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SUMMARY OF THE INVENTION
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t her rei n

- beent SL AR eRndthabil ofine fitCastle R fn AR s>

dircted ar attingpouhd reptesenyeltbyHorlila &N,odr la&ster@mdomdr, e mt of
he third. aspect,, th resent .ipventign iLs .di rected

RgreRieR Bl ARG el e RPES BIPre 1 1) Corgh iF2

abﬁ@n 0 SRnatier vaables afehia defed ubdvedbd E/ormme(pt abl e salt

t her er e n

dZis.
LN O3 ekl mnsthe seborieptatdye Bisf PREuby piee L Gidhrie
BROME 16 HEonmRubUeprdsénted By FadmhiR )] &t adsdd@idomet,R@apr esent

invention is directed to a conpqund represented by

heFmasewicelly accgptabje g%lfet}l%?fswhﬁ‘é?m Xaris N> P ireeatdly ﬂl%%ﬂ% y
ﬁg%lﬁ}h @nd ﬁﬂe'btﬂep%rﬁglﬁ:s are W8 aBbe ifs BrmaAR Nt he

r variables are as defined above for Fornula (1).
| n arlnerfwm a9paets thsrpreseat IntrgHehis dapeed to aqemppnskigpresented

M 52 ArESSRd & 9. ﬁamﬁgéﬂaea@dacee%%fessem&%o@y

or a st er eoi SOI’TEF or p ar naceuti cal | Yy
*aharept)@bdi ¥, @dl the chervemblesmeieﬁnmbp@ fiyr Formjuda (I).

- CH(QH),

e e s Bl 3 i Thinhi gsp@Ethd Mfenthifio §diRBeED o
chinipeohd tepredemdfd@y Ebrinsla 6b) afr@rstepdojsomeh er a phramace@tically

>N - al > . f. j
?ﬁcs‘%be?a%e\lf%h%r?&rﬂh‘gelé %1561%%/1? éso gjja c n’cf1 ep gn g éﬁ{%}%’, did e
dstaémgﬁﬂ;lemamdeﬁhydjxhogem Fommildh@f)., net h oxy o r-

N LR PR b i

ﬂq@f3eé}a;mau<y@t | east one of R1 and R1' is hydrogen.
Mor e referably one of RL and Rl' is hydrogen. A
pr ef rPisEd @’}&J‘ﬁl\bf conpounds are those where X3 is N,

one OfrefRiabBMR' Rd R Sare EH iBESHdNT, hdISseBl BY@fi0, h§ddgen,
5-hal o or 5-cyano group. D %Hlef e?labllgchlbg §2a kyl ,

psihl, mredrosy 5 eyl Mose prefesdly R R 4 W@ﬂ%ﬂ??@ﬂ ontlys
hﬁ&g@ﬂ cyaﬁb Rk &ffbgead group of conpounds are those

Preferably at least one of R! and R is hydrogen. More preferably one of R!
and R is hydrogen.

A preferred group of compounds are those where X3 is N, one of R'and R" is
hydrogen and the other is a 5-halo or 5-cyano group.

Preferably Y is Cy.,alkyl, more preferably Y is a direct bond.

Preferably Z is —C(O)-.

A preferred group of compounds are those wherein

X3is N;



X3 is N -7 WO 2004/104001 PCT/US2004/016243 Y is

C Zalkyl; and Zis -C(O-. Preferably R2 is CO_4al kyl
w@eooany®d@ 4al kyl -, wherein the aryl ring is optT/o8z04/§16243

substituted with 1-2 i ndependent hal ogen, cyano,

Cl_4al kyl, Cl1.4al koxy, N(CO_ 4al kyl) (C0_4al kyl ),

- SO a and SOZN( CO_4al kyl) (CO_4al kyl'), hydroxy,
fl ué{f;%s—él h@"i’ %I fluoronethyl, or trifluoronethyl
subs‘ztlst—m@f))—s. More preferably R2 is benzyl optionally

bsti d_ w 1- 2 hal
par Frelieh Roissaiol Gt ol Why oD vhand Fias fyeRtionaly
subséglte(( A till up 'irﬁf% &ﬂéht) halégehf @faﬁ@l A 4Bﬁiy'l L 1.4alkoxy, -N(Co-

heter cyclyl optionally substituted with 1-3
4aﬂiﬂﬂ@bﬂdﬁﬁﬁi—9‘b@d@39dﬂm eSams(CoGalk {(on,lalky})j l@mﬁr@xﬁém?romethyl
i fluo tri
aiftegrotigy prEiopep et R RTR Y. Mool iR ben
optlgﬁ bst@&teﬂ@lflﬁpl%(ﬂal Kstituents C@m’tléﬂhﬂ(&:} substituent
alky1INHC( O) RO, - CO 4al kyl G( O) N(RL0) 2,
Whlcllmél}ablzm@yl@pne H&D%4-Tumgebeasipen. 4al kyl - NHSOZRlO,

et arRyRRy 1) Cé’ﬁg%%%%&f R B Y

inddpesdent HEBEE, c%lﬁf EJl palkyihfhagtbmethyh mlhﬂmaﬂnb‘ghyl tnﬂuoromethyl
substituted with i nde endeng % cl% oC Tyl

N EOIOLC - R x o PRI IR i DD a4 KGTICo-ally

94 1oy |

Rl e R ki o

4aﬁ:umthyﬁmaycs Jalkyl— Ml@m@ -&@n(al Jailk}@) eSObNR B, hto 6-

mgrgltbérgcf fl%/ygql%zlyclgi; %Egny? &@al | 1gp iﬁg%ﬁn ’%%ugue(nts V\)herem

phRESTiS Bﬂ%ﬂéll%ulb s?m?te@ 'w‘ithng ﬁld@}%ﬂd@hﬂia'lﬁgeh £4yRh0aYClalidyl, C.

group, especially -menber ed nitrogen containi ng

m]kekg,r@«f@@hq/lkyl@(l%uﬂkyll),l—rﬂ(la@m&ikﬂ ﬁ@&%mﬂb}’%%m@&ﬂﬁ

by ERCrom Ry dESORRIe: oF FaifhBmta) HRSARERE two bonds
orfH ﬁﬁé*&fr@&?&f%b heieféo}&]}@ F&y "oBMd)nally can form an oxo (=0)

Zal ky _ 4al ky1INR7RS,
sub@(t@rmoréﬁ:%ﬁ&@o@@k&m cooco 4al kyl ,

Bt sy yd‘?‘%@%ﬁé?’%@%ﬂ%&%ﬁaﬂaﬂy 4

8 ﬁféﬁ(b@ed‘lﬁir %dn) contaSRANRERRERclyberotyn ke tdod vixa ring mtrogen
het er ocycly en | CO. 2al kox

at@mb@nuomaléwsbstl @‘rwh Ighadsien fyigntg“ﬁﬁg%aq F‘I?PCOSQ}%’{‘W ut ed
G AMEERT S SO .
+aHSOIRIED —CEOWR/| T mkod@Cleliyl— hﬁ@@@y 4a11f3?1udﬁam§<tyﬁyHC(O)R

o %ﬁﬁ@”ﬁkﬁ“&, g b ER0; RETRERErBy by RIS
QRGBS SR B RSSOV, ok, o
pHkaﬂoQﬂ:li(y] gulbsiyncl&tg,svvlvdneln pheg/l iregpticnpheshstituted with 1-2
independent halogen, cyano, Ci.4alkyl, Cy.salkoxy, -N(Co.4alkyl)(Co4alkyl), —=SO2C;.
salkyl, —SO,N(Cy.4alkyl)(Co.salkyl), hydroxy, fluoromethyl, difluoromethyl, or
trifluoromethyl substituents, or two bonds on a ring carbon of the heterocyclyl group
optionally can form an oxo ( =0 ) substituent; or R is —NR4(—C0-4a1kle5 ).
Examples of nitrogen containing heterocyclyl groups which R® may represent

include azetidin-1-yl, pyrrolidin-1-yl, piperidin-1-yl, 1,4-diazapan-1-yl, piperazin-1-



i nclude azetidin-1-yl, pyrrolidin-1-yl,

pi peridin-1-yl, 1,4-diazapan-1-yl, piperazin-l- -8 WO
wWQO®4/10404001 PCT/ US2004/ 016243 yl, norphol i n-BEHUS2004/016243

t hi onor phol i n-4-yl, 1, 1-di oxo-thi onorpholin-4-yl, or

thiazolidin 3-yl; which groups may be optionally

BGHOVLER, BeeRETEoed ROy, et SabSH et
Emewhnb gupy mhebadptionsly Subem}tﬂd ol deéhn’@eialgﬂve or
pl p € I’PI ql?]rgeéllrsugsm@e% 'gr%g]?l tlo%/ R’ 1?819(? glﬁg{%ﬁﬂoﬁy Hasy!

oXypi pe
3 ( S)Evhxydlbm)qutyrabbfl Rdi pyrmndm-ylsp@meﬁdm-lemum of

%“H SIUGLTTE PR e AP RO PR TS B AaGypyrmotdin-

Byechl oro-1 H pyrrol o[ 2, 3-c] pyri di ne- 2- carboxyllc acid
] 1 ( %9(}1 %%nglg)ﬁlggﬁor}zﬂ\{e 1)nvent1£>n wﬂ%ﬂ rrn%)3(r¥)€ In%n{lér(fleld%re! this e) 2-

oxoet

éaﬁ&l%d% ﬂTe'e'thﬂMEé’ %piramﬁarg}d@mmm@n&o@mhwmneaacu d

- f b
ca@wy 4%&@%@?33‘?%@ %(é-hzdrmaeﬁ%nﬂaw de.

{hélﬁéﬂllaé atl slylﬂoﬁm?@mbqg YhidGte- zraatb&@haeasiﬂ l[p(mru-
are those lgresented g ornula

fluorgbemzy])-R(3-(=hxdrogymyrbdingt - )-8 OX?%Y%TWG

stere alt
ey SRSl 4 ARATREOHL 3 VY assoplatmnen

wowsenked bytRosneladdt be C, RL and R are each
i ndependent |y, hal ogen, hydroxy, cyaFo, Co-lal kyl, C1_
4al koxy, fl uoronethyl, dlfluoronethy

trifluoronethyl, etgenyl, or ehhynVT R2 is Co-4al kyl,
aryl Co- 4al kyl -, het X, C0 Aalk»F-< wherei.n any of the

aryl or 0 hetaryjt gs'ﬁ}- dpti gdal | y substituted
with 1-2 i ndependentX;hgfog oyano, Cl1_ 4al kyl,

Cl4al koxy, N(Co_ 4a|kyIY(Cd*4aIkyI) -SOZCI-4aIkyI,

- SO2N( Co- 4al kyl ) (Co_ 4al kyly), hydroxy, fluoronethyl,
di fluoronethyl, or trifluoronethyl substituents; Y is
o a@rpwgqm@;oramheweumm agoepighle saltlhgreof, wherein:

>N( Co, %%LfBé( 8%?( >la\l€57§?§ﬁ&% wnlaxﬂe) ot maa%%r@ but 5

mhen bonded to Y
t hr oulg’rml maarb eavhgadepenentiyn halogeRBh}idSO?ﬁy%fa@@éiwalkyl Ci.

%Q%fw%%xﬁéﬁ 1 &ﬁu@lngﬁwnﬂgg{o}élreﬁfﬂ %ﬁlehyl' iRy 1;

- CO_4rt isﬂ]oh}:ékﬁr aglfs hatkyl- \hh‘eryéﬁlm;a&mly whermh@nv pfigys atybor
?xgtaryi)rmgs ate optionally substituted with 1-2 independent halogen, cyano, C;.
salkyl, Ciaalkoxy, —N(Co.4alkyl)(Coalkyl), —SO,C1.salkyl, —SON(Co-salkyl)(Co.
salkyl), hydroxy, fluoromethyl, difluoromethyl, or trifluoromethyl substituents;

Y is Cy.2alkyl or —-CH(OH)—;

Z is CH,, —C(O)~, —O—, >N(Cyalkyl), >N(Cs.scycloalkyl), or absent; but
when Y is -CH(OH)—, Z or R® must be bonded to Y through a carbon-carbon bond;

R}is hydrogen, —COOCy.4alkyl, Ci4alkoxy, arylCi4alkylthio-, —Cy4alkylaryl,
—Coalkylhetaryl, or —Co.salkylheterocyclyl, wherein any of the rings is optionally
substituted with 1-3 independent halogen, cyano, C;4alkyl, fluoromethyl,
difluoromethyl, trifluoromethyl, —CosalkyIN(Co.salkyl)(Co4alkyl), ~C(O)(Coualkyl),
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substituted with 1-3 i ndependent hal ogen, cyano,
Cl - 4al kyl, fluoronethyl, difluoronethyl,
wa eiohaponet hyl , - Co- 4al kyl N( Co- 4al kyl ) ( Co- 4aP&yU$2004/016243
-C(O (Co-4al kyl), -9 WD 2004/ 104001 PCT/ US2004/ 016243
Cl1. 4al koxyCO 4al kyl -, -COOCO. 4al kyl ,

4al ba
Cl% XQP kyPoCe: 4%‘3%‘(1@ 4%%%@% Shstloagms R
hy@t8sCh alieyIt 5. SAUCLiatkyDpocishennl Gy zalkybsubsutbmts off twhdonds on

het y] £i onal !
a rﬁféﬁe?;]?(fﬂ)}%ﬁ ¢ he éﬁggyﬁ’@ﬁp@&' g@l@)ﬁ& ? E'S‘rnr ; ma%&}%)to (S ) s&bshtuent

3 N(C1_3al kyl ) (C1_3al kyl
éc;lllis){é aII\Hf?EEI2C %‘Jn@ﬁ{ ( gal {yl) ( atoh).
Cl . ik oxymylm;kzylkﬂ-wclgal _ﬂaﬂ(kydﬂkﬂ() SxdcydoalRsl, yqlroxyCz

albl 368 afiogyor G SROT-chigAy 0o

het 7 Qey¢ltly; Wherein a heter ocycl iC
nitrogen-contfaining R5 ring optionally is mono
subR1is byddgen hydexyCngliait.ragalony ¢ xmalisyl, 4>a|an>aryl hetaryl, or

he enzk/rl benzoyl, Cl1_4al kyl -C(O) - - S02C1_4al kyl ,
Yéo 4al kyl ) (C0_4al kyl), or Cl 4al koxycar bonyl

ar ylyiekein adntdsoplic ﬁm@exyicomamﬁlg/m@g aspttdmuyeﬁs IONGS

are optionally nono-substituted on a rin ?%8‘)
subsfiteigdan t@mmtreaemwk;ﬂm@m) benzgh, bgnz &Cl éﬁiy (
6! S NG R o R LA SRS A
4aﬂ<bﬂy)cﬁlt(bonﬂuaicbwh¢rsmdhmms nngsaarmwtwmuilyudmdq Slﬂ]ﬂtitu\imb(vmal ring

CaFROE G AR L, Boflo LoD AR T, ELsalkoxy,
%?%%@323?4 gﬂ%h‘?&r&% 30010t T, 4a1¥\§‘1'c!a.1%a1tnb91—19f)ﬂfvﬁfeﬁetﬂat no

varlab e Have general |y been i sted
qmtmmeedmﬁpgetﬂsaiqlrudedramhch vari abI e, preferred
npounds of this |Fr8ent| on inc

i ch
s ev e‘f’]éffrelé‘rtheég 1 R8BI e gt $e§"lalﬂj)g?ns°rsrgfrg%‘%nghaa logen

bdnti®M ﬁlh&ng%ftﬁfeé 8SmpHRIG —L2IRErh 8sbh dtRS preferred,
especi al l'y particularly listed groups for each

var i While the p‘lfhﬁrred groélps fcm egch mareabld lepyeigsneratle heradistes above
nat f e
R Pa g ARl bR Bl R et e
whikh k&ebrdop @ml Vaﬁ%bl'éiiﬁ Hdoheulei(T) is wmoeasfrah ameepkeferred more
ot herw se, k as well as other groups haV| A tle
Prpfeﬁﬁﬂ%n@silpkﬁe@@fg l§spesially o pasigiarlx 113@81869&935 o ?@&ﬂg'ﬁnab ©
Tl%ggt%ﬂ:\/ His ﬁ{\)f@ftﬁﬂ is iftBshelie n{c'l!‘ﬁﬁ Cill esiol +oRE BPFrfdNRore

ear or branc | nat | ons
prtef&:ﬁfe&Qhost pEefamd espeafallglaky pagicolaply listed| gmm)smst hyI

ethyl, propyl, isopropyl, butyl, se
pent@ﬁ usaddieqain, ynisse sieted aiherwisey ﬁll@ﬁC“%WR@ﬁ er groupé/ Lévmg

oSO SEELPUR e S it oo, s
melmobai‘h@n&hmns fshichemayripd Bneat QObréathed dr cpmbinstidng 'daereeﬁn
Examp es th alkyqvI nu%s 1ncﬁude methyl, ethyl, propyl, isopropyl, butyl, sec- and tert-
butyl, pentyl, hexyl, heptyl and the like. “Alkenyl”, “alkynyl” and other like terms
include carbon chains having at least one unsaturated carbon-carbon bond.

As used herein, for example, “Co.salkyl” is used to mean an alkyl having 0-4

carbons — that is, 0, 1, 2, 3, or 4 carbons in a straight or branched configuration. An
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carbons - that is, 0, 1, 2, 3, or 4 carbons in a

strai ght or branched configuration. An -10 WO
wWQona0d4001 PCT/ US2004/ 016243 al kyl havi ng neCT/HS$19041016243

i s hydrogen when the alkyl is a term nal group. An

aIkyI havi ng no carbon is a direct bond when the

ErA Palkyl

R e e
ha\tmgw hal bmbng is mdnrdmebemdmhmrm;a atkytlisi aqlnmd.glil@ (mnmctlnb) group.

and clic.s [ carboc cl es

andT| i? ‘?l‘%:'é ;}g"‘s u“@ﬁbc}cé’%lé 1}% ane VE C%ﬁﬁontg%ﬁlg
no hBetdadEn9aRd 'iﬂc‘i\.gietrﬁ!@ﬁo -, aR@tddyslid yat@tratédlﬂafbbc¥cles as well as

unsat urated, such as a bénzene'ring, to formfused

fused agd bly@gaelrﬂystwuc BuchBiserbrng §ypéaaes @aﬂ@@j@%@@snng that is

pargffiy §F NP E udihd peHRE e PR EER i iy, such

as BRHZBRBYE tdrbodycgs Jyokh Em@ﬁ@é@ﬂ&ﬂf@@ﬂkﬁig systemdas spirofused
particularly C3_$cycl oal kyl groups, such as

ring gEstesps- OBWP@@@f @islpalkyl ancbgpglpqyggm yings iaglade ﬁléﬂqyclo alkyl

s GE ARG AP ARy A AR bOGRRY) cydlofyeh, o
cydlﬁkfdnwfl,e@ycﬂdMlel agd devhhyirormphthatens) svemaatade,iiodinyg 1,2,3,4-
The term rbanoyl " unl ess specifically

tet]@@&@PPﬁgﬂh"éi’rﬁ% E"ela ans -C(O)- NH or -NHC(O-. The

ter fye i “hal eiﬁ“ﬂr{gl&&@é’ﬂﬁbﬁ& 61686 trRomiHRCard iBHRE @ﬁﬁhs
aryl groups are phenyl and haphthyl, nore preferab
pheff&ab terfHé&atbanroy! hatless )‘lpé'CIﬁ@llweileNﬂth\MthS@ hmn%t@e(/))
g&;&h ncl udes 5- or 6- nenbered heteroaryl rings
i "1-4 heteroatons chosen from oxygen, sulfur,

and TAE tdrRgeRy1? 'i‘s w@u GRowX HORRNANS Bhe preferidrylGroweie
to each other. |l es of such heteroaryl rings are

phényt sﬂlld nanhﬂ@ﬁymoreaw tﬂbWPhepy} azol yI i mi dazol yl ,

Or P ABsHn HsBREP AU jnb i REGistr | PR Rt 380 des - or -

meBWetedyteterPiityl HAgd dbyﬁa.lmﬁg n%ﬁbﬂ@ﬁioms@ibeem fiayh, ox&g@h sulfur,
triazinyl. The term"hetaryl"™ includes hetaryl rijng

anqpitegen ewhich Pﬁwnﬂéumﬁe 8qisAeBhiS RROUET S ERARPIERR] gich
hetgtrog];e}ﬂ us%géﬁse {thl?e;l?p prv_ﬁbjl?/ )?2& Plgl? Gi{},ge 2 g}})rin Zol p’ form

1sobmyd}(mmbtyl issthizeoliyl, adobly], dxadmmdilm alnadlqmlyﬂotatnaeolyl
Qqui nol j ne, qulno al i ne, t he
PYBA RV BRIy Zy BT He DYaFHL, ahb e il Jflilf‘cterfrlngetaryl

1nclLDEF REQRY ?ﬂngg w1t"ﬁr1ﬁsed claﬁ)tog{}é?%gesys@ﬁﬁ tRAYtYpdrEMly oxaﬂﬁﬁ

i ncl ude 4 mber ed mber ed sat urat ed
unsaturptads sush lay a banaenatieg, to |f<rmgs a benrodiisail hgtausrie For example,

het er o chosen, from. o0 sul fur. ~and nitraqgen.
eGPy g ey DO RSl S et R pEbH S
quibkAffeeshd MeQik8, another. Any nitrogen heteroatons in
the ring may optionally be substituted with

C1_hilgey ptheExiserplated, B ttraséheieypstyelic HingigShetererydy” and

e eal)fl%glaenf and include 4-10-membered, e.g. 4-8-membered,

“he%erocycqe
saturated or partially saturated rings containing one or two heteroatoms chosen from
oxygen, sulfur, and nitrogen. The sulfur and oxygen heteroatoms are not directly
attached to one another. Any nitrogen heteroatoms in the ring may optionally be
substituted with C;_4alkyl. Examples of heterocyclic rings include azetidine, oxetane,

tetrahydrofuran, tetrahydropyran, oxepane, oxocane, thietane, thiazolidine,
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t et rahydrofuran, tetrahydropyran, oxepane, oxocane,

thi etane, thiazolidine, - 11 WD 2004/104001
weERONAWSEd004/ 016243 oxazol i di ne, oxazeti di ne, PCT/US2004/016243

pyrazolidi ne, isoxazolidine, isothiazolidine,

t et rahydr ot hi ophene, tetrahydrothiopyran, thiepane,

oid%bﬁ?&iﬁé‘ %xa?e%ﬁlﬂedbyﬁzolﬁﬁﬁé @éob(&’ionﬁme RbdeIZodine,
pi peri di he, azepane, 1,4-di azapane, azocane,

te[rahmr@ﬁmhc@,, tetuahpdrottick yman, t}pemﬁ,atmm@ne azetidine, pyrrohdme

h hol 1

DB P B Ey AT APTEnG AdeRE 1 Rl R obdE Haickete,

oRbRAINE, Yipdrazifid, hofobipel2HR, bBHholié, dhisfGbrpdline, B, 3idhe
sul fur-containing rin Thus

tetraltydzsonpepdaterand she ke 1831@ @p@mples of heterocyclic rings include the
d 1
oyhﬁfz&i"ﬁ\ﬁ%% Q FHeongﬁP ?odtahf%fﬁ?ga ?hu& ?ét&ﬂ?&x%ﬁ%ﬂaﬁk%e 1Foxide,

hi onor

tetrafiydadtiiidphéne- hpydiatide, J:hmtmrpi@hné etcﬁ(&dw driombipbplinan;1- 1,
1 -di oxi de, ﬁhlazolldlne | - oxide

an
dipridsEHaydrRebippYiagt Logxide t%tfaéwglroélaowﬁ%*ldléiil@ald@othbaezohdme-l-
o8l %ﬁ@ GMiakd1fdifd-P9Sdiod1aE arel 800 gﬁ@&%ﬂ Q& Ué: hét%roc%lﬁprmgs The

I'nél udes fused ring systens and can include
tevaf‘baerpcydlic” atsorigeludeatiused ringrsystedns yfmd) ca:rf unlclujzle a carbocyclic

ity nﬁlg{}lﬁl &;g‘fgﬁﬂy ﬁg#lglryowgﬁuéage ot eaér o F%ne rmg, O Form benzofused
heBerficyildRY FoPedariplb, em-q%/ai@ n %eh%cﬁ@hﬁéi rtgyaiduitdline,

tetrahydr0|squ|no ine’and the Iik Conpounds
tetxdg@mlmnméméuandﬂm/hl@ont ain one or more asymmetric

opt i oo oPtiok SR by LRSI RNl Bifers anc

mayithis ps3lsb ke ddbetdoaiceDdl cptiasl ivsthérs aThé PRiént iBRHbE
m xtures, their substantially pure resolved

inglndeftalloweh possitle digsterioniess obabes their rassHs Buxtarg, their
sugg}%t[%@lg%ﬁ 1%?%1'\% 919391%8&&%%6 tlﬁgsls bg %&%e{fﬁé 15011{1%% aheve

phatredcentitudly asteptatde sadBrthater. (ThsiabdwnBormiite (Ip fs&i‘h@ﬁ’h w1thout a
i.nvention jncludes all, stereo

i soners aof For )
defRgiveriersRsRemtsiy A pytake eiHons! a8 BFesenlhedign includes)l
stéf‘é’(?lgg}ﬁérs of P?n’fﬁlﬂé gﬁ afd ﬁérﬁfa@&iti%ﬁ’l'[ﬁ%c%e@ébl‘é’%hﬁs fﬁ%rci:of Further,

i solated speci f Stefeol Somers are &l so [nc
miBtrehef S.tdrems@nms @s wfelltak ésofapent dpetiffic sprensunere sretdwdintinded.

L epare ch.co nd n racem zati on .
DETAEF Folty bR Db oSt lBkES S Fatpaindt pein
usﬁffg‘racémﬁ@atlo@lr&%ﬁhéiﬂﬁoﬁ BERcRIrOCIBHIERD tRGde sRAled 1H‘tﬁ%tah‘f he

stereoi somers. Wen a tautoner of the conpound of

predictanizuch progedurescanttiea rprxélgenf sterppisotiesn i ncl udes

o BREFA P P B GBS S0k e iRl o

md’@@&l ahiy @abditle tiANK e ran& bﬂérﬁﬁcﬁitiéﬁny\h@%ptaﬁ‘fé%ﬁlté Jth%reof and
nmpound of Formula (1) angwfharnaceutlcally
mléEJé@SptﬂlalﬁP% e¥eant yheparpeeaifiralbydrawnor stafed otlgriviises

R U L R e

thakedfyquést of the femh vesdlvatbsadr fobynim phic fferrﬁs; kheqtresdns 1rﬁ'9t1t10n
ticul ar I|n1ted o long as_the solvent is

m@ﬂ@ﬁsm 8%@&?18 avwes Rplympinbic fogps. ez\ébﬂzﬁ @f a gplyqyt that forms

th€$d13d101s noR hARR IRy 1RGRIIAB G0 asthesd il &R 1§M§c&8§9ally

acceptable. For example, water, ethanol, propanol, acetone or the like can be used.
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-12 WD 2004/ 104001 PCT/ US2004/ 016243 The invention

al so enconpasses a pharmaceutical conposition that is
weoeopni®ed of a conmpound of Forrmula (1), or a PCT/US2004/016243

pharmaceutically acceptable salt thereof, in

combi nation with a pharmaceutically acceptable

ar el vehlih ‘Fl{s@@ﬁé’orﬁ @se%%g}ﬁ OhdceRtical §ofﬁﬁ5§?ﬁbl§ﬁﬁt pf a

C
phar maceuti cally acc carrier and non-t oxi c

cotnpeisaipefla coﬁ:rqioluyd ef Femtulav ), ajmmhhrmdceamaﬂlyp@mpdalﬂe salt

Formula (1), armaceut | cal | ccept abl e salt
thereefy @cﬁombfvwlé’&)’@?h a&i‘Wﬁe‘Wﬁ? 8%/ éﬁ?&é%eeﬁbodl ment ,

t he p.oyeRl @8 ?Qém@?ﬁ%n@nsm eMhdeufitally acceptable

conposition for the treatnent of disease by inhibiti n

canyley end)e non-pixis thiempyutically effestivetanmaynt af & eemprundfikosn

GRS T e o

hy pevibiepV#ewithin thiy PedteeabémbodiRbite fHedavaitios ieBcdfipasses a
tissue i schema e. nyocardi al jschem a conprl sing a

phpT]mcnatmh@cvr@msnt}p & thsttesinacrs of disease Ry dnhibivng gl ysegen
t tically.
P GG Y B BB brp O OUREURTS s,

hyp&elyeeiia, Eﬁﬁer&}&ﬂdeterolleﬁﬁM@mﬁnsuhhémaalmneﬁtm&wrmas alts"
refers to salts prepared. f{lom phar maceut.i.

hya@wﬁwabqttherﬁ&%erpaﬁ PEU’E%}%%C FPafeg- dRYocoiiLa lﬁsmiﬂo?ﬂiwg
fg{nﬁﬁb%uu@aglg% g%?tdmé’@i?héxod’hd' asncea%séicqxleﬂa}san@@my ESRANE iabunt

can veniently prepared from
of phmpumrdeoﬁﬁocmhla}(I)aonephaMaeeMEnuy @Gﬁptabla§e]é therend] udi ng

i nor.gani ¢ ses and an a ts .derived, from
R R S e A e b R R
phﬁfi‘illa"ébﬁ't'f@allgj ABRBEabld forPRddicBASds orfa8lds] WhenQhé BdtBpound of the
hi um hagnesi um potassium sodium zinc and the

pr¢srektensq1tm is gadic, it doaresyondingf sakticen ba penvienientiprmatad from

glgl?a[%\gli ?a}ly 8&3%8%%’6 n@@eﬁ 10%8 S(IFSU {Hcac i ﬁgg%mc%%sés and%?ée{rﬁc

bafRN ShRX&iRaFRM bt lﬂ&gaﬁa |bt1§es diclidd di@hitwng eﬁ@mdﬁﬁm
and tertiary amnes, as well as cyclic, am nes and

cals{ipeGopRArdts adiones fatieHereus Hthivay Mpgres B MofR§siug, godium,
stcyanhq?es 101% e&lt§ “PE&mﬁl‘d}lg gre%?r&faérg iy eﬁﬁaoﬁ'ﬂﬁf %ﬁﬁlﬂ%' cal l'y

toxic romwhich salts
magaemhm ﬁamﬁdn b $adiikem 341¢H. rﬂaﬂte deﬂvﬁdﬁim pha‘m’ﬁafceum&llly
chol i ne, - di henzyl et hy m ne, yl am_ne,
acoepifbly Wﬁ@ﬁmﬁ% SpHa Retes meld sa’é% rgmrafoseé9 ) and tertiary

anﬁﬁc% Méﬂfbé“ ch@ta 1}16%%@ s @8R Red Mhﬁfe?é’ﬁdﬂ‘%&%ﬁﬁﬂ&e@ccb&nng

perl ucam ne, glucosam ne, histi
andh yyirthmud rSBbStltlﬁeqb a:mp}dsa ithree phatnyeseutes allmccmpt@llm@aamm @on-

o BBt o SRk Rl CorBBo Rt praiRy FARecAfhe

chBﬁﬁéTW maﬁ%methﬁalmaﬁme %ﬂﬁ?Lamlﬁé QUL gRhigo Aol e
. Wen the conpound of the present invention is

dlmathymmnq@ha@olr cthepolaiing e@almedlemmebé’ laylnonphading/V-
etlﬁriri) E ne g uca rlpe?rgfr%gseagrjrtnlng e}us’cydm c }%Prabaa?lln%e nl(s)cl;})rog})l(l% ine,

lysine, methylglucamme, morpholine, piperazine, piperidine, polyamine resins,

procaine, purines, theobromine, triethylamine, trimethylamine, tripropylamine,
tromethamine and the like.
When the compound of the present invention is basic, its corresponding salt

can be conveniently prepared from pharmaceutically acceptable non-toxic acids,
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-13 WD 2004/ 104001 PCT/ US2004/ 016243 i ncl udi ng
i norgani ¢ and organi c acids. Such acids include, for
wex@apbep1 acetic, benzenesul fonic, benzoic, PCT/US2004/016243
canphorsul fonic, citric, ethanesulfonic, fumaric,
gluconic glutanic hydrobronic hydr ochl ori c,
inc ItF‘gZ]Jﬁlom organ‘lc allc& £ chqglldk ﬁgﬁ%&ggoggg%nglehéécﬁig,
beﬁ&ﬁé&ﬂﬁ@ﬁicheﬁUiﬁQts[imﬁmorﬁl&lﬂoﬁid:[ tltnc ethan¢satfonic, fumaric, gluconic,
p-tol uenesul fonic acid and the |ike. Partic Iar%%whc

gl%&t@lﬁehy@abrarréc @wmcalomﬁﬁ%}h@%}ﬁcec HYECORAHGR

t
e roult ARRIC il patplo biiohc) Aoy, Bt sBifmGE
tamha;pmﬂeeeﬂes@ladmm@d amr;he likee Pprtiefilarlyiprsfeedatieddtici n

stantja pure r .exampl.e a Ieast 0%
hy &9 @mwfk»fdlé B l%ﬂo P%P%Q f@gﬁ?ﬁ ﬁfy at

| ea%‘i ce8He Bih Lﬁl% 8f ForBful ATyl Qﬁ‘t%ncié@lrfor ﬁﬁdrﬁﬁbedﬂ@éll e they

arnaceu i cal conpositions of the present

are pwkmhlp procvuiqi i s swntldlbslrrp\ug ferny, o exEmpled 1past FOYorHIS
it Bl IERE TSN ehflivdy RGRPLSR rine O e GEL B8lett for

wefght bhg§). and optional Iy other therapeutic ingredients
or adj uvant s. The conpositi ons i ncl ude those sujtable
f or The gharmaceetical comm;t&ﬂs of HiePreseRbiny e COFIEIEAi ng
co R SRFRan b LR o Ak AR
as @i YctfieiBfredREE a\phhlhnacehﬁmaﬁyl acm:ptaiblz qaaidri andloatloﬂraibftqther
and nature_and seyverity ,@f the conditi &qs for ? R 1
thergpeutig fgredents @1; g vats. eg@mas%laﬂg weldg those Sb‘-lﬁdé) ¢ for ora
rec?%r%ﬁ&'af 'aﬁ@ flﬁ%lﬁﬁﬁﬁ |s¥b<§ﬁ'érfe%9§ enitPRusc@afland
|strat phar maceut i cal conp03|t|ons may be
intcayen@s) edmimstmlen aftheuigh tha maost sultaiblmgetefm eny givgn case will
repar t hods we] n
dobgmdl iy ARtigalal Horad efiee At e EBtnsd Rreogh e f i e
acﬁd@lngﬁﬁleﬁhﬁrﬁ%ﬁ%%dlﬁ@ﬂekéd mﬁ%hﬁbhﬁoneﬁ@eﬁﬁefbﬁﬁfyﬁﬂhable for
e ne

can mbi as the active |ngred|ent inintinmte
oraaamnmlsmlom The pharnpvantinat eempesations anay ke cony ewipril e esegted

e T

ph&@dche formof preparation desi red for
adm ni stration, e.g. oral or_ parenteral (inc]uding

i nt rlmraaefag@)the copreends ek yAaihEL @aph@a}ac%w&l% agqeBible
sal(l)sf E: fg @m? %g Pg)m‘pﬁ]xg(? Al 'll.h]g ek in ?&d%? ﬁleiﬂﬁﬁlqteaa?lmlgﬂu?ccﬁfﬁh )

or ora tration such
ph@@méhtﬁfal caraiengicerding fb&bheérmoﬁdqihannmtracai wumpaundmg

edetern1ned amount of .the act r edi_ent

}quﬁ%r hg q;?éfrlercrg% R Wdﬁ"sVW Oﬁ‘iné g@?ﬁngalgégl tge form of
préb%i‘ﬂi%ﬁ defitedfol Féﬁhﬁﬁs&raﬁén %5 Ak Hloh gﬂren%?al f{‘lrx%HﬁﬁfgniﬁtrQ%nous)

I'n an aqueous [1 qui as a non-agueous I'iquid,” as an
Thok, the phamtaeeut&aimsmpm,tmns ofithe presemitipyention i bé prpgérded as

S e R AGdi L] on Lo Lhe, com RS 10R29S LR TP cach
coRRARHiARE BHdeAhinéd aneaRtFhSactidb tiserbdighite Furth8@heal SO

compositions can be presented as a powder, as granules, as a solution, as a suspension

in an aqueous liquid, as a non-aqueous liquid, as an oil-in-water emulsion, or as a
water-in-oil liquid emulsion. In addition to the common dosage forms set out above,

the compounds of Formula (I), or pharmaceutically acceptable salts thereof, may also
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-14 WO 2004/ 104001 PCT/ US2004/ 016243 be adm ni stered
by controll ed rel ease neans and/ or delivery devices.
wab@4/1e00posi ti ons may be prepared by any of tPEI/US2004/016243
met hods of pharmacy. In general, such nethods include

a step of bringing into association the active
be a&&ﬁrﬁ&%ﬁﬁtbg\@ohﬁoﬁ%egﬁger ﬂl@instaﬂ%r QQI'R%HI Hé’dﬁ@és qme or
nore necessary i1 ngredients. I'n general’
compnmnsmst mayibe prepaed dyangdf thy mmhdidsrqﬂpiaamm:yl i genseral] spch

X t he actjve. |n r edi ent th Liquid.carrier
mehods WQ\?@F aiier Sbbrsgnd B pnat e deby ngredient il
caﬁﬁptﬁah@ahsaﬁltemvcﬁ%&ehbaéssmaﬁ@%maﬁ@ Iheneesitkhed
presentation. Thus, the pharmaceutical conpositjons of

comppsitipmaaze praparaddy unifotralyend intihatelysdaitingahe getive ingredient
. b F
SR BB SR L08R, RSP bt

coSRARAUNERas ifrertAd iesiredl presetatigmhar maceut i cal Iy
acceptable salts thereo can al so be included

pharlkas.dhe pmnac%wglmnmélﬁ@nﬁ? ot @WV%PPWWFIH BAe
t | ] Th
ol Rl Aol ARAU bR oA KL RIPAY B IO o
phsmiacdutldallg atekptabie sa@)ﬁ&here@( ﬂ?heloempoﬁn&nif Rd)rmafar(i[)e 93

i ncl ude | actose, .terra al , s cr.ose, at i
a@éﬁceuﬁcagztapwpt%&:%%aﬂta% '%etlgﬁrlé@el Pé‘%ﬂ“ utigal o
coﬁgbgtlol@ﬁﬁ%hﬁfl}a‘ﬁt)n it o? ﬁ{oﬁ‘é &ther &%&pe%ﬁ& agtivdiP,

anut ot | ve oi I, and water. Exanples 0f gaseous
comaomi@rs | ncI ude carbon di oxi de and nitrogen. In

prepar i osition r o dosa for 20
RGBT FORIO R GPD s Setiprap i, TR o
ga& XBRhSes H@Oﬁﬂ,caﬂle)@l%ﬁlde RictoSe, tédrs Ql'BQ' ﬁwros&'t@l‘éogélﬁﬁh agar,
agents, preservatives, colori ng agents, and t

peetty abasia SegnesunStearass, ahd steprig acid. pEémlﬁﬁ pﬁh@mé G@ﬂﬁle@ﬁsﬁf@
suspensi on XI T I

sugat ﬁrugspean ta crng,hoél%/e ogluaa}lg(ri%’astgljml%gr sl’es ci’f‘% ]Le%ug @%1{1] FS %lgcée

cambhumﬁ@arﬂr@mug@w ng agents, | ubrl cants, binders,
di si ntegrating agents, and the Iike may be used to

for M Bman%the&ogweﬂapla% foppral dasser forgn, g geRvenient
éﬁ?f&%éﬁtf&%ﬂ &%a&ﬁ%’ l?{)fmegﬁ? eQ:gm Qggvﬁtgfﬁ?ﬁgg oils, alcohols,

dm nistration, caps
ﬂapasmfgexgeﬂtﬂ; plread:rvdo&a,g@lormgt@em eandkﬂ;xe hbé mdy be used to form oral

lig gtﬂrgéaagaetﬁ;té];s %ﬁ | %Sg%l%}éeglg%ys %’ﬁﬁg‘wdo %&ngg ng'lmler)é 'such as
staRPRAGH 4 %mch?&?é%lﬁﬂ@ Sellufdsk Athuehts C%%ﬁhﬁﬁ@ Qgetnt?se lubricants,

conmposttion of this invention may be prepared by
blnd@rspdlegg@gpatmg ageptsdamighe b}m ey &k lugedsiotthrio weal selidrpreparations

suCAsHRN et Aules RO DI BRGNS prs® PR repigy tabtets

andBERURS arel th@ p@e%ﬂrédeormwssgd Wiifs wiherébyf 088 phhi@iceatidaPéditiers
such as powder or granules, optionally mxed with a

aregippleyed. | Qpfianelyit tablets anay Tt Jogtedtby stamdarsicasugeus argogaqueous
tec%mqﬁer_ sing

A tablet containing the composition of this invention may be prepared by

compression or molding, optionally with one or more accessory ingredients or
adjuvants. Compressed tablets may be prepared by compressing, in a suitable
machine, the active ingredient in a free-flowing form such as powder or granules,

optionally mixed with a binder, lubricant, inert diluent, surface active or dispersing
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-15 WD 2004/ 104001 PCT/ US2004/ 016243 agent. Mol ded

tabl ets nmay be made by nolding in a suitabl e nmachine,
wa@2iso4e of the powdered conpound noi st enedP@i/UR20841016243

inert liquid diluent. Each tablet preferably contains

from about 0.05ng to about 5g of the active ingredient

I i ef. ' 1

oG OR BRA By B RS o g BB RALBAES St o
thEpowdaradpdbmpownd mpistenad with anritehdadd ddnensr &hch tablet

admnistration tg hu S nt ai,n fr.om about O.
ety cen g BPmatent G Oagent oot YR ORTAN Figragient and Seth
sa@RR 0P Eﬁﬁsﬁie%réﬂaﬁhb@}%ﬁfﬁﬁhﬁﬁbm%%m.OS}B% ERHue 5 g BRERIdcVe

whi ch may vary fromabout 5 to about 95% of "the total

ingmdposi tion. Unit dosage forms will generally contain

from, about to out. f.the,acti i-ngr edi ent ,
typr Ry g £ B gAY o O ATl B s mey
cRPRBontAHITB0. 52T Bbo@rs g IO agehin compeutided atith an

conpositions of the present invention suitable for
appsersTRfetng) congemHeTH agouat plpmarigsynaierial, whish gpy@ry from about 5

BRSSPt
frémrabextalmpd ®©, abohy2ir efkiyip acopyel ingletlisch® SypicaliyA5erss SOmg, tEmeg,
| b d | | [, liqui | yet hyl
2@ amEiione xolpeb b SimerpidoDenBEL ther. o
pr eSﬂaﬁﬁ%&e&ﬁcﬁ%@nﬁ%s&%ﬂoﬂé%ﬁﬂ@ ?re%éht %‘%}‘lﬁ&}}] shif®le for parenteral

detrinmental grow m cr oo [

gani sns. Phar maceuti cal
adnonjstratidr mag be prephred s eslations ensespensinnsof the bétevef empounds
. i njectabl.e. . use.include sterile aguequs sol utions or
ingy e A RyRE SHReRR AR e SUREAS 19 BB S an be i n
hydRéx RSP RIluREE DispeRNE 8fiSalk®be pRBarRd e FRRERNARUR
preparati on of suc sterile i nlJ ectabl e solutions or

palygidens griepls, land miktugesdbereofineilsi Rartherng preseypiéve wnbe
. o] il n e effectiv fluid for
mgfg@%/d %’f??‘?l%g hleldl%Eﬁ;jlh.l‘ghfﬁnil'leggr % alrorrfg%lézﬁc{oitr%aggﬂscionposi tions

mustPHaemsdeatit4 cun@esitibheo e pickér® idveafiomBuitibiclod irfedditle
storage; thus, preferably should be preserved agai nst
use Rl ae AdtcoHy selutipnspr Gisprisians o Fydhargieke, thyeqppsitions
cag%%tiﬁ oA Uf %{HHE:' pov&;]a%f‘s ﬁ?fﬂe'eﬁfepgﬁ?aﬁgﬁﬁl%ﬁﬁr\éﬁ% oPduch
i spersion nedi um~ cont al ni ng, r exanpl e, water,
steilb anedtabl@edlyiidns(ce dispesions eioal] cazeqyd fmed igkytable famadmust

l'i qyi d | yet h I , tabl. ils, d .
begiiehls op %#ﬁ{q%%?ﬁ?ﬂgfé%?%o’r B ée%%ﬁtaghjh?ah%%&wm
cofpokfiBnP B S sty fiddr O &ABitREs blin@nd QEMRSHdRRbSs; thus,

for topical use such as, for exanple, an aerosol,
prefeesty shouht eepresert et dgamst thesbntaginatiogeetion of midieorgarkisms

Further,.th onpasitions can be . in a formsuitaple
sl i QA Pl LR AT 601 Be SOt SE I PRITHOP b gHe
colBnike fBF SRAIRE watdd Eﬂhéﬁdlgpoiydlqgfgpgl?@er&f, prop9tcielghycol and

“or _a pharmaceutical [y acceptable salt thereof, via

ligjichpelpiethplent slypelhcwessiably oilst anddyitable mixtuessdhpreel. a

cr eaﬁﬂa%hac%hﬂgﬁ%g}npbgitigﬁsemﬁg (pjregé/nt iargvrgn fon €an be in a form suitable
for topical use such as, for example, an aerosol, cream, ointment, lotion, dusting
powder, or the like. Further, the compositions can be in a form suitable for use in
transdermal devices. These formulations may be prepared, utilizing a compound of

Formula (I), or a pharmaceutically acceptable salt thereof, via conventional

processing methods. As an example, a cream or ointment is prepared by admixing
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materi al and water, together with about 5wm % to about
waowuXe1 t he conmpound, to produce a cream orPCI/NS20041016243
havi ng a desired consi stency. Pharmaceutica
conp03|t|ons of this invention can be in a form
Ipthﬂﬁ:l rﬁatfel%l anﬁ%&a l ggtﬂ%%ﬁﬁ%%dt%%ms LBbM 10RRY% of the
I's preferable ‘that the m xture
cofr@:bﬁﬁd 4o pfoddose cmumpnmﬁtmnelmw@n dabbd comsisténsys
i ncl ude cocga butter. .and other materials

S o P IRHRGB g POYRE STh s S0P ERYeTEEN FARPAB IR & Sheahls foy

reéthre[Mn Btiddd \K/ﬁérelﬁqm g {5sR%05E. ”RQ§b1tefé?5bl¥Vtﬁa|ﬂ tHeNBixture
tened or ne carrier(s) followed by chilling

foam:iumhdxpae rsgppasitomdsd Suithlple gaatiers ioplutle codoe butter and other

BRSO SeRT h3h LB A REpO DAL R Kl

byARBE KRk Hehe S ARIticIDYEh AGLIERADr melRd chller(s) followed by
i ngredi ent's such as diluents, buffers, flavoring

chilngeed shgpingansioldur f ace- active agents, thickeners,

| Ubrk AR Sy 1PRESSHALER ChRRE kA0 e ARk S

formglhticie ek @ibeg ABeVe ﬁlﬁlﬁlnfchfdﬁ}ﬁsaippmj)ma&o bnocmoie dddittonel
bl ood of t he i ntended reC|p|ent NPosSi t.i

capi dRgradings éu@(ﬂﬁ%hdﬁgs Jrutiesss ﬂayoarmg(arg)entso‘?lng ers, surface-active
agBii3 ARKENL G dinROGERE AR, BRlihaDahERidaiRY afd £ 1€,
er or qU|

prepared i po concéntrate form
Fu@baenatk) gltheuhd;m@nts lcew bé snctmiet] h@ramﬂdtethe cﬁﬁrrrﬂllﬂm;}sdigmp ovith

bod )
o oot ok Belispesegininty ovaps it BepainduFviBRuld ofbmuta
(I)a&; @ﬁﬁ‘ﬁ%ﬂa&&itﬂéal?}béﬁégptgbﬁ Bt HRr QT %ﬁy 440 B@ brepatcden boﬁ&ér or

For exanple abetes and " hyperglycem a may be
hq(afd@mccsmmtqfqrmeat ed by t he adm ni st ration of from

abo the co Rey k

oo SO e BE e B O e p e A BB of
boahedight peddd3edre ﬁﬁifdllﬁﬁ thePegatfiant. of Bhdatoae liydicated conditions, or

hyperchol esterol ei nia, hyper.insulinen a,

altgipgvely gbetef uns Hyahort hRFdwticnitnee fas ciaesampley diabetes and

R 2T By PRSP ek BOLERLA 7Bt P 0.1

5 Ogtggchﬂthé)c&ﬁpdlmd&ﬁg@mgramm blodwrmtghdp@lefayk%ﬂ daigraativelfy about
0 er day, or, alfernatively about 0.5ng to
0. 5&%%& ugé 55@@ pritcERar dgir Saial}ar& bypegclm%%féqrgle%@

hyggffﬁs\ﬁﬁﬁfmfa lgﬁdéﬂﬁcﬁl)fﬂeﬁegﬁﬁ? aRY &1k ¥is ﬁnd/ssue 1fschemia

articular’ pati depend upon a variety o
e.d. acyceaslidl icheadiangay beeffgtivelydmateddiyght adrgmstratibn of from

h , t d t te of
abaii-i e 3006% e FepmOwi ek i Gl o Uy RGP
. an@%u%@ aﬁ@ﬁ’c@'firﬁgtd)szohhﬁSE%EIBéﬂéhﬁﬁerQ'l'a?ease under goi ng

t herapy he conpounds of ~For mul é and
pharlteomdeistoatl] joveayes phai thespseific sloshisy edbr anyrpgytigydar patient

wi eBﬁn‘g‘thf’&loag‘é%‘ile%’pﬁﬁtn %,tﬂlgrlg?qgé 152 feed: vod) MO0 Bendr) heattn,

sex, diet, time of administration, route of administration, rate of excretion, drug

combination and the severity of the particular disease undergoing therapy.
The compounds of Formula (I) and pharmaceutically acceptable salts thereof,
may be used in the treatment of diseases or conditions in which glycogen

phosphorylase plays a role.
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invention also provides a nethod for the treatnent of
w@2aissemse or condition in which gl ycogen phosptiDuyioase16243

plays a role conprising a step of admnistering to a

subject in need thereof an effective anmobunt of a

co "pﬂ{“HQQPé)fnveﬁEﬁ)&{‘%éoap&#dhebQ IefhANBE IR GRUGARLE Y disease or

accept abl e salt ereo seases or conditions in
contlitioh i whidhggpcqyen phosphyitydese playaysola comipeising @l stepeof

di.abetes (incl.udi.ng Type | _.and,.Type |1, inpaired
odHERLEE ¢b  artifcet Hestiliene Fodreii oy ARqeaRRRRgof
FdzRiup (1% 3 b PRSmSIeRiARy REdpRBRI Y théremhr opat hy,

retinopathy and cataracts), hyperglycem a, )

hy pdpiskaskes et eanditensis an which@lyaegen pht@p%{@rylase plays a role include

iR BB e, L Bl T TR ORI ROER b oo

anldl el € Sopliedtidad sﬁdhrastx@@ropatﬁg,trrepnio thyhep@opdtie e a
or diabetes conprising a step of admnistering to . a .
caiaftaehynenglyewsaias nmerdplegisralemisc hyRFEnSHSIHY, hyperdipidemia,

und of . . oty is
EABRN lerdsPloRY Sty eclim ST BIREARRAERLRL. . s a
met Hpigk hoentidhealr woeidts omethbd doathe trestnient af hypenglpcemia or
.denmonstrating pre-di ahetic hypergl.ycem a or inpaired.
dl@b%&@@%l@éaﬂ%ofd aBHPIStCENE P &S %&S l%fle%tf?rﬁgg%?ffmve
arhQu o??j leﬁ‘?&uﬂd'bm%u%artgf 604 pRRnBEEBRLIY Scceptable salt thereof.
prophylactfc anount o con%ounc of Formula (1), or a
phar Reciauéentznl dlso movidpt atnethod Sai the phaventadn ofdisbetes in a

h b eiripgﬁgggt{lrié)@%-réﬁq\%gg ﬁygeégsrit:]%ﬁll%io& g%p%;?e% gtllrJ.goasg to Qrtangef
comPRRI PHESHT MmMKRMELN S k@ ect iRhORT BSGbLADSHTENE
tissue ischema conprising a st ef of adm nistering to
prapindadtisramgunt ofie eempdiad @b Foamulaipeen 4 Rharmaenyticalbf acgeptable
ound of Formula (1), or a pharmaceutically
Saﬁ?ﬂ%ﬁ?@bl e salt thereof. The invention also provides a
met hpigb iafertindil@srevided 4 @Btheddor thekleamiangof r eper f usi on
injury, conprising a step of adnministering to a
hypgrshelesteralemize ByRarasdirmin hypedipidemya haaﬁ%ww@f a
. : I . j .
wGETRAALs O (R P o i UG RERUAEEALL Y, s prn
nelet ehanse anfeffectivagmoind 06 cérapontidao fHoymular(Dgaor a pharmaceutically

pharmaceuti cally acceptable salt thereof, in the
a%?@%hqaﬁéﬂfthﬁfeog condition as defined above. The

i nven?é' iﬂ?ex?ﬂcﬁ&lﬂﬁ%ﬁ@ssa tR&0H D2 cAlticdroetRAd Bfiowing
Formula (I), or a pharmaceutically acceptablie salt
repéréirsénd injury, ¢omeprivangLd siat off anuhistering ¢ & awtgedt i peedtthercof an
ef{'ercﬁeet: arrr?lgltmtocff a%o%n%rolglll‘ BPIE‘ orfarl?lladﬁf, 'or g%hgrtr)r?a\égﬁtiéaﬁg acceptable salt

thereof.

