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(C2-C6) ai kyn l am n 0 t he
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trifluor orret hyl , W@'at@@Pfa@W'@ﬁ@P“V't( @fo%)héd‘?YeéWF‘if@”'sT eén @\)ealls%%"hfh? Yﬁ‘%ﬁtme“t

((C Co)al kyl) Za%meen%bbafe@twe&ysame(seucm)nahéﬁmht, rejbdibh sHArRERERYE (easts.

fi)alkyl, rntro, nstro(C, -C6)al kyl or ( afg Iam no; 15 RS is selected

fromthe group consisting of tnfluorone &

(C, C3) al kyl (di f | uor ongtewyessne)EaonC3jted tkylcomi(ow'@ﬂ)edvmp@al kyl wherein the

cycl oal kyl group is optionally substi t#{ ed Qy one to five carboxy, cyano,

ammo, deuterium hydroxy, (C, -0C6)alkyl (CR0B) al koxy, halo, (C, -0C8)acyl,

(C, -C6)al kyl am no, am no(C, -C6) ai kyl C ) al koxy- CO- NH,

(C, -Co6)al kyl am no-CO, (C2-0Co)al ken)N , kynyl, (C, -C6)al kyl am no,

am no(C, -C6)al kyl, 20 hydroxy(C, - C6) , - C6) al koxy(C, - C6) al kyl,

(C, -C6)acyl oxy(C,-C6)al kyl, nitro, cy o(C{¥6) al kyl , hal o(C, -C6) al kyl,
n~tro(C, -C6)aokyl, tnfluoromethyl, trifluoronethyl(C, -C6)alkyl,

(C, C6) acyl am no, O(t@e phdhadcehaanm d&&(pﬁbie@Sl) @érsdyf| wheren

(C -C6)al koxy(C, -C6)a y!s%m na,. ‘%mé C GCs)acyl,

am no(C, - C6) acyl (C, - l%ﬁ P al kyl amm(C C6) acyl ,

((C, -C6)al kyl ) Zam no(C, CG)acyI R SR 6NCO O, R SR 6N—CO(C,-CG)aI kyl,

(C -Co)alkyl-S(Om R SR 6NS(O)m 25 R SR 6NS(O)m (C -0C6)alkyl, RSS(Om

R 6N, R SS(O nR 6N(C, -C6)al kyl wherein mis 0, 1 or 2 and RS and R 6 are

each independently selected from hydrogen or (C -C6)alkyl; or R5 is

(C C )cycloal kyl (C,-C6)al kyl, (C,-0C6)acyl oxy(C, -Cs)al kyl,

(Cz-C6) al koxy(C, -C6)al kyl, piperazinyl (C, -0C6)al kyl,

(C, -C6)acyl am no(C, - Co6) al kyI (C6-C,)aryl (C, -Co6)al koxy

(CS-C9) het eroaryl (C, - Co6) al koxy(C C6) al kyl, (C, -Cg)al kyI t h| j?" HM{"M’”NM’(
(C6 C )arylthio(C, 30 C6)al kyl, (C,-Co)al kyI sul finyl (C, -C6)

(C6-
(C6-
(C
(

erei nafter

C)arylsulfinyl (C -C6)al kyl, (C, C6)al kyl sul fonyl (C, -Cfi) al kyooooz2+
C )arylsul fonyl (C, -C6)al kyl, am no(C, - C6) al kyl

, C6) al kyl am no(C, - C6) al kyl') ((C, -C6)al kyl')2ammm, (C, -C6)al kyl,

CZ C6) aI kenyl, (Cz-C6)al kynyI V\,her e| n the al kyI aI kenyl and al kynyl

o o Y 4



13 at ~ 2002 WD 99/65908 -3 PCT/I B99/01 I 00 5 RZ' are each independently
sel ected fromthe group consisting of hydrogen, deuterium (C] 3CB£)Ea]WyI ,
(Cs-C,0)aryl (C -Cs)al kyl or (CS-C9)heteroaryl (C, -Cs)al ky is R",
R(C - CSM{%@?S% R'(C3-C, 0) cycl oal kyl wherein R~ is berHoshtiob
(C2-C9) het erocycl oal kyl, (C, -Cs)acyl pi perazi ng, (CsC, o) aryl pi perazno,
{C~- Q9) het er oar yf p~perazno, (C, -Cs)al kyi pi perazi no,
(Cs-C,0)aryl (C, Cs)al kyl pi perazi no, (CS-C9)heteroaryl (C, -Cs)al kyl pi perazi no,
nmor phohno, thi onor pholino, 10 piperidino, pyrrolidino, pipendyl,
(C -GCs)al kyl pi pendi nyl, (Cs-C, o)aryl pi pendyl, (C§ C9)heteroaryl pi peridyl,
(Cs-C,0)aryl (C, -Cs)al kyl pi pendyl, (CS-C9) heteroaryl (C, -Cs)al kyl pi pendyl or
(C,-Cs)acyl pi pendyl, or R5 is a groupef the@% la H2~x 15 whereinwis O,
lor 2, xis 0, 1, 2 or 3; or RSisaRg p” ﬂ:forrrulawhereing,hand
| are each independently 0 to 3, 20 F, K'and P are each independently
oxygen, S(Od wherein dis O, 1 or 2, NRs,o@ CRRe , Rs is selected from
t he group comsi st i ng of hydrogen, (C,-Cs)alkyl, trifluoromnethyl,
t nf | uor omet hyl (@heegyay kyier2.(C, - Cs) al kyl (difl uoronet hyl ene),
gg - gg a: Ey: (difluor @tmets&wtefﬂﬂ@%(tﬂé @)paioﬁfn?g 6ﬁyqr€@h?:dd$g%5<)¥lg§,(€§$sl)ﬁéwl;(Cz-

- al kyl am no(C, - - ~am no(C, c ,
(Cs-C,0)aryl, (@(a g&ﬁyﬁz\ﬂ%’%&%a{%l@&% &%%?gy%r%/ﬁy?}g g—"&‘éﬁ aa]r?(yﬁpt,'onz’lﬂ' Lbsituted by
( Cs- Cg) het er oar yegtenumCaydsdxiydming Euaprostzt, YE(Caalhdxs X @ Sdacyloxy, (C,-Celalkylamino,
(GCs- C, o) ar yl {oCs 16, @) akyldrtino: &pdinks! (c,-€CSalkemp) @Yl )aRInsYdr (C,-Coacylaming; or R* |
(C~Cs) cycl oal kyl-((@(‘: %)Csmé]@yl ,@%h rox( Fbceéyaéfgzifcgyf), %}g - és asz:é/)( oxy(ECzR °
Cs)al kyi, (G -cé‘&aa‘F@@S?{S’f c%’)eé?f’@}e, °>iv9 B FHRy 15 epto aﬁ“R%)'fL} d by “deuterum,
(C, - Cs) acyl am no¢@exyCsinab kiiflyorgr€@hyiC (0)@ragidE, (GI)mbkamyd, O5 SSs)aMyleyinoe, ((Ci-
( | 5 I z 3 R Gz I,
( S&%\A%)@é; | 6%@@@2&%@ tnﬂu&Gmetﬁﬁ():abémk,h,hdu%, Gitro €S alkY!

C5- C9) het er oar W &8
Cs 13Ut t7 7 b /1 B99101100
C,)aryl t hi o( C, - C6§Gai%}PYamMne; - C6) al kyi sul finyl (C, - C8) al kyl, (C6
C, )aryl sul fimyl (C, - C&F ak ksdiecteft Grdh ) tat kyrbupulcbramyhd Gf - tfoedmieynli(C,-Colalkyl, (C,-

(G0 0! U1 S SR TR o VAL, i s v
R 3C0(C, -Cs) al kWPﬁQNﬁ'é’rséPsﬁtUR‘” by §neRp (vepparRyREY MonkBip® [dAUtERM Arqy ! (Cafealiwhe h
i ndependent | y SQtﬁcslt)%x)f, lhgm(gtge%@npg}c?agﬁér?h% ragnr@(;c1ilmy)dﬁ<p,q§£1ca&éa@xy-6©)rgh,kyI :
o) alkyi wher o AR apBo e eGM IR ESEH 5 dobdilms® aagiisCoakn,
(C509) het er 02 yIhpeper@isatsy!. (& CoabpuiGafapikpel@zisreyiotGs-Caalkyl, nttro, cyano(C,-
C o () s oty (MBS satsbllon Riskipbiors .
(& P28y aiky 1 pi pragmng cac Cyrpmbier vty 1E BB By Pp—p3HEgC: ( co
C, ) aryl (C, C6) al kglapy!pamayC,;Cs[(28RCCS)) b, 6€ pay)atky(Byro@E)Calakytl (8 gR)atkyl),amino(C;-
(G, - C6) al koxyacy y,o(|C, n&iab Y. ANk BRALYD.(c 18,4y (02 Hikkb@RMRaRENSRS)
(G -b)acyl pésp enRijRl“”NS(O) (C,-Colalkyl, R15S(0),, RN, R™S(0),R"N(C,-C¢)alkyl wheremn m s 0, 1 or 2
'm 1 6 1 m ' m 1 6. '
and R and R are each independently selected from hydrogen or (C,-Cg)alkyl; or R® is (C,-
Cio)cycloalkyl(C,-Ce)atkyl, {C,-Cg)acyloxy(C,-Cq)alky!l, (C,-Ce)alkoxy(C,-Cg)alkyl,
piperazinyl(C,-Cg)alkyl, (C,-Cgacylamino(C,-Cglalkyl, (Cg-C,o)aryl(C,-Ce)alkoxy(C;-Cg)alkyl,
(Cs-Coiheteroaryl(C,-Cglatkoxy(C,-Celalky!, (C,-Cglalkylthio{C-Cglatkyl, (Cg-Ciplarylthio(C,-
30 Cgalkyl, {C,-C¢)alkylsulfinyl(C,-C¢)alkyl, (Cs-Co)arylsulfinyl{C,-Cg)alkyl, (Cs-
Cs)alkylsulfonyl(C,-Cg)alkyl, {Ce-Cp)arylsulfonyl(C,-Cg)atky!, amino(C,-Cg)alkyl, (Cs-
C.)alkylamino(C,-C¢)alkyl, ((C,-Cg)alkyl),amino, (C,-Cglalkyl, (C,-C¢lalkenyl, (C,-Ce)alkynyl
wherein the alkyl, alkenyl and alkynyl groups are optionally substituted by one to five cyano,
nitro, halo, deuterium, hydroxy, carboxy, (C,-Cglacylamine, (C,-Cg)alkoxy(C,-Cg)acylamino,
35  amino(C,-Celacyl, (C,-Cealkylamino(C,-Ce)acyl or ((C,-Cglalkyl),amino(C,-Cglacy!, or R® 1s
R™CO(C,-Cg)alky! or R™*CO(C,-C,,)cycloalkyl wherein R™ is R%0 or R®R?'N wherein R? and



R and R8 are each independently selected fromthe group consisti n& of,
hydr ogen, (C, C6)al kyl, anmmo, hydroxy, (C, -C6)al koxy, (C, -C6)alkyl h 'Uﬁb)lﬂﬂ?
C((C, - Cfl)alk am no, (C, C6)acylam no, (C, -0C6)acyl(C, -C6 I ,

car boxy, 3/@)8 $8al koxyacyl , (C, - C6) al kyi ammpacyl | ((C - c%?é{I( 9;%;Ima’;mmacyl,
am—noacyl tr| fl uoronet hyl, tnfluoronethyl (C, -C6)aikyl, (C -0C6)alkyl 20
(di fl uoronet hyl ene), (C, - Ca) al kyl (di f1 uor onet ¥yl ene) ( C, - C~) al kyl
(C6-C,)aryl, (C5-C9)heteroaryl, (C6-C, )aryl(C, -C6)alkyl,

(CS—CQ)heteroaryI (C Cs)al kyl, (C6-C, )aryl (C6-C,)aryl, (C6-C,)aryl (Co6
C)aryl(C, - C6%al % %Mcloak (C3C6CCIOa|k)écf£C Co) al kyi ,
hydroxy(C, - C6 aﬁ(yFree g’?“éﬁii’)ﬁ df(%’) e RpHP c%/ nestinggy ay WQ(@“teWaI%yl,
- pi peraznyl (C, - Ca):pikgly G- ocoﬁrw CoTaaiyl amiCho()REtécbgrall Ol )alkydi PERIGYR'Y, R™(C,-Cq)alkyl

co) et e oaryb (G- G et BBl 1 ICSBHERE AR Eonclg Y, o
- (06-C, )aryl t hi o(&) ar@‘B'}’%[P%}PI (@S GEW&M?IHE%'P‘IH nih- @@'kmeaazwyl (QeBo)aryKC-
C, ) aryl sul finyl (&akippating, , (¢.Ciheibpaly ke pRyaiifs, - Gsormbis! . thiomorpholino,

(C6-C,)aryl syl faonyl (C - IkI, m.no( C.- al kyl

(C, - 08)al kyl iém rI’c'f}(IE&‘,q'Tdcs)Cf’gI' '§/’I”¥' (E’%“&Q) a&&%%kéhp%r&n& _ &5y geRYyjPpendyl.  (Cs
R' CO C, - C6) al kylC.theteRagRpewyL (Coeyayitatdeialkyippendgi (Cs1R:)heteromRy (T els)aRy Rpeidy!
wherein Rz and Rg C&f%oﬁﬁ&hdw ndependent ly selected fromthe group

consi sting of 30 hydr({):g %} ) e) P/ (C6-C,)aryl{C, -C6)al kyl or

( C5- C9) het eroaryl (C, )'aFﬁ I‘“ﬁ‘ formia ¢ cs) al kyl or R'(C3 C, )cycloal kyl
wherein R is (C -Cs)acyl pi perazno, (CoGEH)aryl pi perazino,

(CS- C9) het er oaryl pi perazno, (C, -C6)alKyi pi pPEr_a;mq
{C6-C,)aryl (C, -C6)al kyi pi perazno, (CpC9) het ¢ yF(C C6) al kyl pi per azi no,
nor phohno, t hi onor phol i no, pi pendi no idi no, piperidyl,

(C, -Co6)al kyl pi pendyl, (C6-C,)aryipi pery 7 (CS-C9) het er oar yI pi peridyl,
(C6-C,)aryl (C, 35 C6)al kyl pi pendyl, C9) het eroaryl (C, - C6) al kyl pi pendyl
or (C, -C6)acylpipendyl; or a group of the formula O - "(CHz) / \z 111 P
13 U k C 200z WO 99/ 65908 PCT/1 B99/ 01 -5 5 wherein pis 0, 1, 2 or 3,
and . Z is hygr Q¥redwGs pG0ra! koxy or NR R~ wherein R and Rz are each

i ndependent |y sel ected fromthe group consisting of hydrogen, (C, -C6)alkyl,
pi pendyl, (C, -C6)al kyi'p?Pendyi, (C6C,)aryl pi pendyl,

(CS-C9) het er oar yl pi pemagnlsag(oﬁ.‘;sofﬁye)famyﬂa( C, - C6) ai kyl pi pendyl ,

(CSC9) het eroaryl (C, - Cs) al kyl pi pendyl, (Cz 06) acyl pi pendyl, (C6 C, )aryl,
(CS-C9) heteroaryl, (C6 10 C,)aryl (C, - Co) I‘<y|

(C5-C9) heteroaryl (C, -C6)al kyl, (C6-C,)aryh(C6-C,)aryl, (C6

C )aryl (C6C )aryl (C -Cs)al kyl, (C3 Cs) al kyl ,

(C3-C6) cycl oal kyl (C, -Cs)al kyl, R5(&)sTC6) al ky\ ,

(C CS)al kyl (CHRS) (C, -Cs)al kyl wherei j R ydroxy i c, - c8) acyl oxy,
(C, -Co6) al koxy, piperaznmo, (C, G6)acyl (GPB) al kyl t hi o,
(C6-C,)arylthio) (C -0C6)alkylsulfl , (CG C)arylswflnyl

(C, Co)al kyl sul foxyl, (C6-C,)arylsul foxyl, ammo, (C, -C6)al kyI am no,
((C )aI Kyl ) 2 eteram g, f@nd jlte 436h ﬁ@gpb:}mepwaatzﬂp (C, -C6)al kyl pi perazno,
(

C6- I Co6) al kyl C,.r: | kyl pi
ool {1 5ol S AL B, LRI SRR ar ALY B
(C -CH)al kyI (CHF@ﬁ -Cs)al kyl wherein R6 is pipendyl,

(C

- C6) al kyl pi pendyl RB(IQGEIeatéﬁr ydrpiteegreyd conki6ihg Gf )n@d’rt}ﬂe(m G, SR kithugiorRagly |

C5 C9) het d
R s defined asERBRaG Eyethh TorAE £ ofBt ey iepSio s SRR e Ple e
fromthe group ceielvsti %g-?sl?ﬁomﬁrlcs)@wbrrd@h?d G(IKEIam(Ds()CapI@qyl ((C4-Ce)alkyl);@amino(C,-
(C &@)al kyl (dsf luwcﬂﬁmﬁfwoéaﬁe(h @,he@&a%h CG§7 wfa@IicCes)aqkleI eat I?IéIero\éIR/I%éecb 'SIanJylhe

cycl oal kyl group I |y n t o flve car box

amo, hydroxy, (€ 8@6’% J&I@SW so ‘° Iﬁ%n Y m \AII‘FeFéFVﬁb?HYII"s 0,(C31 or
2: R SR 6NS(O mGchlwssl ndssika, hSLdr@w CZCa)laHinIR(S @hedy Ry € ,-8r)aky25 (@atalkoxy(C,-

i ndependent ly s d r n,or I

R L e&% %nﬁefré%@@@ )QWP @ ng:() & é‘ é%le |—I€ CSBNREYE yaikoxy(C.-
(C, - C6) al kyl arrrmcﬁﬁﬁy' R%F?g)é?\‘ﬁr@ﬂ'@ Cs)Pi‘“EP‘é‘ ﬁl@ﬂ‘-y( (BsyeaiioGHeidyh RS and
R 6 are as defined above; (Cz-C6)al kenyl, (Cz-C6) al kynyl,

(C, -Co6)al kyl am no, anrno(C, -C6)al kyl, hydroxy(C, - C6) al kyl

(C, -Co6)al koxy(C, -C6)al kyl, (C, C6)acyl oxy(C, -C6)al kyl, vitro,

cyano(C, -C6)al kyl, nitro(C, -C6)al kyl, trifluoronethyl, 30

trifluoronethyl (C C6) al kyl, (C, -C6)acyl am no,

(C, -C6)al koxy(C, -C6)acyl am no, am no(C, C6)acyl,

(C,-Co6)al kyl am no(C, -C6)acyl or ((C, -Co6)alkyl)zam no(C, -C6) acyl ;

(Cz-Cs)al kenyl (CZC6) aI kynyI (CS C )cycl oaI kyI (C C6) al kyl,



10 pi peridino, pyrrolidino, pipendyl, (C, -C6)alkylpiperidinyl, (pst Oce 2000
C )aryl piperidyl, (CSC9)heteroaryl piperidyl, (C6

C )aryl (C -C6)al kyl pi pendyl, (CS-C9)heteroaryl (C, -C6)al kyl pi jdyl or

(C, - C6) a¥¥® Pre5®dyl ; or RO is a group of the fornula P )?(C'E/ \%{e’g%in g, h
and j are each independently O to 6; F, Kand P are each independently
oxygen, S(Od wherein dis O, 1 or 2, NR6 or €R Re wherein R6, R and Re
are as defined above, R2 and R3 are each independently selected fromthe
group consi sting of hydrogen, deut eri um am no, hal o, hydoxy nitro,

car boxy, (CZC6aIkenI é alka}/ , trifluoronethyl,

trifluoromet Boxmo 9@(‘3"'0 €5 ’P‘W (&)alkgeyiay Kosbpaler € ﬁvoFH@“'EﬁW@rCeEP‘Y'aI €oxy

groups are opti @gaw;w@wmtce;amwed l@f}’s@Dﬁyli\ﬁoﬁyh(ﬁﬁﬁ)aﬂiploup%m&@(bﬁ-gg a1 from.

((C - oy ol byl ) 2P RE oG B e (T ARy Bl R oF S Ry g™
C9) cycl oal kyl oR*P@EBRTR)Mwhéren B aRZRA A eR® ledeeer@emlh s¢levted frem d@rarduy consisting
C3- C, ) cycl oal kyf pydedgss, Qc @ém oqbk@&and%yam)@ eFHaryl(C “Coalkyl, or R™(C,-

(

((C, - Cs)alkyI)Zamn n

(C6-C,)aryl tHi oCeglly i céﬂ”a’ﬂ?w Ju f|§y| %8 %p)"aﬂjsm #r%q)aW'P'pefaz'"O (Cs-
(C, Co) al kyl sul f@g})yéteroérﬂﬁp@z)rar yl( §ud3g‘)aﬂmplp¢ra(|® G- &6yary)(C,-Ce)alkylpiperazino,  (Cs-
(C, -

C6) al koxy- C@ N!‘%rﬁarf @ 'Cgi?)((%d &V?W%mﬁho(n@ c%]nrb GinBar y y;gegr/lfimo pyrrolidino,

( CZ- C9) het er ocycf erein t et er
het er ocycl oal kyPPgiy. éFr Helal§y Bjepiey! aiCe C@W'Rﬂ%\qw yCstrigterogiytrierialy (Grieland(Cichr ee
?g OC6§ CI kCIS) al bmlalkyIpﬂlp@ndmﬂtgk\yéiero@@((t\lkdis)alkf(lﬁiper@% 8] WCO Nuf?&wc%)alkrlammoaryl
al ky oXy a
(C. - 06) al koxy- O %'za'tﬁé‘iaé’l(ﬁéo% &%%P'Bg’&%{/' car boxy(C, - 06) al kyl ,
car boxy(C, - C6) al koxy R’ grairf¥’yereosept medrengan{iGeleCBY &bk i aroup consisting of hydrogen, (G-

(C -0o)al koxycard),@lwl (aGamoCG)'l?dr&@XYEaﬁssgﬁk&y)a(b}‘t an@mnm@ @dnm)%@amﬁé) alcky!

(G200 al Kyl o oo LoaP Ry by o O S RaTID (C eBPiRgpeoy

((C,-Cs)al kyl) : &ai- ﬁoéli&j)zam)aadykyémmdmysdlr tfygronie@)yi, me&rdmamy\ (C . ErBOX YC,-Ce)alkyl

carboxy(C 70 1tdobrnfO? (c &\%@%n@@%&nﬁ%t%cgﬁ@ﬂ%@%m CRSSAESRNE

(C, -Co)al koxycar ony (C jal oxycar bon

(C o) ol Koxy. R e e PPUEPRIC EogiholCo OIS hetndy SogfodBdlOcy !
ammo- CO- NH-,  ( Ccfeyial-Bydianmms-Ciytloalky(, ((Co-efiyriaditgy € ) @2y N dydeday (SHE)alky!l, (C,-
EgG gGg 2{ {;?gn;]né)%%_‘?’r sé?%lcg)(j‘r"ﬁak?xy?&réé a@)mpe%WC -Celalkyl, (C,-Cglacylamino(C,-
((C, - C6) al kyl ) 2&aby.CO-mandvts, - CB)elatyPiperdgs C, (CatSylaamtt ne-atkoviiR-QsekvlCo) @k y| |
(CS- C9) het ermar y,psgoarfie, M;}awoy@@bak%ydcn ChHikytAélc %s)aﬁtlyk%é@bérﬂmwlq -Ce)alkyl,

EESCC%?;IKZLIS:‘JL r@’& %@%‘?@ylgcc i, Ci?% é(yé Ul gu?fW [T 0R4 G LRI i -coalkyl,

(CB- G, )ary|su|f@%y¢aﬁwww@6%awy| an(v@ @eqeaaww s@-Eorplamings -Colalkyl,  ((C:-

C6-C, ) aryl (L, - @N@@h k8 .:Cealkylh (Qcifey)qyiGv-Coakyt lvat(Cytiratef@ary i G-Chpiéy.oBBNR(C.-
nsubstituted ( )&l r teed ( I t be
(C6-C, )aryl (C, - &% @? c?d‘i(d: % c%BQ@P%@%r%ﬁOF@ b @38%(% %g%%r%og?/yol %%%%Egﬁkyl
and R " cannot 15%5 ChEeteeN IR BR y 631 &laIEVP‘pef?FﬁPph‘(‘}ls frv)a ¥ ﬁk%H‘)‘Y'B‘H?"?HS“’ (Cs
pi pendi no, pyr r dehete@ary![CyiRatyydrazon, ( Gerpkdipafl Kydnurpelnodi pydndin@0 pakrdilting,he

proviso that th n r

substituted b EP%I %dc mﬁ@@&}a\% ﬁﬁg%ﬂmqiy}'sg (t: e@‘%@;‘é@ﬂ% cﬁ %ﬂ'llgc

R5 cannot be® C%)@‘k(‘@&”%)(ﬁb -Reneterqagyl %@@H‘W?Ipe""("@ mﬁbgs)aFWP%Hﬁrﬁf(@m%‘)fé'Pekyl
((C,-C6)al kyl), asfimoa(C, - Cs) al kyl, furanyl, (C, C6)al koxy(C,-C6)al kyl or
carboxy(C, -C6)al kyl, 25 with the proviso that both R* and RS cannot both be
hydroxy (C,-C6)alkyl, with the proviso that when R is (C -C6)al kyl, R5
cannot be (C, -C6)al koxy{C, -C6)al kyl or carbéxy(C, -C6)alkyl; and with the
provi so that R cannot be carboxy( CG) al k Ithi o ory(GC

C6) al koxycar bonyl (C, - C6) al kyl t hi o. & t invention also relates to
t he pharnmaceutically accept 3bi e aci d addit i on salts of conpounds of the
formula |I. The acids which are used to prepare the pharmaceutically
acceptabl e acid addition salts of the aforenenti oned base conpounds of this
invention are those which formnon-toxic acid addition salts, i a , salts
contammg phar nmacol ogi cal | y accept abl e arnons, such as the hydrochl ori de,
hydr obr om de, hydroi odide, nitrate, sulfate, bisulfate, 35 phosphate, acid
phosphat e, acetate, lactate, citrate, acid citrate, tartrate, bitartrate,
succi nate, mal eate fumarate o] uconate saccharate benzoate,

I Y I Y Y M T Y T N 1

E gzcgcﬂla![ kyl sul fp r ﬁ rCJ‘,aG IaFl?‘k(y@ C, és%@)?h@b@}@%)’c%’&loaﬂpl whererng"‘ I-l\’SSRmO or
et erocyc ” el f her an i s

hydr ogen, t heyotRh o“fheﬁ?'" % al-%% a%%S?C?’lgéeB%"df'% Splegtegy G?m g group consisting of

(

u



13 Ut C Z002 WD 99/65908 _g_ PCT/1 B99/01100 5 compounds of fornula | that
are acidic in nature are those that formnon-toxic base salts w tH 3bh00;
conmpounds Such non-toxic base salts include, but are not limted to those

* derived MRMWEUEh phar macol ogi cal |y acceptabl e cations sUcHBAYAIKali netal
canons ( a ~, potassium and sodium and al kaline earth nmetal canons (-,

cal ci um and magnesi un), ammoni um or watersol ubl e am ne addition salts such
as N-net hyl gl ucam ne- (megl um ne), and the | ower 10 al kanol ammoni um and

ot her base salts of pharnaceutically acceptable organic am nes The term
"al kyl", as used herein, unless otherw se indicated, includes saturated
monoval ent hfdréﬁ’@%[F'B(Br‘Fq‘éd% ¥t @dhavi ng straight, branched or cyclic

. ni eties or combinat Zansydiwgr enic,Ekexyt@NR'Ralhaey R! a’v\@ Rasd%i eé‘tﬁh@déﬁendently

| ncl udes O al kyl Kk i S
"hal 0", as used' l%:ﬁeg:fﬁﬁ tw:h%u c@ns;sﬁrl r‘%/f\nkysdéog g(“e épgg PReR g%e% al?’ EfB‘?fgy," (Ce-
. chl oro brono oClatRPETHE c offpduhersroay/|pipgidy. |nv(éa€|o)@wl(®rs@e)atk!impaldyi doubl-e

bonds When such chpsigisanpicecpaBamRtoy!, t [TS-cOTRRLRYS ﬁf t e (b/s%%ét%a X'(ét aS

cis and traps c i 0 n)g reof. Uil €ss
i ndi cated, the gl"’[&'y% 'ké{]ké(??&? JI"g 'c?ﬁ'ﬁﬁﬁ(é ﬁ%é)ia'gf'r e‘&ﬁ Coaplhres: ﬁa’y'as(%ﬁleaWé@e t he
al kyl noieties 6f.)ant(Belsayoups:-Cefdraked tGQ-Cherceikyl(CeCaakyl,, RAICkOo¥ay), may be

| b 5cheya irRe oX | n
it A e e S

branched and cofPaVREGc(F: CCG}?HY'@H déss" %ﬁ?%’%‘@ d?h%slﬁmy%f“iy'nd%%b Jafisultl dgen 25
i ncl udes fl uori Ggakyshliayli ne:C hargiies), aneb, i @lC)akyaminC, @Qﬁﬂk)@?'éﬁyﬂo ven

d h f | ky! t two | evel s_of
insat ur at 1 ort°sugheeEReahE, OF (icotkitipll ! Col S R bRt en: drigl
cycl ohexyl, cyc ICdP@S(@ﬁﬁXKP; Ceia"glp@y@mmes@@dwmmommmheqmewmo « poloidrepR&ay|
bi cycfo[ 3 2 | Jocpare, m@g)afa,n BaRY(C, e];)akw ?»\me.(eGZRCQQ %%Eﬁc{yp%ct%ylﬁbﬁknd‘{m% used

ot T ahytr opyr anoEhiRih ] e, %awFa%?kvﬁg%ﬁd?& o oo o (co
met hyl enedi oxyl Cotdtereami@yLealkyipredrol i di nyl, 1, 3-oxazolidin-3-yl,

i sot hi azol i dignyl, 1, &mmm@dlaqlow&s«b Rl ZRH qa;@hdara AR
1, 3- pyrazol i din- 1y| {j)erl hi onor phol i ny

