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in wluch Rl, XI und X2 have thc mmntngs indicated in
clean I, arc MTH1 inhibttors and can be employed, inter
alia, in the trcatmcnt ol'ancer
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PYRIMIDLNE DERIVATIVES

BACKGROUND OF THE INVENTION
xx'xl

[0001] 1 he present invention concerns pyrimidine denva-
ul es lira( are usei'ul as ulhlbilors oi'hc MTH I (human mutT
homolo ue I) protein and their use as Inedicaments, par-
ticuLcrly in the treatment of cancer.

[0002J Derivatives of pyrimidine as such have been
knolvn as therapeutic or potentially therapeutic agents for a
very long time. Fields of medical use cover a Large scope,
and include medical indications ac varied as denuatltls,
respiratory discascs, pain, auloinununc dlscascs, cardiovas-
cular conditions, ncurologlcal diseases and overactive blad-
der. 11le broad range of medical condluons I'or which
pyrimidine based conlpounds may be beneficial is associated
with various physiological pa)ceases where pyrinlidine
based compounds may come into play.

[0003] It is only relatively recently that a certain youp of
pynmldule based compounds have been described as pro-
4 lding MTHI iuhlbltlou and cmdicating cmlccr by prcvmlt-
ing sanitation of the dN1'P (deoxymlcleotide triphosplrate)
pool ((iad, I lelleday et al., Nature Vial. 500, 10 Apr 2014. p.
215. wifich is incorporated herein in itc entirety). Cancers
are known as typically having dycfunctional redox reguLa-
tion resultin in reactive species production that dalnage
both DNA and frix dNTPs. The MTHI pmtem ls descubcd
as saniuzulg oxidized dNTP pools to prcvcnt incorpocalion
ofdmna ed bases during l)NA replication It was shown that
cmlcer cells require M 1111 activity to avoid incorporation of
oxidized dN'I'Ps, which would lead to l)NA damage and cell
death. Conversely, MTHI is not ecsential in nomlal cells.
Hence, the underlyin idea is that of targeting MTHI as a
nomuilly non-csscntlal enzyme, wluch becomes only cssen-
ual ul cancer cells, and lhus scleclivcly targeting cancer
cells. )ilia Is associated with the expectation that dose-
linliting side etfects could be avoided Certain featured
M'I'111 inhibiting con)pounds were shown to effectively kill
cancer cell lines and reduce tumour growth.

[0004] The group oi'pynmldulc compounds ulenuiied as
providulg promisulg ullubltion by lhe Helleday group sharc

2-annno-(N-alkylamino)-6-hctcroaryl pynnuililm struc-
ture wherein a hetemaryl nloiety is connected to the pyrimi-
dine rina via carbon-carbon bonds (WO 20144004770 Al,
which is incorporated herein in its entirety).

[0005] Despite constant pro recs in the development of
phaunacculically active compounds and ul lhe treatment of
conditions such as cancer. thcrc rcmauls a need Ihr further
andior in)proved MTI II mhlbitors More generally. there
remains a need filr alternative and/or improved cancer
trealnlelrts.

[0000] or a pharmaceutically acceptable salt, stereoisomer
tautomer or solvate thereof,

[IN)09J for use in the treatment of cancer wherein
[0010] R'epresents ALKI optionally subslltutcd by onc

or morc subslllucnts EL ALK2 optionally substituted by
one or more substituents E', or ALK3 optionally cubsti-
tuted bv one or more substituents E;
[0011J I.', ll, I i each being independently selected

from halogen, hydroxy. oxo ( 0). nitro, ('N,
C(O)R '. C(O)OR . / C(O)NR sR, W)R ',
OC(O)R 'R 'C(O)R " NR "C(O)OR '"

NR "C(O)NR ' '", NR "S(0)2R " OS
(O)2R ", S(O),R ". and S(O)2NR 29R -". and
aryl opllonallv subsululcd by onc or morc subsllluents
El 1

[0012J li'' being, independently selected from AI,KI
optionally substituted by one or more substituents I i",
halo en. hydroxy. oxo ( 0). nitro, CN, C(O)R ',

C(O)OR, ('(O)NR 1R, OR '. OC(O)
R 'R 'C(O)R 'R 'C(O)OR '" NR "C
(O)NR ' ", NR'6S(O),R" OS(O),R I",

S(O),R', and S(O)2NR'R',
[0013J I." being independently selected from halogen,

hvdroxy, oxo ( 0), nitro, / CN. C(O)R ', ~ (0)
ORF2, C(O)NRasRF4, ORF6. OC(O)RF6,

NR 'C(O)R 'R 'C(O)OR '" NR "('(0)
NR "Rz'' NR "S(O) R " OS(O),R "

S(O) R'" and S(O) NR'29R'", R'. R''
', R ', R '*, R ', R ', R ', R '", R ", R ". R ",

RFIrk RF'17, leEIs, RF19. RF]9 and RE21'ach being
independently selected from I I, AI,K I, AI.K2. AI K3,
and aryL each of wifich may be optionally substituted
by one or more of halogen„hydroxy. oxo ( 0). nitro,

CN. and CI Cil llkoxv:
[0014] whcreul R 'ay also bc selixtcd Iyom F,

[0015] X'nd X'ogcthcr with thc N to which they arc
attached form a heterocycle which is selected from:

[0006] Formation of reactive oxygen cpecies (ROS) is also
involved in many human pathologic conditions orher rhan
cancer, which conditions still rcquirc unproved. additional
or allcmalive therapies.

SUMMARY OF THE INVENTION

[0007] The present ulvmltlon provules compounds for use
in the treatment of cancer. and in particular a compoluld of
lionmlla I or liormula II
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wherein R '. R '. R "„R . R '. and R 're independently
sclccted from H, hydroxy, lutro. ~N, halogen, ALKI
optionally substituted by onc or more substitucnts M ', aryl
optionally substituted by one or more substituents M

heterocyclyl optionally substituted by one or more substitu-
ents M '. ALK2 optionally substituted by one or more
substituents M . ALK3 optionally substituted by one or
more substituents M '. C(0)R "', C(0)OR "

. C(0)
NRz 'R"

. OR ", OC(0) R "', NR "C(0)R
NR osC(0)OR '", NR "C(0)NR "R ", NR "S

(0) R ', ~)S(O),R '". S(0),R 'nd S(0)
NR oR

2

or R 'with R '. R 'with R or R 'with R 'to ether foml
0 or S.

or a combination of R and R, R 'nd R, or R 'nd R 'ogetherwith the C atom to which they are anached form a
4- to 10-membered carbocyclic or heterocyclic ring system,
ivhich ring system is optionally substituted by one or more
subsiitumits M ',
or a combination of R 'ith R or R 'vith R 'ogether
ivith the C atoms to which they are attached form a 3- or 4-
to 10-membered carbocyclic or heterocyclic ring system,
wluch rulg system is opuonally substiluted by olm or morc
subsiitumits M ',R"'o Ro R'" Ro Ro R'''o
Ross Rsrz Rsis Rsis Riuz Rszs Rszv Rs c Rs 1 each
being independently selected Ibom H, ALKI optionally
substituted by one or morc subsutuents M, aryl opuonally
substituted by one or more substitimnts M
wherein R '" in )(0)zR 'ay also be Il or vinyl.
whcrcul R "', R, R '" may each indcpmlilmltly also be
1 till i.

M '. M . M 'nd M each being independently selected
front imlogen, CN, nitro. hydroxy. oxo ( 0). C(0)
R ', C(0)OR "

. C(0)NR o', OR "'. OC
(0)R ", NR s'C(0)R "". NR~"C(0)ORzu',

NR 'C(0)NR" R '', NR "S(0),R '"', ~S(0)
zR '". S(0),R ', S(0)zNR zoR 'nd aryl oPtionally
substituted by one or more substituents M
M 'eing independently selected from. halogen, nitro,
hyiiroxy. M(0)R "'. M(0)OR" . OR ", OC(0)
R "'*, NR'o'C(0) R "", NR'" C(0)OR '". NR "C
(0)NR ' '', NR 'sS(0)zR '', ~)S(0),R '", S(0)
,R '". S(0)zNR oR ', AI.KI optionally substituted by
one or more substituents M "" and aryl optionally substi-
nited by one or more substituents M"":
M . M each being independently sclectcd Ibom, halogen,
nitm. hydroxy, i 0(0)R "', ( (0)OR "

. i C(0)
NR osR "

. ~)R "
. (30(())R ", NR '(0)R ",

NR o9C(0)OR '". NR 'IC(0)NR 'zR ". NR "S
(0)zR ', OS(OHR ". S(0),R ", S(0)zNR "R
and ALKI optionally substituted by one or more sub stituents
Mss",

Nl and Nl each being independently selected front halo-
gen, CN„nitro. hydroxy. oxo ( 0), C(0)R "'. C(0)
OR, C(0)NR osR o

. OR '. OC(0)R
NR o'C(0)R "', NR '"C(0)OR "', NR "C(0)

NR 'zR '. NR "S(0),R " ~S(0)zR ". S(0)
,R ', S(0)zNR aR ", ALKi opuonally substiiuted by
one or more substituents M "" and aryl optionally substi-
tuted by one or more substituents M

M '" being indcpmidmitly selected) from halogen, ~N,
nitm. hydroxy, oxo ( 0), W'(0) R ". W'(O)OR ",

('(0)NR osR ', ~)R "
. 0( (0) R "

. NR "C(0)

R '", NR '"C(0)OR u'„NR "C(0)NR ' ',
NR '(0)zR ', OS(0)zR ', S(0),R ''. Bit&I

S(0)zNR''-"R'z':
M '" being independently selected from halogen, nitro,
hydroxv. oxo ( 0), C(0)R "'. C(0)OR "

. OR "',
OC(0)R ", NR o'C(0)R "'", NR "C(0)OR "',
NR "C(0)NR "R '', NR "S(0),R " ~S(0)

R '", S(0),R ', S(0)zNR oR 'znd ALKI, wluch
is optionally substituted by one or more of halogen, CN,
nitro, hydmxy or (»1 a)koxy:
with thc proviso that any ¹tom, 11'rcscnu ui addition Io
the ¹tom depicted in above Formula I is compiisixi in Ihe
filrm of a subsutucnt sclimIed from rutro, MN, M(0)
NR olR ", NR '(0)R "". NR " ('(0)OR '",

NR "('(0)NR ' ", NR '1(0) R 'nd S(0)
,NR zoR -';

Ru Ro

il

Ri" V

wherein 0 is selected from 0, sk and ('IC IC,
v herein R". R', R ", R' R", R". R". and R" are
independently selected front H. hydroxy. nitro. CN, halo-
gen, ALKI optionally substitutcdI by onc or morc substitu-
ents Mz", aryl opuonally substitute by one or more sub-
stituents M", heterocyclyl optionally substituted by one or
nxlre substituents M ', AI K2 optionally substituted by one
or more substituents M', AI,K3 optionally substituted by
one or more substituents M' C(0)R'oh C(0)OR"",

C(0)NR'o'R'o . OR "'. OC(0) R"". NR"7C(0)
R"", NRs"9C(0)OR'"L NR"'C(0)NR" zR" '.

NR" sS(0)zR" ', ~S(0)zR", S(0),R" ', nd
S(0),NRs "Rs'rR" with R'-'. R'ith R' R-" w ith R" or R" w ith R'"

together form 0 or S.

or a combination of R" and R ", R" and R, R'nd R
or R'nil R together with lhc C iltonl Io which Ihev iili:
attached form a 4- Io 10-membered carbocyclic or hetero-
cyclic ring system, which ring system is optionally substi-
tuted by one or nlore substituentsM'r

a combination of Ri'ith Rs, IC'ith R', or R'1 with
R" together with the 0 atoms to which they are attached
form a 3-. 4-, 5-. (w, 7-. g-. 9-. or 10-membered carbocyclic
or heterocyclic ring system, ivhich ring system is optionally
substituted bv one or more substituents M".

"', R'"''o-'. Rzo'. Rso-', R'o', Rsoz. Rs"s, Rsuv. Rzro
R"'. R" . R" ', R"', R" . R"'„R'", R"" and R' each
bein Independently selected from H„ALKI optionally
substitutixl by onc or morc substitumlts M' imd aryl
optionally substituted by one or morc substitucnts M',
wherein R"s in S(0)zR " nlay also be F or vinyl.
v herein R'oh R'u'nd Rso" may each independently also be
villyl.
M", Mwh M" and Nl

' each being independently selected
from halogen. CN, nitro, hydroxy, oxo ( 0). C(0)
R"", C(0)OR'"'(0)NR"sR" „OR'"', OC
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(0) R "'R'o'C(0) R'o'R'o'C(0)OR'u',
NR"'C(0)NR" zR"', NR'"S(0),R"', ~S(0)

zR"". S(0),R", S(0)zNR'R' and aryl oPtionally
substituted by one or more substituents M"";
Mz bein independently selected from halogen. nitro,
hydroxy. C(0)Rsoh C(0)OR'o-', OR'"'. OC(0)
R ', NR'o'C(0)R'o'. NR'oaC(0)OR'u'. NR"'C
(0)NR" R""„NR"'S(0),R" '. OS(0),R" '. S(0)
„R ', S(0)zNR"oR ", ALKI optionally substituted by
onc or more substitumits M'"', tmd aryl opuonally substi-
tuted by one or more substituents M"";
M" and M" each being independently selected front halo-
en, nitro, hydroxy. C(0)R'o', C(0)ORso-'. C(0)

NR "zR o
. OR'"'. OC(0)R"", NR'o'C(0)R'",

NR'"'C(0)OR"", NR"'C(0)NR" R ", NR"'S
(0),R"', OS(0)zR"', S(0),R"'. S(0)zNR'z'R'zh
and ALKI optiormlly substituted by onc or more substitucnts

Mz and Ms each being independently selected front halo-
en, ('N, nitm. hydroxy. oxo ( 0), W'(O)IV"', i C(0)

NR"zR''. NR"'S(0)2R"'. ~S(0)zR"'. S(0)
,R", S(0),NRs oR'", ALKi opuonally substiiuted by
one or more substituents M'"" and aryl optionally substi-
tuted by one or more substituents M'',
M'ein independently selected from halogen, i CN,
nitro, hydroxy, oxo ( 0), C(0)R'o', C(0)OR'"-',

C(0)NR "zR'OR'"'. OC(0)R"", NR"'C(0)R', NR'osC(0)OR"", NRsn C(0)NR" zR" ',
NR" FS(0),R" ', ~S(0)zR" ", S(0),R", allii
S(O),NIt'gs ':

M"'eing independently selected from lmlogen. nitro,
llyCIroxv. Oxo ( 0), C(0)R'u', C(0)OR"". OR'",

OC(0)Rso', NR'o'C(0)R'"'. NR'o'C(0)OR'u',
NR" "C(0)NR" R" ', NR" sS(0),R" ', ~S(0)

zlt"". S(0),IC', S(0),NR"oR' and AI Kl, wluch
is optionally substituted by one or more of halogen, i CN,
nitm. hydnzxy or C»z alkoxy:
with thc pro&iso tlrat any ¹tom, if present. in addition to
thc N-atom depicted ui above Rinmila 2 is compnsed ui the
form of a substituent selected from nitro. i CN. i C(0)
Nlt osgso

. NICo C(0) I&'o . NR'o C(O)Olden',
NRsrrC(0)NRsrzRzrz, NR'"S(0)zR'" and S(0)

,NR oR'„

Fnmzalz 3

isl

w lli:i i:Ill

U is selected from Clt R ". 0 and S:
T is selected from CRsoR", 0, and S, with the proviso that
only one oi' and T may be sclccted from 0 and S, and
R", R . IC, Rz, It '. R, R, R' lr " and Ign are
independently selected fnzm I I, hydroxy, nitro. i CN, halo-
gen, ALKI optionally substituted by one or more substitu-
ents M". aryl optionally substituted by one or more sub-

stituents M' heterocyclyl optionally substituted by one or
more substituents M', ALK2 optionally substituted by one
or morc substituents M, ALK3 opuonally substnutixI by
one or more substituents M". W'(O)It "'. W'(0)ORzo,
W'(O)Nlt o R ", OICo, WyC(0) It "

. NR " ( (0)
R'o", NR'ovC(0)OR"", NRz"C(0)NR" zR"',

NR'"S(0),R"', OS(0),R"", S(0),R"', and
S(0)2NR R

or a combination of R" and Rz-'„R" and R', R" and R",
R" and R'". or R'o and R" together form 0 or S.

ore combination of R" and R „R" and R', R" and R",
R and R", or R'nd R 'ogether with thc 0 atom to
which they arc attached form a 4- to IO-mctnbercd carbo-
cyclic or heterocyclic ring system, which ring system is
optionally substituted by one or more substituents M ".
ore combination of it" and Itw, R and R ", R"o and It',
or R" and R" together with the C atoms to v hich they are
attached form a 3- or 4- to 10-membered carbocyclic or
heterocyclic ring system, which ring system is optionally
substituted by onc or morc substitucnts M
R'o', R'", R'o'. Rzo

. R', Rzo', R"". R'o", R'", R"".
R" '" R" '" '. R' '. R' ". R" ', R''nd R" 'irc
independently selected from I I, AI Kl optionally substituted
by one or more substituents M'" and aryl optionally sub-
stituted bv one or more substituents M'":

v herein R"'n S(0)zR"'ay also be F or vinyL
v herein R"". R"'nd R'os may each independently also be
vinyl,
M '. Mz, M 'id M' are each indepcndcntly sclcctcxI
from hydroxy. oxo ( 0), niuo, CN, halogcii, ~(0)
R "'(0)OR " i 0(0)NR oslCo OR "', M)C
(0)R'o', NItzm('(0)ICu", NItn'"C(0)OR u',

NR nC(0)NR" R"', Nlt '(0)zlt ' ~)S(0)
zR"'. S(0),Rz", S(0)zNRzzoR'z'nd aryl oPtionally
substituted bv one or more substituents M"',
M" each independently selected from hydroxy. nitro. halo-
gen, M(0)R ', C(0)OR'-, MRn", MC(O)R"".

NR'ozC(0) Rz" NRzo C(0)OR"". NR" 'C(0)
NR 't '' NRz'S(O) Rz'' OS(O)zR '" S(0)
,R ', S(O)zNR olt '. AI,K I optionally substituted by
one or more substituents M"" and aryl optionally substi-
tuted bv one or more substituents M"',
M'nd M" each independently selected from hydroxy,
nitro, halogen, M(0)R "', C(0)OR ', M(0)
NR'osRzo . ~R"". ~C(0)R"w NR""C(0)Rzo",

NR""C(0)OR"". NR" 'C(0)NR'"R" ', NR" sS

(0),R"', ~)S(0)zIC'", S(0)„R'". S(0),NR'olt"'nd

AI.KI optionally substituted by one or niore substituents
Mit 6

M" and M'ach independently selected from hydroxy. oxo
( 0). nitro, CN, halogen, C(0) R"', C(0)OR"",
~(0)NR'ozRx', ~R'", ~C(0)Rn", NRzo'C(0)
R'o", NR'o'C(0)OR" ", NR" '(0)NR'R'.

NR" sS(0)zlt" ', ~)S(0) R'", S(0),R'". S(0)
zNI& oR ', AI,KI optionally substituted by one or more
substituents M" and aryl optionally substituted by one or
more substituents M"'i
M" each independently selected from hydroxy, oxo (~),
nitro, MN, halogen, C(0) R ', M(0)OR ", M(0)
NR'osRzo . ~R"". ~C(0)R"w NR""C(0)Rzo",

NR""C(0)OR"". NR" 'C(0)NR'"R" ', NR" sS

(Ojzg', OS(0)zlt" ", S(0),R ', and S(0)
zNR oR',
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M"'ach independently selected fbom hydroxy. oxo ( 0),
n t . I logan. ~(0)R'"L C(0)OR"", OR'"', ~C
(0)R00", NR'0'C(0)R'0", NR""C(0)OR"",

Nlfzl "C(0)NIf 'f '', NR" 'S(0) R '', ~)S(0)
zlfz' S(0),R", S(0)zNlf 20R " and AI Kl, wluch
is optionally substituted by one or more of halogen. CN,
nitro. hydroxy or C»2 all oxy:
lvith the proviso that any N-atom. if present. in addition to
the ¹tom depicted in above Fonnula3 is compris&xl in thc
form of a substituent select&xi from nitro, CN, ~(0)
NR'0'R'0

. NR'0'C(0)R'00, NR"'9C(D)OR"",
NR2''((0)NIf 'f '', Nlf 'sg(0)zlf '' and S(O)

Nlfz clf
2

and

Fvuami:& 4

Izl

t&000

w hcl cia
R ', R, R ', R, R, R, R''. R', R . R'0", R' Bild
R'0 are utd&30cndcntly selcctcd from H, hydroxy, nitro,

CN. haloaen, AI,K I optionally substituted by one or nlore
substituents Mv', aryl optionally substiulted by one or nlore
substituents M", heterocyclyl optionally substituted by one
or more substituents M". ALK2 optionally substituted by
one or more substituents M', ALK3 optionally substmited
by one or more substitucnts M ', C(0)R ', ~(0)
OR "'(0)NR99'Rm' ~R'"', ~C(0)R9™,

NR0"'C(0)lfvu", Nlfvo C(0)OR '", NR 'K'(Oj
NR""lf" 2 NR"'S(0)2R" '. 0)(0)2R"". S(O)
„Rv", and S(0) NR9'0R"'I

2

or a combination of R" and R". R" and R', R" and R",
R'nd R". R" and R"". or R'0'nd R'0'o ether forms

0 or S,

or Rim and R together fonu tm oxygml bridge member(~ ),

or a combination of If 'nd Ifm, Ifv'nd R, If 'nd lf
Rsm and R". or R" and R'90 together lvith the C atom to
which they are attached form a 4- to IO-membered carbo-
cyclic or hctcrocyclic mug system, wluch ung system is
optionally substituted by onc or more subsutuents M

ore combination oflfv'nd R'9', lf 'and R'ok R 'nd If ',
R" and R", Rv'nd Rss together with the C atoms to wluch
they are attached foun a 3- or 4- to IO-membered carbocy-
clic or hetemcyclic ring system, which rillg system is
optionally substituted by onc or more subsutuents M'

lf "', ICm, If "
. R ', Rsu, lf "

. R ", If ", R "
. R '",

lf ". R ' Ifs", R"', If ', If ', If '. lf 0 and R 're
each independently selected fbom H, AI Kl optionally sub-
stituted by one or more substituents M"" and aryi optionally
subsututed by onc or morc substituems M":
wherein lf 'n S(0),lf 'ay also be li or vinyl.
lvherein R"". Rsu'nd R'0'ay each independently also be
vinyl.

M". M' M" and M"" are each independently selected
from hydroxy. oxo ( 0), niuo, CN, hialoigcll,

0

C(0)
R"", C(0)OR'0'(0)NRmnR'"', MRmm MC
(O)R'0', NR 0'C(0)Ifw'", NIf " C(0)OR"",

NR "C(0)NIRm R"", Nlf '(0)zlf ' ~)S(0)
2R9". S(0),R9", S(0),NR920Rvm and aryl optionally
substituted bv one or more substituents M"',
M is each uldependently sclccted from hydroxy, luiro,
halogen, M(0)R "', M(0)OR "', MR "', OC(0)
R " NR " C(0)ICx'", NR " C(0)Olf '", NR "&:

(O)Nlf ' ", Nlf 'o(0) lf ', ~)S(0)zlf '", S(0)
,R"', S(0) NR"-'Rvm and ALKI optionally substituted
by one or more substituents M":
M 'nd M are each uldependently sclccted from hydroxy,
nitro, halogen, i C(0)lf "', C(0)OR "', W (0)
NR"oR9", Oifv"', OC(0) Ifv"'. NIfs"'( (0)R'0',

NR99'C(0)OR"0 NR"'C(0)NR"2R" '. NR9"S
(0)2R" ', OS(0),R"', S(0),R"'. S(0)2NR'20R9'ndALKI optionally substituted by one or more substituents
M900

M'nd M're each independently selected fmm hydroxy,
oxo ( 0), nitm, W N, halogen, W'(O)R "'. W (0)
OR"'-', C(0)NR'0'R'0, OR""„OC(0)R'0',

NR'C(0)R"'". NR'"'C(0)OR"", NR"'C(0)
NR" 2R" ', NR"'S(0)2R"'. OS(0),Rsm S(0)
,R ', S(0)2NR 0R '. ALKI optionally subsututed by
one or nlore substituents M 'nd aryl optionally substi-
tuted by one or niore substituents M"",
M"0 each independently selected from hydroxy. oxo ( 0),
nitro. CN, haio en, C(0) R'0', C(0)OR'", C(0)
NR" oR"', ~R', ~C(0)R"", NR'0'C(0)R90",

NR 99C(0)OR "", NR ''C(0)NR&u R '', NR" 0S

(O)2R ', OS(0)2R '", S(0),R ' Gild S(0)
2NIfvzcR9", M

'" each independently selected from
hydroxv. oxo ( 0), nitro, halogen, C(0)R9"', ('(0)
OR"', OR', OC(0)R'„NR9"C(0) Rao',

NR'C'(0)OR"", NR"'C(0)NR&u R" '. NR"'S
(0)2R"', ~S(0)2R"', S(0),R"'. S(0)2NR'20Rsm
and ALKI, ssiuch is optiolmlly substitut&xl by one or more
of halogen, ~'N, nitro, hydroxy or 63 ]

alkoxy.
v ith the proviso that any N-atom, if present. in addition to
the N-atom depicted in above Formula 4 is comprised in the
filrm of a subsutucnt scl&mIed from rutro, MN, M(0)
NR 0'R ", ~R "'C(0)R "'R" C(0)R'0",

NR " C(0)Olf '", Nlf ''( (0)NR 'f ''. NR ')
(OjzR 'nd S(O),Nlf 0R

and v herein
[00f 6] ALKI denotes branched or unbranched alkyl hav-

ing I, 2, 3, 4, 5, 6, 7. 8. 9. IO, 11 or 12 carbon atoms,
cycioalkyl having 3, 4. 5. 62, 7. 8. 9. 10, 11 or 12 carbon
atoms, or cycioaikyi substituted alkyl groups having 4, 5,
6. 7. 8. 9. 10, 11 or 12 carbon atoms in total.

[00f7] ALK2 dcixltes olcfiluc groups having 2, 3, 4. 6, 6.
7, 8, 9, 10, 11 or 12 carbon atonm and having onc or morc
douhle bonds, and includes acychc branched and
unbranched 0 K,z carbon chains with one or more
double bond~, carbocycles bavin 5, 6. 7, 8. 9 or IO

carbon atoms and one or more double bonds with or
without sale chains, cy'cloaikv'I sllbstltuti:il acvcllc
brmlchcd and unbrmlchcd carbon chmns having 5, 6. 7, 8,
9, IO, ll or 12 carbon atoms in total and cycloalkenyl
sustitued alkyl nloieties having 6, 7. 8. 9, 10, I I or 12

carbon atoms in total.
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[0018] ALK3 denotes branched or unbranched alkynyl
havuig 2, 3. 4, 5, 6, 7, 8, 9. 10. 11 or 12 carbon atoms or
cycloalkyl substttutcsf alkynyl having 5, 6. 7. 8, 9, 10, 11

or 12 carbon atonis in total. and
[0019] x is 0„1 or 2.
[0020] The stur at thc N-atom shall mnphasize tltat it is
through that N-atom that the various depicted ring systems
are attached to the pyriiiiidine molecule
[0021] As evidmit from the above Formulas and dest~rd-
hon of substitumits, Ihc prcscnt uivenhon provules pyruni-
dmc compounds wluch have a sahiratix! N-BIUm compusing
heterocycloalkyl moiety in position (I of the pyriniidine
molecule. v hich moiety is attached to the pyrimidine mol-
ecule via its N-atom. The pyrimidine molecule further
comprises an amino group in position 4 as well as position
2 Uf Ihl: pvxiiuldiiic IIIOICCidC, whiCh iiiniilo giiiiips, how-
cvcr, Brc not part ol'a hcterocycloalkyl moieIv.
[0022] As will be descubed in more detail further below,
compounds of the present invention do not only have shov n
to have advantageous inhibitory properties for the MTHI
protcui. but also havesurprwingly good solubilihcs, which
may be associated with Improvcsf bioavmlability and ease of
lormulalion, and microsomal stability (in vitro clearance)
pmperties. gome of the I( 50 values ineasured are unprec-
edented (sub-nanoniolar range)
[0023] In addition. thc exicnt to wluch compounds of the
preseni invention areable to buid to the targe1 (resulence
hme, calculated on thc basis ol'he KD value) must be
regarded as surprising, as will be hirther shown below
[0024] As used herein. the term "ALKI" encompasses the
10110V 'Iilg.

[0025] i) Alkyl groups comprising I, 2, 3. 4. 5, 6. 7, 8, 9,
10, 11 or 12 carbon atoms. C,-C„alkyl groups may be
brmichcd. starung from Cs alkyl, I.e. startuig Ibom a chain
with 3 carbon atoms, or may bc unbrmiched (strai ht
chain) ( i (

I
Bll 11 'thiws cncoinpasscs foi cxauiplc,

methyl, ethyl. propyl, iso-pnipyl, n-propyl, n-butyl. iso-
butyl, sec. butyl, tert butyl. n-propyl. iso-propyl. 1.1-
dimethyl-propyl. 1.2-dimethyl-propyL 2.2-dimethyl-pro-
pyL l-ethyl-pmpyl, n-hexyl. iso-hexyl. n-heptyl. iso-
hepiyl. n-octyl. Iso-octyl, n-nonyl. iso-nonyl, ncopcntyl,
n-dccyl, iso-decyl, n-undimyl, iso-undccv1-n-dodcmyl. Iso-
dodecyl.

[0026] n) Apurt from acyclic brmiched or unbranched
alkyl groups (I), ALKI also encompasses saturated
cycfoalkyl gmups, I e carbocyclic groups having at least
3 and up to 12 carbon atonis, i e. 3, 4. 5, 6. 7, 8, 9. 10. 11

01'2 carbon atoms Ci Ciz cycloalkyl groups shall
encompass monocyclic, polycyclic and spiro ring system
as well as partly cyclic systems. The cycloalkyl group
iuav hBvc Iilkvl substitucnts, as long as thc total number
of carbon atoms does not cxcimd 12 or may ltave no alkyl
substituents The carbocyclic (',- to ('„alkyl groups tlnis
enconipass. for example. cyclopentyl, cyclobutyl. cyclo-
propyl, cyclohexyl. cocyloheptyl, cyclooctyl, spiropentyl,
spirohexyl, spiro[4 41nonyL spiro[2.6]nonyl, spiro[3 5]
nonyl, bicyclohexyl. bicyclo[4.2.0]octyl. bicylo[53 0]de-
cyl. tctracyclo[S 2.2.0 0.]undccyl, htcyclo[33.1.1]dccyl.

[0027] iii) The term ALKI also includes cycloalkyl sub-
stituted C z-C cycloalkyl-C, -C„alkyl gmups. I e. Imcar or
brmiched alkyl groups substituted wuh a cycloalkyl
group. wlmreui the total number ol'2 carbon atonw is not
exceeded. ('ycloalkyl substituted alkyl groups comprise
4. 5, 6. 7. 8, '), 10 or 12 carbonatoms and are coiuiected

Bs B substituent via a carbon atom of the all'yl roup.
Examples uicludc cyclopropyl-C,-CS alkyl-, such Bs

cvclopropv'I-Illethvl-. cvcliibutyl-C, C„alkyl, such Bs

cyclobutylethyl, cyclopentyl-(',-('I alkyl. cyclohexyl-(',-
('s alkyl, cycloheptyl-(',-('I alkyl and cycfooctyl-(:I-('d
all yl groups.

[l)028J (ieuerally. thmu bout the description of this inven-
tion, among acyclic alkyl Bmups ( I ( s Bll yl gioiips and in
particular tlmse explicitly mentioned above are preferred
Among cyclic structures, nionocyclic C,. CO C, and C,
cycloall yl groups are generally preferred herein

[IN)29J As used herein, the term AI.K2 denotes olefins
having 2. 3, 4. 5, G. 7, 8. 9, 10 or 12 carbon atoms and
comprise at least one double bond. Olefins may be acyclic
or cvchc. Ac)'chc iiiulfot c)'chc olcfiils Ilid) coirlpnsi: Uilc
double bond only, Ibr instance. Olcfinic substitumits Brc

prcfcrably conncctcd vid a suiglc bond to thc moiety to
v hich they are attached Acyclic olefinic groups may be
branched (starting fmm ('1 alkenyl) or may be unbranched
Acyclic olefins encompass. for instance. vinyl
(HSC CH ). allyl (prop-2-en-l-yl, HSC CH CHC ),
isopropcnyl (HCC C(~HS) ). but-2-cn-l-yl, and but-3-
en-I-yl. ALK2 also encompasses carbocyclcs with 5 to 10
carbon atoms. Wluch comphsc at least onc double bond, and
may optionally lmve side chains as long as the total carbon
munber does not exceed 12. AI K2 further includes
cycloalkyl substituted acyclic branched or unbranched ole-
fins havui 5. 6. 7. 8. 9. 10. 11 or 12 carbon atoms in total,
i.c. C -C cycloalkyl-C,-C olcfimc groups, such as Cs-C„
cycloalkyl-C,-C„olcfiiuc groups, such as I-cyclopropyl-I-
propeu-2-yl or cycloalkmiyl subsututed alkyl moieties hav-
ing front (I to 12 carbon atoms in total Acyclic Cz-('„
olefinic gmups are generally preferred herem, such as
Cz Cis alkenyl Ivhich has one double bond only. In exem-
plary embodiments, acyclic CS-C, olefinic groups are gen-
erally prcfcrrcd hcrcin. such as Cz-Cs ulkenyl, Bnd In par-
ticular those explicitly mcntioncd ubovc.

[0030] As used herein, the abbreviation ALK3 represents
a branched or unbranched Cz-C„alkynyl group. I.e, having
2, 3, 4, 5, 6, 7. 8, 9. 10, 11 Ur 12 carbon atoms. CI-C,I
alkynyl substitucnts arc conncctcsi vui u single bond to thc
moiety to which they are attached ('z-(',z alkynyl gmups
may be bnsnched (starting fnim Cd alkynyl) or may be
unbranched. ALK3 further encompassed cycloalkyl substi-
tuted alk3nyl having 5, 6, 7, 8. 9, 10, 11 or 12 carbon atoms
altogether. such as cyclopropyl-ethinyl, for instance. How-
ever, unbranched or branchcsl Cz-C„alkynyl groups, more
Particularly. unbranchcd or braiichcid Cz, Ci, C, Cs orCS
alkynyl groups are generally preferred herein

[0031] Generally, out of thc above momtms ALKI. ALK2,
ALK3, typically ALKI is used.

[0032] As used barmn. thc term "arvl" rcprcscnts CC-C,S
droiuiitiC giUUps. IUCIUdiiig d 1110110cyCIIC BI'0111B(IC riilg, OI II

9 to 14 membered bicyclic or tricyclic ring system wherein
at least one ring is ammatic. 1 hey niay coniprise 6. 7. K 9,
10. Il. 12. 13 or 14 C atoms. "Aryl*'hall comprise only
carbocyclic aromatic ring systems. i e. Ung systems wherein
the ring mcmbcrs arc all carbon atoms. such as phenyl,
naphth-l-yl, naphth-2-yl. Phenyl is particularly prcfi:rred.

[0033] As used hcrcui, thc term "hcterocyclyl" sltall rep-
resent both aromatic and non-dromahc mono- or polycychc
ring systems comprising carbon and at is least one heteroa-
tom as ring menibers, i.e both hetaryl (heteroaryl) as well as
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saturated heterocyclyl, i.e. heterocycloalkyl. and unsatumted
but non-arontatic heterocyclyl nng systelns.

[0034] In harmony v ith the proviso. heterocyclyl groups
do not contain nitrogen atoms

]0035] "Hetaryl** or "heteroaryl'* as used herein. shall
encompass ntonocyclic aromatic ring systetns and bicyclic
or tricyclic ring systems ~herein at least one ring is aro-
matic. and winch comprise from I, 2, 3 or 4 hetcroalonw
selected from oxygen and sulfur. Hetaryl typically include 5-

to 10-mmnbercd ung systems. Examples ol'eteroaryl
include

[00361 5-membered monocyclic ring systems, such as
those based on:

0 0
liuauvl th pheayl

[0041] 4-membered heterocycloall yl moieties. such as:

t.uyl t t: tvl ihi t.:u

[(lt)42J 5-membered hetemcycloalkyl and unsaturated
heterocyclyl moieties. such as

D D D
tluopheayl

I.l I thu I ayl

[0037] bicyclic rin systems. such as:
[0043[ 6-membered heterocycloalkyl and unsaturated

hclcrocyclyl moieucs. such as:

[0030] Saturated hcterocyclyl groups, i.c. hcterocy-
cloalkyl, and unsatunsted but non-aromatic hetenicyclyl
groups are abbrevuited '*HETALK" rui dte I'ollowm . The
encompass non-arontatic monocyclic or polycyclic. e g.
bicyclic. ring systems comprising carbon atoms and at least
one heteroatom, for instance. I or 2 heteroatoms selected
front oxy en [0], and sulfur (Si. A HETALK group can be
4 hcscrocycloalkyl group and as such bc saluraltxl, or alter-
natively. can be an unsaturated non-aromatic heterocycle
have one or morc carbon-carbon double bonds or carbon-
heteroatoms douhle bonds in the ring as kmg as the ring ts
not rendered aromatic by their prcsencc. For uislancc. HET-
AI K includes monocychc ring systems having 3. 4, 5. 6 or
7 ring members, of tvhich I or 2 may be heteroatonls, fiir
instance monocyclic ring systems with I or 2 heteroatoms.
HETALK groups also include bicyclic ring systems. includ-
ing spiro ring systems with up to 10 ring members and I or
2 hctcrodtoms. Saturated lmtcrocyclodlkyl groups are gen-
erally preferred in all embodiments herein.

[0039J 1ixmnples ofheterocycloalkyl and unsaturated het-
erocyclyl ~coups include. without limitation:

() Ql
pvlaltvl

C3 0
S 4-dthydtodH- tetintydwp tauy!

pv .u

C3 C3 (,)
t tgw yl

(l.is 1,3- 14-1

Qc3C) 0
[0044[ 7-membered heterocycloalkyl moieties, such as

[0040[ 3-membered heterocycloalkyl moieties. such as

oxu:uiy! thivam1

oxepasyl tluepeuvl 1 4 d tluep.us l

0
1 4-oxatluop uivl

1,4 d oxep.utyl
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[0045[ bicychc heterocycloalkyl moieties, such as
7-oxabmyclo[2.2.1]hcptanyl, 6-oxabiryclo[3.2.1]octa-
n)'

[t)t)46] )heter'(v»z alkoxy" shall designates monova-
lent substituent composed of a C,-C,s alkyl group (I. 2. 3,
4. 5, 6, 7, 8. 9. 10. 11 or 12 carbon atoms) bonded via a sin le
bond to oxygen. 0 C,-C,calkyl. The tem& '*alkuxy"
slmll Include halogm& subsututed alkoxy groups, i.e. C, „
haloalkoxy. Exmnplcs ol'i

I & alkox) substinlcnm i&ceo&d-

ing to the present inve»tion are methoxy„ethoxy, propoxy,
butoxy, pentoxy. trifluommethoxy and trifluoroethoxy

[0047] The term " CN" designates a nitrile group con-
ncmted via the carbon atom.

[t)t)48] 1he term " Oil" is used interchangeably v ith
hydroxy or hydroxyl group
[0049] The tenn halogen, as used hcrcu&, typically m&com-

passes fluoro (F), chloro (Cl), bromo (Br) and iodo (I)
subst&turn&ts, w&th F and Cl generally bcu&g prcfbrrcd F &s

most preferred.

[0050] The symbol " 0" is used herein to designate an
oxo gmup. " S** is used herein to designate a tifloxo group.
Generally. " 0" is preli:rrcd over " S*(

[0051J 'I he following substituents can be illustrated by the
formulas below

0 0

—C&0&R' I' R& — I'(0&QR' (' 0— Ri

0 R'

C&0&VR'Ri — ( — ~ — &5

0

— Ot:&0&R' 0— C —0—R''

—NR'C(0)R& — V — C — R-

Q

—NR'C(0)QR — N — C' 0— R
R' R

—VR'CIOiVR&R''

—V R '
I 0&.R — V — S — R&

0
0

—OS'OI R' 0— S — R'

0 0

— S — R' S — R'

— &

0 R'

'S(0&& IRIR& — s — V — Ri

0

[0052] A S(O),R'roup whereu& x &s 0 represents a
suliill&vi respect&vol)'h&01 gloup.
[0053J x can be 0. I or 2, and is prefembly 2

[0054] "Optionally substinited", as used herein. means
that subsnn&&ion is optional. The dcs&gnat&xi moiety cm&

thercforc bc unsubst&tutcd or subst&tutcd. H'ubst&tutcd, any
munber of hydrogens on the moiety can be replaced with a
selection fmm the indicated possible subst&tuents. provided
that the nom&al valency ofthe atoms is not exceeded and that
a stable compound results.
[0055] It is to bc undersiood that, as customary, thc various
subst&tuents are selected independently of another In other
words, for instance, if more than one substituent of R 'o
R'os

&s C(O)Rvo', R"u can be different for each and any
of the substituents. The reference to a pa&ticular moiety
"Rs '" (or any other) is merely a simplified way of referring
to a group of substituents and unpl&cs an &ndcpcndcnt
selection from thc group of mon:ties m&compassed by thc
variable, irrespective of the particular designation In other
v ords, there is no interdepence of the substituents.
[0056] Typically, the 4, 5. 6. or 7 membered heterocycles
formed by NX'X& m accordance w &th thc present u&vent&on

arc subst&tutcd by onc. two. tluec or four substituents.
meaning that out of the available R subst&tuents, all but one,
two, three or four shall be I I. Reference to "at least one'* of
a certain group of R moieties therefore typically means one,
two. three or four of said R nu&iet&es are as indicated and the
remainder is H. "At least one" R moiety different from H
prcfbrably means one, two or tluec
[(IU57J In certain en&bodiments. the present invention pro-
vides a compound of Fomtuia lira,i

NX'X&

or a pharmaccutically acccpiabh: salt, stcroisomcr, tauiomcr
or soivate thereof for use in the treatn&ent of cancer.
wherein
[0058] R'cprcscnts ALKI optionally substituicd by one

or more substituents IIX AI K2 optionally substituted by
one or more substituents li', or AI K3 optionally substi-
tuted by one or more substituents li;
[0059] E'. E', E each being indcpm&dcntly &elec&CVI

from halogen, hydroxy. oxo ( 0), n&tro, CN,
W'(O)R ', ('(O)OR ", W'(O)NR 'R, W)Rxi
~)('(O)R . NR ('(O)R ", NR "( (O)OR '",

NR 0C(O)NR "-R " NR "S(O),R ". OS
(0)-R ", S(O),R ". and S(O),NR soR ', and
aryl optionally substituted by one or more substituents
Ell.

[006UJ E" being independently selected from AI,KI
optionally substituted by one or more substituents E",
halo en. hydroxy. oxo ( 0). nitro, CN, C(O)R ',

C(O)OR, ('(O)NR 'R, OR '. OC(O)
R ', NR 'C(O)R 'R 'C(O)OR '" NR 0C
(O)NR ' ", NR'"S(O)&R" OS(O)&R I",

S(O) R ' and S(O) NR noaxsu

[0061] E "
bcu&g mdcpm&dcntly selcctcd from halogen,

hydroxy. oxo ( 0), rutro, CN, C(O)R ', ~(O)
OR' i C(O)NR'', OR'. W)('(O)R'*,

NR (:(O)R", NR "((O)OR '". NR 0((O)
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NR ' '' NR "S(O),R " OS(O),R "
S(O),R ', and S(O)2NR BOR

[0062] R'.R'" R .R'.R' .R'.Ra
Rrlo Rrll Rrl- Rrt3 RE(G Rrl7 Rrl» REto Rr20

and R ' each being indr7&cndently selected from H,
ALKI, ALK2, ALK3, and arylt each of wluch may bc
optionally substituted by one or nx&re of halogen,
hydroxy. oxo ( 0), nitro, ~'N, and (

1
( lz alkoxy;

[0063] whcrcin R'rclbrably rcprcscnts unbranchcd
(',-('„alkyl. bmnched (',-( „alkyl. Cs-(',
cycloalkyl or (rr( „cyck&alkyl-( ('» alkyl-,

[0064] X'nd X'ogether with the N to which they are
attached form a heterocycle which is selected fmm

Form i» 1

Rvh Ro

R43 R42

R46

[0065[ wherein R ', R '. R ', R, R '. and R 're
indc7&endently selcctcd I'rom H, hydroxy, lutro, ~N,
luilogen, ALKI optlollally subsu(utlxl by onc or more
substituents M ', aryl optionally substituted bv one or
more substituents M . heterocyclyl optionally substi-
tuted by one or more substituents M '. AI K2 option-
ally substituted by one or more substituents M, ALK3
optionally substituted by one or more substituents M ',
~(O)R ', C(O)OR "'(O)NR 'R
~R "'C(O) R "'R O'C(O) R "',

NR 0 ('(O)OR '". NR o('(O)NR lzR ",
NR 'GS(O)BR ', OS(O) R ', S(O),R '". nd
S(O)BNR '"R "

[0066[ or R ' ith R '. R 'ith R or R 'idl R 'ogetherform 0 or S,

[0067[ oracombinationofR tandR .R 'andR '.or
R 'id R togcthcr with the C atom to wluch thcv are
attached form a 4- to 10-mcmbcred carbocyclic or
hcierocychc nng system, which ring syslcm is option-
ally substituted by one or more substituents M

[0060J oraconlbinatlonofR 'with R 'orR 'lvithR 'ogetherwith the C atoms to which they are attached
fi&mt a 4- to 10-membered carbocyclic or heterocyclic
ring system, v hich ring system is optionally substmited
by onc or morc substltucnts M

[0060] R \ R4(t2 R4(t'1 R4(14 R4(t. R4()6 R407 R4tt»

R'll, R'1', R.m". R.xis.

R
'" and R 'ach being independently selected front

I I, AI,KI optionally substituted by one or more sub-
stituents M 'nd aryl optionally substituted by one or
more substituents M '.

