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WD 2004/ 046112 PCT/ | B2003/ 005151 -1
3- AM NO- PI PERADI NE DERI VATI VES AND METHCODS OF

WORBNWSATTIRE Rel ated Application 5 The preseneCT/1B2003/005151

application clains prioritylto United States Patent
Application Serial No. 60/428,324, filed Novenber 21,
2002, which is incorporated herein in its entirety.
Field of the Invention 10 This invention relates to

3- am no- pi peradi ne derivatives, their internediates,
and met hods of manufacture. Background

(JAK3) and are therefore useful ther apy as 15
I mmunosuppr essi ve agentg, fon Agr@an transpl ants, xeno
transpl ation, |upus, m%‘r‘p*@—eﬁ%cgwo& S, rheurmt oi d
ar t hr i Thespreprnd ebplisation clajime phomty &henites States Patent Appllcatlon
CSUTRY N6 3dd) r

AI3I4T RBY Ng{/@l'ﬁ yr 4 %ﬁ(ca i %éora?@gﬁeﬂe? e in its

dermatitis, autol nmune I sor S
casttirety.s Crohn s di sease, Al zheiner's di sease,
Leukem a and ot her indicati ons where

i mmunosuppressi on woul d be desirable. The

pyrrol o[ 2, 3-d] pyri mi di hieldafityoinmetsion20 phar maceut i cal
CONMpPOSYHd moambh%ua PRI SA?&QE?IR% 8%’%5‘?&?2@%95 ér;rq%%‘f'@aes

in co- pending i catlon Seria
@é‘ééﬂ%@?d%ﬁ"m@ct%d assigned to the assignee of the

present invention, which gs. !gg?g!ggpor ated herein by

reference for all purpos ummary of the
| nventRY§ielok 3-slayimiding compoundmarieynhioes ofipeateinedreises, such as

e e NGd ISR b o Bl BB
("RTHACSYPRYTESHINE PaeHs R omndraanmiwyts xepatrenspimion upusyymultiple
(s%rcg@ ﬁ{e‘&)ﬂatoﬂ %r@?ﬁ%'oh% T&%ﬁ] Eg’%e@%cﬂ?c%phcatlons from

(Cl- ) al kyl am no
@@) eANess psttmangtopic @Brmtlgwmmmmmemymd disorders, ulcerative

(B@-ﬁslcg@ﬁ%é cﬁé}%’égg ]Alzhegn%)ﬁel%é qre, %E%d oltlker ||nd|cat|%ns where

é{mnHa?qupressmn would be desirable. The pyrrolo[2 3- d]pynmldme compounds,
pharmaceutical compositions thereof and methods 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, which is incorporated herein by reference for all
purposes.

Summary of the Invention

As embodied and broadly described herein, this invention, in one aspect,
relates to methods of making compounds of the formula (la)
R,O0,C

NR,R,
SN

X

(Ri)n (la)
wherein Ry is carboxy, cyano, deuterium, (C-Cg)alkyl, (C4-Ce)alkoxy, (C4-
Ce)acyl, (C4-Cg)alkylamino, amino(C4-Cg)alkyl, (C4-Cg)alkoxy-CO-NH, (C;-
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C6) al kyl, (C1-C6)al koxy(CL-C6)al kyl,
(C1- C6) acyl oxy(Cl-C6)al kyl, nitro, cyano(Cl- C6)alkyl,

woRaonof§daTi2 C6) al kyl, trifluorongethyl, PCT/IB2003/005151

trifluoronethyl (Cl-C6)al kyl, "€C1- C6)acyl am no,
(C1- C6) acyl am no( C1- C6) al kyl ,
(C1- C6) al koxy(Cl-C6) acyl am no, 5 am no(Cl-C6)acyl,

%gf s Cll- C?baﬁeaigﬁcgﬂ‘%? lé%%: atlﬁ(/@i (C4-Cg)alkylamino, amino(C;-

QR)atd kY((t)-@@ﬁlkBQ,( CJ-CQ)@)k@E +CHAORKGE, EY4kyl, nitro, cyano(Cy-

%@% REE R HRTEK e, ST eR Ry e &P

fabylamios () OFFAEMNrkibo(CPR)s IR, | CHCo Jalk@k @ Th-OgfacyBmino,

@m'rr%R@egs('wﬁw 1%‘5’%&'(53099@' ferCe =P RGnedi dor
CQSH@MMKMG@J&W RysRiPREOED 2 IRk grp CG}(C&caalkyl (C1 -Ce)alkyl-

i LB Srar el el Ay Goli O

lu}é[kfykdragrbubbﬂﬂfedﬁmma/l ( Cl1- C4) al koxy,
(C1- C6) acyl oxy, (Cl- C6) al kyl am no,

((C1-C6) al kyl ) 2am no, cyano, nitro, +1§6) al kenyl ,
(C2 Ikynyl orﬁx}S (C1- ((‘@Qgﬁ [ am n or R2 is

<ycl o IN h glr/e'uRp)2 i's
optl onal 6 aost itute b deut eri l(ma hydr
trifluor omet hyl, (Cl- ) cyl oxy, (Cl- C6) acyl am no,
((

@]) C6) al kyl am no, /C6) al kyl ) 2ami no, cyano, (VI);
cyano(Cl-Co6)al kyl, trifluoronethyl (Cl-C6)alkyl,
nitro, nitro(Cl- OG)aIkyI or (Cl-C6)acylamno; R3 is

hyd | en -
y rO@?E,l %ﬁﬁe@ Ikyl ((@&cg)la%%m%m (&ybs alkt hyl or (C

éle)ayqynylazvh@éﬂp|th%ﬁlayla@lkgm/wncg@'bsawﬁgrapés éfyﬁtQRyﬁ&@'lY)ﬁUbSt'tUted
%9*a§melé.uheﬁlydr9w %Mbﬁ{rﬁéﬂm by@l;r)%mb yggl @ﬁ@yloxy (c1

@@)aawl{lan?rlg?nﬁ% ~Cq) @ﬁylkzemm@y%ﬁpn@tm( (Cets V'k 2 @wal or
Q@?ngéeﬁérjﬁiﬁﬂy&r R{ 1%3 @??@EIKMRWWM?M@% %Ioalkﬁll gfroup is
cyan01 z uor onet h é

§Ptignally spbsiiuted meut@@;rm Rydroxy, ystlur@meé,hx(' d@a agyiRYy. (Cr-
m%fg%ﬁﬂrw e Oéi)léﬂd/lam(r@z( @?—bg Ll mln@ rcyér@ 'c%cﬁbkﬁ@!lkyl

n yn %éoups are

SCPEmAY Gt e VP(CAE BB Q- RyarURpine
hal og n, (€ @ )HIRYIO bycld @ fk)éki l, or ( C
& %ﬁgésclyac;@ :‘éj g sff]g\)rﬁ{ noa%/I g@ Y 2

telkyos wiieesin YAk e kgsha a'bwbawps e@zopt'ee '%n%&?ﬂwfed

%EQtenGMaH)rHrQy %ﬂ)@brlﬂ{hfludrdmétlglO(CQICE,'}AT%xy (C-Cg)acyloxy, (Ci-
(C nitro, or nit

)alkylammo (C1 Cg)acylamino, ((Ci-Ce)alkyl),amino, (C,-Cg)alkenyl, (C,-
Ce)alkynyl, cyano, cyano(C,-Cg)alkyl, trifluoromethyl(C,-Cg)alkyl, nitro, or nitro(C;-
Colalkyl ;

R4 is (C4-Cg)alkyl, (C3-Cyq)cycloalkyl, (C-Cg)alkenyl, or (C,-Ce)alkynyl
wherein the alkyl, alkenyl and alkynyl groups are optionally substituted by
deuterium, hydroxy, halogen, amino, trifluoromethyl, (C4-C,)alkoxy, (C4-Ce)acyloxy,
(C4-Ce)alkylamino, (C4-Cs)acylamino, ((C4-Cs)alkyl),amino, (C,-Ce)alkenyl, (Co-
Cs)alkynyl, cyano, cyano(C,-Cg)alkyl, trifluoromethyl(C,-Cg)alkyl, nitro, or nitro(C-

Ce)alkyl;
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whyarogan or (Cl-C6)al kyl opti

30 C6)al kyl; WD 2004/ 046112 -3- PCT/1B2003/005151 RS,
R7, R8, RO, R10 and Rl11l are each independently
g%al 'y substitutedr/mBe003/005151
deuterium hydroxy, trifluoronethyl, (Cl-C6)acyloxy,
(C1- C6)acyl am no, (Cl-C6)alkylam no,
((Cl- C6) al kyl )2am no, cyano, cyano(Cl- (o) al kyI

g ? i f lC%QGOG hrﬁg( Bzillzé?é( lea%r{]bélé; %nd@r\tfyrhgl gen 8?1‘6#1@/ alky!

o%lon@llmu tlatmi bhylamtemyn hydréxyutiflooremestyl, (C,-Cg)acyloxy, (Ci-

(%} @.gm J%bq ce)%l&ﬁaég-%gﬁeb%% I?ég)%%? gﬁ%' YR00(GrrGelayl,

deﬂlanrqzryew(%néia)@kylamrmow(troicfﬁa)adkwr (C-Cs)acylamino; Ry is

(BB Gl it %sé@wﬁﬁ*ﬁ* B9, O o sGorty
Hymwettmt@s;mw C1-Ue)rlkogt X @l- Q&)myyq QC+-Co)ptklylagrino, ((C,-
El(igt:}arlo %ﬁfﬁ? ng%(&ﬁg)gilqlﬁy('ﬂ d1 kr09¥ ﬁ:@?’ﬁp{o&c JC Wy%mnXo CO-,
t (Ce Qe \28eBYetCa QIKY'IYG)(@I Qg/)alkylemﬂabda@w(@md)mky|( Cl-

Q%} k‘t&;y@'{nk ) %(66@ gj%)xgr(ﬁh alléyl nltr? &(arag?hgg)lalkyl nitro(C;-

a(}ﬂ)qmﬂ mfl@@r@@pyl(tmwmamkl@1 -Ce) )alkyl, (C4+-Cg)acylamino, (C;-

el BRI S GOy G el P B8,
F@[@nse @)ﬂmacm&o@mm Cmu'swllammom-pe)acyl ({C+-Ce)alkyl);amino(C;-
STEERIT O R G g BRI 0By,
F@béﬂ"C@ @(@»wm&mmc@s;mlms O)mR%Ca)ad(yRBﬁs% (O)m,
S I A SIOTBRANE SRR Gl
or caﬁmﬁ 162‘jr ¢ gack(i @@endqrtbéwWQe@leQe)aikyl C(O NR-;
20 a ')@ls%(ofl %’geﬁ)’ c%Fbo%yl JP:—S?:r\i‘éyaEfo) and g are each

mdependent or 3; mis 0, 1 or
2: n iY¥sisH( OBOFSaTbQFyM pis 0, 1 or 2; and wherein the

nmet ho [ 19 W N( CH3) R2H, or
N( CHZ%—%QQL éﬁ@or{yﬁg’?%g?rp%un B& formula (11a)

R402C3?13 »D2r3Qr45 (R1)n Ila and reducing the conpound

so fopned Whhdgard &G o, one embodi ment,
t he reduci n% ageht 'S d&e y%r(‘)l de. Moreover, the
f

pr eseftis Pnlien el %nmﬁ%Pal @52 tfb'Sf102 roF 6rp 870, f lee 2cambound
Whekdiethe fdtRad @orﬁdrls@% réé\étﬂgeﬁﬁh gNg’)I‘FWPBPF&(éﬁ\ﬁI-PﬁRQH with

the formula RAOH, water,

a compound of formula (lla)
R402C /Yo

n(lla)
and reducing the compound so formed with a reducing agent. In one embodiment,
the reducing agent is a borohydride.
Moreover, the present invention relates to formation of the compound of the
formula (lla) by reacting a compound having the formula R,OH, water, or RsNH, and
a compound of the formula (ll1a)
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30 a compound of the formula (11l1a) WO 2004/ 046112 - 4-
PCT/ 1 B2003/ 005151 R4ARC OR5 ~N L\J (Rlllia wherein

WORD00494630 C1- C6) al kyl . The pr es§‘gt i nvention fRET/B2003/005151

relates to formation of the conpound of the fornula
(I'lia) by heating a conmpound having the fornmula (IVa)
ORS RAXRC- NORS 5 (RL)n (IVa ) wwth a conpound

havi ng t he o.C 0

f or mul a( CL- C8) al kyl - ( G20 69§ C1- 06) al kyl . In
addition, the present invention relates to formation
of the conpound of the fo (I'va) by oxidizing a

compound having the fornmul a ), R %WQ (R1) (Va)
10 under oxi dizing conditions. In one’enbodi nent, the
oWhefERiRsds €Offetr€dald: are an el ectrocheni cal
oxi dat+ i ' ' r t to
For mat | P eferE REAEATLAE Vet RiToAb B CPLE Glpofya of e
rfedpyla HHa)bydwainaa gomesunegaving theformula IVB2R4 and a
conpound having the formulagVia) HO 15 (Rl)n
(Via) wherein Wis hal ogen.|[ A second aspect of the
present invention reR&rles Bds of nmaking a
conpound havi ng the for mJIJNiiI R13 -\ N NR2R3 (R1)n
/1

(I'b) WD 2004/046112 -5- P BP003/ 005151
(R1)n (Iva)
with a compound having the formula(C4-Ce)alkyl-(C=0)-O-(C=0)-(C-Cq)alkyl.
In addition, the present invention relates to formation of the compound of the
formula (IVa) by oxidizing a compound having the formula (Va)

|®

(R1)n (Va)
under oxidizing conditions. In one embodiment, the oxidizing conditions are an
electrochemical oxidation.

The present invention also relates to formation of the compound of the

formula (Va) by reacting a compound having the formula WCO,R, and a compound
having the formula (Vla)

R (VIa)
wherein W is halogen.

