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COVPOUNDS AS | MMUNCSUPPRESSI VE AGENTS Background of the Invention 2T EC 2004
present inventi relates to pyrrolo[2,3-d]pyrimdine conp ich are

i nhi bi torg\é&g}oﬁgﬁtei n ki nases, such as the enzyne Janus Ki %g&gﬁg%dg%
(hereinafter also referred to as JAK3) and as such are useful therapy as

| mmunosuppressive 5 agents for organ transplants, xeno transplantation,

| upus, nmultiple sclerosis, rheumatoid arthritis, psoriasis, Type | diabetes
and conpl i Gakk&Ns (b!AUP)dbAbGiresye @ABEENDs AS tiMBNoPORES der fERirEi S,

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

Al zhei mer' s di sease, Leukem a and ot her indications where i munosuppression
., woul d be desirable. 10 This invention also relates to a nethod of using such
conmpounds in the treatnent of Eadi Lons in manmal s, especially
humans, and the pharnmaceuti cal téé%hp%@?{??tﬁg h%u%b '§1rp therefor. JAK3 is a

, menber of the Janus famly of protein kinases. Although the other nenbers
of Ithi s fgm' | yharrae@t@geelsmn’la?fn eéls?@ttbqwrwlm,ﬂ-dmysiﬁm ﬁdﬂhﬁﬂurﬂjspwahs:si Fn ils
15 limted to hematopgetic cells. This is, consistent w its.essential role
in signal i ngre RRBIRYA of IRECtPIBJEASSSs SHQ) 2§ Lt-h?,e”lz}fpﬁ,"’gf‘\i%"afsﬁ-%(h&ﬁ%{"? €r15 by

non- coval enksgSeRfbatth U JAL3)IANSB a¥idubh the L@afitimenepdpyi & GRMURGEUpPrdsiree
mul ti chain receptors. XSCID 'patient ~poPuI ations have ‘been identjfied with
r

sever el \b r cagrRrdel oeveNgsn ofralsEtHr GEEP ntrasPlaftationg durils, cmyBiplec SElefesis he
comon ga ' ' th I o“r‘rﬁ)*ﬁ" i t from
bl ocki ng %ﬁg | lrﬁﬁd teﬁ%ggﬁ étoﬁgsﬁﬁﬁgp%gt%%ayé@%ﬁﬁi mal g@&??ﬁ_&&%ﬁ%gest ed
t hat JAK3 ncdnoen gstivhayatopicodértriatits, ausdimniuneBhwoi disordersp neyative raslitig,at i on,
but that JAK3.is C Ltut) . l.red LNt al cell . 1 Qn.
vhdul aci on SRS REake, P&I‘/i.“;ég‘l‘%{rr‘f’r %%?E%hi%&ﬁ%@él bl Tt E{rﬁ“’c“‘é{é‘l‘%f‘%ée}@ usef ul
i n the trearaotosuappréssioh wopkidid desirableve di sorders such as transpl ant

rejectig 25 ang, aut oi ne di seases. _Su y.0of .the In ' T resent
i nventibh rel at eg.h'tso'”‘o’ie‘ﬂ'(? 1?191(56[8%St %eaf%% & qﬁ’ngﬁuqh éc?rﬁé@@sﬁgtﬁrgm
02/ 00661 PGFéathizht G99t abdve indications in mammals, especially humans, and the

pharmaceutical compositions useiful therefor.

JAK3 is a member of the Janus family of protein kinases. Although the other
members of this family are expressed by essentially all tissues, JAK3 expression is
15 limited to hematopoetic cells. This is consistent with its essential role in signaling
through the receptors for IL-2, IL-4, IL-7, IL-9 and [L-15 by non-covalent association
of JAK3 with the gamma chain common to these multichain receptors. XSCID
patient populations have been identified with severely reduced levels of JAK3 protein
or with genetic defects to the common gamma chain, suggesting that
20  immunosuppression should resuit from blocking signaling through the JAK3 pathway.
Animal studies have suggested that JAK3 not only plays a critical role in B and T
lymphocyte maturation, but that JAK3 is constitutively required to maintain T cell
function. Maodulation of immune activity through this novel mechanism can prove
useful in the treatment of T cell proliferative disorders such as transplant rejection

25 and autoimmune diseases.

Summary of the Invention

The present invention relates to a compdund of the formula
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or the pharmaceéeutically acceptable salt thereof; wherein is a r3ObE 2
the forrula R4 1/ R5 N ,(CH 2y whereiny is 0, 1 or 2 5 R4 i Ec@ﬁ
fromth & hl f:onsi sting of hydrogen, (d-Cr,)alkyl, d;?{J{as/ul fonyl,
(C 1- Co) WY R¥ ‘&F (C2-Cr,)al kynyl wherein the alkyl, al keny nyl
groups are optionally substl tuted by dedterium hydr oxy, am no

tdf luoronethyl, (G- C4)al kox~, (Cl-C6)acyloxy, (d-GCs)alkylam no,
((Cl-Cr,)al kyl )2am' no, cyano, nitro, (C2-CE;)alkenyl, (C2-C6)alkynyl or
(d-C,,)acylamno; or R4 is (C3-C, Ocydoal kyl 10 wherein the cycl oal kyl
group is opthephaimnacsutizally dedepthbey salbihessof uaherbipdr oxy, — ami no,

trifl th a-cr, | am no, (d-C,,)alkylam no,
(a1 - "Gy ar ky P BaichP SRR Eno (GG el kyl ) amne

trifluoronethyl (C -C )alkyl, nitro, nitrgbC -C6)alkyl or (d-CG acylam no;
R 5 is (C2-Cq)heterocycl oal kyI wherein t het er ocycl oal kyl groups nust be

15 'substituted by one to five roups stl ng of carboxy, cyano, am no,
deuterium hydroxy, P-CQCal kylw @xy, hal o, (d-Cr,)acyl,

(d -CB)al kyl am no, .,)al kyl a - al koxy- CO- NH, (CI-CG)aIkyIamnoCO
(Cz-(:;6)al kenyl, am' no(Cl - (C2 ) al kynyl, (d-GC6)al kyl am no,

am no(Cl -CB) al kyl, hydroxy(C, -C, 6)alkyl, (d- Cc,)al koxy(Q -Cf,)al kyl,
(G - CB) acyhereit EHis 6 st kyl , nitro, cyano(CI-CG) al", halo(d- 20 Cr, )aI kyl ,
nitro(d - C6) al kyl , trlflu?rorreth , tdfluorone

O, ) adyl ani no, I df -<&94RY MM MR §rowR FaNRHING O hylé%g&nfég él)la}/k{?,‘h) yl ami no,

?8 n(c):g )qal % ’Ia)al%l@r?g@n ngﬂibﬁlk&;fyl )(%?-Yj faﬂ}ynﬁ(wﬂe%giglrlrt]h% glka(:i alken Iaagfl alkynyl,

NCOO, BETGL@R'H&\ID wpraty SQ?SW%I?&W dee@rmca%aﬁwv argoe» tnﬂuoromqﬂwma&NS( om

\T/nlgrler ﬁﬁ&%'kg&p Iéﬁ_b?agﬁ%f(yRR?%?]Ht?@%&lg«eacﬁ ﬁﬁ epende???jcfrglEl s@?rgg eZ:IaI <!
from hydr (@eBs)oketyd -(Co-Os it cantC-eCoaegmion; tare R olsmiCaCa)@crtty?004 WO
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amino, trifluoromethyi, (C-Ce)acyloxy, (Ci-Cglacylamino, (Cq-Cg)alkylamino, ((C-
Cslalkyl),amino, cyano, cyano(C;-Cglalkyl, triflucromethyl(C,-Cslalkyl, nitro,
nitro(C,-Cg)alky! or (C4-Cslacylamino;
R® is {C,-Cy)heterocycloalkyl wherein the heterocycloalkyl groups must be

15 ‘substituted by one to five groups consisting of carboxy, cyano, amino, deuterium,
hydroxy, (Ci,-Cslalkyl, (Ci-Cglalkoxy, halo, (Ci-Celacyl, (Cy-Celalkylamino,
amino{Cs-Ce)alkyl, (Ci-Celalkoxy-CO-NH, (C,-Cslalkylaming-CO-, (Cx-Cejalkenyl,

(C-Cs) alkynyl, (C;-Cglalkylamino, amino(C,-Ce)alkyl, hydroxy(C,-Ce)alkyl, (C;-
Cs)atkoxy(C,-Cs)alkyl, (C1-Cs)aéyioxy(c1—Cﬁ)alkyl, nitro, cyano(C,-Cglalkyl, halo(C4-

20 Cglalkyl, nitro(C;-Celalkyl, trifluoromethyl, trifluoromethyl(C,-Cglalkyl,  (Cs-
Cs)acylamino, (C+-Cs)acylamino(C,-Ce)alkyl, {C4-Co)alkoxy(C4-Cgacylamino,
amino(C,-Cs)acyl, amino(C,-Cg)acyl{C+-Cs)alkyl, (C4-Ce)alkylamino(C,-Ce)acyl, ((Cs-
Co)alky):amino(Cs-Cglacyl, R'°R'®N-CO-0-, RR"N-CO-(C;-Cs)alkyl, (Cy-Celalkyl-

S(O)m, RR™NS(O)e, RR™NS(O)m (C1-Co)alkyl, R™S(0)n R™N, R™*S(0)R "°N(C;-

25 Cgalkyl wherein mis 0, 1 or 2 and R and R' are each independently selected

from hydrogen or (C,-Cg)alkyl; and a group of the formula



. deuterium am no, halo 0XO,

11 wherein ais 0, 1, 2, 3 or 4, b, c, e, f and g are each mdepenclea'nt”pp Onnt
or 1; disO, 1 20r3 5X|s S(O)S wherein nis 0, 1 or 2; oxygen

car bonyl o cyano) - Yis S(OS whereinnis 0, 1 opcf_?/m(gynoggr bonyl ;
and Z is car%)on C(O)O G ONR wherejn R is hydrogen or (C -C6)alkyl; or
Zis S(O, wherelnnlso 1 or 2, R6G,™R7, R8, RO, Rt and R' are each

i ndependently selected fromthe group 10 consi sting of hydrogen or

(C,-Co)al kyl optionally substituted by deuterium hydroxy, am no,

trifluoronethyl, (C, -C6)acyloxy, (C, -C6)acylanm no, Co6) al kyl am no, ((C, -
C5) al kyl ) 2am no, cyano, cyano(Cl-C6)al kyl, trifl u thyI (C1- C6) al kyl
nitro, nitro(C -0C6)alkyl or (C, - CG)acyIamno |s (C6-C,0)gryl,

(C2- C9) het er oaryl , (CS- cycl oal ky CZ 15 tero I?oal kyI

nitro, carboxy, (C2-C6)alkenyl,

(C2-06) al kynyl, trifluoromethw® /trifluoromethoxy, (C, -GC6)alkyl,

(C, -Co6)al koxy, (C3-C,)cydoal kyl, - C6)al kyl -CO-NH, (C, -0C6)al koxy-CO NH,
(C -Co6)al kyl -CO NH (C, -C5) al kyl , (Cl 20 C6) al koxy- CO NH ( C, - C5) al kyl

(C, -C6)al koxy-CO NH (C, - Co) al koxy, carboxy, carboxy(C, -C6)al kyl, carboxy(C,
- C6) al koxy, benzyl oxycar bonyl (C, - C6) al koxy, (C, -

C6) ai koxycahbrii (@, «|C§):§14)ﬂ<4>xy, (C5-C a)aryi, amno, amno(C -C5)alkyi, (C, -
C5) al koxycar bonyl am no, C o)aryl (C, - C6) al koxycar bonyl am no,

(C, - CB) al kpi @rf henad 9@(%96‘0@65'%89@915?%9{@ Mols (C, - 06)al kyl ami no(C, - C8) al kyl ,
((C, -Co)al hygbZ?ljfl getC - C6) al kyl , 25 hydroxy, (C, - C6) al koxy, carboxy,

car boxy(C, -Ce6)al’kyl, '(C, -C5)al koxycar bon -

Cg) al kc5<ycésr=b§ﬂ91n @@ermw Ryl Or % CXYIE) ﬁ%@&xlﬂocﬁml -CYqne)= C6) al kyl - CO- NH-,

cyano, I (C, -C5)al kyl am no- CO- NH-,
((C, - CG) al k%@gm epé}%osﬂéi 1ka.4(2 o?‘%ﬂ&@nﬁ% am no- CO- NH- |
( C5- 09) het znaaauyubayh 663)08 @@)ﬂ&tv@man\msdwﬂmelorm@wbstbw 90978 S(O) NH-,

‘ wherein th ryl, he roary ; yI aF‘rcL( r cyc; groups are
optionally s gmetﬂi} ed by one i&‘ our groups ‘censi sting ghydr ogen,
dr XY,

(C - %)alk%%@%q C C6) al kyl, ((C, -Co6)al kyl)2am no-CO NH (C, -
Co6) al kyl o] ary ar’n no- CONH-(C Co6) al kyl
( C5- C9) het er oar ReaR(,i&; BO-RiPana, R @8y sbklyindepedently sklegtegyfsom the group

T L
amino, trifluoromethyl, (C,-Cs)acyloxy, (C4-Ce)acylamino, (Ci-Celalkylamino, {(Cs-
Cg)alkyl);amino, cyano, cyano(C,-Cglalkyl, trifluoromethyl(C4-Celalkyl,  nitro,
nitro(C,-Cs)atkyt or (C4-Cg)acylamino;

RZ is (Ce-Ciaryl, (CrCoheteroaryl, (CsCio)cycloalkyl or (Co-

15  Cg)heterocycloalkyl, wherein the aryl, heteroaryl, cycloalkyl and heterocycloalkyl
groups are optionally substituted by one to four groups consisting of hydrogen,
deuterium, amino, halo, oxo, hydroxy, nitro, carboxy, (Cx-Cslalkenyl, (CxCg)alkynyl,
triflucromethyl, trifluoromethoxy, (Ci-Celalkyl, (Ci-Cslalkoxy, (Cs-Cio)cycloalkyt, (Cy-
Ce)alkyl-CO-NH-, (C-Cs)alkoxy-CO-NH-, {C;-Celalkyl-CO-NH~(C4-Ce)alkyl, (Cq-

20 Cgalkoxy-CO-NH-(C,-Cslalkyl, (C,-Ce)alkoxy-CO-NH-(C,-Cs)alkoxy, carboxy,
carboxy(Cy-Ce)alkyl, carboxy({C,-Ce)alkoxy, benzyloxycarbonyl{C,-Cs)atkoxy, (C+-
Ce)alkoxycarbonyl(Ci-Cg)alkoxy, (Ce-Cro)aryl, amino, amino{Cs-Celatkyl,  (Cs-
Ce)alkoxycarbonylamino, {Ce-Cro)aryl{Cq-Cs)alkoxycarbonylamino, (C,-Cglalkylamino,
({Cy-Cg)alkyl},amino, (Ci-Cglalkylamino(Cs-Ce)alkyl, ({C1-Ce)altkyl),amino{C4-Ce)alkyl,

25  hydroxy, (Ci-Cs)alkoxy, carboxy, carboxy(C.-Celalkyl, (C.-Cg)alkoxycarbonyt, (Ci-
Cg)alkoxycarbonyl(C-Ce)alkyl, (C4-Cslalkoxy-CO-NH-, (Cy-Celalkyl-CO-NH-, cyano,
(Cs-Cq)heterocycioalkyl, amino-CO-NH-, (C1-Cslalkylamino-CO-NiH-, ((Cq-
Cglalkyl);amino-CO-NH-,  (Ce-Cyo)arylamino-CO-NH-,  (Cs-Co)heteroarylamino-CO-



5 C6)alkyl, (C, -0C6)alkylsuffonyl, (C, -0C6)alkylsulfonylan no, -
(C -C6)al kyl sul fonyl am no(C, - C6)al kyi, (C6-C, o)arylsulfonyl, 2 3 NFC 2004

C6- C, | C6- C, | sul fonyl C, 6 I
(-G RO o o (8GN o) o - Cofar e

)cycl oal kyl, (C3-C, a)cycl oal koxy, (CS 'C6) al kyl am no,
(( - Co) al kyI)2amno C o)arylamno, (C -C6)alkylthio, (C6-C o0)arylthio,
(C, - CG)aIkytsqulnyt (C3- (C6- (C6 10 C,p)arylsulfinyl,
(C, -C6)al kyl sul fonyl 6106 C o)arylsulfonyl, (C -C6)a yI, (C - CG)aIkoxy
CO NH-, (Q¥HEe) a[%'&sﬁa Mlawo-C@@ESH(t@)'l%ia@WbaryK (Cq kgbyamene e ieHbat kyl or

(58 G O amloguher Tt BRASLOIGALC. c LR REICIBLIN A B BOES
to three E%m'?’“' o(gmskaaob (ﬁam)amyﬁﬁfmwikwarkw - (o Calylcoli
(G- 06) al KTRVEIS, | eMRepIiRkly ¥u*f°p D G oI b eSSy

car boxy, c@y QR}W\( rCSEIk?lsthﬁdnyl [Tdw éﬂ(ﬁ(l@ulf@)aﬁhlk@mq Cs)al IsulfonyIamlno C,-

benzyloxycarbon al kox al koxycar bo

(bt ek Cméﬁﬁ/‘ﬁ‘d ! t%eyéaokawlsul Facyianting. e o SalsHEAy oG-
8- C, |

| E e 0) arﬁ!)él&lzacﬁg ?%%ﬁﬁrfgﬁyﬂ%!tﬁpanoc (@)a@é)lf%hiﬂth@((ﬁpca)amyl (Cs-
((C, - CG) al %)C)/Qlaa{kmlo( (S Ca)xtkykoxy20 (Gy@s)@kylarr(lr@ @&ﬁababwaarmaobd@

b C,
(C:Jg; aIO)ligiycaP H:,’ Cg) al Wyhﬁéycacg?%%ga?&%%N (01 B@lkw qyl{ I (8®NH-
?%’gﬂo 10 (Cﬁmmylglﬂﬁ@sﬂ 0@£CQN6H_“<%Wlf0ﬂﬁlm(ﬁ&CEX)?NHUIfo(W (@ﬁ_}eﬁ@y |(®?4CRMWNH
a 55 ani no-,
( C5- C9) heifjléé{5 &y @ﬁn‘?ﬁéq@im'ﬂﬁ é&‘@ﬁﬁ“ y"f“é(ﬂm %ﬁﬁﬁf’ﬁ&oﬁ&’ﬁ & e
E E:GC- Cng ZL@?&?@M&G@% kae(@rylthlatE‘ﬁ:)cgblbalkyl and aryl groups \iv:‘lﬂ ﬁ:)e optlonally c
o) al k! - SRR ST S vy fort e gt i B SR P Dpps (Bnsising of
( 6) al kyl sndms lcasmafmp(@ @w@mm C@&C??wa SOLIﬂIQn)(CrCs)aI -CO—NH—
f onyl am_no ul f on ,
(o Gk oy g ko eS0T kG Gt RS- MR ko,
(C5- CO) het&rr@@w ba@wy((c%ss‘a‘waia%cﬁ@mo@hmy %@nfi?o@wbaﬁyl@:fcm@ky
[ ndependently selected fromthe grou con5| sting. of dr ogen, deuter| um
ani no, hal 1%¥Q§%’93mﬁf‘¥|§%‘cﬁ%{'ﬁ%xy Ceepland) a?rk‘@ﬁyl am(’@@ % lyifyt |
trifluor Or@%ntmycamdnf,daw& W@&@éﬂwt(t@g%&fhonﬂe&m@@@lcﬁ%w yiarhiFs;

C o)cycl oalek wher ei n | ' koxy aor C roups_are opt ional |y

substitt ue&ﬁC1 @y)aﬁfmazatnasn@ h&%&@@%@@lf@@e&)awy r(%%albyl)w@p%ycs)euay boxy,
am no 4eC, - (RSUAYIC I Satkcky HRfoxg OB RLETARA, TETCHERERGNyI, (C:-
Cs)alkoxycarbonyl(C,-Cg)alkyl, (C4-Cslalkoxy-CO-NH-, (C;-Cslalkyl-CO-NH-, cyano,
{Cs-Cyjheterocycloalkyl, amino~-CO-NH-, (C,-Cg)alkylamino-CO-NH-, {(Cy-
Ce)alkyl),amino-CO-NH-,  (Ce-Cio)arylamino-CO-NH-, (Cs-Co)heteroarylamino-CO-
NH-, (C4-Cs)alkylamino-CO-NH-(C4-Cs)alkyl, {{C+-Ce)aikyl)-amino-CO-NH-(C;-
25  Celalkyl, (Cs-Cro)arylamino-CO-NH-(C4-Cglalkyl, (Cs-Co)neteroarylamino-CO-NH-(C;-
Celalkyl, (C+-Cslalkylsulfonyl, (C4-Cg)alkylsulfonylamino, (Cq-
Cs)alkylsulfonylamino(C,-Cealkyl, {Cs-Cro)arylsulionyl, (Ce-Crp)arylsulfonylamino, (Ce-
Cie)aryisulfonylamino(C4-Cs)alkyl, (C4-Ce)alkylsulfonylamino, (Cy-
Cs)alkylsulfonylamino(C,-Ce)alkyl, (Cs-Cs)heteroaryl and (C.-Cg)heterocycloalkyl;
30 R? and R® are each independently selected from the group consisting of
hydrogen, deuterium, amino, halo, hydroxy, nitro, carboxy, (CCslalkenyl, (Cx
Cs)alkynyl, trifluoromethyl, trifluoromethoxy, (Ci-Celalkyl, (Ci-Cslalkoxy, (Cs-
Cio)cycloalkyl wherein the alkyl, alkoxy or cycloalkyl groups are optionally substittued
by one to three groups selected from halo, hydroxy, carboxy, amino (C,-Cg)alkyithio,



-5 (C,-Co6)al kyl am no, ((C, -C6)al kyl)2am no, (C5-C9)heteroaryl

(C2-C9) heterocycl oal kyl, (C3-C9)cycloal kyl or (C6-C, 0)aryl; orZQZDEGdZ%
are each j endent |y (C3 C10) cycl oal kyl, (C3-C10)cyclo

(C, -06)aM§P fdﬁﬂ"ﬁb ((C, - 08)al kyl ) 2ami no, (C6- G, 0)aryl ani ﬁ’%&ﬁ“”"”“

(C -Co)al kylthio, (C6-Cl0)arylthio, (C, -@6)a| kyl sul finyl, (C6 5

C O)arylsulfinyl, (C -C6)alkylsulfonyl, (C6-C10)aryisulfonyl, (C, -C6)acyl,
(C, -Co6)al koxy- CONH, (C, -C6)al kyam no-CO, (C5-C9)heteroaryl,

(C2-C9) het erocycl oal kyl or (C6- Cl0)aryl wherein the heteroaryl,

het er ocycl (@ FBYdlkpardirey w[Cg@gaiﬁgl)zanmcop(@s@gﬂhét@!roa@ub(a(tzlr@g)hetdrdn:ycloalkylt o three

, ? ?:l Oq. ) al @8@}6@@% Of%faﬁwiﬁ '%G)aé&kg yf)”éoeﬁﬁ(ago R%)ljéﬂﬁwcazc 10

C6) al koxy- & hdytotlkyt C@@ﬁd:}g;ewoamaf;bow, CQ}QI'k?QPﬁWoC ((@@-Xﬁjamﬁ)zamlno {Ce-
car boxy(C, - Co) al koxy, benz car ony Co6) al k
_(C, -0c8)al k@w}aiﬂaﬁmm (8 %C@iﬁylﬁvqﬁt (Carﬁawyl%#lﬁwb( C, Gs) al ky! ,

(G )5 e anRy, F61-00 ’kf'k ﬁ%p)ra At (ORI )
(( Cbo>(<:6% ?;l {zga wa?mcrnefcﬁaik@naoﬁ@ ) (ﬁyxﬂi@meierowb (_G&)?a)h:etexgr;ycmmghmo@_
o8y al i - Ferards fpient e aRBesRl iSRRI b iR (ONKE U8 Bidntay
( cg 1(:9025 ;wglt antmymédaaié @e, tlg mnémd)afﬁO(NgCB)ra(klﬂ, -(CYaJakyl- a0 Nid-, GO, Halkoxy-
(G5 oy het BPEMFS gt o e Codhdll LS ReRb oS RN el
((C -G al ky) bﬂ(BﬁﬁC[DONQQdNH:GIa@wXSEG&éibM cafboRy(C,-C) Ay, 2aivaRy CXhik &y

C6) al kyl h t C, -Cb6)al k If |
(c)a c%) al fzwy e ero s>ad §%%'WF@%9M@§ 1%3%0%3 &F«%m I Ony
(C6- C10) ar ¥ﬂnﬁk'>| fonﬁh.n&(@@c Cﬁi@aryl S;Ude)é'ﬂéﬂx?d'ﬂ ylamino (Ce-Cro)aryl(Cy-

( C6- C, o) aryl suf f onyl am no( Co) al kyIsquonyI arni no

(C, - 06) al kipbaliPresaihonveAiic, - ceg%r@ @W@'wocg) hdiGereaaliaminoc2-  (C-
Cg) heterocyﬁCbm?tho(CZés)\mkw rt(@;ac@rancw)z%%.ﬁaet cRal say&?@xﬁu@ﬂ@wk&@ by the

group of fOI’m.I ent invention al so re ates to

phar natleut Frhoxyy aeacepivélat-Ge)alsyld (@d@s)ﬁl*‘@ﬁyf@d?%! of(%&wﬁhﬂ’ﬂﬂ@a@@nﬂﬂ@e formul a
L e acl e5a00 68 -ahanisedoba iep )%Ikgltéﬁ NRRALARECHELEThLLrATERRIAD! e aci d

addition safts” 0 rrentl IS 1 vent on are
t hose whi cAminor@GOA M t 0()@1&5&%&”&@@1@‘3% sal((Cé Ca)a’byl),zalﬁwloﬁ@tf‘éﬁ”'ﬂon&'r ni ng

hyar obr om e HIBECENR Y Gl gt oA N Yer CO R cO M, o

phosphat e, (C el {(Ch-BeaikyB,amina-CQ-NH-EaiG)aivt, r(@ts@w)araiannm—élo -kt r at e,

et hanbul FORTe, (o heRlPmid CONPIECORR™ o RRbRumbA. (o

Cglalkylsulfonylamino, (C,-Cg)alkylsuifonylamino(C,-Ce)alkyl, (Ce-Cio)arylsulfonyl, (Ce-

Cqg)arylsuifonylamino, (Ce-Cp)arylsulfonylamino{C,-Cg)alkyl, (Cr-
Cslalkylsutfonylamino, (C,-Cglalkylsulfonylamino(C.-Ce)alkyl, (Cs-Co)heteroaryl or (Co-
Cg)heterocycloatkyl;

25 with the proviso that R® must be substituted by the group of formula il

The present' invention also relates o the pharmaceutically acceptable acid
addition saits of compounds of the formula I. The acids which are used to prepare
the pharmaceutically acceptable acid addition salts of the aforementioned base
compounds of this invention are those which form non-toxic acid addition saits, i.e.,

30 salts containing pharmacologically acceptable anions, such as the hydrochloride,
hydrobromide, hydroiodide, nitrate, sulfate, bisulfate, phosphate, acid phosphate,
acetate, lactate, citrate, acid citrate, tartrate, bitartrate, succinate, maleate, fumarate,

gluconate, saccharate, benzoate, methanesuifonate, ethanesulfonate,




WO 02/ 00661 PCT/1B01100975 -6 benzenesul fonate, p-tol uenesul fon{agenéﬁd
panoate [i.e., 1,1 -nmethyl ene-bis-(2-hydroxy-3- naphthoate)]salts. eZUﬂll

i nventi Onv\%(‘f‘% E&I ates to base addition salts of fornula 1p of @gi.cal
bases that nmay be used as reagents to p:n?é)are phar maceuticalqy accepfabl e
base 5 salts of those conpounds of fornt#a | that are acidic in nature are
those that form non-toxic base salts with such conpounds. Such non-toxic
base salts include, but are not Iimted to those derived from such

phar macol ogi cal | y acceptabl e cations such as alkali netal cations (e.g.,
pot assi um ainzeerfiviiapatend al kaxldlupnesuifenateret al @t i ons pPamoale, cal Beum and

magnesi um , 4 #OPDAL QF . Wa S0 ] ddition salts 10 such as
N- net hyl gl u1c’g.m neyl%ﬁ%gfsuWr@g?@?n&%Fﬁtehgﬁ?oe%g?[&al kanol ammoni um and ot her base
sal ts of phar nactwg invehlion alsc eglatablte bmsgaddiioasaite of folrhelatlerThe' eomiedlr )" i s

a nane of n rsulfate co nd used in this invention Vi the

formul a 2K&§%§ %ﬁéc@g@%&ﬁegaﬁp%ﬁﬁgb%? 9&?%‘??&’?3@% “ﬁ(’:ﬁuy a@ﬁﬁ‘%ﬁ ’?, €0 Box

2060, Msl wegdite@f tiiseSERAdoundSAT fdrnulhe tharare ':aa?dk:y(h"natuaiI aué:ﬂcbbsbeth@ﬂ fg;mulnl ess
rocar bon radical s

ot herw se indicated, includes aturat ed mgpoval ent _h

havi ng str a‘?Qj‘ﬁth'Sﬁ’aﬁ?aﬁ_‘?@ﬁéﬁ’ﬁn%{Cthoé@%ﬁnds-c oS Repries %f‘ﬁ‘e pabY ‘.“CHFH%_ R m
"al koxy", afre WaEEMIRT B thosd BEhVAE ol sabkpharBiaeslBSiciyeicBiiabialklidns duzh
defi ned above. 20 The term "hal 0", as used herein, unless otherw se

i ndi cat ed, 3sRkalastal Felians, (e dotRodrssiuTB RBASOILM) 80 alkgine eastp@aidisationst hi s
I nvention W@)@I.,C%éiahpaﬁ@%ﬁegﬂﬁﬂ:s amiEuRUSwatRRBG I8 SniRE Ssfiition §Jﬁ§
conpounds of “the 1nvention exist as cis and trans configurations and as
m xtur 49 t Hsichas N-pethyiglecaminefmegiuging)nand thedewvertaienglaRyhoriwrd aad iogrey|

groups ref g{{?gga&gcp&{aﬁingcgﬁ%“y ,e %}I%@ﬁaﬁih‘éﬂinépi eties of other groups

referred t erein (e.g., I'near or branched, and they may
al so be cyclic (Bgtermcitamp®ois b, namye [ob lumnphopersufiateoprmpornd wsgd| ioHeisy| or

ot herw e’ et el e BT ARG RASL Sl by ARGy 2na

i odi ne. (CXdrapaigt BrOchot 2000« Miwahiere, V¥EIBXEr@bA. refers to pyrrolidinyl,

thi opyrnyl ¢ azt TIitagT T A TP Rl SR o RN, sl e

I soxazol i disapratet], rBoooatarit ingdmecdroph, radicals having straight or branched moieties or
combinations thereof.

The term "alkoxy”, as used herein, includes O-alkyl groups wherein “alkyl” is
defined above.

20 The term “halo”, as used herein, unless otherwise indicated, includes fiuoro,
chloro, 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 trans
configurations and as mixtures thereof.

25 Unless otherwise indicated, the alkyl and alkenyl groups referred to herein, as
well as the alkyl moieties of other groups referred to herein (e.q., alkoxy), may be
linear or branched, and they may also be cyclic (e.g., cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl or cycloheptyl) or be linear or branched and contain cyclic
moieties. Unless otherwise indicated, halogen includes fluorine, chlorine, bromine,

30 andiodine.

{CxrCg)Heterocycloalkyl when used herein refers to pyrmolidinyl,
tetrahydrofuranyi, dihydrofuranyl, tetrahydropyranyl, pyranyl, thiopyranyl, aziridinyl,
oxiranyl, methylenedioxyl, chromenyl, isoxazolidinyl, 1,3-oxazolidin-3-yi,
isothiazolidinyl, 1,3-thiazolidin-3-vi, 1,2-pyrazolidin-2-yi, 1,3-pyrazolidin-1-y,

-



I sot hiazzolidinyl, 1,3-thiazolidin-3-yl, 1,2-pyrazolidin-2- 2
1 3-pyrazolidin-1-yl. 2 3 DEC 2004 WO 02/ 00661 PCT/ | bt [ ooeYs 2.3 DEC 2004
pi peridinyl, thiomorpholinyl, 1,2-tetrahydrothiazin-2-yl,
1, 3-t et r MPB2B044L azi n- 3-yl, tetrahydrot hiadi azinyl, nor phBCT/iW‘PU"OWD
1, 2-tetrahydrodi azi n-2-yl, 1, 3-tetrahydrpdi azi n-1- yI t et rahydr oazepi nyl ,
pi perazinyl, chromanyl, etc. One of ordinary skill in the art wll
understand that the connection of said (C2-C9)heterocycloal kyl rings is
through a b5 carbon or a spa hybridized nitrogen heteroatom
(Cz- (::9) HelRFgn ﬂyl \tm@rho%@ﬁhﬂﬂeﬁei-tbtfaﬁif&b&rézﬁt sur, Wl;3~tbﬂtal%ﬁ’éthiahh1:ﬁ?|0| yl,
pyrazolyl i sothi azol yl, oxazol yl, isoxazol érro , triazoly

-

|
tetrazol yl tettahv@ramqraanyt @%Ph%&ﬂdﬂa%tﬂtr?wdrqd'@ détaﬂjt3a§2'tﬁ$twdr°d'az'”'1'
1,2, 3- oxadi gﬁ!roézej:r%ﬂ ﬁb&gﬁlﬁﬁ%%brtaﬂl 72eft t@hfgf &EIPlIaﬁJ skill " the art wil

1,2,4-thia 'azo yrazin pyri dazi nyl,
1, 2, 4- t ri anhdgristand , PaBthe0 comreakiomyolf , said H;ZEGg)tnetampy\t;td:alkyl rings |s through a

SYL%?L Eacﬁffbﬁrﬁ:?gr ﬁ%}fﬁdlz%lgr{@g‘{g@ﬂx}ﬁt‘%{g#g“ di n%l 6pur7| nyl, 6,7-

8-tetrahydro- QUIOQCb)HeEerudzryl wbanz@cambmlrefetmehmtyhitlaémm mhuazdﬂﬂnﬁjframtw, azol yl ,

benzi soxazol yl nzi m I, . thi an ht hen I sot hi ana

benzof ur any°“1°¥ '?@B‘Eer?fﬁ? arl xazplylyi RYET '?4?3;@ yet raZDR'LdWB $ﬁdazo| yl,
| soqui nol'y loxadisia)! yl2;4@tydtabgz Iy b@xﬁéu'a%l%ah i3 hiadiBFolyBz02, tsnmbd.aé&yt
benzoxazi nyI etc. 'One of ordinary skill in the art will understand that

the connectlidfrthiagiazoll.q nyGoyl CoVRBIGH.0 Py e KpiderRgs 1.3.4ctHABM8h a28ar bon

at om ojpa r n n ed

ner of n'0 ar SRS R BB AGRIARL indipyiy  PelEU putli) 7°

admi ni st er @mydmaﬂﬁHan@Mt |b§am[k;']thlmh€t§3¢be§t dbl &, féﬁﬁf@ﬁmwm"@ﬁ’eﬂor in
conbi nati o ts l'ian

i mune systis e}r%d:'))éraaSi th%%n%mﬁﬁ?ﬁg g@%"é‘ggﬁ‘? be%geoggz%%en%) gﬁ%na@alg@g]mde but
are not i rttnmrmphttterwcécmpmphmahy( ehegpzof8eany, mnheepoforanyiNesﬂer(yt:)lndmlwparrycu n,

ol T cept ) . et yieneBll 56, (RTEhRHREND, oRSBRIETBUARENS: rs
(e.g. @Bt hdmehmxaahyl AlcCame oismuimansr,stﬂl_cnetth&naﬂ(mhamdeézt:auqob:ttnﬁtglnee?omﬁmen
fexaret hasShar st Ervacitt) e uiTridh el SE st bF 8r voedves or

separ at e dogegenhetendatomi a the sanme or different routes of adm nistration,
and on the sa i fferent m ni st atjon S hedulrﬁ(spéaccordi ng to standard

or
phar maceut i cal (3o ¥} When u e(f%'ﬂﬁ?) GRS PEETY 9F DR 0Mnt i on i ncl ude al |
conformati onal iCuphEdmdS €ofd formttil (1) may be administered in a pharmaceutically

20  acceptable form either alone or in combination with one or moere additional agents
which modulate 2 mammalian immune system or with antiinflammatory agents.
These agents may include but are not limited to cyclosporin A (e.g. Sandimmune® or
Neoral®, rapamycin, FK-506 (tacrolimus), leflunomide, deoxyspergualin,
mycophenclate (e.g. Cellcept®), azathioprine (e.g. Imuran®), daclizumab (e.g.

25 Zenapax®. OKT3 (e.g. Orthoclone®), AtGam, aspirin, acetaminaphen, ibuprofen,
naproxen, piroxicam, and antiinflammatory steroids (e.g. prednisolone or
dexamethasone). These agents may be administered as part of the same or
separate dosage forms, via the same or different routes of administration, and on the
same or different administration schedules according to standard pharmaceutical

30 practice.

