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R1 Rz which are inhibitors of the enzyine protein kinases such as Janus Kinase 3 and as such are
useful therapy as immunosuppressive agents for organ u'ansplants ‘xeno transplantation, -
N7 . lupus, multiple sclerosis, theumatoid arthritis, psoriasis, "Iype Tdiabetes and complica-
I . \ R3 ()  tions from diabetes, cancer, asthma, atopic dermatitis; attoimmune thyroid disorders,
k P ulcerative colitis, Crohn’s disease, Alzheimer’s disease, Levkemia and other autoim-
N Il:‘{ mune diseases. - .
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as JAK3) and as such are useful therapy as | mmunosuppr essi ve agents for
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di abet es, cancer, asthma, atopic dermatitis, autoimmune thyroid disorders,
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conmon gamradledmng\whersmg@ﬁ,bu%sgh@%mmamggre55| on should result from
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- that JAK3 not onﬂa V%@ A alseeratesdo p °9°f IngEPugHh emMPapBds ip eferajrpent of
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phar maceutical | y acceptabl e sal t
hematopoetic cells. This is consistent with its essential role in mgnahng through the receptors

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

25 lymphocyte maturation, but that JAK3 is constitutively required to maintain T cell function.
Modulation of immune activity through this novel mechanism can prove useful in the treatment
of T cell proliferative disorders such as transplant rejection and auteimmune diseases.
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The present invention relates to a compound of the formula
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or the pharmaceutically acceptable salt thereof; wherein
R'is a group of the formula




"R is a group of the for

whereiny is 0, 1 or 2; s selected fromthe grou onsi stég'gneo%M
hydr ogen, widerd28462! Kyl . (C, - C6)al kyl sul fonyl, . (C2- al kerN’.Ll‘IImeu
.(C2-Co6) al kynyl wherein the al kyl, alkenyl and al kynyl groups “are .
optionally substituted by deuterium hydroxy. amno, trifluoronethyl,
(C -C4)al koxy, (C, 10 Co6)acyl oxy, (C, -C6)&l kyl am no, ((C, -C6)al kyl)2am no,
cyano, nitro, (C2-C6)alkenyl, (C2- C6)alkynyl or (C, -C6)acylamn no; or
(C3-C,a)cycl-oal kyi wherein the cycloal kyl group is optionally substit
by deuterium hydroxy, amno, trifluoronethyl, (C, -C6)acyloxy, (C, -
C6) acyl am no, (C,-C6)al kylam no, ((C,-C6)al kylg®am no, cyano,

cyano(C, -C6)al kyl, trifluoronethyl (C -C6)al kyl', nitro, nitro(C, -C6)al
or (C -Co6)acylamno; 15 R6 is (C2- @Qrhet er(qg%%boal kyl wherein the

het er ocydoal kyl groups nust be substit 4&d
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am no, deuterium hydroxy, (C -C6)alkyl} (C, -C6)alkoxy. halo, (C, -C6)acyl,
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C6) acyl am no;
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al k}e; or a group of “the fornu
1~C¢)alkylamino, ({(C,-Cglalkkyly,aminc, cyano, cyano(C,-Cg)alkyl,

trifiuoromethyi(C,-Cq)alkyl, nitro, nitro(C,-Ce)alkyl or (C,-Cg)acylamino;

Reis (Cs-Co)heterocycloatkyl wherein the helerocycloalkyl groups must be substituted
by one to five carboxy, cyano, amino, deuterium, hydroxy, {C;-Celalkyl, (C,-Cy)alkoxy, halo,
(Cy-Celacyl, (C-Cqlalkylamino, amino(C,-Ce)alkyl, (C,-Ce)alkoxy-CO-NH, (C,-Cg)alkylamino-
CO-, (CrCoalkenyl, (C,-C¢) alkynyl, (C,-Ce)alkylamino, amino(C,-C)alkyl, hydroxy(C,-
Celalkyl, (C,-Celalkoxy(C,-Celalkyl, (C,-Cs)acyloxy(C,-Celalkyl, nitro, cyano(C,-C;)alkyi,
halo(C,-Celalkyl,  nitro(C,-Cy)alkyl, triﬂuoromethYl. trifluoromethyl(C,-Cglalkyl, (C,-
Celacylamino, (C,-Cglacylamino(C,-C,)atkyl, (C+-Celalkoxy(C,-Celacylamino,  amino(C,-
Celacyl, amino(C,-Cglacyl(C,-Celalkyl, (C,-C¢)alkylamino(C,-Cg)acyl, ((C,-Cg)alkyl),amino(C,-
Celacyl, RR'N-CO-O-, R“R'N-CO-(C,-C¢)alkyi, (C,-Ce)aikyl-S(O),,,, R‘SR‘SNS(O)m.
R¥R'*NS(0),, (C,-Cs)alkyl, R'SS(0),, R*N, R¥S{0).R'®N(C,-C.)alkyl wherein m is 0, 1 or 2
and R* and R are each independently selected from hydrogen or {C,-Cg)alkyl; or a group of
the formula
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C6) al kyl ami no( C, RE5} @ewpbyy, Cy4bb; S6inal dyp), hﬂﬂmm(hﬁdms@ﬁmﬁarbmeﬁﬁsl@-@\baﬁ% O,

(G- 05) al ky o ?‘f‘{d‘fd‘*'“@s%%’?&* o BpRTS uby B PR b e agio
R SR 6N& O)?ﬂ"(‘@la'%‘)(&h yalky! HCSQ@@}(WWFC@NH G 5G)dBytaRlinaNG O, {C}l@s)aﬁdﬁyll (obherein
hmylzlfogenlo?c )éla%gm%f@ I@aﬁmﬁ N H% CI qulpﬁndﬁg k%g)ﬁ?] y?%@{' {%d from
the group ¢ %Sﬁﬁaiy'gﬁ( é%/"qflrydr"ﬁ'@en cyaﬂ‘é(ﬁt Eﬁ)?'lﬁ(h éﬁioffé-csmyta hitral©x-C.)athjif 1 0,
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trlfluoro th koxy,
the al k fEéglkox&f& %ﬁ%@%&yl a@'?'b‘??%séﬁ ¥l opf lﬁ'ﬂ@!‘l ﬁ?s‘tqslﬂﬁ‘ﬂed & one
to thr grchlaﬁ@iamoé@t@bcwr 6@, Geletiyl),adnind(0pCy)acyd aRtaasm,C@m NR“R*N-CO-(C,-

| (C1- Ce)al k)d ok R o) AIEEIGIRHD RetcioNrD) @£ 20 (c(g?alkyl-sm),,,
(Ci-Celalkyl, R™R™NS(0),, R™R™NS(0), (C,-Cq)alkyl, R¥S(0), R™N,. R™S(0),R"™N(C,-
Celalkyl wherein m is 0, 1 or 2 and R" and R'™ are each independently selected from
hydrogen or (C,-Cgalkyl;

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

30 Cj)heteroaryl, (C,- 9)heteroc;rcloalkyl, (Cs-Cs)eycloatkyt or (Cg-C,o)aryl; or R? and R® are each

-independently (C,-C,o)cycloalkyl, (C5-C,o)cycloalkoxy, (C-Ce)alkylamino, ((C,-C,)alkyl),amino,
* (Ce-Cyplarylamino, {C,-Cjlalkylthio, (Cs-C,o)aryithio, (C,-Celalkylsulfinyl, (Ce-C,o)arylsulfinyi,
~{C-Cylalkyisuifonyi, (Cs-Cm)aryIéutfonyi. (C,-Cglacyl,  (Ci-Celalkoxy-CO-NH-, (C,-
Celalkyaming-CO-, (Cs-Cglhetercaryl, (Co-Cglheteracycloalkyl or (Ce-Cio)aryl wherein the

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

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



30 C9) heteroaryl, (C2-C9)haterocycloal kyi, (C3-C9)cycloatkyl or
(C6-Clyaryl; or R2 and R3 e each independently ( 10) cych 9gidddoa
(C3- C70) cywboaMraagy, (Cl-Co)al kyl am no, ((Cl-C6)al ky am NECT/AB00/01742
-(C6-C, 0)aryl am no, (Cl-C6)alkylthio, (C6-Cl0)arylthio, .

(C -Co6)al kyl sulfinyl, (C6-C o)arylsulfinyl. (C -Co6)alkylsulfonyi,
(C6-C10) aryl sul fonyl, (Cl-C6)acyl, (Ci- Cd‘al koxy- CO-NH, (Cl-

C6) al kyam no-CO-, (Cs-C9)heteroaryl, (C2-QC9)heterocycloal kyl or
(Ce6-Cf0)aryl wherein the 35 heteroaryl, heterocycloal kyl and aryl groups
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(C6-C, 0)ary .@%b@ , (C5- C9) het eroaryl am no-
O_

(C, - C6) al kyl am n "(C,-C6)al kyl, ((C, -Co)alkyl)2am no- 10

CCC)S ngg( EI:"- C6) al kyhe preget Oyenfien é‘itaﬁﬁatgem& ii»lielfrﬁﬁ;as:niﬁaD}tlaxelkcls?f:ltabk?c acid addition sals
(C.-0B) al kylsur oyt ampor ide FIIR AR e o i rebmts e Sifmoegpicay
( C6- C, 0) ar yP<EPIPRIR §Fid additigo esits phihe Plotenfentiopkdibasa epmpounds of this invention are those
(05-C.0) ar vl om0k SIS, e, (s jt@wh@%% | Deptan
(C, - 06) al ky] sul fonyl am no(Cl.- G8) al kyl',~{ C$- C9) het ef oar yf 0 ‘%@2 epabie
C9) het er ocyl(’:rf'%'& RY . = 1@3 m@m@%nﬁﬁrﬁ’%ﬁ’lﬁ degiagigle; altrgtep ssulfalet hisuifate,
DO o L D e o e Opste ol (RS butife,

or mu : ; i S p ut i y
accept abl e ac?ﬂéagﬁﬁ#&%n&gﬁ%% 5% ﬁﬁﬁieaf‘%%tw%ww@w%@mﬁam&@m this
i nventi on ceBzenggifenatov, pddiuehesulfonaten -and x pamants di.d di, 1-r@thyfeAé-bis-(2-hydPoxy-3sal t S -
cont ai ni ng RpRhsRGRRRYI cal |y acceptabl e anions, such as the hyd’; ocxgl-ori de,

hydr obrom de, hydroiodide, nitrate, sulfate, bisulfate, 20 phosphate, acid
phosphat e, acet 2khe invention 2isa relatps loese adgition salistof formyla 1. aThe atemicabbdsas thaat e,

succi n&Se, mayabeaised dsUrsaganisCto @t n enzoat e
oot 1o Bhebae Blenac G A a2teBrenl PR L o) Pt o

nmet hanesul fcgpl e, efhan SL{hfonate_, . benzene -foluén

and parat & cheu_nfis 3{ 'JJ%"T_‘LEPelt ?}Iaépn@q‘qﬁ? ©_nabire, prg tapee tht form non-toxic base salts with
such compounds. Such non-toxic base salts include, but are not limited to those ‘derived from

such pharmacologically acceptable cations such as alkali metal cations (eg., potassium and

sodium) and alkaline earth metat cations (e.g., calcium and magnesium), ammonium or water-

30 soluble amine addition saits such as N-methylglucamine-{meglumine), and the lower

- alkanolammonium and other base salts of pharmaceutically acceptable organic amines.

The term “alkyl”, as used herein, unless otherwise indicated, includes saturated
monovalent hydrocarbon radicals having straight or branched moieties or combinations thereof.
The term “alkoxy”, as used herein, includes C-alkyl groups wherein “alkyl” is defined
35 above. '
~ The term 'halo". as used herein, unless otherwise indicated, includes fiuoro, chioro, bromo or

iodo. ' ‘
' The compounds of this inygnlion may contain double bonds. . When, such bonds are .. .
present, the compounds of the invention exist as cis and t-ans conﬁguratlonsal}das mixtures
40  thereof. . |
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herein, i ncPubiednear g bynchpdoandsconkeiar gyt tiaidtiey.| "Urless dﬂfewﬁﬁdmaﬁata&amé%geﬁ_ he

“term haI o' mc@gesqﬁg,q,cfha{cﬁh ’bro?rm'eeéﬁi erw se indicated, includes fluoro,
chl or o, bronD or € conpoun of this invention may contain double

bonds. , V\hen ﬁm%)'%ﬂa@’cﬁﬁ'éyl vmees@mi herdire refersploupiiididyl,t feratiydropidriyipn
exi st as Ci Gihyshu eﬁ-ﬁ]-{],ﬁ e 0

01/42246 -5 9 June 2004 98%@0&’%?4 ‘g’ rs%'ﬁ{’) erg’\‘/(n'ggé E’%%F‘I?i“" t he
al kyl and affK¥PEWL gr Jeprezdiding Ipxazpliviedyl, n'SOE's?ZWéi"v' a§,3~ﬁllmll¢ﬂ*&yll @i eti es

of ot her grpapslidies-gx 1,8gyratoike s e iomb A5
o ot her i 9L 11,8 gyragolithes §i, 'ﬁapﬁﬁhﬁl - thic :lﬁﬁaM%m,ﬁ‘Pégz{ﬁ?drAuh%HP

al sp b
cycl opentyl tapaqvgc’foﬁﬁe/a%ré%yybr t&m%ﬂﬁ% i dP°rB'§’"'I‘31¥
fclozt ai n%ydbmydmdlem-w telllalh}@&azeptnhlepimrsﬂlyl retlionfahgd ,etd”lad)ﬁlgeﬂ?rd:h |sHﬂ\;\ﬁE
orine, oa en
used herein rg gﬂgun}dg&%%ﬂﬁrmgl Ry niedtign e‘? sa'éggé'gﬁﬁ%g'ﬁﬁc 'ﬁ?ﬁr‘%ﬂ'\'ﬁ“&ﬂ
t et rahydrorfy"[b&ﬂyfashngfmqed "ttrhﬂtzsmeteatw}dm aziridinyl, oxiranyl,

met hyl enedi oxyl , c.c BRA 0 X d yl
i sot hi azol i.di n ’ l;M-@t hi goﬂ%?@g-ﬁéﬂh e B 3 oﬁj:"%ﬁ @Ez%yl pyrazolyl,

1, 3- pyr azol5OHY °'!' prazoly); isxazqil, rPy'F"'Y'-ttH‘"I‘ZG%Fe]B'ﬁ%ﬂ')%/ firjidazolyl, 135-OxadlaZOM 124-
1, 2- t eta0ahyeadizbiyiazi, zaa-axaxaiazolﬂ. 83 Mxﬁdiaahwdﬁthhaaw ¥b.4- thladlazolyl pyéldyl

tetr ahydr OL Mt 25 By, IR MY Lsriab’ S LMNINS 01 '3a5§t}:anzmzyi pyrazolo[3,4-
blpyridinyl, cinnolinyi, ptendlnyi punnyi. 6,7-dihydro-5H-[1]pyrindinyl, benzo[blthiophenyl, 5, 6,
7, 8-tetrahydro-quinolin-3-yl, benzoxazolyi, benzothiazolyl, benzisothiazolyi, benzisoxazolyl,
benzimidazolyl, thianaphthenyl, isothianaphthenyl, benzofuranyl, iscbenzofuranyl, isoindolyl,
25 indolyl, indolizinyl, indazolyl, isoquinolyl, quinolyl, phthalazinyl, quinoxalinyl, gquinazolinyl,
benzoxazinyt; efc. One of ordinary skifl in the art will understand that the connection of said (C,-
. Co)heterocycioalkyl rings is through a carbon atom or a sp? hybridized nitrogen heteroatom.
L (Ce-Co)aryl when used herein refers to phenyl or naphthyl.
' Cornpounds of formula (I) may be administered in a phannaceutxcaﬂy acceptable form
30 either alone or in combination with one or more additional agents which modulate a mammalzan |
immune system or with anfiinflammatory agents. These agents may include but are not limited
"to cyciosporin A {e.g. Sandimmune@ or Neoral®, rapamycin, FK-506 (tacrolimus), leflunomide,
. deoxyspergualin, mycophenolate (e.g. Cellcept®), azathioprine (e.g. Imuran®), daclizumab (eg.
Zenapax®. OKT3 (e.g. Orthoclone®), AtGam, aspirin, acetaminophen, ibuprofen, naproxen,
' 35 piroxicam, and antiinflammatory stéroids (e.g. prednisolone or dexamethasone). These agents
may be administered as part of the same or separate dosage forms, via the same or diffefent‘
. routes of administratibn, and on the same or different administration schedules dccording to
standard pharmaceutical prachce : I

The compounds of this mvennon include all conformauonal 1somers

40 trans isomers. The ctompounds of the present invention have asymmefric centers and



15 tetrahydrodiazin-1 yl, tetrahydroazepinyl, piperazinyl, chromanyi, etc.
‘One of ordi nary skill in Qe art wll understand th t he cog‘rﬁ_&{] of
sai d (C2- %Qcycloalk rings is through a car or ang ¥ |d|zed
ni trogen heteroa om (C2-C9)Heteroaryl when used herein ref &CIABEPGITI2)|
thienyl, thiazolyl, pyrazolyl, isothiazolyl, oxazolyl, isoxazolyl,
pyrrolyl, triazolyl, tetrazolyl, I m dazol 8, 1,3, 5-oxadi azolyl, 1, 2 4- 20
oxadi azol yl . 1.2, 3-oxadi azolyl, 1, 3,5-thiadiazolyl, 1,2,3-thiadiazo|y|,
1,2, 4-thiadi azolyi, pyridyl, pyrimdyl. pyrazinyl, pyridazinyl,
1,2,4-triazinyl, 1,2, 3—tr|a2|nyl 1,3,5-triazinyl, pyrazol o[ 3, 4-
b] pyri di nyl , therefers| qxﬁiylﬂ different leuhnnylhencpmndl digdtereﬁmandibdmsdrm;étdvérﬂg,},ﬁyémggwyl
benzo[b]thlomQQE¥I nol i n- 3- benzoxazol yt,

of aﬁop&al lsttTr? ahf Lt %E%B%gﬁgrs%lf' z:,'I compBngj% drfn 'Ef’a‘i’ﬁ?";?? inverition,

benzot hi azol yId benzi sot hi az enzi soxazo
t hi anapht hen$¢ ‘ﬂ"%‘ﬂ?ﬁﬂ‘&ﬁabﬁﬂ%&ﬁfl Phamwfcalrmﬂwosmmmmmmsaﬂﬁﬁbatment that

i soi ndol yl, %Y'myybr cdﬂmpllﬂe?d N4 fthlé '?fbyd)ltué mdeﬁ%”hﬁ%é&t botﬁl&ngl nd Z

pht hal azi nyt ui noxal i qui nazolin benzoxazi ny
ordinary ski FiIgyatigRs: 4 WP?U"Gﬁ&éF%Mﬁd TEHAEISe [euiskashtautonieon  This daveotiohC2-

