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(5 /) ABSTRACT

The present invention relates to pymzole oxadiazoles denva-
tives of Formula (I), and their use for treating multiple scle-
msis und other diseases. ivherei u R'. R'nd R're as defined
in the descnptiou.
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PYRAZOLE OXADIAZOLE DERIVATIVES AS
S1 PI AGONLSTS

[0001] Thi'. pi'lselit iliveiulnil Illaies tn pyralnle nxailiav-
oles derivatives, their use as medicament and their use for
treating multiple sclerosis and otlmr diseases.
[0002] In particular. ihc invention relnies to compmmdsof'ornnila

(I):

ivhereu1
R'enotes Ark Hetk Cyc, A, (C.',-C',)alkyl, (Cz-C',)alkyl,

(C:H,)„Ar', (C'Hi)„Hct'„(C:Hs)„Het'

isAr, Het'.

[0003] Ri dcnotcs Ark Ar'. Het', Hct', ryc or A.

or if R's Het', Cyc. A, (CHa)„Ar', (CHa)„Het', (CHc)
„I let', (Ca-C',)alkyl,
orifR'enotesAr'r Ra isAr', Het'r Heti whereinAr'nd
Ar arc mono, dw nr trisubstinited by the subsiituents hcrcby
mentioned, Rs also denotes CH„.
or if R'enotes Het', Cyc, A. (C,-C„)alkyl. (Ci-C„)alkyl,

((.'H,)„Ar', ((.:H.)„Hetk (I'H,)„Hetk Rs also denotes
S (C',-C',-alkyl),
A is a branched or linear ally l Imving 2 to 12 Customs,
ivhereui nne or more. preferably I to 7H-stoms may be
replaced by lial. OR . CN, CO,IC, CFi, cycloalkyl havinve 3

to 7 ring carb1m atoms, Ar', Ar"-, or N(R')a mxl wherein one or
more, preferably I to 7 non-ad)scent Cii,-groups may be
replaced by O. NR'. CO, NR COi, CO,

NR'C.ONR', / CH C'H . M C', nr denotes
cycloalkyl or cycloalkylalkyleti having 3-7 nngC atoms, or
dcnntes Het'r Hcts':

Z is a branched or hnear alkyl having 2 to 12 C-atoms,
wherein one or more, prefembly I to 7H-atoms are replaced
by Hal. OR . CN. COsR". CI's cycloalkyl lmving 3 to 7 ring
carbon atoms, Ar', Ar'. N(R )a mid'or wherein one or more,
preferably I to 7 C*Ha-gmups me replaced by 0, NR'. S,

CO . NR COi, NR CONR . CI I CI I1, or dcniites cycloalkyl or cycloalkylally lan hav-
ino 3-7 ring C'toms,

Hal is E CL Br or I

[0004] Ar'enotes a monocvclic orbicyclic, unsaturated or
aromatic carbocyclic nng having 6 to 14 carbon atoms wluch
may be unsubstituted, monosubstituted, disubstituted or
trisubstituted by substitutents selected from A. Hal, ~R,

SOcR', CN. NO„N(Rs)i. CO(NR )„OR,
(NR )COR . ~OaR . / COR . SO,N(R )c.

SOsalkyl, NR'SOaalkyl. NR SOsalkyl, or C,-C:, alkyl.
Ar'enotes a monocyclic or bicyclic. unsaturated or aromatic
carbocyclic rin havuig 6 to 14 carbon atoms wluch may be
unsubstituted, monosubstinned, disubstituted or trisubsti-

nited by substitutents selected from Z, F. 1)r, I, OR,
(Clii)OR, (Cila)N(R )s. Pertluom-alkoxy. SOsR,

~N, NOs, N(R"),, C'O(NR"')a. (NR")COR,
CO,R', I:OR, SO,N(R ) . SO,(C',-(',)all.yl,

NR SOi(C', -(',)alkyl, (CH,)„Hetk OHetk (I'Hi)
„Het . OHet .orifRsisHet',Het,Ar',Ar'orCyc,orifR's

Hct', C'yc. A, (C,-C',)alkyl, (C,-r,)alkyl, (C'Hi)„Ar',
(C'Hi)„Hetk (C'H )„Hark Ara also dclioies ii iiioli(lcs'cllc ol

bicyclic. unsaturated or aromatic carbocyclic ring having 6 to
14 carbon atoms wluch may be unsubstituted, monosubsti-
tuted. disubstiiuteil or trisubstituied by C'F,.

I let'enotes a monocyclic saturated, iuisaturated or aromatic
hctcrocyclic ring or a bicyclic. saturatcxf. or unsaturated iwt-

erocyclic ring having I tn 4 N, and/or 0 atoms which may bc
unsubstituted, monosubstituted, disubstmited or tnsubsti-
tuted by substitutents selected I'rom A, Hal, ~R'. (CHa)
OR . Perflunro-alkyl, Pcrllunro-alknxy. SOi(R'),, CN,
NOa. N(R )a, C.'O(NR')a. (NR )I'OR . I'OaR,

COR . SOiN(R )„SOcalkyl, NR SOialkyl,
NR SOsalky I, oi C,-C, alkyl,

I let'enotes a monocyclic or bicyclic. satumted. unsaturated
or aromauc hetemcyclic ruig lmving I tn 4 N, 0 and/or S

atoms which may be unsubstituted, monosubstitutelk disub-
stitutixf or trisubstituted by substitutmits selected from A, I')

Br, I. OIC, (Clla)OR, Perfiuom-alkyl. Perfluoro-

alkoxy. SO,tR'),, C:N. NO,, N(R")s. C'O(NR )s,
(NR )COR . ~OaR . C.OR, SO,N(R )„

SOaalkyl, NR SOaalkyl, NR SOaallyl, or C,-C, ally k

1 'yc denotes a saturated or unsaturated carbocyclic ring con-
taining 3 to 7 carbon atoms wldch may bc substinncd by Hal,
A, (C,-C„)allyl, [C(l& )i]„Ar. [C(R')i] rcycfoalkyf,
OR". C'F,, OC'Fo N(R )s. NR'CT)N(R )s, NO,. C.'N, [C'R

)a]„MOOR, [r(R')a]x~rON(R')„s NR'COA,
NR SOaA. COR'. ('OsR . SOaN(R )1, SOA, and/or SOaA,

R is H, A, C.'vc or (I',-C,)alkyl, preferably H or (C',-C',)alkyl,

nisi,2.3or4
and pharmaceuncally acceptable denvatives, solvates„ tau-

tomcrs, salts and stereo-isomers thereof. including mixtures
tlmreof in all mtios as a medicament, cspccially tiir treating
multiple sclerosis and other diseases.

[0005] The compounds offomnila (I) and related fornnilae
are prcfi:rably bimfing on rcccptnrs for sphingosinc 1-phns-

plmte (S I P). SIP is a bioactive splungolipid metabolite that is
secreted by hematopoietic cells and stored and released frnm
activated platelets. It acts as an agonist on a fumly of C)

protein-cnup led receptora (C)PCR). Five sp bingo sine I -phos-
Pli iie 1'lccPtoi s liave bei Ii sdentifiexf (S I

Pi .

5 I Pi, S I P S 1 Ps,
and SIP,. also known as eiufothelial ditferenuation enes,
whicli are Fdg1. EdgS, Edg3. Fdg6 and L'dgg respectively),
that have w idesprend cellular and tissue distribution and are
well conserved in human and rodent species.

[0006] SIP is involved in a number of'cellular functions
such as survival. proliferation and inmnuiological responses.
The compnunds of the present iia mition arc pri:fcrably actmg
as SIP,/L'dgl receptor agonists and thus have inmiunosup-
pressive activities by modulating leukocyte traf)inking,
sequestenng lymphocytes in secondary lymphoid tissues,
and interfenng with cell-cell interactions required for an efh-
cicnt inunune rcsponsc Tlm invention is also directed to
pharmaceutical compositions containing such compounds
and methods of treatment or prevention.
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[0007] 1&TY720 or fingolimod, a non selective SIP, ago-
nist, cxc&ts imnumosupprcssive activity and shows therapmi-

tic cffi:cts in thc trcntmcnt of relapsing-remitting multiple
sclerosis Nunwrous publications have been already pub-

lished using this compound: Oyster JO Annu Rev bnmunol
23.127-59. 2005, Rosen H Nat Rev hnmunol &.560-570,

2005. Ro sea I I Trends Inununo1 28: 102-107, 2007, Yopp AC

Clio Tmnsplant 20:788-795, 2006. Kappos L N

En/ 

.I Med
355:1124-1140, 2006. Massberg S N Fngl J Ms&I 3SS:1088-

1089, 200ti.

[0008] The patent appl&cauons WO 2006/131336 and WO

2004 '091 &02 di sclose other compounds active against immu-

nological diseases mid rheumatoid arthntis.

[0009] Inununosupprcssive agents arc further useful in a

wide variety of autounmune and chronic &ntl unmatory dis-

eases, use luduig systemic lupus erythematosus, chnin&c rheu-

matoid arthnt&s. type I diabetes mell& tus. uitlammatory bov el

diseases, b&hary cirrhosis, us e&tis mid other disorders such as
Cmhn's diseases, ulcerative colitis, bullous pemphigoid, sar-

co&dos&s, psonasis. autoutunune myos&tiw We ener's crm&u-

lomatos&s, ichthvosis. Ciravcs ophthalmopathy, atop&c derma-
titis and as&luna They are also useful as part of
chemotherapeutic reg&mens for the treatment ofcancers, lym-
phomms and leukemirws,

[0010] It has been found that the compounds of the present
la&vcr&tin&1 al'c sclcc tive S I P& ago&lists.

[0011] Tints, the present invention preferably comprises
compounds which are agonists of the S IP,/Ldgl receptor,

c speci nil y having selectivity ov&z the S I P,/Fdg3 receptor. An
SH',/I'Jdgl receptor selective agonist has advantages over
current therapies and extends the therapeutic v indov; of lym-

phocyte sequestration agents, allowing better tolerabibty
&&&th higher dosing and thus improving cflicacy.

[0012] The invent&oaf&usherrelates to the manufacture of a

medicament fiir tlm iniprovement of vascular function, either
alone or in combination with otlmr active compounds or
therapies.

[0013] According to another aspect of the invention is pro-
vided a k&t or a set compnsuig at least one compound of
Formula (I), preferably ui combination with uiununomodu-
lat ing agents. A it amative lly, tlm kit consists o I'separate packs
of:

(a) an effective amount of a compound of the formula (I)
and/or phannaceutically usable derivatives, solvates and ste-

reoisomers thereof, &ncludin mixtures thereof &n all ratios.
and

(b) an effective amouo& of a further mcdicamcnt acnve ingre-
dienL

[0014] The pyrazole oxadiazole dernauves according to
I'ormula I mid related formulae &ui&y be prepared fro&11 readily
available starting materials using the fo1 lowuig genem I meth-
ods and procedures. It will be appreciated that &vhere typical
or preferred expenmental conditions (i.e reaction tempera-
tures. &ime, moles of rcagenL&, solvents etc ) arc given, other
experimental conditions can also be used unless othe&wise

stated. Optinuun reaction conditions may vary with the par-
ticular reactants or solvents usot. but such conditions can be
determined by thi person skilled in tbc art. using routine
optimisation procedures.

[0015] lite following abbreviations refer respectively to
the detinit&ons below:

aq (ailucous), Il (I'lot&&). g (gmlll), L (1&tcl'), lllg (rllllligl'all&),

MHz (Megahertz). PM (nucromolar) mui. (muiute). nun
(millimeter), mmol (millimole), mM (milliniolar), nip.
(melting point), eq (equivalent), mL (milliliter). Pl, (microli-
ter), ACN (acetonitnle), BINAP (2,2ubis(disphenylphos-
phuio)-l. I ubinaphthalene, BOC (tert-butoxy-carbonyfl,
CB7 (carbobc&rzoxy), CDCJ, (dcuu:rated chloroliinu),
CD&OD (deuterated methanol), CH&CN (acetonitrile), c-hex

(cyclohexane), DC('dicyclohexyl carbodiimide), DCM
(d&chlommethane), DIC (dnsopropyl carbodnmide). DIEA
(diisopropylethyl-aminc), DMF (N.N-dimcthyfl'onnamidc),
DMF.DMA (N,N-dimethylfiinnamide dimethylacetafl,
DMSO (dimetliylsulfoxide), DMSO-ds (deuterated d&meth-

ylsuliiox&de), EDC (I-(3-dimethyl-amino-propyfl-3-ethyl-
carbod&iniide). FSI (I.lectr&&spray &onrzi&tion), FtOAc (ethvl
acetate), LtaO (diethyl ether). k&OH (ethanofl, FMOC (fluo-

renylmethyloxycarbonyfl, IiATU (dnnethylanuno-([1,2.3]
tru&zolo[4.5-b]pyndu&-3-yloxy)-methylene]-dimethyl-am-
monium hcxafluimiphosphatc), HPI C (High Pcrfomian&m

Liquid Chromatography). i-PrOH (2-propanol). KCCOS (po-
tassium carbonate) L('Liquid Cbmmatography), MeCN
(Acetonitnle). MeOII (niethanol), MgSO„(magnesium sul-

fate), MS (mass spcmtrometry), MTBE (Methyl tert-butyl
ether), Mtr. (4-Methoxy-2,3.6-trimethylbenzensulfonyfl,
MW (microwave), NaHCO, (sodium bicarbonate). NaBHS
(sodium borohydridc). NMM (N-methyl morpholine). NMR
(Nuclear Magnetic Rcsonancc), POA (phenoxyacctate),
I'PTS (pyridinimn p-toluenesulfonatek PyBOPS& (benzotria-
zole-I-yl-oxy-tns-pyrrol&duio-phosphoiuum hexafluoro-

phosphate). RT (mom temperature). Rt (retention tune).SPL'solid

phase extraction), TBTJJ (2-(I-H-bcnzotriazoic-I-yi)-
1,1,33-tctranmthyluromium tetratluoro borate), TEA (tri-

ethylmnine), IFA (tnth&oroacetic acid), TIIF (tetrahydrofu-
ran). TI C (Thin I ayer 6'hroma&ography), UV 0Jhravio let)

[0016] Depending on the nature of RL R uid R'. different
synthetic strategies nu&y be selected liir the synthesis ol'com-

pounds ol'Fommla (I) and related limnulae In the pmccss
illustrated in the following schemes, RL R'nd R're as
above defined in thc description In general, the pyrazole
denvauves according to Fomiula (I) and related 1'ornndae of
this invention may be prepared from readily available starting
niatcrials H'uch starting mnterials arc not comnmrciafly
available they may be prepared by stan&L&rd synthetic tech-
niques. The following general methods and pmcedures
described hereurafter ui the exmnples may be employed to
prepare compounds of lionnula (0 and related formulae.

[0017] The processes for the preparation of compounds of
Formula (lj and related formulae, wherein R', R and R're
delined as above, and as outlined ui Schemes 1-12, are also
oh)acts of the in~ection.

[0018] Compounds ol'Fonuula (1f. where R's alkyl aod
related fornu&lae. belonging to thc Fornuda (I), may be pre-
parid from compounds of F&mmila (11) ms outline&i in Schmne
1. Typically compounds of Fonmda (It') can be prepared by
treatment ol'vinylogous amide of I'onm&la (11) with a hydra-
zine (IH), or a salt of a hydrazine. in the presence of a base,
preferably sodium carbonate, ui a suitable solvent or mixnire
of solvents, preferably a mixture of ethmiol and water, at a

temperature ns&ng from RT to about 90" C., typically 80'..
for a few hours, e.g. one hour to eighteen hours.
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[OU19] Alternatively, ctuupounds of I'omiula (11) whereR's
aromatic or I'ormula (Ig) uhere IL's alkyl and related

formulae. belong)non both to the Itornutla (I), can be prepared
from compounds of Formula (II) as outlined in Scheme 2.

[0020] Typically, lreatmeut ol'tnyiogous unides ol'For-

mula (H) with a hydnlzine (III), ore salt ofa hydrazine. where
R's aromatic, in tlm presence of mi acid, prcli:rablv acetic

acid, in a suitable solvent or mixture of solvents, prcft:rably

ethanol. at a tempemture rising from RI to about 90" (.'.,

typically RO'o for a few hours, e,ge one hour to eighteen

hours. w)11 yield preferably compoiuids of Formula (11).

Morex)ver. treatment ol'inylogous amides ol Formula (Il)

with a hydrazine (IH). or a salt of a hydrazine. ivhere R's
alkyl, under these same reaction conditions, ivill yield pref-

embly compounds of Formula (Ig).

[OUZIJ Compounds ofFormula (IH), wherein R's dehned

as above. are either conunerctally available or may be pre-

parexi by standard synthetic techniques well knoun to tlxise

skilled in the art. Typically. the reductive amtnauon of an

aldehyde of a ketone with lert-butyl marbazale. using
NaBH,('N or NaBH(OAc) t as reductiiv agents, followed by

the acidic cleavage of the Boc protecting group would yield

the salt ofhydrazine ofFormula (Ill). Tile method for prepar-

uig hydrazine or a salt ofhydrazine of I'ormula (ill) selected

below:

[OUZZJ tetrahydm-2H-pyranmbyihydrazines triiiuoroac-

etate

[0023] (2-methylcyclohexyl)hydmzuie. hydrochlonde

is morc particularly described in tlm exanipleb.

[0024] Alternatively. eaters of Formula (IV) and Fornntla

(VI). whereui R', R'nd R're as above deiined in the

description, can be dtreesly transformed into con)pounds

ol'ormula 

(It). Formula (Ig) and related ftmnulae by tlmrmoly-

sis at a temperature rising fmm RT Ri about 180', typically
180o 0', using possibly a niicrowave reactor, for a tinw. com-

prised benveen about 15 minutes and about Zq hours, prefer-

ably for 30 min in a microwave. in a suitable solvent such as

ACN. THF, toluene, Pyriduie. DMF or a mixture of two

solvents such as Toluene/DMF or Toluene/ACN, m the pres-

mice of a bmvc, such as but not limited lo K«CO« or NaH

(Scheme 3).
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[0025] Altcnlatively, compounds of Formula (Il'), Fornnda

(Ig) and related fiinnulae can be obtained in a 2-step protocol
as outlined in Scheme 4. N

Seller!to 4

0

ilsi

OH

(VH)

H,N

Hi)
N R

iV)

HN

(Vul i

polo soleerrl
ptesence or
abserlc ala

hase

base. sole nt.

4 or MW II'cadre(tots

[0026] The first step consists ui the coupluig of an um-
doxime of lrormula (V) with a carboxylic acid of lrormula
(Vll) or Formula (IX). wherein R', R'nd R'rc dclined as
above. General protocols for such couphn are )ven belo~ (n

the Fxamplesr using cond)tions and methods ivell known to
those skilled ui the art to prepare 0-subsututed umidoximes
(VIII) or (X). Standard couphng agents, such as but not lim-
ited lo FJXI HATH. TBTH, can bc used or condcnfmtion
li eius. in ilia presennce or iioi of bases sue)i as THA. DIHA,
NMM in a suitable solvent such as IX'M, Af'N. 1 HF or DMF,
dt a tcmperaturc rising I'rom about 20" C'. (o about 50'',
preferably at room temperature. I'ore feiv hours, e.g one hour
to 24 h.

[0027] The second step consists of thc cyclization and
dehydrauon of the 0-subst) tu ted am)dox uncs (VIII) or (X) to
form pyrazole oxadiazole derivatives of Formula (lf). For-

nnila (Ig) and rclatixt formulae. Protocols arc given below in
the Lxamples. using cond)tions and methods well known to
those skilled in the art to prepare oxodiazoles. such as ther-
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molysis at temperature using from RT to about ISO" C.,

typicnliy 150" C., using possibly a microwave rmictor, for a

time comprised between I 5 minutes and 24 hours, prcfi:rably
for 30 min, in a suitable solvent such as AC.N, THI') Pyridinc.
DMI', ore niixture of two solvents such as Pyridine)AC N. in

the presence or not ol a base such as Dlii A. TEA, or tetrabuty1

anunonium fiuonde.

[0020] Clompounds of Formula (Ih), which belong to I'or-

mula (I), may bc prepnred from mnidoxinws of Formula (Xl)
by thermolysis at temperature using from RT to aboutISO'.,

typically I SO'., using possibly a microwave reactor, for
a time composed between IS minutes and 24 hours. prefer-

ably for 2 hours in a nucrowave, in a suitable solvent such as
AC'Ne THE. toluene, Pyridine. DMF or a mixture of two

solvents such as loiueneiDMF or 1olueneiACN. in the pres-
ence of a base, such as but not limited to KCCO, or NaH

(Scilcitlc 5).

IXIVI

-contimicd

bu', eol nn.

a of

MW nnnanmon

Ri& v

Re)lenin O

I nee solvent.
xli I R"~o

6 or
M IV |nndnneon

IXI)

OII

IXII)

Ri&

I IIO

aeterna 6

Ri& y.

i XI) Ixlln

polnr Iolveni
nleeerloe ol

nbieiiee oi I

bnn

[0029] Conipmmds of Forniuln (XII). ~herein R midR're

delined as above. are either comniercially av ulablc or
muv be prepared bv standard synthetic tecluuques well
known to tluise slolled ui the art.

[0030] Alternatively, conipounds of Fomnila (Ih) and

relntcd fiinnulae can be obtained iii a 2-step protocol as out-

lined in Scheme 6.

,Ih)

[0031] The first step consists in the coupling of an mni-
doxime of Formula (XI) with n carboxylic ncid of Fomiula
(XIII), wherein R'. R'nd R're delined as above. Geneml
protocols for such coupling are given below in the Examples,
using coinlitmns aml methods tv el) known to liaise skilled in
the alt to prepare 0-substituted anudoximes (XIV). Standard
coupling agents, such as but not limited to EDC, HATH,
TET(I, can be used in the presence or not of bases such m
1 E h, DIE 3, NMM in a smtable solvent such as DC:M. ACN,
THF or DMF, at a temperature risino from about 20" C lo
about SOe I:e prefembly at room temperature, fora fev; hours,
e.g mm hour to 24 h.
[0032] The second step consists of the cyclization and
dehydration of the 0-substinited amidoximes (XIV) to form
pymzole oxadiazole derivatives of I'omuila (Ih) and related
formulae. Protocols are given below in the Examples, using
conditions und methods well known to those skilled in the art
to prepare oxadiazole, such as thermolysis at tempemture
risinog from RT to 150'., typically 150'.. usuig possibly a
iulcrolvavc rLactor, for a liil'Im c(ifiiprLILLI henri:Lfi I 6 fiuliutcs
and 24 hours. preferably for 30 min. in a suitable solvent such
as AC'N, THF, Pvridine, DMF, or a mixture ol'two solvents
such as I'yridinefACN, in the presence or not of a base such as
DIFA, TFA. or tctrabutyl mnmonium tluoride
[UU33] Compounds of Formula (Xiii). wherein R's
dc(ined as ah oim. nrc either commercially available or may be
prepnred by stmidmd synthetic techniques well knoivn ro
those skilled in the art.
[0034] C'ompounds of Formulu (I) and related formulae,
wherein R', R- and Rs are detined as above, can be converted
to alternative compounds ofFormula (I ) and related formulae,
wherein R', R and R'e defined as above, employuig suit-
able interconversion techniques v'ell knoivn by a person
skilled in the art Typically, when R's a benzyl nlcolnil,
compound of Formula (Ii) can be further nmdl fied into com-
pound ol'Formula(lj), as illustratnxI in Schcnw 7 C'ompounds
oi'ormula (li) can be Iirst be umisfomied mto thc corre-
sponding mesyl or tosyl groups (Ik), v hich can then reacted
withanamuieHN(R )„ail'ordingcompoundsofllormula(lj)
wherein R'. Rs and R are defined as above (Scheme 7).
Alcohol (Ii) can be oxidized into the corresponding aldehyde
(Im), using conditions well known to those skilled in the art,
such as but not linuted to Swam oxidation conditions, or the
um ol'MnOn as oxidative agent. as illustrated im Scheme 7.
Then a rcductivc aimiraiion of the mmipounds of Fomtula
(Im) v;ith a suitnble atninc HN(R')„would afford com-
pounds ofFomiula (Ij), ivhcrein R', R and R arc dcfinnxI as
above.
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[0035] Compounds of Fornnila (ll), wherein Hi and It're
defined as above. may be prepared by standard synthetic

tecfuuques well known to those skilled in cheart. The first step

consists of Ihe transl'ormation of'ester (XV) into compound of
structure (XVI) 'md related f'ormulae by rmlctmg with crmi-

pound (V) wherein R's as dcfinrxf above, at tcmpcmturc

naut lmm about 20', to about lg0', using possibly a

microwave reactor, for a time between IS minutes and 24

hours. in a suitable solvent. such as toluene (Scheme g). The

second step consists of treatment of the ketone (XVI) v ith

DMF Dlcrksr and PPTS in a sto table so lvenh such as toluene, to

foun viaylogou s amides ofFomiu1a (II) and related formulae.

r XVI

Srherrre S

HN

(Vl

Scl errr D
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-continued
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[0036] The method li)rprcparing kcuinc of Formula (XVI)
selected belou:
[0037] 2-[3-(2.5-difluorophcnyl)-1,2.4-oxnduizol-5-yl]-1-

phenylethanone
[0038] 2-[3-(2.5-difluorophenyl)-1,2.4-oxndinw)1-5-yl1-1-

pyridin-4-ylethanone
[0039] 2-(3-[3-(methylsulfonyl)phenyl]-1,2,4-oxadiasml-

5-yl i)-I -pyridin-4-ylethanone
[0040] 1-[3-(2.5-dithiorophenyl)-1,2.4-oxadiazol-5-ylJ-3-

methoxyacetone
10041] 1-[3-(2.5-difluorophenyl)-1,2«4-oxadiazol-5-ylJbu-

tnn-2-one

[0042J 2-[3-(2,5-difluorophenyl)-1,2.4-oxadiazol-5-yl]-1-
(tetrahydro-2H-pyran-4-) l)ethanonc

is more particularly describLXI in the examples.
[0043] Compounds of Formula (V). wherein Ri is defined
as above. are eidwr commercially available or may be pre-
pared by standard synthetic lechniqucs well knoiwi to those
skilled in the art. Typically, compounds ofFormula (V) can be
prepnrcd according to Scheme 9 by addition of hydroxy-
lamine to a solution of the correspond uig substituted benzoiu-
trile of Formula (XVII) in a solvent or a mixture of solvents,
such as EtOIL uater, at a temperature nsing from 20'. to
80" C.. preferably at 74'., for a feu. hours, e.g. one hour to
24 h.

Scheine i(i

R'

(XV)

()N)-1)u 1.

so(«en(. d

R'XHNH .

he«woo( '(,a

[0048] Nuhydroxy-1.2,3,4-tetrahydroisoquitxiluie-7-car-
boxuuulduudc

[0049] Isr-hydroxy-4-(I II-imidazol-I-i lmethyl)benzen-
ccarlx)xlnuddnucic

[0050] Nuhvdroxy-4-(I II-pyramil-I -yhnethyl)benzen-
ecarboximidamide

[Ol)51] bp3-dihydroxybcnzcnccarboximidmnidc
[0052] Isp-hydroxy-4-(2-hydroxycthyl)benzcncmarbox)mi-

dst'nldc

[0053] 6-amino-Nuhydroxypyridinc-3-carboximidamidc
is more particularly described in the examples.
[OU54J Compounds of Fornnila (XVH). wherein R's
defined as above. are either commercially available or may be
prepared by standard synthetic teclmiques well known to
those skilled in the art.
[0055] Compounds of Fornnila (IV), whereut R', R'nd R
are defined as above, may be prepared bystandard synthetic
techniques v ell known (o those skilled ui the art Typically,
compounds of I'ormula (IV) can be prepared according to
Scheme 10. The first step consists of treatment of the ketone
(XV) with DMF DMA and PPTS it) n sui(able solvent. such as
toluene. to form vuiylogous anudes of Fornnila (XVIII) and
related fornnilao Tlie scccimd step consists of treatment of
vinylogous anude of I'ormula (XVIII) v 1th a hydrazine, or
salt of a hydrazine. in the presence ofeither a base. whenR's

alkyl and rclnted fonmilae, pre(i:rably sodium carboieate, in
a suitable solvent or nuxture ol solvents. prefenibly a inixture
of ethanol and water, at a tmnpcrature rising from RT to 90"

C.. (ypically SO C., fot'a fciv hour'1, c g, one I'ioai'o cigh(cLR
hours. or in the presence of an acid. v;hen R's aromatic,
prel'erably acetic acid. in a suitable solvent or niixture of
solvents, preferably ethanol. at a tempemnture using from KT

to 90'., typically 80'.. for a few hours, e.g.. one hour to
eighteen hours.

Schcsn. S

0

(XV)H)

R(SH(tcfln

sold. soi elli

(XVH)

it Xoit
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[0044] The method for preprmng compounds of formula
I V) selected below:

[0045] Nuhydroxy-3-(methylsulf(myl)benzcnecarboximi-
LhiulidL

[0046] Nuhydroxy-4- fliydroxymethyl)benzenecarboxinu-
cLnmide

[U047J Nuhydroxy-IH-inILnzole-5-carboximidamide

(VH)
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[0056] The method for preparing compounds of formula
(IV) selected below:

[U057] ethyl I-cyclohexyl-5-pyridin-4-yl-l H-pyrazole-4-

carboxylate

[0058] methyl I-(2-fluorophenyl)-5-methyl-Hi-pyrazole-
4-carboxylate

[0059] ethyl I-isobutyl-5-pyridin-4-yl-IH-pymznle-4-car-
boxylate

[UU60] ethyl I-(2-methylcyclohexyl)-5-phenyl-IH-pym-
zole4-carboxylate

[0061] methyl I-cyclohexyl-5-(methoxymethyl)-IH-pym-
zolc-4-carboxylate

[0062] ethyl 1-isobutyl-5-(tctrihydro-2H-pyrmi-4-yl)-I H-

pyrazole-4-carboxylate

[0063] ethyl I-cyclohexyl-5-(tetrahydro-2H-pyran-4-yl)-
JH-pyrazole-4-carboxylate

[0064] methyl I -isobutyl-5-(methoxymethyl)-111-pym-
zole-4-carboxylate

[UU65] methyl I-cyclohexyl-5-(2-methoxyethyl)-IH-pym-
zolc-4-carboxylate

[0066] ethyl 1-cyclolmxyl-5-(tetrahydrofiirdn-2-yl)-I H-

pymzzoJe-4-carboxylate

[0067] methyl I-isnbutyl-5-(methoxymethyl)- JH-pyrd-
zole-4-carboxylate

[0068] ethyl 1-(2-phenylethyl)-5-pyndin-4-yl- JH-pym-
znle-4-carboxylate

[0069] ethyl I-(cyclopropylmethyl)-5-pyodin-4-yl-111-
pyraznle-4-carboxylate

[0070] ethyl 1-(2,2-dimethylpropyl)-5-pyridin-4-yl-l H-

pymszoJe-4-carboxylate

is more particularly descnbcd in tlm examples.

[0071] ( ompounds of Fonnuln (IV) cmi bc further trans-
1'ormed mto compmuxis ol'ormula (VII). using conditions
well loiou n to those skilled in the an. 1'ypically, compounds
ofFormula (VII), wherein R'nd R're dcftncxf as above. can
be prepared by hydrolysis of the ester of Fonmila (IV),
wherein R is as abnve defined and more preferably R is

methyl, ethyl or tert-butyl group, using conditions. such as a

metal hydroxide. e.g. Jitluum hydroxide. sodium hydroxide
or pntassium hydroxide. in a suitable solvent such as THF,
methanol, ethanol or water or nuxtures thereof. or using an
acid. e.g. IJCJ or TFA, in a suitable solvent such as dioxane.
DCM, at a temperature between about 20''. Io about 50''
preferably at RT. for a few hours. e.g, one hour to 24 h
(Scheme 10).

[0072] fhe method for preparing compounds of formula
(VH) selected below

[0073] I-cyclnhexyl-5-(2-methoxycthyl)-I H-pyrazole-4-
carboxylic acid

[0074] 1-cyclohexyl-5-(methoxymelhyl)-ill-pyrarole-4-
carboxylic acid

is more particularly descnbcxf in the examples.

[0075] Altemalivclv, w hen R's alkyl and rclalcdi I'ormulac,
compounds of Formula (VI) can be prepared from the viny-
logous mnide of I'onmila (XVII I) with a hydnizine, or salt of
a hydrazine, ui the presence ofan acid. preferably acetic acid,
in a suitable solvent or mixnire of solvents, preferably etlm-
nol. nt a tempcratum rising from RT to 90" C'.. typicnlly 80"

C., for a few incurs. e.go one hour to eighteen hours (Scheme
11).
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[0076] C'ompounds of Formula (Vl) cmi bc I'urtlmr tnms-
formed into compounds of I-'ormula (IX), using conditions
u all known to those skilled in the art. Typically. compounds
o I'I'onnula (IX), is herein R'nd R're defuied as above, can
be prepared by hydrolysis of the ester of Formula (Vl),
uhermn R is as above defined and more prclirably R's
methyl. ethyl or tert-butyl group, using conditinns, such as a

metal hydroxide, e.g. lithium hydroxide. sodium hydroxide
or potassium hydroxide, in a suitable solvent such ns TiiF,
methanol. ethanol or water or nnxtures thereof, or usia an
acid, e.g H( for TFA, in n suitable solvent such as dioxane,
DC'fvl. al a tentpemture between about 20'. mi about 50'

„

preferably at KI: for a few hours, e.g. one hour to 24 h
(Schcmc 11).

[0077] Compounds of Fornuila (XV), wherein R and R
are dcftncxf as above. are eitlmr commcmially available or
may be prepared by standard svnthetic techniques well
knovvn to those skilled in the art.

[0078] ('.ompounds ofFormula (Xik wherein R'nd R're
defined as above, may be prepared by standard syntheuc
techniques well known to those skilled in the an. Typically,
compounds of Fomiula (Xl) can bc prepared accnrding tn
Scheme 12 The first step consists of trentment of the cyano
ketone (XIX) with DMF DJVLA and FPTS in a suitable sol-

vent, such ac toluene, to form vinylog&ms amidcs of Formula

(XX) and related lonnulae, The secoiui step consists of treat-
ment ofvinylngnus amide ofFormula(XX) with a hydrazine,
or salt of a hydrazine, in thc prcsvncc ol'mther a base, prel'-

embly sodium carbonate. in a suitable solvent or mixture of
solvents, prefi:rably a mixture nf ethanol nnd water. at a
temperature risin from I&T to 90'., typically 80" C., for a

fevv hours. e g., one hour to ei~Jtteen Iiours. or in the presence
of an acid. prefcmbly acetic acid, in n suitable solvent or
mixture of solvents. prefembly ethanol. at a temperature os-
ing from Kl to 90" C., typically 80" ('o for a fcwv hours, e.g.,



1]S 20[2/007[460 Al Mar. 22, 2012

one hour to eighteen hours. I'he resultuig pymzole-4-carbo-
nitrilc ol'ormula (XXI) can bc Iransli!Oned into tfic ami-
doxime of Formula (XI). by addition of hydroxylamine ui a
solvent or a mixture of solvents. such as BIOH. wnter, at a

lcniperature rising fmm 20' «! 80'' preferably at 74''
for a few hours. e.g. one hour to 24 h.

Selaenae 12

IXIX)

R'HHHHi, hase. enlace!, 4

OR

0 R'RHYH anmsnlven! 4

R'XX!

+„
R'XYH

OH

(Xll

[0079] The method for preparing conipounds of formula
(XI) selected belowz

[0080] I-cyclohexyl-Nuhydroxy-5-plienyl-10-pyrazole-
4-carboxmiidamide

is more particularly dcscribsxf in the examples.

[OU81] ('ompounds of Fomuila (XIX), wherein k's
dotined as above. are either commercially available or may bc
prepared by standard synthetic techniques well known to
those skilled in the nn.

[0082J If the above set ofgeneral synthetic methods are not
appbcable I'or the obtention of compoimds of Fornmla l. anil
related formulae. and'or necessary intermediates for the syn-
thesis of compounds of Formula (I), suitable methods of
preparatimi known by a person skillml ui the art should be
used.

[0083] According to a further general process. compounds
of I'ormula (I) and related fonmilae, such as but not exclu-
sively. Fomiulac (IV), (VI), (VII). (IX). (Xll), (XIII). (XV),
(XVI). (XVII), (XIX) and (XXI). wherein k', k", ks andk're

defined as abosm, cmi be converted to alteniative cimi-
pounds of porn«!la (I) and related formulae, such as but not
exclusively, Fommlae (IV). (Vlj, (Vll), (IX), (XII), (XIII),
(XV), (XVI), (XVII)a (XIX) and (XXI), wherein R', R,R'ndR're defined as above, employuig suitable interconver-
sion techniques well known by a person skilled in the art.

[0084] Compoundsofthistnventioncanbeisolatedinasso-
ciation with solvmit molcvuli.s by ct3stallimuion I'rom mi

appmpnate solvent or by evaporation ol an appropriate sol-
vciil

[OU85] The phannaceutically acceptable anionic salts ofthe
con!pounds of Formula (I). v'hick contain a basic center, may
be prepared usa conventional atm«ter. I'or exmnple, a solut«m
ofthe free base may be treated with a suitable acid, either neat
or in a snitable solution, and tho msulting salt isofatixf eitlmr

by filtmtion or by evapomtion under vacuum of the reaction
solve!It.

[0086] The phammceutically acceptable cationic salts of
thc con!pounds ol'onuula (I), ivluch contain an acidic cen-
ter, may be prepared in a conventional mmuier. I'or example,
a solution of tlm frem acid may bc treated with a suitable base,
either neat or in u suitable solution. md the resulting salt
isolated either by filtration or by sw aporat ion under vacuum of
the reaction solvent In some cases, salts can bc prcparcdi by
mixuig a soluuon of the acid with a solution ol'he cauon
(sodium ethylhexanoate, magnesium oleate), employing a

solvent in which the desired catiimic salt precipitatcs. or can
be otherwise isolated by conc entmtion and addition of a non-
solvent

[0087J Both types of salts maybe formed or interconverted
using ion-exchange resin leclmiques.

[0088] Thc pharmacmuticalfy acceptable acid addition salts
of the compounds of iiirnnila (I) und related fiirnnilae. winch
contain a basic center. may be prepared in a conventional
manner For example, a solution ol'he I'rce base may be
treated with a suitable acid, either neat or in a suitable solu-
tion, and tlm resulting salt isolated either by filtration or by
cvaporali&ui under vacuum ol thc reacliim solvent. Phanna-
ceutically acceptable base addition salts may be obtained in
an mialogous manner by treating a solution of compound of
formula (I), wluch contain an acid center. with a suitable base.
Both types of salts may be formed or interconverted using
loll.nxcliarign resin techniques

[0089] f)cpendtttg mt the nature ofR', Rs mid R', dilfcrcnt
synthetic strategies may be selected fitr the synthesis of co m-

poiuids of formula (I) and related formulae.

[009UJ Ingeneral,thepyrazoloxadiazolderivativesaccord-
ing to fi!Onula (I) and rclatcd form ulac of this invention may
be prepare«I from readily available starting matcmals. If such
staning materials are not commercially available they may be
prepared by standard syntlmtic «cchniques Thc following
geneml methods mid procedures described hereinafter in the
examples may be employed to prepare compounds of fomni la
I and related formulae.

[0091] In gnieral, the synthesis peti«says I'or any imli-

vidual compound of formula (I) and related formulae will
depend on the speciTic substitutents of each molecule and
upon the ready availabibty of intermediates necessary, agmn
such factors being appreciated by those oforthnary sic if in the
art For all tlm protection and dcprotcction nwthods, sce
Plnlip I Koctenski, ui "Protecting Grotrps*', Cieorg Tlueme
Verlag Stuttgart. New York, 1994 and, I'heodom W. ()recce
and Peter (i. M Wums in 'Proreerme (ironpe m Orgomc
Synthesis". Wiley Interscience, 3" I.diuon 1999.

[0092] )3ependtng on the conditions used. the reaction
times are generally between a few minutes mid 14 days. and
the reaction temperature is between about -30" C'nd 140"

Ce normally be«veen -10" C, and 90" C.. in particular
between about 0" C. and about 70" C.
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[0093] Compounds of the formula I and related formulae
can furthermore bc obtained by liberating compounds of the
I'ortnula I I'rom one of their I'unctional derivatives by trm&t-

ment &v ith a solvolysuig or hydrogenolysing agent.
[0094] Preferred smrting materials for the solvolysis or
hydrogenolysis are those wluch conform to the formula (I)
and related formulae, but contaui corresponding protected
mnino and/or hydroxyl groups instead of one or nu&rc frcc
mnuui and/or hydroxyl groups. pref&.rably those winch carry
aii 11111&in pi'ol&Ãliiig ro&ip iiislP&ld ofair 0 al&1111 bolldPil lo aii
N atom. in particular those ulfich carry an R' group, in
which R'enotes nn amino-pmtccting group, instead of an
HN group. mid/or ibosc which cern a hydroxyl-protecting
group utstead of the I I atom ofa hydroxyl youp. for exmnple
those v,hich conform to the formula I, but carry a COOR"
group, in which R" denotes a hydroxyl-protecting youp,
uis teed of a ~OOI I group.
[0095] It is also possible for a plurality of identical or
diffi.rent protected amino and/or hydroxyl groups lo be
present in the molecule of the starting material. If the protect-
ing groups present are diiferent from one another, they can in
many cases be cleavcxI off selectively.
[0096] The term "amino-pmtecting gmup" is known in
geneml terms and relates to groups which are suitable for
protecting (blocking) an amino group against clmmical renc-
uons. but wluch are easy to remove after the desired chemical
renctionhasbeencarriedoutelsev;hereinthemolecule. Typi-
cal of such groups are, in particular, unsubstitutccd or substi-
tuted acyl. aryl, aralhoxymelhyl or nralkyl roups Since lhe
anuno-pmtecting roups are removed al'ter the desired reac-
tion (or reaction sequence). their type and size are further-
more not crucial, however, prefi:rance is viven to those having
1-20, in particular I-g. carbon atoms Thc tenn "acyl group"
is to be underslo&id in the broadest sense in connection with
the present process. It includes acyl groups derived from
aliphatic. nraliphatic, arimiatic or heterocyclic carboxylic
acids or sulkinic acids. and, ui parucular, alhoxycarbonyl,
aryloxycarbonyl nnd especially aralkoxycarbonyl groups.
Fxamples of such acyl groups are alkanoyl, such as acetyl.
propionyl and butyryk aridkanoyi, such as phenyiacetyl,
amyl, such as benzoyl mid tolyk aryloxyalkanoyl, such as
POA: nlkoxycarbonyl, such ns methoxycarbonyl. ethoxycar-
bonyl, 2,2,2-trichloroethoxycarbonyl. BO(. (tert-butoxycar-
bonyl) and 2-iodoethoxycarbimyl. aralkoxycnrbonyl. such as
CBZ ('*carbobenzoxy'*). 4-&netboxybenzyloxycarbonyl and
FMOC; and arylsulfonyl. such as Mtr. Preferred amino-pro-
tecting groups are BO('nd Mtr. furthermore (.'B/, Fntoc,
benz) I and acetyl
[0097] The term "hydroxyl-protecting group" is likewise
known in eneral tern&a uid relates to groups &vluch are suit-
able for protectin a hydroxyl gmup a ainst chemical reac-
tions. but are easy to remove afier the desired chemical reac-
linn has been carried out elseu i&ere in the nuilecule. Typical
of such gmups are the above-mentioned unsubstituted or
substituted aryl, eral lyl or acyl groups, furthermore also alkyl
groups The nature and size ofthe hydroxyl-protecting groups
are not en&cia l su&ca they arc rcmovcd again aflcr the des& red
chemical reaction or reaction sequence: preference is given to
groups having 1-20. in particular 1-10, carbon atoms.
Fxmnplcs of hydroxyl-protecting groups are, inter alia bmi-
zyl. 4-methoxybenzyl. p-nitrobenzoyl, p-toluenesulfonyl,
tert-butyl and acetyl. where benzyl and tert-butyl are particu-
larly preferred.
[0098] The compounds of the fornn&la (I) mid related for-
mulae are liberated from their fimctional derivatives de-
pending on the protecting youp used for exmuple usmg
stre&i'cids, advantageously using TI'A or perchlortc acid,
but also using otlmr stmng inorganic acids, such as hydro-
chloric acid or sulfuric acid. str&mg organic caihoxylic ncids,

such as trichloroacetic acid, or sulfonic acids, such as ben-
zene- orp-toluetiesulfomc acid. The presence of an additional

inert solvent is possible, but is not always necessary Suitnblc
uiert solvents are preferably organic. for example carboxylic
acids, such as acetic acid, ether&. such as tetrtdiyJrofurmi or
dioxane, amides, such as DMF, halogcnated hydrocarbons,
such as d&chloromethane, furthermore also alcohols, such us
methanol, ethanol or isopropanol. and water Mixtures of the
above-nmntioned solvents are furthertnore suitnble TFA is
preferably used in excess without addiuon of a further sol-

vent, mid perchloric acid is prefi:mbly used in thc form of n

mixture ofacetic acid and 70'/v perchlortc acid &n the ratio 9: l.
The reacuon tempemtures for the cleavage are advanta-
gcxiusly between about 0 and about 50" I'... preferably
bertveen 16 and 30', (room tempemsture).

[0099] The BOC, OBut and Mtr groups can, for example,
preli:rably be clmived otr using TFA iu dichkiromethane or
using approximntely 3 to SN Hl 'I in dioxaiw at 15-30'.. and
the FMOC group can be cleaved otf usinvg an approximately
5 to 50'/n solution ol'dimethylamuie. diethylamine or piperi-
dine in DIt Il't 15-30''.
[0100] Protectuig groups &cinch can be removed hydro-
genolytically (for example ('Bl., benzyl or the liberation of
the amidino gronp from the oxadiazolc derivative tlicfc&tf/ cail
beclcavwl oif, fir exmnple. by trcainmnt&vilh hydrogen in the
presence ofa catalyst (for example a transition-metal catalyst,
such as palladium, advantageously on a support, such as
carbon). Suitable solvents iwre are those indicnted above, in
particular, for example, alcohols. such as methanol or etha-
nol. or amides. such as DMF. The hydrogeno lysi s is generally
carried out at temperatures between about 0 and 100'. Ond

pressures bet~can ab&iul I and 200 bar, pre('erably at20-30'.
and 1-10 bar Hydrogenolysis of the CBZ group succeeds

well, for example, on 5 to 10'/a Pd/('n methanol or using
anunoniuni formate (instead ofhydrogen) on Pd/C in nwtha-
nol/DMF at 20-30'.
[0101] k'xamples of suitable inert solvents arc hydrocar-
bons, such as hexane. petroleum ether. bmtzene. ioluene or
xylene: chlorinated hydrocarbons. such as tnchloroethylene,
1,2-dichloroethane, tetrachlorometlmne. trtfluoromethylben-
zenc, chloroli&irm or dichloromelhane, alcohols. such as
methanol. ethanol. &sop re pano 1, n-propano1, n-butano I or tert-
butanol; ethers, such as diethyl ether. diisopmpyl ether. tet-
mhydrofuran (THF) or dioxane; glycol ethers, such as ethyl-
ene glycol nx&nomethyl or nionoethyl cthcr or ethylene glycol
dimethyl ether (d&glynie), ketones, such as acetone or
butanone: amides. such as acetamide, dunethylacetamide,
N-methylpyrrolidone (NMI') or dimethylformamide (DMI');
nitriles. such as aceronitrile, sulfoxides. such as dimethyl
sulfoxide (DMSO), carbon d&sulfide: carboxyhc acids, such
as formic acid or acetic acid; eaters, such as ethyl acetate. or
nuxtures of the said solvents.

[0102] L'sters can be aspen&fied, for exiunple, using acetic
acid or using I iOH, NaOH or KOH in water, water/'IHF,
water/THF/ethanol or water/dioxane. at tcmpcratures
betu cxn 0 and 100'

[0103] Free mniim gmups cnn furthemiom, bc acylated in a
conventional marner using an acid clflonde or anhydride or
alky lated us mg an unsubsntuted or substituted alkyl 1m lide or
reactcxl with ('Hs (.'( NH) OL't. advantageously in an
inert solvent. such as dichloromelhnnc or THF and/or in the
presence of a base, such as trtethylamine or pyrtd&ne. at tem-
pemtures benveen -60'. Ond +30'.
[0104] Throu+&out the specihcation, the term leavin
group preferably denotes Cl. Br, I or a reactively nxidified OH
group, such as, for example, an activated cater, an imidazolide
or alkylsulfonyloxy havuig 1-6 carbon atoms (prelerably
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methylsulfonyloxy or tritluoro-methylsulfnnyloxy) or aryl-
sulfnnyloxy having 6-10 carbon atoms (preferably plmnyl-or
p-tolylsul limy loxy).
[0105] Radicals of ibis type for activation of ihe carboxyl
group in typical acylation reactions are described in the lit-
emture (for example in the standard works. such as Houben-
Wcyi, Methoden der organischcn «hemic [Methods of
Orgamc Chenustry]. Geotg-Thiemengertag, Stuttgart).
[0106] Activated eaters are advantageously lormed ui situ,
for example tluouah adihtion of I IOBt or N-hydmxysuccui-
Iiilide.

[0107] Tlm fnnnula (I) and related fiirnnflae also encom-
passes the optically actiiv. forms (stcreoisomcrs), the cnanti-
omers. )he racmnules, the diastereomcrs und the hydrates und
solvates of these compounds.
[0108] The term "solvates of the compounds" is taken to
mean adductions of inert solvent molecules onto the com-
pounds ~hick fiinn owing to their mutual attractive I'nrem

Solvates are. for example. mono- or dfliydrates or alcohol-
ates.

[0109] The tenn "pharmaceuucally usable derivauves" is
tnken to mean, for example. the salts of the compounds of the
I'ormula I and si&cnflal prix!rug cmnpounds
[0110] The tenn *'prodnig derivatives'* is taken to mean
compounds of the formula I ivluch Imve been modified with,
for examPle. alk31or acyl eurouPs. sugars or oligoPePtides and
which are rapidly cleaved in the organism to form the active
compounds
[0111] These also include biodegradable polymer deriva-
uves ol the compounds according to the invention, as
described. for example, in Int J. Pharm. 115, 61-&i7 (1995).

[0112] The tiirmula (I) and rata&cd tiinnulac also encom-
passes nuxtures of the compounds ot'he fomiula (I), for
exmnple nuxtures of two diastereomers, for example in the
ratio I I, I:2, I 3, I:4, 1:5. 1.10, 1:100 or 1:1000

[0113] These are p uticularly preferably mixtures of stere-
nisomeric compounds.
[0114J In a specific embodiment, the present invention prn-
vides a compound ol'Formula (I)

whereui
R'mintes Ar'. Het'. Cyc. A, (C,-C,)alkyl, (Ca-C,)alkyl

(CHi)„Ar', (CH,)„Het'. (Ct la)„i tel',

Z is a brunched or linear alkyl having 2 to 12 C-atoms.
wherein one or more, preferably I tn 711-atoms ue rept wed
by Hal, OR, «N, «O,R, CFs. cycloalkyl Iraving 3 to 7 nng
carbon atoms. Ar', Ar, N(R'), antpor ivherein one or more,
preferably I to 7 CHa-grnups are replaced by 0, NR . S,«0, NR (.'Oa, NR ('ONR . ('H ('H

C C, or denotes cycloalkyl or cycloalkblalkylen hav-
ing 3-7 ring ('toms,
Hat is F, Cl, Br orl,
[0116] Ar'denotes amonocyclicorbicyclic.unsaturatedor
aromnlic carbocyclic ring havuig (i to 14 cnrbon atinns which
may be unsubstituted, monosubstituted, disubstinttcxt or
trisubstitulcd by substilutents sclccicd from A, Hal, ~R,

SOaR, CN. NO., N(Rs)., ('0(NR )„OR,
(NR~)COR'. / CO,R, COR". SOaN(R"),,

SOaaflyl. NR SOsalivl. NR SOiallvl, or ('I-(",,alkyl:
Ardenolesamnnncyclicorbicychci unsaturatedorarnmetic
carbocyclic ring having 6 to 14 cnrbnn atoms which may bc
unsubstituted, monosubstituted, disubstituted or tnsubsti-
tuled by subsututents selectext I'rnm 7, F, Br. I, ~R,

(('Ha)OR, (CHa)N(R )i. Pertluoro-slkoxy, SOaR,
CN, NO„N(R')i. CO,R, COR . SOaN(R )

SO (Cc(:,)alkyl, NR SOa(('(:,)alkyl, ~CH )„Het',
OHet, (Cits)„tlet'. Ok1et .

I let'enotes a miinocyclic saturated, iuisaturated or aronmtic
hcmrocyclic ring having I to 4 N, mid!or 0 atoms w lich may
be unsubstituted, monosubsntuted, disubstituted or tnsubsti-
nited by substinitents selected from A, Hal, OR . (CHs)
OR. Perfluoro-afl31. I'erfluoro-alkoxy. SOa(R )„CN,
NO,. N(R ),, CO(NR )i, (NR )COR . COaR,

COR . SOaN(R )c, SOaslkyl, NR SOcslkyl,
NR SOcalkyl, or C,-Ca alkyl.
Heti denotes a monocyclic or bicyclic. saturated. unsaturated
or aromatic heterocyclic ring lmving I to 4 N, 0 anChor S
atoms which may be unsubstituted, monosubstituted. disub-
stituted or uisubstituted by substitutents selected from A, F,

Br, I. OR . (CHa)OR, I'erflunro-allv1. Pertluoro-
alkoxy. SOs(R )z, CN. NO„N(R')i. CO(NR )„
(NR )COR . COaR . ('R . SO N(R )„

SOaallvl, NR SOsalhyl, NR SOaalkyl. or 0,-('„alkyk
(.'yc denotes a satumted or unsamrated carbocyclic ring con-
taining 3 to 7 carbon atoms wluch may be substituted by Hal,
A, (('I-Ca)alkyl. [C(R )aJ„Ar, [(.'(R )aJ„-cycloalkyl,
OR . Cl',. 0('I,. N(R')„NR CON(R )„NO„, CN, 4C(R )
aJ„(.'OOR, 4(.'(R )aJ„(X)N(R')a. NR ('OA. NR SOaA,
COR, COaR, SOaN(R jz, SO l, and/or SO,xu
R is H, A, ('yc or ((1-Cs)afl3 I, preferably H or ((.:,-(',)alkyk
nisi,2. 3 or4.
and phamiaceutically acceptable derivatives, solvates, tau-
tomers. salts and stereo-isomers thereofi including nuxtures
therenf in afl ratios as a medicament, especiafly fnr treating
nniltiple sclerosis and other diseases.
[0117] In a preferred embodiment, the present inventinn
provides compounds of Fomiula (kA)

R's Ar", I let'.

[0115] R'enotesAr', Ar'. Het'. Het', Cyc or A.

A is a branched or linear aflvl having 2 to 12 C-atoms,
wherein one or more. prefembly I to 7H-atoms may be
replaced by Hal. OR . ('N, ('OiR, CF n cycloalkyl having 3

tn7ringcarbimatonis,Ar',Ar,orN(R )amidwlmrcinnllciir
more, preferably I to 7 non-ad)acent Ciia- roups may be
replaced by O. NR'. CO, NR ('Oi, CO,

NR CONR, / CH ('H . M C, or denotes
cycloalkyl or cycloalhylalkylen having 3-7 ruig C atoms. or
dormice Hel'r Hcl-.

