“Title: PYRROL( 2, 3-d] PYRI M DI NE COVPOUNDS [err] Abstract: A conpound

of fornmula (1) wherein err], Rlerr] and R err] ’ as defir@ﬁuﬁ’eﬁéﬁ(ﬁ

whi ch are '&gl‘gh&ors of "t he enzyme protein kinases such as J(falgﬁ% {}Q se 3
.and as sué‘h r useful therapy as imunosuppressive agentsP 4P o
transpl ants, xeno transplantation, lupus, nmultiple sclerosis, rheumatoid

arthritis, psoriasis. Type diabetes and tonplica- t i ons from di abetes,
cancer, asthnm, atopic dermatitis, autoinmune thyroid disorders,
ul cerative colitis, Crohn's disease, Alzheiner's disease, Leukem a and

other autolm mine di seasesg, oy o 5 PYRIMIDINE COMPOUNDS
| Background of the Invention

The present invention relates to pyrrolof2,3-djpyrimidine compounds which are

inhibitors of protein kinases, such as the enzyme Janus Kinase 3 (hereinafter also referred to

as JAK3) and as such are useful therapy as immunosuppressive agents for argan transplants,

10 xeno transplation, lupus, multiple sclerosis, rheumatoid arthritis, psoriasis, Type | diabetes

and complications from diabetes, cancer, asthma, atopic dermatitis, autoimmune thyroid

disorders, ulcerative coiitis, Crohn's disease, Alzheimer's disease, Leukemia and other

+

indications where immunosuppression would be desirable.
This invention also relates to a method of using such compounds in the treatment of
15  the above indications in mammals, especially humans, and the phamaceutical compositions
useful therefor.

JAK3 is a member of the Janus farﬁiiy of protein kinases. Although the other
members of this family are expressed by essentially all tissues, JAK3 expression is limited to
hematopoetic cells. This is consistent with its essential roie in signéling through the receptors

20 for iL-2, IL-4, IL-7, IL-9 and IL-15 by non-covalent association of JAK3 with the gamma chain
common to these multichain receptdrs. XSCID patient populations have been identified with
severely reduced levels of JAK3 protein or with genetic defects to the common gamma chain,
suggesting that immunosuppression should resuit from blocking signaling through the JAK3
pathway. Animat studies have suggested that JAK3 not only plays a critical role in'B and T

25 lymphocyte maturation, but that JAK3 is constitutively required to maintain T cell function.
Modulation of immune activity through this novel mechanism can prove useful in the treatment

- of T cell proliferative disorders such as transplant rejection and autoimmune diseases.

L ' Summary of the Invention

The present invention relates to a compound of the formula

R? R?

"iL = AN R® I
NZ N

30 _ H .
* or the pharmaceutically acceptable salt thereof; wherein

R'is a group of the formula
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pyr rol of 2wz gil4d¥d¢ M di ne conpounds which are inhibit0rs ofpRlebeid,.,

.ki nases, such as the enzyne Janus Kinase 3 (hereinafter alsorererred to
as JAK3) and as such are useful therapy as imunosuppressive agents for
organ transplants, 10 xeno transplation, -2-=upus, nultiple sclerosis,
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famly of protein kinases. Al though thejother nenbers of this famly are
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hemat opoeti ¢, cel | s. Tpi is consistent with its essential role in signaling
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mul ti chain SCl atien ul ati ans have heen identified with
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mat ur at i on, CorlkYYhelt (CrRIKacyiamiaerert RY it (CyElocyeiealiol mésereinothereiyclbatiyh gloup s |

f uncti on. BhdIRtsubstit@éd biTHeR@i@s! | %/ t Shhi | VR | i can
prove usef ui&i n ?he tr trr"[{;ﬂr?'f‘l of T %W'p%ﬁ#g@?‘;ﬂ@eﬂn ?6#5%%1@ " as
transpl ant T{¥RMNSy aﬁg'%lﬂ'%af?fﬂ?ne HPsEaekd)aqiftrar FWYHP. t heyana(farRlaliv, The
“present i nvéfuoramethyCaCgsiklmitfo, aRoIT1GRIkglor (T\eCHayiaiming; R R2 | 30 or the

phar macguti cal | yphe ?@%j&ke‘%c@%&tk}l ALt e lmgr[:gg}c%alkyl groups must be substituted

by one to five carboxy, cyano, amino, deuterium, hydroxy, {C;-Celalkyl, (C,-Cy)alkoxy, halo,

(Cy-Celacyl, (C-Cqlalkylamino, amino(C,-Ce)alkyl, (C,-Ce)alkoxy-CO-NH, (C,-Cg)alkylamino-

CO-, (CrCoalkenyl, (C,-C¢) alkynyl, (C,-Ce)alkylamino, amino(C,-C)alkyl, hydroxy(C,-

| Celalkyl, (C,-Celalkoxy(C,-Celalkyl, (C,-Cs)acyloxy(C,-Celalkyl, nitro, cyano(C,-C;)alkyi,

20  halo(C,-Celalkyl,  nitro(C,-C,)alkyl, triﬂuoromethYl. trifluoromethyl(C,-Cglalkyl, (C,-

Celacylamino, (C,-Cglacylamino(C,-C,)atkyl, (C+-Celalkoxy(C,-Celacylamino,  amino(C,-

Celacyl, amino(C,-Cglacyl(C,-Celalkyl, (C,-C¢)alkylamino(C,-Cg)acyl, ((C,-Cg)alkyl),amino(C,-

Celacyl, R™R™N-CO-O-, R“R™N-CO-(C,-Cylalkyl, (C,-Ce)aikyl-S(O),,. R‘SR‘SNS(O)m.

R¥R'*NS(0),, (C,-Cs)alkyl, R'SS(0),, R*N, R¥S{0).R'®N(C,-C.)alkyl wherein m is 0, 1 or 2

25 and R™ and R are each independently selected from hydrogen or {Cy-Cg)alkyl; or a group of
the formula

| R
| lJ\
(X) 910 /CN R'2
(CR°R™)
o (CR"R’)a/ ™ Y Soo ™ ey

RB
c

whereinais 0,1,2, 3 or4; . o BN = s ""‘.;_-'-: R

b, ¢, e, f and g are each independently 0 or 1; L
30 dis0,1,2 0r3; '
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whereiny is 0, 1 or 2,44 is selected fromthe g p consi sty NghdPdoo4

hydr ogen, wéor42xael kyl , "t C, - C6) al kyl sul fonyl, (C2-C6) al kerpgdpapossorr4z

-(C2- C6) al kynyl wherein the al kyl, al kenyl and al kynyl groups are
optionally substituted by deuterium hydroxy. amno, trifluoronethyl,

(C, -C4)al koxy, (C, 10 C6)acyl oxy, (C, -0C6)al kylam no, ((C,-0C6)alkyl)2an no,
cyano, nitro, (C2-C6)al kenyl, (C2- C6)al kynyl or (C, -C6)acylamno; or R4 is
(C3-C, a)cycl oal kyi wherein the cycloal kyl group is optionally substituted
by deuterg um hy frifluoronmet oxy, (G, -

C6) acy! am no, d*%l(oP WF%%‘"H%'P‘ {?r °§@f%l°%§ﬂ°?é8?ﬁqog‘ %}QS’
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.amno, deuterium RY end RS yaes eaph lnd(BEBndeEWaleledxqfromatha)grou;(ﬁnsuﬁﬁ)gacyI
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(C -C6) acyl oyanbC, ey@aped,iogalkyIni mabrommaﬁ@@s)aﬁﬁ) ahiey) m@%ghél)@ ))fF ?3)(@' kyl,

nitro(C, - CG e}% 'a%rlfluoromathyl tritluoromethyl(
C6) acyl am no )acyl am no(C, - C6) al kyl, (C,-GC6)al koxy(C C6) acyl am no,

?g ncc’g)c I- kC6) acyR"? 'armmm,wﬁﬁ) aminb 6330' ﬁﬁ)ﬁ&;dﬂy Inydroxy, trrﬁuoromethyi {C\-Colatkyl,
a
RIBRIBN. CO. @mrﬁé@@é%& (C‘%%"P% 3o @ ‘%%‘341 %%ﬁ%ﬂ‘%%ﬂ“"di%f&m)q i
R 5R16N& O #7i('e, afmeq(QrPE;)P'ky! H%Q@)@J}(M@NH RC SS)dBytaiehE , (CB Jdiken, mer ein
0, 1 2 d
T ogen orc] g S Gl e eSS PSR 4

hydr ogen or a i Clsglk! i

(CROR10) RI! % Cyloxy( y nitro, ~ cyano{C, Cs)alkyl halo{C,-Ce)alkyl,  nitro(C,-Cg)aikyl,
tnﬂuoromethyl, trifluoromethyl{C,-Cg)alkyl, (C+-Ce)acylaming, (C,-Celacylamino(C,-C;)alkyl,

. (C;-Cglalkoxy(C,-Cg)acylamino, amino(C,-Cg)acyl, amino(C,-CE)acyl(C,-Cs)a!kyl. {C;-

20 Cglatkytamino(C,-Cg)acyl, ((C,-Ce)alkyl),amino(C,-C,)acyl, R™R¥*N-C0-0-, R*R*N-CO-(C,-
Celalkyl, R*C(O)NH, R'OC(O)NH, R'*NHC(O)NH, (C+-Coalkyl-S(0),,,, (C,-Cg)alkyl-S(O),
(Ci-Celalkyl, R™R™NS(0),, R™R™NS(0), (C,-Cq)alkyl, R¥S(0), R™N,. R™S(0),R"™N(C,-
Celalkyl wherein m is 0, 1 or 2 and R" and R'™ are each independently selected from
hydrogen or (C,-Cgalkyl;

25 R? and R® are each independently selected from the group consisting of hydrogen,
deuterium, amino, halo, hydoxy, nitro, carboxy, {C2-Ce)alkenyl, (C,-Cg)alkynyl, trifluoromethyl,
trifluoromethoxy, (C,-Cglalkyl, (C,-C)alkoxy, (C5-Cyo)cycloalkyl wherein the alkyl, alkoxy or
cycloalkyl groups are optionally substittued by one io three groups selected from halo,
hydroxy, carboxy, amino (C,-Cg)alkylthio, (C+-Cg)aikylamino, ((Cs-Celalkyl),amino, (C.-

30 Cy)heteroaryl, (Cz-Cg)heterocycloalkyl, (Cs-Cs)eycloatkyt or (Cg-C,o)aryl; or R? and R® are each
-independently (C,-C,o)cycloalkyl, (C5-C,o)cycloalkoxy, (C-Ce)alkylamino, ((C,-C,)alkyl),amino,

* (Ce-Cyplarylamino, {C,-Cjlalkylthio, (Cs-C,o)aryithio, (C,-Celalkylsulfinyl, (Ce-C,o)arylsulfinyi,
~{C-Cylalkyisuifonyi, (Cs-Cm)aryIéutfonyi. (C,-Cglacyl,  (Ci-Celalkoxy-CO-NH-, (C,-
Celalkyaming-CO-, (Cs-Cglhetercaryl, (Co-Cglheteracycloalkyl or (Ce-Cio)aryl wherein the

, 35  heteroaryl, heterocycloatkyl and aryl groups are optionally substituted by one to three halo,
(C-Celalkyl, (Cy-Cglalkyl-CO-NH-, (C,-Cg)alkoxy-CO-NH-, (C,-Cs)alkyI-CO-NH-(C,-Ce)alkyi.-
o (C-Celalkoxy-CO-NH-(C,-C;)alkyl, (C,-Cs)alkoxy-CO-NH ~(C-Ce)alkoxy, carboxy, carboxy(C,-

Ce)alkyl, carboxy(C,~C5)alkoxy benzyloxycarbonyl(c -Cs)alkoxy. (C,-Cs)aikqucarbmyl(c, ,
CeJalkoxy, (Ce-Cylaryl, amino, amino(C,-Ce)alkyl, (C,-Cs)alkoxycarbon)dammo (Ce
40 Cy)aryl(C,-Colalkoxycarbonylamino,  (C-Colalkylamino,  ((C,-Ce)alkyl),amino, (Cy-



Il wherein ais 0, 1, 2, or 4, b, c, e, and g are each |ndependently 0
or 1; '30dis 0. 1, 2,'0 ; WD 01/ 42246 -3 9 June ’)4 PCT4 LB 59 01742
5 Xis S(&yoomazein n is 0. 1 or 2; oxygen, carbony or - GiciEDgRral - Y
.is S(O,, whereinnis 0, 1 or 2; or carbonyl; and Z is carbonyl, C(O)O,_
C(ONR or S(O" wherein nis 0, 1 or 2; R6, R?, R6, RO, RO and R' are
each independently selected fromthe group consisting of hydrogen or

(C, -C6)al kyl optionally substituted by deuterium hydroxy, am no, 10
trifluoronethyl, (C, -C6)acyl oxy, (C, -C6)acylam no, (Cl-C6)alkylam no,
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Co) al kyl armi WG¢ CsligBiarylamine( QL COMRMOARMRAOLSatch) banerSHRO 8O
R15Rt6Mcoq:gh R SC(ONH, R SOZ(O) NH, R SN
(C, - C6)al kyl ™ @ ,ﬁiﬂ: 06) al kyl -S(Om (Cl-C6)al kyl, RL5RL6NS(O)m

R.SR GNQPO) m (Cl Tte peeseny invenforegiaetaieRid3hE pHairbieicaly a&b&;ﬁme mﬁdm.sa@er ein
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hydrogen or C6) al ka/ are eac _
the group c® P’E‘P'?’ ﬁ@dﬂ ditieg &rts gEtRe aforementianed base somprinddatities mhgfdﬁlxare thtisk I O,

“car boxy, (Gﬂh&ﬁ}@hh&iﬂ)ﬁb béi 8&)06' Yile, E(_l,.-k}:?

trifl uororre; IOXy, m;% y ngiéw('lﬁl‘)galsrl?%x %%cycﬁg&aﬁ“’kﬁwﬁ’ﬁ@?el n
the al kyl, ?E‘Sx?“ C@ Q%R’Vr §r Bysraride, o'mdrqmim yiitrstelo stuifate.u bisuifate, one
to thred0 grmwasae laeid tpaakphate rackatep lactatey B8t YacidCatFM) tirtra rri,.@gme succinate,

(Cl1- Co) al kyr'n?ai@ét@ ﬁﬁr%ralgb%okxl ar?accgara{e( cEienzoa} al kgmgn%g}}oggte ethanesulfonate,

benzenesulfonate, p-toluenesulfonate and pamoate [ie., 1 1-meﬂlylene—bls-(2-hydroxy-3-
naphthoate)]salts.
The invention also relates to base addition salts of formula I. The chemical bases that
25 may be used as reagents to prepare pharmaceutically acceptable base satts of those
compounds of formula 1 that are acidic in nature are those that form non-toxic base salis with
such compounds. Such non-toxic base salts include, but are not limited to those ‘derived from
such pharmacologically acceptable cations such as alkali metal cations (eg., potassium and
sodium) and alkaline earth metat cations (e.g., calcium and magnesium), ammonium or water-
30 soluble amine addition saits such as N-methylglucamine-{meglumine), and the lower
- alkanolammonium and other base salts of pharmaceutically acceptable organic amines.
The term “alkyl”, as used ' herein, unless otherwise indicated, includes saturated
monovalent hydrocarbon radicals having straight or branched moieties or combinations thereof.
| The term “alkoxy”, as used herein, includes C-alkyl groups wherein “alkyl” is defined
35 above. '
~ The term 'halo". as used herein, unless otherwise indicated, includes filuoro, chioro, bromo or
iodo. ' ‘
' The compounds of this invention may contain double. bonds. When, such bonds are .. .-

present, the compounds of the invention exist as cis and t-ans conﬁguratlons al}d as mixtures
40  thereof.



-30 C9) heteroaryl, (C2-C9)heterocycloal kyi, (C3-C9)cycloatkyl or
(C6-Cl)aryl; or R2 and are each .independently¢3 C10) cycd 9ghd¥doa
(C3-C70) CW@tﬁ abxRxy, ( C6) al kyl am no, ((Cl-C6)al Kyl )2am peryraoni1742
.(C6-C, 0)aryl am no, (Cl-C6)al kylthio, (C6- ClO)aryIthl o,

(C, -06)al kyl sulfinyl, (C6-C,0)arylsulfinyl. (C, -0C86)alkylsulfonyi,
(C6-C10) aryl sul fonyl, (Cl-C6)acyl, (Ci- al koxy-CO-NH, (C1-

C6) al kyam no- CO-, (Cs- C9) het eroaryl, (C2-Q9)heterocycl oal kyl or :
(C6-Cf0)aryl wherein the 35 heteroaryl, heterocycl oal kyl and aryl groups
are optlgnally s#_jtlt%fed o} one to three hal o, (C, -GC6)al kyl
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(C -08)al kyé’x é‘gr -y@p@emwnyi alP hi2z0minBHyl, ( C2-

C6) al kyl am wyszﬁBiMyl 1e(oﬁ-azdﬁ&halyk)slp)sﬁcﬂm NBiofrbiphitiny, 1,2—tetrahydroth|azm-2-y1 13-

C6- C, t | - CO.
(G, - Cb) b o PRSI  CSbRapioding oo, 3 imbsinciagn 2. 1.
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( C6- C, 0) ar \PYGN PHRAFP’ hypridized niypagntetandatammy | ani no,
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phar macsut loxadudzylylaclmbﬁbiaﬁomu dséudéhézblﬁn-:&@mﬁmaﬁyl COPBMARS ol ;}3}&
formula 1. | ich.. ar %13 gzﬁ:gretheparrraceutlc

accept abl eP Egéf"'o'n @Pf"é“io Eiﬁ@zgr‘ Tearsiiesinhe 43 ﬁéﬁ%‘"ﬁ’bnﬁﬂéﬂﬁiﬁf this
i nvention é}qu'ﬂl’b%m'Wh @leriflioy,muriag - 6,8xdihgdrasH ¢ jpdiabingl Qfénﬁé[b]u.a;phén .5 gsalts
cont ai ni ng I such as th droc Iorlde
vl obr o do. Funrop aarda o BAEPRAN, BBl pebigbuial Fesdiarad aci
phosphat e, berzisidazglyl, | thignagbtbenyk  isqthianaphtaenldl benzofusaryl, isabetzafirany, biscbnﬂddlyl ate,

succi nase, indéij) e:iﬂo&myf Uﬁﬁz@%ﬁ is&hHaﬁn%ﬁolyis 9‘? quplg%ﬁ)@t nazolingl, o

nmet hanesul %onat e, esul fonate benzenesu
and panpat &1 ’g’z‘"y’i-ﬁ; et Replinam skilhindbe 27t wil idsssjand q that ihe connection of said (€

_ Co)heterocycioalkyl rings is through a carbon atom or a sp? hybridized nitrogen heteroatom.
v (Ce-C1o)aryl when used herein refers to phenyl or naphthyi.

