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PYRROLQ[ 2, 3- d] PYRI M DI NE COVPOUNDS Background of the Invention THe PEledifht

.ilnvention relates to pyrrolo[2,3-d] pyrimdme conpounds which are inhibitors
of protein tyrosine kinases, such as the enzyne Janus Kinase 3 gherei nafter

al so referVO3%¥%8s JAK3) and as such are useful therapy asFPCTBS9/01110

i nmunosuppressi ve agents for organ 10 transplants, lupus, nultiple

sclerosis, rheumatoid arthritis, psoriasis, Type | diabetes and

conplications fromdi abetes, cancer, asthma, atopic dermatitis, autoinmune

_thyroid disorders, ulcerative colitis, Crohn's disease, Al zheiner's

di sease, Lgukem a and ot her i nGyREOLONE3-WPTRMIDINBIOORERRNESSi on woul d be

desirable. This invention alsorelates to a r'ﬁt hlod I _using such conpounds

in the treatnent of 15 the above indE@-‘%{Sﬁi—éQ%—|—L3I-e--ﬁ:‘é:$‘3218+0 o ®s, especially hunans,

and the phanmaceuti qpé prevamposivéntion srelagesf ol pyreiofd, BulpyriniikiBe | @mpourelabehictofard he

Janus famly of protein tyrosine kina i

Chi's famly aPbeBpeEeser e Ratar ey osy b eRHEb,totts Kool s TR, e

linmted to herndé¢ropdets dAKRlahg as Fithsaré wsefib terapy enimmimadsuppressive sgants faf orgen e

i n signaling r A ; itle- = 7 - 15

by non- cov@l e?{F rl;sgﬁsé ggbl}ugg if oﬁ&@%t g‘?&%&g% {hﬁﬁr?éﬁgé ;ag% _@ﬁggaﬁs'cg%'na?%é_?%hgi%

nul ti chai n r ecepelisations kSTHBbeles, Canser. BiPHR.ARRERatle aalmmunedbiroid disarogist h

severel y redugggralirY&difs, of rol fKIiseaRt ithefderWididdage NRlukémigl eing Cdtsert inditdligns
common gamma chain, suggesting that imunosuppression should result from

bl ocki ng si gn¥MERIMPHMGSHRAReSSIRB wouRBe 983138y . Ani mal st udi es have suggest ed

that JAK3 not only THk@Wentdn @lsb tdltéd torathethddrof Bsiggslicl carbpduyitgih eiptteatment of
mat urati on, but that, %AKB i.S _cons ituti.vlFI requi inT.cell
<f:atlp ylﬁl

function. NodHeRPE" Pl MBS GTREGEYHHBEEH aP‘%F‘g ph%@%ﬁ%ht%E%gHF ¥RCan

prove useful iuseftiieerdéforeat ment of T cell proliferative disorders such as
: | ant ot . : N : h
b eent Trventi on CaGRaRHYS CTHE Sl A SF oG Ripdcl® AlUGR e Bihe Y,
H or the phar membetsicf &lid fpmiicere srriBssed Hxesseptplly ablissugh dAEP AxPressP] isdingledthp of
the formula | |hlaJnla!oE$éti!: bdik! rhib isl dohdidtb At With ktd £dsbhtlal dolel ih sigAdiRd BfSugh ereceprors 13
o E C V02 WD 9916 909 -2 5/ X\ %g~~,,.:.. Cee ,.,é~}n [ 1V A~ [~ J&\l@
PCT/ | BO9/ (P11 dorAkrér lkién!Lei &--Yarchibal o(by anFy3leabzsredatp of A Wb Ba R m
! st, 16 2t IOr cBinmidn itcSthgse tﬂ:ngti&\aﬁrre@;ptog@_)&@ﬂ@?ti@ﬁi pEputatidnd hare deanidentified with )
i ndependen oxygen, nd.is [ 0 . eac
R R and Ro (Sl BeueR wEBATTHE GrBinsT uBhatelt pdecst CipdForfugh brimd il
(C, -C6)al kyl , sugdgdstingothatnmtrioydsuppressidnushogdeesioly fro@, bla@Bina Isiopéling giepughahe VAKS

di f | t hy] N | ' ' KV ote in B an
(1 L b 8 BT 58} b
((C, - CB) al 2y )aptiosty @aturBioGshusdiat JAKDE: eonpitpipely requireddy maintind cpfl function.
(Co ) ar o1 ( CAIERERIt immg (it MR blmeh Bl St provs et n the reament
(Ga Co) ovel oalakTies! RoRiessie fEPBATIEHTY 25 CROBI KSHeLomn i SR T2y
(C, -C6)acyl oxy(Cz-C6) al kyl, (C, -C6) al IsompnaBBhedhvendion
p a
( :
(
(

C6-
Cs-
Ca-
C,

i perazinyl (C, - Cs) h‘é%k%;e%?,&ﬁgnﬁé%ﬁ?gmanc%{’l%bﬁn%@f mel?gljmula

C6-C, )aryl (C -GCs)a _
C5- C9) het&r oaryl (C, - C6) a( koxy(C, -C6) al kyl, (C,-0C6)al kylthio(C,-Co6)alkyl,
C6 R' R2

NS\ |

| R

kN/ I|\_|l

or the pharmaceutically acceptable salt thereof, wherein
R sgroup ofthe formut2 [T
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20 C )arylthio(C -C6)al kyl, (C, -C6)al kylsulflnyl(C, -GC6)alkyl, 13 DEC 2007

(C6- ,)aryl sul finyl (C, -C6)al kyl, (C, C6)al kyl sul fonyl (C, -C6) al kyl,

(C6-C,)arylsul fonyl (C, -C6)al kyl, am no(C, -C6)al kyl,

(C CG) al kywanonsgf, - C6) al kyl , ((C, - C6) al kyl ) Zam no( C, - C6) al lpygiT/1B99/01110
R'CO(C, -C6)al kyl wherein R'" is RRO or R-R2' N wherein R2 and R2' are each

i ndependent|y selected fromthe group consistdng of hydrogen, (C, -0C8)alkyl,

(C6-C,)aryl (C, -C6)al kyl or (CS-C9)heteroaryl (C,-C6)al kyl; or R'(CZ 25

C6) al kyl wherein R' is (C, -C6)acyl pi perazi no, (C6- C,)aryl pi per azi no,

(CSC9) het er oaryl pi perazi no, (C, -C6)alkyl pi perazino,

(C6-C, )aryl (C -C6)al kyl pi perazi no, ) heteroaryl (C, - C6) al kyl pi perazi no,
nor phol i no, thi onor pholino, pi pe(q i no.. ol i di no, piperidyl,

(C -C6)al kyl pi peridyl) (C6-C, )ar ﬁ n (C5- C9) het eroaryl pi peridyl,

(C6-C,)aryl (C, Co)al kyl pi peridyl, (CS Cg)h t er oaryl (@Q\+ C6) al kyl pi peri dyl,

(C -C6)al koxyacyl, (C, -C6)al kyl agi noaryl, ESO ((C, -Co)al kyl 2am noacyl or

(C, - C6)acyl pi peri dyI R and RB ar\e\eag;h/l ndependently selected fromthe

group consi sting of hydr ogen, deuterifdm (C, -C6)al kyl, am no, hydroxy,

(C, -Co6)al koxy, (C, -06)al kylamnno, ((C -C6)alkyl)amno, (C, -Cs)acyfam no,

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

(C, 06) al kyl amwne@mthe ddshéd meBembdexts bpiinardasy bondam noacyl, trifl uoronethyl,

trifluoronethyl (C, | Qu2 WD 99/65909 -3 PCT/1B99/0OL | 10 5

06) al kyl , (C, -C8) am&P 1(38.°f uor onet hyl ene) ,

(C, -C3)al kyl (di fl uetsorethydEne) (C, - C3) al kyI (C6C,)aryl, (CS-C9)heteroaryl,

(G5 )21 L0 O3 By d G BB oo U M 5012 e
( C3- C6) cydPoaldR)R®, (C, - C6) cycl oal kyl (C, C6) al kyl, hydroxy(C, - C6) al kyI

C, - C6) acyl oxy(C, 7 IkoxCCGaIkI
i pera)2| ngl (Cy(Cs Q@bé%‘%\‘é eacﬁ% gig%/r@am n)(;EC CG) al kgl )(£ cgerl dyl ,

06) al kyl pi peri Byl's Sfle%edwoe %@gﬂueemwalqtmgre@n )aligyl trifloromethyl,
) heter oarﬂuérérﬁéthﬁ@) -l ycrc; Q@%erome& aenQ%@L u&mf%@m%}n@fkéicd

C -

C5-C9

% g g:: gl tSBH?) Ihvl (C@%Féf”%%(’ Cﬁ Cﬁ Cfé< )gl P&V’Qﬁ‘l@%%)@@jl dé(i‘aq:ﬁiam ,amino(C,-
Cs-

C, ) ar yibsulcheey | (CEGL30586), addg‘yjs)hetmmlo ((@-CQGW&CJ@J)aIkyI (Cs-Co)heteroary|(C,-Ce)alkyl,

k500 &, - 06) aliromt Gt o CeseEGHETbh T B emon -

wher ei n RZ an@s)Rioaliyl€ Calehyli rid’émm@ﬁ@)awl 150 s@basioey(C.fGemtky!t hE-Ge)alkqxy(C,-
con ting of 0 Kk

(CS?:IQ)ShIet gr oarCh)g Eﬁ %%)aﬁg(c %6?3%I y(b gg:@r ,)?(iy(}f @?rg@%%"’%g?'mw ]
wherein R' is C%/ @1%&‘&'r°§ﬁfl(‘ﬁ1ocs)3(key_(%§ 9 pi ger g@alkyghno Ci Cs)alkyl -
(C5-C9) hetzeroan(,)drsmma@mz)blm (C-CotRyIsulisyid micmrkﬂﬂ (B@C«oarylsulﬁnylc Copalkyl (c

e T

EgG gGg al k?/l( gloa)emm?ohq(cmsal@l )(wa@s)aikwﬁamd%(bn Cé)ﬁlEyIZF“CCfebdwsﬁkﬂgafnekam rm’r isﬁlyl ;

ar 20 ereroa - a | per.l or
(C -Co) acg;l pi 86:8?%1)% KMM%Q%[” 'gylmd F%‘CSF%% %' Jr?ﬁ?"ge@b%'&%ﬁ&&m Jfﬁmg‘b&fs rein
pis 0, 1, 2 of hﬂfrogamd(CZ-Ss)Zlkyls Ozmanw@@ -Ce)@kyl @B)(8-Re)ateroary (IRCRAkykherr RI(C, R

d Rz d tl pusel ect LA f

hydr ogen, - @éswl L ML P GRS Cpi{jg?ﬁs PrhbloeRind  c
(G6C, ) aryl pi p@P P%'Parv'e'egaw he(‘ér%)aWP'a?rﬁ@?q dy(Gs-Cularyl(C-Colalkylpiperazino,  (Cs-
(C6-C,) aryl ( Coy)eéiprabrayd, i ek ib@razind, CardhpHdieer Qmémbrbrﬁnnm)padehmhdal Refrbidinb,

ey 2 BB b G B bbb b G5 Eoloovmierar, (GoCuanic,

g6 g aryl (Cl@s)élkylmpqnbyl (aneg)hbltéraarwq,-@amﬂpljﬁnl)jﬁr(‘|¢I —ngl??acgs §<;AJ|ka6)allkylammoaryl
cyGhoa a a
CS) al K%lo( @é) t)%ﬁy?gg %C&Vcﬁ( éfﬁx’("g&ﬁ% is h éroxy (C, -Cs) acgl oxy,
)
)

(
p
(
(
(
(
(

C6) al koxy, pi p& apd rﬁiﬁ arq @@s}mymc&m%sﬁ'efm@ fra@s Mtheel $rgupt ¢oineisting of hydrogen,
C, [ th f
aryl t higg) er{uﬁ:v 1 Cé?alllJW Eﬁ%:osty‘a]wéy ((Z(Eg):glzr(c)xﬁ1r g%@é IACi( é1CS)aIkyl)am|no

C6) al kyl sul fox
C, - ce) al kyl Y&- % @mm?c %wﬁ?@wlaﬁwo (Cca Wal kyGfdteaemmo, (Cr

(C6-C, ) aryl ( Ccelyahikodepi PRt 2ZHaM),affdacgd aminoacy!, trifluoromethyl,  trifluoromethy!(C,-

C9) het er oar yl (C, - C6) al kyl pi perazi no, norpholino, thionorpholino, piperidino
or pyrrolidnmo; R6(C, C6)al kyl, (C, -C5)al kyl (CHR6) (C, - C6) al kyl wherein Rs is
pi peridyl, (C, -C6)alkyl pi peri dyl, (C6C,)aryl pi peridyl,

(C6-C,)aryl (C -C6)al kyl pi peridyl, (CS-C9)heteroarylpiperidyl or

(CSC9) het eroaryl (C, - C6) al kyl pi peri dyl ; 13 D E C 20U1 WO 99165909 5
PCT/I899/01 I 10 or when n |s at Ieast 1 D and E or D and X are each
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G J, L and M are each independently oxygen, S(0)d wherein d is O %] pry n%,
NR6 or CR Rwherein R6) R and RB are as defined above; or when n é £ P5

.and E are each CR Re and mis 1, A and B are each CR R8, the 15 respective
adj acent Rwm@eonspey nay be taken together, with the carbons trcTBIgklLtihey

are attached, to forma group of the formula /R\X)r G ~~~J~al' Y\ 1L
s N M- wherein the dashed bond represent opti-8nal double bonds; a, G J. L
and M are as define above; 20 risOorl; XlIl cis O, 1 or 2; and RR W Y and
S are each independently oxygen, S(Od wherein dis O, 1 or 2, NR6 or CR RB
wherein R6, R and R are as defined above; R2 and R are each independently
sel ected from Ghrkyfr ety @tﬂpﬁ@fneiw'mldr Gyeh)alkgdifippremethyignexCiveAsiLE (26

deut |
(2. Go) al kyny 08V G anee Q%gw' V! SgBRC BCURNo, 5 RS £y oo P

10 5 trifluor o¢m)?'%9tycw el -(©6 a)IaW‘PB'QQ YU GG laiKlo % G- rsp eyl t(‘FneCeéHYR'94"kYéfP1
al koxy groups @akyRpt | BRIy (C, SpaiRf| ttwcbebktyl@@e:,m alklr ee @I@Wxﬁel eg4igd

EE(C):m ?:gl) a kc?l?pﬁ%)%i%‘? ‘gg‘é@) 2@@?"‘8&'?@)‘P° ({iﬂé%@ h&r@névgyé?éﬁw?&pe% (Ce-

C9) cycl oal Kyl ©p)arfyl(B-Ce)aRoay (El-Celakyl, R2s-GuitateRiaryd € e Caaliodxy (Craopiemn d&rtelajkylthio(C,-

C3-C, | | - i no,
(30215l oty (EoTAMEL TP oGSy IUELERIND st
(C6- C, 0) ar yl t Heerky| (& +~Cabiiskipng(d Gelalyl, (C¢-Colag)suifeny T stslatkyingmino(C,-Ce)alkyl, (C,-

C, 06) al kyl sul . s
EC c%?al KO)S(; %lamnr{o@ ‘9&?%%?‘_’("; ;G'n}aik%%%ﬁmo (:Ccs) <‘Ry3b0(c Ce)alkyl or R®CO(C,
(C2- ) heteroc@hdm@&raikxhwwe"( 85 € RJuPyR %’ér"\éie mt awétPe’ érare,aph independently
het erocycl gal kitlec@B droA e 6®Uéb%sﬁfn§ &mydr@aal @Mh&?lt td 1), ‘?ﬂ{_{_@(cqglﬁyltd? Ehree

hal o, (C, -Cb6)al - y
(c f)065 al kyl - ¢ WYQW?%?%? 2y | ¥< <C&)w'ks&ﬁ 4& %@qunam whegm Ry fis (Cr-
(C, - CB) al koxy- @Qchipérﬁ‘zchGMJdenp&ﬁrbpngcgmfd&i@wdtﬁrazﬁﬁ) & }QJalkylpiperazino,

car boxy(C, - CG) rbony (
(C, - 06) al koxycaP EBI%Y Kf’ I%‘f%ﬁ%@y ég g’)%e)?G%arY'&O%)iamp'peé?ﬁnﬁb(Cm?fB'3°é{Pcf<yl
(C, -Co)al koxydb@prmgrnwlam mwndu@@@y@l@mrmw@l QS)-ab)alkpiyresidh 4By C aaiylpperidy, (C,-
C, -Cs) al kyd amg
E(c C)s)al kdyl )z"gﬁ?ﬁeﬁk @.péﬁ@%n H?q d ’ﬂﬂfd?%'k’“&e"gﬁ)éa @b@%ﬂ(gﬁf%ﬁ&&%w o
carboxy(C, 20 (EsPapgipiperigyts or E:G)O&P Rﬁg?@ﬂ'ﬁ%nyl )
(C, -Co6) al koxycar bonyl (C, - C6) al kyl, (C, -Cs)al koxy- CO NH-,
(C, -Co)al kyl -CO- NH, cyano, (CS- 69) het er ocycl oal kyl , am no- CO- NH,
(C, - 06) al kyl ani no- CONH-, ((C, - C6) al kyl ) zanmi%lo- CO- NH-,
(C6-C,0)aryl am no-CO NH, (C5-C9) teroarﬂ@no-w\m,
C, - C6) al kyl ami no- CO- NH- ( C, - C6) al ky (CH,), Z
(C, -Cs)al kyl )wz‘ne;arrn no- C%(N?Hg anG)aI kyl ,
C o)arylam TP NH OB P kyl
C9) hetgg oaryl anz ﬂ@‘h@o (C%)%)(@'Okwh‘Rz(@\eraﬁ_) RO6ana| feyArg LEaf:rQr}MEpendently

C6
Co5-
) A ol R o AT 855 B0 spency,
(gG g6 ;)) ﬁrk y: sw1t)enw:pm?ﬂyno(C(emé)mdtéfwﬁryipu%eﬁdﬁcéal(b%Lb%w OF&J)ﬂmmendyl (Cs

y a S a - I
(CZC9) het e?/ocyéc’} ?(aﬂqzd]%)tgﬁyl? Pu%'%’b'ro( gﬂa%'s‘ﬁ'g?gc{;(ﬁe?6'2’%%”'0?&%9”?9}?'?3(9{"?&?%15 Vv
or VI, is deﬂ@ne)d%@ﬁbmkyor (CRCR&ter%ylmCadwlor(OR@wDamS@s Br)ahval dCeGiolaly(Che

provi so thgj V\@F)Qgg@,i ét.,’)‘éhéﬁ (@ré E'GEBQI ”dﬁ?%g%ﬁt‘a&%@l\%égﬁe”R%\Iéfgalk?gz%ky'

(
(
(
(
(
(
(

R cannot be un¢
R are each hﬁﬁ%&ﬁHRmcﬂ%ﬁﬁﬂtWhB@m Tdsuydront (fi&a)acyloxy, (Ci-Celalkoxy, piperazino, (C,-

Ce)acylamino, (C,-C¢)alkylthio, (Ce-Cyp)aryithio, (C,-Ce)alkylisulfinyl, (Ce-Cio)arylsulfinyl, (Cy-
Ce)alkylsulfoxyl, (Ce-Cip)arylsulfoxyl, amino, (C,-Cgalkylamino, ((C,-Cg)alkyl), amino, (C;-
Cg)acylpiperazino, (C,-Ce)alkylpiperazino, (Ce-Cip)aryl(C,-Ce)alkylpiperazino, (Cs-

35  Cg)heteroaryl(C,-Cg)alkylpiperazino, morpholino, thiomorpholino, piperidino or pyrrolidino; R¥(C,-
Celalkyl, (C,-Cs)alky(CHR®)(C,-C¢)alkyl wherein RS is piperidyl, (C,-Cealkylpiperidyl, (C¢-
Cioarylpiperidyl,  (Cg-Cyp)aryl(C,-Cg)alkylpiperidyl,  (Cs-Cglheteroarylpiperidyl  or  (Cs
Cg)heteroary(C,-C,)alkylpiperidy!;



nmophol inyl or pyrrolidinyl; 35 with the proviso that when R2 and R _are
each hydrogen, R cannot be piperazinyl; and with the proviso t hdd BElelll:
groups of formuls IV, V, VI or XIIl do not contain two or nore oxygens,

sul furs or worbiesamvi ons t hereof in adjacent positions. The prrexaBby/o1tio
invention also relates to the pharmaceutically acceptable acid addition
salts 40 of compounds of the fornmula |. The atids which are used to prepare
t he pharnaceutically 13 D E C 2002 WD 99/65909 -6 PcrnB99/0o>1 | o 5
acceptabl e acid addition salts of the aforenentioned base conpounds of this

