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di abetes is the nost serious and preval ent netabolic disease characterized
by insulin resistance and insulin secretion inpairnment as a result of
chronic |l ow | evel inflanmation and abnormal 1ipid netabolism associated
with oxidative stress. It has been reported that .INK activity is
abnormally el evated in various diabetic target tissues under obese and

di abetic conditions. Activation of the .INK pathway by pro-inflamuatory
cytokines and oxidative 25 stresses negatively regulates insulin signaling
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10 inhibitory peptide (JIP-1 peptide) into striatumof mce attenuated
behavi oral inpairnment by inhibiting MPTP-nedi ated .1 NK, c¢-Jun and caspase
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each X4 is independently |ower alkyl, |ower alkoxy, |ower haloalkyl,

hydr oxy, |ower 5 hydroxyl al kyl, OC(=0)Z2, or halogen; qis 0, 1, or 2; X5
is | ower wDkyli1/018417s 0,1 or 2; r is 0 or 1; 10 Y is H EHI/ERRHONZRT6
C(=0)0z2, 0zZ2, OC(=0)Z2, N(Z1)C(=0)(Z2), C(Z1)2S(0)2Z2, N(Z1)S(0)2z2,

N(Z1) S(0) 2N(Z1) (Z22), C(Z1)2(Z22), or (C=Q)N(Z1)(Z2); Z1 is Hor Zr; Zr is

| ower al kyl, optionally substituted with one or nore Z1";
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a heterocyclic ring; with the proviso that when X is N X2 is H Y is CH
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thereof, Wnlec{e th'lh the substan%a nlgra Inl\elidd%go% 1CI_‘[|heO erlnianﬁl model of ischemic stroke induced

by glutamate excitotoxicity, mice deficient in JNK3, but not JNKI1 or JNK2, were resistant to

kainic acid (glutamate receptor agonist)-mediated seizure or neuronal death. These data

15 suggest INK3 was mainly responsible for glutamate excitotoxicity, an important component
in ischemic conditions. Taken together, data has emerged suggesting JNKs as attractive
target for multiple CNS diseases associated with neuronal cell death.
Uncontrolled cellular growth, proliferation and migration along with de-regulated
angiogenesis lead to the formation of malignant tumors. The JNK signal transduction

20 pathway may not act exclusively in apoptosis, sustained JNK activation leading to AP1
activation has recently been implicated to contribute to the cellular survival of specific cancer
types such as glial tumors and BCL-ABL transformed B lymphoblasts. In the case of glial
tumors, enhanced JNK/AP1 activity was seen in most of the primary brain tumor samples.
For the transformed B lymphoblasts, BCL-ABL was shown to activate the JNK pathway

25 which in turn up-regulated expression of anti-apoptotic bcl-2 gene. Interestingly, the multi-
drug resistance and hyper-proliferation seen in treatment-refractory AML (acute myeloid
leukemia) patients has been causally linked to the sustained JNK activity present in these
AML samples. Activation of JNK in leukemic cells resulted in induced expression of efflux
pumps such as mdrl and MRP1 responsible for multidrug resistance. Also, genes with a

30 survival benefit in response to oxidative stress including glutathione-S-transferase © and y-
glutamyl cysteine synthase were also upregulated by the activated JNK pathway.
Kidney diseases are characterized by loss of nephron function caused by progressive

glomerulosclerosis and tubulointerstitial fibrosis. Renal disease may develop as a



each X1 is independently hal ogen, |ower alkyl, |ower alkoxy, |ower
hal oal kyl , or hydroxy; mis 0, 1, or 2; X2 is H lower alkyl, |ower

al koxy, awbDaoir/dismer hal oal kyl, or | ower hal oal koxy; 10PK3/HP30tooerre al kyl ,
| ower al koxy, or |ower haloalkyl; pis O or 1; each X4 is independently

| ower al kyl, |ower al koxy, |ower haloal kyl, hydroxy, |ower hydroxyl al kyl,
OC(=0)Z2, or halogen; gis O, 1, or 2; 15s is O; r is Oor 1; Yis H OH,
C(=0) 22, QOsQuOER, of@my cOlit@is g ludi Z hl@ha@yip.dy per@nioh 2BEl@)@ 70r, acute
N(Zl)S(0)222 N(,Z1) N 1 is H
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each z1" slgnahngﬁagawuéﬁ Biidwh m&ieagmgulakeﬂdﬁ pxmologpwmdmk (ﬁ@hkl){ll‘:lny Imantend; Z2
is Hor 2" i ower al kyl, | ower koxy, | ower
hydr oxyal ﬁﬁwsesua DR NZSREIgS BRY PON- wevw@fted é&?@}%ﬁ%@pbﬂ%@@bﬁ% kyl ,

het er o5y chalgtiny, MELAEAGKCAAN ikl 198K MU 1o (ARE ARl raymé]d%fs@@ with

one or nore 011/ 018417 2010
i ndependelithgy (hwaﬁﬁg(éh Cqmmﬂm)gyﬂwdem@efpr areytal rodg/efddNK arslibe thesdpeatikyl , ami no,

Ce ooy QB8 ik e8P o B | e
al kyl, NCRa) iBorcha@uen a hy deégialckoth; busemé oeathaliad kyd gloogtilamphiys
substituted with one. or , nde tly cy am no,
Pyl oxy. PR AR RGBT IGPreREY o spieuie, i e 1F ecuRni Shiont

i ndepgpdefitdaye phradiOWe(3)2lkK waslaRo8hcrE%6d REthK Vah! RR&BMtivel H)P&ensive rat, a

het erocycl oal kyl , or both R3 togetherforma heterocyclic ring; with the

provi so t madel whbypextensivavenataliseasci)), ¥8 weks agi mqwely of rgakgyhenRe- T¢P§fﬁ¢élphyl r
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a conpounghroby fipiregulaioh of prosinflamplatryracéiatorcial thacrgegpt abl@l sdiyt  t her eof
wher ei n: eI:tlvatlonCFflpro ﬁlt}lrotlc ané pro- aI%?)totlc p'g’thways alrectly in cells of the renal glomerulus
15 and the tubular epithelium (7). The ability to improve renal function by inhibition of JNK in
multiple disease models, suggests JINKSs as attractive targets for therapy of renal diseases of

various ectiology.

In one aspect, the application provides a compound of formula I
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20 I
or a pharmaceutically acceptable salt thereof,
wherein:
Y’is CHorN;
XisCHorN;

25 cach X' is independently halogen, lower alkyl, lower alkoxy, lower haloalkyl, or hydroxy;

mis 0,1, or2;



X2 is Hor amdo; pis O each X4 is independently |ower alkyl, hydroxy,
OC(=0)Z2; 25 gqis Oor 1; X5 is lower alkyl; WO

2011/ 0184y 0RCT/EHPAOLO/ 061476 8 - s is 0, 1 r is O or 1PCY/HEHP016{0613H
C(=0)Zz2, C(=0)0z2, 0zZ2, N(Z1)C(=0)(Z2), C(Z1)2S(0)2z2, N(Z1)S(0)2z2,

N(Z1) S(0) 2N(Z1) (Z22), C(Z1)2(Zz2), or (CQ)N(Z1)(Z2); 5Zi is Hor Z'; Z1' is
| oner al kyI optionally substituted with one or nore Z1"; each Z1" is

di al kyl arﬁ(ms ‘H, xewéraallyl, dpwzzalkoxy, amido, lower haloalkyl, or lower haloalj@xyj s hydr oxy,

| ower al ky} C { y 10substituted with one or nore
Z2", X léi%‘ﬁ f%k 1Ci X’ Qd‘é’n%felﬂ‘fvgrhﬁ%aglf%’xy, | ower al kyl, cycl oal kyl,

cyano, orp[sc!)/\ﬁﬂ al koxy Rl is a bond, C(=0), C(=0)CH20C(=0),

0) CH2NH 0)2 H X hyd I | kyl ,
ﬁgmg 2, | X hwﬁ%ﬁ?v éqtly?bwg?ﬁwéﬁaw&ﬂgws@%@aa@t W, bveior o Ro":

each Rg hyRird:RAgRRNIERD)Y 2 ¥ 8RB gerpM N0 or dial kyl am no; and each R3 is H;
with the p}r%(gwsot at(uvm)anmg?\l X2 is H Y isCH RLis C=0), R is

met hyl , rQISsﬂiorr?-llsO 20 pis 0, qis 0, Yis N(Z1)S(0)2z2, and Z2 is
nmet hyl , 5[3 not H In certain enbodinent of fornula I, is O. In
onevarlalono 8’rrru|a| mis 0, X2is H pisO qis O, ris 0, Xis
N, Y is Gslo, Rbr2s 25 C( 0) R2is RR', R is nethylene, and R2" is cyano.
In one variatigon of formulal, mis O, pis 0O, qis 0, r is 1l Xis N Y
is CH, Rl“?@OC?’-O) R2 is R, R is methylene, and R2" is cyano. 30 In

one vapi aviipn Of, t@!@yz%c@%@z? DB, 08 gﬁ hh(zp)@(ﬁo?(%zﬂcKﬁl)z@(ofzz?s 1, Xis

N Y is Rl
SR G L R ) C(zaz(arpeowmcam)a(%r formilal, mis 0, p

is 0, gqis O risA ¥4$tH Y is CH Rlis §(=0)2, R2 is R, and R’
is methyl. In one variation’of formulal, RLis C(=0), R2 is R2' R2' is
met hyl ene, and R2cyano. ZB1in love alkt, |o@t101mhly(sﬁbmurtem‘lvah bne &RImors Z$( =0)2, R2 is
Re', and R is methyl. In One Vf“r |1sa1%he%%n(?ently%ralggena hlyc’lroxy,el\owerrhaloalky? N
15 dialkylamino or amino;
Z’isHorZ*;
Z* is hydroxy, lower alkyl, lower alkoxy, lower hydroxyalkyl,
lower haloalkyl, cycloalkyl, cycloalkyl lower alkyl, heterocycloalkyl,
heterocycloalkyl lower alkyl, optionally substituted with one or more Z*
20 each Z*" is independently halogen, hydroxy, lower alkyl,
cycloalkyl, cyano, lower haloalkyl, amino, carboxylic acid,
ester, or lower alkoxy;
R'is a bond, C(=0), C(=0)0, C(=0)CH,0C(=0), C(=0)CH,NHC(=0)O, or S(=0)y;
R?isHorR*;
25 R” is hydroxy, lower alkyl, N(R%),, lower hydroxyalkyl, or lower haloalkyl,
optionally substituted with one or more R*;
ecach R?” is independently cyano, amino, dialkylamino, hydroxy, lower
hydroxyalkyl, or lower alkoxy; and
each R® is independently H, lower alkyl, lower cycloalkyl, phenyl, lower
30 heterocycloalkyl, or both R? together form a heterocyclic ring;
with the proviso that when X is N, X% is H, Y’ is CH, R'is C(=0), R%is methyl, ris I, mis 0,
pis0,qis 0,Y is N(Z")S(0),Z%, and Z* is methyl, then Z' is not H or hydroxyethyl.



In one variation of formulal, mis O, X2is H pis O, gqis 0, ris 11 X
isCH Y is N RlLis 10 S(=0)2, RRis R', and R2" is nethyl. In certain
enbodi mrerwoabifas4mal a 1, Y is OH The application provi @#€3/EPh@ovonpounds of
Formula | selected fromthe group consisting of: 15
N-{4-[4-(4-Piperazin-|l-yl-indol-1-yl)- pé/l’l m di n- 2-yl am no] - cycl ohexyl | net ha
nesul f onam de;

4-14-(4- Plnpepthdr pspecly thei appladation proyvidey eicaingpunddf yoranilab] - cycl ohexanol ; N- ( 4-
{4-[ 4- (4- Met hanesul fonyl - pi perazin-1-yl1)-indol-1-yl]-pyrimdin-2-ylamnol -
cycl ohexyl ) - net hanesul f onam de; N—(X4]- { 4- [4-(4-Hydroxy-piperidin- 1
-yl)-indol- 1 -y1]-pyrimdin-2 -ylag®o} -cycl ohexyl ) - et hanesul f onam de;

N-(4- { 4- [4-(4-Ac etyl-piperaz n -y1) -indol - -y1l] -pyrimdin-2
-yl am no} -cycl ohexyl) - Nmet hy e ¥ onamni de; N—(4-
{4-[ 4- (4- Met hanesul f onyl - pi pe N ‘ gol- 1-y1] - pyri m di n-2-yl am nol -

cycl ohexyl ) - met hanesul f onamy

|1 - piperazine-|-carboxyli g8
{1-[2- (4- Met hanesul fonyl a - Lycl ohexyl
|| - piperazine-l-sulfonic aci¥ ani de;

s
N44- (4-{444- (2- Cyano-acetyl)-piperazin-1-yl]-indol-1-ykl

-pyrimdin-2-ylam no)- cycl ohexyl | -nmet hanesul fonam de; - 10 - Acetic acid
2- (4-{1- [ @ { phareabamieallyl dcoepritaersatidthayef ohexyl am no) - pyri m di n-4-y1] - 1H ndol

-4-yll -piperazin-1-yl)-2-o0xo0- ethyl ester; N [4-(4- {44442 -Hydro xy-ac
etyl)-p i p Y821 n- 1 -yl] -indol - -yll -pyrimdin-2-ylam no) -

cycl ohexyvtisimet hawesul f onam de; 4-

{4-[4-(4-Met hanesul fonyl - pi peridin-1-y1)-indol-1-yl]-pyrimdin-2-ylamnol -
cycl ohexaftdt CHNr M-

{4-14-(4-Mety B@@ﬁﬂéﬂeﬁ@éﬁhly%ﬂ)%éﬂ Pher! aﬂéﬂ)loév&da‘ﬂgox%r Whks Médl@ldérrhyar&kg/am nol -
cycl ohexyl)-acetamd

2- (4-{4-[m-i§ Q- llvethanesul fonyI pi peridin-1-y1)-indol-1-yl]-pyrimdin-2-ylam

nol cycl o ]
{4- [ 4- (4h%b]¥han rpaﬁ%’yPW%ﬁ ap”LeOrXWdamldT or haleplitenlqyer Ralqalkodyn- 2- yi ani nol -
cycl ohexyk] isaswacdiyrabhyl Alxfypoeltivaehaldblkyl;
{4-[4-(4- Met hanesul fonyl - pi peridin-1-y1)-indol-1-yl]-pyrimdin-2-ylam nol
- 1- met hyl R$d YHexanol : ~ 4-
{4-14-(4- Mot b@%ﬂéﬂeﬁ@éﬁhly%@@fra'ﬂ@l rlovlrelya]cl}oiynfé%r ﬁalMJllylPWdr&ﬂydld%ve? yl ani nol
- 1- met hyl cycl ohexanol
(4- Hydr Ole}qu‘P)ﬁ’éQ’lhdl (ﬁC(l.ZQI)Z)2 -of halpger; 4- (4- met hanesul f onyl - pi peri di n-1-y1)-indo
| -1-y1]- (ﬁ)/grqzl -2-ylam nol -cycl ohexyl)-net hanone; 4-
{4-[4-(4- ahesﬁll fonyl - pi peridin-1-y1)-indol-1-yl1]-pyrimdin-2-ylamnnol -
cycl ohexans®ar boxylic acid ethyl am de; 4-
{4-[4-(4- Met hanesul fonyl - pi peridin-1-y1)-indol-1-yl]-pyrimdin-2-ylamnol -
cycl ohexarrfégé’trgoxyl ic acid ethyl ester;
1-[ (R - 4-vis fi2obc(2o)d dr@xyjop? e’ dt 2 O e @hsxel,am nol - pyrim
d|n4yII1H-|nd01§l )'ZZ%B(&%tP |- p Eg??)kw )iu}e%(%g%ok ’

(4] 1- N (SONER AT 50 DG 8L S ok AN Py | i i n- 4-y1] - 1h+ i nd
4-yl1 - piperazip- % qu )i2-oxo-ethyll-carbamc acid tert-butyl ester;
[4-(4- {44442 -Dine ani no-acetyl)-piperazin- 1 -yll-indol- 1 -yl
- pyri 2ddi n- 2-yl ami no) - cz}mhmdmyﬂkiy; wptibreatlg s ubstionahiille pnd\erere 4 ;{ 44442
- Am no- acetyl i perazi n- |1, L n i m di 0
cycl ohexyl | }lnzat Eagesul f onani &é h]Z 18 1n8€pen&'entl¥lhalogg1}/ElydroxyHOwer h%loaﬂgyT 0}
3-[4-(1-{2-[4- ((R) - 3- Hydn@xy- pyrrolidin-1-yl met hyl)-cycl ohexyl am no] pyrlm
din-4-yll 1Hindol-4-yl)-pi era2|n1y1] 3-oxo-propionitrile; - 1
N-[4-(4- {44442 - ann%) a%éé?yl) pi perazin- 1 -yll-indol- 1 -yll
-pyrimdin-2-yl am no) -
cycl ohexyl | - N- ( 2- di net hyl am no- lseltok\;vﬁsﬂk?frétohaerrlglskgﬁ (%%Vglenrlhgdroxyalkyl lower

25 haloalkyl, cycloalkyl, cycloalkyl lower alkyl, heterocycloalkyl,

[ 2-
ol-
N-

heterocycloalkyl lower alkyl, optionally substituted with one or more yA



-(4- { 1 - [2-(4-Hydroxynethyl-cycl ohe xyl am no) -pyri m di n-4-yl ]
-1Hindol-4-yll -piperazinl -yl)-3 -oxo-propionitrile; 3 -[4-(1 - {

2-[4- ((S)WB 20Hydsaaxy- pyrrolidin- 1 -ylnethyl)-cyc PCT/EP2010/061476
Iohexylanino]-pyrinidin-4-y|I - 1Hindol-4-yl)-piperazin- 1-y1]-3
-oxo-propionitrile; -[4-(1 - { 2-[4- (&F@ 3 -Hydro xy-pyrrolidin-1

-yl met hyl ) -cyc Iohexylanlno] pyrlnldln 4-yll - 1Hindol-4-yl)-piperazin- 1

-yl I -ethanone; (4- Et hoxy- pi peri di¢sch Z’ lymykpauk@ﬂymabgmlhy&nxyjowerdkﬂ

[ 4- (4- met hanesul f onyl - plperldln 1 am nol
-cycl ohexyl ) - net hanone; ((R)- §Mm oxile-11 gﬁ—?nﬁ» aﬂ%my§§?g?ﬁ$ R of e
{4-[4-(4-met hanesul f onyl - pi palkodi;n- 1 yl)-lndol 1-yl] -
pyrimdin-2-ylamnol -cyc Xy n ) -3 - Etho pyrro lidin- 1
Py T RSP eoh G s Bt e NHCT o aRabrora vl -
pyrim di ng2xyf ggnol -cycl ohexyl) - met hanone; Cyano-acetic acid ( 1R 3

S) - 3- (4- {44442 - cyano- acety%i |pera2|n- 1 -yll-indol- 1 -yll -

pyri mi di n- 2- ylRisdoiecateyl oRE Yol loawst Bydrogyalkys,-or fovier haalkyl, op®)@llg) - 3

- Hydr oxy-cycl o ny) n-4-y1]-1H i ndol-4-yll - piperazin-
1-y1)- 3 - oXo- p@g%&l}’%tgﬁhtﬂon%gh%%% { 1 [2-(( 1 S, 3R-3

- Hydr oxy- cycl ohexyleai RO)is mdcperiddihy dyayd Janiib, ihndioky Aoyt hydrqmya)lkylam n-
1-y1)-3 -oxo-propiqnitrile; no-acetic acid (1 S,3 S)-3 -(4- { 4-

[ 4- (2- cyano-acet yl ﬁOBFfr?élf %/dal -yl] -indol- 1 -yll -

pyrimgi n-2-yl am nQ)acl?RtlsQﬁd@f)Mﬁdeﬁﬁ ?Irlov@e’r al{kyl410v&e1=c cloalkyl phenyl, lower

- (2- Cycl ohexyl am no- pyri m di n- 4- é@ H i ndoi- 4-y1]-piperazin- 1 -yll
-ethanone; 3 - { 4-heferocycalkykpobeR R’ mﬁemrf@?ﬂlarhetﬁf%y ig/11)g;

1H i ndol- I 0 L 4 42
Nt hoxy- S e RS e e il o 80t R AP PRIGCEOD K i gy 8

pi per azi np isD, qys 0, EisHEEOI3€0),3°, ahd Z( ks meth@4hdP 7" is not H or hydroxyethyl.
- Met hoxy- et hoxy) - cycl ohexyl am no] - pyrlnldln 4-yl'l - 1Hindol-4-yl)-

pi perazin- 1-yl]-3 -oxo-propionitrile; -(4- {1
42- (44 bet hanpaHidQpack, MR hlcmbﬁlp%k%élaw@@ﬁndombmaw 4-y1l-

1H i ndol-4-yll - plperaz?%- 1 -yl)-ethanone; 3 -(4- {1
42- (4- Met hanesul f onyl et hyl - cyclohq% | am no) -pyrimdin-4-y11-

1H i ndol-4-yll - - 12 - piperazi Xipy1) -3 -oxo-propionitrile; 1 -[4-(1 -

| -

{2-[4-(1 -Hydroxy- 1 -nethyl-et yc | ohexyl am no] - pyri m di n-4-yl
1H i ndol-4- yl)-piperazin- 1 -yl

N-[4-(4- {44442
- Cyano- acetyl) - pi perazin- 1 -§ ]-i -pyrimdin-2-ylam no) -
cycl ohexyl | - N- (2- hydr oxy- et hy,

fohanide -[4-(1 - {2-[4-(1

-Hydroxy- 1 -nethyl-ethyl)- & O]fDYRInldln 4-yll - 1Hindol-4-
yl) - pi perazin- 1-yl]-3 -o0xo0- z, - Bty r pj perazin-1 -y1)-(4-
{4- [4-(4-nethanesul fonyl {EIpleridin- 1 dd?- R1 -y1] -

pyri m din-2-ylamnol -cyclo %Xyl) nethanE% (4-Cyc | opropyl -pi perazin- 1
-y1)-(4- {4- [4-(4-nethanesul fonyl-piperkdi 1 -yl)-inpdol- 1 -yl] -
pyri m di n-2-yl am nol -cycl ohexyl)-nethanone; (4-tert- B&tyl p iperazin- 1
-y1)-(4- <514a{aﬂarﬁﬂcéﬁ%mmééﬁtimwdmﬁé@@ﬂldl n- 1 -yl)-indol- 1 -yl]-

pyrim di n-2-yl am nol -cycl ohexyl) - met hanone; (4-Cycl obutyl -pi perazin-1
-yl)-(4- WhmfP4 (4 nethanesulfonyl piperidin- 1 -yl)-indol- 1 -y1]-
pyrlmdlsgzlﬁ -cycl ohexyl ) - met hanone; (4- {

4-1 4- (4- anesulfonyl piperidin- 1 -yl)-indol- 1 -yl]-pyrimdin-2

-yl am2fio} X-s CHcdrdhexyl ) - (oct ahydro-pyrido [1 , 2-c] pyrazin-2 -yl)-net hanone;
(4- { 4- [4 § - Met hanesul fonyl -piperidin- 1 -yl)-indol- 1 -yl]-pyrimdin-2
-yl am no}™*® 8ycl ohexyl )-(3 -trifluoromethyl-5 ,6-di hydro-8H[ 1
, 2, 4] tri agdise] bdandidoC] pyrazin-7 -yl)- nethanone (Hexahydro-pyrrolo [1
,2-c]pyrazin-2-y1)-(4- {4-[4-(4-met hanesul fonyl -piperidin- 1 -yl)-indol1l
-y1] - pyri®isdl n- 2-yl ami nol - cycl ohexyl ) - met hanone; (5 , 6-Di hydro-8H [1,2
4]tri azo i . - met hanesul fonyl pi peridin- 1
-y1)-|ndo&ﬁgbé 1Ta f?%%?%ﬂﬁwéwmﬁggﬁﬁéﬁg éﬁg exyl) - net hanone; (5
, 6- Di Bydrois8hbrilyi dazo [1 , 2-c] pyrazin-7- yl)-(4-
{4-[4-(4 %?t anes | f onyl - piperidin-l -yl)- indol- 1
-yl] - pyri iy %k h1no| -cycl ohexyl ) - met hanone; 3 -(4- { 1 -
[ 2- (4- Hydr oxy- cyclohexylanino)-pyrinidin-4-y1]- 1H i ndol-4-yll -p iperazin-
-yl)- 3 -oxo -prop ionitrile ; 3 -[4-(1 - {2-[4-(4-Ethyl-piperazine- 1
- car bonyl ) - cycl ohexyl am no] - pyri m di n-4-yl| -1H ndol-4-y1l)-piperazin- 1
-y1l] -3 -oxo-propionitrile;



-(4- { 1 - [2-(4-Hydroxy-cycl ohexyl am no)-pyrimdin-4-yl]- 1Hindol-4-yll
-p iperazin- 1 -yl)- 3 -ox0o -prop ionitrile ; WO

2011/ 0184y 0RCaT/EHRPAOLO/ 061476 - 13 - PCT/EP2010/061476
3-(4-{1-[2-((1S, 3R) - 3- Hydr oxy-cycl opent yl am no) - pyri m di n-4-y1] - 1H i ndol- 4-
yll - piperaz in-1 -yl)-3 -0 xo-propionitrile ;

3-(4-{1-[2- ((1R, 3S) - 3- Hydr oxy-cycl opent Yyl ani no) - pyri ni di n-4-y1] - 1Hi ndo1- 4-
yll - pipesdzlin-1 - y1) 3 -0 xo-propionitrile ;

3-(4- {1 [2 §%1§ 3S) - 3- Hydr oxy- cycl opent yl am no) - pyri m di n-4-y1] - 1H i ndol- 4-
yll - P ih-1 -y1)-3 -0 xo-propionitrile ;

3- (4- {1 [Y-liHlBPBEI @rzﬁwms@z%;mzpwio@d:mnz%mcmm(m)w NESIDY,ZH i ndol- 4-

yl'l - piper 0- propi ;

(a2 Lot N et g pe Pl S NZio1: 1- y1) - pyri mi di - 2-y1 ami nol -

cycl ohgxanol ;  4-(4'A¢pekyl-piperaz in-1 -yl)-1

42- (4- hydr oxy- cycl ohexyl qm no) - pyri mdin-4-yl] -1H i ndol e3-car t?oxyl ic acid

ani de; 4-(4-Ac etyl-pi feriatowara lmylomallazulmnmctwalmene or more Z

sul f onyl net hyl - cycl ohexyl am rgggh i)nyrg cﬂlﬂﬂylammo y1l] - 1H i ndol e- 3-car boxyI iC

acid am de; 4-

{ 4- [ 4- (4- Met hanesulZ’anylor@peri di n- 1-y1) -i ndazol - 1-y1] - pyri m di n- 2- yl ani nol

- cycl ohexanecar boxylic acid_st. ester; apd - .

