4 August 2006 1 Novel Crystalline Conpound Background of the Invention
This invention relates to a novel crystallline formof. 4 August2006

3-((3R 4R) - 4- net hyl -

[ met hyl - (7H-pyrrol o[ 2, 3-d] pyri m di n-}l-yl ) - am no] - pi peridi n-1-yl)-3-0xo-prop
lonitrile 5 nono citrate salt and to its nethod of preparation.

3-((3R 4R)-4-nmet hyl - 3-[ net hyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am no] -

pi peridin-1-yl)-3-o0xo-propionitrile has the chem cal formla CL6H20N6O and
‘the followng structural formula H3C, H3C,' ONCN OIl 10 NHIts
synthesis is described in co-pending United States patent application
serial nunber 09/732, 669, f'l‘h(ﬁéﬁ@ﬁﬁﬂé@fo@ urn00 and United States

provi si onal patent appl i cation Serral  nunber 60/294,775, filed May 31,
2001, comonly assigned to t Inven present invention and which
are i ncor por at edrHeinintiorioglabb tor edcvelongtallire foiedf3-{BRI4R)atnyethyl-3-

g] ngfr{mﬁ ntzf §| ﬁ}ﬂaprﬁﬁdg?%t %Je'rnl Y%ﬂ{é&ﬁf&p%@g 1&}-3p?>8—r?rcfpon’hge and its
cor r espondi ﬁ@m@ﬁ"@tﬁa@l@nééﬂltsmeih@QﬁB@pmahm i nhi bitors of protein kinases,
such as the enz d@ﬁ}iﬁmeﬁwmﬁﬁmﬁ (fﬁ%&ﬁélé[@%loﬁﬂeygﬁldﬁﬁ.ﬁ efhged to as JAK3)

and as such _are usefu slLve ents for organ

t ranspl ant sPPYERG! 'ﬁ‘%ﬂ’é"p‘l"r&?‘?’@ﬁe hf‘%‘ﬁﬁé’“""’f‘l‘ﬁ"‘l"?‘?"ﬁ?”@ Cantylzoble® é'Pcb@?s r heumat oi d
arthritis, jpbevingsiusturalippauld di abetes and conplications from di abet es,
cancer, asthma, atopic dermatitis, autoi mune thyroid disorders,

ul cerative colitis, Crohn's disease, Al zheiner's disease, Leukem a and

ot her indications where i m¥has ssion woul d be desirable. The
crystalline formof 3-{(3R 4R)-4-nethyl-3-[nmethyl-(7H pyn-ol o[ 2,3- 25

d] pyri m di n-4-yi)-am no] pe(din-1-yi)-3-0xo-propionitrile nono citrate
salt was determned to hlg\%\,@o'll l\z'i\\%]/pfr?ns@;srt|es which are acceptable to
support tablet devel opnent. o

‘I\ /
N N
Its synthesis is described in co-pending United States patent application serial

number 09/732,669, filed December 8, 2000 and United States provisional patent
application serial number 60/294,775, filed May 31, 2001, commonly assigned to

10

the assignee of the present invention and which are incorporated herein by

16 reference in their entirety. 3-{(3R,4R)-4-methyi-3-[methyi-(7H-pyrrolo[2,3~

djpyrimidin-4-yl)-amino]-piperidin-1-yi}-3-oxo-propionitrile, and its corresponding

citrate salt, are useful as inhibitors of protein kinases, such as the enzyme Janus

- Kinase 3 (hereinafier also referred to as JAK3) and as such are useful therapy as

immunosuppressive agents for organ transplants, xeno transplation, lupus, muitiple

20  sclerosis, rheumatoid arthritis, psoriasis, Type | diabetes and complications from

‘diabetes, cancer, asthma, afopic dermatitis, autoimmune thyroid disorders,

ulcerative coliis, Crohn's disease, Alzheimers disease, Leukemia and other
indications where immunosuppression would be desirable.

The crystalline form of 3-{(3R4R)-4-methyl-3{methyl-(7H-pyrrolo[2,3-

25 | d]pyrimidin-4-yi)-aminc]-piperidin-1-yl}-3-oxo-propionitrile mono citrate salt was

“determined fo have solid state properties whlch are acceptable fo support fablet

development.




4 August 2006 2 The present invention is also directed to processes for

preparing crystalline st 2006
3-{(3R 4R) 4- net hyl - 3-[ met hyf - (7H pyrrol o[ 2, 3-d] pyri m di n- g;'l am no]j - pi per
idin-1 - yf)-3-oxo-propionitrile nopo citrate salt. Summry of the

Inventlon In a frhrst a{sh)ec% af ths,é)resent Il nvention, there is provided a
cryst alline 3- e present invention is also directed to processes for preparlng crystalline

{ (3R, 4R) - 431@RIHR-4-Bre[hifiet mpthyl(7 Hkopyole[d B allpriBididp)raimiriofipipertiinl-) - ami no] - pi per i
din-1 -yl y)-BorxgofériRie ABhd &irdtesgPno citrate salt. In a second aspect of
the present invention, there is provided a 3-[(3R 4R)-

4- met hyl - 3-[ net hyl - (7H—pyrro| o[ 2, 3-dl pyri m di n-4-yi)-ani noj - pi peridin-1
-Y])-3-0x0- propionitrile ndunmsry offitecingeatign. Di scl osed herein is a

crystal line formhrstIspdcBE tﬂB})re&ergﬁ(ﬂon 3lh£rg‘?st [.mf\hde(d7 rystalline 3-

rrol of 2, ropionitri'le
%no Ci 'E ra{%mgl‘ ‘{Twagfﬂél‘ﬁ (%i*s@ffi?ﬂ’?% :?1'8](’355“"{"?'%&1? ?'H@olcﬂ'peﬂp'é\?éﬁt i Ircl)lg aI di Isor der
or conditi @rﬁxosﬁpmtddmbnmwate)s@lan transplant rejection, xeno
transpl ant at i ongn alsdEynd aspgded d i ;ﬁes%ﬁl i eRRdrSthere :g"ﬁ} dodbﬁig @RURJI Ui S,

Db ot SV PR Sl s Bl OG- SIS O cor at ) ve

colitis, nTpridNrle menaeisgiesaltAl zhei mer' s d| sease, | eukem a and ot her
aut oi mune di seRgRBePhereif R)a ér?seauma%rm &fls%RQﬁ;%an%&r Rl g#é 5 _or Janus
e

Ki nase 3 (JA cul ine formnelts
at a tenpepPdtt %&%ﬂ'ﬁﬁﬁmmﬁ%ﬂ "éﬂ)g'b? -oxorpjeRionitglg ¢ "E’RPN Eﬂ"t‘tg an X-ray
di f f r act i caalt phich srusefui in fa) thatingot prevatinga peals or @xiieserded fomlegr ees 2-t het a