_invention are those which formnon-toxic acid addition salts, i.e., salts

cont ai ni ng Bhar nacolobﬁi‘%‘aﬂ 7t I5atdR AP B AR HWSX Rieach &R 'Rhderpieet R’ grdude,
hydr obr om de, Imgsirceitaidindegetrrer twitattee carbibrisab evhidhi thell Srata@achRB OB BT GrouRChitne
phosphat e, acetfogrtng,asl actate, citrate, acid citrate, tartrate, b~tartrate,
succi nate, mal eate, fumarate, gluconate, saccharate, benzoate,
nmet hanesul fonat e, ethanesuffonate, 10 benzenesul fonate, p-tol uenesul fonate
and panmoate [i.e., 1,1 -nethyl ene-bis-(2-hydroxy-3 napht h%‘))gsal ts. The
invention also relates to base addition salts of fornulagt:-" Thesgheni cal
bases that may be used as reagents to prepare pharnmaceutically agceptable
base salts of those corrpokmds of formula | that are acidic in nature are
t hose that form non-toxi€ se 253‘ s with 15 such conpg s. Su non-t oxi c
base salts include, WBinare nt |im(dxd to those derpyed fra
phar macol ogi cal |y accgptabl e fiations|such as al kal i mer? al rations (e.~c .,

S
S

pot assi um and sodi unm) pand al kaline earth netal ratio (e.~cL., calciumand
magnesi um, anmoni um or Mg’l/e am ne addition é&l\t h as
N- et hyl gl ucam ne- (negl u and the | ower al kanol a Ium and ot her base
salts of pharmaceutical |4yvaccept abl e organi c am nes. 20 e term"al kyl ",
as used herein, unless otherw se indicated, includes saturated nonoval ent
hydrocarbon radical s having styaight, branched or cyclic nopeties or
conbi nations thereof. The term "al koxy", as used herein, includes O alkyl
groups wher ei nWhe[piR e dasheddines iqergsanbentienal deubirhondsr m " hal 0", as used
herei n, unhess otheewW®¢otndi cated, includes fluoro, chloro, brono or iodo.
The conpounds of this,invenion ont ai n doubl e bonds. \Wen such bonds
are present, the co%éuélﬂ%‘{%?retaﬁgg%ﬁ@@?ﬁvrebaﬁ‘dexi st as cis and traps
configurations and &sJni atdivese edvrnireiependdfllyUxygss S@)hanweial ik 0dh eabedre she
al kyl and al kepptrns sfef erred t rei as well as the alkyl noieties
of ot her groupgﬁrRe%%ré@ga 't%} aﬁérRelgrﬁ a?g_@ﬁwg .a?dvgl koxy), may be linear or
branched, and they @myhealrsis 1@ andd @re eeh €B'R® andyt isoprromdl B aeyeco IORRY, the
cycl opentyhs c i i C .
contain cycli c%gn%?gﬁ(gcgéﬁmnﬂgég%ﬁﬁ%%é\% éa(e%riI ﬁiegjg'? 3@{“ tﬁ%f%égﬁ t?ﬁ%]'%&ggy are
fluorine, chl ofifaqBed. [nfeim dgrounwidhg fomulde. 35 (C3- C, 0) Cycl oal kyl when used
herein refers to cycl oal kyl groups cont~~ning zero to two | evels of
unsat uration such as cycl opropyl rcycl OSX}W , cyclopentyl, cyclopentenyl,

| é

cycl ohexyl, cycl ohexenyl) 1%gv§§éfo ckoheptyl, cycl oheptenyl,
bi cycl o[ 3. 2. 1Joct ane) nor bomap¢l et c.|. ) Het efhgycl oal kyl when used
herein refers to pyrrolidinyl|, tetrahydrofurjanyl, 4D di hygrof uranyt,

t et rahydropyranyl, pyranyl, thiopyr

i nyl ,- joxi ranyl,
nmet hyl enedi oxyl , 13 DEC 2101 1 B99/01 | 10

wherein the dashed bond represent optional double bonds;
a, G, J. L and M are as define above;
20 risQort;
cis0,10r2; and
R, W, Y and S 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,
25  deuterium, amino, halo, hydoxy, nitro, carboxy, (C,-Ce)alkenyl, (C,-Ce)alkynyl, trifluoromethyl,



-5 chronmenyl, isoxazolidinyl, 1,3-oxazolidin-3-yl, isothiazolidin
-1, 3-thiazolidin-3-yl, 1,2pyrazolidm2-yl, 1,3-pyrazolidin-1-yl,1 DEC i
. piperidinyl, thionorphohnyl, 1,2-tetrahydrothiazin-2-yl,

1, 3t et r ahyh 9§/kdoagzi n- 3-yl, tetrahydrot hi adi azi nyl, norphol i pgtaB99/1110
1, 2-tetrahydrodi azi n-2-yl, 1, 3tetrahydrodi azin-1-yl, tetrahydroazepinyl,
pi perazinyl, chromanyl, etc. One of ordinarySskill in the art wll
understand that the connection of said (C2-C9)heterocycloal kyl rings is
through a 10 carbon or a sp' hybridi zed nitrogen heteroatom
(CZ-C9) Heteroaryl when used herein refers to furyl, thienyl, thiazolyl,
pyrazol yl 5 i stofiusremahopy, (Coka2lf. E-Caalkpxanbrpin thpgikylor plkoxyt grbepsairg bptionally
tetrazolyl, é[%bgtﬂt%% 595)’ ore % ﬁr&xﬁgb&z‘?,’el&ted Yot ﬂ%aqyﬁﬁﬁl Yatboxy, amino (C,-

1230xad|az 5-1 |ad|azoyl 1, 3t|a|azo%
1,2, 4-t hi ad~ a@@ﬁ"'wthmpyrl(ﬁy@e aligAingi dy ((C p?vr Aiheprine. pyr | Fzlhgtproanl.  (Cr
1,2, 4-triazing) het&o@cnaaikwl(@z.cg)Wctoalﬁyl dr 5e; CJQ)QK/II y |R? dmdrrezark @heh thddfendently

e

benzot hi az®l yct,o)abymrrim(:s Q€ FC Hetiqltiyd,, (Cben)arystowazw%alkylsemwl noc@azoqdrmulﬂnyl

ot naolyl R SRR GRr s fitony BEECH AT soﬁﬂ?%g%?fﬁfu[fahéf)a'ryamm-
pht haf azi nyl , C@w ﬁ-‘@ﬁa)hehﬂsplaryl q(ﬁ:ﬂa)ﬁ@tbnonmloalkbbmo(ﬂaﬂwbwl wherein  (ee heferoaryl,
ordinary ski ltllet chgEIBQ'(ﬂraﬁd ‘:ﬁzll drodbg‘g?eréﬁt Q&‘Hy Eﬁ@ftrtutela Coﬂé"r@ﬂée%lo E}C & aﬂcy b od

20 C9) heterocyc rin rouTgNFba car bon atom or

ni trogen het Yok C(%@HC %)%?%0%@ sl&a-CrakgiGP- Né‘f(ﬁrgs)@lﬁ'lvp%@]almw-
napht hyl . 1£onpewrdg,ef)alk rnuL G{atkbxytm mEﬁo@@njhmb@t ercs.@o*yn %arboxy(CfCehallé)yl[ie or

phar maceuti cal | accept or In_conbination wt

mor e addi ti ontAPXY&rle cﬁe?éﬂmcéﬁ’@ygcmﬁﬁ?ﬁ'ﬁ?’iyar‘cl -rRlkRy RO dre)altiotn

ant: i nfl ammt(@;xc,mﬁnt smmEhesemaM)atkway (CPCJ)&IldﬂyMonﬁlélﬁmBOt (clenbelc2S to
cycl osporin

- 506 .
(tacroli rrus)Ab %‘fqgm?ﬁfﬂ'@%mmﬂeo(fygﬂ%& au“&'P?n %%6%@??81 f Ie?cf sga.'kygm'm(Cr
Cel | cept' r~),Coaiaf, hK(@pCb)ﬂl@yl)@ﬂ'ﬂlg} C+Caatieyh’ hyd»r)axy deidsikoab Qa’-rbcg(y Z:art@p)e(& ~.

OKT3 (e. gy Oréhé} 1,01 c?)koar(?égrg@rm et sfa'lk'axycgfbgﬁﬂ( %Eglbﬁn,(c -NH-

napr oxen, pi i am ar? st er Ol I one or
dexarmet hasone()C1 Cﬁﬁ@!ﬂ@%{jént%aﬁ?aﬁﬁsﬁ‘e)haﬁrﬁcm'%'w @mi h Cs)ﬁléyiéfaﬁe-c@*

separate dosagg. f(@f B)alkzﬁr)]@mtnb-@(ﬁﬁﬂie é@{ Q)af‘)flé'?ﬁrﬁ‘d]@d}@-l r?@}@g%e@roarylammo-co-
admi ni strati on, erent adm nistratjon sched

according to @T’an@arcepaﬁﬁﬂéﬁ“ﬁ%f&ff” (:CaTCG)&P‘éﬂct(i(%‘eCG afﬁazamﬁbis(cops)?'HY' [C=

i nvention i ncd:ms/laa{ldo-comm (g:U-C@blkyDnal(Cg—GWrGarﬁlangQ-yCG;NH (@Pch)dltyaps | SOpers)
and all optic the r €..~Gn. nt| ner s
and d~ astgér eoﬁ%a'fgﬁ? Eﬁngﬁ {CI %ggﬁﬁ%ﬂgn%a%n CI‘g'F g’rlflf"??ﬁ%'w('j&gfﬁ@aqpm X le}‘res
of such i sone€g)aisuliorgb |(lﬁ>t@malrmvlfmy@mln0ncl@d@&)wwulfpmﬂ@nim(@r@a‘)almmrpd)@ﬁds
of formula l el e d f foraula |
i ncl ude those %Péw&ulfor@%nﬁﬁ &f“cg)a%léﬁlfdﬁﬁénmg’b E%lﬁﬁ @@@H{%FLEW fgoé%
99/ 65909 _g_ Gehesgroqyglopiyl . . . (D~n . ,| | V A~ /E N wherein the

dashed fine repr eswm{tae%tnls@madwr@aubb%rmﬁd&mumwrvi iPddtiRed & NR® &.CRIR®, 2 oOr
3; PCT/ 1899/0I 110 10 X, B and D are each mdependently oxygen, S(Od

wherein d3{s B 3nfopR pustRes@isy CR RB: A and E are each i ndependent |y
CR Reor NR6; or wheith thel prodiso (BafivBenERARAd diCdte @3ciRPhdapehdemtiyShylirogén @rdCB ar e

each CR Re, ect i Ve adj acent ups may be taken together, with
t he carbons tg%\h‘? EHEY bea‘f'néngt”%f’P%rﬁog'H? to forma group of the formula
/IR ~X)r G ~ ~~)a i ﬂhe}f@slsb\ltl]at_wwmd?“anﬂ R e el hediogron8’ campotemamsutptutednal

doubl e bonds; m@phoﬁnylc]rpyholﬁiﬂgl M are as define above; risOorl; 20 c is O, 1

or 2; and
35 with the proviso that when R? and R® are each hydrogen, R' cannot be piperaziny!;

and
with the proviso that the groups of formuls IV, V, VI or XIll do not contain two or more
oxygens, sulfurs or combinations thereof in adjacent positions.
The present invention also relates to the pharmaceutically acceptable acid addition salts
40 of compounds of the formula I. The acids which are used to prepare the pharmaceutically



‘R, W Y and S are each independently oxygen, S(Od wherein dis 8 eDi 2@2,
NR6 or CR R8 wherein R6, R and R are as defined above. O her pr 3 |E 1
conpounds of fornula | include those wherein R~ and R3 are each

i ndependentoysgbect ed from the group consisting of hydrogerRCYIBIY/@aY@l kyl ,
(C, -C6)adkoxy, 25 (C,-C 0)cycloal kyl, (C, -C, ogcycl oal koxy,

(C2-C9) het erocycl oal kyl , (C5-C9) heteroaryl or°(C6C, o0)aryl. Specific

preferred conmpounds of formula |I include the follow ng
5- Ff uor o- 4- pi peri di n-1-yl - 7H pyrrol 0(2 3-d) pyri m di ne;
4-Piperidin-1-yl-5-trifluoromethyl-7H pyrrol o[ 2, 3-dj pyri m dine; 13 DEC

2002 WO 99/%530%ertagle aodprditiqasaitsf thff@prgnentloned ase compounds of this invention are those

2-{3-&t gyl 4- [widhhigin ditoly e RbiBer3 salbPYd. ] Baidi daninink )phariabsdgicaMC beprgadiy | } -
pr opan- 2- ol

2-{3-Et hyl - 21 B0y HEBXT- BN Yooy M PBPBMEtes MY BTGy UTae as4fps- Bistliatsa- cy
cl opentyl } prcppasphﬁte,oéqd phosphate, acetate, lactate, citrate, acid citrate, tarirate, bxtartrate succinate,

N, N,E hDaggt 2y|2 aie{ag'e (ém§ agerdl\gzlonaté' Accl@?‘ét@ yrbE:rQJogJeZ n;?etl'?gng% fé)ngl éangsafona?nzyl
1- (5- m ol ;bbnmqucpnatel of-Rlugresyifapeteniatd rpatrople) Jigi, pédi-rétmyehepisk(2-bydieuyest ;

3- 1 sopropyl, m el)]}, 18- p| per| din-1-yl-7H pyrrol o[ 2, 3-d] pynm di ne,

3- Met hyl - 3H—|mdazo? ? -piperidin-1-yl-7H yrroIoZSd]prim’dine;
1-Methyl -1 H-i de‘az'UP-ﬂt@D;? S9 rekatgs 1 dPPERAIHIOY FaItR Il 19YPUHDY QCBer@lﬁbg@semﬂ@he
2- Met hyl - pyidydb&r-ided lak- éa InRetd ife ard- phbrrfddeichllyOh&kgiarte by lshilfl @Mihosd S

Chl or o- 4. ( oCORRY G rﬁmsia e SRS S s (Esa S g o base sals wi
Z Et hy nyl}I % glspef tdihmuﬂdsy|8ru3|'l-hdmyt6)t‘ld)ﬂ>a3[e aaI&-ndiJleér butiacll Mg limited Otlo those derived from

i peri din- . _.an .
4 (3 5 D ot mte PieEPReea oS s e 84 Bl et le o potpsbp At et
i nvention al sesodiethpéresalkalineceapth aneteh cations (ead., aalsivposidtmagnediuom), {rerporiuneart water- or
preventing a dpsged mQr?cﬁﬂiQﬁj LhOsuf! %c]tl\eg\e{hgﬁw'rﬁ% %,uLﬁ\mé)P' A the. lowe ype

rejection, lupus, e sclerosis, eunat psSori asl s,

| di abetes an@"@mﬁwm@wnw YHioter baﬂe@ai&@ép@ma@am@raccwwman@@w&

dermatiti sgo aut oi rrmmeeteﬁrmyél@nd agl@.;@di d%resn uhhe@,er@téw@e Grialchted, smcnsareehght@ated
di sease, Al zhei ner her aut oi nmupe di seases. or

(b) the inhi bu“?‘i”BYF' H’“ﬁ’fsbB'P éﬁdﬁa'ﬁ?‘ﬁﬂ'&q He! 9%? éﬁé‘&%’sdcﬂr CM%‘lﬁU‘S'ePGSrPé§8m§‘“it'¢‘?’/!&<3)
in a mamual, itmeéoddi ng a human, corrprl sing an anount of a conpound of
formula 1 or a phar eut.; ally C tab ffectl e i.n such
di sorders or condi t-limgﬁ %‘3’8’ paﬁ ngcerﬁ'f‘i %‘I‘qaﬁ ’té]@a{%w TP iy S q’%’@e&]
present inventabove. al so reI ates to a pharnmaceuti cal conposition for (a)
treating ofs preventijaged, %@0ranfse@re@ﬂnmnégs%emgee%ﬁgeé IO . chloro
transplant rejection, ?upus 0 sclerosis heurmatol d arthritls,
psoriasis, TypEemo di%Bet es and corrpl i cations from di abet es, cancer ast hma,

atopi c der matl tis, mtdamaamaeot iﬁlﬂérn@.ledtudﬂlrﬁ@rébafam ddubie &oads \Wheshogdcﬁ ibGnds are
Crohn' s di sease Leukem a, ut oi

nd oth
i seases or (B PR ARTET PR BT PUTURLRIF o PR dons FRLEa SRS R s o
3 (JAK3) in atmaeofal , i ncluding a human, conprising an anount of a conpound

ff | ag f .
gonblogg;’l ond Wo[ hanhWﬁ‘c{ E%?‘ﬁq&}udﬁd@d%}érdgféggﬁ'aa% %nx%ﬁ‘}t %l‘o}}? Fe@?rgf% nere"i%l %ggeﬁés 'n
effective in duealkdimoistiercefother goupsdieteiremhty hensin te.ghalrorpc wey b@mehv‘?fd@f@md_abl e
carrier. The I%S%%Q%a& BNEBL &RR @SBy ddBloBlES cbBLeR JBSHRAS, Etiont$iPoricpirabdh on

of protein typrosine
or be linear or branched and contain cyclic moleties. Unless otherwise indicated, halogen

]-e
2-
S- (
5-(
S5-(
S-(
5-
5-

includes fluorine, chlorine, bromine, and iodine.

35 (C,-Cyp)Cycloalkyl when used herein refers to cycloalkyl groups cont=ining zero to two
levels of unsaturation such as cyclopropyl, cyciobutyl, cyclopentyl, cyclopentenyl, cyciohexyl,
cyclohexenyl, 1,3-cyclohexadiene, cyclohepty!, cycloheptenyl, bicyclo[3.2.1Joctane, norbormanyl
etc..

(C,-Cq)Heterocycloalkyl when used herein refers to pyrrolidinyl, tetrahydrofuranyl,

40  dihydrofuranyl, tetrahydropyranyl, pyranyl, thiopyrany}, azindinyl, oxirany!, methylenedioxyl,



-ki nases or Janus Kmase 3 (JAK3) in a manmal, including a human, g?gﬁﬁmflng
admnistering to said mammal an effectwe anDunt of a conpound 01 f
. or a pharmaceutically 40 acceptable salt thereof. ~ 3 0 Ec 2002 WO
99165909 -10 B99/ 01110 5 The present invention also r
met hod fo ?%g¥4ng or preventing a disorder or condition sg.ggﬁgg‘ﬁpom
organ transplant rejection, lupus, nultiple.gclerosis, rheumatoid
arthritis, psoriasis, Type | diabetes and conplications from di abetes,
cancer, asthma, atopic dermatitis, autoimune thyroid disorders, ulcerative
colitis, Crohn's disease, Al zheiner's disease, Leukem a, and ot her

aut oi Mune dichRARAR, In.saxéfaxmrmxl , 1B@Qéz@ﬁbm’-13}yla tau:ﬁafbnd.m cmrmrak@;u.ng-yl 1.2-
adm ni steri n%yt 0O Sa

o Mot | Cviagoidran T paszoliin A7 By, JnsRuprR T e ayPkaEagh o

condi tion. Tharqnycestanaim-swenétranyurahlsanamrel atrasptotny@ nE2-loshybiobiatime-yl, 1,3-
i nhi bition of,_prote tynr klnaesorJnsKl JAK3

o Pnet e BRIt BRR Badta B M BrkhT 3, D lone s in
ef fecti ve andumért efl Lmdersnapmuﬂdthefcorir@ctvmlcésald 4€,-Qs)pterneyaoalkytinogd isythrbbgh a

accept abl g, sal.ty kL BeS g@f ?,brg;lzgﬁﬁ%%nlhgteg&m nation with T-cell

i mrunosuppr essant or ry agents. The present invention also
relates to a nethd@: Fdl"e'lef@é'i iYAgn oysepr ksjeint iefess 40 ditnslortiieny!. othiazalh d Pitraastyl,

sel ect ed fromdaam, bfaaazfnpisaaa&om elyrep] tﬂﬁbolyl w@gﬁonyu Widhiol@'ll 9 35BE8RIyE ) 2,4-
rheumatoid arthrit]s k?r?%orl ? %'B%JH ngllcatlons from

di abet es, car?é%q‘am'éi%t egilc ! "’ﬁﬁ'ﬁ"r t1r2$3 thﬁﬂ'?%ﬂlyllmﬂ & NARQIY g Pyridyl,

di sorders, ulpyemial \pgragioyl tpyriiazifi, 02 dstriakirgle a5 R 3- trﬁhmhemwtn&:rgli, SBAROI0[3,4-
Leukem a, .an ot her n cI udi.ng. a hu

conpri si n1gsaag’ P & lfl‘%l% " mﬂ EU?'@'&? 7%@%@%&”"5{'} %@ﬁ@g]b@yl?gﬁml a
| or a phar ma?ceﬁj&EtrMHdquumomyl.abérEombwl tdeazoémzmylaltmnasaﬂnazplml terdisoradolyhn
with T-cell i r

reati ng. sucliiiiasRp: Sanahed AR abaT A St BT kSt ¥y 11
5 Detail ed Ddstolyl. pntizings indazolyl.nisequirolyh quinely, o htoaiaziny!, raiteralionh Seihanating
ilTustrate t *’b%nib&é‘z@%f ald éﬂe foor&;rga% MTFP{HHEQ%nll%dér&@nd%ﬁftﬁerﬁonhé%}{&mf 5&8-(C,-

Unl ess ot herw se RO in the reaction Schenes and
the di sci’si dry) hteﬁéﬂcy?'%?"fybv\’/‘gér‘set“@é% Heajboneatom grasp’ Seidiped Ritrpgen hateggtoryy] | N N
|, NI' 10 R3 XVI (BeCRanlwherlBseWemdin refers to pheny! or naphthyl.