[0070[ M '„M . M 'nd M 'ach bein indepen-
dently selcctcd from halogen, ~N, mtro. hydroxy,
oxo ( 0), M(O)R "', M(O)OR "', M(O)
NR 0&R " OR "', ()('(O)R "'R 07C(O)
R ", NR " ('(O)OR '". NR "(:(O)NR ' ",

NR 0(O)zR OS(O)BR S(O),R
S(O)BNR BGR " and aryl optionally substinited by

one or more substituents M '"

[0071] M "being independently selected fmm, halogen,
iutro, hydroxy, C(O)R "'. ~(O)OR "

. ~R "',
OC(O)R "', NR 07C(O) R "", NR O'C(O)

OR '", NR '1('(O)NR ' ''. NR 'GS(O)BR '7,
~)S(O)BR ', S(O),R ' S(O)BNR "R 'nd
ALKI optionally substinlted by one or more substint-
ents M '";

[0072J M, M each bein independently selected
from. halogen, nitro, hydroxy, C(O)R ". ('(0)
OR "-'. C(O)NR R „OR "', OC(O)R"'R

'C(O)R ', NR 'C(O)OR '", NR "C
(O)NR ' ", NR "*S(O)BR ". OS(O)2R '",

S(O),R ', S(O) NR GR 'nd ALKI optionally
substituted by one or more substituents M "";

[0073] M * and M 'ach bmng lndependenily selected
from halogen, ~N. niuo, hydroxy. oxo ( 0).
W'(O)R "'. i C(O)OR "', C(O)NR OBR ",
W)R "', W)('(O)R ", NR ''(O)R "",

NR O'C(O)OR '" NR "C(O)NR "-R ",
NR "S(O)2R ", OS(OHR ". S(O),R ",
S(O)2NR R "', ALKI optionally substituted by

onc ol nlorc substltlli:nm M and arvl opilonallv
substitutrxI by onc or morc substltucnts M

[0074] M "'culg independently sclccted I'rom halo-
gen, CN. mtro. hydroxy, oxo ( 0), ~(O)R "',
A'(O)OR 02, i C(O)NR OBR ", A)R "', (X (0)
R "'R O'C(O)R '", NR "'('(O)OR '". NR '('(O)NR' ". NR "S(O),R ", OS(O)BR '",

S(O),R ". and S(O),NR '"R ':
[0075] M '" being independently selected from halo-

gen, nitro. hydroxy, oxo ( O)„C(O)R "', ('(0)
OR "-'. ~R "'. ~C(O)R "', NR 7C(O)R "',

NR 0 C(O)OR '". NR OC(O)NR "R ",
NR 'S(O),R '', OS(O) R '", S(O),R ', and
'0(O)BNR BGR '-',

[0076J with the prm iso that any N-atom, lf present, in
addition to the N-&tom depicted ln above Fomlula I is
comprised in the fornl of 0 substituent selected from
nitro, MN, M(O)NR '"R, NR 'oC(O) R "".

NR O'C(O)OR '", NR oC(O)NR "R ".
NR " 'S(O)-R "'

S(O)BNR GR

Ru

[0077J wherein Q is selected front O. S. and CR'R'",
[0070J wherein R ', Rs, R . R', R, RG, R, and

RG" are independently selected from H. hydroxy, nitro,
CN. halogen. ALKI optionally substituted by one or

morc substltucnts Msh aryl optionally substituted by
onc or more substitumlts Ms, hcterocyclyl optionally
substituted by one or more substituents M", AI.K2
optionally substitmed by one or more substituents MG,
AI K3 optionally substituted by one or more substitu-
ents M". C(O)R""„C(O)OR»0-', C(O)
NR" OR"' OR"', OC(O) R'O', NR'O'C(O)
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R'", NR'0'C(0)OR" ". NR"'('(0)NR" R" ',

NR '(0),R ', OS(0),R" "0(0),R ', Bnd
S(0)zNR6 0R4

'0079]or R" with R', R" with R' R" with R" orR'ith R'ogcthcr Ibnu 0 or S,

[0080[ or a combination of R" and R". R" and Rz,
R'nd R" or R" and R'" together with the C atom to
wluch they are attached form a 4- lo 10-membered
carbocyclic or heterocyclic nng system, winch rutg
system Is opttonally substtlutcd by onc or morc sub-
stituents M',

[0081] or a combinanon ol' ' 1th R .
R' w 1th R',

or R w 1th R'ogether wtlh lhe C aloms lo v,hich they
are attached fornt a 4- to 10-membered carbocyclic or
heterocyclic ring systent, w:hich ring system is option-
ally substituted by one or more substinlents M".

[0082] R"u R'00 Rsu'so k'0'so * Rso R'06

R " R"0 R&n R" Rz" R'"'V'V'
'", and R 'ach heing independently selected front

I L ALKI optionally substituted by one or more sub-
stituents M"" and aryl optionally substituted by one or
morc substituenls M',

[0083[ M"„M', M" and M'"" each heing indepen-
dently selected from halogen. CN. nitro. hydroxy,
oxo ( 0), M(0)Rw', M(0)OR ', M(0)
NR"nRw'R'0', OC(0) R'06 NR407C(0)
R'06 NR40'C(0)OR" 0 NR" 'C(0)NR" R&n

NR 0(0)zR OS(0)zR S(0),R6
S(0)zNR6 0R 'nd aryl optionally substituted by

one or more substituents M"'I
[OU84J M&n being mdependently selected from halogen,

nitro. hydmxy, ('(0)R "', C(0)OR'0 . ~)R'"',
OC(0)R'0'„NR'0'(:(0)R"'". NR609C(0)

OR "'R'uC(0)NR'"R&n NR "S(0),R"',
OS(0)„R"', S(0)„R'". S(0),NR'00R", dnd

ALKI opttonally substituted by one or more subsutu-
nits Mss";

[0085] M'nd M" each being independently selected
from halognt. ntlro, hydroxy, i C(0)R ', M(0)
OR'"', ~(0)NR60'R'"w, ~R60', ~C(0)Ruxh

NR60 ('(0)R60" NR60 ('(0)OR '" NR"'0
(0)NR '"', NR '(0)zR ', ~)S(0)zR",

S(0) R"'„S(0).NR"0R"', and ALKI option-
ally substituted by one or more substinlents M",

[0086] M'nd M each being independently selected
from halogen, i CN, nitro. hydroxy, oxo ( 0),

C(0)R'0'(0)OR'00 C(0)NR""Rz
OR" OC(0)R"'R'0'C(0)R',
NR'C(0)OR"", NR"'C(0)NR" zR"',
NR" 6S(0),R"', OS(0),R"', S(0),R'",
S(0)zNR "0860', AI,K I optic&wily substituted by

one or nlore substituents M" 6 and aryl optionally
substituted by one or more substituents M';

[OU87[ Ms " being independently selected front halo-
gen„CN. nitro, hydroxy. oxo ( 0). C(0)R'"L

C(0)OR" „C(0)NR" oR" . OR'" . OC(0)
Ru", NR"'C(0)R" ", NR'0'C(0)OR'" ',

NR"'C(0)NR" R"', NR" 60(0) R'", OS
(0)-R" 6 S(0) R"' S(0),NR"0R6"

[0088] M' bctng Independently sclcctni Ibom halo-
uen, nitro, hydroxy, oxo ( 0), ('(0)R'oh i C(0)
OR'", OR'0, 0( (0)R6"'. NR60 (:(0)R6",

NR" S(0)zR', OS(0)zR"', S(0),R", an&I

S(0)zNR6 0R';
[0089J with the prm iso that any N-atom, If present, in

addition to the N-atom depicted in above formula 2 is
comprised in the fornt of 0 substituent selected from
nitro. CN. C(0)NR" oR"

. NR" nC(0) R"'",
NR'C(0)OR'0'. NR"'C(0)NR" R" ',
NR" S(0)zR", and S(0)zNR 00R'

(31

tt 4
F00I0I)6 3

[0090J wherein
[0091] IJ is selected from CR"R'". 0 and S;
[0092] T is selected from CR90R", 0, and S, with the

prov&so that only onc of U and T may bc schmted from
0 and S: and

[0093] R" R", R", Rz, R", R" R", R'". R&w and
8 're independently selected fmm I I. hydroxy, nitro,
~'N, halogen. AI.KI opttonally substituted by one or
more substituents M". aryl optionally substituted by
one or more substituents M'", heterocyclyl optionally
substttuhxl by onc or more substiluenls M ', ALK2
optionally subsululed by onc or more substtlucnts Iviz .

ALK3 opttonally subsulutcd by one or more subsutu-
ents M", ('(0)R70L ('(0)OR "', ~ (0)
NRwzR ', ~)87"', ~)(:(0) R ", NR 07( (0)
R'0". NR70'C(0)OR"0 NR"'C(0)NR" zR"',

NR'"S(0),R ", OS(0)zR "„S(0),R"'. and
S(0)zNR-70R

[0094] or 0 combinauon of R 'nd R, R 'nd Rz,
R 'nd R'', R'td Rz". or R"0 and R"'ogcthcr Rzrm

Our S,

[0095[ or a combination of R" and R", R" and R',
R mtd R, R mtd R . or Rsu and R' togcthcr wtdt
thc C a(out to whtch lhcv at'0 &Iudchcd Iornt d 4- lo
10-mcmbcrcd carbocyclic or hctcrocychc nng system,
v hich ring systenl is optionally substituted by one or
more substituents M'

[0096] or 0 combinauon of R and R, R74 and R ",

R 0 and R ". or Rz" and R 'ogether wtth the C atoms
to which they arc duached form a 4- to Ip-member&xi
carbocyclic or heterocychc ring system, which ring
system is optionally substituted by one or more sub-
stituents Mz,

[pp97] R 01 R70 R 0. R704 R70 R706 R707 R os

R709 R IQ R7I I Rzl Rzl 'I 8716 8717 8716 R 19

8"0 and Rzm are independently selected from II,
AI Kl optionally substituted by one or more substitu-
ents M'"" and aryi optionally substituted by one or
more substituents M":

[0098J M '. M, M" and M "" are each independently
selected from hydroxy, oxo ( 0), nitro, i CN, halo-
gen, ('(O)Rw', ~'(0)OR ", ('(0)NR 06R'R'"'.OC(0)R70'„NR'"'C(0)R'0',

NR'C(0)OR"". NR"'C(0)NR" R" ',



US 20]8/0]]872] A]
10

May 3, 2018

66 PU 1(66

l*olflaitfl 4

xiUI
xiUU

xi 6

Rfll

[0106] wherein
[0107] R", R", R", R". R". R", R', R", R', R'0",

Ria'nd R'02 are independently selected front Ii,
hydroxy. nitm. ~'N. halogen, AI,KI optionally sub-
stituted bv one or nlore substituents M'. aryl option-
ally substituted by one or more substituents Ms'-. het-
erocyclyl optionally substituted by one or more

NR '(O)2R ', OS(OLR7' S(O),R ',
S(O)2NR 20R 'nd aryl optiollally subsututed by

onc or morc substituents M70,

[0099] M each independently selected from hydroxy,
nitro. halogen, W'(O)Rd", ( (O)OR ", W)R "',

OC(O)RUU', NR'"'C(O) Rl"'. NRx"C(O)
OR '", NR "C(O)NR" R"', NR"'S(O),R" 7,

OS(O)2R ', S(O)„R ', S(O)2NR UR 'nd
ALKI opuonally substituted by onc or more subsutu-
cnts M7™,

[UIUUJ M 'nd M each independently selected front
hydroxy. nitro, halogen, i C(O)k "', i C(O)OR "',

C(O)NR'0'RUU . OR"'. OC(O)R'"'R"'(O)R"". NR'0'C(O)OR"', NR"'C
(O)NR" R '"„NR'"S(O)2RU", OS(O)2R"',

S(O)flR"', S(O)2NR720RU 'nd ALKI optionally
subsututixl by one or more subsutucnts M'"",

[0101] M
* and M each independently selected front

hydroxy. oxo ( 0), nitro, W N. halogen, i C(O)

OC(O)R'0', NR'0'C(O)R70'. NR""C(O)
OR '", NR"'C(O)NR" R'. NR"'S(O)2R"',
~S(O)2R"', S(O),R"'. S(O)2NR'2 R'm,
ALKI opuonally substituted by onc or more subsutu-
ents Ml"6 and aryl optionally substituted by one or
nlore substituents M "":

[0 I UZJ M ' each independently selected from hydroxy,
oxo ( 0), nitro, CN, halogen. C(O) R'UL C(O)
OR " „C(O)NR" oR"

. OR'" . OC(O)R"',
NR""C(O)R"", NR'0'C(O)OR"', NR"'C

(O)NR'"', NR" US(O)2R"'. OS(O) R"",
S(Q),R ', and S(O),NRU UR ";

[0 1(OJ M
''" each independently selected from hydroxy,

oxo ( Q). nitm. halogen. W (O)R "', W'(O)OR ",
OR'"'.

OC(O)R'0'Rx"C(Q)R'"'R'C(O)OR"".

NR"'C(O)NR" R"',
NR '"S(O)2R ', ~S(O)2RU'", S(D),R ', and
S(O)2NR'RU ':

[0 IU4[ lvith the proviso tlmt any N-atom. if present, in
addition to the N-atom depicted in above Ilonnula 3 is
comprised in the fornl of a substituent selected front
nitrO. CN„C(O)NR'02R70

NRx"C(O)R'"'R""C(O)OR"'. NRlnC(O)NR" R"',
NR'"S(O),R'" and S(O)2NR'20R'm

[0105] and

substituents M", ALK2 optionally substituted by one
or morc substitumlts M . ALK3 optionally substttutflxI
by onc or more substitucnts M ', M(O)R "', M(O)
OR " ~'(O)NIi00'R~')1400 ~)( (O)R00*

NR"0 ('(O)R "", NR " ('(O)OR '", Nl& "C
(O)NR""Ra", NR""S(O),RU". OS(O).R"',

S(O),R"'. and S(O),NR'"R'2':
[0108] or a combinauon of R 'nd R, R 'nd R

R 'nd R ', R 'nd R , I& and R'0", or R'0'nd
R together tilrms Q or S.

[0109] or Rua and R 'ogether Ibml an oxygen budge
member (~ ),

[UIIUJ or a combination of R 'nd R . If 'nd RU4,

R" and R", R" and Rs", or R" and R'00 together with
the C atom to which they are attached form a 4- to
10-mcmbcrcd carbocyclic or hctcrocychc nng system,
which rulg system is optionally substituted by onc or
morc substituents M '.

[0111] or a combination of R" and R'0', R"'nd R'0',
R'and R", R'nd R", R'nd R" together withthe
C dtonls to which the)'lo audchixl Iolln a 4- to
10-mcmbcrcd carbocyclic or hctcrocychc nng system,
which rulg system is optionally substituted by onc or
more substituents M

[0112] R', R"', Ran'. R"' R"'. R'0', Raa', Raa',
R"", R"", R"', R"-". Ra", R"', Ra". R"", R"',
R " and R 're mch indcpcndcntly sclcctcd from LL

ALKI optionally subsututed by onc or morc substitu-
ents M""0 and aryl optionally substituted by one or
more substituents Ms": and

[0113] M ', M, M 'nd M 0 arc each indcpcndcntly
sclcctcd from hydroxy, oxo ( 0), nitro, ~'N, halo-
gen, ('(O)R "', ~'(O)OIf ", ('(O)NR 0'Rao,
M)R""', OC(O)R'0', NRU"'( (O)R'0',

NR"00('(O)QR"". NR"'('(O)NR" 2R"',
NR""S(O)2R"', OS(O)2R"", S(O),R"',
S(O),NR" R"'nd aryl optionally substituted by

onc or morc substitumlts M '",
[0114J M" is each independently selected from

hydroxy, nitro, lmlogen. ~'(O)R "'. ~'(O)OR ",
C(Q)NR202RU04, QRUUU Q( (Q)RUUU

NR'C(O) Ra"'. NR'C(O)OR"". NRU "C
(O)NR" 2Rro ', NR" 'S(O)2RUo', OS(O)2R"",

S(O),R ' S(O)2NR UR "andALKI optionally
substituted by one or nlore substituents M "",

[0115] M'nd M" are each independently selected
from hvdroxv, nitro. halogen. C(O)R'0', C(O)
OR"'-', M(O)NR "R'" OR"', MC(O)R"".

NR 0'C(O)R "". NR 0'C(O)OR"", NR"'C
(O)Nlim R ', NRU'S(Q)2R ' OS(O),RU'6,

S(O),R ", S(O)2NR UR" 'nd AI.KI optionally
substituted by one or nlore substituents M'0116JMUU and %107 are fllch independently selected
front hydroxy. oxo ( 0), nitro, ('N. halogen,

C(O)R'0', C(O)ORUU', C(O)NR'02R",
OR'. OC(O)R'„NR'0'C(O)RUU",
NR'C(O)ORaa'. NR"'C(O)NR" R" ',
NR'"S(O) R"', OS(Q)2R" 6, S(O),RU",
S(O)2NR 0R ', ALKI optionally substituted by

one or more substitnents M "'nd aryl optionally
substituted by one or nlore substituents M"",

[0117] M 'ach uldepcndcntly selected from hydroxy,
oxo ( Q), nitro, ('N. halogen. W'(0) lf "', W (0)
OR ", A'(O)NICx"Rm, Olf "', A)( (O)R "
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NR"'(O)R"". NRo"'C(O)OR"', NR"'C
(O)NR" 2R"", NR""S(O)2R"'. OS(O) R"',

S(O),R 'l S(O),NR oRv '0110]Mv"'ach independently selected from hydroxy,
oxo ( 0). nitro. halogen. C(O)R"", C(O)OR",

OR"", OC(O)R'o", NR""C(O)R"',
NR""C(O)OR"". NRsnC(O)NR" 2Rlu',
NR" oS(O),R"'S(O),R"'(O),R '(0)2NI&'20R24,

[0119] with the proviso that any N-atom. if present. in
aililition to the ¹tom dcpictcd ui above Formula 4 is
comprised in thc fonu ol a substituent sciectnl from
niuo. CN, C(O)NR " R ", OR "'. OC(O)
Roo', NR'o7C(O)R'os, NRw"C(O)OR n',

Nl&vnC(O)NI&v "R"", NR""S(O)2R" 'nd
S(O)2NR"oR"":

[0120] and whcrcui
[0121J AI,KI denotes branched or unbranched alkyl

bavin from I to 12 carbon atoms. cycloalkyl having
from 3 to 12 carbon atoms, or cycloalkyl substituted
alkyl groups havuig from 4 to 12 carbon atoms in total,

[0122[ AI,K2 denotes olefinic groups having from 2 to
12 carbon atoms and having one or more double bonds,
and includes acyclic branched and unbranched Cs-C»
carbon chains with one or more double bonds, carbo-
cycles having from 5 to 10 carbon atoms and one or
morc double bonds with or without sale chmns,
cycloalkyl subsututed acychc branched and
unbranched carbon chains having from 5 to 12 carbon
atoms in total and cycloalkenyl sustitued alkyl nxiieties
having from 6 to 12 carbon atoms in total,

[0123] ALK3 denotes branched or unbranched alkynyl
having front 2 to 12 carbon atoins or cycloalkyl sub-
stituted alk3nyl having from 5 to 12 carbon atonis in
total,

[0124] x is I or 2.
[t)125] I'or a compound of I ormula I with each and any
roup NX I X2. R'referably represents ALKI. in particuLar

unbranched Cl Cii alkyl, branched Cl-Crs alkyl, C4-C:,
cv cloall 1 I ol Co Cs cyclo'tlkvl C 4 Cs alkyl-. or ALKI sub-
sututixl by aryl. preferably phenyl, which aryl may option-
ally bc substituted as sct out above, preli:rably by one or
niore substituents independently selected from branched or
iilibraliclierl (

4
(

4
'ill yl I

2
(

4
nlkoxy I'I ilogen. hydroxy,

nitm. and ~'N
[0126] For a compound of Fonuula I with any roup
NXIX2. R'orc prcli:rably rcxlresents unbranchnl C, -C„
alkyl, branched CleC42 alkyl. Ci-Cs cycloalkyl or CcC»
cycloalkylcCi ( s 'illyl-
[0127] In certain preferred embodiments of compounds
according to Formula I, NHRI rcprcsents mcthylannno. as
illustrated by the following Fomiula Iii

[0120] In certain other embodiments of compounds
according to Fomiula I. NHRI rcprcscnts cyclopropy-
lamino. as illustratixl by Fonmila IV below

[t)129J In further exemplary embodiments R'ay be
ethyl, isopropyl, cyclopropyl-methyl-„cyclopentyl-methyl-,
or Cl-C12 alkoxy-phenyl-ethyl-, such as (2-methoxy-phe-
nyl)-ethyl-.

[t)130J In certain embodiments, in each and any compound
according to one of Formulas I, H. IH. and IV, X'ndX'ogethervvith the N to which they are attached may form a
hctcrocyclc accorduig to Fomiula I

i onnnio. i

))4~4 t)4')44

t)44

wherein R '. R ', R . R . R ', and R 'arc tndc7tcndently
selected from 11, hydroxy, nitni. i CN, halogen, AI,KI
optionally substituted by one or more substituents M ', aryl
optionally substituted by one or more substituents M -',

heterocyclyl optionally substituted by one or more substitu-
ents M '. ALK2 optionally substituted by one or more
substitucnts M, ALK3 opuonally subsututed by one or
more substituents M ', C(O)R "', C(O)OR "

. ~(O)
NR oiR " ~)l& "'C(O) R "*, NR " C(O) R "",

NR " C(O)OR '" NR "C(O)NR ' ''. NR '

(O),R ", OS(O).R '", S(O),R " and S(O)
2NR oR

orR 'ithR —. R -'with R or R 'with R 'ogether form
0 or S.

oracombinationofR andR „R 'andR .orR 'andR 'ogo)hir witli tlic C atoiii to whlcli they tire attached loriii tl

4- to 10-membered carbocyclm or hcterocychc nng system.
v hich ring system is optionally substituted by one or more
substituents M

or a combination of R 'ith R 'r R 'ith R 'ogether
v ith the C atoms to which they are attached form a 3- or 4-
to 10-membered carbocyclic or heterocyclic nng system,
v hich rin system is optionally substituted by one or more
substitucnts bl '.

RoLR -',R'".Ro.R ',Ro',R'",Ro',R ',R'",
caci

being uidcpcndcntly sclccted from H, ALKI optionally
substituted by one or more substituents M ", aryl optionally
substituted by one or more substituents M '.
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wherein R "in S(O)sR "may also be F or vinyl.
wherein R "'. R "', I& "'ay each independently also be
vinyl.
M '. M . M 'nd M each beuig uidcpcndcntly selected
from lmlogen, CN, nitro, hydroxy. oxo ( D), ~(O)
R ', C(O)OR "', ~(O)NR o'R ', OR "', ~C
(O)R "'. NR " C(O) R "", NR ovC(O)OR '",

NR "((O)NR ' ', Nl& 'ag(O)zk ", ~)S(Oj
,R ". S(O),R ". S(O),NR 'uR '-'nd aryl optionally
substituted by one or more substituents M '*',

M 'cuig indcpcndcntly selected from, halogen, nitro,
hydroxy. W'(O)lt "'. W'(O)OR ", W)lt "', W)C(O)
R ", NI& ''(0) R ", NR '9('(O)OR '", NR "C
(O)NR 'R ", NR "S(O).R ", OS(O).R '" S(O)
,R ", S(O)sNR 'R ', ALKI optionally substituted by
one or more substitucnts M 'nd aryl optionally substi-
tutixi by om: or more subsutucnts M',
M '. M "each being independently selected from, halogen,
nitro, hydroxy„C(O)R "'. C(O)OR '-'. C(O)
NR "'R o

. OR "'. OC(O)R '", NR "C(O)R ",
NR "'C(O)OR '", NR "C(O)NR 'sR ", NR "S

(0) R "', ~S(O)zR"', S(O),R ', S(O) NR aR

and ALKI optioimlly substituted by onc or morc substitucnts

M 'nd M 'ach being independently selected from halo-
gen, CN, nitro, hydroxy. oxo ( 0). M(O)R '", M(O)
OR ', ~(O)NR a'R "', OR "', OC(O)R "'*,

NR o'C(O) R '", NR'o C(O)OR '". NR ''C(O)
NR ' ". NR '(O)zR ''. ~IS(O)zl& '", S(O)
,R '". S(O)zNlf oR ', AI.KI optionally substituted by
one or more substituents M "" and aryl optionally substi-
nited by one or more substituents M '":
Nl '" beiim independently selected from halogen, i ON,
nitm. hydroxy, oxo ( Oj, W'(O)R "', W'(O)Olt ",

('(O)NR asR ', ~)R "
. Ot (Oj R "

. NR "C(O)
R "', NR '9C(O)OR '", NR nC(O)NR "R ",

NR '(O)zR ', OS(O)zR ' S(O),R ', and
S(O)2NR oR

Nl *'ein independently selected from halogen. nitro,
hydroxy. oxo ( 0), C(O)Rsu', A (O)OR "-')Its"',

OC(O)R a'„NR a'C(O)R "". NR "C(O)OR '",
NR "C(O)NR "R ", NR '"S(O)zR ". OS(O)

,R ". S(O)„R ", S(O)„NR "'R -" and ALKI, wluch
is optionally substituted by onc or morc of halogen, ~N,
nitm. hydmxy or I

] ]
alkoxy:

svherein x is 0. I or 2„preferably 2.
with thc pro&iso tlrat any ¹tom, if present. in addition to
the N-atom depicted in above Iionnuhs I is comprised in the
form of a substituent selected from nitro. i CN. i C(O)
NR osR a

. NR 'C(O)R "', NR "C(O)OR '",
NR "C(O)NR "R ", NR "S(O),R " and S(O)

zNR oR

[0131J I'or instance, at least 2, or at least 3. or at least 4,
or at least 5 of R ', R, R, R . R ', and R 'ay be
hydrogen. Prefembly„at least 4, or at least 5 of Rsk Rsz. Rs',
R, R, and R 're hydrogen.
[t)132] I'or mstance. the azetidinyl moiety according to
above Fomtuia I may be mono- or disubstituted. i.e, 4 to 5

twoofR ',R ',R ",R,R ',andR aredilli:rentibomH,
and arc prcfi:rably uidcpcndcntly sclectcd from Ihioro,
chloro, hydroxyl. C,-C „alkoxy, phenyl, substituted phenyl,
halogen-substituted phenyl, benzyl, substituted benzyl,
halogen-substituted benzyl, ~'(Ij) NI I (Clla)z

(C,Hs) S(O)zF. C(O) NH (CHs)s (C,H4) NH
C(O)~H CH„or two oi' '. R '. R ', R, R ', and
R * togcthcr Ibrm an oxo group or a spiro group. As evident
from the examples below and in 'I'able 1. one of R 'nd R
may be I I~'(0) Nl I (('I lzjz (('sl Is) S(O)zli or

C(O) NH (('Hz)z (C,H ) NH C(O) CH CH,
whereas the other one of R 'nd R as well as R '. R ',
R ', and R 're then preferably H

[0133] If a combumtion oi'R 'nd R, R 'nd R, or
R 'nd R " together ivith the ('tom to which they are
attached tiirm a 4-. 5-, 6-. 7-. 8-. 9- or 10-niembered
carbocyclic or heterocyclic ring system„which rmg system
is optionally substituted by one or more substituentc M ',
said nng system may bc saturated. If the nng system Quis
formed is heterocyclic, it prefi:rably contains 0, typically
onc oxygen atom only. In hamiony with thc proviso, said
riag system may not comprise a N ring member The 1- to
10-membered carbocyclic ring system may be a 4-, 5-, 6- or
7-membered monocyclic ring system, for instance. or may
be a 7-. 8-. 9- or 10-menibered bicyclic ring ay~tern. The
ring-system may comprise a saturated carbocychc or het-
erocyclic 3-, 4-. 5- or 6-mcmbcrtxl nng fuscxI to a benzene
ring, for instance. Examples of 3- or 4- to IO-mcmbercxI
carbocyclic or heterocyclic ring systems tints formed include
some of the 3- or 1- to 7-membered monocyclic heterocy-
cloally moieties and bicyclic heterocycloalkyl moieties set
out aboi e. vvhich may optionally be annealed to a benzene
nng, as long as the ring system tlnis I'onncd docs not
compose morc than 10 nng atoms

[0134J If a conibination of R 'ith lf 'r R 'ith R 'ogetherwith the C atoms to ivhich they are attached form
a 4-. 5-, 6-„7-. 8o 9- or 10-membered carbocyclic or
heterocyclic ring system, which ring system is optionally
substituted by one or more subsutumits M, said nng
system may bc saturated, for instance. II'he nng system Quis
fonued is heterocyclic, it preferably contains O. preferably
only one oxygen atom In harniony with the proviso, said
ring system may not comprise a N ring member. In the
altematiie. the ring system may include a benzene rin
annealed to a carbocycle or heterocycle, which carbocyle or
hctcrocycle include the R 'ith R 'r R 'ith R
together with thc C atoms to wluch they arc atuichcd.
I:xaniples of 3- to 10-membered carbocychc or heterocyclic
ring systems tints fomied include the 3- or 4 to 7-niembered
nxmocyclic hetemcycloalky moieties and bicyclic heteni-
cycloalkyl moieties set out above. which may optionally be
annealed to a benzene ring, as ion as the rin system thus
formed docs not compose more than 10 nng atoms. In a
further altcnmtive embodiment, the ruig system fonucd by
combination of R 'vith R 'r R 'ith R 'ogether ivith
the C atoms to ivhich they are attached may be or comprise
a benzene ring
[0135] As cxprcsscd by the provwo, R ', R ', R ', R~,
R ', and R 'ncluding any subsutumits, if present, arc
selcctcd such that thc azctiduiyl moiety according to For-
mula I does not coniprise an amino mup or any further N
riag members (in any spire or annealed group) Any N-atom,
if present, in addition to the N-atom depicted in above
Formula I is comprised in the form of a substituent selected
from nitm, CN, ~(O)NR sR, NR zC(O)R ",

NR '"C(O)OR '" NR ''C(O)NR" R '' and
NR "vS(O)cR "

. Of course, thcsc substitucnts may be
used if and where the respective dehnitions of R and M
foresee it.
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]0136] In preferred embodiments, at least one of R '. R ',
R ', R . R ', and R 's selected fmm Oi 011,,

0 CH, CH, 0 (C, „alkyl). O-ALKI,
CHz~ CH,. (CHz)z 4 0 (CH,)o 4CH,,
CH. S CH,. OH. CH, OH, (CHz)z 4 OH,
CF,. CH, Br, (CHJ Br, F. ~i, zsttbzsututed

or unsubstituted phenyl, substituted or unsubstituted henzyl,
chloro-benzyl. 2-chlorobcnzyl, 3-cltiorobenzyl. 4-chlo-
robettzyl. methoxy-benzyl, 2-methoxy-benzyl, 6-methoxy-
bcnzyl, methyl-bcnzyl, 2-methyl-bcnzyl, 3-methyl-benzyl,
I -methyl-I-phenyl-ethyl. phenethyl, diphenyl-hydroxy-
methyi ( C(OH)(C,H,)z). benzol'umnyl. 2-benzofuranyl,
thiophenyl, thiophen-3-yl. substituted or unsubstttuted
methyl, substituted or unsubstituted ethyl, substituted or
unsubslituled tsopropyl, substttutcd or unsubsututed isobu-
tyl. substituted or unsubstituted cyclopentyl. CH, C
(0)~ C4H„C(0+NHI. M(0) NH (C4HI),

( (0) NI I (( I la)z (( &ii4) S(0) lz ( (0) NH

(CH,)z (C,H4) NHM(0) OW'(CHI)„M(0)
NI I ((:I lz)z (('4114) NI I C(0)i OI I Cl lz,

(C,H4) NH C(0) CH~H„(C&H4) C(0)
('il (:II,, (('&114) (:II 0, (('&114)—S(0)z
CH CH„(C,H4) F, (C„H4) S(0),F. O (CHz)

(CsHI), M(0)M (C4FI). CHzM(0jO
(C,Fs). CH 0, and allyl. Vice versa, the remainder of
thc postuons mould be constituted by H.

]0137] In certain other preferred embodiments, R '. R -',

R ', R, R ', and R 'utcludutg mty subslilucnts, tfpresmtt,
are selected such that the N atom depicted in above I'ornnda
I is the only N atom composed by FormuLa 1.

]0130] For instance„ in the compounds accordiltg to each
of Formula I or II, as nell as III and IV, X'nd X'ogether
u ith thc N to zsluch they arc attached may form an azelidutyl
structure according to the follotving I ormulas I a to I o

R

R

-conlhul&xl

1Iu

F F

x

o 0

Id
Ol
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-conunuml -coiiliiunxlR'I

I
y lnpuiul-uycrhyl- Fquuula I

v Inpeulyl-meuryt- nr-Iq
.11 K I, aul sul I d u u(5 baht I d subsl I I d pl m I I q muh I

;II K I, 5 ball I«d (ib . bsl lul d . b ul I Iph yl I lq
I q muh I

I lq

Ip
[0141] In allcmulivc mnboduncntb, ui each mid any com-
Pound Imcorduig to onc ol'hoy e Formulas Is II. III r and IV,
X'nd Xs together yvith the N to which they are attached
may form a heterocycle accordilm to lronnula 2

I'orlryrds. 1

OPI 5(II sr Cr CS alkyl
Opl s((151 C ( C 6 'rlkyl
OPI 5(II sr Cr CS alkyl
Opl subsl CCC„alkyl
Opl 5 has. (3 (' Ikyl

Opl . bst. (3 C„, lkyl
Opl 5 has. (3 (' Ikyl

Opl . bst. (', C(, lkvl
Opl subsr C, CS alkyl
Opl subsr Ch C(au:yl
Opl subsr Cs or Cs cy Io.ylkyl

Opl subsr Cb or Cs cycl .(lkyl
OPI subsl Cs or Cu cycln:rlkyl
Opl subsr C, nr Cs cy Inalkyl
OPI subsl Cs or Ca cycln:rlkyl
opl 5 has. (3 s (h*y I . Ikyl
Opl . bst.(ho (h*ycl Ikil
opl 5 has. (3 s (1 *7 I . Ikyl
opl . bst.(ho (1*yet Ikil
Opl subsr Cs or Cs cy Io.ylkyl

MSHS
MSH,
sopmpyl

Is prnpyl
cyclopmpi I-urcrhvl-
cvcloprnpyl-mclhyl-

Forryyula I

la-lq
Fqimula I

la-lq

1. I q

1. I q
Fqrmula I

16 lq
Fqrmula I

16 lq
Fquyyula I

la-lq
Fquyyula I

l. Iq

l. Iq

la lq
I'qrmuly I

la lq
I'qrmuly I

la-lq
Fqimula I

la-lq

[0139] Particularly preferred are the azetidinyl moieties
according lo above Formulas ld, lc, lh, lir lk, IP and lcp

[0149] The present invention thus encompasses. amongst
others. Ihc lollowlng cxcmplary cmbudimcnl ol compounds
according to irormula I, respectively groups of compounds

wherein 0 is selected from 0, sb and ('R R
whcrcin R", R", R ", R 6, R, R . R'vr and R 5 are
htduqicndcntly sclectml from H. hydroxy, iutror ~N, halo-
gen, ALKI optiormlly substttutuxl by onc or morc substilu-
ents M", aryl optionally subsntuted by one or more sub-
stituents Mn, heterocyclyl optionally substituted by one or
more substituents M", ALK2 optionally substituted by one
or more substituents M, ALK3 optionally substituted by
onc or more subslilumus M, M(0)R'nh M(0)OR "

.

~(0)NR'R'"m, OR'"'. ~C(0) R""L NRsn'C(0)
R'n", NR'n'C(0)OR" " NR" '(0)NR" 2R" 'IC'S(0)uli"', OS(0) iq", S(0),R", aod

S(0)SNR'cuR'm
or R" with R'-". R" with R' R" with R'" or R" with R"
together iiyrm 0 or S.
or a combination of Iq 'nd Iq . R" and R, R" andR'r

R" and R" together with the C atom to which they are
attached form a 4- to IO-membered carbocyclic or hetero-
cychc ring system, wluch ring system is optionally substi-
tuted by onc or morc substiluenls M',
ora combination of R" with Iq ', R with Rn, or R" with
R" to ether with the C atonis to which they are attached
form a 3-, 4O 3-, Gu 7-. g-s 9-. or IO-membered carbocyclic
or hcterocychc nng system. wluch nng system is optionally
substituted by onc or morc substltucnts M'
Rnoi R562 R 0 R.os R56. R5no R nv R5(ia Rnoc R io

R"'. R" . R" ', R'"s R", R"', R"'„R'. and Rcm each
being lndependentlyselected from H, ALKI optionally
substituted by onc or morc substituenls M " and aryl
oplionally substituted by onc or morc substiluenm M',
wherein R"5 in S(0),R " niay also be F or vinyl.
whcrcin R'oh R 6 Imd R'n" may each independently also be
vinyl,
Mnh Mn, M" and M"" each bein independently selected
from halo en. CN, nitro. hydroxy. oxo ( 0), ('(0)
R"", C(0)OR"'-". M(0)NRm"R'", MRw'C
(0) R'6'*, NR'n'C(0) Rs", NRsn C(0)OR"",

NRSOC(0)NR" RS"', NR" SS(0),R"'r ~S(0)
2Iq" ", S(0)sR", S(0)2NR"nR' and aryl optionally
substituted by one or more substituents M" a:
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M" being independently selected from halo en. nitro,
hvdroxyl C(0)R", C(0)OR'0"-, ~R"". OC(0)
R»0'L NR""C(0)R'O', NR'0 C(0)OR"", NR"'C
(0)NR" R"', NR" »S(0)»R"', ~)S(0),R"", S(0)
,R '". S(0)zNR'R» ', AI.KI optionally substituted by
one or nlore substituents Mz". and aryl optionally substi-
nlted by one or more substituents M"":
M'nd M'ach being utd07tcndcntly selected Ibom halo-

en, nitro. hydroxy. C(0)R»UL ( (0)OICU', / C(0)
NR 0»R»0

. OR "', 0('(0)R " NR'"7('(0)IC"
NR'09C(0)OR"". NR2 "('(0)NR"2R2". NR"'S

(0)2R", OS(0),R"', S(0),R"', S(0)„NR'2 R'2',
and ALKI optionally substituted by one or more sub stituents
M»»»

Mz and Ms each being independently selected front halo-
gen, CN„nitro. hydroxy. oxo ( 0), C(0)R'UL C(0)
OR, C(0)NR'0»R'0 . OR'. OC(0)R',

NR"2RM '. NR" S(0)2R" . ~S(0)2R ". S(0)
,R", S(0),NR» UR"', ALKi opuonally substiiuted by
one or more sub»tituents M'"» and aryl optionally substi-
tuted by one or more»ubstituent» M'',
M'eing indcpmidmitly sclcctixI from halo en, ~N,
nitro. hydroxy, oxo ( 0), / C(0)R»0', / 0(D)ORUU,

C(0)NR»0'R'0', ~R'0'', OC(0)R»"'. NR»02C(0)
R'0", NR'09(:(0)01(l'", NR"'('(0)NR" R"',

NR S(0)zR ~)S((j) R ~ S(0) R ~ and
S(0)2NR220R"':

M' being indepcndcntly select»XI from lmlogml, nitro,
hydroxy. oxo ( 0), C(0)R»UL ~(0)OR»0 . OR'"',

0( (0)R» * NIC (.(0)R 0 NRM9( (0)OR
NR "((0)NR" R ', NR '»S(0)zg"', ~)S(Oj

,R"', S(0),R'", S(0)2NR"URrm and ALKI, wluch
is optionally substituted by one or more of halogen. CN,
nitro hv'Ilroxv'I'i iz alkoxvi
with the proviso that any N-atom, if present. in addition to
the N-Itonl depicted in above formula 2 is comprised m the
form of a substituent selected from nitro. CN. C(0)
NR 0»R "

. NR"'C(0)R'0", NR'O'C(0)OR'U',
NR "C(0)NR '"', NR '(0)IR ', Mlii S(0)

NR" UR»M
2

[t)142] As generally defined herein. x may be 0. I or 2 and
is preferably 2.

[t)143] For instance, at least 2, or at least 3, or at least 4,
or at least 5 of IC', R»L R'i. Rs, R", Rlr may be II
[t)144] In particularly preferred embodiments. Q Is
('R"R" (pyrmlidine moiety).
[(1145J In certam embodiments, Q is ('R'R'" and R",
R", R". R' R ', Rz, R", and R 're independently
selected from H, hydroxy, nitro, CN. halogen. ALKI
optionally substituted by one or more»ubstituents M". aryl
optionally substituted by one or more substinients M",
hcterocyclyl optionally subsututed by Unc or more subsniu-
mlts Ml h ALK2 optionally substituted by onc or morc
substituent» Ml, AI.K3 optionally substituted by one or
more sub»tituents M . / C(0)R20', ('(0)OR20 . / C(0)
NR»0»R"' OR'"'.

OC(0)R'O'R'O'C(0)R'"'R'"'C(0)OR"",

NR"'C(0)NR" R ", NR"'S
(0)IR"'„OS(0)IR"', S(0),R"'. and S(0)

UrR 'ith Rs . R" with Rz, R with Rz Ur R'ithR'o

ether foun 0 or S,
or a combination of R" and R", R" and Rs, R" and R'
or R 'nd Rs" together with the ('tom to which they are

attached form a 3- or 4- to 10-membered carbocyclic or
hctcrocyclic ring system. Uluch ruig system M optionally
substitutixl by onc or more substituentsM'r

a combination of R" lvith R'. R" with R", or R" with
R" together ivith the C atoms to which they are attached
form a 3- or 4- to 10-membered carbocyclic or heterocyclic
ring system. wluch nng systmn is optionally substituted by
Unc Ur morc substitucnts Mi.

more preferably:
R ', R, R ', Rz, R", R'', Rz, and R'" are Ind07tcndently
selcctcd from H, hydroxy. halogen. C,-C,2 alkyl, morc
preferabiv C,-('0 alkyl, optionally substituted by oneoi'ore

sub»tituents M '. aryl optionally substituted by one or
more substituents MM. ('(0)R20', C(0)OR20'. ('(0)
NR "2R"

. OR ", OC(0) R, NR C(0) R
NR'C(0)OR'UL NR-"C(0)NR"2R" ', NR"'S

(0),R'", ~S(0)2R"". S(0),R", and S(0)
NR"UR»M

2

or R" with R'-'. R" with R' R" v, ith R" or R" with R"
to ether form 0 or S,
or a combination of R" and R»L R" and R», R" and R'
or R and Rz together lvith the ('tonl to which they are
attached forin a 1- to 7-membered carbocyclic ring, which
ring is optionaliy substituted by one or more substituents
M". and
R201 R»0 R.itz R»0:I R»01 R 0» Ritti R (1» R»09 R»10

Rz" R" R" R" R" R'' R" R" R"" Rz"
and Rz" are each independently selected front I I. optionally
substituted Ci Ci alkyl, nlore prefembly optionally substi-
tuted C,-C, alkyl and optionally substituted aryl,
v herein optionally IC'n S(0)2R 'lay also be I'r
vinyl, wherein optionally R "'. R»02 and R " may each
independently also be vinyl.
[0146] In certain prci'crrcd embodiments of compounds of
any of Fonmilas I, II. III or IV, Q is selix (cd I'rom 0, S. and
('R" R". preferably CR"Rs», and R'L R»'-, IC', R', R",
Rz, Rz, and R'" (includina sub»tituent». if any) are selected
such that the N atom depicted in above Formula 2 is the only
N atom comprised by FormuLa 2.
[t)147J In certain embodiments of compounds of any of
Formulas, H, II or IV, is nlost preferably CR"R". and at
least one of R»L R' R"; R". R". R". R and R" is
selected from hydroxy, hydroxy-»ubstituted C,-C, alkyl,
such as hydroxymcthyl. hydroxycthyl, hydroxypropy. halo-
gen, slwh 0 Iluoro, Hlloro. selcctcd from H. methy, ethyl.
pmpvl and R'0" independently selected from methy. ethyl,
pmpv, / C(0)NR20 Rzo Vzith R»02 selected fmm I I,

methyl. ethyl. propvL and Rzo mdependently selected from
H, methyl, ethyi, propyI.IUazt
[t)14SJ In particularly preferred embodiments of com-
pounds of any of Formulas I„H„ IH or IV. Q is most
preferably CR"R ', and at least one of R", R', R', R',
R', R', R', and R is sclccted from unsubsututed phenyl
or phenyl substituted with one or morc of halogen, prcfi:r-
ably F and/or Cl, -hydroxy, C, -Cr alkoxy, mcthoxv, Ci Cr
haloalkoxy, S(0) I( S(0)z( I I ( I lz NI I ( (0)
('ll Cl lz. ('(O)A I I ( I lz and / CII( 0); unsubsti-
nited benzyl or benzyltzztzt substituted with one or more of
halo en. preferably F and/or CI. -hydroxy. C,-C, alkoxy,
Iucthoxy. C,-C» haloalkoxy. S(0)IF, S(0)2CH CH„

NH C(O)MH CH». C(0) CH CH». Mid / CH
( 0), UI Unslibstituted phcnylcthyl or plmnethyl substttutixI
with one or more of halogen, preferably 11 and/Ur ('I,
-hydroxy, methoxy. ( I (» alkoxy. ( I ( I haloall'oxy,
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S(0)sF. S(0)sCH CHc. NH C(0) CH CHs,
C(0)—CH &'I I,. and ~'ll( 0). In those embodi-

ments. wherein at least one of R". R' R", R' R". R",
R", and R's selixtcd from optionally substituted phenyl,
benzyl or phenethyl, a least another one of R". R". R",
R', R", R'', R' mid Rs is prcfi:rably selected from
hydroxy. &'.

e alkoxy, halogen, in particular is or Cl, or oxo.