A second aspect of the present invention relates to methods of making a
compound having the formula (Ib)

P NR,R,
Ry
J

(R)n (Ib)
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wherein R13 is (C2-C6)al kenyl, (C2-C6)al kynyl ,
(C6-C10)aryl, (Cil-C6)carboal koxy, (C5 - C9)heteroaryl,

W@ a®4a1a)ar yl (CLl- C6) al kyl, or PCT/IB2003/005151

( C5- C9) het er oaryl ( C1- Cs6) al kyI'5'vvher ein the R13 group
is optionally substituted by deuterium hydroxy,
amno, trifluoronethyl,, (Cl- CG) al kyl, (Cl-C4)al koxy,

gvg%reg%{@ﬁ% qie&,( é&@aﬁ t:@ )CYTNYC -Co)carboalkoxy, (Cs -

Cehetenmng ni€l10/4)4r1 € B69)alk Wy br, (C&C@)weter@ryl@ﬁ@sgz(ll@lwﬁr)etn the

RS S LR IR RSB, e -

é)e)ﬁwh(ﬁf@)ﬁWI (Criatieylamind 4(0 83616‘135/*)55@'% K@1-Co)alkenyl, (C-

CREMEN S oty P o G s are 10

opeieoriae Injetrmatxsmmaeer@dbqngiaubmpouumoflfgrdiutax(‘ylb) hal ogen,
am no, trifluoronethyl, (Cl- C4)alkoxy,

(C1- C8) al kyl ami no, ((Cl-08)al kyF) 2ani no,

(C2-Co) al kenyl, (C2-C6)al kynyl

trifluoromethyl (%ﬁ 1-26)ah Ky |Ntroco%)Rr

ni tro( Cl- C6) al ky The presept invention also rel ates
to formation of the co of the formula (l11b) by
reacting a conpound having t formJIa(IIIb) R2 | H
-1 N-C02R14 N15 (R1)nn n (|||‘$‘) "wi th an dll@)ehyde of

{vian @%b&c?ﬁade@t@)hekénﬁﬁ% |§?@U©é)9ﬂylt (lt% &9)% o nes(t@’z- ‘he

for duci n

Feoatkenyigerdertis)akynyl M'wr%ﬁ'eﬂ kil rﬁ)fﬁ”YhW@”@é"ﬂ BLRDIET |
Bﬁ%n@ﬂﬁ&%ﬁtuté’b\’tﬁfﬂéu@&luﬁ? |h?8 r%ﬁy{ th%lcfg@ﬁ nﬁﬁl'ne ntrlfPuorBrlﬂ@thé ng

ound of 20 fornu rogenatin
E OB ACH PRI, { Gty AN B ChIABBITAL (G Gk,
{rin¥ om0, 51 b 6r niff{T,I3RGR/ 005151 n the

presence of a catal I n one enbodi nent, the
cat al ygq pre§er[:§mv§pmﬁ eﬂ%p islatesp formation of the compound of the

formula (lIb) by reacting a compound having the formula (lllb)
R,

H\N N—~CO,R,

o

(R1)n (Ilib)
with an aldehyde of formula Ry3-(C=0)-H and reducing the compound so formed with
a reducing agent. In one embodiment, the reducing agent is lithium aluminum
hydride.
Moreover, the present invention relates to formation of the compound of the
formula (llib) by hydrogenating a compound having the formula (1Vb)
R2

N—C02R14

(Ro)n (IVb)
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The present invention also relates to formation of the
conpound of the fornmula (lIVb) by reacting a conpound

whaooisnngsithe formula (Vb) NHR2 gN (R1)n (Vb) BCTAR2003/005151

(R14-0(C=0)20 or R14-0(C=O - X wherein X is halo.
Furthernore, in additional aspects, the present
invention relates to the conpounds herein described

i indhe diesgnaeoofiaotatedgst o dnbeenfbwmér@ thé éétalyét'@b%h/@ﬂ:%m 2 or Rh/C.
(1'lb). Thégregrqe\}) Eoerlred i ments of the net

and conpolin g fvep ”eﬁ'%c? W@@t'ﬁ%ﬁfé@?@@f’mﬂﬁ’eﬂﬁhe
plogsdat(Vibh be meaaing aRﬂampSur(cmav%)tﬁé i’dl‘r'nularwbﬁ is one; R2
and R3 are each hydrogen or (gl-C6)alkyl; R4 is

(C1- C6) al kyl ; and/ or R&’, -2C10) aryl In one
u

enbodi nent t he conpoufd of[fornmula (la) has the
relative ster eochem s formula (la-1) R402C N

., V\WNR2R3 15 (R1)n (| - I n anot her enbodi nent,
the conpound of formula (Ib)YRHas W) rel ative

g R sl ! 15 1

% he f or egoi ng
gener o Urtﬂ’@éfﬁ@"ﬁpmladdltlmaﬂ asnm:ts e ﬁreédnommlodeéléﬂeh &slthe

ASFLA e SPIR A ABIRAY lrh.  o io,
2004/ 046112 PCT/ 1 B2003/ 005151 Det ai | ed Descri ption of
the | b d t d

e nn%ahb%gy 21 Eéo%ﬂént%%yﬁg%e‘%? i cﬁau%gg%e oo

nore readil erence i ed
cPé%rémﬁmQr@ﬁ aéPe@S(@frtbﬁi Biepemirim@dtions i $s (@h-CsJutiyl ancemisiods; R,

gdrhgsgéi% 8orrpou S angi U@G?%%}d’s a{gksé]‘dﬁ; ‘S%'fyif 0 %QKP Is (Ce-
deddM-bed, it is
In one embodiment, the compound of formula (la) has the relative
stereochemistry of formula (la-1)
R,0,C

Y ~aWNR2Ry

Z
-
<

R (la-1).
In another embodiment, the compound of formula (Ib) has the relative
stereochemistry of formula (Ib-1)

/\ “\\\\N R2R3
Ry3 Nl\/ "

thn (Ib-1).
It is to be understood that both the foregoing general description and the

_—

—_— \\\\\

A

following detailed description are exemplary and explanatory only and are not
restrictive of the invention, as claimed.
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term nol ogy used herein is for the purpose of
descri bing particular enbodi nents only and i s not
intended to be limting. 10 In this specification and

in the claims thatpdigledPuschigtibh oPReSnlnlibn P€ Made to a
nunber ﬁf terns that shall De O8H Hed 0 have the

f ol | owil A PFRSERS IRYRstion ey §e upderstoad! swré redidiyaltyerdferedte to the
afdtigwing I’d@taﬂédﬂ 8E86ripEHnB @e%@gﬁf dritthalrReriEbEhL Invgﬁt{og\/\a%ld lthe

as the alk noi eti es of heér groups refer
h&¥as es('éc’éded@ﬁmy) may be [inear or branched, and

t hey nayfoaé &R éﬂ?&eﬁb’éanhp"ouﬁgs Shd m?%&ﬁ@grre%%lldsed POA dRiPs itis

obut cl opentyl, cyc or cyc
0 cbx‘f’ ?Fé%qd thet t%‘ﬁéﬂ*{@ﬂw i% At %@tﬁﬂm waﬁgﬂclsymhetrmnemomof

Smkungtﬂey mag g cé\!rg@ gft RS Jﬁ@e%%ﬁ% ll’tlie t%rmmology used

o$e . t.\/\%{ r three en and/ or I 0X

p LD s, er%reﬁ%ers)édaica g p@ﬁip@l%embmemtsenﬁyraddmtcﬁd
"hehogt' beﬂmﬁitmdwﬂ | de | ncI udes fluorine, chlorine,

brom ne, . .and iodine " (C3-Cl10) cycl oal kyl " when used
her ei nNARYP éP%C'ffC@t'gy%qddaltW'a'@‘lséhbﬁi@”@anfﬁergNlll benmdbdo a

tNMDnHe@‘viieﬁn@fhaUBﬁa’iltdérdéﬁ‘lh&ﬁto%@@tr%sfoI%Agoﬂ LOR %(%
cycl oq‘gn c cl, openty cycl opentenyl™, cCyc ﬁwexyl
cycl oh )J hényisg ingjedt oth dhexalkos aad a'b?@i' gtwps ydferred to herein, as

alll ashthp bk i
e vghge@;&hsﬁ Asotiattan vl LA o8
PR L o nehed ity ay alskbe syqlia fs/air evclapsanyl, cyciobutyl,
Chyb'?’démf"u b%‘%exyltcﬁw@&%ﬁ@w baMidar oP)SFa‘?\EM%d and d;;ontalrr cyclic

thi.o I T |n I oxi ranyl ene
JHY %t%ngb\é}] iag:% A odY ﬁSﬂ“pS mazbéﬁabsﬂtutmi Wltt% oné, two or three

i leigbh azdor Hydﬂobly atdm§ dréfb@%@'ﬂhghrfb %oaqu 3
|

12p3U zoI|d|n yrazol i
pi peri ‘?ﬁﬂo he{mssll%i,lfﬁﬁ‘a rﬁ»ﬁqgen and “halide” mcludes fluorine, chiorine,
bréninetaratiydlin@t hi azi n- 2-yl ,

1,3-te t zi n-3-y t et rahydr ot hi adi azi nyl
nmor phoﬁ ?@P) QB‘V?&WEQWW Bﬂ?@iﬁi@rszt%wcloalkyl groups cgntalmng
p@-1b 64 Ehyld roodm@zuranoh s%6h ¥4 c#’lﬁé@h%%l@@ﬂﬁ pé;/&béhent}g

and t

h
O R xS aneredienenescabast | on
G?C'Wptén@camweblbﬂﬁ@@@r}@'ﬁbﬂidfb{ényf laR@thd IRe. { hrough a
car bon ~or pa ?/ 5( di zed nitraogen heteroatom
c2- Cyiraletestyioalkiyhfon e heea iorsé evipidioyi ur y1
‘d““ab“””“““"' | Stran gy 9Ky bRy, s,
%% 'I %\%ﬂyl'e ﬁdﬁ‘f@ﬁ%&ﬁ%zolm} |1§2@@3pm§3ﬂ

i]sptBue&ohﬁ(Mlm-madohdlﬁrS%d 4- @%)?gidclfﬁgi??llill 1,3- fyrazghdm 1-yl,

%’R%%OE”VZX@\ c&, a§r8|13/ |2yl 411 ?ﬁe;t@yggg]l%zpn-zgﬁ// f ,Mytrahygwmlmlwlryj
[eyraayrothiadiapingli AarohBliyl, 113-Rtrdhjdréddin¥ i, 1,3-tetrahydrodiazin-1-
yl, tetrahydroazepinyl, piperazinyl, chromanyl, and the like. One of ordinary skill in
the art will understand that the connection of said (C2-Co)heterocycloalkyl rings is

through a carbon or a sp® hybridized nitrogen heteroatom.

“(C2-Cg)heteroaryl” when used herein refers to furyl, thienyl, thiazolyl,
pyrazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyrrolyl, triazolyl, tetrazolyl, imidazolyi,



1,2,3-triazinyl, 1,3,5-triazinyl,
pyrazol o[ 3, 4-b] pyri dinyl, cinnolinyl, pteridinyl,

w@ootiydig2 6, 7- di hydr o- 5H- [ 1] pygi ndi nyI PCT/IB2003/005151
7,

10

15

20

25

30

benzo[ b] t hi ophenyl, 5, 6,
8-t etrahydro- qU|noI|n 3-yl, 5 benzoxazolyl,
benzot hi azol yl, benzi sot hi azol yl, ben2|soxazolyl

D375 aHacazObH 2,4-blecRnBRlTh Waiadnézé 3%{‘@1% agg‘R}VH 2,3-

I SOI

b :
ﬁwngsj%zgfl’yﬁa)ﬁ 4- h’ﬂﬁ%?fgi}iz/ I%yrl;l‘{yg g’&{UﬂﬁM’L pyr amth pyoidgzinyl, 1 ,2,4-triazinyl,
pmehaahazmymyi 3,5AKaAMYX Py FaR¥Ibp3, @Mb%ﬁr‘vl 'c'g%'onnyl pigridinyl, purinyl,

benz Z and the |ike. I nary
§2 dﬁ}ya %% Tloyitngingh Bereoftithioobenyl, 5 6 eteiratydad-quinslit-3-yi,
(2607081, @éﬁfdﬂﬁi!aﬂyl k3enzis biR@Sol}ISbd iHBUbIR HeRLi %?%zgltypm

zed nitrogen heteroat om

mﬂ@ﬁaﬁg%’yﬁéﬁo@{ Ienaretery. banzpiveanyl. issbenrafiamyylisoiriplyl, indolyl,
mhm:&mcauéidmhbdﬁwmu%iyﬁ phih%la%zin unﬁo@{, rdu‘?ﬂag%hnyf

i.S not Dbi FI o&; cal or ot herwi se u sira
¢ PROZRAzY ) ap W&J'kseo%ﬁﬁq'ﬁi'@@rmswlrﬂbeaﬁ wilhdidersiarad that the

adonnegtiomiof Saidl (©,-SHh@ErBELICENYPHYRGs Wréd&ﬂlét ca?t?(#)sétgr% 3 %p

33%9(? qa Le bi oIo ical effecCtsor 15 terac
89679 Y aW“th any of the ot her conponent s of

t he phew rmceeutseeabrewér@éstot HeRy!! it is
cont ai The te g[»pﬁ]y@SUb ectd |sdrﬁrg§éﬁtﬁﬁan i ndi vi dual .

Prefer ﬂparrp%céeug E¢ertabley is maanta matgdal that issnot biologically

mrloﬂnmse amtbsiasle, iRl ehematdliy,
ncl ude domrelstr?%/al%we%gﬂls;@%@m dfiividual along

leé\égé‘? %%%Ct ‘gﬁ%“?%gr"‘é\‘f‘evtfaaﬂnsramsun%mtrhe glelo)gtcal effects or
"Itéraetitgi i@ densBeHBUS n@nneﬁfvuﬁﬁﬁy‘dﬂl’%e‘j&ﬁﬁ F@%ﬁ?ntg BEihe

e t 0. achi eve thé desir

?’ﬂg Eicgtr‘]teef%oé?‘?%&'oar'” Whigh & it Gontpinade condition). One of

or di n@hy teati “slibjdt” Isfmfrbaﬂf &n Wqﬂviduéle?#%}a% M%%Lpfe@teisa
ective

t n t her ef or
\%ar"sm?c%?‘%? ﬂ%axpﬁ?‘ﬁf?uén‘gm‘?ﬁdﬂfﬁf%a% adumant ITétUis rikwe mubject can
eids dbinkeetitated driv@als Afvesteed) ah& RBblatoramifsk t he potency
of th ess. ot herwi se noted, nunerical

un n
val uel SREH; Bﬂ%ct'gﬁamep% R 8Tordive dpsed meana Hysr rouré needed
\teadhimve tie dusirbd Fesuher r«e@bltse@reémg PPrévehfiidHb %Qn&n‘fbn& One of
?ﬁﬁﬂaﬁ@qt ﬁ% on, . &quip pment ‘errors,
REPIBiza drat iheasensy aA@dh@retmglany effective
aanpura’t camvaryrm] tﬂwmewt&hﬁunwbéeﬁi it tHd ihveMRbARl BhO Ukifidiin the
;3? ?§’u“va The f%n ovxg g reacti on Schenes
Us PhES HESSIENSY PIIRE 69MPAEdE onpounds of 30 t he
pr es eunlesmmeertvmsmnotéwnaﬁfénéﬁl band §é°schl%H :ﬁﬁfﬁ&lm‘ég Rerein are
gwg’}lﬂngt% \} 1atiQn withi a\l/Ct | gn SbC ribided it
I'Scussi on afﬂtéﬁ ‘f’ rr 3lugs gy bR éiribiged toorasipmapt calibration,
eQipha 6ard, PGTY bERE B3t M) BrhonbifEMactbrd ladkitinally, variation
may be possible, while still obtaining the same resuit.
The following reaction Schemes illustrate the preparation of the compounds of

the present invention. Unless otherwise indicated the substituents in the reaction

. Schemes and the discussion that follow are defined as above.