Compounds of formula (I) 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 antiinflammatory agents. These agents may include but are not limited

25 o cyclosporin A (e.g. Sandimmune® or Neoral*, rapamycin, FK-508 (tacrolimus), leflunomide,
deoxyspergualin, mycophenolate (e.g. Celiceptt)), azathioprine (e.g. Imuran®), daclizumab (e.g.
Zenapax®, OKT3 (e.g. Orthoclone®), AtGam, aspirin, acetaminophen, ibuprofen, naproxen,
piroxicam, and antiinflammatory steroids (e.g. prednisolone or dexamethasone). These agents
may be administered as part of the same or separate dosage forms, via the same or different

30  routes of administration, and on the same or different administration schedules according to
standard pharmaceutical practice.

The compounds of this invention include all configurational isomers (e.g., cis and trans
isomers) and all optical isomers of compounds of the formula | (e.g., enantiomers and
diastereomers), as well as racemic, diastereomeric and other mixtures of such isomers This

35 invention also includes all rotamers of compounds of formula | as well as scelemic mixtures.

Preferred compounds of formula | include those wherein R' is 1s a group of the

formula



-~-NR 3 R RZ N~ ~R3 |

~N N H

"~ XXf I NNRC YN-XX~-NN1Rz O RN XIX~NNR 3 PCT/1B99/01110 N
~ ~R3 XVI NN 13 D E C 2002 WD 99/65909 5 -13 SCHEME 3 CI N/ ~ XXI NN
.R N R3 XXMWO 99/65909 ~~ ?--R3 XVI N PCTABY9/01110
-8-
AN
(B)m.- P (D)n
| v
A E
~y
5 b
wherein the dashed line represents optional double bonds;
mis0,1,2o0r3
nis0,1,2o0r3;
10 X, B and D are each independently oxygen, S(Q), wherein d is 0, 1 or 2, NR® or
CR'R?,
A and E are each independently CR’R®or NRS;
orwhennis 1, D and E are each CR’'R®and m is 1, A and B are each CR’RS, the
respective adjacent R7 groups may be taken together, with the carbons to which they are
15  attached, to form a group of the formula
_R (X), G
(W), RN J)
! 5 " xm
\s N M7L
L
wherein the dashed bond represent optional double bonds;
a, G, J. L and M are as define above;
risOor1;
20 cis 0, 1or2; and
R, W, Y and S 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.
Other preferred compounds of formula | inciude those wherein R? and R® are each
independently selected from the group consisting of hydrogen, (C,-Cglalkyl, (C,-Cg)alkoxy,
25  (Cy-Cyp)eycloalkyl, (C;-Cyo)cycloalkoxy, (C,-Co)heterocycloalkyl, (Cs-Co)heteroary!l or (Ce-

Cio)aryl.
Specific preferred compounds of formula | include the following'
5-Fluoro-4-piperidin-1-yl-7H-pyrrolo[2, 3-d)pyrimidine;
4-Piperidin-1-yl-5-trifluoromethyl-7H-pyrrolo[2,3-d]pyrimidine;

13 DEC ~~~~ WD 99/ 65909 -12 SCHEWVS DECQOIIN ~



‘R PCT/ 1 B99/ 01110 NN/~XE?~i~NvEbNNIIIxx iNz~ 4~ z 43100 X0z
nIXXiN2~¢c -NNXX ,NI~b ~WBHS O | 1Q66gU. L~d 606S9! 66 OM t 001330

. 13 DEC i; 02 WO 99165909 -15 PCT/1B99101 | 10 5 In reaction 1 of Schene

1, the 4-cwomempsmr ol o[ 2, 3-d] pyri mi di ne conpound of fornul a PRYIBIY/&110
converted to the correspondi ng conpound of forrmula XVlI, wherein R ~s
benzenesul fonyl or benzyl, by treating XVII Wth benzenesulfonyl chl ori de,
benzyl chl ori de or benzyl brom de in the presence of a base, such as sodi um
hydri de or potassium carbonate, and a polar aprotic solvent, such as

. dimethyl formam de or tetrahydrofuran. The reaction 10 m xture is stirred at

a tenperat @re bet wdirEBbtimeu-t75-riBeIalR 7Ry imstines-¢h-apingl-ABeRaN Y OPan@rolia
time period between. é@bmyu 2h%xyfe%g‘@-m%yn%lo@ﬂﬁﬁyrm%lﬁ—f45§/ g%mml -BRRYENt)-

hours. In reaction ene 1 e 4-chl oropyrrol o[ 2 ] pyrim di ne
conpound of f 8FREN" 4%Vl is converted to the corresponding

4- ami nopyr r ol of 2, 3NN-piiettivi-Si-[Be4-piperamimagl-76if py ol 8-dpyihidiy5-gpu@iziinethand. Wit h
a conpound of @hde% OHTU| a RH The reaction is carried out in an 15 al cohol

sol vent, such ?% - but anol , nethanol or ethanol, or other hi gh boiling
organi ¢ sdbvents, 8dttb-mIJoll- Tr'i'bpmolctmMamnd@-ﬂw)@nﬂ'ridiu-awéemenol

1, 2-di chl or oet haneséggs_?gr gﬁg{[yggtﬁp%n@ﬂwpﬂp&&%3g r%an bout 120C,

pref erably about 8 tion times are en about 2 hours to
about 48 hours, préf %NﬁtﬂykﬁPalﬂ!ﬁ,aﬁo'fe")ﬁom@d'"t1nV'T7é*aRYffP‘9[ﬁ Hyrim@ingene 1,

removal of the pr otsfemengx-mmz&mwmﬁer@@mmwoby%no@@ J},syrnm&r@ XV, wher ein
Ris benzenesulfoné tohxgp he correspond mé)oun formula |, is
carried out by tre 14 Y\?W'Pﬁ’yaﬁ PiReRdin 'Vbé"s‘é’y"@%[% ‘dJi’é’”@GtﬂFum hydrOX| de or
pot assi umibBydr oxi de,cmdao.a.lﬁ.pa&;cmoM|L7m@rm5M3-d]pymhd,ﬁ§ met hanol or ethanol, or
m xed sol vents, | cohol | tra al.cohol I water. The
reaction is carri egrb&ﬁro'gl(oc a&&?ﬁ’f ﬂ{JP’gro g?‘q'gfp{" m‘i)eri od between about
15 m nutes to abou®- Elhyh!dtﬁmlpqmdleﬁ@llab-byrrw2 BidipytimslineRenoval of the 25

protecting group fﬁﬁ? &@ﬁ1%Empggp,ﬁy%%;ﬁb]mwdlpg\@ﬁg ein R ~s benzyl, is

conducted by treati tenperature of about
-78C for a time perfilddDiasthe-eweidioly)-14-ryraiz 8slvemidibeut 1 hour. In

reaction »pof Schemge éeséﬁ‘ﬁ:véﬁti@ﬁ‘b@é RPN 18 laGhdmBscH RN doRbHiRR & QaMRAth &
formula XX, wherein is hydrogen or benzenesul fonate, is converted to the

4-chl oro- 530 REVEP)F Adfisyder :9‘ &TW'P? SPIBFRE B RSeRMIER SRRt SRiRtloR: IMpEs. fNKPE n Y

~s chl oro) br egerogis, rhmtolwrtmacﬂsbmusxxypew a.bbétészéﬂdo&mmmﬁ ﬁ’ﬂrﬁl@abetes
N- br onosucci nimi de o nlm de. T ctlon m

e (A N R e e S a T s e
hours, prefer alségseaﬂmﬂmét's hisease, Léukeminadndotiey autoimmraciseases br (i) thSdfieiton?2,

the 4chl Orzgpthf) Blo %L@g%s%%ﬁ%gbpﬁngg KR8 AARY m MABREIN iRRiddhghY BLAEEN:

is converted correspond
4- chl or 0- 5- ni EPBRIIBING ANORPOUBL gfw@mmw e fegmulaol piid Rhagraceutieslip jasceptable saltt r o,

by reacting Xiferdtk tehedild inisGerasidortietsbr St ditidhd &&&bt@rrﬁéce@t:c&@%@épﬁbﬁ&rr@t ween
about -10C to aboutraloc l_Ereferabllég about O0C, for a tine period between

about 5 minutes to 'AbBEEeN EVRRIANAlSS relaigselp @rRhRImACaYGaconROstion fer de). trephng or
conpound of f(pl'emalitlag Xdisoradn @ ebmitiyn isslested from drGancianepladtadiedton.t ngus, multiple

\(l:\ﬁrell: ZS g0$§b ng sé‘ler% Gn?a_tc%ﬁ aﬂi?rﬂix,r nasis ’l’?pedﬂ B xbe%sdlanr!ieco%phctsa%gnsf t‘?omn%!a%etxg(

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 formula | or a pharmaceutically acceptable salt

35 thereof, alone or in combination with T-cell immunosuppressant or antiinflammatory agents,
effective in such disorders or conditions and a pharmaceutically acceptable carrier.

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 1 or a pharmaceutically

40  acceptable salt thereof.
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under a variety of conditions known to one skilled in the art suc

pal | adi um hydrogenol ysis or tin(lV)chloride and hydrochloric acid. In
‘reaction 2wof9sggdene 2, the .4-chloro-5-hal opyrrol of 2, 3- d] pyRGTABR/HE10
compound of fornmula XX wherein R is hydrogeq is converted to the
correspondi ng conpound of fornula XX whererﬂ R2 is (C, -C6)al kyl or
benzyl, by treating XX with N-butyllithium at a tenperature 10 of about
- 78C, and react | ng the dianion internmediate so formed with an al kyl hal i de

ot ef or abl y r oom § eURPEEET Ve 8RR AR ELy MAHE B bR oSG B bR Fegier o
reacted with ra:ndrcﬂitoulatecteﬁytgmrm organf tanspieiterefeotione sypundimudiple sclerosis, rheumatoid
gZCPLOLS d?o%gh r‘épysoﬂé’srs hﬁpé 81#@(55 i{ﬁd%ﬁlrc\%ﬁmq;’éﬂgqﬂéeté ?%ﬁéﬁ fia "Yg&%g' :
and Ris 15 behrzrmtmes LHqumaw@ thyroidc dinerders euICQreti\tEh@htmn%r@hm%j d@ﬁasfeorAtmtalme)G X,
& Tenper atur 6 ‘S Sosayeri, o, Mol Piund RReLS 1% Marind Rk & i O
a tenperatire prfmu@dm'mgg'“mes%mwﬁbﬁdr argouar ghAccomPaENd At Ermulilatrea so

formed is the@hérﬂ@@ét@éﬁlly\fa&&pﬁblﬁ|sbl9tfﬂér‘36f @ﬁecWeﬂb(lreétrﬁ@'s&iﬁrddbn&ri’tﬁr presence of a
catal ytic quantity _of | | adi um a]'he reaction mxture is stirred at a

tenperature betweed h%tlB F“tZ'@YeBW@ rgBga o 3Arethag, 1Rt e yHyafon 96 prterolyprosine  a
tinme period beihwesnr aiimukmlaséIBWAmpmameﬁmﬁ iRy, a Wrﬁrﬁé@hﬁr‘j!m@b@ﬂhrsﬁnﬁpur
In reaction 3t00f cherrea 2 fPe v%oa fa Cc)fmorrru ng{< Lony rted { |
correspondi ng €3 SUATMR) Ny it y tPERC g S{“Wt "¢ BIRRGE ‘fﬁ’bm

| it hi um diiSsoprapigbensaie tmrecs‘odﬂcnm bryd"r mgrpmamonaMtenﬁeelatrmnmnm‘upmbmht o7 8C,
in the presen r aprotic solvent, such as tetrahydrofuran. The
anionic i nter%gt r?rgtrﬂﬂagogl?@rn%ed is further reacted with (a) al kylhalide or
benzyl hal i de, at a TheRiseeHtnyPRIoNaISMERFICHIBGUTEhTHT reptingoirAreventingratiserdss or
preferably -78qfditoWn@Rcd dm %'rd%\ﬂl tréMsplBR N )ektion( h\)pu@nm%ltrgt@méqﬁos%r rtk‘é%tr%fb‘?d at

a tenperature between about -78Cto roomte n&ﬁ‘éature preferably -78C, when

R3 is al koxy; 2apfiis(RSpriasisnd Yo rletrs and complications (e dizbairs: GRIGA é%ﬂ]‘t‘ AME t o

room t enpeyat desnatify, @‘u&frﬁzhhr)e t@fbrd7&€ordaldu|&éremo¢drm PORAH' :ﬂgrs@é@am&ﬁérﬁﬁrs
internediate sp for

me eac i.odi de or_ vi odide in
the presence GFe%® céfﬁﬁewal au%th i ¥ O"BPU'E) :alsSﬁ'i)éﬁH{‘ arﬂea"F'eaéuf’m‘/‘H F‘ 3"on
m xture i s sticomprbirgt acmmmrs!amngr tat seick niagtmeben aout o506 Canmpouariso ot foSﬁm}; l or a
preferably ab %rmZ,Q%achuw RodebdBRe PEAI AerbS! VEER, 380U Todiitbid ARV
hour s, prefer %o Alternatrve y, the anion so torned is
reacted with WWPWES&W%W*W@E’T’@?W@H@%WP@@@M@PW@ sysh a condition.
4- chl or o- 6- hydr oxypyrrol o[ 2, 3-d] pyri m di ne conpound of formula XVI, wherein
R is hydroxy. In reaction 1 of Schenme 3, the
4-chl oropyrrol o[ 2, 3-d] pyri m di ne conmpound of formula XXl is converted to
t he correspondi ng conpound of fornmula XXI1, according to the procedure
descri bed above in reaction 3 of Schene 2. 13 DEC 1~~1 WD 99/ 65909 -17
PCT/1 B99/01110 5 In reaction 2 of Schenme 3, the conpound of fornula XX
is converted to the correspondi ng conpound of fornmula XVlI, according to the
procedures descri bed above in reactions 1 and 2 of Schenme 3 In reaction 1
of Schene 4, the 4-chloropyrrol o[ 2,3-d] pyrimdine conpound of formula XX is
converted to the correspondi ng 4-anrnopyrrol o[ 2, 3-d] pyri m di ne conpound of
formula 10 XXI'V, according to the procedure descri bed above in reaction 2
of Scheme 1. In reaction 2 of Schene 4, the
4- am no- 5- hal opyrrol o[ 2, 3-d] pyri m dne conpound of fornula XXIV, wherein R
i s benzenesul fonate and Z is bromne or iodine, is converted to the
correspondi ng conpound of formula XXII1 by reacting XXIV with (a)
aryl boronic acid, when R2 is aryl, in an aprotic solvent, such
tetrahydrofuran or di oxane, in the presence of a catalytic 15 quantity of
pal | adium (0) at a tenperature between about 50C to about 100C, preferably
about 70C, for a tine period between about 2 hours to about 48 hours,
preferably about 12 hours; (b) al kynes, when R2 is alkynyl, in the presence
of a catalytic quantity of copper (I) iodide and palladium (0), and a polar
sol vent, such as dinethyl formam de, at roomtenperature, for a tine period
bet ween about 1 hour to about 5 hours, preferably about 3 20 hours; and (c)
al kenes or styrenes, when RZ is vinyl or styrenyl, in the presence of a
catalytic quantity of palladiumin dinmethylformam de, di oxane or
tetrahydrofuran, at a tenperature between about 80C to about 100C,
preferably about 100C, for a tine period between about 2 hours to about 48
hour s, preferably about 48 hours. In reactron 3 of Schene 4 the conpound

Y T T ~ - o o



‘13 DEI; ~~02 WD 99/65909 _18 PCT/1B99/01110 5 Those conpounds ,af @2 7
present invention that are acidic in nature, are capabl e of fornﬂgbn @@
salts with various pharnacol ogi cally acceptabl e canons. Exanpl es of such
salts incl /$5'38‘9 al kali netal or alkaline-earth netal saltgcamgoon1110
particul ar y%’the sodi um and potassiumsalts. These salts are all prepared
by conventional techniques. The chem cal bases which are used as reagents
to prepare the pharnaceutically acceptable base salts of this invention are
10 those which formnon-toxic base salts with the acidic conpounds of the
present invention. Such non-toxic base salts include those derived from
such pharmmcol ogi cal | y accept abl e De&diled®Dascastiod @flihe Mvefi@hassi um cal ci um and

et U e, RGB! A R BB e
desi red phar nmesnbgiveaabd. yUessepteabsesndicateoR’s R?, &idnd Ren trevegbora$iheges hed

resul ting SOHHEE%H&%BnﬂﬁN feare hanRh 6k stRR! Yy under reduced pressure.

Al ternatively, they may al so %e prepared by m xi ng | ower al kanolic

sol utions of the acidic conmpounds and the§éﬂ§MEéd al kali metal al koxi de
toget her, and then evaporating the regulting solution to dryness in the
sanme manner as before. fn either cas stoilthionetric quantities of
reagents are preferably enployed in 0 ensure conpl et eness of
reaction and nmaxi numyields of theN \fi nals prodygd)l. 20 The
conpositions of the present inventigp mul ated in a conventiona
manner usi ng one or nore pharmnmaceuti | y"Mcceptable carriers. Thus, the
active compounds of the invention may be fldrnul ated for oral) buccal,

i ntranasal, parenteral (e.~,Lc ., intravenous) intranuscular or

subcut aneous) or rectal admnistrationyor in a formsuitable for

adm ni stration by inhalation or insuffli&tion. The active conpounds of the
invention may al so be fornul ated 25 fof sustained delivery. For oral

adm ni stration, the pharmaceutical conmpositions may take the formof, for
exanpl e, tablets or capsules prepared, by cogventional neans with

phar maceutical | y acceptabl e exci pi en E sucR"as bi nding agents (e.~c .,
pregel atini zed mai ze starch, polyvinyl pyrr/olidone or hydroxypropyl

met hyl cel lul ose); fillers (e.g_, INicto i crogrystal).ine 30 cellul ose or
cal ci um phosphate); lubricants (e.f~c .,|ima Rum ste \Qte, talc or
silica); disintegrants (e.~c .) po staych or sodium starch glycolate);
or wetting agents (e.~c ., sodiumiaudryl sylphate). The tablets may be
coated by nethods well known in the art. Li‘quid preparations for oral

adm nistration may take the form of, f% exanpl e, solutions, syrups or

suspensions, or they may be presented @as a dry product for constitution
with water or other 35 suitable vehicl & before use. Such |iquid
preparations may be prepare' by conventional neans with pharnaceutically
accept abl e additives such as suspending agents (e.~c ., sorbitol syrup,

nmet hyl cel | ul ose or hydrogenat ed edi bR fat§y; emul si fying agents (e.~c .,
| ecithin or acacia); non-aqueous vehig¢les (g.~c ., alnond oil, oily esters
or ethyl alcohol); and preservativ A methyl or propyl

p- hydr oxybenzoat es or sorbic acid). RE~~ 9/ 65909 _19
rcT~s99/o0i i > o 5 For buccal admistriati@gn, the cofiposition may take the
formof tablets or |ozenges fornulateN’in nventional manner. The active
conpounds of the invention nay be fornul at for parenteral adm nistration
by injection, including using conventional catheterization techniques or

i nfusion. Fornulations for injection may,be presented in unit dosage form
e.~C ., in anpules or 10 rn nulti-dose containers, with an added

- preservative. The conpositions may takey such fornms as suspensions,
solutions or emulsions in oily or aquegus vehicles, and may contain
fornmul ati ng agents such as suspendi ng,R st abigd zi ng and/ or di spersing
agents. Alternatively, the active ingriedienty nmay be in powder formfor
reconstitution with a suitable vehigte, ., Sterile pyrogen-free water,
before use. 15 The active conpounds|of t on tmy al so be fornul at ed
in rectal conpositions such as supp 3@ or retention enenmas, e.-,
containing conventional suppository basSes sgpch as cocoa butter or other

gl ycerided® For intranasal adninistration or administration by inhalation,
t he active conpounds of the invention are conveniently delivered in the
formof a solution or suspension froma punp 20 spray container that is
squeezed or punped by the patient or as an aerosol spray presentation from
a pressurized container or a nebuiizer, with the use of a suitable

propel lant, e.~c ., dichlorodifluoronethane, trichlorofl uoronethane,
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overall daily dose with an aerosol will be within the range 0.1 ng to 1000
nmg. Adm nistration may be several tines daily, for exanple 2, 3, ﬁ;gFEQQL
tinmes, giving for exanple, 1, 2 or 3 doses each tinme. A conpound o ormul a

(1) adm ni siedga@ogon @ phar maceutically acceptabl e form eit hesgcd@odhang Or
in conbination with one or nore additional agents which nodul ate a mammfi an

i nune 13 DEC ~i; ~~ WD 99/65909 -20 PCT/IB9®2,01 | 10 5 systemor with
antiinflamatory agents, agents which nmay include but are not limted to
cyclosporin A (e.g. Sandi nmune~~~~ or Neoral h~, rapanycm FK-506

(tacrolirnus), leflunom de, deoxyspergualin, nycophenolate (e.g Cellceptt-~,
azathioprine (e.g. |muran~t~~), dacl~zumabSEREME 2Zenapaxr~), OKT3 (e.g.