C9) heterocyctmg«ytnerusagsamsacmanmaﬁ ad wiktedtraldm or a spa hybridi zed
or

nitrogen het eroat gm. rivg% C;?%ar when used herein refers to phenyl
napht hyl . ConpoundS”of 1 OF f"%?r?paﬁﬁ?ﬁ pRarmgraucal coprRsitions gontaining prodrugs
phar maceut i cefl dompaunsispafdi forhdah 3@ inidntien aBbiofpaskés ARIBED A r&Mlinkid D
one or nore | nmune system or
with antii nf?’%ﬁ%@%ﬁ%ﬂﬁ&cﬁn)ﬁ’ggg%eggré:n?ven%&%y%%wﬂ%?% kingges| sugh t ed
to cycl osporasnth qneyie Japusdiinasend ‘comprisioadrhigisteriag pdaigs, of énfpRnds of the
T crollfms)fndum‘ﬂ e

3 o UsthPotlRds of‘i‘&%?ésinfa'&?y b anﬂy GRS @%(oaxy & (Ca'fg’%{‘b E50pPS

Cel'l ceptD), ?h?h{:?fﬁrl ne. §Qt . g. zunh
OKT3 (e.g. &P gited inigy predfugns fire rngs incixda rtommobiss, whdreipr af emino aczd ,

napr oxen, 3Sesituepud & paypepiié chainlof bd SWBILQE.., ShENAE S inGmid SARlIALENC O
‘dexanet hason govaten adm ni Stered as part :

separate dosage af'or e, ’8’"?‘?13"%%%’96‘#9&@1’%10&&9 a'F'B‘ﬂt'EﬁfO&f Omﬁwqxvl@tacat i on,
and on the gmups ofrcotipbings efformadini. 1The bimioi i résif e ckidle S iR Slly oBcurring

st andar h oun nventlon I NC ude
ol PG onfop n B Bk Lo Aéklon6By pl e IR 2NEEAS Sttt Pelde. ddnpommminet t he
present i nvBYAowlsiAgy demaesjnendsadeosiont @methylhistiits,0 horE? 4lﬁeta-6|a8ind Ugenm&04
~ PCT/ 11B00 1oamyaamﬁyachaﬁ@fdaﬁm@xmo¢aeﬂéfﬁ&ﬁ@s@hnee fkﬁﬂg&n%"&rd

di ast er eonme, ¢ for{ns his invention rel Use of"e ‘I""eoﬁlf*f“E%tl
i sonmers and %“F%ﬂgﬁé' SiFure cppPquRgs \",’B?fﬁ'ﬂtfﬁﬂ’@"@iﬁs tcﬁé?apna@semmdemMIMEstersand

m xtures thehieldkre eavdlehty Bdrded 5 tHERSRIVE | LBt AP OSToRh M § t7BGLHTRE NQHRnA'

treat mepk t Oakan prodrug sidechain,
Preferred compounds of formula | include those wherein a is 0; b ist; Xis carbonyl c
is0;dis0;eis0;fis0;and gis 0.
) Other preferred compounds of formula | include those wherein a is 0: b is 1; X is
carbonyl;cis 0;dis t;eis 0; fis 0,and g is 0.
30 Other preferred compounds of formula | include those wherein a is O:bis 1; Xis

- carbonyl; ¢is 1;d i50;eis0;fis 0;and gis 0.
' Othqr preferred compoundé of formula 1 include those wherein a is O; b is 1; Xis -
C(=N=cyano}; cis 1; dis 0; e is 0; fis 0; and g is 0. |
. Other preferred compounds of formula 1 inciude those wherein a is & bisQ;cis0; d
35 isCeis0;fis0;gis 1; and Z is -C(O)-O-.
Other preferred compounds of formula | include those wherem aisO;bis1; Xis
S(O),1 nis 2;cis 0; dis0;eis 0;fis 0; and g is 0.
Other preferred compounds of formula. i-Hinclude those'wherein a:is 0i'bis'1; X.is - =
S(O)inis2;cis 0;dis 2 eis O; fis 1; gis 1; and Z is carbonyl, |




-may enploy or contain them In this regard, the invention includes both the
E and Z configuration The conpounds of fornula may al so @Xistof@ds
tautoners T nvent | 10 relates to the use of all ners and
_m xtures ?%é?gg 6 This invention al so enconpasses pharnace%ep®§ﬁ%ﬂwu
conposi tions containing prodrugs of compounds of the formula 1. This

i nvention al so enconpasses methods of tre4ating or preventing di sorders
that can be treated or prevented by the inhibition of protein kinases, such
as the enzyme Janus Kinase 3 conprising adm nistering prodrugs of conpounds
of the 15 formula_l npounds of formula | having free am no, am do,

hydr oxy ot car box9'rhie[:p§feﬂ'ﬁ‘ﬂ)§°mﬂ°&‘ﬁd%8f fopria} inslude thase whewginug ss O:Fly dt:Ug &

| ncl ude .conps(Opls isvih e lisc0; 8 1923 e@d0; A RR8hdlgisoesi due, or a pol ypeptide chain of
'two or nore (e.g mno acid residues which are

coval ently j oi neGDP%r%fﬁﬁﬂe‘bgﬂf"?%@d%%eﬁg"”ﬂ%' frlde diesayhemipr G tois 1: X is
,carboxylic aeibdnylgriedpdis®f e samp &L8(d,: 0ls 2 0§ mﬁna g];soThe am no acid residues

| ude the 20 ted b
L nel ude e 20 naSHEbkraP AR oAl PRl 98 Bets PhEen % G Aoy o e
denosi nel® | SRS Rheis 13d isd: &isiC; fis §t ardigied. norvi i n, bet a- al ani ne. gammua-
but | t
am nobutyric aci Gél Fé' Efbrdd &n obﬂfp&ﬁf |anle|nclnéhmpr§?é’ Vh\ﬁ%?ig?ﬁq?s o a:p&gr?2[)€§

met-hi oi ne sul f one. r odr ugs so i nc e conmpounds
car bormat es, °§lﬁ?‘b¥é§'%h(f'§91@5}$°éﬁ%ra§dgm ch are covalently bonded to the

above substit Uenmhé?fpréféﬁdal&oﬁ-lpbuﬂdar&@%ufahﬁn&@&ebﬂa%l whegén céw':ﬁlbo B L Osi(l’lgg
si dechai n. ggc?,ferrﬁed c?rLIp'oun romul a | include those efein is 0; b

is 1, Xis e §10YB%(9)'=U‘ |§2 fds @.and gds @ andgl s0. O her preferred
~conpound§ of for MHea prefermdldddﬁoﬁﬁale&ﬂ forneIa gl ifchitle! thodd; whtrdi® alis 0Xblis 1: X is

car bonyl ; 0. s 0. 30 O her preferred
conpounds o?‘%g ‘?d'% ﬂe’ﬁ% S?(P'I)O's" s?ﬁé‘rbr gggﬁ 0; bis 1, Xis
carbonyl; c |s 10thgr prefepred e:orngoumds loF farwul ;! -irohalie Ghose veherdih Bas opb e @7 xqé

conpounds o, lg E 0O; bis 1, Xis -
& ”phlzgyaﬁo)ﬁxy%ﬂaw{gdllssi '&,Ci,l, Pqeisbg?ﬁ.% lg\,ﬁq(sse‘i angg ISSCI) <0 IO';Sher prlafserred

conpounds of f or e Preferrag comeounds ob fofea él'ﬂ?’“«ﬂel@sﬁ wherdins aQs Ocbiiss10X il 35

is 0; e20s ékygdn; bﬁi(ﬁdlsg‘l e%s ﬂ-Ylé‘B(b)Zﬂ'@Z‘fg@)an&ns@her preferred conpounds
wherein a is 0;-bis 1, Xis $§(0Q,,; nis 2, ¢

of formula I |nc+ g g i

is 0, dis 0; a eropre Tpe compayRds gf T°§"léa énclvde thase mbereirda do Bl imtisX o

formul a. | -dartohyldeis ihdisd; e isvihBisS(0)2f is 9; aEhdty:so 1; X Is, S( O,,; nis 2; c

is 0; dls 2; a (:!:tﬁeroprelferrédS cc;rnpo%nds of: formurPa | mc’uge ?h%rsg (\)er%reln aisO;bis 1; X is
carbonyl;cis 1;dis 1; eis 1; Yis S(O),:nis 2;fis 1; and gis 0.

25 Other preferred compounds of formula | include those wherein R® is cyano,
trifluoromethyl,  (C,-C,)alkyi, trifiuvoromethyl(C,-C,)alkyl, (C,-Ce)alkylamino, {(C;-
Celalkyt),amino, (C,-Celalkynyi, cyano(C,-Cgalkyl, (C,-Ce)alkyl-S(0),, wherein miis 0, 1 or 2.

Specific preferred compounds of formula | include those wherein said compound is
. selecled from the group consisting of:
30 Methyl-[4~methyl-1-(propane-‘!-suifonyl)—pipeﬁdin-3-y|}—(7H-pyrro[o[Z.S-d}pyrimidin—4-
* yl}-amine;
4-Methyl,-3-[methyi-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-piperidine—1-carboxylic
. acid methyl ester; |
33, 3-Tnﬂuoro-1 -{4-methyl-3-[methyl-(7H-pyrrolo[2, 3-d]pynm|d|n-4-yl)-am|no]
v 35 piperidin-1-yl}-propan-1-one;

| 4-Methyl-3- [methyl (7H—pyrro|o[2 3-djpyrimidin-4-yl}-amino}-piperidine-1-carboxyiic
' acid dimethylamide; ‘

({4—Me1hyl-3—[memyl (7H-pyrrolo[2 3-d]pyr|mndrn-4-yl)-amlno]-p1pend:ne~1 -carbnnyl}-
amino)-acetic acid ethyl ester;
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formula I include those wherein ais 0; bis 1, Xis SO, 9Jpg 2004 ¢ js

O; dis 2; eis 0; fis 1, and gis 0. OQher preferred corrpounds of formula
| include those wherein ais O0; bis 1; Xis carbonyl; cisl;disO;eisl;

Yi sS(O n; ni s2;fis0O; andgi sO. O her pre18erred corrpounds of formula | include

those wherein ais 0; bis 1, Xis 10 S(O";n is2;cisl;dis0;eisO;fisO;

andgi s0. O her preferred conpounds of fornul al incI ude those wherein a is
1; bis 1; X sy g@dh thyff-(TE8 prroi&2 BRI rinBdih S Prardind ndyg.sls 0.
Clher preferred corrp%lél{‘é6 o}fg(fop)r%erucl)%t |h%gl ude those \Aﬁpe dﬁ;“ldyl?g 0; bi

1; X is osppppionigle 0. dis 1;eisl;VYisS(O),,;nis2;fiso; andgi s0. 15 O her

preferred co is 1l Xis
S(O; cisO; di g?ot?gﬁﬂ@mﬁ%%@%?s% %’lstq‘?%& gr sdnglrg})h ‘6‘1‘ errga conmpounds

of foer@mP'Plﬁ@F%eYi}hHS@HWern ais 0; bis 1; Xis oxygen; cis 0; d

is 1; e is 1; 1Vgednd. el (7}13?%1010[&% -dpyriftiin9. y'gsagﬁnﬂ%ﬁlﬁgrmpr}ﬁ} $ht. ed

conmpounds of fornula | include ose whereln a
oxygen; eévBlengis 1;eis 1;YisS(O),,;nis2;fis0; andgi s0. Q her preferred

conpounds of fiomr @hﬂ, | W i i § 1
carbonyl ¢ lso{rm To- ﬂ-ﬂ)ﬁﬁ'ﬁo[ﬁa —Qy’i%ﬁet%lycl aglmc}’?-4 rﬁé lpéeh in-1 & he
preferreﬂ}@m&ﬁﬂg of forrrulal |ncludethose vvherernars 0; bis 1, er

carbonyl; c¢ N obH- _ 0.
25 Giner pref o A ansEATloR A i el el LolchylppBin g, 3
cyano, Yy-Prargstenpet hyl (C Co6) al kyl . tr| ftuoronet hyl (C, - C6) al kyl

C, - 06) al kyl a A2 : el hol-N'-propyl-
((:yano()C C>5/) ailmd%md( g &%Qﬁﬁﬁﬁ , ,1{;@ A cg&)nr n mgrﬁy%?ﬁhﬁ] Igrp %F.’yl Specific
pr ef errédp%@iﬂ?dcﬁﬁd@x@ﬁl rne,rarrél a | include those wherein said conpound is

I df .
et “la nggrrgrﬁglgrrgz%&ﬁrf AR el Syt BB o1 o 2, 5.
yr| m di dipel ahegamidine

- Met hyl - 3- [n?ﬁémkseﬁﬁdﬂremr&ra%oqh;tes":foq}cgﬁaisaﬁh@rme%oeﬁhﬂaam noJ - pi peri dine-|

-carboxylrc aci'd nethyl ester

1
R R?
'n\ o A\ Rr? |
-
N
NTH
or the pharmaceutically acceptable salt thereof; wherein
R! is a group of the formula
5
R
2 -
R (CHz)y
N
o

wherein yis 0, 1 or 2;



3,3,3-Trifluoro-1-{4-nethyl-3-jmethyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-2/i )-am
no] - 35 piperidin-1-yl)-propan-I|one; 9 June 200

4- Met hyl - 3-[ et hyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am no] - pi perid ine-|
-carboxylic acid dinethylam de; (14Methyl-3-[nethyl-(7H pyn

ol o[ 2, 3-d] pyriidin-4-yl }ani no] - pi peri®@ 1. arl aony ami no)-acetic acid et hyl
ester, 9 June 2004 -8 3-

-{4-Methyl -3-[net hyl -(7H pyrrol o] 2, 3-d] pyri m di n-4-yl)-am no] - pi peridin-1-vyl
)-3- oxo-propignitrike;. 3, -drifluoro-l .-.{ 4-nethyl -3

“[ et hyl - (5- rregﬂ)}% -%b‘fﬁ r‘%‘f’% %”z‘ &Oug) ﬁ%}‘ﬁ'ﬁﬂ“&i of Zﬁﬁggg‘?ﬂanﬁoﬁ:ﬁ)ﬁ%&r(‘arn- |-
-yl } - pr opgaikylsartenyl, (C,-Ce)alkenyl, (Cp-Cglalkynyl wherein the alkyl, alkenyl and alk

1-{4- Met h&l - 3- [ et hyl -ﬁ?l—f- yrrol (()[22, 63)-d p};/ri m di n-z-yl -ammr%]a-npi pejrnllyéi n- |
-yl } - but 8r9%ps, Ate| optopally substitated by deuterium, hydroxy, amino, triffuoromethyl, (C;-
1-{3-[ (5-EPhiesL:. 7 - fa-din hyl - ani no] - 4- et hyl - pi p
Ceridin.i @w f&_(ﬁgﬁ%ﬁrﬁﬂ@% gél %ﬁﬁfyﬁﬂnﬂ& ((@Eﬁ}ﬂlgﬁfza%mo, Cyano, nitro, f(ﬂ-

{3- [ ( 5- FI Ggalisei (SrCtlpayl drdlpylsanylining-o B RECH )aydlsalkyldwhistkvthe Pi per

idin-1 - yli-propan-|-one; . , ) A
N- cyano- ﬁﬁ%’?‘ﬁ?’? 9% Wy | ontienally - sehstiuted by dentariang .- 4- Jayslcoxyi namino,

- N - pr opwifiusropsthyll Necd-Caasay dicpac ; . ; .
N-cyan-4, N , N -Tr i_)?ret h(y(lgl- 3@[%?}'1%9} - gﬁ 6)%??& oiOZ, 3-(& F%;hﬂ%lgl n-4- yl(s(;‘am' noj
- piperi c@ﬁﬂ@kﬁhaﬂ%’é&Mﬂmﬂ‘-‘dﬂmcl-ﬂhéglpﬂeslaﬂuoiommhbtl((hﬁcah&gl, mitrat a0 - a
conpound frer ) H or the pharmaceutically acceptable salt

t her eof ; G aelifgfor{(ehl@éiagy%%#gup of the fornmula whereiny is 0, 1 or 2; 9
June 2004 - 8a R¥isimspipetidioybshlistinmed be ogé wlﬁve@awosc?,i &g aMyed, FeeRrium

ok My e CERME Ay, mado, (G ey, (Er-Caeylamuno, stborCr . o "

Celalkyl, (Cy-Ce)alkoxy-CO-NH, - (C;-Cg)alkylamino-CO-, (Cz-Coalkenyl, (Cp-Cg)
alkynyl, (C-Ce)alkylamino, amino(C;-Cg)alkyl, hydroxy(C;~Cs)alkyl, (C,-Ce)alkoxy(C)-
Coalkyl, (Ci-Co)acyloxy(C1-Cedalkyl, mitro, cyano(C-Calkyl, halo(Ci-Ce)atkyl,
nitro(Cy-Ce)alkyl, trifluoromethyi, trifluoromethyl(C)-Ce)alkyl, (C;-Cs)acylamino, {(C,-
Ce)acylamino(C;-Cg)alkyl, (C1-Celalkoxy{C;-Cg)acylamino, amino(Ci-Cg)acyl,
amino(Cy-Celacyl(Cr-Colalkyl, (Ci-Celalkylamino(Ci-Ce)acyl, ((C1-Co)alkyl)amino(C;-
Co)acyl, R®R'*N-CO-O-, R¥RN-CO-(C,-Co)alkyl, (Ci-C)alkyl-S(O)pm, RIRINS(O)rm,
R“R'“NS(0)e (C1-Coalkyl, R'S(O)y R*N, R7S(0)umR "*N(C)-Co)alkyl wherein m is 0,
1 or 2-and R!® and RS are each independently selected from hydrogen or (Ci-Cg)alkyl; or
a group of the formula