The compounds of this invention include all conformational isomers (e.g., cis
and frans isomers. The compounds of the present invention have asymmetric
centers and therefore exist in different enantiomeric and diastereomeric forms. This

invention relates to the use of all optical isomers and sterecisomers of the



and trans isoners. The conpounds of the present invention have Y.
centers and therefore exist in different enantioneric and di astzafﬁ @*
forms. Twigsp2goBsENtion relates to the use of all optical ipgamE$/06978
stereoi somers of the 2 3 DEC 2004 WO 02400661 PCT/1BOL/ 00975 conpounds of
the present invention, and m xtures thereof, and to all pharnmaceuti cal
conposi tions and net hods of treatnent that may enploy or contain them 1In
this regard, the invention includes both the E and Z configurations- The
conpounds of nvent rel ates

|
o e usempoufis S B orahs e i ool thaBBL Lol SrATEA el on
al so enconpapsetiophandanstbdcof tréfmeas tHat omsy mpbglomamgtalrpnm uda this

conmpounds of the formyla 1. This invention al so enconp es net hods _ of
treating (5?9%%@'@#['Y‘?ﬂjmﬂl'%%‘ﬂ%@r@‘fﬂﬁg n%éo‘i‘f(f)gé'é‘i’t@tﬁs %%ﬂ?‘éﬁ’s S t he

i nhi bi ti ofo@fula Wh@éﬁ!é‘o kliBRSE Bautti&rs. athid iﬂ@erﬁi&ﬁ%@%te%atﬁbtﬁe @s@acﬁ’%ll%&ﬂ”p“ sing
adm ni stering 10 prodrugs of conpounds of the fornmula |I. Conpounds of

fornul & | tagomers ancmixiyrpatherecdn do, hydroxy or car boxyl i c groups can be
converted into Prodr | d o acid
. pﬁf?qﬁ\}éguﬁ n eﬁ eHQoﬁPp%s\%gé (ij?ﬁrrﬁé’égﬂl‘ﬁ .Eon‘ﬂ’.‘?t?srtﬂng ﬁ&lee I

residue, or a ypept | nore four)
am no aci d)romgsluésorvmw‘misanf é¢hefwmablarit iy ioverdion aﬂswr@'wgmqmpes oethogisds to

The an no LUPHONE arliacta 8- BF bt B PR Bl peiBTBRIRE ol "

comonl y q:esnegnahede:bysudnr e® thetdneyme yJdmak skinask & sompnmhglomjmnmstenng

hyd | d , ' t byl hi sti di
norvi T Bt pLirRRSrd of e R ke GPme SR ooy Tovies e AR ef ne.
honoser i nexmid®MhidrbRe o el gionps Sdahftﬁdﬂﬁt:on\FéFrthr mgs peddrags. nqudmgsorrpounds

wherein 2Q cﬁar bonat es, ahrbomat es, and al k estgrs whi ch are

coval ent | )}" RRISRMPRrds WNEsgiB AR %UBQIE igue. g af Ride FhRINGRIgWO e

car bonyl @rq%ugwréé Qﬁcfﬁaﬂ)fhmznﬁ’rﬂcﬁrré%é‘so%@hnﬂ@ edvdigrtiyUjomed i ncl ude
t hose wher ei n B%) het er ocyc| oal kyl opt | on substituted by one to
t hree groGB@”SBI B%Qt@& PPt 'BelitRrdDRP. RYHMXyOr (@10 Q’%‘}%\IQ&F’ drRYPS, OF

( C1- Cqpal k@xpoands of HindUR 10 THe Hb @imH'resuau':es%BﬁHe M@é@hégﬁblgwa@gwgs of

formula | include those wherein a is O; is carbonyl; c is O0; dis

0; e is 0:aminpsaqHs %wwnlvsd@ﬁgr@%mpﬁh@%ﬁf@a %1?& lsuAnd aigo mluda. 4

i ncl ude t h%ﬁ)x‘{)ﬁ%ﬁlﬁé nh?drb)?yl)%meb dendbineX isbderS@HiRO NY metlyihistidhe, dnb&iid,; € s
0; f is 0, "and 0 preferred conpounds of formula | i ncl.ude those

wherein a QGga—glan@e, sgémm-are'oowyr@ar%y|cﬂﬂ{'!'nps homgeysteing, dompesgrng, j s 0;
and g i s Qynithine and methioine sulfone. Prodrugs aiso include compounds wherein
20  carbonates, carbamates, amides and alkyl esters which are covalently bonded to the -
above substituents of formula | through the carbonyl carbon prodrug sidechain.
Preferred compounds of formula | include those wherein R is (Cor-
Cg)heterocycloalkyl optionally substituted by one to three groups selected from
deuterium, hydroxy, {C-Cg)alkyl, halo, (C,-Cs)alkoxy and a group of formula Ii.
25 Other preferred compounds of formula | include those whereinais O, bis 1; X
is carbonyl; cis 0;dis0;eis 0;fis 0;and g is 0.
Other preferred compounds of formula 1 include those whereinais 0; bis 1, X
iscarbonyl; cis 0;dis 1;eis 0;fis0,and gis 0.
Other preferred compounds of formula | include those whereinais 0; bis 1; X
30 iscarbonyl,cis 1;,dis0;eis0;fis 0; and gis 0.
Other preferred compounds of formula | include those whereinais 0; b is 1; X
is —C(=N=cyano)-; cis 1;dis 0;eis 0; fis 0; and g is 0.
Other preferred compounds of formula | include those whereinais 0; bis 0; ¢
is0;disC;eis0;fis0;gis 1; and Zis —-C(O}-O-.



O her preferred corrpounds of formula | include those wherein a i23ODE6 £6041;
X is -C(=N=cyano)-; cis l, dis 0; eis O0; f is 0; and gis 0_ Qher

preferre%&mg nds of formula | include those wherein a IP%E%BQ@BJR%\ cC is

0; dis e1s 0; is 0, gis 1l and Zis -C(O-0O.

02/ 00661 PCT/ 001/ 00975 -9 O her preferlgéd conpounds of formula | include
those wherein ais 0; bis 1, X is S(On; nis 2; cis 0; dis 0; eis O; f
is 0; and g is 0. O her preferred conpounds of formula |I include those
wherein ais 0; bis 1; X is S(On;, nis 2; cis 0; dis 2, eis 0, f is 1,
g is 1; and z i@theaptaieryad canm@Unes Obm@aﬂwlt@@d’p@imwher@ma@rom’euaﬂxi ncl ude
t hose mher [ i i ( iIs 2, cis 0, dis 2; eis 0;

f is 1; an Sgoﬁ‘]‘§é)&€° élsréfeépe@sg 9d 18 $ of formula | include those
wherein a is 0;Other preferred corspumdSoﬁgolnnule Inrs:Iuriedhem whargéinya s8( Bis 1; Xi s2;
fis0, andgi S Clher pr.eferr co ds. o I |ncI ude those wherein a
is 0: bis® %IO cs’%b e‘g Bptogq'gss{@naggcgrbog iIs GQand g is O

Q her rsreL erredomﬁpmmelﬁd @fmﬁanmaubafoh-mumqlmﬁu.Ejetmowwmed rneaisoaﬁnﬁ,lx ]E) I's é
X is carbon c.is 1; is 0; and g is 0. Qther preferre
conpounds '615}/@19r'?dﬂ?acl‘spn‘?:f%§ ‘%ﬁoé'@%ﬁ'é{%ﬁ'pa is 0 bis 1, X is S(O,,; ¢

is 0; dis 1, eother prefefrdPeorhidunds Bf fo‘ﬁmé’lalﬁndhﬁie%os?é‘ﬂh&elrﬁaﬁo Eﬁs @tker _
preferred conpounds of fornula | include those wherein a is O; 1, X is

S(On; c ii§cabopyli gistt; dds Pse s 1Y ipS(@hiy is 2 fis Giang-gip G s 1; and g |s 0.
O her preferre I t ,,,ﬁé}% Oy b is 1;
X 1s oxygen; gcl)s ngé»f%}gédleir?écﬁiﬂfngysg%&gf%@ﬁlxrg%ﬁ%eltﬂ?&?n gis Heé@oa é€1p)r<eferred
conpoulfds iefS(®hr wid 21 disitnd Isde is Bobie Onard @is0.a is 0; b is 1 X 20 is

oxygen; C is O’Oﬂlengrejfe q?'nénungs o?fo%@al’mc tﬁoge W \Mejﬂe% le ‘@quq 5(5 Oi

O her preferred conpoun e T rncl bde
X iI-s car biecgtbpng; € & 1],,d15|0;s:s]ﬂ én&sOHnlingsse(O) ;fis 0;and g| s 0 Clher

preferred co_rrpog%&%ﬁ nggerfief)J g&%@o\}fdg @?!‘oﬂ%@(aé)hr?&fde\’mggeegne% irl §is%; bs | ésx ' 0 is

carbonyl; c is 17 "an
25 Qther pis&(O)f e Ganpdpedst,of isfS{OpIhE 2; fise] ande islbse V\:hEI‘EI n R2is (C6-

C,o)ar or heter oar relf t he ,aryl het oar rouR. LS
option sub?%\g%afeéﬂ'r%@("%ﬂ%o”tn SPb %du%‘é”d@qhg?%w figls) 'Sh(g(?r'%ae%, hal o,
hydr oxy, c|a:slo©)s.yc is O:rd g 1 uelisrem;IS(oonCmm)fad kydnd ¢ 18,0.C6) al koxy,

(G- C6) al kyl - Omer preallerrecP bompoundg of formula | include those wherein ais 0; b is 1; X

is oxygen; cis 0;dis 1; eis 1; Yis S(O); nis 2, fis 1, and g is 0.

s 1;

Other preferred compounds of formula | include those whereina is 0; bis 1; X

20 isoxygen;cis0;dis1;eis 1;Yis S(O)u nis 2;fis0;and gis 0.

Other preferred compounds of formula  include those whereinais O; bis 1; X
is carbonyl; cis 1;dis 1;eis 1; Yis S(O),; fis0,and g is 0.

Other preferred compounds of formula | include those whereinais 0; bis 1; X
is carbonyl; cis 1;dis 1;eis 1; Yis S(O)y nis 2, fis 1;and g is 0.

25 Other preferred compounds of formula | inciude those wherein R is (Ce-
Cu)aryl or (CxCoheteroaryl wherein the aryl or heteroaryl group is optionally
substituted by one to four groups consisting of hydrogen, halo, hydroxy, carboxy,
triflucrmethyl, (Ci-Cglalkyl, (Cq-Cslalkoxy, (C;-Cslalkyl-CO-NH-, amino, amino(Cs-
Cslalkyl, (C:-Cglalkylamino, ({Cs-Cslalkyl);aminc, cyano, amino-CO-NH-, (Cs-

30 Cgalkylamino-CO-NH-, ((Cy-Ce)alkyl}amino-CO-NH-, (Cs-Cg)heteroarylamino-CO-
NH-, (C-Cglalkylsulfonyl, {Cs-Cealkylsulfonylamino, (Cs-Cig)arytsulfonylamino, (C,-
Ce)alkyisulfonylamino, and (C4-Cg)alkoxy-CO-NH-.

Specific preferred compounds of formula | include those wherein said

compound is selected from the group consisting of:




C6) al kyl, (C,-(:,6)alkylamno, ((C -0C6)alkyl)2am no, cyano, am rﬂaﬁcgfﬂ}ll-fﬂ{]t,

- (C, 30 Co6)aikylam no-CO-NH, ((C, -C6)al kyl)2am no-CO NH-,

(C5-C9) heteroaryl am no- CO- NH- (C, -Co6)al kyl sul fonyl,

(C, - C8) WOLHWSI ony| ani no, (06-C, o) aryl sul fonyl ami no, ( CPCTABOLAOITS

C6) al kyl sul fonyl ami no, and (C, - C5) al ke¥@- CO-NH-. Specific preferred
conpounds of formula | include those wherein said conpound is selected from
the group consisting of: 2 3 DEC 2004 WO 02/00661 PCT/1B01/00975 -1 0O
4-{4-Met hyl - 3-[net hyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yi ) -am no] - pi peridi n-1-
yl met hy1) - benzé—:{n@Mﬂhﬁﬂe{mﬂwl—(ﬁi—Mﬁm&;{E333]pymnﬂryul—4-§i7—&ﬁma]—p@n@ﬂ-1 3-d]pyrimd

i n-4-yl} eri d| car boxylic acid (4-sul famoyl - phenyl)-am de; 5
4- Met hyl g‘mﬁw %@qq_u %[2 3-d] pyri mdin-4-yl)-am no] - pi peridin-1-
carboxylic aci iMé\m@@@W%W@ﬁp@ﬂpyﬂrﬂmWWanﬂwd]dehe(ﬂH- pyrrol o[ 2,
3-d] pyri mdjn-4-y ]-@_ Eerldl n-1- yl}-2-tetrazol-1 yl-ethanone;
4- Met hyl - ‘?’P‘H’@!“H?F‘d(@ﬁu\iﬂﬁ‘? P @')?@Fﬁyrl m d| n-4-y1)-anino] - pi peddi ne-1- 10 .
fgr&?}?/llc aCIil q {4 el M 5 e ] di

r ox rrolidin-T- me y met hy pyrroio pyri m din-
4-yl) - ani eﬁrgowh@amdc(ﬂﬁutmﬂh yiremidgione;

1 car bomyl ?yLmiﬁ%“?@“’?’%%wmﬁ?*@%@fféﬁ@*@“%g""’*”‘“‘“‘“"e“"%‘”"] Prperidine

Met hyl - ( dylritélyazob1-wirethaner®; 4, 5, 6-t et rahydro-2H-[ 1, 2' ] bi pyri di nyl - 3-yl ) - (7H

pyE r20|{ ?1[ ﬁ/e?hs} %%%W‘E%ﬁ%ﬁ%ﬁ@[%ﬂ?wnwy |yp2ﬂ"Hn% pﬁe)"dg'ﬁi1no] p| perid

in- 110} - &rbﬁgmefal&kl (#-meéthyisutiahiog-preenyg )aﬂmtide:;ne

B

yi)- pi per i piridh métﬁéﬂ)n%‘ d] pyri m din-4-yi)-an ne;
2-({4- Meth | -3- rret h
FN , f S et %@Pé— ST v sginokaperdiBes | ¢ aci d

i n-4yl)-am no]
et hyl est Qfoarl:?o'ﬁﬁl}-amlno thiazol-4-yf]-acetic acid;

R LA T R TG R BN R (R
pyrrolo[2,3-d]pyrimidin-4-yl}-amine;
5-(2-{4-Methyt-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-aminc]-piperidin-
1-yl}-2-oxo-ethyl)- thiazolidine-2,4-dione;
{4-Methyl-3-[methyi-(7H-pyrrolo[2,3-d] pyrimidin-4-yi}-amino]-piperidin-1-yi}-
20  thiazolidin-3-yl-methanone, :
Methyl-{4-methyl-1-{5-nitro-thiazol-2-yl)-piperidin-3-yi]-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)}-amine;
[2-({4-Methyl-3-[methyl-(7H-pymolo[2,3-d]pyrimidin-4-yl}-amino]-piperidine-
1-carbonyl}-amino}- thiazol-4-yl}-acetic acid ethyl ester;
25 4-Methyt-3-{methyl-(7H-pyrrolo[2, 3-d]pyrimidin-4-yl}-amino]-piperidine-1-
carboxylic acid (4-methanesulfonyl-phenyl}-amide;
4-Methyl-3-[methyl-(7H-pyrrolof2,3-d]pyrimidin-4-yl}-aminoc]-piperidine-1-
carboxylic acid thiazol-2-ylamide;
4-Methyt-3-{methyi-(7H-pyrrolo[2,3-d}pyrimidin-4-yi}-amino]-piperidine-1-
30 carboxylic acid (4-cyano-phenyl)-amide;
{4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d)pyrimidin-4-yl}-amino]-piperidin-1-yl}-
pyrrolidin-1-yl-methanone; '
Furan-2-carboxylic acid {2-{4-methyl-3-[methyl-(7H-pyrrolo[2,3-djpyrimidin-
4-yi}-amino]-piperidine-1-sulfonyi}-ethyi}-amide;




4-N®thy|-3-[nethy|-(7FprrroIo[2,3-d]pyrinidin-4-yi)-anino]-pipengﬁjgﬁ-l-
carboxylic acid thiazol-2-ylamde; 4-Methyl-3-[nethyl-(7H pyrrolo Q]NMQ
pyrimd | am no] - pi peridi ne-1- 30 carboxylic acid <

(4- cyand“@héﬁé%% am de; PCT/IBOI009TS

{4- Met hyl - 3-finethyl - (7H pyrrol o[ 2, 3- dTb&r|n1d|n 4-yl)-am no] - pi peridin-
-yl)- pyrrolidin-I -yi-nethanone; Furan-2-carboxylic acid

(2-{4-methyl _3-[nethyl-(7H pyrrol o[ 2, 3- d]pyrinidin-
4-yl)-anino] - pi peri di ne- | -sulfonﬁ@% ethyl)-amde; 2 3 DEC 20 WD 02/ 00661
PCT/ | BOLl 00975 {4-MethylA-foratigL ZH3-pyirelplad-d Wﬁﬁwfﬂ-ﬁdl)ti{ﬂzml@lilﬁﬂdﬁyFV% d i

n-4-yl)-a d (tetrahydro furan-3-yl)-methanone;
4- Met hyl - g@ﬁ%ﬁﬁ:ﬁbﬂ&%@&%{]rro F% '3-d] pyri m di n-4-yl)-am noj - pi peridi ne-1-
car boxyl i c ac|@Meﬁqkazmbmgl-(yl-myrdm:;[z,&d]pynmldln-cl—yl) amino}-piperidine-1-
4- Met hyl - met h 3-d] pyrimdin-4-yl) am noj-piperidine-1-
car boxyl i cf;a s %‘:‘é g Eéﬂyé fﬁ%é 13-yl ) - ani de;
fl {\/E‘t Esld 3- [2WHEEAtlJMIZeﬂ{yYBk[rméthmi?%@rroﬁs[g,bgmbyr:mfdinm-ﬂw&nlrba -pivendihe3- 4, 5, 6-
et rahydro -carponitril
4- Met hyl - Sﬁ[t?ﬁ%b"mc"i QGFFYWH‘P&ST'%P@‘BQ FTBr i mi di n-4-yl }-ani no] - pi peridine-1 10

carboxylic aci ) . -
2- QICI opr opyl - i ?@tﬂgﬂqﬁh}ethgﬁ?ﬁlzﬂrm?c[% 3@%@'&%’”&4 gl)—amlnowﬁSm di n-4-yl) -

ani noj - pi F;etrarwdrp—aHﬁ] ]Zgltgpyi@mh@carbonltnle
Oydopent y1 - {4~ gl Sk M AyHA R 5Ll P - bllriindsry! ) -ami n 0)-

pi peri di n- 1 yl}
4- Met K9 - 3afreylivdcid @E-mpihyktblaghize-gh-ahpde;i m di n- 4-yl } - am no] - pi peri di ne-1 -

Ta (o ety - 2 EXRPROP AR S U P g Riom & oy

) -am noJ - mnﬁae]ltpuﬁbrmim 1«yt}@ltﬂmnyé} am no) - phenyl]-acetic acid; [1-(5-Am

) e st e R T B 2

pyri m di n-pe,‘bém}rragm}.nmm@one{l di ne-1- carboxylic acid
(3-nmethyl -i sothl az

L Byl 5, (R Tietubl oot aipyimining- M'%a"wo)@wwaﬁp. oeri di ne- 1-
car bonyl } 'cﬁblﬁxﬂil%tﬁcﬁ(ﬂi’rﬁéihyl-lsoxazoM—yl)-amide

{4-({4-Methyl-3-[methyl-(7H-pyrrolof2,3-d]pyrimidin-4-yl)-aminoj-piperidine-
1-carbonyl}-amino)- phenyl]-acetic acid;
[1-(5-Amino-thiazol-2-yi}<4-methyl-piperidin-3-yi}-methyl-(7H-pyrrolo[2,3-
20  dpyrimidin-4-yt}-amine; '
4-Methyl-3-[methyl-(7H-pyrrotof2, 3-d]pyrimidin-4-yl}-amino]-piperidine-1-
carboxylic acid (3-methyl-isothiazol-5-yl)-amide;
3-{4-Methyl-3-{methyl-{7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino}-piperidine-1-
carbonyl}-cyclopentanone;
25 4-Methyl-3-[methyl-(7H-pyrrolof2, 3-d]pyrimidin-4-yl)-amino]-piperidine-1-
carboxylic acid benzyl-methyl-amide; and
4-Methyl-3-[methyl-(7H-pyrrolof2, 3-djpyrimidin-4-yl)-amino}-piperidine-1-
carboxylic acid dimethylamide.
The present invention also relates to a pharmaceutical composition for -(a)
30 treating or preventing a disorder or condition selected from organ transplant rejection,
xeno transplation, lupus, multiple sclerosis, rheumatoid arthritis, psoriasis, Type 1
diabetes and complications from diabetes, cancer, asthma, atopic dermatitis,
autoimmune thyroid disorders, ulcerative colitis, Crohn’s disease, Alzheimer's

disease, Leukemia, and other autcimmune diseases or {(b) the inhibition of protein




25 4-Met hyl -3-[ et hyl - (7H-pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am no]-pizo ridine-1-
carboxylic acid benzyl -net hyl -anm de; and DFF 2004
4- Met hyl - 3- t -(7H-pyrrol o[ 2, 3-d] pyri m di n-4-yl)-ani noj nel

car boxyl i g’({al@%&? met hyl am de. The present invention al so F&qjﬁﬁi’h‘?

phar maceuti cal conposition for (a) 30 ti€ating or preventing a disor der or
condition selected fromorgan transplant rejection, xeno transplation,

| upus, nultiple sclerosis, rheumatoid arthritis, psori asis, Type | di abet es
and conplications from di abetes, cancer, asthma, atopic dermatitis,

aut oi mmune Itimgsleeicd Jhinge deass , 3 (WAKSH it & vearomik|, tindydin® aimhendcsrepssng an
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ki nases or elf@&u@eiﬁlsmﬁens%rde}é&aaonumoﬁs amrﬁ@iharmméut@llpgc@pwaam@prmrl si ng

an anount of a conmpound of formula I or pharmaceut | cal |y acceptabl e salt
thereof, effectTR@ Aresesydyentiofionlge relates @ﬁcﬁ'qth%@fdﬁﬁ inhibilien RhEERIBIcal | y
accept ail e r i r r the
eCeept A © aeae! kndde, B QSR KIANETS (OAS) 5P f R, kBuARERL nder
manmal , i ncdaummg\gaaﬂmmenngcbnwd smafgnabﬁnrﬁf&céve agount efad ccompowat ofin
effectl ve a.co d of a pharmaceutically

accept abl eafggp@atl '%Pepggrm :Lg %a ggg%etp?é %& ihgﬁé’oefll so relates to a nmethod for
treati Pg Or prevend iphgsent irdestandsiso mlat@@rtdl% nwnhl csjefoectﬁelaﬁhg lbomamlbgmg a

t ranspl ant ection, xeno t nsp ion 1 tiple sc erQS| S,

r heumat oi d %{?Ji’ﬂ?‘i of §°”B§‘B?|S§ if% e0192g; té?ﬂﬁ) éﬁﬁc’tlf’('i'rrffg?%éfqrﬁﬂlé‘ PRom

di abet @9, Capee rm@ﬁﬂé‘%er@é@pﬁ%uﬂ%‘fd@t hithritis, %ﬁoﬁhﬁaurr?pé hy Ribdtesdiser ders,
ul cerative coI itis, Crohn's disease, Al zheiner di sease, Leukem a, and

ot her aut oi ¢AmRiEatANSlEaBdiFhetes. FanAehl asthme ﬁ@Png%"ﬁWfﬁaﬁUTOHBWﬁPP dhyrgid

admi ni st er 'dwT fié’rssQ}lééréiﬂ@“&il;t@rbléﬂﬁgrﬂls@isea APAHERAEN] gRbade0T BUkdmla, Yn? 15
phar maceutical [y acceptabl e salt thereof effective in treating such a

condi tion. @ty FEOITTNE\IEREE0661 3PCTAMEE, 008Idng -2 3hueen, |COMADSE | ption
of the Inve I agti h e preparation
of the corrpé(y&*rlllgigt -H‘ng {(ﬂ Jaﬂi‘r’“ggé'n;]rbﬁl %@e%ﬁ?@rﬁt %ﬁedgbl pgtﬁ I&u&eﬁfm fSC)Ejalﬁlr?dll chr?eag R2,
R3, R4 1and ﬁkrﬁnmacelhte:aﬂseamepable s3it imaredf, effectivhé teating ssciva conditiorf.ol | ow ar e
defined as above.
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Detailed Description of the invention

The following reaction Schemes illustrate the preparation of the compounds
of the present invention. Unless otherwise indicated R%, R®, R* and R’ in the reaction

Schemes and the discussion that follow are defined as above.
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5C H HR3 R3 1 XVl i PCT/M1/0097 23 DEC 2004 WO 02/ 00661 ngﬂr I@(&J/&@Q?S
-19 In reaction 1 of Preparation A the 4-chloropyrrol o2, 3-d] i 'dg
conmpound la XXI, wherein R is hydrogen or a protecgd such as
benzenes&ﬁégﬁﬁkggr benzyl, is converted to the PETBRIBHR

4- chl or 0- 5- hal opyrrol o[ 2, 3-d] pyri m di ne ‘E%npound of formula XX, wherein Y
is chloro, bronmo or iodo, by reacting XXI with N 5 chl orosucci ni m de,

N- br onosucci ni m de or N-iodosuccinirnide. The reaction mxture is heated to
reflex, in chloroform for a time period between about 1 hour to about 3
hours, preferably about 1 hour. AIEEER&E&E@I@Q in reaction 1 of Preparation
A, the 4- chloropyrrolo[2,3-d]pyrimdine of fornula XXI, wherein Ris
hydrogen, is converted to the corresponding

4-chl oro-5-nitropyrrolo(2,3-d] pyrimdine of fornmula XX, wherein Y is 10
nitro, by reacting XXI with nitric agigiin sulfuric acid at a tenperature

bet ween about - 10C to about 10C, pref® I bout 4C, for a tinme period
between about 5 minutes to about 15 minptes,| preferabl y,aqout 10 m nutes.
The conpound of fornula XXI, wherein Y4s piNro, is converted to the

correspondi ng 4-chl oro-5-am nopyrrol o[ 2, 3->d] pyrim dine of the fornmula XX
wherein Y is amno, by reacting XXI under a variety of 15 conditions known
to one skilled in the art such as pall adi um hydrogenol ysis or
tin(1V)ychloride and hydrochloric acid. in feaction 2 of Preparation A the
4-chl or o- 5- hal opyrrol o[ 2, 3-d] pyri m dine conpound of forrmula XX, wherein R
is hydrogen, is converted to the correspongi ng conpound of formula Xl X
wherein R2 is (C -C6)al kyl or benzyl, by t¥eating XX with N 20 butyllithium
at a tenperature of about -78C, and reacting the dianion internmediate so
formed with an al kyl halide or bengykhalide at a tenperature between about
-78C to roomtenperature, preferabl tenperature. Alternatively, the
dianion so formed is reacted with | eculjar oxygen to foem t he
correspondi ng 4-chl oro-5- hydroxypyrrel o N;&;ﬂ&Wrinidine conpound of
formula Xl X, wherein R2 is hydroxy.

2
CHs
N Ph o
3
CHs
. XXV
R N.__-Ph



25 The conpound of fornmula XX, wherein Y is brom ne or iodine 3nd Ris
benzenesul fonate, is converted to the conpound of forrmula Xl X, Whelkl At i s
(C5- C12 | ar vinyl, by treating XX with N-butyllithiu nper at ure
of about @%@0%6* ol l owed by the addition of zinc chlori defpcé'?fﬂéﬁf?{éﬁﬁer ature
of about -78C. The corresponding orgamd®zinc intermediate so formed is then
reacted with aryliodide or 30 vinyl iodide in the presence of a catalytic
gquantity of palladium The reaction mxture is stirred at a tenperature
bet ween about 50C to about 80C, preferably about 70C, for a tinme period
bet ween about 1 hour to about 3 houS&HEMteflerably about 1 hour. 2 3 DEC 2004
WO 02/ 00661 PCT/1B01/00975 -20 In [eactign 3 of Preparation A, the conpound
of formula XIX is converted to thg corrBSpondi ng compound of fornula XVI by
treating XIX with N-butyllithium _Llithijumdiisopropylam ne or sodi um
hydride, at a tenperature of abqNi~ - N\ N the pr gnce of a polar aprotic
sol vent, such as tetrahydrofuran. Thel|lant»niB 5 int'érmediate so formed is
further reacted with (a) al kyl ha '@ enzyi halide, at a tenperature
bet ween about -78C to room tenperatiure, Hpreferably -78C, when R3 is al kyl
or benzyl; (b) an al dehyde or ketone, at a tenperature between about -78C to
roomtenperature, preferably -78C, when R3 is al koxy; and (c) zinc chloride,
at a tenperature between about -78C&to roomtenperature, preferably 10

[

-78C, and the correspondi ng organozipc internediate so fornmed is then
reacted wth aryliodide or vinyl iofide in the presence of a catalytic
quantity of palladium The resulting reaction mxture is stirred at a

t enperature between about 50C to gfjout C, preferably about 70C, for a
time period between about 1 hour tjo abo 3 hours, preferably about 1 hour.
Al ternatively, the anion so for i pacted with 15 nol ecul ar oxygen to
formthe correspondi ng 4-chloro v ggnlo[Z,%Vid]pyrinidine conpound

=Y, S
of formula XVI, wherein R3 is h. ction 1 of Preparation B, the
4-chl oropyrrol o[ 2, 3-d] pyri m di ne gy of formula XXI is converted to

t he correspondi ng conpound of formula , .according to a procedure
anal ogous to that described above in reaction 3 of 20 Preparation A In
reaction 2 of Preparation B, the co und of forrmula XXII is converted to

t he correspondi ng conpound of formulp XVI, according to procedures anal ogous
to that described above in reactions 1 and 2 of Preparation A In reaction
1 of Preparation C, the 4-nethyl pyridine conpound of formula

NR'R® g2

N/
< | S>—R xv
R

[3

NR'R® 2



25 XXXI is converted to the correspondi ng conpound of formula i I
al kylating XXXI with benzylchloride in the presence of a p0|afxg5$$¥itzm“
solvent, such as acetone. The reaction mxture is stirreq %é ﬁ”ﬁg erature
bet ween WEHHOO4OIC t o about 80C for a time period betweentSB8E ours to
about 24 hours. The pyridinium internetiflate so forned is then reduced with
a reduci ng agent, such as sodi um 30 borohydride, in the presence of a polar
protic solvent, such as nethanol, ethanol, water or m xtures thereof. The
reaction is stirred at a tenperature between about O0C to a about room
tenperature, for a tinme period betwgeREMpRt 18 hours to 24 hours. 2 3 DEC
2004 WO 02/ 00661 PCT/1B01/00475 -21 In reaction 2 of Preparation C, the
conmpound of forrmula XXX is converted to the correspondi ng conpound of
formula XXI X by treating XXX wi thcporotrifluoride etherate in the presence
of a reducing agent and an aproti ¢ solve Y, such as tetrahydrofuran. The
reaction mxture is stirred at a ture between about 0C 5 to room
tenperature, for a tine period Titme n out 1 hour yyp about 3 hours. The
internediate conplex so forned I t asified wi th aqueous sodi um
hydr oxi de and then treated with oxIdi zi ng agent, such as hydrogen
peroxi de or Oxone(r), at a tenperature fpetween about 0C to room
tenperature, for a tine period betwgen about 12 hours to about 24 hours. 10
In reaction 3 of Preparation C the |@onpound of formula XXIX is treated with
an oxi di zi ng agent, such as chrom ufp oxi de or di net hyl sul f oxi de,
oxal yl chl oride or SO03-pyridine conplex, for a tine period between about 1
hour to 3 hours, at ambient tenpqﬁéﬁ%ie. The ketone internedi ate so forned,
is then treated with an am ne (R4-y' NF2) i¥h the presence of an acid, such as
acetic acid, at about roomtenperature, /for a 15 tinme period between about 2
to about 24 hours, in an organi %ol x\such as nethanol, ethanol or
tetrahydrofuran. The correspondijng i mi ne i nternedi at¥XB6 formed is then
treated with a reducing agent, s aS"Nodi um bor ohydri de or sodi um
cyanobor ohydri de or sodiun1triacetoxybo%ghydride, at anbi ent tenperature,
for a tinme period about 2 to about 24 urs. 20 In reaction | of Schene 1,
t he 4-chl oropyrrol o] 2, 3-d] pyri m di ne]conpound of forrmula XVII is converted
to the correspondi ng conpound of forpula XVI, wherein R I|s benzenesul fonyl
or benzyl, by treating XVIl wi th bengenesul fonyl chloride, benzylchloride
or benzylbrom de in the presence of base, such as sodi um hydri de

N R4R5 R2

N( | A\ XX




or potassium carbonate, and a polar aprotic solvent, such as 2 3 DEC_ 2004
di met hyl formam de or 25 tetrahydrofuran_ The reaction m xture is'spFFrém at
a tenper@@Hﬁﬁﬂgﬁtmeen about OC to about 70C, preferably agauiod06s sfor a
time period between about 1 hour to abo 3 hours, preferably about 2
hours. In reaction 2 of Scheme 1, the 4-¢chloropyrrol o[ 2, 3-d] pyrim dine
conpound of formula XVI is converted to the correspondi ng

4- am nopyrrol o[ 2, 3-d] pyrim dine 30 conmpound of formula XV by coupling XV
with an amine of the fornmula HNRAR5. The reaction is carried out in an

al cohol sol vent, such as tert-butanc¥sHaMERNOl or ethanol, or other hi gh
boiling organic solvents, such as dinethylformam de, triethylamne, 1, 4-

di oxane or 1, 2-dichl oroethane, at a tenperature between about 60C to about
120C, 2 3 DEC 2004 WO 02/00661 PCT/ 1B01/ 00975 -22 preferably about 80C.

