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| NHI BI TORS CHI RAL . ALT RESOLUTION Field of the Invention The present

i nventi gRrrRl 3E8SLur oI 08 st & el poorehb i)z 98] lusr@EQhdlt Qfp oM
racem C y¥X4hR@8r Qb SN bk MRS 16 @r PRURRbGI 28 | W rRITESIMIES Hfr 10RRAHORET S used
5 in maki ng pyrrol o 2, 3-d] pyskdisai NEneOFP aunessTowdi ch are inhibitors of
protein ki nases. The present invention also relates to

pyrrol ol [ 2, 3-d] pyri m di ne conpounds and net hods of using such conpounds as

i nhi bitors of protein kinasesCHIRAKSAETRESOLETIONe Janus Ki nase 3.
Background of the Invention 10 Py qQoJqul[\g,ngér%nyri m di ne conpounds are
z

i nhibitors of protein kinases, SUCIT—asT e en ynme Janus Kinase 3 (JAK3)
and are ther ef or §hequésgnt triventiopyrelates tp meihmis fppeféaring ehie sak sesplytionhr gan

Ly ansp ANt S s AelARRRRE! ((Uhenl s andbihfy piElSeraaiahloriig g 0!

arthritis, psoriasrs, diabetes an npli cations from diabetes,
cancer, &st fimemaldng pyaolaiss Hrlpyrimigine acrronawitn e whiRt r ¥p dinbibEeys 4@ Bl
ulcerative Galdsbd SThdhaBEhtSnvhiSPRSo refiigd'R! ﬁ%l'ogz,@@;?ﬁﬁﬁdiné-@dﬂfﬁmhas and
other indications where inmunosuppression wul d be desirable, The

" pyrrol of 2, EndaneihedsAf ysine sudnsRiTRRYeds Bhinhiriere of Profgin kiBASRSsPYNGEINR her eof

and net hods ép,%yﬁ§ganhgr,§n5§%sagri bed in co-pending application serial no.
09/ 732669, filed Decenber 8, 2000, -and assigned to the assignee of the

present invention. The disclo 0 g e lcation is included inits

entiretygherei n pyrbRfXi-aRyamidiMer &ntboulie i iBhiBitors oF BFoteif Tkirlabss, such
pyrrol o[ 2, 3-d] Pﬂ\;rl m di ne_conpounds_are initial ai ned ereas the

d |y ob
i ndi vi dual éfan'f GReYEe danuy fesht 3 aARS @Gﬁaﬁlré)&hﬁ"&%%e 45F Ar & erred

and at ti nmesmmiuféslpbrEsite égéiﬁslg:ruﬁfn thdnsblants0&nb Blafspiaticn| Rpos, deulipld he
S [ecur sor

b VAT T RACEL K K T g
accor di ngl y digieaisf | @bty asthabe diepia derinants, f autoimirmes tyssidntisaddeshi r al
S 3 b R TR e RIS R BloafRRI) riShel " e
d] pyri mi di néndienippsingisere immunosuppression would be desirable. The pyrrolo[2,3-
dlpyrimidine compounds, pharmaceutical compositions thereof and methads of use
are described in co-pending application serial 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 its entirety herein by reference thereto. Racemic mixiures
of the pyrrolo[2,3-dlpyrimidine compounds are initially obtained whereas the
individual enantiomers in substantially isolated pure form are prefetred and at times
required for drug use. It is possible to pre-ordain the siereochemistry of the
compounds by use of stereospecific precursor compounds in the sythesis thereof.
25 The methods of the present invention accordingly specifically relate to a method for
the substantial chiral salt resclution of racemic mixtures of precursor compounds,
used in the production of the separate enantiomeric forms of the pyrrolo[2,3-
d]pyrimidine compounds.
Summary of the Invention

20 The present invention relates to methods for resolving the enantiomers of the
precursors used in preparing a compound of the following formula and particularly the
R’ group thereof:



Summary of the Invention 30 The present invention relates to nmethods for
resol ving the enantioners of the precursors used in preparing a conpound
of the fowborionggod or mul a and parti cul arI y the R group tIreran6z/o19e
02/ 096909 PCT/1B02/01905 -2- RRz I \' R3 NN Wor the pharmaceutically
acceptabl e salt thereof; wherein |§ a group of the fornula R5
R~-N~(CH2)y 5 whereiny is 0, 1 or 2, R4 is selected fromthe group
consi sting of hydrogen, (Cl-C6)alkyl, (Cl- Ce)al kyl sul fonyl, (CrCo6)alkenyl,
(C2-C6) al kynyl wherein the al kyl , al kenyl and al kynyl groups are
optionally substituted by deut eﬁ um RAydroxy, amino, trifluoronethyl, (Cl-
4) al koxy, (Cl-C6)acyl oxy, (C, - yl am no, ((Cl-C6)alkyl)2am no, cyano,
nitro, 10 (C2-Ce)al kenyl, (C2N or (Cj-C6)acylanmino; or R4 is
(C3-Clo) cycl oal kyl wherein thle group is optionally substituted
by deuterium hydroxy, am no, tor onet hyl , (Cl- C6) acyl oxy,
(C1-Ce) acyl am no, (Ci1-CB)al kyI am no, Ft(Cr cyano, cyano(C, - Co6)al kyl
trifluoronethyl (G -CB)al kyl, nitro )al kyl or (Cl-C6)acyl am no;
15 R5 is (er gnageyl YB%HGEW %?étr“%?rﬁ" &%e'ﬁ' t erocycl oal kyl groups nust
be substitut edﬁb s%g,%uf)gf{hgv@nﬁ@r boxy, cyano, am no, deuterium hydroxy,
(C1-CB) al kyl, Cl koxy, halo, (Cl-Ce)lacyl, (Cl-0C6)alkylam no,
am no( Cl- Ce) al kyl (C - o) al koxy CO NH, ( CG) al kyl am no- CO-,

Iz

(C2- CB) al kenyl ,  (C2-CB) al kynyl yI amino, ani no(CL- C(i)al kyl,
hydr oxy( Cl1- C6) al kyl , (C1-C6)al k . 20
(CL- C6) acyl oxy(Gi-CB)al kyl, nitro, dyano(ClL- 06) al kyl, hal o( Cl- C8) al kyl ,
nitro(C - C6)alkyl, trifluoronmethyl,trifluoronethyl (Cl C6) al kyl ,
(C1- C6) acyl am no, (Cl C6) acyl am noTCff' CB) al kyl ,
(C1- CB) &l kit y §0,2caH i no, ami no( ClL- C6) acyl ,
R* is selected from the group consisting of hydrogen, (C+-Celalkyl, (Cs-
Ce)alkylsulfonyl, (Cs-Cs)alkenyl, (C-Ce)alkynyl wherein the alkyl, alkenyl and alkyny!
groups are optionally substituted by deuterium, hydroxy, amino, trifluoromethyl, (Cy-
C.alkoxy, (C-Ce)acyloxy, (Ci-Celalkylamino, ((C+-Cg)alkyl)zamino, cyano, nitro,
10 (CCe)alkenyl, (C~Coatkynyl or (Cs-Ce)acylamino; or R* is (Cs-Cyo)cycloalky!
wherein the cycloalkyl group is optionally substituted by deuterium, hydroxy,
amino, triflucromethyl, (C4-Cg)acyloxy, (C+-Ce)acylamino, (C+-Ce)alkylamino, ((Cs-
Ce)alkyl)zamino, cyano, cyano(Ci-Ce)alkyl, trifluoromethyl(C4-Cs)alkyl,  nitro,
nitro(C+-Cs)alkyl or (C4+-Cs)acylamino;
15 R® is (Ci-Co)neterocycloalkyl wherein the heterocycloalkyl groups must be
substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (Ci-Ce)alkyl,
(Ci-Cg)alkoxy, halo, (C4-Ce)acyl, (C+-Ce)alkylamino, amino(Cq-Celalkyl, (C+-
Ce)alkoxy-CO-NH, (C;-Ce)alkylamino-CO-, (Cz-Ce)alkenyl, (C2-Ce) alkynyl, (Cq-
Ce)alkylamino, amino(C,-Ce)alkyl, hydroxy(C,-Cs)alkyl, (C,-Ce)alkoxy(C;-Ce)alkyl,
20 (C;-Ce)acyloxy(C4-Ce)alkyl, nitro, cyano(C-Cglalkyl, halo(Cq-Ce)alkyl, nitro(C,-
Ce)alkyl, triflucromethyl, trifluoromethyl(C,-Ce)alkyl,  (Cs-Ce)acylamino,  (Cs-
Cs)acylamino(Cy-Ce)alkyl, (C1-Ce)alkoxy(C,-Cg)acylamino, amino(C,-Ce)acyl,
amino(C4-Cs)acyl(C,-Ce)alkyl, (C4-Cq)alkylamino(Cy-Ce)acyl, ((Cs-
Ce)alkyl)zamino(C+-Co)acyl, R™°R*N-CO-0-, R*R*N-CO-(C,-Ce)alkyl, (C1-Ca)alkyl-
25 S(O), RRPNS(O)n RR™NS(O)n (C:-Colalkyl, R"S(0)n RN, R™S(0)nR"N(C:-
Co)alkyl wherein m is 0, 1 or 2 and RS and R are each independently selected

from hydrogen ar (C,-Cs)alkyl; or a group of the formula Il



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

Co6) al kyl ) 2am no( Cl- C6) acyl, R1I5R18N-CO- O, R16R16N- CO (Cil-C6)al kyl

(C1- C6) alwel028%98f O m R15R 6NS(O m R15R16NS(O m ( Cl- C6) &iICAHyB02/(R205S( O) m
R16N, R 5S(O) nR15N(C1- CB)al kyl wherein mis 0, 1 or 2 and R15 and R 6 are
each independently selected from hydrc?gen or (Cl-Co6)al kyl; or a group of
the formula Il WD 02/096909 PCT/1B02/01905 -3 R (X) CRORI0O N Rlz M.

(CRR)alBRclI I whereinais 0, 1, 2, 3 or 4, b, ¢, e, f and g are
each independently O or 1; dis O, 1, 2, or 3; 5 Xig S(OS, whereinnis
0, 1 or 2; oxygen, carbonyl or -C(=N-cyano)-; Y i (O n whereinnis 0, 1

or 2; or carbonyl; and Z is carbonyl, C(OO, C(O R 9r S(O) gtawherein n is
0,1 or 2; R6, R/, RS, R9_ MRl and R _ac&’RByh i ndeggndgat | y-Sel ected from
t he group cortgi\sti rag Qf/hydro (Cl1- Co) at eyt opti bnaddy substituted by
deuterium hydr ox{ER am no, t Nuor onet hyl , (Cl-C6)acyl oxy,

(C, -C6)acyl am no, (Cl-C6)alkylam\ng,/ ((CL C6)al kyl ) 2am no, cyano,

cyano( Cl-C6)al kyl, trifluoronethy 1-Ce)al kyl, nitro, nitro(Cl-CB)al kyl

or (Cl-C6)acylamno; R' is carboxy, cyano, am no, oxo, deuterium hydroxy,
trifluoronethyl, (Cl-Ce)alkyl, trifluoronethyl(C, -GCs)alkyl, ¢C -C6)alkoxy,
hal o, (Cl-C6)acyl, (Cl-C6)al kylam no, ((Cl- 15 C6)al kyl)2 am no,

am no( Cl- C6) al kvl_, - koxy- CO NH, (C1-C6)al kyl am no-CO-,
(C2- CES) al ke‘xn%r%ﬁx(a&é’%)zgg%%nyl y (C1-C6 gl kyl a)m' no?/ hydr oxy( C1- C6) al kyl ,
(Cl- CB)al koxy( @1.-c08)f ahét glare ¢ash-inggpendgn 9/(’@1;- Cs)al kyl, nitro,

;:yfano(Cl- Co) al ky({:f.T UE?%% C6) al kyl, nitro(Cl-C6)al kyl, trifluoromethyl,
rifluoronethyl (CI-Co)dlkyl, (Cl- Ce)acyl am no, _ .
(C, - CB) aey| ani noX E1S(Oh)wheksin n ig G1-q08) RAYRER:FREP0SS & (FNFERY
Y is S(O), whereinnis 0, 1 or 2; or carbonyl; and
7 is carbonyl, C(0)O-, C(O)NR- or S(O), wherein n is 0;[‘ or2;
R®, R, R®, R®, R™ and R"' are each independently selected from the group
consisting of hydrogen or (C-Ce)alkyl optionally substituted by deuterium, hydroxy,
10  amino, triflucrornethyl, (Ci-Cs)acyloxy, (C1-Ce)acylamino, (C4-Ce)alkylamino, ((Cs-
Coalkyl),amino, cyano, cyano(Cy-Celalkyl, trifluoromethyl(C4-Celalkyl,  nitro,
nitro(C+-Ce)alkyl or (C4-Cg)acylamino;
R™ is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (Cr-Co)alkyl,
triflucromethyl(C.-Ce)alkyl, (C,-Ce)alkoxy, halo, (C+-Ce)acyl, (C+-Co)alkylamine, ((C4-
156 Cgalkyl): amino, amino(C,-Ce)alkyl, (C+-Ce)alkoxy-CO-NH, (C4-Ce)alkylamino-CO-,
(CzCe)alkenyl, (Cz-Ce) alkynyl, (C,-Ce)alkylamino, hydroxy(C,-Ce)alkyl, (Cs-
Cs)alkoxy(Cs-Ce)alkyl, (Cs-Ce)acyloxy(C-Ce)alkyl, nitro, cyano(C,-Cg)alkyl, halo(Cy-
Cealkyl,  nitro(C,-Ce)alkyl, triflucromethyl,  triftuoromethyl(Ci-Ce)alkyl,  (Ci-
Ce)acylamino, (C+-Ce)acylamino(Cs-Ce)alkyl, (C+-Cg)alkoxy(Cq-Cs)acylamino,
20  amino(C,-Cs)acyl, amino(C4-Cg)acyl(C4-Ce)alkyl, (C,-Ce)alkylamino(C:-Ce)acyl, ((Cy-
Ce)alkyl):amino(Cr-Celacyl, R™R™N-CO-O-, R™R"N-CO-(C:-Ce)alkyl R™C(O)NH,
R™BOC(O)NH, R™NHC(O)NH, (C;-Ce)alkyl-S(O)m, (C41-Ce)alkyl-S(O)n~(C1-Ce)alkyl,
RER®NS(O)m, RR™NS(Q)r, (Ci-Cealkyl, R™S(Q)m R™N, R¥S(0)R™N(C-Cs)alkyt
wherein m is 0, 1 or 2 and R™ and R" are each independently selecied from
26  hydrogen or (C-Cg)alkyl; '
R? and R® are each independently selected from the group consisting of hydrogen,
deuterium, amino, halo, hydoxy, nitro, carboxy, (Cx-Ce)alkenyl, (CrCe)alkynyl,
triflucromethyl, trifluoromethoxy, (Ci-Ce)alkyl, (C4+-Ce)alkoxy, (C3-Cyo)cycloalkyl




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

(C1-C(3)al kyl am no(C1-C6)acyl, ((Cr R15R eNCO O,

R sR, 6N- G®O(02194369 al kyl , R, sC(O NH, R150C(O NH, RL5NHC( OPKH/IB02/01905
(Cl-Ce)al kyl-S(Om (Cl-C6)alkyl-S(Om (Cr-C6)al kyl, RI5RL6NS(O m
R15R16NS(O) m (Cl- C6) al kyl , R15S(O m R16N, RLISS(O nR1 N(Cl-C6)al kyl wherein
mis O, 1 or 2 and R15 and R16 are each independently selected from 25
hydrogen or (Cl-C6)al kyI R2 and R3 are each independently selected from
the group consisting deut erium nitro,
carboxy, (Cghergh éMéWI alk?@'2° c@)céﬂallﬂy‘ gPuPs IE; ?p@uor g5y Pﬁk@?" By_%wm
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C,-Cs)al k
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Ca) al kowca%) @J{ rf,.ﬁé C6) (vd K:YB aﬁmao ( ( CxtcA)-plikyIandmari no, (Cf- Cl-
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(C, -08)al ky|Ca}ailee(C@§e oxXy-

' 0)aryl am BgiRRhiH-, (@S- CHkeirmno@ONH N(EEmalky)amino-CONH-,  (Ce-
(C, -Co6)al kyl am no- CO-

((C - CgP8l kfhaZyamTe- ‘ENE}NQ%C%%? l‘*‘ﬁ%ﬂ'ﬁm”ﬁﬁ% NErof G SHYATINEEN NH( C -

(C1-Ce)alkyl, ((C,-Ce)alkyl)zammo-CO-NH -(Cq-Cs)alkyl, (Ce- C1o)arylam|ncrco -NH-(C;-
Celalkyl, (Cs-Cg)heteroarylamino-CO-NH- (C4-Ce)alkyl, (C-Cg)alkylsulfonyl, (Cy-
Ce)alkylsulfonylamino, (C4-Ce)alkylsulfonylamino(C+-Cs)alkyl, (Ce-Cro)arylsulfonyl, (Ce-
Cio)arylsulfonylamino, (Ce-Crp)arylsulfonylamino(C+-Celalkyl, (Cy-
25 Cglalkyisulfonylamino, (C1-Ce)alkylsulfanylamino(Cr-Ce)alkyl, (Cs-Ca)heteroaryl or (Co-

Co)heteracycloalkyl.
The present invention also relates to the production of stereospecific

pharmaceutically acceptable acid addition salts of compounds of the formula I. The
acids which are used to prepare the pharmaceutically acceptable acid addition salts
30  of the aforementioned base compounds of this invention are those which form
non-toxic acid addition salts, ie, salts containing pharmacologically acceptable
anions, such as the hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate,
bisulfate, phosphate, acid phosphate, acetate, lactate, citrate, acid citrate, tartrate,
bitarirate, succinate, maleate, fumarate, gluconate, saccharate, benzoate,



C6) al kyl, (C5-C9) heteroaryl am no-CO NH (C, - C6) al kyl, (Cl-CB)al kyl sul fonyl,
(C - ©6)al kyl sul fonyl am no, (C7-C6)al kyl sul fonyi am no(C, - C6) al kyl

(C6-C, o) awglogbdenyl , (C6- Clo)aryl sul fonyl an no, PCT/IB02/01905
(Ce-d 0)aryl sul fonyl am no(Cl-C6) al kyl, (01 25 C)al kyl sul fonyl am no,
(C7-CB) al kyl sul fonyl am no( C7- CB) al kyl , 5(C5 C9) heteroaryl or (C2-.

C9) heterocycl oal kyl . The present invention also relates to the production
of stereospecific pharnmaceutically acceptable acid addition salts of
conpounds of the fornula | I ds whi ch are usge r he

phar maceut imgiiangsuyonals: aﬁm@e&li'?%a%d eRzsReLlpRte. 3 P t8€'e '?‘?é'ﬁé Eirfjlegrnent i oned
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addition s i.e., salts contaijning col o e

ani ons, such as TRdNYeRHRHRIR? ﬁ‘tﬁ% $i5G Pgﬁ;@&% GLH a%t&??' aﬁa%ﬁﬁ“ﬁ‘?? rate

sul fate, bipsUHeaticl bagwmaah@y @cugladpb@sr@imhe toamrepaae ehatrasewtically ci t r at e,
acid C|trate tartrate,

gl uconafe, agapRiable hese s%tg,q%%%%% Egr%% g@gﬁagg M}:{F? F%gﬁjdéclkg@j r:@%?e
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The chem cajcolinass c"aiitm‘s myabelmsmtascatnwgm.smtaﬁsmem gogivra) At eut i caI ly
5 accept abl ase é&d nds rf?% nfe%rﬂz"%rhoﬂumﬁtor YPefleracidic in
nature are 3% f‘ i gd fHad such ounds. Such

non- t oxjoc hafbdle aralhésddmmi safie sudhuas Mmetmdgludeminer@egluminehoang thré!DWéd from
such phar aﬁi‘ﬁ’l 0%' cal l..Xré 3380&1?%( ?As‘i‘e Eﬁt’s'&“ﬁhaw\‘épeuﬁiéalﬁl #RkptabBtSbai@t i ons (e,

pot assi um I'ne earth metal cations (e.g., calciumand
magnesi un ,amingmni um or water 10 sol uble am ne addition sal ts such as

N et hyl gl ucam ng( gRgl WRyAchs G4 hiEin Uhiiss @hiane! AERERHUIorads ot her
base salts of pharmaceuti c¢al |y acceptabl e organjc

m
"al kyl ", assatigelgd mmr@va:ientmyﬂresagb@n rﬂsircath'@Vmﬁoﬁ"e&ste%r%f?'?F@PGd'é’éeef\'eéé‘f ur at ed

nonoval gnt é&‘rﬁ HRLhrdi cal s havi ng straight or branched noieties or 15
conbi naft%l ons e‘rﬁgr?)f The term"al koxy', as u aﬁl(ylherel n, |ncl,atﬁg<|-:;,s 0- al kyl

groups wher ei n "Hiekgim “alkoxy’gas pﬁﬁé’dwea%vedudes groups wherein
defined above.
The term “halo”, as used herein, unless otherwise indicated, includes fluoro,

chioro, bromo or iodo. The compounds of this invention may contain double bonds.

20  When such bonds are present, the compounds of the invention exist as ¢is and trans
configurations and as mixtures thereof. Unless otherwise indicated, the alkyl and
alkenyl groups referred to herein, as well as the alkyl moieties of other groups
referred to herein (e.q., alkoxy), may be linear or branched, and they may also be
eyclic (e.q., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl) or be

25  linear or branched and contain cyclic moieties. Unless otherwise indicated, halogen
includes fluorine, chlorine, brormine, and iodine.

(Cz-Co)Heterocycloalkyl when used herein refers to pyrrolidinyi,
tetrahydrofuranyl, dihydrofuranyl, tetrahydropyranyl, pyranyl, thiopyranyl, aziridinyl,
oxiranyl, methylenedioxyl, chromenyl, isoxazolidinyl,  1,3-oxazolidin-3-yl,

30 isothiazolidinyl,  1,3-thiazolidin-3-yl,  1,2-pyrazofidin-2yi,  1,3-pyrazolidin-1-yi,
piperidinyl,  thiomorphalinyl, 1,2-tetrahydrothiazin-2-yl, 1,3-tetrahydrothiazin-3-yl,
tetrahydrothiadiazinyl, morpholinyl, 1,2-tetrahydrodiazin-2-yl, 1,3-tetrahydrodiazin-1-
yl, tetrahydroazepinyl, piperazinyl, chromanyl, etc. One of ordinary skill in the art will



The term "hal 0", as used herein, unless otherw se indicated, includes
fluoro, chloro, brono or | odo. The conpounds of this invention may contain
doubl e bowadgr/02009Wen such bonds are present, the conpounasTaBo2/d1605

i nvention exist as cis and trans configurations and as m xtures thereof.

Unl ess otherw se indicated, the al kyl and al kenyl groups referred to
herein, as well as the al kyl noieties of other groups referred to herein
e(.q,.,, alkoxy), may be linear or branched, and they may also be cyclic

(e g cycl anrapul naYBLakHhMion oY SARDICHhelsRXGLBARK oot syalgaReDt Y1) or

be 25 |ineal anche contain cyclic noieties. Unless otherw se
i ndi cat ed, daeoogen spi hvtbhdld@!snlfrmﬁﬂrhef?éoat@hl orine, brom ne, and iodine.