(4T &L (ANt hanesul Tonyl - i pé iairest o RS eitetrebplopo APUTHLS- y1 ari nol

- cyclighexanol . | nypiRuBE RA bne bNQoRAP!1 cation provides a nethod of

treating a .| NK-nediated disorder in a, subj ect havin (g | NK- nedi at ed

di sorder, said method comprising adhiZi istisdapardendy hydrany.dewersilkyh need

t hereof a therapeutically ef f the above conpounds.
In certain enbodi nents of the9agétl‘%}gdmg%&é§{’?r%g%§9 | NK- nedi at ed di sorder,

t he . 1 NK- Rkdiadboed, dF90rdeO)CH@bercCer0)CedNBY (@)D, wir =@kl i feration. 10
In Certal]?re rﬁ; g%ﬁents of the method of treating a .| NK-mnmedi ated di sorder,

the .| NK-treldita’ed «di sorder is arthritis. In certain enmbodinents of the

met hodsof treagd RthyaroxkNEwRBA kAt RER Y, 5rd B drok r §gdiohillyssubstithilo@ wimt oi d

arthritis. WO 201{801 4,17PCT/%P2§1322/0614 g i{eﬁkﬁ Imn cerytssal n enbodi ment s

of the nmet hod @F & PEaE Rng a .| NK-nedi ated di sorder, the .| NK-nediated

di sorder is asthma. 21 [ d of treating a
. I NK- nedi at ed di soréChR Hfd%g&@ f%ﬁ?aﬁ{g @%&%‘Qﬁmﬁe ls(}pabet es. In

certal n embodi ment ssadf Ri fséd met hod of treati ng a .| NK-nedi ated di sorder, the

B e S0 B RS o T L R P S o

i's Papki ns@r, § i), Seasez ISI0LE!, had 1° Riihariibeh ' Bfnot ie net hod of treating a
. I NK- medi ated di sorder, the .INK-nedi ated disorder is ischemc stroke. 15
In certain enbodi nents of the nethod of treating a .| NK-nedi ated di sorder,
t he 'NK'H%@h%h%%b%ﬁr%@@f‘fohﬁulﬁ@%@r In certain enbodi ments of the
method for treati ng a .| NK-nedi ated disorder, wherein the 20 .| NK-nedi at ed
di sorder is cancer, the cancer is br al n cancer. In certain enbodi ment s of

the meth for t eatl NK- ba Sor NK- medi at ed
di sor deroijl atlon E ancglrlsraeg 8u éjnlisg qﬁg)eﬂ'? ‘Wgﬁtsi‘f ﬁl Odl nlént s of

t he rreshoo(:cqj), R%gaatzl,n@ @meﬂiyl%nemhdafed ofiusor der, the .1 NK-nmediated di sorder
i s kidney disease. In one aspect, the application provides a
pharmaceutical conposition conprising the conpound of any one of the above
embod menjySone3URRUAD bRl nl Bash isG iPHATRCEUN CR! K IBR acCERI)2R! &

carrier, excipient or dilue
R”, R” is methylene, and R 1s Cyano.

30 In one variation of formula I, m is 0, X*is H, pis0,qis0,ris I, X is N, Y’ is CH, R'is
C(=0), R?is R”, and R” is methyl.



WO 2011/ 018417PCT/ EP2010/ 061476 - 15 - A nethod for treating arthritis
conprising co-admnistering to a patient in need thereof a therapeutically
ef fecti vewarmourtisaf? an anti-inflamuatory conpound in corbirERtélones’é h t he
conmpound of any of the above enbodi nents, variations, or aspects. 51n a
further apect, the application provides,the use of any of the above
conpounds for the preparation of nedicanents for the therapeutic and/or

pr ophy| achianetvedatiomeriforofulaal, INK One i Giasl0 diis br¥léyCH, Y1 is (GbR'as b &di nent s
of the use of Hgﬁrabowg fonpound for the preparation of nedi cament wherein
I NK nedia?gﬁ’a? or §eP1"E" aut oi mune di sor der, i nfl ammat ory di sorder

nmet abol i ¢ 10 di sorder, neurol ogical disease, or cancer In certain

enbodi nents of the us%)of t he,above compouynd,for the prepanati on of

medi canent® WREFETHPACTHIY hled i EBr e K sKr hetrtwbne o8 frr EVE0. ast hira,
type |k dipbgl &siatiM sMehARE 1R'dl Sea9S R°RARKI ARG § Hliggase or stroke.

In a further apect, the application provides the conpound of any of the
above enbodi nents 15 for use in the treatnent of a I NK nediated disorder
Al'l publigation it .n thi L SGl re are incorporated herein by
reference&?ﬁegﬁgﬁﬁggﬁ%¢é:%ﬁ“%ﬁ%ﬂﬁ?tﬁéﬁs Unl ess otherw se stated, the
followng terns used in this Application, including the 20 specification
and claing, have the definition bV bel ow, |t . rnust. te hat, as
e’ i 0t S AT £ Rl e Betsd. S isdh T s CHNdt S K Br s - a
"an,"lgnd3¢{ﬁgigh§§¢yggRpugh@hbneferents unl ess the context clearly
dictates otherwi se. Thus, the phrase 'a" or "an" entity' as used herein
refers to one or nore of that entity; for exanple, a conpound refers to one
or nore c : . ound. As such, the terns "a" (or
"an"), "Oﬁg%g@ﬂ%gmﬁgpg%fbg@gﬁmg@e(gbs “one" can be used interchangeably
herein. As used in this specification, whether in a transitional phrase or
in the body of .the clai the ter "conprise(s)”". and "conprising" age to
be | nter o s G on QUG A Gum Bl d Ry Necahioma SpRecdisia B o o
be intigrpreted synonynously with the phrases "having at |east"” or

"including at |east". Wen used in the context of a process, the term
"conpri si Ag{4tE&hBiperan-Byl-indel- bybowsnidinetylgagokeydegsylit he recited steps,
but may i peldsd uﬁQQﬁ&hgnal steps. Wien used in the context of a conpound or
conposition, the term "conprising" neans that the conpound WO

2011/ 0184 Hr7RCH EPAQTD/ 66121061 -y iy rimidim-2-ghmposa Jtdyolehéxaoblydes at | east the

recited f r onent s, .but . al i ncl ude. addi tional features or
conponent & P TE REPBRATO sl L i S - h iR 2 b8R8 i co. 1 he
word "or" cy@onés§ignigthdnb&ilfohmaidesi ve" sense of "and/or" and not the
"exclusive" sense of "either/or". 5 The term"independently" is used herein
to i ndi cat’e(4-rbd4-H-Hadioapperidingyphinde il vl bpyringid -1 wlepeCxiset regar d
to the prgsapa&ufhnaigence of a variable having that same or a different
definition wthin the same conpound. Thus, in a conpound in which R'
appear s tw-¢e {4t (4-dcdefpinedziad -y)-indep éryemtrinyidipad-plomirey -ayclohogdr¥;  bot h
R's can be ﬁfibOQi bogh Rkﬁ,can be nitrogen, or one R' can be carbon and

t he othernﬁly'ggéﬁ?ﬂT‘oﬁﬁ@ “any variable (e.g., m n, p, g0 Q r, R, R,
R3, R4, ) oV-(4-(A-[4-34-RicthabSulidph@-pipdidin-Yyl)-idal-1-yl}-pyritidand-yZalin@ccur s nor e

t han one tiqe in any noiety or formula depicting and describing conpounds
enpl oyed Srclehexyhsrthaneslianypdeent i nvention, its definition on each
OCCUVre”CQL{ﬁF}@ﬂﬁ@@ﬁgﬁﬂﬁmﬁﬁmhﬁéw?&%h&%&h@ﬂﬂﬁkml @%¥L9ﬂh@ﬁmﬁ&ﬁﬂ§ﬂence-

Al so, conbinations of substituent5 and/or vari'ables are permssible only if
such conpowmginedsearhoxyhc stidbméleconpounds. 15 The synbols "*" at the end of
a bond or"; ;rry(4 Q r T o) it , of

at t achnent” %{%;4ﬂﬁ%£%$%ﬁ§ﬁ52Jg@8%398%qﬁ%@ﬁ@ﬂa§$§éﬁﬁﬁ%ﬁiﬁ§%§§&%ﬁgu;est of

t he nol ecyplperaafnevildutfonictacidanddgart. Thus, for exanple: MC(=0) OR4 wherein

R4 = *-<1 or, -1-< =0)0-<1 . . A bond drawn intq ring system (as
opposed tdv-i%ﬁ*né‘b—f%@?éyana-a&fﬂéfprmmm%ﬂ tyiﬁl)ndg]ﬁ]d\?l’ﬁé%yé@l@lﬁé&'%ﬂﬁmc e bond rmay
be attacheghibiRxAMm@anbh@fofsthigabl e ring atonms. The term "optional® or
"optional ly" as” used herein neans that a subsequently described event or
ci rcunst ance nmay, but need not, occur, and that the description includes

i nstances where the event or circunstance occurs and instances in which it
does not. For exanple, "optionally substituted" neans that the optionally
substituted noiety may incorporate a 25 hydrogen or a substituent. WD
2011/ 018417PCT/ EP2010/ 061476 - 17 - by extendi ng the boundaries above and
bel ow t he nunerical values set forth. In general, the term"about" is used
herein to nodify a nunerical val ue above and bel ow the stated value by a
vari ance of 20%




Certain conpounds of the invention may exhibit tautonmerism Tautoneric
conpounds can 5 exist as two or nore interconvertabl e species. Prototropic
t aut omer swpesulis4irom t he m grati on of a coval ently boneeu/Hrgaoogame at om
between two atons. Tautonmers generally exist in equilibriumand attenpts to
i sol ate an individual tautoners usuall Y oPr oduce a m xture whose chem cal
and physical properties are consistent \?/rth a mxture of conpounds. The
posi tion oéicetihecié@t(ﬁ’r{i1Hﬁr(ﬂrﬁmdtbands@%)n&l@mnoowchihemlminoi patdgs4wilt Hin t he

nol ecul e. 8[4ty e&régrtn%nelﬁ%g 0?‘8%1}?{? Fhatr c al dehydes and ketones, such as

acet al dehyn(ﬁ1 'es while; in phenol s, the enol form
pr edom natze{;4 (Ao -y @b Y- a&myt):ptpatatzmneyls} mdutitu;dppylettqmllenqﬂammﬁx =0) - CH
-C(-0H) =CH ), amde/rmdrfc acjd C(=0)-NH -C(- OH)=N-) and am di ne

(- C(=NR) - RBL?-IOhe@{UNHﬂ}anRﬁu} OP%tdBrrers The latter two are particularly common
in heteroaryj. [@@dMla%faﬁésﬁff IBJIJpﬁoehtiﬁ‘lgﬁ- Ansdiney 1 PpRERRAIn-2 RU@REd QN 15
enconpasses a tautoneric forns of t,he conpounds. Technical and scientific
terms usedydeicainrolhave t he meani ng conmonly understood by one of skill in
the art t venti o e [ se defined.
Ref er enceqY\éwriraEL %g/[reg{aﬁgst%g% a{&)r%eglgmrrg ﬁ %&(ﬁ lgtﬁjegy Qfléa:ﬁ?{é known to
those of siiloHexylrathiemaief . Standard reference works setti ng forth t he

general principles of pharmacol ogy . i ncl odma n's The
Phar nacol 39{3‘ P liedagned SiapLptiis -y ook YFREEEN- B fipani es I nc.,
New Yor k ()%Q&}Q(yl PRpaidlabl e mat erials and/or nethods known to those of
skill can be uti |zed in carrying out the present invention. However,

pr ef er r ed [4rid-Et-(“aMsthanesuferiadreridiel wBsedalded - pianishin- atybaminelagapiobexatd t he
like to %&Pdf@ét@lﬁﬂﬁﬁaﬁfd% made in the foll ow ng description and exanpl es

are obtaina m conmer ci al sources, unless 25 otherw se noted. The
definiti orﬂs{éﬁ{a‘b(ﬁrMbétdndrmlfmyirplmytdmel ybpmdm}éeylt pyrimidm-2Hytamioal- 1 yretlell-evant
conbl natio such as het eroal kyl aryl , 'haI oal kyl het eroaryl ,"

"aryl al kyF)fFi?I@F‘?ﬂ%}’cl yl," "alkyl carbonyl ,” "al koxyal kyl ,” and the like. Wen
t he term “gal ékyll (4- M%thlalﬁe%dlf@@l%l&ﬁﬁfm Ptylf)%dd?mylppﬁﬁﬁfkihﬁﬁ yia@iifg } - Bsndtiyl-

"phenyl al kyl , " or "hydroxyal his is intended to refer to an al kyl
group, as CHaohearpl 30 above, be| ng substituted with one to two substituents
selectedf ¥ g'f_'ql \ | e,

Bhonyl al KN B bR TR R R RO Brper B RSP
2011/ 0184 pyRGIHAEPRGhINOG v IGhexyl)-hethapbieny| substit uents, and t hus i1 ncl udes

benzyl , phe and, bi hen I noal k n al kyl group

navi g’ one LB EH e PRE P IR, (Rt AT A SR i in e faes

2- hydr OXyetzdtmiexar?echt%dimeararmyﬂamme( hydr oxynet hyI ) - 2 net hyl propyl ,

2- hydr oxybut I 3-di hydr oxybutyl, (hydroxynet hyl), 3- hydroxypropyl 5

and so forkkt A@CMF@’%@PWHY&@IR?@@H‘ hé]r)élil lltﬂgpﬂé’ﬁ‘ﬁltn“ H’IHBR‘?/aI kyl" is used
to define, I%Q%a@gﬁhﬁtae{d%b}(%telgr oups defined bel ow. The term-(ar)alkyl
refers to erther an ursubstituted al kyl or an aral kyl group. The term

(het ero) arly[(RbF’r ((Hét[?d‘ﬂﬁydrmmltsertdmee] -térbonydrcystopkexydamao hpyranislanr-¢yligr oup.

The term ereln roup of formula -C(=0)R wherein R
is hydr ogé%n}f/e)()l g\?%"r %fﬁ&qrazén ?c?’ﬁ"fe[ﬁ%nc?n er ein. The term or

"al kyl car hoqyd{1- [244m@bn_hanenytaﬁhanpt}ea)haxgmmr@) -pirithiinlyd]- 1G=oR4wier ei n R
is al kyl as defi neggher ei The term C1 refers to a group -C(=0)R

contain 6ptP§’fal§’6‘ RO ‘E%P?’H“%‘P@Itﬁrggﬁﬁﬁwmﬂ as used herein neans a
group of & (A p0hR.ahaksi Ay IR 1 LG hiRT B

used her erlﬁ an ?4ar y?og)tr béc?rill}él ngraoBteJﬂr})’ﬁvﬁgebrrerln |lsaq|g1 e%@%ﬁllé%rhzgﬁt e?ir‘nl)

"al kyl " asyddgwdyliarcthancsidioorerlean unbr anched or br anched chai n, saturated,

owr al - GEEEE LA RN R A kel St n RO BB o o

cont ai ni ngycloticaylp-neatidnosulfahanile, " C1- 10 al kyl " as used her ein refers to an

al kyl comp f 1 to.10 carbons,. Exanples of kyI s i ncl , but
arenot | Frp ol g b s gl gapS ot hectynina Rimr 45
"pr0py|1lﬂ“19&'(§l¥ll-yl) FHM- 1 -y teb(ssto\qtro@bnmetyl Isopentyl neopentyl, hexyl,
heptyl, and octyl" en the term is used as a suffrx follomnng
another term as in "phenylal kyl," or "hydroxyalkyl,"” this is intended to
refer to an al kyl group, as def i ned above, being substituted with one to
two substituents selected fromthe other specifically-nanmed group. Thus,

for exanple, "phenylal kyl" denotes the radical RR'-, wherein R is a
phenyl radical, and R" is an 25 al kyl ene radical as defined herein with the
understandi ng that the attachnent point of the phenylal kyl noiety will be
on the al kyl ene radi cal. Exanples of arylal kyl radicals include, but are
not limted to, benzyl, phenylethyl 3-pheny|propy|. The terns "aryl al kyl "

T |



benzonor phol i nyl, net hyl enedi oxyphenyl, ethyl enedi oxyphenyl, and the |i ke,
including 20 partially hydrogenated derivatives thereof. The term "base"
i ncl udes,wbupiives41ot [imted to, NaOH, KOH, Li OH and al pariEP2®Ab1476
car bonat es such as potassium carbonate, sodium carbonate, |i thi um
car bonat e, sodi um bi car bonate, cesium Gar. bonate and the |ike. "Cycloal kyl"
or "carbocyclic ring" nmeans a monoval ent ‘sat urated carbocyclic noiety 25
consi st i ngV-pi-(4rbhbt-(eCydmioeaeetyl epipdramys | - ylyioHolal -y oyeiandiogt-ylemalo)y be
substituted e .subst ere n each substituent is
" ndependent a6 s R R b R AR BT g T e o,
nonoal kyl anf4npl-[200-Hydbiyehanilrgclolddyemsinok fieivid met-gpa ¢-indeiad -yl - pipethaiat ed.
Exanpl es of c cl oal kyl ieties include, but are not limted to,
cycl opr opyYD-9¥9 Bmmtr ‘ycl opentyl, cyclohexyl, cycloheptyl, and the
i ke, incl { -

3U% é_?_/g%ggo(g%/ L dfb’i?%tyhll’)ﬁ&lﬁq ﬁfe{h‘flﬁ dygl%ﬁe)%@atﬁlﬁg]' ﬁ}gfmldm yl} -

2011/ 018417P ( 476 - 20 - terocycl oal Kyl |ower al kyl™ ‘nean a
noi ety of lfhaddldryhpierdzin- Rbl] M@*lerop@nitlslel ower al kylene and Rb is

heterocyclo y Th
"het er oaro t(l1$ 2'2' %)e %ﬂﬁ %Jr?gglﬁlsl gln}eﬁ{r@cc Flthgxﬁ%{l Owgl}néhnr ga’ilcal of 5
to 12 ri ngHahdxlsm yla}plpegazmtlbrtiaﬂtanome aromatic ring containing four to eight

atoms 5 pe i ncor o nor . 0, .ar .S hete oms t he
omat ni ng e A G e b oyt R e hES e ne

at t achmenpyfaidM-28fanking: Bﬁq(g{egﬁ Ylethaaghcal will be on an aromatic ring. As
well known to those skill ?he art, heteroaryl rings have | ess aromatic

charact er ((Rq)a?nEth@éV'ﬂD}’ﬁpllldlédr}Bbfﬂ Eblthtdemehanass!forphpiperigior | -yhréndsln pdkes of
t he |nven 1, nly have some degree of aromatic
char act er dl@Fg'g&%PQ}ag%% }%gigzary %grr%fioetl es include nonocyclic aromatic
het er ocycl(@ %Ethlongpﬁ“rmlnd@lryl)q@ at mn(ﬂ-raetﬂaﬂbsmlﬁangl -hptediodt-dimndohtiylide, but

is not limted.t ridin ri pyrazinyl, pyrrolyl, pyrazolyl,
i m dazol yPymBigé‘%ngJ) i 8)2%‘?1’@ % eggkaﬂ " isothiazole, triazoline,
t hi adi azol@yaaetdc@mdida(mlslsr)te (abyigqh- (Q@Slarﬂjpéde@lmaﬁlbéfaﬂﬁ-lsﬂpﬁﬁibf—u%r d with one

or nore, preferably one or two substituents selected from hydroxy, cyano,
al kyl, al lawryldnt Rivermipghwyiclohaxd &FRoxy, al kyl t hi o, 15 hal o, hal oal kyl ,

s U B S o Rl BOE A Ml Pt L s no,

and car bampyytazma] td)Becacroﬂan}nphunld; al kyl car banoyl, aryl carbanoyl ,

al kyl car ban |.car bonyl am no. I | eties

ol ! car boyl AR, i, KL ERLE00 BTG, SXATRY S5 L u P E T 5
benzot hi opfpenyin-1 pgnz&agaizr@lblenmﬂenm soxazol e, benzot hi azole and 20

benzi sot hi azol e. noi eti es can be optiognally substituted on either

ring; how&b@PO@P@lcmdr(tlSéﬁ) éﬁ%ééﬂﬁé%ﬁya}ne SAYR-Hpgri-drit binAeinlgY - het er oat om

The term Jhydrexyahkyho ld.llé ed fygr.ei n denotes an al kyl radical as herein
defi ned V\Rg?’{el n oﬁ'll 10) hygr ogen atons on different carbon atons

is/are repl &béd(%ydimmbamln(gpﬁumém Eyhridhingdoliéet-ramdsaznl gt j -ethgndnac| ude:

tyl (A - bi §-i t | nit.ri B t h At
o~ bor abi oyl b5 AR N a b B b S PR B RS 1 P
di -tert - bptoplontyifegcar bonat e or boc anhydri de (BOC20) benzyl (Bn) but yl

(Bu), Chemca Abst act Regi strati o N nmber enzyl oxycar bonyl
(cBz or z)l 1% ér ﬁ PArasbene C@@@Ff;xy aimﬁo]d%l?%ﬁ ﬁwgol[fél@%%(ai ane
(DABCO) , dietbylRoh @%Hj)ﬁeur trifluoride (DAST), dibenzylideneacetone (dba),
15d|aza|cyclo[430]non5ene(DBN) 1,8- 30 '

di azabi cyA-BE6: #-BH@rdebosy-ethexy) DBtphexyamninelnyyitidnekyl cdf-oigl-vi)de ( DCC)

1,2- dich h E di chl or omet hane (DCM), diethyl azodicarboxyl ate
(DEAD), d gz A3 ‘Jéx‘%l%ﬁlghﬁé}%/ EP2010/ 061476 -21 -

propyl azodi-@af Ib@xy et taf L)yl methyl-sotohest waraing vp yrimmidyci4-tytlel 7{-DIdBAL- yD-

DI BAL-H), diiso | et hyl am ne (DI PEA), N, N-di nethyl acetam de (DWVA),
4- N, Ndi nePWTaéﬁ“ﬁﬁﬁff'{ Hagpife (DMAP), N, N-di met hyl f or mani de (DVF), di met hyl
sul foxi de 3 O}z 4WvidthanRLSo fﬂih&ﬁ Wc@ﬁ@;%@i}hﬁl@) giaRg-4 9APS-indol-4-yl} -

1,1 -bis-(dip eny phosphi no) ferrocene 5

1- ( 3-di net hyl am nopropyl) - 3- et hyl car bodi | m de hydr ochl oride (EDCl), ethyl
(Et), ethyl acetate (EtOAc), ethanol (EtOH),

2- et hoxy- 2H qui nol i ne- 1-carboxylic acid ethyl ester (EEDQ, diethyl ether
(Et20), O-(7-azabenzotriazole-1-y1)-N, N,N N -tetranethyl uroni um

hexaf | uor ophosphate acetic acid (HATU), acetic acid (HOAc),

1- N- hydr oxybenzotri azol e (HOBt), high pressure |iquid chromatography
(HPLC), iso-propanol (WA), lithium 10 hexanet hyl disilazane (Li HVDS),

met hanol (IVEOH) rrel t| ng p0| nt (rrp) IVESOZ (rresyl or Ms) rret hyI (M),

e o o o o o o R AN A \ o o Y 2



30 radical is through a carbon atom wherein le is hydrogen, acyl, alkyl,
cycl oal kyl, or cycloal kylal kyl; Rb and Re are independently of each other
hydr ogen,wacyijoisdikyl , cycl oal kyl, or cycl oal kyl al kyl ; &ou/Brh@w/om476 0, Rd
i s hydrogen, alkyl, cycloal kyl, or cycloal kyl al kyl; WO

2011/ 018417PCT/ EP2010/ 061476 - 22 - wh nis 1, Rd is alkyl, cycloalkyl,
or cycloal kyl al kyl; and when n is 2, Rd“i's al kyl, cycloal kyl,

cycl oal kybwktegin; 1 -ghi3nexo-rropibaittilao, nonoal kyl am no, or di al kyl ami no.