Cornpounds of formula (I) may be administered in a phannaceutxcaﬂy acceptable form

30 either alone or in combination with one or more additional agents which modulate a mammalzan |
immune system or with anfiinflammatory agents. These agents may include but are not limited
"to cyciosporin A {e.g. Sendimmune@ or Neoral®, rapamycin, FK-506 (tacrolimus), leflunomide,

. deoxyspergualin, mycophenolate (e.g. Cellcept®), azathioprine (e.g. Imuran®), daclizumab (eg.
Zenapax®. OKT3 (e.g. Orthoclone®), AtGam, aspirin, acetaminophen, ibuprofen, naproxen,
' 35 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 diffefent‘
. routes of administratibn, and on the same or different administration schedules dccording to

standard pharmaceutical Ppractice. )

The compounds of this mvennon include all conformatlonal 1somers.:(e __g_» cis and
40 trans isomers. The ctompounds of the present invention have asymmefric centers and
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exi st as cis and mg?jﬁﬁq“’ urations;, g as nmxtures 0 40 thereof. WO
01/ 42246 -5 9 June ﬁ' P | SBERTRF S PRRMPRGEUtCal GoTRgsitipat conteining peadrugshe

al kyl and al ¢feaegripogndsugishe tofreula dd This inesntibm alsd SeriéBhpasass nfebféd@'ok%atHB' oflies
of oL her O aieniR] #4d s ok QR 8L B Ehoroyentl b i ¥ Src Rimsen, quch

branched, and they my
cycl opentyl asc?ﬂ(ﬁﬁ’é’)@? Jé'?usdﬁeasch%polylbl)smgoadrtnelslenmazprodnrgsbcﬁfadaﬂfmduﬁﬁﬁ the

" eontain C|fb;ﬁ||jﬂ)p t ncl udes

fl- EOI’I neﬂwchl or.i neeédrft%m‘driﬁf 8% 'k}%bwyrgig%g@%-ﬂ r’%c r&a@ W%E/P“’HPFEn
used herei n PBiS §°"t"8"%’r"f°oP’|°ﬂmﬁ§~l , Prodrugss fingtide f apmipayids whhrhycbrofamrnarad;d ,
t et r ahydr opyesidug| or aovdswwi:de &'Bihtaﬂw@&%oreqz 218 'tudé Niree oPr&h J a?,d residues

‘met hyl enedi n | saxazol i di n oxai o
i sot hi azol i 8" ncbl"’"'e %prefqﬁ’ Jé'%‘f hegugh peptde bP %s tOMHP‘P dWﬁfDZF 9'] Carboxyllc acid
1, 3- pyr azol igttiups of-opmpoygidp ef foshuta/IL The brrmaahaémmlmciude the 20 naturally occurring

Cetranydrot [ agcas Eirot seshntaghy b0 dhE plbrd aice syyeroppeoive,

hydroxylysine, demosme lsodemosme 3-methyihistidine, norviin, beta-alanine, gamma-

aminobutyric acid, citrulline, homocysteine, homoserine, omithine and methioine sulfone.
Prodrugs also include compounds wherein carbonates, carbamates. amides and alkyl estefs
which are covalently bonded to the above substituents of formula 1 through the carbonyi
25  carbon prodrug sidechain.
Preferred compounds of formula | include those wherein a is 0; b ist; Xis carbonyl c
is0;dis0;eis0;fis0;and gis 0.
) Other preferred compounds of formula | include those wherein a is O:bis 1; Xis
carbonyl;cis 0;dis t;eis 0; fis 0,and g is 0.
30 Other preferred compounds of formula | include those wherein a is O:bis 1; Xis
- carbonyl; ¢is 1;d i50;eis0;fis 0;and gis 0.
' Othqr preferred compounds of formula i include those wherein a is O;bis1; Xis -
C(=N=cyano}; cis 1; dis 0; e is 0; fis 0; and g is 0. |
. Other preferred compounds of formula 1 inciude those wherein a is & bisQ;cis0; d
35 isCeis0;fis0;gis 1; and Z is -C(O)-O-.
Other preferred compounds of formula | include those wherem aisO;bis1; Xis
S(O),1 nis 2;cis 0; dis0;eis 0;fis 0; and g is 0.
Other preferred compounds of formula. i-include those wherein a:is
S(O)inis2cis0;dis2 eis0;fis1; gis 1; and Zis carbonyl, -

s Xis e



-15 tetrahydrodi azin-1 yl, tetrahydreazepinyl, pi perazinyl, chromanyi, etc.
One of ordinary skill | the art wll unde-rstand.1at the CanGetd

said (C2- ocycl kyl rings is through a carbon or |d|zed
Jnitrogen . et@%gg{‘som (C2- C9) Het eroaryl when used herein rergr’igﬁﬂ’q?/ﬂr

t hi enyl, thiazolyl, pyrazolyl, isothiazolyl, oxazolyl, isoxazolyl,

pyrrol yI triazolyl, tetrazolyl, imidazor¥i, 1,3,5-oxadiazolyl, 1, 2, 4- 20
oxadiazolyl. 1.2, 3-oxadi azolyl, 1,3,5-thiadiazolyl, 1,2,3-thiadiazolyl,

1, 2, 4-t hi adi azol yi, pyri dyl, pyrim dyI pyrazi nyl, pyridazinyl,

1,2,4-tri Z|nyI é r|a2|n |, 1, triazinyl, pyrazolo[3, 4-

b] pyri di ci nn Fﬁehfﬁe errgd éP'PBHlmH of f?ﬂ?q'fhwc!uee thoge Mpgiein & s 0:19 jsyti Xk nyl |
benzo[b]th| omtoe;,myis,z E;sosmsz?els%o tfet1r ahygls@: qui nol i n-3-yl, benzoxazol yt,
'nenzot hi azol yl, 2| so zol zolyl, benzim dazolyl,

t hi anapht henyl , Fh?ﬁ fﬂ@%@#‘ds péf%?%f@ﬁ’we those MERFEH sl is 1; X is

Ji soi ndol ylI, &onylm)l“syld:s|0ne1:sI1t‘Z||sr$(bJ,,,ntsdam@bydndg.soqw nol yt, qw noI yI

“pht hal azi nyt, qui | olgnyl .~ ben azin

ordinary skill i néi,i[? rlel@%{e : “ 'r;’alt&e?‘J @i’?ﬂ‘b“ l'ﬁ'gl ﬁ'@s%ﬂﬁﬂ@@ﬁ B ch"sshl)ﬂ's( C2-
C9) het er®cy &Gk rkig : ‘Pisﬁg@ISlOseiSlﬂ:bltharm gisbbon atom or a spa hybridi zed

ni trogen het er oatcar &98"&}9;:?%‘6 SGIBmURCC NG Bsd BSER 4.8 BN, %

napht hyl . Co ounds of for din nls ere
phar maceut i PPk &d%é[ﬁ'&%leéspdrﬁﬁ 3999@1@ her al one or in combi nation with

one or nore addi bm&efmmpwdemfmw.ﬁd@deﬁ n d .Q‘BJ%%S:Y%‘Sm or
wth antii nH gdés?%:jms These agents may 1 ncl ude but are not mted

to cycl ospo B & iR s 2N Piang 9 i @pamyci n, FK- 506
gelafr ol |t1gl)Js) I eDIﬂwncpnafejaﬂ codﬁastpﬂmguelblmndd&iéctﬁéﬂéa}g@(réﬁ% |£%29 is 1; X(ls)
cep f ran clizumab (e.g enapax
OKT3 (e.g. t (’eﬁeﬁl% %f(g'ﬁ‘;sk 'f’%‘rf)’ght?gg ophen i bupr of en,
naproxen, 35 pi r@!he[:afﬁfel’@dcliomnwnldﬁfdwmadngclwbahmnedmdm'g.is pr Banisrlione or
dexanet hasoggyen; I%%s@ﬂ%ﬁé?hgﬁg%% @QT%] %B&h?sdo as part of the same or

separate dosage fornms, via ere routes of admninistration,
and on the same Ghetipiefespd sempounris of formula brinciidlh donsk oxherait arisl Dy it : X is

st andar 2o phexyget eto; e 1; Riaf v is 8(0) s 897 YRd§ i this i nvention include
al I conformation |sope cis and 40 trans |sorrers The conpounds of the

present inventi oRFakfE"eaed fmRqunds pbiomayia | inclydediase mhereiga is00b B kieX 2004
PCT/ 11B001CbbdBy!x is Hpd isfipe i3 1exu§$(omf|dnférﬁrgei§m enentionmeric and

di ast ereomeric fqr o enti o L the use of all optical
f
i somers and stereoi s%ﬁyr}ésdggém'f%’ s {Tl%’ r[f%l '"S'Fd? Hiosp MY 2 i BrX s and
m xt ures t e ¢ iahe is d; eis|t: )jisaﬁ(%.ce:;tz tial; areigoie®i t i ons and net hods of
treatmeg that oger preferred compounds of formula [ include those wherein R™ is cyano,
trifiuoromethyl,  (C,-Celalkyl,  trifiuaromethyl(C,-C;)alkyl, (C,-Cg)alkylamino, {(C,-
Celalkyt),amino, (C,-Celalkynyi, cyano(C,-Cgalkyl, (C,-Ce)alkyl-S(0),, wherein miis 0, 1 or 2.
Specific preferred compounds of formula | include those wherein said compound is
. selecled from the group consisting of:
30 Methyl-[4~methyl-1-(propane-‘!-suifonyl)—pipeﬁdin-3-y|}—(7H-pyrro[o[Z.S-d}pyrimidin—4-
* yl}-amine;
4-Methyl,-3-[methyi-(7H-pyr_rolo[2,3-d]pyrimidin-4-yl)-amino]-piperidine—1-carboxylic
. acid methyl ester; |
3.3, 3-Tnﬂuoro-1 -{4-methyl-3-[methyl-(7H-pyrrolo[2, 3-d]pynm|d|n-4-yl)-am|no]
v 35 piperidin-1-yl}-propan-1-one;
| 4-Methyl-3- [methyl (7H—pyrro|o[2 3-djpyrimidin-4-yl}-amino}-piperidine-1-carboxyiic
' acid dimethylamide; ‘
({4—Me1hyl-3—[memyl (7H-pyrrolo[2 3-d]pyr|mnd:n-4-yl)-ammo]-p1pend:ne—=1 -carbnnyl}-
amino)-acetic acid ethyl ester;




may enploy or contain them In this regard, the invention includes both the
E and Z configurations. The conpounds of fornula t may al so? dyies¥0
tautonmers. This invention 10 relates to the use of all such tautonmers and
m xtures thereof. This invention al so enconpasses pharnaceuti cal
conpositions containing prodrugs of “@Orrpounds of the formula 1. This

i nvention al so enconpasses nethods of treating or preventing disorders
that can be treated or prevented by the inhibition of protein kinases, such
as the enzyne 180U LA\BS8hyE (AL dIS BAnRALdh Sty ifahOsy 9l conpounds
of the 15 fornula | .?ﬂCorrpouy:rI:és g?{fi['rz’rrulhgﬂll havi)% r%lg{l%?ln no,y m do,

hydr oxy O¥O-BPRPISB¥IEi ¢ groups can be converted into prodrugs. Prodrugs

i ncl ude coMPOUNISTHNGSSH N4 21ABIRATL @-mdiREhHY B, AcpplhNRERILfe chain of
two or nore ge_.g._ _ tvv(g, Bhr eelﬁ/lg?rtf Suﬁ)@am}ﬁg alcb?rgor éf‘%}gg:gﬁ{ﬂ&ﬁ gﬂ are

coval ent PEuI0 Pﬁ%@”@-hﬂ&u@'ﬁp%ép?ﬂede bonds to free am no, hydroxy or

car boxyli ¢ aciidy-ERUPSnRhyE _M%z@fd (DB vh-ardifl)-AHAR. 20k uf €ST dues
i ncl ude the 20d{naturgl I[y Ogggjl’i?l ng 20 agrl{yﬁo aci 3’? comﬁ%eﬁeﬁﬁgﬁg{ ed by
three | ef?¥8rl-%®¢ginbol s and al so include, 4-hydroxyproline, hydroxylysine,
demosi ne, | SOYRANE Do BRI sla3 kiR 4 Ok A RALER A AR NG G2 TR
am nobut yri c aci &' ci '?rroul I 1ne, [h’or?gé:yst el ney,ﬁ)qﬁorr%serl éﬁn%ir%q?)?ﬁ%ﬁgmgnd

net hi oi nd}-®PAyh®ne; Prodrugs al so i ncl ude conpounds wherein carbonat es,

car bonat es, —ani@eass ARG MKW, 8Byt BLEaRRYASE ! ) 1. the
above substi tue{gﬁg of 190r rrul»ét)ﬁz'l?E 't h&gﬁg@thgﬁcart‘é@ny P%%Yeék&?ﬁ%ﬁgdﬁégdr ug

si dechai ¥}-PPpaF-&rped conpounds of formula | include those wherein ais 0; b
is 1, X is canRomdd-mfthyl-S el fiBy@orbs, 3% byrindail AR ghad nGbisi- Preferred
conpounds of_f(t)L?rrul al !yncFu%lgy t(hog}eﬁ(\)/\%%’r ei}%yda ?s g}fﬂ%}ulﬁg] I\i’cﬁrgﬁ{ls

car bony| pipgiding-loparhgxqmgidine; aadj s 0. f is 0. and g is 0. 30 Cther preferred
conpounds of foumilanynifglides! _herei AN o By N Sy S
carbonyl; c Is %; éﬁf’s_ 0, eeﬂﬂg%ﬂ&ﬁg (?@%8‘%1?1@ @31 S 8%“ @%%’Pm@'eferred
conpounddpsifinedrogthogamidipc| ude those wherein a is 0; bis 1; Xis -
C(=N=Cyano) - ; GiSprdseft ihin@on fsolrdlal®s tofa chfp@lind38le forkia0: QL her pref erred
conpounds of foe?prl;ul a | inn%nl uél)er ?hgbgéi anrei n a_e?os O;al bis 0, cis 0; d 35
is 0, eis 0, fis 0 gis 1l anRkR¥Z is2C(O-0. Oher preferred conpounds

of formula | include those whereiph aip 0; bis 1; Xis SO,,; nis 2; ¢
is 0, dis 0y ais 0; f is O; 1.58,0. O her preferred conpounds of
formula. |-include those -.wheffein N ke 1l X Is, S(O,,; nis 2;.c
is 0, dls 2;, als 0; f is 1; INS/ d Zis carbonyl. V
H
or the pharmaceutically acceptable salt thereof; wherein
R! is a group of the formula
5
R
2 -
RN~ CHay

o

wherein yis 0, 1 or 2;



W9 June 2004 WO 01/42246 -7 PCT/1B00101742 5 O her preferred conpounds of
formula | include those wherein ais 0; bis 1; Xis S(O,,9JHed0M ¢ js
O; dis 2; eis 0; fis 1, and gis 0. Oher preferred conmpounds of fornula
| include those wherein ais O; bis 1; Xis carbonyl; cisl;disO;eisl;

Yi sS(O) n; ni s2; fis0; andgi s0. O her préRerred conpounds of fornula | include
those wherein ais 0; bis 1, Xis 10 S(O";n is2;cisl;dis0;eisO;fisO;
-andgi s0. QG her preferred conpounds of formula |I include those wherein a is

1, bis 1; Xigs; | cc lg 1: dis 0. e is_.0; is 0;.a | s 0.
Cther preferre é%ﬁ%%%ﬂ S %qu%?nﬁfoé’pl c?ﬁﬁt’ﬁl&e°fg®€‘%°$ﬁ’i’er@'ﬁ8§a&¥iiog&b is-
1; X is QOfkylsulforsyl O(CiG,)dlkenyd ] (- F}éﬁ@,m 1, Whéréinf fhe Quagdsi ;

preferred co ound?gs‘ o?)rml aﬁ%(ijnc ude ¥hose wherein ésﬂik?%(()l;ayt;a %ﬁ?}l Xis

f ;
S(O) : ci sOBTaPRS atg; epfiopallysupstituted dpy denterivmahydioky, anines tifludremetig].c@@pounds

of formul hie | | ' ; ' X l$ O en; .c i5.0; d
s 17 o SO TR CLE RIS, (B et Fainfad VAR ey B
conpounds(_la)allééngln(lﬂlzet:d)alkml ¢@§q4ﬂ;my1m 2‘@!:& Ora‘ ik 'cgcégcjg%ﬂkymhfmin%ﬁg
oxygen; Ci $.0,dis 1l:eis.1;Yis ., nis2:fis0; apdgi sO. er preferre
co)r/n(‘?)oundsc-""fﬂ‘c”i‘p%':l mSf &P, ﬁsnc‘fm’d’é‘g&uo@wgg iIYa ‘feé‘?e@‘,unb i sh:f?m;m s amino,
car bonyl ;iriflubemethyd. | S¢ - ' i Y ¢t - [ : ES. 0. her
prefer?/ed cgnpoun_s’ of((?lo(r:ér?ﬁ?}goﬁ’i néFﬁggk%Igggc&heiggﬁémgﬁ?% ié " Xis
car bony! ;Cqalkg)pmigp,jcyano, cyane(Ci-Colalky Stibporonretid((i-Coalkyl, bitrandrg(@,s O.

25 O her r nds. .of formula I include those wherein R 12 is
cyano, t(Fpﬁp oJrrgggt ﬁw %}%?9’06) al kyl . tri :‘tuolrjomet hyl ( C, - C6) 1’3.| kyl , |
(C - C(G)c al kyl alriT.:nis,a %ig&iﬁnﬁﬁ?tmsriwéé%?ﬁbﬂ@ 5\% i caibba y,kaﬁho b,l a.-minoé deléteriur_nf _
cyano(C, - a : - - v erein mis 0, or 2. ecific
p)r/ef err ed‘%‘é’o&ﬁgﬁ)ﬁ*kyﬁwéﬂ@’ﬁ%me(cnﬁifé’yw&sﬂﬂlkﬂﬁ@im rﬂﬁdﬁb@nf s
sel ected ¢ h ty. S N fe S OO ~
Vot hol [ A augi) 1eCECOHks gﬁﬁ%’l P %(ﬁy?ﬁ)i;‘g?lﬁg‘r‘?% 0. (PrCopkenyt  6£559) 3 q) p
yrim ﬂi lnﬂﬂfyny’l:}(ﬁnﬂa 7 ylamino, amino(C,-Ce)alkyl, l}}ad_l'oxY(Cl*Cea)aﬂ_CYL (Cl-Cs)&lkpxy(Cl-l
4- - - - - A- - -
*ar by P YRR Garton | B, ol DT o' Sarky,
nitro(Cy-Ce)alkyl, trifluoromethyi, trifluoromethyl(C)-Ce)alkyl, (C;-Cs)acylamino, {(C,-
Ce)acylamino(C;-Cs)alkyl, (C1-Cgalkoxy(Ci-Ce)acylamino, amino(Ci-Cg)acyl,
amho(cl-cs)acyl(CI—C.s)alkyl, (Cl-Cﬁ)alkylamjnq(Ci-Ce)acy], ((C1-Co)alkylramino(C; -
Coyacyl, R¥R'N-CO-0-, R¥RN-CO-(C;-Coyalkyl, (Cr-Ce)alkyl-S(O)m, RRNS(O)r,
RYR'NS(O)s (Cr-Colalkyl, R™*S(O)m RN, RS(0)RN(C1-Cealkyl wherein m is 0,

1 or 2-and R!® and RS are each independently selected from hydrogen or (Ci-Cg)alkyl; or
a group of the formula

R1

'll . R12

X) ~(CR°R™) /
A (CRBR"')'a/ ™ I\Ii g £,



3,3,3-Trifluoro-1-{4-nmethyl-3-jnmethyl-(7H pyrrol o[ 2, 3-d] pyrlmdln 42/i)-am'
no]l - 35 piperidin-1-yl)-propan-I|one; e 200
4- Met hyl - 3-[ et hyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am no] - pi perid ine-|
-carboxylic acid dinethylam de; (14Methyl-3-[nethyl-(7H pyn
ol o[ 2, 3-d] pyriidin-4-yl}am no]-pi perBbi |.arlaony ami no)-acetic acid ethyl
ester, 9 June 2004 -8 3-
{4-Met hyl - 3-[ met hyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am no] - pi peridin-1-yl
)-3- oxo-propionitrile; 3,3,3-Trifluoro-1 - { 4-nethyl-3
- [ met hyl thyl -7 rfrolo [2,3 -d rimdin-4-yl)- am no]-pi peridin-|
L -pr‘é’qﬁgﬁﬂf ?'de TSHPY L [ 1 py y1l) ]-pip

|{4} Ngt?,&dgﬁfidﬂl%ﬁ)ﬂeaéﬂﬁ‘deyéﬂd%@}@oﬁld] pyri m di n-4-yl)-am no]-piperidin-|
y ut - yn-1" -
{3-[ (59&R.ds &I pyrrol of 2, 3- d]pyrlmdln 4-yl)-nethyl -am no] - 4- met hyl - pi p
ridi

[

| 5
3 nl(lg Fl Jgigiﬂ}%ﬁh?gﬁiﬁ lgi ]%‘9’8?%08%’08“&1 Q1 ERAROMHi o] - 4- et hyl - pi per
i di - oyh@reih :
N- cyano- Elm&\t 5 . t hy) 0 orcarrbglnol %n% d] pyri m di n-4-yl)-am no]
-N -pr o ?‘%’@’?th) 1‘5@ Q}nnghergngl is0,10r2;
N- & Tl t | - (7 d |
cyen %, R L S Al At g