1, 2-t et r ahydr ot hi azi § Ise'eiecgtfr@f“r 8 FFP%SH'?Q 3°f yiffluoromethyl(C,-Ce)alkyl, (C.-
tetr ahydr ot hi adica)z:kmquormrpmw@lqu aﬂsy|2<¢3a1 ahigalkyo dinazinnthe-yticalidkl rodp is

tetrahydr odi azi Bekna syds @by gheaas gsaaadty oyBAPERAS HIfbey CACATRON) na €€ Ne

(()fczozzgl) het Zriﬁ'yas akwnﬁgﬂm Vhefigs misl. N?f%&gﬁ WS QU Wesie DM 150, 4 97 2 P afidAdtpre

ni trogen hetasr O&édbﬁ]\c(eﬁh‘rd@ﬁl},'l'sbte&é@&brylhymb@m ddsecc s eim-d . RERr @, -t9aikibnyio,

oot volyi T naspbboCPAIBBR. I pobER) SEe Kl Raslote, RRNGEI gy

oxadi azol yl, 1, @%%%\ﬂwv{amrw R'%jang % 9rﬁ|aacﬁemeg|appve (G- L Blkeryl. 4CHGY elkyrly,
1, 2, 4-t hi adi aZOk(;qlcﬁ)a[Rylﬁl'dM&) amino(CCelalkyl, ~hytoxY0,-8 34859 Q3-Beikéxd &3894f 1100 -g_

Ce)acyloxy(C,-Cg)alkyl, nitro, cyano(C,-Cq)alkyl, nitro(C,-Cg)alkyl,  trifluoromethyl,

30  trifiuoromethyl(C,-Ce)alkyl, (C,-Ce)acylamino, (C,-Cg)alkoxy(C,-Cs)acylamino, amino(C,-

Celacyl, (C,-Ce)alkylamino(C,-Ce)acyl or ((C,-Ce)alkyl),amino(C,-Cq)acyl: (C,-Ce)alkenyl, (C,-

Celalkynyl,  (C4-Cyo)cycloalkyl(C,-Celalkyl,  (C,-Cg)acyloxy(C,-Cg)alkyl, (C,-Cg)aikoxy(C,-

Celalkyl, piperazinyl(C,-Cglalkyl, (C,-Cg)acylamino(C,-Cg)alkyl, (Cg-Cio)ary)(C,-Cglalkoxy(C;-

Celalkyl,  (Cs-Co)heteroaryl(C,-Ce)alkoxy(C,-Ce)alkyl, (C,-Ce)alkylthio(C,-Cg)alkyl,  (Ce-

35 C,plarylthio(C,-Cg)alkyl, (C,-Cg)alkylsulfinyl(C,-Cq)alky!, (Ce-Co)arylsulfiny}(C,-Cg)alkyl, (C,-

Ce)alkylsulfony(C,-Cg)alkyl, (Ce-Cho)arylsuifonyl(C,-Cglalkyl, amino{C,-Cg)alkyl, (C,-

Celalkylamino(C,-Celalkyl, ((C,-Celalkyl),amino, (C,-Ce)alkyl wherein the alkyl group is

optionally substituted by one to five cyano, nitro, hydroxy, carboxy, (C,-Ce)acylamino, (C,-

Celalkoxy(C,-Celacylamino,  amino(C,-Cglacyl,  (C,-Cealkylamino(C,-C¢)acyl or  ((C,-

40  Cgalky!),amino(C,-Celacyl, R®CO(C,-Ce)alky! or R'*CO(C,-C,o)cycloalkyl wherein R™ 1s R%0



5 pynm dyl, pyraz~nyl, pyndazinyl, 1,2,4-tnazinyl, 1,2,3-tnazinyl —
1,3, 5-tnazinyl, pyrazol o(3, 4b] pyndinyl. cinnolinyl) ptendinyl) puhdytl 200z
6, 7-di hydro-5H[1 ] pyrindinyl, benzo bJt hi ophenyl, 5) 6, 7,

8-t et r ahyXid 8/6888nohn- 3-y| , benzoxazol yl, benzot hi azol yI , PEEBPAYH~azol y! |

benzi soxazol yl , benzi m-dazoi yl, thianaphthenyl |soth|anaphthenyl

benzof uranyl, isobenzofuranyl, isoindolyl, indolyl, ndol i zi nyl ndazolyl,

i soqui nolyl, qunolyl, phthal azinyl, quinoxahnyl, quinazolinyl, 10
benzoxazinyl; etc. One of ordinary skill in the art wdl understand that the

connection of sai dZO%QCZ C9) hetoerocycl oal kyl rings is through a carbon atom
or a spa hybrid~2e8”Ri'N wog/en Riene RO #feorfr CEerends i SAleciRr &pm leetiourspasising ef er s

to phenyl or naphébydn, (d?mmwn«décmanﬁ(ormmm 6r Ocsmﬁetbﬁar@@hmya&meRedR"wa

pharmaceutically. a cep el ther t ne or
more additi onal &} E‘P‘n' F?\/\;1% ?Ff O?'kP'av’fhgreg ndﬁﬁn(%[&g'ﬁ{eﬁf’gw%m 'h@ gégcty f%e@F'”W th
antiinfl anmat oryCaage)nU@lpﬂ'ﬂaege (@gentetereraypnenazinad €C Hudalkatppenaino, | (CerCl ey iCo

cycl osponn A (e Talk%ggbmgun@.‘7rCB)Fethranfdg‘)lalkﬂpuperazrlr%paméﬁ)m)hng K- tﬁngﬁorprohno
(tacrolimnmus) cept ~

unom de, deoxyspergual i ate (e g
), azathi oane (pépeﬁd‘“q Y By Elg"d ? 153)(3@/' %@W&pa%ce@w)a YRPYIdle ¢Cs
O thoclone'r), Angﬁamoaalwenmw (aem;amm@phltemnpelnb;ﬂtp(mte)heternammao@)llkylpnperndyl
pi r oxi cam and %L Iﬁfaéw% ry steroids (e g prednisol one or
dexanet hasone) se-agents 20 may be admi nistered as part of the sane or
separate dosage for n®r Rys agiouweof§wriemyge different routes of adni n~strat~on,
and on the sanme or different adm nistratjxn schedul es according to st andar d
pharmaceutical practice. The conpounds o this invention include all
conformational isoners ( e~c ., cis and aps isonmers) and all optical
i somers of conpounds of the formula l . enanti omers and 25
di astereoners), as well as racem c, )di astfer domenc ang ot her i xtures of
such isoners Preferred conpounds of for i ncl ude those wherein R is
NR'R5. Other preferred conmpounds of §ornul a P)nclude those wherein R' is
hydr ogen, (C, C6)al kyl, (C2-C6)al kemyl, (CzZ-C6)al kynyl wherein the al kyl,
al kenyl and al kynyl groups are optionally substituted by hydroxy, am no,
trifluoromnettlyl WheGn B petipraney! In¢apendety ARGl ami no, 30 ((C, - C6)al kyl) 2ami no
or (C, -C6)acyl arnino;g, (RranRP br% eesFBmEepaao@mI Sbdry B OhaRAERN dth e, £BEboRRKY!
group is optlonacéﬁ s#bst g p% %8 XY, trlfluororret hyl or
(C, - C6) acyl oxy ef’ e}fﬁJ EEo AT BPYS ormul a | i ncl ude t hose
wherein R5 is (C3-C, cﬁzcayatRE)atlekejath M@leazdentlyt%@ceyé’bmahé(gl‘purgcmaﬁimbsaf oproegenal | y

bstituted b ol tro t ;
f% SC!s);I Eyl th%r@to Fihy, Tah¥He, r%umuwm famwxaozc Q!ﬁé#%&@@%fﬂ?’ i ¢ rrqg&emem

Cfi)acyl, I@ &fuaio@‘h?ﬁaﬁ ﬁ:e)elél (&-ﬁ%r wr(%m @é)ag&lﬁr alh?xﬁ(groups are optlonally
(C, -06) al koxy CQubdtittuddCoyCopa ltdk yHraenmgrmopsCedigeted CzonChiprl hgdrgply, cérEdey Cainalok §ay| |
hal o( C, - C6) al kylg C6 C6 O

R SS(0) R B C 28I iy ogiRate, SO Eawyf Bt D G o (G
i ndependent | y sé?sé\?fe&ﬁyq‘qalﬁhh e @Q’r@ﬁ'k\ﬁt"’ (Q:C @By PR and(ﬁ Hs% e?ﬁ*‘e’f“iﬁpﬁ@&“uy
conpounds of forwuta)chcdairgl uge.-d Hsi6alkuier e(lCDCBZide'mdnd:\" (@J,@sﬁﬁﬂban‘m: (Ce-

i ndependent | cted fr con t dro e

(o REy Tyt 35 { 38k Bmgo R I8HE X RO C REBLS" Boh Ayt J85Cwplufan. (-
C6) al kenyl , ( Cz-%Balskifeny)l (Ce-Clarvslayk 6162t yE3(CCCopibery 1SRNty I(C1-Ce)alkyamino-
(C~C, o) cycl oal keexy , (ct- @@r&ﬁlemw%@& Mlalkyl(&?5(c$;$ D&%%Q@é.bﬂ th®' heteroaryl,

]S g|6| gvmo?’lgr yl Speh%ltgrécgclgalkyl and ary?grggprsr%re op 1ona9y sufbsutquJ by one to t%reeqmlo J&,-Cs)alkyl,

2-{ 4- Met hyl - 3- ( Et-ByRky-TORNIY r (€T HfI@xBCEINDYMEi-Caky4CINH-ErTaaily!, cipeColkonyd } - p
ropan-2ol, 18y co.NH- (CoCoaliyl.  (C-Copalkoxy-CONHC -Coalkoxy, | carooxy, c:arboxy(C, Coalky!
2-{3-[(2- Hydroxy et hy { yrro 5 écy’ in-4-y -4-met hyl - cy
cl ohexyl } pr Opancazboesy(c 1-Ce alkox;P benzylox carbonyl )alkoxy (C, C6 al oxycarbonyI(C1 Celalkoxy,

2- ][(5 LSOIOerIOenY(IC- 2oy, hydmisey C | aptrexy Oy yalkyl H- M*Us)0|k°>{y2ar86rd|]a'lﬁmm (BT feryllQ,- am
no] ethano

(511 Sopr ey - EHECRTPLEYTHRLA S EPERS  SCSPIROE | REIETS, 2,

a

2-trifluoro 15 e@Wy} HeT éalkyl ammo lkyP hydroxy Ce)a koxy carboxy, carboxy(C,-




2-{4-Met hyl -3-((7H-pyrrol o 2, 3-d] pynm di n-4-yl)-(2, 2, 2-tnfl uoro- ethyIE)

o] cycl ohexyl } - pr opan- 2- ol , OEC 2002

2-{4- Met hyl - 5-[ et hyl -(7H- pyrrol o[ 2, 3-d] pynm di n-4-yl)-am no cI ohex- 3-en
" yl} propaho2vepes 20 PCTAB99/07}

2-[1-(7HPyrrol o(2, 3-d] pynm di n-4-yl ) -azetidin-3-yf]-propan-2-ol,

2-(1-(7H Pyrrol o[ 2, 3-d] pyri m di n-4-yl)-azeti dift 2-yl ] - propan-2-ol,

(5-Fl uoro-7H pyrrol o(2, 3-d] pynm di n-4-yl)-(5-isopropenyl - 2- met hyl - cycl ohexy

I

5-
) - et hyl ami ne;

2-{3-[ (5-Fl uoro- 7H-pyrro|o§23 ?/nmdln4yl) met hyl - a/l-cyclo
hexyl} 25 profpar?csﬁkﬂl (C,-Cg)alkoxycarbonyl, (C,-C,)alkoxycarbonyl(C, Ce)alkyl C C alkoxyC

. (2-Ethyl - 4- |SoprOp@ewﬂyrw-NHQFE%byddC@Bété‘ry&yc(ﬂlkﬁ Ryifocd ®NB,, 3¢ 8¢ Jamnyiamirdract- vl )
- am ne;
2-{3- Et hyl - 4- [ mel Ry (SRR BVPTEPSPAS: Sy PHPara N G 8 PRy EMER& R y 1 § -
. propan-2-ol; NH-, (C,-C¢lalkylamino-CO-NH-(C,-Cg)alkyl, {(C,-C¢)atkyl),amino-CO-NH-(C,-C¢)alkyl, (C,-
26% f |E§ h?/IO gn[(?c hyrgmwcgw(b) chdilkh, PY (0,9, Rk rody dhRY-a oL -tYjakyi@amm] ceycl o
Io ylyprop
2-[(2-Et hyl - .s%ﬁlkaﬁéfwi cFeLopoRfanyamney o iSlely o RYEMERHG fHedlkn- 4- 94) am
i no] et hanol ; Cioarylsulfonyl,  (Cg-Cyp)arylsulfonylamino,  (C¢-C,p)arylsutfonylamino(C,-Cglalkyl,  (C,-
(5 (S)-Isopropewiaﬁ%smﬁymmcy@ @‘;%Wédforgﬁk{%lcfd LAY T fcQlcOherdarl] PYT | e*d' n-
4-yl) am ne; 3-
in-4-yl)-8-aza- &9@?’6106\("@3@”1 ]oct an- 3-ol ,
2- EC\/cl ohept yl - ( 7H pwitk mb(p[oﬂnséithdt]\menréltrdr R‘léhdyﬂlf’gls@mogé)% ﬂ%tdrf]r&ﬂﬂﬂlR‘ or R® cannot
2- (Cyci oocty r n-4-y am no] - et hano
Bi cycl o( 2. 2. 5 be(eyéﬁ)%'l% ﬁﬁ%l“’% b Zjl o[ 2, 3-d] pynmi di n-4-yl)-am ne; and
4- Pi pendi n- 1- yI 5- m twgh ShleP'PHSQJWtereOPQISIBNJ‘PanS@hSWeteCT Ha- Cp)taléﬂ@ntmsuwwtﬂdl on

also relates to (g, @WCMﬁUhF C3hnof AAP Jd;ot)ém(d Lhalky®) RET SRt Rngcé?u'hot‘lge (Cs-

preventing a dlsor er 9 50N |t|on sel,ect ed n tran

P ot on. | upucanaieEn Sy B B SO0 GEOBRe SRRt | M e 00
5 scler osi S, r hemmrmhub areriinp taygolidps emeesiyser (Tyq@ikyipderaivgt es and

conpl i cat i ong from diyah &t BroviEA Rl ne SBLMATBsp BdEURL Cof SRR Ldr tdi§nyl AldhR) TBIUNE
thyroid disorders, ulcerative cohtrs, Crohn's disease, Al zheiner's disease,
Leukeni a, and otﬁ‘l‘@“f"t”@?ﬁtbbf’m‘ﬁ}ﬁ@a&?@eases or (b) the inhibition of protein
tyrosi ne knmases or Jambshekprossah8 whdAR3)s mdeogam itedannat e laortion@,-a,) ke, -

corpri sing. an angugty ofc & CANBAKAE. Slall0r T 2. b flar RERE RGN GRL ! Y

accept abl e salt ers or ondltlons and
phar maceut i cal | We&&‘éé’ﬁ e?bla@Y‘@é‘iaé‘é’?‘y e“F’n%e ﬁ%’bsent invention also relates to a
phag_mapeutl c|a$ cogp?smth t@@roﬁ@dthét&bthtTeﬁR5ﬂﬁ?m b l&e\/@ﬂﬁokﬂ@, Jaksor der or
condition selecte r tion

scl erosi s, rheumat oi dv hgﬁgo%{ll Iiheﬂa\wieq‘rF@lgssfd’ < )‘?& R darc‘floygéjfcé Crﬁr)%,kgf(yw Toalky!
conpl i cations fr%ﬁ?fmxa%t:éé'kyl @achcer ast hm, at opi ¢ dermatitis, autoinmune
thyroid disorders, ulwer aﬁé Vroti€d i a6, RO' @hHios 85 dérﬁ@@&ﬁ-cs)&kﬂth@i ner'@,-

di sease, Leukemca Iand " fr?éJéi h(ollhm"rune di seases or (b) the inhibition of
protein tyrosine 98 ﬁ's?%r 3 K" Rrase 3 (JAK3) in a manmal, including a
human, conprR&ing an TagDesant infenien elsnispientd tof praoraeiticely acgeptable acid additon salts

phar maceuti cal | yof@sfﬁs‘dambdf %esfadniuuatiharhe%ms @heN8reQsed 1 &de‘m tn@tphé?mae@uﬁcany
T-cel | |mmnosup%tr:essan | ar nmat or effective in

di sorders or con ?pitaaﬁ§°'9;1ﬁ‘§f“t'8” ﬁﬁ%&ﬁb‘g@&ﬁﬂfe&ﬂng@b%&mﬁ%ﬁ gf tus ipygnpgn %‘heﬁ‘?e
present inventi omhial s neHadcescid addsionredithod .fsalts tdneining lihbintacaoyicelfy azreptablen
typrosme kmases gf..Jaghs a'§' tﬂé‘%9dr§ch(oﬁﬁK3~)/drbt§}o:ﬁ1démrmlomdé ”rﬁt\val@' é?ﬂaté‘ DAUTRB.

conprising adnministéering to said nammal "an effect|ve anount onpound
of formula | 3®r RopRarmsaipsraals I%e%‘ﬁd%pbac’eat‘iWétes%ﬂdtc'tfaF?efaéEﬂe b“ﬂ'?@‘eprs'é%’@ﬂt?

i nvention al so relieteshuhaata, gBtdiad, kachdrate abénagptr maneaiitnary ehadéssitondter or '
25 condition sel r plLant ctdon,,.
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conpl i cations freamtieatEyeates, cancer, asthmm, atopic dermatitis, autoi nmune
thyroi d disorders, ulmerra&m.yreawoolauhtu & ba@a@ibﬂorﬁsadﬂ Sens6a | Nhémérﬂ@n b&es that

di sease, Leug éﬁndo er_aut oi mune |hr z“ace m n h’
human, conpri'si n§>adfi ‘s er?ﬁ&”? PEe R SR RETRE B o258 8§p duid of
formula | or a 30 pharmaceutically acceptable salt thereof, effective in
treating such a condition The present invention also relates to a nethod
for the inhibition of protein typrosne



ki nases or Janus Kmase 3 (JAK3) in a mammal, including a human, QSHH%J@@
adm nistering to said mammal an effective anDunt of a conpound of 'for I
or a pharmaceutically acceptable salt thereof, alone or in conmbination with
T-cel | | MAMEEWPr essant or 35 antiinflammatory agents The/BiPdLH

I nvention also relates to a nmethod for treating or preventing a disorder or
condition selected fromorgan transplant refe&tion, |upus, nultiple
sclerosis, rheumatoid arthritis, psoriasis, Type | diabetes and
conplications from di abetes, cancer, asthma, atopic dernatitis auto nnune
thyroid disorders, ulceratlve coliti Crohn' s di sease, zhelner

di sease, LeuRenfaPoul obieHus 4hat Bierﬁ‘r‘ﬁﬁé“ RANER A€ RO fal, O ARRRPXIC PasE Is?.fﬁl“ﬁ‘@ a
human, 13 D Esuch Z85duMisOSO&Y rab9d@ bade2saPOhdiddeBow @re0ibl hted toctmfsp(memweg from
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phar maceutically a one Or In co
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such a conditi ogyupiel 3mlde Ea@mgroOs%lts\/\@u&g/a@59%thylél3c%(}ne§\99/1@1359@ the Deri | ed
Description of the Invention The f illustrate the

preparati on '8f FIECRBHBUIMAY BF" ?%%saﬁtf‘ \é\#sogﬁfna?eﬁgc@wtEICB‘?‘I’?%EIC’@?%’C PRET wi se
indicated R, R2, R3ThentrrRIalkyi, heisedk aerein.onnlsSs hampesamdicetbe whilgleusstiuimtedt hat

fol low are defi ﬁ'\@x%vé\é\t %@&%m@ﬂﬂék@s haviny sPREig sranchddr E)ié mlefs tar EomtMafionE3
XVI N N |' NR4RS XV~-NNI R

ereof

The term "alkoxy”, as used herein, includes O-alkyl groups wherein “alky!" 1s defined

15  above.

The term "halo”, as used heremn, uniess otherwise indicated, includes fluoro, chioro, bromo or
1odo

The compounds of this invention may contain double bonds When such bonds are
present, the compounds of the invention exist as cis and trans configurations and as mixtures

20 thereof.

Unless otherwise indicated, the alkyl and alkenyl groups referred to herein, as well as
the alkyi moieties of other groups referred to herein (e.g., alkoxy), may be linear or branched,
and they may also be cyclic (e.q., cyclopropy!, cyclobutyl, cyclopentyl, cyclohexy! or cyclohepty)
or be hnear or branched and contain cyclic moieties Unless otherwise indicated, halogen

25 includes fluorine, chlorine, bromine, and rodine

{C4-C,o)Cycloatkyl when used herein refers to cycloalkyl groups containing zero to two
levels of unsaturation such as cyclopropyl, cyclobutyl, cyclopentyl, cyciopentenyl, cyclohexyl,
cyclohexenyl, 1,3-cyclohexadiene, cycioheptyl, cycioheptenyl, bicyclo[3 2 1)octane, norbornany!
etc.

30 {C,-Co)Heterocycloalkyl when used herein refers to pyrrolidinyl, tetrahydrofuranyl,
dihydrofuranyl, tetrahydropyranyl, pyranyl, thiopyranyl, aziridinyl, oxiranyl, methylenedioxyl,
chromenyl, isoxazolidinyl, 1,3-oxazolidin-3-yl, 1sothiazolidiny!, 1,3-thiazolidin-3-yl, 1,2-
pyrazolidin-2-yl, 1,3-pyrazolidin-1-yl, piperidinyl, thiomorpholinyl, 1,2-tetrahydrothiazin-2-yl, 1,3-
tetrahydrothiazin-3-yl, tetrahydrothiadiazinyl, morphohnyl, 1,2-tetrahydrodiazin-2-yl, 1,3-

35 tetrahydrodiazin-1-y!, tetrahydroazepinyl, piperazinyl, chromanyl, etc One of ordinary skill in
the art will understand that the connection of said (C,-Cg)heterocycloalkyl rings 1s through a
carbon or a sp® hybridized nitrogen heteroatom

(C,-Co)Heteroaryl when used herein refers to furyl, thienyl, thiazolyl, pyrazolyl,
iscthiazoly!, 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, pyndyl,
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pynmidyl, pyrazinyl, pyndazinyl, 1.2.4-tnazinyl, 1,.2,3-tnazinyl, 1,3,5-triazinyl, pyrazolo[3,4-
blpyndinyi, cinnolinyl, ptendinyl, purninyl, 6,7-dihydro-5H-{1]pyrindinyl, benzo[blthiophenyl, 5, 6,
7. 8-tetrahydro-quinolin-3-yl, benzoxazolyl, benzothiazolyl, benzisothiazolyl, benzisoxazolyl,
benzimidazoly!, thianaphthenyl, i1sothianaphthenyl, benzofuranyl, isobenzofuranyl, tsoindolyl,
indolyl, indoliziny!, mdazolyl, 1soquinolyl, guinolyl, phthalazinyl, quinoxalinyl, quinazolinyl,
benzoxazinyl; etc. One of ordinary skill in the art will understand that the connection of said (C.-
C.)heterocycloalky! nngs 1s through a carbon atom or a sp* hybndized nitrogen heteroatom

(Ce-Cip)aryl when used herein refers to phenyl or naphthyl.

Compounds of formufa (1) may be administered in a pharmaceutically acceptable form
either alone or In combination with one or more additional agents which modulate a mammalian
immune system or with antinflammatory agents These agents may include but are not imited
to cyclosporin A (e.g. Sandimmune®’ or Neoral, rapamycin, FK-506 (tacrohimus), leflunomide,
deoxyspergualin, mycophenolate (e g. Celicept ), azathioprine (e.g. imuran), daclizumab (e.g
Zenapax:. OKT3 (e.g Orthoclone™), AtGam, aspinn, acetaminophen, ibuprofen, naproxen,
prroxicam, and antinflammatory steroids (e g prednisolone or dexamethasone) These agenis
may be administered as part of the same or separate dosage forms, via the same or different
routes of administration, and on the same or different administration schedules according to
standard pharmaceutical practice.

The compounds of this invention include all conformational 1somers (e g., cis and trans
isomers) and all optical isomers of compounds of the formula | (e.g, enantiomers and
diastereomers), as well as racemic, diastereomernic and other mixtures of such 1Isomers

Preferred compounds of formula | include thase wherein R* is NR*RS.

Other preferred compounds of formula | include those wherein R* 1s hydrogen, (C,-
Ce)alkyl, (C,-Ce)alkenyl, (C,-Cgalkynyl wherein the alkyl, alkenyl and alkynyl groups are
optionally substituted by hydroxy, amino, triftuoromethyl, (C,-Cg)acyloxy, (C,-Cs)alkylamino,
({C,-Cg)alkyly,amino or (C,-Cg)acylamino; or R* 1s (C,-Cyp)cycloalkyl wherein the cycloalky!
group I1s optionally substituted by hydroxy, trifluoromethyl or (C,-Cg)acyloxy.

Other preferred compounds of formula | include those wherein R® is (C,-C,,)cycloalky!
wherein the cycloalkyl group is optionally substituted by one to five deuterium, hydroxy,
tnflucromethyl, halo, (C,-Cglalkyl, hydroxy(C,-Celalkyl, (Cy-Cglacyl, (C,-Cglalkylamino(C,-
Celacyl, ((C,-Cglalkyll;amino(Cy-Celacyl, (C,-Cglacylamino, (C,-Cg)alkoxy-CO-NH, (C,-
Ce)alkylamino-CO-, (C,-Cg)alkenyl, (C,-Celalkynyl, halo(C,-Cglalkyl, (C,-C¢lacylamino(C,-
Cealkyl, R15S(0),, RN, R"3S(0},,R"N(C,-C¢)alkyl wheren mis 0, 1 or 2 and R'® and R are
each independently selected from hydrogen or (C,-Cg)alkyl.