(Mia) (Rl)n R402C 1-1 N (Va) (Rl)n ORS R402CN-1 ORS
N (Iva) ~(Rl)n 3 R402C ORS (llia) (Rl)n RARC O N

w@ béoap4614f R1) n R4A02C NR2R3 (I a Cr \-(R)n WPCT/IB2003/005151
2004/ 046112 -10- PCT/1B2003/ 005151 SCHEME 2 NHR2 (Vb)
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/
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NNH (I) In step 1 of Schene 1, the conpound of
formula (Vla) is converted to the 5 carbanmate of

wo cooamoka1y Va) by reaction with-ajconpound of fepeTiB2a03/005151

WCO2R4 in a solvent system The solvent system
preferably contains an am ne, such as triethylam ne,
di i sopropyl ethylam ne, or other tertiary am ne. O her
sol vents may al so be used, iSOHEMEBg di chl or onet hane,
tetrahydrgiusan, and ngt byl tetrahydrofuran. The

mxture is then-Cooked t°0° approxi met,ety >80 25C-HR
the WCQO2R4 is |sl ow|y 10pdded to control thhe
tenperature. T ture is allowed to stirl\u/t'l f or(ib)

at | east one hour, ‘py.eferably, four hours orn}xgre. In
step 2 of Schene 1, the carbamate of formula (VaR,s

oxidized to formthe oxidation product (I Va).
Typically, the oxidatton reaction produces m xture
of conpounds havi ng\t he foF{lT\EI a (lva). sui tabl e

oxi dation conditions y be se Prefferred

condi tions include el eCtrochem 8% da ion, such as
perform ng the oxidation r nin an electrolytic
solution in an electric cell el ectrolyzing the
cell. In one enbodi nent, el ectrolytic solution is
a mxture of acetic acid an pot agsi um acetate. In
anot her enbodi ment, the el c solution includes
acetic anhydride. The catjphode node nay be nade
of any suitable material, 20 pl ati num and

ni obium The m xture is thenNel ectyol yzed at an
appropriate current until WO 2004/046112 -12-

PCT/ 1 B2003/ 005151 the reactiomis substantially

conpl ete. The tenperature of the electrolytic solution
may be maintained at a tenperature | ower than 60C

pr ef elaBiep 1 Glishempdnthd 8@npdirel afXoreadd @a)Rs eshvelked b YR
IcBroaRmteer ibinid F\{Jag%y PlactS G %or\%ct)uhndaof ?Oor%%uvrwcoﬁ ina

havi ng the fornu

(s@ye@@ygtpwg TheGepnieystermQrefetblyGinadiny/an arming| 4ikh g .
ARG . . nr ce.the enanm ng acetate o

s n)iJ ef?g e,?cﬁli %ﬁ?b%y%@ﬁ%’e &g}lﬁ[ﬁf ée iary aﬁpr@f e(?tggq §plvents may also
Rﬁpﬁg%pl‘f{é@u@g dighterame@aae ttetrattydrafuras,God nm@hyatetrahydrofuran. The
Biafar ’ orature j.s [sed to about” >100C,
LSt cob i UMY, B8 L ST
afdesiie gooteo! ¢he teriperatiae. Thasixtira®s ARWe to S ShaT Gk Yoedt one

ROMH Srefd; I I NS 4 of Schene 1, the enam no
acefgrtee r?t}.’?ifgljrqogrscogﬁ\%é?'t ed to the 10 ket opi peridine

g(ggla gﬂl‘@eﬁ datSchement  ttie crbamgte grﬁbnha:ﬁ!(m) i§ BRZE UL the
f . Prefera , Ihis reaction is

mai ni QW‘%"S’% e %ka’%'tyu&?xﬁé%@ %ﬁ%‘lﬁ’”i’@@,ucﬁ%? gnixture of

compounds having the formula (1Va). Any suitable oxidation conditions may be

used. Preferred conditions include electrochemical oxidation, such as performing the

oxidation reaction in an electrolytic solution in an electric cell and electrolyzing the
cell. In one embodiment, the electrolytic solution is a mixture of acetic acid and
potassium acetate. In another embodiment, the electrolytic solution includes acetic
anhydride. The cathode and anode may be made of any suitable material, including

platinum and nioblum. The mixture is then electrolyzed at an appropriate current until
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preferably less than 5C. in step 5 of Schene 1, the
ket opi peridine (lIla) is converted to the

wa@eioaopiiperi di ne (la) by reactyimn wth NHR2R3, PCT/IB2003/005151

N(CH3) R2R3, or N(CH2CH3) R2ZR3. The 15 product of this
reaction is reduced wth a reducing agent to formthe
am nopi peridine (la). The reactions are typically

am:ﬁacmds sibstargiallyesmiplete UThe aﬁnﬁmtbw the @léctriyiit edlttion
erature for bet ween about 12 hours

e Mgt Pdem AT e AR BHSC Peel B nar AN AREC.

bor Ohmldi%tloﬁblﬁbu@fﬂ%ﬂ@ |h§€ﬂe6¥rﬁ§l@§ erdp emsiéméiqf w‘ﬁﬁ@ compound
sodj um boro

DaVise e B As ok e By X Ly S ncludhm g of

fa‘ﬁhmﬂda fo\Brddusk tithe éha‘?‘rﬂrﬁ@@ée'ﬂéie of fokm@af(MaTuUrRe temperature is
O (C=0)20 or R14- (C= )-X\/\,herelnx hal o.

w@ﬁ@P%{w«vntamﬁe at el?ﬁyéﬁ%wpeabpet ToR7 %tmprﬁ@defsebwhec
T&ﬁp%rﬁl@% isfeﬁsé&to%ﬂaéf bl rhyre:j)?éf? aSé/% uh& i '>ﬁ‘2 Uﬁn‘és

usua In at least an tep 2 of

zmxtvrees @boviethtatstr 1o tdgast Yvdhiyalirs peefarasty 4 maurswrrmorhe 25
conpo f (

| ead tllrggtg?s‘} %f%%ﬁ%%?gothékgémmg}ﬁeﬁkd@l%gt%’}% H’?& nmay e
ketoipipeddine(lla) hy redction wiiheg campewd having. thﬁcsnplla &aHH, water or

%gg?ﬂ@@”&%@é&gﬁssﬂh%% it X é\%rﬁéeratﬁ%s%%ﬁﬁéﬁ%&b more

lprefellably’lessaharabyst , and W ki nson' s cat al yst.

Ex I I [ d

et handl RSt SO S ArBR iR Aot e AL GRS PR o

tae”umeﬂgenhdmfetﬂlaaby raayﬁémh&wr&lﬁgé&hmrlufmleﬁ& ém(mﬂglr'is)Rst The
ner a

SrOTRE AR ETRT RecsBhRan A SH G R asbre e AR BRRigterone

flapf Encaiehyticns avetypiddlly cndudidingr sbeat, euttsas metheasleat ambient

SR 2R e el PR S ap St ot R 9B B oy Exemplary

Sedheing adentshichaepoohydridds, Suthmsl sodiu tyahob@ronyeiEidé ead sodium

\%tolnky(gn al dehyde of formula R13-(C=0)-H and reduced

feduci ng agent to formthe conpound (Ilb). The
r eact ilmstep draf Sclygme &) thy carbachatet (Btb) iisifoemsbbyweattingthe h

2SSl Bt S AT S bRORE il Bl S LRl o
{8 EXwdheaaje niis haloc Pt&ﬂ@abisa,rtbda yeuimpeaiaere is maint@isedstoiow 07C.
gr?f\r%g%)c?}érg %}’s%ia%tgﬁtriagig ggrﬁ\ﬁg ‘Wlh rrn%hg bsdueally thit 3Fieast an hour.
t ri acdt stepRaf Solyeme dethe Eanbadnla;e_ (I\'h) issthyeipogénated & foemethe?

T RSOEARB] 9, T Bydbddly oSSt o sgmrs
iGecthindatdlystshimayrbe besiteddion the cis:trans selectlwty Exemplary
hydrogentation catalysts include PtO,, Rh/C (several types), RuO,, Rh/Al,O;, Ru/C
(several types), Lindlar's catalyst, and Wilkinson’s catalyst. Exemplary solvents
include acetic acid, propanol, ethanol, methanol/ammonium hydroxide, acetonitrile,
tetrahydrofuran, cyclohexane, heptanes, toluene, dimethylformamide, water.
Generally, the temperature of the reaction is maintained above room temperature,
preferably above 60C, and the pressure is increased above atmospheric pressure
with hydrogen gas.
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nmet hyl t etrahydrof uran, preferably at tenperatures of
about -10to about 100C for about five nminutes to about
48 hours. In reactions A and B of Schenme 3, the

conpoupmcksted 3 bPSERENR 4 It c@ﬁp&h@%&%@ntg?g@pﬁ%ﬁ%a%&egd \}w% an

coupl ed with a 4-chl oro-pyrro
cd Gof rmuRReR1:{G=P il @il seduegd with a ReduchkigdgBnt thlfdR, the

' ik ' - | ected
R, e A e BB R TS Bl s

aW'eW@polhgt%pbiwm%ratmq Pba timametisd/betivern @s)unh R doyrs to about

@ . : il I Wil o t ho
( Gy, ey o idrio NI posdy gt ST o
V\W@P%W’QTOW%MQ?RQ podign besapydridec Yo bagerbodigent, e radwsing agent
Oip trizeBRkyborstRRté t t ued by one to three groups
sel ected from hal o, hydroxy, carboxy, am no
( C1- coyiaglyynstenod Qf) Jabemer) Hielapmmeiindof formula (1ib) is reduced to the
(e ST AEh Dt TR EL ety ngym olomin
(g Oftass ( '?e%/r\')md HREANR3 The eedugiidn is wakipe ndEintal splve3such
GO Led] gi 1

(o e, ditbietnte ! U RHF o diuran, prefiagbly st temperatures
ol abaity 1QitA akput 10°Cde) atiouyfivermipytes Goalgl®Xanhylrshi o,

(C1- oy - | finyl

(1. of) SR phBior sbisihe gofa Bomedifils i 12)or 1) as
(APRLOPBFEdS, Fouplediwitts) 4rickloroypyriOD{2BHd]pyrimidine compound of the
(f&hu@gp@J kyam no- CO-, (C5-C9)heteroaryl,

(C2-C9) het erocycl oal kyl or (C6- Cl0)aryl wherein the
heteroaryl, heterocycl oal kyl and aryl groups are
optionally substitutedf by one to three hal o,

(Cl-C6) al kyl, (Cl1-CB) NH-, (Cl-C6)al koxy 30
CO NH, (C1-Co)al kyIlL\ al kyl ,

(C1- C6) al koxy- CO- NH , (G WD 2004/046112
) alNkoxy- CO- NH- ( C1- C6) al koxy,
car boxy, carboxy(Cl-C8)al kyl R"car boX§] C1- C6) al koxy,
ez RXHER L8 b EHCndSdbrab MR lected from th isti
(-0 al kowycar bory] (el Heckss rorregigp.eappitng o
"RIST. SRYIGBE'E; 25D aIS hydQXe1its) dartiesyy(EaOataehpiniGao,
OeBIkeAN) tefludrérethyIColI@brs ey, PONELARIING -C.)alk -
(CI5,GB)LAl kylam noc (¢ Cl- CG)QII E@F? Qaﬁ* o cEleox. G
10)cycloalkyl wherein the alkyl, alkoxy or cycloatkyl groups are optionally substittued
by one to three groups selected from halo, hydroxy, carboxy, amino (C4-Cg)alkylthio,
(C4-Ce)alkylamino, ((C4-Cg)alkyl),amino, (Cs-Co)heteroaryl, (C,-Cq)heterocycloalkyl,
(Ca-Co)cycloalkyl or (Cq-Cyo)aryl; or R? and R® are each independently (Cs-
Cio)cycloalkyl, (C5-Cyo)cycloalkoxy, (C,-Cg)alkylamino, ((C4-Ce)alkyl),amino, (Cs-
Cio)arylamino, (C4-Cg)alkylthio, (Cs-Cso)arylthio, (Ci-Ce)alkylsulfinyl, (Cs-
Cio)arylsulfinyl, (C4-Ce)alkylsulfonyl, (Ce-Cro)arylsulfonyl, (C4-Cg)acyl, (C4-Ce)alkoxy-
CO-NH-, (C4-Cg)alkyamino-CO-, (Cs-Co)heteroaryl, (C5-Co)heterocycloalkyl or (Ce-
Cio)aryl wherein the heteroaryl, heterocycloalkyl and aryl groups are optionally
substituted by one to three halo, (C4-Cg)alkyl, (C4-Ce)alkyl-CO-NH-, (C4-Cg)alkoxy-
CO-NH-, (C4-Cg)alkyl-CO-NH-(C4-Cg)alky!, (C+-Ce)alkoxy-CO-NH-(C4-Cg)alkyl, (C;-
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5 C6) al kyl am no(d - C6) al kyl,
((C1l-C6) al kyl ) 2am no( C1-C6) al kyl, hydroxy,

W@ @o406nat koxy, carboxy, carbay(Cl-C6)al kyl , PCT/IB2003/005151

C1- C6) al koxycar bonyl , (Cl1-C6)al koxycar bonyl ( Cl-
E:G)alkyl, (Cl1- C6) al koxy-CO- NH, (C, -C6)al kyl - CO- NH-,
cyano, (C5-C9)heterocycloal kyl, am no-CO NH,

(G2)aikoRY- Gﬂd(NHE(m-ma)afE@x)N*darbo(()( ChreR)@ ey Jahg 2 Bh B8y - E5ikoxy,

Ry P BB PG LB oy Eerbot{Gar Gejalkamy (G Cao,
BbircCamTio) @} Byhiky!, (C,-Cg)alkox carbon&mlno (Ce-Cro)aryl(C4-

%Ik C@%ylah%%? %&qﬁw@mno a&@@lkyl)zamlno (Cy-

O @aniel © -0 IART PC;) gﬁl)}%ﬂg@ﬁ g %ajhhﬂyd [oxy, (C-Co)alkoxy,

oAb L ED SR (e St -Comomyatonyi(C.
Coaka, ®1act5yéneaxlyfame (€85 )alk p@:@flx‘t/llisb‘sbdcn C&d M erocycloalkyl,

%g%gc(&%),\@{] 4:%;{%,} a',q%ﬂrc'; or\% ra a¥kyi)2a$n|no CO-NH-, (Cs-

CG)argsmimokgd-sNH- f@}&dgm@@é BmidR) @OMWH-, (C,-C % allg/lq(mlpo -CO- -NH-

SIS N sl IO uéf ErGe F&tere"c%aaﬂw@qmw Cr
@:)alkyIN(@230;)heterbaty BmHaPGOINFI- gr t@s)ampgﬁi%&yléﬁw @,-

CoblPEhalios, Il RufioaiAminelCrse Y EIGafolarylsuffonyl, (G-
§Q)3M$lﬂfpﬂ)‘ﬂamifnoa(Est(ES)tarylwtf@HWmlno(@Q- ihapel or

ol vents, such
éﬁg%ﬂg“n%{’ﬂwmrﬁérﬁf5@<Y'$ﬁ?revﬁwm<§(h%2'a?kylsa%%b@mr@amand
baytioalk t a tenperature between about
e oekppan ?eferabl Spabout 80C. Typi cal

reacq& oﬁg?lo?@gr g?%”@@f%en about 2 hours to about 48
ot o T ool AoyEibidrihouR of forflia () urtrein & s
ectin
FQ‘hB Scbgé’g{%ﬁ@#ﬁ? ;tgpprgor exa%‘p?e removal of the
pr ot €ldtei amgplgtgoeactaomﬁinecfaméh &Rt in érﬁalc?ﬂ]?&?ﬁz lgé’g'ﬂa? iert Bufanol,
uct o
rﬁ%g%: oﬁgh&ﬁgnoﬁ B9 thfgg% éﬂ@(g %g'ﬁé%‘e”@u‘éﬁhé@ sodi um
dipethpicrdemie, pietrysiinen1faydloent & 1 zdlcrﬂ&oétlhsﬁ’@ %'t a
ano|
&Sl bAUED BT BH e 1205 anipinbbraout SGE. Typical

reddaioh tinesvatesretwddreationa hbars td Sbci@ns hetks OprefeRdbly M 16
fperature for a tine period between about 15 m nutes
to about 1 hour, preferably 30 m nutes. Renoval of

t he pirRyt Iecatprutgctwg(mmp Mrﬁﬁe&nr?ugét@u%ﬂaﬁhg r%riaivgldllrh an

BTG S8, ol P ToN e RrcliiohpeUR, wheiDR”
beoenesd®bhis cﬂaﬁred RGIBY IRHAg tHRd &kt of tﬁ%@u;ﬁqﬁ% Fe?acﬁﬁn é or B
w’ﬁH%H alkaf%%se %gﬂf ast éo unl? ﬁyc!roxndebgrt;;Aofgsglu?nbt?y%tromde m ann alcohol
solvent such as methanol or ethanol, or mixed solvents, such as
alcohol/tetrahydrofuran or alcohol/water. The reaction is carried out at room
temperature for a time period between about 15 minutes to about 1 hour, preferably
30 minutes. Removal of the protecting group, wherein R is benzyl, is conducted by

treating the product of the coupling reaction A or B with sodium in ammonia at a
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Unl ess indicated otherw se, the pressure of each of
the above reactions is not «critical. Generally, the