- pi per| d| ne- -¢ar Boxam di ne he "pr L

conpoun oFoéiﬁISNi@ of byduizgan ror NOrt Gydalkyleoprivnaliy eabiioaad by &&&&a&gb I 1?, 512
9

t her eof ; f the fornmula wherein
June 200 u?rgREng quécﬁgﬁgﬁuﬁﬁﬁ%l‘re belseriamanos t ((Flgcdﬂﬂfbflﬂamnge |6(C;-

(Cl- C8) dﬂdiélkyl)e(aﬁlno,%ﬂé quxctﬂéjélkylﬁ g‘%ﬂ&%ﬁfehﬁwl@é&ylcﬁnl kﬂ\igxécl\_/\her ein

t he al kyés) lﬂyl sr;gyal kyg\

1-
1-
e
{

R js carboxy, ¢yano, amino, 0xo, deuterium, hydroxy, trifluoromethyl, (C;-
Co)alkyl, rifluoromethyl(C;-Cg)alkyl, (C1-Ce)alkoxy, halo, (C;-Co)acyl, (C,-
Ce)atkylamino, ((C-Cg)alkyl); amino, amino(C-Cg)alkyl, (Cl-Cs)alkoxy-CO-NH (G-
Cealkylamino-CO-, (Co-Colalkenyl, (C2-Cs) alkynyl, (C;-Ce)alkylamino, hydroxy(Cy-
Cﬁ)alkyl, (Cr-Coalkoxy(C)-Ce)alkyl, (Ci-Co)acyloxy(Cy-C)alkyl, nitro, cyano(C,-
Celalkyl, halo(C)-Cg)alkyl, nitro(C;-Ce)alkyl, trifluoromethy), trifluoromethyl(C;-
Ce)alkyl, (C;-Cs)acylamino, (Ci-Ceacylamino(C,-Cg)alkyl, (Ci-Cslatkoxy(Cy-
Ce)acylamino, amino(C)-Ce)acyl, amino(C-Cg)acyl(Cy-Ce)alkyl, (C1-Co)alkylamino(C,-
Celacyl, ((Ci-Co)alkyl)amino(Ci-Cg)acyl, R*RIN-CO-0- , RPR¥N-CO-(C,-Co)alicyl,
R¥C(O)NH, R'°OC(O)NH, R**NHC(O)NH, (Cr-Co)alkyl-S(O), (C1-C)alkyl-S(O),-
(Ci-Ce)alky), R™“R'NS(O)w, RIRINS(O)y, (C-Co)alkyl, R¥S(0), R¥N,

“RPS(0)R"N(C1-Cealkyl wherein m is 0, 1 or 2 and R' and R'® are each independently
selected from hydrogen or (Ci-Ce)alkyl;

| R? and R? are each hydrogen.



groups are optionally substituted by deuterium hydroxy, am no,
trifluoronethyl, (Cl- 4)al koxy, (d-C6)acyloxy, (C-C6)alkylam no,
((C1-C6) al kyl ) 2anmp, cyano, nitro, (C2- C6)al kenyl, (C2-C6)al &vhwvd 2604
(Cl-C6)acylam no; or R4 is' (C3-Go)cycl oal kyl wherein the cycloal kyl group
is optionally substituted by deuteriuge hydroxy, amno, trifluoronethyl,
(C1-C6) acyl oxy, (G -C(,)acylamno, (Cl-C6)alkylamno, ((CLl-

Co6) al kyl ) 2am no, cyano, cyano(Cl-C6)al kyl trifluoronethyl (G -C6)alkyl,
nitro, nitro(Cl- C6)al kyl or (Cl-C6)acylamno; R is a piperidinyl
substituted i Woemagut eri um  hydr oxy,

(Gi - C6) al kyl ?le %&geé&a?‘é'lg’ﬁ%g;g@ﬁézaﬁ?”?%m@? %g%%(n& Z06) al kyl ani no,

am no(Cl- C6)al kyl, (G -0Cg)al ko>ﬁ4- CO- N\H, (C1- Cg) al kyl ami no- CO-,

(C2-Co6) al kenyl, (C2-C6) al kynyfy; (CEC6)al kyl ai ni no, am no(Cl-C6)al kyl,
hydr oxy(Cl- C6) al kyl , (Ci -C6)al k C6) al kyl, (C1-C6)acyl oxy(G -Co6)al ky
1, nitro, cyano(G -C6)al kyl, Nalo )aLkyl, | nitro(Cl-Co6)alkyl,
trifluoromethyl, trifluoronet Iyl ( al'Ryl, (Cl-C6)acylan ino, (Cil-

C6) acyl am no( Cl1- C6) al kyl, (Ci1- y(C1- C6) acyl am no, arnino(C - C6) aeyl
am no( G -C6) acyl (Cl1-C6) al kyl, (Cl-C6)al kyl am no(Ct - C6) acyl ,

((Ci-C6)aﬁb<%/l 2ar ni o&%- C6 I tﬁQlSI%G CO O, RI5R16N-CO (C, )al kyl,
(G - c6) afF P‘@]‘@ﬁ?’?“, c %%ee%%(%ﬁh ereg ﬁ%ﬁfﬁ%}q-m (G -ce)al kyl, R 5S(Om
R16' N, R 5S( Quhigh6hbd of Bk Fbdailiawherein mis 0, 1. or 2and R15 and 0 are
each independently sel ected from hydrogen or_(C -C6)al kyl; or a group of
the formula >Nk (CRRR7 N Me (2)g is C 11FQ5June 2004 -8b wherein a is O,
1, 2, 3or 4 b, c, e, f and g arg each iMdependently 0 or. 1; dis 0, 1,
2, or 3; Xis S(Qwherein n is R~1 or(GH xygen, carbonyl or ,
-C(=N-cyano)-; Y is S(O wherein nliNs O, or 2; or carbonyl; and Z is
carbonyl, C(O O, C(ONR or S(O" _‘w%reinnis 0, 1 or 2 :

wherein y is 0;

R’ is (Cy-Co)alkyl; |

R? is piperidinyl substituted by one to five carboxy, cyano, amino, deuterium,
hydroxy, (Ci-Ce)alicyl, (Ci-Ce)alkoxy, halo, (Ci-Ceacyl, (Ci-Cealkylamine, amino(C)-
Celalkyl, (Cy-Ce)alkoxy-CO-NH, (C,-Ce)atkylamino-CO-, (C2-Ce)alkenyl, (C-Ce)
alkynyl, (C1-Cg)alkylamino, amino(C;-Cg)alkyl, hydroxy(C;-Cs)akkyl, {Ci-Co)alkoxy(C;-
Co)alkyl, (C1-Ce)acyloxy(Ci-Ce)alkyl, nitro, cyano(Ci-Ce)alkyl, halo(Cy-Ce)alkyl,
nitro(Cy-Ce)alkyl, trifluoromethyl, trifluoromethyl(C,-Cg)alkyl, (Ci-Ce)acylamino, (C)-
Ce)acylamino(C-Cg)alkyl, (Ci-Cealkoxy(Cy-Celacylamino, amino(C;-Ce)acyl,
amino(C1-Ce)acyl(Ci-Ce)alkyl, (Cr-Codalkylamino(Ci-Co)acyl, ((C1-Cedalkyl)zamino(Cy-
Ce)acyl, RisR1gN-CO-0-, R5R;sN-CO-(Ci-Cg)alkyl, (C1-Co)alkyl-S(O)m, RisR16NS(0)
my R1sR16MN5(0) m(C1-Celalkyl, R158(0)Ry6N, Ry 53(0)mR1gN(C1-Cg)alkyl , or a group of
the formula

O

R'l 2
E‘A\(CRQR“’)df

wherein:



R6, R7, R8 RO, R and R' are each independently selected fromthe group
consi sting of hydrogen or (Cl-C6)al kyl optionally substituted by deuterium
hydroxy, amno, trifluoronethyl, (C,-C6)acyloxy, (G -C6)acyl@mnz004

(G -CCal kyl am no, ((Cl- C6)aJdkyl)2am no, cyano, cyano(C; -C6)al kyl,
trifluoronethyl (Cl-C6)al kyl, nitro, ni-Bdo(Cl- C6)al kyl or (C, -C6)acyl am no;
R12 is carboxy, cyan, am no, oxo, deuterium hydroxy, trifluoronethyl, (Cil-
C6) yl, triflupiswomesdy! (Cl1- C6)al kyl, (Cf-C6)al koxy, halo, (G --C6)acyl,

d CG IkI k m no anno(O C6) al kyl ,
oo EALE AR et A Y (o
al kyn -
Co6) al kyl Cl-Cp |,k Cl - C6 I Cl -.C6) al , t
cyéﬁo(é g:a) a‘i‘@? R éff %ﬁejﬁsﬁwdgﬁﬁ F%% %gyg@@%wrmg ?f?hyﬁoam%}(ﬁéf hyl ,
t 2: : f Icgor om@almloﬁaﬁamuﬁ@mhdﬁwd by(CfliautéG@)ﬁa]?Eyﬁlr _E‘Iﬁ}nOCGt)nﬂuorlomethyl (C-Cgacyloxy,

- - X - acyl arni no,

<(31m no()CiC(gG?”Qé’W?a(’ma?n ng(lf@l( EYE ( Cg é? PRming.c C%/%’Pal I@/"'I‘“&FFFH%B’(‘@L-
C6) acyl , tifiGomBhAldkyd)adat, ﬂﬁtfwh@occqﬁi)sﬁwl or (B-B)acybnfdd; O,

R $R 6N-CO (G - | ky NH R‘ O NH, R_5NHC( Q) NH,
(C, - C8)al kyl( o}s) Cgfam( t‘jﬂuefé’yﬂﬁ%&ly C%"e% Hé@)YHF\AFs)%E‘FéCeNS(O) m R

5R 6NS( Q oa)ﬂra}laxﬁﬁb ala, lca)aﬂéy@%@drfcﬁ@l)ancynﬁléﬁﬁ@n B, ]‘?4( & t%n@l 500),, wher ei n
inis 0, 1 or g@ é’FR%ﬁ“gnd R16 are each i ndependent sel ected from

hydr ogen ‘BPer?‘f‘:m‘ RZ and R3 are each hydrogen. 9 June 2004 -8c The
present invent RéandRswe éch@t es to a corrpound of the formula | or the

phar maceut i cal acceptable salt_ there wherein roup of the
fornula R5 RN%%EE%’EWWW@F hgre teﬁgo@%WCP%WGPH%Wﬁ@fﬁa)qﬁsm@r

pi peri di nydevéatihgi tikori@dr byndRidg sdlextddifiom &gd’nbfb)ﬁsp]an@bé?da@on ReAoM@nspli@UL.Er i um
hydroxy, (Cl- uﬁ le st(e l(s{% “g%aalti ﬁ’é@f haln% . aC)é| (C1- C?l)ogsl flr%/nluam no,
ani no( C1- P et KAk LEes e f@l B%IP}!&H ard Sogwigsti
(C2- Co) al iatnyds, cahéed-a6#na, a@dﬂ@/dlaﬁhatltl@ Ghtofzhadckyraididnesded alaed it cc@ﬁl)s al kyl,
hydr oxy( C&Eogg% gilsekagel:, Néhgjﬁ;egggligéals(e?fglgk%d—a, and other autoimmune diseases or (b) the
inhibition of protein kinases or Janus Kinase 3 (JAK3) in a mammal, including a human,
comprising an amount of a compound of formula I or a pharmaceutically acceptable salt thereof,
alone or in combination with one or more additional agents which modulate a mammalian
immune system or with antiinflammatory agents, effective in such disorders or conditions and a
pharmaceutically acceptable carrier.
The present invention also relates to a use of an effective amount of a compound of
formula I or a pharmaceutically acceptable salt thereof, alone or in combination with one or more
additional agents which modulate a mammalian immune system or with antiinflammatory agents,
for the manufacture of a medicament for inhibition of protein kinases or Janus Kinase 3(JAK3) in
a mammal, including a human.
The present invention also relates to a use of an effective amount of a compound of
formula I or a pharmaceutically acceptable salt thereof, alone or in combination with one or more
additional agents which modulate a mammalian immune system or with antiinflammatory agents,
for the manufacture of a medicament for treating or preventing a disorder or condition selected
from organ transplant rejection, xeno transplation, lupus, multiple sclerosis, theumatoid arthritis,
psoriasis, Type I diabetes and complications from diabetes, cancer, asthma, atopic dermatitis,
autoimmune thyroid disorders, ulcerative colitis, Crohn's disease, Alzheimer's disease, leukemia

and other autoimmune diseases in a maminal, including a human.



hal o(Cl-C6)al kyl, nitr | - C6) al kyl, trifluoromet ,

trifluor on®PHIHEE$- 06) al' Kyl , (Cl-CB)acyl anmino, (d - PCﬁE&%%%ﬁg4

.C6) acyl am'no( Cl - C6) al kyl , (C3-C6)al koxy(Cl-C6)acylai ino, am uo(Cl-C6)acyl,
am no( Cl - C6) acyl (Cl - C6) al kyl, (Cl-Co6)al kypam Ito(Cl-C6)acYl,

((C1-06) al kyl)2am no(Cl - C6)acyl, RIS5Rt6N-CO O, R15R16N CO (Cil-C6)al kyl,
(Cl-C6)al kyl -S(Om RI5RIENS(O m RISRI6NS(O n(Cl-C6)allcyl, .
R15S(O) nR16N, RI 5S(O nR16N(C --C6)al kyl , or a group of the fornula ORI Z
wherein: § June 2004 -8d mis 0, IpeMiledbeddlinion BFth eftlof €ach independently
sel ected fron1hydg@$§ﬂoor %gi:CB)ale[, O I IS RO0 are each
wndependent |y sel YRYRPIARR Sefemep ety the prgparationtof thewgamowds bfihe

C6) al kyl opt presrat inyerdictstiilesstositbriase ifdititf RURY, RY - j :

Lri f1 uor omet il o Clon 08) AR 9% %01- C6%acy| ani ﬁ%@%‘%‘ﬁ%‘i&gﬁgﬂe&rﬁsﬁﬂ?

¢ (C1- C6) al ky ? am no, cyano, Eégﬁﬁ-Eﬁgwﬁ”alkyl,

trifluoromethyl (Cl-C6)al kyl, nitro, PREPARATIONGG) al kyl or (Cl-C6) acyl am no;
R12 is cyano, trifluoronethyl, (C yal kyl', tritluoronethyl (Cl-C6)alkyl,
(C1- "Co6) al kyl am no, ((Cl-C6)al kyl)®gam no, (C2-C6)al kynyl, ‘
cyano(Cl- C6) al kyl, (d -GC6)al kyl - m wherein mis 0,1 or 2; and R2 and R3

-C6) al kyl, (C1-C6) acyl oxy. Cl- C6) al kyl, nitro, cyano(l - C6) al kyl ,

are each H The present inventi 0 | ates t phar maceuti.cal
conposition for (a) treating or Preflentsng a di‘'sorder or condition
selected fromorgan transplant r tT &, xeno transplation, |upus,

multiple sclerosis, rheumatoid arthritiﬁQ psoriasis, Type |I diabetes and
conplications from diabetes, cancer|, asthma, atopic dermatitis, autoimune
thyroi d disorders, ulcerative colitif$, GCrohn's disease, Al zheiner's

di sease, Leukemi a, and ot her aut oi ne di seases or (b) the inhibition of
protein kinases or Janus Kinase 3 (JAK3) in a mamal, including a human,
conprising an anount of a conpounqnof formula | or a pharnaceutically
acceptable salt thereof, alone offin cqnbination with one or nore
addi ti onal agents which nodul ate manp@l i an  inmune systemor with
antiinflammatory agents, effectffve | ch disq&&grs or conditions and a
pharmaceutically acceptable car{der. :
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--The present- invention also relates to a use of an effective anount of a
conpound of formula | or phar maceutically accepta sal t ¢ hetesafoq al one
or in conddilid2e4 W th one or nore additional agent i chpRlidhaifA2 2
~mammal i an 1 mMmune systemor with antiinflantmatory agents, for the .
manuf acture of a nedi canent for inhibitigﬁ_of protein kinases or Janus

Ki nase 3(JAK3) in a mamml, including a’'human. The present invention al so
relates to a use of an effective anmount of a conpound of formula I or a
phar maceutically acceptable salt thereof, alone or in conbination with one
or nore .additional agents which no égéégﬁﬁggﬁgnalian i mune systemor with
antiinflgnnatory agents, for the f a nedicanent for treating
or preventing a disorder or condidion selected fromorgan transpl ant
rejection, xeno transplation, lugus, nmultiple sclerosis, rheumatoid
arthritis, psoriasis, Type | gt and conplications from di abetes,
cancer, asthma, atopic dernatifis, i mmune thypgi d di sorders,

ul cerative colitis, Crohn's diLQas , zhei ner's di sease, |eukema and

ot her aut oi mune di seases in a nBfmal ,\i ncluding a human. WD 01/ 42246 -9 f
do 5 9 June 2004 PCT/IM 01742 Detail edRDescription of the Invention The
follow ng reaction Schenes illustrate the preparation of the conpounds of
the present invention. Unless othgrwise indicated R2, R, R4 and R5 in the
reacti on Schemes and the discussi n that follow are defined as above.

PREPARATION A G C 10 Xxi XX AX " WD 01/ 42246
43 ¢
N/
k\ [ D—r? XXl
NT N
R
jz
Cl 'Rz
-
Nk | N—r? XVi
-~
) NT TN
: R




--10 5 PREPARATION B O cl 9 June 2004 PCT/ | B00/ 01742 WD 01142246 -11 5
SCHEME 1 | | 1 1' xv"| 4l xv 1 9 June 2004 PCT/I 01742 999, fﬁﬁm WU
UL(4ZL40 ReDloi/pom 01742% 12 5 SCHEME 2 XXIV 1 XX | . Hﬁ%

01/ 42246 - PCTI | BOQ/ 01742 -13 5 SCHEME3 XVI E 1
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<l 10 WD 01/ 42246 9 June 20Q4 PC-TABOQO 81742 -14 5 In reaction | of
Preparation A the 4-chlo yrrol o[ 2, 3-d] pyri m di ne ‘pound §fjund dHJ| a
XX, wher @b offsdzde Nydrogen or a protecting group such%s be esulfonyl or
benzyl, is converted to the 4-ch|oro-5-ha|opyrroio[2,3-d]h§§f 40k 142 )

- compound of formula XX, wherein Y is chloro, bronmo or iodo, by reacting
XXl with N-chlorosuccininmde, N bronosucti®nim de or N-iodosuccininide. The
reaction mxture is heated to reflux, in chloroform for a tine period 10
bet ween about 1 hour to about 3 hours, preferably about 1 hour.
Alternatiyely, in reaction | of Preparation A the

4-chl oropyrrol o[ 2, 3-dj pyri mdi ne of f&GHEMEXXI, wherein R is hydrogen, is
converted to the correspondi ng 4-chl oro-5-nitropyrrol o2, 3-dj pyrimdine .

of formula XX, wherein Y is nityo, by reacting XXI with nitric acid in
sulfuric acid at a tenperature t ween Yabout -10C to about 10C, preferably
about OC, for a tine period bet ut 5 mnutes to 15 about 15 m nutes,
preferably about 10 m nutes. und of formula XX, wherein Y is
nitro, is converted to the cofres g XX

4- chl or o-5-am nopyrrol o[ 2, 3-dj ri-pj ne of the fornmula XX, wherein Y is
~am no, by reacting XXI under a variety of conditions known to one- skilled
in the art such as pall adi um hydrgpgenotysis or tin(QV)chloride .and
_hydrochloric acid. In reaction 2 §f Preparation A the

4- chl or o- 5- hal opynol o[ 2, 3-dj pyri njdi ne conpound 20 of fornmul-a XX, wherein
R is hydrogen, is converted to the correspondi ng conpound of formula XX
wherein R2 is (C -C6)al kyl or beﬁéég, by treating XX with N-butyllithium
at-a tenperature of about -78aY d reacting the dianion internediate so
formed wth an al kyi hal i de or alide at a tenperature between about
-78C to roomtenperature, pr@&fera oom tenperature. Alternatively, the
dianion so forned is reacted[g%&h cul ar oxygeXXi¢ form 25 the ..

