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WD 2008/ 068171 PCT/ EP2007/ 062920 -1 SUBSTI TUTED
PYRI M DI NES AND THEI R USE AS JNK MODULATORS The

wo@e@sansl7i nvention relates to a nmethod for nodedBEP1VG7/062920

c-Jun N-term nal kinases (JNK), and a nethod for
treating a subject afflicted With a disease or
condition that can be alleviated by nodul ati ng JNKs
wi th heterocyclic conpounds. The invention further
relates to novel heterocyclic conpounds and
phar maceuti cal conpositions conprising 5 said
conpound. The c-Jun N-term nal kinases (JNKs) are
SYERDETVSER FPYRIYBYERS L8P VEREdUDF 687N NPPESEORS ani | y
along with p38 and extracel | ul ar signal -regul at ed
ki nases (ERKs). Three distinct genes (jnkl, jnk2 and
j nk3) encoding 10 splice variants have been identified
e Presé®® idR@tioRrelate RV BethGY Fdr- m@ilﬁmg@jﬂn ﬁlt@lmmal kinases (JNK),
(1998) 10:205-19). JNK1 and JNK2 are expressed in a 10
mcb%n\?ﬁwdéﬁsﬂr%ﬁng rsybise!, afflistadenish a digeese o1 paiidiign that can be
ﬁé@ﬁ;dnfo?uﬂaﬁﬂg ﬁ’@f{s w%%efe@o@ch@ééﬁﬁoun%&“ &AL idvBntlPfubther
testes Nat ure (1997
88296681@5107@1) hetervmm@bc sompoun!ilxlldnd amrmacwt@alamrmmamds pymprising
? 6&£$a tory cytokines such as tunor necrosis
£orry NF-a) and interleukin-1(3 (IL-1(3), as well
WE enV|ronnentaI strfsse The activation of JNKs is
¢IF e N-tsyming Skipgses () lerrmembers gk RutogpRr gt Rﬂ)fgm kinase

ga.‘t‘lﬁly d@@ﬁﬁ BB ﬁﬂél @}Etif&@ll&lﬁr s-fgﬂa'l-}%ﬂeﬁ&gklﬁﬂes %ﬁﬁKQ)B Three distinct

rljar been

gﬂmﬁ]nkhankmmn&hhe ng darspb@ ety éltl@fdbm 1d¢11é1ﬁed (Y.T. Ip and
| VLR, ERS bgﬁznpé}l %%%Zee ﬂfi(%d Qgﬂb% ﬁi ?I‘Sﬁ%%%%ressed ina

épendi hg upo exte tlnu
padet exiety ¢fDissiBoywhereds BN K3 1sAmztlh}y| dxpeesiidan merd0QAnd to a lesser

SERR T Dbl Sty O S YRk ble e (TR R 2 hMasbers of

SOt fainklly BEE d8ilvate® be peiRARISry29tdkinds RecHdsnaser necrosis factor
cascade using scaffold proteins called JNK-interacting

r(g?{\@r%at(dynterﬁgglg@-dﬁ (He-18). as welas cwarqnmeitad jstregsg gbfje activation
11\7 1834% ﬂ?é@l?th-l lt}IK‘T:t% h@s\ﬁeea% s?g', Eloanﬁ lei\KKWnp rd{lglnt
anfrat 1 on, cel'T"func

nin ions, apbp osI's and
pledsk)hdn@ztatlsu ¥ Tuall 8 bynd PreEPN@:. Yicaijard gt = p €ri/f(il 994) 76:1025- 37) It

AL Skt oS A0 LRSS BN RO (RER, B8 s

frefding MBRK PIf2M EXK Avkependn nithAOG &b I in@i 4 cellular context
factors such as IRS-1 and Bcl Manni ng and R. J.

BaBeyle sl ARéitis @ﬁgzgn 5039 48: 24%(;@@)3)T1@: sggqﬁglgj of INK signaling is
Q'h‘? vea®y ¥@hih e IRIK- ﬂc%lé%%'hhg}f&ﬂ{)f& cQﬁtaﬁl‘IthrﬂP&iﬁ@d&nponents

anismin ~autol ory, neta
néuhlr: dlinagd embadti wseasestfeld preskins aglladabemtera@ing proteins (J. Yasuda

GORSNRRAIL JECTGBIORTAORZOR0 1Nk WEOCHIRL Y oo BF L hfSran
J utor rmu I'Sease characteriz y
adiesoiniinflarhméti@nTatelldongfons, ha@optoslnhﬁd cdluladdivivad byt o

t oi nt. swel |. and pain caused h

PP igR phasi on STt d S i BT enb o Betorsugh s c-Jun. the

demsdRAt sektivatba ﬂoﬂsgn-ll et £ nd@AXE2, as well as non-transcription
p

factors such as IRS-1 and Bcl-2 (A.M. Manning and R.J. Davis, Nat. Rev. Drug Discov.

(2003) 2:554-65). Over-activation of JNK is believed to be an important mechanism in

autoimmune, inflammatory, metabolic, neurological diseases as well as cancer.
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deformation. Several |ines of conpelling
phar macol ogi cal and genetic evidence in 5 cellular and

wapiosmbsimodel s strongly suggest the rel evance BOTEP2007/062920

i nportance of the activated JIEK in the pat hogenesis
of RA. F| rst abnormal activation of JNK was detected

bot h. ritic i nt.s. from
R R Sig RS T o oty Blifinl b OBt ieoSE BRI oy shronic
ﬁﬂﬁgtﬂﬁat@hblflthd mets dinradgitibh @(mlﬁljd)lli’(ﬁkwé'lﬁtﬂ@hlﬁd ®fin caused by the
artnhritis vest

(2001).
@é]gnmgﬁt@"y)p(roqeﬁs et Wﬂe{lﬁ% wﬂtgp%tﬁwe&? op r&r{ma@flrl% aglmo%mage and
BYfokRat Rl %%%rml&l%flcmwhhgpﬁarﬁia@&lbgféalparn@ JRhRRIAEY in

cyt oki nes and MVP production in human synovi ocytes,

el ey g geignad me delp ﬁﬁﬁ@&lyts@@%tthe Felpvasee and impope0gg of the
t
SRR FRACHATLL S GIRR TSl o8 BELPRK

thetocted ingboth h@m@maﬁhmmom)ts omiRA patentsMG.I8chett et al., Arthritis Rheum

et e R NN I I R

aIr,omcdestHieet 2001 )and: 7358 191 gridbiteanhh it fIBK fawation by
svvel li 31% by | nhibitin cytgkl ne and col | agenase
eslpntive JNEnnhibggyst pEinfiageaigey eiPigRes HdddMieprgduction in

Ré@hhd %Ho)élo@ § %ﬁé&&pﬂag&‘ﬁﬂdqyﬁbh&%%r(zcﬂh&& alb@ZOOI% supra).
showe |tt ‘ef fect on paw swel I% and i nf i on
Irnpqrtv@tlpa%igmlétr@tmn efgbd selfmﬂwe Y] K lah itofstin satwetéladwvant arthritis

@;S—lfiln anF’d<M6? P' \ngﬁg? A &%ggvgmgg%h nlﬂﬂgéd eﬁ’n@ XP Gaillard et al.,

et Glde QO 1415964607) eszmﬁtelp praiafuﬂecbjamtsﬁfehﬂ desltguctlon and
Ther 20 ,conbi n nhi bi.tion of .both J and

SRR AR o fcea SRR PPt Pty R cxmggosion.
%lﬂelmoféaﬂNKQ ®RFicien?hickvdre parey Protdcléd0Rom 46inBdestrddion, but

thma.is a chronic inflamuatory di sease of airways
éh%‘édttté? PR OB P HE g safTagpmafionygithg,pagpive collagen-induced

bk BT Y hEQRRAS iAMEatPYhaP TQRE B Rinctionally redundant with INK1 in
hyper -responsi veness associated with structural

tigarsfe shayf rofdsan aatiivagegriddtionr iadampation and pawg swallingr gherefore,

thlglme(L t?%n %t(e‘t;]ogl? }IDJ K%sa § ?Nma@;;acg \Le)i%llbs ig;}%(iusu%ldﬁfg{ %gerctlbgﬁlerapy

een iven
forRays., Han' encal.,LmlirthvgtstRheprmm d6:818@8).nophi | s, nmast
cells, neutrophils and epithelial cells (J. Bousquet

@Jsthﬁ{a is a Ofond inReSRIatory Hskdse oCaIr®ade harb OB by the presence of a
161:1720-45). JNKs have energed as prom sing

@ﬂ@ﬂ?ﬁp@ﬂﬁm@a&ow pecessfpd bu 1abb1§§>ﬁ'f%ﬁ;§©ﬁ511’%§ssr%§@ﬁted with
S e} |
BE Bl Rlpo g R S GEPLAIE Gl N0 ANLIR) 109
88 éék€4)atTlaB dl,sm@epbmbe@ smerttebegdrNBndzgsmf(@O@H)ty@sm g airways,

Bﬂ)duéiIl(n W%§ c?tagl%{’ﬁ’ Flﬁs A FI 590 S%psnnl e%l 1ilalycells {J.
BonQubt @al.) $m( KRy (s, €araled. (&000)mm nako- 4(52011% have
164: 3222- 22‘2 More i ortant#? L@{“ K inhi bitors
SHEREY ayBoaidpg rftea%‘ DR EsthiRg baitd B bR Poof-of
E&{ceﬁtrk@lhdiesﬁﬁ Itﬂlé ¢dIRfar ah@akiBRVER SIS bF WtRha Lifihi kélb@ticQRK
nf | ammat i on, {qder responsi veness, snooth nuscle 35 1

n@@lﬁ@r%ﬂij Bleasa cf ®., Buaes Qpin. dimerg Harugs §2008 8i7keitlol It was shown

ﬂ%@g@kg%ﬁn&z §{g§ﬁ‘caméglgggédqgﬁ§?#§ Cﬁ%ﬁf’gg g]aéc@%%a Yuman airway

&maotmms @0)Kujifineg el oh Jewmavl. G2¥)03 Led8322-28). More importantly, the
JNK inhibitors showed good efficacy in chronic rat and mouse models for their abilities
to reduce cellular infiltration, inflammation, hyper-responsiveness, smooth muscle

T 1 IgE production (P. Nath et al., Eur. J. Pharmacol. (2005) 506:273-83;
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inmportant roles of JNKs in the allergic inflammation,
ai rway renodeling process associated with

why@snsesasponsi veness. Therefore, bl ockade of JMNKI/EP2007/062920

activity is expected to be beneficial for the
treatnent of asthma. 5 Type 2 diabetes is the nost

i 0 | ent sease. characteri zed
By ENIS R R U By Efe RSP MG 280, TR i rf Sfiggest
iri‘imﬁtf I ahﬂﬁiMs O'fSNEKgnﬁﬁhH atllergllc iflagimhationpik Bveinodeling proc%ss
i nfl amuat.i on and abnor ma a i sm.associ at e
HisPHAGS MLl TyperrepRY Yenepy %efg@engﬁw?@m TN aqbitty Jagkpected to

BEbdneibM] for tRORABA! of agthgat ed i n various diabetic
target tissues under obese and diabetic conditions

K BBl ¢ o spr bR i AP e B e g lred by

Astlivasistncodnd ineuliNkcpaibhwayairrhsnt ps @ résaftlod nhmhrcrlyw level

cyt oki nes and OXId |ve st.resses ne ulates
T oR 2l At e bt TR B e R oGy SRS S1t s
b&SaBpSHedIHRINKRERvity (d FBooihaldf clSRIEDih, Vahbﬁi @ﬁa@d‘tﬁ target tissues
contributes to |nsuI|n resi stance and

werlcs phereang giabpjig eanditions(J. dlirosungaefale 1\%2@923002% d3:433-36; H.

%gr&%tg :ll?] bgin Q"herBW}ge s@?@%@)égﬁ@) %c%v%?o?@oﬁﬁgm K pathway

EYBM@@@@H@@E)W C@t@drp@ls ranch gxidatinest srtlzessev n@@ftﬂcf@lyamtéatfw osulin
gl‘gl%g%n mpnl%%’ghorpﬂ?gg of s ﬁin Fe(% o{%ﬁ? @S‘Jr%e—l (-I-Rgnlggt Ser’”’, therefore

oS S gen e ese mdc
chretibutys todhedia radistencelang %lmbse]tNléiz(n]:bllﬂl Hirgspmb et alndlature (2002)

Ut Gebroret o e s et QB0 BB BOFEF Nt st . ot
Al 02004279 435%03 9% edom, lﬁﬁ%?eﬂeﬁ@ gl idendc@¥fleSirdnd elegant animal
Hi rosum et al Nat ure (200 supra). Furthernore,

pedelxoudiesrisinggnkl meeg @eﬁ@d\wheel@sg%w@@ (ahfoln opeysemice or dietary
gbe%g Slite g %# Jﬂ]ﬁ%{?ﬁ%lm) R ngy}l;N %ﬁl ddishd qﬁl&g erlS’rfotected obese

el ther a smal e IJNK I'n tor,
Begerfearn bedy ghing, iQueased syhstaﬂéﬂareftmfdﬂood( @@@B): and decreased

A0 S B PR PR M P e
pemetieiahe ffdotsIWvBelobsdrivkd angdnotietiabtic, mdkdl (d Vel rmce() 35904)
c?fa&l]m%rgﬂg% )Of)?lggﬁ'lﬁ lélgl:a]@ %roﬁ?{:%%sﬁ* Ig\yg]lgltorxﬁ{?égg ?é) %e%ngt% (e)t aﬁ Curr.

12 PRSEAMNGN. X 2068) BE4P0L2 ) @€ 8 DNKI 8RBIth tida lieriedd from th
UP Proc. hétlmn Acad.  Sci . U§A 8@@?1105 31n35) om e

I indipe dommen pikE Jailﬁy@eraﬁtmw@maﬂaﬂll? -8) € Iﬁaqegpp@t aj., Nat. Med.
()6 B2y ety 40 TEMR e SASHA e Byt s il

tetlscMeryt intenesfinglg, mophﬂssqeohresmmmdhﬁsmlﬂceﬁal Proc. Natl Acad. Sci.

v sease ion t
(iR BN s B0 63 P BRI FoBpRB RS et
taBetdhdaus l%hﬁﬂ@f‘rﬁ‘rﬁ@le dE@ﬂfﬁd’hthﬁ@ﬁshﬁﬁﬂprédiﬁﬁ% ptdId] B®n-obese
denonstr at the utility of JNK inhibitors in the

tliabettonmiee deficiepids K2t axpecssion shyeqdagduced destructive msulitis and less

DB eRRaRRSr LSRRy AU ARl aElEh 5y o

phanapipecTdkea 3o gemlmn,rthml stlaila'sat@hy)nslmie(ﬁ‘éﬁtumltdeffeTNINlﬁhlb1tors in the
at hwa .¢c-Jun activation has been shown to

gF%VmQM%%%§§3%%B?zdﬁ%4%60pt05|s of isolated primry WO

2008/ 068171 PCI/ EP2007/ 062920 -4

Neurodegenerative diseases, such as Alzheimer’s (AD), Parkinson’s (PD) and stroke are

characterized by synaptic loss, neuronal atrophy and death. The JNK pathway leading to

c-Jun activation has been shown to play a causal role in apoptosis of isolated primary



10

15

20

25

30

enbryoni c neurons and nultiple neuronal cell lines
upon i nduction of a variety of stimuli (D

w®omgogdotr Coyne et al., Curr. Drug Targets CNSMNETYEP1007/062920

Di sord. (2002) 1:31-49). Over-activation of JNK was
observed in human brains from AD patients (J. Pei et

41- 48
bvaistiebnan BB R o bTan il ThsadiuRfph BPE Vhriety ofstmuti

(E%(Q@@@&iﬂebﬁtelelal dCweabas (MeerSaNS V&@okDishd.,(2002) 1:31-49).
i.ncr

Neur ochem 75; 1200-.08) . anp| e, a
Oieisih laatamfz l%ﬁg ay 8?¥6Yeéidn%HH?H gr%%@mﬁoﬁl? BRI 50N éel ctal,J.
lrapmtpepAD20pa - Q'I‘MS? oADALRI 34ih ALdtRAs Bfrivkirom anlrnal rnodels of
i nhi bitory peptide P-1 peptide) in the rodent nod

peurodqmeneTatiiccedisagyes((3. axmppioiodtt pept Naw gl r(i2809)atS: B90- 08) For
%agﬁ/pgﬁ,itlﬁg 108 Bh({)]@"ﬁb flﬁg%tvtr%éﬁi%%&@g ‘ir} ‘éﬁe pB%targlgltt%gtham.J flom the AD

pitesph AdviiKstranoh AOINIK adphmry ﬁslb’lmdme(ﬂlé’ bpgeidersh the rodent model of
n.c m t.ant ith the neuranal. cell t h.. Adenovir )
éﬁq tl?e&ﬁogf@mas% ‘gP\ﬁ?tﬁdﬁﬁ wﬂ%l%imloaé’&%a@g(ﬂm ipipgirment Sfymaptic
ﬁ?tﬁdlt@ze)ln 'tHbt Qlllﬁﬁlrrh@dell%@ I\AY;ME?P%&%'DU @lk%ied Bﬁd&?l{é Mlék4 and

|npa|rmsnt by i nhibiting medi at’ed un and
phesphedNKs twevsat)b&@rwed Cph‘é)’f@lf@ﬂﬁ withotbik mlgon@l@rc& dadthc didenoviral

L

h@iﬂwtolrainmpalmrnbﬂitd)yanhlbiiingﬁﬂH@P rmédlatsd:ﬁém G Jurbargl qagpede activation,

SR LAl & BICL SREL L TLEE IS 8P v

ashd ScQlUstane) 9$¢@4K3058)am@adcﬁttlan e the ah 86 | S84 deUb Lis@emic
neuronal death (D. D.Yang et al., Nature (1997)

sggcegpdicpd py gﬁtﬁ@@@e gagitptetieie sticgfpipienh iy rhug/ not INK1 or
mﬁﬁoﬁéﬂe%ﬁs‘cﬁtﬁ% anchaa'Eﬁf hﬁ%ﬁét% %&iﬂo‘f' % 1st5iﬂleH{5Pé31r§e%1;e or

nponent In 1schemc conditions. n together

ul@uranaé dg@béDsDtwamg o NiKsVatrie (éﬂ9’é)t&81938@t5ﬂ0é ithrsgeitatafsaggest JNK3
‘C2Yesa %ntlI nelg ? for & ﬁ?tﬁf%?l?&bﬁs %ﬂ aWn%E#%? gﬁcg‘%ﬁgn&l‘? 111 ischemic
oo glitédnis O frabémmgethbrt theddata se.lggém thdt INIQgaroge nasictvd megtt for

to the tion of ant tyno The JNK si gnal
W}Jmf}ﬁ@ GiresSareigh Aviott e frler vel y | n
apoptosi s, sustained JNK activation | eading to API

seoniealicd selhder grewdnprafifgsaon andonigsatioaclens wishderegwlased
Eu% (?-é}: c$if }ela&' kR he TR 8f QHCall@n D&l 'tlﬁth&rszﬁ’hg ?Nges“égl{ayggﬁsductlon
C as g tunors an transtorne
bathphyp biaasms ac(t Mccluslimlyj rmyqjopmsma bustai AetivaRion Kading to AP1

S RO R ae i BRET riticecte R TGRS s AR dr AR Soecific

&ﬁicbr\/ﬂyb@’s SaB as gkl tiroRal BYfL-AiBE. traﬂfsfcﬁ‘ﬁfe& Bol/a&iphobldsto (M.

Rary . Cocaitrr (AB) BhaUIRHOPUIRRS' dnNeh GoHet G1iR2) 32:201-

OPy. R @kedr Sxdd 'h?rﬁéﬂs Oé?lhﬁ’ﬁce@ 'le'K/ﬁPl @E’@\QBQMSCSG@& b 1%ost of the
gene. Interestingly, the nulti- %elﬁeSI stance and

pyery. ipio|thmer samnies. s dhe ﬁrfrnSfOrr@ad mpheblaststBfrk-ARNL was

t i r
SR 015 N2 oR AR Lgh REGH 3k PR EShALAGEb AN
_aIprtotioéJ.clk-érgeae (ROG23ting B, ﬂ@gnﬂmz)rug rctdneatndhypef-pdiiferation
e SRSy SO Aok B s EERE € Sstained 1k
Bathvlitly Ghi d‘.!;@ntrlﬁ?elhé‘sé AME sarfb 80 (L.gefRset W, I Deidersiar (200D 16Y¥09-812).

2008/ 068 P2007/ 0629
Act?vatlon ]fJN Kin le Eem?c cells resu%ced in induced expression of efflux pumps such

as mdrl and MRP1 responsible for multidrug resistance. Also, genes with a survival
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5 benefit in response to oxidative stress including

gl utat hi one-S-transferase it and y- glutanyl cysteine
wa@slesel wer e al so upregul ated by the acti vat AI/BREN07/062920

pat hway. Accordingly, JNK nodul ators are useful in

treating a variety of diseases and/or conditions. 5

gheﬁg f eeggon(s)éztot qr}ﬁe{ﬁ%rlf}/‘(gtr}%sqgc 1% Iggxt%hloge g% d sgfn) and v-
%ﬁ%ﬂ%{l@ %EmWas%"v&%%@ a@"@ﬁnegﬁ:l'a{%a’bycfﬁe thlvlf%d)fgl K ﬁathVay.
gﬁcoraglg Ly, INE e uqatxgspagél g %@tm ?r&atl 5| ”{;’Jﬁeﬁ{ e%ge!agesl@nd/ror
Eoiditionshere at | east two and not nore than four of X,
X2, X3, X4, X5, and X6 are N, and where 15 the bonds

between XI and X2, X2 and X3, X3 and X4, X4 and X5, X5
and X', and X5 and X6 rray each independently be

SR A en S PR Bl

results; Ris -(cyclohex (phenyl) R8, where
cyclohexyl and phenyl PE optlonally substituted
wi th net hyl, quoro ro or roxy, 20 R is

hal o, nitro, 1-000H or -Y R4;
Y is -0-, -NH- -5- I-SO -8024 *NHSQ2-, -NHC(O -,
_C(ONH, - (OO, oR a bond: >#zrrx a-6 alkyl, acyl,
phenyl, or benzyl, each of \q/hl ssubstituted with
0-3 WD 2008/ 068171 PCT/ EP2(0 -6- nis 0, 1,
or 2; R3is Hor Cl1.6 alkyl; R2|s H -@H -SeNH2,
=0, -CN, or -Y2-Y3-Y4-R5, where Y2 is -C(O -
whet@NRa-, -S2-, -0-, -NH, or a bond;

X'is N, N-R’, CHR?, C-R’, or O;

X*is N, NH, N-CH3, CH, CH,, CHCH; or C-CHj;

X’ is N, C or CH, where X', X?, and X’ are not all simultaneously N;
X* X are each independently C, CH or N;

X% is N or C-R';

where at least two and not more than four of X', X2, X°, X*, X°, and X® are N; and where
the bonds between X' and X?, X? and X°, X° and X*, X* and X°, X’ and X', and X° and X°
may each independently be either single, double, or form an aromatic ring, with the

proviso that a chemically stable structure results;

R is —(cyclohexyl)-R” or —(phenyl)—R®, where cyclohexyl and phenyl are each
optionally substituted with methyl, fluoro, chloro, or hydroxy;

R! is halo, nitro, -CN, —CH,CN, —OH, -NH,, -COOH, or -Y'R%;

Y!is —O-, -NH-, —S—, -SO—, -SO,—, -NHSO,—, -NHC(O) —, -C(O)NH-, —
C(0O)O—, or a bond;

R*is Cy.6 alkyl, acyl, phenyl, or benzyl, each of which is substituted with 0-3

herduwncr Aw laalAl
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5Y3is ClL.6 al kylene or a bond; Y4 is -0-, -NRa-,
-S, -S02-, -C(O-, -C(ONRa-, -NRaC(O -, - NRaC(OO,

WO NRaGSIYNRa-, - NHSO2-, -SO2NH-, or a bond; R5PCHEENNE062920

al kyl, C3_10 cycl oal kyl, heter %_'ycl yl, wherein R5 is
optionally substituted wth - NHRa wherein
each Raq{'ls |£1dependently Hor CL.6 10 alkyl; R8 is H,
Cl. 6 al OR3, -SOMNH2i -NHSO2R3, - COOR 3 - S02R3,
-NH2, | - CO\IRaRB -NHC(O R3, -CF3, -NO2, halo, or -CN,
Z i skhigdFoyensalkdi o, CL 12 alkyl, or NH2; or a

phar maceutically accept able salt thereof. 15

Pref pf abl vy Ofd, Js@zNHZJ\EB&cﬁ &3y oy’ §t IXth@reN NH
N-CH3i CH or C- CHB ;x3|s N or C, vvhereX' and

X3 are not gl and . X4 5 ar

i ndependent | 15(7(16@ a(;@gm R@én’t TSN % Ob?gw

phar maceut i caI conposi tions, nethods of using, and

met hods of pYelpgmsal@ylteheoaszmehentl oned conpounds.
Conmpounds and conposi tions of the invention are useful

in the treatyetcand(RY @r exent i enoef @(@)}}Rn ~NR*C(O)-, —

N-term nal Kinase nedlate "di sorder,  such

aut oi MRAE s oM QINIRTH P ys@rlgﬁrd@rasbond

nmet abol i ¢ di sorders, neurol ogi cal diseases, and

cancer. 25 Rhis&p! gelke 096 Jyelbhlgyl, E@Bi’@@jcﬂl’l}d Swli?diréin R’ is optionally

andl o tSHBUEH t%ggﬁgmﬁﬁﬁ&h R iPasnte S o o

[l di alkeh; es, Al zheiner's disease, Parkinson's disease
and/ or str oke WO 2008/ 068171 PCT/ EP2007/ 062920 -7-
Def | p# fs'I—Pr@l 69[141)/[35@)}@ hes Wipe —ﬁH@b?ﬁ S%I?o' L$@We NN H,, -

ternmsg used in this | icat?on, 1ncluding t
§§@@$Brcﬁﬂﬂ@ﬂJBhd4@%aﬂﬂ@b}WBVerﬁ@’deflnltlons gi ven
below. It nust be noted that, as used 5 in the
speczﬁswﬁﬁbgm,Hﬂd(&h@am,MSﬂNeg cl ai ms, the singular
forms "a", "an,"” and " i ncl ude pIuraI referents

the coptext ¢ ear tates otherw se. "Al kyl"
OraHEmPﬁmmHKag%ng%#ﬂ nLaF“@? branched sat ur at ed
hydr ocar bon nnlgt consi sting solely of carbon and
Rieieralgfe X' st Mm:R'h@wR ngr ©r om one to twel ve carbon
atonms. "Lower alkyl" refers to an al kyl group of one

to sikXiseampanNatieNeH br €-CI¢t- C6 al kyl . 10 Exanpl es of
al kyl groups i nclude, but are not limted to, nethyl,

N ewkbﬁﬁ{/ &t RPN AR GRE Y Sim B %ﬁrdanched

al kyl " refers to an alkyl noiety having at | east one
br an&h X facr caehk amfebendenspprapyl , i sobutyl, tert-butyl.

The invention also provides pharmaceutical compositions, methods of using, and

methods of preparing the aforementioned compounds.

Compounds and compositions of the invention are useful in the treatment and/or

prevention of a c-Jun N-terminal kinase mediated disorder, such as autoimmune

disorders, inflammatory disorders, metabolic disorders, neurological diseases, and cancer.

In some embodiments, compounds and compositions of the invention are useful in
treating and/or preventing rheumatoid arthritis, asthma, type 11 diabetes, Alzheimer’s

disease, Parkinson’s disease and/or stroke.
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Simlarly, "lower al koxy" refers to a noiety of the
form-OR and "acyl" refers to a noiety of the form

wo gi®psg17ivhere R is | ower al kyl. 15 "Al kyl ene" POFEPR0Z062920

| i near saturated dival ent hydrgcarbon noi ety of one to

six carbon atons or a branched saturated dival ent

hydr ocarbon radi cal of three to six carbon atons,

e.g., methylene, ethylene, 2,2-dinethylethylene,

E%fﬁx She, 2- nmet hyl propyl ene, butyl ene, pentyl ene.
1%Ehe di oxy" means a dival ent noiety of the

P%[egygt%erwze%tged tYl\@ ?orll%wrlz,}loé]tserr%% kyed H%hlf %@pﬁcsatlg)gf 1n91%gmg the

ereln ova ent
medrfmaammﬁm ¢toinst anuecthes ddinitignsafivem msdmo Tt st be ﬁdited that, as used

tricycli romati.c rin The aryl .grqup. can._be.. s
b Srst s Re0 R 1 apiiitiad (hEr s S R o wandgthe
fcWide PRirglreRSerit NG 16 8he BiHie:d rc@aﬂgatdldtataa StREwiR,

optionally substituted phenyl, naphthyl, phenanthryl,

%h&gﬁ ‘%ﬂé{alns thé‘ﬁSH«#a[leélﬁ ggéa? lof BY che%lzs‘a{lu‘?%)é% chﬁ’é?%b&b&@)’e‘ty,

henyl,  am no
dmrrsh%eng lssla]yfofotyfbondlnﬁ hyd!y)g&uhtbmsylha,vmg from one to twelve carbon atoms.

RS RbS RERO B S g P S e 2L ot

Eﬁmpl)é@éf ARy rouﬂ@ﬁﬂ@l@@é per &d Inﬁlylhmlt&ﬁfd); aRtRE B Mtbpyl, isopropyl,

b | b phol ,
b é%é@i%&%ﬁéwl pg@ffﬁiﬂ%ﬁé@ Plet% Aresyl | “Brapghsdiafig!” refers to
Q@E&y%bﬁéty IEbX/q{goaQQ%i &k lﬂ@ﬁdhv flric¥&splhRES8by!, %QbutylI tert-butyl.

means a nonoval ent saturated carboc

ﬁtmin@trgy olDWﬁmalisoxso rrefiretpod ineicty ¢fitge formavdgand ia@ylioefers to a

t I kyl is C3_ 7
no%%ygg@g%&n? @ R,Q%S%ﬁiEx F%g%kgﬁ gn optional ly be
S ituted with one or bstituents i tuen
SRS e btiert b flgﬁahwrawr?%ﬂ?w?w Saeieday mojed B one6 i carbon
BRhRA) KYrancBd @uratd® JAR0G BOES (A bHICHIRRROORI 268 92 Qarbod atoms,

nonoal kyl am no, or dlalké%an1no unl ess ot herw se
§Be@peﬁh>é%ﬂeb gthylsas.cat-dmetiyigthicas, rsppylenses Pongtiylpropylene, butylene,

gg{ﬁ%@gs i nclude, but are not limted to, cyclopropyl,
C utyI cycl opentyl, cyclohexyl cycl oheptyl,

I artiall S tur rivati hereof

S AP ariegh s R B RLF e ROt 1R 00 SRR Ry alkylene
whedteRacictn. al kyl ene and Rb |s 5 cycl oal kyl as

defined herein. "Heteroal kyl" neans an al kyl noiety as

dﬁfg’l’nﬁlga&ear Bbfovaldiek fc%gorﬁat &%‘gadohﬁlk‘m%% of a mono-,

rern one, tWD pr hr ee en atonB
biepr treadlinkiomatic sinps i he ae«h groumde bengeortally sglsitivgedas defined

E%\r’% t]g;(%m%{e%l'lo? agy R I165[ €S 0 r%, Bﬁe ESN%%:%Gﬂ t(I)Ptl%glq)ly sudostltuted

'S an eger
p]litﬁh@t smphrtﬂyln ghd:daaﬂmylhﬂuq:remﬁ; mdénya,tﬁeatamn taz@itnylhexytitphenyl,

N TR R IR A G R SR SN
@qsﬁérgais&sp&b@ﬂrdéhyl B&m@ﬂﬂ)x&ﬁr&nh@ﬂ@ﬁl@ﬂ deniddox8iylE&Ropyranyl,

ot her hydr ogen, acyI al kyl, cycl oal kyl, or
bgrep sk einkgazinghyl, Wpreapmeradinyl, trazardpasgand ggazopyrrolidinyl,

%M%rﬁ%ﬁhﬂ?h{%ﬂ{y’lenedmxyphenyl, ethylenedioxyphenyl, including partially

hydrogenated derivatives thereof.

“Cycloalkyl” means a monovalent saturated carbocyclic moiety of mono- or bicyclic
rings, having 3 to 10 ring carbon atoms. Preferred cycloalkyl is Cs;.7 mono-cyclic
cycloalkyl. Cycloalkyl can optionally be substituted with one or more substituents,

sstituent is independently hydroxy, alkyl, alkoxy, halo, haloalkyl, amino,



10

15

20

25

30

or cycloal kyl al kyl; when nis 1, Rd is alkyl,
cycl oal kyl, or cycl oal kyl al kyl; and when nis 2, Rd

wo 20080838171 cycl oal kyl , cycl oal kyl al kyl , am no, PCT/EP2007/062920

acyl am no, nonoal kyl am no, or 15 dial kyl am no.
Representati ve exanpl es includ but are not limted

to - hydr oxyeth r 0X

b8 AR KE Sy iR R %@%S%ecﬁgfallwgﬂgﬁa&e&y|Examples of

&ydwaﬂk}ﬂxmleﬂi@tdmlh(ﬁ byl are 301l‘lly1dit@kwbbl§tc%propyl cyclobutyl cyclopentyl,
delxlg dgﬁ?%@ut uglng%?q?%|u|§1§qq$%hylc§% Ve’s thereo no-

an1nosu|fon Ineth I am nosul f ony Iethyl an1no
sGydloaikypiky ”yneanmemhytmﬁ the fcs’muiaoﬁ&fakﬁcatvw;dre R* is alkylene and R is

I | ethyl, methyl- 20 am no
gﬁ%?mﬂﬁg%?%%fﬁlkﬁaéteroaryl means a nonocyclic or

cycl joi ety of tQ 12 ri tons havin
o%%tew@% ar}S.aﬁgaﬂ&yg RROAFER 2R &e@%ﬁeﬁ% ln@vdwgﬂg%m}q%ﬁ@ C4-C7 alkyl,
RatRIPO o §Ieﬂhf‘é'ét1§/grd‘ RoMhs Hiwe Benteplab&BwhtE E@hﬁﬁtlﬁ&n‘c
ring at ons bei ng C, Mﬁth t he understandkggithat t he

Hdepcrrmetht sqiﬁﬂterﬁit frgz thehgroup eensissag pf —PRdi Rii 4nid §60pR " (where
T t
Ak & H%%:Il ﬁ“%@ 08: 2g Pn IR &ngl‘gl{g}e{?]ﬁlge MO“?‘GO%Q%%%W%% of the

opt1 ona substitute ﬁereln
bételkbatket mdrqal isiimoagh esanbnn: htode whotdin B & ydtogehj aviyt, atkyl,

300 GRS R ik |k SRR Gt LAESh Bltgr hycrogen. aey
ammdyclaaajkyu 01;j @Mlolaﬂdym{kyl m}u ®heH 1 ist0) IR|6 malhleyaiyd) genf wlkﬁlm ycloalkyl,
ran ridln rro razo
g%xca%%lw v aa?%a I lnﬁ/ is fﬂé%{q Greie! }ﬁlyP%/ C%@ﬁi‘@’flm‘ﬁ} arid when n is

bepz? %Oa\{%ﬁan’loa Z8kRa hﬁ@v{ | armtél@ na?c%’ltamlﬁcp Yrﬁ&ﬂ)\éh{ylammo or
benzi m dazol yl benzoxazoly benzooxadi azol y

6@H<zydﬁnmnaz BERlesentive skamplgh alzﬁbld?l buttgehpa @Wmdyo, 2 hydroxyethyl,

Sz&%&%q)mhgfbrhgﬁ%&ﬁéx h§d}9§ﬁﬁét}{$r1eth‘y '23328 h%%ﬁogg%;?r‘g@%l", Mydroxy-

nOX quihazof |
nﬁﬁiyildhlyyh ﬁ'ihm'[b thpﬂﬁk 2g rdlhrﬂrdro mum,zz}hydlrp xgd epéthylpropyl, 2-amino-

ﬁ{lﬁjﬁgpl n Igapile# 21{3}1% Lﬁfﬂ]ﬁj ga%ﬂlg fé%%l'gfe&gé,laﬂinosulfonylethyl,

Elﬁﬂoﬁﬁ?cﬁ@?ﬁr@@a%chybﬁllﬂ'dmlfbﬁ‘ylﬁfethymah@hylamhﬁs@wfylethﬁnﬂlethyl-
"hal i de" are used I nt erchangeably herein and refer to
Qﬂm§§ RieRY f1 uoro, chloro, brono, or iodo.
"Hal oal kyl " neans al kyl as defined herein in which one
dﬂetnmaeflhmamgaemomdjeenbicmm aeiety ofistth 18amg apwms having at least

' I %T%p it rlgg 8?_@%1_110;1 né;jgz@g%thrgee 1? 1? | E%c?rgg o%%: s%%gted from N, O, or S,

tlﬁﬁ'&)lamlﬂgeﬁrg A6 byihg (]mawhsthaumm@w[&h@masmb la’ftatlﬁd:nt point of the

|et |s ng of one to.three.rin
LR R L R On 20 oy iiend 16 eleB O inedaabopRtionally
§1§H§Q§1@é&i afsrcﬁﬂhéﬂ ﬁdr@lﬂeﬂxarﬂ;ﬂ&@@ﬁhe@éroar?%&é[&s influde, but are not
nonocycl i ¢ heterocycl havi n 0 8 ring at ons,

Prdee ke, ogtionphly snbsttléwé%ymdwolylb Arpzak). lwaé?)lfy diazalyl, lsothlazolyl
ﬁk’a{i’ﬁ?fzb FQFfﬁol??EpW%&IyQE @\gﬁ t %g}i’yleﬁn tyl ]pg/ra,nlyl yrldlnyl

eter O are no
pmr¢1@h alyltayolsxh pstimidtl eplr piapieyi, qumyhl;lyl pocpendmthenzoﬁiryl

Ee;)nrz neyg, i ¢ Wéﬁﬂ %}13@,'0 %d};zpf’%%wagn;l{ ani\{’miéiazolpll benzoxazolyl,

be;&fzbdxadydzolyﬂ),ydemkahiam/lbd bpiyzolt itk dlhzopyl, bmzapy&hnﬂ; mylblyl, isoindolyl,

s,0xazol
{ndazo yl, trgazof)w ttiazinyl, quinoxalinyl, purinyl, quinazolinyl, quinolizinyl,

naphthyridinyl, pteridinyl, carbazolyl, azepinyl, diazepinyl, acridinyl, including partially

hydrogenated derivatives thereof.
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nmor phol i nyl, thiazolidinyl, isothiazolidinyl,
qui nucl i dinyl, quinolinyl, isoquinolinyl,

whessiossidazol yl , thiadi azol ylidinyl, PCT/EP2007/062920

benzot hi azol i di nyl, benzoazolylldlnyl di hydr of uryl,
15 tetrahydrofuryl dlhydropyrgnyl tetrahydropyranyl

#H? g pﬁ g(lf . my?lg %efnf, I%I%f[qlgp %La:rgélﬁﬁ%ﬁ%fe?cﬁvpgéably herein and refer to a

sutiattdle@ﬂ &Qﬂ@udhwrb,rbtbmot@tlb&dnydr oqui nol i nyl ,
tetrahydrisoquinolinyl. "Optionally substituted", when

“ﬁﬁg alk Y1 3RSHE la@yl Qﬂie‘ﬂn%@ hel%ﬁylh whiclPOHR W more hyfiro gen has been

teroary heterocyclyl", nmeans an ary
tﬂp&;&@ydl w1th@ta@¢ @a differgnt hhleger. oEwmglaryvhaiqaﬂmlssmglpﬂt ofbbCly -

EHREL T uent Lok aPERERIGRYLE A R0 ana more

driee‘tfg%!gﬁalyf{ m%%(segtn%po ; g?rtlg]gq qsgyﬂkl)’gtte%%?e(tn;gscgtslsellst%fggfdone to ‘[Eree rings,

ﬁ@b%téﬁﬁg aone (2 MiREX or folrHIR GRS IAKohoSeh: o nkt®gén, oxygen or
hal ogen, 6 alkylthio, Cl1.6 alk | sul fonyl,
SIEkfyzNRaR@méyéw hefsreqyslyl.dwaingNReRringiems. i prefogred. yEhe
B0 iR e ST SUE o 0 b ol
h@srmycziyladomltsmncltlde rous ymtﬂtvtahmﬁe«b tq aptlmlaéllyesnbsﬁtmtyd piperidinyl,

i.e. .. I d t
peSiseinSh rBbRare sy Bl nE GR M G G g PRl iAo
Innidhzedidinylb Yiyrid g1, r}g’tldhzlﬂylt peihidinyhadxagelidinyl alskanstdiay],
arylenesulfonilox . as nethanﬁggﬁ onyl

BerRhivdayh fisrptidioyT ISOEIHﬁ 1| QUiTe gutnpgmlr eguinolinyl,
bASYh Yo ly R BfladidoBidi }’ben%thﬁ&@l@d’iﬁﬁ?@étﬁ@é/ﬂo@ﬁi&mﬁOdlhydroﬁ,tryl

optlonally substitute beniYony, i'so

pr op
teesphydegfurylopthy dieayranyls tetighydropghnyls thmmﬁlqlma t he

r r y but
FHRARAHARG I ORRE, ARG ARG o i, WERARIARR Sy FEY
iihstmogsinaheyl etetrhleydeamnto lmyl, terahgdnstqamoénglccur s and
instances in which it does not. WO 2008/ 068171

ROFtidzRAO QLB ASE ) when §&d 1@|a§s%@ﬁﬁon an@t “ ?1’5 ephéyFt, ah&@croaryl” or

means any di sease, conditi on, sy sorder or

| hedgregtaldn. means gp tarYérIﬁ‘ﬁﬁYlﬁ @6110@6111 pr h@fsrowc‘rtélrwhl% Isqgionally
tﬂﬁgﬂ@g%i&ﬁ?e}%h%cgﬁlk Wwith bREStm eé(}% dEbstiti&itC gfé%r%l? AR tcpfouﬁ and more

escrib in conjunction therewt
prefdraldy ngefto threx at’qsu@lentb etlzend fromBCtollikndn€) ¢ heteroalkyl, oxo (ie.,
aﬁﬁﬁpp r|Ie t et rahydrofuran, N, N-di nmet hyl f ormam de,
or o oﬁﬁt nmet hyl ene chl ori de or dichl oronet hane,

diCHY) C Ot haQel, ) SeKAYT, alkvey, hadduwl Ca@a&kﬁﬂﬁo (&Qeﬂ@mufonyl

ng{%% B0 D AR s Whuk aheh - por aFHER™ iy dgtned herein.

ecified to the contrarx the solvents used in the
thgogteut meds apreweith themeaningepraertiongly associated with it in

\%ﬁtﬂ ?fato‘?gan}é)?hegnﬁw ceuh Ll &rygr@ﬁggﬁglggé&?;llectgﬁ@lnsctlbgt.lﬂtﬁtion

manmscltdilldgrsmis hEkamplegeﬁlg;‘atTg gro&@ﬁ acludonbut @xd mqt liangbd to, halogen,
ith bi, ol b
et asanishsni it Sh et aianr Spar oot pRaE

wedhetagl, Betvanesulfonyloxy, tosyloxy, and thienyloxy, dihalophosphinoyloxy,
optionally substituted benzyloxy, isopropyloxy, acyloxy.