Typi cal reaction tines are between about 2 hours to about 48 hours,
preferably about 16 hours. When R5 is a nitrogen containing heterocycl oal kyl
group, @ach nitrogen nust be protected by a protecting group, such a benzyl.
Renoval of the R5 protecting group is carried out under conditions
appropriate for 5 that particular protecting group in use which will not
affect the R protecting group on fije pyngIo[2,3-d]pyrinidine ring. Renova
of the R5 protecting group, when bgnzyl, carried out in an al cohol

sol vent, such as ethanol, in the prlesent pf hydrogen and a catalyst, such
as pal | adi um hydroxi de on carboiN~The i trogen con&g& ing hetrocydoal kyl
group so forned nmay be further rjeacte Rariety different 10

el ectrophiles of formula It. For e tion, electrophiles of fornmula 11
such as isocyanates, carbamates afMNl carbanoyl chlorides are reacted with
the R5 nitrogen of the heteroal kyl group'in a solvent, such as acetonitrile
or dinmethylformam de, in the' presence of a base, such as sodi um or

pot assi um carbonate, at a tenperature| between about 20C to about 100C for a
time period between about 24 hours to|l5 about 72 hours. For am de and

sul fonam de formation, electrophiles ofiformula 11, such as acylchlorides
and sul fonyl chlorides, are reacted wjth the R5 nitrogen of the heteroalkyl
group in a solvent such as nethylene ¢hloride in the presence of a base

such as pyridine at anbi ent. tenperatuges for a tine period between about 12
hours to about 24 hours. Am de formafion nmay al so be carried out by
reacting a carboxylic 20 acid with the heteroal kyl group in the presence of
a carbodiimde such as 1-(3- dinethylam nopropyl)-3-ethylcarbodiimde in a
sol vent such as net hyl ene chloridequ4Ré j>ent tenperatures for 12-24 hours.
For al kyl formation, electrophilesjof forlula




Il, such as a, 13-unsaturated am des, acids, nitriles, esters, az%ﬁ% hah'ﬂ
am des, are reacted with the R5 nitrogen of the heteroal kyl gréu rq 4"

sol vent met hanol at 25 anbient tenperatures for agd Bhd79d
bet ween {'}5&39 hours to about 18 hours. Al kyl for rratiorfd%g%ogl So be

carried out by reacting al dehydes with-i%e heteroalkyl group in the
presence of a reducing agent, such as sodi um cyanoborohydride, in a
sol vent, such as nethanol, at anbient tenperature for a tine period between
about 12 hours to about 18 hours. 30 in reaction 3 of Schene 1, renoval of
t he protecting lgreagiohrtafPréraratisridiiad-diorprureiala3Apyrigidnein R i s

benzenesul f onyl = .t i t 2 alef u : S
carried ouﬁowuppe%tllgﬂ‘éﬁ&m ﬁlﬁé%ﬁég%ahwgg‘%g,gpgugﬁte%né %%%um(#oxi de or
pot assi um fardemedutenyl bhbériryRlicalmertsd ko trt4-ctiororb-balopyetdi B 3Hd]pyrr@i8inBEC 2004

WO 02/ 00661 PCT/ 1B01/ 00975 -23 ethapol . or, m xed, sol vents,. s
al cohol | t&WW&géﬁmH’W'%%ﬁﬂlpr’ bfpfgo o ladey P%F?chn%ﬁi@ﬁ Nut  at

room t gnpeg rgfd%cf id8, MBIt PimBEloMeRIBSRnImEe. MnaUicaBtdrompedt 1
hour, preferably m nutes. Renoval of the protecting group fromthe

: > g
corrpoung of heatethitbaefoy, inghigreformpiars ees period petwesn @aewtet Neyr torakat dg Xv 5
with sodi ' ' f. - of S exi od
bet ween QEBOJG%‘. @%&Hﬁﬁ?&mﬁ oﬁﬁgﬁél ] tgﬁgi m?‘%g{r:ﬁeogc]t iggﬁiai{ao lagcﬁgﬁn% 42 t he
4- chl or opychiarbpyrinid2 Bl qiyyrimitide 0é farong= KXY véierein & imilydrogini is copwertadiod to t he

correspondi ng 4-am nopyrrol o[ 2,.3-d ri,m dine . co un f.armul a, XXV,
accor di ng Y‘S%8”3?W@H’Qr“é‘:@?{&%’agﬁngF%o[?ﬁéﬂpﬂl@em?%E%W%WO%%D%Q%W% Saction 2
of Schene ditro| By fegatry XX withafitriSGRRIR sédifuddtid at a temperature between about -
4- am no- 5- hal opyrrol 0] 2, 3-d] pyri m di ne conpound_of formula XXV, wherein R

i s benzene$¥fIG torrbost HKE, refesally ohPwe6r foriadimmperiqdbebwpte AP & Binuies
O PO oot TBHRtheR iy BoSR 10 b AThe MmpbEhY dirbiindighoa

aryI bor oni ¢ "acl In an apr otic solvent, S_UC
t et r ahydr ofvherain Wr ischitox siseconivertechéo firee semespoofiing 4 ghleroyd-aninppyrolofd;3-of

BT ) e e
pref er@pl yeartishs Lehdmautos ond txkilled | ik ythesart wiven @32 pakiadalniymygrogenelysiseopr esence
col vent,  stuhadomeaiyRmF RBRAGE bt room 20 temperature, fol a tine o
peri od between gbesHctidn POYF Areparbasrd 4 theust-shioprshelbaprylof2hd)pyrididreur s; and
(c) al kenecszorg{gousr\%ycgfe%gre:n?dia \){(mx?afhengeiA i\s/ihr;\dlnl’oggltl, igtc%a\?enr}éld’ toi tﬂetc%?responding
compound of formula XIX, wherein R? is (C:-Cs)alkyl or benzyl, by treating XX with N-
20  butyllithium, at a temperature of about -78°C, and reacting the dianion intermediate
so formed with an alkylhalide or benzythalide at a temperature between about -78°C
to room temperature, preferably room temperature. Alternatively, the dianion so
formed is reacted with molecular oxygen to form the corresponding 4-chloro-5-
hydroxypyrrolo[2,3-d]pyrimidine compound of formula XIX, wherein R? is hydroxy.
25 The compound of formula XX, wherein Y is bromine or iodine and R is
benzenesulfonate, is converted to the compound of formula XIX, wherein R? is (Ce-
Ci2)aryl or vinyl, by treating XX with N-butyllithium, at a temperature of about -78°C,
followed by the addition of zinc chloride, at a temperature of about -78°C. The
corresponding organo zinc intermediate so formed is then reacted with aryliodide or
30 vinyl jodide in the presence of a catalytic quantity of palladium. The reaction mixture
is stirred at a temperature between about 50°C to about 80°C, preferably about 70°C,

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



presence of a catalytic quantity of palladiumin dinethylformm de% Cngﬁamk
or tetrahydrofuran, at a tenperature between about 80C to about 1 é
preferabl about 100C, for a time period between about .about 48
hour s, e %‘Iy 25 about 48 hours. In reaction 3 of S(Z:%(telﬁgﬂogmhé)’

corrpound of fornula XXIIl is converted2Po the correspondi ng conpound of
formula XV, according to a procedure anal ogous to that described above in
reaction 3 of Preparation A In reaction 1 of Schene 3, the conpound of
formula XVI1 is converted to the 30 correspondi ng conpound of formula I,
accordi ng to anpeactsiuBef EnepagtinsAl thetdoatpoude of fartveth ¥ROBecanmentehtt i on 2 of

Sch 1. Th d f th t t t t
are capaiiie CoaPSPRAomRaad Jabraty P& rreien Ak FiE NARNgidnoLs  ©
i nor gani G rﬁu'}ﬂ @%ﬁ?@p?laﬁ%éiér sadigmIRdridd 04 YRnrYesds Mol 1P9D, W - 24

Al t hough suc hust be pharmaceutically acceptable for adm nistration
to anl rmprssence of af pelar omgmrcatﬂoérenh PG tdsc dettahyiigfiuramd | yThes ANanec ¢ he

pnar e OB A2 bimed B RALP ol yiiTo) BRFER0R & SHRRERE B o; ok
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subsequent |y convert the |latter free base to a har ceuti % 5Laccept abl e
aci d addidwbRr bansyl hhenqeveaar keioRe <A q emperatye 89'&6%‘6‘ BE® this

i nvent i or}oﬁfnet F’@%S. e Q;%rt@@génm;ﬂ et Weehisiistdxendagsd %é)%%leﬁlomé hatay

substantiall nt- of the chosen mneral or organic acid in an
agueous stehmer&turertmiwaem eiooutn?&’Cstmmabltenpel@anemrsbraként such as net hanol

or et hanol Upon areful 10 evaporation, of th ven solid
on ¢ Pt bR e rbor s TS e B pebeh SRR I OB R T ot e
froma sojdutdde ef vﬁﬂﬁuofdrd%embméeprew@a Sirgastalytis quueity obyalladighngThie t he
sol ution an approprjate mneral or ﬂanl c acid. Those conpounds of the

present iBedHng spRclivat Miguse it hred F‘ha ﬁ@ﬂ?@turﬁrt@mﬁbﬁm‘ﬁ C8rahoNl base
salts W tdhoua F %E%BH@C?(}J‘QQWS@.EH%@%%F%E& HhFePPABRAS: hoddtExBER! $S of
ude the al kal i a

such salts I'n metal or line-earth nmetal salts and
parti cul anduws, mrbtereﬁdiahwhﬂdlqmt Ateimatively] the. apese fomnads isafagcld Wi epar ed

b he, ch ' -

o pripar Qoeba! REFRL ke ronhy ing | EBhEarREE S thlfite oI T o ar e
t hose V\,hldjbyrirmdme cvonpduoiof fdrasia XWI, themiin R’ tsHydemddi ¢ corrpounds of the
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such phar nacol
of formula XXl is converted to the comresponding compound of formula XXI,

according to a procedure analogous to that described above in reaction 3 of
20  Preparation A.
n reaction 2 of Preparation B, the compound of formula XXl is converted to
the corresponding compound of formula XV1, according to procedures analogous to
that described above in reactions 1 and 2 of Preparation A.
In reaction 1 of Preparation C, the 4-methylpyridine compound of formula
25  XOXl is converted to the corresponding compound of formula XXX by first alkylating
XXX} with benzylchioride in the presence of a polar aprotic solvent, such as acetone.
The reaction mixture is stirred at a temperature between about 40°C to about 80°C
for a time period betweeﬁ about 4 hours to about 24 hours. The pyridinium
intermediate so formed is then reduced with a reducing agent, such as sodium
30 borohydride, in the presence of a polar protic solvent, such as methanol, ethanol,
water or mixtures thereof. The reaction is stirred at a temperature between about
0°C to a about room temperature, for a time period between about 18 hours to 24

hours.



cations as sodium potassium cal cium and magnesium etc. These sal tmcm "
easily be prepared by treating the correspondi ng aci di ¢ conpounds %wt nf[m!I
aqueous sol ution containing the desired pharmacol ogically

cations, Y¥h828%eh evaporating the resulting solution to d?@ﬁﬁ@gl "%Er‘ef erably
under reduced pressure. 25 Alternativel4l-they may al so be prepared by

m xi ng | ower al kanolic solutions of the acidic conpounds and the desired

al kali metal al koxi de together, and then evaporating the resulting solution
to dryness in the sane nmanner as before. In either case, stoichionetric
quantities of reagapticn 20ePpepefatioall jthe epimpyect bhfcomdiar )OO0 iscrswered to

conpl eteness of reaction and of t re duct
. The conposihéi eHEesapding pree fw‘%‘ g‘h‘% tﬁ%a%dgg*d&"ghg?rﬁgﬁlugn
convent | ONghefRONRT 1ErBGeRRCoPE RRAEINGNAGACA i2pabhsio GoRBREN RN CALT | or 5. |
Thus, the active conpounds of the invention may be fornulated for oral, |
_ buccal , | ntatraha@afuran th@fﬁa@t'@ﬂ ﬂ'(DéUF@ is sfifiedt abairyneeraiuie baese @bgut @1C
subcut
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capsul es pte@ﬁ@ér@drémemweéﬁdwrmac e mmdsewt'mrqnhm ratiedt petiad | heteesept abl e
exci p| ents such as bindin E(gents (e.g., pregelatinized nmaize starch,
pol yvi nyl pﬁ‘P?'HI Tedwwes @raﬁb Q%Fopyl met hyl cel lul ose); fillers (e.g.

| act osgg i crochy pdatibh Bef PRAHARMEC Othe ChfpouRt I @sruRL BXIX ksuletapwts (€. 9. ,
sjmagnesi um stearate, talc or silica); disintegrants (e, otato starch or

sodi um st ag@ mxgilmlaa@@) suchpps \ﬁBfQ“i“H@I' gds o5 diretyyisul Cu K ehlondes gf phat €) .
The tabletg n&’iﬂe%eﬁ@%% RY adfnd'BikRrse WD abORMNNbE th Behotkd, at birBiint

preparatlons r oral nlstratlon may take the formof, for exanpl e,
sol uti ons, tegparpkrer Teasplons iernediste SRAGTIRE igtnep teaatac with a%@”d“fdﬁ' pr oduct
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20 in reactio-n 1 of Scheme 1, the 4-chloropyrrolof2,3-dlpyrimidine compound of

formula XVII is converted to the corresponding compound of formula XVi, wherein R

is benzenesulfonyl or benzyl, by treating XVII with benzenesuifonyl chloride,

benzylchloride or benzylbromide in the presence of a base, such as sodium hydride

or potassium carbonate, and a polar aprotic solvent, such as dimethylformamide or

25 tetrahydrofuran. The reaction mixture is stirred at a temperature between about 0°C
to about 70°C, preferably about 30°C, for a time period between about 1 hour to
about 3 hours, preferably about 2 hours. |

In reaction 2 of Scheme 1, the 4-chloropyrrolof2,3-d]pyrimidine compound of

formula XVl is converted to the corresponding 4-aminapyrrolo[2,3-dlpyrimidine

30 compound of formula XV by coupling XV1 with an amine of the formula HNR'R®. The

reaction is carried out in an alcohol 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 temperature between about 60°C to about 120°C,



20 The active compounds of the invention may be fornul ated for par e?gtepgﬂ% 2004

adm ni stration by injection, including using conventional catheteriz

techni ques or infusion. Fornulations for injection nay be R@f ﬁﬁhﬁg n unit
dosage foMf0%P0§%1 in anpules or in multi-dose containers, i 1dded
preservative. The conpositions nmay take-28uch forns as suspensi ons,
solutions or emulsions in oily or aqueous 25 vehicles, and may contain
formul ati ng agents such as suspendi ng, stabilizing and/or dispersing
agents. Alternatively, the active ingredient nay be in powder formfor

reconst it ut haferibly BbsutBoeCaliypicupRibeic tinfestare betvididnl boly? BEER-th bBeutE er ,
before use. The active conpounds of the invention may also be fornul at ed in
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car bon di oxgggyar sfat:heés %iéllé@i@heh%%mdé Nor} fa,grtﬁﬁse e R MregsUicbARmMier osol ,
t he dosage um%{ e determ ned by providing a valve to deliver a rretered

anount . Theh?ifcéfygggll(ﬂ@f ouB rCafa@ed dhay, 88 JHithes rreaalipd itk ajvariglysofsdffefenbn or
suspensipn QLA AMIEL ol YEmFRIRE H - urCA RSN A0EcidHicy | ngiiesuch%s

exanpl e, fromg atin or use in an i er or iInsufflator
fornul at ed isooyenaiesi oarbamptasoend crrkambyl ghiodvgsoemdeatted Wgh Thwannitr@geranﬂ a

sui tabl e poyllar. basRyt GHER 125 ARHPSScR s lcBlchlirie S RIAORDRIAARE: 36 e

active conp vention oral, parentera udcal
admi ni st r at preseha bﬁe bass, agehadsiIsbdivonman pbassiuhe carrbeaatﬁelat aotermrmrature

conditions referre h t0|d ar S 000 ng
of the acti ePh QH @ﬁ%&@gﬂ‘r’ﬁ ?O%g’ fgar R eh p@ﬂ?ﬁs °HF 242]}0 t or
exanpl ej5 1 bgouft 70l RBRFs.PeFor Sftbe AT @@fﬂnaﬁﬁenﬂéhﬁétfd?ﬂ%ldcﬁbpﬁﬂbg@f m@'ﬁiuia)il t he
conditions referred to above ( asthma) in the avegage adult hurman

are pref er aBish aF perhgierides %W‘i’a%mfgat‘ﬁﬂfaé@ﬁ e d@%‘%e‘"bwth S R niroogR oh s
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daily dose wth an aerosol be withinthe range 0.1 ng to 1000 :
such as pyridine at ambient temperatures for a time périod between about 12 hours
to about 24 hours. Amide formation may also be carried out by reacting a carboxylic
20 acid with the heteroalkyl group in the presence of a carbodiimide such as 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide in a solvent such as methylene chloride at
ambient temperatures for 12-24 hours. For alkyl formation, electrophiles of formula
I, such as o,p-unsaturated amides, acids, nitriles, esters, and a-halo amides, are
reacted with the R’ nitrogen of the heteroalky! group in a solvent such as methanol at
25  ambient temperatures for a time period between about 12 hours to about 18 hours.
Alkyl formation may also be carried out by reacting aldehydes with the heteroalkyl
group in the presence of a reducing agent, such as sodium cyanoborohydride, in a
solvent, such as methanol, at ambient temperature for a time period between about
12 hours to about 18 hours.
30 in reaction 3 of Scheme 1, removal of the protecting group from the
compound of formula XV, wherein R is benzenesulfonyl, to give the corresponding
compound of formula |, is carried out by treating XV with an alkali base, such as

sodium hydroxide or potassium hydroxide, in an alcohol solvent, such as methanol or




Adm ni stration may be several tines daily, for exanple 2, 3, 4 or ?W? §
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post oper at foraulaDX3e i$ scma'rtdad)rtad they doirespbrding dbwmnymolo[r?éij@pymrerdmes. The
active agents can be for ed for. systained. deli accardi to .5

net hods wefem Ofth"T'H'B faB?QW'HQL{? asRmF?d‘frﬁat"ﬁ 9 ??O %@gﬁ{‘}g&m@f such
fOHTU|ﬁj.IO%@é}ﬁlré&naﬁngbﬁe;H@iﬂ ed States Patents 3,538, 214, 4, 060, 598,
4,173,626, 3,119,742, and 3,492,397, The abil.i tégOf t he &nﬂgounds of

formula | or ths regetionmec it SEBEMS Ac bt ABMENo-hploRYTYe IRYIMiie, s
Kinase 3 aggn, S?ﬂfb‘?r’?\hlaﬁ)()(ﬂ?'Wﬁ@&lﬁah%tﬂ%hénéfuff&?été \4Rae2 Ss ipdminéOod r €at i ng
Ron

di sorders or ions characterized by Janus Kinase 3 is shown by the
fol | owi ng iodine| isr comestay- tbethescorBispbrsting cammpagwhp! Jomrila XMl bepgepctgzrymat i ¢

posa e B 155 BABRPaH: b2 pef, R oA, SFRERog R Hoten:. sucr
catal Vg c dmﬁaydtofmi'amwwﬁxa}ﬁlﬂ&)th@prasénmbf Dyatalfid quantityci paleediog (@pdtya on -
gl utat hi On?em%eeegn%r 8gt$veen a outugg Hto a o 10(5 E 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 catalytic quantity of copper (I} iodide
and palladium (0), and a polar solvent, such as dimethylformamide, ‘at room
20 temperature, for a time period between about 1 hour to about 5 hours, preferably
about 3 hours; and (c) alkenes or styrenes, when R? is vinyl or styrenyl, in the
presence of a catalytic quantity of palladium in dimethyiformamide, dioxane or
tetrahydrofuran, at a temperature between about 80°C to about 100°C, preferably
about 100°C, for a time period between about 2 hours to about 48 hours, preferably
25  about 48 hours.
In reaction 3 of Scheme 2, the compound of formula XXIIl is converted to the
corresponding compound of formula XV, according to a procedure anaiogous to that
described above in reaction 3 of Preparation A.
In reaction 1 of Scheme 3, the compound of formula XVIi is converted to the
30 comresponding compound of formula 1, according to a procedure analogous to that
described above in reaction 2 of Scheme 1.
The compounds of the present invention that are basic in nature are capable

of forming a wide variety of different salts with various inorganic and organic acids.



reaction is poly-G utam c acid-Tyrosine (PGT (4:1), Signma catal og ?_ﬁ;@%@)zﬂm
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nmorni ng after oating, the plates are washed three tines }s added
to the m&‘f@’“c%‘fcw‘t aining 20 .100 pi of kinase buffer (50 m\f‘ﬁéb‘éﬁﬁﬁh 7.3,
125 nM NaCl, 24 nM MyCl2)+ 0.2 uM ATP #*1 nM Na orthovanadate.) The
reaction proceeds for 30 mnutes at room tenperature and the plates is
washed three nore tinmes. The |l evel of phosphorylated tyrosine in a given

well is quantitated by standard ELI SA assay utilizing an anti-
phosphot yraitiongh asiadhbsalis MG Ty Pharmoagsutissly. acceptable 4oy paminsation & Hunan

i bi ¢ or y ITRSCE o asetae b § el I B WL e BRRe o on

in vitro. iBrentien Siogmtiei negctionrroityine eha pHamdacadieptyamacezpiable salt 3Ak-tBencel |

active inhibitors of JAK-3 should inhibit,|L-2 ndent, T- Cel a
proliferat ?"S‘H{y C%e’fth%‘ec'ﬁ@ﬁ?rs B?‘g? ?cg e f?s?sg@‘o’eafg'%ﬁg"gr’cgﬁ%c}r%hgﬁﬂ‘ % Etbhg‘human

bl 0od. sAf t gkaliheRaa@érit @Rd Aubsdtfiehity eonarethie Iswedrlfeeusisado Acshuspiateutically
System Hi st opaque- 1077 (.Si gnma #_A7054), %ri frs%f_huggn T-Cell's ar? i sol at ed

by negat i vecceriable agd agdifieny salt nhhe aridi additiop e qofepounds of gk 50T) |

T-Cell's ar; ilyl iy YRdbasel Bbouhd WilYoaNg@stadtamyi vat ed
fetal cal f'ﬂgﬁhﬁﬁrwgﬁh@@%ﬁoﬂ %?L:ﬁq_) + 10 WD 02/ 00661 -28 2 3 A 5004
PCT/ | BO / 08RG rameurnti of/ t8e rehesemyminaral @rhrediic A imancaueeusrsivanir at e by

the additi %@gl%z&rqggaf ]Eﬂitab@%gé% rs‘a?((ye@, 0OPSL nGstn ngf‘gr Einbholl Dpo rf[%gul:)’ days

at 37Cin S are “washe trnes in resuspende a
densi t\D of evhpdratioh @ theesdhenkithe dedited soligIsalt is readiviatitaisgd Tiaé¢ dasirechacid

FeeST Nl b e PR AR i e A il LBl e b 2
weekly w t addispal the eblutiers aon Bippegiate-mibe@l tnorganindacidf | L-2. To assay for a
(5L Somouncs JBLLL Lieb APl b TRERIGTI 98 oI AT 4D o
ependent cells , | ate
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then incubated at 37C, 5% CQ2 for 72  hours, Plates are then pul sed with
3H-t hyni di FRVeotienaligchoiares. (Erhericalipageswhich are used as reagentsto prepare

the pharmaceutically acceptable base salts of this invention are those which form

non-toxic base salts with the acidic compounds of the present invention. Such non-

20 toxic base salts include those derived from such pharmacologically acceptable
catidns as sodium, potassium caicium and magnesium, etc. These salts can easily
be prepared by treating the comresponding acidic compounds with an aque\ous
solution containing the desired pharmacologically acceptable cations, and then
evaporating the resulting solution to dryness, preferably under reduced pressure.

25  Alternatively, they may also be prepared by mixing lower alkanolic solutions of the
acidic compounds and the desired alkali metal alkoxide together, and then
evaporating the resulting solution to dryness in the same manner as before. In either
case, stoichiometric quantities of reagents are preferably employed in order to ensure
completeness of reaction and maximum yields of the desired final product.

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

parenteral (e.g., intravenous, intramuscular or subcutaneous) or rectal administration
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por t i on-wi sEAUR, BFEPSEAtioNG % DeAfEPTed (vt FISHdk el Mgt Mt RPTPRCCUTS hour s
at room t enggiAtaHiCaddiivesitiuem ab s08entifg dgeast(e QN sorstoNtiens; tsthyiremnulaskdi ti on
of 100 nL of water. The reaction mxture was filtered, the filter cake
washed 15 or hydrogenated edible fats); emuisifying agents (e.g., lecithin or acacia); non-

aqueous vehicles (e.g., almond oil, cily esters or ethyl alcohol); and preservatives

{e.g., methyl or propyl p-hydroxybenzoates or sorbic acid).

For buccal administration, the composition may take the form of tablets or

lozenges formulated in conventional manner.

20 The active compounds of the invention 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 suspensions, solutions or emulsions in oily or agueous

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

The active compounds of the invention may also be formulated in rectal
compositions such as suppositories or retention enemas, e.g., containing

30 conventional suppository bases such as cocoa butter or other glycerides.

For intranasal administration or administration by inhalation, the active
compounds of the invention are conveniently delivered in the form of a solution or
suspension from a pump spray container that is squeezed or pumped by the patient

or as an aerosol spray presentation from a pressurized container or a nebuiizer, with



with water and ethylacetate, and the conbined filtrates concentr at ed Hﬂﬁ;r?ﬂﬂﬁ
reduced pressure to renove the organics. The residue was dil uted 3 ter

(100 ni) d_extracted 3 times with 150 mL with ethyl acet onbi ned
et hyl acet‘gﬁé’z@%ﬁr‘acts 15 were dried over Na2SO4 and concen?hipgg{)‘ﬁ’gqﬂryness
in vacuo affording 32 grans (100% of t3#e title conpound as a yellow oil.

LRMS: 188 (Mtl). Method C 1-Benzyl -4-nethyl -pi peridin-3-ol To a sol ution of

the product from Method B (72.45 grans/0.387 nol) 20 dissolved in 240 nL of
THF was added 21.4 grans of NaBH4 and the m xture cooled to O C. A solution
of bor ont r e userdf deswétphlerpopesiaa e. ¢, dithlofodifodroaethiane 20chlorofladromidi)anewas t hen

o Foom ¢ oHsEPEREFA R ket fioBBRG: heRUBRE bR o 1hE G58 200t ed
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25 dropw se addition of 2N sodiym hydroxide (97.5 nL) over 20 minutes. The
resul ting JRKMEr @ melsred Ampe éﬁsﬁﬁea’iﬂﬁp&erﬂ eRplzef fay B?rgﬁ'ah"f’ to

room t egpekaiibiCor sibHENGBA f BY gXivlecortdihd ( 4p5ulgd ndBsrridde dmeaepierse at a
rate so as not to_ exceed 50 Cin the reaction m xture (approxi rratelg 30
ed for

m nutes). WKAPEhdTALIREN fohasec hpnetnbialer S inskiatoprmay sbeufamulate
10 mi nutes @B@@g\rﬂggoﬁa@ @ik ﬁ)rﬁmffﬁ JFAE RObARICY Sliias ';saw(?%r%ssg (97.5

m.) was adgce’ m nutes, the reaction mxture was reduced to one third
i ts vol unesueh anlegtpseandtar¢te pH adj usted to 9-10 with 6N sodi um hydroxi de

(aq). The resul ty ] 3 I; -\ t e

conbi ned et her IAag%lp gl" %}jr P"Se% %Y\E/{E? g%@%&@%ﬁ@é‘r&éﬁgnwoﬁgP ryaﬁ sgéri"t(r;i~F 3 DEC
2904 WD 0266 (8GtalPEFMirBgmtion opsthe 20enage uadultlf hiomdn nigr ke 3tatments of 19e9 of
the title co un |1 0} J -2 - i Ve hod: To
2 Sol ut i on BB VP PPutieve frBuria i dreicsh L jo, APOFRIRH KSRl 750,
was added gskdleritcoes wnitadusé AHicH) comld beaddminioteresl, fampamptea retouhtimes d&r The
slurry vvasdcool ed to 0C, and BF3-OEt2 (15m., 16.8 grans/0.1 18 nol) in THE

(25m) was“@Yowl y added through an addition funnel. The addition was kept
sl ow enough -t 0 leeepsd Berniudatioas dbutreatofent b tHeeamiditons mfetred ¢o bbbwve.§C. After

terpor 38 ur 854G1) 0 ¥ gy88e Tt LRt SR Ripler b, Bcuteed PonaLoRTRETeY (50nL)

was 10 addegdsesbowWur bPadtesdicomtatiie2®xg eST0DqiPdtahe EhApdERCHItRNinWBaticH. | 1 r ed

at room 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.

20 A compound of formula (1) administered in a pharmaceutically acceptabie
form either alone or in combination with one or more additional agents which
modulate 2 mammiian immune system or with antiinflammatory agents, agents which
may include but are not limited to cyclosporin A (e.g. Sandimmune® or Neoral®,
rapamycin, FK-506 (tacrolimus), leflunomide, deoxyspergualin, mycophenolate (e.g.

25  Cellcept®, azathioprine (e.g. Imuran®), daclizumab (e.g. 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 administration

30 schedules according to standard pharmaceutical practice.

FK506 (Tacrolimus) is given orally at 0.10-0.15 mg/kg body weight, every 12
hours, within first 48 hours postoperative. Does is monitored by serum Tacrolimus

trough levels.



tenperature for 2 hours, followed by the addition of Oxone(r) (118 ﬂ
grans/0.343 nol) in water (500n) at OC. The reaction m xture wa 3aﬂF5wéQﬂzl
to warm r tenperature and stirred overnight. The reeﬁJgg' p
quenched%f}ﬁ%?@&bition of solid NaHSG3 until all excess oxidan "0&233
destroyed (KI/starch test paper). The pt47of the 15 reaction mxture was 1-2.
The reaction m xture was then extracted 3 tines with 50 nL ethyl acetate,

t he agueous | ayer adjusted to pH 12 with 6 N sodi um hydroxi de and extracted

with ethyl acetate (4 tines with 100 nL). The organic | ayer was washed wth
brine, dried ovE@ycNagSdA (Sacdicomeentralatrectravenwscioonalffian, dir iNgotd® Oomgd ans
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precipitate was filtered and t | ter “"cake washed with 9

di i sopr opyformulagens Tarebs &und Iprtﬁa@tSthaﬂaets 938414, tiD6RHR804 ATB G261 ng
58.55 gra tl'e conpound as a white solid. LRVS: 378.5
(MFD) . Met 136%? 'icjs%g%zs% - 4- et hyl - pi peri di n-3-one To a solution of the
product from I\/Efl‘hedab[ﬂty(cﬂ‘ tBe gompsuriisOE formuld) | @rickiBdhafmarkutizhily acceptable

di i sopropyl et hyl. am.n ol ve 250 ni I chi oronet.hape and cooled to 2
3 bec 200459 BN DB s Rn0d Ao RRseduE Ty SRS SR BrSNPLRsy 25 4
grams af SQ&atmgr@[dbﬂa@@@nab@dﬁtushssémrméhzeﬂ thb Jariils Kxﬁéseilsmetémwﬂwtwréde over
a 40 mnute perlod Once added, the reaction stirred for 1.5 hours at room
t enper at ur PIAWRIIR¥IORSAEAY88ched upon addition of 200 nL of saturat ed
NaHCO3 (aQBrol]ch@lﬂbﬁl oronmet hane was renoved in vacuo and the 5 remaining

aqueous residue extracted four times with diisopropyl ether (150 ni). The

conbi ned e o5d) EEEVNYRCATESYf our tines with water (100 nlL), dried over

Na, SO and concepg dﬁeta@dmhgféﬂragwémizes %%H%lrﬁ%igﬁéﬁeﬁginﬁzﬁ:ﬁlogfm%&gd 97% of

the title conpoun ow oll
(1- Ben’§y| - BFdwely (@ iuismrnrqﬁem ot QBT&@tthg/patamméomam of human JAK3) purified

by affinity chromatography on glutathione-Sepaharose. The substrate for the

reaction is poly-Glutamic acid-Tyrosine (PGT (4:1), Sigma catalog # P0275), coated
onto Nunc Maxi Sorp plates at 100 pg/ml overnight at 37°C. The moming after
coating, the plates are washed three times and JAK3 is added to the wells containing
20 100 pi of kinase buffer (50 mM HEPES, pH 7.3, 125 mM NaCl, 24 mM MgCI2)+ 0.2
uM ATP + 1 mM Na orthovanadate.) The reaction proceeds for 30 minutes at room
temperature and the plates is washed three more times. The level of phosphorylated
tyrosine in a given well is quantitated by standard ELISA assay utilizing an anti-
phosphotyrosine antibody (ICN PY20, cat. #69-151-1).
25  Inhibition of Human iL.-2 Dependent T-Cell Blast Proliferation
This screen measures the inhibitory effect of compounds on IL-2 dependent

T-Cell blast proliferation in vitro. Since signaling through the IL-2 receptor requires
JAK-3, cell active inhibitors of JAK-3 should inhibit 1L-2 dependent T-Cell blast
proliferation.

30 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 human T-Cells are isolated 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 (RPMI +
10% heat-inactivated fetal calf serum (Hyclone Cat # A-1111-L) + 1%




To a stirred solution of the product from Method E (3.81 grans/0.019 nol)
and 38 nL of 2.0 Mnmethylamne in THE was added 2.2 nL of acetic &c3} §Ehdll4
the resylotgzi@edy Xture stirred at roomtenperature for 1. pchagiseosrs

Tri acet oxysodi unbor ohydri de (NaB(OAc)3H), (7.94 grans/0.038 nol) was added as
a 15 solid and the new mixture stirred” roomtenperature for 18 hours. The
reaction was quenched with 2 N hydrochloric acid and the pH adjusted to 1.
The reaction mxture was washed two tines with ether, the aqueous | ayer
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conmpound. OZRAf: ar246eubaletiOarladditdeah®dBl hburs. Culture plates are then harvested with
L1 (4180t hoxye REPAGAESHLLROX! ) TR WehabhiPSF A yrhiakld B BYLda" o0
proliferating cells is determined by counting on a Packard Top Count scintiliation
counter. Data is analyzed by plotting the % inhibition of proliferation verses the
concentration of test compound. An 1Cs, value (UM) is determined from this plot.
The following Examples illustrate the preparation of the compounds of the
20 present invention but it is not limited to the details thereof. Commercial reagents
were utilized without further purification. THF refers to tetrahydrofuran. DMF refers
to N,N-dimethylformamide. Low Resolution Mass Spectra (LRMS) were recorded on
either a Hewlett Packard 5989®, utilizing chemical ionization (ammonium), or a
Fisons {or Micro Mass) Atmospheric Pressure Chemical lonization (APCI) platform
25  which uses a 5050 mixture of acetonitrile/water with 0.1% formic acid as the ionizing

agent. Room or ambient temperature refers to 20-25°C.

Example 1
Furan-2-yl-{4-methyl-3-[methy!-(7TH-pyrrolo{2_3-dIpyrimidin-4-yl}-aminol-

piperidin-1-yl}-methanone

30 WMethod A
1-Benzyl-4-methyl-pyridinium chioride
To a stirred solution of 4-methylpyridine (26 mL/0.268 mol) in 70 mL of
acetone was added 31 mL (0.268 mol) of benzyichloride. The resulting mixture

was stirred at 50°C for 18 hours. After cooling to room temperature, the reaction



To a stirred solution of 1 nL of pyridine and 9 ml of dichl ororreth?gf[iﬁ\s
added 40 ng (0. 163 mmol) of the product fromMthod Ha nd 20 mL 2004
4- met hox esul fonyl chloride and the resulting m xt d at
roomten&?ﬁ?’ﬁfﬁgpf or 18 hours. The reaction was then quengégﬁﬁﬁfp&:??addltlon
of saturated NaHC03 (aq), the 15 organi 2%ayer was renoved and the aqueous

| ayer extracted with dichloronmethane. The dichloronethane | ayer was dried
over Na-1304 and concentrated to dryness in vacuo. The residue was purified
by PTLC (silica; 10:1 dichl oronethane/ nmethanol) affording 22 ng (32% of
the title eesfitersd, asshed wihtacgiohk andsiied dindeReBuced pressueMdigraingB8The titl e
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nmet hyl - pi peridi n-3-yl)-nethyl-(7H pyrrol o[ L3
dipyri ngdi % % g-amine 30 LRVS: 386. Exanple 4
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n- 4- vl ] - amirBdnzyl-ganetiiyh,2|3,&tetrahydrd-pytidinie) - i soi ndol e- 1, 3-di one 2 3 DEC
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492. 1495 18 hours at room temperature, at which time, the reaction was quenched upon
' addition of 100 mL of water. The reaction mixture was filtered, the fitter cake washed
with water and ethylacetate, and the combined filtrates concentrated under reduced
pressure to remove the organics. The residue was diluted with water (100 mbL) and
extracted 3 times with 150 mL with ethylacetate. The combined ethylacetate extracts
15  were dried over Na,S0, and concentrated to dryness in vacuo affording 32 grams
(100%) of the title compound as a yellow oil. LRMS: 188 {M+1).
Method C
1-Benzyl-4-methyl-piperidin-3-ol
To a solution of the product from Method B (72.45 grams/0.387 mol)
20 dissolved in 240 mL of THF was added 21.4 grams of NaBH, and the mixture cooled
1o 0 °C. A solution of borontrifluoride etherate (109.4 mL dissolved in 200 mL of THF)
was then added dropwise over 1.5 hours. Once added, the reaction mixture was
brought to room temperature and stirred for 2 hours. The reaction was again cooled
to 0 °C and 29.3 mL of water were added dropwise over 15 minutes followed by
25  dropwise addition of 2N sodium hydroxide (97.5 mL) over 20 minutes. The resulting
mixture stirred at 0 °C for 40 minutes and was then brought to room temperature.
Hydrogen peroxide (30%) (97.5 mL) was added dropwise at a rate so as not to
exceed 50 °C in the reaction mixture (approximately 30 minutes). When the addition
was complete, the reaction mixture stired for 10 minutes, then was cooled to 0 °C.
30 Concentrated hydrochloric acid (97.5 mL) was added over 5 minutes, the reaction
mixture was reduced to one third its volume in vacuo, and the pH adjusted to 9-10
with 8N sodium hydroxide (ag). The resulting mixture was extracted three times with

ether, the combined ether layers dried over MgSQ, and evaporated to dryness in
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4- Chl oro- N-(2-{4-net hyl - 3-f met hyl - (7H pyrrol of 2, 3-dl pyrlmdln 4-yl)- a mno

pi peri di onyl }-ethyl)-benzam de LRVS: 492. Exanple
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3- Met hoxy- N- (2- (4-net hyl -3-[nmet hyl - (7H pyrrol o 2, 3-dl pyri m di n-4-yl) -
am no] - piperidine-1-sul fonyl)-ethyl)-benzam de LRVS: 487. Exanple 10
| soxazol e-5-carboxylic acid (2-{4-methyl-3-(nethyl-(7H pyrrol o[ 2, 3-
d] pyri m di rvaduy bifferdingriif]. 3 graens (dP¥e of theuitie aepigouad lag lyelow ok {RMERRER.1448. 11
Exanpl e 2, gm%y uoro- N-(2-{4-net hyl -3-(net hyl - (7H
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0°C. After the addition; the reaction mixture was stirred at 0°C for 1 hour and room
temperature for 1.5 hours. The reaction was re-cooled to 0°C and water (50mL) was
10 added siowly to destroy the excess borane. The reaction was stired at room
temperature for 2 hours, followed by the addition of Oxone® (110 grams/0.343 mol) in
water (500mL) at 0°C. The reaction mixture was allowed to wamm to room
temperature and stired overnight. The reaction was quenched upon addition of solid
NaHSO; until all excess oxidant was destroved (Kl/starch test paper). The pH of the
15  reaction mixture was 1-2. The reaction mixture was then extracted 3 timés with 50 mL
ethyl acetate, the aqueous layér adjusted to pH 12 with 6 N sodium hydroxide and
extracted with ethyl acetate (4 times with 100 mL). The organic layer was washed
with brine, dried over Na.SQ,, and concentrated in vacuo affording 19.0 grams
{92%) of the title compound as an oil. LRMS: 206.1 (M+1).
20 Method D
1-Benzyl-4-methyl-piperidin-3-ol -toluene-4-sulfonic acid salt
To a stirred solution of the product from Method C (65.32 grams/0.318 mol)
dissolved in 175 mL of acetone and cooled to 0°C was added a solution of para-
toluenesulfonic acid monohydrate in 350 mL of acetone (dropwise) over 2 hours and
25  the resulting mixture stirred at 0°C for 1.5 hours. The precipitate was filtered and the
filter cake washed with 90 mL of diisopropyl ether. The solid product was then dried
in vacuo affording 58.55 grams (100%) of the title compound as a white solid. LRMS:
378.5 (M+1).
Method E
30 1-Benzyl-4-methyl-piperidin-3-one
To a solution of the product from Method D (9.8 grams/0.026 mol) and 31.7
mL of diisopropylethylamine dissolved in 250 mL of dichloromethane and cooled to
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N- ( 2- (4- MeMBA20861) net hyt - (7H- pyrrol o[ 2, 3-dl pyri M di n- 4-yl PCIHBAEPOS7S

pi peridine- |-su Ifonyl}-ethyl)-benzam de3itRV5: 457. Exanple 17 Cyclo
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dl pyrimdi n-4-yl)-am no]-piperidine-I-sulfonyl}-ethyl)-am de LRMS: 421.
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Exanple 22 Na,SO, and concentrated to dryness in vacuo affording 3.81 grams (72.97%) of the
titte compound as yeliow oil. LRMS: 204 (M+1).
Method F
10  (1-Benzyl-4-methyl-piperidin-3-yl}-methyl-amine
To a stirred solution of the product from Method E (3.81 grams/0.019 mol)
and 38 miL of 2.0 M methylamine in THF was added 2.2 mL of acetic acid and the
resuling  mixture stimed at  room  temperature for 1.5  hours.
Triacetoxysodiumborohydride (NaB(OAc);H) (7.94 grams/0.038 mol) was added as a -
15  solid and the new mixture stirred at room temperature for 18 hours. The reaction was
quenched with 2 N hydrochloric acid and the pH adjusted to 1. The reaction mixture
was washed two times with ether, the aqueous layer then adjusted to pH of 12 with 6
N sodium hydroxide (ag) and extracted three times with dichloromethane The
combined dichloromethane layers were dried over Na,SO, filtered and evaporated to
20  dryness in vacuo affording 3.51 grams (87.75%) of the title compound as dark yellow
oil. LRMS: 219.1 (M+1).
Method G
(1-Benzyl-4-methyl-piperidin-3-yl}-methyl-{7H-pyrrolo[2,3-d]pyrimidin-4-yl)-
amine .
25 A mixture of 4-chloropymrolo[2,3-dlpynmidine (2.4 grams, 159 mmol),
prepared by the method of Davall, J. Am. Chem. Soc., (1960), B2, 131, the product
from Method F (1.7 grams, 7.95 mmol) and 10 mL of friethylamine were heated in a
sealed tube at 100°C for 4 days. After cooling to room temperature and
concentration under reduced pressure, the residue was purified by flash
30 chromatography (silica; 3% methanol in dichloromethane) affording 1.0 grams (38%) _
of the title compound as a colorless oil. LRMS: 336.1 (M+1). ‘
Method H