(C2- Co) Het er Ocy)ﬂ;oé‘ghﬁ d%?%@ﬁ b RIS Fefdre kR, ttaiemy, thiazdili pysdzolyl,

tetrahydrof uran uran tet rahydr opyran i opyranyl ,
aziridi nyl lsoﬁmaqusé.nwazombt IppKazs i BYAY. EiseHarisie g’ygoﬁ'ﬁi%FMﬂ ?Ty%

1, 3- oxazpl '&g }9{' 1 z%fbxbé.%w a‘?@blo%dié(iolyl h, @smnmlyi dLZl3-8ﬂaﬁiazolyi
1, 2- pyrazol |

1- t hi hol |,
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?R?g{; sth agd %ég?%xa%lﬂ C pERREHIAZ0R, Ofb?i?o‘ljd]rﬁzfsﬂ , Chphaismapaylc | kezinydazolyhgs i s
(27 3B b chapmrytneipte rotlbaP Bl erestipbyt, Bttt o jndoi
{Jy{ azol lyll, macﬁiggyu alidakmyl. lwqamelywqumolybxmhﬂlgainyl pguimaxgliryl, qwnaazlmyyl
etrazo I mdazo (0] I
L o oxaa begpEA Bl 9 A SiginnCaigiih 0E°%Y i érsfnd ki Shifeeton
1, 2, 4- t hi adifasaid wz-CsMerdqybloalky!rnms dsy througiiran garhgm atony 2 aépl Ayhrridized

1,2,4-triazi, triazinyl, 1,3,5-triazinyl,
pyrazol o[ 3, %B e&?aﬁ ', C|nnoI|nyI pteridinyl, ﬁtgrlnyl 6, 7-

di hydr ot H- [ 1] DKOG%)EWIIwhdnelszd)b@Plnmfa@H@ ni;nnyl & nagf
8- tetrahydro- quipol L35 ¥le usP@'}F@ﬁégﬁw%r\ﬂo i lFE’é)EW'caﬁ@hﬁétnnal isomers

benzi sot hi azol yl , "bénzisoxazo nzi m daz . 10 thi anapht %
i sot hi anaph((gt@,nyls angetramns tﬂomﬁ?ys Tihe cIsETPRERdE él?ﬁﬂ in preseRtgipNve/ition él yl,
| ndol i zi nyl ?sthQEQ/Aters'a%P%é E}%Péféaﬁ ol ol it ihh’ln’f@éﬁt?énab(ﬁcmémulaﬂﬁxa| i nyl,
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I nary. skill
under st and dlhzstere’ohencfnl'i!rmécﬂ'hlérfﬂ"eb*mﬂsfaia@s(t@ﬂle@ﬁq’@f"é‘r"éE?@ﬂag'é?rﬂ o Pngs is
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present invention, and mixtures thereof, and to all pharmaceutical compositions and
methods of treatment 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, resolution of racemic mixtures of enantiomers of compounds,
used in providing the R' substituent of formula |, is effected by treating the racemic
mixture with a specific optical isomer of a disubstituted tartaric acid or tartrate in an
appropriate solvent 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
agents such as the optical isomers of tartaric acid and tartaric acid derivatives such
as di-p-toluoyl-L-tartaric acid and (S)-(+)-Andenc acid (pencyphos, (S)-(+)-2-
hydroxy-5,5-dimethyl-4-phenyi-1 ,3,2-dioxyphosphorinane-2-oxide) salt..



15 (Cg-C o)aryl when used herein refers to phenyl or naphthyl. The
conpounds used in this invention include all conformational isonmers (e g_,
ci s and tweng/op@oers. The conpounds used i n present i nveRCTARIVEIES
asymmetric centers and are therefore chiral and exist in different
enantionmeric and diastereoneric forns~7-This invention relates to the
resolution of optical isonmers and 20 stereoi soners of the precursors of
constituents and thereby conpounds of the present invention, and m xtures
thereof, and to all pharmaceutical conpositions and nethods of treatnent
that may enpl oy Ioteraction dietwesne @ntigades hpk thegasalying Haatetigly 8ad | grecifific| udes
both the E . i J : I ; | so exi st
as tautoner%gqq%r%oé} é‘\’/'géngt’ ?g%ﬂllg%;gggh%%&cwﬂt& gﬁ% yr?%ﬁ@aégglle%p%_rogs 25

t her eof . | rthpaesdiving enateriglesits] emardiomer prayisieaiope raf the desgregs stergashecfer s of
conpounds, m%%ﬁgs | REHRViA 1D rérﬁﬁnﬁ? evidhiInidiet SR tsoliof %Hlﬂeaséparétél¥ ef fected
by treating e racemc mxture wth a specific optical isomer of a

di subst i& utieelatedrthereby, Huisd depending ortthe spedific eappionsridasteddnddhe such as
et hanol - Wit arih Yy ¥Pe8lsed i &, Fén PRacHRBHe: or sBﬁJ%gJBPEHeoéleﬂeasﬂélétfié! ning the

desired enantiomer 1n excess o€?'90'%|s pqsm%l ein accordance with the
met hod of thaturgEtheresdlvingratursFanibersonerinitagtly sleqtess &9, @Rl fagRAttesuch as

t he opti cal ekSORP bger kudrpdd #tdrPatd Gefvaind pfoRidba bipfediisitatt 6fein "Ratdrv@F such  as
di-p toluoyi-L-tartaric acid and égﬂ){%_a&(-mq_eno aci d éeencyphos, (5)-(+)-2-
hydr oxy- 5, ShaRmehsituent gadagplutoncontanid (isnb PO PIYRRYISEXi de) salt.. WO
02/ 0969@9 PCT/ | B/ SréRAfentioned risBiingt dgentsbareveittianin pRuRiingosd 3RMRT esol vi ng
mat eri al and specific, enanti o‘{)rE{ I'Fe:]é\” @es '3] resol ut i, 0{[19 of thte racem c

mi xt ure whetM@BYorRETRfehe FOMRPUNGPT thenforria deilen i RERSAIEY ORfRUiSRaAti orer
provi des ongsefibddite desired stereospecific materials and wherein the

remai ni ng enanti oneter in solution can be separately 5 isolated thereby.
Thus, depending on the specific enantioner desired and the separation

net hod to be used (i.e., frompreci@Hjate or solution), the stereospecific
nature of the resolving nature can comtantly selected; e.g, an "L"
formof the resolving agent such rtrate derivative provides a
precipitate of an "R' formof tHhHe R {subStistuent and a sol ution contai ning
the "L" formand vice versa. 10 orenenti oned resol ving agents are
effective in providing a 3R 4R endptioner of the conpound of the formula
(either in precipitate or solution,as

15 In accordance with the present invention the method of resolution of the
compound of formula Hll 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 stereospecificity, for a time
sufficient fo allow substantial precipitation of a sterecspecific isomer of the racemic

20  mixture from the solution; ‘

b) depending on the stereospegcific form of the compound which is desired,
collecting either the precipitate and purifying it or collecting the mother liquor and
recrystallizing the enantiomer contained therein.

With some materials a slurry rather that a solution is formed with the

25 resolution of the present invention involving a slurry to slurry conversion. The term
“solution” encompasses both a solution and a slurry.

The temperature at which the resolution and precipitation is effected is

preferably ambient temperature and while precipitation time is not restricted for



described): CH3 H N, CH3 N 15 In accordance with the present invention
the nmethod of resolution of the conpound of formula Ill is effected by the
st eps of :wa)02peedhg a racem ¢ m xture of the conpound of fPerABIZ01POI i n an
appropriate solution with a resolving conpound, having a defined
stereospecificity, for atine sufficieft to allow substanti al
precipitation of a stereospecific isoner of the racemc 20 m xture from
the solution; b) depending on the stereospecific formof the conpound which
is desired, collecti:ng either the precipitate and purifyi it or

col | ecti ng efficicansy trertime isuseferghly norreere jhanaboubioHghauRe '@W&ﬁ‘f'%&?@ltatﬁont ai ned

therein. Wb SQIRolIE bbtabiedo Bbb BhintbeReh thélceicS Al Afch sl AT ed wi th

the 25 resolution of present invention involving a slu té to slurry
A

conver si on. @ Fiable @Ffma"dstBQE GemBeEndes{ farmpia dds mast ﬁtaé'es'ﬁlaﬁtdl ¢ slurry.
The tenper ajohf @udd abhl rﬁhrachl%rxa@§m lrléthé\ﬂtha:m@ fﬁtree&dsalfé:ﬂi Bt nssprefefneet ed is
preferably anbient tenperature and E/n iIle |tat'7lacqo I{]
restricted PBrhoUReEIoeRORRYINBMHE @f@@g‘“g—VS it Bﬂ?fc{)gefq?gu Phe is
preferably TwusIr @xihgie, eReation bothe fﬂmemondmsawdme doPnpoBed bi fomtuga It he
resolution jt |s desirable to use e antlo rs 1athmracemc mxtrre whi ch

are in a sEagiestedoprefesaRly imetapRlBih @ B'i" Yere 3 OBk e i n aci d
addi ti on sahfterndtively) siegianok lﬁbpl’bbdihelchk:@tbhldﬂe serl tetralﬁmckf%nt(bamlﬂurhsee base

o P e S o 1%, 2SS BOTR IRk UEP e or i nol
hydrochMori étﬁy!é@dtétepﬂuchIbmn@ﬂimeudidhlafoefhanmxbraeﬂrahydrcﬁurarli freyt edugedeifier abl y i n
ool ¥ By TSR el BG5OSR
t her eof wi tﬁuperlorvpunﬁcnlbn\mau enrichsd af qtbsmﬁteremmysrsmdrrhthemsal siemt s of t ol uene,
10,5t et 2L M AR R B UL Bl ARy be
t hi s f or m pfawengescedonitrile, or heptanes are also useful as solvents.
15 A preferred isolation solvent is acetone. Other solvents useful in this regard
include isopropanol, ethanol, methyl ethyl ketone, methyl isopropyl Kketone,
acetonitrile, and tetrahydrofuran. The solvents may also be used as co-solvenis with
each other or with water.
Preferred resolution compounds include tartaric acid and its derivatives such
‘20 as toluoyl and benzoyl tartaric acids in stereospecific conformation, as described.
Other resolution compounds include spereospecific adeno acid and derivatives
thereof.
To facilitate precipitation and recrystalization addition of seeds is optional, but
preferred in order to obtain higher ee material with fewer recrystalizations.
25 In order to illustrate the procedure and efficacy of the present invention the
following examples are presented. It is understood that such examples are details
contained therein are not to be construed as limitations on the present invention.
The present invention also relates to a method for preparing the compound
of the formula
30



superior purification and enriched of other stereoners fromthe prior step.
A preferred displacenent solvent to be used in the resolution is ethyl

acet at e. wookwemey acetonitrile, or heptanes are al so usefrall/iBe/@odvent s.
15 A preferred isolation solvent is acefone. O her solvents useful in this
regard include isopropanol, ethanol, nethyl ethyl ketone, nethyl isopropyl
ket one, acetonitrile, and tetrahydrofuran. The solvents nay al so be used
as co-solvents with each other or with water. Preferred resol ution
conpounds include tartaric acid apd its derivatives such 20 as toluoyl and
benzoyl tartaric acids in stereoBpeciRic conformation, as described. ~Cther
resol ution conpounds i nclude spejfeospecific adeno acid and derivatives
thereof. To facilitate precipiNat d recrystalization addition of seeds
is optional, but preferred inllorddr t3oBtain higher ee material with

f ewer recrystallzatlons 25 In erMo illustrate the procedure and
efficacy of the present |nvent|on t heH fol |l owi ng exanpl es are presented. It
i s under stood, that suc et a contained therein are not to
be construe‘a’qa%phefrma rgéﬁﬁ?WESBl %'Eréaﬁ “?'ﬁ(}aémtion. The present invention
also relates to m‘lgetdmfbcffmhiehmmjarl ng the corrpound of the forrmula 30 WO
02/ 096909 PCT/1B02/01905 -9 R1 R2 N R3 N N\ or the pharnmaceutically
acceptabl e salt thereof; wherein Rl |s @/lgup of the fornmula R5

R(N,,(CH2)y 5 whereiny is O, 1 sel ected fromthe group
consi sting of hydrogen, (Cl-C6) aI ) al kyl sul fonyl
(C2-CB) al kenyl, (Cz-C(,)al kynyl V\/ner n t he al kyl, al kenyl and al kynyl

--—~vW‘

5 whereinyisQ, 1or2;

R* is selected from the group consisting of hydrogen, (Cs-Cs)alkyl, (Cs-
Ce)alkylsulfonyl, (C,-Ce)alkenyl, (Co-Ce)alkynyl wherein the alkyl, alkenyl and alkynyl
groups are optionally substituted by deuterium, hydroxy, amino, trifluoromethyl, (C4-
C.)alkoxy, (Ci-Cs)acyloxy, (Cq-Ce)alkylamino, ((Ci-Ce)alkyl)zamino, cyano, nitro,

10  (CxCelalkenyl, (CxCs)akynyl or (Ci-Cg)acylamino; or R* is (Cas-Cio)cycloalkyl
wherein the cycloalkyl group is optionally substituted by deuterium, hydroxy,
amino, triflucromethyl, (C;-Ce)acyloxy, (Cs-Ce)acylamino, (C,-Ce)alkylamino, ((C-
‘Cg)alkyl);amino, cyano, cyano(Ci-Celalkyl, trifluoromethyl(Ci-Celalkyl, nitro,
nitra(C4-Ce)alkyl or (C;-Cs)acylamino;

15 R® is (C,-Co)heterocycloalkyl wherein the heterocycloalkyl groups must be
substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C:-Ge)alkyl,
(C-Cg)alkoxy, halo, (Ci-Celacyl, (C:-Celalkylamino, amino(Ci-Cs)alkyl, (Cq-
Ce)alkoxy-CO-NH, (Ci-Cs)alkylaming-CO-, (Cz-Ce)alkenyl, (C:-Cg) alkynyl, (Cq-
Cs)alkylamino, amino(C-Ce)alkyl, hydraxy(Cy-Cealkyl, (Cs-Ce)alkoxy(Ci-Ce)alkyl,

20 (Cs-Co)acyloxy(C,-Celalkyl, nitro, cyano(C,-Celalkyl, halo(C-Ce)alkyl, nitro(Cy-
Celalkyl, ftrifluoromethyl, trifluoromethyl(Ci-Ce)alkyl, (C,-Ce)acytamino, (Ci-
Cs)acylamino(Cs-Cg)alkyl,  (C;-Cs)alkoxy(C,-Celacylamino,  amino(Cy-Ce)acyl,
amino(C4-Cg)acyl(C;-Cs)alkyl, (C4-Cg)alkylamino(C4-Cg)acyl, ((Cy-
Co)alkyl),amino(C;-Co)acyl, R™R™N-CO-O-, R™R™N-CO-(C,-Cs)alkyl, (C;-Ce)alkyl-

25 S(O)y, R®R'NS(O)n, R'R'°NS(0)m (C1-Colalkyl, R¥S(0O)m RN, R**S(0)nR'N(C;-
Ce)alkyl wherein m is 0, 1 or 2 and R' and R" are each independently selected
from hydrogen or (C.-Cg)alkyl; or a group of the formula |l



groups are optionally substituted by deuterium hydroxy, am no,

trifluoronethyl, (Cl- 4)al koxy, (C, -C6)acyloxy, (Cl-C6)a(kylam no,

((C, - CB) awbky)pg@@n® no, cyano, nitro, 10 (C2-C6)al kenyl, (CrcCBped/dyesyl or

(C -C6)acylam no; or R4 is (C3-Clo)cycloal kyl wherein the cycl oal kyl group

I's optionally substituted by deuterium-10wdroxy, am no, trifluoronethyl,

(C1- C6) acyl oxy, (C, -CB)acylam no, (C, -0C6)alkylamno, ((C, -

C(s)al kyl ) 2am no, cyano, cyano(Cl-C6)al kyl, trifluoronethyl (C,-C6)alkyl,

nitro, nitro(C -C6)alkyl or (C -C6)acylamno; 15 R5 is

(C, -C9) het erocycl oal kyl wherein the heterocycl oal kyl/ gff\oups nust be

substituted by one to five carboxy, cyano, am no, d u‘?e ium hydroxy,

(C1-C6)al kyl, (C1-C6)al koxyX),.hal o, (C tacyl, (C al ky no,

ani no( C, - CB) al @% (C -/eb);al ROXy.- ﬁ?ﬁ?c?-&gq), VI arfi Zyg,

(C2- Co) al kenyl , QQREI(;);) al kynyl , {({C\- CB)al kyl'afti no, am no(C, - C6) al kyl ,

hydr oxy( Cl- C6) al kyl, (C, -Ca)al kox é@ -C6) al kyl, 20

(C1-C6)acyl oxy(C,-CB)al kyl, nitro, ano(C, - Co) al kyl, hal o(C, -CB)al kyl,

nitro(C, - C6)al kyl, trifluoromethyl, trifluoronethyl (C, -C6)alkyl,

(C -C6)acylam no, (C, - Cs)acylam no(C, -CB)al kyl,

(C, - C8) al koxy(C, - C6) acyl am no, ami no(C, - C6) acyl , I

am no(C, -C6)acyl.(C -Cg)alkyl,, (C, -C6)al kylam no(Cl-C6)acyl, ((C, -

CB) al kyl ) Zaﬁq%\ée(r&is&c)qagﬁ%%wm&\l- CO O, RI5RI8N-CO (G, - CB)al kyl ,

(C1-C6) al kyl 25 $( &)t ard pateahtl DdapenBaBRDERI( O m (C, - C6) al kyl, R15S(O m

RleN, RlSS(O)rrRlIéNéé:,- CBr)saI kyl wherein mis O, 1 or 2 and R15 and R76 are
J® Telr &ty

each i ndependentl| from hydrogen or (C,-C6)al kyl; or a group of
the formil a 11 WRi®S{OR6A6@IAT0S0| BOOZ;@©x@e5, caranyRor C(FN-CEROIR10) N R12

(CRER 7 N (V) e T Vigxfo), dndreifh 8 o1 br 3; or WA165RH2ng 15 0. 1, 2, 3 or 4
Z is carbonyl, C(O)O-, C(O)NR- or $(QO), wherein nis 0,1 or 2;
R®, R’ R®, R?, R" and R'" are each independently selected from the group

consisting of hydrogen or (C-Cg)alkyl optionally substituted by deuterium, hydroxy,
10  amino, trifluoromethyl, (C4-Cs)acyloxy, (C,-Cs)acylamino, (C-Cs)alkylamnino, ((Ci-
Ce)alkyl);amino, cyano, cyano(Cy-Ce)alkyl, trifluoromethyl(C;-Ce)alkyl, nitro,
nitro(C4-Cs)alkyl or (C,-Ce)acylamino;
R™ is carboxy, cyano, amino, oxo, deuterium, hydroxy, triflucromethyl, (C;-Ce)alkyl,
trifluoromethyl(C,-Cs)alkyl, (C1-Cs)alkoxy, halo, (C,-Ce)acyl, (C,-Ce)alkylamino, ((Ci-
15 Cg)alkyl), amino, amino(C,-Ce)alkyl, (C,-Ce)alkoxy-CO-NH, (C+-Ce)alkylamine-CO-,
(CzCo)alkenyl, (C-Cs) alkynyl, (Cy-Ce)alkylamino, hydroxy(C-Ce)alkyl, (Cy-
Co)alkoxy(C,-Ce)alkyl, (C-Cg)acyloxy(Cq-Ce)alkyl, nitro, cyano(C-Ce)alkyl, halo(C,-
Colalkyl,  nitro(C;-Ce)alkyl,  friflucromethyl,  triflucromethyl(C-Celalkyl,  (Ci-
Cs)acylamino, (C4-Cg)acylamino(C;-Cg)alkyl, (C+-Ce)alkoxy(Cq-Cs)atylamino,
20 amino(C4-Ce)acyl, amino(C-Ce)acyl(Ci-Ce)alkyl. (C+-Cg)alkylamino(Cq-Ce)acyl, ((Ci-
Ce)alkyl);amino(Cs-Ce)acyl, R™R™N-CO-0-, R¥R'N-CO-(C,-C)alkyl, R™C(O)NH,
R'™OC(O)NH, R™NHC(O)NH, (C;-Ce)alkyl-S(O)m, (C:-Co)alkyl-S(O)-(Cs-Cs)alkyl,
R™SR™NS(O)m, RR™NS(O)r, (C1-Co)alkyl, R*S(0)m R"N, R'S(0)R"N(C+-Cq)alkyl
wherein m is 0, 1 or 2 and R" and R'" are each independently selected from
25 hydrogen or (Cy-Cg)alkyl;
R? and R® are each independently selected from the group consisting of
hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (Cz-Ce)alkenyl, (Cz-
Celalkynyl, triflucromethyl, trifluoromethoxy, (C;-Celalkyl, (Ci-Ce)alkoxy, (Cs-



b, ¢, e, f and g are each independently 0 or 1; dis O, 1, 2, or 3; 5 Xis
S(O, wherein nis 0, 1 or 2; oxygen,. carbonyl or -C(=N-cyano)-; Y is
S(O" wheweim/om9s 0, 1 or 2; or carbonyl; and Z is carborgr/IB@HS ,
C(ONR or S(O,, whereinnis 0,,1 or 2; R, R7, R8, RO, Rl and R' are
each independently selected fromthe grdlip consisting of hydrogen or
(Cl1-Co6)al kyl optionally substituted by deuterium hydroxy, 10 am no,
trifluoronethyl, (Cl-C6)acyl oxy, (Cl C6) acyl am no, (C7- CG) al kyI amno, ((C1

CB) al kyl') 2ani no, cyano, cyano(Cl-C6)alkyl, trifl uoroneth yl,
nitro, nit Co@E )"a!‘l’h@ﬁ'néhe ey, ﬁ@é’)‘b@"ﬁﬂﬁ?’ﬁd arqups aresort!‘ag%iybs é“é)n

1 Ithi
o s LD AP Bt b it o

(C, - CB) al ky|(Ce‘m$ @Jkylammp (?1/?5 Q@@j%! 4%81f)%lz§§¥H83tewho&1%%¥%fﬁPa'ky'

(IC& C6|) al koxys JHIdalelC%r @, &gélﬂyﬁl%rnﬂz% R(GCareC@heH kiedependdr@y - ©3)
al kyny

C6) al kox§( Cﬂ@ﬁﬂﬁ’ﬁ@l} an%s@ﬂ@ﬁ%&??%&% (ﬁ?@aﬁ/ hSTR E]}”C@}agyl)zamlno Ce-

cyano( Cl- C6)ghkylamidt Qé;lc8 a|£ﬁr)1a;l kykce-ct\b FKIL - G, oeylsutingif | u@somet hyl |
Lo 'cé?raﬁ%?q iy @ﬁ%@cﬁgﬂw Gy %&m&u&%@% a0 5 Coons

ani no( Cl1- Co)csMH,, @aikyamizR)e0y | (OSCs)RéiE@aly; | (C.-Coheteracycloalkyl or (Ce-

R 5RGN- GO Grars é&s@%&a %effr%%»;?amt%%& EPRaM Sy Kpponaiy
R15NHC( @pNH sutfsBitede byloky | 1S (e ha(ocxegea)amyam-S(ara)mca-NreBx@mﬂyélkoxy-

RISS( O RO e ARG Goeihy, CregRbACOMC Coali (O o qch
i ndependent IC;g aﬂekyeﬁOa‘dHf(Eeﬁa)alR&yhgajbwmrmxy(@:ﬁe@WbWDXY(QECéal@% are
each i .”depe jjox}f?_laﬁ)n%ﬁ{%yggglkgw {6" Sk c%méfy é‘a&mxyk%dbo

deuterium
C5) al kynyl , atmnd | uoeoire Gy Cs)alkyl.i f | dﬁr-ﬁﬁélkmx%r G, | )aI(@yC;o)aM Crr