Ot hocol one~' ~~), AtGam aspmm, acetam nophen, ibuprofen, naproxen,

pi roxi cam and antiinflmmatory steroids (e.g. prednisolone or

dexanet hasone); and such agents 10 may be admi nistered as part of the sane
or separate dosage fornms, via the samecpr different routes of

adm ni stration, and on the sanme or diffierent adm ni strati on schedul es

according to standard pharnaceuti cal tige. FK506 (Tacrolimnus) is given
orally at 0.10-0.15 ng/ kg body wei gHf, e ?ry\ 2 hourxxjwithin first 48
hours postoperative. Does is nonitor bylserum Tacrol i nus trough | evels.

15 Cycl osporin A (Sandi mune oral or iN rav&nous formul ati on, or Neoral ~r~,
oral solution or capsules) is given orally atR5 ng/ kg body weight, every 12
hours within 48 hours postoperative. Dose¢ is nonitored by bl ood Cycl osporin
A trough levels. The active agents can b¢'fornul ated for sustained delivery
according to nmethods well known to thoseyof ordinary skill in the art.
Exanpl es of such formul ations can be found in 20 United States Patents
3,538, 214, 4,060,598, 4,173,626, 3,119¢r42, and 3,492,397. The ability of
the conmpounds of fornmula | or their phdrmacetically acceptable salts to

i nhibit Janus Ki nase 3 and, consequeq nstrate their effectiveness
for treating disorders or conditionsychargcteyized byyJanus Kinase 3 is
shown by the following in vitro assate 25 Bi ol ogi cal Assay JAK3

(JHL: GST) Enzymatic Assay The JAK3 ki nblse a§$ay utilizes a protein
expressed in bacul ovirus-infected SF9 cells Ra fusion protein of GST and
the catal ytic domain of human JAK3) purifjied by affinity chromatography on
gl ut at hi one- Sepahar ose. The substrate fo% the reaction is poly-Q utamc 30

aci d-Tyrosine (PGTI (4:1), Signma catal og 2P0275)) coated onto Nunc Maxi
Sorp plates at 100 Ng/mm overnight at 37 The norning after coating, the
pl ates are washed three tines and JAKBCES added to the wells containing 100
NI of kinase buffer (50 mM HEPES, pH 773, 12B°nM NaCl, 24 nM Mgd 2)+ 0.2 uM
ATP + 1 mM Na orthovanadate.) The reaciyon proceeds for 30 m nutes at room
tenperature and the plates is washedNthr re tines. The | evel of 35
phosphoryfated tyrosine in a given well quantita®® by standard ELI SA
assay utilizing an anti-phosphotyrosimg-antNoody (1CN PY20, cat.

#69-151-1). DND 3911L-4 Cel lul ar Assay for Jé{S ki nase | nhi bitors The DND
3911L-4 assay is designed to find inhibitlors of JAK3 ki nase activity which
woul d be prinme candi dates for i mrunosuprgssive andlor allergy. The assay
uses a B-cell line 40 called DND39 whi chyhas had the |uciferase gene driven
by the germline |IgE pronoter stably 13 DEC 2EAQ WD 99/ 65909 -21
PCT/1B99/ 01110 5 integrated into one of,,the chronbosones. \Wen these cells
are stimulated with IL-4, the kinase J k3, WRf ch is associated with the

I L-4 receptor, phosphorylates the signal trgnsducer STATE STATE then blinds
to the germine IgE promoter and stafts i pti of the luciferase
gene. Luciferase is neasured in a |ygate c s using the Pronega

| uci f erase assay reagent system 10 D39 cells are grown in RPM
1640 suppl enented with 10% heat inactivated , 2 MM L-d utam ne, and 100
units/m Pen./Strep. The cells are maintained from1 x105 to 1 x1 6
cells/m. Split to 1 x10 on Friday, cells will be at about 1 x1 O6 on
Monday. Then split 1:2 during the week keeping 200 m in a flask as needed.
3x105 DND39 cells are plated in 100 NI of RPM 1640 supplenmented with 1 %
heat 15 inactivated FCS) 2 nM L-glutam ne, and 100 unitslm Pen/Step in a
96 well Vee bottom plate (Nunc). Conpounds are diluted serially 1:2 in DVBO
starting at 4mMMto 1.9NM In a 96 well pol ypropyl ene plate, changing tips
after each dilution. Then 5NI of each dilution are added to 500N1 of RPMI1
% serumin a 96 tube rack. 125 NL of the conpound dilutions are added to
the cells and incubated at 37C, 5% COZ for one hour. After one hour, 25 N
of 25 nglm 1L-4 20 is added to the cells and m xed. Final concentration of
IL-4 is 2.5 ngl and final




concentration of conpound is from20 NMto 156 nM The cells are then
i ncubat ed overnight 16-18 hours. The plate is then centrifuged at ﬁmﬁﬁoo
.RPMin a table top centrifuge for 5 mnutes. The culture supernat; t 1's
careful Iy GLep®y@eePy aspiration with an 8 well maifold. 100 Mr/fRfoefBSFoW th
cal cium and nmagnesiumis added to the pelletted cells. The cells are 25
resuspended in the PBS and transferred to a Pmckard white Opti Plate. 100 N
of Packard's LucLite reagent is added to the wells of the OptiPlate. The
foll owi ng Exanples illustrate the preparation of the conpounds of the
present invention but it is not limted to the details thereof. Mlting
points are suncorrected. NVR data are reSGHEME 3 n parts per mllion (b) and
are referenced to the deuterium|lock sjgnal fromthe 30 sanple sol vent
(deut eri ochl or of orm unl ess ot herw se ecified). Conmercial reagents were
utilized without further purificatioph THE refers to tetrahydrofuran. DW
refers to N, N-di nethyl formam de. L Re 8 M on Mass %ctra (LRMS) were
Nospheric Pressure Cheni cal

recorded on either a Hew ett Packar (L59 tilizing ical ionization
(amonium, or a Fisons (or Mcro M

| oni zation (APCl) plattorm which uses a SOI}EQ m xture 35 of
acetonitrilelwater with 0.1 %formc acid as the ionizing agent. Room or
anbi ent tenperature refers to 20-25C. 13 Ut~ ~~~2 WO 99165909 5 -22
EXAMPLE 1 PCT/1B99/ 01110 Cycl ohexyl - met hyl

~7H-pyrrol o[ 2, 3-d] pyri m di n-4-yl ) -am ne| METHCD A

Cycl ohexyl -nmet hyl - (7Hpyrrol o(2,3-d]p rym din-4-yl)-amne A m xture of 200
ng (1.30 nmol) of 4-chloro-7H pyrrolo(2,3-d]pyrimdine (prepared 10 by the
met hod of Davoll, J. Am Chem Soc..,g(1960), 82, 131), the product from
Met hod A (589 ngl5.21 nmmol) and 3 nL pf tert-butanoi was stirred in a

seal ed tube at 100 C for 24 hours. tion mxture was added to water
, acidified to pH1 with 1 N hydrotvori idﬁ(saq), %ﬁ{]ed twice with

di et hyl ether (ether) and basified tl@ pHI14 Mith' 1 N s m hydr oxi de
(NaOH). The resulting precipitate wa iIt’%red and dried in vacuo to obtain
263 ng (88% of 15 the title conpound, np X7-180 C. 'H NMR (400 MHz,
cbCl3): b 1.11-1.22 (m 1 H), 1.431.63 (m 4H), 1.73 (br d, 1 H J = 13.3
Hz), 1.83-1.90 (m 4 H), 3.23 (s, 3H), B4.69 (br, 1 H, 6.53 (d, 1 H J =
3.5 Hz), 7.03 (d, 1 H J=3.5Hz), 830(s, 1 H, 10.6 (br, 1 H. LRVE:
231 (M1l ). The title conpounds of Exanples 2-51 were prepared by a nethod
anal ogous to that 20 described in Exanple 1. EXAMPLE 2
9-(7H-Pyrrolo[2,3-d]p rLrimdin-4-yl)-2,3,4,4a,9, 9a- hexahydro-1 H carbazol e
EXAMPLE 3 4- (2, 6- D net hyl - nor phol i n-4-yl)-7Hpyrrol o(2,3-d] pyrimdi ne 25

2, 6- Di net hyl mor phofi ne. LRMVS: 233. 3. MPLER%
4- Mor phol i n-4-yl - 7H pyrrol o[ 2, 3-d] pyrim di fe 4- Morpholine. LRVS: 205.
EXAMPLE 5 30 4-(2,5-Di net hyl - pyrrolN )-7H-p r~rrol 0~2, 3-d] pyri m di ne
2, 5-Di.net hyl pyrrolidine. Melting Po[i&zt: ®9C, LR 216.3. EXAMVPLE 6
4- (4-BenzYl -pi peridin-1-yl)-7H pyrr ﬁ ~3Nd] pyri m di ne 4-Benzyl pi peri di ne.
Melting Point: 188 - 190C, LRMS: 292.4. 35 MPLE 7

4- Phenyl - 1- (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl J* pi peri di n- 4- of

4- Phenyi pi peridin-4-ol. Melting Point: 201 - 202C, LRMS: 294. 4. 13 DEC
2002 WO 991 65909




-23 5 FyeMPl F A PCT/1 B99/01110
1-[1-(7HPyrrol o[ 2, 3-d] pyri mi di n-4-yl )-pi peridir.-4-yl]-1, 3-di hydr b3 B&62802m
i dazol 2-one Pl pendi n-4-yl -1, 3-di hydr obenzoi m dazole. Melting Point: 182 -
184C, LRVS.W@3%65009FYeMDl F O 10 PCT/1B99/01110
1- Phenyl - 8- (7H-pyrrol o[ 2, 3-d] pyrim din-4-yl)-1,3,8-triaza-spiro[ 4. 5] decan-4
-one 1-Phenyl -1, 3, 8-tnaza-spiro[ 4. 5] decan- 4- OH% Melting Point: 232 - 234C.
FyeMpl F ~In 4-(3-Methyi-piperidin-1-yl)-7H pyrrol o[ 2, 3-d] pyri m di ne
3-Met hyl pi peridine. Melting Point: 176 - 178C, LRMS: 217.1. 15 EXAMPLE 11
(3,5-D methyl -pi peridin-1-yl)-7H pyrrol o2, 3-d] pyri m dine
, 5- Di met hy%pi peridine. Melting Point: 25859%&&; LRMVS: 231. FYeMPl F 49
(2- Met hyl - pi peridin-1-yl)-7H pyrrol o[ 2, 3-d] pyri m di ne 20
- 146C, LRMs: 217.1. FYeMDI F 4Z
2, 3-d]yri ni di ne 2- Et hyl pi peri di ne.

4

3

4

2- Met hyl - pi peridne. Melting Point: 1
4- (2-Ethyl -piperidin-1-yl)-7Hpyrro
Melting Point: 112 - 114C, LRMS: 231K _FYeMDl G ~A 25

[1- (7HPyrrol o[ 2, 3-d] pyri m di n- 4- W}y Ndi n-2-yl]- hanol

Pi peri di ne-2-yl -net hanol . Mel ting Egint 145 - 136C, L : 232.9. ~YeMDdt
r=.t~ 1-(7H Pyrrol o[ 2, 3-d] pyri m di n=M<y Nplperldlne 3-carboxylic acid

di et hyl am de Pi peridi ne-3-carboxylic acid @i ethylamde. LRMS: 302.1. 30
EXAMPLE 16 2-[1-(7H Pyrrol o[ 2, 3-d] pyri m di n-4-yl)-pi peridin-2-yl]-ethanol

Pi peridin-2-yl-ethanol. Melting Point: 139 - 140C. FYeMpt F .t~

4- Azocan-1-yl - 7H pyrrol o[ 2, 3-d] pyri m dyne 35 Azapane. Melting Point: 225 -
226C; LRMs: 231.3. FYeluol ~ .la

1-(7HPyrrol of 2, 3- rl]pyrlnldln 4-yl) xpi peri di ne- 3-carboxylic acid am de
Plpendlne 3-carboxylic acid am de. lting Yoint: 283 - 285C. 13 DEC
~~u't WD 99/65909 -24 5 GreMDl s= ~La PCT/A B99101110

D nmet hyl -[ 1- (7H pyrrol o] 2, 3-d] pyr il di | )-pyrrolidin-3-yl]-am ne

Di met hyl pyrrolidin-3-yl-anine. MelEing t: 210 - 21XSIVLRMB. 232. 2.
EXAMPLE 20 N N

N-Ethyl -N-[1-(7H pyrrol o[ 2,3-d] pyrimdin-8syl)-pyrrotidin-3-yl]-acetam de
10 N-Et hyl pyrrolidin-3-yl-acetamde. Melting Point: 197 - 199C, LRMS: 274.3
EXAMPLE 21

R1 R2
N/
N B XX
NS
NT N
R
ls
R1 R2
N/

k l\ R® XV
\N N

\

R



-4-(2- Met hoxynet hyl -pyrrolidin-111)-7H pyrrol o[ 2, 3-d] pyri m di ne Lo
2- Met hoxynet hyl pyrrolidine. Melting Point: 134 - 135C, LRMS: 233.123. DH;(&%I
. G99 15 [1-(7HPyrrolo[ 2, 3-d] pyri m di n-4-yl)-pyrrolidin-2-yl]-methanol
Pyrrol i di nyd-olessit hanol . Melting Point: 188 - 189C, LRMS: 29/18%9/6YeVDl P
~Z 20 N-[1-(7HPyrrolo[ 2, 3-d] pyrimdin-4-yl)-pyrrotidin-3-yl]-acetam de
Pyrrolidin-3-yl-acetam de. Melting Point: 2606-- 261C, LRMS: 246.3. FYe MD1
F 9d 4-(2-Propyi-piperidin-1-yl)-7H pyrrofo[2, 3-d] pyri m di ne

Propyl pi peridine. Melting Point: 106 - 107C, LRMS: 245.3. EXAVPLE 25

4- (4- Met hyl - pi perazin-1-yl)-7H pyrrol o[ 2, 3-d] pyri m di ne 25

4- Met hyl pi per azi ne.In Maktionricpf Botieme: 1, 114-chierpiay rrofoias3-fpy ringdine-gompound of formula

4- Pi perazin-1 H: ¥l z [ i gt .. 164
Y1660 ExawpL L, SEHEREL Y e &‘@%ﬁd"m“?r%ﬁ"%”% 4 A A
Mel ti ng Poi nt berzenssulfqngs:berneyly by treagm lipwithgbenzenesulfonyl chloride, benzylchloride or

1- (7H-Pyrrol ohgn rb%}ﬁ%éruh rﬂeddréb'eﬂcé’&)a P! Qldhcﬂsr's'oamﬁ’]fhyﬁbﬁer N HidbsimarnolYiet | N9
Point: 220 - 225 XAMPLE

[ 1- LH Pyrrol o 8- Rﬁi’]abﬁPmPﬁ a‘?“ﬁ“h SW) abudﬁféeﬁ“yéf?ﬁﬁ“a@"iﬂ P i 4rRAran. The reaction
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Is carried 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 is carried 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 s benzyl, is conducted by

treating XV with sodium in ammonia at a temperature of about -78°C for a time period
between about 156 minutes to about 1 hour.

In reaction 1 of Scheme 2, the 4-chioropyrrolo[2,3-d}pyrimidine compound of formula

XXl, wherein R is hydrogen or benzenesulfonate, is converted to the 4-chioro-5-

30  halopyrrolo]2,3-d}pyrimidine compound of formula XX, wherein Y s chioro, bromo or iodo, by

reacting XXI with N-chlorosuccinimide, N-bromosuccinimide or N-iodosuccinimide. The

reaction mixture is heated to refiux, in chloroform, for a time period between about 1 hour to

about 3 hours, preferably about 1 hour. Alternatively, in reaction 1 of Scheme 2, the 4-

chloropyrrolo[2,3-djpynmidine of formula XXI, wherein R is hydrogen, is converied to the

35  corresponding 4-chloro-5-nitropyrrolo[2,3-d]pyrimidine of formula XX, wherein Y is nitro, by

reacting XXI with nitric acid in sulfuric acid at a temperature between about -10°C to about

10°C, preferably about 0°C, for a time period between about 5 minutes to about 15 minutes,

preferably about 10 minutes. The compound of formula XXI, wherein Y is nitro, is converted

to the corresponding 4-chloro-5-aminopyrrolo[2,3-d)pynmidine of the formula XX, wherein Y is
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reacted with (a) alkylhalide or benzylhalide, at a temperature between about -78°C to room
temperature, preferably -78 °C, when R? is alkyl or benzyl, (b) an aldehyde or ketone, at a
temperature between about -78°C to room temperature, preferably -78°C, when R® is alkoxy;
and (c) zinc chloride, at a temperature between about -78°C to room temperature, preferably -
30 78°C, and the corresponding organozinc intermediate so formed is then reacted with
aryiiodide or vinyl iodide in the presence of a ¢atalytic quantity of palladium. The resulting
reaction mixture is stirred at a temperature between about 50°C to about 80°C, preferably
about 70°C, for a time period between about 1 hour to about 3 hours, preferably about 1 hour.
Alternatively, the anion so formed is reacted with molecular oxygen to form the corresponding
35  4-chloro-6-hydroxypyrrolo[2,3-d]pyrimidine compound of formula XVI, wherein R? is hydroxy.
in reaction 1 of Scheme 3, the 4-chloropyrrolo[2,3-d]pyrimidine compound of formula
XXl is converted to the corresponding compound of formula XXH, according to the procedure
described above in reaction 3 of Scheme 2.
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1.82-1.90 (m #Hnhalgtichlor (fbuffidtdn. Jhe abiv8 cbidpounds Bflthé Swerﬁid)\ ntby @B o(darfortnulatedH) ,
6. 20 {s, 1g|), 82%%@ 10.1 (br s, 1H). LRVs: 245 {M+1l). The title
conmpound o %?ﬁﬁlfs al repared by a nethod anal ogous to that described
in Exanpl e 59. ~vn~&cr-oi@ admi@§tration, the pharmaceutical compositions may take the form of, for

ERﬁt 2{'7 g pilzggfénﬂ;l@ l%b%ls Zﬁ' cgé/sruregl &[agargﬁ %pé{cfn'vgﬂtﬂhé?emgérgewtrq ;ﬂ%rmaceutlcally

5- Chl or o- 4- pi pé?qeaﬁahlelﬁwmemtﬁ pSMER o PH[ BINdIngy| 39@PS nil@ig.n ePregefatinized | Mpigg  Harch,
99/ 65909 polyvinylpyrrolidone or hydroxypropyl methylcellulose), fillers (e.g., lactose, microcrystalline

30 cellulose or calcium phosphate); lubricants (e.g., magnesium stearate, talc or silica),
disintegrants (e.g., potato starch or sodium starch glycolate); or wetting agents (e.g., sodium
lauryl sulphate). The tablets may be coated by methods well known in the art. Liquid
preparations for oral administration may take the form of, for example, solutions, syrups or
suspensions, or they may be presented as a dry product for constitution with water or other

35 suitable vehicle before use. Such liquid preparations may be preparer by conventional
means with pharmaceutically acceptable additives such as suspending agents (e.g., sorbitol
syrup, methyl cellulose or hydrogenated edible fats), emulsifying agents (e.g., lecithin or
acacia), non-aqueous vehicles (e.g., almond oil, oily esters or ethyl alcohol), and

preservatives (e.g., methyl or propyl p-hydroxybenzoates or sorbic acid).
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1- (5- Chl or o- 7Hugty as elpppitoBesddr pgtention @nemak; v h), -adetaming choovegtinnaioduppesitory bases
Decahydr oqui n Paint: - 192C, LRMB: 291.8. r; YAMPI tr Rd
35 5-Phenyl - 4%%)%’{5%%?%@4%{‘99‘? @‘ﬁf%’if?ﬂ%?‘o[z_, 3-d] pyrimd METHOD K
5- Br ono- 4- chl or o- 7HEopptrensisa{agmistitiop of Adrainkieatito by insalationetie selivatcpmpousids of
4-chl oro- 7H pygd ﬂl/é?'{tngn é)’re@brméﬁlb leem/%re(i%@thg*&rrp& m&lorﬁjbrssﬁ%e\ﬁ?gn krBm dar’pﬂnvp of

chl or of orm was ad 3.5 grans N- br onosucci nam de an he 40
resul ti ng 3% xtspra F%‘Fal'flﬁkéﬁﬁtf'érsqﬂieﬂﬁ‘br” pgg RYoHisi ﬁ@"eﬂbo‘r Ggonth éﬁ‘ﬁé?'a?ﬂ%

the pr gClbpl ]E altpﬁes\éﬁtétlon f%di)ﬁ&d sngzed‘cor\f(’élﬁér%gbﬁiéﬁﬂﬁer wilh tﬂﬁée}}c}?gggﬁéblel&o&llant
renove y filtration a ri un uce essure or di

(500 of the &%t STBHAIGRETe b ol Penca )Rt geithe’; Lod ™
2.8 Hz), 8. 60 dicxidebr bbher MEIBHORASL. In the case of a pressunzed aerosol, the dosage umt may be

of the: pr oductorrameRhOHBANE FySLE HhBY Bl arfot e Betllfes GonfyR WE T
to 0 C wasaddebuizenmay COMERS siityn pf SeUPHLY PlUiheaptYs sempeund. n&egsulesd asthd

the resulting c@?‘t?ﬁg@& gm&ﬁé ribrebkamble0 frém f qlatidProMuBdtie Sn iRRRE R asdkbRRYhay be
chloride (3 2 .9g10.0 nol ) was added, the reaction m xture warned to room

t enper at ur e aﬁ%r"yﬁt%dr@atams‘s aZPC}‘i"HE’r Rix °\/\§t°€F“p9bé{§’ G HR MR 3 SHiBPIeaRRYIehe
resul ting sol ibdsé¢ euonwethcloye drisktdrdhat i on and dried in vacuo affording 5.9
grans (89% of the fitle
T Benzeneail fonyl - o BRSO F08T Bb e b E POt oo myprson o1 55 PRI O
m xt ure of302. Gugcy BdrBidisinatioh Jo toé¢ averge mduitionreant fpotive Meatvedt df trermdnditidnsgetarred

(13.4 ol ) of Qb&?/‘ér(é INEStrinfh Qimm%oﬂh E!Fth?h'ét@é'mlgre%ﬁt J&? t%%s%h@h%&dl& bd NY

at 60 C for 2 ours ter oomterrpe ature, e reaction
m xture was péﬁfﬁ"‘ﬂﬁ“ﬁfﬁ‘é@%é@%ﬂt WRRSeHABt hane 20 (25 m_) and water (25

nmL). The di chl or omesdhiéyage fdraviRiiondapr d.retamnp\berméowny.ﬂar@u}é@ﬁee (oN%&%)( nd
concentr at ed to drdy&ness in.vacuo aff

conpound. ' H NRETAYH2TLIS 1 lepevesoe s 8”"%”5%” a'elp'g'r?"a{’%a 'B’F?fd s%th@hea"h:?"eéefe‘z m
4H), 7.53 38, ddbk od“puffZof@etdedl contaifd2q fg tal106D,ugrof@le ¢dmpolnd-bf the mvéhtion.Hahe
8.17 - 8.20 (nr:wlvr-:r%ah')d“:ailysdoséle3 wn(hsén ajérolg!))l'wil|'t|$e|\/v\|%lhin4 t%g'rgdge%.%orhg to(Mg& }'n'g. %\%ministraﬁon
may be several imes daily, for example 2, 3, 4 or 8 times, giving for example, 1, 2 or 3 doses
each time.