( ll
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and most preferably compounds of Ilornnila (IA') more preferably compounds of Fornnila (IC')

(R." l

[0123] Wherein R and Rs are as nbovcdcfincdand wlmrein
Ru denotes Ar', More preferably R deno(es phenyl.

[0124] And most prefi.rably compounds of Formula (IC")

[0118] Wherein R'nd R're as above dcfiiwd.

[0119] In another preferred embodunent, the present inven-
tion provides conipounds of llormula (IB)

(IB l

0

[0120] And most prefenlbly, compounds of Fornnila (IE)

[0125] Wiierein R'enotes I lal, Oif", (C, -( „)alkyl, and
R'nd Rs are as above defined.

[0126] In a prcfc(red embodiment„ tlm proven( invmition
also provides compounds of Formulae (ID)

(IB I

(ID(
R'

a

[0121] Wherein R'and R'are as abovedefinedandwlmrein
R'enotes A, (F.',-F:,)alkyl, (F',-(.',)alkyl, (CHC)„Ar'.

(f:Ila),i let'. (CIIC)„iiet', ~hereby n. Arh I let're as above

defined.R'moreprefemblydenotesA. (Cl Cl)alhvl (C Cs)

alkyl.

[0122] In another prclcrred embodiment. the present invi 1'I-

lion provides compounds of Formula (I(.)

[0127] Wherein R'nd R're as above

defined

an wherein
R" and Rs independently fr(uu nile afultbcr dcfu1tcs H, A,
(C,-C,)-alkyl or Z, or R'nd Rs together form with the
nitrogen atom to which they are bond, an heterocyclic ring

optionally substituted by CO,R", OR", or (CI Is)„R', whereby
n and R areas above defined.

[0120] In another prefi.rrcd cmbodimcnu the present inven-
tion provides compounds of fbnnula (IE)

(R I
((El

[0129] W1terein R'enotes 1 let'r I let . and v;hereinR'ndRs are as above defined.
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[0130] In anotherpreferred embodunent. the present inven- [0134] R prefembly denotes
tion provides compounds of Formula (IP]

,Y

[0131] Wherein R', R'. R'rc ms above dctincd

and pltarmaceutically acceptable derivatives, solvntes, tau-

tomers. salts and stereoisomers thereof, including mixtures
thereof in all ratios and their use for treating multiple sclerosis
mtd other diseases.

[0132] Cicnerally, compounds ol'ormula 0) arc thc nlolc
prefi:rred. the morc prcfi.rred substituents they carry

[0133] R'referably denotes. ntethyl, cyclohexyl. cycliu
pentyl, n-propyl, iso-butyl. tert-butyl, phenyl, or one of the
following groups:

so ste

O}tCF

onon

OH.
0

0

,J.
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-ccntinucd
0

a~OH

OG

cent&mtcd

Cj r

OH

H
OH,

0

"y'II
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-continued

ott

0

o00

I J.og
ggr

[0135] R'referably denotes methyl, ethyl, tert-butyl.
n-propyl, or one of tlm following groups

o

0 C D

ott;

[01361 The most preferred compounds are selected from
the following group:

I:smote '.4 s I canats

Qi(
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-c inltnluLxl

naamst Na Formula

I 2

N

0

les

[0137] Alkyl denotes a lmear or branched carbon chain
having 1 to 12 carbon atoms. preferably 1 to g carbon atoms
and most prelerably 1 to 6 carbon atoms. Alkyl includes
(Cr-Ca]-alkyl. (Cl-F:,]-alkyl. Alkyl very preferably denotes

methyl, filrthermore ethyl, propyl, lsopropyl, butyl, isobutyl,

sec-butyl or tert-butyl, furthemlore also pentyl, 1-, 2- or

3-methylbutyl, 1,1-. 1.2- or 2,2-dunethylpmpyl, 1-ethyfpro-
pyl, hexyl, 1-. 2-, 3- or A-methylpenty]. 1,1-. 1,2-, 1,3-, 2,2-,
2,3- or 3,3-dlmethylbutyl. 1- or 2-et[lylbutyl, 1-ethyl-1-me-
thylpropyl, l-ethyl-2-methylpropyl, 1,1,2- or 1.2.2-trimeth-
ylpropyl
[t)13g] The group A prefi:rably denotes a branched or linear
alkyl having 2 to 12 C-atoms. tvhereln one or more. prefer-
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ably I to 7H-atoms may be replaced by OR . COiR, CI",
cycloalkyl lmving 3 to 7 ruig carbon atoms, Ar'. Ar'. or
N(R ), mid whereui one or more. preferably I to 7 non-
adjacent('H,-gmups may be replacsxl by 0. NR, CO„
or ~I I C'0

[U139] I'Iie gmup A most preferably denotes ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, or tert-butyl, further-
more also (CHi)„COa(CHi)„CII,. (CI la)eCI',, (CHa)„NHcy-
clopropvl wherein n is as dcliucsI aboveiand p is I, 2. 3, 4 or
s.
Z preferably denotes a branched or linear aik31 having 2 to 12

C-atoms. wherein one or more, preferably I to 711-atoms are
replaced by OR, (X)iR, and/or wherein one or more. pref-
erably I to 7 CH,-@oops are replaced by 0, NR, CO,

CH CII, C 0 . C ('s

preferably denotes Ar'. Ar", Het, I let', Cyc or X. (Ci-C,-
alkyl) or 0 (C,-C,-alkyl), or if R's Het'. Cyc, A. (('Hi)
„Ar', (C'Ha)„Hct'. (( Hs)„Het, (C'a-C'alkyl,
or ifR'enotesAr'rR's Ar', Hct'r Hct'herein Ar'nd
Ar're mono di or tnsubstituted by the substituents hereby
mentioned, Ra also denotes (.'H...

or if R'enotes Het', Cyc, A. (C,-C„)alkyl. (Ci-C&)alkyl,
(CHa)„Ar', (CHa)„Het', (CHa)„Het', R'lso denotes

S (C,-C:,-all;yl)
[0140] ('ycloalkyl preferably denotes cyclopropyl.
cyclobutyl. cyclopentyl, cyclohexyl or cycloheptyl.
[0141] Cycloalkylalkylene prefensbly denotes cyclopropy-
imethylene, cyclobutylmethylene, cyclopentylmethylene,
cycfohexylmethylene or cycloheptylmeihylene.

[0142] Alkyleue is preferably methylene, ethylene, propy-
lene. butylene, pentylene or hexylene. huthermore branched
alkylenc

[0143] Pcrguoroalkyl prcfi.'rably dcnotm CF,
[0144] Periluoro-alkoxy preli'.rably denotes OCF,.
[0145] Hal denotes Cl, Br, l. F and preferably F, Br or Cl.

[0146] Alkoxy denotes a group 0 (Clla)„CII.„
wherein n is 0. I, 2, 3 or 4, preferably Methoxy or k.tlioxy.

[0147] C'arboxy denotes u group / COOII
[0140] C'arboxyalkyl denotes an ester gmup pre)'erably
COOMe or COOBt.

[U149] Alkylsulfonyl denotes a group S(0)c-allyl pref-
erably Methylsultimyl or Fthylsulfonyl
[0150] Acyl denotes a group C(0)R wherein R can be A,
Z. Ar', Ar', Het'r l lets as defined above. preferably Acyl
denotes a ~coup Acetyl C(0)('Hs.
[0151] Amino denotes thc group NR'R" where each Rk
R" is independently hydrogen or alkyl havuig I to 6 carboti
atoms orAr', Ar . Het', Het, 1, or 22 and where R'nd R",

to ether imtb tbe nitrogen atom to v bicb they are attachcxl,

can opuonally form a 3-g-memberoI I ieterocychc ruig.

[0152] Amido refers to the gmup C(0)NR'R" where
each R', R" is independently hydrogen or alkyl having 1 to 6

carbmi atoms or Ar'. Ar, Het . Het'. A. or Z. and whereR'nd

R", together with the niuoven atom to which they are
attached, can optionnlly fiirm a 3-g-mmnbcrcd Heterocyclic
rliig
[U153] Ar'referably denotes phenyl. which may be
unsubstituted or monosubstituted, disubstituted or trisubsti-
tuted by a sub stitutent selected from R'nd 'or R'; whereinR'nd

Ra are independently from one another Hal, preigrrably F,

0 (C',-C:,)-alkyl, ((.,-C',)-alkyl. SOa((",-C.'a)-alkyl. alkoxy.
(CHa)„OH, CF.„(CIIa)„N((C,-Cv)alkyl)a. (CHa)

„Het'. (CH,)„Het'.

[0154] Ar'referably denotes phenyl, which may be
unsubstituted or monosubstttutnl, disubstitutcxl or tnsubsti-
tuted by a subsututent selected from R'nd/or R": whereinR'ndR're independently fmm one nnot her H el, prefarrah1y F,

0 (C',-C,)-alkyl, (C,-(',)-alkyl, SOa(C',-Ca)-alkyl, alkoxy.
(CHi),OH Cfi (CH ),N(((-'i (-a)alkyl)n (('H„)

Het'. +CH,) Hct .

[0155] When Ar'r Ar denote a bicycfic systcin, it may
contain I or 2 aromatic rings. The eventual non-aromatic ring
cali be citlmr saturated or unmiturated
[0156] Ar'rAri very particularly preferably denotes one
of the following groups:

/,„ / x)

R'hermnR'nd Ra areas defined above.
[0157] More particularly, Aria one of the following groups:

v, bi:rmn R'. Ra are ms defined above mid prcfi:rably, v, herein
R's Hal and Ra is Hal or H.

[0130] Furtlmrmorc, Ar'r Ar's preferably unsubstitutedOI'r
[0159] Het'r Beta preferably denotes a monocyclic or
bicychc. saturated, unsanirated or aromauc heterocyclic rin
luiving I ui 3 N atoms wluch may be unsubstituted or mono-
substituted, disubstituted or trisubstituted by a substitutent
selected from R'nd/or R't or bicychc. saturated, unsaturated
or aromatic heterocyclic ring havin I oxygeii atom or 2

mtrogen atom or a combination thereog ivluch may be unsub-
stitutcd or monosubstitutcd, disubstitutcd or trisubstituted by
a subsututent selcmted from R" and/orR't)16()]When Het'enotes a bicyclic system, none of the
fuscxl i'lllgs ws anlliuitlc

[0161] WhenHetadenotesabicvclicsystem,itmavcontain
I or 2 amnuitic rings. The eventual non-aromatic ring can be
either saturated or unsaturated. I'he heteroatoms may be
either part ol'tfie uroniatic ring or tlm mm-aronuitic ring
[U162] Het'r Het is preferably a 6 to 14 membered ring
system and dmiotes, not withstanding further substitutions,
fiir example, 2- or 3-furyl. 2- or 3-tluenyl. I-, 2- or 3-pyrrolyl.
I-. 2-, 4- or 5-imiskszolyi. I-, 3-, 4- or S-pyrazolyl, 2-, 4- or
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S-oxazolyl, 3-, 4- or 5-&soxazolyl, 2-, 4- or 5-tluazolyl, 3-, 4-

or 5-isothiaz&tlyl. 2-, 3- or 4-pyridyl, 2-, 4-. 5- or 6-pyrimidi-

nyl, I'urtlmrmore pret'crably 1,23-triazol-l-, -4- or -&-yl. 1.2.

4 triazol-1-. -3- or-5 yl, 1- or 5-mtrazolyl. 1,23-oxadiazol 4-

or -5-yl, 1,2.4-oxadiazo]-3- or -5-yl. 1 3.4-&hiadiazot-2- or
-5-yl. 1.2,4-thutdtazol-3- or -S-yl, 1,2.3-thiadiazo1-4- or
-5-yl. 3- or 4-pyndazinyl. pyrannyl, 1-. 2-, 3-. 4-. 5u 6- or
7-indolyl. &ndazolyl, 4- or S-tsoindolyl, 1-, 2-. 4- or 5-benz-

imidazoiyl, 1-, 3-. 4-, &-, Ci- or 7-benzopymzolyl. 2-, 4-, 5-, 6-

or 7-benzoxa roly l, 3-, 4-, &-, 6- or 7-benz is oxazo lyl, 2-. 4-. 5-,

6- or 7-benzotldazolyl, 2-, 4o 5-. 6- or 7-benzisotldazolyl, 4-,

5-, 6- or 7-benz-2,1,3-oxa-diazolyl, 2-, 3-, 4-, So Ci-, 7- or
8-quino 1y I. 1-. 3-, 4-. 5-, 6-, 7- or 8-i soqui no lyl, 3-. 4-, 5-. 6-,

7- or 8-cinnolutyl, 2-. 4-. 5-. 6-. 7- or 8-quinaz&tlmyl, 5- or
6-quinoxahnyl, 2& 3& 5-, 6& 7- or 8-2H-beneml,4-oxazinyl,
furthenuore prefembly 1,'3-benzodioxol-5-yl. 1 4-benzo-
dtoxane-6-yl, 2,1.3-benzothiadiazol-4- or -5-yl or 2,1.3-ben-
zoxadiazol-S-yl.

[6163] The heter&myelic red&eels ntay also be partially or
fully hydrogetrated

[t)164] Hat em&time also denote, for example, 23-dihydro-
2-, -3-, -4- or -S-furyl, 2.5-dihydro-2-. -3-. -4- or -S-ftuyl,
tetrahydr&&2- or -3-furl l. 1.3-dioxolun-4-& l. tetrahydro-2- or
-3-tluenyl, 2,3-ddtydro-la -2-. -&u -4- or -5-pyrrolyl. 2.5-

d&hydro-1-. -2-. -3-. -4- or -&-pyrrolyl, 1 o 2- or 3-pyrro it duty l.
tetrahydro-1-. -2- or -4-&mt&htzolyl, 2,3-dthydro-l-, -2-. -3-.
-4- or -S-pyrazolyl, tetrahydro-1-. -3- or -4-pyrazolyl. 1,4-

dihydro-l-, -2-. -3- or -4-pyridyl, 1,2.3,4-tetmhydro-l-, -2-.

-3-. 4-, -5- or -Ci-pyridyl. 1-, 2o 3- or 4-piperidinyl, 2-, 3- or
4-morplutlinyl, tetrahydro-2-. -3- or -4-pyranyi, 1,4-diox-

aneyl. 1,3-dioxane-2-, -4- or -5-yl, hcxahydr&t-I-. -3- or
-4-pyridazinyl. hcxahydm-1 u -2-. -4- or -5-pyrimidinyl. 1-,

2- or 3-pipeu&zinyl, 1,2,3.4-tctrahydnt-i-. -2-, -3-. -4-. -5-,

-6-, -7- or -'d-quinolyl, 1.2,3,4-tetrahydm-l -. -2-. -3-, -4o -5-,

-6-, -7- or -8-tsoqutnolyl. 2-. 3-. &-. 6-, 7- or 8-3.4-dihydro-
2H-benzo-l,4-oxazinyl. furthenuore preferably 2,3-methyl-

enedioxyphenyl, 3,4-methylenedioxyphenyl, 2,3-ethylene-

dioxyphenyl. 3.4-cthylcncdioxyphenyl. 3.4-

(dithtoronmthylcncdioxy]phenyl. 23-dihydrobcnzofuran-5-
or -6-yl, 2.3-(2-oxomethylcnedioxyiphenyl or also 3,4-dihy-
dro-2H-1,5-betnzodioxepin-6- or -7-yl, furthcrmorc prefer-
ably 2,3-dihydrobenzofnrnnyl or 2,3-dihydro-2-oxofuranyl.

[U165] Het'r Het'ery particularly denotes one of the
to]le&v &&18 'oups:

-conttmtcd
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-continued

)p;
N, NR'.

~N NRi 1~Ri,

[0166] Wherein R, R'nd R" are as defined above.
[t)167] Cyc preferably denotes a saturated carbocyclic ring
contmning 4 to (i carbon atoms which may be substituted by
Hal. A, or (C, -( s)alkyl.
[U160] More I'referably. Cyc is not substituted.
[0169] Most prcfcrably ('yc is selected from the following
gri1UP

[U170] Wherein R'enotes 0 or (Ci Cv) allyl.
[0171] The compounds ol'tlm iiimiula I, anil relateil I'ormu-

lae mid also the starting matertals for the preparation thereof
are. in addition, prepared by methods known per se, as
described in thc it erat ure (for example in thc standard ivorks.
such as Ilouben-Weyl, Methoden der organischen Chemic
[Methods of Organic Chemistry], Cicorg-Thicnm-Vcrlag,
Stuttg ut), under reaction conditions is hick are known and
suitable for the said reactions. For all the protection and
dcprotection methods. sce Philip J Kocicnski, in 'Prciecrmg
(ironps'( Cieorg Tlrieme Verlag Stuttgart. Nev, York, 1994
and. I heodora W Cireene mid Pctcr Ci M. )Vuts in "Protective
(irmgis in Orgnair,'i) a/hesis*k Wiley lntcrscicncc, 3'" Fdi-
tion 1999.
10172] IJse can also be made here uf variants which are
known per se. but are not mentioned here in @eater detail.
[0173] Ifdesired, the starting materials cmi also be formed
in situ so that they arc not isolated from thc reaction mixture.
but insteud are inuuediately converted further into the com-
pounds of the fornnila I.

[0174] lite startuig compounds for the preparation ofcom-
pouni(s of liirmula I are gcncmily known Il'hci'rr: novel,
they can, hov'ever. be prep»ed by methods known per se.

[0175] The reactions are preferably carried out in an inert
solvcl11

[0176] Fxarnples ol'suitable inert solvents are hydmcar-
bons, such as hexane, petroleum ether. benzene. toluene or
xylene: chlorinated hydrocarbons. such as trichloroethylene,
1,2-dichloroethanc, tetrachloromcthanc, chlorofiirm or
dichloromethane; alcohols, such as methanol. ethanol. iso-

propanol, n-propanol, n-butanol or tert-butanok ethers, such
as diethyl ether. diisopropyl ether, tetrahydrohiran (TIIF) or
dioxane; glycol ethers. such as ethylene glycol monomethyl
or monoethyl ether or eihyleim glycol ilimethyl ether (dig-
lyme): ketones, such as acetone or butanone: amides, such as
acetamide, dunethylacetamide or dimethylformamide
(DMF): mtrtles, such as acetonitrile, sulfoxides, such as dim-

ethyl sulfoxide (DMSOK carbon disuliide: carboxylic acids,
such as forniic acid or acetic acid: nitro compounds, such as
nitromethane or nitrobenzene: eaters. such as e1hyl acetute, or
mixtures of the said solvents.

[0177] Accordingly, the invention relates, in particular. to
thc usc ol'compounds of tlm liirmula I. and rclatcd I'ortnulac
as defined above. wherein R, R', R', R" and R" are as defined
above as a mcdicamcnt.

[0170] Accordingly, the uiveotion relates. in particular, to
the use of compounds of tfm fiinnula I. and related fortnulae
as deli nod above. wherein R '. R', R', R" and R" are as dc lined

above for the preparation of pharnmceutical formulation for
the prevention and/or the treauncnt ofmultiple sclemsis anil
related disorders

[0179] The said compounds of the formula I and related
fiirmulac can bc used in their final non-salt liirm On ihc other
hand, the present invention also relates to the use of these
compounds in the fortn of tlmir phannaceutically acceptable
salts. winch can be dertved I'rom various organic and mor-

ganic acids and bases by procedures known in the art. Plmr-

nmccutically acceptable salt fomis of the compounds of tlm
formula I are for the most part prepared by conventional
metlxids. If the compound of the fornnila I contains an acidic
ccutcl, such as ai cafb(1xv'I group, (ulc of its suitable salts can
be formed by reacting the compound with a suitable base to
give the corresponding base-addition salt. Such bases are, for
exunple. alkah metal hydroxides. including potassium
hydroxide, sodium hydroxide and lithium hydmxide: alka-
hne enrth metal hydroxides. such as bariuni hydroxide and
calcium hydroxide: alkah metal alkoxides, for exmnple
sodium- or potassium methoxide and sodium or potassium-
pmpoxide, alkalihydrxles, such as sodium- or potnssimnhy-
drtde; and venous or iufic bases. such as piperiduie, dietha-
nolamine imd N-methyl-glutanuim, benzathine, choline,
diethanolamme. ethylenedimnine, meglumine. benethaiuine,
diethylamine, piperazine and tromethamine The aluminium
wilts ol'tlm compounds of thc fiirmula I mid rclatcdi forniulae
are 1 ikew 1 se included. Iu the case ofcertain compounds oDhe
formula I and related formulae, wlfich contain a basic center,
acid-addition salts can be formed by treming tlwwc com-
pounds with pharmaceutically acceptable organic and inor-

gmiic acids, for example hydrogen halides, such as hydrogmi
chlortde. hydrogen bromide or hydmgen iodide, other min-
eral acids and corresponding salts thereof, such as sulfate,
nitrate or phosphate and thc like, and alkyl- mid mom»iryl-
sulfonates, such as ethanesulfonate, toluenesulfonate and
benzene-sulfonate. and other organic acids and correspond-
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&ng salts thereof, such as acetate, trifluoro-acetate. tartrate,
malmitc. succinatc. citratc, benzoatc, salicylate, Bscorbatc
and the 1&ke Accordingly. pharmaceutically acceptable ac&d-

additim& salts of thc compounds of tlm formula I and related
I'ormulae include thi'. folk1wn&g BCC&a&i. ad)pate, alg&nam.

arginate, aspartate, benzoate. benzene-sulfonate (besylate),
bisulfatc. bisulfite, bromide, bu&yrate, cmnphoratc, camphor-
sullm&nti. capiylnti. cldoridm chlorobenmati. c&trnte. cyclo-
pentane-propionate. digluconate, dihydrogen-phosplaate.
dinitrobenzoanu dodiccyl-sulfate, cthanesulfonate. fun&arate,

galactemte (from mucic acid). galacturonate. glucohep-
tanoate. gluco-nate, glutamate, glycerophosplmte, hemi-suc-
cu&ate. hem&sulfate. heptanoate, hexanoate, hippurate. hydro-
cldoride, hydrobrom&de, hydroiodide, 2-hydroxy-ethane-
sulfonate, iodide. isethionate, isobutyrate, lactate,
lactob&onate. malate. maleate. malonate. mandelate, meta-
phosphate. methanesulfonate. methylbenzoate, mono-hydro-
gen-phosphate., 2-nnphthalcnisullionati. nicotinatc. nitram.
oxalate. oleate, palmo-&te. pect&nate, persulfate, phenylac-
etate, 3-phenylpropionate, phosphate. phosphonate, phtha-
la&u but this does not represem a restriction Both t&pes of
salts may be fi&m&ed or interconveited preferably usu&g ion-
&.'xchangc resin tccbni&Ines

[0180] Purthem&ore. the base salts of the compounds of the
I'onnula I and rdatcxI I'onnulac include aluminium. ammo-
n&um, calcimn, copper. iron(ill), iron(ll), lithium, magne-
sium. mm&ganesa(III), manganese(ll), potassium, sodium
Bnd z&nc salts, but tlus is not intended to represent a restnc-
tion. Of the above-mentioned salts. preference is given to
anunonium; the alkali metal salts sodium and potassium, and
the

el

ka l &ne

earth metal salts c ale nun und magnesium. Salts of
the compounds of the fomui la I which are derived from phar-
m&meuucally acceptable organ&c non-tox&c bases u&elude salts
of pnmary, secondary and tert&ary mmnes. subst&tuted
mnuicw also including naturally occurring substi&utcd

am&nes, cyclic amines. m&d basic ion exchanger resu&s. for
example arginu&e, betaine, caffeine, chloroprocau&e. cholu&e,

N.Nudibenzyl-ithylm&-edi&miine (benzathine). dicyclohcxy-
lanune. d&ethanol-am&ne, d&ethyl-mnu&e, 2-d&ethyl-armno-
etlmnol. 2-dimethyl-amino-ethanol. ethanolamine, ethylene-
diamiue. N-cthylmorpholinc., N-e&hyl-piperidiue, glncamiue.
glucosamini. histidine, hydmbamine, isopropyl-amine. lido-
cainc. Iysine, meglumine (N-methyl-I)-glucan&ine). morpho-
linc. piperarinc, p&peridine, polyamine resins, promuni.
purines, theobromine. triethanol-&mine, triethylmnine. trim-
othylaminc, tripropyl-Bn&ine and tris(hydroxy-methyl)-me-
thylamine (trometham&ne), but tlus is not u&tended to repre-
sent a restriction.

[0181] ('ompounds of the formula I and related formulae of
&he presvnt mveution v hick contain basm nitrogen-ioutain-
u& groups can be &Iuatermsed us&n agents such as (C,-C„)-
alkyl halides. for example methyl. ethyl, isopropyl and tert-
butyl chloride. bromide and iodide: di(C,-C )alkyl sulfates,
for example d&methyl, d&ethyl and d&amyl sulfate: (C, c-C', „)
alkyl halidos, for cxan&pie dccyl, do-divyl. Iauryl, myristyl
and steaivl chlonde. bromide and iod&de: and aryl-(C,-C )
alkyl halides. for example benzyl chloride and phenethyl
bromide Both water- and oil-soluble compounds of the for-

nnda I can be prepared usus sucl& salts.

[0182] The above-ment&oned pharmaceut&cal salts, uluch
are preferred, include acetate, tritluoroacetate. besylate, cit-
rate. Iim&amtc, gluconatc, hmnisuccinatc, hippuratc, hydro-
chloride, hydrobmnude. isetluonate, mandelate. me-glu-
mine, nitrate, oleate, phosphonate, pivalate, sod&um

phosphate, stea-rate, sulfate, sulfosalicylate, tartrate, thioma-
late, tosylate and tro-mcih-&mine, but this is not intendccdI to

represent a restnction.
[0183] The ac&d-addition salts of basic compounds of the
formula I and related formulae are prepared by bru&ging the
free base fiirm into contact with a sufficient amount of the
desired ac&d. caus&ng the lonnation ol the salt &n a conven-
t&onal nmnner. The free base can be regenerated by bring&ng
thi salt I'orm into contact u ith a b»ic m&d isolating thc free
base in a convent&onal manner The free base forms d&ffer &n a
certain respice t froinl thc co rrcspimding salt forms thereof wirh
respect &o imr&ain phys&cal proper&iou such Bs solubility ui

po1m solvents: for the purposes of the u&vent&oiu however. the
salts other-wise correspond to the respimtive free base forms
thereof.

[0184] As n&entioncd, the phannaceutically acceptnble
base-addit&on salts of the compounds of the formula I are
formed &vith metals or amines, such as alkali metals and
alkaline eanh metals or organic am&nes. Prefi.rred metals are
sodium. potassium. magnes&un& and calcnun. Preferred
organic amincs are N,Nudibcnzylethylencdiaminc„chlorop-
mcau&e. chohne, diethanol-amma, ethyleuedimnine, N-me-
thyl-I&-glucan&ine and procaine.

[0185] The base-addition salts of acidic compounds of the
Ibrmula i. and rcla&ed liirmulac are prepared by bringu&g thc
free acid fiirm into contact with a sufficient amount of the
desirixl base, cm&sing the formation of the salt in a conven-
t&onal manner. The free ac&d can be re enerated by bring&n

the salt form into contact uitl& an acid and isolating the free
acid in a conventional mam&er. Tlm free acid fiirms differ in a

certain respect from the correspondu&g salt iiinns thereofw&th

respect to certain physical properties, suc1& as solubility in
polar solvents: for the purposes of the &nven non, hou ever. the
salts other-wise correspond to the respective free ac&d forms
thereof.

[0186] Ifacon&pmmdofthefiirmulal.andrclatcdliinnulae
contau&s more thm& one ~Cup uluch is capable of fomun
pkarmaccutically acceptable salts of this type. thc fornuila I

also cncompasscs inultiple salts. Typical multiple salt f&irms

include. for example. bitartmte. diacetate. difumarate. dime-
glumine. di-phosphate. disodium and trihydrochluride. bm
tlus is noi intended to represent a restriction

[0187] IVI&h regard to that stated above. &t can be seen that
the tenn "phannnceutically acceptable salt*'n the present
connivtion is taken to mean an active ingredient which com-
prises a compound of the formula I, and related formulae in
the form of one of its salts. in particular if this salt form
unparts improved phai&nacok&net&c properties on the ac1ive

ingred&ent compared with the free form of the active ingredi-
ent or any other salt fomi ol'he active u&gre&haut use/ mirlier.

The plmrmaccut&cally acceptable salt form ofthe act&v e &By e-

dient can also provide this active &ny edient for the first t&me

with a desired pham&acok&netic property u hich it did not have
earl&er and can even have a pos&t&ve &nth&ence on the pharma-
codynmnics of this active ingredicn& with respect to i&s tlmra-

peuuc eflicacy u& the body

[0188] Owing to their molecular stmcture. the compounds
of the formula I, and related fonmdae cm& be chiral and cm&

accordingly occur u& various cnantiomeric forms. They can
therefore exist in racemic or in optically active form.

[0189] Since the plmnnaceutical activ&ty of the racemates
or stereo is onwrs of the compounds according to the invention
may d&ffer, &t may be des&ruble to use the enantiomers. In these
cases, the end product or even the intermediates can be sepa-
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rated inui enantiomeric compounds by chenucal or physical
measures known to the person skilled in the art or even

employed as such in thc syntlmsis

[0190] In the case of nacenuc amines. diastereomers are
fonncd front the niixturc by reaction tv ith an optically active
resolving agent. L'xamples of suitable resolving agents are
optically active acids. such as the I( and S fomis of tartaric
acid. diacetyltartmic acid. dibenzoyltartanc acid, mandelic
acid. mal ic acid, lactic acid. siutable N protected anuno acids
(Ior cxmuple N-bcirzoylproline or N-bettzeucsulfonylpro-
luie), or the venous optically active camphorsulfonic acids.
Also advantageous is clu omatogra phic enanti orner resolution
wnh the aid of mi optically active resolving agent (I'or
example dimtrobenzoylphenylglycuie. cellulose tnacetate or
other derivatives of carbohydrates or chinilly dcrivatiscd
methacrylate polymers unmobilised on silica gel) Suitable
eluents for this purpose are aqueous or alcoholic solvent
mixtures, such as, for example, hexane/isopropanol/acetoni-
trile, for exmuple in ihe ratio 82:15.3.

[0191] The uivenuon furthermore relates to the useofcom-
pounds of fornnila I, and related formulae in combination
with at least onc further mcxiicament active ingredient. pref-
el lbly llleillcallletrts iliad ill the tl'e'itillellt iif Iiliiltlple sclenw
sis such as cladnbine or another co-agent, such as interferon.
e . pegylated or non-pegylated uiterferons, prefembly uuer-
feron beta and/or with compounds unproving vascular func-
ti(ill (ll'it c(illibination with imnmnomodulating agents fiir

ex uuple Futgt&limed, cyclosporins, rapamivins or ascomy-
cuis, or their immunosuppressive analogs, e.g. cycl os porin A,

cyclosporin Ci, FK-506, ABT-281, ASM981, mpamycin,
40-0-(2-hydroxy)ethyl-rapamycui etca coiticosteroids;
cycfophosphiunide: azathioprene; methotrexate; lefluno-
mide. mizoribinc, mycophemilic add. mycophcnolatc
mofetik 15-deoxysper uahne: diflucortolone valemte: diflu-
prcdnatc: Alclonietasone dipropionatc: amcinonide, amsa-
crine: usparaguiase: imathioprum. basihximab. beclotuera-
sone dipropionate; betamethasone; betamethasone acetate;
bctamctlbasone diprupionate, bctanmtlmsone phosphate
sodique; betanietlmsone valemte: budesonide: captopnh
cltionnethine chlorhydmte; cladribine: clobetasol propi-
onatc, cortisone acetate. coitivazok ciolophosphamidci cyt-
ambine: daclizumab; dactinomycuie; desonide: desoximeta-
sone: dexamethasone; dexametlnsone acetate;
dexmuethasone isonicounate: dexamethasone metasulfoben-
zoate sodique; dexamethasone phosplmte; dexanietlmsone
tcbutate. dichlorisonc acetaie, iloxombicine chlorhydrate.
epinibicine chlorhydrate: iiuclorolone acetonide; fludrocor-
tisone acetate; fludroxycortide: flumetasone pivalate;
flunisolide: fluocuiol(me acmonide: fluocinonide: fluocor-
tolone: tluocortolone hexanoate: fluocortolone pivalate; fluo-
ronietholonc, fluprixinidenc acetate, riuticasone propionatc,
gemcitabine chlorhydrate: hafcmomde, hydrocortisone,
hydrocoitisone acetate, hydrocortisone butyrate, hydrocorti-
soiw, hmnisuccinatcx mclplmlan, mc7)rcdnisonc. nwrcaptopu-
rine: methylpreduisolone: methylprednisolone acetate: meth-
ylprednisolonc hmnisuccinate; misoprostok muromonab-
cd3, mycophcnolatc mofi:til, paramethasonc acetate,
preihmzoline, prednisolone: prednisolone acetate: predniso-
lone capronte: prednisolone metasull'obenzonte sodique;
preihflsolone phosphate sodique: prednisone: prednylidene;
rifbmpicine: rifampicine sodique; tacrolimus; teriflunomide;
thnlidonlidc; thiotep;ii tixocortol pivnlnte; trimncinolonc; tri-
amcinolone acetonide hemisuccinate; tnamcinolone bene-
tonide; triamcinolone diacetate; triamcinolone hexacetonide;

inununosuppressive monoclonal antibodies, e.g.. mono-
climal imtibodies to leukoc)ac recoptors. c g. MIK'.. CD2,
CD3. CD4, CD7. CD25. CD28. B7. CD40. CD45 or CD58 or
their ligands, or other inumuiomodulatory compounds. e g.
('TI,A41g, or other ialbesion molecule uihibitorg c g mAbs
or low molecular weiglit inhibitors including Selectin antago-
nists and VI.A-4 antagonists. A preferred composition is with
Cyclosporin A. FK506, rapmuycui or 40-(2-hydroxy)cthyl-
rapmnycin mid Vingolimod These fiuther medicements, such
as interferim beta. may be administered concomitantly or
sequentially, e.g, by subcutaneous. intmmuscular or oral
routes

[0192] These compositions can be used as medicmnents in
inunan and veterinary medicine
[0193] Iu embodiment 1. the present invention provides the
usc ol'ompounds of fiinnula (I) mid phanuaccutically
acceptable derivatives, solvates, tautomers, salts and stereo&-

somers thereof, including mixtures thereof in all ratios as a

illeillcililleili

[0194] Inmnbodinmnt 2. the present invention provides the
use of compounds accairding to embotbment I, and phmma-
ceutically usable derivatives. salts. tautomers. solvates and
stereoi so mars tlierco f. inc iud uig mixtures thereof ui all ran os,
for the preparation of u medicament for the treatment and/or
prophylaxis of a sphingosine I-phosplmte associated disor-
del.

[0195] In mnbodiment 3. the present invention provides the
use ofcompotuids accordin to one or more ofembodiment I

to 2, and phannaceutically usable derivatives. salts. tau-
tomerw solvates mid stereoismners thereof, including mix-
nires thereof ui el I ratios. for the prep urati on of a medicament
for the treatment and/or prophylaxis of an immunoregulatoty
abnomahty.
[0196] In mnbodiment 4. the presmit invention provides the
use nccoriling to embixiiment 3, wlmreiu the immunoregula-
tory abnormality is an autoinunune or chronic inflanunatory
discase selected front the croup consisting of systmnic hipus
erythematosis, chmnic rheumatoid artlinti. type I diabetes
mellitus. intlmnmatory bowel disease. biliary cirrhosis, uvei-
us, muluple sclerosis. mnyotropluc lateml sclerosis (ALS),
Crolui's disease. ulcemtive colitis, bullous pemphigoid. sar-

coidosis, psoriasis, autoimmune myositis, Wegener's granu-
lomatosis, ichthyosis, Graves ophthalmopathy, asthma, bone
marroworor antransplantrejectionorgraft-versus-hostdis-
crwse

[0197] In a further aspect, compounds of the present inven-
tion have an FC50 in GTF) S fiir tho bimling or modulntion to

the S I pl receptorof less than about 5 FM. preferably less than
about I FM

[0198] In a I'urther aspeck the invention provides tbe uso of
compounds of I'ormufa I and related formulae, as well as
phannaceutically usable derivatives, tmlts, tautomers, sol-
vates mid steremsomers thereof, uicluding mixtures thereof in

all ratios. for the preparation of a medicament fiir the treat-
ment and/or prophylaxis ol'discascs in which the inhibition,
activation, re ulation, and/or modulation of SIP, receptor
signal transduction plays a role.

[0199] In a furtlmr aspect, the invention provides the use of
compounds ol'Fonmda I mid rclatcd Formulae for tlm prc7xr-

ration of a medicament for the treamient and/or prophylaxis
ofauto inunune disorder or condition associated with nn over-
active inunune response.

[0200] Pharmaceutical formulations can be admuustered us

the foun of dosage units. which comprise a predetermined
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amoiuit of active uigredient per dosage unit. Such a unit can
comprise, liir exwnple. 0 5 mg to 300 mg. preferably I mg ki
100 mg. particularly preferably 5 mg to 50 mg, ofa compound
according to the invention, depending on tlm disease condi-
tion treated, Ilia lnelllixl oi administration and the age, weight
and condition of the patient, or pharmaceutical fornnilations
can be administered in the form of dosage units which com-
prise a predator«tine«I wnount of«cove i agre«lieut per dosage
unit. Preferred dosage unit formulations are those which com-
prise a daily dose or part-dose, as indicated above. or a cor-
responding fraction thereof of an active ingredient. I'urther-
more, pharmaceutical formulations of this type can be
prep ued using a process. winch is genemlly lmown in the
pharmaceutical ait.

[02U1] I'iwnnaceutical formulations can be adapted for
aihnuiistratmn via any desired suitable method. Ior example
by oml (including buccal or subluigual), rectal, nasal, topical
(including buccal. sublingual or transdermal), vaginal or
parcnteral (uicluding subcutaneous, uitrunuscular, intrave-
nous or intradermal) methods. Such formulations can be pre-
pared using all processes know n in the phaimaceutical art by,
for ex miplc, cwnbimng the active ingredient with the excipi-
ent(s) or adjuvant(s).
[0202] Pharmaceutical formulations adapted for oral
aihnuiistration can be aihmnistercd as scpamte units, such aw
for example, capsules or tablets: poivders or gmnules; solu-
tions or suspensions in aqueous or non-aqueous liquids;
edible foams or foam foods, or oil-in-water liquid emulsions
or water-ui-oil liquid enmlsions.

[U203] I'hus, for example. inthe case oforal administration
ui the fiinn of a tablet or capsule, the active-ingredient com-
ponent can be combined with an oral. non-toxic and pharma-
ceutically acci:ptablc inert excipient. such as, for example,
eth uiol, glycerol. water and the like. Powders are prepared by
comminuting the compound to a suitable fine size mid nuxing
it with a plumnaccutical excipient commututccdi in a similar
nianner. such as, for example, an edible carbohydrate, such
aw for example, starch or mannitol A flavour, prescrvatiiw,
dispersiwt und dyc nwy likev, ise be presenL

[0204] Capsules are produced by preparing a pov;der mix-
lure as dcscribcd above wid tilling alt«pal gclatilli: slicfls
therewith. C)lidants and lubncants, such as. for example.
highly disperse silicic acid, wlc, magnesium stearate, calcium
stearate or polyethylene glycol in sohd forni, c:m be added to
the pov,der mixture before the filling opemtion. A disuite-
grant or solubiliser, such as, for oxwnplc, agar-agar. calcium
carbonate or sodium wirbimatc. may likewise be added in
order to improve the availability of the medica-ment after the
capsule lws been taken.

(0205] In addition, ifdesired or necessary. suitable binders.
lubricants mid disintc rwits as wwfl as dyes can likwvise bc
incorporated into the mixture Suitable binders include
starciL gi'.Iatine, natural sugars, such as, for example, glucose
or beta-lac«ise, swectcncrs made Irom nwizc, nauiral and
syntheuc rubber, such as. for example, acacia tragac mth or
sodiiun alginate, carboxymethylcellulose, polyethylene gly-
col. ivaxew and tlm like. Thc lubricanLs usvd in thesi: dosage
forms include sodium oleate. sodium steamte. magatesnmt
stearam, sodium benzoate. sodiuni acetate. sodium chloride
and the like. The dtsuttekvzants include. without being
resuicted thereto. starch, methylcellulose, agar. bentonite,
xwithan gum and the like. Thc rabfcts arc fornmlatcd by, tiir
exwnple, prepanng a powder mixture. granulating or dry-
pressing the mixnire. adduig a lubricant and a disintegrant

and pressing the entire mixture to give tablets. A powder
mixture is prepared by mixing, the compound comminute«I in
a suitable m umer withe diluent ore base. as described above,
and optionally with a binder, such as, for example, carboxym-
ethylcellul use, mt alguiaie. gal«tine or polywnyl-pyrrolidiwe.
a dissolution retardant, such as, for example, paraifin, an
absorption accelerator, such as, for example, a quaternary
salt, andror nn absorbent. such as. Ior example, bentonite,
kaolin or dicalcium phosphate. The poivder mixture can be
gninulated by ivctting it with a binder. such as, I'or example,
syrup. starch paste. acadia mucilage or solutions of cellulose
or polymer materials and pressing it through a sieve. As an
alteraative to gmnulation, tire powder mixture can be run
tluough a tablenng maclfine, givuig lumps of non-unifomi
shape which are broken up to form ~van«les. The granules can
be lubncated by addiuon of steanc acid. a stearate salt, talc or
nuneral oil in order to prevent sticking to the tablet casting
moulds The lubricated mixture isthmi pressed to ive tablets.
The active inyedtents can also be combuied with a free-
flovving inert excipient mid then pressed directly to give tab-
lets without c urying out the gramilation or dry-pressing
steps. A trunsparent or opaque protective layer consisting ol a
slwllac scaling layer, a layer of sugar or polynmr material:wd
a oloss layer of ivax may be present. Dyes can be «lded to
these coatings in order to be able to differentiate between
dilTcrent dosage uniLv

[0206] Oral liquids. such as, for example. solution, synips
and cl ixim, can bc prcparcdl in the Iiorm ofdosage uni ts so iluit

a given quantity composes a pre-specilied amowit of the
compounds Syrups can be prepared by dissolving the com-

pounckv ui an aqucmus solut«w w ith a suitable flavour. while
elixirs are prepared using a non-toxic alcoholic velucle. Sus-
pensions can be for-at«lated by dispersion of thc ixmipounds
in a non-toxic vehicle Solubilisers and emulsiiiers. such as„

for example, ethoxylated isostearyl alcohols and polyoxyetli-
ylene sorbitol ctlwrs, preservativcs, tlavour additiivs, such as,
for exainple, pcppennini oil or natural sw cetcners or sacclui-
rin. or other artificial svi cate«era and the like, can likevi ise be
added

[0207] The doiwge unit fornudations for oral aihninistra-
tion can. if desired. be encapsulated in niicrocapsules. 'The

I'ormulation wm also be prepare«I in such a way tluit the
release is extended or retarded. such as, for exwnple, by
coating or cmbixiding of particulate material in polymers,
wax and the like.

[0208] Thc conipounds of thc formula I and related fornlll-
lae md snit«. solvatev and physiofogically functional denva-
tives thereof and the other active ingredients can also be
adniinistored in thc fimn of liposome delivery systcmw such
as, for exam-pie, small unilamellar vesic les, large unilamellar
vesicles and multilamellar vesicles I.iposomes can be
Iiormwi fmm various phospholipids, such as, I]or example,
cholesterol. stearylamine or phosphatidylclxilmes.

[0209] Thc compounds oi'Ihc fornntla I wid rclatcd fornni-
lae and the salts, siilvates and physiologically funcuonnl
derivatives thereof and the other active ingredients can also be
delivered using mwuic km«i wifibodies as indiv idual carriers
to which the compound molecules are coupled. The com-

pounds can also be coupled to soluble polymers as targeted
medicament earners. Such polymers may encompass polyvi-
nylpyrrolidone. pyran copolymer, polyhydroxypropyl-meth-
acrylwnidophcnol, polyhydroxyethyfaspartwnido-plwnol or
polyethylene oxide po lyly sine. substituted by palmitoyl mtdt-

cals. The compounds may fiirthermore be coupled to a class
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of biode~sadable polymers which are suitable for achieving
controlled rclcmsv. Of'a mcdicamcnt. for example polylactic
acid. poly-epsilon-caprolactone, polyhydroxybutync acid,
poly-oithoestcrs. polyacetals, polydihydroxypyrans, polycy-
anoacrylatcs and crosslinked or amphipathic block copoly-
mers of hydrogels.

[UZIU] Pharmaceutical fomiulations adapted for transder-
mal adnlinistration can bc administered as independent plas-
ters for extended. close contact with the epidermis of the
recipient. 1hus, for example, the active inyedient can be
dehvered from the plaster by iontophoresls, as descnbed nl
general terms ln Plmnnaceutical I&esearch, 3(Ci), 318 (1986).

[0211] Pharmaceutical cumpounds ndapted for topical
a(hnlnlstration can be fornuilated as ointments. creams, sus-
pensions, lotions, powders, solutions, pastes, gals. spmys,
aerosols or oils

[U212] For the treatment of the eye or other external tissue,
for cxamplc mouth mid skin, tlm fornmlations are pref(.rably
apphed as topical ointnlent or cremn. In the em(i: of formula-
tion to give an ointment. the active ingrixfient can be
employed ciibcr with a parafiinic or a water-miscible cream
base. Alternatively, the active ingredient can be formulated to
give a cream sv ith an oil-in-water cream base or a water-in-oil
base.

[0213] Pharmaceutical formulations adapted for topical
apphcauon to thc csv. ulcludc esv. drops. m wluch tlm acuvc
ingredient is dissolved or sus-pended in a suitable carrier. in
pllrtlclilaf ali a(ploius solve&it.

[0214] Pharmaceutical formulations adapted for topical
application in the mouth mlcompass lozenges, pastilles and
moutbwashes

[0215] Pharmaceutical formulations adapted for rectal
administration can be administered in the foml o f supposllo-
rlcs or cncnliis,

[U216J Pharmaceutical formulations adapted for nasal
admuustrauon ul wluch the carrier subsmnce is a sob d com-
prise a coarse pov;der having a particle size, for example. ln
thc range 20-500 microns. wluch is administered in tlm num-
ner ln wluch snuff ls taken. (.e. by rapid lnhalauon via the
nasal passages from a container containing the powder held
close to the m&se

[0217] Suitable formulations f'or administration as nasal
spmy or nose drops with a liquid as carrier substance encom-
pass acta e-ulgredlent solutions ln water or oil.

[0218] Pharmaceutical formulations adapted for adminis-
tration by inhalation encompnss finely particulate dusts or
mists, wluch can be genemted by va nous types ofp res suris ed

dispensers with aerosols. nebulisers or insufilators

[0219] Pharmaceutical formulations adapted for vaginal
a(hninistration can be administered as pessaries, tampons,
cream~, gcls, pastes. fimms or spray li&nnulations

[U220] Pharmaceutical formulations adapted for parenteral
administration include aqueous and non-aquix&us stnilc
uqection soluuons m&mprislng antioxldants, buffers, bacte-
riostatics and solutes, by means of which the formulation is
rendered isotonic u it h the bkmd of the rem pi en( to be treat(xf,
and aqueous and non-aqueous sterile suspensions. wlfich may
comprise suspension mcxlia mid thickeners The formulations
can be administered in sulgle-dose or multidose containers,
for example sealed ampoules and vials, and stored in freeze-
dricd (lyophi li sad) state, so that only thc addition of the sterile
carrier hquid, for example water for infection purposes.
immediately before use is nsecessary.

[0221] Injection solutions and suspensions prepared in
accordance u itb the recipe can bc priparcdf from stcnlc pow-
ders, granules and tablets.

[022Z] It goes without saying that. in addition to the above
particularly mentioned constituents, the Ionnulanons may
also compose other agents usual in the art v;ith respect to the
pariicular iypc of fi&nnulau(m, thus, for exmnple. fi&rmula-

tlons (vhich are suitable for oral a(hnuustration may compnse
ffavours.

[0223] A therapeutically effecuve mnount ol a compound
of the formula I and related fornnllae and of the other active
ingredient depends on a number oi'actors, including, f'r
example. the age and weiJtt of the unmal, the precise disease
condition wlfich requires treatment, and its severity, the
nature of the fi&rmulation and thc luetlx&d of'dmlm strati(m,
and ls ultimately determuled by the treatuig doctor or vet.
However, ml effective amount of a compound is generally in

the rulge from 01 to 100 mg kg of body ucight of the
recipient (mammal) per (Lsy and particularly typically in the
range from I to 10 mg/kg ol'bodi wcigftt por (k(y Thus. the
actual mnount per day for an adult mammal u elglung 70 kg is
usually benveen 70 and 700 mg, where this amount can be
adnlulistercd as an uldividual dose pcr day or usimlly ul a

series of part-doses (such as, for example, tv.o, tluee. four,
five or six) per day, so that tlm total daily dose is the same. An
effective amount of a salt or solvate or of a physiologtcaffy
fiulctional derivative thereofcan be detemuned as the fraction
of the effective amount of the con&pound per se.

[OZZ4J The present invention furthemiore relates to a

nlethod for treating a subject suffering from a sphingosinc
I-phospf&ate associatcsf disorder, comprising administering
to said sub) ect an effective amount of a compound of formula
I The prcscnt invention preferably relates to a method,
wherelnthesphin osine I-phosphate-I associateddisorderis
an auto inunune disorder or condition associated with an over-
active llnuluup. i(spouse.

[OZZ5] The presmlt invention furthemiore relates to a

nwthod of treating n sub jivt suffering fmm ml inununerogu-
latory abnomality, compn sing a(hninistenng to said sub) ect a

compound of formula I in an amount that is effective for
treating said inununorcgulatory abnormality fhe prcscnt
invention preferably relates to a method v;herein the inunu-
noregulatory abnormality is an mitoinmuule or chronic
ulflmnmatory disease selectwf from the group consisting of
amyotrophic lateral sclemsis (ALS). systemic lupus erythe-
matosus. chronic rheumatoid arthntis. type I diabet(w melli-
tus, inflanunatory bowel disease. bdiary cirrhosis, uveitls,
nuiltiple sclerosis. Crohn's disease, ulcerative colins, bullous
pemplu (nd, xarcmdosis. psonasis, autoinmlunc myositis,
We ener's ranulomatosis, ichthyosis. Gmsves ophthalmopa-
thy imd asthma. Tlm present lltviullon furthermore relates to
a ulP(boil whcrcul the immunoregulatory abnormality is bone
marrow or organ tmnsp lant rejection or graft-vemus-host dis-
ease Thc present invention I'urtbermorc relates to a nwthod
wherein the unmunoregulatory abnonnahty is selected from
the group consisting of: tmnsplantation of organs or tissue,
grafgversus-host diseases bmught about bv transplantation,
autolnunune syndmmes including rheumatoid artluitis, sys-
temic lupus crythematosus. Hashimoto*s thyroiditis, multiple
sclerosis. myasthema ravis. type I diabetes mellitus, uveitls,
postenor uveitis. allergic encephalomyehtis. glomerulone-
phritis, post-infectious mitoinunune diseases including rheu-
matic fever and post-infectious glomerulonephntis. &nfiam-

matory and hyperproliferative skin diseases, psoriasi~. atopic
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dennatius, contact dermatitis. eczematous dermatitis, sebor-
rhoeic dernmtitis, lichen plunus, pemplugus, bullous pem-
phigoid, cpidcrnuilysis bullosa, utticaria, angiocxfa»as. vas-

culitis. erythema, cutaneous eosinophilia. lupus
erythematosus. acne, alopecia greats, kemtoconjunctivitis,
vernal coniunctivltls. uveitis associated lvith Behest's dis-

ease, kcratitis, herpetic kcratitis, cunical cornea, dystrophia
cpithelialis corneae, corneal leukoma, ocular pemphigus,
Mooren's ulcer, scleritis, Omves'pthalmopathy. Vogt-Koy-
anagi-Ifarada syndrome. sarcoldosls, pollen allergies, revers-
ible obstructive airway disease, bmnchial msthnlm allergic
astfuna, intrinsic astluna, extrinsic asthma. dust asthma,
cftlonic or inveterate astluna. late astluna and airway hyper-
responsiveness, bronchins, gastnc ulcers. vascular damage
caused by isclmmic diseases and thmmbiwin ischemic bmsel
diseases, inflanunatory bowel diseases. necrotizing cntero-
colitis, intestinal lesions associated with thermal burns,
coeluic diseases, proctitis. eosinophilic gastroenteritis, mas-
locytosls, Crohn's disense, ulcerative cohtis, nu raine, rluni-
tis. eczema, interstitial nephritis, (foodpasture*s syndrnme,
hemolytic-uremic syndrome, diubetic nepluopathy, multiple
myositis. Ouillaln-Barre syndmme, Menlere's disease. poly-
ncuritis, multiple neurius, monmieuritis, radiculopatby,
hyperthyroidism, Basedow's disease, pure red cell aplasia.
aplastic anemia, hypoplastic anemia, idiopathic tluombocy-
topemc purpum. autoinunune hemolytic anemia, agranulo-
cytosis, peniicious mlemia, megaloblastic anenlia, anerythro-
plasia, osteoporosig sarcoidosis, fibroid lung, idiopathic
interstitial pneumonia. dermatomyositis. leukoderma vul-
gmiu ichthyosis vufgaris. pluitoallergic san sitii ity. cutmicnuis

T cell lymphoma, chronic lymphocytic leukemlm artenoscle-
rosls, atherosclerosis, aonitls syndrome. polyarteritis nodosa,
myocardosis. svlerodenna. Wegcner*s rmlulomm Sjogrlni's
syndnmie. adiposis. eosinoplulic fascitls, lesions of glngtva.
pcriodontium. alvcolnr bone. substantia ossea dcntis, okml-

enikmcphntiu male pattern alopecia or alopecia semlis by
preventuig epilation or providing hair germination and/or
promoting, hair gcnenltion and hair growth, muscular dystro-
phy. pyodernui and Senary's sylulrome, Addison*s diseassb
ischemia-reperfusion injury of organs v;hich occurs upon
preservation, transplmitation or ischemic disease, endotoxin-
shock, pseudomembranous colitis. colitis caused by drug or
radiation, ischemic acute renal insufhciency, cluonic renal
insu)Ticiency, loxinosis caused by lung oxygen ordrugs. lung
cancer, pulmonary emphysema, cataracts. siderosis, retinitis
pigmentosa. senile macular degenemtion, vitreal scarring.
corneal alkali burn, dermatitis erythenia mulnforme. hnear
IWA ballous dermatitis and cenient demiatitis. gingivitis. peri-
odontitis, sepsis. pancreatitis. diseases caused by environ-
mental pollution. a lng, carcinogenesis. metastasis of carci-
nonm and hypobaropathy. disease caused by histamine or
leuklitrmne-Co refmise, Behcet's disanlse. nutmmmune hepu-
titis, pnmary blhary cirrhosis, sclerosuig cholangitls, partial
liver resection, acute liver necrosis, necrosis caused by toxin,
viral hepatitis, shock. or anoxlm B-virus hepatlus, non-A'on-B

hepatitis. cirrhosig alcoholic cirrhosis. hepatic failure,
I'ulminmit hepatic Giilurc, late-onset hepatic failur~. "ncute-
on-cluonlc" hver failure. auynentatlon ofchemotherapeutic
effect, cytomegalovirus infcctinn, H('MV infection. AIDS.
cancvr, senile dementia. trauma mid chronic bacterial inl'cc-

11011.