R1

'll . R12

{X) 910
ACRR™) -
A (CRBR"')'a/ ™ I\Ii g £,



groups are optionally substituted by deuterium hydroxy, amn
trifluoromethyl, (Cl- C4)al koxy, (d -C6)acyloxy, (Ct-C6)al ky?zal\ﬂ'r‘i‘ehgo04
((C1-Co6) al kyl )2armo, cyano, nitro, (C2- C6)al kenyl, (C2-C6)al kynyl or
(Cl-C6)acylam no; or R4 is'(C3-C o)cycl oal kyl wher ei n the cycloal kyl group
is optionally substituted by deuteri-8b hydroxy, am no, trifluoronethyl,
(C1-C6) acyl oxy, (G -C(,)acylamno, (Cl-C6)alkylamno, ((CLl-

Co6) al kyl ) 2am no, cyano, cyano(Cl-C6)al kyl trifluoronethyl (G -C6)alkyl,
nitro, nitro(Cl- C6)al kyl or (Cl-C6)acylamno; R is a piperidinyl

substitu one ,t iv_ carboxy, cyano, am no, deuterium hydroxy,
(G- ce)af”g‘gﬁeg’}/?’érbeés?a{ hal o, (o 06) acyl, (Cl-08)alkyl ani no,

am no( Clb, &8) fdddyg are bt fH, (C1-C6) al kyl ami no- CO-,
(C2-Co) al kenyl (C2 Co6) yny -6) al kyl ai ni no, am no(C1- C6) al kyl
hydroxy( tis g 31 (G - C6) al koxy(Cl C6) al kyl, (C1-C6)acyl oxy(C -C6) al ky

1, Cl Cl1- C6) al kyl
tri P: bg?g&g?ﬁ%gﬂereﬁ%ﬁ%?yinﬁ% @%")QPK{/?/ ‘Q(Cﬁ%(abyl an) ?noy (C1-
C6) acy| aNiinB((D4 whayeih k)it 0, 1 652; Q%)callblég yguq;; C6) acyl ani no, arnino(G - C6) aeyl,
G 5C6 | Cl C6 kyl Ct-C6 |
?g on;(c?)zrik | oy, %fl@g?’)aaé&éb?‘ai X émamsom n%g OrR;LS???gKI-CO(C Jal %
a I m
R16' N, R Sé( o) rrRlé cf@c? 6‘%@1 ﬁ)m”gee%ﬁﬁqﬁgé%%ﬁ} C@nﬁ‘”ﬁl CaBQUD ar e

each | nd@psisiERe of fty e tox d'Cl (Galkyl deprigaally &u&ﬁmt@)og' dthterinh, ,§up of
004 -8b wheréin is O,

1e,! of i Wb 0 C0bnan, - Crnayiaiirn (G Coskylemingl (€60, 1,
o bt g, B GSHR
R'? i catboxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (C;-
Co)alkyl, rifluoromethyl(C;-Cg)alkyl, (C1-Ce)alkoxy, halo, (C;-Co)acyl, (C,-
Ce)atkylamino, ((C-Cg)alkyl); amino, amino(C-Cg)alkyl, (Cl-Cs)alkoxy-CO-NH (G-
CoJalkylamino-CO-, (C;-Co)alkenyl, (C2-Ce) alkynyl, (C1-Co)alkylamino, hydroxy(Cy-
Cﬁ)alkyl, (Cr-Coalkoxy(C)-Ce)alkyl, (Ci-Co)acyloxy(Cy-C)alkyl, nitro, cyano(C,-
Celalkyl, halo(C)-Cg)alkyl, nitro(C;-Ce)alkyl, trifluoromethy), trifluoromethyl(C;-
Ce)alkyl, (C;-Cs)acylamino, (Ci-Ceacylamino(C,-Cg)alkyl, (Ci-Cslatkoxy(Cy-
Ce)acylamino, amino(C)-Ce)acyl, amino(C-Cg)acyl(Cy-Ce)alkyl, (C1-Co)alkylamino(C,-
Celacyl, ((Ci-Co)alkyl)amino(Ci-Cg)acyl, R*RIN-CO-0- , RPR¥N-CO-(C,-Co)alicyl,
R¥C(O)NH, R'°OC(O)NH, R**NHC(O)NH, (Cr-Co)alkyl-S(O), (C1-C)alkyl-S(O),-
(Ci-Ce)alky), R™“R'NS(O)w, RIRINS(O)y, (C-Co)alkyl, R¥S(0), R¥N,
“RPS(0)R"N(C1-Cealkyl wherein m is 0, 1 or 2 and R' and R'® are each independently
selected from hydrogen or (Ci-Ce)alkyl;
| R? and R? are each hydrogen.



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

(G -CCal kyl am no, ((Cl- C6)aJdkyl)2am no, cyano, cyano(C; -C6)al kyl,
trifluoronethyl (Cl-C6)al kyl, nitro, nggro(Cl- C6)al kyl or (C -C6) acyl am no;
R12 is carboxy, cyan, am no, oxo, deuterium hydroxy, trifluoronethyl, (Cil-
C6) yl, trifluoromethyl (Cl-C6)al kyl, (Cf-C6)al koxy, halo, (C --C6)acyl,
(d- C6)al kyl am no, ((Cz-C6)al kyl)2 am no, azni no(GC -C6)al kyl,

(G - C6) al koxyry 9%%%1% Fﬁvgﬁm%mmyst@gh&ﬁpo@ﬁhoﬂﬁ%n%al kenyl, (C2-Ce)

al kynyl , (CJ Co am no hydroxy

Co6) al kyl ," (Cl - C6) al koxy(dC - C6) al (CI - C6) acyl oxy(d -C6)al kyl, nitro,
cyano(Cl- C6) al kyl, hal o( G - C6) | Reni tro(G-Co6)al kyl, trifluorofnethyl,
trifluoromethyl (Cl- C6)alkyl, | cyl am no,

(C-C6)acyl am no( Cr C6) al kyl , §Cl - oxy& C - (6) acyl ar ni no,

am no( Cl- C6) acyl, am no(Cl-C6 lacxl, Cz- | kyl, (G -C6)al kylaniino(G -
C6) acyl, ((C2-C6)alkyt)2arnino cyl, RR'" "NCO O,

R $R 6N-CO- (G -CB)al kyl, R $C(O) NH, 50C(O) NH, R 5NHC( O) NH,

(C, -0C6)al Q.,.n,.. (C-C6 |- On,-,(Cl-C6)alW RIS5R 6NS(Om R

5R 6NS( @fﬁﬂﬁﬁf&g&wg%%%@*%&&ﬁ B R 61V(C - 06)al kYl wherein
inis 0, 1 orrRisay Oﬁi;gfﬁ@qoﬂ.ﬁaare each independently selected from
hydr ogen or (C, - al'’kyl; RZ and R3 are each_hydrogen. 9 June 2004 -8c The
present invention al so reI ates to a conpourf@ of the formula I .or the
pharmaceutically acceptable salt thereof ;. werein Rl is a group of the
formula R5 RN, (CH)y. wherein Rus %(@Hé)ﬁ (C-Ce)alkyl; R5is

pi peri di nyl substi t ut ed by one to filMe carboxy, cyano, am no, deuterium
hydr oxy, (Cl-C6)al kyl, . (C C6)al koxy, {hal o, (Cl-C6)acyl, (Cil-C6)alkylam no,
am no(Cl- C6) aI kyl, (C1-C6)al koxy-CH, (Ci1-C6)al kyl ani no- CO-,

(C2-Co) (OCZ C6) al kynyl, (Cl-C6)al kyl am no, am no(Cl -C6) al kyl,
hydr oxy( kyI (C1- Co) al koxy(Cj :
RS lS(C1-C5)alky

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

O

R'l 2
E‘A\(CRQR“’)df

wherein:



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

hal o(Cl -C6) al kyl, nitro(Cl-C6)al kyl, trifluoronethyl,

trifluoronethyl (Cl-C6)alkyl, (Cl-C6)acylam no, (d - 9 June 2004

C6) acyl am no(Cl - C6) al kyl, (C3-0C6)al koxy(Cl -C6)acyl ai ino, am uo(Cl-C6)acyl,
am no(Cl - C6) acyl (Cl -C6)al kyl, (Cl-C6)abtylam|to(Cl-C6)acVl,

((C1-06) al kyl)2am no(Cl - C6)acyl, RIS5Rt6N-CO O, R15R16N CO (Cil-C6)al kyl,
(Cl-C6)al kyl - ShQop oRIS5RIENS(O  m RIS5R1I6NS(O n(Cl-C6)al l eyl
R15S( O nR16N, R SS(O)nR16N (] - - or .a group of the formula ORI Z

wherein: 9 Junfs 3isthrs a8 gachindepend gﬂdrselﬁmqifl‘gn%o%@@@ﬁ)é%h i ndependent | y
sel ected fromdydrogen or (A -C6)alkyl; dis 1, RO and R90 are each

i nd dent | I d f th ting of hydrogen or (Cl-
erenen Beashed LLRTALE ouh Carbl b, oL RIS, (G,
E E IC f1 I g ; opgikN loptigrally @ﬁ)sﬂﬁﬁéd@_%’deute?%ﬂ: BRkeGY bhafibN@iflublore@5)) atKEhaFIRS,
m no, no

trifluor o@ﬁ‘%}?y? n‘EiG) qu Ré/]ﬁﬁ)alky%?% &PFEQ@&%WQI ky¥¥angr  (CXaotsy Gl no;
Rg i?:a cytfitgﬂ?roﬁaéthﬁltmcmsw hny&ol Eﬁrﬁ(b.@)aﬁdykw(crt:z)wylftgﬁcﬁwet hyl (C1- C6) al kyl ,

a 0 m.n
((:yano(C)l CG%IaI y%cyﬁrﬁtré@?rﬁ%‘f Iyé‘:% §W M?’J@Wﬁfﬁ@r G)EH%Ir(CQ and R2 and R3

are each &}allfianint §65 T ,)dNNRAIHR (CACIdkynel, SaRE(CH-C, Ak PDAT, TRRAYL- 8@,
conposition for éﬁ Otf eating or preventing a disorder or condition

sel ect ed YYOm 8t #Mdpl ant rejection, xeno transplation, |upus,

mul tiple scl er @hsd RYheewriioi d arthritis, psoriasis, Type | diabetes and
conplications om di abetes, cer, st hma, cgt opi ¢ der n%l tis, autoi nmune
thyroid disord %Pfeiﬁ“[:’é‘?’célf%@s%f& ajes faa p a@ﬂaﬂ%‘ cqiPResifion forAp) tratingar:

di sease, peudoang adls@a& oD tdiaition bd]€btddTHORCortd i LA RSt Afectidh) xéld@randpibRi t i on of
protein kj in_a mammal , inpcluding a human,

conpri si nb‘ggsz g’iﬁ’% }%%gg éﬁl B e%%H&HQK?%‘@HﬁITeYP? T djpbeigs gpbcompaeaioneiem y
accept abl gialseds cahbrg r=61Bina, at@ﬁcﬂdlaﬁnﬂftls | dﬂtoﬁﬂrﬂﬁheﬁﬁv}ﬂn@ Iﬂ1s\MdEI|§ EEeatiNE cdlRik e
R s B Y BATRITEL B TR SUSLEm AN L
phar mac euinhib@tioh bt preeaittigdtstor 0t K@hase 3 (JAK3) in a mammal, including a human,

comprising an amount of a compound of formula I or a pharmaceutically acceptable salt thereof,

alone or in combination with one or more additional agents which modulate a mammalian

immune system or with antiinflammatory agents, effective in such disorders or conditions and a

pharmaceutically acceptable carrier.

The present invention also relates to a use of an effective amount of a compound of
formula I or a pharmaceutically acceptable salt thereof, alone or in combination with one or more
additional agents which modulate a mammalian immune system or with antiinflammatory agents,
for the manufacture of a medicament for inhibition of protein kinases or Janus Kinase 3(JAK3) in
a mammal, including a human.

The present invention also relates to a use of an effective amount of a compound of
formula I or a pharmaceutically acceptable salt thereof, alone or in combination with one or more
additional agents which modulate a mammalian immune system or with antiinflammatory agents,
for the manufacture of a medicament for treating or preventing a disorder or condition selected
from organ transplant rejection, xeno transplation, lupus, multiple sclerosis, theumatoid arthritis,
psoriasis, Type I diabetes and complications from diabetes, cancer, asthma, atopic dermatitis,
autoimmune thyroid disorders, ulcerative colitis, Crohn's disease, Alzheimer's disease, leukemia

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



“The present invention algso relates to a use of an gffective anmount of a
conpound of fornula I a pharmaceutically accep le salt ghgre 604 al one
or in contWAMAFA6Wi th one or nore additional agents whicte /aimaz a
Jmamel i an i nmune systemor with antiinflantmatory agents, for the

manuf acture of a medicament for inhibitiqg of protein kinases or Janus

Ki nase 3(JAK3) in a mammal, including a human. The present invention also
relates to a use of an effective anmount of a conpound of formula I or a
pharmaceutically acceptable salt thereof, alone or in conbination with one

or nore A&dditional agents which pggdby B&&ﬁ@io%@ﬂﬁﬂv@&i# mrune systemor wth

antiinflammatory e B‘Z‘T for, the [ canent for treating
or preventing a di?‘g%f}’ IngfPaclign gehensp ilvdratethe ereparation of thg sompounds pf et
rejection, xpmeentingentiph.atiiless otensisindicaidd RPRE RS Sh ey id
arthritis, ﬂé%&%%joﬁtha?%ﬁo% %:Fg%@lggg gl?sﬁ andzpcorrpl icgg?iﬁg%sfeééﬁgr?n%eﬁﬁgfﬁ%,

eancer, asthmm, atopic derna OF-mmune t hyroi d di sorders,

ul cerative colitis, Crohn's di seasePRBPARATIOMA s di sease, | eukem a and

ot her autoi nmune di seases in a rrar@ital, including a human. WO 01/42246 -9 f
do 59 June 2004 PCT/IM 01742 Detgil ed Description of the Invention The
follow ng reaction Schenes illustrRte the preparation of the conpounds of
the present invention. Unless Ter i ndi catﬂ R2, R, R4 and R5 in the
reacti on Schenmes and the di scugsi fol |l ow aie defined as above.
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<1 10 WO 01/42246 9 June 2004 . PC-TABOO 81742 -14 5. I n reaction | of
Preparation A, the 4-c!r opyrrol o[ 2, 3-d] pyri m di |.corrpound §%und dHJ| a
XXI', wher ayg ofad296 hydr oBen or a protecting group such as b%ﬁﬁﬁg‘i onyl or
benzyl, is converted to the 4-chloro-5-hal opyrroio[2, 3-d] pyri mdine '
compound of formula XX, wherein Y is chlgro, bromo or iodo, by reacting
XXI with N-chlorosuccinimde, N-br omosucti i mi de or N-i odosucci ni m de. The
reaction mxture is heated to reflux, in chloroform for a tine period 10
bet ween about 1 hour to about 3 hours, preferably about 1 hour.
Al'ternatiyely, in reaction | of Prep %I@E A the
4-chl oropyrrol o[ 2, 3-dj pyri m di ne of f I, wherein Ris hydrogen, is
converted to the correspondi ng 4-Chl or OR@- ni tropyrrol o[ 2, 3-dj pyri mdine .

of fornmula XX, wherein Y is nitr eacting XXI with nitric acid in
sulfuric acid at a tenperature about -10C to about 10C, preferably
About OC, for a tinme period be Bn nut @&/Ho 15 about 15 m nutes,
preferably about 10 m nutes. TA%CO ouAd of formula XXI, wherein Y is
nitro, is converted to the correshiondiﬁg

4-chl oro-5-am nopyrrol o[ 2, 3-dj pyrimdine of the fornula XX, wherein Y is
am no, by reacting XXI under a variety of conditions known to one skilled
in-the art such as palladium hydroienol ysis or tin(QV)chloride and

hydrochloric acid. In reaction 2 off!Preparation A the

- 4-chl or o- 5- hal opynol o[ 2, 3-dj pyri m ¢i ne conpound 20 of fornula XX, wherein
R is hydrogen, is converted to the correspondi ng conpound of formula XX,
wherein R2 is (C -C6)al kyl or besgyl, by treating XX with N-butyllithium

at..a tenperature of about -78C, jand r®acting the dianion internediate so

f-"‘O'P"rred wi th an al kyi hal i de or alide at a tenperature between about
-78C to roomtenperature, preNa om §errperWre. Al ternatively, the
dianion so forned is reacted Wi 4R oxyge o form 25 the

correspondi ng 4-chl oro-5-hydro rroNo[ 2, 3-dj pyri mi di ne conpound of

formula XIX, wherein R2 is hydroxy. Thke conpound of formula XX, wherein Y
is bromne or iodine and Ris benzenesul fonate, is converted to the
conmpound of forrmula XIX, wherein is (C6-Cl2)aryl or vinyl, by treating
XX with Nbutyllithium at a tenperature of about -78C, followed by the
addition of zinc chloride, at at erature of about -78C The

correspondi ng organo zinc 30 internmediate so fornmed is then reacted with
aryliodide or vinyl iodide in thie\ﬂ:?‘{ gsence of a catalytic quantity of

pal | adium The reaction m xture K R%ed at a tenperature between about
50C to about 80C, preferably aboyt 70C{ for a tinme period between about 1
hour to about 3 ‘




~*hours, preferably about 1 PQour. In reaction 3 of Preparation A, the
conpound of formula Xl X i?onverted to the 35 corr ond| ngQ%ﬁ@?ﬁtij
formul a Xﬁ gy%[“@ating XIXwith NNbutyllithium lith #@gﬁ‘roi)#am e
or sodium at a tenperature of about -78C, in the

- pol ar aprotlc sol vent, such as tetrahydrofuran. The anionic internediate SO
formed is further reacted with (a) al kyt®®alide or benzyl halide, at a

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

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

al koxyy; 9 June 2004 WD 01/ 42246 PC@Q&&MQQ 01742 -15 6 | 5 and (c) zinc
chloride, at a tenperature between about -78C to roomtenperature,
preferably - 78C, and the corregpondi ng organozinc internediate so forned
is then reacted with aryliodidg'or vinyl iodide in the presence of a
catalytic quantity of palladiu The sulting reaction mxture is stirred
at a tenperature between abold=50 o\about 80C, preferably about 70C, for
a tinme period between about 1 hourlt bout 3 hou preferably about 1
hour. 10 -Alternatively, the a ornmed is reacted with nol ecul ar
~oxygen to formthe corresponding
4-ch|oro-6-hydroxypyrro|o[2,3-djpIrin#%ine conmpound of forrmula . XVl, wherein

"R3 is hydroxy. In reaction | of Pyeparation B, the 4-chloropyr

ol o[ 2, 3-dj pyri mdi ne conmpound of fformula XXl is converted to the
correspondi ng conpound of fornula? XX, according to the procedure
descri bed above in reaction 3 0 Ehﬁparation A. 15 In reaction 2 of
Preparation B, the compound of |layXXI'| is converted to the
correspondi ng conpound of formuja XVi
described above in reactionN%T a

according to the procedures’

of Preparation A In reaction 1 of
Schenme 1, the 4-chl oropyrrol Lg,s j pYyrimdi ne coxgvnd of forrmula._XVII is
‘converted to the correspondin nd of formula XV], wherein Ris 20
benzenesul fonyl or benzyl. by treati XVIl wth benzenesul fonyl chloride,
benzyl chl oride or benzylbromde in t presence of a base, such as sodium
hydri de or potassium carbonat e, nd a polar aprotic solvent, such as

di net hyl f ormam de or tetrahydrofufan. The reaction mxture is stirred at a
tenperature between about 0C to out 70C, preferably about 30C

NRl?