A compound of formula () administered in a pharmaceutically acceptable form either

40  alone or in combination with one or more additional agents which modulate a mammlian immune



.METHOD N 5- Phenyl - 4-pi peridin-1-yl-7Hpyrrol o[ 2,3-d]pyrimdine To a stirred
solution of the product from Method M (100 ngl0.237 mol) in 1. ®3rﬂ£Cq},

di oxane was added 32 ng (0.261 nmol) of phenyl boronic acid and 75 ny é 356
‘mol ) of tkidaséwePpot assi um phosphate foll owed by 7 ng (0. 008CTBR4)01 D
tetraki s(triphenyl phosphine) 30 palladium The resulting m xture was
degassed with nitrogen and stirred at 100 C & 48 hours. After cooling to
roomtenperature, 1.0 nL of methanol was added foll owed by 50 ng of NaOH
and the new m xture stirred at roomtenperature for 1 hour. The resulting
m xture was then partitioned between dichl oronet hane and water, the

di chl or omet hangysteay er wdn iagtinflamematolty 8lehtsarderto mbishtmayt ixdiude bukr grews lintted to

Th 24, , h 1
cthyl acotat el oRanee)” Y araning® e Rodh, 1bamih, 0% o (RTRRIS SRmE
(400 M) ( COOFeysperdaaigamycophepmiaierie. ACgIFoptr, 4aathioning 4e grimuzR) ) SR e, (28
I(-Izm) 4|7'|) 457( éz %éHwaprfb:DOKT% (l%é;) @moc?aloh'% *)JAtGaﬁll) gs;h@ ac&arﬁigoifhtem lgdﬂrofe% Hgﬁg{»{%n
conpounds of EREMEERaNGBORImEaQLy $ieralds le pW“'QO'?@t%Sﬁx%aéﬁ‘Gw”q #ich ﬁ@ﬁ“t340
g)e& (I\:/IrD LléegShGﬂ Exaypé adrwdistered 18 pBit b the 2802 oM¥2paR{eGRRAR fordks, PETHalEAR/ PPlikdAntd

5- (3- Chl or o- 4- PHESPHAFRBRIAI: £78i PP 8RS ¢ Jersnt JTiptn2scaedss Arsawng Re
Pi peri di ne LRM3aRRAdd fharniaXANPil pratifce.

5- (4- Fl uor o- phenyl) | Lo l- [ [

Pi pendi ne. LRVE: 297Fé50% (igc!sré]l@{ug)cé égX/ n %H'Ilsp)é( 6. %—8 1§ n‘?g/l%] tpéég/ mmgq{ every QZ hours,
5- (4- Chl or o- phwithjd f)rst48potpemsmpnmnveyll)oewpymnltotﬂdd{yzse@lnmwnmm thugke levels.

Pi peri'di ne,s LRVS: 31 W

5- (3, 5- Bi s1t (i fluor gﬁé&ﬁéﬂ‘ %éog?l &ra |rnfra enou forrxulﬂ_'cin or Neor'all* Qraéso Cﬂtnon or.
di ne Pi pendi necaps RS I&Q\@n@rallbgt g/kggmdyave@ét every 12 hours wuthm 48 hours postoperative.
ﬁRI\P/ISpgrQIBdIAfn %Owlazge!is ﬂoﬁ.@}eﬁlby BibbPrfcioapdih A tRugH 1BV, M di ne Pi peri di ne.

4- Pi peri din-1-y1-5- Eh? ?ﬂ“\}‘? agepts| 5P P foHTYaied Y BYsinRdeieenprasardingjty@ethods well
LR?/B 293h4 CYikblvh tbithose 6f drdinary skill in the art. Examples[of such formulations can be found in
S5- (4- Met hoxy- p L.peridin:d-yhs 7P - dlpyrimdi 25

B peri di no% R@g{‘%(%a s P #%q"ﬂ% %&Sﬂ 5 PY73H8L 24 A5 AL PYd ea87

4- Pi peridin-1-yl -5- (Fﬁbamlit)fd)ftﬂwqwmpwrsophemya9or'ﬂh¢irmhamﬂ0@{l®a®-a¢]=$p}abierﬁad$ toe
Pi peri di ne. 4

5- ( 3- Chl or o- pheny? J%mfis ol per éil hn&l_gn% er?’t@ rdngolfséra%e gtgyeffectlvgness for treating
Pi peri di ne. Lmysangy ogco@{ympgt@ramenzed by Janus Kinase 3 is shown by the following in_vitro
3- (4- Pi peri di nagkaytesgH pyrrol o[ 2, 3-d] pyri m di n-5-yl ) -benzoic acid ethyl
ester Pi per| di ne. LRI\/IS 465. 4. 35 EXAMPLE 75 .

2-[3-(4-Pi 22ri din-1-yl - 7H pyrrol of 2, 3- d] BR99RaHA$82%- yv| ) - phenyl ] - pr opan- 2- of
Pi peri dnme. LRMS~ 451. 4. 13 D E C JAKXJNCGD) BR9fstic-Aday

The JAK3 kinase assay utilizes a protein expressed in baculovirus-infected SF3 cells

(a fusion protein of GST and the catalytic domain of human JAK3) purified by affinity

chromatography on glutathione-Sepaharose. The substrate for the reaction is poly-Glutamic

30  acid-Tyrosine (PGT (4:1), Sigma catalog # P0275), coated onto Nunc Maxi Sorp plates at 100

pg/mi overnight at 37°C. The morning after coating, the plates are washed three times and

JAK3 is added to the wells containing 100 pi of kinase buffer (50 mM HEPES, pH 7.3, 125

mM NaCl, 24 mM MgCI2)+ 0.2 uM ATP + 1 mM Na orthovanadate.) The reaction proceeds

for 30 minutes at room temperature and the plates is washed three more times. The level of

35 phosphorylated tyrosine in a given well is quantitated by standard ELISA assay utiizing an
anti-phosphotyrosine antibody (ICN PY20, cat. #69-151-1).

DND 39/IL-4 Cellular Assay for JAK3 kinase Inhibitors
The DND 39/iL-4 assay is designed to find inhibitors of JAK3 kinase activity which

would be prime candidates for immunosupressive and/or allergy. The assay uses a B-cell line

40 called DND39 which has had the luciferase gene driven by the germ line IgE promoter stably



PCT/1B99/ 01110 5 EXAMPLE 76
4- (2- Met hyl - pi peridin-1-yl)-5-mtolyl-7H pyrrol o[ 2, 3-d] pyri m di nle3 DEC 760,
. 2-met hyl pi peridne. LRMS: 307.2. EXAMPLE 77

4- Azepan- I tolyl-7H pyrol o[ 2, 3-d] pyri m di ne 10 Azepanpernbih1n07. 2.
,  ~Yennoi lﬂbz%%/%%@ O
4-Pi peridin-1-yl-7H pyrrol o[ 2, 3-d] pyri m di nesh-carbonitrile To a stirred
solution of 4-chloro-7H pyrrol o[ 2, 3-d] pyri m di ne-5-carbonitrile (54 ngl0.3
15 mmol) (prepared by the nethod of Townsend, et. al., J. Am Chem Soc.,
1969, 91, 2102) suspended in 3.0 nL tert-Butanol was added piperidine (59
pUD. 60 nMmolg) . idthgrate@snib toh@ @f eXdhisreosemses.t vaenhipadeeckigtare fimulted @ith .- the and

after cooling to r erat ur sferre ratory funnel

and di | uted wRSRURSH Wg P13 ) ke = e LR Resd &’QP&?M%%SH ¢ Qo trapsdger by 1

N HCl) the corﬁi‘ﬁﬁéd SATE cthien bla'gderte thvee permeiog Ugit echroter @htd Btanks tttangripticdOof the

pot assi um hydr ] i e i

col | ected by f||9 fggﬁa_b Lﬁa{h}%é e%\%\%?%&;rgn %nggaggloggﬁeg% g}r{wpée%&g%dpromeeggure

to give 29 rrglqcﬁzwe@ﬁsatﬁégﬂws@%orrpound as a colorless solid. M 209 -

42“]_-01 C8 1; J(\J:R (426) th‘[ﬁ@%&@%ﬁﬁ gr@)vnl?w RﬂMF?M@) st}plé nte@l'vb invéﬁﬂ%%)m%%lzgeé m

5- Et hynyl - 4- blFﬁ‘@r RamML PJ%’U'WM?Q%”BT/Q“ @e’U’FH?RlTﬁedie re/EEiREme from 1x10° to

j Chh: or o- f73le Ode@:dewmr @bmli021x3oﬁct]nmh6a)mc@hsw}ﬂlb Bééazt%b&{t;hgeén ﬁleﬁdégl' ‘Pﬁbnc8§f it 12
chl or o- pyrro nmo i ssolved in

chl orof orm vvasdué\'?ﬁj Wﬁe@‘%gmo%% "O? 8‘? ek i odosucci ni mi de and the 30

resulting m xture Bxa0cdNGEAS getd bnaxpldtedt m11d0qurof RAMI 664ocmblemgntéd3wm0@‘m heat

t enperat ur t. oY) Jitr on a | ed nder

reduced eresss u'kr]agt'%g or% @Lgﬁgar"gﬁemﬁgg}f X”&f“‘ }"1' hgr?l%:ie{; [Me? gécj)ﬁg R/I’:*‘ﬁ-ﬁb 4

7- Benzenesul f dNytc) 4Cgrhl>0wms &e divdes Seralfyyt:2 ol QMSQ&tad]np)atﬁrnMd@ mepm5|nTms tvelt | e

om it hoa: oreFPRpfithe il Rt A Y afif 2564 BiEfor Prifr (Y chen LA ol SRl 9511t
279.7 13 D BoguIzHBP oggrlumseeé’ﬁaubee@cwmm & treoympopYbdilgtions @re added to
7- Benzenesul f Qﬁy&auéawmaméteelap@r tdioncb, Yok ozbh&yrr rAcaLpJn% n%urd]z.@%nrdf B ﬂ/z[;m ;LIhe

title conpound was re ared the procedure describ u3|n
the product® frbfe eQ°?“6 %‘Po’&lif& t’FfBa't?%“F%!“@B?ﬂDBUHd“ ‘iﬁr\?sng’ﬂ'é?“(’

329. 1 METHOD Soddentration of compound is from 20 pM to 156 nM. The cells are then mcubated overmght

7- Benzenesul f i th rrol 0 3d
] pyri m di ne Tg%g{lsf %UE ﬂﬁ élp e(r] hex cﬁénfh eqfét%b‘?gé@rﬁ%%/\hg'sn %%xlle tcéod 'iugﬁljo'l%
mmol ) of the pmlmdeﬂ:tTﬁer@mrwsumr@Bmt |51@r¢fgily(remgvemml @spm«omwp‘_pem 8(WeJl maidldde
and 58 ng (0.0% ruma# a»B@fw.d; %sne.afhlaﬁetnﬁagnéeuwh@mem ) ;Eén{a&e%deeheﬂ THk Oﬁéllg'i'ﬁem_

m xture was then add triet am ne an .
(1.5 nmol )2%f r?wseeww i thsxPaéef' Fféﬁﬁéf"&g t‘aad’@P'ﬁﬁfﬁi whita ArliPlae.n 0GR of Packergs

The resulting meéué@e,stt.g5Jdegjtoaﬁewg@mmgmqplg@ure for 3 hours, at whi ch
time, 5.0 nL of Wat_ﬁﬁ wer e the m xture extracted wt

ethyl acetate. The pllog@g%@plgiﬂlpgﬁe s reparatign of e Wndéﬁﬁthe present
concentr at ed iinveugaibat it iEmet lmsdjtotthmq;etailsulcbaeqmr weltifd polits afeli@coreuted.f NRIE daya

(899 of tne (11 [R0R R atstyer MuRFARRAY S Wore RS Bl helipph Bl Gurk? e

5- Et hynyl W-plspmphmhem{qaumﬁethtwwfwm wilezs dtheiwise sperifiédle Comreercalireagents were
solution of th o} f S ( 1044 i SS 0
mL of dry THF L@ézgaagﬁﬁgt fﬁ'ﬂmw%g;e'dag%" ﬂ'%l EB m %P?ﬁ%r&f% %Muf%fﬁ&o?c’ 25
t et r abut ylI ammhiNimethviferramide; fowHResotphien Mass,Prectig (IFRM@LM'QJG secorded @n #itherdom
tenperature fewldk mdnéﬂae%gag@h%nuzxf@scn%easfoe&éteﬁ <5;9mamms)t kAROkissHR! (B MR
(3.0 nL) containin red at room
tenperature f MaSEERtWH%FE%P ’Sf‘ﬁﬂ'rec%’??é‘&?ﬂ Pﬁlz%tt?” (’?\PC&'&E'G‘?P"“W%’“ UELS 1PUOQ miture
partitionesb beﬁv&emnwxemerawm at 19y | foratetaaideas tite idnizing| agraet atcerd 3y @mbisashed
w th water anqebrl e, dfrrsg 2 PYSE MySO~ and concentrated to dryness in
vacuo. The cru epeﬁ? FUET =30 was purified by silica-gel chromatography (2:1
et hyl acet at el hexanes) affording 72 ng (64% of the title conpound as a
white crystalline solid. M 179 - 181 C. "H NWR (400 MHz) (CDCI3) d: 1.72
(br s, 6H), 3.20 (s, 1 H), 3.82 - 3.83 (m 4H), 7.47 (s, 1 H, 8.35 (s, 1
H) . LRMS: 227 (Ml ).




.13 DEC ~QU2 WD 99165909 -35 5 CLAIMS 1. A compound of the for rrula‘ Rét F3

I Hor the pharnmaceutically acceptable salt thereof; wherein R 33

of the formula /X\ ~B)rr~::... ..... \Dn 'l IVA / ENI10 vvherel n the

“dashed | i neypepeweent s opti onal doubl e bonds; m sO, 1, 2or3; nPCHIEPY/011102 Or

3; PCT/1B99/01110 X, B and D are each independently oxygen, S(Od wherein d

is 0, 1 or 2, NR6 or 15 CR Re; A and E are eagh CR Re; and R6 is selected

fromthe group consisting of hydrogen, (C,-C6)alkyl, trifluoromnethyl,

tritluoromethyl (C -C6)al kyl, (C, -C6)alkyl (ditluoronethylene),

(C -C3)al kyl (di fl uoronet hyl ene) (C, C3) al kyl, (C, -C6)al koxy(C, -C6)acyl,

(C, -Co}al kybam no(C, -Cs)acyl, ((C, -C6)al kygpataeiew(C, 20 C6)acyl,

(C6-C,0)aryl, (CS-C9)heteraqaryl - r B

(CS- @) het eroaryl (C, - Cs) al K eton - Ax‘ﬁé—gﬁéﬂwxm"w”'amme
Cs-C,0)arYi(Cs-C,0)arYl (C, - Cs}al kyI (C3- w&al kyl,

C6) cycl oal kyl (C, - Cs) al ky K

- Cs) acyl oxy( CZ- C6) al kyl ; ‘

erazi nyl (C, - 06) aPKyKure(af, 2@6)1%16 Ol BICA-ctigyoa Hepyrolof2,3-dlpyrimidine (prepared

- C, a) ar {&( Cpy (HR) Rdtk it (Kavel)ialaky Ichem. Soc., (1960) 82, 131), the product from Method A

C9)heteroar%l(c Cs) al koxy(C, - CG al ké C%{)]alk It h Cs) al kyl ,
25 C, o) ar y(eRnYE2L @B‘P&I%?I m'(@‘ e@@)’ P%Wa&ﬂ“l’ D1 a‘eété‘ﬁb&l ngy1|00 C for 24
C o)aryl SUhidréﬂyTr(eGeac,%) ﬁxi)d&yé wa$ £3de8 Joakdtyr , suidifienysl fHC witBs Rl Hgiochioric acid

2 06) gl) ﬁ; Iy!strsn ul f ? C}’ éﬁ%%cﬁ%ath lé{e r&leﬂ&%&gﬁﬁnﬁéﬂteﬁd? EH 1ég-jltg|1®Foduum hydroxide

R'CQO( C, - C6) al kyNaOM)eTbe resiRling prefpi@teowasHiltBrel nddeadan Ivadte tanbtaiRZ263 amge(88%( bf

d d 1 Lkyl
 ndependenshy BRLGE b 9T 280080 ANAR Bl OE0BIEA0AN 24 o, )l
Cs) al kyl wher eil 83 R, 458, (1@3-(o6Y aﬁ'yIJpﬁ ped Hz)i hE3- 1(9@6mC4d11))a?f%a 5 p) a8y, (HIS
13 DEC 200z \/\06%9@5@09 36 ). 7ldd @9% Q233 1) OINEL GHLAOKI(BY, RAL.AERAS; 231
(C, -Co)al kyl pi per azrm C o0)aryl ( ) al ky pI per azi no,

{ C5C9) het er oar ¢, - C6) aI kyI p| per azno, rmr phol i no, thionorpholi no,

pi peridino, pyr rol i Gthd\ftie dBMPBIiridd Yof Exdnfples @Eﬁhaﬂ'dfé":r@bm@/b method analogous to that

(Cs-C,0)ar end het er oar yl pi peri dy

( C6- C, 0) arép %985'%?"149‘5’&”&?’593 ‘dyl, (CS-Q9)heteroaryl (C, -C6)al kyl pi peri dyl,
(C, -0Co)al koxyacyl (C, -Co)al kyl am' noaryl , EXABIRLER) al kyl zam noacyl or

(C -C6)acyl pi perldyb;n_}_g B ASahi HoSBlERI LGl FOM t he
group consisting of —%m—rro-—%—g‘ro XY,

(C -08)al koxy, (C, -08)alkyl ami no, {(C, - CG)E&BM;L)% no, (C,-C6)acyl amo,

(C -C6)acyl (C -C6)al kyl ami &gsm&ﬂwmoé%m@%@bhﬁﬁ%ﬂ 3-d|EFr|m|d|ne
(C, C6) al kyl am noacyl, aé Lzam noacy am noacy ri1Tuaoromnethyl,
trifl uoronméPhyl (C, C@)6 "1999\‘)"”’(’@“0'@) RM$1238di T 1 uor onet hyl ene))

(C, -C3)al kyl (di fl uoronet hyl ene) (C, - C3) al kyExAmmdLS C o)aryl,

(C5-C9) heteroaryl, (C6-C o)aryl( al k

(C6C, o) aryl ( C6- Co)aryl (Cs-C, 4 H A
(C3-C6) cycl oal kyl @%ﬂﬁb@)uwdlm I29$(C CG) aI kyI hydroxy(C CG) al kyl ,
(C, -C6)acyl oxy(C, -Co6)al kyl, (C, -0Co)al koxy(@ﬁ@%ﬁ# kyl ,
pi per azi nyl (C, - C6) al kyl (C C6) acyt am no( kyl, piperidyl,

