OPTI CAL RESOLUTI ON OF (1-- BENZYL- 4- METHYLPI PERI DI N- 3- YL) - METHYLAM NE AND
THE USE THEREOF FOR THE PREPARATI ON OF PYRRCOLO 2, 3! PYBINdvehiNer 2005

. DERI VATI VES AS PROTEI N KI NASES | NHI Bl TORS CHI RAL SALT RESOLUTI ON Fi el d.:'of

the Invention The present invention relates to nethods for effecting.,,
chi ral Waa#ruseswol uti on . frrom.racem ¢ m xtures of enanti orerss@ndyos .
particularly precursor enantioners used in naking pyrrolo[2,3-d]pyrimdine

conpesinds.. Wibehrheok NALRELHFS <0t RAQLSh dk 1 okl MASLS . md S LREESE ALy | yention

al so uad atiesokOrddy il PR Br PN E | PpdbNS: CANPAURES TnA MR FRLNQES Qf using

such conpounds as inhi bit ekerefn preLeid up@s@Rs such as the enzynme Janus
Ki nase 3. Back round of the Invention 10 Pyrrol o[ 2. 3-d] pyri m di ne conpounds
are inhibitors of protein kinases, such as the enzyne Janus Ki nase 3
(JAK3) and are therefore usefifAl; hdt ARESAE UTIGNunosuppr essi ve agents for
organ transplants, xeno transptaid Rthe InlVOUS, Multiple sclerosis,
rheumatoid arthritis, psoriasis, Type I diabetes and conplications from

di abet es, canclie prastthirenibfilieddy matadsdor effrnaiiig sa¥yeentdicti sor der s,
15 ul cer atday 8aceRlid fb@ure CHORMFHeLASE pakdibARGi prebuSofbsativmerd &4d¢em a and
ot her _ indications where | munosuppressi on woul d be,  desirable. The

pyr r oPo[ 27 3Nagag TRIOH AEIPY BRI FOMASHAT et IER | ¥51 NCBWBES Of iRSPENt her eof
and net hadtsed. UBLpreatft iGeRbbn BRY reltato PRRaLINYS aPPlinddihé QBmMBSKIE.! no.

09/ 732569, filed Decenber 8, 2000, and . ssig ed to, the assignee of the
present iSRS of AR g PEERPEdsasdafiiosy &Hﬁf‘?‘b'ﬁ‘?%’#‘ PUCh FcPEided in its

enti r ety eaeyre Daky: iefserence thereto. Racemic mxtures of the

pyrrol o[ 2, 3-d] pyri m dine co q(und's darcighilni tially obtai ned whereas the

i ndi vi dual enantiorners in %%@%W?%ted pure formare preferred
and a@ tines PyequjxRdpfdnidthcugpuysendttaré nhiiesd b profein Miresses, daich t he

stereochemistry of the c Q S se of stereospecifl r ecur sor
conpoundgsi ﬁhet he 4t hégfss%%é'gg%f (p%gﬂ %ﬂoﬁ{eet rﬁbe §0 utsﬁitéj" E‘% ¥ i nvention

accor di nghypwuspecpksoat byentelatoegaolranspnho dedotrandplwiosubetambitgite chi r al
sal t 1 esQLutkian Qf A58 Tl XHSHELESs Ofy ol BEHE AL FQ RIS ons from
diabeles, cancer, asthma, atopic dermaﬁtis;, autoimmune thyroid disorders,
15 u!cerétive caolifis, Cro;ln‘s disease, Alzheimers disease, leukemia and other
indications where immunosuppression would be desirable. The '};:yrroio[z,a-
dlpyrimidine compounds, pharmaceutical compositions thereof and methads of use
are described in co-pending application setial no. 09/732669, filed December 8,
2000, and assigned to the assignee of the present invention. The disclosure of said
20  application is included in ils entirety herein by reference thereto. Racemic mi:&ures _
of the pyrrolo[2,3-dpyrimidine compounds are inifially obtained whereas the
individual enantiomers in substantially isolated pure form ace preferred and at times
required for drug use. It is possible ta pre-ordain the stereachemistry of the
compounds by use of stereaspecific precursor compounds in the sythesis thereaf.
25 The methods of the present invention accordingly specifically relate to a method for
the subst:_éntial chiral salt resolution of racemic mixtures of precursor compouads,
-used in the production of the separate enantio;_ﬁeric forms of the pyrrolo[2,3-
dlpyrimidine compounds. A | _ -
sSummary of the Inveption

An embodiment provides methods for resolving the enantiomers of the precursors
used in preparing a compound of the following formula and particularly the R' group

thereof:



.used in the production of the separate enantianeric forns of the

pyrroto[ 2,3- d] Pyflrnidine conpounds Sunmary o the | nverdCiNovembeeitidi nent
provi des net hods for resolving the enantioners of the precursors -used-in
pr eparhgg(ézgwﬁﬁ,gpound of the followng fornula and particularly the Rl group
t her eof : venber 2005 : WO (121u9()09 -2 | or the phdiGiédeutivesnl |y
acceptabl e salt thereof. wherein Rlds a group of the formula RS R N
_(CH2)y PCT/1B02/01905 5 whereiny is O, 1 or 2; R4 is selected fromthe
group consisting of hydrogen, (Cl-C6)alkyl, (C,  C6)al kyl sul fanyl,

(C2-Co6) al kenyl . (C2-C9)al kynyl wherein the al kyl, al kenyl and al kynyl-
groups are optionally substitgted deuteri um hydroxy, am no,
trifluoromethyl. (C - C4)a(koxy. (€1--C, ,)acyloxy, (C -C6)alkylamrio,
((C, -Co6)al kyl ) 2am no, cyanqQ,-fhitr 10 (C2-C6)al kenyl . (Cz-Ca)al kynyl or
(Cl1-C6)acylamno; or R is’C3- clgal kylt  wherein the cycloal kyl group
is optionally substituted d Yum hydroxy, -amno, trifluoronethyl,
(C, -CB)acyl oxy, (Cs-C8)acyl arMi no, NG - Co6) al kyl am-no, ((C, -

Cs) al kyi ) zam no, cyano, cyano(C, - al kyl . tritluoronethyl (Cl1-C")al kyl,

Ni 110, ofthk pR&Gmadhndli Bbceptat]EsatChledst! widam, RS is

(C2- C9) het erogycl oal ky V\,Eerei n the heterocycl oal kyl groups nust be
substitut ed 'By'st?rfé’ot'fboffihg OrE‘éd"‘boxy. cyano. am no, deuterium hydroxy,
(Cl-GCs)al kyl, (C=-(C8)al koxy, halo, (Cl-&8)acyt. (Cs-C6)atkytanm no,

am no(C, -CH) al kyl. (Cl-- C6)al koxy-CO NH,™ (G - C6) al kyt am no- CO-,

(C2- C6) al kenyl, (C2-Cn) al kyngit, (C, 80@& kyl am no. am no(G -Cs) al kyt ;

| i ydroxy(Cl-C8)al kyl, (C, -C6) alm/( i - GYal kyl, 20 :

(C, -C6)acyl oxy(CG -CH)al kyi . ni t'roi cyano(C, --C6)al kyl .. hal n(Cl-C6) at kyl
-.nitro(C - f 6)alkyt, trilluor hyt, trifluoronethyl (C, --0C6)alkyl,
(G-SC4) acyl am_na, ng:2

wherein yis O, 1

R® is selected from the group consisting of hydrogen, (CCealkyl, (C,-
Ca)alkylsulfonyl, (Cz-Ce)alkenyl. {C-Ca)alkynyl wherein the aiﬁyl, alkenyl and alkynyl
groups are optionally substituted by deutedum, hydraxy, amino, trifluaramethyl, (C;-

- Cuatkexy, (CoCo)acyloxy, (Ci-Celakkylamino, ((C,-Cs)aliyl);amina, cyano, nifro,
10 (C,Ceoalkenyl. (CrCelalkynyl or {C-Cslacylaming; or R* is (CsCy)oydoalkyl
wherein the cycloalkkyl group is opfionally substituted by deuterium, hydroxy,
~amino, trifluoromethy, (C,-Cﬁ)acyioxy,. (CrCﬁ)acy_lamfno, (C-Cs)alkylamino, ((C-
Ce)alkyl),amino, cyano, cyana(C,-Ce)alkyl, trifluoromethyl(C-Celalkyl, nitra,
nitro(C,-Cg)alkyl ar (C+-Cslacylamino; '
| WR"5 is‘(Cz—Cg)heterbcycloalkylrwherein the heterocycloalkyl groups must be
-substituted_ by one to five carboxy, cyana, amino, deuferium, hydroxy. {C4-Cgalkyl,
(C-Celatkoxy, halo, (CrCa).aC}d, (C-Ce)atkylamino, amino(C-Cglalkyl, (Cs
C.;}alkm_(y-CG-NH, (Ci-Celalkylamino-CO-, (C,-Cglalkenyl, (C-Ce) alkynyl, (Cs-
_ Celalkylamino, amino(Cy-Celalkyl, hydroxy(C,-Cg)alkytl, (C,fCB}alkoxy(C‘—Cﬁ)alk)d‘
- 20 {C+-Cglacyloxy{C-Cealkyl, nifro, cyano{Ci-Ce)alkyl,. halo(C-Celalkyl, nitro(Cy-
' Celalkyl, triflucromethyl, tdfluoromethyl(C,-Celatkyl,  (C-Celacylamina, (Cr
Cs)acylamiqo(Ci—Cﬂ)alkyL (C-Colalkexy{C-Cglacylamino, amino(C,-Celacyl,
Amino(C-Cs)Jacyl(Gy-Ce)aliyl, C(CrCoalkylamino(C-Ca)acyl. (cr
Ce)alkyl) amina(C-Coacyl, RPR"N-CO-0-, RERN-CO{C,-Cs)alkyl, (C-Calalkyl-
25  S{O)n RERPNS(O)n, RUR'NS(O)m (C1=Colalkyl, RS(0)r RN, R*S(0)R'*N(C-
| Coalkyl wherein m is 0, 1 o Z and R' and R' ace each independently selected
fro-m hydrogen or(C,—CG)alky_rl; of a group of the formuia #f



C6) aqyt am no( C, - C0) al kyl (Cl C6) al koxy(C(-C6) acyl am no, am no( C - C6) acyt.
- am no(Cl.-06)acyl (C,-C6)aikyl, {G-C6)al kyi am ri o(C=- CG}WVE"(D@(’QO%
C6) al kyl ) zam no{ C, - - C6} acyl, R15 R,e NGOt7- R 6RL6N CO (CrCo)al ky1,
. (G - C5)a|W§/)("2@3(9§(D)m RL5R3sNS(O), n, RVSRL NS(O) m ( C: - O( EXEIRYH19R 55( O)
R $N R75S(o) nRteN(d - C6) al kyl wherein gn is 0, 1Lor. -2 and R" and Rs are
each i ndepeadent|ly selected from hydrogen or.(C,-6)alkyl; or a group of
the formula Il 30 Novenber 2005 WD 021096909 (CRSR7)a (X) -3 (CR'Rlo RIZ |i
wherein ais 0, 1, 2, 3 or4; b, c, e, f and g are each independently 0 or

1, dis 0, 1, 2, or 3; 5Xis S(O), wherein nis O 2; oxygen
carbonyl or --C(=Ncyano)- Yis S(O) V\/nerel n n |s 0 1 or 2;
~carbonyl; and Z is carbonyl C(O ) O, ere| nR% |s 0,,,1 or

2, R6, R, R , P an Dag eac (Cﬁdép entI ed fromthe group
~consi sti ng of dr M(Cl yI option SUbSlfI t@}ged by deuterium
hydr oxy, 10 am rﬁg 't f | uor onet (Cl Co6) acyl Q<y (C1- C6) acyl am no,
(C1-Co6) al kyl am no, ((Cl Cs)al kyI cyano, cyano(Cl-C6)al kyl,
trifluoromethyl (Cl-Cb)al kyl, ni tro ¢ n| tro(Cl CB) al kyl or

(C1-C6) acyl arnino; R12 is carboxy, cyano, am no, oxo, deuterium hydroxy,
triftuorornethyl, (C -C6)a[kyl, triffuorone thyl (C, -C6)alkyly

(C, -Co6)al koxy, halo, (Cl-C6)acyl, (C'-Ca)al kylam no, ((Cl- 15 C6)al kyl )2
am no, am RgHetaln £ @l1k¥) 3 ol 41- C6) al koxy- CO- NH, (Cl- C6) al kyl am no- CO-,

S B e S OB ek T (o
cyano( C1- C6) al ks ghalz206£Z;- C6) al kyi , n| t ro(Cl Ca) al kyl, trifluoronethyl,
(2, BT i n 5B 0 7 o SRS ot S ey
Y is S{0), where:n nis 0, 1 or 2; or carbonyl; and
Z is carbonyl, C{O)O-, C{ONR- or S{O), whereinnis 0,1 or 2;
R®, R?, R®, R?, R"™ and R"" are each independently selected from the group
consisting of hydrogen or (C;-Ce)alky! optionally substituted by deuterium, hydroxy,
10 amino, trifluaromethyl, (C1-Cslacyloxy, (C1—Ca}acyiamino, (C4-Cplalkylamina, ((Cy-
Cealkyl)amino, cyano, cyano{C-Cejalkyl, trifluoromethyl(Ci-Ceolalkyl,  nitro,
nitra{C-Ca)alkyl or (C1-Cs)acylamino;
R™ is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifuoromethyl, (Cr-Coalkyl,
rifiuoromethyl(C-Ce)alkyl, (Cr-Cejalkoxy, halo, (Cr-Clacyl, (Ci-Cojalkylamine, (G-
18  Cpalkyl), amino, amino(C-Cealkyl, (Cq-Celatkoxy-GO-NH, (Crcﬁ)alky!aminc-co-_,
(CCe)alkenyl, (CrCs) alkynyl. (Cr-Cealkylamino, hydroxy(Cy-Celalkyl, (Co-
| Caalkoxy(Ci-Co)alkyl, (Ci-Colacyloxy(Cr-Calaliyl, nitro, cyano(C-Calalkyl, halo(Cr-
Coalkyl, nitro(C,-Ce)alkyl, trifluoromethyl, trifiuaromethyl(C,-Ce)alkyl, (G-
Cejacylamine,  (Ci-Ce)acylamino(Cr-Ce)alkyl, (Cr-Cq)alkaxy(Cr-Celacylamine,
20  amino(C,-Cslacyl, arninb(Q-C;,)acy[(CrCe)alky!, {C1-Ce)a!kylamino(c,-c.;)acyi. ((Cs-
Cejalkyl)amino(C-Calacyl, RER™N-CO-O-, R¥R™N-CO{(Cr-Colalkyl, R™C(OINH,
REOC(O)NH, R™PNHC(OINH, (Cr-Ce)alkyl-S(O)m, (Cr-Ce)alkyl-S(O)n{Ci-Calaliy,
RER™NS(0)m, RER™NS(Q)y, (C-Celalkyl, R™S(O)m RN, R¥S(O)nRN(C+-Ce)alkyl
wherein m is 0, 1 or 2 and R" and R are each independenﬂy selected from
25 hydrogen or {C-Cg)alkyl; ‘
2 and R® are each independently selected from the group consisting of hydrogen
deuteriurn, amino, halo, hydoxy, nitro, carboxy, (CrCe)alkenyl, (CrCelalkynyl,
-ﬁiﬂuommethyl, trifiuoromethoxy, - (C,-Cs)alkyi, (Cs-Celatkoxy, (Cs-Cro)cycloalkyl



20 am no(C, - C6) acyl, am no(Cl-C6)acyl (C1-C6)al kyl,
(C'_0CB)atkyl ami no(C, -C6)acyl, ((C'- ©6)alkyi)zani no(Cl- G¥)Mewdmber 2005
‘RL5R N-CO- O, R sRS6N-CO (G -Cs)al kyi, R $C(ONH, RS50C(O NH, R'S5NHC(O) NH,
- (C1- CoB) S(Om (C-C6)atkyl - S(O)m(Cl C$) al kyl, R15 ‘
R15R16Ng%®/?‘ﬁ”((&i) C6) al kyl , R1sS(O m RL$N, RL5S(O) mR" BN( mﬁé@% %% wher ei n
mis O, 1 or 2 and R 5 and R'6 are eachq independently sel ected from 25
hydrogen or (Cl-C6)alkyl; R2 and R3 are each independently selected from
t he group consi sting of hydr ogen. deuterium am no, halo, hydoxy, nitro,
car boxy, (C2 C6) al keny[, (C2-CB)al kynyl, trifluorometh
L1 £ UOT OURENgK e iyt G dYdyclobiE el onapio( b CIHRYLEY RYE

905 3
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wher ei n trﬁlye‘algﬁ‘wps &1"%‘3@ frgm algy\géﬁir%y* grr%%'s aanﬁheiéo%?l o%—g{l S g?t i t uued

by one toc, f scgzam{ﬁgénmob f@mgﬁ@lwoarwydﬁaﬁs)ﬁﬂdeé%ﬁy syt

(C -C9alk th|o (C— NQ4 I ©

( C5- C9) hel‘g?%‘é‘?%”i(ﬂ of (%%3 telr?{‘(z)cydgg%% ?a%;‘) ﬁc‘:gaéﬁé éw{%ckﬁydoalkw
(C8- C(5) ar @m dggk@@d(caaza@mmaemm ﬁ(@d@@é‘hﬂbﬁﬂﬂy’ (‘éﬁsc@ftsy ERj‘H'BaK‘kyL

C3-C, al kyl - CB -
(G- C o) oyel gl kony. (G, .alal kvl antnon, £lifng COI@LkypBaming,

(C, - CB)al kyj awishmdya (CoCarayiaiprt f¢n94>af:>ﬂ C, “@éﬁ W&ﬁ’ﬂhyl (Cr
(CCo)ar hﬁ% dnzg &Og:%% ARG Yhey 1| (& c(;:ggﬁézé nmw,uia@ﬁwherem

O al k het C t |
W%Zr eiygm urhrenétabanyoauegelrocyﬁe@eféw?%gdﬁélg@HPSaﬁfﬁ%ag‘gﬂ% é ﬁ?)t@tgcr’ gp 8&)‘%} onal : )yar Y
?uabstcls xeg}nm.eﬂ)? g@,@@éw A0 ot kyhalkdGreoalis) alCikfk)}aBg- NH-

yl-- CO NH :
(C --cB) aIGCDM&‘I-{C@CNaIWC )6y GRN ﬁ%@%@éﬁf’ RY-COR L ioxy,
car boxy. Q%[a% 3y (C -Calabkyl, car;gaasy}((@legﬁmgl koxy, carboxy(C- Ce)aikoxy
benzyl oxyc onyl (C, - Cn) al koxy C&ic C%Hg r@/ @E??ﬁéal g\:g
( C6- C10) albyhzyioxa@ﬁﬂrm*ﬂ(ﬁrﬁ:ﬁﬁl ey, ' g oxXytar bony‘i arnirio,
(C8 C e)ar C 1 Mear bo ,ma]ancnsxyc(a@;on idoyt anmi{freCu)ani(Cr
((Cr-Co)al zamé o, @a I (C - ‘
n ni no | o
((C, - Gﬁ)al%éﬂ@%ﬁ?ﬁ(’@““@ﬁ) al @1 53‘%‘%3’8&‘“ ﬂ Wlsamina, (G
Cealkylamino(Cs-Colalkyl. (Cr-Calatkyl)zamino(Ce cs)aikw hvdroxy {(CrCoyaticony,
catboxy, carboxy(C-Celalkyl, {Ci-Celalkoxycarbonyl, {Cs Qs)glkoxycarbony{(cr
Celaliyl, (Cr-Colatkoxy-CO-NH-, (C1-Colalkyl-CO-NH-, cyana, (Cs-Colhelerocycioaliyl,
amino-CO-NH-, (C,-Cﬂ)a'ikylamiﬁo-CO—NH—. ((C1£6)alkyl}zamino—CO—NH—, (G-
20 Cpjarylamine-CO-NH- (Cs-Calheterarylamino-CO-NH- (Cr-Celalkylamino-CO-NH-
(CCeo)alkyl, ((C, -Ce)an(yi)Zamlno-CO—NH-(CrCa)alkyi (Ca-Cra)arylamino-CO-NHH(Cy-
. Ce)alkyl, (C;Ca)heteroaryfamlﬂO‘CO‘NH‘(C:“CS)aikY‘ (Cs-Coaliytsulfonyl,  (Cr-
Copalkytsulfonylamino, (C;-Calalkylsuifonytamino(Cr-Colativt, (Co-Cro)anvisutfonyl, (Ce-
Cm)atylsu!fonylammo (Ce‘cm)af)dsu‘fonytamiﬁo(oi“cﬁ)alky] {(Cr
25 Coalkyisulfonylaming, (Ci-Cajalkylsultonytamino(Cy-Cajalkyl, (Cs-Cslheteroaryl or (Cz-

Calheteracydoalkyl.

An embodiment provides the production of stereospecific pharmaceutically acceptable

" acid condition salts of compounds of the formula |. The acids which are used to prepare the

pharmaceutically acceptable acid addition salts of the aforementioned base compounds of

this invention are those which form non-toxic acid addition salts, i.e., salts containing

pharmacologically acceptable anions, such as the hydrochloride, hydrobromide, hydronodlde
itrate,

nitrate, sulfate, bisulfate, phosphate, acid phosphate, acetate, lactate citrate, acid ci

tartrate, bitartrate, succinate, meleate, fumarate, gluconate, saccharate, benzoate,



car boxy. carboxy(C, -Ce)al kyi. (C, - C6) al koXycar bonyl .

( C3- CB) al koxYCar bonyl (Cl - C8)al kyl. (C, -C6)al koxy- CO- NH-30 November 2005

(G -06)al kyl -CO- NH; cyan; (C5-Ca)heterocydoal kyl, am no- CO NH-,

* (G C6) akkyl am.0a CO-NH. ((C, --Ce)al kyl) 2am no-CONH-, (Ce-. 20

C, a) aryl am no- NH-. (C~C~)heteraaryl am no- CQ NH (C, - C6) diKiIBindves CO- NH-
(G 16)alkyi, ((C -Qallcyl)zam no-CO N3 (C7-C6) al kyl .

(Ca-'C, 0) aryI arni no-CO-NH (Cr  Co6)al kyl, (C Cg)heteraaryl am no .

CO NH (Cr-Cs)al kyl, (Cr-Ca)aikylsuifonyl. (Cl- C)al kyl sutfonyl am no.

(C -0Qal kylsul fonyl arr3ino(C, )alkyl, (C9-Cro)arylsulfonyl, (C6-

G o) ary! subhamAmA9. eﬁr%les@oﬁmar ybé&éei]@&woﬂmenog%u%s%h&ﬂdm bfx 25

C6) al kyl sul f onyl am no, Eé‘ ai kyl sul f onyl am no ) al kyl ,
( Cs- 09) het¥RB4T e byl - ﬁe@‘?ﬁé@é‘ﬁé@ﬂﬁoﬁﬁwmat afbodi ment provi des t he

producti on of stereospecific pharnmaceutically acceptable acid condl tion

LS o COMPOUofinch ol Ul ochec 8o 2 O LEAL P fop S 070 EREP ©

t he pharg@eggl%tll calb % @ le acid tion [ oned
base conpounds PP PHPAIROI PasRare Plsmaceticafly P%ﬁeﬁﬁah'ér#’ﬂﬁ%w@ of thiosk
addi t i onc¥Bpquads ¢f fasmulad Hiat gre @oidic & miturg arqxhasrerm@d;rﬁgldﬁ&biwba%@%a&tvawsﬁch

ani ons, Sﬂﬁﬁbua& tshen RANQE Ry E:Qt%un c% %&?ng? hmlté%/dd ttooth0ﬁe (S%ng?%gl%:’sy?tht e,

sul fate, !p suI hos hate aci d e, ace

acid citP ’Jirmaco qggﬁl{yr%p talle cafiops sych. ass%’éﬁl‘lfﬂ%?iéat"?ml(eat @otaksinm raat! spdium)

% IC111_(1: (i)ggtz iﬂﬁdazlgzohaaam et ent@at .q., IDINay amafﬁcgaégﬁﬁn)%{oﬁluﬁ#bﬁﬁz?t%ns&me
i S onat e zenesul f onat e

p-tol uenesul fonate panpate i.e ”Bm""’“m

" nap~t hoat'®)%JEspess s Sa%ﬁﬁfpﬂé’f"@ﬁﬂ@éﬁ"ﬁﬁfﬁﬁwﬁbt@\nr@@yamumseospem fic base addi ti on
salts of fornula 1. The chemi cal bases that nmay be used as reagents to
prepare pharmaceutically acceptable base salts of those conpounds of
formula | that are acidic in nature are those that form non-toxic base
salts with suth ®Ghpatiddsas SFER MIATE oxilesshalergiap t wdicateHudeciudsat are not

linited ;;;ﬁurta&@s;aoﬁi%leweﬁifdfré@m&u%hm{@hﬂwﬁké?@h%lddnc@.‘ée%xé%%%rcat' ons
suc slas al net al atl ons (eq., potassiumand sodiun) and alkaline

eart ne‘foéﬁ‘l%"&%'f’f’% , cal ci um and magnesi um, ammoni um or

wat er - sol ubl eTheﬁﬂérrﬂea[&dé}f tasased kictn, IAHdRSO MR bRy g WibedTh Mlky(B gl UM ne) ,
and the | gﬂ%jagl kanol ammoni um and ot her base salts of pharmaceutically

accept abf A% ani nes.
The term “halo”, as used herein, unless otherwise indicated, Indudes fluorg,

chloro, brome or iodo. The compounds of this invention may contain double bonds.
20  When such bonds are present, the compounds of the invention exist as ¢s and trans
conﬁguratic;ns.,and as mixtures thereof. Unless otherwise indicated, the alkyl and
alkenyi groups referred fo herein, as well as the alkyl moieties of other groups
referred to herein (e.g., alkoxy), may be finear or branched,. and they may also be
cyclic (e.q., cydopropyl, cyclebutyl, cyclopentyl, cyclehiexyl or cycicheptyl) or be
25 linear or branched and contain cyclic moiéﬁes- Unless atherwise indicated, halogen
incluides fiuorine, chlorine, bramine, and iodine. |
(Czcg)Heférdcydoa!kyl when used herein refers fo | pyrrolidinyl,
t_et’:éhydmfurany!. ;dinydmfura‘nyl_.‘ tetrahydropyran)d,‘ pyranyl, thiopyranyl, azirdinyl.-
. oxianyl, methylenedioxyl, chromenyl, isoxazolidinyl,  1,3-oxazofidin-3-l,
30 isothiazolidiny,  13-thiazolidin-34i,  1,2-pyrazolidin2yl,  1.3-pyrazolidin-1-yi,
piperidinyl,  thiomorpholinyl, 1,2-tetrahydrothiazin-2-yi, 1,3-fetrahydrothiazin-3-yl,
tetrahydrothiadiazinyl, morpholinyl, 1.2-fetrahydrodiazin-2-41. 1.3-tetrahydrodiazia-1-
yl, tetrahydroazepinyl, piperazinyl, chromanyl, etc. One of ordinary skill in the art wilt