(20) at S ofganl Garkplard Oreloo@il x&flo StrarbpialBRAE ! fflud, NchiFle! - sciefocfl SCUSST 0N O
'n Stout &

thetheory of XC{G%YB%‘ fraction patter

Jensen, @S%@P'érmpﬁaft ‘?'%Q‘Fteﬁ "’IﬁF’a?@F‘P'@aq'O“@fioﬂbd'a'R%‘?ﬁ\/l |lan Co., New
York, N. Yca(lcfag%Mnamtommdermaimscanqnmmhemyﬂnyj disefder DRerative ddlis, entirety. "Al so
di scl osed A6 disebss hﬂﬁeuﬁéﬂéﬁﬁs@kéﬁ ﬂe%ﬁénﬂé Plined aEJl(D%‘ﬁ\Lﬁ'lR)dls a&-@ fpyl 3-

[ met hA- (7 rrol.q rim -amno yl) - 3- oxo- prop
ionitril el—t)rr%'ﬁd nhibi {%a?fér%tgﬁtk'%s?% ) Jﬁ’“Ff iipasht 3 élm@géfhﬁl wam@ali, orinetry
t her nogr anmncludisg @édpmat.ctheiorystalfing for@, mda\at B dentpetdiaé af higut 303°C t9eak at a

tenper at Ura%on.h@m%e%n@léﬂ%ltsz% )683} Qﬁﬁagf?o'ljltp %réovgg %hg%c{e%&tc Peapiiset at a

t enperature bet ween dean’Tate of 50C per

m nut e. ALCERSEHPd [0 d5aees Hibpei(2P)iat 54n16:haP 8196120-5.¢ Wepieted in FIG 1.
- 3- (( 3R, 4RA-discoesidn\of tha theory of X-ray power diffraction patterns can be found in Stout

& Jensen, X-Ray Structure Determination: A Practical Guide, MacMillan Co., New
York, N.Y. (1968), which is incorporated by reference in its entirety.

Also disclosed herein is the crystalline form of 3-{(3R,4R)-4-methyl-3-
[methyl-(7H-pyrrolof2,3-d]pyrimidin-4-yl)-amino]-piperidin-1-yi}-3-oxo-propionitrile
mono citrate salt with a differential scanning calorimetry thermogram, as depicted in
Fig. 2, having a characteristic peak at a temperature between about 203°C to about
210°C, having an onset at a temperature between about 199°C to about 206°C at a
scan rate of 5°C per minute. '

Also disclosed herein is an amorphous form of 3-{(3R,4R)-4-methyl-3-
[methyl-(TH-pyrrolo[z,3-d]pyrimidin-4-y|)—amino]—piperidin-1-yl}-3-oxo-propionitrile
mono citrate salt.

In a third aspect of the present invention, there is provided a
pharmaceutical composition for (a))treafing or preventing a disorder or condition
selected from organ transplant rejection, xeno fransplantation, iupus, multiple

~ sclerosis, rheumatoid arthritis, psdriasis, Type | diabetes and complications from
diabetes, cancer, asthma, atopic dermatitis, autoimmune thyroid disorders,
- ulcerative - colitis, Crohn's disease, _ Alzheimer's




[ met hyl - (7H-pyrrol o[ 2, 3-dl pyri m di n-4-yi)-am no]-piperidin-I-yll-3-o0xo0-prop
ionitrile nono citrate salt. In a third aspect of the pr@ggg&st'gg‘%enti on,
there is provided a pharmaceutical conposition for (a))treafing or
preventing a disorder or condition yselected fromorgan transpl ant
rejection, xeno transplantation, lupus, nultiple sclerosis, rheumatoid
arthritis, psoriasis, Type | diabetes and conplications from diabetes,
ciancer as tiberee, |QikeriaCardestieR taulointmuna WisehdBa 4R @) ttrka/rzmbAidord&ﬁﬁ%tgg s, 5 g

ul cerative n a ) uqust | sease,

| eukem a, k'ﬁ’%ké {Jﬂh“%?usq'r?gger?ﬁuﬂ{eﬁﬁlagg'g@@glz’cr)'re[”?%af‘ FET RATRPTE 8 of protein

ki nases orameHatief aGomagundzas(defined)in the fisst pepeshklone ﬁrcin@gmhgat@n Mithan, conpri sing

an anount orf oranere BRAIOAS @fentd &ihidRafodultd 5%a‘iﬂrﬁaﬁ£n aﬁnm%ts.yst&hwae or in
nndulate a mamal i an

conbi nat i O\pth\’\%ﬁthnﬂaﬂl % r[ts @f Iszllr? natlzh 9, rs or whi ¢ nd.

i mune sys‘gﬂg3 L(:}:c%ﬂf;}af}cép'{' f FII amtd?l” r?l.'% Ise? met;‘ % |?1 such

di sorders or con de rmaceu |ca Ie carrl er. Also
di scl osed iRkipitqrnof; psotein fyxresing *F'@ﬁsest e Jarjup Hiingise |30HA6$) lpra)t"@mmatypr osi ne

ki nases orind@mgs ﬂﬁmaa,&emansﬁnb%a)n@témngtmmmmau bR Efdéfie tnadntBiManN,
conpri si nga%w nr;dsothe '-@19 to said mammal an effective anount of ,a conpound
of formul me 3% osed herein is a nethod for treating or preventing

a di sorder or %@rﬁhctoﬁ%hge'h&@ ektifod deon teatiwnortrevestipandisarégrexct i on, xeno
t ranspl antahdig, selfééféblsfrom Skah | tRInSpIs | rEEQiBh, Sxenb h?a‘ﬁér;ﬁér@étign appby i tis,

psori asis | i cations. from di abetes, cancer,
ast hma, at'Blg%E F°ﬁ't§t F?Lf"?w“gﬁﬁg'?ﬁgg grasie. PR [ daksies Ga epPEPicateng or at i ve
colitis, Croohdabetadi sewmere asthinahatopie desnatliiss eamimmdne Ukt alisoadeds, ot her

aut oi mmn%ldéfa‘ﬁ@@-%@ﬁis' @r(ﬁn ke, hARRdiHGsN s@asgu@ﬂamﬁog@ oﬁiepg
adm ni sterin sai mmal an anpunt o ound mul a 1,

effective "’iuf’i’%ﬁr}“é‘ﬁldisﬁ?fe‘é BamammelgAeidingghuman, %"PB%!’FQW"&@%@E‘B t‘bf the present
i nvent i on,saidmeanendl an pmountded @mpowdes Sorinola |, ¢Hettpalii figating such a

