 H-tmtdazol-4-yl)propauamide (7S7 mg, 36/a) as a

yellow solid. HPLC/MS nt/z. 378.10 [M+H], Rt (A): 0 47

nun.

[0726] The following examples were prepared mtalo-
gously:

Exantple 258 Pmpan-2-yl 2-methyl-4-(3-([7-(5-
methyl-I,2,4-oxadiazul-3-yl)isoqutnolin-i-yi]

annno)propanamido)-I I I-tmidazole-I-carboxylate

),I
[0727] 18.5 mg (85/&0 colorless sohd. HPLC!MS nffz.
464 10 [M+I IJ+, ICt (('): 0 72 min; 'I I NMIt (400 Mllz,
DMSO-ds): 8 10.54 (1, IH). 8.88 (1, IH), 8 18-8 11 (m, I H).
7 &)8 (s, 111), 7 &)6 (d .I 5 2 I lz„ I I I). 7 85 (d, .I 8 5 I lz, 111),

7.47 (s, IH), 6.96 (d. J=5.8 Hz, IH). 5.13-5.01 (m, IH).
3 80-3.71 (m, 21 I), 2 73 (t..l 7.0 I lz, 211), 2 70 (s, 31 I), 2.48

(s, 3H). 1.35 (d, J=6.2 Hz, 6H).

Example 259: Ethyl 2-methyl-4-(3-([7-(5-methyl-l,
2,4-oxadmzol-3-yl)isoqutnohn-l-vl]

'unulo)propanamido)-I H-imidazole-I-carboxylate

[0725] Exmnplc 257 4. To a stirred solution oi'-[[7-(5-
methyl-1,2,4-oxadiazo1-3-yl)tsoquutolin-l-yl]ummo]-N-(2-
methyl-111-imichzol-4-yl)propananude (90.0 mg. 0 238
m mo I) in d& chio romethane (2.0 &n I,) were added I )MAP ('7 5

m, 0.078 nunol). triethylanune (114 mg. 1.127 nunol) and
carbonochloridtc actd, propyl ester (38.0 m . 0.310 mmol)
and the resulttng mtxturc was surrcd ut rt for I h Thc
tcsultutg uuxnlrc was concentrated under vacouul, saul thc
rcsuluc was puniied by Prep-kiPLC to give propyl 2-mcthyl-
4-(3-([7-(5-methyl-1,2&hoxadiazol-3-yl)isoquimslin-i -ylJ
amino)propanamido)-I I I-imidazole-I-carboxylate (13 8

m, 13/'6) as a colorless solid. HPLC/MS nt/z: 464.25
[M+H], Rt (B) 1.39 min: 'H NMR (300 MHz. DMSO-d,)
6 10.56 (s, IH). 8.89 (s, IH), 8.20-8.10 (m, IH). 7.98 (t,
J=5.8 Hz, 2H). 7.85 (d, J=8.5 Hz, IH). 7.SO (s, I H), 6.97 (d,
J=5.7 Hz. IH), 4 29 (I, J=6 5 Hz, 2H), 3.761 (q. J=6.6 Hz,
211) 2 79-2 71 (m, 211), 2 71 (s, 311) 2 49 (s 31 I) I 87-1 66
(m, 211). 0.97 (t, .I 7 4 Ilz, 311)

)I,I

[0728] 21.4 mg (95/&0 colorless sohd. HPLC!MS nffz.
45010 [M+IIJ+, Itt (I)) 133 m&n: 'll NMI( (400 Mllz,
DMSO-ds): 8 10.55 (1, I H). 8.89 (s, IH), 8.19-8.12 (m, IH).
7 &)7 (d, .I 5 8 I iv, 211). 7 85 (d..l 8 5 I Iz. II I), 7 48 (s, 111),

6.97 (d. J=5.8 Hz, IH), 4.37 (q, J=7.1 Hz. 2H), 3.80-3.71 (m.
211), 2.73 (t, .I 7 0 I lz.. 211). 2 70 (s. 311). 2 48 (s. 311). 1.34
(t..t 7.1 Ilz, 311)
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Example 260. Propyl 4-(3-1[7-(5-methyl-1,2,4-oxa-
diazol-3-yl)isoquinohn-I-yl]antino]propanamido)-I

H-imidazole-I -carboxylate

Example 262: Propyl 2-methyl-4-(3-[[7-(1-
methyl-I H-pyrazol-4-yl)isoquutohn-I-yl]

annno/propanamido)-I H-unidazolc-I-carboxylate

~xiii. Ji
It tt

),I
[0729] 37.7 mg (9%) colorless solid. HPLC/MS m/z
45015 [M+I I]+. I&t (('): 0 82 min: 'll NMIt (300 Mllz.,
DMSO-ds). 8 10.69 (s. IH), 8.87 (s, IH), 8.16 8.09 (m. 2H),
7 &)6 (d..l 5 711z, 211), 7 83 (d..l 8 51lz. 111),7 54 (d,.l I 6
Ilz. 111),6.95 (d,.l 5 8 llz, Ill),400(t,.f 66 llz,211),3 74
(t, J=6.1 Hz, 2H), 2 74 (t. J=6.9 Hz. 2H), 2.68 (s. 3H). 1.72
(sext. 1=7.1 Hz. ZH). 0.94 (t, J=74 Hz. 3H).

Example 261 Itthyl 2-methyl-4-(3-[[7-(I-methyl-I
H-pymzol-4-yl)isoquinolin-I-yl]

amino]propanamido)-I H-imidazole-I-carboxylme

~ — ~

[I)731[ I I mg (3%) off-white solid I IPI (:/MS ndz 462
15 [M+I I[+, Rt (E) 0 59 min: 'I I NMlt (400 Ml lz, l)MSO-
ds): 6 10.58 (s. IH), 8.39 (s, IH). 8.21 (s, IH), 8.00 (s, IH).
7.87-7.79 (m. 2H). 7.67 (d, J=8.5 Hz, I H), 7.50 (s, ZH). 6.86
(d, J=R8 Hz. IH), 4.29 (t, J=6.5 Hz, 2H), 3.89 (s, 3H).
3.81-3.73 (m, 2H), 2.73 (t. J=6.9 Hz, 2H), 2.48 (s. 3H).
1.80-1.67 (m. 2H), 0.96 (I, J=7.4 Hz, 3H).

Example 263 Propyl 2-methyl-4-(3-[[3-(5-methyl-
1.2.4-oxadiazol-3-yl)phenyl]formamidolpmpana-

mido)-I H-imidazole-I-carboxylate

tt II

lt II

[0730] 1.6 mg (5%) otl'-white solid. HPLC/MS nt/z: 448.
05 [M+H] . Rt (E): 0.55 mtn: 'H NMR (400 MHz. DMSO-
d,). 6 10.57 (s. I H), 8.38 (s, I H), 8.21 (s, IH). 8.00 (s. IH),
7.86-7.78 (m, 2H), 7 70-7 64 (m, IH). 7.52-7.44 (m. 2H),
6.86 (d, J=5 8 Hz. IH), 4.37 (q, 1=7.1 klz. 2H), 3.90 (s, 3H),
3 81-3 74 (m. 21 I), 2 73 (t,.l 7 0 I lz, 211), 2 48 (s. 311), I 34
(t..l 7.1 I lz, 311)

[I)732[ Example 263 I: 3-(5-Methyl-1,2.4-oxadiazol-3-yl)
bellzolc acid (147.0 mg. 0.720 mmol) and methyl 3-amino-
propanoate dihydrochloride (12/s7 mg. 0 720 mmol) were
dtssolvcd ut DMF (23 mL). HAT(/ (260.1 mg, 0.684 nuuosl)
and N-Ethylduso-propylaminc (489,7 pl, 2.880 mmol) werc
added and thc clear yellow solutton was sttrrcd for I h at ru
'I'he reaction was concentrated in vacuo, and the residue was
puufied by RP-tlash chromatography I'he fmctions were
combmed. diluted with saturated aqueous NaHCOs-solution
and extracted v, ith dichloromethane. The combined organic
layers werc dned over sodium sullhtc, liltcrcd, and conccn-
tratcd ut vacuo to give 206 mg (99%) of methyl 3-t[3-(5-
methyl-1,2,4-oxathazol-x-yl)phmtyl]
founamido)propanoate as a colorless solid I IPI,('/MS m/z
289 9 [M+II]+, Rt (Is): 0 83 min.
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[0733] Example 2(/3.2. Methyl 3-{[3-(5-methyl-1.2,4-

oxadiazol-3-yl)phenyl]formamido]-propanoatc (413.0 mg,

I 428 mmol) was dissolved in '1111'18 0 ml ) and v ater (9 0

mL). WIulc st&rung litluum hydroxide (8S.5 mg, 3.569

nunol) ives added and the reaction mixture was stirred at rt

overnigitt. 'I'he reaction mixture ives diluted with water,

acidified to pH 3-4 with 0.1 N HCI solution. and extracted

with ethyl acetate The conibined organic layers v ere

washed with brine. dncd over sodium sullate, Iiltcrcd. and

concentrated in vacuo. The re~idue was purified by RP-fiash

chromato raphy to afford 390 mg (99% ) of 3-{[3-(5-methyl-

1.2&4-oxadiazol-3-yl)phenyl]fomlamidotpropanoic acid as

a colorless solid I IPI.('/MS m/z: 275 9 [M+I IJ, Rt (I&) 0 77

Inill.

[0734] Example 2633 To a stirred solution of 3-/[3-(5-
methyl-1,2.4-oxadiszol-3-yl)phenyl] -formanlido) -pro-
panoic acid (249.0 mg, 0.904 mmol) in dichloromethanc
(4 0 mL) was add&xi thionylchloridc (161. 5 mg. 1.357 mmol)
ai ru and thc resulting mixture was stirred lor I h af rt. Thc
reaction mixture was evaporated to dryness to afiilrd 234 mg
(88%) 3-[[3-(5-methyl-1.2,4-oxadiazol-i-yl)phenylJfonna-
mido]propanoyl chloride as a colorless solid. which was
used in the next step v ithout further purification.
[0735] Exmuplc 263 4. To a stirred solution ol'-[[3-(5-
methyl-1,2&4-oxadiazo1-3-yl)phenyl]-liirmamido]-pro-
panoyl clt)oride (90.0 mg, 0 306 nunol);uld 2-methyl-I
I I-imidazol-4-amine (95 0 mg. 0 977 mmol) in 1'I II& (2 0
ml.) was added triethylamine (90 0 mg, 0 889 mmol) at rt,
and the resulting mixture v as stirred for 2 h at rt The
reaction mixture was concentrated under vacuum. and the
rcsnluc was puuiied by silica gcl column cluonuifography
(clucnt. dichloromcthanc/methanol 9.1) ui all'ord 80 mg
(74%) of 3-[[3-(5-methyl-I.2 4-oxadiazol-3-yl)phenyl]fbr-
mamidoJ-N-(2-methyl-I I I-iniidazol-4-yl)propanamide as a
black solid. I IPI.('/MS m/z: 355.05 [M+I IJ . Rt (4): 043
min.
[0736] Example 263.5: To a stirred solution of 3-[[3-(5-

methyl-1,2.4-oxadiazol-3-yl)phenyl] fonnamido]-N-(2-

methyl-1 H-imidazol-4-yl)propmlamide (50.0 mg. 0.141

nunol) and carbonochloridic acid, propyl ester (19.0 tng,

0.155 mmol) in dichloromethane (2.0 mL) were added

triethylamine (38 mg, 0 375 mmol) and DMAP (2 ntg, 0.016

nunol) at rt, and the resulting mixture was stirred for 2 h at

rt. The reaction mixture was concentrated under vacuum,

and the crude product was purified by Prep-HPLC to afiord

8.7 mg (14%) of propyl 2-methyl-4-(3-{[3-(5-methyl-1.2,4-

oxadiazol-3-yl)phenyl]formamido]propanamido)-I H-inu-

dazole-I-carboxylate as a colorless solid. HPLC/MS m/z

44125 [M+IIJ+. Rt ((i) 136 min 'll NMR (300 Milz.,

DMSO-ds) 6 1056 (s, 111). 885-877 (ni. 111), 8.47 (t,

.I 1.7 I lz, 111), 8 13 (d, .I 7 7 I lz, 111), 8 04 (d, .I 7 ') I lz.,

111), 7 66 (t, .I 7 8 I lz, 111), 7 49 (s, 111), 4 29 (t..i 6 5 I lz.,

211), 3 61-3 48 (m, 211). 2 69 (s. 311), 263 (t,.i 7 01lz. 211),

2 54-2 52 (s. 31 I), I 83-1 65 (rn, 211), 0 97 (t, .I 7 4 I Iz. 311)

[0737] The following examples were prepared mlalo-
gously:

Exaniple 264 Pmpan-2-yl 2-methyl-4-(3-{[3-(5-
methyl-l.2.4-oxadiazol-3-yl)phenyl] formamidolpro-

pan-amide)-I I I-imidazole-I-carboxylate

tt tt

[(1738J 4 6 mg (4%) pale-yellow solid I IPI.C/MS m/z
441 05 [M+H] . Rt (C): 0.77 min: 'H NMR (400 MHz.
DMSO-d&,): tl 10.53 (s, IH), 8.79 (t, J=5 4 Hz, IH), 8.46 (u
J=1.8 Hz, IH). 8.16-8.09 (m. IH), 8.07-7.99 (m, IH), 7.65
(t. J=7 8 Hz. IH), 7.46 (s. IH), 5.12-5.04 (m. IH), 3.57-3.51
(m, 21 I), 2.69 (s. 311), 2 62 (t, .I 7 0 I lz, 211). 2 49 (s, 311),
135 (d, J=6.3 Hz, 6H).