Representatjv l.es, i ncl| ud but ..are not | i.mfed.t. -hy X hyl ,
3 by oxy pr ey BRI L oy BeF Do S s
1- hydr oxy gpipmdretihylyl]-dhdipds;oxybut yl , 5 2, 3-di hydr oxybutyl,

2- hyd -1- et hyl |, 2-am noethyl, 3-ani yl.,. 2- .

et hyl sul PoRyet-C-GHino e aRarat ol -ndi {rsl P Hinet rgmino)-

am nosul f eRy bRk OpW- ¢ -IRESYL am AR HahQavh ARty . met hyl am nosul fonyl et hyl,
net hyl ani nosul fonyl propyl,” and the |ike. "Heteroaryl" nmeans a nonocyclic or
bi cyclic rﬁai“e(ﬂy{?oﬂ“-é-fﬂ raxy- HHueghydicdyb-dyalehergylaming kpgimidined-y0 - Bi-ondel ¢ ri ng
contai nin n . WO, .ring.heteroatons selected fromN, 0, or S,

t he remai g]i)%é&eﬁzﬁ%?altuggﬁg}“gé]?)ﬁém&ﬁ%w th the understanding that the

at t achment(4phyipigdadihé-yhetefio@r(¢imdethghicodfonyi-pipelidndnylpindal-dDyHt i ¢ ri ng. The

heteroaryl rin be optiqnal substituted as defined herein. Exanples
of heter oBWPld%b'EP q@gok'ﬁﬂl‘ﬂﬁéyﬁ%@ha&%@’not limted to, optionally
substi tut G(ﬂl-dyaida@@@l-giperagi;ﬁallz%-3(4-,{41'[z_ﬁ-wfh%ﬂitaﬁ&s;ulfblhﬁ%&rmin#J'yﬁ)%éimazm.yl ;

oxadi azol yl, "15 thi adi azol yl ; pyrazinyl, i enyl”, thiophenyl, furanyl,
pyranyl , pyimgiimhyiylanyge r-eyolohexpymeshanone; pyrim dyl, pyridazi nyl,

roli vl . . ¢ | o : ¥
Benzot hi oSt A e M e Ao AR BT AR EDR
benzot hi appdiyidin-Retanotd]-agliladesyHmethpaozopyr anyl , indolyl, isoindolyl,

et 1 HICRER e R aTRl S BR
di a_zepi !’]ybyrilﬁﬁiﬁﬂ_gjymﬁlﬁn@.}ldel&}ﬁxkl?fﬁﬁ{hép&gé;udi ng pgrti al 'I'y h_ydrs)genat ed
derivatives thereof The terns alo hal ogen, " and "hal ide" are used

i nt er chandéabtlg-FrdMehancanonylepiperidier Lyllyweel-T-yHinyFigudiBrodeminghd i odo.

"Hal oal kyl.., 3 ) i AT aEN] [-&h. one or nore hydrogen has
been repl g}écégﬁggﬁ\S\n@dttﬁwggoﬁéyrgﬁfd???pg?%ﬁ{fb ﬁgllgegt}g%!&l e term"| ower hal oal kyl"
denot es a (4t{ddH dhiMaharesudfoaklepipedhn 1 - i) oidok by Jaryrinedinudamort ai ning 1 to 6

nal oal kyl iR LG ke DR YRl o R e U e 1 ke

" Het er ocyaleyanone: het erocycl e”, or "heterocycl oal kyl" means a nonoval ent
saturated noiety, 30 consisting of one to two rings, incorpqrating one,

, f
two, or tKHEwNHrorRERoleldLetiBardRE-YlkHbétit-(Annedencr Basd pieodineRydtlabe 1476
- 23 - fr(P-r?l]%ﬁfn%ﬁlr-‘z-#&ﬁﬂﬂ%ﬁcﬁ{oh&&hf—ﬁ%ﬂlmﬁe het erocyclyl ring may be

optionally fuse to a heter group as defined herein. The heterocyclyl
ring may WeéodpihydoeiH-J1.3dlsadolait & lmgazies e feMeidrmetBxzmplfeyl-of

het erocycl yl .noieties, include, hut,are.nqgt limted t optionally

Subot 1t BEpIBar PSPl sy bER AT PR RenGBL o g

pyrrol i di ngle-Dipyd@dzsH-ididayd[1,2% pyraAaz olly-@y |4-[4-@-dehad k@ fonyl-pippdindi-y1y |
pyri dazi nyl , E)yri m di,g,yl oxazol i d{(ﬂgyl .. 1 soxazolidinyl, norpholinyl,

t hi azol i dil-1-ilowtiyi I?CH'V]GWHW CYSRPAEYOFMEARANS: qui nol i nyl, i soqui nol i nyl ,
benzi m daz3044¥{11-[21@'-1@9&@%391:})@161{3kﬂ}%ino‘%?ﬁﬁmﬁ-@- -lﬁ-'iﬁBGM-ﬁ?-Bﬁféﬁa%f?ﬂ-MM)ﬂ' nyl,
di hydrofuryl, tetrahydrofuryl, dihydropyranyl,” tetrahydropyranyl,

t hi anmor phétaxayirgpietirdeior phol i nyl sul f oxi de, t hi anor phol i nyl sul f one,

di hydr oquingl j;nyl . di r Qj i i tetr r t nol,i pyl

ety ahyar i ahe ol g T IR SRR sl bR BRI

oct ahydr opdol-dol)Ipigeradipyl Fyd R B0R0-propionitrile;

5,6,7,8-tetra ro-[1,2,4]triazol of 4, 3- /razine, . . .

56 7 8-t egt'{4éﬂ¥@F@i’]%i@]a@ﬁ%W}@eéﬁ'lﬁ?hﬁ)ﬁpﬁ%}’%{n' -ylﬁlH—lndol-4-yl}-plperazm-l-yl)-

di hydr o- 8ktdxd.pfefibditrli@zol o[ 4, 3- a] pyrazi ne, hexahydro-pyrrolo[1, 2-

a] pyrazine, 5,6-D hydro-8H-[1,2,4]triazol o[ 4, 3-a] pyrazi ne,

5, 6-D hydro-8Him dazo[ 1, 2- a]pyrazine and the like. 15 "Optionally
substituted" means a substituent which is substituted i ndependently with
zero to three substituents selected fromlower alkyl, halo, OH cyano,
amno, nitro, |ower alkoxy, or halo-lower alkyl. Preferred radicals
for the chem cal groups whose definitions are given above are those
specifically exenplified in Exanples. 20 Preferred "oxidi zi ng agents"

i ncl ude peracids like in-chloroperbenzoic acid (MCPBA) and peracetic acid,
but ot her oxidizing agents |i ke hydrogen peroxi de, permanganate salts, or

o I Y I v - - o, - v o o



"Agonist" refers to a conpound that enhances the activity of another
conpound or receptor 5site. "Antagonist” refers to a conpound that

di m ni shesoapiipnement s t he acti on of anot her conpound oPCTEPRENO51436t €.
The term "drug candi date" refers to a conmpound or preparation which is to
be tested for possible effect in the treatnent of a disease state in an
ani mal, regardl ess of whether said drug 10 candi date has any known

bi ol ogi cal3-detli-\2-¢(15.3Fha-Hydrany*dyolvptsglewsto)-psrinsba-4hd}- e/ nindadfteyls- t o a
protein thatnﬁgrf05§s subst@ndhajly the sane function in another subject
speci es aRd“SHET eV SUBSIARY A §equence identity, to the extent that they
are recogri-@ef -2 (1 8 SpBHydsoxyaiyo@pelith haiipyreidin-ang]-of-ihdw-4s@he prot ein,
differing primarjly in the species in which they are found. Thus, for
exanpl e, HﬁﬁﬁﬁmEhﬁﬁsrﬁ“h%H%@nﬁﬂﬁa and rat ERG are all considered honol ogous
to each 0t3h?,!1{1-['2'5@13'3«!5S*)(9—H"ydfl£‘<%§cl@p&P}l%ﬁk?p&ﬁﬁhiﬂ-@%ﬂ[ﬁl?-tin"do\l\mﬁ} -a target.
The interactions include, "but arfe not"limted to, agonist, ant'agoni st, and
t he |i ke, pwsradiafj-pbd-drerpppionitifcsease” and "Di sease state" means any

di sease, djt 50 t i 1 ndi cat i.on,. . “cell line"
et ore 1 o 20l ot Rty SKER R L SRS B BRI BRI ER) 1 e
20 a cel | plperaeint hak)-3eodorirbpisnistibst anti al | y consi stent characteristics over

this | mvert i Bl-OraePaecSloumdhan By Bt e iRy eea a1 o' capani e

of providipgorexa®al resistance of greater than about 50 Mohm a current
anpl i tude of<greater t han about 200 pA, and provide a current anplitude

that does ndtAciylypipgraziid &/l i (‘apyshroxi-eel dicyylzogmodwermishier4 bl ke

control cendit.Lons,.: M Phar maceutically acceptable salts" of a conpound
means sal?ggﬁﬁggﬂgygggﬂgghaceuticaIIy acceptabl e, as defined herein, and

t hat posseéis@l-Atwyldepdraz 1 phat iRe¢bhegiacahl factimeihlylcyefohchdapawgpyrimalipdund.
Such salts iﬁihﬁpg: V%éZﬁllL 18417PCT/ EP2010/ 061476 - 25 - (1) acid
addi ti on ¥HilEMEglrEA IR NC AHEARER ¢ acids such as hydrochloric acid,

hydr obr omc {Ap-@-MSthahdthifénydirid i L-51)Gn @eb1d) -y RS RI@HI2Cy1a6ind} - and t he
like; or formed with organic acids such as acetic acid, benzenesul fonic
aci d, bengwilehexpnpspherdisiaculfithyl s¢e@andi tric acid, ethanesul fonic acid,
fumaric agj gy ’ i Craei.gg: 0] UGeN.G acl Jt-am id, 5 glycolic
aci d, hydfbgiﬁg%ﬁfgﬁﬁgﬁgﬁﬁ,1%ﬁﬁgﬂPbﬁggﬁﬁ%%%éﬁ?ﬁ?ﬁ?%Mgggﬁﬁ”?QS ic acid,
mal ei ¢ ackcyglohwmbnad. aci d, mal oni ¢ acid, nandelic acid, nethanesul fonic acid,
muconi ¢ aci d, 2- naphthal enesul fonic acid, propionic acid, salicylic acid,
succinic acid, tartaric acid, ptoluenesulfonic acid, trinethylacetic acid,
and the like; or (2) salts fornmed when an acidic proton present in

the parent conpound either is 10 replaced by a netal ion, e.g., an alkal

met al i onl Q4§ aaaeh fhepPeation prayifles g mespdat st INFrmedateduirdilia 8s wi t h
an organi i [1€.- t LG f : :

G et hanol S R e R A e i M R e s subjet

t r omet haninmeed tiactof i therdpketicaliy cBgrttiab lamoinntor ganditthb alses compbwrdls. al um num
hydr oxi de, cal ci um hydroxi de, potassi um hydroxi de, sodi um carbonate and
sodi um hydroxi de. 15 It should be understood that all references to

phar mac eulni @athinyenfbod@pihallféhsabthsd bNedakde a SINKviaadiatdd disbidon tHedNKs ( sol vat es)
or crystal forns. (pol ynpi phs). defined herein, of the sanme acid addition
salt. ThénHF@FgEﬁéﬁwbﬁgﬁﬁﬁ@%%?ﬁiﬁWF‘ﬂﬁage BB salts are the salts formed
fromacetic acid, 20 hydrochloric acid, sul phuric acid, nmethanesulfonic
acid, maleic acid, phosphoric acid, tartaric acid, citric acid, sodium

pot asdPunn ceethivicarpodiniants, of drdmetherhektraating 4 ByKvaediated disandsr, g5l NNkt addi ti ons
forns th e1%@5%E8nﬁifaﬁhﬁﬁ§°i0hiOnEtriC or non stoichionetric amounts of
sol vent. Some conpounds have a tendency to trap a fixed nolar ratio of
solvent nolecules in the crystalline solid state, thus form ng a sol vate.

If the soJvent, 25 is water the solvate forned is _a hydrate, when the

sol vent | & GEgRBIbodinag |t%m@ﬁ@%9§mﬂpg a ANKapediped diser e‘i—&hfr%‘?‘é@s Hre
formed bymbh@aeRidingali on of one or nore nol ecul es of water with one of the
substances in which the water retains its nol ecular state as H20, such
conmbi Aation being able to formone or nore hydrate. "Subject" includes
manmal s and birds. "Manmal s" neans any nenber of the manmmalia 30 cl ass
including, but not Iimted to, humans; non-human primates such as

chi npanzees and ot her apes and nonkey species; farmanimals such as cattle,
hor ses, sheep, goats, and sw ne; donestic aninmals such as rabbits, dogs,
and cats; l|aboratory animals including rodents, such WO

2011/ 018417PCT/ EP2010/ 061476 - 26 - as rats, mce, and guinea pigs; and the
i ke. The term "subject” does not denote a particular age or sex.

Y o o o e I



subject, the route and formof admnistration, the judgenent of the
attendi ng nedical or veterinary practitioner, and other factors. 10

"Phar nacowvogooalisgfif ect” as used herein enconpasses eff@crEprpoiosonieel i n t he
subj ect that achieve the intended purpose of a therapy. For exanple, a

phar macol ogi cal effect would be one that, results in the prevention,

al l eviation or reduction of urinary incontinence in a treated subject. 15
"Di sease kitcatteth embadincatyof theswetbed otioratng k INK-mydrpicd disomder, thediNdkat i on.
"Treatinq%‘ﬁrma%ke%%npghi of a disease state includes (i) preventing the

di sease statec g Eﬁuglﬁﬁ“the clinical synmptonms of the di sease state not
to develop in a subject that nay be 20 exposed to or predi sposed to the

di sease state, but does not yet experience or display. synptons of the
di sease slna&egam@mbpgsmﬂafsmfﬂh%@etb%oﬁr%a%éJ@Kalp ,latﬁ(? disordgh. fheiNKqg t he

devel ogpmreptqiokd URerdl se@dest ate or its clinical synptons; or (iii)
relieving the disease state , i.e., causing tenporary or permnmanent
regression of the disease state or its clinical synptons. 25 Al patents
and publigatj.ons. | i fi h ' re..i or at. i ference in
their ent?@ghége?ﬁggg%ﬁ%éﬁﬁl§%é§§£9ﬁggghgg?§§%%$%%g?Eﬁéﬁ%ﬂﬂ%ﬁ?@?s usefu
for inhi bintdiagd disdidcandilzicats Ndischké\NX- medi at ed di sorders, and the |ike.
Exanpl es of representative conpounds enconpassed by the present invention
and within the scope of the invention are provided in Table X as 30
conpoypdsy, cEhgRnamRn&ofMdnBhePaf @latinp s IMRLGEiALRI HRYFdBF, ehePNKLI ded t o
enabl e those skilled in the art to nore clearly understand and to practice
t he presemedipigd dispidghis Prrkéysosslifiedsenot be WO 2011/ 018417PCT/ EP2010/ 061476
-27 - considered as limting the scope of the invention, but nerely as
being illustrative and representative thereof In general, the nonmenclature
used i n thicsrtdjpphibodimenrs afshdxastbod oftraAtiOMNONKMhedidted disardbr, Beel INI{-ei n
Institute c&npater%éed.s sten1fgr t he generation of | UPAC systematic
nomenc| at BFYateq AISpHEE IS 1§CBCICHIOKT- e pancy bet ween a depicted structure and a
nanme gkven that structure, the depicted structure is to be accorded nore
weight. In addition, if the stereochem stry of a structure or a portion of
a struct ulneertainggbofimenisal g methed of erating adpKemedigird disprdga disdd-i nes, the
structurengﬁmgﬁpkbﬁgrgfa&gg structure is to be interpreted as 10

C .
enconpassing all stereol sonmers of it. TABLE X Structure Nomenclature |-
10N A

In certain embodiments of the method for treating a JNK-mediated disorder, wherein the

20 JNK-mediated disorder is cancer, the cancer is brain cancer.

In certain embodiments of the method for treating a JNK-mediated disorder, wherein the

JNK-mediated disorder is cancer, the cancer is leukemia.

25 In certain embodiments of the method of treating a JNK-mediated disorder, the JNK-

mediated disorder is kidney disease.

In one aspect, the application provides a pharmaceutical composition comprising the
compound of any one of the above embodiments, admixed with at least one pharmaceutically

30 acceptable carrier, excipient or diluent.
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A method for treating arthritis comprising co-administering to a patient in need thereof a

therapeutically effective amount of an anti-inflammatory compound in combination with the

compound of any of the above embodiments, variations, or aspects.

5 In a further apect, the application provides the use of any of the above compounds for the
preparation of medicaments for the therapeutic and/or prophylactic treatment of a JNK

mediated disorder.

In certain embodiments of the use of the above compound for the preparation of medicament
wherein JNK mediated disorder is autoimmune disorder, inflammatory disorder, metabolic

10  disorder, neurological disease, or cancer

In certain embodiments of the use of the above compound for the preparation of medicament
wherein JNK mediated disorder is rheumatoid arthritis, asthma, type II diabetes, Alzheimer’s

disease, Parkinson’s disease or stroke.

In a further apect, the application provides the compound of any of the above embodiments

15 for use in the treatment of a INK mediated disorder.

All publications cited in this disclosure are incorporated herein by reference in their entirety.
Definitions
Unless otherwise stated, the following terms used in this Application, including the

20 specification and claims, have the definitions given below. It must be noted that, as used in

€% o
a

the specification and the appended claims, the singular forms “a”, “an,” and “the” include

plural referents unless the context clearly dictates otherwise. Thus, the phrase ““a” or “an”
entity’ as used herein refers to one or more of that entity; for example, a compound refers to
one or more compounds or at least one compound. As such, the terms “a” (or “an”), “one or
25 more”, and “at least one” can be used interchangeably herein.
As used in this specification, whether in a transitional phrase or in the body of the claim, the
terms "comprise(s)" and "comprising" are to be interpreted as having an open-ended meaning.
That is, the terms are to be interpreted synonymously with the phrases "having at least" or
"including at least". When used in the context of a process, the term "comprising" means that

30 the process includes at least the recited steps, but may include additional steps. When used in

the context of a compound or composition, the term "comprising" means that the compound
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or composition includes at least the recited features or components, but may also include

additional features or components.

As used herein, unless specifically indicated otherwise, the word "or" is used in the

"inclusive” sense of "and/or" and not the "exclusive" sense of "either/or".

5 The term "independently” is used herein to indicate that a variable is applied in any one
instance without regard to the presence or absence of a variable having that same or a
different definition within the same compound. Thus, in a compound in which R" appears
twice and is defined as "independently carbon or nitrogen", both R"s can be carbon, both R"s

can be nitrogen, or one R" can be carbon and the other nitrogen.

10 When any variable (e.g., m,n, p,q, Q, 1, R, R R, R X, X!, X2 X2, X4 X5, Y, Y2, 7', and
Z%) occurs more than one time in any moiety or formula depicting and describing compounds
employed or claimed in the present invention, its definition on each occurrence is
independent of its definition at every other occurrence. Also, combinations of substituents

and/or variables are permissible only if such compounds result in stable compounds.

15 The symbols "*" at the end of abond or " ===="~ " drawn through a bond each refer to the
point of attachment of a functional group or other chemical moiety to the rest of the molecule

of which it is a part. Thus, for example:

MeC(=0)OR¢ wherein Rt = +—<] or +<] =—=> Mec(-0)0—<]

A bond drawn into ring system (as opposed to connected at a distinct vertex) indicates that

20 the bond may be attached to any of the suitable ring atoms.

The term “optional” or “optionally” as used herein means that a subsequently described event
or circumstance may, but need not, occur, and that the description includes instances where
the event or circumstance occurs and instances in which it does not. For example,
“optionally substituted” means that the optionally substituted moiety may incorporate a

25 hydrogen or a substituent.

The term "about" is used herein to mean approximately, in the region of, roughly, or around.

When the term "about" is used in conjunction with a numerical range, it modifies that range
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by extending the boundaries above and below the numerical values set forth. In general, the
term "about" is used herein to modify a numerical value above and below the stated value by

a variance of 20%.

Certain compounds of the invention may exhibit tautomerism. Tautomeric compounds can
5  exist as two or more interconvertable species. Prototropic tautomers result from the

migration of a covalently bonded hydrogen atom between two atoms. Tautomers generally
exist in equilibrium and attempts to isolate an individual tautomers usually produce a mixture
whose chemical and physical properties are consistent with a mixture of compounds. The
position of the equilibrium is dependent on chemical features within the molecule. For

10 example, in many aliphatic aldehydes and ketones, such as acetaldehyde, the keto form
predominates while; in phenols, the enol form predominates. Common prototropic tautomers
include keto/enol (-C(=0)-CH- S -C(-OH)=CH-), amide/imidic acid (-C(=0)-NH- & -C(-
OH)=N-) and amidine (-C(=NR)-NH- < -C(-NHR)=N-) tautomers. The latter two are
particularly common in heteroaryl and heterocyclic rings and the present invention

15 encompasses all tautomeric forms of the compounds.

Technical and scientific terms used herein have the meaning commonly understood by one of
skill in the art to which the present invention pertains, unless otherwise defined. Reference is
made herein to various methodologies and materials known to those of skill in the art.
Standard reference works setting forth the general principles of pharmacology include

20 Goodman and Gilman's The Pharmacological Basis of Therapeutics, 10" Ed., McGraw Hill
Companies Inc., New York (2001). Any suitable materials and/or methods known to those of
skill can be utilized in carrying out the present invention. However, preferred materials and
methods are described. Materials, reagents and the like to which reference are made in the
following description and examples are obtainable from commercial sources, unless

25 otherwise noted.

The definitions described herein may be appended to form chemically-relevant combinations,

such as “heteroalkylaryl,” “haloalkylheteroaryl,” “arylalkylheterocyclyl,” “alkylcarbonyl,”

“alkoxyalkyl,” and the like. When the term “alkyl” is used as a suffix following another term,

as in “phenylalkyl,” or “hydroxyalkyl,” this is intended to refer to an alkyl group, as defined
30 above, being substituted with one to two substituents selected from the other specifically-

named group. Thus, for example, “phenylalkyl” refers to an alkyl group having one to two
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“alkylaminoalkyl” is an alkyl group having one to two alkylamino substituents.
“Hydroxyalkyl" includes 2-hydroxyethyl, 2-hydroxypropyl, 1-(hydroxymethyl)-2-
methylpropyl, 2-hydroxybutyl, 2,3-dihydroxybutyl, 2-(hydroxymethyl), 3-hydroxypropyl,
and so forth. Accordingly, as used herein, the term “hydroxyalkyl” is used to define a subset
of heteroalkyl groups defined below. The term -(ar)alkyl refers to either an unsubstituted
alkyl or an aralkyl group. The term (hetero)aryl or (het)aryl refers to either an aryl or a
heteroaryl group.

The term “acyl” as used herein denotes a group of formula -C(=O)R wherein R is hydrogen
or lower alkyl as defined herein. The term or "alkylcarbonyl" as used herein denotes a group
of formula C(=O)R wherein R is alkyl as defined herein. The term Cy.6 acyl refers to a group
-C(=O)R contain 6 carbon atoms. The term "arylcarbonyl" as used herein means a group of
formula C(=O)R wherein R is an aryl group; the term "benzoyl" as used herein an

"arylcarbonyl" group wherein R is phenyl.