“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.
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pharmaceuti cal use. "Pharmaceutically acceptable
salts" of a conpound neans salts that are

w@basmesieut i cal |y 15 acceptable, as defined hePC€PEP2007/062920

and that possess the desired pharnmacol ogical activity
of the parent conmpound. Such salts include: acid

dition ts fo d with inorganic
FORrienred bt ST otihd ip IREAE oo PG S, fegacr o
fidigatien.aci d, phosphoric acid; or fornmed with organic
aci ds such as acetic acid, benzenesul f oni ¢ aci d,
BRRZ Q- Gon i CRTRIAPT GU ‘Inie?ﬂ']éo‘l"ve%p A& th&Edd¥dnf 1SQﬁétg under the c&yndltlons
et hanesul fonic acid, fumaric acid, glucoheptonic aci
gf the ogriction being desgrlb@dam Qpn;;mc‘don thevevoth, mcarghmg for example, benzene,

P)X dn? Xé’c%%&h? eitr%ﬁ%cﬁroﬁ;%%}l (? é}%ﬁl&hﬁﬂﬁfiﬁl]‘l o&liloq’o %‘?@9’ methylene
ac hi c acld,
Dtﬂﬁﬂdaé mcdlaldommdmmb,ahelﬁuiofe&mne, (m‘Ihjzl cthnow C@l‘nyl(acaatiedacetone methyl

2- ht hal enesul f oni ¢ aci d, i on id, s lic
GRS peeashefnol B5pdial SR Peoh e ShuaheS dorglh pstidine
Baleds spedficttd f&td@‘yﬁr@@eiﬂe%o%ht@ us@ inSRd Felctidis BB thereRnt
an acidic proton present in the parent conpound either

m§mﬁﬁ@ﬁﬂﬁé€ﬂﬁﬁy@asnetal ion, e.g., an alkali metal
ion, an alkaline earth ion, or an alum numion; or
iﬁliitalrmhmtieasllwwicceptabie’bmgmi tbatorhiclnorugefol o fraseing a pharmaceutical

Accept.abl .or ses |nclu di et an ol.anj.ne :
AR e R Brg Foasii e a6 PRIRERAD AR qthorwise
tidwritiamdRicludccept abick id aeegabic @“oxbmaﬁlafyw wigleas human
al um num hydrOX|de cal ci um hydroxi de, potassi um
HWHF@%?@@a‘§6d|un1carbonate sodi um hydroxi de. WO
2008/ 068171 PCT/ EP2007/ 062920 -11 The preferred
phermaceaticdlbadccgptalde eptsaiof e cempowndameansheltstiht e pbarmadeutically
Iigc%ﬁ]agiéég{lﬁ cf f%géi Heremh Xlg({ 91?1@43 sésg itl%?degﬁ%cg él#lafrHl%oClo %E%lqabtlwty of the
paBNHDMQmaﬂ&dSu@ﬂ¢M$ﬁwhﬂbd sodiun1 pot assi um
calciun1 zinc, and magnesium "Protective group” or

'Pr ot 86 LAditiOh QR foFRRNGith %rﬁn@%ﬁd’k@u@l"ﬂ assﬂfcﬁ@éﬁl(yﬁ’d &id,
bl ocks 5 one reactive site in a nultifunctional
conpoliyobigatc edidtsuifueip aeilcrifrio asih Pheyphern agd; ordarmedeyith
OUt SS}gﬁgltc'a\éﬁils Yudt asaaragttlé@crld %REe%teﬁﬁfo?lfjc dc ?%Eh%@;fc %Lutnﬁhorsulfomc

conventiondl Ty associ ate

synt hectld,o:ltchelmdsbtrhynesﬁﬁmﬂlalandphwelssaesi gluceliwipsonic acid, gluconic

ot 10 WREP RO 2o, B e B Rk e T e

r eact ayumxye'ﬁﬁ:fneamﬂm #id, tlatwlctaelrdnﬁlaleaﬂadmfmmaeﬁt inf@nic acid,
group’ an nltrogen protecting gr sed

i nt er ERA @a{lﬁ}d] meHiear TRt ackh QFJC%‘CPH%\S% lgaﬁﬁ@sulfomc acid,

gr OUPBropHnRNESd shifeyPic ALRIC fudc e &Vid, tROE8R RO P-BG@&ne§Hifonic acid,
undesirabl e reactions during synthetic procedures.

Exenpﬁﬁﬁ@hﬂﬁﬁﬁﬁgéﬁ»pfotect|ng groups include, but are

? (I%tn) A Zﬁ%g;xgl»éegta[) &;?ycﬁ%r%@cﬁ%rlééent AL Ao AN kither 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. Acceptable inorganic bases include aluminum

hydroxide, calcium hydroxide, potassium hydroxide, sodium carbonate, sodium

hydroxide.
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(car bobenzyl oxy, CBZ), p-nethoxybenzyl oxycarbonyl,
p- ni t robenzyl oxycar bonyl, 15 tert-butoxycarbonyl

W@ BOS)H6813Kki | | ed persons will know how t o chooSBCHEBI00UM62920

for the ease of renoval and fg the ablllty to
wi t hstand the foll owing reactions. "Subject" neans

nmal.s _and non- na | s, ns nmenber of . .
PR O RS bR RS St R 8t i,
hydractdoringuid, hutfaric peid nmat@snesulidhiascid Chilafeain ke @Bogphdric acid,
ot her a es_and. ({TDJ eci es; arm ani mal s such as
teskapip act h‘BV§é’§1 1%%%‘8“%’6%?@ CIYPFIRGAAG MagBFEYER; ¢
ani mal s such as rabbits, dogs, and cats; |aborator
ani ‘Redtectivagrang” o “protisting grosind meass tﬂlatgsoupm/l@eh scdendively blocks

e n cl

{)H&i 1%21(9[%\1% 1t? gﬁ(g gﬁlltﬁ%nahlllap{ben} JOUI & (Jﬁletil:lgt (g%ghca? %*%acé&? can be

d ecotied aut pretivay hteanodge uﬂpro&ebed réadhee sipeintthe alchying

ef fecti ve nount S. an unt , of ound t hat

et ss el Aree T AT SLE Py, Sa g Tales of his
di geas®rSleBtonithe plotdctice gﬂaﬁlpﬁ ® BbdkechctbldGhitrdgepah@®Abxygen
for the disease state. The "therapeutically effective

anBiQAs Pregent m\’?]%?r]&?a“défﬁénﬁﬁ)rn@‘a&ﬁl% He te%%r@auwprq%@agéoup and
St 2 I
1 Sifob FRCHABEN S MRS APHERUHR Ao B8RSR o onsnic
t heroupsimécndaditef pmmcbﬂle adrageh stomaegamst undrsirphid gemmnscrfurmg
) i cal rinar ractiti r
ot B a8 Lol byt LOBEYPEAGH! EE G by o
t himsted d‘eftﬂlﬂlﬁﬂohfetyél atétantido) beefyé (Bm)n geﬁzgloaymabmgbl e

r at fere ethe roa |n|t| of the
R B B BRSPS aeb ot e BeSlog oyl
m%t-lﬂlt@iﬁh%ﬂyﬂgom) 9K, pe'rﬂcon@%ﬂl kndw @84t @ho®¥e a group for the

‘'treatnent” of a disease state includes: WO
2068F 9681V abar pisohilds sophstand e (o hoyriag ssctions. t he
di sease state, i.e. causing the clinical synptons of
t'Bebjdets exses skhamels ot nanemeaiewalso Mammalssudne ety trieatber of the
ose to d to the di sease at e
Btortis SRR GE it B B FoER MG et G- SRR bt as
Hﬁﬁlpdh:&%ﬁ&l@i sthat fes ihd Mbhkdyipttiog fieadinaBaseh 8¢ @itits, horses,

, arresting the devel op rrent of the disease state
diceh szapss f?wl%aador@;s%ﬁlm Weh p3 lia}bW% P&y jaRg) citpdaboratory

Qﬁlﬁﬁﬁsiﬁclﬁ@hﬁg fo den'ts Suoh SIS e, BHRRRE Yridd! E?(ﬁﬁﬂﬁ@ &fhon-
regression of th e di seas€ state or its ciinical

wm&iﬁmcluﬂih,éw erawt limited to.rirds. Thotaracsiliget” dag not denote a
"51%91&:1511 vsyggn referring to a chem cal reaction
Reans “a |ng or mxing two or nore reagents under

gﬂ@¥ rlatfdéggdltlons o 10 produce t he |nd|c t ed

upitplly RS IR TR Y G EYeans 41 ARt Af peoapddhaly when
hdiatnistdied fLRGILI QR foMitcaiinds BRHNGE Statd) & Jufdistie dffé AL & treatment
the desired product may not necessar|ly resul t

trteecdissase plain tThe “terpicnaallysfisetiampmawagwit ‘éanHPIéﬁﬁldmg on the
WshBoundl dik@kl Yia \/\%ﬁ%ﬁ% at}réeategir ghgus%beg{t? P'ﬁ?qé R EePLd, ¢ and

I nter medi at es e mXxture C
relative health of the subject, the route and form of administration, the judgment of the

attending medical or veterinary practitioner, and other factors.

The terms “those defined above” and “those defined herein” when referring to a variable
incorporates by reference the broad definition of the variable as well as preferred, more

preferred and most preferred definitions, if any.

“Treating” or “treatment” of a disease state includes:
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ultimately leads to the formation of the indicated
and/ or the desired product. 15 Nonencl ature and

w®reoaossires | n general, the nonmencl ature used POT/EP2087/062920

Application is based on AUTONOMIMv. 4.0, a Beilstein
Institute conputerized syste or the generation of

! UP%})IH Ven%ng 'the(r:dlseasem%an[ at (l:’larugl %]esﬁ gcc%; sy?rtleprtgt%ts aF % disease state

ar e usin
oo dAmlol@ pemsub@ﬁceﬁmt/rrap beaxnased mrorgpredisimsed toothy diseasestate, but

Hbésrn%g #}éﬁpn'c@o g;:elﬁySWBME SBHAGhELA stfadi cates the

presen Whenever a chiral carbon
is p?l@gﬁﬁtﬂm& tfaf CEWé?ﬁ S 16 pfTetpedhe develogment efifhe disease state or
tthaini@ll bympibBisee somers associated with t hat chi r aI

carb re.en g gpassed y the structure. 18 ts . ¢
and E‘H)or 1YHE BRESFHEARTE |’édcartJéP1§|thnB?rélr¥ ?Fcl?ff’&% %ﬂté‘aﬁre“mo
therdisenselyyate ef ey dmi@l sympt@mst heir entirety. General

Met hod One aspect of the invention provides conpounds

of Thotenmb &tréatiniiD ¢ ‘Zﬂtﬁt&ttﬁ@S bidd “ReFudsP2ACH/refe24R00 a]c:he_ﬁliqal

N, PR e ig o misints (0 Qr Pl et PSP ppgndiions o
5 Pdduse e Qfdl@,ted/\diﬁycﬁ the des¥ed pRyddctX3t gho@ld ey appldciated that the

si mul t aneously N, X5 are each i ndependently C or

N TORELME Rieppraguges th@\ﬁé’ﬂ“é‘teéit andegghe deppeh P dHgitmiapRas necessarily
t hf’c@ulft et frdfn th@%m‘t?@atloﬁdof tWe rea%@t‘ffts mlﬁr@er@m@(ﬂ@y added, i.c.,

where the bonds between Xl and
Xathepamaybie X8 orxBorzrintepncdiatasiwiish antprrguccddn theymixah whlch

i ndepende tI I
TRt e S O S SR B g Gt
stabl e structure results (a "chemcally stable

structure” results where normal val ences and bond
nunbers are not exceeded; for exanple, a chemcally

RbARL a8 EE YSH YhEctid! not have doubl e bonds between

In general, the nomenclature used in this Application is based on AUTONOM™ v.4.0,
a Beilstein Institute computerized system for the generation of [IUPAC systematic
nomenclature. Chemical structures shown herein were prepared using ISIS® version
2.2. Any open valency appearing on a carbon, oxygen or nitrogen atom in the

structures herein indicates the presence of a hydrogen atom.

Whenever a chiral carbon is present in a chemical structure, it is intended that all

stereoisomers associated with that chiral carbon are encompassed by the structure.

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

their entirety.

General Method

One aspect of the invention provides compounds of formula I:
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X3- X4, X4-X5, and X5-X sinultaneously); 15 Ris
-(cycl ohexyl)-R2 or -(phenyl)-R8, where cycl ohexyl and

w@b@apbsiar e each optionally substituted w th PEL/BPL007/062920

fluoro, chloro, or hydroxy; R[ygg hal o, nitro, -CN
-CH2CN, -OH, -NH2, -000H, or -Y R4; Yl is -0-, -NH,
-5-, -SO, -SM2-, -NHSX2-, -NHC(O -, -C(ONH, -
C(O O, or a bond; 20 RT3 ower alkyl, acyl, phenyl,
or benzyl, each of whic ||s ubstituted wth 0-3
hydroxy or halo; n i 6€(XR3 is Hor |ower
al kyl ; WD 2008/ 0681 pCT/NEP20 06920 -14 R2 is H,
-OH, -SQ2NH2, =0 CmR or -Y2- - R5, where Y2 is
-C(O-, -C(ONRa-, -sS2-, -0- N,Gm'abmw; Y3 is
| oner al kyl ene or a bond; @g R -0X" -NRa-, -S-,
-S02-, -C(O-, -C(O NRa-, Ng@a -, (OO0, 5
-NRaC(O) NRa-, -NHSQ2-, -SO2NH-, or a bond; R5 is |ower
cycl oal kyl, heterocyclyl, wherein R5 is
B%f%Bhally substituted with -OH or -NHRa; wherein
each Ra is |ndependently H or Iower alkyl; R8 is H,
| oweK' BINGWN-R’-ORS, or-G2NH2i - NHS02R3, - COOR 3, - SO2R3,
-NH2, - CO\IRaRB -NHC(O)R3 - CF3, I\IOZ hal o, or -CN;

10 Zyi g oj]g CE{: or or a

phar rraceljtl ca Iy éccepta e salt thereof In sone
enbodi ment s, , X5,, and X6 are each C. In other
enbodi KehesC, \Pil«rrgX (EyeibX Hexpt il wnultpreougly tier

enbodi nents, X3 is Nand X1 is C. In additional

enbo;ii*nérates@achﬁv?depaqc@kﬂﬂytrbrwne enbodi ments, Rl is
benzyloxy and nis 1. In still other 15 enbodlnents

ﬁgf\l b isone enbodi nents, X2 is N In other

enb0| Ps is -Y2-Y3-Y4-R5, where Y2 is

-C(ONRa-, Rais H and Y3|slovver alkylene L n ot her
whbisdit lﬁ@ﬁttwo ayd npsmoggRan faur of KX hF, Yenkodidrnnes N;RBd where

e Ho‘i’i\ﬁ’?ﬁet@flegﬁ/ kl ald'x3 %ﬁn@ Kb@@'aﬁﬁ%‘ls)( Qfﬂi A5 X° Rnid XI And X° and X°

sonme enbodi ments, R5. is.lower alkyl In othe
m@ﬁsaﬁhnlﬁﬁ%ndwlv b eathm%gle,ambhsor fgrm&woramp@qug, with the

prisbahatasiesiicalf stble sirasantdeqtsi s a nmet hod for
treating inflammation, conprising admnistering an

Eau bﬁg@fcaﬁ% ?tn@g atru?qH é%&?lﬂ?oﬂgr% n%rmapvalelnggsea%td b%rrlldtn%m ers are not
exceeded; for example, a chem1cally stable structure will not have double bonds between
X°-X*, X*-X°, and X°-X' simultaneously);

R is —(cyclohexyl)-R” or —(phenyl)—R®, where cyclohexyl and phenyl are each
optionally substituted with methyl, fluoro, chloro, or hydroxy;

R! is halo, nitro, -CN, —CH,CN, —OH, -NH,, -COOH, or -Y'R%;

Y!is —O-, -NH-, —S—, -SO—, -SO,—, -NHSO,—, -NHC(O) —, -C(O)NH-, —
C(0O)O—, or a bond;

R* is lower alkyl, acyl, phenyl, or benzyl, each of which is substituted with 0-3
hydroxy or halo;

nis0, 1, or 2;

R’ is H or lower alkyl;
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Anot her aspect of the invention is a pharmaceuti cal
conposition, conprising a 25 conpound of the

w0 pwsfos81on and a pharmaceutical ly acceptabl e eRCI/BPENT/062920

I't should be appreciated that conbinations of the
di fferent groups described herefin may form other

enbogi t I IS nanney, . asapd sof » di f ferent
conpguﬁ §_§¥é'@£%g%§1£§’&ﬁ?ﬁ?ﬁ§¥ﬁg gfé%eﬁ>mfnvention
Representati ve conpounds of the invention are shown in

Tabl eY1ish&l(QW: N85/ 68@17 tOPCTNHPROOTh@BER920 - 15

Table 1. Representative conpound of Fornula I

St r ucy s goNaBkyf@RPRAEBEnd;No.  4-[4- (4-benzyl oxy -]
indol- | -yl) -pyrimdin- HN N N\ 2-ylam no]-cyclo-

hexang} . a[ 4= (4-bromoi ndol -1 - ) a a

Cpyri Ki Hi‘ﬁiz%‘?i BN ﬂ%&%@ﬁp iclé?ém@xéﬁ%|C(E’)"BNPOQ(O)O"
N 4- (4ANRHH@ ) NRy,| INHEQ i, Ab@iNH2-ofladmindp] - N N N~ \

cycl ohexane carboxylic acid (2-nethane

Z E‘ |[ Z?EZ l_s?%.li%’rlr%lﬁﬁ%gﬁ9??Il_<ylgle>%\l)§éxcggl/,lrviv%rgﬁlrl$_5 &s_ (ﬁtiOﬁR}lyl\fuﬁstituted with

am notOHicNHRY afgrein each’R™is independently H or lower alkyl;

R® is H, lower alkyl, -OR’, ~-SO,NH,, -NHSO,R?, ~-COOR’, ~SO,R’, -NH,, —
CONR’R’, -NHC(O)R?, —CFs, -NO,, halo, or -CN;

Z is hydrogen, halo, alkyl, or NHj;

or a pharmaceutically acceptable salt thereof.

In some embodiments, X*, X, and X° are each C. In other embodiments, R is —(cyclo-
hexyl)—R*. In further embodiments, X’ is N and X' is C. In additional embodiments,
R” is OH. In some embodiments, R' is benzyloxy and n is 1. In still other

embodiments, R' is —CN.

In some embodiments, X? is N. In other embodiments, R is —Y>~Y°~Y*-R’, where Y*
is —C(O)NR*-, R*is H, and Y’ is lower alkylene. In other embodiments, Y* is ~SO,-. In

further embodiments, R’ is lower alkyl.
In some embodiments, Y* is ~S—. In some embodiments, R’ is lower alkyl.
In other embodiments, Y* is a bond, and R’ is lower alkyl.

Another aspect of the invention is a method for treating inflammation, comprising
administering an effective amount of a compound of the invention to a subject in need

thereof.

Another aspect of the invention is a pharmaceutical composition, comprising a

compound of the invention and a pharmaceutically acceptable excipient.

It should be appreciated that combinations of the different groups described herein
may form other embodiments. In this manner, a variety of different compounds are

embodied within the present invention.

Representative compounds of the invention are shown in Table 1 below.



4 F OH N4-[4-(4-methoxy- | indol- | -yl) -pyrimdin

HN N N\ 2-ylam no]-cyclo hexanol 5 OH WO 2008/068171
wEANBBFAO07/ 062920 16 Structure Name ConpoundPCTMEP200746062920

[4-(4-nethyl -indol N 1-yl) -py[§p1din-2-yl- HN N N

am no] -cyclohexanol 6 OH N 4-"[4-(4-cyano-indol -1 -
yl) -pyrimdin-2-yl- HNN N am no] -cycl ohexanol N OH
N 4-(4-indazol -1-yl)- pyrimdin-2-ylam no] - HNN NN
| ohexane carboxylic aci %g-h droxybutyl) am de $
B T RER R SR Bt BT oty Y o1)
- pyri—A-e-A-2-H—HN-N-NN—am-rpl—cycl-ohexanol—9 CN %0
Structure Name orrll\%)ound
0.
N7 4—[4—(4—benzquxy‘—‘
)|\ indol-1-yl)-pyrimidin-
N N N A 2-ylamino]-cyclo-
hexanol
1
O
OH
N 4—[4—(4‘—b1"o‘moindol—1—
)|\ yl)-pyrimidin-2-yl-
HN” N SN amino]-cyclohexanol
2
Br
OH
N7 4-(4-indol-1-yl)-
)|\ pyrimidin-2-ylamino]-
N cyclohexane carboxylic
N7 N7 N i Xy
N acid (2-methane-
sulfonylethyl)amide 3
7
O&\Nkﬁ
O
4-[4-(4-fluoroindol-1-
X
)N|\/j\ yl)-pyrimidin-2-yl-
HNT OND N A amino]-cyclohexanol
4
F
OH
N 4-[4-(4-methoxy-
)l\ P indol-1-yl)-pyrimidin-
HNT N7 NN 2-ylamino]-cyclo-
hexanol 5
/
o
oH




OH 4-(4-indazol -1-yl)- N pyrimdin-2-ylamno- HN N N N
cycl ohexanol ~ 10 OH N N-[4-(4-indazol-l-yl)- |.~
w@eosssirn- 2-yl ami no- N N N N cycl ohexyl | net he€EEP2007/062920
sul fonamde / 11 N, i, /S i WO 2008/ 068171
PCT/ EP2007/ 062920 - 17 Structu e Nanme Conpound No.
4- ( b—rdet—31—Hr—Npy+Hm-ehhrp2Hamhreo—eyel oh"""no. ]
HN N N 12 O—ISéruetltrre ndazol - 1-lyl ) - pyNamedi n- 2-yl |Irri?n°6‘]n
- HN cid
(1- et hyl sul f prop-2-yl)t &methylapdol- sep oz
4- (4-i ndazol 1- y) pyr1m1d1n 2-yl-
N N amino]-cyclohexanol
6
4-[4-(4-cyano-indol-1-
N|/1 yl)-pyrimidin-2-yl-
HN)\N/ NN amino|-cyclohexanol
& 7
=N
OH
N 4-(4-indazol-1-yl)-
)l\/j\ pyrimidin-2-ylamino]-
Z N cyclohexane carboxylic
I acid (3-hydroxybutyl)-
amide 8
OAN/\)\OH
H
4-[4-(4-nitro-indazol-
)N@\ 1-yl)-pyrimidin-2-yl-
N N N/N\ amino]-cyclohexanol
9
e
N
v v
H @)
OH
N 4-(4-indazol-1-yl)-
|ﬁ\ pyrimidin-2-ylamino-
HN)\N/ N/N\ cyclohexanol
d )
OH
N N-[4-(4-indazol-1-yl)-
)L/j\ pyrimidin-2-ylamino-
N7 ONT NN cyclohexyl] methane-
sulfonamide
11
No
/,S\

o)




pyri

N~ acid (1, 5-di hydroxy- pent-3 -yl)
W@RDOBIOGH 7Y - (4- i ndazol - 1-yl) -

m di n- 2-yl am no] -

N cycl ohexane carboxylic

-ani de 14

HNN
O-. N

pyri m di n- 2-yl am PCI/EP2087/062920

cycl ohexane carboxylic HNN N- 7@19i d (1-hydroxy-but-2
yl) -amide 15 OH O- H~ 4- (4-1 hdazol - 1-yl)-
pyr i pr-eH-A—2—yamnel N-eyetphexane—ear-boxyH¢——HNN
N~ gci d (2, 3- idudirexy- prop-] -yl)-avide / 16| G4mRHHd
O HP' O WD 2008/ 068171 PCT/EP2007/ 062920 . 18 No.
Structure Namg ound No. |4-(4-indol-T-yl)-"
)|\ pyrimidin-2-ylamino-
NI NN A cyclohexanol
6 }
oH
N 4-(4-indazol-1-yl)-
)l\/j\ pyrimidin-2-ylamino]-
Za N\ cyclohexane carboxylic
HN N N
N acid (1-methylsulfonyl-
prop-2-yl)-amide
13
O&\N_<;
H SO,CH,
N 4-(4-indazol-1-yl)-
)l\/j\ pyrimidin-2-ylamino]-
Z N\ cyclohexane carboxylic
HN” N7 N i Xy
) acid (1,5-dihydroxy-
pent-3-yl)-amide
14
OAN OH
H
OH
N 4-(4-indazol-1-yl)-
)l\/j\ pyrimidin-2-ylamino]-
Z N\ cyclohexane carboxylic
HN” N7 N i Xy
) acid (1-hydroxy-but-2-
yl)-amide 15
é OH
OAN
H
N 4-(4-indazol-1-yl)-
)l\/j\ pyrimidin-2-ylamino]-
Z N\ cyclohexane carboxylic
HN” N7 N i Xy
) acid (2,3-dihydroxy-
prop-1-yl)-amide
16
OAH OH
OH




4- (4-indazol

cycl

_1_y|)_
ohexane carboxylic

pyri m di n-
HNN N acid (1-hydroxybut-3 yl)
wo a0o8es117 OMN' v OH H N 4-[4-(4-(2-hydr oxy-PEFEP2007/062920

2-ylamno] N

prop2y|)-|ndol-l-yl) HNNNhé pyrim di n-2-yl am no]j
cycl ohexanol 18 \ OH OH N ( hydroxyp| peridin-1- 11
yl) 44 i..dw_ul —H—HN—— NN q
pyr i i di n- 2- ylSafichey cycl ohexyl] - meNhasone 19 Cdm’(ﬁq
N [ 4-—11 (Alnda7nl-l-\/l HNLN 0.
pyri|m di n- 2 cycl oheky 'I( 'mdﬁ‘é?lh ﬁlane 20 o==
OMN [O NI 4- ydrﬁxy met E}?‘ HN N N
rijm di n- cl ohe)x@h
Py Y aci droxybut 3—
Yl) -amide 17
OAN OH
H
N 4-[4-(4-(2-hydroxy-
)l\/j\ prop-2-yl)-indol-1-yl)-
_ F :
HNT SN N pyrimidin-2-ylamino]-
N cyclohexanol 18
OH
OH
N (4-hydroxypiperidin-1-
| yl)-[4-(4-indazol-1-yl-
O [4-(4 |
HNT N NI pyrimidin-2-ylamino)-
cyclohexyl]-methanone
19
St
OH
N (3-pyrrolidon-1-yl)-[4-
)L/j\ (4-indazol-1-yl-
y N ... .
HN N7 NN pyrimidin-2-ylamino)-
cyclohexyl]-methanone
20
O//"\,\&O
N 4-[4-(4-hydroxy-
)L/j\ methylindol-1-yl)-
HNT SN pyrimidin-2-ylamino]-
cyclohexanol 21




WD 2008/ 068171 PCT/ EP2007/ 062920 19 Structure Nane
Compound No. N 4-[4-(5-nethoxy indol- | -yl)

wo pyosiossldi n- HN N N\ 2-ylam no] cycl ohexanol PCI/EEX017062920
4- (4-indazol -1-yl - pyrimdin-2; Iam'no)- HN N N-N
cycl ohexane carboxylic acid i s%)propyl ani de 23 OH

4 (4 I IIduL\JI 1 yll I’\\I 'uJyI I III dl 1 L yl ulll II\J LILLAJ II ’\" I

cycllohexane caetoryti c acid 1} hydroxNamep 2 ylai‘ Oﬂlg(ﬁﬂld
ON""(‘I—Iﬂ—lA-(A-inda7nl-1-\J/I- pvrimdin- ')\/I |

HN N N | cycl off€xane car boxyl ‘é“é%“g‘ﬂ?o%t hoxyet hy

amide 25 0O~ Hl4.44-indazol -1} pyrimidin-
pyri|m di n-25¥1 afi nd)™ > HN N N Y anne callboxyl i c
acid 1, 3-di oXYy- op- 2-yl ATHCe e’%‘o 22
(EDH ,°
N 4—(4‘1—ir‘1d‘azol—l—yl—‘
)|\ pyrimidin-2-ylamino)-
P N .
HNT N7 NN cyclohexane carboxylic
acid isopropylamide
23
07 N
H
N 4—(4‘1—ir‘1d‘azol—l—yl—‘
)|\ P N pyrimidin-2-ylamino)-

HNT N NN cyclohexane carboxylic
acid 1-hydroxyprop-2-
ylamide 24

N 4-(4-indazol-1-yl-
)L/j\ pyrimidin-2-ylamino)-
= N .
HNT ONT NN cyclohexane carboxylic
acid 2-methoxyethy-
amide 25
OAH/\/O\
N 4-(4-indazol-1-yl-
)l\/j\ pyrimidin-2-ylamino)-
PP N .
HNT N NN cyclohexane carboxylic
acid 1,3-dihydroxy-
prop-2-ylamide 26
on
OAN
H




QO H-OH OH WO 2008/ 068171 PCT/ EP2007/ 062920 -20
Structure Nanme Conpound No. N
wdad2§o8/0687ni t roi ndazol -1- 1 J vyl py rimdin-2-yl PCMERN07/062920
am no) cycl ohexanol 27 O=N O 0-
(3- hydroxypyrroI|d| n- 11 1 yl)="[4-(4-indazol-1 N N N-
\ yl p‘yl A dl Ll L | o ||u, Cy’CI GhS/(yI ] IIUt hum'%q'e_Z'S_d
OM ['OH V N (:Strlmydrrexypyrrol idin- 11N4myl ) - ompoun
[4- (4._|_n_d_a7nl =1 - HN NN \/I pyF mdin-2-v| m-no No.
- cydl ohexyl ] anone 29  QuilHp-ypitroindazol-1-
4- (4-i ndazol Jl\)él/ py i mi di n- pyIpyT dﬁ%‘ﬁ YN AN NN
cycllohexane farBoxyli ey, acid B¥RyE gxlphgxano
met hyl pr op- | - am 30 OHH 27
i O=y
o} \O
N (3-hydroxypyrrolidin-
)L/j\ 1-yl)-[4-(4-indazol-1-
Z N T
N7 N7 NN ylpyrimidin-2-yl-
amino)-cyclohexyl]-
methanone 28
A
N (3-hydroxypyrrolidin-
)L/j\ 1-yl)-[4-(4-indazol-1-
Z N T
HNT N N7 ylpyrimidin-2-yl-
amino)-cyclohexyl]-
methanone 29
A
N 4-(4-indazol-1-yl-
)L/j\ pyrimidin-2-ylamino)-
HNT SN N/N\ cyclohexane carboxylic
acid 3-hydroxy-2-
methylprop-2-yl-amide 30
O//"_\HX/OH
1-[2-(4-hydroxycyclo-
)ij hexylamino)-
_ L
pyrimidin-4-yl]-1H-
A N N? \T indol-5-ol
31
(%H OH




1-[ 2- (4- hydroxycycl o- N hexylam no) - pyrimdin-4-yl]
-1 H HNNN\ indol-5-0l 31 OH CH WD 2008/068171
wWEANBBFAO07/ 062920 -21 Structure Nane ConpounplCT/ER2007/062920

[4-(4-indazol-I-yl- 11 pyrlmd%QZylamno) HN NN V
cycl ohexyl | - norpholin t hanone 32 ~O N
4' [ 4 (4 ulll II\JI IId\JI I ‘yl I III \JI LIL} 2 ‘y’! HI’\\I I'\\I M

am no] cycl oh&xawnnire 33 NH2 CH 1- [ 2- N&nbydroxy(ﬁﬂ"ﬁzo“nd
hexyllamino) N nyr. mdin 4 yl] 1H HN NN 0.

i ndazol e- 6- car I ic aC| d ne -gﬁrmég%ql_\ I'd2 o|oH o-
N 4-|[ 4- (5- met doI p yPWlmlﬁly}-f' PIHOY- Y1 HN N
N \ |ani no] yc Nohe a cyclohexyl]-
morpholin-4-yl-
6 8 methanone 32
N
o

4-[4-(4-aminoindol-1-
yl)-pyrimidin-2-yl-

P
|
HN)\N/ NN amino]-cyclohexanol
33
NH,

\ 1-[2-(4-hydroxycyclo-
hexylamino)-
pyrimidin-4-yl]-1H-

indazole-6-carboxylic
acid methyl ester 34
&
N

\ 4-[4-(5-methylindol-1-
)I\ yl)-pyrimidin-2-yl-
~ .
HNT N7 NN amino]-cyclohexanol
35
OH
N 4—[4—(6‘—ﬂgqroindol—1—
)I\ yl)-pyrimidin-2-yl-
~ .
HN™ N7 NN amino]-cyclohexanol
36
F
OH
N 1- [2—(4—hydroxycyclo—
)|\ hexylamino)-
= pyrimidin-4-yl]-1H-

HN N N
N indole-4-carboxylic
o acid methyl ester 37
z @)




35 OH 4- [4-(6-fluoroindol- |- N yl) -pyrimdin-2-yl

HN N N\ am no] -cyclohexanol 36 F OH N

waaq()s/oésaqhydroxycycl o- hexylam no) HN N N\ pRpet/BPZOT062920
yl'l 1H indol e-4-carboxylic %())acid met hyl ester 37

0 (]—| WD 2008/ 068171 PCT/ EP200772 62920 -22 Structure

Na Cefpetnd—No—NA-{4{6rrethytndet

yl)- pyr| m di nSerugture ani no] -cycl ohexsmak  HN N l@%ound
H |\ zol - 1- \/I n\J/r mdin-2-vlam nn\ HADYO:

N- cycl ohexanﬂ boxyl i c aci S{%(ﬁ @Qrgdﬁl I

met Ryl propyl ) dim d; 39 C]—| OH gl Pyl Yyl i mdol - |

- Nyl) - pyrriein: ami n%i]“noé foharaNol

38

N 4—(4‘1—ir‘1d‘azol—l—yl—‘
)|\ P N pyr1m1d1n—2—ylam1no)—

HNT N7 NN cyclohexane carboxylic
acid (2-hydroxy-2-
methylpropyl)amide 39

4-[4-(3-methylindol-1-
Nl/i yl)-pyrimidin-2-yl-
HN )\ N/ NN amino]-cyclohexanol
OH
4-[4-(3-methoxy-
)N@\ indazol-1-yl)-
. N pyrimidin-2-ylamino]-
N N Ny 0 cyclohexanol
i h 41
OH
N 4-(4-indazol-1-yl-
)L/j\ N pyrimidin—Z—ylamino) -

HN N7 NN cyclohexane carboxylic
acid (2-hydroxyethyl)-
methyl-amide 42




HN NN 40 OH 4- [4-(3-nethoxy- N indazol- | -yl) -
HN~N NN pyri m di n-2-yl am no] O cycl ohexanol 41 OH N
wd2qo8/0681dnzol - 1-yl - ~ pyrimdin-2-yl am no)- HNPCI/EP2007/062920
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Synthesis

Compounds of the present invention can be made by a variety of methods depicted in
the illustrative examples shown in the Examples section below. The starting materials
and reagents used in preparing these compounds generally are either available from
commercial suppliers, such as Aldrich Chemical Co., or are prepared by methods
known to those skilled in the art following procedures set forth in references such as
Fieser and Fieser’s Reagents for Organic Synthesis, Wiley & Sons: New York, 1991,
Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science Publishers,
1989, Volumes 1-5 and Supplements; and Organic Reactions, Wiley & Sons: New

York, 1991, Volumes 1-40. The following synthetic reaction schemes are merely
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ZY{lbtl[Sntﬁs e o3| %]fli ngenl%)cids bgﬁc}} %}a X?ﬁ:g%lpm‘mds ﬁl{lﬂﬁ pres & inVention can be

pyf,}hiﬂﬂdéizﬁd Zmyl Ivarib iiosho Nfieptidng h@ﬂﬁﬁ@éyn&ﬂmc edOHo V2 hemes can be

2 PCT/ EP2007/ 062
CS‘E?PE/ (86 eCsTufg g %SAGO tP/ 0%2 &?%1‘3?1 in, g @St ra%ntglilrgf%rrléﬁlrtroethe disclosure

[%&nﬁh&&/ﬁlltﬁismepég%ythan. HN-N i pyrimidin-2-ylanino)- N
cycl ohexanol N85

The starting materials and the intermediates of the synthetic reaction schemes can be
isolated and purified if desired using conventional techniques, including but not
limited to, filtration, distillation, crystallization, chromatography. Such materials can
be characterized using conventional means, including physical constants and spectral

data.

Unless specified to the contrary, the reaction described herein preferably are
conducted under inert atmosphere, at atmospheric pressure, at a reaction temperature
range of from about -78°C to about 230°C, and most preferably and conveniently at

room (or ambient) temperature, ¢.g., about 20°C.

In the following schemes, if not differently specified, Rl, Xl, Xz, X3, and the like are

as defined above; while
A is Clor SRy,
A, is CL (5=0)Me, SO,Me or SO,Bu

R, is alkyl, cycloalkyl

Ry is Me or Bu

ZisNorC

XisCl, Br, 1

R. and R are independently hydrogen, hydroxylakyl, alkoxy, alkyl, cycloalkyl
hetheroalkyl, alkylsufonyl, alkylsulfinyl

R, is lower alkyl

Ry, is alkyl or cylcoalkyl

R; is alkyl, cycloalkyl, heterocyclic
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R1
Rb

Step A: 1. 1,3-dimethylimidazolium iodide, NaH, 1,4-dioxane, reflux; 2. tert-butyl
carbazate, AcOH, MeOH, reflux; or NH,OH, EtOH, reflux; 3. DBU, THF, MW 150°C.

Step B: NaH, DMF; or LIHMDS or NaHMDS, acetonitrile/THF, low temp; or DIPEA,
DMF 100°C.

Step C: tetrakis(triphenylphosphine)palladium(0), Na,COs, acetonitrile, water.
Step D: 1. EtOH, reflux; 2. lodobenzene diacetate, DCM.
Step E: KOH, water, DCM.

In Step A, 4-chloro-2-methylsulfanyl-pyrimidine or 4-chloro-2-butylsulfanyl-
pyrimidine reacts, by heating to reflux, in presence of a strong base, such as sodium
hydride, and 1,3-dimethylimidazolium iodide with a variably substituted o-
fluorobenzaldehyde in a polar aprotic solvent, such as 1,4-dioxane, to give the
corresponding ketone. This product by treatment with tert-butyl carbazate, in the
presence of acetic acid, in apolar protic solvent, such as methanol, by heating to reflux
gives the corresponding hydrazone which, by heating under microwave conditions, in
the presence of a base, such as DBU, and in a polar solvent, such as THF, cyclizes to
give the corresponding indazole. When hydroxylamine is used in place of tert-butyl
carbazate the corresponding benzoxazole is obtained. In Step B, 4-chloropyrimidine

" 2-position a mercaptoalkyl- or chloro- moiety undergoes a SyAr
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fanfillchlmlr?]p}tr?mrlﬁfeainldegpeﬁa Buqdhv?lflﬂe)d;tteur[])?ﬁglw;ﬂlm vahiebly substituted 3-
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heﬁL&hQ@ )éfh|ah61 WWh 2084 ﬁﬂlhilto%%tﬁ?%%b&@cﬁﬁg ﬁydra;&ﬂrre which

Rl%c eﬁl 11(1 ([hei [geﬁgln@(}tlo dobenzeneulacetate in Eln apolar soei\pent SH(% as DCM, to
give the corresponding variably substituted [1,2,4]triazolo[4,3-a]pyridine. In Step E,
4-ethynyl-2-methylsulfanyl-pyrimidine reacts with 1-amino-pyridazin-1-ium iodide
(J. Med. Chem. 2004, 47, 4716-30) in the presence of water and an inorganic base, such
as KOH, in an apolar solvent, such as DCM, to afford the corresponding 3-(2-methyl-
sulfanyl-pyrimidin-4-yl)-pyrazolo[1,5-b]pyridazine.
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R1

When X is NH or NSO,Ph Step A: NaH, R,X, NMP, or 1. NaOH, MeOH/THF; 2.
NaH, R, X, NMP.

