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A compound of formula (I) wherein R}, R2 and R3 are as defined in the descrlptlon and are inhibitors of the enzyme protein
tyrosine kinases such as Janus Kinase (3) and as such are useful therapy as immunosuppressive agents for organ transplants, lupus, multiple
sclerosis, theumatoid arthritis, psoriasis, Type I diabetes and complications from diabetes, cancer, asthma, atopic dermatitis, autoimmune
thyroid disorders, ulcerative colitis, Crohn’s disease, Alzheimer’s disease, Leukemia and other autoimmune diseases.
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Lo yneteroar oAbk EoMR. L LINGIRE Ebuor, BBLBASIC ety E LBERIS,

(Clerr]-Clerr])al %@ peppeigy. (Ef @q)?"]VPEF@VH ) KisPlAWE-CaRMoxy(Ci-Coalkyl,  (Ce-
(Cerr]-Cerrds hemgmemawl(wqa)amomd,csk@ eqo;La)slkyahis(C)-0aMyl, @EEC hkrylthio(C,-Co)alky,
E:[ C[e(ra ; ]r % aIC{()élr rpi I)Oﬁ;(tbdéf &alklylsll.ul Grlk éc (f )arylﬁulqng‘ P F)algg” (Gy;Celalkylsulfonyl(C,-Cealkyl,
( C[ err]-Cerr]) ad9¢ Sp)ﬁ’é ﬁ"@ (ct alkyl, gr @ﬂ'ﬂo(gf dafeyl,  (C- Cs)alkylaman(Gmﬂfsmvla [(6F:v ]
5  wher easralkw)zarsm&c, )alkal RPCE(C,-6)sky! or R*=c0(c:3 o)cycloalk w?aeﬂeﬁ RWElRDS Yy

I ; h
e e Gt e 4]l i om0 s
(Cerr]- err$9 alhegpgenp I(Cbé?s]atl}yu Cs((z;agqqu Cakyt fof )(%%}"Ptpmﬂwmdy)blkyl( RI‘ERMC,-
Qerr])aryl pi periclsly or R‘«ﬁ ©D5ﬂ°|°g§)¢ %thhq"e {*30(@r 195«';)5&!9 él‘him{)l l(Cs Co)arylpiperazino,

E:[Cgﬂ ]r % hg g; {)]al)’ slr(%.%sg{g &tpg;liaﬁ E%/‘lf(%i E(gg Fﬁ?”'?"\é (Ce-Cyo) C[(C, -Ceg)alkylpiperazino, (Cs-

(CJerr]-Cerr]) a(,qé)hpqepgm((aﬁs)alk(lmpmzmp Omerphdlidcar \igmorpholino,  piperidino,  pyrrolidino,
E g[[ er H g[[ err i%) heﬁipgelr‘ndgg;w' cs)aﬁk%ﬁérfd}! (cli?:] nﬁihp‘éﬁ&y] Y@L MetetBHyiplperdd) I aric,-
(Cerr]-qerr ‘Isr?atkﬁ%*? Py oo G A Poktr O o pepE e grup of e
Cerr])aryl ((erriprmbfperr])al kyl, ((err]-derr])cycloal kyl,
(derr]-Cerr])cycl oal kyl (C[err]-CG)aI kyl, R[err](C[err]-C[err])aI kyl,

(derr]- Clerr])alkyl (CHR[err])((err]-C6)al kyl wherein Rerr] is
hydroxy, ((err]-Clerr])acyloxy, ((err]-C[efkt])alkoxy, piperazino,
(dJerr]- Cerr])acylam no, (@err]-Cgrr])alkyjythio,
(derr]-Cerr])arylthio, (CJerr]- ar@yyul fityl, (Co-Cerr])arylsulfinyl,
(derr]- Cerr])al kyl sul f oxyl, (C[err]-C[err])aryIsquoxyI, am no,
(derr]-derr])al kyl am no, ((C[err]-C[err])aIkyI)Z amno, (Cferr]- 15

C err])acyl pi perazi no, (ferr]-Cerr])al kyl pi perazi no,
(err]-Cerr])aryl (Cerr]-0C6)al kyl pi perazi no, (derr]-
Clerr])heteroaryl (CJerr]-Cerr])al kyl pi perazi no, norpholi no,

t hi onor phol i no, piperidino or pyrrolidino; R6(Cerr]- Clerr])al kyl,

(Jerr]-derr])al kyl (CHR[err])(Cerr]-C6)al kyl wherein R err] is piperidyl,
(err]-06)alkyl pi peridyl, (C6-



Cerrk)aryl pi peridyl, (C[err]-C[err])-ary](C[err]-C[err])aIkcyl_ |;)er|dyl
(d err] - ewopybssoer oar yl pi peri dyl or (derr]- .

Cerr])heteroaryl (CJerr]-C6)al kyl pi peridyl; 20 Co or Rerr] is
defined as OR[err] or S(OqgR err] wherein g is 0% 1 or 2; and

RO is selected from the group consisting of

trifluoronmethyl (Cerr]-Cerr])alkyl, ((err]-

C3) al kyI(dlfluororrethylene)gqerr] CS)aI kyl, (C3-Cerr])cycloal kyl wherein
the cycloal kyl growereipis0, 1. 20rg@onal | y substituted by one to five

car boxy, I Ey?no am no, mysdhmky C-Cotikdxy ©OF NR'R?) wisdrdio R} ,anll a2 mare eégheinddpendently
err])a S(O[e

570 2 or 2 and Hesps g bristhy ofwond, colcChln ki, NGl R, €.
from hydrogen or (@p)al@{pmndyl) al kSﬂs-Cs)(!QQfe?rvlqlpezi{%r r ] )@eGlolaryl(Cy- Cs)alkvlplpeﬂdy' (Cs

Eg[[ er H g[ﬁzaf'r f)y;ﬁgg)@%t rosnCr Co IpipErctr] e«:f. )ﬂyléfpér}dbﬁ' lelcylanyl, (CsCoheteroaryl, (G-
Rlerr] R err] N ¢& C;Cw)gﬁl(%‘rqs]ak[/ ' (isﬁ)l’etg[’ %&'F%[ edE‘P’]Elo Gr&pYin FeieyiCe
' RI[ Er r] I and R er r] emamas, @hﬂwlneccaﬁa)omlkﬁ C2(0Caeyclopliyiice Syliyl, ( G°6:1CL)aleB) (C:-
a n I

hydr/oiy( derr]- 06 ’I%J[ }(C% ‘h%fv e%‘iﬁqﬁw gr")(r3 Ma' err]jalk]})gJ Fr}!érazmo (Cr-
(err]- Ceszé@ylp@y@ (FaGamndihio, ( ?ﬁ)qlliygulfnyl CoCyafarylsulfingl, (C,-
gréan?( C][ Ier r]-d eL r Cakytsuifoxyl, (a:rtcr,r)aﬂ&t{lfmyr]arﬂoerrcl }cahlkwdmmo t((G, {0 yamyi n@hify | (C,-

rifluoro erL err err I

(dJerr]-derr in)%él %3(2%’ %r%zr' {ﬁ% )lé%!mrf’ era(z% éf%g) M(c)' a&%\kﬁ[ﬂ:&% ﬁCs-
(CJerr]-Cerr])al k(}g)lmtﬁrcpm@(@[ @g)aﬂ]ylprgﬁ@mq )ngtppq)lln@ ithiomorpholino, piperidino or pyrrolidino; RS(C1-
((derr]-derr])al &}jéu)yi e(crb%[aikﬂ@(r bl)au@i theﬂehaﬁyl is didefayt] @bb&rﬁ)ﬂd{&ﬂ&&h  (Ce-

'3

C2-

g Cerr]-Cerr]) acyP%;{?]&p@fé"& b7 - %’) P’ ))%'%I’f% E’?Jét'( g% e’%ﬁ’%’(’ﬂ%f’?’]‘é% or (Cf"

Clerr])al kyl, pi peCazitangan(Ci-Cs)aiRyiperidat ky! ,

(Cerr]-Co) acyl m no( J &R s definedlak OR? or S(0) R’wheremq is0,10r2; and :

(C6- C[err])aryl Clerr]-Cerr])al ko>§ry§n0}err C{‘

(Clerr]-Cerr])heteroar§l (& sFeftedam fheap &(W@i’%‘f’?]m 'g‘f"l’%l")eglyl(%rcs)a'ky' (Cy-

(derr]-d Ier L] ) al k;Z;)ilkyl(dlfltﬂr@ﬂatﬂyle%:((aldg)ﬁlkyl ((QaCCﬁo)cy&Balkyl wherein the cycloalkyl group is
rr rylt

E:[cg C%L r%/) tr 'ylog ﬁ ?&i{:}ﬁll@fht J:% nQ[the]ca Jé 4, SHirb! APl A ELE ] 2k HalYlo,-

C6) al kyl sul f onyl ( CEe#iy \gq\q@up mis @, 1 or2 R 6NS( )m whereinmis 0, 1 or 2 and R" and R are

E g[G d ]er r]) arylasul tsnyihdepbritesitly-solected }rbralﬁwrbgen or1-094!Kl; GCI-Cadely e (T 1O Rl K idmino,
err n 151916 150316

((derr]l-Cerr]yal E@f‘?‘?&@a é: é 'L‘%"Vg"er r'l gcglcé&}(y'%' F&CH R NER q SrﬁuN'

i's

opt i onaFPy(CsOpalyi wherein Ri/angna® gts 4si definashaboue; (6i @@@enﬁy@:ﬁ-@x)yalkynyl
carboxy, ((err]- @Id ASHInE MaMRo(Cl @L)&ky’r] droxy C,-Coalkyl, (Cy Cs?alkoxy(c, Coalkyl, (C,-

C6)al k . .

(C%erf XB(’:E g re]r ; !au k$t @%cf@%f q’“éfPr] Eid kvl E:{"B‘ta?]%s)ﬂ'@" trifluoromethyl,
Clerr])al kyl ) 20 no(l@[remetl}yl(cm;aaﬂsyl (& @a)ac}'léiﬁ(\c[ e(CrFe) 8k (G -Calbdyiamirer  amino(C,-
R[ e”] segeciyo] e”] bC)X \Qé' d%zk W&%&i,@sﬂﬁw dcl %) %FrJch, Cajacyk (CrCoalkeny, (Cr

i ndependent |y sel e&)é' "P"r or??f?réc‘ﬁPB'biﬂ(ceﬁﬁg'l‘%t i e)Fcy‘ @€ Cs)a'ky(': (CrrFelPy(T
(derr]-( err]) al kghalk(l.Ciperadinyii £Caikyar(@-Cldcgininihe(Cl-eg)atky,a{ds¥ho)anyl(C,-Celalkoxy(C,-
(Jerr]-Cerr])het gr)%r,yl Q% Heler%ﬁ{i:{( %)é’hlvsﬁ}’(b c?'?irgir] (R RhdkickE Sy, (co

Cerr])alkyl or R1 cyc

(err]-derr])¥et smza@grenp@a oy, r@[ceraﬂylswf[n&rqqqsa&w rﬁPp%w)aMsH’@"y'(Q -Caalkyl, (C:-
(derr]-derr])arykphrasasiylo,Cldiyer r c,d, g4 rylhhfbueﬂ(er OdlNiA, Pi PRI, W)alkyl,  (Cy-
E:[qeﬂ ]r % aIC{()E;Ir H %)?r ;?F)ﬁlgﬁaenr\rﬁo b“&)au&g &é rds)a%lf‘; r]'\g,aiél,l-(gs)a kyr (erérein the alkyl group is
ﬁ[ err]-Cerr])het epf@aiiWIS@G[tléltqd] byQnerte fiyeatyiage. itipe hedrexiiocarbaxy r(GhGaaytamino, (C,-

i onor phol i no, SEHC,-CRfaBynkind, NQamindy,[d,RkH I (®, Cs)aikw%fnb(@ybs)a or ((C1
Cerr]-Cerr])alk p)gf}(q%{mqg(eyé )acyl( &L&S(Q C%H?yrl {,,],% %(y(ltpbw)cycloax(yl whenéln F(ia"5 is'R?0

C err]) het eroarVyl pi
err]-Cerr])aryl(Cerr]-Cerr])al kyl pi peridyl,
err]-Clerr])heteroaryl (CJerr]-Cerr])al kyl pi peri dyl or
err]-Cerr])acyl pi peridyl; or Rerr] is a group of
he formul a



[err] 15 wherein g, h and j are each independently O to 6;: »
F, K and PW9¥68%8h i ndependently oxygen, S(O d wherein d BCIIBIOLIGY 2

NR[ err] or CR7Rerr] wherein Rerr], Rerr] and Rerr] are as
defi ned above; R2 and R3—6_1re each i ndependently
selected fromthe group consisting of hydrogen, deuterium

am no, hal o, hydoxy, nitro, carboxy, (C2-C6)alkenyl, (C2-Cferr])al kynyl,
trifluoromnethy 0 Huorgnmet hoxy, (Clerr]-Cerr])alkyl,
(derr]-derrj ])5a| v& sz "n'{ e % wﬁﬁaﬁr'"dsgwiﬂﬂyg?'mmw@e @ioup ennaisting of
substittued by onlcydtogert. HE £@y)aliyb (GC Syt 10k ronr(cmgbmterdamtcpss\xalkycawbwya

amno (Cerr]- %alky[ or R"(Caq %flﬁl@l %.J[répha f-C?)Igte%{ylloa%y? 6‘218 )%cylﬁy perazmo 0,

((Cerr]-Co)al kyl
Cerr])heterocycl aPmW'P'Retﬂz@P T Ftp?yw'y\ewaamq(y(p, Gs)a!mqinsrazpo CIRfCIMGCH ;

or Rlerr] and R[ ecddikyiperagifis; h (CACLHRARRAC]-G,)alkylpiperazino, morphohno thlomorphohno

C3-Cerr])c rr | 0 no
(Gt ore] - Eby aThe it o (ol | pheneil O W EC bbb, (-

Clerr]-Cg)al kyI t Guihgterqagipineridyl, A «)piy G yCelakky Ipiperidg] &dqg)héﬁboadykly,l-(gw@bipyﬁdyl
err]-Cerr]) ardfl(guisjabﬂmbendﬁq err]- C6) al kyl sul fonyl ,

rr err])arylsul f err acyl err]-C6)al koxy- CO NH,
rr} g[G) al Li/amyno R gm{”q’ﬁh%&“ va g ]ear] yC[ eE ?][ ) he]t ero?aryl y
-Cerr])heterocycl oal kyl or (Co-Clerr] )8yl wherein the het eroaryl ,
erocycl oal kyl and aryl groups are opti¢Rally substituted by one to three
o, (Jerr]-Cerr])alkyl, err]-Cerr])al kyl - CO NH,
e

D D

rr]-Cerr])al koxy- CONH- (C, - NH- ( C1- C6) al kyl ,
C8) al koxy- 30 CONH—(Cl-
err]-C6)al koxy-CONH(Cerr]-Cerr]
boxy(([err]-Cerr])alkyl,

zyl oxycarbonyI(C[err] C[err])alk

| k
gm g[iﬁH% e Ca a’e E%Pef‘i?%"i%’]“%)éerr])m kyl ,

I
car boxy,
car bc‘%(qer)r({ C6) al koxy,

QQQ%&QDQ@EQQQQ

err]-Co6) al koxycar bdr‘ny(l asannere eacrqneenebdeﬁﬂseoxybe)rasw)( Gz[x@em]d-us 0, 1 or 2, NR® or
(CE(e:[rr] ) ial Ia)xyc?; ttlmlz 1@{2&m RCdngR® bre &k Bfhdd alolfe/ | fy| am no
err err])a ‘am _no(
Cerr])alkyl, ((C e)r/r] é[‘nigg)f%ﬁgbwnj’%i’éfl‘fej‘%vn% E':[fre?‘rt]‘e afeypaF%y'Pﬂngwfxaymn
( ?[ err]- Cg) aI k ox ydeuteguni @minp, el tmlmyy( fifre rearbexy, (C,-Ce)alkenyl, (C,-Ce)alkynyl, trifluoromethyl,
N er, r
( C[ err ] _ C[ er r% alti%éélgg%‘t% n&g( o r(fi%?%l%)qf‘%ﬁ%?%ﬁ/ Flg amﬂwglkoxy groups are optionally
(derr]-derr]) alsubstifjuedcomppe to three gropgy éﬁ'?"v’}ﬁd@‘)’alhﬂﬁl hioHearbey apwino (C,-
(derr]-derr])hapipmos| oaCkghalkyaamingp- CQdid)akyl),amino,  (Cs-Co)heteroaryl, ~ (C,-
(Jerr]-Cerr]) a'&%L@M%aW (Cs-Coleycloalkyl or (Ce-Cyolaryl; or R? and R® are each independently

(Cs-Cyo)cycloalkyl,  (Cy-Cyg)cycloalkoxy,  (Ci-Cglalkylamino,  ((C,-Ce)alkyl),amino, (Cg-
25 Cjparylamino, (C,-Cg)alkylthio, (Cg-C,o)arylthio, (C1-Cs)alkylsulﬂhyl, {Cs-Cip)aryisulfinyl, (C,-
Ce)alkylsulfonyl, (Ce-Cyg)arylsulfonyl, (C,-Cglacyl, (C,-Ce)alkoxy-CO-NH-, (C,-Ce)alkyamino-
CO-, (Cs-Co)heteroaryl, (C,-Coheterocycloalkyl or (Ce-Co)aryl wherein the heteroaryl,
heterocycloalkyl and aryl groups are optionally substituted by one to three halo, (C,-Cg)alkyl,
(C4-Ce)alkyl-CO-NH-, (C,-Cgalkoxy-CO-NH-, (C,-Cg)alkyl-CO-NH-(C,-Cg)alkyl, (C,-C¢)alkoxy-
30 CO-NH-(C,-Cglalkyl, (C,-Cg)alkoxy-CO-NH-(C,-Cg)alkoxy, carboxy, carboxy(C,-Cg)alkyl,
carboxy(C,-Ce)alkoxy, benzyloxycarbonyl(C,-Cg)alkoxy, (C,-Ce)alkoxycarbonyl(C,-Cg)alkoxy,
(Cs-C,o)aryl, aminq, amino(C,-Cgalkyl, (C,-C¢)alkoxycarbonylamino, (Ce-C,o)aryl(C,-
Ce)alkoxycarbonylamino, (C,-Cg)alkylamino, ((C,-Cg)alkyl);amino, (C,-Cg)alkylamino(C,-
Celalkyl, ((Cy-Celalkyl),amino(C,-Celalkyl, hydroxy, (C,-Ce)alkoxy, carboxy, carboxy(C,-



NH-, ({Clerr ) al kyl ) 2am no- CO-NH-, ( C6- C[err])aryl am no- CO- NH-,
(d rr] C[er”; %ﬁﬂ"@]roaryl ani no- CO- NH- PCTIIB99/01100

((C[err] ©6) al kyl') 2am no- CONH-(C[err] C[err])alk7yl (C[err]-
(dJerr]- C[err])heteroarylamno CONH-(C[errj C[err])alkyl (dJerr]- 10

Cerr])al kylsulfon e al yIsquon
(Clerr]-06)al kyl’sul )Bm)r { 5(‘?55%"@[(‘5& ’1"13[ o oAty Gyl (CCoalkoxy-CONH,
d err]) aryl sul'f ony(G,-CeeByeC@-NHE ogano] JGirCsjhetatobyivalkginaming-CO-NH-, (C,-C,)alkylamino-CO-

(C[ Cg(r%; i’ % éﬂ(?i’ ;LI) ?g%l Ul feny )i BRintlc il %eé )L?yi%kh%'oo NILIC[(E &])heteroarylammo-CO-

(Jerr]-Cerr])al ké%ur%&q&?lk&!ﬂm%@rw GGy !r |(CatCidglkyn),amino-CO-NH-(C,-Clalkyl, (Ce-
( CE ﬁr :]h Jerr]) her exogmyrafh.no-oo-ur-( (@;-ei)él](yl (cscg)h]eQEdaryra}rmfts@Nﬂq&Cd:%\l Ey (Cr
Wi e provis rr er o

R4 or R ePr] caﬁ’not fl‘gy\'\@u?fgng? C,)lE &r F)fﬁk g?'}y%"é{‘r"yl ({SFC‘SQ{RV s"'%"y'amm(c"cs)a'ky' (Ce-
(Ce-C err])aryl (J Sndgrvisfenyk ] ) &Feylarylsulfonylamino,  (C,-C,o)anistifonyldmaingiCo0g)alky!, t had,-
when Rlerr] is hydmﬂﬁﬂsulf&ﬂﬁiﬂhﬁt' ﬁdiidéﬁlkﬁlgﬁlrlﬁw Jmug(@réi kgllékyclis-dgfheteroaryl or (Cp

unsubsti tuted r])cycl oal R5 canno

(Cerr]-Cerr])ary® t@'?"?’]cﬂ{‘ Wrr])alkyl: Rerr] and R err] cannot be

E g[[ er r} q 1 Cerr]) hrlell the pewigd msrmen]em@[rar and R |ky9d;]ogamdhd¥£]ﬂ|$§rro} RCERIQhnrdE
err err et t hi onor i no,

pi peridino, pyr?ol :Bgr%r\;%@ )% olé@ﬁs-cwfgﬂ{l(%gr% err] -Cerr])al kylopr peridinyl; 20

with the proviso that t H’éh @ﬁ?mé‘ﬁ‘tlthgtﬁ"r@a Erhydrggenayineubsliuted (Ciebelafiarydr uosubstibited
be subst i t ut@gec,hyyclozd,ory oeﬁnoarBenms-C,n)aryl(C,-Cs)alkyl R® aNd R hhoPhaV{so

tC[hZf’ r}’\?::"kﬁl i's hy@)ﬂ%@%@yﬁs ﬁmﬂf o3 a‘é[ gﬂ ]ca@gg é?z%ﬁ)re{ewcycloa}f(yl gnq'p?ur:hrno_

((Cderr]-0Ce)al kyI ) Shigmamriing @P?’Fm@[%‘ﬁ@ﬂdb"almrﬂmyl @Mﬁaﬁsydlkyiplp(eﬂqrwr r]-
C[err])al koxy(Coerr] - Cowi kel pravise Biab@rey 662 Sl 4 ChrBdns] draduenin: orlalkynyl cannot be
wi th the proviso th stltuto(tjpy@dr and err] cannot both be hydroxy

(dJerr]- C[err])alk OXy oramino: it h t he provi so that Wnen R4 is
(Cerr]-derr])al kyl, Rp#rthe previsadbativden R* is hydrogen, R® cannot be amino (C,-Ce)alkyl, (C1

(Clerr]-Co)al kOXY(@L)SWrJ d, by i@hikott, . -Coallyl, (Rfﬁ[cﬁ)%&?})é%.(&eééérrg@)fﬁr'aw »

and ro
carboxy(C,-(err]) QF)MQ}?’&V% 853'5\9 o C(a\éOé\f(P]-Cs)arkyr
Cl err]) al koxycesbony! ( Civi th¢ preyisr thithath IR bid R CcanidBboth be hydroxy ('81-@ )Elk)&sent

Garts o or Compounth B BB PR A ot AR AT bR BRES ek

prepare the phar na&'é‘ii‘fq%épi (elalkyl,and  accept abl e aci d - addi t| on salts of the
af orementioned base conpung® Ofrodiddi SthbtVRNt kaHo@! Be t BABEy(C,-Coalkyitfdl Co @M

non-toxic acid addit i sal ts containing pharnmacol ogi cal ly
accept abl e LIQ&%%%O%@W‘ cé)g'{“he hydrochl ori de, hydrobrom de,

hydr oi odi de, ni30r at e, sUerRsesent inyprtion alsy relateS@ the ghaspdititally acaeritablescid spditthaalts
acetate, lactate, ef &di'@blﬁ\ds ?thd férinlilh Al Ehe taéi&é m&rﬁare %é@{ot;{r@éa% th§ Bﬁ&h%hﬁ‘cauy
nal eate, fumarate, &e%ganam i oacclPs E‘F o t ?fgﬁ’ net hanesul f onat

et hanesul f onat e, P enzeﬁ LR e & 'eﬂ'ef’lﬁ’f‘ é%iﬂ"%‘l‘?&f%”@?r’ﬂ"ﬁﬁ‘m those
[i.e., 1,1 -nethyl whigh fsims-nortokig cacid agdiion salts, ie., salspéuntainiay ehirsatdicically acceptable
The i nvention al Soaﬁréﬂsafsﬁ‘& b ﬂ@ﬁﬁr&qgh&e' (Wdrg’d’i‘&;rﬁrée q;ydr%gélég"lrﬁtrake s-[rl?a?e bisulfate,

chem cal bases .t hat S as reagents to
ph ar maceut i cal | !&o‘gma&o 'at‘éty B%pg@ageaﬁfeéat%ﬁac{a%ogrgate acid cntrag tartrate, bitartrate, succinate,

- 8- maleate fumarate, gluconate, saccharate, benzoate, methanesulfonate, ethanesulfonate,
benzenesulfonate, p-toluenesulfonate and pamoate f{i.e., 1,1"-methylene-bis-(2-hydroxy-3-
naphthoate)]salts.

The invention also relates to base addition salts of formula I. The chemical bases that

40 may be used as reagents to prepare pharmaceutically acceptable base salts of those



5 conpounds of fornmula | that are acidic in nature are those that form
non-toxi c WRI¥6¥Ets with such conpounds. Such non- PERRBEMR sal t s
include, but are not limted to those derived from such

phar macol ogi cal | y acceptabl e cations such as atkali metal cations (e.g.,

pot assi um and sodium and al kaline earth netal cations (e.g., calcium
and nmagnesi um, ammoni um or water - sol ubl e am' ne addition salts such
as N-net hyl gl ucanm ne- grre | um ne and t he | ower al kanol anmoni um and
other base sal s BPPYAL %&E’@Eﬁ’f a4 3rg acificin Rt ke @Pﬁjé?ﬁt@“aﬁp'h@&c base salts with
The term "al kyl " suetecompmnhdhe&xeh non-toxid kEE5s sak nelitd, Hat dreabt Grited do mb@caewéesmm

sat urat ed hBliogbLhlr KEGHBR"LalAE GA!  IAN nath &b @Y poliiehied

or cyclic nnletles or co
"al koxy", as usedoHeplang alkaling pagtdetabeations,(e.9g r-wpe anghaRgnpsiim) sAnkydnium o water-
defined 1 5 abugble amine additnt msubmaﬁ N-My@&@ﬂmﬁ@(ﬁﬁbl&nmé}ma‘ﬁ& Sthe lower

ot herw se i ndjfat ne S 0
The conpound sJl ¢ F‘%ﬂmam it b'grqt% n%‘#]er sec?%%t ﬁ"‘ﬁ‘fﬁ‘ﬂ‘ﬂ‘fag})%?f’&%"e °Wi‘8'ﬁ a’QUESh bonds
are prese nt t hdhe tampoals asf use¢h d,ﬂellemv gniessootharwisss indizated; | isclaies shiumRa

configurations a%n@\éleﬁi‘ Ryreéafson F8dicals hiHgE@bight, branched or cyclic moHUs%? %lfﬁrrﬂ%n\é” S€
I ndi cated, the al&lg/egfband al kenyl groups referred to hereln,

the al kyl noieti ot her groups referred to herein (e.g., alkoxy), may
be linear or branchedThe term "alkgxyl ashused imepgin, driclidesb@-alkyl groups iserdl “alkyIC IsaefieBy | |
cyclobutyl, cycl gpsatyl., cyclohexyl or cycloheptyl) or be linear or
branched and contai n cycl jc moieties. Unless otherw se indicated, hal ogen
25 includes fl UBS ISR haloh 38 upssecheraly ypiess othenyisg indisateshdnciudes fiuoro, chioro, bromo or

(derr]-Cerr]) Cab.oal kyl when used herein refers to cycl oal kyl groups

cont ai ni ng zero to t Ch a
cycl obutyl, cycl Open}[’\?ﬁre compo Aggéﬁ R I&Fntl&pﬁl§§ E{] uble onds w}e g%/are

1, 3- cycl ohexadi eREsen g @ﬁ@ﬂt"?‘f of %@Y%ﬂ?@rﬁ"&tﬁlc‘s QDF’ ¢l aopfRutiohs ]amtasamsxtures
nor bornanyl 20 theRb€.. 30 (derr]-derr] ) Het er ocycl oal kyl when

used herein refers to dro ur
di hydrofuranyl, tetr aHR%JS omemsermmteg %e aq‘fyyarrdhﬁ kS FéWI referzeg to hefeipy As well as
oxiranyl, nethyl &?@W’dﬂ%ﬂes °f °th9f QFQWSGWIK’ hereif gk catioky).dinayyde, linear or branched,
1, ? OX?28| Indl2n |3a?{d theyl rﬁé?traﬂb Bf@)cﬁcq _%Yéycloprépyl?’cy?:rabﬂ Qfdldﬁérﬂyl cy}flltf)hexyl b c%rclf)heptyl)
.rl)yzatz (Ca)t Iralhydr o%/hr aé? ﬁnegry abzorfh%il S ol tcg‘f"ge l g‘?sot H"%fércr'*r‘%&?%?ﬂ"d'cated halogen
t et r ahydr ot hiZadi mzlumlﬂuormmkp’halhmuyﬂe andlodmet etrahydrodi azin-2-yl, 1, 3- 35
tetrahydrodiazin-1-yl (c, ,J}(fy%mﬁﬁvi Qﬁ@rﬁﬂb@yérem @f&@ﬁ%ﬁ%l’gr&ﬁg QBI%g 2 ?rggo tWO

of ordinary skill in w | | under st and conn

said ((err]-d efss Al ‘E"é?tﬂ'ﬁtif’elsB% ?(Sy?yc'P?' PRYk CYQobytyl, BGigpenYy!. cyclopenteny b‘!ﬁ'?h@fy'
sp3 hybridi zed nictclobgeny!,Hetagclgmkamiene, cycloheptyl, cyclohepter{yChieycioj3:2datand, ) tdesofiamar v |
when used hereingefers to furyI thienyl t hi azol yl, pyrazolyl,

I sot hi azol yl , oxazol yl, isoxazol yI rrola/ tr| azol yl, tetrazolyl,

i mi dazol yl, 1393, 5- oxatfiz%») HFVPCVCPaﬁy'd”heﬂO‘se OReelni 5 i pyrpliginyR -tetrahytirafuraiyy | |
1, 3, 5-t hi adi azol siihydrdlyrahy B-téthehpitipganil, ybyrandt, Tiopyraiyi, aetiniaizg] Yiranyl Yiételidnedioxyl,

chromenyl, isoxazolidinyl, 1,3-oxazolidin-3-yl, isothiazolidinyl, 1,3-thiazolidin-3-y, 1,2-

pyrazolidin-2-yl, 1,3-pyrazolidin-1-yl, piperidinyl, thiomorpholinyl, 1,2-tetrahydrothiazin-2-yl, 1,3-

tetrahydrothiazin-3-yt, tetrahydrothiadiazinyl, morpholinyl, 1,2-tetrahydrodiazin-2-yl, 1,3-

35 tetrahydrodiazin-1-yl, tetrahydroazepinyl, piperazinyl, chromanyl, etc. One of ordinary skill in

the art will understand that the connection of said (C,-Co)heterocycloalkyl rings is through a
carbon or a sp® hybridized nitrogen heteroatom.