The invention also provides the use of a compound of Formula (I), or a
pharmaceutically acceptable salt thereof, in the treatment of a condition as defined
above.

The invention also provides the use of a compound of Formula (I), or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the

treatment of a condition as defined above.
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WO 2004/ 104001 PCT/ US2004/ 016243 1 n the nethods of
the invention the term"treatnent” includes both

wo besapwot i ¢  and prophylactic treatnent. The PORpS2004616243
of Forrmula (I), or pharmaceutically acceptable salts
thereof, may be adm nistered alone or in conbination

Wt By, %oﬂgééﬁhﬁer t hiid Gk 3B aBhént” irRGldeY Both therapeutic

conpoun erapeutlcally active conpounds
an&mmﬂMﬂdehtMHwnteatnent of the sane di sease ar

con ion as th

T fesmodads s F PR SamStiofnticksRip ® safy pereot
m#BFbd ABniERAPQLAIESe HBiM cBﬁlbm%ﬂEﬁ iR o nﬁrwtmaﬂ@mmycauy
sequentially or separately. The conpounds of Fornul a

ac(ivg carayouids.allg ethst félm@aewoaﬂy aetivercoBpOIyds manhp BN
treiaﬁ'g?ﬂtt Ihﬁthtersg & la?%se QTicPa 1(%?1 h §the .8 Rgﬁtgdﬂfq: é)gll,ﬂﬁfél (i)rbraand

ana 0 ureas a

difFbrghiadiscdesor @%dﬁﬁﬁm ITSfeSherﬁp&hhyalEmcdve xordpdurals may be
i nhibitors, a- glucosidase |nh|b|2§§ (3-agoni sts,
adphwsisrrddiaytacausy. seavastiedy or sepprgfely.| ower i ng agent s,

ant "Eﬁ.%t ob@%uﬂ&e&ma @ afBl 9&% shrdd WihRAKYGERAS S

i nhi , sonostatin ogs uco i nase
coaplotndt for the tepatnag ofi dabetag dod @ctam,ple imswlin amdsingral dnialogs,

O o, S e RGBS ipaniiors o
gh?ca 1%” ase 1nhfb%81espéoar o&lgfgpftﬁo"sﬁ’hoé%‘e S8Lhb ﬁ&%nﬁpcidl ng agents,

or agonr st antagonlsts or

anﬁbl%iit Qgﬁﬁ@taﬁiymﬁ}l an %@nmmmmgma@é 1rﬂidﬁmﬂd; aofnb);tatmynalo gs
al so be adm nistere

in corrblnatlonvm thyro ,ﬁ;s
glecslsngemerdvaters g apRbYERgesists, PR ﬁl&rl%l mg |aa%18 n%

N
redi@&br@ghrhbﬂs; arpehcsio tagge GCR rageptor hgsisgtpptig CRE antkgoovats or

%% cogen phosphorylase inhibitors, for exanple, the
exhi bit inproved solubility t hus

| npr \é' dd Ip% ﬁsr ERRMuP! (‘g)orﬁﬁ)% h18S H& Q&nﬁhﬁ@i’éé i @@hh'nﬁﬁon with

Furt her no e conpounds Formula (1) may exhibit
thjrontimetic extvpmindgeddese rgtuofaes inhdstosy glucasome@dafe@ptor

hi b h P45 h
anfpdydl B E RS B P SRR RS G g
| Nt efRChYISnd G EIRAMY I XE B8Ehit aDRRHRBSEYrope ties compared

i nhibitors. All ubl i cat’i ons, |nclud|ngi]r but not
tolknewn gtycogen petsp rylaaemmhﬁatoa&ufor@espmpka eRemMpONpdNpY,

X&lgﬁitelp’]éﬁ XL Idglgﬁ]i%% 1ty g%tﬁalrrnﬁaowr{ eﬁb@.Prprt}%g l P&regtﬁe%danﬁ¥)1oava11ab111ty

Fuiihefhdre ¢iad dompiids BEFsntladl) sal Bﬁhlbﬂtfadhdradbaltageous
i ncorporated by reference herein as fuIIy set forth

propatisasulnesrefpaeshinhbityn sty oS0 quryRes sRemedhat they
ar%’leetsphf{aﬂl %o LAYE RV drhBonGLIRL A s Bfan RAGWH oBycbbdn CaN

phosphorylase inhibitors.

All publications, including, but not limited to, patents and patent application
cited in this specification, are herein incorporated by reference as if each individual
publication were specifically and individually indicated to be incorporated by

reference herein as fully set forth.
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prepared as outlined in Schenme 1 bel ow wherein R, R',
R2, R3, X1, X2, X3, X4, Y and Z are as defined above
wo ero4fetooul a (1): Scheme 1 R3 Rl, R H Y-z X XPCT/USDOLH 6243
+ HZNYY" R3 1X21 N1X 2 R XNOIl z RX3 XXxX)OR 3 X4
HR4 HII 111 According to Schenme 1, the conpounds of
For gyl a@c&rhﬂnc@%&ﬁﬁsﬁﬁ {08 %hP¥om ?E&HHS o@goﬁﬂrﬁa can be
appropriate pyrrolopyr I ne- 2- car box lic acid f
prEpadehsam(thmed, in Scheme pr’o@to@cwedreur Ra®R'i \Raﬂéd XdeKp.\088 XueY
r eof the.a e amne of Formula (I
Sli’ﬁélgfvlm%qdafbw?rfﬂr%p 1;a(@an be obtai ned by th(e )
Scjl)éﬁ{ehleses described in Scherres 3 and 5 bel ow.
Conpounds of Fornula (l111) are generally comercially
avai l abl e or can be obtained by the syntheses R
described in Schenmes 8 and 9 bel ow. Ty%gally t e Y—z

ound of,,For a (L), r a protect ct|M ed
5%?9@ OH e PR

I S,c0nbi med—wi t h of R?
A (I'dl) in tlr:gpresence of a sul t%ab;ke Ncoufl i ng
agerﬂ HExarrpI es of Suitable coupling reagent are

1- (3- di met hyl am noprgpyl ) - 3-ethyl carbodiimde 1

hydr oChl ori de/ hydr oxybenzotri azole (EDCI / HOBt), 1,

1 - cAcdopdiyih b Sehet@erhthe éﬁ}b()u,nds of Formula (I) may be prepared by

copbNg 1heappIRr e RIPIPYBOIne 2 b SRIRARG g Fordle (1D, o7
prbf? tcfeﬁ%‘?g&}’\}awd%h'é%\t&héﬁgf %mﬁea Bl oY o Rl D,

etrahedron Lett 30) and pol yner
Cempuords e Foamiio () crmd:e-oblamdwtbﬁymhms dtsambbdam( $ahemes 3

oS B e B SO RAESE o S R G 2R o
caﬁ%%@ilﬁlﬂl‘ 85the bAftheses @8k Abednt Schefub Bfaﬁﬂ Oibglow.The
couplings are Tperfornmed in an inert solvent,

pr ef Byrieally, the capporndofiyadn (IB; ora pretastadr apdvased derivative
thfﬁﬁgg é%%oé’%d ed Wi% Ut grgoculfgirjﬁ)th li Q'%lgrlae Hﬁjﬂxntﬁg gresgnceh)? a suitable
cobliB@REP yEﬁéIﬂ[}’lE@M smﬁam@IcBﬁA)ng%agemsew vl ne.

Exenpl ary solvents include acetonitrile chIoroform

digielasnisrprongs; cthysaripdianidy hy dioshleride hydrydbesrotriazole
EB/MHI68: ag g&;gfofe C?flldﬁﬁn&’%z S{@@f%&% dhgsa}(l@&%e&ﬁmw

appr opr | on o enper at ur es
hyaliexoentriszold (DR / EIOB), @01 A-behmtaado]-dry BNV, DEN -

cERab e S S Bkt P2 S B . 0

1927-1930) and polymer supported carbodiimide-1-hydroxybenzotriazole (for

3

representative procedures, see for example, Argonaut Technical Note 501 available
from Argonaut Technologies, Inc., Foster City, California). The couplings are
performed in an inert solvent, preferably an aprotic solvent at a temperature of about
0°C to about 45°C for about 1 to 72h in the presence of a tertiary amine base such as
diisopropylethylamine (DIPEA) or triethylamine. Exemplary solvents include
acetonitrile, chloroform, dichloromethane, N, N-dimethylformamide (DMF) or
mixtures thereof. Use of these coupling agents and appropriate selection of solvents
and temperatures are known to those skilled in the art or can be readily determined
from the literature. These and other exemplary conditions useful for coupling
carboxylic acids are described in Houben-Weyl, Vol XV, part II, E. Wunsch, Ed., G.
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carboxylic acids are described in Houben-Wyl, Vol XV,

part |1, E. Winsch, Ed., G -20 WD 2004/104001
WEMDAWER004/ 016243 Thi eme Verlag, 1974, St uttPREr/US20841016243

M Bodansky, Principles of Peptide Synthesis,

Spri nger-Verlag, Berlin, 1984 and The Pepti des,

AL ke, S@’?ﬁv@ﬁ&g%[ %ﬁ@ Rf?édﬁhﬂ%ﬁrﬁgggpﬁs ofPOSRica bk,

Spﬁsﬂigenh’ eAagBahal 1034 RG] ThPefteRIAnRys)S, ISymh@sman(tBlology

(Eay Riper sisMeieio L Vel b Agademic Bredu o B B

Sghréﬁwcprrpounds of Formula (1) (wherein Zis C=0 and R3
I's NR4(-CO_4al kyl R5)) may be prepared according to
Scherme 2 by coupling the appropriate carboxylic a@w@@lkle
of Formula (1), opf a protected or activated der|vathVR
thereof V\/n n Zis absent and R31s-COZ
at e'can He Ja(ffoqaé'kxf*ﬁjl a (I egxofo
é@ut b1\ ki ng agen;s and condi tr!
edOabove Conounds of For nu éx(lﬁb a(?e
conner0|ally avai l able or are readily prepared by
known t echni ques. Conpoleds of Forrmula (I} can be
prepared as illustrated in Schene 3. Schene 3 11 11
1" 1IXXX1 Me RkX~ CO2Et X2X11 COEt R X2 5 w3
R X3, 2 yexpnd progessnbe compRndses Fumyla (D (vheen Z 3@@— \and R

is W(*(ﬁ;aﬁ]ﬁﬁ))'\}ngy fe f)’f'epérled according to Scheme 2 by coupling the
appropriate carboxylic acid of Formula (I), or a protected or activated derivative
thereof, (wherein Z is absent and R? is ~CO,H) with the appropriate amine of Formula
(IV). Examples of suitable coupling agents and conditions are as described above.
Compounds of Formula (IV) are commercially available or are readily prepared by
known techniques.

Compounds of Formula (II) can be prepared as illustrated in Scheme 3.

Scheme 3

X, _Me R’ X
X o xxK COLEt ﬁé T N—co,Et
R_X":;x NO, R1_X'2'— — R xa‘x/ N 2
3°X; NCS)2 4 H
\Y% Vi l Vi
%
X
R | )-COH
Xav® =N 2
"X N

Compounds of Formula (VI) may be prepared by condensation of ortho
methyl nitro compounds of Formula (V) with an oxalate ester in a solvent such as
diethyl ether in the presence of a base such as potassium ethoxide or DBU.
Compounds of Formula (VII) are prepared from compounds of Formula (VI) under
reducing conditions, such as iron powder and ammonium chloride, or by

hydrogenation in ethanol using palladium catalysis. Compounds of Formula (VII)
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Compounds of Fornula (VI) may be prepared by

condensation of ortho nethyl nitro conpounds of
wo-eomb#0(V) with an oxal ate ester in a sol veneCHUSIN0HE16243

diethyl ether in the presence of a base such as

pot assi um et hoxi de or Conpounds of Fornula (VI1)

f 1

ulde a%?tﬁgﬂ%%ﬂlfs{S.“%%%%Wﬁ Aalo BRI By i
acuislotﬁFDdeula GI). burthey drfompeatimnionrthé econyersanodf apsipoynds of

T e RN

zhydmény%loé ¥621)Y 1800 USar ok @k Ll 1O MEA Ehem., 1981, 24, 238;
pyrr ol opyr| di né- 2-carboxylic acids of For nul a ( ).

Juﬁau efrvds, 111 HeteravatlioGompowtds, ¥olrd/&V enANast Yodapblnds2oR.C.
For, t o conpounds of Formula (11) are described

Elfi ﬁF eﬁfl'ispe]rgature (Kermack, et al., J. Chem Soc.
1921AltekdBivelsd O conspdnan o€Formtula (VII) Miékmrﬂﬁ[@i@mtrd@&ban be
24, 238; Julian et al., in Heterocyclic Conpounds,

preparedzas(ilipsteajed ineighemeld. Ny, 1962, R C.  El derfiel d.

Scﬁ\gﬁ“p 18. Alternatively, the conpound of Fornula
) wherein X2 is nitrogen can be prepared as

iIINI ated in Schene NE weene 4 N~ I\/leN NHBoc
NHBac H awvi 14— VI IN pr ot onat+en of jco ) SOgHt
For NEot) With a p‘gl i thi um suc S™N

n-butyllithiumin a suitable ol vent such as THF,

fol |l owed by quenching with nmethyl iodide giwves
conpounds of Fornmula (IX). Such conpounds can undergo
fur tmmotoﬂﬁmmfmoambommmbnnelat(\/mﬂl withiat loirgamplithiura such as

i +ahl e ;sol h HF hi
ity iR istigte S ey e e PV O g PR s ety
106118& gﬁ@?%ﬁf»&ﬂd@ @?Fomﬁlﬁﬁ kl‘X’S Sﬁcmé’&ﬁ |49 Chrfutfel b fulrtPer
gi ve conpounds of Fornul a npounds of Fornmul a

depmt()nattaly “athgeﬂﬁmtxih@paned aaaxtahl@l scﬂgent sudcirsHgF Sfoflgwed by

i R ) S Bk s e e p R el dnger

reﬂ&é&nttgrdﬂ&%ﬂcrhcm% pres% g@urﬁIE of @bahyla{(VElCh as

pal | adium acetate and a base such as DABCO in a

sol VempraygdnofBommta (1BasaycHambepreppred gecagige to Splame 5 by
e i i e L M e
teraperainpy of tetitwesn( 200 th)1 5050 inghé prtsereeiof chthlyspsueh as palladium
el L ALe oL F Sglventy such as. SURRNOL Gle, A Frg
Chem. 1997, 62, 2676). The ortho-iodo aminopyridines (XIV) can be made by direct
iodination of the appropriate aminopyridine (XIIT) using iodine in the presence of

silver sulfate in a solvent such as ethanol at ambient temperature (see Sy, W., Synth.
Commun., 1992, 22, 3215).

Scheme 5
X T
Y B — K
X Vcop
R X = 2
3 X N
4 H
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Commun., 1992, 22, 3215). Scheme 5 R R-. X1 R1, Rl
Xcl X2XI XRX131 X3 Ri COH X4 NH2 3, X 4 NHz R X3\ z
WOZook 104601 | XI'V |1 -22 WD 2004/ 104001 PCT/ US20RaT/ 0319841016243

Al ternatively conmpounds of Fornula (XIV) nay be
prepared according to Scheme 6 by deprotection of

N- pi a&bmylivetp opapmgdsls (odZ(Fbrrﬁ)da E{EW )] rﬁi@y U@ﬁﬁpafeﬂfabﬁbfdl(nsg(\t/())
usi n ydrochl ori c_aci The pi val o ounds
S%heélqgﬁEY g?mo%w PN-raeled comnetsls ( Xf% sating yndsy reflux

il Bt ded T B 19%?2‘@%1@@%@@%3?%““6 by
defpmd)tbml@ai df gogpewmadsi af @ovmu]la (Xod) with ah oﬁganbhﬂn%m such as tert—
e
by RGER B4 GO E SR S ﬁ%@ﬁfpﬁg%?deﬂ?m”%%mvm Bgint ata
IOW%hll;)):raV\dré hcbﬁawﬁtd%wf%%ﬂ& eV ohdyS: ARge geh

as triethylamne in a solvent such as dich ororretﬁane
commenmlla apailakle mmom(nd_amsa(o(lﬁ) with-trinethylacetyl cldod8e aidl x
4 H 4 XII X1 . X cXl~ 0 XzX R
b;f( %ﬁﬂ%% iﬁt ﬂagm}&mw VW% \a d}&rhfé??%s?ﬁ*’% y conpounds
SéHenfedg Mul a (XI'V) may be prepared according to Schene 7
by deprotection of N BOC protect ed conpounds (XVI 1)
using an aci B such

1\
RX J\ T x><
Xy S
X, “NH, 2
N

XIII / XVI

1'
R
X |
1X2>< ji O —_— XXXI
R~——
X ~ = )}X/ X ~

8 X4 H 4 NH2

XV X1V

Alternatively compounds of Fofmula (XIV) may be prepared according to
Scheme 7 by deprotection of N-BOC protected compounds (XVII) using an acid such
as trifluoroacetic acid in a solvent such as dichloromethane at ambient temperature.
The N-BOC compounds (XVII) are in turn made by deprotonation of compounds of
Formula (XVIII) with an organolithium such as n-butyllithium in the presence of
N,N,N’,N’-tetramethylethylenediamine (TMEDA) in a suitable solvent such as ether
at temperatures around —70°C followed by the addition of iodine at temperatures
around —10°C. The N-BOC aminopyridines (XVIII) are routinely made from the
commercially available aminopyridines (XIII) using di-ferz-butyldicarbonate by

heating in a solvent such as 1,4-dioxane.
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as trifluoroacetic acid in a solvent such as
di chl oronet hane at anbient tenperature. The N BCC
w@eorpouds (XVI1) are in turn nmade by depr ot one€T/082004/016243
conpounds of Forrmula (XVIII) with an organolithium
such as n-butyllithiumin the presence of
SHehhd¥ , N -tetranet hyl et hyl enedi am ne (TMEDA) in a
sui tabl e sol vent such as ether at tenperatures around
-70C fol | oweR{ hy the addition ofriodine at
t enper at ur esx; und -10C. 1 The opyri di nes
(XVII1) arl—ybuLJner made 1 fr cgﬁfe ially
avai | abl e ani hoyrNdj nes (XII
di -tert-butyl di carbonat e by heatlﬁg Hn a sol vent such
as 1, 4-di oxane. - 23 WD 2004/ 104001 PCT/ US2004/ 016243
Scheme 7 R XuRl' 1 R X2 1 Kﬁ@gBXHMF?X42
3X4 iNO -1 X1l Xviil 11 VX1 1 10 XX1\ 1 R
XA4~RL 3 X4 NO3X4,KMH2 HXVII XIV Protected
or activated derivatives of the conpounds of Fornmnula
(1) maybe prepared by nmethods known to those skilled
in the art G@npounds of Formul a (Ilk can be prepared
as |IIustrateQ>q h@ne Cogpoung ornula ( X)
are gener al R0 al | avallabhe_b readlly
prepared by kKo E h qies. PG repre
protecting group subh as, for exanple,
tert-butyl oxycarbonyl (Boc). Compounds of Fornula (XI)
are made from carhoxylic acids of Forg&&a (X) using
standard coupling conditions as described above for

Sc heltmetetted Co aptovabmlsd enifvattors rof itlee c(olnl]do)mdsa:f Brenpita@hmed be

preparecl {J}lf'l fc’nte hodse Enolvgn t%)ctﬂose skslled m%?eegr? 8

Compounds of Formula (IIT) can be prepared as illustrated in Scheme 8.

Compounds of Formula (X) are generally commercially available or are
readily prepared by known techniques. PG represents a protecting group such as, for
example, fert-butyloxycarbonyl (Boc). Compounds of Formula (XI) are made from
carboxylic acids of Formula (X) using standard coupling conditions as described
above for Scheme 1.

Compounds of Formula (III) can be prepared as illustrated in Scheme 8.
Scheme 8

_*

4 |
OH R HN_ _Y-_ N
1 — 2 ~C,-C,alkylR®
Y e

H
pa” — KA
\l: \E/ pG/N\T:Y\H/N\CfC@meS R® 0

R o
X XI m

Y.

Compounds of Formula (III) may be prepared from compounds of Formula
(XI) by removal of the protecting group, where PG = Boc, under acidic conditions
using for example trifluoroacetic acid in dichloromethane at temperatures of around
25°C.

Compounds of Formula (IIT) wherein R? is H, Y is C alkyl, Z is -C(0O)- and
R? is -Cpalkylaryl or -Coalkylhetaryl can be prepared according to Scheme 9.
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R& PG NXYXOHH R a |l _3-- HZN\ /Y~NCo C4alkylR5 Rz O

PG NXYXN'Co Cd4alkylR5 R2 O R2 0 X XI m Conpounds of
wo-emb@o( 1 1 1) may be prepared from conpounds PET/US2004/016243

Formula (XI) by renoval of the protecting group,

where PG = Boc, under acidic conditions using for
séededy e trifluoroacetic acid in dichloronethane at

tenperatures of around 25C. Conpounds of Fornul a

wherein RR is H Yis I kyl, Zis -C(Oyrapd
- Coal kyl afyl or -Co ’S_%_%syl can b r @Laﬂ
ohgli ng t & O W 104001 N

0
2THUS2004/ 016243 Scheme~ 0 O.QR3 _\ OF0 )g%
+ BrOR3 3. 30 RKHL o xXI11 OPxX K& xxi x- o~ Eo2H
HOO3 ~04 H W X1.\3€9€QR3R HZN- 11 X4 HO XX
R |
4

Xl X Conpounds. of F 1) g reacc—ntgqoyvi th
_bot assjum plgts\ liinide Pn a ,sol iﬁ% 1 as "DM—te> I

gi ve conpg Bf For nu*a (XXI'1) KCMW can then be
reacted with ethylene gl'ycol in the presence of a

catal ytic a t of acid such as p- tolu sul fonic
acid in a sof'vent such as toluene whil st renoving

o R TORRR P LI ol kTP
solrginh spdined 2ViErie ghvedoatpeutnis diéatimig (XXIH wigel cavthen bon

RS R RS SRR o R lf o
tofRHO k@EbE hdid EPABOVAASudH ashtofuBbld whildtlrdmbWide fvasdras dajed
coupling conditions as described in Schene 1, an

conpoundhefl kamalla gE¥Dp The phibeiimids nreteeting gious extdienpe

id h l.ori c..acid i .
BB RS B PRt DR i RE A b S S e i BE
sodfentQuchiLiks @tHahd! toBevVednpbnds of Formula (XX). These amines are then

coupled with compounds of Formula (IT) under standard coupling conditions as

described in Scheme 1, and then the ketal group is removed in the presence of acid
such as hydrochloric acid in a solvent such as acetone at reflux temperature to give the

compounds of Formula ().

Scheme 10
. 0C,-C, alkyl
R;x HN.__Y.__0C,-C, alkyl R H_ Y
R%'(z" ﬁ‘COZH * f \[( - RJE??} m\éz 0
3" X, H R 0 X3\X4/ ” 0
I Xt I
.

R H Y
Rfﬁ;f XN\%\(O

N o
I
Compounds of Formula (I) (wherein Z is C=0 and R? is C,alkoxy) may be

prepared as illustrated in Scheme 10 by combination of compounds of Formula (II)

and compounds of Formula (XII) under standard coupling conditions as described for
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11 C1-A4 al kyl  XxX1 HZN~Y OC1-C4 alkyl Rr X Y \\ R1X
1~-CO2H + 12 Y RIXk 1/CR2 O X3 X4 HR O X3'X4 HO I
WOKRdo4@H00RH Y 2 \ X 0 81X R2 X3'X4 HO | Conpouns®og16243
Formula (I) (wherein Zis C=0 and R3 is d -4al koxy)

may be prepared as illustrated in Scherre 10 by

SR SEEMSHRSEE) yE B, LB o o

re&ﬁl’jlﬁjrép@ﬁb}aﬁldiﬁstébhlhqdesf or -25 WD 2004/104001
PCT/ US2004/ 016243 S 1. Conpounds, of . Fo
( X 1Gompqung @ﬁ&? &b%ﬁW@P% as%mwdaﬁ éﬁg}aibénaybe

Ja 3:
bR e %?fmﬁ%si%’fné%%z AR T RA PE R and R
a Ogalkpig Raoupdiukiyg egieons hikdh oypieilly abh taopgsaiurads amound 25°C for
qurml&h(l) (where Zis CCO and R3 is a Cl_4al koxy
30@‘]‘18 ? sing aqueous alkali typically at a tenperature

of anfé%ﬁlp%ﬁﬁdé‘&%r&% Ihgy BObr e Ilae sERmpeuRdSnPound

Formula (I') may be prepared si ng or as conpound
litraesaoimpsisiog b astuzqéoraaxatnehsi topl,0§tponencargs andmpgs preferably

101 t’8ﬂ§§ ﬁﬁ%gnglglﬁg'@glfaﬁﬁ}q%ln? ) nféﬁ@?hﬁ’ape% &%e&g%aaredbbey a

coRibERAGRM “Blitand earbi alﬂ;ﬁfb:whl alby nstiple p@fﬂﬂleh&%’th@ﬁprsmgcdither
or by multiple parallel synthesis using eith
sodisiontor splihphase FRemigiinstsingiapsasiysy kn a‘yp%@ these Silled inghe art,

ls(; gmuelén%ttﬂg gﬁftﬁ%ﬁcéil tﬁg cJ)rggE)Ln)? gg jf?m 5 p?,)qalglF@%ulftlonal groups
e ey m???fgimgdsdaagtmhﬁdmﬁ’gmw ﬁ‘fammmfs g
proielcgo e GIBOBHS Po F el (] ey bEear et Sporion e
wﬂ:]l’l Elg y(ﬁ: h E%le %rl alléﬁn%ﬂa%nﬂr WlIFoR tyhé(lJ s11y§§136'u1|3_ The protecting

onyl or silyl grou
grpumt may bmg:mogned) apm}mﬂg/geba theevyntbesis af ﬂmrpjbrrgloag@ ofFarmala (I)

TR e Ry e
ofGRIREGNRRAHIME VA i Q%Ie%nctﬁfnaﬁ éi“@u}y‘ﬁiﬁ@ bEpifidcedll MdITh&HSds

l'abile functional groups may be protect ed and met hods
for cleaving the resulting protected denvatlves is given in for example, Protective

Groups in Organic Chemistry, T.W. Greene and P.G.M. Wuts, (1991) Wiley-

Interscience, New York, 2™ edition.
Any novel intermediates as defined above are also included within the scope
of the invention.

The invention also provides a compound of Formula (ILA):

R
1 XZXXWOH
R——F
XN O
4 H
DA
or a Cy_salkyl ester or protected derivative thereof, wherein:
one of Xi, Xo, X3 and X4 must be N and the others must be C;
R! and RY are each independently, halogen, hydroxyl, cyano, Co.salkyl, Ci-
salkoxy, fluoromethyl, difluoromethyl, trifluoromethyl, ethenyl, or ethynyl or absent,
provided that when X, X3 or X4 is N, then R! and R are not both hydrogen.
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for cleaving the resulting protected derivatives is

given in for exanple, Protective Goups in Organic
w@henitetony, T.W Geene and P.G M Wits, (1991pCTUE®Y4/016243

I ntersci ence, New York, 2nd edition. Any novel

i nternmedi ates as defi ned above are al so i ncl uded

Wt rn o8 oS &ﬁlds g% fcrHlEla{ QUT@QB%Iﬁ{l‘e h-ggée‘%l&\é%t STy \al S0

pr o €S a co
x3' )f&eﬂdra@ly defof Rirand Klills4@rk1fqglen eﬁd thie ottrer iy lndle ot eyhno, in
derivative thereqof, wherejn of éL X2, X3 and X4
paffifgiaryeh w%n&tqsé%f%?éla}m%g %@hlero ROSHPRL are

eacgﬁ,ﬂ Ex‘ﬂﬁ%%ﬁi@ﬁ‘ﬁdsbfﬁaﬁhﬁﬁ?l # 3%11&@/' cyano,

_dal koxy, f ronmet hyl , difl uoronethyl,
trifs- thméﬂkg&rroldﬁﬂeh}pyndmc 2egantyorplic eeidabsent :

P o Bromst A R g Vg e ars bty a01 ond R
PCT/ 5@9&%1@%@%%5 Erlﬂf)ﬁﬁdlﬁéizrc@mynd&cl@f formul a

(I'l'A) includé'those where 'S Preferably one of
Rl %Memoxvéfﬁym@gb’&az-bmrldﬁ@ bparbpxylg: #to or cyano,

5. ool Skt Prle Epounas of For mul a

(11 /@-Chrd)%-lllﬂlepyrroloﬁ 2- c]pynd1ne-2 ~carboxylic acid,;
SChIoroIH-pyrroIo r|d|ne20arboxyllc aci d;

5 Br%@wanorﬂléwrrel% ECLW?@PW@XZ l¢aiboxyl i c aci d;

5. MRl B a’y“?h%P% SHBNE AL dngasoy | 1€ acid:

éHmF?LEEGgh?}I{I-E@%%} 5t ¢]pymém2—26<31:ﬂbmoyj4b ?gg aglxdl ic acid;
qﬁaﬁﬁwﬂ}ﬁl T lﬁ’ﬁégfﬁ@]@%é OBYLHID xy?/l c acid;

5 o O%Q‘Td ﬁ[@)&%w[@b%ﬂlﬁyﬂﬂyﬁlﬁf%ﬁgﬁcE&dboxw i ¢ acid;

| o[ 2 ridine car boxylic acid,
5 Etﬂ#MejzhyHlH—pymlo 263-2lp3ridingyd-catborediz-acil boxyl i ¢ aci d;

o W byl Rte B PR RO I B oy o e o

5 Che- e R d-HEmpyfr &é[QEZb%yﬁhﬁEfZ-@Hrb@cyﬁc@aﬁbM| ic acid;

6- Chl oro-1 H pyrrolo r|d|ne20ar60xyllc aci d;
and 6-Cyano- lH-pyrrolo[ -b]pyridine-2-carboxylic acid

The invention also provides a compound of formula (XIX):

//\O
x H\O% 8
X N o)
3X H
XIX

wherein R!, RV, X;, X», X3, and X, are as defined above for Formula (I) and
R? is -Coalkylaryl or -Coalkylhetaryl.

The invention also provides the novel compound 4(S)-(4-
fluorobenzyl)oxazolidine-2,5-dione, which may be prepared as described in the

Experimental section below.

EXPERIMENTAL
Materials & methods
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6- Cyano- 1H pyrrol o[ 2, 3-b] pyri di ne- 2- car boxyl i c aci d.
The i nvention al so provides a conpound of fornula
W@ 200610400R1L H O RNKX1 ~N. R3 X3' X-; N "' O 4 HOA/KS2004/016243
wherein R1, R', X1, X2, X3, and X4 are as defined
above for Formula (1) and R3 is -Coal kylaryl or

- Ooat:lsmhnﬁémambtog&?ﬁy Y 8Arki® BuPdSSiB(QY.id3a5edhl) e L OO¥SHata
corrpound 4(S)-(4- ftluorobenzyl)oxazoli d| ne- 2, 5-di one,

Wekei abkrined udheg @Mé}fj;qs Symastiyesyy Chradlinm (hkex 30.0mm, flow rate =

I
B R BRSO b M 0D R B DOt A0 B ieR A e
HCkUzHrﬁi'fe@ BmaPNg VEISicERfibn 8204 . WradicdRindBradn ®6.M).2min:
LCVS data were obtained using a Waters Symmetry 3. 5k

1(&%@@1\@@@@10% 150 3cmin: teamony t 19% (5% el H);O)—%%

MECKE 2t i QRN S B MRt i e

upZﬁbO]rm% M, esns—a Oxhiar fwimw 10834 @5%. MBCN:in HLO9 Y06 ¥hass
in H20 2-3.8mn; ranp up to 10% (5% MeCN i n

Spﬂ%féf) L) t%@\ﬁmelogmg 28 ﬁi%trommloatsa&@%q%% P Psitive

(PP g0 AR, hettre Bt R e Roh 8 VBB MEEED 400,

spspieaneter opraingott 400 &ﬂ{.enmd)mg/Bng{earAMXé S0o elsqn:tmgaeter olﬁ/eRrating
th t i.on node

ot SHOMEFE, Wiz e atione nstoRmohow AN ORTES Flastgem L.C

wiResid WIREEB0QRE Iﬁéﬁﬁ‘@arﬁ&le@t%PMg%oﬂEatRﬁ BulkeY ﬁfe CdéMg?v

SQO sp ect romet’er operatin Mass
(Eduy IiOﬂldeeL Wﬂtwa§9@8h¢todlnéd Amayel)dwmrdﬁh@_;-é 9(D?im), f)ﬁcma Pfep

M8 e ST G BBt endG BB PSS A 7Rl dbrmic Acia /

Hmmeeﬁéoﬁ?m@mml@mldwray Det ect or (210-390m),
Xterra Pre M5, C18, 5p. | 9x50mm col ums, and a

mobi Abrerigdensgind pEroRyms0 B0 HeithutylaesicarbonyHPRBCO:

W%R t1 %/ SE%F@Q&@Q@?@%@%%%@&;C%‘E 4etﬂund’jl I}IGWE)CMZ

DibhloyarhethZne? DAPEA; A;NDdizas0p B ylabBhE; DMAP: 4-(N,N-

le&’ﬁB&‘PB%g‘Ib’ﬁéd ¥ 4%&%@7@%%%13@4%1 am ne;
Dl%ﬁfls@rféoé(#fwwﬁ%& gﬁé @%}\ig%é_tﬂ&w fj.'3 B?tnaBM:Z-yl)-4-
methylmorpholinium chloride hydrate; EDCI: 1-(3-Dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride; GP: Glycogen Phosphorylase; HATU: O-(7-
Azabénzotriazol—l-yl)-N,N,N ", N'-tetramethyluronium hexafluorophosphate; HOBt: 1-
Hydroxybenzotriazole; MDP: Mass directed purification; MgSO,: Magnesium sulfate;
PS: Polymer supported; rt: room temperature; RT: Retention time; THF:
Tetrahydrofuran, TBTU: O- (benzotriazol-1-yl) N, N, N°, N’-tetramethyluronium

tetrafluoroborate

Preparation 1 : 6-Methyl-5-nitropyridin-2-ylamine
N0,

~
HN" N7 “Me

The title compound was prepared according to the method of Parker and Shive
(J. Am. Chem . Soc., 1947, 69, 63) as a brown powder. 8y (ds DMSO): 2.6 (3H, s),
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Di et hyl sul f oxi de; DMIMM 4- (4, 6-di nmet hoxy|
1.3.5]triazin-2-yl)-4- nethyl norpholiniumchloride

whyanao®pl EDCl @ 1- (3- Di net hyl am nopropyl ) - 3-  PCT/US2004/016243
et hyl car bodi i m de hydrochl ori de; GP: d ycogen
Phosphoryl ase; HATU. O (7- Azabenzotriazol - |

63y I()H,Ni N, ISHAY 7. Bp(mm?tm amai yﬁBHgmi/k RS 9RhosHdAAE +
HOBt : Hydr oxybenzo riazol e; Mass difected

Hﬂ)uﬁl?TQétmélh MySO4: Magnesi um suI fate: PS: Pol yner
supported; rt: roomtenperature; RT: Retention tineg;
THF:  Tetrahydrofuran, TBTU. 0- (benzotriazol-1-yl) N,

PiNpakhtion\2 : baVlethyB S mytrasl B yetidin-2 e af | uor obor at e
Preparation 1 : 6-Methyl-5- nltr’\ﬁjoyri di n- 2-yl am ne
INO2 H2N N Me The title e& pou d was prepared
according to the nethod of arker and Shive (J. Am
Chem Soc., 1947, 69, 687 as” aMmer own powder. SH (d6
DVBO): 2.6 (3H, s), -28 WY 2004/ 104001

gC(T)g ﬁ%ﬁ@éﬁ&%gm# .p%?P{aﬁeli@é%frdm% téi&%%\ f[héﬁl_%%a% agten’ and

SW(SAm Chehr 8mal 951,07, 2328) ﬁs zh/BltdWi pdwdehi Bf; &ts DMSO): % .62 (3H,

n-2-0 H The title conpoun
S)V\ggéjér}épiapec’&}lébc%]r%ﬂ%dt %%Hé) net hod of Baungarten and
Su (J. Ana. Chem Soc, 1952, 74, 3828) as a brown
powder. SH (d6 DVMBO): 2.62 (3H, s), 6.28 (1H, d,
Peparition 3 82-Thl¢rbr-mdthy8-59trtryyridBreepar ati on 3 :
2- Chl or o- 6- net hyl - 5n|tropyr|d| INO2 C N Me A

suspensi on of 6-nethyl - pyridin-2-one
(Preparation 2, 3.53g, 2 . 9/ ) in phosphorous
oxychl oride (20nL) waschéa Me 115C (oil bath

tenperature) for 3h then allowed to cool to rt. The
phosp hléﬂpmom&%medryldalltmdH—pymhnéeloner(l’\remmtmn a, 8 JSG g,

2 b o RO 8y e 6 b St o ol Bt

tex’ﬁpcﬁaﬂufn) rfaﬁ&h theh Wll6wad totda8Ntotrh) eTl%h‘}l% Borol} $Lyhrite
extracted with ethyl acetate (3 g ro. Th};e‘b corrbl%ﬁlgd

rergp e vacugernd thwg@nb@ Peiet inte |1¢1-°@1 wam @ aomwsm mlxture was
Quéﬂléh]ta@ Bg Qd@iglglrl] g?as Ated %é(\%ﬂm blFa onagfhscg far %anhtge aghepuy
misdure \Waﬁé‘xt(a]:td,d with &h§Pddedate @.x2100mL). The combined organics were

washed with brine, dried (MgSO,), filtered and concentrated in vacuo to furnish the
title compound as a brown solid. 8 (CDCls): 2.86 (3H, s), 7.36 (1H, d, 8.59Hz), 8.27
(1H, d, 8.32Hz).

Preparation 4 : 3-(2-Chloro-5-nitropyridin-6-yl)-2-oxopropionic acid ethyl ester

OEt

To a solution of potassium ethoxide (134mg, 1.59mmol) in diethyl ether
(5mL) and ethanol (1mL) was added diethyl oxalate (218uL, 1.59mmol) in one
portion and the resulting solution was stirred for 30min at rt. 2-Chloro-6-methyl-5-

nitropyridine (Preparation 3, 250mg, 1.45mmol) was added as a suspension in
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(1H, d, 8.32Hz). Preparation 4 :

3-(2-Chl oro-5-nitropyridin-6-yl)-2-oxopropionic acid
werdwhomster NO2 OC "N CEt O To a sol utiPper/v§2004/016243

pot assi um et hoxi de (134ng, 1.59mmol) in diethyl ether

(5nL) and ethanol (1nL) was added diethyl oxal ate

r [ :

il e kon? TR ird) 8P RE Wl Borlifhcd 6 17RSH 111 mixture
wis fiiidred on & simfedr/xyhshing with coldydiéthlylrethef PTep aoldciaiprasipitate

250ny, 1.45mpl) was added as a suspension in
W%@}aslol‘(?@(}@ Elap@r Aestis Ul 'g%‘?vzﬁﬁora&?det? %g}ﬁ{neéi e f&gl\’e the

g t f taqr,
DS hs BBEbA DA SHREDRI! 1 AEM 0T gﬁft@ alsg/(0H, g,
7.29H8), duset(hm d @tm{z) The (110 d),ec4@d Hde88pHEAt e was
di ssolved in glacial acetic acid then evaporated to
dryness in vacuo to give the title conpound as a
PME%M1£PW9 h@ ﬂﬁggllrgﬁoP 3. bglg/rfd%s Ség%_iztc:;irbzxgl%d;gc%i@i eﬂlyf’%ter
8 40 (1H d, 8. 86FE)C" eparati on
5- Chloro-lkkpyrrolo[s,z e+
ethyl ester C ~\ O Z NH'HJoEtsolutlon of
3-(2-chl oro-5-nitropyridin-6-Yl)-2-oxopropionic acid

Co5uts = i RENEP oA a2 3HRapichlt b ety
csRTPREpATFA GO 8] 168, SWnkthbD in (BENBImandnd éteammmaﬁs) was
Vi orously stirred at rt. lron g
actshrdsamﬁ od agESosRIEEOBSRY (hitTideseluing ( Qfﬁ%) %ﬁ%he @%SR%%OH was
Vlggr%ﬁlglgltsﬂﬂ' & bt 1. eiljﬁﬂé I;vﬁér @Ms %h@p&’ﬁn{og %ﬁ gﬁllngmv'léérand

i on a cefite
the fiietigdwas hdatatburer deluiElfer h bhbm nBowabto ooohpmmt todtleation

(BGPHERI? SR RGP PR g TR a?ﬁ%wzﬁ@ws RS
dg@%ﬁfdatedrﬁﬁlei‘\f‘etduééﬁ Igss‘(Y?étoWﬁija E‘}Féﬂ@ﬁﬁo{vhﬁiﬁdvas

resi due was adsor bed onto silica
ﬁhered fhireuhvd sinflet a&ebshmghmﬁrmawg r Blphyretedolit ivrag WaShtd withy|

'SRt Bnt eisbry® $hdiSed offp Stce G a 3% nfn
cl{rgfﬁato?raﬁﬁy %Rllfﬂlk ’w117h étﬁyl(aleé’tateﬂ)exam?%ﬁ@) td El,ve the @tlg &h’ﬁ ound as

25.03
a $/hP2 woli. &ﬂr(@&ﬂdﬁ): h|4263H t, 703Hz) 442 (2H, q,732Hz) 7, 5 (1H, 5),

730 AL X AR EQLAE 3 8 BkRY A BEHZ £ 69 R

3.32min.