The term “alkyl” as used herein denotes an unbranched or branched chain, saturated,
monovalent hydrocarbon residue containing 1 to 10 carbon atoms. The term “lower alkyl”
denotes a straight or branched chain hydrocarbon residue containing 1 to 6 carbon atoms.
"Ci-10 alkyl" as used herein refers to an alkyl composed of 1 to 10 carbons. Examples of
alkyl groups include, but are not limited to, lower alkyl groups include methyl, ethyl, propyl,
i-propyl, n-butyl, i-butyl, -butyl or pentyl, isopentyl, neopentyl, hexyl, heptyl, and octyl.

When the term “alkyl” is used as a suffix following another term, as in “phenylalkyl,” or
“hydroxyalkyl,” this is intended to refer to an alkyl group, as defined above, being substituted
with one to two substituents selected from the other specifically-named group. Thus, for
example, “phenylalkyl” denotes the radical R'R"-, wherein R'is a phenyl radical, and R"is an
alkylene radical as defined herein with the understanding that the attachment point of the
phenylalkyl moiety will be on the alkylene radical. Examples of arylalkyl radicals include,
but are not limited to, benzyl, phenylethyl, 3-phenylpropyl. The terms “arylalkyl” or
"aralkyl" are interpreted similarly except R' is an aryl radical. The terms "(het)arylalkyl" or

"(het)aralkyl" are interpreted similarly except R' is optionally an aryl or a heteroaryl radical.

N

(0]
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The term "alkylene" as used herein denotes a divalent saturated linear hydrocarbon radical of
1 to 10 carbon atoms (e.g., (CHz)n)or a branched saturated divalent hydrocarbon radical of 2
to 10 carbon atoms (e.g., -CHMe- or -CH,CH(i-Pr)CH>-), unless otherwise indicated. Except
in the case of methylene, the open valences of an alkylene group are not attached to the same
atom. Examples of alkylene radicals include, but are not limited to, methylene, ethylene,

propylene, 2-methyl-propylene, 1,1-dimethyl-ethylene, butylene, 2-cthylbutylene.

The term "alkoxy" as used herein means an -O-alkyl group, wherein alkyl is as defined above
such as methoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyloxy, i-butyloxy, -butyloxy,
pentyloxy, hexyloxy, including their isomers. "Lower alkoxy" as used herein denotes an
alkoxy group with a "lower alkyl" group as previously defined. "Ci-10 alkoxy" as used herein

refers to an-O-alkyl wherein alkyl is Cj_jo.

“Aryl” means a monovalent cyclic aromatic hydrocarbon moiety consisting of a mono-, bi- or
tricyclic aromatic ring. The aryl group can be optionally substituted as defined herein.
Examples of aryl moieties include, but are not limited to, optionally substituted phenyl,
naphthyl, phenanthryl, fluorenyl, indenyl, pentalenyl, azulenyl, oxydiphenyl, biphenyl,
methylenediphenyl, aminodiphenyl, diphenylsulfidyl, diphenylsulfonyl,
diphenylisopropylidenyl, benzodioxanyl, benzofuranyl, benzodioxylyl, benzopyranyl,
benzoxazinyl, benzoxazinonyl, benzopiperadinyl, benzopiperazinyl, benzopyrrolidinyl,
benzomorpholinyl, methylenedioxyphenyl, ethylenedioxyphenyl, and the like, including
partially hydrogenated derivatives thereof.

The term "base” includes, but is not limited to, NaOH, KOH, LiOH and alkali metal
carbonates such as potassium carbonate, sodium carbonate, lithium carbonate, sodium

bicarbonate, cesium carbonate and the like.

“Cycloalkyl” or “carbocyclic ring” means a monovalent saturated carbocyclic moiety
consisting of mono- or bicyclic rings. Cycloalkyl can optionally be substituted with one or
more substituents, wherein each substituent is independently hydroxy, alkyl, alkoxy, halo,
haloalkyl, amino, monoalkylamino, or dialkylamino, unless otherwise specifically indicated.
Examples of cycloalkyl moieties include, but are not limited to, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, and the like, including partially unsaturated derivatives
thereof.
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“Heterocycloalkyl lower alkyl” mean a moiety of the formula —R*-R”, where R? is lower

alkylene and R is heterocycloalkyl as defined herein.

The term "heteroaryl” or "heteroaromatic" as used herein means a monocyclic or bicyclic
radical of 5 to 12 ring atoms having at least one aromatic ring containing four to eight atoms
per ring, incorporating one or more N, O, or S heteroatoms, the remaining ring atoms being
carbon, with the understanding that the attachment point of the heteroaryl radical will be on
an aromatic ring. As well known to those skilled in the art, heteroaryl rings have less
aromatic character than their all-carbon counter parts. Thus, for the purposes of the invention,
a heteroaryl group need only have some degree of aromatic character. Examples of
heteroaryl moieties include monocyclic aromatic heterocycles having 5 to 6 ring atoms and 1
to 3 heteroatoms include, but is not limited to, pyridinyl, pyrimidinyl, pyrazinyl, pyrrolyl,
pyrazolyl, imidazolyl, oxazol, isoxazole, thiazole, isothiazole, triazoline, thiadiazole and
oxadiaxoline which can optionally be substituted with one or more, preferably one or two
substituents selected from hydroxy, cyano, alkyl, alkoxy, thio, lower haloalkoxy, alkylthio,
halo, haloalkyl, alkylsulfinyl, alkylsulfonyl, halogen, amino, alkylamino,dialkylamino,
aminoalkyl, alkylaminoalkyl, and dialkylaminoalkyl, nitro, alkoxycarbonyl and carbamoyl,
alkylcarbamoyl, dialkylcarbamoyl, arylcarbamoyl, alkylcarbonylamino and
arylcarbonylamino. Examples of bicyclic moieties include, but are not limited to, quinolinyl,
isoquinolinyl, benzofuryl, benzothiophenyl, benzoxazole, benzisoxazole, benzothiazole and
benzisothiazole. Bicyclic moieties can be optionally substituted on either ring; however the

point of attachment is on a ring containing a heteroatom.

The term "hydroxyalkyl" as used herein denotes an alkyl radical as herein defined wherein

one to three hydrogen atoms on different carbon atoms is/are replaced by hydroxyl groups.

Commonly used abbreviations include: acetyl (Ac), azo-bis-isobutyrylnitrile (AIBN),
atmospheres (Atm), 9-borabicyclo[3.3.1nonane (9-BBN or BBN), tert-butoxycarbonyl (Boc),
di-tert-butyl pyrocarbonate or boc anhydride (BOC,0), benzyl (Bn), butyl (Bu), Chemical
Abstracts Registration Number (CASRN), benzyloxycarbonyl (CBZ or Z), carbonyl
diimidazole (CDI), 1,4-diazabicyclo[2.2.2Joctane (DABCO), dicthylaminosulfur trifluoride
(DAST), dibenzylideneacetone (dba), 1,5-diazabicyclo[4.3.0non-5-ene (DBN), 1,8-
diazabicyclo[5.4.0TJundec-7-ene (DBU), N,N'-dicyclohexylcarbodiimide (DCC), 1,2-
dichloroethane (DCE), dichloromethane (DCM), diethyl azodicarboxylate (DEAD), di-iso-
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propylazodicarboxylate (DIAD), di-iso-butylaluminumhydride (DIBAL or DIBAL-H), di-
iso-propylethylamine (DIPEA), N,N-dimethyl acetamide (DMA), 4-N,N-
dimethylaminopyridine (DMAP), N,N-dimethylformamide (DMF), dimethyl sulfoxide
(DMSO), 1,1'-bis-(diphenylphosphino)ethane (dppe), 1,1'-bis-(diphenylphosphino)ferrocene

5  (dppf), 1-(3-dimethylaminopropyl)-3-cthylcarbodiimide hydrochloride (EDCI), ethyl (Et),
cthyl acetate (EtOAc), ethanol (EtOH), 2-ethoxy-2 H-quinoline-1-carboxylic acid ethyl ester
(EEDQ), dicthyl ether (Et,0), O-(7-azabenzotriazole-1-yl)-N, N,N’N’-tetramethyluronium
hexafluorophosphate acetic acid (HATU), acetic acid (HOAc), 1-N-hydroxybenzotriazole
(HOB), high pressure liquid chromatography (HPLC), iso-propanol (IPA), lithium

10  hexamethyl disilazane (LiHMDS), methanol (MeOH), melting point (mp), MeSO»- (mesyl or
Ms), , methyl (Me), acetonitrile (MeCN), m-chloroperbenzoic acid (MCPBA), mass spectrum
(ms), methyl #-butyl ether (MTBE), N-bromosuccinimide (NBS), N-carboxyanhydride
(NCA), N-chlorosuccinimide (NCS), N-methylmorpholine (NMM), N-methylpyrrolidone
(NMP), pyridinium chlorochromate (PCC), pyridinium dichromate (PDC), phenyl (Ph),

15 propyl (Pr), iso-propyl (i-Pr), pounds per square inch (psi), pyridine (pyr), room temperature
(rt or RT), tert-butyldimethylsilyl or z-BuMe,Si (TBDMYS), tricthylamine (TEA or Et;N),
2,2,6,6-tetramethylpiperidine 1-oxyl (TEMPO), triflate or CF3SO,- (Tf), trifluoroacetic acid
(TFA), 1,1'-bis-2,2,6,6-tetramethylheptane-2,6-dione (TMHD), O-benzotriazol-1-yl-
N,N,N',N'-tetramethyluronium tetrafluoroborate (TBTU), thin layer chromatography (TLC),

20 tetrahydrofuran (THF), trimethylsilyl or MesSi (TMS), p-toluenesulfonic acid monohydrate
(TsOH or pTsOH), 4-M¢-CsH4SO- or tosyl (Ts), N-urethane-N-carboxyanhydride (UNCA),.
Conventional nomenclature including the prefixes normal (n), iso (i-), secondary (sec-),
tertiary (tert-) and neo have their customary meaning when used with an alkyl moiety. (J.
Rigaudy and D. P. Klesney, Nomenclature in Organic Chemistry, IUPAC 1979 Pergamon

25  Press, Oxford.).

“Heteroalkyl” means an alkyl moiety as defined herein, including a branched C4-Cs alkyl,
wherein one, two or three hydrogen atoms have been replaced with a substituent
independently selected from the group consisting of —OR®, ~NR"R’, and —S(0).R? (where n is
an integer from 0 to 2), with the understanding that the point of attachment of the heteroalkyl

30 radical is through a carbon atom, wherein R is hydrogen, acyl, alkyl, cycloalkyl, or
cycloalkylalkyl; R” and R® are independently of each other hydrogen, acyl, alkyl, cycloalkyl,
or cycloalkylalkyl; and when n is 0, R® is hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl;



NNITITTTg = oo ==, ... --,_ 011" . HN ,05s" P\ o
(4- Hydr oxy- pi peri di n-1- nethanesulfonylplperldln I-yl)-lndol 1-

y1] - pyri mvoiznti2agdiam nol cycl ohexyl ) - mnet hanone WO PCT/EP2010/061476

2011/ 018417PCT/ EP2010/ 061476 -31 - 1- 1 9 NIl N *,o s' 0.N\ H
4-{4-[4-(4- Methanesul fonyl - pi peri di n- E y1) -indol -

yl ]-pyrimdin-2- ylanlnol - cycl ohexanecar boxylic aC|d ethylan1de - 2 0N

Il N* o wEnnisl, R is alkyl, cycloalkyl, or cycloalkylalkyl’ and when n is 2, R® is alkyl,
cycloalkyl, cycloalkylalkyl, amino, acylamino, monoalkylamino, or dialkylamino.
Representative examples include, but are not limited to, 2-hydroxyethyl, 3-hydroxypropyl, 2-
hydroxy-1-hydroxymethylethyl, 2,3-dihydroxypropyl, 1-hydroxymethylethyl, 3-hydroxybutyl,

5 2,3-dihydroxybutyl, 2-hydroxy-1-methylpropyl, 2-aminoethyl, 3-aminopropyl, 2-
methylsulfonylethyl, aminosulfonylmethyl, aminosulfonylethyl, aminosulfonylpropyl,
methylaminosulfonylmethyl, methylaminosulfonylethyl, methylaminosulfonylpropyl, and the
like.

“Heteroaryl” means a monocyclic or bicyclic moiety of 5 to 12 ring atoms having at least one

10 aromatic ring containing one, two, or three ring heteroatoms selected from N, O, or S, the
remaining ring atoms being C, with the understanding that the attachment point of the
heteroaryl radical will be on an aromatic ring. The heteroaryl ring may be optionally
substituted as defined herein. Examples of heteroaryl moieties include, but are not limited to,
optionally substituted imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl,

15 thiadiazolyl, pyrazinyl, thienyl, thiophenyl, furanyl, pyranyl, pyridinyl, pyrrolyl, pyrazolyl,
pyrimidyl, pyridazinyl, quinolinyl, isoquinolinyl, benzofuryl, benzofuranyl, benzothiophenyl,
benzothiopyranyl, benzimidazolyl, benzoxazolyl, benzooxadiazolyl, benzothiazolyl,
benzothiadiazolyl, benzopyranyl, indolyl, isoindolyl, indazolyl, triazolyl, triazinyl,
quinoxalinyl, purinyl, quinazolinyl, quinolizinyl, naphthyridinyl, pteridinyl, carbazolyl,

20 azepinyl, diazepinyl, acridinyl and the like, including partially hydrogenated derivatives
thereof.

The terms “halo,” “halogen,” and “halide” are used interchangeably herein and refer to fluoro,

chloro, bromo, and iodo.

“Haloalkyl” means alkyl as defined herein in which one or more hydrogen has been replaced

25 with same or different halogen. The term “lower haloalkyl” denotes a straight or branched
chain hydrocarbon residue containing 1 to 6 carbon atoms substituted with one or more
halogen atom. Exemplary haloalkyls include -CH,Cl, -CH,CF3;, —CH,CCls, —CF,CF3, —CF3,
and the like.

“Heterocyclyl”, "heterocycle", or “heterocycloalkyl” means a monovalent saturated moicty,
ycly y y y

30 consisting of one to two rings, incorporating one, two, or three or four heteroatoms (chosen
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defined herein. Examples of heterocyclyl moieties include, but are not limited to, optionally

substituted piperidinyl, piperazinyl, homopiperazinyl, azepinyl, pyrrolidinyl, pyrazolidinyl,

imidazolinyl, imidazolidinyl, pyridinyl, pyridazinyl, pyrimidinyl, oxazolidinyl, isoxazolidinyl,

morpholinyl, thiazolidinyl, isothiazolidinyl, quinuclidinyl, quinolinyl, isoquinolinyl,
benzimidazolyl, thiadiazolylidinyl, benzothiazolidinyl, benzoazolylidinyl, dihydrofuryl,
tetrahydrofuryl, dihydropyranyl, tetrahydropyranyl, thiamorpholinyl,
thiamorpholinylsulfoxide, thiamorpholinylsulfone, dihydroquinolinyl, dihydroisoquinolinyl,
tetrahydroquinolinyl, tetrahydrisoquinolinyl, octahydro-pyrrolo[1,2-a]pyrazine, octahydro-
pyrido[1,2-a]pyrazine, 5,6,7,8-tetrahydro-[1,2 4 ]triazolo[4,3-a]pyrazine, 5,6,7 ,8-tetrahydro-
imidazo[1,2-a]pyrazine, dihydro-8 H-[1,2 4 ]triazolo[4,3-a]pyrazine, hexahydro-pyrrolo[1,2-
a]pyrazine, 5,6-Dihydro-8 H-[1,2,4]triazolo[4,3-a]pyrazine, 5,6-Dihydro-8 H-imidazo[1,2-
a]pyrazine and the like.

“Optionally substituted” means a substituent which is substituted independently with zero to

three substituents selected from lower alkyl, halo, OH, cyano, amino, nitro, lower alkoxy, or
halo-lower alkyl.

Preferred radicals for the chemical groups whose definitions are given above are those

specifically exemplified in Examples.

Preferred “oxidizing agents” include peracids like in-chloroperbenzoic acid (MCPBA) and
peracetic acid, but other oxidizing agents like hydrogen peroxide, permanganate salts, or

persulfate salts can be used to oxidize a thioether to a sulfone.

“Leaving group” means a group with the meaning conventionally associated with it in
synthetic organic chemistry, i.c., an atom or group displaceable under substitution reaction
conditions. Examples of leaving groups include, but are not limited to, halogen, alkane- or
arylenesulfonyloxy, such as methanesulfonyloxy, ethanesulfonyloxy, thiomethyl, benzene-
sulfonyloxy, tosyloxy, and thienyloxy, dihalophosphinoyloxy, optionally substituted
benzyloxy, isopropyloxy, acyloxy, and the like.
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“Optional” or “optionally” means that the subsequently described event or circumstance may
but need not occur, and that the description includes instances where the event or

circumstance occurs and instances in which it does not.

“Agonist” refers to a compound that enhances the activity of another compound or receptor

site.

“Antagonist” refers to a compound that diminishes or prevents the action of another

compound or receptor site.

The term “drug candidate” refers to a compound or preparation which is to be tested for
possible effect in the treatment of a disease state in an animal, regardless of whether said drug

candidate has any known biological activity.

The term “homologous” as used herein refers to a protein that performs substantially the
same function in another subject species and shares substantial sequence identity, to the
extent that they are recognized in the art as being different versions of the same protein,
differing primarily in the species in which they are found. Thus, for example, human ERG,

mouse ERG, and rat ERG are all considered homologous to each other.

“Modulator” means a molecule that interacts with a target. The interactions include, but are

not limited to, agonist, antagonist, and the like, as defined herein.

“Disecase” and “Disecase state” means any disease, condition, symptom, disorder or indication.

The term “cell ling” refers to a clone of immortalized mammalian cells. A “stable” cell line is
a cell line that exhibits substantially consistent characteristics over time (e.g., with each
doubling). A stable cell line within the scope of this invention provides a substantial
proportion of cells that are capable of providing a seal resistance of greater than about 50
MOhm, a current amplitude of greater than about 200 pA, and provide a current amplitude

that does not vary by more than approximately 20% over one hour under control conditions.

"Pharmaceutically acceptable salts" of a compound means salts that are pharmaceutically
acceptable, as defined herein, and that possess the desired pharmacological activity of the

parent compound. Such salts include:
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(1) acid addition salts formed with inorganic acids such as hydrochloric acid,

hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or formed with

organic acids such as acetic acid, benzenesulfonic acid, benzoic, camphorsulfonic acid, citric

acid, ethanesulfonic acid, fumaric acid, glucoheptonic acid, gluconic acid, glutamic acid,

5 glycolic acid, hydroxynaphtoic acid, 2-hydroxyethanesulfonic acid, lactic acid, maleic acid,
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malic acid, malonic acid, mandelic acid, methanesulfonic acid, muconic acid, 2-
naphthalenesulfonic acid, propionic acid, salicylic acid, succinic acid, tartaric acid, p-
toluenesulfonic acid, trimethylacetic acid, and the like; or

(2) salts formed when an acidic proton present in the parent compound either is
replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion; or
coordinates with an organic or inorganic base. Acceptable organic bases include
diethanolamine, ethanolamine, N-methylglucamine, tricthanolamine, tromethamine, and the
like. Acceptable inorganic bases include aluminum hydroxide, calcium hydroxide, potassium
hydroxide, sodium carbonate and sodium hydroxide.
It should be understood that all references to pharmaceutically acceptable salts include
solvent addition forms (solvates) or crystal forms (polymorphs) as defined herein, of the

same acid addition salt.

The preferred pharmaceutically acceptable salts are the salts formed from acetic acid,
hydrochloric acid, sulphuric acid, methanesulfonic acid, maleic acid, phosphoric acid, tartaric

acid, citric acid, sodium, potassium, calcium, zinc, and magnesium.

"Solvates" means solvent additions forms that contain either stoichiometric or non
stoichiometric amounts of solvent. Some compounds have a tendency to trap a fixed molar
ratio of solvent molecules in the crystalline solid state, thus forming a solvate. If the solvent
is water the solvate formed is a hydrate, when the solvent is alcohol, the solvate formed is an
alcoholate. Hydrates are formed by the combination of one or more molecules of water with
one of the substances in which the water retains its molecular state as H,O, such combination
being able to form one or more hydrate.

“Subject” includes mammals and birds. “Mammals” means any member of the mammalia
class including, but not limited to, humans; non-human primates such as chimpanzees and
other apes and monkey species; farm animals such as cattle, horses, sheep, goats, and swing;

domestic animals such as rabbits, dogs, and cats; laboratory animals including rodents, such
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as rats, mice, and guinea pigs; and the like. The term “subject” does not denote a particular

age or sex.

"Therapeutically effective amount” means an amount of a compound that, when administered
5 to asubject for treating a disease state, is sufficient to effect such treatment for the discase
state. The "therapeutically effective amount” will vary depending on the compound, discase
state being treated, the severity or the disease treated, the age and relative health of the
subject, the route and form of administration, the judgement of the attending medical or

veterinary practitioner, and other factors.

10
"Pharmacological effect" as used herein encompasses effects produced in the subject that
achieve the intended purpose of a therapy. For example, a pharmacological effect would be
one that results in the prevention, alleviation or reduction of urinary incontinence in a treated
subject.

15

"Disease state" means any disease, condition, symptom, or indication.

“Treating” or “treatment” of a disease state includes (i) preventing the disease state, i.¢.
causing the clinical symptoms of the disease state not to develop in a subject that may be

20 exposed to or predisposed to the disease state, but does not yet experience or display
symptoms of the disease state; (ii) inhibiting the disease state, i.e., arresting the development
of the disease state or its clinical symptoms; or (iii) relieving the disease state , i.e., causing

temporary or permanent regression of the disease state or its clinical symptoms.

25  All patents and publications identified herein are incorporated herein by reference in their

entirety.

The compounds described below are JNK inhibitors useful for inhibiting JNK and treating
JNK-mediated disorders, and the like. Examples of representative compounds encompassed
by the present invention and within the scope of the invention are provided in Table X as
30 compounds.
These examples and preparations which follow are provided to enable those skilled in the

art to more clearly understand and to practice the present invention. They should not be
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considered as limiting the scope of the invention, but merely as being illustrative and

representative thereof.