(C-Cy)Heteroaryl when used herein refers to furyl, thienyl, thiazolyl, pyrazolyl,

isothiazolyl, oxazolyl, isoxazolyl, pyrrolyl, triazolyl, tetrazolyl, imidazolyl, 1,3,5-oxadiazolyl, 1,2,4-

40 oxadiazolyl, 1,2,3-oxadiazolyl, 1,3,5-thiadiazolyl, '1,2,3-thiadiazolyl, 1,2 4-thiadiazolyl, pyridyl,



5 pyrimdyl, pyrazinyl, pyridazinyl, 1,2, 4-triazinyl, 1,2 3-triazinyl,

1, 3,5-tri azZWengP/65988/r azol o[ 3, 4- b] pyri di nyl, ci nnol i n "&??—f?'ilﬁq nyI
purinyl, 6,7-di hydro-5H[1] pyrindinyl, benzo[b]t hi ophenyl , 5 6,

8-t et rahydro- qui nol i n-3-yl, benzoxazol yl, benzot%i azol yl', benzi sot hi azol yI
benzi soxazol yl , benzi m dazol yl , thi anapht henyl , i sot hi anapht henyl ,
benzof uranyl, |sobenzofuranyl |50|ndolyl, indonI, I ndol i zi nyl,

i ndazol yl, isoqui nol uli noI ht hal.azi.nyl | poxal i . aui nazol ,
AR b I e P R e D (e N e
t hat the connecti chhyuﬂlmet,a;lndolmj;zi)tendmyl puriﬁyle B17}dityeroSHe Upyeindinyl, legrizolblhinpbenyk 5, 6,
through a carbon af Oﬂ}?ﬂéhy&o-ﬁﬁhﬁiﬁ-@yl méhidxﬁo@?%eﬂiotﬂﬁéig n bgr?zfs@ﬁlﬁfotl)@ r'rlbenleoxazc»lyl

(derr]-Cerr])ary en used herein refers to or n
Conpounds of for mﬂeaz-quyz%yhrgr@pgtmwln,usg{h@pwtrp labﬁg%o[ng& éﬁ{%gfgg%agyl isoindolyl,

acceptabl e form indolyl, Einddiigiyl, aingazelyip lisoquinay nipiinbiyt, | ghthalakityh,  quisoxalinylmaieazolinyl,

addi ti onal age S sz (;(ra]zu{rprggl &r]ie of Brd |h% ﬁ;lé"dl Jn tﬁéf?r*e%%n%[:ﬂo Oéé%ld (C.-
antllnflarmatoyae? se agents’nay I nc not

to cyclosporin A (@hpter@ueiealiutringe &iredoh grcaremnatem Pes $F] hyhrla'p%waqgﬁn hetpoRerB.
(tacrolimus), Ieflunom (@Slc,o)arylwhendﬂ%bﬁmfe&bﬁbbﬁbnyl@yﬁébﬁthﬁnm ate (e.g.
Cellceptferr]), azathlorln

Zenapax[err]. OKT3 (e. g ﬁ'ﬁ%@ @W&'& reT” ﬂ?’%eﬁ?&ﬁ{eﬂ:’gé’b? Phal'imacﬁ@g?@rﬁc?%ﬁﬁ'g ﬁ°rm
i bupr of en, napr oxeeither alone or ip conshiriationnith aneloramare aduitbratagents whick meduldtela mammglian
predni sol one ons deyINRL HARM lith mﬁﬁa%m@a&p&g%néo Theseayen@eméﬂmmae %&tearr@nbt fiited

part of the sanme or separate dosage forns, via the sanme or diffe
routes of admi ni stPEYFFRINLh %R Wé“'{f;‘aﬁﬁr Rgorait. rerRarucin. FKROP ﬁ?‘g‘?"f*ﬁf)r B?me'de
schedul es accor di ngeok@pergualin, n@’b@ﬁdﬁra\de (pbamanwpeutazaaxbprﬁéw mﬁanls») daclizumab (e.g.

The conpounds of thi s | n [ conf or.mat i onal
cis and trans ? me%-%ﬂaana Bﬁtf |cat s ""P sacgtf"mm?ﬁ?ﬁ E'cs?m?e“ "?‘qu’exe"
formula | (e.g, enmmlcmnéarwmaanz@tory etera§§ e predispjone grdexarngthagene). athesé agents

di astereoneri c ;gndmgf &%dnﬁﬂ@fér&ﬁ &Spaﬁfof &iéCsEmé Sp bidte dosage forms, via the samd @fafereRd
conpounds of fornul a ﬂtjncl ud

whe
Ot her preferred cofi8t %d"B'f'St‘F?ﬂ"nﬂ'fd N m? ﬁﬁ'f‘%&% ?ﬂﬂ&éd'ﬂ)ﬂ@%?%s‘kﬁ‘g‘r‘eﬂ“ﬁd'“g o
hydr ogen, (C err] -standard ph&frecaulicabdradiice, (C2- ([ err]) al kenyl ,

(C2-Cerr])al kynyl whergficnohbsingd dlis ln@hi&ﬁ%udéglﬁcdﬁ#ow&é{rlal gD, £l cfs and trans
optionally substituted b hélrrox%[ am no trifluorone

(Cerr]-derr]) acy'FWs ?re[ Pqtlc isqmers, a mp&mcﬁoof the) fori¥|ula I (e.g., enantiomers and
((Cerr]-d errksal tiysterebmmers) s el {sCheemic didstepeaniejicandlotet migtured of skkh isciners.
(- err] oyl oal kvl vhgieibfodBuled ol DAMncpse sl k3, RS 0N 1y

substituted by hydroxy, tri )acylox
Ot her preferred corrpoun@@ebwfef?mmw"dﬁ ﬁf:f°ﬂ'ﬂéa t Relude Wﬁér‘@efﬁ'ﬂ-‘\‘ﬁ oip jhydrpgen, (C.-

(C3-(err])cycloal &;}émyu (cz-cs)mkee.mel(a:;-ctstw(y@yymheﬁlnkmé 210 diRerly® awblkﬂryabﬂoups are
substituted by one

(Crorr)Grerr)) al kool stk s oo Kol ioremeny), (€ Sl EoatorainS.
(Cerr]-d err] Bal kitFaGaakypaminordr {C3Gs)acylahiee:rdr)Rtds KCs-Cocycloalkyl wherein the cycloalkyl

((derr]-Cerr])al aBamon @&htﬁkd@ﬂfdl‘c}( mbmmetﬁﬁbe@; l:s)slyﬁsw])acyl am no,
(qerr]- CG)alkOXy r nds o rml al@l( w rcﬁs( -C.o)cycloatkyl
(Cerr]-Clerr])al kenyl éerrTS"B?% ol H?u e ? &FSF‘ Pr§olcycioalky
(derr]-derr]) acywaEPrelnd'QeCme!ryl group is oojﬁsanallykgubstttu?@@by P ©) fiver ¢e]uteR{"e.r hydrxy,
Rlerr] S(Q[err]R e{nh.ch}mt , riha-n&[ (iar, bl)lllﬁ\}l kwdraw @L)axkﬂ] (S- dg)acﬂ @iﬂ )akpdmie e, -

and R16 are E): ’}/ sel ected from

(derr]-derr] )l k9¢)a°>" 2 e)a‘ky”za““ o Geiarylpr €1 Qr)?fdﬁanp% ﬁevg'kw GHMHuI €1
i ncl ude t hose wher epaikRinsiia-G0O-an@,-BJalkengl, qac,)dkynyl, ihabahagdiryi].[(§,-CHdcgiain@d(C,-
fromthe group congiyskl Nssdb), R REED, RMMC, c falidy Sliteleinth &7d, b oRh k¥d ris Gl R™ are

each independently selected from hydrogen or (C,-Cg)alkyl.

Other preferred compounds of formula | include those wherein R? and R® are each
40 independently selected from the group consisting of hydrogen, halo, (C,-Cglalkyl, (C,-



-10- 5 (err])al kenyl, (C2-C6)al kynyl, (Cerr]-Cerr])al koxy, - -
(C3-Clerr|Yyey¥988 kyl, (C[err]-Cerr])cycl oal koxy, (d errPCT/IB99/01100
Cerr])heterocycloal kyl, (CCerr])heteroaryl or (CJerr]-Cerr])aryl.
Specific preferred compounds of fornmula | incld@e the follow ng:

2- {4- Met hyl - 3{ net hyI (7H pyrrol o[ 2, 3-d] pyri m di n4-yl)-am no] -cycl ohexyl } - pr
opan- 2- ol ;

i onexyi ) 8 é%@%% Eeb TR W e Sk (&8 Sovdioay) &N cioakeny. 6y Y
2-[(5-1 sopropenyICs)!tetedealk!dMGL-ﬁﬂmﬁba)yl(:r?(lagpwaryo-lio[ 2,3-d] pyrimdin-4-yl)-am

(51 sopr openyl - 5- met h TR TR O Wb SR 1 a1 (2.2, 2-
trifluoro- 15 et hyl eﬁxém-[me vi-(7 -pyrroPYZ 3-d]pyr|mldm-4-yl)-am|no]—cyclohexyl}-propan-z-
2-{4- Met hyl -3-[(Z:H—pyrrol o[ 2,3-d]pyrimdin-4-yl)-(2,2,2-trifluoro-ethyl)-am
I noj - cy£! ohexyl,) 7ML y

2-{4- Met hyl - y‘f et hyl 2 {3/1% 985‘5*& "% TH-pyrglol?,s ""’é(f"ﬂli""“‘r’ﬁ'"a&}‘ﬁ%j"e@y'ﬁ‘ziﬂwﬂs en

yl}- pr oparPfO,Pa'@J?'O 20

1- (7H Pyrrol o[ 2, 3- dli@ysdpitbshyZmth % n
1- g7H- Eyyrrol o%eﬁ_\ﬁ d%mgirlpfn?dlyn Z‘yy%licﬁid?gt)@ mggwﬂﬁ@ﬂ@@g’g?%?’?mm]
Fl uo r

ro- 7H pyr 2 3-d] pyri mdin-4-yl)-(5-isopropenyl -2-nmnet hyl -cycl ohex

2-[
2-|
(5-
yl ) - net hyl - am |(fe|sopropenyl-2-methyl-cyclohexyI)-(7H -pyrrolof2, 3-'d]pynm|d|n-4-yl)—(2 2,2-trifluoro-
2-{3
h

I [I(}5 F|ZEO{§) GAyip¥ming! o[ 2, 3-d] pyri m di n-4-yl)-nethyl -an no] - 4- net hyl -cyc
ohex ropa

(2-Et Kyl 4-i sopr gpeﬁyE'{%Vﬁ‘ihﬂ8ém">ﬂy5'°'?{%§ﬂlw"r("?'|lﬁr¥w4%? -Biflworaetyiamingli di n4- yI )
- am ne; cyclohexyB-pfdpari=e-aly | 4- [ et hyl

2 (3 Byl 4t E”zd]h%i% Tt e R Ao AR R PRl oy - cy

cl opentyl }- ProgatEa n 2 oI 30

2-[ (2- Et hyl - Qr{])l solor opewhmayeblqp,empydmd|(»leh)ﬁyétiaialsqh%roéardi-av rimdind-yl)-am

?g] (S)-1sopr gpgggl %\y ﬁH Pyrrolo[? S'dg’%"r‘“?m“‘rrgp az“r""‘(‘ﬂ]ﬁ{?f’?'b? 8’[ 2,3-d] pyrimdi n4

-yl) - am ne; (5- Fluoro-7H-pyrrolo[2 3-d]pynm|dm-4-yl)-(5 |sopropenyl-z-methyI-cyclohexyl)—methyl— -

3- Met hyl - 8- (7H pwming) o[ 2, 3-d] pyri m di n-4-yl)-8-aza-bicyclo[3.2.1

]2??(5/1& ghce):oi yl35( 7H py POl ol 5o 87 QPRI Py R vg gt iy oy clohexyl)-

2-[ Cycl ooct yI25( 7Propgn-2-8% o[ 2, 3-d] pyri mi di n-4-yl ) -amni no] - et hanol ;

Bicyclo[2.2. 1] hept &mhwﬁ%h&sbengﬂdjuwéﬁwh@{n% §ﬁ* HJd%rz' A7) nﬂudﬂu%h)la

and _ Pb %e Ethﬂ-ﬂmglhyl—wH-pyrrolo[tz% d¥pynmtdm—4¥yrl)[acr)mn% -cycl:c)’apen FI)}};Jrrc;pta\qu-loIne

2-{3-Ethyl-4-[(2-hydroxy-ethyl)-(7H-pyrrolo[2, 3-d]pynm|dm-4-yl)-amlno] -cyclopentyi}-
_ propan-2-ol;
30 2-[(2-Ethyl-4-isopropenyl-cyclopentyl)-(7H-pyrrolof2, 3-d}pyrimidin-4-yl)-amino}-
ethanol;
(5~(S)-1sopropenyl-2-methyl-cyclohexyl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yf)-
amine; . :
3-Methyl-8-(7H-pyrrolof2,3-d]pyrimidin-4-yl)-8-aza-bicyclo{3.2.1]octan-3-0!;

35 2-[Cycloheptyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-ethanol;
2-{Cyclooctyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino)-ethanol; .
Bicyclo[2.2.1]hept-2-yI-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine; and
4-Piperidin-1-yl-5-m-tolyl-7H-pyrrolo{2, 3-d]pyrimidine.

The present invention also relates to a pharmaceutical composition for (a) treating or

40  preventing a disorder or condition selected from organ transplant rejection, lupus, multiple



The present.invention also relates to a pharmaceutical co L1 r (a)
treating orWR®¥8%enting a di sorder or condition sel ected 6‘?\5%&6%(‘;
transpl ant rejection, lupus, multiple -5 sclerosis, rheumatoid
arthritis, psoriasis, Type | diabetes and conplr@ations from di abet es,
cancer, asthma, atopic dermatitis, autoimune thyroid disorders, ulcerative
colitis, Crohn's di sease, AI zhei mer's di sease, Leukem a, and ot her
aut oi mmune di seases or q_f I} i bitiogn, é{ ot edn t rots n stes
or Janus Kinase®3 {Ciiges teymafol 6. POfisS,, dY9%y ﬁfﬂ Somplica 8 ﬁe?a(n
anount of a conpoucaicef adttonanatopic|denmatitis, htaimmuoe diyraih tisgrders cdgetadive @hmlctrohn@
thereof . eff ectiveqlfes Nieflorsisdgle: L AlkefiAsHalorRN Suififhufs AEASEET ) tleHibiden

accept abI e carrier resen I nvent | on al so re| ates
phar maceut i cal  conPloRPER Jyosing kipages of é%ﬁ“? Atpage 3 (JAK3) ip év’@?f?’i“ﬂg‘"%‘“‘ﬂ“%ér’ﬂ@?"
or condition sel ecmebrrémg)am @fngm of hagompbumadtof f@malatli @ pHarpatsuticalyl dccgdtsble salt

scl er psi 5, T heqﬁgt gfa efEthEv'e n sut:h &) ?o%érs‘:igr'cgndltgﬁsognd a &qérﬂggéuggallﬁﬂ%e?table carrier.

conplications f
aut oi mune t hyr oi d d| s ofhecaresentitvertion alse eelates to i @af"@%ﬁ?ﬂ gompmsitiondforehiseating or

Al zhei ner' s di 5easSnevénﬁr‘\&(gmsé\'derad?(toﬁﬁldbﬁrse@&é@'framlb?g%ndiaﬁ%ﬁ?% fion( Ribud, Muttiple
i nhibition ‘Protelnt ros

mamal , i ncl udi ng scleroRisy ﬁheum toid aé'tgrllpﬁr i)srs]o?i%gss aﬁpre ﬁ%%}ﬁ?esdapg &0’5‘8'%‘&?{]?1 go%fJiabetes

formula | or a phacmereastmmalatopncadeomlsatmmmsmlnb thyroid dis¢rders, oficerativep calitiso ICrohm’s
combi nati on W 4 Tabglsl, dJRIHRASHREE $5KahiaOkng e DEHIRRAHao< ) e intibiion

effective in such 8\ sorders or condi'tions an O(p armaceuti cal | ?(gccep tabl e
carrier. 20 - of proteidyTpFiRg kingses 9 daus dinase SoUMED dp @smargmal. WE‘P‘I‘Wdaf fan,
the inhibition of psmgrieihg ab\apoaRion@ compourdi df dareladr or Ja phismddeninaly atcéplddics salt

in a mamml, inclugding, g,OFéJSﬁﬁ‘mrﬁQKQ%A &g{‘gfaﬂmﬂahf&&[&é}%t or aﬂur*ﬂgmﬁlgfog/ aga?tf

manmal an ef fective amb ar naceu
accept abl e sal t t heffastie.in such disorders or °°“‘#Wés prdeasrhatmacefiedly Peﬂ?ptaplsearw at es to

? met hod f 0{ t rzealt i ng ovhwr@séam\veaﬁbnaa@l r&@feelecra iethd®for tHeGHibitioh Q»ﬂpr%@h r6dhe -
romorgan transp sis, I -
arthritis, psorias gaseﬁ @nﬁ's @ngﬁé?‘%s{ééﬂg "&a&ﬁ%‘l ﬁ'f‘%ﬁg”’?? ﬁ?“&ﬁ"a'ﬁ%?‘ﬁ‘é'"‘steﬂng

cancer, asthnmm, at tpsaid mammal gre effiegtivet amounh ot eucnmmmd toh jaroild 1dir s plekemaceutically
ul cerative coliti S acdehi@h@ sk thbregase, Al zheinmer's di sease Leukem a,

and ot her autoi mune di seases i.n cIu

conprising administerin %e?aﬁ'ﬂ'en‘%??ﬁ%\ﬂe%*ﬁam °8?° Heil'ﬂ?rﬁb‘ﬂﬁ‘ffnﬂ'ig FUMAT &
| or a 30 phasmacenition sklkgtedafrore xirgenl arspibiit rejection.ofupuse friudliplei soterasis, trinavartatoitg
such a condition. Bhntas, psona]gls TyIQ?d:QEe?és%h chHIE‘é‘JthﬂorEldégetése lcQt]ic@rS a£t9m§ atopic

met hod for the inhi tein typrosine
Ki nase 3 (JAK3) i ndgmaﬁmvtmmmwm dyraicy digorderpraicerativenselitie Gghas msﬁﬁ%t éPF‘H@ers
to said mammal an akéRe! LelRemiaDEMY othér sutslOMpM Bifez8és frO& Mdrimdl, BEluding a human,

p_har maceutical Iy compnsﬁé a%%[n%@nﬁg ?oalsa;ld tnty?r{n%? anh aﬁ"erQ f%r c&n[{boﬁﬁ)m# ﬂ:%ulé) q or a

with T-cell inmunosu
30 pharmaceutlcally acceptable salt thereof, effective in treating such a condition.

The present invention also relates to a method for the inhibition of protein typrosine
kinases or Janus Kinase 3 (JAK3) in 2 mammal, including a human, comprising administering
to said mammal an effective amount of a compound of formula | or a pharmaceutically
acceptable salt thereof, alone or in combination with T-cell immunosuppressant or

35 antiinflammatory agents.

The present invention also relates to a method for treating or preventing a disorder or
condition selected from organ transplant rejection, lupus, multiple sclerosis, rheumatoid
arthritis, psoriasis, Type | diabetes and complications from diabetes, cancer, asthma, atopic
dermatitis, autoimmune thyroid disorders, ulcerative colitis, Crohn’s disease, Alzheimer's

40 disease, Leukemia, and other autoimmune diseases in a mammal, including a human,



35 antiinflammatory agents. . The present invention also -
relates toWOMWSEM8d for treating or preventing a di sorder B§A/1B99/01100
condition selected fromorgan transplant rejection, lupus, multiple
sclerosis, rheumatoid arthritis, psoriasil®; Type | di abetes and
conplications from di abetes, cancer, asthma, atopic dermatitis,

aut oi mune thyroid disorders, ulcerative colitis, Crohn's di sease,

Al zhei mer's 40 di sease LeL{kem' a, %nd ot her aut oi nune di seases in a
T | inclu df’ ngcogspﬂm?ﬁmlms ering- to ‘sald mammal an amount of a compound of formula | or a

-12- 5 conpripharmpceuficdlini atcepiablg tselt sthedofraniomd & iR NM@bMbinglibn aw NPRNd
of formula | or ki nPafehi! L. reof .. al one or
in conbination a%quﬂosg%%?ﬁgmnhﬁ?% Floosupg‘?'eezfgg% mzrrgét% %|In:lgl’?fc PIHoRt or y
agents, effective in treating such a condition. '

-13- 5 Detail ed Description of the Invention
The followi ng reaction Schenes illustrate the preparation of the conpounds
of the present invention. Unless otherwise indicated Rerr], R2, R3 and
Rlerr] in the reaction Schenmes and the di scussion that follow are

defined as above. _ SCHEME 1 [err]



-14- . 5. SCHEME 2
‘WO 99/65908 PCT/IB99/01100

13-

5 Detailed Description of the Invention

The following reaction Schemes illustrate the preparation of the compounds of the
present invention. Unless otherwise indicated R', R? R® and R? in the reaction Schemes and
the discussion that follow are defined as above.
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-19- , 5 , In reaction 1 of Schene 1, the

4-chl or opyr VP 89/65968- d] pyri mi di ne conpound of fornula XPCRIBR/ QWY er t ed
to the correspondi ng conmpound of fornmula XVI, wherein Ris '
benzenesul fonyl or benzyl, by treating XVII w thibenzenesul fonyl chlori de,
benzyl chl ori de or benzyl brom de in the presence of a base, such as
sodi um hydri de or potassi um carbonat e, and a pol ar aprotic solvent,
such as di net hyl formam de or tetrahydrofuran. The reaction 10 mxture is
stirred at a terfperature between about O err] GGHEMESOUt 70[err] C,
preferably about 30[err]C, for a tine period between about 1 hour to
about 3 hours, preferably about 2 hours. ) In reaction 2 of
Schenme 1, the 4-chloropyrrol o[ 2, 3-d] pyri 'HineF%onpound of formula XVI
is converted to the correspondi ng 4-anmn rrolfo[ 2, 3-d] pyri m di ne conpound
of formula XV by coupling XVI wi tIN"an of st he &@hvula HNRAR[ err].
The reaction is carried out in an 15 |_.coh vlat, s as
tert-butanol, methanol or ethanol, or of h boiling organic

sol vents, such as dinethylformam de, 1, 4-di oxane or 1, 2-dichl oroethane, at

a tenperature bet ween about 60[err]C to about 120[err]C, preferably
about 80[err]C Typical reaction tines are bet ween about 2 hours to
about 48 hours, preferably about 16 hours. {1 In reaction 3 of

Schenme 1, renoval of the protecting group fyromthe conpound of 20 formula
XV, wherein R is benzenesul fonyl, to give the correspondi ng conpound of
formula 1, is carried out by treattﬁg XV_wth an al kali base, such as
sodi um hydr oxi de or potassium hydr Xi de, Rin an al cohol solvent, such
as net hanol or ethanol, or m xed sol ven sugh as

al cohol / tetrahydrof uran or al cohol / wat'¢r. agt3i on isx rried out at
roomtenperature for a time peri bett weenh out 15 nutes to about
1 hour, preferably 30 m nutes. Renobval ON thehQS protecting group from

t he conpound of fornula XV, wherein Ris benzylR is conducted by

treating XV with sodiumin amonia at a tengperature of about -78[err]C for

a time period bet ween about 15 m nuted2to about 1 hour.
In reaction 1 of Schenme 2, the 4-chl oropyrgol o[ 2, 3-d] pyri m di ne conpound of
formul a XX, wherein R is hydrogen or benzenesul fonate, is converted

to the 4-chloro-5- 30 halopyrrol o[ 2, 3-d] pyrimdine conpound of fornula XX
wherein Y is chloro, brono or iodo, by oR® regsting XXI with

N- chl or osucci ni m de, N-bronobsuccininmde o ﬂ%i osucci ni m de. The

reaction mxture is heated to reflux, ipn |orgform for a tine period

bet ween about 1 hour to about 3 urs,[ipr eq@bly about 1 hour.
Alternatively, in reaction 1 of Schene t 4 XXV

chl oropyrrol o[ 2, 3-d] pyri mi di ne of formula “Naherein Ris hydr ogen, is
converted to the 35 correspondi ng 4-chloro-5-nitropyrrol o[ 2, 3-d] pyri m di ne
of formula XX, wherein Y is nitro, by reacting XXI with nitric acid
in sulfuric acid at a tenperature between about -10C to about 1 0C,
preferably about O0C, for a tine period between about 5 mnutes to about 15
m nut es, preferably about 10 m nutes. The conpound of formula XX,
wherein Y is nitro, is converted to the correspondi ng

4-chl oro-5-am nopyrrol o[ 2, 3-d] pyrimdine of the formula XX, wherein Y is



- 20- 5 amno, by reacting XXI under a variety of conditions known to-
one skilled Wa9%688083rt such as pal | adi um hydr ogenol ysPETaB99/01160
tin(1'V)chloride and hydrochloric acid. In reaction 2 of"
Scheme 2, the 4-chloro-5-hal opyrrol o[ 2, 3-d] pyri ri8di ne conpound of

formula XX, wherein Ris hydrogen, is converted to the correspondi ng
conpound of formul a XI X, wherein Rerr] is ((Jerr]-Cerr])al kyl or
benzyl, by trea%ing XXwith NNbutyllithium at _a tenperature 10 of about
-78[err]C, and Peacting the dianion internmedi 3¢3EMEE8formed with an

al kyl hal i de or benzyl hal i de at a tenperature between about -78[err]C
to roomtenperature, preferably room I tepperature. Alternatively, the
dianion so forned is reacted with nol eful ar Rxygen to form t he
correspondi ng 4-chl or o-5- hydr oxypyrrag d] pyri m di ne conpound of
formula Xl X, wherein R err] i Tecmmmm&gffmmﬂaxx
wherein Y is bromne or iodine and RS enzenesul fonad®¥! is converted
to the compound of fornula Xl X, whereflM R2¥s (Cerr]-Clerr])aryl or

vinyl, by treating XX with N-butyllithium "at a tenperature of about
-78[err]C, followed by the addition .of zinc chloride, at a
tenperature of about -78[err]C. The corrgspondi ng organo zinc

internediate so fornmed is then reacted wfth aryliodide or vinyl iodide in
the presence of a catal ytic quantitly of palladium The reaction

m xture is stirred at a tenperature betwden about 20 50[err] C to about
80[err]C, preferably about 70[err]C, for a tinme period between about 1 hour
to about 3 hours, preferably about 1 hour. In reaction
3 of Schenme 2, the conpound of fornulaggeX is converted to the
correspondi ng conmpound of formula XVI by treating XIX with N-butyl!lithium
lithium di i sopropyl am ne or soﬂf ride, at a tenperature of about
-78[err]C, in the presence of a 25 p js3c sol venXXMuch as
tetrahydrof uran. The anionic i nterneds formed is further

reacted with (a) al kyl halide or benzylalid€, at a tenperature between
about -78[err]C to room tenperature, preferably -78 [err]C, when
Rlerr] is al kyl or benzyl; (b) an al dehyde or ketone, at a

tenperature between about -78C to roomtenperature, preferably -78[err]C,
when Rlerr] is al koxy; and (c) zinc chloride, at a tenperature

bet ween about -78[err]C to roomtenperature, preferably - 30 78[err]C, and
t he correspondi ng organozinc internediate so forned is then reacted with
aryliodide or vinyl iodide in the presence of a catalytic quantity of
pal | adium The resulting reaction mxture is stirred at a tenperature
bet ween about 50[err]C to about 80[err]C, preferably about 70[err]C,
for a tine period between about 1 hour to about 3 hours, preferably about 1
hour . Alternatively, the anion so forned is reacted with nol ecul ar
oxygen to formthe correspondi ng 35

4- chl or o- 6- hydr oxypyrrol o[ 2, 3-d] pyri m di ne conpound of formula XVI, wherein

R3 is hydroxy. In reaction 1 of Schene 3, the
4-chl oropyrrol o[ 2, 3-d] pyri m di ne conpound of formula XXl is converted
to the correspondi ng conpound of formula XXIl, according to the procedure

descri bed above in reaction 3 of Schene 2.