Preparation 6 : 5-Chloro-1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid

cl | N \ 0
Z N OH
H

To a stirred solution of 5-chloro-1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid
ethyl ester (Preparation 5, 151mg, 0.67mmol) in ethanol (10mL) was added sodium
hydroxide (0.35mL, 2M) and the stirred solution was heated at 70°C for 2h. The
reaction mixture was then allowed to cool to rt and left to stand for 16h. The pH was
adjusted to 4 by addition of glacial acetic acid, the solvents removed in vacuo to give

a white solid, which was suspended in dichloromethane and filtered through a sinter,

-30 -



Cl N\ O NOH HTo a stirred solution of

5-chl oro-1 H pyrrol of 3, 2-b] pyri di ne-2-carboxylic acid
weedwliowst er (Preparation 5, 151ng, 0.67nmopl) PEIT/US2004/016243

et hanol (1 Onl) was added sodi um hydroxide (0.35nl,

2M) and the stirred solution was heated at 70C for 2h.

e SRS LRBUGfand T Ay AEE SRR 18 Sl
acbbateﬁ(@dsi 30100) ofd diedad giveaheﬁtl@ C(&ﬁp@hndtab ) v&ﬁte\sehﬂs du

t
(%%ﬁé@é?aﬁaéf EAT S SRR b (b dalieh o ghon = 197
[Mukr}ﬂ AP 2004/ 104001 PCT/ US2004/ 016243 washi ng

th a dltlona di chl oronet hane. The filter cake was

washed with ethyl acetate (3 x 30nL) and dried to
|vethet 0 oun ol i
Pibgraonyy | B SRR Sy atping iy e
8. 35Hz) mz (ES) 197 [M+ H]@ RT = 2.82m n.
Preparation 7:
N-tert-Butyl oxycar @%yf)\ﬁs Ve, ani ne
di met hyl am de NO-- YNI\/EZ O A sol ution of
di met hyl am ne hydrochlorlde ( Ry 17.8mmmol ) in DWF
(46m.) was cooled to -10C and t hyl am ne (2. 7nL,
19. 4mmmol ). was added. N- Boc- L- pheriyl al ani ne (4. 59g,
3 and .49 6 I re en
208 SaktoR AL Ee S torhiprida . 456 1 Ribpp G it DME

(4@1911@{) WalRo&kd Epcl:b"(ﬁ BnBBRthyldnfing gﬁ"?hﬁ, 19 hﬁnﬁcﬂ?%é Qcﬁled N-

ure was left to stir for then diluted wt
B@I -hyphenydaleviat ¢4. wg)oa@)nmmgmm eanQBteﬁB Hgg,vamnnol) were

haaT R RS A SRRt SR 1S SOnRET adfion ol pBeh e

17t¢iﬁlﬂogr T redclybSiturdsy AR as | bt@rnfot NGLY et QileRY Svitthéhyl
title congound as a pale yellowoil. SH (CDC13): 1 41

acgiq (489mLy veshedseggentpHy vaith aqugomsogl@ghy ppudﬁf}soluaog 24

2 )E,%bbmf% ’hrycriro%gloh% bhid OK, Sk 106mtS; thiet25GhE) M then dried

repar

(l\ﬁgﬂd@) ]ﬁfﬁpﬁﬁgbﬁhrﬁ%@b @?‘be the fifle wh]@b@m aNepalelcllow oil. Sy
rocC ori de
(CDyC13) 1.41 (9H, s), 2.61, 2.85 (6H, 2s), 291 299 (2H, m), 4.83 (1H, m), 5.40 (1H,

br d), 7.18-7.29 (SH, m).

Preparation 8 : 2-(S)-Amino-N,N-dimethyl-3-phenylpropionamide hydrochloride

0]
HZN\;:)LNMeZ HCI
To a solution of N-tert-butyloxycarbonyl-(S)-phenylalanine dimethylamide
(Preparation 7, 24.8g, 84mmol) in methanol (50mL) was added a solution of
hydrochloric acid (4N, in dioxane, 40mL) and the mixture stirred at rt for 3h. The
resulting solution was concentrated in vacuo then dissolved in water (300mL). The

aqueous solution was washed with ethyl acetate (3 x 100mL) and concentrated again.

Successive recrystallisations with methanol (200mL) and a mixture of methanol and
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To a solution of

N-tert-butyl oxycarbonyl - (S)-phenyl al ani ne
walremetbwphan de (Preparation 7, 24.8g, 84nmol) PEI/US2004/016243

nmet hanol (50nmL) was added a solution of hydrochloric

acid (4N, in dioxane, 40nL) and the m xture stirred at

' : . ¢ .

oo €L oD R R Bl CHRGRS LR 27
2.806H,i x sydsl 3@kher, 472 (LBtthyl28acéf &€ a8 x 100nL) and

concentrated again. Successive recrystallisations

w th net hanol (200nL) and a m xture of nethanol and

Przeg)érMQn?@@%ﬂi@ﬂp&}lc%ﬂn@?&@%ﬂﬂﬁ%@swrt ol uene (1:1,

m.) gave'the title conpound as col ourless crystals.

6H (D20) 2.75, 2.90 2 %8S), 3.18 (2H m, 4.72
(1H, t), 7.28-7.45 (3H, . Preparation 9 :
Pyridi n-4-yl carbam c i | ester N O 11,

~ < NH Pyridin-4-ylcatbamc acid tert-butyl ester

was prepared according to the method of Spivey et
al ., xlyﬁnéﬂgl?ar@r&crﬂcadg teyguityl@gter meesepwdglgwdi{w@ the

e o .
mbARIBLSPRRF LD, 7, 0%, Chht1o0y BuPplio) o 9L Y i fompound as
a @hit8 crykfatinedplid PHg p@DE1;):dn52L@H, s), 7.08 (1H, br s), 7.32 (2H, d), 8.43

hg- Met hyl pyri di n-4-yl)carbam c acid tert-butyl ester
CRady-0 N < H (3-Met hyl pyridin-4-yl)carbam c acid

tert-butyl ester was prepared according to the nethod

of Hands et al., (Synthesis, 1996, 7, 877) to give the
Prtepai-aicohp o(BaM ety lpyridoad ¢l)gatbhone sod Fet-biyl ¢SRDC13) :

1.55 (9H, s), 2.22 (3H, _s), 6.52 (1H, s), 7.97 (1H,

d, 8.27 (1H s), 8.86 H, od). | Preparation 11 :

1H Pyrrol o[ 3, 2-c] pyri di ne2- ar%yl ic acid ethyl

ester N COPEt ~ H ASoldfiof o

(3-nmethyl pyridin-4-yl)carbam c acid tert-butyl ester

( Pr e(paviathiytyyritith-4-1)0grbathi SavitDie) - butylodstey thrag peephtdd according

(tl om_gh was_cool ed to -40C and ) )
to the method of Hands et al., (Synthesis, 1996, 7, 877) to give the title compound as a
pale yellow solid. 8y (CDCls): 1.55 (94, s), 2.22 (3H, s), 6.52 (1H, s), 7.97 (1H, d),

8.27 (1H, s), 8.36 (1H, d).

Preparation 11 : 1H-Pyrrolo[3,2-c]pyridine-2-carboxylic acid ethyl ester

NT
| N CO,Et
Z N

H

A solution of (3-methylpyridin-4-yl)carbamic acid fert-butyl ester
(Preparation 10, 1.0g, 4.8mmol) in anhydrous THF (10mL) was cooled to -40°C and
tert-butyl lithium (5.9mL, 10.1mmol) added dropwise. The temperature was
maintained at -40°C for 1h and then a solution of diethyl oxalate (0.72mL, 5.3mmol)
in THF (20mL) was added to the mixture. The reaction was warmed to 0°C,
maintained at this temperature for 2h, warmed to rt and stirred for 16h. Hydrochloric
acid (2N, 40mL) was added and the reaction heated under reflux for 90min,
concentrated in vacuo and adjusted to pH 8 with saturated aqueous sodium hydrogen

carbonate solution. The mixture was extracted with ethyl acetate (3 x 100mL) and the
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tert-butyl lithium (5.9, 10.1nmol) added dropw se.
The tenperature was maintained at -40C for | h and
wao bea/1esospl ut i on of diethyl oxalate (0.72nL, 5PGHUB10P4/016243
in THE (20nmL) was added to the m xture. The reaction
was warnmed to 0OC, nmaintained at this tenperature for

i A48 80D SR g AL 0k o

S (I OME M) W33 €33, tYAEsNRH, qpidant Has)ed.38{1Mad))8.28r(dH, d),
adjusted to 8, wth saturated aqueous sodi um
8-ﬁ§&¥%g§ﬁ‘}zc@%g&)ﬁlﬁle[ﬂéél%fi on. The nixture was
extracted with ethyl acetate (3 x | OOnlL) and the -32
WD 2004/ 104001 PCT/ US2004/ 016243 organi c sol ution
Prepiagati¢iViBO4)7-Bydolofh 2 efyridineel-carbegdigacid gi ve t he
title conpound. 8H (d6 DMSO): 1.33 (3H, t), 4.35 (2H,
q), 7.27 (1H, s), 7.3 (TH; , .8.25 (1H, d), 8.95
(1H, s); nmz (ES) =191|[ +.C eparation 12 :

1H Pyrrolo [3, 2-c] pyridrne-Z-carboxylic acid No CO2H
N H Aqueous sodi um hydroxi de solution (2.4nL, 2M

4. 8nAghidousasdianidgdrdaodascdationt (2cmlgf2M, 4.8mmol) was added to a

HBS00 S8e ELPYhe 2 gt B 5 SELE A 1,
o.ggg,mix)mﬁgg,iﬁ @ﬁaﬂ&l’(ﬁglhﬁ) h&Aihe ik hedi@f dndér F@ux2Br 2h before

efore being cooled and concentrated in vacuo. The
being tehled walscodicenitaitadei viarnaa Tiorresidng wandiasalvesf inganmimum

ool ol et b ar e b Lim PR 80 oR s OB icpllh o
relfi @EAtPt fo2 B&1ave STEO ek BIEdn€ prebipithielwdsabliediedva figehtionividihed

ether and dried in vacuo to give the title conpound as
wih ethenandedriasunedcwsolo give Beititle powpourr 5 qrean cglourer 9Bd. du

RS Y A 2 1

ester O ~ Okt Nal To a solution of potassium

et hoxi de (3.19, 3 6.2mol) in diethyl ether (70nlL)
Peaparatignahbi 3(?@?@%)@?@@#-%@#@@@%@@%@@ %8 added

di et hyl oxalate (4.9nL, 36.2nppl) and the reaction

stirred at rt for 30mn._A sol iti on of 4-nethyl - 3-
ni tropyridi ne (5.0g, 36. 19Ftdi et hyl et her (20niL)
was added resulting i mNg iomredi ate formation of a

dark red precipitate. The MEaction m xture was stirred
SO0 0 P 68 P om
and ethanol (10mL) under an argon atmosphere was added diethyl oxalate (4.9mL,
36.2mmol) and the reaction stirred at rt for 30min. A solution of 4-methyl-3-
nitropyridine (5.0g, 36.2mmol) in diethyl ether (20mL) was added resulting in the
immediate formation of a dark red precipitate. The reaction mixture was stirred at rt
for 72h, then cooled to 0°C and filtered. The solid was dissolved in water (500mL)
acidified to pH 4 with acetic acid and the precipitate collected and dried to give the
title compound as a red solid. 8y (dg DMSO): 1.27 (3H, t), 4.25 (2H, q), 6.74 (1H, s),

8.34 (1H, d), 8.43 (1H, d), 8.98 (1H, s); m/z (ES*) = 239 [M + HT".

Preparation 14 : 1H-Pyrrolo[2,3-c]pyridine-2-carboxylic acid ethyl ester
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acidified to pH 4 with acetic acid and the precipitate
collected and dried to give the title conpound as a

wo ew480io0pd. 8H (d6 DMSO): 1.27 (3H, t), 4.25 (RET/US0N4/016243
6.74 (1H, s), 8.34 (1H, d), 8.43 (1H, d), 8.98 (1H,
s); Mz (ES) = 239 [M+ H +. Preparation 14 :

1H Pyrrol o[ 2, 3-c] pyri di -2 car exylic acid ethyl
ester -33 WD 2004/ 104@@%2004/ 016243 OEt NN O
H To a solution of N AN o
3-(3-nitropyridin-4-yl)-2- oXopr opi oni ¢ aci d et hyl

t P ) e t
CoomT * SO B P8 nikbey RS, ot dHitidnit Go il Bher
(mhparaltndﬂ 1395(mmgm IrhmGXylin emanbli(z(ammemEHF (TY@Onhywas added
12. 6nmmol ). . The rgactl Qn was _heat ed und fI ux

safyfatefl HWWW Ehlogide melytigim (Oaplaad divg PR 3 6%3&111101)

Tifd &Qct{b%txyfstﬂéﬂied 308LALRuL ?br)ﬁh?’%hltefgﬁ%l%ﬁgf? baﬁg and washed
organic fractions were washed with brine (20nl),

thmughmlﬂi\ml agette Ghe 8Amilat Eble tombiacd grgamCﬁamonhwere

w%s{?tﬂh %{ISI’ICbI‘JrAr'P Zg&t‘i%ﬁlsdnajl ?I{/l%\gg)i)setnfﬁongﬁntra egm gza%z{ﬂ_’[o %ye the title
E]o%n 1 &1830 8, ¥0D,6D): Pheps al, 143 (P, Z21 H,s
oo é%gfngwls clp E{I:kgl Re- % i;ar %;T(y?l c a(c @ ﬂ\l )(5
7. %(H{sbl &lﬂl(ﬂd{@f) 8 80 (1H, s).
1H pyrrol o[ 2, 3-c] pyri di ne-2-carboxylic acid ethyl
ester (Preparation 14, 310ng, 1.6mmol) in ethanol
Pl(e%%ﬂom %@ro?dﬁzsocqt)ymmélwa%xglﬁc gafjution (Ini,

2.0mol) and the reaction mxture heated under refl ux
for 1.5h then concentr n uo. The residue was
di ssolved in water (| ) _an cidified with acetic
acid giving an i nmedi ate brtﬁi/m Bt eci pitate. The solid
was filtered and dried to give the title conpound as

a belge selptipriof Hittpyme) 2,3 xlnyriding-2- cgl)boxylyc gad ethyil estgr,
(P%F%ad'gglg{l 1 gh:)’ ]{)énsg, q56ngm|_b m 2et’hanol%2(§rrl§]§) was a@c?’deh% s|_c|Jd1um

hﬁh&)&ld&hﬂl@tﬁcﬁr @ik, Rroei61) dhd the-rgdctiod nEiX s wtmeaeéfmx for
ethyl ester 0 C OBt N-- NO Oz Route A :

L. éla)rh?tluceﬂpea’frafﬁéwawung@@ ﬁ@%@l@évq@ssebyed 117W4Fﬁ‘h§1 qu)qand
acgdlﬁ%(g%gt%l%%g:raec# QQE?)an mu% dﬁh (ﬂrmij%%tg.n ‘iﬁé %?H_\’?Vas

ﬁlie?ec%‘rﬁﬁﬂ)dlr)eda‘ﬁ @Mehﬁe tIth t:(ompoﬁidl efsraeiﬂu@tsohﬂ far(MYOPN7.1A(1H, s),

olution of 2-ch -4-
799 (1H, d), 8.05 (1H, d) 885 (lH s); m/z(ES )=163 [M+H]

O"‘ﬂ

Preparation 16 : 3-(2-Chloro-5-nitropyridin-4-yl)-2-oxopropionic acid ethyl ester
0
S OEt
NP

Route A : To a solution of potassium ethoxide (1.46g, 17.4mmol) in diethyl ether
(80mL) and ethanol (10mL) under an argon atmosphere was added diethyl oxalate
(2.4mL, 17.4mmol) and the mixture stirred at rt for 0.5h. A solution of 2-chloro-4-
methyl-5-nitropyridine (3.0g, 17.4mmol) in diethyl ether (20mL) was added resulting

in the formation of a dark green precipitate. The reaction was stirred at rt for 15h,

cooled to 0°C, filtered and washed with cold diethyl ether to give a dark green solid.
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met hyl -5-ni tropyridine (3.0g, 17.4mol) in diethyl

et her (20nL) was added resulting in the formation of
w@2@anbdogr een preci pitate. The reacti on was stPCT/ES084/016243

rt for 15h, cooled to OC, filtered and washed wth

cold diethyl ether to give a dark green solid. -34 WO
Tl?eoéwdlv%QﬁésoRGE[ MVR4RPHBAIA43d aalaﬁieﬁ% p@ 1Q5thAloSHOANEth

in water (200n) and acidified to pH 4 with acetic
gige prjotapge greeeoltaw ditgsgled pre eq>ltﬁctedﬂ@ ﬂlm‘h@omnd driegte give the

BRI W LY 88 1

RsmletB t on Db aZolitib®bH2-4hMved- hyhetﬁylns-hft@@yﬁdﬁheme 0£,15.8@mol) in
in_ diethyl oxalate (4.23g,_ 29mmol) under an

dlgﬁlgbwaéqtﬁ&%}@ Rémpzpd) wigean argon atmosphere was added
L bR £ 51,908 4Bl M s B8 Fuliorc Gy ARl

he m x rred
fowdl t5h therbdm;'tbd WEth h)-johtydz ireeityl (eﬂl@ﬂ(él)omhl)atveﬁa (30uil)) andrdetic acid

etic acid . The organic se ted,
15k e %gﬁmcm% as aerpa@aed[ W@éﬂ)w%wat%\fgﬁé&@@@ gnd
e AR (Fss TRl 1D IOl 3 RV 5 yrcer
high va@unoatp@wm C tPrgeyeathatitle noriound.
5-Chl oro-1 H pyrrol o] 2, 3-c] pyri di ne-2-carboxylic acid
ethyl ester CI O&t NNO H

Px?epﬁ?atﬂﬂ P7 05 1ldrb! rl@?&ﬁ&b%ﬁ gJyhd?ﬂeCQ( QaEBQJlefErHcfd &fijicster

ester (Preparation
di ssol ved in ethanol @ nd OﬁHE (50rrL) I ron
powder (3.7g, 66. OTITD|) ated amoni um

chl oride sol ution (50nL§ rﬁ added and the m xture
heat ed under reflux for 2h. The m xture was cool ed,
fi | t2(2ChlarbuSenigbpwealin-deyl pRoxopepmdiceidethly] etsitanéBrepalrhtion

1R S S e L i RUAES. ron
PORRRE IV §, %@mhm)\éﬁ@ WudaRd a%ﬁ@mhmhndﬁde%om@ﬁSML Ve
brown solid. 8H (CD30D) : 42 (3H, t)

added gnq thigl migjure hearal l@@ﬁ' redlux fgr Hp TI]_q—mixgl)re WﬂspoQEg) iktered

£ 18.
i3 s s PRRRY s Wi elivhaceinte oPeaperie Imgrgere
combindd, @ashedhiviEiNbiiRouDemB), dn'E@ (MgSQL}J bdddbreéntrated in vacuo to
5-chl or o- | H pyrrol o[ 2, 3-c] pyridine-2-carboxylic acid

gieq thy titlesompopi @qmbramwnhd? u (CREYD): 1. 48206351, }), #44 (2H, @),

PO AR A D 00 o

reflux for 2h. The solvent was renoved i n vacuo and

the solid dissolved in water (150nL) and
Preparation 18 : 5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid

Cl OH
0
N

N 0

Route A : To a solution of 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid
ethyl ester (Preparation 17, 1.78g, 7.9mmol) in ethanol (70mL) was added sodium
hydroxide solution (5.2mL, 2M, 10.3mmol) and the mixture heated under reflux for
2h. The solvent was removed in vacuo and the solid dissolved in water (150mL) and

acidified to pH 4 with acetic acid to give the title compound as a brown solid that was
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acidified to pH 4 with acetic acid to give the title

conpound as a brown solid that was -35 WO 2004/104001
weERONAWSO004/ 016243 isolated by filtration. 6HCTDIOD)/016243

7.13 (1H s), 7.68 (1H s), 8.58 (1H s); mz (ES) =

197 [M+ H +. Route B : A m xture of

I h.eH I : +

1s§ra{?e'a b?rrfﬂtréltlérP é,d‘%sjr V?g}iagi:fi" dgj t O(sgf]ﬁfliad)gé gg%&?,nﬂz (ESH)
—[DABer(HJ 44g, 3.89mmol ) and pal | adi um acetate

07nmol ). i t d |
Riyils B o2 S80FOE O S-aRisor Py SRp- e EbsPRBon 106,
0.93 X 1 W0RNETS 1&3@@&1@ quﬂqo é%@ £ 8omalbl), DIACOBUEON 89r€mol)

mxture was al lowed to cool to rt and stirred for
afimallodilax ddetate ((ed1g, 0. éﬁmmbl) in dcbeDM‘%Was sifrgst wigsuonelyand

ol SR o S P R E S B PR L
TIRHSEQIR BRI B AlloWkd tb &od 1t asElt& HLXeO e Iv\liibﬁes were

conbl ned organics were extracted wth aqueous
{enved Bxdeontdueed hressweridibd restivepagitoned beﬁv@emﬂryl acetate

(U ESA? Rl e S EA PR R BlflaPls Prracted

1185601 Melate (PKIOMEHNTHhE e6nBIH SR Welet: Mashed with
Wbr' ng 50&”% dﬁigd MgSO4) flgledtilgr eg and fyucous

Ne@Hd M, paT@al). nT%%Qﬁ@ltl@Sl glugeus Fréraets tese aaidified heipH by
3]?, F C AT a?dn & Q_Lg[ﬂzacgt?c'ﬂc?d tﬂgnzextrgﬁt?a w1‘&196¥h}[1 'XH'etE]c]e (3x60mL).

THeleofpibjinddorkhnios Wbmmzashaad RithBrihy (B’ oy iried (MigBOD); filtgred-and
oxoet hyl ] carbam ¢ a tert but(%/ ester O,g 0O NAN

cogpentiat ng(angq torg¥e @@t]&]@pg}ﬁpgk}n as a brown solid. RT=2.72min, m/z
E 47 & Ipgor ophenyl ) - (S) - al ani ne (10.0g, 35.3innol),

( ? hym&ypl}geri di ne hydrochloride (5.1g, 37.lmvol) and
HOBt (7.2g, 52.9mmol) in DWW (100mL), was added DI PEA

prsg it 19" oH O R e st 2 i Spoercis ek, The

ox%@dhygéﬁrbm& dcRIRyeslityInsieacuo  and the residue
partitioned between water (150nmL) and ethyl acetate (2

x 150m). The conbiyed |prgani c fractions were washed
wi t h sodi um hydr oxi SOMHL | M  50nL),
hydrochl oric acid (2N, 50nL), ied (MgSH4) and
concentrated in vacuo. The P owas chromat ograﬁhed
on silica gel eluting with acetate to give the
title conpound as a white sol Mz (ES) = 367 [ Mt
H +; RT = 3.28nin.

To a stirred solution of Boc-3-(4-fluorophenyl)-(S)-alanine (10.0g, 35.3mmol),

4-hydroxypiperidine hydrochloride (5.1g, 37.1lmmol) and HOBt (7.2g, 52.9mmol) in
DMF (100mL), was added DIPEA (12.3mL, 70.6mmol) and after 5min, EDCI (7.4g,
38.8mmol) and the reaction stirred at rt for 16h. The solvent was removed in vacuo

and the residue partitioned between water (150mL) and ethyl acetate (2 x 150mL).

The combined organic fractions were washed with sodium hydroxide solution (2M,
50mL), hydrochloric acid (2N, 50mL), dried (MgSQ,) and concentrated in vacuo.
The product was chromatographed on silica gel eluting with ethyl acetate to give the
title compound as a white solid. m/z (ESY) =367 [M + H]"; RT = 3.28min.
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-36 WD 2004/ 104001 PCT/ US2004/ 016243 Preparation 20 :
2-(S)- Am no- 3-(4-fl uorophenyl)-1-(4-hydroxypi peridin-|
W0 2004)iproopan- | - one hydrochloride 0 H2NJ HCl  PeET/O52004016243
Route A : To a solution of
[1(S)-(4-fluorobenzyl)-2-(4-hydroxypiperidin-I-yl)-2-
a t 1 Li-on
R SR R SR S Sty
meﬂpmnhbnchwhadﬂdndm di oxane (24nL, 4N, 95. Omol) and
the reaction mxture stirrged at rt for 6h. The sol vent
was renoved in vacuo d tlhe resti@lue was dissolved in
water (1OOnL) and extr@actedNinto ethyl acetate (2 x
50n.). The aqueous phase agorated to dryness to
give the title conmpound a3 whi solid. 8H (D20):
0.52-0.63 (0.511, m, 1.1% 23 (0.511, m, 1.26-1.38
(111, m, 1.42- 1.50 (0.51 -‘, 1 59-1.69 (0. 511 n,
1.72-1.82 (1H m, 2.61-2.71 'é? 2.91- 15

Routd A i) | Eo 33013t1mz of f14S)- mﬂu@omlzsl) 4(h>r4r0>mplpendm-l -yb)-2-

oy A o P 9. )

méthRN6lr(QenD) Pvas hdederyARaricQeiinieioxahe (Rmkly,diNy WS . Oridikiel) and
(3nL) under an, argon atnosphere was added a sol ution
thgfroagticy migture qtﬁr@d@bgrfewl) Ry Wyt fas teneevgr g gacuo and the

re %ﬁ?%é sk APedlih by Syater (qgﬁmL?arf'c? ldedlifto By abdRe)2 x SOmC},)

ropw se over esu ng m xture was stirre
T]ﬁ@aiqucéﬁllns [iase Wabeéapbmte& mrd'DyL&Jss tmf gwdﬂﬂwsmle\ertpound aag white
ude mat er i ed by col

SO&ﬂr éﬁéP@@} Qpﬁ'%?o (S%i(QaéH . H?F RP &Qéﬁepﬂah%ﬁé%ﬁ}@ s 1-42-

f
e e
3.0 (&), F?vms3 laﬁdm, 18))3.69¢3.78 (11, 0)pS. 8896 (ﬂ&g,dn);] @r60-4.72
15 The sol vent _was veq i t
(R0 788 o B PO 2 TAGBE o0 hyl acovat o (5. and
5 : j
R : (578 5 schlﬁﬁon @P‘Hﬂ'% Hﬁxk@%@ﬁdlﬂ@gﬂﬁ%‘&%@%:@f)% ahfydrous

vacuo to give the titl und.
THFZB:mL) aedet 24 ﬂrgom@a,tm@’smﬁe?was()id@%-la sofptiond o7 A(SP-(4-1, t )

AyoRepiy Do e Aipns (repgyaiion 11 Igwe gyl i
(2(%1[%%8}3\&1@6 ot & 1@&1111 "l('ﬂe, re§u1‘§1¥g n,)l%n@&e(vaas@ﬂlﬂred 1, 40h. 20 6t Hef3

. Preparation 21 :
reRsa th@so&\mnﬁm Qactuydf hcxgrude phtenipl Wes purifieddwi eplwen hy |

cHiSthlo grapﬁy (él\@g,z&?é‘i’ic%?orgl%ethag ﬁg%%g% /tooa:llf?orﬁ an oil. The free

amine was dissolved in methanol (2mL) and a solution of 4M HCl in dioxane (0.3mL)

was added and stirring was continued for 15min. The solvent was removed in vacuo
and the material partitioned between ethyl acetate (5SmL) and water (SmL). The
aqueous layer was concentrated in vacuo to give the title compound. 8y (CD;OD):
7.36-7.29 (2H, m), 7.17-7.10 (2H, m), 4.70 (1H, t), 4.09-4.00 (0.5H, m), 3.91-3.74
(1.5H, m), 3.64-3.56 (0.5H, m), 3.43-3.31 (1H, m), 3.26-3.07 (3H, m), 2.89-2.80
(0.5H, m), 1.87-1.69 (1.5H, m), 1.56-1.36 (2H, m), 1.09-0.99 (0.5H, m).

Preparation 21 : (35,2R)-3-Amino-2-hydroxy-4-phenylbutyric acid methyl ester
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OH H2NOWVe O (3S, 2R) - 3- Am no- 2- hydr oxy- 4- phenyl butyric
acid nethyl ester was synthesized according to the
woredohoatoof A Fassler et al., (Tetrahedron LetPCT/USD98016243
39, 4925) in three steps fromcomercially avail abl e
N-(tert-butyl oxycarbonyl)-L- phenylalaninal. Rf 0.29
(di chl oronet hane / methanolod 9 /1); 5H (CDC1l3): 2.04
(3H, m, 2.73 (1H, dd)HNZ2. dvd, dd), 3.36 (1H,
ddd), 3.79 (3H, s), 4.08 (i1H,[d), 7.22-7.33 (5H, m.
Preparation 21A: 9
(3S, 2S) - 3- Ami no- 2- hydr oxy- 4 enyl butyric acid net hyl
ester OH H2N.,, 01 O

3S, - d b d hyl
c(ast eé?v@ég 3%%5@% éyglileé‘é( S Ut %F?’ 1 %ﬁ‘gg o%
sy%ghesﬁgd Qcc%?dlﬁgtoctlﬂle BPHRL dTB0 q?a/sslfiEét I?z?ngl'etmhgdrjon ¥bir Qbbs 39,

(2H, br s),
4%) in thr@&tf(pﬁ ﬁoqummemlb&ﬂgﬂd)le N- (Mmﬁumdxycmbosyl) -L-

Pre ratio s- 3, 4- Di hydr.oxy rolidjne- 1
B B G i guRipictuge Lot BYS R e osE a4 G-
f I I r
m%&:?m‘}%%‘ 5% ??%EY?%&%S%E@?%Z% T rog a7 2973
(SHetmoxi de solution (2.5%in tert-butanol, 5nL) and
N- et hyl nor phol i ne (6.90g, 59.0mmol) and the reaction
m xture stirred at rt under argon for 72h. Aqueous
P&@dmmnt 11,08 1S 28) 8- ARliME-D B dfok9%A-p EAYButyriesid ALESYester
and the mxture stirred for _a ?her I h andthen
concentrated in vacuo. The 'i'esultl ng aqueous | ayer
was extracted with ethylkN & (3 x 200n.) and the
conbi ned organi c | ayers wi th aqueous sodi um
thi osul fate solution (10% mL) and hydrochloric
acid (1IN, 300nL). The organi raction was dried -38
WO 2004/ 104001 PCT/ US2004/ 018243 (I\/gSO4) and

g??‘ﬁ%&é‘gg /grpma 72k ﬁ}gcﬁig)(%?ﬁbétgg'? aﬁlglgpet%}?lrgp%r was ols)tamed
as3.s&te pFodict ﬁn?l’i‘e[ﬁ}atu;’n @1'3 1@ Oglg) (%igdﬁlorﬁ%ethﬂ:n@%’(néth)aﬁol( -2, 1) S
(CB@b)F-ﬂMO ( efpreﬁba?z 6bﬁPB31d) 234 (13T, 4dDBHBRAA Bk ypy3. f78)|(31d14 e

4.14 (1H, br s).

Preparation 22 : Cis-3,4-Dihydroxypyrrolidine-1-carboxylic acid benzyl ester
2 o OH
L
0 OH

A solution of benzyl-2,5-dihydro-1H-pyrrole-1-carboxylate (10.0g, 49.3mmol)
in THF (200mL) was treated with osmium tetroxide solution (2.5% in tert-butanol,
SmL) and N-methylmorpholine (6.90g, 59.0mmol) and the reaction mixture stirred at
rt under argon for 72h. Aqueous sodium thiosulfate solution (10%, 200mL) was
added and the mixture stirred for a further 1h and then concentrated in vacuo. The
resulting aqueous layer was extracted with ethyl acetate (3 x 200mL) and the
combined organic layers washed with aqueous sodium thiosulfate solution (10%,
300mL) and hydrochloric acid (1IN, 300mL). The organic fraction was dried
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OH HNC~ OH Pal | adi um on-carbon (144ng, 10 wt% was
added to a solution of cis-3,4-

walrdogdesy pyr r ol i di ne-1-car boxylic acid benzyl P&€BUS2004/016243
(Preparation 22, 403ng, 1.70mmol) in ethanol (20nl)
and cycl ohexene (2nL) and the m xture stirred and

(1\@%96? dnd B8&Tentrall WivdAb tPBive 'ﬁ{et t@le ddnhgdudll la®Bn bﬁt@l‘ﬁﬂﬁsohd
célite and repeated washinhg of the <catalyst with

SiEneinp 2. (7ARRED ), 8.38-3(43 @Haty, ZndHvels@ihgs, #e2e.26 (2H, m),

onhin concent r at give the title
5-%%2535&:&%7-2‘2‘95’8&8{10@54%@% ZWJAﬁﬁe OH): 2.81 (2H,

dd), 3.03 (2H, m, 4.07 (2H, . Preparation 24 :

2- Br ono- 4- net hyl - 5- nltropyrldl ne Br / M NO2 To a
Prepapatingi Th: 6fs-241)ilydryypyreditdingl - 5- ni t ropyri di ne (1g,

6.5mmol ) in dichloroethane (lfl) was added a

sol uti on of phosphorus ox mde (2.89, 9.7mmmol) in

di chl or oet hane (1 OnL). TH action m xture was heated

under reflux for 4h, then codlted to rt and quenched

W t hpmaﬁﬁn 4 Qhn (12 qurs%s/awaﬁ%da@@%r%o%omi;@,@

aqueous [ ayer extracte into | or onet hane
diBﬁirb;)ypyﬁméldmnbcarbw(ylmragnirbeusyl\mtee (RireipataticyBO4)3mg,

1. 8E b Phgol Gt R SRR g g 05 it i and
he@&anﬁaa&dreﬁax @orlQﬁJ %ﬂ&lmfgaﬁomlﬂoﬁgh %éhte ehPrdpdhied 4vaBing of the

(3H, s), H, ; fm}gPr eparation 25
cagﬂysz Wmmthanqill(CAB@) , itlefl finlimtqan)l ashingpwepi emitinedind

ester 2004/
coReBBH0 A EEIAYe 6 Ue SORBP LG P USSP tmPeL HALP AR
2g12 AP %d), Zo PP In), ko7¢ethy! ether (70m) and et hanol
E)TL Under “an &argon at nosphere was added di et hyl
oxal ate (3. 3m_ 24 Smml) and the reaction stirred at
of, 2- brono- 4-

Pichetlons2l P RsgyP Lot &yf?%%%ygf‘ R %0 4 8g

22.1mmol ) in diethyl etder Me) was added to the
reaction mxture giving a di ate bl ack
precipitate. The reactlo'H nollowed to stir at rt

for 6h, then cooled to OC and fiftered to give a bl ack
sol iTh a fikpesddn of Magdrdkp-4ahsthyl-5-nitwplyadingZ 58 rd. Jmaot) in

d1cah(i(I)rccl)letfhlalfeled (ltO(r)n |_\Izv:rs avc\lﬁdgc{] a 2c§:lleltticl>n of phosphorus oxybromide (2.8g,
9.7mmol) in dichloroethane (10mL). The reaction mixture was heated under reflux
for 4h, then cooled to rt and quenched with water (40mL). The layers were separated
and the aqueous layer extracted into dichloromethane (2 x 30mL). The combined
organics were dried (MgSOy), concentrated in vacuo and chromatographed on silica
gel eluting with dichloromethane to give the title compound as a pale yellow solid. 8y

(CDCly): 2.63 (3H, s), 7.52 (1H, s), 8.96 (11, 5).

Preparation 25 : 3-(2-Bromo-5-nitropyridin-4-yl)-2-oxopropionic acid ethyl ester
o -

X OEt
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acid resulting in formation of a red precipitate. The

solid was collected and dried to give the title
w@eovpoeool as a red solid. 6H (d6 DVBSO): 1.16 (BEH/USI004/016243

4.01 (2H, qgq), 6.55 (1H, s), 7.92 (1H, s), 8.96 (1H

s). Preparation 26 :

5- BrpaR sbiighisy bfl%tgis?uré eﬁlbfew@, (sl 09&22 ﬁﬁ’rh@}?w HiethyRefher

ethyl ester Br Rout e sol ution of

(79m(L2 ahd ethend- (ﬂJOllnM) pydqrdn rargnn;altr)losphglsco\msoqﬁdgd; diethsd paalate

B oD SRR R e o it APl Bt FFomo-s
m@tmpsunm;gyﬁuﬁfel (Peepftatibh 04, 4.897R)1n@i6l) i afetH30BEer (20mL)

3 573 4. 0nmol ). and the reaction heated under
wa%add@ ter e reastion Rexuenglingrandinmadiaie hlask precipitgice dhe

reg(téréo?ig 4S a‘i’l$wed?o Q) at%f\s%gg tﬁever Z di ttoioqésanw&ﬁér git ylgeve a black

he sol ven I'n vacuo an

solidgihe @&ﬁd Pas tistdloatih WALVRSOBRANT Rlidides Hm with acetic
h dro en_ carbognate solution (1 QOOn) and et acet ate

aci@reguliiggyn jormytien ebwadiueripifaiani e sorhdam @H§ctﬁé ped dried to

o I TGS AR 40 B o0

(16836, 7t9p, (11, §)38(93F(|1H9§g 7.14 (1H s), 7.85 (1H s),
8.58 (1H, s); mz (ES) = 269 [ Mm+ |—|]+. Route B : To a
sol ution of 2-brono-4-nmethyl-5-nitropyridine

Pl(eﬁ??z@?ﬁsa% of :eBr%OI’é’lP 12;{] Eggd%?d% @E:%fhg{erb gArBB{M c a%ﬁf"ét%l ester

und

di azabi cycl o[ 5, 4, O] unef e (4L, 30.2mmol) to
give a dark red precipi hate ction m xture was
stirred at rt for 4.5h a cohcertrated in vacuo.

Acetic acid (140nL) was added to the residue under

Reuit@o¥: andTdheadletoh of $Lbrdni®B- 1ﬁt20@4@1n—4512) mqbr))pm& acid
added in smal| portions over a

ctRU ST T eRPRANE 1352 Wh BB S 658fnld wnde@nol (100mL)
wésea%ﬁte& 0 Q&t%ﬁ&ﬁ foilfith &@&i&%&% ggS(ﬁHE') Bﬁtﬁkg{tj%dv@éﬁ% (3.57¢,

wat er gave a precipit
64hmemo)iandtle mastidndwhttleddandilwatinél. Thetréactiah erixtuldieas

ol jd obt ai solved in acet at 700mL
sl (et i aner S0 BERGD DML e) G168 s3ont was
reid@ed inl VoAb Snd B r&ﬁ%ﬁé}tﬂaﬁltﬁgleﬂ Bet\%%%ﬂ Qathf%ltéﬂ R Rydrogen

title conmpound. mz (ESt) = [ M+ H +

caghop@ieisplution € p(mak ) ol eiryl acetate (3 x 150mL). The comblned orgamc

B P R B B BB R Rghfouna
al?ern%oﬂ@”HiPt@Dy@ﬁ) adgedH o), a4§<@mt on.12f(1H, s) 7.85 (lH 5), 8.58

brono- | K pyrrol o] 2, 3- cl pyri di ne-2-carboxyl’i ¢ aci
(1Ht by /e 8%) <280dpat &l on 26,

Route B : To a solution of 2-bromo-4-methyl-5-nitropyridine (Preparation 24,

5.7g, 26.3mmol) in diethyl oxalate (17.9mL) under argon was added 1,8-
diazabicyclo[5,4,0]undec-7-ene (4.5mL, 30.2mmol) to give a dark red precipitate.
Reaction mixture was stirred at 1t for 4.5h and concentrated in vacuo. Acetic acid
(140ml) was added to the residue under argon and heated to 60°C. Iron (2.94g,
52.6mmol) was added in small portions over a period of 1h. he reaction mixture was
heated at 80°C for 4h. The reaction mixture was cooled to rt and poured into water
(300mL) which gave a beige precipitate. The precipitate was isolated and washed

with water. The solid obtained was dissolved in ethyl acetate (700ml) and filtered.

- 40 -



500nmg, 1.86nmol) in ethanol (20nL), and the reaction

m xture heated under reflux for 1.5h and then
w@orvgrmopat ed i n vacuo. The residue was di ssol R€HUBI904/016243

water (15m.) and acidified with acetic acid resulting

in formation of a brown precipitate. The solid was

{ | ' i ' . h/zt BBk =269

R e R R v A S
[MY H]/. RY =3139mig), 8.60 (1H, s); mz (ES) = 241 [ Mt

H +. Preparation 28 :

1H Pyrrol o[ 2, 3-b] pyri di ne-2-carboxylic acid JIICO2H N
Piphiatidhe2 1 | $-BRoReERHEL1WES3-BpsHaiReD -eabetydicngid o t he

ngt hod of Ronero and M ?gﬁelz[p@?m 91/ 0984}gi).

Preparation 29 : 2- MeBhyt? tr ridine NO2 N Me A

m xture of 2-chloro-3-nigtr Idhne (1.00g, 6.30mmmol),

pot assi um carbonate (2.62g, HL8. Sbrmol ),

tetrakis(tri phenyl phosphi ne) pal | adi um (0. 73 .

0 6SmRe DAREIE s UORY 1. LB B R punelaies aidedfsplution of

_' ) _' ( ] .ang_ . .
s-hibgto-Eg RIS S AR GARS Ao yi¢ R kRS (PRbalfgn 26,
500ntg, 1@6nmaholfin efheol (A0xiIU); endihs redeton fiktuesr ledtedhmdegteflax

celite pad, washing throu with THF. The. fi.ltrat
forg oh e Srpeananpa g P el bR Y %WIWHPWEE&?H%D
and RRIAELKHAAcetRRERIREAGH AR W rBhtid 5¥h Wbt peédiitate. The solid

acet at e/ hexanes (3:7) to give the title conpound as a
wysddllevied bl ifiltratH ah@OFe8 Yo give 86 t{tBHongound 284 biawA sali) ,ou

(apBH 80 o ola3 57k B SEDPGe; B2 (RS- S Ut

3-(3-Nitropyridin-2-yl)-2-oxopropionic acid ethyl

ester NO2 CEt N O To a solution of potassium ethoxide
Pi{epanatipn 287; Vﬁﬁ?o'h)ald[aﬁdﬂpmh@ine-étdad?oxyﬁ@mid) and et hanol

(8nL) was added diethyl oxalate (3.79nL, 27.7mol)

resulting in a yell owf%sicgm The reaction

m xture was stirred fo ~ pridr to the addition of

2-nmet hyl - 3-ni tropyri di ne" (PHeparation 29, 3.40g,

24.6nqmol.) in one ortion., The resul.ting.red

o s Dhvi s S RS Bt AbeSTeap i oS PERomgEp and
MiREell (Wotdyeawep filtered, washed thoroughly with
diethyl ether and dried. The red solid

Preparation 29 : 2-Methyl-3-nitropyridine

N0,

Z
N Me

A mixture of 2-chloro-3-nitropyridine (1.00g, 6.30mmol), potassium carbonate
(2.62g, 18.90mmol), tetrakis(triphenylphosphine)palladium (0.73g, 0.63mmol) and
trimethyl boroxine (0.88mL, 6.30mmol) in 1,4-dioxane (2mL) and water (8mL) was
heated to 110°C (oil bath temperature) for 6h and then stirred for 16h at rt. The
mixture was then filtered through a celite pad, washing through with THF. The
filtrate was adsorbed onto silica gel in vacuo and purified via flash column
chromatography eluting with ethyl acetate/hexanes (3:7) to give the title compound as
a yellow solid. 8y (CDCl): 2.86 (3H, s), 7.34 (1H, dd), 8.26 (1H, dd), 8.71 (1H, dd).
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was di ssolved in water and the m xture adjusted to pH

4 by addition of glacial acetic acid. The resulting
w@e@ailpiobat e was col l ected by filtration, di ssPCTE004016243

di chl or onet hane, washed with brine, dried (MgSO»), and

then filtered and concentrated in vacuo to give the

0 RO & 40

Pfééi’alrﬁtngy‘ﬁ)ﬁ@ Qgg mﬁoﬁ%cﬁ‘ﬁ %%522?)% Hbfé)plo@l‘ii?é it %1 ?_' est%rd)

8.43 (1H, dd), 8.66 (1Hx¢ o Preparatlon 31 :

1H Pyrrol of 3, 2-b] pyrldllne 2-darhgxylic acid ethyl

ester NOet QNO H Tova suswensi on of

3-(3-nitropyridin-2-yl)-2-oxoppopi onic acid et hyl

C30nTo 25pRBPG L PoRas st s g Ay mdogbifest her

(9@9&)‘%@5 QthaRsr (@ﬁﬂ_w) Wi 488d dethre®ilate ?Qqﬁbrhﬁ &7 Baflol)Bsulting

m xture placed under an atnbsphere o ydr ogen at a
ingy yedlowr @smnsm %pgcacflom nn&ﬂurwamstm@cfobmlrsmqrrtb itleg:

ur.e. iltered.th I|t
qilor] Fof ey B bR iR e FB 257 AR 24 Ghb i one
p&E66.eThE Bds8link Red/aBpénsioR Wi stig@flat rt MR afebh) %L)zou\/a$he
added and the mixture cooled to between OC a

5C
e e G re RO BE e o) ¢Bord dsipd. The red solid

w%é !11‘s£eo"1‘§éoq°ﬂ ﬁﬂ%ﬁ%{i é%dd{lg()?m% &ﬁli{e?g?_ﬁ)ﬂtﬁt §y &%@P%@&alﬁacetlc

acid. 21Bhé fdshiltield precipifdte Wastoliedted By Titrdtidd, didshlyedBin57 (1H,
8 (1H, s) Prep

diehlbfsyretBinst Yosh i rienatied 4 °s%§5mdctha% flerdapd o
cogcelﬁrdtélcgznvx\gcgg%_é&gﬁlgQ lec %U@%@Q Oérgggdéssoh’& 88 )gg/?PiCéQ. 1.40

suspensi on o rro ridi ne=2-car b

(&L ity 489N H, g 734 (QH[ e)paBat(IHI\ch;LS 49 (34.01d)18.6G (1HDI gd)i n
aqueous sodi um hydroxi de solution (2M | O1L) was
heat ed under refl ux for 3h and the resulting solution

éwfqun 213, 2L idind B PEd 4B addichsf @let O 4
PP pididind el Hf

|t|on C|al t|c a Excess dcetic acid
was renoved |n vacuo a ting suspension
cooled to OC and then left| s ing at rt for 16h. The

resul ting beige precipitateMas ol l ected by
filtration and dried to glve the title conmpound as a

bei g€o aahispensiBirdof 8163 -DiFsP)tidia-A-21){2kbkopsdpionic 23id efliy ester
PEEIMCHEE S I N N WL T
(10% on activated carbon, 447mg, 0.42mmol) and the reaction mixture placed under
an atmosphere of hydrogen at a pressure of 20-30psi for 12h with vigorous stirring.
The reaction mixture was filtered through celite, washing with ethyl acetate and the
filtrate concentrated in vacuo to ca. 20mL. Water (150mL) was added and the
mixture cooled to between 0°C and 5°C. The precipitate that formed was collected by
filtration and dried to give the title compound as a beige solid. 8y (CDCls): 1.44 (3H,
t), 4.45 (2H, q), 7.25 (1H, dd), 7.39 (1H, s), 7.75 (1H, dd), 8.57 (1H, dd), 8.98 (1H, s).