In general, the nomenclature used in this Application is based on AUTONOMTM v.4.0, a

5 Beilstein Institute computerized system for the generation of [IUPAC systematic

nomenclature. If there is a discrepancy between a depicted structure and a name given that

structure, the depicted structure is to be accorded more weight. In addition, if the

sterecochemistry of a structure or a portion of a structure is not indicated with, for example,

bold or dashed lines, the structure or portion of the structure is to be interpreted as

10  encompassing all sterecoisomers of'it.
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UTILITY

The compounds of this invention are JNK inhibitors and as such are expected to be effective

in the treatment of a wide range of JNK mediated disorders. Exemplary JNK mediated

5 disorders include, but are not limited to, autoimmune disorders, inflammatory disorders,

metabolic disorders, neurological disease, and cancer. Accordingly, compounds of the

invention can be used to treat one or more of such disorders. In some embodiments,
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compounds of the invention can be used to treat a JNK mediated disorder such as rheumatoid
arthritis, asthma, type II diabetes, Alzheimer’s disease, Parkinson’s disease or stroke.
Administration and Pharmaceutical Compositions
The invention includes pharmaceutical compositions comprising at least one compound of
the present invention, or an individual isomer, racemic or non-racemic mixture of isomers or
a pharmaceutically acceptable salt or solvate thereof, together with at least one
pharmaceutically acceptable carrier, and optionally other therapeutic and/or prophylactic
ingredients.
In general, the compounds of the invention will be administered in a therapeutically effective
amount by any of the accepted modes of administration for agents that serve similar utilities.
Suitable dosage ranges are typically 1-500 mg daily, preferably 1-100 mg daily, and most
preferably 1-30 mg daily, depending upon numerous factors such as the severity of the
disease to be treated, the age and relative health of the subject, the potency of the compound
used, the route and form of administration, the indication towards which the administration is
directed, and the preferences and experience of the medical practitioner involved. One of
ordinary skill in the art of treating such diseases will be able, without undue experimentation
and in reliance upon personal knowledge and the disclosure of this Application, to ascertain a
therapeutically effective amount of the compounds of the present invention for a given
disease.
Compounds of the invention may be administered as pharmaceutical formulations including
those suitable for oral (including buccal and sub-lingual), rectal, nasal, topical, pulmonary,
vaginal, or parenteral (including intramuscular, intraarterial, intrathecal, subcutaneous and
intravenous) administration or in a form suitable for administration by inhalation or
insufflation. The preferred manner of administration is generally oral using a convenient
daily dosage regimen which can be adjusted according to the degree of affliction.
A compound or compounds of the invention, together with one or more conventional
adjuvants, carriers, or diluents, may be placed into the form of pharmaceutical compositions
and unit dosages. The pharmaceutical compositions and unit dosage forms may be
comprised of conventional ingredients in conventional proportions, with or without additional
active compounds or principles, and the unit dosage forms may contain any suitable effective
amount of the active ingredient commensurate with the intended daily dosage range to be
employed. The pharmaceutical compositions may be employed as solids, such as tablets or

filled capsules, semisolids, powders, sustained release formulations, or liquids such as
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solutions, suspensions, emulsions, elixirs, or filled capsules for oral use; or in the form of
suppositories for rectal or vaginal administration; or in the form of sterile injectable solutions
for parenteral use.
Formulations containing about one (1) mg of active ingredient or, more broadly, about 0.01
to about one hundred (100) mg, per tablet, are accordingly suitable representative unit dosage
forms.
The compounds of the invention may be formulated in a wide variety of oral administration
dosage forms. The pharmaceutical compositions and dosage forms may comprise a
compound or compounds of the present invention or pharmaceutically acceptable salts
thereof as the active component. The pharmaceutically acceptable carriers may be either
solid or liquid. Solid form preparations include powders, tablets, pills, capsules, cachets,
suppositories, and dispersible granules. A solid carrier may be one or more substances which
may also act as diluents, flavoring agents, solubilizers, lubricants, suspending agents, binders,
preservatives, tablet disintegrating agents, or an encapsulating material. In powders, the
carrier generally is a finely divided solid which is a mixture with the finely divided active
component. In tablets, the active component generally is mixed with the carrier having the
necessary binding capacity in suitable proportions and compacted in the shape and size
desired. The powders and tablets preferably contain from about one (1) to about seventy (70)
percent of the active compound. Suitable carriers include but are not limited to magnesium
carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and the
like. The term “preparation” is intended to include the formulation of the active compound
with encapsulating material as carrier, providing a capsule in which the active component,
with or without carriers, is surrounded by a carrier, which is in association with it. Similarly,
cachets and lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges
may be as solid forms suitable for oral administration.
Other forms suitable for oral administration include liquid form preparations including
emulsions, syrups, elixirs, aqueous solutions, aqueous suspensions, or solid form preparations
which are intended to be converted shortly before use to liquid form preparations. Emulsions
may be prepared in solutions, for example, in aqueous propylene glycol solutions or may
contain emulsifying agents, for example, such as lecithin, sorbitan monooleate, or acacia.
Aqueous solutions can be prepared by dissolving the active component in water and adding

suitable colorants, flavors, stabilizers, and thickening agents. Aqueous suspensions can be
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prepared by dispersing the finely divided active component in water with viscous material,
such as natural or synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose,
and other well known suspending agents. Solid form preparations include solutions,
suspensions, and emulsions, and may contain, in addition to the active component, colorants,
flavors, stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners,
solubilizing agents, and the like.
The compounds of the invention may be formulated for parenteral administration (e.g., by
injection, for example bolus injection or continuous infusion) and may be presented in unit
dose form in ampoules, pre-filled syringes, small volume infusion or in multi-dose containers
with an added preservative. The compositions may take such forms as suspensions, solutions,
or emulsions in oily or aqueous vehicles, for example solutions in aqueous polyethylene
glycol. Examples of oily or nonaqueous carriers, diluents, solvents or vehicles include
propylene glycol, polyethylene glycol, vegetable oils (e.g., olive oil), and injectable organic
esters (e.g., ethyl oleate), and may contain formulatory agents such as preserving, wetting,
emulsifying or suspending, stabilizing and/or dispersing agents. Alternatively, the active
ingredient may be in powder form, obtained by aseptic isolation of sterile solid or by
lyophilization from solution for constitution before use with a suitable vehicle, e.g., sterile,
pyrogen-free water.
The compounds of the invention may be formulated for topical administration to the
epidermis as ointments, creams or lotions, or as a transdermal patch. Ointments and creams
may, for example, be formulated with an aqueous or oily base with the addition of suitable
thickening and/or gelling agents. Lotions may be formulated with an aqueous or oily base
and will in general also containing one or more emulsifying agents, stabilizing agents,
dispersing agents, suspending agents, thickening agents, or coloring agents. Formulations
suitable for topical administration in the mouth include lozenges comprising active agents in
a flavored base, usually sucrose and acacia or tragacanth; pastilles comprising the active
ingredient in an inert base such as gelatin and glycerin or sucrose and acacia; and
mouthwashes comprising the active ingredient in a suitable liquid carrier.
The compounds of the invention may also be formulated for administration as suppositories.
A low melting wax, such as a mixture of fatty acid glycerides or cocoa butter is first melted
and the active component is dispersed homogeneously, for example, by stirring. The molten
homogeneous mixture is then poured into convenient sized molds, allowed to cool, and to

solidify.

| -
NH



4

piperidin- 1 -yl)-indol-1 - yll-pyrimdin-2 -ylamno} -
N

cycl ohexyl ) - met hanone

10

15

20

25

30

WO 2011/018417 PCT/EP2010/061476

- 46 -

The compounds of the invention may be formulated for vaginal administration. Pessaries,
tampons, creams, gels, pastes, foams or sprays containing in addition to the active ingredient
such carriers as are known in the art to be appropriate.

The subject compounds may be formulated for nasal administration. The solutions or
suspensions are applied directly to the nasal cavity by conventional means, for example, with
a dropper, pipette or spray. The formulations may be provided in a single or multidose form.
In the latter case of a dropper or pipette, this may be achieved by the patient administering an
appropriate, predetermined volume of the solution or suspension. In the case of a spray, this
may be achieved for example by means of a metering atomizing spray pump.

The compounds of the invention may be formulated for acrosol administration, particularly to
the respiratory tract and including intranasal administration. The compound will generally
have a small particle size for example of the order of five (5) microns or less. Such a particle
size may be obtained by means known in the art, for example by micronization. The active
ingredient is provided in a pressurized pack with a suitable propellant such as a chloro-
fluorocarbon (CFC), for example, dichlorodifluoromethane, trichlorofluoromethane, or
dichlorotetrafluoroethane, or carbon dioxide or other suitable gas. The aerosol may
conveniently also contain a surfactant such as lecithin. The dose of drug may be controlled
by a metered valve. Alternatively the active ingredients may be provided in a form of a dry
powder, for example a powder mix of the compound in a suitable powder base such as
lactose, starch, starch derivatives such as hydroxypropylmethyl cellulose and
polyvinylpyrrolidine (PVP). The powder carrier will form a gel in the nasal cavity. The
powder composition may be presented in unit dose form for example in capsules or cartridges
of'e.g., gelatin or blister packs from which the powder may be administered by means of an
inhaler.

When desired, formulations can be prepared with enteric coatings adapted for sustained or
controlled release administration of the active ingredient. For example, the compounds of the
present invention can be formulated in transdermal or subcutancous drug delivery devices.
These delivery systems are advantageous when sustained release of the compound is
necessary and when patient compliance with a treatment regimen is crucial. Compounds in
transdermal delivery systems are frequently attached to an skin-adhesive solid support. The
compound of interest can also be combined with a penetration enhancer, e.g., Azone (1-
dodecylazacycloheptan-2-one). Sustained release delivery systems are inserted

subcutancously into the subdermal layer by surgery or injection. The subdermal implants
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encapsulate the compound in a lipid soluble membrane, ¢.g., silicone rubber, or a
biodegradable polymer, ¢.g., polylactic acid.
The pharmaceutical preparations are preferably in unit dosage forms. In such form, the
preparation is subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials or
ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it
can be the appropriate number of any of these in packaged form.
Other suitable pharmaceutical carriers and their formulations are described in Remington:
The Science and Practice of Pharmacy 1995, edited by E. W. Martin, Mack Publishing
Company, 19th edition, Easton, Pennsylvania. Representative pharmaceutical formulations
containing a compound of the present invention are described below.
Additional objects, advantages, and novel features of this invention will become apparent to
those skilled in the art upon examination of the following examples thereof, which are not

intended to be limiting.

LIST OF ABBREVIATIONS

Ac,O Acetic anhydride

AcOH Acetic acid

DBU 1,8-Diazabicyclo[5.4.0Jundec-7-ene
DCE 1,2-Dichlorocthane

DCM Dichloromethane/Methylene chloride
DIPEA Diisopropylethylamine

DMF N,N-dimethylformamide

DMSO Dimethyl sulfoxide

EDCI 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
Et,0O Diethyl ether

EtOH Ethanol/Ethyl alcohol

EtOAc Ethyl acetate

HOBt 1-Hydroxybenzotriazole

LDA Lithium diisopropylamide

LiHMDS Lithium bis(trimethylsilyl)amide
m-CPBA 3-Chloroperoxybenzoic acid
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MeOH Methanol/Methyl alcohol
MW Microwaves
NMP 1-Methyl-2-pyrrolidinone
PMB 4-Methoxy benzyl
5 RT Room temperature

TBME tert-Butyl methyl ether
TFA Trifluoroacetic acid
TH0 Trifluoromethanesulfonic anhydride
THF Tetrahydrofuran

10 TLC Thin layer chromatography

EXAMPLES
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The following preparations and examples are given to enable those skilled in the art to more
clearly understand and to practice the present invention. They should not be considered as

limiting the scope of the invention, but merely as being illustrative and representative thereof.

Example 1.
ph”” SN ph 0N _0H S ™
PPH,
N DEAA

—f
THF

OH 0. _.0

Ph
I 1 I

5.23g of I in 100mL THF was treated with 2.6g of II, 4.65g PPH3, and 8§ 4mL DEAA. The
mixture was then diluted with EtOAc, washed with water, dried over Na;SO,, filtered, and
concentrated in vacuo. The residue was triturated with hexane and the resultant solid filtered
off and the filtrate was concentrated in vacuo and purified on a column using 100% hexane to
15:1 EtOAc: hexane to yield product I1I.

Example 2.
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N Ph NH,

N/\
EtOH
—
Pd(OH),
H,/50Psi

0.75g of I in 100mL EtOH was treated with 0.15g Pd(OH),, purged with N,, and then treated

Ph

with H; at 50 psi for 2 days. The mixture was then filtered, dried in vacuo to yield 0.39g of
5 I

Example 3.

o -3
Y ()

() o C@
(/j@ \S)I\/N)\Cl o )
B

—
I 1 I
10.53g of I in 100mL DMF and cooled to 0 °C was gradually treated with 1.54g NaH and
10  stirred at 0 °C for 1 h followed by the dropwise addition of 4. 4mL of IT and stirred for 4 h at
0 °C. The mixture was diluted with water and the solid separated and was filtered, washed

with water, and dried. The solid was then triturated with EtOAc/hexane and filtered and
dried to yield 14g of III.

15 Example 4.
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14g of I in 500mL DCM cooled to 0 °C was treated with 14.72g of MCPBA and allowed to

stir at 0 °C for 2 h. 25.8g PPh; was then added and stirred at rt overnight. The mixture was

then washed with saturated NaHCOj solution and the organic layer was separated and dried
5 over Na,;SQy, filtered and concentrated in vacuo. The residue was then triturated with hot

EtOAc and the solid was filtered, dried at 50 °C in vacuo to yield 11g of I1.

Example S.
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Il NN. /Th Chiral 3-(4- { 1 42-((IS,3R)-3- Hydroxy- cycl opentyl am no) -
pyrimdin-4-yl] -1Hindol 4-yll -piperazin-1 -yl)-3 - oxo-propionitrile

|- 59 HBMNo=2011/MB8447. /Th Chiral 3-(4-{1-[2-((1R, 3S) - 3PCHEr2@NP61476

cycl opentylam no)- pyrimdin-4-yl] -1Hindol 4-yll|l -piperazin-1 -y1)-3 -
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0.26g of I in 2mL NMP was treated with 0.39g of I and allowed to stir at 100 °C for 5 h,
cooled to r.t., diluted with water, the solid separated, filtered and dried. The solid was
purified by silica column using 100% DCM to 5% MeOH/DCM. The fractions containing

5 the product were concentrated in vacuo and triturated with EtOAc. The solid was filtered and

dried to yield 0.225g of I1I.

Example 6.



, HO |- 6 0 NIl NN. /Th Chiral 3-(4-{1-[2-((1S, 3S)-3- Hydroxy
- cyclopentylam no)- pyrimdin-4-yl] -1Hindol 4-yll -piperazin-1 -yl1l)-3 -
0XO0- pr opiwOI20r1/d18417 HO | - PCT/EP2010/061476
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0.225g of T in 25mL THF, 5mL EtOH, and 5mL H,0 was treated with 80mg of LiOH H,O

and was allowed to stir ar.t. for 2 days. The reaction was then concentrated and allowed to
stir until reaction completion. The mixture was then diluted with 1N NaOH, extracted with
5 EtOAc, the organic layer separated and dried over Na,;SOy, filtered and concentrated in vacuo

to yield 0.165g II.

Example 7.
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0.165g of 7 in SmL MeOH was treated with 25mL 4.0M HCl in dioxane and allowed to stir

at r.t. for 4 h and then concentrated in vacuo. The resulting solid was then separated, filtered,

and dried in vacuo overnight to yield 0.17g of I1.

Example 8.
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O Nr7s\\O o \\ / 4- { 4-

-yl)-indol-1 - yl]-pyrimdin-2-ylam nol cycl ohexanol

2011/ 0184V ORCII/EHRPAGL10/ 061476 -

42 -

6 3 OH O NH

[4-(4- Methanesul fonyl- piperidin- 1

VO
* NIPETEP2010/061476

4- (4- Acetyl - pi perazi n-1yl) - 1-[ 2- (4- hydr oxycycl ohexyl am no) -
pyri m di n-4-y1] - 1H ndol e- 3- car boxylic

4- (4- Acetyl - pi perazin-1- met hanesul f on

id am de

- 64 00 \NH2 o

met hyl cycl ohexyl ani no) -
pyri mi di n0.4g pfll inBhin BMRW3s weatdsloxigh 22maof AN&M.dEOOH, 0.12g BOP, and 0.2mL

DIEA and allowed to stir at r.t. overnight. The mixture was then diluted with water,

extracted with DCM, purified on a silica gel column using 100% DCM to 10:1 MeOH:DCM.

The fractions containing the product were concentrated in vacuo, the residue triturated with

5 EtOAc, the solid separated, filtered, and dried at 50 °C in vacuo ovemight to yield 27.7mg of

II.

Example 9.

Qun
=

NMP
—_—

HCI/MeOH

I

4

N

)

10 0.3g of I was treated with 0.235g of II in 2mL NMP and stirred at 100 °C for 7 h, cooled to

r.t. and diluted with water, the solid separated, filtered, and dried. The solid was then
purified by silica gel column using 100% DCM to 10% MecOH/DCM. The fractions

containing the product was then concentrated in vacuo overnight, the residue then dissolved

in 50mL HCI/MEOH and stirred at r.t. overnight, then concentrated in vacuo overnight to

15 yield 0.3g III.

Example 10.
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{4-] 4- (4Met hanesul f onyl pi peri di n-1-y1)-indazol - 1-
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12g of I in 100mL 2M HCI/MeOH was allowed to stir at r.t., the mixture concentrated in
vacuo, then diluted with water and neutralized with saturated NaHCOs. the solid was then

separated, filtered, and washed with water and dried in vacuo to yield 7g of II.

N/

5
Example 11.
NN
SN N Ph N Ph
Q | EDCI
JAL
TEA
NH, 2HCI HN N~
s
I I 11
0.776g of Ii in 100mL DCM was treated with 1.44g EDCI, and 2.8mL TEA and then treated
with 1.84¢g of I and stirred at r.t. for 4 h. the reaction mixture was then concentrated in vacuo
10 and diluted with water, extracted with DCM, washed with saturated NaHCO; and brine, the

purified on a silica gel column using 100% DCM to 10% MeOH/DCM. The fractions

containing the product were then combined and dried in vacuo to yield 0.61g of I1I.

Example 12.



4-{4-[4-(4- Methanesul fonyl pi peridin-1-y1)-indazol -1-

y1l] - pyri m di n-2-yl am nol cycl ohexanol /-0 N-..../ \N el UTILITY
The conpowodstiafis4ini s i nvention are .|INK inhibitors andPas/EPaeih/oarsge
expected to be effective in the treatment of a w de range of .INK nedi ated
di sorders. Exenmplary .INK nediated 5 disorders include, but are not limted
to, autoi mune disorders, inflammtory “disorders, netabolic disorders,
neur ol ogi cal di seas /anq,eanﬁer. Accordi ngly, _es ds of the invention
can be used to treaﬁmone or nore of such di sdider )WFEHSOHE enmbodi nent s,
WO 2011/ 018417PCT/ EP2010/861476 - 43 THiegmpounds o¥_the inventi on can be
used to treat a .INK ed di sor del* ¥lth as r toid arthritis,
asthma, type |l diabeteés zhei ner' s di sease, Hg son's di sease or
stroke. Adm nistration ardd Pharmaceutical Conposi t¥ons The invention

i ncl udes pharnaceutical ENQPOS| tioNns conprising eﬁ§{;¥;§£‘9pe conmpound of 5
the present invention, or 3F idﬁividual i sonmer, rac c ®F non-racemc

m xture of isomers or a phamaceutically acceptable salt]or solvate
thereof, together with at | east one pharmaceutically acceptable carrier,
and optionally other therapeutic and/or prophylactinc i ngredients. In
general, the conpounds of the invention will be adm nistered in a

t herapeut i.ﬁgb%vianobﬁﬁtmp “Jagtr@ﬂwmth P HARYT IR dﬁopwisegﬁﬁpa&ﬂre@[agfﬁ of
adm nistratTon for agents t I tabl e dosage

N

b

at serve simlar utilities. Su
ranges areveryipltead thenToslod tavet. el quenchedefitr 43 yqubonORltyglutiai,loxiraciediwitip s t

f bl - 3Q . dai d [ f :
Ceveri ty BoAnanPeladeio, FRERY P iR IRL R R B R R LRPER Y 1

subj ecs, the potency of the conpound used, the route and form of

adm nistration, the indication towards which the admnistration is 15
directed,Eﬁﬁﬁpkﬂé°preferences and experience of the nmedical practitioner
invol ved. One of ordingky skill in the art of treating such diseases wll
be abl e, w thoutPundulg experimentation and in reliancggupon personal
know edge and the di skl osure of this Application, to 4stertain a

therapeutically effg e am)untI f the cogpmpunds of present invention
for a given disease Conmpoundss of Mbhe i muention e adm ni stered as
phar maceuti cal fornulMetions incTuditg those—swt abl oral (including

buccal and sub-lingugﬁ), rectal, nasal, tofi@HZ py mdnary, vaginal, or
parenteral (including NtTRRTScul ar, intra%ﬁﬁ??ia],“Lﬂk(g?heom

subcut aneous and intravenoud) adninistration or 073 formsuftable for

adm ni stration by inhalation or insufflation. The preferred 'manner of

adm nistration is generally oral using a convenient 25 daily dosage regi nen
whi ch can be adjusted aceording to the degree offaffliction. A conmpound or

conpounds_ of e invention 0 her wi e or nore.conv ion
e tvant 2 e ab e @gio | 4sepEh iehodtut DR GaG el itk s heSt The
phar maceuglogadt of e toh WS tiRdrelal twithAPGIRK OH) g dHAL BBEE Ut | RL EtOH

conmposi tions and unit dosage forms nmay be
10 toyield 1g of IIL.

Example 14.



conpri sed of conventional ingredients in conventional proportions, with or
w t hout additional 30 active conpounds or principles, and the unit dosage
fornms nmaywoantidilisdiany suitabl e effective amount of the &CwiRPeolvfgreei ent
commensurate with the intended daily dosage range to be enpl oyed. The
pharmaceutical conpositions may be enplayed as solids, such as tablets or
filled capsul es, senisolids, powders, sustained release fornulations, or

| i qui ds such as WD 2011/018417PCT/ EP2010/ 061476 - 44 - sol uti ons,

suspensi ons, enul sions; +=xirs, or filled capsules for oral use; or in the
form of suppositorieg fog rectal or vaginal admnistration; or in the form
of sterile injectable lutions for parenteral use. Formulatigns containing
about one (1) nmg of ackive ingregtlent or, nore broadly, aboupNQ 01 5 to
about one hundred (1q0O) , per bl et, are accordingly suitlab
representative unit dgsage for he conmpewnds of the inverN may be
formulated in a wde v3riety of 4l adm++st++=t i on dosage forjns. The

phar maceuti cal conposisons and dosage folffF"HEY conpri sesa etygound or
conpounds of the geg i nvent LR omphakigaceut i cal |y aceq e salts 10
' zponent”. TRe phar H&€eutical ly accerp carriers
may be either solifl or Tiquid. Solid form preparations igclude powders,
tablets, pills, ftaywsul es, cachets, suppositories, and fi spersi bl e granul es.
A solid carrier q;éibe one or nore substances which nma Qggo act as

di luents, flavornw agents, solubilizers, lubricants, slsp i ng agents,
bi nders, preservatiy%s, tabl et dishntegrating agent g, or anjencapsul ating
material. In powdere, the 15 carrier generally is a tinel i ded solid
which is a mxture with the finely divided active conpone n tablets,

the active conponent generally is mxed with the carrier hayfng the

necessary binding capacity in suitable proportions and coqggg;:d in the
shape and size desired. The powders and tabl ets preferabl ’c ain from

about one, (1) .1o about sev (79) pe of the acti C ound

S bl o 48 PrEPeTFonaY § I el AL NP abd v 104 C AFB0T Co bttt
nmagnesi um ShRpdih&l witllvater, IORNid sbedt @8 FilteRACIHdUricdeThé §dlid wdsah&n, gel atin,
tragacant h, methyl cel | ul ose, sodlun1carboxggeth | cellul ose, a low nelting

wax, cocorurdigdbepsilicagel qohen ygieg 100feDCM AGMnThe &agtipmended t o

i nclude t - I ' ! I I erial
s car b1 ey e HcHbA: ke RPN ARV bY EERRRY kb Bl

wi t hout cBEtQAeasd the solsseparated efiltdoyd, and dried @rvacwhiTte sbBd,iB8aseschant i on wit h
it. Simlarly, 25 cachets and | ozenges are included. Tablets, powders,
capsul es, dipiolted,in 2erohdttH;, analrfanll 51 ged0.irby oblei( @H).9HI0 wastbemaddsdiifalboivied f or
oral admnistration. Oher fornms suitable for oral adm nistration include
liquid foP¥ihgrddtemel YRk watse hBe mikteisuyasialaged ©ypippdt eremightsthenqueous

sol ut i ONS,oACHRMISH SUIPIRS! REaliRl Wil ! fATHR RBRES AL HciMiabh dAEEin
intended to be converted shortly before use to liquid form preparations.
Enul silBnsva@0o aegmight 3158 5&rtedicid0.2dtall.ons, for exanple, in aqueous

propyl ene glycol solutions or may contain enul sifying agents, for exanple,
such as lecithin, sorbitan nonool eate, or acacia. Aqueous sol utions can be
prepar ed Ryarflpeds] ving the active conponent in water and addi ng suitable
colorants, flavors, stabilizers, and thickening agents. Agueous suspensi ons
can be WD 2011/ 018417PCT/ EP2010/ 061476 - 45 - prepared by dispersing the
finely divided active conponent in water with viscous material, such as
natural or synthetic guns, resins, nethylcellul ose, sodium

car boxynet hyl cel | ul ose, and ot her well known suspendi ng agents. Solid form
preparations include solutions, suspensions, and erul sions, and nay
contain, in addition to the active conponent, colorants, 5 flavors,
stabilizers, buffers, artificial and natural sweeteners, dispersants,

t hi ckeners, solubilizing agents, and the |ike. The conpounds of the
invention may be fornulated for parenteral adm nistration (e.g., by
injection, for exanple bolus injection or continuous infusion) and may be
presented in unit dose formin anpoules, pre-filled syringes, small vol une
infusion or in multi-dose containers 10 with an added preservative. The
conpositions may take such fornms as suspensions, solutions, or enulsions in
oi ly or aqueous vehicles, for exanple solutions in aqueous polyethyl ene

gl ycol . Exanples of oily or nonaqueous carriers, diluents, solvents or
vehi cl es include propyl ene glycol, polyethylene glycol, vegetable oils
(e.g., olive oil), and injectable organic esters (e.g., ethyl oleate), and
may contain fornulatory agents such as preserving, wetting, 15 enul sifying
or suspending, stabilizing and/or dispersing agents. Alternatively, the