(C1-Co) QFKO)E?’Elk(: a}ﬁ‘angéfn%%6909(8%é|§%9&905 (cl |‘1)Mﬂ'%oal kid,- wher ei n

t he al ky or ¢ oal kyl e optiona substittued by one

to three gr &usky EnIM@e@s)ﬂkﬁdm((ﬁa'l%@)alkmeémmgﬂ-Q;%ﬁ"ﬂbx@b’dr% hfe1-Ce)alkoxy,
E% ggg ﬁgglrc%#gr% %x@ﬁ R m(gog% &lkcgi c&@ar%k)&:)b@ﬁlm@ca?ﬁnyl(cr
(C$- C, 0) ar yICe)aliy, (&~ %qug-q? élHeé n%)ﬁ@éﬁﬂ@nﬂ@"t{ 2:%-09 heteroycloglky,
amino-CO-NH-, (C,-Ce)alkylamino-CO-NH-,  ((C4-Cg)alkyl);amino-CO-NH-,  (Ce-

20  Cy)arylamino-CO-NH-, (Cs-Cg)heteroarylamino-CO-NH-, (C;-Ce)alkylamino-CO-NH-
(Ci~Cg)alkyl, ((C,-Cs)alkyl),amino-CO-NH-(C;-Cg)alkyl, (C-Cyo)arylamino-CO-NH-(Cy-

Celalkyl, (Cs-Co)heteroarylamino-CO-NH-(C,-Ce)alkyl, (C-Ce)alkylsulfonyl, (Cy-
Cs)alkylsulfonylamino, (C,-Cs)alkylsulfonylamino(C,-Ce)alkyl, (Ce-Cio)arylsuifonyl, (Ce-

Cio)arylsulfonylamino, (Ce-Cyo)arylsuifonylamino(C,-Ce)alkyl, (Cy-
25  Cyalkylsulfonylamino, (Cs-Ce)alkylsulfonylamina(Cy-Ca)alkyl, (Cs-Co)heteroaryl or (Co-
Co)heterocycloalkyl;
said method comprising the steps of:
a) mixing a racemic mixture of enantiomeric compounds of the formula
5
4 < R
R\ N ~(CH 2)y
H

30 wherein y, R* and R® are as defined above, in a solvent, with a resolving compound
having a defined stereospecificity, to form a sclution and with said resolving agent



5 Clo)cycl oal kyl, (C3-C70)cycl oal koxy, (C1-GC6)al kyl am no,

((C1- ) al kyl ) 2am no, (C6- Cl0)arylam no, (Cl-CB)alkylthio,

( C6- Clo) awgloiopape ( C1l- C6) al kyl sul finyl, (CB- Clo)aryi sul f iPayiTB02/01905
(C1-cCB)al kyl sul fonyl, (C6-C10)aryl sul fonyl, (Cl-C6)acyl, (Cl-C6)alkoxy-

CO- NH, (C1-Cs6)al kyam no-CQ-, (C5-C9)het@roaryl, (C2-C9)heterocycloal kyl or
(Cs- Cl0)aryl wherein the heteroaryl, heterocycloal kyl and aryl groups are
optionally 10 substituted by one to three hal o, (Cl-C6)al kyl,

(C1-06) al kyl - CO-NH . (-Cl- CB) al koxy-

(C1- c6) al ky! edﬂgmab@l"fé&dmwlm at('%?sieegaumyﬁﬂ ehsagepatiogsysiogrm a ( C1-
C6) al koxy - CQpradibifts, cOhtbfHirtgsain atiedsP BNy of saflf MRnidrkers C6) al kyl ,

car boxy(Cl-C6) a lg)gxy, benzyl oxycar bonyI Cl1- Cp) al koxy

(Cl- CB) al koxycar BBnyl @favipgtha mpgyre 1q ei3ncipn pdima S“ff'%ﬁﬁt troallow substantial

ami no(C, - C6)¢téd(yita,t|0|6 53 a@eraédp@xm@aﬁéhtﬂambmﬂtﬁ@racéﬁfé rﬁ;@x}@frarh% sohion
Co) al koxyscar | am no, C6) al kyl ) 2am no, ?

dyhl am no ‘g‘ Jf
C6) al kyl ami %@ SERN aneter o Ff"éf"% Qé"q{ﬁfmﬁ'ﬂéf"éfo@fl?’él kyl , hydroxy,
(C1- C6) al koxy, @ar bompemgoax;r(eeler%e)pahlhd enarticAr=6) ﬂqbkdam(:eaﬁdowmxﬁ

S o R L gl A B et

(C, - Co) al ky! vt sont@ediH-bther( EClseld )eabitiomerarandordcgshitkzing( & 2Rantiomer

C10) aryl am eroaryl am no- CO NH,

(Cl- C8) al kylrbgm neyﬁfﬁ\f&g&t‘@‘) ?ﬁ‘{’ al kyl |

((C, - CB)1&I kyl ) 2adh) no- G@ckihg (Ut -desiyend ktprqospm‘méﬁambmbambnhrrﬁﬁ Mtith (£°1-

Co) al kyl, ( m no- CO- NH ( C1- C6) al kyl, (Cl-C6)al kyl sul fonyl,
(Cl- Cb)al k%‘:’ 's"dﬁ%ﬁ%%%h'g( CL- 06) al kyl sul f onyl ami no( CL- 06) al kyl ,

(C6-C, o)arylsul fonyl, (C6- C10)arylsulfonylan no,

(Ce-C10) aryl sul fonyl am no(C, - CB)@,I kyl , z(Cl 25 C6) al kyl sul f onyl am no,

(C1- Cs) al kyi sul f onyl am no( Cl1- C6) pl kyI , (C5-C9) heteroaryl or (CZ-

CB) het erocycl oal kyi ; said methog ising the steps of _ a) mxing a
racemc mixture of enantionmer N co ds_ef theé{?rrrula RS R, N/(C2)y
H 30 whereiny, R4 and R5 areigs d d Boove, MYla sol vent, with a

resol ving conpound having a detNhe lgtereospem ficity, to forma solution
and with said resolving agent WO 02/098909 PCT/1B02/01905 -12 being
capable of binding with at | east one but not all of said enantioners to
forma

wherein R is hydrogen or a protecting group and R? and R® are as defined above.

The present invention also relates to a compound of the formula
15

R’S

Iz

wherein R* and R® are each independently selected from the group

consisting of hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (C.-
Celalkenyl, (Cz-Ce)alkynyl, trifluoromethyl, triﬂuo['omethoxy, (C-Ce)alkyl, (Cs-

20  Celalkoxy, (Cs-Cio)eycloalkyl wherein the alkyl, alkoxy or cycloalkyl groups are
optionally substittued by one to three groups selected from halo, hydroxy, carboxy,
amino (C,-Ce)alkylthio, (C4-Ce)alkylamino, ((Ci-C)alkyl)zamino, (Cs-Co)heteroaryl,



precipitate, containing said at |east one of said enantionmers, b) allow ng
the mxture to stand for a tinme sufficient to allow substanti al
preci pi t aWwpom/09d90@a st er eospeci fic enanti omer of the racemPCTABOYUPE from
the solution 5 and wherein another of said enantionmers renmains in said
sol ution; c¢) depending on the stereospect¥ic enantioner of the conpound
which 1is desired, collecting either the precipitate and purifying it or
collecting the solution with contained other of said enantioners and

i n said solution; and 10 d)

recrystalli z g;j ena&ahjg cont ai ned
reacting the CG Ls;f@fpﬁ)FF“@“‘é(hP‘i Breer 1088/t & Fe@ndiR'harg eashrpound
of the T or MindedSndRFICKE )OI, I fbftidBikoRy, Y EI-o0RkyiBkird, PEf-ect | ng
group and R2 gr‘g}ﬂR are as d i.ned above, pe y{% esent_ I nvention
relates to aCt3nPisEATCof (tcﬁ PEVRATIGP, 1 5(Geefee)alkytniop 3 (G Gro)pryitiga, Réc1 N N H
wherein R2 a@galRfsuifingl, efkiC i)adesatinge () QZG)SIﬁi'Iftﬂfoayl gcpmobd?ﬂs@roawp (cb
consi sti r e ut 241 Lm al o, ~Qy itro oXy,
(C2- CB) ke @)%‘99" e RGO RrioRryRRIRyeSY: e ruBreiathotos
(C, - C5) al kyl Ga) fQE&BbroQWcﬁ@yhbk(@@Cm ayBwiireindlye hataldapl, heterodiclalkineandlday| |
al koxy or cy I . ' I bsii ttw d three
ot oups sl ordieiya opfirRiPS Rl BB hs RG 0, LBk, Ry Giph 2
(C, - C6) al ky! MNirk, {6;-Cg)alBoxye6PalNKy; | (C2-&a)atkpl-CQ-BHH-(T3)yCuddlien],0 a4CH4Cs a‘l@@xﬁEm%QOQ
PCT/ 1 BO2/ 019@A.(C,-Ce)alkyl, (C1-Co)alkoxy-CO-NH~(Cy-CeJalkaxy, carboxy, carboxy(Cs-Ce)alkyl,
10 carboxy(C:-Ce)alkoxy, benzyloxycarbonyl(Ci-Cs)alkoxy, (C;-Cs)alkoxycarbonyl(Cy-
Ce)alkoxy, (Ce-Cyo)aryl, amino, amino(C,-Ce)alkyl, (C,-Cs)alkoxycarbonylamino, (Ce-
Cro)aryl(Cy-Ce)alkoxycarbonylamino, (Cs-Ce)alkylamino, ((C-Cg)alkyl),aming, (Cs-
Ce)alkylamino(C;~Ce)alkyl, ((Ci-Ce)alkyl);amino(C+-Cs)alkyl, hy::iroxy, (C;-Ce)alkoxy,
carboxy, carboxy(C,-Ce)alkyl, (C4-Cg)alkoxycarbonyl, (C1-Ce)alkoxycarbonyl(cr
16  Cg)alkyil, (C4-Cs)alkoxy-CO-NH-, (C4-Ce)alkyl-CO-NH-, cyano, (Cs-
Co)heterocycloalkyl, amino-CO-NH-, (C+-Ce)alkylamino-CO-NH-, ((Cs-
Ce)alkyl),amino:CO-NH-, (Ce-Cio)arylamino-CO-NH-, (Cs-Co)heteroarylamino-CO-
NH-, (Cq-Ce)alkylamino—CO-NH-(C1-Ce)aIkyl, ((Cq-Cs)alkyl)gamino—CO-NH-(Q-
Celalkyl, (Ce-Cyo)arylamine-CO-NH-(C,-Cg)alkyl, (Cs-Co)heteroarylamino-CO-NH-

20  (C4-Cg)alkyl, (C4-Cg)alkylsulfonyl, (C4-Cs)alkylsulionylamino, (Cy-
Cs)alkylsulfonylamino(C,-Cs)alkyl, (Cs-Cro)arylsuifonyl, (Cs-Cio)arylsulfonylamino,
(Ce-Cro)arylsulfonylamino(C;-Ce)alkyl, (C4-Cg)alkyisulfonylamino, (Cs-

Cs)alkylsulfonylamino(C4-Cs)alkyl, (Cs-Cs)heteroaryl or (C;~Cq)heterocycloalkyl.
The present invention also relates to specifically preferred compounds
25  selected from the group consisting of;
Methyl-[(3R,4R)-4-methyl-1-(propane-1-sulfonyl)-piperidin-3-yl]-(7H-
pyrrolo[2,3-d]pyrimidin-4-yl)-amine;
(3R,4R)-)-4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yi)-amino]-
‘ piperidine-1-carboxylic acid methyl ester;
30 3,3,3-Trifluoro-1-{(3R,4R)-4-methyl-3-[methyl-(7H-pyrrolo[2, 3-d]pyrimidin-4-
yh)-amino}-piperidin-1-yl}-propan-1-one;
(3R,4R)-4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-aming]-
piperidine-1-carboxylic acid dimethylamide;



-13 (C2-C9) heterocycl oal kyl, (C3-C9)cycl oal kyl or (C6-C10) ?ry: k or RZ and
R3 h ind dent | C3-C1 | oal kyl, (C3-C1 :
(C17Co) ol woluambinay ((C1- 08) al kyl) 2ani no. (5. CLO) arylI s moTABI1s
(Cl-C6) al kyl thio, (C6-ClO)arylthio, (Cl- %5) al kyl sul finyl,
(C6-C10)aryl sul finyl, (Ci1-C$)alkyl sul fan§/ , (C6-ClD)aryl sul fonyl, (CL 5
(22 bg) heter ocyel oal Kyl o (6~ CLoyatyl wher oin the heterohryl .
hr e hal o (G BT Ry-Me B SHBR TG Bk B T BB RO o e
ree hal o, - , R - , - - :
E% %g a: Il:yl p‘@g&dﬂm—(-ﬁrbﬁﬁ)l}edrkiyub)»ac(eﬁnaﬁm¢mylles§ey,- COX NH ( C1- C:B%(al kyI1b
- al koxy- - :

(1, 0o ol kony OO0 Mk R B AR o S -5 e
(C - C?)Citl ko;<plfﬁmtilnmm%vl}@€ﬁxo-p(@iix)l<ailﬂnlmxy, (Cg-Cl0)aryl, anino,
am no( Cl- a : ; 5
C10) aryl (€1-CB) él ﬁgs?&”gﬁ%ﬁﬁfﬁhxﬁgﬁ“w%%ﬁﬂ}%gfﬁt%?”py’ rolo[2,3-
EE% %g a: ty:d})pgrmﬁneirylx-mmo}mrwmcle}rmqnetm:on%) al kyl , oxy

- a a 7@%3( 4 ,
car boxy(C, - >é( 1) an@?ﬁq&%@# g#k@)%( b(-)non,E&z’-%%'g%ybg@?%gnyl (C1 15

y 1) al !
gg ﬁgrglbc(?lggﬁ(qp-muﬁﬂ@fqﬂgﬁd_ ( Cl1- Cs) alékyl - QO NH-, F;'I((:gi/ano,‘ (6C51
2 no- . IS RAR AR i g A5 et amintl

CB) al kyl ) 2am no-, 10) ar

( C5- CQ h&d er Gathykripardin-"Cgh-prapan-1(a0e:- Cs) al kyl anmi no- CO- NH- ( Cl1- C6) al kyl ,
Cl- C6) al kyl ) 2am & < € -

EE:G c_mg ar y|ya3n- ﬁ?%@?@i@?%%@'&%&@@ i A mpt-aminel 4\ 20

( C1- 06) al ky! methylipirsinin kyl-sigpemiyane; (C1- C6) al kyl sul f onyl ami no, (Cl-

C6) al kyl sul f onyl agj . Lik¥thy-

(G C10) aryl qui  aorp-cldhb i 3 ety (- BoRin. SRYmian L arinel

(C1- C6) al kyl NarrPRypiParding,!-cadexarcigng atl sul f onyl ani no( CL- C6) al kyl

(C5- C5) heg er oaryl (3R[4R()-@2cﬁ%h§N’W-Q’ﬂhﬁéih?laé-!ﬁbdthyl-gfpﬁfoﬁ)‘fgﬂidiﬁyﬂMﬂiH-Jl‘?IFL al so

relates to specifi.ca referr conpounds 25 selected fromthe grou
consi sting ogmmﬁ]-mper{d!n%-ﬁcar oxamiine. " group

Met hyl - [ (3R 4R) - 4FHeepraydnt InvehiicP 8RE rdiatey Ith @nptlalmaaueEd doRmasiid: fof k)
CIR ARyt o eing o reydhitm gicksoiel By 9o SSlacted pm eracaiRraRgTtrelesiRo) -
pi peri di ne- lxemartramspibtion, dgiud, rRAtPY sasrbss,; rhdlinatoid arthritis, psoriasis, Type |
33,3 Trid | Ughonde LA ARNCER! - 3oL gl e (/P e O 912, Sl s m i -4
autoimmune thyroid disorders, ulcerative colitis, Crohn's disease, Alzheimer's
disease, Leukemia, and other autoimmune diseases or (b) the inhibition of protein
kinases or Janus Kinase 3 (JAKR) in a mammal, including a human, comprising an
amount of an abave described specifically preferred compound or a pharmaceutically
25 acceptable salt thereof effective in such disorders or conditions and a
pharmaceutically acceptable carrier.

The present invention also relates to a method for the inhibition of protein
typrosine kinases or Janus Kinase 3 (JAK3) in a marnmal, including a human,
comprising administering to said mammal an effective amount of an above described

30  specifically preferred compound or a pharmaceutically acceptable salt thereof.

The present invention also relates to a method for treating or preventing a
disorder or condition selected from organ fransplant rejection, xeno transplation,
lupus, multiple sclerosis, rheumatoid arthritis, psoriasis, Type | diabetes and

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



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

pi peri di ne-1-carboxylic acid dirtrethylam de; WO 02/ 096909 PCT/1B02/ 01905
-14 { (3R wWR)o249d9be hyl - 3- [ net hyl - (7H pyrrol o 2, 3-d) pyri m diPaeTABYY/19€sTi no] -
pi peri di ne- 1-carbonyl)-am no)-acetic acid et hyI ester,

3-{(3R 4R) - 4- Met hyl - 3-[ net hyl - (7H pyr rofl®{ 2, 3-d] pyri mi di n-4-yl ) -am no] -

pi peridin-1-yl}-3-o0oxo-propionitrile; 5

3,3,3-Trifluoro-1-{(3R, 4R) - 4- et hyl - 3- [ met hyl - (5- net hyl - 7H pyrr ol 0[2 3-

d rimdin-4-- eridin-1-yl pan-1 -one;

L {5R, 4R - 5t RSite cRUB Gropl ditsto AGhBpye dsanss, 4 eulerpiaaandio] -

pi peri di n-| olyibs - idimenun¥ NdiseasRBein a mamma(, mcludlng a human, compri

1-{(3R 4R) - 3.l (o O ol o2, 8- cl Byt im ol a4y e o - 4-
10 et hyl - p?ﬂ% ISEﬁnﬁgi §ﬂ<{ mﬂ'%'ﬁ'é ngofa bove descnbed specifically preferred
1-{(3R 4R) - Borbcérﬁmﬂldu@rpmairhbqewcraw abakpiibit] Sanrtheresh Bfettivel ih-tRaakiRY suddd noj - 4-

nmet hyl - p%\fe -yl } - propan- 1-one;
(3R 4R %% -rrethyl 3-[ et hyl - (7H pyrrol o[ 2, 3-d] pyri m di

n. 4-yl)-am nol - The presentimvehtieraist refrtds 8 ar DhdlbMmAe formdiald

(3R 4R)-N-cyano-4,N ,N -Trinmethyl -3-[nethyl - (7H pyrrol o[ 2, 3-d] pyri mdi n-4-y
| )- am no] - pi peridi ne-1 -carboxam di ne. The present invention also rel ates
to a pharnmaceutical conposi tjcon f (a) treating or preventing a disorder
or condition selected from orga F re&yection, xeno transplation,
| upus, nmultiple sclerosis, rheu $, - pgtiiasis, Type 1 20

di abet es and conpllcatloﬁgkkrp i abte X '-r, ast hma, atopic
dermatitis, autoi mune thyrﬂld di sorders, ulcerative colitis, Crohn's

di sease, Al zhei mer’ s di sease, Leukem a, and other autoi mmune di seases or
(b) the inhibition of protein kinases or Janus Kinase 3 (JAK3) in a
manmmal ,. i ncl udi ng a human, conpr|5|n? anmount of an above descri bed
specifil@ally pre Ff'é%ﬁ‘f'@:tﬁ'ﬁﬁ'éﬂ?ﬁ@h?@rfela eshe arcanpoundefithefogBulaccept abl e sal t

t hereof, effective in such disorders or conditions and a pharnmaceutically
acceptable carrier. The present invention also relates to a nethod for the
inhibition of protein typrosine kinases or J@Q%p Kinase 3 (JAK3) in a

manmal , i ncl udi ng a“ﬁunb\/Q

The present invention also relates to a compound of the formula -

HsGCon F COOH o b
IGUS N Saey
SN !

18

Detailed Description of the Invention
The following reaction Schemes illustrate the preparation of the compounds of
the present invention. Unless otherwise indicated R?, R®, R* and R® in the reaction
20  Schemes and the discussion that follow are defined as above.




conprising admnistering to said mamal
described 30 specifically preferred conpound or a pharmaceutically

accept abl wogalogesoher eof .