Preparation 32 : 1H-Pyrrolo[3,2-b]pyridine-2-carboxylic acid
N OH
PR
ZN ©
H
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To a stirred suspension of
2-chl or o- 6- net hoxy-3-nitropyridine (2.44g, 12.9mol)
W0 p002084001 v aqueous di oxane (25mL) was added PCT/US2004/016243
tetrakis(tri phenyl phosphine) palladi um (1.50g,
1.3mmol ) and the m xture stirred for 15mn prior to

t he Aadgiehkion o@ﬁﬁtﬁyﬁm@[h)mqggﬂamaa daib&ayﬂb acﬂ?et}%nmlel)

and potassi um car bonat e

(Brepaxation 3h Q8dgel. Wétgmnb)am ewegn@@?dlméﬂllydls@mdﬂsomtloméw
6
1&%9\?%211%1?6(1&%1% relfifx rf{) BV S &s@%&?%&luaglg lrv&%g 4 1&\%’%151.‘6)001

wa ure stirre
to T eThe pil was avlﬁrsteﬁltd) toyeddition o gfacmEhdehe ,acMaShIc% acetic acid
through W th ethgi acetate. The aqueous phase

wasisaIoNed i vicHo and theceauting suspasiop cogledtia e @nd ibeaa@ﬁ_)

st%gigr{ﬁt_%qt t(?? gg ?ﬁg éf%&?f'ﬂg fb%fgteiﬁéc?plggﬁﬁagg% e%%dg)yj fqﬁatlon and

driddl tb Gaveaab utlE’ué blﬁﬁids(hrbe iebofitl a8 (&ADMIBOD): 7.12 (1H, s), 7.23
chr omat ogr et hy acetate / isohexane,

a
(11, dd), 7g7§\,(éH§ﬁg 8t42tﬂlé1, ddpound as a pal e yellow solid.
6H (CDC13): 2.81 (3H, s), 4.01 (3H, s), 6.65 (1H d),
8.26 (1H, d). Preparation 34 :

Pi@phafatidn MX&Methd))t}f Wh}d43nm&opjzﬂd1ﬁe oxopropi oni ¢ aci d
et hyl ester e = O To a stirred

{
suspensi on of pot aSSI um et o €%(0.55g, 6.55mml) in
diethyl ether (20ni, qgg and et hanol (4nL) was
added di ethyl oxalate ( 4L °55mml ) and the

r eacrad @@tlmd(:idéf)@ls‘i@ﬁof@f—ctlﬂér@%-ﬁ’@ﬂm&?fﬂ—ﬁuﬁf)y@dlné gz afe
addltlon of 6- methoxy-2-nethyl-3-nitropyrid
12 ppwphrind P gnv/g 3quepug gioxan |V§as|add@1 fétiﬁ@(t@phﬁéwl 43

ph\@spﬁ%pfg%@ﬁ@w LSARRS B4R g S

adﬂﬂimn of tuémethiyRtousanendss fnnll, t1€ 9ol laad ﬁ@ﬂassﬁhnmafb@date (5.36g,

oro wi th di.ethyl ether then dried. The re
ﬁ\/\glgelr??é?ﬁo’fl gwéfﬁrwas heategungigr ieHus iy @hﬁéels%hlwdotﬁ cool

to ‘f@&de? doi. OE{\}\)lgl aceiie Qgﬁ)gﬁi) s 3HgedNaRI tﬁ ?tlit?eldsuﬁ’éﬁsﬂhgcgmgly

cold ter, to gl ve t e co
foal;h alengGuWasdilte@M @mn@h@yhtelwdﬂnmg%irough with é)tHyKa%bl;ate

Th(ﬁfﬁuél%bes’ %h s \gﬁsq%eﬁqateg)anﬁ Iggé’ifg%%‘f'}ﬂ& ﬁt?‘?% gcetate 8 X 38mi9 and the
cobrbMRId R ¥atmi ésHv B Wa@h&{ \31t12 bﬁﬁ@% Db N@riedt @@ﬁfg@bﬂilté‘re@ o

ethyl ester MO a ‘suspensi on

adsorpel oo lydiep g8l rﬁ’qrrfmpgwn diilagh golymp. cbmmtognaplmy SiQgiethyl
acetate / isohexane, 1:20) gave the title compound as a pale yellow solid. 85 (CDCls):
2.81 (3H, s), 4.01 (3H, s), 6.65 (1H, d), 8.26 (1H, d).

Preparation 34 : 3-(6-Methoxy-3-nitropyridin-2-yl)-2-oxopropionic acid ethyl ester

NO,
B
7 OEt
MeO N
(o]

To a stirred suspension of potassium ethoxide (0.55g, 6.55mmol) in diethyl
ether (20mL, anhydrous) and ethanol (4mL) was added diethyl oxalate (894uL,
6.55mmol) and the reaction mixture was stirred for 30min prior to the addition of 6-

methoxy-z-methy1—3-nitropyridine (Preparation 33, 1.0g, 5.95mmol) in diethyl ether
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ethyl ester (Preparation 34, 276ng, 1.03mmol) in THE
(12mL) and ethanol (5nL) was added saturated aqueous

w@peaweno4m chl ori de sol ution (5nlL) and iron poweEr/US2004/016243
(346nmg, 6.18mmol) in one portion. The reaction mxture
was heated under reflux for |h then filtered whil st

(8%{L)l IThB Q¢sulthicGed Buspehdibn was Slrkiel at WRGHd &R Gr gini] tbrmom The
ethyl acetate. The filtrate was cool ed and was

mwtum vasifiterqdathetsplid avasiead thargselly with th:@wb%rhﬁﬂaen fled. The
bed | tAdo
re Is lg(iwg% Iﬁnttzﬁ{e ' ' ?gg\?étsfhﬂld ﬁ%gﬁﬁ’u?ﬁ’ (#]JI%:(PQ) 3 en e
pra6ipitat e/as Q“iXtafbﬁSWaéhea)wﬂﬂ\t&d t)viaﬁar tantil(hedmclirgﬂ'lﬂmhie ’aﬁe eompound
bei ge solid. SH 5 : é }f
asp Melge(@ﬂid §p (CBCt HQI( )t) 47072 B, i)ﬂ4 3\%(211761)325 ?41@ d),

7. g% K/g?hi?x%/&%ﬁ p?/i&r opg%eé%%u Sgr |3S| :ne- 2-carboxylic acid

MO N-\. OHHO To a solution of

5- met hox -I rrol o[ 3, 2-b ridi ne-2-carboxyl i c aci
Prapayatio %h@@al tnyeswlgigﬁ ne-g; @é}ﬂﬁfs apif ethyl ester
et hanol (1OTL absolyge S addedo tagqueous sodi um

hydr oxi de (0.35nL, 2M ture heated to 70C

for 3h then cooled tor E (ltjltl on was adj usted

to pH 4 by addition of gIaC|a acetic acid and the

sol vent s rem)ved under reduced pressure. Ethyl acetat,

( 2019 2 fawender af $-60-Mrehoxyaispitopradiaia- YR RWEO RS A
etﬁf’l@s&?tl&;}gﬂﬂifﬁdn ﬁiégva Sf" ﬂﬁﬂl%ll)gﬂ T&‘ﬁ'meIL) The eﬂﬁh&%mL}

uor cant e remai ning solrd was washed
wad addeésdttyfatmlcz&lmm@ aamdoniunmihlerm SHIDtRO QALY 4@dDiton powder

(3§g, GLPBTGDIRGES polMRer | HEFEBeR e ey e g S for
1}§th§§ filtdtdd vehiist &ilPHot(Ridugl cel?te Phagl #akhifl withrRR8the dfhte.
TIZe ﬁma(wmm&dmﬂmhyd with boee RO l)s diiediGYeS@,)3{ilpied end

oo gblo sicpeyT o bisfloion SRip S BRE AR S atpgaphy

(SO, S/ HEBt A HBRdne 4 108 %a% Qﬁﬁltle?c@n%%mﬂ) b a B&ide bHIRL. 5y

reaction stirred at for 18h he reaction mxture
(GRS} ar40i BHoned 98 €3Mpont.dl CiL.op.oniéd bidhel)( 200 MH, maded2 (1H,
d)wgézrhlgl OnmL). The | ayers were separated and the

a (S ayer extracted with dichloromethane (3 x

50mL). The conbi ned organi cs were washed with sodi um

hydr oxi de (2M 50m_ vvateraéSOm_) and brine (50nL)

Prgpartione3p (ﬁ@@@t}xy- Himyrokl3 3rblpytidine-wathonyliassien in
vacuo gave an of f whjke s@lid. Tri e ation with
N

=
N 0O
H

To a solution of 5-methoxy-1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid ethyl
ester (Preparation 35, 128mg, 0.58mmol) in ethanol (10mL, absolute) was added
aqueous sodium hydroxide (0.35mL, 2M) and the mixture heated to 70°C for 3h then
cooled to rt. The solution was adjusted to pH 4 by addition of glacial acetic acid and
the solvents removed under reduced pressure. Ethyl acetate (20mlL) was added to the
resulting oil and the mixture sonicated until a fine suspension formed. The mother

liquor was decanted and the remaining solid was washed with ethyl acetate and dried
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di ethyl ether followed by collection by filtration

gave the title conpound as a white solid. 8H (CDC13):
w@2@8/1080 s), 5.15 (2H, s), 7.09 (2H, d), 7.8REBUSD04/016243

(4H m, 8.05 (2H, d). The follow ng conpounds were

synthe3|sed according to Preparation 37 from

] {.at .
BB L BEIEL G BB 8 Cprom) 397,00
) &%1@1@1 alymm (131, 25 7(PHIE)). 7.60-7.75 (1H ),
7.85-8.06 (5H, m), 8.10-8.24 (1H, F m) 39 8H (d6
DVBO) 524(2H s), 7.66 (2H, d), 7.83-8.02 (4H m,

Px%g&&t(a%? 4 M‘é?h %%1%91%/ LA 9&&?1?@{1&&3@@ @4&9%)@243

2H s 52 (214

7.84-8.02 (4H n) %31 /| F' M Preparation

41

2-[ 2- (4- Met hoxyphenyl ) - [1 3] d| -2-yl met hyl]isoind
0

ole-1,3- dione 0 O N
2-[2- (4 Met hoxyphenyl ) - 2 oxoet hyl ] i soi ndol e-1, 3-di one
( Pr éFsaa sdlitgon GA-methesgphenacyd braghile (&8s aégiémd) imDMF

ChRESFAS Bl S aE cE00K 36 00R B s iE irstion sipred

at ¥Br [ &5 UTHd lagkctioRinfiktire wae phtitloetrisdtwe ! dibiofodfietHate, (200mL)
r enovi ng water with a Dean-Stark trap. The reaction

angdiweter(d0Qmk)- aThedms weresspirated apgd theaagyeousleyariezfiagied with

G BEHUNPLLYL SHETLA o RO gl AU hod o

or gani

hyHﬁy(@de @asg S0a8))ertatet @bnﬂ.l)laﬂ& bfih€ BO0mL)cknidettied @@04)
filtered and concentrated under __ reduced %r essure,
Filga{ian.ithen eqncentraighpp o £avamn effrwhileisolds drifativi t@e

dlé%ghda)r f&%&geg(%llg%onzqfiglgaggh ﬁ.’?‘)e’ n%ﬂg’ tifld c&ﬂﬁbur@ as aGWI?@e

solid. &y (CDCly): 3.86 (3H, s), 5.15 (2H, s), 7.09 (2H, d), 7.81-8.01 (4H, m), 8.05
(2H, d).

The following compounds were synthesised according to Preparation 37

from potassium phthalimide and the appropriate o.-bromoketone.

O O

R&Nijg

0]

Preparation | R NMR

(1H, m), 7.85-8.06 (5H, m), 8.10-8.24 (1H,
m)

38 @F du (ds DMSO): 5.25 (2H, d), 7.60-7.75
F

39 8 (ds DMSO): 5.24 (2H, 5), 7.66 (2H, d),

O 7.83-8.02 (4H, m), 8.10 (2H, d)
Cl
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The foll ow ng conmpounds were synthesised according to
Preparation 41 fromethylene glycol and the

wappropopat e ketone. OF-\' o ()*~R O PreparptT/os2oR/016243
NVR 42 F 8H (d6 DVSO): 3.69-3.81 (2H, m, 3.85- 4.04
(4H, m, 7.15-7.30 (1H, m, 7.32-7.49 aF (2H m,

7T 9P (4T 43— 8H (¢ ViSO3: 82432785\ 45671
3 895700 (414 pire 7. 32- 7 &@%O? Azig%;)g%gz H
ci (4H, ) -46 WJ|2004/ 104D ot Bl 5 12 (4 H:

(d6 DVBO): 3. 64- 3. , 3.85 4.03 (4H m,
7.08-7.2% (2H m), 7.35-7.52 F (2H, n), 7.75-7.93

o
)

, Preparatiom 45 -
[ 2- (4- Met hoxyphenyl ) -[ 1, 3] di oxol an-2-yl ] met hyl amine O
Prepardidd41 22 2-(4-Mdvbdxyphstpiefly3 Jiiokolbnd}-ylmethyllisoindole-1,3-
.di oxol an- 2-yl net hyl ] i soi ndol e- 1, 3-di one (Preparation
digge 2 0g, 5.90mol ) and hydrazine hydrate (5nL) were
conbi ned. The stirred reacfdion m xture was heated
under reflux for 48h tpen all d to cool to rt.
Aqueous sodi um hydr @k ) and wat er
(20m.) were added and t¥ mxtur irred until a
solution was formed. Diethyl ether (20n) was added
and the biphasic mixture stir@ed vigorously for 16h.

Th .
ot r oy MRS RERAL FOECLAs GG Ic FIERHS (P FadlfiFs7,
6.85uy12il I’S@xdnﬁ]l) an E@speﬁdﬁdr iﬁ;bdl?gr)ﬁﬁ émiy ahd dthgdeflﬁ gmbﬂ(e 2mL)
20m.). The re sol uti on wa asse [Qu )
adglm?-t @%T%%lewﬁt(q@haca@é?@m& & 8@8103}‘3%%@%1 ﬁn%ﬁte%ssw?%ng
mBinE HEpRd hdciSoBOIRPUDE B Ak @igP) Deg IR frap. Th
redctd® miXkjre syas aBo W (03idol tog) thed paditioRet] betweed ethy] {c@tdte

,4.04 (2H, d), 7.53,.(2H. d). The_follqQw .
Chli bt heles ysrinsasbidicrionls st @B oThesressi
lafdromsRysbhad \Wwivg tivd (S8l 2 Bted (MeSO)) ARaRAGhMBoncentrated under

phthalimde. OO H2N '/ R

reduced pressure, to give the title compound as an off-white solid. &y (ds DMSO):
3.66 (2H, 1), 3.72 (3H, 5), 3.87 (4H, m), 6.88 (2H, d), 7.32 (2H, d), 7.83 (4H, m).

The following compounds were synthesised according to Preparation 41

from ethylene glycol and the appropriate ketone.

o) 6’})
Cop"
(o]

Preparation | R NMR

42 \ 81 (ds DMSO): 3.69-3.81 (2H, m), 3.85-

- F
O: 4.04 (4H, m), 7.15-7.30 (1H, m), 7.32-7.49
- (2H, m), 7.74-7.96 (4H, m)

43 . 8u (dg DMSO): 3.62-3.78 (2H, m), 3.84-

@\ 3.99 (4H, m), 7.32-7.49 (4H, m), 7.74-7.94
o (4H, m)
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Preparation R NVMR 46 F 8H (CDC13): 1.31 (2H, br s),
2.87 (2H, s), 3.79-3.87 (2H, m, 3.99-4.08 (2H, m,

W@ 20040460177. 20 (2H, m), 7.23-7.29 (1H, m 47 6H(TDEDBI/016243
1.23 (2H, br s), 2.89 (2H, s), 3.75-3.87 (2H, m,
3.99-4.10 (2H, m, 7.29- c1733(214 m, 7.36-7.40

(2 m F47 WD 20047/ 104001 v 2 H
(dghDI\/BC: 2.72 ), 3 %ﬁgj%ﬁfi%gﬁ;’ 7833587552
(2H ), 39340@@ m &% ’ﬂ i

7.37-7.44 (2H M par af §125h He7- )

5-Chl orot | H pyrrol of 2, 3-c] pyri di ne-2-car boxyl ic acid

[Z2-(4- nethoxyphenyl)-[ I, 3]-di oxol an-Z-yImet hyl]

amde C 6 0 NN NOH To a solution of
PrleparafionetholRy(dHeathoxyphengl-{ 8B bliet dan-2-yyin atetltmingni ne

(Preparation 45, 0.117g, O. 56i nnol ) in dichl oronet hane

(5i nL) was added DI PE@ y22mol ),
5-chl oro-1 H pyrrol o[ 2 @ e-2-carboxylic acid
(Preparation 18, O. 100g, 1nmalyy and HOBT (0. 0769,

0.56mmol ). The resulting sol utlonzvvas stirred for

2m rp.- [ﬁ@ﬂl\@%yﬁ@e@lﬂ[ﬂ%d@x&l@@lﬁie RAFRE-2BUione

1
stirring was continuedf M?ﬂ The reaction
(Pr¢eparatien dis2.Bart $dmmabdnd éydm@ne hmrﬂr@m (bmdpwtenaeenbined. The

. . 20 d. (Th
s BN R B0 IF e R SRR oo 05
Ac(dénaaddium hedrok iR (2MI01186hI) raﬁ@Waces QOB ewersdaaed Wd the

brine (20nL), dried (MySH) il tered and_concentr at ed
mﬁXle%fé%i untﬂa@@@%lpa [Mas %me@ln Dl@t&%ﬂ ether (20mL) was added and the

RIS RIS A Sl B! bofe SBTRRY G RR I
aqngqus4ay@5H \&(;12 bla;’cra‘@te'jd| \61(%5 G1e(h]yg-lgth§n)l 3x26mIp, théli'the&))mbﬁ]eﬁ%rgamc
ex%a@ﬂwe%_wasbpé ggrc (?Q)tPHJV\T ]?Fge}_hgﬁﬂéeﬁw@n\wsé)assed through a
filgy pigee ﬁie%ee@aﬁ&ﬁ@ﬁ% H EQ zP rv@«ﬂﬁ)r t@#ﬂ%‘thé Btle chﬁ’i und as.a oyellow

5-chl oro-1 H'pyrrol of 2- car boxy c aci

oil{ Phishaphdified oih&)andmg stD@pp rmqm(rzm Br S)BI06. (21EI:J s)H.B7 (3H,
s), 4.00 (2H, t), 4.21 (2H, 1), 7.04 (2H, d), 7.53 (2H, d).

The following compounds were synthesised according to Preparation 45

from hydrazine hydrate and the corresponding phthalimide.

™\
O
HN—" R
Preparation | R NMR
46 . . du (CDCls): 1.31 (2H, br s), 2.87 (2H, s),

C[ 3.79-3.87 (2H, m), 3.99-4.08 (2H, m), 7.00-
| 7.20(2H, m), 7.23-7.29 (1H, m)

47 . 8 (CDCls): 1.23 (2H, brs), 2.89 (2H, s),

@ 3.75-3.87 (2H, m), 3.99-4.10 (2H, m), 7.29-
o | 7.33(2H,m), 7.36-7.40 (2H, m)
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NNNO Preparation RmZ 50 Fmz (ES) = 394 [ M+

H+; RT = 3.49mn Nz~ aF -48 WD 2004/ 104001
WEMDAWER004/ 016243 51 mlz (ES) = 392 [ M+ H] +; PEITUS2004/016243

=1.48min C 52 nmz (ES) = 376 [M+t H+;, RT = 3.26nmin

E Preparation 53 :

( SH82- Am no- NN- di met hy! - 3- pg (diDMSoOy! QWQF{QH”@”BQS (2H, br
hydr ochl pride 0 ™¥iCRy H2N' ANs), 3.69- 3a7§9 "ni) 984,06 21 m),
(S)-2-tent-butoxy hony| am7@@7311— ﬂ

acid (500ng, 1.88i nrml'j in ded

di net hyl lai ni ne _hydrochl ori de (153rrg, 1. 88mm| ), DI PEA

(1.2, 6.57mmol) and TBTU (602rrg, 1.88nmpl). The
reactton ' e stirred rt for 16h. The
PBRGUIR 1l Pl i fve OondCorbamiigacid [2-(+-
méth&spheed)- [1n3]nﬁbja@gfgj2 }glglgmz n]am& this was added 4M
0X

hydrochl oric aci d 20mL) and the reaction
was stirred for h at rt. Thesolvent was renoved in

vacuo and the res'I was p,a i Pioned between wat er (1
OOrL) and ethyl acgfate \ :Q The aqueous
| ayer was evaporate Ndr ness and the residue

recrystal | i sed from et hdnol*/ et hoxyet hanol (9:1), to

9SG RRg L2 g BRGS0 o JRLTRRSR
(Pgemamongqsss (0114,7gn@ 561r1&108)§1ﬂ1882&1gor8%1‘dth§g& (51ﬁLWE)§3acﬂdéd (DE[P'EA
. reparatl on
@ Qgh §@§Tnlyli%-ﬂ1i0f§-l,;%PVHPIHI%%‘FHPWW? SHbarylicracid
(Preﬂaisiﬁmam b H0RBED, SMﬁ{o‘PH?ﬂdg{?(Eﬁ? f@ ggﬁ%‘oo %@Mn%/gﬁg r&ulting

sol ution yrrolidine (1
so]@lmyvae\@tgr@dge ami e BIBIIAD,11%g,606iminp]) was added and stirring

wa_g ?&ntﬁ'luteg for 1%‘1’11ta? rty Cléhret%gz{%log rrﬂl)?t?neswggl part1t1cr>]ne% b%l‘m%e?lpl ont ¢
dichloromethane (30mL) and water (20mL) and the layers separated. The aqueous
phase was extracted with dichloromethane (3x20mL) then the combined organics
were washed with brine (20mL), dried (MgSO,), filtered and concentrated i vacuo.
Recrystallisation from methanol/dichloromethane gave the title compound as an
orange solid. 8y (CDCls): 3.81 (3H, s), 3.84-3.91 (4H, m), 4.05 (2H, m), 6.56 (1H, 1),
6.76 (1H, s), 6.89 (2H, d), 7.44 (2H, d), 7.57 (1H, s), 8.68 (1H, s), 9.94 (1H, br s).

The following compounds were synthesised according to Preparation 49
from 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18) and the

appropriate amine.

0]
Cl 0
7Ny 'r:l{ R
N~
H 0]
Preparation R m/z
50 - m/z (BS™) =394 [M + HJ"; RT = 3.49min
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WO 2004/ 104001 PCT/ US2004/ 016243 acid (500nyg,

1.88m nol) and TBTU (663ng, 2.06mmopl). The reaction
wor®480400r ed at rt for 72h. The sol vent was rREDUSIHH0M6243

vacuo and the residue was di ssolved in nethanol

(15nm). To this was added 4M hydrochloric acid in

T6RE Thel sol ventewas. romov bl 1 Iy Ao ao i Ehe 10h odranian

16h. The| sol vent-.was_ r enov n resi
was part|tioned bn wat er (100nL) and et hyl
acetate {2x100nlL) ~Thwl aqueous | ayer was evapor at ed

to dryness, to give the title conpound as a green oil.

nm, 8.11t+8.17 (1 8.5p-8.64 (1H, nm), 8.85-8.93
(2H, m.| Preparat™n~iB5 :|(S)-2-Am no- N,
N- di net hyl am no- 3- pyri di n- 2-yl propi onam de

Haza( OD) 1.86-2.05 (4H -1 N2 . (AHR L2 Yes
3. 383,55 )(ZH, m@\asfs. 75@%)_%7? [ﬁglﬁzt.l{?ql(gf N

hydrochioride 0 H2ZN,,, N T 2ACT . N~ To a stirred
sol uti on of dinethyl ainine hydrochl oride (0.153g,
Priepavatimd 53 i ¢)-2EMAIMBNY-dimachydbpyridhPEAp{d@dnamide

.55mnpl), (S)-2-tert-butoxycarbonylam no- 3-
hy%‘?‘i?‘g‘}rﬁfez-yl propionic acid (0.50g, 1.87mmmol, Acros)

and TBTU (0.60g, 1.87mmmol). ®he reaction m xture was
stirred at rt for 16h. leﬂst\QllL\lr\?nt was renoved in
vacuo and the residue was djssjol ved i n et hanol
(15nm.). To this was added 4M rochloric acid in

di oxane (20nL) and the reaction/stirred at rt for 16h.
The solvent was renoved in vadtuo and the residue

partid £9§l.ﬁﬂgrrﬁ€f (8572 b l%xy@&%@ﬁ@ﬂm%??%?%lb?}gﬁ ot fic acid

(2x100nL e agueous | ayer was evapo ness
(50emgj h&3ramehlin HMF wHingh) wasadded dirs¢thyloinseechyfdraniloride

SRS BB LT L SOTBE 2506 B, R e

refction| @ik Brd wia® RN dt 3 far 26| RAE Bftverfehwal rerhbNdZn ShédPind the
sulfate (3.40g, 10.9muvol) and 2-am no-5-chl oropyri di ne

regiflee digsavadon methoansl @dda. (e thissuswdilehddfhyidoahingic acid in

(2.7 . ) J.n ethanol. {5 th reaction
ciffapbiftum bR it R or P o i Bygnt FA8 Hiithes
inhbbiedrddhe YRR &b bftitiRéBéteen #8@r {10OndLl)|aht 3t/ acetate

concentrated in vacuo. The residue was partitioned

(250N etadpeats deyeswaney 20mird DabpacsPaT] IS260d10 16243
re%lgétrgl%r%%ﬁQE%ﬁaﬁgvétﬁQ%}g?lpg@%Mo( évé(thg Q%%‘om%%ﬁnd as a white

organi cs were
solid. 8 (CDsOD): 2.99 (3H, s), 3.06 (3H, s), 3.35-3.42 (1H, m), 3.45-3.53 (1H, m),

4.87-4.94 (1H, m), 8.04-8.10 (1H, m), 8.48-8.53 (1H, m), 8.84-8.90 (2H, m).

Preparation 54 : (S)-2-Amino-3-pyridin-3-yl-1-pyrrolidin-1-ylpropan-1-one
hydrochloride

o)
HCI.HZN\_)LD

ke

N
To a solution of pyrrolidine (157uL, 1.88mmol) in DMF (10mL) was added
DIPEA (817pL, 4.69mmol), (S)-2-tert-butoxycarbonylamino-3-pyridin-3-ylpropionic
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(MySAM), concentrated in vacuo and purified by

chromat ography on silica gel eluting with DCMto give
W b@4t1o40be conpound as a beige solid. SH ( CDCIB)T/UZ2098016243

(2H, br s), 7.84 (1H, d), 7.98 (1H, d). Preparation

57 : 5-Chloro-1Hpyrrol o[ 2, 3-b] pyri di ne- 2- car boxylic

14 G 3 yqase)

acﬁfg@ lélgle L 8?%%%%% l@i’é’ﬁnsg 2. (QS 13 Fhe réic 4 dtirred at
1t fexd@hy iTihel |snvantyWaanevc{d=mapamcaamb1he 5&idus0gasglissolved in

mERBB L 7B © B R (R RO PR oy O and

thé ERElibPWatitdd & RS 1618 0RBS &l Was BB R dliR K adP¥nd the
then heated to 110C for 16h. The sol vent was renoved

residue/ wesipartifionadrestwess water d 08pénaediethyl aggtats (k1 OQmL) The

th ed. Th
o RGN G st oed Bl BB e B e Bion il SeRuely
(Cmb]'j)F 9@6{35@3@{ and3bbs, zg@ﬂmg b 3ysrsgliose andeds-3Te2H,

%dsous ol uti on ‘was acid W th concentrat ed

my deb3e4 7t 4B at)i8nt 108 £ (AL, mR 86640 hd (1H, mmh 8. &5ohB? (&d m).
organics were dried (MJSO4) and concentrated in vacuo
to give the title conpound as a beige solid. 8H

PrepBAtidn 557 (9-2C Atlincs V, N&ithéth§lblchin6LB-pyBidab2 {ylpdopidhamide
Preparation 58 : 5-Trinethylsilylacetylene- |Hpyrrolo

@ldsyri di ne- 2-carboxylic acid ethyl ester Me3S

Nl / N H PdCl2(PPh3)2 (@. 026g, 0.037mmol) and Cu(l)l
(0.007g, 0.037mmol) wame, d sequentially to
5-brono-| H pyrrol of 2, 3-c] pyl |d3ﬁ§;2 carboxylic acid
ethyl ester (Preparatior BOg, 0. 370nmol ) under
an argon atnosphere. 1, AN DiYoxane (7L, anhydrous)
fol | oned by diisopropylan1ne (0.063nL, O0.45mml) were
adderh 3 aidled futidn dﬂd@ﬁeﬂﬁwﬁﬂfﬁ@hy@&m%ﬁ&e@ ML 971&1@161))1n

for Bmn. Trinethylsilylacetyl ene 064, 0.4

(
D&Y 8edd epsaddeP fh@nLﬁeSile@Ql)t - mtxbluméycgthonylemmo 3-

or 24h. . T |on
py B Rt Yo e RS e A e A A b
THelreadtidyehiktige pas sfieel at Thior adhle@hl@ sqlhas @va‘é@ém@x)@driﬁ @tzaab and
with ethyl acetate (3x30rL). The conbined o&ganics

theessilug yeds dlissoived, e nqlé@ﬁm;) ‘Tie thagwas;addpgdy4M hydrochloric
acﬁﬁgdtfu%)?a;ﬁg & d’EE)-rI; dd3n0 Dbt %{;&%d aé MO, Thd §(1%e%g W@(Ed

conce vacuo. resi due was di'ssol ved

refnbeed mwk:mu andie ved duefpadtitidnke d betweth a\m&rambmb)aaiﬂlobﬂoﬁt 0
[ colu Purification via flash colum

a Si
acglie S(AGPBIS 1ICE Hia PHHROT Heth b rprasss fs%vstaﬁyhd
wideekat ?ecéystalhsed from ethanol to give the title compound as a pale brown

solid. m/z (ES*) = 194.

Preparation 56 : 5-Chloro-3-iodopyridin-2-ylamine

Cl \l

7
N NH

2

Silver sulfate (3.40g, 10.9mmol) and 2-amino-5-chloropyridine (1g, 7.8mmol)
was added to a solution of iodine (2.76g, 10.9mmol) in ethanol (50ml) and the
reaction mixture stirred at rt for 72h. The mixture was filtered, washed with methanol

and the filtrate concentrated in vacuo. The residue was partitioned between saturated
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I sohexane) gave a pale yellow solid. 8H (CDC13): O0.28

(9H, s), 1.43 (3H, t), 4.45 (2H, q), 7.18 (1H, s),
w(Q283/1¢4004 s), 8.86 (1H, s), 9.21 (1H, br s). PCT/US2004/016243

Preparation 59 :

5-Et hynyl -1 H pyrrol o[ 2, 3-c] pyri di ne- 2-car boxylic acid

Nggg%scﬁ&ﬁﬁf & oi&%) afd3BEM gﬁ }E\'soﬂi!) T &,@méd &%aﬁeé WetQtied

e ester reparation 58, was ad
Mgt~ Wnb@nt;alteﬁwmmmaﬁd mrﬁedé)y(chrmtograp‘lh-ﬂion &Qm gélztyting

witn D e AR B eponpelas aden sphd Fdleitian hesdet B,
7§@gfﬂtd)0ﬁ§gl(g§tdi)een et hyl acetate (60nL) and water

The ayérs were separated and the aqueous
Iayer extracted with ethyl acetate (2x20n.). d aci al

d t I ics.until
R e S T
was washed wi th wat ercCi brise (20nL) then dried
(MSH), filtered and c ncd t R d in vacuo. The

resi due was di ssol ved i n3j noloand adsor bed onto
silica gel. Purification via tlash colum

chr opgheigrahy. 4@&10@24mﬁfoby\basaa‘dﬁ§@foea solh B \PABorol3-1,

v/ V) avethetltle conpound asagale yel | ow powder .

1oéq;p3(r@g(;139lamlpe @re{p@mthg 56,300m1g( 3.98menol), paligliym Heetate
(25511%09,(1 §hdmol) and D RBCO Chool, 6 3afhorf ihfdnnFdrou®DREe f2bli). The

repar

reéctfetnhﬁﬂydre kntdls LY Tge[s@écp\ilﬁh drgoh B 208hiNEthén BedtEPwoyl lioeCas) thh.

a suspensi on of est er (Preparation
Tlsegsol‘@nowagren@@d rivrikguoi and sherrgpidie syseendedvim svatat d&@ml) and

PR8I R BEP L B Ul whr Py BRI 30 o°

emateahﬂto 2BUNEOHGRAtichq50h])and i @gial laysEdibéLdar rme aqueous
added, causing precipitation of a white solid, Thi

sofionawas| astdi e with conqentraierd Si:1 apd sxserted info REQAY (2(}26%3}

Twrﬁﬁ 1?%1% %B%/hel%:ﬁ{%lde(&%%@oﬁ%dd& as a a\ltAﬁd Ww e%we the

tithy Gonffobhd &s 4 8igk Mohd. I'S}{J(CDE{'DD) “L18BIH,R), 8- BP.(I\PDd) 8.35 (1H, d).
2004/ 104001 PCT/ US2004/ 016243 Pr epar ation 61 :
5- Cyano-| H pyrrol o] 2, 3-c] pyri di ne-2-carboxylic acid

Pleei)m{zltio%séga.r 5 -Ii‘!ri@e%ljr:;;lsilyj}ldce@lene—1H—pyrrolo [2,3-c]pyridine-2-carboxylic

acid ethyl ester
Me,Si
N X
| N CO,Et
N~

H
PdCly(PPhs), (0.026g, 0.037mmol) and Cu()I (0.007g, 0.037mmol) were
added sequentially to 5-bromo-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid ethyl

ester (Preparation 26, 0.100g, 0.370mmol) under an argon atmosphere. 1,4-Dioxane
(7mL, anhydrous) followed by diisopropylamine (0.063mL, 0.45mmol) were added
and the stirred mixture was purged with argon for Smin. Trimethylsilylacetylene
(0.064mL, 0.45mmol) was added dropwise and the resulting mixture stirred at rt for
24h. The reaction mixture was partitioned between water (50mL) and ethyl acetate
(100mL) and the layers separated. The aqueous phase was extracted with ethyl

acetate (3x30mL). The combined organics were washed with brine (50mL), dried
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To a solution of

5-brono-| H pyrrol o 2, 3-c] pyri di ne-2-carboxylic acid
w@edwiio4st er (Preparation 26, 0.160g, 0.590mMmoPQT/US20DIMHG6243

(anhydrous, 5nlL) was added zinc (lI1) cyanide (0.041qg,

0.35mmmol ) then tetrakis-triphenyl phosphi ne pal | adi um
(M@o o), FiFod ERULAMANENRSTIHIIIFREHadMis QN itk

rough it for 10mn. The reaction mxture was

mimaaumchntcmmt effdmhdolomqﬂmnataud ¢oatlod odtoSisilidacneluhn.oReuificagion

vig oot fhrp RS AS B af e S ERE Dok O e

1s§{eg€ﬁe{yp %gvé’\@ﬁﬁe %ﬁw%m 50 é@f)tﬂ\ﬁ d@@@ﬁ ) driraH M)9@5) 2m,

and concentrated in vacuo. The residue was
Q) a7.38 61 e, 71.88 €ifhy), SRe(lEl, o), Qtﬁdr(lHdbns)bed onto silica
gel. Purification via flash colum chromat ography
(Si 02, ethyl acetate : isohexane, 1:3, v/v) gave the

L CRBbRyTic doidothyBEd
P&?hhﬁw‘h@ﬁ()giﬁlliﬂlggglr ?Iélltﬂ)‘ﬂlhbﬁ) [30 d(]?yHn(ﬁg% £ o 093/ (1(:1 Hl Sgh(y ter

8.97 (1H, s). 9.60 ( mz (ES) = 216 [ M+
H+, RT = 3.03mn. Prep r&f ) Et
5- Cyano- | H-pyrrol o[ 2, 3-8 indi ne=*2-carboxylic acid N

/] CO2ZHN H To a stirred sudpension of ester

(P o 800 A0y AR 38 PRIl (e
buﬁylaramnimn fludtite (1 ©AE i THFS %iwi B ONasi 7héaeid ninwol b akd fher

4h t hen allovved to cool to rt. The _reaction. m xture
SO@@@H do‘?‘ﬂélf Ripk ipcalopT. (AHR Jm g? Te3cHyWaY
d
Pa&gél&ﬁéh@%eﬁ% URERE (o) Al PO e D
sephirated whd thehagneou§ fieyes eXtrazbtadamﬂa ethybadetade ¢2a2@1in\l¢ Gﬂm:ial acetic

title conpound as. a white so
acidpypsag90 B 9 Compined priapits gkt calbti Y5gen o pigh o
yeﬁ’éﬁp ghalkbRlo®Fas wasHd i iHEihkk Sﬁ)nﬂl { Bﬂxﬁ’é’(@bﬁiﬂ) Sherf RS
WO 2004/ 104001 PCT/ US2004/ 016243 To a stirred

(Mﬁ$§ph Hilicond aofl conesintreted 4 vemtoh ylhe Sesiduerogpydissdived in methanol

9.419qg, 54, di 1 dd .
ool 3RS PR PRRESHRENGS Thd s Tib ety o
ettyl 468130 soROENE,NET i/*) gawe ti8d titld’ @ngoRnd 45 HPhleRkllow pod/der.

the addition of trlmeth bor oxi ne (7.68n, 54.6mol)

Sudh® ot he4 (3 1 Bolidt 6), (42@5 @Hg ), 72841 Barp )85 (tHes), 8.89
ture was heated under reflux for 6h then
U%ﬁﬁﬁég?@ ))(cool tort over 16h. Ethyl acetate (200ni)
was added and the m xture stirred vigorously for |h.
The mixture was filtered through celite, vvashl%?
i ne

Prepaigtign 6fi:thBthynyyl H-pywole] 231c]pomidiner2-varbpxylic a

(100m) was added andyattenpted separation of
TN
| CO,H
N2 ~nN
H

To a suspension of ester (Preparation 59, 0.065g, 0.30mmol) in ethanol
(6mL) was added sodium hydroxide (2M aqueous, 1.5mL, 3.0mmol) and the reaction
mixture stirred at 50°C for 3h. The mixture was allowed to cool to rt and glacial
acetic acid added, causing precipitation of a white solid. This was collected by
filtration, washed with water (20mL) and then diethyl ether (20mL). The solid was
air dried to give the title compound as a white powder. m/z (ES™) =187 [M + H]"; RT

=1.85min.
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| ayers resulted in a thick emul sion. After renoval of
all volatiles, ethyl acetate (300nL) was added and

W b@4mvsodoure filtered, giving rise to a bi phasP€r/us2004/016243
m xture. The |ayers were separated and the aqueous
phase was extracted with ethyl acetate (3 x 100niL).
The conbi ned organics were washed with brine (100nL),
dried (MgSO4), filtered and concentrated in vacuo.

Prejparatbauél i i yand-1Wasyroil g8 3-ojpridine-2ekiachxytio aeitireédng ester
then purified via flash col unrn chromat ography (Si 02,
ethyl acetate / iso .7, vlv) to give the
title conpound as an or N—c6 t(CDC13) 2.59
(3H, s), 2.60 (3H, s), ™ H s), 9.07 (1H s).
Preparatl on 64 :

ot hy TS ZEHoT o bR ﬁﬁdﬁ%%d‘#'ﬁﬂé&‘? PPa ARy 200

esmr Iobmpdemﬁtfh 26 291602, @690minp1)iin DNE (inhlydetkeimL) wanidded

th | ed di et hyl I t 0.4
Zﬂzc eﬁﬁfﬁ‘% oﬁ%&b@é}) 3%@9%%@%@"’ e%pé K §hl§6 pal?%dgﬁn (0).
TH debdiRE thiRburd Q8 a%gaa@sadtby Wabfifh 5&%&& yﬁmégmit tf&omlhd iTRe
. 400g,” 2. 63nnol

(Preparation 63 was ad as a
regaiiop emig e wag hdatqt toyeflex tesmperatimatifyr 4. SIetHeamﬂbw(:ci tcenoll to rt.

WRR (B v el e e Sttt e ac Tl U5 SoES. The
coﬁmnhesa@rgﬁuw@sﬂemdsﬁé@wmgnﬂé ssoRhvV)edritd(MESOH! fiRGEd bhe

pH adj usted to by the addition of gl acral acetic
cogequiratefiie vaesu| TheﬁgSldWEﬁ‘é@ﬂ {pzodiad ingthyt atdtate they agyorbed onto

i L R

isdh2yeies 1 3¢ paf) abeskhe Tllﬂe coREOERES J Wi@F sohdS sngmn;)eﬂ 45 (3H,
wWth ethyl acetate SXZMLHand t he conbi ned organics

D) AeH@HL airarteth /i (1 HoemB P9 (HHi 9d8-pRgEds), 9.69 (Hérhisd) ape
ne Hipger ced pressure to give the title
(Egg %Egn@? eﬁ]a rﬁgd %bﬁ%g“'m ch required no further -54
WO 2004/ 104001 PCT/ U82004/ 016243 puri fication. 6H
(CDC13): 1.40 (3H 4 40 (] 4.52 (2H, s)
Proparation§2 - Cygnoz%H p(mq o[3p-c wracba(?-atqamvxa ¢ acid
5- Met hyl - | H-pyrrol o[ \ -c] pyridi ne-2-carboxylic acid
ethyl ester "~- ("')-> H To a solution of the
pyruvate (Preparation , CORM 97m nol) in THE
(30nm.) and et hanol (15rT{ll AN qﬂadded sat urat ed aqueous
amoni um chl ori de
To a stirred suspension of ester (Preparation 61, 0.266g, 1.24mmol) in

ethanol (6mL) and water (0.6mL) was added sodium hydroxide (0.108g, 2.72mmol).

The reaction mixture was heated to 50°C for 24h then allowed to cool to rt. The

reaction mixture was diluted with diethyl ether (30mL), collected by filtration and
washed with diethyl ether. The solid was washed with aqueous acetic acid (2x50mL),
then diethyl ether. The solid was air-dried to give the title compound as a white solid.
dn (d¢ DMSO): 7.22 (1H, s), 8.37 (1H, s), 8.88 (1H, s), 12.88 (1H, s).

Preparation 63 : 2,4-Dimethyl-5-nitropyridine

| AN

Ne_~
NO,
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solution (15nL) and the suspension vigorously stirred

at rt. Iron powder (1.38g, 24.64mvl) was added
w@eotiletoni se and the m xture heated under ref|RPXI/U82002016243

then allowed to cool prior to filtration through a

celite plug, and washed through with warm nethanol.

Th ' . ,
{ he TREHHES HSRaERR T ARG HOSE s nS R GRYEE |
54amsinvdirediok & QMLOmand at h&cdayrediss(triphpaylaghesbhidd)galladium

h t ted with ethyl t :
(6 330 Sribyirmeland e e Pwee. BF JARILRNGRSD S mHia of ¢

i 99615 i .&k@%, LBl &SRk (22.64
m%g{r@g#rkat e ? P%ﬂ\ffégﬂg. e s?{td(féle was adgeo 2be6d g’ont 0
164 i0hinoad). gBhe @adiquumixtiredvas ihaated Lraddn reffuxoion 6b gheapilpwed to

coptipat ayE At EEYT pepain f Qe adicdai SefRTRR Jind® °
Vi%c;%gislﬁfor 11 48e bakburéhves Altdld (Iﬁbhi:glﬁc)elitez -W‘h@hiﬁ% E‘hr_oﬁgh with

reparation

1H, s), 9.08 (1H, br s).
ettgd mtétyr THrFZ(mar, Voo §3Zi,n3(h(]0@}ﬁ)i wasrpslded ard sitsaynted seperation of

N_/ H.N H. T .St d | yti .est
ot s TR B S5B3OSl B ety
(30@mSL pdlgedidad ued s mreire fltbied] @xingdeise 2vh biphddbmixture. The
0.861mmol ). The resulting solution heated tq 55C for

layers Werereparatedand thy agBeuspbaseotrn wxEnpied Attty ggetate (3 x
DL S L B GE b 2GR 100D ipsaiiss,

fileredsmd rconcehhreteti 68 valtie. \Ihs réduitingral waks disddivedaher and
.the resulting salid  col]ected filtrati shed
digflqrpmgtheas thep @HHQP$ W&rffﬂé% colim f?l?qmaéogaﬁl%gﬁ%@yq acetate /
ol t I i <
iR 7. 99,8 80 Boffile MR S afbrinddotl. & (CTCk}259
(3H; dyE2.60 3D shT. 1 20118 -5),-c@ir @bk g).i ¢ acid tent-butyl ester
-55 WD 2004/ 104001 PCT/ US2004/ 016243 O Ok Nv _O To
a vigourosly stirred solution of 4-hydroxypi peri di ne-
Préparafibh 8% ¥ 3L @ -Rict1 b&litropyRidinth- /853 0% ofrépfd 1P RYNR:
l.i %aDI\/F ?25I’TL vvas}g,adgééo%)pGO% syg)a?umoé]ygr?lgyeac tHjTe
(500/§:Ft 12. 5rnol ). After
stirring for 20m n, rodhde (0.9nL, 14.5mmol)
was added and the resulgin mXture stirred for 48h
bef ore being added to a~“m Xtore of water and brine

(250, 1:1). Extraction with ethyl acetate _(4x50nL),
was fiorigsoBtiontnd petassirmeihaside @etodew-Pommiolria diqtimd ether

GRSl AR Vo PR it SRRSO, 20Brmnfil i ome

portion and the resulting solution stirred for 10min at rt. 2,4-Dimethyl-5-nitropyridine

oi |

di spersion in m neral

(Preparation 63, 0.400g, 2.63mmol) was added as a suspension in diethyl ether
(ImL) / ethanol (1.5mL) and stirring continued for 16h at rt. The mixture was
filtered, washing with cold diethyl ether. The collected precipitate was dissolved in
water and the pH adjusted to 4 by the addition of glacial acetic acid. The resulting
precipitate was collected by filtration and air dried. The solid was partitioned
between ethyl acetate (150mL) and water (S0mL) and the layers separated. The
aqueous layer was extracted with ethyl acetate (3x20mL) and the combined organics
washed with brine (50mL), dried (MgSO,), filtered and concentrated under reduced

pressure to give the title compound as a red solid which required no further
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(silica gel, ethyl acetate/hexane, 1:1) to give the
title conpound as a colourless oil. 6H (CDC1l3): 1.50
W@ d4/164001 1. 52, 1.88 (4H, 2m) 3.12 (2H, ddd), BCWBSZ084A16243
in), 3.19 (3H, s), 3.77 (214, m; Rf 0.33 (ethyl
acet ate/ hexane : 1/1). Preparation 68 :

et ; idi _
p R LR PR O DR P, 4 B R 0y BT (g, 025
(1tgE). - butyl ester (Preparation 67, 1.58g, 7.34mmol) in

met hanol (20r1L) was added hydrochloric acid in
1, 4-di oxane (4M 10On) and the m xture stirred for 3h

PRnaraton Iy THBIR PPeHRLL B Eetborf e e eser

washed wth ethyl acet x301.) and concentr at ed
to give the title compdund| ady-cebqur!l ess solid. 8H
(D20): 1.80, 2.14 (4H NRgF~g.13 {2H, n), 3.38 (2H

m, 3.40 (3H, s), 3.68 (m HH). Preparation 69 :

(R -5 MENDYEEE Bl pheiRhRSi el 6788 obSTlaP i M

(301R)) 3nd-brlamt YIS pWadidied kataatdioagybig aaheniter dhididey |
ester (Sigma-Aldrich), (1.04g, 5.55mvl) was

sofftion 1 arkbienshie BAPFRYieR visaroaskyishimed at ma%l gowder (1.38g,

T e L R e e e T
allidwe6 nercdo)l prior OMHtrgtiGnrthrought (eGEGIIBY, and .ved8hédPtirough with
W%%‘n’ n]igt%gléo%( %ﬁzap %ﬂurgvhﬁgqu%tg%}lﬁ%g éngg%f ]i)rg%glg% (tl_frel_{"esidue
pailt’iﬁ@ned bé@/egpe%gpftf(e%?é %@1@%‘1&’%@@ @ﬁﬂ-ﬁ%"ﬁld the layers

Preparation 707: Met hoxypyrr ol i di ne
separaicdc Mho aqubous-Pi@se was @xtH@ited with ethyl acetate (3x50mL) then the

R - 3- Meth lidinesl.- | ' - but vyl
cofa Y BRRY X TR PUBE A0 e BTt g
cohfenfrafeld T b@duoVVahet Rsidne RAk aldopedthtdISilibggel R handkd via

(10m) and hydrochloric acid in 1, 4-dioxane (4 M

flash chnomataprpphpd§i02, gthybacetape) to gjve thae tithe gomppoYnGHs apple orange

sofla? Sl RER I FER 2R3, Dud 4.5 @ ZAPHIHLD, TABYR 9

8.815(181, 5),0.08 (®N, Br . _ _
(S)-3-Hydroxypyrrolidine-|-carboxylic acid tert-butyl
ester (Orega Cheni cal

Preparation 66 : 5-Methyl-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid

N
| N CO,H
\NPZN

H

To a stirred solution of ester (Preparation 65, 117mg, 0.574mmol) in ethanol
(10mL) was added aqueous sodium hydroxide (2M, 0.43mL, 0.861mmol). The
resulting solution heated to 55°C for 4h then allowed to cool to room temperature and
stirred for 17h. Excess glacial acetic acid was added then all volatiles were removed
under reduced pressure. The residue was triturated with water and the resulting solid
collected by filtration, washed with water then air dried. The title compound was
isolated as a pale yellow solid. m/z (ES") =177 [M+H]"; RT = 1.60min.