When R1 is COOMe Step B: R,MgCl, THF, low temp.

When R1 is NO, Step C: Fe(0), NH4Cl, EtOH, water, heating; Step D: R,COCI, TEA,
THEF.

When X' is C=0 Step E: NaH, R,X, DMF, 0°C.

In Step A, a compound of generic structure I when X’ is NH can be alkylated by treat-
ment with a strong base, such as NaH, and the appropriate alkyl or cycloalkyl halide
such as Mel in a polar solvent such as NMP. When X’ is a phenylsulfonylamide
moiety, a compound of generic structure I can be firstly deprotected by treatment with
a strong inorganic base, such as NaOH, in mixture of polar solvents, such as
MeOH/THEF, and then alkylated as previously described. In Step B, a compound of
generic structure I when R1 is a methyl ester moiety can undergo a double addition by
a Grignard reactant, such as MeMgCl, at low temperature, in a polar solvent, such as

‘he corresponding tertiary alcohol. In Step C, a compound of generic
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reaction with a variably substituteed indole,
in presence of a base

i ndazol e, azai ndol e or indoline
wemak/oes7NaH, Li HVDS, NaHMDS or

Dl PEA,

in a poPEr/EP2007/062920

sol vent such as DWF, acetonltﬁéle THF, 1, 4-di oxane
or a n1xture of the above, at tenperature ranging

af for
gtruct at e(}len

NI S Otz %an be redgceﬂge Ceo(!qrrree?%alﬁrllré%izilciﬂleel?y heating in
NI p&sqdcabéd rea]nallng dg)dtrﬂ*, sabl ad\Fe( Y E’lkbdr&dnmndtmlnh ddoriﬂcﬂand water, in a
Step C L4 i.chl,oro ne..und oes a Buyc

cob P %fa%wlﬁe% Syelt 1o 02" IherF iR SRR RAR (G aRie BiShn: ¢
acsubseddlenfly bé e@lmﬂ byt medtimenmﬁls dmpnfprme:ajybd}deaume

as tetrakps(tr osphi.ne di 0), n.

o Bl E St Rhbk sughar MR RS RE R SRR st h ag 1P Rlgive the

S otdree?.psmcgﬁgl @d&oﬁﬁa;.ﬁ@ﬁﬁdﬁ’ﬁstdesdrﬁk&\@i step Dafih Sfeg iBg C(bﬂi’l@ound of

correspondi n C ro-4 10 at e rimdine.

S e St B PR e A el Faf i gl an alkylating
@g“eh& su&'lil dsMal, sfi@sdebtdtbRdiodrwitns bibsd Bagé,8dch as NaH, in a polar
yridin- %Q%@XH! ine in a polar protic solvent,
ﬁﬂV%Efﬁf ,’BéOWGQ@Pﬂﬁt & reflux, to give the

correspondlng hydrazone, which cycllzes in the

pcE$RNCHI:.0f | odobenzene diacetate in an apol ar
sol vent, such as DCM to give the correspondi ng
variably substituted [ 1, Jtriazol o [4,3-a]pyridine.

, 15 4-ethynyl - -md hyl sul fanyl - pyrim dine N
rﬁe'a'c%(sa W h 1- ami noApyn daz/n- 1 -ium i odi de (J. !%d_g \
Chemp 4, 47, 4716-30) NF(the presence of watef an

1

such a , n apol ventN
rréspoﬁ%?% 3-

c bage $
zxt?SSto_%?i,Qrdtheb hyl -
sulfany|z:g¥f|md|n4y|) - p¥ Io[15 b]

pyri dazi nes\ WO 2008/ 06817%, PCTAEP2007/ 062920 - 34-
SCHEMEW |: Bk N XZ X Xz 35tep D 1l 7z7:27 Z .
1Z 717 SN 1 StepCl A SN N-Xz. N AN X-XZ R\Ly 7
X, Step'B XZ Step A N XHJ~MH% R ~
| R1
l Step C
N
—¢
R8 N=—
X2
X: "%
| / 3
\
\ , A
Z
R1

Step A: NCS, NMP or m-CPBA or MeReOs/H,0,, DCM.
Step B: R*CsH oNH,, NMP, heating or R°CsHoNH,, DIPEA, NMP, heating.
Step C: R°*CeH4NH,, p-TSA, i-PrOH, 150°C, MW.

In Step A, a compound of generic formula I, when A is a thiomethyl moiety, can be

chlorinated in presence of N-chlorosuccinimide in a polar solvent, such as NMP, at



10

Ra OHZ ZRL RLI 1 Step EANNOW RL Wen X3 is
NH or NSQZPh Step A: NaH, RaX, NWP, or 1. NaCH,

woROBHGHF 2. NaH, RaX, NWP. 5 When Rl i s COOMET/BPEP7/062920

B: RaMpd, THF, |ow tenp. Wen é?l is N2 Step C

Fe(0), NH4CI, EtCH, water, hea% n Step D. RaCOCl,

TEI% h Aemger%re A)ftegl 1fve 5 g r(]:é)rrn;%%un%l %einerlcs?qrm\%%wzéa%g)e 0X1cﬂzed to

Nchea;nanmaﬂdkggl satfede dnysulfbmdt utlﬁﬂngmsm;mdw«trh'i dlleltdpem}ybenzmc
such_as e ropriate a

ey iRl f¥genn QfoptferfRR'RE bl SpEhiaG e apelfy sobvent

assudhRs DﬂMra)r XBlorcsfoHn,pched‘mj)cfralﬂuf@mylgmlglb(dMeerr@P@hyd r@m

o BR Gty TR O s Rk ShiPtife Sy e Sy tids It sprundergo a
baﬁ‘@ctl(ﬁi,l@ﬂ’SNAS ubNE £y alvﬁlrmhly(tubrs&tumefd galmubsioht¢é ojdohesulamine, as

d L
Gousrane et bR S B b BsSioReRiilamine, in an apolar
St saledntirsach asnkEIP, Eﬂteh@e&tﬂiﬁé&h\j@m@ﬁd’c@éerﬂ% &ldy150a, as described in

e 9 ATeg o P foserl gbers el il S SR  varably

S0!;ulﬁ’ﬁtu,teCIS(MQIhsaBstltlliit%(élj @ﬁ{chhe,ﬁﬁ @Mpr@%ﬁggﬁo 11)8 %%&gﬁzklﬁiﬁhﬁ)& acid, in a
In St nd. o ric ‘1
E‘Pg‘@é‘?ﬁ‘glé a%%"l%‘i" %‘ﬁu‘f%def THAGN AR CQrElIfQRs af kP C as
bed&ﬁﬁy&p@fﬁq,che corresponding aniline by heating in
presence of a reducing agent, such as Fe(O Fisher,
amoni um chl ori de and water, in a polar protic

sol vent such as et hanol. The aniline of generic

formula Il can subsequently be acyl ated by treat nment
with the appropriate acyl chloride in the 5 presence

of a base, such as triethylamne, in a polar solvent,
such as THF, to give the correspondi ng secondary

am de as described in Step D. In Step E, a conpound of
generic structure I when X1 is C=0O can be 0-al kyl at ed

by treatment with an al kyl ating agent, such as Mel,
after deprotonation with a strong base, such as NaH

in a polar solvent, such as DMF, at |ow tenperature.

10 SCHEME II1: N A A H
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NXXz N X1z Step AXL XStep BX2, Z32ZZ 3 Xil
IX32z2 ZzZR 2z 2z \ 2]/ Z RRRLIIIl R1 Step C
WOR00BI0BS17R8 N - X11 X~Xs Z' z Z Z Rl Step APCTMER007/062920
NMP or m CPBA or McReO3/ H202, Step B: R2C6HLONHZI

NMP, heating or R2C6HIONH2i DI PEA, NWP, heating. 15
SEERME WRBCOHANHRI p-TSA, i-PrOH, 150C, MN In Step A
a compound of generic fornula I, when Ais a
thionethyl noiety, can be chlorinated in presence of
N-chl orosuccinimde in a polar gpl Went, such as NWP,
at WD 2008/ 068171 PCT/ EP2007/06%920/ - 36 hi gh

tenperature. Alternati vecon’iﬁ_ g of generic

f or mul be oxi di ze§ t he Xgar f-gspondi ngH )
sul f ong foxi de util)}zi’ng as gxidizer N_</ \
3- rop ybenzoic rmcid or a xtyure of N=—

ri oxeee®ni um and hydr ogen 04 de i

SO t, suc DCM or chlorof orgiZat te ture y_ /°
rgNgi ng bet wESE 0C and room 5 jt erer at ur er2’The A
correspondi \§g c | orxde, SL!;Ith@r*e or supboXide Il ca \ J
undergo a tion SNAr utji l'i zi ng vari ably z

subst it ut gdyor unsifBSti
nucl eophi | é, either wi
di i sopropyl et hyl am ne,
NVP, at tenperature ra
described in Step B.

generic structur es@y C

am ne, as HOH,.C
hse, such as
vent, such as
and 150C, as
il f oxi de of

Jargteel[\)lgl y

A

X2
X, X2 Ay
X3 "% | A

I=7 R2 \

R2 \ \\
\ Z %
N z
BnO,S
HOOC

When R' is COOMe, COOEt: Step A: LIOH or NaOH, THF/MeOH.
When R is NO,: Step B: Fe(0), NH4Cl, EtOH, water, heating.
When R' is OBn: Step C: H,, Pd/C, EtOH.

When R' is COOMe: Step D: LAH or LiEt;BH, THF -10°C or RT.
When R' is SBn: Step E: m-CPBA, chloroform.

When R' is NH,: Step F: RiX, Na,COs, DMF, 80°C.

In Step A, a compound of generic formula IV, when R' is a methyl- or ethyl- ester
moiety, can be hydrolyzed to the corresponding carboxylic acid in the presence of a

strong inorganic base, such as sodium or lithium hydroxide, in a mixture of polar
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10 substituted or unsubstituted aniline, in the
presence of p-toluenesulfonic acid, in a polar protic
W@ 0868171 such as i sopropanol, under m crowavePCT/EP2007/062920
conditions at 150C as describgd in Step C. WO
2008/ 068171 PCT/ EP2007/ 062920 “-37- SCHEME IV: N H <~

it S Sl G5 Ty N Pl S e

Z R' i a nitrdinStiey,-dBn He NeddOR © theicotresphindidg aXiline by heSirtg ie the

;ZIBrzelseZI&\% oé%rglglolglzurrl}l chl'c\)lrila|e \ang <Na&:|’rv,~in a%lalr Ip'rotﬁ:l solvent, >s<uc|}|1 as ethanol,
utilizing a reductive agent such as iron Fisher. In Step C, a compound of generic
formula IV, when R1 is a benzyloxy moiety, can be reduced to the corresponding
phenol, utilizing hydrogen as reductive agent, in the presence of palladium on carbon
as catalyst, in polar protic solvent such as ethanol. In Step D, a compound of generic
formula IV, when R1 is a methyl- or ethyl- ester moiety, can be reduced to the
corresponding benzyl alcohol, utilizing as reductive agent lithium aluminum hydride
or lithium trimethylborohydride, in a polar solvent, such as THF, at temperature
ranging between -10°C and room temperature. In Step E, a compound of generic
formula IV, when R1 is a mercaptobenzyl moiety, can be oxidized to the
corresponding sulfone, utilizing 3-chloroperoxybenzoic acid as oxidized, in an apolar
solvent such as chloroform. In Step F, a compound of generic formula IV, when R' is
an amine moiety, can be alkylated to the corresponding secondary or tertiary amine by
heating, in the presence of an inorganic base, such as sodium carbonate, in a polar

solvent, such as DMF, utilizing an alkyl-, cycloalkyl-, heterocyclic- halide as alkylating

agent.
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0 XX3 | IX3NZ~Z R ZZ:ZZ N\ R ZZ~ NZ X X2
BhnO2S HOOC X3 Z~Z R2 /Z Z R HN Wien R is COOW,

WE@O0BH06815t ep A: Li OH or NaOH, THF/ MeOH. 5 WhePCREP1087/062920

NC2: Step B: Fe(O, NH40, Et vvater heati ng. Wen
R is (Bn Step C H2, Pd/C, When R is COOMVE:
g@ﬁ% LAH or Li Et3BH, THE - 1OC or RT. Wen R is
ep E: m CPBA, chloroform Wien R is NH2: Step
F: R X, Na2CG3, DMF, 80C. 10 In Step A a compound of
generic fornula IV, when R is amrg{g or ethyl -
ester npiety, can be hydrolyzed 0 orr espondi ng
carboxylic acid in the prese f aNTs rong i norgani c
base, such as sodiumor Ilithi dr oxX; in a
m xture of polar WO 2008 81F CT/ EP2£lQZ//Xb62920 - 38

sol vents such as THE and . In Step/ B, \a conpound
of generic fornmula 1V, When HR ii a N\tregfnoiety, can

be reduced to the correspondl ? ani lineg/ By heating in
the pr esenﬁe of ammmoni um chl 6P § anRh water, in a
pol ar pmot i€ | vent, such—asethaya

reductiye such as iron Fi,ﬁf,h

com ofN_ngricsformJIa V, Whe is a N—
ben y MiXexys, catertfe ed t 2caﬂl3t1f>ne"spon X;
RiE utili 2ing°hydroge educt’% ggent, in xhe

pre ence of gall4di um on

?{ as (Z&t;zf‘ﬂ /st , g
prottc sol veNt, 6 s@ch as ef

ester noi etyw!' can be rediced {0 the oFrespond| né R1
benzyl al cohol, utili zi né\as r educt®ve adent [ithium
al um num hydri de 10 or lithiuyntrimethyl §oyphydrde,

in a polar sol vgpt'xsuch as gt tenpexatue 7\
rangi ng between H10C and ro @rrperatur I p Step &

a conpound of e mJJ)a 'V, when a N X,
mer capt obenzyl | noi ety, \'ca e oxidized t XZ "%
correspondi ng~sy| f one 1 1izing 3-chlorag oxybenzojc
acid as oxi d in ol ar R2

R2 Ri1 R1

When R is COOE: Step A: 1. NaOH, THF; 2. R.RNH, BOP, DIPEA, THF.
When R? is O(CH,),0: Step B: 1. HCl, THF, heating; 2. RyMgCl, THF, -78°C.
When R is NH,: Step C: (RgSO,)O.

When X’ is NHSO,Ph: Step D: NaOH, MeOH.

When X' is C-OMe: Step E: TMSI, CHCl.

In Step A, a compound of generic formula V, when R” is an ethyl- or methyl- ester
moiety, can be hydrolyzed to the corresponding carboxylic acid, in the presence of a
strong inorganic base, such as sodium hydroxide, in a polar solvent such as THF.
Subsequently the carboxylic acid can be coupled with a hydroxylakyl-, alkoxy-, alkyl-,
cycloalkyl-, hetheroalkyl-, alkylsufonyl-, alkylsulfinyl- amine to give the corresponding
amide in the presence of a coupling agent, such as BOP, and a base, such as DIPEA, in

a nolar solvent such as THE. In Step B, a compound of generic formula V, when R* is a

tilizinga 4 N
*HepC a N—</ \

D pol ar
. In @ep\Dl a conpﬁ ind, \
of generic fgrémula IV, pwhen Rl is Ayl - or erhyl= z
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sol vent such as chloroform In Step F, a conpound of
generic formula IV, when R is 15 an am ne noiety, can

wheotaloksiiat ed to the correspondi ng secondary OPCT/EP2007/062920

tertiary am ne by heating, in dhe presence of an
inorgani c base, such as sodi untCar bonate, in a polar

{))E(Ol% %CIH?]I% DFse l‘i;dr(gl % gﬁlg g?enco%le a}?({( dl’ll’g:{ ketone by heating, in

cyc érocyc
agmtpres‘ém:ezma&tr@ﬁg irﬂ)lgd?ﬁ‘fl' 4dBR20074s0620 20a pelﬁ@sol@ﬁt—lﬁlvﬁ as THF.

TEFéétRPe N)Nmnf(d thé} malxlrg ﬁan—g?g’erg%%déuu]a? %251& S§<\§§ Ggignard

X' teaantiax lZwZel:hplleﬁerZZZ pblar\so]Zeiﬁ fuch Rs OHIF, @giR2the Z

(I\)I- flz?erfesziog/%ncﬁl ng Yeﬁér%lc%oléll 2L a P?/@Igoﬁr% %negétrrw_@[l\}( when R

A: ishn aNaHmoldt ;ca2 be RéfeiniddiedBORhe Prd&uke oTla:IEulfonylanhydnde, in
polar solvent, such as NMP, to give the corresponding sulfonylamide. In Step D, a
compound of generic formula V, when X’ is a phenylsulfonylamide moiety, can be
hydrolyzed to the corresponding indole, indazole or benzoxazole, in the presence of an
inorganic base, such as sodium hydroxide, in a polar solvent such as methanol. In Step
E, a compound of generic formula V, when X' is a methyl ether moiety, can be
oxidized to the corresponding ketone by reaction with trimethylsilyliodide in a apolar

solvent

The products can then be purified, e.g., by extraction, crystallization, preparative

HPLC, flash chromatography, thin layer chromatography.

The compounds of this invention are JNK modulators and as such are expected to be
effective in the treatment of a wide range of JNK mediated disorders. Exemplary JNK
mediated disorders include, but are not limited to, autoimmune disorder, inflammatory
disorder, metabolic disorder, neurological disease, and cancer. Accordingly,
compounds of the invention can be used to treat one or more of such disorders. In
some embodiments, 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 Composition

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
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5 Wien R2 is U CH2)20: Step B: 1. HCI, THF, heating;
2. RwgCl, THF, -78C. Wen R2 is NH2: Step C

W@ Rws0B1a When X3 is NHSOZPh: Step D: NaCH, MeCHEP2007/062920

Wen X is CGOw: Step E ﬂ%ulGOB In Step A a
conpound of generic fornmula V, When R2 is an ethyl- or

h .
cobt B ARRanG wasRy B ERbe e e s B AQubRT e subject
st fh@l’p@tdnlﬁsb bg?le ic@rﬂpaﬁlﬁi %ﬁg ctite gsutt)s ot fd)lﬂi}nlh))fd{iﬁmhﬁﬁatiohﬂtha

sSol vent su upnsequen e
c SF@E%VPI? EOV%?&%W@&R ﬂﬁead@aaﬁir@épw He%fe%yl&ii SBeigieyanees and
al k@¥iencc i medicEirh@Rbok¥! invo I0&E. heRO&H dtlmary skill in the art of

al kyl sufonyl -, al kyl'sul finyl- amne to give the
c orrﬁfém;gdn@h ﬁlgeasawdbbq gble. eithoubuedve experimerdafig andgn reliance
SR S A0Rs S0 AN AR Lot

geﬁerapeutﬂctaﬂwffact\ﬁe anfvaint &2the sompWMdR 00 8leGG8EHtlinvention for a given

PCT/ EP2007/ 062920 -40 1, 3-di oxol ane noi ety, can be

hyP81yzed to the corresponding ketone by heating, in

the presence of a strong inorganic acid, such as HC

i nCampemigis o gha/iarentionarayals spppnistergdeasibppprecplitah faralations

' ”mtclh'd gm@%%ltgﬁg foH U%er(gﬁhﬁpn 051' 47 shif- Eﬁﬁghﬂf rQ‘)falanasal

Gignar reactant, at |ow terperature,

sotopeat, pubuwhrayagibg, ot pargiitgral (ihduding mtra@mpolmldr, rmgraarterlal

]tc glrn tra %X%aéu\%g&gnws an(f Englﬁvgﬂr%u eC(anB f n or 1%%% Suitable for

S uhdrﬁm;dtratleldby inhatahien pf asefiladonf The pmfefr&ﬂyhzamhydﬁad@hamstratlon is
r solvent, such o give th .

cors BBl aiT R dosh g Gy Opsnes el vihams anirsisd

gen&blding @ it dagr¥e ofMTBIRLtA. 1 S a phenyl sul f onyl ami de
nnlety can be hydrolyzed to the correspondi ng

R%‘r’x}pohﬂ&j &ngn?o%‘hd?g 8’&%8%% rté%t%b %zlﬁgp%%%? ?x?or@f:orﬂ%ntlonal

10 I horgani c suc as so
poh@uvamsi vamicrss ochiheatsmethdnplaced mt(SﬂE[fornEpf marmamund
eneric formnul V, n XI is a.nethyl ether )
gl =B M o st g sl s bhertidNad gnis dosage
bylfdrﬁ@@ﬁdyﬁfé dMﬂplglséd bf’@hb&ﬂtil?inhylg'gﬁdieﬂﬁsflh fdgﬁve@ﬂ@ﬂleﬂ Ipltr)oportions, with
sol vent The rogucts can t n e uritile , Yy
ex P Withews gdditipnad pghiyg %é@ﬁ%‘ﬁgs %rrlgslarpé?sp gd the yn}gtudeé,ﬂge forms may

f1 8saif ALY SREBE SERRMve hibbihtloRYRY ackilE AIFRIQGH %Meniﬂ@te with the
conpounds” of this invention are JNK nodul ators and

suitended dethpdaspgairange tsebe anfleyed. vihe; phatrh@etlﬁi@éﬁmmsmns may

r r
mell S90S, Bl TR ARG RGNS R oy
aumstalmndrreledseﬁforrduiatlonsnﬁﬂ It soicly as sblstumdemspmtomb adnudsions,
di sor.der roI i sease cer. . .
A RBiia: Hf SES IR SR Grorh 4N UB AF PGosiarios dorjsel or
t ovidigdad@nfst@itioAPsEn @Pﬁe D dicsiy idRIctbld o lutBasor parenteral use.
enbodi nents, conpounds of the invention can be used t

t r B@imulatiq cppiamiteeaboutionsdy Bl of GERv B SToR SRRk B10dC broadly, about
ar b o itd hisout BRE RiRIred 01108) fnk, Sér"i‘?(ﬁét,eﬁe a@éozrﬁﬁglﬁhlﬁble representative

di sease,
unit dosage forms.

The compounds of the invention may be formulated in a wide variety of oral admin-
istration 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

carriare maw he either solid or liquid. Solid form preparations include powders,
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Par ki nson' s di sease or stroke. Admi nistration and
Phar maceuti cal Conposition 25 The invention includes

w@b@smesieut i cal conpositions conprising at | eaBCT/BPI07/062920

compound of the present |nventh?n or an individua
i soner, racen1c or non-racemc ~mxture of isomers or
utlc IIy ep t abl e salt ate thereof,.
i ogagf epl V\falpﬁu chglggs(, Lgarpgsﬁ%glsh%lg e&s&t}ﬁ §ranupes. A%otid carrier
acgapbabheocmbrd @ibstadtd wapdh @aRhlky aatal@ diluéhs rfapeﬁﬁg' Sgents,
and/ or roghglactlc i ngredients go In genera
cotRIBRIHERS GFOHQBLS; HPRFHGIRRERAIS b eréchFWIéf?%&ahl?ﬁ Gpintegrating

t hggapeut a&&lchlysulaﬁfngeﬁéteﬁﬁ AP crOYh Qi g hBRlly is a finely

accepted nodes of mnistration for a ents t hat serve
si fividgd sokid wibichds a ngfiureatitle theosegedivideg astivr eomponent. In tablets,

;% ecrirlgh{rey cojmeé;oglrg% ygr%ﬂg%s rnB{e fvﬁ @t‘ﬂb gaé 1 erlg&néé'rﬂ\e %@&esgary binding
nuu@mom$nﬁQMHMB$nqmmmnM@h&6@@pﬂﬁ8ﬂﬁlh@ﬁﬁp&@&@@iéGﬁmﬁdOThe
-41 th t di b

o A S M T G RO e AR E)

of pérbent ©P RN tstsbunthSuftghle Garﬁ@ﬁl; ih€lde Bft are not hrmted to

adm ni strati the indication tomards whi ch the

adma%w&%ﬁfrfgﬂnqt% pAgNeYY ekt t#lRcSugrie fastashdisst iy sigxtrin, starch,
eX Pkt MaBaQhtt H%tHWé@llﬁﬁ)lse Rbafahd éa!r@(ﬁ%he‘tﬁﬁ&!llﬁ%e AB% melting

of “ordi'nary skill i'nthe art of 5 treéating such
di W@as-‘ego ytier. b@hetﬂr@ ‘pdiperabian” isridtgedasiip endluderthe fgromlation of

angle a@t& ng{b(ﬁ?% M@lo&c?ﬁ{lﬁa?lﬂ% Ima'&?%%f gagﬁetgpﬁ)vgd}gg a capsule in

di sclosure cat O ascer
t hwh&;hehtt acake Icympbtfmn:,twwleommhmtt cafrictsh& sunﬂpmiﬁddiy aofarrier,

esent inventi ven ase,
of SpRb T Rt e St S B o Ao e BGREg) Tablets
f opatias,icapsules1Pills,nabhidds, n@d 1d¥epgsShyt Bds@ofi@ for@ifsalitable for oral
(i ncl udi ng buccal and sub- lingual), rectal, nasa
t opffregIstrafei-nonary, vagi nal, or parenteral (|nclud|ng
i ntramuscul ar, |ntraarter|al i ntrathecal ,
subther &Tetmsitehid fdrmratlaidemtd&tsa)tioadmlndifsliqlad iﬁum mparmti(ms including
fogm %Int asb sr Qi admi 1\ ssst IIua[llons ué{ Us Suspension Plolid form
i n§U §Ignq)7% SréPS red nanner ot ggﬁ%nls 8{I0g
[ Spregataﬁdsmzl whickh el int¢ad¢irobeeonvetridshbrtigdicfore dest@druid form
re i men mh|%$ ﬁan be a%|usted 15 ccord % to the

BEratiensa Y IIPPOAY RC BERAGY S t%rrt% KEfEPIGf Ingaqucous

' nieh%%lleﬁ@ glyb @IS ARNs BE fby @@ﬁaﬁ%nﬂﬂﬁﬁnﬁ%&@éﬁﬁt fRRAAm le such as
ad| uvants, ‘carriers, or diluents e placed in

t hieckAoBPitanHEPIANRELR. OF a¢aciae GHANEERY Mﬁ@n&ﬁ@p tﬁmpltepared by
doéi@&ﬁém T&%&DQE%&%{ ﬁl%atspéﬂa%mdr%%ﬂﬁalﬁ@ QolleHnts flavors,

dosage Forms may rised of conventio
i ngabﬁzeﬂt@dltmcmm@zrgentsn alqueowpuspdnsioss can hapr2pared by
}Mhigllgﬁ%t 1{1{? g;%%%@&‘ﬁétaﬁ;% c(::o(%n Oil)lgll:l]tdhsl Oa)r‘%erswl{]\%l (F | e%’latelrlaﬁj such as
ef h&atal yesyauoiguok, fckias aﬁdthyieellwkg;eesdidam caboxEnahylatlaulose,

yhg%%gerﬁggﬁqr@ggusgal l gg%;%gg hggogr%l It)r%pa?rgtlons 1n8¥§eds'olutions,

suspensions, and emulsions, and may contain, in addition to the active component,
colorants, flavors, stabilizers, buffers, artificial and natural sweeteners, dispersants,

thickeners, solubilizing agents.

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
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be enpl oyed as solids, such as tablets or filled
capsul es, sem solids, powders, sustained rel ease

wo eoosiobsri ons, or |iquids such as sol utions, PCI/EP2007/062920

suspensi ons, enul sions, 25 eI% |rs or filled
capsules for oral use; or in the form of suppositories
ni strat

for rectal o n;.-0r in the form

o Inghfi e SharaERalE af iR pRGEARRE PR conthebtn fatake such

FOfdifmg at bpensidan] @litiong, %:ZBBMIISl@ﬂiHi‘m(OﬂlI dfrgqlﬁa‘ouagéhlules for example
edl ent or nor e roa 1.to about one

hu V%ls(lﬂeﬂ})eoﬁﬁpo%@gyk%g pol. gFr J:ﬁ‘é&?femgr {oragueyts|carriers,

r egn RN ALt Eor WhidlesdASIAGE oY RRe g@@olTb@lysﬂagmﬁy gg@op@egetable

the invention may be formulated ina w de variety o
or alls @dr Alivejodl).raad itppctalde apganicastess (eﬁweetlpsﬂ alaeted end; r@fas{ contain
g?@g@%&%&ggetﬁg g{%cﬂoﬁ %?egglfe , ettt er(ﬁﬁm??ﬁl% or @us%gﬁmﬁél 'lgablhzmg

phmdzmochmerm@ hgentsaddtephatibéle, thahttsetingreioft msy bhim powder form,

ph ticall bl
“Cotyhnef BRBRE ol B o PRLIEOTr PR yebERRE, P bition for
i nednsd@mpﬁwﬂif@use\/&aﬂzg&ﬁfaQﬁaSJeBilclé?@.Tg’.,@&Q&yyﬁﬁg%a&&e whe.
tablets, pills, capsules, cachets, suppositories, and

di ?’H@E(ﬁh und¥ BPfNélu%%ntlgh ﬁfag'bg f&ﬂlﬂét@& for 1c£%d91ﬂﬁst9&[tlon to the
nmor e subst ances | so act as di ents,

fl amdwrnn@asagenﬁu@ts csﬁ@m l@lr IGtives,®r ab atrhstarmsl patch. Ointments and
su in nt n reservatives

ai SRRRE Y, RSP Ste N R B RCLN AR R i he

I nadtm.t@lemﬁsultﬁlbie tigiakeamiirgy ar@ﬁﬁ%leliing)agelﬁs aLf)ﬂldislnyayaoe formulated with

di vided solid m xtu the fine

G ¥ oo b i B Bifin SRSl Gt antainihg gns Of rbge cmulsifying
copRane %bm@ﬁgragbﬁty dl@efﬂlﬁgeégemst ﬁlsf)&ﬁinﬁgaé%'eh@rthﬁtﬁ%hlﬁg agents, or
t he necessary ca aC|ty in suitab

pr &eNiRg eeratsa rF@r@B @ﬁg@,& Sélérablﬁ feifepisplsaninigatiqnza the mouth include
desgi t

fr g)rzné 8 S%Hﬂ rlslﬁg\é\gj[?\fesag g bt% Q?g@&erﬁcti 953?71%139%@022% a‘ﬁh?cama or

t heamaﬂlthepasuﬂwm@ns&g th@mt@edwrpdiemsinian cﬂlemd@sb wtchasegelatin

gd%lcerlnt sgcro(s)e R an1§ ! urpldcr%u nas%hes corg 1§1n$ b i active ingredient
stear pec

sugar t'Gse;
stﬁwmhnmbgehakimun&fagacanth met hyl cel | ul ose, sodi um
carboxynethylcellulose a low nelting wax, cocoa
buirheEompdifds 6T e ul%%ﬂéi'i ﬁ{alty @R Forlnful4tBd ?Ji%ﬁnﬁlardtfaﬁlagde
the fornmulation of the active conmpound wt
ens@pssitaichng leatrecliing was, swah pi émlxtprecﬂ/f f@mt:ngmé gtyapadaser cocoa
in i

Pyl il BRLAEHN A SARRAREbnedtil Mo loffilbncousty. or
as sampdt,ibgrstimiiigh The. m&itan lmmd g¢neana¢ﬂnetu$e anber ERecyes
are included. T pills,
cEE ey g G p i T S RO s sul £ bl e
for oral admnistration. QGher forns suitable for
o r Ahe eRippatings phthi drventen e beifefundated f%vag@plaqdémm@mtlon

g

Lo Eh0R B S0, (B RS, BLA Sry 3y i o e
pr egirc angrodisntveinile baraiers ais ptegmoeah ih dhebat toorevappratiate.
shortly before use to liquid form preparations.
EnThs subijset 08ipOerdp helgacerhulatd foit da@al idnfigistradanihe solutions or
i N aqueous

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
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propyl ene glycol solutions or may contain enul sifying
agents, for exanple, such as |lecithin, sorbitan

wOomeobeEat e, or acaci a. Agueous sol utions can PEI/EP2007/062920

prepared by dissolving the ap£4ye conponent in water
and addi ng suitable colorants, flavors, 25

stahi l.izers, and thigckening agents.. Agueous .

ST on e TS 4 P BHLPR ISR preryme by

di wicahth fachéte@ng aopeientpraypivaper W th vi scous

material, such as natural or synthetic guns, resins,

meirfy b&ﬁﬁkc%dﬁ'd%ﬂhe $RAELHGA ﬁﬁg RORYIRNNYY fft! ot sOBRImin R Stion,

ot her wel I known suspendi ng agents. Solid Fopn] '

pr pptedwily fsthe mespuatersishdtnd meluding igprenssk ladeninigimetion. The

e ' - tai L1, i 110 h c

cores R gty SRR 4 BBE Sl K kol REbIdEFor ive (5
bufdi@oss ordedsi fSuch alpamictt divat miyabe swemtd b neans known in the art, for

di spersants,. thickeners, .solubil.izing agents. The .
cONBOUNUEY BHOTPRIEAGHy oS ASHY SYETISLE 41 aF Bece § Riessurized pack
Pat@RtLeuAkbIagRIpRilSt: ki AN (forBfluoroBbbmiERt), &5 cxb@ple,

exangle bol us injection or, continuous infusion) and
magichlergkiduapmediang tishlerodsewmeshanei of digpyarcgigtiuorocthane, or
pr @irg)é)ﬂ g dids W bige %ita%%g. Rk H&Esdl%a%rsﬂoﬂ%lﬁént Iso contain a
2008/ 068171 PCI/EP2007/ 062920 -43 in"nulti-dose

contréictat suohias ficcahinaddediope ebémg andys.colitrelled by a metered valve.
co .11 9n . k uch_for S ensi pn
Sorrsteely BBt BEEeceimay B PR R4S B UEATRA By agweter, for
f oexaegdAep pewdsahixtdfemscimpogd 60 a Suipbly/giiddr ae sgtly aolactose,
Exa es of .0i.ly. or npnagueous carriers, i luents,
GG R SRR e S T R
po#mwhylggﬁ@ li@ihy ¢V P). VERSIoHIce chrriel Wil o8mG-gel f th¥ Basal cavity.
oil), and injectable organic esters ;g. ., ethyl )

ol B¢ Bywdegcgmpasitien Ay ba Presentad aust Sﬁg@m for gxemplgdn capsules
or . Ling: o .

e L A R S g

t hadraipistared bygicen efrin inajertbe i n powder form  obt ai ned

by aseptic isolation of sterile solid or by

I yﬂﬂi&hldﬁﬁaﬁdi, ﬁﬁmfu{)a;t)iﬁh§ mﬁﬂﬁ epdred with @Astit lbblzitiﬁg@ abfted for

use wi.th a suit e vehicle, e.g., sterjle, ,
py@l@&éw-dfqré@nw?eérr?lew USRI RC VP HETPHERIn o Axample,
ey R fpB LAY ARy EQnt IRBATAH caBBT B f14RY irPRars@ert or
epiderm's as ointnents, creans or lotions, or as a

t r sbsd@neauls dpeg ddlived devinsmt Shesadlclivarpayiemmyre affgntageous when
ex . (o) . r Y . .

o P Ot AL D R R R R St Bnce with o
getrbatmgntagemics. is biociabn€ompyurus ifi camdeahd delwdrir sysaems are

aqueous or oily base.and will j.n gener al so .
coHedtRg Bived o o A giop T AEPTES. dgepgound of nterest can
st albd bt ZbmBinad SfithS, pedtSRRNTnAghcdE RN SAzohd § PRIBEEIYthzacycloheptan-
agents, thickening agents, or coLorina agents. .

Fot Wit Tustidnced irleats iy gy syspme ale iBgesicAseRGuEPeRsly fito the sub-

UhgefByTled BESHEEY of RFERBRS TRE T deRthNAnBint /& c ARGk Sthe

in a flavored basé, uSually sucrose and acacia or

t r eqrapeuntiin a pipst solubde membprnics ¢ ag silihencaabbareol mgipdefiredable

in iner as gelatin and glycerin or

suB?@%%ﬂ%ﬁ%Jgﬁﬂ%ﬁ§?$gkq mout hwashes conpri sing the

aclfilé/ Shalrrrrll cr:eeugilcglnptrepa%e%iolnrs] al% psrg%e}ra%l?;l 1% dﬂitq&lolsggec ogrglé.efn' 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

~nntainina digerete quantities of preparation, such as packeted tablets, capsules, and



10

15

20

25

The conpounds of the invention may be fornul ated for
adm nistration as suppositories. Alow nelting wax,

w@ewh/oeE 7R m xture of fatty acid glycerides orPCDERPH07/062920

butter is first nelted and the,active conponent is
di spersed honogeneously, for & anple, by stirring.

The | ten .honpgeneous mxture is the oured into 2
coRRERTe At Ve JeaT Aot ge, Al §6dat Aol it b g dable,
sotdctiet, yr loZoigredgapainidsndie thhgpropteund h@nbdray abgof these in
for Iatgg for vaginal adm nistration. Pessaries,

Aged fofBans, gel's, pastes, foams or sprays
containing in addition to the active ingredient such
caPthee s@itag?@ piraempgraiipalicarrtehreangrtheir éorbnailagiops agrdesaribed in
Th ubj ec nds ‘be rmul at f o .
At A FE RO TR G MG 35 AP BRE. . Mertin
applacle rublishégf Cympanyt hethrdgmn, Eastort, Peimsybaniae icpoedtative
nmeans, for. exanple, with.a dropper, pipette or.spray.
THEM BRI TBHEL St 3is HEpoying o (i pyiesnp s Bniioh arc
mMufdscHpseEbdi®ym I n the latter case of a dropper or
pi pette, this may be achieved by the patient

13T RSP BESEL T ML MIE o

s usprensit enthosaskilieel io disearofipen spmanationivif shenfallowmg examples
achi eved f.or exanple b ns.of a metering atom zing
sp&??ngW%P *ﬁémngﬁ%ﬁ%%aﬁﬂ%ﬁmﬁﬁg'invention may be

fornmul ated for aerosol adm nistration, particularly
to the respiratory tract qﬁg4¥ﬁql i ng intranasa
adm ni stration. The 5 conpoun mﬂ#ﬁ general ly have a
snhIST PErABBREVEATEONSr exanpl e of the order of five
(5) mcrons or less. Such a particle size may be

btai ned, by. neans known in the art, for exanple by
%f@?%niz%‘%%ﬁF%The active ingredient is provided in a
pressuri zed ﬁack with a suitable propellant such as a
Bhl or of | Borzcar bon (CFC), for exanple,
di chl or odi fl uor onet hane, trichl orofl uoronet hane, or

—
-

goehl or op&t;batd ol RxPRREInRIhylfn 163 RRp Il RhdRxMuorophosphate

ot her suitable gas. The aerosol may conveniently al so

@&E 9in B; sugfaf%ané such as lecithin. The dose of
ng'?ay BN IFRAMHS a netered val ve.

Alternatively the active ingredients may be provided

DBla f or Bdbiammbityylofiohdeunddcer-enexanpl e a powder m x
of the compound in a suitable powler base such as

F@%&ose, . | -hwes such as
y roxprgégﬁﬁggﬁvﬁgg@ﬁ?@%ﬁégﬂgﬁgM15
Eplyvinylpyrroljdine (PVP). The powder carrier wll
6 a gRICURAMWE nasal cavity. The powder
conposition may be presented in unit dose formfor
exerml e Dsapapsidtagamdie cartri dges of e.g., gelatin or
bl i ster packs fromwhich the powder may be
?ﬂfﬁniStﬁHQ%hg&h, &%%m%hean i nhal er. When desired,
ormul atibns can’ be prepared with enteric coatings
adapted for 20 sustained or controlled rel ease

BBMLni st Fadilumedtylannaopiopyl 8-¢thglcapenmidefydrashiotisice
Et,O Diethyl ether
EtOH Ethanol

EtOAc Ethyl acetate



t he conpounds of the present invention can be
formulated in transdermal or subcutaneous drug
waledoswesiyl devi ces. These delivery systens are PCI/EP2007/062920

advant ageous when sustai ned [gggase of the conpound
IS necessary and when patient Conpliance with a

t men iJen js.crycial. Conpounds in transder nal
%%ﬁ%veryig{s?%n%mgpémggefrequentIy attached to an
ski n- adhesi ve solid support. The conpound of interest
t8rOHal sbop@peeestbi ned with a penetration enhancer,
e.g., Azone (1l-dodecyl azacycl oheptan- 2-one).