Exmuplc 265: Ethyl 2-methyl-4-(3-& [3-(S-methyl-l.
2,4-oxadiazo1-3-yl)phenyl J fonnamidolpropan-

nudo)-I H-inudazole-I-carboxylate

[0739] 16.3 mg (15%) colorless solid. HPLC/MS nt/z:
427 10 [M+I IJ, Rt (('): 0 72 min; 'I I NMR (400 Mlis,
DMSO-d,): &5 10.54 (s. IH), 8.80 (t, J=5.6 Hz, IH), 8.47 (t.
J=l.g Hz, IH), 8.16-8.09 (m. IH), 8.07-8.00 (m. IH). 7.66
(t. 1=7.8 Hz. IH), 7.48 (s, IH), 4.42-4.32 (m& 2H), 3.60-3.50
(m, 2H), 2.69 (s. 3H), 2.63 (t, J=7 0 Hz, 2H), 2.50-2.47 (m.
311), 1.34 (t, .I 7 I I lz. 311).
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Example 26(i. Propyl 4-(3-{[3-(5-methyl-1,2,4-oxa-
diazol-3-yl)phenyl] fornlaillldoi-pliipsnanudii)-I

H-unidazolc-I-Larboxvlatc

0

[0740] 130 m (15%) olllwhltc solnl. HPLC/MS m/z
427 20 [M+I IJ, Rt ((I) I 32 niin; 'I I NMR (300 Ml lz.,

DR)SO-ds) IS 10 70 (s. 111). 8 83 (t, .I 5.5 Ill. I II). 8 47 (t,
;1=1.7 Hz. IH), 8.19-8.08 (m, 2H). 8.04 (dt, J=7.9. 1.4 Hz,
IH), 7.65 (t, J=7.8 Hz, IH), 7.56 (d, J=l.6 Hz. IH). 432 (t,
J=6.5 Hz, 2H), 3.S7 (q, J=6.6 Hz, 2H), 2.67 (d, 1=8.5 Hz,
5H), 1.74 (sext, J=7.1 Hz, 2H). 0.96 (t, J=7.4 Hz, 3H)

Exmnple 267. Propyl 4-[(2S)-2-hydroxy-3-11[3-(I-
methyl- I H-pyre zo1-4-yl)phenyl] Iiirmamidolpro-
panamidoJ-2-methyl-I I I-imidarole-I-carboxylate

H - H

OH

[0741] Exmuplc 267.1 A mixture of 2-methyl-4-nitro-I
H-mndazolc (9SO 0 mg, 7.474 nunol) imd sodiiun hydride
(346.0 g, 8 650 mmoh 60%) ui DMI'30 0 inl ) was stirred
filr 30 min at rt [2-(chloroinethoxy)ethylJtrimethylsilane
(1.39 g, 8.313 mmol) alas added and the reaction mixture
was stirred for I h at rt The reaction ives quenched by the
addition of MCOH (5 mL) at 0 O'. The rcsulung mixture
was diluted with water, cxtractcd wilh ethyl acclatc. Thc
combulcd organic layers werc washed with brmc, dried over
anhydrous sodium sulfate. filtered, and concentnlted under
reduced pressure to give I 64 8 (85%) of 2-methyl-4-nltro-

I-{[2-(trimethylsilyl)-ethoxy]methyl)-I H-imldazole as an
orange-bruno solid. HPLC/MS nt/z: 2S8.15 [M+H] . Rt
(A). 0.78 min.

[0742] Example 2/i7.2: To a solution of 2-methyl-4-nitro-
I-{[2-(trimethylsilyl)ethoxy]methyl)-I H-imidazole (1.64
g, 6.372 mmol) in THF (20.0 mL) was added Pd/C (10%.
0.20 g, 0.188 numil) under muogcn atmosphere and thc
nuxture v'ls hydrogenated at rt filr 16 h. I'he reactions
nuxture was filtered and the solid was ivashed with Tlfii
The combined filtrates were evaporated. and the crude
product (770 mg) ives used in the next step without Ihrther
punfication. HPLC/MS nt/z: 228 20 [M+H], Rt (A): 0.64
lulu.

[07431 Example 2673; A solution of 3-{[(benzyloxy)car-
bonyl]amino)-2-hydroxypropanoic acid (4.00 g. 16.721
mmol) was tres/cd with tluonyl chloride (2 09 g. 17.712
mmol) in dichloromctlranc (40.0 mL) aud stirred at 40" C.
for 2 h. Thc reaction mixture was couccntcatcd under
reduced pressure and the residue was added to a stirred
solution of 2-methyl-I-{[2-(trimethylsilyl)ethoxyJ
methyl(-I H-imidazol-4-amine (450.0 mg. 1.979 mmolj and
tnethylamine (ti65.0 mg: 6.572 nunol) in THF (10.0 ml ) at
rt aud stirred for 2 h. Thc rciction was qucnchcd by thc
addition ol'ethanol (5.0 mL) at O'., and thc resulting
lulxulrc collcclltriucxl ulldcl Icduccd prcssiil'c. Thc lcsnliic
was purihed by silica gel column chromatography (eluent
methanol/dichloromethane 4:96) to afford 704 0 mg
(79%) of benzyl N-{2-hydroxy-2-[(2-methyl-I-{[2-(trim-
ethylsllyl)ethoxy]methylt-I H-imidazol-4-yl)carbamoyl]-
ethyl)carbamate as a bros n od HPLC/MS m/z: 449.25
[M+H] . Rl (A). 0.66 min.

[0744] Example 267.4: To a solution of benzyl N-{2-
hydroxy-2-[(2-methyl-I-{ [2-(trimethyl-xilyl)ethoxy]
methyl/-I H-inndazol-4-yl)carbamoyl]ethyl/carbamate
(704.0 mg, 1.569 nunol) in THF (8 0 mL) was added Pd'C
(80 mg) ui a prcssure tank. Thc nuxturc was hydrogcnatixl
at rt under 30 psi of hydrogen pressure for 2 h, filtered
through a celite pad and concentrated under reduced pres-
sure to give 4/i9.0 mg (93%) of3-amino-2-hydroxy-N-(2-
methyl-I-{[2-(trimethylsilyl)ethoxy]methyl)-I H-imidazol-
4-yl)propanamidc as a brown oil HPLC/MS m/z. 31S.20
[M+H] . Rt (A). 0.53 min.

[0745] Example 267.5: To a stirred solution of 3-amino-
2-hydroxy-N-(2-methyl-I -{ [2-(trimethylsilyl)ethoxy]
methyl/-I H-imidazol-4-yl)propanamlde (5.11 g, 16.250
mmol) and 3-(I-mcdlyl-I H-pyrazol-4-yl)benzoic acnl (3.29
g, 16.270 nuuol) m DMF (10.0 mL) werc txlded I -methyl-I
I I-imidazole (3 33 g, 40.412 mmol) and T('ill I (11 34 8„
40416 mmol), and the reaction mixture was stirred at rt

overnight. The mixture was concentrated under vacuum. and
the cuide product was purified, and the enantiomers sepa-
rated by chiral SFC (colunm: CHIRAL ART Ccllulosc-SB.
4.6s100 nuu, 3.0 pm, clumlt. CO.-: methanol (contaiiung
0.1% dmthylmuinej-90:10). Yield: 32S.O mg (4.0%) (2S)-2-
hydroxy-N-(2-methyl- I -{ [2-(trimethylsilyl)ethoxyJ
methyl) -I I I-i midazo1-4-yl )-3- { [3-( I -methyl- I I I-pyrazol-
4-yl)phenyl]founamido)propanamide as colorless solid.
HPLC/MS m/z: 499.30 [M+H] . Rt (A): 0 74 min. SFC: Rt:
1.62 min. 363.0 mg (4.5%) (2R)-2-hydroxy-N-(2-methyl-I-
1[2-(trimcthylsilyl)cthoxy]methyl)-I H-nnidazol-4-yl)-3-1
[3-(I-methyl-I H-pyrazol-4-yl)phenyl]fonnamidolpropana-
nude as ofi'-white solid I IPI.(YMS m/z 499 30 [M+I IJ, Rt
(A)'.74 min. Sli('t 2 25 min
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[0746] Example 267.6 (ZS)-2-hydroxy-N-(2-methyl-I -{

[2-(trimethylsilyl)ethoxyJmethyl)-I I I-iniidazol-4-yl)-3-{

[3-(I -methyl-I kl-pyrazol-4-yl)phenyl]

filrmamido)propanamide (325 0 mg„0 652 mnxll) was

trentcd with a soluuon of HCI in 1,4-dioxunc (4 M, 5.0 mL)

and stirred at 40" ('or 2 h. 'I'he resulting mixture was

concmitratcd under reduced prcssure, and thc rcsiduc was

purified via a strong cation exchange sorbent

(ISOLUTE(a SCX-2) to give 213.5 m (89%) of (2S)-2-

[0749] The following examples were prepared mialo-
gously:

Example 269 Pmpan-2-yl 4-[(28)-2-hydroxy-3-{[3-
(I-methyl-I H-pyrazol-4-yl)phenyl] formamidol-

propanamido]-2-methyl-I H-unnlazolc-I-carboxy-
late

hydroxy-N-(2-methyl-I I I-imidazol-4-yl)-3-{ [3-(1-

methyl-I H-pyrazol-4-yl)phenyl]fomiunnlolpropmuunidc

as a brov n oil. HPLC/MS m/z: 369.20 [M+H]'. Rt (A): 0.56

Inill.

tt = tt
OH

[0747] Example 2677: To a stirred solution of (2S)-2-

hydroxy-N-(2-methyl-I H-&mala zol-4-yl)-3-& [3-(1-

methyl-I H-pyrazol-4-yl)phenyl]fonnamido)propanamide

(51 0 mn. 0.13N mmol) and triethylamine (45 6 mg, 0 451

nunol) in dichloromethane (9.0 mL) was added propyl

carbonochloridate (14 2 mg, 0 116 mniol) dmpv ise at 00"

( '. The resulting mixture was slowly warmed to rt and stirred

filr I h. I'he reaction mixture was concentrated under

reduced pressure, and the crude product wns purified by

prep-IIPI/O to afford 8 7 mg (14%) of propyl 4-[(2S)-2-

hydroxy-3-{ [3-(I -methyl-I H-pyrazol-4-yl)phenyl1 fomla-

midolpropanamidoJ-2-methyl-I II-imidazole-I-carboxylate

as a colorless sohd. HPLC/MS m/z: 455.20 [M+H], Rt (C)

0 82 min 'I I NMIk (300 Mllz, IJMSO-ds): &5 ').97 (s, 111),

8.50 (d, J=5 7 Hz, IH), 8.16 (s. IH), 8.00 (s, IH). 7.87 (s,

111), 7 72-7 59 (m, 211). 7 51 (s. 111), 7/41 (t, .I 7 7 I lz. 111),

5.93 (d. J=5.9 Hz, IH), 4 28 (t, J=6.4 Hz, 3H). 3.86 (s, 3H),

3 61 (d, .I 14.1 I iz. 111). 3 50-3 37 (m. 111). 2 47 (s. 311),

1.80-1.65 (m, 2H). 0.94 (t, J=7.4 klz, 3kl).

[0748] Example 268: Propyl 4-[(ZR)-2-hydmxy-3-/[3-(1-
methyl-I H-pyra zo1-4-yl)phenyl] fo min no do lpro pansmido]-
2-methyl-I I I-imidaznle-I-carboxyhlte

t — V/
[0750] 9.5 mg (15%) colorless solid HPLC/MS nt/z:
455 20 [M+H] . Rt (C): 0.82 min, 'H NMR (300 Mklz.
l)MSO-d,): kt &J.&)5 (s. 111), 8.51 (t, .I 5 8 I lz. 111), 8.16 (s,
IH). 8.00 (t. 1=1.8 Hz, IH), 7.88 (d, J=O.N Hz, IH).
7.71-7.60 (m, 2H), 7.48 (s, IH), 7.41 (t. J=7.7 kiz. IH).
5 15-5.00 (m, 111), 4 34-4.23 (m. 111), 3 N6 (s. 411), 3 65-3
58 (m. IH). 345 (s. IH). 2.45 (s, 3H). 1.34 (d, 1=6.3 Hz.
6H).

Iixample 270 Propan-2-yl 4-[(211)-2-hydroxy-3-{
[3-(I-methyl-I H-pyrazol-4-yl)phmlyl] Ibnuamidol-
propanamido]-2-methyl-I H-unnlazolc-I-carboxy-

late

[0751] HPLC/MS m/z: 455.10 [M+H], Rt (C): 0.70 min.
'H NMR (300 MHz, DMSO-ds). b 9.95 (s, IH), 8.51 (0
J=5.8 Hz. IH). 8.16 (s, IH), 8.05-7.97 (m. IH), 7.89-7.84
(m, IH), 7.73-7.51 (m, 2H), 7.52-7.35 (m, ZH). 6.02-5.90
(m, 111). 5.16-43)8 (m. 111), 4.35-4.23 (m, 111). 3 N6 (s, 311),
3 6N-3.54 (m, 111), 3.50-3.34 (m. 111). 2 49 (s, 3! I), I 34 (d,
J=6.2 Hz, 6H).

Example 271; Ethyl 4-[(2S)-2-hydroxy-3-{[3-(1-
methyl-1 H-pyrazol-4-yl)phenyl]formamidolpro-
panamidoJ-2-methyl-I I I-imidazole-I-carboxylate

Thc R-cmultiomcr was prepared accorduigly.

HPLC/MS nt/z: 455.10 [M+H]'. Rt (C): 0.70 min. 'H NMR

(300 Ml lz., IJMSO-d ) ib 9.97 (s. 111) N.51 (I .I 5 7 I lz.

I I I), 8 16 (s, II I), 8.00 (d I I 9 I Iz. I I I) 7 92-7 N4 (m. 111),

7 73-7 5N (m, 21 I), 7 51 (s, 111), 7 41 (t, .I 7 7 lla, 111),

6 02-5 89 (m, ll I), 4.2N (t, .I 6 5 I lz, 311), 386 (s, 311),

3 66-3 54 (m, I I I). 3 50-3 35 (m. 111), 2 45 (s, 311), I 72

(sext..t 7 I I lz, 211), 0 94 (t, .I 7 4 I iz. 311).

H - H

OH

— V/
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[0752] HPLC/MS nt/z: 441.05 [M+H] . Rt (Cj: 0.(i5 min.
'H NMR (300 MHz, DMSO-ds). 8 9.96 (s, IH), 8 50 (t,
J=5.7 Hz, IH), 8.16 (s, lkl), 8.00 (t, J=1.7 Hz, IH), 7.88 (d,
.I 0 8 I lz. 111). 7 73-7 5 8 (m. 211). 7 50 (s. I I I j. 7 41 (t, .I 7 7
I lz. 111). 5 93 (d J 5 5 I Iz. I I I). 4 36 (q, .I 7.1 I lz. 211), 4 2N

(s, IH), 3.86 (s. 3H), 3.68-3.54 (m, IH). 3.50-335 (m. 2H),
2.51 (s, 3H). 132 (t, J=7.1 Hz, 3H).