(C, - Co) al kyPpi peridyl, (06 3.p el imethy) . BIpEZ, dgipyrimidine

(CS- Cs) het er oar yl ( Cy: sﬁ%éﬂh?g%y Gne. q@almgmm 2F. 25@60\,%%% bR.9(C, 20
C6) al kyl, (C6-C,o)arylthio C6) al kyl , galkylsulflnyI(C Cs) al kyl ,
(C6-C, o) aryl sul finyl (C, 08)al kyl, (C,- Cs)al%e&i%nyl (C,-C6)al kyl,

(C6-C, 0)aryl sul fonyl (C, - CG)aJ; i

(C, C6) al kyl am no(C, al k y

R' CO(C, - 36) al kyl or ‘{?S% %i"%'&‘" ) '2%*R-0 or R-R2' N
wherein R-3&nd RZ' are each i ndependent |y EAMRLEd from the group

consi sting of hydrogen, (C, 4. | ) ' : oy (C5 25
C9) heteroaryl (C, -Co6)al kyl ; Sty btidih-426
wherein R" is (C, CG)PA\?WleJPﬁﬂ@Wa“zP'n e't'(‘Q:%Q'r@ W) arfrpi
(C5- C9) het er oaryl pi peraznmo, (C, -C6)al kyl pi perazi no,
(Cs-C,0)aryl (C, -C6)al kyl pi perazi no,

(CS-C9) het eroaryl (C, - C6) al kyl pi perazi no, norpholino, thionorpholino,

pi peridino, pyrrolidino, piperidyl, (C, -Cs)alkylpiperidyl,

(Cs-C,0)aryl pi peridyl, (C5C9)heteroaryl piperidyl,

(C6-C,0)aryl (C, -Co6)al kyl pi peridyl, (C5-C9)heteroaryl (C, -C6)al kyl pi peri dyl

or 30 (C,-C6)acyl piperidyl; or a group of the formula O~(CH) ~ 1fV 2p Z
wherein pis 0, 1, 2 or 3; and Z is hydroxy, (C, -C6)alkoxy or NR R2 wherein
R and R2 are each |ndependently 35 sel ect ed fromthe group consi sting of

~ g~

Q6

e

88889

(
(
(
pi
(
(
(
(
(
(




~t~r Luuj WD 99/65909 -37 5 10 15 PCT/1B99/01110 C, o)aryl (C, -Co) al Igyb
(C3- C8) cycl oal kyl, (C3-C)cycl oal kyl (C, -08)al kyl, RS(C, -08)al kyl | EC 2002
+ (C,C5)al kyl (CHRS) (C, -C6) al kyl wherein RS is hydroxy, (C, -C6)acyl oxy,

(C, - C6) al keoysg/ggdger azi no, (C, C6)acyl am no, (C, -C)al kylthioPCT/IB99/01110
(Cs-C,0)arylthio, (C -C6)al kylsulfinyl, (C6-C, 0)arylsulfinyl,

(C O al kyl sul foxyl, (C6-C,o0)arylsul foxyl, am2ao, (C, -C6)al kyl am no,

((C -Calkyl)2 am no) (C, C6)acyl pi perazi no, (C, -C6)alkyl pi perazi no,

(G C o)aryl (C, -0C al kyl pi perazi no, (CSC9)heteroaryl (C, -C6)al kyl pi perazno,
mor phol i no~ t hi onor phol i no, piperidno or pyrrolidino; R (C C6)alkyl,

(G -CS)al kyd (CHRG) (C, - C6) al kyl wherei n R6EKAMPLE®r i dyl ,

(C, - Co) al kyl pi peri dylk., , .
(C-C o)aryl (C - Cs)a¥17£l QI iperidin-4-yl]-1,3-di

(CSC9) het eroaryl (C, - Co6) al kyl pi perldyl or2-gfeen n is at least 1, D and E, or

D and X, are each G,Rdinld@-1ad @G%Bénz@'muc&&&é‘pﬁleﬂﬁg}@&ﬁ i@KQ@NbOQ%@l@eJM 4V‘“h
the carbons to which they are attached, to formgroups of the formulas x G

"\{~~a ANN M4 or V wherein the dashed I|i sent optional double
bonds; 20 @is 0, 1 pﬁeﬁ;-smH -fyrrdio[a 3] pyrini@inaby e jsraskadpire . s1@dtdnMlorfe  J,

GR Ruher of n Ro, R RO O e PP ADA0R B HRIN P 2H D and E are
each CR R and mis 1, A and B are each CFE&,ME&EN_ ~N/ respectlve adj acent

R groups may be taken t oget are 25

attached, to forma group o 99/ 65909 - 38
IR(X)~ " ~~)a 3-Methylpiperidine. Melting Point: 176 - 178°C; LRMS: 217.1.
}

15 EXAMPLE 11
4-(3,5-Dimethyl-piperidin-1-yl)-7H-pyrrolo[2,3-dlpyrimidine
3,5-Dimethylpiperidine. Melting Point: 258 - 260°C; LRMS: 231.
EXAMPLE 12
4-(2-Methyl-piperidin-1-yl)-7H-pyrrolo[2,3-d]pyrimidine
20 2-Methyl-piperidine. Melting Point: 144 - 146°C; LRMS: 217.1.
EXAMPLE 13
4-(2-Ethyl-piperidin-1-yl}-7H-pyrroio[2,3-d]pyrimidine
2-Ethylpiperidine. Melting Point: 112 - 114°C; LRMS: 231.
EXAMPLE 14
25 [1-(7H-Pyrrolo[2,3-d]pyrimidin-4-yl)-piperidin-2-yl}-methanol
Piperidine-2-yl-methanol. Melting Point; 135 - 136°C; LRMS: 232.9.
EXAMPLE 15
1-(7H-Pyrrolo[2,3-d]pyrimidin-4-yl)-piperidine-3-carboxylic acid diethylamide
Piperidine-3-carboxylic acid diethylamide, LRMS: 302.1.
30 EXAMPLE 16
2-[1-(7H-Pyrrolo[2,3-dlpyrimidin-4-yl)-piperidin-2-y|]-ethanol
Piperidin-2-yl-ethanol. Melting Point: 139 - 140°C.
EXAMPLE 17
4-Azocan-1-yI-7H-pyrrolof2,3-d]pyrimidine
35 Azapane. Melting Point: 225 - 226°C; LRMS: 231.3.
EXAMPLE 18
1-(7H-Pyrrolo[2,3-d]pyrimidin-4-yl)-piperidine-3-carboxylic acid amide

ro-henzoimidazol-

Piperidine-3-carboxylic acid amide. Melting Point, 283 - 285°C.



XL YNs N~ N %5 wherein the dashed bond represent optional fnglEIEe m
bonds; a, G J. L and Mare as define above; risOorl, rcrns99/o i 4y
is 0, 1or 2; and 10 RR W Y and S are each independently oxygen, S(Od
“wherein d we ®65%90r 2, NR6 or CR RB wherein R6, R and RB a{EI/HIQENIPned
above; RZ and R3 are each independently selected fromthe group consisting
of hydrogen, deuterium ani no, hal o, hydoxy, -3#tro, carboxy,

(CzZ- Co6) al kenyl, (C2-C6)al kynyl, trifluoronmethyl, trifl uoronethoxy,

(C -Co)al kyl, (C, -C6)al koxy wherein the al kyl or al koxy groups are
optionally 15 substittued by one to three groups selected from hal o,

hydr oxy, cafboxy, am no (C 06) aI kyI t hi o, E__gB_E_Aﬁkyl am no,

((C, -C6)al kyl ) Zam no, oF: Z

(CB C9) cycl oal kyl or 0

(C3-C, o) cycl oal kyl , Dl(re%wieyr&)herpéryérar‘waxvelf"cg:fmes31;91 @?%’r*ﬁws 2322

((C, -06)al kyl ) Zam no, (GC6C, o)aryl am no, (ExambLekéylthio, (06 C,o)aryl thio,
(C, )aIkyIsqulnyI - ar Islfénl_— CB6) al IfonX
( e
(

C6- C, o) aryl sul fon EthyH! Mﬂ- Y acetam;

C, - Cs) al kymm noCO-N- E(r%ymr)jheat;&raoaarybe N &lingdMyintetozr- deyCl IrinE:\d74 ar

(C6-C,0)aryl wherein the heteroaryl, hete LKM 3 kyl and aryl groups are
F—o—a:i&) aI kyI .

optionally substituted by one to three ha
(C -0C6)atkyl -CO NH, (C, 448-Me D : r in€s) al kyl ,
(C, - C6) al koxyCO NH-4 | %)n%{ ,}?dc y 1 " lkoxy,

car boxy, car boxy(C i I"kKy t%ydﬁgd@g? (‘;;)Qq} M&r&c} ?)??E‘R §633%2
benzyI oxycar bonyl (C, - CG) al koxy, (C, -0C6)al nyl (C, - C6) al koxy,

(C6-C'o)aryd, anino, am ne{-GH-ERA[ESld]pyimidatd-A)-EEroRR- RO MY ARENRP

(Cs- Co)aryI(CC6aIkox carbon mnQ, (C - al Kyl no,

((C, -06)al kyl ) 2am nfyrmof %R’iﬂ’ Aﬁﬁ%?’em&é? Q@%CQL'BMS' 219.3.

((C, -C6)al kyl ) zam no(C CG) aI kyl , hydroxy é €48} af koxy, car boxy,
car boxy(C, C6) al kyl, (C, - ng ro%
(C, -Cs)al koxycar bonyl (C
(C, -C6) al kyl - CO- NH Pyreidim8-yl- édé&nﬁ;ﬁa) thg aognt:rzaaranrc LRMSn 24600 NH-,

(C, - CG)aIk%amno CONH, ((C -0C6)al kyl)2a PEPz

(C6-C, 0)aryl am no- CONH— (CS- C9) het er oar H-

(C, -Co6)al kyl ammo- CO- NH- ( C (%&;ﬁrqml-plpendmd-yI)-7H-pyrrolo[2 3-d}pyrimidine

((C -CB)al kyl ) Zam ngriMdrice, MEBAGP A 106 - 107°C; LRMS: 245.3.
(C6C, o) aryl am no- CO-NH( C, - Cs) al kyl

{ CS- Cs) het er oar yl ani no- CO- NH- ( C, - 06) al kyl EXAMPEERS ) v sul f onyl |

(C, -Co6)al kyl sul fonyfam no, @Q4-Met))yadplpgtasin-f -glgLvHaxyrmto([m-dm}uaindwé , (C6 35

C, o) aryl sulf onyl su n.no, 0

(C6-C, a) ar%/gfsul fony%la%p '&%)*’l {%ym’?ég?“‘l%% E C 2002 WD 99/ 65909
PCT/ 1B99/ 01110 -39 5 C6) al kyI sul f onyl anmpE XAMPLE 26

(C - C6)al kyl sul fonyl am no( C, - C6) heVdzin-{- {1 G

(C2C9) het erocycl oal kyl; with the provrso A X, in formulas V
or VI, is defined aElPNP@"Q)rMWQF@‘MRQ‘*a?ﬁ?f%r R3 must be hal o; with the
proviso that when RZ and R3 are each indepgAmenEly hydrogen or (C, 10

C6) al kyl, R cannot be unsubstrtu&ed Lp di h th rovi so that
when R2 ant®R are each hydrogen——ﬁa—'g-&#ﬁm v M’ %4 rmophol i nyl or
pyrrolidnmyl; wth theappnewdiingtAvat: 2apEnLAIS:A1d.3R are each hydrogen, R
cannot be pi perazinyl; i and 15 with the pravisgoghat the groups of formuls
IV, V, VI or XIlI do not contain two or nm'-e—oxygens, sulfurs or

conbi nati ons thereof in adj acdHTH{PYHT dip eqdrding to
claiml, wherein R r [ 53Hoa. |/ rt:~"" ' A~ /EN
wherein the dashed #rﬁoéa?gpﬁe@gﬁigsﬁﬁgtz?gngg@ Lﬁqséygg?lds 20 mis 0, 1, 2
or 3; nis034,20r3; X, B and D are each i nEXAMPHERD| y oxygen, S(Od wher ei n
dis 0, 1 or 2, NR6 or CR YnetiAnBpr NR6; 25
or when nis 1, D and E are P’ are_each CR RS,
the respective adj aB®@Rtding3- )ﬂf"?ﬁﬁ'@dnwmf}% ?'atké?ﬂ ?oifé*t%gr ER%-Phe car bons
to which they are attached, to forma group of the formula /R ~X)r G

"~~~a XIll L s N Mt V\/nerei n the dashed bond represent optional double
bonds;

§




.13 D E C 2002 WD 99/65909 -40 5 a, G J. L and Mare as define gxﬁﬁ 2000
risOorl; cis O, 1 or 2; and PCT/1B99/01110 R, W Y and S are e

. independently oxygen, S(Od wherein d is 0, 1 or 2, NR6 or CR RB wherein
Rs, R andy, ,as defined above. 10 3. A conpound accor dimgr/isvyeiia m 1,
wherein Rz ané are each independently selected fromthe group consisting
of hydrogen, (C, -C6)alkyl, (C, -C6)al koxy, (C2sC, o)cycloal kyl,

(C3-C, 0)cycl oal koxy, (CzZ-C9)heterocycl oal kyl, (CS-C9)heteroaryl or
(C6-C,0)aryl 4. A conpound according to claim1, wherein said conpound is
selected fromthe group consisting of: 15

5- Fl uor o- 4-si peri di n 1-yl - 7H pyrrol o( 2, 3- BkpMPLEBAI ne;

4-Pi peridin-1-yl-5 i f Jor thyl - 71 pyr ol ol 3-d rimdipe:
2-{3-Et hyI-4-[rreth1 7 J di e WviiE acid 'éth leterentyl}
propan- 2-ol ; Pipendine-4-carboxylic acid ethyl ester. Meltmg Point: 139 - 141°C; LRMS: 275 3.

2-{3-Et hyl - 4 [ (2- hydroxy-ethyl) - (7I—|—pyrroégA,3,P§Eg] pyrimdin-4-yl)-am no]-cy
cl opentyl}propan 2-ol; 20 —

N, N- Di et hyl - [3(1- &3 AIR) Aryl)-pipgfiging3¢p ifi atichethyhester penzy
| ]- et hanely - dl am N8peridine- 3-carboxyl|c acid ethylester. Melting Point: 139.5 - 141.5°C: LRMS: 275.3
2-[1-(5- mTonI 7H pyrrol o[ 2, 3-d] pyri mdi p-4-yl |per|d|n4yl] et hanol ;

5- (3-1sopropyl - phenyl } - 4-pi peridin-1-yf-7 [ 2, 3-d] pyri m di ne;

&23- (3- ?/bt hyl h 3:—I-i m dazof - 4- ) FH-Pprirgle 2, Jd)py dimidin4 g pyderidined-2i] Sthdhely r i m di ne;
5 5-(1-Methyl -1 . . on. .

H-i mi dazol - 4~ yI ) - 4- Py RNE0gh M?'Fﬂgpf}?'?t 1952382 RYPi 3P ne:

5-(2- I\/Ethyl pyridin-4-yl)-4-piperidin-1- yEXXMPPEGS ol 0[2 3-d] pyri m di ne;

5- Chl or o- 4:pi peridin-1-yl-7h py '

5- Chi or o- 4 (oct ahydr o- |ndot- =

5- Et hynyl - 4- pi peri df- Hbelwvlpﬁmepwt'ﬁg geipt: 39@FpWM$n2dﬁne 30

4-Piperidin-1-yl-5-mtolyl-7H pyrrol of 2, 3ggdApLERy di ne; and

4-(3,3-Di et hyl - pi peridin 11yl) 7H pyrrol 0[ 2, 3-d]pyrimdine. 5 A

phar maceuti cal conpositi MM&!EE&HMr or
condi tion sel ect ed 4-TivRh@MpiphERIMEP Ming PRIne abgeen)rRMSIRES, nul tiple
sclerosis,_rheumatoid arthritis, psoriasi T di abet es and

conpl i cat |%9ns from di abet es, cancer, ast hgéf‘—méﬁ-gééc 35 dermatitis,

aut oi rrrrune thyroid di sordﬁ-(s thyje:ratyilmﬁpetmdnhmw]}ﬂ-@wm[s 3di)pemsdine

Al zhei mer' s di sease, I ) th s or (b) the

i nhibition of protel ‘13 rfri/é:_ﬁ@g? %e%{%?rhdﬁ‘seyegﬁgﬁh%&?hgmggﬁaAK3) in a
manmal , including a human, conprising an EXAMALE@E a conpound of claim1 or

a phar maceut i cal | y accept abl £3-Dfhdthy IS &Rfin-1 5 irbfors, B-dfisithi@hsor ders or
condi tions_and a pharmaceufica e carrier 2 WO

991 65909 -1 PCT/ | @%M%ﬁ@'@”@"gﬂﬂMrpﬂEé%lQ:érBMéo??dos| tion for (a)
treating or preventing a disorder or condEXAWMRLESYected from or gan
transphant rejection, Iup_F 5 Qs 8y il rligr‘tls
psoriasis, Type | dlabet' e S0 eer, ast hna,
atopic dermatitis, lapermilrue?aﬂa@okﬁ!yacjd deitlsg)Pdmr 3;59 -UB&"@r BRMS3028! | t i S,

Crohn' s di sease, Al zhei ner's di sease, IeuEWngg ot her aut oi nmune

di seases or (b) the inhibition of protei n—tyrosrme 10 ki nases or Janus

Ki nase 3 (3%RK3) in a manmal , 1tie Peya-4-azatreycialsahd%2b&idpeantpunt of a

conpound of claim 11-ﬂretr@mhﬁt@ﬁe@[utstoq@nwd.@@wﬁb@bmaf@dn&yctotw §@écan@! one or

in conmbination with on ) ditional agents which nodul ate a
mamal i an i mnM%t'Ws‘t"?érﬁf’érz@@ PhLF%MﬁI fhf1 ammatory agents, effective in such

di sorders or conditions and a pharnaceuti exaMpLEGSEPL abI e carrier. 15 7.

Use of a conpound of cl aMMca ogeeptahl e salt t her eof
al ono or in conbination wEKNIG7HEPYE % gmydin. '{'4’ ﬁéug ~odul at e
a merrunal 85 i nmuneDesyatydoqudTolinet MItmngnhﬂgmnm&dRMSawrﬁs for tine

i nhi bition of pxobein tyrosine kinases or na'9e 3 (JAK3 ) in a
manmal ) i ncl udinb a hunman, 8, UseofaeE:](ﬂm’!'Elﬁlo Ialmlora

phar maceuti cal | y acg&fhi7hitysro: g Bt qi9r i £f
one or nore additi Oﬁ@érndﬂgﬁf?ltp'?oﬁfdnlc'a% ey ek meﬁnaﬁs‘mahma%smmssso@uem or
with antiinklamatory agents, for the treatnent or prevention aFa di sorder
or condition selected fnmor~, arWsplant rejection, lupus) multiple
sclerosis, rbc~unatoid arthritis, psoriasis) Type | diabetrs and
conplicat9or~s x~m di abetes, cancer, asthma, atopic dcrrnatitis, autoimune
thym d di sorders) ulcerative colitis, Croha's disease, Al zheiner's 25

di sease, | eukenm a and ot her autoirrnnune diseases in a mammal, including a
human. 9, Use of a cvm pound of claim1l or s pham-aceutically acceptable
sett thereof , aI one or in conbl nation with ~ono or note addi t| onal ~agents
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.10. Use of a tonpoilr~d of ela>.m1 err a phsrrttar~uC cally accep iﬁgé
ssJt therrof , alone ax in conblnatlon Wth one or nore additional A0E
whi ch nodul ate a manrnali:ut imune systemor with antiit~lartunatory
‘agent, forwbhgehgegparation of a medi canent for the 35 ~e~~t porpBgwv&Eni¢ on of
a disorder or condition selxted tomorgan transplant rejection, |upus,
multiple sclerosis, rheunatoid arthritis, ps&6iasis, 'Type r diabetrs and
cr~tplicar~ions fromdi abetes, cancer) asthnma, atopic dermatitis)

ttutoi nmune thyroid disorders, ulcerative colitis, Crohn s diseaskE,

Al zhc. ~imer's di sease, |eulcem a sod other aut~i nmyune di seases in a
rnornmal ) iSncl udi ng s human. .A3. A AY. A N@Mﬂﬂﬂﬁﬁﬂ AY y. Aa. A3E. A Al

.AYS. AL A AYR A H Al . A3! aN (78 ;

. AS. AYa, . Al 5. Af n. AF?. Al

A LA, . Al _A39%R: &n|@4gxdﬁg3-yl proplonic acid. Meltlng Point: 217 - 219°C; LRMS" 275.3.