Bustt ai neditkigheas@ifleh hy@ide systems are inserted
subcut aneously into the sub- dermal |ayer by surgery

or Lpjection. The subdermal, i npl ants encapsul ate the
Ebﬁ%géndgﬁ%ﬂgop?ﬁfﬁm§5WﬁBPQ menbrane, e.g., silicone
rubber, or a bi odegradable 30 polyner, e.g.,
pEOH act Metteobd. The pharmaceutical preparations are
preferably in unit dosage forns. In such form the
RigPar at 0 lvsvsubdi vided into unit doses containing
appropriate quantities of the active conponent. The
unit dosage form can he a packaged preparation, the
P&ckage Nﬁ@@P@F@“@@&H fties of preparation, such as
packeted tablets, capsules, and WO 2008/ 068171
RGT? EP200-MEAbA9RPyrreldbngoavder s in vial s or anpoul es.
Al so, the unit dosage formcan be a capsule, tablet,

et, Or pt f, or it can be the
gg%?bprigg%ﬁﬁﬁﬁgggngf&gﬁy of these in packaged form
QO her suitable pharmaceutical carriers and their
Rér mul at Reers tepeerdeseri bed in 5 Remi ngton: The Sci ence
and Practice of Pharmacy 1995, edited by EE W Martin,
Wegak Pubtﬁahwagﬁ&pnpany, 19th edition, Easton,
Pennsyl vani a. Representative pharmaceuti cal

mul at i.on ont ai ning a conpound of the present
&E&entiotagﬁgﬁnggggribed bel ow. Additional objects,
advant ages, and novel features of this invention wl|
becCone Thindppackomategraptyse skilled in the art upon
exam nation of the follow ng exanples thereof, which

in e Ardepitd } -1 2%

A A A BN T L MR B pole
BROZNKdsRZP! 3- élz-Mleﬁiersh[fh%Iii Pt Bl g neY-phiRslB Ak Bifried out
hexaf | uor ophosphate (B )50 Di-tert-butyl dicarbonate
pisording (- the REegdspsePers ip Schemy L. - yndec- 7- ene  DCM
Di chl or onet hane (net hyl ene chl ori de)

NT N NI ~
CHO
N| N Step A )|\/ o  StepB )\/
+ —_— S N —_— S N =
H,C )\ Z |
~ |
S N Cl F CH, F CH,
SCHEME 1

Step A: synthesis of (2-fluoro-phenyl)-(2-methylsulfanyl-pyrimidin-4-yl)-methanone

Sodium hydride (60% dispersion in mineral oil, 598 mg, 14.94 mmol) was added to a
stirring solution of 4-chloro-2-methylthiopyrimidine (1.45 mL, 12.45 mmol), 2-fluoro-
honmaldabeds 11 57 mL, 14.94 mmol) and 1,3-dimethylimidazolium iodide (517 mg, 4.15
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20 DEA Di et hyl am ne DI PEA Diisopropyl ethyl am ne DWW
N, N- di net hyl f or mram de EDC

wa2qo8/08%1met hyl am nopr opyl ) - 3- et hyl car bodi i m dePCT/EP2007/062920

hydrochloride Et20 Diethyl ether 25 Et OH Et hano
Et OAc Ethyl acetate WO 2008/ 068171 PCT/ EP2007/ 062920

@ﬁ?l[%ﬁar;ﬁd }_%/(Qesgtxiye%% d%r‘%@ﬁp Ll?)é@é%g_fnll,sﬁﬁfog&ae%b mL). The

um al um nu m
Bs@hing moperowydlerazeaol at rﬁhixacor B h O Wi tliainmlolelAhd partitioned
r 1.nLm
e bl ot ShBRHIE R sl aod dried aver NG

filBerRd afrd empbm’m?emmielu lrcﬂiuca'cEpreﬂ'SUIreﬂlhly Icarderres1dﬁl'd—1@s pur1f1ed by flash
Ter%%l%tt] a%rapq{af%fexage-%[ AC rBS?S :ctg fe 8918 rrnog (Qgtfuo?o%enyl) (2-

repar esl’s
ﬁmﬂﬁdﬂﬁ&ﬂﬂh&uhﬁdmw@wbyntmmmbmh4-yI)-1FL|ndazoIe 15 The
synt hesi s of

Br (hesamt Ry, LARY khedppdPriitdistdrtink makétidly) dazollewi@tompounds
carried oyt accordlng to the process shown in Schene
Yereaep e Nl \ + Sty SANO Step H3C- NH S N Cl

F CH3 F CH3 SCHENEI 20 Step A: synthesis of

(2- f tuprerdbanythdxy ghémt)h(mtﬁudhfygﬁnﬁnymswlmuﬂhm L) )ﬁlle)thszﬁ)ne, and

t hanone Sodi um hydri dé (60% di spersion in m neral

col utd o fiora-isrdh S22 at R BN SRyP I dnTEmehogane

12. 45 mol ), 2-fluoro

Step B: synthesis of 3-(2-methylsulfanyl-pyrimidin-4-yl)-1H-indazole
tert-Butylcarbazate (899 mg, 6.8 mmol) and acetic acid (0.5 mL) were added to a mixture
of (2-fluoro-phenyl)-(2-methylsulfanyl-pyrimidin-4-yl)-methanone (840 mg, 3.4 mmol)
in MeOH. The resulting mixture was heated at reflux for 16 h; it was then cooled to RT
and partitioned between EtOAc and aqueous sodium bicarbonate. The organic layer was
separated and dried over Na,SOy, filtered and evaporated under reduced pressure. The
residue was placed in a sealed tube with DBU (0.79 mL, 5.3 mmol) and THF. The
resulting mixture was heated to 150°C in a microwave reactor for 30 minutes. The
reaction mixture was then evaporated under reduced pressure and the crude residue was
purified by flash chromatography (hexane/EtOAc, 4/1) to afford 525 mg of 3-(2-
methylsulfanyl-pyrimidin-4-yl)-1H-indazole.

In a similar manner, utilizing the appropriate starting material, the following compounds

were prepared:
7-Methoxy-3-(2-methylsulfanyl-pyrimidin-4-yl)-1H-indazole, and
3-(2-Methylsulfanyl-pyrimidin-4-yl)-7-trifluoromethyl-1 H-indazole.

Preparation 2: Synthesis of 1-Methyl-3-(2-methylsulfanyl-pyrimidin-4-yl)-1H-indazole

The synthesis of 1-methyl-3-(2-methylsulfanyl-pyrimidin-4-yl)-1H-indazole was

carried out according to the process shown in Scheme 2.



".57 nm, 14.94 mol) and 1, 3-di et hylim dazolium

i odi de (517 ng, 4.15 WD 2008/ 068171 PCT/ EP2007/ 062920

WO 2008f06817) (prepared as described in Og. SyntPCT/ERD86)62920
64:9) in 1,4-dioxane (20 nL)._;@g resulting mxture
was heated at reflux for 1 hour; it was then cool ed
and partitioned between EtOAc and water. The organic
| ayer was sepdrated and dried over Na2$ONX filtered
and evapor at|ed under reduced pressure. |[[The prude
resi digcya ;Jggr ied Ry flash 5 chra %rf‘
(hexane/ ESOAC N'95/ 57"t ongi ve_84Q ny ?)
(2- quorophenyI) (2 rthylsulfanyl(ﬂyrlnld
- met hanone. In the e manner, using *t he apr
starting materi al follomﬁng conpounds
pr epar ed:
( 2- Fl uor o- 3- et hoxy- phenyl ) - (2- net hyl sul f anyl - pyrim d
n-4-yl)-met hanone; and 10
(2,5-D fluoro- phenyl) (2- né@ﬁ?%@%?fanyl pyri m din-4-yl

nt hesi s
S BIBERF LOP aRPETgE IindIer By e 4] wos added 10
t@¥ing Boluyibe of baz-ah@h (1S8R nMgpyriminmnl)- 1 @Hddaot (520 agl 215

ed t t £ .
3oty GonalIEHERGL o bt gt STyt sy dhs. megpplodide (0.14
thanopenth 88 vakBdded. a%dnn@fe)suluh niVe@rt wid@irfedSot 2 hNDhe reaction

m.Xxt ur e s heated at refl i t

BUOHE S n R ae ed 1O piafe apil 6 ﬁté%ft%@wgewt@@i HR§ Sombined

afguﬁw&trmﬂwaxm died dHANALO,, fi[fé:ﬁecl‘lir@l&aﬂhﬁorh@ﬁ @ihd¥a®duced pressure.
ed_over Na2SsH4, Iter

ted and
16853 S7uE e Diaied Poibe rSREeE AP Inpriner Pidl g6 agive 15 m of
erﬂél?ﬁ 3-(0-hedBAuBEn I ein il PBU H{ Gn QoL 5.3 mol )
and THE The resulting m xture was heated to 150C in a
m crowave reactor for 30 m nutes. The reactiagn
Rreparationga Synthests eh/aMsthaxadd-Znensthylsulfpadpypimidint-aland
béizofd|dRadoksi due was 20 purified by flash
chr omat ogr aphy (hexane/ Et OAc, 4/1) to afford 525 nyg of
$hé %mthi@ish)y 7 atiéthanyb (pyﬁethyldﬂfanﬂ- pirimidi4iyhd b fd]isbRazole was

til t t t
Pl Uil d i b s R iredeRkar e, or cpor odt |

7- Met hoxy- 3- (2- et hyl sul fanyl -pyri m di n-4-yl)-1H i ndaz
ole, and 25
3- (2- Met hyl sl
1H—|ndazole

1- Met hyl - 3- (2 H%thylsulfanyl pyrj m din-4- ){nkklndazo
le The symeeS|s = F CH,
1- net hyl - 3- ( 2- net | fanyl - pyrlnldln-n 1H i ndazo
le was carried o cordiHpg to the pro 3 S’own in
Schene 2. WD 2008/ 0868179 PCI/ EP2007/ 062920 -48cN3N
H3C / % SN 6N

N X
fan I-pyrlnldln 4-yl)|- 7- trlfluoronethyl
20

SCHEME 3

A mixture of (2-fluoro-3-methoxy-phenyl)-(2-methylsulfanyl-pyrimidin-4-yl)-
methanone (1 g, 3.59 mmol) and hydroxylamine (50% in water, 1.5 mL) in ethanol was
heated to reflux overnight. The resulting mixture was cooled to RT, diluted with EtOAc
and then concentrated under reduced pressure. The residue was dissolved in THF and
DBU (0.84 mL, 5.6 mmol) was added, the resulting mixture was heated to 150°C in a
microwave reactor for 30 min. The reaction mixture was then concentrated under

reduced pressure and the residue was purified by flash chromatography (hexane/EtOAc,
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SNNHI1NCH3 30 CH3 SCHEME2 Sodi um hydride (60%
suspension in mneral oil, 99 ng, 2.47 mol) was added

WO 2008/0687i rring sol ution of PCT/EP2007/062920

3-(2- et hyl sul fanyl - pyrimdin-4 4 yl)-1H i ndazol e (520
mg, 2.15 5 mmol) in NWP at OC 9I'he m xture was stirred

59%) gog%géd&agﬁﬁg? ﬁg%?eéﬁ{yhy# 8%3’ Ure ’&é’ 2 Fhrnr%egﬁf gIm |2)

benzishémpeaotd on mxture was then pour ed into water

and extracted twice with EtOAc. The conbi ned organic
Bxthea8ihs madiher, dsihg theip@ropNRZSRting inhdtértig,tthafdlowing compounds
evapor at ecg under reduced pressure. The residue was
PeiRFRASDy f1ash chromatography (hexane/ EtOAc, 9/ 1)

to give 415 ng of 10 1 -nethyl - 3-

(2- met et TE @My ﬂqfﬂ11€i|4[1yl)4=bé’ﬂzb d)isoxiotazed e.

Preparatl on 3: Synthesis of

[ d] Eg gﬁ_ gﬁ”ﬁ‘y% hs : lég)%glx%(#lgyi yh)- b%lnzno 1¥0)2azolb enzo

7- met hoxy 3-(2-net hyl sul fanyl - pyrim di n-4-yl)-benzo[ d]

Peapreationet: ﬁmhe&imﬁr?x—gnbmﬂ-(aoncthd]sml@artybpyﬁmicﬂine%ﬂs)sdH—indazole

shown in Schene 3. N O/ N\ SNSNi O CH3 F CH3 \

The gyHBhagis o3 H5o@eR] - (SaENER I fapyl myximidia-4y1) - L H-indazole was carried
- - 3- < t hyl sul fanyl - pyri m di

é&fc%%&ﬁr%}é{ﬁ?#%ﬁé%EEMM?CE& mggl) and hydroxyl am ne

(50%in water, 1.5 nml) in ethanol was heated to

refl ux overnlght The resultlng m xture waxyC ed to

RT, dil ut e Et OAc-RQ_axd then cop ’e\r;géied under

reduced pr] sure +Th i dO% was d;s% ~a

DBU ":6~8 asyadded, the resulting

m xture was heated to 150Ch1n a mcrowave react

30 min. The reaction m xture was then concentrat ¥

under reduced pressure and the residue was puri fie

by flash chromat ography (hexane/ Et OAc, WD 2008/ 068171

PCT/ EP2007/ 062920 -49 SCHEME 4

To a solution of 4-bromo-1H-indazole (8.831 g, 44.82 mmol) in DMF (100 mL) was
added NaH (60% suspension in mineral oil, 74.7 mmol, 2.988 g) followed by 4-chloro-2-
methylsulfanyl-pyrimidine (4.34 mL, 37.35 mmol). The resulting mixture was allowed to
stir at RT for 2 h; the solid precipitate was collected by filtration, washed and dried under
reduced pressure to give 10.7 g (89% vield) of 3-bromo-1-(2-methylsulfanyl-pyrimidin-
4-yl)-1H-indazole.

In a similar manner, utilizing the appropriate starting materials, the following

compounds were prepared:
1-(2-Methylsulfanyl-pyrimidin-4-yl)-1H-indazole;
6-Methyl-1-(2-methylsulfanyl-pyrimidin-4-yl)-1H-indazole;
5-Methyl-1-(2-methylsulfanyl-pyrimidin-4-yl)-1H-indazole;
3-Methyl-1-(2-methylsulfanyl-pyrimidin-4-yl)-1H-indole;

6-Fluoro-1-(2-methylsulfanyl-pyrimidin-4-yl)-1H-indole;
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95/5) to give 458 ng of
7- met hoxy- 3- (2- met hyl sul fanyl -pyri m di n-4-yl)- benzo

w@Q djosiossixnzol e. I n the same manner, using the PCT/EP2007/062920

appropriate starting material, dhe fol | ow ng conmpounds
wer e prepared 5

3- (2 Isu I e o |soxazole
and %or 0~ g?n{eﬁhﬁ@% Ylspl}’r?%ny lﬁ@rlﬂfln (lgl(lr% ’4
-benzo [d£ I soxazol e. Preparation 4: Synthesis of
3- Br odsniyl¢y- hed-mdtiybsifanytt pyipnidia-dhiyh- WHymdelgH- i ndazol
e The synthesis of
3- br pme-Nieth As ety piith fdanul vl pY HLiRHElen- 4- y1 ) - 1H i ndazol
e was carried out according to the process shown in
Sche SNNIlo~a~SN
o MegRsg iy L i o
4 brono- 1H i ndazole (8.831 g, 44.82 mmol) in DVF (100
m) Wwi3-MebgedfaNgHp{r60ddisyspensiioo- lithindandeal  oi |
74.7 mol, 2.988 g) followed by 4-chl oro-2-
met hyl ) 4( : :
Y13 %étﬁ?&hl f@\gqu{dﬁ? 4 ﬂ) %ﬁ] ﬁ?rrolg[z:& 235 E?H%n)ef(gymg crystalline

resultin

Pphdt)ﬁélssoWd%ﬂébpMHatl%O M§3@o¢l’<‘é‘ét ed by filtration,
washed and dried under reduced pressure to give 10.7

g (89%e W ehd}ul@nyl-pyrimidin-4-yl)-1H-pyrrolo[3,2-c]pyridine (tan solid), MS =

7 1- y anyl - pyrim din-
2‘%’?"?‘?%1; MI%% rzrlggg (’I%;#é simlar manner, utilizing the
appropriate starting materials, the foll ow ng
Eoappotiion: Sprtbesiy ef?aBetisuffanyl-4-chloro-pyrimidine
%2 thhylsulfanyhﬂéyr|n1d|n 4-yl) -1Hindazol e;

hevesminldsis of 2-butdsubanily4 gh,lpf(apymmpynq? igganriel (Wt)accordlng to the
t hyl -
?ﬁk%k@ §%§u dwﬁﬁ%gyrlnldln 4-yl) -1Hindazole; 3
-Methyl- | - (2- nethylsulfanyl pyrinidin-4-y|)
-1H jrdol e;  6-Fl uoro- N7
( 2Nret Ryl sul § |- r|md|n- -yI -15'pB ndol e; WO /@\
20018/ 068171 4-Benyg Benyzy Vfbp/A\S c
B(2- 9Isu|faﬁy| pyrimdin- yI? 1H i°ndol e;

5- Benzyl oxy- 1-(2-nethyl sul fanyl-pyrimdin-4-yl)
-1Hindole; 1- (2-Methylsulfanyl-pyrimdin-4-yl)
-1H i ndol e; SCHEME 5

Step A: synthesis of 2-butylsulfanyl-3 H-pyrimidin-4-one

2-Thioxo-2,3-dihydro-1H-pyrimidin-4-one (12.8 g) was added to a solution of NaOH
(8.0 g) in water (70 mL). After complete dissolution of the solids butyl iodide (12.4 mL)
was added to the solution and the resulting mixture was stirred at RT overnight. A second
aliquot of butyl iodide (1.2 mL) was then added and the reaction mixture was stirred for
24 h. A third aliquot of butyl iodide (1.2 mL) was added and the resulting mixture was
stirred for 6 days. Glacial acetic acid (5.5 mL) was added and the reaction mixture was
stirred for 30 min, it was then stored at 4°C overnight. The precipitate formed was
collected by filtration and dried under reduced pressure to give 12.3 g of 2-butylsulfanyl-
3H-pyrimidin-4-one.

Step B: synthesis of 2-butylsulfanyl-4-chloro-pyrimidine

A mixture of 2-butylsulfanyl-3H-pyrimidin-4-one (3.0 g) and phosphorus oxychloride

(15 mI ) wac heated at reflux for 3 h; it was then cooled to RT and evaporated under
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1- (2-Methyl sul fanyl -pyrimdin-4-yl) -1Hindazole; 5
1- (2-Methylsul fanyl -pyrimdin-4-yl) -6-nitro-

woO kbosfodsazol e; PCT/EP2007/062920

1-(2- et hyl sul fanyl - pyri m din-4 yI) 1FprrroIo[3 2-blp
yridine (white crystalline ?I = 243 [ MtH] +,

E/%Fﬁedl:\l/égﬁg} % ﬁ”ﬁ? ge%/ ué v\gas r&d 1nt2 15e \_/\L"a_}_er §/nri>§t8reé f%d Ezecrfsrl)ﬂting
;tnxtdra’l\eas(wia‘actscﬂ)t/vﬂth)DCW l:;e C(ﬁdslnﬁed/bfﬂams extvRctswere washed with a
é%gug a 112 cous solu‘:l (91}15{ Iﬁg@??g,lpcﬁ%ed gver tSl?)E Sf{lhserect ehnd evapor]ated under
ﬁedbuecy[brssshfeam)gwezu zh bblbup&/suifam;dﬂndﬂmpxr&mdm&d out
according to the process shown in Schenme 5. j \ Step

? Pléfa\élﬁ%t g‘é‘ghfﬁﬁs(e:& ]Sgolk/f%tcf‘ly?sull\%a%l py%nll_idgl 3 y'l_)|—4g—'n1troM1:']|§I indole

but Isulf di n one
%h e81Sé)f grté Iﬁgzltgliflgl_yliaﬁ_rﬁﬁ ri1r%14d 1-4 :}ﬂ)_—éhneltrt)—ff—gldé)}e v\y\%sscarrled out
axatdaﬂngmtaeqaorbqetsishnwnﬁn Bidehhe €.8. 0 g) in water (70 mL).
After conplete dissolution of the solids butyl iodide

(12.4 nmL) was added to thﬁ solution and t resul ting
m xture rred at RT ovérnlght A se al i quot
of butyIMQ§de}e(l 2 ni as_t hen a béiag
reacﬁﬁbn t d |f or—28 ANth|

al i quot of butyIC|od|~- \ nm.) was added and t
resulting mxture was Hstirred for 6 days. G a¢f
acetic acid (5.5 nL) was added and the reactio
m xture was stirred for 30 mn, it was then stored at

4C overnight. The precipitate formed was collected by
filtration and dried under scgdngreg pressure to give

12.3 g of 2-butylsulfanyl- 3H pyrimdin-4-one. 25 Step

B: solt‘-iﬂlﬂhhﬁ?dcguﬁfblﬁrlﬂﬁly}}lﬁwl)ﬁﬁﬁdél (1M @IBTEITPQ%)&’Z ) iapsloMy added
m xture o

b tyIs | - 3H r|n1 n- 4- one 3 O
RCSL BR3P Ia/xly?;ﬁ?t[a??%%ﬂoq q HWI}C'IOA%%% SHe ina
At kXoff a@gtoﬁltlgl»e/ THE (/%g O"/gv/r}gg)Sé‘{Qpﬂ]jl hg?:?ﬁ}lglp ﬁ;ﬂgg WSSZ %‘urred for 1
vapor at ed under
Baur’ ééﬂﬂ%@d &%@é&?@yrmﬁélr&eéé 2 %ﬁ&smH@E} ﬁ?ﬂ gflded and the
k@i dvin@ituF wdsW@med RIRTRAd s8&d Fdrng h. MhX tdliRin¥@Sixture was
extract ed th The copbi ned o@%anlc extracts, were

RESREdediRdsT seduged RResYradfifelaa solibregitne ad g fdagith a mixture of

HédlaB 6/ ERURE/ ENERSDY ). fmlletsslﬁ&daMeay@@pﬁﬂiaﬁdn WisbBEd and dried under
reduced pressure to give

zedya%d/m@ﬁweatﬁ;gﬂve@ T %frlo(?pmhﬁlsalﬂfﬁ%vl ryripHdigat-4boRite- 1 H-indole
WhithResiuSedvithout further purification.
1- (2- Met hyl sul fanyl -pyrimdin-4-yl)-4-nitro-1Hindol e

F&ﬁe%éﬁﬂtﬁ: %b@r, 9{11121% { ggrded?}élte%&tfuﬂ &Ya‘ié Eﬂe%povéflgign q

-nitro - was car out accor
ﬁ@npwqgm@s@p@hd\m in Scheme 6.

1-(2-Methylsulfanyl-pyrimidin-4-yl)-1H-indole-4-carboxylic acid methyl ester;
4-Methoxy-1-(2-methylsulfanyl-pyrimidin-4-yl)-1H-indole;
6-Methyl-1-(2-methylsulfanyl-pyrimidin-4-yl)-1H-indole
4-Methyl-1-(2-methylsulfanyl-pyrimidin-4-yl)-1H-indole;
4-Fluoro-1-(2-methylsulfanyl-pyrimidin-4-yl)-1H-indole;

5-Flunrn-1-(2-methylsulfanyl-pyrimidin-4-yl)-1H-indole;
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NO2 aN aNCl HC H3C1L + 3 ~S NS HNX®2 SCHEME6 10 A
sol ution of sodiun(bistrinmethylsilyl)amde (1 Min

wakieg/oga7u2 nl) was slowy added to a cool ed PCT/EP2007/062920

(acetone/dry-ice bath) sol utipgzapf 4-nitroindole (4.2
g, 25.9 mol) in a mxture of cetonitrile/THF (2/1

houfk)(ﬁ@%%lsﬁf%y )lfrthrln%?% m &é lrIIJI;Irerl]n E% C ac1dé'%et]§yl ester;

mmol ) was then added_a_nql t he re_actl on m xture was

war nmed2 tNetRyls ey pyrimisin-fiof) - 2i-iRdoletfecarbelic neig methyl ester; and

m xture was 15 evaporated under reduced pressure and

t he §Métﬂ(g){zeﬁi(§—lﬂ§etﬁ\ﬁ§ulfah;ﬂt1%frﬁhﬁ% MiIN B-iRdMkUr e of

hexane/ Et OAc/ Et 20 (5/1/1). The solid was col | ected by

fri thlersadb gmgg@@&hﬁﬂngﬂfé Hpttia@ating hedett@h i IGBISIDS as a base,
Ve, 0

%le(fgfl%%w@w HPFPATEi n- 4-y1 ) - 4- ni tro- 1H i ndol e

whi ch was used wi thout further purification. In the

sane;] euM&hylsykdnlyi- ?jrr'ﬂr_ﬁicﬁﬁlq Z;il}l@HOiBElbléhﬁca%&Eﬁﬁleg
materi al s, %,he fol 'owi ng 0 conpounds were prepared:

;I/'| I( gl g/‘gtl\gg hilf I{ﬁ gg¥|§¥rdlrlin 4d)f\l)211ﬁd¥192)le%é_targg)?y 1(3 aé‘rld?r?ertg)ﬂ ester; and

(2 met hyl sul f anyl - pyri m di n-4-yl) -1Hi ndol e;
6- MebtMédthylk1-(2- @%{hmmﬁ&hﬁtpy&mylin—wt)r IAl-dindold- yI )
-1Hindole 4- I\/Ethyl -

i’?ell_gqgtﬁ}‘ll 7B %I{tﬂ&\ﬂ %y rﬂfugj Icili'lo echuaeca li@&bfdlmlﬁl?)g

['uoro-1 - pyrim
hydgocldoridep t»1

Egé gf,{rr]gl%ag%l-p% u}jfe%?l%:ﬁgg%%xr@ne% ) lycg%_cicil (li_{-rrlle([]lr(lj ?amlde\(:?drochloride salt

Yad doriBS Bl a2 bR 1Y prioBiésd s i Schédile 7ndol €- 3- car box

ylic acid nethyl ester;

1- (2- Met hyl sul f anyl -pyri m di R -yl )-1Hi ndol eC@ car box
ylic acid nethyl ester; and ]5°-Methoxy- | -

(2- met hy| sPh$ ﬁ?l-pyrirri@' -1Hin N*@th
sanme manner, Jutilizing the approﬁri ate starfing s

mat eri al s gnd L|Hg/tl;)§ as a_bsase, 5§t£be13f°| ng
conmpounds e prepaL,ed — Hel

(2- Met hyl st f anyl - pyri m d '
-1H i ndol e-4:carbonitrile; : :

1- ( 2- Met hyl snbiBamy! - pyri m diBed- yl ) - 1H- | ndcﬂlﬂg 6- car box

ylic acid nethyl ester; and 5-Methyl- | -

(2- et hyl sul f anyl - yrlmdl -1H i ndol e.

Preparation 7: Synthesis OECIL}IEK/[]%

4- Am no- cycl ohexanecar boxyl i c acid di nmethylam de 10

Bred Ao syl thesidef (4alimethfloartmymtyhepilshexl)-carbamic acid tert-butyl ester

4- am no- cycl ohexanecar boxyl i c acid di net hyl am de

Aydixooh bb4-tae bemixycarbaylaainp i ad oberanemdordlingrid 62.45hg 10 mmol),

BDPS ?6?%2 %,hs%‘%‘mioﬂ a%%ﬁ*?agt (7459| éj@4 lnh@ol) in NMP (20 mL) was stirred at RT
for 3 h. A solution of dimethylamine (2.0 M in THF, 15 mL, 30 mmol) was added, and
the resulting mixture was stirred at RT for 64 h. Water and EtOAc were then added, and

the organic layer was separated and washed twice with a saturated aqueous solution of
K,COs3, aqueous HCI (1 M), a saturated aqueous solution of K,COs, and brine. The
organic layer was dried over Na,SOy, filtered and evaporated under reduced pressure to
give (4-dimethylcarbamoyl-cyclohexyl)-carbamic acid tert-butyl ester (1.6 g, 59% yield)

as a white solid.
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OOHO NNCH3 ON 11 CH3 Step A Step B HCI NHBCC
NHBOC NH2 SCHEME7 15 Step A: synthesis of

w@ 2e0diosmarhy| car banoyl - cycl ohexyl ) - car bam ¢ aci PICT/EP2007/062920

tert-butyl ester A mxture of .,
4-tert - but oxycar bonyl am no- cyc?ohexanecar boxylic acid

. 43 10 pmol ). E 6, 952 .34 . | )..and. { .
pitp 3ounaly dFiinchiohebefh e Pt R Sl arochloride
$ar 3 h. A solution of dinmethylanmine (2.0 Min THF, 15

nm,, 30 mol) was added, and the resulting m xture was
EIGL { qangentratedly 7frok) @as dddedis @voluiian ot (bal teartharpyl-cyclohexyl)-
. NG| 'y r . .

R s R P RG] Dl PG ting mixture
K2oaBredag iiddas 5> AICTolpgnavyas asldsdangd tieeehciiqn euyisire whutviaperated
Eé%&!éégﬁfzd ?%s&glﬁ%&?ﬂgqgﬂd@v@ﬂgﬁﬁn @Y %th\éﬁéA b gfj?e QVilino-

, tiftered and evaporated under reduced pfessure
tlohgkarecgrhowilivatidydimatiyamoge hedretldbadssajt-(0&Qrddam ¢
acid tert-butyl ester (1.6 g, 59%yield) as a white
S otriaflks-(AAON OO 8y D@11 ]- nRECPh &2 O TMDERBRMe was p&patsidap aRimilar
synt hesi s,.0f 4-am no-c: fl h§xane ar boxylic acid
dt MBRGT it S dPBRRIBI SEE IR (Concent rat ed, 7
m.) was added to a sol ution of
PepdiatinlBy bgdth b ®itharB ye Aaliex ¥y dohegan dearbogylacidid ethyl ester
tert-butyl ester (1.5 g) in 1, 4-dioxane (20 ni), and
The syneisaslstof orgrst xaimine-coclwlaskasdchrbosdicaici FRth fl@stebwhs carried out
Tol ucgne W%S addedhand .1 g% reascti on m xture was
AUSPEPal%YC PIRERS PRI 8 BF e sure. The oily residue
was triturated with EtOAc to give 4-am no-
cycl ohexanecar boxylic Niki d di net hyl am @e-hydr ochl ori de
salt (0.9 g). trans- (I4- Am no

- cycl ohexyl) - nor phol 2Nyl - met hanong”wasy prepared in
i ng—tire™appfopri ate starting

a simlar manner,
materials. 10 Preparatidn 8: Synthesis\g
trans- 4- Am no- cycl ohexanecar boxylic aciid ethyl ester
The synthesis of trapsxg-an no-cychghexagecarboxylic
acid ethyl ester wHS car?ied dtC ac®ordi®g to the
process shown in Scheme 8. NH2 NHZ HO'' ~O H3CO__~O
SCHEME8 15 A m xture of

trans-4-am no-cycl ohexanecggglg%]ﬁ;c acid (15 g, 83.8

P A S O 5 g
o mLNaiHCEB 1 0 0NaHC@8s {tsoidiad RTweemighddé daturtéd aqugeugpidlution of
RIfathE% a'fqid)f\tl'alﬁ@Osr Fs%ﬁ@)exgerz 'ada—&leuntﬂ the pH of the mixture reached 7. The
solvent was then removed under reduced pressure. Aqueous K,CO3 (50%) was added and
the resulting mixture was extracted with EtOAc, the organic extracts dried over Na,SOs,
filtered and evaporated under reduced pressure to provide trans-4-amino-cyclo-

hexanecarboxylic acid ethyl ester (12.81 g) as a light yellow oil.
Preparation 9: Synthesis of 2-[1-(2-Methylsulfanyl-pyrimidin-4-yl)-1H-indol-4-yl]-
propan-2-ol

The synthesis of 2-[1-(2-methylsulfanyl-pyrimidin-4-yl)-1H-indol-4-yl]-propan-2-ol was

carried out according to the process shown in Scheme 9.
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sol vent was then renoved under reduced pressure.
Agqueous K2COB3 (50% was added and the resulting

worooseE7vas extracted with Et OAc, the organi CPEREPROT/662920

dri ed over Na2SO4, 20 filtered Lf\nd evapor at ed under
reduced pressure to provide tr%\ns 4- am no-cycl o-
hexanecar boxylic acid ethyl ester (12.81 g) as a |ight
yel | ow g INx\Preparation 9: Synthesis qfF X
2-[1-(2{|Meth Isulfanyl pyri m di n- 4- yI)J[lH-lndoI 4-yl] -
propa ok~ synt hesi s of
2[I?(2-m§‘thy| nyI pyrlmd|n4ZI) 1'}J-I-|n
pr opapt, 2- ol carried out accghding to
process sho hemQ ., WD 2008/ 068171
4 NKN"14 SNN\ i N
OUCH CH3 30 3 0 H3CO C]—| SCHEME9 A suspensi
1- (2- net hyl sul f anyl - py&i mi di n- 4- yl)-1Hindol e- 4- é“a@b@k‘
ylic acid nethyl ester (500 ng) in THE (6 nlL) was
added to a solution of rretgbﬁ,?f@ sium 5 bromde (3.0
Min Et20, 3.51 nmL) and TH ? cooled to 0C, and

WGsde o{% gﬁU{ﬁﬂc TQZ r@tﬁwlﬁa ?l n%frﬁﬁféhﬁ@ 1})'2188&% 4581@?2)@?11(: acid

sec gnesi um‘br o
medy] eSIerE(GO(mg) veSHE e mlédﬂ@ dddaidtotatrel utieastf inmth ingnaseim

BRSnSE (4.6 80Pk &T5 UNHRS (R T BRRN s&gg £/ 0800l the rdfifiing

i t
ouktgre mrlsedlrjnnéelgﬁr\l ? MM?SZT /AH@:qor(dlahmuot_LofInethﬂmﬂg)lesandIbrr]orglde (3.0M
C T
\;\ﬁg]?tré@wgg(ggly) g\ﬁé Ele%ﬁﬁe%}?detﬁflgg% éﬂ?ﬁi m]iQ[uPer Qﬁs’ygﬁgg)ﬁh rﬁ%%tn er N,
alguasphiere ferolOuninohe fesNAHEOB xtude wesdth@v @oolmémﬁl:, poured into a cold

Iéqin\%/t{el?er G AAFEY P! R4 o UDFET LEAURAL B Y Phe Lfnbined
Orghdic(eRtraws Wytlesashahynce pyithi witei anddwyde)witlHs sataiedaqubdqus

- 29l ~(0.
F%&t?@?af_z%‘%l?ba rc@ﬁ%d%)éz%rol;(lg S8 ﬁl@%cpﬂld]]equl%o%{ég I?J%a&sreagced pressure
B givg 2~{1ébpm@knxl$ulhnylﬂwrmdﬁhé vy hitl iedolst-piff -propan-2-ol (0.48 g).
[ 6- (2, 4-di fluoro-phenoxy)-1H pyrazol o 3, 4-d] pyri m di n-

Pk visedBES A T E A IRIERY st RERAS aidpyrimidin-

Nmse@@@pﬁtcamm Step B 31 "1,CH3 Step C'.,CH Ste Step

CH3,'CH3CH3H3CIOI33|SHCI C]—IC]—I . H3C
ﬁ;{;synthesw of [6-(2,4-difluoro-phenoxy)-1H-pyrazolo|3,4- d]pyr1m1d1n 3-yl]-

isopropyl-amine was carried out according to the process shown in Scheme 10.

NHBOC NHBOC NH,
NH, NHBOC '
Step A Step B “ Step C “, Step D "0,
H’I,, _p» .,  —— CH, — — CH;, ——— CH,
CH, “CH, H,C O S S
e rd .
OH OH 258 H,C H,C HCl
o” o
SCHEME 10

Step A: synthesis of (R)-2-boc-amino-propan-1-ol

(R)-2-Amino-propan-1-o0l (30.0 g, 0.3994 mol) was dissolved in MeOH (800 mL), and
the solution cooled in an ice bath for 30 min. A solution of di-tert-butyl dicarbonate
(87.17 g, 0.3994 mol) in MeOH (250 mL) was added in portions to the stirring reaction
mixture. The ice bath was removed, and stirring was continued for 3 h. The reaction
mixture was evaporated to dryness under reduced pressure to give (R)-2-boc-amino-

ch was used without further purification.
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O O SCHEME 10 Step A: synthesis of
(R) - 2- boc- am no-propan-1-ol 20 (R)-2-Am no-propan-|-ol

W@ 3@3068371 0. 3994 nol) was dissolved in MeOH ( S8POI/BP007/062920

and the solution cooled in an %ce bath for 30 mn. A
solution of di-tent-butyl di carbonat e (87.17 q,

o158 T PRty F (R il Pb“e@ﬁwsdﬁwlwg Rhagis Lo

removed, and stirring was continued for 3

P&% (%L prind tricthyiumang (Bpd ke Q&Otreolbwywe@ Fﬂj%ﬂaSk containing

fI@)di" %88' al %Iﬁ)sﬁ’ﬂéggn 491 g'l"l{@re(ag‘)t)iorgmg@ﬁre%s%o% it Y@%ath for 30 min,
used t hout rther purification. WO 2008/068171

g malhzmulf@@ﬂgﬁbrlde (550 ndt, Ot 78:maly wah edded dodpwise over a five min
eSS A R ROERA VB ShaBEM P

h@xtarefdtmkt ferorgt ]aatrﬁm gThfé Ryulfinp adxt@n wes washpé Rvith-aglueous NaOH

Hbﬁ( )r g I o gﬁtg}g%ﬁifrl\gﬁyye gl}4ggaﬁ Jﬂte?e?d;.l %c? m?n%te%ra}:{%ug({)er reduced
pRbsurdvisg 16@'(1@32 -B6 QAR -Meandsufl for §l- %ﬂo{ia@lﬂﬁf(ﬂb 1095 gyrhe

resultlng m xture was stirred for 1 thelce bat h

SRR R R Al 1
g&ﬁeéﬁ? oD nf e e i B PR | (LTS8 363 M imon),

TRF-(350a1:)anl setilmiBbhrARSHA (909! g, PO® R wed stil.9RT for 18 h.
g% Step C. synthesis of

MRt pRSOY by RoRERtEatRg WA s AN gea iy PSS icophiBe 1esidae pastitioned
?étv&)@gﬁ ESORRAWRARNOrHe O‘F%nli@ﬁgé%is%é’slhe@{;vﬁﬁ nE -fed over MgSO0,,

91.93 g, 363 mmuol) 50 nL) and so
1h¢r@d;eetnldmnwtr(a®d lmdgr redl@:@d prashyre \lxaslvs (R)- 2émcmmm:1f or
r concentrated under reduced
1]hr%thlshslﬂsr e yliﬁﬁoéahe%?%l%&ue partitioned between Et20
nd vvater The organic washed with brine,

FotesippieR)-1- mFﬁhe/&?éaethﬁhalf%ﬂé‘émlﬁ%% under

reduced pressure to give (R)-2-boc-am no-1

Methran b0 malpywasmoolsdne a kB, @tlgi)‘or 3&nep, 4pd aggztiyt ¢reeriide (3P0 mL)
ng% a&mt%g%gwlsgo%ta%l min éJ gﬂ%f h Tﬁe P@ég%q%‘:gglu{\{gﬁ gﬁg‘ 8!1(%6&149 ?R) 2-

ed 1nanic ace
Bht-amimel -(rﬁdi)ﬁhmm)lfanybpro@aimbe(d 0di7 @p 43 ennand pwith séilingian ice bath

%er Iegﬁwrﬁo e ! eSﬁI tin P]fsegvllsﬁ%jslt sltigrgg\é@rs dde ; g@éiﬁ éli%/_as completed,

tA¥0E bath kdindiletl ! ddn@irddg ¢diinbed for 2. tmeao%ﬁ mextufdRas
reaction mxture was stirred for 15 mn after addition

pRrscristed rewlid under iegeccd presswrenheptrkennpy isTHF (YOymL). The
Fégﬁlliﬁlng ‘ﬁﬁgtu{reo&zaszh&ted-% ‘i"eﬂlﬁ?&{tﬂ N sHi A HAHRIiWBR ed, then %ooled to RT,

conceftrated to a solid under reduced pressure,

thek epolag ta HCTHIE3) 700 khy resirhleg prasgutatd wep enllgetad by Wdtsation,
heat ed 1.0 r I h IS oI e
\évgg}eg 1fhocoFI§fF @J‘nﬁﬂéééio dgr e(a é%sgres%ugg A2 (@q rnEtlﬂ f12-
mﬁwﬂmlfgylmﬂe}dﬁrmnhatﬁsm}a MS)IzI o6t vE-Hy. fi t ration,

(S)-1-Methyl-2-methylsulfanyl-ethylamine was prepared following the above described

procedure utilizing the appropriate starting material.
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25 washed with cold THF, and dried under reduced
pressure to give (R)-1-nethyl-

woreaoBpbawl f anyl - et hyl am ne (23.57 g). M5 = 106P¢TVEP§067/062920

(S)-1-Mthyl-2-nmethyl sul fanyl - gt hyl am ne was prepared
fol |l owi ng the above descri bed rocedure utilizing the

0 rtl al 0 1
R BRI 37 585851 IRERTk Bpenp Gt bedR ﬁ“amme
> _ hy, h

g@: )%élgésgs%g ( flﬁ%ﬂ#&ﬁﬁ%@%&l %tﬁ é‘[{ﬂﬂg}npﬁ Cfa]hnﬁd out accordlng
m@e@mquMOwutinédwedlilng to the process shovvn in
Schenme 11. Bn-OBn-O NH ~=00 2 HN NH2 0 Step Step HN
O Step C/J' v/IS{H ~OH p ~O ~O p =bl ~CH3 H3C 11 H3C
H3C\S\ H3C O 11 0F©CH3 O 5 S Eh@ﬁm Step A: NH,

o)
syntiitesi s of net hapgsul fonic aC| d II_
(R)/-&{&uzyﬁtﬁ&&car b%nyl gm)o)o er Iljx:l-sof—bft—hon c CH,
bic benzyl chloroie @ 0 nl) IHQ;/%A/Q 5 m.) was 0

added to a stirred, coob/edcﬁol ution of ©

R-(-)- 2amno|-propano| (5.0 andtrlethylamne
(6.8 g) in DM (75 nL) atSE@EMEelt o naintain the
tenperature below -5C. Cooling and stirring was 10

SRPMA: BatHediO6f MethOmbsuldsric hEid R 2 HhtlbBiRaonylamino-propyl ester
nmet hanesul fonyl chloride (7.7 g) in DCM (25 nL) was

Ad;d&nhoatof ezt ehldroforaiant @O hbgint eAPECAatl)ewseldded tbGtirred,
ctio ture. t.0 rmto 5C n
e e G bBiner T padunl S0 S 3 Reie et i pov
(I%Sml ) hitaataedo Ql\éﬁﬁtaﬁﬂﬂhy (ﬂe’rﬂpléi‘d atﬁlﬁéjlibdlldﬂw sd. alaliap ;zlgﬂ Bigrring was
sol v ve vacuumdi stil | ati t ie 2
SR S R e e Simethies P b pg inbem 29
Mﬂ,lﬁ) wilk addddved éat&5o trfalrft)ﬁwd |tflé.féﬁlpl’<ﬂ:a)tureaﬁﬂ)vt eCr aas kdgttﬂ(%l mixture
SO ion was distij The, vol une, was I nt ai .
San h B OB ST BB STl e W paTer L SR 1 5 qr e ayer
hegfilfered geeﬁ RhKFdioes mmrd isglfdté hlﬁﬂ%letsﬂlvant\/r@inldﬁ&i 1Bf vaabionat

5. an s sto er [tin ure ..
dReTiordp s 1478 ob SR SORE Ainsition Bb T M BGabS ol e dissolved
addCcMm IOllm)O @hL)h @Mc_aﬂﬁ-res%ﬂﬁr%:’ soﬁﬁ@ngﬂg d1s1t1ﬂ6d Whllld wlume was maintained

r .all 1l pe o] I S. CO cte
Redddifonaf Wﬁl - ‘gBYV)\(T ghea ' o flystﬁﬁ? m@ea?l? de Dty was distilled
& & ol Rk ARSI I76 @l ncblidating was stopped. The resulting mixture was diluted
g Rg Vo%urkr)leer(]) ‘lljoou)gt%Sgl kiob)y r?){)nwpsg a&ﬁl%g%’ Iof ﬁexarelerz ggfer coong, the white
crystalline solid was collected, washed with hexane/methyl-¢-butyl ether (1:1), and dried
to give methanesulfonic acid (R)-2-benzyloxycarbonylamino-propyl ester (11.1 g).