N/

|\\-|\ XXl




*fbr a tinme period between about 1 hour to about 3 hours, preferably about 2
hours. 25 In reaction f Scheme 1, the 4-chl orogrm 0[2 3- g »gadi ne
e

conmpound %¥£3 is converted to the corr ondi ng

J4-am nopy%%p@{ d] pyri m di ne conpound of forrmula XV by P(:Cgtﬂlg ’“‘5‘

with an am ne of the fornmula I-1NR4RS. The reaction is carried out in an

al cohol solvent, such as tert-butanol, nd8hanol or ethanol, or other high
boi ling organic solvents, such as dinethylfornanide, triethylaniner

1, 4-di oxane or 1, 2-dichloroethane, at a 30 tenperature between about 60C to
about 120C, preferably about 80C. Typical reaction times are between about
2 hours t® about 48 hours, preferably ab8GHEME3hours. Wien R5 is a

ni trogen contai ni ng heterocycl oal kyl group, each nitrogen nust be protected
by a protecting group, such a benzyL Renoval of the R5 protecting group is
carried out under conditions appropriate for that particular protecting

group in use which will not affect the R protecting 35 group on the
“pyrrol o[ 2, 3-d] pyri mdine ring. Renoval of the R5 protecting group, when
benzyl, is carried out in an al cohol solvent, such as ethanol, in the

present of hydrogen and a cat al yst
The R5 nitrogen containing hetrocy
reacted with a variety of differe
urea- formation, electrophiles
car bamat esv and car banmoyl 40 chljoride
the heteroal kyl group in a solv s s 9 June 2004 WO 01/42246 'EW
PCT/ 1 BOO/ 01742 -16 5 acetonitrile Nr t hyl formam de, in the presence of
a ‘hase, such as sodium or potassium carbonate, at a tenperature between
about 20C to about 100 C for a time period between about 24 hours to about
72 hours. For am de and sul fonam de fprmation, electrophles of fornula 11,
such as acyl chlorides and sul fonyl chjorides, are reacted with the R5
nitrogen of the heteroal kyl - group in|la solvent such as mnethyl ene chloride
in the presence of a base such as 10 pyridine at anbient tenperatures for a
ti me period between about 12 hours tof about 24 hours. Am de formation nmay
al so be carried out by reacting a carpoxylic acid with the heteroal kyl
group in the presence of a carbodiimde such as
1- (3-di net hyl am nopropyl )-3- ethyl carbodiimde in a solvent such as
nmet hyl ene chl ori de at anbi ent tenperatures for 12-24 hours. For al kyl
formation. el ectrophiles of fornulqu gh as a, (i-unsaturated am des,
acids, 15 nitriles, esters, and a- o0 arprdes, are reacted with the R5
ni trogen of the heteroal kyl group a dolvent such as methanol at anbient
tenperatures for a tine period INéfwe ut 1 hours to about 18 hours.
Al kyl formation may al so be car[L?d ot b Bti ng lal dehydes wi th

' o

such_as pal | adi um hydr oxi de on car bon.
oal k group so formed may be further
el ectfrophiles of -fornmula .1i.. For

11 sych as | yanat es.

ted w he RS nitrogen of

) 10




~“t he heteroal Kyl group int presence of a reducing agent, such as sodi'um

cyanobor ohydride, in as ent, such as nethanol, at.rrbi entg § pat ure
for a tinmW@aer#dé bet ween about 12 20 hours to about I8 homcCs m'iﬂactiron '

.3 of Scheme 1, renoval of the protecting group fromthe conpound of

- formula XV, wherein R is benzenesul fonyl . i4t0 give the correspondi ng
conpound of forrmula 1, is carried out by treating XV with an al kali base,
such as sodi um hydr oxi de or potassium hydroxide, in an al cohol solvent,
such as nethanol or ethanol, or m xed solvents. such as 25

al cohot / tget r ahydr mf seaétidn Of ofPRPERLINAL Qe 4:Ehﬁrcfp9@&5[g%]ﬂ#§irrﬁtﬁ{é’ | ogHé o?t
roomterrpe_raftur? g’girmz]i time period between about 15 mnutes to abou

hour, pref er3BI4P 30" YI'HER E5S hrekeasd of 2 proteqyiag oiokp sedy askpngensspionrionbenzyl,
c_orrﬁoung_ of i§ cenvaited fé\the Mmémismaapyﬁoiﬁ{e,azc%ﬂﬁyrimiﬁe%ﬁ#8CG¢6363|’ Evhuld )'(R.%HePéira XV
wi th sodi um ] t .a tenper.at about -78C for a tine perio

bet ween abmﬁt Efgmnq)ﬁto gé%rgo%oaly%?cu&g #&E?"Rh §(?2%FPSF%%’E‘WBW‘P’%‘F°SW or the
4- chl or opyr Mblod¢skcdrinidey Therretictie roietupois hdatall td cefiox|lim chighliolrh, 6P YiME hefod ©

t he corrq@sp | = A - | m.di compound of fornula

V., actor et abaf THR B Shdins oro bl Bhih 4 ol PRATRNAR. i ot e 1.

I n. react i offrePagHtionsAnigd-chloraphrsolaf2 Zrellpyoiniirecdf dpynutaoXXi] @h@eid|RoisMHybiogen) &
conpound of corfvered!lta &l & H N4 Bl ) ' and .Z_is brgpi ne
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al kenes, or ren V\he_%ppR_*z&?rguJ\}i 'Ar‘iljylﬁe glr%@t%?%gﬁw ","%R%ﬁgy‘b’?'g@%ﬁﬁ'apwda
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0 abou

Egﬁ‘; gr ag'r y foglr’agg{ny@g&s{n%}rga%tg the Rl eSS Lo Ru s win U lkyihalide or
benzylhalide at a temperature between about -78°C to room temperature, preferably room
temperature. Altemnatively, the dianion so formed is reacted with molecutar oxygen to form

25 the comresponding 4¥chIoro—5-hydroxypyrroio[2,3-d]pyrimidine compound of formula XIX,
wherein R? is hydroxy. 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-C,z)aryl or

"'a vinyl, by treating XX with N-butyllithium, at a temperature of about -78°C, foiiowed by the

_ addition of zinc chloride, at a temperature of about -78°C. The corresponding organo zinc

30 intermediate so formed is then reacted with aryliodide or vinyl iodide in the presence of a

. catalytic quantity of palladium. The reaction mixture is stimed at a temperature between about

. 50°C to about 80°C, preferably about 70°C, for a time period between about 1 hour to about 3

hours, preferably about 1 hour,

In reaction 3 of Preparation A, the compound of formula XIX is converted fo the

35 comesponding compound of formula XVI by treating XIX with N-butyllithfum. lithium

diisopropylamine or sodium hydride, at a temperature of about -78°C, in the presence of a“

polar aprotic sclvent, such as tetrahydrofuran. The anionic intermediate so formed is further
reacted with (a_) alkyihalide or benzylhélide. at a temperature between about -78°C to foom '
temperature, preferably -78 °C, when R? is alkyl or benzy; (6) an aldehydorketone ata

40 temperature between about -78°C to room temperature, preferably -78°c.' wh?an R? is alkoxy;



10 In reaction 3 of Schenme 2, the conpound of formula XXIlIl is converted to
the correspondi ng co nd of fornula XV, accordj to the

descri bed above in ion 3 of Preparation A I'Tf reaction 1 of Schenme 3,
‘the conpoW@Migg246o, rrul a XVI1 is converted to the correspoR&TAG Y Hound of
fornula 1. according to-the procedure described above in reaction 15 2 of
Schenme 1. The conpounds of the present irbention that are basic in nature
are capable of formng a wide variety of different salts with various

i norgani ¢ and organi ¢ acids. Although such salts nust be pharmaceutically
acceptable for admnistration to animals, it is often desirable in
practice $0 &amdi(c)zihd ghioride|ahb ¢enpeestwre bpweerdatoit 78%€ tprmetetnpbm.uxtnrefarablyem
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25 In reaction 2 of Scheme 1, the 4-chloropyrrolo[2,3-d]pyrimidine compound of formula

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

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

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

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

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

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

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

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

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

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

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

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

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

40 chlorides are reacted with the R® nitrogen of the hetercalkyl group in a solvent, such as
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conpl eteness of reaction and maxi mrumyields of the desired final product.

The conpositions of the present inventiongray be formulated In a
conventional nmanner using one or nore pharnmaceutically acceptable
carriers. Thus, the active conpounds 10 of the invention nay be formulated
for oral. buccal, intranasal, parenteral (enms, intravenous. intranuscular
or subcut gneg di rSdeS o e for .
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For buccal adm nistratjion, the conposition nma fs or

| ozenges f 8 APt Fuch aEHW@H?H %}r?gr‘b'%mﬁraﬂge for|fetimag: peripgl Rebvaso ahdet 18 t he
i nventi @0 myurbe:ébmmﬂr&msd for parenteral adm ni stration by injection,

i ncl udi ng using GORLERL n cath te“‘éﬁf’ lgn chn| ues or i nfusion.

Formul ations for 1 Nject] el SFBY |pFPﬁ‘ﬁ'P¥ HIB’EJE?@" fhsrepmpgpnd of
anmpul es or fdmulanXVi whereueR is betzEnaw/ifonyl, Wb pive e atdstbnping Sempdind\oF forfig |,

conposi ti ong divedt & By SéGdhg’ B Wan an alkali base, such as sodium hydroxide or potassium

hydroxide, in an alcoho! solvent, such as methanol or ethanol, or mixed solvents, such as

25  alcohalftetrahydrofuran or alboholiwater. The reaction is carried out at room temperature for a
time period between about 15 minutes to about 1 hour, preferably 30 minutes. Removal of the
protecting group from the compound of formula XV, wherein R is benzyl, is conducted by
treating XV with sodium in ammonia at a temperature of about -78°C for a time period
between about 15 minutes to about 1 hour. _

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

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

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

' is aryl, in 2n aprotic solvent, such tetrahydrofuran or dioxéne. in the presence of a catalytic
quantity of palladium (0) at a temperature between about 50°C to about 100°C, preferably
about 70°C, for a time period between about 2 hours to about 48.hours, preferably about 12
hours; (b) alkynes, when R? is alkynyl. in the presence of a utalytlc quan_hty of copper (1)

40 iodide and palladium (0), and a polar solvent, sucy as dimethylformamide, at room



-as suspensi ons, solutions or emul sions in oi ly or agueous vehlcles and may

contain 35 fornul ati ng ents such as suspending, ab|I|Z|n
di spersin ent Al t atively, the active ingredient omder
formfor g@%@%??? ution with a suitabl e vehicle, sterllenS%§E§ ‘HFF

wat er, before use. The active conpounds of the invention nay al so be
fornulated in rectal conpositions.. sucfi?as suppositories or retention
enenas, ens.., containing convent i onal suppository bases 40 such as cocoa
butter or other glycerides. r WO 01/42246 0 -19 0 9 June 2004

PCT/1 B00/ 01742 5 For intranasal administration or admnistration by
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providing a val vdn treadlien Bvafr Schemet 2 rthel campourtd. of Tloenyla oXHiLIS zatlet@ntoatheer or
nebul V22T bR oAk b Wil S HEHRh6l e BAESF R BT,

i nhal er or Fresclidnd eftRseparation Be  f or nul at ed containing a powder mx of a
conpound of the iNyeRkidPH &r@mamé%ttﬁ@'csmame& fogrﬁ.l%m RUGdhvadl RCHESE Of

starch. A proposed dose of the actTve conmpounds e-1nvention for oral.
par ent er al  6errespending comperndiok forpyla bacsosringe tha Rrpergdureslgssribed abaye ifrepctione
treat nen ofzots&.eﬁﬁndltlons ref erred to above (e.g, rheumatoid arthritis)

s 0.1 to 1000 of'the ve ingredient per unit dgose which could be
admi ni st er ed, fg?h%fg'ﬂb?"@ f'"t‘} Qfe%"ﬁﬁ'é’e'ﬁigf" thayare pgsiady gatre sy sARPRIE i %Bns
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2, 3, 4 or 8 tinmes, giving for exanple oses each tine
free base compound by treatment with an alkalme reagent and subsequently convert the latter

free base to a pharmaceutically acceptable acid addition salt. The acid addition salts of the
base compounds of this invention are readily prepared by treating the base compound with a
substantially equivalent amount of the chosen mineral or.orga_nic acid in an aqueous sofvent
25 medium or in a suitable organic solvent, such as methanol or ethanol. Upon careful
evaporation of the solvent, the desired solid salt is readily obtained. The desired acid salt can
also be precipitateﬁ {from a solution of the free base in an organic solvent.by adding to the
solution an appropriate minera! or organic acid.
Those compounds of the present invention that are acidic in nature, are capable of
-30 forming base salts with various pharmacologically acceptable cations. Examples of such salts.
- include the afkali metal or alkaline-earth metal salts and particularly, the sodium and potassium
~ salts. These salts are all prepared by conventional techniques. The chemical bases which are
used as reagents to prepare the pharmaceutically accepiable base salts of this invention are.
those which form non-toxic base salts with the acidic compounds of the present invention. Such
3 35 non-toxic base salts include those derived from such pharmacologically acceptable cations as
_ sodium, potassium calcium and magnesium, etc. These sa'lts can easily be prepared by treating
. the corresponding acidic compounds with an. aqueous solution containing the desired
pharmacologically acceptable cations, and then evaporating. the- resultmg soluhon to dryness, . ...
preferably under reduced pressure. Alternatively, they may also be prepared_by mlxmg tower
40 alkanolic solutions of the ac:dlc compounds and the desired alkali metal alkoxide together, and
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01/ 42246 2q) .n e 2004 . PCT/ | 06/01742%ﬁ96§c°??€ée¥°g'33%%qm8' pistration
formul ated form % 1°h L§uTfRtien-, Ibs active gorarqugds of theinmentian mey (alserkeviormutatechos e

of ordi naryfemaublameddelheeyart Exanpl es of such fornul ations can be found in

United States Pat o ?%8 214, 40[8‘60 598, 4,173,626, 3,119, 742, and
3,492, 397. The ability 0 fiog, the AARacE ytical Gompesitiqns spay faise the form of, for

© phar macdft | @xample.q tabists | @psumst surdperedl h)hldbh\tenﬂmusmdﬁnﬁaﬁﬂ\ Phaithceutically
consequent | )éccéggmnsgx[,ﬁ[gﬁ%t gﬁanus %%Iné"% s {gﬁ;m;?r“%% 10 d| sorders or-

conditions characterize | na n

vitro assaf°lugryrolijoge of KCHPXYA@QHW@WHW&) -fii8¥)(e.gn 1a0tame| muo%‘:sﬁ)an'ﬁbe