Methyl-(4-methyl-piperidin-3-yl)-{(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine



4-Meth |-3- neth |- 7H rrola 2 3-d rimdin-4- 1 -amno - i erldltsz:QEIC 209}4
(tetrahydro-furan-2-yl)-nmethanone LRMS: 344. 10 Exanple 23 4-Meth

|- 7H rrolo 2 3-d rimdin-4- | -amno - r eridin-I- i - tetrah drofuran-3-
1 -net hanone LRVS: 344. Exanple 24 15 Cycl ohexanecarboxylic acid

(344- et hyl - 34net hyl - (7H pyrrol o[ 2, 3- dl gB2ri m di n-4-yi)-am nol -pi peridin-1
-yi }-3-0xo-propyl)-amde LRVMS: 427. 20 Exanple 25 2-Cycl opropyl -

-(4-nethyl -3-[nethyl - (7H pyrrol of 2, 3-dl pyri m di n-4-y1)-am nol -

pi peridin-1-vi}-ethanone LRVS: 328. Exanple 2fi

244- Met hyl - 3- frretrhxhe@?ddu@wféralmet%@@twgrmgh n194m)'ﬂo) -cdBoivel in %m [ bfli ne- 1
carbon 1 - rrolidine-lI-carbo lic acid - buty ster 25 LR\VS

Exanpl e 27 qrhwa@lnms 3dderePp gramgpf ?@"c’ﬂ Rﬁ“?d'gmd“}idif?ﬁ“?ﬁ RO gargon. (éﬁ/mwalef
din-1
2' E)gr '( 4'_ R/Et Q{\Xé u:i\ gzanrdrftﬂh f@ét{]l%ﬁ n‘nx*t[]?’ﬁt Q@S&R&F (BRr-5RR ddker X aBnéd of
3-dl pyrim dnydfdge;d {505 )red regoh pmnm&iatme for atiayanyhe Celitefideriedirgadtion mu)ttuea hanone

BXamp 6 90 VEF Ao et ATESE [ Mot (FhpyPr ARG TRYr Pl st amy1 ) -
am nol - pi pgirbfHafogkaptiy (sived; FEa6 anghanol in dichoromethane) affording 0.48 grams (90%)
of the title compound. LRMS: 246.1 (M+1).
Method |
[1-(4-Methoxy-benzenesulfonyl)-4-methyl-piperidin-3-yl}-methyl-(7H-
10  pyrrolo[2,3-d]pyrimidin-4-yl)-amine
To a stirred soiutiort of 1 mbL of pyridine and 8 m! of dichloromethane was
added 40 mg (0.163 mmol} of the product from Method H and 20 mL of 4-methoxy-
benzenesulfonyl chloride and the resutiing mixture stirred at room temperature for 18
hours. The reaction was then guenched upon addition of saturated NaHCO; (aqg), the
15 organic layer was removed and the aqueous layer extracted with dichloromethane.
The dichloromethane layer was dried over Na,S0, and concentrated to dryness in
vacuo. The residue was purified by PTLC (silica; 10:1 dichloromethane/methanol)
affording 22 mg (32%) of the title compound as a light yellow solid. LRMS: 416.5
(M+1).
20 The title compounds for examples 2-297 were prepared by a method
analogous to that described in Example 1.

Example 2
[1-(4-Methoxy-benzenesulfonyl)-4-methyl-piperidin-3-y!}{-methyl-(7H-

pyrrolo[2 3-dlpyrimidin-4-yl)-amine

25 LRMS: 416.

Example 3
(1-Benzenesulfony!-4-methyl-piperidin-3-yl)-methyl-{7H-pyrrolof2.3-

dlpyrimidin-4-yl}-amine

30 LRMS: 386.

Example 4
2-{2-{4-Methy!-3-[methvi-(TH-pyrrolo[2.3-d]pvrimidin-4-V|)-aminol-pigeridine-1 -

sulfonyi}-ethyl}-isoindole-1,3-dione




5 LRVS: 340. Exanple 30 4-Methyl -3- nmeth |- 7H rroto [2, 3-dl “ngq@
~amno - pjperidin-1 - t - pyridin-2-yl-nmethanone LRMS: 351. 10 EX

{4- Met hy hl- 7H rrolo 2 3-d rimdin-4- 1 -amno i n-

- phenyl k’fé{’%{%‘ﬁae LRVS: 350. Exanple 32 - 15 1-(4-M ethl rc%or%%lhﬁ

rrolo 2 3-d rimidin-4- 1 -amino - piperf&in-1-vil 2- henyl-ethanone LRVS:
364. 20 Exanple 33 2-Ccloro I-1- 4-meth |I-3- neth |- 7H rrola 2 3-d
rimdin-4- | -amno - piperidin-1 -yl}-ethanonejdrochloride LRVS: 364.
Example 34 2 4-Meth 1-3- nmeth |- 7H rrolo 2 3-d rimdin-4- ! -amno -

pi peridine-1 - CBM®0AEB}-pyrrolidine-1-carboxylic acid tert-butyl ester 25
LRMS: 443. Exanple 35 4-Meth I-3-meth¢- 75& iroln 2 3-drimdin-4- | -amno
- 1 eridine-l carboxylic acid benzyi am RMS: 379. Exanple 36 4-Meth

t-3- meth |- 7dycioh@kfnecasbxylictidit 12 44-methgid kidfof2;3-car boxyl i c
aci d phenyl am LRVS: 365.

& 75 7
d]pyrimidin-4-yl}-amino]-piperidine-1 -sulfonyl}-ethvl)-amide
5 RMS: 463.

Example 6
2-Chloro-N-{2-{4-methyl-3-Imethyl-(7H-pyrrolo[2,3-d]pyrimidin-4-ylamino]-

piperidine-1-sulfonyl}-ethyl}-benzamide

LRMS: 492,

10 ' Example 7
4-Chloro-N-{2-{4-methyl-3-[methyl-(7H-pyrrolo[2 3-d]pyrimidin-4-yl)- amino]-

piperidine-1-sulfonyl}-ethyl)-benzamide

LRMS: 492.

Example 8
15 Furan-2-carboxylic acid {2-{4-methyl-3-[methy!-(7TH-pyrrolof2,3-d]pyrimidin-4-

yl}-amino]-piperidine-1-sulfonyl}-ethyl)-amide

LRMS: 447.
Example 9
3-Methoxy-N-(2-{4-methyl-3-[methyl-(7H-pyrrolof2.3-d]pyrimidin-4-yi)- amino]-
20 piperidine-1-sulfonyl}-ethyl)-benzamide
L RMS: 487.
Example 10

Isoxazole-5-carboxylic acid (2-{4-methyl-3-[methyl-(7H-pyrroloj2,3-

dlpyrimidin-4-yl)-amino]-piperidine-1-sulfonyl}-ethyl)-amide
25 LRMS: 448.

Example 11
2 4-Difluoro-N-(2-{4-methyl-3-[methyl-(TH-pyrrolof2,3-d]pyrimidin-4-yl)-

amino]-piperidine-1-sulfonyl}-ethyl)-benzamide

30 LRMS: 493.

Example 12
3-Chloro-N-(2-{4-methyi-3-[methyl-(7H-pyrrolo[2 3-d]pyrimidin-4-yi)- amino]-

piperidine-1-sulfonyl}-ethyl}-benzamide




"Exanpl e 37

4- Met hyl - 3-[ met hyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl ) -am no] - pi per |ZjanQE¢ 2004
car boxyl i d-tetrah_Vdro-fu ran-3-yl ester 5 LRMS: 360.

1- (444- Ne“tf(?ﬁ%-“g‘fl[ et hyT - ( 7H pyrr ol of 2, 3-dl pyri ni di n-4_yl )-%@mﬁnﬁoﬁi?"%%’i%ﬁen di ne
1 -carbon -ieridin-1-" | -ethanone LRVS:%99. 10 pi peridi n-1-y -eth a
none Exanple 39 2-Cyc | ope ntyl-|

-{4-methyl -3-[nethyl -(7H pyrrol o[ 2,3-dl pyrimidi n-4-yl)-a mino] LRMS: 356.
Exanpl e 40 15 4-Methyl -3-[ et hyl - (7H pyrrol o[ 2: 3-dl pyri m di n-4-yi)-am no

- pi peri di ne- 1- d3MBo%9%i c acid c clohex |ami de LRVS: 371. 20 Exanple 41
Azetidin-3- I- 4-nmeth |-3- neth |- gH i 2 3-d rimdin-4- | -amno - .
ieridin-1- | -methanone trifluoroa . 443. Exanple 42 (4-Methyl -3-
nmet h | - 7H 3-Fhuaro-N-(3-{4-methyHBfiméthyi-(7 mywoole[3, 24diplyrimidin-4kyl}- amino]-
pyrrolidin-I-yl-nmethanone 25 LRVS; 3%3. 43 4:-Methyl -3-f

met hyl - (7H pyrrol of 2, 3-M§M&Meri di ne-1- carbox
l'ic acigl met hyl-pxaenytsam de 30 LRVS: 379. Exanpl e 44

{4-Methyl -3-[nmethyl -f 7H-pyrrolo[2,3-d rimdin-4- | -amnol _ piperidin-"1-yl}
nor holin-4- |-nethanone 2 3 DEC 2094 Exgmde dd661 PCT/ 1801/ 00975

2-Fluoro-N-{2-{4-methvl-3-[methyl-{7H-pyrrolo[2,3-dlpyrimidin-4-yl}- amino]-

piperidine-1-sulfonyl}-ethyl}-benzamide
LRMS: 475,

10 Example 15
4-Fluoro-N-(2-{4-methyl-3-[methyl-{7H-pyrrolo[2,3-d}pyrimidin-4-yl}- amino]-

piperidine-1-sulfonyl}-ethyl)-benzamide
LRMS: 475.

Example 16
15 N-{2-{4-Methyl-3-[methyl-(7H-pyrrolo]2,3-d]lpyrimidin-4-yl}-amino]- piperidine-

1-sulfonyl}-ethyl}-benzamide

LRMS: 457.
Example 17
. Cyclopropanecarboxylic acid (2-{4-methyl-3-[methyl-{7H-pyrrolo[2,3-
20 dipyrimidin-4-yl)-aminol-piperidine-1-sulfonyi}-ethyl)-amide
LRMS: 421.
Exampie 18

Cyclopentanecarboxylic acid {2-{4-methyl-3-[methyI-<{7H-pyrrolof2,3-

dipyrimidin-4-yl}-aminol-piperidine-1-sulfonyl}-ethyl}-amide
25 LRMS: 449,

Example 19
Cyclopentyl-{4-methyl-3-[methyl-(7H-pyrrolof2.3-d]pyrimidin-4-yl}- amino]-

piperidin-1-yi}-methanone

30 LRMS: 342.

Example 20
Tetrahydro-furan-2-carboxylic acid (2-{4-methyi-3-Imethyl-(7H-pyrrolo[2.3-

dlpyrimidin-4-yl)-aminoj-piperidine-1-sulfonyl}-ethyl}-amide




-38 LRVS: 359. Exanple 45 Methyl -(4-meth |-3 4 5 6-tetrah dro-2H2
ridin 1-3- 1- 7H rrolo [2,3 - dlpyrimdin-4-yl -amne 5 LRMS: 323.

46 Met hyl - (4-met hyl - 1-t hi azol - 2-yi - pi peri di n-3-yO 77H a
pyrrol of WBOH§Gri mi din-4 | -anine LRVE: 329. 10 Exanpl e FFT/IBULO0TS

4- Met hyl - 3-j met hyl - { 7H- pyrrol of 2, 3-dl py#35a1 di n-4-yl)-am no] -pip ridine-1
carboxylic acid ridin-3- |am de LRVS: 366. Exanple 48 15

4- Met hyl - 3- (et hyl - (7H pyrrol of 2, 3-dl pyri mi di n-4-yl)-am no] piperidine-I-
carboxylic acid (4-fluoro-the-am de LRVS: 383. 20 Exanple 49 4-Methyl-3-;
met hyl - (7H pyrr oReis2,434d1pyrimd in-4-yl)-am nol plperidine-1 carboxylic

acid (4-nitro-phenyl)-am de LRMS: 410. Exanple 50
4- Met hyl - 3- (net hyl - (7H pyr r ol of Z,M&%di n- 4-yl)-am nol - pi peri di ne-1

" carboxylic oY

et KR LbGrrBlord;3. 4 Met

EE

| -3-nmeth |- = == - =
~car bonyl | - am no) - HwnhiGimd¥sd)-gmﬁnq1-;ﬂ99édirﬁe1-.B%ny&g. Vhy_lg migd e 52 4- Meth
| - 3- maéh | - 7H_LRrNEé):|4%1.2 3-drimdin-4- 1 -amino - i eridin-1- | -
Example 22

10

15

20

25

30

{4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-aminol- piperidin-1-yi}-

(tetrahydro-furan-2-yl}-methanone

LRMS: 344,
Example 23

{4-Methyl-3-[methyl-(7H-pyrrolo{2,3-d]pyrimidin-4-yl)-amino]- piperidin-1-yf}- ‘

{tetrahydro-furan-3-yl}-methanone

LRMS: 344,

Exampie 24
Cyclohexanecarboxylic acid {3-{4-methyl-3-{methy!-(7H-pyrrolo[2.3-

d]pyrimidin-4-yi)-amino}-piperidin-1-yl}-3-oxo-propyl)-amide
LRMS: 427,

Example 25

2-Cyclopropyl-1-{4-methyl-3-[methyl-(7H-pyrrofo[2,3-dIpyrimidin-4-yl)-amino]-

piperidin-1-yl}-ethanone

LRMS: 328.

Example 26
2-{4-Methyl-3-[methyl-(7H-pyrrolof2,3-d]pyrimidin-4-yl)-amino}- piperidine-1-

carbonyl}-pyrrolidine-1-carboxylic acid tert-butyl ester
LRMS: 443.

Example 27
{4-Methyl-3-{methyl-(7H-pyrrolo[2,3-dipyrimidin-4-yf}-amino]- piperidin-1-yl}-

pyrrolidin-2-yl-methanone

LRMS: 343.

Example 28
1-{2-{4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-aminol- piperidine-

1-carbonvi}-pyrrolidin-1-yl}-ethanone hydrochloride




i eridin-lI- VI-nethanone 2 3 DEC 2004 WO 02100661 PCT/1BOL/ 00975 §%"L{B'\ﬁ[]4
357. Exanple 53 Methyl-(4-nmethyl-5-nitro-3,4,5,6- tetrahydro-ZH-fzI- t

. 2" | bi pyr|d| nyl -3-yl)-(7H pyrrolo[2,3-dl pvrimdin-4-yl) a - 368.
Exarrple %@P [-3- meth |- 7H rroI023drlmd|n4n*€ffé'%1mh’§5%i
eridi ne-1- car boxylic acid (3-fluoro-phsgfyl)-ani de LRVS: 383. 10 Exanple 55
4- Met hyl -3-finethyl -(7H pyrrolo f2,3-dl pvrimdin-4-yl)-am no]-piperidine-1
carboxylic acid (2,4-difluoro-phenyl)-amde LRVS: 401. Examle 56 15
Met hyl -f4-met hyl lidine-I-sulfonyl)-pipe ridin-3-yll-(7H pyrrolof2,3- d
rimdin-4- | -atRMSLRYS: 379. 20 Exanple 57
4- Met hyl - 3-net hyl - (7H pVrrol of 2 3- d}!;géri in a{ n- 4-yl)-am nol pi peri di ne-|
carboxylic acid (3-nmethoxy-phenyl) 1 395. Exanple 58 4-Methyl -
[ met hyl - (7H pMr&k —arGRipoxyl i c
acid (3-nitrop : )
7H-pyrrol of 2, 3-dl pvri i di n- 4- ypiperdimiivi}-methanpaene- | -
car bony%} pyrroILh(Mé[eM% carboxylic acid nmethyl ester 30 LRVS: 401.

Example 30
14-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]- piperidin-1-y{}-

pyridin-2-yl-methanone

LRMS: 351.

10 Example 31
{4-Methyl-3-methyl-(7H-pyrrolof2,3-d]pyrimidin-4-yl)-amino]- piperidin-1-yl}-

phenyl-methanone

LRMS: 350.

Example 32
15 1-{4-Methy}-3-[methyl-{7H-pyrrolo[2,3-dlpyrimidin-4-yl)-amino]- piperidin-1-yl}-

2-phenyi-ethanone

LRMS: 364.
Example 33
2-Cyclopropyl-1-{4-methyl-3-[methyi-(TH-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-
20 piperidin-1-y[}-ethanone hydrochloride
LRMS: 364.
Example 34

2-{4-Methyl-3-[methyl-{7H-pyrrolo]2, 3-dlpyrimidin-4-yl}-aminoi- piperidine-1-

carbonyl}-pyrrolidine-1-carboxylic acid tert-butyl ester
25 LRMS: 443.

Example 35
4-Methyl-3-Imethyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-piperidine-1-

carboxylic acid benzylamide

30 LRMS: 379.

Example 36
4-Methyl-3-[meth vl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-aminol-piperidine-1-

carboxylic acid phenylamide




Exanpl e 60

Met hyl -f4-met hyl - 1- (5-nitro-thiazol -2-vl)-piperidin-3-yll -(7H—pyrro?3f ch 2004
rimdin-4- ne 2 3 DEC 2004 WO 02/ 00661 PCT/1BO /009 374.
Exarrple%/?oﬁmkgig]h | -3-meth 1- 7H rrolo 2 3-d rimdin-4- Fégfr%a@goolagﬂvi 5 6-
tetrahydro-2H[1,2' | bi pyridinyl -5 -carbdxylic acid methyl ester 5 LRVS: 381.
10 Exanple 62 44- I\/bthyl -3-[nmethyl - (7H pyrrol of 2, 3-d1 pyri

m di n-4-yl)-am nol -3,4,5,6- tetrah dro-2H 11, 21 bi ridin yl 1 -nethanol

LRVS: 353. Exanple 63 I\/Ethyl -r4-methyl-1 -i eridine-1-sulfon | - i eridin-3-

| - 7H rrolo 2R¥MSdGiHyri m di n-4-yl)am no LRMS: 393. Exanple 64 15

4- Met hyl - 3-finethyl - (7H PVrrol of 2, %—dl Eﬁk g\ di n-4-yl)-am no] - pi peridine-|I-
carboxylic acid (3-cyano-phenyl) - aff . 390. Exanpl e 65

4- Met hy| - 3- [gametiwli3([AlEtRYI-(76l-PYréo B2 BRIl b iTinidin-4ly anias]-pwerigimen i di ne-1 20
carboxylic acrd (T:‘ 4 lel uoro phenyl - am de LRIVB 401. Exanple 66

Met hyl - [ 4- rrethyl liacidgatrahydorfusangeyl@sters. vy | - (74 pyrrol of 2, 3-
dl pyri g di n- 4- 25 LRIVB 395 Exanpl e 67
4- I\/Eth)g/nl 3- [n'e?_ihyméLr]aﬁlfpyrrol o[ 2, 3-d] pyri m din-4-yl)-am nol -pi peridi ne-1
carboxylic acid (4-chloro-phenyi) - &xagple 38

1-{4-{4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]- piperidine-

1-carbonyi}-piperidin-1-yl}-ethanone

LRMS: 398.

10 Example 39
2-Cvclopentyl-1-{4-methyl-3-[methyl-{7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-

piperidin-1-yl}-ethanone

LRMS: 356.
Example 40
15 4-Methyl-3-Imethyl-(7H-pyrrolof2.3-d]pyrimidin-4-yl}-amino]-piperidine-1-
carboxylic acid cyclohexylamide
LRMS: 371.
Example 41
Azetidin-3-yl-{4-methyl-3-[methyl-(7H-pyrrolo[2.3-d]pyrimidin-4-yl)-amino}-
20 piperidin-1-yi}-methanone trifluoroacetate
LRMS: 443.
Example 42

{4-Methyl-3-[methyl-(TH-pyrrolo{2, 3-d]pyrimidin-4-yl}-amino]- piperidin-1-yl}-

pyrrolidin-1-yl-methanone

25 LRMS: 343.

Example 43
4-Methyl-3-Imethyl-{7H-pyrrolof2.3-d]pyrimidin-4-yl)-amino]-piperidine-1-

carboxylic acid methyl-phenyl-amide
30 LRMS: 379.

Example 44
{4-Methyl-3-[methvl-(7H-pyrrolo]2 3-d]pyrimidin-4-yl}-amino}- piperidin-1-yi}-

morpholin-4-yl-methanone




30 LRVS: 399. Exanple 68 Meth |- 4-meth [-1- 6-neth |- ridazin-3- -~
eridin-3- 1 - 7H rrolo 2 3- drimdin-4- | -amne 2 3 DEC 2004 V\DJZO%/[%&SGEU!’

PC ['/18%993&7?%1 -41 LRMS: 338. Exanple 69 4-Meth 1-3- neplrhgorfdiorPyrrol o
2 3-d rimdin-4-"1 '

-amno - i eridine-1- _carbo lic acid 4-c ano-hen 1 -am de
5 LRVS: 390 Exanple 70 4-Methyl -3 -'[n'@’?hyl-(? Hpyrrolo [2 , 3-d1 pyri mi
di n-4-yl) -ami n of -piperidine-1- carboxylic acid biphenyl-4-ylam de
LRVS: 441: 10 Exanple 71

4- Met hyl -3-1 et hyl - (7Hpyrrol o(2, 3-dl pvri m di n-4-yl)-am noJ-pi peridi ne-1
carboxylic aci dLBMI:i3Puorometh | -hen | -anmide LRMVS: 433. Exanple 72 15
Meth |- 2 4-meth 1.3- neth |- 7H r drimdin-4- 1 - amno -

pi peridine-I-sul fonyl}-ethyl)-carb Efadiple benzyl ester LRMS: 501. 20
Exanpl e 73 Methyl-(4-methyl-3,4,5.6-tetrahydro-2H-[1,2']bipyridinyl-3-yl)-(7H-pyrrolof2.3-

Cycl opropyl _{4-net hyl - 3-Fnet hyl - (7Hpyrrol o[ 2, 3-dl pvrimdin-4_yl) aminol i
eridin-1- 1 -nethanone LRVS: 3H4EYT Y rgmine

Cycl oby yl - {4- mneRyd.-333[ met hyl - (7H-pyrrol o[ 2, 3-dl pvri m di n-4-yl)- am nol

pi peridi n-1-y1}-nethanone 25 LRMS: 328. Exanple 75

Example 46

Methyl-{4-methyl-1-thiazol-2-yi-piperidin-3-yl}-{TH-pyrrolo[2 3-d]pyrimidin-4-

f)-amine
LRMS: 329.

10 Example 47
4-Methyl-3-Imethyl-(7H-pyrrolo[2.3-d]pyrimidin-4-yl)-amino)-piperidine-1-

carboxylic acid pyridin-3-ylamide

LRMS: 366.
Example 48
15 4-Methyl-3-Imethyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-piperidine-1-
carboxvlic acid (4-fluoro-phenyl)-amide
LRMS: 383.
Example 49
4-Methyl-3-[methyl-{7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-piperidine-1-
20 carboxylic acid (4-nitro-phenyl}-amide
LRMS: 410.
- Example 50

4-Methyl-3-[methyl-{7H-pyrrolo]2,3-d]pyrimidin-4-yl)-amino]-piperidine-1-

carboxylic acid {(4-methoxy-phenyl}-amide
25 LRMS: 395.

Example 51
4-({4-Methyl-3-[methyl-(7H-pyrrolo]2,3-d]pyrimidin-4-y{)-amino]- piperidine-1-

carbonyil-amino)-benzoic acid ethyl ester
30 LRMS: 437.

Example 52
{4-Methyl-3-[methyl-(TH-pyrrolo[2,3-d]pyrimidin-4-yl}-amino}- piperidin-1-yl}-

piperidin-1-yl-methanone




Tetra hdro-furan-3-carboxylic acid nmeth |- 2- 4-nmeth |-3- neth |- Z 004
pyrrol o[ 2, 3-dl pyrimdi n-4-yl13-am nol - pi peridine-|l -sulfonyl } et hy gQﬁFd%
30 LRMS: nple 76 C cl ohexanecar boxyl | c acid nmeth | h | -3-
meth |- %52/0@223 d rimdin-4- %g: - am no]j plperlane sulfonyl
-ethyl -amde 2 3 DEC 2004 WO 02/ 00661 | 1 BO1/ 00975 -42 LRVB: 477.
Exanple 77 (5,7-Dichloro-1 '
Hindol -2-yl)-{4-methyl -3-[ net hyl - (7H pyrrol o[ 2, 3-dj pyrimdin-4- | -amno -
i eridin-1- | -nethanone 5 LRMS: 458. Exanple 78 4-(f4-Methyl -3:neth |- 7H
rrolo 2 3-d rlM'—tﬁ H-H7.1 - ani no] - piperidine-1 - carbonyl}-am no)-benzoic
acid LRVS: 409. 10 Exanple 79 (1-B wel -2

yl - 4- met hyl - pi peri di n-3-yl) - net hyl - | o[ 2, 3- dIl pyrimdin-4-yl)-am ne
LRVS: 363. BEMetblve(8Bthethyl(5l-nitro-3,4,5,6-tetrahydro-2H-[1,2"Ibipyridinyl-3-yl)~(7H-

H-IndoI-2-yI)-{4-rrethyI-3-|rretﬂﬁ! (gH—Pﬁrr!ol_ggﬁ 3- dl pyri m di n-4-yl)-am no) -
pi peridin-l piperidin-I|:yll Exanpl e 81 (5-Fluoro-1
Hi ndod-2-yl)-{ifmeting - 3-[met hyl - (7H pyrrol oF2, 3-dj pyri m di n-4-yl)

am nol - pi peridin-1-yl}-nmethanone LRVS: 407. Exarrple 82 (5- Met hoxy- 3- net hyl

- benzof ur an- 2- vl ) 44- net hyl - 3- [ met h xample 34/ r ol of 2, 3-
di pyrim din- ﬁ Mg}hﬁ@ I?ﬁ)éthﬂ (9ﬁqul'cnoﬂz y—dipyr]:?%nﬁnQnﬁ}-amlno]-prpendmed-

carboxvylic acid {3-fluoro-phenyl}-amide
LRMS: 383.

10 Example 55
4-Methyl-3-[methyl-(7H-pyrrolo]2,3-d]pyrimidin-4-yl)-amino]-piperidine-1-

carboxylic acid (2 4-difluoro-phenyl}-amide

LRMS: 401.
Example 56
15 Methyl-[4-methyl-1-(pyrrolidine-1-sulfonyl})-piperidin-3-ylj-(7H-pyrrolo[2.3-
' dlpyrimidin-4-yl}-amine
LRMS: 379.
Example 57
4-Methyl-3-fmethyi-(7H-pyrrolof2,3-d]pyrimidin-4-yl}-aminol-piperidine-1-
20 carboxylic acid {3-methoxy-phenyl)-amide
LRMS: 395.
Example 58

4-Methyl-3-[methvl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-piperidine-1-

carboxylic acid (3-nitro-phenyl}-amide

25 LRMS: 410.

, Example 59
1-{4-Methyi-3-fmethyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-aminc]-~ piperidine-1-

carbonyl}-pyrrolidine-2-carboxylic acid methy! ester
30 LRMS: 401.

Example 60
Methyi-[4-methyl-1-(5-nifro-thiazol-2-y[}-piperidin-3-yl]-(TH-pyrrolo[2.3-

dlpyrimidin-4-yl}-amine




25 LRMS: 434. Exanple 83 (5-Ch Toro-benzofuran-2-yl)- {4 met hyl - gxtnggl 2004
-(7H pyrroiof 2, 3-dj pyrim’din 4- yl)-am nol -piperidin-1 yl}-nmethan

LRMS: 424 Exa <
{4- Met hwoﬁy["??g?hyl (7H pyrrol of 2, 3- dj gglrl m di n- 4-yl ) - ani RGIABO1/00975

pi peridin-1-yl} (5-n itro-be nzof ur an- Gl ) - met hanone 2 3 DEC 200 WO

02/ 00661 PCT/ 1BOVO0975 -43 LRMS: 435. Exanple 85 5-Chloro-2 3-dih

dr o- benzofuran-2- ! - 4-nmeth 1-3-nmeth |- 7H rrolo 2 3-

dl pyri m di n-4-y!)-am nol - pi peridin-1-VII-nethanone 5 LRMS: 426. Exanple 86

H pVrrol or 2, 3- d4RM$3&. n-4- yl)-am nol-piperidin-1 yi -nmethanone LRVS: 373.

10 Exanple 87 1- 2- 4-Meth |- 3- rreEh I-|7 4 rrolo 2 3-d rimdin-4- f -amno
- piperidine- 1 -carbonyl}-benzof u=—éﬁ£b°—§«-§— et hanone LRMS: 432. Exanple 88
15. 1-(3- Met hylmeth |Barﬁliln|a Bigsgin-4_y |)-

amno - i ridi et . 20 Exanpl e
89 11- 5-Chl oro-LQHﬁhmdm-Mﬂ 221blnvrwunmlp5 WalbOXVH@raQ!@ methvhestersth |- 7H-

pyrrolé)(Z 3-dl Q_Hl\}lg']?ﬁn 4-y1 -amne LRMVMS: 413. Exanple 90

Example 62
{4-Methyl-3-[methyl-(7H-pyrrolof2,3-dlpyrimidin-4-yl})-amino]-3,4,5,6-
tetrahydro-2H-{1.2'1bipyridinyl-5"-yi}-methanol

LRMS: 353.

10 Example 63
Methyl-[4-methyl-1-{piperidine-1-sulfonyl}-piperidin-3-yi]-{(7H-pyrrolo[2, 3-

dlpyrimidin-4-yl}-amino

LRMS: 383.
Example 64
15 4-Methyl-3-[methyl-(7H-pyrrolof2 3-d]pyrimidin-4-yl}-amino]-piperidine-1-
carboxylic acid {3-cyano-phenyl)-amide
LRMS: 390.
Example 65
4-Methyl-3-[methyl-(7H-pyrrolo]2,3-d] pyrimidin-4-yl)-amin ol-piperidine-1-
20 carboxylic acid (3,4-difluoro-phenyl)-amide
LRMS: 401.
Example 66

Methyl-[4-methyl-1-{morpholine-4-sulfonyl)-piperidin-3-yl}-(7TH-pyrrolof2,3-

dipyrimidin-4-yl)-amine

25 LRMS: 395.

Example 67
4-Methyl-3-Imethyl-(7H-pyrrolof2,3-d]pyrimidin-4-yl)-amino}-piperidine-1-

carboxylic acid (4-chioro-phenvyl}-amide
30 LRMS: 399.

Example 68
Methyl-[4-methyi-1-{6-methyl-pyridazin-3-y)-piperidin-3-y{]-(7H-pyrrolof2,3-

dlpyrimidin-4-yl}-amine




34 4-Methyl -3- meth |- 7H rrolo 2 3-d rimdin-4- | -amno - pi peQiﬁiDE;:—lZ{][jq
carbonyl | -3-aza-bicyclo[3.1. D hex-Gvi)-carbamc acid tert-butyl ester
LRVS: 470. xa le 3-(4-Ch loro- henox -1- 4-meth | -3-nmeth o2 3-d
rim di n- Y0P no - i eridin-1- 1 -roan-1-one 30 LRVE: 45§+”%!3005ﬁ
4- Met hyl - 3-f rrethyl (7H pyrrol of 2, 3-dl py'r mi di n- 4-y1) - ami no] - pi per|d| ne 1-
carboxylic acid pyridin-2-ylamde 2 3 DEC 2004 WO 02100661 PCT/ | BO/ 00975,
-44 LRVS: 366. Exam|le 93
"I-{4-Methyl -3-[net hyl - (7H pyrrol o[ 2, 3-d} pyri m di n-4-yl)-am no -
pi peri di ne-1 carbRMS B3®i peri di ne-4-carboxV[ic acid am de hydrochloride 5
LRMS: 436. Exanple 94 4-Meth |- 3- rrEth I-! Zé&- rrolo 2 3-d imdin-4- | -am no
- 1 eridine-1- carboxylic acid (5-c AP ¥ i din-2- 1 -am de LRVS: 400. 10
Exanpl e 95  Jrfadt jefiicinesh) - ami nol

pi pe ridi ne- I carbony opentanone L ' _ Exanple 96 15 3-H dro -¢
_cloent 1 - 4-meth |-3- nﬁrhoxthwdr(ﬁrgxam:mmﬂnaﬂgﬁ 4- 1 -

am noj - |per| di gﬂﬁ t hanone LRVS: 358. 20 Exanpl e 97

4-{4-|\/E hyl - Myl H pyrrol of 2, 3-dl pyri m di n-4yl -am nol- pipe ridine-|
carbon ! -c cI ohexanone Example 70 .

4-Methyl-3-Imethyl-{7TH-pyrrolo[2 3-d]pyrimidin-4-yl)-amino}-piperidine-1-

carboxylic acid biphenyl-4-ylamide

LRMS: 441.

10 Example 71
4-Methyl-3-Imethyl-(7H-pyrrolo[2 3-d]pyrimidin-4-yl}-amino]-piperidine-1-

carboxylic acid (4-trifluoromethyl-phenyl)-amide

LRMS: 433.
Example 72
15 Methyl-(2-{4-methyi-3-[methyl-{7H-pyrrolo[2,3-d]pyrimidin-4-yl)- aminoji-
piperidine-1-sulfonyl}-ethyl}-carbamic acid benzyl ester
LRMS: 501.
Example 73
Cyclopropyl-{4-methyl-3-[methyl-{7H-pyrrolof2,3-dlpyrimidin-4-yl)- amino]-
20 piperidin-1-y{}-methanone
LRMS: 314,
Example 74

Cyclobutyl-{4-methyl-3-[methyl-(7H-pyrrolo[2 3-d]pyrimidin-4-y1})- amino]j-
piperidin-1-yl}-methanone

25 LRMS: 328.

Example 75
Tetrahydro-furan-3-carboxylic acid methyi-(2-{4-methyl-3-[methy!-(7H-

pyrrolof2,3-d]pyrimidin-4-yl)-amino]-piperidine-1-sulfonyl}-ethyl)-amide
30 LRMS: 465.