[0149] If a combinauon ol'R" and R', R'nd R', R"
and R or R and R together with the &l atonl to wlucll
they arc auachcd Ibnn a 4- to JO-mcmbcrixl carbocyclic or
heterocyclic nng systeni optionally substituted by one or
more substituents M" or a combination of R" with R' R'ithR''. or R" with R" together with the & atoms to wluch
they are attached ferns a 3- or 4- to 10-membered carbocy-
clic or heterocyclic rin system optionally substituted by one
or ntore substituents M", then the 3- or 4- to 10-membered
carbocyclic or heterocyclic rin system may be smuated. If
the nng system thus I'onncd is heterocyclic, it prcfcrably
contains 0, for uistance onc oxygen atom only. Thc 3- or 4-
to 10-membered carbocyclic ring system may be a 3- or 4 to
7-membered monocychc ring system. for instance. or may
be a 7- to 10-membered bicyclic ring system. The ring-
system may comprise a saturated carbocyclic or heterocyclic
3- to 6-ntembered nng fused to a benzene ring. for instance.
Exmnples of 4- to I Omcmbcrcd carbocyclm or heterocyclic
ring systcnw thus fonncxJ include thc 4 to 7-membered
nionocyclic heterocycloalky moieties and bicyclic hetero-
cycloalkyl nioieties set out above as examplex v hich may
optionally be annealed to a benzene ring, as long, as the rin
system thus formed does not comprise more than 10 ring
atoms. An exemplary embodiment of NXIX2 with R" v ith
R forming a carbocylic nng system is ocnihydromdol-I-yl
or 2.3-ddiydro-indol-i-yl.

[&1150[ In preferred embodiments ofcompounds according
to Iiormula I. Ji, Ill or IV, wherein X'nd X together v ith
the N to which they are attached fomt a heterocycle accord-
ing to Formula 2, Q is most preferably CR'". and at least
onc ol'R ', R ', R . R, R ', R ", R", mid R is selected
from at least onc ol'", R", R", R', R", R'. R', andR's selected from 0~Ho 0—CHi CH,, 0
(Ci all yl) 0 AI Kl & JI 0~ Jis (& I I )
0 (&'I la)e~&'Jle, &'I la S &'I la, ~)I I, &'I J. 01 I,

(CHs)s~ OH. CF,. CH, Br, (CHs)s e Br,
F. CL substituted or unsubstituted phenyl. substituted or

unsubstituted bmizyl, chloro-bmizyl. 2-chlorobciizyl,
3-chlorobenzyl, 4-chlorobcnzyl, methoxy-bmtzyl,
2-methoxy-benzyl, 4-methoxy-benzyl, methyl-bciizyl,
2-methyl-benzyl, 3-methyl-benzyl, I -methyl-I -phenyl-
ethyl, phenethyl, diphenyl-hydroxy-methyl (~'(OJ I)

(C,Hs)s), benzofumnyl. 2-benzofuranyl, thiophenyl. thio-
phen-3-yl. substituted or unsubstituted methyl. substituted
or unsubstttutcd ethyl, subsututed or unsubstituted isopro-
pyl, substituted or unsubstitutcd isobutyl. substituted or
unsubstituied cyclopcntyl, WHY(0) 0 CeHe,

& (0) Nllz & (0) NJI (& eli.) i C(0)—NII
(&'I Is)z (& rile) S(0) I ' (0) NI I (& I I )
(Caid ) NH C(0) 0 &'(CH,),. C(0) NH (CHs)

(C,He) NH C(0)H C( CH CHs. (C,He)
NH C(0) CH CH,. ~CeHe) C(0)~H CH„

(CeHe)MH 0, (CiHe) S(0)sMH CH,,
(C„H ) F, (C,,H ) S(0),F, 0—(CH,), (CeHs),
&'(0) 0+&'elis), W'I Is& (0) 0 (&'el'e),
&'I I 0. and allyl

[0151] Preferably, in compounds of any of Fornnilas I, II,
BI or IV, in above Fornnila 2. at least one of R", R', R"
and R's selected front substituted or unsubstituted phenyl,
substituted or unsubstitmed benzyl, chloro-benzyl, 2-chlo-
robmizyl. 3-citlorobenzyl. 4-chlorobcnzyl, methoxy-bcnzyl.
2-methoxy-bcnzyl, 4-methoxy-benzyl,methyl-benzyl,
2-methyl-benzyL 3-methyl-benzyl„ I-methyl-I-phenyl-
ethyl, phenethyl, diphenyl-hydmxy-methyl ( C(OH)
(&'elle)s), benzofhranyl. 2-benzofuranyl. thiophenyl. and
tluophen-3-yl 'I he remainder of R", R', R" and I&e can
then be H. lier insttmce.
[0152] Prefcrablv, il'at least onc ofR", R' R", R', R".
R", R", and R'", preferably Rsk R". R" and R". is
selected from substituted or unsubstituted phenyl, substi-
nited or unsubstinited benzyl. chloro-benzyl. 2-chloroben-
zyl, 3-chlorobenzyl. 4-chlorobenzyl. niethoxy-benzyl,
2-methoxy-bcnzyl, 4-methoxy-bcnzyl methyl-bcnzyl.
2-niethyi-benzyl, 3-methyl-benzyl, I -methyl-I-phenyl-
ethyl, phenethyl, diphenyl-hydroxy-niethyl (~ (OI I)

(C,He),). benzofumnyl, 2-benzofuranyl„ tlgophenyl, thio-
phen-3-yl. another one of R". R' R'. R', R". R". R",
and R 's sclectcd from is prcfi:rably sclectcd from hydroxy,
C, r alkoxy, halogen. in partimilar F or Cl, or oxo.
[0153] Further prcfcrrcd cmbodunmits arc those wherein
at least one of R", Rs, R'i. Rs . IC', R', Rs . and Rss is
or comprises (&',I le)—S(0)sI'. (&',I le) &'(0)
CH CH„(C,He) CH 0, and (C,He) S(0)s
CH CHs.
[0154] Exemplary cmbodimmits ol'moictics according to
Formula 2 which may bc present ui compounds according to
Formula I, II, III or Itf are illustrated in thc followuig by
liorniulas 2a to 2x3.

zs
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[0155J 'the above particular embodiments shall encont-
pass any group according to Iiormula 2 that fiirms part ofany
entbodiment listed below) irrespective whether it is of For-
muhs I or II and irrespective of RL

[0156] In addition to theabove explicit exiunples. pyrro-
lidine moieties which have the smne substituent/combttta-
tion of substituents m a different position respectively dif-

ferent positions (for instance in position 2 rather than 3 or
vlcc vcr%i) itic cilually cxaillph:s of tile prcsctlt ill%oil)trill.

[t)157[ Iior instmtce, in lionnula 2, the various substituents
respectively groups and moieties are as follows:
[0150] Rso" Rso Rsos R'o'so', Raus Rs"', R'o",
Rscv R. Ic R. u Ries Rsi3 R i R 3 Ries Rs]9 Rs u

and Rs " each beino independently selected fmm I I, AI,KI
optionally substituted by one or more substituents M''nd
aryl optionally substituted by one or more substituents M'";
v herein R"s in S(0)sR " may also be F or vinyl,
whcrcin R '". R' imd R'os may each independently also be
vinyl,
[t)159J M ', M and M" are each independently selected
from halo en. CN, nitro. hydroxy. oxo ( 0), ('(0)
Rv", C(0)OR"' C(0)NR'o"R'", OR"'. OC
(0)R"', NR-o'C(0)R'"', NR'o'C(0)OR'n',

NRsoC(0)NR" Rs"', NR" sS(0),R"', ~S(0)
R" ", S(0),R", S(0) NR"oR' aind aryl optionally

substituted by one or more substituents M',
[0160] M" is independently selected fmm halngen, nitro,
hydroxy. C(0)R"". C(0)OR', ~R ", OC(0)
R'o'2 NR'o'C(0)R', NRso'C(0)OR"", NR"'C
(0)NR" R"', NR" sS(0) R"', OS(0)sR"", S(0)
,R", S(0)sNR soR'. AI,K I optionally substituted by
one or ntore substituents Ms"'. and aryl optionally substi-
tuted by one or more substintents M"%„

[0161] M 's indcpmtdmttly sclccted I'rom halogen, iuiro,
hydroxy. M(0)Rso'(0)OR%'(0)NR'o'Rso
~)R "', 0('(0)R "', NR " ('(0)R'"". NR'" ( (0)
OR" o NR u('(0)NI( '"', NR '(0) R", OS
(0),R"", S(0)„R"'. S(0),NR"oR'", and ALKI
optionally substituted by one or more substituents M'"2
[t)162J M 'nd M" are each independently selected from
halogen, / CN, nitm, hydroxy, oxo ( 0). W (0)R'o',
W'(0)OR'm,/ C(0)NR'"sgu', W)Ru' WX (0)R'os,

NR'o'C(0)R'o". NR'osC(0)OR"", NR%nC(0)

,R ', S(0)sNR""R'sh ALKI optionnlly subsututed by
ouc or morc substitucnts M' and aryl optiotmlly subsu-
tuted by one or ntore substituents M',
[0163] M"* is independently selected fmm halogen,

CN. nitro. hydroxy. oxo ( 0). C(0)R'o". C(0)
OR"'-'", ~(0)NRso""R', OR'"'", OC(0)R'o'",

NRso'"C(0) R'so". NRso C(0)OR"o", NR""C
(0)NR" %Rso", NR" s'S(0) R" ". OS(0) R" ',

S(0),R" ", S(0)sNR o'R '" and aryl oPtionally sub-
stituted bv one or ntore substituents M "'0164]M"" is indcpmtdmttly sclcctcd I'rom halogen.

CN. mtro, hvdroxv, oxo ( 0), C(0)Rsoh M(0)
OR'o ~'(0)NRso R'o . OR'"'('(0)R'o'R

" ('(0)R'"", NRso9( (0)OR"". NR'u( (0)
NR R: NR S(0)iR ~ OS(0) R S(0)
,R"', nnd S(0)cNR"oR'-';
[t)165J M "is independently selected from halogen, nitro,
hydroxy. C(0)Rs"", C(0)OR'"'". C(0)
NRvo"R"' OR'"", OC(0) R'o'". NR""C(0)
Rv"". NR""C(0)OR""" NR"'"C(0)NR 'R ',

NR""S(0)sR"". ~S(0)sR"", S(0),R" s",

S(0)sNR'"R"'". and ALKI optionally substituted by
one or more substituents M'ss

[0166] M "is utdcpmtdcntly selected from lralogcn, iuiro,
hydroxy. oxo ( 0). C(0)Rso'", C(0)OR'". ~(0)
ORso ", / C(0)NRso'"Rsc ", ()Ran%2 OC(0)R'os',

NR'o"*('(0) R'o"", NR'o"'('(0)OR""" NR"'%('
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Opt sat st C
1
( 6 'dkyl

Opt 5ulst Ct Ca alkyl
Opt subst Cs or Ca cyclo:dk&l
Opt subst C, orC„cv Ioaikyl
Opt . bst. I) 9 th*&cl Ik&l

opt 5 bss. I) a th *& I . Ikyl
I'0;
I'u

MSHS
MSH,
( v laptop&I
Cycloptopy!
tsopmp I

Is prop&i
cylopmp&l-ntcthyl-
'„ I p opyl 1 thyl

sp at'I'I th'll
nt & I m Iht I

ALK I subst tuted a th unsubst tuted ot subst tuted phenyl
~,HS (unsul. st tuted 91 subst tuted phenyl)
~SHS (unsubst lured ot subsnntted Phenyl!

FOJIuuls
s

FOJIuuls
s

I'otmul& 2
2a S3
I'otmul& 2

s 13
Fonuula 2

s 13
Fonuula 2

2

2

2a S3
Formula 2
2a 13

[(1171] In certain alternative embodiments according to the
present invention, in each and any compound according to

(0)NR" aR '". NR"'aS(0)SR"", OS(OHR"'"
S(0),RO". S(0),NR"'"R'2'", mtd ALKI, which ls

optionally substttutcx) by onc or more of halogen. ~N,
nitm. hydn&xy or (

I I
nlkoxy:

Rsot'«Rstlo R It1 Rat 1 RII RSII R
111 R. 17 R Ia

R" ". Rsau". and R"'" are each independently selected
fmm I I. AI,KI opttonally substituted by one or more sub-
stituents Ms "c and aryl optionally substituted by one or more
substituents M", wherein R"" in S(0)nR "" mny also
be F or vinyl. nnd whcrctn R'o", R '"'. and R "may each
indcpcndcntly also bc vinyl.
[0167] M'"'s tndcpmtdcntly seam(cd Ibom halogen,

('N. nitro, hydmxy, oxo. C(0)R'o'", C(0)OIUu ',
('(0)NR'us"R"' OR'"' ~X:(0)gm'",
NR'u'*('(0) Rsu'", NRsus ( (0)OR"9, NRSO "('0)NR'mR" 5". NR""S(0).R"" OS(0),R"'"
S(0)SR "

. S(0)SNR' R'. and aryl optionally
subslttutcd by one or more subsuttmnts M '0168]M' ts utdcpcndcntly sclectcd from halogen,

CN. mtro, hydroxy, oxos ~(0)Rsu") C(0)OR"',
C(0)NRso"Rso " OR'"'" OC(0)R™,
NRSC 6(.(0) R usa NRSusa(-(0)ORstoa NR5116( ~

(0)NRsm*R'"" NR"6*S(0).R"", OS(0)2R"'"
S(0) R '". S(0),NR'" R"'hereinRmu R" '* R'u" R" " R'" R " R',
oaa R59'16 Rsloa Rslte Rst 6 R51&a Ra&66 R5171 R Itte

Rs" '. R'". and Rs " arc each independently selcctcd
from H, ALKI opttonally substituted by halogen, CN,
nitm. hydroxy, oxo and aryl optionally substituted halogen,

('N. nitro, or hydmxy, wherein R" " in S(0)za '

may also be F or vinyL and wherein Rsu' Rsu'a and Rsu"
may each independently also be vinyl.
[0169] The same substitution pattern ac aix&ve (designu-
uon oi'M and R vanablcs) ts also apphcdblc for lhc M and
R groups and motcttcs of Fomtulas I, 2 mtd 4.
[01'70] The present tnvenuon tints encompasses lhc fol-
lotving exemplary embodiment of compounds accordtng to
ltonnula I. respectively gn&ups of cotnpounds:

one of above Fornutlas I. H. III, IM X'nd X'o ether with
the N lo whtch Ihcy are attached may form a helcmcycle
according to Furmula 3.

KS
Formula 3

v hcreul
II is selected from ( R'yt(' 0 and th
1's selected from ('Rn'R"', 0. and K with the proviso that
only one of U and T may be selected from 0 and S; and
R", R". R". R', R". R '„R". R". Rsu and Ra're
independently selected from H. hydroxy. nitro. CN, halo-
gen, ALKI optionally subsututtxl by onc or more subsutu-
mus M '. nryl opttonally substttuttxl by onc or morc sub-
stituents M ', heterocyclyl optionally substituted by one or
more substituents M", AI K2 optionally substituted by one
or more substituents M' ALK3 optionally substituted by
one or more substituents M', C(0)Rn". C(0)OR'",

C(0)NR"&Rn' OR'" . OC(0) Rn". NR" ('(0)
Rn", NRn "C(0)OR"", NR"'C(0)NR" R" ',

NR'16S(0) R'"', OS(0)SR', S(0),R", and
S(0)aNi('a"R's'I

or a combination of Rs'nd R, Rs'nd R, R" and Rs *,

R and R ", or R'" and R' together fornt 0 or S.

or a combination of R" and Rs', R and R, R 'nd R',
R" and R". or Rs and R" together wtth the C atom to
which they are attached fornt a 4- to 10-membered carbo-
c)'chc or hclurocvchc rltlg sv'blctu, watch tlag svslcul ts
opuonally substituted by onc or morc substtluenm M

or n combutauon of R'nd R, R and R ", R"o and Rs",

or R "and R
* together tvith the ('toms to which they are

attached foun a 3- or 1- to 10-membered carbocyclic or
heterocyclic ring system. Vvhich rin system is optionally
substituted by one or nu&re substituents M".
Rn", R' Rn". R'o

. R '„Rn", Rn". R'u', R"'. R"",
R711 R 12 R

I' !6 R7!7 R71, R71o R729 d R721

ittdu7&cadent)y scam(ed from H, ALKI opttonally substttutcxI
by one or more substituents Ms" and aryl opttonally sub-
stituted by one or more substituents M":
wherein R 'n S(0)SR 'ay also be I'r vinyl.
wherein R m', R'us and R'"" may each independently also be
vulvl.
M". M' M" and M " are each independently selected
from hydroxy. oxo ( 0), nitro, CN, halogen. C(0)
Rn", C(0)OR7"', ~(0)NR™Rm, OR'"', OC
(0)R'o'*, NR'o'C(0)RSC". NR™C(0)OR"".

NR"'(.'(0)NR " R"', NR '6)(0),R ' ~)S(0)
sR '", S(0),R ' S(0)nNRS oR 'nd aryl CPtionally
substituted by one or nu&re substituents M"";
M'5 each independently selected from hydroxy. nitro. halo-
gen, C(0)R ', C(0)OR ", OR "

. OC(0)R'o',
NR'C(0) R', NR'"'C(0)OR'"s NR" 'C(0)

NR"'R"'. NR" 6S(0)SR'', OS(0)SR"". S(0)
,R ', S(0)uNR auR7 '. ALKI opttonally substtlutcd by
one or more substituents M " and aryl optionally substi-
tuted by one or more substintents M '";
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M'nd M" each independently selected from hydroxy,
nitm. Imlogen, C(0)R "'. W'(0)01&i", W'(Oj
NR 'R "

. OR"". OC(0)R'o', NR""C(0)R',
NRzo'C(0)OR" o NR" 'C(0)NR" 'R" s NR" sS

(0),R" '„OS(0).R"", S(0),R"'. S(0)2NR'z"Rzu
and ALKI optiooally substituted by one or morc substituents
Nl

z's

M" and M" each independently selected from hydroxy, oxo
( 0). liltro, MN, halogen, W'(0) R "', M(0)OR

C(0)NR'"'R'", ~R o'. ~C(0)R'vi NRzozC(0)
R'o', NR""C(0)OR"", NR"'C(0)NR'"',

NRz'sS(0)zlzz', OS(0) R ', S(0),Rz''. S(0)
zNR R . AI Kl optioilally substihtted by one or nlore
substituents M" and aryl optionally substituted by one or
more substituents M"',

Xss

R'colitllillixl

M each indepcndcntly selcctcdI frum hydroxy. oxo ( 0),
mtro. MN, halogen, M(0) R "', M(0)OR ", M(0)
NR'3'R "

. ~)it '". OC(0)lthvk NR oz(:(0)R "",

Nltmv('(0)Olt '", NR "C(0)Nl& ' ", NR 'I
(0)zR" ', OS(0)zR ', S(0),R ', and S(0)
,NRzzoR'm

„

M 'ach indepcndcntly selcctcdI frum hydroxy. oxo ( 0),
mtro. Imlogen. ~(0)R "'. C(0)ORr", OR "', ~C
(0)Rzo", NR'o'C(0)R'o", NR""C(0)OR"",

NRz'"('(0)NR ' '', NR" 'S(0) R '', ~)S(0)
sitz' S(0),R", S(0)zNI& zoR " and AI Kl, wluch
is optionally substituted by one or more of halogen. CN,
nitro. hydroxy or C»z all oxy:

w iih thc promso tlrat any ¹tom, if present. ili zidditloli to
thc N-atom depicted in above Fomiuia3 is comprisal in the
form of a substituent selected from nitro. i CN. i C(0)
NItzosRzc

. NR'"'('(0)R'o', NRx"C(O)OR u',
Nlt'"('(0)NR ' ', NR '(0),R " and S(0)

,NRzzoR'm

[t)172] As per the general definition, x may be 0, I or 2,
and is prcfembly 2.

[t)173] I'orniula 3 thus covers, for instance, the follov ing
i 1 i 0 le tl ex

's0

as 1

Ri

[l)174J Most preferably, X'nd X together with the N to
v hich they are attached form a {umembered ring accordin
to fomiula 3A.

[l)175] In certain other preferred enibodinients. X'nd X

together with the N to which they are attached form a
6-membered ring according to fornhila 3B.

[l)176[ According to the proviso. the moieties according to
I ornmla 3 do not coniprise any amitie groups or N ring,
members in any heterocyclic ring fohned by the substitu-
ents.

[0177] In certain exemplary embodiments, U is selected
from CR"R". 0 and S: and T is selected from CR"oR". 0,
and S, with the proviso that only onc of U and T may be
sclectcd Irom 0 mid S: mid tv hereat the N atom depicted in
above Fohmila 3 is thc only N atom comprtscdI by the
nxiiety defined by liohnuia 3

[0178] In prei'crrcd embodunents, thc moiety according to
Iiorniula 3 inay be niono-. di- or trisubstituted. i e. one two
or three of R". It . R", Rz, I&". Ii", R". R". Rso and
R" are diiferent from H. In preferred embodnnents of
compounds vvith moieties according to Founula 3 for use in
compounds according to reach of Fomiulas I, 11, Bi mid IV,
such as 3A or 3B. most prei'crably 3A, at least onc of R'.
R, R '. Rz, R ', R ', R''. R, Rso and R"'s selected
from A)i Olla. Aj ( Ilz { Iis 0 (( i s alkyl),
W) AI'Kl' Ilz OW I is'I I I )z sW) (( I la)c
zCHs, CH, S CH„OH, CH, OH, (CHz)z

OH. CF, CH, Br, (CHz)z z Br. F, Cl,
substitutixl or unsubstttutcd phenyl, substituted or unsubsii-
tutcd bcnzyl, chloro-bmizyl. 2-chlorobmizyl, 3-chioroben-
zyl, 4-chlorobcnzyl, methoxy-bcuzyl, 2-methoxy-benzyl,
4-niethoxy-benzyl, methyl-benzyl, 2-niethyl-benzyl,
3-niethyl-benzyl, I -methyl-I -phenyl-ethyl. phenethyl,
diphenyl-hydroxy-methyl ( C(OH)(C,H,)z). benzofura-
nyl, Z-benzofuranyl, thiophenyl„ tluophen-3-yl, substituted
or unsubstitutcd methyl. substituted or unsubstitutcd ethyl.
substituted or unsubstitutcd isopropyl, subsututed or unsub-
stituted isobutyl, subsiituted or unsubshhited cyclopcntyl.
%11zi C(0) OA'sl Iz. A'(0) Nl iz. {'(0)
Ni I (( siis)* ~ (0) NI I (( I is)z (I elis) S(0)zI

C(0) NH (CHz)z (C,Hz) NH C(0) 0 C
(CHz)z. C(0) NzH (('iiz)z (C,H ) NH C(0)H
C( CH CHz, (CsHs) NHM(0+CH CH„
(CsHz)A(0) CHHHz. (CsHz)AH 0,

(CsHz) S(0) ~H CH„(CsHz) F. (CsHz) S

(0)zi' (Clis), (Csl I,), ~'(0) 0 (C,I',),
W'I izi C(0) 0 (Csl',). W'I I 0, and allyl The
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remainderofR" R'" R'" R" R" R" R&w and
R' would tvptcally bc H, as cvtdcnt from thc examples
bc&eln.

[0129] In ccrtmn prcfcrrcd cmbodunents ol'ompounds
with moieties according to I&ounukz 3 for use in compounds
according to reach of l&onnulas I. II. III and IV. such as 3A
or 3B. ntost preferably 3A. at least one of RZL R". R", R',
R, R ", R „R". Rso and R", ic selected from unsubsti-
tutnl phenyl or phenyl substttutcd w11h one or morc of
ludogen. prefbrably F and/or Cl, -hydroxv, C,-CC& alkoxy,
methoxy, C,-CCZ haloalkoxy, &J(0)ZF, S(0),CH CH,,

NI I/ C(0)/ Cl I &'I lz, &'(0)/ Cl I &'I Jz. and i CI I

( 0); unsubstituted benzyl or benzyit&azt substituted v ith
one or more of halogen, preiembly F and/or &'J. -hydroxy,
C,-C, alkoxy, methoxy. C,-C, haloalkoxy. S(0)ZF,

S(O)„CHMHZ, NHW'(0)W'H CH,, C(0)
CH CH„mtd CH( 0): or unsubstttutedphcnylcthyl or
phenethyl substttutcd wtth one or more of halo en, prefer-
ably I'negor &'I, -hydroxy. methoxy. «',- I alkoxy, & I &

haloalkoxy. S(0)zl'. S(0)z&'ll &'I is. NII/ C(0)
&'H CHZ„C(0) CH CHZ. and CH( 0).
[0188] In some embodiments, at least one of R". R", R"
and R" is selected fmm: unsubctituted phenyl or phenyl
sub st Itu ted w ith onc or morc of halogen. pref&:mbiy F and/or
Cl. -hydroxy. C,-C& alkoxy, methoxy, C,-C& haloalkoxy,

S(0)ZI'. S(0),&'I I &'ll,, Nl I & (0)/ Cl I Cllz,
C(0)—CI I &'I lz. and CI I( 0); unsubstituted benzyl

or benz) it&a I
stlbstttuted with one or more of halogen,

preferablyt F and/or CL -hydroxy, C,-CV alkoxy. methoxy,
C,-C, haloalkoxy. S(0)ZF, S(0),CH~H,. NH C
(O)MH CH, M(O~ZH CH, mtd MH( 0)l or
unsubstituted phenylcthyl or phenethyl substttuted w 1th one
or more of halogen, preferably I'nd/or &'I. -hydroxy,
ntethoxy, 0,-«'lkox) & I & s hakIalkoxy, S(0)zi&

S(0)ZCI I &'I lz. NHi C(0)i CH CHZ, &'(0)
&'H CH,„and CH( 0). Embodiments with substituted
benzyl. in Particular benzyltzast substituted with one ol
morc ol'alogen, preferably F attd/or Cl, -hydroxy. CI Cs
alkoxy, methoxy, C,-C& haloalkoxy are preli:rred.
[0181] In those mnboduncnts, wherein at least one of R',
R', R". Rs, R". R', R' and Rs" is selected front
optionally substituted phenyl, benzyl or phenethyl, a least
another one of Rob R'-'. R", R', R". R". R". and R" Is

preferably selected from hydroxy, C,, alkoxy, halogen, in
particuLsr F or CI, or oxo.
[0182] In prcfbrrcd embodiments ol compounds w 1th mot-
cties according to Formula 3 I'or use in compounds accord-
ing to reach o I'ormulas I, H, IH and IV. such as3A or 3B,
atleastoneofR '. R . R ', Rz, R '. R '„R ', R s. 8"o and
R 's selected from W)/ CI Iz, / CI Iz 0/ CI Is,

CHz S CHI OH CH OH CFI CH
Br, F. substituted or unsubstituted phenyl. substituted or
unsubstituted bmtzyl, chloro-bcnzyl, 2-chlorobcnzyi,
3-chlorobenzyl. 4-cldorobcnzyL methoxy-bcnzyl,
2-methoxy-bc&ra)1, methyl-bcnzyl, 2-methyl-bcnzyi,
3-methyl-benzyl, I -ntethyl-I -phenyl-ethyl. phenethyl,
diphenyl-hydroxy-methyl (/ C(011)(&'si ls)z), benzofura-
nyl, 2-benzofumnyl, thiophenyl, thiophen-3-yl, substituted
or unsubstituted methyl, substituted or unsubstituted ethyl,
subsututed or unsubstitutcd IsopropyL substttuted or unsub-
sututrxl Isobutyl, substttut&xl or unsubstitutcd cyclopcntyl,

CHZM(0) OM,Hw M(0) NHZ. C(0)
NH (&'sile), / C(0) Nii (&'Jla)z (0&IIx) SOZJL

(0) NI I (& I I )z (« III) NI I & (0) O~

(CH&)z. C(0) NH (CHZ)z (C,H ) NH C(0)
&'I I CI lz. (C&I Iz) Ni li C(0) &'I I CI I,,

(C&HI) C(0) CH CH„(C&HI) CH 0,
(CCHZ) S(0) ~H CH„(CZHZ) F, ~ (CHZ)
(CH); C(0) 0 (& F), CH, C(0) 0

(C&FI), ~H 0, and allyl. Preferably, If at least one of
R ', R, R', R, R", R' I&' R . R o and R&o is
sclectcd I)em substituted or unsubstttuted phenyL substi-
ntted or unsubstihtted benzyl. chloro-benz)1. 2-chloroben-
z)'I, 3-chlotobcnzvl. 4-chlotobcnzvl. Ulcthoxv-bi'nz)'I,
2-ntethoxy-benzyl, methyl-benzyl, 2-ntethyl-benzyl,
3-methyl-benz) I, I -methyl-I -phenyl-ethyl. phenethyl,
diphenyl-hydroxy-methyl (i C(OI I)(«' ls)z). benzofura-
nyl, 2-benzofuranyl, thiophenyl. thiophen-3-yl, another one
of R ', R ', R' R". R'. Rz, Rz", R"o nd Rs'electedfrom is prefembly selected from hydroxy, C«
alkoxy, halogen, in parttcular F or Cl, or oxo. In those
embodintents, the remainder of R '. R '. R '. R, 8", R',
R , R , R " mtd R 'rc preferably H

[l)183] Iixemplary embodiments of moieties according to
Fornnda 3 fbr usc in compounds accordutg to each of
l&orntulas I, II, III and IV are illustnzted in the follotving by
Formulas 3Ba and 3Aa to 3Acl:

(,)

0

".14
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-continued -eontlnluxi
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-continued

3Au

-cottlltnnxl

0
F

3Av

[01841 The present invention thus encompasses the fol-
lowutg exempiary compounds according to Formula I,
rebpcctivcly groups ol'ompounds, havtng NX'X corre-
spoudrng to Fonuuld 3:

RI

O

3A'1

3Ay

Opt s hsl &'I (Yj. Ikll
Opl bflt (.'I Cd Ikyl
Opt s hsl &'I o &'4 I, lkyl
Opt subst C'I or C4, I alt»i
Opt subst C'I or C4 o loalkvl
Opt subst C'I or C4, I alt»i
MHI
MH3
M H
M H.
('opi pyl('t p opyl
isol I 1»I

In ol'v I

ylnpropyl methvl
,Inpjopyl rnetln I

Inperjtylrnethvl
ynlnp ntvl m thvl

ALK I substitutct ith unsutstituted
nr substiuitcd phon I

ALK I substitutct ith unsutstituted
nr substiuitcd phon I

& "H4 !unvuhst I i I r. hsl lul d

ljh r» I!
& "H4 !unvuhst I i I r. hsl lul d

ljh r» I!

! nnulfls 'IB&

I onuitlfl 3

! nnulfls 'IB&

Fnnnula 3

Fomtulas 3B:j
Fnnnula 3

Fomtulas 3B:j

F lm Im !0

F lm Im !0
! nnula 3

I onuitlfls 3BI
! nnula 3

I onuitlfls 3BI
Fomtula "

:cdjj: I IA I

and 3Aa to 1»el

and 3Aa to 1»el

snd 3Aa tn 3Ac1

snd 3Aa tn 3Ac1

11&: le 1j I

11&: le 1j I

and 3Aa to 'I Act

and 3Aa to 'I Act

Fmm Im!0; 11&: le 1j I

Fomtulas 'IB:j snd 3Aa tn 3Act

[0185] In ccrtaut altenmtive mnboduncntb, In mty com-
Pound tmcordutg to onc ol'bove Formulas Ir II. Ills and IV,
X'nd X together wtth thc N to wluch they are attach&xi

may form a heterocycle accordilm to llonnula 4

I on nut a. 4

3Aal
p tel

p ts

Clural
1,&bl

Rise

v herein
R" R" R ', R', R '. R". R'. R'". R", R'oo Rm'ld
Rm arc tndcpcndcntly sclccted from H, hydroxy, tutro,
~'N, halogen. AI,K I optionally substituted by one or more
substltuents M '. aryl optionally substituted by one or more
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substituents M"„heterocyclyl optionally substituted by one
or morc substitucnts M', ALK2 optionally substttutcxl by
one or morc substituents M, ALK3 optionally subsututcd
by one or more substituents M ', ('(0)R "', i C(O)
Olt ", W'(O)NR usR "

. A)R"uk WX:(O)lt ",
NRvu'C(0)R'u', NR'evC(0)OR"", NRv"C(0)

NRiu R" '. NR"'S(0)2Rs". OS(0)zR"'. S(0)

ora combinationof R 'nd R, R and R, R" and R *,

R"z and R ". It and IH"", or R'u'nd R'uz together forms
0 or S.

or Rim and R" together form an oxygen brid e member(~ ),

or a combination of R 'nd R, Rv'nd R, R 'nd R
lt 'nd R . or R" and R'uu together with the f'toni to
which they are attached form a 4- to 10-membered carbo-
cyclic or heterocyclic ring system, which ring system is
optionally substituted by onc or more subsutuents M'

ore combination of R 'nd R'"', Its and R'"'. R 'nd R ',
It 'nd R', R" and Rs" together with the 0 atoms to wluch
they are attached form a 3- or 4- to 10-membered carbocy-
clic or hetemcyclic ring system, which riitg system is
optionally substituted by onc or more subsutuents M'

ltz ', R "', R "'. R ", R "', ltvc'. R ", Rsu, R"". R '",
lt uLR '.Rs",R"',It ',It ',It '.lt uandR 'are
each independently selected from I I, AI,KI optionally sub-
stituted by one or more substituents Mv"" and aryi optionally
substituted by one or more substituents M":
whermn R 'n S(0)zR 'ay also bc F or vmyl.
ivherein R"". Rsu'nd R'u'ay each independently also be
vinyl.
M '. M . M 'nd M "" arc each uidcpcndcntly selcctcd
from hydroxy. oxo ( 0), nitro, MN, halogen, M(0)
R""', 2 C(0)OR "

. M'(O)NRve Rvu, Mjlt ", M)C
(O)I&'"', NRsu'('(0) R'u', NR""f'(0)OR"",

NRv "C(0)NRv'zRv", NR""S(0)zR" L OS(0)
zR"'. S(0),R'", S(0)zNR"uR'" and aryl oPtionally
substituted by one or more substitiwnts M"",
M'z is each independently selected from hydroxy. nitro,
halogen. C(0)R"", C(0)OR'", OR"". OC(0)
R' NR 'C(0)R"", NR""C(0)OR"", NR"'C
(0)NR" R '', NR 'sS(0)zR ', ~S(0)zR '", S(0)
,R" . S(0)zNR uR 'nd ALKI optionally subsututcd
by one or more substituents M "';
M' and M arc each utdcpcndently selected from hydruxy,
nitro. halogen, C(0)R "'. M(0)OR ", M(0)
NR " lt "

. ~)R "', OC(O) R "", NR "7C(O)R "',
NRvu C(O)OR '", NR 'R:(O)NIt"' ", NR" )

(0)zR" ', OS(0)zR"", S(0),R"". S(0)2NRsz"Rs"
and ALKI optionally substituted by one or more sub stituents
Mvss

M and M" are each independently selected fmm hydroxy,
oxo ( 0). nitro. CN. halogen. C(0)R'uh C(0)
OR', C(0)NR'uzR'c . OR'. OC(0)R

NR""C(0)R'u', NRn "C(0)OR u', NR "C(0)
NR " R ''. NR 'sS(0)zR" . ~S(0)zR"". S(0)

S(0),NR ultzzh AI.KI optionally substituted by
one or more substituents Mv" and aryl optionally substi-
tuted by one or more substituents M

M " each indepcndcntly sclcctcxt frum hydroxy. oxo ( 0),
nitm. W'N, halogen, i 0(O) R "'. W'(O)OItw' i C(O)
Nlt usR"e

. ~)It "
. OC(O)R ", NR " (:(O)lt ",

NR'C(0)OR"", NRs"C(0)NRsu Rs". NR"'S
(0)zR"', ~S(0)zR"'. S(0),R"', and S(0)
NRvzcRzzz

2
M"" each independently selected front hydroxy, oxo ( 0),
nitro. halo en. C(0)Rvu', C(0)ORs"', OR'"', OC
(0)R"', NR'e'C(0)R'"'. NR's'C(0)ORsu',

NR"'C(0)NR"'Riu', NR"'S(0)zR"', ~S(0)
R '", S(0),R ', S(0)zNR uR 'nd ALKI, wluch

is optionally subsututcd by one or morc ol'halogen, CN,
nitro, hydmxy or C»z alkoxy,
v ith the proviso that any N-atom, if present. in addition to
the N-atom depicted in above Formula 4 is comprised in the
fiirm of a subsutucnt sclcwIed from rutro, MN, M(0)
NR u'R ", ~R "'C(0)R "'R" C(0)R'u",

NR " C(0)OR '", Nlt ''( (O)NR ' ''. NR 'S
(0)zR 'nd S(0),NR uR

[0186) In harmony with the proviso, V is CR'u'R'", and
any N-atom, ifpresent, in addition to the N-atoni depicted in
above liomiula 4 is comprised in the forni of a substituent
selected from nitm, i CN. (:(O)NR usR ', NR ''('0)IC"',NRv""C(0)OR"". NR"'C(0)NR" zRiu',

NR'"S(0),R'" and S(0)zNR"cR"', more prefembly
~(0)NR"'R"', NR""C(0)R'u', NRs"C(0)
OR"" NR ''C(0)NRiu R '' NR" sS(0),R"'nd

S(O),NRs uR

[0182) In Iiirthcr cxcmplary cmboduncnts, V is
CR'u'R'", and thc N atom depicted in ubovc Formula 4 is
thc only N atom composed by Fomiula 4.

[01881 An example oi' moiety accorduig to Fomiula 4
which can bc used m miy of the above mmitioncd com-
pounds accorduig to Formulas L IL IH or IV is thc following.

4as

[01891 Prefcrablv, at least onc ol'R '. R, R ', R, R".
R *, R ', R ", R, lt" ", R'u'nd R'uz is selected from
Wj ( I ls OW I I W I Is Wj (I i s alkyl),

0-ALKI. CH, 0 CHs. (CHz)z z 0 (CHz)i,
zCHz, CH, S CHu OH, CH, OH. (CH,)z
4 OH, WFz. CH, Br, (CHz)z Br, F, Ml,
substttutcxI or unsubstttutcd phenyl, substituted or unsubsti-
tutcd bcnzyl, chloro-bmizyl. 2-chlorobmizyl, 3-chloroben-
zyl, 4-chlorobenzyl, methoxy-benzyl, 2-niethoxy-benzyl,
4-niethoxy-benzyl, methyl-benzyl, 2-niethyl-benzyl,
3-methyl-benzyL I -methyl-I -phenyl-ethyl. phenethyl,
diphenyl-hydroxy-methyl ( C(OH)(CsHs)z). benzofura-
nyl, 2-benzol'uranyl. tluophenyl, tluophcn-3-yl, substituted
or unsubstitutcd methyl. substituted or unsubstitutcd ethyl.
substituted or unsubstitutcd isopropyl, subsututed or unsub-
stituted isobutyl, substituted or unsubstituted cyclopentyl,
%11zi C(0) OA'sl Iz. A'(0) Nl iz. ('(0)
NH (CsH,). C(0) NH (CHz)z (CsHz) S(0)zF,

C(0) NH (CH,)z (CsH4) NH C(0) 0 C
(CHz), ~(0) NH (CHz)z (C,H ) NH C(0)
CH CHz, (CsHz) NH~(0) CH CH,, (CsHz)
C(0)MH CH„+CsHz) CH 0. (CsHz) S(0)

IRI (.I lz (( elis) I (( el Iz) S(0)zlz (I
(('I lz)z ((:sl l,j; i C(O)~j (('&Iis), Cl iz ('(0)
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0 (CsF&). CH O„and allyl. Preferably. the remainder
01'R' R',R,R" R ' R,R'.R'a'B!ld
R'a arc H.

[0190] Preferably, in a compound according to Formula I,
11, III or IV. X'nd X together with the N to which they are
attached foun a heterocycle which is selected from

[(1191J azetidtn-l-yl, 3-fluoro-azetidin-l-yl, 3-oxo-azett-
din-I-yl. 3-chloro-azetidm-I-yl. 3-hydn&xy-avetidin-l-yl,
2-(4-fluoro-phenyl)-azettdin-I-yL 2-(4-chloro-phenyl)-
azetidin-l-yl, l-oxa-5-azaspiro[3.3]heptyl. 3-(N-(2-(4-
fluorosulfony-phenyl)-ethyl)-anunu-carbonyl)-azettdin-
I-yl. pyrroluhn-I -yl, 3-hydroxymethyl-pvrroltdin-I -yl,
(8)-3-hydroxyntethyl-pyrmlidin-I -yl. (R)-3-hydroxynt-
ethyl-pyro&lidin-I -yl. 3-hydmxyethyl-pyrrolidin-l-yl,
3.3-difluoro-pyrrolidin-l-yl, 3-methoxy-pyrrolidin-l-yl,
3-ethoxy-pyrrolidin-l-yl, 3-hydroxy-pyrrolidin-l-yl. (R)-
2-hydroxymethyl-pyrmlidin-l-yl, (S)-2-hydroxymethyl-
pyrrolidut-I-yl. 2-Isopropyl-pyrrolidut-I-yl. 2-tsobutyl-
pyrrolidut-I-yl. (2S)-2-(bromomcthyi)pyrroltdin-l-yl,
2-phenyl-pyrrolidin-l-yl, 2-benzyl-pyrrolidin-l-yl,
2-methyl-3-phenyl-pyrrolidin-i-yl, 3-hydroxy-3-phenyl-
pyrrolidin-I-yl. 2-((8)-diphenyl-hydroxy-methyl)-pyrro-
lidin-l-yl. 2-((R)-diphenyl-hydroxy-methyl)-pyrroltdin-
l-yl, 2-(2-methoxy-benzyl)-pyrrolidin-I -yl. (S)-2-(2-
methoxy-benzyl)-pyrrolidut-l-yi, (R)-2-(2-mcthoxy-
bcnzyl)-pyrrohdin-l-yl, 2-(I-methyl-I-phenyl-ethyl)-
pyrrolidin-I-yl. 2-(2-methyl-benzyl)-pyrrolidin-l-yl,
2-(3-methyl-benzyl)-pyrrolidin-I-yl 2-(2-chloro-benzyl)-
pyrrolidin-I-yl. 2-(4-chloro-benzyl)-pyrrolidin-l-yl,
2-methyl-pyrrolidin-I -yL 2.3-dimethyl-pyrrolidin-l-yl,
3-ethyl-3-hydroxy-pyrn&hdin-I-yL 3-hydroxy-3-methyl-
pyrrolidut-I-yl. 3-hydroxy-5-methyl-pyrroltdin-i-yl,
3-hydroxy-3-tnfluoromcthyl-pyrmiidut-l-yl, 2-(3-chloro-
benzy1)-pyrrohdtn-I -yl, 3-tnfluoromethyl-pyrrol &din-I-

yl, 3-carbamoyl-pyrrohdin-l-yl, (8)-3-carbamoyl-pyrroh-
din-I-yl. (It)-3-carbamoyi-pyrrolidin-I -yl. 2-ntethyl-
octahydm-indol-l-yl, 2.3-dihydro-indol-l-yl. 2-(2-
chloro-benzyl)-pyrrolidin-l-yl, 2-methyl-3-phenyl-
pyrrolidut-l-yl, (2S,3R)-2-methyl-d-phenyl-pyrroltdin-l-
yl. (2S.3S)-2-methyl-3-phenyl-pyrrolidut-l-yl. (2R.3S)-
2-methyl-3-phenyl-pyrrolxlin-l-yl, (2R.3R)-2-methyl-3-
phenyl-pyrmlidm-I -yl. I -pyrrolidin-2-yl-acetic acid
bmyl ester. I -pyrrolidine-2-carboxylic acid 2-chloro-ben-
zylamide. I-pyrrolidin-2-yl-acetic acid, (S)-5-hydroxym-
ethyl-2-oxo-pyrrolidin-I yl. 2-C:yclopentyl-pyrrolidin-I-
yl, 3-phenyl-2-oxo-pyrrolxlin-l-yi, 5-(4-chloro-phenyl)-
2-oxo-pyrroltdu&l-yl, 2-(N-phcnylanunocarbonyl)-
pyrrolidutl-yl, 2-thtophcn-3-yi-pyrroltdin-l-yl, 5-bcnzyl-
2-oxo-pyrrolidin-I -yl, 4-benzy1-2-oxo-pyrrolidin-t-yl,
2-(2-phenylethyl)pyrrolidin- I -yl. (2S)-2-(metlx&xynt-
ethyl)pyrrolidtn-I-yl. (2R)-2-(methoxymethyl)pyrroltdin-
l-yl, 2-(methylsulfanylmethyl)pyrrolidin-l-yl. 2-vtnyl-
pyrrolidut-l-yl, 2-(N-(2-(4-fluorosulfony-phenyl)-ethyl)-
amuto-carbonyl)-pyrrolidu&-l-yl, 2,2-dutllyi-pyrrohdtn-
I-yl. 2-(4-phenyl-phenyl)-pyrroltdm-l-yl, 3-(N-(3-
acryloylan&tno-phenyl)-amino-)-3-hydroxy-pyrrolidtn-I-
yl. 3-(4-acryloyl-phenyl)-3-hydroxy-pyrrolidin-l-yl,
3-(3-acryloyl-phenyl)-3-hydroxy-pyrrolidin-I-yl. 3-hy-
droxy-3-(3-vinylsulfonylphenyl)pyrrolidin-l-yl, 3-(3-
fluorosulfony-phenyl)-3-hydmxy-pyrroltdin-l-yl, 3-(4-
fluorosulfony-phenyl)-3-hydmxy-pyrroltdin-l-yl, 2-(2.3,
4. 5,6-pmttafluorophm&yl)oxycarbonyl-pyrrol &din-l -yl.
2-(2 3.4,5.6-pentafluomphenyl)oxycarbonyitnethyl-pyr-
rolidin-l-yl, morpholin-4-yl. piperidin-I -yl. 3-tluoro-pip-

eridin-I-yl. 3.3-difluoro-piperidin-l-yl. 3-chloro-piperi-
dtn-I-yl. 3-hydroxy-ptperidut-l-yl, 3-methoxy-ptpcndin-
I-yl. 3-hydroxy-3-phmtyl-ptpendu&-l-yl, (S)-3-hydroxy-
3-phenyl-piperidin-l-yl, (It)-3-hydroxy-3-phenyl-
ptperidin-I -yl, 3-benzyl-3-hydroxy-ptperidin-I -yl. (R)-5,
5-difluoro-3-hydroxy-piperidin-I-yl. (S)-5.5-difluoro-3-
hydroxy-piperidin-l-yl, 2-(4-methoxy-benzyl)-piperidin-
I-yl. 2-(2-methoxy-benzyl)-piperidtn-I-yl. (R)-2-(2-
methoxy-bcnzyl)-ptpcridut-I-yl. (S)-2-(2-mcthoxy-
benzyl)-pipcrxiin-l-yl, 2-(2-chloro-benzyl)-ptpcndut-I-
yl, 2-lienzofuran-2-yl-piperidin-I -yl. 3,4-dihydro-211-
quinolin-i-y), 2-methyl-2,3-dthydro-indol-i-yl, 6-(N-(2-
(4-acryloylamino-phenyl)-ethyl)-am&no-carbonyl)-
ptperidin-l-yl. (R)-2-(4-methoxy-benzyl)-piperidin-l-yl,
(S)-2-(4-methoxy-benzyl)-piperidin-I -yl, 2-(N-(2-(4-
fluorosulfl&ny-phenyl)-ethyl)-amino-carbonyl)-ptpcrultn-
I-yl. [4-(2-][I-(2-Amino-6-mcthylamtno-pyruntdut-4-
yl)-pi peri dine-4-carbo nyi J -amino) -ethyl)-phenylJ-
carbantic acid tert-bmyl ester, g-oxa-3-azabicyclo[3.2 I J

octan-3-yl, 6ufluom-4uhydroxy-spiro[azetidine-3,2u
chromane]-l-yl, and 6-(trifluoromethyl)-2-azabicyclo[3.
I 01hexan-2-yi.