The pres

ent

an effective amount of an above

i nvention al so rel at ®€TiIBO2#010@&t hod'

for treating or preventing a disorder or condition selected from organ

transpl ant

rejection,

rheumatoid arthritis,

di abet es,

cancer,

xeno transpl ati on-16

psori asi s,

Type |

asthma, atopic dermatitis,

-l upus,
di abetes and

mul tiple sclerosis,

conplications from

aut oi nmune thyroid WO

02/ 096909 PCT/ | B0O2/ 01905

di sease,

-15 dis&ragrslQ ul cerative colitis,
Al zhei ner's di sease, Leu P, N

t her autoi nrmune di seases in a

Crohn's

manmal |,

i ncl udi ng a human,

conpri si ng

adm ni stering to said mamma

anount of an above described spe

fically preferred

conmpound or a

an

pharmaceutically acceptable salt l

condition. The present invention

hereof, effective in treating such a 5
| so relates to a conmpound of the formula
H3C. 2HCI H3C -ON N H 10 The N\oventi o ,ﬁlso relates to a conpound
of the fornula HOB 4P HaC, . O| H NIHC/ CHs | € present invention also
relates to a conmpound of the for ngc,, COOHO | 0 HH COOH 15
Det ai |l ed Description of the Invention e follow ng reaction Schenes
illustrate the preparation of the 7?npounds of

cl
Y
N‘/
N | N XX
NT N
R
lz
Cl RZ
N/
]% B XIX
N~ N
R
la
Cli R2
N( N gt xvi
~\N r{



the present invention. Unless otherwise indicated R2, R3, R4 and R5 in the
reaction 20 Schenes and the discussion that foll ow are defi ned as above.
WO 02/ 096@092/895P09 BO2/ 01905 PREPARATION A CI N1\/ | \ XECT/IBOOIDOR Cl Y

XX "NNR 2C R XIX NR 3C RNR3XVI NR W 02/096909
PCT/1B02/ 01905 -17 PREPARATION B C N-®XI N NC N

PREPARATION B

Cl
e
Nk B XXI
N N
N \
R
11
of
N/
k\ | D—r? XXIi
NN
R
lz
Cl R2
T\/ | D—r*  xvi
\N N



R3 XXl NNR 4z G R2 NR3 XVI N R WO 02/096909 PCT/|B02/ 01905 SCHEME
10 Re NRBXVIi NH O RR N~R3XVI R2 NMRS R2 N~ RI XV NR 3
NRARS R2 WHN 0289690 H PCT/IB02/01905
-18-
SCHEME 1
cl R
o
'\L N XV
NS
N
N H
11
Ci R®

'\t\/ | N—r XV



WO 02/ 096909 PCT/ | B0O2/ 01905
NNR 2 NRARS5 R2 N xxI |1

-19 SCHEME 2 C
NR NRARS R2 R3 XV R WD 02/096909
PCT/ 1 BO2/W0325969020 SCHEME 3 5 R2 N R3 XVI |

A9-

SCHEME 2

cl y

y N xx

N R NRARS Y |

XXi Vv

N NH NRARETRBOZ01IRE N H

XX

XXV

XX

XV



WO 02/ 096909 PCT/I1B02/01905 -21 In reaction 1 of Preparation A, the

4-chl oropyrrol o[ 2, 3-d] pyri m di ne conpound of formula XXI, wherein Ris
hydr ogen wpD 02/0pa902 ecti ng group such as benzenesul fonyl oPCaB®11905 S
converted to the 4-chl oro-5-hal opyrrol o[ 2, 3-d] pyri m di ne conpound of
formula XX, wherein Y is chloro, bronp aqpgd odo, by reacting XXI with N5
chl orosucci ni m de, N bronosuccinimde or Niodosuccinimde. The reaction
m xture is heated to reflux, in chloroform for a tine period between
about 1 hour to about 3 hours, preferably about 1 hour. Alternatively, in
reaction 1 of Preparation A the 4- gbhHemEwrrol o 2, 3-d] pyri m di ne of
formula XXI, wherein Ris hydrogen, is converted to the correspondi ng
4-chl oro-5-nitropyrrol o[ 2, 3-d] pyrim dine of fornmula XX, wherein Y is 10
nitro, by reacting XXl with nitric acid in sulfuric acid at a tenperature
bet ween about - 10C to about 10C, preferably about OClL for a tine period
between about 5 minutes to abqpf 15 pjenutes, preferably about 10 m nutes.
The conpound of fornula XX, is nitro, is converted to the
correspondi ng 4-chl gro-5-am ng 2,3- d]lpyrimdine of the formula XX
wherein Y is anino, by reactN er g variegyjof 15 conditions known
to one skilled in the art su¢h as |ﬁﬁ1hydrogenoly5|s or
tin(lV)chloride and hydrochl In reaction 2 of Preparation A the
4-chl or o- 5- hal opyrrol o[ 2, 3-d] pyFi m dithe conpound of forrmula XX, wherein R
is hydrogen, is converted to the corresponding conpound of fornmula XX,
wherein R2 is (Cl-C6)al kyl or benzyl, by treating XX wwth N 20
butyllithium at a tenperature of |about -78C, and reacting the dianion
internediate so fornmed with an alkylhalide or benzyl halide at a
tenperature between about -78C tqg roomtenperature, preferably room
tenperature. Alternatively, the dijlanion so forned is reacted with

nol ecul ar oxygen to formthe corrgspondi ng 4-chl oro-5-

hydr oxypyrrol o] 2, 3-d] pyri m di ne cdhrpound of fornula Xl X, wherein R2 is
hydroxy. 25 The conpound of formula XX, wherein Y is brom ne or iodine and
R is benzenesul fonate, is converted to the conmpound of formula XX
wherein R2 is (C6- Cl2)aryl or vw& treating XX with N-butyllithium
at a tenperature of about -78C, | &R¥%ed by the addition of zinc chloride,
at a tenperature of about -78C JThe gorresponding organo zinc internediate
so fornmed is then reacted w ide or 30 vinyl iodide in the
presence of a catalytic quanqu m The reaction m xture

NS




Is stirred at a tenperature between about 50C to about 80C, preferably
about 70C, for a tine period between about 1 hour to about 3 hours,

pr ef er ablwoakoetood hour. In reaction 3 of Preparation A Proa/1seqpeend of
formula XIX is converted to the correspondi ng conmpound of fornula XVl by
treating XIX with N-butyllithium WO 02/696909 PCT/|B02/01905 -22 lithium
di i sopropyl am ne or sodium hydride, at a tenperature of about -78C, in the
presence of a polar aprotic solvent, such as tetrahydrofuran. The anionic
intermediate so formed is further reacted with (a) al kyl halide or

benzyl hal i de, at %reta@ﬁﬂﬁalr&“tl# S&raﬂn%% @%b?yn%%@z SR dyARBIHeTRpbaIT €,

preferably -78 C, when or benz an al dehyde or ket one,

at a tenper at%f%‘“ﬁ‘ét%é’l’heé?jﬁlﬁ's h?@éﬂ?’bm arﬁfe'iﬁ’Ft!"@rﬁS%H'Pa?’-i?P@S bﬁF‘@F‘@?‘éfBPX} -78C,
when R3 is aldc@uiayl, qu:oﬁ@rtea'tBQhé W-d?ﬂdréis-:ha%byrﬁ)lo[t @Wﬂﬁﬁdiﬁé? chfipoiRgrorabout
-78C to room tenﬁgé&ure erably -78C d the rresp&gﬂ g

or ganozi nc i feran t\ﬁ,’h%’S'”f r'ﬁathfoéQt RRor é’éc'{’%‘l‘j Wtrl"?a‘éﬂ“?I o  vinyl
i odi de i nst hehRFREEMGMIdE] Naorsmbajcmnﬁdéquawdosu&fnmaé | gdé weactidhmixueeul ting
reaction 10 m xture is stlrr

erature betwe bout . 5 about
80C, pr ef er ab§ Yeatedigyeliugin CrﬁQfP%H"ffP rAefed E%‘i”ﬁﬁréﬁg%gd?wit%%iﬂ“ o about
3 hourz pr ﬁfl'ﬁml@bbr)éferﬂbpﬁbod 1higaisr.. Nﬁémema,t w.&lawonthef Pueberati@pAf hered i s
reacted wt ecu n.to rr.espo
4 ehl or o- 6- nyUPBRYYPESAPETAIEE By RS ERTHIS e Prosen, s rierigito
wherein R3 i Shdlwilﬂ'eép'gndxniga-cthbrbéaﬁﬂmpyﬁolﬂa[zm‘-d]ﬁymmialnabf formiBa XXheherein Y is
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descri bed abaetc ioraboetti*Copreferaily Eaep@iCa farartinfe pdried ibetesien abod Sohinutes
Preparation n r nul '
correspondi ngé 8%?’?@ 1§H'8n85<é ‘f%'?fﬁﬁ'b U?16(X %u%é 39?’0 t Ré‘g’a‘ﬁﬁé‘éwa )s(x"
descri bed 2®vhatuln/er ismifres dis taoovested tarttie ZomésandapgiMaaHmmmapyrrda[étﬁ-on | of
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converted t o AA rrespon nmpoun ereln
benzenesubf orphditins bknozwn| to brge Eklm imthexarnt Isuahl tals Mﬂdlelrm%mr@g@nylvsl% mr ori de,

benzyl chl ori %ﬁ%@&hl@%&ﬂdq@g@cﬁﬁné&ﬂ he presence of a base, such as sodi um
t

hydri de 25 or assiumc and a pol ar aprotic solvent, such as
di met hyl f or mami delroreactien 2ani Breparatian A The 4-ehieroisdmionyrolol2S-slayrimidineed at a

tenperature RELWGHY G26MHulL$X, wherein R is hydrogen, is converted to the corresponding
compound of formula 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 -78°C

to room temperature, preferably room temperature. Alternatively, the dianion so
formed is reacted with molecular ox);gen to form the corresponding 4-chloro-5-
hydroxypyrrolo[2,3-d]pyrimidine compound of formula XIX, wherein R? is hydroxy.
25 The compound of formula XX, wherein Y is bromine or iodine and R is
benzenesulfonate, is converted to the compound of formula XIX, wherein R? is (Ce-
Ciz)aryl or vinyl, by treating XX with N-butyllithium, at a temperature of about -78°C,
followed by the addition of zinc chloride, at a temperature of about -78°C. The
corresponding organo zinc intermediate so formed is then reacted with aryliodide or
30 vinyl iodide in the presence of a catalytic quantity of palladium. The reaction mixture
is stirred at a temperature between about 50°C to about 80°C, preferably about 70°C,

for a time period between about 1 hour to about 3 hours, preferably about 1 hour.
In reaction 3 of Preparation A, the caompound of formula XIX is converted to
the corresponding compound of formula XVI by treating XIX with N-butyllithium,



to about 70C, preferably about 30C, for a tinme period between about 1 hour
to about 3 hours, preferably about 2 hours. In reaction 2 of Schenme 1, the
4- chl or opyoroelogdong 3- d] pyri m di ne conpound of 30 fornul a XdI/iB&/@evert ed
to the correspondi ng 4-am nopyrrol o[ 2,3-d] pyri m dine conpound of formula
XV by coupling XVI with an amine of the fmnmula HNRAR5. The reaction is
carried out in water or an al cohol solvent, such as tert-butanol, nethanol
or ethanol, or other high boiling organic solvents, such as

di met hyl formam de, triethylam ne, 1,4-dioxane or 1,2-dichloroethane, at a

tenmperature hmu\»ﬁems@b@manm arzédmsaewa@ &t 5&%&1&@6 of 2B3utcH&d, tn fleout
120C, preferably about 80 I cal ctiqgn ar e betwe about 2
hours to abolR™EH6® hefufPs POIRY é%%"&b??}" oﬁFahé'shEr}E’ng rOHER- RSﬁPes 2% r ogen
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protecting roup, . su noval, of the t bl
carried out ﬁ@g&’ﬂ%ﬂ%@%ﬂ??q %%YJB&F PP@tt‘ém?%f?{&f%gf f%ﬁﬁy e&;}lcag’hg'r‘g gct i ng
gr oupI i FZGZ edaMyH ohbeméyll (bhah a&feﬁﬁiﬁ or Kd&ﬁ]el?aipdh m-nmtatmrg betvaegn aboutt-18°C towh
pyrrolo rimdi e RS tect.in en
benzyl, is cad’&'%éﬁmeﬁf? b pé% dﬂ%?éaé“g\eo Yis aﬁ%g (éfﬁaﬁgﬁ"gﬂﬁ? at @ o
present of hyelmpgatmrabdtwaemabahty§8°c mmiorra'@nrperdtlaeh prefemhly o8PClearghthear bon,

i trogen: 10 CSE RGP PR RETRNEIE BHeLs fef hlkes it il
reacted with vmWadsdeﬁMhebresdndefcéramatalﬁtqudanﬁuﬁﬂpla@mrﬁ Thmmmthg feactléor ur ea

format | oo, ehRFkILRES T LRIl e bhmeclbaiPs LARARA! B, SPbATR! o5 and

car banoyl chlOf I'des Are- Pedctod ro en o eroal kyl
group in a sabeen?Q°Csfrta time peded betweeh about 1 d\pmetOhghdUdemwsj@refembWhe

bresence of - 2aseno USRI ROLARS K BbBCAHIANR r Hodh to

t enper at ure bef ween abouf or a time perio
about 24 hourfam dh%leM'ﬁsmzldiﬂguﬂ@hlﬂ%ﬁ-hmwymd2§tﬂ]lﬂw¥m¢iﬂ%jecomﬂoﬂml |an

el ectrophi | esfo,p,{uggmnuh@],el;,hs iSkffgs acyl chlorides and sul fonyl chlorides,
are reacted wth R5 nitrogen of t he het eroal é\é@éﬂroup in a sol vent

such as 6t hyl ene |@:fﬂ3§ﬂqf‘db°f Rraparaiiongs.deefrehlompyrol Buisnidieg c@ppaUidne at
anbi ent t enpef FbpHts i)ar.sacanw@edo% iR c%ﬁeafanaﬁsnc@«mauﬁd Tt B&Hmné Qi about

24 hours. Am de formation may al so be carried out ;Ey reacting a carboxylic
acid with th@cmré@eé&hﬁyrocgq’%aﬁewﬂb%ebqvﬁéwas*@no%°f repasationd i ni de such as

1- (3-di met hyl am nowrdRlidn) 2 8 ReBirafdH BOME icBinB8uridofJorfrAa/XN is converted to
the corresponding compound 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-chloropyrrolo[2,3-d]pyrimidine compound of
formula XVII is converted to the corresponding compound of formula XVI, wherein R
is benzenesulfonyl or benzyl, by treating XVIl with benzenesulfonyl chloride,
benzyichloride or benzylbromide in the presence of a base, such as sodium hydride
25  or potassium carbonate, and a polar aprotic solvent, such as dimethylformamide or
tetrahydrofuran. The reaction mixture is stirred at a temperature between about 0°C
to about 70°C, preferably about 30°C, for a time period between about 1 hour to
about 3 hours, preferably about 2 hours.
In reaction 2 of Scheme 1, the 4-chioropyrrolo[2,3-d]pyrimidine compound of
30 formula XVl is converted to the corresponding 4-aminopyrrolo[2,3-d]pyrimidine
compound of formula XV by caupling XVI with an amine of the formula HNR*R®. The
reaction is carried out in water or an alcohol solvent, such as tert-butanol, methanol
or ethanol, or other high boiling organic solvents, such as dimethylformamide,
triethylamine, 1,4-dioxane or 1,2-dichloroethane, at a temperature beiween about



such as nethylene chloride at anmbient tenperatures for about 12 to about 24
hours, or with an activated ester, such as N hydroxysuccinim de ester, or
4-ni t r ophwoyk/oeeder 25 in a sol vent such as net hyl ene chl @CirdB92/01905
tetrahydrofuran or ethanol. For alkyl formation, electrophiles of formula
11, such as a, p-unsaturated am des, acigg. nitrites, esters, and a-halo
am des, are reacted with the R6 nitrogen of the heteroal kyl group in a

sol vent such as nethanol at anbient tenperatures for a tinme period between
about 12 hours to about 18 hours. Alkyl formation may al so be carried out

by 30 react isoe & Qs&xchqaocwdréreaabs Jb%hteaml kﬂ'pl@[ ftidtihée afer Bswese of a
r educi ng agent such as sodi um cyano or in a SO| vent, such as
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4- chl or opyr difieesng efectipphjies of iﬁflﬁ@adbrﬁﬁéwﬁf formatico. elgetraphiiesxst fosmdadlerted to
the correspQndi 89ishe ﬁdﬁa@epwrwhaé@aﬁa éarea{rhbwcﬂfoﬂ&es SR TRRuwWERd tHeagmul a

XXI'V, according to t rocedure describ bove in reaction 2 of Schene
1. In react indRQgeN opf Séﬁeﬁﬁte@alkvlhegprarﬂﬂn@— §°W§W®p§‘|‘qholaﬁ[ Ac8lopifiig r P di ne

conpound of dfrRétRgoAmafiby, inMHr preBerBel &f REpFRNGEH Ta@NstarinfRe pbtdssiull oni ne or
15 iodine, is converted to the corresggpr%d g compound of formula XXIII by

react i ndS Xxcwrbanats, atA temppraiise Spiween @ e piout J0Q PG ffor g Hime geriggh ot i ¢

sol vent, sUGBweBh BBMH4A AR abBhit 7 KOLRdIE Fot amtdaeanars@mﬁffde%naatﬁﬁt alytic
quantlty oftegmllalum 0 at aterrperatur 0C to_apout

100C, prefe rgprg%aq Ilf sHeh astaoyich B@qucﬂﬂ‘d sulfonyl gmondes are reacted

with the R® nitrogen of the heteroalkyl group in a solvent such as methylene chloride

in the presence of a base such as pyridine at ambient temperatures for a ftime period

20  between about 12 hours to about 24 hours. Amide formation may also be cartied 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 as methylene chloride at ambient temperatures for about 12 to about 24 hours,

or with an activated ester, such as N-hydroxysuccinimide ester, or 4-nitropheny! ester

25 in a solvent such as methylene chloride, tetrahydrofuran or ethanol. For alkyl

formation, electrophiles of formula I, such as o,B-unsaturated amides, acids, nitriles,

‘esters, and o-halo 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

about 12 hours to about 18 hours. Alkyl formation may also be carried out by

30 reacling aldehydes with the heteroalkyl group in the presence of a reducing agent,

such as sodium cyanoborohydride, in a solvent, such as methanol, at ambient
temperature for a time period between about 12 hours to about 18 hours.

In reaction 3 of Scheme 1, removal of the protecting group from the

compound of formula XV, wherein R is benzenesuifonyl, to give the corresponding



bet ween about 2 hours to about 48 hours, preferably about 12 hours; (b)

al kynes, 20 when R2 is alkynyl, in the presence of a catalytic quantity of
copper (Iwoicedpeded and palladium (0), and a pol ar sol vent PCTUBOR/ES05

di met hyl f ormam de, at roomtenperature, for a tine period between about 1
hour to about 5 hours, preferably about.@-hours; and (c) al kenes or
styrenes, when R2 is vinyl or styrenyl, in the presence of a catalytic
gquantity of palladiumin dinethylfornmam de, dioxane or tetrahydrofuran, at
a 25 tenperature between about 80C to about 100C, preferably about 100C,
for atine qm&lpbumH beforaela Iaisocﬁrnéﬂ btﬁiLtrystréanngtbtwwltm&nmﬂwhsbas@rmfcbmbl y
about 48 hour n reaction, 3 of t 0 f formula XXII1 is
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for adm ni st ) is often desirable in practice to
initially i éq%ﬂt%hgtegg&é%?i hgiﬂtthe present invention fromthe reaction,
m xture as a pharmregsastien &a:lf Syhﬁtmac@lpﬂaﬂbl@m’@b[mpm@'ﬁm@prly"d&fnvert
the | attqg H@;Séurr kal i ne

r eagent andt}gﬁﬁ,liggﬁeﬁts é‘{nggrr%%gftts f(ﬁ% r}gﬁed'eﬁ[’; oW[é ﬂdﬁarﬁg@%ut ically
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conmpounds ofrihhsine iNvention are readily prepared by treating the base
compound with a subStantiall equi val ent anount_of the chosen nineral or

organic acid in ah Raetidgus &bl Sdwme gedheind-aminerp-Balepyreletd. &dipydaiding

sol vent, sucdympdurff 8f MPula"RXIVERMereii REk fb%heénesum?ﬂtelan@zr efgtbmm¥apor ati on
of the sol vent, the desired solid salt is readi f% obt ai ned. The desired

aci d sal'f cdeding. isFopuercde ths oreaRPNding SPRPUNC A fasmula O By feagingd®¥ i n an
organi c sol \Aﬁiht(abéﬁylaéﬁéhl&gadd) whee REGd atyl, Qﬂarﬁﬁpraﬁtpédwm %heh t@tr@ﬁicﬁéfur@h or gani c
acid. Those con{}oun s of cg ? s"‘?‘&ﬂ nventjon taﬂ é{ | cin nat ure,
are capabl &' &% R Kig Qfﬁi’@ & ecalphilin vty ofPaiAdirmd eEEerf
accept abl e d@tweeRSabout 50°C to about 100°C, preferably about 70°C, for a time penod

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 (l) iodide and
palladium (0), and a polar solvent, such as dirnethylformamide, at room temperature,
for a time period between about 1 hour to about 5 hours, preferably about 3 hours;
and (c) alkenes or styrenes, when R? is vinyl or styrenyl, in the presence of a catalytic
quantity of palladium in 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 about 2 hours to about 48 hours, preferably about 48 hours.

In reaction 3 of Scheme 2, the compound of formula XXIIl 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 XVIl is converted to the
corresponding compound of formula I, according to the procedure described above in
reaction 2 of Scheme 1.

The compounds of the present invention that are basic in nature are capable
of forming a wide variety of different salts with various inorganic and organic acids.



15 Exanpl es of such salts include the alkali netal or al kaline-earth netal
salts and particularly, the calcium sodium and potassiumsalts. These

sal ts ar ewalok/opmepared by conventional techniques. The clreriiBed/01beEses

whi ch are used as reagents to prepare the pharmaceutically acceptabl e base
salts of this invention are those which Jsorm non-toxic base salts with the
aci di ¢ conpounds of the present invention. Such 20 non-toxic base salts

i ncl ude those derived from such pharmacol ogi cally acceptable cations as
sodi um potassi um cal ci um and magnesi um etc. These salts can easily be
erpar ed by we@ugmguﬁmeammﬁmmnﬁhmmaafutidéw i@cfaamuedﬁr\ﬁdtﬁmiamtmu@ous |
sol ution contai.ni,n S| arnco, ca acce cations, an
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Thus, the active conpounds e i nventi orrru or oral
buccal , i ntr ZRediyn or '"&aﬁ“é?h'%?fﬂﬁme &olent, sugh Pawmsmethﬁml aﬁa%'émlawm

subcut anel@US)caﬁEfulf@féb&hﬁo%déﬂ the Solvaht, te YdirEd/sBROSLMOs Reddily %E?én%go’fhe -26 or

in a form suifaple for dm nistration by inhalation or insufflation. The
active conpdifatre geid tsﬁ CRm A%t ‘P%ﬁ"eﬁwatﬁﬁ’ Jiompa selyfion phihedfres basa,ist @ ned

del i very. Fororgdrid soh@Ri Hylaﬁwngttd: ﬂh@,sofuh@n @hﬁ’éﬁ?@tﬁlﬁ!étmlﬁ%l STRgHARd deidons may t ake
the form of, for _examle s Qz 6 sul es Qﬁ pared conventi onal
means with 5 pharhategP RS éeeﬁf%?ﬁf‘ INUSAEiP e 1% AR W ISRy agent s
(e.q, pregel aapable ef formingebaskeasany, w:movaﬁvsumphamawngehmpeaceéptwdrdamr opyl

et 1 el B! 7 ek g e 7 A B e B )
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Vet L0839 fenioR LA e Ml o et 40 59 4B 25
admi ni st r at i ¢repseg/the pharmactidicaly anceptable basesaitnpof this iswdntion sedhossywhigs or
SUSpensi ons, i&n AN BYs SR WAR B E8dic compounds of the present invention. Such
20 non-toxic base salts include those derived from such pharmacologically acceptable
cations as sodium, potassium calcium and magnesium, etc. These salts can easily
be prepared by treating the corresponding acidic cornpounds with an aqueous
solution containing the desired pharmécologically acceptable cations, and then
evaporating the resulting solution 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 alkali metal alkoxide together, and then
evaporating the resulting solution o dryness in the same manner as before. In either
case, stoichiometric quantities of reagents are preferably employed in order to ensure
completeness of reaction and maximum yields of the desired final product.
30 The compositions of the present invention may be formulated in a
conventional manner using one or more pharmaceutically acceptable carriers. Thus,
the active compounds of the invention may be formulated for oral, buccal, intranasal,
parenteral (e.q., intravenous, intramuscular or subcutaneous) or rectal administration



as a dry product for constitution with water or other suitable vehicle
before use. Such |I|iquid preparations may be prepared by conventional neans
wi t h pharwaoewodeal |y acceptable additives such as suspemdiTmB02zAYert s
(e.g., sorbitol syrup, nethyl 15 cellul ose or hydrogenated edible fats);
enul sifying agents (e.g., lecithin or age&cia); non-aqueous vehicles (e.qg,
alnond oil, oily esters or ethyl alcohol); and preservatives (e.g" nethyl
or propyl p-hydroxybenzoates or sorbic acid). For buccal adm nistration,
the conposition may take the formof tablets or |ozenges formulated in
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conpound of the iFay ®Dédap Bdmntratiohl tHeaddripdsttive @taybiaie the form of tabsets or
lozenges formulated in conventional manner.

20 The active cdmpounds of the invention may be formulated for parenteral
administration by injection, including using conventional catheterization techniques or
infusion. Formulations for injection may be presented in unit dosage form, e.g., in
ampules or in multi-dose containers, with an added preservative. The compositions
may take such forms as suspensions, solutions or emulsions in oily or aqueous

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

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

30 bases such as cocoa butter or other glycerides.