‘correspondi ng 4-chl oro-5-hydr Kl o[ 2, 3-dj pyri m di ne conpound of
formula XIX, wherein R2'is hydroxy. \The conpound of fornula XX, wherein Y
is bromne or iodine and Ris benzeﬁ%sulfonate, is converted to the
conmpound of forrmula XIX, wherein is (C6-Cl2)aryl or vinyl, by treating
XXwith NNbutyllithium at a tenpgrature of about -78C, followed by the
addition of zinc chloride, at a tgnperature of about -78C. The ‘
correspondi ng organo zinc 30 intefnediate so fornmed is then reacted with
aryliodide or vinyl iodide in mn@%ﬁ% ence of a catalytic quantity of
pal | adium The reaction mxturg is syirred at a tenperature between about
50C to about 80C, preferablyy C, for a time period between about 1

hour to about 3 L\ - XX
'\N hk
R
J 3
4,5
NR'R R2




‘hours, preferably about 1 hour. In reaction 3 of Preparation A, the
conpound of fornula Xl 3 s converted to the 35 c,espondl NGy G

formul a X%@;%éseatin I X with N-butyllithium hi um  qic, 30860 amne
.or sodi um 1 , at a tenperature of about -78C, in the presence of a

pol ar aprotic solvent, such as tetrahydrofuran. The anionic internmediate so
formed is further reacted with (a) al kyilRalide or benzyl halide, at a

t enperature between about -78C to room tenperature, preferably -78.C, when
R3 is alkyl or benzyl; (b) an al dehydeor-ketone. at a 40 tenperature

bet ween about -78C to roomtenperature, preferably -78C, when R3 is

al koxyy; & 9 June 2004 WO 01/ 42246 PCT/ | 8CUEME® 742 -15 6 | 5 and (c) zinc
chloride, at a tenperature between about -78C to roomtenperature,
spreferably - 78C, and the correspondi ng organozinc internediate so formed
is then reacted with aryliodide or vinyl iodide in the presence of a
catalytic quantity of palladium The resulting reaction mxture is stirred
"at a tenperature between about 50C to about 80C, preferably about 70C, for
a tinme period between about 1 hour to about 3 hours, preferably about 1
hour. 10 Alternatively, the anion forqsg is reacted with nol ecul ar
oxygen to formthe correspondi ng

4- chl or o- 6- hydr oxypyrrol o[ 2, 3-dj p
R3 is hydroxy. In reaction | of NFrep
ol o[ 2, 3-dj pyri mi di ne conpound 01§ﬁ;

e conmpound of formula XVlI, wherein
n B, the 4&€$d£ropyr

Rs con d to the
correspondi ng conpound of f or mul J cording to the procedure
descri bed above in reaction 3 of epargfyion AL 15 In reaction 2 of
Prgparation B, the conpound of fornula I1 is converted to the
correspondi ng conmpound of formula XVI, according to the procedures
described above in reactions | and 2{ of Preparation A In reaction 1 of
Schenme 1, the 4-chloropyrrol o[ 2,3-djplyrimdine conpound of fornmula XVII is
converted to the corresponding conpoupd of formula XV], wherein Ris 20
benzenesul fonyl or benzy|. by treating XVII with benzenesul fonyl chloride,
benzyl chl ori de or benzylbrom de in the presence of a base, such as sodi um
hydri de or- potassium carbonate, and pol ar aprotic sol vent, such as
di met hyl formam de or tetrahydrofuran.' The reaction mxture is stirred at a
tenper ature between about 0OC to about 70C, preferably about 30C,

NR'R® r2

e
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~“for a tinme period between out 1 hour to about 3 hours, preferably about 2
hours. .25 In reaction 2 ofdcheme 1, the 4-chl oropyrrﬂo[z 3-dlihe" Iggadi ne
conmpound AYODPUMI¥éa XVI is converted to the correspoMii ng PCT/IB00/01742
.4-am nopyrrol o] 2, 3-d] pyri mi di ne conpound of fornmula XV by coupling XVI
~with an amne of the fornmula |-1NR4ARS. Thg.reaction is carried out in an

al cohol sol vent, such as tert-butanol, nethanol or ethanol, or other high
boiling organic solvents, such as dinethylformam de, triethyl am ne,

1, 4-di oxane or- 1, 2-di chl oroet hane, at a 30 tenperature between about 60C to

about 120, pref emadebition bout Gratiory/ A, G 4%@%%%]??3—%@% REhNEES Ggbout

2 hours to ”ﬁﬁ hour s erabl y about 16 s a

ni trogen co ﬁg‘ ysrep gc'ge}’%%ﬂeﬂﬂ 2 BFUEAYNG SRR SHiht 3sdRperenesuioner perayiect ed
by a prot ectls napvedediofhe wmhoawwdm[ﬁermpwhudaﬁ dortfpolnt &rféﬁrﬁl i KR AR GP 1S
ar oup. i n_us ers: Bel's 3e3. iy BRGng bt N Shiatespi e ot or
pyr r ol of 2, 3-Nfiogeaueinitidee The m@cndaemmaé isOfeatiel ¢o FRffiuR r:mt:ﬁi&bfoﬁﬂ fF 8 tie pohGD

or csont St "B Sesh 8ot oo B AR i BRHE Bbous THak: HeRolERs raesin 28t bon.
The R5 nit r%@?’%@%ﬂaﬁhﬁﬂr@lﬂmdd?éwlmmegwMUm whereid meyb;egém i her
oo o g e 18 theobartor k@G " b HORANORR Lpirid &, rhua KX/

car bamat esv W&'HC%I'SUH%);’V fW'%MrW'H@@mﬁrﬁé'dr"eﬁélﬁ@G agidtah atterepﬁaum tatvogpan Of

t he het er oahiiouk -19F@iefaboir 1e°cs }eré?am BouEPCafD Qm%u ricdw
PCT/ | BO%Ol acet F e 3:)? di netﬁélﬁ or %a?n %éﬁa?%m%é@%snce of

& ’pase, suc% §1%8'H\”f?ﬁ1 ol fﬁl} y200¢t I mipdeso %’mpgf‘“%ﬁtfém}@ XX\ M@etbet\(/veen
about 20C t witra.b U corty@@edCtd (ﬂ’fe @ortdspEndiy u%lohﬁ&%ﬁﬂpyrﬁmlﬁ-d%mh@k% Soft fﬁFabOUt

72 hours. Ew nam de for phles of fornu
such as acyl }(::Tll ori de@é}%ﬁ O Te8H fngr%g pder E%ar}e@a%tcg'afj'%"ﬁ fiPe¥TLtorege
‘ni trogen ofSkliggin th‘é@'éﬁ*@aIakyaﬂagwwwdnogermlﬁelovemv)stum‘ideamd npdrbgHicRiBacighl ori de

in the resence f eratures for a
tine peg p et V\gé&&g%g? ' E%ﬁ%gﬁ@sé %Qéﬁﬁtdq%ﬂah%ﬁmﬁwfaﬁg%ﬁ% U8R rmay

al so be ar‘?‘ P‘E'a' - Wherpia &8 hyrdgogenda conyelted to the Farreapendingirembeundrod forrhyth
group int hax,pnmﬁmaéusqt 65)%}1 BQEBnhW BiPtr bR XXSwith N- butyllithlum atat rnperature
1- ( 3-di met hyl %mltn%xq)p%.ﬁbre gtlg%ﬂcar bOIdI im detel n a sgl vent nsuceh
net hyl ene chioride a aeling (s gianion ptermediale s5_fpgmed, wilh plsyihalite \or
formation. behadlidsal 4 ésnpefatdre ietiean Iabputs-ns"h: a:Sroam(tempérﬁﬁw p@éf@r‘éblﬁ%c%gs
ﬁlCIt gzgeﬁSOFé At:.%érétﬁet er o{anlgﬁ\%fy' gr odgmlmﬁ‘l’o %m'g% v rﬁ:ia&%qﬁgr eaC f"lfll\n%ﬁtafg?’;[ t&tef"'ahbl ent
t enper aBur de fcaresgonding: 4p‘élor%ﬁ-hmxmﬁmidb.étﬂpym®!dﬂ¢0 UOTBPGUOd aﬁfofﬁmﬂ!ﬁ Rexyrs.
Al kyl for mihkdh Y hith$). TRe ERAToLRHo A MmUY xk SRR ¢ i 8hrdGRY A8 R gl Lh, Ris .
benzenesulfonate, is converted to the compound of formula XIX, wherein R? is {C4-C,,)aryl or
,‘ vinyl, by treating XX with N-butyllithium, at a temperature of about -78°C, foiiowed by the
_ addition of zinc chloride, at a temperature of about -78°C. The corresponding organo zinc
30 intermediate so formed is then reacted with aryliodide or vinyl iodide in the presence of a
. catalytic quantity of palladium. The reaction mixture is stimed 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,
In reaction 3 of Preparation A, the compound of formula XIX is converted fo the
35 comesponding compound of formula XVI by treating XIX with N-butyllithfum. lithium
diisopropylamine or sodium hydride, at a temperature of about -78°C, in the presence of a“
polar aprotic solvent, such as tetrahydrofuran. The anionic intermediate so formed is further
reacted with (a) alkyihalide or benzylhalide, at a temperature between about -?8°C to room
temperature, preferabiy -78 °C when R? is alkyl or benzyl (b) an aldehyd:"_l_ ketone at a N
40  temperalure between about -78°C to room temperature, preferably -78°C, when R® is alkoxy;




cyanoborohydride, in ol vent, such as net hanol t anbi entg s @EPRIGAL Ur e
for a tine period bet about 12 20 hours to abOut 18 hours. In reaction
3 of Sche“@p“!’“?‘@rmval of the protecting group fromthe co Y4z
formula XV, wherein R is benzenesulfonyl, to give the corresponding
compound of formula 1, is carried out byiStreating XV with an al kali base,
such as sodi um hydr oxi de or potassium hydroxide, in an al cohol solvent,
such as nethanol or ethanol, or m xed solvents. such as 25

al cohot/tetrahydrofuran or al cohol/water. The reaction is carried out at
room t enp@r agruf (e) Zine chépride,i atre temeperatiste betiveereaboab-&C b oam teumenatm'e. ;méfenab!y 1

hour, prefer L tec
'corrpound of tor aFiQ %%\AE E%Y@no Ij;ecni fne@étgc%nyrp'?%gg QH@n é)ég% I Ng XV
w th sodi um $rmhodr¢ﬁmmvmy'a@dl@p l"éhi)Eflea@@Fe"f @fca@br@muanwmpeﬂadwm | Wbe prsulting)
) Zetc ‘ﬁfﬁ?oggffﬁf’%‘éﬁ rné.mu;ee@ silﬁeoagtﬁ%ieggpemé beﬁfaeﬂ. abamﬁrrd sanatfogp’g%% *gﬁf%% .
the cor r espct@HhE° QL%H&I’B?)W@B IbS'["’Qe'Ba‘Eﬂ“M F“P%“?}I?‘??@t %B?Pﬁ%l!i‘l’ﬁﬂe’é'?'y £BoYyh] hgur.
I><XI V, ace@r d«u&gua]g.ow e d?:idzh%edtbrﬁﬂd %%ﬁdléd)«giduhrﬁ&@aﬁl r bXyge® ®dbindthe ZoftbspoRfifye 1.
n. reaction 2 o ene no- al opyrr I i ne
conmpound of %Wf’ﬁ?%%' b'ﬂlhgrcg’?yﬁ "TesmB"@ﬂ% é’W‘ﬁ%ﬁ%ﬁgﬁﬁrﬁb% b g"’cg?’%m ne
or iodine, is COnmenretetidn t10 of Feepaidforc 8 tiess pahidiopgrraaiipdipwdmidine§ aonpouad XKI | |
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the presenc&oBespaNging &‘P’unﬁd &l éﬂ‘ﬂ“l"f‘ Q(‘B-f 3‘6’6‘}9}9@ rto ("E P"Qﬁeq“fﬁ?l Qféc%l??ﬂ ?P&’P‘P #di um

(0), and a PedchdnsSPANGENdt Prapdfation &S di net hyl formami de, at roomr 9 June
2004 WD 01/ 42246 ,PCT/ 742° 5.t enper r for time period
betveen about 1 HBEECEE ﬁ/ 58 obf & obraven SR S pabine oS e o)
al kenes or SMir éenesnventhe ntoRthe owespphding cetmpowaly lof formulah eXylr esmem Bf isa

catal yti %&?i%}]éél{fﬂfgx ?lpﬁénlzﬁdlw]@alun%e Vi |tn>ﬁehi)en %‘?{:ﬁlgﬂé )éﬁ %Bnde or

t et rahydrof uran ure en a
preferably abraytbrongdeoin m%Preaencﬁm‘eaﬂ@w cticthes sedivm hindside or polassivp cetbopdleut 48

hours, pref grdlal poidprbtic A8vBRUESh as dimethylformamide or tetrahydrofuran, The reaction
mixture is stirred at a temperature between about 0°C 1o about 70°C, preferably about 30°C,

‘the heteroal kyl group in the presence of a reduci %agent, such as sodi um

for a time period between about 1 hour te about 3 hours, preferably about 2 hours.

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

XVl is converted to the corresponding 4-aminopyrrolo]2,3-djpyrimidine compound of formula

XV by coupiing XVi with an amine of the formula HNR*R®. The reaction is carmried out in an

alcoho! solvent, such as tert-butanol, methanol or ethanol, or other high boiling organic

solvents, such as dimethylformamide, triethylamine, 1,4-dioxane or 1,2-dichloroethane, at a

30 éemperature between about 60°C to about 120°C, preferably about 80°C. Typical reaction

" times are between about 2 hours to about 48 hours, preferably about 16 hours. When Ris a

nitrogen containing heterocycioatkyl group, each nitrogen rmust be protected by a protecting

group, such a benzyl. Removal of the R® protecting group is carmried out under conditions

appropriate for that particular protecting group in use which will not affect the R protecting

i 35 group on the pyrrolo[2,3-d]pyrimidine ring. Removal of the R® protecting group, when benzyi,

_ is carried out in an alcohol solvent, such as ethanol, in the present of hydrogen and a catalyst,

. such as palladium hydroxide on carbon. The R® nitrogen containing hetrocycloalkyl group so
formed may be further reacted with a variety of different electrophlles of fermula ..For urea -

formation, electrophiles of formula Il such as isocyanates, carbamates:and carbamoyl

40 chlorides are reacted with the R® nitrogen of the hetercalkyl group in a solvent, such as



10 In reaction 3 of Schene 2, the conpound of formula XXIII is conve'rted to

‘the corresponding corrpou.of formul a XV, according t he
descri bed wb@ym2246 reaction 3 of Preparation A In r ctlopc—ﬂ% heme 3,

.the conpound of fornmula XVII is converted to the corresponding conmpound of
fornula 1. according to the procedure desgribed above in reaction 15 2 of
Schenme 1. The conpounds of the present invention that are basic in nature

are capable of formng a wide variety of different salts with various

i norgani c and organic acids. Al though such salts nust be pharmaceutically
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used as read@nsdo Pg}’l’bf’%b% fld fqmattmmlm:m ¢ayriedoasd by sdzictinghaldehyeed with of
thi's invent ighetdrBalkyd GRS INMAY Srlsens B?aﬂ%ﬂuél §%m?§&?. a%%lo&gmvﬂg% tb{bs Sghdi C

conpounds of the resent I nventi on. non-t oxi c YIRE ude
t hose deri vdy2fpt Eﬁ‘u%ﬁ%&ﬂ?ﬁ@o‘l"@“ﬂ'ﬂi‘ﬁ Pey"P&E?&Eﬁlf%ﬂ ting periogrbstvwesn abouti 12m
pot assi @ c abars trebaotsT@gResi um etc. These salts can easily be prepared by
treating the c aC|dcco o) W t h anaueous sol ution
contai ni ng the dg"sfer%gp "n% %ﬁ’gﬁ'leeglrﬁrﬁ?"i P@Eé’fﬁtﬁ P 9EaYp; TEATE thecompoynshof
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25  alcohalitetrahydrofuran or alcoholiwater, 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
protecting group from the compound of formula XV, wherein R is benzyl, is conducted by
treating XV with sodium in ammonia at a temperature of about -78°C for a time period
between about 15 minutes to about 1 hour. _

30 : In reaction 1 of Scheme 2, the 4-chioropyrrolof2,3-d]pyrimidine compound of formula
XX is converted to the corresponding 4-aminopyrvolof2,3-dlpyrimidine compound of formula
XXIv, ac_:éording to the procedure described above in reaction 2 of Scheme 1.

In reaction 2 of Scheme 2, the 4-amino-5-halopymolo]2,3-d)pyrimidine compound of
formula XXIV, wherein R is benzenesuifonate and Z is bromine or iodine, is converted to the

35 cormresponding compound of formuta XX by reacting XXIV with (a) arylboronic acid, when R2

' is aryl, in 2n aprotic solvent, such tetrahydrofuran or dioxene. in the presence of a catalytic
quantity of palladium (0) at a temperature between about 50°C to about 100°C, preferably
about 70°C, for a time period between about 2 hours to about 48.hours, preferably about 12

hours; (b) alkynes, when R? is alkynyl. in the presence of a utalytlc quan_hty of copper (1)
40 iodide and palladium (0), and a polar solvent, sucy as dimethylformamide, at room
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The conpositions of the present invention may be fornmulated In a
conventional manner using one or nore ph&rnmaceutically acceptable
carriers. Thus, the active conpounds 10 of the invention nay be formulated
for oral. buccal intranasal, parenteral (ems, intravenous. intramuscular

or subcutaneous) or rectal admnistration or in a formsuitable for
adni ni st Bat itempergiyre; forA e periodrbeiwesnfabputt 1 beur taigbou &t hopes. poferabin abowf3 t he
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convent hgnap of sakeme 1W t h pharnaceutically acceptable additives such as
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edible fats); %l POPGIRYS, g mesprf invenlion (it arg (Pasig o, dplife aten¢apable hus
vehi cl es (e_fnaning alwivendarielyl of difietent esitsavith varioust ingrgarad ethergdnic adids. Although
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i ncluding using conventional ‘catheterization techni'ques or 1nfusio
For mul at i orféeertizee FoRaupY Btreatpent with ae alksling geagsnt aRd sukRsSURTEY caswert thethtter ., in
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conposi ti Orl)ase C mpounss otj’{l%s mventton are readily prepared by treating the base compound wuth a

substantially equivalent amount of the chosen mineral or organic acid in an aqueous solvent
25 medium or in a suitable organic solvent, such as methanol or ethanol. Upon careful
evaporation of the solvent, the desired solid salt is readily obtained. The desired acid salt can
also be precipitateti {from a solution of the free base in an organic solvent.by adding to the
solution an appropriate minera! or organic acid.
Those compounds of the present invention that are acidic in nature, are capable of
-30 forming base salts with various pharmacologically acceptable cations. Examples of such salts.
- include the afkali metal or alkaline-earth metal salts and particularly, the sodium and potassium
~ salts. These salts are all prepared by conventional techniques. The chemical bases which are
- used as reagents to prepare the pharmaceutically accepiable base salts of this invention are.
those which form non-toxic base salts with the acidic compounds of the present invention. Such
3 35 non-toxic base salts include those derived from such pharmacologically acceptable cations as
_ sodium, potassium calcium and magnesium, etc. These sa'lts can easily be prepared by treating
. the corresponding acidic compounds with an. aqueous solution containing the desired
pharmacologically acceptable cations, and then evaporating. the- resultmg soluhon to dryness, . ...
preferably under reduced pressure. Alternatively, they may also be prepared_by mlxmg tower
40 alkanolic solutions of the ac:dlc compounds and the desired alkali metal alkoxide together, and
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contain 35 fornul ati ng ag such as suspendi ng, st I Zi ng

di spersi ngva@gaiste A ternatively, the active ingredi may, mder
formfor reconstitution with a suitable vehicle, sterile pyrogen- Free
wat er, before use. The active conpounds of the invention may al so be
formulated in rectal conpositions.. such'as suppositories or retention
enenas, ens.., containing conventional suppository bases 40 such as cocoa
butter or other glycerides. r WO 01/42246 0 -19 0 9 June 2004
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suspensions, or they may be presented as a dry product for constitution with water or other
suitable vehicle before use. Such iiquid preparatlons may be prepared by conventional
means with phannaceutlcaliy acceptable additives such as suspending agents (e.g., sorbitol
25 syrup, methyl cellulose or hydrogenated edible fats); emulsifying agents (e.g., fecithin or
acacia); non-aqueous vehicles (e.g.. almond oil, olly esters or ethyl alcohol); and
preservatives (e.g., methyi or propyl p-hydroxybenzoates or sorbic acid). Cee e
_ For buccal administration, the composition may take ihe form of tablets or lozenges
formulated in conventional manner. ,
30 - The aclive compounds of the inventon may be formulated for parenteral
administration by - injection, including using conventional catheterization techniques or
* infusion. Formulations for injection may be presented in unit dosage form, e.g., in ampules or
in multi-dose containers, with an added preservative. The compositions may take such forms
as suspensmns solutions or emulsions in oily or aqueous vehicles, and may contain
35 formulating agents such as suspending, stabilizing and/or dispersing agents. Alternatively,
_ the active ingrediel_'lt may be in powder form for reconstitution with a suitable vehicle, e.g,,
sterile pyrogen-free water, before use.
The active compounds of the invention may_also be formulated in rectal composst:ons R
such as suppositories or retention enemas e.g., containing conventionat sugaository bases
40  such as cocoa butter or other glycerides.