Example 76
Cyclohexanecarboxylic acid methyl-(2-{4-methyl-3-[methyl-(7TH-pyrrolo[2,3-

dlpyrimidin-4-vi)-aminol-piperidine-1-sulfonyl}-ethyl}-amide




LRVS: 370. Exanple 98 344-Met hyl - 3-finet hyi - (7H pyrrol of 2, 3-dl pyrizn§ Q& 4004
yl -am nol- pipe ridine-I carbon 1 -c clohexanone 25 LRMS: 370. Exanple 99
4-Meth |-3- t 7H rolo 2 3- imdin-4- i -amno - i erighne-"1L. - .

car boxyl o T O G e S I S de 30 LRNE 413 Exa{%p’?@"%‘ﬁ”“
[4-({4-Methyl -3- methyl-{7H pyrrol of 2, S-ﬂ?pyri m di n-4-yi)-am nol -

pi peridi ne-1- carbonyl }-am no)-phe il-acetic acid 2 3 DEC 2004 WO 02100661
PCT/ 1 BOLl/ 00975 -45 LRMS: 423. Exanple 101

(4- Ami no-piperidin-1-yl)-{4-methyl-3-[nethyl-(7H py rolo 2

3-dl pyri m di n- 4-YRMSa#¥ Aol - pi peri di n-1-yl } - met hanone hydrochloride 5 LRVS:
408. Exanple 102 4-Meth 1-3- neth IE a7 1o’ F la 2 3-d rimdin-4- 1 -amno -
I eridine-1- carboxylic acid (6-mnet hylf——'ﬁéw—nﬁ i n-2-yl )-am de LRVS: 380. 10
Exanpl e 103(517-NedHloto-4AH-ihdaBRY)-H43metiii3-Imethi-(TH-p{@ob[33H]pyFimidia=4- | -
amno - piperidine-i I rrolidin-2-one LRVs: 371. Exanple 104 15 1-Benz I|-3
4-meth 1-3- meth |- 7H rr ! ipeniginttvti-methanong; no -

pi peridigne-| - car pgjpg-hspyrrol i din-2-one LRVS: 447. 20 Exanple 105

Example 78
4-{{4-Methyl-3-[methvi-{7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino}- piperidine-1-

carbonyl}-amino)-benzoic acid

LRMS: 409.

10 Example 79
{1-Benzooxazol-2-yl-4-methyl-piperidin-~-3-yl)-methyl-(7H-pyrrolo]2,3-

d]pyrimidin-4-yl)-amine

LRMS: 363.

Example 80
15 - (1H4ndol-2-y}}-{4-methyi-3-[methyl-(TH-pyrrolo[2,3-d]pyrimidin-4-yl}-amino}-

piperidin-1-yl}-methanone

LRMS: 389,

Example 81
(5-Fluoro-1H-indol-2-yl}-{4-methyl-3-[methyl{7H-pyrrolo[2,3-d]pyrimidin-4-yl)-
20 aminol-piperidin-1-yl}-methanone
LRMS: 407.
Example 82

{5-Methoxy-3-methyl-benzofuran-2-yl}-{4-methyl-3-[methyl-(7TH-pyrrolo[2,3-

dipyrimidin-4-yl}-amino]-piperidin-t-yl}-methanone
25 LRMS: 434,

Example 83
{5-Chloro-benzofuran-2-yi}-{4-methyl-3-imethyl-(7H-pyrrolo[2,3-dlpyrimidin-4-

vi}-amino]-piperidin-1-yl}-methanone

30 LRMS: 424.

Example 84
{4-Methyi-3-[methyl-{7TH-pyrrolo[2 3-d]pyrimidin-4-yl}-amino]- piperidin-1-yl}-

{5-nitro-benzofuran-2-yli-methanone




" 4-Meth | -3- nmeth1- 7H rrolo 2 3-d rimdin-4- | -amno - i eridiaam 2004
carboxylic acid (5-trifluoronethyl pyridin-2-yl)-amde LRVS: 434. d

106  4-Met hyl - 3-finet hyl - (7H pyrroi of 2. 3-dl pyri m di n-4-yl ) ;ap 3
cl ohexané\ﬁ%%%’&@ %ic acid 4-c ano-hen | -anide 25 LRVB: 38'9&[1?@9100% 107

4-Meth |-3- meth |- 7H rrola 2 3-d imdidn-4- |l-amino - i eridine-1- carbo
lic acid 4-carbanp |-hen | -am de 30 LRVS: 408. Exanple 108 4-Meth |-3- neth
|- 7H rrolo 2 3- rimdin-4- | -amno - i eridine-1- carboxylic acid

(4-sul anoyl - phenyl -anide 2 3 DEC 2004 WD 02/ 00661 PCT/|BOL/ 0097-5 - 46
LRVS: 444. ExaniRM30e8s.

4- Met hyl - 3- (et hyl - (7H pyrr ol of2,3-gl gﬁl’l g@f' n-4-yl)-am nol piperidine-|
~carboxylic acid (5-nethyl -thiazol : de 5 LRMS: 386. 10 Exanple 110
4-Meth | -3- (gRilods- 273,|:H|h Hed-Berzctufhri-P - robi[ng- 1-
carboxylic aci T or ) ol - 2- -am de LRVS: 491. Exanple
- 111 4- Met hyl -3Irret i 3 PEAICHY A 1Y ? = - pi peridi
ne-1 - ﬁr bo)M ¢ %ms met hyI -th| azol -2-Vi)-am de LRVS: 386. Exanpl e 112 15
Azetidin-1-yl - 4{- hyT="3-; met hyl - (7H pyrrol oi 2, 3-dl pyri m di n-4-yl)-am nol -
pi peridin-I-yl } met hanone hydrochl oExdmpldRb: 365.
(4-Hydroxy-piperidin-1-yl)-{4-methyl-3-[methyl-(7H-pyrrolo2,3-d]pyrimidin-4-
y)-amino]-piperidin-1-yl}-methanone
LRMS: 373.
10 Exampie 87

1-(2-{4-Methyl-3-[methyi-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]- piperidine-

1-carbonyl}-benzofuran-5-yi)-ethanone

LRMS: 432.

Example 88
15 1-(3-Methyl-2-{4-methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}- amino]-

piperidine-i-carbonyl}-1H-indoi-5-yl}-ethanone

LRMS: 445.
Example 89
[1-(5-Chloro-benzothiazol-2-yl}-4-methyl-piperidin-3-yl}-methyl-{7H-
20 pyrrolof2,3-dlpyrimidin-4-yl)-amine
LRMS: 413.
Example 90

{3-{4-Methyl-3-[methyl-{TH-pyrrolo[2 3-d]pyrimidin-4-yl}-amino]- piperidine-1-

carbonyl}-3-aza-bicyclo[3.1.0]hex-6-yl)-carbamic acid tert-butyl ester
25 LRMS: 470.

xample 91
3-{4-Chloro-phenoxy)-1-{4-methyl-3-[methyl-(7H-pyrroiof2,3-d]pyrimidin-4-yi)-

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

30 LRMS: 428.

Exampie 92
A-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-piperidine-1-

carhboxylic acid pyridin-2-ylamide




20 Exanple 113'2- 4-Meth 1-3- nmeth |- 7H rrolo 2 3 d rimdin-4- 12?% ,,[]m
eridine-1 - carbon 1 -amno -thiazol-4- | -acetic acid ethyl ester

458. Exa 4 4-Meth 1-3- meth |- 7H rrolo 2 3-d rimdi no -
eri di ne- Oé)gt%Wylic acid (4, 5-di methyl -t hi azol - 2-yl ) - am cfhg‘? E’ﬂw 400.
Exanpl e 115 4-Meth 1-3-meth 1- 7H rrol 0% 3-d rinidin-4- -amno - i

eri di ne-1- carbonyl}-am no}-thiazol-4 yll-acetic acid 30 LRI\/IS. 430. Exanpl e
116 4- Met hyl -

jmet hyl - (7H pyrrol of 2, 3-dl pyri m di n-4-vl)-am nol - pi peridine-11- carboxylic
aci d benzot hi azdlRMSyB&@eri de 2 3 DEC 2004 WD 02/ 00661 PCT/ B01/ 00975 -47

LRMS: 422. Exanple 117 4-Meth |- 3- H pyrrolo[2 3-d] rimdin-4-yl
-amino - i peridine-1 - carbolic acir%#lgigél-z lam de 5 LRVs: 372. 10
Exanpl e 118 t¢4\Milethyi-Brmatbiyh(7H- pwoldrmmeLanainm-mchmm@i ﬂ)lpe&ﬂim1- i
eridine-1- carboxylic acl d.
{6-(2-di net hyl am rgare AP : g 3 PN 2. Exanple 119
N 4- Chloro- hen% 324§6math | - 3- math | - 7H- rroIo 2 3-drimdin-4- 1 -
am noj - p| peridi n-1-yl}-acetam de LRVMS: 413. Exanple 120 15

N, N-Di et hyl - 2-{4- et hyl - 3-f net hy| -Ex@rhplerddol of 2, 3-dl pyri m di n-4yi ) -am ncl -

4-Methyl-3-fmethyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-piperidine-1-

A-—

carboxylic acid {5-chloro-pyridin-2-yl)-amide
LRMS: 400.

10 Example 95
3-{4-Methyl-3-[methyl-(7H-pyrroic[2,3-d]pyrimidin-4-yl}-amino]- piperidine-1-«

carbonyl}-cyclopentanone

LRMS: 356.

Example 96
15 (Q-Hvdroxv-cvclopentyl}-{4-methvl-3-[methyl-(7H-pyrrolo[2,3-d}pvrimidin-4-vl)-

amino]-piperidin-1-yl}-methanone

LRMS: 358.
Example 97
4-{4-Methyl-3-[methyl-(7H-pyrrolof2 3-d}pyrimidin-4-yl}-amino]- piperidine-1-
20 carbonyl}-cyclohexanone
t RMS: 370.
Example 98

3.{4-Methyl-3-fmethyi-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]- piperidine-1-

carbonyl}-cyclohexanone

25 LRMS: 370.

Example 99
4-Methvi-3-[methyi<{7H-pyrrolo[2,3-djpyrimidin-4-yl)-amino]-piperidine-1-

carboxylic acid (5-nitro-pyridin-2-yl)-amide
30 LRMS: 413.

Exampie 100
r4-({4-Methyl-3-[methyl-(7H-pyrrolo[2,3-dipyrimidin-4-yl)-amino]- piperidine-1-

carbonyli}-amino)-phenyl]-acetic acid




I eridin-1- [ -acetam de LRMS: 331. Exanple 121

4- Met hyl - 3-(met hyl - (7Hpyrrol of 2, 3-d]p imdin-4-yl)-amno - i er2c3|BECIL[b%
carboxylic acid 6- 2- rrolidin-1- I-eth amno - ridin-3- mde L

478. ExanPPI29P1 2 f5- ({4- Met hyl -3-[nmethyl - (7FprrroIof2P§T”30”m”7°
rimdin-4-yl)-am no]-piperidine- 1l-carbetd-I -amno - ridin-2- la -eth !
-carbamc acid tert-bu | ester 25 LRMS: 525. Exanple 123 4-Meth |-3- neth

|- 7H rrolo 2 3-d imdin-4- | -amno - i eridine-l1- carbox lic acid 6-
2-am no-ethox - idin-3- | -amde 30 LRVS: 425. Exanple '124 4-Meth |-3- meth
|- 7H rrolo 2 3RMSi4R3xdin-4- | -amno -pipe ridi ne-1 - carboxlic acid
4-meth Isulfamp I-hen | -am de 3 DEC 2004 WO 02/ 00661 -48 LRVS: 458. PCT/1
_H) 1/00975 Exanpl e 125 Example 101

4- Met hyl - 3- 15 I I L di i ROy At LA.ine-1

car boxylic ™ :
. 4-Met hyl - 3- (et hyI (7mnl-oinﬂrﬂhr3-1d\l'lbmethanbm nvdﬂolchlcmﬂmol pi peri d ine-1
carboxylic acid gﬁegrs‘why , 3,41t hi adi azol -2-yl -am de LRMS: 387. Exanple
127 4- Met hyl - 3-f (7H-pyrro|of23d|pvr|md|n4yl) anmi no] _piperid i
ne-1- car boxyl ic acid (4-nethylsul fexanipepioznyl ) - am de hydrochl oride LRVS:
495.

4-Methyl-3-[methyl-(7H-pyrrolol2,3-dlpyrimidin-4-yl}-amino]-piperidine-1-

carboxylic acid (6-methyl-pyridin-2-yl)-amide
LRMS: 380.

10 ‘ Example 103
1-Methyl-4-{4-methyl-3-[methyl-( TH-pyrrolo[2,3-dipyrimidin-4-yl}- amino]-

piperidine-1-carbonyl}-pyrrolidin-2-one

LRMS: 371.
Exampie 104
15 1-Benzyl-3-{4-methyl-3-[methyl-(7 Hgyrrolo[2,3-d]pvrimidin-#-'vl)- amino]-
piperidine-1-carbonyl}-pyrrolidin-2-one
LRMS: 447.
Example 105
4-Methyl-3-fmethyl-{7H-pyrrolof2 3-d]pyrimidin-4-yl}-amino]-piperidine-1-
20 carboxylic acid (5-trifluoromethyl-pyridin-2-yl}-amide
LRMS: 434.
Example 106

4-Methyl-3-[methyl-(7H-pyrrolo]2,3-dlpyrimidin-4-yl}-amino]-

cyclohexanecarboxylic acid {4-cyano-phenyl}-amide

25 L RMS: 389.

Example 107
4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d}pyrimidin-4-yl)-amino]-piperidine-1-

carboxylic acid {4-carbamoyl-phenyl)-amide
30 LRMS: 408.

Example 108
4-Methyl-3-[methyl-(7TH-pyrrolo[2,3-dlpyrimidin-4-yl)-amino]-piperidine-1-

carboxylic acid (4-sulfamoyl-phenyl}-amide




Exanpl e 128 15 Methyl - 4-net hyl - ' "
-(1-phenyl -ethyl)-piperidin-3-yll-(7Hpyrroly 2 3- dlp_yrimdin-4- ﬁﬁ &%@n@ah

|
LRVS: 35 anple 129 3-H dro - rrolidin-I- 1 - 4--net hi- 7H |
rrolo 2 g’-oo‘?z?‘%"%‘di n-4- yl)-ami nol-pi peridin-1-yi}- met hanolbncelenE% |
Exanpl e 130 -46- |

4- Met hyl - 3-fmet hyl - (7H pyrrol of 2, 3-dl pvri m di n-4-yl)-am nol -pi perid ine-1
carboxylic acid tert-butyl ester 25 LRVS: 346. Exanple 131 4-Meth 1-3- neth

|- 7H rrolo 2 3-d imdin-4- | -amno - i eridine-1- carboxylic acid

4- Met hyl - 3-(met hyl - (7H pyrrolo[ 2,3 viimdin-4-yfl-am nol -piperid ine-1
carboxvlic acid 4-meth anesulfonyl—ﬁﬁglﬂﬁE de 2..3 DEC 2004 WO 02/ 00661
PCT/ 1 BOL/ 00 i

4- Met hyl - 3-

carboxylic aC| d (4 acecalrzo)

144- Met.hyl. - W | é H-pyrrolo
2, 3-dl yrlmdl é ? imi nol -pi peridin-1-yl} 2-hen |-ethane-1 2-di one LRMVS:
378. 10 Exanple 135 Methyl -f4- et Bxhmiptd $t0ret hyl am no- pyri mi di n-4

yl ) - pi peridin-3-yl | -f?H
4-Methyi-3-imethyl-(7H-pyrrolo[2,3-dlpyrimidin-4-yl}-aminol-piperidine-1-

carboxylic acid (5,6-d|chIoro-benzothlazol-Z-vl)-amlde

LRMS: 491.

10 Example 111
4-Methyl-3-[methyl-(7TH-pyrrolo[2_3-dlpyrimidin-4-yl}-aminol-piperidine-1-

carboxylic acid {(4-methyi-thiazol-2-yl)-amide

LRMS: 386.

Example 112
15 Azetidin-1-yl-{4-methyl-3-[methyl-(7H-pyrrole[2,3-dlpyrimidin-4-yl)-amino]-

pipéridin-1 -yl}-methanone hydrochloride

LRMS: 365.

Exampie 113
[2-{{4-Methyl-3-[methyl-(7TH-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]- piperidine-1-

20 carbonyl}-amino)-thiazol-4-vl]-acetic acid ethyl ester
LRMS: 458.
Example 114

4-Methyl-3-[methyl-(7H-pyrrolo[2.3-d]pyrimidin-4-yl}-amino}-piperidine-1-

carboxylic acid (4,5-dimethyl-thiazol-2-yl}-amide

25 LRMS: 400.

Example 115
[2-({4-Methyi-3-[methyl-{7H-pyrroiof2, 3-d]pyrimidin-4-yl}-amino]- piperidine-1-

f4- (2-di net hyt ddRMS: #4441yl ) -t hi azol - 2-yl -am de 30 LRVS: 443. Exanple 132
|
|
|
|
|

carbonyl}-amino)-thiazol-4-yl}-acetic acid
30 LRMS: 430.

Example 116
4-Methyi-3-[methyl-{7H-pyrrolof2,3-d]pyrimidin-4-yl)-amino]-piperidine-1-

carboxylic acid benzothiazol-2-ylamide




pyrrolo 2,3-d]pyrimdin-4-yl)-am ne LRVS: 353. Exanple 136 15 ) E 04
Met hyl -[ 4-nmet hyl - 1- (6-pyrrolidin-1_-yl-pyrimdin-4-yl)-piperidin-3 @ID @ m
pyrrolo f2,3-dl pyrimdin-4-yl)-am ne LRMS: 393. 20 Exanpl 6 Be
nzyl ani nb"(b ‘?Oﬁg’é in-4-yl)-4-nethyl -pipe ridin-3-vll-neth CJ‘%QE“"W rolo
f2,3-d] pyrimdin-4-yl}-am ne LRVS: 429.-4Exanpl e 138
N, N-Di net hyl -N - (6-{4-net hyl - 3-fnet hyl - (7H pyrrol of 2, 3-dl pyri m di n- 4- yf
am no] - pi peridin-1-yl}-pyrimdin-4-yl)-ethane-1, 2-diam ne 25 LRMS: 410.
|

Exanpl e 139
1146- Chl or o- pyr LRivi$: @#24- y| } - 4- met hyl - pi peri din-3-yl ] -methyl - (7H pyrrolof2 3
drimdin-4- | -amne 30 LRMS: 358. Exarrplq 140 11 2-Fl uoro-benz |

- 4- et hyl - pi per|d| n-3- 4 -nmeth |- 2 3- dlpyrimdin-4-yl)-amne 2
3 DEC 2004 Vidrietn QR eGn /(bﬁWrPcQ%Fz‘Ss-mﬁsﬂuh%a viRdmiiABiberidthe 4.1

-2-Chloro- rfmr —4-Ter nyT=plrpert drn- 3- - - 7H Trola 3-

d] pyrimdin-4Y)- am ne 5 LRMBboX§EC aM@wl-Zg@xﬁld
1-(4- or o- pyrl_ -2-yl)-4-nethyl -pi peridin-3-yll methyl-[7H pyrrol oj 2, 3-
"LRMS: 359. 10

Example 118
4-Methyl-3-[methyl-{7TH-pyrrolo[2,3-d]pyrimidin-d-yl)-amino]-piperidine-1-

d] pyri m di n-

carboxvlic acid [6-{2-dimethylamino-ethylamino)-pyridin-3-yl]-amide

LRMS: 452.

10 7 Example 119
N-{4-Chloro-phenyl)-2-{4-methyl-3-{methyl-{7H-pyrrolo[2,3-d]pyrimidin-4-yl}-

aminol-piperidin-1-yl}-acetamide

LRMS: 413.

Example 120
15 N, N-Dimethyl-2-{4-methvyl-3-Imethyl-(7H-pyrrolof2,3-d]pyrimidin-4-yl}-amino]-

piperidin-1-yl}-acetamide

LRMS: 331.

Example 121
4-Methyl-3-Imethyl-{7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-piperidine-1-

20 carboxylic acid [6-(2-pyrrolidin-1-yl-ethylamino)-pyridin-3-yl}-amide
LRMS: 478.
Example 122

{2-[5-({4-Methy]|-3-Imethyl-(7H-pyrrolo[2,3-dlpyrimidin-4-yl)-amino]-piperidine-

1-carbonyll-amino)-pyridin-2-yloxy]-ethyl}-carbamic acid tert-butyl ester

25 LRMS: 525.

Example 123
4-Methyl-3-[methyl-{7H-pyrrolo]2,3-d]pyrimidin-4-yl}-amino]-piperidine-1-

carboxylic acid [6-~(2-amino-ethoxy)-pyridin-3-yll-amide

30 LRMS: 425.

Example 124
4-Methyl-3-[methyl-{7H-pyrrolo[2, 3-d]pyrimidin-4-yl)-amino]-piperidine-1-

carboxylic acid (4-methylsulfamoyl-phenyl}-amide



I

Exanpl e 143 Methyl -[4-nethyl -1 -(2-nethylam no-pyrim din-4-yl)- pltgz q@ 2004 ‘
n-3-yfl-(7H rrolo 2 3-d rimdin-4- | -amne LRVS: 353. Exanple T |

Met hyl | -(4-pyrrolidin-I-yl-pyrimdin-2-yl)- plper | ]1-(7H
pyrr ol o[«”g‘i’é%@h mdi n-4-yl)-amine LRVS: 353. 20 ExanpleP’ ijén‘"”"% 7S
4- Met hyl - 3-[ met hyl - (7H yrrol o[ 2, 3- dl py#8-i di n-4-yi ) - am nol - pi peri di ne- 1-
carboxylic acid (3-nethyl-isoxazol-5-yi)-am de LRVS: 370. Exanple 146

4-Met hyl -3-[meths[-(7H pyrrol o[ 2,3-dip rimdin-4-yl)-am no]-piperidine-1
carboxylic acid (3-nethyl-isoxazol -4-yi)-amde 25 LRMS: 370. xanple 147

4- Met hyl - 3-[ metRmIS: 468H pyrrol of 2, 3-d] pyri m di n-4-yl)-ani no} - pi peridine-1 -
carboxylic acid (5-nethyl-isoxazol -_3- yl)' ? de 30 LRMS: 370. Exanple 148

4- Met hyl - 3-fi net hyl - (7H—pyrr0| o[ 2, &éﬁﬁﬁ-ﬁldl n-4-yl)-amno] - piperidi ne-1

car boxylic aglnﬁ{?t(] 5 g%m 02/ 00661
PCT/ 1 B0O1/ 009

yrrol o[ 23-dl pyri ni di readbgxylicaavich (4 trmtmelsctllfneyl}phﬁ_ay_bﬂxﬂ_ﬂﬁc aCI d

i soxazal - 3-yl am?@ 4% I\/B 356. Exanpl e 150
N- Met h 3{4 finethyl-(7Hpvrrolo 2,3-dl Vrimdin-4-yl)-amnol i

eridin-1- ro i onam de Example 126

4-Methyl-3-[methyl-(7H-pyrrolof2,3-d]pyrimidin-4-yl}-aminol-piperidine-1-

carboxytic acid (5-methvyl-[1,3 4]thiadiazol-2-yl)-amide
LRMS: 387.

10 : Example 127
4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]- piperidine-1-

carboxylic acid (4-methylsulfamoyl-phenyl)-amide hydrochloride

LRMS: 495,
Example 128
15 Methyl-[4-methyi-1-{1-phenyi-ethyl)-piperidin-3-yl]-{7H-pyrrolo[2 ,3-
' dlpyrimidin-4-yl}-amine
LRMS: 350.
Example 129
{3-Hvdroxy-pyrrolidin-1-vi}-{4-methyl-3-[methyl-{7H-pyrrolo{2,3-d]pyrimidin-4-
20 vl)-amino]-piperidin-1-yl}-methanone
LRMS: 359.

Example 130
4-Methyt-3-[methyl-{7H-pyrrolo[2,3-d]pyrimidin-4-y)-amino]-piperidine-1-

carboxylic acid tert-butyl ester

25 LRMS: 346.

Example 131
4-Methyl-3-fmethyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-piperidine-1-

carboxylic acid [4-{2-dimethylamino-ethy})-thiazol-2-yl]-amide
30 LRMS: 443.

Example 132
4-Methvi-3-Imethyl-(7H-pyrrolo[2.3-dlpyrimidin-4-yl}-amino]-piperidine-1-

carboxylic acid 4-methanesulfonyl-benzylamide




LRVS: 331. 10 Exanple 151 23 DEC 2004
1- (4-Methyl -3-finethyl-(7H pyrrol of 2, 3-dl pyri m di n-4-yl)-am nol - pi peridin
1-yl') proRdsene LRVS: 302. Exanple 152 15 PCT/ABOL/009TS _
(4-Meth)Ll-3-finethyl-(7H pvrrol 0(2 3- dlgyrl m di n-4-yl ) -am no! - pi peri di I -
yl }- oxo-acetic acid nethyl ester 32. 20 Exanple 1 53
(1- Cycl ohexyl net hyl - 4- net hyl - pi peri d| n-3-Vf)-meth | -(7H pyrrol of 2,3
dl pyrimdin-4-yl)-am ne LRVS: 342. Exanple 154 fl
. (5- Am no-t hi azol - 2- yl‘} 4- et hyl - pi peridin-3:yll-methvl-(7H pyrrol of 2, 3-

dimidin-4- | -akiRMS 387 RVE: 344. 30 Exanple 155
Met hyl - (4- et hyl - pi peridin-3-yl)-(g id 3pf 2,3-d | pyrimdin-4-yl)-amne
LRVS: 246. Exanple 156 _EL‘
3- { 4- Met hy| - &Mathethrime(yHT-pyoiodd [2, B iHypynidin-divii-amino]l -piperidinept -per i di n-1 -
>|;|C}I'/ ?58)1(/00859? oni c aci r!r,ii h%/g”d ?EgggwlrsRlngo‘ﬁ phenvﬁ-amu 2004 WO 02100661
1- Benzenesul fonmizmst hgs.- 4- met hyl - pi peridin-3-yl)-nethyl- 7H pyrrolof 2, 3-
dl pyrim din-4-yl)-amne LRVS: 400. 5

Example 134

1-{4-Methyl-3-Imethyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-piperidin-1-yi}-

2-phenyl-ethane-1,2-dione

LRMS: 378.

10 Example 135
Methyl-[4-methyl-1-(6-methylamino-pyrimidin-4-yl)-piperidin-3-yl]-(7H-

pyrrolo]2.3-dipyrimidin-4-yli-amine

LRMS: 353.
Example 136
15 Methyi-[4-methvyi-1-{6-pyrrolidin-1-yl-pyrimidin-4-yl)-piperidin-3-yl}-{7H-
pyrrolo[2,3-d]pyrimidin-4-yl)-amine
LRMS: 393.

Example 137
MM-(6-Benzylamino-pyrimidin-4-yl}-4-methyl-piperidin-3-yll-methyl-(7 H-

20 pvyrrolof2,3-d]pyrimidin-4-yl}-amine
LRMS: 429,

Example 138
N,N-Dimethyl-N'-(6-{4-methyl-3-Imethyl-(7TH-pyrrolo[2,3-d]pyrimidin-4-yl}-
aminol-piperidin-1-yl}-pyrimidin-4-yl}-ethane-1,2-diamine
25 LRMS: 410.

Example 139
[1{6-Chloro-pyrimidin-4-yl}-4-methyl-piperidin-3-yl}-methyl-(7H-pyrrolof2,3-

dlpyrimidin-4-yl}-amine

30 LRMS: 358.

Example 140
[1-{2-Fiuoro-benzvl)-4-methyl-piperidin-3-vl]-methvl-(7H-pvrrolo[2,3-
dlpyrimidin-4-yl}-amine




anone

Exanpl e 158 (3-Hydroxy-pyrrolidi n-1-yl)-{4-nethyl-3. %3 2[]{]!1

[met hyl - (7H pyrrol o[ 2, 3-djpyrimd in-4- yl)-am nol -piperidin-1-yl
LRVS: 359, e 159 10 1-t4-Methyl-3 5
(et hyl - BWLI':%@@&M o[ 2, 3-d) pyri m di n- 4-y1 ) ani no] _pi peri i n PEIJPPL0097S
propane-|, 2-dione LRVS: 316. 15 Exanple-~ B0 4- Met hyl -3-[methyl -(7 H
-pyrrolof 2,3-dl pyri md i n-4-yl)-amn ol-pipe rid i ne-1- carboxylic acid
(6-sul fanmoyl -pyridin-3-_yl)-am de LRVS: 445 Exanple 161

4- Met hyl - 3-[ met hyl - (7H pyrrol of 2, 3-d] pyri mdin-4-yi)-amno - _peridine-1
carboxylicaci d (&MSeiA am' no- pyri di n-3-VI) - ani de 20 LRVE: 423. 25 Exanple

162 4-Meth |1 -3- nmeth |- rroI02§ émp|n4 -amno - i eridine-|I-
Elgﬂxrg, f .

carboxylic acid 14- 2-di math | am no ano | -hen | -am de LRMS: 515.
Exanpl e 163 [1428M1638-pBrifriidinbacy b (4eideplyyirgiberidin-3-y[l-methyl-(7H-pyrrolof2,3-
f2,3-d]pyrimdin-4-VI)-am nol -pi peridi ne-1 carboxylic acid

(6-cyano- pyri di n-3-yi)-amn de 30§fﬁfm&ﬂMe 164

4- Met hyf- 3f i neth_ %§7 gyrrolo[2,3_dl pyrimdin-4-yl)-amino]-3,4,5 6 tetrah

dro-2H "1 2' bi 5" -sulfonic acid ridin-2- lamde 2 3 DEC 2004 WO
02/ 00661 PCT/IBOl/ 00975 LRVS: 479 ExaMeaMZSS 4- Met hyl -3-finethyl-(7Hp

yrrol of 2, 3- ]| : iperis e :}yncn%t?. i()('}fli-%yﬁ'ollcﬁz 3-

f6- (pyrrol i d
d]pvnmndm-4-yl}-amme
LRMS: 359,
10 Exampie 143

Methy!-[4-methyl-1-(2-methylamino-pyrimidin-4-yh-piperidin-3-yl]-(7H-

pyrrolo[2,3-djpyrimidin-4-yl)-amine

LRMS: 353.
Example 144
15 Methyl-[4-methyl-1-(4-pyrrolidin-1-yl-pyrimidin-2-yl)-piperidin-3-yl]-(7H-
pyrrolof2,3-dlpyrimidin-4-yl}-amine
LRMS: 353.
Example 145
4-Methyl-3-[methyl-(TH-pyrrolo[2,3-d]|pyrimidin-4-yl})-amino]-piperidine-1-
20 carboxylic acid {3-methyl-isoxazol-5-yl)-amide
LRMS: 370.

Example 146
4-Methyl-3-[methyl-(7H-pyrrolof2,3-dipyrimidin-4-yl}-amino]-piperidine-1-

carboxvlic acid (3-methyl-isoxazol-4-yl)-amide

25 LRMS: 370.

xample 147
4-Methyl-3-[methyl-(7H-pyrrolof2,3-d]pyrimidin-4-yl}-aminol-piperidine-1-

carboxylic acid {5-methyl-isoxazol-3-yl)-amide
30 LRMS: 370.

Example 148
4-Methyl-3-[methyl-(7H-pyrrolof2,3-d]pyrimidin-4-yl)-amino]-piperidine-1-

carhboxylic acid (5-tert-butyl-isoxazol-3-yl)-amide




5 LRVE: 463. Exanple 166 2-1nidazol-I-yl-1-44-nethyl-3-[nmethyl - (7§3 EEC 7004
yrrol of 2, 3-dl pyri m di n-4-yl)-am nol piperidin-I-yl}-ethanone LRVS: 354. 10
Exanpl e 167 4-Methyl-3-finethyl-(7H pyrrol o[ 2, 3-dl pyri m qj -4 - am
no] - 3, 4, B0 &8} ahydr o- 2H-f | , 2' 1bi pyri di nyl - 5' - car boxyl | ?é;rélu &w#é%ﬁyl ami de
LRVS: 380 Exanple 168 15 {4-Methyl -3--dteth |- 7H rrolo 2 3-d rinmdin-4- 1
-amno -3 45 6- tetrah dro-2H 1 2' bi pyri dI-5- (-nmor holin-4- I-meth a
none LRMS: 436. Exanple 169

5-(t4-Methyl -3-(methyl -(7H pyrrol of 2, 3-dl pyrimidin-4-yl)-amno - iperidine-1
20 car bonyl } - aniRE)S:py2i di ne- 2- car boxylic acid propylanm de LRVS: 451.

Exanpl e 170 4-Methyl -3-f nethyl -(7 rrol OLJZ, 3-d1l pyrimidi n-4-yll-ami

nol - 3,4, 56- tetrahydro-2HF1, 2']| bi%@lﬁﬁlﬁ- 5' -carboxylic acid am de 25

LRMVS: 366. Eyé I-3 finethyi-{7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino}-piperidine-1-
4-|\/Ethy|-3-[mﬂ-‘p‘y¥'r(c‘)l—%ﬁ- of Z;3-dlrpyrimdin-4-yl')-amno -3,4,5,6 tetra
hydro-2Hfl 2'1 b ipyri di marbexylicoadidisexazpl-Bylamiglel RVS: 348. Exanpl e 172
4-Methﬁ-3- metE IM ,7:{;51&6rrolo 2 3-drimdin-4- 1 -amno - i eridine-1-
carboxyl i ¢ aci d-BM$+3 di ne- 1-sul fon 1 -hen | -anide 2 3 DEC 2004 WO
02/ 00661 PCT/1B01/ 00975 -54 LRVS: Bdmplexihopl e 173
4- Met hyl -3-[ et hyl - (7H-pyrrol ol 2, 3-dl pyrim din-4-_| -aninol piperidine-1
Y [N-Me hylS3-{4-Pn¥athvl-3-[methyl-( -pyrro o[2,3-d]pyrlmlmn-gjd)ParRmo]- .
piperidin-1-yl}-propionamide
LRMS: 331.
10 * Example 151
1-{4-Methyl-3-Jmethyl-{7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino}-piperidin-1-yl}-
propan-2-one
LRMS: 302.
Example 152

15 {4-Methy!-3-imethyl-(7H-pyrrolo[2.3-d]pyrimidin-4-yl)-amino}-piperidin-1-yl}-

oxo-acetic acid methyl ester

LRMS: 332.

Example 153
{1-Cyclohexylmethyi-4-methyl-piperidin-3-yi)-methyl-(7H-pyrrolo[2,3-

20 d]pyrimidin-4-yl)-amine
LRMS: 342.

Example 154
[1-(5-Amino-thiazol-2-yl)-4-methyl-piperidin-3-yl]-methyl-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)-amine

25 LRMS: 344,
Example 155
Methyl-(4-methyl-piperidin-3-yl}-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
LRMS: 246.
30 Example 156

3-{4-Methvi—3-[methvl-(7H-pvrrolo[2,3-d]pvrimidin-4—yl)-amin o]-piperidin-1-yl}-
3-oxo-propionic acid methyl ester

LRMS: 346.




carboxylic acid | 4-(norpholine-4-sul fonyl)-phenyl]-amde 5 LRMS: 5%@ IC 72004
Exanpl e 174 ( 3- Hydr oxy- pyrro | idi n-l-yl)-{4-rrethy| 3- (et hyl - ZI— IE

| o[ 2, 3-d din -4- -amino - i eridin-1- methanqqg 59. 10
Exanpl e &‘%Mﬁ&k@th13 rrethl TH rroI023dr|md|n4 ’!léﬁlﬂ}/ﬁggﬁ

eridi ne-1- carboxylic acid f6-(norph ned&- carbon | - r|d|n3 I -amde
LRMS: 479. Exanple 176 15 4-Meth |-3- nmeth |- 7H rrolo 2 3-d rimdin-4- 1
-amino - i eridine-1- carboxylic acid

f 6- (nmor phol i ne- 4- car bonvi)-pyri din-3-Vil-am de LRMS: 479. 20 Exanple 177
2-1mdazol -1 -yl -1-{4-nmethyl - Frret 1@ @yrroIoIZSdeyrlmdln4y -am no
pi peridin-|; et ha Pone : 78 4- TH
rrolo 2 3-d : L =T : : , 2 - 3-

| am de 25 LRMS: 356 Exanpl e 1% &]&,,WML!?Ea h |- 7H rolo 2 3 d
imdin-4- 1 -amno - i eridine=T=

(2, 5-di met hyl - 2HRH: 40@1 - 3yl ) - ami de 30 LRI\/IS 383 Exanple 180 4-Meth | -3-

meth | = 7H rrolo 2 3-d rimdin-4-_| - i ridine-1 - carboxylic acid
5-c cldro l-2- meth |-2H razol - 3-@@—2@2 3 DEC 2004 WD 02/ 00661

PCT/ | BO1/ O@RMbdrox§5p e RMEin4091-{4-methyl-3-{methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-

yl}-aming]-piperidin-1-yl}-methanone

L RMS: 358.

Example 159
10 1-{4-Methyl-3-[methyl-(TH-pyrrolo[2, 3-d]pyrimidin-4-yl}-amino]-piperidin-1 -yl}-

propane-1.2-dione

LRMS: 316.
Example 160
4-Methyl-3-[methyl-(7H-pyrrolo{2,3-d]pyrimidin-4-yl}-amino]-piperidine-1-
15 carboxylic acid (6-sulfamoyl-pyridin-3-yl)-amide
LRMS: 445.
Example 161

4-Methyl-3-[methyl-{7H-pyrrolof2 3-d]pyrimidin-4-yl)-amino]-piperidine-1-

carboxylic acid {6-acetylamino-pyridin-3-yl)-amide
20 LRMS: 423.

Example 162 ‘
4-Methyl-3-[methyl-(7H-pyrrolof2,3-d]pyrimidin-4-yl)-amino]-piperidine-1-
carboxylic acid [4-(2-dimethylamino-ethylsulfamoyl})-phenyl]-amide

LRMS: 515.
25
Example 163
4-Methyi-3-[methyl-(7H-pyrrolof2,3-d]pyrimidin-4-yl)-amino]-piperidine-1-
‘ carboxylic acid (6-cyano-pyridin-3-yl}-amide
30 LRMS: 391.