Example 272: tert-Butyl 4-(3-{[7-(5-methyl-1.2,4-
oxadiazol-3-yl)isoquinolin-I-yl]

amuioipropananudo)-I H-pyrazolc-I-carboxylate

H H

diisopropylamine (372.8 pl, 2.170 nunol) were added and
the niixture was stirred at rt overnight I'he reaction mixture
v as diluted with ethyl acetate and extracted with water and
saturn&&xi aqueous NaHCO,-solution. Thc combuied aque-
ous phase vvas extracted vvith ethyl acetate, the combined
orguruc layers werc washed with brute, ducd over sodium
sulfate, filtered. and evaporated tn dryness. The pmduct
nuxturc was separated by RP-flash chromatography and thc
pmducts were freeze-dried Yield 4.4 mg (2%) of tert-butyl
4-(3-& [7-(5-methyl-1.2,4-oxadiazo1-3-yl)isoquinolui-l -yl]
amino) prnpanamidoj-I I I-pyrazole-I-carboxylate. colorless
sohd. HPLC/MS nt/z: 463.8 [M+H] . Rt (F): 0.74 min. 'H
NMlt (700 Ml lz.. 1)MSO-d&) 6 10.29-10.26 (m, 111), N.&)0-

8.86 (m. IH), 8.33 (s, IH), 8.17-8.13 (m, IH). 8 03-7.96 (m.
2H), 7 87-7.83 (m, IH). 7.76 (s. IH), 7.00-6&.95 (m, IH).
3.78 (q. J=6.5 Hz, 2H), 2.73 (t, J=7.0 Hz, 2H). 2.70 (s, 3H).
I.S7 (s, 9H). Also 46 mg (23%) of 3-&[7-(5-methyl-1,2,4-
oxadiazol-3-yl)isoquinnlin-I-ylJamino)-N-(I I I-pyrazol-4-
yl)propmianudc werc isolated as a wilorlcss solul. HPLC/
MS m/z: 363.9 [M+H], Rt (F): 0.65 min.

Example 273: Propvl 4-(3-1[7-(5-methyl-l.2.4-oxa-
diazol-3-yl)isoquuiolm-I -yl] amino)propanamido)- I

H-pyrazolc-I-carboxylate

[0753J 1lxample 272 I I-('hloro-7-(5-methyl-l,2,)-oxa-
diauil-3-yl)isoquinoline [I&xample 45J(243 0 mg, 0 9N9
nunol) and tert-butyl 3-aminopropanoate (Ntil.g mg, 5.935
nunol) were dissolved in NMP (17.0 mL) in a microwave
vessel. N-Ethylduso-propylanunc (420.S ld. 2.473 nmiol)
was added mid thc mixture was stirred at I SO" C. for 20 h.
Thc reaction mixture was cooled to ri, diluted with water,
and extracted with ethyl acetate. 'I he cnnibined organic
layers &vere washed with brine, dried over sodium sulfate,
filtered, and concentrated in vacuo. The residue was purified
by RP-flash chromatography, the product fractions were
combuicd, diluted with saturated aqueous NaHCOosolution
and cxuactcd with ethyl acetate. Thc combined orguiuc
lilv'cr's wclc wasllcd wltll bllllc, dried ovcl sodlulll s&llfatc,
filtered, and cnncentrated in vacuo to give 192 mg (55%) of
tert-butyl 3-[[7-(5-methyl-l.2,4-oxadiazo1-3-yl)isnquino-
lin-I-yl]amino)pmpanoate as an oran e solid. HPLC/MS
m/z; 354.9 [M+H1, Rt (F). 0.74 min.

[0754] Exmuplc 272.2. To a solution of tert-butyl 3-i[7-
(S-methyl-1.2,4-oxadmzo1-3-yl)isoquinolin-l -ylJ
amino)propanoate (192 0 nig, 0 542 mnxil) in dichlo-
rnmethane (3.0 ml,) tnfluoroacetic acid (7NN 5 pl. 10 235
nunol) was added and the yellov solution was stirred at rt
overnight. The reaction mixture was concentmted under
v acuum mid the residue (165 mg) was used in thc next step
without further pun(ication. kiPLC/MS nt/z. 289.9 [M+H]',
lit (I&) 0.65 min.

[07551 Example 272 3: 3-[[7-(5-methyl-1,2,4-oxadiazol-
3-yl)isoquinolin-I-yl]amino)propanoic acid (162.0 rng,
0.543 mmol) and tert-butyl 4-iunuio-I H-pyruzolc-I-car-
boxylate (99.5 mg, 0.543 nunol) werc dissolved in DMF
(2.0 mL). [Duucthyhunuio-([1,2,3]tuazolo[4.5-b]pyn&lin-a-
yloxy)-methyleneJ-dimethyl-ammonium: hexaflunro phos-
phate (268 I mg, 0.705 mmol) and subsequently N-lithyl-

)
[0756] 3-&[7-(S-methyl-1,2,4-oxadiazol-3-yl)isoquuiolui-
I-yl]amino)-N-(I H-pyrazol-4-yl)propauamidc (46.0 mg.
0.127 nuuol) wiw suspcndcd in dry dichloromcthanc (0.9
ml.j and treated with dry pyridine (I 15 m1„14 305 rnmol)
'I'o this almost clear solution prnpyl carbonnchlondate (I M
in dry THF. 126.6 pl. 0.127 nunol) and hirther dry THF (1.16
mL) vvere added. and the reaction was stirred at rt for 5 h.
Further propyl carbonochloridate (I M ui dry TkiF. 38.0 pl,
0 038 nunol) w as added;md thc reacuou was stirred at rt lor
3 h Thc reaction mixture was diluted with water and
extracted with ethyl acetate. 'I'he combined organic layers
were washed with brine. dried over sodium sulfate, filtered,
and concentrated in vacuo. The residue was purihed by
RP-flash chromatography. Yield. 16 mg (28%) of the title
compound as a colorless solid HPLC/MS ngz. 449.8
[M+H] . Rt (F). 0.72 min. 'H NMR (SOO Mklz, DMSO-d&).
6 10.30 (s, IH), 8.89-8.87 (m, IH), 8.39-8.38 (m, IH), 8.15
(dd .I N5 1.5 Ilz, 111), 802-7 97 (m, 111) 7 99 (d, .I 5 7

I Iz 111) 7 85 (d, .I 8 5 I lz I I I). 7 80 (d, .I 0 7 I lz, 111) 6 97
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(d. J=5.7 Hz, I H). 4 33 (t, J=6 6 Hz, 2H). 3.81-3.76 (m. 2H),
2.74 (t, J=6 9 Hz. 2H), 2.70 (s, 3H), 1.78-1.70 (nl, 2H), 0.95
(t..l 7.4 I lz, 311)
[0757J 'I he followmg examples were prepared in a similar
nlannel.

Example 274: tert-Butyl 4-(3-{[3-(5-methyl-1.2,4-
oxadlazol-3-yl)phenyl]fonnanndo]-propalmnudo)-I

H-pyrazolc-I-carboxylate

Example 275: Propvl 4-(3-[[3-(5-methyl-l.2.4-oxa-
diazol-3-yl )phenyl]fonnanudo]-propanamido)-I

H-pyrazolc-I-carboxylate

kl

1 +/

1 g/

[0759] 41 mg (45;6) colorless sohd. HPLC/MS m/z: 426.8
[M+H-Boc] . Rt (F). 0.86 min. 'H NMR (700 MHz, DMSO-
d&). 6 10.40 (s. IH), 8.86 (t, J=S.5 Hz, IH), 8.47-8.46 (m.
I I I), 8.3')-8.37 (m. 111). 8 13-8 11 (m, 111). 8 04-8 02 (m,
I I I 1, 7 82-7 81 (m, I I I), 7 65 (t, .I 7 7 I Iz. I I I), 4 33 (t I 6 6

Hz. 2H). 3.59-3.55 (m, 2H), 2.ti8 (s. 3H), 2.63 (t, J=7.0 Hz.
2H). 1.77-1.71 (m, 2H), 0.95 (t, J=7 4 Hz, 3H)

Example 276. Propyl 4-methyl-2-(3-[[61-(5-mcthyl-
1.2,-'I-oxadlazol-3-yl)pyndln-2-yl]

fonuamido/propanamldo)-1,3-thlazolc-S-carboxy-
late

[0758] 3-1[3-(5-methyl-l,2,4-oxadiazo1-3-yl )phenyl]

filrmamido]propanoic acid (500 lng, 0 182 mmol) and

tert-butyl 4-amino-I I I-pyrazole-I-carboxylate (33.3 mg,

0.182 nunol) is ere dissolved in DMF (0.(i mL). [Dimethyl-

anuno-([1,2,3]triazolo[4,5-b]pyndin-3-yloxy1-methylenc]-

dlmcthyl-anmlonlum, hexalluoro phosphutc (69.2 mg; 0.182

mmol) and N-Ilthyldlisopropylamine (124.8 pl. 0 727

nunol) were added and the reaction mixture was stirred at rt

overnight. The reaction mixture was evaporated. and the

rcsnluc purilicd by RP-Ilash chromatography to glvc 59 mg

(73%) ol'hc title compound as a colorless sohd. HPLC/MS

m,'z 340 9 [M+I I-l3ocJ+, ltt (Il): 0 88 min 'l l NMI3 (500

MHz, DMSO-d&): o 10.32 (s, IH). 8.83 (t. J=5.5 Hz, IH),

8.46 (t. 1=1 8 Hz, IH), 8.32 (d. J=0.7 Hz. IH), 8.14-8.11 (m,

IH), 8.04-8.02 (m, IH), 7 76 (d. J=0.7 Hz. IH). 7.65 (t,

.I 7 8 I lz. 111). 3 60-3 54 (m. 211). 2 68 (s. 311). 2 62 (t, .I 7 0

Ilz 211) I 57 (1 &)II)

)
1

[0760] Example 276.1: 6-Cyanopyridlne-2-carboxylic
acid (500.0 mg. 3.376 mmol), hydroxylanutmlnium chloride
(258.0 mg, 3.713 mmol), sodium carbonate (715.6 mg.
6.751 nuuol) and 8-hydroxyquinohnc (24 5 mg. 0.169
mmol) werc suspcndcst in etlmnol (20 0 mL) under argon
atnmsphere. 'I'he mixture was heated to 50" ('nd stirred filr
3 h I'he reactiml mixture was cooled to rl and evaporated to
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dryness. The residue (1.35 g light brown solid: HPLC/MS

nt/z. 182.1 [M+H] . Rt (M). 0.69 mtn), which was used ut

the next step without further purification, v as suspended in

glacial acetic acid (5.0 mL) and acetic anhydride (0.75 mL,

7.935 nunol), mtd thc mixture was rcfluxcd lor 3 h. while a

bnuvn suspension was founed. I'he reaction was cooled to

rt and evaporated to dryness. The solid residue was purified

by flash-chromutography to yield 531 mg (77%) oi'-(5-
methyl-1,2,4-oxadiazo1-3-yl)pyritlute-2-carboxylic acid as a

red-brown solid IIVI,('/MS m/z 2060 [M+II]+. Itt (M)

1.10 min.

Example 278; Propan-2-yl 4-methyl-2-(3-[[6-(5-
methyl-1.2,4-oxadtazo1-3-yl)pyndut-2-yl]form unt-

dolpropanmnido)-1.3-thiazolc-5-carboxylate

[0761] Exmuplc 276 2. Prcqtarcd as descubcd for Example
I using intermediate 27/xi. Yield: 67 mg (57%) as colorless
solul. HPLC/MS m/z. 459.1 [M+kl], Rt (H): 1.51 mut. 'H
NMlr (400 Ml lz, IJMSO-d ) i) 12.52 (s, III). S.fi9 (t,.I 6 I

Hz. IH), 8.25-8.19 (m, 3kl), 4.16 (t, J=6.5 Hz, 2H), 3 68 (q,
.I 6.6 I is., 211), 2.81 (t..i 6.8 I lz. 211). 2 71 (s, 311), 2.53 (s,
3H), 1.73-1.63 (m, 2H), 0 95 (t, J=7.4 Hz, 3H).

Example 277 tert-Butyl 4-methyl-2-(3-[[fii-(5-
methyl-1,2.4-oxadiazol-3-yl)pyridin-2-yl]

fomtamido)propanamido)-13-thiazoie-5-carboxy-
late

)
i

[0763] 62 mg (58%) colorless solul. HPLC/MS ngz. 459.1
[M+H] . Rt (H). 1.50 min. 'H NMR (400 MHz, DMSO-ds).
b 12 52-1247 (m. 111), 8 68 (t..i 6.21lz, 111), 8 25-8 18 (m,
311), 5.11-5 00 (m, II I), 3.68 (q, J 6 6 I lz, 211), 2.81 (t,
J=6.8 Hz. 2H), 2.71 (s, 313), 2.53 (s, 3H). 1.28 (d, J=6.2 Hz.
6H).

Example 27&1 tert-l3utyl 2-(3-[[2-fluoro-3-(5-
niethyl-i,2, 4-oxadiazol-3-yl)phenyl] formamidolpro-

panamido)-4-methyl-1,3-thiazole-5-carboxylate

)
i

[0762] 7 mg (33%) pale-brown solid. HPLC/MS m/z
473.1 [M+H], Rt (H) 1.57 min. 'H NMR (700 MHz,
DMSO-ds). 8 12.47 (s, I kl), 8.69 (t, J=6.1 Hz. IH), 8.24 (dd,
J=6.9. 2.3 Hz. IH), 8.21 (d, J=5.8 Hz, IH), 8.23-8.19 (m,
III), 3.67 (q,.i 6 61lz, 211), 2 80 (t, .I 6 8 Ilz. 211), 2.72 (s,
311) 2.50 (s 311) I 51 (s 911).