25 A compound of fornula (1) administered in a pharnaceutically acceptable
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| nuran(r)), daclizumab (e.g. 30 Zenapaxv), OKT3 (e.g. Orthocolone)), AtGam
aspirin, acctam nophen, ibuprofen, naproxen, piroxicam and ,
antiinfl tory steroids (e.q..prednisqlone or dexapethasone); "and such
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JAK3 ki nase 182660 (did.,|rhéiffatcll B9 09401066 df thebagid ﬂgéeaiéﬁré‘{gfuﬂﬁhﬁ SF9
cells 15 (a f.#lsmlp grgtej n of GST and the catal ytic .donain of human JAK3) .
purified by “SYFCRMIEPE admPiSIeRcy foF S5APEn 194 fiPes REF 9R%- Sepahar ose. The
substratad for theAerestibinatations Potestridntbithe condiichshelBe® i dbBvé l%%oésﬂi

_ . ) in
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ti mes and @aerosol contains 20 pg to 1000 pg of the compound of the invention. The overall daily dose

with an aerosol will be within the range 0.1 mg to 1000 mg. Administration may be several
times daily, for example 2, 3, 4 or 8 times; giving for example, 1, 2 or 3 doses each time.

25 A compound of formula (1) administered in a pﬁannaceutically acceptable form either
alone or in combination with one or more additional agents which modulate a mammlian immune
system or with antiinfiammatory agents, agents which may include but are not limited to
cyclosporin A (e.g. Sandimmune® or Neoral®, rapamycin, FK-506 (tacrolimus), !eﬂunorﬁide.
deoxys_pergua{in, mycophenolate (e.g. Celicept®, azathioprine (e.g. Imuran®), daclizumab (e.0.

30 Zenapax®), OKT3 (e.g. Orthocolone®), AtGam, aspirin, acctaminophen, ibuprofen, naproxen'.

- piroxicam, and antiinfimmatory steroids (e.g. prednisolone or dexamethasone); and such agents
may be administered as part of the same or separate dosage forms, via the same or different
routes of administration, and on the same or different é&ministration schedules aooofding to
standard pharmaceutical practice.

v 35 FK506 (Tacrolimus) is given orally at 0.10-0.15 m_glkg body weight, every 12 hours,

within first 48 hours postoperative. Does is monitored by serum Tacrolimus trough levels.

Cyclosporin A (Sandimmune oral or intravenous formulation, or Neoral®, oral solution or

capsules) is given orally at 5 mg/kg body weight, every-12 hours within 48 hours postoperative.- - ..~ .

Dose is monitored by blood Cyclosporin A trough levels.
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LK-50T). T- Gahibis Jafes Ridabe! rseQnditcoﬁs%n@@fe%néﬁt&%l@eﬁ‘&? neds T} freating

heat - i naﬁ]l \51 fetal calf serum cl'one

Peni ci | | '$OLIRD AT B9itieRs aacieriz bY denusdrase Joishewa byttee Fajiowing im¥itld t i on
~of 10ug/ m Riddaythstsex Di agnostics, Cat # HA 16). After 3 days at 37Cin 5%
C®2. cells are washed 3 tinmes in Media,.resuspended to a density of 1-2 x
106 35 cells/m in Media plus 100 Uni tgﬂﬂg—‘ﬂ&ﬁa&a’ n recombinant |L-2 (R&D
Systems, Cat # 202-1L). After | JASBKHIGEST)EN@maticAskdy 2 dependent and can

b df Kl |

o et 500 RN ILIERKY R ds SR, b S TS Wi R b ol 1o
i'nhi bi t 15L- 42 ddsinen peotein 9t BSTT| angh tiei mlﬂbl dnmairl of huma@ JAMKBE pdefiid e bifisityar e
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cells/well/0 lat-b mcrotiter
353075). Fr GHF'J!'GS'WPAPU‘W@%@@%ﬂpmﬁmfpa@mmmm s_r;roplmes @D 1 Y
‘5 stock of pemi owmyamdﬂm TBROMIAG faitér coanﬁgom gtk hieORsshed trﬁ L#r%dare

its/m

added in tr| arti After ane hour
added 11 1 i &Ui8eq W Sl Sinlarith o D kivbse birSr (50 M 1EPES, pH 7.3 108

20 mM NaCl, 24 mM MgClZ)+ 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

.

phosphorylated tyrosine in a given well is quantitated by standard ELISA assay utilizing an
anti-phosphotyrosine antibody (ICN PY20, cat. #69-151-1).
Inhibition of Human IL-2 Dependent T-Cell Blast Proliferation

25 This screen measures the inhibitory effect of compounds on IL-2 dependent T-Cell
blast profiferation in vitro. Since signaling through the IL-2 receptor requires JAK-3, cell active
. inhibitors of JAK-3 should inhibit IL-2 dependent T-Celi blast proliferation.
) The cells for this assay are isolated from fresh human blood. After separation of the
mononuclear cells using Accuspin System-Histopaque-1077 (Sigma # A7054), primary
30 human T-Celis are isalated by negative selection using Lympho-Kwik T (One Lambda, Inc.,
Cat # LK-50T). T-Cells are cultured at 1-2 x 10%ml in Media (RPM! + 10% heat-inactivated
-~ fetal calf serum (Hyclone Cat # A-1111-L) + 1% Penicillin/Streptomycin (Gibco)) and induce to
proliferate by the addition of 10uglml PHA (Murex Diagnostics, Cat # HA 16). After 3 days at
37°C In 5% CO,, cells are washed 3 times in Media, resuspended to a density of 1-2 x 10¢
35  celis/ml in Media pius 100 Units/ml of human recombinant IL-2 (R&D Systemns, Cat # 202-1L). o
After 1 week the cells are IL-2 dependent and can be maintained for up to 3 weeks by feeding
twice weekly with equal volumes of Media + 100 Unlis/ml of IL-2. -
To assay for a test compounds abxhly to innibit IL-Z dependent T-Cell pronferatlon IL- e
2 dependent cells are washed 3 times, resuspended in media and the pléted (50,000 |

40  cellsiwell/0.1ml) in a Flat-bottom 96-well microtiter plate (Falcon # 353075) From a10 mM



-are then incubated at 37C, 5% CO for 72 hours. Plates are then pulsed wth
3Hthymdine (0.5 uG 1) (NEN Cat # NET-027A) nd i ncubagﬁg.l Shoa
addi ti onal 18 hours. ure plates are then harvested with a g—well

pl ate harW@9té3246nd t he amount of 3H-thyni di ne incor por at BCHEBORIT2
prol'iferating cells is determ ned by counting on a Packard Top Count
scintillation counter. Data is analyzed2py plotting the % i nhibition of
proliferation verses the concentration of test conpound. An IC, value (uM
is determned fromthis plot. The follow ng Exanples illustrate the
preparation of the conpounds of the present invention but it is not
limted 50 tstuekdétest bampobed RAMSD/etibIioRQililohs 3 SomPdoRd bRCAREd MRt 2

15 LD ml 6) . ref d h _

b deuter L?np?’[%eﬁi %‘?Q'HQE{ 1ot s he U B o et R ot Fiatesss
ot herwi se s@eihen Egybal@hshBFiC; s COpfog IR heursiePlatesire thed pdised wiD CH-tHykrididee
s 11 oy T cep B e B o, st s o

*N, N-di et hyl' f or mam de. W Resol uti‘on pectra
ei ther a HeW Ben hanestedwith 3PGavell plate harntester ang thérembundbf *Hehyraidine dorporated
(-ammoni uo) , ik prolifkratey Seld B defdrhifdy M@;ﬁg t | Boltlt SSSHLE e cal
| oni"zat i on EA@FS,II )I gl atform \ﬁhir@?}&uﬁg a )8? é&’é‘%ﬁﬁ?ﬁ%&og{t%&ﬁﬁlaﬁon Cuhler
acet oni t ri | BPRAE araliged by @lofing e i ihibilionoof peolifaration yarses Hig apgesntratioRonf teshr
anmbi ent  t ecerapaahdlr An 1G] wiug (M) i2 BetéPfineddemBii@piete | 1 4-Meth 1-3- neth 1
- TH rrolo 2,3-d gjmdin-4-—i -amng - i eridin-1-_1 ethanone Mthod A -
- Benzyl - 4- net hyl 51;')%@?‘?"3? FX3mRies) ‘-’"r‘ﬂ%?fﬁ/ﬁh? RFfiPREUaR, obythe icompaiinds f dhe ergsest
1- benzyl - 4- wreention bdiitienstdimitedde theadetzlls hegof Meitidglpdnts1ve luhcoriRcRRANRR fia t he
et hods , of I i, 2 Tet rahedrop, . 2 5519 (1970) and 30
G eco (13{’) a‘lllrf(3 .ré@gﬁ%a@?%ﬁ) Q‘?‘Hgm%ééa Aha & r&%@?ﬂcﬁ‘gp’ %g?‘gﬁ",’“ 'fg'? signay flamtheygs) |
(nodi fi ed wssTHe Bitentidauteririchiamfoom aolesobtiamisy spiadited). r Commands Seaiehts were
i ncor por at egiiR W&k [ LI ertder di Ln ' n. of 2 M
net hyl am ne e n tet%ﬁ?ﬁ%&f Eljrrfgﬁﬁ\b\ﬁ/as gggegéféfﬂ.s 4‘%&%%@%%") (Eﬁﬁ: 4885 & aci d
and t he redhMdmghylionmamide. skow Resplytion Mass Speetra ({RMS) werel Gchidad on adthercom

t enper at ur eHewlell Packaid0 X5089®,AitdizIhd hepho ﬁdnﬁiﬁti&ﬂ{a&rng{nﬁ@.éorggal = L%(a A O?dgg

and th ew,m xture stirred 35 at  roomtenpera i

h, at \Ef‘%‘?cﬁ("‘ﬁs%‘f“%"%"i’ E&?&W%Ehmsalm W%PGB@W&@WB%%BM& 50/5Q raigidlieum
hydr oxi de (d5CacatopitriicTater @tistd. 1% faimat R WRShé NeriziftK labéit! € ®RodmXor3GmBlent Wi t h
et her, thetﬁ.%gp' ers dried over sodiumsulfate (Na2SO4) and
concentrate toétnﬁggﬁéggﬁ?%ééacuo affording 1:7 grams (69% of- the- title-
conpound .lav awhite solid :~ . LRMVE: Example 1

1-{4-Methyl-3-[methyl-{7H-pyrroIo[2,3-d]pyrimidin-4-yl)-amino]-piperidin-‘l ~yi}-

25 ethanone
Method A
o '(1_-Benzyl-4-methyl-piperidin-3jl)-methyl-amine

To a stirred solution of 1-benzyl-4-methyl-piperidin-3-one (2.3 grams, 11.5 mmol),

prepareq py the methods of lorio, MA. and Damia, G., Tetrahedron, 26, 5519 (1970) and

30 Grieco et al., Journal of the American Chemical Society, 107, 1768 (1985), (modiﬁéd using

5% methanol as a co-solvent), both references are incorperated by reference in their entiréty.

dissolved in 23 mL of 2 M methylamine ‘in tetrahydrofuran was added 1.4 mL (23 mmol) of

- acetic acid and the resuiting mixture stirred in a sealed tube for 16 hours at room temperature.,

Triacetoxy sodium borohydride (4.2 grams, 23 mmol) was added and the new mixture stirred

v 35 atroom temperature in a sealed tube for 24 h, at which time, the reaction was quenched upon

addition of 1 N sodium hydroxide (50 mL). The reaction mixture was then extracted 3 x 80 mL

with ether, the combined ether layers dried over sodium sulfate (Na,SO,) and concentrated to
dryness in vacuo affording 1.7 grams (69%) of-the"-title"com‘pdu['ndjas-a'wnit_é{é_c;!gg;;?.LRMS: e

219.1 (M+1). et



"219.1 (NH) WO 01/ 42246 9glune 2004 PCT/ 1800/ 01742 -22 Method B
(1- Benzyl - rret hyl - pi peri -3-yl)-nethyl)-(7H pyrrol@2, 3- pyg i 44y|)
am ne A sgj L §f 4-chloropyrrol o] 2, 3-d] pyri m di ne Agr [%

.pr epar ed byt e rret hod of Davoll, J. Am Chem Soc.,

~is incorporated by reference in |ts 10 entirety, and the product from
Met hod A (1.7 grans, 7.95 mmol) dissol ved?2-n 2 equival ents of
triethylam ne was heated in a sealed tube at 100 C for 3 days. Follow ng

2wh.g;h

cooling to room tenperature and concentrati on under reduced pressure, the

resi due \rlrxgs purified by flash chromatography (silica; 3% nethanol in

di chl orontt hane) affording 1.3 grans (50%ethpdhe title conpound as a
col orl ess oil. LRVS(1-Bafizyl4 ipbAdMR-IRAhelh i di n- 3-
| 7H rrolo 2,3-d rimdin-4- -am S UOZ%M@

grams, 2.19 mmmol) dissolved in 15 nL of agishnol was added 1.5 nL of 2 N
hydr ochl ori c aC| dmwtlomﬁ4mmymo[m>@wﬁﬁldﬁ@ @r,;hsby @Wgﬂgﬁg%argdng
e

the reacti on ed ans of 20% pal |l a

20 carbon (5 3‘)6?,1{['5? %ﬂ" %ﬂﬁ &123\%%9 ) whigp '?rf“?‘?"ﬂ?‘@t%r?w@#eme inits

(Parr - Sh‘g.kergnn[ﬁw @nd theqBodysi fromaMetbep Ag1.2 grimsDY .95 @il didsolvedim 4 @c[m/%feﬁfs%
at ed

for 2 d f
d(r);nessa?/f] v%_%‘ﬁiggg#%s He%{gglrrg%gé%%ﬂu ﬁw{"ﬁgﬁaﬁrgﬁ@%r‘& Bifg toraami ca:

5% net hanol 'PRPYREFPIhEeeaR@Sion finder dedmgeco pr8suge, ahs résﬂﬁn%waﬁ‘ pdrmed biy tflagh

conpound. Mat@@hi (il 3% mnﬁﬁan‘h’?% W\lo'%nlethdan yﬁ&t‘fbr&mgfj 3 aprglﬁ ﬁoé@ crg ISI%L? i on

di n-1- one

2,3-d rimdi

i
of the prodd@?%’?‘lﬂ‘r’f’%@fﬂ&ﬂ‘"@sfeﬂ OBM§: #3861 (*114 rmol ) dissolved in 5 nL of

205 1 di o8l or omet hane/ pyri di ne was added Madhc grans, 0.228 mmol) of 30
aCetyI chl oride and thqthjult“{ . xt ureﬁ"md gt roomterrperature for

hours. The reactio et hane
and saturated sodeuhe p@dm&bnmd(nm{mms szmﬁbga@s@védauqs @St ethanol

‘washed' agai Wa%&&hds% Wiasetn I\f@m%mc P the reaction mixture degassed by nitrogen
purge. To the reaction mixture was then added 0.5 grams of 20% palladium hydroxide on

20  carbon (50% water) (Aldrich) and the resulting mixture shaken (Pan—Shaker) under a 50 psi
atmosphere of hydrogen at room temperature for 2 days. The Celite filtered reaction mixture

was concentrated to dryness in vacuo and the residue purified by fiash chromatography
(silica; 5% methanol in dichoromethane) affording 0.48 grams (90%) of the title compound.
LRMS: 246.1 (M+1). _
25 : Method D
1-{4-Methyl-3-[methyl-(7H-pyrroIo[2,3-d]pyrimidin-4-y_l)-amino]-piperidin-1-yl}-

ethanone .
To a stirred solution of the product from Method C (0.03 grams, 0.114 mmoal)
dissolved in 5 mL of 10:1 dichloromethane/pyridine was added (0.018 grams, 0.228 mmol) of
30  acetyichloride and the resulting mixture stired at room temperature for 18 hours. The
reaction mixture was then partitioned between dichloromethane and saturated sodium
' blcarbonate (NaHCO,). The organic layer was washed" again with saturated NaHCO;,. dried
over sodium sulfate ‘and concentrated to dryness in vacuo. The residue was purified by

S

| preparative thin layer chromatography (PTLC) (silica; 4% methanol in dichtoromethane)
35 affording 0.005 mg (15%) of the title compound as a colorless oil. LRMS: 288.1 (M+1 ).
The title compounds for examples 2-26 were prepared by a methdd analogous to that
described in Example 1. ‘

18



"over sodiumsulfate 'and concentrated to dryness in vacuo. The residue was
purified by preparati thin | ayer chromat ograph&PTLC) (sl G 2(#14)

net hanol in dichl orone ne) 35 affording 0.005 (15% of t]’J'Ie t
.conmpound ¥O QP | ess oil. LRVS: 288.1 (Mrl). The title

-~ exanpl es 2-26 were prepared by a nethod anal ogous to that descrl bed |n
Exanple 1. f A 0 9 June 2004 WD 01/ 42246-2323 PCT/[BOO 01742 5 Exanple 2 1
2- Am no- et hanesulfon | -4-meth I- i eridin-3- i -meth i 7H rrolo 2,3-

dl pyrimdin-4- |}-amne

[ 1- (2- Am no- et hanesul fonyl ) - 4- net hyl - pi peri di n-3-yi )-nethyl -am ne. LRMS:

353. Exanple 3 10 1-I=t hanesulfon | -4- meEkamEIe eridin-3- | -nmeth 17H
rrolo 2,3-d rimgi -

'(1- Et hanesul f on ‘ et : RYrolid3: by anpl e
4 17 Butane-|-sulfon | -4 rrethl-_lmd_iqlﬂﬂ_l)ﬂin_ rrethl- 7H- rrolo 2, 3-d

rimdin-4- - 15 aW$f8mino-eth r . -3 .
[ 1- (Butane- | -sul ?or(lyl )-mo:erreanesy{ °"6’f’“5‘e"??“&"' Ripgr-' yrﬁw’refﬁgll al"?;{rr'rt;"rlngsl'_l‘éiﬁ'S 366.