[t)192J Preferred compounds according to the present
invention. preferably for use in the treatntent of cancer, are
the following:
[0193] [I-(2-amuto-6-cyclopropylamu&o-pynmtdut-4-yl)-

pvlvolldlll-3-vl]-lllctltallol
[0194] 6-(3.3-diihtoro-pyrrolidin-l-yl)-N -methyl-py-

runtdine-2,4-diamine
[0195] N -cyclopropy1-6-(3,3-dtfluoro-pyrrolxlin-l-yi)-

pyrimidine-2,4-dian&ine
[0196] I -(2-amino-6-cyclopropylamino-pyrimtdin-4-yl)-

pyrrolidtnc-3-carboxyhc acid tun&dc-fonuatc
[t)197J I -(2-amino-6-cyciopmpylan&ino-pyrin&&din-4-yl)-

pyrrolidin-3-ol
[0198] I-(2-amuto-6-methyhunino-pyrnntdtn-4-yl)-pyrro-

lidtn-3-ol-Ii&rmatc
[0199] (R)-I-(2-amino-6-methylamine-pyrlmidin-4-yi)-

pyrrolidin-2-yl]-methanol-fomtate
[t)2()OJ 6-(3-methoxy-pyrrolidin-I-yl)-N -methyl-pyrimi-

dtne-2.4-diamine-fi&rmate
[t)201J 6-(3-methoxy-pyrrolidin-I-yl)-N -methyl-pyrimi-

dtne-2,4-diamine
[t)2()2J N -cyclopropyi-6-(3-methoxy-pyrrolidin-I-yl)-py-

nnudine-2.4-diamine-ti&nnate
[0203] N -cyclopropyl-6-(3-methoxy-pyrroltdtn-I-yl)-py-

nmidine-2,4-diamine
[0204] [(R)-I-(2-am&no-6-cyclopropylamtno-pyruntdin-

4-yl)-pyrrolidut-2-yl]-mcthmtol-Ibnuatc
[0205] [(R)-I-(2-tmuno-6-cyclopropylamtno-pynnudin-

4-yl)-pyrrolidtn-2-yl]-methmtol
[0206] [(S)-I-(2-amino-6-ntethylamino-pyrimidin-4-yl)-

pyrrolultn-2-yl]-methanol
[0207] [(S)-I-(2-amino-6-cyclopropylamino-pyrimidin-4-

yl)-pyrrolidin-2-yl]-ntethanol
[0208] 6-(3.3-diihtoro-piperidin-l-yl)-N -methyl-pyrimi-

dute-2.4-diamine
[t)2()9J 6-(3-methoxy-piperidin-I -yl)-N -methyl-pyrimi-

dtne-2.4-diamine
[t)21()J I -(2-an&ino-6-n&ethylamino-pyrin&tdtn-4-yl)-3-

benzyl-piperidin-3-ol
[t)211] (R)-1-(2-amino-6-methylamine-pynmidin-4-yl)-5,

5-difluoro-piperidin-3-ol
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[0212] (S)-1-(2-amino-6-methylamino-pyrimidin-4-yl)-5.
5-difluoro-p&peudu&-3-ol

[0213] 6-azct&du&-I-yl-N -methyl-pyrinudine-2.4-d&-
an&ine

[(1214J f&-(3.3-difluoro-azet&din-l -yl)-N -inethyl-pyrinii-
dine-2,4-diamine

[0215] I-(2-amino-6-methylamino-pyrimidin-4-yl)-azeti-
din-3-one

[0216] N -&nethy1-6-(2-oxa-G-aza-ap&re[3.3]hcx&&-6-yl)-
pyriu&idine-2 4-d&a&uu&e

[t)217] 6-[2-(4-fluoro-phenyl)-azetidin-I-ylJ-N"-methyl-
pyrimidine-2.4-diamine

[0218] N -methyl-(u(8-oxa-3-azabicyclo[3.2,1]octan-3-
yl)pyrimidine-2,4-diamine

[0219] I-[2-amino-6-(methylamino)pyrimidin-4-yl]-6u
iluoro-ap&re[axe&&dine-3,2ucluo&nano]-&f-ol

[0220] (R)-I-(2-A&n&no-6-cyclopropyla&nine-pyrimidu&-4-
yl)-pyrrolidin-3-ol

[(12Z I J N4-Cyclopmpyl-6-(2-phenyl-pyrrolidin-I-yl)-py-
rin&idine-2,4-dianune

[0222] N4-Cyclopropyl-6-(2-methyl-octahydro-indol-I-
yl)-pyrimidine-2.4-diamine

[0223] I-(2-zun&no-6-cyclopropylanuno-pyrinutlin-4-yl)-
3-phenyl-pyrrol&d&n-3-ol

[t)224] N4-('ycloprnpy----(-mmethy-ppyrrnlidi---yyi-pp-
rimidine-2,4-dian&inc

[t)225] 6-(2-Iienzyl-pyrrohdin-I-yl)-N4-cyclopropvl-py-
rimidine-2„4-diamine

[0226] N4-Cyclopropyl-G-(2.3-dihydro-indol-l-yl)-py-
rumduic-2,4-d&am&nc

[0227] 6-[2-(2-Chloro-benzyl)-pyrrohdui-I-yl]-N4-cyclo-
propyl-pyrimidine-2,4-dian&inc

[02Z8J (S)-I-(2-Aniino-6-cyck&propylamino-pyrimidin-4-
yl)-3-phenyl-pyrrolidin-3-ol

[0229] (R)-I-(2-Amino-6-cyclopropylamino-pyrimid&n-4-
yl)-3-phenyl-pyrrolidin-3-ol

[0230] N4-Cyclopropy1-6-(2,3-dimethyl-pyrrol&dm-l-yl)-
pyriu&idine-2 4-d&a&uu&e

[t)231] I -(2-Amino-6-cyclopropylamino-pyrimidin-4-yl)-
3-ethyl-pyrrolidin-3-ol

[0232] N4-Cyclopropyl-6-(2-methyl-3-phenyl-pyrrolichn-
l-yl)-pyrumdinc-2,4-d&aminc

[(1233J I -(2-Amino-6-cyclopropylamino-pyrimidin-4-yl)-
3-trifluoromethyl-pyrrolidin-3-ol

[0234] I-(2-Amino-6-cyclopropylanuno-pyrinudin-4-yl)-
3-methyl-pyrrol&du&-3-ol

[0235] (S)-I-(2-Amino-6-cyclopropylamino-pyrimidin-4-
Yl)-py&roluhn-3-01

[0236] (3S,SR)-I-(Z-Anuuo-G-cyclopropyla&nu&o-pyn&n&-
din-1-yl)-5-methyl-pyrrohdin-3-ol

[0237] (3R,GS)-1-(2-Amino-G-cyclopropylamino-pyrimi-
du&-4-yl)-5-methyl-pyrrolulin-3-ol

[0238J 1&-[(R)-2-(2-('hlom-benzyl)-pyrrolidin-I-ylJ-N4-
cyclopropyl-pyrimidme-2,4-diamine

[0239] 6-[(S)-2-(2-Chloro-bcnzyl)-pyrrolidin-I-yl]-N4-
cyclopropyl-pyrun&d&nc-2,4-dmnunc

[0240] (S)-I-(2-Amino-6-cyclopropylamino-pyrimidin-4-
yl)-3-trifluoromethyl-pyrrolidin-3-ol

[0241] (R)-I-(2-A&nine-6-cyclopropyia&nine-pyrimidu&-4-
yl)-3-trifluoromethyl-pyrmlidin-3-ol

[0242] N4-Cyc)opropyI-G-(3,4-dihydro-ZH-quinolin-l-
yl)-pyrimidine-2.4-diamine

[0243J (R)- I-(2-Amino-6-cyclopropylainino-pyrimidui-4-
yl)-3-methyl-pyrrolidin-3-ol

[0244] (S)-I-(2-Amino-6-cyclopropylam&no-pyrimidin-4-
yl)-3-methyl-pyrrolidui-3-ol

[0245J N4-(8clopropy1-6-((2S,3R)-2-methyl-3-phenyl-
pyrrolidin-I -yl)-pyrimidine-2.4-diamine

[0246] N4-Cyclopropyl-6-((2S,3S)-2-methyl-3-phcnyl-
py&rolidu&-I -yl)-pyrmudinc-2 4-dia&u&nc

[0247] N4-Cyclopropy1-6-((2R.3S)-2-methyl-3-phenyl-
pyrrolidin-I -yl)-pyriniidine-2.4-diamine

[0248] N4-Cyclopropy1-6-((2R,3R)-2-methyl-3-phcnyl-
pyrrolidin-l-yl)-pyrimidine-2.4-diamine

[0249] N4-Cyclopropyl-6-(2-methy)-23-dihydro-indol-I-
yl)-pyn&uidu&e-2 4-diamu&e

[025()J (R)-I -(2-An&ino-6-cyclopropylamino-pyumidin-1-
yl)-pyrrolidine-3-carboxylic acid amide

[0251] (R)-I-(2-Annno-6-mcthylam&no-pyrun&dui-4-yl)-
pyrrolid&n-3-ol

[0252] (5)-I-(2-A&nino-6-cyclopropyia&ulna-pyrimldin-4-
yl)-pyrrolidine-3-carboxylic acid amide

[0253] (S)-I-(2-Annno-6-methylam&no-pynmulin-4-yl)-
pyrrolidin-3-ol 4-(3.3-Diff&oro-pyrrol&din-l-yl)-5,6,7.8-
tetmhydm-pyrido[2.3-dJpyrimidin-2-ylamine

[0254] [(R)-1-(2- 3&nine-6-&ucthylau&ino-pynu&idu&-4-yl)-
pv&rohdu&-3-yl]-&&lethe&lol

[0255J [(5)-I-(2-Amino-6-methylamine-pyuniidin-4-yl)-
pyrrolidin-3-yl]-methanol

[0256] [(R)-I-(2-Amino-6-cyclopropylanuno-pyrun&dui-
4-yl)-pyrrolidin-3-ylj-methanol

[0257] [(S)-I-(2-Amino-Eucyclopropylamino-pyrimidin-
4-yl)-pyrrolidin-3-yl]-methanol

[0258J 6-(3,3-Difluoro-pyrrohdin-l-yl)-Nt-ethyl-pyrimi-
d&ne-2,4-diamine

[0259] 6-(3.3-Difluoro-pyrrolidin-l-yl)-N4-isopropyl-py-
nmulinc-2,4-d&am&nc

[026()J (R)-1-(2-An&ino-5,6.7.8-tetrahydm-pyrido[2.3-dJ
pyrimidin-4-yl)-pyrrolidin-3-ol

[0261] N4-Cyclopropylmethy1-6-(3.3-d&fluoro-pyrrolidu&-
I-yl)-pynnudu&c-2.4-d&a&n&nc

[0262] 6&-(3,3-Difluoro-pyrrolidin-l-yl)-N4-propyl-py-
run&dine-2,4-diamine

[0263] (S)-1-(2-Annno-5.6,7,8-tctrahydro-pyndo[2,3-d]
pyrimidin-4-yl)-pyrrolidin-3-ol-formiate

[0264] (S)-1-(2-Amino-5,6„7.8-tetmhydro-pyridof2.3-d]
pynmidin-4-yl)-pyrrolidin-3-ol

[0265J 4-(3,3-Difluoro-pyrrolidin-l-yl)-5.6,7,8-tetra-
hydro-pyrido[2,3-dJpyrimidine

[0266] (R)-1-(2-Annno-5,6.7.8-&etrahydro-pyrido[25-d]
pyrimidu&-4-yl)-pyrrol&dine-3-carboxylic acid amide-trilt
luoroacetate

[0267] (R)-l-(Z-Amino-5,6,7.8-tetrahydro-pyrido[2.3-d]
pyrimidin-4-yl)-pyrrolidine-3-carboxylic acid amide

[0268J N4aCyclopentyhnethyl-6-(3,3-difluoro-pyrrofldin-
l-yl)-pyrimidine-2,4-diamine 6-(3,3-Ditiuoro-pyrrolidin-
I -yl)-N4-[2-(2-metlu&xy-phenyl)-ethyl]-pyrimidine-2,4-
d&amine

[0269J (S)-I-(Z-Amino-5.6,7.8-&etrahydro-pyrido[23-dj
pyrimidin-4-yl)-pyrrolidine-3-carboxylic acid amide-
foun&ate

[0270] (S)-1-(2-Amino-5.6,7,8-tetrahydro-pyridof2,3-dj
pyrimidin-4-yl)-pyrrolidine-3-carboxylic acid amide

[0271J I -(2-Amino-6-methylamine-pyrimidin-4-yl)-3-
phenyl-piperidin-3-ol

[0272J I -(2-Amino-6-cyclopropylamino-pyrimidin-4-yl)-
pyrrolidine-2-carboxylic acid
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[0273] 6-(2-Benzofuran-2-yi-piperidin-1-yl)-N4-methyl-
pyrinudinc-2,4-diam&nc

[I)274] 6-[2-(2-Methoxy-benzyl)-pyro&lidin-1-ylj-N4-
n&ethyl-pyrimid&ne-2.4-diamine

[02'75] N4-Methyl-6-[2-(1-methyl-1-phenyl-ethyl)-pyrro-
lidu&-l-yl]-pyrnn&d&nc-2,4-d&am&ne

[0276] Ei-[2-(4-Chloro-benzyl)-pyrrolidin-1-yl]-N4-
methyl-pyrimidine-2,4-diamine

[0277] 6-[2-(3-Chloro-benzyl)-pyrrohdu&-1-yl]-N4-
&uethyl-pyrin&idine-2 4-dian&ine

[0278] (R)-1-(2-Amino-6-cyclopropylamino-pyrimichn-4-
yl)-4-hydroxy-pyrrol&d&n-2-onc

[I)279] [1-(2-An&ino-6-cycloprnpylamin-ppyrimidi---
yl)-pyrrolidm-2-ylJ-acetic acid butyl ester

[0280] 1-(2- A&n&no-6-cyclopropylanuno-pyrinudin-4-yl)-
pyrrolidu&c-2-carboxyl&c acid

[02811 2-chloro-benzyLsmide
[I)282] N4-Methyl-6-[2-(2-methyl-benzyl)-pyrrolidin-I-

ylJ-pyrimidine-2.4-diamine
[(1283J (R)-I-(2-Amino-6-methylamine-pyrimidin-4-yl)-

3-phenyl-piperidin-3-ol
[0284] (Sj-1-(2-Am&no-6-mcthylmmno-pyrumd&n-4-yl)-

3-phenyl-piper&din-3-ol
[0285] 6-[(S)-2-(2-Methoxy-bcnzyl)-pyrrol&dm-1-yl]-N4-

methyl-pyrim&d&nc-2,4-ditunu&c

[0286] 6-[(R)-2-(2-Methoxy-benzyl)-pyrroiidu&-1-yl]-N4-
mcthyl-pyrim&d&nc-2,4-diamu&c

[0287] 1-(2-A&nine-6-cyc)opropylamino-pyrimidin-4-yj)-
pyrrolidu&-2-ouc

[02881 Ei-[2-(4-Methoxy-benzvl)-piperidin-1-yl]-N4-
methyl-pyrimidine-2,4-diamine

[0289] 1-(2-A&nine-6-&nethyla&nine-pyrimidin-4-yl)-4-
phenyl-pyrrolid&n-2-one

[0290J [I-(2-Anuno-6-cyclopropylan&ino-pyri&uidin-4-
yl)-pyrrolidin-2-ylI-acetic acid

[I)291] 6-[2-(2-1'hiero-benzyl)-pyrrclidi-- -yyl-NN-
n&ethyl-pyrimid&ne-2.4-diamine

[(1292J (S)-1-(2-An&ino-6-n&ethylamino-pyrimidin-4-vl)-
5-hydroxymethyl-pyrrohdin-2-one

[0293] 6-[2-(2-Methoxy-bcnzyl)-pipcndin-1-yi]-N4-
methyl-pyrimidme-2,1-diamine

[0294] 6-(2-isopropyl-pyrmhdu&-1-yl)-N4-methyl-py-
rin&idine-2,4-dianune-formate

[0295] 6-(2-isopropyl-pyrrohdu&-1-yl)-N4-methyl-py-
nm&du&c-2,4-d&am&ne

[0296] 6-(2-Cyclopentyl-pyrrolidu&-1-yl)-N4-methyl-py-
rumdu&c-2,4-d&am&nc

[0297] 1-(2-Amino-6-methylamino-pyrimidin-4-yl)-3-
phenyl-pyrrol&d&n-2-oue

[0298] 1-(2-A&nine-6-cyc)opropylamino-pyrimidin-4-yj)-
5-(4-chiom-phenyl)-pyrrolidin-2-one

[02991 Ei-[2-(2-Chloro-benzyl)-piperidin-1-yl]-N4-
methyl-pyrimidine-2,4-diamine

[I)300] 6-[0&)-2-(2-Methoxy-benzylj-piperidin-) -ylj-N4-
n&ethyl-pyrimid&ne-2.4-diamine

[03(l I J 6&-[(S)-2-(2-Methoxy-benzylj-piperidin-I-ylJ-N4-
&uethyl-pyrin&idine-2 4-dian&ine

[I)302] 4-(2-[[I -(2-Amino-6-me&by)amino-pyri&uidin-4-
yl )-aze& i dine-3-carbonyl J -amino] -ethyl j-benzeneau l fonyl
fluoride

[(13()3J I -(2-Amino-6-cyclopropylamino-pyrimidin-4-ylj-
pyrrolidine-2-carboxylic acid phenyLs&nide

]0304] [4-(2- 1 [1-(2-A&nine-6-&uethyhs&nine-pyrimidin-4-
ylj-p&pcridu&e-4-carbonyl]-amino]-ethyl)-phenyl]-car-
btunic acid &crt-butyl cater

]0305] N4-Methyl-6-(2-thiophen-3-yl-pyrrolidin-1-yl)-
pyrimidine-2.4-diamine

[0306] N4-Methyl-6-[2-(3-methyl-bcnzyl)-pyrrolidu&-1-
ylJ-pyrimidine-2.4-dian&ine

[0307] 1-(2-Amino-6-methyLsmino-pyrimidin-4-yl)-pip-
cudu&c-4-carboxylic ac&d [2-(4-acryloylanuuo-phenyl)-
cthvl]-'&n»dc

[I)3()8J I -(2-Amino-6-methylamino-pyrimidin-4-yl)-5-
benzyl-pyrrolidin-2-one

[0309] 1-(2-Amino-6-methylanuno-pyum&du&-4-yl)-4-
benzyl-pyrrolidin-2-one

[0310] 6-f(R)-2-(4-Methoxy-benzyl)-piperid&n-1-yl]-N4-
methyl-pyrimidine-2,4-diamine

[0311] 6-i(S)-2-(4-Methoxy-benzyl)-piperid&n-)-vlJ-Nj-
n&ethyl-pyrimidine-2,4-di&unine

[0312] 1-(2-Amino-6-methyLsmino-pyrimidin-4-yl)-azeti-
du&c-3-carboxyhc acid [2-(4-acryloylanuuo-phenyl)-
cthvl]-'&n»dc

[0313] 4-(2-1[1-(2-Amino-6-cyclopropylamino-pyrimi-
d&n-4-yl)-pyrrolidine-2-carbonyl]-amino]-ethyl)-benze-
nesulfonyl fluoride

[I)314] 4-(2-[[1-(2-Amino-6-methylamine-pyrimidin-1-
ylj-piperidine-4-carbonyiJ-amino)-ethyl)-benzenesulfo-
nyl fluoride

[0315] N4-methyl-6-[2-(2-phenylcthyl)pyrrolxlin-1-yl]
pyumidine-2.4-diamu&e

[0316] 6-f(2S)-2-(metiu&xyn&ethyl)pyrrolidin-1-yl]-N4-
methyl-pyrimidine-2,4-diamine

[I)317J N4-n&ethyl-6-[2-(methylsujfanylmethyl)pyrroli-
d&n-l-ylJpyrimidine-2.1-diamine

]0318] 6&-[(2R)-2-(methoxymethyl)pyrrolidin-1-yl]-N4-
mcthyl-pyum&du&c-2,4-dumune

[I)319] [(2S)-I -[2-amino-6-(methylamine)pyrunidin-4-ylJ
pyrrol&dm-2-yl]-rhphenyl-methanol

[0320] [(2R)-1-[2-anuno-6-(mcthylam&no)pyrun&du&-4-yl]
pyrrolul&n-2-vl]-d&phenyl-methanol

[03Z1] 6-(2-isobutylpyrrolidin-1-yl)-N4-methyl-pyrimi-
du&e-2.4-diamine

[0322] 6-[(2S)-2-(bromomed&yl)pyrrol&du&-1-yl]-N4-
n&ethyl-pyrimidine-2,4-di&unine

[0323] 1-[2-amino-6-(methyiamino)pynmidin-4-yl]pyrro-
luhnc-2-carbaldchydc

[I)324J 6-(2,2-diallylpyrrolidin-l-yl)-N4-methyl-pyrimi-
d&ne-2,4-diamine

[0325] N4-methyl-6-[2-(4-phenylplmnyl)pyrrolalin-1-yl]
pyumidine-2.4-diamu&e

[03Z6] N-[3-[1-f2-an&ino-6-(methylamino)pyrimidin-4-
yl]-3-hvdroxy-pyrrolidin-3-yl]phenyl]pmp-2-enamide

[0327] 1-[4-[1-[2-amu&o-6-(mcthylmn&no)pyrun&du&-4-
ylJ-3-hydroxy-pyrmlidin-3-ylJphenylJprop-2-en-I-one

]0328] 3-[1-[2-amino-6-(n&ethylam&no)pyrinudin-4-ylI-3-
hydroxy-pyrrolidin-3-yl]benzaidehyde

[03Z9] 1-f2-amino-(i-(methylamino)pyrimid&n-4-yl]-3-(3-
vu&ylsulfonyiphenyl)pyrrolidin-3-ol

[0330J 3-[I-[2-amino-6-(methylanuno)pyrim&din-1-ylj-3-
hydroxy-pyrrolidin-3-yl]benzenesulfonyl fluoride

[I)331J 4-[I-[2-amino-6-(methylamine)pyrimidin-4-ylj-3-
hydroxy-pyrrolidin-3-yl]benzenesulfonyl fluonde

[0332] I -[3-[I -[2-an&ino-6-(&uethyha&uino)pyri&uidin-4-
ylJ-3-hydroxy-pyrmiidin-3-ylJphenylJethanone
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[0333] (i-[2-(4-fluorophenyi)azetidin-I-yl]-N4-methyl-
pyrinudine-2,4-diamlnc

[t)334] 6-(3-benzyloxyazetidin-I -yl)-N4-methyl-pyrimi-
dine-2.4-diamine

[0335] (2,3,4,5,6-pnitafluorophenyl) I-[2-anuixl-6-(mcth-
yhmuno)pyrimldln-4-yl]pyrrohdine-2-carboxylate

[0336] (2„3.4,5,6-pentafluorophenyl) 2-[I-[2-amino-6-
(methyhsmino)pyrimidin-4-yi]pyrrolidin-2-yl]acetate

[0337] N4-mcihyl-6-[6-(tufluoromcihyl)-2-azabicyclo[3
I OJhexan-2-ylJpyrimidine-2.4-diamine,

[0338] 4-(3.3-Difluom-pyrrolidin-l-yl)-5.6.7.8-tetra-
hydro-pyudo[2.3-d]pyrimiihn-2-ylaminc,

[t)339] 6-(3.3-1)ifluoro-pyrrolidin-l-yl)-N)-(2-p-tolyl-
ethyl)-pyrimidine-2,4-diamine-formiate

[0340] 6-(3,3-Dltluoro-pyrrolldui-l-yl)-N4-(2-p-tolyl-
cthyl)-pyrinudlnc-2,4-diaminc or phannaccutmally
acceptable salts. solvates. stereoisoiners or tautomers
thereof

[0341] The present invention also provides the following
coulpotiuils. which wi:1'c iulowu as such bcitlrc, Ior risc lis li

medicament, prcfi:rably Ihr use ln thc trcatmnlt of cancer.
[0342] I-(2-amino-6-methylamino-pyrimidin-4-yl)-pip-

eridin-3-oi„N -methyl-6-(g-oxa-z-azabicyclo[3.2.1]oc-
tan-3-yl)pyrimidine-2.4-diamine,

[0343J N -methyl-6-piperidin-l-yl-pyrimidine-2,4-di-
anline,

[t)344] N -methyl-b-pyrrolidin-l-yl-pyrimidine-2,4-di-
aiuluc,

[0345] N -methyl-6-morphoiin-4-yi-pyrumduie-2,4-di-
anline,

[0346] I-(2-iunuio-6-mcthylamino-pyumidui-4-yl)-pyrro-
lidui-3-ol.

[0347] [I-(2-amino-6-methyiamino-pyrimidul-4-yi)-pyr-
rolldin-3-yl]-methanol. as well as plmuuaceullcal foumi-
lations compnsuig oue or more uf the alorc-mentioned
compounds, preferably for use in the treatment of cancer.

Method of Preparation

[0348J 'the compounds of the present invention can be
prepared according to the procedures of the following
schemes and examples. using appropriate materials. and as
further exemplified by the specific Examples descubed
further below They may also bc prepared by methods
known pcr sc. as dcscubcd in the hteraturc (for example ln
standard works, such as I Iouben-(Vey)„Metltoden der
Or anischen ('henlie [Methods of Organic ('hemistryJ,
Georg Thieme VerLlg, Stuttgart; Or anic Reactions, .Iolui
)Viley 8: Sons, Inc.„New York), to be precise under reaction
conditions llhich are known and suitable for the said reac-
uons. 1)sc can also bc made of vauants w luch are known pcr
sc, but arc not mnitloncd herc ui greater detmi.
[0349] Likewise, the startuig matcuais for the preparation
of compounds ol'hc prcscnt invcnuon cml bc prepared by
methods as dcscnbcd in thc cxiunples or by mcfltods known
per se. as descubed in the literature of synthetic organic
chemistry and knolvn to the skilled person, or can be
obtained commercially. The starting materials for the pro-
cesses claimed and/or utihzed may, if desired, also be
formed ui situ by not isolating them from tim rein(ion
nnxturc. but instead lnuncdiatciy convcrtulg them further
into thc compounds of the invenuon or uiteminliatc cum-
pounds. On the other hand. in general it is possible to carry
out the reaction stepwise

[0350] Preferably, the reaction of the compounds is carried
out in thc prcscncc of a suitable solvent and base, wluch is
prcfhrably incr) under thc rcspectlvc rcucuon conditions.
[0351] Reaction times arc gem:rally in thc range be(went
a fraction of a minute and several days. depending on the
reactivity of the respective compounds and the respective
reaction conditions. Suitable reaction times are readily
deteuninable by methods knolln in the art, for example
reaction monitoruig. Based on the reaction tcmpcratures
glvni above. suitable rcdcuon times gcncrally lm ui thc
range bctwccn 10 muiutcs and 48 hours.
[0352[ Moreover, by utilizing the procedures described
herein, m conjunction with ordinary skills in the art, addi-
tional compoiuids of the present invention claimed herein
cmi be readily prepared. The compounds illustrated in the
examples are not, however. to be construed as forming the
only gcmis tlmt is considered as the iuvnition. The cxamplcs
fir)her illustrate dc(alla Ior tlm preparation ol the com-
pounds of the present invention 'I hose skilled in the art will
readily understand tlmt known variations of the conditions
and processes of the following, prepamstive procedures can
be used to prepare these compounds.
[0353] The compounds according to the present invention
can be prepared according to standard procedures in the art,
such as bc the following General Method l.

Rd~ R.t

[0354] One equivalent of a pyrimidine compound com-
prisin a suitable leaving group. typically a chloro group. or
bromo, iodo, meayldtc. or tosylate, is dissolved ln mi appro-
puate solvent. for instance dloxanc, and a sufliclcnt imiounl
ofcyclic amine (NR384) is added. typically equimolar or an
excess of ainine. 1'he reaction is optionally carried out in the
presence of a suitable amount of hase. for instance N-eth-
yldiisopropylamine. The sealed Iiask is either heated in the
microwave or under cLsssical conditions up to 200" (( until
no fiirther conversion can be dctcctcd. At room tcmpcrature
the solvent ls removed ui vacuum aud thc rcslduc puulicd by
chrouldtogldphyl
[0355J '[he starting compounds are readily available or
may be synthesized using techniques well known in the art
[0356J Introducing the other substituents on the pyrimi-
dine moiety. as far as necessary„can equally accomplished
by methods v,ell known in the art. For instance. pyrimidine
compounds whcrcui Rl ls an amino group (NRSR6) arc
readily obtainable by a method analogous to General
Method I, and uivolves rcimting 4-chloropyrunldui-2-
amine, for instance (optionally further substituted) and an
appropuate ainount (equimolar or excess) of the desired
amine. such as cyclopropyiamine (R5=cyclopmpyL R6=H)
or methylamine (R3=methyi„R6=H), optionally in the pres-
ence ol'N-ethyldnsopropylanunc or another suitable bass, in
a suitable solvent, such as ethanol or butanol, stlrung at a
suitable tempcraturc. m case of etlmuol for uistancc 85'.,
in case of butanol for instance 95" ('., until the reaction is
cmnplete 'I'he reaction nlixture is then worked up in a
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suitable manner. for instance by cooling the reaction mix-
ture. conccntrauon by cvapomtion and cluumatography. In
dn Bltcnlativc ale&bod of prcparat&ou, thc Bnunc &&&xi thc
4-chloropyrimidme-2-an&inc can be reacted in the presence
of trimethylam&ne (eg 2 eq) in butanol or isopropanol,
heated in a sealed tube at 95'. Iiir at least 12 hours,
concentration and purihcation. In light of various amino-
pyrimidine compounds in general having been known for
dimddcs. prcparat&on ol such starting compounds &s well
klxnvu hl thc Brt

[0357] By way of a further example. if one of R5 or R6 is
an arylalky, for instance. the following geneml procedure
can be followed: A suitable 2-amino-4-clfloro-pyrimidine
(optionally further subst&tuted) &s reacted w&lh an equunolar
du&Cunt of thc d&ylalkylBnuuc (ol Brvlalkvl(alkvl) &&nunc,

such as methyl-(l-naphthalen-2-yl)ethyl)-amine), in the
presence of a slight excess of cesium carbonate in a I I

mixture of dioxane and water in a sealed container under
stirring at 210'. for e.g 20 minutes in a microwave
reactor. Workup enemlly involves concentration and puri-
J&cd&ion.

[t)358] Similarly, the anlino group at R2 can be introduced
under suitable conditions starting from the corresponding
2-chloropyrimidine (opt&onally further substinned), for
instance starting from a solution of the appropriate 2-cblo-
ropyrinudine (I eq) &n ammonium hydroxide (25% aq),
heatulg &n thc m&crowave until thc reaction is complete and
work-np by evaporation of solvent and drying of the product
under vacuum ((ieneral Method 4). In an alternative
approach. the 2-aminopyrimidine compound can be pre-
pared from a conunerciafly available sulfone (CH, S(O)

RHN ) by reaction withe suitable amine in a suitable
solvent such as ethyl acetate and THF Jrom about O'. to
loon& tculpcldtiilc.
[0359] 4-Chloro-5,6.7,8-tctrahydro-pyrido[2,3-d]pyrimi-
d&n-2-ylaminc. wh&ch w a su&table stdrung compound for the
5,6.7,8-&ctrahydro-pyndo[2,3-d]pyrinudin-2-ylami&mder-
ivatives according to the present invention (Ilornnila II). can
be prepared as described for ('ompound 75 beloiv
[t)360] I'or examples of methods of preparing, useful start-
ing compounds and intermediates as well as metlxic(s of
modifying the various substituents, it is referred to WO
2014/084778, by way of example. which is incorpomted by
reference in its entirety
[0361J 'I he general scheme depicted above, (ieneral
Method I. is exempl&fied in the folio&ving:

[(R)-I-(2-A&nu&o-6-&nc&J&yia&nine-pynn&idu&-4-yl)-
pyrrolidu&-3-yl]-methanol (Exiunple I)

[0362] 6-Chloro-N4-methyl-pynm&dmc-2,4-d&anunc (200
mg: 1.3 mmol) was dissolved in Ethmol (10 ml) and
N-iithyldiisopropylamine (0 3 ml) ives added 'i'o this solu-
tion (8)-I-Pyrrohdin-3-yl-methanol hydrochloride (200 mg,
I 5 mmol) was given and the mixture was kept for 2 h at
150'1 in the m&crowave. For worl up the mixture was
evaporated to dryness and purified by chron&atoglphy to
g&vc [(R)-I-(2-Am&no-6-mcthylmnulo-pynmnlm-4-yl)-pyr-
rolidul-3-yl]-methanol (37 mg) as be& c crystals.

N -cyclopropyl-6-(3,3-difluompyrrolidin-l-yl)py-
rimidine-2.4-diamine (I ixample 4)

[0363J 6-('hloro-N -cyclopmpyl-pyrimidine-2,4-dian&inc
(100.00 mg: 0.54 mnlol) is dissolved in l,f-dioxane (5 00

ml) and N-ethyldiisopropylamme (0.20 ml) 3,3-Difiuoro-
pyrrolidine hydrochloride (95.00 m, 0.66 mmol) &s addcxI
and thc mixture &s microwa& cd for 2 h at I SO'. For work
up the mixture is evapomted and purified by I I PI C giving
82 mg of the product as white crystals

N -n&c&J&yl-6-(g-oxa-3-azabicyclo[3.2 1]octan-3-yl)
pyrimidine-2.4-dian&me (I&xmnple 27)

[0364] 6-(.'hloro-N -methyl-pyrimidine-2.4-dian&ine (20
00 m, 0.13 mmol) is dissolved in d&methyl sulfoxide (5.00
ml) and N ethyldiisopropyLlmine (70.00 gl). 8-Oxa-3-aza-
bicyclo[3.2.1]octane (21.00 m; 0 14 mmol) is added and
the mixture &s bee&cd for 2 h at 150'. &n B closed v&al. For
work up thc nuxturc is lyoph&1&@ed and pynfied by HPLC
giving 3.5 mg of the product as yellowish foam

(I&)- I -(2-A&nino-5.6,7,8-&etrahydro-pyndo [2,3-d]
pyrimidin-4-yl)-pvrrolidine-3-carboxylic acid

amide-trifluoroacetate (Compound 75)

[0365] To a soluuon oi'-Carboxyhc ac&d-2-pipcndinonc
ethyl cater (2 g, 12 mmol) &n DC M was added Tnethyloxo-
nium-tetrafhioroborat (2 7 g; 14 mmol) in DCM 1 he solu-
tion v ls stirred for 16 hrs at rt. In-process contml via 11 C
Si60: eluent Heptane/Ethyl acetate=2: I and DCM/
MeOH=I0: I; colored with KMBOd Solution.
[0366] Water (5 nil) was added to the react&on mixture and
the or anic layer was extracted with an&all amounts of an
aqueous Nai ICO&-sohition. dried with Nas)01 and evapo-
rated to dryness givin 2.3 g of the co&de product which was
used in the next step witlulut further punfication
[0367] 'I'o a solution of 2-lithoxy-3,4.5,6-tetrahydm-pyri-
dine-3-carboxylic acid ethyl ester (2 3 8: 11 5 mmol) in
Ethanol (30 ml) was added (iuanidinium chloride (I I o;
11.5 nunol) and Sodium ethoxide solution (21% in ethanol;
10.8 mh 28.9 mmol). The reaction was refluxed for 16 lus
and then cvaporatcd to dryncss givu&g 4.4 g oI' brown o&l

wifll sonic nlolgdn&c hupuntv (prodilin content 43%). 11us
nuxture ives used in the next step without further purifica-
tion
[0368] To 2-Amino-5,6.7,8-tetrahydro-3H-pyndo[2,3-d1
pyrnnulin-4-onc (2.5 g, 10 mmol) was Bddix! Phosphoryl
cl&Jor&dc (3.S mh 38.8 mmol) carefully under &ce coolulg
(exothermic reaction) 'I he reaction was stirred for 16 hrs at
100" C 1'o the reaction mixnlre ivas added carefully a small
amount of water, basi fied with NaOI I 45% and extracted 3 x
v ith a great amount of Ethyl acetate. The combined organic
Layers were dried with Na&SOd and evaporated to dryness
g&ving 297 mg of thc rcqu&rcd product.
[0369] Io a solution of 4-('hloro-5,6.7,8-tetrahydro-
pyndo[2,3-d]pyrimidin-2-ylamine (7(i mg, 0.4 nunol) in
I-Butanol (4 ml) in a microwave v&al was added (R)-
Pyrrolidine-3-carboxylic acid amide hydrochhlride (73 mg;
0.5 mmol) and Tnethyhunine (0.2 ml, 1.5 nunol). The
reaction was stirred for 3 days at ISO'. Thc react&on was
evaporated to dryness and the residue was purified by prep
I IPI C giving 25 ma of the desired product as wh&te solid.

6-(3,3-1)ifluoro-pyrmlidin-l -yl)-N4-[2-(2-methoxy-
phenyl)-ethyl]-pyrinlidine-2,4-diamine (('ompound

77)

[0370] 2-Anuno-4.6-D&chloropynmiihnc (100 mg. 0.6
nunol). 2-(2-methoxyphenyl)ethan amine (100 mg; 0 7

nunol) and N-I ithyl diisopropyl amine (0 I mh 0 7 nunol)
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were dissolved in acetonitrile (4 ml). The reaction was
refiuxcxi I'or 3 days. Thc resulting yellow solution was
cvaporaicd under vacuo and extracted with ethyl acetate/
water. 'I'he organic layer was dried over sodium sulfate,
filtered and evapom&ted to dryness o iving 130 mg of a yellow
oil wlfich was used in the next step without fiuther punfi-
cation.
[03711 (wchloro-N4-[2-(2-methoxvphenyl)ethyl]pyrimi-
dmc-2,4-diaminc (130 mg, 0.4 mmul) and 3.3-D&lluoropy-
rroliiiuie hydrochloride (63 mg: 0.4 nmiol) were dissolved in
1.4-dioxane (3 ml). N-I ithyl diisopropyl a&nine (0 2 nil) was
added and the reaction mixture was heated to 170" C. for 4
h in the micmwave. The reaction mixture was evapomted
and the residue was extracted with ethyl acetate/w:ster. The
organic L&yer &&as dried over sodium sulfate. filtered and
cvaporaicd io dryness and the rcsiduc was purified iwo tunes
by HPLC. Tlu: comb&ncd product I'racuons werc cxtractcd
with ethyl acetate and the organic layer was dried over
sodium sulfate, hltered and evapoiated to dryness giving 15

nig afier the second nin of the pmduct ns yellow oil

I-(2-A&nine-6-cyclopropylamino-pynmidui-4-yl)-
pyrmlidine-2-carboxylic acid (Compound 80)

[0372] To a solution of (wChloro-N4-cyclopropy1-2,4-py-
rimidinediamine (60 m: 0.3 nunol) in I-Butanol (3.0 ml)
was added DL-PROLINE (49 mg; 0.4 mmol) in a micro-
wave vial and 1,8-D&azab&cyclo[5.4.0]undec-7-enc (0.2 ml,
1.1 mmol). Thc reaction was si&rrcd Ii&r 16 lus at 150'. The
reaction v as evaporated to dryness and the residue purified
by chmmatography giving 41 mg of the product as colorless
si&l &el.

I -(2-Amino-6-cyclopropyh&minn-pyrimidin-4-yl)-
pym&lidine-2-carboxylic acid 2-chk&ro-benzylamide

(Compound 88)

[0373] To a solution of I-(2-Amino-6-cyclopropyiamino-
pyrimidin-4-yl)-pyrrolidine-2-carboxylic acid (300 m: 0 4
mmol) in N.N-D&mcthyli'onnamide (10 ml) was added
2-Chlorobcnzylaminc (0.1 ml. 0.4 nunol) anil N-(3-Duueth-
ylaminopropyl)-Nnethyl carbodiimide hydrochloride (')4
nig; 0 5 mmol) 'I'he reaction was stirred fi&r 3 days at rt. The
reaction &vas diluted with ethyl acetate and extracted 3x v. ith
&&ster. dried over NaZSO4 and evaporated to dryness. The
residue &vas purified by prep HPLC giving 36 mg of the
product as colorless solnl.

6-[2-(4-Methoxy-benzyl)-piperidin-I-yl]-N4-methyl-
pyrimidine-2.4-diamine (Compound 95)

[0374] 6-Chloro-N4-methyl-pynmnline-2,4-d&anune (200
mg; IB mmol) was dissolved ui I-Buianol (5 ml) and
N-lithyldiisopropyl amine (0 85 ml) was added. After the
addition of 2-(4-Methoxy-benzyl)-piperidine hydrochloride
(300 mg: 1.2 nmiol) the mixture was stirred 72 h at 180'.
For work up the reaction mixture was evaporated to dryness
and purified by prep-HPLC giving 30 mg of the desired
product as bmgc sohd.

6-[2-(2-Methoxy-benzyl)-piperidin-I-yl]-N4-methyl-
pyrimidine-2,4-diamine (Compound 100) and

cnmit&omers (Compounds 106 Ec 107)

[0375] 6-Chloro-N4-methyl-pynmnline-2,4-d&anune (200
nig; 1.3 mniolj was dissolved in I-Butanol (5 ml) and
N-I ithyl diisopropyl an&inc (0 6 ml). 2-(2-Metlx&xy-benzyl)-

pipendine (310 mg 1.5 nunol) &&as added and the mixture
was stirred I'or 72 h ai 180' in a closed vcsscl. The
reaction was evaporated;md ihc res&duc purilicd by HPLC
giving 56 mg of the product as beige crystals
[0376] The enantiomers of the racemic compound were
isolated via SFC chromatography using the Lux-Cellulose-2
colunm and as elucni: COO&/Methanol+0.5% DEA=65.35
w&th a tlow of 5 ml/min. 50 mg of racmnaic w erc tbssolvcxj
in 1.2 ml Methanol/l)ioxane I I and portions of 85 gl were
infected 9 ing of each enantiomer were obtained The
absolute configum&tion of the asynunetric center was
assi ned arbitrarily.

I-(2-Amino-6-methylamino-pyrimidin-4-yl)-3-phe-
nyl-pyrrolidin-2-one (Compound 103)

[0377] 6-Chloro-Nj-methyl-2,4-pyrimidinedian&ine (150
mg; 0.9 minol) &vas dissolved in 1.4-Dioxane (5 ml) and
under nitrogen &vas added 3-phenyl-pyrrolidin-2-one (168
mg: I mmol). 4.5-Bis(diphenylphosphino)-9.9-dnnethylx-
anilmnc (55 mg, 0.1 nunol), potassium (ill) phosphate (402
mg; I 9 mmol) and Tns-(dibcnzyl&dmiaccton)-dipalladnun
(0) (87 mg; 0.1 nunol). Thc reaction was surred R&r 4 lus at
120" C. in the micro&vave. 'I he reactions were filtrated and
evaporated to dryness 'I'he residue was purified by prep
HPLC giving 16 mg of the desired product as hght brown
si&1 &el.

4-(2-[[I-(2-Amino-6-methylamino-pynmidin-4-yl)-
azctuline-3-carbonyl]-mnino/-ethyl)-bcuzcnesulfo-

nyl Iluoridc (Compound 108)

[0378] 6-Chloro-N4-methyl-pyrimidine-2,4-diamine (500
m: 3 mmol) was dissolved in tert. butyl alcohol (15 ml) and
1.8-Dmzabicycio[5xkO]undec-7-ene (I ml) was added. After
the addition of Azciiduic-3-carboxylic acid (400 mg) ihe
nuxturc was stirred nt 160'. for 48 h. Then them&xiure was
evaporated in vacuum and the residue (I g, brown oil) was
used in the next step &vithout further punfication
[0379] I-(2-Amino-6-methylamino-pyrimidin-4-yl)-azeti-
dine-3-carboxylic acid (500 mg; I mmol) prepared as
described bcforc was dissoh ixi ui N,N-D&methyl form&minie
(5 nil) m a micro&vave vessel. N-I'ithyl diisopmpyl at&tine

(0 6 nil), N-(3-l)imethyliuninopropyl)-Nnethyl carbodiim-
ide hydrochloride (325 mg; 1.7 mmol) and I-Hydroxyben-
zotriazole hydrate (235 nig; 1.7 mmol) were added and the
mixture was stirred at room temperature for 30 min. Then
4-(2-anunocihyl)bcnzenesulihnyl Iluonde (320 mg, 1.3
nuuolj was ixklixi mid aficr closing thc vcsscl the m&xturc
v as stirred fi&r 2 h at 80" ('iving a yellow solution 'lhe
reaction mixture was evaporated to dryness and the residue
v as dissol&ed in ethyl acetate/water (pH&7. with IN
NaOH). The organic layer was dried over sodium sulfate,
filtered and evaporated to dryness. The residue was purified
by cluouxttogmphy givuig 4-(2-i[i-(2-Anuuo-6-mcihyl-
anuno-pyrinudin-4-yl)-azeudure-3-carbonyl]-amino/-
ethyl)-ben&enesultieoyl fiuoride as beige solid (6 mg).