3-[ (3R, 4R)cm4543ﬁt hyl - 3-[ net hyl - (7H- pyrrol 0[2 3-dj pyrimdin-4-yi)-annoj -

pi peridin-1 3-0x0- propionitrile nmono citrate salt conprising reacting
3-[ (3R 4R) - 4- In a fourth aspect of the present invention, there is provided a process for

met hA- 3- [ rpesipbiing 7 Haqmrm}a{n?et@r sllrﬁatﬁyl-mpbynolé}[m&]pyﬁmaw iPadmé)L di n-1 -yl | - 3- ox

?;\VEL?PL)?]%&{% IIIIF g —oxo-C (}pi?gﬁ'ltear%hg)ecWe ?It compnsmg rga\ctlng 3{?(3&‘&8-49 resent :
methyl-3-[methyl—(7H -pyrrolof2, 3-dJpyrimidin-4-yl}-amino]-piperidin-1-yl}-3-oxo-
propionitrile with citric acid. '

In a fifth aspect of the present invention, there is provided a use of a
compound as defined in the first aspect, alone or in combination with one or more
additional agents which modulate a mammalian immune system or with anti
inflammatory agents, in the manufacture of a medicament for inhibiting protein
kinases or Janus Kinase (JAK3) in a mammal, including a human. '

In @ sixth aspect of the present invention, there is provided a use of a
compound as defined in the first aspect, alone or in combination with one or more

- additional agents which modulate a mammalian immune system or with anti-

- Inflammatory agents, in the manufacture of a medicament for treating or preventing
a disorder or condition selected from organ transplant rejection, xeno.

. transplantation, lupus, multiple sclerosis, rheumatoid arthritis, psoriasis, Type }
diabetes and complications from diabetes, cancer, asthma, atopic dermatitis,

. autoimmune thyroid disorders, ulcerative colitis, Crohn's disease, Alzheimer's

~ disease, leukemia and other autoimmune diseases in a mammal, including a
human. '

Brief Description of the Drawings




conpound as defined in the first aspect, alone or in conbination with one
or nore additional agents which nodul ate a mamual i an | MyRQHNIHGM OF Wi th
anti inflamatory agents, in the manufacture of a nedi canent for
inhibiting protein kinases or Janug Kinase (JAK3) in a manmal, including a
human. In a sixth aspect of the present invention, there is provided a use
of a conpound gs defined in the first aspect, alone or in conbination with
one or nore addPt] BrfafagEHRYS XARY eAwdRs diifrastien rattemfpretH@M4Riune system or
wi t h anti - mphyH3emetyid7y-paoiia, Sdjpyrimidihe-yiramilopsipafin-10/)-3coxagedi cament f or
treating OproRiiRhidnddirad <o PRURE AL IO bOAR) SRHSHEPAGL TRl Or 9an
transpl ant_rejection, Xxeno ranspl antat i on, l'\uzius, mul t1ple sclerosis,

r heumat oi d' ‘Ji(PPWPF@); psoriasis, Type | diabetes and conplications from

di abet es, canceffig. s alharacteristpiferd@iangdahiing caloritétrPinefimbagint ys-oi d di sor der s,
ul cerative hrLal ' [ zhei s _. dj sease ukem a and

ot her aut o{l(:ﬁnﬁriﬂr%g @?fﬁ'@fgﬂgﬁn%ﬁﬁgfﬁmﬂ§p—&%{)—ﬁbnlngi-plq.?lrjlﬁg;]'—_y,}- rief

Descri pti dxOBFoPioRiErileMene fifjafe salt. (Scan Rate:5 C per minute] Vagigalfwis2ld@® 3a Fig. 1 is
a char act eflow{w/g); MorizaptalPeistRImpeiafurd @cp.i on pattern for 3-{(3R, 4R)-4-

met hyi - 3-[ met hyl - (7H pyr B0 e%-rd ; r}/gfi m'ldi n4-yl)-am no] - pi peridin-1-yi)-3-
0X0- propionitrile nono . : Axis: Intensity (counts);
Hori zont al Axi sthe ciygiglinerfasy of titelogpewns!)of thisfinpntiod 3Hg-methykainebvier | st i c

~di f f er ent i (@H-pGrEcd}) B-AByGRHIAALRNS)-HiPGHIMOGYREL R prdsionitrile mono _ _ _
((3R 4R) - 4: %Etsh%fs- 3-1 rrgt h%{f ??gl-ﬁg%r ol o[ 2, 3-d] pyri mdi n-4-yi)-am nol - pi peri
di n- 1-yi | -BRCsARSPrpsieg At ¢9orbs citrate salt. (Scan Rate:5 C per

m nute; Vertical Axis: Heat Flow (w g); Horizontal Axis: Tenperature (

C)). Detailed Description of the Invention The crystalline formof the
compound of this invention 3-(4-nethyl-3-[nethyl-

(7H pyrrol o[ 2, 3-d] pyri m di n-4-yi)-am nol - pi peridin-1-yl)-3-oxo-propionitril
e nono citrate salt is prepared as described bel ow. 4 August 2006 Schene
I Me." -ONH
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0O NN3 M, ""~0 M, N\'" NNOHo O "OH ~~-NNHO WHOCH 0 4 August

2006 6 In reaction | of Scheme |, the 4 August 2006
(3R, 4R) - net hyl - (4- net hyl - pi perldln 3-yl)-(7H
pyrrol o[ 2, 3-dj pyri m di n-4-yl)am ne c%rrpound of formula Il is converted to

the corresponding

3-{(3R,4R)-4-rrethy| 3-[ et hyl - (7H pyrrol o[ 2, 3-dj pyri m di nA-yi) -

am no] - pi peri di n-1-yl) - 3- oxo- pr @omheme2dl e conpound of formula 11 by
reacting Il with 5 cyano-acetic acid 2,5-di oxo-pyrroildin-1-A ester in the
presence of a base, such as trlet hyl am ne. The reaction mxture is
stirred, at roomtenperature, %@m@ period between about 15 m nutes
to about 2 hours, preferably nutestv In reacrion 2 of Schene 1,
the 3-{(3R 4R)-4-nethyl - 3- [rret | - (7H pyrrol of 2, 3-

d] pyri m di nA-yi) - amn no) - pi per di M- yN- oxo- pr opi oni tdi e conpound of formula
If is 10 converted to the corinésfondi ng

3-1(3R 4R) - 4- et hyl - 3-fnet hyl - (7H pyrrol o[ 2, 3

dl pydm di n-4-yl)-am no] -piperidin-1 -yU 3-oxo-proplonittile nono citrate
salt conmpound of formula | by rgagting 11 with aqueous citric acid. In
reaction 1 of Schenme 2, the ((3RM4R)-I-benzyl-4-nethyl-piperidin-3-yl~

met hyl - (7H pyrrol o[ 2, 3-d] pydm di n4-yl yam ne conpound of formula IV is
converted 15 tot the corresponding the