For infranasal administration or administration by inhalation, the active
compounds of the invention are conveniently delivered in the form of a solution or
suspension from a pump spray container that is squeezed or pumped by the patient
or as an aerosol spray presentation from a pressurized container or a nebulizer, with



such as | actose or starch. A proposed dose of the active conpounds of the

I nvention for oral, parenteral 10 or buccal adm nistration to the average
adul t hunwo okogesdhe treatnent of the conditions referredPCanBimery eg. ,
rheumatoid arthritis) is 0,1 to 1000 ng of the active ingredient per unit
dose which could be adm nistered, for eg&nple, 1 to 4 tinmes per day.
Aerosol formulations for treatnent of the conditions referred to above
(ea., 15 asthma) in the aver age adul't human are preferably arranged so

t hat each netered dose or "puff" of aerosol contains 20 ﬁ to 1000 g of the
conmpound of théesd cmaesmltampro"p'bﬂanb\@,.aildhlmmme@nm Yiehleraiupsermeibanesi | | be

wi thin the r(ﬁ%ﬂ%?tgfr%m"g) h% ngbémdmmég@ Rt s?ﬂéb%n gQ?y IR Ghe ?_é(seer glatimes

daily, for | VI Ng , 2 or 3 doses
each time. 2fessutzatpasrosb!, omefctnsamﬂ anif rr)eyamenﬁeﬁermlr@dew iPFPVti"f}Sh@ﬁ’ﬁ‘é(%é%t ically

accept abl e  Jqran olReLs BN Ofnd freGQRB Bl fepaRRr fay BRI Li onal

agents which nmune system or antiinflammatory
agent s, dgengoiutiopcéuspasgjori @fdh@d@lvb@maﬁwdncﬁaﬁsmﬁ? ?E@I%'H'%?%(’@ﬁdﬁof"f'n A

(e.g. Sandi @%H@Er Dty NBARPI dse | %Rai G or 'ﬂ@uﬁlgﬁzr (rhé&@rb@ fofPfated

| ef | unom de Xysperguali’n, nycop enol ate (e.g. 25 Cell ceptéﬁ{%

azat hi opr i necoptaining 2 pewdan (miy }"fa deropquag ﬁﬁ'&bec%’egmnﬁﬁaﬁaﬁ&t@? oW fe.g.
Ot hocol one(d ) as ,grc@g r@skhrin, acctani nophen i bupr of en, naproxen

pi r oxi cam an antiin | mmat Oré. steroids (e, pr.edni sol] one

dexanet hasone) ; dheFopewed dege At Gemgle CB@P%‘H}#r?if g’leéﬁ“@&"'%[‘sf"ba'?{' p%'F”*FWé sane or
segar at ?hﬂos&g&cfcﬂr Hﬁmln)étréﬂc%nhﬁndmv?ég? Akt euaah foﬂ&h@&re@fméhdméﬁhét ration,
and on e sane or rent adm nistratj.on s_accordi.n
atandar d phorEEETRIEISEES 17 BoUE (0. PRUDAOLRBIISTLLE 10T S rsirey o

0. 10- 0. 15 nuhkadiBader (it 8bée whkk eyuld Be abinisteredyifbhéxanple, Stto48|rﬂm3q:fes

post operative. Does is nonitored by serum Tacrolinus trough |evels. WO

02/ 096909 PCY B02/ 01905 - 28 Cycl osporin A (Sandi nmune oral or intravenous
formul ation, or NMeedsd (dihulafisrdl for FeattEhtad? tm corajitonk eakrrecsmgabwe (@oally at 5

K DoR N BYeked DR Bt M HOR BELR ek, 1

~formul ated dese sH'pue slerabel doneing 20qe0te d 00w of the compound of the invention.

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

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

25 Cellcept®, azathioprine (e.g. Imuran®), daclizumab (e.g. Zenapax®), OKT3 (e.g.
Orthocolone®), AtGam, aspirin, acctaminophen, ibuprofen, naproxen, piroxicam, and
antiinfimmatory steroids (e.q. prednisolone or dexamethasane); 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 pharmacetitical practice.

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

frough levels.



5 nmet hods well known to those of ordinary skill in the art. Exanples of
such formulations can be found in United States Patents 3,538, 214,
4, 060, 598wW0 04/096989 626, 3,119, 742, and 3, 492,397_ The abi | iPCY/1B62/01bES
conpounds of formula |I or their pharnaceutically acceptable salts to
I nhi bit Janus Kinase 3 and, consequent|48-denonstrate their effectiveness
for 10 treating disorders or conditions characterized by Janus Kinase 3 is
shown by the following in vitro assay tests. Biological Assay JAK3 (JHI

1 GST) Enzymatic Assay The JAK3 kinase assay utilizes a protein expressed -
i n bacul ovi rus- i ryelosmain AlGas&thmurkl gal(a iftesemmys ferouistion. o Negrl@ @@l he

o utat i one Sy & RO RRate o Bialoil leof e (ST PRRATY 0
aci d- Tyr osi mu(s%ﬁopdnaﬁ\)e, [Bisg eamoritaatcolpy biom)sporctfétf@wh '@Yﬂ*-*e Nunc Maxi
Sorp plates at 1 p%g ta%@grgagg;‘]mﬁlg@dﬁ gggilhga r&gh@;}f Qccor@gitbng. the

pl ates are washe | s confaining 20
100 pl o6 Kinmetsadshwbd dqnoWB(lonWbMEIéES;rdlp&rﬂskﬂl mlﬁe ﬁM NE&ATPIES ainsuvhCl 2) +

0,2 uMATP +g§u§’ﬁ§"ré;'acéag. [ b o%?.?d tmtearhgt &8 ;we f onepds 4 960 36k, M nut es

at room ter{% 'S was ee foreé tines. The |evel
of phosphor i, tt2eaLs, synmﬁmnm@zgs&ven wel | |s guantitated by standard

ELI SA £l ! d
teo. 15i‘3i§1y 35' I 'ﬁné%ﬂﬂ\@%ﬁ e%fdoﬁpgb%oc?‘?@ﬂu%sl'&gneﬁ‘%érbf%‘gl}élrlt{cgﬁa\hsc?g&@meca

Prol i fer at i caftsteiishibitdanyn Kinage draad, @crﬁeetnuenﬂbud?mw@ﬁ Bel e@*“"i&?ﬂ?ﬁ%fﬂﬁds on
IL-2 deHSndQ{éEn d%ﬂd!ersbérac%hdﬂﬁﬁg bﬁa%&éﬁzga HynJa\"iLlé KhasS N&SshdvE Y thBg

t hrough the rece urres 3, active inhibitors of JAK-3
shoul d i nhi lfoltOMﬂgl.lﬂéﬁeﬁﬂYémsT Cel | bI ast pr oI iferation. 30 The cells for
this assay are isolated from freshghlyapg Aqpd. After separation of the

nmononucl ear cells using Accuspin Stenr Hi st opaque- 1077 (Si gma # A7054),
pr| mary human T- CeI | s are ISMHSV_W ¥ ction using Lynpho-Kw k
T (One  Lanbda, e, JAK@axana%e léésaﬂiiﬁuzeéf a%t&ﬁ e%%sEéH rnumare@ho%uslmr%cﬁéd 10° / m

in Media (RPM + 10% heat -1 nact’i vat ed cal f serum (

Cat
A-1111- 1P + SFR s (ﬂzwgeQW'PefrﬁﬁE@zﬂdnﬁaﬁa'yﬂcz@mam 5 human JAKa) purified

by affinity chromatography on glutathione-Sepaharose. The substrate for the
reaction is poly-Glutamic acid-Tyrosine (PGT (4:1), Sigma catalog # P0275), coated
onto Nunc Maxi Sorp plates at 100 pg/ml overnight at 37°C. The morming after
caating, the plates are washed three times and JAKS is added to the wells containing
20 100 pl of kinase buffer (50 mM HEPES, pH 7.3, 125 mM NaCl, 24 mM MgCi2)+ 0.2
uM ATP + 1 mM Na orthovanadate.) The reaction proceeds for 30 minutes at raom
temperature and the plates is washed three more times. The level of phosphorylated
tyrosine in a given well is quantitated by standard ELISA assay utilizing an anti-
phosphotyrosine antibody (ICN PY20, cat. #69-151-1).
25 inhibition of Human iL-2 Dependent T-Cell Blast Proliferation
This screen measures the inhibitory effect of compounds on 1l-2 dependent

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

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



Penicillin/Streptonycin (G bco)) and induce to proliferate by the addition
of 10ug/m  PHA (Murex Di agnostics, Cat # HA 16). After 3 days at 37 O

el 1 s/ 0 COvbdRAasevay e washed 3 tines in Media, resuspendedPCa/IBOXEPES ty of
1-2 x 1 plus 100 Units/m of human reconbinant I1L-2 (R&D Systens, Cat #
202-1L). After 1- week 5 the cells are-d8k-2 dependent and can be mai ntai ned
for up to 3 weeks by feeding tw ce weekly with equal volunes of Media +
100 Units/m of IL-2. To assay for a test conpounds ability to inhibit IL-2
dependent T-Cell proliferation, IL-2 dependent cells %rﬁom% ?;/r?ﬂ tinmes,

r esuspended_i ngi{;{g/%'trggn@@\?cinkéﬁ&whﬂd pducsBopoliferatd 2y fe1adpgon I'n a

Fl at - bot t onf §% otiter plate (F A %% COkrashs a®0 iVl
Stock of t eetAcbmpURRanTEieNEE! H Ta) Blef Y 2p3PO3

il ut 'sonﬁ (i 8‘6 iac&mgpound are
added in tri Ili'ecug%ﬁng\@ihlmeﬁé,?éshkmded totsodarely et Qe i Mg 0 dg o
each test we“{‘)af. ates are then.in H?Lﬁéb gystgfﬁg;,ca!ﬁ%.ﬁm—)f afterpwegtour s.
Plates are t1n@|hlnmlntefdmm%ﬂﬁe%q$rh'm‘ﬁm The (0°5 udi/ ")wée’ﬂ@\ﬂ Galaith NET-
027A), apd iﬂq{yﬁgtaqg \8n qdehdenpaa carbbh graniaings o PO 3 W Es Are- tfhen
it a

h t 96-wel | pl at . " Cof 3Hthvmi di
iﬁ::\c/)regorGat\émdwicameklpwéh\ggwﬁwﬁase%fg\ﬁ%&(;ﬁ%Uﬁm"ntdw_ nount o yri di ne

s is deternjn y | an a
Packard Top Countrgsakddyl for af itesh compawndsr abiftyttq P ‘g'gﬂ%(?ydz %Hgéydt nlggéér{) ng the
% inhibition of proliferation ve £ onERe| reatdpendasf intreedia @8fpound.
SEPHFRLEF o5 R

An | C50 val uwolfersyon. d--d is plot. The. ' Exa@p! es
illustrate tlhg:g:v&a%@,bmmlldﬁven/hen@mBIEFTE%tPQS‘T éﬁ'W@‘bmePcﬁ%elrr gis%ér;(tgali nvention’

but it i t limted to, th | . in BAISO rprigic-fetdsdilfiens of
uﬁcolr r elc‘tscég%miﬁn;d a‘%a fama%é’ 'F‘@p%%kgdé tiésrtl BRpagid r?é?& K&k, RNGhivne

arts r,.m
referenced tgmidiRd deideet imtripisete ‘Sﬁ“@ﬁgﬁ“‘”ﬁr%ﬁﬁt“w‘g%npl e sol vent
(deut eri ochl or of ar m,un) t?se%ch RlshgEW [8tes BRCHEH id)ibatebat i Sab CRaiRidAt s were
utilized wit Ak "Fﬁpgﬁhe purificatjapn. THE. reheyr §Cik9&ll} algelaweraiET-an. DVF
refers to N, Nowhs nertidigs face treeri rased oMithy Sizhpg &eu(ti on Mass Spectra (Jl_ér?‘NB) wer e
recorded on ej e% Wg&@@g Ranikasd s R (Cultreiates arererdireyRsteg W

i oni zation (8ftfn , o a Fisons (or Mcro Sy hied PRRSSUr €
Chem cal 15 oz abwadl pleRCHRTBHEL FOR AN PERIToSe T D0 Tt

m Xt ure. o
acetonitrilel V@% i ‘3' éeiﬁls Qs hetXPrhifddTby caditing as ari@ckamiTppr@o%éﬂgt_maﬁggbm or
At e e O voeq by lal 3%%?@5@:&o{sbr%hf'e%tmlvérsémmmtion
1-bent | - 4- mebinter. i Detd i 2nayzeq by RISting 11g; e ssh drochl or| de
concentration of test compound. An ICs; value (uM) is determined from this plot.
The following Examples illustrate the preparation of the compounds of the
20 present invention but it is not limited to the details thereof. Melting points are

uncorrected. NMR data are reported in parts per million (8) and are referenced to
k signal from the sample solvent (deuteriochloroform unless
d without further

the deuterium loc
otherwise specified). Commercial reagents were utilize. .
purification. THF refers to tetrahydrofuran. DMF refers to N,N—dlmethylformamlde.
ass Spectra (LRMS) were recorded on either a Hewlett Packard

solution M
. ns (or Micro Mass)

5089®, utilizing chemnical ionization (ammonium), or a Fiso

Atmospheric Pressure Chemical lonization (APCI) platforrn which uses a 50/50

mixture of acetonitrile/water with 0.1% formic acid as the ionizing agent. Room or
ambient temperature refers to 20-25°C.
30 EXAMPLE 1 (stable salt formation) .
(1 -benzyl-4-methylEigeridin-3-yl)-methylamine bishydrochloride
To a solution of 23.4kg of (1-benzyl-4—methylpiperidin—3-yl)—methylamine in 1.0
liters of toluene and 120 liters of ethanol at 3°C was added 25 liters of 32% HCl in

water, keeping the reaction temperature below 10°C. 100 liters of solvent was




To a solution of 23.4kg of (1-benzyl-4-nmethylpiperidin-3-yl)-nethylamne in
10 liters of toluene and 120 liters of ethanol at 3C was added 25 liters
of 32% HOVOI/09688e er, keeping the reaction tenperature belPCWIR@R19E00
liters of solvent was WD 02/ 096909 PCT/1B02/01905 -30 distilled off under
partial vacuum and 215 liters of ethyd0-acetate wasp aded5 | t30 . 210
liters of solvent was distilled off under partial vacuum and a sec n ethyl
acet ate was added and another 210 liters of solvent was distilled off under
partial vacuum 111 Ilters of acetone was added at BSCé BQ% Eﬁ%{@nsi on was
cooled 5 to0.0 ,R,Jg@uaf afai215 liters of ethyl acetate was aade

(1- benzyl - gf‘Strurlsghyl pI per| d| sky dreecdridats diters Q@as
filtered ofio tters ofiagiMend V'(ﬁﬁtq‘F !%}%ﬁ epy a%@tug‘lne The

reslurried g t1loes, Ivygse,id&ac&nd(ér@:theomwteéﬁqef galvesh s ql&‘\ﬁ%‘? ﬁux to upgr ade
the diast&neric ratjo of ogﬁaetoTé\E?%lé BQ&%{%S@ the sgspeasien weheaelesl7: 3:  Tot al

waesttialMacury, 15bite 400 5
Legg\/?;i tg’ "b’ﬂ an@Dtheh Hrila Profiact( nf1-ben ‘4’3311169‘836%4?‘}'6"%3'5%5& ® 12H23 Hz,
Wi e
T 24135wymmorge9wa{*ﬁ{ereﬂ§? arg i i 65T 2cdos s webigke 2. 55 (m

E&y% 2
resol uti on vpdssreg;up@azyﬁmés nmthgrqu)l(ﬁbvcr\w*h esu'yﬁ'e"*ﬁépﬁ ll"uéﬁabug

di -p-toluyl-L-tartrat gyta; Total recovery was
b AT e T
liters of wafgg, myMeMWRKGW GP 78 {

preci pi t at ed f o | ;T r m(ndnll-t)ltﬁﬁi? w\,t1ﬂr‘)4334q ?P%r s of
i sopr opthol Gahd 1¢#€ 'Q? t1gl1l) %[-_?r ok,

t hanol | j
Dt oty o 2 7 (& S9ch 5 (6. hes e ABGLET R ot pacie S e

sol i ds. Thega)l urry, was heated to reflux 20 to redi ssolve the solids, then

slowy cool to 72C. Seeds of bis E nz I-lék
met hyl pi peri di n- 3-yi) - net hyl an@éam r L- tart rate vwere added

(180grans), apd l)ghett inglidi-p-toluvhistartraie, o) j g
were filtered aft panol X@)- ,ggthwamme
bi s[ (1- hgnzyl - 4- ﬁetmyslqbﬂlper@fdlgrﬁks I & li%eér{#ﬁkep]@n@n p-1 ol ug _tartrate
in 44%yi el g’éh%‘!;" %dg@%@fﬂterégﬂww)was 28dg B3 liters ofJZN_-scgdng[n , 7.30
m 7 3 th 43 Iters of
( v Solids precipitated from t é mixtute. 1 élgny Was %%{&'W\ h 't tari
isopropanol and 11 liters of methanol to redissolve the salids. Di-p-toluyl-l-tartaric

acid (6.3kg) was added, with precipitation of solids. The slurry was heated to reflux

20 to redissolve the solids, then slowly cooled to 72°C. Seeds of bis[(1-benzyl-4-

methylplpendln-S-yl)-methylamlne] di-p-toluyl-L-tartrate were added (180grams),

and the hazy solution was slowly caoled to 15°C. The solids were filtered and
washed with isopropanol to yield 5.9kg of bis[(1-benzyl-4- -methylpiperidin-3-y1)-
methylamine] di-p-toluyl- _L-tartrate in 44% yield. 1H NMR (CD;0OD, 400 MHz):

25 8.04 (d, J = 8.4 Hz, 2H), 7.30 (m, 7H), 5.86 (s, 1H), 4.91 (s, 3H), 3.64 (d,J=12.8
Hz. 1H), 3.41 (d, J = 12.8 Hz, 1H), 3.08 (s, TH), 2.90 (m, 2H), 2.40 (s, 3H), 2.22 (m,
2H), 1.92 (m, 1H), 1.57 (m, 2H), 1.03 (d, J = 7.2 Hz, 3H)

EXAMPLE 3 (phencyphos resolution)
To a solution of 6.83 grams (31.3 mmol) in 250 m! IPA and 10 ml water was

30 added 7.57 g (+) phencyphos (31. 3 mmol), and the mixture was heated to reflux in
order to obtain a clear solution. At a temperature of approximately 65° C seeding
crystals with an ee of 90% were added. Crystallization started within one hour and
the mixture was allowed to reach room temperature overnight. Isolation afforded 6.85
g (47%) with an ee of 99%. The filtrate was concentrated, TBME, water and KCOs



Hz, 1 H, 3.41 (d, J =12.8 Hz, 1 H, 3.09 (s, 1 H, 2.90 (m 2H), 2.40 (s,
3H, 2,22 (m 2H), 1.92 (m 1H), 1.57 (m 2H), 1.03 (d, J = 7.2 Hz, 3H)
EXAVPLE 3wQphesdyphos resol ution) To a solution of 6.83 gramaB(R@o& nmol )
in 250 M IPA and 10 mM water was 30 added 7.57 g (+) phencyphos (31.3
mmol ), and the nixture was heated to-¥eflux in order to obtain a clear
solution. At a tenperature of approximately 65 C seeding crystals with an
ee of 90% were added. Crystallization started within one hour and the
m xture was allowed to reach room tenperature overni ﬁ@é 4.86hphAgn af forded
6.85 0 (4E%W adielinamiinedaydrs SegaralFheT e Qraprit BYGh¥az g Naz3k gd, TBMVE, wat er
and K2CG3 WO 02/ 096909“@12@9&{'@%%@%_99 Jarke) iasadisketved am 80Q melRAayers
separ at ed theTspivest BYARPEtG JOF TRas dr 1 ed ( 2804)%} nd *y? wggé 854
i\éa%or at tegnd'{bgnlz,@f ;Igtnan!g%g'rdmsﬁiipb@‘cg@*wa m; iﬂ'_é:gﬁ:{/ﬁdilgﬁ égmgi IhPAt gnd
wat er an : r - o , Thibaffoidrd ar s heate
to reflux t‘hfﬂﬂ“’&ﬁf‘%\ﬁ&%"’etaag%c%o)gi gﬁeﬁgﬂﬁﬁgﬁrat urg%t o\\,/ﬁé Ro@Rhine! fhe af f or ded
? grang. 5(44,4?3115?&&;3%&@8&9@% Mah@s?Q@%hlA?féﬁr&“g on &Eieqr%ofnrd on Lhe
ree am ne. e free anm it Qith TBRIE, welet a -salt wt
TBME, wat éﬁeeéﬁw‘wm%{&f%%irg\%&tr?ﬂhg%ﬁenati cal Ly ! %%He@t he met hods
of Exanples 1 tmae3foligwihgrshemsirailys "g'é‘if?}‘ﬁe*ﬂea@e 8%%yq ‘lf- &-CEHS)): | -13C,
HC , water ethy‘_{)‘[ﬁ 9%%@52&3% (-Eh,-C¥gNE NBn CH3HN' CH3HN racemic racemc

1) NaOH HA¥horgin “L-tartrate, H3C,., gHOl IPC, MeOH ' ' NBn ON Bn
C " 3Hs CHsHN, ,, 0 He-0 H3 HCl, water, ethanol e . 21e
l i WS\ -NBn
- NBn CHSHN‘
CHsHN
racemic
racemic
1) NaOH Y
HC.,, 2% di-p-toluyl-L-tartrate, HaC..,,
« 2HC PO, MeOH .
o NBn = o NBR ’
CHgHN CHgHN i;ooO
. o HE-0~)CHs
facemic HSC —@/U\O‘(I:H
COOH
99%ee
HiG.,, 2HCl 1) Free Base HyC-.,, . "ep
JU— o NBn O/ \O

o NBn W
CHHN’ 2) HO'P’p CHgHN
oo
racemic m 99%ee

EXAMPLE 4 ‘
A racemic mixture of the compound of formula 11l was resolved:

10



racem c H3C ', 0-CH COON 99%e H3C,,,,, 1) Free Base H3G NSn HO , gyp

2HCI CNBn . OO CH3HN' 2) HOL O CH3HN1l1 or P.Oracemc ~ 99%e 10
EXAVPLE 4wA eag@nd ¢ m xture of the conpound of formula Il PCEABIYESE ved: WO
02/ 096909 PCT/1B02/01905 -32- CH3 N,CH3 CP-673,881 1Ill Sanple processing

A conpound of fornula Il was filteredszhrough a 0.2 umnylon 66 filter
disc. 5 Procedure: 96% et hanol 4% water as solvent 0.8711 grans of the
conmpound of forrmula IIl, of the filtrate, was dissolved in 5.0 m of a

96:4 ratio of ethanol/water, 1.544 grans of di-p-toluoyl-L-tartaric acid
was added and the m xture was stirglgd to obtain a clear solution. The
solution was allowed to stand at rQomnenperature for approxi mately 4
hours. The resulting slurry 10 wag fiYte onto Whatman #2 filter paper
and washed with 4.0 ml of a 96:4 tatio of ethanol/water. The solids were
air dried to give 0.488 grans of th® diastereoner salt. 0.488 grans of the
di astereoner salt was suspended in of water then 50 m of nethyl ene
chl ori de was added. The pH of the m x was adjusted to approxinmately 9
usi ng saturated sodi um bi carbonate foN@g#ed by 1. 0N sodium 15 hydroxi de.
Upon conpl etion of the pH adjustnment, the |ayers were separated and the

met hyl ene chloride |ayer was filterea6th¥8dugh What man #2 filter paper.
Sol vent s I

Sample processing: |
A compound of formula It was filtered through @ 0.2 um nylon 66 filter disc.
5 Procedure; (96% ethanol 4% water as solvent) .
0.8711 grams of the compound of formula N, of the filtrate, was dissollved in
5.0 m) of a 96:4 ratio of ethanol/water. 1.544 grams of di-p-toluoyl-L-tartaric acid was