Example 164
4-Methyl-3-[methyi-(7H-pyrrolof2 3-dipvyrimidin-4-yl}-amino]-3,4,5,6-

tetrahydro-2H-[1,.2']bipyridinyl-5'-sulfonic acid pyridin-2-ylamide




Exanpl e 181 -

4- Met hyl - 3-[ et hyl - { 7H pyrrol of 2, 3-dl pyri m di n- 4-yl ) - am no] - pi peri d’ﬁB\eDnC 2004
carboxylic acid (3-nethyl-isothi azol -5- Vi ]-am de 5 LRVE: | e 182

4- { 4- NetKQ028066k ¢ hy| - (7H pyrrol o 2, 3-dl pyri mi di n-4-yl ) - am ﬁgﬁl}%li%glgﬁ)dl n-'
lmeth | -benzoic acid . LRVBS: 380. 10 $3anple 183

Met hyl -[ 4-met hyl -5' - (pyrro(idine-1 -sulfonyl)-3,4,5, 6-tetrahydro-2H 1 12' bi
ridinl-3- 1 - 7H rrolo[2,3-dlpyrimdin-4-yl)-am ne LRMS: 456. Exanple 184
15. 4-Methyl -3-[methyl -(7H pyrrolo[2,3-dl pyrimdin-4-yl)-amnol-3,4,5,6-

t et rahydro- 2H LRMS:1479pyri di nyl -5" -sul fonic acid nmethylam de LRMVS: 416. 20
Exanple 1 85

4-{ 4- Met hyl - 3- [rrethyl (7H pyrrol olé’%ﬂ@ﬁp@a m di n-4-yl ) -amn nol - pi peri di n- |

yl net hy| } - Bane e 4 &hinol-piperidine-1-

pi perldin 1-

144- Met hyl - 3- ( 7H-pyrro|of2 3 dI pyrlmdl -4-yl)-am o) pi peri di n-|

“yll_ ®-azol-H anone 30 LRVS: 354. Exanple 188
Met hyl - [ 4- met hyl - 1 (5 ni tro- benzooggafple2tepl ) - 12i Peridin-3-vil- 7Hpyrr'ol,3
d rimdin-4- | -amine 2 3 DEC 2004 WO 02/00661 PCT/1B01/ 00975

2-lmidazol-1-yl-1-{4-methyl-3-[methyl|-{TH-pyrroio[2.3- d]pvnmld:n-4-yl)-ammo]-

piperidin-1-yl}-ethanone

LRMS: 354.

10 Example 167
4-Methy!-3-methyl-(7H-pyrrolof2.3-d]pyrimidin-4-y{}-amino]-3.4,5,6-

tetrahydro-2H-f1.2"1bipyridinyl-5'-carboxylic acid methylamide

LRMS: 380.
Example 168
15 {4-Methyl-3-Imethyl-(7H-pyrrolof2,3-d]lpyrimidin-4-yl}-amino]-3.4,5.6-
tetrahydro-2H-[1,2']bipyridinyi-5'-yi}-morpholin-4-yl-methanone
LRMS: 436.
Example 169
5-({4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-piperidine-1-
20 carbonyl}-amino}-pyridine-2-carboxylic acid propylamide
LRMS: 451.
Example 170

4-Methyl-3-{methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-3.4.5,6
tetrahydro-2H{1,2"bipyridinyl-5'-carboxylic acid amide
25 LRMS: 366.

Example 171
4-Methyl-3-[methyl-(7H-pyrrolof2,3-d]pyrimidin-4-yl}-amino]-3.4.5,6-

tetrahydro-2H-[1,2"]bipyridinyl-5'-carbonitrile
30 LRMS: 348.

Example 172
4-Methyl-3-[methyl-(7H-pyrrolo]2,3-d]pyrimidin-4-yl)-aminol-piperidine-1-

carboxylic acid [4-{pyrrolidine-1-sulfonyl}-phenyll-amide




-56 LRVS: 408. Exanple 189 4-Meth I-3- nmeth |- 7H rrolo 2 3-d rin"?dj' %_%_Zﬂﬂ'i
-amno -3 45 6- tetrahydro-2H 11, 2'1bi pyridinyl-5"-sulfonic acid E

(2- hydro eth amde 5 LRMS: 446. 10 Exanple 190 -
N-tert- Bu %34 met hyl - 3- [ met hyl - (7H- pgrrol o f2,3-d] pyri HAIHE®AN - ami nol
pi peridin-1- yI rret hyl } - benzenesul f onam de>*LRMS: 471. Exanpl e 191

N- Met hyl - 2- 44- et hyl - 3- 1net hyl - (7H pyrro(o[ 2, 3-dl pyrim di n-4 yl1)-am nol i

pi peridinl -2-oxo-acetam de . LRVS: 331. Exanple 192 15

L1- (5- Et hanesul f onyl - benzooxazol -2 yl) - 4-met hyl - pi peridi n-3-yl 1- et hyl - (7H
pyrro 10 [2, 3-dlpweEi 488di n-4-yl}-am ne LRVS: 455. 20 Exanple 193.

Met hyl - 44- et hyl - | (5 net hyl - benzogfazo! E?Zl )-piperidin-3-yll-(7H pyrro |
0 [2,3-dlpyrimidin-4-yl)-anmne LR Xa . anple 194 4-Meth |-3- nmeth i-

7H rrolo 2 3ppel éth -7 Atof2i3- irrnernl4 aé.h Igi eﬁ&iin‘é1-th| . :
_rre - -

(6-chl oro- py |
uinolin-2- 1- i er|g[gg§LrJacrd14@1m|h@|@ Q—sy_lignm)_mhenyll arnwiene 30 LRMVS:
373. Ex rrple 19}%'\/[5&’5 |-3- meth |- 7H rrolo 2 3-d rimdin-4- | -amno -3
4 5 fi tetrahy ‘f‘ 2' | bi pyridinyl-5"-sulfonic acid am de

Example 174

{3-Hydroxy-pyrrolidin-1-yl)-{4-methyl-3-Imethyl-(7H-pyrrolo[2,3-d]pyrimidin-4-

yl)-amino]-piperidin-1-yl}-methanone

LRMS: 358.

10 Example 175
4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-piperidine-1-

carboxylic acid {6-(morpholine-4-carbonyl)-pyridin-3-yl]-amide

LRMS: 479,
Example 176
15 4-Methyl-3-[methyi-(7TH-pyrrolof2,3-d]pyrimidin-4-yl}-aminol-piperidine-1-
carboxylic acid [6-(morpholine-4-carbonyl}-pyridin-3-yi]-amide
LRMS: 479.
Example 177
2-midazol-1-yi-1-{4-methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino] -
20 piperidin-1-yl}-ethanone
. LRMS: 354.
Example 178

4-Methyl-3-[methyl-(7H-pyrrolo[2.3-d]pyrimidin-4-yl)-amino]-piperidine-1-

carboxvlic acid isoxazol-3-yvlamide

25 LRMS: 356.

Example 179
4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-aminol-piperidine-1-

carboxylic acid {2 5-dimethyl-2H-pyrazol-3-yl}-amide
30 LRMS: 383.

Example 180
4-Methyl-3-Imethyl-(7H-pyrrolo[2, 3-d]pyrimidin-4-yl}-aminol-piperidine-1-
carboxvlic acid (5-cyclopropyl-2-methyl-2H-pyrazol-3-yl)-amide




2 3 DEC 2004 WD 02/00661 PCT/1B01/00975 -57 LRMS: 402. Exanple 1953 DEC 2004
1-{4-Methyl -3-[nethyl - (7H pyrrol o] 2, 3-dl pyri m di n-4-yl)-am nol - pi

peridin-1- 2- rrolidin-1- |-ethane-1,2 -dione 5 LRVS: 37 Le 198
Meth |- H W41 1- 4-meth |-benzooxazol-2- |- i eridi n-B}‘—‘it"Bl?Ii@Egr)’Pol o2
3-d rimdin-4- | -amne LRVS: 377. 10 EX&nple 199

144- Met hyl - 3-[ et hyl - (7H- pyrrol o 2, 3-dl pyri m di n-4-yl)-am nol - pi peridi n-1-yl
} 2-nor holin-4- |-ethane-1 2-dione LRMS: 387. 200 Exanple 15

4- Met hyl -3-[nmethyl - (7H yrrol o[ 2, 3-dl pyri m di n-4-yl)-am nol - pi peridi ne- 1-
carboxylic aci d.RMBeébthnesul fon |- ridin-3- | -am de LRVS: 444. Exanple 201

4-Meth 1-3- meth |- 7H rrolo 2 3-d_rimdid-4- | -amno - i eridine-1- 20
carboxylic acid 6-nethanesul fon |-E¥?—‘HEL"-—@| -am de LRMS: 444. Exanple 202

Meth |- 4- mei iekhvils-frRethivi-[4-Dorans2 2z@pyRimidin-4 v\ efrhihoMpiperidine A rrol o 2

3- dlpyrimdin-4- T -amne 25 LRVs: 408. Exanple 203 4-Meth [-3- nmeth 17H
rrolo 2 3-d rimdin-4carbax id (3pm jigpthipzo aci d
6- met h%nesul fon dyst hgd n-3- | -ami de 30 LRVS: 444. Exanple 204

Example 182

4-{4-Methyl-3-[methyl-{7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-piperidin-{-

ylmethyl}-benzoic acid

. LRMS: 380.

10 Example 183
Methyl-[4-methyl-5'-(pyrrolidine-1-sulfonyl)-3,4,5,6-tetrahydro-2H-

[1,2"1bipyridinyl-3-yl}-(7TH-pyrrolof2,3-d]pyrimidin-4-yl}-amine

LRMS: 456.
_ Example 184
15 4-Methyl-3-Imethyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-3.4.5,6-
tetrahydro-2H-{1,2']bipyridinyl-5-sulfonic acid methylamide
LRMS: 416.
Example 185
4-{4-Methyl-3-[methyi-(TH-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-piperidin-1-
20 ylmethyl}-benzenesulfonémide
LRMS: 415.

Example 186
N-tert-Buty!-4-{4-methyl-3-Imethyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yi)-amino]-

piperidin-1-ylmethyi}-benzenesuifonamide

25 LRMS: 472.

Example 187
1-{4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-piperidin-1-yl}-

2-pyrazol-1-yl-ethanone

30 LRMS: 354.

Example 188
Methyi-[4-methyl-1-(5-nitro-benzooxazol-2-yl)-piperidin-3-yI]-{(7H-pyrrolof2.3-

dipyrimidin-4-yl}-amine




4-Methyl -3-fetfty 1- 7H rrolo 2 3-d rimdin-4- | -amno - i erlziaDBEt 7004
carboxylic acid 6-nethanesulfon |- ridin-3- | -amde 2 3 DEC 2004

02/ 0066 301/})0975 -58 LRVS: 444. Exanple 205 .
Met hyl - 3%8%{'% 1- (6-ni tro-benzooxazol - 2-yi) - pi peri di PCT/IBOL/9TS
n-3-yll-(7Hpyrroloi2,3 d rinidin-4- |-%amne 5 LRVS: 408. Exanple 2.06

Met hyl -1 4- net hyl - 1-(to| uene- 3-sul fonyl) - pi peri di n-3-YL-{7H pyrrol oF2, 3

dl pyri mdin-4-yl)-am ne LRVS: 400. 10 Exanple 207 Methyl - (4-net hyl - |
-(_4-trifluoromethyl-benzenesu | fonyl)-piperidin-3-ytl-(7H

pyrroloi 2, 3- dl pRNBi40ih- 4-yl ) - ani ne LRVS: 454. Exanpl e 208 15- (1-Benzoth

I azol - 2- yI 4- et hyl - pi peri di n- 3- yl% net - (7H pyrrol oF23-

dl pyri mdin-4-yl)-am ne LRVE: 379. =% e 209 11 -5 7-Dineth

- 2- Vi) - 4- met hylmptHyl-3¢maghii-{ 7H-byitelo[R, 3-d{B{fimidin-4-yl)-amino]-34,5,6-

P)Lrrol o[ 2, 3-dI pyr| mdin-4-yl)-amne ine LRVS. 391. Exanple 210 2- 4-Meth
1-3- neth | -teteahvdret24-pt, 2 Tpipyridingl-§-guifonic acic2-bydroxy-ethyl)-amide -

benzo azoI e 6 ?3% ic acid methyl ester 25 LRVS: 421. Exanple 211 Met hyl
44- et -meth benzooxazol -2- S i perid |- 7H p.

rrol 0F2 3 dI pyr| m din-4_ -amne  Example 190

N-tert-Butyl-4-{4-methyl-3-[methyl-(7H-pyrrolol2,3-d]pyrimidin-4-yl}-amino]-

piperidin-1-yimethyl}-benzenesulfonamide
LRMS: 471.

10 Example 191
N-Methyl-2-{4-methyl-3-[methyl-(7H-pyrrolo[2_3-d]pyrimidin-4-yl}-amino]-

piperidin-1-yi}-2-oxo-acetamide

. LRMS: 331.

Example 192
15 [1-{5-Ethanesulfonyl-benzooxazol-2-yl}-4-methyl-piperidin-3-yl]-methyl-(7H-

pyrrolo[2,3-d]pyrimidin-4-yt)-amine

LRMS: 455.
Example 193
Methyl-[4-methyl-1-(5-methyl-benzooxazol-2-yl}-piperidin-3-yl]-(TH~-
20 pyrrolo[2.3-d]pyrimidin-4-yl}-amine
LRMS: 377.
Example 194

4-Methyl-3-Imethyl-(7H-pyrrolo[2,3-dlpyrimidin-4-yl}-aminol-piperidine-1-

carboxylic acid {6-chloro-pyridin-3-yl}-amide
25 [LRMS: 400.

Example 195
Methyi-{4-methyl-1-quinolin-2-yi-piperidin-3-yh-{7H-pyrrolo[2,3-d]pyrimidin-4-

yll-amine

30 LRMS: 373.

Example 196
4-Methyl-3-Imethyl-(7TH-pyrrolo[2.3-dlpyrimidin-4-yi)-amino]-3,4,5,6-
tetrahydro-2H-[1.2"]bipyridiny}-5'-sulfonic acid amide




30 LRMS: 377. Exanple 212 1- 6-Methox -benzooxazol-2- | -4-nmeth |- 4i e 2004
eridin-3- | -nmeth- |- 7H pyrrolo f 2,3-dlpyrimdin-4 yl)-amne 2 gq)l‘_gé qu
WO 02/ 00661 PCT/1BO /00975 -59 LRVS: 393. Exarrpl e 213 Me thyl -1-
5-trifl uOH#eY -benzothiazol-2- |- i eridin-3- |- 7H TP%*JQB%"W
rimdin-4- | -amine 5 LRVS: 447. Exanpl-8/-214 1- 5 7-Dichl or o-benzooxazol - 2-

| -4-meth |- 1 eridin-3- 1 -nmeth |- 7H pyrrolo(2, 3-d] pyri mdin-4-yl)-am ne
LRVS: 432. 10 Exanple 215

L1- (6-Chl oro-pyridi ne-3-sul fonyil -4-nmet hyl - pi peri di n-3-yU net hyl - (7H

pyrrol ol 2, 3- d] pRNSI 400- 4-y1}-am ne LRVS: 422. Exanple 216 15

(144- Chl or o- benzenesu

| fonyl ) - 4- met hyl - pi perldln 3 yll-nmglf’:%—ﬂpyrrol o[ 2, 3-
. )

dl pyrim di 4 G efpoesul fon
| -4-meth . -am ne
LRVS: 404. Exarrpl e 218 4 42Pmtrmlidlﬁ-‘l y@thane 173-|d:qneo| 02 3-drinmdin-4- |
-am nos- I eri C‘_Iﬂﬁs 371suI f onyl}-benzonitrile 25 LRVS: 411. Exanpl e 219

Example 198
Methyl-[4-methyl-1-(4-methyl-benzooxazol-2-yl)-piperidin-3-yl]-(7TH-

pyrrolof2,3-d]pyrimidin-4-yl}-amine

LRMS: 377.

10 Example 199
1-{4-Methyl-3-[methyl-{7H-pyrrolo[2,3-d]pyrimidin-4-yli}-amino]-piperidin-1-yi}-

2-morpholin-4-yl-ethane-1,2-dione

LRMS:387.
Example 200
15 . 4-Methyl-3-{methyl-(7H-pyrrolof2 3-d]pyrimidin-4-yl}-amino]-piperidine-1-

carboxylic acid (6-methanesulfonyl-pyridin-3-yl}-amide
LRMS: 444,

Example 201
4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-aminol-piperidine-1-

20 carboxylic acid {6-methanesulfonyl-pyridin-3-yl}-amide
LRMS: 444.
Example 202

Methyl-[4-methyl-1-(6-nitro-benzooxazol-2-yl}-piperidin-3-yl]-{7H-pyrrolof2.3-

dlpyrimidin-4-yl}-aminhe

25 ' LRMS: 408.

Example 203
4-Methyl-3-[methyl-{TH-pyrrolof2,3-d}pyrimidin-4-yl}-amino] -piperidine-1-

carboxylic acid {6-methanesulfonyl-pyridin-3-yl}-amide
30 LLRMS: 444,

Example 204
4-Methyl-3-methyi-{7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-piperidine-1-

carboxylic acid (6-methanesulfonyl-pyridin-3-yl)-amide




4- 4-Meth 1-3- meth | 7H rolo 2 3-d imdin-4- 1 -amno - i eridi ne-zl C 7004
sulfon y | -benzenesulfon | fluoride 30 LRMS: 468. Exanple 220 2- 4- I\%atqg

| - 3- net = rrolo 2 3-d rimdin-4- 1 -amno - i eridi ; 473

sul fon_yluid-(géog'?%lni trile 2 3 GEC 2904 W 02100661 PCTI! BOTAA0BIE ™S | RvE:
411. Exanple 221 1-{4-Methyl - 3-f -08-

nmet hyi - (7H pyrrol of 2, 3-dl pvri m di n-4-yl)-am no] - pi peridin-21-yli-

2-tetrazol -1- vi-ethanone 5 LRMS: 356. Exanple 222 Methyl- 4-methyl-1-(2,2
2-trifluoro-ethanesul fonyl)-piperidin-3-yl]-(7H

pyrrol oT2, 3- dl pyRVg 4ih- 4-yl ) -ani ne LRVB: 392. 10 Exanple 223 1- 2

6- D fl uoro-benzenesulfon I -4-nmethd, .. .| helin-3- | -neth |- 7H

pyrrol of 2, 3-d1 vrimdin-4-yf)-am ng'llégfg@%gz Exanpl e 224 15

] 144-t ert - RdthiyFemeehgsiy 6-npitrivbe nzboxak biy? -vi)piperidioh-J-vB-(YHipyredlby2 . 3{ 7H-
pyrrolof2,3-d] vrimdin-4-yf)-amne LRVS: 442. 20 Exanple 225 f 1-(2

4-Di f | uor o- benzenesul f onyl ) - 4- SiRIMIdInY)-aMing | | et hyl - (7H

pyrrol af 2, 3-dl pl_yﬁylgl dp-4-yl -amine LRVMS. 422. Exanple 226 Methyl -

4-met hyl -1-(2-trifluoromethyl-benzenesu | fonyl)-piperidin-3-yll-(7H

pyrrol of 2, 3-dl pyriniidi n-4-yl)-ani&xample 206 \

Methyl-[4-methyt-1-(toluene-3-sulfonyh-piperidin-3-yil-(7H-pyrrolo[2,.3-

dlpyrimidin-4-yh-amine

LRMS: 400.

10 Example 207
Methyl-[4-methyl-1-{4-trifluoromethyi-benzenesulfonyl)-piperidin-3-y1]-(7H-

pyrrolof2. 3-dipyrimidin-4-yl}-amine

LRMS: 454.
Example 208
15 {1-Benzothiazol-2-yl-4-methyl-piperidin-3-yl}-methyl-(7TH-pyrrolo[2,3-
dipyrimidin-4-yl)-amine
LRMS: 379.
Example 209
[1+{5.7-Dimethyl-benzooxazol-2-yl)-4-methyl-piperidin-3-yl}-methyl-(7H-
20 pyrrolo[2.3-d]pyrimidin-4-yl}-amine
LRMS: 391.
Example 210

2-f4-Methyl-3-Imethyl-(7H-pyrrolof2,3-d]pyrimidin-4-yi)}-amino}-piperidin-1-yl}-

bhenzooxazole-6-carboxylic acid methyl ester
25 LRMS: 421.

Example 211
Methyl-[4-methyl-1-{6-methyl-benzooxazol-2-yl)-piperidin-3-yl}-(7H-

pyrroto[2,.3-d]pyrimidin-4-yl}-amine

30 LRMS: 377.

Example 212
[1-{6-Methoxy-benzooxazol-2-yl)-4-methyi-piperidin-3-yl}-methyl-(7H-

pyrrolo[2_3-d]pyrimidin-4-yl)-amine




25 LRVS: 454. Exanpl e 227 73 DEC 72004
f1-(3,5-Bistrifluoronethyl-benzenesul fonyi)-4-nethyl-piperidin-3-yl]-netes

7H rrolo 2§-d imdin-4- | -amne 30 LRVS: 522. Examl e %?gré;g_l% )
5-Di chl o Bé¥%8hesul fon t -4-nmeth |- i _eridin-3- | -neth PCTRQONT 5 2 3.4
rimdin-4- | -amne 2 3 DEC 2004 WD 02189661 PCTI | BOL100975 -61 LRVS: 455.

Exanpl e 229 4-{4-Methyl-3-(nethyl-(7H pyrrol o(2, 3-dl pyrimdin-4 yD-am no -

i eridine-1 sulfonyl}-benzoic acid 5 LRMS: 431. Exanple 230

(1-(6-Chl oro-pyridine-3-sul fonyl)-4-net hyl - pi peridin-3-ylj-methyl-(7H

pyrrol o(2, 3-dl pvRM®: @8h- 4-yl ) -am ne LRVS: 422. 10 Exanple 231

(4- Chl or o- benzenesul fonyi ) - 4- met hyk- pi  di n-3-yl1ll-nethyl-(7H pyrro(oF2 3
dl pyri mdin-4-yl)-am ne LRVS: 421. E fe2h 32 15 11-(4-Flu

or 0- benzenemeth@dlmethyvei bytifipo i dtdiyRbEnadthiazel-Rydl-giperidi-8 gllof7H-3- d1

pyri midi n-4-yi)-am ne LRV5: 404. 20 Exanpl e 233

4- ( 4- Met hyl - 3- (et hyl - ( 7H RyFelei23 Hlpyamidinmdwyamineyi ) - ani no] - pi peri di ne |
sul fony } - benzoppjsd: kg7 LRMS: 411, Exanpl e 234

Example 214
[1-(5.7-Dichiocro-benzooxazol-2-yl)-4-methyl-piperidin-3-yl}-methyl-(7H- -

pyrrolo[2,3-dipyrimidin-4-yl)-amine

LRMS: 432.

10 Example 215
[1-(6-Chloro-pyridine-3-sulfonyl}-4-methyl-piperidin-3-yt]l-methyl-(7TH-

pyrrolof2,.3-d]pyrimidin-4-yl)-amine

LRMS: 422.

Example 216
15 [1-(4-Chloro-benzenesuifonyl)-4-methyl-piperidin-3-yll-methyl-(7H-pyrrolof{2, 3-

dlpyrimidin-4-yl}-amine

LRMS: 421.
Example 217
[1-(4-Fluoro-benzenesulfonyl}-4-methyl-piperidin-3-yi]-methyl-(7H-pyrrolo[2,3-
20 dipyrimidin-4-yl)-amine
L RMS: 404.

Example 218
4-{4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-piperidine-1-

sulfonyl}-benzonitrile

25 LRMS: 411.

Example 219
4-{4-Methyl-3-[methyl-{7H-pyrrolo[2,3-dlpyrimidin-4-yl)-amino]-piperidine-1-

sulfonyi}-benzenesulfonyl fluoride

30 LRMS: 468.

Example 220
2-{4-Methyl-3-Imethyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino}-piperidine-1-

sulfonyl}-benzonitrile




444- Met hyl - 3- (et hyl - 7H-pyrrol of 2, 3-dl pyri m di n-4-yj)-am nol - p| peri di ne- 1-
sul fonyl } - benzenesul fonyl fluoride 25 LRVS: 468. Exanpl e 235 2 4- Mth DEC3 2[]0[}
mathl-?H- rrolo 2 3-d rimdin-4- | -amino - i eridine-'I: ;

sul fonyl WOEHIWAltrile 30 LRVB: 411. Exanple 236 PCT/IBO1/00975

144- Met hyl - 3-t met hyl - (7H pyrrol o( 2, 3-dl ¥¢ri mi di n- 4-yl)

am no] pi peridin-1-y11!'7 2-tetrazol-1 -1-ethanone 2 3 DEC 2034 WD 02/ 00661
PCT/ 1 BOL100975 -62 LRMS: 356 Exanple 237 Methyl -[ 4- et hyl -
-(2,2,2-tifluoro-ethanesulf onyl)-piperidi n-3-yll-(7H

pyrrol o[ 2, 3-dl pyRMS8:diin-4 yl)-amne 5 LRMS: 392. Exanple 238 rl

-(2,6-Difluoro-benzenesul fonyl) - 4- eEt hﬁl! %'!Egeri di n3-yli-nethyl f7H
pyrrol of 2, 3-dl pyrimdin-4 yl)-amn 2. 10 Exanple 239
[1-(4-terty iR [¥H

pyrrol of 2, -yl )y=am ne

anpl e
(1- (2, 4-Di f | uor o- benzenesu|fon;a_y=£@&bﬁw_lnﬂnm din-3yl] -nethyl-(7H

pyrr ol 0%2 3-dl Py %{#é 4-yl)-am ne LRMS: 422. 20 Exanple 241
Met hyl -1 4- met hyl HM% rifluoronethyl-benzenesul fonyl)-piperidin-3_yl)-(7H
pyrrol o[ 2, 3-dl pyri mi di n-4-y)) - am neExample 222

Methyi-[4-methyl-1-(2 2 2-trifluoro-ethanesulfonyl)-piperidin-3-yl]-(7H-

pyrrolo[2,3-d]pyrimidin-4-yl)-amine

LRMS: 392.

10 Example 223
[1-(2.6-Difluaro-benzenesulfonyl)-4-methyl-piperidin-3-vl]-methyl-(7H-

pvrrolof2.3-dlpyrimidin-4-yl}-amine

LRMS: 422.
Example 224
15 [1-{4-tert-Butyl-benzenesulfonyl}-4-methyl-piperidin-3-yl]-methyl-(7H-
pyrrolo]2 3-d]pyrimidin-4-y})-amine
LRMS: 442,
Example 225
[1-{2,4-Difluoro-benzenesulfonyl)-4-methyl-piperidin-3-ylj-methyl-(7TH-
20 pyrrolo[2,3-dlpyrimidin-4-yl}~-amine
LRMS: 422.

Example 226
NMethyl-[4-methyl-1-{2-trifluoromethyl-benzenesulfonyl}-piperidin-3-yl}-(7H-

pyrroto[2,3-d]pyrimidi n-4-yl}-amine

25 LRMS: 454.

Example 227
11-(3,5-Bis-trifluoromethyl-benzenesulfonyl)-4-methyl-piperidin-3-vl}-methyl-

(7H-pyrrolo[2.3-d]pyrimidin-4-yl}-amine

30 LRMS: 522.

Example 228
{1-(3,5-Dichloro-benzenesuifonyl)-4-methyl-piperidin-3-yl}-methyl-(7H-

pyrrolo[2_ 3-d]pyrimidin-4-yl}-amine




LRVS: 454. Exanple 242 [1-(3.5-B i

| fonyi)-4-methyl-piperid i n-3-yll-nethyl-

(7H pyrrol of dl pyrimdin-4-yi)-am ne 25 LRMS: 522. Exa 4 .

F1-(3, 5- ﬂoc%ﬁg?ﬁd benzenesul fonyl) - 4- met hyl - pi peri di n-3-yl W#&Pﬁy&?ﬁH

pyrrolo 2,3-dpyrimdin-4-yl)-amne 30 L-BMS: 455. Exanple 244

4- (4- Vet hyI -3-[methyl -(7H pyrrol o[ 2,3-d1l yrimdin-4-yl)-am nol -pi peridine-1

sulfon t -benzoic acid 2 3 DEC 2034 WD 02/00661 PCT/1BO /00975 -63 LRVE:

431. Exanple 245 (3-Fluoro-phenyl)-{4-nethyl-3-f

met hyl - (7H pyr riggmaB2455.d) pyri m di n-4-yl ) am nol - pi peridi n-1-yl } - met hanone 5

LRVS: 368. Exanpl e 246

| sot hi azol - 4-yl - { 4- et hyI 3- [rret hyE-—%'ﬂH—%ﬁ-."’—?ol o[ 2, 3-dI
2 v }

pyri m di n-4cy . 10
Exanpl e 24 : ELNY y pyT I a7yl
- ani noj - p| peridin-1- yI }. thi osutiorgdl-bemasit anidhe LRI\/IS: 356. Exarrpl e 248 15

{4- I\/Et -3fmﬁ[9 % H pyrrol of 2, 3-d] pyrim din-4-yl)-a
m noj p| perl di n- It )rg) - met hyl -1 H pyrazol -3-yl)-net hanone LRVS: 354. 20
Exanpl e 249 (5- Methyl -i soxazol - 3- ylExample 230

4-met hyl - 3-finet hyl - (7H pyrrol o[ 2, 3-dl pyri m di n-4- I%
f1-{6-Chiloro-pyridine-3-sulfonyl}-4-methyl-piperidin-3-yi}-methy!-(7H-

pyrrolof{2,.3-dipyrimidin-4-yl]-amine

LRMS: 422.

10 Example 231
{1-(4-Chloro-benzenesulfonyi)-4-methyi-piperidin-3-yij-methyl-(7H-pyrroio[2 3-

d]pyrimidin-4-yl)-amine

LRMS: 421.

Example 232
15 [1-{4-Fluoro-benzenesulfonyi)-4-methyl-piperidin-3-yll-methyl-(7H-pyrrofo[2,3-

d]lpyrimidin-4-yi}-amine

LRMS: 404.
Example 233
4-{4-Methyl-3-fmethyl-( 7H-pyrrolo]2. 3-d]pyrimidin-4-yl}-aminol-piperidine-1-
20 sulfonyl}-benzonitrile
LRMS:; 411.

Example 234
4-{4-Methyl-3-[methyl-(TH-pyrrotof2.3-d]pyrimidin-4-yl}-amino]-piperidine-1-

sulfonyil-bhenzenesulfonyl fluoride

25 LRMS: 488.

Examplie 235
2-{4-Methyl-3-[methyl-(7H-pyrroiof2,3-d]pyrimidin-4-yl}-aminoj-piperidine-1-

sulfonyl}-benzonitrile

30 LRMS: 411.

Example 238
1-{4-Methyi-3-{methyi-(TH-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-piperidin-1-yi}-

2-tetrazol-1-yl-ethanone

s-trifl u oronethyl-benzenes u 23 DEC 2004



am nol - pi peridin-1-yl}-nethanone. LRMS: 355. Exanple 250 {4-Methyl -B3nPET Hp004
-(7Hpyrrol of 2, 3-dl pyri mdin-4-yl)-am no] piperidin-1-y |I}-(5-

met hyl - t hj -2-yl)-met hanone 25 LRMS: 371. Exanple 251 4- ra-_hen

T et n WGBBREE Y I OOl e i 4 1 AeFhifiors

ani nol - pi peridi n-1-yl}-nethanone 30 LRVE2-368. Exanpl e 252 Meth |- 4-nethyl
-1- 3-nitro-benzenesulfon |l - i eridin-3- 1 - 7H rrolo 2 3-

dl pyrimdin-4-yl)-amne 2 3 DEC 2034 WD 02/ 00661 PCT11BO1l/ 00971 -64 LRVE:
431. Exanple 253 [1-(3-Fluoro-benzenesu | fonyl)-4-nethyl-piperidi n-3-yl

i | -methyl-(7H pyRM$0336.3- dl pyrimdin-4-yl)-anine 5 LRVS: 404. Exanple 254
(2- Fl uoro-phen | -f4-nmethyl-3-[net hﬁk&ﬁgﬁwol o[ 2, 3-di pyri mdin-4-yl}

am nol =piperidin-I-vl}-methanone L , — 10 Exanple 255 (1 ,5-Di

met hyl -1 H pyriasmivi-f4-math{#1 0B8R [pviritRidr 6t destionpl pipdridia Byl -(7H-
dlpyrimdin-4_yl) -amno-Pipe ridin-1- ! -methanone LRVG: 368. Exanpl e 256
15 pyrrolol2 3-dlpyrimidin-4-yl}-amine

{4- Met hyl - 3- Liet MIZS] PyrrololL2, 3-d] pyri m din-4-yl)-am nol-piperidin-l-vl}-
(2- met)|-thi azolT -4-yT')=nmet hanone LRMS: 371. 20
Example 238

[1-(2,6-Difluoro-benzenesuifonyl)-4-methyl-piperidin-3-ylj-methyl-{7H-

pyrrolo[2.3-d]pyrimidin-4-yl}-amine

LRMS: 422.

10 Example 239
[1-(4-tert-Butyi-benzenesulfonyl)-4-methyl-piperidin-3-yil-methyl-(7H-

pyrrolof2,.3-d]pyrimidin-4-y!)-amine

LRMS: 442,
Example 240
15 [1-(2,4-Diftuoro-benzenesulfonyl}-4-methyl-piperidin-3-yl}-methyi-(7H-
pyrrolaf2 3-dipyrimidin-4-yl}-amine
LRMS: 422,

Exampie 241
Methyl-J4-methyl-1-(2-trifluoromethyl-benzenesulfonyl}-piperidin-3-ylj-(7H-

20 pyrrolo]2.3-d]pyrimidin-4-yl}-amine
LRMS: 454,

Example 242
[1-{3.5-Bis-trifluoromethyl-benzenesulfonyl}-4-methyl-piperidin-3-yf}-methyi-

{7H-pyrrolo]2,3-d]pyrimidin-4-yl})-amine
25 LRMS: 522.

Example 243
[1-(3,5-Dichloro-benzenesuifonyl)-4-methyl-piperidin-3-y!l]-methyl-(7H-

pyrrolof2,.3-d]pyrimidin-4-yl)-amine

30 LRMS: 455.

Example 244
4-{4-Methyl-3-[methyl-(7TH-pyrrolof2,3-d]pyrimidin-4-yl}-amino]-piperidine-1-

sulfonyi}-benzoic acid




Exampl e 257 23 DF{

{4- Met hyl - 3-Lnet hyl - (7H pyrrol o[ 2, 3-dl pyri m di n-4-yl|-am nol -pi peridin-T-yl}
t hi azol -4 drosedthanone LRVS: 357. Exanpl e 258 (4- Met hyl - i gottiB0o1/00975

i azol -5-yl)-{4-met hyl -3-f nethyl - (7H—pgé%ol 0j 2,3-dlpyrim d in-4-

C 2034

yl)-am nol - pcperidin-1-yl}-nethanone 2 RMVS: 371. Exanpl e 259
2,2-Dimet hyl -5-(2-{4-nmethyl -3-1nethyl -(7H pyrrol of 2. 3-dl pyri m di n-4-yi)
amno - i eridin-l- |-2-oxo0-etfi 1- 1 3 dioxoian-4-one 30 LRMS: 403.
Exanpl e 260 2[% #n‘ﬁﬂopyl N-(2-{4-methy_| .3 Fnethyl-(7H

_pyrrol oF2, 3-dI Jﬁ n-4-yl) am no)-piperidine-|

-sul fonyl)-ethyl)-acetam de 23 DE@kimp¥e 245 00661 PCT/ E801/ 00975 -65 LRVE:
436_ Exanple 261 N_ ]
{ 2- { 4" Met hy| (BFhiotehe ; i1

1-su I fonyl}-ethyl)- rret han Exarrpl e 262
( 3- Hydr oxy-pyrrolidin-1-yl &Mg% f’y‘}%ha%%%e

1- 3-fi pet hyf - ( tkygr 3&8.0j 2, 3-d) pyri mi di n- 4
yl')-am nol - pi peridin-1-yl}-methanope LRVS: 359. 10 Exanple 263 4- 4-Meth

eridi ne

| -3-meth |- 7H rroI023dr|md|§=‘-§ﬂlﬂle—2ﬁﬁno- i eridin-I-
yl met hy! } - heggps Rhi-dgifanilRblL |- TH
rroto 2 3- -benzenesul fon t
fluoride piperidin-1-yl}-methanone ’
LRMS: 357.
10 Example 247

{4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-piperidin-1-y|}-

thiophen-3-yl-methanone

LRMS: 356.

Example 248
15  {4-Methyl-3-[methyl-(7H-pyrrolof2, 3-d]pyrimidin-4-yl}-amino}-piperidin-1-yl}-(5-

methyl-1H-pyrazol-3-vl}-methanone

LRMS: 354.

Example 249
(5-Methyl-isoxazol-3-yl)-{4-methyl-3-fmethyi-(TH-pyrrolo{2 3-d]pyrimidin-4-yi}- .
20 aminol-piperidin-1-yl}-methanone.
LRMS: 355.