[0764] 25 mg (19;v) colorless sohd. HPLC/MS m/z: 489.8
[M+H] . Rt (H). 1.64 min. 'H NMR (700 MHz, DMSO-ds).
6 12 45 (s, IH), 8.66 (t. J=5.6 Hz, IH), 8.09-8.06 (m, IH).
7.77-7.74 (m, IH), 7.45 (t. J=7.7 Hz, IH), 3.58 (q, 1=6.5 klz.
211), 2.76 (t, .I 6 8 I is.. 211). 2 69 (s. 311). 2 51 (s. 311). 1.51

(s, 911)
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Example 280. Propyl 4-methyl-2-[3-[(7-methyl-I-
isoqumolyl)annuo]propanoyl-amuio]tluuzolc-5-car-

boxylate

[0765] Example 280.1 Tns(dibenzylideneacetone)dipal-
ladium(0) (16.50 m, 0.0180 mmol), 2-(dicyclohexylphos-
phino)-3,6-duncthoxy-2u4u6utn-l-propyl-l, iubiphcnyl
(20.15 mg. 0.0360 nmtol), (3-icri-butoxy-3-oxo-propyl)am-
monium chlondc (122.72 mg, 0.6756 mmol). sodnim icrt-
butoxide (129 85 mg, 1.3511 mniol) and I -chloni-7-methyl-
isnquinoline (8000 mg, 04504 minol) were added to a
micro&save vial. The vial was sealed under nitmgen atmo-
sphere and toluene (2.77 mL) was added. Nitrogen was
bubbled tluough ihc soluuon under vigorous stirnng fiir 20
itiiii aiid (lie solu&1011 was Iicaicii ai 150 C. I&it 20 11&111. Tlic
solution was raiolcd down to rt and volaulcs werc removed
under reduced pressure to afford 294 4 mg of crude product.
Purification by silica gel coluinn chromatography (eluent
0-20% EtOAc in DCM) and then further silica el column
cluomatography (eluent: 0-15% MeOH in DCM) to give
3-[(7-methyl-I-isoquutolyl)anuno]propamuc acid (40.3 mg,
39%, 0.1750 mmol) ihnt was used m ihc next step witlxiui
further pun(ication. HPLC/MS m/z: 231.i I, [M+H], Ri (P)
0 84 min
[0766J I ixample 280.2 3-[(7-methyl-I -isoquinolyl)
amino]propanoic acid and propyl 2-amino-4-methyl-thiaz-
ole-5-carboxylate were used in an analogous procedure to
Exmnple 45.7 to alford Propyl 4-methyl-2-[3-[(7-methyl-I-
isoquinolyl)amino]-propauoylanuno]tluazolc-5-curboxylaic
(30 m, 42'/o) as a colorless, amorphous solid. HPLC/MS
m'z 413 26 [M+I IJ, Rt ('I') I 27 min. 'll NMR (600 Mila,
l)MSO-ds) 6 12 58 (s, 111) 7 99 (s 111) 7 80 (d I 5 8 Ilz
IH), 7.60 (d, 1=8 2 Hz, IH), 7.46 (dd, J=8.4, 1.6 Hz. IH),
7.42 (t. J=5 5 Hz. IH), 6.86 (d, J=5.8 Hz. IH), 4.16 (t. J=6 5

Hz. 2H), 3.78 (q, J=6.4 Hz, 2H). 2.87 (i, J=6.8 Hz, 2H), 2.54
(s, 3H), 2 45 (s. 3H), 1.68 (q, J=7.0 Hz, 2H). 0.94 (t. J=7 4
Hz. 3H).

Example 281: Testing compoiuids of the present
uivenuon for uihibitory acuvities agamst

HSET HSET ADP-Clio Asxsy S 3 pM ATP

[0767J Reagents (+4" ('tomsge)
[0768J Vaclitaxel Prod No'I'Xl)01 2 inM in l)MSO

(from Universal Biologicals C'ambrid e).
[0769] Tubuhn Protein (Pre-formed Microtubules)

Bovuic Bruui Prod.No.MTOOI-XL Lot.025 10 mg/mL
(from Umvcrsal Biologicals Cambndge).

[07'70] Rcagcnts. ( —80'. Storage)
[0771J M I'001-XI. 'I'ubulin Protein (Vre-formed

Microtubules) 13ovine 13rain reconstituted in buf-

fer 15 mM PIPES pH7, I mM MgC12, 20 pM pacli-
taxcl (aliquois ai 10 mg/mL) from Universal Biolo i-
cal» Ciuubridgc.

[0772J I LSET full len th protein/ Current batch is I&I,

I ISE I'rep I (Sl:g-000096 002-01 01)
[0773] Buffer is 20 mM Hepes pH 7.5, 200 mM NaC'1.

2 mM TCEV, 5% glycerol (5 pL aliquots at 10.2 pM)
[07741 Rea ents: (-20'. Storage)

[0775] ADP-Glo Kimisc Assay kit (Promcga Prod.No.
&&'9102) 10.000 assay points

[0776J ADV-Glo reagent (50 ml ), Kinase l)etection
Reagent (100 ml,), and Ultrapure ATV (10 niM) ali-
quoted

[0777] Buffer Stocks (hltered and stored at rt for up to I

month)
[0778] HEPES acid, 4-(2-Hydroxycthyl)piperazine-I-

cthancsull'onic acid MW.238, 238.3 mg/mL=I M
[0779J 7149 mg&30 ml IM (pl I to 6.8 with 5 M

NaOI I)
[0780[ VIVI S, 1.4-piperaiunediethanesulfonic acid

MW: 302zk 30.24 m /mL=100 mM: 907.2 mg/30
mL=100 mM (pH to 7 v ith 5 M NaOH. wlute cloudy
suspension until thc pH changes)

[0781] EGTA, Eihylcnc glycol-bis(2-mnuiocthylcihcr)-
N,N,NCNutetraacetic acid MW 380.35, 38.035
ilig/till, 100 itlM

[0782J 1901 75 mg&50 ml 100 mM (pl I to-7 with 5 M
NaOH) takes a long time to get into solution and for
pH to stabilize

[0783] Tnton-X-100. MW. 625. 62.5 mg/mL=100 mM
(6.25% w/v) (viscous. pipcuc To(on X-100 with s
Ciilson using a trimmed pipette tip)

[07841 E('HO Protocol
[0785] Crcaic an ECHO inicrmcdiatc plate by ad&hng

24.5 pl, DMSO to cnlumns I 8: 2, and 40 pl DMSO to
cniumns 23 8& 24 of an li('I IO 384VV plate

[0786] Add 100 nL of compound/DMSO per v ell in
384-well Prox&-Plate Plus (wluie) Pcrkin Elmer Cai
66008289 using ECHO dose rcspousc protocol 100 nL
normal to proxi gpt 200 uM.

[0787] Assay buffer (Keep on ice): HEPES pH 6.8.
MgCI„EGTA, Tnton X-100, DTT. HPLC HzO Microtubulc
Working Solution (3.2).

[0788J I ml VM buAer: PIVI:S pl I 7 0, MgClz. IIVI.('zO.

Paclitaxel, mix well, store at rt
[0789] Then add 26.4 pL of 10 mg/ml microiubulcs io

724 uL of ihc abo&c PM buffbr to make 750 pL of
nncrotubule v orking, solution Qa 350 pg/ml. microtu-
bules (store at rt)

[0790] Stock HSET cnzymc solution (3 I ) kccp on ice
[0791J Add I 33 pi, 10.2 pM I ISET Vrepi (SI.Q-

000096 (X)2-OI 01) to 1358 pl assay buffer to niake a
10 nM stock for a 5 nM final assay concentration
(I/1020 dilution).

[0792J I ISE I'/Microtubule working solution (35)
[0793] Mix solutions 3.1 and 3.2 in the ratio of 2.5:I

(1214.3 pL 3.1+485.7 pL 3.2) keep at rt for 15 min
[0794J 3.2 is diluted 3 5-fold, 3.1 is diluted 1.)-fold

13I,ANK solution is 357 pl 2XA)3+143 pl. microtubule
v orking solution 3.2. (Same proportions as HSET/
Microtubule working solution (3.3))

[0795] ATP Working solution is I pL 10 mM UltraPurc
A'I V (Vrnmega kit)+999 pl ddl izO yves 10 pM A'I'V for a 3

nM final assay concentration. stored on ice
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Results;

Compouus
F.x:uuplo No

3

7

9

11

12

13

14
15

16

17

18

19

20
21
72

73

4
5

7

30
1

2

4
'!5

'!7

39
4J
41

COMBINED HSFT
ADP GLO IC' (PM)

2 776
3 9G7

4 (G7
ii DG

I G61

ii 614
I 68

1 214
OJ 7

0 016
18 7

I )06
tl AA9

tl 37(
tl AA9

ti 301
ii 869
ii 014
li tJ17

0 717
ii &40

G 47
0 146
AA
0 Al'1

0 Al'1

A 116
2 36
li tJ77
ii&86
0 lsll
0 011
0 &GI

0 1(u
tl A31

2 I'07
A 2GO

tl A&7

li tili8
li Dill
ti 184

[0796] Assay procedure in PROXIPI ATE 384 PLUS
WHITE [Pcrkiu Elmer) plates [Ren&ovc 2.4 mL ADP Glo
and 4.5 mL K&nese dc&ection reagent from lbccxer io warn&

up to rt)
[0797] Add 3 5 pL BLANK solution to assay plate

(colunut 12)
[0798J Add 3 5 pl. 1181(T!Micmtubule solution [33)

(colulnns 1-11 Gt 13-24)
[0799] Ccntnfugc at 1000 rpm li&r I mui
[08(H)J [pre-incubate enzyme and con&pound for 10

tub l)

[0801] Add 1.5 pL of 10 pM ATP lo stan reaction gives a
lilud [HSET] of 5 BM, [ATP] of 3 pM und [nncrotubulc] of
70 pg!ml . centrifuge at 1000 rpm for 1 lnin and incubated
at rt for 80 min
[0802] After the 80-minute incubation. stop reaction by
adding 5 pL ADP-Glo rcagcni Io all wells. Ccntufugc R&r I

mu& at 1000 rpm, lcavc lbr 40 nun al n.
In the dark/away from direct light. add 10 pL Kinase
Detection Rea ent (KDR) to all wells. Seal plate with a
Topseal [Perkin Elmer Cat 66050185) and centrifu e as
abo(e. leave lbr 40 min at rt covered ui loil.
[0803J (teed luminescence on New I invision using. Proto-
cok US luminescence 384.

C oulpouus
L'xomple No

42

47

49

I

'l

(6
'l I
is

9
6U

61

62
6
64

68
69
7) I

71
72
7

74
7(
76
77

8

9

sl
82

84

86
87

89
90
91

9
94
9(
9G

97

99
I DU

&DI

102

it)4
&D(

IOG

107
lt)8

&Du

110
111

11

11

114

-couth&Uecl

COMBI.(FD HsFT
ADP GLO IC&o (uMi

I 789
ll 044

81

ll Ol)

u 017
0 147
0 068
0 A(IJ

0 19(J

I 600
0 157

0 240
0 l!03

1 111

1 6(l

u 166
u 014
0 778
0 A(4
0 8&IJ

I 206
0 l!11

0 348
4 102
ll 04(l
ll 419
u 011
UD 0
0 011

10 943
431
3 894
0 272
0 l!78
8 308
0 56
1 4'J7
4 )7

Ill
u 021
I 476
I 675
0 tl(7
I 73(J

0 tl48
9 385
0 477

Jl
6

I I 41
ll 04
0 691

13 436
0 823
2 19(J

I 152
0 U72

0 l!07
0 tl36

0 276
0 40(J

u 676
ll O'Ji

I 91
0 13

0 041

1 621
I 778
0 l!08
0 068
UD 4
1 81

0 l!17
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-Cunimmicd -CCBIIDUC(3

Campoaad
Example Na

115

116
117
118
119
I 0
I I

I

I 3

124
125
126
127
128
129
I 'l
131

13

133
134
135
136
137
138
139
I atl
141

142
143
144
145
146
147
148
149
1.)l
151

152
lii
154
155
156
157
158
159
I 6) I

161
162
163
164
165
166
167
168
169
iatl
iai
ia
123

124
175

176
177
128

179
180
181

18

183
184
185

186
187

COMBINL'D HGET
ADP OLO IC, taMI

ii Oii5

0 144
OJ 4971

tl 411
0 OG7

t)1 7

t) A36
t) A77

t) AA9

li tJ14
591.)

ii G39
ii G

14 14
1 133

15 54
0 016
t) AIO
t) I'J'1

I 31
Ii 428
li .7
li 78
li Gii

)GO

5 04
0 4(l

0 -tip
tl (IGI

9 20'\

479
A 2GO

ii 91
li 1.»
2 795
tiG 7

0 013
0 019
0 -tl
0 0(16

I) Ail
t) A "1

A 37'\
I) Ail
ii 021
ii G

2 145
0 558
0 013
0 116
00
I) Ail
t) AIO
t) AA'1

t) 2GG

ii Oii4

ii 149
ii Oii6

ii GG

ii Oii8

t) 335
0 0(ll
0 0(l

li t)li2
t) A4'1

t) AA

0 014
litJ 7

17 3.
t) A34

00 0

0 030
litJ 2

i atapaaad
L'aampie Na

I 8tl
189
19()

191

19

19
194
195
19G

197
I 9tl
199
ODD

2 t I I

2t)
2t)

2 t 14

id
OG

07
"Dtl
"Da

-"1).l

211
21

21

214
21

IG

17

18

19

I

224
2"
226
227

29

31

2 '»
236
237
238

39

41
42

24

45

246
247

249
2'ill

I

2

2 54
\
6

7

258
259
2 6)!