WO e@ghbicans are conducted at a REessure of abouPCDIBR003005151

about 5 three atnospheres, preferably at ambient
pressure (about one atnosphere). The conmpounds of the
formulas (la) and (l1b) are capable of formng a w de

\

Bty Sl 68l sl Bl eh R BRI, Al
tm are basic in nature are capable of formng a

w de t; i nor.gani ¢
o A b LS DX 2Bl RN
mﬁaﬁa‘mgénefa&)aIthqwea@iwe@lamcmdﬂ@ed adarpressire af almut bie to about
Rl A, S0 R PR afespner)

[ nventTf‘@rPOﬁ‘rP@bmdSmi thefaUUUIGﬂUa) andy(td aeesca@able of forming a wide

simply
RARCARFBbIsh et RRERTR ASbhic Id BB RBE L0 Y,
treat rﬁmcompphndmf the nxra‘p‘eerrﬁ mve&ta;gtethat as tasicibs@tye atd gapable
SRSt Bee\ Tt HESBRE P R TEIBI R Al s
diithohgh $Lebsaltompslhedihachagetically ama@tahlmfnr adrainistratibir ty
BrgRgE s Bl SRT8R0, (e S EAPRDSRI hhed g e
dnvesHeaiien tlzeﬁ:rueactlon naiRtuERRRc® pRargekewically unedéeptabde saltrara then
M o S
@é@“m%@agemtua@d subseqbentlyecanvant the atier freelbaskie azhacreadeutichlly
aa%bépt% bif ABdiRd S R Rk a%'dﬁ.@{. EQtsfcIfﬂ{E % g% o sV s this
free base In an organi ¢ sol vent é P
sraﬂeutlcvrb@feaﬁacblp preppreddyydreafineihglbase C@ngamdovntzmca snbstanuauy
t
SoRBSROIRAUP et ROERR oY Bl lo fpen
Vingdiuny gf in@%ﬂtgwapm@@ls%feetasmqh mmnabhetheml iopathanol. Upon
%éﬁﬁmleeé"p&étlo%%th \feﬁt 'tﬂécdééﬁigd %(gﬁ <3k ‘%artaé |Ig%|to@|ne%r The

kal i ne-earth net sa ts an
ésﬁltﬁdlﬁﬁ'd spian m'sarh@ mieRiritatad frang alspbtlomWféb@frgaba® in@e

%er)anﬂf SIRBHESY aot?ii/ngcte WeLL1itOR3h a{pgﬁnpﬂétg %ﬁeraﬂ&%r@%c‘?&"l
bases whi ch "are used as reagen prepare

phar md esh P%mqwd%\@fdé@p%p@t '@@@éo%@ﬁt are@cidicHn pature, are
'c@Mé’d’E bﬁBrnﬂﬁ&béé@os%ﬁ Wih QQnon e R g;f&éflfac@@&gblﬁ%laﬁ&\s

he acidic conpoun S I nvent
§eféwpleﬁ Shsudhsalts ihglude thegl ql@lnmﬁiahm elkalineseartanétalesdits o

%Hﬁﬁlulﬁmrtﬁ@%uﬂﬁ' &@|u|nyarﬂ13§tﬁ gﬂm 2130 Thald QIS a?%ﬁll prepared

sodi um potaSS|uw10a Cl um and nmagnesi um etc

Py |cprveptionableshniguesy el h&f@p@tﬂ‘@lﬂbms whishtarggsedas reagents to
‘é%d’aﬁﬁ’dﬁ@ %ﬂh%c@ﬁﬁc@ilfa&@ﬂ%ﬁfé%%e Wit bl ﬁ‘!gé‘rﬂBHsalr? those which

sol ution containin esired P ar macol ogi ca
Areundexie baspt sadiﬁgv'th HeRdidie pomparags pbihe Iﬁg?sﬁhfenventlon Such

B B e 2kLihEI0f: fh@s@&éfrﬂ)@% %npsrd?:ﬁ &ma\éolBgféSI ly goceptable

reduced pressure. Alternatively,
GRS RE SOHYMAPRASRIM @a\l/é'pmaandan@me@lugo B@t |Tbﬁ$,e gdltstcpe easily

be prepared by treating the corresponding acidic compounds with an aqueous
solution containing the desired pharmacologically acceptable cations, and then
evaporating the resulting solution to dryness, preferably under reduced pressure.

Alternatively, they may also be prepared by mixing lower alkanolic solutions of the
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and the desired alkali netal al koxide together, and

W0 b@n/o4s@vaporati ng the resulting solution to dPgIEERS0I 5151

the sane manner as before. In'®ither case,
stoichionetric quantities of reagents are preferably

enpl oyed in order to ensure conpleteness of reaction
and maxi mumyi el ds of the desired final product. 5 The
asliserpounds ansdhe desiiedtalkal matal iafgexide gemsbrandiiien n
(e08pdTBIHY tRE F4URin® Solufih B AHAdsOh th&18arh@ riHhér ds tféf&@r R dlther
the substituents are as previously defined): R(R )n

Rase, Rtoighionetrgyuaqtitigs pf regqgﬁntpr?ée e akIn ggwp@yet{i fpeorder to ensure
fcBmPlttéhels 8Ndadtion aRb Na'%ﬁﬁtﬁh‘?ieﬁ@'df heHfeSREY Sro%@tl:tt S
(hereinafter also referred collectively, as "

act i vd NeSAPeawRES of ”‘&r%%eﬂi‘h|nM?@t@F§’%F“P°ﬂ9mﬂ'f‘ Hleemﬁ“UfaCtU’e of
lEbRBEE ofIHEfdrASIal (hePBA HiBsubaitUentaRAR prévibuAKRrinady

are therefore useful therapy as inmmunosuppressive

agents for treating or preventing organ transpl ant

rej ection, xeno transpl apN—oen, I@pps mul tiple

sclerosis, rheumatoid a thr| S, psoriasis, Type |

di abet es and conplications fyom di abetes, cancer,

ast hma, atopic dermatiti g, autoi rmune thyroid

di sorders, ulcerativergolitis, é)ohn s di sease,

Al zhei mer' s 15 di sease, euken1a and ot her aut oi rmune

di seases, acute and CQ{ an transpl ant

rejection, heart transpl ant ien, lung transpl ant
rejection, liver tran§pla { ection, Kkidney

transpl ant rejection, panN reasHtranspIant rejection,
uterus transplant rejection, joints transpl ant

rejection, islets transplanb rejection bone rmarrow
transplant rejection, Qg ant

ction,
Cor nod e rERmEBVERO! N iR oIS e DoedLRGAlE Gp cFtable saits
[edrembtébisoerate Wb@lﬁecﬁ\ieﬁ\)’l %E ItaBtactive] @fipo0ds") are |nh|b1tors of

hepat tes cell rans ant ecti o ncreat|

BEAAID KIS, St ey hG Ao b Biiace BolAKBT o] 1 {asipiarg useful

ﬂl@éré;@yt mmmurfd;ew;ﬁéssmldgeht@mwamﬁg orr;&emtmg)argaa %d$pﬂé11t
es cell transplant re ect i on,

TP Yarpyrens g pre de e S Bn s P EHAS A5G, Peoriasis,

Hgpat dbb@te@and edreplishtidns &om diabetes, cancer, asthma, atopic dermatitis,

autoimmune thyroid disorders, ulcerative colitis, Crohn’s disease, Alzheimer’s

disease, leukemia and other autoimmune diseases, acute and chronic organ
transplant rejection, heart transplant rejection, lung transplant rejection, liver
transplant rejection, kidney transplant rejection, pancreas transplant rejection, uterus
transplant rejection, joints transplant rejection, islets transplant rejection, bone
marrow transplant rejection, limb transplant rejection, cornea transplant rejection, skin
transplant rejection, hepatocytes transplant rejection, hepatocytes cell transplant
rejection, pancreatic beta-cells transplant rejection, stem cell transplant rejection,
neural cell transplant rejection, cardiac myocytes cell transplant rejection, immune-
related infertility, HIV replication suppression, Hepatitis B, Hepatitis C, interstitial
cystitis, primary biliary cirrhosis, psoriasis, psoriatic arthritis, and juvenile arthritis in a
mammal, including a human,
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cystitis, primary biliary cirrhosis, psoriasis,
psoriatic arthritis, and juvenile arthritis in a 25

woreommle11i ncl udi ng a human, WO 2004/ 046112 PCT/IB2003/005151

PCT/ 1 B2003/ 005151 -17 The cohpositions of the present

invention may be forrmulated in a conventional manner

usi ng one or nore pharmaceutically accept abI e

carri g_Ls Thus, the acti ve conpounds of e invention
£ &P

may ba"e SPRAPSlicn of Be Riree: NHRRRAIMEY e IPEpSad 03

@a;ﬁ@nt@faatnaﬁﬁ&msmgldhbroawwa@pﬁarmaeéati@musa‘ddéaébleE:amers Thus
subcut aneou or rectal _adm nij sfratl

o
dhe actve gOff\B?U)ngaﬁ)f WFé’i"PH‘ﬂq’brﬁaer Oﬁ'I"?HIIa?H fgrnoral buccal mtranasal

Ipa@ufé‘rélq onwtrama;uaqhﬂraﬁﬁus‘damp@umut@ﬁeémot rReRN4driifistration
fornul ated for sustajned de#ﬂe

N T A T R B T A (9

@Mpblﬁk}% df b ih@inlion @by alsebegaiiibtéd fok Q@dteﬁhéd @éhvery
capsul onventi onal neans

epared b W t
o EGBa] SHTNS T2 RPENSPUNGH GRS maY et foy
26 BotexafnPle, tableOSH cApsusrepdred wbameat@faq: Means with
pol%ﬁl é rrolld e or hdro EL@
iqa 6%0853'@ Iqxplgpg %a in %g@pggt@ (e.g., pregelatinized

A0k R L Vi Ry G 6lldbhi esmmﬁyp@byu mlérhwtmmb@)t ﬁl)elrs (e.q.,
st eara I Si

I AT B R N N M

Slenrné asiebr silicd); dt@rﬁtégragtsqg_g_nb&a(ﬁtérch or S6ukiiry Biar@iiglydolate);
sul phat e The ta

t hod | |
SRR hemie (St Souuy B GBS g ety ey coated by
Mﬁlﬁhc{usﬂdlla(hbWﬁ intay ahaKE;uud];ﬁedéﬂﬁtld‘nQ SN opdl , adﬁﬂﬁstﬁlgaﬁmia? take
Sol utl o r. sus enS|ons or. t he m
THeJHT b 0T SXEMBE 459 GRS AYEPS CBPUSPEATPTS GF INGK Ty b Presented
}A_@Taﬁin& plfodoéth@fcioﬁﬂitttlt@h|vﬁh“ﬁlé@r©t?@%@t&bl&@ucleﬁ%&f&e ulse Such
A | r al a ns m e | ona
adl b el B B BPp e iy o B oS Sl PR R Sty
aacmm)@l B@Hitﬂ@rs]agﬂné§sdsﬁérﬁdmgdaﬁbﬁ§l(lfe_%|soﬁytbLEFyruUTB’(d_ﬁWI
oS r I a edl e al s I N .
2Eliiate % BySroof s LA 1iS), EliRinging sl (e St Bacia)
‘nleh-laﬁbams(\@hlcleel grndimint oil 0dill estesd @methyd bicetidly bnd I
cono servat,l ves (0]
DR OR AR sudthd SERrRY prRardbezostel ot fbicSidl” °PY
adm niFst bﬁcb%mlblb@tﬁﬁfméﬁbmpﬁﬂtldma}t ke thetfernt of tablets or
ﬁP&?ﬁ‘l ets, or atgﬁm es formul ated in conventi onal

Aess formy VPAARYeEf the i nvention may be
f or nuiTae edtnfeafonmr,lﬂdﬁcﬁ Ith?é iniéntiad mayibetfoiulated fay parenteral
i njecti i ncl n conve
bR ol Pt MR od G VatiagH Sathetegzatin dpshpiaues or
firdsiorn) mtnumtionmw bfecwraaeylbedrelsenta@iri uriteagge foonm.g., in
e.qg", in .a es or contal W th an
Situte or CBP 555 BoridierS el AR PR e et flons
heryrakesuch USRS suBisens®ak, LHolutinss o ersutsibss iy bmadquiebys
%hig]gg,ea%%smay contain formulating agents such as suspending, stabilizing and/or
dispersing agents. Alternatively, the active ingredient may be in powder form for
reconstitution with a suitable vehicle, e.q., sterile pyrogen-free water, before use.

The active compounds of the invention may also be formulated in rectal

compositions such as suppositories or retention enemas, €.g., containing

conventional suppository bases such as cocoa butter or other glycerides.
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vehi cl es, and may contain formul ati ng agents such as
suspendi ng, stabilizing and/or 30 dispersing agents.

wQ@\doenndat: vel y, the active i ngredl ent may be iPCPBAEr005151

formfor reconstitution with'& suitable vehicle,
etc.., sterile pyrogen-free water, before use. The
active conmpounds of the invention may also be
formulated in rectal conpositions such

suppo$Pf BiprasahadmigsEAYQNGH aéﬂ‘é}ﬁ%@“%%'”ha'a%mﬁ JvRy

%@M}é@urﬂds(b? e iBUABS bieonvaRG RS deieledin tNORAR obY EbIBkondr
other gl ycerides.' WO 2004/ 046112 PCT/|B2003/ 005151

SE%OePé'P“ R 2PABR FPRY APRRIE BT thel 15 SAYHSZ8R AT RHTARGCY ths PapNt

lonBetbAbER8el bRy feddniion GEMROABIESKUrigéd &dmamér\be atdeem.zef &vith
convenient|ly delivered in the formof a soluti

SReRerRfAGHAbIB RToRe -8 pielyoreafivaPREnapRdrchiarofiuoromethane,

ARG EFRRBrdetHERe dedpbior! diExidtAdr BEr suikdbléi§asdNn 8RS @80 bf a
spray presentation froma pressurized contajner or a

pEasSHIiZegaeregel fhesdqsage Halkmay be delgmpingd BY Bioyigingiayaive to
Qkfver aGhdibreaaafiuhl. UHeQredsaRR) contdireh bohéﬁdnmrrmohwﬁa

di chl orot et rafl uor oet hane, carbon di oxi de or
SAHQMLPISUgRRNSINPT {hRaactiyg goBpouRd. G1aRsues ?&dee{arﬁ'ee%%@rade for

teRemBIeSREHR geRtith) foRYsel® afl &maknbﬂﬁa;mratornﬁwbéifoﬁauiateual ve
to deliver a metered anount. The Rressurl ze

EBnteRINgeR PRYYIeR 819 eamRay)d ehihe dvghtien ang) aighle gowdor base

SUSHPEBERSe efstta}m active conpound Capsul es and
cartrid 10 exa fromgelatln

oe | BlRPISKAIRSs OUe PROGEPTEPYS AL VYRR Rrparenteral

WB&@aﬂédﬁn@trﬂ%ﬁd@khd’ﬁ@éré@% adulE B0 i trw‘trédr.aemtrw&fét I on
h as |actose qQr st

and a suitable powd se

RO mge&rra%ég%veﬁm TR UaHas p ToRbro e dotve

|| €diénit @8r it ds¥eathichRURIYeeidMinistefedD it @Rdmple, 1 to 4 times per
mnistration to the average adult human for the

Péat ment of the 15 conditions referred to above (e.,
I heunpiepdsdl RFrh buéndnssc)r treaitrient of e LORMtIHS roferrbli® aive Y& ‘(/__g_,

| n%n@g é[h‘BF QEerfg%J gb&it rfl‘lonﬁaggarﬁgl:e er%ﬁl& arr}a\gg?(%ﬁ%ﬂnh eatcﬁ rmee(il(-i‘red
laBsTH ‘BUir oSt BefcRbl Mn%@ﬁsr@ﬂlg ofiobbag @mh@lcbmpaﬁnd &fftRd @éhtion.
to above asthma) in the average a urran are

Frer Sreat o fosa HELAR B PR IR LR atbe &b mide dogd me.