[0226] The compounds of invention have been named
accordlnoo the standards used in tile program "A('D/Name

Batch" from Advanced Cliemistry Development Inc o ACD/
Labs (7.00 Release). Product version: 7.10, build; 15 Sep.
2003

f X.AMPIHS

[0227] Methyl 5-(methoxymethyl)-I -phenyl-111-pyrazole-
4-carboxylate (165 mg; 0 67 nunol) ivas prepared following
the procedure dcscribcd in Menozzi, Ci et al. Farmaro, 1990,

45. 167-186.

[0228J The Hl'1.( data provided in the examples described
beloiv u ere obtained as follov,s.

Method A: flPLC colunms: Phenomenex Luna 50 «18 (2),
100x4 (i nun. (Plus oouard cartndge) at a fiow of 2 mL/min; 5

mut gradimit from 95:5 ([0 I "/o (ViY) formic amd ln II,O]
[0 1% (V/V) Iiinnic acid in Me«N]) lo 5 95 ([0 I lo (V/V)
formic acid in HsOJ: [0.1% (V/V) fomiic acid in Me('NJ).

Method B HP[,C'olumns: Waters Xterra MS 50 C'18. 100x

4.6 mm. (Plus guard cartridge) at a tlovl of 2 mL/min; 5 nun

gm diect fmm 95: 5 ([10 mM anunonium bicarbonate ui I I,OJ:
MeC N) to 5:95 ([10 mM mumonnlm bicarbonnte ui II,O]
MeC N).

Method C'PI.C'olunuls SVaters Sunfirc 50 C'18, 150x4 6

mm nt a liow of'1 mf Anin, 30 min or Micnt from 95 5 ([0 1%

(V/V) formic acid in HaO]: [0.1% (V/V) formic acid ln

MeCN]) to 0.1% (V'V) formic acid in MeCN.

Method D: IIPLC colunuis: Waters Xtena 59 C1 8 (2), 250x
4.6 nun at a flow of I mL/mui; 30 min p ad lent from 95: S ([10
mM ammonium bicsrboimte in HsO] McCN) to MeC'N

Method Ii IIPLC colunuis Waters Sunlire 50 C18, 150x4.6
nun nt a tlow of 1 mf /min, 20 min gradimlt fmm 98 2 ([0 1%o

(V/V) fiirmic acid in HsO]. [0.1% (ViV) fonmc acid in

MeCN J) to 0.1% 1 V/V) formic acid in MeCN.

Method H HPLC'olumns: Phenomenex Luna 59 ('la (2),
100x4 6 nun. (Plus guard cartridge) at a fiow of2 rnL'min: 3 5

nun gradient from 95:5 ([0 1% (V/V) formic acid ln llsO]
[0 I'!o (V/V) fomlic acid in Mc( N]) to 5 95/o ([0 1% (V/V)
fiirmic acid in HiO]: [0 1% (V/V) formic acid in Mcs«NJ)
then held for 4 minutes at 5:9S ([O.lao (ViV) formic acid nl

HsO], [0 I'/o (V/V) fannie acid ui MeCND

Method Ci: I IPLC colunms; Waters Sunfire 59 C I 8, 150x4.6
nuu at a flow of 2 mL/min; 3.5 mui gmdlent from 95: 5 ([0 1%i

(V/V) fiinnic acid in HsO] [01/'o (V/V) formic acid in

Me('NJ) to 5:9S ([0.1% (V/V) formic acid in H,OJ: [0.1%
(V/ V) formic acid in Me«N J ) then held flir 2 nunutes at 5 95

([0.1'/o (V/V) formic acid in I fsO] [0.1% (V'V) iiirmic ncld

in McCN]).

[0229] All Methods Typiail Injections 2-7 frf. IIV dctcvtion
via HP or Waters DAD, Start Range (nnl): 210. End Range
(iun); 400, Range interval (nm); 4 0. Otller u avelength traces
are extracted from the DAD data

[0230] Optional L'LS detection using Polymer Labs L'LS-

1000. MS detection. MtcromassZQ, single quadrupole LC-

MS lnstrlllilcllt

loni sauon is either electrospray (11SI) or APCI dependent on
compoulxl t)pes.

[0231] flic NMR data pmvided ln the examples descnbed
below werc obtained as follow ed 'H-NMR. Bnikcr DPX 400
MHz
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[0232] The microwave chenustry was performed on a
single mode microwave rcnctor Smith ( rm&tor&™« from Per-
sonal Chem&stry or a single mode microwave reactor Imt&s-
tol Sixty i for&l Buitagc

intermediate 3: Nxhydroxy-3-(methylsulfonyl)ben-
zenecarboxim&dmuide

[OZ37]

Intermediate I 2-[3-(2,5-difluoropheuyl)-1.2,4-oxa-
diazol-5-yl]-I-phenyletluinone

102331

0

[0234] A soh&trna of ethyl 3-oxo-3-phenylpropanoate (14
mix 80 mmol) m&d 2,5-difluoro-Nuhydroxybenzenecarbox-
imidan&ide (FRD-Fluoroclmmical, 6 89 g; 40 nunol) in tolu-
ene (40 mL) &vas heated to 120'. for 18 hours. The solvent
was removed in vacuo and thc residue triturated with diethyl
ether to yve Intermed&ate I as a pink sol&d wluch was used
d&rectly without any further punfication. 'H NMR: (CDCI«
400MHz)811.68&(IH.brs),804-800s(2H,m),7 91-7 86&

(211, m). 7,80-7,73& (IH. m), 7.69-7.63" (HI. m), 7.58-7.45
(3H, m), 7.28-7 16 (2H. m), 6.32& (1H, s). 4.71" (2H, s)
(compound isola&cd as a mixture ol'eto mid ecol forms.'eto form. 'nol form).

[0238] To a solution of 3-(methyfsulfimyl)benzonitnle
(Apollo; 2 7 g: 15 nunol) in abs. I.tOH (20 mL) was added
hydroxylamine (5 mL; 75 nunol) (50% u& water) and the
mixture «as hen&ed to 78" 6'. for 18 boun Brine (100 ml.)
was addcxi and the solid formed was removed by filtmtion,
washed with water and dried to give Intenned&ate 3 as a wlute
. olid (2 67 g, 83%) 'H NMR (DMSO-d,, 400 MHz) 8 9.91
(IH. s), 8.25 (IH. t, J=I.SHz), 8.04 (IH, dt. J=7.9, 1.4Hz),
7 96 7 93 (Hl. m), 7 70(HI. t, Ji 7 9Hz), 606 (2H, s), 3 27
(3H. s).1 ( /MS 215 (M+H)'. HPI 6'(Method B) Rt 1.80 n&in

(Punty: 99 2%)

Intermediate 4; 2-[3-[3-(methylsuliiinyl)phenyl]-1.2,
4-o xadi au&l-5-yl] - I -py odin-4-y le the no us

[OZ39]

0

Q"
Intermediate 2: 2-P-(2,5-difluorophenyl)-1,2,4-oxa-

dinzul-5-yl]-I -pyridin-4-ylcthanone

[0235]

[0240] A solut&on of ethyl 3-oxo-3-(pyridin-4-yl)pro-
paimate (Apollo, 386 mg, 2 mmol) and Intermediate 3 (214
n&g, I mmol) in toluene(2 ml ) was heated to 180" ( in a
nucrowave reactor for 45 min. The solvent was removed in
vacuo and ihe residue triturntcd «ith isopropanol to give
Intern&cdiatc 4 as nn off-white solid, which was used directly
«ithout any further puniicat&on. 'll NMR (DMSO-ds. 400
MHz) F& 11.58& (I H. br s), 8 93-8,90s (2H, m), 8 82-8 75&

(2H. m). 8.67 (I H, s), 8 44-8 38'2H, m), 8.40-8 35" (2H,
m). 8.18-8 12'2 H. m). 8.13-8.07'211, m). 7.83-7.70 (31L
m), 6.45& (HI, s), 4 71* (2H, s), 3 15& (3FI. sj. '3.11'3FL s)
(compound isolated as a mixture of keto and ecol fonna,
* keto foun. ecol form)

I&uenned&ate 5. 1-[3-(2.5-d&fluorophenyl)-1,2.4-oxa-
duizol-5-yl]-3-methoxyaceuine

[02411

[0236] A solution of ethyl 3-oxo-3-(pyrid&n-4-yl)pro-
panoate (Apollo; 772 mg; 4 mmol) and 2,5-difluoro-Nuhy-
droxybenzenecarboxinudamide (JRD-I'luorochem&cal. 344
g; 2 nunnlj in toluene (2 mL) and MeCN (2 mL) was heated
to 180" C in a microwave reactor for 15 min. 'Ibis reaction
&vas performed three t&mes and the react&on m&xtures were
combined for &vorkup I'he solid formed was removcxi by
liltrat&on. washed «ith «ster and diethyl ether m&d dried ui
g&ve Intermed&ate 2 as an off-v bite solid wluch «.as used
directly «ithout any further purification 'H NMR: (DMSO-
ds, 400 MHz) o 8.94-8.90" (2H. m), 8.82 8.77& (2H. m),
8.28-8.19v (JH. m), 7.98-7.90 (2H, m), 7 85-7.76'IH, m),
7 fii3-7 54 (2H. m), 6.94 (IH. s). 5 28" (2H, s) (con&pound
isolated as a m&xture of keto and enol forms, "'eto foun,
"=cnol form). LC/MS: 300 (M-H) HPLC (Method B) Rt
2.64 min (Purity 96.5%).

[0Z4Z] A solution of methyl egmethoxy-3-oxobutanoate
(Apollo; 0 26i mL; 2 nunol) and 2,5-ditluoro-Nuhydroxyben-
zenecarboxinudamide (JRD-Fluoroche&uical, 172 mg; I

nunoi) in toluene (2 ml,) and MeCN (I mL) was heated to
180" C. in a micro«ave reactor for 45 min. DCM (10 mL) and
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water (10 mL) were added nnd the mixnire filtered tlu ough a

hydrophobic I'rit Thc solvent was removed in vacuo mid thc
residue puritied by tlash cbromatoyaphy on a Biotage 25+S
co harm, slut ing w ith petru I contni ning increasing amounts of
FtOAc Tbe product was dissolved in DCM (10 mL) and
washed with copious mnounts of water and the mixture
passed through a hydrophobic frit. Tbe solvent was removed
ui vacuo to give Intermediate 5 as aye)low oil which was used
directly without any fiirther purification 'H NMR: (1'Iy.'l...
400 MHz) 6 1070 (IH. bra). 7 78-7 68 (1H. m), 7 25-7 )ti

(21 L m). 5 96 i
( I I I, s), 4 26" (2H. s). 4 15 (211, s), 3 49'311,

s). 3.46" (3H, s) (compound isolated as a mixture of keto and
encl forms,'eto form, cool form) LC/MS 267(M-0) .

IIPLC (Metlaid B) Rt 2.98 min (I'urity: 92.9%).

Intermediate 6: 1-[3-(2,5-difluorophenyl)-1,2,4-oxa-
diazoi-5-yl]butan-2-one

[0243]

O

[0246] To a solution of ethyl 3-oxo-3-(pyridin-4-yl)pro-
panoatc (Apollo. 3 g: 15 5 mmol) m toluene (109 ml,) was
added DMI'.DMA (2. 7 mi.: 20.15 nano1) and PPTS (400 mg).
The mixture was heated to 90" C fiir 2 lxmrs 'I he solvent v;as
reimived in vacuo and DCM (100 ml ) and water (100 mi.)
were added and the mixture passed thmngh a hydrophobic
frit The solvent was rcmoivd in vacuo and the residue redis-
sotvext in ethanol (100 mL) and water (10 mL) Tlus solution
was addixt to a mixture of cyclohexylhydrazine liydrochlo-
ride (Fluorocheni, 2 34 g, 15 5 mmol), and sodium acetate
(2.54 g: 31 mmol). The mixture ives heated to rethix for 3

hours and the etlmnol removed in vacuo. DCM (100 mL) was
added and the mixture ives filtered ilu ough a hydniphobic fnt
and the solvent removed in vscuo. The residue was pun fied by
tlash chromatography on a Biotage 25+M colmnn. eluting
with petrol containuig increasin mnounts of PtOAc. The
residue was triturated with diethyl ether to give Intermediate
7 as an oliiwhite sobd. 'H NMR: ((.D('ls, 400 MHz) 8

880-873 (211. m), 802 (H L s). 730-72(i (211, m), 4.14 (2H,

q, J —7.0Hz), 3. 84-3. 75 (I H, m). 2.08-1. 91 (2H, m), l. 90-1. 76

(4H. m), 1.70-1.59 (III, m). I 30-1 18 (3H. m), 1.16 (311, t,
I 7.01 lz). LC/MS; 300 (M+0)'. I IPLC (Method B) Rt 3.45
niin (Purity: 96 3%).

Intenneduite 8: Nuhydmxy-4-(hydroxymethyl)ben-
zenccarboximidmnide

[t)247]

[0244] A solution el'methyl 3-oxopcntanoatc (Apollo, 0 25

mi. 2 mmol) and 2.5-difluoro-NOhydmxybenzenecarbox-
imidamide (JRD-I'luorochemicnl, 172 mg; I mmol) ui tolu-
ene (2 ml.) and Me( N (1 mi,) v as bested to 180''n a
microwave reactor fiir 45 nun. DCM (10 mi.) md water (10
mi ) werc added and the mixture tittered through a hydropho-
bic tkit Thc solvent was removed in vacuo and tbe residue
purified by tla ah cluomatographv on a B iotage 25+ S colunm,
cluting with petrol containing increasing amounts nfl tOAc
to gii e Intenncdiate 6 as mi olf wlnte sobd which was used
directly without any further purification. 'H NMR: (CIX'li,
400 MHz) 6 10 76ii (IH, br s), 7 79-7 73 (1H, m. ArH),
7.24-7.16 (211. m). 5.63 (Ill, s). 4.14'21i. s), 2.66s (2ii q),
2 44i (2H, q), 1.24S (3H. t), 1.14'3H. t) (compound isolated
as a mixture ol'cto aml encl form~. "—keto 1'orm, ' mail
form). LC/MS: 251 (M-H) . HPLC (Method B) Rt 3.37 min
(Purity: 98.1%1.

lntemiediatc 7

ethyl I-cyclohexyl-5-pyodin-4-yl-Hl-pycazole-4-
carboxylate

[0245]

i to~
N

HN

OH

[0248] To a solution o 1'4-(fiydroxymetfiyl)bcnzonitri le (I l.
05 g; 83.08 nunol) in abs. BtOH (100 mL) was added
hydroxylamine (27.4 mi; 415 4 nmiol) (50% in water) and
the mixture was heated to 74' for 16 hours. The niixture
was poured into a crystallizing dish and the solvent allowed to
evaporate. The residue was washed w:ith copious anxiunts of
EtOAc, dry MeOH nnd dry MeCN which was filtered tluough
a hydrophobic frit and the solvent removed in vacuo to give
intermediate 8 as a white solid (13.12 g, 95%) 'H NMR
(DMSO-ds. 400 Ml iz) 6 9 58 (0 L s). 770-762 (211, m). 7 34

(2H, d, .1=8 1 Hz). 5.79 (2H. s), 5.23 (IH. t, J=5.6 Hz). 4.54
(2H. d. I 5,6Hz),

intermediate 9: I-cyclohexyl-Nuhydroxy-5-phenyl-
IH-pyrazole-4-carboximal nnide

[0249]

Y,H

OH
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Step I:
I-cyclohcxyl-5-phenyl-IH-pyrazole-4-carbonitrile

[025U] li& a solution of 3-oxo-3-phenylpropanenitrile
(Avocado; 2.2 g: 15 mnml) in toluene (100 ml,) was added
DMF.DM&& (2.7 mL: 20 mmol) and PPI'S (375 mg). The
mixture was hcatcd to 90'. for 4 lx&urs The solvent uas
removed u& vacuo and DCM (100 mL) mui water (100 mL)
were added and the mixture passed tluough a hydrophobic
lrit Thc s»lvent was removel in vacuo mid tlm residue redis-
solved &n ethanol (95 mL) and uater (9.5 mL). This solut&on
was added to a mixture of cyclolmxylhydmzine hydrochlo-
ride (Fluorochem, 2.26 g. 15 mmol). and sodium acetute
(2.46 g: 30 nunol). The mixture was heated to reflux for 24
hours and the ethanol rcmovcd in vacuo D&.'M (100 ml ) and
water (50 mL) were addcxk md ihe niixture uas liltercd
through a hydrophobic frit and the solvent removed in vacuo.
The resi&h&e waws purifiod by tlasb chronmtography on a

Biotage 40+M cobunn, elut&ng with petrol conta&ning

incren sing amo&u&ts of I.tOAc. 1 he residue was trim rated with
d&ethyl ether to give the title compound as m& ofl&v;hite solid.
'll NMR: (CDCI v 400 Ml lzj 8 7. 8& (Ill, sb 7.58-7.50 (3H,
m), 7.46-7.37 (2H, m). 4 14-4.04 ( I H, m), 2.07-1 95 (2H, m),
1.95-1.7S (4H. m). 1.74-1.59 (III, m), 1.72-0.SI (311. m).
LC/MS 252 (M+H)'. HPLC (Method B) Rt 4.30 min (Purity:
96 3'/o).

passed through a hydrophobic frit. The solvent u.as removed
in vacuo mxl the residue redissolved in ethanol (90nfl,). This
auxture v as added to a s el ut&on of (2-fluorophenyl)hydmz&ne
hydrochloride (Fluorochem; 2A4 g; 15 mmol) and sodiiun
aim&ate (2.46 gi 30 nunol) in &voter (9 ml,) Thc mixture uas
heated to reflux for 7 hours and the etlmnol removed in vacuo.
DCM (100 ml,) and water (50 ml,) were added and thc
mixture uas liltered through n hydroplu&b&c frit and the sol-
vent removed in vacuo. The residue v;as purifiedl by flash
chronmtography on a Biotage 40+M column, eluting &vith

petrol containing &ncreas&ng amounts of L'tOAc to give Inter-
mediate 10 as a brown oil (3.1 g; SS"/o). 'H NMR: (CDCI&,
400 MHz) &5 8 06 (HI, s), 7 51-742 (211. m), 7.33-7.22 (211„

m). 3.86 (3H, s), 246 (311, sj. LC/MS: 235 (M+Hj'. HPLC
(Method A) Rt 3 28 min (I'urity: 96.2%).

intermediate 11: 2-[3-(2,5-difluorophenyl)-I,2,4-
oxalis/ol-5-yl]-I-(tetrahydr&u2H-pyrau-4-yl)c&ha-

rlot&e

[0254]

Step 2 1-cyclolmxyl-Nuhydroxy-5-phenyl-I H-pym-
/ole-4-carboxun&dmuide

[t)251[ To a solution of I-cycloi&cxyl-5-phenyl-IH-pym-
zole-4-carbon&tnle (2.37 g; 9.4 mmol), obtau&ed from step I,
in abs. L'tOH (12. & mL) u as added hydroxylamine (3 mL; 45
mmol) (50% u& uater) uid the mixture uas heated to 78'.
for 18 hours. Bnne (5 mL) was added and the L'tOII removed
in vams& DCM (20 ml ) was add&d and the mixture ui&s

passed through a hydrophob&c fni. The solvent uas removed
&n vacuo and the solid v;ashed with water and diethyl ether
m&d dried io give Intermediate 9 as m& olf-white solid (2.6 g,
97%) 'I l NMR: (DMSO-d„. 400 MI Iz) 6 9.18 (I I I, s), 7 73

(I H, s), 7 53-7 44 (3H, m), 7 40 (2H, d..1=6.9H/), 5 35 (2H,
br s), 3 84-3 74 (Hi. n&). 1 92-1.73 (6H, m). 1.59 (IH. s).
1.19-1.06 (3H. m). LC/MS: 285 (IVI+H)'. Hl'LC (Method B)
Rt 3.3& min (I«rity 98 5'/o).

Intermediate 10 methyl I-(2-fluorophcnyl)-5-me-
thyl-HI-pyrazole-4-carboxylate

[U252[

[0255] A solution of 3-oxo-3-(tetrahydro-pymn-4-yl)-pro-
pionic acid ethyl ester (Plmnnacore; 200 0 mg: 1.0 nuuol ) and
2,5-difluoro-Nuhydroxybenzenecarboximidamide (JRD-
I'luorochem&cal, S6.1 mg, 0. &0 mmol) &n toluene (2 mL) a&xi

acetonitnle (2 mL) was heated to 180" C. for 15 minutes in the
nucrou me. The sol&mnt was rmnovcd in vacuo and thc resi-
due re&hssolved u& DCM (10 mL) and uashed w&th water
(3x10 mL). The organ&c layer was passed tluough a hydro-
plx&bic and the solvent removed m vacuo The re~idue uas
purified by flash chromatognsphy usu&g a B&otage 12oM col-
unin, eluting with petrol containing increasing an&ounts of
F&OAc. The product was tritura&ed u&th I I petrolxiiethyl
ether and DIPk'o give intermediate 11 as a pale yellow solid.
LC/MS 309(M+H)'PL( (Method B)Rt3 26min(Purity
92 6%).

Qz)

Intenuediatc 12 tctrnhydro-2H-pyran-4-yibydnr/inc,
tnth&oroacetate

[0256]

[0253] To a solution ofmethyl 3-oxobutanoate (1.6 mL; 15

mmo1) in toluene (100 mL) was added DMF.DMA (2.6&5 mL;
20 nunc l) and Ppl'S (375 mg) The mixture was heated to 90"

C. for 2 hours. 11&e solvent was removed &n vacuo and DCM
(25 mL') and eater (25 mL) were added and the mixture

NH

[0257] Tetrahydro-4H-pyran-4-oim (Apollo: 924 plz 10.0
nunol) and tert-butyl carbazate (1.39 g; 10.50 mmol) mere
dissolved in ethanol (10 mL) and stirred at room temperature
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overniJ&tt. The solvent was removed in vacuo and the residue
was redissofvcxf in I I water:acetic acid (10 ml.) and sodium
cymioborohydnde (660 mg, 10 50 mm

of 

) added. The mixture
was stirred at room tmnperaturc liir 3 hours and tlmn 2: I ethyl
acetate:10% aqueous potassium curb&mate (50 mf,) addcedf

The organic layer was separated, washed with brine, passed
through a hydrophobic frit and the solvent removed in vacuo
Tire residue was redissolved in DCM (10 inf,) and tnfiuoro-
acetic acid (I ml,) added and the mixture stirred overnight.
Tlm solvent was removed in vscuo to yield I ntennediatc 12 as
a senu-solid slurry which was used directly without any pun-
fication. 'H NMR: (LJMSO-dw 400 MHz) 8 4.08-3.76 (2H,
ni), 3.41-3.27 (211, m). 3 23-3. 14 (111, m), l. 99-1. 83 (211. m),
1.59-143 (211. m). LC/MS: 117 (M+II)'.

redissolved in DCM (10 mL). washed with water (3 x 10 mL).
passed through a hydrophobic fnt and the solvent removed in
vari&&1 Tlm rcsi&hie was purilief by Bush chromatography
using a Biotage 25+M column. elutuig with petml containing
uicreasing aniounts of'IitOAc to ivy Intermediate 14 as ~a

pale yellow solid (1.25 g: 85%). 'H NMR (('D('lv 400 MHz)
o 8.76 (211, dd. J 4.6, 1.5 Ilz). 8.03 (Hl. s), 7.31-7.26 (21L
m), 4.15 (2H. q..1=7 I Hr), 3 77 (2H, d, .1=7 5Hz). 2.23-2.11
(IH, m), I 17 (3H, t. J —7.1Hzb 0.77 ((iH, d, J—(i.7Hz).
LC/MS: 274 (M+II) . IIPLC (Method A) Rt 2.89 nnn (Pu-
rity: 943%)

lnterniidiate I 5:
Nihydroxy-IH-ineazole-5-carboximidamide

[0262]

intermediate 13: (2-methylcyclohexyl)hydrazine,
hydrochloride

[0258]

CX.„
NH

[0259] The title compound ives prepared following the pro-
cidurc dcscribcxf I'or Intennediaic 12 but starting from 4-mc-
thykyclohexanone(884 014 7 20nunol) and using 2M IICI in
dioxane (10 mL), to ive Intermediate 13 as a wlute solid,
which wins used directly without any purification 'H NMR
(DMSO-d&„400 Mflz) 6 3.08-3.01 (III, m). 2.68-0.88 (911,

m), 1.04" (3H. d, J=6.6Hz), 0 97'3H. d, 1=7.1Hz) (com-
pound isolated as a mixture o I'diastcrcomcrs '" diasterc&uncr
l. i—diastereomer 2). L(yMS: 129 (M+H)'.

Iuiermed&ntc 14 ethyl I-&sobutyl-5-pyndin-4-yl-I H-

pyrazole-4-carboxylate

[0260]

[U261] lii a solution of ethyl isonicotinoylacetate (Apollo;
I 0 g: 5 35 nunol) in toluene (15 mf,) &vas added DMF DMA
(0.92 mfs 7.0 nunol) and PPTS (14 ing) The mixture ives
heated at 90'2 for 2 hours. Water (20 ml,) was added and the
product extracted into D('M (3x20 ml.) Thc combined
orgamc fractions were passed tluoujt a hydrophobic fnt mid
the solvent w rw removed in vscue and thc res idiw. rixf i ssolvsd
in ethanol (20 mL). Tlus solution v;as added to a mixture of
2-methylpropylhydrazine hydrochloride ((i(i(i.7 mg; S.35

mmol) and sodium acctatc (878 mg, 10 70 nunol) in ethmiol

(5 mL) and water (2.5 mL). The mixture was heated at 90" C.
for 3 hours and the solvent removed invacuo. The residue was

Step I IH-indazole-S-carbonitrile

[0263] Three identical reactions were cerned out aiul c&im-

bin&xl for worM&p

[0264] 5-Bromo-HI-indazole (Fluomchem; 500 mg: 2.54
mmol), S-Phos (93.8 mg. 0.229 mmol), Pd,(dba), (93.0 mg,
0.102 mmol) mid zinc cymiidc (337 0 mg, 2 87 nunol) werc
suspended in degassed water:DMI'I:99, 11.5 mL) in a
nucrowave vial and further degassed for 10 nunutes in a

sonicator. 1he vial was then sealed and heuted ui the micro-
wave at ISO" C. for 45 mimites. fhe solid material was
removed by filtration and the crude matenal purified by Bash
chromatography on a Biotage 40+M cohunn, eluting with
DCM containing increasing amounts of methanol. The resi-
due was recrystallised from chloroform/petml to yield the
title compound as an off v, fute solid (1.33 g; 91%). 'H NMR
(('DClv 400 MHz) 8 1006 (IH, bra), 820 (2H, d. J—83Hz),
7.61 (2H, s).

Step 2 Nihydroxy-IH-indarmle-5-carboximidmnide

[U265] Hydroxylmnine (1.4 mL; 46.5 mmol) was added to
a solution ol' H-indazole-5-carbimitrile (1.33 8: 9 30 mmol),
obtained fmm step I, in etlmnol (I 5 ml.) and the mixmre was
heated in a sealed tube at 80'(2 fiir 3 hours Thc solvent was
removed in vacuo and the residue triturated with chlomform
to yield Intermediate 15 as a &vhite solid 'H NMR (IJMSO-
d,) 8 13.1 5 (IH, s). 9.57 (I H, s). 8.1 (I H, s), 8 I (IH, s). 7.75
(IH. d, .1=8 8Hz), 7 53 (IH. d, J=8.8Hz). 5.84 (2H. s).
LC/MS: 177 (M+H)'. HPL(.: (Method D) Rt=3.24 min (I'u-
rity: 90.6%)

Intei&ucxfiatc 16: Nihydroxy-l,2,3,4-tetrahydroiso-
quinohnc-7-iarboximid unide

[02661

i&0~
N
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[0267] The title compound tv as prepared following the pro-
cedure described for Intermediate 8 but starting from 1,2,3,
4-tetrabydroisoquinolinc-7-carbonitrilc (Fluorochcm: 1.01

g; 6 39 mmol), to give Intermediate 16 as a brown solid (1.18

g; 96%). 'H NMR: (DMSO ds, 400 MHz) 6 9 50 (I H. s), 7 42

(HL d.J 8,06Hz),7.34(HI. s). 7 07(lil.d.J 80HIz), 5.72

(2H, s), 3.86 (2H, s), 2.96 (2H. t, .1=5 83Hz). 2.70 (2H, t,
.1=5 80Hz) I.C/MS 192 (M+H)" HPI C(Mediod D) Rt 9 30

min (Punty: 883%).

Intermediate 19: ethyl I-isobutyl-5-(tetmhydro-2H-
pyran-4-yl)-HI-pyrazole-4-carboxylate

[OZ7Z]

Intenncdiate 17 ethyl I-(2-methylcycliihexyl)-5-
phenyl-I H-pyrazole-4-carboxylate

[0268]

[0269] The title compound ives prepared folio~in the pro-
cedure described for Intermediate 14, but starting from ethyl
bcnzoylaccmte (0.14 mix 0.80 mmol) and Intenncdiate 13

(184.1 mg: 0.80 nunol). to give Intemiediate 17 as a clear oil
(105 mg: 84%) 'H NMR(CDCii. 400 MHz) 6 8.03 k 7.97
(H L m). 7 42 (3H. m): 7.25 (211, m), 4.10s k 3.40t (311. m).
2.25-2.08 (111, m): 2.00-1 J)0 (III, m); 1.90-1.59 (4H, m);
I 39-1 28 (2H, m). 1.20" k 0.90" (I H. m), 1.13 (3H. m),
0.75" k 056'3H, m) (s Major isomer, 4 Mnior isonier).
LC/MS: 313 (M+II)'. HPLC (Method A) Rt 4.46 min (Pu-
rity 96.6%)

intermediate 18 methyl I -cyclohexyl-5-(methoxym-
ethyl)-I H-pyrazo le-4-carboxylate

[t)270]

n o/

[0273] The title compound was prepared following the pro-
cedure described for Intermediate 14, but starting from
3-oxo-3-(tetmhydro-pyran-4-yl)-pmpioaic acid ethyl ester
(Plrannacore, 0 63 g: 3.15 mnuil) and 2-meibylpropylhydm-
zine hydrochloride (0.39 g. 3 15 mmol) to give Intermediate
19 as a yellow oil. 'HNMR(CDC1,,400 MIiz) o 7 88(111, s),
4 28 (2H,q,J 8 Hi,').4 10(2H, dd, J 11 ti,4.4Hz),3 96 (2H,
d, J=7.6Hz), 3.49 (2H, t..l=l1.uHz). 3.35 (IH, tt, J=124,
3,8Hz), 2.53 (2H. qd..l 12 7, 4.5Hz), 2.28-2.16 (HI. m),
1.55-1 48 (2H. m), 13/i (3H. t. 1

—8Hz). 0 92 (6H. diL.I— 12 I,
6.7Hz). LC/MS: 281 (M+Ilp. IIPLC (Method A) I&t 3.52
illlll (Pilllty: 98 4%).

Inteitnnliate 20 ethyl I-cyclohexyl-5-(tetrahydro-
2H-pyrmi-4-yl)-I H-pyranile-4-carboxylate

[0274]

[0275] Thc title compound wmv ptcparcxl fiillowing thcpro-
cedure described for intermediate 14, but starting from
3-oxo-3-(tetrahydro-pyran-4-yl)-propionic acid ethyl ester
(Phannacore, I I g; 5.50 mmol) and cyclohexylhydrazinc
hydrocldoride (0 83 g, 5 5 0 nunol ). The product was obtained
by precipitation from thc reaction mixnirc by the nililition of
w amr The resulting solid was dried to give Intcrmediatc 20 as
a white solid (1.20 g, 71%v), 'I I NMR (CDC1.„400 MI Iz) 6
7 87 (0 I, s), 4 32-4 15 (3H, m), 4,11 (2H, dd. J—

11 6, 4 4Hz),
3.91-3.78 (IH, m). 3.54 (2H, t, J — 11.8liz), 2.28 (2H, qd,
1 12.6. 4.5ilz), 2.16-1.85 (611, m). 1.75 (III, d, J 12.61ilz),
I.ti2-1 61 (2H. m), 1.47-1 24 (6H. m). LC/MS: 307 (M+H)'.
I IPLC (Method A) Rt—3.91 min (Punty: 9Ci.2%).

Intermediate 21: methyl I-isobutyl-5-(methoxym-
ethyl)-HI-pynzole-4-mrboxyl ate

[0276]

[t)271] Tlm title compound was prepared following thepro-
ccdure described lor Intcnncdiate 14, but Oarting lrom
methyl 4-methoxy-acetoacetate (Apollo; 3.1 mL; 24 mmol)
mid cyclohexylhydrazine hydmchloride (3.62 g, 24 0 mmul)
to give Intermediate 18 as a red oil (5.22 g: 86'!I). 'I I NMR
(('DClu 400 MHz) 6 7.89 (IH, s), 4.85 (2H, s), 4.27-4.18
(IH, m), 3.82 (3H. s), 3.35 (3H, s), 204-1 86 (6H, m). 1 73

(HI, d. J 12.4Hz), 1.50-1.20 (311. m). LC/MS: 253 (M+II) .

HPLC (Method A) Rt—3.64 min (Purity: 99.5%).

8

0 0/
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[0277] The title compound tv as prepared following the pro-
cedure descnbed for Intermediate 7 but starting from methyl
4-methoxy-'3-oxobutanoatc (Apollo. I 95 ml„15 mmol) and
isobctylhydra zine hydro cld elide (I . 9 g. I 5 nunc1) in step 2 to
give Intermediate 21 as a brown oil. 'H NMR: (CDCli, 400
MHz) 6 789 (I H. s). 484 (2H. s), 398 (2H, d,.1=75Hz), 3 83

(3H, s), 3.36 (3H. s), 2.33 (HL septet, J 63)EIz). 0.92 (6EI. d,
J=6.7Hz). L&'/MS: 227 (M+H)'. HPLC (Method A) Rt 3.29
min (Purity: 93 3%)

Intermediate 24: Nuhydroxy-4-(111-inudazol-I-ylm-
ethyl)benzenecarboximicamide

[0282J

HiN

! 4 /
HO — N N

Intennediam 22: methyl I-cyclohexyl-5-(2-nmthoxy-
ethyl)-IH-pyrazole-4-carboxylute

[0278]

—0

[0283] The title compouiui was prepared following the pro-
cedure described for Intemlediate 3, but starting from 4-((111-
uuidazol-I-yl)methyl)benzorutnle (Maybndge: I g; 5.5
nuno1), to give Intermediate 2 4 as a wldte solid (1. I 2 g; 94%).
'll NMR: (DMSO ds. 400 Mllz) rj 9 66 (111. s), 7 79 (111, s),
7.68 (2H, d, J S.IHz), 7.27 (2H. d, J S.IHz), 7.22 (IH, s),
6.94 (HI, s). 5.S2 (211. br s), 5.24 (2H, s). LC/MS. 217
(M+H) . IIPLC (Metlxid D) Rt 9.86 min (Purity; 94.0%).

Intermediate 25: Nuhydroxy-4-(111-pyrazol-I-ylm-
ethyl)benzenecarboximicamide

[OZ84J

[0279] The title compound was prepared filllou ing the pro-
cedure descnbed for Intemiediate 14, but startin frcun

methyl 5-methoxy-3-oxopentanoate (5.0 mL; 343 mmol)
and cyclohexylhydcamne hydrimhloride (5.17 g, 34 3 mmol)
to gn e intermediate 22 as a yellow oil (67 g; 73%). 'I l NMIf
(&'D&'ll 400 MHZ) 6 7 88 (IH, s), 4.22-4 11 (IH. in), 3 80

(3H, ~ ). 3 59 (2H, t. I 6 4Hz). 3.30 (3H. s). 3.24 (2H. t,

J 6,4Hz), 2.06-1.84 (6H. m). 1.77-1.67 (IIL m), 1.45-1.18
(SH, m). I.&'/MS 267 (M+II)'PI,&'Mi:th(xl A) Rt 3 69
nlin (Pilnty: 98.8%)

Intcnnediatc 23: I-cyclohcxyl-5-(2-mcthoxyethyl)-
Hl-pyrazole-4-carboxylic acid

[0280]

H N

! A /
HO — N N

Qx]

[0285] To a solution of 4-((111-pyrazol-I-yl)methyl)ben-
zomtrile (Maybndge, I g; 5.5 mmol) in ebs. UtOH (7 mL) u is
added hydroxy lanune ( I . 8 mL; 27 nunol) (50% in water) and
the mixture was heated to 78" C. for 18 hours. Brine (10 mL)
was added and the BtOI I removed in vacuo. The nuxnire was
exuacted vi ith btOAc (3x20 mL) and the combined organic
fractions passed tluough a hydrophobic frit and tlm solimnt
recurved in vacuo to give Intemiedinte 25 as an orms e oil
(1.14 g 96%). 'H NMR: (DMSO-d,, 400 MHzj 6 9.&i4 (IH,
s), 7.86 (I H. d, J=2 3Hz). 7 ti5 (2H, d..1=8. 1 Hz), 7 50 (I H, d,
I I.SHz), 7.22 (2H. d, J 8.1Hz), 6.31 (HI. t, J 2.HIz). 5.81

(2H, br s), 5 38 (ZH, s). L&'/MS: 217 (M+H)'. Hl'L&'Method
D) Rt 10 63 min (Purity 92 0%).

Intermediate 2&i ethyl I-cyclohexyl-5-(tetmhydrofu-
nin-2-yl)-111-pyrazole-4-carboxylate

[0286]

[0281] A mixture ol'Intermediate 22 (421 mg: I 58 mmol)
and lithium hydroxide monohvdmte (79 mg; 1.89 nunol) in
nmthanol (4 5 ml ) mid water (0 39 mi ) was hmitcdi lo70''rir

I 2 hours. The methanril was removcedl io vacuo mid DCM
(10 mL) added. The layers were separated and the aqucmius

layer acidiftcxi with 2M H&'I,„, mxl extmcted u ith FtOAc
(3x10 mL). 11ie combined organic fractions were passed
through a hydrophobic frit and the solvent removed in vacuo
to give Intermediate 23 as a colourless oil. '

I NMR (CDCI„
400 lvlHz) 6 7.97 (IH, s). 4.24-4.14 (IH, m), 3.&il (2H, t,
.1=&i 3Hr ), 300 (3H, s), 3 26 (2H, t..1=6 3Hz), 205-1.83 (6H.

m), 1.78-1.67 (Hl. m), 1.47-1.20 (31L m). LC/MS: 253
(M+H)'. HPLC (Method A) Rt 3.00 min (Purity: 99.0%).

[UZ87] The title compound was prepared following tile pro-
cedure dhscribcxI for Intcmmdiatc 7, but starting from ethyl
3-oxo-3-(tetmhydrohiran-2-yl)propanoate (Pharmacore: 186

fug; 1.0 mmol) and cyclohexylhydrazine hydrochloride
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(Fluorochem: 151 mg; 1.0 nunol), to give Intermediate 26 as
a yeflovi oil. 'H NMR (C'l3('ls, 400 MHz) 6 7 85 (I H, s). 5 72

(IH, dd..1=9 9. 6 7Hz),4 40(1 H, tt,.1=11.5, 3 9H«), 4 31-4 19

(2H, m), 415-40( (IH, nm), 3.)&-3.88 (IH, nm), 241-235
(IH, m), 2 18-1 78 (9H. m), 1.79-1.(i4 (IH, m), I 40-1 20

(611, m). I,C/MS: 293 (M+II) HPI,C (Method A) Rt 4.12

nun (Punty: 97.3%)

Intermediate 27: methyl 1-isobutyl-5-(methoxym-

ethyl)-IH-pyrazole-4-carboxylate

[0288]

Step 2: ethyl I-(2-phenylethyl)-5-pyndin-4-yl-HI-
pymzoic-4-carboxylate

[0292] (7)-ethyl 3-(ditnethylamino)-2-tsonicottnoy)aciy-
late (1.86 g; 7. 50 nmiol), obtained from step l. in etlmnol (15

mL) «as added to a mixture of phenethylhydraztne hydro-
chlonde (2.58 g; 15.0 mmol) and sodium acetate (1.85 g;
22.50 nunol) in ethanol (5 mL) and «ster (2.0 mL). The
mixture was heated to reflux tiir 3 hours The solvent was

removed in vacuo and the residue redissolved in DC'M (10
nih) and washed «ith water (3xl0 mi,). The combined
orgaiuc fractions «ere passed throu+ a hydrophobic frit and

the solvent removed in vacuo. The residue «as purdied by
ilash chromatoyaphy on a 40+M Biorage colunuu elutin
with petrol containuig increasing amounts of ethyl acetate to

give Intermediate 28 as a yellow oil 'H NMR: (C'IJC'Is, 400

MHz) 6 8.5/i (2H, dd, J=&.2, 1.2Hz), 8.09 (IH, s). 7.30-7.15

(3H. m), Ci.gl (2H, d, J=7 OHz), 6.70 (2H, dd, J=5.2, 1.2Hz),

4.lti-4 07 (2H, m), 3.14-3.04 (2H. m). 2.85-2.78 (2H, m),
I 13 (311, 1, I 7 I IIz) I,C /MS. 322 (M+II)'PI/0 (Method

A) Rt 3.00 min (Purity: 46.2%)

[0289] The titli: cmnpound i&as prcparcd following thc pro-

cedure descnbed for Intemiediate 7. but staning from methyl
4-methoxy-3-oxobutanoute (3.9 mL: 30 nuuol) and isobutyl-
hydrazine hydrocldonde (15 i mg; 1.0 nunol). to give Inter-

mediate 27 as a broivn oil. 'l I N

MR 

(CDDI „. 400 MI Iz) 8 7 89

(IH, s), 4.84 (2H. s). 30)8 (2H. d, J=75Hz), 3 R3 (3H, s), 3 3ti

(3H, s), 289-2.26 (I H, ni), 0.92 (6H, d..l=(i.7Hz). I.C'.iMS

227 (M+H)'PLC'(Method A) Rt 3.29 niin(Purity: 93.3%)

Intermediate 29: ethyl I-(cyclopropyl nmthyl)-5-
pyridin-4-yl-111-pyrazole-4-carboxylate

[0293]

Intermediate 28; ethyl I-(2-phenyfethyl)-5-pyndin-4-
yl-HI-pym zoic-4-carboxylate

[0290]

)

[0294] Thc title compound «m prepare&I fiillowing thcpro-
cedure described for Intermediate 28, but starting from (cy-
clopropylmethyl)hydrazine hydrochlonde (1.84 g: 15.0

mnuil). Intenucdiate 29 «as obtained as a yello«sobd 'H

NMR: (C D(1i, 400 MHz) 6 8.76 (2H, d, J=4.5), 8.03 (I H, s),
785 (2H, d. 4.5Hz). 4.18 (2H, qj. 3.85 (2H, d, J—7.0Hz),
1.19-1.07 (411, m), 0.54-0.48 (2H. m). 0.18-0.13 (211, m).
I C'/MS 272 (M+H)'PI C'(Method A) Rt 2 63 min(Purity
58 5%).

Stcfi I (7)-ethyl
'3-(dimethylamim&)-2-isonicotinoylacrylati:

[0291[ Pyndinium p-toluene sulfimate (7.8 mg; 0.031

mmol) and DMRDIVLX (53& mL: 403 mmol) &vere added to
a solution of ethyl isonicotinoylacetate (Ci.0 v: 31.0 mmol) in
anhydrous toluene (40 mL) and the mixtiu e was heated to 90"

C for 3 ixiurs Tlm mixture was cooled, water (50 ml.) was
added and thi product ives extracted with DC:M (3 x &0 mi,)
The combined organic fractions ivere pmssvd tlmiugh a hydro-

phobic frit and the solvent ivas removed in vacuo to give the
title conipoutid as up iuplc oi I (7 68 g, 99 8%) The cotnpound
was used directly &i itlxmt any further puri (ication.

Intcmiediatc 30 ethyl l-(2,2-dinicthylpropyl)-5-
pyridui-4-yl-111-pyrazole-4-carboxylate

[0295]
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[0296] The title compound tv as prepared following the pro-
cedure described for Intermediate 28, but starting from neo-

pcnlvlhydrazinc hydrochloride (2 08 g: 15.0 mmol) hitcrmc-
diate 30 was obtains«I as a pale yellovi solid (1.78 g: 82.6%).
'H NMR: (CDCI), 400 MHz) o 8.75 (2H. d. J —4.4Hzl. 8.05

(HL s), 7.29 (2IL d. J 44Hz). 4.16 (2H, q. J 7.2Hz). 3.86

(2H, s), 1.17 (SH, t, J=7 IH)), 0 81 (9H, s) I,('/MS: 288
(M+I I)'. I IPLC (Method A) Rt 3.14 min (Purity: 91.5%).

intermediate 33: Nuhydroxy-4-(2-hydroxyethyl)
benzenecarboximidmnide

[0301J

thx

8,8/ h/
Intern)edicts 31. I-cyclohexyl-5-(melhoxymctbyl)-

I H-pyrazole-4-carboxylic acid

[0297]

Oil

[0302] Hydroxylanune (5 mL) was added to a solution of
4-(2-hydroxyethyl)benzonitrile (2 43 g: 16.5 nimol) ui etha-
nol (30 mL) and the mixture was heated to 80'. in a sealed
tube for 3 hours The solimnl was removed in vacuo md lhc
residue tntumted v ith water to yield Intermediate 33 (2.95 g,
99%) as a white solid which was used will)out further purifi-
cation. 'll NMR (DMSO-d,. 400 Milt) 8 9 58 (IIL s). 7.60
(21i. d, .I 7.9Hz), 7 24 (211, d, .I 7 9 Iiz). 5.75 (211, s), 4 75-
4.69 (HL m). 3.64 (2H. d. J 6,6Hz), 2.S0-2.72 (2IL m).

Intermediate 34:
6-amino-Nuhydroxypyridine-3-carboximidanude

[0303]

[0298] Intermediate 18 (I 0 g: 4 0 mmol) was dtssolvcxt m
methanol (10 mL) and water (I mL) nnd htluum hydroxide
monohydrute (336 mg, 8 0 mniol) was added 'fhc mix«irc
was heated to 80'('. for 18 hours The solvent was renx)ved
ui vacuo and the residue redissolved in DCM (20 mL) and
cxlraclcd into water (Sx 1 0 mi,) Thc nqucous phnsc was then
acid)lied with 2M IICI and the produm extracted into DCM
(2xl0 mL) and ethyl acetate (Zxlfi mi,). Hie combined
orgmnc extracts werc passed if«ough a hydrophobic frit and
concentrated ui vacuo to give Intern)ed)ate 31 as a v lute solid
(800 mg, R3.9%) 'H NMR. (DMSO-ds 400 MHz) 6 12 40

(Hi, s), 7 84 (I H, s), 4.84 (2H. s). 4.30-4.23 (I IL m). 3 25
(3H, s), l. 88-1. 77 (6H, m), 1. 70 ( I H, d. J— 12. 6Hz), 1. 50-1. 38

(2H, in), I 30-1 15 (1H. m) I,('/MS: 23ii (M+H)". HPI ('lviethodA) Rt 2.96 min (Punty; 99.5%).

Intr:rmcdiale 32
N',3-dihydroxybenzenecarboximidanude

HS

/ g /

[0304] To a solution of 6-mninonicotinonitrilc (Aldrich,
1.02 g, 8 57 mmol) in FtOH (10 mi.) was addi:d hydroxy-
lamine (2 82 mi „42 5 mmol) mid tlm mixture stirred at SO'(2
for 8 hour. Thc niixture was cooled lo 0'('nd lhc precipi-
tated solid was collected by filtration to give Intcnnedinte 34

(1.15 g, 88%) as a brown solid. 'll NMR: (DMSO-ds, 400
MHz) 8 936 (IH, s), 8.23 (IH, d, J —2.4Hz), 7 64 (IH, dd,
J 8.6. 2 411z). 6.43 (HL d, I 8.6Hz). 6 13 (211, s). 5.68 (2H,
s).

Interniediate 35 tert-butyl 3-[7-[amino(hydn)xy-
imino)methylJ-3,4-dihydroisoquinolin-2(IH)-yl]

pn)p'it)cate

[0305]

[0299]

OH

H)S

K /

RV

8
HO

[0300] To a solution of 3-hvdroxybcnzonitrilc (151 g.
12 68 mmol) in ebs. PROI I (20 mL) was added hydroxyl nnuie
(4.0 ml; 60 nunol) (50% in water) and the mixture was heated
lo 78' for 18 l«)urs The mixture was poured into a crys-
tallizing dish and the solvent allowed to evaporate. The resi-
diw. was washed with copinus amounts of I',tOAc, dry MeOH
and dry MeCN wluch was filtered tluou h a hydrophobic fnt
and the solvent removed in vacuo to give Intermediate 32 as a

white solid 'H NMR: (DMSO-d,, 400 MH«) 6 9 60 (IH, s).
9.49 (111, s), 7.20-7.16 (0 I, m). 7.19-7.10 (211. m), 6.80-6.78
(IH, m). 5.74 (2H. s).

Step I: tert-butyl 3-(7-cyann-3r Ndihydroisoquinolin-
2(IH)-yl)propanonte

[0306] 7-( yano-1,2,3.4-tetrahydroisoquinoline(7 g, 44 25

nunoh I eq.) and KsCO, (7.34 g: 53.1 mmol; 1.2 eq) were
suspended in ('H,('N (280 ml.) tert-Butyl 3-bromopropi-
onate (7.77 mL: 46.46 mmol. 1.05 eq.) was added. The reac-
t«)n mixture was heated to 70" C. for 24 hours. As the reaction
was not complete. tert-butyl 3-broniopropionate (3.70 mix
22.12 nunoh 0.50 eq.) und KsCO) (3.06 g: 22.12 mmoh 0.5

eq) were added and the mixture was stirred at 70" (2 fnr
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additional 48 hours. Solvents were removed under vacuum
mid thc solid residue vita partitioned bctwemi NalICO, sat

(100 ml.) and EtOAc (200 mL). The organic layer was then
washed v, ith brine and dried over magimsium to give tlm title
compound ws a yellow oil (11.9 g, 93 9%). It was useil in the
next step v, ithout further purification. 'H NMR: (DMSO-d„,
400 MHz) 6 7.57-7.54 (ni, 2H), 7 32-7.29 (m, IH), 3.59 (s,

2H), 2 87-2 83 (t, I 5 94 Hz, 2H). 2 74-2 66 (m. 4H), 2.46-
242 (t. /—7.01Hz. 2H). 1.39 (s, 9H). HPLC/MS: 287.1
(M+H) HPIzC (Method A) Rt 2 37 min (Purity 96.4%v)

Step 2: tert-butyl 347-[amino(hydroxyimino)me-
thyl]-3.4-dihydroisoquinolin-2(HI)yl]propanoate

[0307] tert-Butyl 3-(7-cyano-'3.4-dihydroisoquinolin-2
(Hi)-yl)prtipamxite (11 85 g, 41 38 minol. I eq ) ivws sus-
pended in I',tOH (237 ml,). Hydroxylamine (&c I mL; 20/i 90
lllllitll, 5 cq ) V'as ankled Ill iillc poftloll Thc rcactioli iiilxtulc
was stirred at RI'or 48 h. The reaction nnxture was concen-
trated under vacuum to give tbe title compound as a yellow
od. Dnsopropyl ether (50 mL) ives added. Tbe resultin mix-
ture ivas sonicated and concentrated under vacuum. This
process wns rcpcated 3 times. affording Intermediate 35 as a

yellowish solid (13.2 g; quantitative). "H NMR: (DMSO-d,,
400 Mklz) 6 9.51 (br s, I i i), 7.43-7.34 (m. 211). 7.09-7.06 (d.
I 8 17Hz, IH). 5.71 (br s, 2ki), 3.56 (s, 2H). 2.79-2 64 (m.
6H), 2.47-2.42 (t. I 6.93 Hz, 2H), 139 (s. 9H), tmces of
FtOH by NMR HPLC/MS 320 I.

Lixample I

3-(2.5-ddiuomphenyl)-5-(5-(methoxymethyl)-1-
phenyl-lH-pyrazol-4-yl)-1,2.4-oxadiazole

[03UUJ

(zZI

increasing amounts of L'tOAc. The product ivas triturated
v ith isopropanol to give I'.xample I as an of ltwhitc solid 'll
NMR: (CDClv 400 Milz) 6 8.34 (111, s), 7.89-7.84 (0 I, m),
7.73-7 69 (2H, m), 7 58-7.47 (3H. ni). 7.27-7.17 (2H, m),
4 84 (2H, s), 3 53 (3FL s) I.C/MS. 369 (M+H) . HPLC'Metliod

B) Rt 4.13 nun (I'ority: 98.7%).

1)xampfe 2

3-(2,5-ditluorophenyl)-5-[l-(2-tluorophenyl)-5-phe-
nyl-I H-pymzol-4-ylJ-1.2,4-oxadiazole

[0310]

[U311J To a solution of intermediate I (100 mg; 0.33 mmol)
in toluene(2 5 ml ) was addcxl DMF DMA (57 Bl.) and PPT S

(10 mg). The nuxture is as heated to 90', for 2 hours. DCM
(10 mL) and water (10 ml.j ivere added and the mixnire
passed through a hydrophobic frit The solvent was removed
ui vacuo and the residue taken up into ethanol (2 mL). Acetic
acid (0.03 mL) and (2-fluorophenyl)hydrazine hydrochloride
(I'luomcheni: 54 ni *: 0.33 mmol) v, ere added and the mixture
heated to rel)ux for 3 hours. The solvent was removed in
vacuo and the residue triturated ivith isopropmiol and dricsi to

give Example 2 as a w lute s oh d.
'

I NMR: (CDCI,, 400 Mi lz)
6 8 48 (I H. s), 7 77-7.71 (1H, 111), 7.46-7.33 (7H, 111), 7.24-7.
12 (311. m), 7 11-7 04 (IH. m) 1.6'/MS 419 (M+II)'IPLC'Method

A) Rt 4.42 mui (Purity: 98.6%).

[0309] In a micmwave vial. methyl 5-(methoxymcthyl)-I-
phenyl-Hl-pyrazole-4-carboxylate (165 mg: 0.67 nunol)
[prcpared follow i ns the procedure described in Mcnoxzi, ( i ct
al. /varmaca, 1990. 45. 167-186[ ivas suspendcxI m toluene (2
ml ) and 2,5-ditluoro-Nuhydroxybenzenecarboximidamide
(Fluorochcm, 144 mg; 0 74 mmol) was added llollowcd by
potassium carbonate (123 mg, 0.74 nunol). The Microivave
vial was sealed and the mixture was heated to 18/)" C. in a

microwave reamer llor 23 min McCN (I ml.) wws added and
the mixture was heated to 180" C. in a nucrowave reactor for
15 min. DMF (0 5 ml,) was added and the mixture was heated
to 180" C, in a microwave reactor for 5 mui. The reaction
mixture was diluted with DCM and washed with water. The
organic plmse was passed through a hydropbobic frit and
evaporated. The residue was punfied by liash cluomatogra-

phy one Biotage 25+S column. eluting v;itis petrol contauiing

Example 3

3-(2.5-dilluor&iphenyl)-5-(1.5-diphenyl-) II-pymzol-
4-yl)-1,2,4-oxadiazole

[0312]

[0313] To a solution ofIntermediate I (113 m; 037 mmol)
in toluene (2 5 mL) was addixi DMI')DlvLA (65 FL) and I'PfS
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(10 mg). The nuxture was heated to 90" C, for 2 hours. DCM
(10 mL) and stater (10 mL) were added and the mixture
passixI tluough a hydrophobic fnt. Tire solvent was removed
in vacuo and the residue taken up into ethmiol (2 mL) and
acetic acid (0.04 mL) and phenylhydruzine (0.04 mL; 0.37
mmol) added and the mixture heatedto reflu for 6 hours. The
solvent was removed in vacuo and the residue puniied by
flash ciuomatography on a Biotage 12+M column, eluting
with petrol contauung uicreasing amounts of L'tOAc. The
product was tritumted witli isopropanol and dried to give
Example 3 as an off-white solid. 'H NMIE (CDClu 400
MHz) 6 8.43 (IH, s), 7.76-7.70 (IH, m), 7.47-737 (SH, m),
7.35-7.25 (5H, m), 7.22-7.12 (2H, m). LC/MS: 401 (hl+H)'.
HPLC (Method B) Rt 4 26 min (Purity: 97.5"!6).