I(](X(]#r# OX2~X~XXXXXXXXX| >8~ xxxx|x>x>x>gx%mb]§]?70p<<xp <x77~~9|78>7x779>
<| 27" ?>??2222??7] <>px| >p08x<<| x>| x <B><>| X <XX<]
8??27?~>pxX8<<<<>><<<KK<>><XXP0? re
d@@ @i#. #KP>~I>I||mwaﬁﬂ%mﬂ<&ammpﬁﬁm°ﬂﬁ?2b?@?@%ﬂ?%ﬁpx|><<8888x8<8888888888p
888<888888888x8<<<<<>B8<8| 8888>8<8x8x8888>8| BuBfr $888888>8| 8x<8| 8888888<<>>x
XP<>??>?XX?| ~??>222?2<X??2?2?2~2?22PPPPPXXXPPPRXXXXXPPPPPXXXXPPPPPPXXXXXXXPPO” 2~
?2?2?7>>>>>>>77727~?7: 9a" 45 3 G({HPyrretel2 <] pyrimidin-4-gip-piperidin gy }-propionamitte ~C

(#. #. x|?|<0pppppxx&ﬂﬁg PI IIFBPRQRHPQQQRRHQQRQH p@pfe B IPPF <S> <X <

X XX

<| || <=>>>>>>>>~?>><X P~20??7~| =827>777~~ | ~~2>]1 12| || ?] 2~~~

| | <?xy~ y’7p’7|xx| <?<?<>888~8<<:/d45 C /d/d(M&L__ ?>~~x| : &2/ 45 ZC

I'1(/#. #.]0rd nk 4-(2,6-Dimethyl-piperidin-1-yl)-7TH-pyrrolo[2,3-d]pyrimidine
, ') x$. }~ytoje [V]ca%ca]ca cajcajcajcalcaJcdalcaj caJcaj cajcajcajcal cTal] cal
c: al ca] caV]ca]ca]c idingy |\ ’ME 2Pt a] ca] cal -/ @
PHTHREpr e pe="""""|w nmhb] X] ] c<a] cal] E)agmpllmee] ca] ca] ca]ca] ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]c.] ) c ] ! ca' ca_ca.c.]I |
"H# Ho#l HOHHSZSASCIPSEBTY GaRE S BRSO R RO G i RIPPAN4-8a] ca] ca] ¢
a] ca] ca] ca] ca] ca] cai?nper]dmaB]-yia]ocax]-E-a] d\éﬁ]lttr@]P@a] dag 8 a) 8%4°CaAlRNG: 28). ca] calcalcalc

a] ca] ca] cal£al! 34c556s62666779Q39; *; 6; : ; XAMPLE 46
\ =B=CDE=FFFFFFFFFFG} xsni d_Z ?ta'%caﬁ-caj a] cal ca] ca] ca] ca] ca] ca]

ca] cal] ca] ca] ca] ca] ca] ca] &4 i oAIR P RVOPER-E-QY HI | |11 JJ
" KKKKKK%L| LLLL| MNGpiperidin-4-yl- propan-2 -ol. Melting Point: 170.1 - 171.3°C; LRMS: 261.

PPP| wr mhc”Y] ] ] ca] ca] ca] ca]ca] ca] ca] ca] ca]ca cal ca] ca] ca] ca] ca] ca] ca] cal]

caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! P @MTTBUU%VWVWVWGXXZ[

WA\ ] 1] x] {vpkf a[ V] cal] cajsaudtimattaaiipeabiopd T alps aiiid-¢3)ealecialcabra] ¢ aU ¢ a
C a calc al ca Ca a NANNNNNNNNNNNNN

] ' ] 4 ]7 (}‘]ﬁfﬂ Lol JW%’P '8 ign %’\%f]hﬁ‘]%lng g’f]égf ?%sg?cg]dc% ]zléa] ca] ca] ca] ca] caD

]ca]ca]ca]ca]ca]ca]ca]ca]ca]cPa]ca]cPa]caﬁéﬁmebélta]ca]ca]cal
S+ 5 Su@iE bl biineileal 624 6r) daboheahad cal cS
a] ca] Ca] caU] ca] caD| Taj caj cajcajcracajcajca carcaj cajca
Ykw T 11111 %N%Wazﬁmfy?‘@ §ﬂmﬁr%MPdNQ/é%“t{W]1caf' Cje §a] cal] ca
] ca] caU] ca] caldsea] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] caV
L&ﬁ%ﬁﬁiigkﬁknxyx~xxxxxyyyzzzz{${0{5{5~'>~§§$M£55é§e]caLﬂca]ca]caU]ca]ca]caU
] ca] caU] ca] cal] ca] cal] ca;-ca@]—m%;ﬂo&l@ed]mtﬂidia%qa)}mﬂoﬁm}\mﬂpaﬂopaﬂ-call] cal] cal]
ca] cal] ca - N
&+] i [\l/J]Ucot F] pgsp] vdl 365\" 'pr A '°' ]Vlelt"]"%P nt W cgfﬁca b] ca] cal ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cak LVI_ BE 6&] ca! py

JZf rwal #( 2A{ ~xsl| f _ZTI gb\
Ul chal caEJ] Cg] cal ca] .gi U] S l'1J] 2,3-d}pyrim danr'¥|!-F¥ﬂ'¥hdl? ] ca] ca] chal
ca] ca] c*a]¥a] cha qs3-dletuwippreglidndel. dbRMSKEIf 7T Ul c”a] caU] ca] ca

U c*aU] ca] ca] c*a U] c”a] caU] ca] ca U c”aU] cekampil efal] ca

Ul cral] ca] ca] ca] cal] ca] cal] ca] ca cal ca ‘"]ca < GRMV? 7sGBy{upchXSIf Z
T U cal] ca] ca U c*al] ca] ca] craUfe ' rimid

U] c*al] ca] ca] c"a] carfresjec aARofSaltBeca] cal] cal caU] ca] ca] ca] ca] ca] caCP#WI[ ht y{ %0
zzupi cMWNQ cM"XSI f _]Jc*a Uc”talcalc™a U c”a] ca] ca] callca]ca]ca]ca]ca]ca

Ul c”al] ca] ca

d 1}
AUy




.U cnal ca] ca U cralca]lca]ca U cra]cra U craU ca] ca 3
U] c”aVbe8| ?2q7vDR*nmxsnhc”YTj cAXSI f _] c] ca] ca] ca] ca] c™a] ca] ca U] c’\zl] c%EC 2007
. Ucnralca U cral caU cal] ca] cal]c”a U cna] ca] cal) ca]ca U c”aU cal] ca] ca
"U c™a] callwaldaEdob -z M gs<x L}wkf [Tjc”rXSlf_]c U c”a] caUpcaliags/o1110
Ul c”a] ca] c*a Ul c”a]ca] caU ca]ca U c”allca]ca
U] c*a] cal] ca] ca] c”a] caU] ca] ca] c*aU] ca] ca] c*atdfca] ca] caLS! & 4CMWY, Ndy| vaj e_XS
jc~XSlf _]]ca UcnaU calca Ucna]ca]c”a]ca U cna]ca] caU ca]lca U c”al ca]ca
Ul cra] caU] ca] ca] ca]cal calca Uc”alJca Ucnalc”a U ctalcay_ | RV
8: Ezt ohc] XQ c~XSIf _ U] c”a]cal] ca]ca U cnalcalc”ra U c™a]ca]ca]ca]ca
Ul c*aU] ca] daU] ca] ca Ul c*a] cal] ca]ca U c’\a_lf_m.ﬂéﬂ:a Ul c*al] ca] ca
U c*aU] canB) 5uQ W vakf "~ gdidnexilhibthgrb pabriahsatelad saldysinlidalotddirg] ca

Ul c”al] ca] ca] ca] ca] c™a ca{ cajcajcajcajca
Cyclohexylmethylamine.

METHOD B
7-Benzenesulfonyl-4-chloro-7H-pyrrolo[2,3-d]pyrimidine

10 In a flame-dried flask under nitrogen, 780 mg of 60 % sodium hydride { 19.5 mmol) in
mineral oil was added to 30 mL of dimethylformamide (DMF) and the resulting mixture cooled
to 0 °C. A solution of 2.0 g (13.0 mmol) of 4-chloro-7H-pyrrolo[2,3-d]pyrimidine in 10 mL of
DMF was added slowly over a 5 minute period. The reaction was stirred for 10 min at which
time generation of hydrogen (H,) ceased. Benzenesulfonylchloride (1.7 mL/13.0 mmol) was

15  added, the reaction warmed to room temperature and stirred for 1 hour. Water was added,
and the resulting precipitate was filtered and dried in vacuo to obtain 3 4 grams (89%) of the
tite compound as a crystalline solid, mp 163-167 °C.

METHOD C
7-Benzenesulfonyl-4-chloro-6-phenyl-7H-pyrrolo[2,3-d]pyrimidine

20 Iin a flame-dried flask under nitrogen, 0.53 mL (3.79 mmol) of diisopropylamine were
dissolved in 5 mL of tetrahydrofuran (THF) and the solution cooled to -78 °C. n-Butyllithium
(3.75 mmol as a 2.5 M solution in hexanes) was added and the resulting mixture brought to 0
°C with continued stirring for 10 minutes. The reaction mixture was again cooled to -78 °C
and to this mixture added a solution of 1.0 grams (3 40 mmol) of the product from Method B

25 in 10 mL of THF over a 10 min period. The reaction mixture was stirred for 1 hour at -78 °C,
at which time, 8.2 mL (4.10 mmol) of a 0.5 M solution of zinc chloride in THF was added, the
reaction mixture was brought to room temperature and stirred for 1 hour. lodobenzene (0.46
mb/4.11 mmol) and a suspension of 197 mg of tetrakis(triphenylphosphine) palladium in 2 mL
of THF were added. The resulting mixture was stirred at reflux for 3 hours, cooled to room

30 temperature, and partitioned between dichioromethane and water. The aqueous layer was
acidified with 1 N HCI and extracted twice with dichloromethane. The dichloromethane layers
were combined, washed with 1 N HCI and brine, dried over magnesium sulfate (MgSOy),
filtered and concentrated in vacuo to obtain the title compound. LRMS: 370, 372 (M+2).

METHOD D
35 4-Chloro-6-phenyl-7H-pyrrolo[2,3-d]pyrimidine

The product from Method C was dissolved in 10 mL of THF and to this solution was

added 5.0 mL of methanol and 1.0 grams of NaOH. The reaction mixture was stirred for 15
minutes, concentrated in vacuo and partitoned between a saturated aqueous solution of
ammonium chioride (NH,CI) and ethyl acetate. The resulting aqueous layer was extracted

40  twice with ethyl acetate. The ethylacetale layers were combined, washed with brine, dried
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Cyclohexyl-methyl-(6-phenyl-7TH-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
10 The product from Method D (50 mg/_0.218 mmol) was reacted with 0.12 mL of N-

methylcyclohexylamine (0.920 mmol) as described in Method A The reaction mixture was
concentrate in vacuo, methanol was added, and the resulting precipitate filtered to provide 7
mg (10%) of the title compound as a yellow solid. 'H NMR (400 MHz, CDCJ;) 6: 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
! 15 (m, 1H), 7.47-7.51 (m, 2H), 7.77 (d, 2H, J = 7.9 Hz), 8.33 (s, 1H). LRMS: 307 (M+1).
The title compounds of Examples §3-58 were prepared by a method analogous to that
described in Example 52
EXAMPLE 53
1-(6-Phenyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl)-decahydro-quinoline
20 Decahydroquinoline. LRMS: 333.4,
EXAMPLE 54
4-(2-Ethyl-piperidin-1-yl)-6-phenyl-7TH-pyrrolo[2,3-d]pyrimidine
2-Ethylpiperidine. LRMS: 307.4.

EXAMPLE 55
25 4-(3,3-Dimethyl-piperidin-1-yl)-6-phenyl-7H-pyrroio[2,3-d]pyrimidine
3,3-Dimethylpiperidine. LRMS: 307.4.
EXAMPLE 56
6-Phenyl-4-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine
Piperidine. LRMS: 279.4.
30 EXAMPLE 57
4-Piperidin-1-yl-6-thiophen-3-yI-7H-pyrrolo[2,3-d]pyrimidine
Piperidine. LRMS: 285.4.

EXAMPLE 58
4-Piperidin-1-yl-6-thiophen-2-yl-7H-pyrrolo[2,3-d]pyrimidine
35 Piperidine. LRMS: 285.4.
EXAMPLE 59

Cyclohexyl-methyl-(6-methyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine

Cyclohexylmethylamine.
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saturated solution of NH,C! and warmed to room temperature. The mixture was stirred for 5

15  minutes, diluted with water and extracted three times with ethyt acetate. The combined
extracts were washed with brine, dried over MgSQ,, filtered and evaporated in vacuo to obtain
the title compound. LRMS: 308, 310 (M+2).

METHOD G
4-Chloro-6-methyl-7H-pyrrolo[2,3-d]pyrimidine

20 The product from Method F was deprotected as described in Method E. The crude
product was purified by trituration with hexanes and dichloromethane to obtain 250 mg (44%)
of the title compound as a yellow solid. Mp 205°C dec. LRMS 168, 170 (M+2).

METHOD H
Cyclohexyl-methyl-(6-methyl-7H-pyrrolof2,3-d]pyrimidin-4-yl)-amine

25 The product from Method G (50 mg/0.298 mmol) was reacted with 100 mg (0.883

mmol) of N-methylcyciohexylamine as described in Method A. The reaction mixture was

worked up as in Method A with the exception that ethyl acetate was used in place of ether
The title compound (42 mg, 58 % yield) was obtained as a white solid. Mp 221 °C dec. 'H
NMR (400 MHz, CDCl,) &: 1.15-1.25 (m, 1H), 1.43-1.62 (m, 4H), 1.73 (br s, 1H, J = 13.7 Hz),
30 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 60 was prepared by a method analogous to that
described in Example 59.

EXAMPLE 60
35 6-Methyl-4-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine
Piperidine. LRMS: 217.3.
EXAMPLE 61

5-Chloro-4-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine
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solid, mp 224-227 °C(dec). LRMS: 188 (M+1).
METHOD J
5-Chloro-4-piperidin-1i-yl-7H-pyrrolo[2,3-d]pyrimidine

’ 15 The product from Method | (57 mg, 0.3 mmol) was suspended in 3.0 mL of tert-
butanol and to this solution was added piperidine (90uL, 0.9 mmol) and the resulting system
heated at reflux for 1 hour. 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

20  was then extracted 2 x 15 mL with dichloromethane and the combined organics washed with
water then brine and dried over MgSQ,. Evaporation of solvent afforded 45 mg of a yeliow
solid that was purified by silica-gel chromatography (3:1 ethyl acetate/hexanes) to yield 23 mg
(32%) of the title compound as a light yellow solid. Mp 170 - 172 °C. 'H NMR (400 MHz,
CDCl,) &: 1.67 - 1.74 (m, 6H), 3.65 - 3.67 (m, 4H), 7.10 (s, 1H), 8.31 (s, 1H) LRMS. 237 (M +

25 1)

The title compounds of Examples 62-63 were prepared by a method analogous to that
described in Example 61.
EXAMPLE 62
5-Chloro-4-{octahydro-indol-1-yl}-7H-pyrrolo[2,3-d]pyrimidine
30 Octahydroindole. Melting Point: 183°C; LRMS: 277.8.
EXAMPLE 63
1-{5-Chloro-7H-pyrrolo[2,3-d]pyrimidin-4-yl)-decahydro-quinoline
Decahydroquinoline. Melting Point: 190 - 192°C; LRMS: 291.8.
EXAMPLE 64
35 5-Phenyl-4-piperidin-1-yI-7TH-pyrrolo[2,3-d]pyrimid®
METHOD K
5-Bromo-4-chlioro-7H-pyrrolo[2,3-d]pyrimidine

To a stirred solution of 4-chloro-7H-pyrrolo[2,3-d]pyrimidine (30 g/0.02 mol) dissolved
in 75 mL of chioroform was added 3.5 grams (0.02 mol) of N-bromosuccinamide and the

40  resulting mixture refluxed for 1 hour. After cooling to room temperature, the precipitate was
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compound. 'H NMR (400 MHz) (CDCl;) &: 1.63 - 1.72 (m, 6H), 3.54 - 3.57 (m, 4H), 7.53 (t,
2H, J = 2.0 Hz), 7.60 (s, 1H), 7.61 (t, 1H, J = 2.0 Hz), 8.17 - 8.20 (m, 2H), 8.43 (s, 1H).
LRMS. 422.7, 420.7 (M+1).
25 METHOD N
5-Phenyl-4-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine
To a stirred solution of the product from Method M (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)
30 palladum. The resulting mixture was degassed with nitrogen and stirred at 100 °C for 48
hours. After cooling to room temperature, 1.0 mL of methano!l was added followed by 50 mg
of NaOH and the new mixture stirred at room temperature for 1 hour. The resulting mixture
was then partitioned between dichloromethane and water, the dichloromethane layer dried
over MgSQ, and concentrated to dryness in vacuo. The crude product was purified by silica-
35 gel chromatography (21 ethyl acetate/hexanes) affording 13 mg ( 20%) of the fitle
compound. 'H NMR (400 MHz) (CDCl,) &: 1.33 - 1.34 (m, 4H), 1.43 - 1.44 (m, 2H), 3.26 -
3.28 (m, 4H), 7.12 (s, 1H), 7.27 (t, 1H, J =72 Hz), 7.38 (t, 2H, J = 8.0 Hz), 745 (d, 2H, J =
0.8 Hz), 8.42 (s, 1H). LRMS:279.2 (M+1).
The title compounds of Examples 65-77 were prepared by a method analogous to that
40 described in Exampie 64.
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Piperidine LRMS: 331.8.

EXAMPLE 66
5-(4-Fluoro-phenyl)-4-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine
10 Piperidine. LRMS: 297,
EXAMPLE 67

5-(4-Chloro-phenyl)-4-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine
Piperidine. LRMS: 313.

EXAMPLE 68
15 5-(3,5-Bis-trifluoromethyl-phenyl)-4-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine
Piperdine. LRMS: 415.4.
EXAMPLE 69

4-Piperidin-1-yl-5-0-tolyl-7H-pyrrolo[2,3-d]pyrimidine
Piperidine. LRMS:; 293.4.
20 EXAMPLE 70
4-Piperidin-1-y}-5-p-tolyl-TH-pyrrolof2,3-d]pyrimidine
Piperidine. LRMS: 293.4.

EXAMPLE 71
5-(4-Methoxy-phenyl)-4-piperidin-1-yl-7H-pyrrolof2,3-d]pyrimidine
25 Piperidine. LRMS: 309.4.
EXAMPLE 72

4-Piperidin-1-yl-5-(3-trifluoromethyi-phenyl)-7TH-pyrrolo][2,3-d]pyrimidine
Piperidine. LRMS: 347 4.

EXAMPLE 73
30 5-(3-Chloro-phenyl)-4-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine
Piperidine. LRMS: 427.8.
EXAMPLE 74

3-{4-Piperidin-1-yI-TH-pyrrolo[2,3-d]pyrimidin-5-yl)-benzoic acid ethyl ester
Piperidine. LRMS: 465.4.
35 EXAMPLE 75
2-[3-{4-Piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidin-5-yl}-phenyl]-propan-2-ol
Piperidine. LRMS' 451.4.
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4-Azepan-1-yl-5-m-tolyl-7H-pyrolo[2,3-d]pyrimidine
10 Azepane. LRMS: 307.2. )
EXAMPLE 78
METHOD O

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
15 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 piperidine (69 pl/0.60 mmol). The resulting
mixture was then heated at reflux for 2.5 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 aqueous layers were adjusted to pH 7 with 2 N
20  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 colorless solid. Mp 209 - 211 °C; 'H NMR (400 MHz) (acetone-d6) &: 1.72 -
1.74 (m, 6H), 3.72 - 3.79 (m, 4H), 8.12 (s, 1H), 8.29 (s, 1H). LRMS: 228 (M + 1).
EXAMPLE 79
25 5-Ethynyl-4-piperidin-1-yl-7H-pyrrolo[2,3-d]lpyrimidine
METHOD P
4-Chloro-5-iodo-7H-pyrrolo[2,3-d]pyrimidine

To a stirred solution of 4-chioro-7H-pyrrolo[2,3-d]pyrimidine (30 g/0.02 mo!) dissolved
in 80 mL of chloroform was added 4.5 grams (0.02 mol) of N-iodosuccinimide and the
30 resulting mixture heated at reflux for 1 hour. After cooling to room temperature, the percipitate
was removed by flitration and dried under reduced pressure affording 4.6 grams (82%) of the
title compound.
METHOD Q
7-Benzenesulfonyl-4-chloro-5-iodo-7H-pyrrolo[2,3-d]pyrimidine

35 The title compound was prepared as previously described in Method L using the
product from Method O affording 5.4 grams (80%) of material. LRMS: 419.6 (M+1), 279.7
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mMO%& ()-}[ MP1idR Métnod R, 19 mg (0.1 mmol) of copper (1) iodide and 58 mg (0.05 mmol) of

tetrakis(triphenylphosphine)palladium. To this mixture was then added 0.14 mL (1.0 mmol) of

15  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 hours, at which time, 5.0 mL of
water were added and the mixture extracted with ethylacetate. The ethyl acetate extract was
dried over MgSO, and concentrated in vacuo. The resulting crude product was then purified
by silica-gel chromatography (7:1 hexanes/ethyl acetate) affording 194 mg (89%) of the title

20 compound. LRMS: 481 (M+1), 341.