Exanple 5 4-Meth 1-3- neth 17H rroI oExampl@ ¥ inidin-4- i -anmino - i
eri di ne-1g- car
4- Met hyl - 3- net hyl am no- piper1 ) ;
346. Exanple 6 N2 4-Meth |1-3- neth 1A®™rolo 2,3-d rinmidin-4- | -anmno -
i eridine-|- suff{bEfHahesetidiyl-4-mpihgl-giicAitia B yi)deethyl-amine. LRMS: 338.
N-[2- (4- Met hyl - 3- met hyl am no- pi peri di B I -sHI fonyl)-ethyf]-propi onam de.
LRVS: 25 409. Exanple 7 Exampie 4
[1-(Butane-'l-su!fonyl}-4-methyl-p|pendln-3-yl]-methyl-(7H-pyrrolo[Z 3-d]pyrimidin-4-yi)-

\} 15 amine
[1-(Butane-1-sulfonyl)-4-methyl-piperidin-3-yl}-methyl-amine. LRMS: 366,
Example § ‘
4-Methyl-3-[rnethyI-(TH-pyrrolo[z;a-d]pyrimidin-4-yl)-amino]-pip_eridine-1 ~carboxylic acid
isobutyl ester
20 4-Methyl-3-methylamino-piperidine-1-carboxylic acid isobutyi ester. LRMS: 346.
Example 6
N-(2-{4-Methyl-3-{methyl-(TH-pyrrolo[2,3-d]pyrimidin-4-yl}-amino)-piperidine-1-
sulfonyl}-ethyl)-propionamide

N-{2-(4-Methyl-3-methylamino-piperidine-1-sulfonyl)-ethyi]-propionamide. LRMS:
25 409.
- Example 7
o (2-{4-Methyl-3-[methyl-{7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-piperidine-1 -sulfonylf}-
- ethyl}-carbamic acid methyl ester
[2-{4-MethyI-3-methylammo—pnpersdme—1-sulfonyl}-emyl]-carbamlc acid methyl ester.
30 LRMS:411. |
Example 8
N<(2-{4-Methyl-3-[methyl-{7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino)-piperidine-1-
sulfonyl}-ethyl}-isobutyramide
N-[2-(4-Methyl-3-methylamino-piperidine-1-sulfonyl)-ethyl]-isobutyramide. LRMS:
* 35 423

Example 9
{1-Methanesulfonyl-piperidin-3-yi}-methyl-{7H-pyrrolo[2, 3-d}pynmndm-4-yl)—amine

(1-MethanesuIfonyl-plpendln-s-yl)-methyi-amme LRMS: 310




2 4-Meth 1-3- meth |- 7H grolo 2,3-d rimdin-4- -amno - i
-eridine-l-sulfon I ethyl arbam c acid net hyl estep 9June2004

[ 2- (4- Met Ryd oida22®¢ hyl am no- pi peri di ne-1-sul fonyl)-et ]-cap lﬁmﬂ?z
.methyl ester. 30 LRVS: 411. Exanple 8 N2 4-Meth |1-3- nmeth 1 rro

2,3-d rimdin-4- 1-amino - i eridine-|- gyl onyx-ethyl)-isobutyram de
N-[ 2- (4- Met hyl - 3- met hyl am no- pi peri di ne- I-sul fonyl)-ethyl]-isobutyram de.
LRVE: 35 423. Exanple 9 1

- Met hanesuf f onyi - pi peri di n- 3-yi ) - met hyl 47Hpyrrol o[ 2, 3-d) pyri m di n-4-yl }-am

i ne (1- Meg hanesul fonyl - pi peri di n-3-A) 4 I)él.mam ne. LRMS: 3110. . . 9 June
2004 WD 01/ 422461PCT/III BOO/01742 24 le 10 1 - Et hanesul foni - i

eridin-3- 1 .n8 - nethyid7H-pyirolofid3-d} -amine (
(1- Et hanesul fonylﬁmm@garo g,laiﬁ. 'ﬂ%é'th LRLI?#@ 324. Exanple 11
Met hyt-fl- -ro ane-1I-sul f ﬁ‘ﬂ%fp |I e?;?ﬁ- § “Q@ 53dr|md|n4 I

,amne 10 (1- Propyl sul fonyl pi peri di M&!&)‘_’met hyl -am ne. LRMS: 338.

Exanpl e 12 1 Mdaoytdhéprbpane-f-sulfdnyl)-pipefidirdd-p1-&

rimdin I -am u p | N-

352. . Exaﬁr)m e 13 Qépg‘gpﬁéﬁcﬁg FQP\T-%(”Q ’a&'ﬂ%ﬁ"ﬁ'" 'X'ﬁe?% 17H R
yrrolo[ 2, 3-dl pyrimdin-4-yi)-am nol - Exaipleitne-|-sulfon | -eth | - ro
i onam de . .

1 Butane-1-sulfn l-'erl

2,2-Dimet hyl -N
propi onam de. LR{EE umlsq'fonﬂapmpqi@smmyaamme Memmsjssz f| net hy|

rrplolL2, 3-d yr| m di n- 4- yl)am no) - pi PEEJafhafly s ¥! 3- 0oxo- ro ionitrlle
3- (4 Met, le ggtnhxl r’r] _PI peridin-I= =OUX0-propionitrile. LRMS: 313.
ethyl-N-(2 4-methyl-3-[methyl H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino}-
- piperidine-1-sulfonyl}-ethyl)-propionamide
7 2,2-Dimethyl-N-[2-(4-methyl-3-methylamino-piperidine-1-sulfonyl)-ethyi]-
pmpionamide. LRMS: 437, :

(7H

Example 14
20 3-{4-Methy!-3-fmethyi-(7H-pyrrolo}2,3-d]pyrimidin-4-yl}amino}-piperidin-1-yl}-3-
oxo-propionitrile

3-(4-Methyl-3-methylamino-piperidin-1-yl)-3-oxo-propionitrile. LRMS: 313,
Example 15
(3+{4-Methyl-3-Imethyl{7H-pyrrolo[2,3-d] pyrimidin-4-yl)-amino]-piperidin-1 -yi}-3-oxo-
25 propyl)-carbamic acid tert-butyi ester
[3—(4-Methyl-s-memylamino—piperidin-1-yl)-a-oxo-propyl]-carbamic acid  tert-butyl -
) ester, LRMS:417.
iy ‘ Exampie 16
Méthyl-[4-methyl-1-{propane-1-sulfonyﬂ-piperidin-?.-yl]-(?H-pyrrolo[2,3-d]pyrimidin-4-
30 o _ yl}-amine | |
Methyl-[4—methyl-1-(propane-1-suIfonyi}-piperidin-3-yl]-amine. LRMS: 352.
Example 17
3-Arnind-1-{4-methyl-3-[methyl-(?H-pyrrolo[Z,s-d]pyrimidin-4-yl)-amino]-piperidin41-yl}-
propan-1-one
35 . 3-Amino-1-(4-methyl-3-methylamino-piperidin-1-yl)-propan-1-one. LRMS:V 317. ¢
Example 18
2-Methoxy-1-[4-methyl-3-[methyl-(?H-pyrrolo[Z 3-d}pyrimidin-4-yl)-amino}-piperidin-1- 4

. xﬁthanon _ P
2~Methoxy—1-(4-methyl-3-meihylammo-piperzdm 1- yl)—ethanone LRM 18 )




“Exanple 15 (3-{4-Methyl-3-[neth
- (7H pyrrol o[ 2, 3-d] pygmni di n-4-yl)-ami nol - pi peri .I-| - yi) 3- 0¥ Qgne2Sogdr © |
-carbam c¢_acid tert-bu ester
[ 3- (4- Met¥¥90M42246 hy| ami no- pi peri din-1-yl) - 3- oxo- propyl ) - cEFBARMOIZ4Z g
tert-butyl -ester. LRVS: 417. Exanple 16 Meth 14-neth |-1 roane-l-sulfon 1
- i eridin-3- 1 7H rrola 2,3-d rimdin-26- 30 |-anine Mthyl-[4-nethyl-|
-(propane-| -sul fonyi}piperidin-3-yl]-amne. LRVS: 352. Exanple 17 '
3-Am no-1-(4-nmethyl-3-[nethyl {7H pyrrolo[2,3-d yrimdin-4-yi)-amno - i
eridin.l-yl ro an-l-one 35 3-Am no-1
- (4- met h¥1 - 3- et hyl ani no- pi per | di n- | Exkinplerd®an- 1- one. LRVB: 317. Exanpl e
it 2-Met hoxy-2ldidre : _alys g [ {mdi.n-4-. ! -amno i
beridin-l- yl}-ef hamﬁmhﬁs'{&mﬁm .3 [inethiy1-EAH. Iglﬂ'l‘chﬁ"-ég-d]rpkmmﬂlndt-yl)-ammgfp .
2- Met hoxy- 1- (4- met hyl - 3- met hy| anPiRgtiginrd-yl}-gthanong ) - et hanone. LRVS::: 318.
.9 June 2004 W\-Diideindhino-2M-MsnyilsBa - : s Digmd.hod.amino- 1
*4-meth 1-3- neth 17H rrolo g 3- dﬁ ri m&ﬂdﬁqﬂgﬁ&p?eﬁﬁﬁﬁ@%ﬁfﬁ%ﬂﬁﬁﬁ
yl'}-'et hanone 2- Di net hyl ani no- 1- (4- net HEX2MRIeRY [y | am

:_n%fi pt&}di 2 é-(gH)‘M?lemeL.ﬂuﬁ syribdof2,3 R Ay QAnfinbidiodRiiLidinds. Neth
aci.d tre;'?-'gut ;/I - es'[ IeT ! n-é’h'!’mi’?ljvcgr%aﬁ:ié acid &erl-gﬁtyies%ro- rot - ¢

[ 3- (4- Met hyl - 3- @{etivimethylzaine-gioardin-yyl)-3dxospeopy-emphinicc aB@Ni ferittitiyf
tert-butyl es@ptigimsLE¥YS: 417. | Exanple 21 15 3,3,3-Trifluoro-1 4-neth |-3-

meth 17H rroio 2,3-d rinmdin-4- | -amno
Example 21 ‘
: ) 15 3,3.3-Trifluoro-1-{4-methyl-3-[methyl-(7H-pyrrolo]2,3-d)pyrimidin-4-yl)-amino]-.

piperidin-1-yl}-propan-1-one

3,3,3-Triﬂuoro—1-(4-methyl-a-me:hyiamino-piperidin-1-yl)—propan-1 -one.

Example 22
N-(2-{4—Methyl-3-[rnethyl-(?H-pyrrolo[Z,s-d]pyrimidin-4-yl)-amino]-piperidin-1-

20 yi}-2-oxo-ethyl}-acetamide
N-{2-(4-Methyl-3-methylamino-piperidin-1 -yl}-2-oxo-ethyll-acetamide. LRMS: 345.
Example 23
3-Ethoxy-1-{4-methyi-3-Imethyl{7H -pyrrolof2,3-dlpyrimidin-4-yi)-amino]-
piperidin-1-yl}-propan-1-one _

25 3-Ethoxy-1-(4-methyl-3-methylamino—piperidin-1-yl)—propan—1-one. LRMS: 346.
_ - Example 24
. 4-Methyl-3-[methyl-(TH-pyrroIo[2,3-d]pyrimidin-4-yl)-amino]-piperidine—1-.
: .'I:.,) carboxylic acid methylamide

4-Methyl-3-methylamino-piperidine-1-carboxyiic acid methylamide, LRMS: 303.

30 Example 25
4-Methyl-3-[methyl-{?'H-pyrroIo[2.3-d]pyrimidin-4-yl)-amino}-piperidine-1-

carboxylic acid diethylamide

4-Methyl-3-methytamino-piperidine-1-carboxylic acid diethylamide; LRMS: 345. |

Example 26
. 35 Methyl-[4-methyl-1-{2-meihylamino-ethanesulfonyl)-piperidin-3-yl]-(7H-
pyrrolo[2,3-d]pyrimidin-4-yl)-amine
. | Methyl-[4-methyi-1-(2-methylaminc-ethanesulfonyl)-piperidin-3-yl}-amine. LRMS:
367. . - o e




“ppi eridin-1- ! ro an-| -o.ne
3,3,3-Trifluoro-I-(4-nmeth 3- et hyl am no- pi peridin 1) - pr e.
Exanpl e 2%0VNi1d2d4eMet h f-3-"nmeth 17H rolo 2,3-d ri m! Oé)gudfg?lﬁl
.eridin-i- 20 yi) 2-oxo-ethyl)-acetam de .
N[ 2- (4- Met hyl - 3- met hyl ami nopi peri din-1-vy, 6)_ 2- 0xo0- et hyl ) -acet am de. LRVS:
345. Exanple 23 3-Echo -1 4-nmeth |-3- metfi 1 7H rrolo 2,3-d rinmidin-4- i
-amno - i eridin-I- f ra an-1-one 25 :

3- Et hoxy- | - (4- et hyl - 3- et hyl am no- pi peri di n-1-yi)-propan-|one. LRV5: 346.
Exampl e 24 4-Methyl-3- nmeth 17H rrolo 2, %Li|rﬁémd|n 4- f -amna - i
~eridin-7- carboxylic acid nethyl am de ‘

4- Met hyl - 3- met hyl &ni noAsemeeundofitne faramtaoxy| i ¢ aci d met hyl anmi de. LRVS: 303.
30 Exanple 25 4-Meth I-3- nmeth 17H {rolo 2,3-d rimdin-4- 1 -mno - i
eridin-1- carbo lic acid diethyl ani‘fe R?
4- Met hyl - 3- met hyl am no- pi peri di ne- X carbpxylic acid diethylam de. LRMS:
345. - Exam|lp a 26 35 Meth |- 4NEt'ﬁ\ -megh (ain no- et hanesul fon ) i
eridin-3- 7H rrolo 2 3-d inidin}ls- R

Met hyl - [ 4- met hyl -1 - (2- met hyl am no® a' ul fonyi ) - pi peridin-3-yl)-am ne.
LRMS: 367. WD 01142246 -26 5 CLAI 1HA conmpound of the formula R -N H
or the phar %Pﬁ@%érﬁ%%nﬁicﬁ@%g&tp%'Bleesaﬁ%letreotrQﬁ]’gﬁg?rf wher ei n R' is a group of

the formul a

R'is a group of the formula
_ | R5
C 4 4
_ | R _(CH,)
N Y
10 "“"‘W
whereinyis 0, 1 or 2; |
R* is selected from the group consisting of hydrogen, (C,-C,alkyl, (C,-
Cs)alkylsulfonyi (Cfcs)alkenyl (C-Ce)alkynyl wherein the alkyl, alkenyi and alkynyl groups
are opfionally substituted by deuterium, hydroxy, amino, trifilucromethyl, (C\-C,)atkoxy, (C,-
15 Cs}acyloxy, (Cy-Ce)alkylamino,  ((C,-C)alkyl),amino, cyano, nitro, (C,-Cglalkenyl, (C,-
Cs)alkynyl or (C,-Ca)acylammo or R is (C;-Co)cycloalkyl wherein the cycloalkyl group is
optionally substituted by deuterium, hydroxy, amino, triffucromethyl, (Cs-Cs)acyloxy, (C,-
Celacylamino,  (C,-C;)atkylamino, ((C,-Ce)alkyl)zamino. Cyano,  cyano(C,-C)alkyl,
- trifuoromethyl(C,-Cy)alkyl, nifro, nitro(C,-Cg)alkyl or {C,-Cs)acylamino;
) 20 Réis ‘(Cz-Cg)heterocy;Ioa!kyl wherein the heterocycloalkyl groups must be substituted
by one to five carboxy, cyano, amino, deuterium, hydroxy, (C,-Cglalkyl, (C,-Cs)atkoxy, halo,
{C,-Cs)acyl, (C,-Cs)alkylamlno ammo(C,-Cs)alkyl (C,—Cs)alkoxy-CO-NH (C-Cs)alkylamino-
- CO-, (CrCilalkeny), (C,C) alkynyl (C-Ce)alkylamino, amino(C,-Cg)alkyl, hydroxy(C,-
. Caalkyl, {(C,-Celalkoxy(C,-Celalkyl, (C, -Celacyloxy(Cy-Coalkyl, nitro, cyano(C,-Ce)alkyl,
25  halo(C,-C¢lalkyl, nltro(C,-Cs)aIkyl, triffuoromethyi, trifiuoromethyl(C,-Ce)atkyt,  (C,-
Celacylamino, (C,-Cglacylamino{C,-C)aliyl, (C4-Ci)alkoxy(C,-Cg)acylamino, amino{C,-
Celacyl, amino(C,-Cg)acyl(C,-Cg)alkyl, (C,-Ce)alkylamino(C,-Cy)acyl, ((C,-Cs)alkyl)zamino(c,-
Ceolacyl, R¥R™N-CO-0O-, R¥R'N-CO-{C,-Cgalkyl, (Ci-Celalkyl-S(0)y, R™R™NS(0O),,
R¥R®NS(0),, (C,-Cy)alkyl, R*S(0),, R*N, R™S(0).R"N(C,-C)alkyt wﬁerem mis0, 1or2
30 and R"and R'® are each mdependently selected from hydrogen or (C1-Ce)a!kyl, ora group of
the formula o




-10 I 9 June 2004 PCT/M)O/ 01742 whereiny is 0, 9 or 2; R4 is selected from
the group consisting o ydrogen, (C, -C5)al kyl, (q 06) al kyij@ylllr{(()ébq
(C2-Co6) al kenyl, (C2-C6 kynyl wherein the al kyI kenyl

groups aWe BHEMEna| | y substituted by deuterium hydroxy, RfFfB ““" 1742
“trifluoronmethyl, (C, -C, ,)alkoxy, (C, 15 C6)acyl oxy, (C, -Co6)al kyI am no,

((C, -06)al kyl )2am' no, cyano, nitro, (C2-@8)alkenyl, (C2- Co6)al kynyl or
(Cl-C6)acylam no; of R is (C3-C Qcycloal kyl wherein the cycloal kyl group
is optionally substituted by deuterium hydroxy, am no, trifuoromnethyl,
(C, -C6)acyl oxy, (C, - ©6)acylam no, (C, -Co6)al kylamno, ((C, -C) atkyl)2am no,
cyano, cyano(C, -C6)al kyl, triftuoronethyl (Ct-C6)alkyl, ajtro,

nitro(C, -C6)alkyl or (C, -C6)acylam no; 20 R6 is (C2-Cg rocycl oal kyl
swherein the heterocycl oal kyI (g@)oups nmust {ébstltute NDbYy one tqa¥ive

carboxy, cyano, g? no, hydr . USL- CByal koxy,
hal o, (C -C6)a )aI kyI am&ﬂ am no(C - | kyl , (2),

*(C, - C6) al koxy- CON (C C8) al kyl a , (C2-Co6)al kenyl, (CZ Co6)

al kynyl, (C, -0C6)al kyI am no, am no(QR )aI kyl, hydroxy(C, - CG) al kyl,

(C, -Co) aI koxy(C, -C6)al kyl, (C, -C6)acyl Sxy(C C6) al kyl, nitro, ,
cyano(C, -C6) al kyl, 25 hat o(C C6) al kyl, nitro(C, -C6) aI kyl, trifluoronethyl,
trilluoronethyl (C, -C6)al kyl, (C, - CG)acyI am no, o

(C, - 08)alyl am no(C, - C6) al kyl, (C, -C86)al koxy(C, -C8)acyl ani no, arni no(C, -

C6) acyl, am no( Cwhetgireziglo( G2, €ay 4l kyl , (C, - C6) al kyl am no(C, - C6) acyl

C - C5)al kyl ) 2a O, R 5R76N- CO (C, - C5)al kyl |
E(Ct ce)?eu Ky - é(q@mg%%ﬁ%é?%’“depﬁ%@wh, (C, -06)al k§/|, R1258(O§/ m
_,R')6N R75S( O nR16N§ &, . 83¥ &8 kyl wherein mis 0, 1 or 2 30 and R?5 and R16
are each lndepen@ﬁé‘ékd)nﬁﬁéra%%fﬁd?@% 4G8B Bl o L SeCBghkyl  OF a group

of theforrrula I June
(0),, wherein nis 0, 1 or 2; or carbony}; and

Z is carbonyl, C(0)O-, C{O)NR- or S(0), whereinn is 0, 1 or 2; ,

RS, RY, R% R®, R" and R" are each independently selected from the group consisting
of hydrogen or (C,-Cg)alkyl optionally substituted by deuterium, hydroxy, amino,
trifluoromethyl, (C,-C¢)acyioxy, (C,-Cs)acylamino.- (C,-Ce)alkylamino, ({C,-Cg)alkyl).amino,

15 cyano, cyano(C,-Cgalkyl, triﬂudromethyl(c,-cs)alkyl, nitro, nitro(C,-Celalkyl or (C,-
" Cg)acylamino; .