Fxmnple 4

3-(2,5-difluorophcnyl)-5-[1-(2-mcthoxyphcnyl)-5-
phenyl-I H-pyrazol-4-ylJ-1.2.4-oxadiazole

[0314]

[0317] lite title compound was prepared following the pro-
cedure described for Example 3 but starting from intermedi-
ate I (0.37 nunol) and o-tolylhydrazine hydmchloride (59
mg; 0.37 mmol), to give Example 5 as a yellow solid. 'H
NMR: (CDClu 400 MHz) 6 8.45 (111, s), 7.77-7.71 (Hl. m),
7.41-7.15 (11H, m), 2.05 (3H, s). LC/MS: 415 (M+H)'.
HPLC (Method B) I&t 4.29 mui (Purity: 96.0%).

Fxample 6

3-(2,5-ditluorophenyl)-5-(l-(4-fluomphenyl)-5-plie-
nyl-I H-pyrazol-4-yl)-1.2,4-oxadiazolc

[0318J

[0315] The title compound ives prepmed following the pro-
cedure descnbed for Example 3 but starting from Intermedi-
ate I (0.37 mmol) and (2-methoxyphenyl)hydrazme hydro-
cifloridc (Fluorochcm, 65 mg: 037 nunol), to give I'ixaniple 4

as an ofltwhite solid 'H NMR: (CDCI„400 MHz) 6 8 44

( I H, s), 7.77-7.71 ( I H, m), 7 41-73 I (7H, m), 7. 22-7.14 (2 H,

m), 7 00 ( I H, td, .1=7.6. 1.2Hz). 6.84 (1H, dd..l=g 4, I 2Hz),
3.53 (3i1, s). LC'MS: 431 (M+H) . IiPLC (Method B) Rt 4.10
111111 (Iiurtty i)i) 3 /o)

L'xample 5

3-(2.5-difluorophenyl)-5-(5-phenyl-l-o-tolyl-lH
pyrarol-4-yl)-1.2.4-oxadiazolc

[0316]

[0319] Thc title compmind wm prcparcxI flillow ing thepro-
cedure described liir Iixmuple 3 but starting from intermedi-
ate I (0 37 mmol) and (4-fluorophcnyl)hydrazine hydrochlo-
ride (60 mg, 007 mmol). to give I'ixmuple 6 as a yellow solid.
'I I NMR ((.DPI o 400 MHz) ft 8 42 ( I I I, s), 7 75-7 69 ( I I I,

m). 7 49-7. 34 (611. m), 7.29-7 22 (111. m ). 7.21-7.14 (211. m),
7.06-6 98 (2H. m) I/C/MS 419 (Ivi+0) . HPI.C'Method B)
Rt 4.26 min (Purity: 9&.1%).

Example 7

3-(2,5-difluorophenyl)-5-(1 -isobutyl-3-phenyl-I I I-

pyrazol-4-yl)-1,2,4-oxadiazole

[0320]

[0321] The title compound was prep ucxl foflowtng thepro-
cedurc described liir Fxample 3 but starting from Intcrmcdi-
ate I (037 mmol) and isobutylhydmzine hydrochloride
(Fluorochem; 92 mg, 0 37 mmol), tu give I'ixample 7 as a

yelloiv solid. 'H NMR: (CDC1„400 MHz) 6 8.20 (IH, s),
7.91-7.86 (2H, m), 7.79-7.73 (IH. m). 7.50-7.40 (3H, m),
7.21-7 15 (2H, m), 4 04 (2H, d..1=7 3Hz), 2 41-2 31 (IH, m),
1.01(611, d, I 6.711z). LC/MS: 381 (M+II) . IIPLC (Method
B) Rt 4 40 min (Purity: 970)%).
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Lixample 8

4-[4-[3-(2,5-difluorophenyl)-1.2,4-oxadiazol-5-yl]-1-
(2-fluorophenylj-I H-pyrazol-5-yl]pyridine

[0322]

7.31 (2 1 i. m), 7 30-7.25 (111, mj, 7.13-7 06 ( I I i. m).3.11 (3 I L

s) I/O/MS 462 (M+H)')PI.C (Mr.thod A) Rt 3 20 inin
(Punty: 99 4%).

l,xnmple 10

3-(2,5-d&lh&orophenyl)-5-(1-&sopropy1-5-phenyl-) II-
pymzol-4-yl)-1,2,4-oxadiazole

[0326]

[0323] The title compound &vas prepared follow&ng the pro-
cedlure dcscribcxI fiir Exmnple 3 but starting from

Intern&edi-

ate 2 (0.37 nuuol) and (2-tluorophenyl)hydraz&ne hydrochkw
ride (I-'luorochem: flil mg; 0.37 nunol), to give Example 8 as
abroivn guin. 'll NMR. (CDCI,, 400MIIz) 88 68 8 64 (2H.
m), 8. 50 (111, s), 7. 74-7. 68 (111, m), 7. 52-7. 40 (21i. m), 7.34-
7 30 (2H, m), 700-7 24 (I H, m). 7 22-7 15 (2H. m), 7 12-7

07 () I I. m). I.C/MS 420 (M+0)', HPI,C (Metlmd B) Rt 3.69
min (Punty: 98.8%).

Fxample 9

4-(I-(2-lh&orophenyl)-4-[3-[3-(methylsulfonyl)phe-
nyl]-1. 2,4-oxadiazo1-5-y1] -I H-pyrazol-5-yl)pyri dine

[0324]

[0327] To a solution of intermediate I (112 mg; 0 37mmol)
in tolum&c (2 8 n&I,) was addni DMF DMA (ti4 pl ) and PPTS
(11 mg). The nuxn&re was heated to 90', for 2 hours. DCM
(10 mL) and water (10 mL) were added and the mixnire
passed tlmiu h a hydrophob&c frit The solvent &&as removed
ui vncuo mid the res&due taken up in ethanol (2 mL). 'Ibis
mmture was added to a solution of isopropylhydrazine hydro-
chlonde (Matnx, 41 mg, 0 37 mniol) and sodium acetate (61

mg; 0. 74 nuuol) in ethanol (0. 5 mL) and water (0 25 mL). The
mixturi: wvws heatcdt to ri:tlux li&r 3 hours and then DCM (10
mL) mid ~ster (10 mL). The mixture was filtered through a
hydrophobic frit and tlm solvent removed in vacuo. The resi-
due was purified by flmb chromatography on a Bii&tagc 25+S
colunui. elutuig w&th petrol conte&n&ng increasing amounts of
Df'Mtogi&mFxamplclflasagoldcngun& 'HNMR. (( DCI&,

400 Mliz) 8 8 27 (111, s), 7 71-7 65 (I II. ni), 7 57-7.51(311,
m), 746i-7.41 (2H, m), 7.20-7.10 (2H. m). 4.43 (IH. septet,
J=t'Hz), 149 (6H, d. 1=6.6Hz) I,C/MS 367 (M+H)".
IIPLC (Method A) Rt 4.32 mui (Purity: 95.4%).

Q"
[0325] Toe solut&on of Intermediates (70 mg: 0 2 mmol) in
toluene ( I 4 ml.) was added DMF. DMA (40 pl ) and PPI S (6
mg), The mixture was heated io 90'. for 2 hours DC'M (10
ml ) nnd water (10 ml.) were added and the mixture passed
through a hydrophobic frit. Tlm solvent was remoi cd in vacuo
and res&dissolved in ethmioi (1.2 mL) and acct&c amd (0 02
mL) and (2-fluorophenyl)hydrazine hydrochloride (33 mg;
0 2 mmol) added imd the mixture hcatcdl to retlux for 12

lxmrs. 11&e solvent was removed &n vacuo and the residue
purified by flnsh chromntography on a Bi etage 12+ M column,
eluting w&th petrol conte»un increasmg amoiu&ts of EtOAc
to give Example 9 as an off-wlflte solid. 'H NMR: (CD('I,,
400 MHz) 6869-8 66 (2H, m). S.t&6 (IH, t, J=i 7Hz), 8 51

(HI, s), 831 (Hl, dt. J 7.8. 1.351lz), 8.09 (HI. dt. J 7.9.
1.4Hz). 7.71 (IH, t, I—7.8Hz, ArH), 7.53-7.41 (2H, m), 734-

Fxmnple 11

5-(I-cvclohcxyl)-5-phenyl-1 H-pyrazol-4-yl)-3-(2,5-
dilh&orophenyl)-1,2,4-oxad&azoic

[0328]
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[0329] The title compound &vas prepared follow&ng the pro-
ccxiure descnbed for Fxamplc 10 but starting from lntcrme-
d&ate I (0.37 nunol) and cyclohexylhydraz&ne hydrochlonde
(Fluorochem: 56 mg, 037 mmol), to give I'.xample 11 as an
olT u hite solid. 'H NMR. (CDCI,, 400 MHz) 8 8 25 (IH, s).
7.71-7.65 (IH. m). 7.57-7.51 (3H, m), 7.45-7.40 (2H. m),
719-7 10 (2H, m), 3 98 (IH, &t..1=11 7, 3.9Hz). 2 12-1 99

(2H, m), I 94-1 81 (4ii n&). 1.70-1.63 (Hl, m). 1 33-1 14

(3H, m). L(7MS: 407 (M+H)'. HPLC (Method B) Rt 4.84
min (Purity 96 0%)

L'xample 12

3-(2,S-difluorophenyl)-5-( I-isobutyl-5-phenyl-I H-

pyrazol-4-yl)-1.2,4-oxadiazole

[U33U]

Exmnple 13 as a wlute solid. 'H NMR; (CDCI u 400 Mkiz) 6

801 (111, s), 7 72-7 66 ( I H, m), 7 57-7 45 (51 L m), 7 21-7.11

(211. m), 4 83 (2ii s), 4.22 (2IL &I. J 7.HIz). 1.25 (3ii t,
J=7.IHz). I C/MS: 411 (M+H)" Hpl C (Method A) Rt 4.00
mu& (Purity: 96 5'/v)

Exmnple 14

3-(2,5-difluoropimnyl)-5-(5-phenyl-l-propyl-l ki-

pynazol-4-yl)-1.2,4-oxadu&zola

[0334]

[0331] The title c&m&pound uas prepared foflowu&g the pro-
cedure descr&bed for L'xample 10 but startu&g from Interme-
diate I (0.37 mmol) m&d isobutylhydrazine hydrochloride
(I'luoroche&u: 46 mg: 0.37 mmol). t» y've Example 12 »s a

wlute sohd. 'll NMR: (CDCI«. 400 MHz) 6 8.26 (Hl, s),
7 70-7 65 (I kl. m). 7.55-7.50 (311, m), 7 45-7 40 (2H, m),
7.19-7 11 (211, m). 3 87 (211, d. J 7 511z). 2 28-2.18 (111. m),
0 81(6H,d,J=6.7H«). If'MS 381(M+H)'. HPI C(Method
A) Rt 4.45 min (Punty 99 5%&)

I'a&'up le 13

ethyl [4-[3-(2,S-d&fluorophenyl)-1,2,4-oxadiazo1-5-
yl]-5-phenyl-1H-pyrazoi-I-yl]acetate

[0332]

[0335] The title m&mpound wns preparcxi foflou u&g thepro-
cedure descnbed for L'xample 10 but startu&g from Interme-
diate 1 (0 37 mmol) and pn&pylhydrazine oxalam (61 mg,
037 mmol). to g&ve I.xample 14 as a v,hite sohd '0 NMR.
(CDCI&, 400 MHz) b 8.26 (HL s). 7.71-7.65 (HI, m). 7.57-
7. 51 (3H. m), 7 48-7 42 (2H, m), 7 20-7 10 (2H. m). 4 02 (2H,
t. J 7.2Hz). 1.85 (2H. app sextet. J 70Hz). 0 84 (3H. t,
J=7.4Hz). LC/MS: 3&&7 (M+H)" HPI.C (Method A) Rt 4.31

mu& (Purity: 97 6'/v)

Exnmple 15

3-(2,5-ditluorophenyl)-S-(5-methyl-l-phenyl-l1l-
pyrazol-4-yl)-1,2,4-oxadiazole

[0336]

(//I

[11333] Tlm title compound was prepare&i following tlm pro-
cedure descnbed for Example 10 but start&ng from Interme-
diate I (057 nunol) and ethyl 2-1&ydrazinylacetate hydrochlo-
ride (46 mg: 0 37 mmol). Puriiication by flash
chromatography on a Biotage 25+S column, elutu&g w&th

DCM containing increas&ng amounts of methanol to give

[0337] In a mmro&&ave v&al. methyl 5-methyl-I-phenyl-HI-
pyrazole-4-carboxylate (I luorochem: 145 ma: 0.67 mmol)
uas suspended u& toluene (2 nd,) m&d 2.5-difluom-Nuhy-
droxybenzenecarboximidam&de (JRD-I'luorochemical. 145

mg, 0.74 mmol) v;as ndded followed by potnssiun& carbonate
(123 mg; 0 74 mmol). The M&crowave vial was sealed and the
mmture v as heated to 180" C. in a microwave reactor for 45
min The reaction mixture was diluted with DCM (10 ml.)
and washed w&th water (10 mL). The organic phase was
passed through a hydroplu&bic frit and evapomted. 'I'he resi-
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due was triturated ivith isopropanol to give L'xmnple 15 as an
ol'f-v hite solid 'HNMR. (CDC1,,400MHz) 6 8 28(IH, s),
7 91-7 8& (IH. m). 7.59-7.47 (511, m). 7.27-7 16 (211. m),
2 75 (3H. s). I C/MS: 339 (M+H)'. HPI C (Method A) Rt 4. 17

min (Purity. 99 5%)

Fxampli: 16

5-(3-tert-butyl-l-methyl-ill-pyrazo1-4-yl)-3-(2,5-
dtfluorophenyl)-1,2.4-oxadiazole

[0338]

[0341] lite title compound was prepared follou ing the pro-
cvdurc described for Fmample 10 but statting from Intcnnc-
duite 5 (0.19 nuuol) and isobutylhydnazine hydrochlonde
(Fluomclmm; 24 mg; 0.19 mmol) Purification by flash chro-

matography on a Biotage 2&+S colunm, elutin with petrol
containing increasing amounts ofDCM and then diethyl ether
gave Lxample 17 asea golden gum. 'H NMR. (CD( is, 400
Mi Iz) 6 8 15 (I H. s). 7 87-7.81 (111. m), 7.26-7 16 (211. m),
4.99 (2H. s), 4.07 (2H, d, I—7.5Hz), 3.43 (3H, s), 242-2.33
(I H, m), 0 i)6 (6H. d. J=6.7Hz). I C/MS 349 (M+H)'PI JS

(Method A) Rt 4.23 mui (Purity: ')2.9%).

Exmnple 18

3-(2,5-diiiuorophenyl)-5-(&-ethyl-l-isobutyl-lll-
pymzol-4-yl)-1,2,4-oxadiazole

[0342]

[0339] To a solution el'3-tert-butyl- I -methyl-Hl-pyramile-
4-carboxyhc acid (I'ulcrum; 55 mg; 0.3 mmol) in anhydrous
Mep:N (2 ml ) uas;sliled I-ethyl-3-(3-dinmthylaminopro-
pyl)carbodninide hydrochloride (L'DC) (80.5 mg: 0.42
mmol) followed by 2,5-difluoro-Nuhydroxybenzmiecarbox-
imidamidc (JRD-Fluorochemical. 62 mg. 0 36 mmol) in a

Microiiave vial and the mixture surred at RT for 18 h. Anhy-
drous pyridine (2 mi,) was added and the reaction vessel was
iva led and heaied at 150' for 15 min in the microwave. Tlus
reaction was performed twice and the reaction mixtures &vere

combined fiirworkup. H O(10mL) and D( M(lflmi ) werc
added and the nuxture was passed through a hydrophobic frit
andthesolventremovedinvacuo. Theresidueivaspurifiedby
flash chromatography on a Biotage 12+M column, cluting
with petrol containuig increasm amounts of EtOAc to give
Example 16 as a white solid. 'H NMR: (CDCls, 400 MHz) 6

7. 87-7. 81 (I I I, m). 7. 27-7.20 (211, m). 6 96 (111, s), 4.32 (311,

s). 1.36 (9H, s). LC/MS: 319 (Mvil)'. HPLC (Method A) Rt
4 4i) llilli (Pilrlty'9.6%)

I.xample 17

3-(2,5-difluorophenyl)-5-(l-isobutyl-5-(methoxym-
ethyl)-I H-pycazol-4-yl)-1,2,4-oxadiazole

[0340]

[0343] Thc title compound was prepare&I following thepro-
cedure described lor Ex unple 10. but startin from Intemie-
diate 6 (0.34 nunol) and isobutylhydrazine hydrochloride
(Fluorochcm. 42 mg. 0 34 mmol), ui gii e lixampie 18 as mi
ofl'&lute solid. 'I I NMR (CDCI,, 400 MI Iz) 6 8 11 (HI, s),
7.88-7.81 (IH. m). 7 27-7 15 (2H, m), 3.93 (2H. d,.1=7.5Hz),
3 14 (2H, q. 1

—7 5Hz), 239-2 29 (Hi. m). I 32 (3H, 1..1
— 7.

5Hz). 0.97 (6H, d, .1 —6.7Hz). LC/MS: 333 (MvH)'. Hl'L(.'Method

A) Rt 4 40 min (Purity: 98.5%).

l,xample I i)

4-[4-[3-(2,5-difiuorophenyl)-1.2,4-oxadiazol-5-yl]-
I-isobutyl-I I I-pyrazol-&-yl) pyndine

[0344]

[0345] Thetitlecompoundwaspreparedfolfoivingthepro-
cedure described fiir I'ixample 10. but starting from Intemm-
diate 2 (0.37 mmol) and 2-methylpmpylhydrazuie hydro-
chloride (46.1 mg: 0.37 mmolj, to give Example 19 as a

golden gum 'H NMR (CDCls. 400 MHz) 6 8 84 (2H, dd,
I 4.6. 1.6ilz). 8.28 (IH. s), 7.68-7.60 (1il. m), 7.40 (211, dd.
.1 —4.5, 1.6Hz). 7.21-7.10 (2H, m). 3.88 (2H. d. J —7.&Hz),
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2.30-2.17 (IH, m), 0.82 (6IL d, J 6.7Hz), LC/MS: 382
(M+0)' IPLC (Method A) Rt—3 84 inin (Punty; 99 1%)

Fxaniple 20

ethyl [4-[3-(2,5-ddluoroplienyl)-1,2,4-oxadiazo1-5-
yl]-5-pyridin-4-yl-)H-pyra/ol-I-yl]acetate

[0346]

0

removed in vacuo. The residue was tritumted with isopro-
panol to give Fxamplc 21 as an ol'f-white solid 'll NMR
(CDC1„400 MI Iz) 6 8.28 (I I I, s), 7.89-7.83 ( I I I, m). 7 58-
7.44 (5H, m). 7 27-7.14 (2H, m). 3 13-3 04 (2H, ni), 1.74-1.

60 (2H, m), 0.93 (3H, L J—74 Hz) IC,'MS 367 (M+0)".
HPLC (Method A) Rt 4.51 min (I'ority: 98.5%).

Fxmnple 22

3-(3-(methylsulfonylphenylj-5-(I-plienyl-5-propyl-
)H-pyrazo1-4-yl)-1,2,4-oxadiazole

[0350]

Q/I

[0347] The title ciimpound was prepared foll&ming the pr&&

cedure described for Example 10, but starting from Interme-
diate 2 (0 95 mnxil) and ethyl hydrazinoacctatc hydrochlo-
ride (146 9 mg: 0 95 mmol). The residue was puri lied by flash
cluomatogmphy on a Biotage 25+M column, eluting with
petrol em&&sining increasuig. amounts el'FtOAc Tlm rcsi&hic

was recrystallised from iso-pmpanol to give Exmnple 20 as a

white solid 'H NMR (CDLqs, 400 MHz) 6 8.84 (2H, dd,
J—4 6.1 6lkz),8.33 (IH. s),7 67-7 62(IH.m),7 46-7 43(211,
dd. 1 —4.5, 1.6Hz), 7.19-7.14 (2kl. m). 4.84 (21L s), 4.23 (2kl.

q. J=7.1Hz). 1.27 (3H, t. J=7.0Hz) IR /MS 412 (IVI+H)'IPLC

(Method A) Rt 3.44 min (Purity: 97.7"/s).

Example 21

3-(2,5-difluoroplienyl)-5-(l-phenyl-5-propyl-lH-
pyrazol-4-yl)-1.2,4-oxadiazole

[0348]

Q/t

Q"
[0351] The title compou&u! was prepared loflowing thepro-
cedure described for lixmnple 21. with two idmitical reactions
combmcd tiir workup but a&a&ting from I-phenyl-5-propyl-
111-pyrazole-4-carboxylic acid (Acros; 69 mg: 0.3 mmol) and
Intermediate 3 (77 mg: 03/& mrnol), to give Fxample 22 as mi

olf ivhite solid. 'll NMR (('DC'lv 400 Mliz) 6 8 75 ()H. s),
8.45 (IH, d. J—7.8Hz), 8.29 (IH. s), 8.11 (IH, d, J—7.9Hz),
7 78-7 69 (I H, m), 7 5&)-7 45 (5H. ni), 3.15-3.07 (2H, m),
3.14 (3H, s), 1.74-1.61 (21L m). 0.94 (3H, t, J 7.4ilz).
LC/MS: 409 (M+H) . HPLC (Method A) Rt 3.94 min (Purity:
99 I "/8).

I'.xample 23

5-(I-cyclohexyl-5-(pyridin-4-yl)-IH-pyrazol-4-yfj-3-
(2,5-difluorophenyl)-1,2,4-oxadiamle

[0352]

[0349] To a solution ol'1-phenyl-5-propyl-1H-pyre/olc-4-
carboxylic acid (Acros, 69 mg, 0.3 mmol) in uihydrous
MeCN (2 ml,) was added I-ethyl-3-(3-dinmthylaminopro-
pyl)carbodiimide hydrochloride (FDC) (80 5 mg, 0.42
nunol) followed by 2.5-difluoro-Nuhydroxybenzenecarbox-
imidamide (IRD-I'luoroclmmical, 62 mg; 0 3/i mmol) in a

Microwave vial and the mixture stirred at RT for 18 h. Anhy-
drous pyridine (2 mL) was added and the reaction vessel was
scaled and heated at 150" C. for 15 min in tlm microwaiv.
IlaO (10 mL) and DCM (10 mL) were added and the mixture
was passed tluough a hydrophobic frit and the solvent

[0353] The title compou&u! was preparcxi loflowing thepro-
cedure described for k;xample 10, but starting from Intemie-
diate 2 (0.32 mmol) and cyclohexylhydramnc hydrochloride
(Fluorochem: 48.2 nig; 0.32 imnol). The residue w as puritied
by flash chromatography one Biotage 12+M colunui, eluting
with petrol containui increasing mnounts of EtOAc. The
product was triturated vvith diethyl ether to give Example 23

as a white solid. 'H NMR (CDG'1„400 MHz) 6 8 85 (2H, d,
I 4.9Hz), 8.27 (Hl. s). 7.66-7.6) (HL m). 7.39 (2H, d, J 5.

OHz). 7.21-7 13 (2H, m), 3.97-3.87 (IH, mh 2 10-2.00 (2H,
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m), 1.98-1.83 (4H, m), 1.68 (Hl, s), 1.32-1.17 (31L m).
I,C/MS: 408 (M+I I)'PI.C (Method A) Rt—4 21 min (Pu-
uty; 97.9%).

Fxmnple 24

3-(2,5-ditluorophenvl)-5-(5-(pyridin-4-yl)-1-(2,2.2-
tnfhioroethyl)-Hi-pyrazo1-4-yl)-1,2.4-oxadiazole

[0354]

(21i, m), 7.06-7.02 (2H, m), 5.30 (21i, s). LC/MS: 416i

(M+II) . IIPLC (Method A) I&t 3 84 nun (Punty: 96 (06).

Exmnple 26

4-(l-cyclohexy1-4-13-[3-(methylsulfonyl)phenylJ-I,
2,4-oxadiazo1-5-yl)-ill-pymzol-5-yl)pynduie

[0358]

[0355] The title compound is as prepared foitowutg the pro-
cedure described for Lxample 10, but starting from Interme-
dinte 2 (0 32 mmol) and 2,2,2-tritluoroelhyl hydmzine (52 I

mg. 70 wt % in ivaler: 0.32 mmol). The residue was punfied
by flash chmmatography on a Biotage 12+M colunui. eluting
iiith petrol contnining incrmising mnounts ol'tOAc Thc
product was toturated with diethyl ether to give I',xample 24
as an off white solid. 'H NMR (CIJCIi, 400 MHz) o 8 88 (2H.
d. J 5.1Hz), 8 38 (HL s), 7 66-7 60 (HL n)). 7 42 (2H. d,
J 5.1 Hz). 7.18 (2H. t. J 6.3Hz), 4.67 (2H, q, J 7 9Hz),
I,C/MS: 408 (M+H)'PI C (Method A) Rt=3 62 min (Pu-
rity 98 5%)

Fxmnplc 25

4-[l-benzyl-4-[3-(2.5-difiuorophenyl)-1,2,4-oxadia-
iml-5-yl i-I H-pyrazol-5-yi) pyridine

[0356 J

[0359] The u tie coiitpouiiil was prepiii'id fbflois ing the pro-
cedure described fiir I..xnmple 10. but starting from Interme-
diate 4 (0.21 mmol) and cyclohexylhydrazine hydrochloride
(I'luorochem: 31.6 mg; 0.21 nunol). The residue was puntied
by flash chromatography on a Biotagc 12+M milumn, elutmg
with petrol containing incremsing amounts ot'tOAc. Thc
product was triturated si ith diethyl ether to give Example 26

as a white sohd 'l NMR (CDCI,, 400 Mi Iz) 6 8.87 (211, dd„

I 4.4. 1.6Hz). 8.60 (IH. t, J 1.7Hz). 8.28 (HI, s), S.25 (Hl,
dt. J 7.9. 1.4Hz), 8.06 (IH, dt, J 7.9, 1.4Hz). 7.67 (HI, t,
I—7 SHz), 7 40 (2H, dd, J—4 4, I.tiHz). 3 97-3 SS (IH. m),
3.09 (311, s). 2.13-2.01 (211. m). I 92-1 85 (411, m). 1.72-1.67
(Hi. m). 1.32-1.18 (3IL m). LC/MS: 450 (MsH)'. IIPLC
(Method A) Rt—3.64 mm (Purity 98 4%)

Example 27

5-[I-cyclohexyl-5-(methoxymethyl)-111-pyrnzol-4-
ylJ-3-(2,s-difluomphenyl)-1,2.4-oxadiazole

[0360]

[0357J Tlmtitlccompoundwaspreparedfoflow:ingthepro-
cidure dcscribcxt for Fxample 10, but st using fr&im Interme-
diate 2 (0.32 nunol) and benzylhydmzine dihydmchloride
(62.4 mg; 032 mmol) The residue wns purified by flash
chromatography on a Biotage 12+M colmnn, eluting with
petrol containing increasing amounts of EtOAc. Ilie product
was triturated with diethyl ctlmr to give L'xmnple 25 as an off
wlute solid. '

l NMR (C DC I „. 400 MI Iz) 6 8.79-8.74 (211. m).
8 33 ( I H, s), 7.66-7.61 ( I H, m), 7. 35-7.27 (5 H, m), 7.21-7. 11

[0361] The title compouiu! was preparcxt foflowing thepro-
cedure described for Example 10, but starting from Intemie-
diate 5 (0.29 mmol) and cyclohexylbydramnc hydrochloride
(Fluoro chem: 43. 7 nig; 0. 29 imno1). The residue w as puri tied
by flash chromatography one Biotage 12+M colunui, eluting
with petrol containut increasing mnounts of EtOAc. The
product was triturated svith diethyl ether to give Example 27
as a wlflte solid 'H NMR (CIJt is, 400 MHz) 6 8 14 (I H. s),
7.83 (Hl, ddd, J 8.6. 5.3. 2.9Hz), 7.22-7.14 (2IL m), 5.01

(2H. s), 436-4.25 (IH. m), 3.42 (3H. sj, 2.08-1.92 (6H. m),
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1.76 (IEl, d. J 12,8Hz). 1.52-1.24 (3EI, m). LC/MS: 375
(M+0)'IPLC (Method A) Rt—4 52 inin (Punty; 99 5%)

Fxample 28

4-(I -cyclolmxyl-4-i3-[3-(triliuoronmthyl)plmnyl]-1,
2,4-oxadiazol-5-vl i-I H-pyrazol-5-vl)pyndine

[0362]

purified by gash chromatography on a Biotage 25+S column.
cluting, with petrol containing incrcasuig mnoimts of FtOAc
to give Example 29 as a v, late solid. 'I I NMR: (CDCI... 400
MHz) 6 8.88-8 81 (2H, ni). 8.27 (I H, s). 7 98 (2H, d, .1=8.

0 Iz). 7 45 (21 I, d. I—
8 111/), 7 42-7 38 (211. in), 4 76 (211, d.

J —5.5Hz), 3.96-3.88 (IH, m). 2.09-1.99 (2H. m), 1.95-1.83

(4H. ni), I 75 (I H, t,.1=5 5Hz), 1.75-1.64 (1H, m), 132-1.19
(3H. m) I,C!MS 402 (M+0) HPIC (MethixlA) Rt 341
nun (Ihuity: 95.7%).

Fxmnple 30

4-i I -cyclopcntyl-4-[3-(2,5-diliuorophcnyl)-1,2,4-
oxadiazol-5-yl]-I H-pyrmol-5-yl] Pyridinc

[0366]

[0363] In a micrimave vial, Intermediate 7 (200 m . 0.67
nunol) ives suspended in toluene (2 mL) and Nuhydroxy-3-
(tritluoromethyl)bcnzeimcarboximidamidc (IRD-Fluoro-
cbenucal. 151 mg. 0 74 minol) wm added followed by piitas-
sium carbonate (123 mg: 0.74 nuuol). 11ie Microwave vial
was scaled and thc mixture was baited to 180' . in a micro-
wave reactor for 2 hours. DCM (5 ml.) and is ster (5 mL) w ere
added and thc mixture was passed through a hydrophobic frit
mid thc solvent removed in vacuo Iltc residue was purified by
llash cluomatography on a Biota e 25&S column. eluturg
with petrol containing increasing anxiunts of I'.tOAc to give
Fxamplc 28 rus awlntesolid 'HNMR (F.'DCI,. 400MHz) 6

8.87 8.84 (2H. m), 8.28 (2H, s), 8.16 (IH, d. J —7.8Hz), 7.73
(IH, d..1=7.9Hz), 7.58 (I H. t, .1=7.9Hz), 7.41-7 38 (2H, m),
3.97-3.88 (I IL m). 2.14-1.99 (21L m), 1.98-1.84 (411, m),
I 76-1.64 (IH. m), I B3-1.20 (3H, m). LC/MS: 440 (bl+H)'.
HPLC (Method A) Rt 4 55 min (Purity 97 5%)

Fxmnplc 29

(4-[5(l-cyclohcxyl-5-pyridin-4-yl-I Fl-pvrazol-4-yl)-
1,2.4-oxadiazo1-3-yl]pbenylimethanol

[0364]

[0367] Tbe title compound was prepared following the pro-
ccibire described Iior Fxamplc 10, bnt starting I'rom Intcnim-
diate 2 (0 25 minol) and cyclopentylhydnsrdne hydrocblonde
(Apollo; 34.0 mg; 0.25 mmol) to give Fxample 30 as a golden
gum. 'H NMR (CDCI... 400 MHr) b 8 84 (2H. dd, .I

—4 5,

I 61 lz), 8 27 (ill, s), 7 (i7-7 62 (0 I, m), 7 41 (21L dd, JW 5,

1.6Hz), 7 20-7 12 (2H, m), 4 ap (1H. p. J=7.5Hz). 2.22-2.11

(2H, m). 2 07-1 94 (41 I, m), I 70-1 60 (2H. m) I,C!MS 394
(M+H)'. HPLC (Method A) Rt—4.07 min (ihtrity: 99. 5%).

kxmnple 31

5-[I-cyclohexyl-5-(tetrahydro-211-pymn-4-yl)-111-
pymzol-4-yl]-3-(2.5-diihiorophenyl)-1,2.4-oxadiaz-

ole

[0368]

N

[0365] In a microwai c vial, Intcuncdiate 7 (200 m: 0.67
nunol) was suspended in toluene (2 mL) and Me('N (2 mL)
mid intermediate 8 (123 mg: 074 rnmol) was added follow ed
by potassium carbonate (123 m: 0.74 nunol). The Micro-
wave via I was sealed and the mixture was iiea ted to 180" C. in
a microwave reactor fiir 2 hours. D( M (5 mi,) and water (5
mL) were added and the mixture was passed tbmugh a hydro-
phobicfritandthesolvmitremovedinvacuo. Theresiduewas

[t)369] The title compound was preparcxl following tlmpro-
cedurc dcscribcd tiir Fxmnple 10. but starting I'rom Interme-
diate 11 (0 22 mmol) and cyclohexylbydrazine hydrochloride
(Fluorochem; 33 1 mg; 0 22 mmol) to give I'ixmnple 31 as a
white solid. 'H NMR (CDCI,. 400 MHz) 6 8.11 (HI, s),
7.87-7.80 (I H. m), 7.26-7.13 (2H, m), 4.29 (I H, tt, J— 11.5,
3.7 Hz), 4.17 (2H, dd, J=l I 6, 43Hz).3.92 (I H, t,.1=12.7Hz),
3.60 (2H, t, J 11,7Hz), 2.39 (2il, qd. J 12.6. 4.4Hz), 2.13-
2.00 (2H, m). 1.96-1.90 (4H, m). 1.78 (IH, d, J — 12.7 Hz),
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1.70 (2El, d. J 13,2Hz). 1.52-1.22 (3EI, m). LC/MS: 415
(M+H)'PLC (Method A) Rt=4.51 min (Purity: 97.2%)

Ex unple 32

3-(2.5-ddluorophenyl)-5-[I -isobutyl-5-(tetmhydro-
2H-pymn-4-yl)-1 H-pyrazol-4-yl]-1,2,4-oxadiaiole

Exmnple 34

4-14-13-(2,5-ditluorophenyl)-1.2,4-oxadiazo1-5-yl]-l-
(2-nmthylcyclohexyl)-1H-pyrazol-5-yl]pyridine

[0374]

[0370]

[0371] The title compound is as prepared foiiowutg the pro-

cedure describcxl for Lx unple 10, but starting Rom Interme-

diate H (0.22 minol) and 2-methylpmpylhydrnzine hydro-
chloride (Fluorochein: 27.4 mg: 0.22 mmol) to give Iix unple
32 as a white solid. 'll NMR (('DCI „400 MHz) o 8.13 (I H,

sh 7.85 (IH, ddd, J—8.6. 52L 2.9Hz), 7.27-7.13 (2H, m). 4.16

(2H, dd. J — 11.6, 4.3Hz), 4.05 (2H. d. J —7.6iHz). 3.59-3.43

(3H, m), 2 71-2 56 (2H. m), 2 3&-2.23 (IH, m). I 64-1 59

(2H, m),098(6H.d..l—6 7Hz) I.C/MS 389(M+H)'PI C

(Method A) Rt— 4 23 min (Purity 99 1%).

L'xample 33

[0375] The utle compound was prepared following the pro-
cedure described for Lxample 10. but starting from Intenne-
diatc 2 (025 mmol) mid lntenncdiam 13 (340 mg. 0.25
nunol) A raccmic mixutrc (43 55) ol'hc title comp&ruad
Exmnple 34 was isolated as an off white sohd. 'Ii NMR
(CDCls, 400 MHz) 6 8.84-8.84 (2H, m), 8.24a 6t 830" (IH,
s), 7 65-7 &iO (IH. ni), 7 40 7 34 (2H. m), 7 20 7.10 (2H, m),
4.22-4.15" 8: 3 55-3.454 (HI. Ill). 2.30-2.15 (III, ill), 2.15-1.
99 (I IL m). 1.98-1. 75 (3H. m). 1.75-1.62 (I IL m), 1.45-1.20
(3H. mh 1.02-105 (IH, mh 0.79': 0.59'3H. d, J —7.2Hz)
(a Mapir isomer. '" Mmor isomer). Lt. /MS: 422 (M+li)'.
IIPLC (Method A) Rt 4.45 mui (Punty. 98 3"/8).

Exmnple 35

N-(2-(4-[3-(2.5-dtfluoniphenyl)-1,2 4-oxadtazol-5-
yl]-5-phenyl-I I I-pyrazol-I-yl)ethyl)cyclopropan-

alllllii:

[0376]

3-(2,5-difluorophcnyl)-5-[s-phenyl-l-(tctrahydro-
20-pyran-4-yl)-0 I-pyrazol-4-i 1]-1.2,4-oxadiazole

10372]

O

[0373] fhe title compound was prepared following the pro-

ccxiurc described for Example 10, but starting from Interme-

diate I (0.25 nunol) and Intennrxiiate 12 (69.0 mg: 0.30

mmol). to give Example 33 as a pale yelloii solid 'H NMR

(( DCI,, 400 Mllz) 6 8.27 (I H. s), 7.69-7.64 (HI. m), 7.59-

7 54 (311, m), 7.45-7.41 (21L m). 7.17-7.12 (20. m). 4.25-4

19 (HL m). 4.07 (2IL dd. J 11.8. 4 46IIz). 3.36 (2H, t,

J — 12. Ol Iz). 2.42 (2kL dd..l— 12. 4, 4. 7Hz). 1. 80 (2H. dd, J — 13.

l. 3.7Hz). LC/MS: 409 (M+H)'. HPLC (Method A) Rt—4.05

llllll (Polity 99 5%)

Step 1. 2-(4-(3-(2,5-difluoropficnyl)-1.2,4-oxadiazol-
5-yl)-5-phenvl-IH-pyrazol-I-yl)ethanol

[0377] The title compound was prepared following the pro-
cedure dcscribcd for Fxaniplc 10 but staling from Intennc-
diate I (3.80 mmol) mid hydroxyethylhvdrarine (69 0 mg,
OSO mmol) to give the title compound as a white solid (1.19
g; 85%) H NMR (DMSO-dr) 6 8 36 (IH, s). 7.68-7./i2 (6H,
m), 7 52-7%9 (2H, m). 5.00 (IH, s). 4.12-3.88 (2H, m), 3 84-
3 79(2H, m). IrC/MS 369(M+H)'PIC(McthodA) Rt—3.
46 min (Purity: 98,0'/6),

Step 2. 2-(4-(3-(2,5-difluorophcnyl)-1.2,4-oxadiazol-
5-yl)-5-phenyl-IH-pyrazol-I-yl)ethyl methane-

sulfonate

[0378] Mesyl chloride (280 pix 3.6 mniol) was added to n

solution of 2-(4-(3-(2.5-ddluorophenyl)-1,2.4-oxadiazo1-5-
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yl)-5-phenyl-IH-pyrazol-I-yl)ethanol (663 n&g: 1.8 nunol),
nbmined I'rom step 1, nnd triethy lan&inc (502 Fl . 3 6 mmol) in
dD DCM(5mr)ai0'C Thetiibewassealeda»dalliiwedio
warm to moin temperanire overn&ght. The mixture was
washed with saturated aqueous sodium hydrogen carbonate
mid the nrgmiic fraction passiM through a hydrophnbic lift
slid the sob c&1& roll&i)vi'il ill Yacuii hi give the title compound
as a pale yellow solid (785 mg, 97%). 'l NMR (CDC le 400
MHz) 6 8 31 (1H, s), 7.6&)-7.64 (IH. m), 7.59-7.81 (3H, m).
7.50-7 45 (2H, m), 7.21-7.10 (2H, m), 4 ti4 (2H. t, J=5 2Hz),
4 3S (2H. t..l 5.2Hz), 2.90 (311, s) LC/MS: 447 (M+II) .

HPLC (Method A) Rt 3.69 min (Punty: 99.48!u).

Step 3: N-(2-[4-P-(2,&-ditlunrophenyl)-1.2,4-nxa-
dia!ol-3-yl[-5-phenyl-1H-pyre!ol-1-yl}ethyl)cyclo-

propanamine

[t)379J Cyclopropylamine (166.2 FL; 2.40 nunol) and tri-
ethylmnuie (44 6 k&L: 0.32 nunol) were added to 2-(4-(3-(2.
S-dithiorophenyl)-1,2.4-oxadiazo1-5-yl)-5-phenyl-l I I-pyra-
zol-I-yl)ethyl methanesulfimate. obtained from step 2. (71.4
mg.. 0 I ti mmnl) in DC'M (2 mi,) and the mixture lmated to65'.

overnij&t. The solvent i&as removed m vacuo m&d the
res&due redissolved &n DCM (10 mL) mid washed with water
(3x10 mi,). The organic layer was passed through a hydro-
plxibic I'rit and the solvent rmmowcd in vacuo. Thc residue was
purified by tlaah chmmato graphy on a 13&otage 12 sM colunm,
elating witl& petrol containing increasing amounts of EtOAc.
The product was redissolv&xf in methanol and stirred with
polymer supported carbonate for 3 bours The polymer beads
w:ere removed by liltn&t&on and the filtrate concentrated in
vscuo to give L'xample 35 as a wlute solid. 'l I N MR (DMSO-
d,) 6 8 37 (I H. s), 7 70-7 63 (6H, m). 7.56-7.53 (2H. m), 4 13

(2H, t..l 6,6H!). 2 98 (2H, t. J Cx &Hz). 2.40-2.30 (1H. m).
1.95 (1 I I. tt. J 6.5. 3 611z), 0.31-0.27 (211. m), 0.11-0.08 (211,
m). I C/MS 408 (M+H)'. HPI.C (Method I') Rt=12.03 min
(Pmity: i)5.8%)

i.xample 36

7-[5-(l-isobutyl-5-pyrid&n-4-yl-lH-pyrazo1-4-ylj-l,
2,4-oxadia!of-3-yl]-1.2,3.4-tctrahydroisoqui online

[0380]

vacua. The residue ives purified by tiash chron&otography
using a Bintagc 12+M column, eluting with DC'M containing
incrmising amnunm& ofmethanol to give Fxmnple 36 as:m el'f
wh&te solid. 'H NMR (CDC'1„400 MHz) 8 8.83 (2H. dd,
J=4.5, I CiHz), 8.27 (I H. s), 7 73 (I H, d, J=S.OHz). 7.Ci6 (iH,
s), 7.40 (2H, dd, 1=4 5. 1 6H!), 7 17 (1H, d..1=8.0H!), 4.07
(2FI. s), 3 88 (2FI. d, I 7.5FI!). 3.17 (2H, t, I—5.9Fiz), 2 SC&

(21i, t, J 5.9 Hz), 2.27-2.18 (Hl. m), 0.81 (6IL d, J 6.7Hz).
LC/MS: 401 (M+H)'. HPI.C'Method H) Rt—3.42 min (Pu-
rity: i)6.2%).

Exmnple 37

4-(1-isobutyl-4- [3-[3-(trifluoromethyl)phenyl]-1,2.4-
oxadiam&l-5-yl)-0 I-pyrazol-5-yl)pyrid&ne

[0382]

[0383] The t&tie compouiul was prepare&i loflow&ng thepro-
cedure described for Example 36, but starting from Nuhy-
droxy-3-(trifluoromethyl)benzenccarboximidamide (IRlh
Flunrocbemical, 55 7 mg: 0 273 mmol) iuxl lntcrmidliate 14

(71.1 mg: 0.26 nunol). to give L'xample 37 as an ofl ivlute
solid. 'H NMR (C'DCI&, 400 MHz) 6 8.85 (2H, dd, J-4.7,
I Skkz), 8 29 (20, d,.l 3.9FI!), 8.16 (IH, d. I 7 Skfz). 7 74

(0 1. d. J 79Hz), 7 59 (I I I, t, I 7911!). 7 41 (211, dd, J 4 6,
1.91lz), 3.89 (21L d. J 7.411z), 2.26-2.22 (III. m), 0.82 (61L
d, J=6 CiH!) I.CTMS 414(M+H)'. HFI,('(McthndA) St=4.
24 min (Purity 99 2%)

Ex uuple 38

5-[5-(I -cyclohexyl-5-pyridin-4-yl-Hl-pymzol-4-yl)-
1.2,4-nx alia!of-3-yl]-IH-utdn!ole

[0384]

~N

N

HN N / &
NH

I

[0381] So&hum hydride (11.0 mg; 0.273 mmol) w as added
to intermediate 16 (52.2 mg; 0.273 mmol) in THF (I mL) and
the mixture stirred for 10 minutes. I'lm mixture was then
added to a solut&on of Intenneduite 14 (71.1 n&g, 0.260 nunol)
&n I'I IF (I mL) and stirred at room temperature for I hour The
mixture was then heated at 90'. overnight. An additional
equivalent of sodium hydride was added (11.0 mg, 0.273
mmol) and the mixture heated at 90''iir a fhrther 4 hours.
Water (10 mL) was added and the product extracted into
ITEM (3x10 ml.) The combined organic fractinns were
pass&xt through a hvdrophobic I'rit and the solvmtt rmnovid in

[0385J Sodium hydride (31.5 mg; 0.788 nm&ol) was added
to a solution of Intermediate 7 (225 mg; 0.7& mmol) nnd
intern&cxliatc 15 (139 mg. 0.788 mmol) in TIFF (10 nfl,) and
the mixture stirred fiir 10 minutes. 11&e mixture was then
heated to 130" C. in a microivave reactor for I Ci hours. Water
(10 mL) was added and tlm product cxtmctcd into DC'M

(3x10 mL). The combuied erg uuc fractions were passed
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tlu ough a hydmphobic frit and the solvent removed in vacuo.
Thc residue ives purified by tlash chroniatography usinc a
Biotage 25+M column, elutuig with petrol cmitmning
increasuig mnounts ofEtOAc uid then 5% methanol in DCM.
fhe residue was tritumted with diethyl ether to give I',xample
38 a& snuffwhite solid. 'H NMR (DMSO d,) 8 13 41 ( I H, s),
8 87 (211, d, .I

—
1& 01 Iz), 8 41 (211, d. I—

11 981 M), 8 28 (I H. s),
7.91 (HI, dd, I 8.7, 1.5Hz). 7.73-7.67 (3H, m). 4.01-3.94
(IH, m). 2.02-1.83 (4 H. m), 1.81 (2H. d. J— 11.1Hz), 1.64
(IH, s). I 27-1 16& (3H. m). LC/MS: 412 (M+H) . HPI.C
(Method B) Rt 3.28 nun (Punty: 98.4%).

I'xample 39

7-[5-(I-cyclohcxyl-5-pyridin-4-yl-I H-pyrazol-4-yl)-
1.2,4-oxadiazo1-3-yl]-1,22L4-tetrahydroisoquinolme

[U386]

12+M colunui. eluting v;ith DCM contauung increasing
amounts of 7M meth uiofic anunonia, and then by preparative
I IPLC to give L'xampfe 39 as a ivhite solid. '

I N MR (DMSO-
dsj b 8.86 (2H. d. J—S.IHz), 838 (IH, s), 833 (IH, s), 7.73
(lfi. s). 7.71 (111. s) 7.64 (2H. d, J 5 2fle), 7 36 (IH. 6,
J 7,9Hz), 4.16 (2IL s). 4.05-3.90 (HI, m). 3.21 (211. t. J 6.
UHz). 2.94 (2H, t, J 5.6Hz), 1.9&-43)0 (4H, m), 1.83-1.75
(2H. m), I 65-1 59 (I H, m) 130-1.20 (3H, m) I,( /MS: 427
(M+II) . HPIC'fvfethod A) Rt—2 24 min (Purity. 96& 2%).

Exmnple 40

5-[5-(I -isobutyl-5-pyridin-4-yl-0 l-pyrazol-4-yl)-1.
2,4-oxadiazo1-3-yl]-IH-indazole

[0389]

~N

/ g NN

I

Step I: 7-[S-(I-cyclohexyl-5-pyridin-4-yl-I H-pyra-
zol-4-yl)-1.2,4-oxaduizo1-3-yl [-3,4-dihydroisoquuio-

fine

[0387] In a microwave vial, Intermediate 7 (200 m . 0.67
nunol) ives suspended in toluene (2 ml ) and MeCN (2 mi.)
and Intermediate 16 (142 mg: 0.74 nunol) i&as added fol-
lowed by potassium carbonate (123 mg; 0 74 nunol). The
Microwave vial was scafrxf and the mixture ives heated u&180''i a micmwave re wtor for 2 hours. Tire reaction
mixture was diluted v ith DCM (S mL) and w ashed with water
(5 mL). 'lite organic phase we& passed tlu ough a hydrophobic
frit mid the solvent was rcmoivd in vacuo Tho residue was
purified by flash chromatography on a Biotage 25+ S colunm,
elating with DCM contaimng increasing amoums of MeOH
to give 7-[5-(I-cyclohexyl-5-pyridin-4-yl-IH-pyrazol-4-yl)-
1.2,4-oxadurzol-3-&l]-3,4-dihydroisoquinoline as a white
solid. 'H NMR: (CDC1„400 MHz) b R88-8.84 (2H. m),
8.41-8.37 (IH, m). 8.28 (Hl, s). 7.96 (I H. dd, J 7.8, 1.7Hz),
7 i)3-7 89 (I H. m). 7 41-788 (2 H, m). 7 24 (I H. s), 3 97-3 89
(IH, in), 3 85-3 77 (2H. in), 2 80 (211. t, I—7 8Hz). 2 13-2 01

(2H, m), I 97-1 82 (4f1. m). 1.72-1.67 (HI, m). 1.29-1 18

(3H, m). LC/MS: 425 (M+H)'. Hl'LC (Method A) Rt 2 23
min (Purity: 97 8%v)

Step 2. 7-[5-(lwyclohexyl-&-pyndui-4-yl-HI-pyr i-

zo1-4-yl)-1.2,4-oxadiazol-3-yl]-1.2,3.4-tetrahy-
ilroisoquinolinc

[U388] 7-[5-(I-Cyclohexyl-5-pyridin-4-yl-IH-pyrazol-4-
yl)-1.2,4-oxadiazol-j-yl[-3,4-dihydroisoquinoline. obtained
fmm step l. (24.6 mg, 0.058 mmol) was suspended ui ethtuiol
(10 mL) and DCM (5 mL) and sodium borohydnde (2.2 mg;
0058 nimol) were added The mixture wa& stirred at room
temperature oiemight Tile solveilt lv'is i'cilloveii Ili vacno
and the product redissolved in DCM (10 ml.). v,ashed with
water (3x10 mL) and the combined organic fractions passed
through a hydrophobic and the solvent removed in vacuo. The
residue was purified by flash chromatography using a Bi etage

[039U] Sodium hydride (29A mg; 0.735 mmol) was added
to a solution ol'Intermediate 14 (191 3 mg: 0.70 mmol) and
hitennediate 15 (129. & m; 0 735 mmol) in TI II'2 mL) and
the mixture stirred ii&r 10 minutes. Tire mixture ivas then
hcatcd at 130'.. in a microwave reactor for 3 hounu Water (5

mi,) win& added and tlii.'n&duct extracted into DCM (3x5
mL). The combined organic fmctions were passed through a

hydrophobic frit and the solvent removed in vacuo. Tire resi-
due was purified by flash chromatogmphy on a Biotnge 25+M
colunui. elutuig with petrol containuig increasing amounts of
LitOAc to give Example 40 as an off white solid. 'H NMR
(DMSO-da) 8 13.40 (Hl, s). 8.88 (2H, d, J— 12.0Hz), 8.41
(IH,s).8.39(111, s) 8.28(llf.s),7 91(III.dd..l 8 7,1 Slfz),
7.74-7 68(3H.m), 3 96(2H.d. J 73H&),2.14-2 06(Hf.m).
0 78 (611, d, J 6 7 1lz). LC/MS: 386 (M+I I)'. I IPLC (Metlx&d

A) Rt=3 14 min (Purity: 98.5%)

Lixmnple 41

1-14-[5-(l wyclohexyl-&-pyri du&-4-vl-111-pyrazol-4-

yl)-1,2,4-oxadiazol-3-yl]phenyl]-N,N-duuethyl-
methanamine

[0391]
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Step I: [4-[5-(I-cyclohexyl-5-pyridui-4-yl-HI-pyra-
zo1-4-yl)- l. 2,4-oxadiezo1-3-ylj phenyl) methanol

[0392] 3 solution of Intermediate 7 (210 mg: 0.662 mmol)
ui toluene (3 mi,) was added to a solution ofintemtedtate 8
(121 mg; 0.662 nunol) in DMI'2 mL) folio~ ed by addition
ol potassluut mai'bulla/i: (100 lllg, 0 728 li)inol). Tlm reaction
w ils lmiitcxl sit I 80''. for I hour Tlie scil vi'ilt w m I eltiiived in
vacuo and thc residue diluted with a mixture of IPg water
(I: I, 10 ml,). The resulting procipitatewas collected by fil-
tration to yield the title compound as a yellow solid (145 mg;
73%). which ivas used directly without atty piuification. H
NMk: (CDCI u 400 MHz) 6 S.SS-8.81 (2H. mh S.27 (I H, s).
7 9S(2H, d. J S.Hlz),745(2H, d,J 8 Hiz). 742-7.38(2H,
m). 4.76 (2H. d, J 5.511z), 3.96-3.88 (111. m), 2.09-1.99 (211,

m), I 95-1.83 (411, m), 1.7& (III, t..l 5.51 is), 1.75-1.64 (I H.
m), I 32-1 19 (3H, m). I C /MS 402 (M+H)'. HPI C.'(Method
A) Rt 341 min (Purity 95 7%)

Step 2: 4-(5-(I-cyclohexyl-5-(pyndui-4-yl)-HI-pymi-
zol-q-yl)-1,2,4-oxadiazo1-3-yl)benzaldehyde

[0393] I'he title compound was prepared folloiving the pro-
cedure described for I',xamplc 64 (step I), but starting from
[4-[5-(l-cyclohexyl-5-pyridin4-yl-ill-pyrazol-4-yl)-1.2.4-
oxadia zol-3-ylJ

phenyl ]methanol.

obtained from step 1. (1.92
g; 4.7S nunolh to give the title compoimd as a wliite solid
(1.90 g, 99%) which was used directly without miy punlicn-
tion. 'I I NMR (CDCI... 400 Milz): 6 10 07 (I i i. s). 8 87 (211.
d. I 4.8Hz),8.28(HL s),8.15(2IL 6, J 7.9llz). 7.96(2H,d,
.1=7 9HS), 7 40 (2H, d..1=4 9Hz), 3 98-3 89 (I H, m), 2 09-2
05 (21 L m), I 90-1 88 (411. m), I 70-1 69 (I ii. m). I 28-1 26
(3H, m).