-21- ., 5 In reaction 2 of Schene. 3, the conpound._of f&@gwra XXI |
i's convert cWO/6598 correspondi ng conpound of fornula REH/1IB di ng
to the procedures described above in reactions 1 and 2 of Schene 3.

In reaction 1 of Scheme 4, the 4-chl oropyrrol o[493-d] pyri ni di ne conmpound of
formul a XX is converted to the correspondi ng

4-am nopyrrol o[ 2, 3-d] pyri m di ne conpound of fornmula 10 XXV, according to
the procedure described above in reactl 2 of Sch I n
reaction 2 of $theme 4, ERGRILAPHE™E I, éfﬁ?[z’F"BY'BT%Q]&YW‘F"?WWPH%""C%Fﬁ%ﬂﬁd
of formula XXW, isMeemeited R i the beorrespoeding foompound aefd fafmulg  KVionwheeeirorR  is
| odine, is conver tb(aeﬁ F{ngs or benzyf: By %ﬂmgaﬂ\l%h%Qﬁ%ﬂé&ﬂﬁnﬁfchfoﬁéﬂe&ylgﬁ%ﬁdh Y

reactlng XXI'V with oronlc aci
aprotic sol vent, s*!?ﬂ?V'bt"‘é‘E' e i RSPSEPEMOTGH basR.gh @S Sqdjnt bydride: ‘é’é@ﬁé@”’ﬁf’afémat‘a
catal ytic 15 quarunut.—ypd!ér apeokit advenms@a? af\tirthiylompamiod or BtragdoRem. abelieaction

50[ er rjc to ab Lorﬂ'rgto er L ;rrgd a §£r§@ 4@ een a@@?U‘tCtg &{S:’?{);’Eag%%iab@ftbbmmc

peri od betmeen hours
hours; (b) al kynesfor Mmemﬁdebeﬁ_[eeh gbayit khewyto abPlﬁ 3thh@,fs (Prefeyatiy-aboy2 heutsat al yti c
quantity of copper ( 1) In reactioh 2 Q&eﬁﬁdl ﬂelAmdwar&r&ﬁ M@yrdman@é&n%u@c&fv&mma

such as di net hyl f m de, at ur

bet ween about 1 g PUH'S g% 'g ﬁ%’[ﬁsgmdﬁp er%?%?ﬁ‘r”;?'izb%ﬂ{’y’@“% C°H'BE‘F‘§ °?g‘ﬁ'8“la
(c) al kenes or st yX\e byesqupling V1 Witrean dming ofitherfprmute HYRYR e Tfilyd readtian ishnarried @eseinee

of a catal yticyg alcoﬂH%‘vbr‘it)’s&t\ &%h%&hhﬁn rhé\h:ﬂr'oﬂ?rt QXérIoPro'?%'iﬂeP“ﬁcghCUoﬂ?@%F‘ga%
t et rahydr of uran, at nper at ur ween about err

00[err]C, prefer ab‘~?°9’e%¥bo%'f’h E%)GF@WTTE“‘“F'S‘F 1a“ fipxzge Qe ?tﬁ'ﬂ’ ‘B@F%ﬂé’@n ath%ﬁ‘pe‘at“'e
2 hours to about 4tdenrabout ot e ataluly 12090UprefdBibip Glbbd.80°C. Typical reaction firfles are

reaction 3 of Sche%e%hag 5&?9 %“%répé grﬁ%‘;éultrér? Jgonverted to the
cor

25 corresponding conpoun to the procedur e
descri bed above in In reaglignt3 @frﬁcBe‘B? 15emsNKa obthe P’°‘e°t'“9 group from fthe eaEpe¥ndodf

)1(\/ ﬂ‘ Scheme 5, 24 fdreroﬁmrahk\pmazérnmb ®brzeresdifdayir ﬂo@vd ltrreecoereuisaﬁwgchoarfpodrerom&raura 1,
i's converte to t rr coO

¥ et neq et o9 & Gagiaf R ByEBRGTSY. Wby SO AR e Hych 86 ity Mikorid i St

reaction 1 of Schehydrokide 30 an alcohol solvent isugheascinétanolorgfthaBolhemmix& salveats, such as

4-chl oropyrrol of 2 écd%lﬁéﬂahi@r&ur@@om%r Ol'fhe f‘é&Eﬁ’B‘rl liPearried out ﬁ%bm'tén&%%@ kdrgd
the to the correspondl

conpound of the f o‘f’?ﬁﬂeglg gﬁ?‘g%ou%iit ?“? 'ﬁ'“t‘tﬁ%mﬁgﬁ‘géﬁﬁ‘g %Tfergﬁﬂr%ﬁi“ﬂ'ﬁﬂr%?“ﬂé' f e

reaction i s caesi eglotecting groapl ffromrthecqupoand efp‘pmtulaCX\S(wheent R is befaylas conducted by
t et rahydrof uran, trﬁ};e%'%ht ailbea i {\% Rl A d BBk &dabou 78°COR hm BORM!

2 hours to about 4 era y about 3 hours. Rermva of
protecting 35 gro%ﬁﬁ”‘f%aé%ﬁ*ﬁ'@tﬂmﬁﬁpaa%‘ﬁéf‘ﬂ‘i"ng to the procedure descrr bed
above in reaction 3 of |bedaesion 1lof Scheme 2, the 4-chloroplyfiols[23adjplyiridie edmpbamEdtaorula

the 4-chloropyrrol QJ(I,Z’\%\'epelnp ¥{ iism h@i:h@&enc %mﬂgeqre&ﬁforta?er. n;gl &nverted to the 4-chloro-5-
30 halopymolo{2,3-d]pyrimidine compound of formula XX, wherein Y is chloro, bromo or iodo, by
reacting XX! with N-chlorosuccinimide, N-bromosuccinimide or N-iodosuccinimide. The
reaction mixture is heated to reflux, in chloroform, for a time period between about 1 hour to
about 3 hours, preferably about 1 hour. Alternatively, in reaction 1 of Scheme 2, the 4-
chloropyrrolo[2,3-d]pyrimidine of formula XXI, wherein R is hydrogen, is converted to the

35 corresponding 4-chloro-5-nitropyrrolof2,3-djpyrimidine of formula XX, wherein Y is nitro, by
~ reacting XXI with nitric acid in sulfuric acid at a temperature between about -10°C to about
10°C, preferably about 0°C, for a time period between about 5 minutes to about 15 minutes,
preferably about 10 minutes. The compound of formula XXI, wherein Y is nitro, is converted

to the corresponding 4-chioro-5-aminopyrrolof2,3-d}pyrimidine of the formula XX, wherein Y is



XVIl is converted to the correspondi ng conmpound of formula XXVI by coupking
XVI|1 with WO99/65908 conpound of the fornmula, SR9, in the pr8CEABI/OH00

pot assium tert-butoxide and a polar aprotic sol vent, such as -

t etrahydrofuran. The resulting reaction mxtur@0is heated to reflux for a

time 40 period between about 2.5 hours to about 5 hours, preferably about

3.5 hours. The conpound

-22- 5 o;f formu| a IP&FX be further reacted with an oxidizi ng agent
known to one of % Hfagt'l?? nder a varigty jof, gonditipns kapyantopge giglied iy b ap stehasde,
oxone, .3- chl or operatiadivpehydrogenolysis at tiafiV)tidsride bt hytipetiais iacle: to generate

the corresponding 4- Iﬁ[ pegédon Qg:lffsh@ﬂeoﬂ ). E‘r[&o-g%aﬂllu&%ﬁlhjg‘s%ﬁmﬂpe c%m;%%P% gkt

sul fonyl pyrrol o oun
i nvention that arf%"'lﬂﬁéixc Pein £ 7 pysirege. it sgnaerted tothe porrespending sgmpeund diformula
variety of diff ermthheatntw ISNCL-)51R1 bObERzyl, 1HY trgating XXX aWite NOBUEMithiuen, 8Cd dfhperature

Al t hough S Lb(? Qb&ﬁl fssc”k'rfa[ reggnnp n% HE% gr%J nte?r%LJtQ(e ag erB\t 9b| tg Ca]:noélg!ande or

admnlstratlon to ani m 8?6
initially isolat é)eﬂw@awgr?b@umpemture Wewperes!mt -m?ﬂ/t@riwr@rtﬁninetamﬁe tpeeferatzic tdoom
mxture as a pharsmgeriine.C Altdryativeh2 @eedidnibi|s8 feikd isaBsttddan n%ném!aa’o&eé?lvts rférmt he

| atter back to t th an kal 1 ne -

reagent and subsgﬁﬁjé:ﬁrﬁsﬁmggﬂv“eaﬁm? ﬂgy‘{@?’?"é’?bgé J]‘fyf'@@'"ﬁa%" pP‘H‘d & formia XiX,
phar maceut i cal | y whetsiyR*isdydrons i Tthe sotoaundef fambla XX TWierarcY @ batidhetdr @xins ahd & isof

t he basgs ccvzmugyaﬁone{e it Bmeﬁéa\f@mk Icernpaaﬁ@ofrmqub I, Whagﬁrae% @ycﬁfaﬁ,@&i ng

t he base corrpound ‘equi val ent' anmount

'y
chosen mineral or'¥y b’éﬁ?‘ﬁ'"%l&(?(d"'ﬁhr[" BW"%S'&%O"IES'" tempeytue of about 782G i follewed by theg
sui t abl e organi c add:tmneaﬂzmc Shiciideast aneinheratole of bkt ar®| Thd PBspoadid othano zinc

evaporation of the, sk %tg )8 ’forlltngt? isdfsH feggeos\ﬂlkh' Q’g%@ib o finyl a}’ ggﬁé Y th% %E)e,rasltla-r%n d ]a;rgg

desired acid salt can recl
base in an or gani%®ayta ey qﬁya"aemm nghec rsaqﬂwbm'xture is St'§6‘l’ a3 tenpeaaiurapgwewabavte '
m neral or orgmnisn°Cie iabout 80°C, preferably about 00,36 adiniEpetivichztw@en hkvat PRES & Hbout 3

i nvention that ar %ur@ﬁJrQérleJ SJJAtA %Pre are capabl e of form ng base
salts with various pharnmacol ogi ca acceptabl e cations. Exanples of such
salts . i ncl ude tl'fefeéF‘l@alﬁ °f’r§§%ﬂmeo?_ @P KeMmperad e fermulgeXi¥| is sahvegedtal the

particularly, theoﬁ&ﬁbndmgaéwlnpamwa%s ifsHmUId SXVI 62 tlesting TRIXS @iti$ aN- B&yﬂ%ﬁn alithium
prepared by conven t echn

tion em ¢
used as reagents 1O pre qarrz‘a'?eeortﬁ?g'gﬁﬁ"g?rﬁﬁb&ﬁ %g@ﬁ?rfve °2 ég"b‘? -)gt}%e "bg‘gé’“?ﬁmiesd i
this inventio?b arpelar aprotic selvant suchigsdetrahydrefuram nThemtiopic indswediaé s fomnedts furtber
aci fll g c ?Epoungs réHcteg M]ijth I?J)%ﬁ@lﬂéhdé ENS‘é?»HIIQHIde g tbmperature tEseh %b&tﬂ%aé%b RBMl S
i ncl ude those derive ro ations as
sodi um pot assi ufFEE ?Jrﬂreé?f%ﬁ% gs é?ﬁ'ﬁﬂ?héeé‘éﬁs@o?%a'ﬂ?i‘ﬁ ey dfefope. 4 @
prepar ed by tr eatt¢m;graB(De betheen@boyte 0 moqg teampiechiure, oEfepablynds’Ciravitdn Rirs alkpreous
sol ution cont ai Nigigd Hfc GRRkd, ﬁpa temperaturﬁrﬁméﬂoﬁ’tg?@éltd Mo R, Sre b'l)pns

and t hen evaporatlgﬂ the resultin so ution to dryness prefera %
under reduced®pr d8&urd e tcéﬁ’?fﬁ?'l | §f9anPFjRg, infpediate, 5o Harmed e'BafP%‘H reggted withn g
| ower aryliodide or vinyl iodide in the presence of a catalytic quantity of palladium. The resulting

reaction mixture is stirred at a temperature between about 50°C to about 80°C, preferably

about 70°C, for a time period between about 1 hour to about 3 hours, preferably about 1 hour.

Alternatively, the anion so formed is reacted with molecutar oxygen to form the corresponding
.35  4-chioro-6-hydroxypyrrolof2,3-d]pyrimidine compound of formula XVi, wherein R® is hydroxy.

> In reaction 1 of Scheme 3, the 4-chloropyrrolo[2,3-d]pyrimidine compound of formula

XXl is converted to the corresponding compound of formula XXII, according to the procedure

described above in reaction 3 of Scheme 2.



al kanglic solutions of the acidic conpounds and the desired_al l‘%) tal
al koxi de t opEx996p908 and ~.then evaporating the.resulting PCHE ?ogﬁg
dryness in the same manner as before. In either case, 35 st0|ch|onetr|c
quantities of reagents are preferably enployed i-Al-order to ensure

conpl et eness of reaction and maxi rumyields of the desired final
pr oduct . The corrposi t i ons of the present invention nay be
fornmulated in a conventiona nner usin

one or nore

phar naceutical | § accept !i‘b[eé"‘@‘o‘uzr pf ?"shem?lﬁjsthe Fﬂrgp"é.‘e‘f ii@'@ﬂ'ﬁﬂgﬂhﬁswnve"‘ed tpsthe
t he i nvention-may bﬁrésﬂdnﬂhb agbrapbuhd bf farmlla XWl acarding totthe p@sadures masaibéd atxdve in
(e.g. intravenous, r actlon% PLARIBISG H%)rr?er or subcut aneous) or rectal

adm nistration or M orm'suitable for adm nistration

- 23- 5 by inhal at ingracien § akIpheme fi the 4-chiprepysrelo]2dlRysiFisingrgepend of fermula

i nvention may al soxias EeHvenEdas @@ correspoiidig ﬁﬂﬁ'h@ﬂyﬂﬁﬁtzdﬁﬂldymﬂﬂbie compound of formula

For oral adnministr ar maceut | the form
of, for ex@np%glvof%fdglp §°D‘g? PIRGegUTy Idgicnhef rc‘l“"f)’m'“ gr??g'%he :jr neans
wi th pharnaceutically Inreacion @f §memee3<d1ep4-m0®5~bdemrrola§ 3 Ipydimidipe agmpousd of

(e.g., pregelatini ?cﬁ{ﬂul XRIVZ GherbiA RGE bentEhesulRAtY ¥hdY tsﬂif&vﬁlﬁ’é bragde, Qrconverted to the

hydr oxypr opyl methylcellul o ers , .m crocrystal .
cel lul ose or calci &ﬂ'fesawg’sﬁ%&‘@}md ?fG‘HF‘F'EéW'g’V(’%ac&"g xx'ﬁﬂ’{j'f‘l@ PUWPX’E'F é%{‘f' a‘(‘f"@” R

talc or silica); isarylfingnrpobe soMest, Gdchgetrahyupdfaran oS tiewa0#) i thedebients of tacdatalytic

gl ycol ate); or ypett %ﬂga&‘ﬁei ﬁ:u"\e(og%’ é&ﬁér!iﬁ}e bemﬁhaa‘d&)('so%’ Q@Lte)och N eterably

tablets nmay be Coat® cLP
preparations for ombput é@f i for atimaperiod behupen aljout 2 ATy (9rabpP\@id8 hewe. resferigply about 12
sol utions, syrups @burd3p) alms@wm ansg, aucyhylt«hmye pregenbLofly eigytic flariyy & cdpper (1)

pr oduct for constitution wth r sui.tab
use. Such liquid pt'éjﬁj g 4 Sﬁlad'um (%{Oea"f)jr% é’?a(raas °B'entc3lr’ﬁperaﬁ |°§ﬂ%hyr}°rmam'd%‘egﬁ§°°m

wi th pharmaceut i caltémpesature forab fiwe gefipdttetnesn 5@@!\15@0@95&@%@ hryrsa gesfarabiy abogt 3
sor bi tol Sy Uﬁ‘.ourgeatnBYA) afkBrds F Sgrendd!l whbhdzRORREat &, B the ﬁr@ée‘ﬁle of a catalytic

| sif t
el S1TYLNG B0eNtS i ot it B yraniier o 4t BB SRS Hop srrgLre

(e.g., nethyl or preekn abolt8iF®oyeEbeut10Caweforablg ebdut tO08E, ifat)a. time period between about
For buccal adm ni Stzlrt\%wsgd]abohmhﬁ@rg%érgt?l)pébomht)@rge the formof tablets or
|

| ozenges formul ate n conventl onal” manner The active

conpounds of the invent 'fFaReP Ha Peems 4t By cPBPOURH oL ekl XXl is Gonverted 1o the
admi ni stration 2y icoir€pbiding, compoinddsfrigrmulai X\ awosndientd teagro@airs afesdribedibbaya in
techni ques or 25 rggcu(%:p&&:f% nl atlons for injection may be presented in
unit dosage form e. eI in nmulti-dose containers, with
an added preservati ve ?h@a%ﬁﬁ(?éﬁﬂeﬁ‘ﬂé fhay-chigresyrealpid-glayrimidine compoungf of formula

suspensi ons, sol ut ixunSs esnveradl 6 it GorresbofMihg/ comipo@iust Aormuld XV ClviRSein RIS dBREd as

Contain ge;g;w',ﬁ | B3 e A RSB W reatoh Vol S eRG 21 O

In reaction 2 of Scheme §, the 4-chloropyrrolo[2,3-d]pyrimidine compound of formula

XVl is converted the to the corresponding compound of formula XXV by coupfing XVI with a
compound of the formula, R?0OH, in the presence of sodium hydroxide. The reaction is carried

out in a polar aprotic solvent, such as tetrahydrofuran, and heated to reflux for a time period
between about 2 hours to about 4 hours, preferably about 3 hours. Removal of the protecting

35 group is carried out according to the procedure described above in reaction 3 of Scheme 1.

In reaction 1 of Scheme 6, the 4-chloropyrrolo[2,3-djpyrimidine compound of formula

XVl is converted to the corresponding compound of formula XXVI by coupling XVIl with a
compound of the formula, SR?, in the presence of potassium tert-butoxide and a polar aprotic
solvent, such as tetrahydrofuran. The resulting reaction mixture is heated to reflux for a time

. 40 period between about 2.5 hours to about 5 hours, preferably about 3.5 hours. The compound



the active ingredl ent may be in powder formfor reconstitution w t:h a
suitabl e VWR¥EB e g., 30 sterile pyrogen-free water, BETERNOUHE
The active conpounds of the invention may al so be formulated in rectal

conpositions such as suppositories or re2enti on enenas, eg,
cont ai ni ng conventional suppository bases such as cocoa butter or
ot her glycerides. For intranasal adm nistration or

adm ni stration by inhalation, the active conpounds of 35 the invention are
conveni ently del PlBimue XXV fai be fyFther saactad with an eXislizingragent spawndb one df ouiinary shillnp

spray contai ner intaé art, SuchGs fifedn PéroxETHRAe, BithboRPerBdbérbik add orfiét BUtyIgErd e '
the se of a s Eaitele s a8 9° K Lge/RRl2Y fiafimRine e dr Bavharimoo |

tri chl or of | uor omeemreyeds. di chl or ot et raf | uor oet hane, carbon di oxi de or

?r; he[)esiﬂ) t abl et gas, . L Ehe{) Béingoas d?fthéﬂ‘pr%eﬂits ﬁnblédttaar?g\gf‘?r\%br%@ig in n&ﬁgrregé?é %gr;gaulé”&t
Thg pressuri Z@d {;°6’H‘{‘%1FH‘§¥ \%pety OP dn?egent salts wYth var%us inorganic and organic acids. Although

-24- 5 nebeslchzssits mast leeoplicamacedtically| acteptablecfor sdmipistratioro® afimdid) at Bcdiﬂeue '
conmpound. Capsul ﬁésurétﬂgm practice t&iﬂﬁél |£ﬂ@%4;’b3ﬁg&nd foPtF? SRéééIP L\??htcljg tgee ctlorrxl ).

for use in an inhaler or Insuf péq "contal nrng
powder mx of a E’B?fﬁ%ﬁﬁﬂjp'ﬁfmﬁcﬁ‘é'c?'ﬁvm? legAtang tagn siraph conyesipcptter back to lbase

such as | act ose @¢e izis@tdhpound by treatment with an élkailh@ﬁﬁ%darﬂ%ﬁ&e@ﬁenﬁ%n@ﬂtﬁé’l@tter
conpounds  of t5h e fréx{]%a%g tt& 9 Phgrﬂgcegﬁc%y %cge%éa%@ %{1 % ntslag aﬁﬁﬁﬁd %‘dltl?rh%alts of the

admini stration toot e ave
condi tions refer b8 c°mP°""d9{Qf thipipvastiqneare)readily Iﬁ@ﬂﬁ'&@ by ‘teating the base spmpain@ with &0

1000 ng of the aEﬁUsﬁéﬁtnally’l&ﬁﬁdleﬁ%oDuQrof !HQ bﬁosé’rOﬁu!ﬁeral or orgatiaGih lrpé?'nUAquJb@ solvent
adm ni stered, for

ol
fornul ations for mfgéﬁpylfre?lt S‘f'ta@ﬁ r%’?B'ﬁoﬁ" F'ﬁnguc e PRl 8" sibarrh (L@"@ “earetul
asthma) in evanerationef thg solvanti the disined solid salt ip readlily obigingd. drmeaeqiyediatSdJsaltham

each net ered 2gosgis@be prBH lfatedQIfomlassoltﬁigﬁ Bt fréOBYs@ i sh grgar{cegofvlaﬁ b&%d&%) & the
[err]g of the co The overall daily dose h

n

an aerosol will g@ﬁ'\ﬂﬁ' ?%?%qpﬂge F'ﬁ‘ﬁrg?g(’rﬁrgf"'ﬁﬁc' -0 1000 ny. Adm ni stration may
be several t i meshode cdnppoundsrof thecomgsemt ivent@n thét ene Bidciimeatyre gary icagableqst
exanple, 1, 2 or fo?rmﬁd)%é sSRGith VardBs pharmacologbcally acceptable Q:Qtﬁﬁsp L@Qmﬂlﬁ.-s Lf%%“%aﬂs ()

adm ni stered I n a pharmaceuti cal I% accept formeit one or in
combi nati on wi t hingire the allal metalorgfkeling Harth '%Fé%ﬁ?'@ aphpaticulaRyqtie a?dé'"haﬂq'ﬂ’ﬁﬁﬁﬁ'%
i mune 20  s)2St esalter Theis¢ saltaareiall prﬁebaieumtoomvpntagmtdcmlquesge'nb&haMMaclsaséawhm:mé ude

but are not |im p&d L Qeagle-'::nts to Odéé/p% teORP | wc%ttéaﬁ? gc]gcieégt%j b%glégﬁ[o‘?wg inf&ntion are

Neoral [err], raparrym tacro
deoxysper gual i n, ﬁiﬁd'm!ﬂhé‘?ﬁ'alna’! {gxi¢ pasg saltswith the aridichompoungds of thei peasent iwentien. Such
| muranferr]), daadntaicie §4its Gnclude those déevea [iran [s¢h” dhamatdidgicallyeacebptable cations as

Ot hocol one[ err] g ﬁ?gg,uﬁ%gbﬁrh ?nd rﬁ’é@ﬁés ég\g p‘H%Qe S 'Ii?ééﬂ qulgg%prepaperd%x %Qéting

pi roxi cam and a
dexanet h ason@? g_\gdcoggngncy@eﬁg@c compounds with an aqueous solutlon containing the desired

pharmacologically acceptable cations, and then evaporating the resulting solution to dryness,

preferably under reduced pressure. Alternatively, they may also be prepared by mixing lower
alkanolic solutions of the acidic compounds and the desired alkali metal alkoxide together, and
then evaporating the resulting solution to dryness in the same manner as before. In either case,

35 stoichiometric quantities of reagents are preferably employed in order to ensure completeness of
reaction and maximum yields of the desired final product.

The compositions of the present invention may be formulated in a conventional
manner using one or more pharmaceutically acceptable carriers. Thus, the active compounds
of the invention may be formulated for oral, buccal, intranasal, parenteral (e.g., intravenous,

40 intramuscular or subcutaneous) or rectal administration or in a form suitable for administration



25 pmy be, admnistered as part of the sane or separate dosage forms VI a

t he sane orw@is/bs9ent routes of adnministration, and dt

di fferent adm nistration schedul es according to standard

phar maceutical practice. FK506 (T&8rolimnmus) is given orally
at 0.10-0.15 ng/ kg body wei ght, every 12 hours, Wi thin first 48 hours

postoperative. Does is noni tored by serum Tacrol i mus trough levels.

cl osporin A (Sandi nmune or al i nt ravenous for ora
ol (ot on &by ki e insushon... g G Garapoiigte 2 ng vaen Ty RS &sf%n?'atlfd
every 12 hours W tfbrisostdifledualivesy. post oper at i ve. Dose is nonitored by
bl ood Cycl osporin A trg_g %ai Siistration, the d:harmaceutucalEﬁﬁ%ﬁﬁﬁs\’ﬁa)ﬁﬁﬁ@&h@ fgrﬂpofbﬁ)r

formul ated for sustain Ivery actor
t hose of ordinary exgmple. taplelsher aﬁ‘ﬂsu'eE)P&?Pﬁfeésbbfc%‘@&tf?"?'of“ﬁiﬂsa‘("l"brP§a'61§FP%%a"V

1;0 l]J- Eg |722 35 d Uni tReeplibRl @fcigistitsS NHubh 3ad 3)%1(13’@4 agéhlé) G6.0° OfregekatihiZels Grdize starch,
, , , an

f th )
Pormil o or Kb PoRKEPTREeRs @ rpme PEnT Y ok W, RABRO e ine
Ki nase 3 and, conselipmsatdrycalailemphesphatele letiieants ¢4.9.c enagnesives stearate, ttalealflsdga)
di sorders or Cond'&é.mnm_a_@assﬁelsm 9P Yol Sarch g astdte) Soriwhtthl QYhtd¥.gt, RBdium

followng in vitr ¥
- 25- 5 lauryl sulphate) he tablets ‘may be coated by methods "ﬁ"d?"Bﬁn érhfhe '@g a&lquld

JAK3 (JHL: GST) EnzyemmtdtionsAssayt administration may takBhtbe Sof(3f, Korraxamepla sselifionsst syrdps et

a protein expr %SS%qt e@s@r@cw i/ J‘é@é rglgs‘;eﬁ{e?qﬁ S &ﬁ&u{%gf)or constmgt@n ﬁb@@ r other

protein of GST an catal ytic unmen by ar Pt
chromat ogr aphy on itadeayahicigniefose yeh aryshe liavid, eregafplions Aoy bleoW’eRaF%’ Pk&?!’t"?’ﬁ‘ﬁw

poly-Gutamc 10 :a@anelerypmmmm(caﬁEceéptab)e, adﬁmgamuaaisadue@nﬂmfe@e?\&) (e.gG Gabl
onto Nunc Maxi Sorsc}),mo %%‘ﬁﬁ caéf‘ Jsgor P’dm%éi' {?5]03%{ Ldrfag ee"msy@ %g % The

morni ng after coatl B (o hor
added to the wel | sacedt aﬁorrpwoqso(yemv@w [(egofamendash Bilf fe@qers»(qoew RESIES; apiH

7.3, 125 M Naédervaitrés (E) NMyQ&r'br@yl%—MMoM@nzbatés oo =efaf, hovanad at e.)

Th t d t
e o e e P pusaabis PR 8 oftoob i BRCLR T3 BBR P rersene
in a given well i Sforpuiztediit coneaitional mametiard ELI SA assay utilizing an

ant i - phosphot yrosi ne angkbgdie (dofiNobntigOcf &R -invERBn 1Rdy e formulated for arenteral
DND 39/1L-4 Cell uI ar Assay for JAK3 kinase Inhibitors Tp

39/1L-4 assay is "'Qﬁfé?f’"t B sinigggon. n'ﬁ?"r.'ﬂ"igotl’?"%fc%",&N?"ﬂ'l FR{Rgterization v‘ief"y“%ffﬁ (ﬂﬁ
woul d be pri me2ganduslat Fanfutationsfoninjediop mep bé preseated inunit dbdage By, eldicin aspags or

uses a B-cell ling, ﬁ'lQlltl o%?é é@ﬁglnw%& a‘P/Qa'dE%I J?@s%rvgﬁ/g tl'neecdnjllﬁgéngog Y taH& Qlﬁ:h f?rms

driven by the ger m
t he chronosones. W?eFPSP?ﬂéi@és c'i?!”F'%"sa?fee@‘t"ﬂ‘Pﬁil Bt @iy cwqqﬁequg ‘@h'c‘?ﬁea"d may contain

formulating agents such as suspending, stabilizing and/or dispersing agents. Alternatively,
the active ingredient may be in powder form for reconstitution with a suitable vehicle, e.g.,
30 sterile pyrogen-free water, before use.

The active compounds of the invention may also be formulated in rectal compositions
such as suppositories or retention enemas, e.g., containing conventional suppository bases
such as cocoa butter or other glycerides.