R™ is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifiuoromethyl, {C,-C;)atkyl,
trifiuoromethyl(C,-Celalkyl, (C,-C4)alkoxy, halo, (C,-C¢)acyi, (C,-Celalkylamino, ({C,-Cq)alkyl),
amino, amino(C,-Cg)alkyl, (C,-Cs)a!koxy—CO;NH. {C+-Celalkytamino-CO-, (C,-Cg)alkenyt, (C,-

, 20 Cg) alkynyl, (C,-Coalkylamino, hydroxy(C,-C¢)alkyl, (C,-Cg)alkoxy(C\-Celalkyl, (C,-
Celacyloxy(C,-Celalkyl,  nitro, cyano(C,-Cgalkyl,  halo(C,-Cglalkyl,  nitro(C,-C,)alkyl,
trifluoromethyi, trifluoromethyi(C,-Cylalkyl, {C,-C¢)acylamino, (C,-Cq)acylamino(C,-Cg)aliyl,
(C,-Celalkoxy(C,-Cglacylamino,  amino{C,-C,)acyl, amino{C,-Cglacyl{C,-Cealkyl, (C,-
Celalkylamino(C,-Cg)acyl, ((C4-Ce)alkyl),amino(C,-Cg)acyl, R"R*N-CO-O-, R*R"N-CO-(C,-
'25  Cglalkyl, R™C(O)NH, R'OC(O)NH, R™NHC(O)NH, (C,-C,)alkyl-S(O)y. (C,-Ce)alkyl-S(0),-
(C,-Cs)aikyl, R¥R"™NS(O),n R“‘R‘ENS(O),,, (Ci-Colalkyl, R¥S(0),, R*N, R'S(O},R™N(C,-
Celalkyl wherein m is 0, 1 or 2 and R" and R' are each independently selected from-

hydrogen or (C,-C;)alkyl; , |

R? and R® are each independently selected from the group consisting of hydrogeh.

30 deuterium, amino, halo, hydoxy, nitro, carboxy, (Cz-.Cs)aIkenyl (C,-Celalkynyl, irifluoromethyl,
trifluoromethoxy, (C,-Cgalkyl, (C,-Cg)alkoxy, (Ca-cm)cycloalkyl whereln the alkyl alkoxy or
cycloalkyl groups are optionally substittued by one to three: groups selected from halo,
hydroxy, carboxy, amino (C,-Cg)alkylthio, (C,-C¢)alkylamino, ((C,-Cs)a!kyl}zammo. {Cs-



o7 "-~(X) (CRBR)a N I K (CFeR *) d,~" 11-01- Mgy R 12 5 0 4 wherein a is
0, 1. 2, 3 or 4; b, c, e, and g are each independe'y 0 org 'nefbd4s 0.

1, 2, or $14548(0, whelein nis 0. 1 or 2; oxyge car bg l01742
-C(= N-cyano? 10 Yis S(O. wherein nis 0. 1 or 2; or carbonyl; and Zis

car bonyl , C(O)O- C(ONR- or S(O, whereinnis 0, 1or 2; RIl. Fe, RG R9.
R O and R are each independently sel ect &% komthe group consisting of
hydrogen or (C, -Cs)al kyl optionally substituted by deuterium hydroxy.
am no, tr| fl uor orret hyl . (C-CGacyl oxy, (C, -0C6)acylamn no,
(d-C ,) %‘% ({FV g al kyl ) ~zam no, 15 cyano, cyano(C, -Cr,)al kyl,
t Mior onet et%ﬁf&' 1Cogierqccioniv. (G olagelylIOrIC-CG)aryiCreRAyeine I mce; eabh 12
is car boxy .ﬁq@amdenamc;cc J&pERal Lo Hbl r@%
(Ci-CB)al kyl f | B oétﬁ%ﬁq@ io)dyBba ' ( )alkiéﬁlﬂnHQKalf-E&Salﬁéﬂ)zamo,
(Cl - Cs)acvl, (f:r" %y &5%{? iy )§r¢éﬁ'i<ﬂﬁﬂ nam(ﬁerp@arm&inwyL
(G -C. )al( édzyca@kmwoml -ccc}e;a)ew:m - O Cofdayn) im x (C cC§ vl
al kyny 0, 0X y
(Pi- C )acyl%gk(é%ln@s 8 "Gl %ﬁ@{%m%a '&ﬁk (Ceeold M@re") dnecyl |
ni tro( C10C, yatersaryt, hqttrrpmdk)d raad Iawl groups fileLoptiaristly byﬁsﬁuﬁtedCﬁl) énekts! three halo,
(Q-GCs)acyl 38).03al.Gc .. (C.-
( cl - CG) al kO?(é-‘( dqa ISI q 1 '?F.db hg?& )@&gbﬁ*” f (C1 CG)aIMCO-NH‘(Cg'CG)alk’d
ami no( G - o6 %l'r'ﬂgi'cs QIU'--(CCCa)deWNHdGGPs)EIBQHCgxirbaxy, carboxy(C,-
((d-CB)al kyel, mo@% CCCAREY! be V
Galkyl, RS )glfl\'IH 3%::?(0)%” ) ﬁﬁf SR} 0) N @f 6 %&“F W""’"ﬂcf
(Cl - Ce) al kyfe ‘2l 36gjne.  Aminol o ( N@e@yrbonxlaaund: Y@Kyl
: V\B‘ﬁ( O . 15F; U@yl EJakbxyjcatdoildmino,  (C-Cylalkylamino,  ((C,-Co)alkyl),amino, (€,
Ce)alkylamino(C-Cgalkyl, ({C-Cy)alkyl),amino{C,-C;)alkyl, hydroxy, (C,-Cglalkoxy, carboxy,
carboxy(C,-Ce)alkyl, (C,-C,)alkoxycarbonyl, (C-Ce)alkoxycarbonyl(C,-C)alkyl, (C,~C5)alkoxy-
CO-NH-, (C-Celalkyl-CO-NH-, -cyano, (C,-Co)heterocycloalkyl, amino-CO-NH-, (C,-
Ce)atkylamino-CO-NH-, , ((C-Cglalkyll,amino-CO-NH-, (C@-C,,,)arylamino-CO—NH—, (C.-
20 Gyheteroarylamino-CO-NH-, (C,-C;)alkylamino-CO-NH-(C,-C,)alkyl, ((C,-Cg)alkyt),amino-
CO-NH-(C,-C;)alkyl, (C;C,.,)aryiamino—CO-NH—(C,-Ca)alkyi. (Cs-Cy)heteroarylamino-CO-NH-
(C-Celalkyl, (C,-Cg)alkyisulfonyl, {C,-Cg)alkylsulfonylamino, (C-Celalkylsulfonylamino(C,-
C)alkyl, (CG—C,O}aryisulfonyi. (Ca—c,o)arylsuIfonylaminq, (C,—C,.,)arylsulfonylamino(c,-cs)alkyl,
(C,-Cs)alkylsulfonylamino, (C,-Ce)alkylsulfonylamino(C,-C¢)alkyl, (Cs-Cy)heteroaryl or (C,-
25  Cy)heterocycloalkyl.
2. A compound accordlng to claim 1, whereinais 0; b is 1; X is carbony! cis0;
dis0,eis0;fis0;andgis 0.
) 3. - A compound according to ciaim 1, wherein ais O; bis 1; X is carbonyl; c is 0;
dis1;eis0;fis0,andgis 0. _
30 4. A compound according to claim 1, wherein 2 is 0; b is 1; X is carbonyl; ¢ is 1;
dis0;eis0,fis 0; and gis 0.
5. Acornpound according to claim 1, wherein ais 0; b is 1; X is —C(=N=cyano)-;
cis1;dis0;eis0;fis0;and gis 0.

6. A compound according to claim t, whereinais 0;bis 0;cis 0; dis 0; e is o;f
35 is0;gis 1;and Zis ~C(O)-O-.

7. A compound according to claim 1, wherein a is 0; b is 1; X is S(O)unis2; ¢
is0,dis0;eis0;fis0;and gis 0. ' ' '

8. A compound according to claim 1, wherein a is 0 b Is:1; Xis- S(O)rl nis2;¢c - -
isO;dis2;eis0;fis 1;gis 1; andZsscarbonyt s

4



_ Cr,)alkyl wherein mis O, 1 or 2 and R5 and W, are each independently

sel ected from hydrogen or (Cl-C6)alkyl; Wand R3 are each i riidyend{dt | y
selected fromthe group consisting of hydrogen, 30 deuterium am no, halo,
hydoxy. W em2246ar boxy, (C2- C,,)al kenyl, (C2-CB)al kynyl, RrCEAHower7anet hyl ,

- trifluoronmethoxy, (CG-C,,)alky.l,. (C -C )alkoxy. (C3- O cydoal kyl wherein
the al kyl, al koxy or cycl oal kyl groups e optionally substfttued by one
to three' groups i ~Wite~:--6m hal o, hydroXy, carboxy, amnno

(A -Cr)al kylthio, (C, -C6)al kylam no, ((G -G al ky%am no, (Cs PCT/|1BOQ 01742
. WO 01142246 -28 9 June 2004 PCT/1B0O0101742 5 C9) heteroaryl,

C2- C9) het | k " or R2 and R3
Gach ) ndependontly (Gl EliRl: Slind Wb gt Bincbg B SO nk 2o o
(C - CG) al kyisdirt fso2: e(lﬁQ:fJSCB)aadkysIO) ~0, (C6-C,0)arylam no, (C, -C6)alkylthio,

(C6-C, a)aryl thi oqg( C A &hipo a%%r |h€}/cj c!au('nqsw%%fg%%&/b% T 94 ¢arbonyl; ¢ is 1;

(C, -Co6)al kyl suf fon Co-C,0)ary
(C, - C6) al ko%{p-&e) Y's ) nd étsmyamgusﬂco (C5- C9) het er oar yl .

(C2- Cg) het er ocydesl kquda,fns r 0 .
het er ocycl oaI k | and P %ﬁ%rﬁ%ﬁo%%gngrﬁgkﬁggt?E}e{'&gg;(lddn"e'slzbct hr ee
‘hal o, { l?yF'S‘?(:%O da®&% - CO NH-, (C, - 08)al koxy- CO- NH-,

(C -08)al kyI co 1+ ( CA-cBRbeIngksordiftdio-cii &) Wierein R NE- 6 x Qﬁ%aﬁdolﬁw cis 1;
(C, -Co)ai ko sl}y—lfl{sg 2rﬁgﬁbfhkoxy, car boxy, car boxy(C, - yls

car boxy(C, %?a?koxy, xycar bonyf ( C, - C6) al koxy,

(C, - C6) al koxycartonyf & ErmpddB)i abdoeding to(c@in €, wharéin b is &B Ba; X is S(0),; cis 0: d

C, I . C6 15
?:mo;]ggyl (E:IiQ gG ghk‘{))‘?)%gﬁﬁ?@%y%gﬁg?@l ?321) gﬁkyl(am no, ((C,-C5)al kyl-ham no,

(C, - ogal kyl ani¥e(C, Ammunqmcco(d(r@ to GBIl kwheydmaiisan (bGs 108 b 0y); ¢ i o-@ OXY.
(C, -06) al k@(g/gdgar@;g)qyy,s bmg % . (C, -C6)al koxycar bonyi ,

(C, - C6) al koxycar [%H[ly éc &@ Woial koxy- CO- NH-,

(C, - C6)al kyl - ""‘{%%9@9;: slaingle Whersinl aig 0; b isric Kcls@@gMHc,ls(( @, -
C6) al kyl amsrmaﬁa;l\&-iﬁ Y(s@(eg;ﬁ) B kit haamdags 60 NH-,

(C6- Ca)arylamngO a C9heteroar Iamno CO NH-,

(C, - 08) al kyl ami no- CO ‘&T‘H g fo clgimd, wbﬂ?él%?f’)”ﬂ&ﬂ‘r Xdsoxygen; cis 0; d

CO- NH- @€, - wamylelsomm(s(ﬂ),m:y%fm a@nfeidt- (C, - C5) al kyI ‘

(C5-C9) het er oar y§am vl sul f on
(C, - C5)al kyl sul fonyl g‘ﬁ?ﬁ%“ 8*@'5‘%‘%‘%& 8’%’%‘ S ﬁ& L id%%‘i’%i cis1;
( C6- C, 0) ar § 5P PofnA is 1Cs h‘)féﬁr@llaségf&ﬂayl ani no,
(Ce- CO)arylsulimnylarao bt BN BN o (Qv ik s 1 Do, ...
(C. - 06) al kyl sl op ﬁg(s?o ) a ‘i a'"” ﬁg@'h%t'%yo";g;rﬂorpr/ JPois 1:
C9) het eroc‘yé y 18 STk 16 2 f’51 a"
A compound according fo claim 1. wherein R" is cyano, triflucromethyl, (C,-
- Cealkyl, triflucromethyl(C,-Cg)atkyl, (C,-C;)alkylamino, ((C-Celalkyl)amino, (C,-Cg)alkynyt,
cyano{C,-C;)alkyl, (C,-Cs)alkyl-S(0),, whereinmis 0, 1 or 2.
20. A compound selected from the group consisting of:

30 Methyl-[4-methyl-1-(propane-'!-sulfonyl)—pipen'din-3-yl]-{7H-pyrrolo[2.3~d]pyrimidin-4-' |
yi}amine;

4-Methyl-3-[methyl-(7H-pyrrolof2, 3-d]pynm1dan-4-yl)—amlno] plpend!ne-1-carboxyltc
. acid methyl ester;

3.3 3-Tr|ﬂuoro-1 -{4-methyl 3—[methyl~(7H—pyrroIo[2 3-d]pynm:d m-4—yl}-ammo}-
35 piperidin-1-yf}-propan-1-one;

4-Methyl-3-[methyl—(7H-pyrrolo[z 3-d]pynm|dm-4-yl)-ammo]-piperxdme-1-carboxyhc
acid dimethylamide;



2. A conpound according to claiml, wherein ais 0; bis 1; X is carbonyl;
cisO0 disO eis O fis0; and gis 0. 3. - A conpound®¥e8r28Phg to
claiml1l, wherein ais O0; bis 1, Xis carbonyl; c is 0; disl;eisO;

1li sO, andgl sO0. 30 4. A conpound according to claiml1l, wherein ais 0; bis
1; Xis carbonyl; cis 1.; dis 0; eis O; f is O; and gis 0. 5. A
conmpound according to claim1, whereigg.a is 0; bis 1; X is -C(=N=cyan)-;
cisl, disG els 0; f is 0; and gis 0. 6. A conpound according to claim
1, wherein ais 0; bis 0; cis0; dis 0; eis O0; f 35 is 0; gis 1; and
Zis -C(O=0. 7. A conmpound according to claim1, wherein ais 0; bis 1,
Xis S(O,; n Is. 1.5 et vil-87H o Sl - .5'8’)129"-’@' i s0. 8 . A.conpound
accordi ng toCl:%ﬁ—%ﬂ}g[%%ﬁ?ﬂgﬁgﬁlﬁgﬁyp, lsgg?jﬁ??f?m%@gqp; cC is
0; dis 2; ¥}idsoxg-prepipeitiiie; g is 1; and Z is carbonyl. 9 June 2004 WO

01/ 42246 -29 PCH 41B&0: 42 ¢B. M GRITRN P3RS in l.aim 1, wherein a
is 0; bis 1 X:{%gg?%%&ﬁzn {?é:?e Ehﬁ‘g |SS’8?%P@E?€@?%P£°%?’@W&“H&PS 0. 10.
A conpound ¥ewingi-pipetidingl-w} tprdpanvihereei n a i's 0;.b is 1; X is cart onyl; ¢
is 1l dis 0; g_i aYh § S y e 2. £ 1,80 .sO. 11.- A conmpound according
to claimi, m(g?léf\-l\%eth}’é%i?n ksl ﬁﬁwl?@’%wd’%ii@'WB PRI g s O;
e is 0; fisylDbuahong-ans; 0.' 12. A conpound according to claim1, wherein a
is 1;,'bis 1, X g fgalr g C e d LS.0: eis O, f is 0; and g is O.
13. A conpound gc?of(giér%‘g&ggﬁ cf %f“i?é?'%ﬂ%‘?‘&ﬁdw'%fﬂ)@?&gﬂmol Fmgthyk 50
'c is 0; d pipsidin-&iy}-fropan-586€)and ; ni s2; fi sO; andgi s0. 15 14. A conpound
according to clai erei.n a i ;b is 1, is S(O,,. cis 0; d is
2,3 0r 4 ais ?;' {9\'}‘](?'ﬁ%{?)?h,‘?y"r‘?i‘ﬁ%’gﬂ]PW‘?lgmﬁ‘;ﬁé‘lWﬂt}’(l‘ia@@J'4119?‘31151-corrpound
accordi ng tpiperidin-tayl}-proper-eofica is 0; b is 1; X is oxygen;, cis 0; d
is2,3or4;e is 1,YisS(O); nis2;fisl;andgi sO. 16. A conmpound according to
claiml1l, wherein ais 0; bis 1; Xis oxygen; c is 0; d

21. A compound of claim 20,‘wherein said compound is 3-{4-Methyl-3-[methy]-(7H-

pyrrolo[2,S-d]pjrrimidin-{i-y])-amino]miperidiu-I-yl} -3-oxo-propionitrile, or

pharmaceutically acceptable salt thereof,

22. A compound of the formula

1
R R?
In\ o \ R® I

o
N

N H

or the pharmaceutically acceptable salt thereof: whetein
R} is a gronp of the formula



20is 2, 3 or 4, eis 1;Yis S(O.;nis 2;fis O;and gis 0. 17. A conpound
according to claiml, wherein ais O0; bis 1; Xis carbonyl; cis 1; dis
2. 3 or 4, eis 1;Yis S(O,;fis O;and gis 0. 18. A conpound agg@idpdims to
claiml. wherein ais O; bis 1; Xis carbonyl; c is 1; dis2,30r4;eisl,
YisS(O),,;nis2;fisl;andgi sO. 25 19. _Aq. conpound according to claim1,
wherein R 2 is cyano, trifluoronethyl, (C, C6)alkyl,
trifluorornethyl (C, -Cs)al kyl, (C4-C6)al kylam no, ((C,-C6)alkyl)2anm no,
(C2-Co6) al kynyl, cyano(C, -C6)al kyl, (C -C6)alkyl-S(O,,, wherein mis 0, 1
or 2. 20. A corrpound sel ected fromthe group C(Rfsl sting of 30

Met hyl -[ 4- net hyl -1 - ( pr opane-1 - sulfonyl) pi perydi n-3-yl]-(7H pyrrol 0[2 3-d]p
yrimdin-4- yl)-am ne; R _(CH )

4- Met hyl - 3- [rrethyl (7H pynol of 2, 3- d]pyr|N1d|n E‘Sn) am no] - pi peri di ne- |
-carboxylic acid nmethyl ester 3.3,3-Trifluoro-1

- (4-met hyl - 3-[ net hyl - (7H pyrrol o[ 2, 3-d] i m din-4-yl)-amno]- 35

di n-| I ;

A IF\)/E'[ Ihy: " ‘ﬁ%‘%‘ﬂg @CA Bgi’r ol o[ 2, 3-d] pyri m di n-4-yl } am no] - pi peri di ne-|
-car boxyl I ¢ aci RYijgmiehwicaniaden Be)bRRp206kistid 8f h drogen, C-Coalkyl, (G-
{4-Met hyl -3-(nethyl - (7 rrol of 2, m di n-4-yl)-am noQ]-piperidin-1 -
D) 3 oxo 1O RIRILACA S GRgb QB M D)l pieer
i oty -gloh SELRYadoRaffy b T 8k BN, il ook oo NG

t lhyl '53- [ et R@d)alkdrty, (VN-Cr)aelyRxy, l@l]‘ﬁml?@ml@lmﬁﬂe,y(@xmaﬂi@haﬁlhﬂ icglano; hitro, (Cy-
b oo(o. 3G @zﬁéé[l%%x by ey B ot or Ry in P Cupsiontfol sheprip the
-propan-1 - aﬂ% #: dﬂﬁﬁir7'§h$’s‘£“ft&t9d0ﬂ:§ Stedicpihd, M dh?d:ﬂwxy' ) amino,

