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COVPOUNDS AND COWMPCSI TI ONS AS | NHI BI TORS OF RECEPTOR

TYROSI NE KI NASE ACTI VI TY CROSS- REFERENCETO RELATED
W@ERWEIATE ONS Thi s application clains the benePCT/U81004/026373

priority to U S. Provisional Patent Applications:

60/ 495,406 filed 15 August 2003; 60/524,357 filed 21

Novenber 2003; and 60/565,367 filed 26 April 2004. The

full disclosures of these applications are

i ncorporated herein by reference in their entirety and

for all purposes. BACKGROUND OF THE | NVENTI ON Fi el d of

Eﬂﬁpéﬂéﬁﬁ\ﬁﬁ%ﬂa{(ﬂﬁ WQ«QW&%@@\% BN OB DR e

conpounds a OSINE IGNASEEATTAVIEE to treat

or prevent seases or o'lgsor ers assoclated with cSRC,
Lck, FGFR3, FIt3, TrkB Bm( and/or PFGFRa ki nase

Iagltr b\él %gCRB%%kgj‘:pro el ns Ci%]%’l’ﬁﬂT ay a cen?ﬁﬁlw%l ein

t he t f d I

e L0 LRl AP SO 6% B e
ApplRakibhl60/498%0k id 1 NBughst QDO?f6OFm%%7|ﬁl&ii§?Nokzé‘tﬁBé{dz®o3 and

receptor tyrosine kinaSes such Fns-1ike tyrosine

60/564,8GEBled 26FAnrH)2004! Fhefidl dlSI@OSW@d)thWDpﬁ@@Dm are incorporated
ceptor ki nase@%F_’DGF{I;&FQI receptor kinase for stem

here‘& |re 50cg A0 theirentirety f?é?‘ Y08t h factor receptor,

trkB, and the fibroblast growth factor receptor

(FGFR3); non-receptor tyrosine kinases such Abl and

the fusion kinase BCR Abl, Fes, Lck and Syk; and

seri ne/t hr eoni BACKGROIEND (Ih THE ENRENTINW ki nases

(e.g., MKK6) and SAPK2b. Aberrant kinase activity has
Fielbefthedhseaitird i n many di sease states including benign

and malignant proliferative disorders as well as

di sdheéaventieupravidgs fmonel olasp pf egmpeiinds.aharmagentieal @ﬂmposmons

comprias Sy Srrparn s oo S ik ASRstmS BTEHE PEpRlent
dlseaQEé)(tnedﬁerérQ %&%@1&1@6‘&%@{ @SR@ henererRs, EiP, eFideBhﬁ( B&d/or PFGFRa

usef he treatment of ki nase-associ at ed
kinase act1v1ty.

Background

The protein kinases represent a large family of proteins, which play a central role in
the regulation of a wide variety of cellular processes and maintaining control over cellular
function. A partial, non-limiting, list of these kinases include: receptor tyrosine kinases such
as Fms-like tyrosine kinase 3 (F1t3), platelet-derived growth factor receptor kinase (PDGF-
R), the receptor kinase for stem cell factor, c-kit, the nerve growth factor receptor, trkB, and
the fibroblast growth factor receptor (FGFR3); non-receptor tyrosine kinases such Abl and
the fusion kinase BCR-ADb, Fes, Lck and Syk; and serine/threonine kinases such as b-RAF,
MAP kinases (e.g., MKK6) and SAPK2p. Aberrant kinase activity has been observed in
many disease states including benign and malignant proliferative disorders as well as

diseases resulting from inappropriate activation of the immune and nervous systems.
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di seases. SUMVARYCF THE | NVENTI ON I n one aspect, the
present invention provides conpounds of Fornula I: N
WO oosfoiasks R i s sel ected from hydrogen, hal o, PCT/US2004/026373
G -6al kyl , hal o-substituted-C -6al kyl, al koxy,
hal o- substituted-C al koxy, -OXOR 5, -OXR 6, -OXNR R ,
- OX &el ¢o ?B.m of 1 iR eRitch 1n?ﬁﬂﬁ tﬁé%ﬁv of WD 8F ﬁioﬁ: ﬁﬂ'otem
is select eg l%ﬁ om a ond C _al kylene, ealkenyl ene and
kinaseR afihdrkythytefore,; expheted borbdRTsed i ﬂmematmimhblfklnssd -gssoaated
& from hydrogen or alkyl; Ris selected from hydrogen,
diseagpsa| kyl and - XOR 7; wherein X is selected froma bond,
al kyl ene, C2-6al kenyl ene and C2 al kynyl ene; and R7 is
i ndependently s f pgkﬁ% al kyl; R
Is selected fro%lt%%/ﬁ%%gn@ ﬁﬁmﬂ()ﬁ
cy cIankaspSs) thie mspn@ﬁver@hemm@domomwf@tmﬂa I and
C - oheteroaryl Co™al kyl; or R and R together with the
nitrogen atomto which b@ta,h RRand R are attached form

C shet erocycl oal kyl or eteroaryl; wherein a
nmet hyl ene of any heterocycl Ik formed by R and R
can be optionally repl ace by - or -S(0) 2-
wherein any aryl, heteroa ,/ oaI kyl or

het er ocycl oal kyl O R oRy Ncon‘oNnatl on of R and R can
be optionally substitut ed by 1 t<R23 radi cal s
[ nde%yﬂﬁtﬁntly selected from-XNR R -XOR, -XNR R,

, -XNR C(OR, -XOR, - XC(OOR, -XC(OR,
C . gal kyI is sgﬁ'@feﬁrﬁ%?ry k (ﬁ@}géﬁ’ haloCC1 5a|11€311 q{a@@éwstltuted-cl salkyl, Ci.
C3-1 2cycl oal and I oaryl | ; wherein any

6aﬂ<®dyklyd104subsiit1ktydi@malh6x3c aﬁ)}ﬁm e@am@—@ms&mx@m&, —XRg, -
XNRrSIe{? LS%?%\%)&E RIA el}gmr}?dl C%’etedeﬁ'o%g%%gné i 1$a1ky1\| %

B L
salkyindependent | y sel ected fromC -sheteroaryl, N 7R7, -

Rs is selected from hydrogen, C;galkyl and —XORy; wherein X is selected
from a bond, C1_galkylene, C;.salkenylene and C,.salkynylene; and Ry is independently
selected from hydrogen or C.¢alkyl;

Rg is selected from hydrogen, Ci.salkyl, Cs.12cycloalkylCo.4alkyl, Cs.
sheterocycloalkylCy.qalkyl, Ce.j0arylCo.qalkyl and Cs.joheteroarylCoqalkyl; or

Rs and R together with the nitrogen atom to which both Rs and R are
attached form Cs_gheterocycloalkyl or Cs.gheteroaryl; wherein a methylene of any
heterocycloalkyl formed by Rs and Re can be optionally replaced by —C(O)— or —S(O)2—;

wherein any aryl, heteroaryl, cycloalkyl or heterocycloalkyl of Re or the
combination of Rs and R¢ can be optionally substituted by 1 to 3 radicals independently
selected from —XNR7R7, —XOR7, —XNR7R7, —XC(O)NR7R7, —XNR7C(O)R7, -XOR7, -
XC(0O)OR3, —XC(O)R, Cy.6alkyl, Cs sheterocycloalkyl, Cs.ioheteroaryl, Cs.iacycloalkyl and
Cs-10arylCo.salkyl; wherein any alkyl or alkylene of R; can optionally have a methylene
replaced by a divalent radical selected from ~NR7C(O)—, ~C(O)NR7—, -NR7-, —C(O)—, —0O-,
—S—, —=S(0)- and —S(O),—; and wherein any alkyl or alkylene of Rs can be optionally

2
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CONRR, - NRC(COR, halo and hydroxy; wherein R7 is
i ndependently sel ected from hydrogen or Ris selected
wo c@si0ivpas ogen, C6-i oaryl and C oheteroaryl; WeT/@52004/026373
any aryl or heteroaryl of is optionally substituted
with 1 to 3 radicals independently selected from -XNR

substﬁg\-e& gécﬁo 13 radffdRs: 1nde§@ﬁc@1ﬁ?sele€té@fr@1’zt5 gh@f\e?édfyﬂ ~NE&;R;, -

nitro, cyano, hydroxy, halo and
C(O)hR7R7,SNIACG(OYR ¢ dhal0 and hytitoxly; whdremeRanis Y¥ndepandRntly gelaeted from
descri bed above; and R is C6-ioaryl CO4alkyl; R3 is
hydregeng Cagalkylom hydr ogen and C ’\al kyl; R4 is sel ect ed

f ;ﬁg}z er Ocy c? og‘?{% ﬁékgﬁ%ﬁ%ﬂ C%.Q?r)}r ?l%d gs-g)mtﬁoa:é%;dwherein any aryl

or hefdro A ES KR Oig loptibianl lydabitithted whigr lefor @dicalikddpendently selacted from
optionally have a nethyl ene repl aced by a dival ent

XNRa%h, cxo%ver%(é}%ﬁ(%a) R, 9K C(O)R, Csealkyl Sr-@fkoxyaRigrog gipno;

s O APl S SRR L 8 g apove

Rglst(%lgarﬁ@‘d' SRYS sel ected from hal o, C alkyl, C "al koxy
hal o- substl uted-C .6 al kyl, hal osubstituted- C
. al Roxy, is seiRcted foprhydrogé(anil (Realkg40) 0-2 R, - XO(O) R

) N}P?O?Rﬁlécte‘g% e g ety @%&oey@fﬁ'ﬁcﬁcﬂw)@ Ce.
o e R S gty e

a medindenE replaeet ey mélvylent n&ﬁsalaebcmdﬁm yC(Ohe t—ShOfaﬁ(Ql)— and - (O)—

whegglisard L BGRESATTL CUISHFY °ails'1¥= Selpacy Lol 0t 5 9P Bpafly substicuted
by 1 &3@@9@1@9& etk "fgld?ol 6 ghu%% Halgfsﬁﬁﬁlt@t%d- C,galkyl, halo-

escri ove t’he’ N-OXI de derivatives, prodrug
subseleféd@t_ialasy, PKRE,eH @R, dXS(ORtLRy,esKS(O) iRy €XE(O)RyorEECE)ORy,
and m xture of isaoners thereof

X Rao SRS X ROB DI Ko N QIR ol VEFNReRgand -
XC@@@%&@&?  PherstioR of DM Sies B SRERNR, ANRRELed 1 Co

I on prOV| es a phar maceu

12cy@l@ﬂﬁﬂ@03ﬂﬁfﬂl W%Eéﬁetﬁ@fﬂk;ﬂﬂ?&C&aﬂW@ﬁyhﬁndF@{ ﬂ&h&t&ohryhrwherem

N- oxi de deri vati ve i vidual isoners and m x

Xt u
any aifyl,ihstenearyl, t:m_lc@byl oréuetegpoahlaalﬂmb@ma i8 @pns}nadlyosgb@t&meé bylto3
radlca?s letctc]eedrf? 'Ci. 621kafj %(BSI% and I3((3(0)NR7R7, wherein X and R7 are as

described above; and the N-oxide derivatives, prodrug derivatives, protected derivatives,
individual isomers and mixture of isomers thereof; and the pharmaceutically acceptable salts
and solvates (e.g. hydrates) of such compounds.

In a second aspect, the present invention provides a pharmaceutical composition
which contains a compound of Formula I or a N-oxide derivative, individual isomers and
mixture of isomers thereof; or a pharmaceutically acceptable salt thereof, in admixture with
one or more suitable excipients.

In a third aspect, the present invention provides a method of treating a disease in an
animal in which inhibition of ¢cSRC, Lek, FGFR3, Flt3, TrkB, PDGFRo. and/or Bmx activity
can prevent, inhibit or ameliorate the pathology and/or symptomology of the disease, which

method comprises administering to the animal a therapeutically effective amount of a
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one or nore suitable excipients. a third aspect, the
present invention provides a nethod of treating a
walk@sasa2s n an animal in which inhibition of cBRZUS100k026373
FGFR3, FIt3, TrkB, PDGFR a and/or Bnx activity can
prevent, inhibit or aneliorate the pathol ogy and/ or
comBERLPRRAM L B} o Nl SRafive M R ARk R of isomers
thereef, be e bharthaasmivally atcepeabiguaitnhbredf. Fornul a | or aN oxi de
derivative, individual isonmers and m xture _of isoners

t hefedfourraspeqsithe peasenirinveaoy Prvidep thgiss of gjcpmpound of

L he In f ou . at i N t] ; ]
b ) P e
cSROAMK RBGFRBEFRS, TBLKBERDCGERR ndfo? BrixX saivitygoatributsas ée pathology

an animal in which cSRC, Lck, FGFR3, FlIt3, TrkB, PDGFR
and/errsgmgtonBrirgyef theidisgaseont ri but es to the pat hol ogy

and/ or to 0 of .t he..di - '
et SEEARP R bR Prestl 3oL ERIRES  oladdsy b bEerARRE Fhpounds
of F&RMPOLARISHhE N-65:808Ubivkivad) r derbostides, dRNvidadliiydsers and
~prodrug derivatives, individual isomers and m xture of
mixtirearfescendr$ thesoff, andrible phrsmperatiasibeascertable palicbersphbl e
salts thereof. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Definitions "Alkyl" as a group and as a structural
el enent of other groups, for exanple hal osubstituted-
al kyl and ¥RV EDFBRSPRIPTION OFtIHE INVENRIONd Of
bhanched. G - 4-al koxy includes, nethoxy, ethoxy, and
. |.i ke. Hal o-substituted al kyl includ
£ y es
—e‘g'nﬁ')fglguororret hyl, pentafluoroethyl, and the Iike.
" A YAk yTR 08 gRoupRING QY @lsirGetefal Elument dfi oty |greup) fomekample halo-
ring assenbly containing six to ten ring carbon_atons.

subsHittedeallyind, alleonyl carelye dGthepsieaight-chpingdphbriapehed. Ciq-alkoxy
. f bl henyl ..+ Ar. " ' '
R A N R R S e

pent&ﬁﬁor@ét}i ], Whee iree or nmore of the ring menbers are a
eteroatom For exanple heteroaryl includes pyridyl,

i nddiArkl” meeia zahgrdocyais erdisedibigiclic guoinasiciring assembly containing six

to 10 GEGRIboR s 108 VTR B P D! DoAY yircferably phenyl.
“Arﬁgﬁé”%gingxldivgléﬁt AWkl derived from an aryl group. ‘“Heteroaryl” is as defined

Jont

for aryl where one or more of the ring members are a heteroatom. For example heteroaryl
includes pyridyl, indolyl, indazolyl, quinoxalinyl, quinolinyl, benzofuranyl, benzopyranyl,
benzothiopyranyl, benzo[1,3]dioxole, imidazolyl, benzo-imidazolyl, pyrimidinyl, furanyl,
oxazolyl, isoxazolyl, triazolyl, tetrazolyl, pyrazolyl, thienyl, etc.

“Cycloalkyl” means a saturated or partially unsaturated, monocyclic, fused bicyclic
or bridged polycyclic ring assembly containing the number of ring atoms indicated. For
example, C3.jcycloalkyl includes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc.
“Heterocycloalkyl” means cycloalkyl, as defined in this application, provided that one or
more of the ring carbons indicated, are replaced by a moiety selected from -O-, -N=, -NR-,
-C(0) -, -S-, -S(0) - or -S(O),-, wherein R is hydrogen, C;.4alkyl or a nitrogen protecting

group. For example, Cs.sheterocycloalkyl as used in this application to describe compounds
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oxazol yl, isoxazolyl, triazolyl, tetrazolyl,
pyrazolyl, thienyl, etc. "Cycloal kyl" neans a
waatanatsesl or partially unsaturated, nonocyclieCT/U8®ed026373
bi cyclic or bridged polycyclic ring assenbly
contai ning the nunber of ring atons indicated. For
ih inFHial ' BAEhRARIdinyl, piperidinylone,
o LR oy e iReiny . piperidiny
1,4-diddetBoancyitopdbldet-8-yleetns cycl oal kyl, as defined in
this application provided that e or .nore of th
ri nHalaegRHer hala) BREEaEbly AFreseals cRIER Ob JuoronRyigngy lso be bromo
Orio&glected from-O0, -N5, -KR-, -C(O -, -S-, -S(O - or
-S(0O) 2-, wherein Ris hydrogen, C ~alkyl or a nitrogen
pr ot“Bedat’ ) GtreitidgDd and- O catientp refer 1 a-rabthoé pHaljeviiating] drybating a
as usedin this application to descrihe conpoundsof the

diseaspgd{er hatiand arl GBS, HBIthGRFes§HY ApSTIPHOT fhe term “freatment”

_ oer azi nyl . i vl . By . '

i B Pl BE Pl ey LB SRt o s

suppbekiop tiehteient, ahdlvding peaarnt of paies at sk 6f dontractidiihe digase or
al so be brono or iodo. "Treat", "treating"

and
suspeatedstet va contrastedrthe disaasess Wis asill aptieas. dDisrigrg further includes the
abating a, di sease and/or.its. attendant synptons. In
treat{nﬁg% tt?F g?eq’??ayo(g@)&grﬁﬁsfo&ho,ftb?]éls?ag?‘m "treatment" includes
bot &R ueRIVET aPhisclTRMEN ATt dc§ah MRRfingdSn sl d episodes
curative or disease suppressive treatnent, including
invotvisgderegitlated Fid réceptos tyrpsing kinagsf activiy.r act i ng t he
di sease or“sugﬁ)ﬁcted to have contr ac{]gld thg di sease a
wel [Thederm {prapliylagiics mepps CDEVEIHOR PHIAP OPFRE L HEYTERS ©
cadd ﬂ{,ggn-ﬁ hQncalitt he di sease.
dlseélsﬁg er%géﬁéﬁlﬁggfﬁg? cggioa%ﬁg%féigﬁﬁrr%;aﬁs 1e ficacy in
t r edlliertgrm® Mipbdynef pepiressias’ ds mval hdreig nttane gdhadtiscitish o8 the active
receptor tyrosine kinase activity, The tﬁrm . .
compeynsiinyREents beingEhmprer Hagestdy e eirbnphyse phibeglissase g be treated, in
. L eC U ' S [ ' e :
whidh SR T6 FoxRingtl £330 oP U bhREHELEU AR digndsed or which
patidHtHE & & cOMitias eUs edhiringlaahedicm aratnmiong sdidifiororeswiting from an
the active conpound to patients being in _a pre-stage
accident undgnwhishliyis pikakydhaifa qomespiindisdisaage well develared, i n

whi atients far exa e a.prles e. . e
cor r Db oS R TR PP i e gotvity” as
usePhBeih In@udRMBlittié A8 liritedto, Rukdngs R Caltd meebliEieikemia

or a condition resulting from an . .
(AML), AML with trilineage myelodysplasia (AML/TMDS), acute lymphoblastic leukemia

(ALL), and myelodysplastic syndrome (MDS). This term also, specifically includes diseases

resulting from F1t3 receptor mutation.

Description of the Preferred Embodiments

The invention provides a novel class of compounds, pharmaceutical compositions
comprising such compounds and methods of using such compounds to treat or prevent

diseases or disorders associated with cSRC, Lck, FGFR3, Flt3, TrkB, PDGFRa and/or Bmx
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accident, under which it is likely that a
correspondi ng di sease wll devel op. The term "di seases
WO pwslovisegy deregul ated FIt3 receptor tyrosine RETYEHSE04/026373
activity" as used herein includes, but is not limted
to, | eukem as including acute nyeloid | eukema (AM),

28 cHMBLRMN SRbR il h fobddoly TOPEN. theBlt end FGFR3
kmaﬁ%h%ﬁ bhlgg{a#clzdd?%uker% ag(ALL) dgxrryel odyspl astic

recepsanjnm (MDS). This term al so speci fically includes
di seases resyltin Flt3 recept t at
Des@??‘&ﬂ‘?%‘?io m%%‘g EﬁnF% “@Hﬂ?@‘f’ﬁﬁeﬂ lornventl on
pr okédes R sBRYEH iohPBRIrGdenS RAD AN KoxPNADRBREULORRP, —

conposi ti ons conprising such conpounds and net hods of
OXNI%R@&GXOMW@W SXINR/KNFR; end pKeiRaRs; Wheseingeés sglected from

dj sorders assoc d vvltr};? ]§C Lck, FGFR3, FIt3,
a bong, (. 631523@??:?2& YB¥ERSi ty. In particul ar,

the npogrggl%cégwnhhﬁﬂo { ENGHIcHANAL XOWE whefch 1Y selected

receptor i nases n’one efrbodi ment, wt
fromrzﬂfdiaﬂeﬁgaalk}dem E‘@@alheigllm ahd Chydlkydyleries asERe tstladieﬁenchntly
hydr ogen, hal o, | koxy, -OXOR 5, -OXR 6 - OXNR R,
selectadxopir Dxdrogex QR Xﬁiﬁ( and -XNR R : wherein X is

sel ect ed d
%I ky n{/sl ngr%%dwh%&f)%cf ed Afl Cﬁ%‘%géel%ﬁ%4£6af @5]
3het@6@ci&émlco »alitgy1 eCdy  2yiCs. sl leaideds. 161[awroarytﬁimd1kyl; Rg is hydro gen or

al kyl ene, C - al kenyl ene and C al kynylene; and R is
Cy sallﬁy:le?fendently sel ected from hydrogen or G -6al kyl; R

IS I ected I

cycl aI ky F%%?%ﬁ%g%ﬂg ?%elflgf)%eg@%ﬁ% tP Qxal%gobm{] [BS and Rg are
attackBd kaa @l @@t&o@cl@alkyaaﬂcghetmume mafeyﬂ magnmel qf aRyi s

hydrogen or Ctalkyl; or R and R together wth t
hetervicyelogiésyl @tmmi by Rwlan@ Rs ot be eptipnallRreplaced by a@ﬁ@}j‘ gk $60)z2;

Cs”™het er.oc

N R R T T N

combAAtiBEoPR] hﬂH‘R!; tah BeLoPhivaaty éiﬂﬁsutﬁfe@)by"l @Erad{ca)s independently
selected from —XNRyR7, —XC(O)NR7R7, —~XOR7, —XNR7R7, ~XNR7C(O)R7, -XOR7, —
XC(O)R7, C1.6alkyl, Cs.sheterocycloalkyl and Ce.10arylCosalkyl; wherein any alkyl or
alkylene of R, can optionally have a methylene replaced by a divalent radical selected from
—NR;C(O)-, ~C(O)NR7—, -NR7~, —O—; and wherein any alkyl or alkylene of R; can be
optionally substituted by 1 to 3 radicals independently selected from Cs.gheteroaryl, -NRyR,
—C(O)NR7R7, -NR;C(O)R7, halo and hydroxy; wherein R is independently selected from
hydrogen or Cr.salkyl;

Ry is selected from hydrogen, Cs.joaryl and Cs.joheteroaryl; wherein any aryl
or heteroaryl of R; is optionally substituted with 1 to 3 radicals independently selected from
—XNR7R7, —XOR7, ~XORg, —XC(O)ORj, Cy_salkyl, C;.salkoxy, nitro, cyano, halo, halo-
substituted-C.salkoxy and halo-substituted-C.¢alkyl; wherein X and Ry are as described
above; and Rg is Cg.10arylCo.qalkyl;

R; is hydrogen; and
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wherein any aryl, heteroaryl, cycloal kyl or

het erocycl oal kyl of or the conbination of R and R can
wheospidsenal |y substituted by 1 to 3 radical s PCT/US2004/026373

i ndependently selected from-XNR R, -XC(ONR R, -XOR

, -XNR R, -XNR C(OR, -XOR, - XC(OR, Calkyl, C

- ghey er oc GhiRalkk ﬂonaogloé}ylcogawi L d,. @h&y oarydO@ratiiyl wherein

any al kyl or al kyl ene of "can opti onal have a

said anyt bryheteroanyé pfﬁmsohubgtltatedi by lte atradlaais e@lectg@fremt@éo fPdm —
XORanVX%%oP&g& o8 %C@)R@al?(%@)g&ﬁ o?@l@gt%&]b’gé (E)IRé)’d_

d L.
XC( gNﬁ ShORR yI M@&%Rg@ ﬁﬁg@ﬁ%ﬁm& 258 %(W?Xﬁg?owgﬁng and
R, afeyd descyibetvabee; Ro R Cﬁghewwpelnaﬂétmwoyalgel adreeain Ro gmeptionally

oGS b Ul B RS

wherdfil €. ﬁ@é'aréés&égdﬁ%aibbyewbs“tm ed with 1 to 3
radi cal' s 'i ndependently selected from-XNR R, -XOR

- XORh anotXéx @)ddiment, R, &l sklebted Gom hydrogan, halof E€osalleyandOXOR’,
hal o, hal gsubstit ut ed-

-al k d
MR DRy m%@b@s%m jand YRy, whegin i pelectgdl from a bond,
d
L
hyd@ﬁy—eﬂm?h@d mafkmb(@@ﬂgﬂ KB is sa!latﬁedafmnﬁmddo@nyphemwl benzyl
het er oar is substjtuted by 1 to 3

cyclepanéd: es¢ Grhuarh dimethylamipperopenylpryclohexst [%)an ydr%g(rbyps&

e B U, A P A

am1ﬂ!h§ oY1) mEtRNGniRnéHeopds, 1@@&1@@@@@@@@ peﬁatylsbml @ropyl
erocycl oal kyl Co-4 "a] kyl ; wherej n 1S optiona
metmmwhﬁud,euetbyxyceﬂl@nﬂ, la@ﬂw&agms%b‘ét& %ﬂ?%h?mmo etﬁ/.‘/l dimethyl-

am“é? Br°§§ g@?@?’é{%&ﬁ%@ grah?’n ané}!ﬁlw @et*émﬁlﬂﬂ&&ﬂ? Rzepan-1-y1,

[1 4@%@%@& gr ﬁiﬁbﬂﬁ%%ﬁl@tﬁm diéﬂi}@»arrﬁl(ﬁbﬂhS’KMmd%ﬁﬂRl 5m11=1(9)§8pr0py1
, - XRand -XNR R ; wherein
amm@bwt ésrd:foncamﬂwlbba@bty@nm%byleeﬁébalmylefémeﬁwéhﬁé [bﬁ&dlazepan-

LR, R RS I o,
axmﬁé/ HERIE TnetRNSINIno-RERAY b-hydroxy-2-phenyl-ethyl, pyridinyl-ethyl,
morpholino-propyl, morpholino-ethyl, pyrrolidinyl, pyrrolidinyl-methyl, pyrrolidinyl-ethyl,
pyrrolidinyl-propyl, pyrazinyl, quinolin-3-yl, quinolin-5-yl, imidazolyl-ethyl, pyridinyl-
methyl, phenethyl, tetrahydro-pyran-4-yl, pyrimidinyl, furanyl, isoxazolyl-methyl, pyridinyl,
benzo[ 1,3]dioxol-5-yl, thiazolyl-ethyl and thiazolyl-methyl; or Rs and Re together with the
nitrogen atom to which both Rs and Rg are attached form pyrrolidinyl, piperazinyl,
piperidinyl, imidazolyl, 3-oxo-piperazin-1-yl, [1,4]diazepan-1-yl, morpholino, 3-oxo-
piperazin-1-yl, 1,1-dioxo-1 AS-thiomorpholin-4-y1 or pyrazolyl,

wherein any aryl, heteroaryl, cycloalky! or heterocycloalkyl of Rg or the combination of
Rs and R can be optionally substituted by 1 to 3 radicals independently selected from methyl-
carbonyl, amino-methyl, amino-carbonyl, methyl-sulfonyl, methoxy, methoxy-methyl, formyl,

fluoro-ethyl, hydroxy-ethyl, amino, dimethyl-amino, hydroxy, methyl, ethyl, acetyl, isopropyl,
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cycl opentyl, cyclobutyl, dinethylam no-propenyl,
cycl ohexyl, 2, 3-di hydroxy-propyl, piperidinyl,
wa@aniosoiesas bonyl - et hyl , met hyl - car bonyl - am no- epP¢my$2004/026373
nmet hyl - am no- et hyl , am no-propyl, nethyl-amnm no-propyl,
1- hydr oxynet hyl - butyl, pentyl, butyl, propyl,
pyrrdgﬁ%}r-@f) ﬁé?ﬁﬁd?ﬂlﬁ}’ﬁmrpﬁgﬁﬂlp ﬁyncﬁﬁ}h enYbenzyl; wherem any alkyl or alkylene of R¢

am-no- butyl, di methyl -am no- et hy

can optiomdlyhhena methyfene paplaced by 2 élhyldntdp@lpai ﬁ91|ected from -NHC(O)-or —
t et r ahydr of ur any

C(O)}\B—ba Ao qu:rem[qny &*kgﬂgrzag%réwe 4’¥§}P carg\%/epogﬂoaﬁq%rﬁubsg}t%teﬁi bylto2
radicd] s%d@}%ndﬁﬁﬂl}n&%& d;@ﬁom 24 Ot tp}ﬂendﬁpla{inﬁ Hyamao pyl,

roxy- et hyl, acety no- et

car b@am}thelaml[bdd;méatnﬁi ts;slele[:ﬂedaﬁ]om laydspgen, phenpll, th@nyl pyridinyl,
hydr oxy- ropyl

pyragolﬁb Hragelyl Qpﬂ:é%lﬁ}j/ qﬂé%xhp ﬂuﬁ%& Wgwjb@i]%}wol— -yl, isothiazolyl,
1m1d§9(}1lgl dang )P%pigd plﬁlgﬁtﬁl ﬁ@?{lf Qrggéllo%él\fﬁr;?ryl of };7[ is optionally substituted

withnotoBadicsle 11mie@51yde,ntlmse]pbtedl oo retthyl, ;lSOpS/QIWbIhahq, agatyl,
pyrrolidinyl -neth rolidin
tnﬂtpyemgqhyg pﬁ%/g Jﬂ}ygﬁc%/ﬂy-et 3//1,, é%.y yquxgp{]?g?/ Fﬁt}yls hyflroxy-ethyl hydroxy-

mett%ﬂ gj{'l%.]rﬁylSn‘%é I%oxg %@gﬁlxyrcgﬁ%&&'ymnﬁé{/dpﬁ%ﬁ%&}rﬁ?ﬁ%bomyl amino-

metﬁy]raﬁ@yﬂmx soxazol yl -net hyl, pyridinyl,
benzo[ |, 3] di oxol thlazoly

t hi a{n@nthemb@qnne@{ RRisselgctrd ﬁ@@égntﬁ %l %n@ﬂ pyjidinyl and 1-oxo-
1ndaBS;[-§Fl g{eﬁ@sf%l }E}xeng , ggdl}xpﬁ}dgnﬁ ?‘Pﬁ'gﬁ?ﬁ @oﬁfoﬁ%ﬁ%ﬁt@t’é%ﬂh halo,

acetgl A RORIRLNAZyoio roﬁ?rl—atﬁino&h@bﬂﬂ &Qﬁiﬁﬁlhe Wcarbﬁmylpimpbmdlmyl -carbonyl,
oXopl perazi n-

| -di oxo-1 |-thiaonorpholin
morphqlipp ameshyltcartwomngk, mmramyl sefyl- sxﬁ@m@lr awwmylc%ﬁoeﬁr w%‘fhyl-

plpegaremgr %:?e gﬁ%@?{’lc{) g{l}%g?rp 1arrﬁ?nfcct%%| FHIO 8802 morpholino-
methyl AERRE @%BBIIM ﬁgﬂaﬁfa‘hﬁﬂo EJr%ﬁyM&ﬂMkﬁéﬂﬂ?DMino carbonyl, morpholino-

am no- net hyl”,” ‘am no- car bonyl, nethyl -sul fonyl,
ethymmmxgaqumgl, Hemytyhpprnyakme—ﬂ@mbpnyl 4- p@mod;a@bqwlr plperazme-l-carbonyl

N b T g s e T R
cycﬁﬁi)gyp Qérb&gnfl o?&'bb%?bl&a @d?x?l hRABYbilfAE ERAhARoIhindyl, armethyl-

ene an optionally have a nethylene repl aced
pipdtyzisyl diiNalys toxoaidians-yh ekeatestsiflfonyh anko-@)phony} and tetrahydro-
C(ON#H ; and wherein any al kyl or al kylene O'R can be
nyﬁbﬂTSBﬁ%Fllﬂly substituted by 1to 2 radicals independently

sel eﬁfe?éh rgb&giﬁma@&of mla 1Pir® aéthﬂécmﬁl th@Esdmhmg @ﬂd/TaHles 1,2 and

another e ment, 1s selected from hydrogen, phenyl
3, Helvve ﬂl‘i’drtheppfelfﬂ”raﬂyéxax@}ﬁfsazead;eyéctedt frora s t-(4- Mqﬂ}mxasulﬁyyl-phenyl)-N -
meﬁhgﬁN%{‘éﬁ@h%g-%nyryaln- —?/le) n9z—t%|-ia{zo§11 yl 8ﬁ-pur1ne—fi 6-diamine; (4-