‘JAK3 Ki nasecaﬁw oft bhlkigM SprdspH=@) € r e rus-i nf ec SF9
Pl AT MBIERE 805 tndledifh Bilhiok S04 el o)

cells 15(3. F’g rotein of
purified by“gf =9 RPBIRRIE? SptRfiuBrstarh oledintoer weifing roeotsde.ol sedium
substr age flapryt hdphai@)ctfhmtabletspmhybaddhtamtﬁ] maﬁbdi Mr Rdwrein(REG 5'( Lé}.
overn gnt ST D s A aPRL Pk i o o 5 Eesec e
ti mes and Suspensions, or they may be presented as a dry product for constitution with water or other
suitable vehicle before use. Such iiquid preparatlons may be prepared by conventional
means with phannaceutlcaliy acceptable additives such as suspending agents (e.g., sorbitol
25 syrup, methyl cellulose or hydrogenated edible fats); emulsifying agents (e.g., fecithin or
acacia); non-aqueous vehicles (e.g.. almond oil, olly esters or ethyl alcohol); and
preservatives (e.g., methyi or propyl p-hydroxybenzoates or sorbic acid). Cee e
_ For buccal administration, the composition may take ihe form of tablets or lozenges
formulated in conventional manner. ,
30 - The aclive compounds of the inventon may be formulated for parenteral
administration by - injection, including using conventional catheterization techniques or
* infusion. Formulations for injection may be presented in unit dosage form, e.g., in ampules or
in multi-dose containers, with an added preservative. The compositions may take such forms
as suspensmns solutions or emulsions in oily or aqueous vehicles, and may contain
35 formulating agents such as suspending, stabilizing and/or dispersing agents. Alternatively,
_ the active ingrediel_'lt may be in powder form for reconstitution with a suitable vehicle, e.g,,
sterile pyrogen-free water, before use.
The active compounds of the invention may_also be formulated in rectal composst:ons DU
such as suppositories or retention enemas e.g., containing conventionat sugaository bases
40  such as cocoa butter or other glycerides.
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pH 7.3. 125 20 mM NaCl @84 mM MgCl 2) + 0.2 uM ATP mM Na or ¢ h@gye: te.)
The react ph opiRGeedS r 30 minutes at roomtenperature e fGoPsRt €S is
washed three nore tines. The | evel of phosphorylated tyrosine in a given
well "is quantitated by standard ELI SA assgy utilizing an .

anti - phosphot yrosi ne anti body (I CN PY20, “Cat. #69-151-1). |nhibition of
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Syst em Hi st ogéfahe{c’_'f%?%ﬁ( | g"gf)rgsqgée&%ﬁ)% r%lH br?;% Qgt'el'w‘ur%nasTag(%q'???éP?Y
{sol ated by n@lgmtaﬂp@ from xpressunzedsontginenomsmebulizerkwith $©nsee dfantadtable propeijanCat  #

K-50T). T-Cglgl s = LN ' %

hact vabkg RpRringHad, Sefpknhihdtare Miidiohiitlopitadd, “carton

heat-inactivated fetal ¢ serum cl one _

Peni ci | | 'R SHiPYfR Bneeersuiablengas) in e gapm el aereseyirizas agresok the dosage uhitmagltiet i on

of 10ug/ m  Pliferdiiduedy drbiHyOs VaieSto diVer & nidfbrdPimoit ! Fhe érega)fée@&m@r?efoy 5%
Ly O -2 X

"CO2. cells ar imes in Media, resuspended to a densit

hed 3
106 35 cel | s?%“}ﬂ'%%ﬁ 'ﬁ?éfd?“& B SOWEM PnPYSEERoNGel the Aghver eReRMNharfiapsyle apdkeD
gyst emsE Cat cattridgis- {niade, roAfemEplé.bm]gIgegm ,feetjbqs ifbe irHa:ec? odq,fﬁ,nﬂﬁ;atnra@ng? can
“De mal ntal n o \ee edl n e wWweeKl equal Vol unes
of Nodi o+ 108" Bied Bolfinich ¥ BENGer by oEE Shiohunis R eyt el pawr 1 0
i:nhi bi t 19 - 2bage pedhasriactase@estarchr ol i feration, IL- _ 2 dependent cells are
washed 3 tines, rfwgéhd?%{a'_cg ﬂ@%tﬁs%ﬁ&g{u{mgophﬁt ﬁgenglgrg foqoo I( E%Fetsﬁnl or

cells/well/0.1 m) In aF ‘bottom mcrotiter ate
353075) . Fr Jtveeel gaminiskation do the puerageabilf hpmap for Ausatmert of telconditions 2efedd 1 Y

5 stock of tt6sboveORRRURelniatbi Mbetis) $€0/13b 180d Mg f tHel il Rgrelien s’ ©
added in tréﬁ'lg-lgcat@b wgl]s Staf;atél n% at 10 uyM "After one hour, 1 ni ts/ m
of 1L-2is Fop'd be ZemnsIeEsd: REPMPls, 4 fo.4 times per day.

20 Aerosol formulations for treatment of the conditions referred to above (e.g., asthma) in-

the average adult human are preferably arranged so that each metered dose or “puff* of
aerosol contains 20 pg to 1000 pg of the compound of the invention. The overall daily dose
with an aerosol will be within the range 0.1 mg to 1000 mg. Administration may be several
times daily, for example 2, 3, 4 or 8 times; giving for example, 1, 2 or 3 doses each time.

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

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

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

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

within first 48 hours postoperative. Does is monitored by serum Tacrolimus trough levels.
Cyclosporin A (Sandimmune oral or intravenous formulation, or Neoral®, oral solution or
capsules) is given orally at 5 mg/kg body weight, every-12 hours within 48 haurs:

poﬁqperative.- e
Dose is monitored by blood Cyclosporin A trough levels. I




-rare then incubated at 37C, 5% CO for 72 hours. Plates are then pul sed with
3Hthymdine (0.5 uG/we (NEN Cat # NET-027A), a I ncubag gghPho4a

addi ti onalw@aees. Culture plates are then harvest with I
.pl ate harvester and the amount of 3Hthym di-ne incorporated f‘%‘/{lﬁ@gdgﬂz

proliferating cells is determ ned by counijng on a Packard Top Count

scintillation counter. Data is analyzed ™y plotting the % nhibition of
proliferation verses the concentration of test conpound. An IC,  value (uM
is determined fromthis plot. The followi ng Exanples illustrate the

' ti f th t ] but it i t '
Pl rred 18 e aorné fERCHAGE: Gh of MrhlER TR ot RaT BEiRD attung Ip mads vl
15 are repor kwnitn thaseof opgéineryndkilll in dhre ¢r6) Esambles ef sueh dormiatishst entbeeound in
deuter i um | O0kteaishiied PAEAIS iL2 SAABEROL (PAod 548, 51 9k a6pker m un! ess
d Co I ut1’l 1rzed w t

ot herwi se specified). Commercial reagents were’ further
purification- THET&isofthe qompeunss of fermuia hor thpirphasheseytically acceptable salts to

N, N- di met hy| fmbirashee KinasyV 3Ra50! é&&é&{&ﬂ%@; i%ﬁrﬁeﬁﬁﬁaiéﬂ t}(t%irRP./@ct#@'{egs TGCRiRG On

either a,,Hew ett Packard 5989(r)_, chem cal 1onization
(amoni uf] %w?miﬂﬂ’%?@'"??ﬁ cheraclegzeshby panus 'g&%%ﬁeﬁhp‘em by die filewith ingvital
_lonizati on (aPgitestpl at f orm which uses a 50/50 m xture of

acetonitrile/water with 0.1%form c acid.as the ionizing agent. Room or
anbient tenperature refers to 20-25C. | 1 4-Meth 1-3- nmeth 1

7H rrolo 2,3-d rimdin-4- i -amJAK3{JH1:B8T)dinayrhaticlAss® hanone Method A -
- Benzyl - 4- net hyl i ki N3 < -amne _To tirred sol utign of

1- benzyl - 4- et hyl—@%p?g ?h%ﬁ%xgl%ﬁl%éfh%ﬁrgégn% 3 re_sffdg" %ﬁf)‘f"}vfmf)' FRAdRT Si55ist he
ey hods B (@ fesion pileimal B8Ti 2and the, cataiyticatrapironf hRian SBKS) (ELSMQ) by attnity30
Gri eco. et Alopromd@faBAY o bulalhondSBEAIRASe CHREsCikraRTYGl B Yeach 1s pbh Bt

(nodi fied usin Yo et hanol as a co-solvent) erences

i ncor por at e@“ByYPEPe FEHLE:- DrPigrratales¥ PPAAS) coatgd entg|NLag Maxi SaB platesaf 10 M
--maéI hylharri ne piivih overhigiatay 37Tk Uﬂﬁﬂn%hﬁiﬁg%ﬂ&%aﬁngﬁﬁ&péﬁt@%a%é%ﬁ@%r ahdd ghgaCi d
and the res e stirred.in eal ed tube far ours at room _
t enper at ur e.HM g?ag(%{%ﬁ{)e ?8% Wﬂﬁmh@dﬁ i°gé'”?§?. itigr (OsMMOHERES)| PH Was128dded
and t he2BewmM NaGlr 24 &M Mg@2)+IE2 aM ATFORT traltdiar athovahaidited TRadetlioh pRReddal 24
h, at whichgti . ' .U dition of 1 odj ym
hydr oxi de (%'EB%?”‘#%%@‘S%“PP%%M%%X uré(;&\%%g' %ﬁegg?‘?%g%ed‘"%e& @’IG%‘H’E' of\i t h
et her, the ehospidndaiedbyrasine)inpdaiven welidsl quantitatedobli stamdand ERISA 4d8ap Sldihg and
concentr at eghgﬂmosﬂbmﬁ,a_ahﬁbog@g@qlsgfzb'q{agy,@g@,,'_?)' grans (69% of- the- title-

conpound .lav awhjte solid :~ . ;
np V\m\lblﬁon of Human IL.-2 Dependent T-Cell Blast Proliferation

25 This screen measures the inhibitory effect of compounds on IL-2 dependent T-Cell
blast profiferation in vitro. Since signaling through the IL-2 receptor requires JAK-3, cell active
. inhibitors of JAK-3 should inhibit IL-2 dependent T-Celi blast proliferation.
. ) The cells for this assay are isolated from fresh human blood. After separation of the
mononuclear cells using Accuspin System-Histopaque-1077 (Sigma # A7054), primary
30 human T-Celis are isalated by negative selection using Lympho-Kwik T (One Lambda, Inc.,
Cat # LK-50T). T-Cells are cultured at 1-2 x 10%ml in Media (RPM! + 10% heat-inactivated
-~ fetal calf serum (Hyclone Cat # A-1111-L) + 1% Penicillin/Streptomycin (Gibco)) and induce to
proliferate by the addition of 10uglml PHA (Murex Diagnostics, Cat # HA 16). After 3 days at
37°C In 5% CO,, cells are washed 3 times in Media, resuspended to a density of 1-2 x 10¢
35  celis/ml in Media pius 100 Units/ml of human recombinant IL-2 (R&D Systemns, Cat # 202-1L). o
After 1 week the cells are IL-2 dependent and can be maintained for up to 3 weeks by feeding
twice weekly with equal volumes of Media + 100 Unlis/ml of IL-2. -
To assay for a test compounds ability to innibit IL-2 dependent T-Cell proliferation, IL- . -
2 dependent cells are washed 3 Atimes.' resuspend-éd-' in rﬁedféi éﬁd thenuplated(soooo
40  cellsiwell/0.1ml) in a Flat-bottom 96-well microtiter plate (Falcon # 353075)‘ From a10 mM



-219.1 (Ml). WD 01/42246 9 June 2004 PCT/ 1800/ 01742 -22 Method B

‘(1- Benzyl - 4- et hyl - pi p din-3-yl)-nethyl)-(7H py,;l a(2, 3-p 4y| )
am ne A solution of 4- ‘ oropyrrol o] 2, 3-d] pyri m dirme (2A gra?%‘jdnf?dgzl
_pr epar ed WO 01246 net hod of Davol |, J. Am Chem Soc., 82, REHTHOPERS vvh| ch

i's i'ncorporated by reference in its 10 entirety, and t he. product from
Method A (1.7 grans, 7.95 mmol) dissol vedsi n 2 equival ents of

triethylam ne was heated in a sealed tube at 100 C for 3 days. Follow ng
cooling to room tenperature and concentrati on under reduced pressure, the
resi due was purified by flash chromatography (silica; 3% nethanol in

di chl or orfet tstouk)of tedst comsiiongy ih. CM$ID, 288kl B dilefons BEconifolhe® afe0sBARY HiripiRa

| | 1 5 th C thyl - neth |- | % 3-
VP OTh ol o Mets Sy aPPork, ARG bhe noit MU0 %'Y%da%ﬁde%ﬁ%ﬁmméﬂeﬁa&s'f
grams, 2. 19 armibe) inghkaled atéd G, 15%160or 32 hatriaPlates anathenddieed with *Hrinyfiidine N
hyd hl t
‘the react] ot SECRa RER ol £ RE 2P G BaREURRB oM 1 iR EebPBR o on
20 carbon (9UfemhaEYSstquATih e 96iwel alate hﬂwsweerul thé amounit st *Hirthyrsitiak imnorporated
(Parr - Shakento M‘Bﬁ?&éh@ &ils BYbterrAihdP5LoEhtRg Oh aBALk2G 90 Bburlt Q&ﬂ%‘lﬂa@o{ﬁp rﬁ‘gur e

for 2 days. ite filtered redaction mxture was conce

dryness in 93@[]5 aﬁﬂﬂ"eﬂ?@! Platting dhes %piGhiitioneef prsfiferation iyersps theetopegrarpion of test| i ca:
5% met hanol Oﬂﬂmmimt.hmmmmww)lﬁﬁét&hﬁhéwoﬂrtﬂépﬁtaﬁﬁ (9g% of ht f11$ HJEItlel

- conpound. LRMs: | - met rrolo
2, gp d rimdin-4- Tge ‘?ouow{r‘%/lagmplﬁsr ﬁ'{ﬁl}{% 'ge p’e-"a?f'?féﬂ{ﬁ@ corfgounds 1qf theogresest ut i on
of the pr odigegntién m:mnmmn@ 16 CheQBetais sersof. Wélﬂr@pm‘md:)redh&ﬁtélctéeﬂNMR datarL of
flt}]ldl | o n nmol ) of 30
acetyl ch%]or% g&%ﬁg@ﬁ% g} iﬁ ”WW&F r(?geﬁ"ic?‘?g’g‘g‘ﬁgs 4‘%’:‘?1 P@'Fr’b‘@'l‘aélfrﬂﬁ"éh? or 18
hours. The sampigcsdlivent Wﬁw@welomntuhbas ptherivisk isperdiibd) e Qomerierdtal ¢Edgane Wkd1ane
and sat ur at @flzedOithdl: fRkr" %( Niﬂfc?fers T3 (R Sah.2Y B Cters to

washed' again with saturated"
N,N-dimethylformamide. Low Resolution Mass Spectra (LRMS) were recorded on either a

Hewlett Packard 5989®, utifizing chemical ionization (ammonium), or a Fisons {or Micro
20 Mass) Atmospheric Pressure Chemical lonization (APCI) platform which uses a 50/50 mixiure
of acetonitriie/water with 0.1% formic acid as the ionizing agent. Room or ambient
temperature refers to 20-25°C.
Example 1
1-{4-Methyl-3-[methyl-(7H-pyrroIo[2,3-d}pyrimidin-4-yl)-amino]-piperidin-‘l-yl}-
25 ethanone
| Method A
o '(1_-Benzyl-4-methyl-piperidin-3jl)-methyl-amine

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

prepared by the methods of lorio, M.A. and Damia, G., Tetrahedron, 26, 5519 (1970) and

30 Grieco et al., Journal of the American Chemical Society, 107, 1768 (1985), (modlﬁed usmg
5% methanol as a co-solvent), both references are incorperated by reference in their enhrely
dissolved in 23 mL of 2 M methylamine ‘in tetrahydrofuran was added 1.4 mL (23 mmol) of

- acetic acid and the resuiting mixture stirred in a sealed tube for 16 hours at room temperature.,
Triacetoxy sodium borohydride (4.2 grams, 23 mmol) was added and the new mixture stirred

v 35 atroom temperature in a sealed tube for 24 h, at which time, the reaction was quenched upon
addition of 1 N sodium hydroxide (50 mL). The reaction mixture was then extracted 3 x 80 mL

' with ether, the combined ether layers dried over sodium sulfate (Na,SO,) and concentrated to
dryness in vacuo affording 1.7 grams (69%) of thetitle” compound ‘as'a whité_salzd; ALRMS:
219.1 (M+1). = '




"over sodium sulfate 'and cggcentrated to dryness in vacuo. The residue was
purified by preparative t\gn | ayer chronmat ography ( C) (s@ug.gzozb@

met hanol  igho @i/434er omet hane) 35 affording 0.005 my ( o) %ﬁwh;
.conmpound as a col orI ess oil. LRMS: 288.1 (Mtl). The t|tle C 1742 o

- exanples 2-26 were prepared by a nethod anal ogous to that described in
Exanple 1. f A 0 9 June 2004 WD 01/ 42246 -223 PCT/[BOQ 01742 5 Exanple 2 1
2- Am no- et hanesulfon | -4-meth I- i eridin-3- i -meth i 7H rrolo 2, 3-

dl pyrimdin-4- |}-amne

[ 1- (2- Ami go- et hanesul f onyl ) - 4- et hyl - pi peri di n-3-yi)-nethyl -ani ne. LRVS:
353. Exanple 3 10 1- I—thanesulfon | - 4- et MethodiB eridin-3- | -nmeth 17H
rrolo 2,3-d rimdi n{fiBehz

(1- Et hanesul f onyl - 4- et hyl - p1 peri ) . : npl e
4 17 Butane-l-sulfon | -4-nmeth |- "r eriE&EﬂES | -meth |- 7H rrolo 2, 3-d

rimdin-4- - 15 asisowtion of 4-ch|oropyrrolo[2 3-d] gnynrmdme (24 grams 159mmol) P’E‘Eﬂ\g’ b}étgg

Exanpl e 5. 4. RELRD PPl AR Ol BpE 42 55 prateg

13(1 astis,l "Yﬁ"ai ig) ngqrpprategrlpymfemnq;e inits
eridi Eel ﬂgc agriiitsty land thedireduct foobMetibd A1.Bigradd, 7.95 mmol) dlssgrved in2 urva!entlf I%VB
Sa6. . Exanpl e O'RP8eNHoR e SEaeq 684 AP 67675 vt Pl coatnoro e o -
i eridine-I- ergaqrgtyfﬂ,pl}d @mymﬂ;ahm unger gerluoed dessure, the residue was purified by ﬂash

N[ 2- (4 Net msrm%:mwgamang%nhaﬁado%%ﬂm&kﬂﬂaﬁaeyb&or&w¥f3]gr§$§’E’éo%

E2rtle comprg:r)mg as a colorless oil. LRMS: 336.1 (M+1).
' \) 15 -‘ . Method C
Methyl-(4~methyl-piperid'in-3—yl)-{7H-pyrroIo[2,3-d]pyrimidin-4-yl)-amine

To the product from Method B (0.7 grams, 2.19 mmol) dissolved in 15 mL of ethanol

was added 1.5 mL of 2 N hydrochloric acid and the reaction mixture degassed by nitrogen
purge. To the reaction mixture was then added 0.5 grams of 20% palladium hydroxide on

20  carbon (50% water) (Aldrich) and the resulting mixture shaken (Parr-Shaker) under a 50 psi
atmosphere of hydrogen at room temperature for 2 days. The Celite filtered reaction mixture
was concentrated to dryness in vacuo and the residue purified by fiash chromatography
(silica; 5% methanol in dichoromethane) affording 0.48 grams (90%) of the title compound.
LRMS: 246.1 (M+1). _

25 : Method D

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

ethanone .
To a stirred solution of the product from Method C (0.03 grams, 0.114 mmoal)
dissolved in 5 mL of 10:1 dichloromethane/pyridine was added (0.018 grams, 0.228 mmol) of

A

30  acetyichloride and the resulting mixture stirred at room temperature for 18 hours. The
reaction mixture was then partitioned between dichloromethane and saturated sodium
' blcarbonate (NaHCO,). The organic layer was washed"again with saturated NaHCO,, dried
over sodium sulfate ‘and concentrated to dryness in vacuo. The residue was purified by
| preparative thin layer chromatography (PTLC) (silica; 4% methanol in dichtoromethane)
35 affording 0.005 mg (15%) of the title compound as a colorless oil. LRMS: 288.1 (M+1 ).