A@Hflrﬁlstré%n Wy%@evé@nﬁrﬂéSI@a@QOQeiaﬁwpl@@% g P8 tifries, giving for
onmpound of the invention he overal |l daily dose with

&ﬁa’H@'Pol;(ﬂ°rvaq’9595@a%tﬂrﬂ?n the range 0.1 ny to 1000 ny.

Admi n'ﬁbra@ﬁ\}e%bnﬁ'&lﬁn@oﬁ@maadla-ﬁ éﬂ?ﬁmﬂfb‘réd/ln af&{arrﬁéf@(méaﬁy
2, 3, or 8 tinmes, giving for exanp 3

| e
aherriotia Brmiaithey Serietin o n%@mnnr?@g o imef,adlitonal agents
Whthlhodi btk BirgarBfesh irin@deRpSte Mt &lithi a@inflammatory 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. Cellcept®, azathioprine (e.g. Imuran®), daclizumab (e.g.
Zenapax®), OKT3 (e.g. Orthocolone®), AtGam, aspirin, acctaminophen, ibuprofen,
naproxen, piroxicam, and antiinfimmatory steroids (e.g. prednisolone or
dexamethasone),an EPO, FK 778, Sdz-rad, steroids, IVIG, COX-2 inhibitor, NSAIDS,
FTY720, basiliximab, donor cells, enerolimus, anti-CD28/CTLA-41g, ISTA-TX-247,
gancyclovir, interferon and alpha/rebif, septra, anti-TNFS, P38 inhibitors, CCRI
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25 acceptable formeither alone or in conbination wth
one or nore additional agents which nodul ate a

worRombiEm i nmune system or w thganti i nf | ammat oPgT/1B2003/005151

agents, agents which may include but are not limted
to cyclosporin A (e.g. Sandi nmune or Neoral (r),
rapanycin, FK-506 (tacrolinus), |eflunom de,

CHRRAgHRIREY BE)E|4ldﬁtagoﬁi}é@omﬁﬂﬁbtﬂ{sea&y@logw r@@b.kme%(era)se

azat hi o n acli zuma
2y é%(%ﬂs) mS&m%tU(@ag %é'%'ﬂ%eb%ﬁ@em an)s&sga%ﬁgents may be
aiphiniistBredasqiaRtaf MEPRib or Segiratf ®3age oG Q)Fé?fhe same or different

pi r oxi and antiinf]l mmatory steroids
dP\étS?]Pﬁ%dT”]?JH'é”%tfon a@(%fh@ﬁﬁég’&r?é)"ffﬁf?”fzﬁ@'”Iﬁkagomsc“edwes
Szorting to staaaém@ﬁanﬁééb@caméct%el nhi bi tor, NSAI DS,

FTY72%ﬂ§§§ i Xi mab, donor cells, enerol

ot - BiS50P ChaciOE) s GHEA Tl 4 0, 10-6 L EolpOPRY weight, every 12
| HOURY, f/vﬂlﬁiﬁmirsﬁmd h@b V\%@éﬂ'os@rlaflve eRkligmonifdred BINESumPRRrolimus
| nhi Elﬂ){ors 2004/ 046112 -19- PCT/1B2003/ 005151
F§t S, PDE4 antagoni sts, lipitor/statins,

acycl CfB/}k:TospdSrirbA)\(/&P;é?'ldihnmQt“i@(t:or%ﬁé)rfi‘ntrs.aiv@“id)Lk%| o SAtRA! & Neoral®, oral
insulin, rituxinmab, cetirizine or Hl bl ockers; and

Moﬁﬁmu'ﬁws given qeily At S Mefkadody weight, ez{,épryﬂﬁé\og@n@thm 48
Qfoufs%f bAIUS SPES: i MdMRored Ib9 blda8 @@B@p&rn ;dtr&ggﬁﬂswls

rout es adm ni strati on, and on th sane or f er ent
adni ni mao?tweoﬁg%ﬁé%hb%&or@U'a@@de%&'w deliypry Acgording to

RREthERORAIL krioMn tertw&teld;@rd.m@ﬁu (npe @al 'E‘i?dﬁnblés%f ghyen
orall at 0. 10- erX
Toraitions e Re faundon BB SRGIAES RACHR Brsa8iid, 3880 698.s

rmm:mzree@l 1hma@ra+m§a@zgé7 nmus trough levels.
orin A &S ndi nrmune oral or intravenous

f oflnaﬁpé'@.é’&wty Srthenersmraupes of fermla | argheibpharmagewipally acceptable

GARSIS! igsEDit Jahud IKVRde Brakdl Uor@bq@nﬂﬁ/dé%dﬁgt%te YRiirHHectiveness for
ever%/golz hours within 48 hours post operative. Dose is

JIBRIABFF 9b CORHIRS ChyapsHTsd lw Jangs §inase g dg ghowprhy the

ael ingpatassspasee formul ated for sustained delivery
according to nethods well known to those of ordinary
skill in the art. ExanplRlogisal8ssay fornul ations can

be found in UnitedaRBBallescBa} Bitlyialic Ad&hay214,
173, 626. 3,110, 742, and 3, 492, 397. The

4,060, 598, 4,
abi | i tT?‘edﬁKg;ﬁ@aéﬁ ﬁﬁ%ﬁwkzeafa RrefeimAXRrgssed intgetlpvirus-infected
rﬁmm@@mslg@bkxen@@c@st ahd medtﬂ?dI)Ftﬁtdoﬁwtaid'kfflqrmhianb&mﬁpurlfled
n an conse enpnstrate eir
@3&@/ guRmelooraphy 09@35#%@8 FeRIARTSs 1o suBpiEAte fas e
ehi@dna@tsqml;zemtéwc éaaumdémqem% |1§ S@ﬁa}i\/ﬁatbwgmﬂﬁ coated
;@8 fﬂﬂ é?;/pl Eé%t% %gf Qa%ug@i%grmght at 3? Co gTh%amornlnséazla er
coatlng the plates are washed three times and JAK3 is added to the wells containing
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 room

temperature and the plates is washed three more times. The level of phosphorylated
tyrosine in a given well is quantitated by standard ELISA assay utilizing an anti-
phosphotyrosine antibody (ICN PY20, cat. #69-151-1).



The JAK3 ki nase assay utilizes a protein expressed in
bacul ovirus-infected SF9 cells (a fusion protein of

w@Bh4and11 he catal ytic domai n gdg.human JAK3) peet/fB2065/005151
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by affinity chromatography on gl utat hi one- Sepahar ose.
The substrate for the 25 reaction is poly-G utamc
acid-Tyrosine (PGI (4:1), Sigma catal og # P0275),

coated ontrhibitios oVNUmaciDILDZ Bla et ir-GAPBRt liferation

overni nor nl ng

pl at es grg'rséc(ﬁsg Wé‘x‘fSHﬁSé'ée mh'ﬁm aﬁ@pt 9heapaindsde -2 depdrelent
WaHCell b briifRrA1Bn i Hfo P &ineé sf?hﬂﬁ?ﬂ%rgb&éﬁ §F|E ILO§2 JQ}% " jegquires

jg’%?wfﬁg gYet 'I’?Béﬁ?féd’étj'%'(‘ﬁ SR ﬂrémttNE@rﬁepem d<CélldiasBO

rrpmuteamt room 30 tenperature and the plates is
washed e tinmes. The | evel of phosphoryl at ed

tyrosi R&° F%Iséorgt% ERSWAP 'ﬁo@tQﬂfm fresht lumarybleodnilftar deparation

Ebf tBA adir

B bgmz*“%ﬁ'i"zsé’s“?a’?"“? B OR T Siame ¢ AT0s4)
pynayErmeR ] dedlls e issiated IW%?HVW'W'OWLW@@ -Kwik T (One
Degrette fiic., TaCglLK- ﬁmstr dAebid &ft@rteb%m Dy ?osﬁﬁ r?F/{éE.aéRpw +

ef fect of conpounds

It
gg@é ﬁ‘&@%?act"fﬁ‘@g Igefta'lﬁ’lag%?r”ﬁ} Giyelpae Qﬁi BA- 1AL #r18%  Si nce

sngntaIIm/Sge;BtbﬂhS?big '(Gfbbf)% 'a‘gc% %g{/&c%%%%&ﬁerf%‘W'tﬁ@%dqnﬁﬁ%f g Oug/mi

t h
g'g'BJé @ﬁlf‘ In I'Csbiga%ﬁ HA 181 oAiter Srdays 8h37°G e 5%eC0s celtsrare

t\hasheaﬁsmesarﬁ Meldiépfe%bﬁﬁbnﬁé@f@ 4 B&w%h BB 1@3% Q/mlAtﬁ R/%BIG plus
nonucl ear cells usin

SRR e BRI s S 208y Aantuneek
Tth&etllszratle? degBnaterichriaycan fb@ﬁ‘ﬁdlMgmé@b‘? &b 't(??(vség%"gy feeding

#%IVY?@ Eth(’?ﬂﬁ’%)’f)weéto‘ci”eﬂ'a!(" 1%Wﬂ'13/m|rpfl%ai a (RPM +

1o 1096 wsaty fonacést ¢ainpeuridetaslityadidhiskar . @me%%(d{;én?'?q}eﬁat
cin c0))

felrétl 1% Peni |II|n / St'r ept ony
b 12 Gedanip Bestn rechshadia imea essspendatinmediarat
(tMrr Blatel( Wdll@/&ell/@aﬁnlﬁn H*léﬁ:bttorﬁf%%en% g&%ﬁer BlatedFStcon #
|3r5§74§ ﬁ) y%?e}%fwashed:%tlrres
Rese us my sacke tt9st &Pmpound,in p@@q aerial2vold gilutions of
IVbdlpaqud are add@dinlplicaterdello ktaht 16 &0 'm!eP 6Hé hé}dr £0 Units/ml
2 After 1 SRk
ST PSR sarf Rl Rlleoises e incabilen o 67-Cu o @oor 72
\weulss Fipfes are thergpuldedivith Swetahhwm\én 0 B L@WH/?'I) m@wm NET-
or

nﬂgaﬂ%ég%%q ?n aﬂﬁthnﬁh{ 80hqurq LCQtug%E)@Wg@m thq;n @gr\/ested with
pr%l-wélmae han\vestgtarﬂd e I@ﬁ’gﬂﬁfﬁf SHQMnfﬁdlﬁé ﬁwc\/}@%%qg% %‘ 500
%Fcﬂfé??t ing, ?Ifség %?r:teﬁplpea H)Ugodﬁ]tlag oB@tﬁagﬁ;rgg'_og@%unt scintillation
pduntert iData is rahalyﬁec( thapleting the20 inbbRGADF f)roF fe?éﬁoglvegegMe

d DMSO, seria
S&I%%Ftr% r(})g og st com oung nqC50 value (uM) is determined from this plot.

Experimental

The following examples are put forth so as to provide those of ordinary skill in
the art with a complete disclosure and description of how the compounds,
compositions, and methods claimed herein are made and evaluated, and are

intended to be purely exemplary of the invention and are not intended to limit the
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conmpound are added in triplicate wells starting at 10
uM After one hour, 10 Units/m of IL-2 is added to
Plates are then incubated at BT1ZIB2604/005151
Co2 for 72 hours. Plates ar&'then pul sed with
3H-thymdine (0.5 uC/well) (NEN Cat # NET- 027A), and
i ncubat ed an additional 18 hours. Culture plates are

t hen ted with 25 96-.we e harvest

RSB0, BSOS S HEUIBP AL 5SS AiGated otiervse,
erebhifie pericembyaRigrt given drt ciponest dy tieetatl WaighOor the
ackard Top Count scintillation counter. Data is

SPAPSOR. W%r%‘t"ﬁ'%@ °CHS 98t aTieNt {9reRerairep A PrEEPUE st o
WEESRRodiHeric. CQBﬁlﬁfétréléltré n%fwérS%hhz%Q Wﬁﬁb{ﬂdumféﬂ plfi8tion.
value (UM is determned fromthis plot.

Ehe &lipyipgtakbrevigtionsare HRieHyueLanpl es are put forth so

as topRN®¥e defose of ordinary skill in the art with

a conmpkehas deatielaemiur € and description of how the

conpogRe s t-bufXgRaBohyIons, and nethods cl ai med herein
are ma@r A9 de @B tHHIREmeMaAe are intended to be purely
exenpbyr/is N Nidifethiephbin@e and are not intended to

i it Eiduee MOHAS4R46112 PCT/ 1 B2003/ 005151 -21 scope
of whaic IshfyaiddMBhé 8¢ regard as their invention.