Example 250
{4-Methyl-3-imethyl-(7TH-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-piperidin-1-yt}-(5-

methyl-thiophen-2-yl}-methanone

25 LRMS: 371.

Example 251
(4-Fiuoro-phenyi}-{4-methyl-3-fmethyi-(7H-pyrrolof2,3-d]pyrimidin-4-yl)-

aminol-piperidin-1-yl}-methanone

30 LRMS: 368.

Example 252
Methyi-[4-methyl-1-(3-nitro-benzenesulfonyl)-piperidin-3-yl]-{(7H-pyrrolo[2,3-

dpyrimidin-4-yl}-amine




LRVB: 469. Exanple 265 2 2-yinethyl - S (2- 23 DEC 2004
4-met hyl -3-finethyl-(7H pyrrol oi 2, 3-dlpyrimdin-4_yl)- 20 c

am noj 1-yf}-2-oxo-ethyl)-F1, 3] di oxol an-4-one pRVE: Exanpl e
266 4- I\/Et'ﬁglbd%k?l net hyl - (7H pyrrol of 2, (’é d] pyri m di n-4-yl )bam |0r%§)?376|
peridine-1- carboxylic acid benzyl est f" 25 LRVS: 381. Exanple 267 4-[4- Met

h 1-3- nmeth 17H rrolo F2,3 -d rimdin-4- ol-p - i eridin-I vyl

met hyl }-benzenesul fonam de 30 LRMS: 416. Exanpl e 268 111

H | m dazol - E%ﬁ%t;yl)1 4- et hyl - pi peridin-3-yl]-methyl-(7H rrolol2,3- d
rimdin-4- 1 - 4313 Drr/ 2034 WD 02/ 00661 PCT/ | BO1l Of-975 -66 LRVS:

326. Exanple 269

4- Met hyl - flnethyl (7H—pyrro| 0[2%%]1%‘?/%%d|n 4 yI) am nol - pi peridi ne-1
car boxyl i €1-6&¢ =heii: i} -EmeathylcpipRiiEin -3 48] -nietiay ¥ -8 2,3

Met hyl - f 4- rrethyl 1- (1 rrethyl 1 H i 1az I-2- Irrethyl) plperldln 3-ylI-(7H
pyrrol of 2, 3-dl pvrim di n-47yl) - R : €10 Exanple 271 1

-{4-Mg hyl -3- LRMS: 404,

met hl (7H pyrrol of 2, 3-dl pvrim di n-4-yl)-am nol -piperidin-|-yl}..

2- phenoxy- et hanone LRVB: 380. Exaf¥@mele254s5 2- 4-El uoro- henox -1- 4-neth

I-3- meth | o Bihiofd-fhénd)-fr-thethiil Hidethyi-t7H-pyrrolo[2.3-dlpyrimidin-4-yi)-

aminol-piperidin-1-yl}-methanone

LRMS: 368.

10 Example 255
{1.5-Dimethyl-1H-pyrazol-3-yl)-{4-methy!-3-[methyl-(7H-pyrrolo[2,.3-

djpﬂ'imidin-zi-vl)-amin ol-piperidin-1-yl}-methanone
LRMS: 368.

Example 256
.15 {4-Methyl-3-{methyl-(7H-pyrrolo{2.3-d]pyrimidin-4-yl)-aminol-piperidin-1-yi}-(2-

methyl-thiazol-4-yl}-methanone

LRMS: 371.

Example 257
{4-Methyl-3-[methyl-(7H-pyrroio[2,3-d]pyrimidin-4-yl}-amino]-piperidin-1-yi}-

20 thiazol-4-vi-methanone
LRMS: 357.

Example 258
(4-Methyi-isothiazol-5-yl)-{4-methyl-3-[methyl-(7H-pyrrolo[2.3-d}pyrimidin-4-

yl}-aminol-piperidin-1-y[}-methanone

25 LRMS: 371.

Example 259
2.2-Dimethyl-5-(2-{4-methyl-3-[methyl-{TH-pyrrolof{2 3-dipyrimidin-4-yl)-
aminol-piperidin-1-yi}-2-oxo-ethyl)-[1.3ldioxolan-4-one
30 LRMS: 403.

Example 260
2-Cyclopropyl-N-(2-{4-methyl-3-[methyl{7H-pyrrolof2 3-d]pyrimidin-4-yi}-

aminol}-piperidine-1-sulfonvyl}-ethyl)-acetamide




ani nol - pi peri din-1-yl }-et hanone LRVS: 381. 20 Exanple 273 23 DEC Zud4
4- Met hyl - 3-finethyl - (7H pyrrol 01213-d) pyri m di n-4-yl), am nol - pi peri di ne-|
carboxylic acid 2,2 24richloro-ethyl ester LRVS: 420. Exa%%&ﬁ% /4‘1) 975
2- (2- Chil SYQOHMEAbxy) - 1- { 4- et hyl - 3-f i net hyi - (714- pyrr ol of Z,°3 Sv?. fi di n- 4
yl) amino -piperidin-I-yl}-ethanone 25 €RVS: 415. Exanple 275
2- (3-Chl or o- phenoxy) - 1-{4net hyt 3-fi net hyi - (7Hpyrrol o f2,3-dl pvri mdin-4-yl)
am nol - pi peridin-1-vl}-ethanone 30 LRVS: 415. Exanple 276
2- Met hanesul ffonyl -1- 4-methyl -3-finethyl-(7H pyrrol o(2, 3-dl pyrimdin-4-yl)-
am nol - pi peri di a0RMSl486et hanone 2 3 LiLl c034 -67 LRMS: 367. Exanple 277
2(1, 1- D oxo-tetrahydro-thi ophen- 3- -1-{4-methyl -3-[nethyl-(7H pyrrol o[ 2, 3
d] pyri mi di n- 4-yl ) - ani no] - pi per di n-ﬁﬁﬂ}ﬂlgﬁﬁiﬁone 5 LRVS: 407. Exanple 278

f l

Met hyl - ~4- gl hyh et ritnidin-4( &tidme-
dl pyrimdin- - - ; : anpl e J - neth |-
TH y rrolorZ 3-dl pyrirni tsuHanyll-ethyh-meth amidey| } -

2-(tol L?ne-4-suILEwl4)3:2et hanone LRVS: 443. Exanpl e 280

Example 262
(3-Hydroxy-pyrrolidin-1-yt)-{4-methyl-3-Imethyl-(7H-pyrrolo[2,3-d]pyrimidin-4-

yl)-amino]-piperidin-1-yl}-methanone

LRMS: 359.

10 Example 263
4-{4-Methyl-3-Imethyi-{7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-piperidin-1-

vimethyll-benzonitrile

LRMS: 362.

Example 264
15 3-{4-Methyl-3-Imethyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino}-piperidine-1-

sulfonyll-benzenesulfonyl fluoride

LRMS: 469.
Example 265
2 2-Dimethyi-5-{2-{4-methyl-3-[methyl-(7H-pyrrolol2, 3-dlpyrimidin-4-yl)-
20 amino]-piperidin-1-yI}-2-oxo-ethyl}-[1,3]dioxolan-4-one
LRMS: 402.
Example 266

4-Methyl-3-[methyl-{7H-pyrrolo[2.3-d]pyrimidin-4-yl)-amino]-piperidine-1-

carboxylic acid benzyl ester

25 LRMS: 381.

Example 267
4-{4-Methyi-3-[methyl~{7H-pyrrolof2 3-d]pyrimidin-4-yl)-amino]-piperidin-1-

vimethyi}-benzenesulfonamide

30 LRMS: 416.

Example 268
I1-(1H-Imidazol-2-yimethyl)-4-methyl-piperidin-3-yi}-methyl-(7H-pyrrolo[2.3-

dlpyrimidin-4-yl}-amine




I eridin-|I- -ethanone LRVS: 304. 20 Exanple 281 1-

4- Met hyl - (7Hpyrrolo(2,3-dl yriri G
I di n-4-yf Oggng‘%égi/ piperidin-1-yl}- 3-ni t,[60- ro an-1|-one LRK/g:m%ngarrpl e
282 - 7oL

5 (2-f4-Met hyl -3-(net hyl -(7H pyrrol or2, 3-dl pyri m di n-4-yl)-am nol - pi peri di n-
| yl}-2-o0xo-ethyl)-thiazolidine-2.4-dione 25 LRVS: 404. Exanple 283

3- Hydroxy-|-f4-nmethyl-3-(meth (--(7Hpyrrolo 2,3-dl pyrimdin-4-yl)-am nol
piperidir-1 -y(}RMEpa?b.i -one 30 LRVS: 318 Exanple 284 N-(4-f4-Methyl-3-fm
thyI-(?I—l—pyrroIor2,3-dIpyrim’din-4- - am -pi Peridin-1 _

Vi } - 4- oxo- hut y! ) - net hanesul f onam dewg_@ r- e%6 LLki t WD 02/00661
PCT/ | BOL/ 009 Z5MmefiB 3R th¢ LT H-pivaopiie. 328pyrididiat Hyl) -amnifl Pyperidiiteqayr rol o f
2,3-dl pyrimdin-4-yl)-am no] - pi peridjne-1
2, 2-di methyl _propy! ester Z2rbpigic agid 2-chigrosbenzyl;
144- Met gyl - 3- metipghs: (445F pyrrol 012, 3-dl pyri mi d| n- 4- yl)-am nol - pj peridin-I-yl}
2-(th iazolidine-3-sulfonyi)-et hanone LRVS:  440. 10 Exampl e 287
(3, 4- Di hydroxy-pyrrolidin-1-yl)-{4- Bsample 20 et hyl - (7Hp_yrrolo 2 3

Methyl-[4-methyl-1-(1-methyi-1H-imidazol-2-yimethyl)-piperidin-3-yl]-(7H-

car boxy? ic acid

pyrrolo[2,3-d]pyrimidin-4-yl)-amine

LRMS: 340.

10 Example 271
1-{4-Methyl-3-[methyl-(7H-pyrrolo[2,3-dlpyrimidin-4-yl)-amino}-piperidin-1-yl}-

2-phenoxy-ethanone

LRMS: 380.
Example 272
15 2-{4-Fluoro-phenoxy)-1-{4-methyl-3-imethyl-{7H-pyrrolol[2,3-d]pyrimidin-4-yl}-
aminol-piperidin-1-yl}-ethanone
LRMS: 381.

Example 273
4-Methyl-3-Imethyl-(TH-pyrrolo}2,3-d]pyrimidin-4-yl)-amino}-piperidine-1-

20 carboxylic acid 2.2.2-trichloro-ethyl ester

15 2- Hydroxy 1-14-nmethyl -3-rmethy! - (7H-p rrol or2. 3-dl pyri m di ”'4'\”2)36@@05[}84
. 0
LRMS: 420.

Example 274
2-{2-Chloro-phenoxy)-1-{4-methyl-3-[methyl-{7H-pymroloj 2. 3-dipyrimidin-4-yl)-
|
I

aminol-piperidin-1-yl}-ethanone

25 LRMS: 415.

Example 275
2-{3-Chloro-phenoxy)-1-{4-methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-y}-

aminol-piperidin-1-yl}-ethanone

30 LRMS: 415.

Example 276 ]
2-Methanesulfonyl-1-{4-methyi-3-Imethyl-(7H-pyrrolo[2 3-dipyrimidin-4-yH~

amino}-piperidin-1-yi}-ethanone




dl pyri mdi n-4-yl -am no]-piperidin-I-yl}-nmethanone LRMS: 376. Exar?)ée|3
15 4- EL Lﬂﬂli
4- Met hyl - 3-f et hyl - (7H pyrrol ol 2, 3-dl pyri m di n-4-yl)-am nol - pi peri di ne- 1-
carbonyl }-thiazolidin-2-one LRVS: 376 20 Exanpl e 289

4- Met hyl - 3-met hyl - (7H-pyrrol o( 2, 3-dl pyr‘?mdln 4-y1)-am nol piperidine-1
carbox lic acid prop-2:ynyl ester LRMS: 328. Exanple 290

4- Met hyl - 3-fi net hyl - (7H pyrrol of 2, 3-dl pyri m di n-4-yl)-am nol - pi peri di ne- |
carbox lic acid 2-c ano-eth | -am de 25 LRMS: 342. Exanple 291 4-Meth |- 3-

nmeta |- 7H roll®RrAS32&F.ri m di n-4- | -am'no- I eridine-1 carboxylic acid 2-c
ano-eth | -amde . LRVS: 342. 30 2.
1-{4- Met hyl - 3- (net hyl - (7H pyrrol oi i m di n-4-vl)-am nol -cycl ohexyl }

et hanone o« 79, Bifo A ﬁmeég 3 f@m Loy s s N

|- 7H rrolo i thag@ioxylic acid c
anorreth | -meth | -am de Op-gli&gﬁ 6 2

4- Met h 3- [matra/r ;g% yrroI o[ 2, 3-dl pyrlmd|n 4-V1 -am nol - pi peri di ne-|
car box Iic_amd‘ §}§p yl ester LRVMS: 332.

Example 278
Methy!-[4-methyl-1-{1-phenyl-ethyl}-piperidin-3-yl|-{7H-pyrrolof2,3-

dlpyrimidin-4-yl}-amine

LRMS: 351.

10 Example 279
1-{4-Methyl-3-[methvl-(TH-pyrroIol’2,3—d1pvrimid?n-4-yl)-amin01-oiperidi n-1-yl}-

2-{toluene-4-sulfonyl}-ethanone

LRMS: 443.
Example 280
15 2-Hydroxy-1 -{4-methy!-3-fmethyi-(7H-pyrrolo[2 3-d]pyrimidin-4-yi}-amino}-
" piperidin-1-yl}-ethanone
LRMS: 304.
Example 281
1 -{4-Methy!-3-[methyl-{TH-pyrrolo[2,S-ngrirhidin-d-yi)-amino] -piperidin-1-y[}-
20 _ 3-nitro-propan-1-one
LRMS: 347.
Example 282

5-(2-{4-!\!!eth\,-'l-3-[methyi-(?H—p\,rrrolo[z,:i-dlpyrimidin-4-yl)-amino]-piperidin-1 -

yi}-2-oxo-ethyl)-thiazolidine-2.4-dione
25 LRMS: 404,

| Example 283
3-Hydroxy-1 -{4-methyl-3-{methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-

piperidin-1-yi}-propan-i-one

30 LRMS: 318.

Example 284
N—(4-{4-Methyl-3-[methyl-(7H-pyrrolo[Z,3~d]pyrimidin-4-yl)-aming]-pipe ridin-1-

yi}-4-oxo-butyl)-methanesulfonamide




Exam | e 295 10 4- Met hyl -3-[ et hyl - (7H- pyrrol of 2 o
3-dleyrimdin-4-yl)-am nol -piperidine-I- carbo lic acid 2-c ano- ez 8 DEC netd

| -am de , . 15 Exanpl e 296 975
EP%ﬁgth PCT/IB01/00975

nen

4- Z4- Met hvt - yl - (7H pyrrol o[ 2, 3-dl pyri m di n-4-yi)-am no| -pl peridin-|
yl met hyl }-pyridin-1-ol LRMS: 355. Exanpt®-297 4-Methvl-34 nmeth | -(7H
rrolo[2,3-d] pyrimdin-4-yl)-am no}piperidin-l- i - acetonitrile 20 LRVE:
285. 25 Exanple 298 11- 2-El uoro-benzyl)-4-net hyl - pi peridin-3-yl|

met hyl - (7H pyrrol o[ 2: 3- dl pyrimdin-4-yl)-amne Method J To a sol ution of

t he product frohRM&EHAA. H (50 ng, 0.204 mmol) dissolved in 5 nbL of nethanol
was added 154 ul of 2-tl uoro- benzalggﬂ}_‘g%%‘gﬁe resulting mxture stirred at

roomtenperature for 4 hours, at — 51 ng (0.816 nmol) of 30 sodium
cyanobor ohy duidetnyesnidt H e 7eRgyrv blo 218 vd ] piyriinidia -&vi) Fameith odpiperidinetienper at ur e
for 18 hours. The reaction was quenched upon addition of 2 drops of 1 N

NaOH (aq) and the m xtur E3EHNYURPRCIG cck-UIRR 3 YIELL

met hanog. The rq:_gég% s dissolved in chloroformand washed with water. The
2 3 CEC'2034 WO 0661 PCT11801100975 -70 aqueous |ayer was back washed

MySH4 and concent r _ . “was .t hen
purified byl t4-Methyii-lma ; imigin=4-vl)-amingl-pipe .

affording 36 my (47.5% of 2t(hqa£é|tdiﬁeq3§i’ﬂg§|ﬁ d)-athaionBi te solid. LRVB: 5
372.4 (M+l). The title conpounds Tor exanples - were prepared by the
met hod anal ogodfMB 44t descri bed in Exanpl e 298.
10 ' Example 287 '
{3.4-Dihydroxy-pyrrolidin-1-y}-{4-methy!-3-[methyl-(7H-pyrrolo[2.3-

dipyrimidin-4-yl)-amino]-piperidin-1-yi}-methanone
LRMS: 376.

Example 288
15 4-{4-Methyl-3-[methyl-{7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-piperidine-1-

carbonyl}-thiazolidin-2-one

LRMS: 376
Example 289
4-Methyl-3-[methyl-{7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-piperidine-1-
20 carboxylic acid prop-2-ynyl ester
LRMS: 328.
Example 290

4-Methvi-3-[methyl-(7H-pyrrolo{2,3-d]pyrimidin-4-yl}-amino}-piperidine-1-

carboxylic acid {2-cyano-ethyl}-amide

25 LRMS: 342.

Example 291
4A-Methyl-3-[methyl-(7TH-pyrrolo[2,3-dlpyrimidin-4-yl}-amino]-piperidine-1-

carboxylic acid (2-cyano-ethyl}-amide
. LRMS: 342.

30 Example 292
1-{4-Methyl-3-Imethyl-{7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-cyciohexyl}-

ethanone oxime

LRMS: 302.



Exampl e 299 (1-Benzyl - 4-net hyl - pi peri di n- 3-yl . A
nmet hyl - (7H pyrrol of 2, 3-dlpyrimdin-4-yll- 10 am ne LRVS: 336. Eva‘raI BtGO(Bal*
(1- Furan-2-vim et hyl - 4- et hyl - pi peridi n-3-yl ethyl-LH pyrrolo[ j3-

dl pyrirnidin-4-yl)-amne 15. LRMS: 326. %0 25 30 Exanple 301

11- ( 4- Met hoxy- banzyl ) - 4- met hyl - pi peri di #23-yl | - net hyl - (7H-pyrrol of 2, 3 d]
pyrimdin-4-yl)-am ne LRMS: 366. Exanple 302 1- 4-Fluoro-benz | -4-neth |- |

eridin-3- I -meth |- 7H rrolo 2 3- dlpyrimdin-4-yl)-amne LRVS: 354.
Exanpl e 303 Met hyl -

4-met hyl - 1-pyri d| n- 3-yl net hyl - pi per@@ﬂmﬂﬁ) (7H pyrrol of2 3-

d] pyrim d| n-: ne L ¥i'irié-1-

-t hi azol - 2- y¥+& 5 3 ==yl )-am ne
LRVE. 343. 2 3 DEC 4c¥@&@41@%@1c?ﬁdmaﬂ{y®&9&5w arﬁﬂdeExarrpl e 305

200
Met hyl - (4-met hyl - 1- pyri din-2-yI'methyl - piperidin-3-yl)-(7H pyrrol of 2,3 dl
pyri m di n-4-yl ) LBM384BRVS: 337. 5

5 Example 294
4-Methyl-3-Imethyl-{TH-pyrrolof2,3-d]pyrimidin-4-yt)-amino}-piperidine-1-

carboxylic acid isopropyl ester

LRMS: 332,
Example 295
10 4-Methyl-3-Imethyl-(7H-pyrrolof2,3-d]pyrimidin-4-yl}-amino]-piperidine-1-

carboxylic acid (2-cyano-ethyl}-methyl-amide

LRMS: 356.
Example 296
4-{4-Methyl-3-[methyl-{7TH-pyrroiof2,3-d]pyrimidin-4-yl)-aminol-piperidin-1-
15 vimethy}-pyridin-1-ol
LRMS: 355.
Example 297

{4-Methvi-3-{methyl-(7H-pyrrolo[2 3-d]pyrimidin-4-yl}-amino]-piperidin-1-yl}-

acetonitrile
20 LRMMS: 285.

Exampie 2938
[1-{2-Fluoro-benzyl}-4-methyl-piperidin-3-yl}-methyl-{7TH-pyrroiof2,3-

dlpvrimidin-4-yl)-amine

25
Method J
To a solution of the product from Method H (50 mg, 0.204 mmol) dissolved in 5

mb of methanol was added 154 ul of 2-fluoro-benzaldehyde. The resulting
mixture stirred at room temperature for 4 hours, at which time, 51 mg (0.816 mmol) of

30  sodium cyanoborohydride were added and the new mixiure stimed at room
temperature for 18 heurs. The reaction was quenched upon addition of 2 drops of 1N
NaOH (aq) and the mixture concentrated under resuced pressure to remove the

methanol. The residus was dissolved in chloroform and washed with water. The




Exampl e 306 Methyl -[4-nmethyl-1- 1-phenyl-ethyl)-pi eridiin-3-yll- (27§| DEC 2004
pyrrolo[2,3- dlpyrimdin-4-yl)-amne LRMS: 350. Exanple 307 10 Lu £
(1-Benzyl ;4- hyl - pi peridin-3-yl)-nethyl-(7H pyrrol of 2, 3- [, glin-4-yl) -
ami ne LR:%‘? “g@tégyw Exanpl e 308 (1-Benzyl - 4- net hyl - pi peri o|?pr{éd'r’n"'@l’3
n-3-yl)-methyl - (7H pyrrol of 2, 3-dl pyrim- P‘n-4-y1) am ne LRVS: 336. Exanple
309 3-{4-Methyl-3-[nethyl-(7H pyrrolol 2, 3-dl pyri mdin-4-yl)-am nol -
piperidin-1_ (nmeth | -benzonitrile 20 LRVS: 361. Exanple 310 [1
- (3-Fl uoro-benzyl)-4-nethyl -pi eridin-3-yll-methyl- ﬂ 7H pyrrol of 2, 3-
dl pyri m di aqueoys ) [ayei rmeas. RREK Wahed2 res dliffe Bt chioroform, the combined
j 1-(3-Methgyy- z -4- =P - I ral o[ d
| 1o(3- Mot o REZ e H@%&g}ébgrgmgg,gﬁgng SgbhirA1BL N8 arfridds A Vel Fhe?
3-{4- Met hytrude [pratury ak 7thdn pyrifiend by Zash dhioyatedrepiny {silida) 2% nwdthanpl peri din- 1
L Etrro G igf] Aifbrdig 56 rig (47.6%) of i dR ConRRPE1EE Wil SBid TROSOS 7

5 3724 (M+1).

The title compounds for examples 299-324 were prepared by the method
analogous to that described in Example 298.

Example 299
{1-Benzyl-4-methyl-piperidin-3-yl}-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-

10 amine
LRMS: 336.

Example 300
{1-Furan-2-yimethyl-4-methyl-piperidin-3-yi}-methyl-(7H-pyrrolof2,3-

dlpyrimidin-4-yl}-amine

15. LRMS: 326.

Example 301
[1-(4-Methoxy-henzyi}-4-methyl-piperidin-3-yi}-methyl-(7H-pyrrolo{2,3-

dipyrimidin-4-yl}-amine

LRMS: 366.

20 Example 302
[1-(4-Fluoro-benzy!)-4-methyl-piperidin-3-yl}l-methyl-{7H-pyrrolo][2,3-

dlpyrimidin-4-yl)-amine

LRMS: 354.
25
Example 303
Methyl-(4-methyl-1 -pyridin-3-vlmethyljniperidin-3-vl)-(7H-pyrro|o[2_‘_3_-
d]pyrimidin-4-yl}-amine
LRMS: 337.
30 Example 304

Methvl-(4-methyl-1-thiazol-2-yImethyl-piperidin-3-yl}-(7H-pyrrolo]2,3-

dipyrimidin-4-yli-amine

LRMS: 343.




[1-(2-Flu oro-ben yl)-4-nmethyl -piperidin-3-yl 1-net hyl - (7H pyrrol o(éni = 2004
dl pyrimdin-4-yl)-amne LRVMS: 354. 5 Exanple 314 F1 2 6-Difluoro-b D L
-4-meth | - @’@i din-3- I -nmeth I- 7H rrolo 2 3- d rimdi pi4nghin@ysne LRVE:

372. Exa 10 Met hyl - (4- et hyl -1
- phenet hyl - pi peri din-3-y1)-(7H pyrrol of21-3- dI pyri mdin-4-yl)- am ne LRVE:
350 15 Exanple 316 1- 2 3-Difl uoro-benz I -4-meth |- i eridin-3- | -neth i-
7H rrolo 2 3- d rimdin-4- | -amne LRMS: 372. Exanple 317 1 -3
4-Difluoro-benz | -4-nmeth |- i eridin-3- | -meth I- 7H rrolo 2 3-
dl pyrimdin-4-yl)-amne 20 LRVS: 3ERamBlead@ e 318 |- 4- Met hanesul fon | -benz
1 -4-meth |- 3- | ] 1 . PHIOV? ¢-yl)-am ne
LRVS: 414, 25Mg irsUULE L Lo 2 LA Jet Stfon | - benz
l- i eridin-3- i- 7H- pyrrol o[alp’i,rﬁﬁnyﬁ-urmpam"-peyl) am ne LRI\/S 483. 30
Exanpl e 320 1- 3 5- D|quoro benz T -4-nmeth T- 1 eridin-3- 1 -neth |- 7H
rrolo 2 3- d rilRMBN33L. | -anmine LRVS: 372.

3 Example 306

Methyl-[4-methyl-1-{1-phenyl-ethyl)-piperidin-3-yll-(7H-pyrrolof2,3-

d]pyrimidin-4-yh-amine

LRMS: 350.

Example 307
10 {1-Benzyl-4-methyl-piperidin-3-yl)-methyl-(7H-pyrrolo{2,3-dlpyrimidin-4-yl)-

amine
LRMS: 336.
Example 308
{1-Benzyl-4-methyl-piperidin-3-yl}-methyi-(7H-pyrrolo[2,3-dlpyrimidin-4-yf}-
15 amine
LRMS: 336.

Example 309
3-{4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]lpyrimidin-4-yl}-amino]- piperidin-1-

vimethyl}-benzonitrile

20 LRMS: 361.

Example 310
[1-(3-Fluoro-benzyl}-4-methyl-piperidin-3-yl]-methyi-{(7H-pyrrolo{2,3-
dlpyrimidin-4-yl}-amine

LRMS: 354,
25
Exampie 311
11-(3-Methoxy-benzyl)-4-methyl-piperidin-3-yl]-methyi-(7H-pyrroiof2 3-
dlpyrimidin-4-yl}-amine
LRMS: 366.
30 Example 312

3-{4-Methyl-3-[methyl-{7H-pyrrolo[2,3-d]pyrimidin-4-y[)-aminoj- piperidin-1-

vimethyl}-benzoic acid

LRMS: 380.



2 3 DEC 2004 WO 02/ 00661 PCT/1B01/00975 -73 Exanple 321 f1- (3 Chl %8 E,e,r,\zﬂl
- -4- et hyl --pi peridi n-3srlnmethyt k7H pyrrolo; 2,3- dl pyrimdin-4-yl)- fu 2004

LRVS: anpl e 322 -

[1-(3, 5‘%%38@0 benzyl ) - 4- met hyl - pi per i di n- 3-yI I - et hyl XYY of 2, 3

dl pyrimdin-4-yl)-amne LRVS: 372. Exafil e 323 10

11- (3- Chl oro-benzyl ) - 4-net hyl - pi peridin-3-vil-nethyl-(7H pyrrolo f2.3-

dl pyrimdin-4-yl)-am ne LRMS: 371. 15 Exanple 324 i- 3 5-Dichloro-bent |
-4-meth I- i eridin-3- 1 -nmeth |- 7H rrolo 2 3- dl pyrimdin-4-yl)-amne
LRVS: 405. 2 3 DEC 20311 WO 02/ 00Bdmp¥eT313B0/ 00975 -74 Clainms 1. A conpound
of the formula | 5 or the pharmaceutlcally accept al er eof ; wherein
Rl is a grou1 - : : th d 0y EZor 2; R4 is
selected fromthe group conS|§ afn i aes (Cl-Cos)al kyl, (CL- 10

C6) al kyl sul fonyl, (C2-C6)al ke T ynyl wherein the al kyl, al kenyl
and al kynyl QJRM$S3&4.e opt i onal I y substituted by deuterium hydroxy, am no,

triflyoromethyl, (Cl- Example 314
[1-(2,6-Difluoro-benzyl)-4-methyl-piperidin-3-yf]-methyl-(7H-pyrrolo[2,3-

dipyrimidin-4-y)-amine

LRMS: 372.
Example 315
10 Methyl-(4-methyl-1-phenethyl-piperidin-3-yl}-(TH-pyrrolo[2,3-d]pyrimidin-4-yl}-
amine
LRMS: 350.
Example 316
[1-(2.3-Difluoro-benzyl)-4-methyl-piperidin-3-yl}-methyi-(7H-pyrrolof2,3-
15 d]pyrimidin-4-yh-amine
LRMS: 372.

Example 317
[1-{3,4-Difluoro-benzyl}-4-methy!-piperidin-3-yl]-methyl-(7H-pyrroio[2,3-

dlpyrimidin-4-yl}-amine

20 LRMS: 372.

Example 318
[1-{4-Methanesulfonyl-benzyl)-4-methyl-piperidin-3-yl]-methyi-(7H-pyrrolof2,3-

dlpyrimidin-4-yl}-amine

LRMS: 414.
25
Example 319
Methyl-{4-methyl-1-[4-(piperidine-1-sulfonyi)-benzyl]-piperidin-3-yi}-{7H-
pyrrolo[2,3-d]pyrimidin-4-yl)-amine
LRMS: 483. .
30 Example 320

[1-(3,5-Difluoro-benzyi}-4-methyl-piperidin-3-yl]-methyl-(7H-pyrrolof2,3-

d]pyrimidin-4-yl}-amine
I RMS: 372.




C4) al koxy, (C, -Co6)acyl oxy, (Cil-Cs)alkylam no, ((C1l-C6) aI kyl ) 2am noZ 3:3[}{@0,‘034
nitro, (C2-C6)alkenyl, (C2-C6)alkynyl or (Cl-C6)acylam no; or R4

(C3-Cla) wherei n the cycl oal kyl group is optio ituted
by deut eﬁy(ﬁu?&ﬁydr oxy, 15 am no, trlfl u r omet hyl, (C, -C6) Ef’%’f;@’s’g

(C1- C¥) acyl am no, (Cl-C6) al kyl ami no, Co) al kyI ) 2am no, cyano,
cyano(Cl-C6) al kyl, trifluoronethyl (Cl 06) aI kyl, nitro, nitro(Cl-C6)alkyl or
(Cl-C6)acylam no; R5 is (C2-C9)heterocycl oal kyl wherein the heterocycl oal kyl
groups nust be substituted by one to flve roups consisting of carboxy,
cyano, amno, deuterium 20 hydro )aI kyl, (C1-C6)al koxy, hal o,
(C1-C6) acyl, 5 C _ -6 C - CO- NH,
(C1-Co6) al kyl arr ' =c6)al kyl am no,
am no( Cl- C6) al kyl , hydr oxy(Cl @ﬁ)ﬁtmwm-4(ﬂ;l.anﬁ6é aI koxy(Cl C6) ai kyl ,

(C -C6)acyl oxy(Cl-C5) al kyl, nitro, cyano(Cl-Co)alkyl, hal o(Cl- C6) aI kyl,

ni tro( Cl- 6) al kYRMS &7f4 uor onet hyl, trifluoronet hyl (Cl-CB)al kyl, (C, 25

C6) acylzam no, (Cl C6) acyi am no( Cl- r@%&ﬂ%%hzz( C, - C6) al koxy( Cl1- CG) acyl am no,
am no(é Co6) acy am no( Cl- C6) acyl ,

(Cl1- C6) al kyl 4mm,<s( Difhic6d denkyl)-4aaathyee)pdridin32eirmes (7 Bepvieglio] 2.3
R15R16N- CO- O, R 5R 6N-CO (C, - al kyl., (Cl-C8)al kyl 2 3 DEC 2034 WO

02/ 00661 -75 PCT/ BOL/ 00975 S( M@H&REMGN& Om(C, -Co6)al kyl,
R15S(O m R1SN, Raef-@mpR 6N(Cl- C6)al kyl wherein M is 0, 1 or 2 and R15 and
Ri b are each independently selected from hgdr ogen or (Cl-C6)al kyl; and a
group of the formula Il C CRGR N 23R12 11 5 wherein ais 0, 1, 2, 3

~~

0% 48( 6)% Cher. 1L330H9 %re z —‘4'-1&‘?. 2 1ﬁﬁ|t|-|3yt-n@th¥1!;-(:m%- =*'r§o|952‘§a_-;2, or gi X
S(O, wherein nis O, 1 or 2; giipwimiriny-yl}-amine
LRMS: 371.
Example 324
[1-(3,5-Dichloro-benzyl)-4-methyl-piperidin-3-yt}-methyl-(TH-pyrrolof2,3-
15 dlpyrimidin-4-yl)-amine

LRMS: 405.