Step B: synthesis of ((R)-2-methanesulfonyl-1-methyl-ethyl)-carbamic acid benzyl ester

To a stirring mixture of methanesulfonic acid (R)-2-benzyloxycarbonylamino-propyl
ester (11.1 g) in acetonitrile (72 mL) was added aqueous sodium methylmercaptide (15%,
35 mL). The resulting mixture was heated to about 55°C for 4-5 h; it was then cooled,
and the lower aqueous layer separated. The organic layer was shaken with water (10 mL)
and the lower layer again separated. Formic acid (15 mL) was added to the organic layer,
the resulting mixture stirred, and aqueous H,O, (30%, 12 g) was added dropwise. After
an initial exotherm, the mixture cooled and was then heated to about 65°C. After 3 h, a
second aliquot of H,O, (30%, 2 mL) and formic acid (6 mL) was added to the mixture. A
similar addition of the two reagents was made after 4 h. The reaction mixture was cooled

"~ wly diluted with water (about 200 mL). A white solid crystallized during
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Step B: synthesis of
((R) - 2-nmet hanesul fonyl -1 -net hyl -ethyl) -carbam c acid
whersgpbsiester To a stirring m xture of net hanPCYEPNT/@62920
acid (R -2-benzyl oxycar bonyl a_njsyp- propyl ester (11.1
in acetonitrile (72 nL) was ‘added aqueous sodi um

9)

. 5% . . ' '
R R ROt ptet gy Myl oA SRS TN
fiBragiod, wisbed pwbrwaduealidriddayeter selpacdpressurciioeyidd ga X

h i t.h - I
B R R Bl i 95 0 “tea

to the organic layer, the resulting m xture stirred,

sregd Gaauahesss ¢B2-2( B0 mndsalfghyviamedddlethythnoipei se. Af ter
an initial exotherm the m xture cooled and was then
Aenixade bO((RDQunetaaesufbhdr1-Brethyl-athybecobmialatidbetzybster (2.7 g),

. (30% 2..n) and f 1 g.acid (6 nl added_ t.0
PRSI R fdoho Bl GLP. GadasdgaoiontP Bt BlytRpned o
wasut it euaddr eitrageh atmibsphesact sabutiam oft potasivasfocinaledd.”7 g) in water

gt et 1584 B BB oblbisH 1 1 ke IS0t RS i gnisre vas

e@led el Added. Thn filtfhie wasd xdcunm distiled ooh edcous odlnwhick was dissolved

bath and the soli.d was,collected by, filtration
(bRt A Bk hedfin G el saub aiidebi pdlus) undey
yddetetl freRRureo yiadd HRn2swdthareyhlfdnyiretrhgthyledthylhhireal Ragyias a
aci d benzyl ester (9.2 g). Step C synthesis of

B2 et hanesul fonyl - 1-met hyl -ethyl amine 5 A nixture
of ((R)-2-nethanesul fonyl -1-nethyl-ethyl)-carbamc

Redpdrdv@nziet SyeRh&is df3- Trighethylsilahylagi- wie yihethisilen @oxy-ethyl)-
car bgan. 20% 0.3 g), and isopropanol (30 nL) was
REAYEF''S about 65C under nitrogen at nosphere. A

[ ution. of assh um for mat 2. F LR _water 4 .
188 Yo ¥ 2 SRR BLETAF el Bl lpWEHBID i oyiine vas
bovied ol dceordinghtottheproicxss whevmasSchemeolldd and fil tered.

The filtrate was vacuumdistilled to a viscous oil,

whi chgowasy di gsol ved 10 in isepr negl (30 nL). The o NH, ©
resul ili ngllsollut i en e fijd.t d\g(ﬁgg)hvapgr_s@ﬂﬂédw@n el I _cn,
réd@é%‘%i\eggpe t0 yi eIJd ° © d ©
(R) - 2- net hanesyl fonyl -1 -nmet hyl -ethyl ggg ne (1.2 g) as a

Vi 3@aus OW at i omp a2y, ﬂn;h%sk;% _siMe

3-Frimetdiy 51T anyl oty-T-( 2=t ri n€t hyl'si anyPoxy-‘et hyl ) -

propyl am ne 15 The synt hes¢sgplir 12
3-trinmethylsilanyloxy-I-(2-trinethylsilanyl oxy-ethyl)-

CloB T ST SEHB Bm - SPRHNEEIE O Nz O 18O\ OB

:I‘EB%%L%E @%ejﬁ%ggtoggégﬁggb%ﬁﬁ_ﬁ4% S%gl}lf_' amr%to%Pung: blNc'e_L%onate (22.9
Kg) and MeOH (81.8 Kg) was stirred at RT overnight. The solids were removed by
filtration, and the filtrate concentrated under reduced pressure. Isopropanol (27.2 Kg)
was added and the water of reaction was removed by azeotropic distillation. The

remaining solvent was distilled off to provide dimethyl-3-aminoglutaconate (24.705 Kg,
99% vyield) as an oil.
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SCHEME 12 Step A: synthesis of
di net hyl - 3-am nogl ut aconate 20 A m xture of

waresbsiiacet one- 1, 3 -di caboxyl ate (24.55 Kg)PCT/EP2007/062920

amoni um bi carbonate (22.9 Kg), and MeOH (81.8 Kg) was
stirred at RT overnight. The solids were renpved by
At ed_under

|It d the te congent
gteaucevdltﬁ%%ss%&raemmf’s%%ﬁ%lﬁaln% aeggimehAester 0 added and

%:@tul tagt{olhg r%c Elﬁﬂ%f‘? a2 s‘éﬁﬁmh%@%?g’eg %y géc? ! s@ﬂrfcl aé:ai %ZPT69 Kg) to

renmal ni n vent
tsopperneldel.dikge atlbe@ 'l&mrm@hng seobnmtve%(sml}?ﬂﬁleﬁgo a s@lgtion of

226 She B APl e P EACRO098 T PETLFEZROZL 82920 Lo -

ési’s
GradimethybStaenindgldidconad (18. 280K was skmﬂ;f added tadiedresulting mixture,

R RGBS L R0, BB
baivatn 0 avakl ESCGWthllm,dhdn qq;erahscbbmlowraddiftion to water (166 Kg)
LenL ayntéfm?ngttﬁg te?n ure eio andn[]ge ?E l;eggee% 5 g?d’ 7 by adding

mal htai nin nmper at ur e
Eymettnyted 3qwamlu51 NgDH dbo pat ef théL &mrdﬁgas th/atsa@hﬂvdl to about 9-10 by

a edtot esut t |nta|
(gcﬁ csrrltégt %ueoaﬁﬁg?@e e)&rtié% € | nge Fllé%r%;c 1n roces% The phases

wase ssparatreé dnd et agpeousqBasandaskaCacve mithghEM. ‘tfhenombmed organic

gxu( sgv?e%fz %s}%h hglgn%rlleetrg? &9 f\ﬂ?ere({ %%}?ggln d&)ﬂﬁ)n caﬁrlgge and
b(ﬁ‘tc‘ﬂ&leaited’o uﬁdkd rédinyd peidiurg to gioadentinatpedtaaedien umdl\hﬂdhyl ester
g@egfgy gfﬂ) xture was then adjusted to about 9-10

& (Ony ncentrat ed aqueous NaCH at the end of
the qguenchi ng process. The phases were separated and

Step Gauahesss ¢iasfineesentxier Bsidesl Wi th DCM  The conbi ned
organic extracts were washed with brine (20.6 Kg),
Aisblueive df 8 antngipeataaedivorcatimethybestar(d7.6¢ g entHBL B .5 Kg)

R T e L S

$9-301& aing tiaf re&ﬂaﬂg moxtpentiard-al 2 5ool 4-20 $101Fh|é teacticaf was

e 106 So%G el T CruRURE b e MY fhed

iN[th’[]HE)HH(HlQDE@)’pI@bylanﬂm Thefihenatvay @/ab&ﬁa\lﬁaﬁldeﬂ.&dﬁ&ﬁ, pressure

e resultin for 14-20 h.

BhEvs St it S R by 0 B Sttt r and
THF (1:1) . The SO|IdS were filtered and washed 20
Bleb ID:is i Rekid 6173-DRAL B BRI ydeRy B (2- i@ ethiy sl i@yl €xya@hyl)-propylamine
evapor at ed under reduced pressure to give
B-SBMyrkﬁfmeﬁlhﬁfd)@eﬂ.taﬁe djsediol @825 K&y in FPAOMI(&6.8) Kapwas added to a
thick oi,l 1%p J]%A ‘%ﬁ
actonaRdihy Wiy gﬁwa@%ﬁ? Uter podusedpiessur e iy PR e figifapane
[B’lo%ﬂl@g‘)hﬂﬂ EHFASS. Elliffél)_| ﬁn?gr1rgith&lsih)ﬂﬂﬂﬂﬁ1@md(g§d:575(gd i®ITHF (172.03 Kg)

in.i-Pr . S a 0oa .. .

amafen Sea i ilibe Py eh o SR Thkdagipn mixture was
pededs tdiesol tdaxanpbiydddirtet ﬁ?ﬁ&ﬁ@i Iﬁ‘éss(lﬁ’el a8 thekggidhdwaktfurified by
%gt?l%a%@gg(ké) QQC)t fo ngT‘}etJ] %ﬁl’gétL%Sl any -q-(z tr1methyls19a)ny or)}yel-}tgﬁ)

propylamine (24.36 Kg).
Preparation 13: Synthesis of 3-(2-Methylsulfanyl-pyrimidin-4-yl)-[1,2,4]triazolo[4,3-a]-
pyridine

The synthesis of 3-(2-methylsulfanyl-pyrimidin-4-yl)-[1,2,4]triazolo[4,3-a] pyridine was

carried out according to the process shown in Scheme 13.
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were then added and the resulting m xture refl uxed
overnight. The reaction m xture was cool ed, the

w@odosmegl7evapor at ed under reduced pressure, anPCT/EPR2007/062920

residue was purified by distillation (97-99C) to give
3-trinethylsilanyl oxy-1-(2-trimnethylsilanyl oxyethyl)-
propyl am ne (24.36 Kg). 30 Rpeparation 13: Synthesis
of 3-(2-Methylsul fanyl - qul/mélln4yI) R, 4]
triazol o[ 4,3-a]l- pyridine[The synthesis |of
3- (2-nmet hyl syrfanyl - pyri iN1-4-y1) - [5 K
triazolo[4,3 Ia)aq di e |Was caried |out acco dl/§ to
t he proceS§ S dyoSch 13. WO 2068/ 06817
PCT/ EP2007,{ 062920 -59 H\-NH2 N N aNi N S CH3
N CH3 SCHEWE 13 A nixture of Y
2- et hyl sul f anyl - pyri m di ne- 4- car bal dehyde (1.00 Q)
(US 6218537) and 2- hydrazi nog%wl dine (0.71 g) in EtCH
(20 m.) was heated to ref|¥H B4 h, then cool ed to
and the resulting solid coIIected b iltrati
ﬁdmgr% of2-methylguia mélrw}r%@meaﬁwrbﬁkdﬁwﬁed{ﬁo 2 Wy 6213337) and 2-
hymaﬂn&@ncuﬁé (td)eneg) u&\IERyHI(Qo ﬁfLa veéls hELMéH ﬁ‘)zﬂeﬂﬁx fok228, then cooled to

A mxture of this mterial and DCM (20 |y
ASARITICH IS K T SR S IR I
PRI bRk Addad) F\ﬂ£§ﬁ&1hu YRRRISAUBLI AR Rure of this

odobenzene di acetate (1

assilal AhDRM A BLEwas geadly aﬁatfﬂv a0 éé?CONQ %lwotpf DEMfh@mL) and

EIRBLIH R (mt) B Gedlid tRFalcRERLAVRRAT. 3 &heHNGR rdlarcgtquéc(q &5 g) was
pressure and the crude residue was triturated wt

pdstedpumithe cppebiinghaixgrg stired @dbl sader Qopgr 17 hyel @dmc@mmmure
G‘VQi {1 te%o?é’teci {ﬂl(ﬁér"i‘&d&@d E)Fésﬁfrg Qﬁcgtlf% frude residue was triturated with

2- et -pyrimdin-4-y

hpti Et79 %{IQ? the a]lﬁwq ¢fofesl toRTy 211096)0 id Epfaépfal}e]ated@m fiwation to afford 3-

BB SduraRl- din-4-yl 124t 143 idine (1.12 9).
?/( 2- Met h?%uplypzrarﬁylln- p;}/,r)l [m di ] mZO o334 %yn Ay (dr 0- %)H-

i ndol e 15 The synt hesis of

PraparationHyt Syuithesisydf-1p2r Mathgisulfan yHpyrimidind4-yl) o b dilbidirerd H-
fleivas carried out according to the process shown in
Scherme 14. ill,HN"+ 1 + SNi N H3C, /\ S NC SCHEME

He synthesis of 1-(2-methylsulfanyl-pyrimidin-4-yl)-2,3-dihydro-1H-indole was carried

out according to the process shown in Scheme 14.
HN N/i
N + H,C< M
. — 7787 NT N
37787 °N” “ClI

SCHEME 14

A mixture of 4-chloro-2-methylthiopyrimidine (4.02 g, 25 mmol), 2,3-dihydro-1H-
indole (4.0 mL, 36 mmol) and N,N-diisopropyl ethyl amine (4 mL, 22 mmol) in DMF
(10 mL) was heated to 100°C under N, for 16 h. The solidified reaction mixture was
cooled, diluted with EtOAc, and filtered. The collected solids were dissolved in DCM and
MeOH and recrystallized from DCM/EtOAc to give 1-(2-methylsulfanyl-pyrimidin-4-yl)-
2,3-dihydro-1H-indole (2.32 g, 38% yield) as a light-yellow solid. MS = 244[M+H]".



10

15

20

A m xture of 4-chloro-2-nethylthiopyrimdine (4.02 g,
25 mmol ), 2,3-dihydro-IH 20 indole (4.0 nL, 36 mmol)

w@raskddi | sopropyl ethyl amne (4 nL, 22 mMmoP{T/EP20DMB62920

(10 nL) was heated to 100C undgr N2 for 16 h. The
solidified reaction m xture wa cooled, diluted with

E}I(asrrsl%lf tffres rtrea%a T[%E@ P;ggrlé%ztoll Slyll)zggn%ndm 2-ylamino]-

D@M@K@kﬂ to give 1-(2-nethyl sul fanyl -pyrimdin-4-yl)-

2, 3-di hydro-1H-indole (2.32 g, 38%yield) as a '

Thepntasisiopwag ot il d-(1 wsethyloWd{ingaeplt3-ypy200dirogglanino] -cyclo-
P - t:

RHERA R s s

i no] - cycl ohexanol The synthesis of

trans-4-[4-(1-methyl - 1Hi ndazol - 3-yl) - pyri nydi

i nql~txgl 0- hexanol was cagpi ed out accordi

progess shovvn in Schenme 15§ NN NH 2 NII

VP, and t he 89 resultlng i
: for 15 m n. “trans- Am nocyGI ohexanol was
then added, the reaction mxture stirre®@Hor 1 h,
then poured into water and extracted twice wth
Et OAc. The conbi ned organic extracts were dried over
Na2SO4, filtered, and evz'j%g)r at ed under reduced
pressure. The crude resi dui¥CRHBMEJSrified

re arative TLC to give

ra r%ﬂfqnmd%%ﬁwg, H/iREeborasadged tommﬂtmoawf Lomghyls-(2-
rlriseglyilsg%rﬁﬂé%%ﬁ%ﬁ@ﬂ -4-N5-1 Hondaz @44 1Mk 116 mMibIFin NMP, and the
Fosnlbie g mixaue wasitread-at A4z ior 12 min) rgpramingcrd gherpaglivig then
2@t PREXRABH nliftird &irdd fof) h, WRA pBLRBAARAvAtE dnldexBAREd twice
manner, utili zi ng the appropriate starting materi al..
Wgh-EtOéggT}[empH} edgrganio ggrastsppere daed aves M eO 2 filtered, and
&Xl bhesd ent reduced pressure The crude re51due was purified by pre arative TLC

trans4 [ 4- 1H i ndazol - 3- frlm -yl a
A §1¥ tra@g‘l é]r -indazol-3-yl)- pyr1m1d1n— -ylamino] cyclohexanol MS

=324 [M+H]"; MP = 180- 183 3°C.

trans-4-[4-(4-Bromo-indazol-1-yl)-pyrimidin-2-ylamino]-cyclohexanol (white solid)
was prepared in the same manner, utilizing the appropriate starting material. MS =
388 [M+H]"; MP = 200.5-201.9°C.

Example 2: Synthesis of trans-4-[4-(7-Methoxy-1H-indazol-3-yl)-pyrimidin-2-ylamino]-
cyclohexanol

The synthesis of trans-4-[4-(7-methoxy-1H-indazol-3-yl)-pyrimidin-2-ylamino]-cyclo-

hexanol was carried out according to the process shown in Scheme 16.



10

15

20

25

The synt hesi s of
trans-4-[4-(7-nmet hoxy-1H i ndazol -3-yl)-pyrimdin-2-yla

worReslossiycl o- hexanol was carried out accordi nBCT/8P100E062920

process shown in Schene 16. V\D12008/ 068171

PCT/ EP2007/ 062920 -61 NI NI ? ~/ N NHNNN/ \NH
NH CH3 \ OV Ove OH SCHEME 16 3- Chl or oper oxybenzoi c
acid (77% o [
of 7-

met hoxy- 3 |(2-
e (225

NaHCO3 (5%, drfq
evapor at ed unde ¢
3- (2- et hanesul f ony -pyrl m di n- 4- yL) 7-
met hoxy- | Hi ndazol e, which was use@Hwi t hout further
purification. To a solution of this material in NW
was added trans-am nocycl ofyg¥a 12@16( 190 ny), and the
resulting 1o m xture was heat in a sealed tube to

3@1@01“ ?Ero%yl%n@&‘é raad-fhﬁ/o,r ﬁﬁ’cﬁq% QN8 kil Rasiidled PPEdEGidPof 7-

er ad the resul'ting suspension stirred

fRS?F 3y %ﬁ%r.nemksugwlwmgv@@rwk)d lwdaéolé 6135erg-dB mynol) in DCM
fi dotr Atd @R 'res\ﬁfﬁ%@ﬁgm‘m& BiMed fJr 3 ANHe dEdc86h HIFdEFe WRAHERHiluted

pressure overni t to qgiv . .
PitanaCM. pasheg . Wﬁ%ﬂ%ﬁﬂ@@a%@@ griggl pvgsy¥a: 4P difieredynd
@%B%eﬂrﬁie?%@é@ﬁres% ) Ei\/!i"rﬂha'i’les%n?lel))g1m1dm -4-yl)-7-

244 a sim manner, util )
Hrosprlifatnsdaselerwhisly wanessd WalhOUt fisthen pysiigatign c binp el nden of this

i’iﬁ'fe%apfnq{?ﬁ@ev%s dduengafs am1noc¥clohexanol (190 mg) and the resulting
[ 4- (1H 1 ndazol -3-yl) - prlm L

maxte Feovesdeeatsi in pseated3ube fakAqpG for 1 5 hour The reaction mixture was
E&ﬁf’tﬁ%“l{f 45 @&rﬁéﬁécﬂﬁﬂcﬁ@é @fs‘ﬂltn% sY1Lp09¥1Bh @lﬂké{‘f&?ﬁ'rﬁﬁ‘ TR solid

cycl exanol
pregipitate W@p&s@eddycﬂltmm| qqldyufpwiema@dﬁmdyn]iemneﬂwd

I t I i
ggs@r% %%E’%Hféﬁé dife t%;sd; Eﬁgf Hﬁé%%? 181 i d42SIL YY) $tihHin-2-y1
aydlodtresdphexanol; M:ﬁﬁ 341 WP iMP i 3(‘113@ 3AHL e ne
(off-white crystalline solid), M5 = 293 [MH +;, M =
P2 sibrilaBBaBaer, utilizing the appropriate starting material, the following compounds

tr 4- I ndol - 1-yl - pyri m di n- 2-yl am no) - cycl ohexano
Wel%&’fer Véﬁﬁte solid), M8 = 309

trans-4-[4-(1H-Indazol-3-yl)-pyrimidin-2-ylamino]-cyclohexanol, MS = 310 [M+H];

trans-4-(4-Benzo|d|isoxazol-3-yl-pyrimidin-2-ylamino)-cyclohexanol, MS = 311
[M+H]";

trans-1-[2-(4-Hydroxy-cyclohexylamino)-pyrimidin-4-yl|-1H-indole-4-carboxylic acid
methyl ester (yellow solid), MS = 367 [M+H]"; MP = 206.7-208.3°C;

Cyclohexyl-(4-indol-1-yl-pyrimidin-2-yl)-amine (off-white crystalline solid), MS = 293
[M+H]"; MP = 192.5-193.0°C;

trans-4-(4-Indol-1-yl-pyrimidin-2-ylamino)-cyclohexanol (off-white solid), MS = 309
[M+H]"; MP = 202.4-204.40C;
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25 [M+H +; MP = 202. 4- 204. 4C; D 2008/ 068171
PCT/ EP2007/ 062920 - 62

wWo e@namef7( 4- | ndol - 1-yl - pyri m di n- 2-yl ) - cycl oheREEPD04062920

di am ne (off-white solid), M5 =, 308 [ MEH +; MP =
270. 1- 273. 3C,

rilﬁsnél\_—l\sgl_l%fcllof? ﬁgrn)m 1%\{/—§—ﬁy QT dl R}I?lﬁ-l]l chﬁ :ﬂﬁme)(off h19e soﬁg) MS =
2034 NMt+BI1 8 M= 270.1-273.3°C;
trans-4-(4-1ndazol - 1-yl - pyri m di n-2-yl am no) - cycl ohexa

Ahs- 4M“Iﬁ&z%pbJyﬂ})ynﬁﬁim—ﬁ?l@mﬂd%c'?ﬂ:lﬁhe%ol:(whlte needles), MS = 310

Mﬁéﬁz’&wpl %/]14) &ﬁr(? ﬁr d| n 2 yI am nol cycl ohexanol
(yell ow powder), M = 355 [M+H +; MP = 221.8-223. 0C,
traans- 41 hdazpll | 2] -p}rhmidia - dhrhird) aﬂyplyshé;dhn} Qvhyle-splyd ), MSH: 310

n-2-y i N0)\6YC .(off 10 white solid), M5 =

311 [ng]'kﬁr %E_i}%%%}r%& 7C, and

trans-4-(4-Pyrazol o[ 1, 5-b] pyri dazi n-3-yl -pyri m di n-2-y
Irand-hd¥-(6yEreHastezebll - YD wbynreidimdediming] -cpelpkexanelr(yéllny powder),

mat er M = 355 Bvirei) s Wl Harydospeet m din-4-yl) -pyrazol o
[ 1,5- b] pyridazine was prepared accordingly to the

rocedur Cri
%6654‘? e i%ﬁ'%%rppﬁgé 63Pr;fﬁn[qurrl,m@w-%-Y?ﬂﬁgl-éwfa@nol (off-
white solid), MS = 311 [M+H]"; MP = 253.4-255.7°C; and
trans 4- (4-Pyrrol o[ 3, 2-b] pyri di n-1-yl -pyri mdin-2-ylam

Lrgﬁ%%—? %—%Ba%gg%ﬂ ol b] ﬁMHaEﬁ-ﬁ?l'-faﬂlmidir@ —yTar%ﬂl%) chgﬂe*)}anwwhite
t r ansneedjes), Piherstirop@matesiphi £ 2-thathylsujfangyimyirmidinm4 2lypyangolo| 1,5-

'[ R/I?_) BMﬁyhegﬁff@WQJ pr@ﬂz\ﬁk& §cc%fd{§§l§‘ kd iR rsQULAD destVbed iB 1 Med.
tr ansche’[lzl?()()é X, ﬁlrﬁ/%(golvﬁsnﬂélrl MYHY S YR F il 4021269 Cani n

ol -cycl ohexanol (white solid), 20 M5 = 311 [MH +,
MBns=4-28Pybrol3d 3,2 2CpydakiaripylepydimiSimie yeshigio ptyclohexanol (white solid),

transtSLéll(g ﬁMIﬁ flhy rolr§§t9hé/(1 ilfﬁél ndazol -3-yl)-pyrimd

dyc ohéxano syntheS|s of

trans4[4(7tr|fluororrethyl 1H i ndazol - Y yrimd
ran24 i -divinabs (3 Z@Brrm@ﬂaﬁmyrlmdmc%ﬂrhnem)o% Qil@zé@méh(rr@lte

t 0 t haya\a%&l%auﬁhpm B@gﬁpﬁg‘el\@ﬁr 2 99 2DC; MaHN N/

trans-4-[4-(2,3-Dihydro-indol-1-yl)-pyrimidin-2-ylamino|-cyclohexanol (white solid),
MS =311 [M+H]", MP = 230.5-231.2°C.

Example 3: Synthesis of trans-4-[4-(7-Trifluoromethyl-1H-indazol-3-yl)-pyrimidin-2-yl-

amino]-cyclohexanol

The synthesis of trans-4-[4-(7-trifluoromethyl-1H-indazol-3-yl)-pyrimidin-2-ylamino]-

cyclohexanol was carried out according to the process shown in Scheme 17.

NN N| o
| )\ ~Z N
yZ N HN N W
‘T’ N ~ N —
CH,
CF
CF, 5
OH
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WO 2008/ 068171 PCT/ EP2007/ 062920 -63 SCHEME 17
3- Chl or oper oxybenzoic acid (77% 318 ng, 0.64 mmol)

woaw®saskied to a sol ution of 3-(2- PCT/EP2007/062920

met hyl sul f anyl - pyri m di n-4-y|)6 -trifluoronmethyl-1Hin
dazole (200 ng, 0.64 mml) in at 0C, and the

resulting mxture sti rredag(%]taﬁlEBEMThe reaction

m xture was then 5 dilute washed with

394AOHDe oit 3 579%! 20 Iﬁg%{64'\}%&%94msf£d'd£${oeeﬁsoh?t% of 3-(2-
evap or under “reduced sure 10 gl ve
ﬁ}e(lﬁflsmb‘amdrps@mlﬂmﬂ%flﬂ)p@fmﬂnodomethylyIll)f-iﬂdetzoie-(ZOO mg, 0.64 mmol) in

h

AR A L HRPRL S MR 1% R Ry e

d it/ ithve 3Cslel mdledrvaﬂsacalnomiﬁyld(l@h éS@&h@irled 248 Ny pO,, filtered, and

|

P BBy Rty oy e TR b Ep L 45 7o
Ruomnttdilér-isidddd whihevasesad Wlth@ltsfuﬂbﬁr[mrxﬁmamvas To a solution of

tlSI I?Iraf ? of IrI\(I)l{z[% was aﬁdéd;' Fa oellrﬁl togycFo tozg f468 d‘ﬁ@!ﬁég@(ﬁv@cﬁby DIPEA
f(leti]umédo p4 essal), ehe)r,eeullmln' ln’uxturél' h&reshitlldO‘iﬁaﬁoeﬂ ihalir,waen cooled to

shed t | tered an [ nder
a@e c'jl\{\érragg%cg trTéle rcEsuﬁingvsuspenm n was (sjtlrged f%g 3448 the solid precipitate

twlkn&dby[ﬁ«ﬂtm(tﬁmmﬁﬁmﬂwﬂnl—kratmd azdHridd yhder pyduicad pfensi2e yiamnight.
(Jsl dza%tlé) ex%?/\%ls Rith H&)E 2 Tt $ aIE1 Ii: drand® réduced pressure

e sane el < Hs
apgmommsaat -p4-$T-ardthoxy- Ifatiedazall- 3-yt) If;grrifmldire%ytmnnohppin‘mésanol (75

wer & pr o

fnrg;' 46{}3 F)E Iri-] Uoro %cgfgl]qsoxazol 3- yI ) pyrim di n-

%7 l_e%gl]@_g %n(r:lgr(,: lugplg Xhena%lpropl\rlgte_star%i%g nLater'_gl the folYllgwmg compounds
(N@Wézb-r bhR&R- Spi ro[ 4. 5] dec- 8-yl )-(4-indazol -1-yl-pyrimd
in-2-yl)-amne (white solid), M5 20 = 352 [M:H +; MP

= 207.5-208. 8C, , - ,
tremnd-l4-(pAlyggoispry disoxaadl 2ovl) pyyimidigsd-vigminel-ocohgrngl, MS =

ol- cysimh&xﬂmmmmm mwd@ﬂ M5 = 340 [ MrH +; MP =
166. 8-167. 3C, trans- -

e tied éid‘%sﬁbﬁk??] P?CF %01-’?%%9] e} Amig whigggolid), Ms
[ MtH] *;350PVE-ERIT2MP-2207. 5208.80¢d 25 trans-
| -[2- (4- Hydr oxy-cycl ohexyl am no) - pyrim di n-4-yl]-1Hin

%Zsoh ?4 3 %&HB@M rfd%zcﬁcl' ﬂ) pslﬁﬁmﬁh ﬁ?l'éﬁ‘ﬁn(g]l éygllahe%%lo ﬁ%\{rlé

O HOWERTMS - HPANEE ' MP © 166.8-167.30C
(4-Met hyl - cycl ohexyl ) -[4-(4-nitro-indazol -1-yl)-
thd- [ gi(n-1Rdy oy - cy’@lﬂh@ ldhio$yRtihedins4-offf - I -atizole-6-carbonitrile

(o gl h e L e el e

process shown in Schenme 18. WO 2008/ 068171
P@T- EP2-Q0-H QI6@02¢ clohgxylaminon pykimlidia-4Nyl | - 1 H-indazole-6-carboxylic acid

methyl ester (light yellow powder); MS = 368 [M+H]"; MP = 214.9-216.3°C.
Example 4: Synthesis of trans-(4-Methyl-cyclohexyl)-[4-(4-nitro-indazol-1-yl)-
pyrimidin-2-yl]-amine

The synthesis of trans-(4-methyl-cyclohexyl)-[4-(4-nitro-indazol-1-yl)-pyrimidin-2-yl]-

amine was carried out according to the process shown in Scheme 18.
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W@RIISTHENE 18 Step A synthesis of PCT/EP2007/062920

1- (2-butyl sul fanyl - pyri m di n- 44/I) 4-nitro-1Hindazol e
To a flask | oaded with

2- butylsulfanyl 4-chl oro-pyrimdine (202 ng) was added
4-nitro- 1I—|-|ndauzs,ple (228 rrg),N | owed by NaH (6 %

dlsperj‘nqmn mn oil, 84 ng)l and hll\/P (4 no). _N
resul Ligs ﬁtgr s\ tlsr‘%pé owéryi §Hte_ watep T
added} and t e extracted wit QAc. T

co ned organic extrécts wer|e vvasheh wat erf,

dried over Na2SO4, filtergg,-and evaporafed' Unger

rHe€duced preg . The crudé residue was purified by

flash chro {;r\;pny (hexane/ Et OAc, 80:20) to give
1(s&pbuty4N an O pyrimdin-4 -yl) -4 -nitro -1 H

I ndazadl e 56 ny na simlar manner, utilizing the
appropri @ sta
conpound re pke

) materials, the foIIovvi ng
far B4:

1-(2- Butylosul fanyl - pyri m di n-4-yl)-1H i ndazol e- 6- car bo

nitrile (the starting material,

1H i ndazol e- 6- car boni tri | eSCHEN Epi8epar ed f ol | owi ng t he

met hod described in J. 15 Med. Chem 2000,

E%sk MBAGS (f‘f]15@2z-butylsulfanyl pyrlmldm -4-yl)-4-nitro-1H-indazole
BXJtyI sul fanyl - pyri m'di h- 4- é met hoxy- 1H 1 ndazo

*rs a(labl€loR4 R WHIN 9- DR &N fa Y1 -4- @hbf%ﬁ%ﬁﬂéﬂo@@h@%@ add&¥4-nitro-
Ejé“pared follow ng the nethod described 1 n Annal en
r

ngerors (@24 gy, fo ‘8¢d217)) Nald 4g0% dispersion in mineral o1l, 84 mg) and

A2 ¢ PRty sl rEs%ﬂWﬂg Muﬂ@v&ﬂs @tu‘}ed’ hoRT bhdrRRAZ Ylaer 8@, RRd the
xylic acid rret ester (th starting materi al

TRt FRRSgFted Wl@a@t@o%ey”ﬂil%coa%blaec}r@ﬁgﬁw exlsagdy wergygished with water,
eﬁ&p@«r& @haéé@l HRWeddnd Bv%apaﬁit&p@n&@%@ddcb&gremré Th¥Rflide residue

waf Qurefkﬁétbxﬁ@shl cl%r@rlf%aé%mh‘/p{;}lﬂwbﬁtﬁAa»%ﬂ 20) 40 give d o 2 ytylpplfanyl-

9 Al Bn- 4T>9) -3-iRbUtH- Q{Ha%le r56(ra) _
utylsufanyl pyrimd % -nitro -1 H

R Eﬁlﬁﬁfﬁ%’%’f?%‘%” e%“’%fhmé R

WnpQOBIs0E8d FitpREdy EP2007/ 062920 - 65

1-(2-Butylsulfanyl-pyrimidin-4-yl)-1H-indazole-6-carbonitrile (the starting material,
1 H-indazole-6-carbonitrile, was prepared following the method described in J.
Med. Chem. 2000, 43(23):4398-415);

1-(2-Butylsulfanyl-pyrimidin-4-yl)-6-methoxy-1H-indazole (the starting material, 6-
methoxy-1H-indazole, was prepared following the method described in Annalen
der Chemie 1980, 908-27); and

1-(2-Butylsulfanyl-pyrimidin-4-yl)-1H-indazole-6-carboxylic acid methyl ester (the
starting material, 1 H-indazole-6-carboxylic acid methyl ester, was prepared
following the method described in J. Med. Chem. 2000, 43, 47).