For intranasal administration or administration by inhalation, the active compounds of

35 the invention are conveniently delivered in the form of a solution or suspension from a pump
spray container that is squeezed or pumped by the patient or as an aerosol spray
presentation from a pressurized container or a nebulizer, with the use of a suitable propellant,
e.g., dichlorodiflucromethane, - trichlorofluoromethane, dichlorotetrafiuoroethane, carbon
dioxide or other suitable gas. In the case of a pressurized aerosol, the dosage unit may be

40 determined by providing a valve to deliver a metered amount. The pressurized container or



ki nase JAK3, which is associated with the |IL-4 receptor, phosphorylates-the
si gnal. tr amsRss08 STAT6. STAT6 then blinds to the gdOHIBIRA1IGYE
pronoter and starts transcription of the | uci f-erase gene. Luciferase
is nmeasured in a |ysate of these cells using t#& Pronega 25 |uciferase
assay reagent system Note: DND39 cells are grown in RPM
1640 supplenmented with 10% heat i nact i vat ed FCS, 2 mM L-Qd ut am' ne,
and 100 units/ %q /Streg The ¢ are nai ntgl ned from1x1l O t

1x1 O[err] cel ?s/TAPW2EME% ‘E"ba"lif"'ﬁ °é’r?' Sugpeneipn ghine active) comppynd. b%apét“e%lﬂ%t
1X10[ err] on- Mondeatridgés émadep far texdmydle, from gelatin} fonqusé lire anvirhbilek erepsuiiatos GRaynbe | N
a flask as neede Ll QNB% I te

[err]] of RPM 1%2%1%%&“ cogtﬁgﬁ (5’ V\n&:{pkﬂl%%eat chd et '?1%?:‘ npén d&'ﬁ‘% &‘%%nf\/l
L- gl ut am ne, and %@s‘{fﬁﬁf@tﬁﬁe@@ﬁ'}c& epin a 96 well Vee bottom pl at e
(Nunc) . Conpounds ar e Alplopdsed! deser afahe ¥ctile ZormpoubdViPiisd vdntisifoR braft Pifehieral or

1.9[err]M In n ti afte

il B £i o]n Then@S[gngft}[#%Aml?lstram%tgg'l %rggn%gl?ﬁuﬂ%\gﬁﬁh? ﬁ‘ga‘?mgwt f)f)%\%lt'?ﬂs 'ﬁéf\/ff 1%

serumin a 96 tube aP%VéK..Q.lQ‘S“’p?P"éP”‘I’ﬂ@ iz Bk 108 ny 9f thel astive ingredient derunit gloSs

the cells and i nommtoedd Eéad&irﬁéterw/qoe%nfpwm RQiniee érdaf\f ter one hour, 25
err]l of 25 ng/m IL

E:onc]ent ration gf | L- 4 Ale%os%’ qurmHlat)on g&ﬁf@ﬁ"ﬁgq’e conJltlon%rg%ggq]{orag?\ied&g_o?sthma) in

conpound i s fromtB®ayskageRdals Bumei ard ipceferalil arrangesl schtbat each uietretddase e rpudih fof

16-18 hours. The a&@&ecomams ft?ﬁb faaaéd id &f%ﬂcoﬁipo@éwmsm&nﬁi?we%@mp pgiy%oéeop

centrifuge for 5 cul ture supernatant 1s care

removed by aspir a¥éH a\ﬁPF?i ‘”é{'rPeS"'W@ItTe 12895 Of o 1 000 "19!30“‘{5‘?'"'%’]3"4“85@!/\5’% gpveral
cal ci um and nagneties aily Soretareple 2,63, 4 bres tiess) ghrigdat eeahhdles 1, 2118 d6Sdslescrating.

- 26- 5 resuspenge g?ﬁﬁ;ﬁa s?éﬂ%f

Opti Plate. 100 [err]l q\ nJ r& Mnﬁ[ te pﬁgrzringgeﬁﬁcaﬁﬁ&aa%a%éfv%m ?Wer

wel I's of the Opt ﬁ’ﬂ“af’@" °°mb'"af'°" \with one or TR afdiond Aeents V@@&Wﬁﬁ‘é%e? Memeliandmesuneh e

Ior ep?r gt |t ont (r)]ﬁo 5 t‘s@staaraawndﬁtuﬁfﬁmhqbterypég@swrﬁge?ts whlchlrﬁweiﬁéldd@rbtubgie iln\lél\t/&hﬁed?w
imted to the de Wy c

are reported in p&aésggm p?ﬁq%ahd'%l‘{egr& @&Eﬂd% %%che%g%éé]?@ 3%‘% Pfgumm'de

deut eri um | ock sidgmabrefgualim myrephegolate (g [Cellcspst\azathiogrie (g.a Imwait), aladizamab (e.g.

unl ess ot herw se Zhgakd) ki3 (e@@ﬁﬂfc@lbrﬁa‘& TARCEHE '&Eﬁnn""ﬁ&%mmophen ihdrbfer? $proxen,
drof uran. = DVF refers

Wi t hout further purlflc [1 rstotetra

to N, N- di et W%%?W&Hﬁ fmelor, oIt P s HERE S exapethasone) U aedts
recorded on ek3 henayde administetdd\as @art oftasc$emechr sERBE dosade, forot,i vid the samebradifiecsad

i oni zation (amo r e
Pressure Chem c alr}b‘#%gn?fzagf‘:ngtrr\&g%xﬁ gfeaét%,% rdrPnd{;\fA?\rFrg hadﬁggggt'gé%%?%&ré cl)%&ﬁ"r‘get

of acetonitril e/ ¥ pliaFmRceUIsdPragtise-ni ¢ acid as the ionizing agent. Room
or anbi ent t enperr&6es @adralimbs)Ss yver?Qrall =E0.10-0.15 mg/kg body weight, every 12 hours,
EXAMPLE 1

within first 48 hours postoperative. . Does is monitored by serum Tacrolimus trough levels.
30 Cyclosporin A (Sandimmune oral or intravenous formulation, or Neoral %, oral solution or
capsules) is given orally at 5§ mg/kg body weight, every 12 hours within 48 hours postoperative.
Dose is monitored by blood Cyclosporin A trough levels.
The active agents can be formulated for sustained delivery according to methods well
known to those of ordinary skill in the art. Examples of such formulations can be found in
35  United States Patents 3,538,214, 4,060,598, 4,173,626, 3,119,742, and 3,492,397.
The ability of the compounds of formula | or their pharmaceutically acceptable saits to
inhibit Janus Kinase 3 and, consequently, demonstrate their effectiveness for treating
disorders or conditions characterized by Janus Kinase 3 is shown by the following in vitro

assay tests.



Cycl ohexyl - pet hyl - (7H pyrrol o[ 2,,3-d] pyri m di n4-yl ) -am ne

METHOD A 2(0WO0 99/65908 . Cycl ohexﬂcm%moam ne
To a solution of cycl ohexanone (98 ng/ 1lnmol) and acetlc acid (120 nyg/2
nmol ) dissolved in 2.0 nL of 1,2-dichloroet?ane was added 2.0 nL of a
2 Msolution of nmethylam ne i n met hanol and the resulting m xture
stirred at roomtenperature for 4 h. Polyner supported borohydride (1
g/2.5 mmol) was_ added and the m xture stirred at roomtenperature for 1 h
25 then filter®d and concentrated to drynesl99ikalASEaY, affording 66 ng (
409 of the title conmpound as t heJAKsqidt@SH&Entymakic Addey (400 MHz) ( CD30D)

[err]: 1.17 - 1.37 (m ﬁJ‘DJAgifqﬁJsE(ag%y?lglzgs ErogeH exﬂreisggi? %z IFES- Ef%éd cspgi(gells

2H, J = 18.7 Hz), 1.86
3H), 2.86 -2.92 (nﬁa fusipn protein of GST and the catalytic domain of human JAK3) purified by affinity

VETHOD B 30 chromatograph; on étathlone-Sepaharose The substrate for the reaction is poly-Glutamic

| oh | - -
ot ure o 500 My 4R S St oA T esbia M R My sermpiptes o o0
(prepared by wdie! qvetnigbitat 87°CDakhel harnidg afignroatihg: the ks, are (Wag@a thregtimes and
131), the product jfi@m %‘&ea%jthéwells confaﬁﬁw% 1'6@/ Pofddnas8 Blrebr ?ﬂ%l\ﬁ HEbEprH 7. 3_Ijﬁ5

tert-butanol was stirred in a seal ed 100

reaction mixture wWAY Nakhed mihMagis, 0.2 %\'@l‘ﬂ?f EB‘Mt ?J’WJP’WW?\) Th?\l’ﬁﬁﬁﬂ“("&l‘ﬁeds
washed tw ce 35 Wot 80 slinatedyt rednin ternpémtum“)d tizenlatéxais whshed thiree mbie tirhes\i THe ldvelNof

sodi um hydr oxi ¢ R,,%%etymsme B gwntv&engs &faﬁﬁ%@é B?Etgnd@?dSELléA h@sraﬁgztdﬂﬂg an

dried in vacuo to obt al

177-180 [err]C. [e@qumreawWy(lém@Y@ cat ¥ 1514). 11- 1 22 (m 1H),

é' gg (1 633|(_|)m 4 6 ?It—)l) 1.73 (br ?andd/u_-d Celiulad ASsalrifor JAK I&%)s&ln%ltoﬁ'sm 4 H) ,

. S, , 4. r,

= 3.5 Hz), 8 30 (s, 1|_|)Thel_%<l%§?/ﬁ. zgsf% lsl%ﬂwgd t%f%rld |(1§ﬁ%stf JAKZ kqge activity Whlc‘%
-27- 5 wdliebet nrﬂe@awmm iemunosubresaips ang/opalRmyydheassayeysas @ 8-cbYling

EX:[AK/I(;E Egnal 090y t GuitdBAD39 whichdS hisd € HickdlasE B8R drRenlby the germ line IgE promoter stably

Benzyl - et hyl - (7H pgp}eplafeg[uzo §98]°[)§;‘feiq’?f°m°ﬁ9"3ﬁsyl Wb%hﬁ? cells are stimulated with {L-4, the
Benzyl et hyl am ne. RKisstiJAKR, Mbichis:asdot@ted with he;IL-4 FlvEhtor 2B @sBorylbtes the signal transducer

EXAMPLE3 AT TAT6 then blinds to he ermiline | romoter and starts transcription of th
Met hyl - (S) - lphenF h? rrolo d]p%FTr’?HT raeplno ©

Met hyl - (S) - 1- pheny\“%‘femfF éﬁi‘?\e L” fa6¢ ity ”Fﬁd n 1%W@te Eﬁlﬁ?&sgﬁ@ using the Promega
EXAMPLE4 25 luciferase assay reagent system.

Cycl opentyl -met hyl - (7H Ré/tg:rﬂ“d%b%el%a@ &X\H méyhﬁ?'1éioyéuzaﬁlé’}mn%% with 10% heat inactivated
FCS, 2 mM L-Glutamine, and 100 units/mi Pen./Strep. The cells are maintained from 1x10° to
1x10° celis/ml. Split to 1x10° on Friday, cells will be at about 1x10° on Monday. Then split 1:2
during the week keeping 200 ml in a flask as needed.

30 3x10° DND39 cells are plated in 100 pl of RPMI 1640 supplemented with 1% heat
inactivated FCS, 2 mM L-glutamine, and 100 units/m! Pen/Step in a 96 well Vee bottom plate
(Nunc). Compounds are diluted serially 1:2 in DMSO starting at 4mM to 1.9uM. in a 96 well
polypropylene plate, changing tips after each dilution. Then 5ul of each dilution are added to
500ul of RPMI/1% serum in a 96 tube rack. 125 pl of the compound dilutions are added to

35 the cells and incubated at 37°C, 5% CO, for one hour. After one hour, 25 pl of 25 ng/ml iL-4
is added to the cells and mixed.- Final concentration of IL-4 is 2.5 ng/mi and final
concentration of compound is from 20 uM to 156 nM. The cells are then incubated overnight
16-18 hours. The plate is then centrifuged at 2500-3000 RPM in a table top centrifuge for &
minutes. The culture supernatant is carefully removed by aspiration with an 8 well maifold.

40 100 ul of PBS with calcium and magnesium is added to the pellefted cells. The cells are



15 Cycl opentyl net hyl am ne. LRMS: 217. 3.

EXANVPLE 5 WO 99/65908 _ PCT/IB99/01100
Al lyl -cycl ohexyl - (7H pyrrol o] 2, 3-d] pyri m di n-4-yl)-am ne '
Al lyl cycl ohexyl am ne. LRVB: 257. -26-

EXAMPLEG6 20

Al yl -cycl opentyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am ne
Al lyl cycl opentgll amne. Melting Point: 173 - 175C, LRMS: 243.
EXAVPLE? resuspended in the PBS ang|tapsferted i9 g Fapiiald white OptiPlate. 100 i of Packard's

7H-pyrrol of 2; 3- d]uoytite PEageéntis‘adydd)to EWBIR of the OptiPlate. -~ Cycl ohexyl et hyl am ne.

I(_?VBOjglélihgxyIZSe thyl) The tf(HO\r‘lmg( I;T_a‘_mﬁles |Iluftraf92th§ p(ﬁparatlon of ahenco&npgfr%ﬁs e?H%ﬁ present
(1- Cycl ohexyl et hyfpv;m@p Ryt iti$qi imited taviBe detajls thereof. Meiting points are uncorrected. NMR data

EXAMPLE9 are reported in parts per mrllron d) and are referenced to the deutenum lock signal from the
Cycl oheptyl - thy Wig' “P%g X a/ di n- @gec:)r_ am ne

Cycl ohept yl rre &y 153mplR &0 dF‘ft CWPH ’FF? othe figfs: chggergal reagents were
EXAMPLELO0 utilized without further punﬁcatron THF refers to tetrahydrofuran. DMF refers to

Cycl ooct yl - met hyIN,Q@ﬁi'- i rﬁ} & B
Cycl.ooct yl net hyl am ne e% é ! %} nk&%fugm Mﬁ% %B&H:&E%ggge Jecorded on either a
EXAMPLE11 35 Hewlett Packard 59 9®, utilizing chemical ionization (ammonium), or a Fisons (or Micro

Met hyl - ( 3- met hy| Mags)l sahespldric Predbtir@ ghigntidadloRizatio! AP pratfehrwidch Wik ds 2P80/508mixture

I\E/b;(}A\K%:_ Eg‘;’ net W ! %Y%L:&g\"ﬁtﬁ%}v)aémuﬂﬁ Okﬁh@nmczégd ‘oé's the ionizing agent. Room or ambient

Met hyl - (4- et hy| temreragiesefars o 2026°6yr r ol o[ 2, 3-d] pyri mi di n-4-yl ) -am ne
Met hyl - (4- et hyl cycl ohexyl ) -am ne. LRVS: 24|_5xA’1V|pLE1

-28- 5 .

Met hyl - (7H—pyrro|o[23d]pyr Ot A4y H
Met hyl - (3, 3, 5-trimet hyl cycl ohexyl ) -am ne. LMEB-IOQAS 4
EXAMPLE14

Oycl ohept yi - %Oh - Lol 2 Cyclohexyl-methyl-amine 10 '

cl oheptyl - et hy 0 r‘ry'rn—q_rh—Tng—ne 10 |

Cycl ohept yl et hyl am ne °?‘ﬁt' °f'Fﬁ¥F'ﬂ[{eE)‘¥T8% @ T%’é%‘@ h ped agefif Acid $12§ mg/2 mmol)
EXAMPLE1S dissolved in 2 0 mL of 1,2-dichloroethane was added 2.0 mL of a 2 M solution of methylamine

in methanol and the resulting mixture stirred at room temperature for 4 h. Polymer supported
borohydride (1 g/2.5 mmol) was added and the mixture stirred at room temperature for 1 h
25 then filtered and concentrated to dryness in vacuo affording 66 mg ( 40%) of the title
compound as the acetate salt. H NMR (400 MHz)(CD,OD) &: 1.17 - 1.37 (m, 5H), 1.67 (br d,
1H, J = 12.6 Hz), 1.83 (br d, 2H, J = 18.7 Hz), 1.86 (s, 3H), 2.04 (br d, 2H, J = 10.2 Hz), 2.60
(s, 3H), 2.86 - 2.92 (m, 1H). '
METHOD B
30 : Cyclohexyl-methy}-(7H-pyrrolo]2,3-d]lpyrimidin-4-yl)-amine

A mixture of 200 mg (1.30 mmol) of 4-chloro-7H-pyrrolo[2,3-d]pyrimidine (prepared

by the method of Davoll, J. Am. Chem. Soc., (1960), 82, 131), the product from Method A

(589 mg/5.21 mmol) and 3 mL of tert-butanol was stirred in a sealed tube at 100 °C for 24 h.

The reaction mixture was added to water , acidified to pH 1 with 1 N HCI (aq), washed twice

35 with diethylether (ether) and basiﬁe_d'to pH 14 with 1 N sodium hydroxide (NaOH). The

resulting precipitate was filtered and dried in vacuo to obtain 263 mg (88%) of the title

compound, mp 177-180 °C. 'H NMR (400 MHz, CDCl;): 5 1.11-1.22 (m, 1H), 1.43-1.63 (m,

4H), 1.73 (brd, 1H, J = 13.3 Hz), 1.83-1.90 {m, 4 H), 3.23 (s, 3H), 4.69 (br, 1H), 6.53 (d, 1H,
J=3.5Hz), 7.03 (d, 1H, J = 3.5 Hz), 8.30 (s, 1H), 10.6 (br, 1H). LRMS: 231 (M+1).



Cycl ogctyl -ethyl - (7H-pyrrol o 2, 3-d] pyri m di n4-yl)-am ne

Cycl ooct yl ewmph/asodie. Melting Point: 155 - 156C, LRVS: 273, PCTABI9/01100

EXAMPLEL16 15 _ [1°

-'(4- Chl or o- phenyl) - propy] - net hyl - (7H pyrrol o 2, 27d] pyri m di n-4-yl ) -am ne
- (4- Chl orophenyl ) - propyl ] met hyl am ne. LRMS: 301. 7.

EXAVPLELY [ 2- (2- Met hoxy- phenyl ) -1

-nmet hyl -et hyl ] - met hyl - (7H yrroIo[23dpE/r|md|n4

ami ne. 20 S TS il GoepouiS A Fapiipio 2o eSSl smeod Anslegous
297. 4. : described in Example 1. EXAMPLE18
(Decahydro-napht hal en-1 -yl )-nethyl - (7H pyrr E'zd] pyrimdin-4-yl)-am ne
Decahydr onapht hal en- 1-yl - met hyl am ne. LRVE:

EXAMPLE19 25 Benzyl-ethL(7H-pﬂroloL,3-d]pynmldln-4-y|)-amine

Cycl odecyl - met hyl - (7H pyernmétm&.n% ‘iﬂeﬁMé P&t 70 472¢C) LRMIE: D82.3.
Cycl odecyl net h)4| am ne. LRMVS: EXAMPLE 3

EXAMPLE 20
Cycl ononyl - net hyl - (7H pyrr olwmmmm@[mmlmudm4-yn-amme

CENXX:\/ICI))EEngllrmt hyl . LRVE: M&IZV? (§ 1 pﬁgnylethylamme. Melting Point: 131°C; LRMS: 253.

2-[ Cycl opentyl - (7H pyrrol o] 2, 3-d] pyri nmi di n- 4-EXAMPLEi4n0] - et hanol

2- Cycl opent yl ani noet hanol . Meldycwgert@iméthyldftbpyrroldiB S djdyiMidin-d4H-atine
EXAMPLE 22

Cycl oheptyl - (21?ret hoxy- %\fcﬁ{}?')ty"?ﬁwam'?er A‘IRM[SZ g d] pyri m di n-4yl)-am ne 35
Cycl ohept yl - ( 2- met hoxy- et hyl ) anmi ne. LRVS: 28%EXAMPLE§

EXAMPLE 23 Ally)-cyclohexyl-(7H-pyrrolof2,3- d]pyrlmldm 4-yl)-amine
Cycl oheptyl - cycl opropyl - Wﬁgr kcf\;)lélo[g T% ?sgyrl m di n-4-yI'y-am ne
Cycl oheptyl -cycl opropyl'%l 5

-29- 5 EXAMPLEG EXAMPLE24

Cycl ohept yl - cyghopropyl - (7H pyrA_r"g!I QL,%SQMQ!( E A mahdanol
Cycl ohexyl am noet hanol . t . .
EXAMPLE 25 : Allylcyclopentylamine. Melting Point: 173 - 175°C; LRMS: 243.

Cycl ooct yl - (2- met hoxy-et hyl ) - (7H pyrrol o 2, 3-EXAMPLET di n-4-yl ) - am ne
Allyl-cyclopentyl 7H-pyrrolo[2,3-d}pyrimidin-4-yi)-amine
Cyclohexylethylamine. LRMS: 245.3.
25 EXAMPLE 8
{1-Cyclohexyl-ethyl)-methyl-{7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amine
(1-Cyclohexylethyl)methylamine. LRMS: 259.4.
EXAMPLE 9
Cycloheptyl-methyl-(7H-pyrrolof2,3-djpyrimidin-4-yl)-amine
30 Cycloheptylimethylamine. Melting Point: 177 - 178°C; LRMS: 245.3.
EXAMPLE 10
Cyclooctyl-methyi-(7H-pyrrolo]2,3-d]pyrimidin-4-yl)-amine
Cyclooctyimethylamine. Melting Point: 188 - 189°C; LRMS: 259.4,
EXAMPLE 11
35 Methyi-(3-methyl-cyclohexyl)-(7H-pyrrolof2,3-d]pyrimidin-4-yl)-amine
Methyl-(3-methylcyclohexyl)amine. LRMS: 245.3.
EXAMPLE 12
Methyl-(4-methyl-cyciohexyl)-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine .
Methyl-(4-methyicyclohexyl)-amine. LRMS: 245.3. .




10 Cycl ooct yl - (2- net hoxy- et hyl )am ne. LRMS: 303. .
EXAMPLE26 WO 99/65908 PCT/1B99/01100

sec-Butyl - net hyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am ne

sec-Butyl -nethyl amine. Melting Point: 146 - 148-err]C, LRMS: 205.
EXAMPLE27 15

2-[ Methyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am no] - 1- phenyl - propan- 1- ol
éxmtélzgl phsenyl propan-1-ol. LRIVB 283, szg“rﬁnPLE‘la

[ 2- (4- Chl or 0- phenoxy) - 1Mﬂmmmymﬂmwﬂ-@ﬂtﬂh9{hﬂr@cﬂbﬂmammh n4-y

1) - Methyi(3.3,5-trimethylcyclohexyl LR
[ 2- (4- Chl or ophenoxy) - "t (h 'Ie?’?le yicyco ef"(ly)-amme M%Btl ng P0| nt: 139 - 141C
LRVS: 319, 317, 189. E_XAM% . EXAVPLE29

N- Cycl ohexyl -N , N - di net hyl - Néyeidhemyiretii-GiHnyero
1 3-

N- Cycl ohexyl H , N -di %%'Wf?wlﬁt%?ﬂﬂee l\ieltg!g omt 1?18 ! :
EXAMPLE30 ElA_NMJE

N{ 2- [ Cycl ohexyl - (7H- pyrrol of

h | am t hyl t .
ELXAC}\I/(I;:_E g)iyg)gm hoe yCyg&%ty%mylar%me. e mg Point: 155 - 156°C; LRMS: 273.4.

2-[ Cycl oheptyl - (7H pyrrol o[ 2, 3-d] pyri m di n-EXAMPLE a6 no] - et hanol

EX%’ I\/(F:> LEQEXW a{§ noet hanqh.4- Mabol SHnfiRbbyi)-MethyI-(FRpFHbIbE3-diVRidif-43 Himine

2-[ Cycl ooct yl - ( 7H pyr Hdf&hieroghenyispropylimgihpaming | bRMS BT - et hanol
2- Cycl ooctyl am net hanol . Melting Point: 66EXAMPLEMY]C, LRMVS: 289.4. 35
EXAMPLE 33 ' .

(3, 5-Di net hyl -cycl ohe
(3, 5-Di net hyl cycl ohexyl) rret hyl am ne. LRVS: 23298 4,

EXAMPLE34 20 [2-(2-Methoxy-phenyl)-1-methyl-ethyil-methylamine. LRMS: 297 4.

2- [ Benzyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl )Exﬂﬁb['@]ls et hanol 40

2- Benzyl am noet hanol . LRI\/IS 269, 251. —_——

-30- 5 (Decahydro-naphthalen-1-yl)-methyl-(?H-pyrrolo[Z,ﬂmlr&&yl}-amine

Decahydronaphthalen-1-yl-methylamine. LRMS: 285.4.
_ EXAMPLE 19
25 Cyclodecyl-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
Cyclodecylmethylamine. LRMS: 287.1.
~ EXAMPLE 20
Cyclononyi-methyl-(7H-pyrrolof2,3-d]pyrimidin-4-yl)-amine
Cyclononylmethyl. LRMS: 273.1.
30 ' _ EXAMPLE 21 -
2-[Cyclopentyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-ethanol
2-Cyclopentylaminoethanol. Melting Point: 156 - 158°C; LRMS: 247.3.
EXAMPLE 22
Cycloheptyl-(2-methoxy-ethyl)-(7H-pyrrolo[2,3-d)pyrimidin-4-yl)-amine
35 Cycloheptyl-(2-methoxy-ethyl)amine. LRMS: 289.
EXAMPLE 23
‘Cycloheptyl-cyclopropyl-(7TH-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
Cycloheptyl-cyclopropylamine. LRMS: 271.4. '




3-[Cycl opentyl - (7H pyrrol o[ 2, 3-dl pyri m di n-4-yl)-am no] - propan-1- ol

3- Cycl opentwbas6%908 pr opan-1-ol . Melting Point: 162 - 164C GH(RBIYHI0 3.
EXAMPLE 36 T

3-[ Cycl oheptyl - 7Hpyrrol o[ 2, 3-d] pyri mi di n- 4-yl ) =8m no] - propan- 1-ol 10
3- Cycl ohept yl am nopropan-1-ol. Melting Point 62 - 66C, LRMS: 289. 4.
EXAMPLE 37

2- [ ( Decahydr o- napht hal en-2-yl)-(7H pyrrol of 2! g ﬁ! S%fr ! m di n-4-yl)-am no]-eth
anol 5 2-Decahydr onapht hal en- 2-yl - nol . Melting Point:
75C. LRMS: 315. Cycloheptyl-cyclopropyl-{7H-pyrrolo[2,3-d]pyrimidin-4-yiFathing)-eth &bl 15

2-(1- Et hyl propyl ) am ne [tin ol nt : 249. 3.
EX,(A\I\/PLE égp Py ) g EXAMPLE 25

- [ Cycl ohexyl - (7H pyr r ol o[ 2 cycidbdyi(fiethiory-thyl)7HRpyrrsd[2 B al pyAmidifl-yl)-amine
%(Z:\/gtgxﬁ)am n% but an- Zéy%‘obcty -(2-methoxy-ethyljamine. LRMS: 303. '
Bi cycl o[ 2. 2. 1] hept - 2-yl - et hyl - (7H- pyr r ol o[ 2ERAMPEE/26 mi di n- 4-yl ) - am ne

E;(XK/ELE[ 421'12' 1] hept - 2- yI - met hy| ggi.Btyi-rh&thp(7% fvirrolof2,3-dlpyrimidin-4-yl)-amine

2(S) - {[ Cycl ohexyl - ( 7H FpFBYYgreShviamine, Msiting Beint 146, 48°GlANS 202t hyl }- 25
cycl ohexanol 2- (Cycl ohexyl am negXauMPLE 2%/ cl ohexanol . LRVS: 329.
EXAMPLE 42 oo .

2. (1- ELhyl pr opy ) i ne SERaRApAngauirdl RKEPBRE 200 520f'd L RIS Bt 2o
1

1‘]3 : I{7H-pyrrolo[2,3-d]pyrimidin-4-yl)-aminp}-1-pheny{-propan-1-ol
2(R) - (Cycl ohexyl - (7H pyrr - == = T~ -

cycl ohexanol 30 2-Methyi-ty RhepraiepahPin &RMBt 4891 8Pc| ohexanol . LRMS: 329.
EXAMPLE 43 EXAMPLE 28 '

(2-Ethyl -cycl opentyl)-ngt 1 (7 ral ~dl oyl m B, N-4-vi).- g ne .
( 2- Et hyl cycl opent yi ) met )Ghlo(ro Hﬁg rg : .-etﬂ/I]erethW EH J;yrroIXfZ,)sﬂpﬂlmldm-At-yI)-

EXAMPLE 44 35 amine
Cycl ononyl - et byl - (7H F{!?@%\l%%weﬁoﬁj-ﬂ%&ihﬁétﬂ}lﬂnéhﬂérﬁin@'ﬁéﬂiﬁg Point: 139 - 141°C;

Qycl ononyl met hyl am fg. LENE, & 3
Met hyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl) - (2, EXAMPLE 2®t hyl - cycl opentyl )-am n
931 Vet hyl - 2, d.cfeibhd RN dintetih NOGRIpY rd o RE-difyririNS-yiRptopane-1,3-
_ diamine
25 N-Cyclohexyl-N',N'-dimethyl propane-1,3-diamine. LRMS: 302.4.
EXAMPLE 30

N-{2-[Cyclohexyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-ethyl}-acetamide
N-Cyclohexylaminoethy] acetamide. LRMS: 302.4. N-
EXAMPLE 31
30 -z-pjcloheptyl-ﬂH-pyrrolo[g,s-d]pyrimidini-ylLamino]-ethanol
2-Cyclohexylaminoethanol. Melting Point: 69 - 72°C; LRMS: 275.4.
EXAMPLE 32
2-[Cyclooctyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino}-ethanol
2-Cyclooctylaminethaﬁol. Mélting Point; 66 - 77°C; LRMS: 289.4.
35 EXAMPLE 33
Q,S-Dimethﬂ-chlohexyl)-methyl-('IH-pyrrolo[z@]pyrimidin-&yl)-amine
(3,5-Dimethylcyclohexylymethylamine. LRMS: 259.4.
EXAMPLE 34
2-[Benzyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-ethanol
40 2-Benzylaminoethanol. LRMS: 269, 251.