Methanesulfonyl-phenyl)-[2-(2-methyl-morpholin-4-y1)-9-thiazol-4-yl-9H-purin-6-yl]-

amine; 1- {4-[2-(2-Methy1—morpholin—4-y1)—9-thiazol—4-yl-9H—purin—6-y1amino]-phenyl} -
ethanone; [4-(Dimethyl-phosphjnoyl)-phenyl]-[2-(2—methyl-morpholin—4-y1)-9-thiazol-4-y1—
9H-purin-6-yl]-amine; Azetidin-1-yl-{4- [2-(4-morpholin-4-yl-piperidin-1-yl)-9-thiazol-4-yl-
9H-purin-6-ylamino]-phenyl}-methanone; 1-(4-{2-[Methyl-(1-methyl-pip eridin-4-yl)-
amino]-9-thiazol-4-yl-9H-purin-6-ylamino} -phenyl)-ethanone; 1-{4-[2-(2-Methyl-
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i m dazolyl and pyrimdinyl; wherein any aryl or
heteroaryl of is optionally substituted with 1 to 3
WO ads08d538 | ndependent |y sel ected from net hyl, PCT/US2004/026373
i sopropyl, halo, acetyl, trifluoronmethyl, nitro,
1- hydroxy-ethyl, -hydroxy- -nethyl-ethyl,

morp'msﬁﬁ @,23&) §1tﬁbbherh¥1§ﬂ-9H¥§(EiMJylarﬁ1ﬁ6]ﬂﬁ[&‘M} m&mwm-
enzy oxy, car oxy am no, gano am no-car bon

Metlmnesuﬁ‘nnylmhenjah){ﬂ%éﬂ-hnmrpholm i Plﬂ?éﬂdlerﬂbmaﬂ-f@mzol Ml—,9§1—pur1n—6-

s B ReeMe RO bR SRR A g B Epioericintin)-

thiaz81- 4{9,1’ PHdI%Jr}ﬁe-z §-d@£ﬁ1h9r|1§l(b§1\4§tﬁ§’lsﬁ1biﬁhbﬁﬂ A/ 19-10-thikkz61-4- [y1-9H purin-

ace | "Gor orret hy cycl opr opyl - am no- car bonyl,
6- yl]a(éaﬁor@hﬂlm -3- }dﬁﬁlbmﬂ)'-lamnm NeMcihﬂyN -tlantsBipiperidin-4 -yl)-N -(4-
mom%ilg-gl?}ldl epggfﬂt-trﬁle}gplgg ? ng:ﬂog [azl; ng II\’IZ-Methyl-N -(1-methyl-
plpelédlﬂqlt ﬂg}l\? q?h 8nbith-4-11 ?h@l%‘l)ib*thlophen- —yl 9H-purine-2,6-diamine; [2-

no-et hyl - no-car bonyl
(2,2 Mmpthgl-nnqa}mdmb@y})w thmzobhgl -PHenretoh§ry]]-@rhetbanssifomyHphenyl)-

RETATE RS e
phengﬁaarngﬁgzml( e Eh&?ﬁfﬁ%g% ﬁ’?(gﬁﬁﬁgﬁ@ Qtﬁyl-m%ﬂfﬂéﬁﬁéd -y1)-9-thiophen-

eny ar bony

3-yl{9 n-sqn]bmmb, [419@miethyll-ph@nphmpbf})qﬁrynyl&x{b&vﬂupromethyl-
cycl ohexyl - carbonyl cyclop

morphelifyA-yi3-Fr-thinpen-3 ﬁgppn- ﬁgﬁgﬁ}q‘;e&b& é’ Dimethyl-morpholin-4-yl)-

9-thifg P WOR! pglﬁp-aﬁz—kg}t4 (@il Q%F%ﬁnogpopﬁe@% Didnd [2-(2,6-Dimethyl-

moqu ﬁlahyrjmuhydp&en-%ylsaﬂfpﬁﬂw ylP[4%(cﬁmﬂﬁﬂ-Pmehm&B -phienyl]-amine;
ormula | are detailed int | es and Tabl e %
G p@espmoﬁhphwn o Greebda e ar o o S 3l oH-

TN T RO e

thiafH1- A1 -pldn-6-y1]-amine; N (4-Methanesulfonyl-phenyl)-N -methyl—N -pyrldln -2-
Met hanesul fonyl - phenyl ) - 2 (2- methyl - mor phol i n 3
yimethyi- & fodphenyd- yE?HmWIMﬁ pjnines i rMethIl-N -(4- morpholm yl-phenyl)-

N2 p&@d&;ﬁ%&iﬁg’vt?ygﬁ élwypééjnh? gfﬁér%lﬁ%lc% é H a%12119e (é A}erz%_h%@' thiazol-4-
yl- 9h;‘px(r{a-ﬁhgmt@ﬁﬁaﬁghﬁm?mowgmﬂyl] iramé 2trely Bihexsnhal
thi azo purin- 6- -am ne; p

(dmﬂ%mpﬁosphhnqyn)—mmnﬁyla M4mnmwba¢h1amlﬁ4y 9 Pp@ﬂﬁ-@sﬁ'ldllam}mf}N -(4-

thiazo
Methmgsv;ngzwh Qhegylxﬁ@#mgﬁ %%W Q ?gé-t 18??11 44y&/?151 purine-
2,6- eﬁhﬁﬁ’é 10: N BdSheshbhy PR NSt p0yhadthphemibiol et I H-
punhe-{z%vﬁlﬁmﬁr%* Mt (ot phNF - frmbthangsubfinyiphpnd i NG-nythglH- fhiazol-4-
yl- 9HI-1r)]ur?ne¥2| g rcrlllar}r?i]ne plf{e(g %\/I‘}athgtgesartlmyl-phe%yl) [2-(2-methyl-morpholin-4-y1)-9-
thiazol-4-yl-9H-purin-6-yl}-amine; N6-(4-Methanesu1fony1-phenyl)—N -methyl-N>-pyridin-2-
ylmethyl-9-thiazol-4-yl-9H-purine-2,6-diamine; {4-[6-(4-Methanesulfonyl-phenylamino)-2-
(methyl-pyridin-2-ylmethyl-amino)-purin-9-yl}-phenyl} -methanol; R-(4-Methanesulfonyl-
phenyl)-[2-(2-methyl-morpholin-4-y1)-9-thiazol-4-yl-9H-purin-6-yl]-amine; R-4-[2-(2-

Methyl-morpholin-4-y1)-9-thiazol-4-yl-9H-purin-6-ylamino]-benzenesulfonamide; and {4-
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Met hanesul f onyl - phenyl ) - [ 2- (4- nor phol i n- 4-yl - pi peridin
[ -yl)-9-thiazol-4-yl-9H wurrin-6- yl]-amne; N
WO gebsietskanesul f onyl - rhenyl)-N -net hyl -N PCT/US2004/026373
- (I -nmethyl - pi peri dm4-yl)-9-
t hi azol - 4-yl - 9H puri ne- 2, 6- di am ne;
[6- (4%1% ﬁmé(xﬁffba{}h ﬁﬁ@ﬁﬂ&%ﬂd} %@yﬁ&m?r fldieth-a 1y4puﬂhl=9pywpneny1}
nor phol 1 n- pheny ) - am ne; NV
methanadt hyl - pi peri di n- 4- yI )-N -(4-

nmor phol i n-4-yl - phenyl ) - 9-t hi azol - 4-yl - 9H- puri ne- 2, 6- di

am ne; N -thhyl -(l-methyl piperidin- 4-yl)-N
- (4-nor pholin-4 yI
mmmwﬁﬂbﬂen 3-yl - 9H puri ne- 2, 6-di ami ne; [2-

6- quo%pgeutﬂg qféﬁogfy ggéwnﬁnﬁﬁt tﬁ@ %St}vl?tga %llt?’ Q‘éé{elpfo% %E 5113 Rinases
and, [a§ L(c% Se %é?ﬁf ot hre AR PG As B dh-didorddds trhivaien IFLA3Yctifity eoritribute

- met hanesul f onyl phenyl) - am ne;

to th{e pamﬁlogghwm ﬂlmmtpimlomgyl o)fihe disease.
h I
g )e/ln L eg og%]e eceptor tyyos ne?nnase Mﬁ? family. Fit3 (fins-

like é&%sﬁ@ E{E%J% %@W Dic-P b@ﬁy liberlidnds@2f. MPE@a¥RteReEon of

t hi ophen- 3-yl - 9H puri n-6-yl ] - am ne;
the Hlﬂ&- dedie ﬁas[]l)ematdoyhmameqb imlboth aduly and ch1ldhood leukemias including acute

L et e o LR RS B
lymlého% i ? Ie‘il1 2 nﬂle('%]i%yéndgljﬁlyélkl&ysﬁa@ﬁé/ kyrdbdind ANamsh hletipiinsp

mut§ttbné Iaftnetﬂml reqipostHaive byén) foph@nydb]out ?5% f petidnyd with apitiol
i n-4-yl)-9-thi ophen-3-yl-9Huiin

myeohlfst ﬂw&f@w (Aé%wmi ﬁ&‘y@sfocgﬁeﬁh WtP a[é %er%efw The Pt common

mute% 04’1 1%%/1%%5 188 uE}I]?é &éﬁ ca %ﬁ/ni)}’ﬁgﬁ‘lﬁﬂy ][TE rﬁﬂ%\llm oy | \Nlth an

addiﬁbﬁﬁtSh}/d% 9 atﬁ&hltkﬂﬁkvﬁlg/i p&ht mufahﬁﬁaﬁasﬁaldgmmSBé BNth of these
- Met hyl - N - (4-norphol i n- 4-yl - phenyl

mutatpynsiagh assczmgtbdrwhwongltmw%mﬁu@l o tL@FéFI‘Eﬁ}W Kigase sstiyity af F13,
andwsug}_ég{?ﬁ?qg%m&,ﬁ&/?ﬁbl f}’ ﬁéﬁgﬂﬁ %‘%sg ?enoof& and 1;.'?%/ s ex&ressmg

the i@t Nrm@fehOReptbr Mveltden shown to have a decreased chance for cure. Thus,
(di met hyl - phosphlno [ ) - phenyl
there nmadoyrlnulatlng peidencefoy s rcgs{fq;‘myppreacglvgte@ (Eniatad) FI3 _keup,se activity in
e s u

huma(lt ‘%‘{F}‘g‘ﬂ’ ya%)nj Syéldfor)ﬁl ’tkrl Nhas yqrogxﬁ’ged the %%phcant to search

for 3&6& i dﬁlf@r@@f tPE\lF 18 4eé¥gfdti‘ %IB g?gésﬁma ﬁiera?ﬁgt{iﬁ/ ?ﬁr%aébhch in these patients,

for ﬁ/hﬁmchuﬁanmug ﬂherz(p,tes afferditije uthity, and for such patients who have previously
4- et h | f
failg ctgr;rggba\?a?ls e zlll‘% ragrﬁ%nﬁéd)or sl\{em ceﬁlr}Yansp%antatlon %eraples

E ol( f‘rng{g&g‘f%be %‘I&lﬂfaﬁ% é’ F\efﬂc}ih)an I-aﬁlﬁl%d TRSthXher B genetic 1r|\1?ury to the

4-yl purin-6-yl]-am ne;
DNA( sFiMeidnan dstbfopbictic pbkdsipl the bbremeagw - INnppyodésn spleen, or other

organs of the blood and immune system. The effects are: the accelerated growth and

blockage in the maturation of cells, resulting in the accumulation of cells called "leukemic
blasts", which do not function as normal blood cells; and a failure to produce normal marrow

cells, leading to a deficiency of red cells (anemia), platelets and normal white cells. Blast

10
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yl met hyl - 9-t hi azol - 4-yl - 9H puri ne- 2, 6- di am ne;
{4-[6- (4- Met hanesul f onyl - phenyl ani no) - 2-
w@ pwsloyds2pyri di n- 2- yl met hyl - am no) - puri n- 9-yl ] P@hes3004/626373
met hanol ; R-(4- Met hanesul fonyl -
rhenyl)-[2-(2-methyl -mor rholin-4-yl)-94Mazol - 4-yl - 9H
cells hiddoRm&ty plodBEEd S bdRemdrdsw @nd usually develop into mature blood cells,
Met hyl - nor phol i n-4-yl)-9-thiazol -4-yl| - 9H purin-6-yl ani
compmisingbnuichperodit of all piagew eghlg. In leukernia, the blasts do not mature

propql{sfy%q%&ég@%%ligpeglﬁSﬁqul?c}cq%%%}ic%gﬁ%%%ﬁgésrﬁg%m '%\ul{gﬁ%ig 2{§$/LLR, these are
calle% ﬁgﬂeﬁ)'biasishﬁlﬂ%qhia‘éﬁt% YyrRphdbidshc I@keRi DAL tBSY @ KabRaes

_ as such, are useful for treating diseases or
lympHoisiastsie Anothear Ishkerhia s Mixeddliniepge lpukeneMidve to the

)
pat hol ogy . or..s t onol f.th ' > [
AL AR LT
oo AT St b loymesi o cobparyng e
acuteshepltansiaj dpoarfiredpoasefibtitdugtine chensotherepy,dod ariensieaey farelapse with

bot h adul t, and_chi | dhood | eukem as i ncl udi ng acute
pure mpelodysPlpRIBEYAIOMEAM) , AML with trilineage

nye g y - .
L SBIE ol Al SRl AE ANk o dorter
in w}fﬁ@h lthdéﬂjdne g%eti‘tdva‘stbps“lﬁmotﬁorﬁhgntﬁhnaﬁyr esdfitgm hdsfeipreynn the
ound i n about 35% of patients wth, t | obl ast .
numbeg g€ @ﬁ@l@y(lﬂmc} gel]ﬁnogogpgreggg@ép\ggvgg&a,vﬁgxﬂugi %g be of Blodd cell is
[ OONOS . . . _
prodfit ARG R putfiis R o ORI ATIER of AUOA VAR drPa EAFin MDS.
At 16a8liCL d0on@dw EasdHS6cef apialle i the iiniied $tatep biprid ometlitd efpatients
_at aspar]gqg)l ne 835. Both of these nutations are ) .
diagaessd Vit MIDSAE o Euseselop deniganyaaid JEkPA- Gpr (ipreason the discase is

som%#rg%sr;ege%?:tg %ss grﬁ%%%(%r\él)alt. ?’M?{}o@s&%ﬁié%&?t éejls;sgg{eé’lcqilglees g%so called

myelddgailekia E’%énhy%[ﬁ@i@i‘sﬂireﬁigbbﬂgsﬁdleulmﬁianMES)ismlm‘ refdreed to as
receptor have been shown to have a decreased chance
smofdering lavemiphwhen higle mampers o blagieells rergai it HedRa™™%r a

gglt m&%d%ﬁ%%hﬁgﬁ{d:n\éﬁégﬂgeg%ﬁ%g %%/Se tl(% %{3%%%1 g@fe:ﬁg injury to the DNA
of a?%l%@' QB tHdboheRfrdW. O0BAH abiinARfAtd BAtoricsofRa bR present in

new | nhibitors of the FIt3 receptor as a possible
MDS hpetiape (fhicse approalitiesiare ¢ailed srapslocasions; wiel ogghibhen a part of one

chr %gﬁ%&g@g ggf %ﬁ&%ﬁ%gés ag{ag%dotblé\ltti}'&?enuﬁa{rtl dtaireBfile ii¥bmosome.

The same defects are frequently found in acute myeloid leukemia. However, MDS differs

from leukemia because all of the patient's blood cells are abnormal and all are detived from
the same damaged stem cell. In leukemia patients, the bone marrow contains a mixture of
diseased and healthy blood cells.

AML and advanced myelodysplastic syndromes are currently treated with high
doses of cytotoxic chemotherapy drugs such cytosine arabinoside and daunorubicin. This
type of treatment induces about 70% of patients to enter a hematological remission.
However, more than half of the patients that enter remission will later relapse despite

administration of chemotherapy over long periods of time. Almost all of the patients who

11
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failed current avail able drug therapies and/or stem
cell transplantation therapies. Leukem as generally
W0 e®@dlot6sks om an acquired (not inherited) genetPCT/URL004/§26373

to the DNA of immature hematopoietic cells in the bone
marrow, |ynph nodes, spleen, or other organs of the

cithe? FAPE ARG rbiTNa n§M§H§ By ré[ﬁ}%e edtbetes oBfagiing Rgnission, will
accel erated growth and bl ockage in the maturation ‘of

ultineatdly die reesudetail d@Jkleml& fRone oweiom taansphntaﬂon et gure yp te §0-60% of

ot fu

patiogfSED BiforE0 ooty behgh Syt B BU3s et Ry v o
|

MDS SRy R Apdt 00 S S 5k gy e

treatnbas patients who thilte dntzy répaisgomwith stendard thmlam,;paﬁenxé Wélp later

g S B8 5 O S8 SO DA, S
newggﬁﬁ’&%k% Ecdto ueg(rlnﬁg Q%ﬁﬁh {He Fbienine %xg?&farti%ﬁ’thdt R will

e nye oldle these are cal
resultpeimfibasd mdubtidrechemotieutpy fbyaibpaitﬁn&ust ic | euken a

(AL e e dnoun, a3 L YTRnAD! 358 51 Anet Dets ] SUkel code
t /
by 4qu#(‘:% rmo%’g]?s ngnﬁéc?ﬁ(%@&t % m{l%tl&lﬁ'\{h ggf?‘%?%tzde i (gsthé PGPR3 gene lead

to calstteivaaofvaitiohiof thu retapte ahd amngsavoiatod) mﬁlaumml dominant skeletal
| eukem a, a poor respaonse to induction chepot herapy

disogdegs, anylaplganyalome ané |ad§§@ pwppﬂlwfé) 3rder Wlﬁ%‘tqaecer
(Cam}é ar og?l{, I\J-rrt]&et\?ol '?3% F ég @u"{’zﬁf '(rj;g I‘pﬁ%g&'f n&%@ﬁi‘GFRS gene

0 a group I'sor s in

and BRNErg8BAE OPacivaRd GRS ioQRowth plak rdfalhilage in ﬁmuda testly in dwarfism.
deficiency in the nunber of healt bl ood cel | s.
Anﬂhﬁ@pam@uwonwnt,etawg@wahsmmwmf @ﬁiFé%%mtrms@ respllip g overgrowth of

|
tonggfcs 0 BN dpa0aiPh e aF R AR bR
t(4; ﬂz%ﬁ@@ N8 \CRBER oSl Eraﬁ’dkﬁbﬁﬁbh Withrbrédkpoldid @redpﬁlamed 50-100kb
Up to one third of patients diagnosed with MS g

on
centromelsy/ el BEFRE.ufrerany eises of m@lupbrmﬁlom@,ractmatmgrrévat@bﬁn& fd'GFR3

o SSeis TRl AT Ry ESL B ST Bupanica by i
chrcfﬂé e SloRtly &&kﬁédaﬁoﬁy REVQHIPEGERS $nien® dofiflbi athtéons (R248C, S249C,

em a. I's also referred to as snol dering
G3712€y ImdrKéssaE)ahamub@m rdantnﬂwdsmcﬂatge@sazpmdm of bladder ganagr cells and in
t he narrow. | astj ¢ syndro
SomegSTHT PRSP SHUTRE PrfUAYP L RHE g el Evdling

mutations that cause thanatophorlc dysplasia, a form of dwarfism lethal in the neonatal
period. Compounds of the invention can have therapeutic utility for multiple myeloma by
being more effective than current treatment, for bladder cancer by avoiding life-altering
cystectomy, and for cervical cancer in those patients who wish to preserve future fertility.
Compounds of the present invention, can be used not only as a tumor-inhibiting
substance, for example in small cell lung cancer, but also as an agent to treat non-malignant
proliferative disorders, such as atherosclerosis, thrombosis, psoriasis, scleroderma and
fibrosis, as well as for the protection of stem cells, for example to combat the hemotoxic

effect of chemotherapeutic agents, such as 5-fluoruracil, and in asthma. Compounds of the
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of a single cell in the bone marrow. Certain

abnormalities in chronosones are present in NDS
w@atnsendsss These abnormalities are call ed PCT/US2004/026373

transl ocati ons, which occur when a part of one

chronosone breaks off and becones attached to a broken

1nveﬁﬁ<5ﬂ cdfes ?e(ﬁ'hﬂ)fﬁé 4 f6:he HesRHER of 1aSRRhHARA 8GI08d % & inhibition
frequent found in acute myeloi d | eukem a. However,

ofﬂNlR@Ffefcepwrkmamleukem a because all of the pat| ent S

i P s R e D
diso oo Cr%"ef;ﬂaaﬂe@lﬁt 8f Mg%hﬁtl% icts é&%ﬁ%@éj afif rﬁ‘@ﬁ‘ﬁﬁslﬁl/antatmn

s. AML and advancéd nyel odyspl astic
espesigligltisstesei@r o wncleat dspedialadbdideraitebrongihiolilos@B)oi.e. a chronic

rleciy A ALARR O TS  J05PoL 19 BT hoHA SEL POt OB
ofteﬂ 06vPhn BRVAE i)’f)droccﬁﬁ&?&ag?n hx‘ﬁﬂi%h@ﬁd%@\}e%ﬁir 154286 Ridn-

However, nore e patients that enter
r em &snlmlmd(s bf tHeatresent mvapme atealp ¢ffechidriimdstasas hssucm:tfed with

enot h py oV | ong perlods of, ti
vasci 8@39 Limigaon apdprelifomion .(vgﬁ%rmf’%nrpé ﬁnf? PDGER often

also \B‘Té[;{al %H)ysucﬁra d@@§§ ah@hkro gxglér]%&s‘)%é’ée% tsra%ﬁ‘tﬁesb&ﬂequences

i mat e ecause kem a one marr

theréofdmusthe @fﬂlﬁ’éﬂaﬁﬁn oAmigrtien «bﬂbvats@lﬁ&nﬁib%-ﬁfus@latcelemmzm and in vivo
undergo the procedure, but only about one third of all

can pe flerapnstratgd ity mn@ﬁammféh@ccmqgméﬁ ef the preseal ipgengion, and also
by 1{1%%@%% n%q{s eﬁ%gﬁlv I?ﬁl% tl? {(&l‘fﬁ | §fth, v\g(f&’s?ﬁla?{ %rﬁ“hr ?B%ﬁ/g mechanical

injufyeiiva®l. on W t h st andard therap| es, pat| ents who | at er
rel apse, and patients that are not eligible for stem
cel | hqtdﬁ&mlan@@tqumﬁommnemors Sk Af irldsttkie prewoigs thy survival,

d t o st andar era t he nhe abl.e. .
sroi o e BT R ot oty T EB RepiEin i
exprebRERA heraiotAhe-Ae deBS indhé Small (ArEs8ink andaslbnh tRe alpha cells of
famly of structurally related tyrosine kinase

the pancrsps,on ﬁleanomw&swdm@rdpﬂlege@ﬁ thedranph nSdescarfd of thospleen, and
nutatlosm fer i ns of e FG- e | ead
in R v e Bl P e oy pesieton of the
TrkE%?&&h?ﬁta? HecMd dsBoAMEQ $2(IBIN HeRLRANM pr%?&%ﬁ&ﬁlbf WlﬁﬂJ ﬁﬁ{o‘i’s and of
tiple nyeloma, and a | arge proportion of blad
neumbﬁistomam T&lB tanmecoveGappebded iy cakemius pidatate eslls but not in normal

celly e GBHBE BRIVHGEP HER G 6 P KIEPILT BOPERRS Gigoade of
MASKOMiVatRirAbfougRithd SAYGcfivaidl 168, ERRY ind BRRVWALEASMnd the PLC-
gammal transduction pathway (Sugimoto et al., 2001).

The kinase, c-Src transmits oncogenic signals of many receptors. For example,
over-expression of EGFR or HER2/neu in tumors leads to the constitutive activation of c-
src, which is characteristic for the malignant cell but absent from the normal cell. On the
other hand, mice deficient in the expression of c-src exhibit an osteopetrotic phenotype,
indicating a key participation of c-src in osteoclast function and a possible involvement in

related disorders.
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Anal ogous to our concept, targeted disruption of FGFR3
in mce results in the overgrowh of |ong bones and
woersebdsae. | n addition, 20-25% of nultiple nyRCDIE2004/026373
cells contain a t(4;14)(pl 6. 3;932.3) chronopsona
translocation wi th breakpoints on 4pl 6 | ocat ed
rrul Wﬂaﬁ%’%ﬂrﬁéﬂgg{% a;[tgliqé]: ?%ﬁns}tkd;rgrl{ fg{] egie{g?as&é:t‘?\te regulatory effect
on bpneygroowk biyd s arhibition kftlendtocgiegooliferasiohaThatrgepholioulysplasia is

nd are al ways acconpani ed by his chronosonal
cauqefigmfé%raleﬁ Iewaﬁm:l@% aat@%t A dRePiIA hand ene mutation, TDIL

T T i

Statt elbhcﬁngmob)dpressloﬁefaeelwmyab intdlricoe) groett sreshmall ahiesmal tone
fact are identical to germ nal activatin

dev el 6 o At EHB LS h AT DSBS, F GkbIsAioiohen qxgrassed in
nnﬂﬁ%bqﬁ@ﬁé Lebh@ks in the neonatal period. Conpounds

tion can have therapeutic utility for

mul tig¢d ;ﬁam/ﬁowm Dyelb sighglinyo ice filfag tick \tke Lélagereiaie atpoor

treatment, for bladder cancer by avoiding . o
abiljty feedeyeloprthymgoesyes: elhediyctionnd Lok as 8 @psitivea ctivains of Trepll signaling
sugé%%scﬁat&%i{' xﬁpﬁﬁ%r\ghrr?ay\éﬂseéﬁ{eﬁ? ﬁé\%;tﬁ ?1&1:1% gutgilﬁ]ilﬁ%l? nfhgéaéé sﬁc{}yas
rhel@ﬁﬂwld@ﬁhﬁtlg unor - | nh| biting substance, for exanple in

smal | cell lung cancer, but also as an agent to treat

non- hnwcp@rdmme withotheferegoingethe persentdreention &rthes provides a method

at heroscl ros

for e REHE r SRS {gH R R8st RS reriPER e h Apbiect in

need 8 dRh ufegﬁn@% St niethodQRBLiséNRIIBRREAY € s88 b@isbetQf
chenot her apeuti c agents, such as 5-fi uoruracil, ~and in

therapruitinglly aetive atisuatfoftatreimpeund dHForowite b@rﬁemaamlayetm@ally

treat me of di seas respapd to .

scodg it FECGh W NG HISEborE i Of H9ALHEL doss nh Jpoepending
on tBE nlod€ oPLERRNaliBY &AL g&ﬁcﬁ'ﬁloé%n'dﬁf‘ofn% b@ftlfegt%ﬁ %nﬁ hel d¥fect desired.

treatnment of disorders ari si ng as a resul

transpl antation, for exanple, allogenic

transpl antation, especially tissue rejection, such as
AdBshseatidd mdPhhhRaesitieal Competitighi tis (OB), i.e. a

chronic rejection of allogenic lTung transplants. In

c o nt Inggemerta) cpaipoemtssofithe myenticdByillt becslenimistenedGB théramutically

ow an el evated PDG- congentr a i on [ n_bronghoal veol
effeF*éYFa@EO‘F}%Ylaény %Wﬁdﬁﬁ%}sanafac?%@ %ﬁ‘@%éﬁﬁ W\lﬁéﬂtﬂ?eoﬂ“‘ Sit cr singly
or 1ﬁb§lﬂbﬁg ’tﬂ %né Pf ﬁil'o?eeﬁl%ﬁ? %dth Pguﬁ’c%ﬁ tlve amount
snmoot h- nuscl e ce m gr at pro eration

mayPEEr wadely BEpsndgad tha severity of the disease, the age and relative health of the
subject, the potency of the compound used and other factors. In general, satisfactory results
are indicated to be obtained systemically at daily dosages of from about 0.03 to 2.5mg/kg per
body weight. An indicated daily dosage in the larger mammal, e.g. humans, is in the range
from about 0.5mg to about 100mg, conveniently administered, e.g. in divided doses up to
four times a day or in retard form. Suitable unit dosage forms for oral administration

comprise from ca. 1 to 50mg active ingredient.
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also play a role), such as restenosis and
at heroscl erosis. These effects and the consequences
wo b@seods2$ or the proliferation or mgration of POBEES20&026373
snoot h-muscle cells in vitro and in vivo can be
dermonstrated by administration of the conpounds of the
Pr esEithpd e BF {heRnveAfith 8458 MmihR¥@sd AsHakRacdutidal compositions
effect ‘on the thickening of the vascular intinma
by ahp comwintignateatiein paiticilar entyrally, &gy orallyhegs ikthe donim gf tablets or
neurotrophin . receptors.(trkA. trkB, trkC) pronotes the
caps3fie\ AR gt RN G SAOHPTY AR G cobioaly,
e.g.. 3 %J‘Bﬁhﬁ)?%tﬁﬁi@,‘ geld, SfiRsnts bPEredtk Brih Qhgédl of Suppository form.
expressed i n neuroendocrine-type cells 1n the snal
Phainpetcestidah eorapebittmis@ompiising heoaipphad ofthe prastnitiveention in free form

. pancreas, .jn the nonoc s and macrophages .of the
or ir} 3 6%@21%600_8?”&%?_@%@ gfrr@w, assqapLion Wlﬂbétd?aéhamear
pharg STty ab AR AL Sl R BT BfacloR FHH ool il manner
by miking, granulafiay or adakieg pretigrds s Fooexkanipldloratwotmpomitisnacuh keftablets or
neurobl astonas. TkrB s, noreover, expressed in

gelafig GaRsss Sopwrsing ke aative ngsediontdessther Yot diuents se.g.rhagtose,

Lan i Wi . S J
ol Blekdld, RN TRRR SleyoniBydine; v ARERERS g . sl
talciBhgsteictdcich tte thagassiurtBKedlcandsaiRitd br gehyethylarglycbl for tablets

PLCgammal transduction pathway (Suginoto et al.,
alsozy pipdersypg. lpagagium alupigumsilicats, sErchnasigesslatin tggagagth,

r E ver - ' r .
meiiicd el BEBh Sbors RGPS eSS RRELRRL Atg B cesirea o
disiﬂé%ﬂaﬁt’s,t é.8Nstafches agar, Wigiridadi of NAsGRIMA ShIS dreffeBlesédhCmixtures;

mal |

nant cell but absent fromthe normal cell. On the
and/et Rleabspgedts, ehleengeflavereamd sweetdnerse tpeeigkle samppsitiony ¢an be

NI T T Y,
emuPSH 3l sBspeoR¥ishy ENRIGonigbsitRndhRY téiskeilided sndfoliopbliRadjuvants,
growt h factor receptor 3 was shown to exert a negative

sucly asgurkserong, sdbikng.ovettiumer gwsifying agends solutipib praneetensf salts for

A R s

thergl?e%ie;ﬂl}r CAEMIOfubdianéiRd SRREOIEW AR dns T& thankGdtRa1 af}ARafons
constitiutive tyrosine kinase activity which activates
includveart effavsive rpbingtroffaaotpousi af the preseutiingention ewifir @ssiian A carrier
can %%Hgieca%lséri)g lg lpgarin{]algio oig}cg{ljr agcreg%l\aﬁé s%livrerextsstto %Qs%t %ggs%égtﬁllrough the
skin of the host. For example, transdermal devices are in the form of a bandage comprising
a backing member, a reservoir containing the compound optionally with carriers, optionally
a rate controlling barrier to deliver the compound to the skin of the host at a controlled and
predetermined rate over a prolonged period of time, and means to secure the device to the
skin. Matrix transdermal formulations may also be used. Suitable formulations for topical
application, e.g., to the skin and eyes, are preferably aqueous solutions, ointments, creams or

gels well-known in the art. Such may contain solubilizers, stabilizers, tonicity enhancing

agents, buffers and preservatives.
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devel opnent (Su et al., Nature, 1997, 386, 288-292).
FGFR3 is also often expressed in nultiple nyel ona-type
wa@aseias28 Lck plays a role in T-cell signali ngPCMUSE04/026373
that |ack the Lck gene have a poor ability to devel op
thynmocytes. The function of Lck as a positive
act | Yahpoureb o-ftﬂéq{rirenﬁbﬂ Bﬁ{ bOSHNIMBEREd & thBRbedshlly effective
i nhibitors may be useful for treating autol mmune
amodilts eas@nbingtiomwithivaa entmoraitharapémtict aggnts dplnmrmaaemtleamombmatlons)

. .the faoregoin t he present |nvent| .ur.t.her
incty g FRA O RO PG BN P AR TR PHEPIe of compounds
whi%ie %%%e&’hhéjdrﬁl%%rﬁwﬁl?é&ﬁf;&ﬁﬁs ap@l\éefm»éauan S RGtbxik

such treatnent, which nethod conprises
chemolibbrapg tlergsngpchas sptiosing afapmoside, ctaluaomnbmm |cg7alpryOSpham1de VP-16,
. effective amunt of CO0 nd of Fornula yoa .,
Mit QYL RREe édmoaahw %%rgbw&%%tﬁg%wt% KEeEstne, é&ﬁwﬁw%% 6-
¥ Gdd be HR:S%Q |l asV imi
mer%@g" ndi ngj oﬁﬁ?ﬁleétrm e o?hﬁaggﬁ% ni st rlgtt F\%d%l asf ﬁét)ﬁot limited to a
cyclpaxgenasednhibiiokich as célecoyib, imemhedoduwidiorer afti-mflammatory

desi red Adm ni stration and Phar maceuti.cal
substIoED APk POHDLH cyelagonin, raeelﬁﬁ@en%rsaseqmy% qrﬁm@ﬁmogvppressant

anal ds tﬁ’&e@fﬂ B Ui g ecS'ﬁieo ) ua{\i‘gﬁlg} g&b%}% -(?gg, rapamycin, or

unts vra any

conﬂpa@m dompolnads kcbrticesttdoids, Syclaphyspianiide, amtbiopahé Qhctbtidxate,
one or nore therapeutic agents, A therapeutically .

bre%w&aédﬁﬂwrﬁlﬁeuﬁtzwrhywv@mwmcyicuie poisaphgRolte meéetil, 15-

deo%%}g%'ﬁh&ﬁ' l.{?l%s%?c% ?antﬁ‘t;b%l g%sg@cﬂgl é@oﬁ&é&ﬁe&%ﬁ%dcﬁes for

o ency o

leukRtHte &ecfe@ﬁﬁ‘@ 525 e)daﬁpo@Nﬂ{@J CD3 D3 fGmd, @ly7,/@528, ICD28, B7, CDA45,
i ndi cated to be obtai ned system cally at daily dosages
CDSJ‘} owth@mhgmt oothe mmnmomgln]ag)rpépmn@mdsmcgm CTAm\41g. Further,

comp e e Ao R ARG B0 RO ot ransduction o
othdr ORPELen 624860l ARidsYo pRYALSE ShMLiesht sﬁadi}%lsh@tﬂétdﬁléied
doses up to four tines a day or in retfard form
Sui t Wiere the comgosmiyef theringention are attmiatstared it qoajungtion with other
r| se fr

therfil B0 daSaEeE OB g e Rt vl o fegursgrary depending on the
t @(S*'Eorﬁnﬁé %fn%@oy%a &hﬁl’é@ﬁ&:@ﬁ’é &ﬁ@l rrﬁ%?é@séﬂ ih%%n@ﬁﬁoﬁ B¥ing treated and

conventronal ‘route, ih particular terally, e.g.,
sofmtlally, e.g., in the form of tabl ets or capsules, or
par ent er al or m of jecyabl.e

I
sol uT Y&ﬁ/ Dsaqu)@ﬁg}dsﬁq T a{p, ﬁqr%ag]e}lt}ca com 1nat10ns e.g. akit,

comprising a) a first agent which is a compound of the invention as disclosed herein, in free
form or in pharmaceutically acceptable salt form, and b) at least one co-agent. The kit can
comprise instructions for its administration.