The title compounds for examples 2-26 were prepared by a method analogous to that

described in Example 1. ‘

«



‘2 4-Meth 1-3- meth |- 7H rrolo 2,3-d rimdin-4- 1 -amno - |
eridine-l-sulfon | et )-carbam c acid nethyl e r g June 2004

[ 2- (4- Met hyl - 3- mathyla 0- pi peridi ne-1-sul fonyl)-€thyl]-carbamc acid
methyl esWQOA23 | RVS: 411. Exanple 8 N 2 4-Meth |-3- met RETTRIOAE o
+2,3-d rimdin-4- 1l-amno - i eridine-I- sulonyx-ethyl)-isobutyram de
N[ 2- (4- Met hyl - 3- met hyl am no- pi peri di ne--e3sul fonyl)-ethyl]-isobutyram de.
LRVE: 35 423. Exanple 9 1

- Met hanesuf f onyi - pi peri di n- 3-yi ) - met hyl 47H-pyrrol of 2, 3-d) pyri m di n- 4 yl }-am
i ne (1- Met hanesul fonyl - pi peri di n-3-A)-net hyl -am ne. LRVS: 3110. . . 9 June
2004 WO ®1/.42246 PCT/ 1| BOO/01742 -24 5 Ex_ﬁtu 10 1 - Ethanesul foni- i
eridin-3- 1 .netd ]

'(1- Et hanesul fon

Methyl-fl -ro ane-l-sulfon I - gmmwgolo'z 3 d r|md|n 4- |
,amne 10 (1 Pr@i%‘iﬂ‘o%-}éhs%f j AdiAE 1 3
Example 12 1 4Butaierg! eRfbHatelnytotbbaad Fy e e, Lbﬁé‘?ﬁsg,s-d
rimdin-4 i -amn (1- Butylsulfonyl pEﬁEEElﬁ.L_n-B yl)-net hyl -am ne. LRMS:
352. Exaﬂpl e i:BEthEn&uﬁoE}mﬁmuh pipdridirt3 B intethyl-BrH-pRr Sofe Adipyrimidin-d-yi)-
yrrolo[2,3-dl pyrimdin-4-yry-amnol- T eridrne-T-surfom 1 - -

i onam de amine .

2, 2- Di met hyl - N- [ 2t-Ethanestulfyrlyh- Smebyikpidefitin39//)phdiei-bfine -RMS: e ony! ) - et hyl | -
propi onam de. LRVS: 437. Exanple 14 2Q 3-L4-Methyl -3-finethyi-(7H

rrploL2, 3-d yrim din-4-yl)amni no) - pi pe e y!'3- oxo- ro ionitrlle
3 - (4- Met hyl Mml}ﬁﬂnehvlehrmrhw—BJNE-rmetmlﬂTMwolbIZ3-HRryrlhﬂiﬁ‘>4 yBl13.
) 15 amine
[1-(Butane-1-sulfonyl)-4-methyl-piperidin-3-yl}-methyl-amine. LRMS: 366,
Example § ‘

4-Methyl-3-[rnethyI-(TH-pyrrolo[2'.3-d]pyrimidin-4-yl)-amino]-pip_eridine-1 ~carboxylic acid

isobutyl ester
20 4-Methyl-3-methylamino-piperidine-1-carboxylic acid isobutyi ester. LRMS: 346.

Example 6
N—(2-{4-Methyl-3-[methyl-(TH-pyrroIo[z,S-d]pyrimidin-4-yl)-amino]-piperidine-1-
sulfonyl}-ethyl)-propionamide

N-{2-(4-Methyl-3-methylamino-piperidine-1-sulfonyl)-ethyi]-propionamide. LRMS:
25 409.
| Example 7
o (2-{4-Methyl-3-[methyl-{7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-piperidine-1 -sulfonylf}-
e, ethyl)-carbamic acid methyl ester
[2-{4-MethyI-3-methylammo—pnpersdme—1-sulfonyl}-emyl]-carbamlc acid methyl ester.
30 LRMS:411. |
Example 8
N<(2-{4-Methyl-3-[methyl-{7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino)-piperidine-1-
sulfonyl}-ethyl}-isobutyramide
N-[2-(4-Methyl-3-methylamino-piperidine-1-sulfonyl)-ethyl]-isobutyramide. LRMS:
* 35 423
_ Example 9
+ {1-Methanesulfonyl-piperidin-3-yi}-methyl-{7H-pyrrolo[2, 3-d}pynmndm-4-yl)—amine

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




“Exanmpl e 15 (3-{4-Methyl-3-Lmeth

- (7H pyrrol o 2, 3-d] pyri n-4-yl)-am nol - pi peridi n-.yl )3 ogguneZ{quqro I
-carbam cvegogqeg t - butyl ester TB00/01742
[ 3- (4- Met hyl - 3- et hyl am no- pi peridin-1-yl)-3-o0xo-propyl)- car amc acld
tert-butyl ester. LRVB: 417. Exanple 16 Jeth 14-neth |-1 roane-I-sul fon 1
-1 eridin-3- 1 7H rrola 2,3-d rimdin- 30 |-am ne Methyl-[4-nethyl-I

- (propane-| -sul fonyi}piperidin-3-yl] -am' ne. LRMS: 352. Exanple 17

3-Am no-1-(4-nmethyl-3-[nethyl {7H pyrrolo[2,3-d yrimdin-4-yi)-amno - i
eridin. |-yl ro an-l1-one 35 3-Am no-1

-(4- met hyl - 3- net hyl am no pi perl di n-| -;51’-‘5‘1-955‘—’38%- 1-one. LRMS: 317. Exanple
it 2-Methoxy- 1kt ngl: in-3;y! opR[B3-dlpyridiidind-yl)-aming NO |
eridin-I|- yl}-ethamRsesulfonyi-piperidin-3- ¥

2- Met hoxy- 1- ( 4- rreh?hyl 3- rret%;elpam n%y'p)-lmp?g‘ry'ladr?"r‘\e 1LRyl\f| 32t'hanone LRMVS: 1 : 318.
.9 June 2004 WO 01142246 -25 PCT/IBOEE.!E!E'&LS Exanpl e 19 2-Dineth |anino-1
4-neth |- 3- rmm ropare-Dsulf ' H 3.4 Riih-4lv-amine

L}

yl'}-eth ne 1- e

I no- pi pgﬁ)dl n-1- ?Flﬁéeopﬁb%"#é”peﬂ :yﬁe\’)’ﬁxy"ﬁﬁﬁ'&%%§03% (3!'14-Meth 1-3- neth
1 7H rrofo 2,3-d rimdin-4- | -am noExanplet2 din-1- oxo- ro f -carbanic
acid tert-buty B#3hEA-sulfonyl)-pi :

[ 3- (4- Met hyl -3

tert-butyl ester("BEWO")d‘P'Peﬂciln %mpﬁﬁwl-em:n%st 352Tr|fl uor o- 1 4-met h |-3-
meth 17H rroio 2,3-d r|md|n 4- | 3€9aﬂ_@le1

~) 15 232-Dlmethyl-N—(2-{4-methyl-3-[methyl-(?H-pyrrolo[Z,&’i]Ey_rimidin-4-yl)-amino]-
T piperidine-1-sulfonyl}-ethyl)-propionamide

7 2,2-Dimethyl-N-[2-(4-methyl-3-methylamino-piperidine-1-sulfonyl)-ethyi]-
propionamide. LRMS: 437. :

Example 14
20 3-{4-Methy!-3-[methyHTH-pyrrolo[2,3-d]pyrimidin—4-yl)amino]-piperidin-1 ~yl}-3-
oxo-propionitrile

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

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




“ppi eridin-1- ! ro an-1 -one.

3,3,3-Trifluoro-1-(4 yl - 3-net hyl am no-pi peri dfm1-yl)-pr e.
Exanple 22 N 2 4- I\/Ethw meth 17H rolo 2,3-d rim din-4- 10?;1?nurhréo?'qmlr
eridin-i -6 5_ ox0- et hyl) - acet ani de PCT/IB00/01742

N-[ Z- (4- Met hyl - 3- met hyl ami nopi peri din-1-yl)-2-o0xo-ethyl)-acetan de. LRVE:
345. Exanple 23 3-Echo -1 4-nmeth 1-3- m®% 1 7H rrolo 2,3-d rimdin-4- i
-amno - i eridin-I- f ra an-1-one 25 '
3- Et hoxy- | - (4- et hyl - 3- met hyl am no- pi peridi n-1-yi)-propan-|lone. LRMVS: 346.
Exanpl e 24 4-Methyl -3- meth 17H rrolo 2,3-d rimdin-4- f -amna - |
eridin-72 car boxylic acid rret hyl am d@amefei

4- Met hyl - 3- metolyyih iy |

# 30 Exanpl e 2574-Me
eridin-1- carbo lic aci d di et hyI Eiﬁpﬂﬂ"""y'}'etha"me ,
4- Vet hyl - 3- met hy?-Bimeimimed-{4th il&rﬁaﬁ éﬁéMb l%e% i ;
*345. Examlp a 26 35 Meth IE 4% )h prbﬁﬁ%gﬁn no- eét?lég%esu oénzﬁlrv)B
eridin-3- 7H rrolo 2 3-d inidin-4- | -Mﬂ

Met hyl - 104- et hy| BHAMRgBHiplethiyl-(T6H8 e,sui b eHibidin armaﬂb. erxduh 141€.
LRVS: 367.. WD 01142246 ngo_r A'_c . .conpound Q Ll N H
or .t he pharnaceutlcally accteptean " "---'---‘ PUNRETEN n R' is agroup of
the fornul a [3-(4-Methyl—3—methylammo-pnpendm—1-yl)-3-oxo-propy!]-carbamrc acid  tert-butyl
ester. LRMS: 417. |
Example 21 ‘
) 15 3,3.3-Trifluoro-1-{4-methyl-3-[methyl-(7H-pyrrolo]2,3-d)pyrimidin-4-yl)-amino]-.

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

3,3,3-Triﬂuoro—1-(4-methyl-a-me:hyiamino-piperidin-1-yl)—propan-1 -one.
Example 22
N-(2-{4—Methyl-3-[rnethyl-(?H-pyrrolo[Z,s-d]pyrimidin-4;yI)-amino]-piperidin-1-
20 yi}-2-oxo-ethyl}-acetamide
N-{2-(4-Methyl-3-methylamino-piperidin-1 -yl}-2-oxo-ethyll-acetamide. LRMS: 345.
Example 23
3-Ethoxy-1-{4-methyi-3-Imethyl{7H -pyrrolof2,3-dlpyrimidin-4-yi)-amino]-
piperidin-1-yl}-propan-1-one _

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

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

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

carboxylic acid diethylamide

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

Example 26
. a5 Methyl-[4-methyl-1-{2-meihylamino-ethanesulfonyl)-piperidin-3-yl]-(7H-
pyrrolo[2,3-d]pyrimidin-4-yl)-amine
. | Methyl-[4-methyi-1-(2-methylaminc-ethanesulfonyl)-piperidin-3-yl}-amine. LRMS:
367. . oo - g




.>10 1 9 June 2004 PCT/ M)O/ Q1742 whereiny is 0, 9 or 2; R4 is selected from
the group consisting of h ogen, (C -GC5)al kyl, (C - )aI kyI jﬁ%bd4,
(C2- C6) al wanptba2246C2- C6) al Kynyl wherein the al kyl, al
.groups are optlonally substituted by deuterium hydr oxy, am no,
trifluoronethyl, (C -C, ,)al koxy, (C, 15 acyl oxy, (C, -Co6)alkylam no
((C, -06)al kyl )2am' no, cyano, nitro, (C2- al kenyl, (C2- C6)al kynyl or
(Cl-C6)acylam no; of R is (C3-C Qcycloal kyl wherein the cycloal kyl group
is optionally substituted by deuterium hydroxy, am no, trifuoronethyl,
(C, -C6)acyl oxy, (C,- C6)acylamno, (C -C6)al amno, ((C, -C atkyl)2am no,
~cyano, cyano(C, - 06) al kyl, triftuoronethy )al kyl, nitro, ‘
ni tro(C, - 06) al kyl -or (6mm9®dyf&mfmmpla20 R6 is (C2- Cg) het er ocycl oal kyl
wherein the heterocycl oal kyl groups,qrust pbe substituted by one to five
car boxy, cyano, am no, deuterium dro (C -Co)al kyl, (C1-Co6)al koxy,
halo, (C -C6)acyl, (C -0C6)alkyl amho, 1 no( C, - C6) al kyl
(C, -06)al koxy-CO NH, (C, -C8)al kyNam , QCZ- Cf) al kenyl , (C2-C6)
al kynyl, (C, -C6)al kyl am no, am nfi(C, - R’ hydtoxy(C, - ©6)al kyl,
(C, -Co)al koxy(C, -C6)al kyl, (C, - N (C -C6)al kyl, nitro,
cyano(C, - C6) al kyl, 25 hato(C Co6) al kyl , Hntro(C CG)aI kyl, trifluoronethyl,

EE:I l gfé?ﬁ%ﬁ*ﬁ%@%@%f@"ﬁé’ s%%‘ 3{}'1@%?" C6) acyl ami ne, ar ni no( C,:-

C6) acyl, ani no( CR'&6) aroyp ¢f@ye famywaa Kyl , (C, - C6) al kyl ani no(C, - C6) acyl ,
((C, -C5) al kyl ) 2am no(C, - C5)acyl; R 5R7SN-C005 R 5R76N- CO- (C, - C5) al kyl

(&-C6)alkyl -S(Om R 5RI6NS(O m R75R16NS( ", (C,-06)al kyl, RI5S(O m
RGN, R75S( O nR16N( C, - C6) al kyl whergin mis-A, 1 or 2 30 and R?5 and RI16
are each independently selected fr (C -Co)al kyl; or a group

of the formula | A .r 0 W9 June 2004 V\DO [ 42246 -27 C

10 e

whereinyis 0, 1 or 2; |
R* is selected from the group consisting of hydrogen, (C,-C,alkyl, (C,-

Cs)alkylsulfonyi (Cfcs)alkenyl (C-Ce)alkynyl wherein the alkyl, alkenyi and alkynyl groups
are opfionally substituted by deuterium, hydroxy, amino, trifiuoromethyl, (C,-C,)atkoxy, (C,-

15 Cs}acyloxy, (Cy-Ce)alkylamino,  ((C,-C)alkyl),amino, cyano, nitro, (C,-Cglalkenyl, (C,-
Cs)alkynyl or (C,-Ca)acylammo or R is (C;-Co)cycloalkyl wherein the cycloalkyl group is
optionally substituted by deuterium, hydroxy, amino, triffucromethyl, (Cs-Cs)acyloxy, (C,-
Celacylamino,  (C,-C;)atkylamino, ((C,-Ce)alkyl)zamino. Cyano,  cyano(C,-C)alkyl,

- trifuoromethyl(C,-Cy)alkyl, nifro, nitro(C,-Cg)alkyl or {C,-Cs)acylamino;

) 20 Réis ‘(Cz-Cg)heterocy;Ioa!kyl wherein the heterocycloalkyl groups must be substituted
by one to five carboxy, cyano, amino, deuterium, hydroxy, (C,-Cglalkyl, (C,-Cs)atkoxy, halo,
{C,-Cs)acyl, (C,-Cs)alkylamlno ammo(C,-Cs)alkyl (C,—Cs)alkoxy-CO-NH (C-Cs)alkylamino-

- CO-, (CrCilalkeny), (C,C) alkynyl (C-Ce)alkylamino, amino(C,-Cg)alkyl, hydroxy(C,-
. Caalkyl, {(C,-Celalkoxy(C,-Celalkyl, (C, -Celacyloxy(Cy-Coalkyl, nitro, cyano(C,-Ce)alkyl,
25  halo(C,-C¢lalkyl, nltro(C,-Cs)aIkyl, triffuoromethyi, trifiuoromethyl(C,-Ce)atkyt,  (C,-

Celacylamino, (C,-Cglacylamino{C,-C)aliyl, (C4-Ci)alkoxy(C,-Cg)acylamino, amino{C,-
Celacyl, amino(C,-Cg)acyl(C,-Cg)alkyl, (C,-Ce)alkylamino(C,-Cy)acyl, ((C,-Cs)alkyl)zamino(c,-
Ceolacyl, R¥R™N-CO-0O-, R¥R'N-CO-{C,-Cgalkyl, (Ci-Celalkyl-S(0)y, R™R™NS(0O),,
R¥R®NS(0),, (C,-Cy)alkyl, R*S(0),, R*N, R™S(0).R"N(C,-C)alkyt wﬁerem mis0, 1or2
30 and R"and R'® are each mdependently selected from hydrogen or (C1-Ce)a!kyl, ora group of
the formula ’ ‘ g h




7"~ (%)

0o, 1. 2, 3 or 4; b, c, f and g are each i ndepe
1, 2,

or 3; Xis SO, erein nis 0. 1 or 2; ox carbonéh
(=N cyaWe)U/M422460 v is S(O). wherein nis 0. 1 or 2: or cRFBERWYOI4ng 7 is
C(0)0-, C(ONR- or S(O, whereinnis 0, 1 or 2; RIl. Fe, RG Ro.