Step 3: I-i4-[5-(I-cvclolmxyl-5-pyridin-4-yl-IH-
pymzo1-4-yl)-1.2.4-oxadiazo1-3-yl ]phenyl C-N,N-

dimethylmethanamine

[0394] Sodium cyanoborohydride (SS nig, 0 135 mmol)
was addcxl to a solution of 4-(5-(I-cyclohexyl-5-(pyridin-4-
yl)-IH-pyrazo1-4-yl)-1,2,4-oxadiazo1-3-yl)benzaldehyde.
obtained from step 2, (50 mg: 0.124 nunol) and dimethy-
lamine hydrochloride (19 8 nig, 0 248 mmol) in a mixtiire of
methanol (3 mL), DCM (I mL) and acetic acid (75 pl) The
mixture was stirred at room temperature overnight and the
solvent was then removed in vacuo. I'he residue was purified
by prepanitive HPI C to giiv. Ex unple 41 m n wlfite solid 'lI
NMR (DMSO-ds, 400 Milz) ii 8.86-8.83 (211, m), 8.27 (111.

s). 7.94 (2li, d. I S.OHz), 7.42-7.37 (411, m). 3.97-3.8S (HL
m), 3.49 (2H, s), 2.48-2.31 (I H, m). 2 27 (6H. s), 2 13-2 00
(21 I, m), I 95-1 84 (311. m), I 69 (HI. s), I 32-1 17 (3H. m)
I.C"MS: 429 (M+I I)'. I IPI,C: (Method IJ ) Rt 4 40 min (Pu-
rity: 97.7"!8)

Fxamplc 42

I-[4-[5-(I -cyclohexyl-5-pyndin-4-yl-HI-pyrazol-4-
yl)-1.2,4-oxadiatui1-3-yl Jbeiwyl jazetidinc-3-car-

boxylic acid

[0395]

[0396] Sodium cyanoborohydnde (31.5 mg; 0.501 nunol)
was added to a solution of 4-(5-(I -cyclohexyl-5-(pyridin-4-
yl)-IH-pyrazo1-4-yl)-1,2,4-oxadiazo1-3-yljbenzaldehyde,
obtained as described in Example 41 (step 2), (182 mg; 0.45(i

nunolj and 3-azetidine carboxyhc acid (92.1 mg: 09/I I

mmol) in methanol (3 mL) and acetic acid (75 lil) and the
mixture was stirred at room temperature overnight. I'he sol-

vent v as removed in vacuo and the residue was recrystallised
from DMSO and triturated w ith methanol to give Example 42
as a vvhite solid. 'll NMR (DMSO-ds 400 Mllzj 6 8 83 (211,

dd. J—4.6, I.SIlz), 8.38 (ill, s), 7.87 (2H, d. I—S.1liz), 7.63

(21i, dd. J 4 6. 1.6llz). 7 48(211, d, J S Oliz),4 00378(3IL
m), 3.59 (2 H. t, .I=S.OHz). 3.49-3.40 (2H, m). 3.20 (I H, q),
1.95-1.SS (4H, m), 1.87-1.72 (2H. m). 1.64-1.58 (IH, m),
1.3-1.1S (3H, m). LC/MS: 485 (M+H)'. HVLC (Method 3)
kt—2.32 min (Purity: 9)60%).

Fxample 43

4-(I -isobutyl-4-[3-[3-(methyl sulfonyl)phenylJ-1.2.4-

oxadiazol-5-yl]-ill-pyrazol-5-yl)pyndine

[0397]

[t)398] The title compound was preparixl following thepro-
cedure described for Example 36. but starting from lntenne-
diatc 3 (58.5 mg: 0 273 mmol) and Intermediate 14 (71 1 nig,
0.26 mmol) to give I'.xample 43 as a white solid. 'H NMR
(DMSO-ds) 6 S.87-8.83 (2H, m), 8.47-8 39 (2H, m). 8.26
(IH. d, J=7.8Hz), 8.17 (IH, d, J=7.9Hz), 7.88 (IH, t, J=7.

SHz). 7.71-7./i7 (2H, m), 3.96 (2H, d..l—7.3Hz), 3.31 (3H. s),
21'3-204 (1H, m), 0.77 (6H, d, .1=6.6Hz). I.C.'/MS 424
(M+I I) . HPLC (Method 8) ICt 3.67 mui (Punty: 98.17%).

L'xmnple 44

4-[ I-cyclobutyl-4-[3-(2, S-ditluorophenyl)-1,2,4-
oxadiazol-5-yI]-I I I-pymszol-5-yl) pyndine

[0399]
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[0400] The title compound&&as prepared follow&ng the pro-
cedure dcscribixt fi&r Fxample 10, but starting from Interme-
diate 2 (0 25 nuuol) nnd cyclobulylhydrazine hydrimhloride
(Pharmi.ab, 30 5 mg: 0 25 mmol) to give Iixample 44 as a
brown solid. 'H NMR (('IJCI,. 400 MHz) F& 8.86 (2H, d.
J=4 9Hz), 8 33 (1H, s), 7.70-7.65 (1H, m). 7 41 (2H. d, .1=5.

OFiz), 7 23-7 14 (2H, m), 4.70-4.59 ( 0 i. m). 2 91-2.79 (211,

m), 2.40-2.31 (21L m). 1.97 (IH. q, I 10.5Hz). 1.89-1.71
(IH, m). I.C/MS: 380 (M(H)'. HPLC (Method (') Rt— 1830
min (Purity: 99. 1%)

Exmnple 45

I -& 4-[5-( I -cyclo hexyl-5-pyri din-4-yt- I H-pyro rot-4-
yl)-1,2.4-oxadiazol-&-yl]bcnzyl/pyrrolidin-3-ol

[0401]

(3xlfl mL) and the combined organ&c fractions passed
throuvh a hydrophobic I'rit and the solvent rmnoved in vacuo.
The msidue uas purified by prepiuative DPI( lo give
I ix unple 46 as a clear gum. together w&th 3-(2,5-ditluorophe-
nyl)-5-[1-[(IS,ZR)-2-methylcyclohexylJ-&-phenyl-lH-
pyra&ol-q-yl&/-1.2,4-oxadiazole (Fxample 47 below) 'H
NMR (('D('tv 400 MHz) t& 8.29 (I Fi. s). 7 71-7 65 (I Fi. m),
7.55-7.50 (311, m), 742-737 (2H, n&). 7.19-7.10 (2H, m),
3.59-3.&2 (IH, m), 2.24-2.13 (IH. m). 2.11-1.75 (5H, m),
1.43-1 I l& (2H, m), I 00-0.89 (I H, m), O.l&0 (3H, d, J=O.SHz).
LC/MS: 421 (M+II) . IIPLC (Method A) Rt 4.96 m&n (Pu-
nty: 93.2'!!u).

Exmnple 47

3-(2,5-d&fluorophenyl)-5-/ I [(IS,2R)-2-methylcyclo-
hexylJ-&-phenyl-I H-pyrazol-4-yl)-1,2.4-oxadiazolc

[0405]

[0402] Tlm title compound is as prepared ti&llmving the pro-
cc&turc di:scribed li&r Exmnple 42 but using 3-pyrrolidmol
(79.4 mg; 0.911 nunol). H&e residue was purified by prepam-
tive HPI.('o give kxample 45 as a white solid. 'H NMR
(DMSO d,) 6 8 87 (2H, dd,.1=4 5, 1.6Hz), 841 (1H, s), 7 87
(2H, d. J S.IHz). 7.67 (2H. dd, J 4.5. 1,6Hz), 749 (2H. d,
J 8,0Hz), 4.71 (IH, d. J 4.5Hz), 4.28-4.20 (IH, m), 4.04-3.
95 (I H, m). 3.62 (2H, dd, J —7.7, 13.5), 2.71 (IH, dd, I—9.6,
6 2114). 2.63-2 55 (I Fi. m). 2 48-2 40 (HI, m), 2 34 (IH, dd,
J 9.7. 3 Sllz), 2.05-1.89 (&II. m). 1.85-1.79 (21 I. m). 1.69-1.
55 (21 L m), 1.30-1.20 (311. m). LC/MS: 471 (M+H)'. HPLC
(Method A) Rt=2 24 min (Purity: 99 1%).

Ex unple 46

3-(2,5-ditluorophenyl)-5-[1-[(1 S.2S)-2-methylcyclo-
hexylJ-5-phenyl-I I I-pyrazol-4-yl)-1,2.4-oxadiazole

[0403]

[0406] The t&tie compound uas isolated fmm the reaction
described above for the synthesis of 3-(2,5-difluoropl&enyl)-
5-[1-[(1S.2S)-2-methylcyclolmxyl]-5-plmnyl-l H-pyrarol-
4-yl)-1,2.4-omidiarole Fxamplc 47 urn& isola&cd m a clair
gum. 'll NMR (CDClv 400 MHz) i& 8.22 (IEI, s). 7.70-7.64
(IH, m). 7.56-7.50 (3&H, m), 7.44-7.38 (2H, &nh 7.19-7.09
(2H. m). 427-4 22 (IH, m), 231-220 (IH. m). 2.07-1.98
(lil. m). 1.96-1.85 (IH, m), 1 82-1 50 (3H. m). Ich3-1.33
(31i. m), 0.80 (31L d. I 2liz). LC/MS; 421 (M+II)'. IIPLC
(Method (.) R&=20.75 min (Purity: 83 2%).

Exmnple 48

5-[I-cyclohexyl-5-(2-methylphenyl)-IH-pyrazol-4-
yl]-3-(2,5-difluorophen, 1)-1.2.4-ox d& vole

[0407]

[0404] So&urn hydride (10.4 mg, 0 260 mmol) was added
to a solution of 2,5-difluoro-Nuhvdroxybenzenecarboxim&-
damide (JRI&-Fluorochemical, 44.8 mg, 0.260 mmol) and
Intern&ediate 17 (85 3 mg, 0.273 nunol) in THF (2 ml ) and
the mixture uas st&rred for 10 minutes. The m&xture was
heated in a microwave reactor at 130" C. for 6.25 hours. Water
(10 mL) was addcxt and tl&e product was extractcxt into DCM

Step I: 2-(3-(2,5-ditluorophm&yl)-1,2,4-oxadiazol-&-
i'I)-I-o-tolylelhal&ol&e

[0408J A solution of ethyl 3-oxo-3-o-tolylpropm&oate(0.44
mL: 2.5 nm&ol) and 2,5-ditluoro-Nuhydroxybenzenecarbox-
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unidmnide (JRD-Fluorochemical, 215 mg, 1.25 nunol) in
toluene ( I 5 ml,) was Imated to 120' l 8 luiurs. The solvent
was removed in vaeuo aud the residue purified by tlnsh chro-
matography on a B&otage 25+M colunui. eluung w&tli petmf
containing increasing amounts of I',tOAc. lite residue was
triturated with petml to give the ritlc con&pound as an off-

&&lutee

solid v hie h was used directly without any further puri-
fication. 'll NMR (CDC1.„400 MHz) 6 11.62& (HL br s),
7.82-7.74 (IH. m), 7.55-7.12 (fliH, m), 5.95& (IH, s), 4.68"
(2H, s), [2.58. 2 55 and 2.47[ (3H, s) (compound isolated as a
nuxture ofketo mid ecol forms and as a nuxture of rotamers,
'eto form, " encl form). LC/MS; 315 (MvH)'. HPLC
(Method D) Rt=4 28 min (Purity: 98.4%)

StcT& 2: 5-[I-cyclohcxyl-5-(2-niethylphcnyl)-1H-
pyrazol-4-yl]-3-(2.5-dilhiorophenyl)-1,2 4-oxad&az-

ole

[0409] To a solution of 2-(3-(2.5-difluorophenyl)-1,2.4-
oxadiazol-5-yl)-I-o-tolylethanone (115 mg: 0.37 nmiol),
obtained fmm step I, in toluene (2.5 mL) &vas added DMF.
DMA (70 Fi.) and PPTS (10 mg). The mixture was heated Ri
90'. Iior 7 hours. DCM (10 mi,) and water (10 mi.) were
added and the nuxture passed tlu ough a hydrophobic fnt. The
solv& nt was removed in vacuo and the residue redissolved in
cthmiol (23 mi,) mid water (0.23 mi,) Thc solution was
added to a nuxture cyclohexylhydrazine hydrochlonde
(Fluorochem: 56 mg; 037 nunol), and sodium acetate (61
mg; 0 74 mmol). The mixmre was heated to reflux for 7 hours
and then DCM (10 mi ) and water (10 mi ). The mixture was
filtered thniugh a hydrophobic fnt and the solvent removed in
vac&lo. The residue was purified by flash cluomatography on
a Biomgc 25+S column, clutin viib petrol containing
uicreas&ng mnounts of lctOAc to give lcxample 48 as a white
solid 'll NMR: (CDCI,, 400 Milz) 6 8.28 (HI, s), 7.68-7.62
(IH, m), 7.50-7 30 (3H. m). 7.22-7.08 (3H, m), 3.80-3.70
(IH, m), 2.12 (3H. s), 2.13-1.82 (6H, m), I 68-1 62 (1H. m),
I 31-1 15 (3H. ni) I C/MS 421 (M+H)' IPI,C'Method F)
Rt 4 95 mui (Purity 99,7%)

Fxample 49

(4- (5-[ I -eye l oh cxyl-5-(n&cthoxymcthyl)- I H-pyrazol-
4-yl[-1,2,4-ox uliazol-3-yl)phenyl)meth uiol

[0410]

increasing mnounts of L'tOAc to go e Fxample 49 as a ivlute
solid 'H NMR (CDCIs. 400 Mikz) 8 8 16/8 11 (3H, ni), 7.50
(2H. d..l 8 IHz), 5.03 (20, s) 4 79 (2H, d,.l 60ilz). 4 35-
4.28 (111. ni), 3. 42 (311. s). 2.09-1. 90 (611, m ). I 82-1. 73 (211,
m). 1.52-1.25 (3H, m). I,(:/MS: 36i9 (M+H)'. HVLC (Method
A) Rt=3 87 min (Purity: 97 9%)

kxmnplc 50

5-[ I-isobutyl-5-(tetrahydro-211-pyran-4-yl)-HI-pyra-
zol-4-yl[-3-[3-(trifluoro&uethyl)pheny)[-1.2,4-oxad&a-

zole

[0412]

[0413] Sodium hydride(11 mg. 0 273 inmol) was added to
a suspmision of Intermediate 19 (72.9 m: 0.260 mmol) and
Nnhydroxy-3-(trifluoromethyl)benzenecarboximidanude
(JRD-Fluoroclmmical, 55.7 mg. 0.273 nunol) in THF (2 mi.)
and thc mixture vus stirred for 10 minutes The mixture &vas

then heated in a microwave reactor for 2 hours at 130'.
Water (10 mL) was added and the product extracted into
DCM (3x10 mL). 'Ihe combined organic fractions &vere

passed through a hydrophobic lnt and the solvent removed ui
vacuo. The residue was puniied by tie ah clu omatogmphy on
a Biotage 12+M column, eluting with DCM containinvg
increasing unoimts of methanol to give Fxmnplc 50 as ~a

white solid. I I NMR (CDCI,. 400 Ml is) 8 8 44 (111, s), 8 35

(HI, d. Jl 7.811z), 8.14 (I II. s), 7.78 (I H. d. J 7.9 I iz), 7.66
(IH. t, J=7.8Hz), 4.19-4.13 (2H, m). 4 Ofi (2H, d), 3.60-3 43
(SH, m), 2.ti9 (2H. qd, J=12.ti. 4 5Hz). 2 36-2 21 (I H. m),
1 65-1 59 (2H. in). 0 98 (611, d, .I

—6.708). I (JMS 421
(M+0) . HPLC (Method A) Rt—4 58 mui (Purity: 97 4%v).

I'.Xalllpk: 51

3-(I-cyclohexyl-5-phenyl-IH-pyrazol-4-yl)-5-phe-
nyl-1,2.4-oxadiazole

[0414]

/ x + ~
]I oH

[0411] Sodium hvdride (294 0 mg: 735 nunol) wns added
to a suspension of Intermediate 18 (I 77 g, 7.00 mmol) and
Intermedmte 8 (1.22 g; 7.35 mmol) in TI IF (15 mL) and the
mixture was stirred for 10 minutes. The mixture was then
hcatcd in a microwave reactor fiir 19 hours at 130" C Water
(10 mi.) v;as addcxI aud tfic pr&iduct was cxtractcxI into DCM
(3x10 mL). 11&e combined organic fractions were passed
through a hydmphobic frit and the solvent removed in vacuo.
The residue was purified by tlash cluomatogmphy on a
B&otage 40+M column, elutui with petrol conte&tung

N

[t)415] In a microwave vial, Interntcxflate 9 (190 mg; 0.67
nunc l) was suspended in toluene (2 ml ) and methyl benzoatc
(0.09 mL; 0.74 mmol) v,as added Iolloued by potassium
carbonate (123 mg: 0.74 nunol). The Microwave vial was
sealed mid the mixture was heated to 180" C. in a micmwave
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reactor for 2 hours and then DC M (10 mL) and w uter (10 mL)
added I'he mixture was iiltercd throu h a hydrophobic I'rit

and the solvent renioved ui vacuo. The residue was triturate&I
with isopropanol and dned to yve Example 51 m a wlute
solid. 'H NMR: (CIJCI&, 400 MHz) 6 8.19 (IH, s), S.OS-S 03
(2H, m), 7 59-7 43 (SH. m). 4.01-3.91 (IH, m), 2 13-1.83
(61 I, m). I 71-1 58 (I H. m), I 31-1.14 (31 I, m). I C/MS. 371
(M+H) . IIPLC (Method B) Rt 4.98 min (I'urity: 98.9%).

Ex unple 52

3-(I-cyclohexyl-5-phenyl-111-pymzol-4-yl)-5-(2-
lhiorophenyl)-1.2,4-oxaihazole

[0416]

2.12-1.98 (211, m), 1.96-1.80 (4H, m). 1.71-1.60 (IH, m).
I 31-1 15 (3H. ni) LC/MS 372 (M+H)'. HPI&C (McthodA)
Rt 4.24 min (Purity 99 5%)

Exmnple 54

14-[5-(I -isobutyl-&-pyri din-4-yl-I kl-pymzo)-4-yl)-1.
2,4-oxadiazo)-3-yl]phenyl/nmthanol

[0420]

N

[U417] The title compound v as prepared following the pro-
ccx)urc described for I'ixample 51 but starting from Intenne-
diatc 9 (11)0 mg: 0 67 mnu&l) and methyl 2-fluorobiauxoatc
(Avocado: 0 94 mL; 0 74 nunol). The residue w as purified by
flash chromatoyaphy on a Biotage 12+M colunui, elating
with petrol containing increasing mnounts of ktOAc The
residue was to turn)ed i& ith is opropanol to give Example 52 as
a white solid. 'll NMR: (CDCIi. 400 MHz) 6 8.18 (HI, s),
8.07-8.01 (HL m). 7.58-7.50 (4H, m), 746-7.41 (2H. m),
7 30 7 19 (2H. m). 4 01-3 93 (I H, m), 2 11-1 98 (2H. m),
I 96-1 80 (4H. m). 1.69-1.63 (IIL m), I 31-1 18 (3IL m).
LC/MS: 389

(Ms
H )'.

HPLC (Met)a&d A) Rt 4 61 min (I'un ty:
93.6%)

I'al'lip)a 53

3-[3-()-cyclohcxy)-5-phenyl-)H-pyrmzo)-4-yl)-1.2,4-
oxadiarml-5-yl]pyridine

[0418]

[0421] Sodium hydnde (231.0 m'1 &.78 mmol) was added
to a suspension of Intermediate 14 (1.50 g; 5.50 mmol) and
lntcrnicdiatcg (0 96& g: 5 78 mmol) m THF (15 ml ) mid thc
mixture vvas stirred for 10 minutes. The nuxture was then
heated in a nucroivave reactor for 3 hours at 130" C. Water (10
ml,) v,as added and the product extracted into Df'M (3x)0
ml,) The combined orgmiic fractions were passed through. a
hydrophobic frit and the solvent removed in vacuo The resi-
due was purified by flash cluomau&graphy using a Biotage
40+M column, eluting with petrol containing increasing
anx&unts of FtOAc to give Fxamplc 54 as a white solid 'H
NMR(CDC)u 400 MHz) 6 8.85-8.82 (2H. d, J 4.411z). 8.28
(Hi, s), 7.98 (2H. d, J —S.IHz), 7.45 (2H, d, J —S.HIz), 7.40
(2FI. d. 4 4H/) 4. 76 (2H. s). 3. 88 (2FI. d. J 7 5 Hz), 2 24 (I H,
dt. J 13.8, 6.9Hz), 1.78 ()H. s). 082 (611, d..l 6.7Hz).
LC/MS: 376 (M+II)'. IIPLC (Method A) Rt 3.06 min (Pu-
rity: 96i.3%).

Fxample 55

I-[4-[&-(I -cyclohexyl-5-pyndm-4-yl-HI-pyrazol-4-
yl)-1,2.4-oxadiazol-3-yl]plmnyl/-N-nmthylmctha-

nalnille

[()422]

[U419] I'he title compound was prepared following the pro-
cedure described for Vxamplc 51 but starting from Intcnnc-
diatc 9 (190 mg, 0 67 nunol) and methyl nicotiimte (101 mg,
0.74 mmol) to give Exmnple 53 as a white solid. 'll NMR:
(('DC)u 400 MHz) 6 9.27 (IH, d, J —2.0 Hz), 8.78 (IH, dd,
J=4 9. 1.7Hz), 8.32 (IH. dt, .I=8 0, 20Hz). 8.18 ()H, s),
7.54-7.51 (3H. m). 7.46-7.40 (3H, m). 4 01-3.92 (HI. m).

[0423] The title compound was prepared folfowin thepro-
cedure described for Exmnple 42 but using methylamine
hydrochloride (6 i.& mg; 0 911 nunol) The residue was puri-
l sexi by preparative I IPI C to give I'ixampl e 55 as a w hite solid.
'll NMR (DMSO-ds) 6 8.83 (21L d. J 5,0Hz). 8.37 (2H. d,
.)=4.5Hz), 7.93 (2H, d. J=7.9Hz). 7 64-7.60 (4H, m). 4.08
(2H, s), 3 99-3 88 ()H. m), 2 54 (3H. s), 1.95-1 88 (4H. m),
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1.85-1.71 (2H, m). 1.65-1.58 (IH, m). 1.27-1.15 (3H. m).
I,( /MS: 415 (M+H)'PI,C (Method C) Rt— 13 16 niin (Pu-
rity 96 1%)

L'xumple 56

2-({4-[5-(I-cyclohexyl-5-pyridin-4-yl-I H-pyrazol-4-
yl)-1,2g-oxaduizol-3-yl]benryl) amino)ethanol

[0424]

8.17 (IH, s), 7 75-7 69 (Hi, m). 7.54-7 51 (311, m), 7 45-7 41

(2H. m). 7.27-7.14 (211, m), 4.02-3.92 (III. m). 2.12-1.98
(2H, m). 1.96-1.79 (4H, m), I 71-1 61 (IH, m), 1.32-1.14
(31i. m). LC/MS: 407 (MvII)'. HPLC (Method F) Rt 4.63
mui (Purity: 97 6%).

Iixmnple 58

3-(I-ci clohexyl-5-phenyl-HI-pyratmi-4-yl)-5-[3-
(methyksullimyl)phenyl]-1,2,4-oxadiazolc

[0428]

u~otr

[0425] The title compound was prepared following the pro-
ccxiure described fiir Hxample 42 but using ethanolmnine
(55.7 mg. 0 911 nunol). The residue was purified by prepam-
tive I IPLC to give L'xump le 56 w as obtained us a yellow solid.
'll NMR (DMSO-ds) 6 8.79 (2H, d, J— &.0 Hz), 8.38 (III, s),
8 30 (I ii. s), 7. 86 (21 I, d, J— 7 9Hz), 7 60-7.51 (411, m), 3 92-
3.89 (I H. m). 3.61 (2H. t, .I 5 4Hz). 2.83 (211. i, I 5 5Hz),
2 54 ( H L s), 1.90-1.85 (41 L m). 1. 85-1.69 (211, m), 1.57-1. 51
(IH, m), I 22-1 10 (3H. m) IC/1&IS: 445 (M+H)'. HPLC
(Mctlmd C) Rt— 12 91 min (Purity 96 3%)

Example 57

3-(l-cyclohexy1-5-phenyl-lH-pyrazol-4-yl)-5-(2,5-
difluoropbenyl)-1,2.4-oxndiazole

[0426]

[0429] The title conipound w ns prepare&I following the pro-
cedure described (br Example 57. with two identical reactions
conibined for workup but starting from Intermediate 9 (102
mg; 006 mmol) and 3-(methylsulfonyl)benzoic acid
(Apollo; 60 mg; 0 3 mmol) to give Example 58 as a white
solid. 'll NMR: (CDCI, 400 Mllz) 6 8 65 (HI, s), 831 (HL
d, J 7.9llz), 8.18 (111, s). 8.13 (Hi, d. J 7.9Hz), 7.72 (I IL t,
I—7 9Hz), 7 59-7 49 (3H, m), 7.45-7.41 (2H, m), 4.02-'3.92

(I I i. m). 3.10 (31 L s), 2 14-1.96 (211, m). 1.96-1 79 (411, m),
1.72-1.57 (HL m). 1.34-1 13 (3H. m). LC/MS: 449 (M+0)".
HPI.C (Metliod A) Rt 4 18 min (Pority: 99.5%).

Rxmnple 59

'3-(I-cyclohexyl-5-phenyl-I II-pyraml-4-yl)-5-['3-
(tnlluoromethyl)plienyl]-1,2.4-oxadiazole

[0430]

[0427] To a solution of 2.5-dilluorobenzoic acid (I'luoro-
chcm, 48 mg; 0 3 mmol) in anhydrous MeCN (2 mi.) was
added I-cihyl-3-(3-dimethylammopropyl)carbodiimidc
hydrochloride (IIDC) (80.5 mg, 042 mmol) followed by
Intermediate 9 (102 mg: 0.36 nmiol) in a Micros& ave vial and
the mixture stirred at KI'or 18 h Anhydrous pyridine (2 ml,)
was added and the rcactiim vessel was sealed and lmatcd at
150'. for 45 min in the nucroivuve. This reaction was
perforated twice. and the reaction mixtures were combined
for workup. I'he solvents were removed in vacua and HiO (10
mi.) and DCM (10 mL) were added. The mixture was passed
tltiough a hydmphobic fnt and the solvent removed in vacuo.
The residue was triturated with isopropanol and dried to give
Fxmnplc 57 as a white solid 'H NMR. (CDCIs. 400 MHz) 6

[0431] Thc titli: compimnd was prepare&I following thepro-
redure described for Example 57. with two identical reactions
combined for workup but startuig fmm Intermediate 9 (102
nig, 036 nimol) and 3-(triguormnethyl)benzoic acid (Fluo-
ioChe, &7 mg, 0 3 mnuil) to give Fxamplc 59 as mi elf-white
solid. "I I NMR: (CDCI, 400 MI Iz) 6 8 32 (HI, s), 8.23 (111,
d, J —7.9Hz). 8.18 (IH, s) 7.81 (IH, 0, I—7.9Hz), 7.64 (I H. t,
.i=7.9Hz), 7 &5-7 52 (3H, m), 7.45-7.41 (2H, m), 4.01-3.92
(1H. m). 2.12-1 97 (2H, m), I 96-1 79 (4H. m). 1.74-1.57
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(IIL m), 1.30-1.17 (3H, m). LC/MS: 439 (M+H)'. HPLC
(Method G) Rt 4.94 mut (Purity 97,8%v).

Example 60

3-(2,5-difluorophenyl)-5-[1-(2-fluorophenyl)-5-me-
thyl-Ill-pyrazol-4-yl]-1,2.4-oxadiazole

Exmnple 62

I - [4-[5-(I -cyc1ohexy1-5-pyri din-4-51-1 H-pyrezol-4-
yl)-1,2.4-oxadiaiml-3-yl]benryli/azetidin-3-ol

[0436]

[0432]

(zZ(

[0433] The title compound was prepared following the pro-
cedure dcscribcd for Fxamplc 51 but starting front Interme-
diate 10 (157 mu, 0 67 nunol) and 2,5-difluoro-Nuhydroxy-
benzenecarboximidamide (JRD-lquorochem. 127 mgi 0.74
mmol) to give Lxample 60 ns an off-white solid 'H NMR:
(('Dk'I,. 400 MHz) 6 832 (IH, s), 7.89-7.84 (IH. m), 7 57-

7 49 (2H. m). 739-7.27 (2H, m), 7.27-7.14 (2H. m), 2.65 (311,

s) LC/MS: 357 (M+H)'. HPLC (Method A) Rt 4.13 min
(Pun ty: 99. (i%)

Example Oil

N-[4-[5-(I-cyclohexyl-5-pyridin-4-yl-III-pyrazol-4-
yl)-1,2,4-oxadiazol-)-yl]bcnzyl/-N-methyl lycinc

[t)434]

[0437] The title compound was prepared following thepro-
cedure described for Example 42 but using 3-azetidinol
hydrocldonde (66 6 mg„; 0 911 ntmol) The residue was puri-
fied by preparative I IPLC togaed''xample 62 usa v;hite solid.
'H NMR (DMSO-ds) 6 8 87 (2H. d, .I

—5.0Hz), 8 41 (1H, s),
7.86 (2kL d. J 7.91lz), 7 67 (211, d, .I 5.0Hz), 7.44 (211. d,
J=7 9Hz), 5.33 (IH. d. J=6.4Hz), 4.24-4.18 (I H, q, J=5.6Hz),
4 02-3 i)6 (1H. m), 3.63 (2H, s). 3 52 (2H. 6 I—

6& 7Hz), 2 80

(2H. t. J Cx5Hz). 1.98-1.89 (411. m). 1.85-1 78 (211. m). I 68-
1.60 (IH, m). I 31-1 22 (3H, m). LC/MS: 457 (M+H)'.
HPI,C'Metlxid B) Rt 2.21 min (Punty 99 2%)

Fxmuple 63

(4-[5-[I-isobutyl-54tetrahydro-211-pyrmi-4-yl)-I H-

pyrazo1-4-yl]-1,2.4-oxudiazol-3-ylitphenyl)methanol

[0438]

ott

0

[0435] The title compound tv as prepared following the pro-
ccxkure described for kxample 42 but using 2-methylamin-
eoacetic acid (81 2 m; 0.911 nunol). The residue is as pun-
fied by preparative I IPLC to give L'x

amp le 61 as u white solid.
'0 NMR (DMSO d,) o 8 85 (2H, dd, J 4 &. 1. 6Hz), 8 39 ( I H.

s). 7.90 (2H. d. J 8.0Hz), 7.65 (211, dd. J 4.5, 1.611z). 7.55

(2H, d. J—8.0Hz), 4.00-3.95 (IH. m), 3.87 (2H, s), 3.26 (2H,
s). 2.38 (3IL s). 1.99-1.88 (4H. m). 1.85-1.78 (21L m). 1.69-
1.60 (Hl, m). 1.30-1.15 (3H, m). LC/MS; 473 (M+0)",
HPI/2 (Method A) Rt—2 50 min (Purity: 99 2%)

[0439] Sodium hydnde (65.1 m; 1.63 nunoil) was added to

a suspension of intermediate 19 (434.6 mg; 1.55 nmiol) and
lntermcxliate 8 (270 5 mg, I 628 mnuil) in TIIF (10 mi,) nnd
the nuxture was stirred for 10 nunutes. 'I'he mixture was then
heated in a microwave reactor for 900 minums at 130'.
'6'ster (10 mi ) ivas mhled and the product extracted into
lyCM (3x10 mL). 'Ihe combined organic fractions ivere
pasmd Oirough a hydropluibic I'rit and tlm solvent rcmovcd in
vacuo The residue ives punlicxl by flash chromatography
using a Biotage 25+M column, eluting with DCM containing
incrmising mnimnm ol'etlmnol to give Fxamplc 63 as a
white solid. 'H NMR (CD('Iv 400 MHz) o 8.13 (2H, d,
.1=8.0Hz), 8 10 (I H, s), 7 50 (2H, d, J=g OHz), 4.77 (2H. d,
I 3.8Hz), 4.15 (2H, dd. J 11.6, 4,3Hz). 4.04 (211. d. J 7.6
Hz). 3.58-3.52, (2H. m). 3.49-3.40 (IH. m), 2.77-2.64 (3H,
m), 2.34-2.20 (I H. m), 1.61-1.58 (2H. m), 0.97 (6H, d..1=6.
711z). LC/lvlS: 383 (M+11)'. I IPLC (Method Cr) Rt 3.47 min
(I'unty: 99 9v6i
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Example 64

I-(4-[5-[I-c&mlohexyl-5-(methoxymethyl)-111-pyra-
zol-4-yl]-1.2,4-oxadiazo1-3-yl)benzyl)piperidine-4-

carboxyhc ac&d

[0440]

[0444] lite title compound was prepared following the pro-
cvdurc dcscribcd I'or Fxamplc 42 but using [I-alaninc (81.2
mg, 0.911 mmol) to g&ve Example 65 as a wlute solid. 'H
NMR (l&MSO d„) 6 8 85 (2H, d, J=5.2Hz). 8 39 (I H. s), 7 90

(2H, d, J 8,0Hz). 7.65 (2H. d..l 5 2HZ), 7 56 (2H, d, I 8.

OHz), 4.04-3.90 (3H. m). 2.83 (2H, t, J —6.6Hz), 234 (2H, t,
J=6 59Hz), I 99-1 88 (4H, m). 1.88-1.78 (2H, m). 1.65-1203

(IH. m). 1.30-1 20 (3H, ni). LCJMS 473 (MsH)'PLC
(Method A) Rt—2.27 min (I'urity 98.5%).

I.xample 66

4-(4-[3-[4-(azetidin-I -ylmethyl)phenyl]-1,2.4-oxa-
di uzo1-5-yl] -I -cyclo hexy1- 0 I-pyrazo1-5-yl)pvridinc

[0445]

Step I; 4-(5-(I -cycfohexyl-5-(methoxymethyl)-H I-

pymzul-4-yl)-1,2,4-oxadiazol-x-yl)beuzaldehydc

[0441] Example 49 (1.25 g; 3.40 mmol) was dissolved in
dioxane (50 mi,) and mm&gm&ese dioxide (12 5 g: 42 3 mnxil)
was added The mixnire was heated at 70" (2 overnight and
theo the solvent ives renuived in vacuo. The residue was
trituramdwithamixtureofpetrol/diethyl ctherto iveihctitlc
compound as a white solid (1.22 g; 97%). 'H NMR (CIJCI.„
400 Mila) (&10.11 (HI. s), 8 33 (2H. d, J 8 Ollz), 8.15 (IH. s),
8 02 (2H. d, I 8 1Hz), 5 03 (2H. s), 4 32 (IH, td, J 10 3,
4.9Hz), 3.44 (3H, s), 2.07-1.93 (6H, m), 1.76 (IH. d, J 12.
6iiz). I 52-1.25 (311, m). LC/MS: 367 (M+0)'PLC
(Me&hod A) Rt 4 36i niin (Puritv 97 7%).

Step 2: I-(4-[5-[I-cyclohexyl-5-(methoxymethyl)-
1 il-pymzol-4-yl]-1.2,4-oxadiazo1-3-yl) benzyl)p&p-

eridu&e-4-carboxylic acid

[044Z] Sodium cyanoborohydride (32.5 mg; 0.517 mmol)
wm adided to a solution ol'4-(5-(I-cvclohexyl-5-(methoxym-
ethyl)-IH-pyrazo1-4-yl)-1,2,4-oxadiazol-)-yl)bennilde-
hyde. obtained from step l. (172 mg; 0. 47 nuuol) and &son&pe-

ciitic acid (121 4 mg: 0 94 n&mol) in a mixture of mctlmnoi (3
ml ) and acetic acid (80.7 01: 0.141 mmol) and tlm mixture
was st&rred at room tempem&ture overmght. The solvent was
reu&ovcxi in vacuo and the residue punlied by preparative
HPLC to vgive Example 64 as a wlute solid. 'll NMR (DMSO-
da) b 8.23 (HI. s), 8.04 (2H, d. J 8. Hlz), 7 54 (2H. d, J 8.
01 iz), 5 02 (2H, s), 4 44-4 34 ( I H. m). 3 56& (2H, s), 3 34 (3 0,
s). 2 78 (2H. d..1=11.0Hz). 2 26-2.17 (IH, in), 2 06 (2H, t,
.I

—
11 2114). 1.96-1 76 (81L m). 1.71 (111, d, I 12 8Hz), I 66-

I 52 (2H, n&), I 53-1 37 (2H, m), 1.25 (I H, t, .1=13 OHz)
LC/MS: 480 (M+H)'PLC (Meth(id (i) Rt 2.39 min (Pu-
ri&y 96 7%)

Ex unple 65

N-[4-[5-(I-eye lohexyl-5-pyridui-4-yl-111-pyrazol-4-
yl)-1,2.4-oxad&azoi-3-yl]benzyl)-beta-alanu&e

[0443]

[0446] The utle compou&xi was prepared follow&ng thepro-
cedure described for L'xmnple 42 but using aretidine hydro-
chloride (93 8 mg. 0.911 mmol) The residue was purilied
preparative Hl'L('o give Example (i6 as an off wlute solid.
'H NMR (DMSO-d,) 8 8. 86 (2H. d, i=4. 9 Hz), 8.40 ( I H. s),
7.86 (2H, d. I 7,8Hz), 7.67 (2H, d, J 5.0Hz), 7.45 (2H. d.
.1 — 7.9) Hz), 4.02-3.90 (IH. m), 3.(i0 (2H, s), 3.1/i (4H. t,
J=6 9Hz), 2 05-1 89 (6H, m), 1.84-1.78 (2H, m). 1.66-1.ti0
(1il, m). 1.30-1.19 (311, m). LC/MS: 473 (M+II)'. IIPLC
(Method (0 Rt=13.66 min (Purity: 96.5%).

Example 67

N-(4-[5-[I-cyclohexyl-5-(methoxymethyl)-111-pyra-
701-4-yl]-1,2,4-oxadiazol-x-yl) benzyi)-beta-alanine

[0447]

[t)448] The title compound was preparcxl following timpro-
cedurc dcscribcd fiir Fximiple t&4, but using ['i-Aim&inc (R3.7

mg; 0 94 mmol) to give I'x amp le 67 as a white solid. ' l NMR
(DMSO-ds) 6 8 25 (I H, s). 8.07 (2H. d, J=S.OHz), 7.59 (2H,
d, J 8.0Hz), 5.05 (2IL s). 4%5-4.38 (IH. m), 3.88 (2H, s),
3.38 (3H, s), 2.80 (2H. t, J—6.7Hz). 2.39 (ZH. t. J—6.7Hz),
1.95-1 84 (6H, m), I 78-1 t&9 (IH. n&), 1.55-1.40 (2H, m),
135-1,26 (HL m). LC/MS: 440 (MsH) . HPLC (Method C)
Rt— 17.22 min (Purity: 98.1%).
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Example 68

I -(4- [ 5-[ I -cyclo hexyl-5-(methoxymethyl)-I H-pyra-
zo1-4-yl]-1.2,4-oxadiazo1-3-yl)benzyl)azetidine-3-

carboxvllc iiclil

Exmnple 70

(4- [ 5-[I -cyclohexyl-5-(tetrahydm-2H-pyran-4-yl)-
IH-pymzol-4-ylJ-1.2,4-oxadiazo1-3-yl) phenyl)

methanol

[0449] [0453]

0

H Oil

O O

ott

[0450] The title compound i&as prc7ared fofloivmg the pro-
ccxlurc described for Fxample 64. but using 3-aretidine car-

boxylic acid (95.0 mg; 0 94 nunol) to give I'ixamplc 68 as a

wlute solid. 'll NMR (DMSO-d„) o 8.23 (111, s), 8.04 (211, d,

J S, Hlz), 7 52 (211, d. I S. I I lz). 5.01 (20. s). 4,42-432 (111,

m), 3 67 (2H, s), 3.52 (2H. t, .I
— 7 7Hz), 3 38-3 31 (5H. m).

3.28-3.19 (IH. m). 1.93-1.79 (6H, m), 1.75-1.68 (IH. m),
1.50-1.39 (2H. m), 1.30-1.20 (IH, m). LC/MS: 452 (M+II)'.
HPI.C (Method Ci) Rt 2 47 mui (Purity: 99.5%).

Example 69

(4-[5-[I-isobutyl-5-(methoxymethyl)-HI-pyrazol-4-
yl]-1,2.4-oxadiarol-3-yl) phenyl)metiumol

[l)451J

[0454] lite title compound was prepared following the pro-
cedure described for Fxmnple 69. but starting from Interme-
diato 20 (796.7 nig, 2 60 mmol) and Intennediatog (453.7

mg; 2.73 nunol) to give Example 70 as a ivhite solid (750 iilg;
70'!o). 'l l NMR (CDCI&, 400 Mliz) 6 8.13 (21L 0, J —8.0Hz),
8.10 (HL s), 7.52 (211. d. J 8.0Hz). 4 79 (20, s), 4.32-4.24

(I H. m), 4.17 (2H. dd..1=1 I.t&, 4 3Hz), 3 96-3 85 (I H. m),
3.61 (2H, t, J=11.7Hz), 2%4 (2H, dd. J=12.8. 4.4Hz), 2 13-

2 00 (21 I, m). 1 99-1.90 (411, m), I 82-1 68 (4H, m), 1.55-1.
23 (311, m). LC/MS: 409 (M+II)'IPLC (Method A) Rt 3.
85 min (Pnrity. 95 4%).

Exmnple 71

I-[4-[5-(I -cyclohexyl-5-pyndin-4-yl-0 I-pyrazol-4-
yl)-1,2,4-oxadiazo1-3-yl]benzyl) piperidine-4-car-

boxylic acid

[0455]

/ O~ .+ ! '[ OH

OH

[0452] Sodium hydride (0.23 g, 5.88 nunol) was addnl h& a

suspension of Intermediate 21 (1.27 g; 5.60 mmol) and Inter-
mediate 8 (098 g; 5 88 nimol) in THF (15 ml.) and tlm

mixture was stirred for 10 muiutes The mixture v.as then
heated in a microwave reactor for 60 minutes at 130" C. Water
(10 ml,) was addcxi and the product extracted into DCM
(3xl0 ml.) The combined orgamc fnictions v ere passed
through a hydrophobic frit mid the solvent removed in vacuo
Tbc residue wiwi purilied by tjash chronmtogmphy on a
Biotage 25+M cofunm, eluting with petrol contmning
increasing amuunts of I',tOAc to give I'ixample 69 as a sr hite
solid. 'I I NMR (CDCI,. 400 Miiz) o S 16-8 11 (311. m). 7 51

(2H, d. I—8.4Hzh 5.02 (2H, s), 4.79 (2H. s). 4.07 (2H, d,
.1=7.5Hz), 3 43 (3H, s), 2 43-252 (I H, m), 1.82 (I H, t,.1=5 8

Hz). 0.96 (60. d. J 6,7Hz). LC!MS: 343 (M+0)'. HPLC
(Method C) Rt— 15.47 min (Purity: 94.5%).

[0456] Thc title compound was prcparcxl following tlmpro-
cedure descnbed fi&r I',xmnple 42 but using iso-mpecouc acid
(117.7 mg, 0.911 mmol). The product was purified by pre-
pamuvc HPI C k& give Fxmnplc 71 mi a white solid 'H NMR
(DMSO-d„) 6 8.85-8.82 (211, dd. J —4.4, 1.7Hz). 8.38 (ill, s),
7.Sti (2H, d,.1=8.1Hz), 7.64 (2H. dd..1=4.4, 1.7Hz). 7.48 (2H,
d, J S.OIla). 3.99-3.90 (Hl. m). 3.55 (20. s). 2.80-2.70 (20,
m). 2 25-2. 16 (I H, m), 2 09-1. 98 (2H, m). 1. 98-1. 88 (4H. m),
1.82-1 79 (4H, m), I 63-1 50 (3H. ni), 150-1.15 (3H, m).
LC/MS: 513 (M+II) . HPLC (Method I)) Rt 244 min (Pu-
rity: 99.1%).
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Example 72

N-(4-[5-[I-cyclohcxyi-5-(mcthoxymcthyl)-I ki-pyr i-

n&1-4-yl]-1,2,4-oxadiazol-'3-yl)ben'ryl)-N-methylgly-

Clile

Exmnple 74

I-(4-t5-[I-i:yclolmryl-5-(mcthoxymcthyl)-)H-pyra-
zol-4-yl]-1,2.4-otcadiazol-)-yl j benzyl)pyrroli din-3-

ol

[t)457J [U461]

0

o~ z 1 [ N~-otto o

ott

[0458] Tfm title compound was prcixucd following the pro-

ccxiure described for Example ti4, but using 2-methylami-

noacetic acid (83.7 mg; 0.94 mmol) to give Example 72 as a

wlute solid. 'Il NMR (DMSO-ds) 6 822 (111, s), 8.11 (211, d,

I 8, Biz), 7 68 (211, d, I 8. Hla). 500 (2H. s). 442-432 (111,

m), 4.14 (211, s), 3.36-3.34 (5H, m). 2.5i) (3H, s), 1.92-1.79

(6H, m). 1.70 (IH. d. I 12.7Hz), I 50-1 34 (211. m). 1.29-1

14 (IH. m). IC/MS 440 (M+H)'. HPIC (Method B) Rt—
2

59 min (Puritv: 98 9%).

[0462] lite title compound was prepared following the pro-
cedure described for 1)xample 64, but using 3-pyrrolidinol
(7Ci.l PL: 0.94 mmol) to give 1'ixmnple 74 as a clear oil. 'H

NMR (CI&Cis, 400 MHz) 6 8.14 (IH, s), 8 09 (2H, d, J=g.

0H z). 7. 47 (2H, d, )=8 0Hz), 5.03 (2H, s), 4 37-4 27 (2H, m),
3.71 (2H. s), 3 42 (3H, s), 2.90 (HL td..l 8 6, 5 Hlz). 2.70

(IH. d, .I 10 2Hz), 2 57 (I H. dd, I 10 I, 5 Biz). 2.37-2.30

(HI. m). 2.29-2.18 (HI, m), 2.05-1.90 (6H. in). 1.83-1.73

(2H, m). 1.50-1.23 (311, m). LC/MS: 438 (M&II)'. IIPLC
(Method 6) Rt—2.35 nun (Purity: 9ih6%).

Example 73 I',xmnple 75

I-(4-[5-[I-cyclohexyl-5-(methoxymethyl)-IH-pyro
zol-4-ylJ-1,2,4-oxadiazol-3-yl]benzyl)azetidin-3-ol

[0459]

I-(4-[5-[I-cyclohexyl-5-(methoxymethyl)-Ill-pyra-
zol-4-ylJ-1,2,4-oxadiazo1-3-yl] phenyl)-N,N-dimeth-

vlmethanamine

[0463]

oil
8

/ X + ~
( N

[0460] Tire title compound v as prepared following the pm-

cedure described for Lixample 64. but using 3-hydroxyazen-

dine hydrochlonde (103.0 mg, 0.94 nmtol) to give Iix miple

73 as a clear oil. 'I I NMR (CDCI,, 400 Mklz) 6 8.13 (111, s),

8 09 (2H. d, I 8 I IIz), 741 (2H, d, .I 8 OHz). 5.03 (211, s),

4 49 (I H, 1, .I
—5 9Hz). 4 32-4 28 ( I H. m). 3.71-3.65 (4H, m).

3.42 (3 H, s), 2.99-2.94 (2H, m), 2.05-1.90 (6H. m), 1.80-1. 70

(HL m), 1.53-1 28 (311. m) I.C/MS: 424 (M+H)'. HPI.C

(Method A) Rt—2.33 min (Purity: 99.0%).

[U464] Thetitlecompoundwaspreparedfollowingtliepro-
cedure described for Example 64, but using dimethylamine

hydrocldoride (76.7 mg; 0.94 nunol) to give k.'xampfe 75 as a

white sob d. ' I NMI& (CDCI,. 400 Ml iz) 6 8.1 5-8 07 (311, m),

7.46 (2H, d, .1 8,0Hz), 5.03 (2H, s), 405-4,27 (HI, m). 3.51

(2il, s), 3 42 (311, s). 2 28 (6H, s), 2 07-1 89 (6H. m). 1 76

(I H. d..1=12 9Hz), I 47-1 27 (3H. m) I C/MS: 396 (M+H)'.

HPLC (Method Bj Rt—4.17 min (I'unty: 98.4%).
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Example 76

l-(4-[5-[ I -isobutyl-5-(medioxynmthyl)- I H-pymzol-
4-yl]-1,2,4-oxad&azol-3-yl&/bcnzyl)azctidu&e-3-car-

boxylic acid

[U465]

Step I: 4-(5-(I-isobutyl-5-(pyndin-4-yl)-I I I-pyrazol-
4-yl)-1,2/Noxadiazol-3-yl)benzaldehyde

[0469] Thetitlecompoundwaspreparedfollowingthepro-
redure descnbed for Example 64 (step I). but startuig from
F'.&ample 54 (I 07 8; 2.85 &nmol), to give the title compound
as an off white solid (1.03 g; 96%). 'H NMR (CIJF I,, 400
Mllz) 8 10.07 (ill, s). 8.86 (2H. dd, I 4.5. 1.61lz), 8.2') (ill,
s),8 16(2H.d,J 8 Hiz),7 96(2FI.d,.l 8 IHz),7 41(2il,dd,
J 44.1.7ilz).3.89(2FI.d,J 7.&Fi/).2 29-2 20(HI,m).083
(6H. d, J=6.7Hz). LC/MS: 374 (M+H)'. HPLC (Method A)
Rt 3 63 min(Punty: 95.3%).

Step 2: N-14-[5-(I-isobutyl-5-pyndui-4-yl-111-pyra-
zol-4-yl)-1,2 4-oxadi»zoi-3-yl]benzyl)-N-methylgly-

cine

Step I 4-[5-[I-isobutyl-5-(methoxymethyl)-HI-
pymzol-4-yl[-1.2,4-oxad&azo1-3-yl]benzaldehyde

[I)466] I'he title compound was prepared following the pro-
cnlurc desscribel for Example 64 (stcT& I), but starung. I'rom

Exmuple 69 (907.4 mg: 2.65 mmol) to give the title com-
pound as a white solid (880.0 mg, 97/o). H NMR ((1)CI&,
400 Mllz) i& 10 10(ill, s). 833 (211. d. J 8.111z), 8.14 (111.

sh 8.0& (2H, d. J —8.1Hz), 5.02 (2H, s). 4.08 (21L d, J —7.&Hz),

3.47 (3H, &). 2.44-233 (IH, n&). 0.97 (6H. d, J=ti 7Hz).
LC/MS: 341 (M+I I)'. I IPLC (Method D) IF& 1939 nun (Pu-
rity: 92 4%)

Step 2: 1-(4-& 5-[I -isobutyl-5-(mctluixymethyl)- I H-

pyrazol-4-yl]-I.2,4-oxadiazol-3-yl) bcnzyl)aze&idine-
3-carboxylic acid

[U467J The title compound was prepared following the pro-
cedure de&cube&I for Example 64 (step 2), but staning from
4-& 5-[I-&sobutyl-5-(methoxymethyl)-I II-pyrazo1-4-yl]-1,2,
4"oxadia/ol "3 "vl/Fui&l&&ildehydc. obtained from stcT& 1. (I 70 2

mg: 0 50 mmo1) and using 3-azeti dine carboxylic acid (101. I

n&g: 1.0 mnu&l) to vgive Lxample 76 as a white solid. '0 NMR
(C~DCI,, 400 MIIx) 6 8.14/8 H (3H. m). 7.56 (2H. d. I 8

Oil z). 4. 99 (211, s), 4. 17 (211, s), 4.13/ L09 (2 I I. m), 4.05 (211.

d. J=7 6Hz). 3 97 (2H. t. J=9 3Hz). 3.43-308 (4H. Il&), 241-
2 32 ( 0 I, m), 0 95 (611, d. I 6.7ilz). I CJMS. 426 (M+H)
Hi'LC (Method A) Rt—2. 32 min (Purity: 99 3%).

Example 77

N-[4-[&-(I-isobutyl-5-pyridin-4-yl-IH-pyrazol-4-
yl)-1,2,4-oxadiaiml-&-yl]bcnzyl/-N-methylglycinc

[0468]

[0470] The title&a&mpouiul was prepare&I follow u&g thepro-
cedure described for L'xample 64 (step 2). but starting from
4-(5-(l-isobuty1-5-(pyridin-4-yl)-IH-pyrazol-4-yl)-1,2,4-
oxadiazol-3-yl)benzaldehyde. obtained from step I, (56.0
mg, 0 15 mmol) and using 2-methylmninoacetic acid (26.7
n&g, 0 30 nunol), to give Examplo 77 as a wlute solid (40.0
tng; 89%). H NMR (CDCI&, 400 MHz) 6 8.83 (2H, d, J— &.

Hiz). 8.26 (HI. s) 7.98 (2H d J 8,2Hz) 7.50 (2 H

J 8 41iz), 7 41 (211, d,.l 50Hz), 408 (211. s), 3 88 (211. d,
J 7.3Hz), 3.42 (2H, s). 2.64 (3H, s). 2.23 (lil, dt, J 13.7.
6.9Hz), 0 82 (6H, d J—t'Hz) I.(.'MS. 447 (M+H)'. HPI,F:
(Method B) Rt 2.24 mu& (Punty 98 9%).