Nj-Methyl-6-[2-(I-methyl-I -phenyl-ethyl)-pyrroli-
din-l-yl]-pyriniidine-2,4-diamine (('ompound 83)

[0380] 6-Chloro-N4-methyl-pynmidinc-2,4-diaminc (50
mg, 0.3 mmol) v as dissolved in I-Butanol (4 ml) and
N-Eihyldiisopropylamine (0.13 ml). 2-(I-Methyl-I-phenyl-
ethylj-pyrrolidine (65 mg: 0 35 mmol) was added and the
reaction was stirred at 160'. for 6 days turning into a



US 2018/0118721 A[
34

May 3, 2018

yeliolv solution. The reaction mixture v:as evaporated under
lacuo. Thc rcsiduc was cxtractcd wilh ethvl acelale/water.
Thc orgmuc layer was dncd over sodium sulfate, filtered and
evaporated under vacuum. 'I'he residue was purified by
chromatonraphy All fractions w:ith pn&duct mass &vere conl-
bined and basified with IN NaOH. The resulting precipitate
ives filtered by suction ivlng 14 mg of the product as white
St&l ill.

N4-Methyl-6-[2-(2-nlethyl-benzyl)-pyrroli din- I -ylJ-
pyrimidine-2.4-diamine (Compound 89)

[0381] (I-Chloro-N4-methyl-pyrimidine-2.4-diamine (50
mg; 08 mmol) was dissolved ul I-Buianol (4 ml) and
N-Elhyldlisopropylamlnc (0.13 ml). To llus soluuon 2-(o-
tolylmethyl)pyrmlidine (61 mg: 0.3 mlnol) was added and
the reaction was stirred at 150" ( ft&r 3 days turniag into
yellow. The reaction mixture was evaporated to dryness
under vacuum and the residue was extmcted with ethyl
acetate/i&ster. The or anic layer was dried over sodium
sulfite, filtcrcd aud cvaporalcd under vacuum. The residue
was purilied by chromatography.
[0382] All fractions with product mass &vere combined,
basified with IN NaOII and extracted with ethyl acetate/
water. The organic layer was dried over sodium sulfate,
filtered and evaporated under vacuum giving 44 mg of the
product as white solid.

6-[(8)-2-(2-Methoxy-benzyl)-pyrmlidin-I -vlJ-N4-
nlethyl-pyrimidine-2.4-diamine (Compound 92)

Via Synthesis of Racemic 6-f2-(2-Methoxy-benzyl)-
pyrrolidin-I -ylJ-N4-nlethyl-pyrilnidine-2.4-diamine

(Compound 82)

[0383] (OChloro-N4-methyl-pyrimidine-2,4-diamine (50
mg: 0.3 mmol) was dissolved ul I-Butanol extra pure NF (4
ml) mid N-Ethyldiisopropylanunc for synthesis (0.13 ml)
was added followed by 2-[(2-methoxyphenyl)methylJpyrro-
lidine (66 mg, 0 33 mmol) 11&e reaction was stirred at 160"
( over night dunng which the color changed into a yellov
sohltlon.
[0384] The mixture was evaporated under vacuum The
residue was cxtractcd with ethyl acetate/water. The or anic
layer was dncd over sodium sulphatc. filtered alxl evapo-
rated under vacuunl 'I he residue ives suspended in diethy-
lether mid filtered by suction giving 55 mg of the product as
bmlvn solid. 50 mg of the racemic lnixnlre (compound 82)
&vere dissolved in 1.6 ml methanol/dioxane=l:I and portions
of 85 pl of this solution were used in chron&atop &phy v.ith
SCF yielding 23.2 mg and 23.6 mg of thc enanuomers.

('olunm: Lux Cellulose-2.

liluent ('02,'methanol+0 5% DiiA 60 40

[03851 flow 5 ml/min,
wave length 220 nm

6-[2-(2-('hlom-benzyl)-pyrroli din-I -ylJ-N4-methyl-
pynmidine-2,4-diamine (( ompound 98)

[0386] To a soluuou of 6-('hloro-N4-methyl-pyrimidlnc-
2,4-dhunnle (80 nlg, 0 5 nuuol) ul I-Bulanol (3 nil) ul
nncrowavc lail was added 2-(2-chlorobcnzyl)pyrrohdiue
hydrochloride (152 mg: 0 7 nunol) and N-I:thyldiisopro-
pylamine (0.3 ml) 'the reaction was stirred ti&r 16 hrs at

150" C. and evaporated in vacuum for work-up The residue
was punficd by HPLC giving I OS mg of the product as wluie
solltl.

6-[(R)-2-(4-Methoxy-bct&zyl)-ptpendtn-I-yl]-N4-
methyl-pyrimidine-2,1-dimnine (('on&pound 116) 8;

6-[(S)-2-(4-Methoxy-benzy1)-piperidin- I-yl]-N4-
methyl-pyrimidine-2.4-dian&me (('on&pound 117)

[0387] The synthesis ol'-[2-(4-Methoxy-bcnzyl)-piperi-
dln-l-yl]-N4-methyl-pyrimitline-2,4-duunule (raccmic)
(('ompound 95) v,as carried out as descnbed above with 4(10

mg 6-(.'hloro-Nl-nlethyl-pyrimidine-2,4-diamine and 6(10

mg 2-(4-Methoxy-benzyl)-piperidlne hydrochlonde, giving
55 nlg of the product.
[0388] 55 mg of the racemic nuxlurc werc dissolved in I

ml methmlol/dioxane I I and portions of 30 pl of this
solution were used in chronlatography with 5('ll yielding
12.1 mg of each enantiomer.

Colunun Lux Cellulose-2.

Eluent CO,/methanol+0.5% HCOOH=65;35

[0389] tlow 5 mlrmui;
wave length; 220 lun

6-[2-(2-('hiero-benzyl)-piperidin-I-ylJ-N4-methyl-
pyrimidine-2 4-diamine (Compound 105)

[0390] 6-Chloro-N4-methyl-pynmidinc-2,4-diaminc (200
mg; 1.3 mmol) ives dissolved in I-Butanol (5 ml) and
N-Ethyldiisopropylamine (0.6 ml) was added together lvith
2-(2-C:hloro-benzyl)-piperidine (250 mg: 1.2 mmol). The
reaction was stirred for 72 h at 180" C. For work-up the
reaction was evaporated in l acuum aud punficxf by HPLC
glvulg 8 nlg tll the plothlcl as bt:Igt: sohtl.

4-(2-if I -(2-Atntuo-6-methylatnu&o-pynmtdtn-4-yl)-
pipcraline-4-carbonyl]-amino i-ethyl)-bcnzeuenillb-

nyl fluoride (('ompound 120)

[0391] In a microwave vessel I-(2-Amino-6-methyl-
anuno-pyruludul-4-yl)-pipendine-4-curboxylic acid (200
mg; 0.8 nunol) was thssolved in N,N-Dimethylfomuunule (S
ml) N-Ethyldiisopropylanline (047 ml) and 4-(2-Amino-
ethyl)-benzenesulfonyl fluoride hydrochloride (230 lng;
0 96 mmol) were added follov ed by I-Pmpylphosphonic
acid cyclic attitydride 50%s in DMF (T3P) (I g; I.G nunol).
The closed vessel ives stirred for 12 h at 60" C. iving a
yellow solution. For work up the reacuou mixture was
evaporated under vacuum lo dryness. Tlm rcsiduc was
extracted v;ith ethyl acetatehvater (pl ln7. with IN NaOI I)
1'he organic layer was dried m er sodium sulfate, filtered and
evaporated to dryness 'I'he residue was purified by chmma-
tography iving 48 mg of the product as white solid.
[0392] The rcmaindcr of the Examples and compounds of
the present invention can be prepared in an analogous
manner, as will be readily apparent to the skilled person

Pharmaceutically Acceptable Salts

[0393] Pharmaccutlcally acceptable salts ulcludc acid
addilion and base salts of the compounds according lo lhe
iuveunon. Pharmaceulically acceptable sells, which can be
derived froin various organic and inorganic acids and bases
by pmcedures known in the art Pharmaceutical ly acceptable
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salt forms of the compounds of the Formula I are prepared
by conventional methods. If the compound of the I'Ormula
I contains a carboxyl youp. one of its suitable salts can be
formed by reacting thc compound with d suitable base to

ive the corresponding base-addition salt. Such bases are,
for example, alkull metal hydroxides, ulcluding pouissnun
hydroxide. sodiunl hydnlxide and lithium hydroxide: alka-
line earth metal hydroxnles, such as barium hydroxide and
calcimn hydroxide: alkali metal alkoxides, filr exanlple
polassnnn ctlloxnh: Bnd sodlU111 propi1xnlc, Bnd viil1011s

organic bases. such as piperidine. diethanolamine and
N-methylglutamine The aluminium salts of the compounds
of the I'ornlula I are likewise included In the case of certain
conlpounds of the formula I, acid-addition salts can be
formed by trcaung Ihcsc compounig with phamlaccutically
acceptable or anlc and inorganic acids, for example hydro-
gcll hiilldcs. sllch Bs hvdrogcll chli1rnlc, hy'dli1gcn bromide
or hydmgen iodide, other mineral acids and correspondiag
sdlm Ihereof, such as sullbte, nitrale or phosphale mid the
like. and alkyl- and nlonoarylsulfimates, such as ethanesul-
fonate. toiuenesulfonate and benzenesulfonate. Bnd other
organic acids and corresponding salts thereof, such as filr-
mate. acetate, trifluomacetate, tartrate. maleate. succlnate,
citrate, benzoate. salicylate, ascorbate and the like. Accord-
ingly, phannaccuticdlly acceptable acid-ddihtlon salts of the
compounds of the Formula I include thc lililowul . acetate,
adipate, alginate. Blgtnate. aspartate, benzoate. beozenesul-
fonate (besylate), bisulfate. bisulfite. broinide. butyrate,
camphomste, camphorsulfonate. caprylate, chloride. chlo-
robenzoate. citrate, cyclopentanepropionate, digluconate,
dihydrogenphosphate. dinitrobenzoate, dodecylsulfate. eth-
dnCSUlfoluitC, funlBmtc, follllaIL, galaCtCIBJC (lrolll IIIUCJC

acid), gdlacturonatc, glucohcptanoatc, luconalc. glutamate,
glycero-phosphate, hemisuccinate, hemisulfate, heptanoate,
hexanoate. hippurate, hydrochloride, hydrobronude,
hydroiodide. Z-hydroxyethaneculfonate, iodide, isethionate,
isobutyrate, lactate, lactobionate. malate, maleate. malonate,
mandeiate, metaphosphate. methanesulfonate. methylben-
zoatc, mono-hydrogmlphosphate, 2-naphthalmlesulfoixite,
iucolinatc. mtrate, oxalatc, olcale, palmoalc, peclinalc, per-
sulfate. phenylacetate, 3-phenylpmpionate, phospliat,
phosphonate, phthalate, but this does not represent a restric-
tion. Fomlate is particularly preferred.

[0394] Furthermore, the base salts of the compounds
dCCOIdhlg 10 fllC UIVCJ111011 hlCIUdC Blinuhulinl, Bnuniullllnl,
calcnlln. Copper, Irotl(III). Iroll(II), hthninl, IUBgncslllnl,
manganese(III), manganese(II). potassium, sodnun imd zulc
salts, but this is not intended to represent a restriction Salts
of the compounds of the liornnda I ivhich are derived front
pharmaceutically acceptable organic non-toxic bases
include salts of primary. secondary and tertiary amines,
substituted amines. also includulg naturally occurnn sub-
stltUtcd Bnlhu:s, cyclic Bnllncs. Bnd basic 11111 exchanger
resins, for example argu»nc, betaine, calfbulc, chloropro-
caine. choline. N,Nndibenzyl-ethylenediainine (benzatlune),
dicyclohexylamine, diethanolamine, diethyl-ainine. 2-dieth-
ylaminoethanol. 2-dunethylaminoethanol. ethanoliunin,
ethylenediamine. N-ethylmorpholine, N-ethylpiperiihne,
ghlciinllnc, glUcosanunc, hlstnhnW hviltabBUUUC. Isi1pro-
pylammc, lidocaulc, lysins, meglununc, N-methyl-D-glu-
calnlnc, Inotpholhns plpcraznlc, plpclIdnlc, pi11vannnc res-
ins. procaine. purines. theobnlmine, triethanolannne,
triethyl-amine. tnmethylamine, tripmpylamine and tris(hy-

droxymethyl)methylanline (tromethamine). but this ic not
intmldcd to rcprcscnt a rcstricuon
[0395J the compounds of the present invention contain
basic nitrogen-containing groups that may be t)uatemised
using a ents such as (CJ-Cs)ailpl halides. for example
methyl. ethyL isopropyi and tert-butyl chloride, bromide and
iodide; di(C,-C4)alkyl sullbtes. for cxamplc dimethyl,
diethyl and diamyl sulfate, (CUCC,„)alkyl lmhdcs, lor
exanlple decyi, dodecyl, lauryl. myristyl and stearyl chlo-
ride, bromide and iodide; and aryl((',-('4)alkyl halides, tilr
example benzyl chloride and phenethyl bromide. Both
water- and oil-soluble compounds according to the invention
can be prepared using such salts.
[0396J 1)le above-mentioned pharnlaceutical salts which
are preferred include formate. acetate, trifluomacetate, besy-
late, citrate. fumarate. gluconate„hemisuccinate. hippurate,
hydrochloride, hydrobromide„ isethionate, mandelate,
meglumine, nitrate, oleate. phosphonate, plvalate, sodium
phosphate, stcam(0, sullalc, sulfosullcylalc, tartrate, thio-
malalc, tosylatc and tromethmnine, but this is not Jntcndcd
to represent a restriction
[0397] Particular preference is given to formate
[0390] The acid-addiuon salts ol'basic compounds Ol'he
liornlula I may be prepared by bringing the free base form
into contact ivith a suflicient amount of the desired acid,
causing the formation of the salt in a conventional mmmer.
The free base can be regenerated by bringing the celt form
into contact with a base and isolating Ihe lbcc base in a
convcntioiml manner. Thc free base fonna dali:r in a ceruiin
respect from thc corresponding salt forms thercol'ith
respect to certain physical pmperties, such as solubility in
polar solvents; for the purposes of the invention, hoivever,
the salts otherwise correspond to the respective free bace
forms thereof.
[0399J As mentioned, the pharnlaceutically acceptable
base-addition salts of the compounds of the Formula I are
formed with metals or amines. such as alkali metals and
alkaline earth metals or orgmuc amincs. Prefi:rrcd metals arc
sodium, potassium, nuigncsium and calcium. Prcfctrcs)
organic amines are N,Nxdibenzylethylenedianlme, chloro-
pmcaine, choline, dietlmnolamine, ethylenediamine,
N-methyl-D-glucamine and pnlcaine
[0400J 1)le base-addition salts of acidic compounds
according to the invention are prepared by bringing the free
acid form into contact with a sufficient amount of the desired
base, causing the fomlation of the salt ln a conventional
manner The free acid can be regenemsted by bringing the celt
form into contact with an acid and Jsolaung thc free acid in
d COUVCllllondl IUB1111CJ.

[0401] If a compound accordmg to the invention contains
tnore fllan otic glollp w'hlch Js cilpablc of fornllng phBIIIIS-
CCIIIICillly'ICCCptBblC SdllS Ol thlS ty'pC, thc IUVC1111011 dlSO

encompasses multiple salts 'typical nlultiple salt forins
include, for example. bitartmte, diacetate. difunlarate, dime-
glumule, di-phosphate. disodium and trihydrochloride, but
this is not intended to represent a restriction.
[0402J With regard to that stated above, it can be seen that
the expression "phannaceutically acceptable salt'* in the
present connection is taken to mean an active in@ed)Cut
which comprises a compound ol'hc Formula I ul the filnn
Of otu: ol its sBloc A sall lornl illus ltnpdl1 nnprovcx!
plmmlacokinctlc properties on tlu: ucUvc Ingredient com-
pared with the free fomt 0 f the active ingredient or any other
salt form of the active ingredient used earlier The phanua-
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ceuticaily acceptable salt form of the active ingredient may
cvcn hdvc II positive hlililcncc ou thc phBrulBcodvnBnucs of
this iictlvc hlgrixhcnt with respect to Iis lhcldpculiccihciic)'n

die bodv

Stereoisomers and Tautomers

[04031 The invention relates to Bll steroisomeric fomls of
the compounds ol'ormula I, such as cnmltiomenc or
diastercoisonu:nc forms or mixtures dlercol', ulcludulg all
possible mixtures of stereoisomers, Bs well as the pure
stereoisomers. in particular (R)- and (S)-enantiomers Ste-
reoisonlers. and enantiomers in particular. can be prepared
by any method known in the art. for instance by a stereo-
selective route of synthesis, separation of racemic mixtures,
such as by a selccuvc crystalhzauon or Huomatograpluc
scqtamtion. Thc Invention also relaies to thc use of mixtures
of the conlpounds of the formula I, for example mixtures of
two diastereomers. for example in the ratio I:1. I 2. I 3. I 4,
I 5, I 10. I:100 or I 1000.

[(14()4J "Tautomers*'efers to isomeric forms of a conl-
pound that are in equilibrilun with each other. The concen-
trations of the isomeric forms will depend on the environ-
meni thc compound w lmmd ul and may bc dilli:rmlt
dcpmxling upon. for example, whether thc compound is a
solid or is in an organic or aqueous solution.

Solvates and Crystal Forms

[0405] The compounds of the present invention may exist
in solvatcd or unsolvated fonna. Thc term '*solvate" Is used
herein to dcscnbe a molecular complex comprisin a cum-
pound of the invention and a stoichometric or non-stoichio-
nletric amount of one or more pharmaceutically acceptable
solvent molecules. If the solvent is water, the solvent is
referred to as a hydrate. It is lulderstood that the invention
also reLates to the solvates of the salts.

[0406] The compounds of the present im cation may exist
in dill):rmlt fomis. and thc mnorphous loml shall bc mlcom-
passed by thc present invention as well as all cryslal fornw
(polymorphs) thereof.

Prodnigs

[0407] Prodrugs of the compounds accordin to the pres-
ent mi cntion shall equally bc included withm the scope of
thc present ulvcnuon. As used harem Bnd unless othes wise
huhcdtcd. thc lcrnl prodrug ulcdns d dixlvBtlvc of
compound of I'ornlula I that can hydrolyze, oxidize, or
otherwise react under bio)oglcal conditions (in vitro or in
vivo) to provide an active compound, particularly B com-
pound of formula I. Examples of prodrugs include. but are
not lmutcd to, dcnvatives and mctabohtcs of a compound of
Formula I that Include biohydrolyzablc moietms simh as
biohydrolyzable anndcs, biohydrolyzabic cstars, biohydro-
lyzable carbamates. biohydnllyzable carbonates, biohydro-
lyzable ureides, and biohydrolyzable phosphate analogues.
In certain embodiments. prodrugs of compounds with car-
boxyl functional groups are the lower Bllyl eaters of the
cdrboxylm acid lite carboxylate cstars arc convmuently
formed by cstcnfying any of thc carboxyhc acxl moieties
present on the molecule. Prodnigs can typicailv be prc)lured
using v eil-known methods, such as those described by
l3urger's Medicinal ('henustry and Dmg l)iscovery 6th ed.

(Donald I. Abraham ed., 2001„Wiley) and Design and
Apphcation of Prodrugs (H. Bundgaard cd., 1986, Hei wood

Acadcnuc Pubhshers Gmlh).

Isotope/Labeiled Fonna

[t)4()8J 'Illa present invention shall also include isotope-
labelled forins of the compounds described herein An
isotope-labelled foml of a compound of the Formula I is
identical to this compound apart from the fact that one or
morc atoms of thc compound have bccn rcplaccd by im atom
or atoms having an atomic mass or mass number wiuch
dilfi:rs from the atonnc mass or mass number ol'hc atom
v hich usually occurs naturally. iixamples of isotopes which
are readily commercially available and which can be incor-
porated into a compound of the Formula I by well-known
methods inciude isotopes of hydro en. carbon, nitrogen,
oxygmi. phosphorus. Iluorulc and chlorine. for example H,
BH, 'C, " C. "N, "0. '10, "P. "P, "S, 'SF and "Cl,
respcctivcly. A compound ol'the formula L a prodrug thereof
or a pharmaceutically acceptable salt of either, which con-
tains one or more of the above-mentioned isotopes and/or
other isotopes of other atoms is intended to be part of the
present invention. An isotope-labelled compound of For-
mula I can be used in a nunlber of beneficial ways. For
cxiunplc, an Isotope-labcllcd compound of the Formula I
into whiCh. for example. a radioisotope. such as H or '.
has been incorporated is suitable for medicament and/or
substrate tissue distribution essays 'I hese radioisotopes, i.e
tntium (BH) and carbon-14 (')„are particularly preferred
owing to simple preparation and excellent detectability.
Incorporation of heavier isotopes„ for example deuterium
(SH), into a compound of the Formula I may have thera-
peutic Iulvantagcs owing to thc higher mctabohc stability of
tlus isotope-Libelled compound I iigher metabolic stability
translates directly into an increased in vivo half-life or lower
dosages. v,luch under most circumstances would represent a
preferred embodiment of the present invention. An isotope-
labelled compound of the Fornufia I can usually be prepared
by carryulg out thc method ol'rc)tacdtion, as cxcmpldiod
clscwhcrc hcrcin, replaculg d non-isotope-labcllcd reactant
by a readily available isotope-labelled reactant.
[0409] Deuterium ( H) can also be incorporated into a
compound of the Fomluhl I for the purpose of manipulating
thc oxidative metabolism of the compound by way of thc
pnmary kulctic isotope ellixt. Thc primary kuieuc Isotope
etfect Is a change of the rate for a chemical reaction that
results from exchange of isotopic nuclei, which in tunl is
caused by the chan e in ground state energies necessary for
covalent bond formation after this Isotopic exchan e.
[0410] Exchange of d heavier isotope usually results ul a
lowering of the ground state energy for a chemical bond and
thus causes a reduction in the rate in wite-limiting bond
breal age. If the bond breal lge occurs in or in the vicinity of
a saddle-point region along the coordinate of a multi-product
reaction, thc product dislribution ratios can bc altered sub-
stantially. For explanation. Il'eutcnum Is bonded to a
carbon atom at a non-I xcllangcablc position, rate ddfi:renccs
of k~o 2-7 are t)IIical If this rate diiference is success-
fully applied to a compound of the lionnula I that is
susceptible to oxidation, the profile of tins compound in vivo
can be drastically modified and may result in improved
pharmacokinetic properties.
[t)411] Deuterium-hydrogen exchange in a compound of
liornlula I cml also be used to achieve a favourable modi-
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fication of the metabolite spectnim of the starting compound
in order to d&mu&ish or cluninatc undesired ioxw. metabo-
liies. For example, &f a toxic mciabolue &s fern&ed as a result
of oxidative carbon-hydmgen (( 11) bond cleavage, &t can
reasonably be assmued that the deuterated analogue w&ll

greatly din&inish or eliminate production of the unwanted
metabolite. even if the particular oxidation is not a mte-
determining step. Further information on the smte of the art
w ith respect to dcutcnum-hydmgcn exchange may be fbund,
for example &n Hanzlik et al . J. Or . Chem. SS, 3992-3997,
I')90, Reider et al, .I Org. Chem 52, 332ti-3334, 1987,
l&oster. Adv. Dn&g Res 14. 1-40, 1985, Gillette et al,
Biochemistry 33(10) 2927-2937. 1994, and 1am&an et al.
Carcinogenesis l(i(4), 0&83-G88, 1993.
Compounds and their 1.)se

[0412] The prcscnt invention primanly relates to the use of
the herein d&&closed compounds in the treatment of cancer,
respectively the herein disclosed compounds for use in the
treatment ofcancer. The present invention also encompassed
the use of a compound according to the present invention for
ihc Il&i&I&uli&ciul'e of i& il&cd&call&cl&t for tile trea t&1&cl&i ol ci&l&cur.

[0413] In addition„ the present invention provides novel
con&pounds and therefore relates to the herein disclosed
compounds as such Furthermore, the present invm&&ion

gcncrally relates io the hcrcu& d&sclosed compounds as
medicmnents, respectively for use as medicaments.
[0414] The hcrcu& disclosed con&pounds act as mlubiiors
ol'hc MTHI protc&n. The present u&vent&on thus also
concerns an inhibitor of the MTI I I protein„which is selected
fmm the herein disclosed co&npounds, as well as the use of
the herein disclosed compo&u&ds as inhibitors of the MTHI
protein. Prefembly. the inhibitor has a half maximal inlubi-
tory concentration (IC„„MTHI enzymatic assay). prefer-
ably as dctcmuncd by thc below d&sclosed method MTHI
m&zymatic assay, ol'00 nM or less, morc prelembly 50 nM
or less. more preferably 20 nM, 10 nM, 5 nM. I nM or less.
[0415] In one aspect, ilm pre&cut invention concerns a
method of treating cancer u& a patmnt, comprismg adnun-
istering to the patient a therapeutically efl'ective amount of
a compound as de&cubed herein In certain embodinients,
the present invent&on concerns a method of treating cancer-
ous tumors in a patient, comprisi&ig arhninisterin to the
patient a thempeutically effective amount of a compound as
dcscnbixl lu:rcu&. Types of cancer thai may be prcfcrably
trent&xl arc dcscribcd further below. Pan&euler mnbotliments
of compounds that can advantageously be used are also
disclosed herein and many individual examples given.
Determination of a therapeutically efl'ective amount is a
matter of rout&ne for the skilled physician.
[0416[ 'the fern&at&on of cancemus tuinors is typical of
&shat is usually referred to as stage II cancer. which occurs
&shen cancerous cells begin to grow into a small tu&nor
w ithm the organ of ong&n. Typically, cancer m iius stage has
not spread to other t&ssucs or organs w&dun tlm body. By
contrast. when abnormal cells only begin clumpin together
and begin penetrating beneath the top layer of cells within
the organ of origin, they still ti&rm stage I cancer. 'I'his stage
of cancer describes cancer that is small and present only
within the organ of origin A cancerous tumor is character-
izixl as stage HI cancer as ihc cancerous tumor grows
(compared to Stage B), m&d begins io spread u&to the lymph
nodes m&d surround&ng tissues. Siege IV cancer tlcvelops
when cancer cells spread from their point of origu& to
another organ witlun the body 'I his stage of cancer. which

is also referred to as metastatic or secondary cancer, is the
most advanced lorm of cancer.

[0417] The cancer to be treated may be any of Stage I,
Stage II. Sta e III and/or Stage IV cancer. For instance, the
cancer to be treated may be Stage B„ III and/or Stage IV
ci&I&col;

[0418] The cancer may be selected, for instance. from one
or more of the fi&llowing: Lung cancer, breast cancer,
prostate cancer, ovarian c;mcer. bladder cancer, colon can-
cer. rectal cancer, renal cancer, pancrcat&c cancer, thyroid
cancer, m&dome&rial cm&cer. Icukcmia, melanoma, brain
tumor, cervical cancer, esophageal cancer, esthes&oneun&-
blastmna, li&ving garcon&a. extmcranial germ cell tumor,
extmhepatic biie duct cancer„eye cancer, Fallopian tube
cancer, gallbladder cancer, gastnc cancer. germ ceil tumor,
head and nock cancer, heart cancer. hepatoccllular cancer.
1&ver cm&ccr, lymphoma, Hodgkin lymphoma, non-Hodgkin
lymphoma, &sic& cell cancer, Kapos& sarcoma, laryngeal
cancer, lip and oral cavity cancer, Merkel cell carcinoma,
mesothelioma. myelomm nasal cavity and paranasal sinus
cm&cer, nasopharyngeal cancer. neuroblastoma, parathyroid
cm&cer, pharyngeal cancer, pituitary tumor, salivary gland
cancer, skin cancer, icsucular cancer, throat cancer. thy-
moma m&d thymic carcmoma. utcnnc cancer, vaginal cancer,
all&i vulval ci&l&ccr.

[0419] Representative cancers that compounds of Formula
I arc useful R&r treating include, bui are not hm&ted to. cancer
of thc head, neck. cye, mouth, tluoan esophagus, bronchus.
larynx, pharynx, chest. bouc. lung, colon, rectum, stomach.
pmstate, urinary bladder. uterine. cervix. breast. ovaries,
testicles or other reproductive or ans. skin, thyroid, blood,
lymph nodes. kidney, liver, pancreas. bra&n. central nervous
system. solid tumors and blood-borne tumors. Preferably,
the cancer io be ircatcd is at least onc ol lung cancer, breast
cancer, prostate cancer, o&arian cancer, bladder cancer,
colon and rectal cancer, retral cancer, pancrcauc cancer,
thyroid cancer, endon&etrial cancer, leukemia, melanoina,
non-I lodgkin lymphoma, and brain tumor I'or instance, the
cancer to be treated is at least one of lung cancer, colon
cancer, pancreatic cancer, breast cancer. prostate cancer,
ovanan cancer and bladder cancer. Typically, thc cancer to
bc tres&cd &s lung cancer.

[0420] A number of cancers ause as a result of mutations
in oncogenes. Ras proteins are oncogenes that are frequently
mutated u& humm& cancers. Tlu:y arecncodcd by &luce

ub&quitously expressed gm&ew H-RAS, K-RAS and N-RAS.
These proic&ns arc GTPascs (hydrolase cnzymcs that cmi
bind and hydrolyze uanosine triphosphate ((ITP)) that
funct&on as molecular switches re ulating pathways respon-
sible for proliferation and cell survival. Ras proteins are
normally tightly regulated by guan&ne nucleot&de exchange
factors (GEF,) promoung guanosinc diphosphaic (GDP)
d&ssociat&on and GTP binding and CITPase-act&vaung pro-
teins (GAPs) that sumulatc the u&tons&c GTPase aci&v&ty of
Ras to s&vitch off signalling. Aberrant Ras fiuict&on is asso-
c&ated with hyper-proliferative developniental disorders and
cm&cer. MTHI suppression has been found to cause prolif-
emt&ve defects in cancer cells expressin mutant RAS.
Therefore, ihc compounds ol'hc presm&i &nvenuon cm& be
advantageously used u& thc treatment ol'ancer wluch &s

1&okcd to ras nnitauon, particularly active&&ng ras muiat&on.
I:xan&plea include cancer of the bff&ary tmct, endometrium,
large intestine. lung. ovary, pancreas and sn&all intestine
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[0421] The patient is a mammal, typically human and may
be a lnunan adult pat&wit or a hunum pacdiatric patient Most
typically, tlm paucnt is a human aduli patwnt. In accordance
with the alx&ve, the patient may be a patient harboring ILAS
nnitations. in particular K ITAS mutations
[0422] The present invention further comprises a method
Ior plcpBnng B tucdlcB&ucnt for ircanng ca&leer, conlprlslng
[t)423] i. Determining a concentnltion at vhich a coni-

pound according to the invention effects 50'/8 inhibition of
MTIT I activity to be 100 nM or less. 75 nM or less, 50 BM
or Jess, 25 nM or less, preferably 10 BM or less, more
prcihrably I BM or less, and

[t)424] ii preparing a pharmaceutical coinposition coni-
prising the compound.

[0425] 50/t& ltlhlblno&1 of MTH1 Bcllvlt). I.I . Ihl ICit&
&slue, is prcfi:rably dctemuncd by dlc Mizisurement of
M'I'I ll inhibition method (enzymatic assay) described fur-
ther beloiv. As per the usual terminology, "nM" stands for
nnu&1/I and "J&lvf'tands for gnol/J.
[0426J As mentioned before, reactive oxygen species
(1108) can lead to increased ROS tension and cause oxida-
tive damage to DNA directly or to the dNTP (deoxynucle-
otide triplmsphate) pool. Oxidative damage is typically
involved in many types of cancer. Thc MTHJ pro&cia has
biwn Ihund Io sanitize ox&dauvc damage in the dNTP pool.
lior instance, one of the pnncipal products of oxidatively
dian& ed I)N&. 8-oxod(J'fp (8-Oxo-2ndeoxy-guanosine-5n
triphosphate) is converted by M J111 to Soxod(JMP (8-Oxo-
Zndeoxyguanosine-5nmonophosphate). MTHI camlytic
activity has been found to be increased in both lung tumors
and surrounding t&ssue, and MTHJ over-expressed in many
cmiccrs. Overall, MTHJ catalyuc activity has been found to
be required for cancer cell survival. while M'I'Ill is non-
essential in normal cells In turn, depletion of M'I I ll leads
to cancer cell death. 'I'herefore, inhibition of M'1111 is
associated ii ith selective cancer cell cytotoxicity. Ho&vever,
inhibition of MTHJ may also be beneficial in the treatment
of other condiuons involving cells that have sullbrcd oxi-
dative damage.
[0427] In a further aspect. the present invention more
generally relates to a method oi'ihibiting MTHJ protein
Bern ity. compos&ng exposing MTHJ pro&cia. respectively
cells comprising or expressing M'I'Iii protein, preferably
tumor cells. to an effective aniount of at least one of the
compounds according to the present invention. More pref-
erably, the present invention relates to a method of inhibiting
MTH I protein activity. comprising exposing MTHJ protein,
rcspccuvcly cells ovcrcxprcssulg MTHJ protcui, to an cffm-
ui e mnount OJ't least one oi'he compounds as descnbed
herein
[0428] The prcsen& invention also relates to thc use of a
compound according to thc invcniion for thc ulhibition of
the Mq III protein
[0429] Inhibit&on oi'THJ act&vity may be particularly
bcnclicial ul any cell that has suiii:red oxidalivc damage,
which damage is associated with a shortening of the cell's
life spmi It is hypothesized that in those scenarios where
through action of MTHI and associated repair of DNA and
its functional parts. the DNA pool of a damaged cell is
san&used, inlub&t&on of MTHJ w&11 be bmlclic&al &o ehminate
any d&unaged cells. Tlus applies, in particular. to those cells
that overcxprcss MTHJ protcul as a resul& of oxidative
damaze. i e. in those cells where M 1111 protein expression
is affected by oxi&L&tive damage

[0430] Conditions and diseases that are associated with
ox&fauve damage to Ihc cells uicludc: &babe&as melhtus,
arthntis. particularly rhcunuiioid arthntis, ostcoartlu itis. aor-
tic valve stenosis, urolithiasis. neurodegenerative diseases
such as Alziieinler*s disease, Parkinson's disease, I iuoting-
ton's disease. chronic fatigue syndrome. and cardiovascular
diseases, such as hypertension. dyslipidemia. atherosclero-
sis, myocardial infarction, angina pectoris. heart failure.
Based upon thc undcrlyuig mcchaiusm of iwnon, it is
hypothcsizcd that MTHJ inlubition may prove useful ui thc
treatment of these conditions and diseases, too

[0431] Accordingly, the present invention also relates to
compounds. salts, stereoisomers and solvates according to
thc plcscnl &ave&it&on ft&r usc 111 Ihc Ircattucllt of cond&I&oils

involvuig cells havulg MTHI protein acuvity, part&cularly
cxprcssing MTHI protein. In particular, Ihc prcscnt inven-
tion also reL&tes to con&pounds, salts, steroisomers and
solvates according to the present imention fi&r use in the
treatment of conditions involving cells overexpressin
MTHI protein. Overexpression shall desi nate a level of
expression of VITHI protein ui a cell tlrat is increased, ul a
statlsncally slgnllicanl percentage, Bitch as 7%, reit&tive Io a
normal cell, typically as a result of thc condition Io be
treated

Pharmaceutical Fomnilations

[0432] The present invention also relates to a pharmaceu-
tical fomlulation. prefem&bly for use in the treatment of
cancer, comprising a compound as dcscnbcd hereui, par-
ticularly a thcrapcuucally alii:ctive amount of a compound
according to I'ornnda I

[0433] The pharmaceutical formulation may comprise one
or more of the compounds according to the present inven-
tion, and optionally B piiamuiceutically acccptablc excipient
and/or adiuvant. The pharmacmitical I'onnulauon &s prefi:r-
ably li&r usc in Ihc Iree &mani of cancer, for instance, is BI least
one of lung cancer, breast cancer, prostate cancer, ovarian
cancer, bladder cancer, colon and rectal cancer, renal cancer,
pancreatic cancer, thyroid cancer, endometnal cancer, leu-
kemia. melanoma, non-Hodgkul lymphoma. and bm&in

tulllor.

[11434J 1)ie phanuacentical formulation can be adminis-
tered in the ti&rm of dosage units which comprise a prede-
termined ainount of active ingredient per dosage unit. Such
a unit can comprise, for example, 0.5 mg to I g, preferably
I mg to 700 mg, particuLarly preferably 5 mg to 100 mg, of
a compound accorduig Io Ihc invention, depcn&hng on thc
condition trcatcxk Ihc method of adnnnistration and thc age.
v eight and condition of the patient. or pharmaceutical
formulations cmi be adnlinistered in the fi&nn of dosage units
v hich comprise a predetermined amount of active ingredient
per dosage unit. Preferred dosage unit formulations are those
v hich comprise a daily dose or part-dose, as indicated
above, or a corrcspondulg Iraction therix&f of mi active
ingredient. Futthcrmore, pluirmaccut&cal formulationsoi'lus

type can be prepared using a process which is generally
known in the phamlaceutical art

[0435] Phanuaceutical formulations can be adapted for
adnutustration via any desired suitable method, for cximiple
by oral (ulcluding buccal or sublingual), rectal, nasal, top&eel

(including buccal, subluigual or transdcrmal), vaguial or
parentenll (including snbcmaneous, into&muscular intrave-
nous or intradermal) methods. Such fi&rniulations can be
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prepared using afl pmcesses known in the pham&aceutical art
by. Ihr cxamplc, combuung thc acuvc u&grad&m&t with the
cxclplcut(s) or txl)avant(s)
[0436] Phannaccuucal I'ormulauons a&bdptcxl for oral
administration can be aibninistered as separate &u&its. such
ag for exmnple, capsules or tablets; powders or granules,
solutions or suspensions in aqueous or non-aqueous liquids,
edible foams or foam foods; or oil-in-water liquid emulsions
or water-in-oil 1&qu&d mnulsions.
[0437] Thus, for example, u& the case oi'oral admuustra-
uon in thc lorm of a tablet or capsule, the active-&ngred&m&t

component can be comb&ned with an oral. non-tox&c and
phannaceutically acceptable inert excipient, such as, for
example. ethanol. glycerol, water and the like Powders are
prepared by conm&inuting the compound to a suitable fine
size and mixing &t with a pharmaceutical excipient comnu-
nutcd in a sunilar manner, such as, Iiir example, an ed&ble
carbohydrate, such as, for example, starch or maruutol A
flavour, preservative, dispersant and dye may likewise be
pl'cselrt.

[0430J Oapsules are produced by preparing a pov der
mixture as described above and tilling slmped elatine shells
therewith. Olidants and lubricants, such as, for exa&nple,
highly disperse silicic acid, talc, magnesium a&curate. cel-
e&um a&aerate or polycthylcne glycol in solnl fom&, can bc
added to fl&e powder m&xturc before thc Iillmg operation. A
disintegrant or solubiliser, such as, fhr example, agar-agar,
calcimn carbonate or sodium carbonate, may likewise be
added in order to improve the availability of the medicament
after the capsule has been taken.
[0439] In addition, &f desired or necessary. suitable bind-
ers. Iubncants and d&s&ntcgmnts as well ds dyes can likew &se

be u&corpora&cd Into the mixture. Suitable binders u&elude
starch. gelaunc, natural sugars, such as, for cxmnpic, glucose
or beta-lactose, sweeteners made from maize, natural and
synthetic rubber, such as, for exan&pie, acacia tragacanth or
sodium alginate. carboxymethylcelluloce. polyethylene gly-
col, waxes. and the hke The lubricants used in these dosage
forms include sodnun olcatc, sodium sto&rate. ma~&ca&um
stcdratc, sodium benzoatc. sodium accrete, sod&um chloride
dnd the hkc. Thc disu&tcgrants u&elude, w&thout being
restricted thereto, starch. methylceilulose, agar, benton&te,
xanthan gun& and the like The tablets are foonulated by, for
example. preparing a powder mixture, granulating or dry-
pressing the mixture. adding a lubricant Bnd a disintegrant
and prcssu&g thc cntirc m&xture to give tablets. A powder
nuxturc is prcparcxi by mixu&g thc compound comnunutcd &n

a su&table manner w&th a d&lucnt or a base. as descnbcd
above. and opt&onally w&th a hinder. such as„ for example,
carboxymethylcellulose, an alginate, gelatine or polyvi-
nylpyrrolidone, a dissolution retardant. such as. for exa&nple,
paraifin„an absorption accelerator. such as. for example, a
quatenrdry salt, and)or an absorbent, such as. fiir example,
bcntonitc. I dolu& or dicalc&um phosphate. 11&e powder m&x-

turc cm& be granulated by wctung ii with d bu&der. such as,
for example, syn&p, stamh paste. acadia mucilage or solu-
tions of cellulose or polymer materials and pressing it
through a sieve. As an alternative to granulation. the pov. der
mixture can be run through a tabletting macl»ne. giving
lumps of non-un&form slrdpc. which are broken up to fiim&

granules. Thc granules can bc lubricatcx! bv add&t&on of
stcdrlc Seal, a sti Brdtc sBI&, Isle ol uuucidl o&1 ul ordiz 10

prevent stickin to the tablet casting moulds 'I he lubricated
niixture is then pressed to give tablets. The compounds

according to the invention can also be combined with B

frixwflow Ing Incr& cxc&picnt and then pressed directly to give
tablets without carryu&g out the granulauon or dry-prcssu&g
steps. A transparent or opaque protective layer consisting of
a shellac sealing layer. a layer of sugar or polymer material
and a gloss layer of wax may be present. Dyes can be added
to these coatin s in order to be able to difl'erentiate between
difl'erent dosage units.
[t)440J Oral liquids. such ag for example. Solution, syrups
and elixirs, can be prepared in the form of dosage units so
that B given quantity comprises a pre-speciiied amount of the
compound. Syrups can be prepared by dissolving the com-
pound in an aqueous solution with a suitable flavour, while
clix&rs are prepared usu&g a non-tox&c alcohohc vehmle.
Suspensions can be formula&cd by ihspersion of thc com-
pound in a non-toxic vehicle Solubilisers and enndsifiers,
such as, for exaniple, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour addi-
tives. such as. for example, peppermint oil or natural sweet-
eners or saccharin, or other artificial sweeteners and the like,
can likcwisc bc added.
[t)441J fhe dosage unit formulations for oral administra-
tion can. if desired, be en-capsulated in microcapsules. The
fornu&lation can also be prepared in such a way that the
release is extended or retarded, such as. for example, by
coaung or cmbixlding of part&culatc matcnal u& polymers,
wdx Bud thc hkc.
[0442] Thc compounds of thc formula I and phannaccu-
t&cally salts, stereo&somcrs m&d solvates thereof cim also bc
administered in thc I'orm of hposonu: dcl&very systems, such
as, for example, small unilamellar vesicles, large unilamellar
ves&cies and multilamellar vesicles I iposomes can be
formed from various phospholipids. such as. for example,
cholesterol. stearylamine or phosphatidylcholines.
[t)443J 'Ihe compounds of the fiirn&ula I and the salts,
stereo&somers and solvates thereof can also be delivered
using monoclonal antibodies as ind&vidual carrier~ to wlfich
thc conlpUUnd u&oiccUlcs die CUUplcd. Thc conlpoiuuls can
also bc coupled to soluble polymers as target&xi mcd&cement
carriers. Such polymers &nay encompass polyv&nylpyrnili-
done, pyran copolymer. polyhydroxypropylmethacryla&ni-
dophenol, polyhydroxy-ethylaspartmnidophenol or polyeth-
ylene oxide polylysine. substituted by palmitoyl radicals.
The compounds may furthermore be coupled to a class of
b&odegradablc polymers wh&ch arc su&table for 1&chlcvulg
controllcd rclcasc ol a u&cd&cau&cut, fo&'xBU&pic polylactlc
ac&d. poly-epsilon-cdprolactone. polyhydroxybutync acid,
polyorthoesters. polyacetals. polydihydroxypymns. poly-
cyanoacrylates and crosslinked or amphipathic block copo-
lymers of hydrogels.
[t)444J Pharmaceutical formulations adapted for transder-
mal administration can be administered as independent
plasters for extended, close contact with the epidermis of the
recipient. Tin&s. for example„ the active ingredient can be
dchvcrcd from the plaster by &ontophorcs&s, as dcscribcd in
general tcm&s in Pbarmaccuucal Research, 3(G), 31 8 (I qg 6).

[0445] Pharmaceutical compounds adapted for topical
administrat&on can bc fern&Old&cd as ointments, creams.
suspm&s&ons. Iot&ons, powders. solut&ons, pastes, gals.
sprays, aemsois or oils
[0446] For Ihc tres &ment of ihe eye or other cxtcmal t&ssuc,

fhr example mouth and skin. Ihe fonnulauons are prcl'crably
applied as topical oinunent or cream In the case of formu-
lation to give an ointment. the active ingredient can be
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employed either with a pamsfhnic or a vvater-miscible cream
base. Altemativcly, Ihe achvc ingredient can bc formulated
to give il crcanl vvlth Bn oil-nl-wdtcl clcdnl bBsc or
water-in-oil base
[0447J Pharmaceutical fornntLstions adapted fbr topical
application to the eye include eye drops, in which the active
ingredient is dissolved or suspended in a suimble carrier. in
particular an aqueous solvent.
[0448] Pharmuccuucdl formulations adapted Ibr topical
dppllciitlon nl Ihc nloUth cnconlpdss lozcngcs, piisnlhw Bnd
inoltthwashcs.
[0449] Pharmaceutical fbrmulations adapted for rectal
aibninistration can be admmistered in the foml of supposi-
tories or enemas.
[0450] Pharmaceutical formulations adapted for nasal
adnunistrdtion in which thc carrier substance ls a sohd
comprise a course powder havulg a parhcle size, for
example, in the range 20-500 micmns. which is adnliins-
tered in the manner in which snuff is taken, i.e by rapid
inhalation via the nasal passages from a container containiag
the powder held close to the nose. Suitable formulations for
adnlinistration as nasal spray or nose drops with a liquid as
carncr substance encompass achvc-ingredient solutions ln
water or Oil.