The term "al kyl", as used herein. unless otherw se indicated, includes

sat urat ed nonoval ent hydrocarbon radi cal s havi ng strai ght Noverhisear200&d

noi eties or 15 conbi nations thereof. The term "al koxy", as used herein,

I ncl udes YO atwpboygr oups wherein "al kyl" is defined aboverCTheotwpwn - hal 0",
as used herein, unless otherw se indicgted. Includes fluoro, chloro, brono
or iodo. The conpounds of this invention may contain double bonds- 20 Wen
such bonds are present, the conpounds of the invention exist as cis and
trans configurations and as m xtures thereof- Unless otherw se indicated,

the alkyl SRfbdhd80nd'BHRibPLELLRCLE, e)ﬁ@t%%a?doa’ﬂ%ri webd i@eduar al kyl

noi eties-o her groups re erred to har koxy), may be I|inear.
or branchedarbamdamy\ymwzeﬁlytﬁomhe@‘@l‘qr@: cydopropyl cydobut yl ,

cydopent yt , cydﬁ%e&? etQFoa dﬁ@;‘?@ééﬂ' Herdd{ reRSe %Sfubﬂl Ry, Qrﬁ;aidlﬁmﬁ}ﬂ@dyland
contain cyclic

I es. ' ess otherw se indicated. hal, %%P& ‘pgﬁudes
fluorine, &hinmzplle, oxzeiv. n@ox%ﬁbll i Becle {ierr!de )ieirzalb o (A i TRen used
herei n gef ega%‘gze‘ypwz @Jokéd.@zdm ﬁ@ﬁ-lbi’éb‘{é%@f ur@&ﬂadlﬁbwdm-ﬂmwbm

t et rahydr opyran rany op azirj Xirta

nmet hyl enedﬁ@ﬁyﬂhéd@ﬁﬁiﬁqu'ldy‘ |%V69'%fgfbl P W’ pﬂ“g‘zﬁ& 210?'4"3 ?Zi'"yg i/fz > 30

' sgt hi azol :trﬁagﬁw 1 sls-ﬁmbf&ylaé?ﬂagﬁlb[ta|4-b'§pw&myll cﬁn@l?ﬁwzﬁieﬂdihﬂ Rurnlyl, 6.7- Chi

pyrazo i din i di r pholj n rot hi azin

AR TR FR R S R S R A T e S

1, 2- tet rahly,g,ngﬁéz%gn n- tl?ergéihgaigfﬁl tsér][z&buﬁfjbzﬁlghl abenli(meioxaﬁdlyl thuair@pduldazepl nyI

pi perazinyl_,. manyl ,, etc ordin ski t,

Novenmbéap 2@'@%‘@@6‘?‘4‘0‘9@@@93 %@Wf'ﬁ 83¥ %H@P?Pﬁhéoglﬁa{d n l!”It‘,onnect i on

(r)]f bsa:j d (gm@aﬁzh@t e:ha@m,hoabwhoim ngisolils mthang:h! aquireaaiinglh qmaaolmdy f
“hybridized nitr ar.n nrefers

to furyl. PRZEK a Qﬁ ordgw%%l %%2& |so @%%%w?&t@%%%@

i soxazol yl pf pyd (O,{-@L)hef‘eracg:mmw ,nngselsrthmablyla carlmrdat.@llsil 912 sp’ tybgd[zgi

axadi azol yl azolyl, 1,2, 3-oxadiazolyl, 1,x, 5 t hi adi azotyl,
1,2, 3-thi amtrgg%rlzhe?fe%é%gﬂ "4-1 hi ad| azol yl, pyridyl, pyrimdyl, pyra2| nyl ,

pyridadgnyl, 1, @64315)65412'/“&'9' Lisedihepsigeetars teeptienylior napihs- ¢ ri azi nyl
b 115 b s LB, 5 AR o, i e
8- t et r ahyd{@a.q@isnahd rira@syisomers. The compounds used in present invention have
asymmetric centers and are therefore chiral and exist in different enaniiomeric and
diastereomeric forms. This invention relates to the resolution of optical isormers and
20 sterecisomers of the precursors of constituents and thereby compounds of the
present invention, and mixtures thereof, and to all pharmaceutical compositions and
“methods of freairnent that may employ or contain them. In this regard, the
invention includes both the E and Z configurations. The compounds of formula |
may also exist as tautomers. This invention relates to such tautomers and mixtures
25 thereof. in particular, resoclution of racemic mixtures of enantiomers of compounds,
used in p'rovi,ding the R substituent of formula 1, is effected by treating the racemic .
| mixture with a specific optical isomer of a -disubstituted tartatic acid or tarlrate in an
appropriate soivent such as ethanol with or without water as a co-solvent,
Resolution in obtaining the desired enantiomer in excess of 90% is possible in
30 accordance with the method of the present invention with the use of resolving
, rage'nts such as the optical isomers of tartaric acid and tartaric acid denvatives such
. as 'di-p—toluoyi-L-tartaric acid and (S)-(+)-Andenc acid (pencyphos, (S}-(+)-2-
hydroxy-5,5-dimethyi-4-phenyl-1,3,2-dioxyphosphorinane-2-oxide) salt..




benzoxazol yl , bénzothiazdiyl, benzisothiazolyl, benzi soxazol yi ,
“benzi m dazol yl, 10 thi anapht henyl, isothi anapht henyl, b&aNovemben2005

i sobenzofuranyl, isoindolyl, indolyl, indolizinyl, indazolyl, isoquinolyl,
qui nol yl Wlltoéltazi nyi , qui noxal i nyl, qui nazolinyl, benZ§XdBimyi90s etc. One
of ordinary skill in the art will understand that the connection of said

(C2-C9) heterocycloal kyl rings is through a carbon atomor a spa hybridized
nitrogen heteroatom 15 (C6-Cl0)aryl when used herein refers to phenyl or
naphthyl . The conpounds used in this invention include all conformational .
. isonmers e.g, cis and trans isonmers. The conpounds used in present

i nvention have Inies@aiaet betvese Andpadesnal dhe ferelyiag ofetednl 2af %ﬂ?&'féxr st in

di fferent a%@&éneﬂsromae@actesdtttaﬁt&rtﬁ@rﬁarehr;c Frididre -whiEhbsy & T@Vé%lbttht@rbfr elates to

the resolution of optical isonmers and 20 stereai somers of the precursors of

const it uentg raijtm@rraéqﬁa' avdrpoemieTehPravies gecddie deritehtipEAsPesa ni xt ur es

t hereof , %Qter.asaénh m@é:ﬁ&ﬁ@w&maatngcaﬁﬁaﬁﬁaepmss@un@n Rt hodspapitelyr eat ment
that ma npl o contain the isre i nyention includes

both t Es‘é}ﬁtﬁdzthé@ﬁfl 6msatq98?f3d'“gﬂ‘i’€ @Bﬂﬁ%ﬂsenéf‘“qr%ﬁ*n‘éﬁséfeqj angedie ) so exi st

as taut omegsharaliBh $ndthbeeidticORet §1.al @amtp@eémﬁte rod s QiaRY, gneaadrempgcmees 25
~thereof. In particular, resolution of racerr}c m Xt ur es enan i omers of

conpounds, "at'é@é’(ﬁﬂ'lerfeﬁ?'ﬁw fﬁ‘tHﬁ RRECPONSRETYY fRipted e &P 119 ot the of f ect ed

by treati ngséitifg base Bueh as"ﬂa xdciite detivdiva pa:ma@s i peediitateca ar ‘Rofoem f @
riate solvent such as

di substituge tartar tar r.ate ro

et hanol wi ﬁgeo s‘\’?ﬁstﬂt ﬁaﬁa’?‘{'%%{‘ Ayng gt?l bﬁﬁfm ag‘%glggfl?ff‘?'on i n obtai ni ng

. the desired endartei Qfﬂ&!mawﬁo:@dc&asetvtmb Qjﬁrﬁg arepeffextitd @n provBmtgaacﬁRaance with
the nethod of the ﬁ@ﬁsent |ncf: { (@, use of iLes Ors qg} ents such
as the optTEAFCMIRERE SRPPYYd § @@Wﬁla A 4V PR RS P %‘lé 'w&Ti ves such
as di-p-taodagentedl:-tartaric acid and (S)-(+)-Andeno acid (pencyphos,

(S)-(t ) - 2- hydroxy-5, 5-di net hyl - 4- phenyl - 1, 3, 2- di oxyphosphor i nane- 2- oxi de)
salt.. 30 Novenber 2005 WO {121096909 PCT/18(12/01905, _7_ Interaction

bet ween anti podes of the resol vi ngph‘ly ial and specific enantioner

provi des a resolution of the race ture whereby a precipitate of the
resolving material and enantio one of the desired :
stereospecific materials and wher er emai ni ng enantiometer in

solution can be separately

15 | In accordance with the present tnvention the method of resolution of the
) compound of formula lll is effected by the steps of:
- a) mixing a racemic mixture of the compound of formula lll in an appropriate
solution with a resolving compound, having a defined stereospecificily, for a time
- sufficient to allow substantial precipitation of a stereospecific isomer of the racemic
20 mixture from the solution;

b) depéngl_lng on the stereospecific form of the compound which is desired,
collecting either the precipitate and purifying it or collecting the mother liquer and
recrystallizing the enantiomer contained therein, '

With some materfals a slumy rather that a solution is formed with the

- 25 resolution of the present invention invoiving a sturry to slurry conversion, The term
| “sofution” encompasses both a solutien and a slurry.

The témperature at which the resolution and precipitation is effected is
preferably armbient temperature and while precipitation time is not restricted for




5 isolated thereby. Thus, depending on the specific enanti omer desired and
the separation method to be used (i.e., from preci pi t a8 Nevembku2005n) , t he
stereospecific nature of the resolving nature can be concomtantly

sel ect &gy ¢@mhoedn 'L" formof the resolving agent such agCwit@rtvet e
derivative provides a precipitate of an "R formof the. R substituent
and a solution containing the | _" fors$and vice versa 10 The af orenenti oned
resol ving agents are effective in providi ng a 3R 4R enantiomer of the
conpound of the fornmula (either in precipitate or solution, as described):
CH3 H N, CH3 is In accordance with the present invention th t hod of
resol uti oasrr@aﬁertcbehe tiroo iorefedatif ng oyare thnl atout Eouefipde B @riRf ‘E’%én‘gaf‘%ps of. -

- a) mxi [Eg re% n}O% desﬁb W o e %AE%UBQQPQMQFE el Mdu@eldtici Sream

appropria a resol ving conpound, having a defined
st er eospex istabti toym drot tha dompeund of forgiubn ! is d“%?rtls(ﬁﬁ‘%lﬁ‘b§‘f‘%ﬁf‘fj§ﬁm salt

‘precipitati a.S RPRE Ishit CrdifRMREN @f f é&ﬁaieaﬁamaﬁd aQﬁ prepstasge from
t he sol u?ft rﬁsugha eﬁ%‘?éri:‘g onst her stereogpe(rzl fic fofmo r&?& @)ound

whi chs |sthdiat9¢r@@rmc @@np@wuw&@t%@cwéﬂ}ﬂwewweﬁs? é’fﬁ’ﬁd" g it or

col | ect i ”WE“&E%JH o foridRIn R hiREENISHR Eiizombe t&ﬁpc&mﬂrﬁﬂfm‘mda gont ai ned
t herein. terlalsaslurryra}ager t hat solutlon forrred wth-

i
the 25 rieswfegtedonrefirabiidn Faneh i g erTPh RISV Olﬁe%e salsurryFF‘o slurry

conver si OllerddiRel S WBthaRl, UsbRBbarfiC acnosa#s, .bxotdnraaydmﬂuu:tn 6 andures sl urry.
The tenperature at which the esol ution nd gzhe e i (& én%ct ed is
pr ef er abltegabiwit aremyRPYt HPE afid %F‘F%’ Fronting is

rest hhCt ghhfifetaQ, Wﬁ%@ﬂhzﬁﬁoEtd‘\(@rééiﬁéxﬁé,%%&ghydﬂurﬁmaﬂge70_5649@8
efficicency the tine Iﬁfel%f% l@blalasrp%x%}) rg%et}pera ahuk:f BHL QS 51 n order
e

to facilitbaral feHElipg e to use enantioners in the
- racem ¢ rguskuigguitAionane enfched o todf bl sidreomearfiore e orpeand of fornula ||

's most stabl e \ pefeargeldd drqu Rpséé’elrﬁ {o be used in the resalution is ethyl acetate.
Toluene, acefoniirile, or heptanes are also useful as solvents. 7
‘-15 A preferred isolation solvent is acetone. Other solvents useful in this regard
indude isopropanol, ethanol, methyl ethyl ketone, methyl isapropyl Ketone,
acefonitdfe, and tetrahydrofuran. The solvents may also be used as co-5olvents with
~ each other ar with water.
_ Preferred resolution compounds include tartarlc: acid and its denvatwes such
20 as toluoyl and benzoyl tartaric acids in stereospedfic conformation, as descnbec_I.
Other reseluﬁon compounds include spereospecific adeno acid and derivatiuee
thereof. |
Ta facilitate precapitatnon and recrystalization addition of seeds is optional, but
préferred. in arder to obtain ligher ee materiat with fewer recrystalizations. |
25 . In order to illusteate the procedure and efficacy of the present invention the
: folloefiné e%emples are presented. [t is un‘ders”tood that such examples are details

cantaiped uqeféin are not to be construed as fimitations on the present if_]_ventio_n_'

A first aspect of the present invention provides a method for resolving enantiomers of a

compound containing the structure of the formula:
' 5

R
S

R ACH,),
N
H




formsuch as a hydrochloride salt, rather than a free base formand it is
preferred 5 that the raceni c conpound mi xture be accor ddAdioyembanidoed -
prior to resolution. Thus, for exanple. formation of the hydrochloride-
salt of the compound of fornula 11 is effected preferably in ethanol wth
a small amount of toluene as cosolvent. Alternatively, nethanol, '

i sopropanol, acetonitrile, or tet®&ydrofuran (or mixtures thereof with or
wi t hout water as a cosolvent) with cosolvents of toluene, 10 ethyl acetate,
di chl or oRfrEReuticallc hpeseeEtian &cdoraddiionrarsale ol aR’ mdPasseidd ™ n - the

sal t forgggeb%,e HRE HGKioR abks thecddkhd Gk 8hiymreferred since this form
provides a superior purification and enriched of other stereorners from
t he pri of¥h&e®d isR. preferred di spl acenent solvent to be used in the

_ resol ution i sreihybleac@tiadR-thd droep @onScRigbf hidlogen,o(ClaplIaNeE,ar e al so

15 A prefer i.sol at.i on O her

St vent ORI (e RS o AR HeopR dRaion: 2ENERE T hy (et ny!

ket one, dretiyrei papnaly subktéteddy deateiuon ihidioke armina:#ietaraihgttylofCur an_ The

sol vent s al s used as~co~Sel ts Wit e Lt h wat er.
Preferr e%lﬁgﬁéos%’r u%‘%g)agg%%uﬁ%’s—@?)%c %‘glgmt a 5??)%&2‘%?@%529 ?‘?(gs erivatives
such . 2C&x)aieinoy(C-dhiblbewl oy | (Tefdamianiaei @6 Rn istépdodpetdaiyt
conf or r%'.qusn & g,f‘cfo%rmépgfﬂoup & RpFioh£5 Ol ik, BYRAURA R, NGRSy

I ¢ adeno aci

sper eospeci and derivatives 25 thereof. To facilitate

pr eci pi faminantrindomedivistGatGaamviosy. Hadtoaetrminos ledsdrlylgpinPof&- but

pr ef er r @y iy, QLAST Loabt AlyanBicNeaRR, MRiRElAeti)-E 6T  ritco, A
recryst;%)aﬁatl ongl. o %rder 5{338{(% usg? ggte t he preoﬁ(‘:me%re and erf“f ?cacy of the
present TFUEmCBHYE HdCr T elAWR MY exanpl es are presented. It is understood -

that such exagpkqe. aLRedfbdicdcakyCAntRINeR hdieirjdodk® dadpstaudd@econst r ued
as limtations on the present invention A first arsTtB,ect o{ té’ug r esent
PR GOy

9)
i nvent i GHEPRAGE RYONg HEVRSEDOSY Y8831 ¥PING: SRERTY By ound
cont ai nifagchafkosy,r Ueld)r gCfCsdegt, f eCpabatkybhnfhd) -da@2)0-Ce)alltyB0 (Spvenber 2005

8a . Cglalkoxy-CO-NH, (Ci-Colalkylamino-CO-, (Cp-Colalkenyl, (CrCe) alkyayl, (Ci--
Ca)alkylamino, amino(Ci-Ce)alkyl, hydroxy(C-Ce)alkyl, {C;-Co)alkoxy(C-Celalkyl,
(CCslacyloxy(C,-Celalkyl, aifra, cyano(C,-Ce)alicyl, halo{C-Celalkyl, nitro(C4-
Coalkyl, triflucromettyl,  trifluoromethyl(C-C)alikyl, (Ci-Colacylamino,  (Ci- .
Coacylamino(Cy-Coalkyl,  (C-Colalkoxy(Cy-Colacylamino,  amino(C-Celacyt,
amina(C-Ce)acyl(C-Ce)alkyl, (C4-Celalkylamino(C4-Ce)acyl, ((Cy-
Ca)alkyl)amino{C-Colacyl, RPR"N-CO-0O-, R®R'*N-COA{C-Cealkyl, (C,-Colalkyl-
S(O)ne RPRNS(O)en RRENS(O)en (C1-Coaliyl, R1S(O) RN, RES(O}RN(Cr-
Cylatkyl wherein m is 0, 1 or 2 and R® and R* are each independently selected
from hyd ragenlor (C~Celalkyl; or a graup of the fam—.ulé

R _
| l -
{X) -(CRng] JNJ\ -/R )
R 7/ ™ X N )
~(CRR € | ¢

); ’ a

)

R

it

. whereinais 0, 1, 2, Sor4;
" b, c. e, fand g ace each independently 0 or 1;
dis0,1,2,0r3; '
- X is S(O), wherein nis 0, 1 or 2; oxygen, carbonyl or —G(=N-cyano)
Y is S(0O). wherein nis 0, 1or 2; ar carbényi; and
Z is carbanyl, C(O)O-, C(O)NR— or S(O) wherein nis ng‘l 6r 2




phar maceutical ly acceptable acid addition salts thereof, pharmaceutically
accept abl e base addition salts thereof and free base thélOdﬂﬁvembah&Cﬁ n-Yis
Q 1l or 2. RAis selected fromthe group consisting of hydrogen, -
(Cr-Ce)al kyt, (G- Cg)al kyl sulfonyl, (C2--CQ al kenyt. (C2-C6)al kynyl.
wherein the al kyl. al kenyl and aikynyl groups are optionally substituted
by deuterium. hydroxy. amno, wif[ugronethyl, (C- C)al koxy,

(C1l- CG acyl oxy, (G -C6)alkyl arni no, %r 1--C6)allcyl) am no. cyano. nitro,
(C2-C6) al keny[, (C-rC6)a[kynyl or (C C6) acylamno: or R4 ' is
(C3-Cf0)cycloatkyl  wherein the cycloalkyl group is optionally substituted
by deuterium Fﬁyéfrd%y R”. Bm #1% Rt dre eadt breesndently esleasyl &g rgroup

(C -C6) acaanaam: &k@)&l(&yt@mkmpnééﬁy s@n&ngwd%ym(éahnmwaéo& l,otri

| uor onet hyl (Cr CB) al nitro Co6) al k Ca) acyl am no; RS
(& c%rwere YR, it e Grreiye; ba G Bielrust  be
subst i t ut@ghiiay),fABol 0 dhvE Cardadly CINano, 1libAMretitleld arHarg. hyigs oxy,

Cl- Cb) al C, - C8)al hal C -C$ I Cl- Cs) al kyl ani no.
gm no()Ci1 (&3][5(?(91‘3“%??@ gi%’l"’l? ¢ (J)CO( NH, ()Caq(/:6) al( kyl arzﬁrl g ?:g "
ﬁ Cé Ce) ?lFKéityéartln&z@Zc@v)o a[rkrmxdm deBierium, HadhoRy Keytianbmethyla (& Aoyt CB) at kyl ,
r ox a
(G- &) SR e G © R, b e sy a (R T eamines (B al Ky,
ni tro(Cr CJakyt keytlino. t aino - dbmafkwl (Ct-Q.,)aiﬂfc[xyMt hyh-Celily @Bl &gl,, (Ct-C
?acyl am .C%)éié%ﬁyge) 2 20(%&(]9' %@) )‘%ﬁéﬂa'{}g x kﬁrgkyliexﬁ)gkﬂ@}@cyl arni no,

."am no( CIL-

( C1- O) al Ky)alsain6:-Canlikgs) (ho s )acyips(C, -@ml&yikylktw) ZHﬁW(@é-@,a)a(EB) del(G,-

~ R'RL6N- O, 6 C, i SR16f
S(Of, % eNS(O)'%Bég'H?%( al kﬁara,lngmg o(Gl ”glmgws(sbgg) o E?l
Ce) al kyl Cﬂ)ﬁ@f‘@ﬁwom i s(®: Csiacdfa“zﬂ%ﬁdcm@ﬂand (& -Caplleoxy rpq)é‘fﬁéﬁmﬁ?dent ly

 Gri o R QA AnRb S (SsRE pElon. 8C. S kARRICL Oa (e pandent
~tly 0 or Caakviypego(@-osard; RXF? IEOY-. Rﬁﬁgﬂ\bpﬁ’ @11‘%)38‘3/‘ 1RGEONHgxy gen,

car bony! REOC(SHHN GYAHCIONH. SIE)CIAEEEDR, N (E:SCHalkyh-500).2C. Dijakar bonyl ; and
RERENS(O), RPRPNS(0),, (Cy-Colalkyl, R™ES(O)m R™N, R13S(0),,R™N(C,-Cg)alkyt
wherein m is 0, 1 or 2 and R¥ and R™ are each independently selected from
hydrogen or (C,-Cejalkyl; ' -
said method comprising the steps of: - _
a) mixing a racemic mixture of enantiomers of a compound, cbntaining '

the structure of said formula; in a solvent, with a resolving compound having a

defined stereospecificity, to form a solution and with said resolving agent being
capable of binding wilh at {east ane but not all of said enantiomers to form a
precipitate, confaining said at least one of said enantiomers, _

b) allowing the mixture to stand for a time sufft c:ent to altow substantial
prec:p:tat(on of a stereospecific enannomer of the racemic mixture from the solution
and wherein another of said enanfiomers remains in said solution, and
, c) depending on the steréospec_fﬁc enanfiomer of the compound which

_ is desiréd, coliecting either tﬁe precipifate and purifying it or collecting the solution
with contained other of said enantiomers and recrystallizing the enantiomer
confained in said solution. | 4

A second aspect'of the present invention provides a method. for preparing the compound

of the formuia



Zis carbonyl, C(OO. CCONR or S(O,, whereinnis @ 1 or 2; 30
Novermber 2005 8b Re. R7. R R9. R O and 1R' are each m@@rﬂmdmheﬂmflﬁel ected
fromthe group consisting of hydrogen or (C -C,,)al kyl optionally
substituted by deuterium hydr oxy, amno, trifluaromethyl.

(C -C Ya&yisyy, (C, -06)acyl amino. (C, -C6)al kyiam no. ((@crregozzaisos

Cs) al kyl ) 2ami no. cyano. cyano(Ci-C6)alkyl, trifluoronmethyl (CrCs)alkyl.

nitro, nitro(C,-C6)al kyl or (C,-C6)acylam no; R72 is carboxy. cyano.

am no, oxo, deuteriurn, hydroxy, trifluoromethyl, (Cr-C6)aikyt,
trifhrtoronethyl (C -C, jalkyl. (C, --CE)al koxy, halo, (C -C6)acyl,

(C1-Co)al kylamno, ((Cr amno.;amno(C -Cl)alkyl, (C, -C6)al koxy-CO NH,

(C -COal kylam no-CO-, (CCQ , (C2-Co) al kynyf. (C, -C6)alkyl arnino.
hydr oxy(C, - C6) af kyl . (C, - Ca)al koxy( C4- C6) al kyl .

(C -Ca)acytoxv(Cl-Cpg)al kyl, Wi anogc -Cp)al kyl . halo(C - Ce)alkyl .
nitro(C --0C6)al kyl. triiiuor S EEHRf | uoronet hyl (C, -- (-, 6)al kyl, (C, -
C6) acyfam no, (C,-C6)acyiamn ' yal kyl, (C, -G8)a(toxy(C, -C6)acyl arnino,
am no(C, C6)acyl. amrao(C, -C6)acyl(C, - CB) aI kyl, (G -C8)aikylam no(C

Ce) acyl , y R.5R1I5N-CO- O -, R'!

R BN c:oo'g('ﬁC f%g{““ %&‘6&%&%@%@ YRISR SNHC(O) NH.