Preparation 67 : 4-Methoxypiperidine-1-carboxylic acid terz-butyl ester
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Conpany) (950nmg, 5.55mml) was nethyl ated and purified
inasimlar way to Preparation 67 using 60% sodi um
whyanitewodi sper si on (260ng, 6.50mml ) and et PyT/US2004/016243
i odide (0.5nL, 8.06mmmol) in DMF (15nl). 1H NMR and Rf
were identical to the (R) enantioner. Preparation 72

: (S)-3-Methoxypyrroli eOhydr ochloride HNU\ HCI
(S)-3-Met hoxypyrrol i d| oxylic acid tert-butyl
ester (720ng, 3. 58n|nDI) ma grotected and purified

inasimlar way to Preparation 68 usi ng net hano
( 10119 a aipdutvghrsticdet] eolutiorof d-hiydrokygipetidixenecattbxMic acid zert-

buP Nk T b b ipe T (G5 Was added & 0% sodium hydride

dlébeészoﬂ\kntrﬁﬁl%ﬁﬂ 88 @mg qaxhﬁ%m Q&ﬂ?ér%ﬁfﬂr%(fﬁ%? zbmﬁ%*fé%ﬁswlbcﬁde

acid tert- butyl est@r
(09uilutl i Smroél) Avas aildedping élnq I¢Butitang Huatlub‘i)stlﬁeld(foa/éﬂldbefore being

ool e RN a0 B o e R 0 B s

(4)2519141)1 QA0KA e BEhe USRBRRa @iRAd3withbirigk me%d(dgﬂlgg {MgSOy)

2.4mmol ) and the solution cooled in an ice
gaKg-taflepprneptEationomyasiden Mbvshdway muHing, vieflayrbiromeiagraphy
d t he. reacti stir at rt f 16h..
G, A9 ABRAIRIRD ThshERc s Comitous ab  soRiyios: bil. 8
(CD@‘IQYESOI(%IDS\)I n§p,tihes @H PG, ﬁzrn Haaa&) 318914 Myl 19 pH s),
ur|f|ed chromat ogr aphy usi ng eth
37&7&:@%!@15&@ %I(féhﬁ‘haé@th@fhel{@@ 60y  as the el uent to give
the title conpound as an off-white powder. 8H (d6
DVSO): 8.43 (2H, m), 8.17 (1H, s), 8.09 (2H, m,
Preép£atidn &3 :(42Methvokypigerddin8h?@ocKldditle M), 2. 86-2.69 (2H,
m, 1.63-1.51 (2H, m, 1.39 (9H, s), 1.29-1.17 (2H,
. Preparation 74 : HN HC
4-[ Met hyl - (2-ni trobenze fonyl ) am no] pi peridine-I-c
arboxylic acid tert-butyl ester NIO- ' 0 N O NO 2
To Josdobitiomrofdfmethoxypiperidine-1- carboxyhc acid fert-butyl ester

eiiphfidon T I, P ST0rl) sr b A Bons3e Ko Rerochiorc seid
in 1}4%65[’%% 400 l@Mfg ﬁrilﬁpt”ﬂ'&}m%% afdecor sRgsE ?Bglt%@ﬁtpﬁ%ﬁtzﬁ Jgeuo

56mmol ) and the m xture stirre rt
gavgi am ol which was redissolved in water (100mL). The aqueous layer was washed

with ethyl acetate (2x30mL) and concentrated to give the title compound as colourless
solid. 8y (D20): 1.80, 2.14 (4H, 2m), 3.13 (2H, m), 3.38 (2H, m), 3.40 (3H, s), 3.68
(m, 1H).

Preparation 69 : (R)-3-Methoxypyrrolidine-1-carboxylic acid fert-butyl ester

@]
>Lo*r[>....o\

(R)-3-Hydroxypyrrolidine-1-carboxylic acid terz-butyl ester (Sigma-Aldrich)
(1.04g, 5.55mmol) was methylated and purified in a similar way to Preparation 67
using 60% sodium hydride dispersion (267mg, 6.68mmol) and methyl iodide (0.5mL,
8.06mmol) in DMF (15ml). 8y (CDCl3): 1.50 (9H, s),1.94-2.02 (2H, m), 3.37 (3H, s),
3.38-3.58 (4H, m), 3.95 (1H, m); R¢ 0.47 (ethyl acetate/hexane : 1/1).
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| odonmet hane (323L, 5.19mmvl) was added and the m xture
stirred for 16h. Solvent was renoved in vacuo and the

w@eewdaoqoesi due partitioned between ethyl acet aP@r/2m)16243
and water (20nmL). The organic |ayer was separated and
washed with 1M HO (2x201), water (20mL), then brine
(2x201L) before being dried (MSO4). The solvent was
renmoved in vacuo to give the title conmpound as a

Ptﬁghidﬁbmpm/\ﬂtﬂ)ﬁ-ﬁﬂdtﬂod yrRVRQe hydretBldridld, m), 8.01 (2H,

4.00-3.89 (3H, n), 2.83-2.67 (5H, n), 1.54-1.43
(2H, m, 1.39 (9H, s),HN S4ol.24c{2H, m . Preparation
75 : N-Methyl -2-nitro- { peri di n-4-yl

benzenesul f onam de. HNO-N Prepared %Ccor dina to
NB)-B-Mgthoxyrsaralidineet-parbeeylic acid zerz-butyl ester {840mg,

EXA
B R AR WL PR WEWAT 1o PRt e
mé&hdih] (BrhLYgnd Bdicdh(c2id, acid)in 14-2dxand@A NI1HONM), Sx(BEOMD.12
2004/ 104001 PCT/ US2004/ 016243 3.29-3.17 (2H, m,
(CH, 33-2108.504RH. @y, 40 (L@, s), 2.00-1.84 (2H ),
1.51-1.43 (2H, m. Preparation 76 :
5-Chl oro-I H pyrrol o[ 2, 3-c] pyri di ne-2-carboxylic acid
PriepaxaBion(A-: {)-Gavietherygpysirolidine-1-carboxylic acid tert-butyl ester
{4-[ et hyl (2-nit robenzenesgl fonyl ) am no] pi peridin- |
-yl'} -2- oxoethyl)am CIJO I N\ NJ-NONSONO NH
O F Prepared according’to & 231 from
2-(S)-[(5-chloro-1 H pyrrol o[ 2/3-
c] pyri di ne- 2- car bonyl ) am no] - 3- (4-fl uor ophenyl ) - propi o
nic (&Bd—lx@mmygghg@gjl-ca@b@yhc acid tert-butyl ester (Omega Chemical

COUEY L sOre SRk Py A A e SR T,

PridharatidnafVausaig 60% dddiumHyidadedishakion€2dimg,di. $0nudel) aktl
S\~ O. O To_a solution _of thionor ine (1.0qg, . )
g gGiAe (9 S, 8000 S IV L SPb ! NS G Reveigemigel t
r }Q@gm ded aqueous hydrogen peroxi de sol ution
th%gg(t%na Vv, é,Ixijlm_) and the reaction heated to 100C for
16h. The rrixtur_e was _cool ed and sol vent !rem)ved in
Pr\éggll‘é‘l%é)%o{ @')-t?a[l{dtetl‘tjl%)%}tlﬂy?r%li8}¢11et11r;/grorcﬁls’oln%léle W th met hanol

Hf\D‘o HCl
\

(S)-3-Methoxypyrrolidine-1-carboxylic acid zerz-butyl ester (720mg,
3.58mmol) was deprotected and purified in a similar way to Preparation 68 using

methanol (10mL) and hydrochloric acid in 1,4-dioxane (4 M, 5.0mL). "H NMR and

Rs were identical to (R)-enantiomer.

Preparation 73 : 4-(2-Nitrobenzenesulfonylamino)piperidine-1-carboxylic acid fert-

(O
><O j/S\\

To a solution of 4-aminopiperidine-1-carboxylic acid zert-butyl ester (400mg,

butyl ester

200mmol) in anhydrous dichloromethane (14mL) under argon was added
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precipitate. The solid was filtered and washed with

nmet hanol to give the title conpound as an off-white
w@ondae400n] z (ES) =136.06 [ M+ Hl +. Preparati oPCT8S2004/016243

Pi peri di ne-4-carboxylic acid nethyl ester

hydrochloride /,0 HGI H N )--~( To a cool ed sol ution

m%%?’&?’il 062(3%&[“ E%B)ﬂ Gﬁ?%ﬁ%\&%lo gt%li:1 cl)ﬁé:%t%{:r red for

Nifiophdhylsifpeylictliotite4443H H Ox0thine]) vas iaddddlbfnde reaction allowed

1.16i nnol ) was di ssolved in theﬁf ared oI utis)g
to SHICHHIY foaﬁahtﬂ@ crydeRoly LR veasiwasker VHR VAEH Pefest

A A A gy

uslf@ eﬂ@@tﬁé&ﬁl&@@ﬂ:o]@(ﬁ'ﬁ/ dil5R qBeH6 0% 2 he eRreﬂapmgW thﬂ: titl compound
Car banpyl - pi peri di ne-1-car bo

a5 L B POV P DS s 65 ¥, Sl OB 51 o (28, m),

R L e

(OHhé)L264. (AR m). 1. 74mmol ) then DI PEA (182L, 1.05mmol)
and the reaction stirred for 16h. The nixture was
partitioned between ethyl acetate (2x30rL) and water

iy 20 P SR s ot sy o

acidhvertengdresier sol uti on was dried (MgSO4) and sol vent
renoved in vacua to give the title.conpound as a

white solid. 8H (d6 DVSO : 7. 23 ( s), 6.97 (1H,
s), 4.56-4.39 (1H bAM Bl-\g 1H, d), 3.14-2.90
(1H, br m, 2.09-2,00 d) o i03147(3H in),

1.30-1.17 (2H, ™. @paratlon 80 :NO,
(S)-Piperidine-2-cdrboxylic acid am de hydrochl ori de

 prepEiptel B 55 B R B B g
{{raep Q@A) irt dsiddtied
te}(t%#'p%ggﬁg as a%ral%?z 3\2\hgﬁogg%ol id. 8?—I1 (%O%?nﬁg%; 3.75

cagsipin cpbpnatg (40mee, 345 quuppl) gpd the, roigture sigred ¢ 1t fa540ppin.
Io%grpgthgl}el(g%g 11; egg 1 97 é}fged E(nd'_éhe 1xtm‘e stitrelfort 187 Solvent

wé’gré%og/&i ﬁﬁ)&w& Emm)g &h&@rrbﬁaﬁeqyaln@@feb%wdeﬁ 6l deetate (20mL)
tert-but ester ~- N,
and water (201¥1L) The organic layer was separated and washed with 1M HCI

(2x20mL), water (20mL), then brine (2x20mL) before being dried (MgSO,). The
solvent was removed in vacuo to give the title compound as a yellow powder. du (ds
DMSO): 8.43 (2H, m), 8.01 (2H, m), 4.00-3.89 (3H, m), 2.83-2.67 (5H, m), 1.54-1.43
(2H, m), 1.39 (94, s), 1.34-1.24 (2H, m).

Preparation 75 : N-Methyl-2-nitro-N-piperidin-4-yl benzenesulfonamide

NO

Prepared according to EXAMPLE 182 from 4-[methyl(2-
nitrobenzenesulfonyl)amino]piperidine-1-carboxylic acid zert-butyl ester

(Preparation 74). 8y (ds-DMSO): 8.44 (2H, m), 8.13 (2H, m), 4.20-7.07 (1H, m),
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XO 0 To a solution of

tert-butyl -4-hydroxy-I|-piperidine carboxylate (300ny,
wazedmemwob) in DMF (2nL) was added PCT/US2004/016243

1- br ono- 2- met hoxyet hane (168L, 1.79mmol) followed by

pot assi um i odi de (25ng, 0. 15mmol ) and sodi um hydri de

2 t [ af s1t

2245, iy R e 17 G g el st e
m)2004/ 104001 PCT/U82004/016243 crude residue was

partitioned between ethyl acetate (1 Om) and water (1

OnL). The organic |ayer was washed with 1M HC
Pr%da%&n 76 Msféa}%o(i}@isiy}roldn@a dpyriEne-12ubOxRd)c hed Or-65)-(4-

etng dried ( and renovi ng the sol vent in_vacuo.

ﬂu@l@beﬂzyd:)al -{&hmb yKErmme@mﬁiH*;onybamglﬂplpendm- -yl}-2-

di ¢ ior r et hane/ met hanol (97:3) as the eluent gave
REEHN % compound as a vyell ow 0i I 8H (CDC13)

3.89-3.77 (2H, m, 3.66 (2H, : 5

3.54-3.46 (1HC 3.43 (3@ % 3 (2H n,

1.93-1.83 (2H, 6q\i,1 Preparation 82

D 4-(2- Met hoxye'\f peri di hy roc'?‘f?zorl de HN.

rol-\ To a solutlonHofO -\{;;lh

4- (2- met hoxyet hoxy) - pi peri di gcarboxylic acid

tent-butyl ester (Preparation 81, 114ng, 0.44mmol) in
met Respated(a8odnjlingds Ea@dwmmm&omrz (lii'r[bStdﬂ@rOtBHm}’rfOlO[z 3-

ISR GaEV I O o oRe Baop R Y AU 230

and@NSHeth ﬁ@tnitfb N%1Eénc(1h—@'§4)ben'zréiﬁ:sxﬂﬂiiﬁﬁh@e hya@bdHlbade Was

extrac acetate (2x10rL) then
(Pllﬁlml%n?tnr'éEt)ellleZI(ﬂiSv)arcéé3 36 Wt Hlcation by trituration in

ethyl acetate gave the title conmpound as the

hydrochl oride salt. 8H (CD30OD): 3.74-3.67 (1H m,
Pré&p#ratior M7 : hionorbBol{ridH,, 1 -doxide3. 40 2 39 (7H, in),

.11-1.96 (2H, , 1.93-1.83 g Preparation 83
[1 (R) - (4- Fl uor obenzyl) - 2 xyp| peridin-1-yl)-2-
oxoet hyl] carbam c acid t ester 0 0 ~O-N N

OH r F The title conmpound vvas prepared according to

EXAWLa%oﬁﬁfanEhlﬁfﬁbﬂﬂlohne (1.0g, 9.69mmol) in acetic acid (11.5mL)
Boc- 3- (4-fl uorophenyl)-(R)-a “ani ne and

codedh o) 6xGesi ady)i wsrad dedrquep gy drogmpesakidg sgtutiqni(30% w/v,
4mL) and the reaction heated to 100°C for 16h. The mixture was cooled and solvent
removed in vacuo before trituration of the residue with methanol gave a white
precipitate. The solid was filtered and washed with methanol to give the title

compound as an off-white powder. m/z (BS") = 136.06 [M + H]".

Preparation 78 : Piperidine-4-carboxylic acid methyl ester hydrochloride
0  .HCl
W~
O..._.

To a cooled solution of anhydrous methanol (100mL) was added acetyl
chloride (7.1mL, 0.1mol) and the solution stirred for 75min. Piperidine-4-carboxylic
acid (150mg, 1.16mmol) was dissolved in the prepared solution (10mL) and the
reaction stirred for 16h. The solvent was removed in vacuo to give the title compound

as its hydrochloride salt. m/z (BS) = 144.12 [M +H]".
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Preparation 84 :

2-(R) - Am no- 3- (4-fl uorophenyl) - 1- (4-hydroxypi peridin-|
W0 2004)iproopan- | - one hydrochl oride -61 WD 2004/ 1Pd0D032004/016243

PCT/ US2004/ 016243 0 HaN NU HC] OH F The title

conmpound was prepared according to Preparation 20 from

1-(R-

(4-fluorobenzyl)-2-(4-hydroxypi peridin-1-yl)-2-oxoet hy
PilepacsidnaTfl £2-65)-Carbembylipipgridine $icerbog Piceqpad seri-butyBSter

mz (ES) = 267.20 [M+ H +. Preparation 85 :,

4- (N- Benzyl - N- net hyl am (10) pi peri di ne-1-carboxylic acid

tent-butyl ester 0 Tola fhon of
N-benzyl met hyl ami ne (648LY 5 02mml ) and 1-tert-
but oxycar bonyl - 4- pi peri ©500my, 2.51mmol) in THE

(8nmL) was added sodi um %et oxyborohydri de (798ny,
3.76mmol ) foll owed by ace acid (144L, 2.51mmol)
and the reaction stirred at rt for 40h. Sol vent was

r emoled solatigmefy-Basdl-pinseoling a@éé%&%ﬁt%ﬁa@) BePMZEn

I t
G SRl B TR P(bhe LSO alionllinl chibhife BA0! ©
1. wxﬁqémtheﬂ DEEA (18201 2R2fMo)]) anddhé aaict(icwg@@ﬁe)d fd‘r’l om hEhe
sol vent renoved in vacuo. The crude mate

miXGEE fyag @aﬁylon@(hb@m@rb@t}lwt%ﬁZﬁQOQLhg&}d water (30mL) and the

orgﬁ‘l%saéoﬁﬂﬁéd @éf@%urﬂﬁ tgggdfs%}ééffv}t)\b 1%)? F$d}ﬁfl?1§4yyj§§dé=@’§g@¥§Eand

brink3x0mL)PTap ar@hiocmhﬁlﬁn ‘was dried (MgSOy) and solvent removed in
4- Met hyl am nopi peri di ne-1-carboxylic acid teat-

vagiq By g1ve theppitlgcomygoupgd g white plic didda RMSRY 7p?r3e§6‘51r é)al 6.97
O
(B B aRby P2 QLTS S cied BR 142,90 (11T b o), 2,09-2.00 (1T,
d)f B68-1b4Tt BH, et ©80{1R7eRHL af)j on 85). 6H (CD30D):
4.13-4.03 (2H, m, 2.90-2.76 (2H, br m), 2.63-2.53
(1H, 'm, 2.40 (3H s), 2.97-1.87 (2H, m, 1.49 (9H,

Pr%gﬁléa;t 02178(% ].S? Pge}t?e‘ﬂ’dhﬂgd% 8%99%@1' ja%icf%igi%@ r1]1gdrochlor1de

2004/ 104001 PCT/ USZOO4/
N NH,
H

0]

Piperidine-2-carboxylic acid amide was prepared according to the method of
Johnson et.al., (J. Med. Chem., 1986, 29, 2100-2104) to give the title compound as an
off-white solid. &y (CD3;0D): 3.87-3.75 (1H, m), 3.43-3.34 (1H, m), 3.09-2.96 (1H,
br m), 2.31-2.16 (1H, m), 1.97-1.81 (2H, br m), 1.77-1.57 (3H, br m).

Preparation 81 : 4-(2-Methoxyethoxy)piperidine-1-carboxylic acid tert-butyl ester
o}
e

To a solution of fert-butyl-4-hydroxy-1-piperidine carboxylate (300mg,
1.49mmol) in DMF (2mL) was added 1-bromo-2-methoxyethane (168pL, 1.79mmol)
followed by potassium iodide (25mg, 0.15mmol) and sodium hydride (83.5mg,

2.09mmol) and the reaction stirred at rt for 16h. Solvent was removed in vacuo and
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J:D I, | The title conpound was prepared according to
Preparation 85 from N benzyl nethyl am ne and

WO edonabmpor o- 4H pyran-4-one. Purification of theCTUSNE4/016243
mat eri al by chromat ography using
di chl or onet hane/ net hanol (98:2) as the eluent gave

rSgbUAL§oF PRGSO LR o) o
orBard@lageri@ay @hthed cidih, 1N HXI-(30rhE), (11xiHNa@H (DnHl) thetbriss |
2 03-1.97 (2H . i 9-1, 76 P 88
51 G Ml S P AT el ety Gk S ire
PulifRatidd biEcie8 Qa;g%i)h@@ém@rdmrggleﬁﬁﬁghﬁtﬁbﬁol @7:3) as the eluent
Pr epar atl on 23

gape tieyttheatompofihé tis alyylthvo pitr &mn(@DEL5):8%h8. 77 FRHpan) 2. 6@(@H,

mh 17 o1 T i vt (s aed ieRad 25188 G
mﬁlmoepn@(lt@ @n). The product was filtered and washed

ether to give the title conpound as the
hydrochl oride salt as a white crystalline solid. OH

CD3 fond ALy 2 4..00 H , .3.53-3.43 (2H, n),
Prpasitoh 87 410 My bl Blyerifind Bidiogobgs D)

1.74-1.60 (2H, m. Prep tion 89 :

1- Benzyl pi peri di n-4-y|HN i lamne NawW | | To a

sol uti on of 4-am no-I-benzyl pi pgri di ne (536L,

2.63mmol ) in formc acid (8.5nm) at 0C was added

f or kgl aledytden efct-(A- mﬂloweitbfaxya -piparidinenttcathexytiodoid &rt-butyl

es B P Eat et FE L D R naliBE N Sy 9181 o

diexaat Rl 20romnadIflaBihe feacBOirred T ¢ REYER LSi)l‘i'esiW Q/as Was
separ at ed and taken to pH 12 with 2M NaCOH sol uti on

remeyaskia oeimandethe cendeaesiduetdissoedyn watse kinel. Zho ogucous
Solzlﬁ-l:illi%% gvra fﬁ}ggﬁf té feg}y acseéaﬁ\’\ggzhﬁf’jm%%ﬁ]eng rolngee trcage% i égﬁuoo to

Pu@iﬁﬁldﬂlﬁy trititaBo GhdaRNdetar gavy el AW cogi oun(ﬂlbith(eES) =
219. 25 %O(C -63 WD 2004/ 104001 PCT/ US2004/ 016243

hy{i#ﬂébbﬂd@ salh D16k 8t 36 b, ain 3 H4 R Ham).ibS - Hm),

s 25341 Y08 PS80 B3 55101 0 o

1- benzyl pi peri di n-4-yl -di net hyl ai ni ne (Preparation
89). 8H (3CD30)3 3.17-3.09 L
Preparation 83 : [1-(R)-(4-Fluorobenzyl)-2-(4-hydroxypiperidin-1-yl)-2-oxoethyl]

carbamic acid tert-butyl ester

Sy 1
AN
L,
F
The title compound was prepared according to EXAMPLE 231 but using
Boc-3-(4-fluorophenyl)-(R)-alanine and 4-hydroxypiperidine. m/z (ES") = 367.34
[M+H]".

Preparation 84 : 2-(R)- Amino-3-(4-fluorophenyl)-1-(4-hydroxypiperidin-1-
yl)propan-1-one hydrochloride
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(2H, m, 2.66-2.54 (2H, m, 2.30 (6H, s), 2.26 (1H,

m, 1.94-1.86 (2H, m, 1.49-1.29 (2H n). Preparation
w®1004/1d400kt hanesul f onyl am no- pi peri di ne- | - car bP&HUS104/016243

acid tert-butyl ester o\ ,)” 0 H~S 0 To a solution

of 4-am no-| - Boc-pi peridine (300ng, 1.50mmol) in

di chl or onet hane (2. Onl) S added a sol ution of

nmet hanesul f onyl chl ort , 9. 49mol ) in

di chl oronmet hane (I nL) fa&ll by a sol ution of

pyridine (485L, 5.99molyNn dfchl or omet hane (I nL),

and the reaction stirred rt for 16h. Water (10nl)

vvas added, the m xture separfated and the organic |ayer

< : .
vastEd ik e (00K 3Rt BGAHAGRA rom 1)

(4-@1ﬁb@6eﬁz{%)313€4-h§md?§smbmgdm—lF}d)rﬁmdehhyl] %ﬁlﬂ,‘lamlc adié rarr-buliyl
materi al was_pur i ra usin

estgy @r’fleb?r@ﬁ'@tlﬁég ?10?/26(79g)@?a gt hg )el uent gt o give

the title conpound as an off-white powder. 8H
(CD30D): 4.46-4.40 (1H, m, 4.09-3.97 (2H m,
Prapdration 48 : (AW-Brjzyl-d-Me(3misd)pireridines] -garbopylic agjd fert-butyl
2.01-1.93 (2H, m, 1.50-1.37 (2H, m. Preparation 92
ester N pj peri di n-4-yl met hanesul fonamide o0s,0 HN N\
The title conpound was prepareg from
4- et hanesul f onyl am nopi peridj carboxylic acid

tert-butyl ester (Preparatijlon)91) according to
Preparation 82 as agfi(fﬂwhlte powder. 8H (CD3CD):
3.67-3.57 (1H, m, 3.40 (2H, m, 3.19-3.10 (2H,

. T el per bt R Bl AR o

bu%% carBordyRU- APt (POUTh 1205 149nib1) HITH!FQBinGLR aak ddast doylium
er hdro loride O N LO HCI The title conpound

tnmmprmphy@nﬂee(d Bomg; 31@6mm09rfebzwed byoeretig aciddl i lRoc - 3-

2. é@&%ﬁ&/ eg@ac?ilgﬁlg’énggd %cg%?é fcé{qén? [as r%r?ovegl 1 é)aﬁuo(se&ld
thd ﬂsﬁduérlnartlaotgéh l&e%\b'eelﬁéthyl%czﬁte:{l §1QL§ gid wiler (IRnEDRTAE bfAnic

4-Di oxa- 7-aza-spiro [4.5] decane
layer was washed with sodium bicarbonate solution (2x15mL) then brine (2x20mL),
dried (MgSO4) and the solvent removed in vacuo. The crude material was purified by
chromatography using ethyl acetate/petroleum ether (2:1) as the eluent to give the title

compound as yellow oil. m/z (ES™) =305.32 [M+H]".

Preparation 86 : 4-Methylaminopiperidine-1-carboxylic acid terz-butyl ester

1,
O

H

The title compound was prepared according to Preparation 23 from
4-(benzylmethylamino)piperidine-1-carboxylic acid tert-butyl ester (Preparation 85).
8y (CD30D): 4.13-4.03 (2H, m), 2.90-2.76 (2H, br m), 2.63-2.53 (1H, m), 2.40 (3H,
s), 2.97-1.87 (2H, m), 1.49 (94, s), 1.27-1.16 (2H, m).

Preparation 87 : Benzylmethyl(tetrahydropyran-4-yl)amine
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0"~ 0 HN To a solution of 1-Boc-3-piperidone (700ng,
3.51linnmol) in toluene (20nL) was added et hyl ene
w@bkorand400688L, 10.54mmol ) fol | owed by p-tol ueneCT/US2004/016243

sul fonic acid hydrate (1.0g, 5.27mmol) and the
reacti on heated to reflux using Dean- Stark apparatus
for 7h. To the m xture was ed NaHCO3 sol ution, and
the organic |ayer was regﬁggﬁ. The aqueous phase was
evaporated to dryn tHe resul ting residue
di ssol ved in THF. / r at ion t hrough celite and
renmoval of the solvent in vacug gave the deS|red

pr odietitlgsompgwad BroRsPHRY acoppdipgtabrgparatignsy fom o)

N—% f%?fr%tﬁ}li&% a(nghetr@dl%%;&g g»gran{n—ong é’é?lﬁ%&tlﬁm Bthe €rufd

ma?erl%ﬂI epyhromadtdyragtd-ysirendithlpongdistine odthano? (%& Yets hlyé eloemie
HZN To a solution of_comercially ava %?
ga@ t@g)tlil@ QomEPHndRf a},yeélgyl @i} pRsnD20D): 7:50-7. g (5H, m), 4.08 (2H,

? Jg}oﬁgﬁh %l%o fﬁ% a‘gfgzg’aﬁ ?hyl@lﬁe I’2yif:)lo§§1§?‘r%%g3 157 (25,

m)17.89+inTd 2Emdp- t ol uenesul foni ¢ aci d nonohydr at e
(262mg, 1.38mmol). The resulting m xture was heated
under reflux for 48h, renoving water wth a

priauish 38K IEAD (oAl R0 5RR I8 n AR oA Tper at ur e

rt rrllxture vvags)l(gl uy?gﬁwth%a t hyl "acet a(t)e (200nmL)
and successively washed mnég;ﬁ%luted sodi um hydr oxi de

-65 WD 2004/ 104001 PCT/ US2 16243 solution (1M 2
x 50nmL) and brine (50n).NTh& sol ution was dried

(MgS™) and concentrat ed to an oil that was purified
by flhagitle chmpowtdyasphyared achokding tagBiepaeatimn3 fromt hy|

acet at e 0 gjve th itle ou d col qurl ess. oi |
bergiifn g sl Hrghrgaby gl (RaBREHon A o3¢ a5ty S
disS6lved B ﬁ@thﬁﬂcﬁl,an&'h !SOI%.’[1815 of 1O cti®Phwas th&é’d‘ (Yroﬁansfelg itbrm
m; mz (ES) = 270.20 [M+ H+; RT = 2.63mn.
a pmcgp’alﬁeaﬂi hg pragiict was filtered and washed with ether to give the title

Lo 2,.3- d
copobinghe hdRid G iRt iR S Ao BB g
4. o@r(memsl 3.5N3.45 (bl ?H\BM 27 (118, 149, zawglﬂlts) @nl 106.03 (2H m),
hi of o- T H pyrrol o c] pyri di he- 2- carboxyl i ¢ acid
176%@%%tmbn 18, 88ngy, 0.403mml) and
2- phenyl -1 -(S)-(2-phenyl -[1, 3] di oxol an- 2-

Preparation 89 : 1-Benzylpiperidin-4-yl-dimethylamine
SRS
N/
|
To a solution of 4-amino-1-benzylpiperidine (536puL, 2.63mmol) in formic

acid (8.5mL) at 0°C was added formaldehyde solution (37%, 5.5mL) and the mixture
heated to reflux for 6h. Solvent was removed in vacuo and the crude residue
partitioned betweeh ethyl acetate (20mL) and water (20mL). The aqueous layer was
separated and taken to pH12 with 2M NaOH solution before being extracted with
ethyl acetate (2x20mL). The organic portion was washed with brine (30mL) and dried

(MgSOy) before removing the solvent in vacuo to give the title compound as a yellow
oil. m/z (ESY) =219.25 [M+ H]".
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yl ) et hyl am ne (Preparation 95, 104ng, 0.386mmol) in

DMF (5nl) was added HOBt (65ng, 0.424mmol), DI PEA
W@ 20035364001 0. 890nmol ) and EDCI (90ng, 0. 469mmoPQT/US2004/016243

After stirring at rt for 12h the m xture was added to

di luted brine (100nL, water/brine 1/1). Extraction

: X % washi ng of the conbi ned

P%I‘Ihgﬁl?d Eﬁﬁétgﬂﬁllg)t%égﬁh%dr oclﬁleori c acid (1M 30nl),

di | uted aqueous sodi um hydrexi de solution (1M 30nil)

and brine (50nL) foll owedpb d,DyI ng (MySH4) gave after

concentration a residue whi ch|vvas purified by flash

chromat ography on silica gel (eluent: hexane / ethyl

ac etHieditle dnpoub@ nas prepateid tabeordingpo Poepavation 28 diamed as

I I I
e TS5 o s st ol L o7 3050

(2&[}&)1%@1-% 41(%}1( iIrpI 2. §%6}f (322327 23}114%{51 I'94~°1“36 Fﬁz%[ @n%ﬁ Ably 29

(28, fidumi n. Pr eparation 97:
2-(2-Oxo0-2-pyridin-3-yl-ethyl)isoindole-1,3-dione O
o Ol i N Asolution of brononethyl pyridin-3-yl
PIISEBP;Rﬁm@Il 545§Aetﬂe§16 DN&IanﬁﬁﬁgR)@héﬁéllUEﬁrB& |1l tgﬁ-butyl
( was stirred for 3 days
estet rt before the added to d|Iuted brine (500m, 1 :
1). The solution was made acidico(pH 2) -66 VO

2004/ 104001 PCT/ US2004/16 %*P di | ut ed
hydrochloric acid (1 efor e \/\@Ished wi th ethyl
acetate (2 x 100m). e aqueous | ayer was then nade

al kal i ne (&;—IX‘ 12 agal n wi th sodi um hydroxi de _sol ution
(2 Mo & Becpaparidine,(39¢ognd. S 0mmeldRt r act s

atFOGaERERe REGpf i ?ﬁ%ead. SR RIS EbAE] Psar.
4. 4%@17%{ ﬁlcﬁldt&hédhhﬂl@@nm)tfbl@d\héﬂ ls%ea é’dldtlérpo%d@& ubsur,

title conpound in the nother li‘quer. The crude

5. Pmggab tin deblaremdthane @mdpamalthe rﬁagaowttrmgmt rf for il florWater

( 1@%; INI?g @éde%nthg?}y]f(&‘_ﬁ se?ﬁ;agdgangélge ?%QI]_I ¢ lJrs%)e’r ggaége%(\&f_(ﬁ ’IM HCI
1 @mEﬁ sbditim BikarbBhae b6iRiorr(1808.) Heer| yineNRLOmL fThe séihtion was
39m n. Preparation 98 2- Am no-| - pyri di n- 3- yet hanol

dr@lil (MeBRsNarIKbsdvesis Fanavsel impaceipuBles crude material was purified by

chgongﬁo é)l)éf))h}?uﬁﬂé Hﬁhﬁrén&h%e%éﬁlﬁl’?o? I(§I5d.9I & tIIie érught% %we the title
compound as an off-white powder. 6y (CD30D): 4.46-4.40 (1H, m), 4.09-3.97 (2H,
m), 3.53-3.40 (1H, m), 3.0 (3H, s), 2.93-2.81 (2H, m), 2.01-1.93 (2H, m), 1.50-1.37
(2H, m).

Preparation 92 : N-Piperidin-4-yl methanesulfonamide

Q0
2O X
H

The title compound was prepared from 4-methanesulfonylaminopiperidine-1-
carboxylic acid fert-butyl ester (Preparation 91) according to Preparation 82 as an
off-white powder. &y (CD;OD): 3.67-3.57 (1H, m), 3.47-3.40 (2H, m), 3.19-3.10 (2H,
m), 3.03 (3H, s), 2.26-2.17 (2H, m), 1.87-1.76 (2H, m).
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(Preparation 97, 5.0g, -19.O0mvol) in aqueous
i sopropanol (210nl, water / IPA: 1/ 6) was added
W@ eaiamobor ohydri de (10.2g, 270nmol) in 2 portPORES20041€16243
m xture was stirred at rt for 12h before being
carefully acidified (pH 2) with dilute hydrochloric

Prefiatioh H3M2-(SMAreiorBpRIdh-40fl préydosiokvidmcthylessicesi due
was taken up in destillated water (100nL) and passed
hydepohleride col unm filled with ion-exchange resin

(Anberlite IR 120, H+-farm 300g, eluent: 500niL water
then 1L of 2 M aqueouugw\aﬂhg,ni aHsiol uti on).
Concentration of the al kaline fractions gave the title
conpound as a yel |l ow oil.l (d6 DMSO: 2.74, 2.85
(2H, 2m, 4.66 (1H m, (3H br s), 7.36 (1H
dd), 7.75 (1H, m, 846 (1H,

( ESheditle3omppupdy a!i-[_Prﬁpaqqqf accqulgg te ﬁrepafslgé% 7 g) usipg ]g%c 3-

ol gpans oSt PRy dopyming e {Sareie
s), 471354%6)(11& ﬁmmﬁgfp@yrm}ise(mmpnedu ol (2.07g,

was added i m dazole (1.0g,
14 7nnDI) and tert- butyldlnethyIS|IyI chl ori de

Pre&?sa%wﬁéﬁ%ff?"é’é%% @% E/\o5 088%104063 for 12h the

PCT/ US2004/ 016243 dil ut ed bfr\|7ne (1 50nm., water/brine
: 1/1). Extraction with et acetate(4x30rrL)

washi ng of the conbi nedHlﬁxt §acts with brine (30m) and
drying (MgSO4) gave afte oncentration a residue

whi ch was purified by flash chromatography on silica
gel To § eblugen of BiBlmyB -pipetidine (7007 3t3 mhmol arprdveng (demal)

was? %q?ﬁ gglgl e%; gi}%loo ﬁ8 },Lia 10. %{%og félgg)c%@y %?olg?de Sgllf%glc acid
H H,
hydgz%te (]ﬂgg) %711%&3? gﬁ& %l% regﬁgon h%zlaztgg td ieﬁéusc glgl)ng ?ﬁaﬁ%télj]k+ -
apparafus&énTin. ToRhe pexatre oas ddied N aHC03 solution, and the organic layer
Was[5 1@%0%? &I\lgr%ﬁgort{s%hggezwgs e\JaBXra gl y%egsae{n Y Hsﬁltﬁ%lrgsldue
dls{%%efe]lﬂam dgﬂt@h&@ﬂﬂ&%y&ﬁ’éé‘%@relﬁo&@ofMoooeylt 7 alven ghes

HOO Si
the flesitddippoduet as light brown oil. SH (CD;0D): 3.99 (2H, s), 3.73- 3 57 (2H, m),

3, 6@@]&@{ ?&7'73"%%31/@) g%@ﬁ QYJ@'@@ - 2- car boxylic acid

2-am no-3-(tert-butyl di rret hyl si | anyl oxy)-
Preparation 95 : 2-Phenyl-1-(S)-(2-phenyl-[1,3]dioxolan-2-yl)ethylamine
[\

o__0

©

To a solution of commercially available 2-(S)-(N-tert-butyloxycarbonyl)-
amino-1,3-diphenyl-1-propanone (250mg, 0.768mmol) in toluene (100mL) was added
ethylene glycol (1.0mL, 17.9mmol) and p-toluenesulfonic acid monohydrate (262mg,
1.38mmol). The resulting mixture was heated under reflux for 48h, removing water
with a Dean-Stark trap. After cooling to ambient temperature the mixture was diluted

with ethyl acetate (200mL) and successively washed with diluted sodium hydroxide
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1- phenyl propan-1-ol (Preparation 99, 780ngy, 2.77movl)

in DVF (15n) was added HOBt (41lngy, 2.68mmvol), DI PEA
w@ 200980091 5. 51nmol ) and EDCI (589ng, 3. 07nmol RCT/B81004/016243

stirring at rt for 12h the mi xture was added to

di | ut ed brlne (150m., water/brine : 1/1). Extraction

f d
soffitch (M TREL P e sOHC e YBRRLAR S i PRBRDR) il
colcénitapad ta@nemiuhatsmdlpmnﬁh& ty dbasldehromatogiaphy ohlsMcaEgéh(]e)uent:

d b 50nL) . fol | owed by d £
et eBAte t M08 tHESOHPOIARSO RO P ea%gi""fvf i‘@r? br

g8 P (L S0 03 o) %h%a@%?}mé S bRt Al
my;ah/a(ESBss271.20 [MH-IH TB)2.68n0k0, 0.01 (6H, 2s), O. 84
(9H, s), 3.60 (1H, dd), 3.84 (1H, dd), 4.33 (1H,
ddd), 4.98 (1H, d), 7.05 (1H, s), 7.12-7.37 (5H, 3m),
P%ﬂpﬁpatfojn"% S3- Chlcﬁo 4 pﬁﬂi'fblo??)f*} ciﬁgyﬁd{n’é@’) carbh8Bic3Lid Mphenyl-1-

repar ati o

(SBCthh@n@{lBkby«ﬂ@%%&De@wH@pyhld|ne 2-carboxylic acid

[1-(S)-(tert-

butyldlnethyIS|Ianon t hyl ) - 2- oxo- 2- phenyl et hyl ]

am de - 68 WD 2004/ 104804 CT/ LF%OOM 016243 C N HO

l-zz 4 NN,,, HO To a sOhut

5-chl oro-I H pyrrol o[ 2, 3-c] pyri_di 2-carboxylic acid

[1-(S)-

(tent-butyl di met hyl sil anyl oxynmetfiyl ) - 2- (S) - hydr oxy- 2-p

o A Sh Bl PR ikt T ARRERE 3 R Bl P AE
(Pt&patation A8 SE8mg0| 403 A 1P ndS2-phériytd - @{2-@136@11 [t 8bxolan-2-

sodium thiosul fate sol uti on was

erature al kaline
isiotamips (ReemaEpaem:) % 19d0., B4BmmaBrit LOUF (BLLY =S NG0B

o e Do F R S B B B 05 Rl o

Aftdrestiaippeadusiolr ayle thermrxmre ezas atidedan glaiuted biriny @tOOmIS water/brine
W th

I\A@ngé‘i‘ii“ihﬁtlé?%}ﬁl %ﬂﬁ af(v ﬁm(]iﬁé %%2@13 a%ﬁhrs £rRlinggd exiracth
wibhaiBaBd ﬁmraahan@&lé (iMC?onesl d1(1§é@§{ﬁ%ou§%%ﬁﬁﬁ&?h§dt%&ﬂ¥l

acetate : 50) givé the title conpound
SOh@DGlﬁlM@éQTHQ@Ind @nnﬁ(iOnQIBSfpllo:W%By BryifgMEB@;) gave after

P
cofigeHfillibh g Her B R Dot Boiodty Rshichrreaigmarnngn gline gl
(elg)i'ntz hexax6 @byl dcetitdas0 L5HCTHEE fit®xéonMurill vRs bBlaifdd eQ\éN~
colourless oil. 8 (CDCL): 2.73 (1H, dd), 3.10 (1H, dd), 3.84-4.22 (4H, 4m), 5.01
(1H, ddd), 6.37 (1H, d), 6.72 (1H, 5), 7.05-7.62 (11H, 3m), 8.64 (1H, s), 10.48 (1H, 5);

m/z (BST) = 448.24 [M + H]"; RT = 3.64min.

Preparation 97 : 2-(2-Oxo-2-pyridin-3-yl-ethyl)isoindole-1,3-dione

A solution of bromomethylpyridin-3-yl ketone (4.55g, 16.2mmol) and
potassium phthalimide (6.0g, 32.4mmol) in DMF (50mL) was stirred for 3 days at rt
before the added to diluted brine (500ml, 1 : 1). The solution was made acidic (pH 2)
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-~I( N OF To a stirred sol ution of

(S)-N-Boc-4-fl uorophenyl al anine (5.08g, 17.9mvl) and
W@ B)o43e409dr oxypyrrol i dine (1.05nm, 19.7mmol) iPCT/US2004/016243

anhydrous DMF (200nL), was added DI PEA (6.87nl,

39. 5rnnol ) and HOBt.H20 (3.02g, 19. 7rmo|) The

SR S PRI AT St v,

Tht hgudors ldylet ngs thextmede afidaline G 1Dyagalhwiih smchum'[ftydromde

i e SR S8 0L 8o o
@@(Jrgbb ) beFtte d Bl %%Pﬁé&?&m@&ﬂmtmn RIRRIE (2)

racte wth ethyl acet (3x50mL
allowsrn etV mgsestalhms plhadinvids Brebitowintich ﬁmmlﬁmrmnd i the

mafkASHy Ther @aocﬁw&wﬁ%v\s&émoﬁ“%w fipd Syt Tt anedt, 7

e (2§ 2R.43
P“ﬁﬁé*ﬁg’%“of’ﬁ”f‘ﬁ [ggs\ﬁf) NG /It?c?j 4001 53 504, %?ggl&ls 5

(14 mp| 803So(tet, nan 8,28 11Hx); m/zvoEStb—gD&é3 {Her MaONe+EHmRTimd
s .a colourless oil mhlch becane a white solid on
239MRding. mz (ES) = 353 [M+ H +; RT = 3.17nin.
Preparation 103 :
2-(S) - Ami no- 3- (4-fl uorophenyl)-1-(3-(S)-hydroxypyrroli
Preparation 98y 2-Anvperh-pyrighne3-tietdrasehl ori de 0 HA . NH2 NO
rOH F To a solution of estgr (Preparation 102, 5.25qg,

14.9mol ) in met hanol ngan dr us, 30nL) was added 4M
HCL i n di oxane (7.64nL, \I) and the resulting
solution stirred for 18h at rN hen the sol vents

renmoved i n vacuo. The residue was part|t| oned bet ween

et hyllo aaﬁémtaxneof(cx@tﬁﬁﬂ -eu o2 warkidin-3-yisthibysoindpde-|L dydipae

0 t
PRI AU S AT S 10 1
6) W@S B@dbdcs@dﬁnﬂ\bél’@hj&lrmd (lantmﬁnﬂcﬂpiﬂQ portioas THeenixture was
organi ¢ extracts were evc'ﬁ)or ated.to_dryness,

Stlﬁ%l @trl't f%’d@bé’&ﬁﬁﬁ beigg carefulygcidified@H 2 with dilgishydinghlegic

ac@ ( )t ﬁggp%%v%f(tﬁp%g%n iﬁ'egré;l?%e ggs (aQersr’ﬁin r{]aestlllated water

(1Q0htd,) ey, paBsedGlo8mlPcolih fifipd w&hi&a—ﬁxdﬁngdﬁsmr()&ml&rﬁt@ IR
12;,: Ig“gfogréﬂB O%fhfrep]; (LE%[Qéﬂni'tW%?er??me 0?2?\;[ aqueous Sn%'r_lnonnz dolution).
COgééng%'tiIBﬁ BPWe! ki PALAGRT BT M (AR Dnfetha RS YRS bR oy (ds
DMSO): 2.74, 2.85 (2H, 2m), 4.66 (1H, m), 5.15 (3H, brs), 7.36 (1H, dd), 7.75 (1H,
m), 8.46 (1H, m), 8.56 (1H, m); m/z (ES) = 139.11 [M + H]"; RT = 0.21min.

Preparation 99 : 2-(5)-Amino-3-(fert-butyldimethylsilanyloxy)-1-(S)-phenylpropan-

1-0l
OH

?

K

To a solution of (15,25)-2-amino-1-phenyl-1,3-propanediol (2.07g, 12.4mmol)
in DMF (10mL) was added imidazole (1.0g, 14.7mmol) and tert-butyldimethylsilyl
chloride (2.30g, 15.3mmol). After stirring at rt for 12h the mixture was added to
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N/ ~Ol~ HThe title conmpound was prepared accordi ng

to the nmethod described by Dinnell et al (US
wQep2n10022624 Al). bH (CDC13): 1.52 (9H, s), 6rGRUSIBY/016243

s), 7.26 (1H, d), 7.97 (1H, d), 8.23 (1H d).