[0451] Pharmaceutical fbrmulations adapted for adnlinis-
tration by inhalation encompass finely particulate dusts or
mists. v hich can be generated by various types of pres-
surised dispensers with aerosols. nebulisers or insutilators.
[0452] Pharmaceutical formulations adapted for vagiiml
adnunistrdtion can bc adnunistcred as pcswdncs. hmlpons,
crc;Inlw gcls. pBSB:s, Iodms or sprdv Itunnli I)nuts.
[0453J Pharmaceutical fornlulations adapted filr parent-
eml administration include aqueous and non-aqueous stenle
injection solutions compnsing antioxidants, buifers, bacte-
riostatics and solutes. by means of which the formuLstion ls
rendered isotonic with the blood of the recipient to be
trentoh dnd aqueous Bnd non-aqueous stcrnlc suspensions,
wiuch may compnse suspension media and thwkcners. Thc
fornnllations can be administered in single-dose or multi-
dose containers, for exanlple sealed ampoules and vials, and
stored in freeze-dried (lyoplulised) state, so that only the
addition of the sterile carrier liquid, for example water for
injection purposes. immediately before use is necessary.
Illtccntul soliltlons Bnd BUspcnslons prcpalcd nl Bccoldancc
with Ihc recipe cun be prcparml Irom slerilc powders,

ramdes and tablets
[0454] It goes w ithout saying that, in addition to the above
particuLsrly mentioned constituent~. the Iilrmulations may
also compn ac other u gents usual ul Ihc arl with respect lo the
particular tvpc of ICUUUlatlon: )itis, ftir cxilnlplc, Ionnllla-
tions which are suitable fbr oral administration may conl-
prise ffavours

( ombination 'I'reatnlent

[0455] In cxmnplary embodiments of dle present mvml-
hon. administrauon of onc or morc of thc compounds of the
prcscnt hlvt:ntlon. partlcUIBrlv ul Ihc Ircanncnt of cancer,
nlay be simultaneous. sequential or in alternation v ith
administration of at least one other pharmaceutically active
ingredient respectively therapeutic agent (used synony-
mously herein).
[0456] Accordingly, thc prcscnt invenuon also provides a
pharmaceutical fornlulation comprising a therapeutically
effective mnount of a compoluld according to Ilornhtla I, and

further comprising a therapeutically eff'ective amount of a
Iiirthcr pllamlaccutically active nt~cdtcnt, preferably Ior
usc In Ihc treatment of cancer.
[0457] Accordingly, thc im cntion also rclatcs Io a set (kit)
cmlsisting of separate packs of
[0458J (a) a therapeutically eff'ective amount of a com-

pound of formula I anigor pharmaceutically acceptable
salt. tautomer, stereoisoiner and solvate thereof and

[0459] (b) an effective amount of a further pharmaceuti-
cally derive nlgrcdlcnl,

prcfcriibly for use In Ihc Ircduncnt of cancer
[0460] Thc sci may comprise suitable containers, such as
boxes, individual bottles. bags oriunpoulcs Thc set may. for
exanlple, comprise separate ampoules, each containing an
etfective amount of a compound of the Ilormula I and/Or
phannaceutically acceptable salts, stereoisomers and sol-
vates thereof, and an effective amount of a further active
in redient in dissolved or lyophilised form.
[0461] The disclosed compounds of thc formula I can be
adnutustcrcd ln combiuauon with otlmr known therapeutic
dgcnls, nlclUdnlg Bntlcdnccl dgcnls. As Used hclc. Ihc tenn
"anticancer agent** relates to any agent which is adminis-
tered to a patient ivith cancer for the purposes of treating the
cancer.
[0462] The anti-cancer treatment defined above may be
applied as a monotherapy or may involve, in addition to the
hcrcin disclosed compounds of Fomtula L convcnhonal
surgery or radiotherapy or medicinal tlmrapy. Such medici-
nal therapy, e g. a chemotherapy or a targeted therapy. Inay
include one or more, but preferably one, of the folloiving,
anti-hunor agents.
[0463] The further pharmaceutically active in redient is
thus preferably for the treatment of cancer and prefemsbly
sclectcd from onc or morc of Ihc filllowlng.

Alkylating Agents

[0464] such as altretamine. bendamustine, busulfan, car-
mustine. Chlorambucil, citionnetiune, cyclophosphamide,
dacarbazinc. ifosfamide, improsulfan, tosilatc, lomustule.
mclphalan, mitobronitol. miiolactol, nlmustulc, rammustule.
tcmozolonudc, Ihiou:pa. trcosulfan, mcchiorctanunc. carbo-
quolte;
apamquone, fotemustine, Blufosfamide. palifosfamide, pipo-
bmman, trofosfamide, uranlustine. 111-302 . VAI,-083~;

Platimun Compoumls

[0465J such as carboplatin, cisplatin, eptaplatin, miripla-
tine hydrate, oxaliplatin, lobaplatin. nedaplatm, picoplatin,
satmplatin;
lobaplatin, nedaplatin, picoplatin, satrapLstin;

DNA Altering Agents

[0466J such as anlrubicin, bisantrene, decitabine. mitox-
antmne, procarbazine, trabectedul. clofarabine,
amsacrine. brostallicin, pixantrone. Iaromustine";

Topoisomerase inlubitors

[0467] such as etoposidc, innotccan, razoxanc. sobuzux-
ane, teniposide, topotecan; mnonafide. belotecan. ellip-
tinium acetate, voreioxin:
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Microtubule Modifiers

[0468] such as cdbaz&taxcl, docctaxel, enbulin. &xabcp&-

lone. peel&taxcl, vinblasunc, vulcristine, vux&relbulc, v&n-

desine, vinflun&ne,
fosbretabulin, tesetaxeh

Anumctabolites

[(1469J such as asparag&nasa', azacitidine, calcium levofil-
linate. capecitabine. cladribine, cytanlbine. enocitahuie,
floxuridine. fludarabine, fhiorouraciL gemcitabine, mercap-
topurine. methotrexate. nelamlbine. pemetrexed, praLltrex-
dtc. Bzatluoprinc, tluogutuunc. canuofur.
dox&flund&nc. clacytarab&nc, mlutrcxed. sapac&tabmc. tcga-
fur". trinletrexate:

Allncdllccl'll&&blot&ca

[0470] such as blcomycul. dactinomycm, doxorubic&n,
epin&bicin. i&Lsrubicin. Ievamisole, miltefosine. mitomycin
(', romidepsin, streptozocin, valrubicin, zinostatin, zonibi-
cin. daunurob&cin, plicaniycin; aclamibicin, peplomycin,
p&rarub&c&n,

I loni&ones&Antagonists

[0471] such as abarelix, ab&raterone, bicalutamide. buser-
elin. calusterone, chlorotnanisene, degarelix. dexametha-
sone, estradiol„ fluocortolone fluoxymesterone. flumm&de,
full ca&rant. gosercl&n. Iustrelui, leuprorclul. mcgestrol, milo-
tanc. ndlarelin, nandrolonc. &ulutamule, oclreolide, prcdiu-
solone. ralox&fene. tanioxifen, thyrotnlpin alfa. torenlifene,
trilostane, triptorelin. diethylstilbestroh
acolbifene, danazol, deslorelin. epitiostanol, orteronel,

enzalutaniide"'romatase

Inhibitors

[0472] such as aminoglutethimide, anastrozole, exemes-
tane. fadrozole, letmzole, testolactone;
follnCS tal&C:

)nlall Molecule Kinase Inhibitors

[04731 such as crizotin&b. dasatinib. erlotinib, imatinib,
lapatinib. nilotinib, pazopanib. regorafenib. nixohtinib,
sorai'crub. sunit&n&b, vandetaiub, vmnurafciub, bosutuub,
gclitmib. ax&t&n&b,

afatinib„alisertib, dabmfenib. dacomitinib, dinaciclib. dov&-

tinib, enzastaurin. n&ntedanib, lenvatinib. Iinifanib. fins&-

uiub, nu&s&&nub, midostaunn, moiesmub, ncraniub, oran-
uiub, perifosinc, ponat&n&b, mdotuub, n oserub, tip&lhnub,
ui annnib, tivozaiub, tramctuub, pimascrt&b. bnvaiub alan&-
nate. cediran&b, apatinib . cabozantinib )-inalateu'. ibru-
tinib", iconnib, buparlisib', cipatinib . cobimetinibu',
idelalisib', fedratinibh XL-647:

Photosensitizers

[04'74] such as mcthoxsalcn':
porfimer sodiunl, talaporhn, temoporhn;

Antibodies

[0475] such as alcmtuzumab, besilcsomab, brentuximab
inloun. cctuximab. denosumab, ip&lumimab. Clhtumumab,
panitumumab. rituximab, tositiunomab. trastuzumab. beva-
cizmnab, pertuzun&ab '

catiunaxomab, elotuzumab, epratuzumab. farletuzmnab,
mogamuhzumab. nccitiunumab. &umotuzumab, obinutu-
zumab, ocaratuzumdb, oregovomab, ramuc&rumab, nlotu-
nn&mab, siltuximab, tocilimuliab. zalutmnumab, zanolim-
uniab, matuvumab, dalotununabus', onartuzun&abn',
racotumomabh tabalumab', EMD-525797 . nivolumab';

('ytokines

[0476] such as aldcslcukin. intcrli:ron alfa&, uitcrlbron
alfa2a', interferon alfa2b& h celnloleukin, tasonermin,
teceleukin, oprelvekinu . recombinant interferon beta-lark&

Drug Conjugates

[t)477J such as denileukin diftitox, ibritumomab tiuxetan,
iobenguane 1123, prednimustine. tmstuzumab emtansine,
estrannistine, gemtuzumab, ozo amicin„afhbercept;
c&ntredekin besudotox, edotreotide, inotuzumab ozogmni-
c&n, naptumomab estafenatox, opornizumab monatox, tech-
netium (99mTc) arcitumomab', v&ntafolide";

V'ICCII&CS

[0478] such as sipuleucel'; vitespen', emepepinnit-S',
oncoVAX . rindopepimut', troVax . MCiN-I(i01, MCiN-
1703,

Miscellanimus

[0479] alitretinoin, bexarotene. bortezomib, everolimus,
lb&I&&droll&C &IC&if, 111&1qU I&lxxl, IC&&ill&do&11&dc, le&ill&ldll.

ll&C&lroS&l&E; Ill&is&1&UrtldC, pd&11&dri&&lie Bold, pcgt&SpalgdSC,
pentoctatin, sipuieucel', sizofiran, tamibamtene, temsinlli-
mug thalidoinide, tretinoin, v&snlodegib. Bolednloic acid,
vonnostat:
celecoxib, cilengitide, entinostat, etanidazole, ganetespib,
idronoxi1, iniparib, ixazomib, lonidamine. nimorazole,
panobinostat, peretinoin, plitidepsm, pomalidomide, pnl-
codazol. ridaforolimus. &asquinimod. telotristat. thymalfa-
sin. tirapazamine, tosedostat. tmbedersen. ubenimex. val-
spodar, gendic&ncd. pm&banil, rcolys&n . reuispimycin
hydrochlondc", trebanarub '. v&rul&zin, cdrfilzom&b''.
endostatin . inunucothel . belinostat', M(iN-f7031:
'rop INN (Proposed Intenrdtional Nonpropnctary Name)
-'ec. INN (Reconmiended International Nonproprietary
Names)

'SAN (Ututed States Adopted Name)

no INN.

[0480] In the altcrnauie or &n adiht&on to thc above.
ll&C&1&101&cd lhCrapCU&&C BgCI&ts, thc fll&&her pl&till&&BCCUIICallv

acuvc &ngrcd&ent that may advmltagcously bc used ui com-
bination with the compounds according to the present inven-
tion, preferably in the treatment of cancer, is an agent that
increases reactive oxygen species in cells (thus ROS levels).
This is hypothesized as increasmg the efficacy of the treat-
ment involving MTHI inhib&uon as even morc MTHI
would bc rcxfuircd to compensate the damage rcsultuig from
ox&dat&vc stress. Exemplary compounds usefiil for tlus pur-
pose include doxon&bicin. azidothymidine, cisplatin, pacli-
taxel and docetaxel.
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[0481] Pa&ticularly preferred are those phamlaceutically
acceptable compounds that increase both rwlctive oxygen
spec&cs in cells and have known anncancer ellicdcy, for
instance cisplat&n

EXEMPLARY EMBODIMENTS

[0482] Various examples of coinpounds of the present
invention have been su gested. synthesized and/or assessed
with regard to the&r MTH I inh&bitory activity, and some with
regard to solub&l&ty and microsomdl stabihty. as will be
descnbcd in morc dcta&1 below.

Measurement of MTHI Inhibition

[0483] The IC„, value was dctcnnined by a MTHI enzy-
matic assay 1'he assay con&prises the principal steps of
incubating a mixture of M'1111, the compound in question at
difl'erent concentmstions and 8-oxo-2udeoxy uanosine-5«
triphosphate (8-oxo-dC)TP) in assay buffer. Nucleotide
tnphospl&atc hydrolys&s by MTHI. &.e. dccompos&t&on of
8-oxo-2udcoxy uanos&nc-5«triphosphate, produces 8-oxo-
2udcoxyguanos&nc-5umonophosphate (8-oxo-dGMP) and
pyrophosphate (Ppi). I'he amount of genensted pvrophos-
phate (Ppi) is then measured by a bioluininescent reaction.
In detail: The MTH I (human mutT homologue I ) enzymatic
assay is perfomled as a luminescence-based 384-well assay.
In a lira& step, punlicd humim rccombulant MTHI (human
MTHI, residues 42-197, Uniprot-ID: P36639, cxprcsscd &n

E. co/I') is &ncubatixl &n assay bulTi:r li&r 20 mimues at 22'.
with test compound at ditTerent concentrations or without
test compound (as a negative contml). 11&e assay buffer
contains 100 mM Tris-acetate pH 7.5, 40 mM NaCI. 10 mM
Mg(OAc)„0.005%a T~een 20 and 2 mM dithiotlueitol
(DTT). An Echo 555 (Labcyte) &s used for d&spmlsing of
compound solut&ons. Then, in a second step, the substrate
8-oxo-dGTP &s added m&d thc reaction nuxturc &s ulcubatcd
for 30 minutes at 22" C I'he pharmacologically relevant
assay volume is 5 PI. 'I'he final concentrations in the assay
during incubation of the reaction mixture are 0.1-0.2 nM,
typically 0 I nM„MTHI and 6 uM 8-oxo-dC)TP. After
incubauon of the rcacnon m&xturc, Ihe generat&on of pyro-
phosphdtc (PP&) as a result ol'ucleonic Iriphosphatc
(S-oxo-dGTP) hydrolysis by IvITHI is detected us&ng thc
Ppil,ight inorganic pyrophosphate assay kit (I onza) (third
step) 2 to 5 pl, such as 3 to 5 gl, typically 3 or 4 pl. for
instance 4 FL of a I:I mixture of PPiLight converting
reagent (AMP) and PPiLight detection reagent are added to
thc Icdctiou uuxnu'C. hl thc pic&Once ol pylophosphatc, Ihc
detixuon rcagcnt cdtalyzcs thc conversion of AMP Io ATP.
Lucifi:rase then produces 1&ght from the newly fi&nncd ATP
and hiciferin. 1'he anlount of light produced is directly
pmportional to the an&Cunt of PPi in the sample. I'ollov iag
signai development for I h the plates are analysed in an
EnV&sion (PerkinElmer) microplate reader using the ultra
sensitive luminescence option. Data are processed employ-
ing thc Gcncdata Screener software. In particular, IC«,
ialues arc detennu&cd &n Ihe usual manner (usm the Hill
I:quation) by fitting a dose-response curve to the data points
using nonlinear regress&on analysis

[0484] Hill Equation. Y=SO+(S„,~SO)/(I+(IO"dmso/10')
"): Y. Iumincsccncc s&g&ml (response), S„: acnv&ty level at
zero concentration of test compound, )i„i activity level at
inhnite concentration, Ilifl coetTicient n measure of the

slope at IC«,, c=concentration in logaritlmlic units corre-
spond&ng to Ihc values on the x-ax&s of the dose response
curve plol

I('„, 1&alf maximal inhibitory concentrat&on

8-oxo-dC)TP=S-Oxo-2udeoxyguanosine-5utriphosphate

8-oxo-dG MP=S-Oxo-2udcoxyguanos&nc-5umonophos-
pl&atc

Iris Tris(hydmxymethvl)-sminonlethan

OAc=Acetoxy group

PP&=pyrophosphatc

AMP adenosine monophosphate

ATP=sdenosine triphosphate

Measurements of Ilinding Atfinities and Kinet&cs on M I'111

Surfaces by Surface Plasmon Resonance (SPR)

[0485] The SPR cxpcnmmlts Ccrc pcrformcd usul a
Bn&corc4000 uwtrument. Recombinant &n E. Co/I cells pro-
duced humanMTHI (;munoaculs 42 to 197. H&s tag ai Ihe
N-terminus: sequence M(iSSI I I II II II II ISSGI VPRG)i IM-
GASRI Y I I Vl VI QPQRVI.I GMKKRGI&GA(iRWNGI'G-
CIKVQEC)ETIEDC)ARRELQEESC)LTVDALHKVC)QI-
VFEFVC)EPE
LMDVHVFCTDSIQGTPVESDEMRPCWFQLDQIPFKD-
MWPDDSYWFPLLLQ KKKFHC)YFKFQGQDTIL-
DYTLREVDTV, s&zc: —20 kDa includ&ng tags) was pur-
chased from Abno&a (Catgabig)390) 1lumanM'1111 was
in&mobilized on Biacore ('M5 chips at 25'('nd a flow rate
of 10 FL/min using amine coupling at pH 5. 5 and in presence
of I FM MSC2567771B-I according to Biacore's standard
protocol. MTHI was applied dt a concm&tration of 10 pg/mL
dnd ilcpcndhlg ou Ihc iluldnon ol thc ullccnou nnlc inuno-
b&hza non levels bet«em& 500 and 2,000 RU were obtained.
Smnple compounds &vere applied in foun of t&tmt&on series
with a doubling of concentration at each subsequent injec-
tion. In general. 10 concentrations were injected coveri&tg a
dilution range of 500 fold. Before and after each of these
t&tration scncs thc binding capabil&ty of Ihc surface was
controlled by Ihc iniccnon of Ihc pos&t&ve control S-Cnzo-
t&nib at a fix&xi concenuation of 2 PM. Kulctic t&&rat&on

experiments were performed at 25''&th a flow rate of 30
gl,/n&in, a smnple contact time of 90 sec and a d&ssociation
time of 420 sec in running bnffer (20 mM Tris-HCI (Tris
(hydroxymethyl)-aminonlethane HCI) pH 7.40. 150 mM
NaCI, 5 mM MgCI&, I mM DTT (d&thiotluc&tol), 0.1 mlvl
ECiTA (ethylcnc glycol Ictrdacetic acul). 0.05% Twccn 20)
contauung 2% DlVISO (d&methyl sulfox&de). Buflbr uljec-
tions identical to the siunple injections were executed at the
beginning of the successive series fi&r the purpose of double
referenc&ng. Solvent correction cycles (eight correction
points. 14%-2.8% DMSO) were run at the same intervals.
For surface cond&uorung tcn start-up cycles (buflbr injec-
t&ons) werc nul. Data points were collected at a sample rate
of 10 Hz.

[0486J Data sets were processed and analyzed using the
software Biacore4000 Evaluation. version 1.0. Solvent cor-
rected and double-referenced associat&on and dissociation
plrdse data werc lit&cd Io d s&mplc I: I &ntcracuon model w&th

un&ss II'in&sport Ilnllldnons.

[0487J Measured values are indicated as KD I(',o in the
1'able below.
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'H NMR

[0488] 'H NMR was recorded on Bnikcr DPX-300. DRX-
400. AVII-400 or ou n 500 MHz spec t rome(cr, using residual
signal of deuterated solvent as internal reference ('hen&ical
shi As (6) are reported in ppm relative to the residual solvent
signal (b=2.49 ppm for 'H NMR in DMSO-de), 'H NMR
data are reported as follows chemical shiA (multipl&c&ty,
coupluig consrdnts, and mm&bcr of hydrogcns). Mul(&plicity
is abbreviated as A&[lowe. s (suiglct), d (doublet), t ((nplct),
q (quartet). m (mult&pic(), br (broad).

LC-MS

[0489] L&qu&d cluoma(ography rc(enuon tunes werc
obtained usuig a ('hmmolith RP-I ge 50-5 6 mm colunm and
the follov ing conditions
[0490] Solvents''I,0+005% [ICOOII]13'e(:N+0.
04'io HCOOH
[0491] Ciradient: Solvent B. 0 to 2.8 mini increase from
4'/o to 100 lo, 2 8 to 33 m&n. 100% B
[0492] Flow. 2.4 ml/m&n

Measurement of Solubility by Shake Flask Solubility
Mi:dsiircluciit

[0493] Compound solub&bty ui aqueous solution is dctcr-
mined by a standard method in the a&t, the shake Aask
method. Solubility measurement is performed under equi-
libriuni condit&ons at pli 7.4 Samples are prepared by
dissolving an excess of the test compound in n phosphate
bufi'er (made up of 3.954 g sodiiun hydrogenphosphate-
monohydrate, 6.024 g so&hum chlorxlc, 950 ml ultrapure
water and ad[usted (o pH 74 with O.l M NaOH or O.l M
Il( I). 'I'hese samples are shaken at 37" (1 with 450 rpni
(shaker T]Mix control 13(&bier) fi&r 24 h in tntal iuitil
equilibrium &s reached. After 7 hours shaking, the pl I value
of the sample is controlled and adjusted, if necessary It &s

also checked that the sample (test compound) is available in
excess. Shortly before thc m&d of 24 h, samples are checked
dga&n for pH and prixip&(atc. A( the end of 24 h and after
separation of the solid by tiltnstion. the concentration of the
compound in the filtrate is determined by liquid chromatog-
raphy using, I.IS detect&on (I.( -UV)
[0494] Sample prepamtion: Incubation hood: TH 15 Bfih-
ler; pH device 7((6 Calimatic Knick; pH electrode InLnb 423
Mcttlcr
[0495] ('hn&matography ('icnditions:
[04961 Colunm: Chromolith RP[8e 100x3 nun
[0497J Wavelength range [90-400 nm

[0498[ select a suitable evaluation &vavelength
[0499] Inject&on volume Probe S gl and ]S ul, Standard 5

u.l

[0500] Colunm stove temperature: 37" C.
[0501] LC Elucnt Prepare&&on.

[0502] Eluent A: water/formic acid (999:I; v/v)
[0503] Elucnt B uccton&tnlc/formic acid (999: I, v/v)
[0504] (dradient:

-coiitiiiiiixl

T me [9& n] B&neni n I'] B&neni B [".] I')ow [mn &i& n]

9A

9&&

&A 7

25

Ins1rumcntat&on

[0506] A Tacan Cienesis workstation (RSP ]50/8) was
used for to perform the niicrosomal &ncubations. Analysis
was camcd out usuig a Waters ACQUITY UPLC sys(cm
coup[cd to an ABSc&cx AP13000 mass spectrometer. Data
analysis was perfom&ed using Assay Ilxplorer (Sym)A&).

UPLC Cond&t&ons

[0507] Column: Acquity UPLC BEH C[8. 2.1x50 mm,
1.7 lun (Waters) Mobile phases; A=01% formic acid in
water, B=acctonitrilc

O&ed en& Tnn. [Mm] A B

mii: &

fi ei
I) 65
tl 66

9C

5

ar&

1 (&

9
95
io

[0508] Fiow rate: 0.750 mL/mint Detection: ESI, MRM;
In]ection: 10 OL: Column tcmpcra(urc SO'.

Chcnucala

[0509J Potassium phosphate buffer 005 M potassium
phosphate bufier piq 7.4 containin I mM MgC[n

[0510] NADPH (mcouimmidc adm»nc d&nuclcotulc
phosphate). 22.5 mg NADPH-Nuo &n [.8 ml potassium
phosphate buffer

[0511] Acetonitrile: 30 Vol oio acetonitrile (I volume
acetotutnle, I volume water)

[0512J l)MSO: 20 Vial o/o DMSO in water
[0513[ Stock solution of 20 mg/ml human or mouse

liver nucrosomcs (pro(au&)/ml &n phosphate bulfcr
[0514J Stock solution of 10 mM compound in 100%

I )MSO

Test Method Microsonial Stability (Intrinsic ('learance)

[0505] Amicrosomal stability assay is used to measure in
v&tro clearance (Cluit). Thc assay &nvolvcs mcasurui thc
rdtc of disappcaidiicc ol ii ci&1&ipouilil diii: to &B &ill&a&sic

att&tude (o bc mctnbohzed ("uitrins&c" mcanu&g ([mt thc
disappearance is not atfected by other pmperties like per-
meability, binding etc that play a role when quantifying in
vivo clearance). The microsomal stability (intrinsic clear-
ance. Clint) and thus metabolic stabil&ty is generally given as
gl/min/mg protein. It can be visualized as the volume of
solution that I mg ol nncrosomes &s uble to clear of thc
Coil&pot&&id iil O&ie I&i&&in&C.

A

A6
6
7 5

9&i

99
& I&

&9

1 ii

1 ii

9&i

96

9 ss
A S.

A S.

A S.

Microsnmal Incubation

[0515] D&lution of (est compounds wus done &n 2 steps
start&ng Irom a 10 mM stocl solut&on ol thc rcspixtive
cmnpound in 100'i DMSO li&rst 4 pl stock solution was
added to 196 ul of 20 Vol % l)MSO In a second step, 10 ul
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of the first dilution were added to 1590 pl pomss&um
phosphate bufii:r to ach&cvc a linal concentration of 1.25 pM
in Ihe final compound d&luuon. Thus, Ihc mnount of or doic
solvent in the assay was kept to a minimum (a1%)
[0516] The human or mouse hvar microsomc (protc&n)
solution Io bc used u& Ihc assay was prcparcd by m&xu& 750
ul stock solution (20 n&g/ml) and 2250 gl potassiun& phos-
phate buffer to a hnal concentration of 5 mg/ml.
[0517] Incubat&on was carncd out on a 96 dccp well
incubation plate 160 pl per w:ell of the final con&pound
dilution were transferred onto the incubation plate I'our
samples of each compound dilution were assayed. 20 pl/well
liver n&icrosome solution was added to each well and the
smnples werc then pre&ncubatcd ff&r 5 min at 37'. Snd 800
rpm dg&tauon. Two rcli:rance compounds (verapanul and
dcxtromethorphau) were used u& parallel in every expcn-
ment and for each species (In&man or &nouse microsomes) to
ensure system perforn&ance and for comparison
[(l518J On a separate stop plate, 160 pl acetonitrile v ere
added per v ell
[0519] Aficr preu&cubauou. i.c. at tune t,=O numites, 18 gl
samples of incubated compound solution and &vere trans-
ferred and added per well (containing acetonitrile) on the
stop pLate to prevent a reaction (0 minutes control samples,
4 samples per compound) Equally, 18 gl samples of incu-
bated reference compound solution were transferred and
added per well (coulanung accto&ulnlc) on lhe slop piete al
ume I, =0 minutes and agan& after 30 mimi&ca (tc). solubility
and chemical stability of the compound were checked
[(l5ZOJ 'lo start the reaction, 26 gl NAI)VI I solution (cofac-
tor) ives added to all wells comprising preincubated con&-

pound dilution or reference solution v,ith the exception of
those wells comprising preincubated compound dilution that
werc to bc used as thc 30 mu&utes control samples, whcrc 26
gl phosphate bufii:r were added instead. Incubauon was then
conunued at 37'. and 800 rpm ag&tauon.

[t)521] In the final assay solutions (i e. in each v ell con&-

prising solution of compound, microsomes (protein) and

NADPH respectively phosphate bufier). the final protein
concentration is as 0.5 mg/ml m&d thc compound conccntrd-
t&ou I u&g&u&l.

[t)522J After t, 5 mim&tes. t, 10 m&nutes and tu 20 min-
utes of incubation time (i e. after start of the reaction), 20 ul
samples of incubated compound solution (4 samples per
compound) and reference compound solution v ere trans-
ferred and added per well of acetonitrile on the stop plate.
[0523] Al'tcr Is=30 nnnu&es of &ncubat&on tuner 20 pi
samples of incubated compound solut&on (4 samples pcr
compound) and 20 pl samples of the 30 minutes control
san&plea (containing buffer instead of NAI)PI I) as well as 20
gl samples of incubated reference compound solution were
trm&sferred and added per well of acetonitrile on the stop
plate.
[0524] Thc qtlcucht:il steeples werc ci:ulr&filgcil at 4000 g
fi&r I h at 4'. 80 pl of thc supernatant werc transfcrrcd into
96 well plates for analysis by I.('-M)/MS

Data Analys&s

[0525] The microsomal/metabolic stability of a compound
was dctcmuncd by mcdsurmncnt ol'he change u& LC-MS/
MS peak arcs over time. Data arc litted accordu&g to a log
linear model in line with Michaehs/Menten 'I he ('int value
is calculated from the slope (k) of the linear log transfor&ned
concentration per time plot ihvided by the amount of
m&crosomes (0.5 mg&ni): Clint (gl/min/mg protein)
=k*l000/protein concentration. Assay Explorer sofhvare
wds ascii It& tauon&at&cally'idcuiiuc thi: slopi: k ol Iht:
ilcchuc.
[t)526J In the followin qable I. I('50 and KD I('50 values
are grouped as follows A a I CM: I nM&I3S100 nM: ('&I 00
nM.
[0527] It is noted that the fi&llowing Table I illustrates that
compounds according to the present invention have excel-
lent inhibitory propcrlies. w&th numerous cxamplcs exhib-
iting IC50 values (enzymauc assay) &n thc lower picomolar
mage, m&d unprecedented interaction with the target (incl
res&dence time), as will be further set out in I'able 3.

TABLE I

Exctuple& cctupcuude

Ii XIS

Ex Stot ture

'0 'suit
XD im ul.

xcm It'„,
I
vl + I I'I

I 121

1224 I I

i&-I & m&utu-6-metxylmnu&c-
pyrttuldtu-4-yu-pv&mltdtu-S- Il-

w .u
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TABLE I-oontitmtul

Exemplary ccmpounds

I o

Stt 'I

n'afnc 'H I MR

EC MS
RE

KD (m nl

IC,o IC o Ibt + H'l

I)12 ma 6eycl )milt

pyrml d n 'I yll nfetlf mal

'H I MR i. OD MHz.
DMSO) 8 6 4tf (a,
)HE .'(. )I),
4 9 ( . I) I), 3 31

3.48 (m 4HL 'I

(dd )=174 76
Hz )H) 3 fls (dd, I =

98 69 Hz. )H).
41 ibr rn. I H)
36-2 SD trn.

(H) I 97-1 91

im, I HI, I 62-
I 61 ( . 1)I), tt 7fl

(m,
0 49 tt 3) (m

H)

1.262
1250 I

)

H

6(E) lit opyrolfdr I

I) V" f ttfyl

py r rn dure 2 4 d anune

'H I MR (4DO MHz.
DMSO) 0 6 17 Mt, I =

4 8 )( . I)I). 3 57
H). 4 77 (a,

Ik(E 3 71 (t. I =

I 4 ) I . 2 k I). 3 5f)

(t. I = 7 'I Hz. 2H).
2.68 (d. J = 4 9 Hz.
2H) If) (m. 2HE
2.49 2 39 (m.

H)
'sy VMR D77
MHz DMSO) 0
— lifo)9 ( )

I 291
I-'-'0 ll

'H NMR (4uft MHz.
DMSO) 0 I I 04 ts.
IH) 8 fftf Is IH),
74 ts. H) 3 ly
ts IH),389 lt, I =

I- 9 )I . 2kl). 3 67
II),26 M, I=

62 II, 2)t), 08)
fu, .I = 6 6 I I . If).
(f 61 L)49 (fn
2H)

V" eyc) Imi )) 6 t).3
d Snore p,rml dut I I)

pynm dure 2 4 d annne

'H I MR i SOD MHz.
DMSO) b 8 13 (s,
IH) 746 (s IH),
693 is. IH) 6 76

, )H). 5 97 (a,
Ok(E 00 (, llf).

54 (m, )II) fltl

( u. 3)I), 2 ttd (

2H) 0 74 fl 60

(nu H). Ll 5)
tf 'l7 (nt H)

1. 164
I263 ril

I (2 anuno 6 cc lopropyl
annno p, rurt duf 4yl)

pyrtolfdftteuHL fttr x)'I c:f'fd
unfdc-(onnate
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TABLE i -00)ttittnul

Sty tretryr e

N.une 'H NMR

LC-MS

RT

KD tnunl

ICo 16 o fM+H]

N

H 'H NMR (4utl MHz.
DMSO) 6 6 0 (s.
)H) 534 (s Hl.
49. Is. IH) 4tl7
td J=:" Hz IHI,
4 32 Is. IH) 4()8
tq J = .' Hz I HI,

19 (m, H). 'tl
(». I) I), 2 42 (d. I =

— 9H,(H), tn
I 88 ( . )H),
1.83 (s. )H) 0 64

( 1. JI = 6 3 Hz, SH)
tt.41 (d. J = 7 Hz

H)

I 167

f 361]

H

N

O

HCOOH

'H NMR (4ufl MHz
DMSO) 6 8 18 (s
IH) 6 13 (s IHI
5 6tt (s 2H) 4 71

ts IH), 4 30 Is,
IH) 336(dt,J=
17'7Hz.4H)
. "-- Id. J = 9 8 Hz.
2klh 68 (d, I =

48H,IH),199
186( .)H),ltl
In )H)

0 83
(2(r I]

pynm dur 4 yl) pyrrol dur I ol
lormate

Chrral

N
",~OH

Ht.'OOH

f(R) I (2 annnn 6
methylam no pyr nndnr 4 I)

ps no) dur 2 yl] rnethtnrnl
lormate

'H I MR (400 MHz.
DMSO) 6 8 2" Is,
IH) 611 (d, I =

44 H, (HI, 49
(. H),47tl(s.
(HL)98(. )I),
3 49 (dd I = I tl I
5.5 Hz 2H) 3 'lu

(dd I=I(l I 64
Hz. 2H) 3 24

14 Ittt IH), " 69
td J= 48 Hz SHI,
I Stl Ittt H)

I 143
f224 ll

H
H(.'OOH

86 (3 merhosy pznnl d n I yll
N merhyl pyr rn dure .4

dratntnc-fnnnarc

'H I MR (400 MHz.
DMSO) 6 tl 17 (s.
I klh 6 09 (d. I =
4 9 H, 1(tl, '5
(s H). 4 7 (s.
IH) 398 (dd J=
7 'I 37 Hz. IH).
3:(9 (dd I = 91.
.: Hz,)H1.3 7

tt J= 70 Hz, IHI,
. 24(s. 3H) 2 68

td J = 4 9 Hz SHI,
I 97 (Id, .I = 8 L
44 H . 2)I)

I 182
[224 I

]
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TABLE l-00ntilmlul

Sttttctttrc
~ mc 'H )(MIL

LC I IS

KD (m nl
I( „ IC „)M + H+I

Hcrtr)H

I -cyntopmpyl-6-i3-
ntcthozy-pyrtolidtn-I- II-pyrt

nltdttlc 2.4 ttatlnltc
ro 1'n

Ct«l

N
';,~OH

tlcrir&H

(I R)-I-(2-nnnto-6-
cycloprop&lnnnto-p nmidnt-

4-yl)-p&rmltdnt-2-ylj-tncthanol-
ro 1'n

'H NMIL (mitt Mklr,
I&MSO) 6 tl 19 (s.
I H) 6 46 (s IH).
(.(9 (s. 2H) 497
(s IH). 403 397
(m IHI 'I 41 (d I =

.; 0 Hz, &HI 3 3;.
3 26 ttn IH),
. -.'s. 3H) 242
tdd I = 6 3 3 4
kl, Iklh 04-
I 9- ( . 2)I), I Itl
!d, I = 6 I Hr, lit),
0 72 Lt (7 (m
2H) tJ ((1 (1 'l3

(m. H)

I kl )(MIL (4ittt NHIC.

I&MSO) 6 tl ) (s.
IH) 644 (s IH).
(.(2 (s. 2H) (1

(s I H). 4 00 (s.
IH) 3 ((I (dd J =

1113 . 4 Hz. IH)
)3&idd )=1(0
70 Hz, IHI "31
(dd, I=101.67
kl klh 3 I (,t, I =
7 tt H . III). — 42
td, I = 2 tl Hr, lit),
i 99 I 78 (m.
4H) lt)9(t )=69
Hz )H) tJ 71
tl (6 (nt HL L149
(I 'll (m H)

1.126
(2(i& I I

I 111

[2(0 I I

H

l(SI-I-I -amtn -6-

'H )(MIL (4tttt NHlr.
DMSO) 6 8 18 (s.
IH) 6)2 (d I=
4 9 Hz. IH). (
(s. HL 4 76 (s.
I H). 3 97 ts. I H)
347(CICI I = ID).

Hz, IHI. 3 30
ttn, SH), . 18 ttn.
&HL 68 ( I, .t =
4 8 H . )I I). I 84
Lm. IHI

I t17&

F24 ll

'H )(MIL (4tttt NHIC

DMSO) 6 7 91 (s
IH) 734 (s IH)
( 17 (s. )H) 3 86
3.L14 (nl (H) 60
- .4 ttn IH),
196 int 6H), D 81
td J = .. Hz 2HI,
1164 ttn 2H)

llhl I 12 tan no 6

cycl ptopylannno p,mod rt

4-yl)-pyrroltdnt- - ll-
ntcthatt I
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TABLE 2-ccyttiittttul

Stnlctulc

N.une 'H NMR

LC-M6

RT

KD tnunl

ICo 16 o lM+Hl

N Llncthy I-6-pi rt ohdin-I- I-

16

N

H

N rnerhyl 6 p pend n I yt
pyl nud ne oh

d cm ne

(,)

I -metln:I-6-nmrpllolnl-6-yl-
p'I'rnnldulc-2.C-

dlxtunc

6-13.3-dlfluoro-
plpcndut-I- I)-No-mcthyl-
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TABLE i -c(uairruu(

Eaearplard onrpounda

6( r

N:une 'HI MR

LC-Md

RT

Kil (mr l.

ICo ICo [M+H]

17

H

I (2 anuno 6 rnerhel.urr no
p,mud n 4,H

pq&er dur I ol

ln

H

Io

OH

H

I (2 anuno 6 merhzl.un no
p,nnud n 4,H

I benz, I p per d n '1 ol
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TABLE i-cnntiuntui

Exemplary ccmpounda

ptruchtrc

~ . 'll I&MII

LC-My

II I

KD Inunl

o IC o IM + II'i

H

no p, r trt d n 4ylt (.I d fluoro
pd&endut 'I ol

H

lyl I It.m o dm thyhm

pq&er du& 1 ol

A

H

H

H

6 II,I III on. ttthn I yll &1

meth, I pynm dure 2 d d anune
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TABLE [-Cnntilntul

Excnlplz y conlponndz

No

Stnlctnlc
phone 'H NMR

I('P
KD lnnnl

IC o IC o [VI+ H']

24

H

H

N methyl 6 (2 oxn 6 zz.l sp m
[3 3]hcPI-6-3(h

pynnnchnc 2,4"dlcnnnc

H

6 [2 (4 thlom phen, I)

nzet dol I yt] N"

meth, I plnm dole 2 4 d znnne

17

N

H

N methyl 6 (tt oxn I
.Izzbmyzlo['l 2.(]actin 3

Yltp 'I'nnldnlc- .4-Illztnnlc
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TABLE [-con([lulu[

Ezcnlpls 9 con)pounds

I('S

I u

Sl 1

Nstnc 'HI MR

KD (mt I.

IC, ICn, [St + H'i

H

I-[ -xnmo-6-
(1net)17 len u no lpyrunidtn-4-yl [-

6 iduoro-spuu[szetidtnc-R2(
cltromsnc[-4- I

2)

I Rt.t.(2-queue-d-

yl) p ruludn 3 el

'H NMR (4tltl
MH., DMSO d6) 6
619 (d. I = Hr.
IH) 33 (s H).
4.94 (s. (H) 4 64
(d. I = 'I 6 Hz, IH).
4411 (d. J = 3 6 Hz.
I Hl. 40 tq. I =

SHz,lH).3":
td .T=ll (Hz.
IH) "

17 td I =

I H,)H),
i ». I ) I), I 9'
(HR I 62 ( . I) I),
tl 62 (m H) 1)47

tl 'I( (nt SH)

tl 13 I t)94

(2 61[

.(4 Cycloptopyl 6 ( phenyl
pynol dut I yl) pynm d ne sp

dlsrnulc

1(I NMR (4utl
MH ., DMSO d6) 6
7. 9(t T=7(Hz,
2H) 722 714
(m. ')HI. 6 14 (s.
IH) . Jtl(s 2H),
49 is. IH) 462
I» IH), 3 67 (s,
IH) 3 7(d I=
S7H,(H),'''

. )H), 2 0 is
(HR)9 172
( ». '

I ), t I 1 's,
(H) 0 4( tl 27

(m H)

tl 13 I 6

(
2 9 6 2

[
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TABLE 3-contilmtul

Exemplary ccmpounds

No

St) Ltctttt e

Nunc 'H NMR

I ('S
KD tnunl

IC o IC o [yl + H ]

ti 13 I 896

I
288 2)

.(4 Cyclopropyl 6 I ntethyl
oct.d ydro ndol I yl!

py run dure 2 4 d anune

I (2 Am no 6

cycl prop, lanuno p,rurt d rt 4
yl) 3 phenyl p, trol dut 3 ol

1)I NMIL (6)ltt

MH., DMSO d6) 6
7y7747(
2H) 736 (dd, I=
84 7(1 Hz 2H)
7 '12 7 (m.
IH) 6 31 (s IH).
. 46(s. H) 636
ts I H), 4 98 Is,
IH) ".'- (m, SH).
242(,)H) 2 tt

tdt. I = I 3, 9 3

Hr. )HE 17
't)7 (m, )H).t)64
(nl H) Ll 4)l (m

H)

ti 13 I

I 3 I 2 2
I

H

V4Cycloprop 1-6-( -mcthyl-

Ikl )yMIL ( Lttt

Mar, DMSO ddl 6
620 (I, I = ki,
IH) 631(s Hh
496 (s IH) 4)tl
(s. IHE 'I 3 (m.
IH) 326318
Litt, IH), -"40 II)t.
IH) 2)t -I 89
tnt, SH), I 89-
I 8)t )m IH), 1.9
(». 1)I), 112 (d. I =

6 ', )H), 0 68
0 y4 (
tt 46 Ll 3'I pn

H)

lt ti I 447
(2 4 2l

6 ( H«t yl pyn I h I yl) )su-

e, lopropyl p,rnnd ne .4
d tun ne

1)I NMIL (6)ltt

MH., DMSO d6) 6
7'. 7 4(
4H) 7 2)) (m. )HE
6. 7 (s. IH) 37
(s H). 08 (s.
IH) 334 (s IH).

Ittt IH), . I

3 04 Ittt IH),
Ittt IH), 2 46

tnt, IH), I 89-
177(m, H).171
( n. 2)I), tt 64 (

Hh t)4 ( . 2)I)

4 13 I m)6

(3102I
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TABLE i -0(ytttinttul

Eacatplary ontpounds

St 1

N:une 'HI MR

LC-MS

RT

Ki) (mt I.

ICo ICo [M+H]

H

h4 C y lopropyl 6 12 3 d hydro
ndol I yl) py run d ne 4

dlxntnc

IH NMR (4(111

MHz D;MISO d6) 6
tl 41 (d. J = 7 9 Hz.
)H) 714 (dd J=
73 I Hz. IH).
7 111-7 02 ttu.
IH) 6 tltt (td, I =

7hl1 k),lka.
6 16 (d. I = 6 Hr.
Iklh 71 (, If).

27 (8 I I I), 3 91)

(t. I = 8 7 Hz. 2H).
3.12 (t I= 86 Hz,
2H) 0 67 (td. I =

6.8 4 ( Hz. 2H).
I1 4tl.D 39 trn.

H)

B B 1687
[ 681]

6 [ (2 ('td m h

py Ilatytfh4cyclp pyt

1)I NMR (4)ltt

MH., DMSO d6) 6
7.43 (m HL 7 7

(m. H). 6 4 (s.
)H) (3( (s H).
( 14 (s. )H) 341
tt J= 91 Hz, IHI,
. 21 tdd J= 131
4 D Hz, IH). 7

tdd J = 13 I 9 tl

Hr. )HL 40 (dt. I

69. 3 Hr. HD,
170 (, ID, t)71
tt (8 (nt H).
0 47 tt 38 (ru.
2H)

4 I )ll

B I &1 2

[312 2]

H

ISI I ( htmno 6

cycloptopy lanuao p, run dm 4
yl) 3 phenyl p, rrol d n 'I ol
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TABLE i -0013(itkuul

Ezcatplarp ontpounds

St t

N:une 'HI MR

LC-MS

RT

KO (mi l.

ICo ICo [M+H]

C N ad

IR) I C am 6

yl) 1 phrmy I p ot thn ot

IH I MR i40D
MHz DMSO-d6) 6
620(. HI), 3)l

id, I = y tl Hr, ) I),
496 (I, )=4S kl,
IHL 147
(m. I H) 2 41 (rn.
IH) 2(th (nu IHL
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&9( .1)D,23tt

td. I = 17 & II,
Iklh 0 8. 077
(m. 2 HI. 0 62
tl 1(m H)

('I t& 817
12 03]

II&))O Am 6
cycl p&opylanuno p, rur& d r& 4
yl) 4 h, droxy pynol d n one
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Escn&plsry on&pounds

S»
N:une 'HI MR

LC-MS

RT

KO (mi l.

ICo ICo [M+H]

[I-I 2-.&uuu&o-d-

es lopropylsnuno-pyrunid&n-4-

b lyl «.I

IH NMR (300
MHz D;9ISO d6)6
l&i 69 (s IHL 7 90
(s. IHL 7 31 (s.