(3R 4R) - et hyl - (4- net hyl - pi pe(ldln 3-yl)-(7Hpyrrolo[2,3 ‘

d] pydmi di n-4-yl ) am ne conpound MY rmula 111 by treating IV with hydrogen

in the presence of 20% pal | a¢ roxi dg,on carbon (50% water by wei ght)
and a polar protic solvent, sukh as ethano l The reaction mxture is
stirred at a tenperature Nk I
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bet ween about 450C to about 750C, preferably about 600C, under a pressure
of about 20 60 psi, preferably about 60 psi, for a tine pgﬁmggﬁggg@een
about two days to about four days,ngreferably about three days.

reaction 2 of Schene 2 the (3R 4R)-n®thyl-(4-nethyl-piperldin-3- A) (7H—
pyrrol o[ 2, 3-d] py7i mi di nA-yl )am ne conpound of fornmula Ill is converted to
the corresponding

3- ((3R, 4R) - 4- tresehgtion 3-of Beltelnyel 1, (heHBRYRFrodtofl-4-Gretivpiparidine-W47RH ) 25

am noj - pi WFIB%SQ:H&]{NW&W@ QEMOQEH Jfgd@EIgQWMMQeQIO thor mula 11 by

reaction cet I 0X0- py rroI|d|n 1-yi ester in

t he presepEespgndiag %ﬁg!aﬂRbﬂmqﬂayl-S-wt%ﬁﬁwge@E? %@PWHQH‘GT "The reaction
m xture |én|§6]Jpﬁ)éﬁtﬁh1 -Sfoﬂéiﬁ}dp%ﬁlﬂﬁé@iﬂbbmd df @rmala utbyrraadﬂ@gnmth bet ween about

30 mnutes to a refe bout ction 3 of
Sehonb 2 et 4RroR Rt SriHOT Seseics O F hrss Sh 885,

dl pyiim dnethylarmma Mrmtfm medurejisnsmedyﬂjreo’m erpeiwaifors e neemtorrpound of
formul a

3-[(3R 4%%?% r?l%sttﬁ ﬁ@fré? Mut 30 minutes.

dj pydnf di n- 4- )lﬂy%ldt?ﬂﬁd}fsﬁh?r@%! e rd-{ R)ﬁsfeﬁtlp»ﬂ@dmsﬁvlt(?k'wé"%% cltrate saft
conpound oqb@nﬁ]@rnmya)aadz.n@b.ﬁeﬁamLyl}ca&&-pvuptoh.tme Edrhsoun@ bifoiniuldihie presence of a

pol ar, sol vent, such a ure.i.s.stirred at a,
t enpetPat (FPRVeHE] ‘Rg'éencoérﬁﬁ'ﬂﬂn f?@%gaﬁo"’ Jg'%'[@g'@g(ﬁ%%rﬁ?' @BOC preferably
about 40*dRpyrifidin-daylx-aminc]pdperidia- hdt xmemrapipoiriie noho ditrate salhéampousl hour s,

pr ef er abl reaction mxture may opti onal ly be
further Sc%ffoﬁﬁ@%ftﬁre%ﬂéﬁw;tﬂ_gﬁuéoﬁégh%:a@gn about 200C to abqut 40'C,

preferably abbﬁ!@aC"%G)@fS%meé the H@RAR}H1-Benayed-medwhripRsdin->3Mour s to about 5
hours, pregdigs- ?PILwnabﬂtﬂ-d]ﬁythﬂ@Mfyﬁaamfr@|cbﬁlﬁ&d1dlbeoa€lﬁiaW BRadvesdd ni ng, at room

t tu bout 6 t bout 20 h

br of dea bty Hastreromng e R AR Eme YR P et g e 3 et on . be
f or mul at eilpyiimidia-4-yl)emirercompoend offonnga Hiyitiegtirgd¥ with hpdrogendn®enaceut i cal |y
accept ab lp?e gﬁcrero'f % o8 Eallég{tljn%ﬁl‘oxﬁg?h Bérg&r{ (9%‘%’ Q\Fétertbp We%hﬁ%ﬁ@g polar cal

conposi tions epar ed conventi onal

means W ﬁp“ﬁﬁﬁdﬁﬁhé%ﬁhqs(ﬁ?qn?' A6 Egackan xR dg ﬁ{r@ﬁlagateg‘(ﬂ?ﬁt & binding agents
(e. 9., pPoegebRatott#2d tcsratbowwt;ap:@ﬁrab@@bamuw Rittdrel prefaore obabouhy dr oxypr opy|

Cal 0P SRERRAPEY oboi oD eaicta e Bl RiymB Ao PR BBCrC 01 °3T) oy

di si nt egrfantays, frefergbly apodtdltree daysr ch or sodi um starch gl ycol ate); or wetting

agent s (9&  SAUMA 24 Sherhs 2545 Piﬁrg}nem&h B-hel HserERg-haeoat ed by

met hods wel | novvn I nt of the active conpounds of
t he i nveRYTHR$- gk)ymlgp-t!—)ﬂ)gfrmc@mpund of formula III is converted tothe

corresponding 3-{(3R 4R)-4-methyl-3-[methyl-(7H-pyrrolo[2,3-dpyrimidin-4-yi)-

25  amino]-piperidin-1-yl}-3-oxo-propionitrile compound of formuia Il by reaction ll with
cyano-acetic acid 2,5-dioxo-pyrrolidin-1-yl ester in the presence of a polar protic
solvent, such as ethanol. The reaction mixture is stirred, at room temperature, for a
time period between about 30 minutes to about 3 hours, preferably about 1 hour,