Other preferred compounds of formula | include those wherein R? and R® are each

independently selected from the group consisting of hydrogen, halo, (C,-C¢)alkyl, (C,-

R2

~~~~~ 288Q~ WO 99/ 65908 PCT/ | B99/ (}%}9999703[E)OSCJ-IEI\/E 3
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Ceolalkenyl, (C,-Cglalkynyl, (Cy-Cglalkoxy, (C;-Cyg)cycloalkyl, {C,i-Cyo)cycloalkoxy, (C,-
C,)heterocycloalkyl, (C¢-Co)heteroaryl or (Ce-Cyg)ary!

Specific preferred compounds of formuia | include the following.

2-{4-Methyl-3-[methyi-(7H-pyrrolo}2, 3-d}pyrimidin-4-yl)-amino)-cyclohexyl}-propan-2-
ol,

2-{3-[(2-Hydroxy-ethyl)-(7H-pyrrolo{2, 3-d}pyrimidin-4-yl}-amino}-4-methyl-cyclohexyl(}-
propan-2-ol,

2-[{5-Isopropenyl-2-methyl-cyclohexyl)-(7H-pyrrolo[2, 3-dlpyrimidin-4-yi)-amino}-
ethanol,

(5-lsopropenyl-2-methyl-cyclohexyl)-(7H-pyrrolo[2, 3-d]pyrimidin-4-yl)-(2,2, 2-trifluoro-
ethyl)-amine;

2-{4-Methyl-3-[(7TH-pyrrolo[2,3-d]pyrimidin-4-yl)~(2,2,2-tnfluoro-ethyl)-amino}-
cyclohexyl}-propan-2-ol,

2{4-Methyl-5-[methyl-(7H-pyrrolo[2,3-dpyrimidin-4-y|}-amino}-cyclohex-3-enyl}-
propan-2-of;

2-[1-(7H-Pyrrolof2,3-d}pyrimidin-4-yl)-azetidin-3-yl}-propan-2-ol,

2-[1-(7H-Pyrrolo[2,3-d]pyrimidin-4-yl)-azetidin-2-yl)-propan-2-ol,

(5-Fluoro-7H-pyrrolo[2,3-d)pyrimidin-4-yl)-(5-1sopropenyl-2-methyi-cyclohexyl)-methyi-
amine;

2-{3-[(5-Fluoro-7H-pyrrolo{2, 3-d]py nmidin-4-yi)-methyl-armino}-4-methyi-cyclohexyl}-
propan-2-ol,

(2-Ethyl4-1sopropenyl-cyclopentyl)-methy!-{7H-pyrrolo[2,3-d)pyrimidin-4-yl)-amine;

2-{3-Ethyl-4-[methyl-(7H-pyrrolo[2, 3-d]pyrimidin-4-yl)-amino]-cyclopentyl}-propan-2-ol;

2-{3-Ethyl-4-[(2-hydroxy-ethyl)-(7H-pyrrolo[2,3-d]pynmidin-4-yl)-aminol-cyclopentyi}-
propan-2-ol,

2-[(2-Ethyl-4-1sopropenyl-cyclopentyl)-(7H-pyrrolo{2,3-d)pyrimidin-4-yl)-amino}-
ethanol;

(5-(S)-lsopropenyi-2-methyl-cyclohexyl)-methyl-(7H-pyrrolo|2,3-d]pyrimidin-4-yl)-
amine;

3-Methyl-8-(7H-pyrrolo[2,3-d]pynmidin-4-y1)-8-aza-bicyclo[3.2. 1)octan-3-0l,

2-[Cycloheptyl-(7H-pyrrolo{2, 3-d]}pyrnmidin-4-yl)-amino]-ethanol;

2-{Cyciooctyl-(7H-pyrrolo{2, 3-d}pyrimidin-4-yl)-amino}-ethanol,

Bicyclo{2.2.1]hept-2-yl-methyl-(7H-pyrroio[2, 3-d}pyrnimidin-4-yl)-amine; and

4-Pipendin-1-yl-5-m-tolyl-7H-pyrrolo[2,3-d]pynmidine

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

preventing a disorder or condition selected from organ transplant rejection, lupus, multiple
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the 4-chl oropyrrol o] 2, 3-d] pynm di ne conmpound of fornmula XVII is converted
to the correspondi ng conpound of formula XVI 'Wherein R is benzenesul fonyl
or benzyl, by treating XVIl with benzenesul fonyl chloride, benzyl chl onde or
benzyl brom de mthe presence of a base, such as sodi um hydri de or potassium

carbonate, and a pol ar aprotic sol vent guch as dineghglfornan?de og
t et rahydr of ur5an S QS'T'éﬁ a5>ﬁ1 arthritis, psoriasis, Type | diabetes and complications from diabetes,

cancer, asthma, atopic dermatitis, autoimmune thyroid disorders, ulcerative colitts, Crohn's
disease, Alzheimer's 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,
compnising an amount of a compound of formula | or a pharmaceutically acceptable salt
10 thereof, effective In such disorders or conditions and a pharmaceutically acceptable carrier
The present invention also relates 1o a pharmaceutical composition for (a) treating or
preventing a disorder or condition selected from organ transplant rejection, lupus, muitiple
sclerosis, rheumatoid arthritts, psonasis, Type | diabetes and complications from diabetes,
cancer, asthma, atopic dermatitis, autormmune thyroid disorders, ulcerative colitis, Crohn's
15  disease, Alzheimer's disease, Leukemia, and other autoormmune diseases or (b) the inhibition
of protein tyrosine kinases or Janus Kinase 3 (JAK3) in a mammal, including a human,
comprnising an amount of a compound of formula | or a pharmaceutically acceptable salt
thereof, alone or in combination with T-cell iImmunosuppressant or antinflammatory agents,
effective in such disorders or conditions and a pharmaceutically acceptable carrier
20 The present invention also relates to a8 method for the inhibition of protein typrosine
kinases or Janus Kinase 3 (JAK3) in &8 mammal, including a human, comprising administering
to said mammal an effective amount of a compound of formula | or a pharmaceutically
acceptable salt thereof.
The present invention also relates to a method for treating or preventing a disorder or
25 condition selected from organ transplant rejection, lupus, multiple sclerosis, rheumatoid
arthritis, psonasis, Type | diabetes and complications from diabetes, cancer, asthma, atopic
dermatitis, autormmune thyroid disorders, uicerative colitis, Crohn's disease, Alzheimer's
disease, Leukemia, and other autormmune diseases in a mammal, including a human,
comprising administering to said mammal an amount of a compound of formula 1 or a
30 pharmaceutically 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 combinaton 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 reection, lupus, multiple sclerosis, rheumatoid
arthritis, psoriasts, Type | diabetes and comphcations from diabetes, cancer, asthma, atopic
dermatiis, autormmune thyroild disorders, ulcerative colitis, Crohn's disease, Alzheimer's

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



10 m xture is stirred at a tenperature between about 0C to about 78§® 2000
preferably about 30C, for a tinme period between about 1 hour to ab tE§
hours, preferably about 2 hours In reaction 2 of Schene t he

4-chl or o PEEYB2, 3-d] pynni di ne conpound of formula XV N%”HQHQEPQed to the
correspondi ng 4-am nopyrrol o[ 2, 3-d] pynm drne conpound of fornula XV by
coupling XVI with an anore of the fornula HNR?R5. The reaction is carried
out man 15 al cohol solvent, such as tert-butanol, methanol or ethanol) or
ot her high boiling organic solvents, such as dinethylformam de, 1, 4-dioxane
or 1,2-dich| r oet hane, erature between about 60C to about 120C,
preferably a oufm@ﬁﬁpﬁﬁawﬁﬁ$”%% D RANPEINES 2RPUH 195 B\ROBIROUE oRft foruigoLies 2t o
about 48 hours, piaredceutablyy aabaptible] GsalotHeseol, N aloR@Chi O TodbinSehe®h 1)T-cell
removal of the probechi B 8LPLRn fﬂ£r9r¥ﬁt5r29 e%g”&%ﬂtﬂ/g mq ea%% L&r ongt XV, wherein
R is benzenesul fonyl, to give the corr %ondl §'a Ma 1, is
carried out by treating XV wth an al kal i base such as sodlunlhydroxide or
pot assi um hydroxi de, in an al cohol solvent, such as nethanol or ethanol, or
m xed sol vents, such as al cohol/tetrahydrofuran or al cohollwater The
reaction is carried out at roomtenperature for a tinme period between about
15 mnutes to about 1 hour, preferably 30 m nutes Renoval of the 25
protecting group fromthe conmpound of forrmula XV, wherein Ris benzyl, is
conducted by treating XV with sodwmin ammonia at a tenperature of about
-78C for a tinme period between about 15 mnutes to about 1 hour. In
reaction 1 of Schene 2, the 4-chloropyrrolo(2, 3-d] pynm dnme conpound of
formula XXI, wherein R is hydrogen or benzenesul fonate, is converted to the
4-chl oro-530 hal opyrrol o[ 2, 3-d] pyri m di ne conpound of fornula XX, wherein Y
is chloro, brono or iodo, by reacting XXI with N chlorosuccinim de,

N- br onosucci ni m de or N-iodosuccinimde The reaction mxture is heated to
reflux, in chloroform for a tine period between about 1 hour to about 3
hours, preferably about 1 hour Alternatively, in reaction 1 of Schene 2,

t he 4chl oropyrrol o 2, 3-d] pynm di ne of formula XX, wherein R is hydrogen,
is converted to the 35 correspondi ng 4-chl oro-5-nitropyrrol o 2, 3-d] pynm dne
of formula XX, wherein Y is vitro, by reacting XXI with nitric acid in
sulfuric acid at a tenperature between about -10C to about 10C, preferably
about OC, for a time period between about 5 mnutes to a .ut 15 m nutes,
preferably about 10 m nutes. The conpound of formula XXI, wherein Y is
vitro, is converted to the correspondi ng

4- chl or o- 5-am nopyrrol o 2, 3-d] pynm di ne of the fornmula XX, wherein Y is

13 DEC 7~"~ WD 991 65908 -20 PCT/1B99/0l 100 5 ammo, by reacting XXI under a
variety of conditions known to one skilled mthe art such as pall adi um

hydr ogenol ysis or tin(lIV)chloride and hydrochloric acid in reaction 2 of
Scheme 2, the 4-chl oro-5-hal opyrrol o[ 2, 3-d] pyri m di ne conpound of formula
XX, wherein Ris hydrogen, is converted to the correspondi ng conpound of
formula XI X, wherein R is (C -C6)al kyl or benzyl, by treating XX with
N-butyllithium at a tenperature 10 of about -78C, and reacting the dianion
internediate so fornmed with an al kyl hahde or benzyl hahde at a tenperature
bet ween about -78C to roomtenperature, preferably roomtenperature
Alternatively, the dianion so forned is reacted with nol ecul ar oxygen to
formthe correspondi ng 4-chl oro-5-hydroxypyrrol o[ 2, 3-d] pyri m di ne conpound
of formula XI X, wherein R2 is hydroxy The conmpound of fornula XX, wherein Y
is bromne or iodine and Ris 15 benzenesul fonate, ~s converted to the
conpound of fornmula Xl X, wherein RZis (C6-C, 2)aryl or vinyl, by treating
XX with NNbutyllithium at a tenperature of about -78C, followed by the
addition of zinc chloride, at a tenperature of about -78C The corresponding
organo zinc internediate so fornmed is then reacted with aryliodide or vinyl
iodide in the presence of a catalytic quantity of palladium The reaction
m xture is stirred at a tenperature between about 20 50C to about 80C,
preferably about 70C, for a tinme period between about 1 hour to about 3
hours, preferably about 1 hour In reaction 3 of Schenme 2, the conmpound of
formula XIX is converted to the correspondi ng conpound of formula XVI by
treating XIX with N-butyl hthium 1ithium dnsopropyl am ne or sodi um hydri de,
at a tenperature of about -78C, in the presence of a 25 polar aprotic

sol vent, such as tetrahydrofuran The arnonic internediate so fornmed is
further reacted wth (a) al kyl halide or benzylhalide, at a tenperature

bet ween about -78C to roomtenperature, preferably -78 C, when R is alkyl
or benzyl, (b) an al dehyde or ketone, at a tenperature between about -78C
to roon1tenperature preferably - 78C, when R3 ~s alkoxy, and (c) 2|nc

' 1 oy o T o I — e~ o~ . M
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the conmpound of formula XXIl is converted to the correspondi ng coﬁﬁ Uﬂf
formula XVI, according to the procedures described above mreactions 1 and
2 of Sch¥YRS9%5908 reaction 1 of Scheme 4, the PCT/B99/01100

4-chl oropyrrol o[ 2, 3-d] pyri m di ne conpound of formula XX is converted to the
correspondi ng 4-am nopyrrol o[ 2, 3-d] pyri m dne-'@onpound of fornmula 10 XXV,
according to the procedure described above mreaction 2 of Schenme 1 In
reaction 2 of Schene 4, the 4-am no-5- halopyrrolo[2 3-d] pyri m dne conpound
of formula XXIV wherein R is benzenesul fonate and Z i s bronine or i odi ne,

i s converted®t o the correspondi ng CERHRIHFCBIOMABIGIIVETR| || by reacting
XXI'V with (a) aryl borrensiowagetstiombermEliistratarhe|prepamticin! aprohponn@alf ent
such tetrahydro i t t i ntity
of pall adi um (og”g”re%n”& ol %‘g{ludrthéa qset'%%% outq@ §8%Rf‘8?’§5%|ﬁ 0%1%8%58308%
preferably abouthe?@‘(gss'?fbtf‘atép”?‘?ﬁfédp’é‘ﬁi‘ aﬂaqﬁéﬁt ween about 2 hours to about 48
hours, preferably about 12 hours, (b) al kysme&Emewhen R~ ~s al kynyl, mthe
presence of a catalytic quantity of c?%per Z ) i odide and palladlun1(0)

and a pol ar solvent, such as d~nethyl ffor ranRde, at room tenperature, for a
time period between about 1 hour to about
hours, and (c) al kenes or styrenes,Nithe
presence of a catalytic quantity of|pall ~nethy f ormam de, di oxane
or tetrahydrofuran, at a tenperature ah about 80C to about 100C,
preferably about 100C, for a tinme period bé&tween about 2 hours to about 48
hours, preferably about 48 hours In reaction 3 of Schene 4, the conpound of
formula XXIll is converted to the 25 co%responding conmpound of fornula XV,

hours, preferably about 3 20
|s wgnyl gv,styrenyl, m t he

according to the procedure described abpve in reaction 3 of Schenme 2. In
reaction 1 of Schene 5, the 4-chloropyryol o(2,3-dJpyrimdi ne conpound of
formula XVIl1 is converted to the correspondi ng conmpound of forrmula XV,
wherein R is defined as above, according tq.the procedure described above
in reaction 1 of Scheme 1. 30 In reacfion of Scheme 5, the

4-chl oropyrrol o[ 2, 3-dj pyrim dine ¢ f formula XVI is converted the
to the correspondi ng conpound of f bhscouplyng XVl with a
conpound of the fornmula, ROOH, in t P ce of sodium hydroxi de. The
reaction is carried out in a polar apdotictsolvent, such as
tetrahydrofuran, and heated to reflux for aRtinme period between about 2
hours to about 4 hours, preferably about 3 hours. Renpval of the protecting
35 group is carved out according to the|%rocedure described above in
reaction 3 of Schene 1. In reaction 1 oy Schenme 6, the

4-chl oropyrrol o[ 2, 3-d] pynm dne conpound of formula XVII is converted to the
correspondi ng conpound of formula XXVI by coupling XVII with a conpound of
the formula, SR9, in the presence of peR#sSwWp tert-butoxide and a pol ar
aprotic solvent, such as tetrahydrofurfn The'resulting reaction m xture is
heated to reflux for a tinme 40 peri n about 2 5 hours to about 5
hours, preferably about 3.5 hours T r313 DE C 20G? WO 991 65908
nCT/1B99/ 01100 22 5 of formula o further % acted with an
oxi di zi ng agent known to one of ordinaly skifll rn the art, such as hydrogen
peroxi de, ozone, 3-chl oroperoxybenzoic aci dror tent-butyl peroxide to
generate the corresponding 4- R9 sulfinylpyrrolo[2,3-d]pyrimdine or 4- RO
sul fonyl pyrrol o conpounds The conpoundsigf the present invention that are

basic ~n nature are capable of 10 formng a wide variety of different salts
wi th various inorganic and organic acidgd Al though such salts nust be
pharmaceutically acceptable for adm ni 4%p|09 to animals, it is often
desirable in practice to irntially isoljate the conpound of t he present
invention fromthe reaction mxture a pharmaceutically unacceptabl e salt
and then sinply convert the latter Hiik tp the ﬁéee bgse conpound by

ly c

treatment with an al kaline reagent and su s% ue nvert the latter
N
10



15 free base to a pharmaceutically acceptable acid addition salt.,7he ggd
addition salts of the base conpounds of this invention are readilb ﬁfégﬁﬁed
by treating the base conpound with a substantially equival ent ampunt of the
chosen nVA&YEO%Hr organic acid in an aqueous sol vent medi AR a

sui tabl e organi c sol vent, such as nethanol or ethanol Upon careful
evaporation of the solvent, the desired solid4salt is readily obtained. The
desired acid salt can 20 also be precipitated froma solution of the free
base in an organic solvent by adding to the solution an appropriate mneral
or organic acid Those conpounds of the present invention that are acidic in
nature, are Eapable of form ng base salts WEEME S i ous phar macol ogi cal |y
accept abl e cations. Exanples of such salts include the alkali netal or

al kaline-earth netal salts and particularly, the sodium and potassium 25
salts These salts are all prepared by conventional techniques The chem cal
bases which are used as reagents to preépare the pharnaceutically acceptable
base salts of this invention are those lwhich formnon-toxic base salts with
the aci di ¢ conpounds of the present NAvention. Such -toxic base salts

i ncl ude those derived from such pharnacol ggigally ac tabl e cations as
sodi um pot assi um cal ci um and magnesi et These salts can easily be
prepared by treating 30 the correspondi ng acﬁﬂic conmpounds wi th an aqueous
sol ution containing the desired pharnacoJ?gically accept abl e canons, and

then evaporating the resulting solution tld dryness, preferably under
reduced pressure. Alternatively, they may al so be prepared by m xi ng | ower
al kanolic solutions of the acidic conpounds and the desired al kali netal

al koxi de together, and then evaporating:the resulting solution to dryness
in the sane manner as before In either fase, ¥5 stoichionetric quantities
of reagents are preferably enpl oyed i to ensure conpl et eness of
reaction and maxi nrumyields of the d al progtct The conpositions
of the present invention nmay be fornmiat a conventional manner using
one or nore pharmaceutically acceptablé“carr“ers. Thus, the active
conpounds of the invention may be formulatedRor oral, buccal, intranasal,
parenteral (e.~c ., intravenous, 40 ntranuscul ar or subcutaneous) or rectal
adm nistration or ~n a formsuitable for agdm nistration 13 DEC?2r™'" WO
99/ 65908 PCT/1 B99/01100 -2 3 5 by inhalafion or insufflation. The active
conpounds of the invention may al so be fofnul ated for sustained delivery
For oral adm nistration, the pharnaceutgral npositions nmay take the form
of, for exanple, tablets or capsules pr by conventional neans with
pharmaceutical |y acceptabl e exci pi entyg<5s s binding agents (e~c ,

pregel atini zed mai ze starch, 10 ponngyI | i donexjr hydr oxypr opyl

nmet hyl cel | ul ose), fillers (e.~, lacto iocrystaliine cellul ose or

cal ci um phosphate), lubricants (e~, nagNesiu stearate, talc or silica),
di sintegrants (e.~, potato starch or sodium starch glycolate), or wetting
agents (e.~c ., sodium |l auryl sul phate). The tablets nmay be coated by

nmet hods well known in the art Liquid preparations for oral admnistration
may take the formof, for exanple, solutions, syrups or 15 suspensions, or
they may be presented as a dry product for constitution with water or other
sui tabl e vehicle before use Such quuidCbrede%tions may be prepared by
conventional nmeans with pharmaceutical | y_accgptabl e additives such as
suspendi ng agents (e cue, sorbitol syNup, cel Lyl ose or hydrogenat ed
edible fats), emulsifying agents (e~,L%eci acaci a); non-aqueous
vehicles (e.~c , alnond oil, oily esterg or Bthyl alcohol), and 20
preservatives (e~) nmethyl or propyl p-hydroxybenzoates or sorbic acid) For
buccal adm nistration, the conposition may take the formof tablets or

| ozenges fornul ated in conventional manner The active conpounds of the

i nvention may be fornul ated for parenteral adm nistration by infection,

i ncl udi ng using conventional catheterizalUon techni ques or 25 infusion
Forrmul ations for infection may be presented in unit dosage form e~c ., in
anpules or in nulti-dose containers, with an added preservative The
conpositions may take such fornms as suspensions, solutions or enulsions in
oi ly or aqueous vehicles, and may contain fornulating agents such as
suspendi ng) stabilizing and/or dispersing agents Alternatively, the active
ingredient may be in powder formfor reconstitution wwth a suitable
vehicle, e~c , 30 sterile pyrogen-free water, before use. The active
conpounds of the invention nay al so be formulated in rectal conpositions
such as suppositories or retention enenmas, a c~, containing conventiona4
suppository bases such as cocoa butter or other glycendes. For intranasal
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e~c., dichlorodifluoronethane, tnchl orofl uoronethane,

di chl or ot etr af | uor oet hane, carbon di oxi de or other suitable gas.lrﬂmn@@ﬂm%
. case of a pressurized aerosol, the dosage urnt may be 40 determ ned by
provi di ng™® %498 to deliver a netered anount The pressufF2887°E3HPai ner or
13 D E C 20c2 WD 99/65908 PCT/1 B99/01 t 00 -24 5 nebul ~zer may contain a
sol uti on or suspension of the active conpound'€psul es and cartridges
(made, for exanple, fromgelatin) for use in an inhaler or nsufflator may
be fornul ated containing a powder m x of a conpound of the invention and a
sui tabl e pomdgr base such as | actose or %%% gA proposed dose of the
active conpounds of the invention for oras nteral or 10 buccal

-adm nistration to the average adult hu@hn for the treatnment of the
conditions referred to above (e~c ., rheumatoid arthritis) is O 1 to 1000
ng of the active ingredient per unity (ch could be adm ni stered, for
exanple, 1 to 4 tines per day Aerosogtforhul tions for XKt eat nent of the
conditions referred to above (e ~, a Q Nn the average adult human are
preferably arranged so that each nmetered dosg or "puff' of 15 aerosol
contains 20 pg to 1000 pg of the conmpound of the invention The overal
daily dose with an aerosol will be within the range 0 1 ng to 1000 ng.

Adm ni stration nmay be several Mres dailyi for exanple 2, 3, 4 or 8 tines,