5 _ EXAMPLE 46

(3- Ethyl - ®oceospBt yl ) - net hyl - (7H pyrrol o[ 2, 3-d] pyri m di M’CW'?’%W%
(3-Ethyl -cycl opentyl ) et hyl am ne. LRVS: 245.

EXAVPLE 47 -30-

(2, 5-D et hyl -cycl ohexyl ) -met hyl - 7H- pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am ne 10
(2, 5-Di net hyl cycl ohexyl ) net hyl -am ne. LRMS: 259.

EXAMPLE 48

(3, 4-D et hylscycl ohexyl ) - met hyl - (7I—I—pyrro%—"i£'—'§9é] pyri m di n-4-yl)-am ne
(3, 4- Di net hyl cycl ohexyl ) nelCyvibpentyl€7H-pyRidid[2,3-8fpyrimidin-4-yl)-amino]-propan-1-ol

EXA!VPLE 49 15 3-C clopen lamino-propan-1-ol. Meltmg Pomt 162 - 164°C; LRMS 261
(4-1isopropyl -cycl ohexyl’) - nmet'hyl - (7H pyrrol prrl m di n- ? am ne

(4-1sopropyl cycl ohexyl ) net hyl ami-ne. LRMS:
EXAMPLE 50 1 [Dgelahgm-mmmli’mdlah-d]pyﬂlmldin -4-yl)-amino]-propan-1-ol

-yl ) - et hyl H pyrral - Pl di - e I A€ nno. .
( Decahydr onaé?:t hal enqle)bcfof'%e%@%{tfg%@HLM}@ %@'ﬁ? d}2('5’6 C: LRMS: 288.4.
EXAVPLE 51 EXAMPLE 37

(2, 2-Di met hyl - cycl Oh%ﬁﬁcﬂﬁﬁ&bﬂﬁ %%;ghﬁaoﬂmﬁiﬁmﬂw%hmmme
(E)Z(Af/IDLDlErTEchyl cycl Ohexéf cgﬁydr%ap%ma[%n-z-y‘:ammoeth%§§ Melting Point: 75°C; LRMS: 315.
(2-1sopropyl -5- et hyl - cycl ohexyl ) - met hyl - (2¥AMRLE3S8| of 2, 3-d] pyri mi din-4-yl)-

327 amne 45 ( 2- 2-RPBEHYPYopyI)-(7RIpPirbIBIC- A Beiiidih IR/ iliRdYleBainol- RVE:

Met hyl - ( 3- met hyl - cycl Bfi&iprapyamine shapel; Mpitna ot 6§Wﬁs4gﬁ'3} ani ne
Met hyl - (3-met hyl -cycl opentyl )am ne. LRVS: EGAMPLERB9

EXAMPLE 54 1-{Cyclohexyl-{TH-
(1-Benzyl - pi peridin-4-y

(1- Benzyl pi peri di n- 4- QMCP?@‘F'HW"&TW%Z”'L S:2890.
EXAMPLE 55 20 _ EXAMPLE 40

Efl ESH gﬂ: y: chﬂjggexyl blc b )ﬁ|1 f‘e b l%pﬁréﬂ[?ﬁdiéﬂn%d%f—yﬂla%lr@m ne 35
EXAMPLE 56 yiey gcyclo[Z 2. .hept-2-yl-methylamme LRMS 243.

| ndan- 1-yl - net hyl - (7H pyrrol o[ 2, 3-d] pyri ni ExamplE/44) - am ne
| ndan-1-yl -met hyl am ne. L%{C&c@&exyI-(7H-pyrrolo[2 3-d19yr|mndm-4-1)-ammo]-methy_lk
25 cyclohexanol
2-(Cyclohexylamine)methylcyclohexanol. LRMS: 328.
_ _ EXAMPLE 42
2(R)-{ICyclohexy!-{7H-pyrrolo]2,3-d]pyrimidin-4-yl)-amino}-methyl}-
cyclohexanol
30 2-{Cyclohexylamine)methylcyclohexanol. LRMS: 329.
EXAMPLE 43
{2-Ethyl-cyclopentyl)-methyl-(7H-pyrrolof2,3-d]pyrimidin-4-yf}-amine
(2-Ethylcyclopentyl)methyl amine. LRMS: 287.
EXAMPLE 44
35 Cyclononyi-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine

Cyclononyimethylamine. LRMS: 273.
_ EXAMPLE 45
Methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-(2,4,4-trimethyl-cyclopentyl)-amine
Methyl-2,4,4-trimethyl-cyciopentyf)-amine. LRMS: 258.




-32- 5.
(4- Et hyl - cyWOoREs88 ) - et hyl - (7H-pyrrol of 2, 3-d] pyri m di n4- y:‘&%%/guoo
(4- Et hyl cycl ohexyl ) met hyl am ne. LRMS: 259.

EXAMPLE 58 -31-
Met hyl - (7H pyrrol o[ 2, 3-d] pyrimdin-4-yl)-(1, 2,3, 4-tetrahydro- naphthalen2y
l)- 10 anm ne

Met hyl -1, 2, 3, 4-1 et rahydr o- napht hal en-2-yl)-a 279.
EXAMPLE 59 : ———-Em'ﬁ""égvs

Blcyclo[32]oct 2y| f yH-Eve Hepyriotp

Bicyclo[3.2.1 Joct-2-yl Ly tl,!ﬁgvﬁ,, a_wﬂs 345,

EXAMPLE 60 (3@4,,;359 a‘;g"%me *

I\/Ethyl (oct ahydr o- 4, 7- net hano- i nden- 5-yl ) - (7EXAMBYEST [ 2 3-d] pyri ni di n-4-yl)
{2, 5-D|methyl-cycloheylm§ethyl-(allﬁamalolz 3-d]pyrimidin4-yl)-amine

“E@X;%L-E( oct ahy g 0- 4. 7- g & aRAr I HERmEAry PRS- ARV Blo, 253

Bi cycl o[ 2. 2. 1] hept - 2-yl - met hyl - (7H- pyrr ol o] 2EXAMPUER48 ni di n- 4-yl ) - ani ne

E;(XK/ELE[ 222 1] hept - 2-y| - 4 biletin-BloheRNSinetBid7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine

(5-Chl oro-indan-1-yl) - n(gfwet?yﬁyﬁlwﬂl)gre&ygn@ed%lw 3P di n- 4- yl)-am ne

(5-Chl oro-i ndan- 1-yl ) et hyl am ne. LRVS: 299. EXAMPLE 49

EXAMPLE 63

Adamant an- 2-yl -

Adamant an- 2-yl -

EXAVPLE 64 - EXAMPLESO |
(Decahydr o- napht hal en- 2- gl by ikl kDI Bb ML Ay Bl i g
30 ( Decahydr o- rraptit trarerr= 2- ¥ methylant e, 5. 200,

EXAMPLE 65 (Decahydronaphthalen- -yl{methylamme LRMS: 285.

(3, 5-Di net hyl - eycl ohexyl ) -met hyl - (7H pyrrol ogxapOg pyri m di n-4-yl)-am ne

(E%Rbﬁéng%hggcycl ohexyl ) mef Nyl AR S ol V- megr-(7H-pyrrolof2, 3-d]pyrimidin-4-yl)-amine

Bi cycl o[ 3. 3. 1] non- 9- y| -@8tDipethyicyrloheyylimsitiylamire- 8RBFr358 di n- 4-yl ) - ami ne
Bi cycl o[ 3. 3. 1] non-9-yl -net hyl am ne. LRVS: 27 EXAMPLE 52

EXAMPLE 67 R
- | sopr opyl - 4- met hyl - AR
d] pyri m di n- 4- ¢5) - aminpge 40

(1-1sopropyl - 4-net hyl bi @yghRbR-smdMyRfeisnisghmeniBiniy! Befhsieer LRVE:  285.
EXAMPLE 53
Methyl-(3-methyl-cyclopentyl)-(7H-pyrrolo]2,3-d]pyrimidin-4-yl)-amine
Methyl-(3-methyi-cyclopentyl)amine. LRMS: 231.
30 . : " EXAMPLE 54 -
(1-Benzyl-piperidin-4-yl)-methyl-(TH-pyrrolo[2,3-d]pyrimidin-4-yl}-amine
(1-Benzylpiperidin-4-yllmethylamine. LRMS: 322,
EXAMPLE 55
(4-tert-Butyl-cycliohexyl}-methyl-(7H-pyrrolo]2,3-d]pyrimidin-4-yl)-amine
35 (4-tert-Butylcyclohexyl)methylamine. LRMS: 287.
EXAMPLE 56
indan-1-yl-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amine
indan-1-yl-methylamine. LRMS: 265.




- 33- 5 EXAMPLE 68 .

Cycl obut yI WaE¥SP_ 7H- pyrrol o[ 2, 3-d] pyri mi di n-4-yl ) -ani ne PCI/IB99/01100

Cycl obut yl met hyl am ne. LRVMS: 2083. 32-

EXAMPLE 69

(2,2-Di nmet hyl -cycl opentyl)-nethyl -7H pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am ne 10
(2, 2-Di net hyl -cycl opentyl ) net hyl am ne. LRMS: 245.

EXAMPLE 70 5 S | EXAMPLE 57 ' oh boxvl |

& [Nethy! - (7H-pyrrol o 2, Syt bt st By alois A e sizaminn” | ©

4[ Met hyl ami no] cycl ohetécEtmicacithexyimethylaminel. LRNSVE59. 303. 15

EXAMPLE 71 EXAMPLE &

(2-1sopropyl -5-met hyl - cycl ohexyl ) - met hyl ;(_TFPpy'rroq_ o[ 2,3-d]pyrimdin-4-yl)-
am ne 2- \ yolpf2y3rd]pyriniidingdnid)e () 2,3 Aetetahydve-naphthalens
EXAVMPLE 72 2010 amine

(3 3B et ey ohei B e R ) B g v - ne
1

EXAMPLE 73 EXAMPLE 59

ettt

(S)-[Cycl ohexyl - (7H- pyr r @igdcio[32. Hbea-y iRyl
]é;(,[o\%/pﬂgogixyl am noj - péigﬁ:%[}t Aloct-2-yl-me yiamme. LRMS: 257.

1(R) -[ Cycl ohdryl - (7H-pyrrol o] 2, 3-d] pyri nmi dEXAMPLE §0- arri no] - pr opan- 2- ol
éx,[e\ %’P E :Eoggxyl am noJ - pr ARRPr@ethydrd-K¥metitahs-itien-5-yi)-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-
3-[ Oycl ohexyl - (7H pyrrol o[ 2, 3-d] pyri ni di n-#¥¢) - ani no] - pr opane- 1, 2-di ol 30
%(,[A %/PE :;Oggxyl am noj - puetha(uetahydio-4| -MethahdiMizn-52Hamie. LRMS: 283,

2- [ (Decahydr o- napht hal en- 1 : F%%ﬂ"oq—%yri m di n-4-yl)-am no]-eth
anol 20 2- [ ( DeBigydiai . 1iheph2-ymethyl{7H-pyrrolefa3eifvrimidiaryl)-aniR\/S:

315. 4. Bicyclof2.2.1]hept-2-yl-methylamine. LRMS: 243, EXAMPLE 77 35

{2-[ Cycl oheptyl - (7H pyrrol o] 2, 3-d] pyri m di ggA=¥lJzam no] - et hyl }-carbam c
acid EXK]MM'L) z-abutyl ester

2-[ (Cycl ohept yl ani no) et hy(f{Chlorerindan-1-yf-methyl-(hjmpyrratpR, 3d]pyrimidin-4-yl)-amine
(56-Chloro-indan-1-yl)methylamine. LRMS: 299.

25 EXAMPLE 63
Adamantan-2-yl-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-y{)-amine
Adamantan-2-yl-methylamine. LRMS: 283.
EXAMPLE 64
(Decahydro-naphthalen-2-yl)-methyl-(7H-pyrrolof2,3-d] pyrimidin-4-y}}-amine
30 (Decahydro-naphthalen-2-yl)methylamine. LRMS: 285.
EXAMPLE 65
{3,5-Dimethyl-cyclohexyl)-methy!-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
(3,5-Dimethylcyciohexyl)methylamine. LRMS: 259.
EXAMPLE 66
35 Bicyclo[3.3.1jnon-9-yi-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yi}-amine
Bicyclo[3.3.1]non-9-yl-methylamine. LRMS: 271.
EXAMPLE 67
{1-lsopropyl-4-methyl-bicycio[3.1.0]hex-3-yl)-methyl-(7H-pyrrolo[2,3-

dlpyrimidin-4-yl}-amine
40 (1-1sopropyl-4-methylbicyclo[3.1.0]hex-3-yl)-methylamine. LRMS: 285.




- 34- 5 EXAMPLE 78

Met hyI (3- nmwm.mgfcl ohexyl)-(7H pyrrol o[ 2, 3-d] pyri m di n- 4- Wlﬁ?ﬁ’“@
Met hyl - (3- met hyl cycl ohexyl ) am ne. LRMS: 359. 4.

EXAMPLE 79 -33-

Met hyl - (2- met hyl - cycl ohexyl ) - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am ne 10
Met hyl - (2- net hyl cycl ohexyl ) am ne. LRMS: 359. 4.

EXAMPLE 80

(2-Ethyl - cycl offexyl ) - met hyl - (7H-pyrrol of 2, 3- E¥AMELESSGi n_4-y| ) - ani ne
(2- Et hyl - cycl ohexyl ) met hyl am rGyclobityEmethyld7H4-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
EXAMPLE 81 15 Cyclobutyl lamine,

Met hyl - ( 2- propyl - cycl ohgxy% rr(me}l?_)(_ pyrr(‘)'IRM[SZ g d! pa/rl m di n-4-yl)-am ne

Met hyl - (2- propyl cycl ohexyl )am ne. LRVS: 387.

(EXAIVPLE 82h y oh (z,z-mmethyl-cyclopeny|)-.|neﬂm-(m-pyrroloxz,s- a]pyrlmldmr)-yl)-amine
2, 4-Di met hy ycl ohexy al 2, 35.0l. I mdin-4-yl)-am ne
(2, 4- Di et hyl c | ohexyl #@fﬁygﬁcé?@e"wﬁﬁ[@q%%%. %'ﬁzgxg‘
EXAMPLE 83 EXAMPLE 70
Met hyl - (7H pyrrol of 2, 3- Q}lﬁéﬁﬁ%l{%ﬂﬂbﬂr‘r&b@,‘s@éﬁmﬁdnﬁﬂyﬁ)hﬁﬁﬁdﬂé&ﬂ&ﬁ(&kﬁﬂ%ﬁ%&)lnc%id”e
Met hyl - (2,5,5-trinmethyfT exyl)-am ne
EXAVPLE 84 sthyl ester
Met hyl - (7H pyrrol o[ 2, 3-4dMptyylamineityeiotiexphgeatbdxylic acid>-LR8MSr 308%et hyl - cycl ohexyl ) - a
m ne 25 NEt hyl - (2, 2, 5, 5- tetrarret hy xyl)-am ne. LRMS: 401.
EMNANPL B 85 15 Eﬂlﬁﬁfﬁ‘ﬁ
Cycl ohexyl - et hyl - ( 6- phe &z ) B-
Cycl ohexyl met hyl am ne. amine
- 35- (2-Isopropyl-5-methyl-cyclohexyl)methylamine. LRMS: 287.
EXANPLE 72
20 (3,3-Dimethyl-cyclohexyl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin4-yl)-amine

(3,3-Dimethyl-cyclohexyl)methylamine. LRMS: 259.
EXAMPLE 73
1(S)-[Cyclohexy!-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino}-propan-2-ol

1-[Cyclohexylamino}-propan-2-ol. LRMS: 275.4.
25 EXAMPLE 74
1(R)-[Cyclohexyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-propan-2-ol
1-[Cyclohexylamino]-propan-2-ol. LRMS: 275.4.
EXAMPLE 75
3-[Cyclohexyl-(7H-pyrrolo]2,3-d]pyrimidin-4-yl)-amino]-propane-1,2-diol
30 3-[Cyclohexylamino}-propane-1,2-diol. LRMS: 291.4.

EXAMPLE 76
2-f(Decahydro-naphthalen-1-yl}-(7H-pyrrolof2,3-d}pyrimidin-4-yl)-amino}-ethanol
2-{(Decahydro-naphthalen-1-yl) -aminol-ethanol. LRMS: 315.4.

EXAMPLE 77

35 {2-[Cycloheptyl-(7H-pyrrolo{2,3-d]pyrimidin-4-yl)-amino}-ethyi}-carbamic acid
tert-butyl ester
2-[(Cycloheptylamino)ethyl]carbamic acid. LRMS: 374.5.




5 METHOD C ot ’

7- Benzene V0 99465908- 4- chl or o- 7TH-pyrrol o[ 2, 3-d] pyri mi di ne  PCT/IB99/01100 | g
flame-dried flask under nitrogen, 780 ng of 60 % sodi um hydride ( 19.5
mol) in mneral oil was added to 30 nL @ di nethyl f or mani de (DVF) and
the resulting m xture cool ed to O [err]C. A solution of 2.0 g (13.0
nmmol ) of 4-chloro-7H pyrrolo[2,3-d]pyrimdine in 10 nL of 10 DM was added

slowy over a 5 mn period. The reaction V\gg l\iéiir;ged for 10 min at which
tinme gen@r ation of hydrogen (H2) ceas nesul fonyl chl oride (1.7

nm/3.0 mol)- was adMMMWMMMIWWMmm and
stirred for 1 h. Wt gy 'ﬂ&ﬁ!ﬁr‘g ol Lﬁh?§3% gul ting precipitate was
filtered and drledln vacuoto f)? Qﬂ)amfne 8999 ‘of thetltle

conpound as a crystalline solid, nmp 163-1

METHCD D Methyl-(2-meth I-c clohexyl)-(7H-

7- Benzenesul f1 nyl - 4- Iﬂg)‘_ .fﬁet@"cﬁaxée am@x Q'QMnf § d] pyri mdi ne

In a flanme-dried flas 3(2)%79mml)of
di i sopropyl am ne were di ssol ved in 5 EXAMPLERX r ahydr of uran (THF) and

}VI he Isolt ution cgol ed to - 7@t d-E}c%hegTy!FT\;lEMblL(V HoTo[2, 341¥¢rﬁ1a&§4mnh[..ﬂf a0228
solution in exanes € € ng m Xture broug 0
[err] C with continued #i?f?y?'f’l q)gfe%iﬁ MFn: ﬁ#@ %éactl on m xture was again

rrolof[2 3-d rimidin-4-yl)}-amine

cooled to -78 [err]C and to this m xtEXAMRIERI] a solution of 1.0 g
(3.40 mml) qf the produGhefyid 2 l@xl 7H byl 3-d rimidina-f)hind 10 m n
period. The reaction m x ch
tinme, 8.2 nL (4. hi@hymrgpylg}fcloge)gl)gmlm JHMR Bt of zi nc chioride i n THF
was added, the reaction m xture was DEXAMPUE 820 room tenperature and
stirred for 1 h. |odobepzeps £ii.dR 2TH- W‘Llé’%ﬂﬁ'iﬁ‘iﬁ,@?ﬁgﬁ"'"%” of
197 ng of tetrakis(trip re

added. The resul ting @#Rimsteylayglheximethyigmine. tRM$:3%34-0r 3 h., cooled to room

t enperature, 20 and partitioned between ExAmeuEs3met hane and wat er. The
aqueous | ayer was aci diyfi. u
di chl oronet hane. The di e e stred Wi th

1 N HO and brine, drM%!hV"d%éﬁ'ffm?Qw&qm?ﬁ%vgﬁW"&t @Mﬁi@?ﬁ@err]) filtered 30
and concentrated in vacuo to obtain the tigxouaggound. LRVS: 370, 372

(Mr2) . HOD.
4- Chl or o- 6- phenyl - ! 22554‘*""‘% from
Met hod D was 28 ssol veMeth)ﬂr(ZmS mtrqﬂetanvdmwmwwgmmml on was added

5.0 nL of nmethanol and 1.0 g of NaOH The gxgoapiegs M xture was stirred for

15 mn., 35 concentrated iE vacuo aEE Ear’ﬁ‘,‘ﬁﬁe‘d’ bet ween a sat ur.at ed
aqueous sol ution of ammorf4gighexyl-met '7me. The
resul ti ng aqueous | ay@rclohagimethylamioe.ed twi ce with ethyl acetate. The
et hyl acetate | ayers were conbi ned, washed with brine, dried over MySO4,
filtered and concentrated in vacuo. The crude product was purified by
silica-gel chromat ography (1:5 ethyl- acetate/hexane) to obtain 0.59
g (76 %9 of the title conpound as 40 a pale yellow solid, np 145 [err]C
(dec). LRMs: 230, 232 (M+2).




-36- 5, MVETHCD F

Cycl ohexyl W@@Wﬁ%iw phenyl - 7H pyrrol o[ 2, 3. dl pyri m di n- 4- yIIBCTéW?%%"m

The product from Method E (50 ng/0.218 mmol) was reacted with 0.12 nL of N
net hyl cycl ohexyl ami ne (0.920 nmml ) as descri bed3fm Method B. The reaction
m xt ure was concentrate in vacuo, nethanol was added, and the
resulting precipitate filtered to provide 7 10 nmg (10% of the title
conmpound as a yellow solid. [err]H NVR (400 w [err]) [err]:1.18-1.25
(m 1H), %1.47-1.66 (m 4H), 1.75-1.90 2 3.30 (s, 3H), 4.74
(br, 1H), 6.79 (s, 1H) 7. 32- 77-B@nzenesulfofiyhd-chigro-7H-pyiroip[23idjpynimidie, 7. 77
(d, 2H J =7.9 H), Il$§ﬂ4n%-drémaskb%nmg&z elftin)of 60 % sodium hydride (188 rhrhdi) if

conpound of Exanple 86 was f 3/ thod anal ogous to t
described in Ex amﬂu@;erggul was; dde to 30 mL fdlmethylformamlde (DMF) and the resulting mixture cooled

EXAMPLE 86 to 0 °C. A solution of 2.4/ d (13:0 mmol) of 4-chioro-7H-pyrrolo{2,3-d]pyrimidine in 10 mL of
l]_.LHI- Inﬁgl)l- 2;ny ln)e- ‘(lf [?W%?Z{EEJDQH\AHPAVQ £5 ﬁﬁnddenc}/di Ik géa@tioﬁ'v)ég Lt’m%g‘fcﬂqo min at which time
EXAMPLE 87 generation of hydrogeny (H.bRea%§d. - (Renzeppsulfenyleblpnide| (17HMBAIR.P gnoPIR Was

S/Lg%médi N-4-yl ) -z38dd) the 4Ehction warmed to 834 leAipEratite Bt RYikedTbriER. Water was added, and

7- Benzenesul f ony| -0 EYEGLrechiar RS Weieh 7rd 8Tt 9, Y3ug) ByRPIIR Fift (9e(89%) of the titls
To flanme-dried fl astpeundes a piystallide spligs mpA6F-HFACO. 57 ml (4. 07 mmol ) of

di I sopropyl am gg and 5.0 nL of dry THF. Mgtiop® uti on was cooled to -78
Cand 1.63 nL (4.08 mol) o . f'5 M [lithiumin
hexanes added. The resul ti n§#PsangsRion, JPe Leallt '
for 10 mn. After cool |lmgﬂadmdneﬂ>ﬂasknmderg\anogert osaiﬂk(ﬂg mmsmlaﬂﬁuisousropyﬂarrine(wge

(3.40 mmol) %ss&@é&ﬁ g%%ﬂ%&f&d&%% ﬁ‘@?jarﬁ th@ s&&:o%oé?éd tgr')ﬁ -EHF %\ﬁ?lltﬁfurﬂ

added over a 10 mn resulting mxture was stirred

at which time, 0.487 "Phasﬁ)z Priviiolutiosyin heyapeRk WRRFAsledhapdthe resultingqpjeiyre bgyght to 0
rN aicc:jt i g 8 m xg uge weswith kbritihgd stiifg for 10 miU aRE Reactioiiridiur@ wadidainadoa1ed ﬁJO’VslPG e«ﬁu wof
and war r& e
mn., diluted wit hqﬁ\s/ve'i‘[’xg Q@ﬂta%o”'&%n%% lr*ac Qéa%h"me)e&k‘l\eﬁe%aﬁ?ﬁhﬁ 'ﬁ"g J 1(g.t aLtOf.
The conbi ned ext r adtFsoveks &0 mindieted. \ihe reastidn teixture was stifredder UV/étr—'fMjS@{ Eh'ﬁl‘} time,

g |1 l)t ?R/ﬁg) and evapyAheds e midfwe 4 0.5 UEatian ohgind tridrie GOMIMO WAL aduélVBhe R8&ion

mixture was brought to room temperature and stirred for 1 h. lodobenzene (0.46 mL/%.711
25 mmol) and a suspension of 197 mg of tetrakis(triphenylphosphine) palladium in 2 mbL of THF

were added. The resulting mixture was stirred at reflux for 3 h., cooled to room temperature,

and partitioned between dichloromethane and water. The aqueous layer was acidified with 1

N HC! and exiracted twice with dichloromethane. The dichloromethane fayers were

combined, washed with 1 N HC! and brine, dried over magnesium sulfate (MgSO,), filtered
30 and concentrated in vacuo to obftain the title compound. LRMS: 370, 372 (M+2).

METHOD E
4-Chloro-6-phenyl-7H-pyrrolof2,3-djpyrimidine

The product from Method D was dissolved in 10 mL of THF and to this solution was
added 5.0 mbL of methanol and 1.0 g of NaOH. The reaction mixture was stirred for 15 min.,
35 concentrated in vacuo and partitioned between a saturated aqueous solution of ammonium
chioride {(NH,CI) and ethyl acetate. The resulting aqueous layer was extracted twice with
ethyl acetate. The ethylacetate layers were combined, washed with brine, dried over MgSO,,
fitered and concentrated in vacuo. The crude product was purified by silica-gel
chromatography (1:5 ethyl- acetate/hexane) to obtain 0.59 g (76 %) of the titie compound as

40 a pale yellow solid, mp 145 °C (dec). LRMS: 230, 232 (M+2).



5 METHOD H

4- Chl or o- 6WREPBSM 7H- pyrrol of 2, 3-d] pyri mi di ne PCRABINBACt from
Met hod G was deprotected as described in Method E. The crude product
was purified by trituration with hexanes and di%hl or onet hane to obtain 250
ng (44% of the title conpound as a yellow solid. M 205 [err] C dec.
LRVS 168, 170 (M+2). 10 METHOD

1.
Cycl ohexyl - rret%yl (6-met hyl - 7H- pyrrol of 2 3- d]ml n-4-yl)- ani ne
The product from Method H hexyl-methg(6phenvi-7Hmpyrrelof2 S-dip nmndih-ﬂ)&&mtqe(O 883

mol ) of N-met hyl'cycl aiexydadtinem Méihdéeéwolrh@dzmmh{a kad cteJQﬂhr@‘?zC lﬁ%f‘w- |
tion that et

m xture was exce

acetate was used TH ybﬁy‘g%h@%?m"éet @é"%‘ "T??ﬂ afﬁ'ésﬁ"p‘?q 8 nﬂ‘e('ﬂ@t'?f’gm'x%e Wgs
yi el d) was obt ai modcentatainvatuoemstbariotiwas\iside® bnd the r¢stitiskeprecijidterfitéred to prom

gﬁOOJ sz 13CDQI Héz?‘g th16%) oflhe]tﬁé gongvléut(o(gs ah{ﬂ}low édllél 3y %&WH? 'E%jcé}?_iz'[?ﬁ 3£1?5 A
(s. 3H) 4.63 (br & 1147H)‘5‘5 (B' ﬂ@ t%é %%m sH). ;3230((% H), 4.74 (orHgH), .79 (s, ‘(l'b,r7 32-7.364) .

LRVS: 245 (M+l). (m, 1H), 7.47-7.51 (m, THIE7.v7 {d| 2H, QcTRomH) B, 3 (s, Enﬂmﬂm 8 B

E;(ilp\)/grLEd8gy a met hod Egl'ﬂ@lu@é}%oﬂ& thé&mﬁf@ Ssqﬂa%cgrépt)a?% by a me%np analog%)is to that

Cycl ohexyl - ( 6- rret%?q"bqq-ﬁiﬁmf@[ 2, 3-d] pyri mi di n4-yl)-am ne
Cycl ohexyl am me. LRMS: 231.3 - EXAMPLE 86
EXAMPLE 89 25 oy
4- Cycl ohexyl oxy- 7H pyrrol of
VETHOD L IH-Indolamine. LRMS: 326.4. -

7-Benzyl - 4-chl oro- 7H pyrrol of 2, 3-d] pyri m di 3@ mpLE 87 To a sti rred
sol ution of 4-chloro- 7H-prro pyri I 50 npg/ 1. 63 mml)

12 nL of DVF was added 67 J“”‘;"'ﬂ@“ ‘}/'\e

resulting 30 20m xt ureostlmhemrdetbwammom terrper at ure for 20 mn.