In reaction 3 of Scheme 2, the 3-{(3R,4R)4-methyl-3-[methyl-(7H-pyrrolo[2,3-

30  d]pyrimidin-4-yl)-amino]-piperidin-1-yl}-3-oxo-propionitrile compound of formula I is
converted to the corresponding 3-{(3R,4R)-4-methyl-3-[methyl-(7H-pyrmolo[2,3-
djpyrimidin-4~yl)-amino}-piperidin-1-yl}-3-oxo-propionitrile mono citrate salt compound
of formula | by reacting Il with citric acid in the presence of a polar solvent, such as
acetone. The reaction mixture is stirred at a, temperature between about 30°C to




or buccal adm nistration to the average adult human for the treatnent of
the conditions referred to above (e.g., rheumatoid arthrjasdstgod. 1 to
10G0 ng of the active ingredient per unit dose which could be
adm ni stered, for exanple, | to 4 tifres per 20 day. A conpound of fornula
| adm nistered in a pharmaceutically acceptable form either alone or in
conbi nation with one or nore additional'agents which nodulate a mamiian
i Mune s\abbaB0W, pwifdrébhasatiout 40°Cafonatiros periad bativeen algeint bourtd alloutdy | ncl ude

but are S oral O 25
rapanyci EBL'EK&%%B? agtg?tglmﬁlr'r%sﬁ% eQ?rﬁh@( r@acﬁ%rﬁﬁzﬁﬂ )&EEB anglb%'e nycophenol at e
(e.qg. Cdwiherglires akatgmpeapwe 'PR?W‘E%‘ apoutiZRify fRribput 492 Iﬁrﬁfﬁrﬁﬁ’b 3'6%& g. ZenapaxO),
OKT3 (e. ®oec, %rtahﬁfetﬂeﬁwg@twee‘htéaangal mi%ltté bbbut taﬁsutua réf@:@b@@bodtbgpr of Ien

napr iro antiin or ste r edni sol one or
dexarré’t hé":‘,’grﬁef?ﬁgwﬁﬁg} E%‘P"ﬁ'@@ﬁ'ﬁg iRy ff@p © °§? 8&35@ ®of the same or
separate aﬂomagaoﬂrstorm)put\/aoaxouheprefamlymbofdﬁBdimﬁtiser ent routes of

adm ni strati ohy, e&ﬁg’ %ﬁor%ryfzt@ p&e&rln\/éhtfofr\%a?ryef@rqﬂgg%réﬁ %at i on schedul es

according to stan ar ma eut I'cal prac Tacrolinus) is given
oral |y atconventnngl f&@"ﬁwsﬂ‘@ %W%Rﬁﬁ@"%@@ﬁ?ﬂymww(‘sﬁmﬂﬁ thin first 48
hour s IOOSt0peF&tokélﬁdmﬁ%@%ohstha’ﬁﬁurﬁaﬁé&ﬂcépdorﬁﬁfsiﬁﬂhsﬁﬂw@ké i formlof ough | evel s.

4 Au cl os or| n San ravenous formul ation,
Uy S e praere] G festion metrpathalpRceea et SRR ) g body
\glel ggt qlem&ra;s biﬂnnt;agerﬁs(gg;_iprege@mzdz;bnam flarsh, qm(ymaylpyrmlud@agg [ fs rmn: t?r Sdf by
00 : e fornmul ate or
&y‘ge gﬂ rﬁ%u‘é{ M'@é éﬂ °Ia g-ﬁ'yog&?@@ﬁé;émezm?%&%rhose of ordinary

sust ai ne

ski | | i ncelgjgmaphesp ﬂﬁhlvbn@sﬁ%e_gsmanesmmr@tﬁt@h@rww KSItESEARE i n Uni ted
States P@Qrﬁo%t@staasozgoﬁmnﬂsﬁ@ﬁ)g@&ﬁ’me) Srwhtipg 836nts B.d.1ddilddaurand 3, 492, 397.

Th it hibit J Ki 3 d,
cons dRueRIVIF) IR REBRTAY Hecooted PLBEhou it bioup MRt g i sor der s o
condi tions 18pwhesedciose oizkeladye dermpminds of drecin@nitien fohokeh paigntetak fol | owi ng in
vitro asﬁf"\ﬁu&c@?%&mmghﬁoﬂgiocﬂe AR AN Shdnld ?F Cﬁé-)tre%ﬂﬁéﬁff%? iee Assay The

JAK3 ki nase assay utilizes rotern expressed i n bacul ovirus-infected
conditions referred to above (e.g., rheumatord arthrms) is 0.1 to 1000 mg of the active

ingredient per unit dose which could be administered, for example, 1 to 4 times per
20 day.
A compound of formula | administered in a pharmaceutically acceptable form
either alone or in combination with one or more additional’agents which modulate a
mammliian immune system or with antinflammatory agents, agenis which may
include but are not limited fo cyclosporin A (e.g. Sandimmune® or Neoral®,
25 rapémycin, FK-506 (tacrolimus), leflunomide, deoxyspergualin, mycophenolate (e.g.
Cellcept®, azathioprine (e.g. Imuran®), daclizumab (e.g. Zenapax®), OKT3 (e.g.
Orthocolone®), AtGam, aspirin, acctaminophen, ibuprofen, naproxen, piroxicam, and
antiinflmmatory 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
30 different routes of administration, and on the same or different adminisiration
schedules according to standard pharmaceutical practice.
FK506 (Tacrolimus) is given orally at 0.10-0.15 mg/kg body weight, every 12
hours, within first 48 hours postoperative. Does is monitored by serum Tagcrolimus

'-<

trough ievels.




SF9 cells (a fusion protein of GST and the catal ytic domain of human JAK3)
purified 15 by affinity chromatography on gl utathi one- Sepaligipseps The
substrate for the reaction Is poly-J@ utam c aciid-Tyrosine (PGl (4:1),
Sigma catal og # P0275), coated ont & Nunc Maxi i Sorp plates at 100 pg/m
overnight at 370C. The norning after coating, the plates are washed three
times and JAK3 is added to the wells containing 100 111 of ki nase buffer
(50 mM HEPES, Qutiospoih AZ8endiirhiatel oral%imdvg@fﬁl)ﬂulaitoﬁ. aWNegMAPR + | M Na

ort hovanad actio [ gtenperature
and the pi "é’%gmgp ﬁ@&“’?‘?‘n?rggy %D%ﬁ-g&/?q gﬁgﬂﬁwﬁha’i Gonsphoryl at ed
t yr osi ne HoorsgogiopeeativeeDoseiismquitaned bytiasd QY‘;'O%)PM&‘P@B}'EEY@ assay utilizing

an anti - phosﬁh@'ﬁ%ﬁ\@%ﬁ%ﬁts%%' DO Bfmlitafel! Y Rtaireal delitit) -abbdrdibg 1o | nhi bi tion of
Hunman | L-2 Dependent T- Bl ast Prollferghl on 2 ﬁ@l@éﬁsogreen nmeasures the

i nhi bift oryetaedsewel krownsign BiasR)Of swdingry £kl Jp e &t |SKEh
prol i f er gbinfiletibns bt rsd f&inac e Urgeal Staws t Patenig 3, 536214, - 20865t or requi res

JAK- 3, ce Y i bi.to JAK-3 should inhibit IL-2 dependent T-Cell
bl ast Jco{?sfaséba%ﬁgrfmﬁ{'gw{e@re’g?f or this assay are isolated fromfresh
human bI ood. Ahe¢ ability e dheatoroppung (of domutsel; o inbibiiclagus Kinase 3 ardng Accuspin