H) . I (s IHI,
44tl is. IH) 404
tt .I = 67 Hz, SH),

(. H), 66

in IH).t )9(t. I=
4. It, IH), I Sl

, I H). I 6 (dq, I =

tl 6 7 Hz. 2H).
1.42 I 6 (tn.
2H) 09u (t J= 74
Hz. 3H) 0 62 (s,

H) 06 -u4
tu&, SH)

B B I 63
[334 &]

HN N NH

IH I MR i40D
MHz DMSO if) I

11 01 (s, I Hl. tl Srh
ti 27(m IH),
6 t&9 7 6'm.
IHL 7. 720
i ». 61I), I 26
4 91 (m, 111). 4 71

4 14 (m 3H).
3.77 'I 47 (m.
2H) (9 2 11

(m. I HI. »7

I 76 Im "H), 0 90-
u 66 in& 2H),
0 61.D 39 Irn

H)

C C I 2&&9

[367 2]

2 chloro t&enzyl.un de

H

~4 Me&h I 6
[

&2 &bit

benz, I) p, rrol du& I yl]
py run du&e 2 4 d unuse

IH I MR i40D
MHr, DuiSO ddl 6
7 2 (dd. I = 6 9,

I& H, lit), 7 16
7t&7 ( . 311),60&
(d T=I Hz IHI.
( 'Ii& (s. 2H) 479
(s. IHL 4 I (s.
IH) 337 (m. )HL
3 21 in& IH), 3 13
tdd J = 13 ' .
Hz. IH) 2 6tl (d I =
49 Hz, .'Hl. 46-

( . IH),
4 (, H),197

i ». I I I), I 66 (
IHL I 66 ( . 211)

I 611
[29S. 2]
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Lzentplsrr compounds

LC I IS

Structure

N.rute 'H NMR

KD iittttt)

IC o )0 o fM+H']

9(l I 497
I. 00 I

I

Ch t.tl

V
N

H

IR)-I-(2-htnuto-6-
nlctlrt'lunttto.pt't'ttlttdtrt-4- 'I)-

phcn, I-ptpet dut-3-ol

3( B B 1304
fttt ]

('tu . I

p p nbn I ol

97

6-[tS)-2-(2-Met(toe -bcrtzlll-
pyrroltdut-I-I)]-V4-tncrhyl-

pyttltudtltc.2 4-rl snurlc

IH I MR (3(10

MHz DMSO-d6) 6
721 tnt 2H), 702-
6 94 (m, I) I).
6 S9 ( . )H), o 94
td. I = o tl Hr, 111),
'6(. IH,47

(s. IHL 4 06 (bt s.
)H) 3 63 (s 3H).
3B17 (m IHL 'I 0
(dd 1 = 129 33
Hz. IHI 27 (6 I=
4 9 Hz, .'l. I 67
tnt, SH), I 73-
I oJ tm 2H)

I 336
[314 2]
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Exon&piny on&pounds

St &

N:une 'HI MR

LC-MS

RT

KD (m& l.

ICo ICo [M+H]

6-[IRl-2-1 -Methoxy-benzyll-
p)rrohdu&-I-ylj-N4-n&crh I-

IH NMR (300
MHz D;MISO d6) 6
721 (m H). 703
6.9( (m IHL
690 tm IH),. 94
td J = 6 0 Hz I HI,
636(s. H) 49&
( . 111), 4 07 (Iu S.

)HL 1 8 ( . 3)I),
'8( .)H),'ll

&dd, .I = I 9. 1 6

Hz. )H) 72 (d, I =

4.8 Hz. 'IHl. I 98
I 74 (m H).
1.6( (m H)

I 1

[314 ]

94

I-(2-4nu»o-6-

IH NMR (400
MHz DMSO-d6) 6
11 28-10 tl6 (4&,

IH) 799 Is IH)
7 63-7 16 trn.

klh 3 494
tr lit) 462
427( .)H),261

'&0 (r )H)
2 'l4 16 (m.
IH) 12 I 84
(nu 'IH) I 7&&

1.49 (m IHL 087
I) 7. Im 2H),
t& 6&&.IJ 44 Iul.

H)

C C 097
[264 3]

95

6 [2 14 Methoxy henzrl!
p0&endu& I yl] N4&neth I

pl run du&e 2 4 d snune

)H NMR (30'&

MHz DMSO-46) 6
719 td. J = 86 Hz.
H) 6 90-6 80

tm, 2Hl, 6DJ td. J =

2 H . 1)I). 6 42
4 Jr (

Iklh 444 (h
IH) 4 1(l (br s.
)H) 3 72 (s 3H).
2.83 (dd I = I'I 'I.

lt& 4 Hz. 2H). 2 68

td J = 4 9 Hz SHI,
.9 trlrl J = 131.
D Hz, IH). I 78-

I 61 tm SH), I 60-

1.12 (m 6H)

4 I 766
P28 2]
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Escatplary ontpounds

Sl t

N:une 'HI MR

LC-Ms

RT

Kt) (mi l.

ICo ICo [M+H]

96 IH NMR (3(ttl
MHz D;uISO d6)d
tl (764(m.
2H) 743 722
tm, 7HI, 4 34-
4 17 int I H), 3 82-
..tl tm 2H),

tt6 2 94 (m.
1(I) ) 81

(». 41(l

C I 130

[ 841]

I-i 2-Buona-6-tuetl» lunuto-
p)» In 4-)I) 4phcm I

9»1st I-'7
[I ( am no 6

cycl prop, lanuno p,rurt d rt 4
vh-pyrrotidm-2-) tfu:crt a t

IH NMR (4(ttl

MHz DMSO-d6) 6
11 at-ll 0. irn.
IHI 797 Is IH)
736(s. H) a(2
(.IID,4674 tl

ira. I H). '7
21 ( . ID,29'0 (m, IH).

2 9 6 (m.
IH) 36 (dd 3 =
160 103 Hz. IHI,
2.11 I 76 (m
4HI 0 tl -(t7
tnt, SHI, 0. 8-
tt 4tl tttt 2H)

B C I ra)6

[278 2]

CI

I kl SMI( (ltttt
Ml lr. DutSO ddl d
ll 61 ll 'tn.
IH) 7 60 7 13

(m.7H). 12
4.88 (m IHL 4 60
4 I I (ttt, I H t.
3 6(O 20 irn.
IH) 31 (rli I=
13 6 46 Hz. IH)

W)268(
4klh I- I 6.

(m. 4 HI

tl 1.36tt
[lip. 2]

H

6 [2 (2 ('td m h

pyuol dut I yl] N4mcth I

pl run dure 2 4 d anune
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Exemplary ccmpounds

Struchtrc

~ me 'H SMI&

LC-Mb

Rl

KD (nun)

I( „ IC „[M + H+I

99 ('h t.tl

OH
O V

(8) I (2 L m 6 tttyl. u

pyn mdt 4 yl) S

I H I MR i 300
MHz DMSO if) I

tl x 1-7 98 itn.
(HE 7 87 7 14

f ». 211), 6 I8
90 (m, IH). 4 I4'

. IH),
3.77 'I 67 (m.
IH) 3 (6 347
(m. I HI. 'L!
2 81 (m 3H). 2 80

67 int IH)
47-2 37 Irn.

IHI 2 2-1 94
utt, JHI

C u 99
[-Dh ll

6-[2-1 -Mcthoxt-benzyH-
piper&du&-I-yl)484-ntetl» I-

I H I MR i. 00
MHr, Du(SO ddl 0
721(dd. I=74,
17 H, LH), 717
(tl. I=78,18k(,
IH) 694 (dd J=
tl 'I I tt Hz. IH).
6.86 (ti 1= 74.
11 Hz. IH). ( 9

tq J = 4 9 Hz I HI,
ts. H) 499

ts I H), 4 37 Ibr m,
Hl 3 tH (s SH),
ttu (dd. I = 12 9.

10 0 I I . I kH. 84
ft I. I = 13 1. 9

Hz. IHI 2 Stl (d I =

4 9 H, IH), '2
fdd. I=I 9.

Hz. IH) 178 Iqt. I =

I 94 Hz.

I HI I 7tt-I 6

iru. I H). I dtt (a

IH) I (2 (m. IHE

I 41-1 21 itn.

4H I

B 1860
[32k. 3]

101

H
HL.'OOH

6-t2-Isopropvl-pytmltdut-I-yD-
V4-mctltyl-pyrunidtne- 4-

IH IXMR (40LL

MHz DMSO d6) d
I I - l(t 88 (ttu
IHI 7 tttl-6 97
tnt, I HI, 6 79-
6 63 Im 2 H), 4 91
ts IH), 398-3 89
iru. I H). '9'- ( . H),276
id. I = 4 tl Hr, 31(),'7 2 16(m.
IH) 1 96 1 77
(nu 4H). LI87 (d J =

6.9 Hz. 'IHI il 76
(d. J = 6 8 Hz, 3H)

I 10
[236 )
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Eacatplary ontpounda

St t

N:une 'HI MR

LC-MS

RT

KD (mi l.

ICo ICo [M+H]

102

y

IH NMR (4(tn
MHz D;MISO d6) d
11 ltJ 66 (ttu
)H) 778 699
im, )HI,. 12-
4 8 Ittt IH), 4 48.
. 87)m IH),

'(4 t't (m.
2)IL '79 (I,.I =
48 H .))I). 2(
I 7. (m, HL I dtl
112 (m 8H)

A I 13

(262 2)

103 I H I MR i. DD

MHz DMSO if) I

7 )tl-7 20 irn.
6HL 6 77 6 64
( ». 1)I), ( 86 (a,
')lh 4 11 4 01

(m. IH). 'I 9'I (r. I =

9BI Hz. IHI. 3 81
3 76 (m IH). 2 71

(d )=47Hz IH)
- 49-2 41 i It(.
IHI 214. r)

im, IHI

B I 123
(284 2)

I ( Am no 6 tneth, lannno
pynnudut 4,1) 3 phen, I

p, rm1 du( one

It(a

v

0

1)I NMR (3tlt I

MH ., DMSO d6) d
718 732 (

2H) 7267
(m. 2 HI. 6 9(
6 84 (m H). 71
(.61 (m 3HL

7. -" 4D irn.
4H) I tl6-177
im, IHI, 067-
tt 6tt Ittt 2H), D 44.
017 (m,

1(2 Atouto 6

c) laptop)lanuno p,run dm 4

, H ( (4 chloro phenyl)
petrol(altar- .Otto



US 2018/0118721 A1 May 3, 2018
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E»catplary nntpounda

81 1

N:une 'HI MR

LC-MB

RT

Ki) (mr l.

ICo ICo [M+H]

101

H

6 [2 ( Chloro benz»I!
ptpcrtdut-I-ylj-N4-ntetl» I-

pyulnlcbnc 2,4"dian»ac

IH NMR (300
MHz D;VINO d6) 6
742 (m H). 71
7.16 (m HL
6 011 (br d, J = . 4
Hz. IH) 6 Jtl(bt
»,2H),497(br a,
11th 4 60 (b
)HL 4'I» d. I =

171 H, HI), 21

(m, I) I).
2 99 78 (m.
2H) 66 (d I=
4 8 Hz. 'IH). I 48
1.14 (m 4H)

B 193
[33 I]

lt)6 1.81 I
[328 2]

H

6 [(R12 ( Methnay benzyl)
pdtendut I tl] N4»tethyl

ptnm dure 2 4 d annne

107 ti 13 I 821

6 [(8) - ( Met) 6 urtpt
ptpm' I 1)[ b4- Ih

pl r rn dure 2 4 d anune
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Ezonrplord onrpoundu

St r

N:une 'HI MR

LC-MS

RT

KD (mi l.

ICo ICo [M+H]

108 IH NMR (40rl
MHz D;uISO d6)6
tl 18 (t I = 8 Hz,
IH) 8rr6 (d I=

Hz, SHI. 7 63
td 1= 82 Hz 2HI,
7 34 tm 2H), 4 80
f . IIH,417 409
tro. 2II). '7 (o.
2118 342 (rn,ulf),

9. (m, H). 2 tl3

273 (m 3H)

4(2 i(i (2 4 oo 6

109

JO-
HN I NH

IH I MR f400
MHz DMSO i() I
I() 99-1() 79 Srr

IHL Hr 9990
f ». III), 8 trtr

7 t'4 (m, I H), 7 . tl

(1,.1=7911. II).
7.3(r 7 011 (rn
(H) 29 4 9(
(m. I H). 480
4 37 tm I H), 3 81-
3 Stl Irrr IH),

69-2 18 trn.
SHI 2 14-1 9(r

tro. 'll). Ir 9tr

02 ( .4H)
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TABLE i -0(tnlinuml

Escniplsry onipounds

St i

N:une 'HI MR

LC-MS

RT

KD (mi l.

ICo ICo [M+H]

17 6
[47t 3]

[4(2 [II (2 Mm 6

eth, I) phen,If .ubsnuc s d
ren butvl ester

H

N4-Methyl-6-( -tluophcrt-3-yi-
ps rrolidui-I-yl1-pi rimtdutc-2.4-

I:u

IH I MR i40()
MH ., DMSO d6.90'' 8 7 46 (d I

ti, I 0 kl, IkD
7BH 7 18 (rn.
2H) 7 (17 688
(m. ')HI. s 24
( 14 (m IH). 4 89

ts I H), 1 77-3 68

im, I HI, 3 64-
4 tiki IH) 7"

I» SH), " 37-2

( u. 1 ) I), 2 I id

I 91 (m, )Ill

4 1.18"
[276 I

)

H2

N4-Mctliyl-(-[2-(3-nicrh I-

benzv))-py rrolidut- I-) Ii-

IH NMR (3(itl
MHz D;VISO d6) d

11 ". -11 11 (m
IH) 7 -72
I m, .'l, 7 24-
716 ini IH), 713-
7 til (m, ill)

ti9 4 87 (m
(HL 44 99
(». 1 ) I), '9
3. ti (ni IH) 117
2 84 (m IH).
2.81 (d. I = 4 7 Hz
3H) 64 244
tni, SH), 2 30 ts.
. H) 193-1 64

tni, 4H)

h B I

[38)
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St t ttotatt e

~ . 'll IYMII

LC-MS

RT

KD innnl

IC IM + II']

113 B B I 73

[424 2]

pyron dnt 4 yl) p pend ne 4
.nboayl ac d [2 (4

acr, loylmnnto phenyl) eth, I]

.tm de

114

I (2 Am no 6 meth lannno

P Yrtttttdttt-4-YD-Y-bettzyl-
pztroltrlttt- .Otto

IH I MR i499
Ml lr. DMSO ddl d
7 I 7 27(m.
4HL 7 2 7 7 2(l

(». 111), 6 81
6.72 (m HL I 9

(a H).486473
(m. I HI. 'I fib (dd. J =

128 9 Hz.
IHI 2 tilt- 71

tm, 4HI, 2 36-
16 int 2H), I 99-

I 87 (m, I H).
I 78 I 7tt (m.
111)

B B 1144
[298. 2]

)i 3

I-12-Antrno-6-tnctltylannno-
pyrnnidnt-4-)194-bcnzyl-

Ikl bMII ( litt

Ml lr. DMSO ddl d
I 83 I Y7 (

IH) 7 34 7 28
(m. H). 7 6
7.19 (m 3HL 686
6.tl tm 2H),

97-b 74 itn.
I HI * 93-3 87
tnt, I HI, 3 48 tdd. J

11 9. 6 3 II
Iklb IL 7.
tr IH) 2 74
26 (,SID,2
Md J= 166 76
Hz. IH) 34 (dd J
16( 71Hz
I H)

B B I. I oh

[298. 2]
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Ezentplary ontpounda

8) t

N:une 'HI MR

LC-MB

RT

Kil (mt l.

ICo ICo [M+H]

116 I 849
f)28 2]

6 (lit) (4 M Ih»t h

pd&eudut I )I] N4meth I

py run dure 2 4 d anune

117 0 4 B I 848
[)2).2]

H

6-[t8)-2-(4-Met)toe -hertz)B-
ptpcudut-I-yl]-N4-tnctltyl-

pyttlttldlttc.2 4-rl altultc

Hh IH NMR (401k

MHz )0M60 d6) 6
ltl(l la IH),812
tt .I= 6 Hz, IH),
7 66.7 .. Ittt.
H) 7 a4 (a 2H),

7 20 7119 (m.
'IIL 642 (ll. I =
17 0, ltl ) kl, )Ill.
62 (thh.)=170,
2 I Hz. IH). I 7'I

(dd T= in) 21
Hz )H) 4 htl (a,
IH) 412 (t T=87
Hz. H) 899 Id I=
tl 4 Hz, 2H) ." 41
I» IHT," 77 (d, I =

4 6 Hz, IH). -'9
(I, I = 7 'li. 2) I)

B B I 87
f196 ]

1-12-.4tnrno-d-tncthylanuno-
p,runtdtn-4-yll-azettdtne-t-

carhozylt actd [2-(4-
:* luth n o phamtl) ell



US 2018/0118721 A1
81

May 3, 2018
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Exemplary ccmpounda

Struchtrc

~ . 'H bMII

LC-MS

Rl

KD (nun)

c ICo IM+H')

4-1 -[[I-(2-Amtno-6-
cyclopropvlunuto-p nnudot-4-

yH-pvrtoltdtne- -c:ub nil]-
:uni no r -et)» I 9 b coze rac. at(foul I

IH I MR i400
MHz DMSO-d6
9tt' ) d 802-79a
(m, 2 HI, 7 9th
77 ( . 10,767
7v6(m,
7 14 6 94 (m.
SHE 10 ( . 11(),
4 48 4 28 (m.
IH) 3643 3

(nu I H). 'I V 'I

3.42 (m Hh 'I 4
3 31 (m IH),

63 . I btt.
IH) 2 I- 07
tnt, IH), I 96-
I t'4 (m, III) I 6(t
147 (
086 tt7v (

2H) 0 61 (t 49

(m, SHI

I 248
[449 2]

IH KMR ( 0(t

MHz DMSO d6) 6
11 04 (a. IH) 8 tt4
J = 8 4 Hz. 2H)
79(it J=. 7 Hz
IH) 7 6(t(d I =
tl" Hz, 2H). 7".
(d.(=4 9Hz,
'klh 24 (, I H).
342 'l (
9klh 97 (d. I =

134 Hz. H). 289
(t. I = 6 8 Hz. 2H)
2.79 (d. J = 4 8 Hz
3H) 38 (tt. I =

ll ",40 Hz IH),
I 6tl(dd J = 136.
3 7 Hz, 2H). I 43
(d .(=136 Hz,

kl)

I I68
[437 ]

4( ([I (2 am no 6
methylam no pyt nudut 4 I)

p pet d ne 4 .»bonvl] atnuto]
ethyl) benzeneault'onvl tluond»

H

tttvl 6
I

ph«yl that)ptn I Ir I

yl]pyrnnd ne .4 d tun ne
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Exemplary ccmpounda

I o

Stl 'I

n'alnc 'H I MR

LC MS
RE

Kl) (m nl

IC,o IC o [hl + H'i

C)~"-

H

6 )tSS)

, I[ . (4 methyl p, yurt d ne
d tun ne

~v

H

I 4-nycti»l-6-[2-

I 4

6[( R)
(merhoxymerhyl!pano) d n I

, I[-V4-methyl-pyrunldlne- 4-

dlxnulc

[t2S)-I-[2-anuno-6-
(lncthylanuno)pyrunldln-4-
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Exemplary ccmpounda

ptruchtrc

~ . 'H IxMII

LC-Md

lt1

KD lnunl

o IC o [M + H'f

H

[I Rl I [ tun no 6

tmethylanuno)pyrun d n 4
vlfpytroltdm- -ylf-dtpltenyl-

ntcth:utol

177

H

6 ty aohutylpytrol d n I I! N4
meth, I pyr m dure 4 d anune

G

H

6 [[76)

I:u

I 7 P-
~v

H

I-[ -unrnn-6-
ltttetltrlattllrto tp I llttrtttt-4-

rlfpyo I I 7;uh lt tyl
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Eacntplary ontpounda

N:une 'HI MR

LC-Md

RT

Kit Iut( l.

ICo ICo [M+H]

13(

H

6-( .2-d(allylpyrrolrdu(-1.3H.V4.
(net(ay l-pyruntdute-2 4-d anunc

131

H

V4-(((ethyl-O-[2-(4-
phcnvlpltcni llpvrohdu(-I-

132

H

N

v~

H

, l]phenyl]prop 2 enanude



US 2018/0118721 A1

85
May 3, 2018

TABLE [-cmntitntu[

Ezenrptary onrpounda

nl r

N:une 'HI MR

LC-Md

RT

Kil (mr l.

ICo ICo [M+H]

133

H

I-[4[1-[2-arnum-6-
(motley lanuno lpyrunrdur-a-ylfap

ln:droey-pyrrolrdnr-3-

, I]ptr t I fp p rm 1

N

H

(merhylam no)p, rurr dur 4ylf 3

h, drony penal d n 3

yl]henzaldehyde
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Eeenrplny onrpounds

nl r

N:une 'HI MR

LC-MP

RT

Kil (mr l.

ICo ICo [M+H]

133

0

0

I IO

112: oo d

('!

yuryleulfonylphenyllpynol d rr

r ol

0

HO

3-[I-[2-unuro-6-

yl]l urer eulpm I II md
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Exemplary ccmpounda

I u

Slr 'I

n'atnc 'H I MR

LC MS
RE

Kl) (m nl

IC,u IC o [hl + H'f

0ix/S=O

HO

4-[I-[2-anuno-6-
t trtetftv I attr trt 0 tp 't

tritr rtrlt 
.4. )'I f

. 3-

ft 'dtox)'-p)rtolrdltt-3-

I 3 r.

N

H

I-[3-[I-[2cururto-6-
t trtetftv I attr trt 0 tp 't

tritr rtrlt 

.4. )'I f
. 3-

rlllrhem II lhm

ir
&v

H

6 I'4-R uuph,h r«l dr I

, If . [4 methyl p, turt d ne
d tun ne
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Ezcntplaty ontpounda

6( t

N:une 'HI MR

LC-Md

RT

Kil Ptt l.

ICo ICo [M+H]

141

V

H

6 (3 benz,loayazetdn I yl)
V4-tttctltyl-pyruntdute- 4-

el t at tat t re

141

(2H,4 o.6-pentaflu r pltcnllt
I-[=antno-(-

(tnctltylanuno Ipyruntdtn-4-

142

N

+N

12.3,4 o.d-penta((uotopltenyl(
-[I-[2-unuto-6-

v(]pat I In 'ib . Irn
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TABLE ] -cunt]tutu]

Evctttplary outpounds

St t

N:une 'HI MR

LC-MS

RT

Ki) (mt l.

ICo ICo [M+H]

H

1,4 methyl 6 [6
(tnAuoron ethyl) 2

azahtcy In[3 I I!]ltevut--
)l]pvrutudmc- .4-dtxnutc

)H NMR (46tt
MHz DMSO d6) d
7. 3 (s. )H) 678
(s H). 'I 98 (t. I =

123 Hz, SHI. 3 79
It .I = 7 3 Hz, SH),
3 " - . I 7 I tat .

H) 269(t 1= 62
Hr. 2)IL 247

4(r H) 174
166 (

h B 1tl
[Std 3]

4-1't 3-Dtftuoro-pyrr I tut-I-yl)-
6,67.8-tetrthydr -pyndo[2B-

d]pyruntdut 2 I lunutc

14I 'H NMR (4ttu MHz
DMSO d6) 6 11 13

(s IH) 743 (s
SH) 7 )4 Iq I =

79 Hz,4HI. 67
ts IH), 188 It, I =

I 3Hz "Hl "66
(m tt), I 43 (I, I =

6 8 II, 21(), '1
(I, .I = 7 2 I I, 21()
2.I3 (m H)
(s 3H)

B I 814
[334 ]

H( 'OOH

6V)D(1 m pvmlch )vl)
~aapt Ivl tl l)jt t'trtf

2 4 d anune thrnuate
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TABLE i -ctrttlittuui

Eacnlpluy conlponnda

Struchlrc

~ m« 'll »Mlt

LC I IS

RT

KD lnunl

I& „ I(: „ IM + II'I

I-I 2-ha»no-6-uteri» lunulo-
pynnnrhn-4-Yll-plpcrnl nc-4-

carboayll acid
pcntaflunrnphcnyl cater

I ( .am no 61nethylannno
pyrnnldul-4-IIR2-bcnzyl-

plpcndnl 4 onc
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TABLE I -ct&ntinumt

St& iictiii e

N.une 'H NMR

LC-MS

RT

KD inunl

ICo IC o 1M+HI

14a

6 I Benz, I 4 thiom p peudui
I yb .14 methyl p,run d ne 4

d sm ne

61 li«i &14,4&hll

[0520] For thc avoidance of dmibl, should chenncal nlunc
and chemical stnlcture of the herein illustrated compounds
or substituents not correspond by mistake. and the mistal e
not be obvious and should the identity of the compound not
be deductible from the MS and/or NMR data. titan the
chemical structure shall be regarded as unambiguously
detining the compound.

'IAI31,1. 2

I m ipl

IC

Il vll
S oludilit,

Ilm ml
I

M crosom.il
stshility
Iuuinuit

ms prot]
luunsn

Lvetu lu om ounds n om inson u th releren e on round

[0529] The compounds according to lhc prcscnt invention
luivc. beyond tlmir I'avourablc MTHI inhibitory activity,
surprisingly favoumble solubility and microsomal stability
pmperties, as illustmted by the detain I'able 2 below

Ref rence em&mple

CI

eo rial 22 'I 444

[0530] In particular, solubihty and nucrosomal stability of
the compounds are improved as compared to compound
"'111287", the conipound having the best M'I III inhibitory
activity described in the earlier mentioned Nature publica-
tion by Gad. Hcllcday et al . Nature Vol. 500, 10 Apr. 2014,
p. 215 omt ards

H

IH 26

Naz
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TABLE 2-conttmmd

I('„, Sol 6 in

luvlt I)wml1

Mtcrosomsl
stabs ttl.

Itd nuar
'on p&'x I

Hvem&lso om&ouads n om .u son tvtlttefe&en e om ound

stability. What's more. various examples showed very
favourable (long) rcsidmlcc tunes on the tnrgct at least by
a factor 10 longer Uinn )hc "TH287" und "THS88" com-
pound disclosed as having the best ivr(TI I I inhibitory activity
in the earlier mentioned Nature publication by (iad. I lelle-
day et al., Nature Vo). 308, 10 Apr. 2014, p. 2)3 onwards. as
illustrated in Table 3 below. The residence time is calculated
on the basis of the KO values inchcated ln Table 1.

TABLE 3
00013 -1000 1)1:10

0 cr tc nf rcstdertcc ttntes m corn snson to Refcrcncc exatn lc

p„ I'I urb 4 ') I) pvn I 0

.A L)AI 'AAA su) 43

I 5 pl

Retbrea em&rnple
FH-st)7 (He)lcd&, sec:Lb cl
Refcrcncc cxamplc
FH- t)t! (He)lcd&, sec:Lb cl
Compound 9
('upmnd 116
( 11p 11100

I on&pound 96
Con&pound IL'6

I ompouad IX)

ei nun (54 seconds)

.I j1uu (IS 5cc ud51

IA nuu
«10 m
«10 un
«10 m
«10 un

lo nun
10 nun
lo nun

1 A compound of Fomiuhs I or Formula H

H

t X'Xr
Forntu01 I

6-I 3peDttlncrc-pyr&OI&dtn-I-Vll-
)v&m«tbvt pvr» I n 2«b

d sm n

I ')un&i

xl
" ~OH

L) AL)& :1000 510 510
I 'X'Xe

CX,i.„,

Founula 8

0

II'Rl-I-(2-An«no-6-Lnctbylsnuao-

p) tan&du&-4-yl)-pvrmbdut-2-ylj-
Lnctbsaol for&nate

8

8 1 L) AL)7 :1000 510 13

I ( Anuao 6 cy loptopylsnuao
pvum dut 4,1) p,rrol d ne 3

.ub xyl .1 d anude fornute

[0531] As demonstrated above, cumpounds accortlulg to
the present im ention do not only have excellent inhibitory
pmpertiec (I(:30 values). good solubility and microsontal

or 0 pharmaceutically acceptable salt, stereotsomer. tmi-
tonlcr tu solvtlic thcltx)f.

for use in the treatnlent of cancer wherem
R'epresents ALKI optionally substituted by one or more

substituents E', ALK2 optiooally subsututcd by one or
morc substttuents E', or ALK3 opuonally substuuicxt
by one or morc subsutuenis E:
E', E, E each being independently selected from

halogen, hydnyxy, oxo ( 0), nitro, CN. ('(0)
R '. C(O)OR, C(O)NR "R . OR ',

OC(O)R ", NR C(O)R ', NR C(O)
OR 10 NR "C(O)NR''' NR "S(O)
,R ', OS(O),R'", S(O) R', and S(O)
NR" oR" '. and aryl optionally substituted by one

or more substituents I I "I
Eu being indcpmtdcntly selected from ALKI opuun-

ally subsututtxl by one or more subsittucnis E ',
halogen, hydroxy. oxo ( 0), rutro, MN, M(O)
R ', (:(O)OR ' (:(O)NR "R ', ~)it~',

0(.'(O)R, NR '(:(O)R ", NR "( (O)OR '",
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NR "C(0)NR ' " NR "S(0),R "
OS(0),R ", S(0),R ". and S(0)

sNRx-'"Rm',

E 'eing uidcpcndcntly sclectcd from halogen,
hvdroxy, oxo ( 0), iutro, ~N, C(0)R',

C(0)OR ' ~(0)NR 'R ', OR ', ~C(0)
R. NItx ( (0)R NItx C(O)ORE

NR "C(0)NR 'R " NR "S(O)sR ",
OS(0) R ', S(0),R '". nit&1 S(0)

NRmoRc i

Ital [is Ros Iiss Ros list Ro Itos Res Italo
R " R '-' " R " R '' R " R " R "utd
R "'ach being independently selected from H,
ALKI, ALK2. ALK3, and aryl, each oi'luch may
be optionully substituted by onc or morc of halogen,
hydroxy, oxo ( 0). iutro, ~N. and C, -C,s
alkoxy:

wherein R 'ay also bc sclectcd from F.

X'nd X" to ether v ith the N to which they are attached
foun a lu:tcrocyclc wluch is sclectcxl fronu

ttu

w hcrcin R ', R ', R, R, R ', and R " are uidepcndcntly
selected fmm I I, hydroxy, nitro. ( N. halogen, Ai,KI
optionally substituted by one or more substituents M ',
aryl optionally substituted by one or more substituents
M '. heterocyclyl optionally substituted by one or more
substituents M ', ALK2 optionally substituted by one
or more substitucnts M, ALK3 optionally substituted
by one or more substiiuenis M '. M(0)R "'. M(0)
Olt "''(0)NIt o'R ", W)i& "'. W)C(O)R4™,

NI& o'C(0)R "'. NR ovC(O)OI& '" NR "(:
(0)NI& 't ", NR '(0)sR ', ~)S(0)oR ',

S(0),R "and S(0)sNR soR -'.
or I& 'ith R, It with R or R o ivith It together ferns

0 or S.

or a combination of R 'nd R, R 'nd R ', or R 'nd
R 'ogether u ith the C atom to which they are attached
foun a 4- to I 0-membered carbocyclic or heterocyclic
ring system, which ung system is optionally substituted
by onc or morc substitucnts M

or a combination of li 'ith lt 'r lt with It 'ogether
with the 0 atonis to which they are attached tiirm a 3-
or 4- to IO-membered carbocyclic or heterocyclic ring
system. which nn system is optionally substinited by
one or more substituents M", R "'. R '". R "'. R
R '", R ', R "', R '", R ', R "', R ". R '-'. R '',
R ', R ', R '", R ', R '". R ', each bcui indcpcn-
dently selected front I I, AI.K I optionally substituted by
one or more substituents M ', aryl optionally substi-
tuted by one or more substituents M

wherein R '" in S(0),R '" may also be F or vinyl.
wherein R "'. R "'. R "'ay each independently also be

villi'I.

M '. M . M 'nd M 'ach bein independently
sclcctcd from luilogen. ~N, nitro, hydroxy. oxo

( 0).M(0)R "" M(0)OR "'(0)NR o'R o

~)It o', OC(0)R "', NIt u( (0)R os,

NR uC(0)OR '". NR "C(0)NR 'R ",
NR "S(0)sR ", OS(0)2R '8, S(0),R ",
S(0),NR ' " and aryl optionally substituted by

one or more substituents M '".
M 'eing independently selected fmm, halogen, nitro,

hydroxy, C(0)lt ", ~'(0)OIt "'. OR "', ~)C
(0)R "', NR oiC(0)R "'. NR '"C(0)OR '",

NR "C(0)NR "R '', NR "S(0)sR ", OS
(0)oR ", S(0),R ' S(0),NR 'R ', ALKI
optionally subsutuicd by om: or morc substituents M
mid aryl optionally substituted by onc or morc subsutu-
eflts M

M '. M 'ach being independently selected from. halo-
gen, nitro, hydroxy, C(0)R ", C(0)OR '",
M(0)NR osR "

. MR '", MC(0)R '".
NRso C(0)R "" NRso C(0)OR 'i',

(O)Nlt ''lt 'sg(O),R '' OS(0),lt '"

S(0),lt ", S(0)sNlt oR 'nd AI.KI optionally
substituted bv one or more substituents M '";

M 'nd M cuch being indcpcndcntly sclectcd I'rom

halogen, MN. niuo. hydroxy, oxo ( 0), M(0)
R "', i C(0)01t ' W'(0)NR silt "

. Olt "',
~)C(O)lt ", Nlt " (:(0)li "", NR w( (0)
OR '" NR "C(0)NR "R ", NR "S(0),R ",

OS(0),R ", S(0),R ". S(0)sNR soR

ALKI optionally subsuiuted by onc or morc substitu-
miis M "" and aryl optionally substttutcxI by one or
morc substituents M

M sa being independently selected fmm halogen. CN,
nitro. hydroxy, oxo ( 0). C(0)R "'. C(0)OR ",
~(0jNR o', ~R "', OC(0)R"'R

"ic(0)R "", NR "C(0)OR '", NR "C
(0)NR ' ", NR mS(0)sR ". OS(0)2R '",

S(0)„R ', and S(0)zNI& R
M " bcuig indcpcndmiily selected I'rom halogen, nitro.

hvdroxy, oxo ( 0), ('(0)I& "', ~ (0)OIt "',
)R "', A)('(())It ", NR '(0)lt "",

NR "'C(0)OR '" NR "C(0)NR mR ",
NR "S(0).R ", OS(0)2R ". S(0),R ",
S(0),NR ' "-'nd ALKI, which is optionally sub-

stituted by onc or more ol'ulogmi. CN, iuiro,
hydroxy or C,,- all oxy:

with the proviso that any N-atom. if present, in addition
to thc ¹tom dcpictcd in above Formula I is com-
prised in thc fomi of a substituent sclectcd from nitro.
W'N, W'(0)NI& o'l4 ', NR " C(0)lt "",

NR "'C(0)OR '" NR "C(0)NR mR ",
NR '(0)eR 'nd S(0)sNlt olt

(st

Foooois 2

Rss

Q
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wherein Q is selected from 0. S. and CR"R".
wherein 14", IC, IC', Rs, R", R'', Itsh and R're

independently selected from I I, hydroxy„nitro, i CN,
halogen. ALKI optionally substituted by one or more
substituents M". aryl optionally substituted by one or
more substituents M". heterocyclyl optionally substi-
tuted by onc or morc substltucnts M', ALK2 option-
ally substituted by one or more substltucnts M', ALK3
optionally substituted by one or more substituents M",
~'(0)ICO', ('(0)OI&, (:(0)NI& " lt5

OR'"'.
OC(0)R'O'R50'C(0)R5"'R'C(0)OR"

u NR"'C(0)NR" R"',
NR '"S(0)sR ' OS(0)7R"", S(0),R ' and
S(0),NR'"R'0',

or R" lvith R, l4 'ith R5, Rn with Rn or lt5' ith
R" to ether form 0 or S, or a combination of R"
and R', R'nd R', R" and R" or R'nd R"
together with the C atom to which they are attached
foun a 4- to 10-membered carbocychc or heterocyclic
ring system, which nng system is opllonally substituted
by one or more substituents M'0,

or 0 combination of R" with R", R" with R ', orR'ith

R 'ogether with thc C atoms to which thcv arc
attached form a 3-, 4-, 6-, 60 70 g-, hn or 10-mcmbcred
carbocychc or lmtcrocyclic rm syslcm, whwh nng
system is optionally substituted by one or more sub-
stituents M

Rsn1 Rs o R50 Rs(55 R505 R505 R507 R 05 R 09 R51

R. u R m R 1 Rsin R517 R. ls R iv R '0 and R5 i

each being lndcpcndcntly selected lbom H, ALKI
optionally substituted by one or more substituents M'
and aryl optionally substituted by one or more substltu-
ents M":

wherein R" ln S(0)0R 'ay also bc F or vulyl,
lvherein R "', R505 and R "" may each independently also

be vinyl.
M". M' M" and M'"" each bculg uldepcndcntly

selected from halogen, ~'N, nitro. hydroxy. Oxo

( 0). A'(0)R50', A (0)OI45'n, i C(0)NIP"sit',
~)R "'. 0('(0)R " NR50 C(0)lt5"5

NR""C(0)OR"". NR'C(0)NR511R51',
NR""S(0)sR'". OS(0)0R", S(0),R"',
S(0)„NR R 'nd aryl opnonally subsututcd by

one or more substltucnts M',
M 'eing independently selected froln halogen. nitro,

hydroxy. C(0)R'O', C(0)OR'"s. OR ", OC
(0)R'0" NR"'C(0)R"" NR'O'C(0)OR"

NR"'C(0)NR" sR", NR" 0S(0)0R"', ~S
(0)7R5, S(0)R'". S(0) NR OR"'LKI
optionally substituted by one or more substituents
M" '. and aryl optionally substituted by one or nlore
substituents M',

M" and Ms each being independently selected front
halogen, nitro, hydroxy, W'(0)R "', W'(O)OI45"',

C(0)NR505R"'

OR'"'C(0)R5"'R"'C(0)R'O'.

NR'00C(0)OR"". NR"'C
(0)NR" R"', NR"'S(0)0R"', OS(0)0R"',

S(0),R'", S(0),NR'00R', and ALKI option-
ally substltutcd by onc or more subsutuents M5"",

M;md M'ach bclng independently selectcrl from
halogen, MN, nitro, h)'droxv, oxo ( 0), M(0)
R'0',

n
C(0)OR'00,

I
C(0)NRlmRVO,

n

OR'"',
~X'(0)R'0*, NICO ('(0)R"' NI&u'(0)
OR"", NR5OC(0)NR" R" . NIP'sg(0) 145',

OS(0),R"', S(0),R"'. S(0)lNR'R",
ALKI optionally subsututed by onc or morc substltu-
mlts M5"0 and aryl optionally substttutcxI by one or
more substituents M';

M 'eing independently selected front halogen, CN,
nitro. hydroxy, oxo ( 0). C(0)Rsnh C(0)OR'0-',

C(0)NR'07Rv', OR ", OC(0)R
NR'C(0)Rv". NR""C(0)OR'0', NR"'C

(0)NR"0R"', NR-"S(0),Rsm OS(0),R"".
S(0),R"'. Bnd S(0)5NR'R':

M' being independently selected from haklgen, nitnl,
hvdroxy, oxo ( 0), C(0)I& "', ~ (0)OR50,

OR'"'. OC(0)R50', NR'O'C(0)R50",
NR'C(0)OR"", NR"'C(0)NR" R" ',
NR5 "S(0)2R", OS(0)sR"'. S(0)R"',
S(0)lNR' "'ndALKI, wluch la optionally sub-

stituted by onc or more ol'alogml. CN, lutro,
hydroxy or C,, alkoxy:

with the pmviso that any N-atom, if present, in addition
to the N-atom depicted in above fonmlla 2 is comprised
in the foml of a substituent selected from nitro. CN,

C(0)NR'07Rv' NR'(0)R"". NR'0 C(0)
OR'"', NR"'C(0)NR"sR", NR"'S(0)lR"'.
mid S(0) NR'R":

1onnvln '1

wl Iereln
0 ls selected from Clt' . 0 and S:
I's selected from ( I&a'I&"'. 0, and K with the proviso

that only one of U and T may be selected from 0 and
S: and

R", R'-', R". R' R'-, R", R", R", R'0 mid R" arc
independently sclcmcd from H. hydroxy, nitro, ~N.
halogen, AI.KI optionally substituted by one or more
substituents M", aryl optionally substituted by one or
more substituents M", heterocyclyl optionally substi-
tuted by one or more substituents M", AI.K2 option-
allv substituted by one or more sub stituents M', AI K3

optionally subst1tutcd by onc or morc subsntucnts M ',
M(0)Rnn M(0)OR70 C(0)NR'O'Rvn

OR'"', ~C(0)Rnxk NR""C(0)R70",
NRn'00(0)OR"". NR'"('(0)NIt"It"',
NR '(0)lltv', OS(0)lR", S(0),IC', and
$(0)0NR "OR"-',

or 0 combirmtion of R" and R'R" and R', R'nd
R, R and R '. or Rso and R" together Ibnu 0 or

S,
or a combination of I3" and Rv, l4 and R, R'nd

R", R" and R", or R"'nd R"'o ether v ith the C
atom to lvhich they are attached form a 4- to 10-mem-
bered carbocychc or hcterocychc nng system. Oluch
ring system ls optionally subsnnlted by onc or morc
substituents M ',

or 0 combirmtion of R"- and R'R'nd R'", R'" and
R'", or R 'nd R 'ogether with the C atoms to wlgch
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they are attached form a 3- or 4- to IO-membered
carbocyclic or heterocyclic ang system, winch ruig
system is optionally substituted by onc or morc sub-
stituents Mz,

R7 II R7D2 R702 R704 R709 R 06 R707 R 09 R709 R72

R ", R ' R ', R ', R' '. R' . R ' R "
Hit&i R

are indcpnidcntly sclectcd from H, ALKI optionally
subsututixl by onc or morc substituents M '" and aryl
optionally substituted by one or more substituents M

wherein R"'n S(0),R7" may also be F or vinyl.
wherein R "', R "" aud R "" may each utdcpendently also

be vinyl.
M". M', M" and M"" are each independently selected

from hydroxy, oxo ( 0), iutro, CN. halogen,
~(0)R'0', C(0)OR"". C(0)NR'"'R7™,
~R70'C(0)R'04 NR70'C(0)R'0',

NR709('(0)OR'0'. NR"'('(0)NR" 2R"',
NR'"S(0).R'", OS(0),R'". S(0)„R"',
S(0)zNR""Rzm and aryl optionally substinhed by

one or more substituents M"'*;
M'' each independently selected froin hydroxy, nitro,

halogen. W'(0)R "', i C(0)OR "', OR "'. W)(:
(0)R"x( NR " ('(0)R'". NRu'(0)OR '",

NR"C(0)NR "2R" ', NR" 4S(0)2R" ', OS(0)
,R"'. S(0),R"', S(0),NR'R" 8 ALKI
optionally subshtuted by one or more subsutuents M
anti aryl optionally substituted by one or more subsutu-
nits M';

M'2 and M" each independently selected from hydroxy,
nitro. halo en. C(0)R70', C(0)OR"". C(0)
NR'07R 04. ~R ", ~C(0)R ", NR C(0)
R'D", NR'0'C(0)OR"". NR" 'C(0)NR'"',

NR7'DS(0)2R"', OS(0)zR"'„S(0),R"9,
S(0)zNR 201(' and AI.KI optionally substituted

by one or more substituents M'
mid M each uidcpcndcntly selected ibom hydroxy,

oxo (~). nitro, CN, halogen. ~(0)R "'. ~(0)
OR702 A'(0)NR7071(704 A)R709 A)('(0)R700

NRR'7('(0)R"". NR'09('(0)ORzm NR"'('0)NR'', NR" S(0).R" . ~)S(0),R",
S(0),R"', S(0),NR'DOR'm. ALKI optionally

substituted by one or more substituents M" and aryl
optionally substitutcxI by onc or more substituents

M'ach independently selected froin hydroxy. oxo
( 0). nitro, CN. halogen. C(0)R"". C(0)
OR ", C(0)NR'0'Rz", OR'"'. OC(0)R',

NR"'C(0)R'0'. NR'DDC(0)OR"", NR"'C
(0)NR'" ', NR" DS(0),R" ', ~S(0)zR"',

S(0),R", and S(0),NR "DR';
M " each independently sclecied from hydroxy, oxo

( 0). nitro, halogen, C(0)R "', ~(0)OR ",
~)R70'. 0('(0)R'0', NR 070(0)R "",

NRR "('(0)ORzu'. Nk "C(0)NR ' ",
NR S(0)zR OS(0).R S(0) R
S(0)2NR"'R' and ALKI, which is optionally sub-

stituted by one or more of halogen. ('N, nitro,
hydroxy or C.. 2 alkoxy,

with the proviso that any ¹tom. if present. in addition
to the N-atom dcpincxI in above Foanula 3 is com-
prised in the Iban of a substituent sclectn! from nitro,
MN. M(0)NR 0'R'", NR""C(0)R'0",

NR70'('(0)OR"". NR" '('(0)NR R'"',
NR" S(0) I(" and S(0)2NR DR

t47

i'000074. 2

Rsz
Rs'

la

wherein
R". R' R', R', R". R". R". R", R", R'0". R'0'nd

Ru" are indc37endently sclimted from H, hydroxy, iuiro,
~N. halogen. ALKI opuonally substituted by onc or
more substituents M '. aryl optionally substituted by
one or more substituents M', heterocyclyl optionally
substituted by one or nu&re substituents M", ALK2
optionally substituted by one or more substituents M',
ALK3 optionally substihited by one or more substiht-
eats M". C(0)R ', C(0)OR'0', ~(0)
NR 02R "

. OR "'. ~C(0)R "', NR 0 C(0)
R "", NR " ((0)OR '", NRD" (:(0)NR "RD",

NR '(0)2R"', OS(0) R ', S(0),RD'", and
S(0) NR920R""7

or a combination of Rsu and R", R" and Ra . R" and
R", R" and R". R" and R'0". or Rim and R""
together fiirms ~ or S.

or R "0'nd R together foun an oxygen badge member
(~)

or a combination of R" and Rv, R and R, R'nd
R", R" and R". or R" and R'00 together with the C
atom to ivhich they are attached form a 4- to 10-mem-
bered carbocyclic or heterocyclic rin system. wlgch
ring system is optionally subshhited by ouc or morc
substitucnis lVI"*,

or a combination of R 'nd R'DL R 'nd R'DL R 'nd
Rah Rv and Rs', R 'nd Rvv together with the('tomsto v:luch they are attached form a 3- or 4- to
10-membered carbocyclic or heterocyclic rmg system,
which ring system is optionally substituted by one or
morc substituents M '.