COMB(.(LD HGFT
ADP GLO ICaa (UMi

0 270
A 616
A 726

84
I) 461
0 t)05
0 t)96
0 (U

0 167
0 135
0 181
0 t)10
0 295
I 1 41 I I

I U ill

71 ) I I

4 400
9 300
0 590
0 t)79
4 UOO

0 700
1 300

I 71)tl

4) ) I I

A 084
I 70(J

7 300
0 t)41
0 t)81J

0 122
0 133
0 t)10
0 219

7(l

I 664
A 012
A 088
0 t)86
0 t)5

0 t)A

0 t)05

0 t)44
0 t)30
2 t)99
6 783
- ai9
I 1 U ill

6 738
0 119
0 t)98
3 084
0 tl30
0 t)11

0 608
7 47"
I 744

13 61

4 143
14 46(l
'J4 6

5 62"

IG 42

3 411
6 11)tl

0 U27

0 t)20
0 t)47

A7

A 531

0 140
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Compo(md
Example No

261
262

26i
166
167
268
260
27(l
271
27-
273
7(

27'(

276
277
278
270
280

COMBINL'D HSE7
ADP OLO iC, tAM(

1 tilil I

1 0(ill

(1 - t((l

-s(l
3 4((0
tl 380
tls 0
A Pic

nit l

4 0(ill

li 16(l
li 08(l
G 4(ill

11 S(l(l

(1 037
(1 1 7

tl A71
A 8GA

tl 141

Example 283: Solution

[0805] A solution is prepared from I g of a mimpound of
the present uivcntiou. 9.38 g of NaH2PO4. 2 H20. 28.48 g
ofNaaHPO4. 12 H20 and 0.1 g of bcnzalkoniiun chloride in
940 mi, of bidistilled ivater. Ilie pl I is adjusted tn 6 8, and
the solution is made up to I I, and sterilised by irnsdiation

Exmnple 284: Ampoulcs

[0806J A solution of I kg of a compound nf the present
invention in 601 of bidistilled water is hltered under stemle
conditions, transferred into ampoules, lyophilised under
sterile conditions and sealed under sterile conditions. Each
ampoule contains 10 mg of a compound of the present
invention.
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I ('ompound of the formula I,

R'V
— R'

Rr

svherein

W deco(ca

R'enotes I ial, CN, A, ('OOR . ( ONB( )s. ('OA'r
Het',

R denotes I I. I lal. Ak

R'enotes

-conthtuctl
n

/

R . R" denote independently of one another H
unbranchcd or brmtchcd alkvl with 1-3 C-atoms.

R'enotes H or one or more substttuents selected from
the group of Hal, A, OH, OCH„NH,. NHCH,
N(CH.,)c and CHsCN,

Rs denotes benzoyl, 2-isoqumolinyl or 4-quinazolinyl,
v hich is unsubstituted or one-, two-, or threetisld
substituted with Hal, A. OH,

N(R )„('OOR', CN. NO, ancVor or I let .

A dcnotcs unbrmtchcd or branchtxl alkyl or cycloalkyl
wtth 1-10 C-atoms, wherein two adjacmtt CH and'or
CHs-groups may form a double bond mtd whercut onc
or nvo non-adjacent ('I I and/or ('111-groups may be
replaced by N-, 0- anchor 8-atoms and wherein 1-7
H-atoms may be replaced by F or CI,

A'enotes unbranched or branched alkyl with 1-4 ('-at-
oms, wherein 1-7 I I-atoms may be replaced by I or ('I,

Hct'enotes oxadtazolyl, winch ts unsubsututcd or sub-
stituted wtth unbranched or brmtchcd alkyl wtth 1-4
('-atoms,

Het denotes oxadiazmlyl, tetrazolyl, pyrazolyl or ox'1-

zolyl, wluch unsubstttutcd or substttuted wt(IT

unbranchcd or brmtchcd alkyl with 1-4 C-atoms,

R'enotes H or,%,

Ilal denotes I: Cl. Br or I

und phystologically accc7ttablc salts. dcrivattvcs, solvatcs.
prodntgs and stcreotsomers thcrcoi; includutg mtxtures
thereof in all ratios

2 Compound according to cLaim I, wherein

W denotes

0
II

n

R

0

0

und R', R . R', R . R . R . R . R, A, A', Het'ml Hct
lmvc Ihc meanings as above, mtd phystologically
acceptable salts, dcmatwcs, solve(ca, pmdrugs and
stereoisomers thereof. including mixtures thereof in all
I"lth1s
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3, ('ompound according to claim 1. wherein

W dcnolcs

X

R'nd

lt'. R . It'. It, It', R, lt, I&', A. A', I Iet'nd I let
have the meanings ay above and physiologically
acceptable salts. derivatives, soivates. prodrugs and
stereoisomers thereof, including mixtures thereof In all
Id(IOS.

4 ('ompound according to claim I, wherein

W dcnolcs

-con(tound

r G-v-"

und W, R', R, R . R', R, R . R'r A, A', klcl'ml Hc(
lmvc thc mcamngs ns ul above. Snd phystologically
acceptable salts, derivativey, solvates, pmdmgs and
stereoisomers thereof. including mixtures thereof in all
ratios.

g ('mnpound accordin to claim I, wherein
Ra dcnotcs

/
H

0

'X

and R'. R'. R'. R, R', R', R'. R'. A..d'. Het'ndHet'ave
the meanings as above. and physiologically

acceplablc salts, dcnvauvcs, solvutcsr prodnigs and
slcrcoisomcrs (hereof, includulg mix(urea Ihcreof ul all
Id(IOS.

5, ('ompound according to claim 1. wherein

R denotes II or A'id

W, R', R'r R, R, R'. R . R, A, A', Hct'nd Hclz
lutvc thc meanings as above and phystolo Icully
acceptable salts, derivatives, solvates. prodmgs and
stereotsomers thereof, including mixtures thereof m all
ratios.

6. Compound accorduig to claim 1, whcrem

R denotes H or methyl

and W, It', R . It, It', R . IC, lt', A. A', I let'nd I let
have the meanings ac m above, and physiologically
acceptable salts. derivatives, soivates. prodrugs and
stereoisomers thereof, including mixtures thereof In all
Id(IOS.

7 ('ompound according to claim I, wherein

R'enotes

Ra

I---V
H

0

and W, R'. R'. R, R', R', R'. R'. A, A', Het'ndHet'ave
the meanings as above and physiologically

acceptable salle, dcmatmcb, solvalcb, pmdrugs and
slcroolsomers Ihcrcoli including mix(urea thereof ul all
I"ItttyS

td ('mnpound accordin to claim I, wherein
Re denotes benzoyl or 2-isotpunolinyl and W, R', R, R',

R, R'. R'. R', A. A', Het'nd Het'ave the meanings
as above and physiolo ically acceptable salts, deriva-
tives. solvates. pmdrugs and stereolsomers thereof.
iuclu(hng mixtures lhcrcof in all rauos.

10. ComPound accordulg to claim 1r wherein
Hct dcnotcs oxndiazolyl or tctrazolyl and W, R'r R, R'.

R, R'. lt'. IRC It". A. A', and I let'ave the nieanings
ac above, and physiologically acceptable salts. derit a-
tives, solvates, prodru y and stereoisomers thereof,
including mixtures thereof in all mntlos.

11. Compound according to claim 1, wherein
Het denotes methyl-oxadiazolyl or methyl-tetrazolyi and

W. R', R, R', R, R', R . R, R, A, A', and kicl'ave
thc meanings Im above, and physiologically acccptablc
salts, derivatives. Solvateg prodrugs and stereo-isomers
thereof, inciudin mixnires thereof m all ratios

12. ('oinpound selected fmm the group consisting of

I Ethyl 4 methyl I I (
meth, lbertzmud )propananudo)rh azoic 5

carboy late
Etl»l-4-mctltyl-2-1:-(3-(pyrrolrdut-I-
) ubcnzunrdo)propannmdo)tluazolc-I-carboxylate
itt»l (3 (I!Hl py.ml I ylyb r:m I )p p; r I )4.

4 itt»14r «th)f 2 (I (3 (I t th 11.24: I:ml I

( Erh, I 4 methyl I I ( .6.7 6 tetmhydronaphthtlene
carboxattudo)pmpanarn dnjtluazole I carbox 'late

6 Ethyl 4 methyl I I ( (oxazol I
yl)benzmudo)pr pananudo)tl azoic I .uboxylate

7 Etl»l-4-mctltyl-2-1:-(3-
moqtholntobcrtznnrdo)prnpznatntdn)tluazolc-
.- arbox late
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-Cnntiimind -CC&11111UCC]

9

I &1

ll

I

13

14

I

16

17

16

19

21

2

73

2

76

7

26

79

3&1

I

3'4

36

37

Etli I-)61--'-i2-li dtoxy-3-13-
incth Ibcnzanudo)propanm&i to)-4-
incth Ithiazolc-5-carbo( h&tc

Etl» 1-2- ['t - [(3-

Erh, I 2 [3 [(2 fluoro 3 methoxy .ulonvl benzoyljmnmo]
p& pmoyltnuno] 4 meth,1 th azoic ( uboxylate
Erh, I 2 [3 [(2 chio&o ( methoa, cubon, I benzoybtuu no]
p& pmoyltnuno] 4 meth,1 th azoic ( uboxylate
Etl»l-2-['t-[(3- hlnrn- -&nctl&nxv arbon, I-benzoyl)anuno]-
prnpano)ln&uno]-4-&nctlt I-tluazolc- -carboyvlatc
Etl»l-2-['t-[(3-&nctltoxy arbon, I-4-nxtl&yl-bcazovl)an&mo]-
prnpano)ln&uno]-4-&nctlt I-tluazolc- -carboyvlatc

Erh, I 2 [3 [(3 c, mo ( methoxy .ulonvl benzoyljmnmo]
p& pmoyltnuno] 4 meth,1 th azoic ( uboxylate
Erh I 2 [3 [(3 bromo ( merhoxycarl nnvl benzo) ljmn no]
prnpano)ln&uno]-4-&nctlt I-tluazolc- -carboyvlatc
Etl»l-2-['t-[(3-ethyl-5-&neth xycarbonvl-bcnzoyhatnu&o]-
prnpano)ln&uno]-4-&nctlt I-tluazolc- -carboyvlatc
Etl»l-2-['t-[(3-hydrox)-(-n&cd&oxycarbonyl-bcnznylimnu&o]-

Etl»l-4-mctlt)l- -[3-[[D-I(-n&ethyl-l,2,4-oxadiazol-)-
yhbenzoyl] .utuno]propylam no]tluazole carboxylate
Erh I 2 [3 [[3 methoxycubon I ( [(E)

arboxvlatc
Etl»l-2-i'-i3-(I 4-oxad&azol-3-
yhbenzanudo)pmpat&am dol 4

IE 4-oxadiazol-'t- ))benz:unid )-

p& pmam do) 4 methylrhmznle ( cml nxvlate
Pmpyl H& (3 chloro 5 (( meth, I

prnpan:un&doj-4-&ncthylth&azoic- -cmboxylatc
Propyl-4-mctltyl- -i3-(3-&ncd&vl-
( (( methyl l.'2,4 ox id .izol

P»P&11 ieih 1111-(1 thyi
-i(-n&ctlty)-1.2,4-nxad&azo1-3-

yhbenzanudo)pmpat&am do) lkl pv&azoic ( cmboxvlote
Pmpyl (3 (3 cyano (

incth Ithiazolc-5-carbo( h&tc

Propyl-2-) 3-( "-(tcn-bun)»-imcthoxycarbonyhbcnznn&do)-
p& pmam do) 4 methylrhmznle ( cml nxvlate
Pup&l 2 (I (1 *y

4-incth ltluazolc-5-csrbnxvh&tc
V f3 [!( tert bu»:14 methyl
th azol yl)nn no] '! Oxo p&opyl] 1

Propyl-4-mctltyl- -i3-(3-15-n&ctl&yl-ldh4-nxad&azol- -yh-&-

itr&tlunrnmcthyl)bcaznnido)pmp:u&mnido)tluazolc-
ubox, late

Etl»l-4-mctlt)l- -iy-i3-(D-U&cth)1-1.2,4-oxad&azol--
yhbenzanudo)pmpat&am doltluazole ( arboa lite
Cynl l&ropyl 4 marl»i ( i3 (5 used& I I, 4 oxad azol I

Etl»l-2-i'-i3-( -ethyl-l,2 4-oxad aznl-
3-11))et&zatu&do)p& ops&&ann to)-
4 merh, ltluazole ( tubox, l&te

Ethyl& r Ihyl 2-(1 ( (& r Ihyl-

prnpan:un&dojtlu:&znl«-.&-ca&boxylatc

39

Ui

41

4

47

51

2

4

6

57

9

69

61

Etl»I-4-mctl&yl-2-13-i3-i2-mctltvl-
2H-tct&azol- -ylibenzuu&do)-
p& panam&d ltluaznlc-(-czrbnx late
Tert-butvl-4-mcthvl-2-[ -[[3-(&-

I op p&14 )etb))2 [1 ]i (2

prnpar&oylmuno]tl&mz le nb &.ylare

V [1 f( tert butyl 4 merh, I th azol
vllam nn] 3 oxo p& pvl]

meth, lretrazol ( vhbenzam de
Etl»l-2-(3-(3-
icthoxyca&b nyllbcnzainido)propanu&udoi-4-
mctl»ltlu&zola-5-carbnxylztc
Etl»)4-methyl-2-i3-13-mcthyl-

yllbenzmudo)pr pananudol 4 merhylrluazole 5 carboxviite
6th, I 4 methyl [1 [[7 I( methyl 1..4-oxad azol 3 vll I

soqu nolvl]am nn]pi panoylanurto]rluazole 5 carboxvl.ite
Meth I-4-methyl-2-[3-[[ -i(-n&ctlty)-1.2,4-nxad&azo1-3-yh-l-
isoqu&nolyl]an&m ]p&op:u&nylam&no]tluazolc-(-cmboxyiatc
V-I -tert-butyl-4-n&ethyl-th&azol-2- Ij-'t-[[6-1 -n&ctl&yl-ldb4-
oxad&az I-3-yl)qumaznlin-4-yl]unu&o]prnp:u&a&n&dc

u I iyl 4 m Ihyl I()5.15!
'i6-15-mcthv)-1,2,4-ox:&dn&zol-3-

yllqiunazolu& 4 l&am r&ojcy I butane I

carboxanudo)th azoic carbmylare
u I iyl 4 m Ihyl I()5.15!