Unl essivMoielisdrkadelRiiayahe, percent is percent by

wei ghip®isvgdprdpieetadnponent and the total weight of the
CONMPORIdOHPR.mdtesAder ature is in C or is at anbient

t enperraiFys Rtraftflofdf@ssure is at or near atnospheric.
CommelyGd glanfseagent s were utilized wi thout further

puri f i Gageon. 5 The foll owi ng abbreviations are herein
used: Mi@Mndisr am no acid AcOH is acetic acid Boc is

t - but exf¥ ediepny!l CDCI 3 is deuteriotrichloronethane

10 DM@ idNniMnsbiget hyl f ormami de  Et QAc i s et hyl

acet al@A#egs nepgr ochl oric acid HVDS is

hexamptigonbehai | azane |1 PE is isopropyl ether 15 MeCH

i s nephiagpbundd pbr §guateiemhydrofuran g is grans
his hours
min is minutes
sec is seconds
mp is melting point
RT is room temperature
Vacuo is in vacuum
~ is roughly approximate to*
HPLC is high pressure liquid chromatography
LCMS is liquid chromatograph mass spectrometer
NMR is nuclear magnetic resonance
TLC is thin layer chromatography
* Note that all numbers provided herein are approximate, but effort have been made

to ensure accuracy with respect to numbers (e.g., amounts, temperature, etc.);

however some errors and deviations should be accounted for.
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Lis liter Mis molar 20 m is mlliliter nmmol is
mllinole MHz is nmega hertz Nis normal psi is

w@ouadssiper square inch 25 h igg-hours mn i s PETIR2063/005151

sec is seconds np is nelting point RT is room

tenperature 30 Vacuo is in vacuumis roughly

approximate to* HPLC is high pressure liquid

chromat ography LCMS is | iEgd mlé: ftr omat ogr aph mass

speciropeter. VR | l. e ] S

ist R0 NG 3 H

pieMettglcbyhieined-yl)- arrbara@abmnémestebut eIfortngave been

made 0. ensure accuracy ct to nunbers

(e.qg. ﬁ?ﬁ%’uﬁ} i “faér‘r‘ﬁglegt%%y 9&'@”& HBWE\RYUV 6> mmol) 4-

eviethylspyaidid-Hsmaeite GSomh@ubdeO%Iggr@ﬁ%%f&seldmfthutoﬂ& (WQquiv.,
4/ 04 11 | B20

G2 P 9 THELS Kooty pae ranl 3.0;E) Uebr g dosmation, 2.94

hylljdlmefhiybafartmhhaﬁﬂh 15 edulv-, Tt hiihmopywerél blﬁlar§ed/ﬂozjthé> ﬁfdéﬁdﬁ & arate

ST e A U5 5 i SGnile b 0

Veinbigs -apyl thedried sRirry Imquenctr@dawmcﬂouﬁu Wh"lerqu5 60I5&e?)6a’ﬂ§15

DO ARRU NI P e e85 5 R ingst, s ROu sk whs ortcted wit

fafr meethy mcetate325 vollimes yaridrtiién thardesngatotgdnic 1Byers Weke
ara

hntelR iR RRE MR A r o6 chet Hrdlopdh i o
qooghick s@thei sphdswe® slumicah @6 nalsludrieq5 veldnek L thes
C&%ﬁ@émr%gedviﬂo tdrr]yn5egs. rq'higvgpt)eergtio(r12v§as\/&!r%prﬁgc] th?enedtimes in order to give
very clean light orange solids. (89 % yield). 'H NMR: §8.90 (1 H, brs), 8.28 (1 H, d,
J=4.8),7.16-7.14 (1 H, m), 6.54 (1 H, brs), 3.80 (3 H, s), 2.29 (3 H, s).

Cis-(4-Methyl-piperidin-3-yl)-carbamic acid methyl ester

The hydrogenation was carried out by charging 5 grams (1 equiv., 30.1 mmol)
(4-methyl-pyridin-3-yl)-carbamic acid methyl ester, 50 ml ethanol (10 volumes), and
2.5 grams rhodium on alumina (0.5 wt. equivs.) to a bomb hydrogenator. The
hydrogenation was performed under 100 psi hydrogen at 100°C for 24 hours to give
only cis-(4-methyl-piperidin-3-yl)-carbamic acid methyl! ester and its trans isomer (61
ratio) in quantitative yield. '"H NMR: 85.6 (1 H, d, J=8.4 Hz), 3.66 (1 H, d, J=3.6 Hz),
3.65-3.57 (3 H, brs), 3.1 (2 H, d, J=9.6, minor isomer), 2.91-2.86 (2 H, m), 2.67-2.64
(1 H, m), 2.54-2.43 (1 H, m), 2.2-1.9 (1 H, m, minor isomer), 1.78-1.65 (5 H, brs,
minor isomer), 1.65-1.59 (4 H, m, minor isomer), 1.36-1.25 (2 H, m), 1.24-1.13 (2 H,
m), 0.92 (3 H, d, J=6.8 Hz, minor isomer), 0.83 (3 H, d, J=7.2).

Cis-(1-Benzyl-4-methyl-piperidin-3-yl)-carbamic acid methy! ester

The reductive amination of cis-(4-methyl-piperidin-3-yl)-carbamic acid methyl
ester was carried out by charging 3.9 grams ( 1 equiv., 22.6 mmol) to 2.07 ml
benzaldehyde (0.9 equiv., 20.4 mmol), 9.6 grams sodium triacetoxyborohydride (2

equivs., 45.3 mmol) and 39 ml methylene chloride (10 volumes). The reaction was
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10 extracted in 50 mM ethyl acetate (25 volunes). The
aqueous | ayer was extracted with 50 nl ethyl acetate

w@ 2B40edtues) and then the or a%rgsge or gani c | ay ePGT/Vi20@3/005151

concentrated to an orange sol1“d. NVR data showed t hat
t-butanol existed in the product so the solids were
slurried in 10 mM toluene (5 volunes) and then

EIPSER oA 8% b SARE0S el 835 T LA B ™
esrapigR BAbCHRIS. wu(rﬁﬂsd’/mmuésd)rhe lééchlbﬂwaé&u@ﬁhédw&h 780%) ,

g?tﬁ%té% (gd""? gicgfgjgézjtg %Zé) Kl_f:xtrg;ted l|_rlg9 2@ tn)LG 4@1%3 cﬁoride
(mwdmfﬁbssamdj LorkRhPRBY o a'acleglr detrosh yREd)efH NMR 87.2-7.3 (5 H, m,
hydr ogenat i on_ was carrl ed out by charqi n% 2 \980HZ(

gmmq}nc projensy, §iabP 8 (b, o J=8.8 H2)3.77-3. ), 3.63 (3
(—|4$)”TBt415§d 33)@2% dh)nz J7l.94 (QEH kaanm z\pnz)d 2matdyd (1astey, 1.9301.89

ans rhod| um Qn
B e 0155 0 ke ey 208 1 e n R B e e
hydrogenati on was perfornmed under 100 psi hydrogen at
1OOC f?r 24 hours t% |ve onl,

arbam ¢ aci d net hyl

est er Tﬂ@?’edubﬁori 6f%&3(11b‘éﬂf§¢f4 rh&thy- plﬂe@EInC@ yI) Barbamlc acid methyl
guantitative gl el d.

NVR:
ssteWeq Pefforge &?%gh%glpe)? grams éuta)%ra% @ﬂw i 626?@9' t%a 1
gé’lfuit';dm & .20 HE (1mv6lQﬁ1ePs)5Q’fbi‘f5)2 me 1 QAL RH §OTHR (Hequi., 15.2

Mol nde adgfs'ﬁa Was pirfcvg*ef aéa r%ts S&%%?@@emﬁ?we r%a&ﬁ%ﬁ’ §'0°
loﬁﬁarid 8n (e rHactidh wik RA6weéSRMR0) to 20° (SGTHe r%'éct(o?\ Whs Worked up

P% 8H§}0}"n90'51§'§0(l§| Fggchal?e gﬁb&g)vg’ug‘@s) foa tempera‘ture oP 4G and

Hepr- Ma&mgzr«é pnédmlzhwesnmmemn@llmmﬁﬁéﬁe)dmab:@m wl@tés). The
er The r (i(’iuct ive anin

CFrel& s BER GrIoBReS I OGS ORFBRRIC (S0l g that the
Gﬁat'tﬁig M@ 8ridl &éécﬂsetd b@ld:teah)(n erhaiar - this r@aalogrt@rm)cééd mqu{cjh/yteld

2)6 benzal dehyde §O 9 equi v
n'?‘nNMR of. 7ar(%h‘s %@&mﬁ%?ﬁt%é&ﬁvé‘y%é oh¥ofigé3. (ﬁb340337 (1
Fﬂblly:%l3=6)4257é’=2mh ﬁ\l;lct §ﬁ2|3b ﬂgt()&/%}o%g%gm gy, i2t®-£ 191 H,

P@T/ﬁ i&é@@ﬂ%&ﬁ@ﬂ 66(] Hy a) ét472b’&‘§ erid Mad- 3§| |1<’5(NQ6T>) (236~

exbheHytaed)- 35C. The reaction was conpl ete by GCMS
within 30 mnutes. The reaction was quenched with 78
m  saturated sodi um bi carbonate (20 vol unes),

exd-rasdrd-4- i aBlHeOti 'dekﬁ:hlohaé)sanol uanS)
—df——g— oiT. (70%

a7 2. Fhe Tna) sait Kietprayas e OEMER BY SHREGING B Desibrgs §8-((-boppyi4-
%etwgrpgnd‘ﬁ B~ 3}/I)'-%nu?tﬁyl?an? ife (11edﬂ-|v &b. 15]n71§r10¢) aria 4. 5 @I &BRarch (3

pLEI)Jm)eQ) tggrgaqgrs at P(% TMhe QLCgpt jyvaggzha(gf Q. Qqﬁﬂ 36 %H’CI%O 625
lolﬁ%e&) s%'ihét)]th@tenﬁfééturelsta?yéd beldW 102CHNeR 3 mis iisnhd @ H,
(Jq'uméﬁmre@ﬂﬁrﬂ?ﬁed HopEE apartian.y T9 thedeagyien wap fRarged 7.5 mis

ethyl acetate (5 volumes), the reaction was stirred for 5 minutes and then 6 mis ethyl

acetate (4 volumes) were removed in vacuo. 7.5 mls ethyl acetate (5 volumes) were
again charged and the concentration was again performed. Next, 4.5 mls acetone (3
volumes) were added and the reaction was slowly cooled to 0°C in order to afford
white solids. (37.5 % yield). 'H NMR: §7.78-7.76 (2 H, d, J=8.0 Hz), 7.29-7.18 (5 H,
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10 The reduction of
ci s-(1-benzyl - 4- net hyl - pi perl di n-3-yl)-carbamc acid

wordohphs11est er was performed hyscharging 2 gr apeI/1B2003/005151

substrate (1 equiv., 7.62 mmol) to a solution of 20
m THE (10 vol unes) and 15.2 m 1 MLAH in THE (2
equiv., 15.2 mol). The addition was perforned at a

rrﬁt Aosatid patonk))e. ésqmegﬁwrses anqhedi 5393 2 %%Fs%ds {aé‘ gnH d,

the reaction was al € reac

wad 3diRett 7Up! HsPrBY 2<§§éhb|h bﬁ@ 245 3 H6).A-30R@dhs). 122255209 (1
(HGny @l78®$) b
extractl gg thes@p%d&ﬁg??zﬁ ?nss |5n§%% gmﬁd ijret yl ene
chloride (10 volunes). The filtrate was then
concentrated to a clear and colorless oil. (90 %
[ thylgbiaotpiperidine-d rdatboxwie dsid raethyl ester
clean in order for this reaction to proceed in high

-c&PoRIT add aromati c protons),

yA-Blethyi-pibdidiieR] -c@BoRAIT add friethyl ester
? ig’ a5&31‘&70@@%%}]0&0%%%?’5%%agtieds{}é)!o?fgfq_[m%p)gijlpefdme

279mL (B trigthyiaming,. a8 -320rhR of thetiylenbrchlprid@aridthd nidulelwas,

B{oége’d l%arggg%%gn ngE%}j“X re 7as}ac€1%g§'nethylch@r0forma?ie £6JOmL’) in

@@hxlaneBd’rkerIe (21 5velt)sidwlypliopeaintdinre @Bagtion-températureof 20€ or

Mr e &%EE"?F stngéd { _ngmérbtgﬁgn 28{%%1% fP ngtngth\g%n acigie% and the

ﬁ@{erg/wqu. s'geanatﬁdn meyorganindaw waa wasbed Witk dituites HCI, Satts

- act or._.at
S M by og iR Lok R NS B 8% shdith sl 5ae
iog sptees) wee ramemedtimeacueniibe ataduet vedsadjstitledat 3D0ADAL ~10mm
I oI umes) were concentrated from
ﬁ%?%&?@?%@eﬁgatoﬁé%%actl on was charged 7.5 ms 30
et hyI acet ate (5 voI urres) the reaction was stirred
Jibiagetanyid | giigine! featboxwicetcit reethl ester and 3-
C53 s ethyl acetate
e concentration
was adﬂaﬁ @O%Lwdw@dd gleesceell eﬂulbpﬁd slltiae@.Oomé P{ @esh anode and a

IR 1 RS S B 8 B LS v

wlestrages. 'Tiq thavrell \8Fs Grerged7g(cp 4Hiletblyl-pipeddibeizgarboxylic acid

ol b 45U AU o AR LR

@onsjamgugemqp)‘ 6.03. @l 2DFA8ol(wasipasskd thibugB tie mixjure. 2THce]l1

'U'olté@"eﬁ/)gne%b%g/e%ﬂ%yavl% rr? )20\_{ ;éé éla%l_ig_lll \ggg gnr%irgg%{‘n% @d \elater
Iblathrf? mantain theyegationtgmpgratire arﬂmq 35-80€x ahp crid@ mixture of 2,3-

I d
e A e R T e e
ﬁwﬁw-4vérsqt@ﬂ pipgridine-frcaebonyislacidonettiyllester oas thmist intathe next
ggg_ed 360g of 4-nethyl pi perdi ne,

5-Acetoxy-4-methyl-3,4-dihydro-2H-pyridine-1-carboxylic acid methyl ester

101.9g (0.649 mol) of the mixture of 2,3-diacetoxy-4-methyl-piperidine-1-
carboxylic acid methyl ester and 3-acetoxy-2-hydroxy-4-methyl-piperidine-1-
carboxylic acid, was concentrated under reduced pressure until a solid formed. The

solid was then added to a 2L round bottom flask equipped with a nitrogen outlet,
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10 470nL of triethylam ne, and 390nL of nethyl ene
chloride and the m xture was cooled in an ice bath.

waeooklad 12 xt ure was added met iyl chl or of or mat ePCREE2003)005151

in nethylene chloride (215n)y slowy to maintain a
reacti on tenperature of 20C or below. The reaction
was stirred overnight, then 200nL of water was added

and, t he ers were arated. The an

SRt R et B o e W R ot 433 mi

amdgitheh eéfmh@amgam ifor t\h@yﬁurs Walse Sslitenh veasestinred dvermght at room
enmoved jn vacuo. [The

| fat
et rend st Ufe Aetl SRbvciRE it Tahoved, ok Fesfeaclitpestyand
PeouindiRing3Beount was aroved biviadding £1,0(400 ml) and a 5% solution of
ﬁ@éﬁ@; %C@:ﬂg%( E{g;ia”ghé‘ %l%ﬁe%lug SN oG aLRwth Ieﬁ'lyﬁgc!e?ate (3 x
26®in0 Xve Drdanibrloyeyrs Weniﬁjoi‘r)dnnqulqmﬁrtheieﬂhgl -dbetate h@smdmm/ed under
acid | n a 500 undi vi d{s@@

[
POl BeSTHS A ahBATalag S AL B e Sy -
ﬁ@lwps,@mﬂwmzmm.mma@bwhc\m@ méthylestebetseaovered. The

ctrodes. To the cell s char,ge ] -
S G opi e i T SSoue St BT ot fbvsrgrepigine1-
dérpoxiic KEenetian dstdéinthe afajdrd@dmpordre. THexhatedalwas split evenly
?%93 trolr%éeq at a F%H:éonst ant current of 6.0A until
WOFOTIRRS Ty 26083 ARG "EAY P xt ure. The cel |
vol tage vari ed between 13.5V and 20V. The reaction was
#anathys-Schbxorpiperidivle cf -vsmb@dylic deid methyl ememhadralysis esing

reagt i!on t:errperature around 35-40C. The crude m xture
Mipe b cet oxy- 4- et hyl - pi peri di ne- 1- carboxylic

aci d ed hly fasks 6@y ofanaieprédiet 8xyetdxy-4-methyl-3,4-dihydro-2H-

B TRk P S d B 1 oSl O
0. Zgsetatpof 409ty lathink- id infetitinot Ras pydeddiveed mieatifoky The