4 |_|

-.k

Benzyl chl oride (310 ng/2.45 nmol ) was f d the new m xture
stirred at roomtenperaturg for 24 h then flﬁ;@quieggg] concentrat ed and
the residue purified by si{Pguzepesulfomy ' el2 A lpyrie

acetate) affording To ﬂaﬂ@drregﬂagsﬁmaeerugwama@edd)wmqarpvmndn oﬂdﬁé\ﬁropﬁ%né

(Mtl). d 5.0 mL of dry THF. T -78.°
7-Benzyl - 4- cycl Oﬁg (t)'nx );) hesolrltéongva ooled to - 78 Cand rm_q;? Oylmmol).%a 55

rrol o
flane dried f?sasw" jat of ﬁrby?/@é@ﬁ‘ i hexanas a¢ dTerewme mixiuge erdirgugbifto 8C 96d
sodi um hy dr istkeedifer 10imive rAmer dbbllngmdm)aure agdin ©L78F0F 3/ktdn W 110 g{BUb enoBol ed
to 0 [err]C. Cycl added and the
reaction mxture g?ﬁ’?é?ég&#&%ﬁetmdc R'S { ZQ%EHEW;&%‘?%WM f min 0P Therol )
of the product f resWingmiye wasistired f@"r‘i*Lat@ﬂ“C'THFe\ﬁ)a%n&dﬂé@manhiommmﬁﬁmaweee 40

heated to refl ux abig¥d. Fndreadibi MixtufedRsistigedifer 21t QRrcRIIRIhAlsHfufsted sBiBtdnSAREICPN
mxture was agd dla];\cll v%jrmed to room temperature. The mixture was stirred for 5 min., diluted with water and
extracted three times with ethyl acetate. The combined extracts were washed with brine,
dried over MgSO,, filtered and evaporated in vacuo to obtain the title compound. LRMS: 308,

310 (M+2).



-38- . 5. to pH1 with 2 N HCl and concentrated in vacuo, ﬁwéﬁﬁdjltl ng

resi due wasWoe#6S%88 urried in ethyl acetate, filtered %‘f’n Iltrate
concentrated in vacuo to provide 76 my (59% of the title conmpound as
an oil. LRVS: 308 (M+1). -37-

METHOD N

4- Cycl ohexyl oxy- 7H pyrrol o[ 2, 3-d] pyri m di ne 10 To liquid anmoni a
(6.0 nL) at -78 [err] C was added 33 ng (1.43 mol) sodi um net al and
the resulting ddrk blue solution stirred at - bt ]C 10 min. A solution
of 75 nmg (0.244 mmol) of t ha-GhtardSanethylgHpyrblo{B-pymmidiné Nl of et her

was added dropw se OVerlyhg p%dﬁét lﬁ%éﬂ%g %was deémro-[ ?edragsdwscrnb&glamw@nﬂ?oc{)ude

stirred at -78 [err]C for upon additi1on

of solid ammoni um IEPFIUGW‘GGPU"WPbﬁf‘"{ﬁi@bwﬂaﬁ"éﬁ‘ﬁs@ﬂd #-s@?rpmethwrtapbztw@ 25Q me (44%
residual solid wasefit titid &dnipdlrf=R@ yalowsolkb MP208fC @dchyRmsasatieo ¢pw2y.ai ning 1
mL of acetic a(i' d for 1 h. Filtration and etration in vacuo

af f orded crude terial which was purifi ed by—EI—'igﬁ-fatl ve th| n I ayer

chr omat ography (silica-gel ;C¥ ethyh et ' _ - S

%L‘De t '1t |6(23 corlrpound The prdﬂuHNBn{ ﬂ&@onil‘Z(ko (n%@)nn{oﬂrvﬂs reéct&ﬂwﬁh 11003?59 gd@BS
Hz) 7.11 (d, 1H, @mol) lg_P 21 rp&tsxylcygo@yylfrg e as i{%ﬂbeﬂ Methgcig Z(I'bwfs.tlon mxture was

EXAMPLE 90 worked up as in Method B with the exception that ethyl acetate was MedhORaéd of ether.

gf qllgi)on'gx{gsglgﬁanﬁ t&&g&%ﬂoﬁﬁ* @& an.”%_f]'/@@l%miﬁ f&gme as a wh|te dsohd IIES 25"1 &phéﬁt "Rn
di ssolved in 3.0 nﬂMeéK‘*O?I’\F*ZV\ﬁ@C‘éédédsﬂ 25 Mt ('043811 ))16$ (brs, 1H, J = 13.7 Hz),
cycl ohexyl ner capt ansango ¢Q)AHE2.41 (@) 360 S4.8 HIBl2) (@EHP&G%@D@H%%@Q% 1H) 822 (s,

tert-but oxi de and e, resul eated at refl ux fo
After cooling tor %% f)@(g‘ﬁg’?sxéﬁéﬁ Bactlon m xture was aci dlfled to pH

1 with 2 N HC andiheditie epmpaainddf Examplecifowers ipeepared by Lremedhisd eifedagous to that
partitioned bepyeeqseiday ndxshat 87.and 1 N HC . The aqueous |ayer was
extracted with ethyl acetate, the ethyl acetate Iagers wer e conbi ned,
washed with brine, dried over MgSH4, filtereés aporated in vacuo. The

cude 30 product was puri fi edydighesyiE-omtipbiHpinrcioRi3ai]pyiphiginié4lyl)amine

et hyl acet at e/ hexanes) pk }éhg?, ol F’4L 2313 (2299 of the title conpound as a
white solid. M 162-163};[%err bin % VR (400 M) d: 1.22-1.36 (m
1H), 1.45-1.64 (m 5H), 1.75-1.79 (m 2H), 2 (m 2H), 4.184.20 (m
1H), 6.50 (d, 25 -1H, J = 3.7 Hz)4-C¥cldRexyidxy-1iipyrdolel23-djpyimidind. 61 (s, 1H),
10.0 (brs, 1H). LRVS: 234 (M+l).

EXAMPLE 91 35 METHOR L o
5- Chl or o- 4- pi peri di n- 1-yl - 7H- pyr r dl-Benzyli-elieroTHryryplef2,3-dlpyrimidine

To a stirred solution of -4-chloro-7H-pyrrolo[2,3-d]pyrimidine (250 mg/1.63 mmol) in

12 mbL of DMF was added 676 mg (4.89 mmol) of potassium carbonate and the resulting
30 mixture stirred at room temperature for 20 min. Benzyichloride (310 mg/2.45 mmol) was
added and the new mixture stirred at room temperature for 24 h then filtered, concentrated
and the residue purified by silica gel chromatography (3:1 hexanes/ethyl acetate) affording
318 mpg (80%) of the title compound. LRMS: 244.1 (M+1).
METHOD M
35 7-Benzyl-4-cyciohexyloxy-7H-pyrrolof2,3-d}pyrimidine

To a flame dried flask under nitrogen was charged 84 mg (2.10 mmotl) of 60 % sodium

hydride in mineral oil and 3.0 mL of THF and the mixture cooled to 0 °C. Cyclohexanot (0.18
mL/1.70 mmol) was added and the reaction mixture stirred for 5 min. A solution of 102 mg
{0.419 mmol) of the product from Method L in 1.0 mL of THF was added and the mixture

40 heated to reflux for 3 h. After cooling to room temperature, the reaction mixture was acidified



- 39- 5 METHOD R -

4, 5- Di chl J¥Q@9%4398yr r ol o[ 2, 3-d] pyri ni di ne PCT/1B99/01100

4-Chl oro-7H pyrrol o[ 2, 3-d] pyrim dine (154 ng, 1.0 nmol) was suspendeéed in

6.0 nL of dry dichloronmethane in a flane-8-ied flask and to this

m xture was added N-chl orosucci ni m de (147 ng, 1.1 mmol) in one

portion. The resulting m xture stirred at roomtenperature for 18 h, 10 at

which tine th% S\(})ﬁ ﬁn nglé nmoved under, reduced pressure. The resi due was

triturated P I PnP SYICERUEIRT R, vacye- Therpeing eesidpg wasithargslurried in

(72% of the tit lethylzoetptefittered sndihefiltzate concentrated indracudilo Brddde2®/md @6%) g;(tgéaﬁ,)e
HOD S

LRVS: 188 (M+1) d i LRMS: 30
5- Chl or o- 4- pi perlc?jT%oun 23'gya“m%l-l- pyrro?ng)S d

rimdine 15 The
product from Method R (57 ng, 0.3 mmol) was_Efﬂ%Hded in 3.0 nL of tert-
butanol and to this solution was4@dhdeﬂioﬁﬂk¢&ﬂ&o@%;}|@dvﬂ-&ine0 9 nmmol ) and
the resul tingsystem heat f Ction m xtur
was cool ed tg‘ room te-rrr(f)le| MG T i (gro "I;L? 2t ¥ ok Vs & added 4 dvp {141 dnrm_))sodwénetal
sol uti on was adj a%qté%ifeﬁﬁtmlq% biye sejution sfirediat -Z812C tdmain. Asslitied ofdstrig (©128€mmol)
The aqueous |ayebfw§roﬂm¥rﬁ¢ﬂe&iaﬂl wﬁﬁjatosrhedfétﬁér%s L&ew (P)J@E%ﬁ'éb%%mt%‘ﬁod

solution was 20 hen extr | or ane and

conbi ned organic ?/\éi‘ﬂtg‘ﬂ S &5&'{%@? 7% rfg_t1 Wé?i'%?q bYeusiching Hpas Rdditiasy of fBGma .
Evaporation of sef mEmmmm aBjorid4 SAftey evdpormtionedt reom ®aiperdtute fe residual V&R was
purified by sisli ﬁﬂnﬂé‘d wmhi@nﬁto@%amte( bnti n%hzth%?Sﬁ% %é.@?qsa;”e%\,\%at% L5 d

23 nmg (329% of he title conpound as a OW SO

172 [err]C [ err T%CWF( Qd@cWord |u[i%ma]e5|al[\«§1||cf\]was Ppugfied by preparamve7mln(lqger

6H) 3. 65 - 3. 67ckromatdgriphy Bilitdgei2;1 ety aceBitedibxdres) 13 projuce ks FgRsf thd3ifle EdMhpbure) -
Theyj ﬂnh‘?z;dbchﬁiﬁk‘?m%@ ﬁxaﬁﬁ (ﬁﬁgﬁ)z 1 % &8 fin, GRS Y 11,

net hod anal ogous to th
EXAMPLE 92 6.55 (d, 1H, J = 3.2 Hz), 7.11 (d, 1H, J = 3.2 Hz), 837 (brs1H) LRMS: 218.2 (M+1).
(5-Chl oro-7H2pyrrol of 2, 3-d] pyri m di n4-yl) - Exambitysyy| - phenyl ) - am ne
3- Et hynyl phenyl )am ne. Melting Point: 250C

EXAVPLE 93 mefhono

(5-Chloro-7H-pyrrol of 2, 3-d] pyri ifan niigine ani ne

Cycl ohept yl met hyl ani me aMebiiitioh JofP#00Ntmg  1RE51mmbh 3&F; 4%%7%?:90!&2 3-djpyrimidine
EXAVPLE 94

(5- Chl or o- 7H pyr FSPEFLN 30575 FTRVET 70959 019 k(P18 g1oe)) of GyelphRsymerantan agg 100
Cycl oooct y| m@f hymaf-342. mmal) of9h §> Pasdssium tarbliutoxide ZBCthe ré¥vBng B8 BireBheated at refiux

EXAMPLE 95 for 3.5 hr. After cooling to room temperafaRE ¥ réhienRikirelWBs Jidified to pH 1 with 2
-yI 7H-pyrrol o[ 2

N EICFJrB concentrated(?n vacuo. The residue was then partitioned between ethylacetate and
1 N HCL. The aqueous layer was extracted with ethyl acetate, the ethyl acetate layers were
combined, washed with brine, dried over MgSO,, filtered, and evaporated in vacuo. The cude
30 product was purified by silica-gel chromatography (1:3 ethylacetate/hexanes) providing 34 mg
(22%) of the title compound as a white solid. Mp 162-163 °C. *H.NMR (400 MHz) d: 1.22-1.36
" (m, 1H), 1.45-1.64 (m, 5H), 1.76-1.79 (m, 2H), 2.12-2.14 (m, 2H), 4.18-4.20 (m, 1H), 6.50 (d,
1H, J=3.7 Hz), 7.19 (d, 1H, J = 3.5 Hz), 8.61 (s, 1H), 10.0 (br s, 1H). LRMS: 234 (M+1).
EXAMPLE 91
35 5-Chioro-4-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine




-40- 5. VET T

5- Br onp- 4- CWPA@#/6599% pyrrol o] 2, 3-d] pyri m di ne : ﬁ?lﬁag?l?l??oe_d
solution of 4-chloro-7H pyrrol o[ 2, 3-d] pyrimdine (30 g/0.02 nol) dissolved
in 75 nL of chloroformwas added 3.5 g (0.02 no®%- of N-bronosucci nam de and
the resulting m xture refluxed for 1 h. After cooling to room
tenperature, the precipitate was renoved by 10 filtration and dried under
reduced pressure affording 4.1 g (89% of the title compound. [err]H

NMR (400 MHz) (BcDdl 3) [err]: 7.93 (d, 1H, J MBEIHODR) 8 60 (s, 1H).

METHOD U : 4,5-Dichloro-7H-pyrrolof2,3-dlpyrimidine

7- Benzenesul f onyl - 5- br -4-ch /. . - La,.qi .

To a slurry of %/he pr Ogl:@}lo‘}?-‘rfl-ghﬁﬁ?g:ﬁ%@Bﬁn{uﬁAeﬁhéﬁgg%@*&%ﬂ% Sﬁg"ﬁﬂﬁ-‘*"(‘ '!L%(_)rl_:m’)(’f

and 15 cool ed t o d {iehiarqneetiens inadiemg-diiedyfiagk anst to this mituie was addsalNseldaresyecinimide

Pydr '1g ein m'Bner al(149 r}u?,aﬂdnﬁ\&)ﬁ? one pgrtfoﬁ.?ﬂzetréélﬁgn%ﬁngiuwjﬁrrsd étrrédhdteﬁabergtgfeefbrr ‘Q&ﬁﬁ
or m n. Benzenes n chl ori de . . no wa .. adde

L onctron i xt ulE VR MHet Y the SN WhE it Shosr a e PekayhS oyhe esicuB ag T

t hen added ( Mithiviater andlisblated by filtration ayafford 137 me (A2%R df thy tifle tampaundoas = grly

ﬁ/lrziraddji?/ vacuo af f@rdiR%3.097 &(dec). LRME Y88 @®f+1) he title conpound. 20

7- Benzenesul f onyl - 5- br ono- 4- pi peri di n- 1-yl - 7@5&59%0[ 2,3-d] pyri mdine

A mxture of 2.0 g (5.37 mmol ) 6iChidie-4pipeeidint1-fl76pyMelofadidipydniding. 1 g (13. 4
mol ) of i peri di i te apgl e 1 NgA

at 60 [err]C fgér 2 h. At ?@%‘ggﬂ"n@&{\%@ﬁ (5?%%,()%'.%?%5%%&%%?%?84 {92‘3 gg{z‘ic{fit%g
m xture was parti thusnelang & s selutiop ap dfenderingtdiee 8- R mragiiend the rggiiting sygiem
m). TPe fli g hlt or grmbtlaaaﬁ_emy&n h\!\ﬁﬁ? ]g&rabnda_el @S gﬁ@éﬁoﬁ%&%b%@étnﬁuefag’@%ml atdHWds
concentrated to dryne i n,vacuag ordin . e ti .
conpound. [err]H N%E?{é@dnq‘) ‘?heﬁ%\g "V(%"%fg["e"rﬁ &'%f/%gga"ft W(aﬁ]i'e%f‘ﬁlﬁ' ether.
3.54 - 3.57 (m A4Hhe afuds@s (ayer sl rerjoved 2ndadilisfed t7 pB0I2(with 2 NHNaOH. The ol@ibn (was

(1I\H/I1+13] = 2.0 Hzyg 8nenlexiraded?k 15Thi it dichrdhittifafie andthe c&n*ge}@dwé_?_ﬁ%%cs&agﬂ@ﬂmo ith water
5- Pheny! 4- pi per i dithempring pndzedoner MaSP.o Exanpration ofsplygnh afforded 45 mg of a yellow solld that
stirred sol uti on ofastpodfied by diimatgef chamaldgtdpbyl(3M dftiyO&cetatp/Hexahas) topeld 23 imy (32%) afl
of di oxane - : Je) f nyyl ' '

nmg (0.356 mmol ) omét'tgqgﬁ??uﬁﬁgg?‘é&%&%i'u'mjo 7gs1 ate ﬁpﬁg&%@%b&%&&%
(0.006 mmol ) of t et dms§H)r 3§/ I(BHEYphiHe) 1H) 8.31 (s.35)-LBRMSLAA7 WMrHd)r esul ti ng
m xture was degmssed W thB tith dofrpEREs SEkampled 9269k vidre Arofhrédtyra] fetioarandiSyols todat
After cooling to rRom Lenmer ature, 1.0 nL of nethanol was added foll owed by
50 ng of NaCH ar?ﬁ UITe*WeW 1mi xture stirred at roomtenperature for 1
h. The resulting mixture was then par t EXAMPIE®et ween di chl or onet hane

and Wat eri Ej hte didchl or omet Fgmndr@-yﬁrgxﬁsxb%, - FHmidAIN)-(3-ethynyicihenyl)-amine
Silica-gel  chront MBI Mats PIRARE, hoxanes) af fording 13 mg
( 20%9 of the sétle conpound. 40 'H NVR (408XAMBLE $CDCl 3) [err]: 1.33 -
1.34 (m 4H), 1.43 - '1- 44 ((Efbhl%l-'@#H-gyr?tﬁo[2,swin(im-4&U)gmloheptyl-methyl-amine
Cycloheptyimethylamine. Melting Point: 162 - 153°C; LRMS: 279.8.
EXAMPLE 94
: (5-Chloro-7H-pyrrolof2,3-d]pyrimidin-4-yi}-cyclooctyl-methyl-amine
35 Cycloooctylmethylamine. Melting Point. 151 - 153°C; LRMS: 293.8.
' EXAMPLE 95

5-Phenyl-4-piperidin-1-yi-7H-pyrrolo[2,3-d]pyrimidine




-41- 5 7.12 (s, 1H), 7.27 (t, 1 H J=7.2 Hz), 7.38 (t, J 8.0 Hz),
7.45 (d, M@99Ks980. 8 Hz),  8.42 (s, 1H) . LRMVS: 279.2 (ﬂﬂril}m/“ll“o

The title conpounds of Exanples 96- 99 were prepared by a nethod anal ogous
to that described in Exanple 95. -40-

EXAMPLE 96 10

Cycl ohexyl - net hyl - (5- phenyl - 7H pyrrol o[ 2, 3-d] pyri m di n-4-yl )-am ne

Cycl ohexyl met hyl am ne. Mel ting Poi nt 200[erréC‘ LRVS: 307. 4.

EXAWPLE 97 5

Cycl ohexyl - [5- (4-f | uor o- phenyl )-52$+omw.ai|¢}{).au$yq-]>ﬁm3 rmd.ﬁeyl ] met hyl -
gg 5 4. 15 Cycl O'Poeé( Xt!rrng’ go%lona QP 4—c%lorolvm Eyrggp@&]pyrlmlg% ol;'dlssolved

Bi cycl o[ 2. 2. 1] hept75 Mlyaf -chigroforye was adzed 3.519r(B.0Mol) of- "H?W?qummlde@ny the-resviting

Bi cycl of 2. 2. 1] hepbuds dhux@iton € h. WrdfRooling To fbom temperature, the precipitate was removed by
EXAMPLE 99

[ 5- ( 3- Chl or o-1Bhefitatipn apd dricd ugder reduced presspe Afigrding 4.1,9 (89%), &f %, 85'&1”"??89?%/ 'Ham

ne 20 - RVBI(400adHz) (GRSEhY: 7 QA1da aH, LR_VEHZ)ASED (8. 1H).

EXAMPLE 100 METHOD U MVETHOD X

4- Pi peridin-1-yl - 7H-pyrroI023dIyr|md Mbonltrlle To
a stirred solution of 4-cH-Renzenesulionyl-§broms L pralof2ed-Apyrimiding; trij | e

(54 ng/0.3 25 mml ) Td arsmpﬁbet&e bybdtnh&roﬁﬂtnétﬁdﬁ 'Df(4 T gxmmemdu) i® DMFad15 ,mLJ .and\m

Chem Soc. f:oo l’t? élgé)as adci 1%# : egr%f)ta@ 6%% soqilum h?&r@de x#%ﬁ\e%k Fnla dded

pi peri di ne ( [erT
heat ed at ref| uxrepdfngmigurg stifrpg aéf’ {'e for 38 Hin- n@e"F@I‘eF%fefM chiofige m 9’%”8 wak was

tr ?ntsf erred to ?atﬁi@@&lﬁ@kﬁ&h&n ﬁmm&arﬂiﬂtoﬁ?dmfemﬁerﬂt}ﬁeh{:ﬁhﬁ?ﬁﬁ %_&Om. gva)er wifen
sol ution was extr 20X Wi | cqnbi ne e
layers were adj ug@&%%gd“"ﬂ ﬁf‘di%ﬁﬁsﬁg? st'd§6m°V9'é8¥ E&‘Pﬂ ﬁ?‘ﬁ%&&‘faﬁ‘é" ?ﬁ%%ugsg

sol uti.on form ng(8&%pefds tie compounthi ch was col |l ected by filtration,

washed with wgter and dried under reduced WERFOBE (0 give 29 ng (42% of
the title conpound a col ssolld @ - 21 C' err HNIVR
(400 IVHZ) (acet one- d6) [7- ene Ul |~ -promo-4 - -q ll m
4H), 8.12 (s, 1H), 8.ARfixws of2H)g(5§Rthrol) BtRe prMuetfm)n Method U and 1.1 g(134mmol) of
EXAMPLE 101 35 plgendme in 10 mL of tert-butanol wa ffeatdy With sftiddi 086 &lidn 2. After cooling to

-yl -7H pyrrol of 2, pyrim di ne
room témperature, the reaction mixture was partitioned between dichloromethane (25 mL) and

O

25 water (26 mL). The dichloromethane layer was dried over sodium sulfate (Na,SO,) and
concentrated to dryness in vacuo affording 2.2 g (97%) of the title 'c0mpound. "H NMR (400
MHz) (CDCI,) 5: 1.63 - 1.72 (m, 6H), 3.54 - 3.57 (m, 4H), 7.53 (t, 2H, J = 2.0 Hz), 7.60 (s, 1H),
7.61 (t, 1H, J = 2.0 Hz), 8.17 - 8.20 {m, 2H), 8.43 (s, 1H). LRMS: 422.7, 420.7 (M+1).

' METHOD W
30 5-Phenyl-4-piperidin-1-yl-7H-pyrrolo[2,3-dlpyrimidine

To a stirred solution of the product from Method V (100 mg/0.237 mmol) in 1.0 mL of
dioxane was added 32 mg (0.261 mmol) of phenylboronic acid and 75 mg (0.356 mmol) of
tribasic potassium phosphate followed by 7 mg (0.006 mmol) of tetrakis(triphenylphosphine)
palladium. The resulting mixture was degassed with nitrogen and stirred at 100 °C for 48 h.

35  After cooling to room temperature, 1.0 mL of methanol was added followed by 50 mg of NaOH
and the new mixture stirred at room temperature for 1 h. The resulting mixture was then
partitioned between dichloromethane and water, the dichloromethane layer dried over MgSO,
and concentrated to dryness in vacuo. The crude product was purified by silica-gel
chromatography (2:1 ethyl acetate/hexanes) affording 13 mg (20%) of the title compound.

40 'H NMR (400 MHz) (CDCl,) &: 1.33 - 1.34 (m, 4H), 1.43 - 1.44 (m, 2H), 3.26 - 3.28 (m, 4H),



-42- 5 MVET

4- Chl or o- 5-WOAYEssPR pyrrol o[ 2, 3-d] pyr| m di ne ollmg 9/01100

sol ution of 4-chloro-7H pyrrel o[ 2, 3-d] pyrimdine (30 g/0.02 nol) d| ssol ved
in 80 nL of chloroformwas added 4.5 g (0.02 m)f‘*) of N-iodosuccinimde and
the resulting m xture heated at reflux for 1 h. After cooling to room
tenperature, the percipitate was 10 renoved by flitration and dried under

R,E?ﬂ,%gdzpressurse YILLANG 3 @18, S223%200 38 RS L L's% ha), 7.4550 POV 8 12), .42 s,
7- Benzenesul f onyl -#)cbiRia$:279R2 (M3dp- 7H- pyrrol o[ 2, 3-d] pyri m di ne

The title compound was ﬂhg@?‘g‘zﬁ{a?ﬁs W&Xh@Uééélgﬁgeg%ﬂeP%&m% Héth El%%?icﬂﬂat

the 15 product from Met di ng teria

419.6 (Mrl), 279. ~described in Example 95. VETHOD
AA . : EXAMPLE 96

7- Benzenesul f opyl - 5-i odo- 4-Qi i di !gi glg g i

The title conmpound was pre otz J'BWEVE‘ 2

usi ng the pr oduct Gyclohexymetigamine.: YelinaRpint@00°FelRMS: B87.¢0onpound. LRVE:

469 (M+l), 329.1. 20 EXAMPLE 97 METHOD BB
7- Benzenesul f onyl - 4- pi per| di
-yl -5-triethyl s%/l anylp e'? -(4- - ) TH-pyrrolo[2,3-d]pyrimidin-4-yi]-methyl-amine
d] pyri m di ne Cyclofiexylenethylamind - MeltimaPdirit: 280°CULRMS: 3R5.4.r ogen was

charged 211 ng4£0.5 nmmol ) of the product Exj\ﬁpmggat hod AA, 19 ng (0.1

mol ) of copper (1) iodide and 58ng(20 .
tetraki s(triphenyl phosphi ¥ i0yislof2 - -phgnyt VSRR S YA 14
m. (1.0 mmol ) of tmcmmt.am_pm_wmhlﬁh 217Rm&3(35.45 mml) of
triethylsilylacetylene as a solution in 1.5 DMF. The
resulting mxture stirred at roomte eraturEk LIEY , at Wmch tlrre 5 0
m. of water wer e adHSLChig pay!) 2,3 inysimidin-d;y s Ry bmethylra
The ethyl acetage extra@,;ddg@ﬁymretmmme Lmeemssj\@sm and concentr at ed in
vacuo. The resulting crude product was then lII by 30 silica-gel
chromat ography (7:1 hexanes/ethyl acetate) 9194 ng (89% of the
title conpound. LRMS: 481 (M+1), 341. METHOD X

METHOD CC 4-Piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonitrile

5- Et hynyl - 4- |er|d|n1 | - 7H-D e —— To a .

sti rrgdysol ulto i gn of the' BWGSPX'WPBI‘F? bIRS: E%"?“i@)’ dﬁé?’ﬁ?‘ﬁﬁsﬁﬁ%?ﬁ‘fnﬁi‘%%'B?’Q‘éd
in 35 2.0 nL @8 dmyolfkifepaces tydikechetiod piif @séhddetndl., (JOAA. Ohaph.)Soof 186981 8 2102)
solution of LRhdndBY V4, gmaﬁ Hibdd WAL hd&d'a"bemfe (53m<mre%swnas nshmeéa;wg

stirred at room tenperature en was transferred
nmet hanol sol ution 'PG‘“G’ W9 thed heatph Phfiex Ej" 3f5 k@F aftgfcopling, to room t?ﬁ‘B@fW‘é was

stirred at room t efgefefédibe sbfdratdd fulingl.ana BilliteAOME @MEr @0 61l). | The\sdiitith wableRtracted
residue was 2 x 10 mL with 1N HCI, the combined aqueous layers were adjusted to pH 7 with 2 N
30 potéssium hydroxide (KOH) solution forming a precipitate which was collected by fiitration,
washed with water and dried under reduced pressure to give 29 mg (42%) of the title
compound as a colorless solid. Mp 209 - 211 °C; 'H NMR (400 MHz) (acetone-d6) &: 1.72 -
1.74 (m, 6H), 3.72 - 3.79 (m, 4H), 8.12 (s, 1H), 8.29 (s, 1H). LRMS: 228 (M + 1).
EXAMPLE 101

3B 5-Ethynyl-4-piperidin-1-yl-7H-pyrrolo]2,3-d]pyrimidine




partitioned between water and ethyl acetate, the ethyl acetate |ayer washed
with wat ewo9$538 brine, dried over MgSO err] and concAFEYEI¥YNY% dryness
‘in vacuo. The crude product was

- 43- 5 purified by silica-gel chronmat ograﬁghy (2:1 ethyl

acet at e/ hexanes) affording 72 ng (64% of the title conpound as a white
crystalline solid. Mp 179 - 181 [err]C. [err]H NVMR (400 VHz) (CDC 3) d:
1.72 (br s, 64, 3.20 (s, 1H, 3.82 - 3.83 ,- 7.47 (s, 1H), 8.35 (s,
1H . LRVS: 22 (M) b (s 19 (
-44- . } 5 4-Chloro-5-iodo-7H-pyrrolof[2,3-d]pyrimidine

CLAI PI\I/B _ To a stirred solutibn of4-EhIAPTHLBEHrol2,3-H)By ririingL{b®g/0.02 mol) dibSdived
%{ e'; r ]e ipga;msfgﬂ%‘ls ?nlxllt %fegtﬁ%g ¢ a\gslasea 3& 5,.5 tgflglbg (r)r}col) o! %d%éurcl:cinimide and the resulting

mixture heated at reflux for 1 h. After cooling to room temperature, the percipitate was

10 removed by flitration and dried under reduced pressure affording 4.6 g (82%) of the title
compound. '
METHOD 2
. 7-Benzenesutfonyl-4-chloro-5-iodo-7H-pyrrolo]2,3-d]pyrimidine

The title compound was prepared as previously described in Method U using the
15  product from Method X affording 5.4 g (80%) of material. LRMS: 419.6 (M+1), 279.7.
METHOD AA
7-Benzenesulfonyl-5-iodo-4-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine
The title compound was prepared by the procedure described in Method V using the
product from Method Z to produce the fitle compound. LRMS: 469 (M+1), 329.1.
20 METHOD BB
7-Benzenesulfonyl-4-piperidin-1-yl-5-triethylsilanylethynyl-7H-pyrrolo[2,3-
d]pyrimidine
To a flamed-dried flask under nitrogen was charged 211 mg (0.5 mmol) of the product
from Method AA, 19 mg (0.1 mmol) of copper (l) iodide and 58 mg (0.05 mmol) of
25 tetrakis(triphenylphosphine)pal!adium. To this.mixture was then added 0.14 mL (1.0 mmol) of

triethylamine and 0.27 mL (1.5 mmol) of triethylsilylacetylene as a solution in 1.5 mL of dry

DMF. The resulting mixture stirred at room temperature for 3 h, at which time, 5.0 mL of water

were added and the mixture extracted with ethylacetate. The ethyl acetate extract was dried

over MgSO, and concentrated in vacuo. The resulting crude product was then purified by

30 silica-gel chromatography {7:1 hexanes/ethyl acetate) affording 194 mg (88%) of the title
compound. LRMS: 481 (M+1), 341.