Step B: synthesis of 1-[2-(butane-1-sulfonyl)-pyrimidin-4-yl]-4-nitro-1H-indazole

To a solution of 1-(2-butylsulfanyl-pyrimidin-4-yl)-4-nitro-1H-indazole (660 mg) in
DCM cooled to 0°C was added methyltrioxorhenium (30 mg), followed by aqueous H,O,
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(30% 1.3 nL). The reaction m xture was stirred at RT
for 2 h, then poured into a mxture of water and DCM

wadb@sosggani c | ayer was separated, and the aquePUFEPZYT062920

was extracted with DCM The combined organic extracts
were washed twi ce with aqueous ™ Na2S03, once with

P.{Oioo 9.3 gzeﬁl oréaect[io%%e faé itﬁ?erdeaq R%r}%ir Fhameh %E)Sl%d into a
undér ‘re Ce§ pressure ?b gl ve

tiftRrd dfutaerenld-IXOME Ohy bigapidayer dasseamptelds drdnihe mqueous layer was
- H i 0 Q - Step.C thesi s of .t ran
AT ACDOM 8 i DGR o RERATE L 3R LB o
NRr»SBs, yhde withnbnivee, Aried scten N, 8., filtered and evaporated under reduced

1-[ 2- (but.an -sul fonyl ) i.m. di n- 4- -4-nitro- 1Hi
st RO SRR LR ettt By Toso me
was heated neat to 120C. After the formation of 10 a

Pep €i: pyrithtsds ofMMRs{(8-nBethid) cyclab eadd b (4-Thi@itidack-1-91)-pyrimidin-2-
nf'ggtmulrg was stirred for 2 h, then cooled to RT and

Eéureﬂ into a mxture of water and DCM The solid

2 | o ; :
600,900 00 N8 oo
aytirotexyinpejdiol(cgamil { 505 mgawa heated Inpatpp 2B iAfiteP thel fperpation of

' ne. (160 L . = :
D3840 08 5410 R T TSR Fr 2 e
todabtoRT 4ad polazdintd ayhigiure of ater :d/DaM. b syt pehipiate was
gcilllrﬁ:?%(rél;%?;fyéa%tfonaa%ldddrfeﬁ'dﬂﬁgJ r%éé{ée*al'grgéselfqu]ggf% tr-Ellpl?—(él—methyl—

Eychbsod)-( 4 A-mitagiodazol-y ] pyyrimidii-A-12-yinard (16) ey ot ohdbosy
SGRLOPeYL b [hﬁﬂlﬁﬁﬁﬁ\& hyds @, buty! ) - ami de was carri ed

ut according to e process shown in Schene 19. N
Nl NNHNNododOHN ~OCH ONH 20 HO CH3 SCHEME 19
Bxathple 3t $ynokesis of trans-4-(4-Indazol-1-ylpyrimidin-2-ylamino)-cyclohexane-

L8 ]flg'aﬁf}r(gﬂl %50%(%%15%{15@ di n- 2-yl ani no) - cycl ohexan

ecar poxylic aci 30 mmol ),

i 0= 2- 101, 4 gy 0. Ady- T80 . BOF :

OB A Bk P90 T PR R g o

wad (S hydnoaybatyl Rimoleerasicgirted ovar@ordifg (2be prdcessabown in Scheme
ded to the resulting suspension: the solids first

di'ssol ved, then precipitated ...;rh tli a,l,Ar;..,|I

of nore water (100 nL). The precipitate was collected

by filtration, 08/ 068171 PCT/ EP20Q 2920 -66
washed with watgr and Et20, and dried dhder| reduced
t

pressure to gj S (4- i ndazoly N SN

1-yl-pyrimdimn- Z-T/I anino)Y cycl ohexang¢car boxyl | ¢ 3ci d
( 3- hydr oxy- | )am d 78 -a)—»as N e solj =
409 [ M+H]

- L

HO” TCH,

SCHEME 19

A mixture of trans-4-(4-indazol-1-ylpyrimidin-2-ylamino)-cyclohexanecarboxylic acid
(100 mg, 0.30 mmol), 2-amino-2-butanol (39.2 mg, 0.44 mmol), BOP (194.6 mg, 0.44
mmol), DIPEA (77.4 mg, 0.60 mmol) in THF (8 mL) was stirred at RT overnight. Water
(20 mL) was added to the resulting suspension: the solids first dissolved, then precipitated

with the additian of more water (100 mL). The precipitate was collected by filtration,
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In the same manner, utilizing the appropriate starting
materials, the followng 5 conpounds were prepared:

WO e@n®6817( 4- | ndazol - 1-yl pyri m di n- 2-yl am no) - cCRCT/BPERAN62920

ecar boxylic acid (2- nethanesy% onyl -ethyl)-am de
(light brown solid), M5 = 443 H + M =

P IR O e gt e e o e el

'Hldazdidxyll-pyIHdeGZ{y(dﬁ)in@) -t@lohexanecarboxylic acid (3-hydroxy-butyl)amide

on ne t.hyl ) -am de (white powder),

gﬂ"?%hﬁﬁ Myp 40@3{%&%})‘ bot. 0C, ( P )
bb ns-4-(4- Indazp rimdin- 2- Ian1n -f ohexan
B s hrtonde paRing PRIt St gfi% HRA BB

Zc?i;fp%i%lc(s\fgﬂréﬁreﬁﬁledd) MS = 439 [ MtH] + = 215. 0-

trans dazol - 1-yl | am n cl ohexan
érea%éﬂnwogély Y(l@ld%ygﬁ/[ﬁwﬁ& WFO%?‘%W )a %léCI@\M%T te
powd eh))ethahi&&foﬂﬁgethm-laﬂiﬁde Mghebrd22. BHd R 248 @43 [M+H]"; MP =

trans zol - 1-yl pyrimdi n-2-yl am no) - cyclohexan
ecarb%é?é?é gq?d (2, 3- di hydroxy-propyl)-amde (white

powder) , = 411 [ M+H +; MP = 243. 3- 20 245.1C,
Uuaﬁé(ﬂléﬁubh@ahmwmmdyﬂbyhmnnd)quﬁykanmmbymdy@kdﬁé&hh—

o VL e ST
trans=(%42 &&Ypi peridin- | -yl) - [4- (4-indazol-

-yl pyrimdi n-2-yl am no) -cycl ohexyl] nmethanone (Ilght
B ($0hddipl- 1 MpyFinfidih-1-Yiabhling)- C)Mﬁ)hexﬁr%@rﬁoﬂﬁ a8id; [34ydroxy-1-

canoolt B%%y%vfetwp?éﬁlhﬁw%p%v B TR é%ﬂ%’“ezw 0-

(the ami.gr&;starting material was prepared by a
standard BQOC deprotection of the commercially

AYAL h%l@hﬁ oPi‘&I;;%r}‘M Ng 'éjb(ﬂ?mk I\ﬁ%cﬁ@?éﬂﬂe@arb@%’l% acid 51_

tert- put
t?glns ;zjrl%&mﬁbﬁz@]opxl)wﬁyr(wmt@mwcierwl\éﬁrr?@? Wdﬂth%anZZZ 0-

ecarbgzy%xp acid 30 isopropylamde (white solid), M =
379 [ MtH] MP = 270.0-271.0C, WD 2008/ 068171

PCT/ EP200 / 0

ffezﬁa”sE- %9? Zpﬁﬁgfparmfgwﬁmww RS HBY I AFgréxan
ecar badhydioxygeopyl (-0S)deXwhity gooxyr) | MiSet syl (@R Y R d@43.3-
(whitey ip ﬁper) M5 = 395 [M+H] +; MP = 254.6- 256.9C,
trans- ?’ I ndazol - 1-yl pyri m di n- 2-yl am no) - cyclohexan

ecarbox¥llc acid (2 5 nethoxyethyl) am de (whit
paddn($- Indpgol-1 3G rinNpigr 2-ylagpne) g{[_:lpkgxggpgar]p@(yhc ac1d (3-hydroxy-1-

t r ans nftykpla)az ahidb(WhRY 5él1d) d8—2400 3T MP) Moy £hehexan 4oC;
ecarboxyllc acid (2-hydroxy-|-

trans-(4-Hydroxypiperidin-1-yl)-[4-(4-indazol-1-ylpyrimidin-2-ylamino)-cyclohexyl] -
methanone (light brown solid), MS = 421 [M+H]"; MP = 125.5-128.8°C;

trans-1-[4-(4-Indazol-1-ylpyrimidin-2-ylamino)-cyclohexanecarbonyl|-pyrrolidin-3-one
(light brown powder) (the amine starting material was prepared by a standard
BOC deprotection of the commercially available 3-oxo-pyrrolidine-1-carboxylic
acid tert-butyl ester), MS = 405 [M+H]"; MP = 172.6-174.8°C;

trans-4-(4-Indazol-1-ylpyrimidin-2-ylamino)-cyclohexanecarboxylic acid
isopropylamide (white solid), MS = 379 [M+H]"; MP = 270.0-271.0°C;
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hydr oxynet hyl et hyl ) -am de (white powder), M5 = 411
[MtH +;, MP = 239.1- 240.9C, trans- ((R -3

wo bydioasagpyrrolidin- | -yl) - [4- (4-indazol- PCT/EP2007/062920

-yl pyrimdin-2-ylam no) 10 cyg,} ohexyl ] - met hanone
(white powder), M5 = 407 [ M+H| = 203. 3-204. 0C,

Erﬂns 1% ég (Is%azof'l C)lfrrfr)n)%g]y 5 yf%tmzmof(éyciohe%ar)ecarngyhc acid ((S)-2-

cycl ohedepkj-1meet alnﬂﬁlr}rbal(nwdﬂ (werits poivdyr), WS =3%0 M [V HM B 254.6-
MP = 28900 202. 7C;
trans-4- (4 I ndazol - 1-yl pyri m di n- 2-yl am no) - cycl ohexan

ecar box ydr o i, met hyI th ni_de
rm-té4 él&%&fef—l wgm-lg Famﬂp@]%cvc xanshgsbe 15 asz d25C;

t r anSn&tﬂo&yéthﬁamhdel(vyﬂ@ygmeaﬁ M= gORNIRBY) oy R Eahexan 9.10C;
ecar boxylic acid (2- hydr oxy-2- net hyl propyl ) am de

erUés a?4§oél ?— —gri rl/%n‘ﬁ 1n ELALL n lorf]g%erelcakoxm}’g]éf d(2|\l7§droxy 1-
= 409hydvmq]methylmhy @Quﬂe QWhIZQB)VQET) A0S =411 [M+H] MP = 239.1-
transsflydof: 1 ndazol - 1-yl pyrim di n-2-yl am no) - cycl ohexan
ecar boxylic acid (2- hydroxyethyl) -nethyl-amn de

e sol i = 168. 1- 169. 6C
%%*nQRA clziwﬁjrﬁaﬁ%whﬂnw a@%ﬂ%}wa@lwﬂmr@}d% VeYlgREedn
ecar beyydhegyl hehdth{noR} { khitepdwder), MS = 407 [M+H]"; MP = 203.3-204.0°C;
2-met hyl sul fanyl et hyl )-am de (white solid), M5 = 425

25, 2
Erggszlé(S) -3 )&fg)ifrroiliim Eég[lél n(% dlln 6)1 llyl rlmkdln 2- Cylarﬁmogn
ecar bo»ddhexylhmecﬂha(n(osy (‘2 itchsodiidh X¥tS ]402 [ Mi+rhe hMIPrH‘ APYT-R02.7°C;

am de (light brown powder) (the ami ne starting

- e _
gg;(l)sgfé é?%n%)ﬁ%l $ ylﬂ%ﬁﬂﬁq %Zﬁ%lggﬁWcl&ﬁgaﬂeearE@gllc acid (2- ha/droxy

423
7 ansd A=yl STIds (N PR SMp-HoHOF - 0] Noheah
ecar boyytd® aci d (2 hydr oxypropyl) -am de (off-white
powder), MS = 395 [MrH +; MP = 234.0- 236.6C, WO
FIEAPS AR SRR SORRRRa sy erpturon >
ecar boxﬂiyﬂmomji)ajm@é S)Jhlle :rréldh ytlhe amine starting material was prepared

[me lfarﬂowgf ﬁm’éd @LM'@% a;m Siar7{ WS Leos phisdd s M 2425
transzzﬁ?ﬂl ndazol 1- yI pyrl m di n- 2-yl am no) - cycl ohexan
ecarboxylic acid ethyl-(2- 5 hydroxyethyl)am de (white

&0hd-g) 4-1Mbazel- 409 1Mh&ﬂn *; laMHne) dklohexadnkdarBbxylic acid (2-

EEZPEM&?&% 'a*viw Ry Py Mo g (AR o PP T

sol i d)69.6%6;= 391 [ MrH] +; I\/P = 248. 5-252. 5C;

trans-4-(4-Indazol-1-ylpyrimidin-2-ylamino)-cyclohexanecarboxylic acid ((R)-1-methyl-
2-methylsulfanylethyl)-amide (white solid), MS = 425 [M+H]"; MP = 215.1-
218.8°C;

trans-4-(4-Indazol-1-ylpyrimidin-2-ylamino)-cyclohexanecarboxylic acid ((S)-2-
hydroxy-1,2-dimethylpropyl)amide (light brown powder) (the amine starting
material was synthesized as described in WO 2002064594), MS = 423 [M+H]";
MP = 214.2-215.2°C;

trans-4-(4-Indazol-1-ylpyrimidin-2-ylamino)-cyclohexanecarboxylic acid (2-
hydroxypropyl)-amide (off-white powder), MS = 395 [M+H]"; MP = 234.0-
236.6°C;
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and
trans-4-(4-1ndazol - 1-yl pyri m di n- 2-yl am no) - cycl ohexan

weeasloestyl i ¢ acid 10 cycl opentyl am de (white pP@TEPI007/062920

MB = 405 [MrH +; MP = 272.2-274, 4C.  Exanpl e 6:
Synt hesi s of trans-

mns(éri‘1 6%1 (? %o - -Y}%{{Iﬁ[? ﬁlgnlneyf%ﬁnmo ¥1Yt ) exa %r}léf)xy(flcea)é%l (QS) 1-methyl-
(4- |n@Ialz@hyls_ulialnply«rthvh)drrndchyhlta?rﬁOh@)), M;%/e HaheXyHH] s MP 221.5-
- nor phel ddg4- yl - met hanone was carried out accord| ng
to the process shown in Schenme 200 N r NNHZ HC\ /

+ ON = CHE
K%Seéﬂéﬂn%azelsl nfﬁayrwée-%ﬂkamla%e@ Qeptpecarboxyhic ad etind (2
t r anshydrogyetindreyad ohiewyo)id M Phabd AvidHl;-Meet Narpnes.0oC;
(89.3 ng, 0.36 mmol ), DI PEA (0.19 n_., 1.10 mmol) and

!‘\l an%g %4 T‘Aaloﬁg—g ST n? Syaia?nqno gy&?ohe Qneﬁr%iﬂ 15 6c1doaded

pyTim
i ndazoﬂ@p(rgm@rnn@lyl em3B: (windtke polah dMSVP3YILIMERT] s BOR f 248.5-252.5°C;
m xtuges were heated to 120C, until conplete
di ssolution of the solids. The solution of

onyl - pyrl 1 din- 4-yl) zol e
frﬁ@n‘h?e ingf,lé( WPy nrgﬁﬂi’:?k%iﬁéaf\?Fﬁ 0 taéﬁdnl ng
t he agjcdigentylatitide whisbvidee), NeSHI4DH NY-HM XM Pe- WeRS2-274.4°C.
heate to 120C for 3 h. The reaction m xture was then

BP0 STt S S8 Bk SPAE G BB

mogalmlm ﬂa!.feretlvmnsepar at ed and the aqueous Iayer was

L "ACM The conbi ned organic extracts

).

TB¥ endrdsisef 6‘0@1‘%4\@5@20”]4 -VipgrwéliaRdyl yoieogglae sy - morpholin-4-
/ 7

e SRS AR AR Bl G Hopd SERine o

material was recrystallized fromEt20, the

supernatant decanted away, and the resulting aI S

were was i th Et20. ThelBrystalline mat er|i aI

recrystal ljlzed fromDCM to dive 57 ng of

crys¥ G\mJe\ kA

chr omat dgraphy 51(

70: 30) tD give tram

2-yl am no) -cycl §

ng) as an off-

N‘g

SCHEME 20

A sealable (5 mL) tube was loaded with trans-(4-amino-cyclohexyl)-morpholin-4-yl-
methanone (89.3 mg, 0.36 mmol), DIPEA (0.19 mL, 1.10 mmol) and NMP (1 mL). A
second sealable (10 mL) tube was loaded with 1-(2-methanesulfonyl-pyrimidin-4-yl)-1H-
indazole (100 mg, 0.36 mmol) and NMP (1 mL). Both mixtures were heated to 120°C,
until complete dissolution of the solids. The solution of 1-(2-methanesulfonyl-pyrimidin-
4-yl)-1H-indazole was then transferred via cannula into the vial containing the amine
mixture, and the resulting mixture was heated to 120°C for 3 h. The reaction mixture was
then cooled to RT and stirred for 2 days, then partitioned between aqueous NH4Cl
(saturated) and DCM. The organic layer was separated and the aqueous layer was

~rraensead -l CM. The combined organic extracts were dried over Na,SOy, filtered and
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= 407 [MtH +; MP = 191.0-192.0C. In a simlar manner,
utilizing the appropriate starting materials, the

wo odoBogdiny conpounds were prepared: 10 PCT/EP2007/062920

trans-4-[ 4-(6-Methylindazol -1- Xé) pyrlmdln 2-yl am nol
-cycl ohexanol (yell ow powder), = 324 [M+H +; MP =

opat%ll%r%i's Freéié&:%c} prfssulre 'g?rglve ap ar l}er cPlgrrﬁadn%l; Tél)l/sc ru eer)r(laterlal was
BE(CEMSblﬁ)zyﬂ fromaki, 0, dhie mapehryhtam dear{tedh btvey, poduther r)ewlt!@ arystals were
3 M X =2 > an . .
PR M s e R IR A iz from RGN Asyeivs 7 me of
a pyle Ibeilge xaratrallin(e ofidterwthiwhéch Wi ppoifield by ﬂadlﬁhroﬁﬁt@g{a&fhﬁ] +;
Qﬁp_%_c Xﬁ;/ed o)%le_nc%/rg exyﬁogé?)r(])g? n%@ee ismns 4 1n ﬁo'l fl_}flpyr1m1d1n-
B{yihnﬂlieenem}bmdwmmphclurm 'EiheneslymdmeiéBéSmg’D ast Jradsfﬁ—whhte powder. MS
cy no) -pyrimdin-4-yl]
%‘»Qé’meo@’ car ?f?bég{nam d was carried out
ccording to the,. ss _shown in Schene, 21. HO,,
ARPaRaner it tes s gbpAEreH St%@EWét%TﬁL%q%?w@?nﬁg
dnPorimIWerd\Bi&p @@ded to a suspensi on of
1 [2 (4- hydroxycyclohexyl
no- é in-4-y ]-1H-|ndole4carboxl caC|
Hﬁfﬂ%ﬁn [44 tl\é?th(@d@zgl 1-31)pyrmidin-3-wlagines-giclphexaspol fgitoy powder),

m), weses2{ Avn);and MI@d-£12.39) . The reaction
m xture was 25 stirred at RT for 16 h, then evaporat ed

d d
I e S R
resul twinite pawdenk, dWa$65 )¥Matdd MAder23rtetiictd; pnéssur e.
The residue was triturated with MeOH to WO 2008/ 068171

P g‘;[s/ EF@Q@ Z\/Iptﬁil zol 172) Ylﬁﬂ@lﬁlaflgl'ammo cyclohexanol &off wh1te

dro am no) - pyri mdi'n-4-

oI e- 4P%‘ﬁﬁi%'b>@‘§[f5|—c§24a{%4+&{ TG Tg3l-a22 &R of f - V\,hl te sol i d
M5 = 353 [ MtH] +; MP = 259. 0-261. 0C. Exanple 8:
Byarhple gt Syndhesis of trans-1-[2-(4-Hydroxy-cyclohexylamino)-pyrimidin-4-yl]-1H-

4 ot 1oy din-2- vl

HB s o s yne heS|)s/ ) pyrim din-2-ylamino] - cy
o | | ai ol ¢

%F]gﬁé sk Ofgmnsa rlnég(?‘l rf’lgfgr %%acc 1no§iI gnmu\ﬁn ﬁkgpl]H—(ﬁ%/dole—él—

Sxanol arri ng t ess
sdrbonylic |ac18cyhae mrlza ouhadyording to the process shown in Scheme 21.

""" N HO,,
L ™
=
N N NN )l\/
. N7 N NN

)

0
H.C OH

SCHEME 21

LAH (327 mg, 13.6 mmol) was added to a suspension of 1-[2-(4-hydroxycyclohexyl-
amino)-pyrimidin-4-yl]-1H-indole-4-carboxylic acid methyl ester (1.0 g, 2.7 mmol) in a
mixture of THF (4 mL), water (4 mL) and MeOH (1 mL). The reaction mixture was
stirred at RT for 16 h, then evaporated under reduced pressure to give a beige solid.
Aqueous HCI (1 M, 14 mL) was added to the residue, and the resulting mixture was

yrated under reduced pressure. The residue was triturated with MeOH to
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H3C-S, NN H3C-SSN NH NN Step A1l Step B NO2 NO2
N2 NOH HNNStep CNH2 OH SCHEME 22 Step A

W@ sloes7s of PCT/EP2007/062920

1- (2-met hanesul finyl pyrimdin-4:yl)-4-nitro-1Hindol e
10 A suspension of 3-ch|oroper&§yben20|c acid (77%

@g‘ 27619%—[ 1 —H? —)g %é?og&é%o@é)wl%%ﬁ—p?/WndeiaﬂgﬁqI—?—'incf())%—lfl —le%roxylic

deid 220PetpydsswlofaniitpsalidniVisi -n338- NIy Ha- dilR =@5P 826110461 e
(3 93 g, 14.0 nmol) in CHC13 (50 mL). The resulting

L | qued 4 RT d
bl Bt e o e B il ol e St g-ovclo-
b8NMneP00 nl) and washed w th agueous NaHCO3 (

saturated). The resuIthg_yellom1preqipitate‘mas 15
€he bymthest o yrafii-#t[d-dtiaorineindoldt-yb epyuimaid -2 etiuigiad] -cyclohexanol was

BUSRRHLE LB e (GBI

liquors were dried over Na2SO4, filtered and

evapor under reduced prﬁ re to give a secondn
al i quat (690 ng). Step B: ﬁ?ﬁi;ls of | P
ﬁﬁa@;lkd/- A-qi troi ndaf<1 g di n- 2-yl aminyo] - NN

cl ohexanol

i ndol e (3. o ap trans am noc .
was pl aced an oﬂl bath at 75C, (5 m)"was
added. The neij:t;ng m xture was heated to 105C fiar 20
mn, then irrled at RT overnight. The resulting

| times with hexane/ Et20 (1: 1,
e super npt ant di scarded, and the residua
por at e der reduced lid residue was
suspende wat € ) Wth stirring, then
col | ect ed~D 2008 171 'PCT/ EP2007/ 062920 -71 by
fiItratioZ;gnd dri ed under reduced pressure to give
trans-4-[4-(4-nitroindol-1-yl)- pyrimdin-2-ylam no]
-cycl ohexanol (2.47 g), WY EREMES2used wit hout further
purification. In the same manner, utilizing the

%B rAQ Ry tBL s &fna(rzun@alaﬁpsmﬁim[hymhia% 4ah)-2\iig 1eRHAB KNS
wer e prepared

Arsaqﬁanémh 4f (s ‘J:hk%lhs% eaRlic dad ()7opwr 1rg) ¢h CHELY @%D)O\lras slowly

C o exano of f - mhlte solid MP =
» to a mixture of 1-(2 )methyl\(sulfanylpynml\é{';n 4-yl)-4-nitro-1H-

Irfd@[és(3‘9'3[g414 6n{vﬁ61im Crel sb nyi)) TRY Fdstliell; Rridnuyd R0 DRlwed to warm

ycl ohexanol . (white solid
up to RT, and stirred overnight. The reactlon ‘mixture was then diluted with DCM (200

solid wasy

5C§5tq1?1_22 , t
solvent e

mL) and washed with aqueous NaHCOs ( saturated). The resulting yellow precipitate was
collected by filtration and dried under reduced pressure to give 1-(2-methanesulfinyl-
pyrimidin-4-yl)-4-nitro-1H-indole (2.36 g). The mother liquors were dried over Na,SOs,

filtered and evaporated under reduced pressure to give a second aliquot (690 mg).

Step B: synthesis of trans-4-[4-(4-nitroindol-1-yl)-pyrimidin-2-ylamino]-cyclohexanol

A round bottom flask loaded with 1-(2-methanesulfinylpyrimidin-4-yl)-4-nitro-1H-
indole (3.02 g) and trans-aminocyclohexanol (2.87 g) was placed in an oil bath at 75°C,
and NMP (5 mL) was added. The resulting mixture was heated to 105°C for 20 min, then
stirred at RT overnight. The resulting solid was triturated 3 times with hexane/Et,O (1:1,
50 mL), the supernatant discarded, and the residual solvent evaporated under reduced

lid residue was suspended in water (70 mL) with stirring, then collected
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323 [ M+H +; MP = 213.9-215.7C;, 10

trans-4-[4-(6-Fl uoroindol -1-yl)-pyrimdin-2-ylam nol -c
w@edoshesanol (white solid), MS = 327 [ MtH] +; RPI/EP2007/062920

188. 0-190. 0C; 71

trans-4-[4-(4-Benzyl oxyi ndol -1-yl)-pyrimdin-2-ylam no

bi 981 a N8k LRAEMHaNEL bRk Bhe wMRT (412 Mol 1)
pymnshnﬂ—ZBdax@Bmo%mdthyom A7 &) which pyas iusdddivith st ylidimirno

hexanol (off-white 15 solid), M5 = 415 [ MtH]
li““‘%(fﬁ“g N85 1-186. 7C

nf%@?as Snheo et B progtdsi bl Mot b FBWEY cofnpounds
<2081.0C

trans4[4(4 Met hyl i ndol - 1-yl) - pyrim di n-2-yl am no] - ¢
I h I ff t id NS = 323
é’c 0 no 0)2@1’1 I )ﬁ) pyrlmlam 2 ylammo% cycl[o‘ylgxanol (offNP hite solid),

transMﬁB-{cgsg( H‘v{E[—MQH\@PEdH)lS:OZLE(w[@OprrI m di n- 2-yl am nol -
ycI ohexanol (white solid), Ms = 327 [MtH +; M =

rag %JC? ﬁ%&‘ﬂfz‘}d{%# (}d%gxglmfm l%ylam}qo%cgclﬂheﬁgan?l a(mhﬁtsfohd) MS =
ycl Ohé3€aﬁ‘éﬂ‘lﬂ WP & 251619I-H)5,7°QS = 327 [MtH +; MP =
217.2-217.8C, trans-

hlaLzzLM (ml&&zsmsph Q@W rﬁlmr{lg)ywyﬁqucwl&he&aﬂéﬂ(wﬂlhk sdd), M =

car ox¥ Cl ester
sol i d?”@é* 3MPFI\J1~SFSI]O+ 90!\95Cz 177 5- 178 8C trans
-[ 2- (4- Hydr oxycycl ohexyl am no) - pyri mdin-4-yl]-1Hind

E’rhgs& | ¢-qu-Bexyy oxiatvil-d - yl}rpyﬂ;midlﬁﬂ—ﬁﬁm(ﬂﬂ}idydoﬁ@iahdl) (ligMSrellow
7
transsca%[yzud& Lkgt %@ﬁhglollz %?E)”‘E’))%r?m di n- 2-yl am no] -

cycl ohexanol ﬁoff white powder), M5 = 339 [ MFH] +; MP =
poss-6-[203-1eazy mlrzmsfmanmmdm’?fﬁmmimdzb@@nd (p#-white

transgdid) %@4mqmp}/moh%yha@ws& pyrimidin-4-yl]-
1H i ndol €-4-carbonitri off- white solid), M5 = 334

34 5.3C
%rﬂ’[lgg"([ﬁ'-(ﬁ%‘?%)%%{?iﬂdﬁ)eRWlBl#“ﬁ &)Ysli}g}m%caflﬂh%awl] (whifeppligd), MS =
ol e- 63zaAMIOKY ;NP aciod.0- mtdqal ester (light yellow
sol i d), I\/S—367[Mk +; MP = 232.2-234.5C, 5

%r%ﬁﬁ%—gfll é Bt?xél?{}ecfomfl)hﬁg\g Ii[l d’é%f Zlflﬁ%{nor]]%g%lnf\ﬁ‘_ﬁéﬂa(%%ue solid),
202 5ME03 3BT Makid st B s204.5¢ 205.9°4; (1- Hydr oxy-
-methylethyl) -indol- | -yl] -pyrimdin-2-yl am no} -

T e T 1 n W 1 =
%gd gﬂ%%z% Bfﬂzdég m@) ot ﬁﬁldhrd)z ylah@l o] -3fdoh Wikl twh¥Psdtid), MS =

nt hesi s of
trans3#. %?ﬁo%lﬂdoglzf §I) pyri m di n-2-yl ami no] - cy

cl ohexanol 10 A m xture of
truoans-{ 4+ b4 (ctoinidbl- diyhdrirhidit -2 -ybaminod -di del2xyha fivha¢ satid), MS =

cl ohe Q) 35 nL) and water (11 ni)

was h)ég{]@é%% 48%% Z} E%g_éngt suspensi on vvas added

ammoni um chl oride (1.46 g) followed by iron

(i hré2-(4- ﬁ}@lgo)glyycéq){@xylhgm@smrtmlﬂgq -4-yl]-1H- 1ndole 3 -carboxylic acid

methyl ester (off-white solid), MS = 367 [M+H]"; MP = 177.5-178.8°C;

trans-1-[2-(4-Hydroxycyclohexylamino)-pyrimidin-4-yl|-1H-indole-5-carboxylic acid
methyl ester (white solid), MS = 367 [M+H]"; MP = 238.5-239.2°C;

trans-4-[4-(5-Methoxyindol-1-yl)-pyrimidin-2-ylamino|-cyclohexanol (off-white
powder), MS = 339 [M+H]"; MP = 203.6-204.0°C;
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m xture heated to 80C for 2 h, then to 50C for an
additional 24 h. The reaction m xture was filtered

wao boosiog17a CELI TETM pad, the filter cake washePCTEP1907/062920

Et OAc/ MeOH (3:2), 15 and the fi itrate evapor at ed under
reduced pressure The crude reS|due mas purified by

Emns—g— g—g%l o g V x&lam&no)D[%Mne% E]nIH ?gpe% carlf(jmtsrﬂe (off-

- pyr i whie pelizh) yM&arm 313(’51I YESIN M‘Rﬁéﬁ@)P 2é§ 32C1 i ght yel | ow
solid. M5 = 324 [ MPH +; MP = 218.9-220. 1C. trans-4-

bns-( QZA@] &{e llamn}/d))pzyrﬁﬂﬁirmlqﬂl Pt 1M8ﬁ936n&rlgoxyhc acid
- cycl ohex ?nol gg ia .2

L1 ey ffe ﬁ%wa[xwa?l SV3rt $7g Makidr VA = B 2=23488C;

[ MEH]  +; = 236.5-237.5C. Exanple 9: Synthesis of

troang-{4- (5 Methyhndol 1- yl) pyrimidin-2-ylamino]-cyclohexanol (off-white solid),

|- 2- géik¥g#ﬁé¥§§cl pe§Xb%qh%q%Cng1n1dln 4-yl]-1H

|ndoI etic procedufe described in this

npl e was carried out according to the 25 process
gﬁmnﬁ{ﬂﬁ4$é%moml mptigyleth) -indalt leyl | -pirimidin: Zzylaming)N /

0 IN t&ﬂélxhllc@&fw@demcﬁoﬂﬁlﬂﬁ&liﬁﬁﬁwzqgng@%@
- 73 SCHEME 23 n1xture of

YA S e L Te R IR LT = ch?{' A timiae) YSohexanol

t d d
-t %%é%ﬁ%f%@“fﬁ%ﬁsr?y?ﬁévﬂ%ﬁ ey iphdRR (244 ),
CiEdH TEIMIpadd watee (11 il vashkgedbrogasherh ﬂ\ileihbt Ets&ﬂlsuﬁﬂdas added

gt a5 P IE £y Pl ERL ERRr Db Rany e Fsuling

eV MBERH t930%) fdrQ it th 589G fok-an2dddoRYIAN4dx Yhe reaction mixture

SR, e r S CEEY iy e ool pphed i ROANBR (32,

24b6the & e @@pobxadPhder 1educ&y ﬁfebﬁﬁé sTHefcriidea@sidue was purified by

Jishrehtam bt SaOe DeRE it 27 Bioot b give rans-a-14-

4-hri{oAnduy dr yalycwﬁhimhm;al@iémho ydyﬂoﬁyia(lrjlm &ianight d:ll@m $0H-MS =
e 0 I ed out accor I Ng to t
SHEbdaaT 0N 2A3SAERE 20 W o

trans-4-[4-(6-Amino-indazol-1-yl)-pyrimidin-2-ylamino]-cyclohexanol was prepared
in the same manner, utilizing the appropriate starting material. MS = 325 [M+H];
MP = 236.5-237.5°C.

Example 9: Synthesis of trans-1-[2-(4-Hydroxycyclohexylamino)-pyrimidin-4-yl]-1H-
indol-5-o0l

The synthetic procedure described in this Example was carried out according to the

process shown in Scheme 23.

HO,,
“ NT HO,,
)CL " W
N N/’ NN /JL\//
- . N N N
H
o)

sy g
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NN \ HO, N\ NNN/ HHNN OCH3 OOH SCHEME
24 15 A solution of LAH (1 Min THF, 0.57 nL) was

wgab@sloysiadded at -10C under argon at nospher e POI/EP2007/062920

solution of 1- [2-

(4- hydroxycycl ohexyl am no) - pyr| i di n- 4- yl]-1H

i ndol e- 4-carboxylic acid rg%ﬁ %ter (100 ng) in THE
(0.3 nL). The resulting mXture "Was stirred at -10C

QL. j

DR 24430 3 A Sl T LSRG, TURHAA 0o
foll owed by aqueous NaCH (15% 20 L) 20 and a second

alg) gudPdaT (1684, 88 nfg)Gn EYOH W stigedilihdardd nibxiaomepresare) at RT for 4

8%%@%&8[0&9%98 wab Pfe% fﬂ{ehj,dt t?foq%ht rt?ﬁg%Enggld&eTﬁy}ﬂcake

S’aﬁi@dﬁﬂﬂlaﬁpr al@délde ﬁlﬁaterféamrlatedaméer reAdcadipsesspieuThaoxesidue was

Fﬁ{ﬁﬂ@éﬁ fgc{ri}é)‘%ﬂfingiaﬁé (E’K/l?ﬁl%@'Hs r95"9) & %‘i@e %r@snﬁizra]cgl hydroxy-
yl )-pyrim din-

EWC!:P%@%‘QNBFHO( ) parigigin- 435 étllfh%l S-S hmging &n 9%1%% S%S AMs =

38O NIMHH; MP =M263- 28200 213 3C. 25

trans-4-[4-(5-Hydroxynet hyl i ndol - 1-yl)-pyrimdin-2-yla

E]XamPle(iMCg nngeiég 0 {mFIW—Lf (4t ﬁgdrod mV\ﬁlS hg elp]ffjl lz lptyrlmlam -2-

platménéladyslohesmot 339 [MH—I]+ MP = 232 0 233 9C. V\D

2008/ 068171 PCT/ EP2007/ 062920 -74 Exanple 11:

Sharsymaledsis opfrans- 4-[4-(4-hydroxymethylindol-1-yl)-pyrimidin-2-ylamino]-cyclo-

Bé)&ﬂél’sﬁas(c% ﬂé&%&gkco}%}ék RY fHe rggl;egs {)qumsgl?e)m&%f“l ohexan

e- car oxy Ic acid The’synthesis 0

trans- 4- (4-indazol -1-yl pyrim di n-2-yl am no) - cycl ohexan

ecar |c C was carried outioaccordi ng to he

proc |in Schene 25. OCH3 al
Cc 0~'., NHNSSCHI\/E _5_Step_A',syn eS|s

H3C~

OH

SCHEME 24

A solution of LAH (1 M in THF, 0.57 mL) was slowly added at -10°C under argon
atmosphere to a solution of 1-[2-(4-hydroxycyclohexylamino)-pyrimidin-4-yl]-1H-
indole-4-carboxylic acid methyl ester (100 mg) in THF (0.3 mL). The resulting mixture

was stirred at -10°C for 30 min, and at RT overnight. The reaction mixture was then
cooled to 0°C and water (20 pL) was added, followed by aqueous NaOH (15%, 20 uL)

and a second aliquot of water (70 uL). The resulting mixture was stirred for 30 min, then
filtered through a CELITE™ pad. The inorganic salts were triturated, the supernatant
added to the filtrate, and the solution evaporated under reduced pressure to give trans-4-
[4-(4-hydroxymethylindol-1-yl)-pyrimidin-2-ylamino]-cyclohexanol (32.5 g, 35% yield)
as a white solid. MS = 339 [M+H]"; MP = 212.0-213.3°C.

trans-4-[4-(5-Hydroxymethylindol-1-yl)-pyrimidin-2-ylamino]-cyclohexanol (white
solid) was prepared in a similar manner, utilizing the appropriate starting materials.
MS =339 [M+H]"; MP = 232.0-233.9°C.
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3- Chl or oper oxybenzoic acid (77% 14.97 g, 86.7 nmmol)
was added to a solution of 1-(2-

woredokpbsol f anyl - pyrim di n-4-yl)-1H i ndazol e ( 1PCOEP2027/852920

mml ) in CHC13 (50 nL) cooled 10 in an ice/acetone
bath, and the resulting m xture stirred overni ght. The

{
RGBTl S RS S PR R B dppene
earboxylicacidi | tr at e phases separ at ed. The aqueous | ayer
was extracted with DCM the conbined organic extracts

Was piathasisto raduéd b<sndaa] - Yiyuiesdin - Nalaadso k- systalnesansgyrboxylic
9&% ods O 9 REd ofBR08dirdd ok 1%% %@@h&%@&%& ,f%g pynder
uce pressure to glve f hanesul fonyl 15
pyri mdin-4-yl)-1Hindazole (6.4 g) as an oran e
solid, used without further purification.
[N%Fﬂh = 177.0-181. 1C. x{he sanme man

ut|I| g |t he appropriate artlng materra@? """
N ot oo by s Buco )\ o
me
1

n-4-yl) é nmet hyI

(2- Met hane nyI pyri m di n-4-yl - met hyl -

H i ndazol e. ep B: synthesis of

trans-4- (4yi ndazol - 1-yl pyri m di n-2-yl am no) - cycl ohexan
ecar boxylilc acid ethyl ester WD 2008/ 068171

PET EP2QGF710829R0

1- (2- Met hang onyIIpyr m dj n-4-yl)-1Hindazol e (6.4
g) was suspenged nd§he nmixture heated to 60C
until conpl ete di §sol uti on the solids.

trans-4- Am no- cycl ohexapecayboxylic acid ethyl ester
(7.99 g, 46.6 nmmol) was dddgd, followed by TEA (9.7
m., 69.9 mol ), and the resulting m xture stirred
overni ght. The reacti on mSCHERER5wWas concentr at ed

under reduced pressure until solids started to

%&S%?i&tﬁg&ao n%wa % Ongla@{neolﬁﬁm S’?)ure 10ddzo %"'Qd ;I' I(;IF

T
mmfe’rsulfdm)rled'rmém 4\@19;041 ifdagole( Elg, 4d3dmmphiporEied (50 mL) cooled

pur | e/ a%(?(%? el%tlg;aﬁaﬁlﬁe{ %Isrual Jg Eﬂed %?”%I\gré_ﬁh\éﬁghezr)eactlog mixture
Whewgls(hed mﬂwaqsmuSGOdﬂbtrabwdﬂtevﬁéQO/ot) Thencaten silidhwagtidred off, and
gﬂ?eyf?{adt% ﬁh%s%g §eglégahed lIﬂg %él?&lé)ug'l Ip%e(sl &g&et?%yfth e%?l\é[f the combined

exanec I'c aci
Q%asﬁaxg)ctawa@edmmh@qsred)uscl\f aCStquq@uslymItIﬁ@s (sitwhted), dried over

fc\:/fagr%@g,;(féfelgéd Ar{g:fg e??éﬁ%ﬁ%ﬁdif{n@%é riegiggeidrfrgs'sxllqujgpf%)l(—:&gljngﬁgégﬂﬁonyl—
pyrimitid4()-il Heiadodold 6yt pyasiamioginee 20lyd, anidnoithaydliohespamification.
o t 2.88 g, 7.9 I
aquégﬁ%%&aﬁﬁg—%gﬁe%yl Gha THE (6o ) whs vilted
ded dth
Y e S bianPriog ikiape DY aphir B ing oo TRGha0Re
Hehpguidds wirse gdpleddt o reach pH 3, and the resulting

solid coIIected by filtration to give

trans4 nd Z0 rimdin no).-
1-(2- Methanesu fony pyrlml%lm 4-y y6 -methyl- 1H—1n(iazcr)'?e, and

1-(2-Methanesulfonylpyrimidin-4-yl)-5-methyl-1H-indazole.

Step B: synthesis of trans-4-(4-indazol-1-ylpyrimidin-2-ylamino)-cyclohexanecarboxylic
acid ethyl ester
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cycl ohexanecarboxylic acid (2.739 g) w thout further
purification. 20 Exanple 12: Synthesis of

wWo c@n®68¥7{ 4- (4- 1 ndazol - 1-yl pyri m di n- 2- yl am nopcTER10011@62920

xyl]- methanesul fonam de The s%?t hesis of trans-N [4-
(4-indazol -1-yl pyri m di n-2-yl am no) -cycl ohexyl ]

t
Tz RS B PR AT FAGH LR SR PR I g7 and the
frhxthlrd\hdhlteksl 60T uhtll con(Pléte Ass@mETMET 1B6 slidsi tx:trur%Aoﬁno—
hﬁ%q%i%% rﬁ_r?h%?hc a e’tl?y% gslt r2@7%§§§:9?.§ r%nrgolr)r?vre]lg) aﬁq;gélh?ollg&gd by TEA
(9.7 2rlyred.bamesh) dndrtiib rqsyhﬁngindkmdstj/dre)d- diidrnigldaZbé gea¢t800mixture
L e e A e e

Bedted @b OPO rfor]BL h.MHE (4viel hanesided, mmdcthardag/tdh'd wéxt(rk.s88ed for 64 h
s|l oW y iaon

ity En TR Dyt bl e BRORN L EBRh B papispraces

b'ys}ddS'htH Watd, driedl Owng&[MJﬁMred Emﬁﬁs&a}&dﬁiedi uhdertrbéuced pressure.
L

FRECBHE sl e’ By Pe bt N By e REERE Plekbu g he

bﬂdvrmo&‘lrlmb&tu&aaﬂl wasdaturtited ndthdE D es sive Bans'lfln-éélﬂmdn‘iel 1-ylpyrimidin-

%gga,rT&S)) f%c%(é‘ﬁé%netc?riﬁgﬁ%_atciﬁigﬂ%ﬂ %Etlero (r} 8\@3 g51 asa wh{:t)gs\gl{\c/le

i ndazol - 1-yl - pyri m di n-2-yl am no) -cycl ohexyl ]
Stepth anrahedid ehamisde(4adatbl gyl p@smadin Ity lh@is) by ctbheMmegarboxylic
5?815 [ MEH +; MP = 269. 6-270. 4C. Exanpl e 13: Synthesis

éhng?&drg g?ézg)és'—%—;% —ltlrﬁc}e%ll)lgl -gng}fi%{ ié(ik%ﬂ%)iﬁé‘)'- %fo@&a%&lrg&%c acid
éthfUesien 220 §,-719 yrinpolj, iaqiietiug N2GH &3rivia 65 -rﬂL) rmatl HIE {65 rohewas

nol, was . .caff| t accordin th roce
AP R R PRSP bl NP OSSP o an
it it IOStrél}n AqutedluNHNI Gﬂ\épwa Qlded ® Haﬂh p}ll 3&53101{& resulting solid
i(?l%n&‘:d b& fi traﬁloil to lglve%n";%—(%i %grln le1 Yinh he S% glammo

CyC Xano
cyclohexanecarboxylic ac1d (2.739¢g) w1thout further purification.

Example 12: Synthesis of trans-N-[4-(4-Indazol-1-ylpyrimidin-2-ylamino)-cyclohexyl]-

methanesulfonamide

The synthesis of trans-N-[4-(4-indazol-1-ylpyrimidin-2-ylamino)-cyclohexyl]-methane-

sulfonamide was carried out according to the process shown in Scheme 26.