giving for exanple, 1, 2 or 3 doses eachjttine A conpound of fornula (1)

adm nistered in a pharnmaceutically accepyable formeither alone or in

conbi nation with one or nore additional agents which nodulate a mam i an

i mmune 20 systemor with antdnfl ammatogy agents, agents which nmay include
but are not limted to cyclosporin A (¢ g Sandi mmune~~ or Neoral ~ ~,
rapamycin, FK-506 (tacrolinus), |efl | deoxyspergual i n, nmycophenol ate
(e.g. Cellcept " , azathioprine (e g nmur R3dacl ipumab (e g
Zenapax' ~), OKT3 (e.g Othocol one' ~' aspirin, acetam nophen,

i buprof en, naproxen, piroxicam and anNnanmnatory steroids (e g
predni sol one or dexamet hasone), and such agdhts 25 may be adninistered as
part of the sanme or separate dosage forng, via the sanme or different routes
of administration, and on the sane or different adm nistration schedul es
according to standard pharmaceutical practice FK506 (Tacrolinus) is given
orally at 0.10-0 15 ngl kg body wei ght, eVery 12 hours, within first 48
hours postoperatwe. Does is nonitored by serum Tacrolinus trough | evels. 30
Cycl osporin A (Sand~nmune oral or intravenous fornul ation, or Neoral ' ,
oral solution or capsules) is gwen oraCly atg®d ngl kg body weight, every 12
hours within 48 hours postoperative Doge is /monitored by bl ood Cycfosporin
A trough levels The active agents caf | ated for sustained del wery
according to nethods well known to those Riary skVIl in the art
Exanpl es of such fornul ations can be Nh 35 United States Patents
3,538, 214, 4,060,598, 4,173,626, 3,119,742, d 3,492,397 The ability of
the conpounds of fornmula | or their pharmaceutically acceptable salts to

i nhibit Janus Kmase 3 and, consequently, denonstrate their effectiveness
for treating disorders or conditions characterized by Janus Kinase 3 is
shown by the following in yitro assay tests 13 DEC ~Q~: W O 991 65908
PCTIl B 99/01100 -25 5 Biological Assay JAK3 (JHL GST) Enzymatic Assay




The JAK3 ki nase assay utilizes a protein expressed in bacul ovirus-ipfected
SF9 cells (a fusion protein of GST and the catal ytic domain of huma Bﬁkzmz
purified affinity chromatography on gl utat hi one- Sepaharose The substrate
for the reactiPon®is poly-G utamic 10 acid- Tyrosine (PGT (FFTABIY01§0ynm
catal og # P0275), coated onto Nunc Maxi Sorp plates at 100 Ng/m overni ght
at 37C The norning after coating, the plates &fe washed three tines and
JAK3 is added to the wells containing 100 NI of kinase buffer (50 mM HEPES,
pH 7.3, 125 mM NaCl, 24 mM Mg 2)+ 0 2 uM ATP + 1 M Na orthovanadate ) The
reaction procegeds for 30 mnutes at roomtenperature and the plates is
washed t hree re tinmes. The level of 15 pﬁggﬂﬁﬁiylated tyrosine in a given
well is quantitated by standard ELI SA assay utilizing an

ant i - phosphot yrosi ne anti body (1CN PY, p, cat #69-151-1 ) DND 39!'1L-4

Cel lul ar Assay for JAK3 kinase Inhibifors Th& DND 3911L-4 assay i s designed
to find inhibitors of JAK3 ki nase ac i whi ch woul d be prine candi dates
for i munosupressive and/or allerg y uses a Bgcell line 20 called
DND39 whi ch has had the luciferase neldriven by the 6 rmline |IgE
pronoter stably integrated into one df théﬂchronnsones When these cells are
stinmulated wwth IL-4, the kmase JAK3, whichRis associated with the IL-4
receptor, phosphorylates the signal tra1sducer STATE STATE then blinds to
the gernmhne I gE pronoter and starts transcription of the |uc~ferase gene.
Luciferase is neasured in a |lysate of these cells using the Pronega 25

| ucrferase assay reagent system Note: DND39 cells are grown in RPM 1640
suppl enented wi th 10% heat i nact i vat eNRERS, mM L-d utam ne, and 100
units/m Pen /Strep The cells are mai i from1l x105 to 1 x106
cells/m. Split to 1 x105 on Friday~=t w |l be at about 1 x106 on
Monday Then split 1'2 during the week k bp}~g 200 M i gxpyfl ask as needed
30 3x105 DND39 cells are plated in f RPM 1640 supplenented with 1
% heat inactivated FCS, 2 mM L-glutanine, and 100 unitslm PenlStep in a 96
wel | Vee bottom plate (Nunc). Conpounds ar & di | ut ed serially 1'2 in DVBSO
starting at 4nMto | .9pMIn a 96 well pol ypropyl ene plate, changing tips
after each dilution. Then 5N1 of each ditution are added to 500N1 of RPMI 1
% serumin a 96 tube rack 125 NL of the{conpound dilutions are added to 35
the cells and incubated at 37C, 5% COz for one hour After one hour, 25 N

of 25 nglm IL-4 is added to the cel INR&Rdpii xed Final concentration of
IL-4 is 2 5 nglm and final concentrafion ¢f conmpound is from20 NMto 156
nM The cells are then in gated oveNitg -18 hours The plate is then
centrifuged at 2500-3000 RPM in a tlable|topcentrifugéXbor 5 minutes, The
culture supernatant is carefully re aspiration with an 8 well

mai fold 40 100 NI of PBS with cal ci um and gnesiumis added to the
pelletted cells The cells are ~ 3 DEC|2Q~'| WO 991 65908 -26 PCT/
B99101100 5 resuspended in the PBS and {Pansferred to a Packard white

Opti Plate 100 ul of Packard's LucLite reagent is added to the wells of the
Opti Pl ate The foll owing Exanples illustrate the preparation of the
conpounds of the present invention buygkgsis not limted to the details
thereof Melting points are uncorrecte NVRRdat a are reported in parts per
mllion (b) and are referenced to riumlock signal fromthe 10
sanpl e sol vent (deuteriochl oroformiunle F I\ heyw se iggcified) Commer ci al
reagents were utilized w thout further ri/fication THF refers to
tetrahydrofuran DVF refers to N, hkdiMethJﬁfornanide. Low Resol uti on Mass
Spectra (LRVB) were recorded on either a HéM ett Packard 59890, utifiznyg
chemi cal iornzation (amonium, or a Fisons (or Mcro Mass) Atnospheric
Pressure Chem cal |on~zation (APCI) platformwhich uses a 50150 m xture 15
of acetonitrilelwater with 0 1 % formc acid as the ionizing agent. Room or
anbi ent tenperature refers to 20-25C. EXAMPLE 1

Cycl ohexyl - met hyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am ne METHOD A 20

Cycl ohexyl - met hyl -am ne To a solution of cycl ohexanone (98 ng/ 1mmol) and
acetic acid (120 ngl 2 mmol ) dissolved in 2 0 nL of 1,2-dichloroethane was
added 2 0 nL of a 2 Msolution of nmethylanme m nethanol and the resulting
m xture stirred at roomtenperature for 4 h Pol yner supported borohydride
(1 g/2 5 nmol) was added and the m xture stirred at roomtenperature for 1
h 25 then filtered and concentrated to dryness in vacuo affording 66 ng (
40% of the title conpound as the acetate salt. H NVR (400 WVHz) (CD30D) 8'
1.17 - 1.37 (m 5H), 1.67 (br d, 1 H J =12.5 Hz), 1.83 (br d, 2H, J = 18
7 Hz), 186 (s, 3H, 2.04 (br d, 2H, J = 10.2 Hz), 2.60 (s, 3H), 2 86 -
2.92 (m 1 H

e




METHOD B 30 Cycl ohexyl - net hyl - (7H-pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am ne A

m xture of 200 mg (1.30 mol) of 4-chloro-7H pyrrol o(2, 3-d] pyri mi dil deDEC 2007
. (prepared by t nmet hod of Davoll, J. Am Chem Soc., (19 31 ), the
pr oduct ﬂ?8ﬁ?ﬁ§ﬁ%od A (589 ng/5.21 mmol) and 3 nL of ter egg?gﬁgpémas
stirred in a sealed tube at 100 C for 24 h The reaction m xture was added
to water , acidified to pH1 with 1 N HGO (ad)’” washed twice 35 with

di et hyl ether (ether) and basified to pH 14 with 1 N sodi um hydr oxi de
(NaOH). The resulting precipitate was filtered and dried in vacuo to obtain
263 nmg (88% gf the title conmpound, np 1773 M 5'H NVR (400 WHz, CDCI3) 8
111-1.22 (m“1H), 1.43-1.63 (m 4H), 1,73—&%&—&; 1 H J=13 3 Hz),
1.83-1.90 (m 4 H, 323 (s, 3H, 469 (br, 1 H, 653 (d, 1H J=35
Hz), 7.03 (d, 1 H J =23.5Hz), 8.30 (5§, 1 , 10.6 (br, 1 H. LRWVS. 231
(M1 ) 13 D E C 2Q02 WO 99/ 65908 PCTf 11399y O 1100 _27_ 5 The title
conpounds of Exanples 2-84 were prep by{a nmet hod anal ogous to that
descri bed rn Exanple 1 EXAMPLE 2 i R XVII
Benzyl-ethyl-(7FprrroIo[2,3-d]pyriAggin 4-yY) - dm ne Benzyl et hyl anme.
Melting Point 170 - 172C, LRMS. 252 3'N MPLE 3

Met hyl - (S) - 1- phenyl -et hyl ) - (7H pyrrol o 2, 3-'d] pyri m di n-4-yl)-am ne
Met hyl - (S) - 1- phenyl et hyl amrne Melting Point 131C, LRMS: 253 EXAMPLE 4
Cycl opentyl - met hyl - (7H pyrrol o[ 2, 3-d] pyri mi di n-4-yl)-am ne - 15

Cycl opent yi met hyl anrne LRVS: 217 3 EXAMPLE 5

yl -cycl ohexyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am ne

yl cycl ohexyl anrne. LRMS. 257. EXAMPLE 6 20
yI-cycIopentyl-(7FprrroIo[2,3-d]pymin1d%n-4-y|)-anine

yl cycl opentyl anrne Melting Point 173 - 5C, LRVB~ 243 EXAMPLE 7
Al Iyl -cycl opentyl 7FprrroIo[2,3-d]ﬁ ™~ -4-yl)-am ne

Cycl ohexyl et hyl anme. LRVB~ 245. 3 25| EXA R XVI
(1-Cyc|ohexyl-ethyl)-nethyl-(7H—perQJo ﬁ-d]pyrinidin-4-y|)-anine

(1- Cycf ohexyl et hyl ) met hyl anrne. LRVB §59. 4 " EXAMPLE 9

Cycl oheptyl - met hyl - (7H- pyrrol o[ 2, 3-d] pyri mi @ n-4-yl)-am ne 30

Cycl ohept yl net hyl am ne. Mel ti ng Poi nt 117 - 178C, LRVM5~ 245.3 EXAMPLE 10

All
Al
Al
Al

Cycl ooct yl - met hyl - (7H-pyrrot o[ 2, 3-d] pyri{@i di n-4-yl ). am ne

Cycl ooctyl net hyl am ne. Melting Point. 188 - 189C, LRMS. 259 4 EXAMPLE 11 35
Met hyl - ( 3- met hyl - cycl ohexyl ) - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl )-am ne

Met hyl - ( 3- met hyl cycl ohexyl )anrne. LRMS 245.3 EXAMPLE 12
thhyl-(4-nethy|-cyc|ohexyl)-(7Fprrrotnf?,3Rd]pyrinidin-4-y|)-anine

Met hyl - (4- met hyl cycl ohexyl ) -am ne LRMS:|245. 3 13 D E C 2GG-1




W O 99165908 -28_ 5 FYAMDI F 1Z PCT/1B99/ (01100

Met hyl - (7H-pyrrol o[ 2, 3-d] pyrimdin-4-yl)-(3,3,5-trinethyl-cycl ohexxlz)nﬁrgﬂﬁ?e
Met hyl - (3 %@ -t nmet hyl cycl ohexyl ) -am ne LRM5S~ 273 4 FYennDl ~ ~1~

Cycl oheptv - /16?1939? -(7Hpyrrol o[ 2, 3-d] pyri m di n-4-yl) - anmi nePCIYIB9/01100

Cycl oheptyl et hyl amme Melting Point 168 - 169C, LRVB. 259.4 FYAWMPI F 1r;

Cyci ooct yl -et hyl - (7H pyrroi o[ 2, 3-d] pyri mi di n-4&yt) - ami ne

Cycl ooctyl et hyi anme Melting Point: 155 - 156C, LRVMB. 273.4 FYAMD F ~IR 15
[1-14

Chl or o- phen~rd ) - propyl ] -met hyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl )-am ne
[1-(4-Ch|oroghenyl)-propyl]nethylanne. LRN%QgéMEﬁ FYAMPI F 47

[ 2- (2- Met hoxy- phenyl ) - 1- net hyl - et hyl ] - met hyl ~7H pyrrol o[ 2, 3-d] pyri mi di n-4-y
| )am ne 20 [2-(2-N®thoxy-pheny|)-1-g?thyl-gthyl)-nethylanine. LRMS: 297 4
GYAl I 11D F aft R

(Decahydr o- napht hal en- 1-yl ) - net hyl ,
Decahydr onapht hal en- 1-yl - met hyl a 85R4. GYA~nol _¢c,.l 0 25

Cycl odecyl - net hyl - (7H pyrrol oL2, 3kd] p 'din-4.-y|)-an¥N@

Cycl odecyl net hyl am ne LRMS: 2871. CYW1111P1 C ~~1

Cycl ononyl - net hyl - (7H pyrrol o[ 2, 3-d] pyri'm di n-4-yl)-am ne Cycl ononyl net hyl .
LRVB. 273.1. 30 EXAMPLE 21

2-[ Cycl opentyl - (7H pyrrol o[ 2, 3-d] pyri m di n-. 4-yl ~-am no] - et hanol

2- Cycl opentyl am noet hanol Melting Pointt1 156 - 158C, LRMS: 247.3. FYeMDl F
~~ Cycl oheptyl - (2- et hoxy-ethyl)-(7H pyrrol o[ 2, 3-d] pyri mdi n-4-yl)-am ne 35
Cycl ohept yl - (2- met hoxy- et hyl ) amre. LRMS: 289 CYAl 111D1 G 71

Cycl oheptyl -cycl opropyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am ne

Cycl oheptyl -cycl opropyl am ne. LRVS. 2714

SR’ R
N=" g XXV
NP

N



13 DEC 20~~ WD 991 65948 PCT/ 1B99/ 01100 _29 5 EXAMPLE 24

Cycl ohept yl - cycl opropyf- (7H pyrrol o[ 2, 3-d] pyri m di n-4-vyl ) am' no] bﬁlﬂ@ﬁqugz
Cycl ohexyl am noet hanol Melt Point 200 - 201C, LRM5~ 261 ~a
Cycl ooct YO-055%et hoxy- et hyl ) - (7H pyrrol o( 2, 3-d] pyri ni di rTCZ"W’jO”e?R\ ne 10
Cycl ooct yl - (2- net hoxy- et hyl )anme. LRVS 303 EXAMPLE 26

sec- Butyl -nethyl - (7H-pyrrol o 2, 3-d] pyri m di n1%-yl) - ani ne

sec-Butyl -net hyiam ne Melting Point. 146 - 148C, LRMS. 205. EXAMPLE 27 15
2- [ Met hyl - (7H- pyrrol o 2, 3- d] pyri m di n-4-yl)-am no] - 1- phenyl - pr opan- 1- of

2- Met hyl - henyl ropan- 265 eMd G ~a

[ 2- (4- Chl or phenox@'} re Ct'ﬁfét R lISChE{“e thﬁgtchlﬁerV(Ff’Elzp%Pyé'f“&?[”ﬁ,cgf"b‘i“B‘i/Pfi HYEn- 4-y
| )am ne 20 [ 2- (4ICH cropiesinox ythe lcorredphydingt hgrhdoundetdiyiosmiee . XVivewhérng  Roisnt
139 - 141C LR%@nze%%:%lfon?lloz beﬂz@pbhggﬂﬂé‘%ll ﬁth enéfnesulfonn% ahlondﬁ belnzylchlonde or

N- Cycl ohexyl rrolo
propane- 1, 3di arfeRg/bagid ! QVI?I RS?F@RSPI OfN bage. SH‘fhr@tWWmﬁW@fﬂar?éP%a%mm ETBAtE.RVE:
302 4 ~YeMpl ~ aa8 a polar aprotlc solvent, such as dimethylformamide or tetrahydrofuran The reaction

N Oyel ohoxylarmatiol SHES B apstalieblsg) Sl de sePC e dssdesearm de
2- (Cycl ohept yl fQWm}@WP?'@Ib@Me'BaQP}JbWUWGPWI%jb%ri) Peeferapi]abeut B agHns

g [Q/q(; | f)hexyl Iam noei haraduon Mt bivaghe Roihgﬁ-chl%pwrom d]bﬁhﬁme%&ﬁp(ﬂn@xﬁwmac Q-
cl oocty

2- Oycl ooct yf am’éﬁ_ %Hvelﬁe%%{‘? ﬁ°r]e "ﬁ'f'g gé@'””‘%’?ﬁ{ﬁw'd%émﬁmﬁ%" BAMPE 33
(3, 5- Di net hyl - XMchyodpexyd )(VHUINWI aﬂ(lrﬁ-bf[ﬂwfprmuta[l-ﬂ\lFQRﬁ]Wrreawmmeaftneﬁlc).n @aranne
(3, 5- Dl net hyf CYa%Io%Tes)éMér)t nﬁfcl‘?')égqgﬂt E'lﬁanol-Magtﬁ%r%thangee}n%erml%nebomng organic

2- [ Benzyl - (7H—pyrro|o %rlm di n~-yl ) -am no] - et hanol
2- Benzyl ani noetSRYAYE .S ”“2 gformagryde, 1f IoppRe Foh2-HehGARMBY RS @ temperature

between about 60°C to about 120°C, preferably about 80°C  Typical reaction times are
between about 2 hours to about 48 hours, preferably about 16 hours
In reactton 3 of Scheme 1, removal of the protecting group from the compound of
20 formula XV, wherein R is benzenesulfonyl, to give the corresponding compound of formula |,
ts carned out by treating XV with an alkali base, such as sodium hydroxide or potassium
hydroxide, in an alcohol solvent, such as methanol or ethanol, or mixed solvents, such as
alcohol/tetrahydrofuran or alcohol/water The reaction 1s carnied out at room temperature for a
time period between about 15 minutes to about 1 hour, preferably 30 minutes Removal! of the
25  protecting group from the compound of formula XV, wherein R Is benzyl, 1s conducted by
treating XV with sodium in ammonia at a temperature of about -78°C for a time penod
between about 15 minutes to about 1 hour.
In reachon 1 of Scheme 2, the 4-chloropyrrolo[2,3-d]pyrimidine compound of formula
XXl, wherein R s hydrogen or benzenesulfonate, is converted to the 4-chloro-5-
30 halopyrrolo[2,3-d]pyrimidine compound of formula XX, wherein Y ts chloro, bromo or iodo, by
reacting XXI with N-chlorosuccinimide, N-bromosuccinimide or N-iodosuccinimide  The
reaction mixture is heated to reflux, in chloroform, for a time penod between about 1 hour to
about 3 hours, preferably about 1 hour Alternatively, in reaction 1 of Scheme 2, the 4-
chioropyrrolo[2,3-d)pynmidine of formula XXI, wherein R is hydrogen, 1s converted to the
35 corresponding 4-chloro-5-nitropyrrolo[2,3-dlpynmidine of formula XX, wherein Y 1s nitro, by
reacting XX!I with mitnc acid in sulfunc acid at a temperature between about -10°C to about
10°C, preferably about 0°C, for a time penod between about 5 minutes to & .ut 15 minutes,
preferably about 10 minutes. The compound of formula XXI, wherein Y 15 nitro, I1s converted

to the corresponding 4-chloro-5-aminopyrrolo[2,3-d}pyrnimidine of the formula XX, wherein Y is



-30 PCTI1B99101100 5 EXAMPLE 35
3-[Cycl opentyl - (7H pyrrol o] 2, 3-d] pyri m di n-4-yl)-am no] - propan- 1- ofl 3 DEC 70
3- Cycl opent ﬁf anr no- propan-1-of Meltrng Point 162 - 164C, 9/%5 3 EXAMPLE
36 3-[ CycYBR¥ -(7Hpyrroto f 2,3-d]pyrimdin-4-yl)- an‘f 0 -propan 1-of 10
3- Cycl ohept yl am nopr opan- 1- of Mel t| ng Poi nt 62 - 66C, LRMS~ 289 4 EXAMPLE
37

. [ ~Decahydr o- napht hal en-2-yl ) - (7H pyrrol o( 2, 3-d] p~i mi di n-411) - am no] - et ha
noI 2- Decahydr onapht hal en- 2-yf - ammoet hanol . Melting Point. 75C, LRMS 315
EXAMPLE 38 15 0, actin undsr ayvag conditions known toone skilledin t h
2-[(1-Ethyl - p?' or?fﬂr) E’yﬂgl- é| orfi,as- d'f%ﬂl med? . Af!yf’)-am ﬁ%]'-gf RAREG" 2
2- (1- Et hyl propylp)awwmyerpmwswmfw tidprPe et hyddehlonc BEC, LRMS. 249. 3. ~Ye

nncl >= zo n reaction 2 of Scheme, 2, the, 4-chloro-5-nalopyrrolo[2,3- d] tynmrdme compound of
1- (Cycl ohexyl - rroI o(2,3 d%p rimdin-4-yl)-amno an- 2-

Cycl ohexyl amo- Bﬂf“éf% XZ( Hf\e\'ElpaﬁSS gen,ds @QAWE % corres ondmg compound of formula
Bi cycl o( 2. 2. 1] hepix -vdexein-Ried (Oy-C:)blitiHombenzyn b irdatByg &K pyth NFaugitnudry, yil 9 te@para@re
Bscycl o(2. 21} kepg -, %oz}{lﬁrgt by Fegg@ #ﬁ%@mgnd'g\te _@c{mﬁ)lso @B€ with an ilky‘hflédg or

2(S)-{[ Cycl ohexyl -( 7H pyrrol o rem ~-am noj -

cycl ohexanol 2- (bef)@’!hé'l‘ﬁ’é@Iadﬁﬁf‘PPéatWétbﬁ&e&’yé?%hgﬁén IrO‘ERIVS‘pSf’EQ"e E)@@WDEFC&Q‘

2( RI) - E (Cycl ?)hexytém;ﬂe?&thréy AREhal ey, awaﬂrwnlsmfdm:ed &- ryéc)edam mexlecoet dkyden to form

cycl ohexano 32 EXANPLE 43
(2- Et hyl -cycl ope %( Prgr{a L?%Eg%?a?sﬁbé[rg%@ 33{{]% lra(?"edco N%d f)9f°€51nprl1”a I\ﬂ(
(2-Ethyl cycl opemryre)rrﬁtmwdroaymm COMURVE of A@muia PKXAvnerqerr us@omwes:&) lodine and R is

Cycl onony! - meg hWenieZ§§uMafeonQBr%e§€dQ$ Wrcbrﬂbdéh@bf‘}d%bl%w&em R? is (Ce-Cyy)aryl or
Cycl ononyl et hyl anr ne.

Met hyl - (7H pyr r of s} 3Y §eﬂTBWﬁ ‘ﬁ‘fth ﬁ”tﬁ!"twr}‘ E(tf Bmperetee b eRRA <78y 'BloeRd Y Feani n
e Met hyl - 2, 4, 4- tapdinat dfyzine oyiofidepetrd tetnperatriens abRIVS8X59 The cotr@sHondndCorg&@2zine0

991 65908 PCT/ 1 Pr’r%grlrr%&r%?oso fgrﬁu ?WE@Cted ith arylrodudT or vipyl | 8nde in the presence of

46( 3- Et hyl - cycl opent H-pyr yri'm di n-4-yl)-am ne(EB Et
hyI cycl opent y| )%ﬁyﬂw’&ﬁ‘i%@ pEmBmZZ Elxture 1S st|rred ata temperature between about
47( 2, 5- Di et by | -0y tocibext gbIc; pretelayply abaliz P rioad wicZhedodepyten Bbcdt Nhdbr W boatrd nel

0( 2, 5 Di net hyl h LRVS 259EXAMPLE
4%(3 4- Dnen'etﬁ Icyhf:él"%l 0 Xag‘ﬁg&y{?@r‘ ??H— pyrrol o[ 2,3-d]p

rimdin-4-yl)-am ne(?,n Aeprione B | SeherheoBe ibp | gomepdng| drfpimala FNBSs XBoveRXANPItR
4915(4-1 sopr 0pylcoﬁy§pbm@xx&r)rpdm W'for(nZH RVI rbpl t%[a@‘»g?’xdd R Imrb@lyrnn.elm ithium

) -am ne(4-1sopr cl ohex net A ne. g

50 Decanydr o- nadHEEPUATTS 1 JeHER IS, PhE YPFoE S 357 ot i FEA25R -2arm n
e( Decahydr on&@htdmlr eprotic-spivemeduhly kateiratedrbRigE  ZB5aRDEXAdPEdate so formed is further

51( 2, 2- D net hyl r@y&éaomﬁw arkwreﬁdaydrbé& AL, ra@face&nafpe,?anﬁd B A& bt --Aso¥ ttd oA ne(
2, 2- Di met hyl cycl ohex

2,20 methyl eyl S TELANEAMAR. il 2ORGANEE (o) aienyet o keog ..

) - 25ami ne( 2- | sopeopsyétus-breebry pyicl PR dx donrtertbepdtaempeeiérRIVG 7 2787 wESGARPE. Blkoxy;

53|veth|3 t SEBYE i - AdragieMet h
(s )r/ret E}yl ”gy*c"élﬁldgée‘)ﬁka %ﬁ%&%&é Ete‘wétrawer t{e%e‘éfq gbo%% ﬁ&E BUE Bt Urhpefitl Jordddralle

54( 1- Benzyl - pP pef& 4th9| cofrerRopdiA orgmzmr'rterref@,e Fodfopgadi i Beh-reacted) Witk ne
(1- Benzyl pi pendi a‘iyllédlyé pmEtyhphiaginnee B3 % E2WPhEantity of palladium. The resulting
55(4tent But ylI H r RCH rJ. M di, Rnde - am ne3
ST oty BRI AT P By oDl sl
56l ndan- 1 yl - met epﬁppt.?@ %?rtlmgpg[og bSMGT’p%PPFtrﬁ h@irio 3kopt § bayrs, preferably about 1 hour.
. nel ndan- 1- yl - meAfeyHaaveyethb BMBn s05rmed 1s reacted with molecular oxygen to form the corresponding
35  4-chloro-8-hydroxypyrrolo[2,3-d}pyrnmidine compound of formula XV1, wherein R? is hydroxy
In reaction 1 of Scheme 3, the 4-chloropyrrolo[2,3-d]pynimidine compound of formula
XXl 1s converted to the corresponding compound of formula XXII, according to the procedure

described above in reaction 3 of Scheme 2



13 D E C 20D2 WO 99i 65908 |' CT/1B99/ 01100 -32 5 EXAMPLE 57 DEC 7007
] 4- Et hyl - cycl ohexyl ) -nmet hyl - (7H pyrrol o[ 2, 3-dJ_pyri m di n-4-yl)-am Aé

(4- Et hyl cycl ohexyl ) met hyVamme LRVS 259 EXAMPLE 58

Vet hyl - (10 3000 o[2,3- ] pyr i mi di n-4-y!)- (1,2,3,4- tetrahydr o- napht hal en- 2-y
)10 am ne NEt hyl -1, 2, 3, 4-t etrahydr o- napht hal en-2-yl ) -am ne LRMS 279
EXAMPLE 59 21

Bi cyc)o[ 3. 2.1]oct-2-yl-nmethyl - (7H pyrrol o 2, 3-d] pyri m di n-4-yl)-am ne

Bi cycl o[ 3. 2. 1] oct - 2-yl - net hyl arri ne LRVS: 257. 15 EXAMPLE 60

Met hyl - (oct ahydr o- 4, 7- net ha y | o[ 2,,3:d] pyrim yl)
am ne Met hyl - (oct ahyg} be-aﬁt,'o?-rrg o |—ndhgn énrﬁ?luﬁ)a B Mﬂgg.%@i%ﬁgﬁér@l

Bi cycl o 2. 2. 1] heptssengingrmetnhguind (oVHMpJJBr K¥l efcRraadd pher pradediras desghbedaakoyeein

Bi cycl o( 2. 2. 1] h%gcﬁg‘sylangrggrgeh@,que LRVS: 243 Gyennoi G a~

(5-Chl oro-indan-1-yl)-nethy ’E rrol o[ 2, 3-d] pyri m din- 43/I)-am'ne

(5- Chl or o-i ndan- 1-yl j'}@f’ﬁ'ﬁ?l é ?F@e ne,genicrepy [9gpyggdine compound of formula

Adamant an- 2- y| - et kb ygbrveddd- tp ytrer @tredpgndihg di-qoymdpirirale| 13-dlpyrin)idi@ntargound of formula
Adamant an- 2- Vo' tr% lé%c%FZHH&Q thgﬁyﬁdﬁé?esc%l\é&\g r@r%actlon of Schempe 1

( Decahydr o- naph rirmdrn-4-yl~-am ne

pyrrol o
30 (Decahydr o- napht hal @ﬁc‘?”ﬁlcf é@?ﬁ\ﬁmfﬁ%ea"tm aZ‘E%"O“Eg(g\WWE“' doe Cormpound of
(3, 5- Di met hyl - cy@hmol e, Wwherein IRy be(nZérhepyfbmaué afd2z 8-bebhmerdr mid@eNs donyérnedasitnee