System H'%B&QG&H &enqgngirétec" r&”@ff&tu&%@éﬂ}or tre@ﬁﬁ fs¥rdBiTBA condiht S ar e

i.sol at ed By negat’ive selection usin Lanbda, Inc., Cat#
LK- 509) . CFa'@@Pv@d By dargg Kingsesg)isshown gy‘iegfnPy?W'"q ﬁ—&@&%&ay(?ﬁ/u + 10%

heat-i nactivated fetal calf seBuluichiyetayne Cat # A-1111-L) + 1%
Penicillin/Streptonycin M@M Rash proliferate by the addition
of I Qug/m 4 August 200 stics,, Cat # HA 16). After 3
days at 370C iThe BAKRasecasbays uliires a eaidie ExrBessperisbacylovisrifecteds uspended t o

a densit ysrgfee ‘?fg ag.o%%ﬁot&ﬁb%éémana &el\f,%wgac Bbrkisin ofthPnédmm@ pirified human

r econbi nant Syst ens 2 Aé_:[ er V\%GF téhe cells are
| L-2 1§epé’ﬁd@’ﬂ@'tya‘|"ﬁﬁ’"??é‘?9’%yn%{'l rplutal ﬁ'@'&?ﬁ‘%ﬂah A% o ev@'é'??ga @ing 5 twce
weekl y Wirédttierii pblyenltatie sciofTyldsib {PeT 140, Slgmtas:btmiogdﬁ PID2752 cofied assay for a

test compo elﬂ?ncal@%)ilii té)r éfg\?g%tﬁ"lgbg:gwﬂ o%elqﬁﬂfeﬁd(?im& Iﬁe%mldﬁrﬁe\'f eration,

I L-2 depé’H resuspend nedl a and then
pl at ed ‘( $0athQOhe phtes Aarashed thrde)times and wsﬁ is a@ﬁqdéﬁﬂ%u% cPntgpiBI ot i ter pl ate

(Fal con #ioogaﬁé’r%éée bﬁ(e%b?ﬁlﬁ HWE@ pRk . D24 ﬁMtNémrmmwmgazpl\m seri al
2-fold dilutlons are added tr cat |l s starting at
10 uRP AUMATRHA "FMNB ortlﬂ r’%?#qt%) piie reaction proceeds %oPEb firutes &t rooH
- temperature and the plates is washed three more times. The level of_ phosphorylated
tyrosine in a given well is quantitated by standard ELISA assay utllizing an anti-
‘phosphotyrosine antibody (ICN PY20, cat. #59-151-1).
Inhibition of Hl._l_l'__l]_é_lj IL-2 Dependent T-Cell Blast Proliferation
25 This screen measures the inhibitory effect of compounds on IL-2 dependent
| T-Cell blast proliferation in vifro. Since signaling through the IL-2 receptor requires
- JAK-3, cell active inhibitors of JAK-3 should inhibit IL-2 dependent T-Cell blast
proliferation.
_ The cells for this assay are isolated from fresh human blood. After separation
30  of the mononuclear cells using Accuspin System-Histopaque-1077 (Sigma # A7054),
primary human T-Cells are isolated by negative selection using Lympho-Kwik T (One
Lambda, Inc., Cat # LK-50T). T-Celis are cultured at 1-2 x 10%ml in Media (RPMI +
10% heat-inactivated fetal calf serum (Hyclone Cat # A-f111-L) + 1%
Peniciltin/Streptomycin (Gibco)) and induce to proliferate by the addition of 10ug/mi




of IL-2 is added to each test well. Plates are then incubated at 370C, 5%
Q02 for 72" hours. Plates are then pulsed Wth Hthym di ng A,@use 2064 / el 1)
(NEN Cat # NET- 027A), and incubated an additional 18 hours. Culture plates
are then harvested with a 96-well p? ate harvester and the anount of 3

H thym dine incorporated into 15 proliferating cells is determ ned by
counting on a Packard Top Count scintillation counter. Data is analyzed by
pl ot t i ng RHWe (MeréxnbipdriosticsnCatf# HACIB).f Aftertfodayy et 3786 in h¥% C@peellsare ati on of test
conpound.,, ﬁ%ﬁedéﬁ'ﬂ @MH&a(rH%grrﬁjeQ‘ﬂgﬁénsW1f2r>pm5t:$"sﬁnlm#ﬂ§dla gibe follow ng
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washed seguent i a sodi um ¥| roméje sol ution, 12

liters of0Z7Ay ?ﬂﬁ’é"%.’ ded on pdditignal thq}ﬁt drutture plates g ted "eeded WY concent rat ed
?‘Ed azeOfar opd vwettél harrebtef %Erluﬁ e aﬁuegrgnag Enlthpmlamotncb@mam ez\évasé 420C) .

e result | .on_was ust C *
fol l ag\ed PRy e%a '8HS ggte%n?q ﬁ%ggurglpg 20& 8 o?lcg‘ard%?p 801(1) u ?'8'% é\r/gs filtered
and t hen catqﬂmouaat@ust analyzed byl pl@tirg thg % rinhibition toé prolifefatinat verses dkled vi a
=11 ne Thhdeffation drigt Etﬁ‘ﬁ@gh@nAmd(ssﬁl.% (s 8 aétbm%ﬁéaﬁo%mrsq&wl ate. The slurry

was cool e tin sol F [tration. The solids were
dried to vyiel B‘Ielfollngwg Exanpplps Eigq#ate,gftm pugparation of the compounds of th
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specified).
Example 1
3-{(3R.4R)-4-methyl-3-Imethyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino]-
25 piperidin-1-y1}-3-oxo-propionitrile mono citrate salt

‘Ethanol (13 -liters). (3R, 4R)-methyl-(4-methyl-piperidin-3-yl)-(7H-pyrrolo[2,3-
dpyrimidin-4-yl}-amine (1.3 kg), cyano-acetic acid 2,5-dioxo-pyrrolidin-1-yt ester (1.5

-kg), and triethylamine (1.5 liters) were combined and stirred at ambient temperature.