F',xmnple 78

N-(4-(5-(I-cyclohexyl-5-(pyridin-4-yl)-IH-pymzol-
4-yl)-1,2 4-oxadiazoi-3-yl)benzoyl)-2-n&ethoxyctha-

nanune

[0471]

H~p~

[0472] Sodium cyanoborohydride (31 5 mg, 0.501 mmol)
was added to a solution of 4-(5-(I -cyclohexyl-5-(pyridin-4-
yl)-IH-pyran&1-401)-1,24-oxadiazol-3-yl)bennddehyde
(182 mg: 0.456 mmol), obtauied as described &o. siep 2 of
k &mnplc 41. and methoxy ethyl am inc (&&8.4 mg; 0 911 mmol)
in methanol (3 mi,) and acciic acid (7& EI.) and the mixture
wasstirred at room temperature overnight. The solvent was
removed in vacuo and tlm rmiduc was purified by reverse
phase prepamtive I IPLC to go e Exmnple 78 as a pale yellow
solid. 'H NMR (F 'DCI,, 400 MHzj 6 8.85-882 (2H, mj, 826
(I H, s), 7 93 (2H, d..1=7 9Hz), 7 42-7 38 (4H. m). 3.&)7-3.87

(Hi. m). 3.86 (2H, s), 3.54-3.49 (2H, m), 3.35 (3II, d, J I.
1Hz). 2.82-2 77 (2H, m), 2.13-1.99 (2H, mh I 95-1.82 (3H,
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m), 1.79-1.60 (311. m), 133-1.17 (21L m). LC/MS: 459
(M+0)'IPLC (Method 8) Rt—3 39 inin (Punty; 96.0%)

Fxample 7'I

I-(4-(5-(I-isobutyl-5-(pyridin-4-yl)-I H-pyrazol-4-
yl)-1,2 4-oxadtazol-3-yl)benzyl)azetidine-3-carboxy-

lic acid

[0473]

acetic acid (77 PL; 135 mmol) and the nuxture u as stirred at
mnm temperature overmght Thc solimit v,as rmnnvcd in
vacuo and the puniied by reverse-phase prepamstive IIPLC.
The residue was dissnlvcxl in chloroform k washed widi
NaHCD, ui give Fxiunplc 79 as a while sobd 'H NMR
(CD('.I u 400 MHz) 6 8. 74 (2H. d, J— 5. 3 Hz), 8.15 (I H, s). 7. 72

(2 H. d,.1=7 9Hz), 702 (2H, d, J=5 3Hz), 7.14 (2H, d..1=7.
9Hr). 5 80-400 (Hi. br s). 3.81 (2H. d, J 7 4Hz). 3.40-3.35
(4H, m), 3.14 (2H, s). 2.88 (IH, s). 2.24-2.10 (IH. m), 0.77
(6H, d, J=6 7Hz) I ( /MS 459 (M+H)'PI.C (Method D)
Rt 12.88 min (Punty: 94.1'iv).

l,xample 80

I-(4-(5-(I-isobutyl-5-(pyndni-4-yl)-HI-pyrazol-4-
yl)-1,2,4-oxadiazo1-3-yl)benzyl)pyrrolidin-3-ol, for-

nuite

[0477]

Step I: (4-(5-(I-isnbutyl-5-(pyridin-4-yl)-I H-pyra-
zol-4-yl)-1.2,4-oxadiazol-l-yl)phenyl)methanol

[0474] Sodium hvdnde (0 23 g, 5.78 mmol) was adds&I ton
suspension of Intermediate 14 (1.5 g; 5.50 nunol) and Inter-
mediate 8 (096 g. 5 78 nimol) in THF (15 mi.) and the
mixture ives surred for 10 nunutes The mixture uas then
heated in a microwave reactor 180 mimites at 130" (2 vyater

(20 mi,) uns addc&I and thc product cxtractcd into D('M
(3x20 mL) lite conibined orgaiuc fractions ivere passed
through a hydrnphnbic frit and the solvent removed in vacuo
The residue was purified by llmsh chromatography one 40+M
Biotage colunm, elating with petrol containing increasing
mnnunts nf ethyl acetate tn give the title compound as a white
solid. I I NMR: (CDC1„400 Ml iz) 6 8.85-8.82 (21 L d, J 4.
4Hz). 8.28 (IH, s). 7.98 (2H, d, J —8.1Hz), 7.4& (2H, d, J —8.

1 Hz), 7.40 (2H. d, 4 4Hz). 4 7t& (2H. s), 3 88 (2 H, d..1=7
5Hz), 2.24 (HI. dt, J 13.8. 6.9Hz). 1.78 (IIL s), 0.82 (6H. d,
J=(i.7Hz). LC/MS: 376 (M+H)'l'LC (Method A) Rt 3.06
min (Punty: 96.3%)

Step 2. 4-(5-(I-isobutyl-5-(pyridin-4-yl)-III-pyrazol-
4-yl)-1,2,4-oxadiazo1-3-yl)benzaldehyde

[0475] I'he title compounds&as prepared following the pro-
cedure described for l,xample 88 (step 2), but staninc from
(4-(5-(l-isobuty1-5-(pyridui-4-yl)-ill-pymszo1-4-yl)-1,2,4-
oxadiazol-3-yl)phenyl)methanol (1.0'7 v: 2.8& mmol),
obtauied from step l, lite title compound was obtained as an
offwlute solid (1.03 g: 96 8%v). 'll NMR: (CDCI,, 400 MHz)
6 10 07(IH. s). 8 86(2H,dd, Ji 4 5. 1.6Hz),8 29 (IH. s), 8.16
(2H,d, I 8.HIz).7.96(2H.d,J Rl iiz),7.41(2H.dd,i 4ah
1.7llz). 3.89 (2H. d. J —7.5Hz). 2.29-2.20 (IIL m), 0.83 (OH.

d. J 6 71Ir) I C/MS. 374 (M+II)'. HPI ('(Method A) Rt 363
min (Punty: 96.8%).

Step 3: I -(4-(5-(I-isobutyl-5-(pyndui-4-yl)-0 I-pym-
zol-4-yl)-1.2,4-oxadiazol-&-yl)benzyl)azetidine-3-

carbnxyhc acid

[0476] Soihum cymioborohydride (31 mg; 0.495 mmol)
was added to a solution of 4-(5-(I-isobutyl-5-(pyridin-4-yl)-
I H-pymzzol-4-yl)-1.2,4-oxadiarol-3-yl)benzmldchydc (168
mg: 0.4& nunol), obtauied from step 2, and 3-azetidine car-
boxylic acid (91.0 mg; 0.90 mmol) in methanol (3 mL) and

[t)478] Sodium cyanoborohydride (31 mg; 0.495 numil)
u as added to a solution of 4-(5-(I-isobutyl-5-(pyndin-4-yl)-
IH-pyrazo1-4-yl)-1,2,4-oxadiazol-3-yl)benzaldehyde (168
mg, 0.4& mmol). obtained as descnbed in Fxample 79 (steps
1-2), and 3-pyrrolidinol (72.9 RL; 0.90 mmol) in methanol (3

mi,) and acetic acid (77 plx I 35 nunol) and thc mixture was
stirred at room teniperature overnight The solvent u.ss

removed in vacuo and the residue punfied by reverse-phase
preparativc HPI.(. to give Fxamplc 80 as a white snlid. 'H
NMR: (CDCJ ... 400 Ml lz) 6 8 84 (211, d, J 5. 0 iz). 8 43 (I I I,

s), 8 27 (I H. s), 8 00 (2H. d, J=7 9Hz). 7 55 (2H, d..1=7 9Hi),
7 43 (2H. d, .I 5 I H/), 4 52 (Hi, s), 4 19 (Hl, d,.l 1290/),
4 06 ( I H. d, J — 12 9Hz), 3. 88 (2H, d, J —7 4Hzh 3. &2-3 42 ( I H,
ni), 3.26 (I H, d, .1=11.8 Hz), 3.05-3.00 (IH. m), 3.00-2.90

(I H. m), 2 35-2.16 (21 L m). 2 12-2 04 (I H. ni). 0 82 (6H, d,
J —6. 7Hz). I,C/MS: 445 (M+H)'. H PI,C (Method D) Rt 16. 96
niin (Purity: 98 1%).

Ex uuple 81

I-(4-(5-(I-isobutyl-5-(pyndni-4-yl)-HI-pyrazol-4-
yl)-1,2,4-oxadiazo1-3-yl)phenyl)-N,N-dimethyl-

ilmtliarlallllrlc. frlrlnaitc

[0479]

N
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[0480] Sodnim cyanoborohydride (10.4 mg; 0.165 mmol)
ives added to a solution of 4-(5-(I -isobutyl-5-(pyndm-4-yl)-
IH-pyraiuil-4-&l)-1.2,4-oxadia/ol-3-yl)ben/aldehyde (56
moo: 0.15 nunol). obtained as described in Example 79 (steps
1-2) and dimethylanune hydmchloride (24 5 mg: 0.30 mmol)
in methanol (3 ml.) mid acetic acid (26 PL: 0 4 & nunol) and
the mixture was stirred at room temperature overnight. The
solvent i&as reniovcd in vacun and the residue redissolved in
l)MSO and submincxf fiir reverse pliase prepamtive Hl'LC.
L'xamp le 81 ivas obtauied as a w lute solid. 'l l NMR: (CDC I „
400 MHz) 6 8 85 (2H, d,.)=53Hz). 8 44 (1H, s), 828 (IH. s),
8.00 (2H, d. J —S.OHzh 7.49) (2H, d, J —8.0Hz), 7 43 (2H, d,
.I 5,3H/),3 89-3.87(411.m),2 51(611, s). 231-2.17(lii.m),
0 82 (6H, d, J=6.7H/). I.C/MS 403 (M+H) HPI C (Medind
A) Rt 2.12 min (I'urity: 97.3'/o).

Example 82

1-(4-(5-(I-isobutyl-5-(pyridiu-4-yl)-1H-pyraznl-4-
yl)-1,2.4-oxadiazol-&-yl)benzyl)azetidin-3-ol, for-

mate

[0481]

[0482] Sodium cyanoboroliydride (10.4 mg; 0.165 mmnl)
was added to a solution of 4-(5-(I-isobutyl-5-(pyridin-4-yl)-
I H-pyswzol-4-yl)-1.2,4-oxadiazol-3-yl)benzuldchydc (56
mu: 0.1& mmol), obtained as described in Example 79 (steps
1-2) and '3-bydroxya/etidine hydmchlnride (32.9 nig: 0 30
mmol) in methanol (3 nfl.) and acetic acid (26 pi; 0 45 mmol)
and stirred at room temperature overnight. 'I he solvent was
rcntnvixf in vacuo mid the residue redissolved in DMSO anil
submitted for rcvcrse phmc preparatiiv. HPI.(2 Fxamplc 82
was obtained as a golden gum (63.6 m: 9S 5%). 'll NMR:
(CDCIo400MIIz) 88 84(2H,d,i 6011/),8 44(IH.s),8 27
(I H, &), S.OI (2H, d..1=7.9Hz). 7.47 (2H, d, .1=7.i)Hz), 7 41

(211, d. J 6.0 iiz), 4.55-4.50 (HI, m), 4.05 (211. s). 3.99-3.93
(21 I, m), 3 81 (21 I, d, I—7 21 Iz), 3 81-3 79 (2H, m), 2 23 ( I I I,

dq, J — 13.8, 6.9Hz), 0.82 (6H, d, 1 —6.7Hz). LC/MS: 431
(M+II) . IIPLC (Method D) Rt 16.29 mui (Punty: 97.9%).

Example 83

5-(l-cyclohexy1-3-methyl-lH-pyrazol-4-yl)-3-(2,5-
difluorophenyl)-1,2 4-oxadiazole

[0483]

Step I: methyl I -cyclohexyl-3-methyl-111-pyraznl-
4-carboxylate mid methyl I-cyclohexyl-5-mcthyl-

HI-pyrazole-4-carboxylate

[0484] To a solution of methyl 3-oxobutanoate (1.6 mL; 15

nomoi) in toluene (100 ml.) was added I )MF DMA (2 fli 5 mi „
20 mmo I) and PPTS (37 & mg). The mixture w us heated to90'.

for 2 hours The solvent was removed invacuo mid DCM
(25 mi,) mid water (25 ml,) w:ere added and the mixture
passed throu h a hydrophobic frit The solvent i&as removed
in vacuo and the residue redis so ivi&1 in HtOH (90 mL). Acetic
acid (1.5 mL) and cyclohexylhydrazinc hydrochloride (2.26

g; 15 mmol) were added and the nuxture heated to reflux for
7 hours. The solvent was removed in vacuo and the residue

purified by flash chreniatography on a 8 i etage 40+M cnlumn,
eluting v;ith petrol containing uicreasing amounts of L'tOAc

to give an appmximately I: 9 mixture ofmethyl I -cyclohcxyl-
3-methyl-HI-pymzole-4-carboxylate [nunor product] and
methyl I-cyclohexyl-5-methyl-IH-pymzole-4-carboxylate
[major product] (I 7, 51o/o). Minor product LC/MS 223
(M+0)'. HPLC: (15 cm I'ornuc Slow Sunfire HPLC)
Rt— 15.11 min. Major product: LC/MS: 223 (M+Hj'. Ill'L(2
(Method C) Rt 15.45 mui.

Step 2: 5-(I-cyclolmxyl-3-methyl-I H-pym/01-4-yl)-
3-(2,5-difluomphenyl)-1.2.4-oxadiazole

[0485] In a nucrowave vial. a mixture of methyl I-cyclo-
hexyl-3-methyl-I H-pymzole-4-carboxylate and methyl
I-cyclnhcxyl-&-nmthyl-1H-pyraznle-4-carboxylate (149
mg), obtauied from step I, was suspended in toluene (2 mL)
and 2,5-difluoro-Nnhydroxybenzenecarboximidamide
(I'luomchem. 144 mg, 0.74 nunol) ivas added liillowed by
potassium carbonate (123 mg; 0.74 mmol). The Microwave
i'ial was sealed and tile Irlll'tui'c was llcatci! tn 180 C ill a
nucrov ave reactor for I hour. DCM (10 mL) and ~ster (5

mL) were added and the mixture passed through a hydropho-
bic for Thc solvent was removed in vacun and thc residue
punfied by flash cluomatoy iphy on a Biotage 25+S column„
cluting with petrol containing increasing aniounts of DC M to
give Fxample 83 us a white snlid, togetlmr with 5-(I-cyclo-
hexyl-&-methyl-I H-pymzol-4-yl)-3-(2,5-difluornphenyl)-1.
2,4-oxadia/ole (Fxarnple 86 below) 'H NMR (CD(.'li. 400
MH/) 6 8.11 (I H. s). 7.88-7.82 (FFL m). 7.25-7 14 (2H. m),
4.12 (I H, tt, J— 11.8, 3.8Hz), 2 63 (3H. s), 2.29-2.17 (2H, m),
I 99-1 SS (2H, m), I 80-1 66 (3H. ni), 1.54-1 38 (2H, m),
1.34-1.22 (111. m). LC/MS: 345 (ki+H) . HPLC (Method B)
Rt/ 4 Iti min (Purity: 90.1%).

I:xample 84

3-(4-(5-(I-isobutyl-5-(methoxymethyl)-HI-pyrazol-
4-yl)-1,2,4-oxadmzo1-3-yl)benzylamino)propanoic

acid

[0486]

01t
0

0 0/ ir
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Step I: (4-(5-(I-isobutyl-5-(methoxymethyl)-IH-
pymzo1-4-yl)-1,2,4-oxadiazol-3-yi)phenyl)methanol

[0487] Soihum hydnde (0.23 g; 5.88 mmol) was added to a
suspension of Intermediate 27 (1.27 g; 5.60 nmiol) and Inter-
mediate 8 (0.98 g. 5.88 nuuol) in Tlip (15 mL) and the
mixture was stirred for 10 minutes. The mixture was then
heated in a nucrowave reactor I hour at 130'. Water (20
mL) was added mid the product extracted into DCM (3x20
mL). The combined organic fractions v, ere passed tluough a
hydrophobic frit and the solvent removed in vacuo. The resi-
due was purified by flash chromatography on a 25+M B iota ge
col iunn, elu ting with petrol containing increasing amounts of
ethyl acetate to give the title compound as a white sohd. 'H
NMR: (CD(1„. 400 MHz) o 8.1/i-8.11 (3H. m). 7. 51 (2H, d,
J —8.41lz), 5.02 (211, s), 4.79 (2H, s), 4.07 (2H, d, J—7.521 lz),
3 43 (3H. s). 243-2.32 (IH. m), 1.82 (IH, t. J—5.8 Hz), 0.96
(611, d, I—6.71lz). L(7MS: 343 (M+il)+. HPL(: (Method C)
Rt 15.47 nun (Punty: 94.5%).

Stc3& 2. 4-(5-(I-isobutyl-5-(methoxymethyl)-I H-
pymzo1-4-yl)-1,2,4-oxadiazoi-3-yl)bcnzaldchydc

[t)488[ Tlmtitlccompoundwaspreparedfollowingthepro-
c&xlure descnbed for Example 88 (step 2), but startuig from
(4-(5-(l-isobuty1-5-(methoxvmethyl)-IH-pvrazo1-4-yl)-1.2,
4-oxadiazol-3-yl)phenyl)niethmiol (091 g, 2.65 nmiol).
obtained from step I Tlm title compound i&as obtained as a
white solid (880 mg, 97 6%) 'H NMR: (I IJClu 400 lvIHz) 6

10.10 (IH, s). 8.33 (2H. d, J=S. 1Hz). 8.14 (IH, s), 8.05 (2H,
d..l—8 1Hz). 502 (2H. s), 4 08 (2H, d,.l— 7 5 Hz), 3 47 (3H, s),
2.44-2 33 (IH, m), 0.97 (6H, d, J=t& 7Hz) I.C/MS. 341
(M+H)'PI/O (Metic&d D) Rt 19 39 niin (Puritv 92 4%).

Step 33-(4-(5-(1-isobutyl-5-(methoxymethyl)-IH-
pycazol-4-yl)-1,2,4-oxadiazol-3-yl)benzylmuuio)

propanoic acid

[0489] Sodium cyanoborohydride (34.6 mg, 0 55 niniol)
was added to a solubon

ol'-(5-(l-isobuiyl-5-(metho&.&me-

thyll)-IH-pyrazo1-4-yl)-1,2,4-oxadiazol-3-yl)benzaldehyde
(170 nig. 0 50 mmol), obtmncd I'rom step 2. mul [)-alaninc
(89.1 nig, I 0 mmol) in methanol (3 ml.) nnd acetic acid (86&

PIz I &0 mmol) and the mixture was stirred at room icmpcra-
ture oivrnight Ilia solvent was removed in vacuo and tlm
proihici rectystalitscxl I'rom a mixture ofDMSO mid water to
give Example 84 as a ishite solid 'H NMR: (f'11&OD, 400
MHz) (& 8 26 (211. d, I 8 1 Hz), 8 21 (I H. s), 7.73 (2H, d,
J 8,HIz), 5.08 (2H. s), 434 (2H, s), 4.15 (2H, d. J 7,5Hz).
3 52 (3H, s), 3.18 (2H, t, J=6 4Hz). 2 5fi (2H, t, .1=6 4Hz),
243-236 (IH, m), 1.01 (6H, d, J 67Hz) IC/MS 414
(M+H)'. HPL('Method B) Rt 2.33 min (Purity: 94.2%).

Example 85

I-(4-(5-(I-tsobutyl-5-(pyrithn-4-yl)-I I I-pym&zol-4-

yl)-1.2,4-oxadiazol-3-yl)phenyl)-N-niethylmetha-
llallulle

[0490]

[0491] Sodium cyanoborohydnde (31 mg: 0.495 nunol)
was add&xI to a solution of 4-(5-(I-isobutyl-5-(pyridin-4-yl)-
Hl-pyrazol-4-yl)-1,2,4-oxadiazol-3-yl)benzaldehyde (16&8

mg; 0.45 mmol), obtained as describcxI in k'xample 79 (steps
1-2) and methylanune hydrochlonde (60 8 mg: 0 90 mmol) in
metlumol (3 ml,) and acetic acid (77 pix I 35 mmol) and the
nuxture v'as stirred at room temperature ovenught. The sol-
ivnt was renmved in vacuo and tlm purified by reverse-phase
prcparatiiv I IPI C The residue w us puri lied by Rnsb chroma-
tography on a a 12+M Biotage cofunux eluting with DCM

containing inc ran sing anio unts of3% NH&/MeOH in DC M to

give Fxample 85 as a ~hite solid 'H NMR: (i. DC).„400
MHz) 6 8.84 (2H. d, J—5.0 Hz), 8 28 (IH, s), 7 95 (2H, d,
I—79Hz), 743-738 (4H, m), 388 (2H, d. J—75Hz). 3.80
(2H, s), 2.46 (3H, s), 231-2.17 (IH. m). 0.82 (6IL d. J 6.

7Hz) LC/MS: 389 (M+H)'. HPLC (Method B) Rt 2.87 min
(Punty: 99.1%).

kxmnple 86

5-(1-cvclohexyl-5-methyl-lH-pyra/o)-4-yl)-3-(2.5-
dtauorophenyl)-1,2.4-oxadtazole

[t)492]

[0493] The title compound was isolated from the reaction
described above for the synthesis of 5-(I-cyclohexyl-3-me-
thyl-lH-pyrazol-4-yl)-3-(2,5-diguorophenyl)-1.2,4-oxadia-
zole (lixmnple 83). kxample 86 ives isolated as white solid.
'll NMR (CDC1„400 Mllz) 6 8.10 (III. s). 7.8'8-7.82 (HL
m), 7. 26-7.14 (2H, m). 4.13-4.04 (111, m), 2. 73 (311, s), 2.11-
I 91(6H, m),1.83-1.71(IH,m),1 50-1 23(3H,m) I 6'/MS

345 (M+0)'. HPLC (Method A) Rt 4.51 min (Punty.
98 9%).

Exmnple 87

5-(I -cycfohexyl-5-(tetrahydro-211-pyran-4-yl)-I I I-

pyrazol-4-yl)-3-('3-(tnlluoromethyl)phenyl)-1.2,4-
oxadhizole

[0494]



US 20[2/007[460 Al
86

Mar. 22, 2012

[0495] Sodnimhydnde (14 mg; 0347 mmol) was added to
a suspensiim of intermediate 20 (100 mg: 0 33 mmol) and
Nuhydroxy-3-(trilluorimietbyl)beuzencmirboxiniidamide
(Bioneb 71 m *: 0.347 nunol) in TI II'2 nil.) and the imxture
wm stirred for 10 minutes. fhe mixture vvas then heated to
130''n a niicrowave renctor for I hour. Water (5 ml,) was
added and thc product was extracted into DCM (3xl0 inl,)
The combined organic fractions were passed tluough a hydro-
phobic, dried in vacuo and the residue purified by reverse-
[&hase preparative HPL(.'o give L'x unple 87 as a brown solid.
II NMR; (CDCI,. 400 MHz) b 8.43 (HI. s). 8.34 (HI. d,

J 7.8Hz), 8.12 (HI, s), 7.78 (HI, d, J 7,9Hz), 7.65 (HL t.
J=7 8Hz), 4 29 (1H, tt..1=11.5, 3.8Hz), 4 18 (2H. dd, J=l I 6,
4 31 Iz). 3 98-387 (I H. ni), 3 65-3.5& (2H, ni), 2 42 (21 I, &Id,

.I 12.6, 4 5Hz). 2.18-1.89 (6H, m). 1.79 (IH, d..l 12 8Hz),
I 71 (2H. d, J — 13.2 Hzj. 1.51-1.36 (2H. m), 1.36-1.28 (I H.
m). I (:!MS 447 (M+H)'. HPM (Method B) Rt 4 47 min
(Puuty: 99.4%)

Example 88

I-(4-(5-(I-cyclohexyl-5-(tetmhydro-211-pyran-4-yl)-
I H-pyrex&1-4-yl)-1,2,4-oxadia&

el-3-yl)phenyl )-N-

methylmethnnamine

[0496]

H

dioxane (25 mL) and manganese dioxide (7.15 g; 47.0 nunol)
was added The mixture weas hcatcd at 70" C. for 18 hours 'Tlm

mixture &&as liltered through a smnl1 pad ol'col its &chic h was
washed with dioxane and D(:M. The solvent was removed ut
vacuo and the residue triturate&I with a mixture of petrol/
diethyl etlmr to give the title cimipound as an oif white solid
(500 mg, 703v%) 'll NMR: (CD('I, 400 MH/) 6 10 11 (I II,
s),8.33(2ll,d,J 8.1Hz),8.12(HL s).8.03(2ll.d.J 8.2Hz),
4.29 (IH, s), 4.19! (2H, dtL J — 11.5. 4 3Hz). 3.92-3.83 (IH. s),
3.ti2 (2 H, dd, J=12.4. 107Hz). 2.47 (2H, dd, J=12 8,
4.52Hz), 2.10-2.04 (2H, m), 2 00-1.90 (4 H. m). 1.82-1.75
(IH. m), 1.70 (2H, d. J 13.17Hz). 1.52-1.25 (3H, m).
I f'/IVIS 407 (M+H)'PI I'Method A) Rt 4 35 min (Ihtrity.
96 9%)

Step 3 I-(4-(5-(I-cyclohexyl-5-(tetrahydro-2H-py-
rmi-4-yl)-I H-pyrazol-4-i 1)-1.2,4-oxadiazol-3-yl)

phenyl)-N-methylmethmiamuie

[0499] Sodium cyanoborohydnde (28 mg; 0440 miimil)
was added to a solution of 4-(5-(I-cyclohexyl-5-(tetrahydro-
2H-pyran-4-yl)-I H-pyrazol-4-yl)-1,2 4-oxadiazol-3-yl)bcn-
tmldebydc (163 mg; 0 40 mmol), obtained frmn step 2. and
methylmuine hydrochloride (54.0 mg, 0 80 mmol) in metha-
nol (3 mL) and acetic acid (69 PL; 1.20 nano l) and the mixmre
was stirred at room temperature overnight The solvent was
removed in vacuo and tlm residue purihcd by revcrsc-phase
preparative I IPLC. 'Ilie residue was dissolved in chlorofomi
k tvashed with Na1 IC0

&
to give L'xample 88 as a brown gum.

'H NMR (I DCI&, 400 MH&) 6 8.11 (3H. d, J=7.5Hz), 7.47
(211. d..l 8 OIlz), 4.32-4.23 (211. m), 4.20-4.09 (2H. m), 3.92
(HI. t. I 12.7Hz), 3.84 (211. s). 3 61 (2H. t, J 11.7Hz), 2 52-
2.34 (5 1 i. m), 2.12-2 00 (211, mj, 2.00-1. 96 (4 1 i. m). 1.78 (I I L

d, J — 12 8H/). I 71-1 60 (2H, m), 1 51-1 39 (2H, in), 139-1.
25(Hi,m).IC!MS 422(M+0) HPIC(MetbodA)Rt236
nun (Punty: 94 6%).

Step I (4-(&-(I-cyclohcxvl-5-(tctrahydriu2H-pvrmi-
4-yl)-ill-pyrazo1-4-yl)-1.2.4-oxadiazol-3-yl)phenyl)

methanol

[0497] Sodium hydride (0 11 g; 2.73 mmol) was added to a
suspension of Intermediate 20 (0.80 g, 2.60 nimol) and Inter-
medime 8 (0 45 g, 2 73 nunol) in TIIF (15 mi,) nnd stirred for
10 minutes. 11&e mixture was then heated in the microwave for
60 minutes at 130" C. Water (20 nfi.) &i as added and the
product extmcted into Df'M (Jx20 ml ) The combined
orgamc fractions v ere passed tlu ough a hydrophobic fnt and
the solvent removed in vacuo. The residue was punfied on a
25+M Biotage colunm, eluting with petrol containing
increasing amounm& of ethyl acctatc Thc title compound was
obtauted as a w lute solid (750 mg: 70 6%), 'll NMR: (CDCI,.
400 MHz) 8 8.13 (2H. d, J=S.OHz), 8.10 (IH, s), 7 52 (2H. d,
.1=8 0 Hz), 4 79 (2H, s). 432-4 24 (IH, m). 4.17 (2H, dd,
.I

—
11 6, 4 3Hz), 3 96-3 85 (I H, m), 3 61 (2H, t, Jl

—
11 7Hz),

2.44 (IH, dd, J 12.8. 4A4Hz). 2.13-2.00 (2H, m). I.&99-1.90

(4H, m), 1.82-1.68 (4H, mh 1.55-1.23 (3H, m). LC/MS: 409
(M+H)'PLC (Method A) Rt 3 85 min (Purity: 95.4%).

Step 2: 4-(5-(I-cyclohexyl-5-(tetrahydro-21i-pyran-
4-yl)-I H-pyrazol-4-yl)-1.2,4-oxadiazol-3-yl)benzal-

dehyde

[0498] (4-(5-(I-cyclohexyl-5-(tetrahydro-2H-pymn-4-yl)-
I H-pyrazol-4-yl)-1.2,4-oxadiazol-3-yl)phenyl)methanol
(0.71 8: I 75 mmol). obtained from sti.p I, wws dissolved in

Fxmnplc 89

3-(4-(5-(1-i&obutyl-5-(pyridin-4-vl)-1H-pyrazol-4-
yl)-1.2,4-oxadiazol-3-& l)benzylamino)propanoic

ac&el

[t)5()(l]

OH

[0501] Stidiiun cyanoborohydnde (31 mg, 0495 mmol)
was added to a soluuon of 4-(5-(I-isobutyl-5-(pyndin-4-yl)-
Hl-pyrazol-4-yl)-1,2,4-oxadiazol-3-yl)benzaldehyde (16&8

mg, 0.45 nimol), obtained as doscribed in Fxample 79 (step
1-2), and ['&-elanine (80 2 mg: 0 90 mme l) in inetbanol (3 inl,)
and acetic acid (77 Pi., 1.3& nunol) and the mixture w.as

stirred at room temperanirc overnight The solvent was
removed in vacuo and thc residue pnrificd by reverse-phase
preparativc HPI.C'to give Fxamplc 89 as a white ii&lid. 'H
NMIC: (DMSO-ds. 400 MHz) 6 8.86-8.82 (2H, d. J 4.6Hz),
8.40 (IH, s), 7.92 (2H. d, J —8.0Hz), 7.66 (2H, d, J—4.6Hz),
7.58 (2H, d, J=S.IHz), 402 (2H. s), 3 93 (2H, d,.1=7.0Hz),
2.88 (2H, t, J 6.611z). 2.34 (2H. t, J 6,6Hz), 2 11-2.02 (HL
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m), 0.75 (6H. d, I 6.7Hz). LC/MS: 447 (MsH)'. HPLC
(Method D) Rt 13.39 min (Purity 94 0%)

L'xample 90

5-(I-neopentyl-5-(pyndin-4-yl)-IH-pymzol-4-yl)-3-
(3-(trifluoromcibyl)phenyl)-1.2,4-oxadianilc

[0502]

nuxture was heated to 180', in a microii ave reactor fiir 1.5
hours DCM(10 mi ) md water (5 mi.) were added and the
nuxture passed through a hydrophobic frit The solvent was
removed ui vacuo and the residue purified by flash cluoma-
tography on a Biotage 12aM column, eluting with petrol
containing increasing mnounts ofBtOAc to give L'xample 91

as a white sold. 'H NMR (CDC1„400 MHz) 6 8.86-8.81
(2H. m). 8 26 (1H, s). 8.10 (I H. s), 8.02-7.95 (3H, m), 7 43-
7.35 (2H, m), 7.33 (2H, d, .1 —8.0Hz), 5.39 (2H, s), 3.98-3.85
(HL m), 2.10-15 9 (2H, m), 1.97-1.82 (4H. m). 1.81-1.57
(IH, m). 1.32-1.17 (3H, m). LC/MS 453 (M+H)'PiiC
(Method B) Rt—3.15 min (Purity: 97.1%).

I:xample 92

3-(4-bronuiphenyl)-5-(I-cyclohexyl-5-(pyridin-4-i I&
IH-pymzo1-4-yl)-1.2,4-oxadiazole

[0506]

[0503] In a microivaiv. vinl. Intcnnediate 30 (103 mg: OBFi

mnxil) ivas suspended in tolueue (I ini,) and Nuhydroxy-3-
(trifluommethyl)benzenecarboximidamide (Bionet, 82 mg;
0 40 mnuil) was added I'oflov,ixl by potassiimi carbonate (66
mg: 0.40 mmol). 'lite Microwave vial was sealed and the
mixture was heated to 180" C. in a microwave reactor for 15

nun. MeCN (0.5 mL) and DMI'0.5 mL) were added and the
mixture was heated to 180" C. in a microii ave reactor for 4

honrs. DCM (10 mL) and water (5 mL) were addcxl and the
nuxture passed thmugh a hydrophobic frit. Tire solvent v'as
removed in vacuo and the residue purified by flash chnmm-
tography on a Biotage 12+M column, eluting with petml
contauung increasing amounts of LtOAc to give Lixample 90
as nn olf-white solid 'H NMR (CDCI,. 400 MHz) 6 8 86-8

81 (2H, m), 8.32-8 26 (2H. m). 816 (HI. d. I 7 9Hz). 7.74
(HL d. J 7.9Hz), 7.59 (HL t. J 7.9Hz). 7,42-740 (2H, m),
3 97 (2H, s). 0.86 (9H, s) I,F'!MS 428 (M+H)'. HPIC'Method

B) Rt 4.10 min (Punty: 92.0%).

Bxample 91

3-(4-((H1-1.2,4-truizol-l-yl)methyl)phenyl)-5-(1-
cyclohexy1-5-(pyriihn-4-yl)-HI-pyrazo1-4-yl)-i.2,4-

oxadiazolc

[0504]

[0507] Thctitleciilllpiiuliil'wilspri'parcdfolhxvingtlmpro-
cedure described fiir Fixnmplc 15, but starting from Intenne-
diatc 7 (401 mg, I 34 mmol) and 4-bromo-Nubydroxy bcn-
zcnecarboximidamide (Apoflo. 318 nig; 1.48 nunol). to give
Pxample 92 as a white sold 'Fi NMR (CDCI,, 400 MH/) Ft

8 86-8 83 (2H, m), 8.26 (I H, s). 7 86-7 82 (2H, m), 7.60-7.56
(2H. m). 7 40-7 38 (2H, m), 3 97-3 87 (IH. m). 2.14-2 Ol

(2H. m). 1.98-1 81 (4H, m), I 82-1 55 (IH. m). 1.34-1.17
(3FI. m). I,F'/MS. 450 (M+H) FIPI.C'Met)aid B) Rt —4 22
niin (Puritv: 98 7%).

Bxmnple 93

3-(2.5-difluompbcnyl)-5-(l-neopenty1-5-(pyridin-4-
yl)-IH-pyrazo1-4-yl)-1.2,4-oxadiazole

[0508]

x~/

[0505] In a microwave vial, Intermediate 7 (201 mg: 0.67
mmol) was suspended in toluene (2 mi,) mid 4-((HI-1,2.4-
triazol-I-yl)methyl)-Nuhydmxy benzenecarboxinudanude
(Aurora. 161 mg: 0.74 mmol) ivas added followed by potas-
sium carbonate (123 mg: 0.74 mmol). The Microwave vial
was sealed and the nuxture was heated to 180'. in a micro-
wave reactor for 15 min. McCN (I ml,) was addcxl aml thc

[0509] Sodium Hydnde (13 mg; 0015 imnol) v as added to
a suspension of Intermediate 30 (86 mg; 000 mmol) and
2,5-difluoro-Nuhydroxybenzenecarboximidamide (JRD-
Fluorocfmmical, 54.2 rng: 0315 mmol) in THF (2 mL) and
tile llllxtule wats stirred fol'0 illlllti tea. Iill'liixture il'as tllell
heated to 130' '. in a microwave reactor for four hours. Water
(10 mL) was added and the product extmctcd into DCM
(3xlfl mL). I he combined organic fractions were passed
tlu ough a hydrophobic frit and the solvent removed in vacuo.
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The residue w as punfied by fiash clu omato~caphy on a 12&M

Biotagc column, eluting with petrol containing increlsulg
amounts ofethyl acetate to rpve Example 93 as a golden gum.
'H NMR: (('D('ll, 400 MHz) 6 8 83 (2H. d. J=5 2Hz). 8.28

(Hl„s),7 66-7 61(IH.m). 7 40(2H, d, J & 2 Hz). 7 21-7 10

(2H, m). 3.9)7 (2H, s), 0.86 (9H, s). L(.'/MS: 396 (M+H)'.
HPL('Method A) Rt 3 75 min (Purity 97 9%)

Fxamplc 94

(4-(&-(I-(cyclopropyhnethyl)-5-(pyridul-4-yl)-I H-

pyrazol-4-yl)-1,2,4-oxaduizo1-3-yl)phenyl)methanol

[0510]

diate 7 (201 mg; 0.67 mmol) and Nuhydroxyunidazo[1,2-a]
pyridine-6-carboximidamide (Key Organic&; 130 mg. 0.74
nuno1), to give L'x ample 95 as a wlute solid. 'H NMR (CDCI,,
400 MHz) b 8.88-8.85 (2H, mh 8.80 (IH. s). 8.27 (IH, s),
7.76-7.65 (4H, m), 742-757 (2H. m). 3.95-3.88 (Hl, m),
2.10-2.01 (2H, m), 1.98-1.82 (4H. m). 1.74-1.(i5 (IH, m),
151-1,20 (3H. m). LC/MS: 412 (1VI&H)'. ITPLC (Method B)
Rt—3 18 min (Purity: 96.8%).

I',xmuplc 96

I-(4-(5-(I-isobutyl-5-(tetrahydro-2H-pyran-4-yl)-
IH-pymzol-4-yl)-1,2,4-oxadiazol-&-yl)benzyl)azeti-

dine-3-carboxylic acid

[0514]

0

8 OH

Oil

[0511] Sodium hydode (24 mru 0.60 nunol) was added to a

suspension of Intermediate 29 (270 mg; 1.0 mmol) and Inter-
mcdiatc 8 (100 mg: 1.60 mmol) in THF (10 mL) and thc
mixture was surred for 10 minutes The mixture wms then
heated to 130'. in a nucrowave reactor ford hours before an
additional 0 I cquivalcnts of sodium hydride and Intcnnedi-
ate 8 were added and the n»xture heated to 130" C in a
micros& nve reactor for 4 hours A further 0.1 equivalents of
sodiuni hydride and Intcitncdiate 8 were added aixl the mix-
ture heated to 130', ln a nucrowave reactor for 4 bours.
Wuer (20 nil,) was added and tlm mixtllre washed with a

inixturc of ether (20 mi,) nnd D('M (20 ml.). Thc siilid
formed was removed by filtration and dried to give Example
94 as a white solid. 'H NMR (Acetone-ds, 400 MHi) 6 8.83
(2H, d. J 5.HIz). 8.25 (IH, s). 7.93 (2H, d, J 7.8Hz), 7.64
(2H, d. J —5.1Hz). 7.&0 (2H, d. J—7.8Hz). 4.71 (2H, s), 4.3S

(I H, s), 4 06 (2H. d. J—7 OHz). 1.25-1.09 (1H. m). 0 51-0 47

(2H, m), 0.28-0.20 (2H, m). LC/MS: 374 (M+H) . HPLC
(Method A) Rt 2.88 min (Birity: 99.5%)

Fxample 95

S-(I-cyclohexyl-5-(pyridin-4-yl)-I H-pyrazol-4-yl)-3-
(imidazo[1,2-n]pyridin-6-yl)-1,2.4-oxadinzolc

[0512]

[0513] The title compound was prepared following the pro-
ccxlure describi&I for Example IS, but starting from Intenne-

Step I: (g)-ethyl 3-(dlmethylamino)-2-(tetrahydro-
211-pvran-4-carbonyl)acrylate

[0515] Pynduuum p-toluene sulfonate (20.1 ntg, 0.080
nunol) and DMF DMA (1.38 mL: 10 40 nunol) w ere added to
a solution of3-oxo-3-(tctrahydro-pyran-4-yl)-propionic acid
ethyl ester (1.6 8; 8.0 mmol) ui anhydrous toluene (20 mL)
and heated in a sealed tube at 9)0" ('or 2.5 hours.
[0516] Water (50 ml.) was uldecl and the product extracted
seveml times ulto DCM (3x30 mL). The combined organic
lyse(iona were passe&I through a hydroplmbic frit and thc
solvent reluoved ul vamio. The residue was used directly
without any further punfication.

Step 2: ethyl I -isobutyl-5-(tetrahydro-211-pymn-4-
yl)-I H-pyrazole-4-carboxylate

[0517] (8)-ctftyl 3-(dime(by)amino)-2-(tctnihydro-2H-py-
nan-4-carbonyl )aery late (804 mg, 3.15 mme l), obtained from
step I, in ethanol (8 mL) was added to a nuxture of 2-meth-

ylpropylhydrazine hydrochloride (039 . 3 15 nmiol) mxl

sodium acetate (0.51 g; 6.30 nunol) in ethanol (2 mL) and
walcr (I nll,). Rcagcnu vs etc hen(cd at 90" (2 for 2 hour:.
Water (20 mi,) was added and the product extracted into
1)CM (3x20 mL). The combined organic fractions ilare
passed through a hydrophoh ic frit and the solvent removed in

vacuo The resulue was punlicxl on a 25&M Biotage colunm,
eluting witli IOCM containing increasing amounts of metha-
nol Thc title conipound was obtained as a yellow oil 'H
NMR: (('DCI,, 400 MHz) 6 7.88 (HL s). 4.28 (2 H. q,
J=S.OHz), 4.10 (2H. dd, J=l l. (i, 4.4Hz). 3.9(i (2H, d, J=7.
6Hz). 3.49 (2H, t. J 11,9Hz). 3.35 (HI, tt. J 12.4, 3.8ilz),
2.53 (2H, qd, I— 12.7. 4.SHz), 2.28-2.16 (111. m). 1.55-1.48
(2H. m), 136 (3H, t,.l=g OHz), 0.92 ((iH, dd, J=12.1, (i.OHi).
LC/MS: 281 (M+0)'. HPLC (Method A) Rt 3. 52 min (Pun ty;
98 4%)

Step 3: 4-(5-(I-isobutyl-5-(tetmlhydm-211-pyran-4-
yl)-1 H-pymzol-4-yl)-1,2,4-oxadiazo1-3-yl)phenyl)

nlctllall(11

[0518] Sodium hydnde (65.1 mg. 1.63 nuuol) v;as added to
a suspension of etliyl I-isobutyl-5-(tetrahydro-2H-pyran-4-
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yl)-IH-pyrazole-4-carboxylate (434.6 mg: 1.55 nunol),
obtamed from step 2. mtd Intermediate 8 (270.5 mg; 1.628
mmol) in THF (10 mi,) and stirred liir 10 minutes Thc mix-
ture was then heated ut the nucrow ave for 900 mimi tes at 130"
C. Water (20 mi.j was added and the pmduct extracted into
DCM (3«20 mL). Tire combined organic fractions were
passed through a hydropho hie fnt and the solvent removed in
vacuo The residue purified im a 25+M Biotagc column, clut-
ing « ith DCM containing increasing amounts of methanol.
The title compound was obtained as ~a wlute solid. 'l NMIL
(CTJC'I,, 400 MHz) bg 13 (2H, di t=g OHz), 8 10 ( I H, s), 7 50
(2H, d..t —S.OHz). 4.77 (2H, d,.t—3.8Hz), 4.15 (2H. dd, J— 11.
6. 4311«), 4.04 (211, d. I 7.6Hz), 3 58-3.52, (211. m). 3 49-3
40 (I H, m), 2 77-2 64 (3H. nt), 2 34-2.20 (I H. m). I 61-1 58
(2H, m), 0.97 (6H, d. J —6.7Hz). LC/MS: 383 (M+H)'l'LC'Meth&id

Ci) Rt 3 47 min (Purity 99 9%)

Sti7 4. 4-(5-(I -isobutyl-5-(tetrahydro-2H-pyr m-4-
yl)-IH-pyrazol-4-yl)-1,2,4-oxadiazol-)-yl)ben«alde-

hyde

[0519] The title compound was prepared following the pro-
cedure descnbed for Example 88 (step 2), but starting from
4-(5-(I-isobutyl-5-(tetrahydro-211-pyran-4-yl)-Hi-pyrazol-
4-yl)-1,2,4-oxadiazol-j-yl)plmnyl)methanol (0.19 g: 0.5
nunol). obtauied from step 3. The title compound was
obtauted as a grey solid (183 mg, 96 2%)

' NMR (C II'I,
400MHz)610.H (IH. s),834(2H,d,J=8.1Hz),8.14(IH,s).
8 03 (211, d. J 8.11lz), 4 18 (211, dd, I 11.6. 43 Ilz), 4 06
(2H, d. I—7 6H/). 3 57 (2H. t, J—

11 8Hz), 3.50-3.40 (I H, m).
2.73 (2H, rid, 1=12.Ci, 4 5Hz), 2 33-2.25 (IH, m), 1.62-1.56
(21 L m). 0.98 (6H. d. I 6 71 Iz) I,C/MS 381 (M+0)' IPI.C
(Method C') Rt 17 23 min (Purity 96.1%)

Step 5 I -(4-(5-(I-isobutyl-5-(tctrahydro-2H-pyran-
4-yl)-IH-pyrazol-4-yl)-1.2,4-oxadiazo1-3-yl)benzyl)

azetidine-3-carboxylic acid

[0520] Sodium cyanoborohydride (33 mg; 0.528 nunol)
was added to a solution of4-(5-(I-isobutyl-5-(tetrahydro-211-
pyra«-4-yl)-IH-pyrazol-4-yl)-1,2.4-ox«din«el-3-yl)benzal-
dehyde (182 mg; 0%8 nunol), obtained from step 4, and
3-azetidine carboxylic ucid (97 m, 0 96 nimol) in methnnol
(3 mi ) mtd acetic acid (86 5 pi, 0.144 mmol) and the mixture
was stirred at room temperature overnight. The solvent was
rmuovwl in vacuo m«l the residue purilied by rcversi:-phase
prepnrative HPI.C Tlm residue wns dissolve«I in methnnol
and loaded onto an SCX-2 column. The product was eluted
using 3-20% NHs'ntcthattol ia DCM «1 give Example 96 as a
golden gum. '0 NMR: (CDCI,. 400 Mllz) 6 8.13 (2H, d,
J 8 0Hz),809(1 H,s).7.55(2H.d,J 8 0Hz).4,18-409(4H,
m), 4.05-3.95 (6H, nt). 3 59-3 50 (21 L m), 3 48-3 37 (2H. m),
2.75-2.59 (2H. m). 204-2.10 (IH, m), 1.59-1.52 (21L m).
0 95 (611. dd, J 12.6. 6 711z). LC/MS: 466 (M+0) . IIPLC
(Method B) Rt 231 min (Purity: 95.8%)

L'xample 97

I-(4-(5-(I-cyclohexyl-5-(tetrahydro-2H-pymn-4-yl)-
IH-pyrazol-4-yl)-1.2,4-oxadiazol-3-yl)bcnzyl)azcti-

dine-3-carboxylic acid

[0521]

Ho

[0522] Sodium cyanoborohydnde (28 mg: 0%40 nunol)
v, rws added to a solut«m el'4-(5-(I -cyclohexy1-5-(titrahydro-
211-pyran-4-yl)-ill-pyn«zo1-4-yl)-1,2,4-oxadiazol-3-yl)ben-
zaldehyde (163 mg, 0 40 mmol), obtained as described in
Fxmuple 88. steps I and 2, and 3-azetidinc carboxylic iield

(80.9 mg, 0.80 nunol) in methanol (3 mL) and acetic acid (69
Pl., I 20 mmol) and the mixture was stirred at room tentpera-
turc overnight. Thc solvent was removed in vacuo and thc
residue purified by reverse-phase preparative Hl'LC. The
residue was dissolved in methanol and l ended onto an SC'X-2

colunut. The product was elutcd with 0-20% NH,/methanol
in DC'M. I'he residue was recrystalliscd from acetone to give
Example 97 as a v, l»te solid 'I I NMR (DMSO-d„400 Ml lz)
u 8.15 (Hl. s). 8.05 (2H. d, J 7.9Hz), 7.55 (2H. d, J -7.9Hz),
4.51-4.45 (IH, m), 4.01 (2H. d, .1=11 2Hz). 3.90-3.82 (2H,
m). 3. 70-3. 60 (3 H. m), 3. 58-3.48 (411. m). 3.25-3.19 ( I I i. m),
2.50-238 (2H, m), I.90-1.79 (6H, m), 1.70 (IH, d, .1 — 12.
8Hz). I 59 (2F1, il. I 12 911z), 1.55-1 45 (20, m), 1.30-1.18
(HI. m). LC/MS: 492 (M+0)'. IIPLC (Method A) Rt 2.50
flllll (Ihtitty'7 6%).

Fxmnple 98

(E)-3-(4-(5-(I-cyclohexyl-5-(methoxymethyl)-0 I-

pyrazol-4-yl)-1,2.4-oxadiazoi-3-yj)phenyl)acrylic
acid

[0523]

Ott

Step I: (li)-methyl 3-(4-(5-(I-cvclohexyl-5-(meth-
oxymethyl)-H l-pyrazo1-4-yl)-1,2.4-oxadiazol-j-yl)

phenyl)acrylate

[0524] Methyl (tnphenylphosphoranyhdene) (250 mg;
0.721 nmtol) was added to a solution of 4-(5-(I-cyclohexyl-
5-(methoxymethyl)-I li-pyrazol-4-yl)-1.2,4-oxadiazol-3-yl)
benzaldehyde (250 mg; 0.68 mmol), obtained as described in
I',xnmple 121 (step 1). in DC'M (10 ml ) and the mixture v as
attired at 1'0111« telnpelaulri: ovelillght. Additional DCM was
added (20 ml ) mtd the mixmre was washed v ith water (3 x 20
ntl,) Thc orgnnic layer was passed through a hydrophobic frit
and the solvent removed in vacuo The residue was pun lied by
tlash cluomatography on a 25+M Biotage coliunn. eluting
with petrol containing increasing antounu ol'ethyl acetate io

give the «tie compound as a wlfite solid (2 51 mg: 87 4%«). '

NMR: (C.IX'I,, 400 MHz) 6 8 18/8 11 (3H, Irl), 7 73 (I H, d,
I 15.8Hz), 7.65 (2H, d. I 8.2 Hz), 6.53 (111, d. J 15.81lz),
5.03 (2H, s). 4.3/i-4.27 (I H. m). 3.83 (3H, s), 3.43 (3H. s),
2.07-1 93 (6H, m), I 80-1 70 (IH. nt)i 1.52-1.25 (3H, m).
LC/MS: 423 (M+0)". IIPLC (Method 0) Rt 20.89 nun (Pu-
rity'69%)
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Step 2: (L')-3-(4-(5-(I-cyclohexyl-5-(methoxym-
cthyl)-I H-pyrmzol-4-yl)-1.2,4-oxadiazo1-3-yl)phe-

nyl)acrylic acid

[0525] (Li)-methyl 3-(4-(5-( I-cyclohexyl-5-(methoxym-
ethyl)-Hl-pymzo1-4-yl)-1.2,4-oxadiazo1-3-yl)phenyl)acry-
late (240 mg; 0.57 nunol). obtained from step I, was dis-

solved in metlmnol (10 mL) and water (I mL) and litluum

hydroxide monohydrate(48 nig, 1 14 nunol) added 1 1m mix-

ture was lmated to SO'. overnight Thc solvent was removed
in vacuo and water (20 inl ) added to the residue Thc mixture
was acidified to pH 3 with dilute HCI and the pniduct
exu acted uito DCM (5x20 mL). The combuied orgamc frac.-

tions were passed throuch a hydrophobic frit and the solvent

removed in vacuo. The residue ives punfied by fiash chnima-

tography on a 25+M Biotage column. eluting svith D(JM

containing increasing amounts of methannl tn give Lxample
98 as B white solid. 'H NMR: CDC1„400 MHz) 6 8.18 (2H,
d..I=8 2Hz). 8 15 (IH. s). 7.81 (IH. d, J=15.9Hz). 7.68 (2H,

d. J 8 21 iz). 6 55 (I H. d, .I 15 9Hz). 5 04 (20, s). 436-4 28

( 0 L m). 3 44 (31 I, s), 2 05-1.90 (6H. m). I 76 (I fl. d, .I 12

6Hz). I 52-1.20 (3IL m) I,('./IvfS: 407 (M+0)" HPI.C
(Method fi) Rt 4.51 min (Purity 99 6%).

Fxmnplc 99

3-(2,5-diflunrophenyl)-5-(l-phenethyl-5-(pyridui-4-

yl)-0 i-pymzo1-4-yl)-1,2.4-oxadtazofe

[0526]

L'xample 100

(4-(5-(I-neopentyl-5-(pyndin-4-yl)-)H-pyraznl-4-
yl)-1,2.4-oxadiazol-3-yl)phenyl)methanol

[0528]

oil

[0529] Sodium hydnde (214 mg, 0.536 mmol) isas added
to a suspension nf Intermediate 30 (1466 mg: s. 10 mmol) and
hitermediate 8 (890 m; 5 36 nunol) in TI IF (20 mL) and the
Illlxturc was stirrcxf for 10 minutes. The niixturc was then
heated to 130" I . in B microwave reactor for 3 hours. Water
(30 ml,) was added md the product extracted uito DC)vl
(3x30 ml,) Thc combined orgmiic fractions were passcdl
through a hydrophnbic frit and the solvent removed in vauco.
The residue ivas puntied by flash chromatography on a 40+M
Biotage colmnn, elutmg with DCM contaimng increasing
amounts ofmethanol The residue was tnturaied with diethyl
ether tn give Example 100 as a wlute solid. 'll NMR. (CDCI,,
400 MHz) 6 8.84 (2H, dd,.l 4 5, 1.6Hz). 8 28 (111. s), 7.99
(211,d.J S.lllz). 747(2ll,d,J 8.HIz),7.42(2ll,dd.J 45,
1.6Hz), 4.77 (20, d..l 6.0Hz). 3.97 (20, s), 1.80 (HI, t.
I 6 OHz), 0 85 (90. s). LC/MS: 390 (M+0)". HPLC (Metlxid
A) Rt 3.27 imn (Punty. 95.8%).

Example 101

I-(4-(5-(I-(cyclopropylmethyl)-5-(pyndin-4-yl)-111-
pyrazol-4-yl)-1.2.4-oxadiazol-3-yl)benzyl)azetidine

3-carboxyhc acid. formate

[0530]

n

[0527] Sodium hydride (12 mg; 0.30 mmol) was added to a

suspension of intermediate 28 (96 nig: 030 nunol) and 2,5-

ditluoro-Nuhydroxybenzenecarboximidanude (JRD-I'luoro-

chemimd. 52 mg: 0 30 mmol) ui TI IF (2 ml ) and the mrxtwe

was stirred for 10 minutes. The mixture ives then heated to

130 C Iu ii lllliznv ave reactnl lol 30 Imilrs Water (10 llli )

was added and the product extracted into DG M (3x10 nil,)
Thecombinedor anicfmctionswerepassedthroughuhydro-
phobic frit and the snlvcnt removed in vacuo and tlm residue

purified by reverse-phase preparauve HPI.C to give Iixmnple

99 Bs an off white solid. 'H NMR: (CDCI,, 400 MHz) 6 8 63

(2IL d, J 4,4Hz), 8.34 (HI, s). 7.63-7.58 (Hl, m). 7.26-7.12

(5H, m), 6.85-6.83 (2H. m), 6.79-6 77 (2H, m). 4.25 (2H. t,

I 65Hz), 3.17 (2H, t. J 65Hz) LC/MS: 430 (M+0) .

HPLC (Method B) Rt 3.64 min (I'urity: 92.2%v).