The terms “co-administration” or “combined administration” or the like as utilized
herein are meant to encompass administration of the selected therapeutic agents to a single
patient, and are intended to include treatment regimens in which the agents are not
necessarily administered by the same route of administration or at the same time.

The term “pharmaceutical combination” as used herein means a product that results

from the mixing or combining of more than one active ingredient and includes both fixed
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e.g., inthe formof lotions, gels, ointnments or
creans, or in a nasal or suppository form

w@bh@soeesesit i cal conpositions conprising a conpRONUSZING/026373
the present invention in free formor in a
pharmaceutically acceptable salt formin association

and Yibﬁ hxéd cOrBBiRht AROIRNGAIRE HkdRdts. TR EGEPt MRIdQoafMifdtRh” means

di  uent can be manufactured in a conventiona
that ﬂmmeve mgredictits g, g. greampbend of comulrdeanidrageonagent dss bathr

s B4 B SO R RS By B g BhG rhe e
“nonfikb oAt Reqr St the' REVORErodiiK, 62 8 oo PHAPSH Formula

manni tol, sorbit ol 'ul ose gl“yci ne;
and b Lab{agel‘étmle both @Imnﬂsltdred:‘@ a patibotasseira@ rentltlemelﬂ),er sinsiltaneously,
nesi um or ¢ n1sa|t nd/ o pol et hyl enegl ycol ; .
Con%ligeni Bt %etqélelgiag B‘P PRES}C tirge Bmlts i E}i‘ gql“Ty]’rWﬁ?iﬁ‘HP“
proﬁﬂés'tﬁ?ﬁfﬁuu% 13 Qi}?eo@l%é 1&e1s @RS Fom cL @ﬁ@fﬂe Body of the patient. The
ose, sodi um car boxynet hyl cel | ulose ang or
lattep alsy uppiyds py codktail theerpyi ¢.g.dbs adenhistiption sf B oegroanadive ingredients.
e.g., starches, agar, alginic acid or its sodiumsalt,
or effervescent m xtures; and/or e) absorbents,
colorants flavors and sweet eners. Injectable
: Helx O £ the DVeRtiomi c solutlons or

suspensi ons and suppositaries can ared from
f at Fﬁ‘eelﬂsﬁ?feé‘t Brygntien glg% PORTSCOSTTY OE FROfrqppounds of
the RFerticn! th 'tl‘feet‘ci,a&gﬂ{s ‘a%sc?fBQ& 3 Gnafdi ﬂé}!&g&ﬁu? ?Hﬁ&t Pactive functional

pr eéser vi ng, izing, wetting or e

gro@gﬁf@t sxarsylk biydwoixypamino] iatiso, tsialor satboxy pegips, avtfhenrg thebeare desired
potic pressure_and/or buffers, I.n addition, they

in tg fg@l PEoEeh o Btoid fheitmapied Prrtiginajion i (hgseastions. Claventional
S i
oS A0S B ISP A Sl e T
Greéde dnlaeP . &8 EWluts ipV PAdte@ive \Brblipsdn Gigiinie Chehistiaf | Jobin W'ﬁay and
i ncl ude absor babl e pharmacol ogi cal |y acceptabl e
Songol%ént s to assist passage through the skin of the

10 o TR By LTG55SR Raing

asnggﬁuam@wﬁ@}yﬁgu@@saﬁmﬁq optlonally W th carrlers
optionally a rate controlling barrier to deliver the

compound to the skin of the host at a controlled and
predeterm ned rate over a prol onged period of tineg,
and neans to secure the device to the skin. Mtrix
transdermal fornul ati ons may al so be used. Suitable
formul ations for topical application, e.g., to the
skin and eyes, are preferably aqueous sol utions,

oi ntnments, creans or
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gels well-known in the art. Such may contain
sol ubilizers, stabilizers, tonicity enhancing agents,

wooadilseres2and preservati ves. Conpounds of the i nR€nUBZNG/026373

can be administered in therapeutically effective
amounts in conbination with one or nore therapeutic
agents (pharnmaceuti cal conblnatlons) i ncl udi ng

radi ati on and bone mar ﬂ@Wftoﬁﬁls@ﬁ’I”% tation.
Non-limting exanpl es of conpounds3mhrch can be used
in conmbination wih conmpounds of thelinvention are

cytot oxic che N drqgﬁi ch si ne
ar abi nosi de, daunor éB\ph m ge, VP-16,
m t oxant r one, thln cyt apabiNg, hbthotrexate

vi ncristine, %- thlogu%Qéne 6- nerca t@pupene
paclitaxel etc., a@) anti-angi ogenic agent, such as,
but not linited to a cycl ooxygenase in?{%itor such as
cel ecoxi b, i munonodul atory or anti -ijnfl"anmat ory
subst ances, for exanpl e, cycl osporiny rapamycin, or
asconyci n, I mmunosuppr essant anal ogues thereof, for
exanpl e cyclosp é (CsA), cyclos§or|an, FK—506
rapanycin, or cgﬁbﬁr bl e conpounds, Coyticost eroi ds,
cycl ophosphami de, @zathioprine, methottexate,

g§olic acid

brequinar, leflu N m zorR2bi ne,
mycophenol at e nofjeti | }5- aeoxysper ualln

I mMunosuppr es t>~pfAt Tbodi es, espB¢l alWy nﬂnoclona
anti bodi es for Ieukocythzreceptors for exar®pl e MHC,
CD2, CD3, CD4, CpD7,!cD25, CD28, B7, CD&@ CD58 or
their ligands, or other imunonodul atory conpounds,
such as CTLA41g. Further, conpounds of the invention
can be conbined with other |nh|b|tors of sig

t r ansduwhich Ri.dk2 Bt Pﬂé‘r%?:@ﬁg’@ﬁ@edt ar bemel Idp 1}“@ WTBTlary of the
IH&%&&C §8§E%P§eﬂq %Q{]l{r] fol’t&hﬁé %@uﬁ (éeg' Q&Ya‘ﬁ?dro%n@ S/h &nd the

npoun |on a admmi stefed I'n
l&eﬁpmmztdpmﬁermﬁ 1 ]ﬂalogﬁbﬁp, fbi’maamplee@qo wt oblaye sredifraliiy ehloro.

co-adm ni ste f cou se var

depen opp@oblﬁ{s togg %aey an be c?re(ﬂaﬁg bg ﬁe&c 001 ou{u]i] of formula 2
WiBECHRIKG, iflfie Qbre%ﬂ%'e QY 8 ShiitaBR sbiRent ¢Of Jéthdnodl) bb@nﬂgTHF aad & like)
and so forth. The invention al so provides

imaranammrlated:raswrﬂmmgﬁ N Osangy thedlkﬁ) tCOIWigqiq %f,fwﬁqué@4 can
i préé)ral%h bggﬁgﬁnévw&%oh?d & ﬁ@(ﬂ%’y Ren /) Htl ﬁm' RUEREILPR su?iﬁble

ose ree rmor | n ceuti cal
salesié. ab DRI athtind] Osumanod AHFENd dte like}aspthmby @mapm@mate catalyst
(gtg]e a lf’!dﬁadmm catalyst or the like) and using an appropriate base (e.g., DIEA, Na;COs
and the like). Compounds of Formula I can be prepared by first removing the protecting
group (PG) in the presence of a suitable catalyst (e.g. p-TSA, or the like) in a suitable
solvent (e.g., MeOH, or the like). The reaction further proceeds by reacting a deprotected
compound of formula 4 with R,Y, wherein Y represents a halo group, for example iodo,
bromo or chloro. The reaction proceeds in the presence of a suitable solvent (e.g., DMF,
dioxane or the like) using an appropriate base (e.g., Potassium Phosphate or the like), at a

temperature range of about 70 to about 110°C and can take up to 24 hours to complete.
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conprise instructions for its admnistration. The
terns "co-adm nistration" or "conbined adm ni strati on"

worosiesskg ke as utilized herein are neant to ePCDUPADS026373

adm ni stration of the selected therapeutic agents to a
single patient, and are intended to include treatnent
r egi mSlamppwndaif Eermuied cap b prepaiedbnprocasd mg4s iy the following
ed by the sane route of administration or at
R?JEO §%5¥ @e The term "pharnaceuti cal conbi nati on”
as used herein nmeans a product that results fromthe
m xi ng or comnbi ni ng of Rawatiens frkameHe active ingredient
and includes both fixedand non-fi xed conbi nati ons of
the active ingredients. The term 'Hixed, conbi nation”
means that the active ingredients, eNg a conpound of
Formula | and a cp-agent, are both a n1n| tered to a

patient simult i n NHReR{ or Epgle entity
or dosage. The " ngn- flxea co means t hat
the active i i%@n § a cénpodind Formul a |

and a co-agent, are bdd adn1n|stere b HGpatient as
separate entities @ ther sinultaneou Iy, concurrently
or sequentially with no specific ti ﬁ? wherein
such admi ni stration provides therape t|c Iy effective
| evel s of the 2 conpounds in the body of the patient.
The latter also applies to cocktail therapy, e.g. the

adm ni stration @f 3 nDre active |§gre ents.
Processes for npounds of the&INTvéntion The
pr esent |nvent|on Iso |ncludes proces es for the
preparation of tHE i nvenyi n the

reactions descr ed |t can be necesshary to r ot ect
reactive funcfmonaN grdups, for exaﬂ%lnq ydﬁoxy,

am no, imno, thio or cg boxy groups, wWmreR,hese are
desired in the f|n product, to avoid their unwanted
participation in the reactions. Conventiona

pr ot edt whigh @i RepBs asiRoee wsc@ﬁnquan@arutbahn éheaﬁwmnary of the

R RO B RS sittecsh ol B Biouf i oty Goa iy 20 e i
a«ﬁ@ Ef}eﬁ%sleﬁﬁé BL: 21 ) gﬁﬁﬁbsfor 4000ple CATPOHES, ;ﬁ’éfexﬁblyrwloao I, in

which is hy dr%%fn can be prepared by proceedlg% ?F n
the f&lomparriy oREamleahcasdisadrpared Ry Aractipgd cosamy opgiula 2

with NHR3R, in the presence of a suitable solvent (e.g., ethanol, butanol, THF or the like)
using an appropriate base (e.g., DIEA, Na,COs or the like). Compounds of formula 5 can be
prepared by first removing the protecting group (PG) in the presence of a suitable catalyst
(e.g. p-TSA, or the like) in a suitable solvent (e.g., MeOH, or the like). The reaction further
proceeds by reacting a deprotected compound of formula 3 with R;B(OH);, in the presence
of a suitable solvent (e.g., dioxane, methylene chloride, and the like) and a suitable catalyst
(e.g. copper acetate, or the like) using an appropriate base (e.g., pyridine, TEA, or the like).
The reaction proceeds in the temperature range of about 20 to about 80°C and can take up to

168 hours to complete. Compounds of Formula I can be prepared by reacting a compound
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(3) PGRHin which R, and R4 are as defined for
Formula | in the Summary of the Invention, PG

WO e@ses@2t S a nitrogen protecting group (e.g.,PCT/US2004/026373
tetrahydro-pyran-2-yl, and the like), and Z represents

a hal o graou for exanple iodg or chloro referably
offormria 5 indiae pesepesrgisuitablecsatyepee g @bg’ﬁ‘édeﬂé%ﬂd and the
: [ ERROMR s kit NHR3R4 i n the
hggggg’ggaor a suitgeﬁ%Iggﬁgghgx%éﬁg%hle'hanol
but an@lomp@is afiBorimu 1l ek by preparedybyaproegspingps inghefdlawing
R%%f , DIEQI.and the like). Conmpounds of fornula 4 can
g %P§8§W§ ]by reacting a conpound of fornmula 3 with
in the presence of a suitable solvent (e.g., DM,
et hanol , butanol, THF BewdtiviyeSchérkeel)] optionally a
appropriate catalyst (e.g., a Palladiumcatal yst or
the like) and using an appropriate base (e.g., DI EA,
Na CO and the likg). Conmpounds of Fofnula | can be
prepared by fir vin pro ' group (PG
in the presenc §yitggﬁgggatgﬁést (é\ . p-TSA, or
the like) in e solvent g€ gy MBOH, or the
like). The réaction fuyrther proceeds bM)rkacting a
depr ot ect ed conpouggd formula 4 with'RY, wherein Y
represents a hal o group, for exanplejiodo, brono or
chloro. The reaction proceeds in the prgggnce of a
suitabl e solvent (e.g., DWVF, dioxanejor the l'ike)
usi ng an appropri ate base (e.g., Potassium Phosphate
or the like), at a tenperature range of about 70 to
about OC and cafetgi®up to 24 hour s Rsa Ry
conpl et e. Conmpounds| of Fornula | can be|prepared by
S

N
of a

proceedi ng as i Bl | owi rgH React | :
Reacti ons SCheTELll HRY R NPG(3) iﬁl
Z N
R7™ "N N z

I Rz 5) R

in which Ry, Ry, R3 and Ry are as defined for Formula I in the Summary of the
Invention and Z represents a halo group, for example iodo or chloro, preferably chioro.

Compounds of formula 7 can be prepared by reacting a compound of formula 6
with R,B(OH); in the presence of a suitable solvent (e.g., dioxane, methylene chloride and
the like) and\a suitable catalyst (e.g. copper acetate, or the like) using an appropriate base
(e.g., pyridine, TEA or the like). The reaction proceeds in the temperature range of about 20
to about 80°C and can take up to 168 hours to complete. Compounds of formula 5 can be
prepared by reacting a compound of formula 7 with NHR3R, in the presence of a suitable
solvent (e.g., DME, ethanol, butanol, THF and the like), optionally with an appropriate
catalyst (e.g., a palladium catalyst or the like) and using an appropriate base (e.g., DIEA,

NayCO; or the like). Compounds of Formula I can be prepared by reacting a compound of
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RHRNRIiIn which R, and R4 are as defined for
Formula | in the Summary of the Invention, PG

WO e@ses@ERt s a nitrogen protecting group (e.d.,PCT/US2004/026373
tetrahydro pyran-2-yl or the Iike) and Z represents a

hal o% for exanple iodo or | oro, prefera
femuda pwit i the presencegf Hspitablg S(&&q"ﬁltﬁ‘eg ’pl? o}, g@paw THF and the

1ﬁ<@ﬂfs§ e ag?ﬁgrqsfﬁ?%sg é‘f’% ﬁfE'fAmflia G Wik liR3R4 i n the

prese ven (e.g., ethanol,

but anol, THF or the like) usi ng an appropri ate base
(e.g., DEA, or the like). Conpounds of fornmula 5 can
AhlitomabBreedssby/fof IMalting Eompéurgls bhthedne¢mdioni Nng gr oup
(PG in the presence of a suitable cataly

5 p- TSAA gamronad pf the juveiog csrurq%rﬁraéedsaéraxpéﬁrrnaeel(tﬁal% HEmipble

201 Ao & readfifig Elﬁ%% R it SRS co@ﬁ&ﬁﬁ&@ﬁh Q)bharmaceutlcally
reacting a deprotected conpound of fornmula R

aB(@a)vleumrgmc prasgamircasid fAlgrativelais @a@aﬂcwmllx eccgptable base

a(adlgl ’of ac %)m?g!)rﬁ{ae (f ?ﬂy ng)ryenﬁi(?ﬂ caﬁl %g g}epgreh *o§ ?gac eh?;frﬁee%md form

Surtante éa ate,
off ﬂiemgmﬁburﬂpmrapphaahﬁ:emr&y éc&e[gable pmrgadlcroe prgTEEA bag@t t h e

like). The reactio roceeds ip the tenperature r

10 Aferielt o oG EIeseEPaA CEe DRREGE b o BB safs
otfqle%emg%ﬁem@rmwm&na@és Formula | can be prepared by
reacting a conpoundof formula 5 with in the presence

of a dihetigbpdd spficahse foangof thoermneynds i thednvantion epntigerepared
L e Sk
cpaaple e dompowrd off thetifvenfial hamkeid aRitat sals Ifozﬁt@lte cbilerted to the
15 CONRPOMNGE RoF oL DRECIEE MIA SO RREH G AP B e
TR sYdiRh hyM®xide, and the like). A compound of the invention in a base addition
salt form can be converted to the corresponding free acid by treating with a suitable acid
(e.g., hydrochloric acid, etc.)
Compounds of the invention in unoxidized form can be prepared from N-oxides of
20  compounds of the invention by treating with a reducing agent (e.g., sulfur, sulfur dioxide,
triphenyl phosphine, lithium borohydride, sodium borohydride, phosphorus trichloride,
tribromide, or the like) in a suitable inert organic solvent (e.g. acetonitrile, ethanol, aqueous
dioxane, or the like) at 0 to 80°C.
Prodrug derivatives of the compounds of the invention can be prepared by methods
25  known to those of ordinary skill in the art (e.g., for further details see Saulnier et al., (1994),
Bioorganic and Medicinal Chemistry Letters, Vol. 4, p. 1985). For example, appropriate
prodrugs can be prepared by reacting a non-derivatized compound of the invention with a
suitable carbamylating agent (e.g., 1,1-acyloxyalkylcarbanochloridate, para-nitrophenyl

carbonate, or the like).
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Invention and Z represents a halo group, for exanple
i odo or chloro, preferably chloro. Conpounds of
wo coosiaE2¥ can be prepared by reacting a conpoRemiusf004/026373
fornula 6 mﬁth R B(OH) in the presence of a suitable
sol vent (e. | oxane, methyl ene chlor.ide
li ke) wteé* @UY%{S? of tE%ﬁ%W%tldS( thy nyeg %‘Eaﬂjﬁ aé’{ﬁgy Mgpns
kh@\@n bl Gk oP?ﬁ’dEﬁrﬁsﬁkﬂ?ﬁQﬁ@ﬁf ' @E&a&@iﬁs&@u&l of tB3bhicb@plicable to
TEA or the The reaction proceeds in the
tmeeqrmmabﬁmetecmotmﬁ apdbeir r@mvekeanbe frund aCT aWd Gesghe,
4ake,.up-to 16 houy Selanely
Ero&ectm%groups in rgcan% )(?h%r@lg&y?{rﬁg g%lﬁon it ggﬁ%d?%’}“%fw9
W th Ndﬁ@&ﬁlds f thb@rqaéreSmmno:fan ae GlebIabl’ltbl mcﬂauﬁnbr formed

(e.g., DME, ethanol, buta THF
dgpeg Gparoesss af inyentigH, %Sﬁ aEﬁS & %A{@ré\?? ?Iéd’ggms of compounds of
tRArbRA N EnG Y @dn)b‘étcoﬂxfenteh%r %ﬂgﬁ&éd AnderyShiNgatRA from an
appropriate base . CO or the like).
aqmpsﬁ@ngasc e:ﬂvqnbmmma, usingzReanis solvea sl ap gioxa tefpigirafuran or
q@g@nd offormula 5 with in the presence of a
i | e solvent (e.g., butanol, ethanol, THF and the
l'i ke) Qegipogndaf ﬂﬂﬁmmpﬁéradae bb a&galéde agheir ﬁ)IdEIASduabxtelt:bieomers by
like Addj ti.onal Processes far Mki Conpounds of
TR PR HA e S HIOU. ¥ ROEHBI B S 1as Seentto form
APaf Rl BHeRSiséndRAARE @IS, & rilt}rﬁ mm&wn%rﬁﬁid}ecovermg the
addition salt by reactin ree base form of the
qpbmbla oreg epdittionsrsp H&hlimremuoe af FRANHEBED EHBISSAITHE Y BHFINE
Dy
covalent ?%%Fx%o%%écgderiggﬁgxt%% gﬁ{hg X@J[xyoupasa i nlpﬁgﬁln gﬁ cffiﬁl)%ﬁ(ble
doﬁf;b&ﬂ&sl a@eﬂpreﬁfrecﬂ)éb g),r @Mlhmb di)gstelr@aiehc sajtsj. Riaftereemers ihelve distinct
formof the ¢ ar.mace

RSB BB (i GV 5175 PR B Baca oA Ee st ipery,) and can
Uerl‘@adﬁ?képatfa%@ t&ind zﬁi@a&w HRESdiimidRick. NTRO HiaBBre6@Brs can be

be prepared u5|na salts of the starting materials or

seprrasechicihaeneaiogramiy, enrseferbly doyorerdipiénn/ ipepdion seagiapes haprd upon
SAJERENAS ],%{)ﬂlrt}h efﬂe%éﬁ%ﬁl#’%ﬂreceﬁﬁht{éﬁep {sFiRa" 9&)&%&9 "Ql(;r&%w h the

COrFesp ona base iFon sa or aci ti on sa
rédobiing efg@ﬁtp‘@;&iﬂy\pedtcywal Reranethanmpdudd wot casnip ouracknoifatione A more
i nvention in ?n ac additjo

Aot aption of e FeBp A UG JBNSANG 1 6 o aBe M Ssae T

oW #)Qurﬂs %Hﬂnttﬁéfﬂ RS Grik@reban bETHIRN nWRa 86 R%, AlRire Collet, Samuel
ution, sodium hydroxide, and the |ike ‘A c und

bW iléne “EnsubomersRacematesind Keselutians s dohpalViley éﬁ%@rgglnse 1981.
convernf ?Q tPgrBtlﬂg c&rﬁ%&uﬁﬁ?&ﬁ%hﬂﬁafl Eeﬁleoee}ﬁédg b93é p%c%?st ARh

w th a
involves:

(a) those of reaction schemes I, II and III, for example coupling compounds of
formula 5 with RyH according to reaction schemes II or III; and

(b) optionally converting a compound of the invention into a pharmaceutically
acceptable salt;

(c) optionally converting a salt form of a compound of the invention to a non-salt

form;
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(e.g., hydrochloric acid, etc.) Conpounds of the
i nvention in unoxidized formcan be prepared from
wok@siotkesss of conpounds of the invention by treptT/N§2004/026373
with a reducing agent (e.g., sulfur, sulfur dioxide,
triphenyl phosphl ne, |ithium borohy dr| de, sodi um
bor ohy@r PRiENAlHOEKHERG AN yoxidkES fqua@ acPMBPYIFiog e ipyention into
inert organic solvent (e.g.
ﬁ%ﬁ%ﬁ%l?ﬁﬁeﬂi@%ﬁgqueous di oxane, or the |ike)
at 0 (@ @Oo@lyRoodiring aeNionde fqrmsof@fcomhelr@mmunwﬁm to its
thxedlze x’f%ﬂutq' on can be prepared by methods known to
PRESE O 0r di nary skill in the art (e.g., for further
det ai I(§ spiendbyutsolviig atindilidual (sbBf4 df a Bingougdof the Evehtion from
Medi Ci naI Chem stry Letters, Vol. 4, p. 1985). For
aé&%ﬂ‘fﬂ IS opri at e prodrugs can be prepar ed by
react i§doRioR Ry GRldMAS 4 ZGda&sR AR @Sjmgcfunﬁ Rethk RKRRMdBRto a
vvlthaswtable carbanyl ating agent (e.g.,
pharmaa@l}dp@k@ﬁépwbteaﬁwh@éﬁlv@?lﬁﬂamce par a- ni t r ophenyl
car bo .
compodderisRal R oribEd skt 3Eh v R KRl olREofthe hihtion
iﬁs@oﬁ-hmum‘dfonndi nary skill in the art. A detail ed

descri f t chn| appl i cabl tothec ation

of  pr ST P GOt Sk R TG Se 50T B pegh e
ca_mi%un@ El%'kﬁown Elr dﬁh e FfeB&e@éWuélﬁ toQﬁélﬁﬁéHscknghﬁ i &b bt or as
3rd edition, ey and Sons, |nc.
d@éﬁp@%éﬁ?%@mﬂﬁéhﬁ?’e@@ﬁ i nvention can’ be convem ently

pr eparcﬁlg of Kill tnotﬁ crlﬂ(p'i]&lgtm%tﬂgé)&%§§ r%s%ﬁtl ns are qnly

i nvention, as so at es r at es tes of
rqmesqenxammeof afetitolde fop p@mﬁon ofiten¢dngroundsiof e pme::samemveencbﬂ ynd

are ecrystalli zat | of from an aqueous/ organic
}gatrﬁ’ W&I’néet %C%S]’Ei‘ g‘y}i”eusgq(;l vents such as
di oxi n, t et rahydrof uran or nethanol. Conpounds of the
i nvention can be prepared as their individual
stereoi somers by reacting _a racenmic m xture of the
conpound with an opti cal I%%X‘%W resol ving agent to
f or m ghpadilowife Ethidpleep@0ids avmRilddCicsRTpROM I She FERARE LN
the di astereoners and recovering the optically pure.
repiesRRtpidYPecoBI R pd dre e Bt foilluBifates gt iortitisthe atpsg invention.
carried out using coval ent diastereoneric derivatives
of the conpounds of the igygRpieqn. dissociable

{4-[2-(4-Amino-cyclohexylamino)-9-phenyl-9H-purin-6-ylamino]

-phenyl}-piperidin-1-yl-methanone

H
HoN @NJJ Q

To a solution of piperidine (18.0 g, 211.8 mmol) in dichloromethane (360 mL) at
0°C is added 4-nitrobenzoyl chloride (18.6 g, 100 mmol) cautiously in several portions. The
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conpl exes are preferred (e.g., crystalline
di astereoneric salts). Diastereoners have distinct

w@bysiocaks properties (e.g., nelting points, boPCT/N§2004/026373

points, solubilities, reactivity, etc.) and can be
readily separated by taki ng advant age of these

refickiey] XU fststigred atTpin ¢pmpstaiie d P SUgles hséore é@wﬂ%wgl} HCI
(P’ fﬂﬁ% 9&2?& on, A3 vﬁ%e??ﬁ)@%%%nd Qﬁ%d with, NaZSO4 After evaporation of
eso ution techni

separatio ques based
thobi Sbfvente(ﬂcmgmphers/@mnhnridut- Iryl-mbtbarepe (2352 &, 399}211) fissobtained and used

I AR G O TN TR TR

cata@grﬁha atdperitiofoNak ol e4-&hin6 hel8SCHipdidid fnynethﬁbne (19.6 g,
techni ques applicable to the resolution o

9eteeisebtadister s of conpounds fromtheir racemc m xture
can bg faund of@6éh%fbr@ce $:30N 6Em {0l 3 | £5_gingaituel gﬂa

W en, "Enanti oners ( tes and Resol uti ons”
(\B62e lﬁ@\mnséhs—tolumsulfom@amd rmqnomchwa(y% g H@ rmou’rﬂ) arabdydrous
es

dtcﬁésor?% osaéie #Oor@c? Istgﬁe a? oﬁ%‘cemﬁel gﬁ%}-e t§ ?\}rf, #t%\r/iﬁéralt%%, itis
vaxiedptit X000k (1096 @@B@Q}Jmﬂ)&nlo)t whef (0D anl5 and tlﬁ'ledaﬁﬁlQNQJS@g

R ET o Geo SOOI Y CirRon wilLH ket gy and hexanes (60
nf?h %{dﬁé&%ﬂédqﬁ%é Whﬂ?&;%@tfﬁt?eltf%n SRldsi2,d- &%mem R Fro-pyran-2-y1)-

converting a salt formof a compound of the invention
Itepuaing A4-Hed. 88%pr m (d) optional |y converting an

unoxi 4,z Sqt‘f'xtﬂr% Eb%fdl%h%rg gp(?e%ﬁﬁyd% H%raﬁ-{za{‘)"ﬁﬁﬁohﬁﬁ‘e 5%0,

phar maceu el
nmmnxexmmn@Iﬁmmﬂ}pmmﬂﬁnﬂ@mnmﬂﬁn@wqmnagundnmbnthe

|nvent on.tq i unoxi di zed opti onal
disopppy ety lagng &3 mruad qt@aﬂle(ﬁ)o%@uéare 5?#3)529?@ éf %?lH‘é Then

A 'fy&BthEﬁE@le%ﬂ% ¢8I 6@nlod e Hﬁsop(@;}yle@}man%@&zwnmon are
conver a non-deri Vafl zed conp ound the i nvention

agded @n‘éthp Imammﬁcle uafiuged for M@p%m%s pFhedvilygesidneiobined efter
eva%ora ou negﬁe{ g ﬁrl‘e"“XtF% 8/2% ?t'h%l ac?taf% (fg 0 di)ljgld%ar’[elr\f%d Vf). "Hle
aqueous phase is extracted with ethyl acetate (2x100 mL) and the combined organic phase
dried with Na,SO;. After evaporation, the oily residue obtained is treated with p-
toluenesulfonic acid monohydrate (3.80 g, 20 mmol) in methanol (100 mL) at 55°C for 4
hours and the reaction monitored until deprotection is completed.

Diisopropylethylamine is added to neutralize the mixture. The oily residue
obtained is subjected to column chromatography (EtOAc: MeOH = 9:1, then CHyCly:MeOH
(containing ~7N ammonia) = 9:1) to give 2-(4-amino-cyclohexylamino)-6-[4-(piperidine-1-
carbonyl)-phenylamino]-9H-purine (6.50 g, 75%).

A reaction vial containing a mixture of 2-(4-amino-cyclohexylamino)-6-[4-(piperidine-1-
carbonyl)-phenylamino}-9H-purine (86.8 mg, 0.2 mmol) prepared as above, copper(l) iodide
(38.2 mg, 0.2 mmol) and potassium phosphate (170 mg, 0.8 mmol) is degassed and refilled

with dry nitrogen. N,N’-Dimethylethylenediamine (35.3 mg, 43 plL, 0.4 mmol) and
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its non-derivatized form Insofar as the production of
the starting materials is not particularly described,

w0 b@soospounds are known or can be prepared anpdDyS294/926373
to met hods known in the art or as disclosed in the
Exanpl es hereinafter. One of skill in the art wll

@mbpregm@(ﬂ@ 8tn1®10 ZrthimoR) oD MF: (7 ¢hist Jowsredded ard tae eviymieys stirred at
81’ 8%’ I%ght %e(ﬁﬁ g SI an?IE . t@ 5(%%@ Ec% ax&?lﬁi%fthé gﬁcture followed

e present i nv
bwﬁilﬂratioﬂ cwoughet sljftldge Gl €bl|tl‘m|nah1}omahg1 aphﬁ (EtOBXAMROES: Thehen

fol | ' examl es_provi de_ det ai ] ed i ptions of ,
e e TR BRBEENT B15 yisfie SET2 aBing 2iSlafvlamino)-
Hef¥181-b@in-6 l»éﬁhﬂi IfBen ip&tin-{ §1-hiefahoden® aRERE EBANMR 400

I nventi on.