(C, -CS) aI kyl -8 (S@)Q,fOUBOf(tUF—‘ aaayigl kyl --S(Oym (C,-C5)al kyl. RI15Ri 6NS(0O),

R 5R76NS(O),,, (C-Gs)al kyi. RF55(O m R15|§} R75S( O nR aN( C, - C6) al kyl .
wherein mis 0, 1 or 2 and RS and R16 each independently selected fiom
hydr ogen or (C, -C6)a(kyl; sai g.z‘m?t hozgﬁgﬁrl sing the steps of _.a) mxing a
racem ¢ m xture of enantioner containing the structure of
said fornmula; in a solvent, with resol ving conmpound having a defined
stereospecificity, to forma sol Wn and with said resolving agent being
capal%l e of binding with at (east one but not all of said enantionmers to

f orm-a “?Jir“fsa@e1 ofgontai ning said at | east one of said enantiomers, b)
al I owi ng t he @MiXtddfeRidionstamd drolp RohditEhs Yf | bstanti al
preci pitation c;f a ster eospe ‘%I cp eﬁar{tl r%&o%%h &%cg %I?s‘éi’ ?#S(t ure from

the sol JEiwisullonyl (het-oriiead fjh&ﬂ)a%’“%‘di’ﬁff@fﬁdm Bt riend wad akyivd sai d
sol uti omouasdrcyptbapeNdivaguea tyRuBHERE AFROSY, tdifio SRAMHLAERY, &E,-t he

corrpounq; W%gyh (Ci-Celacyloxy, (Ci-Celalkylaminag, ((C-Cglalkyl),amino, cyano; nitro,

- 10 (CxCqlatkenyl, (CColatkynyl of (Cr-Colacylaming; or R is (Ca-Cioleydoalkyl
wherein the cydoalky!l group is aplionally substituted by deuterium, hydroxy,
amino, trifluaromethyl, (Ci-Ce)acyloxy, (C-Cgacylamino, (Ci-Ce)alkylamine, ((C,--
‘Cojalkyl)amino, cyano, cyano(C-Celalkyl, triflucramethyl(Cy-Colalkyl,  aitro,
nitra{C,-Cq)aikyt or (C,-Cqlacylamino;

R’ is (Ca-Co)heterocycloalkyl wherein the heterocycloalkyl Qroups must be
subslituted by ane fo five carboxy, cyano, amino, deutedum, hydroxy, (Cr-Ce)alkyl;
{CrCelatkoxy, halo, (Ci-Celacyl, (CCealkylamina, amino(crcg)aﬂ_cyjf (C+- '
Ce)alkoxy-CO-NH, (C;CG)alkylamim-CO—.. (CrCslalkenyl, (C-GCg) alkyawi, -(C+-
Glalkylamiina, amino{C-Ce)alkyl, hydraxy(C-Celalkyl, (Cy-Colatkaxy(Ci-Ca)atkyd,

20 (CrColacyloxy(Cr-Coalkyl, nilo, cyano(C,-Colaliyl, halo(Cy-Cojalkyl, Ttro(Cy- .

Cafaliyl,  trfiuoromethyl,  triflioromethyl(C,-Colalkyl, {Ci-CeJacylarino, (Cr-
Ce}aqdamino(c,‘cﬁ)alkyi.' (C-Coalkoxy(C,-Ce)acylamino,  amina(C,-Ca)acyl,
amina(Cy-Co)acyl(Cr-Colatkyl, ' (Cr-Co)alkylamina(CCe)acyl, (Ci-
Colalkyl),amino(C-Coacyl, R*R™N-CO-0-, R¥R™N-COC,-Cq)alkyl, (Ci-Co)aliyi-

25 S(O)n RPR*NS(O). RERUNS(0)n (Ci-Coalkyl, R¥S(0)m R™N, RUS(0),R*N(C,-
Celalkyt wherein m is 0,1 or 2 and R and R™ are each independenﬁf selected
from hydrogen or (C-Ce)alkyl; ar a greup of the formuta 1 ’



is desired, collecti ng either the precipitate and puri fying it or
collecting the solution wth contained other of said eB&Npvembsr2086d
recrystallizing the enantionmer contained in said solution. A second aspect
of the pV&SBM®POHHventi on provides a method for preparing TREIESfBYaNd of
the fornmula 30 Novenber 2005 WO (IZJ(fgg .9a9 f' CTI180241190S 9 | or the
phar maceutical ly acceptable salt thered wherein R is a group of the
formula R R -(H) NY whereinyis Q | OC2. R is selected fromthe
group consisting of hydrogen, (Gl-C5)alkyl. (Cl- C6)alkyisulfonyi,

(C2- CB) al kenyl , (C2-Ca)al kynyl wherein the al kyl, and al kynyl

groups are optionally substituted by deuterium hy am no.

trifluoronmethyl. (Cr- C4)al koxy. (C, -Cs)acyl oxy. ) al kyl am no,
10cEERCO al ke N~J( Gz- i kynyl or

((C1-cs) al ky() zam no, cyagndX) itro.
(C --0C6)acyl arR{ nQ o;/Rgnls (
is optionally SUHER'RU; ed by deu
- (C,-0C6)acy oxy, ((:-Cs)acylam no, --Co) al kyl am no. ((C, -

C(c))al kyl)zam no, cyano, cyano( )al kyl, trifluorornethyl (Cl-Cd)al kyl
nitro, nitro(Cl-Cs)al kyl or (C1- C6)acy|arrI|no R5 is
(C2- C9) heterocycl oal kyl wherein the heterocycl oal kyl groups mII:ISt be
substi t ut ed by one to five car boxy, cyano, am no. deuterium HRydroxy.
(g -Co)al k he r(‘% - 6 y, halo, (g - Oc)acyl , (C,-C6)al kyl am na.
am no( CL- CgJ 515 &1 }al koxy- CO- NH, (G - 06) al kyl am no- CO-.
(Cz- C6) al kenyl , b(% Cand ganemyh mdemanzﬂentw@ﬂ kyl am i no, ami no(Cl-C6) al kyl ,
hydr axy( C1- C6) aI é th]rsc ) at koxyt Cr - C6) al kyt. 20
(C1- Co) acyl oxy(&r , hitro, cyano(C, -C, 5)al kyl, hal o(Cl-C6)al kyt,
ni tro(CE- Cd) al Ryis S(@k WhPl'@é'r'bﬁ@t }HWZ xyger) RS PIhRIFYGYRRB} af kyf .

(G - C$) acyl ami nejg s«éﬁ&m@ﬁmﬁw RbPR:RP Chrbokyd)arlikyl ,  (Cl- C6) al koxy{C,
C6) acyl am no, arnind
‘ Zis car] cnyl, C( ? ClOINR- or S{O), wherein-nis 0,10r2;
R R RE RY, R and R are each independently selécted from the group
consisting of hydrogen or (C.-Cg)alkyl optionally substituted by deuterium, hydroxy,
10 amino, triflucromethyl, (Cs-Celacyloxy, (Cy-Ce)acylamine, (Cq-Cs)alkylamino, ((Cs-
Cglalkyl);amino, cyano, cyano(Cy-Cglalkyl, 1riflu0rpmethyl(CI—Cg)alky!, titro,

cydoat Ky (yyxher ei ts, cydoal kyl group
rijum hydroxy, am no, trifluoronet hyl ,

nitro(C-Cq)alky! or (C,-Ce)acylaming;
R™ is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifiucromethyl, {C-Cgalkyl,
. trifluoromethyl(C-Cs)alkyl, (Ci-Cslalkoxy, halo, (Cs-Celaeyl, (C-Celaikvlamine, ((Cy-
15 Celalkyl) amino, amino(C;-Csjalkyl, (Ci-Cg)alkoxy-CO-NH, {CrCaalkylamine-CO-,
(CrCo)alkenyl, (CrCs) alkynyl, (Cy-Celalkylamino, hydroxy(Cs-Celalkyl, (Cp
Co)alkoxy(Cy-Co)alkyl, (Cr-Ce)acyloxy(Ci-Celalkyl, nitro, cyano(Cr-Celalkyl, halo(Cy-
- Coalkyl,  nitro(C-Coyalkyl,  trifluoromethyl,  trifluoromethy(C-Colatkyl,  (Cy-
Coacylamino, - (Cr-Celacylamino(Cr-Cajalkyl,  (CrCoalkoxy(C-Colacylamino,
20  amino(C-Cglacyl, amino(C++Cs)acyl(Cs-Celalkyl. {(Ci-Ce)alkylamino(C-Cs)acyl, {(C,-
Ce)alkyl)amino(Ci-Celacyl, R¥R'*N-CO-0-, R¥R™N-CO-(Cr-Coalkyl, R™®C(O)NH,
R™OC{OINH, R™NHC(OINH; (C;-Co)alkyl-S(O)n,  (Ci-Ca)alkyl-S{Q)ar{Cs-Cohalkyl,
RERENS(O)m, RPR™NS(O)r (C-Colalkyl, R™S(0)n R™N, R'*S(0)R"N(C/-Ce)alky!
~wherein m is 0, 1 or 2 and R and R'® are each independently selected from
25  hydrogen or (C-Celalkyl;
' R? and R* are each independently selected from the group conststmg of
hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (CrCelalkenyl, (C
- Cglalkynyl, ' trifluoromethyl, trifluoromethoxy, (Ci-Ce)alkyl,: (C1-Celalkoxy, (Cs-




:

-am no( Cl- C6)acyl (C1-C6) al kyl, (Cl-C6)al kyl am no{ G -CS)acyl, ((Cl-
" Cd) al kyl ) zam no(Cl-Gz)acyl, Ri5RleN-CO--0O, R 5RleW CO 3¢ Bpveaibherl K05 .

(g--06)al kyl 25 S(Om Ri 5Rs61~ | S(O m erR16N$(O) n (C -06)al kyl,
R~sS(O)RWQ'~31mU"R' S(O.R $N(C1_ CB)al kyl Wherein mis Of’CT/le/@r‘)ﬂQ and R16
and R'' are each independently selected from hydrogen or (C,-C6)alkyl; or
a group of the formula 11 30 Novenber 2605 WD 02/ 096909 7 (CRR )a (X) -1 0

(cRR") PCT/ 1BO2101905 11 wherein a is 0, 1, 2, 3 or 4; b, c, e, f and g

are each |ndependently Oor 1; dis 0, 1, 2, or 3; 5 Xis S(O,, Wereinn
is 0,1 or oxygen, . car bon reinnis
0, 1 or 2 %P ct%aggﬂ\yherezaﬁgp ;Z{]LYI 'E%V%Woa)@(ﬁ’@s r@é}%ﬁﬁ( c@:’ é@?%? wher ei n
][1 i's ?gl Orby%ne%,thrﬁggzdaﬁs sB'ectedR(ijranaﬂrd: Ridratyeceacty, Enﬁmqmak%’lllh@ﬂ ect ed
romthe grou onsns [ ra

subst i t ut ed“sy+8 W?@ﬂour{f@*h%"gl ‘?I:O(é;r% &‘SiLer?el"rg’if I( ﬁ%gt Oalk\{”

( C1- Co) acyl(g,g,y:a c{(cﬂzilai@ﬁ)cﬁcydzmb)aqﬂ, b:CRECﬁbuaIH&/Iawn ewah (n(déner@a)tlzl k¥4 ) 2ami no,
o tro( CB! o PR (R C ey etk ot AR o 15 no, oxo,
deuterium mmdnmmc tr I(thm)ﬁlkmchyl (C(-Cila)aﬁﬁth@l kyI(CrCs)aIkylsulf ml,  (Ce ’-

o Y ek b S o

(Cl- C6) al kaxg-NE W-Caomyaﬁm)camyl KhiGaheEoary,( @@r)qmewjnalkyt( a2 {@0)
acls;( ;Inil)xy ( %{ %héyﬁirﬁrﬁe %%l;iﬂ%{?%% l%\‘n zﬁrg'lcéroupns are oplionally
cyano( @g- CG‘:)JQ:*»tRL}IM bha;ln@(t@lihre@g‘)aiq’; K-Celalkylr &1@9%&@(’9‘1"' (ErCoekpronet hyl ,
trifluor ometdiyd{ G, @) AJHO-NEEE Coatiyt,  (Cr-Colatkoxy-CO-NH-(Cr-Colalkyl, (Cr-
Cﬁ)alkoxy CO-NH-(C,-Cg)alkoxy, carboxy, carboxy(C,-Cgalkyl, carbaxy(C+-Celalkoxy,
‘benzyloxycarbonyl(C+-Cg)alkoxy, (C-Cs)alkoxycarbonyl(C;-Ce)alkaxy, (Ce-Crolaryl,
amino,  amino(CrCealkyl,  (Cr-Co)alkoxycarbonyiaminge,  (Ce-Cro)aryi(Cs
15 Cglalkoxycarbonytamino, _(C-,-C.;)alkylamino, ((C1-Csjalkyl)_2amino, (Cy-
Co)alkylamina(Cr-Colalkyl, ((Ci-Cealkyllamino(Cs-Celalkyl, hydroxy, (Ci-Cslalkoxy,
carhoxy, carboxy(C-Cs)alkyl, (C,-Ce)alkoxycarbonyl, (C-Ce)alkoxycarbonyl(Cy-
Cs)alky!, (C1-Co)alkoxy-CO-NH-, (Cy-Ce)alkyl-CO-NH-, cyano, (Cs-Ce)heteracycloalkyl,
amina-CO-NH-,  (C,-Ce)alkylaming-CONH-,  {{C4-Ce)alkyl)amino-CO-NH-,  (Ce-
20 'Cw)arylammc-CO—NH- (Cgcg)heteroarylamlno-CO-NH— {C~Ce)alkylamino-CO-NH-
(Cy-Ce)alkyl, ((C1-Ce)alkyl)zamino-CO-NH- (C,-Cs)alkyl (Co-Cyo)arylamino-CO-NH-(Cs-
Cgalkyl, (Cs—Cg)heteroarylamzno-CDuNH-(C,—CB)a!kyl, (C-Coalkylsuifonyl, (Cy-
Cq)alkylsulfonylamino, (C,-Cg)alkylsulfonylarmino(Cs-Ce)alkyl, {Ce-Cro)arylsulfonyl, (Ce-

- Cyarylsutfonylamino, (05-01g)arylsulfonylam'ino(c1‘—Cs)alky!. (Cs-
25  Cglalkylsulfonylamine, (Cy-Ce)alkylsutfonylamina(Cs-Ga)alkyl, {Cs-Ca)heteroaryl or (G-
Co)heterocycloalkyl;
| said method comprising the steps of
a) mixing a racemic mixture of enantiomeric ccmpc:unds of the formula
5
» R
R\N/ (CHZ)y
H

30 whereiny, R* and R® are as defined above, in a solvent, ‘with a resclving compound
héving a defined stereospééiﬁcity, to form a solution and with said resolving agent




C6) acyl am no, (Cl-Ce)acyl am no(Cl-C6)al kyl, (Cl-C6)al koxy(C, -C6)acyl am no,
20 am no(Cl- Ca) acyl, . am no(Cl-C6)acyl (Cl- C6) al kyl . 30 November 2005 -
(:C1- CB) al kyl am no(C1-C6) acyl, ((Cl- C6)afkyl) 2arni no(Cl-Cs)acyl,

R 5R ECSWQ( R 5R 6N-CO (C, - Cs) al kyl , RI5C{O NH, R150C(O) NH,

R 5NH (‘Bl Cs)al kyl -S(O, (Ci1- CG) al kyl -S(O 11-(C1- 1‘1&'y’|‘”9““~

- RI5R16NS(O),,, . R15R1I5NS(O) m (Cl-C6) al I§ |, RI5S(O m WON, R 5S(0O) nR16

N( C1- C6) al kyI wherein mis 0, 1 or 2 and R'$ and R16 are each

i ndependent|y selected from 25 hydrogen or (Cl-C6)alkyl; R2 and R3 are
each independently selected fromthe group consisting of hydr ogen,

deut er i UmbeiAdi-ARabib &F gmdmgdvm at Bhd' e AR QP%‘nVof %ﬁ 8%6’5‘? rs M forck §2

C$) al kynyl, frifluoroneth trifluoroneth
(C, --CB) aPWte(@“@"&‘)?ﬁd PPRSHONGAESaN ﬁﬂarh@madrkyl al koxy or cycl oal kyl

groups are opthponal bt gid rtnw.%é to Qbén@rt‘@r r}ﬁ E%ﬁ%ﬁ%@#gﬁ@ b%faﬁgq from

hal o, hydro ¥ car boxy, am.no - (y

((C1- 6) aPK§ ?E’z‘ﬁ’f‘rﬂfrﬁsfe(eﬁpeaf ﬁ@%ﬁ'@a\eyp themcemynwereo&yo|mm¢dmon

( C3- CH cyaldoatidtyin lotiedeat Caid)enbibilicrmat rdfRaia0th B3q ahigu&ach i ndependently (C3
C, o) cycl oal kyI CS C o%é%cl ogl kox.y (Cl- C5) al kyl'am no,

((Cl- 06) al kyl )3 CrofgieanTazst C(ecanﬁqcef}raﬂ'fktwtcﬁmound which

( C6- C10) ds }iHlmdopol(d?ﬂm@&)taémlewé&pﬁyé and B8 afﬁé@éﬁ&éx%@ %1 881 Koxy

(C1- C&) al kwl I ) a Isulfonyl

CO NH- | "@{' %J)' F‘%ar"ﬁ‘%ﬁg" 06‘(?’“ E%"@g)eﬁ%taé}doé‘?‘if?ﬂalt‘éﬂgcﬂ’ﬁhéﬂ@ﬂ@wcI oal kyl
or (CE- @G}aaﬁsflm sddselutionrmnchet er oaryl , heterocytl oal kyl and aryl groups
are qptionall yy 10 tute 0 tot ee hal o, (C, -C6)alkyl,

(C1- Cb) al ky! - )cﬁ:b NH-%JQ&%E hé%) g‘?‘ﬁ’%" alic BN f@@emﬂ(ﬂea c6) al kyl ,
( C1- 06) aFRBRIUTE e (c@nutaa) al kyl , (c - c:6) al koxy- CO-NH- ( C, - CS) al koxy,

car boxy, carboxy(Gl-Ca)al kyl, carboxy(Cl-Cs)al koXy,

beri zyl oxycar bonyl (C, - Cs) al koxy, (C1- C6) al koxycar bonyl (C, - C8) al kaxy,
(C8-Cl0)aryl, anino, am no(C& CB) aﬂqRyI (G - C$) al koxycar bonyf am no,
(C6-C1O aryl (Cl 15 CB) al koxycar bonyt am no, (Cr1-Ca)al kyl am no,
((C1-CB)al kyl ) 2am no, (C1- ' m no( C, - C6) al kyi ,

((C, -Co6)al kyl )zam no( C1- C6)lal kyl|, , (Clxts) al koxy, carboxy,

car boxy(Cl-Cs)al kyl, (C, -Cs f&ar bony[, (Cl-CB)al koxycar bonyl (Ci -
Cs)al kyl, (Cl-C5)al koxy- CO-NH, (CIM06)al kyl - CO-NH, cyano,

(C5-Cs' ) heterocycl oal kyl, am no- COﬁ\IH—, (C1- Cg) al kyl am no- CO- NH-,

((C1- (%) al kyl ) 2am no- CO-NH-, (CB 20 C10)aryl anm no- CO- NH,

( CS- Ca) hartepsioay iy n GPaNMrbte b C6) al kyi,
((C - CS) al kyl )2anh?ﬂ}od@'@co NI—l—N(_bCIdi&g 9l kéﬁw %33,%98%0 B flides B (G -

Ca) al kyl, (C5- CaAM@S@ﬁ(ﬂ@f@mn@ewwﬂhémm@?ahmmpo@ﬁ]ﬁfmmfnwé sul f onyl ,

wherein R? and. R' are each, independently selected from the group

cansisting - of  hydrogen, . deuterium, -amino, hato, hydaxy, nifro, carbé:xy, (C-

- Cylalkenyl, (CColalkynyl, ftrifiuoromethyl triﬂucl"amemcxy,_ (C-Calalkyl, (Cy-

20 Colalkoxy, (Ca-Cye)cycloalkyl wtierein the alkyl, alkoxy or cycloalkyl groups are
_ opﬁonéuy subsﬁttued by one to-three groups selected from halo, hydroxy, carboxy,

- amino (C,-Celalkylthio, (Ci-Colaliylamino, ((€,-Caliyl)amino, (Cs-Colheteroaryl,



Cs) al kyl sul f onyl ani ho, (C1-Cs)al kyl sul i onyI am no(Cl C(,) al kyl
(C6-Clo) aryl sul fonyl, (Ca- G 0)aryl sul fonyl am no, 30 November2005
(Cs-C, 0)aryl sul fonyl am no(C, -CB)af kyl, (01 25 CB)al kyl sul f onyl am no,

(G -Cs ybd onyl am no( Cl- CQ al kyl, (CS-C9)heteroaryl or
" Cg) het é’fdéﬁiy/’ci%gg kyl ; said nethod conprising the steps of? 33‘”‘1%‘1259 Mg a
racem c m xture of enantioneric conpoupgls of the formula RS R, N /(CW2)y
H 30 wherein y, R4 and R5 are as defined above, in a sol vent, with a
resol ving conpound having a defined stereospecificity, to form a solution
and with said resolving agent 30 Novenber 2005 WO Oz10 909 -12 :

PCT/ 18021@@905heﬂaa¢d9goamaabtecgfzycman@u B (M-l Least ; AR %',Jé[ t all of
ea

sai d enan nmer cipitate, cont al ni ng sal . .one of |
sai d enaan%ﬁe'Fdse“tﬂ (%’Eﬂ%yﬁ% e Lﬁ’i& &?Fiéd‘?%k%an@ffaiaﬂﬁﬂwﬂln@ fificient to
al | ow sub%ﬁhﬁs’i)ﬁkmnqar e¢EpCuatiyiamied, a(cs,teg)ﬂgaﬂp.epl f {6 @Qﬁﬂ%grrea( éf t he

nanti oners |

racem-c nmexh m¢t-h i n anot her of sai

" remmins in )s%ul% (& %“’?Q#Eg#g@hzchqulﬁa g’" Itépegs‘g‘é‘MSF'fQS‘Ybrﬁm i oner of

t he cgﬁpoﬁﬁacﬂm.(@rcoia&«wm@m, cl6hiaitlyagirei-Coar (Chepeetdp)t a(t;e and

puri fyi ngchhe®focgQbhRS 1 R8-ENSarsQl itk w th contained other of Said

enant i orers) anocgecrﬁgt é@@c ?agrﬁt he éé'ﬁghﬁ PP hirarylgivipngasd sol uti on:

- and 10 g):ﬁ"‘é%%?"e@“?%”%é&?%@ é’bf@ﬂe@sﬁb@a tidle, (Cpogkalkgme, -Ggalfq@l’dtﬁd with a .

-~ conmpoun - L (og-d ikl &oMH LEj ec group an

R2 and R‘Eﬁ% S {Jlgefl ned abo\\,/\,(@ )Q‘ asp&r: g‘?quthe ﬁ%%@ﬁ’f‘y jention -

provi des £ ﬁ%ﬁ)ﬁ'ﬁ& (ERREEE Pﬁrﬁgr‘ﬁ*ﬁﬁe@éﬁihom carbdxy, Rartaneg( Op % falkyt,

| ndeﬂénd@atﬂoyygglce;,o;élmyf ru@ﬁw(&g,cg[rbgy c Ok %;9/ [.O

deuteri u m no t}? xy, nltrg( lcar &t’ i@fa?fb "%m gl"'(c“

(cz CB) aI «F’aa( Pﬂﬂmf"?(ﬁtﬂslf&%me@ﬁ}a seyvcarbooﬁzm%) 4 cyl, (CL
Cm}aryl(C,—Cﬁ}alkoxycarbon}darnmo (Cy-Colalkylarnino, ((C,-Cg)alkyl),amino, (C;-
Ca)z_afkyiammo(c -Colalkyl. ((Ce-Coalkyl)amino(C-Ca)aliyl, hydroxy, (C,-Cg)atkaxy,

_ carboxy, carboxy(C-Ce)alkyl, (C+-Ce)atkoxycarbonyl, (C,-Cs)alkoxycarbony[(cr
15 Cs}alkgl, (Cy-Co)atkoxy-CO-NH-, (Ci-CoYalkyl-CO-NH-, cyanao, (Cs
Colbeteracycloatiyl,  amino-CO-NH-,  (Cy-Celatkylamino-CO-NH-,  ((Cy-
Cs)a!kyl)zamInQ:CO-NH;, (CsCr)arylamino-CO-NH-, (Cs—Cn)heteroarylémino-CO-

NH-,  (Ci-Cg)alkylamino-CO-NH-(C-Cealky, ((Ci-Ce)alkyt),amino-CO-NH~C-

Celalkyl, (CqeCig)aryfamino-CO-NH-(C,-Cqjalkyl, (Cs-Cylheteroarylamino-CO-NH-

2? (C:—Cs)alkyl,._ ,'(CI-Cs)alkylsuffony!, - (C-Clalkylsulfonylamino, (C+
Celalkylsulfonylamino(Cy~Celalkyl, (Ce-Cuolarylsulfonyl, (Co-Cyo)arylsulfonylarino,
(Cg—Cm)aryisuifora}damino{C,-Cﬁ)alky(, (C-Cy)alkytsuffonylamina, (C~

Ce)alkyisulfonylacr_ja_ino(cx-Cs?3__“%)4. (Cs-Cy)heteroaryl or (C-Ca)heterocycloalkyl.
A fourth aspect of the present invention provides compounds selected from the group
cons:stmg of:
Methy[—[(3R,4R}—4—methyl 1 -(prepan&1-sulfonyl)—pzpendm-3—yl]—{7H-
pyrralof2, 3-djpynmldm—4—yl)-amme :
_ (3R,4R} -}-4-Methyi 3-[methy[-{7H-pym)lo[2 3-d]pynmldm~4—yl)-am:no]-
. piperidine-1 -carboxylic acid methyt ester;
30 3.3,3-Trifluoro-1-{(3R,4R)~4-methyl-3{rethyi- (7H-pyrrolo]2, Bdlpyﬂm(dln-4~
vi\-amino}-piperidin-1-yi}-propan-i-one;
(3R, 4R)4—Methyi—o~[methy1—(?H—pynoIo[2 3—d]pynm:dm—4~yi)~ammo]—
pipetidi me~1~carboxyf c acid dxmethy!amzde



20 6) al koxy, (C3- C a)cycl oal kyl wherein the al kyl, al koxy or cycl oal kyl
groups are optionally substituted by one to three-group8 Nowkebeedl05f rom

'hal o, hydroxy, carboxy, amno (C, -C6)alkythjo, (Cl-0C6)alkylam no,

(Ca- Co) al k 2am no, (Cs-cp)heteroaryl, 30 Novermber 2005 WD $12/{196909
-13 P /QL‘i2 1"0 | (0s (Cz- C9) hef er ocydoal kyl, (C3-CQ cydoBFCH{BUypivs
(C6-C,,,)aryl; or R and Ware each |agependently (g -C, o) cydoai kyl ,

(C -C a) cydo’ai koxy, (Ct-C6)alkylamno, ((G Ce)a(ky!)2am no,
(C6-C,0)arylam no, (C -0C6)al kylthio, (C8-C,o)arylthia, (Cl-

C6) al kyt'sul finyl, (C6-Cso)arylsulf;nyl, (C, -C6)alkyisulfonyl.
(C8-C,n)aryisul fonyl, (G C6)acy(, (C, -C6)al koxy-CO NH,

(C,--Cs)al kyarni no-CO, (C 5-Cg)heteroaryl, (CZ- C2)heterocycl oal kyl or

(C6-C,0)aryl wherein the heteroaryi, heterocycl oal kyl and aryl groups are
optional ly substisrumrddmetansnetihresy aﬁ%s yrigadialdotf-aminG-- C6) al kyt - CO_

NH, (C -- a&l koxy C(s) al kyl (C, -CB)al kyf,
(d - CG) al r?&?f?{) %Y‘h\ﬂa@’(‘tpm%éﬁ?k (C, - CB) al koxy- CO- NH- ( C=- C6) a( koxy, c;
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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 an above described specifically preferred compound or a
pharmaceutically acceptable salt thereof, effective in such disorders or conditions and a
pharmaceutically acceptable carrier.