Step 1. (4-(5-(I-(cyclopropylmethyl)-5-(pyridin-4-
yl)-I H-pynizol-4-yl)-1.2,4-oxadiaznl-3-yl)phenyl)

ills'.tllallnl

[0531[ Sodiiun hydride (24 mg: 0.60 mmol) st as added tn a
suspension of Intemtixfiate 29 (270 mg; I 0 mmol) and Inter-
mediate 8 (100 me: 1.60 nunol) in Tf Ilz (10 mL) and stirred
forlfiminutcs. Tlmmixturewasthmiheatedinthcmicmwave
for 240 minutes at 130" C. An additional 0.2 esiuivafents nf
sodium hydride and mnidnxime were added and the mixture
heated at 130" C. for 4 hours. Water (20 mL) was added
resulting in the formation of a suspended solid wlfich was
filtered ofi; washixf with a mixture ofdiethyl ether and DCM
and dried in vac un to give the title compound as a white solid.
'H NMR: (Acetone-dm 400 MHz) 6 S.83 (2H, d, J—5.1Hz),
8.25 (IH, s), 7.93 (2H. d, J=7.8Hz), 7 64 (2H, d,.l=s.1Hz),
7.50 (2H, d. J—7.8Hz), 4.71 (2H, s), 4.35 (I H. s), 4.06 (2H. d,
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J 7.0Hz), 1.25-1.09 (1kI. m), 0.51-0.47 (2H, m). 0.28-0.20
(211, m) I.C/MS. 374 (M+HI'IPI,C (Method A) Rt 2 88
nun (Punty: 99.5%)

Step 2. 4-(5-(I-(cyclopropylmethyl)-5-(pynd&n-4-
yi)-IH-pyrazn1-4-yl)-1.2,4-oxadiazol-3-yl)bc&rzaldc-

hs'di:

[0532] The title compound vas prepmed follow&ng the pro-

cedure descnbed for Example 88 (step 2), but stan&ng from

(4-(5-(I-(cyclopropylmethyl)-5-(pynd&n-4-yl)-HI-pyrazol-
4-yl)-1,2,4-oxadiazol-x-yl)phenyl)methanol (74.7 mg: 0.20

mmol). obtained from step I. The title compound was
obtained as a white solid (73 mg; 98.3 "/s) 'H NMR: (CIX'is,
400 MHz) 6 10.08 (I H, s), 8.85 (2H, d, J=4 6Hz), 8.28 ( I H. d,

.I 4 20/),8.16(2H.d, I 7.7ii/),7 96(21L d..l 7 f&Hz),7 46

(2H, d,.l 4.6Hz), 3.97 (2H, d. J 6,8Hz). 1.25-1.15 (IH. m),
0 57-0 51 (2i1. m), 0 24-0 19 (2H, m). I.C/MS 372 (M+I I)

HPI C (Meth&id A) Rt 3 41 lu&n (Purity, 96.9'/)

Step 3 I-(4-(5-(I-(cyclopropylmcthyl)-5-(pyridin-4-
yl)-I H-pyrazol-4-yl)-1,2,4-oxadiazo1-3-yl)benzyl)

azetidine-3-carboxylic acid, fonnate

[0533] Sodium cyanoborohydride (13 8 mg, 0 220 mnxil)
was added to a solution ol'4-(5-(I-(cycloprnpylnicthyl)-5-
(pyridin-4-yl)-1H-pyraznl-4-yl)-1,2.4-oxadiazol-3-yl)ben-
zaldehyde (743 mg; 0.20 nunol). obta&ned from step 2, and
3-azet&d&ne carboxylic acid (40.4 mg. 0.40 mmol) &n metha-

nol (3 mL) and acetic ac&d (36 PL; 0. 60 nunol) and the m&xture

was st&rred at room temperature overnight. The solvent was
remnvcxl in vacuo and the residue purified by reverse-phase

preparative HPI.F tn give F'.xample 101 as a white solid 'H

NMR: (CD,OD, 400 MHz) 6 8.81 (2H. d, 1=4 0Hz). 8.35

(IH, s), 8 22 (IH. s), 8 08 (2H, d..1=7.8Hz), 7.62 (2H, d,

J 5,2Hz), 7.37 (211. d, J 7 8Hz). 4 43 (2H, s), 4.22 (4IL d,

J S,2Hz), 4.08 (211, d. J 7 Olis), 3.53-3.44 (III, m). 1.26-1.

17 (HI, m). 0.60-0.54 (2H. m). 0.29-0 25 (211. m). LC/MS:
457 (M+H)'. HPLC (Method D) Rt 12.73 min (Purity:
98 6"/)

zaldehyde (163 mg; 0.40 nuuol), obtn&ned as descnbed &n

Example 88, steps I and 2, and R-alanine (713 mg: 0.80

mmol) in methanol (3 mL) and acetic acid (69 PL: 1.20 nunol)

and the mixture was st&rred at room tempemture overmght.

Thc so I& cnt &vms rorno vcxl ui vac un m&d the residue pun fied by

reverse-phase prcparativc HPI.C I'hc residue wns dissol&md

in methanol and looded onto on SCX-2 column. Tl&e pmduct

was eluted v;ith 0-20% NH,/n&etlmnol in DCM. 11&e res&due

u.as that& recrystalhsnI from acetone to g&ve Ex unple 102 a

white solid 'll NMR (Accsone-d,. 400 MHz) 6 7 99 (21L 6,

I 80Hz),7 94(HI,s). 746(2il,d.l 80Hz).4 464 37(iH„

m), 3 92 (2H, dd..l 11 5, 4 3Flz), 3 84 (2H. s), 3 75 (lii. t,

1=12 3 Hz), 3 43 (2H. t, J=l I 7Hz). 2.82 (2H, 6 6.0H&),

2.51-232 (4H, m). 1.85-1.70 (OiH, m), 1.61 (IH, d, .1=12.

9Hz). 1.53 (2H, d, I— 12.9Hz), 1.47-1.32 (2H. m), 1.23-1.10

(HI. m). LC/MS: 480 (Msl I)'. I IPLC (Method D) Rt 15.428

mu& (Punty: 99 4%).

L'xample 103

5-(t -cyclnhcxvl-5-(2-n&cthnxvc&hylj-I H-pvu&zol-4-

yl)-3-(2.5shlluorophcnyi)-1.2,4-oxadi &role

[053 6J

Example 102

3-(4-(5-(I-cyclohexyl-5-(tetrahydro-2H-pymn-4-yl)-
I H-pyrazol-4-yl)-1.2,4-oxadiazol-3-yl)bcnzylam inn)

propanoic amd

[t)534J

O&i

0

NH

[0535J Sodium cyanoborohydride (28 mg; 0.440 nuuol)
was added to a solution of 4-(5-(I -cyclohexyl-5-(tetrahydro-
2H-pyran-4-yl)-IH-pymzol-4-yl)-1,2,4-oxadiazol-s-yl)ben-

[0537] Sodium hydride(8 mg: 02 mn&ol) wns added to a

solution nl'ntcrmcdiate 22 (&3 n&g: 0 2 nut&nl) &iud 2.5-dif-

lunro-V-hydroxybcnzcnccarboxhnidan&idc (JRD-Flunro-
clmmical, 38 g, 0.22 mmol) in THF (2 ini.) and &hc mixture
stirred for 10 nunutes. The m&xture was then heated to 140'.
n»'&c&'n&save reactor for 2 hours. An additional port&on of
2,5-d&tiuoro-Nnhydroxybenzenecarbox&midamide (19 m;
0.11 nunol) was added and the mixture heated to 140'. in a

microwave reactor for 2 hours DCM (10 ml,) and water (5

mL) were added and the mixture passed tluough a hydropho-
bic frit and the solvent removed in vacuo. The residue was

purdied by lieah chromatography on a 8 &etage 12+M column,
elutu& with petml col&tan&iug nu:re»s&llg alunuuts ol IitOAc.

The res&due &&as triturated u &th isoprop mol to g&ve I'&x unpfe
103 as a win&a sohd. 'H NMR (CDCI&. 400 Ml is) 6 8.13 (I H,

s), 7.85-7.79 (I H, m), 7.25-7 If& (2H. m), -'1.33-4.20 (I H, m),
3.69 (21L t. J 6.3Hz). 3 4I (2H. t. J 6.3Hz), 3.33 (31L s),
2.08-1.89 (611, m), 1.79-1.68 (HI, m). 1.50-1.27 (3H, m).
I,k.'/MS 389 (M+H)'PI.C (Mctl&od 8) Rt—4.23 min (Pu-

l&Os 95.4/0).
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Llxample 104

N-methyl-I -(4-(&-(I -ncopentvl-&-(pyridin-4-yl)-I H-

pyrazo1-4-yl)-1.2,4-oxadiazo1-3-yl)phenyl)metha-
nanl ice

[0538]

vacua and water (3 mL) was added and the product extmcted
inui DCM (3»2 mi.) The combined organic fractiims werc
passed through a hydrophobic fnt and the solvent removed in
vacuo The residue purified by flash chromatography on a

12+M Biotage coliunn. eluting with DC'M contaimng
increasing amounts of 7M metlmnolic anunonia in D('M to
give L'xample 104 as a white solid. 'H NMR. ((.D( 11, 400
Mkkz) 68 83(2H.dd.J 2 8,1 fiklz).8 27(IH. s). 7 94(2kl,d,
I —S. 1Hz), 7.44-7.37 (4H. m). 3.97 (2H, s). 3.79 (2H, s). 2.45
(SH, s), 0 85 (9H. s) I,(./MS 403 (M+H)" HPI,C (Method
D) Rt 16.(i7 min (Puritv; 94.5 Oo).

Example 105

I-(4-(5-(I-ncopentyl-5-(pyridin-4-yl)-I H-pynmll-4-
yl)-1,2.4-oxadiazol-3-yl)benzyl)azetidine-3-carboxy-

lic acid

Step I (4-(5-(I-neopcntyl-5-(pyridin-4-yl)-1 H-pyrii-
zol-4-yl)-1.2,4-oxaihazo1-3-yl)phenyl)methanol

[0539] Sodium hydnde (214 mg. 0.536 nunol) was added
to a suspension of Intermediate 30 (1.47 g; 5.10 mmol) and
Interniediatc 8 (890 mg. 5 36 nunol) in THF (20 nil,) and the
mixtwe ives stirred for 10 nunutm The mixture v as then
heated in a microwave reactor 3 bours at 130" C. Water (20
ml.) was added and the product 1:xtracted into D('Ivl (3»20
mk.) The combined organic fractions were passed through a

hydrophobic frit and the solvent rorno»i»I in vacuo The resi-
duewaspuriTicd by flash chromatography mla40+M Bioiagc
cohunn, eluting w ith DCM containing increasing amounts of
methanol. I'hc residue was triturated with diethyl ether and
dried io ive the target compoiuul m a w hiti: solid ' NMR
(('DCls, 400 MHz) 6 8.84 (2H, dd, J —4.5. 1.6Hz). 8.28 (I H,

s). 7.i)i) (2H, d, J=S 1Hz). 7.47 (2H, d. J=8 1 Hz), 7.42 (2H, dd,
J 4 5, 1.6Hz). 4 77 (2H, d. J (1 OI Iz), 3 97 (211. s), 1.80 (I I L

t, .1 —6.0Hz), 0.85 (9H, s). 1.('/MS: 390 (M+H)'. HPL('Method

A) Rl 3 27 min (Punty; 95.8%)

Step 2: 4-(5-(I-neopentyl-5-(pyridin-4-yl)-IH-pyra-
zo1-4-yl)-1.2,4-oxadiazo1-3-yl)benzafdehyde

[0540] Thc title compound was prq»ircd following the pro-
cedure descnbed for Example 88 (step 2), but starting from
(4-(5-(I-neopentyl-5-(pyridin-4-yl)-I H-pyrazol-4-yl)-1,2,4-
oxadiazol-3-yl)phenyl)methanol (390 mg: 1.0 nuuol),
obtmned from step 1. The title compound was obtained as a

white solid (367 mg; 947%) 'H NMR: ((13('ll, 400 MHz) 6

10.07 (HI, s), 8.85 (211. dd, J 4.5, 1,6Hz). 8.28 (HI, d.
J — 12.0Hz). 8.16 (21L d, J —S.lklz), 7.96 (2H, d. J —8.2Hz),
743 (2H, dd, J 4 5, 1.6Hz). 3.97 (211. s). 0.86 (9H. s)
LC/MS: 3 S S (M+I I)'. I IPLC (Metlmd A) Rt 3. 85 min (Pun ty:
94 0%)

[0542]

0

[0543] Sodium cyanoborohydride (32 mg. 0 51 mmol) v as
added to a solution of 4-(5-(I-neopentyl-5-(pyndtn4-yi)-
I H-pyrazol-4-yl)-1,2,4-oxadiazo1-3-yl)bcnznldchydc (178
mg, 0 46 mmol), obtaulcd according to Fx miplc 104 (stcyi

1-2), mid 3-azetidine carboxylic acid (93 0 mg; 0 92 nunol) in
nmthanol (3 mi.) and acetic acid (79 FI: I 38 mme l) and thc
mixture wm& stirred at room tenipcrature overnight The sol-
vent was removed in vacuo and the residue purifiixl by
rcven,e-plmse preparative HPI C to give Fxarnple 105 as a
white solid. 'I I NMR: (DMSO-ds. 400 Ml Iz) ib 8.81 (21 I. dd,
I—4.6, 1.6Hz), 838 (IH, s), 7.87 (2H. d, J —S.OHzh 7.6(i (2H,
dd. J—4 5, I 7Hz), 747 (2H, d,.l—

8 0Hz). 4 00 (2H. s), '3.62

(211, s), 3.55 (2 H. t, I 8.0klz). 3.39 (2H. t. I 8.0Hz). 3.25-
3.15 (IH. m). 0.77 (9/H, s). I.C/MS: 473 (M+H)'. HPL('Method

B) Rt 2 31 nun (Punly: 98.1%).

Example 106

N-methyl-I-(4-(S-(I -phenethyl-5-(pyridin-4-yl)-111-
pymzol-4-yl)-1,2,4-oxadiazo1-3-yl)phenyl)metha-

llaillllle

[0544]

Step 3: N-methyl-I-(4-(5-(I-neopentyl-5-(pyridin-4-
yl)-IH-pycazol-4-yl)-1.2,4-oxadiazol-3-yl)phenyl)

nletlilll'illlllle

[0541] Soihumcyanoborohydride(32 mg: 0 51 mmol) was
added to a solution of 4-(5-(1-neopentyl-5-(pyridin-4-yl)-
Ill-pyrazo1-4-yl)-1.2,4-oxadiazo1-3-yl)benzaldehyde (178
mg: 0.46 nunol), obtained from step 2. and methylmnine
hydrochloride (62 I mg, 0.92 mmol) in methanol (3 mL) and
acetic acid (79 uL: 138 nunol) and the mixture was stirred at
room temperature overnivJtt. The solvent was removcxk in
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Step I: (4-(5-(I -phenethyl-5-(pyridin-4-yl)-I I I-pyra-
zol-4-yl)-1.2,4-oxadiazo1-3-yl)phenyl)methanol

[0545] 'I'he title compound it as prepared following the pro-
cedure described for L'xample 104 (step I ). but starting from
Intcrntrxiiatc 28 (707 nig; 2.20 mniol) and Intenncdiatcg
(219.4 mg: 132 nunol). The target compound tv as obtained as
an off wlute solid. II NMR: (DMSO-d,, 400 Mllz) 6 8.71
(2H, dd, .1=4 5, 1.6Hz), 8 45 (IH, s), 7 88 (2H, d,.l=g 1Hz),
7.50 (2H. d, J —8.0Hz). 7.25-7.23 (3H, mj, 7.19 (2H. dd.
J 4 5.1.6Hz),6 95-6,91(2H.m).5 36(1 IL t.il 5.7Hz),4 59
(2H, d. J=5 7Hz), 4.31 (2H, t, J=6.7Hz), 3 10 (2H. t, J=6
7 iiz). LC/MS: 424 (M+I I)'. I IPLC (Method B) Rt 2.97 nun
(Puuty: 97.6%)

Step 2 4-(5-(I-phenetbyl-5-(pyudin-4-yl)-I fl-pyra-
zo1-4-yl)-1.2,4-oxadiazo1-3-yl)benzaldehyde

[0546] The title compound v,as prepared following the pro-
ccxiure describixi for I.xample 88 (step 2), but starting from
(4-(5-(1 -phenethyl-5-(pyndin-4-yl)-1 H-pyrazoi-4-yl)-1.2,4-
oxadiazol-3-yi)phenyl)methanol (152.5 mg: 036 nuuol),
obtained fmm step I. 'I itic

corn~cond
was obtained as a pale

orange sobd (150 mg: 98.iy%). H NMR: (CDCI„, 400 MHz)
81005(lH, s),8 65 (2H.d,i 5 3Hz),8 35(IH.s).8 12(2H,
d. J=S.1 Hz), 7 94 (2H. d, J=g 1Hz), 7.26-7.19 (3H, m), fli.86-

6.77 (4H. m). 4.26 (2H. t, .I 6 5Hz). 3.18 (2H. t, I 6 51iz).
I,C/MS: 422 (M+H)+. HPI,C (Meth&id.A) Rt 3 6/i niin (Purity
93.9%).

Step 3: N-methyl-I-(4-(5-(I-phenethyl-5-(pyridin-4-
yl)-IH-pvrazo1-4-yl)-1.2,4-oxadiazol-3-yl)phenyl)

nlcthananlinc

[0547] Sodium cyanoborohydnde(12 mg: 0.19 mmol) ives
added to a solution of 4-(5-(I-plmncthyl-5-(pyridin-4-yl)-
IH-pyrazo1-4-yl)-1.2,4-oxadiazo1-3-yl)benzaldehyde (74
mg. 0 17 mmol), obtained from step 2. mid 3-azctidine car-
boxylic acid (35.4 mg, 0.35 mmol) in mmhanol (3 mi ) and
acetic acid (30 uL: 0.53 mmol) and the mixture was stirred at
room temperature ovenught. The solvent was removed in
vacuo and water (3 mL) added. The product was extracted
into DC M (3 x2 mL) and the comb uied organic fractions w ere
passed tluougli a hydrophobic fnt. The solvent was removed
in vacuo and the residue puriTied by fla sh chmmatoy sphy on
a 12&M Biotage colunui, eluting with DCM containing
increasuig amounts of methanol to give L'xample 106 as a
wlute solid. 'H NMR: (('DCli, 400 MHzj 6 8.62 (2H. dd,
J 4.7, 1.6Hz), 8.33 (IH, s). 7.92 (2H, d, J 8.0Hz), 7.40(2H,
d. I—8.0 Hz), 7.25-7.14 (3H. m). Ci.83 (2H. dd. J —6.0. 1.6Hz),
6.78 (2H. dd, I—2.8. 1.6Hz). 4.25 (2H. t, J—6.5Hz). 3.84 (2H,
sj. 3.17 (2H, t, J—6.5Hz), 2.48 (3H, s). LC/MS: 437 (M+Hj".
Hl'L(: (Method B) Rt 2.94 min (Purity: 97.4%).

Fxamplc 107

3-(4-((IH-1.2,4-triazol-l-yl)methyl)phenyl)-5-(l-
cyclohexyl-5-(mcthoxyniethyl)- I H-pyrazol-4-yl)-1,

2,4-oxadiazole

[0548]

[0549] Sodium I lydnde (20 mg; 0.525 nunol) v;as added to
a suspension ol Intermediate 18 (126 mg; 0 50 nunol) aud
4-((1 H-1,2 4-tiiazol-I-yl)methyl)-Nuhydroxy bettzcnccai-
boxinudamide (Aurora, 114 mg: 0 525 mmol) ui Tlili (2 mL)
and the nuxture was stirred for 10 muuites The nnxture ws
Iieated to 140" C. in a micron ave reactor for 4 hours. Water (3
mL) ivas added and the product extracted into DCM (3x2
ml,) The combined organic I'ractions w cre passed through a
hydrophobic frit and the solvent renuived in vacua. The resi-
due was punfied by flnsh chromatogmphy on a 12+M Biotage
column. elutin with DClVI containing increrwsing amounts of
methanol in DCM to give L'xample 107 as a clear gum. 'H
NMR: (CDCI,. 400 MFIz) 8 8.20-8.06 (4H, m), 8 01 (1FI. s),
7 39 (2H, d, J=g 4Hz), 5 43 (2H, s), 5.02 (2 H, s j. 4.36-4 25
(IH, m), 3 42 (3H, s). 2.06-1.90 (biH. m). 1.7ti (I H, d, J— 12.
7Hz). 1.52-1.39 (2H, m), I 39-1 23 (IH. m) I,C/MS 420
(M+H)+. HPI C (IVicthod A) Rt 3 78 min (Purity 97 ti%)

Example 108

5-(1-cyclohexyl-5-(2-nietboxyetbyl)- I H-pyrazo 1-4-

vl)-3-(3-(trifluorirnmthyl)plmnyl)-1.2,4-oxadiarule

[0550]

[0551] The title compound was prepared following the pro-
cedure described for Example 16. vv ith nvo identical reactions
combuied for workup, but startuig from Intermediate 23 (76
mg; 08 nunol) and Nuhydroxy-3-(trifluoromethyl)benzen-
ecarboxunidamide (Bionet, 73 mg. 0.36 nuimil. The residue
was purified by flash cluomatogmphy on a Biotage 12+M
colunui, eluting ivith DCM containing uicreasing amounts of
methanol to give Example 108 as a clear gum. 'H NMR
(CDCI,, 400 Mllz) o 8.40(IH. s), 8 32 (HL d. J 7.9Hz), 8.14
(IH, s), 7.77 (IH, d, J—7.9Hz), 7.63 (IH, t, J —7.8Hz), 4.31-
4.22 (111, m), 3.71 (211, t, J — 6.3liz). 3.43 (2 IL t. J—63liz),
3.35 (3H, s). 2.09-1.891 (6H, m). 1.81-1 70 (IH, m), 1.50-1.24
(3H, m). LCJMS: 421 (M+H)". IIPLC (Method C) Rt—20.72
min (Purity: 99 1%).

I'xmnple 109

2-(4-(5-(I-cyclohcxyl-5-(methoxymcthyl)-I H-pyra-
zol-4-yl)-1.2,4-oxadiazol-3-yl)phenyl)ctlianol

[0552]

Q
V

8

/ V +
]

ND/ 00
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[0553] Toe solution of intermediate ig (0 2/ g: 1.1 mmol)
ui toluene (3 mi.) and DMF (2 mL) was added Intermediate
33 (0 21 v; I 21 mmo1) and potassium carbonate (0 16 8, 1 21

nunol) and the mixture stirred for 10 minutes. The mixture
was then heated to 180'. in a microwave re wtor lbr 2 hours.
Water (5 ml.) was added and the pmduct extmcted into DCM
(3x5 mL). The combined orgaiuc fmctions were passed
through a hydrophobic I'rit tmd the solvent rcmotvd in vactl(1
The residue was purified by tlash chromatography on an
I solute I'lash Si II 20 g column, elututg with petrol co ntauung
increasing amounts of FtOAc to give Fxantple 10i) as ~a

colourless oil. 'H NMR: (CDC)„400 MHz) b 8.13 (IH. s),
809 (2H. d, I 7 9Hz), 737 (2H, d, .I 7 9Hz). 5.03 (21L s),
4 36-4 26 (1H, m), 3.i)ti-3 88 (3H, m), 3.42 (3H, s), 2.99-2 91

(2H, m), 2.07-1.89 (6H. m). 1.81-1.70 (IH, m), 1.52-1.24
(311, m). I.C!MS. 383 (M+H) HPI,C.'IVIethod A) Rt 3.93
min (Purity: 99 3%)

Fxnmplc 110

I -(4(5-(I -phenethyl-5-(pyndin-4-yl)-I II-pyrazo)-4-
yl)-1.2,4-oxadiazo)-3-yl)benzyl)azetidine-3-carboxy-

lic acid, formate

[0554]

[0557] lite title compound was prepared following the pro-
cedure described for Example 16. with two identical reactions
combined for worlzip, but statting from Intermediate 23 (51

mg, 0.2 nmiol) and 4-((1 H-1,2,4-triazol-l-yl)methyl)-Nuhy-
droxy bcnzenccarboximidamidc (Aurora, 52 mg. 0.24

mmol), to give Iixample ill as a clear gum. '0 NMR

(CDC),„400 MHz) 8 8.14 (2 H. d. J 8 Hiz), 8.12 (2H, s)„

8.00 (IH. s), 7.38 (2H. d. J 8.HIz). 5.43 (211, s), 4.31-4.21

(IH. m), 3.69 (2H, t. J —68Hz), 3.41 (2H, t. J —6.3Hzh 3.33

(311. s ). 2 06-1.90 (61 1. m). I 80-1. 69 (111. m), I 50-1. 24 (311,

nt) LC!MS 434 (M+H) . HPLC (Metlxid A) Rt=3.84 min
(Purity 99 8%).

1:,xmnple 112

'3-(2.5-ditluorophcnyl)-5-(5-ethoxy-l-o-uily)-l H-

pymzo)-4-yl)-1.2,4-oxadiazole

[0558]

[0555] Sodium cyanoborohydride(12 mg: 0.19 mrna)) was
added to a solution of 4-(5-(I-phenethyl-5-(pyridin-4-yl)-
)H-pynrzol-4-yl)-1.2,4-oxadiazo)-3-yl)benwaldehyde (74
mu, 0.17 nunol), obtained as described in L'xample 106i (step
1-2). and 3-tzetidme carboxyhc acid (35 4 mg; 0 35 mmol) in
methanol (3 ml,) and acetic acid (30 Pl., 0 53~ mmol) and thc
mixture vvas stirred at room temperature overniglit. The sol-
ivnt was remoivd in vimuo and the residue purilicd by
reverse-phase preparative HPLf'o give Fxample 110 as a
wlute solid. 'H NMR: (DMSO-d„400 MHz) 8 8.62 (2H. d,
.I 4 61 is), 8.35 ( I H. s), 8.20 ( HI, s), 7 89 (2H, d. I 8 0Hz).
7 53 (2H, d, .1=8 OHz), 7.20-7.13 (3H. m). 7.05 (2H, d..1=5
I llz). 6.84 (211. d, I 7.011z). 4.29 (211. t. J 6 711z). 4.18 (211.
s). 3 99-3.84 (4H. m), 3.35-3 25 (Hi. m). 3 06 (2H, 6 .I 6
7Hz) I.C/MS 507 (M+H)'. HPI,( (Method B) Rt 2.29 min
(Punty: 97.9%v),

L'xampfe 111

3-(4-((IH-1.2,4-triazol-l-yl)methyl)phenyl)-5-(l-
cyclohexyl-5-(2-methoxyethyl)-ill-pyrazol-4-yl)-I

2,4-oxadiazolc

[0556]

Step i: ethyl 2-(3-(2,5-ddiuorophenyl)-1,2,4-oxadia-
zol-5-vl)ncctate

[0559] Fihyl 3-chloro-3-oxopropanoate (1.7 mlx 13.2

mmol) vvas added to 2,5-difluoro-Nuhydroxybenzenecar-
boximidamide (1RD-Fluorochemicnl. I 13 g; 0.6 nmtol) in

pyridine (30 mL). The mixture was heated to reflux for 4

hours mid thc solvent rcmovod in tacuo The residue tvas
takon up into 136M (20 ml,) and washed with water (10 ml,).
The organic phase was passed tlu ough a hydropluibic frit and
the solvent removed in vncuo. The residue wns purified on a

Biotagc 25&M colunui. eluting with petrol contaimng
increasing amounts of I'ltOAc to give ethyl 2-(3-(2.5-ditluo-
rophenyl)-1,2,4-oxadiazol-s-yl)acetate (1.24 g, 70%).

Step 2 4-(3-(2,5-difluorophenyl)-1,2,4-oxadiazo)-5-

yl)-I -o-tolyl-HI-pymzol-5-ol

[0560] To a solution of ethyl 2-(3-(2,5-difluorophenyl)-l,
2,4-oxaduizol-5-yl pace tnt e (1.24 g, 4. 6 mmol ). obtained from
step l. in toluene (25 mi,) ives added DMF DMA (0 79 mi„
5.98 mmol) mtd PPTS (100 mg). Thc mixture was heated to
90" C, for 2 hours. The solvent was removed in vacuo and
DCM (50 mL ) nnd u uter (25 mL ) vv ere added and the mixture
passed through a hydrophobic frit Thc solvent was removed
in vacuo and the residue redissolved in water (10 mL) and
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MeCN (10 mL). 11&e mixture w.as stirred at RT for 18 hours
mid tlmn IJCM (25 &1&I,) &il&llw&itc& (10 &Ill,) added Thc n»x-
ture was passed tluough a hydrophob&c fnt and the solvent
rcn&ovcxl in vacuo The residue was redissolved in a n&ixture

ol'metlmnol (16 mi,). water (16 nfl,) &u&d triethylamu&e (5 3

mL) and the mixture heated ui 100" C. for 4 hours. The
solimnt was removed in vacuo and tlm residue partitioned
betiveen DCM (10 nfl,) md water (5 mi,) Tlm m&xture ives
pass&ed through hydrophobic frit and the solvent ren&ovixl in
vacui& Tl'le residue ivas purified on a Bio&age 25+S colun&n,

elating w&th petrol contaiiun increasuig amoiu&ts of F&OAc

and then recrystallised from acetone/diethyl ether to give
4-(3-(2,5-d&fluorophenyl)-1.2.4-oxaduizo1-5-& I)-I-o-tolyl-
111-pyrazol-5-ol as an off &&hite solid. 'l l NMR: (DMSO-da,
400 MHz) 6 7.93-7.83 (IH, m), 7 72 (I H, sb 7 51-7.44 (2H,
m), 7.29-7.21 (4H. m), 2.25 (3H, s). LC/MS: 355 (M+0) .

IIPLC (Method D) Rt— 13.20 min (Purity: 98.0%).

bic fnt and the solvent removed in vam&o. The residue was
purified by reverse.-phase preparativc I IVI.C. Tlm residue was
recrystallised from &so-propanol to g&ve Example 113 as a
white solid. 'H NMR: (CIX.'I&, 400 MHz) 6 8 gt& (2H, d,
J 5 Hlz), 8 29 (211, s), 8 14 (1H, d, I 7 SHz), 7.73 (I H. d„

J —7.9)Hz), 7.58 (IH. t, J —7.8Hz), 7.42 (2H, d, J —5.1Hz). 3.99
(2H. d, .1=7 OHz), 1.35-1 14 (I H. m), 0.59-0.52 (2H, m),
0 27-0 20 (2H. m) I,C/MS 412 (M+I I)" HPI,C (Mefluid E)
Rt 21.52 min (Purity: 97 4%v).

Example 114

3-(4-((IH-pyrazol-I-yl)methyl)phenyl)-5-(I-cyclo-
lmxyl-5-(n&ethoxynmthyl)-lH-pyrarol-4-yl)-1,2.4-

oxadiazole

[0564]

Step 3: 3-(2.5-ddiuorophenyl)-5-(5-ethoxy-l -o-tolyl-
IH-pyrazo1-4-yl)-1,2.4-oxadiazole

[0561] && mixture of 4-(3-(2.5-ddiuorophenyl)-1,2.4-oxa-
diarol-5-vl)-I-o-tolyl-IH-pymzol-5-ol (50 mg; 0 14 nunol),
obta&ned from step 2, and potassn&m carbonate (26 n&g, 0.19
mmol) in Me('N (I mL) was heated to reflux for I hour. The
mixture was allowed to cool and ethyl &od&de (0.01 mix 0.14
mmol) v as added. The mixture ives stirred at RT for 18 hours
and then furtlmr ethyl iodide (0 02 ml,, 0 28 nm&ol) wins added
and the nuxture heated to 40'. for 8 hours. DCM (10 mi.)
and water (5 mL) &i ere added and the nuxture passed tlu ough
a hvdropluibic I'rit Tlm soli cnt was rcn&ovcxl in vacua and thc
residue punfied on a Biotage 12+M column. elutit&8 w&th

petrnl containing increasing amounts of ktOac to give
Fxample 112 ws an off-wlute si&lid. 'H NMR (CDCI,, 400
Milz) 6 8 20 (Hi, s). 7.87-7.81 (Hl. m), 7.45-7.30 (41L m),
7.25-7 15 (2H. m), 4 42 (2H, q, .1=7.1Hz), 2 21 (3H, s), I 27

(3H, t. I— 7 li la) I.C/MS. 383 (M+I i) . IIVI.C (Me&hiid B)
Rt—3.98 min (Purity: 99.4%).

L'xampfe 113

5-(1-(cyclopropylme&hyl)-5-(pyndin-4-yl)-I H-pyra-
zol-4-yl)-3-(3-(trifluoromethyl)phenyl)-1,2,4-oxadia-

zole

[0562]

8 x~~

[0565] Sodiiunllydnde(20mg.0 525 nu&m&l) was aided to
a suspm&sion of Intermediate 18 (12fi mg, 0 50 mmol) and
intern&e&liatc 25 (114 mg, 0 525 nnnol) in THF (2 ml,) and the
nuxturev.asstirredforlflm&nutes. Themixiurewasheatedto
140" C. inn microv avc reactor for 2 hours Wnter (3 ml ) v'as
added m&d the product was extrac&ed inn& DCM (3x2 mi,).
The combined organic fractions w ere passed through a hydro-
phobic frit and the solimnt was removed in vacuo. Thc residue
was punhed by tlash cluomatography on a 12+M B&etage

colunu&. eluting with petrol containing increasing amounts of
I I DC M:diethyl ether to give Fxamplc 114 as a white solid.
'l l NMR: (CDCln 400 Mliz) 6 8.14-R08 (3H, m), 7.58 (I I L

d, J=1.9Hz), 7 43 (IH, d, J=2.3Hz), 7.31 (2H, d, J=8.4Hz),
602 (HI, t, J 2,HIz). 5.40 (2H. s), 5 02 (2H, s). 4.36-4.25

(0 I, m). 3 41 (311, s), 2 07-1.90 (611, m). 1.80-1.70 (I H, m),
1.51-1 19 (3H. m) i,k'/MS 419 (Ivi+0)'. HPI.C'Method A)
Rt 4.18 mu& (Punty 99.6%).

Example 115

(4-(5-( I-cyclolmxy1-5-(2-nmthoxyethyl)- I H-pyrnzol-
4-yl)-1,2.4-oxad&azol-3-yl)phenyl)n&e&h»nol

[0566]

[0563] Sodium hydride (18.0 mg, 0 45 mmol) &vas added to
a suspension of lntenuediate 29& (204 mg: 0.75 nunol) m&d

Nuhydroxy-3-(trifluoromethyl)benzm&ecarboximidamide
(B&oneb 92 mg: 0.45 mmol) &n TIIF (2 mL) and the m&xture

was st&rred for 10 minutes. 'Il&e mixture was then heated in a

micrownvc reactor 8.5 hours ar 130' Water (5 ml,) was
added and the product extracted u&to DCM (3x5 mL). The
combined organic fmct iona w ere passed through a hydropho-

o.
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[0567] I-ethyl-3-(3-dunethylaminopropyl)carbodiinude
hydrochloride (214 7 ms; I 12 mmol) was added to a solution
ol'Intemieiliate 23 (202 mg, 0 80 mmol) in McCN (1.5 mi,),
fiilloued by Intermediate 8 (133 mg. 0.80 mmol). Tire mix-
ture u:as stirred at room temperanire for 18 hours and then
pyridine (1.5 nti.) added The mixture was heated to 150" I .

in a microuave reactor I'or 75 mimues. Thc solvent uas
removed in vacuo and water (10 mL) added. The product was
extracted into DCM (3x10 mL) and the combined organic
fractions passed tltiough a hydrophobic frit and the solvent
removed in vacuo. The residue uas punfied by flash chmma-
tography on a 12+M Ijtotage colunui. eluting with petrol
containinv increasing amounts of ethyl acetate to give
Fxmnplc 115 as a u lute solid 'H NMR (C'DC:I,, 400 MHz)
i5 8 11-8.09 (3H. m). 7.48 (211. d. J S.OIIz). 4.77 (211. s),
4 30-4.21 (I H, m), 3.70 (2H, t, J — Ci.3Hz), 3.42 (2H, t, I—6.

3Hz), 3.33 (3H, s), 2 06-1.90 (6H, itt). I 75 (I H, d, .1=12.7

Hz), 150-125 (3H, m) I,C'/MS 383 (M+H) HPIC:
(Method A) Rt 3.91 min (Pumty: 98.8%).

Fxample I I fi

5-(I-cyclohcxyl-5-(methoxymethyl)-I H-pyrarol-4-
yl)-3-(1.2.'3,4-ietrahydroisoquinolin-6-yl)-1,2,4-oxa-

diazole

[0568]

increasing amounts of L'tOAc to give a yellow oil (1.12 g;
71%) as a 3: I mixture of 1-(6-briimo-3,4-dibvdroisoquino-
bn-2(IH)-yl)-2.2.2-tnfluoroetlmnone and 1-(5-bmmo-3.4-
ddtydroisoquinolui-2(IH)-yl)-2.2,2-tnfluoroetluuione
respectively. Data fitr the ma]or component ofthe mixture: 'H
NMR (I DC:I,, 400 IVIHz) 6 7.36-7.32 (IH. m), 7.12 (IH, s),
6 98 7 07 ( 0 I, m). 4 73 (21 I, s), 3 89 3 81 (2H, m), 2 98 2 91

(21i, m).

Step 3 2-(2,2.2-tritluoroacetoyl)-1,2,3,4-tctrahy-
droisoquinolinc-6-earbonitrilc

[0571] 1-(6-bromo-3,4-dihydroisoquinolin-2(IH)-yl)-2,2,
2-trifluoroethanonc, obtained from step 2 as a 3.1 mixture
with I-(5-brotuo-3,4-dihydroisoquinolin-2(IH)-yl)-2,2.2-
trdhioroetlmnone as the nunor component. (0.79 g, 2.54
nunolj, 8-Phos (93.8 mg; 0.229 mmol), I'd,(dba), (93.0 mg;
0.102 nunol) and zinc cvanide (337 0 mg; 2.87 nunol) ii ere
suspended in degassed water.DMI (I:99, 11.5 ml.) in a
microwave vml and further degassed for 10 nunutes ut a
sonicator. Tire vial was then sealed and heated to 150'. ut a
microu me reactor for 45 minutes Thc solid lliatcrial was
removed by filtration, the solvent ives renuived in vacuo and
the residue pumlied by tiash chromatography on an Isolute
Flash Si H 50 g column, eluting with petrol containing
increasing amounts of FtOAc to give a yellow oil as a 3 I

mixture of 2-(2,2,2-trifluoroacctoyl)-1,23,4-tctrahydroiso-
quinoline-6-carbonitrile and 2-(2,2.2-trifluoroacetoyl)-1,2.3,
4-tetrahydroisoquinoline-5-carbonitrile respectively. Data
for tlm nta]or component ol'he mixture 'H NMR (I IX:I,,
400 MHz) ij 7 59-7.23 (311. m), 4.84 (211, s), 3.93-3.86 (211,
m).3.02-2.99 (211, m). LC iMS: 255 (M+I I)'. I I PL C (Method
I) Rt—3.54 min (Purity: 90.7'i%).

0 0/ X
j

SH

Step I

N-(j-bromophenethyl)-2.2,2-trifluoroacetmnide

[0569] To a solution of 3-bmmophenethylamute (2ACi g;
123 mmol) in DCM (15 mL) was added diisopropylmnine
0818 g: 24.6 nunol) and trifluoroacetic anhydride (2.84 g;
13.5 mmol) utd the mixture was stirred for 16 hours The
solvent u.as removed in vacuo mid the residue was tnturated
with DCM (I mL) and petrol (10 mL) to give the title com-
pound(2 57g: 70%)asapalevclliiu solid 'HNMR(C.DC'I„
400MHz)6 7 40(IH. d,.l 8 0Hz), 7 36(IH, s). 7 21 (I H.i.
J 7 SHz), 7.12 (HI, d. I 7.7Hz), 6.37 (HI. br s), 3.65-3.57
(2H, m). 2.87 (2H. t. J=7.1Hz).

Step 2: l-(6-bromo-3,4-dihydroisoquinolin-2(ill)-
yl)-2,2,2-trifluoroethanone

[0570] To a solution of N-(3-bromophenethyl)-2.2,2-trif-
luoroacetamide, obtained from step I, (1.51: 0.51 nunol) ut
acetic acid (10 ml,) at 0'as addexi sulfuric acid (5 ml,)
followed by paraformaldehydc (0 25 ) portionuise over 30
miimtes The mixture uas then stirred nt RT for 16 hours.
diluted with water (200 mL) and the pmduct extmcted with
HtOAc (3x20 ml j. fhe combined oroanic fractions were
washexI ivith saturated sodium bicarbonate solution (200
mL). dried (MgSO,) and the solvent removed ut vacuo. The
residue was pumiied by flash cluomatography on an Isolute
Flash Si 11 50 g column. cluting with petrol containing

Sti7 4 Nuhydroxy-l,2.3,4-tctrahydroisoquinolinc-6-
carboxunidanude

[0572] To a solution of 2-(2,2,2-trifluoroacetoyl)-1,23.4-
tetrahydroisoquutolme-6-carbonitnle. obtauied lrom step 3

as a 3; I nuxture ivith 2-(2.2.2-tritiuoroacetoyl)-1.2,3.4-tet-
rahydroisoquinoline-5-carbonitnle as the nunor component,
(031 g, 123 mmol) in FtOH (30 ml,) was added 50%
hydroxylamine ui uater (1.0 ntl,) mtd the mixture heated io
80', for I hour. Tire solvent uas removed ut vacuo and the
residue redissolved in THV (10 mL). The mixture was dried
(MSSOe) and tlm solvent rentoved in vacuo to give a pale
ydlow oil (0 25 g, 100%) as a 3 I mixture of Nuhydroxy-l,
2,3,4-tetrahydroisoquinoline-6-carboximidamide and Nuhy-
droxy-1,2,3.4-tetrahydroisoquinoline-5-carboximidamide
respectively Data forthenta]orcomponentoftbcmixture: 'H
NMR: (DMSO-d,. 400 MHz) b 9.61-9.56 (111. m). 7.59-7.52
(21i, m), 7.19 (111, m). 5.80 (211, br s), 4.18 (2H, s), 3.30-3.28
(2H, m). 2.96-2.87 (2H, m). LCJMS 192 (M+H)'l'LC
(Method I) Rt I 51 min(Purity 58 7%)

Step 5: 5-(I-cyclohexyl-5-(methoxymethyl)-H I-

pyrazol-4-yl)-3-(1,23.4-tetrahydroisoquinolin-6-yl)-
1,2.4-oxadiaznle

[0573] To a solution of Intermediate 18(0.13 g; 0 52 nunol)
and Nuhydmxy-l,2,3g-tetmhydroisoquinoline-Ci-carbox-
imidmuide, obtained from step 4 rws a 3.i mixture with V-hy-
dmxy-1.2,3.4-tetrahydroisoqumoline-5-carboxinud snide as
the nunor component, (0.11 g: 0 57 mmol ) ui Tl IF (4 mL) was
added sodium hydride as a 60% dispersion in miimral oil (23
mg, 0.57 mnuil) and tlm mixture stirred for 15 minutes. Thc
nuxture was then heated m a imcroiiave reactor f'or 2 hours.
IVater (5 mL) was added and the product extracted into DCM
(3x5 ml,). I'he combined organic fractions were passed
through a bydrophobic frit and tlm solvent rcmovcd in vacuo.
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The residue v&us purified by flash chromatography on an
Isolutc Flash Si 11 20 u column. eluting with DF M nmtai ning
incrensing anmunts of MeOH tn give I:xmnple 116 as a
colourless od. 'll NMR: (CDCI,. 400 MHz) &5 8.13 (I H. s),
7 90-7. 88 (2H, m), 7. 16-7.14 (I H, m), 5.02 (2H, s), 4 53-4 28
(IH, m), 4 12 (2H. s), 3.43 (3H, s), 3.24-3 21 (2H, ni). 2.95-
2 92 (2f I, m), 2.06-1 92 (5H. m). I 77-1 74 (I Fi. m), 1 59-1
25 (4H. m). LC/MS: 394 (M+H)'. HPLC (Method A) Rt 2.
3 1 lrllll (Pllrltv: i)65%).

I',xample 117

(4-(5-(I-cyclohexyi-&-(tctrahydrofiiran-2-yl)-I H-

pymzof-4-yf)-1,2,4-oxadtazof-3-yf)phenyl)methanol

[0574]

Oii

[U575] Sodium hydride(24.8 mg; 0 62 mmol) was added to
a suspension of Intennediatc 2/& (1815 mg, 0.62 mmol) and
Intenneduue 8 (108 mg, 0.651 mmol) in TIIF (2 ml.) mid the
mixture was stirred for 10 minutes. The reaction was then
heated to 140'. in the microwave for 10 lx&urs. Water (3 mL)
was added and tlm product extracted into D( M (3x2 ml,)
The combined organic I'rue 1 mns u ere passed thmugh a hydro-
phobic fnt and the solvent removed m vacuo. The residue &vas

purified by tla ah chromatography on a 12+M B iota ge column.
eluting with petrol containing increasing amounts of ethyl
i&co&ate in give Exillllple 117 as i& &&flite solid 'fl NMR
(CD('I,, 400 Mliz) i& 8.11 (3H, d. I —7.6Hz), 7.491 (2H, d,
J=8.0H&z), 5 81 (I H, dd, J=9 7, 6 SHz). 4 78 (2H, d, J=5 JHz).
4 49-4 40 (I H. m), 4 24-4.15 (I H, m), 4.01 (I H. td, .1=8 I,
6 OI Iz). 2. 57-2 47 (111. m), 2 28-2.1 S (211. m), 1.10-1. 91 (711,

m), 1.85-1.80 ( I H, m), 1. 79-1. 70 I I I L m), 1.45-1. 22 (3 H. m).
LC&MS 395 (M+H)'. HPLC (Method B) Rt 3.64 min (Purity:
95 3%)

L'xampfe 11S

3-(7-(5-(I-cyclolmxyl-5-(mcthoxymethyl)-I H-pyra-
zol-4-yl)-1.2,4-oxadiazo1-3-yl)-3.4-dihydroisoquino-

lin-2(1 H)-yl)propanoic acid

[U576]

Step I; tert-butyl 3-(7-(5-(I-cyclohexyl-5-(meth-
nxymcthyl)-IFi-pymn&1-4-yl)-1,2,4-oxadiazolo&-yl)-

3,4-ddiydroisoquinolin-2(HI)-yl)propanoate

[0577] To a solution of'Intermediate 31 (0 14 g; 0 5S mmol)
and Intern&edfiate 3& (0 20 8: 0 64 mnu&l) in Me( N (2 ml.)
was added I-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (015 g, 082 mmol) and the mixture was
stirred for 16 hours. Pyndine (I mL) &&as added and the
nuxture was heated to 130'3 in a microwave reactor for 2

hours Water (5 ml.) was addcxf mid thc product extracted into
DCM(3x5mL). Thecombinedorganicfractionswerepassed
through a hydrophobic frit and the solvent remnved in vacuo.
The residue &&as punfied by flash cftiomatogmphy on an
Isolate Flash Si II 20 g co lanut. eluting with petml conte inuig
increasing mnounts of ktOAc to y'vc terr-butyl 3-(7-(5-(1-
cyclohexyl-5-(methoxymethyl 1- H l-pyrezof-4-yl)-1,2. 4-

oxadiazo1-3-yl)-3,4-ddiydroisoquinofin-2(HI)-yl)pm-
panoate as a colourless oil 'H NMR: (CDCI,, 400 MHz) 8

8.14-8.10 (HI. m). 7.88 (ill, d, J S.OHz). 7.80 (IH. s), 5.05-
499(2H,m),4 35-427(IH,m).3.74(2H,s). 344-338(3H,
m). 2 98-2.91 (2H. m), 2.90-2.83 (2H, m), 2.79 (2H, n .1 6.

OHz). 2.5'8-2.50 (2H, m). 2.06-1.90 (7H, m), 1.75 (Hl, d.
I— 123Hz), 154-133 (9H, m), 140-1 21 (2H, m). I,F'/MS
522 (M+0)". HPI.C (Method A) Rt 2.74 mm (Punty
99.3o'o)

Step 2. 3-(7-(5-(I-cyclohexyl-5-(methoxymethyl)-
ill-pyrazo1-4-yl)-1,24-oxudiazo1-3-yl)-3,4-dihy-

dmisoquinolin-2(l H)-yl)propanoic acid

[0578] To a solution of tert-butyl 3-(7-(5-(I-cyclohexyl-&-
(metlx&xymethyl)-I H-pyrazol-4-yl)-1.2,4-oxadia&ol-3-yl)-3,
4-dihydroisoquinolin-2(I I I)-yl)propanoate (57 mg; 0.10
nunol), obtained from step I, in 1.4-dioxane (I mL) was
added hydrochlnric acid (I mL) md the nuxtureheated to50'.

for 16 hours. 11&e solvent &s as removed in vacuo to give the
tule compound Fxamplc 118 ms mi off white sobd 'H NMR
(CDC1„400MIIz)68 21(ILL s),7 99(HI,d,J 8.HIz).7 93

(Hl, s), 7N9 (HI, d. J S,Hlz), 5.00 (2H, s), 4.70 (Hi. s),
4 48-4 30 (311, m), 3 80-3 60 (2FI. m), 3.58-3 40 (2H, m).
3.34 (31 1„s). 3.27-3. 14 (21 I, m), 2. 94-2 86 (211, m). l. 91-1. 76
(6H. m). 1.72-1 63 (IH, m), 1.50-1 35 (2H. m). 1.29-1.19

(IH. m) I.C/MS 4f&f& (M+0) . HPI.C (Method F) Rt— 1544
nun (lbuity: 93.6%o).

Fxumple 119

3-(4-(( I H-m&idusof- I -yf)methyl)pbe&lyf )-5-(I -eye fo-

hexyl-5-(methoxymethyl)-H l-pyrazol-q-yl)-1.2.4-
oxadiazolc

[0579]

0/
u

o0
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[0580] Sodnim I lydnde (20 mg; 0.525 nunol) v as added to
a suspmision of Intermediate 18 (126 m: 0 50 mmol) and
Intermediate 24 (114 mg: 0 525 nuuol) in TI II'2 mL) and the
mixture was &tirrcd for 10 minutes Tlm mixture was heated to
140'. in a microwave reactor li&r 20 lx&urs Water (3 ml.)
was added and the product extracted into DCM (3x2 mL).
Thc combined organic fractimis were passed thmugh a hydro-
phobic I'rit and the solvent rcnu&vcd in vacuo. The residue ives
purified by tla ah chromatography on a 12+M B iota ge colunm.
cluting with petrol containing increasing amounts of &%

methanol in ethyl acetate to give Bxample 119 as a white
solid 'HNMR: (CIJCI&.400MHz) 68 15-8.10(3H,m),759
( H l„s), 7. 26 (211. d. J 6. 8 i iz). 7.12 (111, s), 6 93 (111, s), 5. 20
(211, s j, 5.11 (2 1 L s), 4.36-4.26 (I I I, m), 3.42 (3H, s), 2.05-
1.89 (6H. m), 1.75 (IH, d..1=12.5Hz), I 50-1.40 (2H. m),
I 40-1. 2 & (111. m). LC!MS: 419 (M+I I) . I IPLC (Method A)
Rt 2.46 nun (ih&rity: 98. 7%).

Fxnmplc 120

I-(4-(5-(I-cyclohexyl-5-(2-methoxyethyl)-IH-pyra-
zol-4-yl)-1.2,4-oxadiazol-3-yl)bcnzyl)azctidinc-3-

carboxylic amd

[0581]

(411, m). 3.42-3.28 (3H, m). 3.30 (311, s). 2.03-1.88 (611, m).
1.75 (HL d, J 13.0Hz). 1.&9-1.45 (2H. m). 1.38-1.25 (ill,
m) I,('./MS: 466 (M+H)'. HPI,('Method B) Rt 2 53 min
(Purity: 99B%).

Fxmnple 121

N-(4-(5-(l myclohcxyl-5-(mcthoxymethyl)-I H-pyre-
x&1-4-yl)-1,2,4-oxadiazol-&-yl)benzyl)propan-2-

nllilile

[0584]

0

0
N

N

Step I: 4-(5-(I-cyclohexyl-5-(2-methoxycthyl)-IH-
pymzol-4-yl)-1,2,4-oxadiazol-3-yl)beimaldehyde

[0582] The title compound&&as prepared fi&llowing the pm-
ccdurc descnbed 1'or Fxample 88 (step 2), bui startmg I'rom

Example 115 (141.5 mg: 0.37 nunol). Title compound was
obtained as a white solid (125 me; 88 8%) 'H NMR: (('D('I„
400MIIz) 61009(Hl,s),830(2H.d,.l 68IIz),8.14(Hi,s),
805 (2H, d, J —68Hz), 433-4 25 (IH, mh 374-3(i9 (2H, m),
3 44 (2H. t, J=6.4Hz), 335 (3H, s), 2 06-1 86 (6H. m), I 80-

I 70 (Hl, m). I 50-1.25 (3H, m). I.C/MS 381 (M+0)
HPL('Method A) Rt 4 39 min (Purity 72.4%).

Step 2: I-(4-(5-(I-cyclohexyl-5-(2-methoxyethyl)-
IH-pyrazol-4-yl)-1,2.4-oxadiazol-3-yl)benzyljazeti-

dtne-3-carboxvltc acid

[0583] Sodium cymu&borohydride (23 mg. 0363 mmol)
was added to a solution o I'4-(&-(I -cyclohexyl-5-(2-methoxy-
ethyl)-IH-pyrazo1-4-yl)-1,2,4-oxadiazol-&-yl)benzaldchyde
(125.5 mg, 0 33 nunc l). obtained from step 1. mid 3-azciidine
carboxylic acid (66. 7 mg, 0 66 nuno1) in metlmnol (3 mL) mid
acetic acid (60 piz 0.99 mmol) and the mixturewa& stirred at
room temperature over&a@it. The solvent v as removed in
vacuo and the residue was purified by reverse-phase prepam-
tivc HPI.(. to give I',xamplc 120 as an off white solid 'H

N MR: (Acetone d„. 400 Ml iz) 6 8 0880 6 (311. m). 7 52 (211.

d. J—8.0Hz), 4. &1-4.41 (IH, m), 3.77-3.69 (4H, m), 3. &7-3.48

Step I: 4-(5-(I-cyclohexyl-5-(methoxymethyl)-HI-
pyrazol-4-yl)-1,2.4-oxadiaro1-3-yl)bcnzaldehyde

[0585] The utlecompoundwas prepared following thepro-
ccdure described I'or I'.xample 88 (step 2), but starting from
(4-(5-(I-cyclohcxyl-5-(methoxymethyl)-IH-pi'faz(&l-4-yl)-
1,2 4-ox adiazol-3-yl)phenyl)methanol (320 mg: 0 87 nano l),
obt;uned as described in Fxamplc 133 (step I). It was
obtmncd as an ol'f i&hite sohd (285 mg, 89 4%). 'H NMR
(('DCls, 400 MHzj 6 10.11 (IH, sh 8.33 (2H, d, J—8.0Hz),
8.15 ( I H, sf 8.02 (2H, d, I—8. 1 Hz), 5. 03 (2H, s). 4 3 2 ( I H. td,
I IOB. 4 91lz), 344 (311. s), 2.07-1.93 (611, m), 1.76 (HL d,
J=12 6Hz), I 52-1 25 (3H. m). I,C'/MS 367 (M+H)'. HPI,('Method

B) Rt 3 97 min (Purity: 89.4%).