Nz @m)ﬁlnﬁ wocscw BAGT 4 HB) 7G5 FHEHY, 28H 750 b ooy 128D,
7“9’30}36 'isd% g@ghdslm z’lﬁygvgﬁg g@om(sjjéébﬁﬁlgm ng 11980 90 (m,

of pip n

2(H3507(m.)10 ém GH)CI 4@-1@@@@4}4} MSmebéh2 dyH-1xhl ori de (18. 6

g, 100 mmol) cautiously in several portions.

Thereaction mi xture is st roomtenperature for
(';]‘5@9 "'atho (1% 2x200 an)

n1nutes before it is mashe

Adter evaporatlon'of t he solventA
(4-nitro-phenyl)-piperidin-I -yI nmet hanone (23.2 g,

99% is obtained and used dijectly in hydrogenation
(1.0 g of 10% Pd/C in 1ig:FgL st hanol ). After

filtration of the cat and aporatlon of et hanol,
(4-am no- phenyl ) -pip din-1 -yl -nmethanone ( 9.6 g,
96% is obtained. A wA e of 2,6-dichloropurine
(18.80 g, 100 nmol /l\ I hydro-2i -pyran (12.62 ¢

10 mmol ) and anhydrous di oronet hane (200 ni) is
stirred at roomtenperat for 4 hours. After
filtration it is washed with Na CO (10% aqueous, 100

100 E
PR AR Satronh eyl PeranioEmighe 18 s
RE6, U-BmiR-fHehy R pHehexa fb@&ne@}ﬁgone (7.48 g, 36.6 mmol) and

diisopropylethylamine (9.5 g, 73.5 mmol) in ethanol (110 ml) is refluxed overnight. The

150 mmol ), p-tolu es@{foglc aci d nonohydrate (1.90 g,

mixture is cooled down to room temperature and concentrated in vacuo to give [4-(2-chloro-
9 H-purin-6-ylamino)-phenyl]-piperidin-1-yl-methanone (14.7 g, 91%) as a dark yellow
solid.

A mixture of [4-(2-chloro-9H- purin-6-ylamino)-phenyl}-piperidin-1-yl-
methanone (10 g, 22.7 mmol) and p-toluenesulfonic acid monohydrate (0.86 g, 4.5 mmol) in
methanol (100 mL) is stirred for 2 hours at 50°C. The mixture is cooled down to room
temperature and suspended in methanol. The precipitate is collected and washed with ethyl
acetate to give [4-(2-chloro-9 H-purin-6-ylamino)-phenyl}-piperidin-1-yl-methanone (7.69 g,
95%) as a pale yellow solid.
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mL) induces precipitate which upon filtration yields
2, 6-dichloro-9-(tetrahydro-pyran-2-yl)- 9#-purine

WO 26b50165g8 88% . The m xture of PCT/US2004/026373
2, 6-di chl oro-9- (tetrahydro- pyran 2-yl)-9if-purine
(5 44 g, 20 mmol) 4-am no enyl) -plperldln
Vi - et HEmoWEPTUoDaF &Voeq Py o S Edph Y BETA e

a&gedd [m@-%lgﬁf’%{ @Bﬁ@@ﬁﬁm&&@gbh@] ﬁi{a@nd&ﬁiﬁ ly%{%%aﬁ&{e (2% 112

ours exanedl am ne
rﬁnoa@pemymnmw&m b g (24 mmol))coapfe aafdaieéB @’hgt 116r$emm01) and
A S S5 R Gl Bl v
Heﬁt@@ﬁtel@"@\ﬂfdrﬁ bRy Wﬁaﬁﬁi@bes ¢ooka dma/)l t(amdm\mhﬁcrat@n&() Biluted with
aqueous phase Is_extr W Cet ate
TZPE%((]?@ @yllr}tijllteathqqgh Eelis @%Hasélpg Hﬁg@ %gl? ﬁﬂ? &S f:?]ncentrated
Lmeeégauced ;ﬁ‘ggsﬁl‘é aAd ﬁf?:%sﬁ&deqppuﬂﬂ%@ b9 'ﬂlaéh dogRoRibabed

I's treate /?- tol uenesulfonlc aC|d nDnohydrate
(VBOBUdighlo@Methpmg ¥ 1456) fivest ed AdR-ch loxpeP-phenyhyHap .

nouns i3nd nﬁ- € 1 hRAGhbRT %ﬁ% éo%%@' g@ﬁd& sc?‘i'xgpfﬁ’ﬁﬁ/ﬁi hQNMES,
(wrm;) alsi 17 t1PB, SO (LIE), 7Ihe, aHL y B UE6DEL aHNéd 8185Hz), 7.58

B R A AR A L 5L AP

00¢/Gn, 2H), 1.58-1.53 (m, 4H), 1.35-1.29 (m, 2H); MS m/z 433.2 (M+1).
9 @h H)no cyclg%ex91an1no)( 2 (pi peri di ne-1 car bonyl

)- phenyl am no] -ff-purine (6. 509 75% . A reaction
vial containing a m xture Igpmple

2- (4-am no-cycl ohexyl am no) - 6-[ 4- (pi peri di ne-1 car bonyl
) - phei/ﬁlxﬂzi@w Rkt - bﬁﬁ‘oh(iﬁﬁl 61)%11(3&1@1%{9 n)6-bﬁﬂﬁi13d
as above, copper(T) |oa'|ae (3 .2 mmol ) and

pot assi um phosphat ghgn idi 1 1— s degassed and
refilled with dry nitrogen.

i V' - Di net hyl et hyl enedi am ne (35.3%g, 43 ni, 0.4 mmol)
andi odobenzene (40.8 ng, 0.2

(700 nL) are
added and the mxture is stir at ISSE over ni ght .
AcOH MeCH (1:10, 1.5 nlL) i ¢iNadded to reutralize the
m xture foll owed by filtrjgl N hrough a syringe
apny

g2

filter. Colum chropat ogr (BtOAc: MeOH = 9:1, then
(containing ~7N a | DN vyi el ds

{4-[2-(4-am no-cyclo [ am n

9- phenyl - 9H puHn- 6-yl am no

| - phenyl } - pi peridin-I-yl-nmethanomre as a solid; H NWR
400 MHz (CD OD) d 8.03 (s, IH, 7.90-7.95 (m 2H),

7. 75- TA @Bxt{1e) of P42 -chlod ®-ghed@l-QHrpuriiH)-ylamino)-phenyl)]-piperidin-1-

ylmethanone (129 mg, 0.3 mmol) and 3-(dimethylamino)-pyrrolidine (103 mg, 0.9 mmol) in
1-butanol (0.6 mL) is stirred for 12 hours at 120°C. The mixture is cooled to room
temperature and concentrated under reduced pressure. The residue is purified by flash

column chromatography (MeOH/dichloromethane = 1/50) to give {4-[2-(3-dimethylamino-

pyrrolidin-1-y)-9-phenyl-9H-purin-6-ylamino]-phenyl} -piperidin-1-yl-methanone (73.3 mg,
49%) as a dark pink solid; 'H NMR 400 MHz (MeOH-d,) d 8.22 (s, 1H), 7.95 (d, 2H, /= 8.4
Hz), 7.83 (d, 2H, J = 7.6 Hz), 7.53 (t, 2H, J = 7.6 Hz), 7.43 (d, 1H, J= 7.6 Hz), 7.40 (d, 2H,
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7.38-7.30 (m 3H), 3.80-3.50 (m 5H), 2.83-2.73 (m
IH), 2.15-2.05 (m 2H), 1.95-1.90 (m 2H), 1.70-1.40

WO 2058H524.. 40-1.20 (m 4H); M5 mz 511.3 (M) PCEYaI004/@26373
2

I 5 B A0 G B G4 10 o 7035 (m 6250 (s, o8, 351

22466@9@ |2%Oz.9;(§r{ g5, atmedl 27 @Y re@D; ¥y s 8 Y v ne (10
(4 am no phenyl) pi peridin-I-yl-methanone (7.48 g,

36.6 mmol ) and dii sopropy&amplestri ne (9.5 g, 73.5
mml ) in ethanol ( O rr1) is refluxed overnight. The

9#- puri n- 6-yl am no) - phenyl ] - pi peri d| n-1 -yl - met hanone
(14.7 g, 91% as a dark yeIIOV\Psolld A mxture of

[4-(2-chloro-9 /-
puri n-6-yl am no) - phenyl ] - r| -yl met hanone (10
g, 22.7 mol) and p-tol ne ulfo c aci d nonohydrate

(0.86 g, 4.5 mol) in
2 hours at 50C. The m
tenperature and su
is collected and
[4-(2-chl oro-9i
- purin- 6 yl am no) - phenyl ] - pi peri di n-1 -yl - met hanone
(7.69 95% as a pale yellow solid. To a suspensi on of
act i vét eduapresctivrayessel EAmpk) is addedd¥-(3-ohldioetk plveay - B5-poitii)-6- yi-

oo SRR PRy 4 P LR e gl 4mg 03
rﬂmd‘r)':‘ilhhhﬁ‘VIB (IE3 (n‘L) gTﬂéI.reactmbésel ipten ylac@qﬁ@ﬂh@ca&ﬁy df 4 RicfSvave
copper acetate (3.05 mmol ) and

Rol (100 nmL) is stirred for
¥s cool ed down to room
GL: nmet hanol . The precipitate
ed Mﬁt thyl acetate to give

tutie

reﬁﬁﬁor éﬁrwas @lngt}ﬂerba@d”sdlﬁﬁ% o 301"H’ém?ﬁ qﬁm £. |T§)e Stude Fesgtion
nﬁﬂﬁf@;§ GITRRH Y P! BPOBto ?Véjth‘é 'a%o%@&%g rsnat oS0l 1-

ours The mxture s coo

fank { Y. 2ohg) as a pale

AR, P O 40 B TS o o

(d, SHpa=ics 1eg), D6 {d, 26}V € 6lsug), T6Y GUBHYGY.SAY1H, J = 7.6 Hz), 7.51 (d,

hi th =
2 BEHA o BT Re A I il i SETANS 4553 @y |
-pi peridin- -yl-nethanone (3.89 g, 80% as a yellow
solid; H NVR 400 Mz (CDChyamgle8. 17 (s, |H), 8.06 (s,
| HX4 [97 P@é’hj( oL quéddlinB-Rain®)-DEpurif-60Farh Ro]-gidny 1} DigrBin-1-yI-

methanone
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=8 Hz), 7.49 (t, 3H, J = 7.2 Hz), 7.41 (d,
), 2.93-2.90 (m 4H), 2.18- 1.96 (m 2H),
(m 4H), 1.35-1.29 (m 2H); M5 nm z BGBUR2004/026373

4 [ (3 D| met hyl am no- pyrrol idin-1-yl)-9-phenyl-9iy-p
urin-6-ylam nol- henL?/ peridin- -yl-nmethanone A
m xt uPefubg is charged with [ (2-chloro 9—phenyl -9H-purin-6-ylamino)-phenyl)]-

plgridfehRidack R ReRY, o DRY S Gt AL BRENY! S kiR
tr&h(c(1b|¢mmdmbamon®)dlmjdad1mh|((m)| (Aengl 0068 mmr?l)ondlrtmmk})Ipoh'Co@phmo)

SHHETRT e PE B0 Bt UG BT R B0 Sasiated, and
b@&dﬁ‘ll@c[‘tv[tﬂhﬁﬂ) e ASKIEN @G UeISds RIJBS ie® nitrbB&h. MBRIrldBor Sixture is
{i)url fied by fgl ash col um chr omat ogr aphy

efiCchor &6 bpws-hBlisaressltinggale bzr@fvrgq?wnen{swn fpcoofed down to room

nﬁﬂg%@ém& @m %Iij[:eﬁél re]tg é;HlE)IIr% g&rgl\éjﬁq’[hp F?ﬂl?()roag t%te salt of {4-19-

olﬁaMammo&@ng_t_lkm{ﬁ Yiklnmo]-p;ld;nvfd-ﬂﬂbdﬁdﬁﬂﬂdeZthanone

(éﬁ%& %Aﬁ? B?ﬂr’wj‘g&d, Gﬁé\”‘ﬂgbfm %%%H-égd 93]29:(df7311% ﬁzg 4 Hz),9.13

(. 1FIZJ§Q om’j; 818 fs71ﬁ) HZ)h d 71H§9(~(83|4 HZ)HMH" 7% (§1 '7&213 ,(7 58 (t, 2H, J=

8@#1)‘2) 72489®]( J %’E& Hzp 7@%(1 2048 =54 HZ)H)3 8723 255@12 4119 (-$6-1.43 (m,
m 6H; M5 mz 511.3 (M+l). Exanple 4

6H}"%1\§anr/rz17531g;30 +1() - 9- phenyl -9// - puri n- 6-yl am no) - phenv

pi peridin- -yl - met hanone In a quartz reaction vessel

(2 mL) is added [4-(2- chIEKUﬂB‘e}ﬁhenyl Qi 7-puri n-6-

yl am no) - phenxllds-

mol ) and i nidazole 0.3
m.). The reaction v L9H-gurirteeh-plamired i Nt o t he
cavity of a m crowave reactor (Enrys optim zer) and
irradiated for 30 m 0 C. The crude reaction
m xture is purlfledb;u ' HPLC to give the
trifjuoroacetate salt of -( - iyaNja oI -

yl - 9-phenyl -9 f-puri r}t'r)\l

] piperidin-1-yl-nmeth @FIBNW 5 apale yel | ow
solid; HNW 400 Mz (MeOH-d,) d 9 52 (s, IH), 8.58

E (Sj |2 o’le\j:glar2 ge\ggs(’ﬁé; 1@ G;g)éggr%qﬂ u@pﬁvﬂcwﬂgéve(@ghqaﬂ)l50jC-aﬁg cooled
de@to'T’éam teznp%ilatlglg Tgéﬂ 2- ﬁucﬂ‘o 3. c%lo’fg%urlr% (Z@ g33§'1%n{cm pl'felﬂgfl’boromc
ac1d (8 3 g, 70 mmol), colp_ger acetate (9 0 g, 52 mmol) and trlethylamme (19 mL, 140
mmol) are added and mixed in dry dioxane (100 mL). The reaction mixture is stirred at
room temperature for 2 days with a drying tube attached. After the reaction is complete, the
reaction mixture is diluted in methylene chloride (200 mL), filtered through a Celite pad and
washed with methylene chloride (200 mL). The organic phase is combined and the solvent
is removed by rotary evaporation. The crude product is purified by flash silica gel column

chromatography using hexanes/ethy! acetate (2:1) as eluent, to give 2-fluoro-6-chloro-9-
phenyl-9H-purine (2.1 g, 24%) as light yellow solid, MS n/z 249.1 (M+1).
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Exanpl e 5

{4-[9-Phenyl - 2- (qui nol i n-3-yl ammmo) - 9/ - puri n- 6-yl am no
wa2@klenskd - pi peri di n-1 -yl met hanone N A tube i spchasyedo26373

with

[4-(2-ch|oro-9-pheny|-9/f-puyin-6-y|an1no)-pheny|)¥-

ri per iZdlnore=6y¢ierptfarhend-Hapuring (SQOmg, GRlawsmpl), 4-morpholin-4-yl-

AR ATARGTOL 22 i Sl B 1 02 s

1000681 (b)), Phe(rdiotiba utiybpatasftifan @ hobis phforytas8l, 8 Ny,

Sty ind B G 0 RS ] SSnb ot erd o U g ae

ad8eda ihe Geafisl B ixlirt IsQHEBd at TNB°d BRELFANTA? ¥1eEnCisirSmoved by rotary
stirred at 85 C for 16 hours. The resulting pale brown

g dhe prademsiten itrsdipsobvsd indaMiSOemng erifiet ey HREC to give the
DAL i ¥ 9. _OH-

t{??l:ic%tr%dﬁgt?tggglé tgf; jtV e@lS%Hng g}léﬂ?%%lg&é U-NGr pthGﬁn 4-y1-phenyl)-9-phenyl-OH

puhensb-danfiguasivhite Bwdea M NWR 900 MHz (DMSO-dg) & 9.29 (s, 1H), 8.23

) 6 0] - el i 01 vl - weth
GIDTE AE TR LPPE L P8 PR RS 6% T rrocrian 54
291, 29 ATiHz), 6148 3d, 3R T4 Aozhiz), D718, 41,74 48 1Y), 3.52.(8), 1|ﬁ8)3.01 (t, 4H, J
8. 18 (s, | H) 7._92J[g1d, IH J = 8.4 Hzg, 7.81-7.70 (m
=7 Hoyy 188 (@120, gig 1272, B7H(dBH, /71 W3 Heh, 128, 4H): 090, 1H, /=
N : = 8.4 H), 3.87-3.35 4H) ,
ﬁ%ﬁé@i%{sﬂ&?g}ss%ﬁ 1])541.3 (M+I)). Exanpl e 6(m K
-f4-An1no-cycIohexyl)-Aﬁh&ﬁ-nDrpholiVV4-yI-phenyI)-9-
phenyl - 9H puri ne- 2, 6- di amf¥empfeN ' Mol ecul ar si eve

(4A, :LZNQQ 94 mird- foﬁgi DePe s (Y AU LIRS AL A —ﬁ‘én @Q C
and codFﬁg”%ﬁﬁﬁig%“Tﬁg#ggggééTﬁTUr .
2-fluoro-6-chloro- phenyh@H-pari@-yo-d@mingrol ),

phenyl boronic acid (8.3 g, 70 mmol ), copper acetate
(9.0 g, 52 nmol) and triethy%anine (19 nm., 140 mol)
are added and m xed in dry dngxane (100 mL). The
reaction mxture is stirred atf roomtenperature for 2

days with a drying tube atta% ed. After the reaction

is conplete, the reaction m xture is diluted in
net hyl ene chl oride (200 ni)
pad and

iltered through a Celite
N

H

HZN"': 4 N
L T
NN N
O

1-Chloro-3-nitro-benzene (1.0 g, 7 mmol) is mixed with 1-methyl-piperazine (2.0
mL) and the reaction is capped and stirred at 190°C for 2 hours. After reaction, the excess 1-
methyl-piperazine is removed by rotary evaporation to give the crude product as yellow oil.
The crude product is purified by silica gel flash column to give 1.2g of 1-methyl-4-(3-nitro-
phenyl)-piperazine (yield 78%).

The 1-methyl-4-(3-nitro-phenyl)-piperazine (1.2 g, 5.4 mmol) is dissolved in
methanol (50 mL) and Pd/C (5%, 120 mg) is added to the solution. A hydrogen balloon is
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washed wi th nethyl ene chloride (200 nmL). The organic
phase i s conbi ned and the solvent is renbved by rotary

weyapoiaks on. The crude product is purified bypéT/asivo4/026373

silica gel colum chromatography using hexanes/ethyl
acetate (2:1) as eluent, to give_ 2-fluoro-6-chlorqg-9-
apdad fo. t@?—ﬂ?ﬁ‘ir ilhe sqlgtion Igsﬂrzeaiwela@ht Jteam {FEIPCRr of fef, the
%@tl% % C&%?lu%r t(l)le gd/élh S grltgr_ed anc}~I é\% gltr_ate coglejcrtcladnaend (cgréce#téated by rotary
eQaRiationub give 3-(Honghdipiperazing ] phohglylamine (39 ngy, 0.22

dii h I et 2 ) a

e R or S SRR B e Mg ol (P PR pdrp B T
pﬂlénylgﬁrllﬂ]lﬁe f4Qrmdg2 Omlmﬁrﬁolb &ﬁcbdlﬁolirb}@l]&h}ﬂlarﬂme (35 pL, 0.2 mmol) are mixed in

cl ohexanedi am ne
OO oy FraiTf e L PO 038 TP s Dsioes adinecanid-
c&aaﬁéxh&ﬁlamlﬁ@ (68 &%ng 8. 6%&61? &k cﬁfsol%ﬂé{%ﬂé}hﬂ@ir 0 Jine 4 mmol) The
Solvent Is renoved ry evaporation rud
rmcnorumeiturs isrséitted gfol IO%@ ovam@%s@a%wmmwm@wd@y rqam/@vm@ratlon
agil ﬁqe cru dlucf:tl 1y%rd%§(fciyeetd§%/%l\§§é Emdopurlﬁed by HPLC to give N -(4-amino-

c cl
cvééhdxm-mqli-lf mmf@l-ﬁmamm@p@mmmhewm perine-2.6-diamine as a

g pou s ’%Fwﬁél gl PRI 5 o Tg R M B 8 E o o -
6"@-)2;) 705854, ,J=2’r|6 H%) z/’@ (Qi !thI) ,7 2Z (1%521(11 7. obfds 1131 3= [3 02Hz) 6.48

% 6. 84 2H, 9. 3
(®, 71, 8153 (¢ ) 325 (m= SHPslz3) 18 4§7J td; 8 11{4992 O%(SeiHI t1 74494; 2H), 1.66

oyt o0 AT 3 Ty (P bl g 20 0 = 1.2

485. 3 (M+ 1). Exanple 7 -f4-Am no-cyclohexyl)-iV
-[3-f4- et hyI p| peraZ| n- IExamphéhyI] 9-

1- msthyl p| perazme (2 0 rTL) and tt5: reaction is
capped and stirred at 190 C for hpurs. After
reaction, the excess 1- net hy2| ne i s renoved
by rotary evaporation to gi M@ tNRe crude product as
yellow oil. The crude prod é purified by silica

gel flash colum to give 1 Zg 0
| - met hyl - 4-( 3- n|trophéﬁ?NTk razine (yield 78%.

S
s

1-(4-Amino-phenyl)-ethanone (1.0 g, 7.4 mmol) is mixed with 2-fluoro-6-chloro-9-
(tetrahydro-pyran-2-y1)-9H-purine (1.90g, 7.4mmol), diisopropylethylamine (1.54mL,
8.9mmol) and n-butanol 50mL. The reaction is stirred in 95°C for 14 hours. After cooling
down to the room temperature and removing the solvent, the crude product is purified by
flash chromatography using MeOH/DCM (5%:95%) to get 1-{4-[2-Fluoro-9-(tetrahydro-
pyran-2-y1)-9H-purin-6-ylamino]-phenyl}-ethanone white solid 2.49g.
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The | -nethyl -4-(3-nitro-phenyl)-piperazine (1.2 g, 5.4
mol ) is dissolved in nethanol (50 nL) and Pd/ C (5%

wa2@snmys528 s added to the solution. A hydrogen bel/usmn4/026373
i sattached to the flask. The solution is stirred

overni ght at roomtenperature. After the reaction is
c onplledel2-FltmoBdiahgirg-py el od)-Hfgutiné-yanine laphsnyl} -ethanone

LSS NI ORISR R R S
dngoﬂfd)pymﬂ@-lzﬁmﬁh {1an pE. 0. Iﬂmﬁm{} arﬁll-ﬁr[lumbmamﬂS a herg:.aciﬁanﬁ) stlrred in
e razin am ne

t hyl h
L0 o LBt et RSB B ﬁfﬂ saffRethe SBRpragS s
pubifbd Dy ﬂe[sﬁ cﬂi‘oﬁﬁ%gkd'ﬂ)h} v E)M’iexé& 41 dget The-[peastdign i s

stirred for 2 hours before a trans-1, 4-
m@ymlmrﬂexlkﬁéwrahﬁdﬁ@pxreww@ 9Pbpwhérﬁia}mlaﬂd> enyl}~cthanone yellow
Sog&hﬁ%?ggopyl ethylamne (70 nL, 0.4 nmmol). The reaction

m xture is stirred at C overnight. The solvent is

r enoveg- l!iy(zﬂ‘dethylymerphqﬂm#ayh)@f(teaahivdmiaymnﬁdé) ﬁﬂtpdum‘) is

ylarn?ldé]zlﬁ%% E\%ﬁagcppg g rlfIl{nlo{ s gsso%e'&' %Lﬁ)mﬂ)etg ?and mixed

w1ﬂ{ ﬁ?O(tﬂ‘I‘m i reﬁbtﬂﬁﬁ@gtlrféd li 50°0 - Deityled. Agtep&’t%ﬁ)ﬂg d&¥h RUARE room
-diam ne as a white powder; H NWR 4

ter(lmmefa)ld tptalyFompying thq)solvglt gl TBA, thegr udWPr?éuC(f é, mizpgl wigh

COF%‘? (]g E@de%g%%% 96 Inhl_oll)‘]a‘}ld pthﬁﬁﬂg?ﬁus%gate %%é mgzébmnr%cﬁ%%ﬂi

degmssed dljl refBled 5nt¢miry ditlpgen3 N -DimetibitthylenedibnBnd-#P megX). Pommol)
?%3E%iol% ﬁgﬁlﬁ( 61]2912 qu-?zlj]i D% 4?&]9 2 %d%d %@ﬁ?}m;@}% ;irspﬁtirred at

908C for 14 hours. After coohng down to room temperature, AcOH-MeOH (1:10, 1. 6 mL)
| -{4-[2-(2-Met hyl - nor phol i n-4-yl V9-t hi azol - 4-y| - 9H

is peyled 1g,me§ﬁplp?@]thq)lﬁgfﬁlyp le@Wﬁghbﬁiératlon through a syringe filter. A er
I‘GJ\;IM(){ ﬁg @'_g]fs{ﬂg%ﬂr?%ﬁg?l élﬁ? E{ogiﬁg %Qﬁss&llfecpm%Mgoéénmlﬁed' 5 fapskive
HELL@tor gehthd pale pylnchh{&—[@-[?)—mml—mmphalm £-¥1) S az T -4y -pyrin-6-

V1SRRG FaEaIoo e ‘SO B MbcRe g i 805 20 o

1:0\eer), g80kd, na, d;ozm(dtmuheon@omv @dmﬁr awrgeﬂze)nw% (d 2H J=88
renovi ng the solvent, the crude product is

)| AEh( GRSt bOFEDRISER aai TR 60265904 a0, g8y, 272 (n,

{
H&z) i?% 93;1;53?5@{ gﬂ(f%n%}% Zyn{/g%rk h%none white solid
2.499g.1-{4-[ 2-Fl uoro- 9- (tetrahydro pyran-2-yl)-9H puri

n-6-yl am no] - phenyl } - et hdisamwlq? OOy, 0.28mmol) is
g‘ gg Mﬁagesaff% Byénylm al'}%rbl{b‘ﬁn 'ZNI Dﬁ)@h&m-(l E@f@thlazol 4-yi-

mmotl )~

9H-purin-6-yll-amine
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di i sopropyl et hyl am ne (121 niL, QJOmol) and 5nL
n-butanol. The reaction is stirred in 100C for 14

whowssi6588 t er cool i ng down and renove the sol veor/US100€026373

crude product is purified by flash chromatography

usi ng EA/ Hexane (1:1) to get o

1-{4-[2-(2~Met hyl mor phol i n- 5
4-yl)-9-(tetrahydro-pyran-2-y oubln 6-y | am no]
- phenyl }-ethanone yellom150I| 1

| -{4-[2-(2-Methyl - nnrpholln- (tetrahydro pyr an-

2-yl)-9H purin-6- |am nol- yI §thanone (115ny,
0.26mmol ) is dlssolved ifn anol and m xed with
200nL TFA. The rea t| stlrre .n 60C for2 hours.
After cooling downOtolthe roon1téQE rature and totally
renovi ng the solvent and TFA, the Trude product is

m xed with copper (1) iodide (50 ng, 0.26 nmol) and

pot assj M%&%g Slpc?nﬁf-gl}e&%%{%%nr%gé P g, 8 Emrjnc)l) i& mlxe%ev%ﬁqszc' ﬁuoro 6-

and ref

chlokdd (tarn@ahay;bﬁmwygmﬂmmeme 9(og46 4ﬂgncﬂ) G@sopraplyJettdMihine
i odo-t hi azo are added

L
(AdmLEOmngD a?énwbgtag?ll 5PF’édT}é‘ft re%w@lsr %lrfeém ??Z%G FQr 14Appsy After
c%QlﬂlQ d&%‘i’&mé bén (RPRSGIRS] @&H%ﬁg t}é%%ﬂbt%'cﬁﬂie iLlQ)duét i6

I's added to neutralize the m xture
p‘unﬁcd}at flash chiometegtaphy using Mg@Hf’MMe(ﬁ’ Yo %f’/t)éqo getéaﬁ\luqnw-

e R A P LT U i el Mt
17154 [ 2- (2 thhyl norphol|n 4-yl)- 9 thlazol 4-yl - 9H pu

- h -eth 71 HNVR
OO S G G P - B SHor-oop iy eRmncs B g-phenyl)-

a@rﬁ? (Il t@m%% 2%&11((&? is llﬁ'lxedJW@h @P@smdﬁ#%q n{diipho%'ﬁ'e (%n% 645mmol)
dﬂz@pro@l@lﬁllz{r@de ( ]|2|-1-|;1L,]G:20n@1:}|21) and@nﬂgn-@nﬁan(g H)“ he lgaq])upn ananred in
XNEgCn@r 11 %%L&ﬁ A(t#\%}_l%gohn%ggwxg ?ﬁd rng))Ve t%e g(%(’é%’t tﬁ%rude_&om s’
]J‘uélﬁbdélb)hﬂeﬂ)ﬁ 3?0??%2&5?? asiygd WAEHe&dner(ﬁﬂp)hxget (-Miethangsijfaryi-d

Pile%l“ﬁ%a(ﬁé%ﬁph%ﬁy‘!'ylpm?ﬂ Ig}nyﬁe‘? (? ra y;dra p%p}an%-%[ﬂgﬁ)purlg 6-ylJ-
ARSI 5Bl P 14T O- 6-

(4-Methanesulfonyl-phenyl)-[2-(4-morpholin-4-yl-piperidin-1-yI)-9-(tetrahydro-
pyran-2-y})-9H-purin-6-yl]-amine (145mg, 0.26mmol) is dissolved in 10mL ethanol and
mixed with 200pL TFA. The reaction is stirred in 60°C for 2 hours. After cooling down to
the room temperature and totally removing the solvent and TFA, the crude product is mixed
with copper (I) iodide (50 mg, 0.26 mmol) and potassium phosphate (220 mg, 0.8 mmol) and
degassed and refilled with dry nitrogen. N,N’-Dimethylethylenediamine (46 mg,0.52 mmol)
and iodo-thiazole (33mg, 0.26 mmol) in DMF (4mL) are added and the mixture is stirred at
90°C for 14 hours. After cooling down to room temperature, AcOH-MeOH (1:10, 1.6 mL)
is added to neutralize the mixture followed by filtration through a syringe filter. After

removing the solvent, the crude product is dissolved in DMSO and purified by preparative
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chl oro-9-(tetrahydro-pyran-2-yl)-9i 7-purine (1.90Qg,

7.4mol ), diisopropyl ethylamne (1.54n, 8.9mvl) and
wo2danases 501L. The reaction is stirred i n 95p@/isT004/426373

hours. After cooling down to the roomtenperature and

SR sehRb A g oy ey i B O oty -

)%-Eﬂléier 41 yR9H-purin-6-yl]-amine 95mg. "H NMR 400 MHz (DMSO-ds) 8 10.44 (s,
tetra rang -9H— ur|n6

t ha
1EB.A. 4]06?«5/1H)p3}é£§ﬁ ‘}Hhﬁ}“ﬁédvdtﬂ tT € %H?)dgél(ﬂs?ﬂ T=83 Hz), 8.01 (d, 2H,

2 et n I u =
T A S P, DY LR Ysh ol RS e 130 280 3=
104e1), 006 (i, ZHF pit.2 dhizp 145y, ), Ptz 1 A,

0.45mol ), diisopropyl ethylamne (121nL, 0.70mmol) and

5mL n-butanol. The reaction is stirred in 100 C for 14
hours. After cooling down and renove the solvent, the

crude pr oduct i s purifiedEkympled8h chromat ogr aphy
l(JZi\IE] - QG & th?l Ig/ff‘ldm-Z ylmethyl-9-thiazol-4-yl-9H-purine-2.6-

2- (4- nor phol i n-4-yl - p| perl dmgﬁmhcyl)-9-(tetrahydro- pyr a
-2-yl)-9H purin-6-yl]- amne yellow solid 145ng.