V-nx tin lf:bi i6-((-m thyl-l, '-
oxad&az I-3-yl)qumaznlin-4-yllunu&o)cy Inbutanc-I-
carboxanudo)th azoic carbmylare
;4 (& I u I Iy)4 m thy) th,r I -,I) '(7 .m I-

3-](7-cyano-I-&soqu&nolyl)ainu&o]-
V [4 meth I [I !rnduo&omethyll
cvclnp&np l]thmz I 2 vl]prnparmrn de
& ]H (5 m thyl 1,2,4 o,ub.
3-).il-i-isoquinolyi]atnino]-".1-[4-
mctl» I- (-

[ I -i tn fiun& om ethyl lc) el op i op y I] thi azo I-

vl]propanam de
;4 (& I u I iyl 4 » Ihvl ih, r

isoqu&nolyllan&m ]p&op:u&a&mdc

Pmpvl 4-merhyl 2 ('1 U7!( meth I

1.2,4 oxad (zol 3 Ij soq&urtolm

V-I -c)anotluaznl-2-yii-3-11 -ib-n&ethyl-I 4-oxad&aznl-3-
'tlh5o IU&t&ol&t& I she&nato)p&'opa&tutudc
1 l(7 ( methvl 1.2,4 oxad &zol

3-((7-1 . -methyl- I, ',4-ox(du&zol-
1 vll snq&unnln I )ljammol 1, H
meth,i ( pent I IH pymznl vl)propanam de
;4 (& (1 ri b iyi) 4 meth„i)h, r 1-2-

)I)-3-((7-Ib-methyl-EH-t tr&zol-2-
'tlh5o IU&t&ol&t& I she&unto)p&'opa&tutudc
V 111( tte&t lu»l) 4 methvltl azol

(9)-h-(I-I((-(ten-butyl 1-4-&ncthyltlu:&zol-2-yl)anuno)-6-
(methylnaunn) I oy hexan 3,1& 3 (5 merh, I 2kl tet&azol

yllbenzmude

p& panam&d ltluaznlc-(-czrbnx late
Meth I-4-methyl-2-)3-i3-( -ineth I-

1.2,4 oxad (zol 3 Ijbenzarn dol

) llbcnzun&dolpropanumdoitiuazolc-5-carboxylate
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66

67

68

71
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7

76

77

79

8& 1

81

89
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92

)»(3-i( -butyl-4-n&ctltyltluazol-2-
v)xunu&oi-'t-oxoprop! I)-3-(5-n&ctl&yl-

IE 4-oxadiazol-'t- (!benz:unidc
Etl»l-4-met)&) I- -i)-&ncthv)-3-1&-1&-mcthy)-1.2,4-oxad&azol-

3 vllbenzanudo)propansm doltluazole I nri&ox late
Is butyl 4-merh)12 (3 (3 (I methyl
1, 4 oxai azol 3,1)benzom doi

p& pmam do)th azoic I orboxylate
4-incthoxybutyl-4-ntctltyl- -13-(3-1 -n&ctl»l-I ".4-oxad&azol-
3-vl)benzanudo)propanuni to)tl&iaznlc-5- arboxvh&tc
Propvl-4-met)ay(- -i(2-i(7-15-rncthyl-
IE 4-oxadiazol-'t- liisoquinolm-

bth)I I r Ihyl 1-(!2 ((7!

Pmpvl 1 meth, I 3 (( (17 (5 methyl
1, 4 oxai azol 3,1) soqu nein
1 v(1am no)ethyl)csrb.unoyll lkl pv&azole carboxylate
I-incth I-3-i'-i(7-I -n&ethyl-ldh4- xat&azol-
3-vl)&soquu&oluel-!()mnmolpr pananudo)-
)»pmpvl-IH-pyr &zol«-&-ca&boxunidc
Propvl-4-met)ay(- -i&ncthvl(2-(17-1&-mcthy)-1.2,4-oxad&azol-

(& It I bu&,I) 4 «Ih&lih: I . Yl) 3 t(7!& Ih I l.

H ( erh,l 1 meth, I lkl p,razol 1 yl) 1 ((7 (& methYl I. 4
made zol YH soq&unolu& I yl)am no!prop&nnn de
H ( (re&t but,l) soxazo(3 yli 1

((7 (5 merhyl 1.2 4 oxad azo(3
vl)&soqu&nolu&-I-!Iimnu&nlpr pan:unidc

-c) clopropyl&soxazol-3-vl)-
3-((7-15-tncth l-l, 4-oxad&azol-3-
vl)&soqu&nolu&-I-!Iimnu&nlpr pan:unidc

1- I)-i-(!7 » r ih&l-),2,4 n,u(i: «13

(& It I but,l)ih:r I 2 yl) 3!i& (I m lhyl 1, .4

H ( (re&t butyl) 4 erhylrh azol yli
3 ((7 (5 merh, I l. 4 oxad azol
3 Vll soq&unolu& I yl)mn noq»opinsnnde
H ( (re&t but,l) I methyl )H
pyrizol-3-yl)-1-(i7-( -nictl»1-1.2.4-
oxad&azol-3-yli&soquu&olu&-I-yl lan»no)prop:umnidc
)»[ -i3-tncthox) oxctsn-3-)(1-4-
m ttyl lh: r I 2 ylf 1 f)7 ( m thy)

merh, I I 13 pmpoxyoxetan I vl!tluazol l]p&opansnude
H 4 6 merh, I 2 [3 [[7 15 methyl I, 4 ox &d &zol 3 ya I

soquutolvl]am no]propane&)un nof
H pmpvl rh azole 5 csrboxiuu de
)»[ -icycloltcxcn-I-vl)tl&iaznl-2-yl]-
3-[[7-15-meth l-l, 4-oxad&azol-
3-vl)-I-&soquutolvl]anuno]prnpansn&«tc
)»[ -i I-&ncthox) cyclo)&ca) (ltluazol-
).vl]-3-[[7-(5-&neth 1-1,4-
made zol YH 1 soquu&olvl]atnu&o]pmpsnam de

Tcrtbutyl-4-&ncthvl-2-(&nctln:I(

((7 (5 merhyl 1.2 4 oxad azo(3
vll s q&unol n I yl)mn no)ethyl) .ultuuovl)th azoic

)dc th v)-4- ct by )-2- [3- [ f H( 5-n&et)» I- I,".4-ox ad&azo 1-3-

vl)bcnzo)l]unu&o]pinpannllsnunojtluaznlc-&- uboxylstc
Erh, I 2 [3 [[3 15 methyl )H,4 oxsd .&zol l)benzo& l]annno]

Ethyl& It&l -
I ([1 (5 Ih)11 24 «: I,

vl)bcnzo)l]unu&o]pinpannllsnunojtluaznlc-&- uboxylstc

93

94

96

97

98

99

I CU

)ul

IU

1(li

I u4

IU

1(16

I u7

1 btl

lnj

11»

ill

11

111

114

&UPH [ [5 - [(E b 2-cy el opcnt vlmny I]-
4-met)»l-tluazol-2-vl]an&moj-3-
oxo-proi»lj-)-i)-n&ethyl-la,4-oxad&azol-'t- Hbcnzmnidc
xh[&-[5-f(E)dbmethoxypiop-I-cnvl]-

m th&t 1,2.4 5& I: r 13 yl) ~ f
[4- Ihyl- (I

pl n&t n&tithe» I yl)m&
I

' piopvl)bmr,ra l
1 [[7 ( methvl ).2,4 oxad szol 3

yll ) soquu&olylfornn ] H [5

(l,l, .2.2 pentatlu roetl yhrh azol
vl]mclobutanecubmsnnde

xh( -bmmo-4-methyl-tluazol-2-yll-3-
[[7-1 -mcthvl-I "4-ox &dr&zol-i-

! ll-I-isoqu&nolyljaminojcv lobutanccm boxai&udc
(Is, s)-5-15-(tc&t-butya-4-n&ctltyltluazol-

yl) ((V (5 m Ih&l 1.2,4

Pt i'y)4m th I — (()mls)-3-ii7 (&-r Ihyl-),24
oxad azol 3 I) soqu nol n I yl)anunol &clobutsne
I carboxam doith azoic csrb xylare
(lads! b 15 (tert butyl) soxazo(3 yl) 3 (17 (I methyl 1.2 4
~ xad&az I-3-ylu» qnin Iu&-I- Hunutoic) clobutanc-
I- ati&oxstu&tlc

(Is, sl-3-U7-ix-methyl-)," 4-oxad&azol-
3-I I lisoquiri olin-I-vauumo)-
;4 (1 m ih& I 5 p Iv) I il py & r

(la. a) )5 (»a but&14 m«&by lihmph r

yl) ((V (5 m Ih&l 1.2,4
oxad azol 3 I) soqu nol n I yl)anunol &clobutsne
I carboxam de
(lads! 3 i(7 (5 merhyl I, 4 oxad azol
1 vll soq&unol n I ) l)ammol
5)-(4-&»ethyl-5-(trd)uoron&cthy))th&azol-2- H yclobutsnc-I-
c:&ti&ox&un&le

Tert-butv(-4-mcthv)-2-((la,)&1-3-
i3-(5-n&ctlg I-ldhq-oxadmzol-3-

*: bo I: t

Terr bu»(4 methvl 2!Hs.3si 3

(3 ( &nethy(1, .4 xadmz 12

*: bo I: t

Tert-buty(-4-mcthy)-2-((la,)&1-3-i3-(2-&net)& I-2H-tct&azol-5-

yllbenzmudoi cloLurute I uboxutudoltluazole
carbox, late
n) iyl l()a. a! ((7

chloroisoquiriol ~i-1-vlluumo)cy lobutu&c-
I- arboxam&doi-4-mcthyltluazolc-&-carboxyh&tc
Terr bu»(4 methvl 2!ils.3si 3 ((7

Tcn-bu»l-4-meth&l---fp K
meth, I 1.,4 oxad azol 3, Ii I

soqu nolvl]arn no]cy I Lurutecarbonvl]anuno]th sznle
*: bo I: t«

Tert-butyl-4-methyl-2-[incth I-[3-[[7-
(5-n&cth I-I 2.4- a&diaz 1-3-yll-
I soquu&olyl]arn no] CI Lurutecarbon, l]snuno]th oznle I

n) iyl 4 hl 2 )f j(7
(5-n&cth I-I 2.4- a&diaz 1-3-yll-I-
soqu nolvl]arn no]cy I Lurutecarbonvl]anuno]th sznl

carbox, late
'4 t 1 )i t&t 4 I I

&
[[ ([7

(5-n&cth I-I 2.4- a&diaz 1-3-yll-I-
isoqu&nolyl]an&m j"3 lobutanc mbonvl]anuno]tluazolc--
carboxanude

4 r th&l '(1 [17 (I m ihyl
I," 4-ox&d &zol-3-YH-I-
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tsoquutolvl]:unuse]cyclobutanccsrbnnyl]unuto]-
tluazolc-5- u boxylatc
[I IS)-2 2-trtjluoro-I-tncthyi-ethyl]-4-meth&l-2-
[P-[ -i&-mctltyl-I .4-oxadiaz 1-&-yli-i-

hth&IA jrl t) oto Ihyl) 2 [j
teihii 1,24- r Irm I vli I

soquutolvl]am no] y lobut use nrbon, l]amuto]th azoic
ubox, late

V j terr butyl 4 merh,l tluazol 2 yl) I [(7 ntethyl I

soquutolyl)am no] yclobutsne .trbotuun de
3-!&-Utctltyl-l.2,4-oxadtazoi-3-&ll-b-
!3-H4-methyl- -13-ntctltyl-I ",4-
oxadtizol-5-ylitluazol- - l)anunni-3- xopropvllbcnzmttdc
3-i(7-15-tncth l-l, 4-oxadtazol-3-

Pn „ I I r Ihyl I-ji j (5 r Ibyl-l,2,4 o rli: mi 3

Pmpvi 4-meth&I (N rnerhvl
j'1 ( methyl 1.2.4 oxad azol 3

vllbenzsnudo)pmpattsm doitluszole 5 srbox lite
0 vclopcn»1-4-tncthvl-2-(3-13-1i-meth&1-1.,4-oxadtazolP-
vl)bcazanudo)propntunido)tltiaznlc-5- atboxvl.rtc
Hex&I-4-methyl-2-P-i"-(5-ntctl» l-l,hq-oxadtazol-&-
vl)bcazanudo)propntunido)tltiaznlc-5- atboxvlatc

3 (4 methox, phenyl)piopyl 4 ntethvl ( (3 (5 methYl
I, 4 oxai azol 3,1)benzam doipropsnsnudo)th izole

ubox, late
4 j methox, ethoxy)bur,l 4 tneth, I 2 P ( (5 meth„i
1,2 4.oxarlt:tzol.t. '1)itcttz:tttttcl )pt paltaltttdoitlttazolc.