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

To a stirred solution of the product from Method S (194 mg/0.40 mmol) dissolved in
20 mL of dry THF was added dropwise 0.4 mL (0.4 mmol) of a 1 M solution of
25  tetrabutylammonium fluoride in THF. The resulting mixture stirred at room temperature for 10
minutes, then was transferred to a methanol solution (3.0 mL) containing 1 gram of KOH, the
new mixture stirred at room temperature for 15 minutes and concentrated in vacuo. The
residue was partitioned between water and ethyl acetate, the ethyl acetate layer washed with
water and brine, dried over MgSO, and concentrated to dryness in vacuo. The crude product
30  was purified by silica-gel chromatography (2:1 ethyi acetate/hexanes) affording 72 mg (64%)
of the title compound as a white crystalline solid. Mp 179 - 181 °C. 'H NMR (400 MHz)
(CDCly) d: 1.72 (br s, 6H), 3.20 (s, 1H), 3.82 - 3.83 (m, 4H), 7.47 (s, 1H), 8.35 (s, 1H). LRMS:

227 (M+1).
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or the pharmaceutically acceptable salt thereof; wherein

R'1s a group of the formula

, A
(B)n}- .................. (D)n
o v
Ai /E
N
o o
wherein the dashed line represents optional double bonds;
mis0,1,20r3;
nis0,1,20r3;
X, B and D are each independently oxygen, S(O), wherein d is 0, 1 or 2, NRS or

15 CR'R%
A and E are each CR’R% and
R® is selected from the group consisting of hydrogen, (C,-Cg)alkyl, trifluoromethyl,
trifiuoromethyl(C,-Celalkyl, (C,-Celalkyl (difluoromethyiene), (C,-C,)alkyl(difiuoromethylene)(C,-
Calalkyl, (C,-Cglalkoxy(C,-Cgacyl, (C,-Celalkylamino(C,-Cglacyl, ({C,-Ce)alkyl),amino(C,-
20  Cgacyl, (Ce-Cyolaryl, (Cs-Co)heteroaryl, (Ce-Cio)aryl(Cs-Celalkyl, (Cs-Co)heteroaryl(C,-Celalkyl,
(Ce-Cio)aryl(Cs-Cyo)aryl, (Ce-Cyo)ary(Ce-Cro)aryl(C-Cy)alkyl, (C4-Ce)cycloalkyl, (Cy
Ce)eycloalkyl(C,-Celalkyl, hydroxy(C,-Celalkyl, (C,-Ceacyloxy{C,-Ce)alkyl, (C,-Cg)alkoxy(C.-
Ce)alkyl, piperazinyl(C,-C¢lalkyl, (C,-Cg)acylamino(C,-Celatkyl, (Ce-Ciolary)(C,-Ce)alkoxy(C,-
Ce)alkyl, (Cs-Co)heteroary!(C,-Cgalkoxy(C,-Cg)alkyl, (C4-Clalkylthio{C,-C)alkyl, (Ce-
25  C,parylthio(C,-Celalkyl, (C,-Ce)alkylsulfinyl(C,-Celalkyl, (Cg-C,p)arylsulfinyl(C,-Celalkyl, (Cy-
Ce)alkylsulfonyl(C,-Cg)alkyl, (Ce-Cyp)arylsulfonyl(C,-Cg)alkyl, amino(C,-C¢)alkyl, (Cs
Ce)alkylamino(C,-Cg)alkyl, ((C,-Ce)alkyl),amino(C,-Cg)alkyl, R¥CO(C,-C¢)alkyl wherein R'™ is
R?0 or R®R?'N wherein R? and R*' are each independently selected from the group consisting
of hydrogen, (C,-Cg)alkyl, (Ce-Cyo)aryl(C,-Cglalkyl or (Cs-Co)heteroaryl(C,-Cqlalkyl; or R'™(C,-
30 Cgalkyl  wherein R™ is {C,-C¢)acylpiperazino, {Ce-Cyo)arylpiperazino, (Cs-



1&Y109%& () - FLO%& ()-, &10%& ()- 10 10 10!s610%& ()-!l- "10%& ()- & 4CM<r S4
1! Y109%&' ()-9!i syMLO%#" #" & ()-M ysyMLO%& () - M@Y10%&' ()- 10%&' ()-%3 DEC 2007
“109%& () - MYNzX6rS4 1!, Ff 10%&' ()-!(Ff 10%& ()-!'Yi S 10%& ()-#!'Yi S 10% =
& () - #10%&'WQ 99060898 B & ()-9y}[:rS4 1! PCT/IB99/01110
,Y,()ZIO%&' ()V?! Fs, ) 10%& ()- @ 10%& ()-s! VF$10%& () - S#10%& ()-t!s 10%& ()-SIV
}[M?1 10 10 10! F710%& ()- @10%& ()-t!4Y310%& Gp- S110%&' () -s!.10%&' ()- @

88zX6M?1 10! h %0%) O & ()- !c %0%/J/ & ()- !l %40%08& ()- ! Fm %0% - & () -
| AFY! 109/ E/ & () -g%0% & ()- 1me[ 9MP1 10!!6Y‘-#10%/&'()-'
10% & ()-Y'10% & ()-:!(Y'10% /& ()-:! Y 109& ()-:!, YOU& ()- ]{\=

10! 11 3ml0% 6i&' CYherarosypigereaino, 103,-Cliddkylpiperazino, Cs -Cio)aryl(C,-Celalkylpiperazino,  (Cs-
ig{ | I lgégzq_‘l_ﬁ‘& % é_tnga P?%Q%E‘kyt%?e %%{Jq, 1 dpﬁé?%{/ t‘ %rzér&%ﬂ/d\jb& 3ern%0%yrrolldmo
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Ce)alkylpiperidyl, (Cs-Cg)heteroaryl(C,-Cg)alkylpiperidyl, (C,-C¢)alkoxyacyl, (C-Ce)alkylaminoaryi,
((C,-Ce)alkyl,aminoacy! or (C,-Cg)acylpiperidyt;
10 R’ and R® are each independently selected from the group consisting of hydrogen,
deutenium, (C,-Ce)alkyl, amino, hydroxy, (C,-C)alkoxy, (Cy-Celalkytamino, ((C,-Ce)alkyl)amino,
(C4-Cg)acylamino, (C4-Ce)acyl(C,-Cg)alkylamino, carboxy, (C4-Ce)alkoxyacyl, (C-
Celalkylaminoacyl, ((C,-Ce)alkyl),aminoacyl, aminoacyl, trifluoromethyl,  trifluoromethyl(C ,-
Celalkyl, (C,-Cglakky! (difluoromethylene), (C,-Cs)alkyl(difiuoromethyiene)(C,-C;)alkyl, {Ce-
15 Ciparyl,  (Cs-Coheteroaryl,  (Ce-C,o)aryl(C,-Cealky!, (Cs-Co)heteroaryl(C,-Clalkyl,  (Ce-
Cio)aryl(Ce-Coo)aryl, (Ce-Cio)ary(Ce-Cio)aryl(C,-Ce)alkyl, (Cs-Ce)cycloalkyl, (C4-Ce)eycloalkyl(C,-
Ce)alkyi, hydroxy(C,-C)alkyl, (C4-Ce)acyloxy(C,-Ce)alkyl, (C4-Ce)alkoxy(C,-Cg)alkyl,
piperazinyl(C-Cgalkyl, (C,-Cg)acylamino(C,-Ce)alky), piperidyl, (C,-Ce)alkylpiperidyl, (Cg-
C,p)aryl(C;-Cg)alkoxy(C,-Ce)alkyl, (Cs-Cy)heteroaryl(C,-Cq)alkoxy(C,-Cq)alkyl, (C4-Ce)alkylthio(C,-
20 Cglalkyl, (Cg-Cyoarylthio(C,-Cealkyl, (C-Ce)alkylsulfinyl(C -Cg)alkyl, (Ce-Cyp)arylsulfinyl(C,-
Ce)alkyl, (C,-Ce)alkylsulfonyl(C,-Cgalkyl, (Ce-Cio)arylsutfonyl(C,-Ce)alkyl, amino(C,-Ce)alkyl, (C,-
Ce)alkylamino(C,-Ce)alkyl, ((C,-Ce)alkyl),amino(C,-Csalkyl, R®CO(C,-Ce)alkyl or R®¥CO(C,-
Cio)cycloalkyl wherein R™ is R®0 or R®R'N wherein R? and R are each independently
selected from the group consisting of hydrogen, (Cy-Celalkyl, (C¢-Cyoaryl(C-Celalkyl or (Cs-
25 Cyheteroaryl(C,-Ce)alkyl; R™, R™(C,-Cg)alkyl or R™(C,-Cyo)cycloalkyl wherein R™ is (C,-
Ce)acylpiperazino, (C¢-C,o)arylpiperazino, (Cs-Co)heteroarylpiperazino, (C,-Cg)alkyipiperazino,
(Ce-Cyo)aryl(C,-Ce)alkylpiperazino, (Cs-Co)heteroaryl(C,-Ce)alkylpiperazino, morpholino,
thiomorpholino, piperidino, pyrrolidino, piperidyl, (C 1-Ce)alkylpiperidyl, (C¢-Cyq)arylpiperidyl, (Cs-
Cy)heteroarylpiperidyl, (Ce-Cyo)aryl(C,-Cg)alkylpiperidyl, (Cs-Co)heteroaryl(C,-Cq)alkylpiperidy! or
30  (C,-Ce)acylpiperidyl; or a group of the formula

0
"&(CHz)p )j\z 1l

wherein pis 0, 1, 2 or 3; and
Z is hydroxy, (C;,-Ce)alkoxy or NR'R? wherein R' and R? are each independentiy
35  selected from the group consisting of hydrogen, (C,-Co)alkyl, piperidyl, (C,-Cg)alkylpiperidyl, (Ce-
Cio)arylpiperidyl, (Cs-Co)heteroarylpiperidyl, (Ce-Cyo)aryl(C,-Ce)alkylpiperidyl, (Cs-
Co)heteroaryl(C,-Cg)alkylpiperidyl, (C4-Ce)acylpiperidyl, (Cg-Cyp)aryl, (Cs-Cgo)heteroaryl, (Cg-
Cyolaryl(C,-Cgalkyl, (Cs-Cy)heteroaryl(C,-Cg)alky!, (Ce-Cro)aryl(Ce-Cyplaryl,  (Ce-C,o)aryl(Ce-
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)acylplperazmo (C -Ce)alkylplperazmo (Ce-Cyp)aryl(C,-Cs)alkylpiperazino, (Ce-
10 Cy)heteroaryl(C,-Ce)alkylpiperazino, morpholino, thiomorpholino, piperidino or pyrrolidino; R(C,-
Ce)alkyl, (C,-Cs)alky(CHR®)(C,-Celalkyl wherein R® is piperidyl, (C,-Ce)alkylpiperidyl, (Ce-
Cio)arylpiperidyl,  (Cg-Cyo)aryl(C,-Ce)alkylpiperidyl,  (Cs-Cg)heteroarylpiperidyl  or  (Cy-
Co)heteroaryl(C,-Ce)alkylpiperidyi;
orwhen n is at least 1, D and E, or D and X, are each CR'R®, the adjacent R’ groups

15 may be taken together, with the carbons to which they are attached, to form groups of the

formulas
()
G./" a\
X
P G\\
<f|3>m N,
A .-
\N M’/L
_..,LM or
\% Vi
wherein the dashed lines represent optional double bonds;
ais0,1o0r2;
20 m, A, B and X are as defined above; and

G, J, L and M 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;

or when nis 1, D and E are each CR’R® and m is 1, A and B are each CR'R®, the
respective adjacent R7 groups may be taken together, with the carbons to which they are

25  attached, to form a group of the formula
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wherein the dashed bond represent optional double bonds;

a, G, J. L and M are as define above;

risOor1,

cis0,10r2; and

R, W, Y and S 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,-Ce)alkenyl, (C,-Cg)alkynyl, trifluoromethy!,
trifluoromethoxy, (C,-Celalkyl, (C4-Celalkoxy wherein the alkyl or alkoxy groups are optionally
substittued by one to three groups selected from halo, hydroxy, carboxy, amino (C,-
Ce)alkylthio, (C,-C¢)alkylamino, ((C4-Ce)alkyl),amino, (Cs-Cy)heteroaryl, (C.-
Cq)heterocycloalkyl, (C,-Ce)cycloalkyl or (Ce-Cyp)aryl; or R? and R® are each independently
(Cs-Cyo)cycloalkyl,  (C3-Cygleycloalkoxy, (Cs-Cg)alkylamino, ((C,-Cg)alkyl),amino, (Ce-
Cyoarylamino, (C,-Cg)alkylthio, (Ce-Cyp)arylthio, (C,-Celalkylsulfinyl, (Ce-C,o)arylsulfinyl, (C,-
Ce)alkylsulfonyl, (C¢-C,g)arylsulfonyl, (C,-Celacyl, (C,-C¢)alkoxy-CO-NH-, (C,-Cg)alkyamino-
CO-, (CsColheteroaryl, (C,-Co)heterocycloalkyl or (Cg-Ciplaryl wherein the heteroaryl,
heterocycloalky! and aryl groups are optionally substituted by one to three halo, (C,-C¢)alkyl,
(C4-Cg)alkyl-CO-NH-, (C-Ce)alkoxy-CO-NH-, (C,-Ce)alkyl-CO-NH-(C,-Cq)alkyl, (C,-C¢)alkoxy-
CO-NH-(C,-Cg)alkyl, (C,-Cgalkoxy-CO-NH-(C,-Cq)alkoxy, carboxy, carboxy(C,-Ce)alkyl,
carboxy{C,-Cs)alkoxy, benzyloxycarbo'nyl(c,-Cs)alkoxy, (C,-Ce)alkoxycarbonyl(C,-C¢)alkoxy,
(Ce-Cyo)aryl, amino, amino(C,-Cq)alkyl, (C,-Cealkoxycarbonylamino, (Cg-C,o)aryl(C,-
Ce)alkoxycarbonylamino, (C;-Cg)alkylamino, ((C,-C¢)alkyl),amino, (C,-C¢)alkylamino(C,-
Celalkyl, ((C,-C¢)alkyl);amino(C,-Cglalkyl, hydroxy, (C,-C¢)alkoxy, carboxy, carboxy(C,-
Ce)alkyl, (C,-Cg)alkoxycarbonyl, (C;-Cg)alkoxycarbonyl(C,-C¢lalkyl, (C,-Cg)alkoxy-CO-NH-,
(C4-Ce)alkyl-CO-NH-, cyano, (Cs-Cq)heterocycloalkyl, amino-CO-NH-, (C,-C¢)alkylamino-CO-
NH-, ((C,-Cglalkyl),amino-CO-NH-, (Cg-C,o)arylamino-CO-NH-, (Cs-Cg)heteroarylamino-CO-

H-, (C,-Cg)alkylamino-CO-NH-(C,-Cg)alkyl, ((C,-Ce)alkyl),amino-CO-NH-(C,-Cg)alkyl, (Ce-
Cip)arylamino-CO-NH-(C,-Cglalkyl,  (CsCg)heteroarylamino-CO-NH-(C,-Cg)alkyl, (C,-
Ce)alkylsulfonyl,  (Cs-Ce)alkylsulfonylamino,  (C,-Ce)alkylsulfonylamino(C,-Cglalkyl,  (Ce-
Cioarylsulfonyl,  (Ce-Cyolarylsulfonylamino,  (Ce-C,q)arylsulfonylamino(C,-C¢)alky!l,  (C,-
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%WOYhh& ()-:$! Y40%wh&ihe provsd that when A, B or X, in formulas V or VI, Is defined as NR® or CR'R?,

R? and/or R* must be halo;
with the proviso that when R? and R® are each independently hydrogen or (C,-
10  Cg)alkyl, R' cannot be unsubstituted piperidiny!;
with the proviso that when R? and R? are each hydrogen, R' cannot be unsubstituted
mopholinyl or pyrrolidinyl;
with the proviso that when R? and R® are each hydrogen, R' cannot be piperazinyl;
and
15 with the proviso that the groups of formuls 1V, V, VI or XllI do not contain two or more

oxygens, sulfurs or combinations thereof in adjacent positions.

2. A compound according to claim 1, wherein R' is a group of the formula
X
/ \
(B)n}--‘ .................. (D)n
) v

AL E

N
B

wherein the dashed line represents optional double bonds;

20 mis0,1,2o0r3;
nis0,1,20r3,
X, B and D are each independently oxygen, S(O)4 wherein d is 0, 1 or 2, NR® or
CR'R®;
A and E are each independently CR’R%r NRS;
25 or when nis 1, D and E are each CR’'R® and m is 1, A and B are each CR'R®, the

respective adjacent R7 groups may be taken together, with the carbons to which they are

attached, to form a group of the formula

R )
(W) ‘(J)a
XIil
\ /'-

—-AAW\

wherein the dashed bond represent optional double bonds;
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4, A compound according to claim 1, wherein said compound is selected from
the group consisting of:

15 5-Fluoro-4-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine;
4-Piperidin-1-yl-5-trifluoromethyl-7H-pyrrolo[2,3-d]pyrimidine;
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]pyrimidin-4-yl)-amino]}-cyclopentyl}-

propan-2-ol;

20 N,N-Dimethyl-N'-[3-(4-piperidin-1-y-7H-pyrrolo[2,3-d}pyrimidin-5-yt)-benzyl]-ethane-

1,2-diamine;

2-[1-(5-m-Tolyl-7H-pyrrolo[2,3-d)pyrimidin-4-yl)-piperidin-4-ylj-ethanot;

5-(3-Isopropyl-phenyl)-4-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine;

5-(3-Methyl-3H-imidazol-4-yl)-4-piperidin-1-yl-7H-pyrrolof2,3-d}pyrimidine;

25 5-(1-Methyl-1H-imidazol-4-y!)-4-piperidin-1-yl-7H-pyrrolo{2,3-d]pyrimidine;
5-(2-Methyi-pyridin-4-yl)-4-piperidin-1-yl-7H-pyrrolo{2,3-d}pyrimidine;
5-Chloro-4-piperidin-1-yl-7H-pyrrolo[2,3-d])pyrimidine;
5-Chloro-4-(octahydro-indol-1-y)-7H-pyrrolo2,3-d]pyrimidine;
5-Ethynyl-4-piperidin-1-yl-7H-pyrrolo|2,3-d)pyrimidine;

30 4-Piperidin-1-yl-5-m-tolyl-7H-pyrrolo[2, 3-d}pyrimidine; and
4-(3,3-Dimethyl-piperidin-1-y!)-7H-pyrrolo[2,3-d]pyrimidine.

5. A pharmaceutical composition for (a) treating or preventing a disorder or
condition seiected from organ transplant rejection, lupus, multipie sclerosis, rheumatoid
arthritis, psoriasis, Type | diabetes and complications from diabetes, cancer, asthma, atopic

35 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

disorders or conditions and a pharmaceutically acceptable carrier.
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acceptable carrier.

15 7. Use of a cornpound of claim 1 or a pharmaceutically acceptable salt thereof,
slone or in combination with ene or more zdditional agents which modulate 2 memmalian
immune system or with antiinflammmatory agents, for the inhibition of protein tyrosine kinases
or Janus Kinase 3 (JAK3) in & mamma, including a humen,

8, Use of a compound of claim 1 or a pharmaceutically acceptable salt thereof,

20 alone or in combipation with one or more additional agents which modulate a mammalian
imemute systemn or with antiinflarmmatory agents, for the treatment or prevention of a disorder
or candition selected from organ transplant rejection, Jupus, multiple sclerosis, rheumatoid
arthnitis, psoriasis, Type [ diabetes and complications from diabetes, cancer, asthims, atopic

o5 dermatitis, autaimtpune thyroid disorders, ulcerative colitls, Crohn’s disease, Alzheimer’s

disease, leuketnia and other autoimmune diseases in 8 mammal, including & human.

9. Use of a compoumd of ¢laim 1 or a pharmaceutically aceeptable salt thereof
alone or in combination with one or more additional agents which modulate 3 mammalian
imrmune systemn or with antiinflammatory agents, for the preparetion of @ medicament for the

30 inhibition of protein tyrosine kinases or Janus Kinase 3 (JAK3) in 2 mammal, including a
burnan,

10. Use of a compound of ¢lzirn 1 or a pharmaccutically acceptable salt thereof,
alone or in combination with one or more additional agents which modulate a mammalian
immune systern or with antiinflarmmatory agents, for the preparation of a medicament for the

35 treatrnent or prevention of a disorder or condition selected from ergan transplant rejection,
lupus, multiple sclerosis, theumnatoid arthritis, psoriasis, Type [ digbetes and complications
from diabetes, cancer, asthma, atopic dermatitis, autoimmune thyroid disorders, uleerative
colitis, Crohn's disease, Alzheimer's disease, leukermnia and other autoimmune disenses in 2

mamma!l, including a human.