(4- Met hanesul f onyl - phenyl ) -[ 2- (4- nor phol i n-4-yl - pi peri
din-1-yl)-9- (tetrahydro«p% an-

2-yi)-9H purin-6-yl]-any E@Sng, 0.26mmol) is

di ssol ved in 10r1L et hanol m xed with 200nL TFA
The reaction is stirred in 6CC

r 2 hours. After
cooling down to the roomte N\e and totally
removi ng the solvent apd TFA, Ith ot ude product is

(

m xed with copper (1) ol ﬁ 0.26 mmol) and
pot assi um phosphate ( ng, 0.8 ) and degassed
and refilled with dry nitrogen. \-S

i V' - Di net hyl et hyl enedi ani ne (46 ng, 0. 52 mmof) and

i odo-thiazolg (53mg, 0.26 mmol) in DVF (4 added

and the m xt els st red at 9[%Cfor 14 Jhouy sy After
coollng do eral_upe__Ac,C]—l- {TNo, 1.6
is a%dml eut ze theHs@xture foll owe
f||trat| nt roughasyrlngefllter After re [

the solvent, the crude product is dissolved in
and puA infiktest 3P -fhivapédchlviopetilR (C7.26 g nirel),\B1-tibydrot2Hdpyran

A TR ORI
M ? %an%o&%%r&m)eth@né@Oé‘ﬁLg and s’tl'r'%:d at9roé141 t%rﬁl’aerétﬁl)e f(\)Jr 4
bougs. Bhé-tepetio ndittufeds fifteded, washed with Na2C03 (10% aqueous solution, 100
mL) and water (100 mL) and the organic layer dried with Na,SO4. Evaporation of the
solvent results in an oil which is triturated with ethyl acetate (10 mL) and hexanes (60 mL)
which induces precipitate formation. The product, 2-fluoro-6-chloro-9-(tetrahydro-pyran-2-

yl)-9H-purine, is collected by filtration.
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J =8.0 H), 4.86 (d, 2H, J = 12.8 Hz), 3.71 (s, 4H),
3.52 (m 4H), 3.33(s, 3H), 3.15(t, 2H, J = 12.0 Hz),
wQ2@6/0{a28 2H, J = 11.2 Hz), 1.55 (m 2H); M5 nPeT/B82008026373
(M+l). Exanple 10 N - (4- Met hanesul fonyl - phenv -N
-pyridin 2-yl met hyl - 9-t hi azol - 4-yl - 9H puri ne- 2, 6- Q
gmne Vs | Amxture of 2-fl @w >chl oropuri ne TN
.2f 9, 100 mmol ), 3, 4-di hygye pyran (12.62 ©

mqgol) and UeREA ECHoN a i d meeR dr at 6N 1
Nrmol ssolyed In NN ous  gi,chlor ON%ETAV e
N

(200 n&am’z’li stirred aRt r oo 53 rature tor 4 4
The re I on mxturelsflltered,mhed wi t hNa 3Y-0
(10% aqueous solution, 100 nL) an ter (100 nmL) an
the organic layer dried with Na SC*. Evaporation of

the solvent results in an oil which is triturated with

et hyl Aaeietwat ef Z- ﬂOormﬁ}chdmd-%(mhwiso- ﬁ@n-ﬁﬂbl) -Sihipghine (2.56 g, 10

qucce@ﬁﬁjé/ﬁﬁlﬁ?ag e gl %f éﬂ?t | O@} %n%ag}g 2, 15 mmol) in ethanol (20

5 nié} - sHitbPsieliight al B°C O'Th@ﬁﬂi}@lﬂe lilsycof)leli‘db@h ko olriNerbbdrdure.
t OH MCPBA Q Refl ux DCM A m

Eyagqrafisnet @e@ﬁlvemtdol@wqdéwwawwrcar%woeﬂ&péy VEPAS PO frope 10 % to

Fop! 3 A-fneBR 1@ 1fard-phenyl
s o
aﬁﬁrkerasedvlmeeollid ght at 78 C. The m Xt ur e i's cool ed dovvn

toro el a Evapor at i
follo BhpL: C%‘ﬂl?oé‘ﬁgf’%%‘ﬂ’sg%ovf & k. F R i Do m
10 id Qid@@%chh()k ﬂﬁybenzmc acid (6.22 g, 77% max1mum 27.8 mmol) portlon wise
Fluoro tetrah dro Eﬁ]ran 2-yl)-9H purin-6-y %)eé
Ihyn an lcpéﬁ ). Afﬁé itjan, rrHétuygsls gtlrgaqla{ g)og)otpmaera’qﬂ r another
ZS}R)Iu#t Tﬁ@m%g Eéedllﬁgmﬂmﬁthg @ﬁjd ﬁ@ Qt)éﬁel{sﬁmaég@/ash%d Ah
I's ad - chl or oper oxybenzoi ¢
sataf attbd(NﬁzS@z,gﬁ Orirly 86 chsasiraterhiN aIﬂ@OB(5ﬁm:lIX)2) potittheergaie ghase is clear.
The organic layer is further washed with water (50ml) and brine (50ml) and dried with
15  MgSO,. Evaporation of the solvent followed by column chromatography (EtOAc/DCM
from 30% to 70%) gives [2-fluoro-9-(tetrahydro-pyran-2-yl)-9H-purin-6-yl]-(4-

methylsulfonyl-phenyl)-amine as a pale yellow solid.

20

The mixture of the 2-fluoropurine substrate (4.6g, 11.8mmol) and 2-(aminomethyl)

pyridine (15.0 g) is heated in an 84°C oil bath, overnight. The mixture is distributed between
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slowly (in an ice bath). After addition, the mxture
is stirred at roomtenperature for another 2 hours.

wab@sinesesire is diluted with DCM (50m ) and t heCT/US2004/026373

suspension is washed with saturated (50m ) and
saturated (50 ml x 2) until the organic phase is

ethiybapetateTBR0 eyl amd watpra@&(} miy Fherargraic Rbashis svagliod vithd¥idCl

%aapor at' %%nga H‘? Ogé ton v% 3900\341%{/]3 ngﬁ@d over N2;80,.

Eyblpcmamm@g ﬂ&psbyveﬁt@‘@é\diemﬁldefprcmmm%lt io uFdd% tigi nerisreaction without

ﬁl[]fé_t étro 9- (tetrahydro-pyran-2-yl)-9H purin-6-yl]-(4-
hPFEEEYhy | - phenyl ) -am ne as a pale yel | ow solid.

The m xture of the 2-fl

| . Smmol ) and 2- (am nonet}

oropurine substrate (4.6g,

yl) pyridine (15.0 g) is 1
heated in an 84 C o Y, overnight. The m x Ts
di stri buted between 10 acet at e (200 nm.) and

(200 ). The or 48ni ¢ phase i 8™WAshed with K¥C 2x150

m., saturated a sol ut iMzoH, wat er (¢ g and
o of the sol vent gi ves/kt ude

dried over Evapoyat
product whi chHN €edNin the next reacti e WN hoﬁt

further puryficati on.Cée conpound obtgi ned above

(1.93 g, 40X nmol) i\s stirred with dfoluenesul fonic

acid nono ate (950 , 5.0 mmol ) i t hanol (20

m.) at 60C until the starting material is no Ionger be

det ec

(1.0 trh%? bRk A heR Yol .6 o Lo Mihop I LFRBYAT NC
tblaerendfonicerdianatoly drate (X0 ipg, St remb D) inmethhnad 20 ®L) at 60°C until the

oS T L et B PP Sgiamine
(‘ij ) B{Lc)t@&id@&i 1329 tﬁe flagitdAThik ke 18 Bodhdl tb Ronk fentPBratlire Prelipitate forms
S? nmg, 2.50 mmol) and K3P 4 (3.18 g, 15

1} Cdleéted mﬁiltl’?é@n ingize the deotededrpiiyated wi t h ar gon).

Trans- N, N -di net hyl cycl ohexane- I, 2-di am ne (355 ng,

2.50 nmol) and 4-bronot hi azol e (932 ny, 88%pure, 5.0

mol ) in DVF (@ O n) is added and the m xture is Q

stirred at %;over ni ght.

ﬁ\

'Cul, L*, K3PO4

Br
HN . / g . HN
N )
)NI\)\I \ o~  DMF,88°C N)\/EN\>
N ONT N M Ay
H HN™ N
N 3
d —NH HN— | N N\\)js
Z P

The deprotected 2,6-disubstituted purine (1.98 g, 5.0 mmol), Cul (475 mg, 2.50

mmol) and K3PO4 (3.18 g, 15 mmol) are combined in a flask (backfilled with argon). Trans-
N,N’-dimethylcyclohexane-1,2-diamine (355 mg, 2.50 mmol) and 4-bromothiazole (932 mg,
88% pure, 5.0 mmol) in DMF (9.0 mL) is added and the mixture is stirred at 88°C overnight.

After the mixture is cooled to room temperature, acetic acid (1.0 mL) is added and the
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After the m xture is cooled to roomtenperature,
acetic acid (1.0 nL) is added and them xture is
wo pdosmerasas t hrough a syringe filter (washed w t PCDNF004/026373
The filtrate purified by reverse-phase preparative
LC- M5 (acetonitrile/water/ TFA gradi ent 10-90 % CH
mifure, istifgred;theangh @sysinge Dior Grarree et DVE) Jbmlirye purrfed by

r&Rksk ﬁss%g defe.tdﬁré MeShS letUﬁlltrﬁ ve{er/rﬁl@ egpard?é;rg r(lsj ?2 % CH,CN in 7.5

evap rat to renove e acetonitri
nan{umawﬁrcskﬂOLﬁrM ) 8Qs75ad¢edIR)o Theadodlectehwatpr/MeCHl. soldGv phthe

t t t th d h .
HEE SheBiraled o shiage Bis S¢Sl SahODa Peg e adiRG ol fon) i
5 aﬂdleﬂdbl gdisealge 15]6;;[ &3‘39t Elajsmgls {leqed(télcftfdbﬁth?p@&ﬁﬂt hadite -ogéaﬁm()jﬁh},sel‘ih dried
in me - i azo - uri ne- i am
m&%gpgs% vwa%@amére Sqwewwlﬁ%h{mdrct & bRty 1‘% #o. 21
I\ﬁéhangﬁhfor}l_é p%@ny(l)SNz bﬁ)dm § y%ﬁetﬁylmth(azc)l AQW9H guﬁ‘@e 4, g-rd1a'rrl"he asa
whits powika) HTSNEV4Q05MP13|€|)1~DN¢/SO&:6210@798 3 M+:r6) (s, Ek)aﬁqéBé 70 (m,

9@( 42!\’& Hgl’n]es Pﬁ&r?yf'?pﬁel%rj) 6[%H%)2467t(?1y2ﬁ ror p6r1HF)’3'-1Z-(S’ 3H);
10 M ol @eal- 4-yl - 9H purin-6-yl]- am ne KOH, TDA

D oxane, 0 C~RT TDA: tris(3, 6-di oxaheptyl)am ne HC

HClI H ZCZPd, 50 psi Ph \ EtOH HCl recrystalization to

obtai n high ee N-Benzyl et hanol am ne (9.06 g, 60 mmol)

is stirred with (R -(+)- DEW;M@!BE oxide (6.96 g, 99%

é@ygﬁgg%kgﬁ-nﬁg&ﬁ%& morpﬁlof}na %r& th%zol 4-y1-9H-purin-6-y1]-

amine

15

A\
0]
N/\( KOH, TDA
W/ N/\/OH OH.. C]—“O— _
O * H \\\ Dioxane, 0 C~RT
TDA: tris(3,6-dioxaheptyl)amine

N
ph/— N/ EtOH

Hel Hol — H,/C/Pd, 50 psi ”'uﬁN'H
e (@] -
o]

- HCI
recrystalization to

obtain high ee

N-Benzylethanolamine (9.06 g, 60 mmol) is stirred with (R)-(+)-propylene oxide
20 (6.96 g, 99%, 120 mmol) in a sealed tube at 45°C overnight. Evaporation of the excess of

propylene oxide in vacuo gives the diol residue which is used directly for the next step.



propyl ene oxide in vacuo gives the diol residue which

is used directly for the next step.The diol is
wale@solesesl i n di oxane (60 ni, anhydrous). KOH PADUSB04026373

180 mmol ) and tris(3, 6-di oxaheptyl)am ne (200 ng, 0.62

i oh 19T dRrur e cforanadéb g ssSitian ROH Qo O | o mmon
aﬁ'@ﬂﬁé@r@&@xéﬁbﬁ?ﬁﬂﬁﬂle '(253)0@1%j 82 MR (x:)’\ﬁn% 8ddelRfd ﬁﬁeh%(’cu%‘ls cooled to

mxture is to stir at ford5 mnutes after

OWhaedn whichitesyheldonidd (155% adhmuelpiartitnyl anhydepus dioxansy isfagded
PR RGBS a3 SGAL COR TR AR e i i

I'ter 'S evapor a
5 w(aﬂné\l to 26 whbpenamraﬁidﬁﬁn‘ed) fdrbe aqlﬂiﬁxﬂiam hﬁmd chereactlon mixture is

ol L0 a5t S PR bR AP LR B relfed fafe e

aReik raliitiae oy aqebdiuH IS wahed WP st ackiitel( MR mLx2), the
extracted with ethyl acetate. The orﬁ%mc phase is

sefptieseropfed fo &fkcrngd I*?é'#l adiges) léycatdéalgﬁ\@oéba Eequshis thepextracted with
HEFIE. 1, 0 RTPLRL SRR 3y 0L L GBI | i T

10 rdsalveis c&rmm&h&@cﬂh@d(%@O%myﬂ-mamhtD@ﬂﬁtormms twlizédzeaduct
é\? follows: The free base obtai ned above is treated
( ??P HO (2 Min ether, 50 nL) and subject to

eVvapoITas resbdsdisyosY el REhETCT sa dnd re@tasiadet] af BI1IOwE! BHY free
is mxed with ethyl acetate and heated to

20 nL
bppraped Ebaom i SoaH e HE ot SeetBsse 10 BLAN SURerio ehgoration t
yﬁm 1!115 fict i, Al gﬁﬁgﬂ @@'Qllny Rhixee J\?ﬁh étﬁyl'aéetgt@ i@qnlt n@(ﬁgﬁéd to

tenperature an In"the refrigerator vernlg
15  roflue. ROEESs pddedtdeommea}an‘ecws}ysmﬁl the entirelsalid hgi dl@sqim:deThen it is

. 8 . A soluti f
PS8 g0ors Satpefiipe R b iep b ot SEIele A pisfBilad Bpina
fieiel tol€l%e hdé g}o(i@gtzﬁ)gg) under pressure (55 psi) at room
tenperature overnig mxture is filtered throuq

cel i t & lvbeh é&thﬁmcwsréﬁ@ﬂsl Sﬁétn@ 3pme - H muinpl insethapol (30 mL)1 i
hg&@g&ﬁé& 8¢krl199. Ve (G)Qé g) Lﬁqgj és@tﬂe @§5 }%prﬁ?fooﬁﬂgm grature

equent evaporation glve I ne
20 ohe_;rdlgbm Bhomixtee &sfilEodd tULougsh @IllEﬁ(wEsl@H Wﬂth@DH)) a0 ifigrate is
e{[naf)oga?ﬁqg? %{Vetﬂl 2Agdltlon F AR i s%bsségl?esn cr:v%%ora{loﬁ ggés R-2-

methylmorpholine hydrochloride as solid.

X ;
~
oL oy
0
HN . N Diea HN
NS N\> o TEtOH, reflux NN N>
» N
HCI |
F)\N N //I"(\N)\N/ N
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met hyl nor phol i ne hydrochl oride (1.78g, 12.9 nmol) and
DI EA (3.78g, 29.4mmol) in ethanol (20m) is refluxed

woe@snight . Et hanol is evaporated and the resiPCEUSR04/026373

redi ssolved in DCM (100m ). It is washed with
saturated NaHCO (50m ), water (4142@ brine (50m ) and
dr i ed Toe ayixtig obrhe 2EuommuERg %ﬂl?staqte §bBaaD: R4r1 owed

& gﬁg{%&ﬁ&hn% W @IBh AR HY e, (B RGAEA HIFNMISAL 3043880 in
efRadol iRiohix isesiliixkd nydraightehthhnol jszvéporated mdl therepidag ismedissolved in

etra )

ri e o G B B Sl Bt Al B A B
dled élv;@ gqgrmzl Evapsrasioh bf e soldnld fdloakd ey e@luﬂnfx Olihoﬁlamg;aﬂhy
nono rate hano Onm) a
GRS o hde AP0 Vg nrepisesdRors DoRYer-(orets b

r yrad2 YBIoH-Jurined - lagiied pafd-brovwik-dolils
a deghgn}ggg{%%g%}tyﬁr% evajggr9at%-d C(E;Munn chr omat ogr aphy
(MeOH/ DCM fromO to 5% yi el ds the deprotection
product. Br. - BUL| Z O 2. H 2,4-Di bronot hi azoI @
(5.00 g, 20.7 \placed in a flask whi
been back fill ed hOArgon three tines. h @5
ether (82 nlL) hig” attded and g-T@A sol uti on iENCooled to
-78 C. n- ButyII t hiyjum (ZWCI ohexa A0.0 nl)

i's added and f“he re ctlon mxture is sti f@r 90

m nut es" %\,@” erfore quenchi ng (M[t/h\

sol ution \r)o The reacti® xturé*ls
warmed to omte er ture The mxtu is washed with

NaHCO (saturated a ous sol ution, 60 rrL) and the
organi ¢ phase is dried with After evaporation,

4- br onmt RbABAINE obt%m@@ﬁl%v@@ﬁ9@§ 4202GhM 68 13‘&1@@&'6&th_p-0“
L*, Cs CO 88 C NH HN The deprotecte

tolugiesli pnisscidimeneliydree (189 neg, 24amigol) i mithmﬁb (30 migyat 60 3G pntil

I
thetarhn ng?tg}vl@o{sjsﬁ%%ﬁgrc efifiefl (nSnifbriby ARG Fridiflmine
(0.5 mL) is added and ethanol is evaporated. Column chromatography (MeOH/DCM from 0

to 5%) yields the deprotection product.

N 1. BULi/Et,0 BrZ'N
> \
S)\ Br 2. H* )

S

Br.

2,4-Dibromc;thiazole (5.00 g, 20.7 mmol) is placed in a flask which has been back
filled with Argon three times. Anhydrous ether (82 mL) is added and the solution is cooled
to -78°C. n-Butyllithium (2.5 M in cyclohexane, 10.0 mL) is added and the reaction mixture
is stirred for 90 minutes at -78°C before quenching with HCl/ether solution (2.0 m x 15 mL).
The reaction mixture is warmed to room temperature. The mixture is washed with NaHCO;
(saturated aqueous solution, 60 mL) and the organic phase is dried with Na;SO4. After

evaporation, 4-bromothiazole is obtained as a crude product.

38



10

15

20

argon). Trans-N N -di nenyl cycl ohexane-1|"-di am ne (264

nmyg, 1.86 mmol) and 4- bronothiazole (691 ng, 88% pure,
w@2008/0na528 ) in DMVF (8.0 nL) is added and the nmMPRI/USM04/626373

stirred at 88 C, overnight. After the mxture is

cooled to roomtemrperature acetic acid (1.0 nL) is

added and the $gre is filtered through a syringe &
filter (vvash idh DMF). The filtrate purified (5'\
rever se- phg epar aBf LCCJ}(S_ Cs,CO

(acetonitrile vvaterATFA}g % cH3CN™ n 7.5
m nut es, o\ 20 5uM ed

5% 88f% D). The g N\g
vvat/;ey/lvﬁ tion of the prod i's evaporajl\ed
reno he "acetlonitrile. (sHtur aqueq@NsolNltl n)
|sasle%itora|setheth09 LS us 0 extr,

the product and the organic phase I's dried with LS
Evaporati on of the solvent yields

Rt (2 '&%é}f% e 2%41&%5?_&'%1 puripe (144,85} TLmmeDgEpl (357 meel 86
n&%‘é]) a@iﬂéﬁ@O@& 62 g8.(bag e;/ewbmbﬁe@mvuj@ask (Iijle\hlbﬂlﬂmkﬁllﬂdzl VQlth
a(@n) | ns—%l\g’gdlénat'hy{ Qlol}fx ane-, érgl'gﬁl)me (ggﬁblyg,(z 52?'6 ?p?ol) Janégs
H_gr)l@thIZlZ(gé (d‘)‘ii ’m7g2 |8|8%\13ure 878 nfﬁ'?(ﬁ) in ‘bl\@ﬁ (t{@ mH? i added:anllQheSmxture is

st1rrpd-9t 88‘33,@8er(1ght %gter}_ga rg@tuze g&oqlﬁq t0| rpgm tqnlgzgit?rg, acgtpcp ac\(lyi (1.0

it s R et Ay kool BIGE 5 Grasied i e, The

fadzak pdr{ﬁ/dd-lﬁhlemm’ekphaﬁ-wémmtmmqu& (@cetomtrlle/water/TFA gradient 10-90

y tglf_%%i\gigliﬂ( %ﬁlﬁgsm{}gﬂgg él r@@%ﬁa’}‘%%mﬁbﬁ) "Pﬂe c?allé‘rctéHm ;litzzr/MeCN Rk
s()fuﬁt)ﬁ 8 PRI 1P agoriited todemoRithé E&t(ﬁﬂtrlﬁ:QNaths,r(ﬁﬂi’ﬂlrﬁted aqueous

di i sopropyl ethyl am ne (1.54nl, 9mmol ) and n- but anol
sslofon) iTprsded éaratse dre ntstogk PEMei uiStﬁi toBxteact the proflupicd ghe organic

p/T\ a§e 1s dr(l"(%o\Ll lt}pﬂaz% VwEJaBor%l $ JrR ofvg%crl@stlg lEM Pe@fgan?sulfgg%l-

e SO ent e Ccru UCt
@m&hrze(mmmlamrawm mn-aqmmﬂ%mmﬁ%%w -atninegetfree

ézééﬂ‘v‘su e B I M e D s h Ak T 1 St >

34(991H£ 8.26 (d, 1H, J=2.4 Hz), 8.07 (d, 2H, J = 88Hz? 795|id 2H, J 88Hz) 4.53
uor o t et r ahydr o- p%/r anm% g/
(aﬂéhbf-lﬁﬁé@w}l%ﬁ éiaﬁ@nlé{)(if GG (o, B-5j04 nmlﬂéoﬂ 08 (s, 3H),
58ny,
DG b L (B = BB B A DBV ol and

5m_ n- but anol. The reaction is

Example 12

ethanone
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stirred in 100 C for 14 hours. After cooling down and
renove the solvent, the crude product is purified by

wo b@slo1asks omat ogr aphy usi ng EA/ Hexane (1:1) toPQEUS2004/026373

| -{4-[2-[ Methyl - (I met hyl -

pi peridin-4-yl)-am no]-9-(tetrahydro®©pyran-2-yl)-9H pu
ri n-6-yl am no] - phenyl }- et hanong=yelKlow solid 115ny.

[ -{4-[2-[ Met hyl - (I - met hyl - pi ¢ m 4-yl)-am no]-9-(te

trahydro-pyran-2-yl X- 9Hpuri n-16- yl am no]
- phenyl } - et hanone (11%ng) O! ) is dissolved in

101k et hanol and m xe TFA. The reaction is
stirred in 60C for 2 hours. After oling down to the
roomtenperature and totally re hg the sol vent and
TFA, the crude product is m xed mﬁf% copper (1) iodide

(50 my. (]4%21%0135&%)1) @Moﬁ@aa@s 7R b SPHReE with 200UB80-6-chloro-9-
0.8 Mo asse refilled with dry nitro n
(tptrphy@ra—mrwtwpr%gnwr@r{éapa%quhénfﬁwyw X%pﬁ (
S'a%gﬁctﬂ%mdq%g&tﬁloq SGHE. T+ dB‘ﬁTE'sté P% £ T ho@s eAi?éii gg&img

e mxture 1s stirred at 90C 14 hours.
dowaltd theg rebowizmiperahwoand rempengthe selyendaB-eivOptofuct 15(12ur1ﬁe<ﬁby

) e SeRSot BB OET G o Bt R b RS R

pyb- Zsﬂb-‘gﬁfﬂurln%hﬁarﬁfn'd]iﬁhdﬂ&l(}Cﬂﬂfahoﬂesmﬂtei‘sskﬂdl yedg.i n DVBO
and purified by preparative HPLC to get a pale solid

| - (4- {lzi%wlwp 9rGTQW%Jé¥4ﬁ91PYrﬁP‘Be%Q %ﬁﬁuﬁnxﬁrﬂa@ﬁ?mﬂeﬂﬂ} FHynone

By R s S O R e
B4 5admdl} diidophopy BitEan(iog (1RHLL, 9F2mindd)and §md 2n-pefanag@HThe)reaction is
?fer ﬁ'ﬁ)oo%c?@? gié?urs %KIEE*JG()glinSgﬂ?gﬁNlﬁ% d r?e%io?% tl‘{e%v%gp ﬂlespél% product
lgplfrfﬁe(i%y fi3¢H) chrainf6griphy viiny BAMSexahe (14630 get(IMH-2-[Miyhyl-(1-

eating the procedures described in the above

IRSE( 1nufsylargma1@an9dﬁnﬁla>tdéo~gxraw1YHg9HratlréPrﬁa|l%nm?]H@enyl}
6%1%%%%? I SHPASIE T obtained. Table 1 Physi cal |
Conpound-ReivietiyiiiberethyBpiperidin-4-yl)-amino]-9-(tetrahydro-pyran-2-y1)-9H-
purin-6-ylamino]-phenyl}-ethanone (115mg, 0.26mmol) is dissolved in 10mL ethanol and
mixed with 200pL TFA. The reaction is stirred in 60°C for 2 hours. After cooling down to
the room temperature and totally removing the solvent and TFA, the crude product is mixed
with copper (I) iodide (50 mg, 0.26 mmol) and potassium phosphate (220 mg, 0.8 mmol) and
dégassed and refilled with dry nitrogen. N,N’-Dimethylethylenediamine (46 mg,0.52 mmol)
and iodo-thiazole (53mg, 0.26 mmol) in DMF (4mL) are added and the mixture is stirred at
90°C for 14 hours. After cooling down to room temperature, AcOH-MeOH (1:10, 1.6 mL)
is added to neutralize the mixture followed by filtration through a syringe filter. After
removing the solvent, the crude product is dissolved in DMSO and purified by preparative
HPLC to get a pale solid 1-(4-{2-[Methyl-(1-methyl-piperidin-4-yl)-amino]-9-thiazol-4-yl-
9H-purin-6-ylamino}-phenyl)-ethanone: 'H NMR 400 MHz (DMSO-ds) 8 10.22 (s, 1H),
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(mz): vMif RRRRRN 10 HH 515.3 HH (*J 11 - S- N
) HH547.2 HH 12 511.3 Additional Physical Data for
w@eowpsowsas 12 HNVR 400 MHz (CD OD) d 8.03 (s, |P{)TT/US2004/026373

7.90-7.95 (m 2H), 7.75-7.65 (m 2H), 7.50-7.42 (m

92251')@,, 1@5 38 Z)ig%é sgng' :Egzsﬁ,) P i—%glp[ﬁ_) S ?ﬂ?l{zﬁy%‘? 15/ 798 (d,

i, 79*31714% 157 (BHB), 31214§ 2394 émz) 4D 1N, %';2 ﬁﬁa’ IRy, F=NoHz),
HH®623.2 HV SSN'> H 535.2 CH H 521. H 547.72
2138 (34 3H) 5490 (0, GHNMS oM 463 N(Mﬁls)zl. 2

By repeating the procedures described in the above examples, using appropriate
starting materials, the following compounds of Formula I, as identified in Tables 1, 2 and 3,

are obtained.

Table 1
R3\N/R4
N7 XN
AN .
Rs JI\ P N> Physiecal
N N Data
Compound | }R MS
Number RG 2 (m/z)'
M+1
Rs Rs Ry R3 Ry
/T
s -0~
N H — H 515.3
10 L _Q
[e]
11 ) H —<:>‘§NC> H ~2 | s
H 0 H
12 ) /©A'O —2 | 5113

Additional Physical Data for Compound 12

'"H NMR 400 MHz (CD;0D) d 8.03 (s, 1H), 7.90-7.95 (m, 2H), 7.75-7.65 (m, 2H), 7.50-7.42
(m, 2H), 7.38-7.30 (m, 3H), 3.80-3.50 (m, 5H), 2.83-2.73 (m, 1H), 2.15-2.05 (m, 2H), 1.95-1.90
(m, 2H), 1.70-1.40 (m, 6H), 1.40-1.20 (m, 4H)
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6' - HCHH535.2

547.2 HN'

H H 50

H
7.

wG 20958149284 525. 3 H -

H
2
H

54
HH435.2 HN -

.2ZHH 545.2 HV -SN) H

HH567.4 HH

7
L
H 525.3N > N N R H H 29p&R85804/026373

RS\N/R4

NS
RS\lTI/LN/ N\>

Rg Ra

13 d O H| —) | 632
14 /‘(i ~ H —@—E-ND H _Q 535.2
15 L - _Q'ENQ o e W/ S
ol WO, || ORO R D |
18 HNTN CHs _@_g_NQ H ——@ 521.2
0
1 —HNTNN CH; _Q_E—NQ H _@ 5352
20 ) & —Q—ENQ e 2
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30 HH 529.3 31 HH 529.3 HH |

32 545.3 33 HH -0

545.3 34 H H512.3 35 HN - HH -<3 517.3 Additional
webysioosks Dat a for Conpound 35 H NVR 400 MHz (EDr/0E»004026373
8.16 (s, IH), 8.02-7.90 (m 3H), 7.70-7.62 (m |H),
7.60-7.55 (m TH, 7.40 (d, 2H J = 8.4 Hz), 3.82-3.40
(m 5H), 2.76-2.64 (m |H),RR 2R2.10 (m 2H),
2.00-1.90 (m 2H), 1.80-1.50 ("m 6H), 1.45-1.25 (m
4H). 36 H H CF 579.3R5 N R R - H H-CF 579.3 H H NO
S=/ A|556.3 (CH) N(CH) H |54.3\§CH) NHHQR H
521.3|(CH ) N(CH) H H &35 3% A~y
\
Re R,
N H 2 H
21 <HL\ _<___>‘§NC> | 5450
O H 2 H @
22 el <:> §"NC> 5472
AN H 2 H
23 Pl —Q_E'ND —O 507.2
O H 1 H H
24 HN /©)LD 435.2
H 0 H
25 ) @*O =< | 5674
o]
26 “ZN’O— H /@JJ\O H _Cg 5253
O H 0 H
HoN
27 /©)L’O ‘@ 525.3
H i H
28 h—_ )— /©)LN(:I —)— | 5253
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A -/ (CH)CH(CH)NH H H 507.2 (CH) NH H H 493.2 (CH
) H(CH) HHB538.2 A (CH) HH-SNH494.2 (CH) H
W@05/0K65298. 2N > N R (CHs) OCH (CH ) OCH - S- N PCB682084/026373
CH(C H)CHOHHHGS536.3 HH511.2 (CH) NHCHo HN '
485. 27 (CH) NHCH CH H499.3 H- HHG5IL.3 (CH) NH H
471.3 |H H508.3 H N H H 556R3_0.R4 - H H 556.3> N R H
OH 541. 2 N
NN
\
| »
R
S\N)\N/ N\
Re Ro
H 9 H F
29 “Z”'< >‘ /@AD @ 5293
H ? H F
30 =) /@J(,O _@ 5293
H ° H
31 wn— ) /@A ) —) | 5293
H (o] H Cl
32 “Z“‘<:> /@JHO @ 5453
51 o H
33 hav—_— /@A 'O — o | 5453
H g H = '
34 HzN—<:>— /@AD Lo | 5123
H 0 H =
35 hav—(_— /QAU ) | 5173

Additional Physical Data for Compound 35

2.00-1.90 (m, 2H), 1.80-1.50 (m, 6H), 1.45-1.25 (m, 4H).