- net hyl - am n -4 t Ayl - p| pe I di n- -yl'} -propan-1I-one. A corrpound

of claim20 tmﬂnemmnhyl sa((a @dmdmd i {Ca-elpoylarmting, - S{MWW ((&T
Phar mcet | CePREVRG dykd SRR ol iR ORIOR et @'
Ceglalkyl or (Cy- Cg)acylammo
R® is a piperidinyl substituted by one to five carboxy, cyano, amino, deuterium,
hydroxy, (Ci-Cealkyl, (C1-Ce)alkoxy, halo, (Ci-Co)acyl, (C1-Cealkylamino, amino(Ci-
Celalkyl, (C;-Cslalkoxy-CO-NH, (C;-Cg)alkylamino-CO-, (C;-Cglalkenyl, (C,-Cs)
alkyny!, (C;-Ces)alkylamino, amino(C;-Cslalkyl, hydroxy(Ci-Celalkyl, (C,-Ce)alkoxy(C,-
Celalkyl, (C1-Cg)acyloxy(C1-Cealkyl, nitro, cyano(Ci-Celatkyl, halo(Cy-Ce)atkyl,
- nitro(C-Colalkyl, triflucromethyl, trifluoromethyl(Ci-Ce)alkyl, (Ci-Cg)acylamino, (Cy-
Celacylamino(Cy-Cgalkyl, (C1-Ce)alkoxy(C;-Cg)acylamino, amino{C,-Cg)acyl,
amino(C-Ce)acyl(Ci-Cealkyl, (Ci-Ce)alkylamino(Ci-Cs)acyl, ((Ci-Ce)alkyl)ramino(C;-
CeYacyl, R“R'*N-CO-0-, R"*R'*N-CO-(C,-Ce)akyl, (Cr-Ce)alkyl-S(O)m, R°R'NS(O)m,
R¥R'NS(0) (Ci-Co)alkyl, R'*S(O)n RN, R'*S(0)R'*N(C)-Co)alkyl wherein m is 0,
1or2and RY énd R!® are each independently selected from hydrogen or (Cy-Cg)alkyl; or
a group of the formula



R4 Rs or the pharmaceutically acceptable salt thereof; wherein R is a
group of the formula 9 June 2004 -31 R R H (CH2)y whereiny is 0,1 or 2;
R4 is selected fromthe group consisting of hydrogen, (Cl-C6)alyd 2004CL-

C6) al kyl sul fonyl, (C2-C6)al kenyl, (C2-C6)al kynyl wherein the al kyl, alkenyl
and al kynyl groups are optionally subsiituted by deuterium hydroxy,

amno, trifluoronetllyl, (d-- C4)al koxy, (Cl-C6)acyl oxy,

(4 -C6)al kyl am no, ((Cl1-C6)alkyl)Z2am no, cyano, nitro, (C2- C6)alkenyl,

(Ca- C6) al kynyl or (Cl-C6)acylam no; or R4 is (C3-C10) cycl oal kyl wherein the
cycl oal kyl group is optionally substituted by deuteriu droxy, am no,
trifluoronethyl, (Cil- CG)aoonx (C1- C6) acyl am no, (Cl Ikylamﬁa ((d-

C6) al kyl ) 2anl i no, cyano, cy C6) al k (CR?R?’) uor one kyl ,
nitro, nitro(Cl- aIIg}A?n( %Q amno dS\q\qaplpefrl zpyl

substituted by one &R \)e carboxy, {cyaho, anino, deuterium hydroxy,
(C-cCo6)al kyl, (C3-Co6)al koxy, halo, (Gsef6)acyl, (Cl-C6)alkylarnino,

am no(d - CG)aI kyl, (Cl-GC6)al koxy- CO* NHg (Cl-CG)aI kyl am no- CO-,

(C2-Co6) al kenyl, (C2-C6) al kynyl, (Cl1-C6)al kylam no, am no(Cl-C6)al kyl,
hydr oxy(d - C6) al kyl, (C1-C6)al koxy(Ct- C6)al kyl,

(d -C6) acyl oxy(Cl--C6)al kyl, nitrro, cyano(C-C6)alkyl,  hal o(Cl- CGj'aI kyl ,

nitro(G - CG)‘ﬁﬁ%in ﬂ(lgb {(%§ rQnet hyl, trifluorornethyl (Cl-C6)al kyl,

(C1-C6) acyl a acypram no(C1 Co6) al kyl ,

(Cl1- C6) al koxty,(ch, faag @0ey bathiifidependémB(0dr G6) acyl ,
am no( Cl- 06) acyl &{'Cl C%)Eal kyl, (C1-C6)al kyl am no( Cl- Co6) acyl ,
((C1-Co)al k }S C6) acyl R15R16N CO- O, R15R16N- - CO(Cl C6) al ky1,

R 6N RISSCOT M@WWQ%&% SR By | meOn

each .i ndependend(Q), sdicsmi B ik ¢.rlomn 2, pd capenylpand C1- C6) al kyl ; or a group of
the formila 2 is carnbony?thO)az C\Qb()ﬁﬁg §80)., whereinnis 0, 1 or 2;
' RE RY, RS, R®, R'® and R are cach independently selected from the group
consisting of hydrogen or (C;-Cg)alkyl optionally substituted by deuterivm, hydroxy,
- amino, trifluoromethyl, (C;i-Cglacyloxy, (Ci-Celacylamine, (C\-Cs)alkylamino, ((Ci-
Ce)alkyl)zamino, cyano, cyano(C,;-Cg)alkyl, trifluoromethyl(C,-Cg)alkyl, nitro, nitro(C,-
Ce)alkyl or (C1-Cg)acylamino; '
R'2 is carboxy, cyano, amino, 0xo, devterium, hydroxy, trifluoromethyl, (Ci-
Ce)alkyl, trifluoromethyl(Cy-Cg)alkyl, (Cy-Ce)atkoxy, halo, (Cy-Cs)acyl, (C;-
Cs)alkylamino, ((Cy-Cg)alkyl); amino, amino(C,-Cgalkyl, (C1-Ce)alkoxy-CO-NH, (C;~
Ce)alkylamine-CO-, (C;-Ce)alkenyl, (C2-Ce) alkynyl, (Ci-Calkylamino, hydroxy(C-
. Celalkyl, (C-Cglalkoxy(Ci-Ce)alkyl, (Ci-Co)acyloxy(Ci-Cs)alkyl, nitro, cyano(Ci-
Ce)alkyl, halo(C;-Co)alkyl, nitro(C;-Ce)alkyl, trifluoromethyl, trifluoromethyl(C;-
‘Cr,)alkyl, (C1-Cglasylamino, (Ci-Cglacylamina(C,-Cg)alkyl, (C)-Celalkoxy(C:-
Cs)acylamino, amino(Cy-Cg)acyl, amino(Cy-Ce)acyl(Cy-Cealkyl, (Cy-Co)alkylamino(C,-
Ce)acyl, ((C1-Co)alkyl)amino(Ci-Ca)acyl, RPREN-CO-0-, RERN-CO-(C;-Cealkyl,
RPC(O)NH, R’®OC(O)NH, R"*NHC(O)NH, (C1-Cealkyl-S(O)m, (C1-Ce)alkyl-S(0)p-
(C1-Co)alkyl, RPR'*NS(O), RP*RNS(O)n (C1-Co)atkyl, R¥S(0), R¥N,
"RPS(0)R"N(Ci-Co)atkyl whereinm is 0, 1 or 2 and R' and R'® are each independently
selected from hydrogen or (Ci-Cg)alkyl;




{CR6R7)a (E Rs C 11 wherein, .ais 0, 1, 2, 3 or 4, b, c, e, f and g are
each independently 0 or 1; disO, 1, 2,0r3; Xis S(O, whereinnis 0, 1 or
2; oxygen, carbonyl or -C(=N-cyano)-; Y is S(O,, wherein n ¢3sufs 2do0r 2;
or carbonyl; and Z is carbonyl, C(OO, C(ONR or S(Oj, whereinnis 0, 1
or 2; Rs, R, Rs, RO, R and R' are eggh independently selected fromthe
group consisting of hydrogen or (Cl-C6)al kyl optionally substituted by
deut erium hydroxy, am no, tri fluoronet hyl, (Cl-C6)acyl oxy,

(C1- C6) acyl am no,,od no, ((Cl- C6)a)kyl)2araino, cyan,

cyano( Cl1- C6) al kyIR afrﬂ]d][gs% )ﬁ]\‘ﬂ% C6)al kyl, nitro, nitro(d - C6)al kyl
or (C 1-C6)acylam no; Rig |s =boxy, cyan, am no, oxo, deuterium hydroxy,
trifluoromethyl, (Cl- C6)alk trifluoromethyl (G -C(,)alkyl,

(Cl1- C6) al kox33. h GomPQlln é@‘f‘?ﬂn wla - C6) al kyl ani no, ((C1- CG) al kyl) z

anm no, am no(Ct-C6)al kyl, (Cl-C6)al kaxy CQ-NH, (C - C6)al kyl am no- CO-,
(C2-C6) alkenyl, (C2-C6) aI kynyl, (Cj-C6) & kyl am no, hydroxy(Cl- C6)al kyl,
(Ct-Co6)al koxy(Ct-Co)al kyl, (G -Co) | oxy(d -C6)al kyl, nitro, cyano(Ct-

C6) al kyl, hal o(Cl-C6)al kyl, nitroRCl- kylas trifll uoronet hyl,
trifluoronethyl (Cl- 06)al kyl, (ciilce) i,

(G -C6)acyl am no(Gi --Co6)al kyl, (CL- xy(Ct- C6)acyl am no, an

no( Cl- C6) acyl , am' no( G - C6) acyl (Cl1l-C6) ai kyl, (Ct-C6)al kyl am no(Cl- C6)acyl,

(R( gé( 8??\@' kyl) no %ua‘:%hié%%ﬁ %&eﬁ% 1&(38 ?nI\I-CO(O Cs) al ky14

(G - Cs)al kyl S( OR! is a(gFburC6D @k fotnulR -' RI6N S(O)m | |
R SR16NS( O n{ Cl1- C6) alkyl, R1SS(O nR1ION, R 5S(0 6N(C C6) al kyl wherein m

is 0, 1or 2and RS and R 6 are each i ndepend ly selected from hydrogen
or (GC6)alkyl; 9 June 2004 -33 R2 ang R3 are”each hydrogen. 23 . A
conpound of the formula Ri R\N/ 2ly
"NJMN
wherein y is 0;

R*is (C1-Ce)allyl;

R’is piperidinyl substituted by one to five carboxy, cyano, amino, deuterium,
hydroxy, (Ci-Cg)alkyl, (C,-Cg)alkoxy, halo, (C,-Cg)acyl, (Ci-Cg)alkylamino, amino(C;-
Cealkyl, (Ci-Cealkoxy-CO-NH, (Cy-Co)alkylamino-CO-, (Cz-Ce)atkenyl, (C2-Ce)
alkynyl, (C1-Cg)alkylamino, amino(C,-Cg)alkyl, hydroxy(C;-Cs)alkyl, (C,-Ce)atkoxy(Ci-
Cealkyl, (Ci-Ce)acyloxy(C)-Ce)alkyl, nitro, cyano{Cy-Ce)alkyl, halo(C;-Cyg)alkyl,
nitro(C;-Ce)alkyl, trifluoromethyl, trifluoromethyl(C;-Cq)alkyl, (C;-Cs)acylamino, (C;-

- Celacylamino(Cy-Cgalkyl, (C;-Ce)alkoxy(Ci-C)acylamine, amino(C-Cg)acyl,
auﬁno(C1-Cg)acy1(C1~C5)aJkyl, (Cy-Cealkylatmine(Ci-Ceacyl, ((Ci-Ce)alkyl)2amino(C-
Cs)acyl, RisRyeN-CO-O-, Ry5R;eN-CO-(C1-Co)alkyl, {C1-Cs)alkyl-$(0)m RisR1NS(0) .
m R1sR16NS(0) m(C1-Ce)alkyl, R155(0)mR 16N, RisS(0)mR16N(Ci-Ce)alkyl , or a group of
the formula '

O

R
}'{U\(CRQRM);‘/

wherein:




| or the pharmaceutically acceptable salt thereof; wherein Rl is a group
of the fornmula whereiny is 0; Rais (C-C6)aikyl; RS is piperidinyl
substituted by one to five carboxy, cyano, am no, deuterium 9 hyer2Nog,

(G -Co)al kyl,.(C, -C6)al koxy, halo, (Cil-C6)acyl, (C-0C6)alkylam no,
amno(d - C6)al kyl, (Cj-0C6)al koxy-CO-8#, (Cl-C6)al kyl am no-CO,

(C2-Co6) al kenyl, (C2-C6) alkynyl, (C-0C6)alkylaniino, am no(Cl-C6)ai kyl,
hydr oxy( C1- C6)nﬁis|0yl|qr2( Cl- C6) al koxy(q C6) al kyl ,

(C1- C6) acyl ox ) al k nitro ano( aI k Cl- Co) al kyl
1 o( 0 - O6) al Ry Koot Fib gy SR o b B OB i)
(C1- C6) acyl amdne}; (Cl- 06) acyl am no( G - C6) al kyI
(g - Co) al koxy (Gl b ntlno .
(9 o0l ory (e R BP0 AT MO 7 PR gt cogen or (-
((C1- Co) alsjaiy) Bptivnald( GibstitGied & ydentefRlrnRAEN G Oaking, mﬁ%ﬁbﬂlm(cmﬁ)ac%)(ﬂl kyl,
(G -Co) R1 @ Sé{mé C6)
R 5S5(0) mféekf') %) mﬁﬁg’%‘% 1"85]1@% ProuS J&f’ CH@“’?/(J& ilo R12
(COR1) d wtiftwoedriethy® CIAIRRIKZD) Qtro; raﬁo(ml-@)amyﬂor(@@; Coacbmirand R16 are each
i ndependent |y .sel ect ed .£rom hydr r - C6) al kyl . %i 1; R9 and R1D
are each inde ‘&éﬁ?lf’ﬁ“@%?f&l@?tﬁﬂ @%aﬁ?{%{ﬁ&‘&?ﬂ?e@gﬁéi'g@?‘ »'ot” hydrogen or
(CL-  C8) atejayttylampiho, QI plksIasiiol (0,&5)aliynpletyass( CHOY)RYNCRCY)IkPS (DY,
trifluoraonethyl ?Tﬁ': §6€§§cyl oxy, (Cl1-GC6)acylam no, (Cl-0C6)alkylam no,
((d-0oe)al ‘3/% : cyano(Cl - C6) al kyl ,
trifluoronet hyliz(aﬁ‘aRCﬁ)aaidhy{ nitro, nitro(Cl-C6)al kyl or (Cl-C6)acylam no;
R12 is cyano, trifluoronet hyI , (Ad-cC6)alkyl, tritluoromethyl (Cl-C6)alkyl,
(Cl- C6)al kylam no, ((Cl-0C6)al kyl)2am no, (C2-C6)al kynyl,
cyano( Cl- C6) al2kyl , A fHarfuGpaicklydompoilidn, for (ahedaehgorpréventtheh disord?; orand R2 and
R3 are each.. H.

condition selected from organ transplant rejection, xeno transplation, lupus, multiple sclerosis,

theumatoid arthritis, psoriasis, Type I diabetes and complications from diabetes, cancer, asthma,

atopic dermatitis, autoimmune thyroid disorders, ulcerative colitis, Crohn's discase, Alzheimer's

disease, leukemia and other autoimmune disecases or (b) the inhibition of protein kinases or Janus

Kinase 3 (JAK3) in a mammal, including a human, comprising an amount of a compound of any

one of claims 1 or 20-23 or a pharmaceutically acceptable salt thereof, alone or in combination

with one or more additional agents which modulate a mammalian immune system or with

antiinflammatory agents, effective in such disorders or conditions and a pharmaceutically

acceptable carrier.

25. A use of an effective amount of a compound of any one of claims 1 or 20-23 or a
pharmaceutically acceptable salt thereof alone or in combination with one or more additional
agents which modulate a mammalian immune system or with antiinflammatory agents for the
manufacture of a medicament for inhibition of protein kinases or Janus Kinase 3(JAK3) in a

mammal, including a human.

206. A use of an effective amount of a compounds of any one of claims 1 or 20-23 or a
pharmaceutically acceptable salt thereof, alone or in combination with one or more additional
agents which modulate a mammalian immune system or with antiinflammatory agents for the
manufacture of a medicament for treating or preventing a disorder or condition selected from
organ {ransplant rejection, xeno transplation, lnpus, multiple sclerosis, rheumatoid arthritis,

psoriasis, Type I diabetes and complications from diabetes, cancer, asthma, atopic dermatitis,



24. A pharmaceutical conposition for (a) treating or preventing a disorder
or condition selected fromorgan transplant rejection, xeno transplation,
| upus, nmultiple sclerosis, rheumatoid arthritis, psoriasis, 9y 2004

di abet es and conplications from di abetes, cancer, asthma, atopic
dermatitis, autoi mune thyroid disordeB®, ulcerative colitis, Crohn's

di sease, Al zheiner's disease, |eukem a and other autoi nmune di seases or
(b) the iautdixbinmheahyroiﬂ dposiesi mcd::itivascﬂiiis,cﬁroﬂ:ﬁsrﬂiseaseKAths'mer& dis¢AEApukiemia
manmal , iagl1 d| ng)l unenaaseas ol Iglérgllnqgmgln .am upntmof a conmpound of any one
of clains Do ﬁar macedt i car 1’ accept abl e salt thereof, alone
or in conbi nat| on wth one or nore additional agents which nodul ate a
mam‘rallanlrrmgnles te ¥ age f ve,in such
di sorders or condi tlll%o g"]"’él%" chanﬁmp Osmon OECIam;Irzayohe\{em Jt] tleS 5815‘%&% th§5 A
use of argr@ipfecensistivgofapmiospdrinod, r@amgmnmamdhrms lei}uyormdcede:fxysph@uaim 1 or 20-23 or
a pharnaceutlc Ly ceent l,e salt ther | one nblnatlon wth
one or )éco?a(fa&?tfé%aa rglggd% hm&i’fmﬁmmoaau Qsaa&{&l r?ﬁ)ﬁ?gogu(?m me system or
wi th ant mcctﬁrhmnpmn,dmproﬁgemapmxémpumdwm aud Antfieflptoumerycierad. medi canent f or
inhibition of protein kinases or Janus Kinase 3(JAK3) in a manmal,
including a h n. ffective amunt . of oun of any
| nclucing & NN B Ak, Alora8 ALLECH IEnalRULy Bl BSRIBOUIR,SE o

al one or dynlospm‘iinjt\mpangrnmymfbimeleﬂ)momle eiea@sbetgu@lhahlycc@gmmas aphthiohrinepdul at e
a manmal i ne syst.em. f | anmat or nt

manuf act u‘fghz“t“a TRt n? P °° atgi"lb‘r‘]“’oas?’ a"e‘%t““‘%’% s"c‘]‘t’rs?éetl’c}le?“”‘e“’
conditi orpzmeﬂcmtaedimﬁlmﬁatnmﬂlmgaﬂarotct anspl ant rejection, xeno transplation,

| upus, nultiple sclerosis, rheumatoid arthritis, psori asis, Type |

di abet es and conplications from di abetes, cancer, asthma, atopic
dermatitis, 9 June 2004 -35 autoi mune thyroid disorders, ulcerative
colitis, Crohn's disease, Al zheiner's disease, |eukema and other
aut oi mune di seases in a manmal, including a human. 27. The pharnmaceuti cal
conposition of claim?24, wherein said agent is selected fromthe group
consi sting of cyclosporin A, rapanycin, tacrolinus, |eflunom de,
deoxyspergual i n, mycophenol ate, azat hi oprine, daclizumab, nurononab- CD3,
antithynocyte globulin, aspirin, acetam nophen, ibuprofen, naproxen,
piroxi cam and antiinflammuatory steroid. 28. The use of claim25 or 26,
wherein said agent is selected fromthe group consisting of cyclosporin A
rapanmycin, tacrolinus, |eflunom de, deoxyspergualin, nycophenol ate,

azat hi oprine, daclizumab, nurononab-CD3, antithynocyte gl obulin, aspirin,
acet am nophen, ibuprofen, naproxen, piroxicam and antiinflamrmatory
steroid.