= D LT ' N o o 1 . Y I oy I ) r



The conpounds of the invention may al so be fornulated for adm nistration as
suppositories. 30 Alow nelting wax, such as a mxture of fatty acid

gl yceri desoaniignsaa butter is first nelted and the acti PETEPAQPONEHT6 | S

di sper sed honogeneously, for exanple, by stirring. The nolten honogeneous
m xture is then poured into convenient Sized nolds, allowed to cool, and to
solidify. WD 2011/ 018417PCT/ EP2010/ 061476 - 46 - The conpounds of the

i nvention may be fornul atled for vagi nal adm ni stration. Pessaries, tanpons,
creans, gels, pastes, fedgas or sprays containing in addition to the active
i ngredi ent such carrigrsgsas are known in the art to be appropriate. The

subj ect conpounds may formul ated for nasal adm nistratf¥gha The sol utions
or 5 suspensions are a Qlied directly to the nasal cavi conventi onal
means, for exanple, t hYa dropper, pipette or spray. The fornul ati ons may

be provided in a single gr nultidose form In the latter
or pipette, this may b§

appropriate, predeterng

xase of a dropper
achi eved by the patient adm ni steking an

ed volume of the solution or ¥ sion. I n the
case of a spray, be achi eved for exanple by : bf a metering
atom zing spray pugp~Jlg/The conpounds of the inventipon y be fornul at ed
for aerosol adninigtration, particul arl yporo the regpRgatory tract and

including intra | admi ni stratikhn. Th%I onpound {um | I} general |y have a
smal | particle &izef'for exanpl efof Nt he of fi ) mcrons or |ess.
Such a particle s may be obtki ngd by mmeans known in {the art, for exanple
by nicronization. Th§active ingredi ent & provi ded i nJa_pressurized pack
with a suitable praq |] | ant such g@s a chloro- 15 fluorp bon (CFC), for

exanpl e, dichl or odi br oret hane, trichl orof | uoronet hage/ or

di chl orot etraf | uor oetfrane, or carbon di oxide or other suitable gas. The
aerosol may convenieptly also contain a surfactant sygiRas lecithin. The
dose of drug may hg-taptrolled hy a netered val ve. @Iter éfzzely the active
ingredients may be provided in a formof a dry pomder, fQr anpl e a powder
m x of the conpound in a suitable powder base such as 20 Chose, starch,
starch derivatives such as hydroxypropyl net hyl cell ul ose and

pol yvi nyl @924godfildn AmL(IPMP)was Treatep owithe).3 Idgrof BEXP, @3B LfDIHA, angdIS0mg af be nasal

cavity. Th owder conposition may b esented i.n unit dose for or
Cramml e 1ol SRS P yr Rl SRR R BPorbied B AL | o
whi ch t hediQWe efcrayd PerifelnbydiBéBree tolhyn Eiaps 00% IOVt hedevie ORI VE nd
desired, fornulations can be prepared with enteric coatings adapted for

sust ai Aedthefragtins conqeaatpdirneonse. abiva Mipdict af thiseastion {2&ge vy Ben Hgtedi ent .
For exampty 3CriCRIPRHIABCA ol MAIRIASE W & BY SRR GAMEGoIf(Wcpthated 1 n
transdernmal or subcutaneous drug delivery devices.” These delivery systens
ar e advanfilagebusicdhhrercsustaeld®digriél.ease of the conpound is necessary and
when patient conpliance with a treatnment reginmen is crucial. Conpounds in
30 transdermal delivery systens are frequently attached to an ski n-adhesive
sol i d suppedmpleee conpound of interest can also be conmbined with a
penetration enhancer, e.g., Azone (1- dodecyl azacycl ohept an-2-one).
Sust ai ned rel ease delivery systens are inserted subcutaneously into the
subdermal | ayer by surgery or injection. The subdermal inplants -47 -
encapsul ate the conpound in a lipid soluble nenbrane, e.g., silicone
rubber, or a biodegradabl e polyner, e.g., polylactic acid. The
pharmaceuti cal preparations are preferably in unit dosage fornms. In such
form the preparation is subdivided into unit doses containing appropriate
quantities of the active 5 conponent. The unit dosage form can be a
packaged preparation, the package containing discrete quantities of
preparation, such as packeted tablets, capsules, and powders in vials or
anpoul es. Also, the unit dosage formcan be a capsule, tablet, cachet, or

| ozenge itself, or it can be the appropriate nunber of any of these in
packaged form Oher suitable pharmaceutical carriers and their

formul ations are described in Rem ngton: 10 The Sci ence and Practice of
Phar macy 1995, edited by E. W Martin, Mack Publishing Conpany, 19th
edition, Easton, Pennsylvani a. Representative pharmaceutical fornulations
cont ai ning a conpound of the present invention are described bel ow.
Addi ti onal objects, advantages, and novel features of this invention wll
beconme apparent to those skilled in the art upon exam nation of the
foll ow ng exanpl es thereof, which are not 15 intended to be limting. LIST
OF ABBREVI ATI ONS Ac20Aceti c anhydride AcOHAcetic acid 20 DBUL,8 -D i azab
icyc lo [5 .4 .0]Junde c-7-ene DCEL, 2-Di chl or oet hane

DCVDI chl or onret hane/ Met hyl ene chl ori de DI PEAD i sopropyl et hyl am ne

™R A~R 1 R N T Y L e AP SR NS o 1L



EDCI 1- ( 3- Di et hyl am nopr opy1) - 3- et hyl car bodi i m de hydrochl ori de Et 20D et hyl
et her Et OHEt hanol / Et hyl al cohol Et OAcEt hyl acetate 30

HOBt 1- Hyowoxytiemgatrri azol e LDALI t hi um dii sopropyl am de PCHYPSUi0w6i4G6n

bi s(trimethyl silyOam de m CPBA3- Chl or oper oxybenzoic acid WD

2011/ 018417PCT/ EP2010/ 061476 - 48 - MeQQHWet hanol / Met hyl al cohol

MMM crowaves NWVP1- Met hyl-2-pyrrolidi none PVB4- Met hoxy benzyl 5 RTRoom
tenperature TBMEtert-Butyl methyl ether TFATrifl uor eligC aci d

Tf 20Tri f | uor onmet hanesul foni ¢ gnhydri de THFTet r ahydr of ran’ 10 TLC Thin | ayer
chr omat ogr aphy EXAMPLES The N_.ow ng preparations aps.exanples are given
to enable those skilled in t@ rt to nore clearly findefjstand and to
practice the present inventivan.”They should not be €gnsidered as limting
the scope of the invention, bt nerely as being illusfrative and
representative thereof 15, Exgdgle 1. Phl1l1111 5. 2kg of! in 100nL THF
was treated with 2. 6g of ' ; The 20 m xture was
then diluted with EtOAc, th water, drieg a2504, filtered,
and concentrated in vacug. i th hexane and the

resultant solid filtergda@ff and thgyfiddrate concentrated in vacuo and
purified on a colum y8i ngv100% hexeipe to 15: ENBAC: hexane to yi el d
product I1I1. i DCM —
N N
H -_— H
o £ E
\_NH (\)\,FIH
O;S 0>

—f)

II

0.5g of I in 3mL DCM and 3mL NMP was treated with 0.27mL Et;N and stirred for 10 min
then cooled to 4 C and 0.10mL TMSNCO then added dropwise and the mixture allowed to
warm to r.t. and stirred at r.t. for 18 h and an additional 0.05mL of TMSNCO added and the

5 mixture allowed to reflux for 2 h and stir at r.t. for 18 h. The mixture was then concentrated
in vacuo, water added to precipitate, the solid filtered and purified on a silica gel column
using 0% to 5% MeOH/DCM and the fractions dried in vacuo to yield 0.053g (11%) of
product II.

10 Example 17.



Exanple 2. WD 2011/ 018417PCT/ EP2010/ 061476 - 49 - 111 0.75g of! in
100nL EtOH was treated with 0.15g Pd(OH) 2, purged with N2, and then treated
with H2 awo201pas417or 2 days. The mi xture was then flltecmdﬂaMmmedﬂcn vacuo
to yield 0.39g of 5I1. Exanple 3. +Y Oy0O O ( )DMF NaH + 0OC d 111111
10.53g of! in 100nm. DVF and cooled to was gradually treated with 1.54g
NaH and 10 stirred at O Cfor 1 h followed by the dropw se addition of
4.4nmL of!! and stirred for 4 h at 0 C The m xture was dil uted th water
and the solid sepapated and was filtered, washed with maber ﬁqldrled. The
solid was then trit Bd with EtO0Ac/hexane and fllter driled to yield
14g of!'t!t, - 50 - +¢% YY ODCM MCPBA(N) 14g of! in 500nf] oled to 0 C

was treated with 147 of MCPBA and allowed to stir Cfor 2 h. 25.8¢g
PPh3 was then adde stirred at rt overnight. The re was then

washed with saturatel NaHCO3 sol ution and the organic r was separated
and dried 5 over Nazk4, filtered and concentrated in vdgcuo . The residue

was then tritur h hot Et0Ac and the solid wa red, dried at 50

' PR
o i ™ NMP H
\_~u o £
= \ _NH
O’i o=

I Il I

0.5g of I in 3mL DCM was treated with 0.27mL Et3N in 1-3mL NMP and stirred at r.t. for
10 min and 0.323g of I then added and the reaction allowed to stir at r.t. for 16 h. The
reaction mixture was then diluted with 100mL EtOAc, washed with water, extracted with

5 EtOAc, the organics combined and washed with water and brine (2x), and dried over Na,;SOs,
filtered, and the filtrate concentrated in vacuo, the solid triturated with DCM and pet. Ether,
the solid filtered off, and dried in vacuo to yield 0.388g of II1.

Example 18.



Exanple 5. WD 2011/018417PCT/ EP2010/ 061476 -51 - Ph 0.26g of! in 2nL
NVP was treated with 0.39g of!! and allowed to stir at 100 C for 5 h,
cool ed t owp.2011/01841Fut ed with water, the solid separ at edPClriEPR@os614a6d
dried. The solid was purified by silica colum using 100% DCMto 5%
MeOH DCM  The fractions containing 5 the product were concentrated in vacuo
and triturated with EtOAc. The solid was filtered and dried to yield 0.225g
of 11!, Exanple 6. WD 2011/018417PT/ EP2010/ 061476 - 52 - 0.225g of! in
25mL THF, 5nlL Et OH, and 5ni 420 eated with 80ng of LiOH H20 and was
allowed to stir ar.t. for 2 he reacti on was theg concentrated and
allowed to stir until reactijon c | eti on. The m xt urg=¢@%¥Lt hen di |l ut ed
with 1IN NaCOH, extracted mﬂiz:j Et 0OAc, the organic Iayer&separated and dried
over Na2SO4, filtered and [condentrated in vacuo to yiE;j:E.1659 Il. Exanple

.16

s

61476 - 53 - OH I g of /in 5nL MeOH
tir at r.t. for 4

as then separat ed,

7. WO 2011/ 018417PCT/ EP2

was treated with 25nL 4. OM HC1 i n di oxane and al | owed

h and then concentrated
filtered, and dried i nag

N

(Q ) (4

_ 10-20% TFA /S

L,
é DCM

xquUO. The resulting solid

o £ v
\\ _~NH o £
0> \\ ~NH
O’T
I I

0.388g of I in 20mL DCM was cooled to 4 °C and treated with 2mL TFA in 10mL DCM
(20%) and the mixture was allowed to stir at r.t. for 24 h. The reaction mixture was then
concentrated in vacuo, extracted with EtOAc, washed with sat’d NaHCOs, the organics dried

5 over Na,SQ,, concentrated and purified on a silica gel column usin 0% to 10% MeOH/DCM,
and the product triturated with EtOAc and dried in vacuo to yield 0.017g of I1.

Example 19.
I
e
%
N
' C
N
N
Qj (0] (0] Et;,N
+ Isl Isl DCM 4
oW N
74 o} o N
N
H

I I 11

10 1.0mL of EtsN and 0.667g of II were added to a suspension of I (1.00g) in 15mL DCM under
N,. The suspension was cooled on an ice bath to 4 °C and 0.53mL of EtsN was added slowly



5 Exanple 8. WD 2011/018417PCT/ EP2010/ 061476 - 54 - 0.1g of! in 3nL DW
was treated with 22ng of CNCH2COOH, 0. 12g BOP, and 0.2nlL DI EA and al | owed
to stir aworoti/oismer ni ght. The m xture was then dil ut edPairtEr2eatoers; 6
extracted with DCM purified on a silica gel columm using 100% DCMto 10:1
MeOH DCM  The fractions containing the groduct were concentrated in vacuo,
the residue triturated with 5 Et0Ac, thé solid separated, filtered, and
dried at 80t feactiacllowod &r rehghitt., tvateyiaddadl, thz nTimgyroé¢xtiapted Bt @d 10
0.3g of ! wa reate ith 0.23 of 'l i.n, 2m and stirred at 100. C for 7
. cool ed"egep W " dhy sl ieh an it PR B ARl R FistL g
and dri edthe phelustalli @.98ag, 9Me)n purified by silica gel colum using 100% DCM
to 10% MeOH DCM The fractions contai ning the product was then concentrated

in vacuo overnight, the residue then dissolved in 50m. HC1/ MEOH and
stirred ajyf 20V SF s A4 (4L QNI @R hetsidedi@ina LAl Gtindi@inlR Yi el d
0. 3g o7 ’l‘zx'g?r}ﬁlg Phds 0l LA AANE AL A B ATHIEHALIN PPfdidin 'z 1L o

E NH2 | | Ylantep}edyclohexam@bnl 2M HC1/ MeOH was al l owed to stir at r.t., the

m Xture concentrated in vacuo, then diluted with water and neutralized with
saturated NaHCO3. the solid wasu)tlﬁﬁ\n < arated, filtered, and washed with
wat er and dried in vacuo to yi e)de gN\of]!. Exangle 11.

H

_o
S/
(%

OH
Step 1: Preparation of 4-bromo-1-(2-methylsulfanyl-pyrimidin-4-yl)-1H-indole
Br

NI N ©\/> N
L ! Cho
=N

4-Bromoindole (20g, 102 mmol) was dissolved in 70 mL of NMP and the solution was

10

stirred under ice bath. Sodium hydride (6g, 60% in mineral oil, 150 mmol) was added in
small portions over 30 minutes. The mixture was stirred at room temperature for 40 minutes
and then cooled under ice bath. A solution of 4-chloro-2-methylsulfanylpyridine (19.7g, 122

15 mmol)in 10 mL of NMP was added through a dropping funnel over 10 minutes. The mixture
was stirred at room temperature overnight. Water (150 mL) was added with stirring. The
solid material was filtered and washed with water, air dried. This material was suspended in
hot ethyl acetate (200 mL) and dichloromethane (200 mL) was added to give a clear solution.
Charcoal (5g) was added and the mixture was stirred for 10 minutes, filtered through Celite.

20 The resulting solution was gently evaporated to remove dichloromethane until crystalline
material appeared. The mixture was kept at room temperature for 2hrs and crystals were
filtered, rinsed with cold ethyl acetate (90 mL), air dried, to give 4-bromo-1-(2-
methylsulfanyl-pyrimidin-4-yl)-1H-indole as an off white solid (21.5g, 65%). LC-MS calcd
for Cy3H;oBrN3S (m/e) 318.98, obsd 320.0 (M+H).

25



: _17TH2 2HCL 111 = HN).rN Ol IIl 0.776g of li in 100nm. DCM was treated
with 1.44g EDClI, and 2.8nlL TEA and then treated with 1.84g of! and stirred
at r.t. fwo2ainis4ihe reacti on m xture was then concentr aCekpr2o1owea® 10 and
diluted with water, extracted with DCM washed with saturated NaHCO3 and
brine, the purified on a silica gel colym using 100% DCM to 10% MeOH DCM
The fractions containing the product were then conbined and dried in vacuo
to yiel d ®ep Ly Pafpatation Bfahpi-methanesulgy20iperidimglU s IFpaT/EpRYOfa0glpyzBnidin-56 -
I 1 2. 29 _o@_!lré_n 100nL. THF was treated with LAH in THF dropwise at r.t. and
refl uxed %\5/' r |51%1f) “and then cooled to r.t. and guenched with 10% aqueous
salt solution, extracted with Et0Ac, dri Qd/over Na2Ss™4, filtered, and
concentrated in vacuo overnight to yiel @2.2g of!!. Exanple 13. 2.29
of! was trgated with 1.13g of!! in 100nL and treated with 1.7nm TEA
The product/ of this reagtion was then trigated with 0.6g Pd(OH) 2 and H2 at
50psi in tOH 10 tolyield Ig of 11! "NExanple 14. WO

2011/ 0184 ¥ PCTNEP2010/ Oq\f%G - 57 -

/N N —

N
N
\N»\s/ cl é\N

4-Methylsulfonyl-piperidine hydrochloride (6.89g, 34.5 mmol) was grinded into fine powder
5 and mixed with fine powder of sodium tert-butoxide (7.65g, 79.6 mmol) in dry dioxane (180
mL). After 30 minutes of stirring, 4-bromo-1-(2-(methylthio)pyrimidin-4-yl)-1H-indole (8.5g,
26.5 mmol) was added followed by dry dioxane (10 mL) and the mixture was bubbled with
argon for 10 minutes. Bis(tri-tert-butylphosphine)palladium (1.02g, 2.0 mmol) was added
followed by dry dioxane (10 mL). The mixture was bubbled with argon for 5 minutes and
10  then sealed. The sealed thick wall bottle was put into oil bath at 65 °C and heated to 120 °C.
The mixture was stirred at 120 °C for 1.5 hr. The resulting mixture was cooled to 50°C and
filtered through a thin layer of Celite, rinsed with dioxane (100 mL). The filtrate was
concentrated and extracted with dichloromethane and saturated ammonium chloride solution.
The organic layer was dried and concentrated to a volume about 25 mL. The mixture was
15 treated with ethyl acetate (150 mL) and the yellow solid was filtered to give the desired
compound (4.65g). The filtrate was concentrated and dissolved in dichloromethane and
purified through ISCO flash column chromatography (200g silica gel, 20% to 100% ethyl
acetate in hexanes) to give second batch of desired product as a yellow solid (1.67g,
combined total 6.32g, yield 59.1%). LC-MS calcd for CioH2:N405S, (m/e) 402.12, obsd

20 4029 (M+H).

Step 3: Preparation of trans-4-{4-[4-(4-methanesulfonyl-piperidin-1-yl)-indol-1-yl]-

pyrimidin-2-ylamino} -cyclohexanol



: 0 OH 0.4g of! was treated with 0.465g of!! in 3nL NWMP and stirred at 100
Cfor 5 h, cooled tor.t. and diluted with water, the solid separated,
filtered,wandidnsad. The solid was then purified by siliPCa/Eped1omoi4a6m usi ng
100% DCM t o 5% MeOH/ DCM The fractions 5 containing the product was then
concentrated in vacuo overnight, the residue triturated with Et OAc, and the
solid separated, filtered, and dried in'vacuo. The solid, 028g, was then

di ssol ved cbn 20mL THF ag&‘i oL EtOH and 0.11g of Li(OH)2.1-120 was then
added f ol Peyted by the Jdition of 5nL water. The mixture was allowed to
stir at r.t~overnight, (then concentrated in vacuo then neutralized with
HCl1 and t olid separ , filtergd/and dried in 10 vacuo overni ght at 50

CtoyieldD.244g I11. anmpl e 15. 1/018417 - 58 -
PCT/ EP201 76 _O.f! in 2m tr&at@d with 0.311g of BOPR,
0.33nL DI md 80ny o nd al | owed to@?“\@tﬁf. verni ght, diluted
wth water, golid separ%&mﬂ, filtered d t dr "¢H1 vacuo and

purified by SI( 9@ gel colu ﬁsulg 100% DCM t o 20% MeOH DCM and 5 the
fractions concénfrated in vacllod The product of this reaction, 0.28g, was

then trea h 3 FA i.n. 30 I dtos a rni ght
et he P e bRt BB et g R oy e - ubdholy | | (FUEL™
Exanmpl e 19 9 nimdtPwas dlsso@velégn 9()(5 niLnofgdﬁMMeﬁl@ﬁ'e 3 SMMPOH%S td @t @flleMict h
0.27nmL Et3N and stirred for mn then cooled to 4 C and 0. 10n. TMSNCO

t hen addebiaﬂ@mmbMCélthémaS _tgrenam Rurtly &7, 6 waito ovanedded i small parrienssevier 28d at
;I T ovve t o r e I ux ‘oril?gczthé %ﬁjrst\gasc%ﬁﬁbd B{ICJW@Sﬂﬂdﬁg a%‘é]n%(t{au gra%§%0 r e
concent r a2 ées. iStirmgs biar, wavatearovad ded theosqjumm pag adxﬂcd irhé&cestmith. > diyrhdreromdd and
T b ST o 0 O R A eSS
2011/ 018413{EP63]—/ BP204RL0GHAIE for6Q2 hrs. The mixture was filtered and rinsed with
dichloromethane (400 mL). The filtrate was extracted with 0.2N sodium hydroxide solution
10 (800 mL) and dichloromethane. The organic layer was washed with sodium chloride solution,
dried over sodium sulfate and filtered. Solvents were evaporated to give a dark foam material
(8.5g). This material was dissolved in dichloromethane (100 mL) and treated with charcoal
(3g). The resulting mixture was filtered through Celite. The filtrate was treated with hot ethyl
acetate (200 mL) and the mixture was gently evaporated to remove dichloromethane. The
15 crystalline material was filtered to give a mixture of sulfone and sulfoxide (1:1 ratio, 4.30g,
49.7% yield). LC-MS for the sulfone calcd for C;oH2oN404S; (m/e) 434.11, obsd 434.9
(M+H); for the sulfoxide calcd for C1oH»N4O3S; (m/e) 418.11, obsd 418.9 (M+H).

The mixed sulfone and sulfoxide from above (4.30g, 9.9 mmol) and trans-4-
20 aminocyclohexanol (3.42g, 29.7 mmol) were suspended in 150 mL of dioxane in a sealed
tube and stirred at 150 °C for 2 hrs. The mixture was cooled to 40 °C with stirring. The top
clear solution was decanted and the dark tar was rinsed with dioxane (60 mL). The combined
dioxane solution was evaporated and the residue was extracted with a mixture of ethyl acetate
and THF and ammonium chloride solution. The organic layer was washed with concentrated
25 ammonium chloride solution and dried over sodium sulfate. Solvents were evaporated and
the residue was dissolved in methanol (200 mL). The clear solution was gently evaporated

until crystalline material appeared (less than 20 mL methanol was evaporated). The



0.5g of! in 3nL DCM was treated with 0.27nL Et3N in 1-3nL NWP and stirred
at r.t. for 10 mn and 0.323g of!! then added and the reaction allowed to
stir at rwo.20fins#18 h. The reaction m xture was then di Parag2ewb141©0NL

Et 0Ac, washed with water, extracted with 5 Et0Ac, the organics conbi ned and
washed with water and brine (2x), and d6r|ed over Na2SO4, filtered, and the
filtrate concentrated in vacuo, the SO|Id triturated with DCM and pet.

Et her, theysaling niiktluteewe@l kowtf at rap tdmpedtura fvat bo sl Qlﬁeliﬂte@:d:%@a@edowithl

Exarrpl e 18. 11/ /.EP2010/ 0614 of,!

XDl L SR LR ARARARE Sy PSS R R Y

was al | owgdmétharsssiilfordt-pipetidinfloyl)-adioh 1 -yTheringidint 1-glamii ol tdyicBheasol h¢§n27g,
concentrated in (\{acuo, extracted with Et OAc, washed with sat'd NaHCGO3, the
or gani cs W1eqiddover Na2SO4, concentrated and purified on a silica gel

col umsusin 0% to 10% MeOH DCM and the product triturat ed with Et0Ac and
dried in vacuo to yield 0.017g of!!. Exanple 19. WO

2011/ 0184@?4?@%Izrbz@4@/s@6@4[ﬂ6(4-MeQ1anesalﬂfdnylkmpmémﬂ-Eh-lmazohkd'l]tnyrneubm r.t.
wat er add xtracted with DCM and washed with water. The
organi c Igylearlﬁl\l/\lg}scycf)ﬁ)heégwqth Na2SO4, concentrated in vacuo to yield the
product 111 (0.950g, 95% 5 Exa 20:

Trans- 4- 14-[ 4- (4- Met hanesul f onyl eri di n-1-yl)-indol-1-yl]-pyrimdin-2-
yl am nol -cycl ohexanol oH qparation of 4-bronp-1 -(2

-met hyl sul fanyl -pyri m di n-4-y e Br 10 4-Bronoi ndol e (20g, 102
nmol ) was dissolved in 70 nL F\t he/ S I&tpon was stirred under ice
bat h. Sodi um hydri de (6g, 609 oNl nmol ) was added in small
portions over 30 mi nutes. The\y wdS S red* at roomtenperature for
40 mi nutes and then cool ed undér ice bath. A solution of

4-chl or o- 2- et hyl sul f anyl pyri dPHe (19.7g, 122

Stepl: Preparation of N-(2-methylsulfanyl-pyrimidin-4-yl)-hydrazine

Cl
(\( (\(N‘N

N\fN N-N . N\fN
S S

10
In a 250 mL round bottom flask, 4-chloro-2-methylsulfanyl-pyrimidine (5g, 31.1 mmol),

hydrazine (4.5g, 140 mmol) and potassium carbonate (6.45g, 46.7 mmol) were combined
with ethanol (50 mL). The mixture was refluxed for 3hrs and filtered. The filtered solid was
rinsed with ethanol (30 mL). The combined ethanol solution was evaporated to give a crude

15  oily mixture which was purified by ISCO flash column chromatography (30% to 100% ethyl
acetate in hexanes) to give N-(2-methylsulfanyl-pyrimidin-4-yl)-hydrazine as a white solid
(2.8g, 57.6% yield).