'"H NMR 400 MHz (CDsOD) d 8.16 (s, 1H), 8.02-7.90 (m, 3H), 7.70-7.62 (m, 1H), 7.60-7.55
(m, 1H), 7.40 (d, 2H, J= 8.4 Hz), 3.82-3.40 (m, 5H), 2.76-2.64 (m, 1H), 2.20-2.10 (m, 2H),

o]

:

36 HaN

CF3

-

579.3

44




HoHOH// 541.2 HNHH541.2 Ho H"N 517.2 HH
531.2 HH617.3 - Ho H. OH555.2 HN ( - Ho H
wG®s581638 H H NH 526.2N R > N\ R HN- Q ) H H 5PGI/RS2004/626373
H CN 536. 25
R3\ /R4
N
P,
R5\ o N
| R
Rs 2
o]
37 hav—~_ — H /©)L O Ho —)en | 5793
H ('Jl H NO,
18 HzN_<:>_ —@—g—ND @ 556.3
o]
39 | (CH)WN(CH:) H Y | B D) | 403
(o]
o]
40 (CHz)NH, O R )| s
o]
a1 | (CH):N(CHs), B B O | 553
o
42 |CH)CH(CHy)NH,  H —@—?-NQ H | ) | 5072
o]
43 (CH2)oNH; H _©_§'NC> H ——@ 493.2
o]
44 (CH:0H | (CHO0H | _ gy & | H | ) | 5382
0
45 (CH2),0H H —©_§_NC> H —@ 494.2
o]
46 (CH,);OH CH; —@—:NQ H | —) | 5082
0

45




HN -

HHN= 513.20 NH o H NH 540. 30 -
539.30 < HH 561.25 HH F 547.20H H 555.30 \ /

H H 547.20 H H
N f CH

wWoR®38132¢/ -N H H 505.3 N H H 505.3 N H H 505pGI/HS1#04/026373
541.3 HH-N525.4 HN ( - HH-C 546.2 Ho H |
Ra\N/R4
N XN
re. D
5\N N\
b Ro
(o}
7 (CH,),0CH;  |(CH,),0OCHs; o H 566.3
_Q_'O' C> _Q
CH(C3H,)CH,0H H 2 H 536.3
48 2\ .
O+ |t O
49 HaN H i H
C /@A 'O —@ 5112
50 CH,)sNH: CH 2 H
(CH,);NH, 3 : JLU —) | 4852
51 CH,);NHCH CH 0 H
(CH,)3 3 3 : I 'O —@ 4993
52 H 0 H
HzN'<:>— /©/1L 'O —@ 5113
CH,);NH H i H
53 (CHa)sNH, : ||N<:, —) | m3
N [e] .
% H H
54 [ /©)L'O —) | 5083
55 N — /©)L O J@ 556.3
H o} H NO,
56 v~ )— /©)L,O Ly | sses




546.2H N H H 517.3 H H 501. 30 -

H H555.3 Ho H NJI

518.3 HN H H 513.20 H N NH 526.25 HN H X N- H 514. 20

WO 20451628. 20 - H H 526. 30N R .
S-N) H528.25 //.-N HH 519.3

N N R - H H SBGI/202004/426373
N,Xx HH519.3 HH

525.33 Ho H"H [ "N 541.3
Rs<, -Ra
N
N7 SN
o M D
5\N N\
Re Rz
57 HzN—<___>— H /@/(OLI\O H \©/\OH 5419
58 i~ H /@JOL,O H )| 5412
59 <) H /@AOLD H \(jo\ 5412
60 hi—_ )— H /©)OLD B | s172
61 mav—~ )— H /©)ci 0 H ST | 312
o]
62 i )— H /©)L ) | B & EO 617.3
< >_ H i H Q
63 " /@AU :/2 O 5552
H i H Y
64 i~ )— /©)L,O —@—%H 555.2
o NH
65 ”ZN‘O“ H /@AO H _@ | 5262




HH541.3 HOHH 488.3 OHHO CH H 502.3 OH HO HH
HHI 540.30 N/

472.3N N R //

N HoH-d

- | 540. 30

wolesp1es28 H H 525.3 // H H N=\ 507. 30

HHCF 573.3 //

N H H 505.3 H\N Q -

N

f\ HEX/MSH08026373

/
HN H498.3
116

Addi-tionat—Phystcal—bBata—for—Conpound
R R
3\N/ 4
N XN
N\
| >
R
5\N/l\N/ N\
Re Ro
H " H
66 i ) /©)L“O —Cmiy | 5525
H i H CN
67 v~ /@/‘LO 536.25
H 0 H N=
c8 i ) @A N(:l —Q\_—l} 513.20
H 2 H NH,
69 <) /©)LNK/:' _d_ 540.30
O H o H F
HaN
70 /@A“O —@ 547.20
F
<:> H o H
LN
7 " @*O {é 539.30
O H s H
HoN
72 /@AO 561.25
H 0 H F
s HzN'<:>— 547.20
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HNVR 400 MHz (DMBO-J ) 9.12 (s, IH), 8.16 (s, |H),
7.78 (d, 2H), 7.58 (d, IH), 7.42 (m H), 7.24 (m 2H),
wO@206/0{¢528 | H), 6.48 (m 2H), 3.53 (s, |H), 3.2BCT/I$2004/026373
4H), 3.01 (t, 4H), 2.09 (s, H, 1.74 (m 2H), 1.66 (s,
2092 (m4H), 0. 79 (t—tH ;M mz 4983 (MWt
111 H|- Q- HV H 498.3 112z Hgi H 485.3 Addi ti onal
Physi dal Data for Conpound TTNH'NVR 400 Mz ( DMSO- d6
d 9.29 (s, IH), 8.23 (s, IH), 7.84(t,4H) 7.51 (t,
2H), 7.35 (t, H), 6.84 (d, }Eb “A8 (d, IH), 3.71 (t
4H), 3.57 (s, | H)), 301R%*/1 3 (d, 2H), 1.77
(d, H|, 1.24 (m 4H) o0t NT AN Ms mz 485.3 (M +
). 113 HN Q) H H 499. 2R1;14 r N HeH 496.3 HN-/ 115 H
H 519. 40 116 // -NHH 519730 ,-N H H 117 523. 30, , -N
118+ 52330 7 - NH HJCN—1T19 530 30 1207 HH—=CN
530. 3( // " iH O |121,535.30 122 HH / | 4
74 /@AU C o] 55530
75 7N CHs I H ) | 5333
N (o]
7 H H
76 A )@AD —< > 505.3
77 A H i H ) | 5053
7N H 0 H
78 N /©)LN() —) | 5053
NS H i H
79 &) /©)LD —) | 5413
H 9 H
80 Q{v /@AD —) | 5254
H i H
81 ha—— /©)\ ) —~)-c | 5462
H 0 H Cl
82 =) /@/“\O _@ 546.2
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535.30 OH 123 H H 472.3 Addi ti onal
Conpound 123 H NMR 400 M4z (MeOH~) d 8.06 (s,

Phy

si cal

I H),

Data for

wQ2@6/0{a$28 2H), 7.67 (d, 2H), 7.44 (t, 2H), 7. 3BCT/US2004/026373
2H), 7.30 (d, 2H); 3.87-3.95 (m |H), 3.34-3.44 (m
4H), 3.21-3.23 (m 2H), 1.45-1.69 (m 6H), 1.09 (d,
124 H|H 548.3 H 125 H H 548R3_O#83 N N N R R 126 H H
498.3 [127 N H H 492.3 128 H HY 509.3 N H H | 129
543.3 130 H H | 540. 3 N
DR
RS\I;I)\N/ N\
Rg Ra
[¢]
83 ma—_— H /©)L O H | 5 | 5173
(0]
84 nai—_— H /©)LD Ho| 9 50130
H T H 0]
85 v~ ) /@JLO ‘@W 555.3
o N
$6 mav—~ )— H /©)L O H —~.J | 5183
H 0 H
HN
87 ~ /@AN’\, — ) | 51320
(O
(@)
88 HZN-O— H ;‘-N:\N— H —@ 526.25
0] \
%9 i~ )— H ;\—N\H_/ - ) | s1a0
HN H 0 H
90 ~( /@AN,\ —) | 51320
(O
HaN H 0 H
91 ~ _QAN\/,\ —) | 52630
~N<




HHI 131 540.3 Additional Physical Data for Conpound
131 H NVR 400 Mz QdeOHC ) d 8.73 (d, 2H), 8.25 (s,
wo B)os@16378 (d, 2H) 8.03-7.74 (m 3H), 7.70-7.60PCTUS1004/026373
7.57-7 .49 (m IH), 7.45-7.28 (m 3H), 4.79 (s, 2H),
3803 58Tm 4H), 1. 79- I.52 (m ©6H). 132 H H 491.3TH
N 133|H H 505. 3R Addi ti ona, Phygi cal Data for
Conpouind 133 H NVR 400 Mz OH\N) 8.30 (s, H), 7.96
(d, 2H), 7.89 (t, IH), 787 778(d | H),
7.64 (t, 2H), 761(t I H), 6 (t,
IH), 6.90 (d, IH), 4&»37 145 178(m
6H) 134 H H 529. 4 6 HH539.4 137 N
HH5253HNMf138HHQ63N1§9HH525.3140N—
HHB511.3 -N 141 N HH511.3
H 2 H 13.20
NN
N (o]
A - H H 25
5 |8 OO | 7| O |
N H 2 H
94 N /@AD —) | 5193
N (o}
95 @_/_ H /©)LN<) H —@ 519.3
(¢}
96 LN~ H QAD H 1 ) | 52535
e}
N CC s s o I
o}
98 ~ H /@/KN H ) | 543
N O
HO o 2 H
90 & /©)J\N —) | 4883
OH O
HO CH 1 H
100 3 /@AN —) | 5023
on ®
NN H 0 H
101 HO /©)LO —@ 472.3




- Addi ti onal Physical Data for Conpound 141 H NWVR 400
MHz (MeOHJM) d 8.22 (s, IH),

WQ@RHo5/076528 (t, 2H), 7.43 (d,
4.04-3.96 (m IH)-, 3.94-3.83 (m 2H),

oL

7.95 (d, 2H), 7.83 (d,

IH), 7.40 (d, 2H)PCT/US2004/026373

3.

70-3.36 (m

6H)—2.95(s, 6H 2 5=—246(m t+H);

IH), 1.78-1.47 (m 6H).

L LD L J.U \II]

142, H HgHN-/ 440.20 NH, 143 H

H 482]20 144 H H HN 484. 20 IINI’ 45 H H 510. 20 146 N|H
H\-/ H 553.30 H *N H 147 HN-/ |H 551.30 148 H H HN-/
523.20 H H 149 H 5> 552. 25 N H 522.3
6
N (o]
7 H H
102 g /@A 'O — )¢l | 54030
103 & H /©/&O H ‘dl 540.30
—— N .
N H 1 H S
7N %
104 5~ /@AO —5 | 5113
N H Q H S
7N
105 3 /©)LO T | 5253
N H 0 H N=
106 & > 1507.30
- o0 ||
107 N H i H| 9 | 4953
108 & H D/&O " _dFS 573.3
— N .
109 N H i H ) | 5053
110 hai— )— H H | —) | 4983
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NPhysi cal

Data for Conpound 150 H NMR 400 MHz (MeOH- ™)

d 8.86 (s, IH), 8.31 (s, IH, 7.86 (d, 2H), 7.75 (d,
w@khosp161s (d, IH), 7.58 (d, 2H), 7.52 (d, |H),PCT/US2004/026373

7.45-7.43 (m 3H), 4.32 (t, 2H), 3.71-3.63 (m 2H),

3.56-3. 47 (m 4H, 2.23 (q, 2H), 1. 79-1.47 (m ©6H).

151 H|{H 511.3 H H NH 438. 2 06 R,I 407 HH 437.2 H

408 H{H N 397.2 H N 430 HNH4932N431HHSN

531.3{432 N HH531.3 N

Rs\i S

R6

R2

Additional Physical Data for Compound 110
"H NMR 400 MHz (DMSO-ds) § 9.12 (s, 1H), 8.16 (s, 1H), 7.78 (d, 2H), 7.58 (d, 1H), 7.42 (m
2H), 7.24 (m, 2H), 7.00 (t, 1H), 6.48 (m, 2H), 3.53 (s, 1H), 3.25 (m, 4H), 3.01 (t, 4H), 2.09 (s,

3H), 1.74 (m, 2H), 1.66 (s, 2H), 0.92 (m, 4H), 0.79 (t, 1H); MS m/z 498.3 (M+1)

4

111

H

. ,

nY,

498.3

112

O

HN

H

H

Y,

4853

Additional Physical Data for Compound 112
"H NMR 400 MHz (DMSO-d6) § 9.29 (s, 1H), 8.23 (s, 1H), 7.84 (t, 4H), 7.51 (1, 2H), 7.35 (t,
1H), 6.84 (d, 2H), 6.48 (d, 1H), 3.71 (t, 4H), 3.57 (s, 1H), 3.01 (t, 4H), 1.93 (d, 2H), 1.77 (d,

2H), 1.24 (m, 4H), 0.90 (t, 1H); MS m/z 485.3 (M + 1).

113 ~ - H m 'S H ) | 4992
114 > H \@Q H —) | #9653
115 5~ H /@/‘OL,O i _@ 519.40
116 o~ H /©)0L 0 | —)— | 51930
117 o~ i /@io " _d 523.30
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R- >N RN HHS517.3 HH S 478.2 HH 519.3 HH
479.2 HH\ 476.2 NHH\ H476.2 NHH-N 4852 HH
WO 03O :S3IR N N > N PCT/US2004/026373
RS\N/R4
N XN
\
| >
R .
5\N/I\N/ N\
Re R
118 7N H i Ho —)-F | 523.30
119 & H /©/&O H _dN 530.30
_— N .
N o]
72N H H
120 ~ /©)L o — )N | 53030
121 & H /@/ﬁo H _C;_ 535.30
— N .
N 0 /
72N H H
122 ~ QAO —)-0 | 53530
OH H 0 H
123 /©AD —) | 4123

Additional Physical Data for Compound 123
'H NMR 400 MHz (MeOH-d,) & 8.06 (s, 1H), 7.86 (d, 2H), 7.67 (d, 2H), 7.44 (t, 2H), 7.34 (d,
2H), 7.30 (d, 2H), 3.87-3.95 (m, 1H), 3.34-3.44 (m, 4H), 3.21-3.23 (m, 2H), 1.45-1.69 (m, 6H),

1.09 (d, 3H).
124 ad H /@j ® H ) | 5483
125 ad H /©)OL ® H ) | 5483
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\ R444 HH511.2 445 HH H 499.2 o0 446 H H 527.3 450
HH485.2 HN 460 - H H 498.2 N 485 C4H9- HH S />

WA 2005214928186 H H N* 449. 2 N The conponents of HmebUs2024/026373
conbi ne to form conpounds of Formula I, for exanple,

the—conponents of —conmpournd 13 conbime [O form

N2- (|- Benzyl - pi peri di n- 4- yki) ;Tfhenyl -1 4-(

pi perji di ne-1 -sul f onyl Vphenyl INOH- puri ne- 2. 6 di am ne
havi ng the foll ow ng structur Slwlarly, t he

conponents of Table 2, ne x}orm conpounds of
Formul a |. R5\

R6 R,
126 o H Q)OL o H ) | 483
127 N’:__Ny— H /©/IOLD H ) | 4923
128 D H /@jLO H| ) | 5093
129 Hij\/\ H /@JOL,O H _C_}C | 543.3
130 & " /@/?HO H _d " sa03
131 N~ H /@JO(,O H _C; " 5403

Additional Physical Data for Compound 131
'H NMR 400 MHz (MeOH-d,) & 8.73 (d, 2H), 8.25 (s, 1H), 8.07 (d, 2H), 8.03-7.74 (m, 3H),
7.70-7.60 (m, 1H), 7.57-7.49 (m, 1H), 7.45-7.28 (m, 3H), 4.79 (s, 2H), 3.80-3.38 (m, 4H), 1.79-
1.52 (m, 6H).

N

132 ;N\ H /@AO H ) | 13

HaoN H Q H
133 @_ @A 'O —@ 505.3
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For exanpl e, the conponents of conpound 425 conbine to

form (4-{2-| 2-f4-nethyl-thiazol-

w®200si01asedhoxyl - P-t hi ophen- S-yl - gH- puri n- PCT/US2004/026373
-yl am nol - phenv -pi peridin-I|-yl-nmethanone . having the
foff oM ng Structure: TabteZ2 Physical Data
CNormuppobuenrd R M5 (' z) Mgl RRR R R 152 | H 469. 3N|>

RN\ R 153 CHO H 429.30 154 H H 399.30 155 H H\
433.3D H H 156 417.3 158 H H 889. § 160 H H 405.2 H 161

HNA4D1.2 N N
R5 )I\ S \>
\ITJ N N\

Rg Ra

Additional Physical Data for Compound 133

'"H NMR 400 MHz (MeOH-d;) & 8.30 (s, 1H), 7.96 (d, 2H), 7.89 (i, 11), 7.87 (d, 2H), 7.78 (d;
1H), 7.64 (¢, 2H), 7.61 (¢, 1H), 7.44 (d, 2H), 7.36 (t, 1H), 6.90 (d, 1H), 3.48-3.75 (m, 4H), 1.45-

1.78 (0, 6H
\ (o]
134 N - H /©)L ) H 9 | 5204
A H 0 | H Cl
135 N /©)L'O @ 573.4
\ (o]
136 N H /@,KO H —) | 5394
Q H i H
137 N— 525.3
3C oo |t O
N o] ==
138 & H /©AN() H Lo | 5063
o]
139 ) H /©)LN H| ) | 5253
- O
- 0
140 N H /@AN H ) | sus
=\ O
- o]
141 (N H /©)LN H) ) |sus
- O
\
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162 HH\ 414.3 163 HH 429.2 OH 164 H H NH 428. 2R -
R HO 411 H 512.2 NH* 412 N H 540.3 '

N NR'

* S H

wWaA20s5016¢5281 379.2 o H 423 CH O 435.2 425 N H SHGI/BSN04/026373
458 H 473.2 \ 459 N- H 500.3 :

R3\ /R4

R5\N/LN
|

Re

N
NS
/N\>

Ra

Additional Physical Data for Compound 141
'"H NMR 400 MHz (MeOH-dy) & 8.22 (s, 1H), 7.95 (d, 2H), 7.83 (d, 2H), 7.53 (t, 2H), 7.43 (d,
1H), 7.40 (d, 2H), 4.04-3.96 (m, 1H), 3.94-3.83 (m, 2H), 3.70-3.36 (m, 6H), 2.95 (s, 6H), 2.51-
2.46 (m, 1H), 2.25-2.19 (m, 1H), 1.78-1.47 (m, 6H).

142 o= H /©)OLNH2 H | ) | 44020
143 .y N—}_F H /@jr\r\/ H ) |48220
H
144 HN’\’}_/_ H /@’EJLN’\/OH H| ) | 48420
H
145 o H /©ﬁN ~ B ) |s1020
O
146 th}—r H /©ﬁN,\/N(;O H | —) | 55330
H
147 HN:rj)—/— " /@jl\(/\ | < |s5130
NTO
148 o oa H /©)OLN’\ H ) | 52320
NN
149 wor~ i /@j;\(\ " —~) | 55225
"




461 *

H 499.2 -
473.2 \ 474 N -
WO 2008/p143281 74. 2 -

489 H N 476.2 N H

H 469.3 476 *

471 H 467.2N N > N R 472 H 467.2 473 H

H 482.3 475 * H 475.2 S

PCT/US2004/026373

I
R S
5\|TIJ\N N\

Re

R3 \N/R4

N7 N\>

Rz

150

o

H

Jone

Y,

522.3

Physical Data for Compound 150
"H NMR 400 MHz (MeOH-d) & 8.86 (s, 1H), 8.31 (s, 1H), 7.86 (d, 2H), 7.75 (d, 2H), 7.61 (d,
1H), 7.58 (d, 2H), 7.52 (d, 1H), 7.45-7.43 (m, 3H), 4.32 (t, 2H), 3.71-3.63 (m, 2H), 3.56-3.47

(m, 4H), 2.23 (q, 2H), 1.79-1.47 (m, 6H).

N H 1 H
151 (> /@A ) —) | 5113
0
H H
406 HO/L/ /@ /©)LNH2 4382
cl
407 H H i
HOJ\/ /@ /@/k 437.2
Cl
408 J\/ H /@\ H N/\
] 3972
HO ol P
430 )</ H 0 H s
HO /@JLD /[N/) 4932
431 H 0 H S
\/@, ﬂ@ /[/) 531.3
432 O/\/ H Q H IS 5
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490 N 442.2Tabl e3 Physi cal

(n z)

R N\ M

RRRRR-S

Compound N Data Nunber
N H 165 o 533.2 HN N*

ME >

wae@®sosske H 519. 2 HN 167 N* / / WS- N > H K 53BCBUSH84/026373
N VSN) HHNS561.2 OHH 169 A 562.3 N* 170 H -S- N

H 53313 H
R R
3\N/ 4
N7 XN
\
| >
R
S\T/I\N/ N\
Re Rz
433 C/N/\/ H 0 s
/@JK[O /[/ 5173
434 SNo NS H 0 S
/@)LO ) | a2
SN 0
435 N H s
§ /@)L My | 5103
O
436 \O/\/ H (@] [S)
@)L /[ > | 4792
@) N
NASN H @] ~
437 0 /©)L 'ﬂ}_ 4762
O "
439 )\/ H o N
HO /@J(O && 47622
442 / H Q
—N
\/\ /@/MI\O /@ 485.2
/ H 0
443 /N\/> /@)K[O /@ 499.3
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5

171 -
(' z)

H 519. 3N Physi cal
172 NI *

N Ml

Dat a Conpound N Nunber
H 520.3 173 HN H 497.3 174 H 511.3

WS

WOR2005/0k6525 498.3 176 N* H 484.30 177 N* H - Cl PGI/BSB04/626373
| 178 518.30 179 ¢ V H 490.30 180 N* H 474.30 NTN

Physi cal  Conpound DVAt Sa Number (m zZ) NF 18T H NE
486. 30| N Rs R4
N
N7 XN
\
| »
R5\N)\N/ N\
llas Ra
444 C/ /@)L /@ 511.2
P
H (0]
445 N H
zf N /@)krb /@ 4992
0 H 0
446 O 527.3
o 0
O (0]
450 H
NN /©)k® /@ 4852
(0] H 0
460 /©)k @ 4982
@)
C.Hs- H 0 s
485 My /@)k /[ D | 4772
) N
H O S
486 e /[ > | 4492
N N

The components of Table 1 combine to form compounds of Formula I, for

example, the components of compound 13 combine to form N2-(1-Benzyl-piperidin-4-y1)-9-

phenyl-N6-[4-(piperidine-1-sulfonyl)-phenyl}-9H-purine-2.6-diamine, having the following

structure:
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182 N/ * H474.30 /- 183 N* HOH // 514.30 184 N H
485.30 N 185 N* H 485.30 186 ¢ V Hr <\ 499.4 187 N H
WO2005%01¢528 515. 35 188 N* H 486.35 N 189 H 497. 4p¢iNUBP004/026373
Addi ti onal Physical Data for Conpound 189 HNVR 400 MHz

(DMSO-de) d 10.07 (s, IH), 8.55 (s, IH"N8.17 (s, |H),
8.05 (d, 2H), 8.02 (d, 2H), 7.68 (p@,@ 7.51 (t,

IH), 7.44 (d, 2H), 4.27 (s, 2H) gé .99 (m 2H),
3.49- 3.57 (m 4H), 3.28-3.45 , 1.58-1.75 (m
6H) . Physi cal Data Compound NFNunmber Ms (i z)

SRORb
O

Similarly, the components of Table 2, combine to form compounds of Formula I.

For example, the components of compound 425 combine to form (4-{2-[2~(4-methyl-thiazol-

5 5-y])-ethoxy]-9-thiophen-3-yl-9H-purin-6-ylamino } -phenyl)-piperidin-1-yl-methanone,

0
o0
HN
/=S N7 N\>
>N

N J
%V\O)\N
&

having the following structure:

10 Table 2
R3 ~ N - R4
N
NT X
/L P \> Physical
N
Compound Ry N \ l;f;tsa
Number R
(m/z)
M+1
R R4 Rj Ry
Cl I H
152 S~N 469.3
40 || <O
L
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RO N\ MH R 192 > H 193 H\ | 545.30 H 194 529.40 195

H 541.40 196 H 501.40 197 H 517.40 H H= 199 513.40 N
WQO®561652626. 40 201 H 541. 40 OHPhysi cal ata CopgDuszdod26373

D M5 Nunber (mMz) R, NN MWWl R H 202 NH 540.40 203 -

N IN* 497.5

R3\N/R4

N7 SN
| N
R1/kN/ N\>

429.30

0]

399.30

H ° H
154 /@)LD

H i H
155 /©/ILU — )¢l | 433.30

156 H /@A H F 4173
) & |

H 9 H 70
158 /©/lL 3 —9 | 3893

160 H /@j 'O H | 5 | 4052

H Q H N=
161 /@AO —\\_ﬁ 401.2

H i H
162 /@A N(J —)NH; | 4143

163 H /©/(3L 'O H —@—\OH 4292

164 H /©)LO i [~ NH,| 428.2




204 H 465. 3 Addi ti onal

Physi cal Data for Conmpound 204

HNVR 400 MHz (MeOHJ”) d 9.52 (s, IH), 8.58 (s, |IH),
7. 6BCT/I$2004/026373

wW@2@6/0{a5p8 | H) ,

7.91 (d, 2H), 7.86 (d, 2H),

3H), 7.56 (d, IH), 7.51 (d, 2H), 3.49-3.70 (m 4H),
1760-1. 77 (M 6H). 205 H 498.3 0 H 206 525.4 207 H
484.3( H N N* H 208 >- 525g3_208, H) 511.4N Physi cal
Conpound N Data M5 Nunmber >l mz) RN Mt R 410 N* H
483.3 H N N H 413 466.2 415\ H
N™ SN
)I\ Z >
N
R/ N° N
R2
(o]
41 HO\O\ /@JLN H| < | sz
NH* O
(o]
412 NS /©)LN H | sa03
Wo* O
S
420 H Q@O 1l L) | 52
i H S 4352
423 CH,O- /@)L,C, /E/) 35.
7S 1% H
425 ka/\ QAN /@ 546.2
- oo | L
458 ~0—0¢ /©j 0 H /© 4732
461 D_/O* /©jl 'O H /© 499.2
471 . i H /© 467.2
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483.4 416 M H 483.2 417 N* H S 491.3 418 N H 499.3

419 N* H 497.3 421 N* H 442.2 422 N H 504. 2N Physi cal
w@eoppowuwsas N Data Number MS > (nfz) R' N\ M- PE/GSW0MN26373

H' Nqg 512.2 CN 427 N H-N 504.3 H 429 N

R3\N/R4
N7 N\
PPN
N

R N N
Ry

472

. /©i 'O H /© 467.2

473.2

-
473 E} /©i® H

482.3

(o]

I
0

475 <>"O* /@/&D H /@ 469.3

476 <>—o* /©j® H /[/)

4752

S
—_— 0]

S
— (o]

S
N * ) H

490 | /©/U\ /[N/> 4422
=
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N 518.2 H 438 N* N 515.2 H 440 N 515.2 441 N H 488.2
H 463 N* N 475. 2Physi cal
CF, 464PQ¥/Uk2004/026373
474.2 465 N H 470.2 H 466 476.2 467 N H

CFq 462 N* H 468.3 CF-,
w@rwsowsas N Dat a Number

M5 (mfz) N M

Table 3
o N~ s Physical
Compound N7 X N\ l;ztsa
Number R1/"\N _ N\> g\l;[l_{_zl)
R2
Ry R3 R4 Rs
~NH; 9
165 CN* C ESS-ND — 5332
166 AN —Q‘g“ — 519.2
167 v _Q‘ENQ aY, 533.3
o]
168 H;}_CN* OO 2 | se2
169 o ) —) | 623
Q
170 HN—_ N 40 ~) | 5333
HaN . 9
171 @) _©'§'NC> —) 519.3
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456.3 H 468 462.2 469 N* H 500.3 470 N* H > 506.3 477

QN HNNA491.2 S 478 N* H 449.2 NN Physi cal

Conpound

wol@ansssiimber MS (nfz) R - N\ Ml R 470 Nt HPEWBSR0H26373
480 N 475.2 S 481 N* H 463.2
Ra Rs
N Physical
Compound N XN Data
Number | \> MS
u /l\ P (m/z)
Ry N~ N
\ M+1
R
o]
172 q N D H 520.3
O | 0O <
/\ [o] H
173 AN e 4973
o loto |l @
\ o} H
174 ke )@A O —) 5113
Q
\ H
175 Ho=_N /@AO —- 498.3
Q
. H
176 N /@A N(:’ — 484.30
o]
. H
177 N /@AO —)-a | 51830
" (¢] H Ci
178 DAD _@ 518.30
* 9 H 72 S
179 N /@AO ~5 490.30
S\ 9 H 7~ NH
180 8! /@A O 3 474.30
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482 N* H N 490.2 N S 484 N H/> N 485.2 o H 488 N

N 483.2 S 491 H 440.2 492 N* H N 456. 2Physi cal

w@erpsowsas N M5 Nunber > (mz) R N\ M

Dat a

R 494 PET/BSN04/026373

517. 3
R3\ /R4
N Physical
N Data
Compound N7 X \ MS
Number )l\ P N> (m/z)
Rz
0 N=
181 o N /©)L,O H ~&\_—N> 486.30
o]
* H 74 (0]
182 g N /@A N() 5 474.30
. 0 H OH
0] N
183 /©)L N(j —)— 514.30
o] —
) H
184 g W @A O 0 | 48530
(o] e—
. H
185 o N /@A 'O —@ 485.30
(o]
% H
186 d N )@A D —)NHe | 499.4
g N i H N 35
187 D)L,O — ) | 518
0 =N
188 o N* /©)L'\O H _<\:I\i> 486.35
(0] 0 H
189 4974
O | IO Y
Additional Physical Data for Compound 189
'H NMR 400 MHz (DMSO-ds) § 10.07 (s, 1H), 8.55 (s, LH), 8.17 (s, 1H), 8.05 (d, 2H),
8.02 (d, 2H), 7.68 (t, 2H), 7.51 (t, 1H), 7.44 (d, 2H), 4.27 (s, 2H), 3.94-3.99 (m, 2H), 3.49-
3.57 (m, 4H), 3.28-3.45 (m, 2H), 1.58-1.75 (m, 6H).
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S 495 N H 490.3 H 496 N 451.3 H 497 436.2 S H 498 >
76.2 N N4 S 499 N H421.3 S500 -NH/> N 449.2 S

WO b05016526 N H N 492. 2 N*Physi cal

.