In another embodiment, there may be provided a method for the inhibition of protein
typrosine kinases or Janus Kinase 3 (JAK3) in a mammal, including a2 human, comprising
administering to said mammal an effective amount of an above described specifi cally preferred
compound or a pharmaceutically acceptable salt thereof.

In yet another embodiment, there may be provided a method for treating or preventing a

_ disorder or condition selected from organ transpiant rejection, xeno transplation, lupus, multiple

sclerosis, rheumatoid arthritis, psoriasis, Type | diabetes and complications from diabetes, cancer,
asthma, atopic dermatitis, autoimmune thyroid |
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enbodi ment for brtion
mammal, Jncludmg a human, comprising an amount of a compound as described above or a

pharmaceutically acceptable salt thereof, alone or in combination with ene or more additional
agents which modulate 2 mammalian immune system or with antiinflammatory agents,
effective in such disorders or conditions and a pharmaceutically acceptable carrier.

A seventh aspect of the present invention provides the use of a compound as
described above or a pharmaceutically acceptable salt thereof in the preparation of a
medicament for inhibiting protein kinases or Janus Kinase 3 in a mammal.

An eighth aspect of the present invention provides the use of a compound. as
described above or a pharmaceutically acceptable salt thereof in the preparation of a
medicament for treating a disorder or a condition selected from organ transplant rejection,
xeno transplantation, lupus, multiple sclerosis, rheumatoid arthritis, psoriasis, Type | diabetes,
and complications from cancer, asthma, atopic. dermatitis, autoimmune thyroid diserders,
ulcerative colitis_,. Crohn's disease, Alzheimer's disease, leukemia and other autoimmune
diseases in a mammal. _

A ninth aspect of the present invention provides the use of a compound as described
above or a pharmaceutically acceptable salt thereof alone or in combination with one or more
additional immunomodulators or anti-inflammatory agents for the preparation of a
medicament for inhibiting protein kinases or Janus Kinase 3 in a mammal. .

' A tenth aspect of the present invention provides the use of a compound as described
above or a pharmaceutically acceptable salt thereof alone or in combination with one or more

additional immunomodulators or anti-inflammatory agents in the preparation of a medicament
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typr05|ne ki nases or Janus Klnase 3 (JAK3) in a mamal , |nclud|ng a _human,
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descri bed specifically preferred conpound or a pharmaceutically acceptable
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medi canent for treating a disorder or a condition selected from organ
transpl ant rejection, xeno transplantation, |upus, nul 80Nwembee2®Si s,
rheumatoid arthritis, psoriasis, Type | diabetes, and conplications from
cancer, asthma, atopic dermatitis, autoinmmune thyroid disorders,

ul cerative colitis, Crohn's disease, Alzheiner's disease, |eukem a and

ot her autoi nmune diseases in a mammal. A ninth aspect of the present

i nvention provides the use of a conp %pd as descri bed above or a
.pharmaceutically acceptable salt ther&ot al-one or in conbination with one

or nore additional i no (P | at.ors or anti-inflamuatory agents for the
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medi canment 30 Novenber 2005 15a for treating a disorder or a condition

sel ected fromorgan transplant rejection, xeno . transplantation, | upus,
multiple sclerosis, rheumatoid arthritis, psoriasis, Type | diabetes, and
conplications fromdi abetes, cancer, asthma, atopic dermatitis, autoinmune

thyroid disorders, ulcerative colitis, Crohn's disease, Al zheiner's.

di sease, |eukenm a and other autoi mune di seases in a manmal. An el eventh
aspect of the invention provides a conpound of the fornula 2HO A twelfth

- aspect of the invention provides a conpound of the fornmula H An enbodi nent
may provide a conpound of the fornmula H3C, H3C. _..t. 'Y -0-CH 1 COO" 15 A
thirteenth aspect of the invention provides a compound of the formula M C~r
JL 2



f Cope HC-O 1l ----CH I COOM 30 Novenber 2005 15b Detail ed Description :
of -the Invention The followi ng reaction Schemes il ustr&P&ovea@bei9ar ati on
of the conpounds of  the present invention. Unless Otherw se indicated R2,
W R4 an¥REWHM he reaction Schemes and the di scussi on Y¥GHIBSIH%Bw are
defined as above 30 Novenber 2005 WO (12409(909 16 PREPARATION A C 1 3
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_tenperature between about -78

51 1 \i--RI1 NHxVI! PCTIl B 02/01905 4 WD 02/096909 -21 in reaction 1
of Preparation A the 4-chloropyrrol o[ 2, 3-d] pyri mdi ne gomeeender Zpsf or nul a
XXI, wherein R is hydrogen or a protecting group such as benzenesul f onyl
or benzylWoilggsiverted to the 4-chl oro-5-hal opyrrol of 2, 3-PIAPEYVHPEN ne
conmpound of fornmula XX, wherein Y is chioro, bronp or iodo, by reacting’

“XXI with- N 5 chl orosucci ni m de, N-bronmo3$&cci ni m de or N-i odosucci ni m de.

The reaction mixture is heated to reflux, in chloroform for a tine period
bet ween about 1 hour to about 3 hours, preferably about 1 hour.
Alternatively, in reaction 1 of'Pregaration A, the 4-

chl oropyrrol o] 2, 3-dl pyrimdi ne of f I, wherein Ris hydrogen, is
converted to the corresponding 4-chloro-5-nitropyrrol oj 2, 34pyri m di ne of
formula XX, wherein Y is 10 nit g by reacting XXI with nitric acid in
sulfuric acid at a tenperature ‘et wed®f about - 100C to about 1DC,
preferably about DC, for a tinge d between about 5 mnutes to about 15
m nut es, preferably about 10 The conpﬁggﬂ of formula XXI, wherein
Yis nitro, is converted to tihe ¢ |ng | or o- 5- - am nopyrrol of 2, 3-
d] pyri mdine of the fornula ; ®in Y is amino, by reacting XXI under a
vari ety of 15 conditions known to ond skilled in the art such as pall adi um
hydr ogenol ysis or tin(lV)chloride and hydrochloric acid. In reaction 2 of
Preparation A, the 4-ch|oro-5-ha&opyrrolo[2,3-d]pyrinidine conmpound of

formula XX, wherein R is hydrogers is converted to the corresponding
conpound of fornmula Xl X, whereinlR2 is (C, -CB)al kyl or benzyl, by treating
XX with N 20 butyllithium at a tenperature of about -78C, and reacting the

dianion internmediate so forne !mﬁth an al kyl hal i de or benzyl halide at a

NC’ I Mg xv
SN N |
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to roomtenperature, preferably roomtenperature. Alternatively, the
dianion so fornmed is reacted with nol ecul ar oxygen to 3®Novdrhizer 2005
correspondi ng 4-chl oro-5- hydroxypyrrol o[ 2, 3-dl pyri m di ne oupg of _
_formul a WPX204HEt ein R2 is hydroxy. 25 The conpound of fgpﬁﬁggmkﬂ"wherein
Y is bromne or iodine and Ris benzenesulfonate, is converted to the
compound of formula XIX, wherein R2 is (& Cz )aryl or vinyl, by treating
XX with NNbutyllithium at a tenperature of about -78C, followed by the
addition of zinc chloride, at a tenperature of about -78C. The
correspondi ng organo zinc internediate so fornmed is then reacted with
aryliodide or 30 vinyl iodide in thegﬁiEQEQ%e of a catalytic quantity of
pal | adium The reaction mxture is stirred at a tenperature between about
50C to about 80C, preferably algut 70C+ for a tinme period between about 1

- hour to about 3 hours, preferabdly aboat 1 hour. In reaction 3 of
~ Preparation A, the conpound WL’ a XIXis converted to the '
correspondi ng conpound of forfrul by treati ngXXI X with N-butyllithium

a
--------- 30 Novenber 2005 09 PCT/1B02101905 -22 Iithium
di i sopropyl am ne or sodium hydrtde, at a tenperature of about -78Cl in the
presence of a polar. aprotic sol vent ,Rsuch as t et rahydr of uran. The ani onic
internediate so forned is furtherjqreacted with (a) al kyl halide or
benzyl halide, at a tenperature between about -78 C to roomtenperature,
preferably -78 C, when R3 is 5 altkyl or benzyl; (b) an al dehyde or ketone,
at a tenperature between about -78CGto roomtenperature, preferably -78C,
when R-3 is al koxy; and (c) zi R | oni.de, at a ‘tenperature between about
-78C to roomtenperature, prefetably/~78C, and the corresponding
. organozinc internedi ate so f e isS\{hen reacted with aryliodide or vinyl
iodide in the presence of a clatal ytic/quantity oXXp&l|adium The resulting
“reaction 10 m xture is stirre aMenperature between about 50C to about -
- 80C, preferably about 70C, for a ti peri od between about 1 hour to about
3 hours, preferably about 1 hour. Al'ternatively, the anion so forned is
reacted with nol ecul ar oxygen to 1forn1the correspondi ng

4chl or o- 6- hydr oxypyrrol o[ 2, 3-dl pyf#ni di ne compound of fornula XVI, wherein
R3 is hydroxy_ 15 In reaction 1 of Preparation B,. the
‘4chloropyrr0|o[2,3-d]pyrinidin%v&%gpound
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of formula XXI is converted to the correspondi ng conpound of formula XXII,
according to the procedure described above in reaction 30dovembeaibi on A
In reaction 2 of Preparation B, the conmpound of forrmula XXII is converted
to the &0 pEePHIIdi ng conpound of formula XVI, accordi ng PETAREB/BPBcedur es
described 20 .above in reactions 7 and 2 of Preparation A 25 |In reaction
of Scheme 1, the 4-chl oropyrrol o] 2, 3- pytagn di ne conpound of formula XVi

is converted to the correspondi ng conpound of fornmula XVI, wherein R is
benzenesutfonyi or. benzyl, by treating XVII w th benzenesul fonyl chloride,
benzyl chl ori de or benzyl brom de in the presence of a base, such as sodi um
hydri de or potassium carbonate, andS@HPME& aprotic sol vent, such as

~di net hyi formam de or tetrahydrofuran. The reaction mxture is stirred at a
t enper ature between about 0C to about 70C, preferably about 30C, for a
time period between about S hour to about 3 hours, preferably about 2
hours. Irsreaction 2 of Scheme 1, the 4-chloropyrrol o[ 2,3-d] pYrimdine
conmpound of 30 fornmula XVI is ¢dnvertgd to the correspondi ng

4am napyrrol o[ 2, 3-d) pyri m di ne nd of formula XV by coupling XVI with
-an am ne of the fornula HNR4 S The lreaction is carried out in water or an
al cohol solvent, such as ten¥-~butgnolN neF?anol »oy[j et hanol , or other high
boi I'i-ng organi ¢ sol vents, sugch as|di yiYormam de, triethylanne,

I, 4- di oxane or 1, 2-dichl oroe i a tenperature between about 30
~Novenber 2005 WO (12/096909 PCTI.1 BPR101905 -23 60C to about 120C,
preferably about 80C Typical reaction tinmes are between about 2 hours to
about 100 hours, preferably about 148 hours. When R5. is a nitrogen
cont ai ni ng heterocycl oal kyl group| each nitrogen nust be protected by a
protecting group, such a benzyl. aennval of the R5 protecting group is
‘carried out under 5 conditions appropriate for that particul ar protecting

group in use which will not affec the R protecting group on the
pyrrol o[ 2,3-d] pyrimdine ring. Refioval of the R5 protecting group, when
beryl, is carried out in an al coh®l solvent, such as ethanol, in the

present of hydrogen and a- catal yst, such as palladi um hydroxi de on car bon,
at -tenperatures ranging fromroomtenperature to about 70C. The R$
nitrogen




10 contai ni ng hetrocycl oal kyl group so forned nmay be f'ufther reacted with a

“variety of different electrophiles of formula 11. For 3 Bavdmper@(don,
-electrophiles of formula 11 such as isocyanates, carbanmates. and carbarnoyl
~chl ori dé¥04p@9@#acted with the RS nitrogen of the. hetefGa'RA"1gFoup in a

sol vent, such as acetonitrile . or dinethytformam de, in the presence of a
base, such as sodium or potassium 15 carhonate, at a tenperature between

‘about 20C to about 100. C for a tinme period between about 24 hours to

about 72 hours. For ami de and sul fonam de formation, electrophiles of
formula 11, such as acylchlorides and sul fonyl chlorides, are reacted wth
the R5 nitrogen of rebttonhiedi@repdritdn gc;mtmmeh!mowrm@[&éﬁpygmm%@W@WI ene

chloride i ceo suc t,
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- give the 006¥p?§rﬁi%m€'o‘ﬁﬂwe3@rnh\ﬂﬂé{§tﬁtbﬁﬁer8ﬂ%s al¥Ac( Wﬂ&&WlﬁﬁﬁéﬂMﬁJW% 24
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such as et kamothi®ide aefdharaﬁichloﬂas atitixed sol vents, such as
al cohol /tet rahyd{nol‘_etérc on %r of lP?t—:?pg?alnjon Che Jrgﬁoro-S-hanpyrroloiz,3—d]pyrimidine
compound of formula XX, wheréin R is hydrogen, is converted to the comresponding
compound of formufa XIX, wherein R? is (C-Cg)alkyl or benzyl, by treating XX with N-
20 butyllithium, at a temperature of about -78°C, and reacting the dianion intermediate
so formed with an alkylhalide or benzylhalide at a temperature between about -18°C
to room temperature, preferably room t_emperature. Alternatively, the dianion so
formed is reacted with molecular oxy;gen to form the corresponding 4-chlore-5-
hydroxypyrro!o[Z,B—d]hyﬁmidine compeund of formula XIX, wherein R? is hydroxy.
25 The compound of formula XX, wherein Y is bromine or iodine and R is
benzenesulfonate, is converted to the compound of formula XIX, wherein R? is (Ce-
Cu)aryl or vinyl, by treating XX with N-butyifithium, at a temperature of about -78°C,
followed by the addition of zinc chioride, at a temperature of about -78°C. The
corresponding organo zinc intermediate so formed is then reacted with aryliodide or
30  vinyl iodide in the presence of a catélytic quantity of palladium. The reaction mixture
is stirred at a temperature between about 50°C to about 80°C, preferably about ?D“C,r
for a time period between about 1 hour to about 3 hours, preferably about 1 hour.
in reaction 3 of Pfepamtiah A, the compound of formula XIX is converted fo

the corresponding compound of forrnula XVI by treating XIX with N-butyllithium,
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reaction is carded out at roomterrperature for a tinme period between about

15 5 minutes to about 1 hour, preferably 30 minutes. Re@®Waverabert2985
- protecting group fromthe corrpound of formula XV, wherein Ris benzyl, is

conduct esv(by2/topeat i ng XV with sodiumin ammonia at a tenffeVEEIE St about
-78C for a tinme period between about 15 mnutes to about 1 hour. In
reaction 1 of Schene 2, the 4-chloropyrr.gpo[ 2, 3-d] pyri m di ne corrpound of

10 formula XX is converted to the correspondi ng

4- ami nopyrrol o[ 2, 3-d] pyrimidine conpound of formula XXV, according to the

- procedure described above in reaction 2 of Schene 1. In reaction 2 of

Schene 2, thﬂh@r@ﬂﬂsﬂﬂﬁﬁylﬂﬁinéwrsbmhm[f&dﬂdﬂjaﬁ;&rﬁempéldtmDf slomb 1§, ofthé or nul a

XXI'V, wherein Ris benzen quo ate, and Z is 15 di S
convert ed topfaﬁﬁn‘ieor"?e%p’?? i AR5 ER %”f{:h 8 t%fg’%%ﬂqﬁ"ﬁ” byT?ga%@?Pr'fﬁ XX V
with (a) ar yinltmmaaate asfodmemaemﬁﬁr iemctad ywith (am atkpihalpleotri kengdhalidat at such

t et r ahydr of L 6 thty of
pal | ad um (o e e R ehp bl 7 p R B s e RN Oy

about 70 f alkylaorthensyl; ﬂbrmmddemeweﬁatoahmjta temberatuse befwabnaoulsraTe eSS,
preferably about 12 h qurs. e I n e
" presence of P 5'5{5" e B %[?;?If/l -}%E &her?%"’?é{%lﬂox?z tﬁ @ %%%‘Orlldbd?t% (0),

and a pol ar Baruhpﬁmwre tmjwd!eraabtmt RERC @ \tb fropmeainderatusg, W@f@‘fﬁbbfe' er andrtee for a
time period §V@EﬁdliiB}éEnJZl#Oﬂ{eﬁ&lﬁg%tfo@mgrﬂ%ﬂﬂ xféréﬁfe@r\nﬁma)‘yhagiﬁé'tor

hours; and renes IS vin or renyl, in the
presence of wingatdideinitie prasenceiof ycaiﬁlmaqwea@iymﬁpa!ﬁd@m%@yﬁ Wﬁﬁﬁ?‘i‘!@“

di oxane g1 tELKGRYILANu 80, (ahpdal, bOUREK BbUIOHEHIR0RSS! pRAGSP 200Ut

100C, pre era out 1 time period between_about hours to
about 48 houa!sout (FI08E fea Bl e pesind m%wmﬁbouiuhhﬁu&aiEtﬁbaHf %ha'r“sfsefﬁé%fﬁb‘é t he

compound of LG4y J%UMI émdtn%ei?otﬂé’ﬁﬁl%ﬁ@otf&ﬁeh% reGEleH QRAPRTENG: GRygeAusd of

formul a XV, accor he procedure described a ve N n reaclmﬂog?f?) of
XVIl is
converted t o= XA IRFAQRYIsNgaerppound of fornul a I accor ding to the
procedure descri bed above in reaction 2 of Sche conpounds of the
present 1Hhvent i onlntgagicn e Fagracaticn Eﬂgl%ﬁ’@hlarFByrEoﬁ%réTd@’y“@fd'rfeofg’p é wi.de
variety of dif fapept XxRlid cobdrikdVRr ttRUSoirdipbgding Compdumd g:arfmmm:ml 30
according to the procedure described above in reaction 3 of Preparatlon A
in reaction 2 of Preparation B, the compound of formula XXl is converted to
the corresponding compourid of formula XVI, according to the procedures described
20  above in reactions 1 and 2 of Preparation A.
In reaction 1 of Scheme 1, the 4~chloropyn'o[o[2 3—d]pyrtm1dme campound of
formula XV is converted to the corresponding compound of formula XVI, wherein R
is benzenesulfonyl or benzyl, by treating XVII with benzenesulfonyl = chioride,
benzyichforiﬁe or benzylbromide in the presence of a base, such as sodjum hydride
25  or potassium carbonate, and a polar aprotic solvent, such as dimethylformamide or
| tefrahydrbfuran. The reaction mixture is stirmed at a temperature between about 0°C
fo about 70"0, preferably about 30°C, for a time period between about 1 hour to
about 3 hours, preferably about 2 hours. '
In reaction 2 of Scheme 1, the 4-chloropyrro!0[2,3-d]pyn_‘midine compaound of
30 formula XM is converted to the corresponding 4-aminopymrolof2,3-d]pyrimidine
compound of formula XV by coupling XVI with an amine of the formula HNR'R®. The |
reaction is carried out in water or an alcohol solvent, such as tert-butanol, methano!
of ethanol, or other high boiling organic solvents, such as dimethylforrnarmide,
triethylamine, 1.4-dioxane or 1,2-dichloroethane, at a femperature between about -




"NO 2/ 09909 PCT/ |1 BO2/ 01905 - 25 Although such salts nust be
pharmaceutical |y acceptable for administration to ani nd® dovember2086t en
desirable in practice to initially isolate the conpound of the present
i nvent i omcfie/oswethe reaction. mixture as a pharmaceuti cal IPGTIREAEENt abl e
salt and then sinply convert the |atter back to the free base conpound by
treatnent with an 5 al kaline reagent apg subsequently convert the latter
free base to a pharnaceutically acceptable acid addition salt. The acid
addition salts of the base conpounds of this invention are readily
prepared by treating the base conpound wth a substantially equival ent
anount of &be ehasan 1I2thQrpﬁéfer©ny(Hb©amB&?Cacwaadah rexstiargtimeusresiodtwest  nmedi um

t abl t I
"Upon 10°caPafd: MERSBGEaL: R BHS: PR ARt 7t A e T PaA oot MHo8H T i s
readi | y obtahtaiasg h'Eltm*ocydbalwl@@bL@c iedcts atrbgeramust iﬁ)mede@mqopmmcm froma
sol ution of tgeﬁ;ﬁgeag?agﬁ ]g%[a%[ QF %nheﬂi&g&ﬁgo%ﬁ%’ ég‘%’f%? gts,_ﬁ dragr sol ution

an appr opr %4t resent
i nvent i ®n ichaditioas eppoipdate forrhai pdicelar protectingagrabp & e Wistniil go salts

th h h
ohits ot iRy B AE e RRRRIER ARl g, TeriotaT 68 T sue
parti cul ar pyotecting grabowvien besadiuraraedioydn aralrehs suvent suchpsetaanehin s are al |
prepared  Qy GoOyERE h?ﬁ%erﬁé‘rﬁ@%?& sheaEPABLOA! hBRKRE otiadtrate Used as

reagents to ‘prepare harmaceufi cally accep tablg ba}B F'F:sa tis of this
i nventi on tamperdfos WRDIOS fmﬂbf?ﬁ”héﬂ“?%ﬁ?”ée i seodald f R hBYE95 i ¢
conpoungls me)ntéxbﬁgme%@}%balkﬂvg‘?&b Qﬁfonﬁé'& %a@%e‘”ﬁﬂhér@%acﬁbda&tﬂﬁa sadigngof ncl ude

t hose derived from such pharnmacol oq: acce ati Ofs_as | odi um
pot assi um E&pEnt gleghierhifet AT TR ki@ 595"‘5 “t ? '5??“3%?5? {} @@ l;S)r epar ed
by treatingydhes %@Efa@zﬁ@@néhrﬂﬁwna@éé ghd c@fﬁﬁﬂﬂﬁjﬂ nﬂfbnmst freasachsireitiuthe B! uti on
vapor at | nguEH  BUTEi HECEBIN: (SR oMy €Nt petiter ol §-CHIB Peduced
pressure. Abnehiiermiahidy.eliythet freyerieyolabsbadee spcre;mrmzﬂuhxy am patasgivirower
a1 Koxi {6 t SHLVHRLD, St TGS EoMBEP 2P hae PESDIET g et 115 B aryness
in the sampefiRERebo@4ieiuay ©.abbit 7 hdues. Rms:ﬁvdesﬁrdl subioremider foonafivant i t i es of
20eN S 2L RLShSl SN SRR R PR P 15088 O
conposi t i ondth tfe Rhsitrpgerseite heataresikyl groumdy atralvbairsvol as egthivieng chloride
" in the presence of a base such as pyridine at ambignt temperaiures for a time peried
20  between about 12 hours to about 24 hours. Amide farmation may also be carried out
by reacting a carboxylic acid with the heteroalkyl group in the presence of a
carbodiimide such as 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide in a solvent
such asr methylene chloride at ambishj: temnperatures for about 12 to about 24 hours._
or with an acﬁvafed ester, such as N-hydroxysuccinimide ester, or 4-nitrophenyl ester
25 in a solvent such as methylene chioride, tetrahydrofuran or ethariol. For alkyl
‘farmation, electrophiles of formula Il, such as a,p-unsaturated amides, acids, nitriles,
“esters, and ci-ha[o amides, are reacted with the R® nitrogen of the heteroalkyl group
in a solvent such as methanol at ambient temperatures for a time period between
aboht 12 hours to about 18 hours. Alkyl formation may also be .carried aut by
30 reacting aldehydes with the heteroalkyl group in the presence of a reducing agent,
such as sodium cyanoborohydride, in a solvent, such as methanol, at ambient
témperature for a time period between abaut 12 hours to about 18 hours,
In reaction 3 of Scheme 1, removal of the protecting group from the
~ compound of formula XV, wherein R is benzenesulfonyl, to give the comesponding




conventional - manner using one or nore pharmaceutically acceptable carriers.
Thus, the active conpounds of the invention may be for3uNayeabdr@00%r al |
buccal, intranasal, parenteral (ea., intravenous, intranuscular or

subcut an¥OuWg)M@r rect al admi ni stration 30 Novenber 2005 PAB/IBEZFHI6909

PCT/ 1 B02/01905 -26 or in a formsuitable for adm nistration by inhal ation
or insulflation. The active conpounds-pf- the invention may al so be

formul ated for sustained delivery. For oral adm nistration, the

phar maceuti cal conpositions may take the form of, for exanple, tablets or
capsul es prepared by conventional nmeans with 5 pharmaceutically acceptable
exci pi ent s eaphues obfomjulag ageamsd eet by trpategeavdthiapedkatieliase, s¥chrah,

| | t ficl
POV 1 DYt 130 ey U BN AR SR e 6 2.
(e.g_, magresEngmer Stiset a@teenu asushors dq:dnholita)rahydrcémrﬁm egreinehe/vale], Pt at o
starch or Sr%%ﬂtlH ‘i;g.fngg cgj agqjogltnegem e%'iur%&rt é qﬂ’uoggﬁ%sbét@eglabéﬂdﬁum lauryl

sul phate). Ie ts may be coate known in the art.
Li qui d Jr epaingtes (tmgbcﬁttm beur p@ﬂﬁfﬁahlv@@rramu@ﬁ egmavakel the RECLEGINE BHPUP f or

- exanpl e, S%’ﬁ) {rhg éé{ﬁdjﬂfsfo%u@ W@Jﬂ@ﬂeﬁ{ﬁ is %nz&!hﬁhﬂﬁktéﬁbﬁﬁ@aiﬁgwd as a

dry product con tltutlon wth water or other suitable vehicle before

'use. Such Wihg@REpRaEPeRie 3h3 tampeBibIrg plepwrbd Sify € ileh PrTde¥eBins with

phar maceut i gald 1% m,agtggg;gg}:],_m%gggtlves such as suspending agents (eg_,
sorbitol syrup, éo 15 cel I ul gse or%m%drogenat ed edjble fats ’)‘
enul si fying ageliﬂ gea(: rpl of Pebgrme2ntheA-giaremapiole HiElvaRdEs fOmPaHitPes (e g,

al mond 1@i | sformufdi bk Q§t&:fn$e@éd &b Mie %ﬁ&lﬁﬁﬂ\am m%lnﬁﬁmﬂ&ﬁ!m&ldlﬁéﬁt hyl or
prapyl p-hydroxybenzoates or sorbic acid or a%x,u ni stratlon t he

conposi t i orfORRYINCA dorfryia WWWF@%@&E‘%D@PEM%Q%%% Rifl "EEEE"2n
convent i ongjfsprgmief. 20 The active corrpounds of the invention may be