3, 5- Di net hyl cyc| :
I(3| cycl oFg 3y1]C¥g;Hr9 ‘B%‘y%’é;%él?ﬁq@c%ﬁh?%mr FO "(b ?%CHEW&E‘JQ riém‘f’}'c agd, when R
Bi cycl o[ 3 3 1] nanargl. iplanmapraty Beivente such FRYBhydOATarEX(AVRRTR, @7the presence of a catalyuc
(1-1sopropyl t5- rasem.wl ofmar@emlno(b)’satla Q]nb&ztarewem@%baok sé%Hawmqb@E:Zpr%fé}ag rim

di n- 4-yl ~-am ne cl of Iam*re
LRV~ 285 13 BE@“%B&Z?%\%@“B@F%’%QB%’%%H°W '@’P&fieb"“qé%“%”sc?éiﬂfﬁbm abGX*

Cycl obut yl - et hylour§, 7(th pIWnles)Ivm[eQ R3schjpyyl, i imriheli pnesenyde)of ardataiytic quantity of copper (1)
9/2C|20t[))|u';%![ Lﬂ;f P}C’L}%Héegrhﬁl}@a& (E %Yga po@frsgii/%wtzsué:hdis dimethy Ifgrmarrﬂd 3t_ room
10 (2, 2- Dl et hylte@%?ﬁqtﬁﬁefﬁrtgllt’yﬁ'@?rWI QWF%"‘DOE‘R}\/EOLQZ“B ou¥5 hours, preferagly about 3

20 hours, and (c) alkenes or styrenes, when R? I1s vinyl or styrenyl, in the presence of a catalytic

quantity of palladium In dimethylformamide, dioxane or tetrahydrofuran, at a temperature
between about 80°C to about 100°C, preferably about 100°C, for a tme period between about
2 hours to about 48 hours, preferably about 48 hours

In reaction 3 of Scheme 4, the compound of formula XXIll 1s converted to the

25 corresponding compound of formula XV, according to the procedure described above In

reaction 3 of Scheme 2.

in reaction 1 of Scheme 5, the 4-chloropyrrolo[2,3-d]pyrimidine compound of farmula
XVl is converted to the corresponding compound of formula XVI, wherein R 1s defined as
above, according to the procedure described above in reaction 1 of Scheme 1.

30 in reaction 2 of Scheme 5, the 4-chloropyrrolo[2,3-d]pyrimidine compound of formula
XVI is converted the to the corresponding compound of formula XXV by coupling XVI with a
compound of the formula, R°OH, 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-d]pyrimidine compound of formula
XVIl is converted to the corresponding compound of formula XXVI by coupling XVII 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 1s heated to reflux for a time

40 period between about 2 5 hours to about 5 hours, preferably about 3.5 hours The compound



~YeMpl >_ ~n )
4-[ Methyl- (7H pyrrol of 2, 3-d] pyri mi di n-4-yl ) -ani no] - cycl ohexanecarldoRb{l 106/
E%Aﬁ/PEEh I 9e9§6t59eoré 4-[ Met hyl anmpJcycl ohexanecar boxyl i ¢ aci &47%0”3)(93 15

(2-1sopropyl -5-net hyl -cycl ohexyl ) - et hyl - (7H— pyrrol o[ 2, 3-d] pyri m di n-4-yl)
am ne (2-1sopropyl -5-net hyl - cycl ohexyl ) et hyt2mme LRI\/IS 287. EXAMPLE 72 20
(3, 3-Di net hyl -cycl ohexyl ) -met hyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am ne
(3, 3- D net hyl - cycl ohexyl ) net hyl amre LRVS. 259. EXAMPLE 73 1

S | oh ol o[ .2 - of
g_ % C{/(?Ilghce)xs n?f% jnulg%ggl rﬂa%l[zbeéynhe{%@e%%§n£mdggg @Mﬁk ; OrPe o? or%mgry skall
1(R) - [ Cycl ohexyin e spph a&)ﬂydi[OQmBDedC]xmyrquEdB-nhlﬂrowcwmm@émqwmmweamde
1- [ Cycl ohexyl amog%}\er@@ %rr@g@hdmd—ﬁl\@ su%r?yﬁ’plﬂolo[?%&ﬁ%ﬁdlzg or 4- R? sulforallpa/rrol? 30

3-[ Cycl ohexyl pyrro o] | pyrimd am no] - pr of ane-
3-[ Cycl ohexyl an’f'ﬁST]po Bpane 1,2-diol. LRVS~ 291.4 FYeMD F 7R
2- [ (Decahydr o- napht heleedambpeunty of et pasentohanZon3thet} ¥ magt ﬁatdreydré c&iibeal - et h

aCn(7)|7 :2,)5[ ( Dquhy%FHQI ?‘R/m: gjlewqof]d %Le}ﬂ sa‘?}%mﬂarﬁhm&%mc grﬁl\@gan?’c acuds A?h el 111D1

i 2- [ Cycl ohept y| sycT 192y mesh|bs[ phamBnagylically mresPiable-fon gdmunistiatqn- tot diyhdls. ctas el c

acid tert-butyl 428568 n BrabtlcOah@ig RbINE BRicBRY &I B IHCHELANThen@mi fdmlshiMBagliédt 5
13 D E C 2002 WO 99

5908 -34 ncTns99| o~ | 0o EXAVPLE 78
Vet byl - (3 ot hy PRI GHBRYITS LA BYFRBIEBE 225 B PPN 57 BLeg e e
Met hyI ( 3- net hytrepebotempyinddmtreatihRNEith bdkaline E3genard s@sequently convert the latter

Met hyl - ( 2- mgghys oyl w%wma%khtewﬁraeéee{aae %aelaewoh @Lmii ﬂseﬂcrdyéahmamans offe
Met hyl - (2- met hyl cycl ohex am ne

(2- Et hyl - ~~~cl oPRSRPYRIE Srf% fh'%'ww@feorﬁeﬂ"z P@P%rfwrtr%ﬁ'%ﬁ the Basg|cpmegyns with 2
(2- Et hyl -cycl oha)byda)trm/cdwivamt asourlt RMbe Shb3erdminExdiAdylstdaniB kcid ! an aqueous solvent
Met hyl - (2-propy ec?é(rf% PREXY Lihaie 'a*q%k/g&b%z %ﬁ dgé%%%pi Nefhant) 5 Grefu
Met hy(- (2-propylcyc ohex % am ne g2
(2, 4- Di net hyl - cwp@m@wf e PRbERly the GFs4ep§iid 83l'of readly @btaped. ihgidasigd e satterme
(2, 4- Di et hybcyskobexytiptart ghanidon bfSiree3ta3e 4h an organic solvent by adding to the
solution an appropriate mineral or organic acid
Those compounds of the present invention that are acidic in nature, are capable of
forming base salts with various pharmacologically acceptable cations. Examples of such salts
include the alkali meta! or alkaline-earth metal salts and particularly, the sodium and potassium
25 salts These salts are all prepared by conventional technigues The chemical bases which are
used as reagents to prepare the pharmaceutically acceptable base salts of this invention are
those which form non-toxic base salts with the acidic compounds of the present invention. Such
non-toxic base salts include those derived from such pharmacologically acceptable cations as
sodium, potassium calcium and magnesium, etc  These salts can easily be prepared by treating
30 the corresponding acidic compounds with an aqueous solution 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  stoichiometnic quantities of reagents are preferably employed in order to ensure completeness of
reaction and maximum yields of the destred final product
The compositions of the present invention may be formulated in a conventional
manner using one or more pharmaceutically acceptable carners. 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



20 EXAMPLE 83

Met hyl - (7H pyrrol o[ 2, 3-d] ~eyrim di n-4-yl ~ (2,5, 5-trinethyl - cyclohe‘lxzi/pg

e Methyf- (2,5, 5-tnnmethyl cycl ohexyl)-am ne. LRMS: 387. 4. IXE@E

Met hyl - (WWF’?‘BI o[2,3-d]pyrimdin-4-yl)-(2,2,5,5- tetrar&% % ohexyl ) -a
m ne 25 Methy!-(2,2,5,5-tetranet hyl cycl ohexyl)-am ne. LRVS: 401. EXAMPLE 85
Cycl ohexyl - net hyl - (6 phenyl - 7H pyrrol o[ 2, 3-d 2)ﬁyrl m di n-4-yl)-am ne

Cycl ohexyl net hyl am ne. 13 D E C 2002 W O 991 65908 PCT/ 1899101100 -35 5
METHOD C 7- Benzenesul fonyl - 4- chI oro 7H pyrrolo[2,3-d]pyrimdine In a
flame-dried Ia k un er

mmol) in mn Y 813K o télat o Tgﬁ)ac Ve o?m%funoost%f/?hlefmvle Hi%grals%%aoréﬁagd[ he

resulting m xt utoeSL@tamb@(ﬂelltmy 0 C Asolution of 2 g (13.0 nmmol) of
4-chl oro- 7H pyr r ol of 2 3 A hewikbiraueH, 6 brﬂirr;r&emeaI%mg&ltIWmW%kénggmﬁ&fow y
over a 5 mn period The reaction was stirred for nm at” which tine

generation of h§@Me§ereapyr Cardilssy. pr%’?dzgﬁe?ﬂ‘fef‘ﬁﬂ’?ﬁ‘l BREGr g RPaMRCSHERY o
nmol ) was addedacckhsbld eaxeiperaf sah med bnmd:rfgomlgertterxgg_r abmgaataneh Srhanzrer echrdhor 1

h Wat dd |
vacuo 1o obi%i T g ST ERUBILEIT S b BEER Rl "
mp 163-167 C 15calETIs0py pelcium phosphate), lubricants (e_g_ magnesmm stearate talc or silica),

7- Benzenesul f onykindgredié (E_rq_)‘p@ta@f'lﬂ%ﬂ orEbhlwrsfaQJh@[yaola'ie d(}rpfyerttlnglagérﬂﬁ( N s8dium
f| ame- deed flask u SoT an

d
here a coal vod v EStheRl | T B rSy b SRR PR AT O B aBr e ¢ o
-78 C. n-Butyl | pepdrateny Br 78! aamwiistrationamdy, Bkdvhe ddrmtof. der éxamblexsphiesis, syaps added

and the resykti agpéns?swrofemw RALEBE pleenthaZ aervp#ogucpen&dneM@th% WhieN& driaf 10
mn. The reaction m xt aln cooled to -78 C a this m xture

added a sol uti ofi"gfte Xe'?)c'eg bff%’eztﬁgmﬁﬂcy hgid thFQarB'IDBEIG@i/ qer Hﬁ?al(fé’t Pogereentepalo ni
of THF over a lBemswitpehirodcelimally @aeftadnaduitxdsiiueh sasisgdnding egleniso(ge_g_lsdsrbuaat -78
C) at which ti 5 rj de

in THF was adde ruftq%t%glélc@?%n 'Wg o}f%tevc\iges&m faM Se‘MuEwr%n nts qgr%e I&{M ur?eF and
stirred for 1 hacaghiohBrifesses (\higles rigga. aimomss °PnTB'|Y) e%{ﬁrél @( §tﬁ‘§'pé'ﬁ@1°bn apt 197
ng of tetrakos( brebsvuavisl@foaqahi aeronyal-habxpuenidate? omdorbfaciiii- wer e added. The

resul ting mxture was, s{lrr gtqbn?sttratro%f Jhg r&ﬁo%urn%n n@?yhtaﬁeotg!a nrgm & tab%%_lqn [ lozenges

tenperature, and partitione ane and wate ueous
| ayer was aci di formedeted ip Ronyeronaomannigtl ext racted twice with dichlor orret hane

The di chl oromet hane tiy @ktfe WednioGIgbbnask Mmasedmud tde IorMulbleh @nobaarniem
dri ed over magnhe

filtered 30 and .concentrated in vacuo
A L N By L Ay b R,
4- Chl or o- 6- pheninfus@id- pymulationg 27 Biectiopynay e diesratehmeung dosige forthr ogn ivehputead oD was
di ssol ved in 10Hudosd ElntaR, m inmd@eosﬁ)rbégnla% w»ﬂ@ccﬁfqﬁ%n@f&y Pke gfchm%@anol

and 1.0 g of NaOH The reaction é

concentrated i n®vALWE"SNG FAFPIY ﬁ@H'S'B%St \Kb%'H %{ %qé{?cﬁ‘rsa‘fe ﬁ'e%tq?féjoﬂ?gy SRR i on
of ammoni um chl @rmdang &G Juclarsl saplarydmgasteblatne aitier qpssingiagentagaieowsvelyayer
was extracted tYHeCa%tl\)éﬂlﬂd?eo?eTnh%L éé%t&:tmﬂer f_gﬁﬁ‘?foﬂe@é{dsﬁ&%%tﬂa'&‘:’t%lesvé‘r‘ﬁcfe e

conbi ned, washed bri ne, over MyS04, filtered and concent ra in
vacuo. The &Oudéteﬂ?Bﬂi’,ﬂ?f"fr\%gatﬁup‘?f‘?rFéEF by silica-gel chromatography (1 ~ 5
et hyl - acet at el hexan®&e éomeabmmund@of% iavepiidd rdy ab bé emilaitein cargeunipdsians 40 a

53 Sk o i Bt S L bl ol 1O

Cycl ohexyl - met hy¥ah(@g cpnea Aytler Iathgy9lYasIess2, 3- d] pyri mi di n-4-yl ) -ami ne The
product from Met hod Eor(nﬁ@néﬁgﬂéam&ﬂs@am )adrH\ﬁ&ralfl@ﬂQtnﬂﬂlaMr{ the Qcthd cbrhpdRhds of

Nret hyl cycl %ex¥r1|eqmen on (are convemm c)ehvehedde grfolrg% a Lélon or %JsPe?_?snorbE%r eaCt | on
mi xture was ‘concentrate was “ad

precipitate fi | I FE’\BEGOM@UW mu GequeeE@d My Rureed bwfthg patent tor easCmmerem Sa@v’a
yel l ow solid Hﬁ%t:{tﬂ@ﬂo%&esm%mbm& ot 8ndouier, (ith thd ubd of alsuﬂa%Te]pr&J@Ha(ﬁm

4H), 1 75-1.90 dlé'iﬂbr()ﬁ{mo?gb(e%ar?e l_qjictxlaroyt?ﬁ)(me ane, 7|_%hl?_|25etraf§gr§§he(n§ Cfrbpﬁl

36 (m 1 H, 7
LRVS: 307 (M+1 )ioxide or other suitable gas. In the case of a pressunized aerosol, the dosage unit may be

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



The title conpound of Exanple 86 was prepared by a nethod anal ogous E[? t hat
described in Exanple 85 ' 15 EXAMPLE 86 (1 H I ndol - 5- 3 DEC 2067
rLIIi:\/)SgSGQQngl 7Hl-_Eygr70I o[ 2, 3-d] pyrirnidin-4-yl)-am ne Ill;(IETI/lrchggl()la}% ne

Cycl ohexyl - net hyl - {6- met hyl - 7H- pyrrol o[ 2, 3- d]i)yri m di n-4-yl)-am ne 20

Cycl ohexyi et hyf am ne. METHOD G i

7- Benzenesul f onyl - 4- chl or o- 6- net hyl - 7H pyrrol o[ 2, 3-d] pyri m di ne To
flame-dried flask under NZ was charged 0 57 m (4 07 mmol) of

gl Iﬁgopml;o?zl Sm#ze?@%énc%ntgrnzqgr%tsgrm -SrLI?S enss?:puotfltl'Q ?ctlr%ccrgp%lur%j t(:%gsu?e% and
added The resul ratigges Xiade, efomyntpteougmtgetamcfor@san\d agt iphates pr fisufiiator may Aﬁt er
cooling the mi th&ﬂrﬁw@at@@@éﬂ"alrtnr% z&vogr mik o$9|c9r1hb&r'ﬂd f thd iRerBok 3n 9 sIEBL JpoRber
crude product from Method I n mL dry THF was added over a 1(? nm
period. The res&Piﬁr’?dcr}ﬁsﬁclﬂsé%\%%m’htl rred for 1 h, at which time, 0.28 nL
(4.50 mmol) of i odometdeieedndrse o tdedtivEh@mpeads bomendvxmtmneorwas sdrémereidorf or
2 h auenchegy Wb da@oRHHtbRhading aldh Ggeogaunpftunu'ﬁtf&lmeggamqt AR F4G
terrperature he mxture was stirre ter an
extracted three e phess (84 trHeL@%aI‘ﬂH arheisy) &t Q! oTiRe0 E‘Sﬁbihﬁéﬁf'vé%tgfeé@f"sp%wéd%s hed
with brine, dri eghcoveid H\i@ﬁ@nastéréd foesx@amhpiando eviaposeadxd rn vacuo to obtain

the title conmpound LR I%Qﬁm sofor(tlr\éI+ (%)enttohth%%z}rﬁ_tlgnsc;efgpe%%%ggvg ? / GSa%Q\mg l%:T/ I

B 99/01 140 -37 5 NE
The product frofhelavetzoel a@'\/\btsﬂadeam e'te@catbédarrasgedégdhat tseeh mﬁtewgtqu oE" Wﬁeof

crude producis \A@gmwema.r&dzomg tb HbdoUlgn e cwnﬁdmn@smm&nw ﬂb%bdrgrwa&@ne
to obtain 250 44;@r of the title conpou as an%ellowsolld

dec. LRMVS 168, Nb azn rgjol ﬂﬂ WWGI range 0 1 mg to 1000 Administration may be several
Cycl ohexyl - met hytime$ Sxiyredrleydmpld, By4 ord@ tioel ,a8nd fop yxampiedl, 2-043 yosks edthmeae The

product from Met hod Hoc}(%ﬁsg u[mg L Promift @ In)n.s&%ﬁ R s%ﬁmgﬁvﬁgglg a#%gtagg ik SRS

mmol ) of N-nethyl cyc m ne as cri reaction
m xture was wor iae e fé’g‘bﬁﬁ“oﬂ/@’ttmw OB FfIPTRE 28R WHIET BPFUIkP MABTHIFN M at e
was used ~n gl aG@sté oemerammihsmﬂ%&erytagérhte e ounBtl magf dnciile bbBarkonot Ghithy was

bt d whi t I 2

(()m allna) 1 ai_ 2‘3 Icéo%p%lg A %_ﬂwféaic_%%rgurzeb or NerNN%pgmycmlg/kgoq_@%rco}TZ%2Ie11un§ral§? m
4H), 2 41 (d) 3Heoxyspergoald, FzcppheRolRd (g(Gs Celgef) . 4z@Bor(ihg (e, Imhirad) ), d&'lwapgegl
H, 8 22 (s, 1 Hepapdi 10#@@ e% O;&hd’gloﬂe%t%agMﬁlac}:ta;ﬁmgphtehtlbLﬁr&éﬁm

Exanpl e 88 were prepared t}/ d anal ogous to that 20 describe ~n
Exanpl e 87. GYAMFHXI@ms q_r@an nﬂmrratory steronds (e g predmsolone or dexamethasone), and such agents

Cycl ohexyl - (B matdy bk adhinptgret @k @2 of3raddapygror bapdiate-dbsagk Yorasnivaehdyapdead @itfgdestmme.
LRVB. 231. 3 GYeer}QJtes%f %ﬁmxmstratlon, and on the same or different administration schedules according to
standard pharmaceutical practice
FK508 (Tacrolimus) i1s given orally at 0.10-0 15 mg/kg body weight, every 12 hours,
within first 48 hours postoperative. Does is monitored by serum Tacrolimus trough levels.
30 Cyclospornn A (Sandimmune oral or intravenous formulation, or Neoral ', oral solution or
capsules) ts 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 n
35 Untted 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 salts to
imhibit Janus Kinase 3 and, consequently, demonstrate ther effectiveness for treating
disorders or conditions characterized by Janus Kinase 3 s shown by the following in witro

assay tests



25 4- Cycl ohexyl oxy- 7H pyrrol o[ 2, 3-d] pyri m di ne METHOD L DEC 206
7- Benzyl - 4-chl oro- 7H-pyrrol o[ 2, 3-d] pyrim dine To a stirred sol utiM cEfE
4-chl oro-7H pyrrol o[ 2, 3-d] pyri m dme (250 ng/1 63 nmol) m 12 n% g{f

added 678/MYFWEZ9 mmol ) of pot assi um carbonate and t he FE<HFTIY 30

m xture stirred at roomtenperature for 20 m n Benzyl chloride (310 ngl2. 45
mol ) was added and the new mixture stirred at®roomtenperature for 24 h
then filtered, concentrated and the residue purified by silica gel

chr omat ography (3" 1 hexanes/ethyf acetate) affording 318 ng (80% of the
title conpound. LRMS: 244 1 (Mtl1 ). METHOD M 35

7- Benzyf - 4- C)?cl ohexyl oxy- 7H pyrrol of 2, 3-(%%%9|‘—°|9¥ﬁ‘—sé%e To a flane dried flask
under nitrogen was charged 84 ny (2JAKB (abGE3T)dnzGibteAssagdi um hydri de m
mneral oil and 3.0 W‘eﬂ\ é&-lz’ﬁ'gseaéggaytm%e%)ﬁo\‘é e)&%%e%qn ££U|gﬂr€’5| §Ct?§r§§%@é]9|

(0.18 nL11.70 nol ) was a the reaction mxture stirre
sol ution of 102 %r{j‘SPE) Protgn RIS HP e CaBlidBrPat Pb fyTRAR I“rﬁ@ lPufied by FHintyf
THF was added aﬁldor'hh@gréﬂh)ﬂobl@&taﬂfﬁbnhﬁaﬁa‘héroﬁd) Trefdubstrafeatr tde Radvbh RIpog@térAg t O

room tenperature he r |d|f|e

001 65008 1 —on e S %B&%SPHB% ta?"ﬁ%z% KGR ﬁP}F”C?Ma '%"6% g‘e g”Wd in
vacuo The resul vi/mgovesndhtiated7itas Themeeiniad after eehting, the: higtes aie avesiee thrﬁ tlnneéraedi and
the filtrate comemsraaae@do it W@@U&térﬂngO@Yll §HinéBe Blek BE¥IM AEPEIQHEA 4 185

d P.
ol oheny! oy Mg ECA A S b AP FEvibe soringgaey Inmsarian pectehy)
at -78 C was adfed0 BButeg a( rbort mmewiure arddheuriatees alasred dhredsore eed. t Thadevelaaf k
bl ue sol uti o3 SBH%%I@% t‘y%@nngml@glmnmell% é%lnfrl&bt@@y Qtfand%ﬁi E@Si( stgf'ﬂ‘hhmﬂ)ha of

the product from er was added dropw se over  a
nin period. TheaF‘é%’BF&hPWE?SE%Prﬁ”P?%ﬁ'CQ'tPYIZPéat #O-157d)c for 1 h fol | owed by
guenchi ng upon addition of 50(DNm39¢1f. 4$.liulzd Asgaptin UAKA klakoihhibirsAf t er

evaporation at room ’n?e”BﬁlP%B}rLr?ass P& Je?@leqqc?‘ inc® Bhi bu A?@ k.hééepa‘é ﬂ ju th

25 nL of ethyl acetate contal ni cetic acrad on
and concetrati oMouif b%wnmaaw%?ﬁ@crﬂr@wa@rw eRnagr a'wfﬂyc ﬁhq/\ﬁéavpﬁﬁfi ’W@%I' IBgy

preparative ohi aanleambsmﬁnanms%a &Ehllélfe(rﬁdgleﬁeadrggrh by Re gélrmﬂfh@bgé promoter stauéo

acet at el hexanes uce ng .0 he title co

(CDC13) 8 1. .27 _egiat%iSmt one the cfr%%)som? \%/I-\ ﬁ\ %elﬁs gre ﬁmua d%%tQQImM_% 1
6.55 (d, 1 H, Jkaesg, JZ\KHZJ\)h)ChTS @io‘\‘a(ﬂ?d with e 1134 tecspttzr PopRhogaBF thelsrgng trangdycer RIVIS
218.2 (Mrl ) 20 SEWEEA‘EH)thMEEH@t@the ermiine IgE promoter and starts transcnptlon of the
4- Cycl ohex~r | sul f?%%ﬁ o‘-ieH- pyrrol o j‘? rim 100

I
(0.651 mol ) of 4 = B rRb it s =Pl By DG ich e 2861 YA s, PesO o
THF was added$ Out@erase afy B&@entupitem of cycl ohexyl mercaptan and 100 25 ngy

(0.847 mol ) of 95 ()/9\19@1[9{5[‘5’39%!&2% broQth%l\ﬁQBMpﬁlgﬁerﬁe%%ht1bdﬂghe£plr?éEM5t%d
heated at reflux for 3 Af t olin mten%erature

t he
reaction mixtur gc\?/a?sm'é?d'l %IF‘F'i“@& af‘?)’??l—ﬂ’”is’%p%ﬁ ’SéreRI s celiile PaREard from B‘dos '
vacuo The resi dugiohesis/tnh eSpiaan 110t encinieal, betis e 8 atedbhytl1atwébratendandrngn BpliHC2 The

aqueous | ayer wag,, %%%r‘@&%kﬁgﬁ%%b rﬁldm(haé%«ﬂe%@d the ethyl acetate |ayers

wer e conbi ned, ried over S04) filtered, and
evaporated i ¥ vacuo 3419 DNRAR: cedp afsrRARAP '0RE! YUFRMI 1660 BipPlemertedawitie)% heat
chr omat ogr aphy (rhcidaret Bg arematitirexa Bes)oo phigvrhidien$teddn 4196 well2E botfont higte
title conpound i [\JMRc

1.22-1.36 (m 1%% n% V&n&giédgﬁleddllut%ﬁ;ngl%llzgg D%(S?gé_% %HQ&M{%\) Iq f496 well
2H), 4.18-4.20 (P prgpvﬁye pigtepenanging trps pfter gach dgutipn. HI')en Spl of gaghcilutipn Ble as'des ts. 5
Hz), 8.61 ( S, 1 Sbbpl of REMIA o &rurs in alosH)bd BNME: 128 34 o(%%or)\pou@Y&{Wns GreGhdatbo
5- Chl or 0-4- p§5pertr|\edcle ls and¥ncuga|ﬁéope¥ J;%l o4, %’O? dLRYEd M e hour 2Pul 5 7% 4 QnQI%LA

)1s added to the cells and mixed Final concentration of IL-4 1s 25 ng/mi and final

concentration of compound is from 20 yM to 156 nM  The cells are then in  oated overnight
16-18 hours The plate 1s then centrifuged at 2500-3000 RPM n a table top centrifuge for 5
minutes. The culture supernatant 1s carefully removed by aspiration with an 8 well maifold
40 100 ul of PBS with calcium and magnesium 1s added to the pelletted cells The cells are



WD 99/ 65908 5 -39 METHOD R PCT/1 B99/ 01100 13 DEC 2007
4,5-Di chl oro-7H pyrrol o] 2, 3-d] p~rri m di ne

4-Chl oro-7H-pyrrol o(2,3-d] pyrimdine (154 ng, 1 0 mmol) was suspended m6 0
mL of dr WP omethane in a flame-dried flask and to RAEMMNre was
added N-chlorosuccmimde ( 147 ng, 1 1 nmmol) in one portion. The resulting
m xture stirred at roomtenperature for 18 h;2610 at which tine the sol vent
was renoved under reduced pressure. The residue was triturated with water
and isolated by filtration to afford 137 ng (72% of the title conpound as
a gray solid, np 224-227 C(dec) LRV~ 188 (M1l ) METHOD S

5- Chl or o- 4- pﬁperqseﬁpﬁnd}?dyﬂ thg |RBB\end GensfepeBtod PaAkerAmaRenertPRteThOO M ofdtaskare’s om
Mﬁt hod :?(57 rT!:JLuche;:reBwl |)5amaaosth|§\9@ﬂdﬁﬁb OpuPRited lm_ of dteLt but alnol and to
this solution was a ine tersu system
heated at refl ux forqj P?ﬁ)c“i’ﬁ X@Q@FS &ﬁ‘\sqrﬁ‘fleﬂeu rg%g% g@ﬁ&&“’i’%’” n&'e prsert

t enper at ur e andimwertier bukeiss ratlehedd (o4heDdetelly therfble N@@hmdmﬂamscoadqt% tNMR taa pH 1

with 1 N HC angd.t rbﬁa&emsdaﬁsipwnmnqs h@g abhereRALRAMIBe ldBWEUMYBK sr.g%g%%ﬁm@nd
adjusted to pH 12 wt he sol ution was 20 then extracted 2 X

nL with di chlPor 6’?@‘1’%%‘?‘1‘@“5 ﬁ”‘i’ﬁ@"%%?fﬁ‘l YIS JPYURT BRECHIRLS h EPMRISEHP! (RRPBHS ‘t’?f@n
bane and dried omesds My fE\mpqmaftcatmn ofTHS ofett@tio aétfathy’cﬁl@‘daﬁlS OWFOfefeas el | ow

2cet atel hexanes| T SERaCAYesi, S 3RpuEH PRE SPAERRbG bife Blfle on e o
yel | ow solid. Mpewpt Packrp 589G UKIRS (ChETICA P Izalenpraorgum)] o7 Fisors (px '\{lm

6H), 3 65 - 3 6K’Ia§§7‘Atn‘H§bhenzPﬂe@s&éCheﬂmobDlomz&hé’rﬂ-(A(’@l plgtfd“}\whleRB@s a%a/%O(TMtdFel ) -
25 The t|tIe 5CO

anal ogous tO tha aaeé@étplflﬁ/gtar wﬂPr:oxg s?cfrgnc ié/gere Ee[? 21 g age Room ordambrent
(5- Chl or o- 7H py tanpkEfuPe BletH tpye- BSﬁJdl n-4-yl)-(3-et hynyI phenyl ) -am ne
3- Et hynyl phenyl ) anme. Melting Point. 250C exa@aPEXAMPLE 93
(5-Chl oro-7H-pyrrol of 2, 3-d] i | Y=Cycl onept yl - math | - am ne
Cycl ohept yl net hyl am ne. Mel & 2l Lr4-py ripiofds-dippiimidindyy)-aming ANPLE 94
(5-Chl oro-7H pyrrol of 2, 3-d] pyri md| n-4-yl ) MEpHOm mctyl rrethyl am ne 35
Cycl oooctyl npt hyl amre. Mel ting Point Lhexvitmatl- ~ 293. 8. EXAMPLE 95
5- Phenyl -0-piperidin-1-yl-7Hp rroIo[M 13 D E C 2002 WO
991 65908 -4 0 5 NMETHOD aTsobtqn piBydprangpe (98 mg/immol) and acetic acid (120 mg/2 mmol)
2 BL ]grm 47&hl or ersi?&wepww]}nob& 3dlg]ld3¢€maﬁédhs;ﬁgdgd2)2 @-m;a‘bfia P ﬂdso&ﬁﬂnlﬂfh@myl%me

chf oro- pyrro in no iSS n
chl or of orm was add géf’mgﬁ%% ﬂPeY L@Qg Fégﬁgre%ftﬁ?%mn{)e? %rctrlfhenflod*{e) angmfhs“ppo
resul ting m xt urberohs@fwmsaeazmmmom wias Ameéren@:tblelm'ﬁg’etswrado%moremewamwfer 1the