4

added and the mixture was stirred to obtain a clear solulion. The solution was

allowed to stand at room temperature for approximately 4 hours. The resulting sfurry
40 was filtered onto Whatrman #2 filter paper and washed with 4.0 ml of a 96:4 ratio of
ethanol/water. The solids were air dried to give 0.488 grams of the diastereomer salt.
0.488Agrams of the diastereomer salt was suspended in 50 mt of water then
50 mi of methylene chloride was added. The pH of the mixture was adjustec? to
approximately 9 using saturated sodium bicarbonate followed by 1.0N sodium
15 hydroxide. Upon completion of the pH adjustrnent, the layers were separated and the
methylene chloride layer was filtered through Whatman #2 filter paper. Solvents
were then removed by reduced pressure evaporation to give a light orange colored
oil. Weight not determined. This oil was evaluated by gas chromatography.
Analytical assay: 97.3% desired enantiomer by normalized area percent.
20 EXAMPLE 5
Procedure: (100% ethanal as solvent)
0.8714 grams of (1 -benzyl-4~rnethyl-piperidin-3—y|)-methyl—amine wa.s
dissolved in 5.0 mi of 200 proof ethanol. 1.544 grams of di-p-toluoyl-L-tartaric acid
was added and the mixture was stirred to obtain a clear solution. The solution was

25  allowed to stand at room temperature for approximately 4 hours. The resulting s!urry
was flltered onto Whatman #2 filter paper and washed with 4.0 ml of a 86:4 ratio of
cthanol/water. The solids were air dried to give 0.628 grams of the diastereomer salt.



were then renoved by reduced pressure evaporation to give a |light orange
colored oil. Wight not determ ned. This oil was eval uated by gas
chr omat ogwaphpessmal yti cal assay: 97.3% desired enanti onerCygBorrioe i zed
area percent. 20 EXAMPLE 55 Procedure: 100% et hanol as solvent 0.8714
grans of (1-benzyl-4-nethyl-piperidin-33¢)-nethyl-amne was dissolved in
5.0 m of 200 proof ethanol. 1.544 grans of di-p-toluoyl-L-tartaric acid
was added and the m xture was stirred to obtain a clear solution. The
solution was 25 allowed to stand at roomtenperature for approximtely 4
hours. The resul Di6ag gsdrus ofjthe wizstefddmerrsell wan tsuspandedrinrb 0l of water theaper and
washed with.4. A J e ; ! re air
dried to g 7810 S7aelyEn S ke aies AR CORb i ao aubEEd ue
PCT/ | B02/ 018p5oxir@seh) 9 28ing reatisated  sadiimyjbigsrhanaisnfaliowed Oy \RdNserdERded in
50 i of Wahgé o&igf.nldp@'pcﬂ Ié:ffon%Fﬁ@?ﬁk—ﬁb%sﬁ'ﬁérﬂ,rthg%y%%e?@%gfaigm&&hb of the
Jj usted to appprom mat el y

m xt ure was 9 using saturated sodi um bi carbonate
f ol | oweds by m@tyieneodtilaride layatrvssi fiered iomgboffpRieEndte Bifer iaee HogHFRIg t nent |
the | ayers el gl V18 bil. | tered

t hr ough V\ha%ﬁthg'gp‘%ﬁ%g%y géﬁg’%&&gg?dﬁ%%c’%mg? ?%’gée%%é_?rgvedwﬁ% educed
pressure evafeight hdrdetermiiedeEvalyatightof yra pibarayidrd tejanalytical aspyR0-3vat

det er m ned. i f i ! ~the anal ytical assay: 90,5%
desired enag%%helé?]g %%P@Pﬁég%édaé}éﬁﬁ%grs@ent . WD 02/ 096909 PCT/1B02/ 01905
-34 EXAMPLE 6 3-((3R,, 3-[nethyl-(7H pyrrol o[ 2, 3-d] pyrimdin-4-yl)-am no] -
pi peridin-1-yl}-3-o0xo-propionitrile Method A5

(3R, 4R) - (1- Benzyl - 4- net hyl - pi peridi n-3-yl)-nmethyl -(7H ayrrol o[ 2, 3-d] pyrimd
in- 4::10) am ne 4-Chl oropyrrolo[2,3-d] pyrimdine (5.37 granms, 34.9 mmol ),
prepared by the nethod of Davoll, J. Am Chem Soc., 82, 131 (1960), which
is incorporated by reference inits entirety, the product from Exanple 2
(6 granms, 27.5 mmol) and



10 potassium carbonate (11.4 granms, 82.5 mol) were conbined in water (60
m). The slurry was heated at reflux for 90 his. The m xture was cooled to
90C and twbuefgs90{ 60 m ) was added. The bi phasi c m xture wa3/180d/d1e0ed
through filter aid and the |ayers were separated. The aqueous | ayer was
extracted with toluene. The conbi ned t-&uene |ayers were washed with 1 N
NaCH, treated with activated charcoal, and 15 filtered through filter aid.
The tol uene was evaporated in vacuo and the residue crystallized froma
1:1 mxture of isopropyl acetate and hexanes to afford 5 granms of an

of f-white solid; 54%yield - LRvS: BOAMBLEGH1). Method B Methyl-((31R

4R) - 4- et hyl - p I hidin-4-ghAnfino)l ) -am ne 20
To the productk %n 3 ,fr%laﬁ,gl??ﬂ\iriﬁ ‘lagiso#ﬂeél"l%L 15 L of

ethanol was added 1.5 nlL of mmmmmwv_wﬂsnd the reaction mxture

degassed by nitrogen purge. To the rmﬁggqp m xture was then added 0.5

grans of 20% pal I adi um hydr oxi de oﬁﬁr" and t he

resul ting m@R4R)-(1Benexird-freihyl-phpeiids PR

hydrogen at roomtenperature 25 for 4&“%5,9 The Cel i te f| I ter ed reaction

m xture was concentrated to dryness 1 n_vacuo ?gﬁt he resi due §¥ t%fl ed by
f

flash chromat ogré‘&NPFQNFYIOIO&%3‘ IEing 81’ $rA™Sy tWS‘h%( ¥ di ng

0.48 grams gq@d g DAA, Ul Nne (ﬁféﬁp%ﬁq .82 RB: (1664, \I/hlcl(: N&"ln)corp\t@témbﬁ)QGQOQ
PCT/ 1 B0O2/ 01 5 Met hod C 34(3
4R) - 4- Net hyraf@emwa ﬁment‘rm e P&dé‘Fthf@fU FapPlent df rams, 373 /) and

pi peri dhﬂ p%tla sn@n%?boﬁét@m‘?ﬂ'g%mé &®2.51Ama| %walré ecrebingd itvizter (86 mi)h&her oduct
from Met hod di ssol ved

of et hanol tvvgﬁoé:adrgg Q.82 g of

cyano- acet i é‘U{ﬁ“@STBEV-@Gl%i@‘ lusyer 3 Wél 'ﬁhe_erwtur@gfaérco I5d to EGlEMR g
m xture sti{ded) Has28868. TheRRhabi rextierwas fteredhitonstefiier aid amimajaﬂrsvas
filtered through Cel i te%ﬁé and copcentrate Ln va‘?| {()) ‘rll'geﬂr)éam dHﬂe
redi ssol vedWere SBRRIERr SHEtATHRRS (REhUES FIRCELMIPaPME e JiR 500P08
bi car bonat e tolink iy @iere S@@hednwitt| 1fNat\eoH‘ teberiodtaadiveied cbatondlt etd t 0
dryness in vacua affaordjng 6°/c) 10 the.title coppou a
yel | ow f%anflﬁq_ﬂ%@ rougy fd(tem qu} i'he‘q \gas? evaporateéa in Vacud S 'H2 l%gldgg

crystallized from a 1:1 mixture of lsopropyl acetate and hexanes to afford 5 grams of

an off-white solid; 54% yield.. LRMS: 336.1 (M+1).

Method B
Methyl-((3R, 4R)-4-methyi-piperidin-3-yi)-(7H-pyrrolof2 3-d]pyrimidin-4-yl)-amine
20 To the product from Method A (0.7 grams, 2.19 mmol) dissolved in 15 mL of

ethanol was added 1.5 mbL of 2 N hydrochloric acid and the reaction mixture

degassed by nitrogen purge. To the reaction mixture was then added 0.5 grams of

20% palladium hydroxide on carban (50% water) (Aldrich) and the resulting mixiure

shaken (Parr-Shaker) under a 50 psi atmosphere of hydrogen at room temperature

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 (90%) of the title compound. LRMS: 246.1

(M+1).




11(3R, 4R)-4-Methyl|-3-finethyl-(7H _pyrrol of 2, 3-dl pyrim di n-4yl)-am nol

pi peridin-1-yll-ethanone To a stirred solution of the product from Method
B (0.0 greom2/00:9044 mmol) 15 dissolved in 5 nL of 10:1 PCT/IB02/01905

di chl or onet hane/ pyri di ne was added (0.018 grans, 0.228 nmol) of
acetylchloride and the resulting m xtur@sstirred at roomtenperature for 18
hours. The reaction m xture was then partitioned between dichioronet hane
and saturated sodi um bi carbonate (NaHCO3). The organic | ayer was washed
again with saturated NaHCO3r dried over sodium sulfate and concentrated to
dryness in vacuo. 20 The residue wasMellwodit ed by preparatlve thin | ayer

chr omat ogr aphy _( I | o 40/ h (o)1 .affording
o oos o o ;ﬁﬁg%@&gﬂg@%% hgﬁghpg o2 3 _n,lnaf . af

conpounds for exarrpl es 8- 31 pims thod anal ogous to that

described in Exa ast.zreggg@a&ma%g%&gﬁff@methaﬂ 631,09 dBRERRETL

| f onvf) - 4- met hyl -'pi peri
3-dl pyri fi diofethapdlwaardded B32rgbiecygne-acetic acid 2 5~dlDXO—pyrl’olld!n- -yl ester and

ggR d‘llg)y?}mEgé?@%gmHA% Ruﬂél’dre‘éﬁr’é!?éﬂ”%hmﬁlaﬁﬁér'a@é‘fogzﬂ ) TREfBMon(miktuRYWA&! Of 2, 3-

(3R, 4R) - f 1- (fm@érh‘vomghstaqelm@@mq cmqmrat?q! inyaped | Hhenesidye WagdedisRolVed I pyr r ol cf

2,3- dl 5 -36
(3R - DZ“ JEH c!?gél érﬁee% hu%@i‘,ébewﬁ%(%?ﬂrﬂo Od}%aq%@u@%??@@i@aﬁéﬂété 39%6%8:0

pi peri di ne- I%é‘amﬁylfﬂiﬁ-lf@f?@élaﬂd |C§@ﬁﬁﬁfr?qed &@WQSE%Y?&P%E'E?‘*‘(% 10(%@2%’ °f4 Met h

vi - 3. rnﬁbhylme(t?décewemd%s?afeu%wm i RS- #AsyMk- i nol - 5
pi peridine-I-sul fonyl) ethyl)-propignanm de Exanple 13 (2 ((3R 4i.) 4

Met hvi - 3rrrethXI--(7I—M/rroIoI23de -4-yi)-am nol
14{(3R, 4R)-4-Methyl-3-Imethyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-

piperidin-1-yi}-ethanone

To a stirred solution of the product from Methad B (0.03 grams, 0.114 mmol)

15  dissolved in § mL of 10:1 dichloromethane/pyridine was added (0.018 grams, 0.228
mmol) of acetylchloride and the resulting mixture stirred at room temnperature 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 sadium sulfate and concentrated to dryness in vacuo.

20 The residue was purified by preparative thin layer chromatography (PTLC) (silica; 4%
methanol in dichloromethéne) affording 0.005 g (15%) of the title compound as a

colorless ail.
The ftitle compounds for examples 8-31 were prepared by a method
analogous to that described in Example 7.

25 Example 8

rrolo[2,3-dlpyrimidin-4-yl)-amine

Example 9
(3R, 4R)=(1-Ethanesulfonyl-4-methyl-piperidin-3-yl)-methyl-(7H-pyrrolo[2,3-

30 dipyrimidin-4-y(}-amine
Example 10
1-(Butane-1-sulfonyl)-4-methyl-piperidi rrolof2,3-
dlpyrimidin-4-yl)-amine
Example 11

3RA4R




pi peridine-I-sul fonyl }ethyl)-carbam c acid nethyl ester Exanple 14 10 N
(2-r (3R 4R) - 4- Met hvi - 3-Cret hyl - (7H pvrrol or2 3-dl pyri m di n-4-yl)-am no-

pi peri di neolo2/sashd onyi | - et hyl ) -i sobut yram de Exanpl e 15 ( PRTAB)2/01%05

Met hanesul f onyi - pi peridin-3-yl)-nmethyl- 7( Hpvrrolor2, 3-dl pyrim din-
44-yl)-anore 15 Exanple 16 -36-

((3R, 4R) - 1- Et hanesul f onyl - pi peri di n-3-vl)-nmethyl - (7H pvrrol or 2, 3-di pyri m di
n 4-yl)-am ne WO 02/096909 PCT/1B02/01905 -37 Example 17 3R 4R -Meth | 1-

ro ane-1-sulfon FO -Pi- erid)n-3- | - 7H rrolo 2 3- d.4pyr|md|n4 yl)-am ne
Exanpl e 18 5 3R3RMR)-4IM&h olof2,3- “t- 7TH rrolo
2 3- dlpyrimdin-4-yl -amgﬁd'ﬁé_ Blrfo cZcd ih R mgte,N ((3R 4R 24 nethyl 3
finethvl-(7H pyrrolo 3- eridi ne

1-sul fonyt}-ethyl)-propionarni de 1Ex@mpini2 28 3- 3R 4R - 4- I\/bth I-3 meth |-

7H rrolo 2 3; ne. carbam c
i rel butjﬂgéfgg&,.g.ﬁemg._ LBGL7H-Ratdidizs Soyhinidnan 1)-

(propanes 1-sul fon(0- pyrgipe

pvrimdin-4-yl)-amne Exanple 22 3E 913 f(3R 4R) 4| met hyl 3
[ met hyl - (7I—|—pyrro|o[23d|pvr|md|m%— .

am nol - pi peri d R ‘_. A )=ar
methvt 3 finethyl - eFlen'éOi-Qul?o tR Jcﬁitﬁh'ﬁc écldl eth (ester
Example 14
10 N-(2-(3R.4R)-4-Methyl-3- methxl-{?H-gxrrolo[2,3-d|g¥rimidin-4-¥l)-amino]-
piperidine-1-sulfonyl}-ethyl)-iscbutyramide
Example 15
13R,4R)-(1-Methanesulfonyl-ph&ridin-?»-ﬂ)-methyl-(7H-gyrrolo[z,:’.-d]gyrimidin-
4-yl)-amine a
15 Example 16
((3R,4R)-1 -Ethanesulfonyl-piperidin-3-yl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-

4-yl)-amine

(3R 4R)- 4




am nol -pi peridin-1 -yl}-ethanone Exanple 24 2 D nethylam no 1-{(3F2 4R) 4
met hyl 3-finethvl-(7H pvrrol of2 -dl pyrimdin-4- vl)-am no

- pi peri diwolo2phgoeet hanone 25 Exanple 25 (3-4(3R, 4R)-4 NMet rgir3B)2mapisy |
(7Hpyrrolof 2,3-dlvrimdin-d-vi)-amnol - pieridin 1yl 3 oxo

propyQ carbamic acid tert-butyl ester-3Exanple 26 3L3,3 Trifluoro 1-((3R
4R) - 4-nmet hyl -3-finethvl - (7Hpyrrolo[2 3-dlp rimdin-4-ul) 30 amno - i
eridin-1- 1 -roan-1-one WO 02/096909 PCT/|B02/01905 Exanple 27 N (2-1(3R
4R) -4 Methyl-3. [nethyl-(7Hayrrolo 2 3-dl pyr(m din-4vl)-am nol -

pi peridin-1-yl}-2-oxo-et-acetam d@%&dﬁqﬂe 28 5 3 Ethoxy 1 1(3R 4)-4
methyl 3 fi net I 2.3
yl)-am nol - e 29 (3R 4R)-4 Methy(3

[ met hyl (7H Pyrrolof2 3d|pyr| imidio-¢iy! pi er(dine-1-carboxylic
acid nethyl am de 10 Exanple 30 (3F@x 3

[ met hyl - (7H—pyrro|of23d|pyr|md| |
acid di et hyl anf3@4R] 20,
(2- met hyl am no- et hanesul fonyl)g ﬁ,q,_(,dm 1-&;5.:-& vl |

(7H pyrrol of 2, 3-dl pyri m di n-4-Vi)~am n«? ﬁ) 02/ 096909 PCT/I1B02/ 01905 - 39-
Clains 1. A rret hod for resolving rs of a conpound -COQE.%I ning the

structure ofZ zt-Bﬁnétﬂ Tl

yl)-amino]-gigeridine-1-sulfonylt-ethxl)-gragmnamxde
10 Example 20
(3-{(3R,4R)-4-Methyl-§lmethyl -(7H-pyrrolo[2,3-d pyrimidin-4-vi )=amino}-

hikdigggar boxylic

Example 21

Methyl-[(3R.4R)-4-methyi-1 ~(propane-1 ~sulfonyl)-piperidin-3-yl]-(7H-

15 rrolol2.3-d]pyrimidin-4=yl)-amine
Example 22

3-Amino-1-{(3R,4R)-4-methyl-3-] methyl-(7H-Eyrrolo|2,3-d|g1rimidin-4-!l)-
amino]-piperidin-1 -xl}-grogand =ohe
Example 23

20

amino]-piperidin-1 -yl}-ethanone

Example 24
2-Dimethylamino-14{(3R:4R) A-methyl-3-[methyl«(7H-pyrrolo[2,3-d]pyri midin=4-
yl)-amino]-piperidin-1 -yl}-ethanone
25 Example 25
3.{(3R.4R)-4-Methyl-3-/methyl-(7H-pyrrolo[2,3-d rimidin-4-yl)-aminoj}-

piperidin-1 —yl}-:’.—oxo-grogyu-carbamic acid tert-butyl ester
Example 26

3.3,3-Trifluoro-1 -4(3R,4R)-4-methyl-3-[methxl-(7H-E!rralo|2,3-d]gyrimidin-a-yl)-

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




RN,( H)y HS5 pharmaceutically acceptable acid addition salts thereof,
pharmaceutically acceptable base addition salts thereof and free base

t her eof ;watvengddmoy is 0, 1 or 2; R4 is selected fromthePgmaB/@erssi sti ng
of hydrogen, (Cl-CB)alkyl, (Cl- C6)al kyl sul fonyl, (C2-C6)alkenyl,

(C2-Co) al kynyl wherein the al kyl, al ke and al kynyl 10 groups are
optionally substituted by deuterium hydroxy, amno, trifluoronethyl, (Cl
C4) al koxy, (Cl-C5)acyloxy, (Cl-C6)al kylam no, ((Cl-C6)alkyl)2am no, cyano,
nitro, (C2-C6)alkenyl, (C2-C6)afkynyl or _;Cl C6) acyl ami no; or R4 is

(C3- Clo) cycl oal kyl wher ei n the cycﬂg@ﬂlﬂ&?_ group is optionally substituted

by deuterium ? Itng{ [ gl |B|3-d hirrfieih ACY!) -andiviol-

(C1- C6) acyl an#A6; 3RAR 6 yl 2am no, cyano,
cyano( Cl- C6) al kyl tl‘lf|UIl e OXERHIYY Ce'o, ni tro( Cl- Ce) al kyl
or (Cl-CB)acylamno; R5 is (C2-C9) hetg P relaal kyl V\,herel n the

subs Ve 'caé hoxy, cyano,

het er ocycl oal kyl groups nmust be
am no, dguteri um3-H 3K d ~- C6) acyl ,

(C1-C(3)al kyl am no, am no (itl@ af; é(rkdm-ﬁ .Q,f)ﬁb xy CO NH
(C1- C6) al kyl am no- CO-, ( al kynyl, (Cl- C6)al kyl am no,
am no (Cl-C6)al kyl, hydroxy(Cl C6) al kEE.,__BEL ) al koxy(Cl- 06) al kyl ,

(C1-C6) acyl oxy(ClL AT th ytm ol &0 Rd ey limidin o®lal kyl ,
nitro(Cl- C6)al ky ﬁhé et ‘ﬁ-n% ] r{ﬁt h}“éCl CG) aI kyl ,

(C1- C6) acyl am no, (Cl- CR)RA San T 63 .

(C1-Co) al koxy( Cl- C6) acyl am no, -
am no( Cl. - C6) acyl (C1- C6) al kyi ) -CB).c ir_
CG)aIkyI)zam'no(C3 t}'/' ] Soui ) @91
(Cl-Ce)al kyl- S(Om R rQﬁa.ﬂa&EHa& ns diét6 la@ﬁ al kyI R15S(O m R 6N,
R 55( O nR 6N(CL- C6) al kyl ereitn mis O, £ 2 and R15 and R 6 are each
i ndependently selected from hydrogengéﬂm@él—t(s) al kyl; or a group of the

fornul a WO 02/ 0968R%MGFIAMBORLAHOB! -(2-Athyidmind ethaRéRINYINDRENAIERBR V) e
F(2)a 15 -!l]-(7H-gyrro|o[2,3-d]pvrlmldm—4 [-yi}-amine

——.