Comvent | onal _calneEarEhaci oh S GebSofanin Loy FErate  or
i njection rmmp@mdpﬁfe&:aﬁmieob(xw wnHeteit B Boieerzenda.foriate aami’u!seis'ominei o
T 085 i 2ol W e S R G R pPIRAR 105
25 vehi cl ewtham)ohryrth@fromomcm whio R atyl, irgam geotis sl sush mpmtdﬂumg,
oL AD L 71 " BRRRL i FleTRSIHD B 39S e (RG] BALLGLN (o] BPs Rihb¥ukN O edi ent
between about 50°C {o 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,
20 when R® is alkynyl, in the presence of a catalytic quantity of copper {I) iodide and
paltadium (0}, and a polar solvent, such as diméthylformamide, at room temperature,
for a time petiod between about 1 hour to about 5 hours, preferably about 3 hours;
~and (c) alkenes or styrenes, when R is vinyl or styrenyl, in the presénce of a catalytic
quantity of palladium in dimethylformamide, dioxane or tefrahydrofuran, at a
25 temperature between about 80°C to about 100°C, preferably about 100°C, for a time
period between abaut 2 hours to abolt 48 hours, preferably about 48 hours.
In reaction 3 of Schemne 2, the compound of formuta XXIII is converted to the -
corresponding ¢compound of formula XV, aceording to the procedure described above
in reaction 3 of Preparation A. |
30 in reaction 1 of Scheme 3, the compound of formula XVl is converted to the
corresponding compound of formula |, according to the procedure described above in
 reaction 2 of Scheme 1.
The compounds of the px’esenfinvention that are basic in nature are capable
of forming a wide variety of different salts with various inorganic and organic acids.
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reconstitution with a suitable vehicle, sterile pyrogen free water, bef ore
use.. The active conpounds of the invention may also be O Nowtabar@0DH r ect al

- conpositions such as suppositories or retention enemas, e.c., containing

convent iwwoabuswpposi tory 30 bases such as cocoa butter @CroBmoos

gl ycerides. For intranasal adm nistration or admnistration by inhalation,

the. active conmpounds of the inventionsare conveniently delivered in the

formof a solution or suspension froma punp spray container that is

squeezed or punped by the patient or as an aerosol .spray presentation from

a pressurized container or a nebulizer, with 30 Novenber 2005 WD 02/ 096909
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providing a valve to r m)unt The | zed cont ai ner
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conpound of I nvent 1 on an base actose or

“starch. A pn@powdai@dsedibfpreme@bvikﬁeﬁmgoﬂnpdumjsofopowrhfemﬂ'naequbﬁfémaﬂbr oral,

parent er al e‘&[:wQHHtCé}%dﬁ@rBfr{hétcﬁ dﬂtE%[top% Kﬁré’cﬂfurﬁ‘iH'at%BHu@che% t he

treatnment of the conditions re to ab mat0| arthritis)
is 0. 1 to TOBDIME P SPF@'%@'EW@”'V?@{%GT‘ anEcaEe, mrthene os ethapelcHpemul d be

admi ni stygr e‘i‘srefﬂi?rev%@ﬂ&heof the tsBivAnt kHEESeREN so]ﬂaéélt i re@ﬁl&%méaorm ations
for treatment of the conditions referred to above .,_asthma) in the

frefeB¥et? @Hose or
puff of aer s‘éﬂ@ﬁt&iy%@jd% toihd sb@tié@&pa;ﬁﬁ) £tetn|ﬂ@er§FHT@ﬂ%Hhﬂ:&fd t he

i nventi on. vera ose with an aeros wi t hin the range
0.1 ngto 1000 ng“wse 8‘?ﬁ“?ﬁ”§‘f’¥é’? s PRRS§plAVendgR Iar?l H'aﬂ?tyre 8t exanpl e

2, 3, 4 or 8apdblees{ foginib Ngkskogalie xamplLiousl phﬁ’n@miﬁgt@lﬁe&cwﬁhe tdatighs.

15 = Examples of such salts include the alkali metal or alkaline-earth metal salts and

parficularly, the calcium, sodium and potassium salts, These saits are all prepared

| by conventional techniques. The chemical bases which are used as reagents to

prepare the pharmaceulically acceptable base salts of {his invention are those which

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

20 non-toxic base salts indude-those derived from such pharmacologically acceptable

' cations as sodium, potassium calcium and magnesium, efc. These salts can easily

be prepared by treating the corresponding acidic cornpounds with an aqueous

" solution containing the desired pharmacologically acceptable cations, and then

evaporating the resulting solufion to dryness, preferably under reduced pressure.

25 Alternatively, they may alse be prepared by mixing lower alkanolic solutions of the

acidic compounds and the desired akafi metal alkoxide ftogether, and then

evaporating the resulting solution fo dryness in the same manner as before. [n either

case, stoichiometric quantities of reagents are preferably employed in order to ensure

completeness of rea(:ﬂon and maximum yields of the desired ﬁnal product.

30 The compositions - of the present inveriion may be formulated in a

conventional manner using one or more pharmaceutically acceptable carriers. Thus,

the acfive compounds of the invention rmay be formulated for oral, buccal, intranasal,

'parenteral (e.q., intravenous, intramuscular or subcutaneous) or rectat admlmstratlun




A conmpound of fornmula (1) administered in a pharnmaceutically acceptable
formeither alone or in conbination with one or nore adsd Noesmabereohit s

whi ch nodul ate a mammf ian i mmune system or with antiinflammatory agents,
agents wwaée/oomey i ncl ude but are not limted to cycJospoPCTiBu2(0egig.

Sandi mmuneo or Neorale. rapanycin, FK-506 (tacrolinus), |eflunomde,
deoxyspergual in, rnycophenal ate (e.g. -Zelicepte, azatNoprine (e.Qg-

| murano), daclizunmab (e.g. Zenapaxe), OKT3 (e.g. Othocol oneo), AtGarn,
aspirin, acctam nophen, ibuprofen, naproxen. piroxicam and

anblnfln I matory steroids (e.qg. prednlsolone -or dexanet hasone); and such
agents may dreinagmbii stiemhed farsadparidtration ttigremlsaafmronr E‘eﬁélaiame H@%é@@ef or ns,

via the sane or erent .routes f n t he same or
different. %@?ﬁ%f‘gﬁ‘?f:ﬁ? BHentgR A alsa b & aé‘?dsftOFg&sltag%g phar maceut i cal
practice. FK506 fcFagalcldmmisyatios tg pla?aurrmcalxticyi mp@smnmswan@kﬁghﬂ)fﬂﬂﬁﬁ wei ght ,
every 12 haqurs, Wthjn f t 48 ho gst oper at MRt or ed by
serum Tacr a¥'i B EX?WB{?gk}ta#”@ efs. Cagﬁ'H \Pzrn%aée 213(05‘g W@&Q@%lmé 9509%

PCT/ | BOZL0 1 madu8cdlly cbosiars exdrigrB8amedirnmubiediog abeds (8-ait pragelainisd
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o/ kg oy TEEGT bRt rysYiBlend T RSy RonfiCRbEBMIALS, MUELLALE b B

noni t or ed Hyctbée odcr@yrpstaliprosdlivost araiglim P@ﬁ@h%ie) hecatt v TRPSATEMcan be
formul ated § Qératéut% nﬁg@ajﬂ%l e@gﬁ@@ga ¢ es o ér éB?Mﬂr%ﬁrcW%UcolEt@@vm to

t hose of or |nary S such fornul atlgns can be
found in Unirt eettigt ag@fsts Raperodiug, B@s| quahata) 08be dafdets may 5 c3i8Y BY 119, 742.

d 3,4 h o idtra e
an i ; ?rgat]hi:c}_melﬁpﬂcclv&n ;?4 o & aqsleorm.?ﬁ&@fqgffo d?é!fﬂdhs’m dirafdn btk

phar maceu y acceptab ts t Janus Kinase 3 and
consequent | the faterafiiot exarels, ﬁ@WOﬁéfE‘r&@mSl Of SHEREESIPBY. of Y15y t"?aéé’ﬁlpﬁf'gsemeéor ders or

- condi tions &J@@%@@%ﬂﬂﬁmﬁ%@m@ﬂ% other SuiBRWENRK Beltfe L0l Siai Ng i n

vitro assay tes Bi ol ogi cal Assay JAK3 JHl: GST Enz | The JAK3
ki nase assdiuigt prEpareiong 'B?BbP%|F’F?P§5?6r%§‘ébfe'3‘f%ab'é‘8ﬁ“50% %W“ﬁ‘f‘eéﬁ%%l
acceptable addifives such as suspending agents (2.4.. sorbitol syrup, methyl

15 cellulose or hydrogenated edible fats); emulsifving agents (e.q., lecithin or acacia);
non-aqueous vehicles (e.q., almond oil, oily esters or ethyl alcohol); and
preservatives (g.q., methyl or propyl p—hydroxybEnzoateé or sorbic adid).

For buccal administration, the composition may iake the form of tableis or
lozenges formulated | in conventional manner.

20 The "active ccmpounds of the invention may be formulated for parenteral
administration by injection, including using conventional catheterization techniques or
infusion. Formulations for injection may be presented in unit dosagé form, eqg., in
"ampules or in muiti-dose containers, with an added presgrvative. The compaositions
may take such formns as suspensions, solutions or emulsions in- bily or agueous

25  vehicles, and may contain farmulating agents such as suspending, stabilizing and/or
dispersing agents. Alternatively, the active ingredieht may be in powder form for
reconstitution with a suitable vehicle, e.q., sterile pyrogen-free water, before use. |
The active compounds of the invention may also be formulated in rectal compositions
such as suppositoﬁes or retention enemas, e.q., containing conventional suppository

30 bases such as cocoa buiter or other glycerides.

For infranasal administration or administration by inhalation, the active
compounds of the invention are cbnvenient!y delivered in the form of a solution ‘or
suspension from a pump spray container that is squeezed or pumped by the patient

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




15 SF9 cells (a fusion protein of GST and the catalytic domain of human
“JAK3) purified by affinity chromatography on gl utat hi oa@NSegabaraes. The
substrate for the reaction is poly-A@utamc acid Tyrosine (PGl (4:1),

Si gma cawal ieyy#oP0275), coated onto Nunc Maxi Sorp pl at #ECTABIZOOO UG/ M
overnight at 37C. The norning after coating, the plates are washed three
times and JAK3 is added to the wells c&itaining 20 100 pi of kinase buffer
(50 MM HEPES, pH 7.3, 125 mM NaCl, 24 nMwMCl 2)+ 0.2 uMATP + 1 nM Na

ort hovanadate.) The reaction proceeds for 30 m nutes at room tenperature

and the plates is washed three nore tines. The |evel of hor | at ed
tyrosi ne ‘i nhaug afersuitedld pro@e@mmzm@mwwm@m@mﬁdt@n’@@ U"J 'ilizing
an anti - t PR s%ﬁébl 69- J;,‘é]ghel);as@& 4nhibition
of Human i L@%&@&ﬁ%ﬁg@%ﬁg@%}p&%@%@ﬁ ol er at |%§ hi s screen rreasur es

t he i nhi bi tmre%suea‘erde@&rom borgesagr $nomay | be QE@@%%BWWQWIE’"&FIV"“B? St

proliferati e d Beauad driveplilize? o C@ata@,rareqw res
JAK- 3, cel I&g\é%r:gv@elgﬁ ﬁ%g@s -gqeggé%dmg%h(%l dg%}nhrl bit | L 2@ ent T-Cell

bl ast .pr ol sokderapt %PEWHTWéh%éFWV@ oot SCarsulsy 287 EaTIERS, rB bm f-resh

human bl ood, éieerﬁ- g,@naﬁm % uééf ,rt @ﬁ lﬂ%&nﬁpluﬁs@ma@?'rhéy Y mgnmwspl no
'SystemHlstopa ue- 10 54), primary Cell,s .are isol ated

by negat i vewﬁﬁ?i"@?@tﬁ B‘PWC{% Mg Oﬁj/ ﬁ%ﬁ%‘?%"f(th? hieils ?_‘Qrﬁ)ﬂé\tabtlerﬂ’(?w‘jerﬁfe
LK-50T). T gs/cekd cRESofdbicyred at 1-2 x 10 /nl in Media (RPM+. 10%

heat -i nactivated fetal calf s rum, ne - Ca + 1% Novenber
2005 WD 02/ 0969FP PRSSer 805% efl pcl mpﬁmsafﬁhe“"h‘ieéﬁ?fé%f 8'??{78???“%!9bco)) and

i nduce {0 pirobdcERr adrfinkifatidhe i Tabé?ﬁgé)fadnllﬂl}@#m foPHie (thatraeat Rif ymost i cs,

Cat # HA 16). After_ 3 at 37C,in 5% imes in
Vedi o, 1 esuspdtimeaeteed Rt cdomeinsol S Ea T o o MRt Lo Cat "
1202-11). Afih@Edidntweeknit 464 Wbt sbud bebdinlnistered, doedaimpiEntl th U-ncER&D Syst ens,
5 the cells are |IL-2 dependent and can be maintained for up to 3 weeks by
f eedi ng t i®e weekly with equal volunmes of Media + 100 Units/m of IL-2.

To assay for a tesdso-forfpalstids fabirkatingnttad the bodaditions lteférretépeam:e'ﬁt(glr Cel |
| 15  asthma) in the average adul{ human are preferably amranged so that each metered
dose or “pufi” of aerosal contains 20 pg to 1000 ug of the compound of the invention. '
The overall daily dose with an aerosol wilt be within the range 0.1 mg to 1000 mg.
- Administration may be several times daily, for example 2, 3, 4 or 8 times, giving for
example, 1, 2 or 3 doses each time. ‘

20 A compound of formula ([) administered in a pharmaceutically accepiable
form either alone or in combination with one or more additional agents which
modulate a mammiian immune system or with antiinflammatory agents, agents which
may include but are not limited to cyclosporin A (e.g. Sandimmune® or Neorai®,
rapamycin, FK-806 (tacrolimus), leflunomide, deoxyspergualin, mycophenolate {e.g.

25 Celicept®, azathioprine (e.g. Imuran@), daclizumab (e.q. Zenapax®), OKT3 (e.g.
Orthocolone®), AtGam, aspirin, acctaminophen, ibuprofen, néproxeﬁ. piroxicam, and
anﬁinﬂmmatdry steroids (é.g. prednisolene or dexamethason.e); and such agents may
be administered as part of the same or separate dosage forms, via the same or

: different routes of administration, and on the same or different administration

30 schedules according to standard pharmaceutical practice.

FK508 (Tacrolifnus) is given orally at 0.10-0.15 mg/kg body weight, every 12
hours, within first 48 hours postoperative. Does Is mpnitored by serum Tacrolimus

frough levels.




proliferation, IL-2 dependent cells are washed 3 tines, resuspended in
nmedia and. then plated (50,000 cells/well10.1 m) in a3PINgvembet 2i556- wel |
mcroliter plate (Falcon # f 10 353075). Fromal o nmM stiock of test '
compoundWHVINEY? serial 2 -fold ilutions Don o f conpoditd/&E Qlded in
triplicate wells starting at 10 UM_ After one hou, 1 of IL-2 is added to
each test well. Plates are then incubaf@ at 37C, 5% C2 for 72 hours.
Plates are then pulsed with 3Hthym dine (0.5 uC fwell) (NEN Cat # NET-
027A), and incubated an-additional 1 S hours. Culture plates are then

harvested with 15 a 96-wel| plate harvester and the unt,.of hym di ne
i ncor por at ed i nt®Yclaeaeit A SLaT¥MIPERE Pighor ‘BV%WEP?L&%WUA%%@E?TI hée%lrzélé, ertgler m ned

by counti ngs@hicd cPaslcaks) id QRek QrNY @l 5 nigaigabokis waighd, gzed 1B yowketthindg t he %

inhibition of proliferation verses th concentrat.i conmpound. An
IC,,, val uehwoﬁt@eﬁé‘f%rﬂ?%a ”?OP%?FF? EY glo Tigf’c.osfﬁ’én 8gﬁoﬁ%%{e§%£'aagl es

illustrate the prgpastiRRnef cirhbe compmiad sorofustaired @ivny esoeadingi favent i on’
but it is not limted to the detai)s therepf.. | ting ' _

uncor r et edMeRRFE ¥ Knge Foeﬂ?ﬂsﬁe?fj PEINGRY tngi d'érlYﬁ?ﬁrﬁr']i oér%ghggeéa%g%ﬁhe
referenced fognuhiifisdest afd YUsuARGK ShigalStiteonrdibes sa688,8146 0kPEALSTS,

(deuteriochl orof orm ot herw se ecified)- Comrercial reagents were utilized
wi t hout furf"ﬁéﬁ"’az‘?}@rﬂpi?éat?%@’3%{’efers to tetrahydrofuran. DVF refers to

N, N-di met hyl f or ety of tRbcdrmysuRes of fotriida! dttissr BeevaseaticaliRAMBEPiRbiee
recorded on either.a Hewl ett PRackard 5989(r) L 171 ] L.0ni zation
(amoni um ,Sagtﬁ t‘?i'”&ibgd?’?‘@ 'b?sel\f%rfag nggﬁenﬁl&t%@b#&éﬁ% Eﬂ%reggg%g%g%ﬁi cal -

i oni zation {ARAGY disetdatS or tarwlitioad chsmsterzesiOBb Janumi inapee3 &f shown by the
acetonitrilg/water wth 0':105 formc acid as the ionizing agent. Room or
anbi ent ten%’ MR RUe RIS 20- 25C. 30 EXAMPLE 1 stable salt formation 1-
nnnz i-4-mreth i i eridin-3-t netBidegdahssdBysh drochl oride To a sol ution of

[ltere of toluene and 120 | BB ERUFEETTERlEAS B0 "2 ied 25 11 ters of
32% wat er, keepiTig: JAKS kismet sy ltiiree rapotedn bareased OTbaapiriis-tnéactedof
sol vent, e SS[’:)‘.Q cel}g\fae m%%'ﬁ p%cg{g% of GST and the caté!yﬁc domain of human JAK3) purified
by affinity chromatography on glutathione-Sepaharose. The substrate for the
reaction is poly-Glutamic aad-Tyrosine (PGT (4:1), Sigma catalog # P0275), coated
onto Nunc Maxi Sorp plates at 100 pg/mi avernight at 37°C. The moming after
coating, the plates are washed three times and JAK3 is added to the wells containing
20 100 pl of kinase buffer (S0 mM HEPES, pH 7.3, 125 miM NaCl, 24 mM MgCi2)+ 0.2
UM ATP + 1 mM Na orthovanadate.) The reaction praceeds for 30 minutes at room
ternperature and the plates is washed three mare times. The level of phosphorylated
tyrosine in a given well is quantitated by standard ELISA assay utilizing an anti-
phosphotyrosine antibody (ICN PY20, cat. #69-151-1).
25 ~ Inhibition of Human IL-2 Dependent T-Cell Blast Proliferation
This screen measures the inhibitory effect of compounds on Il.-2 dependent
T-Cell blast p'mliferation in vitro. Since sighaling through the IL-2 receptor requires
JAK:-3, eell aclive inhibitors of JAK-3 should inhibit 1-2 dependent T-Cell blast

proliferation. 7
30 The cells for this assay are isolated from fresh human blood. After separation
~ of the mononuclear cells using Accuspin Systemn-Histopaque-1077 (Sigma # A7054),
primary human T-Cells are isolated by negative selection using Lympho-Kwik T (One
Lambda, inc., Cat # LK-50T). T-Cells are cultured at 1-2 x 10%m! in Media (RPMI +
10% heatinactivated fetal calf serum (Hyclore Cat # A-1111L) + 1%




WO (12/096909 -30 PCT/I1Bu2/U 1905 distilled off under partial vacuum and
"215 liters of ethyl acetate was a added at 30'C,. of 20@0lovembers200f

sol vent was distilled off under partial vacuum and a sec nd ethyl acetate
was added@awawanst her 210 liters of solvent was distill ed’%?’l‘B“E{Hé’@? |

partial vacuum 111 l'iters of acetone was added at 35C, the suspension was
.cooled e(din-3-yl)-nmethylanine 5 to-BE; and then the product,

(3-benzyl - 4- et hyl pi p bi shydrochl oride, was filtered off and washed with 55
liters of acetone. The wet-cake was reslurried 3 tinmes in ethanol (10

vol ume equivalents at reflex) to upgrade th i hGof Matd/e of
cis-trans Egl%(?‘mn%;ls't%pg&m@me(ﬁmmmdnncng‘:"éc.’ pfrﬁi%ﬁ‘(,{e ﬁzéﬁlg‘?@foecoe o M)
, 4

7.55 (rn, 88 (s, 3H),~4- . Akat, 3 820 ot BN 5 GRRFES Ca, 1 H),
3.67 (m 1 ®HA (!@uf&ts-é%&?ﬁs"!%r&g‘ﬁ% 1%3,%1 =.1§% 52108 delbjent e M pius 10 (d,
- 12.8 Hz, ‘_(,éghe@j)ﬁmeg.wﬂecﬂia,rEQHF?ndEFj%aE!‘?r?ﬁﬁyff-if', 2. 14 (n} Ifl% 1.90 (m
1), 116 (d 0 = T2 by v CEXANPR ERED mysteinst Caid 2L ATREMES 4. et h 1
i eridin-3-100 Unief 9 BHARGT tolu |- L-f LKL ats JPiol® waelObytdedingof 9. 5kg
of (1-benzyjpleebiyid ﬁ)@ehdé?ﬂﬁﬁedﬂa?-bﬁéﬁﬂaﬂag‘r% ne - bl shydrochloride in 16
liters of water Wify @ﬁ'—.dee@?l%%luh{eg%r Gic@h +2ANosirdehneil-d oxi de.  Sol i ds
he™ m Xt

preci pi t at eBVe5¥TH ure. The slyrry . was ditdit gcb Wepéndést MiGelrs of
i sopropanal and td dsséefs @fte#ewi‘é??b‘f‘g"i g}é\hté{d?osg{&l&\l}e the, sol i

D -p-toluyl-I- y ‘tt'art%i ge#ﬂger{@%@ﬁseg}et@asmecﬂ I%WE%éeqﬂJSQ@dgiJ) rr{(%gl'éﬁl 36{‘3 ded. with
precipitati Brelilsfaugn) s e slur N 2F(i) %)gﬁ&?@'gmlrm@ow@lae[ﬁa&@p_#t here .
sl owl y ool ggnlpiaied BO.008eelY Y-GS E 4 nzyl- 4- . yd dilutions of
met hyl pi_peri_dj r3; 3; - Liagi aieikstiompotiad inyPMBO: 77 449 Qe 2 dded
285 ﬁ e :
(18ogr ar s), Ei F 2 haz i SQ|,UttI on, Was.s W 3Vt Ot hn GOl T U ol | ds
vere i1t ef edmanehd arshéar A YBIOBANGT t o yi el P3ts9fco, for 72
bi s[ (" I - behayy- 41 Riday kdéRp et veB- Fljes are then incubated a Y57 i
hours, Plates are then pulsed with 3Hthymidine (0.5 uCifwell) (NEN Cat # N -t- )
027A), and incubated an additional 18 hours. Culture plates are then harvested \i\rith
15 a 96-well plate harvester and the amount of °H-thymidine mcorpora.tec'i 1? a
proliferating cells is determined by counting on a Packarcf Top Cm..mt scmtﬁlat;on
counter. Data is analyzed by plotting the % inhibitien of profiferation verses he
concentration of test compound. An 1Cs value (uM) is determined from this plot. .
The following Examp!és illustrate the preparation of the compounds of the

i ing points are
20 present invention but it is not limited to the details ihereof. Meilting points

uncorrected. NMR data are reported in parts per million (5) and are referenced to

" the deuterium lock signal from the sample solvent (deuteriochloroform unless

otherwise specified). Commercial reagents were uﬁliZet? without‘- furt_:er
purification. THF refers to tetrahydrofuran. DMF refers to N[N-_dimethylformam: ec.1
25  Low Resolution Mass Spectra (LRMS) were recorded on either_ a Hewle_:tt Packar
5ose®, utilizing chemical ionization (ammonium),. or a Fisans (_or‘Mlc:r.o Mass)
Atmosphéric Pressure Chemical lonization (APCI) platiorm whncﬁ uses a 50/50
mixture of acetonitﬁle/wafer with 0.1% formic acid as the ionizing agent. Room or
ambient temperature refers 10 20-25°C.
30 EXAMPLE 1 (stable salt formation) _ .
G-benzyl-4~methvipiperidin-?ﬂl}-methylamine bishydrochlor|Qe. |
To a solution of 23.4kg of (1-benzyl-4—methylpiperidin—?:-)d)-methylam|ne in 10

. o .
< of toluene and 120 titers of ethanol at 3°C was added 25 liters of 32% HCl in
°c. 100 liters of solvent was

liter
water, keeping the reaction temperaiure below 10




404. MHz): nethylanmine) di-p-toluyl-L-tartrate in 44%yield- 1H NWR
(CD30D, 25 8.04 (d, J = 8.4 Hz, 2H), 7.30 (m  7H), 5.8630Novémper 20081 (s,
3H), 3.64 (d, J = 12.8 Hz,1 H), 3.41 (d, J =12.8 Hz, 1H), 3.09 (s, 1H),
2.90 (MmWOHRI9GI40 (s, 3H), 2.22 (m 2H), 1.92 (m 1H), BCEBOHMSH) 1,03
(d, J = 7.2 Hz, 3H EXAMPLE 3 (phencyphos resolution To a solution of 6.83
grans (31.3 mmol) in 250 M |PA and #-n water was 30 added 7.57 g (+)
phencyphos (31.3-mmol ), and the m xture was heated to reflex in order to
obtain a clear solution. At a tenperature of approximtely 65 C seeding
crystals with an ee of 90% were added. Crystalli ztatteivggg a4 hegh wi thin one

hour and d%@%d hrdEepatRs vatluowedd 235 Vieachf Eft%ﬁf?arrper ature overni ght .
| sol ation affo

rded 6.85 0. (A47% Wi a@calm 99tha Frend 215 H8F &' was
concent r aﬁZé@l’,ifeFFEN/E?'V@\ﬁtV@S%é%@J@ﬁC%&\?\?DP%%II 096 9né,9 { \gz]s %le@@\/&fr@ﬂer 2005
PCT/ 1 BO2/ %ﬁ%géoe\fﬁéauﬁdamﬁhﬂ amidendier | 4P i L8 8 ed.” The organic.layer was
S

dried (Na2SO4)) and : 1 BNAPaIdat et 35T tha ISBISPRY °P%¥3. 99 gr ans)
was di ssolP@@‘a‘)‘iaﬁ‘J%O1wﬁfgzdf\ég%dn 10 nj ""31}@ eﬁﬂ%ip”e idin AlyAtRdthylarihency phos
was added s, The, masturtieerae hosese, (GPFEY T AT %2 Towed_t o cool to room

t enperature o er%(g%t was. Fﬁe?e@éff SR @ELHRd QUitarEs Eerg aflagetasg TOSMERER ee of
" DEr

99. 9+% AndISRYEC orned on the free am ne._The.) o esradd the was
obt ai ned hyast reslairi@a i toes ﬁm@hé'&?'@%v?*wﬂ?ﬁeﬁmv‘?/ﬁ?eart ané) K2CCB.  The fol | owi ng

Zg Plegrg'([j i g Sﬁgi"{‘?éﬁ‘ii rlp%arli'cis Eaéatf? %g%nﬁbhﬂgiﬁg o getmhars 973 J o8 (SRET LM BN i s

) HCl. L. |51 acearisc3rpddzri ¢ 2HG
~. "~ NBn recskgi 62% )yiekhOH DM (Q[?lottbt‘@wl%)‘t aﬁ' r a{ g, H JH). 3.40-3.00
10 (4 5= 128 Hz, 1H), 445 (d, J = 12:8 Hz, TH), 376 (m, 16, 367 ) 34073,

(m. 3H), 2.78 (3, 3H), 255 (m, 1H), 2.14 ¢m, 1H), 1.80 (m, 1H), 1.16 (d, J= 7.2 Hz,
3H)
| EXAMPLE 2 (resolution). |
bis[{1 -benzvl-4-methylpigeridin-3-y!)-methylamine] di-p-toluyl-L-tartrate |
15 To a solution of 2.5kg of (1’-benzyl-4~methylpiperidin-S-yll}-methylanffme
pishydrochloride in 16 liters of water was added 33 liters of 2N sodium hydroxide.