Preparation 105 :

d1félged(eﬂr?ln‘é f(®s (ﬂnL 0\95&@1%1‘11&9 N/ ?)7 g&%&%@gﬁ}%%@gﬂ Shelaflr L3061 ),

Wa@ﬁiﬁ/gwﬁzlmmmtraﬁsemﬂl trires (8 Ompd enmdldmyirsg (MeP@s)exdve after
' t hod [l et al S

co RSB S Esiok hich ks DL G s BBt hca 68

(el@l%ht ét@%ﬂate) 1T15€'t1ﬁ§é’ém1§c)und 6va§ Bbfatddd 23 kololrlé dilt HSH s)

S). Preparation

(C®Q13')I @l%,-(h% (:ﬁib@ﬁ),lldiM%I- y) arﬁ)rﬁa\78 GIH, Ibr s 3aiHQ HT [déd), 3.78

7 SR RE RO o R P80 270 o mtragsnn Ay o

H]t“’qu&ommﬂm, of Preparation 105 8H (CDC13): 4.12
(2H, br s), 7.60 (1H, s), 7.79 (1H, s). Preparation
107 : N-(6-Chloropyridin-2-yl)-2,2-di nethyl
PrgpARBAAMb IS cnido Ml 31r§reo‘?c([§ 'é’ogpy%ﬁg ml%lrlioor)](lyﬁg acid [1-(S)-(terr-

chl oropy Fich
bumlmhiedmmhﬂamméﬂ@m($m@efoxgng@mnmmﬂ}i&ﬂde
triethylamne (4.1 2mmol ) and the reaction
cooled to OC (ice baty). A sol ution of trinethylacetyl
chloride (3.16nmL, 2§ 7pmol) ipydichloronethane (1 0Oni)

was added dropw se over Hn pbefore stirring for
was brht up to rt and
then water (30nL) was

30nin at OC. The reactidn §
stirred for a further 5h,
added. The organics were separ/aI and washed with
Na2C(13 sol ution (2x50m), dried SO4) and sol vent

d Purifi cat b
Chr QRRSUAR (e ERReiol sy s 4 Prbelssing.

(P.r@'pérat{olﬁsfo'z?r gzgl%l g%g&wg gaﬁnsgﬁg&% 'b‘%&/l%lgfethylsﬂanyloxy)

1- thmxlpmpalmlekd (Preparation 99, 780mg, 2.77mmol) in DMF (15mL) was
added HOBt (411mg, 2.68mmol), DIPEA (0.96mL, 5.51mmol) and EDCI (589mg,
3.07mmol). After stirring at rt for 12h the mixture was added to diluted brine (150mL,
water/brine : 1/1). Extraction with ethyl acetate (4 x 50mL), washing of the combined
extracts with diluted hydrochloric acid (1M, 50ml), diluted aqueous sodium hydroxide
solution (1M, 50ml) and brine (50mL) followed by drying (MgSO,) gave after
concentration a residue which was purified by flash chromatography on silica gel
(eluent: hexane / ethyl acetate : 50 / 50). The title compound was obtained as
colourless oil. 8y (CD3OD): 0.00, 0.01 (6H, 2s), 0.84 (9H, s), 3.60 (1H, dd), 3.84
(1H, dd), 4.33 (1H, ddd), 4.98 (1H, d), 7.05 (1H, s), 7.12-7.37 (5H, 3m), 7.60 (1H, s),
8.49 (1H, s); m/z (ES™) = 460.36 [M + H]"; RT = 4.16min.

Preparation 101 : 5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid [1-(S)-(zerz-
butyldimethylsilanyloxymethyl)-2-oxo-2-phenylethyl]Jamide
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O i O NN H To a dry solution of
N- (6-chl oropyridin-2-yl)-2,2-di nmet hyl propionam de

w@ Roepedoat i on 107, 8.0g, 37.6nmol) in THE (120pd)/pPS2004/016243
cooled to -78C, was added dropw se, a solution of
tert-butyllithiumin pentane (1.7M 48.7nL, 82. 8nmol)
over -71 WD 2004/9Q4001 PCT/ US2004/ 016243 40mi n. The
reaction was stirr t -78C for 3h before adding a
sol ution of iodine \({1. 5. 1mol ) in THE (40nl)
dropwi se. The m xture QU0 ‘
stirred for 16h. 2M HC.HL(S mL dded to the
reaction, and after 20m n thg?sol vent was renoved in
vacuo. Crude material was partit{oned between et hyl
acetate (200nL) and vvater (15 . Organi CS were

Sor it £ SR g o o Rl oot iy -

(terﬂﬁﬁt?ﬂlﬁé'@?@anyl@%&M) QQS)lEyHroi}P—EQ)%eﬂylbﬂhyﬂmuﬁ The

resi due was

col umm hr omat ogr ﬁ(&oz
(Prepration 106 e, 061 mmohndarDoMA ] Omh),wTspIed Dygs Mritin
pen%aﬂléﬁ?egg,’%@@gf Og@%ﬁy&%gl ?tﬁr sti mﬁg for 3h 3} roony te&peﬁﬁtkﬁzallxalme

sod S esai R sefution was added (5. 4g NaZSO3 dissolved in 20mL saturated
6- chl or o- 3-i odopyri di n- 2- é@st 2,2-dinme
1

Nafgﬁépscdmﬁ)@@d thepsngpipa vigorousbsstiresddgr ar&%{ds%ﬁ‘ﬂaﬂ 3 O Efpyl
ace%%éﬁlé@ﬁp%a%taﬁge&& tﬁéh ohi@fayér dépnov%@ therdi"é‘&ﬁé DR eM@as

ort and e trac et hyl et her
washek d@iibyine THanl),atrpd (VS One el vesbiechied tohn Mesid@O8/hich was

puro B ek EHBBIPEHPRY ABSgicoril (HoEh By TGRS 207 50

to g tﬁéfﬁhe gt grﬁ'&&d(élc%uﬂe%ﬁ& 2}/ 2tES deg 8t3|21€{M #t}t]é RT =
conpound : 76 (1H, d), "6.46 (1H, d),

4.3Fmig3- 5. 20 (2H br s) Preparatl on 110 :
6- Chl oro-I H pyrrol o[ 2, 3b] pyri di ne-2-car boxylic acid.
OH | G NHOTo adry solution of

Pregaﬁhmrm3 &n qgfcmrubfbwanzyncmm@eh drsepatliten 40%-
OnmlL) under argon was added
OXOpWUvarbaram agiq tzrtémfrﬂ ester

XOWJN\{U\ N\/:I/O

Q

F

To a stirred solution of (S)-N-Boc-4-fluorophenylalanine (5.08g, 17.9mmol)
and (S)-3-hydroxypyrrolidine (1.05mL, 19.7mmol) in anhydrous DMF (200mL), was
added DIPEA (6.87mL, 39.5mmol) and HOBt.H,O (3.02g, 19.7mmol). The reaction
mixture was stirred for 10min at room temperature then EDCI (4.13g, 21.5mmol) was
added and the resulting mixture stirred for 20h at rt. The volatiles were removed in
vacuo then the residue partitioned between water (200mL) and ethyl acetate (200mL).
The layers were separated and the aqueous layer extracted with ethyl acetate
(3x50mL). The combined organics were washed with aqueous sodium hydroxide
solution (2M, 3x50mL), brine (100mL), dried (MgSO.), filtered and concentrated in

vacuo. The oily residue was purified via flash chromatography (SiO2, methanol /
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33.0m nol ), DABCO (3.70g, 33.0nmmol) then

pal | adiun(ll)acetate (124ngy, 0.55mmol) and the
worRoosomopur ged with argon for 20m n. The reacP¢DOSWa$016243

heated to 105C (bath tenp.) for 3h before being

allowed to cool to rt. Solvent was renoved in vacuo

dicK16@mEhand 1 M0t ) ol gnlib’:‘thé t1tlé esapolrl weakl@akiyd oidGaidt e
(100n) and wat er (75 JThe orggnl C, Iaﬁer was

becarap & vetiEdoHA @ WHBABE. Wz EE%F&%([ 7 8H;)R betlet @inpej ng
extracted into 2M NaOH (2x75nmL). The aqueous | ayer was
acidified to pH 3 -72 WO 2004/ 104001 PCT/ US2004/ 016243

PrephidtionM 03C12- (i‘f)d&miﬁoﬁ%@-ﬁdoriophmyﬂi} hy3-(Sdstdadeypyrrolidin-1-
(2x100mnL) ni.c layers were conbined, dried

YDHFNE@Ch?n%h ‘@ éﬁrated in vacuo. The residue was
suspended in water and t filtrate renoved to give
the title conpound. Hmm(gg)\/ja% 91 [M+ H +, RT =
3.07m n. Preparation 111

[1-(S)- (4-Fl uorobenzyl) - 2- -2-(5-o0x0-[1, 4] di azepam |
- yl)ethyl]carbamc acid t -butyl ester O
N,, ,I-NNH O Y F D PEA (2708, 11.95muol),

BOC- L- phenyl al ani ne (1.128g, 3.98mmol) and HOBt
( 592y solati&Safmte) (Reepavatiadl 02 52 5gpl 49momw]l)af methanol

(anttyiptl SORE SRR e b fromte 0 i, 209y abd the

resudtidSdBRton MRFd FHEETh ARChENBes6RGhis@BMSVdd 88 cdP T THORsidue
before renoving the solvent in vacuo. Purification by

was@artifipned beoveen shyhptejatg GiSOmL)and wake Cio)mvelorhhegayess wisee
sepqghtgh gp& ﬁ{gp %%%Iayer e ra%eZl w1th3v§a eIO &X%M Lw The combined

aqudoufs %)(trééls M Washed 6ncfd WPl ORREAYta PR IONMNe] ke dbnilidee P
an-5-one 0 H2NJI-N--\NH To a solution of

orggnic gxEyaActsY§Ip GHRRSBERAG {pl Gryness ¥ader redjices presaura [Qigivg dhedlitte

conippifhd § Sbl Half BEGISID Fiaviribl0 iahEy (AL SR
1. 83spbav(a) 6H, ﬁf) A Bg7 (IIH £hi).ax9me. 1(26{2148&1) 3. 253 29M0H) m),a3180-

reaction stirred for 3.5h. Solvent was renoved in
3. 62\/@&%61)%% AFUREL s 6914108 @BkEn, 782 2Red®r  (20nL) .

The aqueous | ayer was extracted with ethyl acetate (1
5m.) then water renpoved in vacuo to afford the title
Preparpiouri®4ag6iGiioropaidint3l vjdattendabtid termbaty BSpr = 279. 95

[ Mt H] +. ol |
X" o
HNJLOk
H

The title compound was prepared according to the method described by
Dinnell et al (US 2002/0022624 Al). 8g(CDCl;): 1.52 (9H, s), 6.52 (1H, s), 7.26
(1H, d), 7.97 (1H, d), 8.23 (1H, d).

Preparation 105 : (6-Chloro-4-iodopyridin-3-yl)carbamic acid fert-butyl ester

ROE ST
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Preparation 113 :

2-(S)-tert-But oxycar bonyl am no- 3- (4-fl uorophenyl) propi
wopog/1amdd tert-butyl ester -73 WO 2004/ 10400HCT/US2004/016243

PCT/ US2004/ 016243 O ~O'N K F To a stirred

solution of (S)-N-Boc-4-fluorophenyl al anine (2. 838,
10. fhgwtle conddMRd (s pReparet. aonording th theDoRihpd dascyibah gy

2-net hyl - 2- pr opanol o6, 11.0 I was ..ad

Dirgall ] (U 2 BARB§24 AbLFordas resmbaact Frengagh B, g

) f 6h.H T e [ ' aiwas filtered and

(C%ELQUS 43@%%%)&?'69 i(?rgég)\’/v?? % (%/léj} 8%2( filtrate was
concentrated in vacuo and chroi nat ographed on silica
gel eluting with ethyl acetate:isohexane (1:4) to

Pregliawlqmbl)ﬁi?1@@87%’03%@&6@& ): 1.39 (9H, s),
1.41 (9H, s), 3.01 (2Hh N (IH m, 4.98 (1H,
m, 6.95 (2H, m), 7.12 @j Preparation 114 :
2-(S) - Am no- 3- (4-fl uoropN crmopionic acid
tent-butyl ester hydrochloride®0O HC.H2N, A Gk F A

stirred,;sqQ ' ol I
(0. SBREE Sotthodl fis FENRe AEBIRI GOt AE it 200
Diielies h@rs2002¢@022624 A1y fronheth¢ topounid of Preparasiop 104as

dded d I se, dth | uti d d
seiiocin B Sl Sebsh g e o T a0

but oxycar bonyl am no- 3- (4-f | uor ophenyl ) propi oni ¢ aci d
tert-butyl ester (Preparation 113, 1g, 2.951nnol) was
Pr%@dﬁt‘ion 207 : Na@-CRiaedpyoidina2-x )2, 2-dehethylaopionamideor  4h.

e reaction mxture was filtered, washed several
times with diethyl eth d dpi ed under vacuumto
give the title compoun |. 6 ( O 1.30 (9H, s), 3.01
(1 H dd), 3.20 (1HI"ddN; 4NO8 A1H, m), 7.15 (2H, m,
7.32 (2H, m), 8.64 (3H, br s[)". Preparation 115:

& 1 lera pitionat o -cerbpring (s 23 3nmol) in -
il AR AR L) tri gl
il s PALADAMIES M8 whaiod i ElabiiElal one 2 oamach

and tHPFA%ionc641ei@d POO4ikd BARD A il duSsutniedhbrety] chlatide he
reaction mxture stirred at_rt_for 72h. .The .brci“%%()min

Gy @m@g@.g@gﬁghgq dehlogemethane (10mL) was a ed dropwise

before stirring for 30min at 0°C. The reaction was brought up to rt and stirred for a
further 5h, then water (30mL) was added. The organics were separated and washed
with Na,CO; solution (2x50mL), dried (MgSOy) and solvent removed in vacuo.
Purification by column chromatography (SiO2, CH,Cl,) gave the title compound. m/z
(ES") =213.04 [M +H]".

Preparation 108 : N-(6-Chloro-3-iodopyridin-2-yl)-2,2-dimethyl propionamide.

|N/ N
Ci N

To a dry solution of N-(6-chloropyridin-2-yl)-2,2-dimethyl propionamide
(Preparation 107, 8.0g, 37.6mmol) in THF (120mL), cooled to -78°C, was added
dropwise, a solution of tert-butyllithium in pentane (1.7M, 48.7mL, 82.8mmol) over
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filtered, washed with nethanol and the filtrate

concentrated in vacuo. The residue was partitioned
wheimaenosat ur at ed Na2CO3 sol uti on (200nm) andrP€r/iig1004/016243

acetate (200nl). After separation the organic |ayer

was washed with Na2S203 sol ution (50nL, 25% and

40miY | 'T‘Pl@ réa"égﬁﬁ)ﬂas diir&at(-MFrOhY 3h befeenddiag edolutioy aﬂimdman d
purified bs/ chromat ography on silica gel eluting with

(11. 4@; 4hdrand) bt FHF (4Qel ndrepy e Theymixtere yasthsought yi te Hand

s} e SR ap R (55t e Bl oo el 1

solv&atgaﬁﬁiremoiﬂfcﬁﬂafaa&cib Q}}%deélﬁat]enal w:as partltéoned bgtweeln ethyl acetate
or o- rrol o c] pyri di ne-2- car.boxyl i ¢c_aci
(200mL)@ud\watyr (é%lﬂL) gwp%war@usapa(r@ie@emwai@dﬁlmrb@% 9@&‘“
oy LT AL e ity gty e s
and thek3lveandenovpd i adiorimaetidiewiSpurified ) @bwmom| ) and

chropsigarsig (O3 P e i< EBPamr B 7o) ORI+

H]‘L.t hen heated to 145C for 2h. The solvent was renoved
in vacuo and the residue taken up in water (200ni).
The suspensi on was made al kaline (pH 9-10) with

Pregasiitpl 1085 Pt gl RSP RO P B PR 2t ¢ i th ot hy!

acetate (50 nlL) and ether ) the pH was adjusted
to 3 with dilute HO sMhm Extraction with
ethyl acetate (5 x 50 ng of the conbi ned
extracts (MgSO»4) and caoncé'ntri.g‘ﬂ'\zon gave the title

co gl](%ﬁ%&%%f‘lﬁ?é Dﬁ/eg § 1&0%%81@5‘2—?/@[2 %Tilmgthﬁ-lprgploglamMe
(Pre?a?ﬁmlpl 085821 2B}k AM HC] was heated to reflux for 4.5h. The
4- Fl'uorobenzyl )oxazoli dine-2,5-dione o\~ / o

reac’&Nr(@as @)cﬁed]’ ‘® th andthen exmacddd with dlethyl ether (2x50mL). The

t t fl '
oSN Y R R N8 S R PSP
and ufé@@rveﬁﬂeﬁfog@@ iPbdPRs ReR atiGSb pesiethn chfdidiosgsie(Sio,,
8ng, 2.12mmol ). To the sol uti on was added

(62
CHL{ L) effhiled theriatl{ @rapavwnd -5z CRE 106 /6104001 6.46 (1H, d), 5.43-
5 20P(E'1/ %JS%OOM 016243
20 (ZH, brs).

Preparation 110 : 6-Chloro-1H-pyrrolo[2,3b]pyridine-2-carboxylic acid.
, AN A OH
o N N ©

To a dry solution of 6-chloro-3-iodo-pyridin-2-ylamine (Preparation 109,
2.80g, 11.0mmol) in DMF (80mL) under argon was added pyruvic acid (2.29mL,
33.0mmol), DABCO (3.70g, 33.0mmol) then palladium(I)acetate (124mg,
0.55mmol) and the mixture purged with argon for 20min. The reaction was heated to
105°C (bath temp.) for 3h before being allowed to cool to rt. Solvent was removed in
vacuo then crude material partitioned between ethyl acetate (100mL) and water
(75mL). The organic layer was separated and washed with water (2x75mL) before

being extracted into 2M NaOH (2x75mL). The aqueous layer was acidified to pH 3
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5.76muol ,) over 1lmin, and the reaction stirred for 72h
at rt. The reaction mxture was filtered, and the
w0 pdosnegoel concentrated in vacuo to yield an oi PEI/US2004/016243
residue. The crude material was crystallised fromcold
di chl oronet hane and petrol eumether to give the title

A 0 e s e
codiblded3déd (M504 and ExdeRIckied irbvddnb Oflee- tesidpy was buspended in
3, 2- b|£‘§/rl di ne- 2- cgr boxyl i c

water; apgithe filetgmeyed o gigg th eﬁﬁ@rflod (Ouaﬁln W ES \ENvES T [+

& sol ution of
I{EPRE(g% PFprrroIo[B 2- b] pyri di ne- 2- carboxylic acid

(Preparation 6, 3 6ng, 0.18mnol) in DVF (4nL,
anh rous

Pr3paton h i D R el ap o WGBS de

y1fellt %@ﬁl‘lcoz{blcgterﬂ 1 esté®- 20nmol ), DI PEA (105L,
6. 05mml ) and HOBt (25ng, 0.18mml) sequentially. The

solution was stirred for ﬁmjpr to the addition of
EDCI (42ng, 0.22 \ﬁ/ rtiwgp. The resulting
solution was stirred forl 16h at '

L\ékéiPe reaction
m xture was partitioned be th acetate (50nL)
and brine (20nL). The Iayer?@\ separated and the
aqueous phase extracted with etfiylrFacetate (3 x 20rrL)

then the conblned organi cs were washed with water

5ol - M)EOfﬁﬂeph@%%wee phke, de §mmol) and
H B't ﬁ? ‘gx%g§§)§1)nmof1j \L&J%fﬁcﬁ]ﬁd?@ s&lﬁp Qf %ﬁaﬂeg yggﬁu (500mg,

tion via ogra t'i ng
4. Wm:lnohrem PAGD [VOdmIc)tﬂndrthﬂﬁnhawesu(atd I&)SrgxavED@ﬂ (OBmagmge
s, tritfurated wt ether/he ne.to

I R e O

va@%ﬁ}icat?on@ c(o'flh'rm%ﬁron?at(%% Oﬂh?r"dSng) 0: 13Cﬁ§Cl§MéOI(I)?ghve the

tlth*:)conmoaﬁd (M(%Q)QBBQHQ)[M@HZV (1H, S) m z (ES) =

371.15 [M+ H +; RT = 3.28ni n. EXAMPLE 2
1H pyrrol 013, 2-cl pyri di ne-2-carboxylic acid

P e oo o, Pl o

HZN\:/JJ\N/F_—\NH
H K/&

E\QFO

To a solution of [1~(S)-(4-fluorobenzyl)-2-0x0-2-(5-0x0-[1,4]diazepam-1-
yl)ethyl]carbamic acid tert-butyl ester (Preparation 111, 1.23g, 3.24mmol) in
methanol (15mL) was added a solution of 4M HCl in dioxane (6.48mL, 25.9mmol)
and the reaction stirred for 3.5h. Solvent was removed in vacuo then crude material
taken into water (20mL). The aqueous layer was extracted with ethyl acetate (15mL)
then water removed in vacuo to afford the title compound as its hydrochloride salt.

m/z (BS") =279.95 [M + H]*.

Preparation 113 : 2-(S)-tert-Butoxycarbonylamino-3-(4-fluorophenyl)propionic acid
tert-butyl ester
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To a solution of
1H pyrrol o[ 3, 2-c] pyri di ne- 2-car boxylic acid

W@ Roepedoat i on 12, 100ng, 0.62mmol ) in DVF (15pdl)/Usme4/016243
added 2-(S)-am no-N, N-di et hyl - 3- phenyl propi onami de
hydrochl ori de (Preparation 8, 141ng, 0.62mol), HOBt
(83ng, 0.62innol) and DIF?EA (O 21k, 1.23mnol). After
30ni n, EDCl (154ny, 8 ool X7 gﬁ%added and t he
mxture was stirred at Pt ﬁowJ7 The sol vent was
removed in vacuo and the solid partitioned between
wat er (50nL) and et hyl acetat x 50mL). The

conbi ned organi c | ayer was dr (MgS™), concentrated
in vacuo and purified by chromategraphy on silica ge

o7 v oft TR Bldon e TS L MR bR 0 8 18 0iggRon),
Dl;iAgg('O:%IZ 1 Oﬁiﬂaol)ﬁh DCM¥ @ﬁnﬂﬁ kind Q)metﬁylzf féHﬁ!nol; )i,ogn%

11¢Opmnoly) was zgidgd’ D&{z g, 1§nOgnn(1 )Th;e'rgg:?lop m;xip,]}q.was stirred at rt

RS St LS. P LR AR 25 SR BT fhe
filixatiMve cohbe@trat'Eﬁ iR védoint Qhrdhﬁatographed on s1hca gel eluting with
1H pyrrol of 2, 3- ri di ne-2-carboxylic ac

ctipprbpaicdsaerine (6 L et e B o n S DU CEB A0 (RS,

d ()~ t,hl h

LA s G b 3L P R 9 QB O Y LBRR R
(83rTg, 0.62muvol ) and DI PEA (0.21nlL, 1.23mvol). The
reaction was stirred at rt for Q. 511 followed b

Prepaxatiognl 1df: 2260Aming A - fleorgphsmyDpropianic ﬁﬁlﬁfqi’kbuwﬁ@ter

Iu?%%h{ggh at rt for 72h then partitioned between water

% and ethyl acetate (3 x 50nL). The conbi ned

organic fractions were driedf( O4), concentrated in
vacuo and chronmat ogr dﬁHtMr ica gel eluting with
met hanol / di chl oromet hane (% 19) to give the title
conmpound as a yel |l ow solid. (CD30D): 2.88 (6H, s),
3.07-3.20 (2H, m, 5.28 (1 ), 7.20 (1H, s),
7.22-7.31 (5H, n), 7. 65 (1H d)ir 8.10 (1H, d), 8.76
(1H, ? mz. ( i—i 77 WD_ 2004/ 104001
PCT/Asrmeshyadt et@AWE(me )and methanol (0.60mL, 14.7mmol)

Wa%;f:_gg#erﬁrg b (1:1%? I aﬁl y%)%f%lg&&%{ienyfs éhlﬁx)qﬁt%ﬁg(ﬂﬁf ﬂﬁrﬁlmol)
was added dropw1se, and the solution warmed to rt and stirred for 30min. 2-(S)-tert-
butoxycarbonylamino-3-(4-fluorophenyl)propionic acid zert-butyl ester (Preparation
113, 1g, 2.95mmol) was added, and the reaction mixture stirred at rt for 4h. The
reaction mixture was filtered, washed several times with diethyl ether and dried under
vacuum to give the title compound. &y (DMSO): 1.30 (9H, s), 3.01 (1H, dd), 3.20
(1H, dd), 4.08 (1H, m), 7.15 (2H, m), 7.32 (2H, m), 8.64 (3H, br s).

Preparation 115 : 2-Chloro-5-iodopyridin-4-ylamine

N !

|
Cl ZSNH

2
Silver sulfate (7.1g, 22.8mmol) and 4-amino-2-chloropyridine (4.06g,
31.6mmol) were added to a solution of iodine (5.65g, 22.3mmol) in ethanol (100mL)
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/ o NNNWw2 NHOI11~/ To a solution of
5-chl oro-1 H pyrrol o] 2, 3-c] pyri di ne-2-carboxylic acid

w@ Roepedoat i on 18, 100ng, O0.51nmol) in DVF ( 15neQT/wez04/016243
added 2-(S)-am no-N, N- di net hyl - 3- phenyl propi onam de
hydrochl ori de (Preparation 8, 116ng, 0.5/ mol), HOBt

and @8nmgactibnstixtoe Stimetaidt PEA2.OTEdmight YGMWWHSI‘N vasg

METENCINE T T

aftRITREE etbeN 38ttt SRkibA (POUMIL) dnd e bedtave €200ml
pvvater (%Orﬂf) and etha)l/ZIUagcsetz;te((S ) 'W@’ €00mD.

Aﬁt@mbpar@@brohhg @ma@lqdnme@sweqsbeddwﬁbN%%B@@;utwn (50mL, 25%)

ARG GEE CArLENERND cAPhlta L Sy Dl opi .

chfolnaltsgrap@y gh Viéici el ehitinl ®v1doﬂ@dnemﬁ1e&sh3d abethige3 dab i2ch: 1)8tl
(CD3CD) : 2. 89

giv the firle @omppunci)aﬁ (ﬁ&@m 433 @ o 6.0 (3% 92858 oe b vz

(Eé Fg%gk Mgl of %% crf 337/r1| Eji'vﬁe[_qurcaFéﬁlechaci d

[1-(S)-(4-fl uorobenzyl 2- (4 hydroxypi peridin-1-yl
- 2-oxoet hyl ] am de Cl oH I—L f Raoute A
PrepavatiponcH 6 5t §-6hlose- 1H—pyrrolo[3 2 c]pyndme 2 -carboxylic ac%

2-(S)-[(5-chloro-| Hpyrr , 3- Jpyri di ne- 2-

car bonyl )am no] - 3- (4-fl ) propi oni c acid

( EXAMPLE 228, 1. 4q, DMF (35nL) was added
HATU (1.77g9, 4.64mmol) and t reaction stirred for

10m I -iodo-

adacyr s R ERRU PO BB o g g SRR of 2Gfono.S-fodo
pyﬂelacmyd)ammbl(l’rqﬂrmmu 115, 4105164 4. 1Soima) tpalledivmrasptated §6mg,

I ¥ va 3%@%&@@ ud1e27%1511me )I 1% lanl?}gcfrglllst 1519/&6@»031?} it Teaction

mlxture was degassed with argon for 20min, then heated to 145°C for 2h. The solvent

was removed in vacuo and the residue taken up in water (200mL). The suspension
was made alkaline (pH 9-10) with dilute NaOH solution (1M) and filtered through
Celite. After washing of the filtrate with ethyl acetate (50 mL) and ether (50mL) the
pH was adjusted to 3 with dilute HCI solution (1M). Extraction with ethyl acetate (5 x
50mL), drying of the combined extracts (MgSO4) and concentration gave the title
compound.

8y (ds DMSO): 7.24 (1H, 5), 7.42 (1H, s), 8.80 (1H, s); m/z (ES") = 195.02 [M - HJ;
RT = 2.36min.

Preparation 117 : 4(S)-(4-Fluorobenzyl)oxazolidine-2,5-dione
0

0
HN\)*O
hoN
To a solution of 2(S)-tert-butoxycarbonylamino-3-(4-fluorophenyl)propionic

acid (1.5g, 5.29mmol) in ethyl acetate (100mL) under an argon atmosphere was added
triphosgene (628mg, 2.12mmol). To the solution was added triethylamine (0.8 mL
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WD 2004/ 104001 PCT/ US2004/ 016243 and water (50rL).
The organi cs were washed with sodi um bi carbonat e
W@ 2003@oy1 and  brine (2x301L), dried (MgSO4) apdI/Ukm®04/016243
sol vent renoved in vacuo. Purification by colum
chromat ogr aphy (Si 02, 96:4 dichl or omet hane/ net hanol )
5. Yammol hevert L and dipebctibn sttrad (3 h=at 44 Fhd Beabtdin Hitire was
Route B : The t|t| e_conpound was

ﬁlglr%ip g]}%ﬁl ;pg{}gtﬁtcppﬁggaﬁeﬁ IEyeplEYield apeilsresidue. The crude
m& 6 ifs EHyseAfidea) fRInd c&dﬁ@&rh&eﬁﬁng a?@ﬁé%?&ié/dlﬁ Cindcid give the

(Preparation 18) and
title c@mpﬁumbrﬁam@mm T:2042Hyah), 0% Yp(2E i)l 5 86 {1 M| 3, NeDRA: I8
1 r} %g Mbﬁﬂ d éP aration 20). The pr oduct was
(Htﬁ b Q%ﬁ Bﬁsulcagel eluting wth
nmet hanol / di chl or onmet hane (1:19) to give the title

conmpound as a pale yellow solid. off (CD3OD):
108119(0 5H, m, 1mmm11 5H, nm), 1.54-1.62
7 . 84.. . ..

t). 6.97-7.04 (2H, 1 ‘ ' 7. éﬁ’? 33 | 2H |
|21) 7.66 (1H(s) ar?he}’ }% {ﬂldé) mz (ES) = a4 [ M+

H * RT = 3.27ni nCAEXAMPLE 6 5 Ghl or o- | H pyr

ol o 2, 3-c] pyrri di nef2- boxyl i ¢ _acid

[1-(S)-benzyl -3-(ci di N~d=yp¥er ol i di n- 1- yI) 2(R)
hydr ox -3-oxopropyl | am de \ OHOH N Ness H
O O To a sol ution of O(H\@

(S)-3-[(5-chloro-IHpyrrolo[ 2, 3-c ridine-2-

Cg;?%%@%h%gg-&l&ﬁé%%%@@f bﬁ)ynla}/ne Xr%}gylﬁ:calmd

(PreparRioh-6)i36y oxymcnpinl miMm*emﬁaEr ERBdasysy nwa%%dgé&mm

20mnol) in

0.1 d HOBt
a ﬁm ﬁﬁm@%@mg@mm hdrpchloride @lfreparamnrﬁ; 4bmg,
0255k SHEEAHR, AU YR AR P AR
The seduidconawias Sthmdrfes Pdirepriartd thei adﬂﬂﬂnbﬁﬁmmﬂm@ €22mmol) in
e( ?# nd etlhﬁ a]\ﬂgt ate (3 x 30nmL). The conbl ned
on o?oégt s 1esyliBE solfon wagstireed fordadaltt. Ehnreasiiommisduren
Was/péi‘bi@oﬂ%em&nre%’}l'l%H&a@%f@rﬁLf%@h&&QEp%?go@%ﬁpasrérs ( erg)

silica gel eluting wth nethan
seppigtegiapd thehequepnd phasoayioasted with ethylvietate Sat BQinL)Ift}Zen(tE@)

corgyii oot bbien st iR om0 13 X YoM G brine SLIb). e

org&allc gbaseltwhhs:&reaép%'?s}l%}ﬂlﬂe&d%ﬂ@oncentrated in vacuo. Purification via
i met hyl car ba
ﬂasil column chromatography eluting with methanol/dichloromethane (1:19) gave an

orange oil which was triturated with diethyl ether/hexane to give the title compound
as an orange solid. oy (CDCl): 2.71 (3H, s), 2.93 (3H, s), 3.05-3.21 (2H, m), 5.28-
5.39 (1H, m), 7.00 (18, s), 7.17-7.36 (6H, m), 7.69 (1H, d, 9.23Hz), 9.27 (1H, s); m/z
(BS")= 371.15 [M +HJ"; RT = 3.28min.

EXAMPLE 2
1H-pyrrolo[3.,2-c]pyridine-2-carboxylic acid ( 1-dimethylcarbamovyl-2(S)-

phenylethyl)amide
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phenylethyl)anide Br 0O N\ NNw2 NHO "\\Q To a
sol ution of

WG2a0me1LH- pyrrol o 2, 3-c] pyri di ne- 2- car boxyl i BCHUBZI04/016243
(Preparation 27, 50ng, 0.21mnol) in DVF (5nmL), was
added 2-(S)-am no-N, N di net hyl - 3- phenyl pr opi onam de
hydrochl ori de (Prepgration 8, 52ng, 0.23mmol), HOBt

(31ng, 0.23mmol) an (mvzv;/\ng. Almmol ). After
5mn, EDCl (44ny, N as added and the

reacti on was sti rred. at ¥t Yor? The sol vent was
renoved i n vacuo and the residue titioned between
wat er (30mL) and ethyl acetate (3 x 30nL). The

contingsblatigact LHipyaslo[ DS peidtnell-cab ok MirSdd (Pregaration
ncentrated | vacuo and the residue purified

12 KPR LEAEIAD T PMF (1 Bl )gts 20ed Prig)-amin-NN-dimethyl-3-

B L AL PR @ dyfon 801 Al bbb 0P
(833ng, BEDERB)EBA(IREA, 215127 Birbbol)) Afer 3Gm{u] BDGI)(I S4me,

0. O@é}%_o]i 'wffl% @Ei?{%_ar@ﬁgje rr%&%H%msfhap?trngé}% HTheSs)olve% was
remoPddY et M endihe %fi’@fﬁijtijci%néﬂqjegveen water q5 OmL gnd gthyl acetate (3

1-di net hyl car bamoyl - 2- ('S) -. phenyl et hyl am
sthe aqoibingd @ganic sty wvandniesl (MgHO.) cdB@entmitdd inascuo and

X

. 2-(S)-am -N N-di hyl - 3- )
poBEEHy ke RS S0 ke SRk ool dickiqramethome (6:94) as
elubhi 101D BleTRI dontpdulhd a H&P4-do1Rt Hf}f‘_@@@ﬁ): Biob30BLRT, m),

The m xture was cooled to 0OC and pyrrol o[ 2, 3-

4.8 (V% sHiSHF-(AHe 8 BARYN.32(SEe o), B¢ €t 7.65 (128, d)7%589 (1H, d),
] +ad f.ol l.ewed by HOBt (102ny,
37 O1f ;I@fﬁﬁaiﬂgﬂ[ﬁé%é] (98, 0. 51n$ml)@The

reaction mxture was then left to warmto rt, stirred
for 4 days and then diluted with ethyl acetate
(25mL), washed with aqué¥AdBH3um hydr oxi de sol ution

(Zém g—%ﬁr&ﬁg% )c]p{g%@%g% %@@@i@&% ﬁg-h&% é”%ﬁ%;i g@%&'&%ﬁ%— (8)-

concentrated in vacuophényldthd)amibei ge foam which was
purified by colum -80 WO 2004/0104001

PCT/ US2004/ 016243 N
oY \<j

To a solution of 1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation
15, 100mg, 0.62mmol) in DMF (15mL), was added 2-(S)-amino-N,N-dimethyl-3-
phenylpropionamide hydrochloride (Preparation 8, 141mg, 0.62mmol), HOBt
(83mg, 0.62mmol) and DIPEA (0.21mL, 1.23mmol). The reaction was stirred at rt
for 0.5h, followed by addition of EDCI (154mg, 0.80mmol). The mixture was stirred
at rt for 72h then partitioned between water (50mL) and ethyl acetate (3 x 50mL).

s}

The combined organic fractions were dried (MgSQy), concentrated in vacuo and
chromatographed on silica gel eluting with methanol/dichloromethane (1:19) to give
the title compound as a yellow solid. 8y (CD;OD): 2.88 (6H, s), 3.07-3.20 (2H, m),
5.28 (14, t), 7.20 (1H, s), 7.22-7.31 (5H, m), 7.65 (1H, d), 8.10 (1H, d), 8.76 (1H, s);
m/z (ES*) =337 [M + H]".
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chromat ogr aphy eluting with methanol / dichloronethane

(2:98) to give the title conpound as a white solid.
wWGRGOBIB) : 2.74 (3H, s), 2.95 (3H, s), 3.17 ¥QHUSIUP4/016243

5.41 _ (1H, dd), 6.90 (1H, s), 7.08-7.48 (7H, m,

7.98 (1H, d), 8.55 (1H, d); mz (ES) 337.2 [MW H +, RT

= 1.38m n. EXAMPLE 9 5-Chloro-1Hp

ol o[ 2, 3-cl pyri di ne-2-carbox lic acid 2-phenoxyet hyl

amde NN-/~-ON H CEXAMPLEI4 conpound was

33] E;Epo% %jcjll }éb?_‘l% Q[ZE% c“l??g;g' e ir

(Preparation 18) and iemﬁgmgmﬁgyl am ne. The product
was purified by cqaromatograp y on silica gel eluting
wi t h net hanol / di chi™orqpet hane (% 19) to give tl(ﬁe tltl)e
conpound as a yell o,®- {d. 6H {CD3CD): 3.79 (2H, t),
4.17 (2H, t), 6.88-6.9 ‘ /N8 (1H, s), 7.16

(2H, t), 7.67 (1H, s), Eﬁo(lH,\@niz (ES) = 316

[ M+ H +. EXAMPLE 10 _
5-Chl oro-1 H pyrrol o] 2, 3-c] pyri di ne=Z- car boxyl i cNaC| d
(2 mphphidr st o do Shilliands i

Wl& 0001, B- S(thinml))m DMF (15mL) was added 2- (S) amino-N,N-
- car boxyl

di
g gk BerbAonapaBi 1 Hh GHar (PR e riome RS 1mrme),
H@B@?gﬁ% % rr)e{ﬂhanol /%@SLMOWH Bg ?‘rih E?h@g o] ve
(12 7eg, tOLQGHen@lQ) mweo addbdeemdahe/miixtaone siokd dt rt Sbt I(S(B[I{Gia)solvent was
rergc?%eé zé V‘?‘%‘Ogaﬁ]ﬁ th?l:gc?hd%paé%tlo(n@g igetv%ﬂen %Vfl?%ég %I;]'_‘) a%(; ethgl aggtate (3
x S0kti). The cohbincEtgani s@%er%ﬂdﬁed % L,-)Ecaﬂcentrated in vacuo

5-Chloro-1 H pyrrol of yridin caf boxyl 1 ¢ aci
angl purifjed btmlﬁ@m@mbxpn@tlmlg]ﬂ Antigewits memnzwmhmﬁamane

(1: 75 SRR 85 Bound as a beige solid. 81 (CDsOD): 2.89 (61, 5), 3.05-
3.19 (2H, m), 5.27 (1H, 1), 7.16 (1H, s), 7.20-7.32 (5H, m), 7.67 (1H, s), 8.56 (11, s);
m/z (BS") =371 [M+ HJ".

EXAMPLE 5
5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid [1-(S)-(4-fluorobenzyl)-2-(4-

hvdroxypiperidin-1-y1)-2-oxoethyl]lamide
Ci

0
7N
g HJLNQ
N OH
H 0 \©\

Route A : To a solution of 2-(S)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-
carbonyl)amino]-3-(4-fluorophenyl)propionic acid (EXAMPLE 228, l.4g,
3.87mmol) in DMF (35mL) was added HATU (1.77g, 4.64mmol) and the reaction
stirred for 10min. 4-Hydroxypiperidine (0.43g, 4.26mmol) was added, followed by
DIPEA (0.8mL, 4.64mmol,) and the reaction stirred at rt for 16h. Solvent was

F

removed in vacuo and the crude material partitioned between ethyl acetate (50mL)
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W C NN N HOThe title conmpound was prepared as
outlined in EXAMPLE 1 from 5-chl or o-

wakbopgoqo0l of 2, 3-c] pyri di ne-2-carboxylic acid PCT/US2004/016243
(Preparation 18) and 2-(4- nethoxyphenoxy)ethyl am ne.
The product was purified by chromatography on silica

andgPater50mI ) ITV drBaried Wee el s With sodiaiAaebGBtODK30L) and
give the title conmpound as a vyellow solid._ 8H

brieRrgml), dripd (VghpOs)snd the sopvenp ppmqs)ed i VAo Ep{lﬁ@ﬂ)tlon by

coh?r?ﬁ'%m%;x?& rér;‘ﬂ]’x(yégic?z 96; éﬁ@ kf ﬁ}ane@%,g%}é"éﬁé%he f1e58

confpoGhtl ooz (S D yr4d61 16[[ 24 BHHT;R/T =i enid- car boxyl i ¢ aci d

h h h d |
Rojis Zr&t)oLﬁSTﬁ%ﬁ 3/%%%%6 i s s SR, b onts-
chléfocll)d[ 95}19010%1"31&%{ &Lgcg’rbﬁiﬁwdcfﬁ (I@ep%reﬁﬁﬁl by ¥hil ©- (;Iﬂ_ﬁbxﬁmo—

Prepafation 1 hi ophen-2- yl et hyl am ne.

3- (ébﬂuobwphemé)slJ;ﬁéﬂ;rﬂlycﬂnoeyxmwcthfleymﬁomlabhye bydre¢hlpuade gel

AR i 5RO S8 USRS Gy

B methdn 2*1' { BItR. Bfpodht 1€
witb nihdgiichlorontobmel(2Ho) &%E@‘ S Bhl 57a%a yWow

soliglf iH«gs>OB)3b@8 e (91]5H DRPALE 18 S5, 0N, 564163 (0411, m),

1733 By P OB P, S S B mf B s ).
5. 3279139&%1971&@@4@21@,@ edlmkpg)t l7ioge33 RIEMYWRIE (1HE 508155

5 | or o- %/rro o[ 2,3 %{ll di ne- 2 car boxyl ic acid
(1H; p:; ep/a B8 Demi4sdM a4l ZRTZE oxyphenyl ) et hyl ani ne.

The product was purlfl ed by chromatography on silica
gel eluting with nethanol/dichloronethane (3:97) to
give the title conmpounBXasvi®l E86

5-Chloro-1H-pyrrolo[2.3-clpyridine-2-carboxvlic acid [1-(:S)-benzyl-3-(cis-3.4-
dihvdroxvpyrrolidin-1-yD-2(R)-hydroxy-3-oxopropvljamide

cl OH
7N
N = \ H\)Oiyrb_OH
o '\OE

To a solution of (S)-3-[(5-chloro-1 H-pyrrolo[2,3-c]pyridine-2-
carbonyl)amino]-2-(R)-hydroxy-4-phenylbutyric acid (EXAMPLE 44, 50mg,
0.13mmol), cis-3,4-dihydroxypyrrolidine (Preparation 23, 15mg, 0.15mmol) and
HOBt (27mg, 0.20mmol) in DMF (5mL), was added DIPEA (47uL, 0.27mmol).
After stirring for Smin, EDCI (28mg, 0.15mmol) was added and the reaction stirred at

rt for 72h. The solvent was removed in vacuo and the residue partitioned between
water (30mL) and ethyl acetate (3 x 30mIL). The combined organic fractions were
dried (MgSQOy,), concentrated in vacuo and the residue purified by chromatography on
silica gel eluting with methanol/dichloromethane (1:9) to give the title compound as a
white solid. m/z (ES") =459 [M +H]". RT = 3.07min.

EXAMPLE 7
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WD 2004/ 104001 PCT/ US2004/ 016243 yel | ow sol i d. 5H
(CD30D): 2.94 (2H, t), 3.59 (2H, t), 3.78 (3H s),
W@284/1¢0M t), 6.89 (1H, d), 6.97 (1H, s), 7.RCHUSHB4/016243
(2H, m, 7.60 (1H, s), 8.55 (1H, s); mz (ES) = 330
[ M- H +. EXAMPLE 14

5 P Sb AR5 | bRy 5 Q4L Zid- £ LAY e NG 2 SRARAN Yl @19 (S)-
X0 I yr amrde U NV N P

(2= 0X0-Z2=pren=r et ne TIrtle
conpound was prepar edplgaylethyl)amédt i n EXAMPLE 1 from
5-chloro- 1H-pyrrglo[2,3-c]pyridine-2-carboxylic acid
(Preparation 18) a - 0X0- 2- pbenyl et hyl am ne. The
product was purifi ssHdi r g\fMed purification to
give the title co Nnvorange solid. mz (ES)

d
= 314 [M+ H + RT = 3.3nin} EX 15
5-Chl oro-1 H pyrrol o] 2, 3-c] pyr Fﬁ@car boxylic acid
(1H benzoi m dazol - 2- 1~yl am de C 9 H-,)- NNHH
NN - 1 felc€ ] . i in
N ol sBfioh!ds 5%r6RBP0H PBE, RERRREAR-AsaBYkYTIcNRA

rom
(Prepamtioni2 T 5Om2; 6P pynicd) ind>MF ¢ Smboywyasi added 2 S)-amino-N,N-

. (P ti 18 d.2- - 2- L eth '
bt m P pee g hiyorpioads RERIERaR S AP PES 2o e
AR5 SAPE B b, i CE
0.25mhdlpvas bddelynd dheafeRstBnobasystiireid bt Forckhb Bhplsplyenicwas
BTy e, QAL H 0 The 4L B A
(3 1BoRY ) ThoLemBmel BYdah iR tidnLRERMEH (NGB0, concentrated in

(Preparation 18) and phenet hyl am ne. ) )
vacuo and the residue purified by chromatography on silica gel eluting with

methanol/dichloromethane (3:97) to give the title compound as an off-white solid. 6y
(CD;0D): 2.88 (6H, s), 3.06-3.18 (2H, m), 5.27 (1H, t), 7.13 (1H, s), 7.19-7.29 (SH,
m), 7.80 (1H, s), 8.53 (1H, s); m/z (ES*) =415 [M + H]".

EXAMPLE 8
1H-Pvyrrolo[2.3-blpyridine-2-carboxylic acid (1-dimethylcarbamoyl-2-(S)-

phenvlethyl)amide

Q
%\‘(H\)\NM%

N N
te O

Triethylamine (82uL, 0.59mmol) was added to 2-(S)-amino-N,N-dimethyl-3-

phenylpropionamide hydrochloride (Preparation 8, 117mg,0.51mmol) in DCM
(5mL) at rt under nitrogen. The mixture was cooled to 0°C and 1H-pyrrolo[2,3-
blpyridine-2-carboxylic acid (Preparation 28, 75mg, 0.51mmol) was added followed
by HOBt (102mg, 0.765mmo]) and then EDCI (98mg, 0.51mmol). The reaction
mixture was then left to warm to rt, stirred for 4 days and then diluted with ethyl
acetate (25mL), washed with aqueous sodium hydroxide solution (2M, 2 x 25mL),
aqueous hydrochloric acid (2N, 2 x 25mL) and dried (MgSOy). The organic solution

was concentrated in vacuo to give a beige foam which was purified by column
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- 83 WO 2004/ 104001 PCT/ US2004/ 016243 The product was
purified by nmass directed purification to give the
wa paokaoonpound as an orange solid. 8H ( CD3C0D)PCRUS2004/016243
(2H, t), 3.63 (2H, t), 7.00 (1H, s), 7.15-7.30 (5H,
m, 7.64 (1H, s), 8.57 (1H, s); mz (ES) = 300 [ Mt
chifimato gyt Eing wih Grdtanol | dHclpranpdtiofie (2:98) to give the title

coptpbELE PR ROy 1S UCPRaA 443HCD: RORGHEL 4y HLB (Gher). 541
o G L

yridi ne- 2- ¢arboxylic
335 [ ¢ PEEpRAat 1.38mi8) and 4- f | uor ophenet hyl ami ne. The
product was purified by nmass directed purification to
give the title conpound as an orange solid. 8H
(CD3CD): 2.93 (2H, t), Rxad1PRK9 t), 6.97-7.04 (3H,
m, 7.24-7.30 (2H, m, 7.65 (1H, s), 8.56 (1H s); mz
( Bghler idipgp carbex glicaidphenosyethylapme

3-cl pyridine-2-carboxylic acid {2@chl or o- 6-

fluorobenzyl sul fa tli Ilamde CL N NS NF H

0O The title conpou pr epar outlined in
EXAVPLE 1 from 5-ch \Pr 3paed

1H pyrrol o[ 2, 3-c] pyri di He- 2 car boxylic acid
(Preparation 18) and 2-(2-chl oro-6-
f | uckhstidlenpponhdmyps peephsedasondined ieEXAMBEE LWwgem S-chloro-

Bl B GG oD b Ao R g B> 5 50°
pheBdkyethlylamige.64hé glddut)wasHudBied Blchfmatdgraghyo8ilic2 b1
in), 7.20-7.25 (2H, m, 7.67 (1H s), 858 (1H, s):

elying Wi@weﬁlaggl@ighd@rog}etﬁa |\],/ﬁ>]_1pg giee the title compound as & yellow
soffl P TR A0 i A A0, EFR G I 1y L b 76

(2H, 1), 7.67 (1H, s), 8.58 (11, s); m/z (ESY) =316 [M + H]".