“car bonyl ,
R O and R' are each independently sel ecte@®- komthe group consisting of
hydrogen or (C, -Cs)al kyl optionally substituted by deuterium hydroxy.

am no,

(CRGR)a N I K (CFeR *) d,~" 11-01- %R 12 5 0 4 wherein a IS

ntly O org ]}uorfbd

trifluoronethyl. (Cl-CGacyloxy, (C, -C6)acylanm no,

(d-Cr,)alkylamno, ((g-Gg alkyl)~zam no, 15 cyano, cyano(C, -Cr,)al kyl,

t Muor onet hyl (C, -C6)al kyl, nitro, nitn(Cl-CS)alw or (C, -

i s carboxy. cyano, am no, oxo, deuterium hydroxy, tri oy onet hyl ,
s(C-Co)al kyl, trifluoronmethydfCl-CQCal kyl . _6Cq: C ) al ko alo, R4
(Cl-Cs)acyi, ( ) al kyI b<§ CI - Pﬁy‘%h\tﬁ{r \ &a/q al kyL
(C -Cr,)al koxy- I\JUGQ Cs)al np-CoO-, (Cr Ikenyl 20 Cr)

tal kynyl . (Cl-Cr.)alkyi anfno, hydro C -Galkyl. (C, -C6)8lkoxy(C, -C,)al kyl,
(Pj-

C, )acyl oxy(C, -Cs)al kyl, nitro, By no(C, -C,,)al kyl, halo(C-Cr,)alkyl,
nitro(C, -C, )al kyl, trlfluororrethyl, tFlquororrethyI(C Cs) al kyl , ,
(C.-Cs)acylam no. (g -C, 5)acylam no(C, - Co6) al kyl

(CI-CG)aI koxy(Cl -G acyl am no, am no(Cl-( acyl, -
am no( G #C6) acyl (G - CB8)al kyl, (O - C.)alkylam'no(q-CG)acyI.
((d-0Co)al kyI)ZaMhece(rG;lsm;l)zaepH. R15RI $N-CO- O, RII1FV13N-Co-(d 25

i al kyl, RSC(ON N a-08)al kyl -S(O), ,
?c?-cg)m ky|c(s%o)IEJ %E‘?%%%F%W m‘@‘?@‘%@ém V\SL?NS{O)..( %C,-C,)al kyl ,

V6S(0)

10

15

‘25

30

F: VBN, RISS(10R @3 N( G -

X is S(0), wherein n is 0, 1 or 2; oxygen, carbonyl or ~C(=N-cyano)-;

Y is §(0), wherein n is 0, 1 or 2; or carbony}; and

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

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

" Cg)acylamino; .

R™ is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifiuoromethyl, {C,-C;)atkyl,
trifiuoromethyl(C,-Celalkyl, (C,-C4)alkoxy, halo, (C,-C¢)acyi, (C,-Celalkylamino, ({C,-Cq)alkyl),
amino, amino(C,-Cg)alkyl, (C,-Cs)a!koxy—CO;NH. {C+-Celalkytamino-CO-, (C,-Cg)alkenyt, (C,-
Ce) alkynyl, (C,-Cclalkylamino, hydroxy(C,-Celatkyl, (C,-Cglalkoxy(C,-Cealkyl, (C,-
Celacyloxy(C,-Celalkyl, nitro, cyano(C,-C¢lalkyl, halo(C,-Cg)alkyl, nitro(C,-Cs)alkyl,
trifluoromethyi, trifluoromethyi(C,-Cylalkyl, {C,-C¢)acylamino, (C,-Cq)acylamino(C,-Cg)aliyl,
(C,-Celalkoxy(C,-Cglacylamino,  amino{C,-C,)acyl, amino{C,-Cglacyl{C,-Cealkyl, (C,-
Celalkylamino(C,-Cg)acyl, ((C4-Ce)alkyl),amino(C,-Cg)acyl, R"R*N-CO-O-, R*R"N-CO-(C,-
Celalkyl, RC{O)NH, R'OC(O)NH, R™NHC(O)NH, (C,-C,)alkyl-S(O)y. (C,-Ce)alkyl-S(0),-
(C,-Cs)aikyl, R¥R"™NS(O),n R“‘R‘“NS(O),,, (Ci-Colalkyl, R¥S(0),, R*N, R'S(O},R™N(C,-
Celalkyl wherein m is 0, 1 or 2 and R" and R' are each independently selected from-
hydrogen or (C,-C;)alkyl; , |

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

pacyl amno; R 12



-Cr,)al kyl wherein mis 0, 1 or 2 and R5 and W are each mdependently'

sel ected from hydrogen o C - C6)al kyl; Wand R3 ar ach ingl tIy
sel ect ed fW@WBiA4dgs 9 oup cOllsi sting of hydrogen ter| hal o,
_hydoxy. nitro, carboxy, (C2- C ,)alkenyl, (C2-CB) aI kynyl , trﬁ. rdg?f'e;t hyl ,
trifluoronethoxy, (G -C,,)alky. I . (C - C al koxy. (C3- QO)cydoaIkyI wher éi n
the al kyl, al koxy or cycloalkyl groups &% optionally substfttued by one
to three' groups i ~Wite~:--6m hal o, hydroxy, carboxy, am no

(d-Cr)alkylthio, (C, -C6)al kylam no, ((g -G al ky%am no, (Cs PCT/I1BOJ 01742
WO 01142 46 =28 .9 Jun 004 PCT/ | BOO101742 5 C9) heteroaryl,
(C2- C9) h graaly (Fo-Colheigracugiealyb AF+Seicyelpaliyber. (Cs-6)daryit or RfranRR? areckad ar e

(e(éc f‘ce; Qfﬁﬁf'mﬁ“‘”‘“f (gi:d;o)?(kféﬁ O(@Lwobg(%géiﬁoxﬁ (@ -@psdrgqah#ﬁeﬁgz c%“;"gf’a?"!"{%u 0
(C6-C, a) aryl(?glb e éf“‘"t‘:s@r‘% "Mﬁn o)griiog, (ﬁy-és)ﬁlmwf‘mwpp CyoJarylsulfinyl
Eg %g a: Eyl(suCE)alhylWlfo('lﬂ?G ¢C9m)tfaisﬂﬁﬁfbrfw ny'(crcésﬁ 1C6) G@,;i’{s)a!koxy-co-NH- (Cr-

al KO (6] eteroar
(C2- Cg) het er 82‘,@&1@{]& ( @% ﬁrglr JEZ Rﬁ@%?%df’ﬁ@yllﬂ' I‘\%ﬁ’@éﬁ' ywherein the
het er ocy% oanwmamtquogm @pd apyl granipd beruplionallp slisstiiutedt BOdoreytoGRee thalo! N ee
(o) ol ky LS (S QIdRRCONA. (e Eqdivort-FO AL KOO Nit gy oo,
(C, - C6) ai koﬁl- "NP‘IY'(C@ N@é?aﬁdl@im( cﬁs)dMCQEHHGXQQEIRGXVC@MWVbarboxy(C,
??Ir b?;é)yé Fkoeg?m?gﬁmfﬁcpz%wﬁggy Ja_ﬁ:gno x ﬂ%ﬁ&‘%y (Cy-Colalkoxycarbonyi(C,-
anmi no(C, - CG%? IE %‘IC‘B g@é‘?’bl ar% FRICaRIAB). ((ECoslkoxycarbonylamino, (Cy-
- Cp)aryhsC, cm@mmexmwmm ((é.#.?ﬁ)kala.lﬁmbam It -dsfa | kylami no,

e Sl o oM M (o ™

(C -Co)al kowm%@ﬂam (@@mluomam(oﬁw mmiammm@@im)aw (<, -c,,-)amog
5T art e YIRS Gt Bl (6
(C6- C, a) ar yreplk '@ﬁ:ﬂfr‘s"f smmmm-uaf yl ﬁ?ﬂ-ﬁ}dﬁ@@nﬁMO-NH- (Cs
| ég N&G%%ﬂ kaamrﬁaan@NHC?)(@alrsn»ﬁgw%% %@%@kd&tﬁ@“ "RC.-Co)alkyt),amino-
(C5- C9) het e %M&a&’%@c&@ %’@"‘"&9%(& -Gelelkvicd amgqtgrgamamo-co-uﬂ- :
Ege 85) 3’3.| k{Cs-GlL)alsyly | &mmlkﬂsﬁlfer@ﬁ)@fﬁﬁawkdlﬁﬁ%rﬁﬁb nﬁL s)al@@m&ﬁbél'mm(cf

0) ary; .Su
(C6- C, 0) ar y(:: ?‘Mge%(jf Q%&gg'{"gy@@;‘ér’ﬁv “’?""{Iﬁ’f“'"&6‘%&1%?@'5?'%)49‘1"&9(%@6)3!'9'!
(C, - 08) al kyFstuallsdsfentanitaC, (08 RIkyistifonyi@8in6lE)Telalkyi0 (CKC RétefdaRi #5(C,-
C9) het ezwc)@ilﬁfélr&yéloalkyi

2. A compound accordlng to claim 1, whereinais 0; b is 1; X is carbony! cis0;
dis0,eis0;fis0;andgis 0.

) 3. - A compound according to ciaim 1, wherein ais O; bis 1; X is carbonyl; c is 0;
dis1;eis0;fis0,andgis 0. _

30 4. A compound according to claim 1, wherein 2 is 0; b is 1; X is carbonyl; ¢ is 1;
dis0;eis0,fis 0; and gis 0.

5. A cornpound according to claim 1, wherein ais 0; b is 1; X is —C(=N=cyano)-;

cis1;dis0;eis0;fis0;and gis 0.

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

7. A compound according to claim 1, wherein a is 0; b is 1; X is S(O)unis2; ¢

is0,dis0;eis0;fis0;and gis 0.

8. A compound according to claim 1,_wherema|so b|s1 XlsS(O),l nis2 ¢ -
isO;dis2;eis0;fis 1;gis 1; andZsscarbonyt

P



. 2. A conpound according to claiml1, wherein ais O0; bis 1; X is carbonyl;
cis0 disO0; eis0; fis 0; and gis 0. 3. - A conpound dww2l0dg to
claiml1l, wherein ais 0; bis 1, Xis carbonyl; c is 0; disl;eisO;
1i sO, andMs@1/42266 4. A conpound according to claim1, wher e#CI/B0081742 b iS
- 1; Xis carbonyl; cis 1.; dis 0; eis O; f is O; and gis 0. 5. A
conpound according to claim1l, wherein |s 0; bis 1; X is -C(=N=cyan)-
cis 1l disO els 0; f is 0; and g is @ 6. A conpound according to claim
1, wherein ais 0; bis 0; cis 0, disO0; eis 0; f 35is 0; gis 1; and
. Zis -C(0O=0. 7. A conpound according to claim1, wherein ais O0; bis 1,
Xis S(C,,; n Isg2; A_conpound
accor di % to claim 1m“e£?°2’|’p(r%“’g" ?cgorgingtso?lglm{lwheyuqius%gés,-,:_x.5§4 ?ns"r'néz € is
0; dis 2; BUdisR efisPdisit;apdgis0l; and Z is carbonyl. 9 June 2004 WO

' 01/42246 -29 PCT43B00 i g 1q.cl. 1. wh |
is 0 bis 1. X {1% S cjﬁg&mwﬁ'a%ﬁréngw%q WQ%S@[E%B% @qiﬁ’sg‘lﬁ’g]"‘ij‘“rg'sgrellg :
A conpound diso e df hd"ﬁ (@ Hils:fis Gped @ls®.a is 0:.b is 1; X is cart onyl; ¢

is 1, dis 0; e1is 1a¥@ eﬂaacmri.ﬁgyagma?qg{;@@a.}b o £ XL ag&gfld's“g

to clai
e is 0 ?(}ls gh‘? f?de&aq Lis@: a“"192ls A conpound according to claim1, wherei n a
is1:'bis 1 Xix CaAhﬁmyd)und%ccto‘ﬁduﬂg to cfhirh 9, Wher&n b¥s ‘p1b|§ 14)?15%5?392 %66)3

13 Acorrpo IN laim1, wherein ais 0;
'cis 0 QU;QH ‘?Ll&el sgf %’d q%@70) ,,;Nnis2;fis0; andgi sO. 15 14. A conpound

accor di ng to cI alan 1, Awbrepaind aecordindtp chinh 3, Wherdin iads &3k 1; Xlé:S(C@m@isﬁld s
2,3 or 4 qsll%,;,, ‘X!S'éiaﬁ(l%?ﬂsﬁlanﬁg%s% is 1, and g is 0. 15. A conpound

accord| ng to is 1; Xis oxygen;, c is 0; d
is2,30% e is 1 Wr s S(AF9mpausd atcortingeta diging 0, whsein A iscy oo i ieSOY): diig d O
“claim 1, viez,aidh4fe isS; Vis Qo) Sn ibia; Mis hSandpign: ¢ 1s 0 d

15. A compound according to claim 1, wherein ais 0; b is 1; X is oxygen; cis 0; d
i52,30r4;eis 1;Yis S(O); nis 2; fis 1; and g is 0.

16. A compound according to claim 1, wherein ais 0; b is 1: X is oxygen cis0; d
20 is2,30r4eis1,YisS(0) nis2;fis0; andgis 0.
17. A compound according to claim 1, whereinais 0; b is 1; X is carbonyl; cis 1;
dis2,30r4;eis 1;Yis 5(0),: fis 0; and g is 0.
18. A compound according to claim 1, wherein a is 0 bis 1, Xis carbonyl; c is 1;
dis2,30r4;eis1,Yis S(O);nis2;fis1;and gis 0.
25 19. A compound according fo claim 1, wherein R" is cyano, triflucromethyl, (Cs+

- Cealkyl, triflucromethyl(C,-Cg)atkyl, (C,-C;)alkylamino, ((C-Celalkyl)amino, (C,-Cg)alkynyt,
cyano{C,-C;)alkyl, (C,-Cs)alkyl-S(0),, whereinmis 0, 1 or 2.
20. A compound selected from the group consisting of:

30 Methyl-[4-methyl-1-(propane-'!-sulfonyl)—pipen'din-3-yl]-{7H-pyrrolo[2.3~d]pyrimidin-4-' |
yi}amine;
4-Methyl-3-[methyl-(7H-pyrrolof2, 3-d]pynm1dan-4-yl)—amlno] plpend!ne-1-carboxyltc
acid methyl ester;
3.3 3-Tr|ﬂuoro-1 -{4-methyl 3—[methyl~(7H—pyrroIo[2 3-d]pynm:d m-4—yl}-ammo}-
35  piperidin-1-yf}-propan-1-one:
4-Methyl-3-[methyl—(7H-pyrrolo[z 3-d]pynm|dm-4-yl)-ammo]-piperxdme-1-carboxyhc
acid dimethylamide;



20 is 2, 3 or 4 eis 1;Yis S(O,;nis 2;fis O;and gis 0. 17. m%ound

according to claim1, wherein ais 0; bis 1; Xis carbonyl; gcjuf‘% 994 ¢ s

2. 3 or 4, eis 1;Yis S(O,;fis 0;and gis 0. 18. A conpound according to

claiml. wherein ais O0; b is 1; Xis carbonyl; c is 1; dis2,30r4;eisl;

Yi sS(O),,;nis2;fisl;andgi sO0. 25 19. A 'conmpound according to claim1,

wherein R 2 is cyano, trifluoronethylsg. (C, C6)al kyl,

trifluorornethyl (C, -Cs)al kyl, (C4-C6)al kylam no, ((C,-C6)alkyl)2anm no,

(C2-Co6) al kynyl, cyano(C, -C6)al kyl, (C -C6)alkyl-S(O,,, wherein mis 0, 1

or 2. 20. A conpound selected fromthe group consisting of 30

S/f.t YL LAl s e AarRanGciy b e SIS BBl Aot Ao piaiR! 91 2 3l P
- Met hyl - Ili'érQWfPf(’Blep}lhol o[ 2, 3-d] pyri m di n-4-vyi) - am no] - pi peri di ne- |

T e o

pi peri di n- | ¥ipnino} ﬂwandlhdﬁrl}-propan-l—one

arbouy 1o oot ARG (eGSR Ryl il A Bl Bp b "

{ 4- Met hy| - Jylpte-hyh-1(cohies pyrrol o[ 2, 3-d) pyr| md| n- 4 y1) - ami no] - pi peridin-1 -
yl)'-3-o0xo- propi0

or o-

-{4-: nethyl - 3- [rreﬁng? %%W%ﬁy %II“BF? 4ylrmshylaminel-4methl-. ani noj
pi peri din- ]plydrjdirpiqﬂaprobamhene hn{14 M I
t hyl - 3-[ net hyl - oIo | ) -am noj - pi er|d|n 1-
pyrrol o(2, &ipﬂrﬂgﬂ l-lyi}dprﬂpz&r-yl;)m met hyI am noJ - 4- - net hyl - piperidin-1-yl}
-propan-1 -one; and 1- {3-[(S Floom 7H pyrrol o[ 2, 3-d] pyri m' di n-4-yi)
-nmet hyl -am no] -4-nethyl - piperidin- | -yl} -propan-1l-one. '21. A conpound
of clai m 2021uheX esumound af cla@OPR hetbin Sidcdnitrolhd Ryl (AMeARAS lneﬁxg 7H-.
pyrrol of 2, 33’5%’{) g di n4 g%_l!“gm noj - pi perldln | -y1}-3-o0xa op| nrtrile, or
phar maceut i% %i g@&“ﬁ insHin-byl}- prrsmnmle:ort he formul a.