P et uE A bl Slop B iberdis oRmblly R ILE ©

glooveedmebdydt 4 eddtieyl-3zoxd- plperldme 1-carboxylic acid methyl ester was formed

i e e
presswa et fekidie web brirdotactith didflaroms iand (X400 inkh The

e e IS AR S e F&%@@%Bﬁ

semaaiaaee and #redsolveet eooveplirder Texlucéd pressure ufhe atade redidee was
[ r 4 and then refluxed at 141C

P%r F%ﬁ%ﬁ&ﬁ% éhgo[rﬂzgto PWM on was stirred overni ght at

r oom The ppeuetwasaqurifidabon sificat deb celemt i(360gh hizidtiordeitweexane /

Nt DR B080 RERSA G AP, P R IBEAg lution

avth thHei samendohEenNabIQEB (Gh) fallbwedh by pekang./ eﬂﬁyéa@mle 6060 (3L)

r ) r I
A BBy Sl e BRI AT ey er o n
ait eftexttiee s@lgentsewereaemavetiaunder vacuum. Yield: 11 9g (0.0696 mol 27%),
TLC (SiO., ethyl acetate / hexane 1:1) and NMR

4-Methyl-3-oxo-piperidine-1-carboxylic acid methyl ester (synthesis with sodium

carbonate/sodium bicarbonate Buffer):

In a 1000 ml round bottom flask, 50 g of crude 5-acetoxy-4-methyl-3,4-
dihydro-2H-pyridine-1-carboxylic acid methyl ester was dissolved in 200 ml of
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woredonphe1d2 4- di hydr o- 2H pyri din

reduced pressure. Approximtely 119.0 g of a thick
brown oil material 5-acetoxy-4-
1- car boxyl i ¢ apCT™IB2003/005151
met hyl ester was recovered. Tﬁ@ TLC i ndi cates
conversion to product
5- acet oxy- 4- net hyl - 3, 4- di hydr o- ZFprr|d|ne 110

SRS 2Rl B 5009 T e SRR T o

shétmbma@ MTU? (1.)0)y§fn$aqtmo$ baffes wag addled to the m;thanolhsollutlon
I T SRS
fteragkraw@g:rde hounsd"éhepmozdmet/vas then concentrated to remove methanol.
4. di 2 , ,
VAREh e HadeaTB B i I Sl P Tpis e tstegadth
iq’(hyl ocetate thyke Kinebi Hmbrgéhlgc e(tu&c&Z?’rg ]:a)mbihed,g&}’:e_d overt 0
ed. qver mn a :
SRR, L8l G0 o o
t3eonoeriparigine- boaboxyjt aicid TethyTester sshailvetich wae titsn purified as

I x0- pi peridi ne-1-carboxylic acid nethyl
3§M§?gﬁégﬁwg med 20 as the maj or conponent. The

met haride resultingi aiiwaaesslitrie half; edd 26 Sy waednaedn apilza e @lumn
t d th dichl or o t han
019 9P i SE i oct e SENEATAE e B B e BB H Bty
waetate ip Bpx@@snThe pradudt ves eluteainiith 1ca%ea*thwva6etatseprabtﬁined
sure. The
SR BURREI i AN, PR ey B RS oribifge anc
zgncrméraier del atferd Belts gp@&% yieldl).oRurier freetloge shawaihgi product with

%ﬁggé‘gﬂeg r{uﬁrgg(l;s Fegc non- po r(d Coﬁypr@éﬁ?‘: ?gé‘ %@Wﬂaf‘?d@'o(?’ 29,

dPt s ﬂywssnuwrwasaimlsslaﬂedent m xture (6L) foI | oned

by he n

oY oot RaTertyBbRY b 8L 2 3l G2 b4 BNRRSEhigty rapuum.

freactigns kailingrat 98- 1@a°c Kimm whs eolletted. Bielghti2.$ gugield, 41%). The
96.,nol ., 279

SR PS8 TR RS e iy o

maqimwlnowobaomppquées aticorsling-to JLBASID2, Etrytacktatet hglane 1:1).

ester (synthesis W|th sodi um car bonat e/ sodi um

Rint&th -%r-}ﬁéﬁylg i oLt R Lk 'with

S sz / dridieIxyl i c aci d met hyl ester was
di ssokw. /

I T e——
sarbgxyiie asid nainy! estebuandiesalived 800 gl swdhanoi. Thittwastirmyarhieture
%%"ﬁg%elo?)lvl %Iégﬁ%%mﬂano%an%hggqg%ﬁgp hgﬁarrﬁf stiring.at
(Rem temperatirer sasitne axsinphorobyetiids (9.7 ¢)enassadded.cand stirred for 3

g%ﬁggéﬂ tﬁp%ﬁc@ dﬁ@éea%@onﬂ%fé 10hrnﬁwgg)é{1&éoew%§réng stirring, and then
concentrated HCI was slowly added until the pH was strongly acidic (pH = ~1), and
remained acidic. After 2 hours, the mixture was concentrated, and the aqueous
solution extracted twice with methylene chloride. The organic extracts were
combined, dried over magnesiu-m sulfate, filtered, and evaporated. The residue was
run down a silica gel column with a gradient of 50 % ethyl acetate in hexane, and

ending with 100% methanol. Weight of material is 600 mg. NMR (CDCls) revealed
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5% et h
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product in TLC (SiQ2, Ethyl acetate / hexane 1:1) were
c concentrated to afford 8.85 g (32 %
y O:piparid Gneeyhcacid methyt esten (ayrtBesized with

meowlamnwrsddimbérahﬁnﬁe)ﬂere conmbi ned and
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ﬁrsyﬁ’tep%&tﬁe m no- pi peri di ne-1-carboxylic’ aci

ste? ornmed as a m xture of dlastereomsrlc
i somers. The rat| o of the
Throughout this application, various publications are referenced. The

disclosures of these publications in their entireties are hereby incorporated by
reference into this application for all purposes.

It will be apparent to those skilled in the art that various modifications and

variations can be made in the present invention without departing from the scope or



m xtures was approximately 1:1 fromthe splitting of

the 4-nmethyl group. IR does show a C=0 stretching for
W0 b@4oarbamat e. 5 o8- PCT/IB2003/005151

4-N®thy|-3-nethy|anino-piperi& ne- 1- car boxylic acid

met hyl ester (synthesized with nethylamne / sodium

borohydride) In a 50 m round bottomflask, 2.0 g of

S0 R ol U er SR D € mbgmigh wiASO Ao those
wetieglin e arbfrom coosideraticnalthe speciication@nd prackies okthe invention
f . af ' ' ,
dbiozedfbn. it Rionlll las e B5neREN S ERirles o corliBiet oo
exanglarycuiyuwith bdruetsgoire aha spirié ofiihddnventiorebeing indigated by the
r -of uran under an argon atnosphere, and cool ed
%ﬁggﬁ8¥%@ﬂ%ath. To the suspension, 3.6 ml glacia
acetic acid was slowy added wth stirring and
conti nued cooling. The nethyl am ne-ketone sol ution
from above was 15 diluted in absol ute ethanol, and
slowy added to the sodi um borohydride solution with
continued cooling in an ice bath. After addition was
conpleted (ca. 1 hr), the mxture was allowed to warm
to roomtenp. After 2 hours the flask was stored at 4
C overnight. To the stirring solution was added 10 n
of water. After 20 m nutes, concentrated hydrochloric
acid was slowy added until the pH remai ned around 2.
20 The m xture was then concentrated by rotary
evaporation. The agqueous solution was nade basic with
sodi um carbonate, and extracted three tinmes with ethyl
acetate. The organic |layers were conbined, dried over
magnesi um sul fate, filtered and concentrated by
rotary evaporation. The oil was purified using a
silica gel colum with a solvent consisting of 1%
amoni um hydr oxi de sol ution, 3% nethanol in nethyl ene
25 chloride. Fractions show ng the product were
conbi ned and sol vent renoved by rotary evaporation.
Wei ght of product was 400 ng (18.5 %yield). TLC
conpares with conpound
4- Met hyl - 3- met hyl am no- pi peri di ne- 1- car boxylic acid
nmet hyl ester prepared by the other route. 30
Throughout this application, various publications are
referenced. The disclosures of these publications in
their entireties are hereby incorporated by reference
into this application for all purposes. It will be
apparent to those skilled in the art that various
nodi fications and variations can be nade in the
present invention w thout departing fromthe scope or
WO 2004/ 046112 -28- PCT/1B2003/ 005151
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spirit of the invention. O her enbodi ments of the
invention wll be apparent to those skilled in the

w@edo40sam consi derati on of the . gpecification apdr/iB2003/005151

practice of the invention di$¢losed herein. It is

i ntended that the specification and exanpl es be
considered as exenplary only, with a true scope and
spirit of the invention being indicated by the 5
followi ng clains. WO 2004/046112 -29-

POTAl iBolBaRede5151 What is clainmed is: 1. A nethod of
meki ng a conpound of fornmula (la) RA2C NRZR3 5
(R1)n (la) wherein Rl is carboxy, cyano, deuterium

( €1- Co} mnattiad, of (ekings) ednkaupd of feimulefppcy | |

(Cl- C6) al kyl am ng, no( C1- C6) al ky

( C1- C6) al koxy- cc&??a@ Ky aNAse co- |

(C2-Co6) al kenyl, (C2-C6) ‘al kynyl], (Cl-C6) al kyI am no,
am no(Cl- C6) al kyl , (Cliin)\a/k Xy ( Cl- C6) al kyl ,

(C1- C6) acyl oxy(C1- C6) al , ro, cyano(Cl 10

C6) al kyl, nitro(Cl-C6)al kyN i f1uoronethyl,
trifluoronethyl (Cl-C6)alkyl, (@), C6) acng)am no,
(Cl-gg%aCél am no( Cl- C6) al kyl

( Cl- B ('Scﬁafémyaemr@nﬂmerlurarfﬁw&etaikymwey Jalkoxy, (C+-

aTg)avyf, @llrﬁgbm‘flﬁhﬁr%laﬁ%ﬁ')cf'(’tlﬁ&f%)alk %:1 Cs)alkoxy-CO-NH, (C-
al kyl a Cl-Co6
c‘gil%'gf%mmé}@n& d@tbst}rawpz CRIBIMEN@ES QRlkylamino, amino(Ci-

% Q@ Q@Iél C §ﬁ( yano(Cs-
E%gﬁlﬁ(ly? gcg%o R15R1§ﬁ¥(yo I@S;)t *g{?k f %@E&j

'tﬂforomt ﬁﬁ'W@m@hyléCgﬁddeofCﬁ he
fQatylagind/(t)- '(\Z/sb)ﬁcylémmBgC JCGRJIRS)I ol @%ﬁ&ﬂ}ﬁ; -g;cg@gy N
@&“%@)Rﬁm' awm%ecy@@wpyeﬁepﬁwwa R A
(CoRalkyEaraihésn0nd ) 38ye ReiR),N-0e-6L Iy R1 l dg?% gglﬂyla{%(y@;ﬂlkyl-

S SN S GO

(ColeikgBOreE Yo vt tHeGdrm@@\al)ky! ami no,
((C1-C6)al kyl) 2ami no, cyano, nitro, (C2-C6)alkenyl,

(C2-C6) al kynyl or (Cl-C6)acyl anmino; or/me\s _
(C3- CLQycycl oal kyl >\Alner ein {CQSRm)ycI oaI er roup is
f

\ (CRgR7)a / Ri2
Rs

Rzis hydrogen, (C;-Cg)alkyl, (C4-Ce)alkylsulfonyl, (C2-Cg)alkenyl, or (C,-
Cs)alkynyl wherein the alkyl, alkenyl and alkynyl groups are optionally substituted
by deuterium, hydroxy, trifluoromethyl, (C4-Cy)alkoxy, (C4-Cg)acyloxy, (C4-
Ce)alkylamino, ((C;-Cg)alkyl),amino, cyano, nitro, (C2-Cg)alkenyl, (C,-Ce)alkynyl or
(C+-Ce)acylamino; or Ryis (C,-Cqg)cycloalkyl wherein the cycloalkyl group is
optionally substituted by deuterium, hydroxy, trifluoromethyl, (C4-Cg)acyloxy, (C-
Ce)acylamino, (C4-Ce)alkylamino, ((C;-Cs)alkyl),amino, cyano, cyano(C4-Cg)alkyl,
trifluoromethyl(C-Cg)alkyl, nitro, nitro(C4-Ce)alkyl or (C4-Cg)acylamino;

(2)g

(v,
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optionally substituted by deuterium hydroxy,
trifluoronethyl, (Cl-C6)acyloxy, (Cl- C6)acylam no,

w@ 8i+40691at Kyl am no, ((Cl-C6)al kyl)2am no, cyanpCT/IB2003/005151

cyano(Cl-C6) al kyl, 25 trifluotonmethyl (Cl-C6)alkyl,
nitro, nitro(Cl-C6)al kyl or (Cl-C6)acylam no; WO
2004/ 046112 -30- PCT/1B2003/ 005151 R3 is hydrogen,

(G2 OB B IR it e Bl oA it Vel ey
gIe)aquByla\r‘nereirmthmta{l Le%ll;?lybﬁ)d rTaiellltcl,tru]ﬁlﬂgrobp’s ﬁi@tﬂpﬂFrllw(alol)S(nsubstltuted
B8 R pesbbertf Tt S - Sa) ety R
)leyﬁ&)lrai kg 932ﬁgylﬁlmno(@€1 -Conmrlbliamito, ( CzCQs)léng?% (Co-
Coley ey SRR oA e N e g, T o aitocC -

Cebkel) al kyl , (C3-C10) cycl oal kyl, (C2- 06) aI kenyl or

R BBl IEr B Sl oo gh Sl ke

Wy\dlreoxty\e ahgl, atkeny! amdialkynyltgrodpsumpe opwinayy substltuted by
CERE ) P v A bt B AL € B
(@kammlﬂbydlclg 6@3’}43@??@' @@6')8*)0))5@2'@0 (Co- Cekalkenyl (Cor
0 a me

Y BRI /a0 v Bean ol BT it ez i -

Blslkgr e each independently hydrogen or (Cl1-C6)alkyl
CFE 1 Dot i o ol R gt pieperbntVieReh oy (Grforty
@ﬂbnél@)c?f)km;nadibyfmutge?li@?]; E@drakymgmammlengé (C}L@E\)ecyloxy (Cs-
CY R0 B Srlifvreptic. We RISt cvate Brbie - Coakyl
traudzromythykc@a@galkanmm mtm(o, C@elkylefrl(ome BoyHNONY:, Ry, is
{:érlo&l e "E'¥'P (%%C%%j@ & dt’()é)i,_trd'%ﬁogﬂmk%%},’ (C+-Co)alkyl,
g '@fler@@mvw C@CﬂkyIC@mebe}ﬂoam GO%)@CW(Q@WV‘@W&O? ((Cs-
5, A S A (5 A58 62 B o
dhakGuiaenyl (CL-Ch plilyky | (mmlkylbym@nydr&y(@ﬁmbkw (C+{ C1-

%Iﬂ&@?@%&%&%@(@&#gﬂcwo y?(]: E%Ig?l 18'0 (éjig?(g%ca)law} hitro(C;-

Cs Jalkyltdfigmen ey, trifloorbinetiytiereChgiky QT G )aay lamino, (C-

?g%cy@'ﬁ%é% L )Cé@a'@% 1Y<55‘%%¥Faﬁf&%f"&a?§¢§p Jacyl

aminp(§}: €k)aCe @ §4)alIRY: (C5ICG)atkylamino(C4-Ce)acyl, ((C4-Ce)alkyl);amino(C;-