7 Upon reaction completion (determined by High Pressure Liquid Chromotography
30 (HPLC) analysis, approximately 30 minutes), the solution was filtered, concentrated
 and azeotroped with 15 liters of methylene chloride. The reaction mixture was
washed sequentially with 12 liters of 0.5 N sodium hydroxide solution, 12 liters of

“brine and 12 liters of water. The organic layer was concentrated and azeotroped with

3 liters of acetone (final pot temperature was 42°C). The resulting solution was




and dried to afford 1.7 kg (63% from (311,

4R) - met hA- (4- et hyl - pi per*idin-3-yl)-(7H 4 August 2006
pyrrolo[2,3-d]pyrimdin-4-yl)-amne) of the title conpound a5 a white
crystalline solid. 10 1H NVR (400 M) (D20) 5 HOD: 0.92 (2H, d, J = 7.
Hz), 0.96 (1H, d, J = 7.6 Hz), 1.66 (1 H m, 1.80 (1 H n), 2.37 (1
m, 2.58 (2H, Y2 ABq, J = 15.4 Hz), 2.70 (2H, Y2 ABq, J = 154 Hz), 3.
(2H s), csolaéto(zbc'cHo z@c foBowksd b(stldmtldsr) of 18.1itts ¢fHdetond. Thid.sBllitigrdls ), 4.55 (1

H, ifi geSrfié and|_t'hen dqueous cﬁnc ac"éz& 8 kg in Q lit(al o'#Wa{er) a‘gide:d \ﬁa %—IHé}"ﬁer& 09 (1 H m.

15 Exa
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t enper at and dfigsioto Gfford 7D REY 634 g'nnnf(BBa‘lﬂ)Prpethxﬂédemefasl@@eﬂ@a@tw)dﬁ"t imes). After
the cat ag%/rﬁ:ﬁo[ﬁ‘@—ﬁlg&rgﬂ@ﬁ%%g% irld) lof {hﬁtt Borﬁﬁyuﬁd’g‘g'a virRé E&@t@:nééohgr ams of
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cyano- ac er was added to 25 the

et hai®! i ﬁMWOQ)MHZNB.eQ)Wé"Q&sQﬂr’%O (2|Hg:’ nnix? %r“!?—) X496 (Bddat = ¥ §d#M enper at ur e
for | hoygs 1m§n)vmwmtm 370, ehNABS [2HMESABE TRVt We) dBT0 (2exluced pressure.

S0l ut | orPl @q'uef?ﬁ%f%ﬁé@wﬁ#@é %%*ﬁhra} A AT T ous. codi um

bi car bon&bg (1) eh),®.65 (tHtd 0 s 3sitz)r azedHshd F3R HA)j 68 Bbnm).e. The conbi ned

aqueous | ayers were backwashed with OA liters of 30 dichl oronethane, the
di chl oronet hane | ayers conbined, dried over magnesium sulfate, filtered
and toncentrated in vacuo afforEA‘i'*..[@P_ﬁi grans of anber oil. This material

was then re_lgl_.l['@ﬁqh%'&@-[ﬂqemﬂ-g pamitlolt | on heated to
400C.  Finely groun th | ¢, acl

) ‘sadslow{y(asasolld)
to the sol ution. Piesidin-lyi3oxonropigaifile mono iﬁé—ﬁf40 C for two hours
(granul ati on Twas sobtigi ef &P.grdmf SR, 20)8-Beai-dmatinbbipeidin-dyi-oom

t t h t th t
and dr eyt ?%8“’"& RS el i 2%#%?%%2@"‘1 eyl g
net A - pﬁ@é@l@?ﬁ@%ﬂf%?ﬂlﬁ WW%?*W%@%@?&W%%WQW " ani ne) of the
title Ctﬁmmnda@ﬁtea uhbérdhatnvosphéric\Wdsb e of 5B hydréyRn St thide ddysExanpl e 3

34( 3R 432:0ndugneng We hydnLgenonQ{s at eleva%rttrar%eorgtal‘es[sgdco t‘ér%o%]déué‘mf“ caXtIy) am noL-
decreases reaction times). After the catalyst was removed by filtration through
Celite®, 51 grams of cyano-acefic acid 2,5-dioxo-pyrrolidin-1-yl ester was added to

25 the ethanolic solution and the resulting mixture stimed at room temperature for 1 hour,
at which time the ethanol was removed under reduced pressure. The residue was
redissolved in 1.0 liters of dichloromethane and the solution sequentially washed with
0.6 liters of saturated aqueous sodium bicarbonate and 0.4 liters saturated sodium
bicarbonate. The combined aqueous layers were backwashed with 04 fliters of

30 dichloromethane, the dichloromethane layers combined, dried over magnesium
sulfate, filtered and concentrated in vacuo affording 61 grams of amber ofl. This

- material was then redissolved in 2.1 liters of acetone and the solution heated to 40°C.
Finely ground citric acid (37 grams) was added slowly (as a solid) to the solution.
The mixiure continued stiming at 40°C for two hours (granulation was complete).




Piperldin-I-vil-3-oxo-proplonitrile nono citrate salt A stirred solution of
(3R 4R) - 3-{4-Met hyl - 3-[ met hyl - (7H-pyrrol of 2, 3- st 2006

dl pyri m di n-4-yi)-am no~pi peddi n- 1- yI} 3-oxo-proplonltdle (2%%) ng/ 0. 74
mmol ) 10 dissolved in 23 nL of acetldne was heated to 400C. To this

sol uti on was added 155 ng (0.81 nmol) of finely ground citric acid. The
resulting mxture stirred at 40'C for hours, then at 30'C for 4 hours
fol | owed Axgr sédnﬁgiom@:natenfpe@md, mqm.@éwm cbm;teamy ﬂ&dnhntwmaﬁ w8 hours. At

this poin S were &t shiedyw.t h acetone
and dri e(fcfaﬁqn?/ge‘igne lf]d’?ﬂ'loa %%gg EE'B t?%e co%plgound as a
white 1Bneihwmandln-&gl}mthwlﬁH-EwMQé—d]wa -Ylb@m%'@)l | elct PRg Wewder X-ray
diffractl dRliAie s3iid.

[ met hél -( %@?dr%la(sﬁg%éﬁmgi\%l m dl?Hn S% i )-am nol -piperldin-1 -yl}-3-o0xo0
propi@nitrile nono citrate saltﬁﬁﬂﬁéﬁéer x-ray diffraction patterns for
3-{ (3R 4R) - 4181t AR)-4-re{hvRS- hayéthmm errolo[z,S -d]pyrimidin-4-yl)-amino]-

pyrrol o[ 2, 3-dj pydm di né y!| ﬁll gm ngl 5 'qlon- 1% B s.f- 0X0- propl oni tdl e nmono

citnate salt were ¥t fract onet er ( Madi son,

W sconsi n) eqé pptukd wisolhtionopper (BB&R&BK@MSW&IE@“M-WHSJYM'O@3“1 0, 0.6nm)
and a Ke ﬁﬂi"%%ﬁ?@*’gﬂﬂ% Eq%}‘S-oZ%l%ﬁ eC b@ct,ﬁgoaﬁ fiamopws: Cu anode;

wavel engt wave ength é‘ts ‘ug édeegs% y: 0.500);
fr om18. OdE%OIHﬁﬂ@?&é@f%fé’é‘etP'ﬂP‘Qast'PP@E%? 940y Lo tisse ‘P'}‘gasb"f’ degr ees and
- a step tinpOd Mme) ﬁeiﬁélylgﬁ)und'rdlﬁc Beig UrHeS'eﬁHtElgmmmraIStn‘zatbt Ma°Clabfe 4 August