METHOD CC
§-Ethynyl-4-piperidin-1-yl-7H-pytrolof2,3-d]pyrimidine
To a stirred solution of the product from Method BB (194 mg/0.40 mmol) dissolved in
35 2.0 mL of dry THF was added dropwise 0.4 mL (0.4 mmol) of a 1 M solution of

tetrabutylammonium fiuoride in THF. The resulting mixture stirred at room temperature for 10
min, then was transferred to a methanal solution (3.0 mL) containing 1 g of KOH, the new
mixture stirred at room temperature for 15 min. and concentrated in vacuo. The residue was
partitioned between water and ethyl acetate, the ethyl acetate layer washed with water and
40 brine, dried over MgSO, and concentrated to dryness in vacuo. The crude product was



[err] 10 whereiny is 0, 1 or 2; R4
i s sel ect edV® pu68988he group consi sting of hydrogen, (C[ err] P@@?ﬁ")‘%kyl
(C2-derr])al kenyl, (C2- Cerr])al kynlyl wherein the al kyl,

al kenyl and al kynyl gr oups are optionally substftuted by

deuterium hydroxy, am no, trifluoronmethyl, ((err]- C[err])al koxy,

(C -Cerr])acyloxy, (derr]- C[err])alkylamno

err err])al k ano err o
(o Ol ot 1) al kPny Poied BElspaps E%g\emrf&w%zﬁh&l%%%a% & ghoins g 64%) ot ne
((err] - err]) cyditioeinppindaservite crystaliineysolido Mk 179 -d8b tp 1HsNIIR ({400 r\iiZ) yCDCl,) d:
substituted by de‘itﬁr(b,“éns 32065, 1, 3.8 45.8% Ym, A1 797 (4 W], |8L3@f(9"ﬁ4)h>{.|ams 227
(derr]- CG)aconxy Hf err])acyl am no, ( err]( deérr])al kyl am no,
((derr]- C[err])alkyI)Zamno cyano, cyano((err]-Co6)alkyl,
tnfluororrethyl(C[err] C[err])alkyl nitro, nitro(Cerr]-Cerr])alkyl
or (err]-Cerr])acyl am no; R5 is selected from the group
consi sting of trlfluoronethyI(C[err] Cerr])alkyl, (Cerr]-

C3) al kyl (di fl uorometthylene)(Cerr]-C3)al kyl, (C3-Cerr])cycl oal kyl wherein
the cycl oal kyl group is optionally substituted by one to five
car boxy, cyano, am no, deuterium hydroxy, (Cerr]-(err])alkyl,
(Cferr]-06)al koxy, halo, (Cerr]-C6)acyl, (Cerr]-0C6)alkyl am no,
amno(C[err]-Cerr])al kyl, (Cerr]-C6)al koxy- CO NH,

(derr]-C6)al kyl am no-CO-, (C2-Cerr])alkenyl, (C-Cerr]) alkynyl,
(Jerr]-derr])al kyl am no, am no((err]- CG)aIkyI 25

hydroxy(C err]-C6)al kyl, (Cerr]-Cerr])al koxy(C[err] Co6) al kyl ,
(derr]-Cerr])acyloxy(Cerr]-Clerr])alkyl, nitro, cyano((err]-
Clerr])alkyl, halo(C(err]-Cerr])alkyl, nitro(Cferr]-Clerr])alkyl,
trifluoronmethyl, trifluoronethyl((Jerr]-Clerr])alkyl, ((err]-
Cerr])acylamno, (Clerr]-(err yl am no(C err]-C6)al kyl

NN

|

])ac
(derr]-Cerr])al koxy(Cerr]-Cerr])acylamno, amno((err]-
Cerr])acyl, amno(Clerr]-Cerr])acyl (CJerr]-Cferr])al kyl,
(derr]- C[err])al kylam no(Cerr]-C(err])acyl,
(derr]-Cerr])al kyl)2am no(C[err] - Clerr])acyl,
Rerr]Rerr]NNCOO, Rerr]Rerr]NNCO((err]-0C6)alkyl,
(derr]-Cerr])al kyl-S(Oferr], R15R[err] NS(O[err], 30
RISR err]NS(O [err] ((err]- CG)aIkyI, Rerr]S(Oferr] R6Nerr] Rerr]S(O
Rlerr]N(C[err]-C6)al kyl wherein mis 0, 1 or 2 and R15 and
Rlerr] are each independently sel ected from hydrogen or
(derr]-Cerr])alkyl; or R5 is (C3-
Cerr])cycloal kyl (CJerr]-C6)alkyl, ((err]-C6)acyloxy((err]-0C6)alkyl,

err]-C[err])aI_ koxy(C[err]-Cerr])al kyl,
5 pi perazinyl (C[err]-C6)al kyl,
rr])acylamno(Cerr]-Clerr])al kyl,

err e

Jaryl (Jerr]-Cerr])al koxy((ferr]-Cerr])al kyl,
)

)

1-
C[iar heteroaryl (CJerr]-Clerr])al koxy(Clerr]-Cerr])al kyl,
rrj]- al kylthio(Cerr]-Cferr])alkyl, (CJerr]-CJerr])arylthio(Clerr]-

5555 5Q

ol
r]
Cg
C6



Cerr])alkyl, (derr]-0c6)al kylsulfinyl(Cerr]-Cferr])alkyl, .
(Cderr]-CwWorpssmg| sul finyl (Clerr]-C6)alkyl, (derr]- PCT/1B99/01100
Cerr])al kyl sul fonyl (C[err]-0C6)al kyl, :
(Clerr]-Cerr])arylsul fonyl (CJerr]- C[err])al kyt4-

amno(Cferr]-Clerr])alkyl, (derr]-
Clferr])al kyl am no(C[err]-CG)aI kyl, ((Cerr]-Clerr])alkyl)[err]am no,

(C[err]-C[err]QaI kyl, (C2-Co6)al kenyl, (C2-C6)al kynyl 10 wherein the
al kyl, alkenyl™ and al kynyl groups are option ubstituted by one to five
cyano, S ni tir o, AsPoPouridofitee formwla hydr oxy, car boxy,

(dJerr]-0C6)acylamno, (Cerr]-derr])alkoxy(ferr]-Co6)acyl am no,
amno(C[err]-C6)acyl, (Cerr]-Cerr])afkyl no(Clerr]-Cerr])acyl or
((derr]-Cerr])al kyl)2am no(Cerr]- ; or Rerr] is
Rlerr]COCerr]-Cferr])al kyl or R13 $r])qycl oal kyl wherein
Rlerr] is RlerrJ]Oor Rerr]R err]N whereiln Olg R err] are
each independently selected fromthe oup Honm sting of hydrogen,
deuterium ((err]- 15 Co6) al kyl ,
gg[[er r} - g[[ er r} g ﬁro%v'{héﬁfnaﬂhﬁdeuﬁﬁl)ydc@ptab@rsj?ﬂ; thlerﬁof"I wherein . lis R |
err]-Clerr et er oay r])a or err] is err],
Rlerr](Cerr] -C[err])% éy(gq"pogt]‘efqmu' or R{err] (C3-d err])cycl oal kyl
wherein R err] is (CJerr]-Cerr])heterocycl oal kylg5
(err]-0C6)acyl pi perazi no, (Cb6- C epr])aryl pi perazino,
(derr]-derr])heteroaryl pi perazino, err}l }.r1)al kyl pi perazi no,
(Ce-Cerr])aryl (Cerr]- C[errNaIE glperazmo
(derr]-Cerr])heteroaryl (Cerr]-Cerr])al I|<yl pi perazi no, norpholino,
t hi onor phol i no, pi peridino, pywolidino, piperidyl,
(Z(C)J[errc][ C[f)r[]]%al\n}ﬁh‘r’eialy@eﬁdhdmw (Jerr]-(err])arylpiperidyl, (Cerr]-
err et er oar |
(derr]-Cerr])aryl (y p'F Eﬁ}qe@&%ﬁmtgeaqrw Gﬁp%%lpq g]f)pp'drogen (C4-Ce)alkyl, (C,-Cg)alkenyl, (C,-
(d err]-d err]) h&selkgur wherelh ehe Jalkgs alkehyy |lapd pikynyd \droups are optionally Substituted by
(qerr]-derr]) agydteuRe hyddky, amino, trlﬂuomr{/\ﬁ}lhyl (C,-C,)alkoxy .- (B{a@%%& (CS C%al%g%%)o of

§<|h§ Bor T“zgr chd (c* gs)a'ly')zamm cyano, nitro, {{C,- ﬁ{)ﬂ'fer"y' -Cda'bﬁnwp(%fcslaﬁéawm RURYis

[err] (Cs-Gbieycioaliy! gyheteinatie pycmnlieyl egrap isnclstipreaiiyl asabstivited byo dduterium,
hydroxy, amino, trifluoromethyl, (C,-Ce)acyloxy, (C,-Ce)acylamino, (C,-Cglalkylamino, ((C,-
Ce)alkyl),amino, cyano, cyano(C,-C.)alkyl, 'triﬂuoromethyI(C1-Cs)alkyl, nitro, nitro(C,-Cg)alkyl
or (C,-C¢)acylamino;

20 R® is selected from the group consisting of trifluoromethyl(C,-Cg)alkyl, (C;-
Cj)alkyl(difluoromethylene)(C,-C;)alkyl, (Cs-C,o)cycloalkyl wherein the cycloalkyl group is
optionally substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C,-Cg)alkyl,
(C4-Ce)alkoxy, halo, (C,-Cgacyl, (C,-Ce)alkylamino, amino(C,-Cg)alkyl, (C,-Cg)alkoxy-CO-NH,
(C4-Ce)alkylamino-CO-, (C,-Cs)alkenyl, (C,-Cg) alkynyl, (C,-Cg)alkylamino, amino(C,-Cg)alkyi,

25 hydroxy(C,-Celalkyl, (C,-Ce)alkoxy(C,-Ce)alkyl, (C,-Cs)acyloxy(C,-Cealkyl, nitro, cyano(C,-
Ce)alkyl, halo(C,-Cealkyl, nitro(C,-Cg)alkyl, trifluoromethyl, trifluoromethyl(C,-Cgalkyl, (C,-
Ce)acylamino, (C,-Cg)acylamino(C,-Celalkkyl, (C,-Ce)alkoxy(C,-Cg)acylamino, amino(C,-
Ce)acyl, amino(C,-Cg)acyl(C,-Ce)alkyl, (C,-Cg)alkylamino(C,-Cs)acyl, ((C,-Cg)alkyl),amino(C;-
Celacyl, RM™R'™N-CO-O-, R™R'™N-CO-(C,-Cy)alkyl, (C1-Cs)aikyl-S(O)m, RRNS(O)m,

30 R™R™NS(0), (C,-Ce)alkyl, R**S(0),, R™N, R'*S(0),,R*®N(C,-C;)alkyl wherein m is 0, 1 or 2
and R* and R™ are each independently selected from hydrogen or (C,-Cg)alkyl; or RS is (C,-
Cso)cycloalkyl{C,-Cg)alkyl, (C4-Ce)acyloxy(C,-Cg)alkyl, (C,-C¢)alkoxy(C,-C¢)alkyl,

I

|



-46- 5, F, Kand P are each independently oxygen
wherein d iwWO@%630%Hr 2 NR[err] or CR7Rerr]; gPCT’m%/&)lﬁju_
Rlerr] is selected from the group consi sting of_4 _,ydrogen, (err]-06)alkyl,
trifluoronethyl, trifluoronmethyl (Cerr]-Cerr])alkyl,
(derr]-Cerr])al kyl (difluoronethylene),

(dJerr]-C3)al kyl (di fluoronethylene)((err]- C3) al kyl

(derr]-Cerr])al EQFQAQH!@ gm@er(é %?a%}’l!ammo(?&a)alkyl (Gt c:,,,)anrw(c,?i 2)alk;:xy(c1 Jalkyl,

I
16 Glerr]) abyT, QeSanerraOEr PPRRYIE gt 5 RS feCominot;

(Jerr]-gerr])ardafder r | (CE0:pikylifinyl(C-Colalkyl,  (Co-Ciolarylsulfinyl(C,-Colalkyl,  (Ci-
E g[[ oo } - g[[ oo } g gfﬁ%@é rtj?:}yfg-%ﬁ'ﬂrlﬁyﬁareg{:s}éﬁy%ulfonyl(m-cs)alky:, amino(C-Colalkyl,  (Cy-
(C err]-d err]) ar Pe)kylaming(CECHalkY]. ) 6@ yFelathydpmino, CE:ReRlyl, (C-Celalkenyl, (C,-Coalkynyl
(Clerr]-derr]qcy@neminkbd alkyl, alkehyBand alkynyl gmu@i@)bﬁﬁdi\aﬂyi%%{tl@éﬂrﬁy]dng@ flele¥ino,
?gre(r);(]y( g26) aC|) Eloig;l("@? %lo rJeLten err&}:&?g gc: C(@ é:? c;?lam%o {C,-Cs)alkoxy(C,-C;)acylamino,
pi perazi nyl (( er r JamBlod+Ce)pal, kih-Ce)alkylamino(C,- Cs)acyl or ((C,-Ce)alkyl),amino(C,-C¢)acyl; or RS is
E CC:[[ :; ; } CC:[[ :; ; } g :?iﬁ ?ﬂg[(g%aﬁ@g h"@b&fardcf@yklﬁ kyl wherein R" is 2"O or] R"’°R2‘N Yvherem R and
- err])het er od¥ yare ef@r"ﬂeveqdéw]sy'a?%m e graup censisting 9fav 99en ! deuterium, (Cr-
rr]-C6)al kyd t msﬁ(kﬁ[ @%-Clo)a@{l(e'{ Chaliyli sty {Ce-Co)hétérb@yi(Q,-Co)blRyl; or R® is R™, R™(C,-Cy)alky!
;H aalle;; H ;) g.l ks{d; ﬁ lc%%@ re R"‘ 1)( o (fegpfzterocycloalkyl (C,-Cs)acylpiperazino, (Ce-
rr]-Clerr])ar ﬁmwiplpmqrr@q é‘Fsrq ’G[GEQEFY]P}%WW (G-Cplalkyigiperazino,  (Ce-Cio)aryCi-
d err])al kyl sul f onyJalkibigsradinoC6 Y@l ds)reteroaryi(C,- Cs)alkylplperazmo morpholino, thlomorpholmo
E CC:[[ ; H CQerr])aryl Sr&; {?gmelf’ %81(1&[ ePC%%r&B% ) @alkylmperrrgmyp( %eE: ;ary?G endylfy (Cs
((Cerr]-Co)al3yl )szmewe(y@[pemdv} {CFer)ryi Gt GelakylpiRpriglyly | @X-10Eeroatyl Cl-Cs)alylpipetidyl
wherein Rerr] is o c,-Coacyldi qgmr R20R[err] N wherein R err] and R21 are
‘each independently selecte romt he up consi sting of hydrogen,
(Clerr]-Cs)al kyl, ([ ePFR- 'ﬁgwrﬁj’fé'?%ff"?'&{aerr] Cerr])al kyl or

(derr]- C[err])heteroaryl (derr]- C[err])a(G:lyJ) or Rerr](C2- 20

Clerr])al kyl wher ein R err] IS (C[er\r_]._.((:{;g”])acyl pi per azi no,

(derr]-derr])aryl pi perazino, (dern]-
C err]) het eroaryl pi perazi no, (derr]qderr] )yal kyl pi perazi no,

'QAA/-\’-\’-\/—\'Q

(C6-Jerr])aryl(Cerr]-Cerr])al kyl pi pe , (derr]-
Cerr])heteroaryl (CJerr]-Cerr])al kyl pi perpzi no, norpholino,
t hi onor phol i no, piperidino, pyrrolidino, pi peridyl,
(derr]-Cerr])al kyl piperidyl, (Cerr]- )aryl pi peridyl,
(derr]-derr]) hetgerwi @|1Q§r2|dyl (derr]-cCerr])aryl(derr]-
d err])al kyl pi peridyl (%er C[err])heteroaryI(C[err] Co6) al kyl pi peri dyl,
(derr]- C[err] Ikoxyaé‘&? r] C(ferr])al kyl am noaryl, 25
((derr]-Cerr])al kyl [@rRinaa'grwmofyhefonm(aC[ err]-Co6)acyl pi peridyl;
R7 and R err] are each independently select p fromthe group consisting of
hydrogen, (Cerr]- derr])al kyl, amfio, hydroxy,
(dJerr]-(err])al koxy, (derr]- C[err])alkyl mno, ((C -(err])alkyl)am no,
(derr]- C err])acyl am no,
(Cerr]-derr])acyl (Cerr]-derr])al Kflganm ng, {ar boxy,
(Cerr]-derr])al koxyacyl, (C[err]-Cerir] Nam noac
((err]-cCo6)al kyl)2am noacyl, am noacyly bomethyl
trifluoronmethyl (Cerr]- C[err])alkyl err]- C[err])alkyl 30
(difluoronethylene), (Clerr]-C3)al kyI( i fl uoronet hyl ene) ((err]-C3)al kyl,
(d err]-d err]) ar whereif& hGhejrard e inaepzadently O to 3;
(dJerr]-derr])aryl((err]-derr])alkyl,
(err]-Cerr])heteroaryl (Cerr]-Cerr])alkyl,
(derr]-Cerr])aryl (Co-Cerr])aryl, (Cerr]-Cerr])aryl(Cerr]-
err])aryl (Cferr]-C6)al kyl, (Jerr]-Cerr])cycloal kyl, '
C3-C6) cycloal kyl (C[err] - C[err])alkyl hydroxy(C err]-Cerr])al kyl,
derr] ) acyl oxy(C[err] Co6) al kyl ,
C[er—r-]’Cb')'ﬁlTo'x,qj_L4 Clerr])al kyl, piperazinyl((err]-C6)alkyl,
err o] err err])al kyl, i peridyl,
& B 1> " e
Co-C er r]ﬁar'yI(C[err] Co) al koxy(C[err] Co6) al kyl , (C5- 35
err])heteroaryl (CJerr]-Clerr])al koxy(C[err]- C[err])al kyl ,
(C[err] C[err])alkylthlo(C[err] C[err])alkyl



Cerr])alkyl or Rerr](C3-Cerr])cycl oal kyl wherein:

5
R[err] i s VOP¥¥M8 Clerr])acyl pi perazino, ((err]- C[err])a???’é?’g?@i‘&?mo
(derr]-derr])heteroaryl pi perazino, ((err]- C_)1 |l Kyl pi perazi no,

(derr]-Cerr])aryl (Cerr]-0C6)al kyl pi perazi no, C[err]
Cerr])heteroaryl ((Jerr]-0C6)al kyl pi perazi no, norpholino, thionorpholino,
pi peridi no, pyrrolidino, pi peridyl,

C6) al ky!| I d 6
E g g: H g )e(rar iﬁ‘%’hpc% pe;;j))l(l ag:ﬂéﬁl?&é}'ﬂ:ﬁ GE! egée}\WX gér'rf%;é), )\frbe(-ral d 1s 0 1 or 2, NR® or
Cl err])al kyl pi per Rdé -
Clerr]-Clerr])heter o Vi$ E€pated frontjtrer grbypatdnyisting rhemydlk)den OfC,- Cs)alkyl trlﬂuoromethyl
g[ err]-Cerr]) a%&;&bﬂ&ﬁﬂ(@}’b@a:@f L & -&%&Vip(dﬁﬁorcighb‘i‘hgleae) B atkyiiRiciehyiene)c,-

(
[orr]
Z is hydroxy, (il 0551£6)R@W(%‘PG)NR{ eﬂ?ﬂ'@?"ﬁh@\“e@ncﬂqcé'r r ]((Caﬁdalmzamm((bach
i ndependent | y10 ICs)acvl ,1{€,-C o, (Cl-Egheteraam, t (CECYHaIP,- Ge)éﬁtﬁ' ,d)filetSroa r?gj

i per.i
R G PR T
(Cerr]-derr]) arcy)l“'!("@ﬁué)"ﬁc]' CQ?'EVI’ r PydsdFe-geliet. i (ﬁﬁ’rcs)acleX)((QECs)alkvl (C -Cs)a'koxy(Cz
Clerr])heteroar yl%ﬁw rp]peﬁﬁnhﬂbm)ﬂkype(G,Idmbeylaﬁﬂo@fﬁc};)alﬂﬁ) 6 iRy, C‘%lkoxy(cr

g:[qerG: ]r % agfz E:][ )e?: ) I@[‘er r ‘]Cfcg%{} %“)’ %@&&Wff) éﬁ%’%‘r oaf§reiaidhiCEeslkyky| (Cs

C6- q err])artf ( ChdanithioG-Eanlky). aK6]1FCs)a(kﬂ§twinYIQG©E)GRW] )@ GheGEEIYIC, Coalkyl, (C,-
err])aryl (Cf er iy &}‘hﬁﬁféﬁwéﬂld@élky ﬁs ,J}Jqﬂs@[ d)c?% loal Eéﬁn (c ﬁzauryl (€,

ot r D v SR Skl Gy (b zrmfﬁe TG virei? RS

ydr oxy, ( C[ e rR"’pof:B@R‘Fl]l wbezsih B%ynd R*Chre leadmmb@tj&my(selecﬁu Rérh &@ighp chrisisfig | -

e one el L o A v
| kyl sul f Ry Celgll- caeein) arky su|5f oxri- s%fM‘P'PRSaZ'no (Ce-Cro)arylpiperazino,  (Cs
rr]-Clerr]) a|CK)Vétmfﬂﬂpef42(nG[ erc e Ebkyipbiedin? ACL-ORary(Cl el ipiperazino,  (Cs

r])acyl pi per %@ﬁ;ﬁamﬂ»@ r rn]lc)rﬁ'!ohw\él plh%rrpr@éolmo piperidino,  pyrrolidino,

(C6-Cerr])aryl( erazi no
r]) het eroar yIPPGL'[ (‘-]1 C@SB‘HW'W@WW (EeFQ)EMﬁtﬁe"deKcﬁsiﬁ]hﬁtﬂl@awlplmrdvtn(%%ﬁawm,

ridino or pyccpakyigbend, (@[CQIhéth@%l@J’,f(i)alkylplpendyl (@%s)alkg&[géyf IC) Q‘J )%Wlammoaryl

r
e
C5) al kyl | K eridyl
E%ErH G Tk A e e C LT e
(Ce-Cerr])aryl (CerrR: @@l)lﬁpr@ﬁam ipdapenfiehtly selected from the group consisting of hydrogen, (C,-
(q

err] C err]) hehakdaraminl p | (CPt)alk td,yalkyl C,-Co)alkyl Cr-
Clerr])heteroaryl %)%,)gwg (g[ Wﬁé{éﬁﬂﬁ) g{r‘}lq(zd51 Rlyiamino, - (CrCejalkyhamino, - (Cr-
Rlerr] is define§oag® FE'?,? % G, SR (§-Lajalipxyagyly(C-Salaligginoacyl,
Rlerr] is sel ecli@dCdaikybpaminbasylgraminvacyb nisiflustomethylo firifluoromethyi(C, Cs)alkyl (C-Cgalkyl
trifluoromet byl ( (difgbrbhetiliche), i ot sakhainlébmitiene)c -
Clerr])al kyl (di flglijororr%glé ) (F QCE%( 'e]r ():y]ene)f i galkyl(% -C%ne&erﬁam
wherei n the cycl Sa%AY Grbediot (CsCoheteroaryl Coah gl @%&PW'@G %&Uﬁ?s one
Eg[ fi v]e car boxy, Ce)aa{(O;- ééécaiﬂhyhd% %Wﬂgﬁkyl (G ey aidatk@{CaCy)ikyl, aWﬂWMCrQ@é"@l (Cs-
err | c o r "
Rier 1] R err] NS(O) r)acyoxy( ?a'lka %fs) ﬁ( -ba)W rfde i l(bscqalk ‘igacp amino(C;
each i ndependent P§’a'§¥él ecP!péﬂFyﬁ" r oFﬁ fﬁﬂ)aikﬂ@%ﬁ'idyér ((@[ %10)?'}/'( )a!kW( Jalikyl,  (Cs-
(Clerr]-Co)acsl, chhgtersantiCGLaalkoky(@l-BIeikqni(CeCs)alkylthio(C,-Colalkyl, (Ce-Cioarylthio(C, -Cs)alkyl.
(C,-Ce)alkylsulfinyl{(C,-Cglalkyl, (Ce-Cyo)arylsuliinyl(C,-Ce)alkyl, (C;-Ce)alkylsulfonyiC,-Ce)alkyl,
(Ce-Cparylsulfonyl{C,-Cglalkyl,  amino(C,-Cglatkyl,  (C,-Cg)alkylamino(C,-Cglalkyl,  ((C,-
Ce)alkyl),amino(C,-Cg)alkyl, R**CO(C,-Cg)alkyl or R™*CO(C,-C,o)cycloalkyl wherein R* is R?0 or
R®R?*N wherein R* and R* are each independently selected from the group consisting of
40  hydrogen, (C,-Cglalkyl, (Ce-Ciolaryl(C,-Celalkyl or (Cys-Colheteroaryl(C,-Cgalkyl; R™, R'(C,-

.-QA
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~
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amno(C[err]-Clerr])alkyl, (Cerr]-Cerr])al koxy-CO NH,

(err]-C s¥0pye8/1 ami no-CO-, Rerr]Rerr]NNCOO, Rerr] I?FJFP?W“W _

35 CO(Cerr]-Cerr])al kyl -wherein R err] and_4§g[-e.rr] are as defined
above; (C2-C6)al kenyl, (C2-Cferr]) al kynyl,

(Cerr]-0C6)al kylam no, amno(C[err]-Clerr])al kyl, hydroxy((err]-C6)al kyl,
(dJerr]-derr])al koxy(derr]-C.err])al kyl, (Cerr]-

C6) acyl ox er, I e : 2o i i
b % : O%IC[ e?’g ﬁ C[sre 1 rt@i%(?kcjfﬁ *(CSI?,{)?}:IE%I(% #gfrﬁ.ﬁlnf)( E['@lﬂ-bl)a%b@rlaﬁﬂd. (Ce C,f,)arylp.lperazmo,
Lri 1 uor omet hyl ( CErSneeroapPpsarng, | (Cieefipberesing,  (OrSuifrfiphipierazino, (Cs
(derr]-derr]) al logustérchmei(C,{C:asyipmpydziani Nmprphaing) O (thipreorpholino,  piperidino,  pyrrolidino,

- 48- 5 .ClLerrn ; e L 1) al ) ol - or
((derr] -C[err])alpf?)%cﬁé_é(]r:r_%%o 'gérnr p Jg’°. é%eb%)? (F\égi a .e’%h{y}’ (?%@)%_}9 e
err])al kynyl,  Copbypiperigyl Py $IneiprqapiCrigieppidyLocf erGe %ﬂm@g‘xx’: or a group of the
(derr]-derr]jacdmmsg(Clerr]-Cerr])alkyl, (C2-Cerr])al koxy((err]-
Cerr])al kyl, piperazinyl(Cerr]-Cerr])alkyl,
(Cerr]-Cerr])acylamno(Cerr]-Cerr])al kyl,
(CJerr]-derr])aryl(Cerr]-C6)al koxy(Cerr]- O : Cerr])al kyl,

(dJerr]-(err])heterocaryl ((err]-dewr])al k%rr]-ﬁ[err])al kyl ,
(derr]-derr])alkylthio((Jerr]-der ](ajH&ypl, -
Cerr])arylthio(CJerr]-Cferr])al kyl,
(derr]-derr])al peesinefis Byl 29[ &end - C err]) al kyl , .
(C6-Cerr])arylsul finylA Q[I@En‘é)%f,_ @@, sfa]k):ﬁyj KY NR'RE (inefeln] R* and R? arkOeach independently
C[err])alkylsulfonI%%err%- aalk%{\,, d _ L o
(Ce-Cerr])ar y15suls¥'8 o8t B¢ $PIRHTSITHRG P hydrogen; (GsEesliah pipertayle(CrLyialioiRiperiont. (Ce-
g E:[ CFr r] ] 06) al kyl )Cm)arvlﬁﬁaifivi.] ) al(RyCatetermaty(@iperidy], - C6I@rqwérvl(c1-Cs)al!l<<ylp|iperidyl. Cs
err]-C6)a ifehiliyh,” i el ; (G
optionally subs%/i t%ﬁé%k%ﬂ%}%é)a@ %n{i/)]e' g)é%})ééﬁhﬁﬁ%' ﬁ%‘f’%@y?‘b&g?’%%@w <,
(derr]-derr]) acﬁuéﬁﬂ l%', s)?‘b[l-er(Pi‘(_:s)heteroaryl(crcs)a'kw. (Ce-Ci)aryi(CsCiolaryl,  (Ce-Cro)ary(Ce-
E?[ C[er r]) al koxy(( erg,harfi@)-@osikyam (0oC,)cyaioalkyd ( (eLLgeytibalgR, Coakkyl, R¥C,-Coalkyl, (Cy-
e