SoRb BN DR AR oSS T rgath PR RPN~
RESBCENH, (RESHDKDYNED)m, R&BWI@(NM (Cs- Cs)a]l-kyl R15|T16kN?(O)m
RSNk et Gr Braf b S R Cr et
R16N, RernREeS{roeattl b Ghdeslyeiykiydgen Bl ECa0ghlR6 ar e
each § RASeSNdaehY WS PHSL Ok S T8 al kvl

Y is S(O), or carbonyl;

Zis S(O),, carbonyl, C(O)O-, or C(O)NR-;

ais0,1,2,3o0r4;

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

dis 0,1, 2, or3;



Xis S(Op, oxygen, carbonyl or -C(=N-cyano)-; 30 Y is
S(OP or carbonyl; Zis S(OP, carbonyl, C(OO, or
WEOhE112 a is 0, 1, 2, 3 or 43.b, c, e, f aneCOIE0E/005151
each independently O or 1; dis O, 1, 2, or 3; WO
2004/ 046112 -31- PCT/1B2003/005151 mis O, 1 or 2; n
is 1l 2, 3, or 4, pis 0, 1 or 2; and wherein the
nmet hodmaeooprorsges reacti ng NHR2R3, N(CH3) R2H, or
(CH2CH3) W|th 5 a conmpound of forrmula (Ila) N
Ra2CAH ¥ ( fi a and reduci ng the conpound so forned
vvlth mis@dwtbra;garagent 2. The net hod of claim 1,
t he t hod further cogrlses formation
t‘ﬁ'?ee’%'B o’UﬁanFOWH%qud??ﬁHP%Nﬁ Ra)f"(ﬁvs)ﬁe'é&rM@HaCHa)RzH with
5 coopopowdd baformgat(iig fornula RACH, water, or RANH2 and
a conpound of the for%a (I'1ia) R4OZC\ OR5 N
\(R1),, Ilia wherei OG)aIkyI 15 3. The
nmet hod of claim2, wherein|the \mat hod further
conpri ses formation of %\/ﬁ ound of the formula
(I''ia) by heatlngacorrpoun theforrmla(IVa)
OR5 RARCN OR5 N (R)" (lVva ) aa compound havi ng
temel réducingLth@ Cémpdiidalokyimed i) a r@d(:@'r@ drfe, - C6) al kyl .
20 4. The nethod of claim3, wherein t%e met hod
further conprises formation of the conpound of the

fr nmul a The/mptHog obxlaith 2, wigréin GYReMed fUrmsi é&nﬁrﬁ@s formation of

[ nul
10 th gymgou%go} the formula (lla) by reacting a compound having the formula R,OH,

water, or R4NH; and a compound of the formula (llla)

R402C\N /ﬁ/ORS
g

R (illa)
wherein Rs is CO(C4-Cg)alkyl.

15 3. The method of claim 2, wherein the method further comprises formation of
the compound of the formula (llla) by heating a compound having the formula (IVa)
ORs
R4OZC\L/ ORs
(R1)n (Iva)

with a compound having the formula(C;-Cg)alkyl-(C=0)-O-(C=0)-(C,-Cg)alky!.

20 4. The method of claim 3, wherein the method further comprises formation of
the compound of the formula (IVa) by oxidizing a compound having the formula (Va)

|®

(R1)n (Va)
under oxidizing conditions.
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web@imdal2 wherei n the net hod f

RA2C Q (R1)(Va) under oxidizing conditions. WO
2004/ 046112 -32- PCT/1B2003/ 005151 5. The nethod of

formati on of the compound of ?he formula (Vva) by
reacting a conpound having the fornmula WCO2R4 and a
conpound having the formula (Ma) H11-1 N5 \(R1l).
(Ma ) wherein Wis halogen. 6. The nmethod of claim
4, wherein the oxidizing conditions are an

e?-ect r ocABemetodsfickeim Howherein the mathed further osmprises figmation of

CtﬂEE@MB&H@!%f tHrofR@a g\%lf)rgg ;@ac‘ hg‘% conﬁﬂ)gund ﬁa’&m@%&%nﬁu%) n

wherein R Is euter

\9/ Ryanq @or@mtmdmlng (tr@lforrmgg &lRpxy,
(C, - C6) al kyl am no, ammo(C C6) al kyl , (C2-C6)al kenyl,
(C2-C6) al kynyl, 15 (Cl- ) abkyl am no,
am no( Cl- Co6) al kyI hydr oky( C1} C6) al kyl ,
(C1- Co) al koxy(C1- C6)al k |tro nitro(C Co) al kyl
trifluoromethyl, trifluoroneti % )aIkyI (Cc1
06) al kyl - S(Om  RL5RLENS(O) m il NSO
(vehereip Yaisihaloger15S( O) m R16N,  R15S( O) rrR16N( C1- C6) al kyl
or a group of the formula (VIl) 1 W (CRsRlo)d 12
(CR6R7)a Nf (2R (Y)e 91 R8

The method of claim 4, wherein the oxidizing conditions are an

electrochemical oxidation.

7. A method of making a compound having the formula (Ib)

N NR,R,
Ri3
J

Ry (Ib)
wherein R, is carboxy, amino, deuterium, hydroxy, (C+-Ce)alkyl, (Cs-
Ce)alkoxy, (C-Ce)alkylamino, amino(C4-Ce)alkyl, (C,-Ce)alkenyl, (C2-Cs) alkynyl
(C4-Ce)alkylamino, amino(C,-Cg)alkyl, hydroxy(C,-Cg)alkyl, (C+-Cg)alkoxy(C;-
Ce)alkyl, nitro, nitro(C4-Cs)alkyl, trifluoromethyl, trifluoromethyl(C,-Cg)alkyl, (Cs-
Ce)alkyl-S(O)m, R15R1sNS(O)m, R15R16NS(O)n (C4-Ce)alkyl, R1sS(O)m R1sN,
R15S(0)mR16N(C4-Cg)alkyl or a group of the formula (VII)

3

R11
X <CR9R1o>d
’f\mReRﬂa/
| Y
(v,

Rz is hydrogen, (C-Ce)alkyl, (C4-Cg)alkylsulfonyl, (C2-Ce)alkenyl, or (C,-
Cs)alkynyl wherein the alkyl, alkenyl and alkynyl groups are optionally substituted
by deuterium, hydroxy, amino, trifluoromethyl, (C,-C,)alkoxy, (C4-Ce)alkylamino,
((C4-Ce)alkyl),amino, nitro, (C,-Cs)alkenyl, or (C,-Cg)alkynyl; or R, is (Cs-

t her conpri sesPCT/IB2003/005151
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w@EBjoabksiny|! wherein the al kyl

CM1); 20 R2 is hydrogen, (C1-Co6)alkyl,
(C1-C6) al kyl sul fonyl, (C2-C6)al kenyl, or (C2-

?I kenyl and al kpamwiB2003/005151
groups are optionally SUbStIt& ed by deuterium
hydroxy, am no, tri fI uor onet hyl , (Cl-C4)al koxy,
(Cl C6) al kyl am no, ((C1- CG)aIkyI)Zamno nitro,

SO0 BRI 3MIei s AP PRBRIAPIE Pty SBbaRyey felterim,

vitvsF@iynamine, keifledroaiekyl, (Gr-Gulplkilsmomt ((wae)a}kys)hmﬁmot ut ed

By oA o

t rifl I@hwmgen (CxLCelmlkal, k4-CropuiytivalkylpfCo-Ce)alkenyl, or (C,-

%&él%ﬂl gg-w {'alkle?@ﬁ%%@ %gﬁ)g/igrc(ug%% %&Eﬁ%hy substituted

dgukerag, hm@muammmenfwd@hethﬂl (CarGu)allenl, @ 4Geaikylamino,

'i@“ééalﬁ‘%ﬁanﬂ%l Eﬁ‘zaéef)%ﬂla%rﬁpﬁg mtaﬁg%?}’%‘?g {M{B‘ -Ce)alkyl,
(mno @6)1&10@¢@mlhyi, ((Cl-Coal kyl ) 2ani no, i ’

(- sk Sk, S R AP ot
R@t'OWY Sm%tmbmqﬂam elatdl'onynaimpertdﬁMd)meMyId(@gen or
SR RhdC. CORIBRTING, R ahY G B G bETEE -

( GEIKVOGBaI'W@Q@mam@O dﬂ'utérluunmmxmydﬂu()@mdﬂ@) a(CkV]JL;),aIkyl

it A ORI o o B g i

t%m"FCP(GUPeQﬁ’é(v h{G2- Qedﬁkm) H#kG4) alkyan - (%)Ca)ak@baynmo hdeOXY(C1

ColsP IS &aREE-Ch %@‘e@? TAE By Baoramett,

(t'aftvﬂt%')%m)ﬁ( é?rﬁaﬂwl y@s)@lkwﬁf“,@)nw?%)akma(o)m (Cs- Cs)alkyl
t
S S O L R S (D) R Tl s B R R @nencc

(&lalkgb) al kyl - S(O)m (Gi-08)al kyl -S(Om (Ci -C8)al kyl,

R15R1 @)

RioN (O ibg] %ﬁ'ﬁigﬂs@w ) o e e

t%‘)a!ﬂ'k@aﬁw agyees @S)P&Mk?fn(ﬂs Cem%rwy@rﬁjd)alkyl wherein the
r%?% %prh@ﬁé Cygﬁy tmft%?y défferfat, BGhBkP Ao, trifluoromethyl,, (Cy-

'@95 e@é@'&@iyy(%@e)@adamlwI((%b&ikwh)zarheo (R8s gikeny, (C.-

d

SRR PR oI o SR Rl OO oy,

(Cl- c@yeaqn@ﬂ@ﬁfwch(nqc@pe ndy hyqrymms; Ce)alkyl;

(C2- CRigkkepy! . (C2- C6) al kynyl,

trifl uoromsf’hyl (Cl-C6)al kyl, nitro, or

ni tro{/aS&)al kyl : R15 and R16 are each independent!y

hydr 02%‘8(@),,;((31' CG) alkyl; 25 Xis S(OP;

ais0,1,2,3o0r4;

b, ¢, e, f and g are each independently 0 or 1;
dis 0,1, 2, or 3;

mis 0, 1 or 2;

nis1, 2, 3, or4;

pis0, 1or2; and

wherein the method comprises reducing a compound of formula (1lb)
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Yis S(OP;, Zis S(OP; ais 0, 1, 2, 3 or 4; b, c,
e, f and g are each independently 0 or 1; 30 d is O,

wad 2002046112 3; mis 0, 1 or 2; ngjs 1, 2, 3, or HKCT/IBR003005151

0, 1 or 2; and wherein the nethod conprises reducing a
compound of formula (I1b) WO 2004/ 046112 - 34-

PCT/ 1 B2003/ 005151 R2 | R13/~N N-CO2R14 R (1)n
(II'b) with a reduci ng agent, mhgreln R14 is
(Cl-Co6) al kyl, (C3-C10)cycl oal kyjl", (C2- Co6)al kenyl, or
(C2- CB) al kynyl wher ei -r—@bbﬁgyl and alkynyl
groups are optlgm uted by deuterium

hydr oxy, hal ogen, Ani no, | uoronethyl, (CL 5
C4) al koxy, (Cl-C6)al kyl am ((C1-Co)al kyl ) 2am no,
(C2- C6) al kenyl , (C2-Co6)al kyn {R trlfluoronethyl
(Ci1-C6)alkyl, nitro, or nitro Cﬂ CB)aIkyI b8 The

met hoavitafa réh@inﬁ@t dent\hmmeun R hi% (C&t@)@my{_, '(’(L‘J—@%?cycloalkyl (Co-
1 ONn

f
(‘Qw f%e'”@;g at GH‘&"&' %%'Bd%a'hﬂv?'hw fied plsyrmmhpEPUPS Brey)
Iaauoriauws%smzéaléy délﬂerﬁlm)ﬂ?d(dx!ﬂ r@lo%/?nt Bmid, ﬁiﬂd@ﬂ@)&%;@f(a

TR e et Ay éS%ﬂﬁ)'za”%mo R CA—-—,

&;ﬂumammw(w«g)aw tiiteb, fou hitrdeC,-CQaRyll ses formation of
15 the conpound of the formula (111 b) by hydrogenating
R2

a compound having the fornula (I Vb)
8. The method of claim 7, wherein the method further comprises formation of

the compound of the formula (lIb) by reacting a compound having the formula (I1ib)
R,

H\N N=—CO;Ry4

(R (1b)

with an aldehyde of formula R;-(C=0)-H and reducing the compound so formed with
a reducing agent.

9. The method of claim 8, wherein the method further comprises formation of

the compound of the formula (Ilib) by hydrogenating a compound having the formula
(IVb)

R2
N \ N_COZR14
Y
~
(Ria (IVb)
in the presence of a catalyst.
10. The method of claim 9, wherein the method further comprises formation of

the compound of the formula (IVb) by reacting a compound having the formula (Vb)
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N-CO2R14 N (R1)n (I'Vb) in the presence of a
catal yst. 20 10. The nethod of claim9, wherein the

waoredonods1iur t her conpri ses for ion of the corgEDIBROAfO5151

the forrmula (1 Vb) by reacti n “conpound having the
formula (Vb) WO 2004/ 046112 -35- PCT/1B2003/ 005151
NHR2 N (R1), (W) wth (R14-0O(C=0)) 20 or

R14- O(C—O) X wherein X is hakgg 11. The method of any

of claims 1-6, whereint npound of fornmula (Ia)

has 5 the relative stgreochem stry of formula (la-1)

R402C~ N NR2R3 (R1)n Eﬂ&)\ (Ci1-C6)al kyl; n is one;

R2 and R3 are each hydrogen ﬁ (C, -Co)al kyI and R4 is

(C -06)al kyl. 10 12. The net g8 of(V Bny of clains 7- 10,

e (R, ROk (T2 OFRONsHRIGOAC @Wﬁ@euﬁ')@; hBgs the relative

stereochem stry of fornmula (Ib-1) RL3 N NR2R3 (Rl)n

R, is (C -C6)alkyl; nis one; R2 and R3 are each

hidr ogEre meth6&of ﬁ@)dﬂclﬁlfhs 18NAhERER thécor{lﬁamgjo@}d?ﬁ%la (Ia}ﬁas
n

m 1, wherein the red uci ng age
]Tgeée@gpgﬁy%qqﬂagnstryfg °”°FH'§ (Bebhod of claim 7, wherein
t he reduci ng agentR,0s] it m al NgJRpUmM  hydride. 20
15. The nmethod of cl alﬁi ein the catalyst is
Rh/ al um na or Rh/C.

z
-,
(//

Ridn (la-1);
Ry is (C4-Ce)alkyl; n is one; R, and R; are each hydrogen or (C4-Co)alkyl; and R, is
(C4-Ce)alkyl.

12. The method of any of claims 7-10, wherein the compound of formula (Ib) has
the relative stereochemistry of formula (Ib-1)

PN /j/NRzRa
Rqg L/

) (Ib-1);
Ry is (C4-Ce)alkyl; n is one; R, and R, are each hydrogen or (C4-Cg)alkyl; and Ry3is
(Ce-Cro)aryl.

\\

Paat\\

13. The method of claim 1, wherein the reducing agent is a borohydride.

14, The method of claim 7, wherein the reducing agent is lithium aluminum
hydride.

15. The method of claim 9, wherein the catalyst is Rh/alumina or Rh/C.