EXAMPLE 10

5-Chloro-1H-pyrrolo[2.3-clpyridine-2-carboxylic acid (2-morpholin-4-ylethyl)amide
Cl

N/ \ R~
y i
The title compound was prepared as outlined in EXAMPLE 1 from 5-chloro-
1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18) and 2-morpholin-4-
ylethylamine. The product was purified by chromatography on silica gel eluting with
methanol/dichloromethane (1:19) to give the title compound as a yellow solid.
3y (CD30D): 2.54-2.60 (4H, m), 2.64 (2H, t), 3.58 (2H, t), 3.69-3.73 (4H, m), 7.05
(1H, s), 7.66 (1H, s), 8.58 (1H, s); m/z (ES") = 309 [M + H]".

EXAMPLE 11
5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carboxylic acid [2-(4-

methoxyphenoxy)ethyl]amide
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H O The title conpound was prepared as outlined in
wEXaNRE01L from 5-chl or o- PCT/US2004/016243

1H pyrrol o[ 2, 3-c] pyri di ne-2-carboxylic acid

(Preparation 18) and 2, 3-

di hydr obenzo[ 1, 4] di oxi n- 2-yl met hyl am n&e The product

was purified bylass directed p 'cationto gi ve

the title conpou S a yeIIom1so 8H (CD3OD) :

3.69- 3.73 (2H, 3.R7- 403 ¢oH M), 4.32-4.42 (2H,

m, 6.77-6.88 (4H, Y10 (1H, s) 7.67 (1H, s),

8.58 (1H, s); mz (ES) = 344 [ M+ H +. EXAMPLE 20

5-Chl oro- 1H pyrrol ol 2 3- pyrldlne 2-carboxylic acid

[ 2- (Tha pidesamapund wes pispaed at eiflinedsim ERAMPIN I frgm orqlyloro-

o B e SR Y @feep%%ﬁﬁn 2) qi.{oed in

meﬂk&xgphémbcy)ﬁeﬂ;y&mhpyﬂ“hei pmeluat VO mmﬁ‘mﬂibty chtinghtography on silica
(Preparati aph hal en-
gehAER B %ng\}aaﬁf/ﬂgﬁ %@dﬁ@@ %@V@H&e.tﬁkeéamw%é%a

ol S E DRI TR LE L 4 12 0L BRTRES, i,

7.08.(6H, s 1167 (th, s)/8. G&(IHHL) 18)z, (BB M4 346 7 +d)I]". 7. 28 ( 1H,
t), 7.36-7.42 (2H, m, 7.65 (1H, s), 7.70- 7.74 (1H,
in), 7.98-8.02 (1H, m, 858(1H s); mz (ES) = 365
[ M+ H +. EXAMPLE 21 1 31122
3-cl pyridi ne- 2-car boxy |c acl

S5 Ighen{Haryinobtg 2 Byd]) widina2-chibokidit adidl (2-hidibenid-ylethyl)amide
conpound was prepgred as outlined in EXAMPLE 1 from
1H pyrrolo[2, 3-c dlneZCarboxllc acid
(Preparation 15) armél heanan\Uéhyl amne to give
the title conpound N yell o olid. -85

H o}

The title compound was prepared as outlined in EXAMPLE 1 from 5-chloro-
1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18) and 2-thiophen-2-
ylethylamine. The product was purified by chromatography on silica gel eluting with
methanol/dichloromethane (3:97) to give the title compound as a yellow solid. &y
(CDs;0D): 3.16 (2H, t), 3.65 (2H, t), 6.89-6.94 (2H, m), 7.03 (1H, s), 7.20 (1H, d),
7.66 (1H, s), 8.57 (1H, s); m/z (ES") = 306 [M + H]".

EXAMPLE 13
5-Chloro-1H-pvyrrolo[2.3-clpyridine-2-carboxvlic acid [2-(2-

methoxyphenylethyllamide

Cl
OMe
N A\ y
—/ \ N
N
0}

The title compound was prepared as outlined in EXAMPLE 1 from 5-chloro-

1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18) and 2-(2-
methoxyphenyl)ethylamine. The product was purified by chromatography on silica

gel eluting with methanol/dichloromethane (3:97) to give the title compound as a
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WD 2004/ 104001 PCT/ US2004/ 016243 SH (CD30D): 3. 37
(2H, t), 3.63 (2H, t), 6.61 (1H, t), 6.69 (2H, d),
w(Q 2847008 (2H, m, 7.64 (1H, d),
(1H, s); mz (ES) = 281 [M H +. EXAMPLE 22
1H Pyrrol o[ 2, 3-c] pyri di ne-2-carboxylic acid
NGX Y, a I
yelf\ﬁnimgrﬁe%r(e as o%r?igl neB? 39 LEZ@%I(%H %1 G‘QWPHW‘)“' 6.8
(1H)3dr) r&9D(1H,3),C1. 187 i18i(2id; 13), da&(b(didyb) &. 581 H, G)Prrs!péESlt) 30
,and 2-phenoxyethylamne to give the title
[M ound as a pale yellow solid. 8H (CD3CD): 3.81 (2H,
t), 4.18 (2H, t), 6.89-6.97 (3H, m, 7.14 (1H, s),
7.26 (2H, t), 7.65 (IH d), 8.10 (1H d), 8.78 (1H,
s); mz (ES) = 282 [I\/HEXI]AMPEEAMPLE 23 5-Methox -1H
2 I /

(Preparation 36, 59

) \gee ' :
added DI PEA (100L, Bl ), HOBt.A35ny, 0.26mmmol)

and EDCI (60nyg, O. 31de1') Qequentl ally. The reaction

was stirred for ifi O
2 ( ¢ S B it el Bl RGO gl S-cBloro-
1Htpwlxrouqb I30¢]R¢@d1ﬁ£>fze:rafdoayh@ﬁm8 (PiepaBatich PHmEI)0x02- one
portion e reaction mxture was stirred for 21h at

phenyletiydaming: dihe prostuch waseprifigd by raass ﬁ@ﬁﬁﬁ% auyiBegtion tougpve the
NS o Sl (5 314 BRLOHEL K08 ab T

aqu Se was
extracted wth dichl oronethane (3 x 15rTL) and the

combi ned organi cs washed with brine (30nm), dried
(MySO4), filtered andEXAMBLEISt ed i n vacuo. .
PSICHib A PYrrbioRe Bl AR dhR- BRI PATABRY ofpidd7ol-2-
ethyl acetate/isohexane, 1.1) gave a yelTow oll.

Trituration with wat erylingthybemdleby - 86 WO 2004/ 104001
PCT/ US2004/ 016243

Cl

N\ " ;
N
o

H

The title compound was prepared as outlined in EXAMPLE 1 from 5-chloro-
1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18) and 2-oxo0-2-
phenylethylamine. The product was purified by mass directed purification to give the
title compound as a yellow solid. m/z (ES") =326 [M + H]"; RT = 2.66min.

EXAMPLE 16

5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carboxvlic acid phenethylamide

Cl
N
N
H o]

The title compound was prepared as outlined in EXAMPLE 1 from 5-chloro-

1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18) and phenethylamine.
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filtration and drying gave the title conpound as a
white solid. 6H (CD30D): 2.88 (6H, 2 x s), 3.12 (2H
WO njo4/181008 (3H, s), 5.26 (1H, dd), 6.71 (1H, dPCT/USLB4/016243
(1H, s), 7.25 (5H m, 7.74 (1H, d); mz (ES) = 367
[ M+ H] +; 3.20m n. EXAMPLE 24 1H Pyrrol oj 3
The 1%89&&)6&% ?hﬂﬁe@b? ﬁ[ab@éﬁx‘édt&l ;ﬁﬁifﬂ:a(idn to glve the title compound as

an o%hébnglggéglza%ggo U:f 94 t) A- 6%;&}@; yﬂ?o?{%qﬁ% %g %0 (5ﬂ
m), 7(1&@%%)‘;{3?5{(;%@12@(9%(( (géﬂe Fp fRLRpy! e acid

N- di net hyl - 3- phenyl - propi onam de hydr ochl ori de
(Preparation 8, 78ng, O. 34mm|)7 The title conmpound
was isolated as a V\hlEXAMaPLE SH (d6 DI\/SO) 2.82 (3H,

7.74 (1H d), @37 (iH dd) 8 93(1H d); mz (ES)

337 [M+ H +; RT . N.H 25
1H Pyrrol of 3, 2- bNpyx/] b~Lar hoxyre aci d
(2- phenoxyet hyl ) ani de} ZNN_T"0O Ho To a

sol ution of 1H pyrrol 0[3 - b] pyri di ne- 2- car boxylic

ac 'Tﬁe (15& EHRp&idORas ﬁg ar&pﬁ%ut@neﬂ AKX AMPLIDVE:dib fich]oro-
was ded 2- phenoxyet Xbii/mam ne (44L, O. SALmeI) DI PEA

1H- mmz 36c]pgriding-P-careppiiecid ABraparatian

4- ﬂlg)ﬁri) eelgc%tlpgllan% £ i heepgécgu%;f I%v(%g 8161?]' ﬁ%{ Slg%acﬁreﬂédgﬁﬁﬂicﬁt%n to

give tﬂ%eﬁeec&%cwn%s an deanc8 %Mhd | IP(ODOD)E 2.9843HSt)j 3.6 @H.4),

rt- end partitioned between ethyl
6.97¢BE04r(H, amy 7t B30 (Z0rmm) 7.65KEH) Ry ep8 (Hdr mz%{f‘}? Ardds
aﬂ%the aqueous phase extracted wth ethyl acetate (2
[M5H3om The conbi ned organic fractions were washed
with brlne (20nL), dried (MySHM), filtered and
concentrated in vacuo to give an oil. Trituration with
di et hyI ether / | soheﬁéﬁl@% %ol l ection by

%341&%1& gztg%echmmtmund

coI our ed soI i d ﬂﬁbfobéﬁzvllh\iﬁﬁ’i)vl)e.’ﬂm&rm@-l m, 4.14 (2H,
t), 6.94 (3H, 7.17 (1H, dd), 7,28 (3H, m), 7.77

(1H, d), 8.37 ( d), 8.86 (1H, t ; Mz (ES) = 282
) Irzll\/\s

[M- H +; RT = 2. 60ni
Ny F

The title compound was prepared as outlined in EXAMPLE 1 from 5 -chloro-
1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18) and 2~(2-chloro-6-
fluorobenzylsulfanyl)ethylamine. The product was purified by mass directed
purification to give'the title compound as a yellow solid. 8y (CDs;OD): 2.82 (2H, 1),
3.64 (2H, t), 3.95 (2H, s), 7.04-7.09 (2H, m), 7.20-7.25 (2H, m), 7.67 (1H, s), 8.58
(1H, s); m/z (BS*) =398 [M + H]".

EXAMPLE 19
5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carboxylic acid ( 2.3-dihydrobenzo[1.4]dioxin-
2-vimethyl)amide
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EXAMPLE 26 1H Pyrrol o[ 3, 2-Db] pyri di ne-2-carboxylic
acid (2-phenylam noethyl)amde QNN ,/-H N O The
wo paokaoonpound was prepared as outlined i n EXAOPLR02E016243
except N phenyl et hyl enedi am ne (44L, 0.34mvol) was
used in place of 2-phenoxyethylamne. The title

conpound was isojated as a cre s. i d. 6H (d6 DVBO) :

3.23 (2H, m, 3. 2H, m, .52 (1H,
(2;»%;23 7 1H dd) 7.22
. 1H,° dd) , 8 73 (1H t);

t), 6.63 (2H, dd)y

(1H, s), 7.77 (1H

mz (ES) = 281 [ M+ H]+H R = 2.36m n. EXAMPLE 27

5- Chl oro-| H pyrrol of 3, 2- bl pyri di ne-2- car boxyli ¢ aci d
(2- iﬂi’eetltm(qompwhd BB pmpamd as NuttinedirpEXWVIPLE kb fresnpelatn-

Lyl S aT ByPPR e (B Ion AR

d1h§d?5§eﬁﬁ5 at 4]%xﬁﬂ-2-@'ﬁﬂeth?l’aﬁﬂ%1 ORIt oR a8 Gurifed by mass

conpl eti 6 of thé reaction, the m xture was
direpeedtputifioaténh totpitatbe fitlpaomponddsdi yellowrsobdt BafEDeAD): 3.69-

s TDHLSRL0 4 Ll AR R S il GHRBLIRE 10Tl

7'6Z£et’§? af &gl 5h mAi(elher speirangy et hanol / et hyl

'e'to give the ti'tle conpound as a white solid.
SH (d6 DI\/BO) 3.68 (2H, m, 4.13 (2H, m, 6.94 (3H,

m, 7.25 (4H, m, 7.8 895 (‘1H t), 12.09
(1H s). mz (ES) = mﬁff“ 3. 45ni n. EXAMPLE
28 pephkon g- ﬂdrkomomsoémh%zdﬁca}mlmx@lm aela{zanmxt_;dlem-
acid [2-(4-benzyl pi pera2| n-| - y| et hyl | am de -88 WO

2004/ 104001 PCT/ US200amimoget N~~ ~N\ N Hp The

title conpound vvas prepared as ned i n EXAMPLE 1
from 5-chl oro-

TN

%\/\‘

The title compound was prepared as outlined in EXAMPLE 1 from 5-chloro-

1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18) and 2-(naphthalen-1-
ylamino)ethylamine. The product was purified by mass directed purification to give
the title compound as a brown solid. 8y (CD;OD): 3.55 (2K, t), 3.80 (2H, t), 6.68
(1H, d), 7.04 (1H, s), 7.14 (1H, d), 7.28 (1H, 1), 7.36-7.42 (2H, m), 7.65 (1H, s), 7.70-
7.74 (1H, m), 7.98-8.02 (1H, m), 8.58 (1H, s); m/z (ES") =365 [M +H]".

EXAMPLE 21
1H-Pyrrolo[2.3-c]pyridine-2-carboxylic acid ( 2-phenylaminoethyl)amide

Iz

The title compound was prepared as outlined in EXAMPLE 1 from 1H-
pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 15) and

2-phenylaminoethylamine to give the title compound as a pale yellow solid.
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1H pyrrol o 2, 3-c] pyri di ne-2-carboxylic acid
(Preparation 18) and 4-benzyl pi perazin-1yl ethyl am ne.

wab@4pemouct was purified by nass directed PCT/US2004/016243
purification to give the title conmpound as an orange
solid. mz (ES) 398 [M+ H +; RT = 2.75m n. EXAMPLE

S @93@@*@@?7((21{%)93/53 pifpltf 6%10(]19)/ E) '69?213 &R l@gxmg (~|2H m),
acid S benzyl am noét h U RH

7.64 (kH. ¢l c&h%buhdi)m&% blrlépsé:rreu (ES )o=a£$l EMd HH. EXAI\/PLE 1
from5-chloro- 1H pyrrol o[ 2, 3-c] pyri di ne-2-carboxylic
acid (Preparation 18) and 2-benzyl am noet hyl am ne.
The product was purifiedAwpeas directed purification
to | ve t he t|tIe co oound as an off mhlte solid. mz
(ES) 0lq{ R43-g : SO}
5- Chloro IFprrroIolZ 3- c]pyrldln = 2- carboxyllc acid
phenyl car banoyl net hy| anmi de Cl1 Nj%:)o I NN HH O
To a solution of N

[ (5-chloro-| Hpyrr

H

81yrPdi ne- 2- car bonyl ) ani no]
acetic acid (EXAVPLE Ong, O0.12mmol) in DVF (2mn)
was added anili ne (12L .13mmol ), HOBt (16ny,

0. 1’Emmnuﬂe) caanebuidt R4 ptepited o3 .oddinedlin EXANPILE biflom 11EDCI

was_.add and the_reaction stir
0[5% ‘F]BVH%G‘H' -gﬁﬁ@xylgs ﬁvgg%’rmav%%)e@ di nPReaeBYet amme
th

to %{%PE?EE aBblyl el WAt RSO0 2 LEh (A
(ZHMQ;égéﬁﬁ9@(1H4ﬁﬂynb4Uﬁbmpéﬁﬁmaﬂed TGSVHEuD &md(ﬂﬂﬁD,&78

si du ¢hromat ography on silica gel -89
(1B 34 EE%IO@P [361‘%1)52004/ 016243 eluting with

nmet hanol / di chl oromet hane (1:19) to give the title

conpound as a yellow solid. mz (ES) = 329 [ M+ H +;
RT = 3.17m n. EXAVPLE EXAMPLE 23

5-Methoxy-1H-pvrrolof3.2-bjpyridine-2-carboxvlic acid (1-dimethylcarbamoyl-2-(:S)-

phenylethyamide

N

Ny
— \ N v NM62
N z

To a solution of 5-methoxy-1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid
(Preparation 36, 50mg, 0.26mmol) in DMF (3mL), was added DIPEA (100uL,
0.57mmol), HOBt (35mg, 0.26mmol) and EDCI (60mg, 0.31mmol) sequentially.

The reaction mixture was stirred for Smin prior to the addition of 2-(S)-amino-N, N-
dimethyl-3-phenylpropionamide hydrochloride (Preparation 8, 65mg, 0.29mmol) in
one portion. The reaction mixture was stirred for 21h at rt then water (15mL) and
dichloromethane (30mL) were added. The mixture was stirred vigorously for 10min
and the layers separated. The aqueous phase was extracted with dichloromethane (3 x
15mL) and the combined organics washed with brine (30mL), dried (MgSOys), filtered
and concentrated in vacuo. Purification via flash column chromatography (SiO;, ethyl

acetate/isohexane, 1:1) gave a yellow oil. Trituration with water followed by
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5-Chl oro-I H pyrrol o[ 2, 3-c] pyri di ne-2-carboxylic acid
1(tetrahydropyran-4- ylcarbainoyl)nethyll amde Cl ~ j
w@200M 163004 NWH O The titl e conmpound was preparBdl/US2004/016243

according to the procedure of EXAMPLE 30 except
1?;Barri not et rahydropyran was used in place of aniline.

filtra ﬁ%déx?ﬁx e thRed ¢ H8 SoRDUE I0): WERSE6H,

fgtéh@a furt he%fglﬁéﬁ#%g] sol |]Igp I§(m?}ir(?t)erede(ﬁ
2x S)ar3d120(ﬂHed1)1 394 1(3/Ié Dhe26 (HH, eld) SploUi das/- h3 WALty 7.25 (SH,

m), %@EE 1%? &‘g 3&7@%{.@&? L 3l Mkl + = 2.72mn.

5-Chloro-1 H-pyrrol of 2, 3-c] pyri di ne- 2- carboxylic acid
{[(thin hp en-2- ylnethyl carbanmoy]nethyl) amde C N
4 O NNv NNS HFKOMERE2dt]e conpound was

Y ]
After stirring for hﬁianﬂhmvl)gmaibtl on m Xt ure was

poured into water and the pregl pitate was filtered and
dried to give thejtN cg und as a white solid.
mz (ES) = 349 [ MR Wi n.  EXAMPLE 33

5- Chl oro-1 Hpyrrol o[ 2,18-¢ pyr’-' dirre- 2- car boxylic acid
(4- met hoxyphenyl carb anoyl )mgt hyl | am de -90 WO
2004/ 104001 PCT/ US2004/016243 CI' N\ ~ 1 p COW HH

O PhBadeli bk SutRABR ﬁyﬂmpmneﬂ@thqv 9?1@@16[313 DO RidmeAVPLE
30 exceptp- anisidine was used 1‘2 ace of aniline.

carbg¥fyllieracist (Prepargtivn 32 el 2 (ﬁeammad‘{ iragthylcd-phenyd
propionamide hydrochloride (Preparation 8, 78mg, 0.34mmol). The title compound
was isolated as a white solid. &y (dg DMSO): 2.82 (3H, s), 2.98 (3H, s), 3.03 (2H, m),
5.12 (14, m), 7.16 (2H, m), 7.24 (2H, m), 7.32 (2H, m), 7.40 (1H, d), 7.74 (1H, d),
8.37 (1H, dd), 8.93 (1H, d); m/z (BS") =337 [M + H]"; RT = 3.10min.

EXAMPLE 25
1H-Pyrrolo[3,2-blpyridine-2-carboxylic acid (2-phenoxyethyl)amide

H o

To a solution of 1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid (Preparation
32, 50mg, 0.31mmol) in DMF (5mL), was added 2-phenoxyethylamine (44uL,
0.34mmol), DIPEA (118uL, 0.68mmol) and HOBt (42mg, 0.31mmol) sequentially.
The reaction mixture was stirred for 5min prior to the addition of EDCI (42mg,
0.22mmol) in one portion. The resulting mixture was stirred for 20h af rt and
partitioned between ethyl acetate (50mL) and water (20mL). The layers were
separated and the aqueous phase extracted with ethyl acetate (2 x 30mL). The
combined organic fractions were washed with brine (20mL), dried (MgSOs,), filtered
and concentrated in vacuo to give an oil. Trituration with diethyl ether / isohexane

and collection by filtration gave, after air-drying, the title compound as a cream
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poured into water and the precipitate was filtered and
dried to give the title conpound as a beige solid.
wWOontw4(&80) = 359 [M+ H +;, RT = 3.22m n. EXAVPLECBUS2004/016243
5-Chl oro-I H pyrrolo[2 3-c]pyridine-2-carboxylic acid
(1-(S) - benzyl - 2- oxo- 2- pyrrolidin | -ylethylamde C O

;
coloh!régi'\éoh&id §H<d6 Dol\r/lg éggz/ jfﬂwwtalpt) 6.94 (3H,m), 7.17 (IH,

dd), Je8d@Hly i) AV 1 OH, a)p&aﬁylmrdmm 086 €1 FB¢); dn/t ERSNRLEB 242,
). in DM (3nL) was added pyrrolidine
WY%@E?‘%%M‘P-), HOBt (20ng, 0.15n -Aol) and DI PEA
(51L, 0.29 nnol). After 5mn, EDCl (36ng, 0.19mmmol)

was added and the reaction was stirred at rt for 16h.
The sol vent was rermvEXAMPmﬁ) and the solid was

H +; = 3.38nin. EXAMPLE 35 5-' or o- IH-pyrroI of2

3-cl pyri di ne- 2-carpoxylic acid S)-benzyl -2-(3-(S)-
hydr oxypyrrolidin - 2-Thx hyl] amde C \O O N
HH HN-~OH p L =99 Wg 2004/11.04001

PCT/ US2004/ 016243 To"Ma s@l ution of
2- -. 5-chl H .3-C. i, dine-
B FaPRG B rE po iR Rk AN coaps -
phe lefbdiahie kMMLn O%&l§%§ udSn g?ﬁ@@ dr 2-phen%thylamine.
- ('S) - hydr oxypyrrolidine (13.9nyg, 16mol) t

The (igle rgmpoddiGasmisdltedrs aDrdEAs1i618; (d AR 3.23 EH.en), 3.37

eSS T T AT Uy 02

g e, s, s gL hong s v
min

EXAMPLE 27
5-Chloro-1H-pyrrolo[3,2-blpyridine-2-carboxvlic acid (2-phenoxvethyDamide

Cl
T i O
LZZH”%O
H o}

The title compound was prepared as outlined in EXAMPLE 1 from 5-chloro-

1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid (Preparation 6) and
2-phenoxyethylamine. On completion of the reaction, the mixture was partitioned
between water and dichloromethane on a hydrophobic frit, washing with
dichloromethane. The organic filtrate was concentrated in vacuo then triturated with
dichloromethane/methanol/ethyl acetate to give the title compound as a white solid.
du (ds DMSO): 3.68 (2H, m), 4.13 (2H, m), 6.94 (3H, m), 7.25 (4H, m), 7.83 (1H, d),
8.95 (1H, t), 12.09 (1H, s). m/z (ES") =316 [M + H]"; RT = 3.45min.

EXAMPLE 28
5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carboxylic acid [2-(4-benzylpiperazin-1-

ylDethyllamide
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(MgS™) and concentrated in vacuo. Purification via

chromat ography on silica gel eluting with nethanol /
waelc@hlietonet hane (4:96) gave the title conmpounPCEHESH04/016243

white solid. mz (ES) = 413 [M+ H +;, RT = 3.20m n.

EXAMPLE 36 5 Chloro 1H pyrrol oj 2

3-cl pyridine-2¢garboxylic acid 11-(S)-benzyl - 2-(3, 4-

di hydr oxypyrrol i -yl)-2-0 -et amde ci NHO

t~-NNNOH oH N tint | und was prepar ed

according to EXAMPLE 3 \, except~Cl s 3, 4-

di hydroxypyrrolidine was used in place of

3- (19t domppmyd wed pndpa‘red aPoutlihetatEXAMPEE 1 from 5-chloro-

chr omat ogr ap el uti gr adi ent
W%E%HWE%E %W&ﬁ&g’él (Pr ﬁng%pg’é\%g g}‘?gave t he
5 ibhs pitified BPmass 42&tédVi
b%?&lb%e?%%%%ﬁ&lﬁe V‘ﬂllél\goagét%ﬁ% pg{wjl or o§1H- yrrol of 2
purificatjqmytoigifiertbe fitle eorbpoyidias anorange solid) mﬁe@z&/f §9§)EM'QH]
R t_gz%rpholln 4-ylethylamde CL N~O H HNOS
T= 2004/ 104001 PCT/ US2004/ 016243 The title
compound was prepared according to the procedure used
for EXAMPLE 35 except thionp ]fhol ine was used in place
of 3- (S) hydroxypyrro %rlflcatlon vi a
hy .

ok 1 3 - e
conpound asavviﬂte SO|Id n12(ES) :429[M+ H + RT
= 3.54m n. EXAMP yrrol o[ 2

i \QLH[Z-

3-c] pyridi ne-2-ca nyl -1-(5) -
(tetrahydrop rann-4-yflcarpanoyl)eth |l am de

The title compound was prepared as outlined in EXAMPLE 1 from 5-chloro-
1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18) and
2-benzylaminoethylamine. The product was purified by mass directed purification to
give the title compound as an off-white solid. m/z (BSH) =329 [M + H]";RT =
2.75min.

EXAMPLE 30

5-Chloro-1H-pyrrolo[2.,3-c]pyridine-2-carboxylic acid phenylcarbamoylmethylamide
cl

N7 0 /@
oy
o}

To a solution of [(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]
acetic acid (EXAMPLE 40, 30mg, 0.12mmol) in DMF (2mL) was added aniline
(12pL, 0.13mmol), HOBt (16mg, 0.12mmol) and DIPEA (41pL, 0.24mmol). After
5min, EDCI (29mg, 0.15mmol) was added, and the reaction stirred at rt for 16h. The
solvent was removed in vacuo and the solid partitioned between water (20mL) and
ethyl acetate (3 x 20mL). The combined organic fractions were dried (MgSOs),

concentrated in vacuo and the residue purified by chromatography on silica gel
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Cl H NONO NNH OThe title conpound was prepared
according to EXAMPLE 35 except 4-am notetrahydropyran
woer®4aewol i n pl ace of 3-(S)-hydroxypyrrolidi nePCTTg82004/016243
product was recrystallised from
met hanol / di chl oronet hane (3:97) to give the title
elutlﬁgJWﬁJtﬁliﬂéiharﬁﬁ/dfthbﬁlethsﬂﬁ (16h.9) 13 give BR) titke oafpdultt akth Yell&F
[ (5-Chl oro-1H-pyrrolof 2
SOIIdSJE/]Z@SOdT%%‘)WCLﬁbOR% hh{mBL acetic acid ethyl ester
Cl N~HO NNOCE OTo a solution of
5-chl oro-1 H pyrrol o] 2, 3-c] pyri di ne-2-carboxylic acid
(Pr eparation 18, 800nEXAMPDE®1) in DVE (40nL) was
] hydr o hlor|oe (625

GALDOXYale CIG) [ BEIRAIYYS : ‘4'

1 7 6 e
12 mel) After ﬁ%rﬁmn%e&%}]glﬁgie 5.3mmol ) was added
and the reaction Stirred at rt for 16h. The sol vent

was removed in Yacuo and the solid partitioned between
water (100OM) a thyl acetate (3 _x 80nL). The

combi ned organi & i ons, wePe drie (MgSH4) ,
concentrated in vac nd Npuri{ i by chromat ography
on silica gel eluti ng t h”metMlhandl / di chl or onet hane
(4:96) to give the titl & conpound as a yell ow solid.

9 162 O%ﬁlli 1]8%3%1 PCT / %SZOO ‘éﬁ é4§prp%§lqyg?cD§%M1)Li8
30 e%§g§4faﬂfﬁhot§ﬁahg§x§?rah%s wBd mrﬂléce(cﬁ%ﬂmez Stdr Vbh kit
MPLE 40

oro-| H pyrrol o{ 2

reactsnncmpgmedvas@ozreéanugommr)mlﬁé facdiitberaldihg Thejsoll ws ~
filterdt St leed to give the title compound as a white crystalline solid. m/z (ES” ) =
337 [M + H]"; RT = 2.72min.

EXAMPLE 32
5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carboxvlic acid {[(thiophen-2-

ylmethyl)carbamoyllmethyl}amide
Cl

0]
H
N N\)I\”/\Q
o /
The title compound was prepared according to EXAMPLE 30 except
2-aminomethylthiophene was used in place of aniline. After stirring for 16h the

reaction mixture was poured into water and the precipitate was filtered and dried to
give the title compound as a white solid. m/z (ES") =349 [M + H]"; RT = 3.07min.

EXAMPLE 33
5-Chloro-1H-pyrrolo[2.3-clpyridine-2-carboxvlic acid [(4-

methoxyphenylcarbamovlmethvllamide
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O To a solution of
[(5-chloro-1 H pyrrol o] 2, 3-c] pyri di ne-2-car bonyl ) am no]
wae®iiletoaci d et hyl ester (EXAMPLE 39, 500ng, 1pCBOR®N/016243
in THE (30nm) was added sodium hydroxide sol ution
(1.8inL, 2M 3.6mml) and the reaction stirred at rt
for 4h. The g9l vent was renpved in vacuo and the
d between hydrochloric acid (1M
- 100nm) and ethyl @ ) -ONfhe aqueous
| ayer was conc afied gn cud d the solid residue
suspended i n wat er "\ I"and dried to give
the title conpound tas an of f-white solid. SH (d6
DVBO): 3.97 (2H, d), .18 (1H, s), 7.76 (1H, s), 8.57
(1 I"‘l“hefﬁ)t]:e RBmbbuhid Was %ﬁ arbd a&ibrﬁﬂ;gl to E)XAMIPLE %&x@pﬁﬁll
[M+ H +. EXAWPLE 4 GB (5 Chlaoro 1H pyrr
amsadlne} Pos neidrie place of w@hw )Aﬁﬁrrfélrm@ fmdhb e éﬁﬂceﬂlil Elle&{ﬁ yas
pouged 1h{oyw§£§1{ eﬁll_d e Pr tHEEW fhlte'f!ed%'fdl id d.rgd-lge estﬁ{a HhE 8 g&md

pyr 3 C Pyrl oxylic aci

as a(tRf Oﬁ%manatmm(ﬂg) —zast9qm+m - RiFre(3)22minDVF (50nL) was
d L-phenyl al ani ne ethyl ester hydrochloride
(2.459, 10. 7mmol ), HOBt (1.37g, 10.2mmvol) and DI PEA
(5.3, 30.5mml). Afgeinvpims4EDC (2. 549, 13.2mmol)
was added and the reactlon n1xture stlrred at rt for

di ssolved in -94 WO 2(? 4/ il04 01, P /U82004/ 016243

et hyl acetate (150ﬁg¥¥gﬂﬁ—ﬁ%£géym§§§h wat er (200nlL).
The organi c pha was dried (MgSO4), concentrated in
vacuo and purifie chr omat ogRaphy on silica gel
eluting wth net anq |chIWro (3:97) to give
the title conpoun \ 1oy splid. 8H (CD30D):
1.21 (3H, t), 3.13 (1HH dd 328 (IH, dd), 4.17 (2H
q), 4.8 (1H m, 7.09 (1ﬁ’ s) -7.26 (5H, m,
7.65 (1H, s), 8.55 (1H, s); mz = 372 [M+ H] +.
EXAMPLE 42 2-(S)f(5-Chloro-1H pyrrol o[ 2

é‘ ch oY kb RiBE 022 %8)-RORUItATHOSroto[RIBeEpk RA@RIZONI ¢ aci d
carbonyl)amino]-3-phenylpropionic acid (EXAMPLE 42, 50mg, 0.15mmol) in DMF

(3mL) was added pyrrolidine (13pL, 0.16mmol), HOBt (20mg, 0.15mmol) and
DIPEA (51uL, 0.29mmol). After Smin, EDCI (36mg, 0.19mmol) was added and the
reaction was stirred at rt for 16h. The solvent was removed in vacuo and the solid
was triturated with water, filtered and dried to give the title compound as a beige

solid. m/z (ES") =397 [M +H]"; RT = 3.38min.

EXAMPLE 35
5-Chloro-1H-pyrrolo[2,3-clpyridine-2-carboxylic acid [1-(S)-benzyl-2-(3-(S)-

hydroxypyrrolidin-1-y1)-2-oxoethyl]amide
Cl

N/ \ H\)OL
H N
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N~ O H HN OH O Sodi um hydroxi de solution (2.5n,
2M 5. 1mmol ) was added to a sol ution of
wQ@2qoEe4o06- chl oro-1 H pyrrol o PCT/US2004/016243
[ 2, 3-c] pyri di ne-2- car bonyl ) am no] - 3-phenyl propi oni c
acid ethyl ester (EXAMPLE 41, 940ng, 2.5mmol) in THE
( 3§k solateh bhe ($)eds chivro- 1 Hipytrivle 2ySas]pgtidine-€d at rt for

wbégf?mil?ﬁrééﬁ%i%@@“ﬁnslﬁ{a&?&ﬁ%%{ﬁ&ﬁ%f3Oa”d TAOMG) B

Gt 8RS JoPdiotin AP ms [P omE T RomA P Y (?2m§acuo
0. 151&19[10@) MR DIPEA (STHLSO. 2ompe0 dAﬁsr SanlyleEDG\I\/(Sﬁﬂlg,d) 19piraol) was
addeélg;lg gl_e[rgg?tf@msgfrkg pit |§‘2Fr]r6é‘} J hp sgﬂfent was removeé3 in vacuo and

|
s 5SRO LAT LR Qa0 ok R et e
(Mg$8OJund condeuntrated szzacuo Punﬁcatlon via chromato graphy on silica gel

elutlgggvgt:bg}g%h%rgﬁ? %@{ﬂ%i@%%tb “0(]4?/ nt%gﬁlalg %E)Ql%ééﬁlld £ £Ghfle

[lj AT ﬁ\lroa(y_gémnphenyl butyric acid nethyl
SOhd( %?g?@%‘ egarggl onr}él, 175nmg, 0.84mmol) in DVF -95 WO

2004/ 104001 PCT/ US2004/ 016243 (I OnlL)was added HOBt
(125ngy, 0.92mmmuol), 1.68mmol ) and EDCI
(177mg, 0.92mmol) andﬁw&l&ﬁgﬁf‘g—on stirred at rt for
72n10E08 H-SREd1b0IB-SRyieite-Mesbox yienvid 1H(S)-berayd-2-(Erid
the residue partitioned between water 48m_) and et hyl
acet ate (3 sihydvexypyrrolidie-drf)-A00ciya12 ractions
were dried (MySOg), concentrated in vacuo and the
resi due purified hr omat ogr aphy on silica gel
eluting with netian di chl ar onet hane (3:97) to give
the title conpound Jdw sqlid. SH (CD3QOD):
2.97-3.12 (2H, m, 3.%67 T1H; sf', 25 (1H, d),
4.70-4.75 (IH, in), 7.08°(1F, SN, 7.15-7.21 (1H, m,
7.25-7.34 (4H n), 7.65 (1iH, @ @55 (1H, s); mz
(ES) = 388 [M+ H +. EXAMPLE *4

The title compound was prepared according to EXAMPLE 35 except cis-3,4-

dihydroxypyrrolidine was used in place of 3-(S)-hydroxypyrrolidine. Purification via
chromatography on silica gel eluting with a gradient of methanol/dichloromethane
(4:96 to 1:9) gave the title compound as a white solid. m/z (ES") =429 [M + H]'; RT

= 3.12min.

EXAMPLE 37
5.Chloro-1H-pyrrolo[2.3-clpyridine-2-carboxylic acid (1-(S)-benzyl-2-0x0-2-

thiomorpholin-4-ylethyl)amide
Cl

N/ \ ho 9
N\/U\N/\
0] l\/S

Iz
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(S) 3 [(5 Chloro-1H yrrol of2
3-c] pyri di ne-2-carbonyl ) am nol - (R) - 2- hydr oxv- 4- phen
wogoosaomeid CL OH NHOH NHOOI |\ |1 Bodusamd016243
hydr oxi de solution (0.24m., 2M 0.48mpl) was added to
a sol ution of
(S b Arearhony!)
oo T o bRYER L R Gl
EX&MRLE GEX$AMPL FhidiBorphdimpwauséd implape 038t ainotypy(rehidine.
nd.the reaction stirred at _rt for
Puriagtiorevie d BRI RS Seh el B s Ry Rethane
: SEH RIS a3t LN nPP RS angoghhy H]ageT at e
(39?§§¥ﬁﬁ%%ﬁg?§ e cgﬁglnéd organlcUE%gctloﬁs mege dri ed
3.54mipSO4) and concentrated in vacuo to give the title
conpound as a yellow solid. 5H (DMSO): 2.71 (1H, dd),
2.91 (1H, dd), 3.56 (1H, d), 4.38-4.46 (1H m, 4.77
(1H s), 6.76 (1H s) EXAMPIE3$ (1H m, 7.19-7. 27

(4H, 7.45 (1H, s), 8. 44- 8.52 (2H , =
37 H-ChlorefLE-pyEsodalZ nRrid -G C 3G her
3-cl pyriding;2-£arboxyl i (ol u 4 EL:Roxyphenyl ) - 2-

5 WD 200 004/ 016243
H Aqueous hydrochlorlc acid (2.1m,
ol uti on of 5-chloro-

fne- 2-cags bo @ acid

[ 2- (4- met hoxyphen 3] diloxdl an-l2- yI met hyl ] ami de
(Preparation 49, 1608y, 9 4 J? i acetone (20ni).

The m xture was heat ed umder're ux for 90m n then
allowed to cool to rt. The ssi on was filtered

oxoet hyl |
0C H/ O NN
2M was added to
1H pyrrol of 2, 3- cNpyr

t hen washed wi th acetone and & dried, to give the
title compound as a pale yellow solid. 8H (d6 DVSO :

S) 8&376(@;?: (oﬁ;?ouﬂsi zv%g E%e?are%ﬁccc?gi&% éc& MLEE?@ 3}(&6%{"
4-athitidtettahydrbayi3h V\(ai Hsechlln mace quz(SD-ESerozgtmyrfdMElmq The RIIOd:l:lCt

wasarggrg;ntaﬁﬁag Prsmt )ﬁlgc&ﬁgp 2 rallgg (glys’;)%os tﬂee qutle compound
as a white solid. m/z (ES") =427 [M + H]"; RT = 3.23min.

EXAMPLE 39

[(5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carbonyl)amino]acetic acid ethyl ester
Cl

0]

N/ T
N N\/Jkoa
0
To a solution of 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid

(Preparation 18, 800mg, 4.1mmol) in DMF (40mL) was added glycine ethyl ester
hydrochloride (625mg, 4.5mmol), HOBt (0.55g, 4.1mmol) and DIPEA (2.13mL,
12.2mmol). After 5min, EDCI (1.01g, 5.3mmol) was added and the reaction stirred at
rt for 16h. The solvent was removed in vacuo and the solid partitioned between water
(100mL) and ethyl acetate (3 x 80mL). The combined organic fractions were dried
(MgSO0y), concentrated in vacuo and purified by chromatography on silica gel eluting

with methanol/dichloromethane (4:96) to give the title compound as a yellow solid.
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EXAMPLE 45 using the appropriate ketal and aqueous
hydrochloric acid. O R C I NNNO H Exanple Rnfz
wWort@4(&8y1 = 350 [M+ H +; RT = 46 F 3.20m n FP@T/BS2004/016243
(ES+) = 348 [M+ H+, RT = 47 3.32nmin G nlz (ES+) =

332 [M + Hg; RT I 48 3.25mn F EXAMPLE 49
8 0f 93 U:@ sP-LAPYH, &) et ECIERTs 161, &) 1859
H((ﬁ%% ;l ug)(rog enyl) ?i §hydrccglxygl? hyl | (am ggm%d? V\D);
(1H, gﬁw,zmgb@;ﬁmmuﬂéom 016243 HO\ / G NF N~ HO
To a stirred suspension of
5-chl oro-1 H pyrrol o] 2, 3-c] pyri di ne-2-carboxylic acid
ES gg-fl ﬁglrophle)ny! ) - ZEX%!]@«EPDE'@&M de EXAMPLE 48
g, nmo in et anol 5m.
o Ao blem b2 : 5 _‘a?sohute)tmas added
226mmol ) and thedn xture sonicated with gentle vvarm ng
until the ketone h d dissolved. The reaction mxture
was stirred for 2 at rt then filtered, washing
with nethanol. T |t ateHma§3evaporated to dryness
in vacuo to give a cohg o) Purification via
flash col um chronat ographly (Si 02, Ot hyl acetate :
i sohexane, 1:1, v/v) gaveOthe title conmpound as a

white soljd. i
e o oY Guds P pyriaior M kidine T carboy1 hSY

acetic acid ethyl ester (EXAMPLE 39, 500mg, 1.8mmol) in THF (30mL) was added
sodium hydroxide solution (1.8mL, 2M, 3.6mmol) and the reaction stirred at rt for 4h.

The solvent was removed in vacuo and the solid partitioned between hydrochloric

acid (1M, 100mL) and ethyl acetate (2 x 100mL). The aqueous layer was

concentrated in vacuo and the solid residue suspended in water (10mL), filtered and
dried to give the title compound as an off-white solid. 8y (d¢ DMSO): 3.97 (2H, d),
7.18 (1H, ), 7.76 (1H, s), 8.57 (1H, 8), 9.17 (1H, 1), 12.32 (1H, s); m/z (ES) =254
[M+H]".

EXAMPLE 41
2-(S)-[(5-Chloro-1H-pyrrolo [2.3-c]pyridine-2-carbonyl)amino]-3 -phenylpropionic

acid ethyl ester

Cl

To a solution of 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid
(Preparation 18, 2.00g, 10.2mmol) in DMF (50mL) was added L-phenylalanine ethyl
ester hydrochloride (2.45g, 10.7mmol), HOBt (1.37g, 10.2mmol) and DIPEA (5.3mL,
30.5mmol). After 5min, EDCI (2.54g, 13.2mmol) was added and the reaction mixture

stirred at rt for 16h. The solvent was removed in vacuo and the solid dissolved in
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EXAMPLE 50 5-Chloro-ILLpyrrolof2
3-cl pyridi ne-2-carboxylic acid
w@ eoditemdhyl car banmoyl - 2- (S) - pyridi n- 3-yl - et hyPCHDBZ04/016243
~ N C I NNi HNTo a solution of
(S)-2-am no- N, N-di net hyl - 3- pyri di n- 3-yl propi onam de

e

MgSO) lcolicenirite@yi vavuoladd %uﬁii@d’by ciroaratecaphymndilic gt eldting
(Pre aration 18, 14

d TBTU (
wnlnnstmﬁnd;chlqrﬁ@eﬂ@ae U8 (o ahuerthy o a@agi tsg BAE Telopi,

i S TISEA BT TBSL ToFRYRIE b g s i

m), tﬂa@ élHt $)€7.C 6ITIBASHL, @@ A65 QIH’[ s)yh55 el I al;ird/z BN war
(3H, s), 3.08 (3H s), 3.11-3.18 (1H, m,

H]3 22-3.28 (1H, n), 5.31-5.37 (1H, n), 7.12 (1H, s),
7.34-7.38 (1H, m), 7.65 (1H, s), 7.79-7.84 (1H m,
8.37-8.41 (1H, m, 8.45-8.51 (1H, m), 8.54 (1H s);
mz (ES) = 372 [ M+ H]EKAmmzoom 104001

PLE. 5

(20xo 1 (S)- pyr|d| n- 3 acid
yl met hyl - 2- pyrrolldln 1-yl-ethyl) amde CI N NHON
To a sol ution of

ne hydrochloride ( anat ipn p4, 239ng, 0.94nnn|) in
DMF (5nl) was added D 3. 28mmol ),

5-chl oro-1 Hpyrrol o[ 2, 379¢c] yr|d| e- 2- carboxylic acid
(Preparation 18, 184ngy, O. 94nﬁ5£f;3nd TBTU (330nm,

1.03mmol ). The reaction mxtur S stirred at rt for
16h. The sol vent was renpved in vacuo and the residue

par$odiunhydroxitemobrioat(RymlaM: i mnolowpi 3ddsd do 8 sefitipn of

s G FAT e B i
acid bﬂ}_ilgr?es%‘e@ (RSWMPRE A1, 0n0mB, B6hind]) i8 THICBGID): anﬂl {Heteedctivh
3.12-3.39 (4H, M, IR (1H,

mn{;ul@gzvas st;iae@ aHt fory 16bs Tiesglvent asHemgyed 3 z7z Wgu? ilg_a ’[hg)sohd
7 ’ cefate . The
pargiaipafieier iftogflori sy G opiand e deghte (F0RL). h

combined organic fractions were dried (MgSO4) and concentrated in vacuo to give the

title compound as a yellow solid. m/z (BS") =344 [M + H]"; RT = 3.29min.