Dat a ConmpoundPCT/US2004/026373

R3\ /R4
N Physical
Dat
Compound N 1\2;
Number /Il\ P (m/z)
Ri™ N M+
(o]
192 \NJ:N* /©)LN —Q
| O
(o]
193 - v /©AN — o | 54530
| O
o F
194 \NJ:N /©)LD _@ 529.40
\
O
195 - L /@*N — )2 541.40
| O
(0]
196 - L /@AN 3 501.40
| S
o
197 . v /©)LN 3 517.40
| O
o] N=
199 \NJ:N* /©)LU —Q\__N\ 513.40
|
o]
200 e, /@ﬁ% —~ )Ny | 526.40
\ O
o
201 WO /©)LD ~yy | S0
\
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M5 Nunmber (m'z) Mtl H 502 N* N 504.2 Additional

I nformati on for Conpound 502 H NWR 400 MHz ( CDCl ) d
w@2@3/0{e28 1 H, J = 1.6 Hz), 8.67 (s, IH, 8.21 Pdr/Uub1dp4/026373

=2.0 Hz), 7.83 (d, 2H, J = 8.4Hz), 7.43 (d, 2H, J =

AHzZ) 454 (T, 2H J =12, 8Hz) 407403(m [ H)|,

3.73-3.65 (m 2H), 3.49-3.#6_ 3.20-3.13 (m

|H) 2.84-2.78 (m 1 H), 169- 46(m 6H), 1.30 (d, |Physical
J = 6.4Hz); S 503 N* H 4 2 ddltlonal Data
Hedilon for Con'pound 50 400 MHz ( CDO )| dMS
mbey |1H J = 2 H), }ll 847(s IH),| (m/z)

817(d IH, J = 2Hz), J =8.8 Hz), 7.93vi+l

(d, 2H, J = 8.8 Hz), 389380(mR:8H) 3.07 (s, 3H);

S 504 N*|H> NA472. 3 ditional |nf ion for

Conpound {504 H NMR 400/ MHz ( CDd ) d969 s, IH),

8.87 (d, |IH J ,2*.4|—Jz), 8.88 (s, IHY, |82 d, IH J

= 2202 Hz)|, 8.7 td, 2H J . )| 7.95 (47 2Nz J| 54040

8.8 Hz), {4.53 (t, 2H, [ =

(o]

= H

203 ~N N /©)L 'O | & 497.3
= (o]

204 e /©)L O H — 465.3

Additional Physical Data for Compound 204
'H NMR 400 MHz (MeOH-dy) & 9.52 (s, 1H), 8.58 (s, 1H), 8.26 (m, 1H), 7.91 (d, 2H),
7.86 (d, 2H), 7.65 (m, 3H), 7.56 (d, 1H), 7.51 (d, 2H), 3.49-3.70 (m, 4H), 1.60-1.77 (m,

6H).
205 HO/O* /©/?L 0 Hy ) | 83
206 b /@/'OLO . — 525.4
207 » ow /©)OL 0 H ) | 443
208 v /@/&D i — 525.3
209 \‘Q /©/?L 0 H)y ) | sna4
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10. 8 Hz), 41040 (m IH, 3.74-3.65 (m 2H),
3.25-3.10 ( , IH), 3.08 (s, 3H), 2.90- 2.84 (m IH)),

WA 2830(a$28 3H, J = 6.4 Hz); S 505 WH 511.3 N BOBUE2004/026373
516.3 I | 507 N* H % N 542. 3N Physi cal Data Conpound N
V& NUfber (M z) R N N M R -N 508 H 449. 2 -N 509
449.2 N |510 - N H N 463. B;81IRs N N H 435. 2

Physical
Compound N7 X N Data
Number | \> MS
umbe /k & (m/z)
R N N\ M+1
Rz
(0]
410 /CN* /©AN H w, 4833
N O
N F H Q
413 \NE /©/ 466.2
\ T
Q H
415 /CN* 483.4
N N\j —Q
\
/DN* o ! 4832
416 - \ _@ :
\
417 /CN* @o H B 491.3
v | :
|
* a0
418 /CN h/,/\ 499.3
\N | X \/1
\ ~-N
O
419 v /©)L " 7 497.3
~N D
|
o H
421 /E)N* /@/N\ —Q 442.2
~
N
\
. 0 H &)
422 \NEN /“ 504.2
| (J O




512 H 457.2 / S NN 513 H/> N 499.2 S 514 N* H
505.3 -N H 515 461.2 N H 516 N 448.2 517 QN H

wd 5aR5Bhysi cal
N HN 470.2 S 519 />

Dat a Conmpound MS Nunber

(m z) POHIUSHLB026373

Rs< _R4
N Physical
Compound NT X N\ ]?Vitsa
Number /"\ P > (m/z)
R{” N7 N M+1
Ro
//\N/ 0] H
424 0
//\ (@] H , S
427 N /©)kb /EN/> 504.3
s
0 H /[
N* y
429 “ E /©)LN N> 518.2
| 8
~N
" o H N
438 EN /@)L rh;\>* 515.2
| O
440 - /@)LN N 515.2
| 8
d i H F>—
441 w /@)LU N 488.2
CF
462 EN* /©/ o H /© 468.3
~
N
|
s
CF
463 EN* /©/ s | H /[N/> 4752
~
|
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-N N H N 490.3 Additional Information for Conpound
519 H NVR 400 MHz (DVMSO-J ) d 10.22 (s, IH), 9.65 (s,
wo B)o5/096530 (d, IH, J = 2.0 Hz), 8.65 (s, |H), BCBRS10d4/026373
IH J = 2.0 Hz), 7.80 (d, 2H, J = 9.2 Hz), 7.66 (d,
2H J = 8.8 Hz), 4.81 (d, 2H J = 15.2 Hz), 4.37 (m
2H), 4.05 (m 2H), 3.33 (t,R2H_R] = 12.8 Hz), 3.26 (m
6H), 2.30 (m 2H), 1.25 (t, 3 J 6.8Hz): -N N* 520 |Physical
490. 3 NH 521 H 504.2 S 522 Ny H 490.3 S 523 N | Hpata
BROURGH t i onal | nf or mat i off'f 0 ound 523 H NVMR| MS
400"RRE (DVBOMWY) d . 22 (s, Ao 74 (s, IH), 9.40 (dm/)
IH J = 2.0 HZ), 8.72 (s,RMTH)N'8.4) (d, IH J 2.8 Hz)M+1
8.07 (d, R2H, J =8.8 Hz), 7.77 (d, RRH, J = 9.2 Hz),
496 (d, PH_J = 132 H) 448 (m 2H), 4.13(m 4H
3.51 (m |IH), 3.22 (m|4H), 2.38 (m| 4H), 1.724m
2H) ;48;.24 - NH H[50g. 3 NH H 5200 3R Physipal | .,
Conmpound DVa nber | (
|
. 0 H
465 In 4702
N
|
' S
0]
466 EN* /©)J\/\ . /E) 4762
~
N
|
467 EN* /©/\/\ H /© 4563
~
N
|
q S
\/
N
|
"] O
N*
469 \NE OJ< 500.3
\
S
P
N*
470 \NE OJ< Y 506.3
|
VAR 0o H ] S>
o Nt /[/
477 ) /QJLD N 491.2
S
N Q H ~
478 /CN /©)J\ //’:N) 4492
~
\
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Ml S 526 \ N H/> N 421.2 S 527 - H 499.3 S 528 H/>

N 403.2 O=S=O0 S 529 H/> N 491.2 N* -N 530 W/ HN
wWaAewsA1632631 H /> N 444.2 N 532 H 511. 3 533 NPCHUZRSH4/@26373

534 H NH* 463.3 S

Rs., R4
N Physical
C Data
ompound N X N\ MS
Number )l\ P N> (m/z)
R™ N \ M+1
Rz
/T N\ 0] H ,S>
C N* /[ Y7
479 ] : Ji 448.2
S
0
480 N* H /[N/> 475.2
~
N
|
/T \ 0] H l S
481 o N /©)k /l\/ ? 4632
\ / N\j
S
% H
482 o Lo | as0a
S
. 0 H
484 /CN 8 /[N/> 485.2
\N o\
0]
| AT
S
O H /[>
N* \[ Y,
488 - J:/\ P._ N 483.2
N /
|
S
0] H /[>
N* |1 V,
/N 0 0 , S>
o N I /E 7
492 . /©/|ID\ N 456.2
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535 -NH* H/> N 449.3 S -N 536 H 524. 3 N*Physi cal

Conpound Data MsS Nunber
wWaI®s581638 N H 478. 3 -
Addi ti onal

(mz) NMI S 537 N H> N
N -N 539 // H % N 506PGI/US2004/026373

Information for Conpound 539 H NVMR 600 MHz

(DI\/SO") d 9.59 (s, TH), 9.27 (d, TH J=Z.2);, 8.52°(5;
8.22 (d, IH, J=2.0Hz) RsZ.ZR,(d, 2H, J = 8.9 Hz),
6 97 (d 2H, J = 8.9 Hz), 4.7 (s IH), 3.76 (t, 4HPh¥sical
Ac SF 57 (t, 4H, J=4. 6Hﬁ ,\ QO (t, 4H, Data
3.06 (s, 3H), 2.85)(d H\>J46HZ) 1. 96( M MS
N 540 H 505.3 541 3 (m/z)
Ri L M+
Ra
\ 9 H S
|
W 0 H S
| oyl e
S
Q H
e d el B I
| 0 H /CS
e EPen T
N*
b R w0
498 ﬁ / 476.2
O N N N '
\__/ )
d W 9 H /[‘}
499 L /©/k N 4213
- Q H /[S/>
500 \_J /©/U\ N 449.2
N/ S
501 N ol H ///:N/> 4922
N* _/
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542 H N* N 490.3 -N N 543 H 485.3 N < 544 H N 464. 2

545 N* H 486.3 546 N* H 484. 2N Physi cal Data Conpound
wo/Boslondses (m z) MH 547 N H 488.2 548 N H %cU/a482002026373
Il S549 N /; H502.2 Il 550 N* ;; H 486.2 551 N* H
483.2 552 N \V H487. 2 N TT

R, -Ra .
N Physical
C N Data
ompound N7 X \ MS
Number /]I\ P N> /)
RN M+1

Ra

S
502 gﬂw /©)OLN i //’:N/> 504.2
\_ Q

Additional Information for Compound 502

"HNMR 400 MHz ( CDCl5 ) & 8.83 (d, 1H, J = 1.6 Hz), 8.67 (s, 1H), 8.21 (d, 1H,J=2.0
Hz), 7.83 (d, 2H, J = 8.4Hz), 7.43 (d, 2H, J = 8.4Hz), 4.54 (t, 2H, J= 12.8Hz), 4.07-4.03
(m, 1H), 3.73-3.65 (m, 2H), 3.49-3.46 (m, 4H), 3.20-3.13 (m, 1H), 2.84-2.78 (m, 1H),
1.69-1.46 (m, 6H), 1.30 (d, 3H, J = 6.4Hz);

S
/N Q H
503 o N S /[N/> 458.2

\n_/ /©/1/\
0]

Additional Information for Compound 503

"H NMR 400 MHz ( CDCl3 ) & 8.83 (d, 1H, /=2 Hz), 8.60 (s, 1H), 8.47 (s, 1H), 8.17 (d,

1H, J=2Hz), 7.99 (d, 2H, J= 8.8 Hz), 7.93 (d, 2H, J = 8.8 Hz), 3.89-3.80 (m, 8H), 3.07

(s, 3H);
O

: S

{1
504 Jd N §~ | H ///:N) 4723
/ o

Additional Information for Compound 504

"H NMR 400 MHz ( CDCls ) § 9.69 (s, 1H), 8.87 (d, 1H, J=2.4 Hz), 8.83 (s, 1H), 8.26
(d, 14, J=2.4 Hz), 8.07 (d, 2H, J= 8.8 Hz), 7.95 (d, 2H, J= 8.8 Hz), 4.53 (t, 2H, J =
10.8 Hz), 4.10-4.07 (m, 1H), 3.74-3.65 (m, 2H), 3.25-3.10 (m, 1H), 3.08 (s, 3H), 2.90-
2.84 (m, 1H), 1.33 (d, 3H, J= 6.4 Hz);
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S556 J H/>N468.3 Il rr

557 N* H/> V N 569. 3

M558 H 492.2 559 { H 486.2 y -N* 560 H 493.3 N 561 H

wad9®s58165286 562 H 500. 3 NPhysi cal

Dat a ConpoundrdvBUS2004/026373

Nunber (mz) FV N M R I1 S 563 H /> 472.2
R3\ /R4
N Physical
Compound N XN Datsa
Number | \> M
)\ Z~N (m/z)
A M+1
2
7 < >
518 g /@ ~ H N 470.2
0 S
519 AR N H /”:N/> 490.3
\_/ L

Additional Information for Compound 519

"H NMR 400 MHz (DMSO-ds) 8 10.22 (s, 1H), 9.65 (s, 1H), 9.30 (d, 1H, J =2.0 Hz),
8.65 (s, 1H), 8.32 (d, 1H, J = 2.0 Hz), 7.80 (d, 2H, J = 9.2 Hz), 7.66 (d, 2H, T = 8.8 Hz),
4.81 (d, 2H, J=15.2 Hz), 4.37 (m, 2H), 4.05 (m, 2H), 3.33 (t, 2H, J = 12.8 Hz), 3.26 (m,
6H), 2.30 (m, 2H), 1.25 (t, 3H, J = 6.8Hz);

7 N 0 S
520 N\\)N /@AN A | /[N/> 490.3
NHz o] S
o
T S
§ Q S
522 HN  N* /@/M;\D H /[N) 490.3
(0] IS>
# OO g || A |

Additional Information for Compound 523

"H NMR 400 MHz (DMSO-ds) 810.22 (s, 1H), 9.74 (s, 1H), 9.40 (d, 1H, J = 2.0 Hz),
8.72 (s, 1H), 8.40 (d, 1H, J = 2.8 Hz), 8.07 (d, 2H, ] = 8.8 Hz), 7.77 (d, 2H, ] = 9.2 Hz),
4.96 (d, 2H, J = 13.2 Hz), 4.48 (m, 2H), 4.13(m, 4H), 3.51 (m, 1H), 3.22 (m, 4H), 2.38
(m, 4H), 1.72 (m, 2H);
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NH* O S
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Nunber (miz) Mfl N- 573 H 482.2 NN S 574 . H/>
492.3 WN+ || . 575 H 468.2 N N* 576 H 482.2 || 577 H

WAZ®sP1d2s N ) - * 578 H 492.3 H NH* 579 H 511. 3pdt/uSB04/026373
N* // H470.2 NIl 581 N¢ // H 469.2

Rs< R4
N Physical
Compound N N\ ll)vf;tsa
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s N
S
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—N N* N O
539 C>'\ O /| H /[N/> 506.3

Additional Information for Compound 539
"H NMR 600 MHz (DMSO-ds) 3 9.59 (s, 1H), 9.27 (d, 1H, J=2.2), 8.52 (s, 1H), 8.22 (d,
1H, J=2.0Hz), 7.77 (d, 2H, J = 8.9 Hz), 6.97 (d, 2H, J = 8.9 Hz), 4.78 (s, 1H), 3.76 (t, 4H,
J=4.6 Hz),3.57 (t, 4H, J=4.6Hz), 3.09 (t, 4H, J=4.6Hz),3.06 (s, 3H), 2.85 (d, 3H,
J=4.6HZ), 1.96(m, 4H)
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S 605 N* H 541. 3N Physi cal
R H 606 N* Q 607 N*

(mz) M

H- |
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Conmpound Divat Sa Nunber

H* 609 H

w0 k006ADSW H 473.3 The conponents of Table 3 cpobusmo4/a26373
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fedT W Nng structure: HN Is sayy The efficacy of MS
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of the follow ng pharnmacol ogi ca
These exanples illustrate the invention w thout
Exanpl e 13 Fl t PGI/US2004/026373
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i nes that depend on nutant FIt3 for proliferation vs.

cel |

w@e@bioiaeat | on.
activity (nore than or equal

lines that do not depend on nutant
Compounds that have differentiBCT/US2004/026373
to 10 fold difference in

FIt3 for

SEnsitivity between RT3+ cefl Thnes and FIrt3- cell
lines are| selected for furtier gtudy. The cell [Iines
used for the initial screenindare sub-lines of Ba/KBhysical
cells that are engineered to er-express mutant or | Data
- PP (non-nut at ed) Flt Af oRffow{ ng i nfection w tth MS
a NBmpEYi | us expressing apprprijate/ Flt3 cDNAs. The | (m/z)
parent ce|l line, Ba/F3 iR derNsnde’Pﬁt on interleukin- 31+1
for proliferation, and when deprivétd of IL-3, the
ells rapidly cease proliferation and die. The
retrovirus exsg,s FIit3 fromQ he retravirual 4 TR and
 he 3960 gene om an | RES s .ﬁ\ﬁﬂ/ F3Kells afe) 485.2
sel ected |n G and anal yzed &eXxpf essi gn of 3 by
Hierescehee—actvatedce-—sortgng—(FAGS—Cett—t+ines
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typically fromInMto OrM Simlar dilutions are nmade

of DVMSO to serve as vehicle controls. 48 hours after
waadashiees of conpounds, cells are assayed for PCT/US2004/026373
proliferation rate and cytotoxicity.Yo-Pro-1 iodide
(Woiecutar Probes) s added to tne ceffs at a final
concentr%tion of 2.5 Min Ngd -citrate buffer. The

/
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25

descri bed by exanple 14 while show ng an I C50 of 7nM

in the assay described in exanple 13. Exanple 15
wWo-aeRB165keasur enent of activity The activity i BCEESEN€026373

in the presence or absence of different concentrations

of inhibitors, by neasuring the phosphorylation of

pepti de substrate using HTRF. Tyrosi ne protein kinase

assay with purified FGFR3 (4dppisate) is carried out in

a final volune of 10 nL containing 0.25 ng/nL of

enzy ndhe pffichayeed compunds o BBInNEIRoN SorHis: trqseamers of AFav inyolving

4,5 , 0O.a [ .

e M nator FOr R B e ety PRl B by g st
of the fylloawink plaAddiplogbaltegO{HxhmpRs 1@tel A ikese thuefldsriBustrate the
,solutioaﬁpf_S m cont ai ns, the FGFR3 enzyne in ki nase

U GRYQE WRQUE y;any ey eI S §°9RGt 0 384- f or nat

Proxi plate(r) (Perkin-Elner) followed by adding 50 nL

of conpounds di ssol ved i YY1 hen 5 M of second

sol ution cont akRs; phfucidRshd AluldiRhysr dllinand ATP i n

ki nase buffer was added to0 each welI'S. The teactions

ar e i Mbebadivéy issssayodimtheprpeened arabsdnos ofohifferhtiwoncentrations of

.st.opped by addi .nL_of HIR tectign, mixture, which
RS Ry bR B o SET P B SE PRt K hirestle
sébs@ateg/ ML BSA, 15 ng/nL streptavidi n- XL665 (Cl S-US,
Inc.) and, 150 ng/nL cryptate Qon'ugated . . .
ant i - pHESSIFR BTYFHKINA 2853 ivﬂ%ldyﬂ(lﬁé S UST-3 Rearyied pptiipp final
vORfe P Hé\i}iugéon%é?l;ﬁg% IS(%E of @ﬁig&% ik RakRaLEeN 3 bﬂwgﬂéwcf &H7.5),

strepta I N-D n rnteraction, tine reso
3 M€l hSmM Me@hsl. s PERA SN MamdQssT. Sien( BBCe 085 )av poly-

EoRgbe e B L BB B RGBT W PG -

Ag®qb.1achpourb {olutiodsigt inmat:ahe fdst sbhition € BNl caithiante Fh-3
dilution from10 mMMto 0.05 nM. In this assay,

CRYMSSUA 8 IBhibINe Thitrenrd it gentains thesepsfrate Klrféy'ﬁé’hg%TR and y-

33_‘?’]: A9ply @Mlto@ ki%aé@Muffg?.( W Sorifond B ngﬁ&ﬁ_grﬁ%-@v_@l@ PVDﬁﬁl{ﬁter plates

i nvol ves conparing the effects of possible inhibitors
(Millipwt.| Badfard MahEPAH ereaivdsly weRGhHREh oo cfhandliahé riaged ovith 1M

TYis 7 .X).ejl“ﬂle rlelacgleo% ist iﬁg&ba&tg a r%%ch%{%%e@a ud orFﬁ: rr%%u{e(s),rstopped with 0.1%

phosphoric acid and then filtered through the plate using a vacuum manifold, allowing the

substrate to bind to the membrane. The plates are then washed 5 times with 0.1%
phosphoric acid, mounted in Packard TopCount 96-well adapter plate, and S0pL of
Microscint TM (Packard) is added to each well before counting.

ICsp values are calculated by linear regression analysis of the percentage inhibition
of each compound (in duplicate) at eight concentrations (1:3 dilution from 1pM to
0.0005uM). In this assay, compounds of the invention have an ICsg in the range of 0.1nM to
2uM.
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proliferation. Conmpounds that have differential
activity (nore than or equal to 10 fold difference in

waemsioldses ty bet ween FGFR3+ cell |ines and FGAR3F/USEN04/026373

lines are selected for further study. The cell lines

used for the initial scregpj#mgeafe sub-lines of Ba/F3
cells that are engi neered to over-express TEL- FGFR3

f usi offhé gédecalioalyninwef 1em1vetsr¢onwaringeth€r @fﬂcts\ﬂf possible inhibitors on cell

1@85;) t&gtsc‘é!ge%g gggrk éaé% F? ﬁor p ({1 ?,rﬁtéonk ﬁ_tﬁ%)dofno{ @e%’end on mutant .

PHItB @d)ri pfr@[f&ﬁh@fl Caafyshuidiethat ey dlﬂfaént@ﬂ adthﬂ‘@ .(mbﬂe&hamjrleE;ual to 10
|y cease proliferation and di ng contr rty,
R et ere P beRyeR £Lsdt calblmes R s celiines grgsdsortd for
iRt §qy.eads to a ligand-independent FGFR3
imerization and subsequent FGFR3 ki nase activation
Tandelt hizes uspdlfesth@mﬂ sstpandngsselsuBalinES ol F I codls dyet pig epgigeered to

SOREIRE VLV, RS LR BRSO P

ekpreSuRep®piate Fitd thNREM he déht selpiecBehis édleperidentldimterleukin-
f etal _bovi ne er um,as, t t ur e, medi m The di.um .

e 5 S S T e G R T T R s R
Thk 1o RER:BRIQAFED From@hdMetrd{iaek . TR fﬂe @80 OénedRfiMan IRES site.

conmpound i s made in dinmethyl suf oxi de, DI\/ISOg Dilutions

Ba/ES qeHenre seleded intGet 1 Drmbraabaad for exmiassiog of Elt by fluorescence
a%ﬁ){%?eii%teL g%¢1§£ g:fﬁi(;:gljg ggg hhé(swvﬁ?i!v&loydlifférgﬂplﬁ?, %teﬁM-lE Preled. One

itron of conpoun s are
magaa yattedsera Pit-dkliaf basat idominatad dupllisatanBh theotmtar(lélfﬁlﬁmne domain

D agnosti c tens). i ed, t.o t Ln
TR RY st v Fe i SRR beite RO YRR S e
BS-FIRCHTSH! §8e Wicbid AuRAmBE Blsifolnk niulitiod tH&OwnS’eﬂtsfhsparSgﬁn@ at
tissue culture incubator and then read on

robition 8% te tresinediermed B 3JBBdP 5 at Poth n@}ftatlons lead to Flt-3 kinase
i_f I
a%{ngattglﬂ %&f\é@lgeﬂg 111@{)%&1&%9 B}aﬂL é’ andgﬁgé%%ééé F{}fg %{ A aE%@nce of

over - expressed ter
Iexyp mm?heulm expagsking svﬂda)yr:eeH’nBram simiiglyodenerated wed usmdp@thqd sontrol"

Cg{ﬁl ﬁ%&ﬁ%ﬁ@}%&n te i, ll(lfnfll?dggu ng+0tet,,c§gr cell line remain

HBeRIERAGE- 3'ff)rll§r6HE£H#16ﬂS reduce the
aut ophosphoryl ation” levels of FGFR3 characteri sti

of t heBadiR eslle &cmoﬂrsFl&ﬂilP»@r B BY) arsshpBEA YR t%io%oﬁg
ceﬁéﬁ%‘ﬂt f{n %:_EEJF%}IE%LJVWhW A0l vAOH ood REAEAY &rdf b Wb E¥iture

medlum The medium for the control cells, (but not the mutant-F1t3 cells) contains 10%

conditioned medium from the WEHI-3B cell line as a source of IL-3. A 10mM "stock"

solution of each compound is made in dimethylsufoxide (DMSO). Dilutions are then made
into RPMI 1640 with 10% fetal calf serum to create final drug concentrations ranging
typically from 1nM to 10puM. Similar dilutions are made of DMSO to serve as vehicle
controls. 48 hours after addition of compounds, cells are assayed for proliferation rate and

cytotoxicity.
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i n the nanonol ar range whil e bei ng non-toxic agai nst
wldtype Ba/F3 up to 10 mM Conpounds of the

WO pwsidses al so reduce the aut ophosphoryl at i onPEL/UB2004/§26373
of ceI | ul ar TELFGFR3 in the nanonol ar range. Exanpl e

Ki fi
o1 nc 1oy 0 s Pbedlbad et eor Ssay & e sgisefation of
2f oM tohred )/ Nabdidratt Yufi®. TROES bard iRclibiied Wath YEPBE6:S1 00hingtes at

panel of kinases (a partial, non-limting |ist of

rRQNh EEWSTat e piskiben repdimes Huarimetq ERRpterminaBon afqyitNigiEy. Next, the
gf Fﬁ%cd JMWW@‘G%% é%,fsﬁg alell a%elﬁl 5Ab& S foP0

concentration oW n eneric
npngeoandireadot the téiermindtion kf prabiferdtiohf er conpositi on and
t he substrat var hedffe
in t h;@%ogpgstthat}%r nsggeg P t%llqr;qelgl%l;é( Fr? fﬁz 8elpschanc{o wild
typRrpos B3/ F3reells &s fiethet uastetum ihe alt®HLAFY @xpresdalg cells.
concentrafi %Ey of M fol ] ow ng this generic, protocol.

Not e t¥dttiopplly. RrEiia antiqdis are USediod@infungpreciRiipic ki3 proteins before,

a§&'Ql%érre%@s%ré’t%rv}{n&%rcoﬁc!%ﬁtréﬂofng @1‘_‘ £le &rﬁ}ﬁﬁﬁ& e liegeL -1 N
UpState Ki naseProfi | (tm " panel. Kinase buffer

p(@lperim@d priodsins- arg gpparated b goctw\rmdommsuifetq @plye@ylammgelse
rﬁnﬁ eq%’trg%]o)r&lcg%/%l Smgggi“n%ﬁ afd %HUEI{O lnq?tfzd with g o é)hospho-

S%Mffflﬁranﬁ?tﬁﬂyk fIhBSl@S&kD Uétfejmnésﬁﬂdiﬁ%po;ﬁﬁds)re«arce thei "?ﬁdphdﬂpl&lﬁ})flatlon"
endorf on ic ATP m x Or; 67.5 (or 33.75
IWF@@éFIB CIZPS%?te(r’éPC %A %%\%Weﬂf@“‘ér? the TREePIOF [ g~ P] - ATP
( 3000€ionpaRids bt 112 iREHEHh @?@alfy@ﬁoﬁ/ QAGHrbPBratiSe ARG HP AEMt Flt3-

at about C for about m nu The reaction m xture is
IEBdn the dagaonianrangstvdiila boisgnsn-Ruin apainstcoiod gid celte Lode,

it >

({le.rpo%?d% fog 'Fh‘é%%\?égﬁ%l%jr_gwg k! aﬁ%{ﬁ%@ﬁ&&%&@% lct&;ty W&MHBPFH 3in
tlmwamﬁolaﬂ'nlaﬁgeassay squar es are washed 4 tines, f or 5

m nut es each 75% phosphori¢ acid a

ohce. ermosisebRem L B BRIGrEa @“&i‘%“s}%‘frﬂgq"ﬁ&“rpéai‘%a’%ag form,
ckRiB#A %lﬁaﬂﬂ@ﬁhaﬁﬁac@lo%fb'afBrbﬂ)érﬁ’és‘ fBF eﬁ'ﬂnﬂﬂe a®inllcated by the in vitro tests

scintillation cocktail are ad and P incorporation
d(ess:plhyd inghis hpligatisni der saptes mr@qugd%pﬁmmtﬂa &prefeiraby show an ICs

[ Nfid B h

11? @%({‘a oe 0 ? qg : f o?g('e@(: |'11\2 r eac‘i%[’%’ Igg@EQB&%\gsférg?B#httﬂe a]ssays
dkscrigéd ﬂ)ooanlﬁmekenﬂile,q - [@f(4-ﬁMnoEnvelfoh€)aHan<S)l:%WI®hen- -yl-9H-

purin-6-ylamino]-phenyl}-piperidin-1-yl-methanone has an ICsy of 5SnM in the assay

described by example 14 while showing an ICsp of 7nM in the assay described in example

13.

Example 15
FGFR3: Measurement of activity

The activity is assayed in the presence or absence of different concentrations of

inhibitors, by measuring the phosphorylation of peptide substrate using HTRF.
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percentage inhibition of greater than 50% preferably
greater than 60% nore preferably greater than 70%

wagasnsts2e SRC, Lck, FGFR3, FIt3, TrkB and PFG:FCT/U52004/026373
ki nases. For exanple: (i) Conmpound 539, N -Methyl -

é- tmﬁ |t j st&g _%g{télg k{}lﬁ%ﬁ%% @t@%ﬁ%ﬁgﬁg ﬁ@éélat%sﬂgcarrlé/c! gut ina
fani Joqwlm 1'0211t &hﬁi%@ﬁ?%ﬁﬁ of@@.yn{e%?&naseoauﬁéﬁgb%ﬁ/@ms-Hc1

Lck (999, and TrkB
pH7i5) ltmhvg)Mgﬁ,‘djz 4 gmMM@}pHé uM)}\IaN’ 4 and 50 pg/mL SA) and substrates

G RO TR s e P, oo s

nﬁdale tﬁ@ﬁfst)wlut@nloﬁ B |ubcdnltams the BGFR% enzitnke inf RiB84e, buBawas ﬁrst

FECONEETNCE MW MW

c6141pM3ﬁiB aﬁﬁﬁxkbﬁﬁ@DMS(]i} esny § )t} &f2seapidaddition cdntyihs Be klbsazel(poly-
| -9H in-6-yl)-amne shows the fol | ow ng

Em@p% AdiPdR Eﬁaqgfhuff@r wmddfcbtf(p&ch weHs- ZF g_%ac‘qus a@rnécubated at room
tén?%e nre &Jé)n(: ﬁgu@ stoppell By Q@cﬁr@ 10 JIE Bﬁ{fﬁﬁ WReeddoninSixture, which

rsto he exanpl e3 and enbodi nents descri bed
chetpips A0 soMe TipHA] pHUSE 0.2M KE, fﬁﬂmbbEE@AoW ygand BShad 5 pg/mL

%é@é@@%g é%lﬁa@%@ﬂcz ar}dlcltgg gﬁnslf %rgb %F%@hgﬁ%fﬁ{“ opVMb e(!h%%/rosme

ahﬂl@ddytder‘s-ws thé.y) Ahe caphourtof adveh Ruipvativoihcibatisn to allow for
pli.cati on and sco e of th(g appended cl ai ns, All

SBBFBPYl@atbP%Wémerﬁ%tﬂ% ige resplyed ererrentipls i ruhe £paley GT
MRIRLRr gg\gcég@roirpy i ncorporated by refer ence for all
purposes WE CLAI'M . A compound of Forrmula I: R in

whi chiICR valesat edewlded byolimdaytbetsgrion aakyisis of he pergpidgge, inhibition

Rt SRR Bt T alhssufertifisg g iuigrdagn 10 gyn 05 M)
In thiO¥6RIR cBnpoundX&¥ the inv¥iidnRagegh ICYNR theXilhye /XD, 1 nvies 2inv.

X is selected froma bond, Cral kylene, C . al kenyl ene

and C2_ al kynyl ene; wher ei n iRénipge dendependent | y

sel ected from hﬁdr ogen or
The general technique involves comparing the effects of possible inhibitors on cell

lines that depend on FGFR3 for proliferation vs. cell lines that do not depend on FGFR3 for
proliferation. Compounds that have differential activity (more than or equal to 10 fold
difference in sensitivity between FGFR3+ cell lines and FGFR3- cell lines are selected for
further study.

The cell lines used for the initial screening are sub-lines of Ba/F3 cells that are
engineered to over-express TEL-FGFR3 fusion following infection with a retrovirus
expressing TEL-FGFR3 cDNAs. The parent cell line, Ba/F3 is dependent on interleukin-3
(IL-3) for proliferation, and when deprived of IL-3, the cells rapidly cease proliferation and
die. On the contrary, in the FGFR3 over-expressed Ba/F3 cells, TEL-FGFR3 fusion leads to
a ligand-independent FGFR3 dimerization and subsequent FGFR3 kinase activation and that

makes over-expressed Ba/F3 cells grow in the absence of IL-3.
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al kyl; Ris selected from hydrogen, C alkyl and -XOR ;
wherein X is selected froma bond, C al kyl ene,

w@2e06aldseryl ene and C al kynyl ene; and R7 is  PCT/US2004/026373
i ndependently sel ected from hydrogen or C. alkyl; is

sel ec fro dr

het oGy ePR I reb RSy ed Bares CpL EamRR eglorg ffared wp o
300 8b M| iERugBhdi, wiBRERIIFA0 RifpRaehiafvithl 1ok b bovine
nitrogen atomto which both R and R are attached form

seustpstleerbiyieinergivey | Thyrmedign fastths il cellyprafaips,l Ong/ml of
r%hﬂ%daﬁm ?{?cﬁ??ﬁe&%cﬁ o&ﬁgh@@"'h&"é&ﬁ%@dﬁso@{&uﬁ is made in

can ace
dmhﬁh;dsufomdw(ﬁ&d&@) Ihléltle»nsa'c yiien noyle ind@PMAO greate final drug

RS RBE o Bof o AT TP 30 Lo Ao
cbmg&nﬂaciem dry asgfeddbgaolife@ivon MR AEPamarB}(fa@ (TREXNBiaBngstic

stemg}l ig g,cided E%thg ﬁg{sg 6)@9?:”08%6}’%%”0“ og:)%(;& Héﬁ%lgpw r—%um The

- dr GYE8RR M{ ARREHhe® QR MWHHR4RA B ¢ tivdie ke RBNbator and
al kyl or alkylene of R can optionally have a methyl ene

th@pbm@di fhypreseadicy teledertion detiirm mlatignedceelderationom NRC(O -
-0 _
-S(0) 'X%dltlonaal %osp r?a aerq)r/PEI1 ]f(GlI?R3 gﬁotefnklefc(le =1 o(\)zlgta%ﬁg(r:eas%ed Ba/F3

liates @fter@ﬂﬁdshm tS udriius b@ﬂoenirdmxonsloﬁaotn& cro&qblomajsstre detected in Western

gt eRR ot ikt R S G AERSS. i desbrioRniniges f

c'oHl?@lHﬂQ sntd e %It@ﬁbﬁ)ﬂoﬁyla@iﬁh Mg HIOGFFGIR? hrarac@tidiel ofittfe mutated
ected fromhydrogen, C _aryl and C . heteroaryl;

fmeSrCélthﬁramtoaryl or heteroaryl of Ris optionally

t . i .. .

SUDSt T SRS HBOGRLRDL st s oL

FE?E?;(3®I R, naﬁk?‘rﬂd)lkxydgng@vhlleddgk@xmn-tmld agajnsiowiddhtype BadB opyo 10 pM.
al o 0- sybst.i t ute

Chpou SR S B AEer  HE o PG peky oy Ryl TEL-

ﬁ@:ﬂgﬁn%llﬁﬁ&g@[aﬁagg}] hydrogen and C _ alkyl; R4 is
selected from C3 cycl oal kyl Co - 4al kyl , C3

het er ocycl oal kyl CO- 4al kyl gxfmple 17

Upstate KinaseProfiler™ — Radio-enzymatic filter binding assay

Compounds of the invention are assessed for their ability to inhibit individual
members of a panel of kinases (a partial, non-limiting list of kinases includes: cSRC, Lck,
FGFR3, Flt3, TrkB and PFGFRa). The compounds are tested in duplicates at a final
concentration of 10 uM following this generic protocol. Note that the kinase buffer
composition and the substrates vary for the different kinases included in the “Upstate

TMss

KinaseProfiler " panel. The compounds are tested in duplicates at a final concentration of

10 pM following this generic protocol. Note that the kinase buffer composition and the

TM>»

substrates vary for the different kinases included in the “Upstate KinaseProfiler ™ panel.