Step 2: Preparation of 2-fluoro-6-(4-methanesulfonylpiperidine-1-yl)benzaldehyde
0]

F IO N F o\
9 ,
. O3l Cl N ﬁ“o
0*7~ o

In a 250 mL round bottom flask, 2,6-difluorobenzaldehyde (7.12g, 5.4 mL, 50.1 mmol), 4-
methanesulfonylpiperidine hydrochloride (10g, 50.1 mmol) and DIPEA (7.77g, 60.1 mmol)

20

were combined with acetonitrile (75 mL). The mixture was stirred and heated at 80 °C



15 mmol) in 10 nL of NWP was added t hrough a dropping funnel over 10

m nutes. The m xture was stirred at roomtenperature overnight. Water (150
nm.) was awslOedimiisf17stirring. The solid material was fil rerag2@odéwnashed
with water, air dried. This material was suspended in hot ethyl acetate
(200 nL) and dichl oronet hane (200 i) s added to give a clear solution.
Charcoal (5g) was added and the m xture was stirred for 10 mi nutes,
filtered overwghthToe miktgre @@S GWQOWE@Lﬂnﬂi axgrastod Mtithdhclvlalmgemnt: ynfévam)aaded to
renmove dICh| Qr 0 thane ntil %/th(i h e materi al ﬁ)l ifdt de xrure was
kept at rSoHPelFerErlf &P yaswbedi PP ied Oy 2 PEFELE SRR ¢
COlﬂ et hﬁh@-&fﬂl@ eso(hag wik) | trltatalteddl’wﬂg cl:dld) gihyke dbeﬁfetl)mr’fﬁ hff()ﬁil- 2dﬂ1(1oro -6-(4-

met hyl sul f any rim.din-4 -1H1ndole as an o te soli

65% . LC-REh g oy alp@ﬁeﬁlé@meﬂé?méy i 9884}?)b§t?1‘§20L§ Wma% v%r
2011/ 0384@71@9%@0@@1%99;6@%501@@6o@ﬁ? 2: Preparation of

4- (4- met hanesul fonyl - pi peridi n- - -(2 -methyl sul fanyl - pyrim din-
4-y1)-1Hindo I e N N 4-Met hyl sul fonyl - pi peri di ne hydrochloride (6.89g, 34 5

nmol ) wasg Nt n r di um

tert - but oxtlg%e %?ﬁgpé 10870548& 1%8\9?&%“1?&% %CP oxlglgléw()'fga I{rﬁ}ﬁylgﬁtwgl p)%m?h%nut es

of stirrisgl)- 14Ibrdem1e1 (2-(methylthio)pyrimdin-4-yl)-1Hindole (8.5g, 26 5
mol ) was added foll owed by dry dioxane (10 nL) and the m xture was bubbl ed
wi th argon_f 10 minutes. Bis(tri-tert yl phosphi ne) pal | adi um (1. 02g,

2.0 mmol) s/added foIIOfNed]/HyNdry di.oxda ( Q mL). The m xture was

bubbl ed w r@f_or 5 Jytes and 1 then\seal ed. The seal ed thick wal
bottle was utd bath at 65 C and het O/C The mi xture was
stirred at 120 C for®1.5 hP~ The resul ting mx?ur Sigool ed to 50C and
filtered through a thin Iayer of Celite, rinsed with df oxane (100 m.). The
filtrate S .60 ent ract h d| rometha e t rated
ammniiihm \(ﬁﬁf‘g(réi %tol on. ez(grorgm @'Ifletrhanesul OnycPl]t)en(ﬁhandylc),oerltlczzeelﬁff‘ah ated to
a vol unme @kaygt 425mmol) 'Nt(aQ meﬁtyquaM?pyﬂlﬁndmeaﬂ)ehiymzhﬂib €.hyd, 4K etadle aphd 50

L dth |l o lid filt th d d (4.65g
The 111t B0k Geschdanplnees sorebiore b JBUSOH) diidh Sk ARk R T 1 e
through | KOd fo@slf'S 1&ah lértﬁchanaﬁ%r@%Xolﬁg&pgfa§ bio'\x/‘ﬁato gl%‘nes@@td’th@re]sﬁﬂ@

ethyl acetate in hexanes) to give second batch of desired product as a

yel | ow sowidpyrifisg7girough i CReflashoecime chrgnatgarenhy §9%1%) 100%CcNS! eatterd ifor
Crans 3 (EAR - g S B oS ARy Pet o Préfpty SRR Rk o

pyri m di nﬂ;!—ibihadazntelasemleahmmohd (WQM?%M)?E@MEERE&%%QHQZHS@QSM -0

0=V 0=V (Meth yl)p ip eridin-1 -yl1)-1 -(2
- (et hyl t@i‘?/f‘))ﬁ(;r]tl bs&l‘%‘@ MJF iHin do | e(8.02g, 19.9 nmol) was dissol ved
in 900 nmL of dichloronethane. The sol ution was cool ed under ice bath and
MCPBA (15.1g, max purity 77% 67 nmol) was added in small portions over 20
5 mi nut esS@Pt B sPrapefaggn Vﬁef”ﬂﬁ&ﬂdﬂd“tﬁéﬁn%ltﬁnﬁsﬂ’é@n}’lrmp@’éhfbat}w'lflétlzolt1ﬁ’|1] and
at ro t@;}pﬁ t ) irring bar was renoved and the sol ution
was ngql I nalﬂlcéejgl Iﬁ({} (é’ P;h §{)ound tri phenyl phosphine (32g, 3 mol /g
| oadi ng, about/96 mml) wag, added and the m xture was put on an O bital
Shaker for The m xi@#e was filtered and rinsed with dichloronethane
(400 m.). The I\ rate was eg?t’r” cted with 0.2N sodi um hydr oxi de sol ution 10
(800 nlL) and di)eHl or onet hane e organic | ayer was washed with sodi um
chloridejiﬁ\%i'\tgy dried Nsodlumsulfate and filtered. Solvents were

r ohret

evapor at e ve a dar M nat erd,, - g\. NMis nmaterial was dissolved
in dichlo hane (100 and treat /}'F ha chal g). The resulting
m xture iltered thr h Cefite. Tflltrat st eated with hot

et hyl ace\ﬁ%l:l (200 ni) ag?djt he m xture was gentl vapor ated to remove

di chl orongthane. The 15 crystalline material was filtered to give a mxture
of sul fonedand sul foxi deo’fit: 1 ratio, 4.30g, 49.7%yield). LC-MS for the

sul fone calcd for ClL9H22N40452 (nle) 434.11, obsd 434.9 (MtH); for the

sul f oxi deTeal ¢80 frolt rOLAHBAMWAD3NSSR Wiy eddedl&(éllﬂnettﬂhesﬂlféﬂﬁ p9pe(r1l&'ild=l)-yl)11h@ m xed
sul fone and sul f oxide from above (4. 30 and trans-4

ami nocycl eﬁ@xaw&nyt Byupin-g %ﬂfmﬂa%ols\gt ég’&%@ﬁa i e hasgmethaes <27é.18&hne in
a sealed tube and stirred at 150 C for 2 hrs. The m xture was cooled to 40
Cwth stirring. The top



cl ear solution was decanted and the dark tar was rinsed with di oxane (60
m.). The conbi ned di oxane sol ution was evaporated and the residue was
extract edwoioti/as4tirxt ure of ethyl acetate and THF and amcDEPanmoobi4c6 i de
solution. The organic |ayer was washed with concentrated 25 ammoni um

chl oride solution and dried over sodi urggsul fate. Sol vents were evaporated

and the residue was dissolved in nethanol” (200 nL). The clear solution was

gent |y evipoyohtted waststifrednyder wk [batheindMEPBAI(1 &ppalenainpes St22anmpl wak

met hanol s .evaporated). Th VWO 2011/018417PCT/ EP2010/ 061476 - 65 -
Crystall i SR IRRAT eIk P PsomdnBRI fes B 2 hF b e pEgoom
filtered, tempaseate Wrtls hetlhanedultingl thawed way cedlb®tndet teethadtearidygolgasi bagd of f
white crystalline solid as trans-4-{444- (4-nmeth ane sulfonyl-p iperi din-1
-y1)-in dfalﬂ)ﬁqnyl PRG &Hg, émmﬁfgwgwéﬁowaf %@%@ﬂﬁé}%&ﬁm Wes Pubeiyan %‘51118%
yield)s Sskaxafm)ra22ks and then filtered, rinsed with dichloromethane (75 mL). The filtrate was .
Trans-4-14-[ 4- (4- Met hanesul f onyl - pi peri di n-1-y1)-indazol - 1-y1] - pyri m di n2-y
| ami nol - espdtaptae waid). 28 so@rephytroxieeiodirtioniasd dgthloromethane. The organic layer was

N-(2-net h f | - . di n-4-) hvd i NE | NN
(2 Dot st AR B T A i) oA Ll Shieifada Bl sordls werk ©
31. 1 ol dvapbyettiagigne o vklbg; salidOnavemdl X1 A6g). pOtMSShdinateantnatiend Mmds, 46 7

nmol ) wer e conbi i.t h et hanol (5 . e m xt s ref ed for 3hrs
T i1t B R Tl R ket h Cukh Sl bl 4 e )

conbi ngd et @ (ROLuHohO Bal¥Pfor EYABMN &,S8(nh/0) 435V, Bbr43d® Abtip) |y m xture
whi ch was purified by 1 SCO flash col um chromat ography (30%to 100% et hyl

acetate in hexanes) to give N (2-nethylsulfanyl-pyrimdin-4-yl)-hydrazine
2t B SERERIEL SN S B IR TRIRRGTH o Bionccn o5
mg, 8.25 mmol) in a sealed thick wall bottle containing dioxane (100 mL). The mixture was
stirred in an oil bath heated to 120 °C. After 7 hrs of heating, the mixture was cooled down
15 and extracted with a mixture of THF (20 mL), ethyl acetate (60 mL) and saturated
ammonium chloride solution (50 mL). The aqueous phase was further extracted with ethyl
acetate (100 mL). The combined organic layer was dried over sodium sulfate and filtered.
Solvents were evaporated and the residue was purified through ISCO flash column
chromatography (40g silica gel, 5% to 10% acetic acid in ethyl acetate) to provide trans-4-
20  {4-[4-(4-methanesulfonyl-piperidin-1-yl)-indazol-1-yl]-pyrimidin-2-ylamino} -cyclohexanol
as a pale yellow solid (490 mg, 38.2% yield, two steps). LC-MS calcd for C,3H30N¢O3S (m/e)
470.21, obsd 471.0 (M+H).

25 Biological Assays
JNK Assay in vitro

JNK activity was measured by phosphorylation of GST-ATF2 (19-96) with [y->P] ATP. The
enzyme reaction was conducted at Km concentrations of ATP and the substrate at final
volume of 40 pl in buffer containing 25 mM HEPES, pH 7.5, 2 mM dithiothreitol, 150 mM
30 NaCl, 20 mM MgCl,, 0.001% Tween® 20, 0.1% BSA and 10% DMSO. Human JNK2a2
assay contains InM enzyme, 1 uM ATF2, 8 uM ATP with 1uCi [y->>P] ATP. Human
JNK1al assay contains 2 nM enzyme, 1uM ATF2, 6 uM ATP with 1 pCi [y-*P] ATP.



In a 250 nL round bottom fl ask, 2,6-difluorobenzal dehyde (7.12g,
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Rat in vivo TNFo-induced IL-6 Production assay:

Female Wistar-Han rats procured from Charles River Laboratories are allowed to acclimate
for one week prior to use and achieve an approximate body weight of 101-130 g . Rats are
administered test compound (N = 8 per compound) via oral gavage 30 min prior to an

5 intraperitoneal challenge of 0.5 ug recombinant rat TNF-a (Biosource). Blood is collected
via cardiocentesis 90 min after TNF-a challenge. Plasma is prepared using lithium heparin
separation tubes (BD microtainer) and frozen at -80°C until analyzed. IL-6 levels are
determined using a rat specific IL-6 ELISA kit (Biosource). The percent inhibition and EDs
values (calculated as the dose of compound at which TNF-a. production is 50% of the control

10  value) are determined.

Rat in vivo TNFo-induced IL-6 Production assay:

Female Wistar-Han rats procured from Charles River Laboratories are allowed to acclimate
for one week prior to use and achieve an approximate body weight of 114-132 g . Rats are
15 administered compound 18 (N = 8 per dose) subcutancously 30 min prior to an intra-
peritoneal challenge of 0.5 pug recombinant rat TNF-o. (Biosource). Blood is collected via
cardiocentesis 90 min after TNF-o. challenge. Plasma is prepared using lithium heparin
separation tubes (BD microtainer) and frozen at -80°C until analyzed. IL-6 levels are
determined using a rat specific IL-6 ELISA kit (Biosource). The percent inhibition and EDsg
20  values (calculated as the dose of compound at which TNF-a production is 50% of the control

value) are determined.

Rodent Collagen-induced Arthritis:

Female Lewis rats procured from Harlan Laboratories at 7-8 weeks of age are allowed to
25 acclimate for one week prior to use and achieve an approximate body weight of 120-140 g .
On day 0 of study, rats are primed intradermally (i.d.) on several sites on the back with an
emulsion of 100 pg Bovine Type II Collagen (Chondrex) in Incomplete Freund’s adjuvant
(IFA; total of 0.1 ml in 2-3 sites). Arthritis induction is generally observed 12-14 days from
priming; however a booster injection of 100 ug collagen/IFA is given around days 7-10 (i.d.
30 up to 0.1 ml total) at the base of the tail or an alternate site on back to synchronize disease

induction. Compound dosing can be prophylactic (starting at time of boost or 1-2 days prior)
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or therapeutic (beginning after boost and coinciding with initial disease scores of 1-2 —see
clinical scoring below). Animals are evaluated for the development and progression of
disease over the next 21 days.
Rats are evaluated using a scoring system (described below), paw volume measurements
5 using a plethysmometer for each paw, or measuring paw or joint thickness with a caliper.
Baseline measurements are performed on day 0, and starting again at the first signs of
swelling for up to three times per week until the end of the experiment. Scoring is evaluated
as follows for each paw:
1= swelling and/or redness of paw or one digit.
10 2= swelling in two or more joints.
3= gross swelling of the paw with more than two joints involved.

4= severe arthritis of the entire paw and digits.

The arthritic index for each rat is evaluated by adding the four scores of the individual paws,
giving a maximum score of 16. In order to serially measure disease onset and progression,

15 the paw volume of the hind paws is also determined through the use of a plethysmometer.

At the end of the study, the hind paws (and other tissues) are harvested for weight
determination, histology, cellular and/or molecular analysis. Additionally, blood is collected
via cardiocentesis, plasma is prepared using lithium heparin separation tubes (BD
microtainer) and frozen at -70°C until analyzed. Inflammatory cytokine levels (e.g., TNF-a.,
20 IL-1 and IL-6) from the plasma or from homogenized joint tissue are determined using rat-
specific ELISA kits (R&D). The level of disease protection or inhibition is determined as a
composite of changes in clinical scores, paw volumes and histopathology compared to

control animals.

25 Rat Pharmacokinetic Study:
Female Wistar/Han (CRL: WI) Rats (Charles River, Hollister, CA) weighing between 180
and 220g are used. Animals are allowed free access to a standard laboratory chow and tap
water and are housed in a constant temperature-humidity environment. Three rats per dose
regime are administered either single 10 mg/kg IV bolus doses (50% cyclodextran/water) or
30 single 10 mg/kg oral suspension doses prepared in aqueous vehicle containing 0.9% NacCl,

0.5% sodium carboxymethyl cellulose, 0.4% polysorbate 80 and 0.9% benzyl alcohol. Blood
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is collected from cach rat anesthetized with CO,:0, (60:40) via the orbital sinus or cardiac
puncture at 1, 3, 6, 8, and 24 h after dosing. Plasma levels of test compounds are assayed by
a LC/MS method. In this method, an aliquot of plasma is treated by mixing with acetonitrile
to precipitate protein, centrifuged to clarify the supernatant, then further diluted with formate
5 Dbuffer (50mM), and injected onto an HPLC. Test compounds are separated from endogenous
interfering substances and subsequently eluted from the HPLC column for mass

spectrometric quantification.

While the present invention has been described with reference to the specific embodiments
10 thereof, it should be understood by those skilled in the art that various changes may be made
and equivalents may be substituted without departing from the true spirit and scope of the
invention. In addition, many modifications may be made to adapt a particular situation,
material, composition of matter, process, process step or steps, to the objective spirit and
scope of the present invention. All such modifications are intended to be within the scope of

15 the claims appended hereto.
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Claims:

1. A compound of formula I

[XS]p
“ﬁj\
HN)\V/ ,Y\' Xz
(
[x Kl s N/\\X‘RL 2
q X

5 or apharmaceutically acceptable salt thereof,

wherein:

Y’is CHorN;

XisCHorN;

each X' is independently halogen, lower alkyl, lower alkoxy, lower haloalkyl, or hydroxy;
10 misO,1,o0r2;

X?is H, lower alkyl, lower alkoxy, amido, lower haloalkyl, or lower haloalkoxy;

X is lower alkyl, lower alkoxy, or lower haloalkyl;

pisOorl;

each X" is independently lower alkyl, lower alkoxy, lower haloalkyl, hydroxy, lower
15  hydroxylalkyl, OC(=0)Z?, or halogen;

qis 0,1, o0r2;

X is lower alkyl;

$is 0, 1 or2;

risQorl;
20 Y is H, OH, C(=0)Z?, C(=0)0Z?, 0Z%, OC(=0)Z*, N(Z"YC(=0)(Z?), C(Z"),S(0),Z?,

N(Z)S(0%.Z°, N(Z)S(0):N(Z'NZ?), C(Z')AZ?), or (C=ONEZ')ZY):

Z'isHor Zl’;
Z" is lower alkyl, optionally substituted with one or more Z';
cach Z'" is independently halogen, hydroxy, lower haloalkyl,

25 dialkylamino or amino;

Z?isHor Zz’;
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ries at’7-8 weeks -0

from Harl an Labor at age are allowed to 25 acclinmate
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. On day 0 of stydy, rats are prjned intradernall i..d.) on several
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wherein:
Y’is CHorN;

20 XisCHorN;
each X' is independently halogen, lower alkyl, lower alkoxy, lower haloalkyl, or hydroxy;
mis0,1,or2;
X?is H, lower alkyl, lower alkoxy, amido, lower haloalkyl, or lower haloalkoxy;
X is lower alkyl, lower alkoxy, or lower haloalkyl;

25 pisOorl;
each X" is independently lower alkyl, lower alkoxy, lower haloalkyl, hydroxy, lower
hydroxylalkyl, OC(=0)Z?, or halogen;
qis 0,1, o0r2;
sis 0;

30 risOorl;
Y is H, OH, C(=0)Z?, C(=0)0Z?%, 0Z%, OC(=0)Z*, N(Z"YC(=0XZ?), C(Z"),S(0),Z%,
N(ZHS(0%Z", NZHS(0:NZ'NZ*), C(ZHAZ?), or (C=O)NEZ'Z’);
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supernatant, then further diluted with formate 5 buffer (50nMM, and

i nj ect ed Wik Gregyoyim hat whentX st ihbls YaieCHeals 1@ dhingthybgéenbisis 0,
interferi b ent I 1for t | um for
mass specﬁgoﬁggf?’?ﬂggg(%ﬁg ?(I) )égtl%gﬁi \flg\hdil%&gﬁiﬁgﬁgr fessflg% Jli'%\}/,g{ﬁ%( cgﬁ}qhas been
described with reference to the specific enbodinents 10 thereof, it should
be under s3-0d¢ chppeisissceringte dithan clake 1ar £ whesginivar i ous changes may be made
and equi V?“?@Fﬁoﬁ@y be substituted w thout departing fromthe true spirit
and scope of the ihvention. In addition, many nodifications nmay be nade to
adapt 2a& pHr¢ CHwWra¥; situation, material, conposition of matter, process,
process step.or steps, to the objective spirit and scope of the present

i nventi on™ AP such nodifications are intended to be within the scope of 15

the cl ai ng? appshggidoher et o. - 73 - Cainms: 1. A conpound of fornula
| 5 or a pharmaceutically acceptable salt thereof, wherein: Y is CHor N,
Xis CH orPNO each X1 is independently hal ogen, |ower alkyl, |ower
al koxy, | oWk Rat ko Ly QEwiAlE Dt urokl, Bb[=097, 1. or 2
30 qisOorl;
sis 0

risQorl;



X2 is H, lower alkyl, |ower alkoxy, am do, |ower haloal kyl, or |ower

hal oal koxy; X3 is |ower alkyl, |ower al koxy, or |ower haloalkyl; pis 0 or
1; eawb 2xt/a18417ndependent |y | ower al kyl, | ower al koegT/HpPoaweietaaé oal kyl ,
hydr oxy, |ower 15 hydroxylal kyl, OC(=0)Z2, or halogen; q is 0, 1, or 2; X5
is lower alkyl; sis O, 1 or2; r is 0_gr_1; 20 Yis H OH C(=0)z 2, C

0) 022, 0Z2, OX(=0)Z2, N(Z1) Q=0)(Z2), C(fl)ZS%O)ZZZ, N(Z1) S(Q) 272,

N( Z1) S( O)YN(Hl@HZQI?O)Zf,Zj()F@OQZ%,,OZOrN(ZSQ()FKK)Z ). (22);;S(@17 NE@ WOBZ,; Z1' is
| oner al kyl},1 i %) st bl ut it hi > or nore Z1";

each Z1- }?éLZ ?ﬁ@%ﬁ‘gﬁ%ﬂl‘fﬂ%ﬁé@g%, ‘r%f‘%wz,iﬂ ower hal oal kyl, 25di al kyl ani no
or amino;, Z2 is H a&t'igA'ar Z'YWO 2011/ 018417PCT/ EP2010/ 061476 - 74 - Z2' is
hydr oxy, |ower alkyl, |ower alkoxy, |aower hydroxyal kyl, |ower hal oal kyl,
cycl oal kyl, cycl oal kyl Izo\?evééllo"éﬂr L, opEpnally syRsigus ‘gﬂﬂ?llonlf‘e?fé}l%%l;oa| kyl

| ower gl kyl, optionally substitut'ed wik.@if,or nore Z2-; each Z2- is

i ndependent |y halog%n, hydgpxy, | ower al kyl, 5cycl oal kyl, cyano, | ower

hal oal kyl , ami no, cdanbbxyl4d ¢ acid, ester, or |lower alkoxy; Rl is a bond,

C(=0), C(=0)0, C(=0)CH20C(=0).( = NHC( = [ =00 2: R2 s Hor R2';
R2' is hydroxy, |ower aIkyI,&NC (%%ﬁ%%ﬁ%%a %&8%3%9§§F$ﬂ8%05§%%®y
hal oal kyl , 100pt i onabdtitutsdifdsthioheibedowiZ’h; one or nmore R2"; each R2- is
i ndependently cyano, am no, dial kyl anm,no,. dr oxy, . | ower hydroxyal kyl, or
| oner al koxy; and each R3 is indeﬁﬂﬁgénﬁﬂ9gﬁFn‘%éépygpﬁ&ﬂ?%lﬁﬁﬁi
cycl oapkyl, phenyl, |ower heteseanal @ahkYdrlowdr ApRkD. R3 togetherforma
i 15 with the 8FOVISO t hat when IsN X2is H Y is CH

het erocycl jc ring;
RL | s O 28)S afend € rohHyFOIHIREEONE (OO HNHE-010.9rSEDy Y | s

N(Z1) S(0) gZZ .y 'Z2 is methyl, then Z1 is not H or hydroxyethyl. 2.The
conpound according to claim1 wherein: Y is CHor N, 20 Xis CHor N,
R” is hydroxy, lower alkyl, N(R?),, lower hydroxyalkyl, optionally substituted with

one or motre Rz”;
15 each R* is independently cyano, amino or dialkylamino; and
cachR’isH ;
with the proviso that when X is N, X% is H, Y’ is CH, R'is C(=0), R?is methyl, ris I, mis 0,
pis0,qis 0,Y is N(Z")S(0),Z% and Z* is methyl, then Z' is not H.