Step 2 N-(4-(5-(I-cyclohexyl-5-(nmthoxymethyl)-
IH-pyrazol-4-yl)-1,2.4-oxadiazo1-3-yl)benzyl)pro-

pan-2-amine

[0586] Sodium cyanoborohydnde (18.0 mg; 0.286 nunol)
was added to a solution ol 4-(&-( I-cyclo hexyl-5-(methoxym-
etbyl)- I H-pyrazol-4-yl)-1,2,4-oxadiazol-&-yl)bcnzaldehydo
(95.3 mg; 0.26 mmol) and isopropylamine (443 FL: 0.52
nunolj in metlmnol (3 mL) and acetic acid (47 UL: 0 78 mmol)

and the mixture was stirred at room temperature overnight.
'Hie solimnt was removed in vacuo mid wamr (3 mL) was
added mid the product extracted into DCM (3x2 mL). The
combined or ginic fractions were puss ed through a hydropho-
bic fnt and thc solimit rmnovcd in vacuo. The residue mimi

purified by fla sh clu omatography on a 12+M B iota ge column,
eluting with IJ('M containing increasing nmounts of 5%
methanol in DCM to give Fxmnple 121 as an off &&lute solid.
'H NMR: (CDC1„400 MHzj 6 8.15-8.06 (3H, m). 7.48 (2 H,
d, .1=7.8Hz), 5.03 (2H, s), 4.36-4.2t& (IH, m), 3 89 (2H, s),
3.47 (3H, m), 3.00-2.88 (I II, m), 2.04-1.90 (6IL m), 1.75

(IH. d, J—12.3Hzj, 1.50-1NO (2H. m). 1.40-1.25 (IH, m),
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1.18 (61 I. d. I 6 4 I Iz). LC/MS: 410 (M+I l)'. I IPLC (Method
A) Rt 246 min (Punty 99 0%&)

i.'xampfe 122

3-(4-(5-(I-iyclohcxyl-5-(mcthoxymcthyl)-111-pyra-
zo1-4-yl)-1,2.4-oxadiazo1-3-yl)benzylanuno)pro-

pane-1.2-diol

[0587]

HO
0l 1

[0588] Sodium cyanoborobydride (18.0 mg, 0 286 mmol)
was added to a solution of4-(5-(I -cyclo hexyl-S-(methoxym-
cthyl)-IH-pyrazoI-4-yl)-1,2,4-oxadiazol-3-yl)benzaldchydc
(955 mg, 0 26 mmol), obtauled as dover&bcd in Exmnplc 121

(step I), nnd isopropylmnine (44.3 PL: 0.52 nano l) in metlm-
nol (3 m I ) and acetic acid (47 Pl., 0 78 m

mal 

) mid thc niixture
w:as stirred at room temperature overnight. The solvent was
removcxI in vacuo and water (3 mL) added. The product was
extracted into ethyl acetnte (3x2 mL) and the combuled
orgaruc fractions &vere passed tluoup a hydrophoblc fnt nnd
the solvent removed in vacuo. The residue was purified by
(lash chmmatoguiphy on a 12+M I)tot ige column, elutung
with petrol contauung increasing amounts of 5% methanol in
ethvl acefam Tl&e ms&&ha: was rcillssi&lveii nl itl&y'I el%tate (5

n&L) and washed w ith w ster (3x5 nlL ) to give 0 xmop le 122 as
a clear gum. 'H NMR: (CDCI&, 400 MHz) 6 8.13-8.11 (3H.
m), 7 49 (2H. t, J—8.0Hz), 5 02 (2H, s). 4.30 (I H. td..l— 10 2,
4. 911z). 4.01-3. 95 (211, m), 3.90-3.84 (I I I, m), 3. 76 ( I I I. dd,
J=l I 5, 3 5Hz), 3 62 (I H, dd, .1=11.5. 4.5Hz), 3.42 (3H, s),
2 95 (21 L dd, .I 12 3, 3 8Hz), 2.08-1.93 (6H. m), I 76 (I il, d.
J — 12.7Hz). 1.52-1.40 (2H, m), 138-1 25 (IH, m). LC/MS:
442 (M+H)'PI.C (Method C) Rt 12 10 niin (Purity
95.8%).

L'xample 123

4-(S-(I-cyclohexyl-5-(methoxymethyl)-IH-pyrazol-
4-yl)-1,2,4-oxadiazo1-3-yl)phenol

[0589]

[0590] I -ethyl-3-(3-dimethylnnunopropyl)carbodiimlde
hydrocldoride (107 mg: 056 nunol) was added to a solution of
Intermediate 31 (95 mev; 0.40 nunol) in MeCN (1.5 mL),
follow&xi by NS4-dihydroxy benz enecarboximi dam ide (Fluo-
rochem, 61 mg; 0.40 nunol ). 'Ihe mixture was stirred at room
tmnperaturc for 18 lx&urs. Pyridine (I 5 mi.) was ndded and
the nuxture was heated to 150' in a mien&wave reactor for
I hour. Thc solvent was renloved in vacuo, water (5 ml,)
added;md the product extracted into DCM (3x5 mi,). The
combined nrganic fractions were passed through a hydropho-
bic frit and tlm solvent removed in vacno. Thc residue was
purified by lieah cluomatography im a 12+M B iota ge column,
eluting with petrol containing increasing amounts of ethyl
acetate to give Example 123 as a purple gum 'H NMR
(CDC1.„400 Mliz) 8 8.15 (I H. s), 8.03 (211, d. J 8.511z). 6.94
(2H, d, J=S.SHz), 6.33 (IH, s), 5.03 (2H. s), 437-4.2/& (IH,
m). 3.43 (3H, s)„2.10-1.88 (611. m), 1.80-1.70 (I H. ni),
1.51-1.40 (2H. m), 1.39-1.25 (I H. m). L('/MS: 355 (klvH)'.
HPLC (Method a) Rt 3 90 min (Purity: 97.9%).

Example 124

5-(5-(I -cyclohexyl-5-(methoxymethyl)-I H-pyraznl-
4-yl)-1,2.4-oxadiazol-3-yl)pyndin-2-atnule

[0591]

Q

8
800

[0592] The title compimndwas prepared foll/acing thepl'0-
cedure described for Example 118 (step I h but starting from
Intern&idiatc 34 (64 mg, 0 46i nunol) to give Exanlplc 124 as
a ~hite sohd 'H NMR (CDCI,. 400 MHz) &5 8.84 (IH, d,
.I —2.3Hz), 8.15-8.11 (2H, m), (i.58 (IH, d. J —8.6Hz). 5.01

(2H. s). 4.80 (2H, s), 4 3(i-4.26 (1H, m). 3.42 (3H. s), 2 04-
1.89 (5H. m). 1.75 (IH, d. J 12.9Hz). 1.52-1.25 (4H, m).
1.(7MS: 35S (M+H)'. HPI.C (10 cm I.b('I formic) Rt=2.95
nun (Punty: 97 5%).

I'xmnple 12S

I-(4-(5-(I -cyclohcxvl-5-(tctrahydrol'uran-2-vl)-1H-
pyrazo1-4-yl)-1,2.4-oxadiazo1-3-yl)benzyl)piperi-

dine-4-carboxylic acid

[0593]

OH

OH
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Step I: (4-(5-(I-cyclohexyl-5-(tetmhydrofiiran-2-yl)-
IH-pyrazo1-4-yl)-1,2,4-oxadiazo1-3-yl)phenyl)

methanol

[0594J Sodium liydride (24.8 mg; 0 62 mmol) v as added to
a suspension of hitemiediate 26 (1813 mg, 0.62 nuuol) and
Intcnncdiate 8 (108 mg, 0 651 I&it&i&11) in THF (2 ml ) mid the
mixture was stirred liw 10 miinites. The reaction was then
heated to 140'. in a micro«ave reactor for 10 lxiurs. Water

(3 mL) was added and the product extracted into DCM (3x2
ml ) The combined orgmiic 1'ractions were passed &i»ough a

hydrophobic frit and the solvent removed in vacuo 1 he resi-
due was purified by fla sh cluomatography on a 12+M B iota ge

colunui, eluting with petrol contauung uicreasing uno&uits of
ethyl acetate Tlm target compound «as obtained as a white
solid 'H NMR. (I'DC'ls, 400 MH») 6 8 11 (3H, d,.1=7 6Hz).
7 49 (211, d, J — 8 Ol 1z), 5. 81 (I I I, dd, J —91 7, Ci. 8Hz), 4 78 (21 L

d. I 5.50z), 4.49-4.40 (IH. m), 4.24-4.15 (111. m), 4.01 (Ill,
td. I 8 l. 6.0Hz), 2 57-247 (IH. m). 2,28-2 18 (2H. m),
1.10-1 91 (7H. m). 1.85-1.80 (IH, m), I 79-1.70 (IH. m),
14S-1,22 (30. m). LC/MS: 395 (M+II)". ILPLC (Method B)
Rt 3.64 mui (Punty: 953%).

Step 2: 4-(5-(I-cyclohexyl-5-(tetrahydmfuran-2-yl)-
IH-pyrazof-4-yf)-1.2,4-oxad&azof-3-yf)bcn/iddchydc

[0595] The title c&impound «as prepared following the pr&&

co&lure described for Fxamplc 88 (step 2), but starting from
(4-(5-(I-cyclolmxyl-5-(tetrahydrofnran-2-yl)-I H-pynzol-4-
yl)-1.2,4-oxadiazol-3-yl)phenyl)methanol (130.2 mg; 033
mmol). obtained f'rom step 1. Thc &itic c&»npmuid was
obmincd as a pale yellow oil (100 mg, 77 2%) 'H NMR
(I'DCls, 400 MHz) 6 10.11 (IH, s). 830 (2H, d, J —8.1Hz),
8.12 (HI, s), 8.03 (2H, d, J 8.1Hz). 5.81 (IH. dd, J 9.7.
6 gliz). 449-4.40 (HI. m). 4.21 (HI. q. I 7.61lz), 4 02 (I II,
td, .1=8 0, 6 1 Hz), 2.57-2.48 (IH, ni). 2.28-2.18 (2H, m),
2.15-1.90 (7IL m), 1.75 (Hl, d. J 11.1Hz). 145-1.23 (3fi,
m). LC/MS: 393 (M+0)". IIPLC (Method B) IC& 23.85 min
(Punty: 91.7%)

L'xample 126

3-(5-(I-cyclohexyl-5-(methoxyinetliyl)-I fl-pyrazol-
4-yl)-1,2.4-oxadiazol-3-yl)phenol

[0597]

011

[0598] I-ethyl-3-(3-dimethylaniinopropyl)carb&idiimide

hydro cldori de (107 mg: OS 6 nano l) was added to a solution of
hitermediate 31 (95 mg; 0.40 nuuol) ui MeCN (1.5 mL),
follow&xi by Intenuediate 32 (61 mg; 0.40 nunol). 'I he mix-
nire was stirred at room temperature for 18 hours. Pyndine
(1.5 mL ) was added and the mixture «as heated to 150', in
a micmwavc reactor for 1.5 hours. The solvent was removed
in vacuo, water (5 mL) added and the product extracted into
DCM (3 x5 mL). the comb uied organic fractions were passed
tlu ough a hydrophobic fnt and the solvent removed in vacuo.
The residue «as punfied by Bash chromatography on a 12+M
Biotage colunui, eluting «itli petrol containing increasing
umounts ofethyl acetate to give 1'xample 126 us a v;lute solid.
'H NMR: (CDCI&, 400 MHz) 6 8.14 (IH. s), 7.73 (IH, dt,
I 7.7, 1.2Hz), 7.61 (IH. dd. J 2.6, 1.5Hz), 738 (HL t, J 7.

9Hz). 7.00 (IH, ddd, J—8.1, 2.7, I.OHz). 5.10 (IH. s), 5.03
(21L s). 435-4.28 (Hl, m), 3.42 (3IL s), 2.05-1.90 (60, m),
1.7/i (IH, d, J — 12.6Hz), 1.51-1.25 (3H, m). LC'/MS: 355
(M+I I)'. f[PLC (blethod 90 Ift 3 92 min (Punty: 99 8%).

Fxmnple 127

2-(4-(5-(I-cyclohexyl-5-(methoxymethyl)-IH-pyra-
zol-4-yl)-1,2,4-oxadiazol-l-yl)phmiyl)-N,N-dimcth-

yletllaillanlllle

[0599J

Step 3: I-(4-(&-(I-&yclohexyl-5-(tetrahydrofuran-2-
yl)-Hl-pymzol-4-& I)-1,2,4-oxadiazof-3-yl)bcnzyf)

piperidine-4-carboxylic acid

[0596] Sodiuin cyanoborohydride (17 3 mg, 0 275 mmol)
was added to a solution of 4-(5-(I -cyclohexyl-5-(tetrahydro-
I'uran-2-yl)-III-pyraml-4-yl)-1,2.4-oxadiazol-l-yl)benzal-
dehyde (99 mg: 025 mniol). obtained lbom step 2, and
isonipeccotic acid (Ci4 6 mgi 0 50 nunol) in metlmnol (3 mL)
and acetic amd (45 uL; 0.75 nunol) and the mixture was
stirred at room tempemture overrught The solvent was
rcmovcxf in vacuo and the crude material purified by reverse

phase prepam tive HPLC.'o give Fxamp le 12 S as a white solid.
'll NMR: (DMSO-dw 400 MHz) 6 8.20 ( Hl, s), 8.04 (21 L d,

I 8 0Hz),7 54(2H.d..l 80Hz),5 72(IH,dd. J 9 5. 6 91iz),
447 (IIL d..l 8.211z). 4 16 (IIL q. I 7 511z), 3 97 (Hf, q,
J=7.5Hz), 3.57 (2H, s). 2.79 (2H, d. J=IO 9Hz). 2.«-2 50

(0 I, m). 226-2.13 (311, m), 2.11-1.78 (11 I I, m). 1.72 (111, d,
J 12.51lz). 1.65-1.S2 (2H, m), 1.50-135 (2il, m), 1.3S (111.

m). I.C'/MS 506 (M+H)'PI,C: (Method B) Rt 2 77 min
(I'unty: 9&%2%).

Step I 4-(5-(I -cyclohcxyl-5-(nmthoxymcthyl)-1H-
pyrazol-4-yl)-1,2.4-oxadiazo1-3-yl)phcnethyl meth-

ancsulfimate

[f)6(l(l] To a solution ofHxample 109 (0.-1& g; 1.18 mmol) in
DCM (10 mL) was added, at 0" C., diisopropyletliylamine
(0.30 g; 2.3Ci mmol) and mesyl chloride (0.14 g; 1.29 mmol)
and the mixture stirred for 10 minutes. fhe mixture &&as then
stirred at Rl for 2 hours mid diluted with DC.'M (20 mL).
Saturated sodium bicarbonate solution (20 mL) was added
and tbc pmduct was extracted into DC M (3x5 ml.) The
combined orvganic fractions were passed through a hydropho-
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bic frit and the solvent removed ui vacuo. The residue was
purified by llasfr chromakigraphy on an Iso lute Flash Si II 20

g colunui. eluting with petrol containing increasuig amounts
of 1',tOAc to give 4-(5-(I-cyclohexyl-5-(methoxymcthyl)-
10-pyrarol-4-i 1)-1.2,4-oxadiaml-3-yl)phencthyl metlmne-
sulfonate (0%2 g: 79%) as a colourless oil. 'H NMR: (CDC.'l.„

400 MHz) b 8 15-8 06 (3H, ni), 7 41-7.33 (2H, m). 5.03 (2H,
s). 4.51-4.41 (2H. m). 4 3&-4.26 (0 i. m). 3.43 (3H. s). 3.16-
3 09(2H,m),2 92-2 85(3H,m),2 05-1.90(/iH,m), 1.76(1H.
d..1=12 7Hz), 1 50-1 25 (3H. m).

L'xample 129

Methyl 1-(4-(5-(1-cyclohcxyl-5-(mcthoxynietfiyl)-
Hl-pyrazol-4-yl)-1.2.4uixadiazo1-3-yl)phenethyl)

piperidine-4-carboxylate

[0604]

Step 2. 2-(4-(5-(I-cyciohcxyl-5-(mcthoxymcthyl)-
ill-pymzol-4-yl)-1,2.4-oxadiazo1-3-yl)phenyl)-N.N-

dimethvlethanamine

[0601] To a solution of 4-(5-(1-cvclolmxyl-5-(mcthoxym-
ethyl)- 0 I-pymzof4-yl)- 1,2,4-oxadiazof-3-yf)phenethyf
methanesulfonate. obtained from step 1, (0.14 g; 001 mmol)
in 1,4-dioxane (2 mL) uas added potassium mubonate (94
ma: 0.68 mmol) and dimethylamine hydmcldoride (50 mg;
0 62 nimoi) and the niixture heats&i to 60'', for 16 houa
DCM (10 mL) and eater (10 mL) were added to the mixture
and the aqueous layer was extracted vi ith DCM (3x20 mL).
The comb used orgamc free uone u ere dried (MgSO&), lil tered
and the solvent removed in vacuo. The cnide residue was
purified by rcver&e phase prcparativc HPI.C to give Fxmnple
127 as a u lute solid. 'I I NMR: (CDCI,. 400 Mf lz) 8 8.28-8.
20 (111, m), S.02 (21L d. J 7.9 1lz). 7.48 (2H, d, J 7.9Hz),
5 04 (2H, s). 4.41 (1H, t, I— 10 1Hz), 3 38 (3H, s), 2 85 (2 H,
t. I 7,60z), 2.&S (20. t, .I 7,6Hr). 2.25 (60. s). 1.97-i.83
(CiH, m), I 77-1 6(i (1H, m), 1.55-1.39 (2H, m), 1 34-1 20

(111, m). I.C/MS 410(M+H)'IPI.C: (Method C ) Rt—
12 68

min (Purity: 97.2%).

1'ixampfe 128

N-(4-(5-(1-cyclohexyl-5-(medioxymethyl)-I H-pym-
zol-4-yl)-1.2,4-oxadiazo1-3-yl)phenethyl)propan-2-

aininc liinnate

[t)605] The title compound wasprepare&i following timpro-
cedure described for Example 127 (step 2). but startuig from
methyl piperidine-4-carboxylate hycmchloride (0.11 g: O.Ci2

nunol) to give Vxmnple 129 as a white solid 'H NMR
(DMSO-d„. 400 MI Iz) 6 R24 (0 L s), 8.01 (211, d. J 8.01lz),
7.47 (2H, d, J —S.OHz), 5.04 (2H, s), 4.46-4.37 (1H, m). 3.Ci4

(30. s), 3 38 (3ii s). 2.93-2.80 (411. m), 2.65-2.51 (30. ni),
2.42-2.28 (ill, m), 2.17-1.98 (211, m). 1.99-1.81 (71L m).
1.78-1 67 (iH, m), 1 ti7-1 39 (4H. m). 104-1.19 (1H, m).
I.C'/MS: 507 (M+0) . IIPI.C (fvIethod C) Rt 13.10 min (Pu-

nty: 89 7%)

Exmnplc 130

1-(4-(5-(1-i:yclohcxyl-5-(mcthoxymcthyl)-10-pyra-
zo1-4-yl)-1.2,4-oxadiazo1-3-yl)phenethyfjpiperidine-

4-carboxylic acid

[0606]

[0602]

H=
/ N 1 N (7

0/I

[0603] The title compound was prepared foflowuig the pro-
se&furs described fiir Example 127 (step 2), but starting from
isopropylmnine (3t& mg, 0 Ci2 nunol) to give Fxamplc 128 as
a v hite solid. 'l NMR: (DMSO d„, 400 Mifz) 6 8 38 (111, s').

8 25 (I H, s), 8 04 (2H. d, J=S OHz), 7 50 (2H. d, .1=8 OHz),
5.05 (20. s), 4.47-4.37 (III, m), 3.3S (311. s). 3.03-2.89 (511,

m), 1.96-1.83 (6H. mj, 1.73 (IH. d, J— 12.7Hz), 1.54-1.40

(2H, m), 1 28 (IH, t, I=124Hz). 1.11 (6H, d..1=63Hz)
LC/MS: 424 (M+II)'. IIPLC (Method A) Rt 2.53 min (Pu-
ritv: 99.0%).

[0607] To a solution ofL'xample 12i) (40 mg, 0.078 mmol)
in MeOH (1 mf,) was added lithium hydroxide (6 mg: 0 15

numil) iuid water (0.3 mL) and the nuxture heaied to 50'.
for 16 hours. Tire solvent was removed in vacuo. the rc»idue
dissolved in water (I mi,) and thc mixture acidified to pH 5

with HC'1. The precipitated solid was collected by filtmtion to
give Fxaniple 130 as a white solid 'H NMR: (DMSO-d,, 400
MHz) b 8.08 (HI. s). 8.00-7.98 (20. m). 747-7.45 (20. m),
4.98 (2H, s). 4.41-4.39 (IH, m), 339 (3H. s), 3.29-2.47 (9H,
m), 2 08-1 80 (SH, m), 1 79-1 70 (1H, m). 1.52-139 (4H. m),
137-1,25 (I li m). LC/MS: 494 (MsH) . IIPLC (Method A)
Rt—2.48 min (Purity: 93.6%).
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Lixample 131

5-(I-cyclohcxyl-5-(methoxymcthyl)-I H-pyrarol-4-
yl)-3-(4-(pyrroltdut-3-yloxy)phenyl)-1.2 4-oxadtaz-

olc

[0608]

(92 mg, 0.17 nunol) in DCM (3 mL) was added TliA (I mL)
and the mixture stirrnl lbr 16 hours. The mixture was pourMI
uito a saturated NaHCO, solution (50 mL) and the pmduct
was extracted with I 1C'M (3x20 mi,). The combined organic
fractions were dried (MgSO,), (iitercxt and thc sohvnt
removed in vacuo to give Example 131 as a yellow oil. 'H
NMR (C:11( ls, 400 MHz) 6 8 12 (1 H, s), 8.06 (2H. d,
I 8.4Hz), 6.96 (2H, d, J 8 4Hz). 5.02 (2H. s), 4.95 (Hl. s),
4 33-4 26 (IH, m), 3%I (3H, s). 3 41-3 00 (4H, m), 2 21-1.91
(8H, lii). 1.85-1 65 (1H, fli), I 49-1 21 (4H. m) I,C/MS 424
(M+II) . IRPLC (Method A) IC( 2 43 mui (Purity: 98 7%).

Ex unple 132

I-(4-(5-(I-cyclohcxyl-5-(tetrahydn&2H-pyran-4-yl)-
0 I-pyrazol-4-yl)-1.2,4-oxadiazo1-3-yl)benzyl)pipen-

dine-4-carboxylic acid

[06121

Step I: tert-butyl
3-(methylsulfonyloxy)pyrrolidine-I-carboxylate

[0609] To a solution of tert-butyl 3-hydroxypyrrolidine-I-
carboxylate (Aldrich; 7 42 8, 3').6 nunol), in DCM (20 mL)
ives adds&I, at O'' t ricthy lmn inc (8 44 mi,, 48 5 mmo I) and
then mesylchlonde (3.13 mL: 40 minol). The mixture was
stirred for 18 hours at RI'nd then water was added and the
product was extracted w ith DC.'M (3x20 ml.). Thc combined
orgamc fmctions were dried (MgSO,), filtered and the sol-
vent rctnovsxi in vacuo to give tert-butyl 3-(methylsullimy-
loxy)pyrrohdine-I-carboxylate (8 26 g, 77%) ms a brown oil
'H NMR: (CDC13. 400 MHz) 6 5.27-5.20 (IH, m), 3.70-3.49
(4H, m). 3.04 (3H. s j. 2. 90-2.0& (2H. m), I 46 (9H, s)

Step 2; tert-butyl 3-(4-(5-(I-cyclohexyl-5-(meth-
oxynmthyl)-I H-pyrarol-4-yl)-1,2,4-oxadiarol-3-yl)

phenoxy)pvrroliilinc-1-carboxylate

[0610] To a solution ol'cri-butyl 3-(mcthylsulfonyloxy)
pyrmlidine-I-carboxylate. obtained from step I, (0.1 & g„0 56
nuno1). in DMF (2 mL) was added Example 123 (0. 10 g; 0. 28
nunol) and potnssimn carbonate (42 mg: 0 31 mmol) and thc
mixture stirred at 60'. for 16 bours. The mixture was diluted
with water (10 mi.), the product extracted with FtOAc (3x10
mi,) uid the combined or uric 1'ractions dried (MSSO&), fil-

tered and the solvent ss as removed in vacuo. Tire residue was
purilied by iiash clmmiatography on an Iso lute Flash Si II 20

g colunm. eluting with petrol containing increasing mnounts
of E(OAc to give tert-butyl 3-(4-(5-(I-cvclohexyi-5-(mcth-
oxymctbyl)-I H-pyrarol-4-yl)-1,2.4-oxadiarol-3-yl)plm-
noxy)pyrrolidine-I-carboxylate as a colourless oil, 'l NMR:
(O'D( 13. 400 M Hz) 6 8. 13 (I H, s), 8 (fg (2H, d. 1 =8 2 Hz). (i 97
(211, d. J 8.6Hz), 5.03 (211, s). 4.97 (HI. s), 4.35-4.27 (111,

m), 3.72-3.47 (4 H, m). 3.42 (3H. s), 2.30-2.07 (2H. m),
2 08-1 89 (5 H, m), 1. 80-1.70 ( I H, m), I 47 (9H, s), 1.44-1 25

(4IL m). LCiMS: 524 (M+0) . HPLC (Method C) Rt 23.0
min (Purity: 98.2%).

Step 3: 5-(I-cyclohexyl-5-(methoxymethyl)-HI-
pyrazo1-4-71)-3-(4-(pyrrulidin-3-yloxy)phenyl)-1.2,

4-oxndiazole

[0611] To a solutimi of(crt-butyl 3-(4-(5-(I-cyclohcxyl-5-
(methoxymethyl)-Hl-pyrazol-4-yl)-1,2,4-oxadiazol-3-yl)
phenoxy)pyrrolidine-l-carboxylate, obtained from step 2,

OR

[0613] Sodium cyanoborohydnde (23 mg; 0.363 minoil)
was added to a solution of4-(5-(I -cyclohexyl-5-(2-methoxy-
ethyl)-I H-pyranil-4-yl)-1.2,4-oxadiarol-3-yl)beitxaldchydc
(125.5 m: 0.33 nuuol), obtauied as described ui Exmnple
120 (step I), and 3-azctidinc carboxylic acid (6(i.7 mg: 0.6Ci

mnuil) in methanol (3 mi ) mid ncctic acid(60piz 0 99 mmol)
and the mixmre ives stirred at room temperature overnight.
The solvent was remeve&i in vacua and tlm res idiw. pari tied by
reverse-pbmss preparative HPI C'o give Fxmnple 132 as a

white solid. 'H NMR: (DMSO-ds, 400 MHz) 6 8.18 (IH. s),
8 05 (2H, d. J=S.OHz). 7 55 (2H, d. 1=8 OHr), 4 55-4.48 (I H,
m).4 04(2H,dd. J 11.3.4.Hlz).3 74(iH,t. J 12 6Hz).3.57
(4H.t, J — 11 7Hz),2 80(2H, d,.t— 11.0Hz).2 51-2 89(2H,m),
2 27-2 18 (I H, m), 2 06 (2H. t, 1

— 11.2Hr j, 1 91-1 80(8H, m),
1.75 (HI, d, J 11.511z), I.CiCi-1.50 (GH, m). 1.31-1.20 (ill,
m). I.('iMS: 520 (M+H)'. HPL(1 (Metliod A) Rt 2 42 min
(Punty: 98.1%).

Example 133

4-(4-( &-( I -cyclo hexyl-5-(met hex ymetbyl)- I H-pyr i-

zol-4-yl)-1,2,4-oxadiazo1-&-yl)benzy loxy)buts no ic
ts:id

[0614]

0-'
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Step I: (4-(5-(I-cyclohexyl-5-(methoxymethyl)-Hl-
pymazol-4-yl)-1,2,4-oxadiazol-3-yl)phenyl)methanol

[0615] Thc title em»pound &&as prepared fiillowmg the pro-
cedure descnbed for Example 125 (step I ), but starting from

Intermediate 18 (757 mg; 3.0 mmol) and Intermediate 8

(523.5 mg: 3.15 nunol). The »tie compound vus obtained as

a red oil. 'H NMR: (CDCF«, 400 MHz) 6 8.16-8.11 (31L m),
7 50 (2H, d, J=8 1Hz), 5.03 (2H. s), 4.79 (2H, d, .1=6 OHz).

4 35-4 28 (I H, m), 3 42 (3H. s), 2 09-1.90 (6H, m), 1.82-1 73

(2H, m), 1 52-1 25 (3H. m) I,('!MS: 36&) (M+H)'. HPI r
(Method B) Rt 3.47 min (Punty; 88.0%)

L'xample 134

4-(4-(5-(I-cyclohexyl-5-(methoxymethyl)-IH-pyr«-
zol-4-yl)-1,2,4-oxadiazol-3-yl)Phenoxy)butmioic

acid

[0618]

Step 2: tert-butvl 4-(4-(5-(I-cvcloltexyl-5-(meth-

oxymethyl)-FH-pymzol-4-yl)-1.2,4-oxadiazol-x-yl)
benzyloxylbutanoatc

[0616] To a solution of (4-(5-( I-cyclohexyl-5-(methoxym-

ediyl)-Hl-pyrazo1-4-yl)-1.2,4-oxadiazol-3-yl)phenyl)

mctlmnol (85 mg: 023 mmol). obtained from step I, and

tetrabutyl ammonium hydrogen sulfate (8 mg; 0 023 mmol) in

toluene (0 6& mLj was added a solution of sodium hydroxide
(368 mg; 9.2 nuno1) ui water (0. 6 mL) followed by tert-butyl

4-bromobutanoate (58 mg. 0.26 nunol) The mixture ives

heated to 70'. for 18 hours. An additional portion of tert-

butyl 4-bromobutnnoatc (116 mg. 0.52 mmol) wns added and

the mixture was heated to 70'. for 5 hours A tlurd portimi

of tert-butyl 4-bromobutanoam (116 mg; 0.52 mmol) was

added and the mixture was heated to 70" C. for 18 hours.

DCM (5 mL) was added and the nuxture passed through a

hydrophobic fnt and the solvent removed ui imcuo The resi-

due was purilied mi a Biotage 25+M column, eluting with

petrol containing increasing amounts of I'tOAc to give ter&-

butyl 4-(4-(5-(I-cyclolmxyl-5-(mcthoxymethyl)-I Fi-pyr«-

zo1-4-yl)-1.2,4-oxadia&ol-x-yl)benzyloxy)butalioate as a

colourless oil. 'H NMR ((. 13('ls. 400 MHz) 6 8.14 (I H, s),

8.12 (2H. d, J S.OHz), 7.46 (2H. d. J 8.0Hz), 5.03 (20, s),

4.57 (211, s), 4.36-4.30 (HI, m), 3.53 (211. 0 J 6.311z). 3.43

(3FL s), 2.36 (2FI. t, J 7 4H«), 2.03-1 89 (SH. m), I 78-1 73

(IH, m), 144 (9H. s). 1.46-1.26 (3H, m) I.G'!MS 511

(M+H)'PLC (Method H) Rt& 9&i min (I'urity 97.7%)

Step I: tert-butyl 4-(4-(5-(I -cyclohexyl-5-(meth-
oxymethyl)-I H-pyrazol-4-yl)-1,2,4-oxadiazol-3-yl)

phenoxy)butanoate

[0619] To a solution ol'Fxmuplc 123 (124 mg: 0.35 11111&01)

and tetmbutylanunoniiun hydrogen sulfate (12 mg; 0.035
mmol) in toluene (0.9 ml ) v as added n solution of sodiiun
hydroxide (560 m: 14.0 nunol) in water (0.9 mL) followed
by tert-butyl 4-bmmobutanoate (89 mg: 0.40 nunol). 'Iiie
Ililxtilrcwas boa&cd t&l 70 (.. f&ir 18 i»&tits. McrCN (I lili ) &llld

an additional portion of tert-butyl 4-bromobutanoate (178
mg; 0.80 mmol) was added and the mixture && as heated ui 70"
C'.«for 5 hours. A third poruon of tert-butyl 4-bromobutmioate
(178 mg: 0.80 mmol) was added and the mixnire ivas heated
to 70''. for 18 hours DCM (10 mi.) &vas added mid thc
mixture passed through a hydmphobic frit and the solvent
removed in vacuo. The residue vins puniied on a Biotage
12+M column. cluting with petrol containm increasing
amounts of EtOAc to give tert-butyl 4-(4-(5-(I-cyclohexyl-
5-(methoxymethyl)-I H-pyrazo)-4-yl)-1,2,4-oxadiazol-3-yl)
pbenoxy)butano;us as a white solid(139 mg. 80%) H NMR
(CDCF v 400 MHz) 6 8.12 ( I H. s), 806 (2 H. d. J —8.7Hz). 6. 99

(2H. d,.1=8.7Hz), 5 03 (2H, s), 4 36-4 23 (1H, m), 4 07 (2H,
6 J 6.2Flz). 3 42 (3H, s). 2 45 (2H. t. I 7 3II«), 2.15-2.04
(2H, m), 2.11-1.90 (GH, m), I 81-1.68 (I H, mh 1.46 (9H. s),
I 47-1 26 (3H, m) Izr!MS 497 (M+H)'PI,('Method .I)

Rt 25.85 min (Purity: 97.Ci%&).

Step 3: 4-(4-(5-(I-cyclohexyl-5-(methoxymethyl)-
Hl-pyrazol-4-yl)-1.2,4-oxadiazol-3-yl)benzyloxy)

butanoic acid

[0617] A solution of tert-butyl 4-(4-(5-(I-cyclohexyl-5-
(ntcthoxy&uctbyl)-I H-pymzol-4-yl)-1.2,4-oxadiazol-3-yl)

benzyl oxy)but anoate (41 mg; 0 08 mme1). obtained from step
I, in 4M IICF in dioxmie (I mL) was heated to 70'. for 2

hours. The solvent was rem&wed ui vacuo to give Iixmnple
133 as a colourless &»I 'll NMR (CDCls. 400 MHz) 6 8 14

(IH, s), 8.12 (2H, d. J=SOHzh 7.46 (2H, d. J=S.OHz), 5 03

(2H, s). 4.58(211. s), 4.36-4.28 (ill, m), 3.58 (2IL t. J 6 Ollz),
3.43 (311, s), 2.52 (211, t. J 7.21lz), 2.07-1.91 (SH. m). 1.79-

170 (IH, m), 150-1 27 (3H, mj I.r!MS 455 (M+H)
HPLC (Method H) kt—4.47 min (Puritv: 96.9%).

Step 2 4-(4-(5-(I-cyclohexyl-5-(meth&ixymethyl)-
IH-pymzol-4-yl)-1.2,4-oxa&hazo1-3-yl)phenoxy)

bilt&ill&1&C ac»i

[0620] A solution of tert-butyl 4-(4-(5-(I-cyclohexyl-5-

(m et box ymcthyl)- I H-pyre& oil-4-&1)-1. 2,4-oxadiazo1-3-y I)

phenoxy)butanoate (130 ntg; 0.26 mmol). obtauied from step
I, in 4M H('I in dioxane (4 ml,) v;as heated to 70" C. f&ir 8

hours Thc solvent was rmnovcd in &'acim and thc residue
triturated tv ith petrol to give Example 134 as a white solid. '

NMR (( D(.'I,, 400 MHz) 6 8.13 (1H, s), 8.07 (2H, d, J=S.

711z). 6 99(211, d. J 8 71lz). 5 03 (211, s),433-4 28(1 H. m),
4.11 (2H, t. J—6.0Hz). 3.42 (3H. s). 2.63 (2H. t. J—7.2Hz),
2.21-2 12 (2H, m), 2 07-1 89 (6H. ni), 1.79-1.70 (1H, m),
1.49-1.26 (311. m). LC!MS: 439 (M+11)'. I IPLC (Method 11)

kt—4.45 min (Purity: 97.2%).
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Lixample 135
i 3-[5-(I-Cyclohexyl-5-n&ethoxyu&ethyl-II I-pyrazol-
4-yl)-[1,2.4]oxadiazoi-3-yl]-benzyloxy)-acetic acid

[0621]

[0626] lite title compound was prepared following the pro-
cedure descnbed fi&r Example 114, replac&ng Intermediate I g

v ith Intern&cxjiatc 7. It wtw isolated as an olf-white solid.
I 2'/MS: 452 (NI+H)'. HVI /C (Method A) Rt— 3./&6& min (I'u-

nty 9g 2%)

Example 156

ln Vitro Assays

" (3
[0622] The title compound v, as prepared follow&n the pm-
cedure described for Example 133. replacing tert-butyl 4-bro-
mobutanoate w&th tert-butyl 2-bromoucetate. It was isolated
as a colorless oil. LC/MS: 427 (M+H)'. 425 (M-H) . HVLC
(Method H) Rt 4.52 mui (Purity: 98.1%).

Fxample 136&

4-[2-(:& cfohexyl-4-[3-(4-imidazol-I-ylmethyl-phe-

nyl )-[1,2.

4J oxadia zol-5-ylJ-2 H-pyrazo1-3-yl ) -pyri-
Clllle

[0623]

[t)624J The title compound was prepared following tlm pro-
ccx)ure described for lixample 119, replacing Intern&ixjiate I g
with Intermediate 7 It was isola&ed as m& off-white solid
I C/MS: 452 (M+Hj'. HPL('Method A) Rt=3.37 mill (Vu-
rity 99 4!'6)

Example 137

4-[2-Cyclohexyl-4-[3-(4-pyrazol-I-ylmethyl-phe-
nyl)-[1.2.4]oxadiau&1-5-&.l]-2H-pyrazo1-3-yl)-pyri-

duse

[0625]

tQ/

[0627] Receptor binding assay: Membmnes were prepared
from CHO cells expressing Slpl or SIV3 for use in ligand
and 355-CiTPIS buid&ng stud&es. Cells were suspended &n 50
mM TRIS. pll 7 4, 2 mM EDTA, 250 mM Sucrose (buffer AI
and I x I ompletc protcase inhibiror cocktail (Roclm). and

disrupted at 4" C. by N2 decompress&on using a cell disrup-
t&&ill bomb (Parr Instn&ment). Following centnfugation at

1000 RPM li&r 10 min at 4'., the supemat mt was suspended
in buflbr A and centrifuged again at 19000 RPM for 6&0 min at
4" C. Tl&e pellet was then suspended in 10 mM Hk VHS, pH
7.4, I mM BDTA. 250 mM Sucrose (Buffer B), and I x Com-

plctc FDTA-fice pretense inhibitor cocktail and homog-
emzcd using a pot&er. Mcmbrancs werc flash frozen in liquid
N2 and snored at -g0'. [33VJsphingosine I-phosplmte
(3000 Ci/mnu&k American Rad&olabeled Chemimil~, h&c.)

was added to test compounds in DMSO. Membranes and
WC&A SI'A beads (CiF Healthcarc) werc added to give a tinal
volume of 100 01 &n 96-well plates with assay concentrat&ons

of 25 pM or 10 pM [33P]splungosine I-phosphate (respec-
twcly for SIPI or SIP3). 50 mM HFPFS. pH 7.5, 5 mM
Mg(12, 100 mM NaCI, 0 4% fatty acid free BS W. 1-5 pg/well
ofproteins and 100 gg/well ofWt)A SVA beads. Binding was
performed for 60 m&n at RT on a shaker and bound rad&oac-

tiviq was nwasured on a Perkinl',lmer 1450 MicroBeta
counter. Specific binding was calculatixl by subtracting
remaining radioactivity in the presence of 1000-fold excess of
unlabeled SIP Bu&du&g data were analyzed using the Ciraph-
Pad Prism program

[0628] Measuren&entsof35S-GTPIS Du&ding: Membranes
(I to 10 pg protein) prepared as described above, were incu-
bamd in 9/i-well Scintiplates (Perkinl',lmer) with test com-

pounds diluted &n DMSO. in I g0 Vl of20 mM I IL'PES, pl I 7 4,

10 mM M C12, 2 I&g/well Saponut. 0 2% I'atty acid I'ree BSA
(Assay bulfer). 140 mM NaCI and 1.7 VM GDP. The assay
was initiated &vith the addition of 20 pl of 1.5 nM [35SJ-

GTPIS ( 0 00 C&/mmo1; Cip I Ice 1 theare) &n assay buffer. Alter
60 nun incubat&on at 30', on a shaker, plates were centn-
fugcd for 10 min at 2()00 RPM Supernatnnt &vas discarded
and membrane bomid rad&oactivity was measured on a Verki-

nhlmer 1450 MicroBeta counter. friplicate mmples were
averaged and expressed as % response relative to S I P uct&va-

tion ii& absm&ce of compound (n=2).

[0629] Thc compounds of I'onnula I have utility as imnni-
norcgulatory agents m dcn&onstratcxj by tlmir activity as

potent and selective agonists of the S1l'I receptor over the
S I P3 receptor as measured in the essays descnbed above. In
parucular. thc compounds ol'om&ula I exh&bit a selectivity
for tlm S I PI receptor over tlm SI P3 receptor as measured by
the rat&o of L'C50 for the SI PI receptor to the BC50 for the
SIP3 receptor as evaluated in the 355-C&TP; S b&nding assay
described above.
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[0630] The follosving results have been obtained;

'f )P)

Fx(m(p)e

Ka I'em(ale

Be(dm f TPPS

K( (idvll PCS(l (aM)

C TPle

peal (pM)

Q/

fl 77" fl f(4

4 fled

fl flea 4 O77
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L'xample 157

In Mivo Models F valuating the In Vtvo V llicacy of
SIP Agonlsts

Model of SIP Agonist&-Induced I ymphopenia in Mice

[0631] Female C57BI/t& mice (F,le(ago.lanvicr) (0 week
old) receive SIP agonists by oral mute. Blood is sampled in
hepannized (100 IU/kg, ip) mice by ultmcarduic or retroor-
bital puncture under isothlmne allcsthesia 2 to 120 hrs after
dnig treatment Thc ~hite blood cells (lymplmcytcs mid neu-
trophils) are counted using a Beckman/Coulter counter. The
quality of blood sampling is assessed by counting erythocytcs
and plutelets. Compounds ofFormula (I) are tested according
to the above assay and have an ED-„, of less than 100 mg/I g,
more preferable below 50 mg/kg Bt 24 hours

Model of MOG-Induced Expenmental Autoinuuune
I'Jlcephalonllml luis (FAF) in Mice

[0632] EAE was induced in 9 weeks old female mice
(t'57BI./6, L'levage Janvier) by an inununization against
MOGL The nuce received Pertussis ioxlu (Alexis. 300
ngimouse ln 200 pl of PBS) by ip mute and 100 01 of an
emulsion elm)sining MOC)35-55 peptide (NcoMPS, 200
)tg/tttouse),.Vycv but teria w Tttbercv/osis (0 25 mg/mouse) ln
Complete Freund's Adjuvant (DIFCO) by subcutaneous
uljection info the back. Two days lateran additional mjeclion
of Pertussis toxin (Alexis, 300 np'mouse ln 200 )d of PBS)
was done by ip roum After IIAF, induction, mice werc
weighed dady and the neurok&glcal impairment ives qu ultl-
tied using a 15-points clinical scale assessing the paralysis
(tail, hind limbs Jnd 1'on: limbs). tbt: ilwontinency and tlm

death

f linical Score

I Tail

[0633] Score—OA normal nant(v holds its tail erect when
nlovnlg

[0634] Scow.— I lf the ex)randy of the tail is Oaccid wuh
a tendency to fall.

10635] Score 2 lf the tail is completely fkscctd und dmgs
on the table.

2 Hind limbs
[0636] Score 0 A normal mouse has an energetic walk Bnd
doesn't drag lus pa(vs.

[0637j Score=l Fitlmr one of the tiollowing tests is posi-
tive;

a Flip test: wldle holding the tail between tlnmlb and
index linger, lllp the animal on lus back and observe the tune
lt takes to npvt itself. A healthy mouse w 111 turn itself imme-
diately A delay suvvcsts hind-limb weakness

b Place the mouse on the wire cage top and observe as lt

crosses from one side to the other. If one or both hmbs
I'rcquently slip between the bars tvc consider that thtrc is a

parual paralysis.
[0638] Score=2 Both previous tests are positive.

[0639] Score 3 Onc or both hind limbs show signs ol'aralysisbut some movements are preserved; lor example
tlm animal can grasp Bnd hold on to thc underside of tlm wire
cage. lop ftlt' short nlonmnt bcfolf.'enulg go
[064U] Score—4 When both hind legs are paralyzed and the
nulust: tlfBgs lllclu w'h(tl nlovtng

3 Fore limbs:
[U641] Score—0 A normal mouse uses his front paws

actively for grasping and walking mid holds his head erect.
[0642] Score I Walking ls possible but ditftcult due to a
weakness in one or both of the paws. for example, the front
paws are considered weak when the mouse has ditliculty
gmsping the underside of the wire top cage. Another sign of
weakness Is hcatl dnlopnlg
[0643] Score 2 When one forelunb ls paralyzed (impossi-
bility to gmsp and the mouse turns around the paralyzed
bmb). At Ibis time the head hns also lost much of its muscle
tlute,

[0644] Score=3 Mouse cannot nlove, and food mid water
lite unattaniablc,

Bladder:

[U645] Score—0 A normal mouse has fbll control of his
bladder
Score I A mouse ls considered lncontulent when his lower
bodv is soaked with urine.

5 Dtath

[0646] Score— 15

11IC tinal score for cach animal is determined by thc addition
of all the above-iuentloned cate ones. The maxumuu score
for live animals is 10.
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[0647] At day 12 (first signs of paralysis) the nuce were
stratified in expcrimcntal groups (n

—
10) accordin to thc

cluucal score and the body iveight loss. The senu-cunstive
trentment srarted at day 14

I')xample 158

Prepamtion of a Pharmaceutical Formulation

Fornnilation I Tablets

[0648] A compound of fornnila (I) is adnuxed as a dry
powder vvith a dB gelatin binder in an appmximate I:2
wmight ratio. A minor nmount ofmagnesiiuu siearate is added
as a lubricant. The mixture is fomied into 240-270 mg tablets
(00-90 mg ofactive compound according to the invention per
tablet) ui a tablet press.

Formulation 2 Capsules

[0649] A cmnpound of Rinnula (I) is adnuxed as a dry
powder w:ith a starch diluent in an approximate I: I vveight
ratio. Thc niixturc is lillcd into 250 mg capsules (125 mg of
active conipound according to the invention per capsule).

Formulation 3 Lir)utd

[0650] A compound of formula (I) (1250 m ), sucmse
(1.75 g) and xantluin gum (4 m ) ari: blendixk pas six( thmugh
a No. 10 mesh U,S sieve, and then mixrnl isith a previously
prepared solution of nucmcrystalline cellulose and sodium
carboxymethyl cellulose (11 09, 50 mg) in water Sodium
benzoate (10 mg), flavor, and color are diluted with water and
added w ith stirring. Sufficient water is then added to produce
a total solmne of 5 ml.

Formulation 4 Tablets

[0651] A compouod of formula (I) is admixed as a dry
pe\i'der with a dry gelatui binder in an approximate I:2
wciglu mtio. A minor mnount ofmagnesium stearatc is added
as a lubricant. The mixture is formed into 450-900 mg tablets
(150-300 mg of scrive compound according to the invmition)
ui a iablet press

Formulation 5 Inlectmn

[0652] A compound of fornnila (I) is dissolved us a bufl'ared

s ten le saline injec table or)aeons medium to a concentmtion of
approximately 5 mg/ml,.

1-15. (canceIcxI)
16. A compound of fornnila (I):

R'hereui

R'enotes Ar', Hath I yc, A, ((,-(,)all yl, (('aC,)alk3 l.

(CHs) Ark (CHs)„Het'r (CII,)„Het':
R'isAr ofHei',
R'enotes Ark Ar . Hath Het',(:yc or W.

ol'f R is Het, Cvc, A, (CH )„Al', (CH )„Het, (Clis)
„Het-'. (C,-(.:„)alkyl. or if R'enotes Ar'r R's Ar-",

Het'orHet whereinAr'midAr aremono,di-ortrisub-
stituted by thc substituents hereby mentioned, R" also

denotes f'H,,

or if R'enotes I let', Cyc, A. (C,-Cs)alkyl, (CsCs)alkyl,
(6'Hz)„Arh (CHs)„Heth or (CHs)„Hath Rs also denotes

S~Ci ( s-alkyl);

A is a branched or linear allyl having 2 to 12 C-atoms,

wherein one or more I I-atoms may be replaced by I lal,

OR, CN, COsR . Cl'.„cycloalkwl lmving 3 ai 7 ring
carbon atmng Arh Ar, or N(R')i mid wlmrein one or
more non-adjacent CHa-grouPs may bc rePlaced by 0,
NR', F.'0, NR"COa „COa

NR"CONR, CI I CII, C~ „or
denotes cycloalkyl or cycloalkylalkylene having 3-7

ring C atoms, or denotes I let'r I let';

7, is a branclmd or liimar alkyl having 2 hi 12 C-atoms,

wherein one or morc H-aumi s are replaced by H el, OR",

CN, COsR", CI',, cycloalkyl havuig 3 to 7 ring carbon
atoms. Ai', Ar', N(R")a and/or whereui iuie or more

CHi-groups are replaced by O. NR', S. CO
NR CO, . NI& CONR, Cll CII

C C, or denotes cycloalkyl or cycloalk3lallylene
having 3-7 ring C atoms;

Hal is 11 Cl. Br or k

Ar'cnotcs a mmiocyclic or bicyclic, unsaturated or aro-
matic carbocyclic ring having 6 to 14 carbon atoms
wluch may be unsub stitutwI. monosubstituted, disubsti-
tuted or trisubstituted by substitutents selected from A,
Hal. A)R, SOaR, A N, NO„N(R')e &CO
(NR )s,(NR )('OR', COsR, COR', SOcN(R )

SOzalkyl, NR SOzalkyl, NR SOsalkyl. or C,-C,
alkyk

Ar denotes a monocychc or bicyclic, unsaturated or aro-

mauc carbocyclic ruig having 6 to 14 carbon atoms
which may be unsubstitutcd. ntonosubstituted. disubsti-
tuted or trisubstituted by substitutents selected from 2,
F. Br. L OI&", (CH,)OR', (CHa)N(R')a, per-
lluoro-nlkoxy, SOsR', ( N. NOs. N(R')s,

I O(NR )„(NR')fX)R, COaR, COR,
SO N(R ) SO (C

i
6 s)alkwl NR SO (1

'

Cs)
alkal, (CH,)„Neth OHeth (Clla)„liat, or
~Hot", or if R 's Hct'. Het'. Ar', Ar or C'yc, or ifR's

Hath Cyc, A, (F.',-C: )alkyl, ((. -Ca)alk3'1. (CHa)
„Arh (('Hi)„Neth or (CHa)„Het', Ara also denotes a

monocyclic or bicyclic. unsaturated or aromauc car-

bocyclicrin bavin 6to14mirbonatomswluchmaybe
unsubstinued, monosubstitnted, disubstituted or trisub-
stituted by Cl'.,:

Het'enotes a monocyclic saturated, unsaturated or aro-

matic heterocyclic ring or a bicyc lie. satumted, or unsat-
urated heterocyclic ring bavin I to 4 N and/or 0 atoms
which may be iuisubstituted. monosubstituted. disubsti-
tuted or trisubstitutcd by substitutents selected fmm A,
Hal. (CHi)OR'. periluom-alkyl. perfluoro-alkoxy,

SOs(R")z, CN, NO,. N(R")c. CO(NR")s. (NI&')
COR'. MOsR', MOR'. SOsN(R')s, —SOsalkyl,
NR SOaalkyl, NR SOaalkyl. or C,-(', alkyl;
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Het denotes a monocychc or bicychc. saturated, unsatur-
ated or aronuttic heterocyclic ring lmving I to 4 N, 0
mid/or S atoms vvhich may be unsubstitutcd, nionosub-

stitutcd, disubstitutcd or trisubstitutcxf by substitutents
selected front A. R Br, I, ~R . (CHs)OR, per-
()uoro-alkyl. pert)uoro-afkoxy, SOs(R )s. CN, NOC,

N(R )„CO(NR'),, (NR )COR'. CO,R,
COR, SOsN(R )1, SOctlkyl, NR'SOsalky I,

NR'SOiallyl, or C,-C'„allyk

Cyc denotes a satunued or unsatumted carbocyclic rung

containing 1 to 7 carbon atoms which may be substituted
bv Iial. A, (C, -C„)alkyl. [C(R ),1 Ar, [C(R ),1

„-cycloalkyl, OR, CF... OCI'u N(R )„NR CON(R )s.
NO„('N, [('(Rs)1)„COOR . [('(R ),J ('N
(R )s. NR ('OA, NR'SOCA, COR', I'OsR', SOsN(R )

. SOA, and/or SOiA;

R is H, A, Cyc or (C, -C„)alkyk

n is l. 2. t or 4,

and pharmaceutically acceptable solvates, tautomers, salts

and stereo-isomers thereof.

17. The compound according to clean 16. wherein the

compound is of I'omiula (IA). (LV). (IB), (Ify). (IC). (IC'),
(IC")

-colltinttcxf

X,
R'

R-

wherein R mtd R're as defined ni claun 16 and uhereut
R'enotesA. (C,-C„)alkyl. (Cs-Cs)alkyl, (Clis)„Ar',

(Clla) I let', or (CI la)„i let . and n Ar', I let', I let're as

defined in claim 16:

R'

)Ia) R"'

(In'

wherein R'nd R're as defined in claim 16;

v'herein R and R're as defined ui claim 16. R denotes
Ar'nd R'enotes Hal, OR or (C,-C„)alkyl and

phannaceuticaily acceptable so)vates, tautomers, salts

allrl stcrcoisonlcrs tllclcof.

18 The compound according to claim 16, wherein R's
selected from the folloivuig groups;

methyl, cyclohexyl, cyclopentyl. n-propyl, iso-butyl, tcrt-

butyl, phenyl,
tIB)

N
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and phannaceutlcally acceptable solvates. tautomers. salts

and stereoisomers thereof

21. A phamulceutlcal composltlon compnsutg at least one
compound according to claim 16 and/or phannaceutically
acceptable tmltomers, salts, solvates and stereoisomers
thereof and, optionally. exclpients and/or adjuvants.

22. The phannaceutlcal composition accordln to claun
21. said composiuon further compnslng an addluonal active
ulgredlent.

23. 45 kit comprising:
(a) an effective amount of a compound according to claim

16 and/or pharmaceutic ally acceptable. so 1 vates and ste-
reolsoltters thereof: allcl
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(b) an effecti~e an(cunt of a second active uigredient:
w hcrcut said compound and said s(cond active iligi'edicni arc
packaged separately or together in a single container.

26. A con(pound of fonmda (I) according to claim 16 and
pharmaceutical ly acceptable derivatives, solvatea tautomers.
salts and stereo isomers thereof: including nuxtu res thereof in
all mtioa for usc as a mcxflcamcnt

25 A mctlmd of treating mt inununoregulatory nbnormal-
ity in an individual comprising administering a compound
accordina to claim 16 in an mnount effective to treat said
(mmunoregulatory abnormahty to an individual ha~ing said
inununoregulatory abnormality.

26. The method according to cl um 25, whereut the immu-
noregulatory abnornmlity is an mitoinumuie or chronic
inflammatory disease selected from the group consisting of:

systemic lupus erythematosis, chmnic rheumatoid artlmus,
type I diabetes mellinis, inflanunatory bowel disease, biliary
cirrhosis, uveitig inultiple sclerosis. (uuyoimphic lateral sclin
rosis (ALS), Crohn's disease, uicemttve colitis, bullous pem-
phigoid, sarcoidosis, psoriasis. autoinunune myositis. Wege-
lici' giililololllat(isla Klitiiyosls, Cil'arcs oplitllallli(ipatiiv.
asthmi(, bone marrow tmnsplant re)ection. orgun trmispiant
rejection Bnd vrafl-versus-host disease.

27. A process for the preparation ofcompounds ol'iirmula
(I) comprising the step of reacting compounds of formula (V )

or (VI)

R'

0 R(

R,
(xh

NH.

wherein RL R'. R'nd R are as defuted in claim 16.

2g A process for the preparation ofcompounds of fornnila

(I) compusutg the step of reactuig compounds of fornuila

(XI)

Hix

N

(Vi
N

OH

with compounds of Formula (XII)

with compounds of fomnila (IV)
(Xui

Ri

(IV(

0

0 wherein R', R', R'nd R are as defuted in claim 16.
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