- arboxylatc
McthYI-2-ntctltyl- -[3-[[3-!i-methyl-l.24-oxadrazol--
vl)bcnzo&1]:unuse]piupann& lant tno]p& razolc-3-carboxylate

ubox, late
Pmpv I I meth, I 3 (3 ((7 15 methvl
I, 4 oxai azol 3,1) soqu ruin
I &liam no)propansnudo) IH pytszole 5 csR oxvlate
Tert-butyl-4-meth 1-2-13-13-( -tnctltyl-I .4-oi tdiazol-3-
vl)bcazanudo)propntunido)tltiaznlc-5- atboxvlatc
Etl»I-3-lttctlt)I-5 P [[3"15 tttctltyl-l,2,4-oxadiazol-3-

bib&IA r Ihyl 2-ji j (5 r Ibyl-l,2,4
: I:m I 1 vl)b r, r n loi-*9

Erh&l 3 (3 ((7 15 methyl IH,4 oxsd .izol 0 soqtunol n I

vllarmno)propansnudo) IH pyt.izole 5 cmboxvlate
6 hydrus, hex, I 4 methyl ii (3
(5 methyl 1.2A oxid.uol vl)5
itrttluoromcthyl)bcazunido)pmp:utunidoitluazolc-

- arboxylatc
-butyl-4-ntctltyl-V-i2-Hy-ii-mcthyi-

IP 4-oxadiazol-'1- l)isoquinolm-
I-vluunuto)ethyl)tluazolc-2-carbnxsnttdc
C&ui pentyl I methyl 3 (3 li7 (5 uteth I I, 4 oxid azol I

3-[P-!&-ntctltyl-l.2.4-oxadtazoi-3-yllpltcml]jorntmttdo]-V-
f4 methyl i (ruiluoromethvl) i. th azol vl]propenun de
Erh&l 2 ((2 (3 15 erh&l l. 4 oxad azol I l)benzun do)ethyll

Etl» I-4-met)i& I- -i i2-P-i G-ntcthyl-l,2,4-oxadiazol-3-
vl)bcazanudo)ethyl)csrbatnn&litluaz lc-5-carboxylate
Erh,l (Rl 4 methyl 2 (3 I ii methvl 1.2A oxad azol 3

Ith„i ib)4 «Ihii ')I Ii ihyl IPA- »mlur I.
vl)bcnzanudo)butututttdoitluazoic- -carboxylate
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Pmpyl-2-(2-i4-9- hloro-5-ix-mctltyl-I .4-oxadiazol-3-

&
llbcnzuntdo)-I-mcthylptpcndut-4-

illa ctnntdoi-4-mcthyltlumolc-i-
catbox late
itt»14r eth&12 ( « Ibyl- -I ( «Ihii 1,2A-

4 P ((5 I i ho i» b t li 4. I hilt) u r I 2
5 1) r n mt I (

3 oxopmp, Hp pendm I attn
4 P I( (ethoi ul.on&1)4 meth)It) .izol 2,1)anuno) I (3 15

meth, I 1.,4 oxad azol 3,1)benznn do) 3 oxoptopyl) I

methylp pend n I um
Etl»1-2-[[(SR)-4-anuno-3-[P-I&-methyl-l, 4-oxadtazol-3-
&llbcnzoyl]amrn ]bututoyl]unuse]-4-
mctl»l-tluazolc-5-embox&hite
Etl»l-4-mctltyl-2-[[t3SAR)-4-[P-(5-ntctltyl-I 2.4-oxatiaz 1-3-

Pmpvl (Si 2 16 anurto ! (5 meth&11..4-oxad szol 3

yllbenzmudo)heisnrmudol 4-meth&ltluazole 5 embox late
Pmpvl 4-merhyl 2 f[( 8) 6

imcth lunutol-&-[P-!5-ntcthy1-1.2,4-
oxadtaz I-3-ylibcnz il]anuno]hexane&l]unuse]tluazolc-
.- arbox late
Pmpyl-(PI-4-methyl-2-!3-i3-( -tnctlt 1-1 .4-oxadtazol-3-

*: bo I: t

ulut&14 iityl - []( 5) 6

( n th Imn ) 1 [] (5 m Ihyl I, .4
oxad izol 3 llbenzo l]un rtofhea..moyl]nn no]tluazole

carbox, late
C,cloperttyl 8) 4 meth, I ( !3 15 methyl l.'2,4 oxid.izoi
yllbenzmudo) 6 (metl ylsrn n )her.ansnudo)rh azoic
.- arbox late
IsoProP&l-!Si-4-methyl-2-13-i3-( -met)i&1-1.2,4-oxadtazol-3-

&
llbcnzuntdo)- j-imcthyhunuto)hcxuunudo)thiaznlc-

.- arbox late
(8) b (I (I (I u butyl)4 « Ihvltbi ml ')m» ) 6

Pmpyl (Si 'ib (dm tb,b» n I-I-ii
(5 meth, I 1,,4 oxad azol
yllbenzmudo)heisnrmudol 4-meth&ltluazole 5 embox late
Pmpvl (Si 4meth I !3 I ri merh I I 4 oxsd azol 'I

yllbenzmudo) 6 mmphol nohexmam do)th azoic
.- arbox late
Pmpyl-(5)-2-( -unmo-3-i3-I -methil-l.2,4-ox:u!tazol-3-
&llbcnzuntdo)propanumdoi-4-tncthvltluazolc-5-carboxylate
(8) b (2 m m» j(5 it u-b lvl)4 Ihvltbi mi I) ) 3

yllbenzmudo)pentansm doi 4 rnerhylrh azoic 5 csrboxvitte
Pmpvl (Si 2 16 anurto !!7 I met))1124 oxad izol 3

yll soqtunol n I &I)smmolhexaautudo) 4 methylth izoie 5

carbox, late
(xi-6-untno-bi-(5-(tert-butyl 1-4-

mctl»ltluizol-2-,1)-3-ij 45-mctltvl-
I P 4-ovid izol-3-vlltsoqnmolm-I-vluunuto)hcxutunt tc
C I pent&l-iS1-4-methyl-2-(3-!(7-i5-methyl-l,i 4-

oxadtaz 1..1'iiti qitttt Ittt.l. 'I)itttttto) 6

jtnetlt Inttutto)ltexattatn do)dr azoic 5

1.2 Itin mp»x; vl (S)4- Itvl 2 p j(7 (5 Ihil 1,24-
oxadtaz I-3-ylui qnin Iut-I- I)unutoi-6-(tnctlt lanunol-
heuutmudo)tiuaz le 5 uboxvlate
isoprop I (Si 4 meth I I&!r7 li methyl 1.2,4 oxai.izol 3

imcth lunuto ibcxsnanud )th»zoic-5-
catbox late
Terrbutyl (S) 4 methvl ! j(7 (5 merhyl I 2 4 oxad azol 3

catbox late
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ISi-4-mctltyl- -i&-(i7-(v-ntcth)1-1.24-
nxadtaznl-3-ylitsnquutolut-I-
vluunutn)-6-itncthvlatnutn ihcxartmntdnltiuazolc-5-cu bnxyli
3,&-drfluoro yclnpcn»l-4-ntcthyl-

((Si I ((7 (5 Ihyl 1,2,4-

(51 N (5 (rett bu» I) 4 methylth .izol
2 vll 3 l(7 (5 merh, I I 4
madmzol Vll soqtunolut I yl)am no)
6 (methylanunolhex.u am de
Prop&I-(S)-4-tnctlt&l- -13-07-1 -rncthcl-l,2.4-oxadtazol-3-
Vlirsoquurolut-I-&l)snutto)-6-
imcthvlunutoihcxan:unidn)tluazolc--
srboxvlatc

srbox, I.ite
Pmpvi (5) 2 I (d methylsnuno) 3
('I ( methyl 1.2.4 oxad sznl 3
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vlirsoquurolut-I-&l)snutto)pr pan:unido)-4-mcthyltluazolc-5-
srboxvlatc

I nb Iyl ili)2 (2 iv I y 3!Ii (I m lhyl I, 4-, dos I .

vll s qtunol n I yl)mn nofl»op inun doi 4 methvltluaz le 5

srbox, I.ite
(51 hvdtox, N(5 sobutyl 4
merh, Irluazol yl) 3 ((7 15 methvl
I,'-oxadiazol-'t- l)isoquinolm-I-yllanunoipiopsnmtrdc
Tcrtbutyl-iS)-2-i2-lndroxy-3-(l -I -ntcthyl-l.2rboxadtazol-3-
vlirsoquurolut-I-&l)snutto)pr pan:unido)-4-mcthyltluazolc-5-
srboxvlatc

ub Iyl.iS) 2 Lo by I « .3.((i ii-r Ihvl ill p

(Si 2 hi I « -3-((7 i&-r Hh&1-1,4-
madmzol Vll soqtunolut I

vllarmno) . I (I merh, I 5 15 prop, I

1,2.4-:«I, r I ', I) 1l I-p& rn

ISi-2-hydroxy-N-(I-tnctlt&l- -15-

pt pvl 1.2.4-oxad azol 3 vli ikl
pyiazol 3,1) 3 ((7 merh, I soqu nol n

Tcrtbutyl-i Ri-2-(2-by dms& -3-0 7-Cacti» henqumolm-I-
vluunutn)piopuunudo)-4-ntcdtvltluaznlc-5-cuboxylstc
Terrbutvl(S) (2 hydtox, I (17 methyl soqunolm I

vlirsoquurolut-I-&l)snutto)pr pan:unido)-4-mcthyltluazolc-5-
srbox, I.ite

(51 N (5 (rett bu» I) 4 methylth .izol'li 'v lm 5 3 ((7 (5 m lhvl
I,'-oxadiazol-'t- l)isoquinolm-I-yllanunoipiopsnmtrdc
ISi-2-hydroxy-3-(17-is-mcthyl-
I, 4 oxai azol 3,1) soqu nein I

IRI-2-hydrnx&-3-i(7-I -ntcthyl-
I, 4 oxai azol 3,1) soqu nein I

vllarmno) . I (I merh, I 5 pentvl IH pyrtznl

IR)-Nq -itcrt-but I)-4-~ tcthyltluazol-2-yl)-
2-hy(rox -'t-i(7-I -ntcthyl-l.2,4-oxadtazol-3-
Vll s qtunol n I yl)mn nofl»opinun de
(Ir! Ivl y ~ ( . 6 i&14

m«it)lit . r 1-2-51)-i-((7 j&-r Ihvl-
I,'-oxadiazol-'t- l)isoquinolm-I-yllanunoipiopsnmtrdc
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iRI-2-hydroxyf-Hii -I -methyl-l.2.4-
oxadtaz I..i'iit5 qitttt Ittt.l.
&I)annum)-N-(4-teeth&i-541-
itntlu» rncthyl) Vclnpt pylltiuaznl-2-

& lincoln ru I

nlat&12 [(35)4 yr [j (5 r Ihyl 1,2,4-»»di mi 3

&llph &i(tl r em I jb I,:u t I j
4- t lh I I I ttu ml -5-

Tertbutyl [(3R) 4 cvano 3 ([3 15 methyl I.R4 ox.id.izol
yllphenyl]fnrnunud ]butsnmudo] 4meth&I I 3 rh sznle I
carbox, late
Pmpan I [( 5) 4 vane [[3 (5 methyl I 24
oxadtaz I-3-yliphcnyl]forntuntdnrbututnntdo]-4-tnctlnl-
1,3-tluaz Ic-5- arb aviate
Pmpatt-2-yl-2-[(3RI-4-cyann-3-[[3-1 -mctlt&1-1.2.4-
oxadtaz I-3-yliphcnyl]forntuntdnrbututnntdo]-4-tnctlnl-

&llph &i(tl r em I jb I,:u t I j
4- t lh I I I ttu ml -5-

55ethyl 2 [NR) d,mo [H r& merh,l I .4 oxad azol I
yllphenyl]fnrnunud ]butsnmudo] 4meth&I I 3 rh sznle I
carbox, late
Pmpatt-2-yl- -[(3SI-4-cy:utn-I -tnctlt I-3-([3-I -tncthcl-l,7,4-
oxadtaz I-3-yliphcnyl]forntuntdnrbututnntdo]-
4-mctl»l-l.i-tluazoi - - arboxvlatc
Pmpart-2-yl- -[(3RI-4-cyann-N-mctltyl-'t-([3-iv-tncthyi-

m tt»l 111 py. ml 4 iliph yl[
fnnnam dn) butanmudo] 4 meth)1
I H tiuaznle 5 csrbnx, late
Tertbutyl [(3R) 4 cvano 3 ([3 H methyl IH
pyraznl 4, llphen&1] fonnarn do]butanutudo] 4
mctl»l-l,i-tluazolc- - arbnxvlatc
Pmpatt-2-vl- -[(3SI-4-cv urn-3-[[Nil-ntctltil-IH-p raznl-4-
&llphct»ljfonnumdorbututanttdoj-4-ntctltyl-I 3-thtazolc--
carbox late
Pmpm 2 vt" (! 11)4 yr» [[3 (I r Ihyl ill p: 14
&llph &i(tl r em I jb I,:u t I j

4- t lh I I I ttu ml -5-

3 (H (I meth I IH pvtaznl 4
yllphenyl]fnrnunud ]butsnmudo] 4meth&I I 3 rh sznle I
carbox, late
Pmpan I [( Ri 4 cymn N meth, I

3-[[3-(I-moth&i-IH-pvrazol-4-
&llphct»ljfonnumdorbututanttdoj-4-ntctltyl-I 3-thtazolc--
carbox late
Pmpm 2 512 (r;5! 4 y. 3 j(i vr ~ pt l)llm r iioj

[but; rr I [4- t lb&it.ittu. ri - -*.dr»vi I

Pmpan I [( Ri 4 cymn [17 i ann soqiunol n I

vllam nn]butsnun do] 4-meth&I I rh azoic 5 csrboxvl.tte
Pmpan I [( 5) 4 vane [[7 (I methyl IH p,razol 4
yll snqtunnl n I & l]ammo]i(urunrn do]
4-mctl»l-l.i-tluazoi - - arboxvlatc
Tcrtbut&l-2-[(3SI-4-cyan -3-[[6-H-
mctl»l-IH-pyrrzol-4-vllpyndnt-2-
&ljfomtam to]rbutan:unidn]-4-ntcthyl-
1,3-tluaz Ic-5- arb aviate
Terrbutyl [(3R) 4 cvano 3 ([6 H
m tt»l III py.ml4&l!py

In',3-tluaz

Ic-5- arb aviate
Pmpan I [( 5) 4 vane [[6 (I methyl IH p,razol 4
yllp&ndut yl]fnnnun do]bul'utrttn do] 4

Pmpatt-2-yl- -[(3RI-4-cyann-3-[[6-11-mctlt&l-IH-pytazol-4-
&llpvr dtn-2-yl]f mtanudn]butan:untdn]-4-ntcthyl-
I H tiuaznle 5 csrbnx, late
i tt»1 4 r «th&1 2 (3 [ji ( m I tv l I 2 4-, d, r

1,3-tluaz Ic-5- arb aviate
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(3RI-4-[[&-(&net)&ox Carbon)1)-4-
incth I-I 'I-tluazol-2-yl] arb unovl]i-
3-[P-(5-n&et)&&(-1.2.4-oxad&azo)-3-
vl)phcn l]t'ormanudo]butannic

b « Ii I[) &5 r Ih&i (24 min«13

I ub lyl-2-i(1&. s) V tb,l
((7 (5 rnerhvl I 2 4 oxad azol 3

vll s q&unol n I yl)nn no)et lobuttu&ecari&oxanudoj
4 merh, ltluazole 5 tubox, l&te