Solids precipitated from the mixiure. The slurry was diluted'with 43 fiters (.]f
isopropanol and 11 liters of methanel to redisso!ve the solids. Di-p—toluyI—L.-tartzfalnc
acid (6.3kg) was added, with precipitation of solids. The sluny_was hc-aated to reflux
20 fo redissolve the sofids, then slowly cooled to 72°C. Seeds of bls[(‘i-benzny
methylpiperidin-3-yl)—methylamine] di-p-toluyl-L-tartrate were added (1 80gram§),
and the hazy solution was slowly cooled to 15°C. The solids were ﬂltfjer.ed and
washed with isoprop‘énol to vield 5.9kg of 'bis[(‘l-benzyl-4—methylpiper!dln-3~?rl)-_
nethylamine] dip-toluyl-Ltartrate in 4% yietd.  1H NMR (CDsOD, 400 Mfiz). 8
o5 8.04 (d, J = B.4 Hz, 2H), 7.30 (m, 7H), 5.86 (5, 1H), 4.91 (s, 3H), 3.64 (d, 4 = 12.
Hz. 1H), 3.41 (d, J = 12.8 Hz, 1H), 3.09 (s, 1H), 2.80 (m, 2H), 2.40 (s, 3H), 2.22 (m,
2H), 1.92 (. 1H), 157 (m, 2H), 1.08 (d, J = 7.2 Hz, 3H) |
EXAMPLE 3 (phencyphos resolution)
To a solution of 6,83 grams (31.3 mmol) in 250 mil iPA and 10 ml water wais
30 added 7.57 g (+) phencyphos (31.3 mmol), and the mixture was heated to reﬂux- in
order to obtain 2 clear solution, At a temperature of approximately 65° C seeding

crystals with an ee of 80% were added. Crystallization started within one hour and
fforded B6.85 .

the mixture was allowed to reach room temperature overnight. Isalation &
g {47%) with an ee of 98%. The filtrate was c_oncentrated, TBME, water and KCOs




PO, MeOH H3C.. ,,.ONBn CHaHN r COOH 0O JL O HGO HSC ''D CH CDoH 99%e
"2HC NBn 1) Free Bast CH3HN ' 2) OOP | el O racemc 10 SOteecrbD&NRDE 4 A
racem c m xture of the conmpound of formula Il was resol ved: 30 Novenber
2005 W W@HBOE909 PCT/ 1 B02/ 01905 -32 CH3 1' N CN3 CP- F3I/BBIOINF|  Sanpl e

Processing: A conpound of formula Il was filtered through a 0.2 um nyl on
66 filter disc. -31-

were added, and the layers separated. -The organic layer was dried (.NaZSOQ)) and
ihe solvent evaporated, The resulting oil (3.99 grams) was dissolvﬁed in 200 ml IPA
and 10 ml water and 4.4 grams(-) phencyphos was added. The .mtxture was heated .
to reflux and aflowed to cool to room temperature overnight. This afforded 6 grams
5 (41%) salt with an ee of 99.9+% Analyses were performed on the free amine. The
" free amine was obtained ‘by treatment of the salt with TBME, waler and K;COa.

The following schematically fllustrate the methods of Examples 1 fo 3
(wherein Bn is defined as benzyl {-CHzCgHs)):

HsC.,,
HaC.,, HCH, watar, ethanol Z . . 2HGI
' - W NBR
iy NBn i CHSHN‘
CHsHN
tacemic
racemic
4) NaOH : T
HiCu,, 2; diup«toluyLL—ta:trate. : HSC.,””
' . 2HC PO, MeOH . .
T ] ™ > goou
\“ CH
CHaHN s %
o He-o ot
racemic HSG—O)L‘D-(;;H
COOH
99%ee
HsCo. '
HaC., 1) Free Base _ e . HQ F.r,o
" 2HC . Lle ™ o™
N CHZHN ‘ ‘
o0 ' _
racemic m - g9%ee :
10
EXAMPLE 4

A racernié mixture of the compound of formula il was resolved:



5 Procedure: 96% et hanol 4% water as solvent 0.8711 grans of the conpound
of formula Ill, of the filtrate, was dissolved in 5.0 80 Nele@b&®0d5ratio

. of ethanollwater. 1.544 grans of di-15-toluoyl-L-tartaric acid was added
and the MWRPUPERas stirred to obtain a clear solution. THeTHERZHMSN was
allowed to stand at roomtenperature for approximtely 4 hours. The
resulting slurry 10 was filtered onto3%hatnman #2 filter paper and washed
with 4.0 mM of a 96:4 ratio of ethanollwater. The solids were air dried to
gi ve 0.488 grans of the diastereoner salt. 0.488 grans of the diastereoner
salt was suspended in 50 ml of water then 50 m of nethylene chloride was
added. The pH of the nixture was afflusted to approximately 9 using

sat urat ed sodi um bi carbonate fol |l gaed iy & ON sodi um 15 hydroxi de- Upon
conpl etion of the pH adjustnent, [the Iay s were separated and the

- nmet hyl ene chloride |layer was filter through Wiat man #2 filter paper.

Sol vents were then renpved by redyced pressure evaporation to give a light
orange colored oil- Wight not determned. This oil was eval uated by gas
chromat ography. Anal ytical assay: 97. Jesired enanti omer by nornalized
area percent. 20 EXAMPLE 5 Procedure: OO@bethanoI as solvent 0.8714
grans of (9-benzyl-4-nethyl-piperidin X -nmet hyl -am ne was dissolved in
5.0 mM of 200 proof ethanol. 1. 544(§ﬁ3ﬁ€'bf dl -p-toluoyl -L-tartaric acid
was added and the mi xture was stirredyto obtain a clear solution. The
solution was 25 allowed to stand at rUbn1tenperature for approximately 4

hours. The resukbinBe s3ddessi was filtered onto Whatman #2 filter paper and

washed with 4.0 SAthRagok bwatre nylomB@ ik Histls were air
‘dried to give OAG—?@PQ‘H%f?%F'M%w |§ﬂ'csetreer eo!arrge? salt. 30 Novenber 2005 WD

02/ 0969099 PCT/ f Bek keF GRBONST he di astereoner salt was

suspended in 50 ff Wat Eé Qolfr‘rongmametohyieefnteatc.hﬁﬁr@éﬁ?w\%é” added.
The pH of the af 84" a uste

r ox w at ed
sodi um bi cag@ﬁﬂaﬂaegef @keltlowédthﬁyﬂlft?’agﬂ bwﬁﬂ I‘Pt/g%om%g& %ﬁglﬁltgaccg@rrﬁl etion of
the pH adj us gi 2y %%&t%e{ﬁs YR sepasatedeanshlttve. et RYHENeWEH! or i de

e

| ayef was fa rough trnan #2 filte
’ ' allowed to stand at room temperature for apprm:lmatehp 2RSirs. FRL ¥&uligg slurry

f

. 40  was filtered onto Whatman #2 filter paper and washed with 4.0 mi of a 96:4 ratio ©
ethanol/water The solids were air dried fo give 0.488 grams of the diastereomer sa1t

0.488 grams of the diastereomer salt was suspended in 60 mi of water then

lene chioride was added. The pH of the mixiure was adjusted to
1.0N sodium

50 mi of methy
' pprox1mately g using saturated sodium bicarbonate followed by
15 hydroxide. Upon completion of the pH adjustment, the layers were separated and the
man #2 filler paper. Solvenis

methylene chioride layer was filtered through What
‘ light orange colared

were then removed by reduced pressure evaporation to give @

oil. Weight not determined. This oll was evaluated by gas chromatography.

Analytical assay: 97.3% desired enantiomer by normalized area percent.
EXAMPLE 5 '

Procedure: (100% ethanal as soivent)

0.8714 grams of (1-benzyl-4- -methyl-piperidin-3- yi)-meihyl -amine  was
grams of di-p-toluoyl-L-iartaric acid

20

dissolved in 5.0 mi of 200 proof ethanol. 1.544
was added and the mixiure was stirred to obtain a clear solution. The solution was
room temperature for apprcxlmately 4 hours. The resulting slurry
lter paper and washed with 4.0 mi of a 96:4 ratio of
s Of the dlastereomer salt.

25  allowed to stand at
was fiitered onto Whatman #2 fi
" ethanol/water. The solids were air dried to give 0.628 gram:




were then renoved by reduced pressure-evaporation to give ,a light yell ow
colored oil. Wight not determ ned. Evaluation.of the &PINogeokerddot he
anal ytical assay; 90.5% desired enantioner by nornalized area percent. 30
~Novenber W20QB98P 02/ 096909 PCTJ B(J2101905 - 34 EXAMPLE 6 FEA(IBR/MOIAR - 4- Met h
| ~3- rnetli |- 7Hrroio 2.3-drimdin-4-t -amno - i eridin-1- -1 -3-axo-
roionitrile Mthod A5 3R 4R - 1-Ben #34-nmeth E- i eridin-3- 1 -nmeth {-
7N- rrola 2 3-d dmdin- 4-0-anm ne 4-Ch|oropyrrc|o[2,3 d] pyrirnidine (5.37
grans, 34.9 nrnol), prepared by the nethod of Davoll, J. Am Chem Soc.,
82, 131 (1960), which is incorporated b reference. in %és entlrety, t he
product from Ex&f@egrans 6f theaastergoms: aﬁrﬁma)s supRpnded el &% 8 W cfBonat e
(11.4 gr a”%ofrﬁ?oﬁ%r 9@5& NG @9&%@@@ e Wit 6f ineGRixiitd waglaejustlsa ey was

heat ed at m xture was coaled to 9OC$I ol uene (60
m) was ad@aearmmwée!bu%wa@gcsawrﬁ@ér%o% bigarpesaied fAvedi Y PN YT d and the

layers mrh?jj;%?i@ér @E&ﬁjmrﬂ_&@uoﬂ%@%@%ﬂ écﬁl)é%ﬁer\(’eatﬁe %Eirs&@r@gbwﬁéﬁ drpf tnene. The
comnbi ned uene yers were washed wi eat ed ctlvated

th
charcoaf, amaihyleef me@réilee‘é&’ﬁr H¥asuiersd W‘@lghaWGStmﬁ‘i'e#% %t‘?ﬁmeﬁma oM HBorated in

vacuo and tg. feg @«ed%WéJL%leJi bzegghré E@IBRatibn o Gk gt yeifow @pEDEY | acet ate
~and hexaries to a ff-whi

rans an o Ite soli 54% I
336.1 ( M#1) Weigit n@fddeaenwm%vﬁvi"eaéw ol ¥y gll pravides e B?%@F?'d?srsgy %OC%/“ TH
rreta 2 3- delifdddfinorer by nafrudistearddpdigentne product from Nethod A (0.7
gr ans, 21 mmol ) dissolved in 15 rnL of ethanol was added 1.5 nL of 2 N
. hydrochloric acid and the reaction m xture degassed by nitrogen purge. To
the reaction mxture was then added 0.5 grans of 20% pal | adi um hydr oxi de
on carbon (50%water) (Al drich) and the resulting m xture shaken
- (Parr-Shaker) under a 50 psi atnosphere of hydrogen at roomtenperature 25
for 2 days. The Celite filtered reaction m xture was concentrated to
dryness in vacuo




and the residue purified by flash chromatography (silica; 5% methanol in
di choronet hane) affording 0.48 grans (90%.of the titl e3¢dloyenher 200RVS:
246.1 (Mt1l). 30 Novenber 2005 WD 02/ 096909 PCT/| 802/ 01905 -35- Method C 3
3R 4R - AMRIHPE- neth 1- 7H rrolo 2 3-d rinidin-4- | -Bpl/HY2e1905

pi peridi n-1-Y1ll 3-oxo-propic nitrite To a stirred solution of the product
fromMethod 6 (1.0 g) dissolved in 30 " 5 of ethanol was added 0. 82 g of
cyano-acetic acid 2,5-dioxo-pyrrolidin-1-yl ester and the resulting

m xture stirred at roomtenperature for 2 h. The reaction m xture was
filtered through CeliteO and concentrateg in vacua. The residue was

redi ssol ved in dichloronethane h saturated aqueous sodi um

bi carbonate, dijgd 4 X: : [ i deyicamiodt ed to
dryness in vaclua a orolng t|tIe conpound as a

yel low foam LRMS: 313 (M +2E BAR -4-Meth 1-3- neth |-
7H rrolo 2 3-d rimdin-4- 1 anlnomkﬁﬂodanldln 1- | -ethanone To a stirred

I
; - i 8 grans,
0.228 mol) of acetyl chI oride and ﬂgam It| ng m xture stirred at room
tenperature for hour he rea xtur &) gred
bet ween di chl or o‘ﬁ&“ﬁrz&’ﬁﬁﬂ ?;a-g fg@’{‘ﬂ}‘cﬁ gf’n%{ngf rﬁn %i%%?@ﬂa? e%?f\laHC‘,JCB The
or gani c- | aypsthv@sr tBebied. agai Ghat Boc. SB&Z, U3t EMENaMORS, iSdF‘P%@PF@t@érbysodl um
sul fate and concentrate ryne n_v eshdu sarﬂurl fied
by prepar atrF(?f'ée“Fﬁi'?l’ a?fg‘Fet%h'BSr’Pé?%"& ﬁ%’ﬂygfﬁ&%)%o P'%F{:Sa%? thanol in
di i chi omoneidnasie)n efbatth (1g.40g08s, 825 i) wéretchmbined ||rewe*@ﬁfﬁ@umld
colorless ail. The ti U f Oecgy:,g@@u@g by a
met hod anal ‘6ol 'ﬁ“’t?t?c%ﬁ't glérgféf ?gi' %e %'j’a‘tmzl "%57@0%%5 Mﬁg

{60 ml) was added. The biphasic mlxture was ﬁftered through filter ald and the layerts

were separated. The agueous layer was exracted with toluene. The combined

toluene layers were washed with 1N NaOH, treated with activated charcoal, and

15  filtered through filier aid, The toluene was evaporated in vacuo and the residue

crystallized from 2 1:1 mixiure of isopropyl acetate and hexanes to afford 5 grams of
an off-white solid; 54% vield.. LRMS; 336.1 (M+1). '
Method B
‘ Methyl-{(3R. 4R}-4-methyi ptperidln-B-ﬂ(TH—pyrrc!ofz 3-d]pynmtdm-4—1}-arnme
20 To the product from Method A (0.7 grams, 2.18 mmol) c_ilssclved 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
2{5% pal!a'dium hydroxide on carbon {S0% water) (Aldrich) and the resulting mixiure
shaken (Parr-Shaker) underr a 50 psi atmosphere of hydrogen at room femperature
| 25  for 2 days. The Celite filtered reaction mixture was concentrated to dryness in vacuo
‘and the residue purified by flash chromatography (silica; 5% methanol in |
dichoromethane) affording 0.48 grams (30%) of the title compound. LRMS: 248.1
(M+1). '




3R 4R -1- 2-Ami no-ettlanesu{fan f -4-rsreth f- i eridin-3- 1 -nmefb {- 7H
py rrolof2 3 d] pyrmdin-4:yl) -am no Exanple 9 3R 4RD 30 Hbovemiesrd0bon
1-4-meth |- 't eridsri3 1 -meth - 7H rrolo 2 3 30

- d) pyri m Mhe440eHdni ne  Exanple 10 (3RR -FI- PCT/IBO2/0190S

But ane- | -sul fonyl)-4-nethl-piperidin-3yll-nethyl.I1H pyrr 1 2,3_

dl pyrimdin-4-4-amne Exanple 11 30 N&¥enber 2005 WO 02/ 096909 -36 N 5
PCT/1B02101905 3R aR -4-Meth {-3- nmetEl |- 7H rrala 2 3-d rirr~idin-4- |
mno 2 i eridine-l-carboxylic acid isabut i ester Exanple 12 3 4R -4-Meth
(-3- meth 1- 7H rrolo 2 3-d rimdin-4= piperidi - ne-1-sulfon1l1l-eth/
- ro ionarrzide Exarrple 13 1 amnM_fZEEERM’? -b-Mefh 1-3- mefh 1- 7H
rrala 2 3-d ri rﬁ{fﬁdtn_4 Bydnoicarbam c acid

mefh fester
“rimdin-4-

10

15

20

25

30

rralo 2 3-d

| -amino 0i0 ermmw

To = stirred sofution of the product from Method B (1.0 g) dissolved in 30 ml
of ethanol was added 0.82 g of cyano-acefic acid 2,5-dioxo-pyrrolidin-1-yl ester and
the resulting mixiure stirred at room temperature for 2 h. The reaction mixture was

filtered through Celite® and concentrated in vacuo. The residue was redissolved in

- dichloromethane, washed with saturated, aqueous sodium bicarbonate, dried over =

“sadium sulfate, filtered and concentrated to dryness in vacuo affording 1.1 g {(86%}) of

the tifie compound as a yeliow foam. LRMS: 313 (M + 1).

: _ Example 7

H(SMR}-rt-Me@Iu3~jmeth_yl-t’7H-pvrmIorz.,3-d]pyrimidin-ci-yl)-amin_oj-
' piperidin-1-yl}-ethanone
To a stirred sclution of the product from Method B (0.03 grams, 0.114 mmol)

dissolved in & mL of 10:1 dichloromethane/pyridine was added (0.018 grams, 0.228
mmal) of acetylchloride and the resulting mixture stirred at room termperature for 18
hours. The reaction mi~xture was then partitioned between dichloromethane and

saturated sodium bicarbonate (NaHCQs). 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 chromatagraphy {(PTLC) (silica; 4%

methanol in dichiorometha-ne) affording 0.005 g (15%) of the title compound as a

colorless ail.
'Fhe title compounds for examples 8-31 were prepared by a methed

analogous to that described in Example 7.

Example 8
(3R 4R)-[1-(2-Amino-ethanesulfony{}4-methyl-piperidin-3-yl]-methvi(7TH~
errcloﬂ!ﬁ-d]p?rimidin—«i-yl)-amine
_ Example 9 :
(3R, 4R)~{1 -Ethanesuifonyl-#-methvl-pip_F_lridin-3-y!j-metlul-(?i_—l-pyrralo[zil-
dipyrimidin-4-yl}-amine
Example 10
(3R4R)-[1-(Butane-1-sulfonyl}-4-methyl-piperidin-3-yl]-methyl-(7H-pyrrolo[2,3-
dipyrimidin-4-yh-amine Co
| Example 11




-isobutyram de | Exanple 15 3R 4R)-(1- Met hanesulfon eridin-3= DI E |

-met hyl - (7H pyrrol 012, 3-41pYrimd in 4-Yl)-am ne Exanpb@®ENdentrrdDdos 3- |
-meth 4-0-amne 1s-((3R 4R)-1- Et hanesu)fonYl -pj | 7HpVrrolo 2 3-d rimdin
. 30 Noveé¥®ersggys WD 11211196909 -37 17 Exanpl e-17 3R 4RTRNERRIYS1- ra
~ane-|-sulfon nic PCT/I B02/(1 19(15 eridin-3-VI1-(7Hpyrrolo[ZL3_ d imd
n-4- | -amine Exanple 1S5 3R 4R - 1-3Butane-l-sutfon ! Rill eridin-3 y!
-meth |- 7H rrolo 2 3 drimdin-4- 1 -amne Exanple 19

E&&R}-4-Methyl-3-[methyl;(?H;p_yrrolo[2,3-d]pvrimidin-§_-yl)~ami nnl-

piperidine-1-carbaxylic acid isobutyl ester

Example 12
N-(2{(3R 4R}-4-Methyl-3-Imethyi-(7 H-pyrrolal _2,3-d]pyrimidin-4-yl}-amino]-
5 piperidine-1-sulfonyl}-ethyl)-propionamide
Example 13

{2-{(3R,4F§-d.«Mathyl-3-[methyl-(?H-bvrrolojz.S-c_ﬂpvrimidini-yl)-aming]:
piperidine-1-sulfonyl}-ethyl)-carbamic acid methyl ester
Example 14
10 N-{2-{(3R 4R}-4-Methyl-3-methyl-{7H-pyrrolo[2,3-d] pyrimidin-4-yl)-aminol-
| piperidine-1-sulfonyi}-ethyl)-isobutyramide

Example 15 -
{3R,4R)—{1-Methanesuh‘onyl-piperidin-B-yl)-methyi-(?H-pvrralon_@-d]Eyrimidim

A
i

4-yl}-amineg
15 Example 16
{{(3R,4R)~1 —Ethanesulfonyl—piperidin-3-ymmethyl—ﬂH.-pvrroln[Z,?m—d'u:_wyrimidin-

4-yl}l-amine




2.2-1limeth N 3R4R -2 4-meth -3- neth I- 7H rraia 2 3-d imdin-4

|)-ami no eridine-I.sulfonyl}-ethO 10 Exam | e 20 ropi onashiNdeesmsberdRps 4- Met h
-3- meth !'- 7Hrraio 2 3cf -rimidin-4- ! =arrtirio - _2y 2y en idin-1

- - 3- oxo- -Wioop/apesogar bam ¢ acid tert-but Examle 21 Meth 1PCIRBERIIG- me#h
i-1- ro ane-l-sulfon 15 pVrrolaj2.3-dl pYrimdin-4 1 -amne Exanple 22
3-Ami no-1- 3R 4R -4-nethyl - 3- nme#h #37~7H rrolo 2 3-d rimidin-4- i

am nol-piperidin-1 vyl -prapan-1-09e Examle 23 20 2- Met hox -1- 3R 4R
-4-meth 1-3- nmeth 1- 7H rrola 2 3-d rimdin-4- 1 25 arnino - 'r eridin-|-
1 -ethanorre Exanmple -4 (- rrolo 2 3-d rimdin-- Z-Dineth tam ng-1 3R 4R
-4-meth {-3 neth I- Mi -amno - E@Eﬁ’im_ﬁ-l | -ethanone Examle 25 3 3R
4R -4-Meth 13; 7H i eridin-1
VI1-3-OXO-P r

- e ert-but. | ester Exanple 26 3 3 3
Trifluora-1 3R AR -4-neth 1-&121@1311@—!?-—\%!#!3—%' A-VPRWIES 6 2 3-¢i rimdin-4 30 ra

an-1-one 30 November 2005 WO 02/ 0868R5-138

5 (3R,4R)-[1-{Butane-1 -sulfanyl) -}_ﬁperidin-3-yl]-methyl-(7H-pyrroIo[Z,3-
d]pyrimidin-d-ylhz!mine
Example 19 _
| 2,2-Dimethyi—N-((3R.4R)—2-{4-methyl-3-{methvl«(7H—pyrrcIo[213-d]pyrimi.din-{- '
yI)—aminq}-pip_eridine-1asuIfonyl}-ethv{)-pr'opjonamide
10 Example 20 |
' (3;{(3R.4R)-4-Methyl-ﬁmethyl-C!H-pyrrota[&&d]pvrihﬁdin-4-vl)-amir_70j-
piperidin-1-yl}—S-oxmpropyIkcarbamic acid teri-butyl ester
Example 21 )
Methyl-[(3R 4R} 4-methyi-1 -(propane-1-s ulfonyl)-piperidin-3-yll-(7H-
15 pyrroio[2.3-dl pyrimidin-4-yl}-amine
| Example 22
2-Aming-1 -{(3R,4R_)-4«methyl-3-l’methyl-{?H-pvrrolDIZJS-dlpyrimidin-d-ﬁ'l)-
T aminol-piperidin-1~yi}-propan-1-one
Example 23
- 20 2-Methoxy-1 '-{(3R,4R)4~methyl—3-[methyi-(7H—pyrm!n[zﬁ-d'ipyrimidin-dﬂl)—
aminoi—piperidin-—*! ~yi}-ethanone
Example 24
2.Dimethylamino-1 -{(3RAR}-4-methyl-3-[methvl~(7H-pirroior2,3-d1pyrimidin-4-
vl}-amino]-piperidin—1 -yl}-ethanone
25 ' Example 25
(3-{(3R 4R} 4-Methyl3-fmethyl-TH-pyrralo[2,3-dlpyrimidin-4-y))-amino}:
pspendm-‘l -y[}-3-ox0-prapyi)- carbamu: acid tert-butyl ester
Examgle 26
3.3,3-Trifluoro-14(3R AR)-4- .methyl-3-[methyl-(TH-pyrrolo{2, 3-djpyrimidin-4- l)_
30 ammn]-pupendln—‘l _yl}rpropan—‘I -ohe




Exanpi e 27 N-(24(3R 4R)-4- . Meth 1-3- meth |- 7H rr'olo 2 PCT/| B02/ (11905

3-dlpyrimdin-4-Yl)-anina i eridin-1- | -2-oxo-eth | -ad@Nervémbere200Exanpl e
28 3-EthoxY-1R ~R ,4-nmeth 1-3- nmeth 1- TH rrfl[a 2 3-d rimdin-4 -amno -
i eridi nWO04096%8ar (- 1-ane. Exanple 29 -d rinldin-4- | -affHBI2ZBRIAR - Met h
t-3- methyl - 77H rrolor2,3 r eridine-l-carbox lic acid nmeth | am de