p][ ]§>CI 8' tatfr1 215618 tﬁeﬁrmyre@ifahyﬁ&Qeiﬁtra:tetjrtatdmassa.ndla@lrol Qférdw.eg%g hedusas oprhestﬁnert;

al 1 ordil ng of the title

93 (d 1 H J _c %?sthga%%atiéalt TW&H&ﬂHz)&By 9 ‘IW% 5(1-( )or§
1H, J = 12.5 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-methyl-(7TH-pyrrolo[2,3-d]pyrimidin-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 , acdified to pH 1 with 1 N HCI (aq), washed twice

35 with diethylether (ether) and basified 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, CDCLy) & 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), 323 (s, 3H), 4 69 (br, 1H), 6 53 (d, 1H,
J=135Hz), 7.03 (d, 1H, J = 3.5 Hz), 8.30 (s, 1H), 10.6 (br, 1H). LRMS. 231 (M+1)



METHOD U 7- Benzenesul f onyl - 5- br ono- 4- chl oro- 7H-pyrrol ol L, 3-d] pyri m di ne To
a slurry of the product from Method T (4 1 g10.018 not) in DVF (151 ZiDECIAH
15 cooled to 0 C was added 1.0 g (0.025 nol) of 60% sodi in

m neral oVP%%¥A¥%f he resulting mi xture stirred at 0 C fo H{&Pﬂ’g@foﬁﬁﬁ
Benzenesul fonyl chloride (3.2 g/0 018 nol) was_added, the reaction m xture
warnmed to roomtenperature and stirred for 2 H-water was then added (15 n)
and the resulting solid renmoved by filtration and dried in vacuo affording
5.9 g (89% of the title conmpound. 20 METHOD V

7- Benzenesul f onyl - i rrolofl 2, 3- rjimdine A
Txture of 2.0 (5 SPOMRATROR - FPAR A YR HerBERbe PR ogedy 1 Ba's
mrol ) of pi peri denebecinERarmdle bf tent-butanol was heated with stirring at 60
Cfor 2 h. After cooling to roomtenperatuggamble, reacti on m xture was
partitioned between dichl oronet hane (25 wat 25 m) The

di chl oronet hane | ayer was dri &80yl : ; NB-4-goramin,
concentrated to dryanylamymmaoMalfnrfchodﬁ r1902172°cguel%%)520f the tale
conmpound. ' H, NMR (400 MHz) (CDC13) b' 1.63 AI9“37,523(m 6H), 3.54 - 3.57 (m
4H), 7 53 (t, 2HJ:20Hz),760(sl (tlHJ:ZOHz) 8.
i 7-820 (m 2H), 8. 43 Msth qoyiseth 2y =

5- Phenyl - 4- pi peri di n-petiy- (sih-lrpﬁahlylémif@(uae Ewéit]r@ybblnnh:dum&Rm 2353$t| rred sol uti on
of the product from Method V (100 ny/O0. 237ag&ghﬂn 1 0 nL of dioxane was
added 32 ng (0.261 mmol ) of phenyl borom C &t 75 ng (0 356 mol ) of
tribasic potassium phosphat &y lopd gthyly(71-py 2,304 ydin}4
tetrakis(triphenyl phO@Q]abgp\g,)meggla}nﬁgl H’Eﬂns 'Ehga;;resul ti ng m xt ure was degassed
with rntrogen and stirred at 100 C for 48 h, 35 After cooling to room
tenperature, 1.0 nL of nethanol was added EXAMRLEY by 50 ng of NaOH and the
new m xture stirred at room tadipipeclabexy7Hayrrdlol2, 31d]pyringinl4tyil)ramning Xt ur e was

then partitioned bet L QFoNE g, and water, the dichloromethane
| ayer dried over ‘%&%&@hcentrate to dryness in vacuo The crude
product was puri fi ed by silica-gel chromat (2 1 ethyl

C960 M) (ChEah) B o oD o Ao 9o iRl A b e T 3 6
(m 4H), 13 CEC 2003 §W8p§@?aéﬁgr§” @Egrp‘i“?‘ng/ 5%03&”&@4% 12 (s, 1 H, 7

27 (t, 1 H J =7.2 Hz), 7 38 (t, 2H, J = BXBMBEEABT7 7 45 (d, 2H, J =0 8
Hz), 8.42 (s, 1 H LRM5 279. 21(MydiopentheHipghelopmmpyriniainatyBxaapl es 96- 99

were prepared by a ne ou [%aat described in Exanple 95 GyennDl
c oa 10 Cycl ohexyl - %W&ﬁe"(@ bﬂgﬂ?ﬁ;%%yrrol o[ 2, 3-d] pyr| ni di n- 4-yl ) - ani ne

Cycl ohexyf neehyl anme. Melting Point: 200C; EXRNBLE 807.4 GYA111161 C 07

Cycl ohexyl - [ 5- (4-fl uor o- phaf¥bhexflbt erfidi 4 Y4) JamdTed hyl
ne Cycl ohexyl net hyl am ne

Bi cycl o[ 2. 2. 1] hept - 2- 91016‘8*‘%%%3?‘“‘7%%9? M 2294 d] pyri ni di n- 4-yl )-am’ ne
Bi cycl o[ 2. 2. 1] hept - 2-yl -am ne. LRV5~ 305 4EX€MN1EL&1D1 C 00
[ 5- (3- Chl oro- phenyl ) - 7H pyr rQlLah
ne 20 Cycl ohexyl met hyl am n
4- Pi peri di n- 20yl - 7TH p§¥cl‘°BFR9["2€“B"36]"}SyMeWPQjP% B¢ b_’rsf)%r‘rﬁf@ﬂ% 3To a stirred
solution of 4-chloro-7H pyrrol o[ 2, 3-d] pyr i ExaNALE-16- car bonitrde (54 ngl 0.3
Cyciooctyl-methyl-(7H-pyrrolo[2,3-d]pyrimidin4-yl)-amine
Cyclooctylmethylamine. Melting Point. 188 - 189°C; LRMS, 259 4
EXAMPLE 11

35 Methyl-(3-methyl-cyciohexyl)-(7H-pyrrolo[2,3-d]pyrimidin4-yl)-amine

Methyl-(3-methylcyclohexyl)amine. LRMS 245.3
EXAMPLE 12
Methyl-(4-methyl-cyclohexyl)-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amine

Methyl-(4-methylcyclohexyl)-amine LRMS: 245.3



25 mol ) (prepared by the nethod of Townsend, et al., J Am Chem Soc.

1969, 91, 2102) suspended in 3.0 nL tert-But anoI was added pi perl NHE@S'@W
pL/0.60 mmol). The resulting m xture was then heated at g_&ll% j 25 h
and aft eMW@¥HH8g to room tenperature, was transferred tb %pa atory
funnel and diluted with ether (20 nmL) The solution was extracted 2 x 10 nL
with 1 N HC, the conbi ned aqueous | ayers weitd adjusted to pH 7 with 2 N 30
pot assi um hydrOX| de (KOH) solution form ng a precipitate which was
collected by filtration, washed with water and dried under reduced pressure
to give 29 Eg (42% of the title corrpoundE Mgl_ orless solid. M 209 -
211 C '"H NWR (400 MHz) (acetone d6) 8 1: (m 6H) 372- 3.79 (m
4H), 8.12 (s 1 H), 8.Mahyi47H-gyriq g4 BA3+3.9 cygle A

5- Et hynyl - 4- pi per i dlmetﬂwtgl357Hntawlaeloﬂ£%»3mmlpwmmdme 13 D E C 2002 WO
99/ 65908 5 -42 METHOD Y PCT11899101 i O

4- Chl oro-5-i odo- 7H pyrrol o[ 2, 3-dI pyrlmdlﬁé-ﬂ%E%l‘—‘stlrred sol ution of

4- chl or o- 7H pyrrol o[ 2, 3- dJ pgyctoltiptytethRI7 dhPrr@a[2r8ed]pyranidis dhwiedninn 80 ni of
chl orof orm was adde d ? and the

resul ting mwgture hg%t%rgg &Ilég%eﬂ%}\&ﬁomﬂ? 2@%3‘5&8%%?0 room
tenperature, the percip~tate was 10 renovEXAMELEIS ¢ ratjon and dried under
reduced pressure affording 4y6iogetyetfigh-(0f-pyriveot bl @ rietipeyndmies THOD Z

7- Benzenesul f onyf - 4- 1 0do- ¥LLO [ Ine The title
conpound was prepar eciSP'CIOOM’gm';3 Ao '\Ze"@gs%'tﬁi L%d%?écae%%gwusi ng the ' 15
product from Met hod X af f or di ng 5 4 g (80EXAMPLEYHR eri al LRVS~ 419.6 (M1 ),
279!7. nnc-rgNN N N r4.(4-Chioro-phenyl)-propyl}-methyl-(7TH ELFOIO[Z 3-d]pyrimidin-4-yl)-amine

7- Benzenesul fonyl -5 9 [Z2,3-dj pyrimdine The
title conpound was dﬂ‘g‘bg'?'%'aﬁwﬁt%@’Vﬁ?‘%‘t&%ﬂ‘ﬂte Lﬁ&‘r&%@ed in Method V using
the product from Method Z to produce the EXKAMBLE®GIhpound LRMS: 469 (Ml ),
329.1 20 METHOD BB
7- Benzenesul f onyl -
d] pyrim dine To a fIarred dri ed flask undei—'ﬁﬁtrogen was charged 211 ny (0 5
mrol ) of theopr oduct2fz-wsthdltdned ) AdnetdyRethil)-ridhylanrmepLRMef29¢apper (1) i odi de
and 58 ng (0 05 mmol) of 25 tetrakis(tnph hre) pal | adi um To this

m xture was then added014rrL 10 I)EQXMII}? Iamne and027rrL(15
mol ) of tnethylsil ylPaeayd phiialen-1 at : ),
resulting m xture stmédée,dmatapmmmﬂyempﬁp\%m eRMer2334h at V\/m ch tine, 50

m. of water were added and the m xture ex%;(gﬁlt_,@éi@mth et hyl acetate The

ethyl acetate extract was dried over MySO centrat ed in vacuo The
resul ting crddde product wasCydiedecyimet (2,3 4-yl-amingat ogr aphy
(7:1 hexanes/ et hyl agRicat®medfyfamirdi n;w@%mrg (89% of the title conpound
LRVE~ 481 (Mfl ), 341 nn~-r~nn rr

5- Et hynyl - 4- pi peridi n-1-YI-7H pyrrol of 2, B—Wdi ne To a stirred

sol ution of the product fr o@uchdrohyandBiy!{7Hoey rip]D3-dIpy rimilin-4-gdi-smmeved i n 35
2.0 m_ of dry THF ggqneqtypmﬁmezgﬂ m. (0 4 nmol) of a 1 Msolution of
tetrabutyl ammniu uorl e In THF. The resulting mxture stirred at room
tenperature Yor 10 m n, then was transfer M ! nmet hanol sol ution (30
m.) containing 1 g of KOH2-[Cydopeayl-(THXiyaoB[53-d]pydidats-yipaninbpethaioat ure for
15 mn and concentr aj gddol\aGhBeA8 MekhGht 38 - 158°C; LRMS: 247.3.

EXAMPLE 22
Cycloheptyl-(2-methoxy-ethy-(7TH-pyrrolo[2,3-d]pyrimidin-4-yl}-amine

35 Cycloheptyl-(2-methoxy-ethyl)amine. LRMS: 289

EXAMPLE 23

Cycloheptyl-cyclopropyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
Cycloheptyl-cyclopropylamine. LRMS. 271 4 '



partitioned between water and ethyl acetate, the ethyl acetate Iaye@ pﬁg%d
with water and 40 bane, dried over MyS04 and concentrated to drynes ‘
vacuo. The crude product was 13 D E C 2002 WO 99/ 65908~ FghébFeP/ 01100 -4
3 5 purifPEPPBR silica-gel chronmatography (2 1 ethyl acefate/hexanes)

affording 72 ng (64% of the title compound as a white crystalline solid M
179 - 181 C'H NMR (400 MHz) (CDCh) d 1 72 (br s, 6H, 3 20 (s, 1 H, 3 82
- 383 (m 4H, 7 47 (s, 1 H, 8 35 (s, 1 H LRV 227 (M1) 13 D E C 200z
WO 99165908 -44 5 CLAIMS 1 A conpound of the formrula R RN ~~R31 NN

H or the ph%r maceutical ly acceptabl e sal %%gkpﬂggj, wherein R is a group of
the formula™R5 R~-Ni ~CH2)v 10 PCT/| E1991 ereinyis O, 1or 2 R
: TP P

Py din-gy N-aming}-ethanol

(C2-Co)al kenyl, ( C2ERckkkismHosaRl ek Foe mbkydiec.alRkgnyds ;and al kynyl groups
are optionally substituted by deuterium %&Egéxs ammo, trifluoronethyl,

(C, -C4)al koxy, (C, -C6)acyloxy, (C, -0C6)al — 15 ((C, -C6) al kyl ) zam no,
cyano, nitro, (Cz-C6) alkeivebty!-(2@x6tiey e ‘ L, S-ANrimigin gy i "
(C3-C o) cycfpoal Kyl whgse o MRgosyahdahky! LFafPYRs i s optional Iy substituted
by deuterium hydroxy, amo, trifluoronethyl C -C6) acyl oxy,

(C -C6)acyl ammo, (C, -GCs)al kyl ammo, ((C, anmo, cyano,

cyano(C, - C6) al kyl, tnfl uor ceeBhtyl-hehyEdHalkyib[2,3vd]pyronidingi-ytdniine C6) al kyl or

C, - C6) acyl anmo; 20 ' I [ r ) isting of
Lo oot or hyl (C, - cé%gi‘?%‘e@i“%%‘%ﬁ‘@%%"&@Fﬁﬁ??ﬁ‘%&??&?’ﬁ@?éﬁge) (2 Ccayal kyl)
(C3-C, 0) cycl oal kyl wherein the cycl oal kylIEX§MBLB2] s optional |y substituted

% Ogg)tf)kfisve ﬁalr boxyz-[mexés@mq,n-@raml Iz,slamaﬁwidm?-yllwﬁlrr@ryp?ér@n-%g?anl'ﬂR-klyI,

- al koxy, halo - acy - , amo(C, - al'kyl ,

(C. - 06) al koxy- CO NH?’“%@VE&§65V'®?F’S%§#6% g%’cgé-%) al kenyl . (C2-Cs)

al kynyl, (C, -C6)al kyl anmp, am no(C, - C6) alBX¢MPLEZ8 hydr oxy(C, - C6) al kyl ,

(C, - GCs) al koxy( C, - C6)al&¥hiorodhends§)- LmetHyX¥h{d]-mely Bl7 KX sroi {2l 3-@ py rimidin-4-y1)-
cyano(C, C6) al kyl, halo(C, -Cs)yalkyl, nitrao C,? Co) al kyl, tnfTuoronet hyl,

t nf 1 uor omet hyl (C, - G6) al kyl , (C, C6) acyl am328( C, - C8) acyl ani no(C, - C6) al kyl ,
(C, - 06) al koxy ( C, - C6)2ad\dhmmpisnogirto(e@)y @8l kowthylaraine. Mo¢@g-FOB) a3 16 CC: CB) al kyl |
(C - C6) al kyl ampfsG, 3/669@3CHg, ((C - C6)al kyl') Zam no(C, C6) acyl, R SR 6N-CO O,
R SR 6N-CO-(C, - Co)al kyl', ' (C.-Co) al kyl -S(Qum R SR 6NS(O)m 30 R SR 6NS(Q)m
(C -0C6)alkyl, RSS(OmR 6N, R SS(O nR GM, P | kyl wherein mis O, 1 or

2 and R S and R 6 ar al-eatdhexyrticR'aditlethy LN-(7siedyerolof2)3 -8 jpetim fdjnd4-pig prio parie-1,3-
(C -C6)al kyl, or RS is (C3C, o)cycloal kyl §¢..€6) al kyl,

(C,-CG)aconxy(C,-CGyJaI kxl, (C: -0C6)al ko - C6) al Iéyl, 13 CEC 20U2 WO
09| 65908 - 425 -Cyclohexyl-N',N'-dimethyl propane-1,3-diamine LRMS: 302 4
EXAMPLE 30

N-{2-[Cyclohexyl-(7TH-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-ethyl}-acetamide
N-Cyclohexylaminoethyl acetamide LRMS: 302.4. N-
EXAMPLE 31
30 2-[Cycloheptyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-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-Cyclooctylaminethanol Melting Point. 66 - 77°C, LRMS: 289.4
35 EXAMPLE 33
(3,5-Dimethyl-cyciohexyl}-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
(3,5-Dimethylcyclohexyl)methylamine. LRMS: 259.4.
EXAMPLE 34
2-[Benzyl{(TH-pyrrolo2,3-d]pyrimidin4-yl}-amino]-ethanol
40 2-Benzylaminoethanol. LRMS. 269, 251




PCT/1 B99/01100 5 piperazinyl (C, -C6)al kyl, (C, -C6)acylam no(C, - C6)ﬁjl Iﬁy e
(06 C,)aryl (C -C6)al koxy(C, - C6)al kyl , EC20
(C5-C9) het eroaryl (C, - C6) al koxy(C, - CG) al kyl, (C, -0Cg)al kyl %t? 1?9(9(,8,”05:6) al kyl ,
(C6- C, ) aM¥1s8¢ C, C6) al kyl, (C, -C6) al kyl sul fi nyl (C, - 06)5)

(C6-C,)arylsul finyl (C -CG)aI kyl, (C, C6)al kyl sul fonyl (C, - C6)a| kyl ,

(C6-C, )aryl sul fonyl (C, -Cs)al kyl, am no(C, - C6)%l kyl ,

(C, C6) al kyl ammo(C, -C6) al kyl, ((C, -Cs)al kyl)zam no, (C, -C6)alkyl,

(Cz-Co6) al kenyl, (C2-C6)al kynyl 10 wherein the al kyl, al kenyl and al kynyl
groups are O§)t| onal Iy substituted by one é)&“j‘ﬁ%%cyano vitro, halo,
deuteri um hydroxy, carboxy, (C -Cs)acylamno,——

(C, - C6) al koxy(C, - C6) acy|ai¢yeiape Mﬁbgmd%;ﬂwpmldm-4 yl)-amino]-propan-1-ol

C, - C6) al kyl C, nd-di&pa o RS
(R'BCI)()Ca c)é) gmf Oré@%%(wéaﬁ d Ar€panGt) ahémﬁb)a&amm(%zt Esrvy kst or is

C, ) cycl oal ky R' is RO or RZR2' N
wherein RZ and R2' are each mdependently‘%ﬁéd fromthe group

consi sting of hydrogen, _ﬂblehmnmm-( -y rroldf2, £6)patikidin-4-y IP8migo)-propdn-Cet C6) al kyl
or (CS-C9)heferoaryl{&. ¥ 9&1 BSM R 12" bbsc: ﬁ@)@lzm or

R ~"(C3-C, )cié:l oal kyl %@@ﬁé £r°p . nﬁ?%r ocycl oal kyl,

(C, - C6)acyl pi perazino, (GC6C,)arylpi pera2| M 7C9) het er oar yl pi per azno,
(C, - C6) al kyl pi per aznpyDdcakydo hayfmﬂadéﬁ @}(ahbymopepcazyrmgm-4 -yl}-amino}-ethanol

C5- C9) het 1 (C 5 h
g ool e Bl e TR
(C6-C, )aryl pi peridyl, (C5 20 C9) heteroary:

(C6-C,)aryl ¢&, - Co) at kyl sze.Edi,pl pro(,ﬁﬁv%}h@@grmﬁwnﬁ@nm%)aahwemaarIdyl or

(C -C6)acyl pi peridyl ou HZ~x
whereinwis 0, 1 or 22(,1%2@ pxoply'i "U’ege@ana ﬁgpngg%mg%%gs&ﬁ%%@ugp of the
formula P)i wherein g, h and ~ are each | PXd@WRlEREntly 0 to 3, 13 DEC

2002 VO 991 65908 PCT/ | B90adARy ool -l 91 SAGIAL bidRpRRdent | ¥
oxygen, S(Od wherein SS selected from

S
t he group consssti ngCy(‘}PhW‘GWB‘Qé’Hta“%é LB¥ azlaﬁyl t nf | uor omet hyl ,
tnfluoronet byl (C, -Cs)al kyl, (C, -Cs)alkyl @d@ﬂﬂ’ orret hyI ene)
(C -Q3)al kyl (di fluoromeg ) 3th & -
(C, -Co6)al kyl am no(C, - Cs
(C6-C )aryl, (CS- C9)Pere ;
C5- C9) heteroaryl (C,-C6)al kyl, (C6-C, )aryt)(mpl_G,Maryl (Co6
?‘:ggll:)(/gfsoacl %()al‘lr %llc( C%g%@l-h(}fyg_ohgg’l (@Lﬁ% di% rimidin-4-yl)-amino]-methyl}-
- C6) acyl 8ky(Cz-Cs)al kyl, (C, -C6)al k(ﬂ{_sée_hmm kyI
erca)Zl ny: Eg %g a: %bdycl?r(ce@ycl%r)gﬁ% E@Wl@l&bmﬁr@ - Ehisabdoy| |
ary al koxy al kyl
-C9) heter oaryI (C, - 06) al koxy(C, - CB) al kyM’?ﬁ-ﬁéa) al kyl thi oG, - 00)al kyl
15 C )arylthio(C, - Co2& ‘ b Perrdte[R.81g 3 :
C)arylsulfinyl (C, -Cs)al kyI (C Co6) L|Ky4x§h|$|fonyl (C 06) aI kyI
C )arylsul fonyl (C
089 al kyl 2fi no(C, - Vé'P'@Y‘a'X'C‘E @e‘“@fé Mo z‘%ﬂ%ﬁ’é cB) al kyl |

CO(C, -C6)al kyl wherein R 3 is RO or REREMPMLEMIerein R~ and R2' are each

ependent |y sel ected fhem. 06, R elnta i RS L-viSminés) al kyl ,
-C )aryl (C -C6)al kyl ‘E‘V“%%ﬂﬁr - 20
al kyl wherein R GEUEYEEUETIHI Popraz i HE: ?766 C,)aryl psper azi no,

6)
C5C9) het er oaryl psperazi no, (C,-C6)al kyI p pﬂ
C6- : _K¥ihpsper azi no,

C )aryl ;& - C6) al kyl pi pegas ,
phohno, t i onor phohno, psperTa 0 penayT,

(C, - ©6) al kyl pi peri dypycmwir@ﬂ)véameppﬁ'@'uml (CS— 09) het er oaryl pi pendyl ,
(Cs-C,)aryl (C, Co) al kyI pspendyl (C5-C9) heEgAmgu_g/.{g(C C6) al kyl pi pendyl
(C, - C6) al koxyacyl, I .. . : ] V1 2 l
(C, - C6) acyl pspendyl Ho—RE-are—eat - cted

group consi sting of MMMM@MWRM&WBOW, (C CG) aI koxy,
(C, -Co6)al kyl am no, ((C, -C6)al kyl)am no, (C, Cs)acyl am no,

(C, -C6)acyl (C, -Co6)al kyl am no, carboxy, (C, -C6)al koxyacyl,

(C, -Co6)al kyl am noacyl, ((C, -C6)alkyl)zam noacyl, am noacyl, tnfluoronethyl,
trifluoronethyl (C, -C6)al kyl, (C, -Cs)alkyl

~—

(@)

355@553 09y

5 X
o.w
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(di fluoromet hyl ene), (C, -C3)alkyl (difluoromethylene)(C, -C3)al kgl pEC 2002
-C)aryl, (C5-C9)heteroaryl, (C6-C, )aryl(C, -C6)alkyl,
CB)heteroaegl(C Ce)al kyl, (C6 C )aryl(C6 C, )aryl,
C 8 aryl (C, - C6)a|ky| (C3-C6) cycl oal kyl,
CB)cycIoaIkyI(C Co6) al kyl , hydroxy(C Co6) al kyl ,
(C, C6) acyl oxy(C, - C6) al kyl, (C Co6) al koxy(C, - é@)alkyl
psperazsnyl (C, - C6) al kyl , (C C6) acyt ammo( C, C6) al kyl , pi peridyl,
(C, -Co6)al kyl pi pendyl, (C6-C,)aryl (C, -C6)al koxy(C, - C6)a|ky|, (C5 35
C9) heteroaryl (C, - Cﬁ)alkoxy(C C6) at kyt, (EXAﬁEEE %ylthso(c -C6) al kyl, (C6
C )arylthio(é Co6) al kyi, (C, - C6)a|ky|su|f )alkw
(C6-C,)aryl sul finyl (G - CoEhughcloges Loy - Ly ﬁ i
(C6-C, )aryl sul fonyl (G-epraldst m@ @%Q Lr@@é @hskyl
(C, - 06) al kyl ani no{( C, - et %ﬁ ﬁao‘ﬁ RS Cs) a MM(C 06) al kyl ,
R 3CO(C, -C6)al kyl or R 3C0(C3 C )cycloalk n R ss RZO or RRR2' N
wherein R and Rz' ar e (&®imétmdepdoitapi-ngthg (78 gy edof23adipringdigredipmine
consi sting of, 40 hyd | (C, -C6)al kyl or
(CS. 09) heter Saryl (G Y%)B'ﬂ"ethmd"@%&w' a""(’‘gﬁLf&"‘Q)D%‘E%:Eyzooz WO 99/ 6590H PCT/ |
B99/01 | 00 -4 7 5 C6)al kyl or R (G CO)&AMBM| wherein Rs is
(C, -C6) acyl pi perazi no, @&rﬁ‘etﬁl&p&bﬂﬁxﬂ%ﬁﬂﬂiyh@t—l ply £80 2B} dipy ramitiardypdnileé azi no,
(C, - Co6) al kyl pi per azi | p,per azno,
(CSC9) heteroaryl (C, - %‘3 a‘rkcéﬁ\ly C%%g @Iam%) %hb‘?é.fr% t hi onor phol i no,
pi pendi no, pyrrolidino, plpendyl (C, - Cﬁ)éﬁﬁﬂfhﬁﬂ%ndyl (C6
?’Cg) %r yl) pi ple{(ycj:yl(:’G)(ICE C&)lb&ﬁr@ﬁyﬁawdhlamﬁﬂdu%ali pxrrolcl)[Z 3-d]p(;:,éi)rnic]ur[\(-4-lyl)-amined |
-C, o)ary : a y al Kyl pi pendyl or
(C, - C6) acyf pi pendyl , I%&g&a&gﬂ%ég, %; bq%f Eﬁhﬁﬁ ~ 111 ~(CHz) ~Zz P
wherein p is 0, 1, 2 or 3, and Z is hydroiﬁéﬂfgééiﬁ)alkoxy or NR R~ wherein
R and RZ are each indgped @rBfnlab{htﬂrﬁerﬁﬁ&j&%ﬂ(m%rBB& :Qé]BAﬂniGﬂQleﬁéd:iﬂg of
hydr ogen, (C, -C6)al kyl’ ploeﬁ'a\é‘a Hj B % nayt,
C o)aryl pi pendyl , (CREsMHEra iRy ﬁp’Bﬁ“é d‘i/”?‘“e LRMS 285.
(CB-C,o)aryIﬂC,-CB)aIkylplpendyl (C5C9)heme MPaE! (C, - C6)a|ky|p|pendy
(C, -C6) acyl pi pendyl, (.e2§rog gg > , .
(CBC,o)aryI(C,-CB)aIKy = . 6= C
C o)aryl, (06 C o)ary v%-@ts*@twwwwﬂetwwwms( CG) cycl oal kyI
(C3-C6) cycl oal kyl (C, - C6) al kyl, RS(C, - C6)a@g5MPLg® 20
CS) al kyl (CHRS) (C, - CB)@EO.J '
C, - C6) al koxy, pipera 0, ‘ ¢
C6- C, 0) ar yl #hi @migeC, - CS)aIkyIsqulnyI (CB (o o)arylsulflnyl
(C CG)CzSaI) k?/lksijl) fZ oxyl, 2{@(6%6;32% amémlyls,wbmwwathyammoLRM)@ z;eﬁtsl) al kyl amo, (c
al ky am no acyl pi perazi al kyl pi perazi no,
i-Co)aryl (C, - C6)a|ky|p|pera2|no (CSCQ)Egﬁg&ggégF(C C6)a|ky|p|pera2|no
mor phohno, t hi onor phol i Nk prengthiy i - -fpprirajdinby
(C -CS)al kyl (CHR6) (Cm ld@vﬂ - OI8SRy Tarkes. IL&M@I @ﬁndyl
(C, -Cs)al kyl pi pendyl EQF26(%0 Oya%| %l ggarl dy,
(C6-C,o)ary|(b,-CB)aIkyIplpendyI (C5-C9) 4Ipiperidyl or
(CSC9) heteroaryl (C, - C6) - Bqdzpi—mpqudm y1)-wethR-(7 i-pymiel b2 3atipyaini RY-yt) ramBieO) RO
wherein g is 0, 1 or nggm Leyyseheshid (Rvmsdhe group consisting of
rifluoromethyl (C, - Cé)alky & ?alky idlfluoronethylene)(c C3) al kyl ,
C3 C,0)cycl oal kyl wherein the cycl oal kyl Ei5 optionally substituted
y one to five carboxy, (-cryaarm;tylaymmexylydmmwa{pg}releﬁ)s-dab;kwn-4mﬂamine
C, C6) al kyl O m wh (O mwherein mis 0, 1 or
and R S and%R’ 6 ar gﬁgéa l*ﬂ%h%éyrll gﬁ @n%eﬁ ecte “from hydrogen or
C -08)al kyl, (C -C6)acyl, (C, -C6)alkyl amiBEMPAEPE( C, - C6) al kyl ,
(C, -Co)al koxy- CO NH, (C, - C6) AL -AEI T H-pyR o BIR2, @H&p@@n&nAﬁ)-SR‘n@N 35

CO (C, -Co)al kyl V\/ner 6 ar defi ned above, (CZ-C6)al kenyl,
(C2-C6) al kynyl , qﬂ%jﬁr %’x‘?‘ﬁv o e é?ﬁ"’%o?%, -C6) al kyl, hydroxy(GC, -Cs)al kyl ,
(C, -Co)al koxy(C, CG) al kyl, (C, C6)acyl oxy(C, -C6)al kyl, vitro,

cyano(C, - C6) al kyl, ni tro(C, -C6) al kyl , tnfl uoronethyl,

trifluoronethyl (C -C6)al kyl, (C, -C6)acyl anmo,

(C, -Co6)al koxy(C, -C6)acyl am no, am no(C, 13 DEC 2002 WD 99/ 65908 -48 PCT/ |
399/ 01100 5 C6)acyl, (C, -C6)al kylammo(C, -Cs) acyl or

((C, -C6) af kyl ) zam~no(C, - C6) acyl , (C2-C6)al kenyl, (C~-C6)al kynyl,
(C3-C,)cycloal kyl (C, -C6) al kyl, (C, -0C6)acyl oxy(C, -C6)al kyl,

(C~-Co6) al koxy(C, C6) al kyl, piperazinyl (C,-0C6)al kyl,

(C, -C6)acylam no(C, -C6)al kyl, (C6-C,)aryl (C, -C6)al koxy(C, C6)al kyl,

(C5-C9) heteroaryl (C, -C6)al koxy(C, -C6)al kyl, (C,-C6)alkylthio(C, -C6)alkyl,

PCT/1B99/01100
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or RO is a group of the formula (P)~ 25 wherein g, h and j are each éDEEZUUZ
i ndependently 0 to 6, F, K and P are each independently oxygen S( 0)
wherein d is O, 1 or 2, NR6 or CR Re wherein R6, R and &Br/ deflned
above; RWYQAHYHB are each independently selected fromth up COI’ISI sting
of hydrogen, deuterium am no, halo, hydoxy,_syitro, carboxy,

(CZ- C6) al kenyl, (C2-C6)al kynyl, trifluoronmethyl, 30 trifluoronethoxy,

(C -Co)al kyl, (C,-C6)al koxy wherein the al kyl or al koxy groups are
optionally substittued by one to three groups selected from hal o, hydroxy,
carboxy, am go (C, C6)al kylth| o, (C, - C6)a|¢owlwm7 ((C,-C6)al kyl)zam no,
(CS-C9) het eroaryl, ) I el C3 CO .

(C6-C, )aryl, or R2 and FEEHY ¢ 2 e ey

(C -C )cycl oal koxy, (GQW'@&)Oaéwyﬂn@tmimne (LRES- TB) aI kyI )zam no, (C6 , 13
OEC 2002 WO 99/ 65908 PCT/I B99/01100 -49 @A@,@@r%l am no, (C, -C6)alkylthio,
(C6-C, )arylthio, (C, - CGaIkIsqurr%I g ar nmy
(C, 06) al kyl sul f onyl , ) ,,4 tetrahydro naphthalen-2-yl)-

(C, -Co6) al koxy- CONH— (C - CG) al kyam noCOgmx§€5 09) het eroaryl,
(Cz- C9) het er ocycl oaI ar yI
het er ocycl oal kyl %Ar)'/ agﬁraﬁﬁféé’pgth%g%gl? Pan ng}\?%'?%ed by one to three
hal o, (C,-C6)al kyI (C, - 06) al kyl - CO- NH-, W koxy- CO- NH-,