= 06 | 1 3 = L . - - -
CE Ly 2o o PRGB! €Ly b,
RL3CO( C3- (] err] ) cyGleadaniyd, (@heaadykhi avihisy] (GCpiakyisulfinyl, {G5-Coo)asylsulfinyl, (C.-
R20R[ err] N wher ei o Bikpsingl, RCECJaryRifxR aGhinb N de PG pakaadniny, §el-65die0, e (be

Qroup, CONS! SU NG Ol torbinarazinp ) o (GreSHIRRReaitol o 10 COEHE L3k pperazino, (o
(J err]-d err]) hetQiheropi(GiGalakyipigarino] frerbiofio; thiethdiino, Riperidinp ECpysicino; R(Cy-
C6) al kyl or R[ﬁr]deﬁ&mq(@,t@la)k?ag\mﬁéw aiNGh&ER Ry R biberladl, (C,-Coalkyipiperidyl, (Co-
(C2-C err])heterocycl oal kyl rr]-Cerr éaeg%I pi perazino, ..
(Cerr]-derr])ar 113?’}9@?%%3{'%0,( TQ?H%F%M PEHYar %Fﬁ?@@feé%fyr'i’&?,e"dy' or  (Cs
(qerr]-derr])al kGhplepenyticiiGalkyligdridyir | - C{err])aryl (Clerr]- _ _

C6) al kyl pi perazi no, C[oghrilsagngégg%%%gé@@g%%grgdjg@;%gy! pi per azi no,

(
nor phol i no, thi onor pholi no, b rrol1dino

piperidyl, (derr]-c & r]Faraeriedi {52 ithe dreup censjsiing }QE/ EifuorpmetayiCr-Giplkdi (Gt |

(derr]- 30 CpalkyKdifabioinpihgéra)(CaCyali, pEs-Cl)tycloalkyl wherein the cycloalky! group is

(ort]- err]) het Braa AN REEN Sapqry, s, gmig o, (00 sy g (0
(Jerr]-derr]) acﬁsﬁlkpb%pywh,erein mis 0, 1or Z; R¥R™N (05),,I whereingp isf}, & pf3 andR'Sang Ro Ase
of the formula each independently selected from hydrogen or (C,-Ce)alkyl; (C4-Cs)acyl, (C,-Colalkylamino,
amino(C,-Cgalkyl, (C,-Cgaltkoxy-CO-NH, (C,-Ce)alkylamino-CO-, R¥R®N-CO-0-, R'®R®N-

35 CO-(C,-Cqalkyl wherein R' and R are as defined above; (C,-C)alkenyl, (C,-Co) alkynyl,

(C,-Ce)alkylamino, amino(C,-Cg)alkyl, hydroxy(C,-Celalkyl, (C,-Cg)alkoxy(C,-Ce)alkyl, (C,-

Cg)acyloxy(C,-Cglalkyl, nitro, cYano(C,-Cs)alkyl, nitro(C,-Cglalkyl,  trifluoromethyl,

trifluoromethyl(C,-Cglalkyl, (C,-Cg)acylamino, (C,-Ce)alkoxy(C,-Cg)acylamino, amino(C,-

R —

A O A



[err] 25 wherein g, h and j are each independently O to 6;
F, K and Wweeuss8a8ch i ndependent|y oxygen, S(O)d wherein dP§ B@”‘I“‘Br 2,

NR[ err] or CRlerr]Rlerr] wherein Rerr], Rerr] and R[err] are
as defined above; R2 and” R3 are each independently
selected fromthe group consisting of hydrogen, deuterium

am no, hal o, hydoxy, nitro, car boxy, (C2-Cerr])al kenyl,

C2- | :
(ot ] U i L A e Sty ANGLER R magm
groups are opti ofel F'W‘Y‘ CeCrleycloalkyl( sﬁiﬂ'tyi 't t(GEQG)WbEVﬁ% Golplylhnr de-Cpa}onyCr

sel ected from hal)akyl, hMﬁﬁWKG@Ta‘kWXWr Gacyiamitd{CRCdIkyl, (Co-Cio)aryl(C,-Ce)alkoxy(C,-
Cerr])al kylthio

(G ert]- ) al ky PPk CBE Hhefaééﬂ@: é‘%&ﬁﬂ%&rk@ | oo{CpPoakytiipis Coalkyl, (G-
C err]) heterocyc D@M@P(Cﬁ—qwk %[Ce)ﬁ'k\]'-‘)l{'ﬂyﬁd%ﬁls)kw &s-%&;{nésqlf}wl@&e)a!qlar@r—
or R2 and R[ efyr] CPEW Ke&,o mﬂndemby,,)aryrsurfonyr(c, Cs)alkyl amino(C,- galkyl

C[ er r] ) CYCI ng)%)ﬂa 1n%) kyI é@ %;y)aﬁ(ﬁ)zammo (’C.l Cs)g&y? wl-lereq ?he ka] ¢ | am no.

err] Clerr]) up is
5 ([ eoptiohally \shizstituted by (06¥ & five-aghrex niird alykisokyt, [earbexy, (C,-Ce)acylamino, (C-

rnwwm mfymLm%wmmmwwm bmmeaﬂwmew

: derr]) a&:y)plkyl @rr ]C-BEflé'rﬁ’ i%déﬁ)k(gaﬁymm O(Cs 1(,)cycloalkyl whergrn R® is R®0
- ( er rib) abkserriN@herein R* and RDare el lﬁddfp]amﬁ[rwrslékmmatr@ﬁ argydup consisting of

het
oot ky! SR ualh, (CEREbo RG] ey i, Qg'k@ﬁ%‘e[ RN ee
err]- q @E)P']Q)' af *gxp; Cw)cvc'oalkv'cﬁufrém“ 'qtérqsrytanowroalw( s)acylpiperazino,
(q err ]-Cerr])akdg ribibénting, (Cs-Cs)heteroarylprperazrno (C,-Co)alkylpiperazino, (C6 C,o)aryI(C1

err err])al err 10
CO NH-(Cferr]- g%'%mﬁm( EeFabs o b b Sl AP 1o
carboxy, cardSoxyipejdinor | POfaliding, ) aﬂ'»@yﬂvl (01 caa!kadmew@m( C[C‘ef%parmwrdyl) all%oxy,’
benzyl oxycar bony E&%ér}l ipdrRyir {Q:3, Moc, -Co)alkylpiperidyl, (Cs-Cq)heteroaryl(C,-Cg)alkylpiperidyl
(dJerr]-derr])al %x% on ﬁn err]-(err])al koxy,

(derr]-derr])afiic é AYREE"Yi no(err]-derr])al kyl ,

Clerr]-Cg)al koxycar borrlifllmrmp of theffasmuia - C err] ) ary1( C[ err] -

rr])al koxycarbonylam no, ((err]-Cerr K)al kyl am no,

err]-C6)al kyl)2am no, (CJerr]-0C6)alky ani no(Cerr]-

])alkyl, ((CJerr]-Cerr])al kyl)2amnpfCerr]-Cerr])al kyl, hydroxy,
.

r

] - C6) al koxy, carboxy, carboxy(( er-rTN15 Cerr])alkyl,
" oxydar bonyl (lﬁ[ err]- C[err])al kyl ,
e€s)al kyl - CO- cyano,
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C6) al koxycar bonyl, (Cerr] -8
rr])al koxy- CO- NH, (de
d err]) heterocycl oal kyl , am ng=CO NH-(P);
C err])al kyl am no-CO - NH- | ((C[err] C6) al kyl ) 2am no- CO- NH,
Clerr])aryl am no- CO- NH-, (C[err] C9) het er oar yl am no- CO NH-,
d er r2s) alwhwilenmi hnmdﬁlé)el‘érabf('@[eeend]entm[ﬂ@ﬁ] ) al kyl,
1-derr])al kyl kzﬁrﬂn@@"&@ewﬂ‘|ﬁ&pe&ﬁ’tfyrc]x}@nk5(b)d WHeRsin d is 0, 1 or 2, NR® or
aryl am no- CO- NH+ (] er r] - %_p %/Jr bo
[ er r] ) hEER el Raned Mt 89705 S err)al kyl,  (Jerr]- 20
) al kyl sul fonyl , R?@fd Bt ar]aeél@remde]o)eradektgyl wletted frgth dhei grioyp consisting of hydrogen,
rr]-Cferr]) alJé?thiH‘}, MX G{;& ]caﬂ)@r (rCL-ba}leéﬁL'I (Cz-b%lﬁ)rrﬁlil trifluoromethyt,

r])arylsulfo
rr]-derrdd art%UBfBF‘?'B?M nFﬁﬂ'(Y@[(ércrs a)(k@fye‘?"reﬁ"g‘hﬁﬁ'f‘y' of glkgxy propies are optionally
| Kyl sul fonyl agbsfitued lﬁber&r i fr%) arolps! salﬂcieﬁnfydnamalnnbﬁrcervr barpxer aininal €y |,
rr]-Clerr])h r = er ogyel
t he provi soe(%“%k?'ﬁ‘v%en (gf ?T)r o ?a)g %%erﬁ;h%lt S &ér%?))gé’e%énrgy 'he ot ﬁer
er r] or R eﬁslhe@mwl {C5-Cs)eyc oalkyl or (Cs C,D)aryl or R? and are each 'independently
(C4-Cio)cycloalkyl,  (Cs-Cip)cycloalkoxy, (C,-Celalkylamino,  ((C,-Cglalkyl),amino,  (Ce-
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25 pe (Ce-(err])aryl or (C[efr]-C[err])aryI(C[err]-C[err
with the proei9%es®tat when R4 i s hydrogen, unsubstituted bfmsimiroo

(Cerr]-Cerr])al kyl or unsubstituted (Clgrri-derr])cycloal kyl ,
Rlerr] cannot be (C6-CJerr])aryl(Cerr]-C6)alkyl; Rerr] and R err] cannot
be ((err]- Cerr])heteroaryl (CJerr]-Cferr])alkyl; and Rerr]
cannot be (C2-(err])heterocycloal kyl, norpholino, t hi onor phl i no,

pi fﬁr 't ﬂ' no, pyrg Oltdh%[rﬂgmn@ #@ef:,l)élk ithib, @fs-c(,,gn%nbl Elk;]ls)nﬁniﬂyldgld?ﬁér*lglllﬂﬂw (c,30
W € proviso a car o) nn

be psubstsl tl&@&ylm;fo O(pe)a&,)aalj}a 8 C?G)acyl ?Cl: )a}(mxy— 0—% FF?@' am?no—
proviso that when g, I(GrQWMﬂ (@{Qa)helhrocmml be (3¢t paryl wherein the heteroaryl,

E g[ g: : } gG)e ;Ir Li{?;ﬁ%\é ﬁ{) ﬁc ra]n rﬁu S ag %tlBAa\I?LMJltuted by one to three halo, (C,-Cg)alkyl,

((derr]-Ce)al kyl )Sel ‘ﬁ‘(‘y Cfeé?“f"f‘; GPNH-, (Ci-Goalk P O-NHECarGelplkyl, (Ci-Celalkoxy-
d Lr % %al koxy (£d e[d;]d N@Qﬁb,t&tsb’d&ﬂyl or(c(:j,cmaluoxw(ﬁ[m(c% Cg)Elfb'xV] ) Gattoyy,; cafboxy(C,-Ce)alkyl,
Wi t e proviso err [0

(derr]- CF err]) aI % xyte8 él)aﬁ%o e"‘&"xyca m?‘ﬁ( Eﬂalg’r vf éos)P%gW %% nHl(CM: B}alkoxy.
(CJerr]-Cerr])al K94-C1ombr raminga nreotnolfe-Gelafkelr r (CCajatiorerporefaaino] - (G @bRyIC:-

or carboxy(Clerr] cga%iykéraéxdﬂélnmoan -Cs)alkylammo ((c1 cs) lszérhnot € ,-CHAIRMEMR(C,-
that Rerr] cannot . be

d err]) al koxycar bSaA¥Ig &G 6’-"‘%!5'%"?"[2 Et R, 45yd"¥y o Cs)aikm‘y (6 'ﬁ°"<¥1)r?ﬁ'€98¥¥éci‘

according to ciai rnefhjkylv\k(er 6{)atkobyaarhiohyl,i $C,MEYERb®Bcarponyl(C,-Ce)alkyl, (C,-Ce)atkoxy-CO-NH-,

| gohy dr oggn (q ol IC? NH, %ﬁg@é@ﬂwe@?&%%{kgg ﬂo-ﬁb’ﬂtﬁn (e ,-AMRRy S HoBH-
(C{er r] Ic:l[er r]) al kSNJ-DJ . ;G;E‘;fﬁ; T Rt :;F;yo@ﬁ%mg ? ﬁﬁkﬁﬁygﬁf?feﬁs'afawerco-
optional Iy s Cieyaagiamino BXG, NQ(C, 10, )alkyIEMIBFEOINH-(C,-Coalkyl, (Ce-
81 L e S G BN s i
wherei n the cy&l odfeiyisigionp [(?9 kylsulfgp)ﬂqnmpm | (G- §d¥5‘§d9ﬂlqu"vlémmb(@rﬁybékﬂxy(Cs
trifluoronethyl orc(sdeuedy,Cl ﬁfsfd,))ﬂﬂydlﬁ%mlﬁbo (Ce- Cw)arylsulfonylémmo C,-CHalR®MP @t}

the cycl aal Kyl gr Gy SUBHrTe (G- észf&v bEnfanhaG-Eaad o GG %%wi‘??hﬁ{
hydr oxy, trifl uor dhspeterdcycloalkyl, hal o, (C[err]-Cerr])alkyl,

?)é?;?;(]y( g[G)e;Ir L dq ﬁ{ LL% ?[utglﬂe , préviso Rkt Wwndrd cﬁtﬁérﬁ‘%ﬁa R? is hydrogen, the other of R* or R® cannot
Cerr])al kyl)?2 rR‘}((ﬁg‘%p)P']Y“%é’%a‘)cg)?‘%(%és - C[ err])acyl ani no,

E g[z ea ]er ?][ )e; Ir L)ezr;]ll Ikoxy Qi e, prnfsgfrat whed f@‘gs frydedghry Iruasubstmnéa‘C(J]C.-Cs)alkyl or unsubstituted
(Cerr]-06)acyl a% no eﬁaf %errﬂ%‘&yk ¢ %é@éééa@ e l\?ﬁ‘él cannot be (Cs-
Rl err] S(O [ err] R &ripiRiepér iyt @pg aIFkyI Cafr é1en (f Péh%em%dﬁ?'kyﬂ dnypholino,
Rlerr] and R16 ar ahie@érbhiing @peadithepirioliding, p.pendraﬂloew,egawmnhyﬂr ogen or
(Qerr]-Cerr] 3@' kyl . with the ﬁrowsg that t e s andb‘sg ngf %\%g anng

1, wherein R2 and R3 are eac epen rofm Y
consi sting of hydr%g@ﬁvtedmmbdm’(y@[é’ﬂ'ﬂ? C[ err] ) al kyI (CZ Clerr])al kenyl
E g[2 1-q d ]e; r1) al kyRyfth,thed ﬁbﬂgd IaClvRdn” &9 @ Hgersyen, RC3aripbesd Lr}xrﬁwd:p@sbéwl {Cy-
err err])cyc erogy
Cerr]) het er oaryi Jb?ﬂ%,é[ Z%r? % g%ﬂf C{ ]C)y)ﬁﬁiyl a& 8I)a?k I)zaXunb(C( a)alll’<yl furanyl {Cs-
Ce)alkoxy(C,-Cq)atkyl or carboxy(C,-Cg)alkyl;
35 with the proviso that both R* and R°® cannot both be hydroxy (C,-Cg)alkyt;
with the proviso that when R* is (C,-C¢)alkyl, R® cannot be (C,-Cg)alkoxy(C,-Ce)alkyl
or carboxy(C,-Cg)alkyl; and

L
up

with the proviso that R' cannot be carboxy(C,-Cg)alkylthio or (C,-
Ce)alkoxycarbonyl(C;-Cg)alkylthio.
40 2. A compound according to claim 1, wherein R* is NR*RS,

R ORY O 0



6. A conpound according to claim1l, wherein said conpound is sel ected
from WO bezesgesoup consi sting of : PCT/IB99/01100

2-{4- Met hyl -3-[met hyl - (7H pyrrol o] 2, 3-d] pyri m'é%i n-4-yl)-am no] - cycl ohexyl) -
pr opan- 2- ol; 25 g
2-{3-[(2-Hydroxy-ethyl)-(7H pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am no] - 4- net hyl -
ycl ohexyl } - propan 2-0l;

an]( oI sopropgnyl - 2-ngt hyl A G 2brking T ERT AheRbin ~% W e ay ). am

5- 1 sopr openy! - chiﬁ'l‘?m- {EyCdalnayt whereiny thealiyl oalkqny! andypkyny gioupsh ate. gptipaglip 2
ri fluoro- 30 suwstitlited )byaAydisXy, amino, trifluoromethyl, (C,-Ce)acyloxy, (C,-Cs)alkylammo ((C-

- 4: Met hyl - 3-[ ( é r?é‘%’hr’“'l oy g%?b %Lﬁ%glmo bR (% %,,,Qcyélozalkyl vetein the cyclogky?grgypl

t

{

noj cycl

-{4- Met hyI 5- mepptiphally $Wﬁ9¢¢@1'ﬂ?@x\6ﬂtﬂﬁw€#fhﬁ fi(B+-Qoag¥pxyani no] - cycl ohex- 3- en

| % 1 (7H fin 2- ol é 35 A compound accordmg to claim 1, wherein R® is (cs-c.,,) cloalkyl wherein
rrolo -

(1 (7H Eyyr o ol A oo b5 o3 %f}+teﬁvr6%aﬂ°>% irometny
5- Fl uor o- 7H- pyr ha, 0[((21 Qatkylp yiydrokd € ACHallyl, ) (QBelasyh p (@ R)alkylaBino(el-BydcyLy ¢Cohex
| %3”‘[92 gy::I ubro ré?fﬁrfo( -Ceéacyé. (C,-Cs)acygmmo (C1 ZaIkcaxy-CO NH, (C,-Coalkylamin- %? cye
exyl }- 40 pg(bﬁg}%lkgnyb“ s)alkynyl halo(C,-Cs)aIkyl s)acylammo(c,-cs)alkyl R‘SS(O),,, N,

5 15  R™S(0),R'®N(C,-Ce)alkyl wherein m is 0, 1 or 2 and R'" and R are each mdependently

Et hyl - 4-i soprgggépéélfmﬁyh%rg&%%w .)Ce)gﬁ);lhyl (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl

am ne;
2-{3- Et hyl - 4- [ met hy! - B7H ply PoreRoupdacaardingip claif #iwheteinR*ang i a1 packynsepsndently| | -
propan-2-ol ; selected from the group consisting of hydrogen halo, (C,-C)alkyl, (C,-Ce)alkenyl, (C,-

2 (5Bt 01 (2 LKLY L0 B Qb o BNk ol Te] -

cl opentyl } -
2-[ (2- Et hyl - 20i s&phegreanyiior SyGhaidnt yl ) - (7H pyrrol of 2, 3-d] pyri mi di n-4-yl)-am
ino]- 10 et hanol ; ¢ A compound according to claim 1, wherein said compound is selected from

(5- I()S) - | sopropen egroupcons}élmgo}(cl ohexyl ) -net hyl - (7H pyrrol o[ 2, 3-d] pyri m di n-.
y am n

4-
3- Met hyl - 8- (7H pyrr ol B EMEn et myrelofp B)clrg imidir-4if) episobfyBionexql)-propan-2-
] oct an- 3-ol ;

> [yl over tyﬁ's( %ﬁ;i’?%{sﬁ" b Sy A s S b R Bt e
Bi cycl o[ 2. 2. 1 ] hembari22-yll - met hyl - (7H-pyrrol o[ 2, 3-d] pyri m di n-4-yl ) -am ne;
and | _ 2-{(5-Isopropenyl-2-methyl-cyclohexyl)-(7H-pyrrolo[2, 3-d]pyrimidin-4-yl)-amino}-

h
1

|

(
2-
2
|

2
y
2-
2-
(
y
2-
| o
-5
(2-
) -

ethanol;
(5-lsopropenyl-2-methyl-cyclohexyI)-(7H-pyrrolo[z 3- d]pynm:dm—4-yl)—(2 2,2-trifluoro-

30 ethyl)-amine,
2-{4-Methyl-3-{(7H-pyrrolo[2,3-d]pyrimidin-4-yI}~(2,2,2-trifluoro-ethyl)-amino}-

cyclohexyl}-propan-2-ol;
2-{4-Methyl-5-[methyl-(7H-pyrrolo[2, 3-d]pynmldm-4-yl)-ammo]—cyclohex-a-enyl}-
propan-2-ol; _

35 2-[1-(7H-Pyrrolo[2,3-d]pyrimidin-4-yl)-azetidin-3-yl}-propan-2-ol;
2-[1-(7H-Pyrrblo[z,3-d]pyrimidin-4-yI)-azetidin-2—yl]-propan-2-ol; _
(5-Fluoro-7H-pyrrolof2,3-d]pyrimidin-4-yf)-(5-isopropenyi-2-methyl-cyciohexyl)-methyl-

amine;
2-{3-[(5-FIuoro—?H-pyrrolo[Z,3-d]pyrimidin-4-yl)-methyl¥amino]-4-methyl-cyclohexyl}-
40  propan-2-ol;
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4-Piperidin:1 -yl -5-mtolyl-7Hpyrrol o[ 2, 3-d rimdine. 7.
A phgr mac e uUMOPRI6598 nposi t?/on folroy(a) tEeatl n!;pgr preventing PCTROYBNGL: or
condition selected fromorgan transplant rejectign, . lupus, nmultiple
sclerosis, rheumatoid 20 arthritis, psoriasis, Type | diabetes and
conplications from di abetes, cancer, asthma, atopic dermatitis,

aut oi mune thyroid disorders, ulcerative colitis, Crohn's disease,

Al zhei ner's 5 di Seqmthyierd&p&rﬂeﬁywmbpaimﬁhetmmm -FYFFOIBR, 3| BAMRIRSI-IFaniike;

R e g SERLICTY
claim1 or a phar maceutZﬁﬁmM-&%mmisthEI)ﬁaI—wrfclﬂéﬁéﬂﬂyﬂmléhﬂetﬂtaﬂml-mmm 25
di sorders or condi '&g@ @nd a phar maceut i cal y accept abI e carrier.

8. A pharmaceut i cal ntR %?%1 tin &'eventl ng a
di sorder or condlgtﬁ(%ﬁ ﬂﬁt‘?&?@ﬂ‘yk ‘FVS' FVBé Y ?pﬂ R e el
| upus, nultipl eo scéteanelsi s, rheumatoid arthritis, psoriasis, Type |

di abetes and conplicati (tg[@ Ing rg/'li‘ {hf‘swc'&%%eﬁé%ﬂ,‘@Wb?%wéﬁmﬁ‘""y“'

dermatitis, autoinmmune r ol | sor
di sease, Al zhei mer2mngQ di sease, | eukem a and ot her autoi nmune di seases

?5 A(K gg t he i nhi bi It i on Qf-Mglhﬂ-‘BEQTHIp)trbélo{Zq‘a-ﬂQyrlmldm-4-yl}<8-az'h$tﬁ®cl6[t3 2&111&&&-31‘61 nase 3
in a manmal, inc nt .0 a
conpound of claim 1 or Jllé &%Pr@c@ﬁgﬁrﬁdéqlfgg]g g? aﬁ?%mméivet%apﬂm eof, al one or

i n conbi nati on15 W|2WY@MWWHWM@OIAGdlpvﬂrmﬂa-ﬂ-yag@mpketmpbh modul ate a
mamal i an i nmmune syst enﬁlé&"clow2t1h1ept-2-yl—meﬂfﬂl('7H1&ErmﬁﬁgYnlﬁﬂﬁm) §mln@fécn§Ct ive in

such di sorders or conditions ceufic accept abl e
carrier. ‘bp‘pe"d'"aw Pré‘iﬁ&g"[ B‘f"°l° g erf\f;‘lﬁ’f"ﬁ on of protein
tyrosi ne ki nases or Janus KiAgalseemaceutical confpdsiic®) for () dreatingmal preventing Led tisgrder or

human, conpri sing %T.JH §é|§c‘iéﬁnﬂorﬁ Qrgafl! t&nﬁm‘?&e&& Ilfﬁus m%{t {:I@c\shller\{)@s ARk

a corrpound of claim armaceuti ca acceptabl e sa
10. A et hod® f O?W'V%afqr'ﬁﬂs JVPep‘r‘E'\‘PéF?F i2Ag) CAMRiFIBRSAEam grbetasneAnes” ofFtes, atopisd
fromd40  organ trésnaaltiandutdiemenst thgoid distbdess, ultstativepbditiss CrelinGS diseass, ErHBRheds d

arthritis, psoriasj .
_52. 5 di abe «%esas ax%%erlua zﬁnd other Slht%lm P%emdlaeas% ?r (g) the mhlbltlon of g{ohem tyrosine

at opi ¢ dermatiti s, KirageooriatHsdinase 3 (JAKPN'F aimameak Belydingsa hlu‘l’ﬁf'e?f’atpr'%'@ﬂ RoArnQuntof

Crohn's di sease, A!a Z:Brﬂpcmﬁdi of cRlinP 8@ phPMERITRIN A RIS Balt thereof, REEMVETTRIB®N
di seases in a ?q‘}lfgdm nistering to said

|
manmal an anoug?mr?s°édeé%?fﬁ8mag%?ndflpg?'maieug{"gﬂéa%ﬁ‘g EElli cal 1y acceptabl e

salt thereof, ef f&ct i Ve pharmagegtival canrositidn far () riegating o, prév@nting a disorder or

11. A method f Of cdnblifion BélédRiqt fr&ﬁ‘ offan ptFalﬂcEFHrﬁ‘ r&]¥&|9|$' Iﬂﬁjskhﬂﬁ\ﬁ@%cﬁfoséaméﬁmatmd
Ki nase 3 (JAK3).in a uman

ri SI n
admi ni stering to s¥MHtisEATEFS: Jﬁpefd'abeteé?f‘%ﬁgrl"?}'&a"&%f{ﬂ‘ﬂ di n? o?ffna, fatopic
claim 1l or a phar nesweattis.caltdiyimarec tprloebdisordesd, tuldel‘aﬁveeorfhtnsalmdms disease, Alzheimer's

30 disease, leukemia and other autoimmune diseases or (b} the inhibition of protein tyrosine
kinases or Janus Kinase 3 (JAK3) in a mammal, including a human, comprising an amount of
a compound of claim 1 or a pharmaceutically acceptable salt thereof, alone or in combination .
with one or more additional agents which modulate a mammalian immune system or with
antiinflammatory agents, effective in such disorders or conditions and a pharmaceutically
35 acceptable carrier.
9. A method for the inhibition of protein tyrosine kinases or Janus Kinase 3
(JAK3) in a mammal, including a human, comprising administering to said mammal an
effective amount of a compound of claim 1 or a pharmaceutically acceptable sait thereof.
10. A method for treating or preventing a disorder or condition selected from
40 organ transplant rejection, lupus, multiple sclerosis, rheumatoid arthritis, psoriasis, Type |

R O R N



or in conbination with one or nore additional agents which nodul ate a -

manmmal i an WEhIFRI08 systemor with antiinflammuatory ag&TABIIPEI00

12. A nmethod for treating or preventing a disorder or condition selected
from organ transplant rejection, lupus, ™Iltiple sclerosis,
rheumatoid arthritis, psoriasis, Type | di abet es and conplications
from di abetes, cancer, asthma, atopic dernmatitis, autoi mmune t hyroid
di sorders, ul ger e he mer '

eukenia and o %e Qﬁa’bé{t@s SR Eélﬂpﬁcangs% alatgage}ég;nl%ér gst ?h%ﬁplc c?eﬁre?tua ‘1’1‘8’"5{““"3

human, conpri's | n &‘V&Eﬂﬁ'?ﬁ"dﬂse P‘F‘ﬂ@f“’? 6°"§§1 iGiphp's diseasgAiztieimers disaage teulsémia anbottund
of claim1l or a phwimmoee diseasas lin)/a &f‘aﬁﬁﬁt aﬁ&tﬂm§ a F\urﬂah eédﬂﬁf’lstng admlmﬁér‘thQO QGjgl N

conbi nati on W|th g e mamal | an .
i mmune system or %ha%" %ﬂ?&uﬁ%(ﬁ 5‘8%’.’199 aé’l”?’@@ﬁ”%?w’f ?Fc?ﬁt%béﬁ dheseth a
condi tion. effectlve in treating such a condltlon '

10 11. A method for the inhibition of protein tyrosine kinases or Janus Kinase 3

(JAK3) in a mammal, including a human, comprising administering to said mammal an
effective amount of a compound of claim 1 or a pharmaceutically acceptable salt thereof alone
or in combination with one or more additional agents which modulate a mammalian immune
system or with antiinflammatory agents.

15 12. A method for treating or preventing a disorder or condition selected from
organ transplant rejection, lupus, multiple sclerosis, rheumatoid arthritis, psoriasis, Type !
diabetes and complications from diabetes, cancer, asthma, atopic dermatitis, autoimmune
thyroid disorders, ulcerative colitis, Crohn's disease, Alzheimer's disease, leukemia and other
autoimmune diseases in a mammal, including a human, comprising administering to said

20 mammal an amount of a compound of claim 1 or a pharmaceutically acceptable salt thereof,
alone or in combination with one or more additional agents which modulate a mammalian

. immune system or with antiinflammatory agents, effective in treating such a condition.
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