10 Z is carbonyl, C(OO, C(ONR wherein Ris hydrogen or (Cl- C6233I ng i
Zis S(OS, whereinnis 0, 1or 2; R, R7, R, RO, Rt and Rll are €ach

i ndependent | ected fromthe group consisting of hydro <
(C1- 06) al Wﬁ‘}é@ﬁglonally substituted by deuterium hydr oxy,g‘e@rr/i%n%‘,“’“””
trifluoromethyl, (C, -C8)acyloxy, (Cl-Céyé&tylanino, (C, -C8)alkylanino, ((C
15 C6) al kyl ) 2am no, cyano, cyano(C, -C6)al kyl, trifluoronethyl (Cl-C6)al kyl,
nitro, nitro(C -(:;6)alkyl or (Cl-C6)acylamno; R12 is (C6-C, 0)aryl,
(C2-C9) heteroaryl, (C3-C, 0)cydoal kyl or (C2- C9)heterocycl oal kyl, wherein
the aryl, heteroaryl, cycloal kyl and hetero@laiingal kyl groups are optionally
substituted by one to four groups consisting of hydrogen, 20 deuterium
am no, hal o, oxo, hydrox nitr ar boxy, (C2-C6)al kenyt, (C2-C6)al kynyl,
trifluoronethyl, tri fﬁmpﬂBE@e%?ﬂ”?%S) al kyl, (C1-Cs)al koxy,
(C3-C16) cydoal kyl, (C, - Co6)al kyl - CgNH,_5( C1- C6) al koxy- CO"NH-,
(C1-Co6) al kyl -CO- NH- (C1- C6) al kyl, ( al koxy- CO- NH ( C1- C6) al kyl
(C1- C6) al koxy- CO- NH ( Cl1- C6) al koxy ar baxy, carboxy(Cl-C6)al kyl,
car boxy( Cl- C6) al koxy, benzyl oxy r bon - (ﬁ}. al koky, (C1-
C6) al koxycar bonyl ( Cl1- C6) al koxy, (IC6- yI'* am no, am no (C, -C6)alkyl,
(C1- 25 ©6)al koxycar bonyl am no, ( ' ryl (Cl- C6) al koxycar bonyl am no,
(C1-Co) al kyl ami no, ((Cl-Cs)al kyl)2am nd} (C1-Co6) al kyl am no(C1-Cfi)al kyl,

((C, -Co6)al kyl ) 2am no( C1-.C6) al kyl hydroxy, . (Cl- C6) al koxy, car boxy,

car boxy(1- %P%fl”?"g?%i'- %CéB@P@a%%&ﬁ%Pf'é‘\%e@”s DEC 2004 WD 02/ 00661

PCT/ 1 B01/ 00975 RYf £8cipkspetis formany | ( CL- C6) al kyl, (Cl- C6) al koxy- CO- NH-,

(C1l-Co)al kyl -CO-NH, cyano, (C5-C9)heter ocygl oal kyl , am no- CO- NH

(C1- Cg) al kyl ami no-CO-NH, ((Cl- C6)al kyl) 28R no- CO- NH-,

(C6-Cl0) aryl am no- CO-NH, (C5-Cg) heter oaryf am no- CO- NH,

(C, - 06) al kyl ami no- CO- NH- ( C1- C6) |, £(CHLE) al kyl ) 2ami no- CO-NH-(CL 5

C6) al kyl , (CB-C, ~)aryl ani no- CO- NH (AN C6) al kyl ,

(C5-(:9)heteroaryl am no- CO- NH ( C1- )al kyl, (Cl-C6)al kyl cyano,

(C1- Co) al kyl carboxy(C, -(: 6)al koxy, Mt C6) al kyl car boxy, sutfonyl am no,

am nosul fon sul f ony] ami.no(C, - C6) al kyl , sul fonyl am nocar boxy(C, - C6) al kyl

(C, -Co)al ky%’bﬁrlef'b%?f(?’ 1]( ‘afrlTé'CG) al kyl sul f onyl am no,

(C, - Co) al kyl sul f @yt asslewtd CHronClhealdiybpy coESsR parhytimgehotGi-Cslalky!, (Cs-

(C6-C, M) arylsutfonyl am no, - C1Maryl sul fonyl am ,

(CL- o) &9 ky o BIPah: (:cokersy GrichleBiny e HE e alkerphtd domy

C10) cycl oal pdups GEBoptiehatly sLbstiiltes by deGleriunG ratitoxl savhino, trifluoromethyl, (C1-

ST 08y My PR e -Colatly Ei-Eancdibinin)) RbCulakyiarkin. SGEAS! Hlid' ©
(Co-Ce)alkenyl, (C-Cs)alkynyl or (Ci-Cg)acylamino; or R* is (Cs-Cyo)cycloalkyt -

wherein the cycloalkyl group is optionally substituted by deuterium, hydroxy,

15  amino, trifiuoromethyl, (Ci-Cglacyloxy, (Cq-Ce)acylamino, (C;-Cg)alkylamino, ((Cs-

Cs)alkyl)zamino, cyano, cyano(C,-Cg)alkyl, triftuoromethyl(C,-Cs)alkyl, nitro,
nitro(C4-Cs)alkyl or (C4-Cs)acylamino;

R® is {CCo)heterocycloalkyl wherein the heterocycloalkyl groups must be

substituted by one to five groups consisting of carboxy, cyano, amino, deuterium,

20 hydroxy, (C;-Ce)alkyl, (Ci-Cglalkoxy, halo, (Ci-Celacyl, (Ci-Ce)alkylamino,

amino(C,-Cg)alkyl, (Ci-Ce)alkoxy-CO-NH, (C,-Ce)alkylamino-CO-, (CCelalkenyl,

(C»-Cs) alkynyl, (Ci-Ceatkytamina, amino(C,-Ce)alkyl, hydroxy{C-Ce)alkyl, (Cs-

Cg)alkoxy(C4-Ce)alkyl, {C+-Cs)acyloxy(C4-Ce)atkyl, nitro, cyano{C,-Ce)atkyl, halo(C,-

Ce)alkyl, nitro(C-Cs)alkyl, trifluoromethyl,  trifluoromethyl(C,-Cejalkyl,  (Cq-

25 Ceg)acylamino, (C4-Ce)acylamino(C,-Cg)alkyl, (C4-Cs)alkoxy{C4-Celacylamino,

amino{C,-Cs)acy!, amino(C,-Cs)acyl(C,-Cs)alkyl, (C1-Cs)atkylamino(C4-Cg)acyl, ((C4-

Cs)alkyl):amino(Ci-Ce)acyl, R™R'®N-CO-0-, R"R'"N-CO-(C;-Cg)atkyl, (Ci-Ce)alkyl-




(CS-l (C6- (C6 C o)arylsulfinyl, (Cl-C6)alkylsulfonyl, (C6-CO0)aryl Séjbfﬁ'nxl'”

(Cl- 6) acyl, (C, -(:6)al koxy- CO-NH, (C, -C8)al kyanm no-CO, L 2004
(C5-C9) h ryl, (C2-(:9)heterocycloal kyl or (C6 15 C10) in the

het er oarwc?&z@f;éér ocycl oal kyl and aryl groups which are optﬁ?é()?/{gq()l%%%

substituted on R12 may be further substizgited by one to three groups

consisting of halo, (Cl-C6)alkyl, (Cl-C6)alkyl-CO NH,

(C1- Co) al koxy-CO-NH, (Cl-C6)al kyl-CONH (C, -Co6)alkyt,

(C1- C6) al koxy-CO- NH-(C, -C6) al kyl, (G -C6)al koxy- CO- NH ( Cl- C6) al koxy,

car boxy, caiy XW@BQQ @) KRR feox Y€ Gy R R‘EN R‘Ss R'*N(C;-

benzyl oxycarg)znyl )jgl koxy, 2 gé]m C%)) algéoxflséar)% n (Cg'fal k(()x1

( C6- Ct 0) ar yds)atlahi relarm io0cl-@ed ant\R'’ apdiR @w@far@bxv{@e@dﬁml}aﬁﬁélﬁ@ted

C6- C,

((C. <o) al AT BLOBAEh P IR0 AR b BRoad e ER I "

((C1- ) al kyl ) 2am no(Cl (::6)al kyl, hydroxy, (Cl- a koxy, carboxy,
car boxy( Cl- C6) al kyl, (C1- CG) aI koxycar bonyl , (Cl-

C6) al koxycar bonyl (C C6) gk (C1-(: CE%@ xy Co I—N (Cl rifkyl - CO- NH-,
cyano, 25 (€5-C9) het e cycl Lk |, rﬁ 1- am no- CO- NH-,
((C1- CB)al KyN)@afRHO- CO- NH-, 10) ar yl am H@ CO- NH-, (Z)

- (C5-C9) heteroaryl am ﬁo CO NH- Bg C6) al kyl am no- CONH-(Cl Co6) al kyl ,
((C1- C6) al kyl') 2anmi no- CO- NH-(Cl- al kyf,

( C6- C10) ar yl am no- CO- NH- ( C1- 06) al kyl , ( C5- C9) het er oar yl ani no- CO- NH- ( C, -
Co6) al kyl, (C1l-C6)al kyl sul fonyl, (C, - 06) al kyl sul fonyl am no, (C, 30

Co6) al kyl sul f onyl am no(C, - C6) al kyI , (C6-C, M aryl sul fonyl, ,
(C6-Ct0)aryi sul fonyl am no, (C6- C10)aryl sul fonyl am no(Cl-C6) al f<yl ,

( C1- C6) gl kyitsdebih @ny bat i, 3qr 4¢ C1- C6) al kyl sul fonyl am no(C, - C6) al kyl
(C5-C9) heteroaryl and (C2 C9) heterocycl oal kyl; R2 and R3 are each

i ndependenttf - &diaBgidarereaghindseenestih O dsi sting of hydrogen, deuterium
am no, hal qiishyqrox¢a;nitro, carboxy, (C2-C6)alkenyl, (C2 2 3 DEC 2004

C6)af kynyl, triluoromethyl, trifluoronethoxy, (C C5)a| ki/ , (C,-C)al koxy,
((-,3- C %%%W'Wér%"ﬁ”?h@‘yﬁwwar %viercx@('m-cs@ye ~oal kyl groups are

opt i onal | Y B4 ‘;,h@fg ¥ 00RSr 2Oor ddMBERI; @haups sel ected from hal o, hydroxy,
car boxy, Y PN ég('gl kyl thi o ((--,~C6)al kyl am no, ((CL-06)al kyl) 2an o,

(C5- Q/)1ﬁet616a¢3y¢0ﬂy OJ@Q)Q(@@POU&’@!%RN?Ith"OGQBDC@)"C%PB&'F Ry ¥ ips(O

(C5-C, 0) ar Ype ﬁbnﬁ’goa 53 are each independently (Ca- C, a)cycl oal kyf,
(C3- Co)cvcloa oxy,. gg .2l kyl am no, %(C C5) al kyl ), am no, (Cs-
) T,

C, (3)aryl ar ni no, R &> 85)Rl. tﬂm’B frgee d)\éﬁ-‘aﬁlﬂdﬁﬂt&){ 5@@}3@@550&11 gigueny | |
Egs CG)Cagg/?,ré/dP%*,é- &?g Y(dgé& &@Cald(s\ﬁlw lobf?&Yélly S(J&tltg:tefdl Médté'mnflo Hyr.l!roxy,
amino, trifluoromethyl, (C,-Ce)acyloxy, (C¢-Cglacylamino, {C4-Cg)alkylamino, ((Ci-
15 Cglalkyl);amino, cyano, cyano(C,-Celalkyl, trifluoromethyl{C;-Cs)alkyl, nitro,

nitro(C,-Cs)alkyl or (C,-Ceg)acylaming;

R“ is (Ce-Ciularyl, (CrCo)heteroaryl, (CsCioeycloalkyl or (Cor-
Co)heterocycloalkyl, wherein the aryl, heteroaryl, cycloalkyl and heterocycloalkyl
groups are optionally substituted by one to four groups consisting of hydrogen,
20 deuterium, amino, halo, oxo, hydroxy, nitro, carboxy, (C>-Cslalkenyl, (C2-Cslalkynvl,
trifluoromethyl, trifluoromethoxy, (Cy-Cs)alkyl, (Cq-Ce)atkoxy, (Cs-Cio)cycloatkyl, (C,-
Celatkyl-CO-NH-, (C;-Cs)alkoxy-CO-NH-, (Ci-Ce)alkyl-CO-NH-(C,-Celalkyl,  (Cs-
CeJalkoxy-CO-NH-(C4-Cg)alkyl, (Ci-Cs)alkoxy-CO-NH-(C4-Cs)alkoxy, carboxy,
carboxy(Ci-Ce)alkyl, carboxy(C,-Cs)alkoxy, benzyloxycarbonyl(C,-Cslalkoxy, (Cs-
25  Csglalkoxycarbonyi(Ci-Cglalkoxy, (Cg-Cioaryl, amino, amino(Cy-Cgakkyl, (Cs-
Csg)alkoxycarbonylamino, {Cs-Cio)aryl(Cq-Cs)alkoxycarbonylamino, (C,-Ce)alkylamino,
{{Cy-Cs)alkyl)samino, (Cq-Cg)alkylamino{C4-Celalkyl, {(Cy-Ce)alkyl.amino(C:-Celalkyl,
hydroxy, {Ci-Celalkoxy, carboxy, carboxy(Cq-Cslatkyl, (Ci-Ce)alkoxycarbonyl, (C4-



| CO NH, (C -C5)al kyarnino-CO, (C, C9)heteroary, (C3-C, 3) heterocycg bk— t
(Ce- C,0)aryl wherein the heteroaryl. heterocyclcal kyl and aryl 81; g gﬁm
t I tituted b to th hal C, - CH) al kyf
(C1 oy RPN+ (G, -5y af kowy- CONE, (G - o) al Kyl - EETHERY®9Ts) al Kyl
(C, - Co) al koxy- CONH—(C,-CS)aI kyl , (C,--7@)al koxy-CO- N, ! H (C, - C6) al koxy,
car hoxy, u.arhoxv(C, -Cs)al kyl, carboxy(C, -Cs) al koxy,
benzyl oxycar bonyt (C, - Cs) al : koxy. (Cl-C5)al koxycar bonyl (C, - C5) at koxy,
(Cs-Clo)aryl, am no, am no(Cl-C5)al kyl, (C, -0C6)al koxycarbonyl am no,
g Eig- C,C(GD; aby)aikGrycatmrgl{ & olyatyh o(GGa)almy- CQC@N-GG)(@L—Q'{)aﬂqyi—@@,-NH-, cyano,
- a m _no - a .
((C, - C6) ak%#é@%?ﬁoﬁ&l H%EB) a|4{9‘“°1§5§ﬂ§£ ((EC@@@{“X%H& “CQ:NHpoxy (Cr
82; b?ﬁyf Cﬂ:6 mahym&CMHQg) amtmr@d)ﬁNH C (§el) h@vey@a%wbmmco-
a 0
(0] hettocyd Wlamm%wédcms Hpe c@%qq;a@ﬁmm@@cw (c-
((Cl1- G§) atigaikyRa kao)%dwrh@-d&?m @}éf) %EWI a(ﬂsf@g‘}l%rwlélryiar?mo—CO -NH- f( 1=

(C5- Cg) het er oar yl ami no- CO- am no-

((C, - C6) alaplkyRath riesiayisyancc, c@*%alkxkfarbw&@oqlmm alff ries)cyoaabp

(27 ) wpliTeGRRE, PRI Srah TN ﬁa@ai‘%“#u‘%@"@ﬂd‘% il fonn

(C6-C 1)) Gl |(¢ﬁﬁ§9la|kyléﬂlﬁlﬂycdp&@]aﬁwlsﬁwaammmdprcﬁ)alkyisulfonylammo(&

T

Cg) het@r o&yalkghl kmq-Cy)alt(jrismrfwymm s o (Chaf)alBsuiivsylainncgCh St Jatkyt, ed(Qyy t he
group of

formula ( dc’?"“"‘%ﬁd g{lel‘”%cégkoggﬁt?g& ORES-&%&HEB%EO V\Q@ §§3|kﬁ}g?}mg YK 9]:1 thr e
ggtc Ocr)g%/gen:,o)ﬁv@)rmmher(eJ,rcaqbikylmucQ 1 CgiC Jaryttiiio Ni. ﬁ (Qge?%lkgsumworm%ﬁ
subst i tu'? ch?ﬂQA iaﬂlﬂ@y't écmﬁe)@E‘VGPg%ﬁé @%&?g’iﬁ)“??%ﬁw Cg‘ycgﬁt)%?w u(ﬁ %{‘ y

(Cl- C5) al kyp-NHhal©, Cé)@kyﬁﬁ%@tck@xy(@rtcb)@t@b@wp @.-dfrigietoaydidalieyB. orA(csorrpound
IS car

SECC O E T E L CENRE MR Y N RN R

wher ei n asiisstilited ohSRE;may bs faARSIOAWstitutedl By Bndlis thre@igholpsl tdnsBting@drgi s 0_
halo, {C,-Cg)alkyl, (Ci-Cglatkyl-CO-NH-, (C4-Cg)alkoxy-CO-NH-, (C,-Cs)alkyl-CO-NH-
(Ci-Celalkyt, (Ci-Cs)alkoxy-CO-NH-(C;-Cs)alkyl, (C4-Ce)aikoxy-CO-NH-(C,-Cg)alkoxy,
carboxy, carboxy(C4-Cglalkyl, carboxy(C:-Ce)alkoxy, benzyloxycarbonyl(C,-Cs)alkoxy,

20 (Cy-Cglalkoxycarbonyl{C,-Cglalkoxy, (Ce-Ciodaryl, amino, amino(Ci-Celalkyl, (Cy-
Cs)alkoxycarbonylamino, (Cg-Cg)aryl{(C,-Cglalkoxycarbonylamino, (C,-Cglalkytamino,
({C4-Celalkyl)zamino, (C4-Ce)alkylamino{C;-Cs)alkyl, {(C,-Ce)atkyl),amino(C4-Ce)alkyl,
hydroxy, (Cs-Cs)alkoxy, carboxy, carboxy(Ci-Cs)alkyl, (C4-Ce)alkoxycarbonyl, (Ci-
Cs)alkoxycarbonyl(C,-Cglalkyl, (Ci-Ce)alkoxy-CO-NH-, (C4-Cg)alky-CO-NH-, cyano,

25  (CsCy)heterocycloalky!, amino-CO-NH-, {C4-Cq)alkytamino-CO-NH-, ((Cs-
Ce)alkyl);amino-CO-NH-, (Cg-Cyoarylamino-CO-NH-, (Cs-Cg)heteroarylamino-Cd-
NH-, (C1-Celalkylamino-CO-NH-(C,-Cg)alkyl, {{C1-Cs)alkyl).amino-CO-NH-{C;-
Cs)alkyl, {Ce-Cip)arylamino-CO-NH-(C,-Cglalkyl, {Cs-Co)heteroarylamino-CO-NH-(C;-
Ce)alkyl, (C1-Cy)alkytsulfony, (C4-Cgalkylsulfonylamino, {Cs-

30 Cpalkylsulfonylamino(Cq-Cglalkyt, (Ce-Coo)arylsulfonyl, (Ce-Cyoarylsulfonylamino, (Cs-
Cip)arylsulfonylamino(C,-Cs)alkyl, (C4-Cgalkylsulfonylaming, (Cy-
Celalkylsulfonylamino(C1-Cs)atkyl, (Cs-Cg)heteroaryl and (C,-Cy)heterocycloalkyt;

R? and R’ are each independently selected from the group consisting of

hydrogen, deuterium, amino, halo, hydroxy, nitro, carboxy, (C.-Cglalkenyi, (Co-



5. A conpound according to claim1, wherein ais 0; bis 1, Xis chf 12004
cis 1;disQ eisGfisO andgi sO 5 6. Acorrpoﬁ’nd according to claim1, erein
ais 0, bis 1 Xis -- C(=N=cyano)-; cis l, dis 0; eis 0; f is 0; and g
is 0. 7. Acorrpound accordingto claim1, whereinais 0; bis 0; cis 0; d

is 0; eis 0 X acgording to
claim1, wherei ﬁﬁ ”‘Yrﬁ” ‘r'ﬂb‘o‘iog‘“ihfp trﬁgorgTa)ggQ %‘ \15?5]"(”(6\ ?@”@%éhgﬁgo goso fiso0;
andgi s0. 9. A CgMUMy&Gﬁ@édl*h@alt\m aidoay onclsloaktyesreiss Fe P@tiooa“\f‘bup%'“tm&‘d Xis

S(Or,; 2; ~ o m‘un b |
18 )L\ coprpolu?ld f&é@?ﬂ ﬁl Wcm 60u8F séiegf c!’?c\),{ﬂhaig Hr{%roly grbbﬁr 37 9'@@ &) Jali%ytﬁ(%g Onyn

is 2;cis 0;d isg, eIstfmriq (&@d@d)&i@l yoalr#no] 2(Cs-Ba) B@%@Tm'ndca‘éﬁ?ﬁtﬁpﬁ@'qaﬁy'cl aim1,
wher ei n a is Oo(alc%%yioaux '§r @())Qéoﬂ s or @ Sanks @PSaD; Bhch hudhenaSitR) (CHi S 2;

fis O;and gis d A¥cordin tocla|m1 %relnals&g6 bis
1; Xis S(O),; nCulw2odid |(udp9®v@¢a§@w|§ LearrlGTinge . (GaCsIKYY
according to cl @ ggrgl,am\p{gerern@)al@hrﬂe g@scq,,arym:bs qar- bgﬁlylesulfnao ciGd; di sO

O fis0; and 1 0; b
ISR A R R M S B R T e ot I S

conmpound accor digagnbo @, @ t,mkJLarnMASLer:)e| (Csaojhste@anrd (Cs- Cg}hetmogycg(a@lnor ¢Cs-is 0;
Coeording to o S Oemé‘r“eihﬁ réetimanél %bjemcm @(‘ b Ay %5043@ e gndm sl;

according to cléﬁ?)r"i"i{“ I'S ox(? cisO;dis
Yi sS(O)r, ; ni s2; fsiisstipgadgy s62 tqme%h@@nﬁb&@é'k‘éc&)r%ia%‘ O Net-aiomla Qe ein a

is 0 bis 1; Xdél\lp{xy@erb an&l t8. ;\@P(cqlda}% k)]l g;,xcg)aﬂmnyc@arﬁ((d))cﬂ alkp, i(S,-2; f is
0; and g is 0 18. co accord % g% A LG%{)&IS: )aqmmb) |s 1;
X is carbonyl; ‘%@”‘@F%C@"‘&”écl' %q)aé“f“(fc@ CtY t"?r, ?’?V ahadi & jound
according to cl &= At doxy eI O, @sai'&xﬂ (B:- saliioxveértrogvl@érfb@myw @GN is 1;

eisl;VYisS(On; n|52f|sl ding t SCct‘ @1_
wher ei n R(12)|s BT, ( )ar%% s ('(/;2 &@%JF%%@@W g tecotgbmi

er oaryl I t he aryl
het er oar yl grou;ﬁsﬁ%k%mar@ﬁaﬁfr”y‘osubsﬁ‘?ﬁ 2B °one { Eéomgﬁ ajk‘%é&'%04 99 f our
groups consi st i ngaf,delogenatichalo-Chyemexyno(Catimsy, hidrdxi| (arfrtkory., (C, -
carboxy.  carboxy{C-Cglalkyt, (C,-Cq)atkoxycarbonyl,  {C-Cs)alkoxycarbonyi(C,-
Celalkyl, (C,-Cglalkoxy-CO-NH-, (C1-Cglalkyl-CQO-NH-, cyano, {Cs-Cyhetarocycloatkyl,
amino-CO-NH-,  (C-Cglalkytamine-CO-NH-, ((C1-Calaikyt}ramino-CO-NH-,  {Cs-
Cie)arplamino-CO-NH-, (Cs-Cg)heteroarylamino-CO-MH-, {C1-Colalkylamino-CO-NH-
(C1-Cs)alkyl, ((C-Ca)alkyt)pamina-CO-NH-(Ci-Cs)atiyt, {Ca-Crolarylaming-CO-NH-C,-
Cglalkyl, (Cs—Cg)hﬂtnroarytamir:o—CO—NH—(Q—Ca)afkyl. (C.-Cslalkylsulfonyl,  (Cy-
Celalkytsulionylaming, (C,-Cg)alkylsuIfohylamino(C1-Cs)atkyt, (Cs-Cinparyisutfonyl, (Cs-
Codarylsulfonylamino, (Cs-Crgjarylsutfonylamino(C,-Cslalkyl, (Cy-
CsJalkylsuifonylamino, (C1-Cs)alkytsuffonylamino{C;-Celalicyl, {C5-Cg)heteroaryl or (Ca-
Cy)heterocycloalkyl;
with the proviso that R® must be substituted by the group of formula [I; and

with the proviso that when R%isa group of the formula
K,

)

and at least one of g, h and jis 1-3; then F, K and P are nat oxygen, S{O)d wherein d
is 0, 1 or 2, or nitrogen.

2. A compound according o claim 1, wherein R® is  (Ca
Cslheterocycloalkyl optionally substituted by one to three groups selected from
deuteriuﬁ’\, hydroxy, (C,-Cslalkyt, hato, {C-Cghalkoxy and a group of formula Il

3. A compound according to claim 1, whersin ais 0: bis 1, Xis carbanyl;

cis0:dis0.ais0;fisd,andgis 0.



C6) al kyl, (C, -C6)ai koxy, (C,-C6)alkyl-CO NH, anino, ani no(CL-C6)aRKyIpEN( ¢
Co6) al kyl arni no, ((C, -C6)al kyl)2am no, cyano, am no-CO NH,

(C, -Co)al kyl am no-CO NH, ((C, -Ce)alkyl)2am no-CO NH,

(C6-C9) heteroaryl am no-CO- NH, (ClL 5 i@l kyl sul f onyl,

(C, -C6)al kyl sul fonyl am no, (CG C, o) aryl'stl fonyl am no, (C, -

Ce) al kyi sul fonyl am no, and (Cl-C6)al koxy-CO NH. 21. A conpound according to
claim1l1, wherein said conpound is selected fromthe group consisting of:
4-{4- Met hyl - 3-[ net hyl - (7H pyrr ol 42 3-d] pyri m din-4-yl)-am noj - pi perldl n-1 -
10 vyl met hyI ) bénzeneds TR @reording o clalm 1, wherain ais0; ois 1, X 1s carbonyl;

4- Met hyl - gyl (Jljl'ﬂ¥'br8|lx@%%§ d] pyrim d| n-4-yl)-am noj - pi peri di ne- 1-

car boxyl i c henyl ) - am de

4- Met hyl - 3- [rretshyl (ﬁbbrppcnmm:l axtc@rcangi]qoglamﬁ dvmaramya is Oahiind] X8 pebpayine- 1 -

car boxylic aci 4- r m de; 15
1-{4- I\/gt h)?l'sg ‘fﬁ\%{' b @H‘%?P%N%ﬁz 3-d]pyrimd in-4-yi)-anino]-piperidin-1-

le}\/letzms/let ga[zfrlsie%y%ll- (ﬁtdibﬂrmr@:\g?oaczcordmg o Cllarlgldt aner;;n) aa‘?n Onot)) Isf)|1pe>§|liil—rle | -

car boxyl i C(ENFeaA2)-neth Ids'ﬁlof 5r‘ﬁ39| '?)he%lﬂﬂg &hi de; ~ (3- Hydr oxy- pyrrolidin-|

21ny|) ;146%9; 2}/' p?rp [e?? d&%b%_&hﬁdﬂgﬁ%&&g@} gongaﬂi Pyetbifliats 028is 0; cis 0;d is

[1_20((3} ﬁonl\/bltT?gsmG;-f[IMI tyd (871 i CaPOL2, 3- d] p?/l‘l m di n- - 4-yl ) - ani no] - pi peedi ne-

i- ( |2} {13- E/;t QQ o %m%%&ﬁ%%ﬁ%ﬁé%k%@?pg??%‘lﬁ]d? rlls 91 ti/ils) 1— axn‘llsn%(]o)pl per| di n-
- 18- | s &sZDif i

(Mo 5 (e ™ 9012559 DU B M 03019l B -1

Met hyl - [ 4-igref diglo; B-i§ 3: @ist®, 644 higiadl, ald ¥1ig ebpeyli di n- 3-yl ] - (7H— pyrrol o[ 2, 3-

w1 he a1 - aritho] L prpsroinaeToERrnoRyT - i) 214 ot 5 P dpyl
éelf rl\%![ helSf gg [E’rrclieltsh0 Id-ls(; %I—E o Dr rf(l)si:) P 1(‘:IS]D r1m di n ny 1 <pi R& ﬂl pe- 1
car boﬁél ic acid{s- r’rétcﬁ ﬁiﬁ{ﬁ?ﬁfa'”gﬁfgﬁ&?m "F‘r?‘:éfgl %% (%EC§30643 56’0

4-M et nyl - z(smetdwyl e (571%?;’187('95 0h & B-1e§ Pyaridrg idion- 4- - y1} - ami no] - pi peri di ne- 1-

carboxylic acid thiazol-2-ylam de
Y 12. A compo}/md accordlng to claim 1, wherein ais 0; bis 1, Xis S(O) n

is2:cis 1. dis0;eis0;fis0; and gis 0.
13. A compound according to claim 1, wherein ais 1, bis 1, X is carbonyl;

20 cis1:dis0;eis0;fis0;andgis 0.

14, A compound according to claim 1, wherein ais 0; bis 1; Xis S(O); ¢
is0;dis1;eis 1, Yis S(Omnis 2;fis0,andgis O.
15. A compound according to claim 1, wherein ais 0; b is 1; X is S{O)n
isO:dis t; eis 1, Yis S(O), nis 2;fis1;and g is 0.
25 16. A compound according to claim 1, wherein a is 0; b is 1; X is oxygen;
cis0;dis1; eist; Yis S(O); nis 2;fis1;and gis 0.
17. A compound according to claim 1, wherein ais 0; b is 1; X is oxygen;
cis0;disl; eis 1;Yis S{(O)unis2;fis0;andgis 0.
18. A compound accarding to claim 1, whereina is 0;bis 1; X is carbonyl;
30 cist,dist; eis 1;Yis S(O),; fis0;andgis 0.
19. A compound according to claim 1, whérein ais 0;bis 1, X is carbonyl;
cis1;dis L; eis 1 Yis S(O)u nis 2,fis1; and g is 0.
20. A compound according to claim 1, wherein R is (Ce-Cag)aryt or (Co-

Cy)hetercaryl whersin the aryl or hateroaryl group is optionaily substituted by one to




4- Met hyl - 3- (et hyl - (7H pyrrol of 2, 3- d] pyri m di n-4-yl)-am no] - pi peri |31g:[: 2094
carboxylic acid (4-cyano-phenyl)-amde; 5

{4-Met hyl - 3-[ met hyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am no] - pi peridin-1-yt}
- pyrrolid in-1-yl-nmethanone; Furan-2- c%gr boxylic acid

(2-(4-nethyl -3-[nethyl-(7H pyrrol o[ 2, 34d] pyri m di n-

4-yi)-am no] - pi peridi ne-1-sul fonyl }-ethyl)-am de;

{4- Met hyl - 3- (et hyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl ) -am no] - pi pe
ridin-1-yl} 10 (tetrahydro-furan-3-y nmet hanone

4-i vl et hyfouB-droepshydongigtgpyf rrnrﬁrs{ggnshag%yfmdrﬁw. rFaabCW) AEHREE Y pEr T di ne-1 -

carboxylic¢ acid i,so +-Cs i

4- Met hyl - § ﬁ%lt hﬁé @éﬁ{gﬁra d%@%?pyrl i d?rrr?mo arr!:g?r(]CnOC )a"fy[l)erﬁl ne- 1-
car boxyl i ggamy(dn{"ﬁy .ci{@nazpikyh)dmndg-gykhhe.aaimie-C N% (Ci-Co)a yiammo-CO-
carboxyl | Braci d (G- Rr Ry TRO8IE, o | S B rosntamnB ORI P! Pe(Ed! ne- -
2- Cyclppr epy| él}.uﬂ‘mt hyt =8 hikps bvhyiariay 1 1 @sel Q)aBAslifopyiamie, n- 4¢@4-) - 20

am no] - pi peri di n-1-yl } - et hanane;

Cycl opent pe)a{mlsbﬂé@ma!mm[a?é&(ﬁm&xeﬁqxbw B 2, 3-d] pyri ni di n-4-yl) - ani no] -
pi peridin- to ¢l 1, wh said compound is
4- Met hyl - 3- [rret hyI Pgﬁ 3roru8 fccord"égj] p?r |Cr$1m(§| n- Wfir?[]am no]j - pi.peri di ne-1-
car boxyl i elacied f(@n mwupucgos@tmmm yt)-am de; 25
[4- ({4-Methyl ) L nb)-pipatidall= pi pe
ridi ne- 1-car bo%'né/o'[n@&gﬁs &@‘@A@H%%‘%&u g@l‘dﬂgméﬂ hoRer
[ 1- ( 516\ ppndthyipBenzeBestifpndmitet hyl - pi pe ri d| n-3-yl]-methyl-(7H pyrrol of 2, 3-
dj pyri mdin-4-yl ~ - -
4- Met hyl - 3- [net%@'?ﬁ’g’]?%rﬂﬁshyl TBI[DZ'@IO&% 3"d pyrt —44y|§/?ml_ng;np|r;])glr K-jl;r)‘?p}erl di ne-1- 30
car boxyl i Q;a .c(g;’g éurfbmogle;bﬁma!}ahuc& yt) am de; 3-{4-Met hyl -
ro
i

3- [ et hyt-- h@ethaA@thv O%g’é%’ﬁ‘m%’l% ViR -Pekdines:- 1-

car bonyl } - cycl ﬁ§
4- Met hy| - 3xtgmiikyadcid Zﬂ:h,@wpheh@)@é}nﬁeﬂ] pyrim din-4-yl)-amino]-piperidine- 1

(2 tAbating or dﬁi’@@%m Sugey-aleurant s asRaf T A e P RmReR, o 00, "
transpl ant,nR{gabbI0Nyi-cteiHone;
4-Methyl—S—[methyl-(TH—pyrrolo[2,3~d]pyrimidin-4-yl)-amino]-piperidine-1-
carboxylic acid (4-methytsulfamoyl-phenyl)-amide;
(3-Hydroxy-pyrrolidin-1-yl )-{4-methyl~3-[methyl—(7H-pyrro|o[2,3-d]pyrimidin—
20  4-yl)-amino}-piperidin-1-yl}-methanone,
[2-({4—Methyl—3—[methyl-(7H—pyrroIo[2,3-d]pyrimidin—4-yl)-arnino]—piperidine-

1-carbonyl}-amino)- thiazol-4-yl}-acetic acid;

25 '5—(2-{4-Methyl-3-[methyl-(7H—pyrrolo(2,3-d]pyrimidin-4-yl)—amino]~piperidin—
1-yl}-2-oxo-ethyl)- thiazolidine-2,4-dione;
{4—Methyl-3—[methyl-(TH-pyrrolo[Z,3-d]pyrimid in-4-yl}-aminol-piperidin-1-yl}-
thiazolidin-3—yt-rhethanone;
Methyl-{[4-methyi-1 -(S-nitro-thiazol~2-yl)-piperidin-3-yl]-(7H—pyrrolo[2.3-
30  djpyrimidin4-yi)-amine;
[2—({4-Methyl—3-[methyl~(?H-pyrrolo[2,3-d]pyrimidin-4~yi)-amino]—piperidine-
1-carbonyl}-amino)- thiazol-4-yf]-acetic acid ethyl ester;
4-Methyl-3-[methyl-(7 H-pyrrolo[2,3-d]pyrimidin-4—yl)-amino]-piperidine-1 -

carboxylic acid (4-methanesulfonyl-phenyl}-amide,




5 transplantation, lupus, nmultiple sclerosis, rheumatoid arthriti S9 oo 0%
psoriasis, Type |I diabetes and conplications from di abetes, cancer, %@H’mﬁ
atopic dermatitis, autoinmune thyroid disorders, ulcerative colitis,

Crohn's di sease, Al zheiner's disease, ;!eukerri a and ot her autoi mmune

di seases or (b) the inhibition of prof‘EQ‘n ki nases or Janus Ki nase 3 (JAK3)
in a manmal, including a human, 10 conprising an anmount of a conpound of
claiml1l or a pharmaceutically acceptable salt thereof, alone or in

conbi nation with one or nore additional agents which nodul ate a manmal i an

i Mune syst em iviathy!B-Enethdr? Himyflomi@atddpyindgert v)-arreteipeedingrisuch

di sorders_or conditions . pharmaceutically acceptable carrier 15 23.
Use of a D ﬁ%aC’Sfth'éF%ﬁﬁﬂi%bdﬁpa pharmaceutically acceptable salt thereof,
al one or in coghigtayiBfmahyH7BREolo[PBrdEpatdiinideyiptmagenipsritihédh  nodul ate a
manmal i an i nmune system or W ”B an. antiinflammuatory agent, for the

pr epar at | GHOH I8 2REdHAARRAPEBH)-# RIS nhi biti on of protein kinases or Janus
Kinase; 3 (JAK3)a Rty FerERhy-(1Hel el PI3-a]hHmRIn-430-a4no|Yseerafin-ayGonpound  of
claim1 or a pharmaceutically acceptable salt thereof, alone or in

combi nat i pyiralifiinki-g@ethanadée additional agents which nodul ate a manmal i an

| mne SYStem Ll 8 BaARIL I PITBLALLIAGRIL 7 SFroghe-dbeRagaL | on of a

medi canent for reatnent or prevention of "a disorder condi tion
sel ect ed fiyraronglampendms)sationyeptogleomie; xena transpl antation, 25 | upus,

Compl | cat ons. Fr MR AR ra (et el B ¥ Riee L LTS e
thyroigd ditewsdersiurahGeppirettancoéi tis, Crohn's disease, Al zheiner's disease,
leukem a and Otﬁ‘rﬁ(rath?%—?rin%ﬂﬁI-E;ijfr.goqg[as&—tij]Byr?mig%mgaan“h%(fjp%%irigﬂae-q-hurmn'
carboxylic acid isoxazol-3-ylamide;
4-Methyl-3-[methvl-(7H-pyrrolo[2,3-d]pyrimidin-4-yi)-amino]-piperidine-1-
carboxylic acid (6-cyano-pyridin-3-yl)-amide;
19

4-Methvi-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-piperidine-1-
carboxylic acid {(4-methyl-thiazol-2-y!)-amide,
2-Cyclopropyl-1-{4-methyl-3-{methyl{7H-pyrrolo[2,3-d]pyrimidin-4-yl}-
20  amino]-piperidin-1-yl}-ethanone;
Cyclopentyl-{4-methyl-3-[methyl-(7 H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino}-
piperidin-1-yt}-Methanone;
4-Methyl-3-[methyl-(7 H-pyrrolo{2,3-d]pyrimidin-4-yl}-amino]-piperidine-1-
carboxylic acid {3-methyl-isoxazol-4-yt}-amide;
25 [4-({4—Methyl-3-[methyl-{7H-pyrrolo{Z,3—d]pyrimidinA—yi)—amino]-piperidine-
1-carbonyl}-amino)- phenyl]-acetic acid;
[1-(5-Amino-thiazol-2-yl}-4-methyl-piperidin-3-yll-methyl-(7H-pyrrolo[2,3-
djpyrimidin~4-yh-amine;
4-Methyl-3-{methyl-(7 H-pyrrolo[ 2, 3-d]pyrimidin-4-yi)-amino]-piperidine-1-
30  carbowyiic acid (3-methyi-isothiazol-5-yf)-amide;
3-{4-Methyl-3-[methyl-(7H-pyrrolo{2,3-d}pyrimidin-4-yl}-amino]-piperidine-1-

carbonyl}-cyclopentanone; and



10

20

25

.81-

4—Methy!-3—[methyl-(7H-pyrroIo[2,3—d]pyrimidin-4~yl)-amino]-piperidine-
1.carboxylic acid benzyl-methyl-amide.

22. A pharmaceutical composition for (a) treating or preventing a
disorder or condition selected from organ tfransplant rejection, xeno
transplantation, lupus, multiple sclerosis, rheumatoid 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 or {b) the inhibition of
protein kinases or Janus Kinase 3 (JAK3) in a mammai, including a human,
comprising an amount of a compound of claim 1 or a pharmaceutically
acceptable salt thereof, atone or in combination with one or more additional
agents which modulate a mammalian immune system or with an
antiinflammatory agent, effective in such disorders or conditions and a
nharmaceutically acceptable carrier.

23 Use of a compound of claim 1 or a pharmaceutically acceptable
salt thereof, alone or in combination with one or more additional agents which
modulate a mammalian immune system or with an antiinflammatory agent, for
the preparation of a medicament for the inhibition of protein kinases or Janus
Kinase 3 (JAK3)in a mammal, including a human.

24.  Use of a compound of claim 1 or a oharmaceutically acceptable
salt thereof, alone or in combination with one or more additional agents which
modulate a mammalian immune system or with an antiinflammatory agent, for
the preparation of a medicament for the treatment or prevention of a disorder
or condition selected from organ transplant rejection, xeno transplantation,
lupus, multiple sclerosis, rheumatoid arthritis, psoriasis, Type | diabetes and
complications from diabetes, cancer, asthma, atopic dermatitis, autoimmune
thyroid disorders, ulcerative colitis, Crohn's disease, Alzheimer's disease,

leukemia and other autoimmune diseases in a mammalt, including a human.
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