Exanmple 30 3 R 4R)-4-Mehl-3- meth |- 78 rolo 2 3-d rimidirt-4- 1 -anino 10
ppi eridine.l-carbox lic acid diethlamde Exa_ : RLe 31 3R 4R)MethYl 4-neth
|.1- 2-meth iam ho-efharr snlfon 7Hpvrroiof 2,3 d Vri idin-4_yi 30

Novenber 2005 WD 0210969{}9 PCT/ 111302/ 01905 -39 Clains ~. A nethod for
resol ving enantioners of a corrpounﬁl‘ﬁﬂﬁiﬁ&zm ng the structure of the -

formula: RS ¥ g addi tion
salts thereo iCo y accepta Ei aceiae addition salts thereof and

free base thereof : Meremﬂ@lﬁa_ﬂ}—@!@w

Example 28
5 3-Fthoxy-1-{{3R,4R)4-methyl-3-[methyi«(7 H-pyrrolo{2,3-dlpyrimidin-4-
yl}-aminol-piperidin-1 —v&-prg;a’nA ~one
Exarnple 28

(3R, 4&4-Methyi—3-[methyt «{7H-pvrrolol2,3- djpyr:mid;n-4—vl)-amrnoL
: plpendmeﬂ-carboxyllc acid methylamide '
10 _ Example 30
(SR.4R)iMethyi-i—[methﬂ-L7ltpyrro!c[Z,S—d'{pyrimidin-4-vl}-amilnok
piperidine-1-carboxylic acid diethylamide
Example 31
(3R.4R}-Methyl-[4-methyl-1-(2-methylamino-ethanesulfonyl)-piperidin-
15  3uwil-(7H-pyrrelo]2,3.dipyrimidin-4-yl)-amine




R4 is selected fromthe group consisting of hydrogen, (G -C8)alkyl, (C1-
C$) al kyl sul fonyl, (C2-Ce)al kenyl. (C2-Cs)al kynyl wherei g0iNwembéy2005al kenyl
and al kynyl 10 groups are optionally substituted by deuterium hydroxy,

am no, tWiOf‘P(%(r‘)@?ret hyl, (G 4)al koxy, (C,-C6)acyloxy, (E€ECIEBYZAIRG] ami no,
((C -Cgal kyl)2~am no, cyano, nitro, (C2-C&) alkenyl, (C2-C6)alkynyl or

(C -C6)acylamno; or R4 is (C3-Cf0)cychgai kyl wherein the cycloal kyl group
is optionally substituted by deuterium hydroxy, amno, trifluoronethyl,
(C, -C6)acyl cxy, (Cl-C5)acylamno, (G -Cr,)al kylamno, ((C 15

C6) al kyl ) zam no, cyano, cyano(C, -C6)al kyl, trifiuoronethyl (C -C6)al kyl,
nitro, nitro(C7,Calkyl or (C-C$) acylcemmano; R5 is (C2-C9)heterocycl oal kyl

wherein the heterocycl oal st be Ski t ne.to five
carboxy, cyano, am ni‘, de’gt Ertﬁ%%épﬁsg%%ﬁ“a"f'eg'g'-%égfa#bﬁﬁ?m?og%%@) al koxy,
hal o, (C, - Ggstacyte oi(ita fo@)tal kyl am no, am no(Cl-C6)al kyl, (C, 20

C6) al koxy-CO- NH, (G -C6)al kyl am no- CO-, (C2 sCe) ai kenyl, (C2 Ca) al kynyl,

(Cr- Ce)al kyfam no, am no(Cl-C6)al kyl Roxy(Cl Co6) al kyl,
(C1- Co) al koxy(C1-C6)al kyl, (Ci- )acyl (C, -Co)al kyl, nitro,
cyano( Cl1- C6) al kyl, hal o( C1- C6) al Ryt ,af )@ C6) al kyI trifluoronethyl,

trifiuoromethyl (C, -C6)al kyl, (Cl-GCs) cylamrto (Cr7-
C6) acyl am no( G - CG)aI kyl, (C,-C6)al Koxy(Cr-Ce)acyl am no,

ar ni no(g1- gf.é;-}r%%éé né EB%EQ% Mﬂ Q&altﬁé’r‘eo pharwaéel.%trcally

(C, -06)al kyl amno 2am no cyft,

R 5R16N- coageptathemd@@fc @:altsckbyrgpmm ffee(bzasm)eaﬁ yI S(Om R15R16NS(.O) m
R15R18NS( %kg@bah kyb, R75S(0)m R 6N, R1sS(C)nRL6N(Cr- C6)al kyl wherein
mis 0, 1 or R15 and R16 are each independently sel ected from

hydr ogen or (C1R£é§) sRIRGIEd Tegm dheyasrip Bansishies PbMENCEeBo(GuswifiedC2005 VI VO

021096909 BOHIGBARN RIS ARurNC, COIRPPMEBIITI ald akiyeardfaghar ei n a is
0. 1 %b 3’gr0ups areboptlona{ly suLstrtuted %y aeutenu Cmy!ﬂrrr]a()jcf %%}go erglx}clnrome?hyl ](C1—
Coalkoxy, (C-Celatyioxy, (Ci-Cealkylamino, {((C-Ce)alkyl):aming, cyano, niiro,
(CrCelalkenyl, (CxCslalkynyl or (Ci-Celacylamino; or R* is (C3-Colcycloalkyl
wherein the cycloalkyl group is opfionally substituted by deuterium, hydroxy,
amino, trifiucromethyl, (Ci-Cs)acylaxy, (Ci-Ce)acylamino, (C+-Cealkylamino, ({Cy-
15 Cgalkyl);amino, cyano, cyano{C;-Ce)alkyl, tr'rﬂuommethy[(Cng)aikyl, nitre,

nitro(C;-Ceg)alkyl or (C~Cglacylaming, |

R_5 is (CCs)heterocycloalky! wherein the heterocycloalkyl groups must be
~ substituled by one 1o five carboxy, cyano, amino, deuterium, hydroxy, (C-Cs)alkyl,
{Ci-Co)alkoxy, halo, (Ci-Celacyl, (C-Cealkylamino, arino(Cs-Ceatkyl, (Ci-
20  Cyalkoxy-CO-NH, (Cy-Cslalkylamino-CO-, (Cr-Cglatkenyl, (Cz-Cs) alkynyl, {(Cy-
Ce)alkylamino, amino{Cy-Cs)alkyl, hydroxy(Cs-Cg)alkyl, (C,-Ce)alkoxy(C}-Cs)alkyl,
(C4-Cs)acyloxy(C-Celalkyl, nitro, cyano(Cr-Celalkyl, hala(Cy-Celalkyl, nitro(Cy-
Cs}atkyl,\ trifluoromethyl, - triflucromethyl{Cs-Cg)alkyl, (Ci-Ce)acylamino, (Cs-
Co)acylamino(Cy-Ce)alkyl,  (Cr-Celalkoxy(Cr-Co)acylamine, - amino(Ci-Celacyl,
25 amino(C-Ce)acyl(Cs-Ce)alkyl, (Cy-Celalkylamino{C-Cs)acyl, ((Cy-
Ce)alkyl),amino{Cs-Ca)acyl, RPREN-GO-0-, R¥R*N-CO-(C,-Ce)alkyl, (C-Cealkyl-
S(0)n, RPR™NS(O)m RPRNS(O)m (C1-Celalkyl, R1°S(O) RN, R*S(0)R™N(C;-
Ce)alky! wherein m is 0, 1 or 2 and R™ and R'® are each independently selected

" trom hydragen or (C~Cs)alkyl; or a group of the formuié




[

. 2005 WO 02/ 0969

dis 0, 1, 2, or 3; 5Xis S(O, whereinnis 0. 1 or 2; oxygen, carbonyl

or--C(=N-cyano) ; Yis S(O, wherein nis 0, 1 or 2; oB0deverohgn200and Z is -

carbonyl, C(OO, C(ONR. or S(O" whereinnis 0, 1or 2, R, R7, R R Rl
and R' ar"é‘)@%(@fw)(i‘)ndependently sel ected fromthe group conEFE’W‘H@l‘%}’ﬁ .
hydrogen or (C -C, )al kyl optionally substituted by deuterium hydroxy, 10
am no, trifluoronmethyl, (C, -0C6)acyl oxys#XC, -C6)acyl am no,’

(Cl-C6)al kylarnirto, ((Cr7 Cg)al kyl)2am no, cyano, cyano(.Cl-C5)al kyl,
trifiuorornethyl (Cl-C6)allcyl, nitro, nitro (Cl-C6)alkyl or
(C-(::4)acylam no; R 12 is carbony, cyano. am no, 0xq, deuterium
hydroxy,. trifluoromethyl, (Ca-Cr')alkyl tritluor thhyl (C1-G al kyl,
(C -C5)al koxy, halo, (Cl-CB)acyl, (Cl-Cg)alkyiamn I( Cl- 15 (%) al kyI )z
am no. arni no(Cl-C, ,)al kyl (X{C1- CG) al kexyr®O NH, ( Nga) al kyb-5r ni no- CO-,

(C2-C6)all <en (C2Co)~al kynyTs ) al k , hydr (Cl C6) al kyl ,
(C1- Cg)al kti xy 5)§1I kyl, (C, - )acyl oxy(C1- &6) al kyl , n| %ro,

cyano( Cl- Ca) af kyl , hal o(Cl- CB)altk\l{, nitro(Cl-C6)al kyl, trifluoronet hyI
triffuoromethyi (Cl-C6)al kyl, (Cil- acyl am no,

(C, -C6)acyl am no(Cl- C6) al kyl , (Cl-C6) al koxy(Cl- C6) acyl arni no, 20

am no( Cl- CGacyl, arnino(C, - 06) acyl (C1-C, ,)al kyl,

(C1-CB) al kyl am no( C1- Ce) acyl, ((Ci1- Ca)al kyl )2am no( C1- C6) acyl”

R15R16N- COW% 'g%g% N, ‘gl C6) al kyl, Ri 5C(ONH R150C(0O) NH, R SNHC(O) NH.
(C, - 06) al kyT"e& )alkyl S(Ort,-(C -Ca)al kyl, R 5R NS(O,h,

R15R 6NS( Om (Cb-é;@),a‘arkq/g ar%B(’@PmrﬁéﬁNDM‘EiS( O nR18N(C1-C,)al kyl wherein
mis O, or %gg Rt6 are each independently selected from 25
hydrogen or (C ? ky 'said method conprising the steps of _ a) mxing a
racem c5m xtur eX)S Sﬁhhmﬂﬁmnss Oft ca2cemprouprhondat - AENFYa"Yhe structure of

said fornula; i 9‘35?‘? g,ﬁ:}yem td11q3r§ec§gg%?ﬁsg Zgnmpound having a 30 Novenber

I ned st'ereospeci ICIt to forma solution and
Wth said resol ﬁlﬂgarétg@fttc(@éﬁln§(0t!%§b5@}ofvh%?ﬁd1"ﬁa WPt4 at | east one but

not all of sai dR@nﬁﬂwc’ﬁer@%ﬂdh@fgrb%acmrnaewdteaﬁﬁsei&@mmrnltrswgraafbd at
| east one of said enantiomers, b ovmn the m nd for a tine

suffici ent essiginesihedBgenat {%TC"’ alkyl optionally subshtutecyﬁ:y deuterrurn yaroxy,
10 amino, triflucromethyl, (Ci-Celacyloxy, (C-Ce)acylamino, (C+-Cslalkylamino, ((Cq-

'Cg)a!kyl)zamino, cyano, cyano(C-Cslalkyl, trifluoromethyl{C-Celalkyl, nitra,
nitro(Cy-Ce)alkyl or (C,-Cs)acylamino;
R'2 is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifiucromethyl, (Cr-Cs)alkyl,
, trifiuoromethyl(C-Ce)alkyl, (C,-Cealkaxy, halo, (C1-Cs)acyl, {C-Celalkylamino, ((Ci-
18 Cyalkyl); amino, aminb{C1-Cﬁjalkyl, (C1-C5)a[koxy-CO~NH, {C4-Ce)alkylamino-CO-,
(CrColalkenyl, (CrCe) alkynyl, (Cr-Colalkylamino, hydroxy(Ci-Csjalkyl (Cy-
Cylatkoxy(Cs-Cglalkyl, (C+-Cs )acyIO)\V(Cng)a]ky'f nitro, cyano(C1-Ca)alkyl halo{C;-
Ce)alkyl, mtro(C,-Ca)a]kyl, triflioromethyl,  triflucromethyl{(Cs-Celalkyl,  (Cs-
Ceslacylamine, {C+-Celacylamino(C,-Cglalkyl, (C+-Cs)alkoxy{C-Cg)acylamming,
20 amino(C,-Celacyl, amino(Ci-Cslacyl{C-Celalkyl, (C1-Celalkylamino(Cr-Ceacyl, ({Cr-
' ca)afkyl)zamiha(c1-c5)acy1, RUR'EN-CO-O-, R™®R'®N-CO-(C;-Cealkyl, . RC(OINH,
RSOC(ONH, R™NHC(O)NH, (Ci-Coalkyl-S(O)m (C:-Co)alkyl-S(O)n=(Ci-Ce)alkyl,
R®RENS(O)r, RPR™NS(O) (C-Coalkyl, R°S(0)m R™™N, R™S(0)R™*N(T1-Co)alky!
wherein m is 0, 1 or 2 and R” and R™ are each independently selected from
25  hydrogen ar (C,-Celatkyf; | ‘
' - said method comprising the steps of:
a) mixing a racernic mixture of enantiomers of a compound, con‘rammg

the structure of said formula; in a solvent, with 2 resolving compound having a




5 precipitation -of a stereospecific enantioner of the racem c m xture from
the solution and wherein another of said enantioners r&hdpysnber28d
solution; and c) depending on the stereospecific enantioner of the conpound
~which wmeodesieped, collecting either the precipitate andP@@UBORAIMNG it or
collecting the solution wth contained other of said enantioners and
recrystallizing the enantioner 10 ce#it-ained in said solution, 2. The
method of claim11, wherein said resolving conpound is selected from
tartaric acid and its derivatives and adeno acid and derivatives thereof.
3. The nethod of claim2, wherein said tartaric acid derivatives conprise
tﬁl uoyl haggﬁr%gn%%bsge@[ﬁhw,itc faroi ﬁsscilmiostMe@@bé&@g;%o‘ﬂ%fag?'ﬁa? | on. 15 4.
The net hod of claim 3, erein t [ I ritpaikisve fosmdi - p-

t ol uoyl - Loeraienpl @'“Qﬁ‘igdwa"s.a?ﬁé rorg? t%%gltngg la%lo‘g%lm 2, wherein the adeno acid
CONPr I SES pfechitaRhEsHEAIRRG Said Gt leTbe et rejd ea8nteMEF M 1, wherein ;(r[\te conpound
is CH3 "-~NCH3 7. The t hod. of i sahesicknt facalioanspbsiactial s ‘
converted to aR acPIPYaRR ir@gtugeaﬁogt%‘g%#?ﬁi{seof pr,i or toh% igﬂ,ﬁ&$50| ution

step. 8. Thaigmatidios obtecdcapenific, enshtiorasl g AcHBGTEE O T s 2. 25

hydrochl oride salt form .9,. Eihod Gh ahilsdlutihaneéi n the tenperature
at which the th"'é“é’b?’?ﬁ%%r?f 3%'%£B$netm pi ta{ﬁ)nr? i s, eff eﬁ{hedm}ns O&(%i Fﬁﬁf‘)
tenperature and)t hedeperdingsomibe strspesPERAR SBEBIRMSF BUTHEUPS. ‘6 venber
2005 WO 021Q969Q9 10, T ShiGifate b Parfyingviiexr eblectife theysotudien| or i de
salt of the e%ﬁ?ﬁpﬁﬂiﬁ 'nlgs‘g 8{1%3% rllpg_aa sol vg i sel iag[t ed fromthe aroup
consi st i nguef comtinadadther of rgitoEnanteners pEoleCEEEEEIN (1 6.
t et rahydr of ur an.. .wat. .0l uene, ethyl acetate di chl or onet hane

. ed in l&\ Ealuﬁd?\, 5 y ! !
ateh OetCﬁa{? 2 é\é\%Trt'rale);;elirzoecisoftévaeiée']?{fdherein said resolving compound is selected

from tartaric acid and its derivatives and adeno acid and derivatives thereof,

3. The method of claim 2, wherein said tartaric acid derivativgs
| comprise toluoyl and benzoyl tartaric acids in stereospecific conformation.
15 4 - The method of claim 3, wherein the tartaric acid derivative is di-p-
toluoyl-L-tartaric acid. | |
5. The method of claim 2, wherein the adeno acid comprises {-)
phencyphos. -
-B. The method of claim 1, wherein the compound is
CH, H
N\
CHy
N
20 : .
7. The method of claim 1, wherein the compound is converted 10 an

acid addition salt‘ form thereof prior to said resolution step.
8. The method of claim 7, wherein said addition saft form is a.

25  hydrochioride salt form. , ‘
9. The method of claim 1, wherein the temperature at which the

resolhtibn and precipitation is effected is ambient temperature and the fime is no

rnore than about four hours.



5 91. The nethod of claim9, wherein said solvent in which the
hydrochloride salt is fornmed conprises ethanol with a n3hdpvemipr00of

tol uene as cosolvent. 12. The nethod of claim11l, wherein the solvent is
sel-ect edWo exfiott®e group consisting of ethyl acetate, tolREFHBI2/01905
acetonitrile, heptane, water and m xtures thereof. 10 13. The nethod of
claim1., wherein seeds crystals of th&-precipitating enantioner are added
to facilitate said precipitation. 14. A nethod for preparing the conpound
of the formula 15 or the pharnaceuti cal ly acceptabl e salt thereof; wherein
Rl is a group of the formula whereiny is 0, 1 or 2; R4 s (%ted from
the group consifdingrref rwiesc@eniaitC; GBjeadikythe Hygrachimsdesyal R§ Rl f onyl |
(C2-Co6) al kenyl, (C2-C,,)al kyn oY nediadolal kynyl
groups ar eCIPRIUSH A f@m%b%ﬁ%"ﬁ‘{eegh%&%@&{"ﬂﬁhgrﬁg yc&?{g@ﬂ"b am no
trifluorongihydl, idofiopakd) alckipxifrile ( &trabBjratiydro xyatey GGLL’EG?'aFWIFEﬁ‘F?‘ﬁo

((C -cd) al kyl') 2am_no, enyl, (Cr C6)al kynyl or
(Ct-C3) acy Figipreget tlﬂ”elzég‘i?'gm?@?n%?la cy%ﬁeﬁqﬁé@lﬁ(mherel n the Syg! qal kyl group
is. optgonally $1JbstTtteutreelthbty die wiami &m W*Fﬁf@!f‘oi’g‘f 59vefii < '

E E in I ug 0 )WE;C!%W%@ g@ iloré\eggmpggés %hal)c.:cg%(thaamﬂ%r afrﬁﬁﬂtCH)talhknyé asri no,

' - . no,  cyano( ) al kyl

trifl uorone@gkmweﬁ{.? CG)aI kyI nitro, nitro(Cr-Cr,)al kyl or

(C, -Co)acyl am n i r rid 3elPERd frifltzd grom@( I1ISR5 s
(C2-C9) het er ocy oaI "\%ﬁggd %Q&ﬁéwﬁ'eegéég%@%%gllk i r ) zé

subst i t ut edodeystiagef dtigyi iaceletep@hbc)ﬂ;ﬁcew&rﬁe "ﬁ?ﬁaﬁ% W%ét?ﬂ’g %ﬁﬁestt' Tr Xy
(Cl-Cs)al . kyl, _{Cl- ( it crfsGls 66 Yrad Ky:txamaiunmlo

am no( Gi- C6) aI ky (% “ﬁ%% QQL'&C& ﬁﬂ‘er@ﬁﬂm CG)CQI( kygi anhi no- CO-.

(Cz- Co) al k@ﬁaﬂnpm@r are@yided foyfagilitate S@G precibiighyh kyl ami no, ami no(Ct - C6) al kyI
“hydroxy(C, -Cs) al e Conbiind of thd Bimdpat yl oxy(C, - Ca) al kyf
nitro. cyano(C, -%:6) aﬁ&%ﬁ%ﬁht’%ﬁ &)Eal kyl . nc: tro(C, -- Co6)al kyl,
trifluoronmethyl, trifluoronethyl (C, -C5)al kyl. (Cl-C) acylarnino, (O' -

C6) acyl am no(C1-CS) al kyl, (C, - Ct&al koxy(Cl-C,,)acyl arrai no,

ar ni no( Cl1- CB) acyl , R

\ 7]
>
/
N _
NTH

15  orthe pharmaceuticalty accéptable salt therecf; wherein
~ R'is a group of the formula _
5
R
4 /
N
~—\-LW‘

wherelnyis 0,1o0r2
R* is selected from the group consrstmg of hydrogen, (Cq-Ce)alkyl,
20 Cealkylsuifonyl, (Co-Ce)alkenyl, (Co-Ce)alkynyt wherein the alkyl, alkenyl and aikynyl
" groups are opticnally substituted by deuterium, hydroxy, amino, trifluoromethyl, (C+-
C,)alkoxy, (C1-Ce Jacyloxy, (C.-Ce)alkylamnino, ((C+- -Cg)alkyl)zamino, cyano nitro,
(C-Ce)alkenyl, {CxCelalkynyl or (C1-Ce)acylam1no or RY is (Cs-Cm)c:ycIoaIkyi
. wherein the cycloalkyl group is . optionally subsfituted by deuterium, hydroxy,
25  amino, trifftuoramethyl, (Cs- Cs}acytoxy, (C4-Co)acylamino, (C;-Ce)akylamino, ((Cy-
Cs)alkyl);amina, cyano, cyano(C;-Ce)alkyl, tnﬂuoromethyl(Q -Celatkyl, nitro,

(Ci-

nitro{C4-Cs)alkyl or (C,-Ce)acylaming;




am no(Cl1-C,,)acyl(Cl-CS)al kyl, (Cr-C6)alkylarnino(C,-C6)acyl, ((ClL 10_

C6) al kyl ) 2arni no(C, -CQ acyl; R 5R 6N-CO- O, R15R 6N- CO- pONo@ayberidoDs
(Cl-C6)alkyl- S(On,. RSRIONS(O,.. R1I5R 6NS(O)m(C CG)ai kyl , R15S(O)'

R 6N, omR aN(C, - CS)al kyl wherein mis O, and

are e?%ﬁﬁfn (ejﬁ'éndently selected from hydrogen or (Cl %?@ﬁ@'lm'ﬂ' a group
of the formula It 7 (CRSR )a (X) (CR Rlo) {Y)e ~ (2 g 15 wherein ais 0, 1,
2,.3 0r 4, b, ¢c, e, f and g are each |ﬁdependently Qar 1; dis 0,1, 2. 0or3;
X is S(On wherein nis 0, 1 or 2; oxygen. carbonyl or--G =N-cyano)-; Y is
S(O,, wherein nis O, 1 or 2; or carbonyl; and 20 Z is carbonyl, C(O O,
CONR- or pgd R11 are each

i ndependent I y Seﬁé%&ggetﬁpgyﬁqulfg{l ‘ﬁ%?fﬁ'ﬁ' thzec%‘ﬂ%mg’(‘%q%(y ?ro}\%dﬁé%en or
( C1- CB) atggggt,tgtgglbgr&ﬁ,lew ivehattidxy] edhnbyadinot dedtariymhiydicory (Caedbig,

trifluoroniefh (Cl-Ce) acy. m ]- kyd-am no,
((CL- Cs)&rky) k?ém rﬂ?‘o &lﬂ%c%% 8&%&%@@4@ riclo (- CHIRN VA
t r| f1 uor ar Ratdypld EnCA - &y hlkcylandinaCo- 2%CaCHnBEG- @eyélakyer'ky@yl (Cr
arnino;, RY2 i a Lt _g ydroxy,
fr| flcg dn¥ SERITING.( BT A @%a{alﬂ( f‘?"?rg’éﬂgheﬂﬂﬁ?“(c@( %Fk fk B) al koxy,
hal o, (CICC&),)@Qbey(tC@:,,)@&)'aI kl}ttcamcmC)(@( Gs)a!kﬂB) QPM@ )Qs)al no“'tro
am no( C, ) al ks Flicid) O- R12 30
Novenber CZ%%? Y‘B"z’?‘%’é’%@ WB@%‘%‘%OS 44 (éz )ggc?’?enyl (@82 Co6)
al kynyl , duRcyBajia(@yCaltiyd, hifarCsk eV GeFarRAmingC, - Armino(Cr-C
amino(CCs)acyl(Cy-Cs)alkyl, (C+-Cg)atiylamino(C,-Cs)acyl, ((C.—
10.  Cgalkyl);amino(C-Ceacyl, RPR¥N-CO-0-, R"R¥N-COAC,-Celalkyl, (Ce-Ce)alkyt-
SO}, RFR'NS(O ), RR™NS(O)n (C1-Co)aliyl, R¥S(0)e RN, R¥S(0)mRN(C;-
Ce)alkyl wherein m is 0, T or 2 and R and R* are each independently selected
from hydrogen or (C1-Cg)alkyl; or a group of the formula i

._ X ' (CR°R™) /C >\
~v / b\ N K(y)

/\ (CRSRT)a
I a
R
C

" 15  whereinais0, 1,2, 3 0r4;
‘ b.cef and g are each independeatly 0 or 1;
disq, 1 2. or3 )
Xis S(O)n wherein n is 0, 1 or 2; oxygen, carbonyl or ~C(—N—cyano)
Yis S(O)n wherein nis 0, 1 or 2; or carbanyf; and
20 ' Z is carbionyl, C(0)O-, C(O)NR- or S(0), wherein i is G, 1 or 2
R, R, R®, R?, R" aad R" are each independently selected from the group
| oonsusﬁng of hydrogen of (C,—Ce)alkyl optionally substituted by deutenum hydroxy.
amino, tﬂﬂuoromefhyl (Ci-Celacyloxy, (Ci-Celacylaming, (CrCs}alkylamzno ((C+
Ce)alkyl)amino, cyano, cyano(Cy-Celalkyl, trtﬂuommeﬂlyi(c,-cg}alkyl, ‘. nitro,
25 mtm(C..—Ca)aikyl or (C,~C.;)aq/!ammo '
R%is carboxy, cyana, amino, oxo, deuterium, hydroxy trifluoromethyl, (C,-Cs)alkyl,
tﬂﬂuoromemyl(C,—Cﬁ)a{kyi {Ci-Cq)alkoxy, halo, (Q«Cg)acyi (Cs-Co)alkylamino, {(C+ -
Calalkyl), amine, amino(C-Ce)alkyl, (Ci-Colatkaxy-CO-NH, {C+-Co)alkytamino-CO-,



C3) al koxy(C, -Cr,)al kyl, (C, -Cs)acyloxy(C,-C6)alkyl, nitro,

cyano(Cl-C6)al kyl, halo(C,- C6)al kyl, ni ro(C, -C6)al kyl 30Novéinber i@t hyl ,

trifluoronmethyl (C, -C6)al kyi, (Cl- C6)acyl am no,

(Cl1- CG) a¥%Q &iom¥e C, - C6) ai kyl, (C, - C6) al koxy( Cl-C6) acyl ani Hel/1B§2/01905

arni no(C, -Cs)acyl, am no(C, -C6)acyl (C, -Cc)al kyl,

(C1- GCs) al kyl am no(Cl-C$) acyl, ((Cl- Cai kyl)2am no(C, - C6)acyl,

R1IsR16N-CO- O, R 'R16N CO (Cl-C6)al kyl, RI5C(ONH Rj50C(0O NH, RL5NHC(O) NH,

(C -Cs)alkyl-S(Om (Cl1-C6)al kyl -S(O,,-(C, -0C6)al kyl, RISRI6NS(O m

Ri 5R14NS(O m (C1-C6) al kyl, R 5S(O m RN, R15S(0O) nR, 6N>&C - CSS%aIl Ky wherein m

is 0, 1 or(QantkeRyS 4DACHR Slland, eieHCardyansentyJovErecddtf rém 10

hydr ogen or. .(Cl- CO) al . R2 Ak 8z 1RAC Rirb N deRendenhhlyy sedle@ed from
R e e A o e

th , doxy, nitro,
ca?bg;sgp(@ai@")arhike:{ﬁyic,a)a(l@- m@yquﬁ;{.i UQWPSFQG%&HK%@?‘FW RGN
trifl uor ongt hoX¥eind CL- %_@I % }llamiﬁg@@;;_gg)g@{woxy(q1(¢§$a{k£i@1ﬁéia!cyiadnkrpl wher ei n
th |k|,%l?‘r¥‘( Y SR N t 15 b
{0 threb gaoiopE Salamt génsé’q@#ﬁac%&%‘i@a%&ﬁy&%%’l@ﬁw?ﬁoé?ﬁp%w= 1R 1o by one
(CL-C ) al kehbllPaminbfed -] Ferkrmiuaa-of S14GR)-aDK ik R “C(OINH,

G- C3) het SRR BRIPS ERT et ar ocycl aal Kyl C3- C~ Ky

(o QD) ar w%%.gm%m O, 2&%%@%%%@%eﬁ%rgp%*%sﬁ-?é?%%gfeéé)ﬁ% Kyl

C3_GL Is , | ey cayEikn0 RG], FOBY, AR PS(0)NR SN Gree) 1k -
g: a) ar il) g)r/n&n%ﬁ%?y’bggﬁliﬁ?ﬁ?@ B ?RC?%%rm o .