E g B %g a: tyl B CgO-NKI'_HS CC @(}y@) iolkyﬂ 1LtQ-yl-@&)lﬁ| KHWrrJ)Q[i,\oZDdC]}J%@l(;)Q;T-%ﬁIl)%KM' '
- al koxy- . y X oxy(C, - al'kyl,
car boxy( C, - C6) al kox '%‘8@;}?8@@‘ elShd C[YR'%% Pkoxy
(C, 1 C6) al koxgcar bonyl (C, - Cs) al koxy, (CG @Mﬁﬁ&amm ammo( C, - C6) al kyl ,
(G - C6) al koxycar bonyl %Eiﬂ] étifafo4 - lé imidin-4-yl)-
(C, -06)al kyl am no, y y y
((C, -Cs)al kyl )zamm(C C6) al kyl , hydroxy,%-CS)al koxy, car boxy,
carboxy(C, ' 15 C6) aldtyl-(octakydrdct]-akkexyicanisomnyine LRMS. 283.
(C, - C6) al koxycar bonyl (C, - C6) al kyl, (C, - Cspyd lepe/eCO NH-
(C -Co6)al kyl -CO- NH, cyano, CS 09 hetero I - CO- NH,
(C, -08)al ky|2am no- CO\IH— Bicyglpf2.2¢tihes ethyj7H-p 0 23 d]pyrlmldm-4 ylamme
(C6-C, galril iam no- CONj-clp[(z(zGﬁreﬁ?z}ylha’&eﬂfk I y@ﬁhl’ny| mmm-z@ﬁ\ll-l-
C, - C6) al kyl am no- CO- NH ( C, - C6) al ky
(C - Co)alkyl) Zami no- CO N (G - CB) al ky! PSS | amp- 0O N (G, - CB) al kyl
CS- C9) het er oar yl anmp- COeKblofes y [Hemethyl-(78-pyprolof&:3-dlpk gimidin-4-pirgmine
C, - Cs) al kyl sul f onyl @onRe>-indda-1- ,ﬂ;ﬁmhkmmﬁwmm no(C C6) al kyl ,

(

(

E

(CsC, )arylsylfonyl, (C6-C )arylsulfonyla

(06-C, ) aryl dl fonyl ami no(C, - G6) al kyl , (C@Mﬂ%&smfonw am no,
(C -

(CZ

h

(

un

06) al kyl sul f onyl ani noAGem@BmR-kishethylCR!-PAYdel2 drdpyripiding-yl)-amine

C9) het er ocycl oal k;(fjama)maﬁ El_y;,h‘_qm;%q,yé QQMEI"@@, vvhen either R and RS is
ydrogen, the other of R RS cannot 25 C )aryl or

C6-C, )aryl (C, -C6)al kyl ; V\nththe prowsoE LEffen R i s hydrogen,

substituted (C, - Cs)wdcﬂhydm -naprthaliesit3-1 b ettly (O3-p@rolofz st diprinvillin-4RG-asineot - be
(C6- C)aryl( Co) al @“‘3’;2_ Q[ he | ReCshet eroaryl (C, - C6) al kyl ;
and R " cannsgt (C@égﬁ?& er ogycl oa m | 1'no, thionorphl no,

0
pi pendno, pyrrol i drm pi pendi nyl “or (C, - CE,xLéM_EEE.ﬁ pendnyl; 30 with the
proviso that the sp2 angs-Bnetiyi-bpdicheayl)-mbthgryH E@rrrolaﬂzlcyd]y)lrinﬁminmom-d?ﬁne

substituted by hydro s r hat when R' is hydrogen,
RS cannot be anmo (C SC%‘atﬁW‘bh%%&yaﬁwg 9%%‘%025 ) al kyl am no(C, - C6) al kyl
((C -Co)al kyl )2amm(C, - C6) al kyl, furanyl, Mﬁﬁkoxy(c C6) al kyl or
o (o Eallyi SIS R R atahe L
ydr oxy - al ky rovi sQ 'S al'ky

cannot be (C, - 06)al kBB%’svf\‘A(’}é%ﬁ%‘ia We{hés'?ml?%a‘t?b%?% ce)al kyl: and with the
proviso that R cannot be carboxy(C, - C6) aEKMPRE 67 or ( C,

C6) al koxycar bonyl (C C6) @likoprd g1 -8-metiibidy ofd[ S POPRLBL ) RV FHIBy rfdforgbai M 1,
wherein R is NR'R

d]pyrimidin-4-yh-amine
40 (1-lsopropyl-4-methylbicyclo[3.1 Olhex-3-yl)-methylamine. LRMS" 285
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13 D E C 2002 WD 99/65908 PCT/! B99! 01100 -50 5 3 A conpound accorflg RYC e
claim1, wherein R is hydrogen, (C, -C6)alkyl, (C2C6)al kenyl,

wherein the al kyl, al kenyl and al kynyl gr ptionally
substi tut%%%‘? ydroxy, anmo, trlfl uoronet hyl, (C, -C6)acyl ox 33.,%]%00
(C, -06)al kyl ammo, ((C, C6)al kyl)~amm or (C, -C8)acylamo, or R is
(C3-C, 0)cycl oal kyl wherein the cycloal kyl grotp is optionally substituted
by hydroxy, trifiuoronmethyl or (C, -C6)acyloxy 10 4 A conpound according to
claiml1l, wherein RSis (C3-C o0)cycloal kyl wherein the cycloal kyl group is
opt i onal | y substituted by one to five deug)@,(,\hpugsshydr oxy, trifluoronethyl,
hal o, (C, -C6)al kyl, hydroxy C CGaIkyI : I )
(C, -Cs)al kyl arrm)(C Co6) acyl L : ) .
(C, -Cs)acyl anmi no, (chl%)tﬁxh&ﬁlﬂafmr@OLNMS 103, - CG) al kyI ami no- CO-,

CzZ- C6) al kenyl C2- C6) al kynyl , hal o(C, -
gC CGgacyIa?]/m)(gl C6)Zi| kyIy yR SS(O)%RMR SS(O nR 6N(C C6) al kyl

wherein mis 0, 1 or Rim§ A eldpgRt) -t reje@dedipisimiding-4ybiamineed fr om
hydrogen or 4§ C, - C6) gb gyj(met@. @cgggﬁg,gmgmy@%@rmmgzjg) claim1l, wher ein R~ and
R are each independently select fromt consi sting of hydrogen,

hal o, (C, -C6)al kyl, (CzZ-Cs)al kenyl, (C-Cs ) (C, -Co6)al koxy, (C3

C, o) cycl oal kyl, (C3- &¥thyleTid-ayrkato,3- i Hel)a <l et ekgriecarbG&/HO acid

C9) heteroaryl or (C6-C o)aryl 6 A corrpog ,@sq,gordl ng to claiml1, wherein
said conmpound is selected fromthe i'sting

gro .
2-{4-Met hyl - 3- [ met hyf" LNF‘?"H?";BS?P]F3E‘}|°BT"2”%C3@PW? PHA dME: %3) ammo] - cycl ohexyl } - pr
opan-2 ol , 25 EXAMPLE 71
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2-[ (5-isopropenyl - 2- rret hyl - cycl ohexyl ) - ( 732ipgrrol o[ 2, 3-d] pyri mi di n-4-yl)-am
i no] et hanol , (2-1sopropyl-5-methyl-cyclohexyl)methylamine  LRMS: 287.

(5- Isopropenyl 2- met hyl - cycl ohexyl)-(7Hp 3-d]pyrimdin-4-yl)-(2, 2,
2-trifluoro 30 ethyl)-am ne; ____g{,{,&?&&[,%
Niat . )

2-{4- Met hyl 28- (( 7H pyr - o e lethyl-(TH-)
no] cycl ohexy |} - propgaa-Rn&hyi- cyc!ohex l)methylamme LRMS. 259,

2I %4 Met hyI2 5I [rrgt5hyl (7H pyrrol of 2, 3-d pgﬂm&rg4 yl ) -am no] - cycl ohex- 3-en
yl } propan-2-o0

2-[1-(7H Pyrrol of 2, 3- d] p&i-{Grctbirexyi-{7H}pyaroi2,3tdpy Gmidint4-yli-ap@n]-propdn-2-ol
2-[1-(7HPyrrol of 2, 3fgbayﬁe&mrﬂﬁmﬂmwr&zazghmérwaayf] propan- 2- ol ;
(5-Fluoro-7H-pyrrol o[ 2, 3-d] pyrimdm4 ) - | sopr openyl - 2- et hyI cycl ohexy
|)-methyl afdre; 2-{3-[( 5-F luoro-7 pr_ii'}ﬂf-kﬁ_&, 3-d] pyri md m4-y

1) - met hy | - anmo] - 4- net hy(R){@)cehetyey-gyiidiqpz, mpmriraidOi-4-yl)-arﬁ&oQ:rEpﬁ-26|OZ WO
ER RN S
-am ne, MPL
2-{3- Et h?/l - 4- [ met hyl - ( B{cpmbhéxy R B-pPrrslbRysrdIbdiniidid 4y animB]plopalé-h omaent y1 } - pr
opan- 2- ol ,

2-{3-Et hyl - 2°[ ( 2- hydF ¥§ SR PPRES e B o M3 28] By nni di n- 4-y1 ) - amo] - cycl
opent yl } pr opan- 2- ol , EXAMPLE 76

2- [(]215t h}[/|h 4- :SOPrOﬂﬁﬁVJahWSIanﬁHlW-T}h {7HDyPI I D3-Qp sV -A i B)-dindhoy | ) - @
m no et hano
(5-('S) - | sopr openyl - 22 1RFRMESPeMBARL YY) 2P EIENe'7 ERMS 3 8f of 2, 3- d] pynni di n- 4
-yl) am ne; 3-Methyl-8-(7H pyrrol o 2, 3- d] BXAMPRT - yI) 8- aza- bi cyclo[3 2.1
] oct an- 3-o0l ,35 . -

2-[ Cycl ohept yl -

r(
(Oa]¢¢

;/rrol o[ 2, 3-d] pynm di n-4-yl)

2-[(Cycloheptylamino)ethyl]carbamic acid LRMS 374 5



15 2-[Cycl ooctyl -(7H pyrrol o[ 2,3-d] pyrim dm 4-yl)-am no] -ethanol, 13 DEC 200
Bi cycl o[ 2. 2. 1] hept - 2-yl -net hyl - (7H pyrrol o] 2, 3-d] pynm di n-4-yl)-am ne; and
4-Pi peridin-1- I-5 mtolyl-7H pyrrol o[ 2, 3-d] pyri m di ne. ceutica
conposi t POP#81%8 (a) treating or preventing a disorder oﬂ%ggﬁﬁﬁgﬁgﬂaselected
fromorgan transplant refection, lupus, nultiple sclerosis, rheumatoid 20
arthritis, psoriasis, Type | diabetes and co%p]lcations fron1diabetes,
cancer, asthnma, atopic dermatitis, autoi mune thyroid disorders, ulcerative
colitis, Crohn's disease, Al zheiner's disease, |eukem a and ot her

aut oi nmune déseases or (b) the |nh|b|t|onE£gMpE 8e|n tyrosine knases or

Janus Kinase 3 (JAK3) in a manmmal, i ncl udrm conposi ng an anount
of a conpound of clai m Meshyl-B3-methyheuelabaxyl-HH- @_ghiifﬂnﬁﬁeof
effective in such 25m§h$@$ﬂﬁﬁﬁwgémﬁpﬁﬁhbiQﬂﬁs&9d4a phar maceutical |y
acceptable carrier. 8 A pharmaceutical c %Eﬁﬁié}on for (a) treating or
preventing a disorder or condition sel ect rgan transpl ant

refection, |upus, multi pethyb(Areetbdicgclohdxy irgplafiz, 3-dpy tithigin amimei s, Type
| di abetes gnd Co”p'M&%-Lﬁ:ﬂéhiﬁy%ﬂe%)%%@e§RM§%@Wr asthma, atopic
dermatitis, autoimmune thyroid disorders, ulcerative colitis, Crohn's

di sease, Alzhelner s 30 di sease, IeukemaE P r autoi nmune di seases or
(b) the inhibition of pr pt&thm-cygw}@sy l}aeihLF(aH@grrﬂb[z,Baﬂpb&m’r{dlﬁa% atife AK3) in
a manmal , including pt of a conpound of claim1l
or a pharnaceutlcalﬁgéngmggbh ? %hn?hgggégyyalone or in conbination with
one or nore additional agents mhlch modul BXAMBLESdnmal i an i mune system or

Wi tl; antiinhé an}ﬂlit ory agwdthyi-{2- &BB)&QS{d:|Hlﬁbxy|&(Wro$[2§0ﬂzgﬁ%rgngﬁﬂ45?ﬁs}ﬂgﬁ| 823 a][ld
a pharmaceutically e carrler e o

a conpound of claim Etgﬁ'&'& E?’&Ohex m@al ‘)R;*/%ag%égpt abl e salt thereof, alone
or in conbination with one or nore addltléﬁbM_Hhﬁhts whi ch nodul ate a
manmal i an | nmune syst eggb,w&ﬁ}!ﬂc}gmﬁekmhaw ahity bition
of 10 protein tyrosine

i ncl udi ng a hunan. @4{U§§%®WfbﬁﬁﬁwﬁgH%Hﬂeo¢§@$37 1 or a pharnaceutically
acceptable galt thereof , alone or in conBXAMPLESS Wi th one or nore

addi tional agents Whi CnﬁetHB‘Hl-'i r?olétzﬂﬂ‘ ln'io@f(h&W@trﬁﬂe’iﬁﬁ@c%he%fﬂmne

antiinflammtory ag Teventron of a drsorder or
condi tion sel ected fM@M‘d?@éﬁ”’?ﬁ"&Yﬁ%‘Ph&M af‘@’]eeéﬁﬁérﬁml‘*upus) 15 nul tiple
scleroelg, rheumatoid arthritis, psor|a5| XAﬁﬂE§4I dlabetes and

conpl i cations from(ﬂﬁghq _ ﬁ , ' DR It Qkdgune

thyroid disorders, ul
di sease, |edkenia anMe%w%%#5@U¥Bmﬁﬂﬂ%®bﬁvﬂbﬂ§@§LﬁMSa“Hannal I ncl udi ng a
human. 11. Use of a conpound of claim1l oexamah@gmaceutlcally accept abl e

salt ZO thereof , alone gQr fn co tion th 8 tlonal
agents whi ch nodul ate a gﬁﬁ%ﬁﬂf#ihﬁﬂ%%%eﬂﬁbé 30 il 3 finet ory
agents, for the prep@cohgxyimegiylaginaedi cament for the inhibitioh of protein
tyrosi ne kinases or Janus Kinase 3 (JAK3) In a nmammal, including a human,
1z. Use of a conpound of claiml or a phamaceutlcally acceptable salt 25
thereof , alone or in conbination with one or nore additional agents which
nodul ate a manmmal i an i mune systemor with antiirrtlamuatory agents, for
the preparation of a nedicanment for the treatnent or prevention of a

di sorder or condition selected fromorgan transplant rejection, |upus,
multiple sclerosis, rheunatoid arthritis, psoriasis, Type | diabetes and
conplications fromdi abetes) cancer, asthma) atopic dermatitis, 30
aut oi mune thyroid disorders, ulcerative colitis, Crohn's di sease,

Al zhei ner' s di sease, |eukem a and ot her autoi nmmune di seses in a mammal,
including a human. . A !. A A A5 A A Au. ALu. A AL;
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WWWWWWWWXXX10  DMF was added slowly over a 5 min perlod The reaction was stirred for 10 min at which time
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ca] ca] c"alU] cim] c"a] ca] ca] ca] ca] ca] ca] ca] caMETHHE B] ca\/] cal ca] caV] ca] cal ca] ca
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] ca] cal] ca] caU] ca] cal? %&an@awéeasbawjeea]regm ]%]3880]"19 ]%é@é@]’ﬂ%‘!}]‘%‘a‘f!@kpt
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ca
ggf@ ;J{Dflae]s aaZ] solat]o%%l he?ln%a ag li %JQLS ﬁ@eﬁrl‘m r¥| tt‘jecdr‘ju@ @}%

Z] 1] cal] ca] cal calca ca] caj ca
U] ca] cal] ca] ¥4] eam@fmwa]swmg] feratOgnin. EFIS rwmr@rtwemnia@ﬁlrzqqgay alf Capedlecal ¢
a] ca] ca] ca] ca] cali¢mixerd &L £ adi@eh 6athb gald sanhepdicrlieqibarb waddathhoalhadd ca]
o] 6 70l onl cay SR TR B T0g eatenPRM I NE LR LAPLEP S BAPEATE ] ca
] ca] cal] ca] ca] c&Tal ¢h]Tainelapt &) GaMerluhgrOof /zinE\0hi@desmiTHE Vweropdsed hd cabtoha

U c”a] ca] ca] cal %lt&r@]vfaéld}o%jr]ﬁ@woﬁ%ﬁ il 2l G@Mh Gl R \dhiGoeatdnd (0 46 mLd.11

(l:J]/\ g] g]a]cgl\ S?L%a] %ﬁ?ng%]sgg eggol#] of 197 m of te rags tng{\e %p}hospngg\p\a\ﬁgzdﬂmJIEg anLaU]'rca] cal
U] c”a] c™a] ca] c” ajecadadédr| e restiibe ajefravesadticéddt cdpcbad t.agafed to room temperature,

U c”a] ca] c”al Calasa Bt %EJ\{%M@[\ BicRar i WRE WAk C e ad RofUb bG8l &tk Gath cal ¢

e

a U c”aU] ca] ca] ca c"a
U] c™a] cal] ca] ca]’c"f‘é‘U]a JETEAC e e AR e MERBNC af bR SISHERBRININE: IBXA M gWF Az ] ¢

NaU] ca] ca] ca U] cdmblhenwashed with 1 N HCI and brine, dried over magnesium sulfate (MgSQ,), filtered

N /\ N N U
R R i e S R
U]l c”a] ca] ca] ca] ca] cal] ca] ca] cfalU] ca]ca Ulc c"aU] cal ca
U c”a] cal] ca] ca U] c*al] ca] ca] caalchidrerb-pRéiyEnupfiedicfRalaipiimidifd ca] cal c”a] ca
U c”a] cta] ca] c”a ca Cfll’\\g']p\%gk.ll& ﬁoar]\ R/%lh%clj\ B]wcath(s:é%lved i 10 mL of THF and to this solution was

added 5.0 mL of methanol and 1.0 g of NaOH The reaction mixture was stirred for 15 min.,

35 concentrated in vacuo and paritioned between a saturated aqueous solution of ammonium
chionide (NH,Cl) and ethyl acetate  The resulting agueous layer was exiracted twice with
ethyl acetate. The ethylacetate layers were combined, washed with brine, dned over MgSQO,,
filtered and concentrated In vacuo. The crude product was punfied by silica-gel
chromatography (1'5 ethyl- acetate/hexane) to obtain 0 59 g {76 %) of the title compound as

40  apale yellow sohd, mp 145 °C (dec). LRMS' 230, 232 (M+2).
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"(Z5?% j zuni c"XSz UU] ca] c”a]ca]c”alca U c”a]lca]lc”a]lca]lc”alca

U] c”a] ca] %%a] cajc™a] ca U c”na]ca]ca]ca]ca]ca]cal cateadeabea UV] cau

svt w} 8#/"?7XS U] ca] cMa] ca] c™a] ca] c"a] ca

Ul c”a] ca] c™a] ca] cMa] ca] c*a] ca] cta] ca] cMha

Ul c”a] ca] ca] caU] ca] caU] ca] ca] c*a] ca U] c”a] ca] c’\a’>KVY3| f 6Azupj c*WRz U] ca

U c”a] ca

Ul cral] ca] ca] ca] c™a] caU] ca] ca] ca] c”aU] ca] ca] ca] ca] ca] cal] ca] ca] cha] ca] c™a]c

ajc”alca]c”a 4Jjc*alca U c"a METHOD F

N'P[ 3p&38d I wr mhb] Wz ] ¢ iullgl?‘e]xglarlg&fm,](gpkqny ‘(\ﬁl Qy‘r{JIéﬁHﬁp\)]rqmdm-ﬁynhamme

U c”a] cMa] cal] ca] ca] c"a c cajt

U] c*a] ca] caGREP&] Al i ¥ hMFOWOkffng'Mﬁb]OV@]@U]‘%Qﬂ@a“M]UCW@ﬁ] @act@] \f!ma]%@ "L of N-
U c”a] ca] ca] ca] Gadushl Gonkg/itlfedb 65@ineR) ek Gashsdual fRthod B The reaction mixture was
concentrate In vacuo, methanol was added, and the resulting precipitate filtered to provide 7
10 mg (10%) of the title compound as a yellow solid 'H NMR (400 MHz, CDCl,) § 1.18-1.25 (m,
1H), 1 47-1.66 (m, 4H), 1 75-1.90 (m, 5H), 3 30 (s, 3H), 4 74 (br, 1H), 6.79 (s, 1H), 7 32-7 36

(m, 1H), 747-7 51 (m, 2H), 7 77 (d, 2H, J = 7.9 Hz), 8.33 (s, 1TH) LRMS: 307 (M+1)
The title compound of Example 86 was prepared by a method analogous to that

described In Example 85
‘ 15 EXAMPLE 86
(1H-Indol-5-yl}-(6-phenyl-7TH-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
{H-indolamine LRMS. 326.4.

EXAMPLE 87
Cyclohexyl-methyl-(6-methyl-7H-pyrrolo[2,3-d}pyrimidin-4-yi)-amine
20 Cyciohexyimethylamine.
METHOD G

7-Benzenesulfonyl-4-chloro-6-methyl-7H-pyrrolo]2,3-d]pyrimidine

To flame-dned flask under N, was charged 0 57 ml (4 07 mmol) of diisopropylamine

and 5 0 mL of dry THF The solution was cooled to -78 °C and 1.63 mL (4 08 mmol) of a 2.5

25 M solution of n-butylithium in hexanes added The resulting mixture was brought to 0 °C and
stirred for 10 min  After cooling the mixture again to -78 °C, a solution of 1.0 g (3.40 mmol)
of crude product from Method C in 10 mt of dry THF was added over a 10 min period. The
resulting mixture was stirred for 1 h, at which time, 0.28 mL (4.50 mmol) of iodomethane were
added The reaction muxture was stirred for 2 h, quenched with a saturated solution of NH,ClI

30 and warmed 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 MgSOQ,, filtered and evaporated in vacuo to obtamn the title compound LRMS: 308,
310 (M+2).
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—>>>>>’?’?’>’>0@ﬁ@v@@@ AAAl wgl ga\ 'V U] c’\aU] C i}éﬂz}—e‘iﬁ] cal caU] C

a] ca] c™a] ca] cal] ca] ca] ca] ca] ca]&@hleraitemethydHeryridjafZ rfilparimidine

Ul c"a] ca] ca] ca] cal] CaleGRoduct from Method G was deprotected as descrlbed In Method E The crude

U] c”a] c"aAAAABBBTBYCEEEFFF%-' F, FSFAFEFQFGGE) HHH' | 1 | J rP R]\

U] c*al cal] ca] Efé’d‘l?] Easacwr Eeg]béérltw@néﬂt%gﬁxeg s and dlchloromet ane to obta 250 mg (44%)

U] cMal] ca] ca] capibd tiafFaedoosd zscd yehia] obodJ|Med06&] dec. LRMS 168, 170 (M+2)

U c”a] ca] c*ajca] c*a] ca] ¢ a% KMMUMINOOOQQ
Q& Q QA Y!'Y. YAYDY: C H Y zuk ¥aj ca ca] cal ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] cabrIghexyirmesnyi-Br QB aHlRAmiginchyl)-amine

Ul c”a] ca] ca] cal The_proddci drdnh b\/lamw\m\/vm} }dg#é/ng(l?ﬂrﬁcrn)m&ﬂé'd‘ie%\vmaiocaiugp 883

a] ca] cabwj ca] cal cal.c al ca a
ca] caD 0] ca] I:a }"g}fl ?]'\g@}@g&%@’%ﬂﬁg&é%r ane% %ﬁ\ %’ %a] gi% reﬁ%t'on l%l"&% CW%y] cal
a] Ca] ] ca] ca] ca] waiked up as in Method B with the exception that ethyl acetate was used in place of ether.
a] cal caj cal cql F&L@ﬁk%@&\ﬁ@h@gﬂz @@.}/@@%waa]a@%@awaa 5@];.&6\5]0;;@] vgbeRicadcalcadw
(I\ng ?/I)l%)/ﬁ#( <(ng 690 %‘%D 1151 %/gn(ﬁf! (?43@62 &'nl /9 St)rs@H J=13.7 Hz),

1 82-1.90 (m, 4H), 2 41 (d, 3H, J = 0.8 Hz), 3.21 (s, 3H) 4 63 (br s, 1H), 6.20 (s, 1H), 8 22 (s,

1H), 10 1 (br's, 1H) LRMS 245 (M+1)

The title compound of Example 88 were prepared by a method analogous to that

20  described in Example 87.
EXAMPLE 88
Cyclohexyl-(6-methyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amine
Cyclohexylamine. LRMS. 231.3

EXAMPLE 89
25 4-Cyclohexyloxy-7H-pyrrolof[2,3-d]pyrimidine
METHOD L
7-Benzyl-4-chloro-7H-pyrrolo[2,3-d}pyrimidine

To a stirred solution of 4-chloro-7H-pyrrolo[2,3-d]pyrimidine (250 mg/1 63 mmol) in

12 mL of DMF was added 676 mg (4.89 mmol) of potassium carbonate and the resulting

30 mixture stirred at room temperature for 20 min  Benzylchloride (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 (31 hexanes/ethyl acetate) affording
318 mg (80%) of the title compound. LRMS: 244 1 (M+1).
METHOD M

35 7-Benzyl-4-cyclohexyloxy-7H-pyrrolo[2,3-d]pyrimidine

To a flame dried flask under nitrogen was charged 84 mg (2 10 mmol) of 60 % sodium
hydride in mineral ol and 3.0 mL of THF and the mixture cooled to 0 °C C, .ohexanol (0.18
mL/1.70 mmo!l) 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 mxture

40  heated to reflux for 3 h After cooling to room temperature, the reaction mixture was acidified
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10 To hguid ammonia (6 0 mL) at -78 °C was added 33 mg (1.43 mmol) sodium metal

and the resulting dark blue solution stirred at -78 °C 10 min. A sofution of 78 mg (0.244 mmol)
of the product from Method M in 3.0 mL of ether was added dropwise over a 5 min penod.
The resulting solution stirred at -78 °C for 1 h followed by quenching upon addition of 500 mg
of solid ammonium chloride After evaporation at room temperature, the residual solid was
15  ftriturated with 25 mbL of ethylacetate containing 1 mL of acetic acid for 1 h. Filtration and
concetration in vacuo afforded crude material which was purified by preparative thin layer
chromatography (silica-gel, 2-1 ethyl acetate/hexanes) to produce & mg of the title compound
'"H NMR (400 MHz) (CDCly) 8. 1.27 - 1 35 (m, 6H), 1.62 - 187 (m, 4H), 530 - 5.36 (m, 1H),
6.55(d, 1H, J = 3.2 Hz), 7 11 (d, 1H, 4 = 3.2 Hz), 8.37 (br s 1H) LRMS 218.2 (M+1)
20 EXAMPLE 90
METHOD O
4-Cyclohexylsulfanyl-7H-pyrrolo[2,3-d]pyrimidine

To a solution of 100 mg (0.651mmol) of 4-chloro-7H-pyrrolo[2,3-d]pyrimidine
dissolved in 3.0 mL of THF was added 0.10 mL (0.818 mmol) of cyclohexyimercaptan and 100
25 mg (0.847 mmol) of 95 % potassium tert-butoxide and the resuting mixture heated at refiux
for 3 5 hr. After cooling to room temperature, the reaction mixture was acidified to pH 1 with 2
N HCl and concentrated in vacuo The residue was then partitioned between ethylacetate and
1 N HCI 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), 1.75-1.79 (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 81
35 5-Chloro-4-piperidin-1-y[-7H-pyrrolo[2,3-d]pytimidine
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METHOD S
5-Chloro-4-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine

15 The product from Method R (57 mg, 0.3 mmol) was suspended in 3.0 mL of tert-
butanol and to this solution was added piperidine (80uL, 0.9 mmol) and the resulting system
heated at reflux for 1 h The reaction mixture was cooled to room temperature and water was
added (4.0 mL). The solution was adjusted to pH 1 with 1 N HCI and then washed with ether
The aqueous layer was removed and adjusted to pH 12 with 2 N NaOH. The solution was

20  then extracted 2 x 15 mL with dichloromethane and the combined organics washed with water
then brine and dried over MgSO, Evaporation of solvent afforded 45 mg of a yellow solid that
was purified by silica-gel chromatography (3 1 ethyl acetate/hexanes) to yield 23 mg (32%) of
the titte compound as a hight yellow solid. Mp 170 - 172 °C 'H NMR (400 MHz, CDC\,) 8. 1.67
-1.74 (m, 6H), 365-367 (m, 4H), 7 10 (s, 1H), 8.31 (s, 1H). LRMS. 237 (M + 1),

25 The title compounds of Examples 92-34 were prepared by a method analogous to that
described in Example 91

EXAMPLE 92
(5-Chloro-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-(3-ethynyi-phenyl}-amine
3-Ethynylphenyllamine. Melting Point. 250°C.

30 EXAMPLE 93

(5-Chloro-7H-pyrrolof2,3-dipyrimidin-4-yl)-cycloheptyl-methyl-amine
Cycloheptylmethylamine. Melting Pomt 152 - 153°C; LRMS: 279.8.
EXAMPLE 94
(5-Chioro-7H-pyrrolo[2,3-d]pyrimidin4-yl)-cyclooctyl-methyl-amine

35 Cycloooctyimethylamine. Melting Point: 151 - 153°C; LRMS- 293.8.

EXAMPLE 95
5-Phenyl-4-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine
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fitration and drnied under reduced pressure affording 4 1 g (89%) of the title compound. 'H
NMR (400 MHz) (CDCl;) 8 7 93 (d, 1H, J =2 8 Hz), 860 (s, 1H)
METHOD U
7-Benzenesulfonyl-5-bromo-4-chloro-7H-pyrrolo[2,3-d]pyrimidine
To a slurry of the product from Method T (4 1 g/0.018 mol) in DMF (15 mL) and
15 cooled to 0 °C was added 1.0 g (0.025 mol) of 60% sodium hydride in mineral oil and the

resulting mixture stirred at 0 °C for 15 min  Benzenesulfonyl chloride (3.2 g/0 018 mol) was
added, the reaction mixture warmed to room temperature and stirred for 2 h Water was then
added (15 mL) and the resulting solid removed by filtration and dried in vacuo affording 5.9 g
(89%) of the title compound.
20 METHOD V L
7-Benzenesulfonyl-5-bromo-4-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine

A mixture of 2.0 g (5 37 mmol) of the product from Method U and 1 1 g (13 4 mmol) of
pipendine in 10 mL of tert-butanol was heated with stirring at 60 °C for 2 h. After cooling to
room temperature, the reaction mixture was partitioned between dichloromethane (25 mL) and

25 water (25 mL) The dichloromethane layer was dried over sodium sulfate (Na,S0O,) and
concentrated to dryness in vacuo affording 2.2 g (97%) of the title compound. 'H NMR {400
MHz) (CDCI,) & 1.63 - 1.72 (m, 6H), 3.54 - 3.57 (m, 4H), 7 53 (t, 2H, J = 2.0 Hz), 7.60 (s, 1H),
761(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-d]pyrimidine

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 mtrogen 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 titie compound.

40 'H NMR (400 MHz) (CDCi;) 8 1.33 - 134 (m, 4H), 143 - 144 (m, 2H), 3.26 - 3 28 (m, 4H),
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EXAMPLE 96
10 Cyclohexyl-methyl-(6-phenyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amine
Cyclohexyimethylamine. Melting Point: 200°C; LRMS. 307.4
EXAMPLE 97
Cyclohexyl-[5-(4-fluoro-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yi]-methyl-amine
Cyclohexyimethylamine Melting Point 220°C, LRMS: 325.4.
15 EXAMPLE 98
Bicyclo[2.2.1]hept-2-yl-(5-phenyl-7TH-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
Bicyclof2.2.1]hept-2-yl-amine. LRMS- 305 4.
EXAMPLE 99
[5-(3-Chloro-phenyl}-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-cyclohexyl-methyl-amine
20 Cyclohexyl-methylamine. LRMS: 455 9
EXAMPLE 100
METHOD X
4-Piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonitrile

To a stirred solution of 4-chloro-7H-pyrrolo[2,3-d]pyrimidine-5-carbonitrile (54 mg/0.3
25 mmol) (prepared by the method of Townsend, et al., J Am. Chem. Soc., 1969, 91, 2102)
suspended in 3.0 mL tert-Butanol was added pipendine (59 uL/0.60 mmol). The resulting
mixture was then heated at reflux for 25 h and after cooling to room temperature, was
transferred to a separatory funnel and diluted with ether (20 mL) The solution was extracted
2 x 10 mL with 1N HCI, the combined agueous layers were adjusted to pH 7 with 2 N
30 potassium hydroxide (KOH) solution forming a precipitate which was collected by filtration,
washed with water and dried under reduced pressure to give 29 mg (42%) of the title
compound as a coloriess 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
35 5-Ethynyl-4-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine
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METHOD Z
7-Benzenesulfonyl-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 matenal LRMS- 419.6 (M+1), 279.7.
METHOD AA
7-Benzenesulfonyl-5-iodo-4-piperidin-1-y|-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 title compound LRMS: 469 (M+1), 329.1
20 METHOD BB
7-Benzenesulfonyl-4-piperidin-1-yl-5-triethylsilanylethynyl-7H-pyrrolo[2,3-
dlpyrimidine

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 (I} iodide and 58 mg (005 mmol) of
25 tetrakis(triphenylphosphine)palladium 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 MgSQ, and concentrated in vacuo. The resulting crude product was then purified by
30 silica-gel chromatography (7:1 hexanes/ethyl acetate) affording 194 mg (89%) of the htle

compound LRMS:' 481 (M+1), 341

METHOD CC
5-Ethynyl-4-piperidin-1-yl-7H-pyrroio[2,3-d]pyrimidine

To a shirred solution of the product from Method BB (194 mg/0 40 mmol) dissolved in

35 2.0 mL of dry THF was added dropwise 04 mL (04 mmol) of a 1 M solution of
tetrabutylammonium fluoride in THF. The resulting mixture stirred at room temperature for 10

min, then was transferred to a methanol 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
partitoned 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
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or the pharmaceutically acceptable salt thereof, wherein
R'is a group of the formula
RS
4 e
R (CHa),
" L
whereiny s 0, 1or 2,
R*Is selected from the group consisting of hydrogen, (C,-Cg)alkyl, (C,-Ce)alkenyl, (C,-
Celalkynyl wherein the alkyl, alkeny! and alkynyl groups are optionally substtuted by
deuterium, hydroxy, amino, trifluoromethyl, (C,-C,)alkoxy, (C,-C¢)acyloxy, (C,-C¢)alkylamino,
15 ({(C4-Cg)alkyl),amino, cyano, nitro, (C,-Cglalkenyl, (C,-Cg)alkynyl or (C;-Cglacylamino; or R* is
(C,-Cyp)cycioalky! wherein the cycloalkyl group s optionally substituted by deuterium,
hydroxy, amino, trifluoromethyl, (C,-Cg)acyloxy, (C,-C¢lacylamino, (C,-Cglalkylamino, ((C,-
Cglalkyl),amino, cyano, cyano(C,-Celalkyl, triflucromethy}(C,-Cglalkyl, nitro, nitro(C,-Cg)alkyl
or (C,-Cgacylamino;

' 20 R® 1s selected from the group consisting of trfluoromethyl(C,-Cglalkyl, (C,-
C,)alkyl(diftuoromethylene)(C,-Cj)alkyl, (C,-C,pcycloalkyl wherein the cycloalkyl group is
optionally substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C,-Cg)alky!,
{C,-C¢)alkoxy, halo, {C,-Cglacy!, (C,-Cg)alkylamino, amino(C,-Cglalkyl, (C,-Cgalkoxy-CO-NH,
(C,-Cg¢)alkylamino-CO-, (C,-Cglalkenyl, (C,-Cg) alkynyl, (C,-Cg)alkylamino, amino(C,-Cg)alkyl,

25  hydroxy(C,-Cglalkyl, (C,-Cg)alkoxy(C,-Cglalkyl, (C,-Cq)acyloxy(C,-Cglalkyl, nitro, cyano(C,-
Ce)alkyl, halo(C,-Cglalkyl, nitro(C,-Cg)alkyl, trfluoromethyl, tnfluoromethyl(C,-Cgalkyl, (C,-
Cg¢lacytamino, (C,-Cglacylamino{C;-Cglalkyl, (C,-Cglalkoxy(C,-Celacylamino, amino(C,-
Ceacyl, amino(C,-Cg)acyl(C,-Celalkyl, (C,-Cglalkylamino(C,-Cglacyl, ((C,-Cglalkyl),amino(C,-
Celacyl, RM™R™N-CO-O-, RM™R'™N-CO-(C,-Cq)alkyl, (C,-Cglakkyl-S(0),, R'™R'®NS(O).

30  RM™R™NS(O), (Ci-Cealkyl, R™¥S(0),, R™N, R'S(0),,R"®N(C,-Cs)alkyl wherein m is 0, 1 or 2
and R'® and R are each independently selected from hydrogen or (C,-Cg)alkyl, or R% 1s (C;-
C,o)cycloalkyl(C,-C;lalkyl, (C,-Cg)acyloxy(C,-Cg)alkyl, (C,-Cg)alkoxy(C,-Cg)alky!l,
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R? are each independently selected from the group consisting of hydrogen, deuterium, (C,-
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20  Cyheteroarylpipendyl, (Ce-C,olaryl(C,-Cealkylpipendyl, (Cs-Colheteroaryl(C,-Cg)alkyipipendy!
or (C,-Cg)acylpiperidyl,
or R% is a group of the formula

(CH,),,
N

whereinw is 0, 1 or 2,
25 x150,1,20r3;

or R% s a group of the formula

wherein g, h and ) are each independently 0 to 3,
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10%# & ()-sNYP{ ZSVUéﬁ/a“ 1@/@&'“{’995”" 1-"@%35&" &or(m)he IBUREBPTEsPe, o ydrogen, (C -
T @L0%WHE () - !y cRKQYBERN, ) hydréry QL) - RE-0FelSmbo, 1RAcHfkyifainino, (C,-
' 10210210z ~ s2 ]Q?é%ﬁén(ﬁo', (C?%G)%Qy%ﬁé}lglkg«%ﬁulno, carboxy, (C,-Cg)alkoxyacyl, (C,-Cg)alkylaminoacyl,
((C4-Cg)alkyl);aminoacyl, aminoacyl, trflucromethyl, trifluoromethyl(C,-Cglalkyl, (C,-Cg)alky!
30 (difluoromethylene), (C,-C,)alkyl(difluoromethylene)(C,-Cjlalkyl, (Ce-Ciplaryl, (Cs-Cgheteroary!,
(Ce-Crolaryl(Cy-Celalkyl, (Cy-Colheteroaryl(C,-Celalkyl, (C-C,o)aryl{Ce-Ciolaryl, (Ce-Ciplaryl(Cq-
Cip)aryl(C,-Cglalkyl, (Cs-Cg)eycloalkyl, (C,-Cg)cycloalkyl(C,-Cglalkyl, hydroxy(C,-Cglalkyl, (C;-
Ceacyloxy(C,-Ce)alkyl, (C,-Celalkoxy(C-Cglalkyl, piperazinyl{C,-Cglalkyl, {C,-Cglacylamino(C,-
Ce)alkyl, piperidyl, (C,-Celalkyipipendy], (Ce-Cio)aryl(C,-Cg)alkoxy(C,-Cg)alkyl, (Ce-
35  Cyheteroaryl(C,-Celalkoxy(C,-Celalkyl, (C,-Cglalkylthio(C,-Cgalkyl, (Ce-C,o)arylthio(C,-Cg)alkyi,
(C,-Cqlalkylsulfinyl(C,-Cglalkyl, (Ce-Ciplarylsulfinyl(C,-Cgalkyl, (C,-Cglalkylsulfonyl(C,-Cg)alkyl,
(Ce-Coo)arylsulfonyl(C,-Celalkyl,  amino(C,-Cgalkyl,  (C,-Cg)alkylamino(C,-Cealky!,  ((C,-
Ce)alkyl),amino(C,-Cg)alkyl, R"CO(C,-Cg)alky!l or R™*CO(C,-C,,)cycloalkyl wherein R i1s R?°0 or
R®R¥'N wherein R? and R*' are each independently selected from the group consisting of
40  hydrogen, (Cy-Cealkyl, (C¢-Ciolaryl(C,-Cealkyl or (Cs-Colneteroary|(C,-Cg)alkyl; R™, R(C,-
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1098&S&' ()-s = bipdla9n &, & )ekyimpehdyl, (Ce-Cio)arylpipendyl, (Cs-Colheteroaryipipendyl, (C4-Cyoaryl(C,

Ce)alkylpiperidy!, (C-Cq)heteroaryl(C,-Cglalkylpipendy! or (C,-Cglacylipipendyl, or a group of the
10 formuta

0
““K(CHz)p)J\z I

Z is hydroxy, (C,-Cglalkoxy or NR'R? wherein R' and R? are each independently

wheremn pis 0, 1, 2 or 3, and

15 selected from the group consisting of hydrogen, (C,-Cg)alkyl, pipendyl, (C,-Ce¢)alkylpipendyl, (C-
Cio)arylpipendyl, {Cs-Cq)heteroarylpipendyl, (Ce-Co)aryl(C,-Cg)alkylipipendyl, (Cs-
Co)heteroaryl(C,-Cglalkylpipendyl, (C;-Cg)acyipipendyl, (Ce-Ciolaryl, (Cq-Colheteroaryl, (Ce-
Cioanyl(C,-Cglalkyl,  (Cs-Co)heteroary(Ci-Colalkyl, (Cg-Ciolaryl(Ce-Crpary!, (Ce-C,o)aryl(Ce-
Cio)aryl{C,-Celalkyl, (Cs-Celeycloalkyl, (C;-Cgleycloalkyl(C,-Cqlaikyl, R3¥C,-Cgalkyl, (C,-

20  Cyalkyl(CHR®)(C,-Cgs)alkyl wherein R® ts hydroxy, (C,-Cg)acyloxy, (C,-Cg)alkoxy, piperazino, (C,-
Colacylamino, (C,-Cglalkylthio, (Cg-Ciplarylthio, (C,-Cglalkylsulfinyl, (Ce-C,glarylsulfinyl, (C,-
Ce)alkylsulfoxyl, (Ce-Ciolarylsulfoxyl, amino, (C,-Cglalkylamino, ((C,-Cg)alkyl), amino, (C,-
Cs)acylpiperazino, (C,-Cglalkylpiperazino, (Ce-Cyolaryl(C,-Cq)alkylpiperazino, (Cs
C,)heteroary}(C,-Cs)alkylpiperazino, morphotino, thromorpholino, piperdinoe or pyrrohidino, R %(C,-

25  Cgalkyl, (C,-Cs)alkyl(CHR®)(C,-C¢)alkyl wherein R® i1s pipendyl, (C,-Cslalkylpipendy!, (Ce-
C,o)aryipiperidyl, (Ce-Ciolaryl(C,-Cg)alkylpipendyl, (Cs-Cg)heteroaryipiperidyl or (Cs-
C,)heteroaryl(C,-Cg)alkylpiperidyl,

or R' is defined as OR® or S(O),R® wherein qis 0, 1 or 2, and
R® is selected from the group consisting of triflucromethyl(C,-C¢)alkyl, (C,-

30  Cj)alkyi(diflucromethylene)(C,-C,)alkyl, (C,-Cyp)cycloalkyl wherein the cycioalkyl group 1s
optionally substituted by one to five carboxy, cyano, amino, hydroxy, (C;-Cg) alkoxy, halo, (C,-
Ce)alkyl S(O),, wherein mis 0, 1 or 2; R'*R'®NS(0),, wherein mis 0, 1 or 2 and R* and R are
each independently selected from hydrogen or (C,-Cglalky!, (C,-Cg)acyl, (C4-Cglatkylamino,
amino(C,-C¢)alkyl, (C,-C)alkoxy-CO-NH, (C,-C¢)alkylamino-CO-, R¥R'®N-CO-0-, R¥RN-

35 CO-(C,-Cgalkyl wherein R' and R'™ are as defined above, (C,-Cg)alkenyl, (C,-C¢) alkynyl,
(C,-Ce)alkylamino, amind(C,-Cglalkyl, hydroxy(C,-Cgalkyl, (C,-Celalkoxy(C,-Cg)alkyl, (C,-
Cyacyloxy(C,-Cg)alkyl,  nitro, cyano(C,-Celalkyl,  nitro(C,-Cglalkyl,  tnfluoromethyl,
triffuoromethyl(C,-C¢lalkyl, (C,-Cg)acylamino, (C,-Cglalkoxy(C,-Cslacylamino, amino(C,-
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CoHAKYBGUBYIE Cplalkyl, | UOUESTag/IsUonyi(C,-Colalkyl,  amino(C,-Cyalkyl, (c,-

optionally substituted by one to five cyano, nitro, hydroxy, carboxy, (C,-Ce)acylamino, (C,-
Ce)alkoxy(C,-Ce)acylamino, amino(C,-Cg)acyl,  (C,-Cq)alkylamino(C,-Cg)acyl or  ((C,-
Ce)alkyl),amino(C,-Ce)acyl; RPCO(C,-Cg)alkyl or R¥CO(C,-C,q)cycloalkyl wherein R™ 1s R2°0
or R°R*'N wherein R® and R*' are each independently selected from the group consisting of
hydrogen, (C,-Ce)alkyl, (C¢-Cyo)aryl(Cy-Celalkyl or (Cs-Coheteroaryl(C,-Cq)alkyl; R, R™(C,-
Cg)alkyl or R™(C,-C,p)cycloalkyl wherein R™ is (C,-Cg)heterocycloalkyl, (C,-Ce)acylpiperazino,
(Ce-Cholarylpiperazino, (C.-Colheteroarylpiperazino, (C,-Cg)alkylpiperazino, {Cg-C,glaryl(C,-
Celalkylpiperazino, (Ce-Colheteroaryl(C,-Celalkylpiperazino, morpholino, thiomorpholing,
pipendino, pyrrolidino,  pipendyl,  (C,-Celalkylpiperidinyl,  (Ce-Cyo)arylpipendyl,  (Ce-
Co)heteroarylpiperidyl, (Cg-Ciq)aryl(C,-Cilalkylpiperidyl, (Cs-Ce)heteroaryl(C,-Cg)alkylpiperidyl
or {C,-Cg)acylppendyl,
or R%is a group of the formuta
K),

(P),

wherein g, h and j are each independently 0 to 6,

F, K and P are each independently oxygen, S(O), wherein d is 0, 1 or 2, NR® or
CR’R® wherein R®, R” and R® are as defined above,;

R? and R® are each independently selected from the group consisting of hydrogen,
deuterium, amino, halo, hydoxy, nitro, carboxy, (C,~-Cg)alkeny!, (C,-Cg)alkynyl, trifluoromethyl,
trifluoromethoxy, (C,-Cglalkyl, (C,-Cg)alkoxy wherein the alkyl or alkoxy groups are optionally
substittued by one to three groups selected from halo, hydroxy, carboxy, amino (C,-
Ce)alkyithio, (C,-Cg)alkylamino, ((C4-Cglalkyl),amino, (Cs-Co)heteroaryl, (Cq-
C)heterocycloalkyl, (Cy-Cg)cycloalkyl or (Cg-Cip)aryl, or R? and R® are each independently
(C4-Cho)eycloalkyl,  (C;-Cyg)cycloalkoxy, (C,-Cg)alkylamino,  ((C,-Cglalkyl,amino,  (Ce-
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L LM 109 #] & ()N#._(CvCoalkylansAR-08-CXCIOhMME )M 3R OB MBI IR, (Co
310%‘/#“/& ()- C,p)arylamino-CO-NH-(C;-Cglalkyl,  (Cs-Cg)heteroarylamino-CO-NH-(C,-Cglalky!, (C
20  Cglalkylsulfonyl,  (C,-Cg)alkylsulfonylamino,  (C,-Ce)alkylsulfonylamino(C,-Cealkyl,  (Ce-
Coaryisulfonyl,  (Ce-Cyp)arylsulfonylamino,  (Ce-C,o)arylsulfonylamino(C,-Cglalkyl,  (C,-
Celalkylsulfonylamino,  (C,-Cg)alkylsulfonytamino(C,-Cglalkyl, (Cs-Cg)heteroaryl or  (C,-
Co)heterocycloalkyl;
with the proviso that when either R* and R® is hydrogen, the other of R* or R® cannot
25  be (Cg-Cyplaryl or (Ce-Cyp)aryl(C-Cglalkyl,
with the proviso that when R* is hydrogen, unsubstituted (C,-Cg)alky! or unsubstituted
(Cs-Co)eycloalkyl, R° cannot be (Cg-C,paryl(C,-Celalkyl; R® and R?' cannot be (Cs-
Co)heteroaryl(C,-Cg)alkyl; and R'™ cannot be (C,-C)heterocycloalkyl, morpholino,
thiomorphlino, pipendino, pyrrolidino, piperidiny! or (C,-Cg)alkylpipendinyl;
30 with the proviso that the sp? and sp carbons of alkenyl or alkynyl cannot be
substituted by hydroxy or amino,
with the proviso that when R* 1s hydrogen, R® cannot be amino (C,-C)alky!, (C,-
Cealky!, (C,-Cglalkylamino(C,-Cglalkyl,  ((C,-Ce)aikyl),amino(Ci-Cglalkyl, furanyl, (C,-
C¢)alkoxy(C,-Cg)alkyl or carboxy(C,-Cg)alkyl,
35 with the proviso that both R* and R® cannot both be hydroxy (C,-Ce)alkyl,
with the proviso that when R* is (C,-Cg)alkyl, R® cannot be (C,-Cg)alkoxy(C,-Cq)alkyl
or carboxy(C,-Ce)alkyl, and
with the proviso that R' cannot be carboxy(C,-Cg)alkyithic or (C,-
Cg)alkoxycarbonyl(C,-Cg)alkylthio

40 2 A compound according to claim 1, wherein R' is NR*R®
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C@° ! 10% $t & () subsiit@®d 163 OBAIGRE: 6o, IERIAMEGYPHEECHIeyioxy. (C,-Coalkylamino, ((C,-
9! S;I.O% $ &'\ (-} }:951? I)Eaﬁﬁr%@lgi‘%ts)'é%%rﬂ & ré )s'(@}@,"');:y!cﬂe)g%l%&élﬁ)ﬁe cycloaikyl group 1s
S+ 110% $° & ()- S+ 1 10% &'r&%- St 110% & ()- ( 10%$ & () - }#/;
KPbA4010t $t yGleﬂ}&‘?’C?P&SL(bft-"“%‘F RO IO e Y A e 2R Y L 10%( & () -
S910%( m&' ()+MLOt $t 10t $t P &drhpodetDddordin®$  diald YrwBeréh Rlis @ULQ Wy cloalkyl wherein
the cycloalky! group is optionally substituted by one to five deuterium, hydroxy, trifluoromethyl,
halo, (C,-Cglalkyl, hydroxy(C,-Cglalkyl, (C,-Cglacyl, (C,-Cglalkylamino(C,-Cglacyl, ((C;-
Ce)alkyl);amino(C,-Cg)acyl, (C,-Cglacylamino, (C,-Cglalkoxy-CO-NH, {C,-Cg)alkytamino-CO-,
(C,-Ce)alkenyl, (C,-Ce)alkynyl, halo(C,-Ce)alky!, (C,-Cs)acylamino(C,-Cg)alkyl, R**S(0),, R™N,
| 15  R¥S(0),R™N(C,-Cg)alkyl wherein m1s 0, 1 or 2 and R* and R' are each independently
selected from hydrogen or (C,-Cg)alkyl.
5 A compound according to claim 1, wherein R? and R® are each independently
selected from the group consisting of hydrogen, halo, (C,-Cg)alky!, {C,-Cslalkenyl, (C,-
Celalkynyl, (C,-Cglalkoxy, (C5-Cyo)cycloalkyl, (C4-Co)eycloalkoxy, (C,-Cq)heterocycloalky!, (Ce-

20  Cgy)heteroaryl or (C4-Cyp)ary!

6 A compound according to claim 1, wherem said compound is selected from
the group consisting of:

2-{4-Methyi-3-[methyl-(7H-pyrrolo[2,3-d}pynimidin-4-y[)-amino]-cyclohexyl}-propan-2-
ol,

25 2-{3-[(2-Hydroxy-ethyl)-(7H-pyrrolo[2, 3-d)pyrimidin-4-yi)-amino}-4-methyl-cyclohexyl}-

propan-2-ol;

2-[(5-tsopropenyl-2-methyl-cyclohexyl)-(7H-pyrrolo[2, 3-d]pyrimidin-4-yl)-amino}-
ethanol,

(5-lsopropenyl-2-methyl-cyclohexyl)-(7H-pyrrolo[2,3-d)pyrimidin-4-yl)-(2,2,2-trifluoro-

30 ethyl)-amine;

2-{4-Methyl-3-[(7H-pyrrolo[2,3-d}pynmidin-4-yl)-(2,2,2-trifluoro-ethyl)-amino)-
cyclohexyl}-propan-2-ol;

2-{4-Methyl-5-[methyl-(7H-pyrrolo[2, 3-d]pyrimidin-4-yl)-amino]-cyclohex-3-enyl}-
propan-2-0l:

35 2-[1-(7H-Pyrrolo|2,3-d)pynmidin-4-yl)-azetidin-3-yl}-propan-2-o),
2-[1-(7H-Pyrrolo[2,3-d}pyrimidin-4-yl)-azetidin-2-yl]-propan-2-ol;
(6-Fluoro-7H-pyrrolo[2,3-d]pyrimidin-4-y!)-(5-isopropenyl-2-methyl-cyclohexyl)-methyl-

amine;
2-{3-{(5-Fluoro-7H-pyrrolo{2,3-d]pyrimidin-4-yl)-methyi-aminol-4-methyl-cyclohexyl}-
40  propan-2-0l,
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I F Y1098& () -BPH5E Y1006 $° & ()-S 6 °F YI0%$ & ()-S O °F YL0%t& ()-S
0 "F Y10%& () - S H FH(2-Ethyl-4-1sopropenyl-cyclopentyl)-(7H-pyrrolo[2,3-d)pyrimidin-4-yl)-amino]-

10 ethanol,

(5-(S)-Isopropenyl-2-methyl-cyclohexyl)-methyl-(7H-pyrrolo[2,3-d)py rimidin-4-yl)-
aming;

3-Methy!-8-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-8-aza-bicyclo[3.2.1)octan-3-ol,

2-[Cycioheptyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-aminoj-ethanol;

15 2-[Cyclooctyl-(7H-pyrrolo[2, 3-d])pyrimidin-4-yl)-amino}-ethanol,
Bicyclo[2.2.1)hept-2-yI-methyl-(7H-pyrroio]2,3-d])pyrimidin-4-yl)-amine; and
4-Piperidin-1-yl-5-m-tolyl-7H-pyrrolo[2,3-d]pyrimidine.

7. A pharmaceutical composition for (a) treating or preventing a disorder or
condttion selected from organ transplant rejection, lupus, multiple sclerosis, rheumatoid

20 arthntis, 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 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, effective in such

25 disorders or conditions and a pharmaceutically acceptabie carrier.

8. A pharmaceutical composition for (a) treating or preventing a disorder or
condition selected from organ transplant rejection, lupus, multiple sclerosis, rheumatoid
arthritis, psoriasis, Type | diabetes and comphcations from diabetes, cancer, asthma, atopic
dermatitis, autoimmune thyroid disorders, ulcerative colits, Crohn's 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 2 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
antinflammatory agents, effective in such disorders or conditions and a pharmaceutically

35  acceptable carrier.

40
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10 proteln tyrosine kinases or Janus Kinase 3 (JAK3) in & mammal, including a human.
10, Use of a compound of claim 1 or a phammaceutically acceptable salt
thereof , alone or in combination with one or more additional agents which modulate a
mammalian Immune system or with antiinflammatory agents, for the treatment or
prevention of a disorder or condition selected from organ transplant rejection, lupus,
1§ multiple sclerasle, rtheurnatoid arthritis, psoriasis, Type | diabetes and complications
from dlabetes, cancer, asthma, atopic demnatitis, autoimmune thyroid disorders,
vicerative colitls, Crohn's disesse, Alzheimer's disease, leukemla and other
autoirmmune diseases in a mammal, Including 8 human,
11, Use of a compound of claim 1 or a pharrnaceutically acceptable salt
20  thereof , alone or in combination with one or more additional agents which modulate a
mammalian immune systam or with antiinflammatory agents, for the preparation of a
medicament for the inhibition of protein tyresine kinases or Janus Kinase 3 (JAK3) In a
mammal, including a2 human,
12, Use of a compound of claim 1 or a pharmaceutically acceptable salt
25  thereof , alone or in combination with one or more additional agents which modulate a
mammalian immune systemn or with antiinflarmmatory agents, for the preparation of 2
medicament for the treatment or prevention of a disorder or condition selected from
organ transplant rejection, lupus, multiple sclerosis, rheumnatoid arthritis, psoriasis,
Type | diabetes and complicetions from diabetes, tancer, asthma, atopic dermatitis,
30  autsimmune thyroid disorders, ulcerative colitis, Crohn's disease, Alzheimer's disease,
lelikemia and other autoimmune diseases in 2 mammal, including a human,