R"',R",R"',R',R ',R""LR"",R'0",R0.R"",
R ' R ', R ', RD'. R ', R '9, R ', R '" and RD"

me each independently selected fmm I I, AI Kl option-
ally substituted by one or more substituents M ''nd
aryl optionally substituted by one or more substituents
M";

whcrcin R 'n S(0)zR 'ay also be F or vuiyl,
whcrcin R "', R "'nd R "" may each uidcpcndcntly also

be vinyl,
M'', Mv, Mv and M'"" are each independently selected

from hydroxy, oxo ( 0). nitro, ('N. halogen,
C(0)RDD', C(0)ORDD'. C(0)NR'09R"w,
OR', OC(0)RD"'. NR'0 C(0)R", NR""C

(0)OR"", NR'"C(0)NRD"R"", NR"'S(0)
2R"'. ~S(0) R "", S(0),R"', S(0)
2NRD DR 'nd aryl optionally substituted by one or
more substituents Mv"'I

M's each independently selected from hydroxy, nitro,

(0)R"', NR"'(0)R"". NRD"C(0)OR"",
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NR"'C(0)NRa"R"', NR"'S(0),R"'. OS
(0) R"', S(0),Ra", S(0)»NR'»"R'»'nd ALKI
optionally substitutixl by one or morc substitucnts
Mo a/,

M 'nd M are each independently selected front
hydroxy. nitro, halogen, W'(0)R""', W'(0)OR "',

C(0)NR'o»Rrc . OR'"', OC(0)R'"',
NR"'C(0)R'o'. NRvoaC(0)OR"". NR"'C

(0)NR" »R"', NR"'S(0)»R"', ~S(D)»R ",
S(0),R ', S(0)»NR oR " and ALKI opuonally

substttutcxi by onc or morc substituents M ",
Moo and M 're each independently selected front

hydroxy. oxo ( 0), nitro, W N. halogen. W'(0)
R"o''(0)OI( "

. W'(0)NR "»R ", W)R

"'C(0)R'o'„NR"o'C(0)Rvo". NR""C(0)
OR""„NRanC(0)NR'"Ra". NR"'S(0)»R"',

OS(0)»R"', S(0),R&u', S(0)»NR'»'R'»',
ALKI optionally substituted by one or morc subsutu-
ents M "'nd aryl optionally substituted by one or
more substituents M

Mv each independently selected froin hydroxy. oxo
( 0). nitro, CN. halogen. C(0)R"". C(0)
OR"', C(0)NRao'R'", OR'"'. OC(0)R

NR"'C(0)R'o'. NRvoaC(0)OR"". NR"'C
(0)NR" »R"', NR"'S(0),R"', ~S(D)»R ",

S(0),R ', and S(0),NR"oR -",

Mo " each independently selected from hydroxy, oxo
( 0). nitro, halogen. ('(0)Rvo', i C(0)OR "',

OR '('(0)R "'R» '"(0)J(v"s
NRvo"C(0)OR"". NR"n('(0)NRv "R"',
NR'"S(0)»R'", OS(0)»R ". S(0),R ',
S(0)»NRa»oR 'nd ALKI, which is optionally sub-

stituted by onc or morc of lralogcn. CN, nitro,
11)'driix)'r Ci i» alkoxv,

ivith the pmviso that any N-atom. if present, in addition
to the N-atom depicted in above lionnula 4 is con»-
prised in the form of a substituent selected from nitro,

CN. C(0)NR"R" . OR ", OC(0)R ",
NR"'C(0)R'o'. NRvoaC(0)OR"". NR"'C

(0)NR '»R ', NR 'sS(0)»R 'nd S(0)
NRo oR

»

and wherein
AI.KI denotes branched or unbranched alkyl having I, 2,

3, 4. 5, 6. 7, 8, 9. 10, 11 or 12 carbon atoins, cycloalkyl
having 3. 4, 5, 6. 7, 8, 9, 10, 11 or 12 carbon atoms, or
cycloalkyl substituted all yl

groups

having 4. 5, 6, 7, 8,
9, 10„11 or 12 carbon atoms in total.

ALK2 denotes olelinic gmups havuig 2, 3, 4, 5, 6. 7, 8. 9,
10. 11 or 12 carboli a&allis tllld llavllig olio ol lllorc
double bonds, and includes acyclic branched and
unbranched (',-(',» carbon chains v;ith one or ntore
double bonds. carbocycles having 5, 6, 7. 8. 9 or 10
carbon atoms and one or more double bonds with or
without side chains, cycloalkyl substinited acyclic
branched and unbmsnched carbon chains having 5, 6. 7,
8, 9, 10, 11 or 12 carbon atoms in total and cycloalkcnyl
substttutcxi alkyl moieties havui G. 7, 8, 9, 10. 11 or 12
carbon ate&its iil total,

ALK3 denotes branched nr unbranched all ynyl having 2,
3. 4, 5, G. 7. 8, 9, 10, 11 or 12 carbon atoms or
cycloalkyl substituted alkynyl havuig S. 6, 7, 8, 9. 10,
11 or 12 carbon ntoms in total, aml

xhs0. I ol'2

2 Compound according to Formula I according to claim
1, wlmrcui NHR's mcthylamuio

3 Compound according to Formula I according to claim
1, whcrcui NHR's cyclopropylamino

4 Compound according to Formula I or JI accordin to
claun 1„wherein X'nd X'ogether with the N to which
they arc attached fomi a hcterocyclc accorduig to Fonuula
2, whcrcin Q is CR" R'".

5 Compound according to Fornuda I or JI according to
clean 1, wherein X'id X'ogctlmr with thc N to wluch
they arc attached Ibrm a hetcrocyclc accorduig to Fomiula
3, wherein IJ is ('8'R'nd 'I's ('R ok '

(.'ompound according to liormula I or II according to
claim I, v herein X'nd X toaether with the N to which
they are attached foun a heterocycle accordin to Formula
l„wherein at least one of R '„R, R ', R . R '. and R "is
sclcctcd Ibom M CH„OMH»MH». M (C, s
alkyl), O-ALKI, ~H»~ CH„(CH»)» »~0
(CH»)o»CH». ~H S CH„OH, CH, OH,

(CI I»)»»W)I I, W'I'„W'I I, 13r, (('l I,), » 13r,

I( (1, substitutedorunsubstitutedphenyl, substituted or
unsubstituted benzyl. chloro-benzyl, 2-chlorobenzyl,
3-chlorobenzy1. 4-chlorobenzyl. methoxy-benzyl,
2-methoxy-benz)1, 4-methoxy-benzyl, methyl-benzyl,
2-methyl-bcnzyl, 3-mcshyl-bmizyl, I-methyl-I-phcnyl-
cthyl, phcncthyl, diphenyl-hydroxy-methyl (~(OH)
(('&II»)»), benzofuranyl. 2-bennifuranyl, thiophenyl, thio-
phen-s-yl, substituted or unsubstituted methyl, substituted
or unsubstituted ethyl, substituted or unsubstituted isopro-
pyl, substituted or unsubstituted isobutyl. substituted or
unsubstituted cyclopentyl. CH, C(0) 0 C»Ha
M(0) NH, M(0) NH (CsH&). M(0) NH
(CH»)» (CsH») S(0)»F. ~(0) NH (CH»)»
(('& I I») NI I ('(0)~) ('(( I I,),, ('(0) NI I (CI I,)

(('elis) NII (:(0)A'Il ('ll», (K&II&) Nili 0
(0) CH CH». (C&Hs) C(0) CH~H»,

(C,H ) CH 0, (C,H ) S(0)» CH~H„
(C,H ) F. (('„H ) S(0)»F. 0 (CH»), (('„H,);

M(0) 0 (CsF,), MH»M(0) 0—(CsF,).~H 0, and allyl.
7 Compound according to Formula I or JI accorduig to

claim I, v herein X" and X toaether with the N to which
they are attached form a heterocycle according to I ormula
2„wherein at least one of R", Rs-', R". Rs, R". R". R",
and R" is selected front 0 CH». 0 ('H» CH.„

0 (Ci s algol) 0 ALKI ~H ~ CH» (CH»)
0 (CH»)o»CH„MH» S CH,. MH, MH»

OH, (CH»)» »~OH. ~F„CH» Br, (CH»)»»
13r, I', 01, substituted or unsubstituted phenyl,
substituted or unsubstitmed benzyl, chloro-benzyl, 2-chlo-
robenzvl. 3-chiorobenzyl, 4-chlorobenzyl, methoxy-benzyl,
2-methoxy-benz)1, 4-methoxy-benzyl, methyl-benzyl,
2-methyl-bcnzyl, 3-mcshyl-bmizyl, I-methyl-I-phcnyl-
cthyl, phcncthyl, diphenyl-hydroxy-methyl (~(OH)
(C&H»)»), bcnzofuranyl. 2-benz&&furanyl, tluophcnyl, thio-
phen-s-yl, substituted or unsubstituted methyl, substituted
ol'lnsllbstinited ethyl, substituted or unsubstituted isopro-
pyl, substituted or unsubstituted isobutyl. substituted or
unsubstituted cyclopentyl. CH, C(0) 0 C»Ha
M(0) NH„M(0) NH (C,H,). M(0) NH
(CH»)» (CsH») S(0)»F. ~(0) NH (CH»)»
(CsH») NH C(0)~C(CH»)s, C(0) NH (CH»)

(('elis) NII (:(0)A'Il ('ll», (K&II&) Nili 0
(0)i CI I CI I». ~('&JIs)~'(0) ('ll ('ll»,
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(C,He) CH 0„(C„He) S(0), CH CHs,
(Crl Ie) IL (('&I Ie) S(0),l( ~) (Cl li)i (Cilia),
C(0) 0 (C,F,). CH, C(0) 0 (C,F,),
CH 0, and allyl.

g. Compound accorduig to Formula I or II according to
claini 1, v herein X'nd X'ogether with the N to which
they are attached fern& a hetemcycle according to liornnda
3, wherein at least one of R". R, 1(&L R, R '. R', R
Rz", R'" and Riu is selected from 0 CH,. 0 CH,
('H„, 0 (C,, alkyl). OCLLKI. CH, 0 CH,

(CHs)i 0 (CHs), CH„W'H, SW:H,. OH,
CH,MH, (CHs)s, OH, MF,, MHs Br,
(Cl l,)i e 13r, I', ('1. substituted or unsubstituted

phenyl, substituted or unsubstituted henzyl, chion&-benzyl,
2-chlombenzyl. 3-chlorobenzyl, 4-chlorobenzyl, methoxy-
benzyl, 2-methoxy-benzyl, 4-methoxy-benzyl. methyl-ben-
zyl. 2-methyl-benzy1„3-methyl-benzyl. I-methyl-I-phenyl-
cthyl, phenethyl, diphenyl-hydmxy-methvl (~(OH)
(C &He)s), bonzofur«nyl, 2-benzofuranyl. tluophenyl,
thiophen-3-yl, substituted or unsubstinited methyl, substi-
tuted or unsubstituted ethyl, substituted or unsubstituted
isopropyl, substituted or unsubstituted isobutyl, substituted
or unsubstituted cyclopentyL CHc C(0) 0 CeHw

C(0) NH,. C(0) NH (C,H,), C(0) NH
(CHs), (CeH ) S(0),F, ~(O) NH (CH,),
(CeHe) NHM(0) 0 C(CH,),. M(0) NH (CH,)

(('elle) NIIW'(0)W'll ('ll,. (Crlie) NII 0
(0)M'Il ('I is. (Cel Ie) ( (0)M'I I CI I„

(Cells)A II 0 (('elle) S(0)s&'Il CII"
(C,He) F. (C,He) S(0),F. 0 (CHs)s (C,H,),
C(0) 0 (C,F,), CH, C(0) 0 (C,F,),
CH 0. and allyl.

9. Compound according lo Formula I or II according to
claim 1. wherein X'nd X together with the N to which
they are attached film& a hetemcycle according to Iiornnda
4. &vherein at least one of Rsk R"', R", Rv . R". R". R",
R", R"„R'„Rim and Ru" is selected from 0 CH.„

0 CH, CH... 0 (C«alkyl), O-,e.LKI,
CHs~ CH,. (CHs)s e 0 (CH,)e,CH,,
CH, S CH,. ~H, ~H& OH, ~CHs)s e OH,
('I&s. ~'I I, 13r, (('I I&), e 13r, I', ~'I, substituted

or unsubs&ituted phenyl, substituted or unsubstituted henzyl,
clfloro-benzyL 2-chlorobenzyl. 3-chlorobenzyl. 4-chlo-
robenzyl. methoxy-benzyl, 2-methoxy-benzyl. 4-methoxy-
benzyl. methyl-benzyl, 2-methyl-benzyL 3-methyl-benzyl,
I -methyl-l-phenyl-ethyl, phcnc&hyl, &hplmnyl-hydroxy-
methyl ( C(OH)(C&H,)s), benzofuranyl. 2-bcnzofuranyl,
thiophenyl, thiophen-3-yl. substituted or unsubstituted
methyl. substituted or unsubstituted ethyl, substituted or
unsubstituted isopropyl. substituted or unsubstinued isobu-
tyl. substituted or unsubstituted cyclopentyl. CH. C
(0) 0 CeH,. C(0) NH,. C(0) NH (C,H,),

C(0jNH (CHs), (CeH ) S(0),F, C(0jNH
(CHs)s (CeHe) NHA(0) OA'(CH&)„A(0)
NI I (('I ii), (('rl le) NI I ('(0)~'I I ('I I,.

(('el Ie) NIIA'(0) ('ll ('I is, ((:el Ie)A'(0)
( I I ()I I" (( el Ie) ()I I 0* (( ellejg(0)s
('H CH,„(C,H ) F. (C,H ) S(0),F. 0 (('Hs)

(CeHs); C(0) 0 (CeF,). CHs C(0) 0
(CeFe), ~H 0, and allyl.

10. Compound accor&hng to Fonmila I or II wcorduig to
claini 1, v herein X'nd X'ogether with the N to which
they are attached film& a heterocycle which is selected from

azetidin-I-yl. 3-fluoro-azetidm-I-yL 3-oxo-azetidin-I-yl
3-chloro-azetidin-I-yl. 3-hydroxy-azetidin-i-yl, 2+1-
fluoro-phenyl)-azetidin-I-yl. 2-(4-cffloro-phenyl)-aze-
tidin-l-yl, J-oxa-d-azaspiro[3.3]1&op&Vi, 3-(N-(2-(4-
fluorosuifimy-phenyl)-ethyl)-smino-carbonyl)-
azcliiliii-I-vl. pyrlol«hu-l-yI, 3-llvdroxvlllelllv'I-
pyrrolidin-I-yl. (S)-3-hydroxynlethyl-pyrrolidin-l-yl,
(R)-3-hydroxymcthyl-pyrrolulin-l-yl, 3-hydroxyclhyl-
pyrrolidin-l-yl, 3.3-ditluom-pyrrolidin-l-yl,
3-methoxy-pyrrohdin-l-yl, 3-cthoxy-pyrrolidui-l-yl.
3-hydroxy-pyrmlidin-I -yl, (R)-2-hydroxymethyl-pyr-
rohdin-l-yl, (S)-2-hydroxymethyl-pyrrolidin-i-yl,
2-isopropyi-pyrrolidin-l-yl, 2-isobutyl-pyrrolidin-l-yl,
(2S)-2-(bmmomethyl)pyrrolidin-l-yl, 2-phenyl-pyrro-
lidin-I-yl. 2-benzyl-pyrrolidin-I -yl, 2-methyl-3-phe-
nyl-pyrrolidin-l-yl, 3-hydroxy-3-phenyl-pyrrolidin-I-
yl. 2-((S)-diphenyl-hydmxy-methyl)-pyrrolidin-i-yl,
2-((R)-diphenyl-hydroxy-methyl)-pyrrolidui-I -yl,
2-(2-methoxy-benzyl)-pyrroli&hn-l-yl, (S)-2-(2-
methoxy-benzyl)-pyrrolidin-l-yl, (R)-2-(2-methoxy-
benzyi)-pyrrolidin-I-yl. 2-(I-methyl-I -phenyl-ethyl)-
pyrrolidin-I-yl. 2-(2-methyl-benzyl)-pyrrolidin-l-yl,
2-(3-methyl-benzyl)-pyrrolidin-I-yl 2-(2-chloro-ben-
zyl)-pyrrolidin-I-yl. 2-(4-chloro-benzyl)-pyrrolidin-I-
yl, 2-methyl-pyrrolulm-I-yl. 2,3-duncthyl-pyrrohdin-
l-yl, 3-ethyl-g-hydroxy-pyrrolidui-l-yl, 3-hydroxy-3-
methyl-pyrrolidin-I -yl. 3-hydroxy-5-me&J&yl-
pyrrolidin-l-yl, 3-hydroxy-3-trifluoromethyl-
pyrrolidin-l-yl, 2-(3-chloro-benzyl)-pyrrolidin-l-yl,
3-trifluoromethyl-pyrrolidin-I-yl. 3-carbamoyl-pyrro-
lidin-l-yl, (S)-3-carbamoyl-pyrrolidin-I-yl. (R)-3-car-
bamoyl-pyrrolulm-I-yl. 2-methyl-octahydm-uidol-I-
yl. 23-dihydro-uidol-I-yl. 2-(2-chloro-benzyl)-
pyrrolidui-l-yl, 2-methyl-3-phenyl-pyrrolidui-l-yl,
(2SSR)-2-methyl-3-phenyl-pyrmlidin-I-yl. (2S,3S)-2-
methyl-3-phenyl-pyrrolidin-l-yl, (2R,3S)-2-methyl-3-
phenyl-pyrrolidin-I-yl. (2R,3R)-2-methyl-3-phenyl-
pyrrolidin- l-yl, I -pyrrolidin-2-yl-acetic acid butyl
ester, I-pyrrolidinc-2-carboxylic acid 2-chloro-bcnzy-
lanudc, I-pyrrolidui-2-yl-acc&ic acid, (S)-6-hydroxy&u-
ethy1-2-oxo-pyrrolidin-lyl, 2-Cyclopmityl-pyrrohdin-
l-yi, 3-phenyl-2-oxo-pyrrohdin-l-yl, 5-(4-cJ&loro-
phenyl)-2-oxo-pyrrolidin 1-yl, 2-(N-
phenylaminocarbonyl)-pyrrolidin1-yl. 2-thiophen-3-
yl-pyrroiidin-l-yl, S-benzyl-2-oxo-pyrrolidin-i-yJ,
4-bcnzyl-2-oxo-pyrrolidui-I-yl. 2-(2-phcnylethyl)pyr-
rolulin-l-yl, (2S)-2-(mcthoxymcthyl)pyrrolidui-l-yl,
(2R)-2-(mc&J&oxyu&cxhyl)pyrrohdu&- I-yl, 2-(methylsul-
fanyhnethyl)pyrrolidin-l-yl, 2-vinyl-pyrrolidin-l-yl,
2-(N-(2-(4-fluorosulfony-phenyl)-ethyl)-a&nine-carbo-
nyl)-pyrrolidin-l-yl, 2,2-diallyl-pynoilidi-l-yy, 2-(4-
phenyl-phenyl)-pyrrolidin-I-yl„3-(N-(3-acryloy-
lanuno-phenyl)-amino-)-3-hydroxy-pyrrolidui-I -yl,
3-(4-ac&yloyl-pl&cuyl)-3-1&ydroxy-pyiioliihu-l-yI, 3-(3-
acryloyl-phenyl)-3-hydroxy-pyrrolidin-l-yl, 3-hy-
droxy-3-(3-vinylsulfonylphenyl)pyrrolidin-I -yl. 3-(3-
fhiomsui fony-phenyl)-3-hydmxy-pyrrolidin-I -yl, 3+1-
fluorosuifimy-phenyl)-g-hydroxy-pyrmlidin-l-yl, 2-(2,
3,42L6-pentafluorophenyi)oxycarbonyl-py&rolidin-I-
yl. 2-(2.3,4FL6-pentafluorophcuyl)oxycarbonyimcthyl-
pyrrolidui-l-yl, morplxilin-4-yl, pipcridui-l-yl,
3-fluoro-pipcrulm-I-yl. 3.3-difluoro-pipcridui-l-yl,
3-chloro-piperidin-I -yl. 3-hydroxy-piperidin- I -yl,
3-methoxy-piperidin-l-yl, 3-hydmxy-3-phenyl-piperi-
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din-I-yl„(S)-3-hydroxy-3-phenyl-piperidin-I-yl. (R)-
3-hydroxy-3-phmiyl-pipcridul-l-yl, 3-bmlzyi-3-hy-
droxy-pipeudul-l-yl, (R)-5.5-dlihioro-3-hydroxy-
piperidin-l-yl, ())-5.5-difluom-3-hydroxy-piperidin-l-
yl. 2-(4-methoxy-benzyl)-piperidin-t-yl, 2-(2-
methoxy-benzyl)-piperidin-I-yl. (R)-2-(2-methoxy-
benzyl)-piperidin-I-yl. (S)-2-(2-methoxy-benzyl)-
piperidin-l-yl, 2-(2-chloro-benzyl)-piperidin-l-yl,
2-Benzofurau-2-yl-pipcralin-l-yl, 3,4-dihydro-2H-tlut-
nolin-l-yl, 2-methyl-2,3-dihydro-uldol-l-yl. 6-(N-(2-
(4-acryloylamino-phenyl)-ethyl)-ainino-carbonyl)-pip-
eridin-l-yl, (R)-2-(4-methoxy-benzyl)-piperidin-l-yl,
(S)-2-(4-methoxy-benzyl)-piperidin-l-yl, 2-(N-(2-(4-
fluorosulfony-phenyl)-ethyl)-mnino-carbonyl)-piperi-
din-I -yl„[4-(2-[ [I -(2-rtunino-6-methylamino-pyrinu-
dm-4-y I)-p i pen dine-4-carbony1]-anuno } -ethyl)-
phenyl]-carbamlc acxl ten-butyl cater. 8-oxa-3-
azabicyclo[3 2 I Joctan-3-yl. 6nfluonl-4uhydroxy-spire
[azetidine-3.2uchromaneJ-l-yl, and
6-(trifluoromethyl)-2-azubicyclo[3.1 0]hexan-2-yl.

11. Conlpound according to Formula I or H according to
cLlim I, lvherein X'nd X together with the N to which
they area( tachcd lhmi a hcterocyclc according to Fonmila
1. with the proviso that thc N atom depicted in Fonuula I is
the only N atom comprised by I ormula 1; or wherein X'nd
X toaether with the N to which they are attached ferns a
heterocycle according to liormula 2, with the proviso that the
N atom depicted in Formula 2 is the only N atom comprised
by Fornulia 2: or wherein X'nd X together with the N to
winch they are attached form a heterocycle according to
Formula 4, with thc proviso that ihe N atom depicted in
iioumila 4 is the only N atom comprised by liormula 3: or
wherein X'nd X'ogether with the N to v hich they are
attached form a heterocycle according to Formula 4. with the
proviso that the N atom depicted in Formula 3 is the only N
atom comprised by Formula 4

12. A compound selcctcdi from:
[I-(2-anuno-6-cyclopropylmnulo-pyrunulul-4-yl)-pyrro-

lidin-3-ylJ-methanol 6-(3,3-difluoro-pyrmlidin-l -yl)-
N -ntethyl-pyrinudine-2,4-diamine;

N -cyclopropyl-6-(3,3-difluoro-pyrrolidin-l-yl)-pyrimi-
dine-2,4-diaminc,

1-(2-amino-6-cyclopropylamino-pyrimidin-4-yl)-pyrroli-
dine-3-carboxylic acid amide-formate.

I-(2-amulo-6-cyclopropylamulo-pynnudm-4-yl)-pyrroli-
dm-3-el,

I-(2-amino-(i-methylamine-pyrimidin-4-yl)-pyrrolichn-3-
oi-fomlate.

(R)-I-(2-anuno-6-methyhmuno-pyrnuulin-4-yl)-pyrroh-
din-2-ylJ-methanol-formate,

6-(3-methoxy-pyrmlldin-I-yl)-N'-methyl-pyrimidine-2.
4-diaminc-I'onnatc,

6-(3-methoxy-pyrrolidin-I-yl)-N -inethyl-pyrimidine-2,
4-diamine

N -cyclopropyl-6-(3-methoxy-pyrrolidin-I-vl)-pynmi-
dmc-2,4-diaminc-l'ormatc,

N -cyclopropyl-6-(3-methoxy-pyrrolidin-I-yl)-pyrimi-
dine-2„4-dlamine

[(R)-I-(2-anuno-6-cyclopropylamulo-pyunudm-4-yl)-
pyrrolidin-2-ylJ-methane l-formate.

[(R)-I-(2-amino-(i-cyclopropylamino-pyrimidin-4-yl)-
pyrrolidin-2-yl]-methano l.

[(8)-1-(2-amino-6-methylamine-pyrimidin-4-yl)-pyrroli-
din-2-ylJ-metlianol

[(S)-I-(2-amino-6-cvclopropyiamino-pyrimidin-4-yl)-
pyrrolidu1-2-yl]-methanol,

6-(3,3-difluoro-piperidin-l-yl)-N -methyl-pyrimidine-2.
4-dlanllne.

6-(3,3-difluoro-pipcndin-l-yl)-N -methyl-pynmidulc-2,
4-ihdllllllc.

6-(3-methoxv-piperidin-I-yl)-N -methyl-pyrimidine-2.4-
diamine,

I-(2-anuno-G-mcthylanuno-pyumidin-4-yl)-3-bcnzyl-pi-
peridin-3-ol,

(R)-1-(2-amino-6-nlethylanlino-pyrimidin-4-yl)-5.5-dif-
luoro-plpcndu1-3-ol.

(S)-1-(2-ainino-(i-methylamino-pyrimidin-t-yl)-5,5-dif-
luoro-piperidin-3-ol,

6-azctidln-I-yl-N -methyl-pyrimtdutc-2,4-thauunc.
6-(3B-difluoro-azetidin-1-yl)-N -methyl-pyrimidine-2,4-

diamine,
I-(2-anuno-G-mcthylanuno-pyumidin-4-yl)-azetalin-3-

elle,
N -methyi-6-(2-oxa-6-aza-spiro[3 3]hept-(i-yl)-pyrimi-

dine-2.4-diamine,
6-[2-(4-fluoro-phenyl)-azctidul-I-yl]-N -methyl-pyrimi-

dine-2,1-diamine;
N -methyl-G-(8-oxa-3-azabicyclo[3.2.1]octan-3-yl)py-

rimidutc-2 4-dianunc,
I -[2-amino-6-(nlethylanlino)pyrinlidin-4-ylJ-6ufluo -

rospiro [azetid-3,2nchronlaneJ-4uol.
(R)-I-(2-Anuno-6-cyclopropylannuo-pyrnnidin-4-yl)-

pyrrolidu1-3-ol,
N4-Cyclopropyl-6-(2-phenyl-pyrrohdin-I-yl)-pyrimi-

dine-2.4-diamine,
N4-Cyclopropyl-6-(2-methyl-octahydro-indol-I-yl)-py-

rimidine-2,4-dianline,
I-(2-Amino-6-cyclopropylamino-pyrimidln-4-yl)-3-phe-

nyl-pyrrolahn-3-ol.
N4-('yclopropyl-6-(2-nlethyl-pyrrolidin-1-yl)-pyrimi-

dine-2,1-diamine,
6-(2-Benzyl-pyrrolidul-I-yl)-N4-cyclopropyl-pynml-

dulc-2.4-diaminc:
N4-(.'yclopropyi-6-(2.3-dihydro-indol-l-yl)-pyrimidine-

2,4-diamine,
6-[2-(2-Chlom-benzyl)-pyrrolidin-I -yl]-N4-cyclopropyl-

pyrimidine-2.4-diamine.
(S)-I-(2-Amino-G-cyclopropylamino-pyrimidin-4-yl)-3-

phenyl-pyrrolidin-3-oi.
(R)-I-(2-Ainino-(1-cyclopmpylmnino-pyuniidin-4-yl)-3-

phenyl-pyrrolidin-3-oi
N4-Cyclopropyl-6-(2.3-dunethyl-pyrrolidui-i-yl)-py-

nmidine-2.4-diamule;
1-(2-Ainino-6-cyclopropyiamino-pyumidin-1-yl)-3-

ethyl-pyrrolidin-3-oi.
N4-Cyclopropyl-6-(2-methyl-3-phenyl-pyrrolidin-I-yl)-

pynmululc-2,4-lhaminc.
I-(2-Amino-6-cyclopropylamino-pyrimidln-4-yl)-3-trif-

luoromethyl-pyrrolidin-3-ol,
I-(2-Amino-6-cyclopropylamino-pyrimidin-1-yl)-3-

methyl-pyrrolidin-3-ol.
(S)-I -(2-Amino-6-cyclopropyiamino-pyrimidin-4-yi)-

pyrrolidu1-3-ol,
(3 S,GR)-1-(2-Amino-G-cyclopropylamino-pyrimidin-4-

yl)-5-methyl-pyrrolidin-3-oi„
(3R,GS)-1-(2-Amino-6-cyclopropylamino-pyrimidin-4-

yl)-5-inethyl-pymflidui-3-ol,
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6-[(R)-2-(2-Chloro-benzyl)-pyrrolidin-I -yl]-N4-cyclo-
propyl-pynmidinc-2.4-dtaminc.

6-j(S)-2-(2-Chloro-benzyl)-pyrro)idio-I -yl]-N4-cyclo-
propyl-pyrimidine-2.4-dtamine;

(S)-I-(2-Anuno-6-cyclopropylanuno-pyunudin-4-yl)-3-
tniluoromethyl-pyrrohdu&-3-ol,

(R)-I-(2-Amino-6-cyclopropylamino-pyrimidin-4-yl)-3-
triiluoromethyl-pyrrolidin-3-oL

N4-Cyclopropyl-6-(3,4-dthydro-2H-tlumolut-l-yl)-py-
rimidine-2.4-diamine,

(R)-I-(2-Amino-6-cyclopropylamino-pyrimidin-4-yl)-3-
methyl-pyrroltdu&-3-ol,

(8)-I-(2-Amino-6-cyclopmpylamino-pyrimidin-4-yl)-3-
n&ethyl-pyrrolidin-3-ol,

N4-Cyclopropyl-6-((2S,3R)-2-methyl-3-phenyl-pyrroli-
dtn-I -yl)-pynmtdu&c-2,4-diamutc,

N4-I 'yclopmpyl-6-((2 S,3 S)-2-methyl-3-phenyl-pyrrolt-
din-I -yl)-pyrimidine-2.4-diamine,

N4-Cyclopropyl-6-((2R,3 S)-2-methyl-3-phenyl-pyrroli-
din-l-yl)-pyrimidine-2.4-diamine,

N4-(. yclopmpyl-6-((2R.3R)-2-methyl-3-phenyl-pyrroli-
dm-I -yl)-pynmidu&e-2.4-ditunute,

Nt-( yclopropyl-6-(2-methyl-2,3-dihydro-indol-l-yl)-
pyrin&&dine-2,4-dian&tne.

(R)-I-(2-Atua&o-6-cyciopropylamino-pyrumdut-4-yl)-
pyrroltdinc-3-carboxyhc actd &annie,

(R)-I -(2-Amino-6-methylamine-pyrintidin-4-yl)-pyrroli-
din-3-ol,

(S)-I-(2-Amuto-6-cyclopmpyhmnno-pyrnnulin-4-yl)-
pyrrolidine-3-carboxylic acid amide,

(S)-I-(2-Amino-G-methylamino-pyrimidin-4-yl)-pyrroli-
din-3-ol„

4-(3,3-DII)uoro-pyrrolidin-)-yl)-5,6,7.8-tetrahydro-
pyrido[2,3-dJpyrintidin-2-ylamine.

[(R)-I-(2-Atntno-6-mcthyiatuino-pyrimidu&-4-yi)-pyrro-
ltdin-3-yl]-methanol,

[(8)-I-(2-Ant&no-6-methylamine-pyrimidin-4-yl)-pyrro-
lidin-3-yl]-methanoL

[(R)-I-(2-A&auto-6-cyclopropyiamino-pynmidut-4-yl)-
pyrrolidin-3-yl]-methanol.

[(S)-I-(2-Atnino-G-cyclopropylamino-pyrimidin-4-yl)-
pyrrolidin-3-yl]-methanol,

6&-(3,3-Diiluoro-pyrrolidin-i-yl)-N4-ethyl-pyrimidine-2,
4-diamine.

6-(33-Dtduoro-pyrmltdin-I-yl)-N4-isopropyl-pyrimt-
dtnc-2,4-dtamtnc,

(R)-1-(2-Amino-5,6.7,8-tetmhydm-pyrido[2,3-d]pyrinti-
din-4-yl)-pyrrolidtn-3-ol.

N4-Cyclopropylmcthy1-6-(3.3-dtiluoro-pyrrolitlin-l-yl)-
pyruntduu:-2,4-dtanunc,

(u(3,3-Diiluoro-pyrmlidin-l-yl)-N4-propyl-pyrimidine-
2,4-diamine„

(S)-I-(2-Anuno-5,6,7,8-tetnthydro-pyndo[2,3-d]pyrunt-
din-4-) I)-pyrrolidtn-3-ol-fora&ate.

(8)- I -(2-Annno-5 „6.7. 8-tetmhydro-pyrido f 2,3-d]pyrunt-
dtn-4-yl)-pyrrolnltn-3-ol.

I-(3B-Dtihtoro-pyrroltdin-I-yl)-5. 6,7.8-tetrahydro-
pyrido[2,3-dJpyrin&&dine.

(R)-I -(2-Amino-5,6.7,8-tetrahydm-pyrido[2.3-d]pyrimi-
din-4-yl)-pyrrolidtne-3-carboxylic acid amide-trit]uo-
roacetate,

(R)-1-(2-Amino-5,6.7,8-tetmhydm-pyrido[2,3-d]pyrinti-
din-4-yl)-pyrrolidtne-3-carboxylic acid amide,

N4-Cyclopentylmethyl-6-(3„3-chiluoro-pyrmltdin-I-yl)-
pynmuline-2,4-dtammc,

6-(3,3-D&lhtoro-pyrroltdin-l-yl)-N4-[2-(2-methoxy-phe-
nyl)-ethyl]-pynmtdtne-2,4-dtanune,

(S)-I-(2-Amino-5,6,7.8-tetrahydro-pyrido[2,3-d]pyrimi-
din-4-yl)-pyro&lidine-3-carboxyltc acid amide-formate,

(S)-I-(2-An&inn-6,(x7,8-tetrahydro-pyrido [2,3-d]pyrimi-
din-4-yl)-pyro&lidine-3-carboxyltc acid amide,

I-(2-Anuno-6-mcthylmnino-pyruntdtn-4-yl)-3-phcnyl-
pipendin-3-ol,

I-(2-An&inn-6-cyclopropylamino-pynmidin-I-yl)-pyro&-
lidine-2-carboxylic acid,

6-(2-Benzofhran-2-y)-piperidin-I -y))-N4-methyl-pyrimi-
dine-2.4-diamine,

6-[2-(2-Methoxy-benzyl)-pyrrolidin-I -yl]-N4-methyl-
pynmuline-2,4-dtammc,

N4-Methyl-6-[2-(I-methyl-I-phm&yl-ethyl)-pyrrolidut-I-
ylJ-pyrimidine-2,4-diamine,

6-[2-(4-Chlom-benzyl)-pyrrolidin-I -ylJ-N4-methyl-py-
rimidine-2,4-diamine,

6-[2-(3-Chloro-benzyl)-pyrrolidin-I -yl]-N4-methyl-py-
rimidine-2.4-diamine,

(R)-I-(2-Amuto-6-cyclopropylanuno-pynmtdin-4-yl)-4-
hydroxy-pyrroltdu&-2-onc.

[I -(2-Amino-6-cyclopropylamino-pyrimidin-4-yl)-pyrro-
lidin-2-yl]-acetic acid butyl ester,

I-(2-A&nine-6-cyclopropylamino-pynmidin-I-yl)-pyro&-
lidine-2-carboxylic acid 2-cldoro-benzylamide.

N4-Methyl-(u[2-(2-methyl-benzyl)-pyrrolidtn-I-yl]-py-
nmidine-2.4-diamute,

(R)-I-(2-Anuno-6-mcthylamino-pynmtdut-4-yl)-3-phe-
nyl-piperidin-x-ol,

(S)-I-(2-Amino-6-methyltanin-ppyrimidi-4-yyl---pph-
nyl-piperidin-x-ol,

6-[(S)-2-(2-Methoxy-benzyl)-pyrrolidin-I-yl]-N4-
methyl-pyrimidine-2.4-diamine,

6-[(R)-2-(2-Methoxy-bcnzyl)-pyrrohdin-I-yl]-N4-
mcthyl-pyrimtdine-2.4-dttunine,

I-(2-A&nine-6-cyclopropylamino-pynmidin-I-yl)-pyro&-
lidin-2-one,

6-[2-(4-Methoxy-benzyl)-piperidin-I-yl]-N4-methyl-py-
rimidutc-2 4-tiianunc,

I-(2-Amino-6-methylamine-pyrimidin-I-yl)-4-phenyl-
pyrrolidin-2-one,

[I-(2-Amino-6-cyclopropylanuno-pyruntdtn-4-yl)-pyrro-
lidin-2-yl]-acetic nett),

6-[2-(2-Chloro-benzyl)-pyrrolidin-I -yl]-N4-methyl-py-
rimidine-2.4-diamine,

(S)-I-(2-Amino-6-mcthylanuno-pyrtmidux-4-yi)-6-hy-
droxymethyl-pyrrolidin-2-one,

6-[2-(2-Methoxy-benzyl)-piperidin-I-yl]-N4-methyl-py-
rimidutc-2 4-tiianunc,

6-(2-1sopropyl-pyrrolidin-l-yl)-N4-ntethyl-pyrimidine-2.
4-diamine-formate,

6-(2-1sopropyl-pyrroltdtn-l-yl)-N4-methyl-pyrimithne-2,
4-dtamine.

6-(2-Cyclopentyl-pyrrolidin-I-yl)-N4-methyl-pyrimi-
dine-2.4-diamine,

I-(2-Anuno-6-mcthylmnino-pyruntdtn-4-yl)-3-phcnyl-
pyrrolidin-2-one,

I-(2-Amino-6-cyclopropylamino-pyrimidut-4-y))-5-(4-
chloro-phenyl)-pyrrolidin-2-one,

6-[2-(2-Chlom-benzyl)-piperidin-I -ylJ-Nt-n&ethyl-py-
rimidine-2,4-diamine,
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(uf(R)-2-(2-Methoxy-benzyi)-piperidin-I -yl]-N4-metbyl-
pyruniduu:-2,4-d&anunc,

6-[(S)-2-(2-Methoxy-beuzyl)-pipendin-I -yl]-N4-methyl-
pyrimidine-2,4-dian&inc.

1-(2-[[I-(2-Amino-6-methylamino-pyriinidin-4-yl)-aze-
tidine-3-carbonyl]-amino]-ethyl)-benzenesulfonyl
fluoride.

I-(2-Amino-6-cyclopmpylamino-pyrimidin-4-yi)-pyrro-
lidinc-2-carboxyhc ac&d phcnylanudc.

[4-(2-1 [1-(2- A&n&no-6-n&ethylimuno-pyri

mulish-4-yi)-p&p-

eridi ne-4-carbo ny1 J -amino] -ethyl)-phenyl J-carb am ic
acid terr-butyl ester.

N4-Methyl-6-(2-th&ophen-3-yl-pyrrolidin-I-yl)-pyrimi-
dine-2„4-d&amine.

N4-Methyl-6-[2-(3-methyl-benzyl)-pyrrolidin-I-yij-py-
rinudine-2,4-diam&nc,

I-(2-A&nino-6-&ucthylam&no-pyrimidul-4-yi)-p&pend&nc-
4-carboxylic acid [2-(4-acryloylamino-phenyl)-ethylJ-
amide.

I-(2-Amino-6-methylmnino-pyrimidin-4-yl)-5-benzyl-
pyrrolidin-2-one.

I-(2-Amino-6-methylamino-pyrimidin-4-yl)-4-benzyl-
pyrrol&din-2-onc,

6-[(R)-2-(4-Methoxy-bcnzyl)-pipeudul-I -yl]-N4-mcthyl-
pyrinudine-2,4-dianune.

6&-[(S)-2-(4-Methoxy-benzyl)-piperi din-I -ylJ-N4-methyl-
pyrinudine-2,4-dianune.

I-(2-Amino-6-methylanuno-pyrimidine-4-yi)-azetidine-3-
carboxylic ac&d [2-(4-acryloylamino-phenyl)-ethyl]-
anode.

4-(2- [ [ I -(2-Amino-6-cyc1opropyimnino-pyrimidu&-4-y1)-
pyrrolidine-2-carbonylJ-amino]-ethyl)-benzenesulfb-
nyl fluoride,

1-(2-[[I-(2-Amino-6-methylamino-pyriinidin-4-yl)-pip-
eridine-4-carbonyl]-amino]-ethyl)-benzenesulfonyl
fluoride.

N4-methyl-6-[2-(2-phcuyicthyl)pyrrolulin-I-yl]pyumi-
d&nc-2,4-d&am&nc,

6&-[(2S)-2-(methoxynlethyl)pyrrolidin-I -ylJ-N4-methyl-
pyrinudine-2,4-dianune.

N4-a&ethyl-6-[2-(methylsuffanyhnethyf)pyrrolidin-l-yl]
pyrimidine-2,4-diam&ne.

(uf(2R)-2-(methoxymethyl)pyrrolidin-I-yl]-N4-methyl-
pyruniduu:-2,4-d&anunc,

[(2S)-I-[2-am&no-6-(methyliunulo)pynmulm-4-yl]pyrro-
lidin-2-ylJ-diphenyl-methanol.

[(2R)-I -[2-anlino-6-(methylamino)pyrimidin-4-yljpyrro-
lidin-2-ylJ-diphenyl-methanol.

6-(2-isobutylpyrrolid&n-l-yl)-N4-methyl-pyrimidine-2,4-
diamine,

6-[(2S)-2-(bromomethyl)pyrrohdul- I -yl]-N4-methyl-py-
rimidine-2 4-d&amu&e,

I-[2-an&inn-6-(&ac&hyle&nine)pyrimidin-4-yl]pyrmlidn&e-
2-carbaldehyde,

6&-(2,2-dialiylpyrrolidin-l -yl)-N f-inethyl-pyrimidine-2,4-
diamine„

N4-methyl-6-[2-(4-phcuyiphcnyi)pyrrohdin-I-yl]pyumi-
dine-2,4-d&amine.

N-[3-fl-[2-amino-G-(methylamino)pyrimidin-4-yl1-3-hy-
droxy-pyrmlidin-3-yl]phenyl]prop-2-enamide,

I -[4-[ I -[2-anlmo-6-(methylamino)pyrimidin-4-ylJ-3-hy-
dmxy-pyrrolidin-3-ylJphenylJprop-2-en-I -one,

3-[I -[2-amino-6-(methylamino)pyrimidin-4-yl] t3-hy-
droxy-pyrrol&d&n-3-yl]benzaklchydc,

I -[2-amino-G-(methylamino)pyrunidin-4-yl]-3-(3-vinyl-
sulfonylphenyl)pyrrolidin-3-ol.

3-[I-[2-mnino-6-(methylamino)pyrimidin-4-yl]-3-hy-
droxy-pyrrolidin-3-yl]benzenesulfonyl fluoride.

4-[I-[2-amino-6-(mcthylamino)pyumidu&-4-yl]-3-hy-
droxy-pyrrolidin-3-ylJbenzenesulfimyl tluoude.

I-[3-[I-[2-amino-6-(nlethylamino)pyrinudin-4-ylJ-3-hy-
droxy-pyrrolidin-3-yl]phenyl]ethanone.

6-[2-(4-fluorophenyl)azetidin-I-yl]-N4-methyl-pyrimi-
dulc-2.4-d&aminc,

6-(3-bcnzyloxyazctidul-l-yl)-N4-methyl-pyrun&dulc-2,4-
duunine,

(2,3,4,5.6-pentafluorophenyi) I -[2-an&inn-6-(methyl-
mnino)pyrimidin-4-ylJpyrrolidine-2-carboxyLlte

(2,3.4.5,6-pentafluorophenyi) 2-[I-[2-amino-G-(methyl-
amino)pyrimidin-4-yl1 pyrrolidin-2-yl1acetate.

N4-methyl-6-f6-(trifluoromcthyl)-2-azabmyclo[3.1.0]
hexm1-2-yl]pynmid&nc-2,4-d&am&nc,

4-(3,3-D&fhioro-pyrrohdin-f-yl)-5,6,7,g-tc&mhydro-
pyrido[2.3-dJpyrimidin-2-ylamine,

or phaunaceuticaliy acceptable salt, solvate, tmitomer, or
stereoisomer thereof, preferably for use as a medica-
ment, more preferably for use &n the treatment of
canccn

13. A compound selcctcd Ibom
I-(2-anuno-G-mcthylannno-pynm&din-4-yl)-p&pcudul-3-

ol, N -methyl-6-(5-oxa-3-azabicyclo[3 2 I Joctan-3-yl)
pyrimidine-2,4-diamine,

N -methyl-6-piperidin-l-yl-pyrim&dine-2,4-diamine.
N -methyl-6-pyrrolidin-l-yl-pyrimidine-2.4-diamine.
N -methyl-6-morplullin-4-yl-pyrimidine-2.4-dlamine.
I-(2-anuno-6-methylamulo-pyrim&d&n-4-yl)-pyrroiulul-3-

ol,
[I -(2-amino-6-methylmnino-pyumidin-4-yl)-pyrrolidin-

3-ylf-methanol. or pharmaceutically acceptable salt,
stereoisomer. solvate thereof.

14. A compound according to Formula I or II as defined
in claim I within a preparation.

15. A compound accord&ng to Founula I or II as dcf&ncxf

iu cia&m 1 su&table for use ul tiu: preparat&on of a medica-
ment for use in the treatment of cancer. selected from lung
cancer, breast cancer, colon cancer, pancreatic cancer. pros-
tate cancer, ovarian cancer and bladder cancer. preferably
lung cancer.

16. An inhibitor of the MTHI protein. selected from a
compound accordulg Io cia&m I

17. A phannaccutical fonnulat&on compos&ng a thcmpcu-
tically etfective amount of a compound according to I'or-
mula I for use in the treatment of cancer as defined in claim
1.

18. A method of inhibiting MTHI activity, comprisin
exposing the MTHI protein to an effect&ve amount ofat least
onc of thc con&pounds accoriilng to Fonniflil I ol II I&s

dclincd ul claim 1.
19. A metlmd for preparing, a medicament for treating

cancer, comprising:
i. Detemlinin a concentration at winch a compound

according to FonnuLs I or II as defined in claim I
efl'ects 50'I(& inlubition of MTid1 act&vity to be 100 nM
or less, prclbrably 10 nM or less, morc preferably I nM
or less, and

ii preparing a pharmaceutical con&position comprising,
the compound for use in the treatment of cancer

t t t
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