(RB QIl whereinais O, 1, 2, 3 or 4, b, ¢, e, f and g are each

i ndependently 0 or 1; dis 0, 1, 2, or 3; 5 Xis S(Otl wherein nis 0, 1
or 2; oxywemz/g@rbonyl or -C(=N-cyano)-; Y is S(O, wher®CmiBo2/|9e, 1 or
2; or carbonyl; and Z is carbonyl, C(OO, C(ONR or S(O, whereinnis
0,1 o0r 2, R6, R, R}, RO, R70 and R11 a_?gz_ each independently selected from
the group consisting of hydrogen or (Cl-C6)al kyl optionally substituted by
deuterium hydroxy, 10 amino, trifluoromethyl, (Cl-CB)acyl oxy,

(C1- C6) acyl am no, (Cl-C6)al kylam no, ((Cl CB)al kyl)2am no, cyano,
cyano(Cl-C6)al kyl, trifluoronethyl (Cl-Cg)gphkyl, nitro, nitro(Cl-C8)alkyl

or (C -C6)acylam no; R12 is carboxy, ano, am no, .0xo, deu er%lfm hydr oxy,

C , Al )
trifluoronethyl, (Cl-&s)alfynethodiof TEISB%FG)F(@'}‘@'I"F'@le@B?H]pRW,,CO(‘ 5) al koxy,
hal o, (Cl- CR)2g)kiurd Gtnd@lluky! am no, ((Cl- 15 Cs)al kyl)2 am no,
am no( Cl- CB) al kyl, (Cl-CB)al koxy-CO NH, (C1- %‘e) al kyl am no- CO-,
(C2-Co6) al kenyl, (C2-Ca) al kynyl, (Cil-Cs)al ki®am no, hydroxy(Cl-Ce)al kyl,
(CLl- CB)al koxy(Cl-C8)al kyl, (Cl-Ca)acyl oxy(Cl-CB)alkyl, nitro,
cyano( Cl- Ce)al kyl , hal o(C, - ©C6)al Ryk,  pif ldg)gl- Cc8)al kyl, trifluoromethyl,
trifluoromethyl (Cl-C8)al kyl, (Cl- C6)Mcyl ani no,
(C1- C6) acyl am no(Cl-CB) al ky(, (C1- CG)H( koxy( Cl- C6) acyl am no, 20
am no( C1-.C6) acyl, am no(Cl- cyl (.C1- CR) al kyi .
(C1" Chy aPio PRSI GRERICS Faeprabi { 64 STy b3S erspe PRRTIRSg Hcaly
R15R16N- CO- @ecepRbhdRi4dd-4adiioR Eale( ihpabkarld, frddaeé Geiddf ; R150C( O) NH,
Rt 6NHC( O) NH, , (C1- C6) al.kyl- S(O m (Cl-Cs)al kyl -S(O m (C1-Cs)al kyl,
R15R16C(NS% 0 thﬁi‘thf%‘ﬂé(%)zm EC)l ce§ al kyl ) RléS( o§ m) R’ '( N, yalky
R15S( O) nR16N( C1- Bé)salsklgktedviinem eha gmours cohsisting rof ydeugdn R(G-GuakyR1Ear e each
i ndependent | r d 1- Kk ' od
corrplroi si ng tc}%)gﬁ(gsg%gsn%’gf(éfg%‘ri?‘lg@ll’Rgrg%rgggnéﬁl&’gér%pnxtﬁ%%@blb¥]keénr¥2ﬁﬁj%‘@&2 of a
conpound@ cariugk arengptiondlly sibstittted by defitedemndhydomxsruanino; iflupremetidniC- with a

resol ving cermpuad Rave sy x\0(O2¢ JARALRINE IS, BRI A o, - Ghno, nitro,

(C~Cglalkenyl, (C-Cglalkynyl or (C4-Celacylamino; or R* is (Cs-Cio)cycloalkyl

wherein the cycloalkyl group is optionally substituted by deuterium, hydroxy,

amino, triflucromethyl, (C;-Ce)acyloxy, (C4-Cs)acylamino, (C4-Ce)alkylamino, ((Cs-

15  Cglalkyl);amino, cyano, cyano{Ci-Celalkyl, trifluoromethyl(Cs-Celalkyl, nitro,
nitro(C,-Ceg)alkyl ar (C4~Cg)acylamino;

R® is (CCs)heterocycloalkyl wherein the heterocycloalkyl groups must be
substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C;-Ce)alkyl,
(Ci-Ce)alkoxy, halo, (C,-Cgacyl, (Ci-Ce)alkylamino, arnino(Cy-Celalkyl, (Ci-

20 Cglalkoxy-CO-NH, (Ci-Cg)alkylamino-CO-, (C.-Cglalkenyl, (Cz-Ce) alkynyl, (Cy-
Ce)alkylamino, amino(Cs-Cg)alkyl, hydroxy(Cs-Celalkyl, (Ci-Cs)alkoxy(Cs-Ce)alkyl,
(C4-Csacyloxy(C-Cg)alkyl, nitro, cyano(C,-Celalkyl, halo(C-Celalkyl, nitro(Cs-
Co)alkyl, trifluoromethyl, triflucromethy{Ci-Cg)alkyl, (Ci-Ce)acylamino, (Cy-
Ce)acylamina(Cy-Ce)alkyl, (C4-Ce)alkoxy(C~Cg)acylamino, amino(C4-Cg)acyl,

25  amino(C-Cs)acyl(Cs-Co)alkyl, (C1-Ce)alkylamino(C+-Cs)acyl, (Cy-
Ce)alkyl);amino(C-Ce)acyl, R*¥R'®*N-CO-0-, R™®R"N-CO-(C-Ce)alkyl, (C4-Cq)alkyl-
$(0)m: R™R™NS(O)yr, RR™NS(O)p (C1-Ce)alkyl, R™S(0)n RN, R™S(0),R™N(C:-
Ce)alky! wherein m is 0, 1 or 2 and R"™ and R'® are each independently selected
from hydregen or (C4-Cs)alkyl; or a group of the formula



defined stereospecificity, to forma solution and with said resol ving agent
being capable of binding with at | east one but not all of said enantioners
to form avoprmedipdt ate, containing said at | east one of sa&cCa/BeAIVIONESr S,

b) allowing the m xture to stand for a tinme sufficient to allow substanti al
5 precipitation of a stereospecific enaqgioner of the racem c m xture from
the solution and wherein another of said enantionmers remains in said
solution; and c) depending on the stereospecific enantioner of the conpound
which 1is desired, collecting either the precipitate and purifying it or

collecting the solution wth contained other of sa nantiomers and
recrystallizing the enantiomer 10 contained in sai d sal ution. 2 The
met hod of claim1, wherein (xai d resol v R@ugnpound el ect “from

ives thereof.
a d tartar| aC|d derlv tives conprise
tol uoyl and benzoyl tartarlc aci stereospecific conformation. 15 4.
The nethod of claim3, wherein t @rtaric acid derivative is di-p-
toluoyl-L-tartaric acid. 5. The nethod of claim2, wherein the adeno acid
conprises (-) phencyphos. 6. The net hod of clalntl wherein the conpound
is CH3 HNCH3 N 20 7. The nethod of claim 1, wherein the cdhpound is
converted to an, acid addition salt formthereof prior to said resolution
step. 8. Th¥hereNRJ& 0ot P& 7, wherein said addition salt formis a 25

hydrochl ori de sap tc, &Frant g%re Eﬁtﬁq .ﬁapbmbndioet #im1l, wherein the tenperature
at which the resolution and precipitation is effected i s anbi ent

t enperature and K i@ Ps no nore than about four hours. WD 02/ 096909
PCT/ 1 B0O2$ 01905 X is S(O), wherein nis 0, 1 or 2; oxygen, carbonyl or —-G(=N-cyano)-;

Y is $(O), wherein nis 0, 1 or 2; or carbonyl; and
Z is carbonyl, C(0)O-, C(O)NR- or S(O), wherein n is 0’«,1 or 2,
R®, k7, R?, R®, R™ and R'' are each independently selected from the group
cansisting of hydrogen or (C4-Cg)alkyl optionally substituted by deuterium, hydroxy,
10 amino, trifluoromethyl, (C-Ce)acyloxy, (C;-Cs)acylamino, (Cy-Cs)alkylamino, ((Ci-
Cealkyl),amino, cyano, cyano(Ci-Cslalkyl, trifluoromethyl(Cs~Celalkyl, nitro,
nitro(C,-Cg)alkyl or (C,-Cg)acylamino;
R is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (C4-Ce)alkyl,
trifluoromethyl(C,~Ce)alkyl, (Ci-Ce)alkoxy, halo, (C1-Cs)acyl, (C-Ce)alkylamino, ((Ci-
15 Cyalkyl); amino, amino{Ci-Ce)alkyl, (C4-Cg)alkoxy-CO-NH, (C4-Ce)alkylamina-CO-,
(C-Cs)alkenyl, (CxCs) alkynyl, (Ci-Cs)alkylamino, hydroxy(C-Cealkyl, (Cy-
Ce)alkoxy(C-Cg)alkyl, (C4-Cs)acyloxy(C,-Cg)alkyl, nitro, cyano(C4-Cslalkyl, halo(C,-
Cealkyl, nitro{(Cs-Cglalkyl, trifluoromethyl,  triflucromethyl(C,-Celalkyl,  (Cs-
Ce)acylamino, (C+-Ce)acylamino(C1-Ce)alkyl, (C,-Celalkoxy(C,-Cg)acylamino,
20  amino(C,-Celacyl, amino(Cy-Cs)acyl(Ci-Colalkyl, (C1-Ce)alkylamino(C,-Ce)acyl, ((Cs-
Ce)alkyl,amino(Cy-Ce)acyl, R'R™N-CO-O-, R™R'™N-CO-(C;-Ce)alkyl, R'°C(O)NH,
R™OC(ONH, R™NHC(O)NH, (C-Ce)alkyl-S(O)m (Ci-Co)alkyl-S(O)r=(C:-Ce)alkyl,
R®R™NS(O)m, R'R™NS(O)y, (Ci-Co)alkyl, R"S(O)m R™N, R™®S(0),,R*N(C;-Ce)alkyl
wherein m is 0, 1 or 2 and R” and R' are each independently selected from
25  hydrogen or (C,-Ceg)alkyl;
said method comprising the steps of:
a) mixing a racemic mixture of enantiomers of a compound, containing

tartaric acid d|tsd I vati »res
3, The nethod © gd;;zﬁ 2 V\,her el{
heR

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



-42 10. The nethod of claim7, wherein the hydrochloride salt of the
conpound is fornmed in a solvent selected fromthe group consisting of

met hanol ,wOeRigd909 , i sopropanol, acetonitrile, tetrahydrofraran)z/matser,

tol uene, ethylacetate, dichloronethane, dichloroethane, and m xtures
thereof. 5 11. The nethod of claim9, Mherein said solvent in which the
hydrochl oride salt is fornmed conprises ethanol wth a m nor anount of

tol uene as cosolvent. 12. The nethod of claim11l, wherein the solvent is
selected fromthe group consisting of ethyl acetate, toluene

acetonitri Io%ﬂn&eg{e?gb@,pem@,r toafdmng xbluties abh eithFald resgving, ag8ik bROBhod of
claim1l, V\/nerel n seeds cr f t he .p, e anffradlt it®Ferim ar e added
to facilitxeeaaid ﬁrtﬁa?at ISﬂs Y% g%t\ et dhl é(’j %M Q%rgparl ng the conpound
of the formkapitak, Bgmammg\taw &l ledsh ooe oft s Ep‘ﬁatlﬁi‘!fa%féutl cally acceptable salt

;hsgegf 1\/\,{;(rar gl nqjm | @lg\&nggl?eeg&uﬂrg ?ﬁné o | Re Biriciddib aﬁ&ﬁﬂ)bﬂtanllal wher ei n

e group consisti ng o Q%q
\(M?l C6) & Eyﬁrecl:nﬁ%on 3|€) f@érabémbﬁlﬂbﬁmwmer eiche cpaTKBAHTE TP Ir 5 bq%VnW g
erein the a ,. a n i substitute
by deut eri u#fd W?'B)@?m ﬁefr?fr?gldd?n%ng %ﬁ%%é%@%lﬁyp%aﬁ{&l&@:%ﬁoxy
(Cl1- Co) acyl oxy, C, - Gapahdiyd amtmﬁte(e(cﬁneoms)%.‘laﬂ "5“?'6% Eﬁi‘ﬁg whigh ro,

(C2- Ce) al keny] , ; @Qmm‘?%gm% thé)@re(:ﬁ]fa Q@h@%h@mgﬂpor &dlleBthgi the solution

(C3- Clo) Q/C‘Pcﬂ? group i nal | tituted
by deut eri uwith h;cdtameﬁ ofter aofi aaid @manhpmeﬁsoﬁ%q HgFrys EE{‘RQ}; sc‘f,“%)@,%?

Cl1l- C6) acyl am,n | am no, Cl- Co6)al kyl) 2am no, cyano,
E:yano()C10y t"HWd' sﬂdﬁalﬁ%y y e {

uor onet h C6) al kyl ni.tro - al kyl
or (C1-06) acyl angno; The method of cl%nm 1, wher%m sail résolving CdmporUnd "OL&daé®) al ky

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

3 The method of claim 2, wherein said tartaric acid derivatives
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.
8. The method of claim 1, wherein the compound is
CH, H
N
AY
CH,
N
20
7. The method of claim 1, wherein the compound is converted to an

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

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

resolution and precipitation is effected is ambient temperature and the time is no

more than about four hours,



WO 02/ 096909 PCT/I1B02/01905 -43 R5 is (Cl-C9)heterocycl oal kyl wherein the
het erocycl oal kyl groups nust be substituted by one to five carboxy, cyano,
am no, dewDariogey9 hydr oxy, (Cl-CB)al kyl, (C1-0C6)al koxy, rarapoy@@eCe6) acyl ,
(C1-C$) al Kyl ami no, am no(G -C$)al kyl, (Cl- CB)al koxy- CO NH,

(C1- C6) al kyl am no-CO-, (Cz-C6)al kenyl , 4€C2-C6) al kynyl, (C, 5

C6) al kyl am no, am no(Cl-C(3)al kyl, hydroxy(C, -C6)al kyl

(C1- Co) al koxy(C1-C6)al kyl, (C1-0C6)aGyl oxy(Cl-C6)alkyl, nitro,

cyano( Cl-CB)al kyl, hal o(C, -C6)al kyl, nitro(Cl- C6)al kyl, trifluoronethyl,
trifluoronethyl (4g1- Cohal Kethod( 61l aLy Whereino the( Gydrochloride salt of the

C6 | i Cl- Cb) al kyt Cl1-C6) al - } : i C6 |,
o ot i Copapy Ttk enyed ey o e Sk AT ) GEp b Qungrer itbiia, 75) acy
5l i Sofyom) e emamc, SE

1- a - , m(C, - a , R15 m
(R16N, ??158{@@@%%?'&%@%&9%&%3rr@%[ﬁ%%@ .1(0r 2 Za,nd E%ﬁ nd (Rlzi are
each i ndgpendent{ry sefrectredhod ramchainr dgerietsin (@id c@)&rkyl; WoI° aﬂﬁroup of

the formula Il RI1 R (X R ith 2)mi Rintaf Rudbelas 15
wherein a i‘%Ydfﬂch?,"dﬁ,salg'Qoﬁp‘rﬁgﬁ%%gﬂs%g,é‘ﬁ“?’ngltééanglgéggh indepengeantly 0 or

1; dis 0, cgkolvént. OF 3; Xis S(O, wherein nis 0, 1 or 2; oxygen, carbonyl
or -C(=N-cyano) -oi?oYtisé éﬁ%ggd Swgéqaﬂm\%eﬁcﬁhgsoﬂ‘erﬂﬁs Sslediéd fedtn thenyrbup and 20 Z
) . r )

is carbonyl, herein n is O, % or 2; R6e’ R7, RS,
R, RL0 andedRbktiny 6 ettathcdtatdaplentie abetpnitis, Bentane. WRESHARH BV B e ©bnsi sting
of hydrogen or ((l- al k Pl |+, atdebad efsls Gtk eredipitatitg/ dr oxy,
amno, 1Fifl uoro%t ﬁ}‘,‘e F%%P&E%a%@ﬁoﬁ( w %1- Co6) ac?ll am no,

( Cl- C6) al kykwaritiomer 4ré Bilded to facilitate said precipitation.

14. A method for preparing the compound of the formula

R R?

~
DS
~
N
N" R
15  or the pharmaceutically acceptable salt thereof, wherein
R'is a group of the formula

R5
RY (Cﬂ )
\N/ 2ly

|

——AN
whereiny is 0, 1 or 2;
R is selected from the group consisting of hydrogen, (Cr-Ce)alkyl, (Ci-
20  Cs)alkylsulfonyl, (C.-Ce)alkenyl, (C-Cg)alkynyl wherein the alkyl, alkeny! and alkynyl
groups are optionally substituted by deuterium, hydroxy, amino, trifluoromethyl, (C4-
C,)alkoxy, (Ci-Ce)acyloxy, (Ci-Ce)alkylamino, ((C,-Ce)alkyl);amino, cyano, nitro,
(Cy-Ce)alkenyl, (CxCelalkynyl or (Ci-Ce)acylamino; or R* is (Cs-Cyo)cycloalkyl
wherein the cycloalkyl group is optionally subsfituted by deuterium, hydroxy,
25  amino, trifluoromethyl, (C,-Ce)acyloxy, (C4-Ce)acylamino, (C4-Co)alkylamino, ((Cs-
Ce)alkyl),aming, cyano, cyano{C;-Cs)alkyl, trifluoromethyl(C,-Ce)alkyl,  nitro,
nitro(C4-Cs)alkyl or (C,-Ce)acylamino;



C6) al kyl ) zam no, cyano, cyano(Cl-C6)al kyl, trifluoronethyl (Cl-C6)al kyl,

nitro, 25 nitro(Cl-C6)al kyl or (Cl-CB)acylam no; R12 is carboxy, cyano,

am no, oxwp odeedey i um hydroxy, trifluoronethyl, (C, -C6) alPkyitBo2/01905

trifluoromethyl (Cl-C6)al kyl, (Cl-C6)al koxy, halo, (Cl-C6)acyl,

(C1-C6) al kyl am no, ((Cl- C6)al kyl )2 anmiggo, am no(Cl-C6) al kyl,

(C1- C6) al koxy-CO- NH, (C1l-C(3)al kylam no-CO, WO 02/ 096909 PCT/ | B02/ 01905

-44 (C2-Ce)al kenyl, (C2-CB) al kynyl, (C, -0C6)al kyl am no,

hydr oxy(Ci - Ce) al kyl, (C,- C6)al koxy(C Cs) al kyl ,

(C, - CB) acyl oxy( 5'|§?Q\,3IT;? hbterdd 16 Akyl WirRReH Gie KAYECkalkyh arPETIUsEEFal ky! |
ri

nitro(C, -C6)alky uoronethyl, trifl Cl-

Cb) ae§/I am rsIubst@ﬂIQd s pae 9 Hra ﬁ%f(’@%ﬁ G@IIS’I QVIU”%I %n@g@%' Iﬁdr&@) @ Ityélg) a%yl ani no,

5 ami no(Cl % a(r%lw ((3(:16?)3 aman(CrCs Jalkyl, “(C+-
RO

C -CB)al k |
(o R o1 m?fé ad?ine 6Im 1 e %@a "
R15NH N 4 fx alkSl, OjGii Q
X Fé:nq)@@@@géﬁg @g#;(& ) :1 fI Chydf25Y (0, Kag)alkSl, GG +C
6 EI'

R15R16NS( O |k )
R15S( O) m(? 6K -ColacHPai( ; agb@%)% k9 mthI:?I C%aIkyI mtm(cér e each

i ndependent &R IeQﬁfgeroIﬁ L, 1€Irfh¢dimmyﬁﬁI(Ca}Cs)@IByL CdFa-IO&);?ICYIaF&“’andCRB are
h d t I f t ,
deut eri u%peéﬁ%@%néﬁmeiﬁ%bxf R L TN %IaneI%)IIIC%eﬁ
C6) al kynyl ,arp,;rnb{mlcg,yﬁgapm)alkylrl f1 uor MMWWO@\Q@)&&VWI ( AACp) al koxy,

C3- CGo I 5:Ms I I
opt 1 onaldy SOBREHETIRE 19 By dhe 'S*I%PZJ”I‘?B“EO%Qb@g“‘I‘YIC‘g“’*""’“ o

hydroxy, cag XyR’SaﬁNsm)gCﬂa“j@B“)@(@w(Chica)alkw( Eﬁf’s@)neﬁ IRy OFIIIN
((C1-Ce)al ké g ﬁlwwé,e& gg§ g(r;gleg d(@a@é&ﬁ%ﬁa@w@b $aldcted

(C3-C9) cycl and R3 are each independently (C3-
Ci 0) cycl oal ¥y hy6regeCbo(CsyCs)atkad; k:amwrot(P@Iﬂ@(fSI)ﬂa-I?( I am no,

((C1-C6)al kyl)2am no, (C6- Ci o)arylam no, (Cl-C6)al h|o
(C6-C,0)arylthio, (C, - Oe)alkylsulfinyl (C6 20 CIO) qulnyI

(C1-Co) al kyl sul fonyl 78) aryl sul foné; 1D(C Co6) ’5) al koxy-
CONH, (C -Co kyam no- b\&a ocycl oal kyl or
(Ce- C, o)aryl ‘?IBII%I} e hetero het er ocyéYI@aI kyI groups are
optionally subst {{ by one to t|h ee hal o, (Cl-0C6)al kyI

(C, -C6)al kyl -CO-NH, (C,-C6)al koxyRr® NH-,

(C,-C(S)alkyI-CONH-(Cl CB) al kyl, ( °CG)aIkoxy-CONH—(C,-C(,)aIkyI, (C, 25
C6) al koxy- CO- NH ( C1- CB) al koxy, carboxy, carboxy(C, -Co)al kyl,

car boxy(C, - C6) al koxy, I

15 whereinais0,1,2,30or4;

b, ¢, e, f and g are each independently 0 or 1;

dis0,1,2,0r3;

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

Y is S(O), wherein n is 0, 1 or 2; or carbonyl; and

20 Z is carbonyl, C(0)O-, C(OINR- or S(O)n whereinnis 0, 1 or 2;

R¢ R, R® R®, R™ and R' are each independently selected from the group
consisting of hydrogen or (C;-Cg)alkyl optionally substituted by deuterium, hydroxy,
amino, triflucromethyl, (C,-Ce)acyloxy, (C4-Cs)acylamino, (C+-Cg)alkylamino, ((Cs-
Ce)alkyl)zamino, cyano, cyano(C4-Cg)alkyl, trifluoromethyl(C4-Cg)alkyl,  nifro,

25  nitro(C,-Ce)alkyl or (C+~Ces)acylamino;
R™ is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (C,-Ce)alkyl,
trifluoromethyl(C-Cs)alkyl, (C1-Ce)alkaxy, halo, (C4-Cg)acyl, (C1-Ce)alkylamine, ((C+-
Ce)alkyl), amino, amino(Cs-Ce)alkyl, (Cy-Ce)alkoxy-CO-NH, (C4-Co)alkylamino-CO-,



benzyl oxycar bonyl (G - C6) al koxy, (C, -C6)al koxycarbonyl (C, - C6) al koxy,
(CB-C,p)aryl, amno, am no(Cl-C6)al kyl, (C, -C6)al koxycarbony(am no,
(C6- Ci 0) awWQl0R@»690L6) al koxycar bonyl am no, (C, - CB) al kyl am n®CT/1B02/01905
((C1-C6)al kyl)2am no, (C,- C6)al kyl am no(C, - C6) al kyl,

((C,-C6)al kyl)2am no(C, -C6) al kyl , hydray, (Cl-C6)al koxy, 30 carboxy,
carboxy(C, -Ce)al kyl, (C,-C6)al koxycarbonyl, (Cl-C6)al koxycarbonyl (G -
Ce) al kyl, (Cl-C6)al koxy-CO N+, (C, -C6)al kyl -CO-NH, cyano,

(C5-C9) het erocycl oal kyl, am no-CO NM, (Cl-C6)al kyI am no- GO- N

((Gi-CB)al kil bambAp:- Q@ , alk@ey, C@)Calalybmiic o-hGamiC:-Colalkyl, (C1
E(CEC): CE%S;]:T %;%a%h@&g@tbymg( Eﬁ)a%yg&)ésl)&w&g%go ar w;:r% nag%],rr Q@(%tg(qél WO
02/ 096909 RETtyBO2/ A9 5C,)a, Coyidegtnethyl,  trifluoromethyl(Cy- Celalkyl,  (Co-
(C5-CQ heteroar Iam no- (l:\l p l$¥ll<l (C |k5y)}(§ubg)afwémméc
et €0 MmO
Ce-Cl1 | b k " 1
(SR St SRl e oo
9) heterocyf@Foa d;()NH, R&N&Oﬁ@ﬂﬂ)d Gﬁﬁﬁﬁlkﬁﬁﬁ@)mt h@1sct6 % ) o 'g a

" froP t ICH2 H
Wherei n v, RIRSNElE AR A e %@W“ﬁﬁsﬁ?>nt§mso“’v%‘%?&“ m(c o 1 ng

corrpound Lﬂhémmn mgsao debi Rednds Rt @0s ;ﬁ’emafq @F‘f'&/‘”dFBe’\dS?t}% ﬁe'g‘g?ﬁtfmgln and

wth sa res bei ng capabl e of bi nd| ng with at | east one but
not aII f Igyg érql)g P}%ky,

to forma pregi .. containin
| east one of sai [ endarlﬁ i areregash lmeP&M’%\H)’r?&eF%@ Fﬁ"}tﬂ?ﬁ@ e %?"S%ﬁq‘aor a time
suf fici ent (?dﬁlnovgeg{ép%argnmg hilb £ By %atnm@n cafboay.S(emmlml F Qe

enant i oner racemc mxture fromt

of said enaﬁ&)alb‘ma/i.s tafergraethyln EiluQromghexy, 038' gg;lalgﬂ,p eé:glc%ga (X thgqn anot her

stereospeci £l gc EBARI wagreqn Bk e akexper ekl goups sredgionally subsitiestt i ng
ei ther the pr&Y

cont ai n¢sl ob)heme; &th;&?%g%qﬁuﬁg%%\ga%ta f?rgff’t(’:‘g'lscltagq B nﬁ@?{ﬁs&gﬂ@ltﬁ ilaorr;mrt "

contained i g Sl fhBRhitd,| R8:-CRBMY!)-amino, (Cs-Coheteroaryl, (Cz-Cg)heterocycloalkyl
(Ca-Cs)cycloalkyl or (Cs-Cigaryl; or R? and R® are each independently (Cs