18 C 18 I-t . v | fi |_,
(Cs’ 20° Cloyherpinstl i iy O (ZA0EH 510G e n F ket W&'&gfz?f(a%ﬁﬁ%ﬁf ?%"ﬁ@?’ i
(C, - CG% Cyhydr&g%n‘m«.a@ﬂ?%m CO-NH, (C -06)al kyarnirto-CO,
e

(C5-C9) het eroaryl, 9 ergcycloal kyl, _or, £ C$-. C gkn the
heteroaryl, het é% @Eér%%ﬂek??c a'ﬁge%ﬁ“é?”% r%{e&eﬁ Edaé'@otsgiég%\‘gq Ixinswgﬁ%st ituted by

o0 9 1 M aghe ol st s oo oumaliany |
) - at = - a - OXy- a ,
(C. 25 Ca) .§b)ﬁ%>eﬂ¢d,c>cl§ﬂikwf?re‘lith§%e) 51%%{95??“‘85%3%&99%’3%0 y‘(%%‘@sizh! B Y
car boxy( C, cQfyalbokmyherdre tiydiok wikakbarybloakyl @6J-ab kegsyrtionally substittued
(o e By B sy S By Hogy PTG ot
82) a: toi(yc_@m kﬁdﬂhﬁﬁ((ﬁ%ﬁﬁ@&&h@l gﬂ&i%m;ﬁ?(f(a@i;_ (%z)ﬁé)k@?ﬁ'}’f&‘ﬁﬁ%’{. (C, -
a am no( G, - -C6) a : Lo , OXY.
(C)l- CG%IaI k &%y~ %%gg}a"b(?ichr(éi&%%(y%rc%- é@aﬁﬁf‘y’laf@ge%c? %gji‘fé@gx?‘g’a’ﬁgﬂny%',
( C1-.068) al kexyseiakgy| (e50)08alky, , (G e de)aminex | iaGsKkyzamio, (G

(Cr- G o P REH s PO SJGHT FEAMNEL "ol OO
Clo) af gbamCagar@eMiniy,, (- Cayztyjsharnat dar Ploatypiond. WJ;?sJaCY_‘-%erafkow-
(G _‘CG) al k@&ﬂhﬂ"(&%ﬁf@amm‘o-c&, (Cs-Coheteroaryl, (Crcg)heterqcycloaikyl or {Ce
- Ch)ary! wherein the heteroaryl, heterocycloalky! and aryl groups are optionally
substituted by one to three halo, (C-Celalkyl, (C+-Ce)alkyl-CO-NH-, (C+-Ce)alkoxy-
. CONH-, (Cr-Co)alkyl-CO-NH-(C-Cylalkyl, (Ci-Co)alkoxy-CO-NH-(C-Cejalkyl, (Cr
25  Cgalkoxy-CO-NH-{Cs-Celalkaxy, carboxy, carboxy(C-Ce)alkyl. carboxy(C+-Ce)alkoxy,
benzyloxycarbonyl(c1—C5)aikcxy, (C.-Co)alkoxycarbonyl(C,-CeJalkoxy, (Ce-Ciolaryl,

amino,  amino(CrCoalkyl,  (Ci-Ceyalkoxycarbonylamino,  (Ce-Co)aryl(Ce-

' Cs)a!koxycarbony!amino, (C4-Celalkylamino, - ({C+-Cq)alkyl)amino, (Cr
Ce)alkylamino(C-Ce)alkyl, _((C,-Cg)aIkyl)zamino(c,-—cs_)'alkyl, hydroxy, (Ci-Ce)alkoxy.

- 30 carboxy; carboxy(Ci-Celalkyl, (CrCe)alkoxycarbonyl, (C+Cg)atkoxycarbonyl{Cq-

| Colalkyl, (C-Cqalkoxy-CO-NH-, (Ci-Ce)alkyl-CO-NH-, cyano, {Cs-Ca)heterocycioalkyl,
amino-CO-NH-,  (Ci-Colalkylamino-CO-NH-,  ((C1-Co)alkyhzamino-CO-NH-,  (Ce-
Cyo)arylamino-CO-NH-, (Cs—Cg)hetemarylamino-CO*NH-. (Cj—Cs)alkylamino-CO-NH—

(C,-Ce)alkyl, {(C+-Cs)alkyl)zamino-CO-NH-(C4-Coalkyi, (Ce-Crolarylamino-CO-NH~-C+-




(C -Cr, )aI kyl , ((Cl C6)a| kyI)2am no- CO- NH- ( C1- C6)a| kyi ,

(C6_CLo) aryl ar ni no- CO-NH- (C, WD 021096909 - -45 PCT/ C8( 130 November 2685) al ky! ,
(G e)heteroaryl am no- CO-NH (C, - C6) al kyl , (C, -Ca)al kyl sul fonyl, (C, - -
CO) al kylvabimaydsam no, (C, -CS)al kyl sul fonyl amno (C -Q&) alpl@,gl,m(,mw(H
(C6-C, o0)arylsul fonyl, (Ca- C o)arylsulfonylan no, )

(C6-C, o)aryl sul fonyl am no(C, - C6) al kyl, (£, - C6)al kyl sul fonyl arni no,

(d -CE)al kyl sul fonyl arni no(C, - C6) al kyI , (1 am C9) heteroaryl or (C. -

Cs) het erocycl oal kyl ; said nmethod conprising the steps of. ba) mxi ng a
racem ¢ m xture of enantiorneric conpounds of the formula R R (CH2)y H

wherein vy, g |r}_|< %(B&:E%(f SeB3naflilded. ﬂh%%cs an< SOﬂCV Qflﬁalk)x!l.ﬁfbnﬂ resol ving

~conpound 1 ef1 ned stereospecifici rma solution and

with said ﬁégiwiw!ﬁgyla@m (Cdféa)@igylétdf@aﬂla@mtﬂ(cbﬁda*ﬂg(%%b)a{a)ﬂsq'f@%t(%ne but
not all of Cs%rgsgmﬂggnp,gers to fﬁtfgr&a)arﬁg(%hﬁér}‘ﬁbmr@s%kﬁl ning sapd at

| east one of. said enhanti oners al-1'owi n e mxture to stand for a tine
suf fi ci ent ColalkdpilipRyiaminet %t@%@'W'ﬁfl@ﬁldﬁﬁ“!“é’(q:oﬁdé‘f‘)'fa(%t%ﬂ@é%‘ﬁ@é’] Fri(e=-

enant i ogrer cQhetbhRydi@mem ¢ mxture fromthe solution 95 and wherein anot her
of said enantiorners renains in said solution; c) depending on'the

st ereospeci fic %%ﬁ?ﬁ@ﬁr?é’f“%‘?'“ﬁﬁ‘éeéﬁﬁ’ﬁﬁﬁnd which  is desired, collecting

ei ther the precby ta«h&m@mdraaumamimeloreﬁént@a{dne@bm‘guwwoﬁaéﬂinhaia with
cont ai ned ot her of said enantioners and recrystﬁal lizing the enantioner
contained in said solution; and 20 d) reactinfR'the desired stereospecific
errantiorner so formed with a' co pund of A'he formula XVI wherein Ris
hydrogen or a protecting group and anﬁ(@ig}ye as defined above- 15. A
conpound of the fornmula 25 30 Novenber EOOS

wherein y, R* and R® are as defined above, in a solvent, with a resolving compound

10 having a deﬁhed stereospecificity, to form a solution and wit? said resolving agent
being capable of binding with at least one buf not all of said‘enantiomeré fo form =
precipitate, containing said at least one of said enantiomers,

b) allowing the mixture to stand for a fime sufficient to aliow substantial
precipitation of a stereospecific enantiomer of the racemic mixture from the solution

15 and wherein another of said enantiomers remains in said solution;

c) dependingbn the stereospedific enantiomer of the compound which
is desired, collecting either the predipitate and puﬁfyiﬁg it or collecting the soluton
with contained other of said enantiomers and recrystallizing the enantiomer
contained in said solution; and

20 d)  reacling the desired stereospedific enantiomer so formed with a

" compound of the formuia -

wherein R is hydrdgen or a protecting groub and R? and R® are as defined above.
15. A compound of the formula '
25

2



Strifluor

WO (12/ (196909 -46 PCT/ 1B02/ 01905 wherein R2 and R3 are each independently
sel ected fromthe group consisting of hydrogen, deuterBdiovambaos00%al o,
~hydoxy, nitr car boxy, (C2- Cs)alkerlyl, (C2-C8)alkynyl fI uqronet hyl ,

. g‘?%‘&?“ﬁ%} (Cl-cs)al kyl, (CL 5 06)al koxy, (Cn- 014338@ YRRt .

- wherein the al kyl, al koxy or cycloalkyl groups are optionally substittued
by one to three groups sel ected from hal4e, hydroxy, carbQxy, -am no
(C1-Cg) al kyl thio, (Cl-C6)alkylanino, ((Cl-CB)alkyl)?2arrtiryo,

(C5-CD) heteroaryl, (C2-CB)heterocycloal kyi, (C3-C6)cycloal kyl or
(Cs-Cl10)aryl; or R and R3 are each 10 independently(C, C10)cycl oatkyl,
(C3-C1Q cycl oaI koxy, (C1- C6) al kmcarnl o, ( :

- C6) al kyl ) 2am no, ( C6- Clo) aryl am no;-
C6) al kyl sul finyi, (CB-C1Q aryl sul fi
(C1- C6) al kyl sul fonyl (C6- Clo)*za&yl s :
(C1- C6) at koxy-CO NH, (C1- CG)aIk am n@z CO-, (C5- C9)heteroary| (C2-

- C, 1) heterocycl oal kyl or (C6-C,0 erein the heteroaryl,

het er ocycl oal kyl and aryl greups e\ ptionally substitut ed by one to
t hree hal o, (Cl-Co)alkyl, (Cl;ﬂga) alikyl 5 NH, (Cl-C6)al koxy- CO NH,
(C1-GCs)al kyl -CO NH(C, - CG)aIk s)alkoxyCO NH ( C1- C6) al kyl ,
(C, -Co6)al koxy-CO- NH (C, - Co6) al koxy, ca'f‘boxy, car boxy(C, - C6) al kyl ,

. car boxy(C, - C6) al koxy. benzyl oxycar bonyl (C1- C6) a! koxy

(Cl 06) al koxycar bbb G- am@)la"t ko yeach Opdepmpanty| selaﬁ?ﬂofmm the group
am no( Cl1- CB) 0 xy, hitro, carbox, C.-
C40) aryl . (Cfo'&%{'gpkég%g é é&gﬂuﬁ? ?wlﬁnﬁ% kle!@nl{'no o
((C, - CB) al kyk)planyino(C-AT) atmybayrélpwn@ihvhoe@fo'ee)e&hw| (Cr-Coalkyl, (Cr
((C1-Co6) al k | r k) & Ky@iaslkyi eXxare

( % gég &]@g;{/ %@‘E@%@W wheli¥f tﬁé)élky(@ cﬁi} \@ioslkyl GeoUp

car boxy( al kox%car bonyl f@%al koxy ar bon I’QC -
c6) al kyl , (©mnm)!sasm§tue§stbwpne iq zLeecmawwaiefﬁé 6

C$) het ot L
et PO B Gy SO e soinibay

( Cs- C9) het er(@awhatmmlwm(% s)cyeb@*@o*?fai%%)ﬁm - RoRREH T e FUI Kyl |
((C1-Co6)al k ,{d)eg El(p:,& C& thok&}" [%) a(bg-!d sicycloalkoxy, (01-Cs)alkylamlna ((Cs-
m Nno- %

E et

( C1- C8) &PkyICelafked=2a8) kg‘l:ﬂsﬁhoﬁ%ﬂﬁmm( c
C6) al kyl sul fg %mrng( G 5-Erarghsifhyi, (@&@a@)mwmum@(awary[sulfonyt (Cs-
(C6-C o)ar yI ?écyl éI?CT)arll}?oxy-CO N?—ivené& -Cg ag(yamlnoco- (Cg—Cg)hetemaryi (Cz
. Co)heterocycloalkyl or {Ce-Cio)aryl wherein the heteroaryl, heterocycioaikyl and aryl
groups are optionally substituted by one to thr_ee halo, (C,-Cg)alkyl, (C4 _Ca)alkyl -CO-
15 NH- (Ci-Ce)alkoxy-CO-NH-, (C-Ca)alkyl-CO-NH-(Ci-Colalkyl, (Cr-CoJalkoxy-CO-
| . NH- {C1-C5)alkyl (C4-Cg)alkoxy-CO-NH- (C,—Cs)aikoxy, carboxy, carboxy(Ci-Celalkyl,
‘carboxy(C,-Ce)atkoxy, benzyloxycarbonyl(C4-Celalkoxy, (C1-Cﬁ)alkoxycarbcmyl(c:1
Cq)alkoxy, (Cs-Cio)aryl, amino, amlno(Cng)alkyl (Cs- Ca)afkoxycarbonylammo (Ce
- Cyparyl{C4-Cg)alkoxycarbonylaming,. (C4+-Ce)alkylamino, ({C-Ce)alkyl}oamino, (Ci-
20 Colalkylamino(Ci-Ce)alkyl, {(Cr-Ce)alkyl)zamino(Ci-Cajalkyl, hydroxy, {Ci-Ce)alkoxy,
carboxy, carboxy(C,-Cglalkyl, (C1-Ce)'aikdxyc_arbonyl, (C1—Cs)alkcxycarbonyl(cf
Co)alkyl, (C4-Celalkoxy-CO-NH-, (C4-Co)alkyl-CO-NH-, cyano, (Cs-
Cg)heterocycioé[kyl, - amino-CO-NH-, (C4-Cg)alkylamino-CO-NH-, {(Cr-
Cs}alkyi)zamino—CO-NH-, {Ce-Croarylarmino-CO-NH-, (Cs-Cs)heteroarylamino-CO-
25 NH-  (CrCoalkylamino-CO-NH-(C,-Coalkyl,  ((C-Celalkyl)zamino-CO-NH-(Cy-
Ceakyl, (Cs-Cyplarylamino-CO-NH~(C-Ce)alkyl, (Cs-Cg)heteroarylamino-CO-NH-
(C,-Co)alkyl, | (CoCoalkylsuffonyl,  (Cr-Cealkylsulfonylamino, — (Cr-
CG)alkylsutfonylarnino(C,—Cg)alkyl, (Ce-Cro)arylsulfonyi, (Ce-Crolarylsuifonylamino,




M O I6Q2/O 9(js -47 10 is 20 (C -C,,)aryisulfonYlariflno(C, - @Céal kyl .

PCT[
(G -C )al kyl.sul fonylaM nO, (d - .C, s)al kyl sul fonyl am | A&Nevember,
(Cs-G ,)heteroar)4 or (C2-C,) het ef CcYcl Caf kYl 16- A conmpound according to

clairn ein Wand Ware hydrogen- IT A conpound sel ected fromthe
gr oup C%%s‘izé't””ﬁ% ~r - of - PCT/B02/01905

Met hyl - 1( 3R 4R) - 4- net hyi - | - (propane- | -sul fanyl ) - pi peridin-3-yil-(7H
pyrrol o[ 2, 3-dl pyri rnidin-4-~d)-am ne; -4r-

(3R4R) -) A- Met hyl - 3-f met hyl - (7H pyrf-oto[ 2.; 3-dl pyfim din-4-yi)-am nol -
pi pe6di ne-1-carboxylicacid nethyl ester,

3.3.3-Trif|uof' o-1| 3R 4R | - 3- t hyl - I 2. 3-dj-pyet m di n-
4~ yi)- éﬁﬁﬁaﬂ)afpﬂsld‘g‘}?(‘aﬂ‘i“ﬂg(f‘ﬁ Iiliﬁ/opan(l E‘LBI‘/)@'R({Z‘:‘HHQX)’!&an[ W
(3R 4kzj 41i’x{§?;$:mslug814ﬁ§hl h)b{ciéddi‘awf(ﬁ:?@ig)l{eﬂzmmrﬂﬂzmmhfﬁowa)kyhm noj -

i peridine-1 carboxylic aci
g ?(3FZ 4R) - 4- Bt hyIy PLIRRR méﬁg %ﬁg[ﬁh%(en] py%?dde?rﬁ thrQF) "ani nol -
pi peiidin-1 -ylgz-3- wmm@jmpls&Mtad4m Bieyr@upl¢arfsisiioge

3RR4m3th - | s 935 3 l(TH-

Pyt 811 - a MR S ERp L SBHAL A b

1-((3. R4R):9«=rm[2”£yﬂ}p3&mrt%wi)-a(rﬁf$¢ pyrrol al 2, 3-dl pyrim di n-4-A)-ardnal -

i peridin- I o dmidin _am, o
0 ~F{)(3R 4R) - 3 [%%iéﬁ?”%“%“éfﬂﬂéylﬂeg{'% Ty S et hy - ani no] A-
r net hyi - pipjperidide11-carboxyioagt mgtimtasterone; and

14( 3R 4R) - 34( 65F T, o 5 | - 4~
ma'g hyl - pl) per |( di h:‘! %’%@J&"‘]QH%%)Q{ %oﬁgg& éNdagle(?rgg’?WZO 23%6}?@%8%9( 19 -48

PCTI t Ba2| (Yllb@ﬂr@q’lwendm 1—y!} propan -1-one;
; (3R, 4R}4- Methyl—3—[meﬁ13,d—(7H-pyrro[o[2,3~d]pyﬁmidin~4—}d)vamino]—

piperidine-1-carboxylic acid dimethylarnide;

15 3—{(3R 4R)-4-Methyl-3-[methyl-(7 H—pyrrolo[2,3—d]’pyﬁmidin~4—y1)-amino]-
pipendin- 1fyl} -3-axo-propionitdle;
3,3.3-Trifluoro-1-{(3R.4R)-4-methyl-3{methyl-(5-melhyi- 7H-py{rolo[2 3-

dipyrimidin-4-yl)-amino}-piperidin-1-yl}-propan-1-one;
1—{(3_R,4R)41-Memﬁ—s{memyl—(YH-pyrrofo[Z,3-d]pyrimfdin—4—yf)-amino]-
20 piperidin-T-yl}-but-3-yn-1-one;
1—{(3R,4R)—3;[(5-Ch!oro-7H—pyrrolo{Z,B—d]pyrimidin—4—y!)—methy1-amino]4—
methyl-piperidin-1 -yl}-propan-i-one; and _
1-{(3R. 4R}-3{(5—Fluom~7H—pyrro(o[2 3~d]pynm|d|n—4ny1) methyl—ammo}#

rnethyi—p[pendmd—y[}—propam‘l—one -



18. The conpound ' _ ' ' _

3-{(3R 4R) - 4- Met hyl - 3- [ net hyl - (7H pyrrol o[ 2, 3-d] pyri ni dicfNevember 2005

.yl )-am no] - pi peridin-1-yi}-3-o0oxo-propionitrile or a pharmaceutically
accepy, QLeggajt t hereof. 19. A pharmaceutical conposiE on for (a) treating
or preventYt§”a di sorder or condition sel ected from or ganviuansgkant
rejection, xeno transptation, lupus. nmultiple sclerosis, rheunatoid
arthritis, psoriasis, Type (.di abete48and conplications from diabetes,
cancer, asthma, atopic dermatitis, autoi mune thyroid disorders,

ul cerative colitis, Crohn's disease, Alzheiner's disease, |eukem a and

ot her autoi mune di seases or (b) the inhibition of protein kinases or Janus
Kinase 3 (JAK3) in a nmanmal. including a hunan, conprising an anount of a
conpound of «claim 17 or 18 or a pharmaceutically acceptable salt thereof,
alone or in conbination wwth one or nore additional agents which nodul ate
a mammal i an i mune systemor with antiinflammtory agents, effective in

such di sordefs or, conditions r ut |, c y "acc | e carder. 30

> ovormer 2005 - 4858 Sureord 1R g FIBBGTRG SR W RFEER FpuimGRLE

phar mag@amiredbipyridic ¢ gft3aberqadrtriie lve s ebirmatettivellyacepptatze salhthefeod nedi canent
for inhibiting protein kinases or Janus Kinase 3 in a _mamual. 21. The use
of a conpountf-of PAPFHTEUHR! PTRAsftivedut ot APipa &€ pepraiea disgrdert her eof in
the prepaceddigin Qble@edBRic arBAT (hAspIBAE AjddiBn AxsHs AaASHa®In, Aue@Ndi tion
selected from organ transplant _rejection xeno_transglantatlon, | upus,

il t i pl BUGRIE ST, o WsapERFast JyPpbopbaer end ropwiratdnapet es, and
conpl i qAirh Afgbelid=0 MahadC ebthras tAlifc deh@RisC ad@idmlnhd | tyridugiabaersne t hyroid
di sorders, ulcer 1i%§_§ojitis. Crogg's di sease, fd%heiner's di sease,

| eukem TSR0 CAEE. &dPB Aniliie2%: sBREES 7 dSmatnalPvke2 fAd gl of a
conpourdit@innfdnai dizehéedlor I(8) e mhiphdnn®Cputdic ainkyeaec dph@bli@assat t t her eof
al one Qﬂ k@.conbinationIﬂ&thaq?%ug{ goreiadditiqﬂgkﬁtnqgnonoqugtors or
anti- inr2nftet SR ESRTEIRS P THE | SFRFELY 51 UL Redi CHMEHEY Pbr

i nhi bi theing1pootéima fianasestically acapiable K teedd, dlonear mominatid@witihe use of a

COMPOURe Qe ofd2LiddnaPhoddts fhich -RIAIHEE S Eald M AGRERN BRLES SR L U her eof

al one or in conbination w one or nore a onal I nmunonodul at ors or
anti - ianfinBemeebry agredi. s sffeclivhe ipr apdr adisasdersf ca redlitoagersndf & treating a

disordgﬁagﬁxguggm?g&kggb@%gﬁgﬁed fromorgan transpl ant rejection, xeno
transplantation, Tupus, multiple sclerosis,



rheumatoid arthritis soriasis, Type | d| abetes, and ¢ rrpl i cations from

di abetes, cancer, astﬁma at opi ¢ égrmatltls “aut oi munéVtYRYPEPE HiSSor der s,
ulcerative coliti s, Crohn's disease, Alzheiner's disease, |eukenm a and
other autoi nmune di seases in a manmal. 30 Novenber 2005 -49 24. . A
conmpound of the fornmula 10 15 25. A conpound of the formula 25.. A conpound
of the formula HHo\ /a. O 0 2HCI COON O HG-o 2 i COON

-48a-

20. The use of a compound of Claim 16 or a pharmaceutically acceptable salt
thereof in the preparation of a medicament for inhibiting protein kinases or Janus Kinase
Jina mammatl. |

21. The use of a compound of Claim 16 or a pharmaceutically acceptabte
salt thereof in the preparation of a medicament for treating a disorder or a condition
selected from organ transplant rejection, xeno transpiantation, lupus, multiple sclerosis,
rheumatoid arthritis; psoriasis, Type I diabetes, and complications from cancer, asthina
atopic dermatitis, autoimmune thyroid disorders, ulcerative colitis, Crohns disease,

| Alzhelmer’s disease, leukemia and other auto:mmune diseases in a mammal.

22, The use of a compound of Claim 17 or 18 or a pharmaceutically acceptable
salt thereof alone or in combination with one or more additional immunomodulators or anti-
inflammatory agents for the preparation of a medicament for inhibiting protein kinases or
Janus Kinase 3 in a mammal.

23. The use of a compound of Claim 17 or 18 or a pharmaceutically acceptable
sait thereof alone or in combination with one or more additional immunomodulators or anti-
inflammatory agents in the preparation.of a medicament for treating a disorder or a 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.
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26.

-49-

. A compound of the farmula

A compound of the formula

2HCE
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