04\ CH,

*A/Ld . CL DN

SCHEME 26

A mixture of trans-cyclohexane-1,4-diamine (0.62 g, 5.5 mmol) and NMP (10 mL) was
heated to 120°C for 5 min, then 1-(2-methanesulfonyl-pyrimidin-4-yl)-1H-indazole (300
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15 Aqueous HO (3 M 40 nL) was added to

(1, 4-di oxaspiro[ 4. 5] dec-8-yl)-(4-indazol -1-yl -
w@eosssirn- 2-yl )-amne (1.89 g, 5 mol) in THFPCHEBP2UL)/062920

and the resulting mxture heated to 80C for 1 h. The

reaction m xture was cool ed and poured onto a m xture

S

e i R0 BELRE BT e Tinting Sy Gy yigeed for 15

wen.6Vwhshedlfonit hnh\;airehe (1.88ken.&mnmal) BEM ekl dath dnchthe reaction
R’SX'[{J.I‘C st1r1o d'lfit’)] hﬁ) 1§19n L nolvgrll}g/yag%g 8%5\?\% Hy ?g{ﬂtl 1%% dm%l?hvacuum,
Etj])Acemic’ed to ghal rlesiduaNaBdhdIt mdiﬂmﬁtﬁ))](lanmswashﬁﬂwdh ivetkr UHltkesrganic
fa]?fgruv%esddr%r eo%sul(l ag noge\r/eed a4 e;\]"/a Ixogr%tg é ém{:lir._rgc}ucge’d pyesshre. The crude
l)ﬁslelluel )Naapuafuwl'ﬂb}t eitpavde wvlthl\l@t @CB@B\/Ie(DHHHp'-& 0) tdyive trans-N-[4-(4-

3. 2C...Step, B:

d(iﬁo% apzyo i 1n ?Ylaﬁﬂnﬁ»?/ et (‘)‘thxgl mrﬁt r)esLllfo mg{IHdef( yOCIP% as a
erhaasdhd Rxﬁi;A38b[MtrHjh NP =r0loy2 10edyaesi um chl oride (3 M
in THF, 2.4 n, 7.2 nmmol) was slowy added to a

BAREI R Ay afhssis f dydiTpparok] trimidis Py ingidscapinlyclohexanol
Fhe el el ol ety St riho (BT R gl aes

adrrigdiotit @tomtdightylthapresds yhowiiro$deae@3. Min THF, 1.0
m., 3 mvol) WO 2008/068171 PCT/ EP2007/062920 -77
added, and the resulting mxture stirred \-78Cfor
30 n\ The reaction rm tye was then alng‘

and st isredvfor 4 h, t,ﬂl@n/ OlyNed ont o gAThy

an aq“U

G ' )| pre’ssure to /-
% Zavvhlte solid (€09 my, 96%yiel &< °this crude " CH
rial was purified by flash chromat ogféBhy twi ce'somer®

(MeOH DCM  gradient from JSCHEME 5 95,) to give
4- (4 |ndazoI-I-yI pyrim din-2- yI ani no) - 1- met hyl - cycl oh

I I
SRR petbsh - Rty dmid R B RO o
I ;% Bat
Aggﬁlét% N ze\gfa rg)mSo I diy é@d]@agsg)? rro?%[:g\faii)e ? afl)g' {ipdpgel-1v1-
pyrivhidie-2sy)- anhu’ieo(rl 8he 5 nessl) pollT&IF (46 o1ty andl thi @@u]’@)g nainthire
fl lid f
ﬁ%ag?%’l? %IOJE 5(&8[ ) 3 rFach n%%tsug?\}éas ccg)g%la[ rlrl% orﬁgJ aixture of ice
24dlaPed i 8N3CH (llMol’ﬁ@rmB) abtle rBﬁAt11[1gv§kjsﬂ>el1151dﬁFﬁltered The collected
1 1-170. 1C, 4: Syn
ER S Pt B D e EUUPE SR e Rz garyiongf ngisplven
evapdratdbunydeanduodd presduoh Ghanalultingasusyentihe sias filiéred, the collected
AR Syt naste R S TSE BT E e PRsSHgs ok v izl
pippoinidiayeyloméxgngtlohasinoas (1. ¥, O6% yaeldpasti wigitd @ovidee. MS = 308
[9EReMBRMN 4 By SRpeme 28, An N

Step B: synthesis of 4-(4-indazol-1-yl-pyrimidin-2-ylamino)-1-methyl-cyclohexanol

A solution of methylmagnesium chloride (3 M in THF, 2.4 mL, 7.2 mmol) was slowly
added to a suspension of 4-(4-indazol-1-ylpyrimidin-2-ylamino)-cyclohexanone (600
mg, 2 mmol) in THF (100 mL) at -78°C under N,. The reaction mixture was stirred for

15 min, a second aliquot of methylmagnesium chloride (3 M in THF, 1.0 mL, 3 mmol)
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N+ Step ACCNCIl CIl NN+ NNC /Bn Bn~ Step B ~\ /
SSHNN HNNStep C SOBn Bn OH OH SCHEME 28

WQ00oges17A: Synt hesi s of PCT/EP2007/062920

4- benzyl sul fanyl -1 -(2-chl oro- pwl m di n-4-yl)-1Hindol e
and 4- benzyl sul fanyl - |-

%(f' gg%n tngF su tfﬂgq'fn%_&e ecﬂ'{% 58‘89 %o? 38 fnn Tlfe) re%célacl)n m{j;ture was

ﬂi@arwarm%zo RI&ndsﬂ@d ﬁwgl Is Itloawl Bouraﬂdlﬁd atroixaurs o§ pensd equeous

REL PR L AR TRPSSRLAT chilulil B AreSlchnyibeBiO: ddombingd

ntg)an'atexﬁﬁts Whehed eaiht irore, diied amree Mge©,sfiltarede dndl evapbbated nnder

t Icelzdi lzt;CrEeor 0% %}éoa. t1"[6:05% 1@?%@9 9f%dh ﬁl.{@rlod]).)T%%ruge aéerlal was
pmmﬁeckirwﬂash chifocmhdtogmplhy MCedMe(MHI RCER giadaalnt fmnt 3:971 toONS,) to

) sul.ti. xture was sl OV\A
b2+ tncgal SRR HRAOE b PR SRR e 19% e

akthe éﬂst @dlansbineEh@Whltél' :héldoatrg?a}ﬁOcmg 5I79(g/ﬁeld\mmamasi’eqd>lar isomer

%\%\42\%%&6%(?1:& q%o X dsomﬁ ds weer\e} 5% r¥séatlhz§g O(I]Ié B%’M%nﬁ XS (()e}{jout 1:1) to give
PRb$is o]l foftie legs pabar isesied ue( 10@mgdund f caetabine fleaghowing solid for

hr omat ogr a exanes, gradient from10:90 to
TBR® ROGT é{)‘\% %E@gi«% sul fanyl -
1-(4-chloropyrimdin-2-yl)-1Hindole (979 ny, 14%

WotletA: % a3palNe+yet; ow=wBxy-s6ljd. and a mixture of
4- benzyl sul fanyl -1-(2-chl oropyrim di n-4-yl)-1Hindol e

nd the 10 bi . d duct. (691 ng) after
PEET i taT g%fwjgﬁﬂ D&}Y?Et%%‘gf%hli "m xture was
repurified by flash chronmat ography (Et OAc/ hexanes,
E@argpi)e lﬂoSygthﬁ@isM brens ¢ ét(HfPA]qyylmethanesulfonylindol—l—yl)—pyrimidin—Z—

o in-4-yl)-1Hindole (270 ng, 4%yield)
g%ngﬁ& o‘lffyg%%‘{ﬂé’gsol id. M5 = 352 [MH + M =

RO syInH&1- oggansSKQQ (B ph%ﬂﬁhfé%h@s%nyhndol 1-yl)-pyrimidin-2- )lflamlno]

trans-4-[ 4-(4-benzyl sul fanyl [ ndoI 1-yl)-pyrimdin- 2-y
qhgyan wa&%rl%@waamr inédadbopragess slegien Bhakeme 28
(1.37 g, 12 mml) vvas added to a solution of 4- benzyl

Cl)\ﬁ\ + (t@ StepA_ 5\ /%

H N NN H N N7 N

—_— Y/

S A
\ I O Bn

OH
SCHEME 28

Step A: Synthesis of 4-benzylsulfanyl-1-(2-chloro-pyrimidin-4-yl)-1H-indole and 4-
benzylsulfanyl-1-(4-chloro-pyrimidin-2-yl)-1H-indole

4-Benzylsulfanyl-1H-indole (5.00 g, 21 mmol) (Can. J. Chem. 1962, 40, 511) was slowly
added to a suspension of NaH (60% dispersion in mineral oil, 1.37 g, 34 mmol) in DMF
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30

35

sul fanyl -1-(2-chl oro-pyrimdin-4-yl)-1Hindol e and the
di substituted product (673 ng, 2 nmol) in NWP (10

workgog/oes1di t he resulting m xture heated to 110CPEDEP2D011062920

The reaction mxture was cool ed and partitioned
bet ween water and Et CAc, the organic 20 | ayer washed

Q’M I%E} W (J“g TR Ieezactio%rljaﬁgur &S stll\@gégi’ll ?.%llulntu%lh?&le %pgl lution

vapor ated’ under  reduced pressure. e crude rfesi due

wasedp tranf2, £dichlorépashidoter(319atgoe aupiyl) widtdded pheiames:, followed
L a(,Jl' HOR lta uzoq o Oqlnﬂf T%fetre(::‘sﬁltlrne Crrrlx%rglwlals Elgwt/vl Qarmed to

T‘W om axanes 5 Y

Ril'athsn pofikd(ohtde simyly i i any watandod edtradtdd iyt Er@ k. Ah2-oyganic
am naj - | ohexanol .(.309 38%.vi el S a it e.

B s SRR e o e s estRief NS iered and

eaporardathder erdukérbpmesuine The icquierresidvis was4Bitified/bidflash; MP

5 150, 2- 15 tep C. nt hesi s.. . .

PR BN Rt FRRh S Rhiao: ) g0 givg dbenpdputfanyl-

il 1§42hloybpyrimidin-2 ¥ | iHedaln 09793nghi4es pipld) axy peeyeicy waxy solid

ERA R o Db e P b5 pRRGH i 40y -indote and the

bpybstinuted pratuyt @9l mgl) afteypdealpaxt@nofronhIMMitEO A, Thizmpixjure was

in .echlorafor 25 nL the resulti m xt uyre

o PR BL AR e by PORADAER A Jo BB ERevsultany-1-

R-cliibarpypetidixybenZdi-indatd @70 250 419g)icldpss andddhitt bdid. MS = 352

acli-qn,m ated briefly, then cooled and

L@ﬁggmq\?gt_e@mig%ﬁf%duced pressure. The residue was

partitioned between aqueous NaHCO3 and Et QAc. The

Stef B byinthayesf tmas-4s@p@riinedsuliamsitdolt Wy1g-§yBimidinCOBlaafiflo]-

wa j{ek drli ed over Na2SO4, filtered, and evaporated

BHdEE* WS 2008/ 068171 PCT/ EP2007/ 062920 - 79 reduced

P ERUL SN RIS Boky o TS hBRLAYS RO BUOL R Pheney

romatogr apny
t r sulfangll- [ 42-CHlophemiinids Haylp< b fndinlel anddbé ditalysiiyutpy piadudt (673

: Pfénﬁtz 2 éﬁﬁ%%oﬂs{gﬁf%l%l rﬁ@?éfiﬂ% r%%ﬁﬁ%ix?gg\%egeg)[o #T0oR for 4 h. The
132l BB Ge viasEnalphad pixtitiByied besken witer and EtOAc, the organic
oy PSR MR St e B W PsfTyfered 2R Bborared under

[ 4redirbed prdglire3THE Yrudy residwdivwas Puyikiadrbyn Bdsh-dhyehatogaphpl

wa arried out cardi,ng. .t 0 the process,;shown.in

schageHisige TomTogio P aiyd argt REGRQYZINR e 1

O DAMDhEtees/BtOAG trandt-M-Cl-bendWHsSl fahyl\indol- 1-yl)-pyrimidin-2-ylamino] -
cyclohexanol (309 mg, 38% yield) as a white solid. An additional aliquot of the
product was recovered from the mother liquor. MS = 431 [M+H]|"; MP = 150.2-
150.9°C.

Step C: synthesis of trans-4-[4-(4-phenylmethanesulfonylindol-1-yl)-pyrimidin-2-

ylamino]-cyclohexanol

3-Chloroperoxybenzoic acid (0.55 g, 2.5 mmol) was added to trans-4-[4-(4-benzyl-
sulfanylindol-1-yl)-pyrimidin-2-ylamino|-cyclohexanol (397 mg, 0.9 mmol) in
chloroform (25 mL), and the resulting mixture stirred at RT for 1 hour. A second aliquot
of 3-chloroperoxybenzoic acid (150 mg) was added, the reaction mixture heated briefly;
then cooled and concentrated under reduced pressure. The residue was partitioned
between aqueous NaHCOj; and EtOAc. The organic layer was separated, washed twice

wol - 2o == MHCOj3 and water, dried over Na,SOy, filtered, and evaporated under
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HNNN NH /'IjJ\ / S/ H~ Step C OH OH 10 SCHEME 29
Step A: synthesis of

waz2msnganesul f onyl - 3- (2-chl oropyri m di n-4-yl) - RE¥/EP2OT/@62920

A solution of 2,4-dichlor opyrj%'gi ne (2.42 g, 16
mol ), 1-(phenyl sul fonyl)-1H1i ndol -3- yl boronic acid
.89 ) odj car .03

T ootk OB e P TR RN RE oy oegaply
WeOHADGoh,5: 93 eém gilb traet-4-d ki(${phenphrethahpdubfeplimie)- 1-yl) -pyrimidin-

| adi um (30 . I qn-Jhe .n Itj .
P DR TR o B P08 e PR g B R v
Mispédzildid4becred. The precipitate was cool ed and
filtered through a CELITETM silica gel plug. The

a1 SV BER PARER (B Renh P50 B B3 i ST !

tyddlexathl and evaporated under reduced pressure. The

resi due was recrystallized fromEt QAc/ hexanes 20 to
gheeynthesis of trans-4-[4-(1H-indol-3-yl)-pyrimidin-2-ylamino]-cyclohexanol was
- 3 lp 3= (2 - L dpn-4-yl)-1Hindol
éargg(ﬁ]ggﬁ%gﬁdgr%}ﬁ@g%ﬁ%%g% Iglll%rgug% Flgl]e? |b] trate fromthe
reaction m xture was dissolved in DCM dried over

Na2SO4, filtered, and, combi ned with tNTESprevi ous

e Ogtlected solidd were dissol ved

bat g produc 3 y
in the s verlt Wis evapor steed ariden r egaced 5~ Step B
préssuT e"@and Et CAG—AS

a ed to forma suspengi on,
t he product was f ed and washed with he gS, @
PCT/ EP2007/ 062920 -8

give 1 WO 2008/ 06

benzenesul f onyl - 3- (2-chl oro- pyri m di -yl )-1Hindol e
(2.0 @ 33%yield) as a |ight-pink \isolld. An

addi tj 0. g Bf product was biJ\a'h om t he
mot Alpr .Ni‘:(gep B: synt hesi s fof NH

tr <4-[ 4- engemegul f GPE- 1 1dol - 3; -pyrimdin
-2 ' ycl noI 5 A i on

1- enesu yl - 3=2- chl or opyr Py di n- 4- -1H i ndol e

(0.45 g, 1 mmol) and trans-4-am ggcycl ohexanol (0.50
g, 4°hmol) in NMP (8 nL) was heated to 120C for 3 h
under N2. The m xture was then cooled and partitioned
bet ween water and Et OAc, SCHEMIEPEni c | ayer separated,
washed twice with brine, dried over Na2SO™, filtered

T
USG5 19 I P T
hoemic aid et d P nuaoi3a@nd sedinmesasprated S.08\eapomamaldin
L e S T S
teyalsis(ueiphenihodplyine)pallishnd A gt byl was asded. theyeyulting
mixture was heated to reflux for 2 h while a white suspension formed. The precipitate was
cooled and filtered through a CELITE"™silica gel plug. The filter cake was washed with
EtOAc, the organic layer separated, washed with brine, dried over Na,SOy, filtered, and
evaporated under reduced pressure. The residue was recrystallized from EtOAc/ hexanes
to give 1-benzenesulfonyl-3-(2-chloro-pyrimidin-4-yl)-1H-indole as a light-pink solid.
The solid filtrate from the reaction mixture was dissolved in DCM, dried over Na,SOy,
filtered, and combined with the previous batch of product. The collected solids were
dissolved in DCM, the solvent was evaporated under reduced pressure and EtOAc was

added to form a suspension, the product was filtered and washed with hexanes, to give 1-
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pyri m din-2-ylam no] -cycl ohexanol (365 ng, 19%yi el d)
as a light-yell ow anorphous 15 solid. M5 = 449 [ MtH| +;

wO/mR08/0d821 1- 133. 3C. Step C synthesis of PCT/EP2007/062920

trans-4-[4-(1H i ndol - 3-yl )-py_r'%\gj di n- 2-yl am no] - cycl oh
exanol NaOH (200 ng, 5 mol) s added to a solution

ne YA : L
Bgn&eﬁggﬁoﬁl 3LCZr cHidr ﬁ}ﬁg%%]l 2% })ﬁ (}9%?1%:(—]%9( gh?%ﬁ% %’]fb% aﬁa ,hght pink
ol Bl6 AnradtiYional mm-bf([irﬁdm)was ohnthedHem dsunbdihegliquors.ur e
stirred at RT for 6 h. The reaction m xture was

entr ted 0 und reduced e, e.resid
SR e BT Bl o i o g et Rt ol S S ain-2-
Vllaemncdacryk:ldhlemmdi bet ween wat er and Et OAc. The organic

| ayer was separated, washed with water, dried over

Na2ls00n of il thearadsdivdyled-4apchbrepy rumdar-41y8d Uid eddgle 634ug.d mmol)
o8 PR oSk ANeD T, ap NS e hed 9200 o
ghumdler Nngk M-mlpmré Wi thed gbelgd yhd pwmmeblbthQery\lvam zrmd] EtOAc,

SEASLOPERO 415 P TINB 38 R0,
dGpoyatt meksr sedoked papssire. The crude residue was purified by flash

i di R-4- -4,..2- :
#%%&&(zﬁr%g &uf}ﬁég)g? %4’30:3@%& a?)kegﬂ%v_fg%rl}. Bhi€material was
ﬂBS(ﬂ\43dhyWEIQWyWh$blhé xyicawithoyatqydiied aienNA,SD4] filigred ey

g‘;ag)oreaé X @ﬁc%%ed;ugpcg%%@%ré: % @% %ggg«?%ég%g{iﬁge(fvgltﬁ H&anes and

H’fia'd Emmgmaz@m to gBe thdniNi- [4N 1 Nbezddies ulfonlyl- 1 B-iRd $133EW1) -

Sy T RGNS LGSR R A dhProns

}Bid. MS N4 B §\4®H$fe\|mpem IV1330°8. N\ O\ p CH3 C H3 \
[ OH OH SCHEME 30 Step A: synthesis of

e e iy oégzt%%@y%ﬁ*y{ eEbley e em{ﬂz 51-%5 ihigatoReanal
glos pefz'& rr?]ge IS%mg Jyag lagdes 3 pen 1%?1 0 érgnsmn; E{lgbenﬁyﬁs%lg)(?yl—lH—

mdp]-3ghdptrieidiegutliming | -myolbhﬂxendt(m@mg §.66 m2QoljrimMeOH (15 mL),
%rr}({:f[lllle ?s evoixﬁlgrleto frr (g ;a/tflg’?n .6 lré The reaction mixture was concentrated
under reduced pressure, the residue neutrahzed by addition of aqueous HCI (1 M), and
then partitioned between water and EtOAc. The organic layer was separated, washed with
water, dried over Na,SOy, filtered and evaporated under reduced pressure to give a crude
yellow solid. This crude material was purified by flash chromatography (MeOH/DCM,
5:95) to give trans-4-[4-(1H-indol-3-yl)-pyrimidin-2-ylamino]-cyclohexanol (115 mg,
57% vield) as a white powder. MS = 309 [M+H]"; MP = 258.1-259.9°C.

Example 16: Synthesis of trans-1-[2-(4-hydroxycyclohexylamino)-pyrimidin-4-yl]-1,2-
dihydroindazol-3-one

The synthesis of trans-1-[2-(4-hydroxycyclohexylamino)-pyrimidin-4-yl]-1,2-dihydro-

indazol-3-one was carried out according to the process shown in Scheme 30.



(6.10 g, 38 nmmol) was added, and the reaction mxture
warmed to RT, then heated to 100C for 3 h. The
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extracts were washed twi ce with agueous NaHCO3 and
with water, dried over Na2SH, filtered and
evapor at ed under reduced pressure. The crude residue
was purified by flash chronmatography (EtOAc/ hexanes,
gradient from50:50 to 100:0) and recrystallized from
DCM hexanes/ Et OAc to give 2 crops of 1-(2 20
nmet hanesul f onyl pyri m di n-4-yl) - 3-net hoxy- 1H i ndazol e
as an off-white solid (927 ng, 62%yield). An
addi ti onal anount of product was recovered fromthe
not her liquor as a yellow solid (0.44 g, 29%yvyield).
M5 = 305 [ MtH] +; MP = 206. 3-207.8C. Step D. synthesis
of
trans-4-[ 4-(3-nmet hoxyi ndazol - 1-yl ) -pyrim di n-2-yl am no
]- cycl ohexanol 25 trans-4-Am nocycl ohexanol (870 ny,
8 mmol ) was added to 1-(2-met hanesul fonyl -
pyri m di n-4-yl)-3-net hoxy- 1H i ndazole (440 ng, 1 nmol)
in NMP (15 nL), and the resulting m xture heated to
120C for 3 h. The reaction m xture was cool ed and
partitioned between Et OAc and water. The organic |ayer
was separated, washed with

le NaH (-- 60%dispersion in r oi | .75 g, 1Q

mol ) was ed to 1-(2-methy|”yrj?N

sul f anyl pgrl i di n-4-yl)-1, 2-g inrtlg z%l 3-one (? 7 N >>_;
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water, dried over Na2SO4, filtered, and concentrated
under reduced pressure to give a 30 crude yell ow

w@odoBaes1Thi s crude material was purified by flBSIEP2007/062920

chromat ography (MeOH DCM  5: 92 and recrystallized
from DCMhexanes to gi ve trans- [4 (3-
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over ni or -one
reaction nm xture was then pour ed onto i ce water and
8xepIGasyitiesid ¢f1-QGMethhhesulfos gipykiingdia of-y10lS-hethory-@ H-indazole
filtered and dissolved in a mxture of MeOH and DCM
ﬁ@llm@p‘eﬁolxﬁmhnwoig aniddabay&rs, 2186 igetB mm&ﬂ) W84 to a solution of 3-

t d t d
N N
dﬂbmfmtrm Glapby ar{ A 0GM rrgmzmde amedfatth”ﬂ 8r 9T nti ’IEhe%gultmg
t ' t r. . .
P AL ARSI oY Pl B Hregieftrgersd yjth DCM.
felc@nbiciad ot gadic eatractf Werengpsh8DBGiy witld jqwenuaNabidO winidtveith water,
ir(;clac\ %Vﬁ ﬁéiqg %@%@"ﬁg& gx%aplé)/gtezd gr?ci%r ?écﬁpcg'd f)'r%ssu%es. T%)é%@deeresidue
dad ﬁutﬁﬂedl\lﬁ;/tﬂayﬂl chridmantalphpt3- (FtPApietames] ighadZeny fr@m 5036 to 100:0) and
t he d bed in thi
B e L R B A D R VB P ocess
ﬁi&dmﬁesuhfoﬁszlb?ﬂ‘iﬁlcﬁﬂ 4- N)-ISI MNethCky-NH-in@afdle asladh dH-whit€hblid (927 mg,
N Ste

%%g%ﬁ_@ﬁéng%‘dlgpggl Enm’g\lv ﬁ{ Rlé)glugt ‘gzr\s recoveregl-from the motherq_| iquor as a

Bello2 il 00.04 gyroosrivididy-MS ¥ Jo51 M- o MP A2643126nse@n of
freshly crushed NaOH (740 ng) in MeOH (20 nlL) was

d at 0C t
gltep% s?nthescls of traans-4—[4—(3—methoxyindazol—1—yl)—pyrimidin—Z—ylamino]—

cyclohexanol

trans-4-Aminocyclohexanol (870 mg, 8 mmol) was added to 1-(2-methanesulfonyl-
pyrimidin-4-yl)-3-methoxy-1H-indazole (440 mg, 1 mmol) in NMP (15 mL), and the
resulting mixture heated to 120°C for 3 h. The reaction mixture was cooled and
partitioned between EtOAc and water. The organic layer was separated, washed with
water, dried over Na,SOy, filtered, and concentrated under reduced pressure to give a
crude yellow solid. This crude material was purified by flash chromatography
(MeOH/DCM, 5:95) and recrystallized from DCM/hexanes to give trans-4-[4-(3-
methoxy-indazol-1-yl)-pyrimidin-2-ylamino]-cyclohexanol (181 mg (37% yield) asa
white solid. MS = 340 [M+H]"; MP = 202.3-205.1°C.
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1- benzenesul f onyl - 3- (2-chl oropyri m di n-4-yl)-1H i ndol e

W@ 0080683712 nmmol) in MeOH THF (1:1, 40 nl). TPEI/EP2007/062920

reaction mxture was warmed to,RT and stirred WO

2008/ 068171 PCT/ EP2007/ 062920 "-84 for 2 h until
ompgeneous. The resul ti m xture was neut ral i.zed
ebr SeanereP T2 e LU S Rl SRRl 012
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> e i i t .
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15 Step C synthesis of
Exanple47{S$yn(Hesiswif bryihis-U-H4- (lddlleth3A-y Hy indyl- 31yl )epyrirdidyt-asplamino -
?#&1) cexgﬁoqhexanol trans-4- Am nocycl ohexanol (0.45 g, 4

(f]} was added to 3-(2-chl oropyrimdin-4-
TR QU R R e S TP g p ey i e
pecensdhewn guitheoke 3ty ans- 4- ami nocycl ohexanol (0.16 g, 1
20 nmol ) was added, and the resulting m xture was
heated to 130C. The reaction Lxture was cool ed an
par f t Ngned bet ween wat er and 'Jt , the organic |gyer
se1p/au{atd, wasbed twice with t egh_dried over
fa1't ened, 3, SarrCent rated Clndel” reffuced press
The crude Step B
DCM Et OAg

I dud\was r-88kyst al | i zegfrom SP5,
ane @0 ve trans-
-1 adol - 3-yl ) - pyri

/
e. N N—CH,

4-1 4- ( 1- et by -2 25 yl am nol
-cycl ohexanol (148 ng, 46%yield) as a light-yellow

solid. M5 = ; MP = 194.5-195. 3C. Exanpl e
18: Synt hesi

t HHiS- 4- { 4 Ryefhyl am no) - i ndazol - 1-yl ] -

pyrim di n-
trans- 4-
i mdin-2 cycl ohexanol was carried out
accordi ng Yo the protess shown in Schene 32. WO
2008/ 068173, PCT/ EP2007/ 062920

SCHEME 31

cycl ohexanol The synthesis of

Step A: synthesis of 3-(2-chloro-pyrimidin-4-yl)-1H-indole

A suspension of freshly crushed NaOH (740 mg) in MeOH (20 mL) was added at 0°C to a
suspension of 1-benzenesulfonyl-3-(2-chloropyrimidin-4-yl)-1H-indole (0.91 g, 2
mmol) in MeOH/THEF (1:1, 40 mL). The reaction mixture was warmed to RT and stirred
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32 2-Bronoethanol (42 L, 0.6 mol) was added to a

worRoose®a7of trans-4- [4-(6-am no- PCT/EP2007/062920
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i ndazol -1 -yl )-pyrimdin-2-yl ap%gp] - cycl ohexanol (100
ng, 0.30 nmmol) and sodium 5 bi carbonate (25 ng, 0.30

?nq%t%?ljéﬂﬁlgglfogg&&ug ! %d:(e%u %mﬁgg%mgg%@{lgglﬁgﬂ Wi  aqueous HCI (1
M)dad:l caamehtrdiel nedu Irtduagd piexdune. & heeredidhuk Wau ;ﬁﬁmoned between
ra@ﬁg)A t%e(?]rgal%lc ﬁl&/erasu ggrta‘%nue%s%%g m?t drlélcﬁ over %TaZSOA;,
ﬁhemditandqomentnateel WISt thdhcﬁéqdewut&tol\ga@d,breghdy&lomwd@ 63 g).
ded h h
Hls%rude TRate eldm% BPrel%%C? ge{le\l/sel %601‘%%{@%&%9\@ uf E@A%Rex%tnli fo give 3-

[Bel@lardqyydnmrdpeﬂhy] -aAf-inddlei( Bebamg) 89% yield) py & yetiosh solid- yl a
m no}- cycl ohexanol (29 ng) as a yellow solid. M5 =

epst EW%MEX @%l%rﬁiefmnas DD P A
N0 Ropsrasy by BEHE T Gad Ry SEPI TR RSl £ A pachloro-

pyvilaitiih 46yl -l H-iadeled02d @, wasnd ainr DR (@uhLjadbordihmgaixture was
the process sho che \ SN N

pFosBel T iR PR TG apapmR) Slasgige kol i reaciion
RN M s w M eH3ECRA ddd@ourdd dnt®liceNvaerNlhe OsiNting mixture was
extracted with EtOAc, the combined organics washed twice with water, dried over
Na,SO,, filtered and concentrated under reduced pressure to give 3-(2-chloro-pyrimidin-

4-yl)-1-methyl-1H-indole (270 mg) as a yellow solid.

Step C: synthesis of trans-4-[4-(1-methyl-1H-indol-3-yl)-pyrimidin-2-ylamino]-

cyclohexanol

trans-4-Aminocyclohexanol (0.45 g, 4 mmol) was added to 3-(2-chloropyrimidin-4-
yl)-1-methyl-1H-indole (0.23 g, 1 mmol) in NMP (8 mL), and the resulting mixture
heated to 120°C for 3 h. A second aliquot of trans-4-aminocyclohexanol (0.16 g, 1
mmol) was added, and the resulting mixture was heated to 130°C. The reaction
mixture was cooled and partitioned between water and EtOAc, the organic layer
separated, washed twice with water, dried over Na,SOy, filtered, and concentrated
under reduced pressure. The crude residue was recrystallized from
DCM/EtOAc/hexanes to give trans- 4-[4-(1-methyl-1H-indol-3-yl)-pyrimidin-2-
ylamino]-cyclohexanol (148 mg, 46% yield) as a light-yellow solid. MS = 323 [M+H];
MP = 194.5-195.3°C.

Example 18: Synthesis of trans-4-{4-[6-(2-Hydroxyethylamino)-indazol-1-yl]-
pyrimidin-2-ylamino}-cyclohexanol

The synthesis of trans-4-{4-[6-(2-hydroxy-ethylamino)-indazol-1-yl]-pyrimidin-2-

ylamino}-cyclohexanol was carried out according to the process shown in Scheme 32.
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Step A Synthesis of
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treated vvith MeOH (5 nL) and Et20, the liquid
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for macl‘l treated vv|t sgcond al i quot of
n=|e,<)\ CN 15 m_WC [T ng fi r*rEC\

was tol I"ect | l, tration to gi S(eggs- -
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yield) as f-white SO|Id M5 = 367 [ Mt W
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Exanpl e 20: Synt hesi s of
trans-4-[4-(6-Hydroxynet hyl i ndazol - 1-yl)-pyri m di n- 2-

W@ b@wiossay1 - cycl ohexanol The synt hesis of transPEFEP2007/062920

[ 4- (6- hydroxymet hyl i ndazol -1 -y g:pyrinidin-z-ylanino]-
cycl ohexanol was carried out according to the process
shown in Schene 34. HO,, \ N/ --NNN N/
RN H OV A Hp 5 SRR A sol ution of
lithiumtriethyl borohydride (1 Min THF, 0.8 nL) was
§1|epvel §ylatdjggsjobk (Rmpethydsulfapylpyrimidin-4-yl)- 1H-indazol-6- -ylamine

% (4- hydroxycyclohex Ian1noz pyrim di n-4- ylé 1H i nd
éi tMetbylsdlfanylpyrimidingtyl-orpitiey | Hagdaplewpaedrsyd follopfigs the

El,ﬁ)cg&)re dg’;ggbg@%gah?gegn xture was stirred for 30 mn,
0 and AcOH EtOH (1:1, 2 nlL) was added. The reactlon

m xture was stirred for 30 mn, then poured onto

Sgn o Spnthigtis ¢OV1 143-merhydsylGaylpyrimgdin-4«y Ul wwedazol-6-yl] -acetamide
basified to gH 8 with aqueous NaOH and aqueous
Netadabloridsd A0 dsaps Ay tsewldgil €rprasd at RetodorbingBylseHepaipyeimidin-4-

ﬁ)ftlrl—ﬁﬁ{cﬁzal%’—ﬁagﬁﬂ@(@ 18% dgﬁ 2 gl}lﬁl%g%ndfthéthﬁﬁﬁl%ea@g élrops) in THF (5

concentrat ed’ under pressure
i ahdethoeesulsing mmwe Byrestiepal atipvheTeGtiopONKMEOMas diluted with

%I\@an& DY ewegfleci fvﬂgeswf%h a&pﬁ"eoﬁ?NaHCOs C'de once with bring, dried over
droxynet yl -1 ndazol -1-yl)-pyrimdin-2-ylam no]-cy
oot (b angymsdeumbiryieducciprtsurnhe uats Temlig who reated

[
W?'Et %}gré Zo xgullg ﬁgﬂﬁ%ﬁ?%ﬂa tﬁg%vlaf C(ﬁ}w{eh gfﬁtrﬁfon to give N- [1 (2-

4-1n cy am no) - benzenesu onam
gqethyh@llfgly)ﬁp)ngg] sn-@dfyl)- 1 H-indazol- 6 -yl] acetamlde (146 mg) as an off-white

3514 i ndazol - 1-yl pyri m di n- 2-yl am no) - benzenesuf onam d

e was carried out according to the process shown in
Scheme 35. WD 2008/ 068171 PCT/ EP2007/ 062920 -88 N \

Step Csspphesiddf trarst NG 1-51-€p hdroxycyohe8Gnine) Py=igitlinNt-yblo 1H-

[#frzo15-yiNabbchmidd N C |

3-Chloroperoxybenzoic acid (77%, 200 mg, 0.87 mmol) was added to a slurry of N-[1-(2-
methylsulfanylpyrimidin-4-yl)-1H-indazol-6-yl]-acetamide (0.43 mmol, 0.13 g) in
chloroform (5 mL), and the resulting mixture stirred at RT overnight. The reaction
mixture was diluted with DCM/MeOH (4:1, 25 mL), washed with aqueous NaOH (0.1
M) and with brine, dried over MgSOy, filtered, and concentrated under reduced pressure.
The residue was triturated with Et,O to give N-[1-(2-methanesulfonyl-pyrimidin-4-yl)-

1 H-indazol-6-yl]-acetamide (120 mg) as an off-white solid. A portion of this material
(100 mg) was mixed with trans-4-aminocyclohexanol (0.12 g) and the mixture was
heated to 130°C for 85 min. The residue was treated with DCM/MeOH and the solvent
evaporated under reduced pressure. The residue was treated with MeOH (5 mL) and
Et,0, the liquid supernatant decanted away, and the gummy solid which formed was
treated with a second aliquot of MeOH (5 mL) and EtOAc (15 mL). The resulting fine
precipitate was collected by filtration to give trans-N-{1-[2-(4-hydroxycyclohexylamino)-
pyrimidin-4-yl]-1H-indazol-6-yl}-acetamide (72 mg, 65% yield) as an off-white solid.
MS = 367 [M+H]"; MP = 288.0-289.5°C.
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wWEBloes7s of PCT/EP2007/062920

1- (2- met hyl sul f anyl - pyri m di _-§f7- yl)-1H i ndazol e and
2-(2-nethyl - sul fanyl pyri m di in“4-yl) -2Hindazole 5 A

oI u f . 1Hindazol

ESHo 0V bR AR S aE e ol TR Degwaimicin 2

diagypes lsiyclohiexanel neral oil, 1. 60 g, 40.0 nmol) at RT

for 10 mn. 4-Chloro- 2- rreth ylthiopyrimdine (2.55 m

She elesis o s €610ty RGOl Yo ety 2 il
e

e M L b R S 60 e (Sl fr R e

agyeppus HA (1 M, and extracted w th EtOAc. The

| ayer's-here 10nSePar at ed, the orgamnbg | ayer was
with b driled gver anhydrous sodi i Ifa
filteredang-concentyatigd under reduded press e/ he

acet at e/ hexane, .grad
afford a m xtur’ of
1- (2- met hyl sul f aBy+{ pyri mi di n-4-yl)-1H i ndazol cg\nd =
(2- met hyl sul f anyl - pri m di n-4-yl) -2Hindazol eq? .

g, 78%yield) as a beige solid. 15 Step B: Synthesis
of 1-(2-nmethanesul fonyl pyrimdin-4-yl)-1Hindazol e and
2-(2- rret hanesul fonyl - pyri YeHEMES4y| ) - 2H i ndazole A
m xture

A selzmﬁﬁtqf] }}F}%‘ﬂﬂnf“élhtwlbﬁmmﬁflé? Ak ML ip HHE Q.8 miayes dowly@dded at RT
{ozfrﬁ‘i%tﬁ 3- %Mh?@t%ﬂcycl@ﬁéﬁy[ﬂn‘ijihﬂ) ggﬂhln)chgh!‘ ﬁ/lﬂqg{zﬁldgzdlgl67c21rbl$xyl1c

n°chl orof orm was treated wt

3@1@ meéb‘/é s@%&% 81 o EHECB anlp)gbbg revulylzg ghixtgae was siiggsd)for 30 min,

IﬁkﬁAE@ﬁ? Eton (linlxi HI1§ va@§dé>te $hé féra@t‘i’orﬁltnué% W& rstu?'reéfor 30 min,
hour, then quenched with aqueous NaOH (1

theamopradpntornsiaone HA S0k Abe é@uwngﬁnw Wﬁhbaﬂfﬁrylé? §H 8 with

§%%[@N§@H eﬂ%ﬁu'@@uﬁﬁ &EI@D% th&Y &lir¢RaREHh MEh T\ﬁ@comblned organic
/068171 PCT/ EP2007/ 062920 -89 brine, dried over

e ragErstie dgedipTamiyet @afilicred |ar1f1 eprgnined eoAeert i daessure. The
sRde Eesfcﬁlq%@%unﬁ@@%ﬂfeﬁara?@@TE@ l@ﬁ@b@/ﬁ\@@ﬁt 95\“@5’(0 give of trans-4-[4-

absorbed onto silica and purlfled by f

Eﬁwhﬁifﬁmg@thﬂhlyde@@\lﬂéi nyrllmat@tZarlémugw aFdFléhfxafle(th g @ea white
§icdPVRR) si@ el tor,did =(A5.0 -217.70C.

Example 21: Synthesis of 3-(4-Indazol-1-ylpyrimidin-2-ylamino)-benzenesufonamide

The synthesis of 3-(4-indazol-1-ylpyrimidin-2-ylamino)-benzenesufonamide was carried

out according to the process shown in Scheme 35.
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met hyl sul f anyl - pyri m di n-4-yl)-1Hindazol e (| ess pol ar
isonmer) (1.92 g, 45%yield) and 5

wQ2qo80emarhyl sul fanyl - pyri m di n-4-yl)-2H i ndaz oPET/EPOT062920

polar isomer) (1.04 g, 24% vyi éd) Step C. synthesis
of

3-(4-indazol -1 -yl pyri mdin-2- yI am no) benzenesufo a m d
e A solution of

hy! sul f¥nyT- - py¥P Ay ¢ -1 azsoLe)L StepB
rTg " vk, p-tol uen on| (139 ny, "\'@
0.7 rm@l)lnl-PrC]—|(4rH)vvastre W|th310 N==

am nobenzenesul f onam de (251 ng) 1. 46 mml) in a
mcro e synt hesi zer 50C for 20 mn. The mxture
was |d*13rt|t|o betvve ter and ethyl acetate, the

e ed with brine, dried
ovér-anhy ] sod|0um Sul fai,*q tered and
concentrat ed under reduced pr e. The crude residue

was absong g.on silica gel and purified by flash
chromat o raphy (Et QAc/ hexane, gradient from 30:70 to
50:50) to afford 15 the title conpound. This residue
was trit @i aqueous NaCH (1 M, the solid

col | ect ion, washed with water and dried
under acuumt|o ord 3-(4-indazol -

1-yl pyFi d| n-"2=y| am no) - benzenesuf onami de (50 ngy, 37%
yield 367 [ M-H| +.

4- 5 | azol -1 -yl -pyrimdin-2-ylam no)-cycl ohexyl]-car
bami e acid tert- butyl ester (white solid) was
prepared in the sane manner, utilizing the appropriate
starting 20 materials. NS scYBRIEZs5 MrH +. Exanpl e 22:
For mul ati ons Pharmaceutical preparations for delivery

PP oS REsinl b E G D g el e Do indplrda 2--methyl
sdfapelpydinidm-4sB2 H-indahele Tabl es neans one or nore of

t he Compounds of Formula |I. 25 Conposition for Oral
Adniutiog tof diH‘riodaZOﬂ@(rZe.’xﬁi g A0.096mpl) imenhydagtsi I Fi (hgQ exdl) enas treated

gVQ[h @QO 4R er21%n§ gﬂgllsg %g‘ﬁzlé(g@[qﬁ%&) Qt I@T/ (?m% min. 4-Chloro-

| ngre e m xe 0’ capsul'e
éamthylduu}gframdute (206 nﬂg%&@‘rmol) onetheapddédinwmglpdrtion at RT, and

g%%f%%%%fﬁgg’% g ﬂ% ggllg Iil% %}é@ t?o?qo%{xgﬁr%wgs cooled to RT,

Adkriched withtaioepuk hielé M endexatactedtwith B§IAw elhengresdivent
%9’6‘%& Ragshum St eARE §iR vrte, SHATREAIIEH R SofAM difhce,

filtered, and concentrated under reduced pressure. The crude product was absorbed onto

silica gel and purified by flash chromatography (ethyl acetate/hexane, gradient from 5:95
to 25:75) to afford a mixture of 1-(2-methylsulfanyl-pyrimidin-4-yl)-1H-indazole and 2-
(2-methylsulfanyl-pyrimidin-4-yl)-2H-indazole (3.77 g, 78% yield) as a beige solid.