Erh, IA methyl (N merh, I 3 l3 ix methyl 1.2,4 oxad &zol &

vl)bcuzanudo)propn&nnido)tl&iaznlc-&- arboxvlatc
Propvl-4-met)ay(- -i(ils,3sl-3-U7-(5-n&ctl»)-1..4-oxad&azo)P-
vl)&soqu&nolu&-I-)l)nnu&nl ycl bury)i arb:unovlltluazolc--
arboxvlatc

(i,irl ~ (& it n-butyl)A «Ih&I&I: I 2 ) I)

Terrbutvl ((Is,3s) I tluoro 1 H7 (5 methyl 1..4
cxadmzol Vll soq&unolu& I yl)am no) clobutane
I uboxnn do) 4 methyltluazole 5 cuboxylate
Tcrtbutyl- -(ilr3r)-I-flue& - -i(7-( -&net)UI-IP 4-

oxad&azol-3-yli&soquu&olu&-I-ylian»no) y Iobutauc-
I- arboxnn&dol-4-ntctltyltluazolc- - arbor) late
Tcrtbuty)-4-&ncthv(-2-His,)s)-i-rncthy(-3-((7-Is-n&cthy)-1.2A-

I ub ivl-4- thvl '))i)li) ) [(i is

soquutol&l]am no]p&rrol d ne I carl onyl]nnu&o]th &zoic 5

arbox, I.ite
Terrbutvl 4 methyl 2 [[(3S) 3 [[7
(( methyl I.EA ox id mol vl) I

&soquutolvl]:unu&o]pyriol&d&nc-I-carbonyl]mnu&o]tluazolc--
arboxvlatc

Tcrtbutyl-4-&ncthvl-2-[&nctln I-[I" S)-
3-[[7-15-&neth l-l, 4-oxad&azol-

vll benzoyl]am no]azet d ne I .&rl onyl].un r&o]tluazole
ubox, late

Terrbutyl 4 methyl 2 [meth)I [3 [[3
(( methyl I.EA ox id mol
vl)bcnzo) 1]:unu&o]azctidinc-I-ca&bonyl]mnmo]thiazolc-

- arboxylatc
Tcrtbutyl-4-&ncthvl-2-[[3-[[7-l5-n&ctl&yl-

ub lyl-4- Ihvl -
) Ihyi [3

&«ih&I (,24- & I&m)
I soquu&olvl]am no)azet du&e I nrbor»l]ammo]tluazole
arbox, I.ite

V ( (re&t but I) 4 methylth azol 2 vl) 3 ((7 i»nethvl 12 4
cxadmzol vll soq&unolu& I yl)am noiazet du&e

I- ariose&turlc
ProPVI-2-P-(3-chlom-5-(5-n&ctl» I-l ahq-
oxad&azol-3-yl)bcuzun&do I-

V-ineth (prop u&un&do)-4-mcthyitluazolc-5-cuboxylatc
Propvl-4-met)ay(- -i(2S 4SI-I-n&ctl&yl-

4 ('I ( methyl 1,24 oxad azol

Propvl-4-met)ay(- -i(2R4RI-I-n&cthyl-
4 ('I ( methyl 1,24 oxad azol
3 vllbenzanudo)pyrrol du&e 2 nrboxnm dolth azoic

(25ASI-V-( -(tc&»but)))-4-&ncthvhluazo)- -vli-I-n&cthyl-
4-t(7-15-meth l-l, 4-oxad&azol-3-)I) soqumolu&-
I v(1am no)pvrrol d ne 2 carl oxanude
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'- arboxnn&doltluazolc-5-carboxylate
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Pmpyl-4-methyl-2-(I'S 45)-4-i(7-15-methyl-l,& 4-

Pt i'yl (xi4r «tb&12 P (3 ( n& it 1124: Ia«l )
) Ilb nmm I 9& mlxb 1 & rb vl)tt . ro) - -*. 6 r

pmpvl (R) 4 merh I 2 (3 p rs meth, I I .4 oxad azol 1

yllbenzmudo)py&rol d ne I mbonvl)rh azoic 5 carboxvi&te
pmpvl 4-merhyl 2 [(3bj 'I [p! meth,ltetiazol 5

yllbenzoyl]am no]pvnol d rte I ubon, l]th azoic
.- a&box late
pmpyl-(5)-4-methyl-2-p-Ii -( -&net)&&(-1.24-oxu(iazo)-3-

) Iiisoquiriolin-I-vlluumo)p rrohdu&c-I-c&rbon Htluazolc--
carbox late
Pmpyl (R) 4 m th I 2 (3 ii7 (5 «Ih&I (,2&b»: du& I

Pmpyl (xi I m«tb&l P (i7 is Ihyl (,2,4- «

yll soq&unol n I, ljammolpyrrol du&e I tu bonyli
I H pyrazole cari cay(ate
(Sl (5 (tert buty(14merhvlrh azol ')(3
i(7-!a-mcthy)-1,2,4-ox&dn&zol-3-71)&soquutolut-
I-) (lenin»)pyno(&dm-I-y(i&ncthu&onc
ivi-(5-c clop&opyl-I-methyl-ll(-pyr&zol-
3-)'H( -(&7-i&-mcthvl-ldhd-oxad&azo(P-

(S)-( -U7-(5-methyl-Idhd-ox&dmzo(P-yliisoquu&olin-I-
yllam no)pvrrol d r& I yll! I merh, I ( phenyl I H py»zol 3

yllrnethanor&e

(5) ( .op 1»l I m tbyl ill pv.r I I- l)i)-
i(7-!a-mcthy)-1,2,4-ox&dn&zol-3-71)&soquutolut-

I-) (lenin»)pyno(&dm-I-y(i&ncthu&onc
Sl (iH m dazol vl)!3 ((7!5 merhyl I 4 oxad azol 1

m th I.o: rol ) )ii [i Si 3 [[7
P-meth I-I 2.4- a&diaz (-3-5(1-1-

soqu nolvl]am no]pvn I d rt I vl]merhanone
(I Tert but,lp mz )4 yll [i3Si 3

)P (s m ibyl (,,4 .demi
) ll-I-isoqu&nolyl]aminojpyrrol&du&-I-yl]rncthmonc
(9 I-(5-rsopropvl-IH-pyi:izol-3-71)(i-
((7 ( meth&11.2,4 xad azol 3

(5) ( 6 n 6 iyii ll( py.ml &I)(

(i7-!a-mcthv)-1,2,4-ox&dn&zol-3-

yll soq&unol n I ) Ijammolpyrrol du& I yl)methanone
Pmpvl dmerhyl 2 (I bdtRI 2 merh I 'I l(7 (( meth I I .4

carbon l)th&azoic-5- arboxvlatc
Ter!butyl- -(i3RAR)-3-fluoro-4-i(7-is-methyl-l,& 4-
oxad azol 3 1) soqu nol n I ylianunolpynol d ne I

Pmpvl m th 14 ( [[7 I -r Ihil-
I," 4.ox:&d:&&01-3.vll&so&i»&&&oint.

I vl]am no) propanam dol I H un dazole I mirboxvlate
Pmpan I methvl 4 ( [[7!( meth, I

'&(jaunt& ]propmtatn&do)-IH-nrt&i»zoic-I c»tboxylatc
Etl» I-2-mctl&yl-4-P- [[7-(5-&ncthy I-

1.2,4 oxad azol 3 Ij soq&urtolm I

I-) (jaunt& &props&tutu&i ) IH-enid:&zoic-I-c:uboxylatc
Eth, I 2 methyl 4 I & [[7 (I methyl
IH pyrazol 4, li soq&unolm I

Pmpyl-2-methyl-4-(3-][7-il-mcthvl-
IH-p»azol-4-vli&soquinolnt-I-
yl]am no]propanam dol iH un dazole I arboxvlate
Pmpvl m th 14 ( [[ I -r Ihil-).,4 o . rb.

IH-&m&dazolc-I-ca&boxylatc
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264 Propan-2-yl- -n&ethyl-4-(3-&[3-( -n&cth)1-1.2,4-
nxaditznl-3-y&i phenyl] formanudn)prep

mam&do 

&-

IH-enid:&zoic-I-c:uboxylatc
265 Etl»l-s-mctlt&&-4-is-([U(5-n&ethyl-l, .4-oxadiazol-I-

&H nn dazole I arboxylate
67 pmp&i 4-[( 5) hydroxy t (I& 0 niethyl IH p iazo&4

&uphertyl]formanudo)propuiuudo] med&vl
&H nn dazole I arboxylate

26S Prop&&.4.[i R). -hydtoxy-3-&[3-ll-n&ctl&)l-IH-pyiaznl-4-
vuphcn l]t'ormanudo)pinpananudo]-2-rncthyl-
IH-enid:&zoic-I-c:uboxylatc

269 Propan-2-yl-4-[(2S)-2-1&)droxy- -([ -i&-rncthyl-IH-

270 Pnpm-I-&&4 iisx)-2-hyh y ([I (1 m utl &u

merh, I &H m dazole I cari&nxvl&te
7& Erhy&U [(I() hydrox& (P ll methyl &H p&mzo&4

&uphertyl]formanudo)propuanndo] med&vl
IH-enid:&zoic-I-c:uboxylatc
Tcrtbuty&-4-(3-([7-ls-ntctl&y&-12.4-
nxaditznl-3-yliianquu&olu&-I-
vlj:unu&nipmpmunidnl-IH-pyraznlc-I- arbnxvh&tc

&H pv&azoic I carboxylite
7( Pmp&i 4-(3 ([3 (5 methyl l. 4 oxad azol 3

&uphertyl]formanudo)propuanndo) IH p t&zcle
I ubox, late

276 Prop&I-4-mctltyl- -i3-([6-(5-&ncthyl-
I2 4-oxadizzol-'t- l)pyndu&-2-
vljfnnnunidn)ipropu&unido)-I &-tluazolc- -carboxylate
Tcrtbuyl-4-&neth I-2-l3-[[6-l(-methyl-

&3& tl azoic ( .uboxylate
79 Terrbutvl (3 (p fluoro 3 (5 methyl 1..4 oxad szol 3

&uphertyl]formanudo)prop u anndo) 4 med&vl &.3 th azoic (
arbox, i.ite

ISO Prop&l-4-mctltyl- -[3-[i7-n&ctl&yl-I-
iaoquutolyu:unu&n]piopu&nyi-
unu&o]tluazolc-5-carbnx) laic

and physiologicully acceplablc sails. dcnvat&vcs. so]vates,
prodnigs and stcrcomomcrs lhcrcol, u&cludu&g mixtures
thereof in all mqtins

13. Pharmaceutical preparation comprising at least one
compound according tn clean I and/nr physiologically
acceptable salts. derivatives. so]vates. prodrugs and s&ereo&-

somers thereof, including mixtures thereof in all ratios
14. Pham&aceutical prepamqtion according to cLaim 13

comprising further cxc&pim&ls am[&or adiuvanls.

15. Pharmaceutical preparation comprising at least one
compound accordin to claim I and/or physiologically
acceptable salts, derivatives. so[vates, prndn&gs and stereni-
somers therenf, including, mixtures thereof in all ratios, and
al less( onc further mcdicmnent acuvc compound.

16. Process lor the prepare(ion ol'a phannaccutical prepa-
ration, characterised in that a compound according to claim
I and/or one of its physiologically acceptable salts. deriva-
tives, an]vates, prodnigs and stereoisomers, including n&ix-

tures thereof in ali ratios. is brought into a suitable dosage
foun together with a en]id. liquid or semi-liquid excipient or
ad] uvant.

17. It method for the treatment and/or pmphylaxis of
phy'610]oglcai tun[in& piuhophv'610]oglcdl slates, conlprlsulg
admiuistcnng lo a sub]eel in aced therix&f an cllix(ivc
amount ol al least one compound accordu&g to claim I
and/nr one nf its physiolo ically acceptable salts, deri&a-
tives, an]vates, prodnigs and stereoisomers, including n&ix-

tures thereof in all ratios.
18. The method accordin to claim 17, n herein the

phy'610]oglcai aud!Ur palhophvslologlcal stBtcs Is sclcclixl
froul Ihc'. grot&p cons&sling ofby'pc&probfc&Buvc dlscBscs dnd
d&sordcrs m&d ctu&cer.

ltd. (canceied)
2(). 'Ihe metlu&d according, to claim lg. wherein the cancer

is selected from the group consisting of acute and chronic
lymphocytic leukemia, acute granulocyqic leukemia, adrenal
cortex cancer, bladder cancer, brau& cm&ccr, breast cancer.
cervical hvpcrplashi, ci:Iv&cal cBnccr, chono cancer, chtoulc
grantllocy'llc lcULculU&, colon ixulccm ca&iona:u1al canccm
esophageal cancer. essential thrnmbncytos&s, genitourinary
carcmmna. glinmm glinblastnma. ]miry cell leukemia. head
and neck carcinoma. Iqodgokin*s disease, ]xapos]'5 sarcoma.
lung carcinoma, lymphoma, malignant carcinoid carcinoma.
nu&hgntuu hvpcrc&1[ccnua, nlahgnani uli:[anon&a, uldh nanl
puncrcalic insulinoma, medullary lhyro&d carcinoma. mcld-
nould. &null&P]e u&VC]on&a, nlv'COS&S flu&go&&ICSr u&VC]0&d dnd
lymphocytic leukemia, neurnblastnma. nnn-I Iodgku&'s lyn&-

phnma, nnn-smail cell lun cancer, osteogenic sarcoma,
ovarim carcinoma. pancreatic care&noma, polycythemia
vera. primary brain carcinoma, primary macroglobulinemia.
prostat&c cancer, renal cell c;mcer. rhabdomyosarcomar skin
ctulccm su&all-cell IUng canccm soli-ussuc sarcouln, sqila-
mous cell cancer, s(omach cancer, teal&euler cancer, thyroid
cancer and )V[lms'umor

21. get (kit) cnnsistin of separate packs of
a) an effect]ve amount of a compound according to claim

I and/or physiologically acceptable salts. derivatives.
so]vates, prodrugs and stcrco&somcrs Ihcrcol] u&cluihng
nnxturcs Ihcrcoi in all ratios, and

b) Bn cilccllve BUIUUUI of il fin(he&'lcihcBU&cu( Bcuvc
cmnpound

t t t
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