2006 12 Tabl s e ﬁ%%' grees) Angle
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crystalhne solid.
Example 4
Method for collecting powder X-ray diffraction for 3-{(3R.4R)-4-methyi-3-
[methyl-(7H-pyrrolol2,3-dipyrimidin-4-yl}-aminol-piperidin-1-yi}-3-0xo0-

propionitrile mono citrate salt

20 Powder x-ray diffraction patterns for 3-{(3R,4R)-4-methyl-3-[methyl{7H-
pyrrolof2,3-d]pyrimidin-4-yl)-amino]-piperidin-1-yi}-3-oxo-propionitrile mono citrate salt
were collected using a Bruker D5000 diffractometer (Madison, Wisconsin) equipped
with copper radiation, fixed slits (1.0, 1.0, 0.6mm) and a Kevex solid state detector.
Data was collected as follows: Cu anode; wavelength 1: 1.54056; wavelength 2:

25  1.54439 (rel. intensity: 0.500); from 3.0 to 40.0 degrees in 2 theta using a step size of

- 0.04 degrees and a step time of 1.0 seconds. The results are summarized in Table

1.
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* The peak intensities may change depending on the crystal size and habit.
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57 17.3 255 32.8

7.7 18.7 26.2 33.6

8.9 20.2 27.0 34.4

11.0 20.5 275 34.8

11.5 2141 28.1 35.3

13.6 214 28.7 35.9

13.9 22.0 294 - 365

14.8 23.0 30.1 37.8

15.2 234 30.3 38.5

16.1 24.0 311 39.2

16.6 250 32.0

4, A crystalline form of 3-{(3R,4R}-4-methyl-3-[methyl-(7H-pyrrolo[2,3-
dlpyrimidin-4-yl}-amineo]-piperidin-1-yl}-3-oxo-propionitrile =~ mono  citrate  salt
according to claim 1, having an onset melting temperature of between about 199°C
to about 206°C.

5. 3-{(3R,4R)-4-methyl-3-[methyl-(7H-pyrrolo  [2,3- d]pyrimidin-4-yl)-
amino]-piperidin-1-yl}-3-oxo-propionitrile mono citrate salt

6. A pharmaceutical composition for (a) freating or preventing a
disorder or condition selected from organ transplant rejection, xeno'transplantation,
lupus, multiple sclerosis, rheumatoid arthritis, psoriasis, Type | diabetes and
complications from diabetes, cancer, asthma, atopic 'dermatitis, autoimmune thyroid

‘disorders, ulcerative colitis, Crohn's disease, Alzheimer's disease, leukemia and
other autoimmune diseases or {b) the inhibition of protein kinases or Janus Kinase
3 (JAK3) in a mammal, including a human, comprising an amount of a compound of
claim 1, alone or in combination with one or more additional agents which modulate
a mammalian immune system or withantinflammatory agents, effective in such
disorders or conditions and apharmaceutically acceptable carrier.




8. A use of a compound of claim1, alone or in conmbination with one or
nore addi tional agents which modul ate a mammal i an i mune SNSLRIMBHe W th
~anti-inflammtory agents, effective in treating such a conditfion, in the
manufacture of a nedicament for trgating or preventing a di sorder or
condition selected from organ transplant rejection, xeno transplantation,
| upus, multiple_sclerosis rheumatoid arthritis, psoriasis, Type |
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mammal ,

3-{( 3R 4R) mgdlﬁ@@em,for gh[bﬁlgg W‘em(kma‘ses or Janus Kunase 3 (JAK3) in 2 mammal,

pyrrol of 2, Belddifyd huthadl n- 4-yl ) - am noj - pi peri di n-1-yl | -3-o0xo-propionitrile
nono citrate '
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yl ) - am no) Orpmyerﬁdé!tlwallag%ﬂls)Wfﬁdm@ﬁutat&)@irmﬂmaﬁﬂm ennrersystemrdr ovitaci d. 10, The
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u | i
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mur ononab- QIGB? teansnl@l‘rhyrﬂmwre galnobtrbrnspl,amatuqmi r lupys, acetiglen scdebedsn, | bupr of en,
naproxen, bihabié afthridhoidds, it | AIBRSOIN ShitiGliths. fdm dfmﬁ?we of claim?7,

wherein said age is selected fromthe group consistin cycl ospori ne
A, raparryc‘faﬁcer't%f  BIPRS defmatifis, Apimgwne H@B’b@g'ﬁ‘gﬁijﬁéi'qef?“"e ¢t phenol at e,
azat hi opr i Grehn'sidisdaba, Utabbimerisidissee) duk&hi3 andbthet AciMEVtediglagduhi n, aspirin,

acet am nophan, mhiPHAGG] proxen, prioxicam and anti-inflammatory
steroid. 12. rﬂe use O l1n{a}i?'m8 wherein said a gent is selected fromthe
group consistithg ofA cPEPESpdP rPrﬂPa“?Qapﬁﬂ@&‘#ﬁ‘)ﬂ%*FYbﬂmﬁﬂy' {(THef | unoni de,

deoxysper giyabloa,3-d]pWiaaire i pniit@-pipaddat-Niipplkdropiddlel 2168 Deitratd!Ir omonab- CD3,
ant i 1Y M0 Somf R bl ARG B 3L AGRNS b YRl .41 2P OXen
: yl)-amino}-piperidin- 1—y!}-3-oxo-prop|on|tnle with citric acid.
10. The pharmaceutical composition of claim 6, wherein said agent is
selected from the group consisting of cyclosporine A, rapamycin, tacrolimus,
leflunomide, deoxyspergualin, mycophenolate, azathioprine, daclizumab,
muromonab-CD3, antithymocyte globulin, aspirin, acetaminophen, ibuprofen,
naproxen, piroxicam, and anti—inﬂammatofy steroid.
11. The use of claim 7, wherein said agent is selected from the group
consisting of cyclosporine A, rapamycin, tacrolimus, leflunomide, deoxyspergualin,
mycophenolate, azathioprine, daclizumab, nuromonab-CD3, antithymocyte globulin,
aspirin, acetaminophen, ibuprofen, naproxen, prioxicam, and anti-inflammatory
steroid. -
12. The use of claim 8, 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 anti-
inflammeatory steroid.