Kinase buffer (2.5uL, 10x - containing MnCl, when required), active kinase (0.001-0.01
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oaryl Co4 al kyl and C . oheteroaryl Co-4al kyl; wherein
any al kylene of R4 can optionally have a nethyl ene

wo epbsacsds by a di val ent radi cal sel ected from PCX/02004/626373
S, -S(O - and -S(Or-; wherein said aryl,

T LRl B S B RUTER oot
ahd Qiﬁh:fééﬂuﬁer ©SouMab kv are leed & zkmp)éendhﬁﬂ dﬁ-lﬁdJ ks Mgt/AlTE chix (10pL;

al kyl , hal osubsti t ut ed-

67RSPIGF 1) mM Ng(ehy, 4RO (or2§’@(r@>)l F%TP an%é(#@)l/@h[% P ]x/?i{b) R R
3 6%%%0&) 19&%@ e{\}ﬁ tﬁg\l%aﬁon is 1?1@%933‘@ dBout 3 O@QQ)aIBBltRO "ilrﬂﬁiutes

erein X and R are as describ
lebwetlorﬁmxglrs sl spottedd 2010 190G 2 2cw<:2@a1’$dytlp@08phmllky>lse for

ety SRR ebRR e s ot iehan Ko 2 QR ly R peasice

salsstx’afe; pdpecyyhea Thy hssaz,f sqRareSar® }Walsl&ﬂaltin)essmbstrmﬁuiéﬂiklbywnh
lto radlcals$ ?ehctedfr mCaI§)¥ - XC(
0. ¢4 yospRoric aciliaad Weshes OBGrgVIER AgPINGYT 3 SURYPD S apyaquares ar

t@aﬂ etdifo RRELABRABH VI 3l mI REGERRIARLE AP §ddeﬁ)éﬂdl azPQ@oorpora’uon
vates, |somers and prodrugs thereof. 2

(cpm)po thecheptidecsubgtratelis qvaniifiedwith RBp@ﬂ@elsel@tIBailonw@mter Percentage
r.0gen a OXOR 5, -OXR 6, - OXNR R,

h%&fﬂ% almt}l {?g{’forea%ﬁﬁg@élﬁ R and -XNR R ; wherein X is

sel ect(}aﬁhﬁouﬁﬁmﬁFbﬂmda L, Gt atdayérmematon & 10ﬁM, pefsthisipehana C

6al kynylene; R5 is rom h en,, CtaHyl
ReRA SR of B esd s SCbITBEIFIBRY (T S8 QR e prefrably

arde Y88 ggams@!:m ¥l rmﬁwj FB, Tri ki hk G kﬁlﬁ%s Rrés

i ndependenfly select’ed from hydrogen or C _ alkyl; R

dxgmplel ect ed from hydrogen, C al kyl, C3_
bS¥holin-4-y1-

& car YD ESHRLE YL,
@?ﬂpgﬂﬁammﬁl 9Haduld;4é 2. 6ehzi?51naBiﬁbmts(bl@&ﬁmmgmﬂlhbltlge};rgiﬂr; Bmx
Bl ey 62001 @) s R R e B R

met hyl g @o&fpomsanwn@&y £d)0R¢- WM@@M@%M pﬁ%manm Bpyridin-2-
can be optlona Iy rep aced by -C(O - and
% 7 pH Q japine Cs}agws)ﬁlp lf(g,llow;ng 1n 1b1t10n profile: Abl

hythay
@5‘%53 9 Q&%%?'ckééc (960F o B3894), FIt3 (100%), FGFR3 (98%) and TrkB (99%);

and

kS

(iii) Compound 503, (4-Methanesulfonyl-phenyl)-(2-morpholin-4-yl-9-thiazol-4-
yI-9H-purin-6-yl)-amine, shows the following inhibition profile: Abl (81%), Bmx (71%), c-
Src (98%), Lck (99%), Fl1t3 (99%), TrkB (99%)

It is understood that the examples and embodiments described herein are for

illustrative purposes only and that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be included within the spirit and purview of this
application and scope of the appended claims. All publications, patents, and patent applications

cited herein are hereby incorporated by reference for all purposes.
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-1 to 3 radicals mdepent’ﬁentl

conmbi nation of R and R can be optionally substituted
by 1 to 3 radicals independently selected from-XNR R

WO 20080(6PNR R, -XOR , -XNR R, -XNR C(OR , -XIRUS2004/026373

XC(OR, Calkyl, C3-sheterocycloal kyl and C _ aryl Co4
al kyl ; wherein any al kyl or al kylene of can optionally
have a _net hyl ene repl aced by a dival ent radica
VWE AR from- NRC(O - -C(ONR -, - NR- - 0 - ;
and mheue@mnﬁmﬁdafkyhugq al kyl ene of can be optionally
substituted by 1 to 3 radicals independently sel ected
from Cs. gheteroaryl, - NRRR, RE(ONR R, - NRC(COR ,
hal o and hydr oxy; wherein R Ns independently sel ect ed
from hydrogen or C _ al kyl; I spsel ected from
hydrogen, C _ aryl and C .ﬁohe erdaryl; wherein any
aryl or heteroaryl of R i [y substituted with
& selected from-XNR R ,
XOR , -XOR, -XC(OOR, alkyl, C% alkoxy, nitro,
cyanodnh@kﬁd halosubstituted C _6al koxy and

hal o- substi tuted-C . al c){ wherein X and R a
descr iBred abslestedfiem |h§ regen, ]éﬁé?aﬁl@ﬁkﬁdal]lqlwubsfﬁgteﬂgg salkyl, Cy.

%5998 su@ﬂﬂuéa‘kf (%@ e@; i@k LORR COORaT R, C@)éoﬁkh%, ~XR¢, —

eter oar wherein’said aryl
m&& cad yXNBﬁXmmvs wscmmtX syelectedfyorn atbon@ Grael qdames C.

6a1§ay%)ned Jéé{a hag%’le wh%ﬁtncljﬂs %m%%ﬁ%(sg%cte %o%\rﬁ)r C.
Bkyl; - XC(ONR R, -XC(ONR R and XC(O)NR XOR ; vvhereln
X and R are as descrl bed above;

C3- shdbser ocly e¢lerirddimhydiggaeyteallpl E"i“’éll QR @hefgin % felegted
f?cfﬁE§Bbr¥dubg$ll&Yen@ %2 6al§eﬁﬁéﬂe GAd @2 S8haeLEd aflc[ Rms q}ldependently

wherein are as
sdlested frbm diy diogereor G. ealkhle corrpound of cl ai m 2 | n V\,hl ch

T R N T
8haexse>bcaﬁn@qtof4mm aé hemit,..Akdlaky CenheterGa Gl kkyly bene
o S Rl o TR e
QU W&r@ggﬁ&eromyl or Cs.gheteroaryl; wherein a methylene of any
heterocycloalkyl formed by Rs and Re can be optionally replaced by —~C(O)- or —S(O)2—;
wherein any aryl, heteroaryl, cycloalkyl or heterocycloalkyl of R or the
combination of Rs and Rg can be optionally substituted by 1 to 3 radicals independently
selected from —XNR7R7, —XOR7, —XNR7R7, —XC(O)NR7R7, —XNR7C(O)R7, —XOR7, —
XC(0)OR7, —XC(O)R7, Cy.salkyl, Cs.sheterocycloalkyl, Cs.ioheteroaryl, Cs.iacycloalkyl and
Cs.10arylCo.4alkyl; wherein any alkyl or alkylene of R; can optionally have a methylene
replaced by a divalent radical selected from -NR7C(O)—, -C(O)NR7—, -NR7—, -C(O)-, -O-,
—S—, ~S(0)- and ~S(0),—; and wherein any alky! or alkylene of Rs can be optionally
substituted by 1 to 3 radicals independently selected from Cs.gheteroaryl, -NR7R7, —
C(O)NR7R7, -NR;C(O)Ry, halo and hydroxy; wherein Ry is independently selected from

hydrogen or C;salkyl;

93



10

15

20

25

30

benzyl, cycl opentyl, cycl obutyl,
di met hyl am no- propenyl, cycl ohexyl,

WQ2@501459%dr oxy- propyl , pi peri di nyl , PCT/US2004/026373

anmi no- car bonyl - et hyl, nethyl - carbonyl - am' no- et hyl ,
met hyl - am no- et hy m t amn r
1- hy dRexy neif S/ FCt h}’(g yﬁ?é 10%{1;[115 (p ‘ﬁﬂhﬁtﬁgﬂa ?v[:/)heré) b anly aryl

EtQt%&XlI SE1RYi0 }ébt’lon ‘Mut%& %HBI lto 3 radicals independently selected from
di met hyl - am no-b di met hyl - am no- et hyl ,

—MRhyP@RmoXOB& (O)Q%t T3 @R@@lmdhyu Cy _salkoxy, nitro, cyano,

t f I
r}ggq?fli% z{ﬂd ‘ﬁﬁ%”%%%@ém i%llk%y r\x%hglleﬂw(er : g the as aef‘s]%rﬂfed above; and
fqnecgmdrymmlbylet hyl , am no- butyl am no- i sopr opyl

am no-et hyl ydr c | am no- et hyl ,

car bafgy! - e‘FﬁQFCte‘ﬁ%%%Sﬁ‘i}gg?lanﬁ?& gyé’pan- 1-yl, 2-

hydr oxy,- pr Oiﬁléélectm/ﬂcﬁlﬁ)l@y LY RAMYICosalkyl, c3 3heterocycloalkyIC0 salkyl, Ce.
2- hy droxl/) - et hyl - propyl , net hoxy- et

i lhoaieyopid Cs- mltqteﬁ?qrylgimaﬂgl pyl@mm any alky%ene of R4 can optionally have
Y/ Q. _ L .

FAIERE SRS P oY) 50 SO

vherditaidlangly hetﬁRjaM [cyclpalkyl ok h(itcm%tclcetkiyybf R4 is optionally substituted

SRR U bbb,

HheRetdE] salllorl - AHReILRORY, Lmscdbo 5R7, -mco)deJ WEO)R,, —-XC(O)OR7,

i ranyl, |soxazoly

BEHOBY R 3P (D4 - %CW)NI%KN&% ) yxczﬁmma meKC(O)NR7Ry and —
&@mﬁ'&)ﬁ%mﬂ%ﬁém X%hd R ﬁngr LOGEL IR BbiIRS nesetaaﬁ:a RERIT,.

R5 an Re are attached form
lpqycloaikyld)o mtkyl, @ishetemeyahalkylGisplyli G- mgrlyl andrﬁsddlztﬂqﬂyl wherein

agy agyg&e%oe r 12 c%,y@lola@{ dr hL: eﬁ”!ﬁﬁ%ﬁgﬁ B ??1 %?rﬁﬂo IS&EQ ﬁx!te%%’y lto3

rdicdy feltRdom BhANSI, nxam)m land w—XU@)WR’i,WhW@IYXMﬁ@RK yie as
or heterocycl oal kyl of or the conbination of R5 and

desmiibpdatnyyei e ahq Bhaguasswticpllx egenighlesaty hydiaieg; kfates, isomers and

I;rgcg Héjf@(ﬁt Iy selected from net hyl -carbonyl,
am n am no- car bonyl, methyl -sul fonyl,

met hoxy, nethoxymsthyl fornyl fluoro-ethyl,

hydr o ' d| met am no, hydroxy, nethyl,

et hyl )gyélj’@t%mpo oogF%‘BW mB 1%fl?ol idinyl, pyrimdinyl,

mor phat,i no, ispyletted ﬂmh h@ﬂldgé?@huwlcl Gwmmmxmw Xy, —or

al kyl ene_of can optional | ave a methyl ene repl aced
Q¥NBsRy vaKOMRsRadi i—-}gl\é&é@{l?é li(gq@(@eremagls selected from

%ﬂlﬁ))(ﬁﬂjan(g epgtl@dz ) D2y, 6§1k§1y}Jlengr al kyl ene of can

e option y sSubstrtute to 2’ radicals
i ndepdhsdent is;selsetbcéfrbtadhyﬂmm @maﬂzyl arldaD@RpwbeltquXmﬂelected

QI & g{{%c{j %Pwﬁwgﬁb‘ﬁgﬁ r@ﬂ%ﬁ%ﬂg} ﬁ];-sa‘fkynypne, an&‘ R718 u%ependently

selected from hydrogen or C.salkyl;

Rs is selected from hydrogen, Cisalkyl, Cs.;zcycloalkylCq4alkyl, Cs.
gheterocycloalkylCo.salkyl, Ce.j0arylCo.4alkyl and Cs.joheteroarylCo4alkyl; Re is hydrogen or
Csalkyl; or
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thienyl, pyridinyl, pyrazolyl, thiazolyl, pyrazinyl,
napht hyl , furanyl, benzo[l, 3] di oxol -5-yl,

WO seshiazol yl, i m dazolyl and pyrimdi nyl; wheP€r/nmSENY026373
aryl or heteroaryl of is optionally substituted with 1

to 3 radi cal s i ndependently_ selected from
i sopr &pyl, eI tog&@@f yith thenjtyagei pgep MYk Bt hﬁ&&nd Rg are

t
E%g% )%Xle(%h 9%‘[131’0% ycgl%égéggﬁr%%ﬁgéf%%ir n@h{/&ﬂ a methﬁlene of any

hb‘ertz:yd:loadlyyl fomred by Rs andRonan b@pawallampivéeéby Jdé@ﬁ and S(O)z,

am no and .et hox c qun

whi ch ef n S aé%l ﬁ(ﬁerf’%g cyc}] engs ?1081%1 Afzi n%}y and

domem@mrgmiml-aﬁdm Carl/%befpﬁ?rlﬁll@ amﬁnmlmnyl ldto B_eakﬁydls intepaadently
rrdin I.ona St | { o,

sdleebd Fome o o - SRR G S Ea N CADBGHORe -

}@(@)Rg ! ?alﬂylC@fgﬁ&@ﬁél:ycldl'll@%ﬂcﬂtﬁrl)(drylgﬁljéﬂgﬂ‘y\bherem any alkyl or

ollno hyl - car bon per azi nyl ,
aﬂimldmy fof Bucatnmpypnallmhpveqa, et gylplgq;pplgmu bya divalent radical selected from
azi CAr
(lf):i//l @@ﬁ[{ ai ﬁiﬁl a% hgllaéagrebelr}] E)\/l}y, alkyl or alkylene of R; can be
dmbrwnglsumaamdu@nlyﬂo 3 radicqidiati¢pandently byléctedaingm Cs. d‘&temanylj -NR7R,

—%{% | WR%TT &\rI] éﬁﬁ@pﬁg@%@d@ﬁ%ﬁ%ﬁ% !R7 ?srpngepgl?c[eng Xelécted from
}%dQ%g{&k;ghm§razine I-carbonyl
am no- car bonyl pi perazi ne- 1-carbonyl,
phe ny IRxcar b ﬁylpctecbgcpm J;yqlrggqmy(}@marghzmg&qwheteroaryl wherein any aryl
o
dg;i/lcq% Iafx?/f %g)r()h%%{/&w Xd(l:ogs/téqngg %tgglyc!) 3 9?&% %@%M&eﬂtly selected from
AFNIR - SHORD n}(DRg,d-lX@Ob@Rp Bpstihyil, (G shlkoxy, nitro, cyano halo, halo-

Sghg‘?‘t&h o p 1?3}{0 é‘ﬁ)ﬁtﬁ%@&?ﬂﬁﬁ%@ gsﬁcam%andﬁb aré as described

&ﬁ&gaﬁyﬁggfgykﬁncﬁm .fonyl. 6. The conpound of claim
sel ected from A- Met hanesul fi nyl - phenyl )- N

- rret hyfs- N s hydrogen and
di I( ;rent Ll%h ydr 8 sQlXét@J]fré‘in 3662 oa%léoﬁh%ﬂlna‘bs){ Ahét%%a%&ﬁﬁ(’yg wiierein
Wit dng e ﬁetbffoatw bf hie mybshitufe by 2 tore rdujdalsseleptad kiom-hdloy +XRQ —

-th | - |
FORe B RRY EIR U PR R K BB (rE(OMRRe. FCOMRsy
TR Dot KCIOBUR s YCON RO ot o

Rm@,a@de)scrgmedn QYL 9mrcy[;h.eteg}q_yg,lgalkyi(l@m}lf}ql,_vghﬁrwéRg is optionally
h i .

AR B 4l Pl T OB Cp®) B O

wipdnein Xl gndRe talaasaiesrribdd {bdvg.2- [ Met hyl - (

1- met hyl - pi peridi n-4-yl) -

anino] 9-thi azol - 4-yl - 9H puri n- 6-yl am no} - phenyl ) - et ha

none, 'flﬂa c{o&ﬁ()@ﬁd\@kmfrh oK RRRh RN s selected from hydrogen, halo, C;.
4-yl)-9-thiophen-3-yl - 9H pur.i n- 6]%/Iamno] henﬁl} et ha
dalkowy, —QKOR —OXR —OXNR5R6, —OXONR;Rg, —XRg and —

selected from a bond, C.galkylene, Ca.salkenylene and C,.salkynylene; Rs is selected from

6 wherein X is

hydrogen, methyl, hydroxy-ethyl and methoxy-ethyl; Rs is selected from hydrogen, phenyl,
benzyl, cyclopentyl, cyclobutyl, dimethylamino-propenyl, cyclohexyl, 2,3-dihydroxy-propyl,
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Met hanesul f onyl - phenyl ) - [ 2- (4- nor phol i n- 4-yl - pi peridin
-l-yl)-9-thiazol -4-yl-9H purin-6- yl]-amne; N
wo ¢ebsitskanesul f onyl - phenyl ) -N - et hyl - N PCT/US2004/026373
-(1- nethyl pi peridin-4- yI) 9
t hi azol - 4-yl - 9H puri ne- 2,
pireridipylvaminptcarborytedi. m%hmcymgnxlﬁ}%ﬂhﬂ pethylamige eyl

a_§1 1?’0'_ é{g§§ﬁyﬁaﬁﬁrﬁ%mg Frﬁip%ll_ Hﬁ?@ﬁ?[}:f){%@pbﬂﬁﬂl pléhtyi\/%ﬁt@y |prd}!yl

eri
nmdropmthynyléfmyﬂhoghethgdy) dﬁncttlnylammho—mtyll, digtethylramine-iné-dinethyl-

t.h di -
o BPUHEr TPy ReERgTey Fe PRSI el ey
[1 5]0§iaz’éﬁéﬂ3£yl F)i%)erldm}I;I elthyl djrethyl amino-ethyl, amlno butyl amino-isopropyl,
nor olln
agm}g ?th)(14h}ﬁigzpqyaqtllgfél}| afcsw%rm%g%% 5;ar£{arﬁlq¥ ethyl X methylrﬂujdn iazepan-
1[32 i.%yﬁrogj gﬁ}pw by d¥OE Syp,lﬁebﬁnz ﬂ% b&y-ﬁ;ﬂemyﬁé%yﬂn%{hoﬁﬁemyr

t hane

a[ndnd lmomdt mydhylmmmsg@rmqpmlylz)hy@m;a Qhesze(ﬂstiWhIwILYh@hﬂhol i

Sotiebrb ety HRRAE TGyt ot B Batddn AR pcpdinytcthy
p!'yﬂhlﬁdm)g -pa(ﬂjy}'rre ::p)/raﬁl_n?r]; ?mﬁdéie}q%_az @i;q@ll_ih-ﬁuyi, iimidazoly etlaj pyeidinyl-

n@tlp&F @Eléqth}ﬂ,_tﬁql Fﬂ}}ll? -gln yyr]ir}{lriipy &r&@flﬁﬁxaﬁ?}m?ﬁl}z}owridinﬂ
b)znﬁhle@]lﬂdxolaﬂb/f‘ ﬁnazfo?ﬂ @@155511@"(151@2615)4%5@15}9*&'115 RAnd Re together with the

9-t hi ophen- H purin gdl met hyl - phos
npmgnmyﬂo)ntprv{lnghl I]otbaRn a;mé R are attached form pyrroh inyl, piperazinyl,

prerl m?;[r?m@;{%%ﬁ f) gé}}{%lh égﬁﬁ'ﬂlﬁ dlaz%ganl(-fy E@ﬂohﬁr@ laisiell
pﬁ;{bre(zﬁ)l s, hMLd@hﬂE)ﬁhhmmptp}w}mhé{yybl] pyr&oly8- r aet hyl - pi peri

dl(gr i @glﬂrglot??%%aﬁﬁ %ﬁ%mﬁp&rl ?eﬁ(gﬁy&lf{%lkgﬁf%a ﬁ&lﬁ combination

of hl\}gﬁﬁchu |8 He'ﬂ)bﬁ&ﬁﬁﬂ subsiituted H?/F!% B Bﬁh&lsﬁin&ﬂp@ﬁﬂeﬁﬁfy sdlécted from
4- mor phol i n-4-y

mqjlyorhcanbnnsz, gmlnemwl Quith- m@b@ﬁh ai%hy 9#%&15 RHozY, euedoR
meir%l%a,’_é)%nﬁz ﬁlpogg {hyy Py(ﬁ?%hétﬂfl%ﬂlﬁ]i% hd(l)rél% lna(r)l}lpg hgﬂroxzj rTethyl ethyl,

acetel, 1sbbro@;llg:by1hﬁndylbfl blyrithidlinyl, morpholino, pyridinyl and benzyl; wherein any

1%% g’?@pﬁi@f‘f@% ?(g g%} gp?{%g%uygﬁ%% P#eﬂ&'lege gep&lc%chl?ynaedlvﬂent {%imal

SM%&Q@H&%UJN BJHN andBEhBEkT a{‘dy alkyl or alkylene of R¢ can be
(tetrahy drodﬁbran4 -'9- t hi azol - - 9H puri ne-
oztlaaaﬂlvanbsﬁ‘erte \; 1(*42%3/ @?éh’éé@ﬂefl‘éﬁl?w sqiw&%gm Amino, halo, piperidinyl

i n-2-yl met hyl - 9-t hi azoI 4-yl - 9QHpur i ne-
aﬂgéy%f?%tym ne; N - Cycl ohexyl -

(4 mst hanesul f nyl - phenyl ) - N met hyl - 9-t hi azol - 4-

LB RS S in which B, fsselsated, Fpm i progg Phowl

i eﬁyl%ab rfdﬁHy@%ﬁfa’zéin k}n&’c‘)&yﬂ) Lﬂ)F/faﬁn@t ) hdttiaimi fﬁl&nyll\benzo[l 3]d10xol -5y},
t anesufg@%/ pheny met hyl - pyri din-2

1§qtlmtezqh)5,lj ingdazplyh pymrrydmjg]_wbgglp qBY ergor&}egﬁqaﬁ}@ of Ry is opt1onally
silg'st{ngeé %lt%%@?ﬁ%ﬁ:ﬂis 119d%¥énd91|?tﬁns)éle@{erh el rﬁethyl isopropyl, halo, acetyl,

trifluoromethyl, nitro, 1-hydroxy-ethyl, 1-hydroxy-1-methyl-ethyl, hydroxy-ethyl, hydroxy-
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(met hyl - pyridi n-2-yl met hyl - am no) - puri n-9-yl ] -phenyl } -
nmet hanol ; R-(4- Met hanesul f onyl phenyl ) - [

w@2qo2/onsedhyl - nor phol i n-4-yl)-9-thiazol - 4-yl - OHEIUS006626373
yl]-amne; R-4-[2-(2-
Met hyl - nDrpholln 4-yl)-9-thiazol -4-yl-9H purin-6-yl am,
ety ifermeatid ugt h%‘ﬁa‘?ﬁn@é“}éﬁ@b@%’a amino, cyano, amino-carbonyl, amino-

lﬁghﬁgh$%£&§pesulfonyl phenyl ani no) - 2- ( 2- et hyl - nor pho
I'n

rin-9-yl]-phenyl}- nmethanol. 7. A
phar maceuti cal conp03|t|on conprisinga therapeutically
effectl%‘ anount

conbi nat ‘E)ﬁonwof‘%dao ]’?ﬁ? ?rﬁ“tn@e}%ﬁ? ]g‘hlls Fi}ecﬁegcf Spt %Pyé benzyl, pyridinyl

28X Cof-B0kn-5-9; whersRi éﬁﬂq)h&@ll bbiiZpBiddag] ar PirigResie optionally substituted
animal in ich inhibition of Kkinase act|V|t¥ can

viitheglenacety}, fHiugrometiyl, ypirrepy hiranp-Rabesst Restigys | £Adrerl
g%mhﬁm%bggﬂ Iﬁérpﬂﬁﬁo %eﬁﬁ/@éﬁbd’x\@l Eﬁ%eﬁﬁﬁﬁqgetﬁgiqul'fd@ﬁ%pendmy]—

mnistering to the animal a therapeutica
seﬂfcmeb ﬂ1nwe@hy&nm@mnnbdfcaréorc’érﬂpm]hbdl amﬁno@tfa/ﬂ Atino- C@f bormenorpholmo-

cnr‘é dntog{%hoﬁl 2l m Eintn% &%gﬁ%ﬁgll %ﬁgo &e{r ?(ﬁé)gf—et lgmno-
cu@gnﬂfm@pm?@auﬂchn@ﬁo -@kinyn 4-a¢ety14ptperaniammfcmbbnyn - a]:fﬁm(acarbonyl-
medi canent for tr atln a di sease ani mal

TR HERTY e EEE PO yyracrhdtf%ﬁbcarﬁwp P bown]x By,
1%@¥1W[c%o®%y8%§(§ﬂé@f%§ﬁ dyBlobBsyIRALRSH, Q}%Yhﬁ@ﬁf(ﬁ&l dimethyl-
synpt ondl ogy of "the dis

phosphinoyl, 4-methyl-piperazinyl-sulfonyl, 1-oxo-indan-5-yl, oxetane-3-sulfonyl, amino-

sulphonyl and tetrahydro-pyran-4-sulfonyl.

6. The compound of claim 2 selected from: Né-(4-Methanesulfinyl-phenyl)-
NZ-methyl-N*-(tetrahydro-pyran-4-y1)-9-thiazol-4-y1-9H-purine-2,6-diamine; (4-
Methanesulfonyl-phenyl)-[2-(2-methyl-morpholin-4-y1)-9-thiazol-4-yl-9H-purin-6-yi}-
amine; 1-{4-[2-(2-Methyl-morpholin-4-y1)-9-thiazol-4-yl-OH-purin-6-ylamino]-phenyl} -
ethanone; [4-(Dimethyl-phosphinoyl)-phenyl]-[2-(2-methyl-morpholin-4-yl)-9-thiazol-4-yl-
9H-purin-6-yl]-amine; Azetidin-1-yl-{4-[2-(4-morpholin-4-yl-piperidin-1-yl)-9-thiazol-4-yl-
9H-purin-6-ylamino]-phenyl}-methanone; 1-(4-{2-[Methyl-(1-methyl-piperidin-4-yI)-
amino]-9-thiazol-4-yl-9H-purin-6-ylamino} -phenyl)-ethanone; 1-{4-[2~(2-Methyl-
morpholin-4-yl)-9-thiophen-3-yl-9H-purin-6-ylamino]-phenyl}-ethanone; (4-
Methanesulfonyl-phenyl)-[2-(4-morpholin-4-yl-piperidin-1-yl)-9-thiazol-4-yl-9H-purin-6-
yl}-amine; N6-(4-Methanesulfony1-phenyl)-Nz-methyl-NZ—(1—methyl-piperidin-4-yl)-9-
thiazol-4-yl-9H-purine-2,6-diamine; [2~(2-Methyl-morpholin-4-yl)-9-thiazol-4-yl-9H-purin-
6-yl]-(4-morpholin-4-yl-phenyl)-amine; N>-Methyl-N*-(1-methyl-piperidin-4-y1)-N°-(4-
morpholin-4-yl-phenyl)-9-thiazol-4-yl-9H-purine-2,6-diamine; N2-Methyl-N*-(1-methyl-
piperidin-4-y1)-N°-(4-morpholin-4-yl-phenyl)-9-thiophen-3-yl-9H-purine-2,6-diamine; [2-
(2,2-Dimethyl-morpholin-4-yl)-9-thiazol-4-y1-9H-purin-6-yl]-(4-methanesulfonyl-phenyl)-
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amine; [2-(2,6-Dimethyl-morpholin-4-y1)-9-thiazol-4-yl-9H-purin-6-y1]-(4-methanesulfonyl-
phenyl)-amine; [4-(Dimethyl-phosphinoyl)-phenyl]-[2-(2-ethyl-morpholin-4-yl)-9-thiophen-
3-yl-9H-purin-6-yl]-amine; [4-(Dimethyl-phosphinoyl)-phenyl]-[2-(2-fluoromethyl-
morpholin-4-y1)-9-thiophen-3-y1-9H-purin-6-yl]-amine; [2-(2,6-Dimethyl-morpholin-4-yl)-
9-thiazol-4-yl-9H-purin-6-yl]-[4-(dimethyl-phosphinoyl)-phenyl]-amine; [2~(2,6-Dimethyl-
morpholin-4-y1)-9-thiophen-3-y1-9H-purin-6-yl]-[4-(dimethyl-phosphinoyl)-phenyl]-amine;
[4-(Dimethyl-phosphinoyl)-phenyl]-[2-(2-methyl-morpholin-4-y1)-9-thiophen-3-yl-9H-
purin-6-yl]-amine; [4-(Dimethyl-phosphinoyl)-phenyl]-[2-(3-methyl-piperidin-1 -yD)-9-
thiazol-4-y1-9H-purin-6-yl}-amine; N6-(4-Methanesulfonyl-phenyl)-N2—methyl—Nz-pyridin-Z—
ylmethyl-9-thiophen-3-yl-9H-purine-2,6-diamine; N2-Methyl-N6-(4-mofpl1olin-4-yl-phenyl)-
N2-pyridin-2-ylmethyl-9-thiophen-3-yl-9H-purine-2,6-diamine; (2-Azepan-1-y1-9-thiazol-4-
y1-9H-purin-6-y1)-[4-(dimethyl-phosphinoyl)-phenyl]-amine; N2-Cyclohexyl—N6-[4-
(dimethyl—phosphinoyl)-phenyl]-Nz—methyl-9-thiazol-4-yl-9H—purine-2,6-diamine; N-(4-
Methanesulfony1-phenyl)-N2—methyl-N2—(tetrahydro—pyran-4—yl)—9—thiazol-4—yl-9H-purine-
2,6-diamine; N6-(4-MethanesulfonyI-phenyl)-Nz-pyridin-2-ylmethyl—9-thiazo1—4-y1—9H-
purine-2,6-diamine; N2-Cyclohexyl—Ne-(4—methanesulﬁnyl—phenyl)-Nz-methyl-9-thiazo1-4-
yl-9H-purine-2,6-diamine; R-(4-Methanesulfinyl-phenyl)-[2-(2-methyl-morpholin-4-y1)-9-
thiazol-4-y1-9H-purin-6-yl)-amine; Nﬁ-(4-Methanesulfonyl-phenyl)-Nz-methyl-N2-pyridin-2-
ylmethyl-9-thiazol-4-yl-9H-purine-2,6-diamine; {4-[6-(4-Methanesulfonyl-phenylamino)-2-
(methyl-pyridin-2-ylmethyl-amino)-purin-9-y1]-phenyl}-methanol; R-(4-Methanesulfonyl-
phenyl)-[2-(2-methyl-morpholin-4-y1)-9-thiazol-4-y1-9H-purin-6-yl]-amine; R-4-[2-(2-
Methyl-morpholin-4-yl)-9-thiazol-4-yl-9H-purin-6-ylamino]-benzenesulfonamide; and {4-
[6—(4—Methanesulfonyl—phenylamino)-2-(2-methyl-morpho1in—4-yl)-purin—9-y1]-phenyl}-

methanol.

7. A pharmaceutical composition comprising a therapeutically effective amount

of a compound of Claim 1 in combination with a pharmaceutically acceptable excipient.

8. A method for treating a disease in an animal in which inhibition of kinase

activity can prevent, inhibit or ameliorate the pathology and/or symptomology of the disease,
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which method comprises administering to the animal a therapeutically effective amount of a

compound of Claim 1.

9.  The method of claim 8 in which the kinase is selected from ¢SRC, Lck,
5  FGFR3, Fit3, TrkB and Bmx kinases.

10.  The use of a compound of claim 1 in the manufacture of a medicament for
treating a disease in an animal in which the kinase activity of ¢SRC, Lck, FGFR3, Flt3, TrkB
and/or Bmx contributes to the pathology and/or symptomology of the disease.

10

99