Step B: Synthesis of 1-(2-methanesulfonylpyrimidin-4-yl)-1H-indazole and 2-(2-
methanesulfonyl-pyrimidin-4-yl)-2H-indazole

A mixture of 1-(2-methylsulfanyl-pyrimidin-4-yl)-1H-indazole and 2-(2-methylsulfanyl-
pyrimidin-4-yl)-2H-indazole (3.77 g, 15.55 mmol) in chloroform (80 mL) was treated
with 3-chloroperoxybenzoic acid (80%, 7.37 g, 34.21 mmol). The reaction mixture was
stirred at 50°C for 1.5 hour, then quenched with aqueous NaOH (1 M). The resulting

mixture was extracted with DCM, the layers separated, and the organic layer washed with
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Lact ose 76.5% PVP (polyvinylpyrrolidine) 1.0% The
i ngredi ents are conbi ned and granul ated using a

waoloseei7such as nethanol. The fornul ati on i SPEHEP2007/062920

dried and fornmed into tablets é ontai ni ng about 20 ny
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ngredi ent
PreSsuge. 'E@drmdﬂ prhcﬂlmt wale aliso@begl ori\;@tlhyci gab alnchpennﬁ@l lﬂ;ﬁlzgh

Pr

R 35R.Y O B R P55, Bt o
ﬁhfﬂ)ylshlf@n)g pyEhadior4-50- I(H{ili}ﬁzuﬂe (le&pod)errl 1stg1$er0)(592‘rg 45% yleld) and
9 (§tn|aelztb L%I%X,]le%y Sulzdb% R %n fl(r)l(riazg}ea mcl)rgj b& a,g I1sent S) @r(ﬁ g, 24%

Haldent eral Forrmul ati on | ngredi ent % wt . /vvt. Act ive
ingredient 0.25 g Sodium Chloride gs to rrake i sotonic

t fo 10.Th t di
#B%P e%&@c{ﬁ*ow?%?ﬁ Loy i R R e e e g
i di
RSP 1 R IHAB s | nROGIHTHEN ) T Batele | B8 998 Snmol
sntrl p{toluanasalfanrad ecid 1 3I%omyel. ghinnwil  in itthh©H @mil)mkfsrtreafed with 3-

t he wat er ter through a o
R fasulen M iest Mkt bERding AR feffurer at150°C for
eondi.t Thasixte 2803D68itd betR@?Hl BRROARA Gﬁﬁgﬂﬁtate, ﬁileorgamc layer
Suppos;j t or l.ati,on, I n %

HEPESH e by bgt v TERER R e gt gfjffed ha
concentrated under reduced pressure. The crude residue was absorbed on silica gel and
purified by flash chromatography (EtOAc/hexane, gradient from 30:70 to 50:50) to afford
the title compound. This residue was triturated with aqueous NaOH (1 M), the solid
collected by filtration, washed with water and dried under vacuum to afford 3-(4-indazol-

1-ylpyrimidin-2-ylamino)-benzenesufonamide (50 mg, 37% yield). MS = 367 [M+H]".
4-(4-Indazol-1-yl-pyrimidin-2-ylamino)-cyclohexyl]-carbamic acid tert-butyl ester

(white solid) was prepared in the same manner, utilizing the appropriate starting
materials. MS = 409.2 [M+H]".

Example 22: Formulations

Pharmaceutical preparations for delivery by various routes are formulated as shown in
the following Tables. “Active ingredient” or “Active compound” as used in the Tables

means one or more of the Compounds of Formula I.

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg each;

one capsule would approximate a total daily dosage.
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-96) with [v-33P] ATP 2(
7 | 4 J

) Enzvne

| bnsredigito (10
| AstiverGoPolAd conducted at Km concentr 4

t1-B8s of - ATP and

Freagepddrate at final volune of 40 |

Q-n8huf f er

Soditimi dhilgréde25 MM HEPES, pH 7.5, 2 M q

i d-Bot hreitol ., A

Mgthy pa@bd MyC12, 0. 001% Tween(r) 20,

®13186 BSA and

ROsyDMB@enHUMaN WO 2008/ 068171 PCT/ EP?

PODCTF 62920 -92

GMNKzditedagay contai ns 1nM enzynme, 1 M

ATB2, 8 M ATP

Borbitol WO {oyutdal] ATP.  Human JNKI al [assay contains 2
WM iRy KWanderMIAIEE, © MATP wih 1T G 1Y-g33P]  ATP.
FH&&%K?NKJ (Upstate biotech #14-5U1IM) [aggaynfgontal ns Z
ailorihgye, L1 WV 0.5 mg

Distilled water q.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.
Parenteral Formulation

Ingredient % wt./wt.

Active ingredient 025¢g

Sodium Chloride gs to make isotonic
Water for injection 100 ml

The active ingredient is dissolved in a portion of the water for injection. A sufficient

quantity of sodium chloride is then added with stirring to make the solution isotonic. The

solution is made up to weight with the remainder of the water for injection, filtered

through a 0.2 micron membrane filter and packaged under sterile conditions.
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astivem@hipmundThe results are shown in|Tas2e 2 bel ow
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Nipddloift. 153 18 U.0/35 0.33/75 1.9533]5Zb U. 085 0. 6949

Pei®S%tuns® 0. 0228 0. 1777 ND 87 0.0297[Gy1908 1. 706 88

ot

d IS anpte 24- T QVisvVO
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"mnistered test conpound via oral gavage 30 mn prior

t WD 2008/ 068171 PCT/ EP20Q7/ 062920  -93 o
ﬁﬁtﬁ%ﬁ‘ewgfegwgaﬁ, C¥97R1 VARG & OfO .%edga“fél?@ﬁ’?ﬂit% apput 693C with stirring.
AN ffciéiBiqase ity 6€vatcBhObuneeC i€ thdne@tietwith Figorous stirring to
cardi ocentesis 90 min after TNF-a chal | enge. Pl asma

orlsidy dipaipgigdicgisngnd vatehihgpddadars abeeJ P2 i on t ubes
(BD mcrotainer) and frozen at -80C until anal yzed.

Nhs shBY&oSmiBlinslet erm ned using a rat specific IL-6
ELI SA"ki't (Biosource). The percent 5 inhibition and

%%}Q%H‘é@ké&ﬁ% shRhas Alotithife Kot A4R%E0005 9 RRUMH a@lve compound
are prepared as nasal spray formulations. The formulations optionally contain inactive
ingredients such as, for example, microcrystalline cellulose, sodium carboxymethyl-
cellulose, dextrose. Hydrochloric acid may be added to adjust pH. The nasal spray
formulations may be delivered via a nasal spray metered pump typically delivering about
50-100 pL of formulation per actuation. A typical dosing schedule is 2-4 sprays every 4-
12 h.

Example 23: JNK Assay in vitro

JNK activity was measured by phosphorylation of GST-ATE2 (19-96) with [y-">P] ATP.
The enzyme reaction was conducted at Km concentrations of ATP and the substrate at
final volume of 40 ul in buffer containing 25 mM HEPES, pH 7.5, 2 mM dithiothreitol,
T et 20 mM MgClp, 0.001% Tween® 20, 0.1% BSA and 10% DMSO. Human



production is 50% of the control value) were

determ ned. The results are shown in Table 3 bel ow
waqamwBeefd71 | nhi bition of 1L-6 Production ConpouPdI/ERRe7/062920

(mg/ Kg) IL-6 Inhibition (% 93047 4% 26 30 59.6%

87 10 64% 1o Exanple 25: Rodeft ~ Col | agen-i nduced

Bikcrhoniy senaps o5 vizere: brPLATFA Cub RERatin fiLi Py AT,

ﬁ%ﬁlah']‘ﬁ'i@t h ssac‘?{'k%n%’é(ﬁ%‘é Ve \é\%@ 1}%@ A9, %%JM N @y 1 uCi [1-P]

appr oxi ma wel ght of 1 day O

AHIPdHunfaﬁUNKar(UpMatd'lBﬁtdcm#ﬂMGENBbIssysry(cbntdm)s 2aiM sexsei@ll pM
sites on the back vvit%Pan enmul si on of 100 g Bovi ne

WIE@ 4 N\/CAITPa’giélhl (@irbm l:u%jf Pr Trher mmlaésaef VRiS@antdut B the

s RRRETRL bveliadPha b Bocy it ol T coppopag gvere pre-
fnrc@lsatw fommgmnhﬁvr&mmd & ibiviagibeof ihoj Jeﬁ@;tmam rodctid@ Ubygtddmg ATP

col | a en/IF ven .around .days
A i A)rh%fe%f‘ﬁ%l iR oarev it o Co® 39 BBkt end of
rcﬂcﬁﬁatf&ﬂ ﬁ@qgactlePw%y [E%Hﬁ&rtﬁdz tgérﬁfe"flﬁ b4 QPGftthQFEactlon mixture to
Conpound dosing can be prophylactic (starting at tine
050 hbefSit0%6 gluiatRiotkagephardso®)shaty (Aracmipauti2q-4{37ddilnoomgining 135
after bogst and coinciding with 20 i g&u al di sease
10 @G EET AyfThe reactign groduehvesgariiet Ph el resinniiday ashed on a

ATy plabadifae. Mb@vﬁ@}égb e Rgho@ﬁgte %ﬁ%@%ﬁh&%pﬁlx times to
di sease over the next are eval uat ed

(e3iayg f@esr@@mwéeoé%tﬂm lp@l@‘Qeratl@edf BIll@tW)ATFriawwauﬁﬁed ona
RS A PRI P G NS vy on
BaKeldsmcasead ﬂwé@&rﬂa@e&geﬁelyamdffm‘mmh aoncedﬁmtlﬁm uﬂllftdtlon curves

5 T STl SR LT R b Bhor v

amawraaﬁaryzeac‘c@rmr@osoﬁ E)&%Bfobl phichets cht@that@ns ThoFesg@Eire shown
paw. 1= swelling and/or redness of paw or one digit.

mWérlff?ﬁ@lOWn two or nore joints. WD 2008/ 068171

PCT/ EP2007/ 062920 -94 3= gross swelling of the paw
Wable 2ygpW(ECsohan two joints involved. 4= severe
arthritis of the entire paw and digits. The arthritic

I nd@pnigdungach r'mth poyal vat eyRK2g(#ng the Eﬁ]ﬁ
scores of the i|ndivi dual paws| qi Vvi hg a maxi mu score

of 16. 3n order| @.04kerial ly mep8df® di sease ondd and

5 nrnnrﬂ::rnn t he p

aw volune pf the hind paws
det er i ﬁed t hr odbﬂ@{ghe use of p0-4p¥t hysnonet el 280t

the eng the —tthe—thind (and—othe
;'Q/ gzqg gﬁ?@?“ 4.133

tlssuesf) are ha ed for wei
18 0.0735 0.3375 1.9533
26 0.085 0.6949 1.894
86 0.0228 0.1777 ND
87 0.0297 0.1908 1.706
88 0.0709 0.4803 ND

20 Example 24: Rat in vivo TNFa-induced IL-6 Production assay

Female Wistar-Han rats procured from Charles River Laboratories were allowed to
acclimate for one week prior to use and achieve an approximate body weight of 95-130

™ i o

-~ "ministered test compound via oral gavage 30 min prior to an
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pEhhle 168K ral c}ﬁfb@lﬁe@frgmqmiﬂéﬁrl?a@ofa%rlé b 7-§GRbdks BB dEBarafowed to
har vest ed and st ored C. Media aliquots are

agslimpre@r bye waskiniierto B¢ Sl dchteve e appreseritebedy weight afsl 20-140
ge bn?igié/tOrb% F[Ri%}ulfa C%g %ﬁfne 1ﬁtpa§itefrﬂaﬁ§rla(? 0(1%&7 ral sit?%oen the back

I OScl nce) ues are ulated

adth aa Rbdudio o6 10 ;tngommﬁ opnd @dllagdi @@hohbex) Ln-l&cornplete Freund’s
production was reduced to 50% of the cantrol val ue

a@}lﬁa@t SER: tegal of O 8y gxyBsitesdc évrthpitis grdugtiorsygensnglly observed 12-

B80T B bt iR SE o RO bRy AP AR v

soupd diag 110 {ial opkao.l1:miZotabiNk MheXBA'soMf the tdl otdXlt¢rifate dite on back

to synchronize disease induction. Compound dosing can be prophylactic (starting at time

I

of boost or 1-2 days prior) 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
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.

wvelling in two or more joints.
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(1) 5 wherein X1 is N, NR3, CHR3, CGR3, or 0; X2 is
N, NH,L NCH3, CH CH2, CHCH3 or C-CH3; x 3is N, Cor

w@Rhosibsare X1, X2, and X3 are not all sinultankPCEPI00M62920

X4, X5 are each independently_g CHor N 10 X6 is N
or CRl; where at | east two and4 not nore than four

et ween X1 b e e Gy hE ibre TR AOT0ns SRR S e
and X1, &‘HQ vere %ﬂgb s%fthnéaé{]% I;S‘:%W an(fj(%g%ndent I y be

ei ther single an ar et i c ring, wth

The artRitQVingé fola BhchratRNAIGALY ¥y ﬁa@ihjg encSthiHEoH®f the individual
results; 15 Ris -(cyclohexyl)- pheny

DHEY GIEYER BHEIIM 4PRIC B &Ry I efer téé@W”YdB@QSEWdilﬁ%ﬁse onset and
H)%?ésk Eh'ttﬁg pd S B RE (ﬁﬂle hlftéblg C{%Q is %}f @Jtﬁmu%d tﬁYd:élr RX¥e use of a

nitro, - - OOO or
pMIRAmofﬁttelrs -0-, - NH- -5-, -SO, -S@@-, - NHSOZ-
-NHC(O -, C(O)NH- - C(O)O or a bond; 20 R4is
B 1Hfe cabilo¥ the sty thgﬂhﬁﬂ%dws @hd beRZMsucH aghhab s f@hwleﬁght

substituted with droxy or halo; nis O,
Qetqugnatlon histplogy, q:lw.qr an@@rg@ég‘p@g g&a;l]:sm Addltlonally, blood 18

E@céﬁ%@@g&@ﬁg&g&m %gm% jﬁSI%peﬁle ugﬂik hfhé(% INEFRaér}n’ sgpaér@’l tubes

or -Y2-Y3-Y4-
(BD mlcmmlner))andafrmndtt 70?@ uingl z@@l}@e@ knflagmeatonry cytdkanedgvels (e.g.,

4 | S %71 and H?&\m?@ @Sma %@C&menl%ﬂ%@mue are determined

93% edi’ﬁc BLENOHits R DS The Bval dfMliscadedrd@ction or inhibition is
cyc oaI heterog&:l yl, wherein R5 is optiona

éﬁ@@@m@m%mmn%lte hsingeNBIRANICRhEPEIS DA% FAIURSS %(Y histopathology

Cl.6 alkyl; R8is H, Cl.6 alkyl,
b%ﬁ@&‘%&h@ Jl_Il‘1|\|H§02Ra _COOR 3, -SCPR3, -NH2, - 10
ﬁga\ﬁggese% IH%N)MHQQ Aép:k)wn TlgFaNpQuéedoHugl%ll\ll Chzondrosarcoma
RUAI3%8Geld i cal |y acceptable salt thereof. 2. The
conmpound of claim 1, wherein

SW1353 cells are purchased from the American Tissue Culture Collection and main-
tained in growth media consisting of DMEM medium (Invitrogen) with 10% fetal bovine
serum (Invitrogen), ascorbic acids (Sigma) and penicillin (Invitrogen) under the culture
condition of 37°C in 5% CO,. Cells are plated at a density of 1.0 x 10" cells per well in
100 ul of media 48 hours before the compound treatment. Immediately before the
compound treatment, media is replaced with 160 ul of fresh media. Compound stock (10
mM) is diluted in growth media and added to each well as a 10x concentrated solution in
a volume of 20 pl, mixed and allowed to pre-incubate with cells for 30 min. The
compound vehicle (DMSO) is maintained at a final concentration of 1% in all samples.
After 30 min, the cells are activated with 10 ng/ml of TNF-a. (Roche Biochem). TNF-a
is added as a 10x concentrated solution made up in growth media and added in a volume
of 20 ul per well. Cell plates are cultured for 5 h. Cell media are harvested and stored at -
20°C. Media aliquots are analyzed by sandwich ELISA for the presence of IL-8 as per
the manufacturer’s instructions (BD Bioscience). The ICsg values are calculated as the
concentration of the compound at which the IL-8 production was reduced to 50% of the
control value using XIfit3 in Microsoft Excel program. Certain compounds have an ICsg

1

“>m 0.1-20 uM in this assay.
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15 X1 is N NR3, GR3, or 0; X2 is N, NH NCH3i CH
or GCH3; x 3is Nor C, where X, X2, and X3 are not

w@bdios®sstal t aneously N and X4, X5 are each PCT/EP2007/062920

i ndependently C or N. 3. The c ound of claim1 or 2,
wherein X4 , X5, and X6 are each GR . 20 4. The
conpound of any one of cIaiqﬁa&ngo 3, wherein Ris
-(cycl ohexyl )-R2. 5. The comnpound of any one of
claims 1 to 4, wherein X3 is Nand X1 is CR3. 6. The
tofsompeuod ohfeymykel: of clainms 1 to 5, wherein R2 is
CH 7. The conpound of any one of clains 1 to 5,
wherein R1L is benzyloxy and nis 1. 8. The conpound
of any one of clains 1 to 5, wherein X2 is N WO
2008/ 068171 PCT/ EP2007/ 062920 ~#97 9. The conpound of
any one of clains 1 to wWRefein R2 is -Y2-Y3-Y4-R5,

where Y2 is -C(0)NRa-, ;/ H and Y3 is Cl1.6
al kyl ene. 10. The c u

one of clains 1 to

9, wherein Y4 is -SO24 he coppoyRd of any one of
claims 1 to 10, wherelRn R5 is ¢{+§al kyl. 5 12. The
conpound of any one of clains(l to\Q, wherein Y4 is
-5-. 13. The conpound of aﬁﬂ) e pclains 1 to 12,
wherein R5 is Cl.6 al kyl. 14." The” conpatnd of any one
of clains 1 to 9, wherein Y4 is a bond, and R5 is Cl.6
%bg¥ki 15. The compound of claim3, wherein RL is -CN.

. A compound sel ected fromthe group consisting
of 4-1[4-ﬁ§43benzyloxy-indoI-l-yI)
- pyr Knisd¥-N-EyE-B toR 50851 ohexanol ;  4- [ 4-
(4- bronoi ndol -1-yl) -pyrimdin-2-ylamno
- cyckodRexana) N-CHs, CH, CH,, CHCH; or C-CHj;
4-(4-indol -1-yl)-pyrimdin-2-ylam no] -cycl ohexane

car boxyli c¢. aci - meh e- . sul fonyl ethyl) am de; 15

oo Lo BT BT R R S & e NS fED el ohe
xanol ;  4-

[ 4- (% A8 ahosegh imtpendengy 1> BYF émii n- 2- yI ami no]

-cycl ohexanol ; 4-

[ 4- (% g8 hye-it'ndol - 1-yl ) - pyri m di n-2-yl am no]

- cycl ohexanol ; - o _

{Nﬁééf% &égg&é :a?l %lof r]ﬁ_o)r/e! t)h_ag ¥(§drrgf %15_(2,25(}/, I)g ,nkg{j gld X° are N; and where
the(bonidnbametn X* yid XD and of, 1 2myd etk hold Xy &F eleXgnad X and X°
A B S ErR e E ts RR BB AT P b
poysbdhaaahemically staplg sirndareoiesultsy | )

- pyrim di n-2-yl am no- cycl ohexanol ; _

N- [ 4RGé:acfg&@yljliz%r)_(plyédymﬂ*, Whére/dyish8g1 SYE Ik kach

met hanesul f onam de;
optionally su stitutec{n Wgth methyl, fluoro, chloro, or hydroxy;

R! is halo, nitro, -CN, —-CH,CN, —-OH, -NH,, -COOH, or -Y'R%;

Y!is —O-, -NH-, =S—, -SO—, -SO,—, -NHSO,—, -NHC(O) —, -C(O)NH-, —
C(0O)O—, or a bond;

R*is Cy.6 alkyl, acyl, phenyl, or benzyl, each of which is substituted with 0-3
hydroxy or halo;

nis0, 1, or 2;

D3 e W e C alkyl;
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4- (4-indol-1-yl) -pyrimdin-2-ylam no-cycl ohexanol ;
25 4-(4-indazol -1-yl)-pyrimdin-2-ylam nol -cycl ohexane

w@aoBossilii ¢ acid (1- methyl sul fonyl - prop- 2-yl ) PEERPZIET/062920

4- (4-indazol -1-yl)-pyrimdin-2; glanlnol cycl ohexane
carboxylic acid (1, 5- dlhydroxg pent- 3 -yl) -amde;

4- (4 tn z 1- yriAm ?ﬂé@ 5-C clohexane
carboxyl|cgggléx%#}ﬁyd¢b£§N u q# M

4- (4-indazol - 1- yl&) yrim din- 2 ylanlnol C clohexane
carboxyl i ¢ AGit-¢@)3- -G oxpQor-of9~ —NH-y oy a band:de;
WO 2008/ 068171 PCT/ EP2007/ 062920 -98

4-(4-indazolYigyigapz%h@bﬂésb@fylan1no| cycl ohexane
carboxylic acid (1- hydroxybut-3-yl) -amde; 4- [4-

(4- (2-hydro§y.r 1) zin a a

-pyri mdin- 2= y‘gaﬁzn%ﬁlﬁ y%T’ %@%an&% ~C(ONR'-, -NR'C(O)-, -
(4- herRﬁ@@)(pe N GEQNRY, -NH8O,—, —SO,NH-, or a bond;
(4-indazol -1-yl -pyrimdin-2-ylamno) -cyclohexyl] - 5

nmet hanone ; OIIQ i {65]%,! @910 déycl}%ﬂ({/l heteroqscl lilerﬁm R’ 1Lopt1onally

[4-(4-indaz

met hasihsitutedgwith O or —NHR wheréin each R"is 1ndependent y
[ 4- (4ﬂkwgroxynethyl|ndoI-I-yI) pyri m di n-2-yl am no]
-cyclohexanol 4- [4- (5-nmethoxy-indol- | -yl)

kTR Mra?f] oS TERER oy EPbhes e Nt -

G@d\ﬁlfRf/l—ﬁ\H{@(ﬂ))R +GB PSPy, hati, de-CN;

4- (4-indazol - 1-yl pyri m di n-2-yl am no) cycl ohexane
carb x 2-yl am de;

4- (42|)f%lll z&%ﬁ'gd%(§f¥%? ﬁp§?§1an1no)cyclohexane
carboxylic acid 2- 15 net hoxyet hyam de;

at ¢ Bharppaswically gaceptablepdt Hero§| ani no) cycl ohexane
carboxylic acid 1, 3-di hydroxy- prop-2-ylam de; 4- [4-
(6-nitroindazol -1-yl pyrimdin-2-ylam no) cycl ohexano

OI'C16

7 (3 -hydroxypyrrolidin- | -yl) - [4-

4-indazol y 2-yl am no) -cyclohexyl] - 20
%et hgﬁe Compo%r?&c{%m&xyglﬁr r%l idin- I -yl) - [4-
(4-indazol - | -ylpyrimdin-2-ylamno) -cyclohexyl] -

met thQﬁ%NR C-R?, or O;
4- (4-indazol - 1-yl pyri m di n-2-yl am no) cycl ohexane

car bekyIN sv@eNaci3;, laydppxycid;; net hyl prop-2 -yl -am de
X’ is N or C, where X', X’, and X’ are not all simultaneously N and
X* X are each independently C or N.
3. The compound of claim 1 or 2, wherein X*, X°, and X° are each C-R'.
4. The compound of any one of claims 1 to 3, wherein R is —(cyclohexyl)-R’.
5. The compound of any one of claims 1 to 4, wherein X’ is N and X' is CR’.
6.  The compound of any one of claims 1 to 5, wherein R” is OH.
7. The compound of any one of claims 1 to 5, wherein R' is benzyloxy and n is 1.

8.  The compound of any one of claims 1 to 5, wherein X* is N.
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25 1- [2- (4-hydroxycycl ohexylam no) -pyrimdin-4-yl]
-1 Hindol -5-o0l;
wQ de084681mdazol - 1- yl - pyri m di n- 2-yl am no) - cycl oPer¥P3007/062920
- mor phol i n-4-yl - met hanone; 4-.]4- (4-am noindol - |
-yl) -pyrimdin-2-ylamno | -c cIohexanoI; _
%Zgl 'gﬂ COI]’X? r&n)aycﬁ)ﬁ%lyf ane )8(?/ (lzlgilrptsqotk) SDX{\erem s 4y2/ IY]B—_YJAHRB,rX]/vqiere Y’ is
FA(QBVNIet Ryis quodiY leiAls)allﬁ(yiﬁmﬁm di n-2-yl am noI
-cycl ohexanol ;  4- [4- (6-fluoroindol -1- yI)

1@)’ r TH@ difip 8111')@ (fffE'n? 8nt of leﬁ{sqn%@a%lepem Y*is -SO
1-[2-(4- hydr oxycyc ohexyl am no)-pyrl m d| n 4- yi] 1H i nd
car bo 4& acid neth
?L nil]P‘hEHfPH <1f aw)one Eﬁﬁlwﬁ%s&.tﬁ 11 vlil%fﬁﬁnﬁ% i Ci-6 alkyl.
- cycl ohexanol ;

42.( 4Thmd&np¢unﬂ-qﬂaﬂppne of daims2-tyl9awheae)r tlist-$hexane
car boxylic acid (2-hydroxy- 2-nethylpropyl) anide; 4-

2y Cl(rﬁ?] e aﬁ&}ﬂ(f%oalny bn¥ b laift¥n! (819! DRl @M 89 élkyl.

54 (3-net hoxy| ndazol - | ) pyrimdin-2-yl amn
tyclbnesapind %@nzeesp gl tpéTlePE@o\?/l%bm and gg is Cu
4ik(14- i ndazol - 1-yl pyri m di n- 2-yl am no) - cycl ohexane

car boxyl | c acid (2- hydroxyethyl) -nethyl-am de;

e ShesR Iy PR R kP T, Z Y e

[4-(5-f| uor oi ndol - 1- ylzl pyri m di n-2-yl am nol
1gycAcheyanod selected from the group consisting of:

4- (4-indazol -1-yl pyri m di n-2-yl am no) - cycl ohexane

car bgxyl( h%eﬁ%)l(g(y(ﬂidgpf QM pr%mﬁﬁﬁ@-)&la%ﬁh&?@?’dlahexanol

et hyl am - ret hy| i ndazol
- pyr raHl df %f@ny}néﬁi ho kpxrevwlbﬁai%mao} Cndolr%anol
( 6- hydnaoxdorat J/'ly-lpIyi‘ifiﬁkilﬁLZL Hadtlino |- @¥lohBtathe BarBoyyl RMciIQR -methane-

ano
ﬁ‘ﬁ%ﬁlyfﬂrﬂ'@?mlédl -pyri i di n-2-yl ani no) - cycl ohexane
car béw{%(ﬂdluammwlzl- iy dryaxyidin22-wentiys batckddeydnolam de;

4- (4
Ca TR I R el gt ana
4- (44 ﬁdézmthnl ipflolyt- vlrhmflnmléuym B9 -exrkdhsknedine
car bgxyl éhi‘cyz?d‘d fthdolL1 yll)Spﬂﬁhiayﬂ absllirams @y&&&aﬂw am de;

§a§ @6@1“? z kfeﬁ%ﬁ% I 3l Z-melﬁXFlT‘j exy\ﬁ/eeqaﬁlgﬂxy ?ﬁ‘%@ hydroxy-

bhty()élamﬂd,ol 1-yl pyrim d| n 2 yI ) - cycl ohexane-
. pyr I r[ng 314 nnZo 1111(13(29)'15—_1—’[2'_6 I’?é”an%lo - —y L )2 (ﬁ%lxgnrgl no)
4-(4-indazol-1-yl)-pyrimidin-2-ylamino- cyclohexanol;
N-[4-(4-indazol-1-yl)-pyrimidin-2-ylamino-cyclohexyl|] methanesulfonamide;
4-(4-indol-1-yl)-pyrimidin-2-ylamino-cyclohexanol;
4-(4-indazol-1-yl)-pyrimidin-2-ylamino|-cyclohexane carboxylic acid (1-
methylsulfonyl-prop-2-yl)-amide;
4-(4-indazol-1-yl)-pyrimidin-2-ylamino|-cyclohexane carboxylic acid (1,5-
dihydroxy-pent-3-yl)-amide;

4-(4-indazol-1-yl)-pyrimidin-2-ylamino|-cyclohexane carboxylic acid (1-hydroxy-
but-2-yl)-amide;

4-(4-indazol-1-yl)-pyrimidin-2-ylamino|-cyclohexane carboxylic acid (2,3-
dihydroxy-prop-1-yl)-amide;
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20 am de;
4- (4-indazol - 1-yl pyri m di n- 2-yl am no) - cycl ohexane

w@a008os38i7i ¢ acid cycl opropyl nmet hyl ami de; PCT/EP2007/062920

4- (4-indazol -1-yl pyrim din- 2- y§§n1no) cycl ohexane
carboxylic acid dlnethylan1de 25

ﬁe&gng? 1r@a2hlyk-zﬁdazgrrlzug -2- ﬁng )%1{ l rﬁ/(:gohe)(%ney ﬁaabrgxﬁf)% add H

hﬂéﬂﬁﬂhyﬁdﬂbhuh@xanol 3-
(4-i @q@%@l(fh )1 gfoﬁg' Zj'yﬁ 13631' 16‘91) r15?7}1m1d1n 2-ylamino]-cyclohexanol;

-benzenesul f ona
~ ny droRyrermpReTiste i - & mﬂaz% ¥neyinidigrR igamino) -cyclohexyl]-
nﬁﬁﬁh@h@xanol 4- [4- (6-am noi ndazol -1-yl)

igyL $&§%¥£Ng;9ﬁédPﬁ%? T $E$ﬂ8%¢ﬂ%gY§ppL%deoheﬁd]

hkﬂmdohe, -carboxylic acid nethyl ester; 4-(4- [6-

S syP;X iﬁg ?g%ﬁ‘@[hﬁ/ﬁ}dol' i gl]‘fj%ﬁ/hm’lla%] i ylaﬁmn cycloclilexaqol
-yl p§d ﬂfﬁiamﬁhszxmném ho))- pnunﬁm%ylagympbh elrrshnolg- [ 4-
(5- b@faéxﬂl@&m ng n;lmain)z RY{ih &1 Shedad @J?B&thc acid

i i

-Cy cIohex$ 4- benzyl sul fanyl -i ndol -
§°9¥¥W'9F %i di n- 2- ylan1no] -cycl ohexanol ;  Cycl ohexyl -
(4- i ndolindazyl- pytpyfinddin- 2yahin@)Edehexane carboxylic acid 1-

4- hydr.oxycycl ohexyl am no) - pyrim din-4-yl]-1Hind
%W% %ﬁ%gP%dQ %% acid methyl ester; -
4-({9!411-1(#520] tﬁytpymrﬁdyﬂ-hmianuylo)cmlclhe@thee(mnm&yhc Wi 2-
ﬁ%@%&ﬁﬁ%@dgm EP2007/ 062920 - 100 (1, 4-dioxaspiro
y (4-indazol -1-yl pyrimdin-2-yl)
ami né-(4-indazol-1-ylpyrimidin-2-ylamino)cyclohexane carboxylic acid 1,3-dihydroxy-
prdp22 ﬂmﬂagroxycyclohexylan1no) pyrimdin-4-yl]-1Hind

ol e-4-carboxyl i.c

(4- bér@mﬁr Ao il Sy yReIEoRe ] no

cycl @kxd&bdoipyrrolidin-1-yl)-[4-(4-indazol-1-ylpyrimidin-2-ylamino)-cyclohexyl] -
4- ﬁf . ndazol -1-yl - pyri m di n-2-yl am no) - cycl ohexanecar b

8¥y M %¢cid 5 cycl opent yl am de;

[ 4- ( B-hydtaxay:oligingiHyl) nideli4rindazpl -d mil o) micheL gharipo) —cy:dqohexyl] -

nghgoﬁgld t butyl ester; 4- [4- (1-phenylsulfonyl-
H 1 ndol - - yr|n1d|n 2-ylam no] -cyc] ohexanol ; 4-

[ 4- (‘i%ﬁﬂlﬂf@fépl- %ﬂ/&ﬂyylﬁydinn% o{laﬁllgoyv%h%qle C%leﬁ asid Adrydroxy-2-
firetHyfprop-2matdiyilde; | H- i ndol - 3- yI)pyr|n1d|n -yl am no]
-cyc met h
o nﬁ%?wgﬂww&%hﬁm%l@} R ek 4
[ 4- ( M=4-ndlazat 1-3- yhrinpidin- Enyll:hnmma} -yydotierd]-morpholin-4- yl -methanone;
-cyc
o ddbt eyl TR smraerde . o
[4- iZﬁéﬂﬁquycmeﬁ)dmmOJ myyhyldmp%ryh nliFtirdazolyiGaenrbayjylic acid
nfMGH aligxanol ;
4-[4-(5-methylindol-1-yl)-pyrimidin-2-ylamino]-cyclohexanol;
4-[4-(6-fluoroindol-1-yl)-pyrimidin-2-ylamino]-cyclohexanol;
1-[2-(4-hydroxycyclohexylamino)-pyrimidin-4-yl]-1H-indole-4-carboxylic acid
methyl ester;
4-[4-(6-methylindol-1-yl)-pyrimidin-2-ylamino]-cyclohexanol;
4-(4-indazol-1-yl-pyrimidin-2-ylamino)-cyclohexane carboxylic acid (2-hydroxy-
2-methylpropyl)amide;
4-[4-(3-methylindol-1-yl)-pyrimidin-2-ylamino]-cyclohexanol;
4-[4-(3-methoxyindazol-1-yl)pyrimidin-2-ylamino]-cyclohexanol;
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4- [4- (7-nmethoxybenzo [d] isoxazol-3-yl)
-pyri mdin-2-ylam no] -cyclohexanol; 15 4-

wQ de08/festet hyl - | H i ndazol - 3-yl ) - pyri m di n- 2- y| BOT/AP3007/062920

-cycl ohexanol ; 4- [4- (5-fl uor%)enzo [d]
i soxazol 3-yl) -pyrimdin-2-ylamno] -cycl ohexanol;

o i SURABERL Pl 2 saiagl culohessne cabandiceid -
yqraxyethyl)-metijyl-amidzol e [4, 3-a] pyridine-3
- Y| pyrh i gy Ha&g%’cﬂn@e@qu_ py?yﬁﬁﬁ&ﬁﬁnp— []- 1 1nc{o‘f'e 6-carboxylic acid

(4- met hoxyi'n imdin | am no]
mefhel efi@xanol ; 20

<(:| 1- [f?' 45Wﬂfﬁﬁ&&yp%d()hﬁﬁyd1@mn§’])anﬂﬁé &Vcﬂﬂh@xeﬂfrol/' I -1Hin
azo ace
(4- h%é? d}%ﬂzg}% —é/],Péfml %édamu'ﬁ?/) fyﬁ][oé]]eﬁa(nf ?{Hoxylic acid (1-methyl-2-
hethnythafehyl iwldmidesobut yr- ami de. 17. A process for

t X XZ
AL R Al A M A
st eptdf- (ﬁ;knrdtﬂxymeﬁgh@@mbilw@spmmfdm {ny) -cydohdgxanol;

c OC[r ; @%@sig%‘z/ef rln igﬁegmmllféfiz ﬁ&rhﬁmo)%lgﬁ%hgéﬁ%gérhc gcid (2 hydroxy-

4-(4-indazol-1-ylpyrimidin-2-ylamino)-cyclohexane carboxylic acid (2-hydroxy-
propyl)amide;

4-(4-indazol-1-ylpyrimidin-2-ylamino)-cyclohexane carboxylic acid (1-
methylsulfanylprop-2-yl)amide;

4-(4-indazol-1-ylpyrimidin-2-ylamino)-cyclohexane carboxylic acid N-(2-hydroxy-
ethyl)-N-ethyl-amide;

N-(4-indol-1-ylpyrimidin-2-yl)-cyclohexane-1,4-diamine;

N-(1-[2-(4-hydroxycyclohexylamino)-pyrimidin-4-yl|-1H-indazol-6-yl)-acet-
amide;

4-(4-indazol-1-ylpyrimidin-2-ylamino)-cyclohexane carboxylic acid
cyclopropylmethyl amide;

4-(4-indazol-1-ylpyrimidin-2-ylamino)-cyclohexane carboxylic acid
dimethylamide;

4-[4-(5-methylindazol-1-yl)-pyrimidin-2-ylamino | -cyclohexanol;

4-(4-indazol-1-ylpyrimidin-2-ylamino)-1-methylcyclohexanol;

3-(4-indazol-1-ylpyrimidin-2-ylamino)-benzenesulfonamide;

4-[4-(5-hydroxymethylindol-1-yl) pyrimidin-2-ylamino|-cyclohexanol;

4-[4-(6-aminoindazol-1-yl)-pyrimidin-2-ylamino]-cyclohexanol;

1-[2-(4-hydroxycyclohexylamino)-pyrimidin-4-yl]-1H-indole-3-carboxylic acid
methyl ester;

4-(4-[6-(2-hydroxyethylamino)-indazol-1-yl|-pyrimidin-2-ylamino)-cyclohexanol;

4-(4-indazol-1-ylpyrimidin-2-ylamino)-1-methyl-cyclohexanol;

4-[4-(5-benzyloxyindol-1-yl)-pyrimidin-2-ylamino]-cyclohexanol;

4-[4-(4-benzylsulfanyl-indol-1-yl)-pyrimidin-2-ylamino|-cyclohexanol;

Cyclohexyl-(4-indol-1-ylpyrimidin-2-yl)amine;

1-[2-(4-hydroxycyclohexylamino)-pyrimidin-4-yl]-1H-indole-5-carboxylic acid
methyl ester;

A fA4 A

ol-1-yl-pyrimidin-2-ylamino)-cyclohexanone;



Rl (V), and a step of coupling said carboxylic acid
with a hydroxyl Cl.6 akyl-, Cl.6 al koxy-, Cl.6 al kyl -

w@soesaycl oal kyl -, het er oal kyI , CL.6 al kyl suPCnygP2000062920
Cl.6 al kyl sul finyl- am ne; p}hereln R2 is COOM or
COCEt, Re and K are [ ndependerq 'y hydr ogen hydr oxyl
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-[4-(5- ﬂuorobenzo Jisoxazol-3-yl)-pyrimidin-2-ylamino]-cyclohexanol;
4-(4-pyrazolo[1,5-b]pyridazin-3-ylpyrimidin-2-ylamino)-cyclohexanol;
4-(4-[1,2,4]triazole[4,3-a]pyridine-3-ylpyrimidin-2-ylamino)-cyclohexanol;
4-[4-(4-methoxyindazol-1-yl)-pyrimidin-2-ylamino]-cyclohexanol;
20 (1-[2-(4-hydroxycyclohexylamino)-pyrimidin-4-yl]-1H-indazol-4-yloxy)-

acetonitrile; and

N-(1-[2-(4-hydroxycyclohexylamino)-pyrimidin-4-yl|-1H-indazol-4-yl)-isobutyr-

amide.

17. A process for manufacturing compounds of formula (I’),

25
()

comprising a step of hydrolyzing compounds of formula (V) to the corresponding

carboxylic acid,
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R2

R1

(V), and

a step of coupling said carboxylic acid with a hydroxyl C,.¢ akyl-, C;_¢ alkoxy-, C;_ alkyl-,
Cs.10 cycloalkyl-, heteroalkyl-, C,.¢ alkylsufonyl- or C;_¢ alkylsulfinyl- amine;

, wherein R* is COOMt or COOEt, R, and R¢ are independently hydrogen, hydroxyl C,.
akyl, Ci.s alkoxy, Ci.s alkyl, Cs.;o cycloalkyl heteroalkyl, C;, alkylsufonyl or Ci,
alkylsulfinyl, Z is N or C and X', X*, X® and R' are as defined in claim 1.

18. Pharmaceutical compositions comprising a compound according to any one of

claims 1 to 16 and a pharmaceutically acceptable excipient.

19.  The compounds according to any one of claims 1 to 16 for use as therapeutic

active substances.

20.  Use of compounds according to any of claims 1 to 16 for the preparation of
medicaments for the therapeutic and/or prophylactic treatment of a ¢-Jun N-

terminal kinase mediated disorder.

21.  The use according to claim 20, wherein the ¢-Jun N-terminal kinase mediated
disorder is autoimmune disorder, inflammatory disorder, metabolic disorder,

neurological disease, or cancer

22.  The use according to claim 20, wherein the ¢-Jun N-terminal kinase mediated
disorder is rheumatoid arthritis, asthma, type II diabetes, Alzheimer’s disease,

Parkinson’s disease or stroke.

23.  The invention as hereinbefore defined, particularly with reference to the new

compounds, intermediates, medicaments, uses and processes.

X%