pharmaceutically acceptable salt thereof,

22. A compound of the formula

1
R R?
In\ o \ R® I

o
N

N H

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



R4 Rs or the pharmaceutically acceptable salt thereof; wherein R is a
group of the formula 9 June 2004 -31 R R H (CH2)y whereiny is 0,1 or 2;
R4 is selected fromthe group consisting of hydrogen, (Cl-C6)ald 20d4CL-
C6) al kyl sul fonyl, (C2-C6)al kenyl, (C2-C6)al kynyl wherein the al kyl, alkenyl
and al kynyl groups are optionally suBgtituted by deuterium hydroxy,
amno, trifluoronetllyl, (d-- C4)al koxy, (Cl-C6)acyl oxy,

(d -cCo6)al kyl am no, ((Cl-C6)alkyl)2am no, cyano, nitro, (C2- C6)al kenyl,
(Ca- C6) al kynyl or (Cl-C6)acylamno; or R4 is (C3-Cl0)cycl oal kyl wherein the
cycl oal kyl group is optionally substituted by qiqfﬂteri um hydroxy, am no,
trifluoronethyl, (Cl-C6)aoyloxy, (Cl-C6)acylagnino, (CLl-C6)alkylamno, ((d -
C6) al kyl ) 2anl i no, cyano, cyano(Cl- CgRal kyl ¢G,H‘ uor onet hyl (Cl1- C6) al kyl

nitro, nitro(Cl- Co6)al kyl or (Cl-C6)acy l‘dmno i's a piperidinyl
substituted by one to five carboxy, cyan am no, deuterium hydroxy,
(Cl-C6)al kyl, (C3 Co6) al koxy, hal o, (Cil- cyl, (C1l-C6)al kyl arni no,

am no(d - C6).al & - Cp) al koxy- CO- NH, (Cl-C6) al kyl am no- CO-,
( C2- 06) al ken °“"§c¥2‘5 CA T& kynyl, (C1-C6)al kyl ami no, ami no(C1- C6)al kyl ,
hydr oxy(C - C6) al kyt as (sGﬂecféa) FHosoxthe CoroupSraiskating of hydro%] (C-Coalkyl, (C;-

e oo sk b el
E gi: %g gﬂéloye@)s ?%% g?ﬂ n%%tr%\& g ( _@té%iﬂdmxy, amino, triflucromethyl, (C;-
am 1o (Cg:)lélcg)e@m%ﬁﬁ O(og)c}s)dcquxy( @rCopliylarkingg «a(i:véwmmo ¢yano, nitro, (Cz‘-
(- C8)al kylééﬁzl %(Cn}is g&’! %)%1’(4 @s}%&ﬁ%é’%
cach | nﬁéﬁfﬁﬁ“@k i S “?G?eﬁ" (R Shlsd Y. 'degﬁna‘y’?”dof@é‘aﬁg?o%ﬁ‘éa '
the formul a teflaovemenigda - - W)@Mal (Ci-Colacylamino, (C-Celalkylamino,  ((Ci-
Cs)alkyl),amino, cyano, cyano(C;-Cgatkyl triflucromethyl(C;-Ce)alkyl, nitro, nitro(C,-
Celalkyl or (C;-Cg)acylamino; '
R® is a piperidinyl substituted by one to five carboxy, cyano, amino, deuterium,
hydroxy, (Ci-Cealkyl, (C1-Ce)alkoxy, halo, (Ci-Co)acyl, (C1-Cealkylamino, amino(Ci-
Celatkyl, (Ci-Celalkoxy-CO-NH, (C;-Ce)alkylamino-CO-, (C;-Cglalkenyl, (C,-Co)
alkyny!, (C;-Ces)alkylamino, amino(C;-Cslalkyl, hydroxy(Ci-Celalkyl, (C,-Ce)alkoxy(C,-
Celalkyl, (C1-Cg)acyloxy(C1-Cealkyl, nitro, cyano(Ci-Celatkyl, halo(Cy-Ce)atkyl,
- nitro(C-Colalkyl, triflucromethyl, trifluoromethyl(Ci-Ce)alkyl, (Ci-Cg)acylamino, (Cy-
Celacylamino(Cy-Cgalkyl, (C1-Ce)alkoxy(C;-Cg)acylamino, amino{C,-Cg)acyl,
amino(C-Ce)acyl(Ci-Cealkyl, (Ci-Ce)alkylamino(Ci-Cs)acyl, ((Ci-Ce)alkyl)ramino(C;-
CeYacyl, R“R'*N-CO-0-, R"*R'*N-CO-(C,-Ce)akyl, (Cr-Ce)alkyl-S(O)m, R°R'NS(O)m,
R¥R'NS(0) (Ci-Co)alkyl, R'*S(O)n RN, R'*S(0)R'*N(C)-Co)alkyl wherein m is 0,
1or2and RY énd R!® are each independently selected from hydrogen or (Cy-Cg)alkyl; or
a group of the formula




{CR6R7)a (E Rs C 11 wherein, .ais 0, 1, 2, 3 or 4, b, c, e, f and g are
each independently 0 or 1; disO, 1, 2,0r3; Xis S(O, whereinnis 0, 1 or
2; oxygen, carbonyl or -C(=N cyano)- Yis S(O,, wherein n ¢gufh2doer 2;
or carbonyl; and Z is carbonyl, C(O)O C(ONR or S(Oj, whereinnis 0, 1
or 2, R, R, Rs, RO, R and R' are eggh independently selected fromthe
group consisting of hydrogen or (Cl-C6)al kyl optionally substituted by
deuterium hydroxy, amno, trifluoromethyl, (Cl-C6)acyloxy,

(C1- C6) acyl am no, (Cl-C6)al kyl am no, ((Cl- CG) a) kyl') 2ar ai n

cyano(Cl-C6)al kyl, trifluoromethyl (G -0C6)alkyl, nitro, Ft
or (C 1-C6)acylam no; Rig |s —boxy cyan, am no, oxo rium |Qyédroxy

trifluoromet hyI 1- C6)al i f1 uor Pm%h«y :
/C6) al kyl & ai/yl)z

(C1- C6) al koxy, 91, acyl

am no, am no(Ct - C6) a(Cl C6)a| CO- NH, (C- C6)a| kyl am fo- CO-,
(C2-C6) alkenyl, (C2-C6) aI kynyl, (G al kyl am no, hydroxy(Cl- C6) al kyI ,
(Ct-Co)al koxy(Ct-CG)aI kyl, (G -CG)ac | gry(d -C6)al kyl, nitro, cyano(Ct-
C6) al kyl, hal o(Cl-C6)al kyl, nitro(Cl-C6)al kyl, trifluoronethyl,
trifluoronethyl (Cl- C6)al kyl, (Cl-C6)acyl am no,

(G -C6)acyl am no( G --C6)al kyl, (Cl-C6)al koxy(Ct- C6)acyl am no, an L

no( C1- C6) acy. ) yI (C1-C6)ai kyl, (Ct-C6)al kyl am no(Cl- C6)acyl,
((Cl- C6) al ky\b?efg'ﬁ:ﬂg%’% %)"gg‘yl R 5R16N-CO O, RI5R 6N-CO (G- Cs) al ky14
R SC(O) NH, R, 20&(f@nil aredthléeblitntly® orB) al kyl - S(O) m

(G -06)al kyl -S(0O,, G -C6)alkyl, R -"RL6N S(Om

R SR16NS(O) r§ @ﬁ»éﬁ%&f , RISS(O) nRION, R 5S(O)nRt6N(Ci CB)al kyl wherein m
is 0, 1 or r t = Led from hydr ogen
or (G C6)al i{g?gg@ﬂﬁ’%‘g&% 0.9 PN RBEAAR Tydracdn. 23 . A

conpound of YheS{Q); mhkeeein Ris 0, 1 or 2; or carbonyl; and
- ~ Zis carbonyl, C{O)0-, C(O)NR- or 8(O), whereinnis 0, 1 or 2;

RS R, RL R R and R are cach independently selected from the group

consisting of hydrogen or (C;-Cg)alkyl optionally substituted by deuterivm, hydroxy,
- amino, trifluoromethyl, (C;i-Cglacyloxy, (Ci-Celacylamine, (C\-Cs)alkylamino, ((Ci-
Ce)alkyl)zamino, cyano, cyano(C,;-Cg)alkyl, trifluoromethyl(C,-Cg)alkyl, nitro, nitro(C,-
Ce)alkyl or (C1-Cg)acylamino; '
R'2 is carboxy, cyano, amino, 0xo, devterium, hydroxy, trifluoromethyl, (Ci-

Ce)alkyl, trifluoromethyl(Cy-Cg)alkyl, (Cy-Ce)atkoxy, halo, (Cy-Cs)acyl, (C;-
Cs)alkylamino, ((Cy-Cg)alkyl); amino, amino(C,-Cgalkyl, (C1-Ce)alkoxy-CO-NH, (C;~
Ce)alkylamine-CO-, (C;-Ce)alkenyl, (C2-Ce) alkynyl, (Ci-Calkylamino, hydroxy(C-

. Celalkyl, (C-Cglalkoxy(Ci-Ce)alkyl, (Ci-Co)acyloxy(Ci-Cs)alkyl, nitro, cyano(Ci-
Ce)alkyl, halo(C;-Co)alkyl, nitro(C;-Ce)alkyl, trifluoromethyl, trifluoromethyl(C;-
‘Cr,)alkyl, (C1-Cglasylamino, (Ci-Cglacylamina(C,-Cg)alkyl, (C)-Celalkoxy(C:-
Cs)acylamino, amino(Cy-Cg)acyl, amino(Cy-Ce)acyl(Cy-Cealkyl, (Cy-Co)alkylamino(C,-
Ce)acyl, ((C1-Co)alkyl)amino(Ci-Ca)acyl, RPREN-CO-0-, RERN-CO-(C;-Cealkyl,
RPC(O)NH, R’®OC(O)NH, R"*NHC(O)NH, (C1-Cealkyl-S(O)m, (C1-Ce)alkyl-S(0)p-
(C1-Co)alkyl, RPR'*NS(O), RP*RNS(O)n (C1-Co)atkyl, R¥S(0), R¥N,

"RPS(0)R"N(Ci-Co)atkyl whereinm is 0, 1 or 2 and R' and R'® are each independently
selected from hydrogen or (Ci-Cg)alkyl;




| or the pharmaceutically acceptable salt thereof; wherein Rl is a group
of the fornmula whereiny is 0; Rais (C-C6)aikyl; RS is piperidinyl
substituted by one to five carboxy, cyano, am no, deuterium g Dhysk 2004

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

(C2-Co6) al kenyl, (C2-C6) alkynyl, (C-0C6)alkylaniino, am no(Cl-C6)ai kyl,
hydr oxy( Cl- C6) al kyl , (C1- CG) al koxy(Qg - ©6)al kyl, :
(C1- C6) acyl oxy( Gg£0)alkK cyano(CI Co6) aI kyl, hal o( Cl-C6) al kyl
nitro(Ci-C6)al kyIR 3("?"164‘ %‘8%@%‘!’?@? trifluoromet hyl (CL- C8) al ky),

(C1-C6) acyl am no, (Cl- C6)acyl am no(C -C6)al kyl

(G - C6) al koxy(C1-C6)acyl antino, anino(C j-C6)acyl,

ami no( G - C6)2&.Y! (Aocompyunda the faayudss) al kyl aM ao( C1- 6) acy!

((C1-C6)al kyl)2am no( G - C6) acyl, R16N- CO O, R15R16N CO(Cl-- Co6) al kyl ,
(G -C6)alkyl-S(Om RI5RI6NS(O) m 6NS(O) m C j - C6) al kyl ,

Ri 5S( O nR16N, R15S( 0O nR16N(d - - C6) or a group of the formula 0 R12
(COR1)d wherein: 9 June 2004 - 34[@; or R1§ and R16 are each

i ndependently sel ected from hydrogen Jalkyl; dis 1; R9 and R1D
“are each independently selected f m heMNyroup consi sting of hydrogen or
(C1- Co6)al kyl optionally substituted by uteri um hydroxy, am no,

Ezlc;‘l g; glmlit h %acmﬁxy %%gtﬁ]&%éﬁlt%% kv érljeiljwlo (Cl-Co6)al kyl am no,

trifluoronet hyI (@k‘-i@@) d;ﬁth@[‘éﬁma nitro(Cl- 06) al kyl or (Cl-C6)acyl am no;
R12 is cyano, trifl uoronet hyl, (C-C6)al kyl, tritluoronethyl (Cl -C6)alkyl,

(Cl- Co6)al kyl am no, ((Cl-C86) al kyl ) 2am no, (cz al kynyl ,

cyano(Cl-C6)al kyl, (d-C6)al kyl-S(0O S, V\/nere(n mis 0,1 or 2; and R2-and
R3 are each H. R\N/ 2ly

o
wherein y is 0;

R*is (C1-Ce)allyl;

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

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

O

R
}'{U\(CRQRM);‘/

wherein:




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

di abetes and conplications from di abetes, cancer, asthma, atopic
dermatitis, autoimmune thyroid disordeB4, ulcerative colitis, Crohn's

di sease, Al zheiner's disease, |eukem a and other autoi nmune di seases or
(b) the inhibintison @f; protein ki nases or Janus Kinase 3 (JAK3) in a
manmal , includjn human, . conpri si ng _an anount of c nd of any one
of clains 1 03{"2‘%‘-‘1%36 By eaéhBﬁﬁ?%@ﬁf%ﬁcéﬁ%lt%"h@@é"&?’éﬁ"ﬁ&"@&?& her eof, al one
or in conbinatdiom;, w th one or nore additional agents which nodul ate a
mamal i an | e ptemaor.with ntiinfl tory agents, effective_in such
di sorders or  doRl K Grreceahizepeiieatnacetie 5 1 Svolp CHSPLN o TROREMST T, A
use of arypiliyeobtionallynabstithted by adet@imauldirady, amninoOorEluolmethal, 16,-0)aKloR)- 23 or
a phar edtical l.y ac abl e salt e | one or i n conbinati ith
one or g&ﬁéaéﬂ%ﬁ?P%hal&ﬁg%@ﬁygnWH?ch&ﬁﬁéﬁﬁgﬂgmgnﬁanﬁ§WPan‘?ﬂﬁﬁﬁéh§®§¥2n1or
Wi tha{lt itliiﬂlfoicr(mﬁtnﬂt (@Jﬁsﬁwnh'ﬁrof itro(CHE ) alicpl mf(agcgic?laﬁ%noa_ medi canent | for

i nhi bition of protein nases, qr u i hase i mamal ,

i ncluding a hdﬁaﬁ?yﬁﬁﬂ“ “%g@agﬁ=%%igF§§§FF®’Dgﬁgﬁﬁgf%@mgﬂggﬁpounds of any
one of clGjpalig/ldming, (ZH-CHRIkON,aminoplGIORUSHTI ©ahd(¢,-apsikrn] @hogaisl-s(Qhher eof

al one or in conblg?tl_n th one or nore additional agents which nodul ate
a manmal AR 8168 or with antiinflammtory agents for the
manuf act ure ofR’andRéireasstit. for treating or preventing a disorder or
condition selected from organ transplant rejection, xeno transplation,

| upus, nultiple sclerosis, rheumatoid arthritis, psoriasis, Type |

di abet es and canpl iLcphamaasutfcalammpbaliet fos(a) Carites:, prasitiga,disaideporc
dermatitis, .9 June 04 -35 autoi nmune thyroid disorders,. ulcerative

ol 1 5. cBIH et oo LG om G e P R Tl EREP

aut oi muikcudiaRebatsitis, Psaiabin Mypt | diabeods @l dvghplicdion®fiom didbeteEe@ngdakiimacut i cal
conposition.of claim?24, wherei.n . said agent. is selected. fromthe roup
conrst i APty BuSimR aFl RO et Folf B psmerd

deoxy s perdgdat, lakeminmo pihenmicinmnnad shdts opbh the inhébadni of pirvedin kifiasesronab- CD3,
antithy te Lin, aspirin, acetam nophen, ibuprofen, napraxen,

o1t oxt Lamiiing AR it sl Brtive FGHAT -O8HE an sBu G B SRuPRRETAY 26
wher ei n saé of dgant of -Fodragheathatsutinallyhecegiable palchasefsilontdr af combjmali@s pori n A,
rapanycin, .tacrolinmus, .l eflunomd oxyspergual i n cophenal.at e,

Lot by opriHRE bR A3l oestls BiGh msTes » PTG DR SR, aspi ri n,
acet am neptieflymmdoyragdres) cfferdps i@sedh, disopdersosxt iceraittionasnd agghbimanddtiadtiyat or y

steroid. .
acceptable carrier.

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

mammal, including a human.

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

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



9 June 2004
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autoimmune thyroid disorders, ulcerative colitis, Crohn's disease, Alzheimer's disease, leukemia

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

27. The pharmaceutical composition of claim 24, wherein said agent is selected from the
group consisting of cyclosporin A, rapamycin, tacrolimus, leflunomide, deoxyspergualin,
mycophenolate, azathioprine, daclizumab, muromonab-CD3, antithymocyte globulin, aspirin,

acetaminophen, ibuprofen, naproxen, piroxicam, and antiinflammatory steroid.

28. The use of claim 25 or 26, wherein said agent is selected from the group consisting of
cyclosporin A, rapamycin, tacrolimus, leflunomide, deoxyspergualin, mycophenolate, azathioprine,
daclizumab, muromonab-CD3, antithymocyte globulin, aspirin, acetaminophen, ibuprofen, naproxen,

piroxicam, and antiinflammatory steroid.