4. The compound according to any one of claims 1 to 3, wherein mis 0, X% is H,pis 0,

20 qis0,ris 0, X is N, Y is CH, R'is C(=0), R’is Rz’, R? is methylene, and R is cyano.

5. The compound according to any one of claims 1 to 4, wherein mis 0, pis 0,qis 0, r

is1,XisN,Y’is CH,R'is C(=0), R?is R*, R” is methylene, and R is cyano.

6. The compound according to any one of claims 1 to 5, wherein mis 0, X%is H, pisO,

qis0,ris 1, Xis N, Y’ is CH, R'is C(=0), R’ s Rz’, and R” is methyl.

25 7. The compound according to any one of claims 1 to 6, wherein mis 0, pis 0,qis 0, r

is 1, X is CH, Y’ is CH, R' is S(=0),, R?is R?, and R? is methyl.

8. The compound according to any one of claims 1 to 7, wherein R' is C(=0), R?is R?,

R” is methylene, and R*” is cyano.



each X is independently hal ogen, |ower alkyl, |ower alkoxy, |ower
hal oal kyl , or hydroxy; mis 0, 1, or 2; X2 is H, lower alkyl, |ower alkoxy,
am do, | owenohalisalrkyl, or | ower hal oal koxy; X3 is | owePCalEPgéL0/0bIREr

al koxy, or lower haloalkyl; 25 pis 0 or 1; each X4 is independently | ower
al kyl, 1 ower al koxy, |ower hal oal kyl, ﬁdroxy, | ower hydroxyl al kyl,

OC(=0) Z2, or hal ogen; g is 0, 1, or is 0 30r isOor 1; Yis H OH,
C(=0) 22, % =0)TDRxonpzand Cod)ZD anwolzequ@am)st 0§, whec R28(3FQB2R is R,
N(Zl)S(O)%gé%T &ﬁ%%ﬁ(O)ZN(Zl)(ZZ) C(Z1)2(z2), or (C=0)N(Z1)(Z2); MD
2011/ 0184 0/061476 - 75 - Z1 is Hor Z1; Z1' is |ower alkyl,
optionally substituted with one or nore Z1"; each Z1" is independently

hal ogen, hydr ok, conpeeid fabrligkiglany one @fdlaims 150 Z2whaeild oris K2' ; Z2' is | ower
al kyl, | ower alkoxy, | ower hydroxyal kyl, | ower hanaIkyI, cycl oal kyl,

cycl oal ky], | oner_ al het Eocy cl oal k K | ower .al.kyl ,

cycl oal k1 | ovet: @i ARG Sh oAb oS ShIHs! Gt BN

hal oges, hwquxg;y1@mekﬁahkybh,R?gq&”ah@wénshﬁﬂgalkyI, am no, carboxylic

acid, ester, or |ower alkoxy; Rl IS C( 0) C(=0)0, C(=0)cH20C(=0),

C(=0) CH2 0)0, or ' is laower alkyl, N(R3)2,

| oner hyd ttuted with one or
BOC&%P%I oung g?%é\l@g t‘h%ll}yd%ﬂe@ {al%lc ﬁ reghﬁb‘ég

nore R2"; each R2" is independently cyano, am no, hydroxy, | ower

hydr oxyal iyl , A?rcoﬂnpéﬁﬁfds@IeKt@éIYronﬁﬂéiﬁﬁﬁﬁféoﬁfstingofndependent|y H lower alkyl,
| ower cycloalkyl phenyl, | ower eterocycloalkyl or both R3 togetherform
a heterocycl c rin W, t r |so t 2is H Y is CH,
RLis O(=0); ey (4§’?1Pﬁ§i‘2h‘§rll enqogl >Win§9 Vﬂ cdcyab{’\'%y Yis
N(Zl)S(O)ggghm@ggﬁggth met hyl , then Z1 |s not H or hydroxyethyl. 3. The

conpound according to ei t her cIa|n11 or 2 wherein: Y is CHor N, 25 Xis
CH or N,  4-[4-(4-Piperidin-1-yl-indol-1-yl)-pyrimidin-2-ylamino]-cyclohexanol;

N-(4-{4-[4-(4-Mecthanesulfonyl-piperazin-1-yl)-indol-1-yl]-pyrimidin-2-ylamino} -
cyclohexyl)-methanesulfonamide;
N-(4-{4-[4-(4-Hydroxy-piperidin-1-yl)-indol-1-yl]-pyrimidin-2-ylamino} -cyclohexyl)-
methanesulfonamide;
N-(4-{4-[4-(4-Acetyl-piperazin-1-yl)-indol-1-yl]-pyrimidin-2-ylamino} -cyclohexyl)-N-
methyl-methanesulfonamide;
N-(4-{4-[4-(4-Mecthanesulfonyl-piperidin-1-yl)-indol-1-yl]-pyrimidin-2-ylamino} -
cyclohexyl)-methanesulfonamide;
4-{1-[2-(4-Methanesulfonylamino-cyclohexylamino)-pyrimidin-4-yl]-1 H-indol-4-yl} -
piperazine-1-carboxylic acid amide;
4-{1-[2-(4-Methanesulfonylamino-cyclohexylamino)-pyrimidin-4-yl]-1 H-indol-4-yl} -
piperazine-1-sulfonic acid amide;
N-[4-(4-{4-[4-(2-Cyano-acetyl)-piperazin-1-yl]-indol-1-yl} -pyrimidin-2-ylamino)-
cyclohexyl]-methanesulfonamide;

Acetic acid 2-(4-{1-[2-(4-methanesulfonylamino-cyclohexylamino)-pyrimidin-4-yl]-1 H-
indol-4-yl} -piperazin-1-yl)-2-oxo-ethyl ester;
N-[4-(4-{4-[4-(2-Hydroxy-acetyl)-piperazin-1-yl]-indol-1-yl} -pyrimidin-2-ylamino)-
cyclohexyl]-methanesulfonamide;
4-{4-[4-(4-Methanesulfonyl-piperidin-1-yl)-indol-1-yl]-pyrimidin-2-ylamino} -

cyclohexanol;



mis O; X2 is Hor amdo; pis O each X4 is independently |ower alkyl,
hydroxy, OC(=0)Z2; 30 qis Oor 1; sis O; r is Oor 1, W

2011/ 0184y 0RCQTI/EHPAOLO/ 061476 - 76 - Y is H OH C(=0)Z2PCT(EPR)1002147€0 22,

N(Z1) C(=0) (Z2), C(Z1)2S(0)2z2, N(Z1)S(0)2z2, N(Z1)S(0)2N(z1)(z2),
C(Z1)2(Z2), or (C=0)N(Z1)(Z2); Z1 is HgQr Zz1'; Z1' is
| ower al kyl, optionally substituted wit'h one or nore Z1"; 5each Z1" is

di al kyl am Ne#-{Z41(4-Mpthamegidfonyl-piperidin-1-yl)-adol-1-sl]pydmodip;2-ylawmo} al kyl or

het er ocycl oall E%( aQtta{n? ally substituted with one or nore Z2"; each Z2" is
i ndependerft’ty YRS wer al kyl, 10cycl oal kyl, cyano, or |ower al koxy;

RLis a bozwg4 {42{4:@@ Me@{mOBbRAGFINin-CyHah GHANAPHFONQlin 0rylim6)2; R2 is H
or R2 WS‘ Ydrox | ower al kyl, N(R3)2, |ower hydroxyal kyl, optionally
substl t ut ééfc PR Br 2 Rbre R2": 15each R2" is i ndependent | y cyano, am no

or dial kyl ; DE VAL t n Xis N X2
e H oy yl[@r{%ﬂl@ (4Whﬁﬁﬁhfoﬁ§l ]lb:\)gerliﬂlm lyylf-fﬁdél P—yﬂ p‘%’ihﬁ&ln 22?1%m¥h{g?l s 0 qis 0

Yis N Zl)CS€19§1Q<Z’ﬂ arramthmzthiybulrﬁ@tahycﬂe,, then Zl |s not H 4. The conpound

Qs 0 eGP RNG Yookl Predidey S0 ML Prhfubstiniad Tonlil?, 00

and R2" i gyclghsnanol; 5. The conmpound according to any one of claims 1 to 4,
wherein mi

'R | R Mot estin dyaet Dy by ienB e hEc b i ng

toanyonQy@[E,hé‘xlaﬁblrrslt05 V\/nerelnmlso X2 is H pis0, qis O, ris
1, Xis N Y is Cé4 is R, and R2' is methyl. 25 7.The
conpound a@cHY@ipﬁgpméﬂ@ﬁ;l -Ohéd-ot- [%(Aamﬁﬁlallesﬂlfowl piitsdar hybnindold:ylh is 0, g

is O, r ﬁa?;ﬁmlcﬁn'zs 1S 0;3’2{%1?%?923"%115@@( =0)2, RR is R, and R2' is

met hyl . e conpoun ‘one of clalmslto7 wherein RL is

C(=0), R2 4<4RP(4-M2hanksulfveylhyipeivn-1 aheinR:1 -y1§-periminbn-2- }W.ﬂnno}

2011/0184 ]é;(agilréxgﬁezc%r %égl?clefg(? ethylamide;
4-{4-[4-(4-Methanesulfonyl-piperidin-1-yl)-indol-1-yl]-pyrimidin-2-ylamino} -
cyclohexanecarboxylic acid ethyl ester;
1-[(R)-4-(1-{2-[4-(4-Hydroxy-piperidine-1-carbonyl)-cyclohexylamino]-pyrimidin-4-yl} -
1 H-indol-4-yl)-3-methyl-piperazin-1-yl]-ethanone;
[2-(4-{1-[2-(4-Methanesulfonylamino-cyclohexylamino)-pyrimidin-4-yl]-1 H-indol-4-yl} -
piperazin-1-yl)-2-oxo-cthyl]-carbamic acid terz-butyl ester;
N-[4-(4-{4-[4-(2-Dimethylamino-acetyl)-piperazin-1-yl]-indol-1-yl} -pyrimidin-2-
ylamino)-cyclohexyl]-methanesulfonamide;
N-[4-(4-{4-[4-(2-Amino-acetyl)-piperazin-1-yl]-indol-1-yl} -pyrimidin-2-ylamino)-
cyclohexyl]-methanesulfonamide;
3-[4-(1-{2-[4-((R)-3-Hydroxy-pyrrolidin-1-ylmethyl)-cyclohexylamino]-pyrimidin-4-yl} -
1 H-indol-4-yl)-piperazin-1-yl]-3-oxo-propionitrile;
N-[4-(4-{4-[4-(2-Cyano-acetyl)-piperazin-1-yl]-indol-1-yl} -pyrimidin-2-ylamino)-
cyclohexyl]-N-(2-dimethylamino-ethyl)-methanesulfonamide;
3-(4-{1-[2-(4-Hydroxymethyl-cyclohexylamino)-pyrimidin-4-yl]-1H-indol-4-yl} -
piperazin-1-yl)-3-oxo-propionitrile;
3-[4-(1-{2-[4-((S)-3-Hydroxy-pyrrolidin-1-ylmethyl)-cyclohexylamino]-pyrimidin-4-yl} -
1 H-indol-4-yl)-piperazin-1-yl]-3-oxo-propionitrile;



- 77 - 9. The conpound according to any one of clainsl to 8, wherein Rl
is S(=0)2, R is R, and R2'" is nmethyl. 10. The conmpound accordi ng to any
one of clwpme1lo1sa73, wherein Y' is N 11. The conpecmErPacioosdirelg to
any one of claimse 1 to 3, mis O, X2is H pisO qis 0, risb51 Xs
CH Y is N RlLis S(=0)2, R is R, d R2" is methyl. 12. The
conpound according to any one of clains 1 to 11, wherein s is O. 13. A
conmpound skll4th-€4- f(Bl)ﬁtHﬁﬂing}omeCddnslS’imﬁb}’lﬁrﬁYCbhexylammo] -pyrimidin-4-yl} -

rrI\I-EE ﬁaLgsﬁﬁﬁﬁl@ﬂ{%é’b plpera/zm | yﬁi]oethano}'ll) pyri m di n-2-yl am no] - cycl ohexyl |

4- [ 4- (4- Pi @eEthdkypibenidinilndp(4-14-yAL)4- mymaﬂiﬂsdlfcmyzpyﬁeamnnloirlaﬁwblmtye}(anoI N- (4-
{4-[ 4- (4- Met hanesul f onyl - pi pera in-1-y1)-indol -1-yl]-pyrimdin-2-ylam nol -

cycl ohexyIPYIiF{iRzZEam 0 ﬁaﬂpla@y NEgt artoe;

{4-[4- (4- Hydy Wh@angﬂo%ﬁ- N4 mkuehbsoPBhYIPi SUr 21 Y)JRUAOLyigy cl ohexy
| )- nmet hanesul f onam N (4

{4 [ 4- (4- Avemyding- ﬁ@nm&ﬁymoml)rm@tb@mneyl] pyri m di n-2-yl ami nol - cycl ohexyl

- Nret hy!l | f e
{4 [ 4- (Z I\}gﬁianeswfpﬁ%ﬁg%ﬁpg I%%%]l [A%L( %ethane& ¥Olly1fﬁeng§lr} Pﬁl)dnddé X/q'am' nol -
C)]/-Z |20hzx)l\//g))yﬁﬁ‘ﬁdlhaln%ﬁ&uinfo@maﬂbhl@wb%ethanolne d " dol. 4. vi
(e et s YL PR ) B S bt o4y

{142-(4- N%tyh@ﬂn@iﬁ@l }f,lgtﬁmoy_eyd]gieg(ypésglgexyl am no) - pyr| m di n-4-y1] - 1Hi ndol- 4-yl

| - piperazine-|-sulfonic acid am de; N-[4-(4- {Lal]ﬂ'\g O{ano ac
etyl) - pi pedér{ih2- 1(15535} 3-Hyskoty- C_I}’Clo}?lw}’lalpylp) mremﬁln%v] Hspl-4-yl} -

cycl ohexyl |.- et cetic acid
2-(4-{142- p(lp ‘?ﬁ esu{“?g%gﬂogﬁnlneé cycl ohexyl am no) - pyri m di n-4-y1] - 1H ndol-

4-yl | - pi ped-gi{ H2L({ 3 3R 3ebtpiretyryycl@skdamin-paehiinf-y}-1 4ado-4H b oxy- ac
etyl) - pi peraz -pyrimdin-2-ylam no) -

I
cycl ohexyIHlﬁeﬁaezﬂméﬁ{@stuL?%ﬂﬁ’mo&&ﬂley
{4- I[4h(4 “@%’fﬂl@%@ﬁ@ ichlwsw)p,e(mgj[a@ - o-hR89)-pipetddih=1Py imdodi B4 12- y| ami nol -
CyCl onexano
N¥(4 {4- [@Wlm%tzhﬁﬁéwpﬁﬁd%exﬁeﬁ@ﬁ di n-1-y1)-i ndol- 1-y1] - pyri i di n- 2-yl ani

nol cycl ohe
2- (4-{4- [419({%)[%/@%2%5 Ry P T Ty by Ty TR G- 2- y1 ani
nol cycl Ohe&-y{ﬂa[l-pl-dpalnh&ydﬂmlnc[)wpyrlmldm -4-yl)-1H- 1nd01 4-yl]-piperazin-1-yl}-3-oxo-
{4-[4-(4-Met hanesul f onyl - pi peridi n-1-y1)-indol -1-y1]-pyrimdin-2-ylamnol -
cycl ohexy!PPRRAT! ﬁﬁ%’l net hyl sul f onani de; ~ 4-
{411 [ 4- ﬁ] 4I MB-I[TIQIEW (Q?Mélho&y-léﬂfolxﬁ)! -dyelohydylathid pbydmiddd-4 BYH-1 Middd=42y1y| am nol
- 1- met hyl cycl ohexano -
{4-[ 4- (4- VBRFHAES ]f%]ﬁ%ﬂon‘f)l peridin-1-y1)-indol-1-y1]-pyrimdin-2- yI am nol
- 1- et hyl cy. an (
- (4- met hane?Ir F)If ?riy @ph/[leé%éy%q{o%ycﬁldh%fﬁ%%oIOTP%‘HHMH 2 yg}y}éﬁr{ld lﬁ yI am nol
- cycl ohexyliperavat-hahlehrexo-propionitrile; .
L L (e VR Danes ol LR R E bt s B8l S MM aRYT T ARy m ol -
{4-[4-(4- we}ﬂmeyyn)t@naﬂon@l peri d| n-1- yl) i ndol -1-y1]-pyri mdin-2-ylam nol -
cycl ohexanecar box |c aci d_et o )
1-[ (R) - 4- (T3 211a{H f:wfynﬂ @ryfay%@leiyle@mamw%é%hé@(w%“wé}- pyri mi
di n-4-yl | ?—b driGiR - -yg,}o}’;’o&gﬁﬁlnﬁl pi perazin-1-y1ll- et hanone;
[ 2- (4-{142-(4- Met hanesul T onyl am no- cycl ohexyl am no) - pyri mi di n-4-y1] - 1Hi ndo
1- 4-yl | pi pb{%ﬁh m2-f4- yllyleroax@-mthylrdthﬁdhmmhesylmm] -prnmidautt il | -bStindql-4-
N-[4-(4- { m no-acetyl)-piperazin- 1 -yl]-indol-1 -yll
-pyrimdi rﬁ)zplgéﬁélg erII t%€%4n§hexyl | - met hanesul fonam de; N-[4-(4- { 4-
[4-(2- Am nN-[aQ‘QI{y T pQpeti@aden Lpipyiakin-li-yifiiddol-1-yd ypyrimjoyn-2 iyiathiine)2- y| am no) -

cycl ohexyl | - nes nam
y y cyc 0 exy (éj L roxy- et%yf) -methanesulfonamide;

3-[4-(1-{2-[4-(1-Hydroxy-1-methyl-ethyl)-cyclohexylamino]-pyrimidin-4-yl} -1 H-indol-4-



3-[4-(1-{2-[4- ((R) - 3-Hydroxy-pyrrolidin-1-yl met hyl ) -cycl ohexyl am no] - pyri m
din-4-yl |l 1H i ndol-4-y1) - pi perazin-1-yl]-3-oxo-propionitrile; N[4-(4- { 4-
[ 4- (2- Cyawo-2atiatigdiy - pi perazin-1 -yl]-indol-1 -yll -pyri mCHER2@0pPEBME NO) -
cycl ohexyl | - N- (2- di net hyl am no- et hyl ) - net hanesul f onam de;

3-(4-{1-[2-(4- Hydroxymnet hyl - cycl ohexyl egral no) - pyrimdi n-4-yl]-1H i ndol-4-yl|
pi perazi n-1-yl)-3-o0xo-propionitrile;

3-[4-(1- {2’4)[llﬂlp¢r€18)l=13yll-|§/®rxo>pyowmrtb¢ i din-1- yI met hyl ) - cycl ohexyl ani no] - pyri mi

E“[ 2: ?_ {l_ | {1(;-]51? ]zlt)ﬁf )1 %gﬁéﬁ_ﬁ_ _?19%1%%581 yﬁ)egﬁfnolmy Lhdo®ir- yl]-~ P- 1
-yl et hyl )pymtﬁdhﬁlleyqymam}mwlom&yl)%ahme,yl | - 1Hindol-4-yl)-piperazin- 1
I- %lelr I- S;[ Eané) & ypdf*p]%é ?pﬁ&e%g% @%)I (gll {}r[|4rﬁ4dpq{haglewlé>ﬁylﬁ]a£)§ncfm 1- }Ql QIeIS l}J/J]f onyl-p

-cycl OheXXHy}mﬁ@hW%ﬁm}fcgfﬁbhécyt)ﬁhé}%%nw’rrO' i d' n- 1 -yl)-(4- { 4- _
[ 4- (4- met hanesul f onyl - pi péri d -yl)-1indol - yl1l]- pyrimdin-2-ylam nol

-cycl ohexy¢4)t€ﬁeﬂlﬁﬁ1ﬂbn@aﬂ(l(15)l) G’r {LEE%meetpqusdr&mﬂ nlptrldlglil)rle-meLI-yl]-
4-[4- (4- u i 1)-indol- 1 1] -
E)yrl[m <(1I| n%gmﬁ@ﬁi 1%18%5 &élﬁ yﬂ Iﬁeth Ogﬁo)ne Cyano- acgt}c acid ( 1IR3 95)-3
-(4- | 8144 (42C5&yaﬁmyl€}ﬁlﬁrglz:n) -lfyll)p(leli @Z[4I’-’(4 ﬂethg&ieiulfd{il@l?blpfgdm-)(/ll(-ﬂ;) téldgl IS-)YI]ES g
rimdin-2 ohe est , -3 - ro
% cycl ohé’yﬁéﬁ %m%@%’mﬁ@ H = anof?i—l ndol-4-yll - p iperazin- 1- ;bll) -3
- 0XO0- pr opi @Dj4-f4i d4a§/[et:ﬁaﬁe(sﬂlfor{ffl-%rpehaln 1 §1¥11§10:ﬁ®y1}:)’pyrlﬁlqﬁp2->§'bénﬁﬂ(§}| Ohe
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cycl ohexanol . 14. A nethod of treating a INK- medi at ed di sorder in a subject
having a ;4 NK- qlﬁé’th&f’ F'dlaﬁ ﬂ%hel%ﬁf tﬂe ?drl&é’ ARG (AN Stering to a
subj ect |n nee er eor et’apeutl ca I've anount of the conpound
of any one of clains 1- 13 5 15. The et hod of claim 14, wherein the

. | NK- nedi bt.ed Hiesoetted of dainhlah adtem thedrtlmj/tiSdstheutnatoicbatrmritifser ation. 16. The
met hod of claim 14, wherein the .INK-nediated disorder is arthritis. 17.
The net hog, of i rej i t1L8. L% - arthritis. 18.
The et ho%'of ﬁ]}egllhénql 4?fév1§!§lr% (r%'h%"%gl tﬁ% _%@e&%cﬁ%sé&?é‘@?%ﬁhﬁl s asthma. 10
19. The nethod of claim 14, wherein the .INK-nediated disorder is diabetes.
20. The nEt hodllefmethad midatim Mheheicm tht ENKHdizrediliaoddr ididsbetder i s

Al zhei ner' s di sease.

20. The method of claim 14, wherein the INK-mediated disorder is Alzheimer’s discase.

21. The method of claim 14, wherein the INK-mediated disorder is Parkinson’s disease.
22, The method of claim 14, wherein the INK-mediated disorder is ischemic stroke.
23, The method of claim 14, wherein the INK-mediated disorder is cancer.

15 24. The method of claim 14, wherein the cancer is brain cancer.



21. The nethod of claim 14, wherein the .INK-nedi ated disorder is
Par ki nson's di sease. 22. The nethod of claim 14, wherein the .| NK-nedi at ed
di sorder we 20sl0h841i7c stroke. 23. The nethod of clai m 14pCrirPe@ionetihe
. I NK- nedi at ed di sorder is cancer. 15 24.The nethod of claim 14, wherein the
cancer is brain cancer. V\02011/018417P9T/ EP2010/ 061476 - 82 - 25. The
nmet hod of claim 14, wherein the cancer |s | eukem a. 26. The nethod of claim
14, wherein t HBhe, mitkodeftilzimeld, dihgrsimibe cargekis dpvbymii. sease.  27. A
phar maceuti cal conposi tion conprising the conpound of any one of claimns
1-13, adm t n t er,
exci pi ont r -t it o aEh, LSRR TR o SERER RRLEL SRS g
co-admnistering to a patient in need thereof a therapeutically effective
anmount of2%n a@nmhaﬁmmlamumsidomp@um@kiﬁgthcombpmﬂioﬁanw\d)nemftcta@nsbﬂﬁound of
any one of cla Use of .the .one clains 1 to 13
e IR R e g MRS R S R iy
di sorder. 10 30. Corrpound according to any one of the cI ainms 1 to 13 for use
in thes5trzat mneatmediodabr freufting andir gonghrismp deradmirBdterTipetoiapadaitiivnecds
descri bed herein above

thereof'a therapeutlcally effective amount of an anti-inflammatory compound in combination

with the compound of any one of claims 1-13.

29.  Use of the compound of any one of claims 1 to 13 in the manufacture of a

medicament for the treatment of an inflammatory disorder.

10 30. Compound according to any one of the claims 1 to 13 for use in the treatment of an

inflammatory disorder.

31. The invention as described herein above.
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