Cio)cycloalkyl, (CaCio)cycloalkaxy, (C,-Cg)alkylamino, ((C+-Ce)alkyl),aminio, (Ce

Cro)arylamino,  (Cs-Ce)alkylthio,  (Ce-Cio)aryithio, (C-Co)alkylsulfinyl,  (Ce-

20  Caoarylsulfinyl, (Ci-Ce)alkylsulfonyl, (Ce-Cao)arylsulfonyl, (C-Ce)acyl, (Ci-Ce)alkoxy-

CO-NH-, (C,-Ce)alkyamino-CO-, (Cs-Co)heteroaryl, (CCo)heterocycioalkyl or (Ce-

Cio)aryl wherein the heteroaryl, heterocycloalkyl and aryl groups are optionally

substituted by one fo three halo, (Ci-Ce)alkyl, (C1-Ce)alkyl-CO-NH-, (Ci-Ce)alkoxy-

CO-NH-, (C1-Co)alkyl-CO-NH-(Ci-Colalkyl, (Ci-Ce)alkoxy-CO-NH-(Cr-Celalkyl, (Cr-

25  Cgalkoxy-CO-NH-(C+-Ce)alkoxy, carboxy, carboxy(Ci-Ce)alkyl, carboxy(Ci-Cg)alkoxy,

benzyloxycarbonyl(C+-Ce)alkoxy, (C:-Cs)alkoxycarbonyl(C,-Ce)alkoxy, (Ce-Cro)aryl,

amino, amino(C+-Cg)alkyl, (C+-Cs)alkoxycarbonylamino, (Ce-Cao)aryl(Cy-

Ce)alkoxycarbonylamino, (C4-Ce)alkylamino, ((C+-Ce)alkyl),amino, (Ci-

Ce)alkylamino(C+-Ce)alkyl, ((C:-Cs)alkyl).amino(C;-Ce)alkyl, hydroxy, (Ci-Ce)alkoxy,

30 carboxy, carboxy(Ci-Celalkyl, (Ci-Ce)alkoxycarbonyl, (C+-Ce)alkoxycarbonyl(Cs-

Ce)alkyl, (C1-Ce)alkoxy-CO-NH-, (C+-Cg)alkyl-CO-NH-, cyano, (Cs-Cs)heterocycloalkyl,

amino-CO-NH-,  (Cq-Csg)alkylamino-CO-NH-, ((C4~Cs)alkyl)zamino-CO-NH-,  (Ce-

C,o)arylamino-CO-NH-, (Cs-Co)heteroarylamino-CO-NH-, (C+-Cs)alkylamino-CO-NH-

(C4-Ce)alkyl, ((C+-Ce)alkyl)zamino-CO-NH-(C,-Co)alkyl, (Ce-Cyoarylamino-CO-NH-(C4-




20 d) reacting the desired stereospecific enantiorner so fornmed with a
conpound of the formula CL R2 NI R3 XVI N R wherein Ris hydrogen or a
prot ecti ‘gogeou@oand R2 and R3 are as defined above. 15. pATaBepaeesd of t he
formula 25 WO 02/ 096909 PCT/1B02/01905 -46- H3C,,4 HUC NI "~NR2 N R3
N H wherein R2 and R3 are each independept|ly selected fromthe group

consi sting of hydrogen, deuterium am no, halo, hydoxy, nitro, carboxy,
(C2- C6)al kenyl, (C2-C6)al kynyl, trifluoronethyl, trifluoromethoxy,
(C1-Co)al kyl, (C1 5 Co6)al koxy, (C3-C10)cycl oal kyl wherein the al kyl, al koxy

or cycl oal ky M@M& <80 FotsRBNISALICORHIS! UM DYCADgalkyeuEnic (Groups
(0]

lected f p
(CL-Cs)al kyl mlwmf@wx&%m R oRYEmreR I e T tonyl (Co
e e e el
(Cl- C5) al ky|6a)¢lh\dsulfpmxlﬂmm@ <@6?a)palk§rsy ﬁw é%)agﬁ/g %’ de )ﬁ%ﬁ%@' or (Cr

(CL- C6) alxyl & hhQero p) arylthio, (C - Co6)alkylsulfi nyI

(C6- C10) aryl sul'fin C6) al, sul fon 1, (C6-Clo)aryl sul fonyl, (Cil-
C6) acyl , (C1-C6) af’fal{‘b&"?ﬁ’%cﬂlﬂpns"ﬁ%&' am no- CO-, (C5-C9)heteroaryl,

(C2- C9) het er ocychyal kytkingta réeamehﬁ)ktareydf enbﬂrcmencthepbwtderoéme;fprmma

het er ocycl oal kyl and aryl groups are optionally substituted by one to
three halo, (Cl-GCs)al kyl, (Cl1-C(3)alkyl-CO 15 , (C1-Co6) al koxy- CO- NH-,
(C1-C6) al kyl - CO- NH(C1- C6) al kyl , (Cll-?%) al kz)

H

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

10  having a defined stereospecificity, to form a solution and with said resolving agent

being capable of binding with at least one but not all of said enantiomers to form a
precipitate, containing said at least one of said enantiomers,

b) allowing the mixture to stand for a time 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) depending on the stereospecific enantiomer of the compound which

is desired, collecting either the precipitate and purifying it or collecting the solution
with contained other of said enantiomers and recrystallizing the enantiomer

contained in said solution; and
20 d) reacting the desired stereospecific enantiomer so formed with a

compound of the formula
Cl R2

-

lT'\\I\R:" XV
NT N

R

wherein R is hydrogen or a protecting group and R? and R® are as defined above.
18. A compound of the formula

25



NH- ( C1- C6) al kyl , (Cl-C6) al koxy- CO- NH ( Cl- C6) al koxy, carboxy,
benzyl oxywarodompb{ C1- C6) al koxy, (Cl-C6) al koxycarbonyl ( C, - PCEIBOK@RYS,
(C6-Clo)aryl, am no, am no(Cl-C6)alkyl, (CIl-C6)alkoxycarbonylam no, (C6-
((C1-C6) al kyl)2am no, (Cl 20 C6) al kyl am no( C1- C6) al kyl ,
((C1-C6) al kyl ) 2am no( C1- C6) al kyl , hydroxy, (Cl-C6)al koxy, car boxy,
C6) al kyl, (C1-C6)al koxy-CO- NH, (Cl-C6)al kyl -CO NH, cyano, (Cb5-
C9) het er ocycl oal kyl , ami no- CO- NH-. ) al k L no-CO-NH, ((CL-
o0- CO (C5- Cg) het er oar yl anm no- CO

25 NH-, (Cl-C6)al kyl am no- CO-WE (C kyl
((C1-cCo)al kyl ) 2am no- CO- NH- ( C1-
(C1-Co)al kyl, (Cl1-C6)alkylsulf - C6) al kyl sul f onyl am no, (C1-
C6) al kyl sul fonyl am no( C1- C6) al kyl, gqaryl sul f onyl ,
(C6-C, o)aryl sul fonyl am no(C, - Cc) &l kyl , B (Ca-cCB)al kyl sul fonyl am no, (d -
Co6) al kyl sul f onyl am no(Ci - C6) al kyl , (C5 C9) het eroaryl or
and R3 are hydrogen. nmpound sel ected, fromthe gr consj.sting of:
5 Met hyl - [ ( 3RomHRtNG - n@h@pgqm(éﬁ%ﬁfm im'n§u|f@lﬂquf°’§‘vp@&?’d| rbaxy)| i“s
et hy1 °'e§5[er2cemy, (S eycoats et e 2WGE L] i o BERG Yo s 25
yl)-am no] - p| eri
R 4R) - 4- Net hymig [%@M?&lf}'m EYPP)BERMIFT'@ giz%ﬁﬁ 1alkviAmng: (FeyCelieterazyh
{(3R 4R) - 4- net hyl am@o]
pi peri di ne- 1J®§Pﬁéﬁ?§/’h¥ %"ﬁche)% Qétkﬂ)cé{flﬁ%}(g’é’ {eer ¢ %@éﬂﬂ}m’ {C
3-{(3R 4ky- 4d¥? Lananc{ rretctwd:wia%mmbroltcﬁ-zﬂﬁkwwrI (SRt Iig, - atfno] -

e

carboxy(C, -C6)al kyl, .carboxy(C, -C6)al koxy,

Cl0) aryl (C, - C6) al koxycar bonyl am no, (Cl1-£6)al kyl am no,

car boxy( Cl- C6) al kyl, (Cl-C6)al koxycarbonyl, (Cl-C6)al koxycarbonyl (C1-

C6) al kyl ) 2am no- CO-NH, (C6-C10) ar§/ am n

(C6-C10) aryl am no- CO- NH ( C1- C6) alikyl , ZC‘,S- Ce) het er oar yl am no- CO- NH-

(C6- C10) aryl sul fonyl am no, WO 82/ Qg PCT/1B02/ 01905 -47

(C2- C9) het erocycl galLkyl j;{zl%d /hscgfg)(yéepl iRGRhEEMIY {dlectédiiffomd She vdreuei N R2
pyrrol of 2, 3cd)la§<]ér,{,)m @1 é‘,n)'aﬂ(xx f ﬁﬂwemeﬂ@lR #iRlorbmeathiviy, hY(C1-Bx)alkplt h(C+- ( 7
3-Trifluoro- &%gy éulﬂst‘ﬁ?éﬁ)hyﬁe'% threat diyips(sétdciedriroot hald, Bdddxyy carboxyi. n- 4- 10
pi peri di ne- I%/éé%c ét)é}dcyclé’émyd 3111“;,;&9%3@10& (Ce-Cro aryl or R? and R® are each

p| peridin-1 |su§.ﬂ¥| {32?'09' ¢ r%érmy&: ?:%_uylérurf{:) e gb e oarylsulfonyl, (C:-

{(3R 4R) -4
Ceacyl, (Ci-Ce)alkoxy-CO-NH-, (C;-Ce) alkyamlno-CO- (Cs-Cg)heteroaryl (Cz
Co)heterocycloalkyl or (C¢-Cao)aryl wherein the heteroaryl, heterocycloalkyl and aryl
groups are optionally substituted by cne to three halo, (C1-Ce)alkyl, (C4-Cg)alkyl-CO-
15  NH-, (C4-Cs)alkoxy-CO-NH-, (C4~Ce)alkyl-CO-NH-(Cs-Cg)alkyl, (C4-Ce)alkoxy-CO-
NH-(C4-Cg)alkyl, (C1-Cg)alkoxy-CO-NH-(C,-Cg)alkoxy, carboxy, carboxy(C,-Ce)alkyl,
carboxy(C.-Ce)alkoxy, benzyloxycarbonyl(C4-Ce)alkoxy, (C4-Ce)alkoxycarbonyl(C+-
Ce)alkoxy, (Ce-Cio)aryl, amino, amino(C+-Cs)alkyl, (C4-Ce)alkoxycarbonylamino, (Ce-
Co)aryl(C:-Cg)alkoxycarbonylamino, (C4-Ce)alkylamino, ((C4-Ce)alkyl)2amino, (Cs-
20  Cg)alkylamino(C4-Ce)alkyl, ((C1=Cs)alkyl)zamino(C4-Ce)alkyl, hydroxy, (C-Ce)alkoxy,
carboxy, carboxy(C,-Cs)alkyl, (C,-Ce)alkoxycarbonyl, (C1-Ce)alkoxycarbonyl(C4-
Ce)alkyl, (C4-Ce)alkoxy-CO-NH-, (C4-Ce)alkyl-CO-NH-, cyano, (Cs-
Co)heterocycloalkyl, amino-CO-NH-, (C4-Ce)alkylamino-CO-NH-, (o
Ce)alkyl),;amino-CO-NH-, (Ce-Cio)arylamino-CO-NH-, (Cs-Cs)heteroarylamino-CO-
25 NH-, (C-Cp)alkylamino-CO-NH-(C-Ce)alkyl, ((C,-Ce)alkyl).amino-CO-NH-(C;-
Ce)alkyl, (Cs-Cqp)arylamino-CO-NH-(Cy-Ce)alkyl, (Cs-Cg)heteroarylamine-CO-NH-
(C4-Ce)alkyl, (Cy-Co)alkylsulfonyl, (C4-Cg)alkylsulfonylamino, (Cs-
Ce)alkylsulfonylamino(C4-Ce)alkyl, (Cs-Cio)arylsulfonyl, (Ce-Cro)arylsuifonylamino,



d] pyri m di n-4-yl)-am no] -pi peridin-1 -yl}-propan-1-one;

1-{(3R 4R) - 4- Met hyl - 3-[ nmet hyl - (7H pyrrol o[ 2, 3-d] pyrimdin-4-yl)-am no]- 20
pi peri di r'w0-02i0969but - 3- yn- 1- one; PCT/IB02/01905

1-{(3R 4R)-3-[ (5-Chl oro- 7Hpyrrol o[ 2, 3-d] pyrim d in-4-yl)-nethyl -am noj - 4-
met hyl - pi perid in-1-yl}-propan-1-one; -47-

1-{(3R 4R) - 3-[ (5- Fl uoro- 7Hpyrrol o[ 2, 3-d] pyrim d in-4-yl)-net hyl -am no] - 4-
met hyl - pi peridin-1-yl}-propan-I|-one; 25

(3R, 4R) - N-cyano- 4- et hyl - 3-[ met hyl - (7H-pyrrol o[ 2, 3-d] pyri m di n-4-¥l ) - am noj
- N -pr Opﬁ' l‘(@%@?&ér"}iﬁmﬁz Iaﬁﬁﬁd@ox-l@@)bﬂ'y‘ne; anm@ﬁlm)ﬂme} he-4, N(&r-

N -Trimethyl - 3-[ et H pyr ol 2-3¢ |00, di i 4 3 loalkyl.

ani no] - pi perGe! qlfp%ﬂérﬂ‘{??%i(ﬁfﬁg‘%?? C%'ﬁg)%édrawégfe{ﬁzﬁéﬁ %S%é)sai ion for (a)
treating or prevers i ng eordbudi aocatding to clgionth, whereinsRT and R e ryicEEyan
transpl ant rejectjon, xeno transpiati I Sondl¥tinkidel € sclerosis,
rheumat oi d arthr if[7ic")s, %E%P?Qé'g?é,gﬂ?%%éﬁﬁ'tg?gggl?egna_ngg? caonpl ications from

di abet es 5 cancer , MasH(ER 4R)EBpicthyt (prapans-tsultpnyyPRAIHE-SMYY B d  di sorders,
ul cerative coliti ahn,.s ,dj\s , Al zheinmer's disease, |eukem a and

ot her aut oi nﬁ‘ﬁﬂrﬁsé’[%Pg 5'%d"5?$t)bﬁ§ﬁe i nhibition of protejn kinases or Janus
Ki nase WD 02/ 096988 4RGFAHBERYIGEe8Y -7 toyroloikdlpyirhida-4niARIN°i ncl udi ng a
human, conpri,sin a ] und of claim16 or a

phar maceut i c%{??r@ﬁg@‘éaﬁg%[&eaéi%r@m? ereof, effective in sudﬁh di.sorders or
conditions and a HAAFTHL@a{IHERI-aoeiphadnehdift-perolol?s Ay RidPfaceut i cal

St bot edld T P BPERPbHERCHPRRRRR KRN 19, 200 S rancht ot on “Tupus,
mul tiple sclerosi @RAF_ﬁe‘thathﬂ'r?d[ﬂmthﬂT(?iH-P)g[oI%g-tdipé(gqn_g!r&ryg-émfri_o&! abet es and
Coarol oo ool RBBHE R Ao I, LS ST L, Ut e
di sease, | eukem a{(&ﬁ&%ﬂﬁ@tﬁylﬁﬂ*ﬁéﬁhmH@YHP'QQ‘;}%%EWW&'C%)Y”E%'”| nhi bition of
(r:):‘)ot re: gi ﬁi ng iﬁgr%eﬁf-@%égﬂéégﬁﬁg‘)l]a}gﬂcga&id]é‘tllﬁgi)estaﬂ a PagnaL ri ncl ud: (r:lgl ? human,
acggpt ab1% sal t t%@3%)4#@%'30&“th“Q&h@f"Wﬁ%%ﬁ]% if{'ﬂﬁﬁ\%}g‘gg@?’% e y
addi ti onal aggpts, Wiheho@nsshiiigiea mamal i an i nmmune systemor with
antiintlammatory agent s, oo { K5k akfa et mhsids AR 2h-pyReg2d-ons and a
d]pyrimidin-4-yl)-amino]-piperidin-1-yl}-propan-1-one;
1-{(3R 4R)-4-Methyl-3-[methyl-(?H-pyrrolof2, 3-d)pyrimidin-4-yl)-amino]-
20  piperidin-1-yl}-but-3-yn-1-one;
1-{(3R,4R)—3-[(5—Gh|oro—7H-pyrrolo[2,3-d]pyrirnidin-4-yl)-methy|-amino]4—
methyl-piperidin-1-yl}-propan-1-one;
1~{(3R,4R)—3—[(5—FIuoro-7H—pyrrolo[2,3—d]pyrimidin-4—yl)-methyl-amino]-4-
methyl-piperidin-1-yl}-propan-1-one;
25 (3R,4R)-N-cyano—4*methy|-3—[methyl-(7H—pyrro|o[2,3-d]pyrimidin4—yl)-amino]—
N'-propyl-piperidine-1-carboxamidine; and
(3R,4R)-N-cyano—4,N',N'-Trimethyl-3-[methy|—(7H-pyrrolo[z,3-d]pyrimidin-4-yl)—
amino]-piperidine-1-carboxamidine.
18. A pharmaceutical composition for (a) treating or preventing a
30 disorder or condition selected from organ transplant rejection, xeno transplation,
lupus, multiple sclerosis, rheumatoid arthritis, psoriasis, Type | diabetes and
complications from diabetes, cancer, asthma, atopic dermatitis, autoimmune thyroid
disorders, ulcerative colitis, Crohn’s disease, Alzheimer's disease, leukemia and
other autoimmune diseases or (b) the inhibition of protein kinases or Janus Kinase



pharmaceutically acceptable carrier. 15 20. A nmethod for the inhibition of
protein kinases or Janus Kinase 3 (JAK3) in a manmal, including a human,
conpri si ryoaduvast ering to said mammal an effective anowed/IBé2/@IEonpound
of claim 16 or a pharnmaceutically acceptable salt thereof. 21. A method
for treating or preventing a disorder orgondition selected 20 from organ
transplant rejection, xeno transpiation, |upus, nmultiple sclerosis,
rheumatoid arthritis, psoriasis, Type | diabetes and conplications from

di abetes, cancer, asthma, atopic dermatitis, autoimune thyroid disorders,
ul cerative cspdmks;m a readfal, ﬂnodjdsr@aasmmﬂ zhesprising an angeiséa cP@pREd & and

ot her aut oi $€1§ di se ses | r&t@q{ly%ﬁ%ﬂ%ﬁ@le ?Qﬁ%ggbf‘gﬁ&n%‘gm%ch%mé@ ng

adm ni steri a conpoun claim 16 or a
phar maceut i C@Icbymwfdedjmrmad:etuhtmwmoéptam tagel.ve in treating such a

condition. 22. A nethod for th AfrRSa @Eordanus
Ki nalseI 3 (JAK]) i al}rﬁl?ﬁ@?ce %C%' hgbgl{'mopgr&%&h@dgpﬁ@nq adﬁg ?]rl Stgl’l ng

to sai d manmel coraiitioaf §abertddy rommogan tﬁﬁn@b@bn’géﬁﬁﬂ, ?”‘blt"éf‘?ﬁﬁt@”o URYS.
phar maceut i cal accept a I 8¢ dRb tbQ 278 EBmpRdatiems Wi t h
e SERER AT BRL] R sl 00t b st

one or nore 8§ ent s mammal i an | ne system or
wi th anti i nfirammdidbetss, a:gmsastmla Alapist ﬁ@'maﬂb? YQUBMURAg ¢ Nm'mﬁ‘gﬂ? ng a

di sorder or [ e (o ([ *-1 hat |duRERRL iaA8, otkeno
transpi ati onlﬁc"zlrgtb\}e %gm% &SF"?Q d'FéE%g]sél %isﬁ%m d Ealrut g%l t |a?<, és%rl asi s,

Type | di abeamnmm;ecmmses:an(bhw nbikitian aaf)ewgm Kiggse2 /%
PCT/ | 502{0019@§1K 1 (o ARG, maéalmtf}a r}]uﬁ’iéﬁpl:@mﬁ%'d@%d ém&ma#hmammnﬂd bhyr oi d
di sorders cerati ve col i

s di sease, Al zhei.ner

| eukermi a andclaitthtd oa@pbarmagwélcalik%@@b‘ﬁ alt fheregiaiene orjg I%@ﬁ\qa 'Y ﬁﬁ'man

conprising agd & #b@ %daﬂoﬁa‘i’aéé’ﬁtgvﬁ’@mdu&[b a&lmmﬁﬁha@fmmummstﬂmmdr with cl ai m
16 or a pharnaceutically acceptable salt

t 5 al one I n I nation
with one or aniirdlammatary oﬁ%“t%tgéﬁ?g"’ﬁhl'rbhs'ﬁ:g Szgfdé’sa el ﬁlrésn ?n%nﬁlr}g;e
systemor w M‘arﬁgéédtqeél&%%%ﬁéﬁié/c@%m s, effective in treatl ng such a

condit] O‘lnS ' g Orrpoll\J nrgetl'?c];d tfc?r the lnlqgltlon '5‘? protein kinases or Janus Kinase 3
(JAK3) in @ mammal, including a human, comprising administering fo said rmammal
an effective amount of a compound of claim 16 or a pharnaceutically acceptable salt
thereof.

21. A method for treating or preventing a disorder or condition selected
20 from organ tranéplant rejection, xeno transplation, 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
marmmal, including a human, comprising administering to said marmmal an amount of
25 a compound of claim 16 or a pharmaceutically acceptable salt thereof, effective in
treating such a condition.
22. A methad for the inhibition of protein kinases or Janus Kinase 3
(JAK3) in a mammal, including a human, comprising administering to said mammal
an effective amount of a compound of ¢laim 16 or a pharmaceutically acceptable salt
30  thereof alone or in combination with one or more additional agents which modulate a
mammalian immune systern or with antinflammatory agents.
23. A method for treating or preventing a disorder or condition selected
from organ transplant rejection, xeno transplation, lupus, multiple sclerosis,
rheumatoid arthritis, psoriasis, Type | diabetes and complications from diabetes,



2HCI H3C N H 10 25. A compouhd of the formula HO/o o'er ~o H3C2~' H3C
ON H H3C CH3 15 26. A conpound of the formula COON O H3G OHO0-\ /
CHH3C\ N, .woN2[opd@®.O2f H H COOH 20 PCT/IB02/01905

-49-

cancer, asthma, atopic dermatitis, autoimmune thyroid disorders, ulcerative colitis,

Crohn's disease, Alzheimer's disease, leukemia and other autoimmune diseases in

a mammal, including a human, comprising administering to said mammal an

amount of a compound of claim 16 or a pharmaceutically acceptable salt thereof,
5 alone or in combination with one or more additional agents which modulate a

mammalian immune system or with antiinflammatory agents, effective in treating

such a condition.

24. A compound of the formula

HSC,_.
2HCl
HsC . N
\NJ'
H
10
25. A compouhd of the formula
- HO\P ﬂo
3. O O/ \O
Hac\N(, N, J: ]
H HzC Chs
15
26. A compound of the formula
HCe._ ICOOH o} ]
: 0 HT—D)\Q‘C”S
LN N m_@)ko__ !
: [
. COOH -

20