EXAMPLE 43
(8)-3-[(5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carbonyl)amino] -(R)-2-hydroxy-4-

phenylbutyric acid methyl ester
cl
N/ N OH
N :
H & 5 0

To a solution of 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid
(Preparation 18, 165mg, 0.84mmol) and (3S,2R)-3-amino-2-hydroxy-4-

phenylbutyric acid methyl ester (Preparation 21, 175mg, 0.84mmol) in DMF
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(1H, s); mz (ES) 398 [M+ H +. EXAMPLE 52

5-Chloro-I1 Hpyrrolo [2,3-c] pyridine-2-carboxylic acid
waaismetoby| car banoyl - 2- (S) - pyridin-2-yl -ef | vl P@Usm®04016243

N1 NNo NN HON To a solution of

2 (S)-am no- N, N-di net hyl am no- 3- pyri di n-2-yl - propi onam

h 5
(Lom 3% X%ﬁ?ﬁamg Al B8l %@%%A'm?ﬁm@nk %frﬁ%.ﬁﬁ)@m% EDCI
1 7&1£g @m@lm&l) i tre)acanni stirrechatat for TRR. ﬁh@r@ctzomaﬂb@bt yvasc
acid (Prepara 8, 0.130g, 0O.66 ) 1.0
rem oA e ECLP RO e iR mﬁﬁ% b el A e
3 Xlﬁﬂﬁﬁ]) TRAUGHFinRd S%chefracl_eﬁs 8% e (Wasal), Fc&ﬁd:enﬁdteldﬁn

acetate and washed with sodi um
vacdwairdcthe thaidno punﬁ@chby cﬂ@romatoglap)hy omehcacﬁeb alutipg és&tiﬂr act
was_ dried an rate vacuo.

ety H T VRIS A et R 11 Brpiptha Yo s

O Ay SR s O o aon 1%9 a1

), T5HCRRO I H) thi), Y25 BB (412, 18), G} 650t El &), 85 A1 Haph sy (FS) 5188

-(S)-(4-fluorobenzyl)-2-(3-

[Ml( --hydroxypyrrolidin-1-yl -2-oxoethyllamde ci N~ N
~f OH H~/\N O"~\QF To a solution of carboxylic
acid (Preparation 18, 2.66 13.6nmmol ) in DW
(anhydr ous, 120rrL) ek L EBAfne. HCL (Pr epar ation

03, 4-309 ) | PE/

was stlrred at rt fomh&:@rﬂ)w’tvma@d to the addition of

EDCl (3.12g, 16. [TTTD|) and the reaction mxture

stirred for 17h r The vol atiles were renoved in
vacuo then the redi Rt
acetate (200nL) a he aqueous phase
was extracted with eth acet ate (X5OTL) t hen the

conbi ned organics washkd wth*
solution (2M 3x501), hydrochlo

sodtum hydr oxi de
aC| d

Sodium hydroxide solution (0.24mL, 2M, 0.48mmol) was added to a solution
of (S)-3-[(5-chloro- 1H—pyrrolo[2,3-c]pyridine-Z-ca:rbonyl)amino]-(R)-2—hydroxy-4-
phenylbutyric acid methyl ester (EXAMPLE 43, 170mg, 0.44mmol) in methanol

Sged bet ween et hyl

(5mL) and the reaction stirred at rt for 24h. The solvent was removed in vacuo and
the residue partiﬁoned between hydrochloric acid (1N, 30mL) and ethyl acetate (3 x
30mL). The combined organic fractions were dried (MgSO4) and concentrated in
vacuo to give the title compound as a yellow solid. oy (DMSO0): 2.71 (1H, dd), 2.91
(1H, dd), 3.56 (1H, d), 4.38-4.46 (1H, m), 4.77 (1H, s), 6.76 (1H, s), 7.11-7.16 (1H,
m), 7.19-7.27 (4H, m), 7.45 (1H, s), 8.44-8.52 (2H, m); m/z (BST) =374 [M + HI".

EXAMPLE 45
5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid [2-( 4-methoxyphenyl)-2-

oxoethyllamide
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(2M 2x50n.), brine (100m.), dried (MgSH), filtered

and concentrated in vacuo. The isolated solid was
wale@gobsed i n met hanol / dichl oromet hane (15: 1881/U$200/016243

then purified via flash chromatography (Si 02,

di ssol ved in nethanol / dichloronethane, 15:185, v/v)

to give the title conpound g a-pale yell ow powder. 8H

(CD3OD): 1.72- 2.02 (2H, q) 013 (1H, m,

3.13-3.26 (2H, @ - 3. Y, 3.55-3. 65

(05Hn)3713,\§3 & ,384(05H dd) ,

4.23-4.33 (0.5H, in 372 4. 45 (O.5H n) 4. 99

(0.5H, t), 5.07 (O. 5H t), 6.90-7.07 nz %

( 1Aquedys ydsachjariq, acidi@) Lnlz, ) waspdderl 5 8 Sslal leliﬂf §hloro-

1H-Gualb G b et B mihdopREQ T3y otz

ylmétﬂylga?rhrdeftrfépa@ﬁMmmspm@ 0 4Sptcd)pinl acatoha ATk ﬁghe]
WO 2004/ 104001 PCT/ US2004/ 016243T H Q
mixyre was heated wpdeprefiux for90ntig thensallqyraddn cgel to t he suspension

was iﬂ#e e)d] théﬁr’ \(vﬁme?rvﬁﬂflﬁ%%é la;ui Ol Arida b RV tﬁé ?ﬁe ﬁ%ﬁﬁéﬁﬂ%' 3

uoropnenyl ) propl oni ¢ “aci d

palegye%mmi & éc[gl\zﬁwsa)w SORGH, 04122 (2D, RIEA. 0] RIBLd), 7.23 (1H,

10nT ol 5m n
), 7%70((1&5@%84}& {erke: 815(8L<1H@sb§r%ﬁdﬂ;{ Wl Akt B g/ Es) =
tyr e was stirred at rt for 24h then
344é§ﬁceétréfL§ tinder reduced pressure (genevac).
Purification by mass directed purification gave the

E II\/Iﬂlf-]l]ee fgﬁg‘%%é-r_]c%gl%ggﬁ@ \Sér%%%ggcgém%% ﬂ%\f‘[ Iﬁet?ioilof o

xAMPL it kUi 29 fochRiR apidepar ed
E accorghng t %éiﬂ&% hod of EXAl LE 54 from
2-(,S)-[(5-chloro-1H pyrrol o[ 2 pyri di ne- 2- car bonyl
)amino] - 3-(4-fluorg | yI pr c acid and the
appropri ate am ne.
Example R .m/z
m/z (BST) =350 [M + H]; RT =
46 ‘\CEF 320m1n
F
m/z (BST) =348 [M + H]; RT =
47 ©\ 3.32min

Cl

m/z (BST) =332 [M+HJ; RT =

48 @\ 3.25min
F

EXAMPLE 49
5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carboxvlic acid [2-( 4-fluorophenyl)-2-

hydroxvethyllamide
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WD 2004/ 104001 PCT/ US2004/ 016243 Exanple NWWm z RT

(mn) 55 HNC 375 3.11 56 HNC 389 3.24 57 Y 415 3. 36
woRo0880420 3.51 HN 59 HN..7 443/445 3.11 HO BOI/H2004/016243

457/ 459 3.22 HN~~ 61 HO 471/473 3.29 HN 62 0 445

3.200 HN~-U 63 0 441 3.44 HN 64 401 3.19 N 65 No

415 3.31 66 429 3.51 45 3.24 No 68 OH 445

3.14 N69011459339 N 70—+ p-+F431 3.07 71 H

472 3.04 N~ r ENQ ] ) PCT/ US2004/ 016243

72 rO 431 3.17

To a stirred suspension of 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic
acid [2-(4-fluorophenyl)-2-oxoethyllamide EXAMPLE 48 (0.05g, 151mmol) in
ethanol (5SmL, absolute) was added polymer-supported borohydride (2.5mmol/g,
0.09g, 226mmol) and the mixture sonicated with gentle warming until the ketone had
dissolved. The reaction mixture was stirred for 2 days at rt then filtered, washing with
methanol. The filtrate was evaporated to dryness in vacuo to give a colourless oil.
Purification via flash column chromatography (SiO,, ethyl acetate : isohexane, 1:1,
v/v) gave the title compound as a white solid. m/z (BESY) =334 [M+ H]'; RT =
2.93min.

EXAMPLE 50
5—Chloro-1H—pyrrolo[Z,3-c1pvridine-2-carboxvlic acid (1-dimethylcarbamoyl-2-(S)-

pyridin-3-yl-ethyl)amide

X H‘)\_N/
Rena i

To a solution of (S)-2-amino-N,N-dimethyl-3-pyridin-3-ylpropionamide
hydrochloride (Preparation 53, 170mg, 0.74mmol) in DMF (SmL) was added
DIPEA (0.45mL, 2.58mmol), 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid
(Preparation 18, 145mg, 0.74mmol) and TBTU (262mg, 0.82mmol). The reaction
mixture was stirred at 1t for 16h. The solvent was removed in vacuo and the
remainder was purified by preparative HPLC, to give the title compound as an off-
white solid. 8y (CDsOD): 2.95 (3H, s), 3.08 (3H, s), 3.11-3.18 (1H, m), 3.22-3.28
(1H, m), 5.31-5.37 (1H, m), 7.12 (1H, s), 7.34-7.38 (1H, m), 7.65 (1H, s), 7.79-7.84
(1H, m), 8.37-8.41 (1H, m), 8.45-8.51 (1H, m), 8.54 (1H, s); m/z (BESHY =372 [M+
HI".
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NJ 73 /~N 444 2.69 NJ 74 HNi ~oH 405 3.06 75

HN, --,i0-, 419 3.19 76 HN,-~s--, 435 3.36 77 | 432
WQ2004/1046D0 78 OH 449 2.99 [IN'-~CH 79 N 389 3.PdI/USD04/016243

417 3.37 81 rO 474 2.67 HN1-1-~NJ 82 ~NH 444 3.04

83 HN I 452 2.65 N 84 HN 437 3.57 85 443 3.52 N 86

477 3.31 87 N O 475 OH 447 2.99 OH 89 'o
443 3.51 HN -103 WO MP(}%ST PCT/ US2004/ 016243 90
N-Ghl4RB 1B:ti3'2rolaf 23ic]pyiidlided3-cartbAvlicieid 2-oke-19 SkHyri@in33z
NJ 93 HNAAN ~ 1met%v?2-pvrrohd1n—1-vl ethylamide

o Ba 8
\O

To a solution of (S)-2-amino-3-pyridin-3-yl-1-pyrrolidin-1-ylpropan-1-one
hydrochloride (Preparation 54, 239mg, 0.94mmol) in DMF (5mL) was added
DIPEA (0.60mL, 3.28mmol), 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid
(Preparation 18, 184mg, 0.94mmol) and TBTU (330mg, 1.03mmol). The reaction

Z=
\_/
Iz

mixture was stirred at rt for 16h. The solvent was removed in vacuo and the residue
partitioned between ethyl acetate (100mL) and sodium hydroxide solution (2 x
100mL, IN). The organic phase was dried (MgSO,) and evaporated to dryness give
the title compound as a brown solid. 8y (CD30D): 1.74-1.94 (4H, m), 3.12-3.39 (4H,
m), 3.41-3.48 (1H, m), 3.69-3.75 (1H, m), 5.07-5.12 (1H, m), 7.16 (1H, s), 7.34-7.39
(1H, m), 7.67 (1H, s), 7.79-7.83 (1H, m), 8.37-8.42 (1H, m), 8.45-8.51 (1H, m), 8.56
(1H, s); m/z (BS™) =398 [M + H]".

EXAMPLE 52
5-Chloro-1H-pvrrolo [2.3-¢] pyridine-2-carboxvlic acid (1-dimethylcarbamoyl-2-(S)-

pyridin-2-yl-ethyl)amide

Cho o
N R
o)

N/\

To a solution of 2-(S)-amino-N,N-dimethylamino-3-pyridin-2-yl-propionamide
hydrochloride (Preparation 53, 0.15g, 0.66mmol) in DMF (5mL) was added DIPEA
(0.4mL, 2.31mmol), TBTU (0.212g, 0.66mmol) and 5-chloro-1H-indole-2-carboxylic
acid (Preparation 18, 0.130g, 0.66mmol). The reaction mixture was stirred at rt for
16h then concentrated under reduced pressure. The residue was dissolved in ethyl
acetate (200mL) and washed with sodium hydroxide solution (100mL, IN). The
organic extract was dried and concentrated in vacuo. Purification by preparative hplc

gave the title compound as a white solid. m/z (ES") =372 [M +H]"; RT = 2.47min.
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194 HN' OH 419 3.04 95 N~~CH 474 2.64 N 96 498

2.70 NN 97 N OH 445 3.14 98 O 443 3.20 N EXAMPLE
wO08A@Dr o- | H pyrrol o[ 2 3-c] pyri di ne- 2- car boRgT/1082004/016243
acid [1 -cycl opropyl carbanoyl -2- (S)-(4-fluorophenyl)
ethyl] amde o N C NHN / NOF HTo a solution
of
2-(S)-[(5-chloro-1H pyrrol o] 2, 3-c] pyri di ne-2-car bonyl)

- am no] - 3- (4-f 1 uor ophHENAMBPBLEE@E30Nni ¢ aci d (100ny,

.2? [ ”1%4{:-5;135?1'&3 ag ed cycl opropyl a ne o 3.
(961, 0. 55mME)-hydrédpRirofifind-yERDxdefNBmife 36mMmml ) was
added and the reaction mxture stirred at rt for 16h.
The sol vent was r-enoved in vacuo and the residue
triturated with wgter and chromat ographed on silica
gel eluting with hanol : di chl oronet hane (1:24) to
give the title co as angoff-white solid. niz
(ES) = 401 [ M+ H] +; 3K228 n~>°104 WD 2004/ 104001
PCT/ US2004/ 016243 EXAVPLES 100M106 11 NNN,,,, O
NR C HORzZ F The fdllowng compounds were
prepared according to the mat of

E

5-

To a solution of carboxylic acid (Preparation 18, 2.66g, 13.6mmol) in DMF
(anhydrous, 120mL) was added amine.HCl (Preparation 103, 4.30g, 14.9mmol),
DIPEA (7.79mL, 44.7mmol) and HOBt.H,O (2.280g, 14.9mmol). The resulting
solution was stirred at rt for 10min prior to the addition of EDCI (3.12g, 16.3mmol)
and the reaction mixture stirred for 17h at rt. The volatiles were removed in vacuo
then the residue was partitioned between ethyl acetate (200mL) and water (200mL).
The aqueous phase was extracted with ethyl acetate (3x50mL) then the combined
organics washed with sodium hydroxide solution (2M, 3x50mL), hydrochloric acid
(2M, 2x50mL), brine (100mL), dried (MgSOy), filtered and concentrated in vacuo.
The isolated solid was dissolved in methanol / dichloromethane (15:185, v/v) then
purified via flash chromatography (SiO;, dissolved in methanol / dichloromethane,
15:185, v/v) to give the title compound as a pale yellow powder. 8y (CD;OD): 1.72-
2.02 (2H, m), 3.01-3.13 (1H, m), 3.13-3.26 (2H, m), 3.35-3.52 (1.5H, m), 3.55-3.65
(0.5H, m), 3.71-3.81 (0.5H, m), 3.84 (0.5H, dd), 4.23-4.33 (0.5H, m), 4.37-4.45
(0.5H, m), 4.99 (0.5H, t), 5.07 (0.5H, t), 6.90-7.07 (2H, m), 7.13 (1H, d), 7.31 (2H,
dd), 7.66 (1H, s), 8.54 (1H, d); m/z (ES") =431 [M + H]"; RT = 3.17min.

EXAMPLE 54
5-Chloro-1H-pvyrrolo [2.3-c] pyridine-2-carboxylic acid [2-(S)-(4-fluorophenyl)-1-

isopropylcarbamovlethyl]amide
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EXAMPLE 99 from

2-(S)-[(5-chloro-1 Hpyrrol o] 2, 3-c] pyri di ne-2-car bonyl )
w@nionahde1 (4-f 1 uor ophenyl ) propi oni ¢ acid and tPET/US2004/016243

appropriate amne. Al conpounds were purified by

chromat ography on silica gel eluting with the

descri bed sol vent system Exagple NWWEl uent mz RT

(min) 100 HN-,/\ oﬁ&ﬁ@d\gw 3313.06 1:19 101

HN' ~\ O~- MeOH: DCM 433 3N201 3f 9K 102 HN ( OH MeCH: DCM

435 2.95 OH 6:94 HN' ~N M

104 NHAOH MeOH: DCM 500 2. 82 N 1:9:90 H No\ 105

S--Nr--\o MeOH: DCM 550 3. 24 \\ 1:19 0 N 106 q C-
~N MeOH: DCM 520 3.36 s \\ 1:19 Fo 0 EXAMPLE 107

[ 1 §§) o utjflﬁor ogsglh[%li%l.g’??](@ngﬁ’%]ﬁﬁ'icﬂﬁéwéapooﬁﬂ)g

amihy]eB-0k flag@pheliyd)yptopidnie 2eid )(EDmg,fQ((DammM)del\IE&MD was
2004/ 104001 PCT/ US2004/ 016243 H O - N H
added DIPEA (17.3pL, 0.10mmol) and HATU (37. 8mg, 0. 10mmol) After 15mun,

NDCM 103 3:97 486 3.15 O

isopropylamine (7.1uL, 0.08mmol) was added. The reaction mixture was stirred at rt
for 24h then concentrated under reduced pressure (genevac). Purification by mass
directed purification gave the title compound as a yellow solid. m/z (ES*) =403
[M+H]"; RT = 3.39min.

EXAMPLES 55-98
cl
N/\ ] H i R’
N TN

F

A

The following compounds were prepared according to the method of
EXAMPLE 54 from 2-(S)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-

3-(4-fluorophenyl)propionic acid and the appropriate amine.
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2-(S)-[(5-Chloro-1
H pyrrol o] 2, 3-c] pyri di ne- 2-car bonyl ) am no] - 3- ( 4-

w0 baweniophenyl ) propi oni ¢ acid (100ng, 0.28muvl ) PCT/US2004/016243
3- hydroxyazeti di ne hydrochl ori de (Heterocycles, 2002,
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N 20

2), 433-442; 30,
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H 1

~--<>0H C NNH

O[(5-Chloro- 1H

pyrrolo [2,3

-c] pyri di ne- 2-carbonyl ) am no] acetic acid (30ny,

WO 202414001 )

0.12

nmol ) and HOBt

(16ng,

3- hydroxyazeti di ne hydrochl ori de PABO#2004/016243
0.12mmol ) were dissolved in

DMF (3ml) and DI PEA (431, 0.25innol). After 5mn,
EPCH- (36,0 t5mmot ) —was added, gd the rjeacti 0f 17
xtlUre stirfed@at rt for 16h. e solvegnt was
renD ed in wmgyd and the residue partitioned bet ween
amt ol (204 Vo [y W A L - ,
Yot \LUIII} iu DOV X 20ntt The—conbined
B%ganics we Fi ed (M$SA) , %%entrated in vagﬁg
and the resN purified by chronatography on silica
get—etuting—wthTopet angt —drchi ggpmethang (1724} §go
ETve the tHW] e Conpound|as a white solid.| 6H (CD3QD):
75 06-4. 15 ~ 4. 40-4 46 (149 m, 4.55-4. 633UPH
in), 14 77- 94 /°H —H— s — A S )
® 62 (1H, W =2, 82m n. EXARPLES 110-1111 c?ﬁ
N=ENR O Ry The fgttowng g@npounds were 277
A?Zepdred acc r di g to the nethoé EXAMPLE 109 from
[ (5- ghl or oW H-pYr rol of 2.|3- ciDvridine 2- canQnyL;anLnaL_~
getilc achfaE d the appropriaté4@anine. All conmpgdlinds
wer e purified y chromatjography on silica gel eluting
with|the déberib 8d solvent system Exanplle NW W El uent
¢z Rt () MO DOV IO CT ?8.91 94710 B:92 33hH42. 61
29 ~q McOH: 323 2.65| 111 N J°1:24 - 1p7 WO
2004//104001 / US2004/ 016243 EXAMPLE 112 2-[(5
ghl or|o- Iktpy&PoLo[Z 417 3.37
3-c]pyr|d|ne[gpcarbonyl)anino]-3-oxo-3-pheny|propionic
acid lelhyl est 7 X
81 ‘ r”\o .
HN/\/N\)
82 r/“\NH 444 3.04
N o}
83 HN | N 452 2.65
A
N
84 HN\W[:::] 437 3.57
85 443 3.52
N
86 rf\o/’ 477 3.31
3.11
87 N\:Z,o\ 475
O__
88 NQ/OH 447 2.99
89 443 3.51
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W@ 1@dme000. 51mol )

O HO d ~ N/

~Nno O H

5-Chl oro-1 H pyrrol o] 2, 3-c] pyri di ne-2-carboxylic acid

and

PCT/US2004/016243

4- (4, 6-di met hoxy[1.3.5]triazin-2-yl)-4-methyl norpholin

i um chl oride (DMI'MV

(1

83nyg,

0. 66mmol ) were dissol ved

201L)

( Tet rlahedr on t.,

After omn

%Eenylproplo rg\%0|d et hy

1993.

, 2-aniyg 2 3-0X0-
ester hydrochl
34(2), 211- 214

P 3.32
ori de
124

0151nmol ) and
added and th
The gol venty

t hyl no
reaction
enoved

r phol i nd4$S61, O.
m xture stirred a
in vacuo and t he

51i nnol3)1%er e
t rt for 72h.
resi due

rtitToned be

e donbi ned
ntratedN

conce
II\/G el

Ween watl €

anics were drie
acuo an

r (4umL)4§£;1nd ETOA

(MySO4)
d purlfled by chr

2
u

(3 X 33 .
bmat ogr aphy

¥ 19
met hanol : di et hyl

| ol \

g€ —erutt1ig Wi
19) . THNMNI/EII wal
éther;j

th ||ctllﬁ48 —chi—cti

s further  tritur
1:19) to give the

oromrett
at ed V\Ii%z:
title

und as

yel |

ow solidionm z (ES

991
H + |IRT ="¥ 56min

O*T‘—’XAM:

LE 113 5 Chloro 1

= 388.04W

H I\r)\/lrlrnl ol 2

Sécjp
[2-(9) rop

OXVTT'Et car

yrldw?AEQ/ba(%%xyll

henyl )

banmoyl )

c acid 474
1_
et th |

amde Q_0-

NCL\ N_N

(et
Po(r) \ /| F 2 (
[ 2, 3-[c] pyr

, i e
ophen%ﬁiﬁfop
N, O di met hyhhydr o

(5 ch
car bon
i oni c
xyl am n

yl ) am no] -
cid (80ny,
e hydrochloride

3- (4-

| or o- I498pyrrolo

0.22mmvpl ) and

2.70

24

fluor

97 24nnol )
met hy|l mor phol
DMTMM ( 671,

(271, 0

mgizjﬂ%%olved
i ne .
24mmol )

i n et hddol
24mmol ) .
and the reaction

(10m
To this

and 8.14
was added
M Xt ure was

ggi rried at
NO- di{met hyl
0. 121nnol )

r 0
ydr ¢x
N t

)
fa)
\Y)

ol6h. H
yl am ne

urt her 443

hyl mor p

V. NaV¥all

hol i ne (14i,

hydr ochl ori de (

0. 12pmol ) and

3.20
12ng,

/1 1
T L
0.12mmol ) were
stirred at rt for

a DT
U001 TCIl/

lateYaVaW N W WalaW. Vo)
USZ0UA7 UL0Z490

DiFvivi—-341D;
added and the reaction m xture was

96h. The solvent was renoved in
vacuo and the residue prahpipved bet ween wat er

5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carboxvlic acid [1-cyclopropylcarbamoyl-2-

(S)-(4-fluorophenyl)ethyl]amide

)>

m
N/N
H

To a solution of 2-(S)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)-

amino]-3-(4-fluorophenyl)propionic acid (100mg, 0.28mmol) in DMF (5ml) was
added cyclopropylamine (19.2ul, 0.28mmol), HOBt (37mg, 0.28mmol) and DIPEA
(961, 0.55mmol). After 5min, EDCI (69mg, 0.36mmol) was added and the reaction

mixture stirred at rt for 16h. The solvent was removed in vacuo and the residue

triturated with water and chromatographed on silica gel eluting with

methanol:dichloromethane (1:24) to give the title compound as an off-white solid. m/z

(ES") =401 [M + H]

" RT=

3.22min.
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(40nl) and EtOAc (2 x 40mL). The conbi ned organics
were dried (MgSO4), concentrated in vacuo and

w@Eeooisfiogol by chr omat ography on silica gel el utP@musionso16243

nmet hanol : di chl oronmet hane (1:19) to give the title
conpound as a white solid. in/fz (ES) = 405 [M+ H +; RT
= 3.36m n. EXAMPLE 114 5-Chloro-| H pyrrol o[ 2

3-b] pyridi ne-2-carboxylic acid

[1-9S)-(4-fl uorobenzEKAMPLES 18006xypi peri di n- 1-yl
-2-oxoethyl]Jamde HHNOOH C \ \ NNHO1I \

5-Chl oro-1 H pyrrol o] 2, 3-b] pyri di ne-2-carboxylic acid

(Preparation 57, & 0.25mMmy ),
2-(S)-am no-3-(4-fl uQr len ) - /R4- hydr oxypi peri di n-|
- yl)propan-1-one hydr odhl dri de £285rrg, 0. 25nmmol ) and

DMIWM (85ngy, 0. 31 mmol) wePe ai_sSolved in ethanol
(5m) and 4- et hyl nor phol i ne ( |, 0.28nmol). The
reaction m xture was stirred at=t for 16h. The
sol vent was rermved in vacuo and it he residue

d b 5ml
EXAM]QEEDDEE&@ 21(8) [(acumtorandf pyrrolé[zeﬂc]pyndime@wwxb@mahyno]&
on silica gel elut] ngdtvvl th nmet hanol : hl or onet hane

(4- Quprq@ynylaprgp%wt%@ 3 th%a%ﬂﬁﬂﬂﬁﬁamm&s RERFELHYFS.

purfelpl Bt S Tl g e e eyl

-di nethyl carbano |y 2-(S)- phenylethyl)amde N~ C \
A N_NHO

Example| or o- | H- p)l/\{’lf*& o[ 2, 3-b] pyri di B car boxyl T agi ?RT

(Preparation 57, 55nmg, 0 2 nnn&e\&}wm min)
- (S)| ami no- N\- dinget @I - 3- phen am de 433 | 3.06
dr ochl ofNde ~(70ng, 0. 31pmol ) ahd9DMIMM (193ng,

0. 34nol ) were dissolved in et NaQH:DGML) |- %,%3; V\QZO
HHo4/1104004NP US:@04/ 016243 ang:94- net hyl [mof phol|i ne

(34,70 3Tl € react stirred]at
{¢2 for 24W.NMPUent was r&@‘giﬁﬁﬁavacuwahd t 195
residue partiti oped between vvater69(140rrfl) and Et OAc (2

sol ati on™( 4 bri pe (A=OE:DGMI ed |( )
¥ncentrated in v and purifiedogy chr ormwfgg‘gfaphg’yls

on silJica gel el ®ing wth|nethanol :dichl orlonet hane

— X 40mL) . The-o gﬁ}orgam csS were washed wth 2N

(3:97) to give
104 /O NH,OH:MeOH:DCM 500 280

N/\/\N 1:9:90
105 \:‘\ MeOH:DCM 550 394
/ 1:19
\\
106 \:k o O MeOH:DCM 520 3.36
o5 1:19
\\
EXAMPLE 107

5-Chloro-1H-pyrrolo[2.3-clpyridine-2-carboxylic acid [1-(S)-(4-fluorobenzyl)-2-(3-

hvdroxvazetidin-1-y1)-2-oxoethyl]amide
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the title conpound as a yellow solid. mz (ES) = 371
[Mt H+, RT = 3.49min. EXAMPLE 116
wG2@thg491 - | H pyrrol of 2 3-c] pyri di ne- 2- car box PCTUSZIN4016243
1- (S)-di met hyl car banoyl - 2- phenylethyl)anmide ~ 0 NN
/| HO To a solution of
2-(S)-am no- NN-di net hyl - 3- phenyl pr opi onam de
hydr ochloride (Preparation,8,o8N0X38g, 0.059mmol) in
DVE (anhydrous, @ led I PEA (0.03 | nL,
0.177nmmmol ) then cagboxylAcdaci o@ aration 60,
0.010g, 0.054nmmol). TOHt hé stired Sol ution was added

(0. 20iepg> RlsE Ao e ¢ Bt <ot Sra e dRY S
ﬂuo‘i‘(%fheéﬁlg)rs\g BRI 2Rld (1803t b. b@rﬁm‘dﬁr &-n ?@f&y%tlﬂﬁle\l@@k&hlo-fﬁ@

s partitionéd between e acetate (30nl)

(Htmabyolas 0OE8N(LY). Seid2agioms, 0 erobad HGH G ho

024585 it AT G EE GRPERRER G RS SFmi i

smifll EBA1 (d’%ﬁ,g‘é)%nﬁhdﬂ? Qa8 dd@achnd GRS RAt ALk tire siaedet it Tore
resi due was dissolved in methanol then adsorbed onto

16hsThe sdvagewas Famoveddmveene andahg residhe B8akgsl with water.

Purfita by eSSy 51 S SF st Pl pihapbi-githltlpdBne
(1:49-t88: dﬁ Vesﬁle tidle 881nf>3l!d1d &)a, e‘BloQQsoﬁdZBH ((ZHg;OD) 3 G3-321 (2H,
5.27 (1H, t), 10 7.37

6
m), (§)58 33637(1) FHHN), ) 84-3P1 (0. EE) my, Be3 4[0§é|<(0 SHp 1), ﬁ?5-4 24300 (0.5H,

m), 3BT hOF (0 3057 A Jard 12 H B TR0 P8 Gy 78
(1Hp?§gysquy )am=d1e32mnﬂ,10 WO 2004/ 104001
/U82004 016243 O NNMN N/ N O To a solution of
ﬁ gS) ﬁlm nodNNidi nmet hyl - 3- phenyl pr opi onai ni de
ydrochl ori de (Prepar g023g, 0.100mmol) in
DMF (anhydrous, 4nl) %a%?% g'ge DI PEA (0. 052n, )
0. 30hrored 1 H- ib\hreoioki?aﬁ bhwvmkhrm %w%%ﬁa@d&ﬂﬁ'bbe@l -2-(3-

0.017g, 0.09 D|) h tirr sol.uti on was added
HOBt . H20 (0. 0138 -4-0X er 10nin, EDC
(0.021g, O. 109mm|) The rea} ?}xture was stirred
for

X

RSse ey

2-(S)-[(5—Chloro-1H—pyrrolo[2,3-c]pyridine-Z-carbonyl)amino]-3-
phenylpropionic acid (100mg, 0.29mmol), 3-hydroxyazetidine hydrochloride (32mg,
0.29mmol) and HOBt (39mg, 0.29mmol) were dissolved in DMF (5ml) and DIPEA
(0.15ml, 0.87mmol). After Smin, EDCI (72mg, 0.38mmol) was added and the
reaction mixture stirred at rt for 16h. The solvent was removed in vacuo and the
residue triturated with water. Purification by chromatography on silica gel eluting
with methanol:dichloromethane (1:49 to 3:97) gave the title compound as an off-white
solid. 8y (CDs;0D): 3.12-3.20 (2H, m), 3.45-3.51 (0.5H, m), 3.83-3.90 (0.5H, m),
4.00-4.13 (1H, m), 4.35-4.52 (2H, m), 4.57-4.94 (2H, m), 7.18-7.22 (1H, m), 7.27-
7.40 (5H, m), 7.68 (1H, s), 8.59 (1H, s); RT = 3.27min.
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18h then all volatiles were renoved in vacuo. The

resi due was partitioned between ethyl acetate (30nlL)
waeasmatoer (20nl). The | ayers were separated aPdr/ukmo4/016243

aqueous |ayer extracted with ethyl acetate (3x20nl).

The conbi ned organics were washed wth brine (30nL),

dried (MgSO4), filter gt a0np F@entrat ed in vacuo. The

residue was dissolved in etLhy acetate then adsorbed
5-Ginoro- Hi-piaalofdB-c lifuidirfe-2-asrboxylic aid [2a@hydron yagetidin-1-y1)-2-

chr omat ography (Si 02, ethyl .acetate : isohexane, 1:1,
v/iv) gave the title @éﬁ%%%l@@apale brown sol i d.
SH (CDC13): 2.77 (3H, s), 2. (34, s), 3.08-8.20
(2H m, 5.23-5.41 (1H m, H&(ﬁ&ﬂ?lﬂs), 7.14-7.36
(5H, n), 7.65 (1¢ OINT1H, s), 8.87 (1H,

s),t.10.01 (1H, s)a +) = 362 [M+r H + RT =
3 11m n. EXAI\/PLE 118 5- %'A/an% | H Ryrrol o[ 2

a(% hl(lgflof @l@E&%-Icip&%ld?%-zqcarbonyl)amino] acetic acid (30mg,
0.1£N1¥1_4fo ,zoﬁi ﬁfx‘y&iieﬁdﬁleﬂyhfo%hmgﬁ%é Bng8o andY OB (1688,

To"a sol ution of
0.12mf8))- were diss@lvédiinf DMGY (6|rrﬂ)3md DIPEA #3w.dr. 25piopeAlfiet fimin,

DG b, S maliar 14 Toaehe AT DOGe B Bl doThe

solx@n?%s f&n&@h%va&o%ﬁa Mldﬁ@@&hlﬁaﬁ%é&l \@Qt'eid(ZOml) and

Preparation 62, O. ]2 To the stirred
DCM) [3JX Romiwdbe aﬁd@ded-lﬁﬂanlle@ overeq d&ri@iBaeS @) 1@naenstafed Hencuo

andihg i e d Py Pt ety i Hy AR e L r o

mefh%ﬁ&vcﬁﬂllbﬂ&rﬁéﬁ&‘aﬂe (- fﬁﬁetorg"r‘vsé sﬂe ‘ﬁtl%&np&ﬁ{ci dstd WRRSsAIRL Bgen
Cl2 (30nmL) and water m.). The | ayers were

(cnm)r At0set. 15 (33 m)hé. @q%é@@ﬁi was 4S%t4. 6T ¢ 1dY ), 817 7R,

) npi re washed with
m)=t7?i(‘ﬁg%§br¥j‘ agﬁ?)eg%?%@;%g)}ﬁlﬁi" }QZ P¥4 and concentrat ed
in vacuo. The -111 WD 2004/ 104001 PCT/ US2004/ 016243
resi due was dissolved in nethanol then adsorbed onto

silica gel. Purific®EXAMRLES HQﬂ:hl col um

chr omat ogr aphy (Si @2, lret hanol di chl or oi net hane,
7:93, v/v) gave the |t| €] ccﬂn‘p ung{ as a white solid.
6H (d6 DWVBO) : 1. 05- 1N g NT49-1.72 (2H, nm),
2.86-3.42 (4H, m), 3.53-8. (25FH|n) 393405
(0. 5H, , 4.69 (1H,_ d), 5.07-5.21

6. 9Fhe follpwingpomgounts isrernrgpared FFCOFF}mg 1;0 the nteilwd &

e o B oty Ui L B it

acid itﬂd ﬁrel‘@pfvph&fdwmne dllb b&mﬁelm]dp y}erejpmﬁieﬂ-h}mimyﬂogmphy on
amdﬁl dlrrethlcar}% 3/ gl

silica gel eluting with the described s lvent system.

Example NR'R? Eluent m/z RT
(min)
or MeOH:DCM
eOH:
110 rO/ 6:94 to 8:92 337 2.61
111 N MeOH:DCM 323 | 265
N\) 1:24
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phenylethylamde O N NN N O To a solution of
2-(S)-am no- N, N-di net hyl - 3- phenyl pr opi onam de
whyanoedbori de (Preparation 8, 0.0286g, 0. 125nP@i/PS1004/016243
DMF (anhydrous, 5nlL) was added DI PEA (0.07I ni,
0. 409mmol ) then carboxylic acid (Preparation 66,
0.020g, O. 114nn0|).f§gABfﬁ%Eﬁf§red sol uti on was added
HOBt . H20 (0. 017g, O. No then after 10min, EDCl
2-[(60CK86Y HPyi8BBIc pyriie-2 eabbhviaming}-groxodashenyinrepignic
for 16h at roon1tenp?£§éﬁagggggn all volatiles were
renoved in vacuo. The2 Stfas partitioned between
CH2C12 (50nL) and water (50nL). The | ayers were
separated then the aqueous Iayer extracted with
CH2C12 (3x20nL). The conbi nedprganics were washed
with brine (30m), dried (M3 filtered and
concentrated in va 6\ he/ r esi ¢ was di ssolved in

CH2C12 then purifi flas chr omat ogr aphy
(Si 02, CH2C12 then nethdhol : CH2C12, 1: 19, viv) to

( cocghitfo-big o ITR P Re 2 G Ry BYugInGE, % i)

and 3-H}6- &n&&lc(x&[-], 3. ﬁ)tnazﬁrzayd)-@-mﬂhylmebrphc)h,mlan gblop]_lpi( MTMM)

(153 0 G el il AGD. Aol

phe&%pﬁ)i O%N %’1@ fﬂh‘;‘rﬁ“ QY& HQHRICRI03iE K PutEdniRA 125 A0b8)3A (D) 21 1-

4-1 ] uor Obenzyl 4- met hoxyp ip
214e124ih 8 -(ﬂS irhthe 3 and denhdilyylinoaphiatiee (56,4.20.5 Umr@@)bﬂibrg @ddehand

the E@C;é%sé%?tgée%% gt rt for %h Tgle solven'fleaE ren’}lovcgdcz)n Vel arfl the

1%‘ bined
resﬁué @Iﬁ{l ?egﬁnjélrt]\g & s}ilﬁrgﬁgﬁqgjrég%?%t%% (ggcpd(}i‘ﬂg I\/F?I?rEn ine

orgdxﬁmseremma iiMigSPD4 B ednetntrated o xyqyiopad putiied by chromatography

on A 54 b SFon- BREN B g Ry TREAR o1
tritrated R &em&%ltﬁmlyl(em? (119) 0. e title cofnpeundsas a palag

at rt for 12 emxture was added to diluted brine
yello®0@iid, m/z (ES) 386 [M +H] RT = 3.56min.

EXAMPLE 113
5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carboxylic acid [2-( S)-(4-fluorophenyl)-1-

(methoxymethylcarbamovl)ethylJamide

o—
/

0
cl N ﬁ_z;_\
A O
2-(S)-[(5-Ch10ro-1H-pyrrolo[2,3—c]pyridine-2-carbonyl)amino]-3-(4-
fluorophenyl)propionic acid (80mg, 0.22mmol) and N,O-dimethylhydroxylamine
hydrochloride (24mg, 0.24mmol) were dissolved in ethanol (10ml) and 4-
methylmorpholine (27ul, 0.24mmol). To this was added DMTMM (67mg, 0.24mmol)
and the reaction mixture was stirred at rt for 16h. Further N,O-dimethylhydroxylamine
hydrochloride (12mg, 0.12mmol), 4-methylmorpholine (14pl, 0.12mmol) and
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water/brine : 1/1). Extraction with ethyl acetate (4 x

25m.), washing of the conbined extracts with brine
w@ 20atd40and dryi ng (MgSO4) gave, after concentPEL/USIV04/616243

resi due which was purified by recrystallisation from

nmet hanol to give the title conpound as a colourless

. ( -y C o

DN@%M{%%% ) 1@%&?'% ?Vg%l a@@gc}ﬁ/ %42’% Efezacﬁgn miRetOWhdstirred at rt for
9613 ThE pylvinti m@-r@mm(‘bmwlcma:arabﬂld residue partitioned between water

(o) S T RERTTHE dorfhiseCorganies woredrish e8G9 n- 1

conQentNN:d H'vuo Shdpurffeddyschirthht®BraBhy on silica gel eluting with
2-(S)-[(5-chloro-1 Hpyrrol o[ 2, 3-c] pyri di ne- 2-

methandlotighlpromeatioqne §1 @wa;almﬂap“u@lﬁ icempeverl {SEjuty solidpm/z
3-neth lidi
(E%@ ;ﬁgét{&)r i%gﬂqi(?l?r epara |)on r7nS %)rig?”{)ozlgnlrgle) in DWW

(5m.) was added HOBt (44ng, 0.29rnol), DI PEA (0.15m,
0.88mmol ) and EDCI (66 0.344mmol ). After stirring
at rt for 12h the mxtﬂﬁg\%@ ed to diluted brine

5 ChA00L i pak-§ib {@W&L)ﬁb%duila/ zllarb%fb d @0 SWich st dbghzyT)-2-(4-
acetate (4 X Wasnt ng € conbined extracts
with brine (5ﬁmlrbxamlerdhm1nsd) EWSéthI];;_t_alde, after
concentration, a residue whigh was recrystallised from

acetonitrile to glvethetl I NCO d as a
col ourl ess sol i de g S) K445 [M+ H +; RT =
3.36m n. EXAMPLE 1B2 |- V\D 004/ 104001

PCT/ US2004/ 016243 ZChi or ® | H- @ ol o[ 2
3-c] pyridine-2-car boxyl ic acid F
[(1-(S)-(4-fluorobenzyl)-2-( o .

(S) Sf@lﬂmx@wrrolq[aﬁﬁmﬂwn}e-%nésngwﬁwd (Brepgeation;Shy-

sorle g tumstl Pt B AR D L byorypigeridin-1
yl)g@pbm ydn)eafydmh}ozrde li&syd, rmrzammmu) an@ DMTHEXARLE 042 mmol)
0. 15mmol ) and (S)- 3-net hoxyg yrrol I di ne
wemswévﬁddme&@nplﬁﬁeﬁh&rﬂﬁ mﬁﬂryhnowb Glub Qrdsmymely Thor
reaction mixture was stirred at rt for 16h. The solvent was removed in vacuo and the
'residue partitioned between water (30ml) and EtOAc (3 x 25ml). The combined
organics were dried (MgSO,), concentrated in vacuo and purified by chromatography

on silica gel eluting with methanol:dichloromethane (1:19) to give the title compound
as a beige solid. m/z (BS) = 445 [M + H]"; RT = 3.31min.

EXAMPLE 115
5 -Chloro-1H-pyrrolo[2,3-b]pvridine-Z-carboxvlic acid (1-dimethylcarbamoyl-2-(S)-

phenylethyl)amide

N e
e

5-Chloro-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid (Preparation 57,

A/
IZ/

55mg, 0.28mmol), 2~(S)-amino-N,N-dimethyl-3-phenylpropionamide hydrochloride
(70mg, 0.31mmol) and DMTMM (93mg, 0.34mmol) were dissolved in ethanol (Sml)
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(5m.) was added HOBt (25ng, O0.16m nol), DI PEA (76L,

0.44mol ) and EDCI  (34ng, 0. I8mmol). After stirring
wa@roostiofoor 12h the mi xture was added to dil ut ePCHURI964/016243

(100nm., water/brine : 1/1). Extraction with ethyl

acetate (4 x 25nmL), washi ng of the conbined extracts

oo R PR AR b RrAQ N B B g o
2415; %@rmtve@trmn{o%di e c@ehnd thd |ermmmn%Mehmm¢r
ve the title conpound as a Co'%

. i I

(4()§,1§D p.@ Eﬁ@&c (2 e4ymb. ",lj]grascogqblpwzh_oqgjamcs Werevag gr Pﬁ%i‘ 2N NaOH
I

B B AU Al o et

chiloythtdgyaphs oalcsuluhar@l Ialutmgszhth nﬁ.‘elharﬁsll NicKloromethand{3 D to give

the?ﬁ%%& l?clvg%}pg m%{’%%%@; (87 HPRY L Ladih

(3S, 2S) - 3- am no- 2- hydr oxy- 4- phenyl butyri c acid net hyl
ester (Preparation 21A, 174ng, 0.83mmmol) were coupl ed
under simlar condi t i dIAMPLIEEXAOPLE 43 usi ng HOBt

QEJ'HO o d]pyl‘l%% 20 '1' Qg d'mre)ldf rbamoyl-2-

JZTTIL, L. OTI1

vv_as purified by chrog@nqmmmlw silica gel eluting
Wi th hexane / ethyl acetate (25 75) to give the title

conmpound as a colourless oil. ¢DC13): 3.04 (4H,

2dd), 3.74 (3H, 4,36 (1HH-/114 WD 2004/ 104001
PCT/ US2004/ 01624m@% t1H,~8), 4.98 (1H,
ddd), 6.66 (1H, s), r41H,Oo|)-7 35 (5H, ),
7. 43 (1H, s) 8.63 (1H, '$). EXAMPLE” 124
r | . .
3- c]%ﬁ)aﬁ%g?t 0?2 (gll) B0 ?ch'qu\r]ﬁ no?th%'%l’%%“yﬁ’ra?lé’%‘_\’/‘ml © phen
h Jhbdﬁl)bﬁd@ gl&fcé:ﬁldrﬁion . (ﬁHS g,N) 0~59nﬁ1b1) th DMF (anhydrous, 3mL) was
or o-

ad@ezi @EPA%W@@% 0217c7amﬁ@lh§he}1&ﬁmqasyh%%@¢warw 60, 0.010g,
0. (%4%]1%;%' 'P({SJ{ &e&%lﬁtlfﬁ"%é’ deﬁé\;@]?{ I]I%?(K%P éég %Qﬁ@ﬁ{lﬁol) then,

N a Si usi ng
aﬁSﬂIDnhim dex[ (xxo ttzp, $al6Ginarl). (Thetéadionkhixtie Mﬂﬂﬂ@d fon 18h

then all volatiles were removed in vacuo. The residue was partitioned between ethyl

acetate (30mL) and water (20mL). The layers were separated and the aqueous layer
extracted with ethyl acetate (3x20mL). The combined organics were washed with
brine (30mL), dried (MgSO,), filtered and concentrated in vacuo. The residue was
dissolved in methanol then adsorbed onto silica gel. Purification via flash column
chromatography (SiO,, CH,Cl, : MeOH, 19 : 1, v/v) gave the title compound as an
off-white solid. 8y (CDs0D): 2.88 (3H, s), 2.89 (3H, s), 3.00-3.23 (2H, m), 3.50 (1H,
s), 5.27 (1H, t), 7.10-7.37 (6H, m), 7.86 (1H, s), 8.70 (1H, s). m/z (ESY) =361 [M +
HJ*; RT =2.65min.

EXAMPLE 117
5-Cyano-1H-pyrrolo[2.3-c]pyridine-2-carboxylic acid (1-(S)-dimethylcarbamoyl-2-

phenvlethyamide
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met hanol (1 Om). 6H (d6 DVMSO): 2.83, 2.95 (2H, 2dd),
4.19 (1H, d), 4.52 (1H, m, 5.75 (1H, br s),
wQ 200474088 (6H, 2m), 7.68 (1H, s), 8.54 (1H, sSPCT/BS2084/016243
(1H, d). EXAWMPLE 125 5-Chloro-IHpyrrolo[2
3-c] pyridine-2-carboxylic acid (1-(S)-benzyl -
di met hyl car bamoyl - 2- S) - hydr oxyset hyl ) am de CI NHOH

N N~ "H O Di net hyl ani ne hydr&?‘—@rlde (1ing,

0. 085mml ) was ad solfj#4 ondof 3
-(S)-[(5-chl oro- pyfr o
[ 2, 3-c] pyridine- 2 cartonyll ) ar® no] - ) - hydr oxy- 4-

phenyl butyric acid (EXAI\/PLE 124, 30ny, 0.080nmol),
HOBIT o(alsbingion @f QS(;B)mmhI)q—N }Dﬂi%ﬁhy{la%}pherﬂlprapinnm)lidan d

bydraghlelignekess 094%4?%@ &0 %ﬁﬁﬁh& ol yittis 4 wes

ad%m {(P@SZ%@'D 0RJoRirBol %h%%bok?h(%dl&(%pﬁféﬁtﬁl 62, 0.017g,
erfbrine : 1/1 Extraction with eth

0.080mtmtlp Totthe s pluiom i oed OR300 i ¥a0pmencd

L e T e

18h GfndiS ot &R SerReNddf h8EcRy THeaBSBR Wuﬁpdxﬁﬂ&ldddo@w&(@
the title compound as a colourless solid. mz (ES) =

ethzytb acepge [Mmln|and vrfer«28mdsnithe lagmmggswted and the aqueous
layga C%&Ea[c{e%)wﬁg% lﬁfﬁ%%@_i%@%?%;’;&s&qﬁ&hgé&%%ﬁg iiRre washed
WlﬂNﬁhr&'(BWhLWdﬂéd MMVESYLR rfﬂﬁyﬁd)@ﬂ'iod&een@hteﬂlm hvkz@d "J]‘hel\te,sidue
wag &psgp]wgqi] 1rb¢t1r13r§oa|@|g)%{;eﬁeg§ écgsp > 084néanca ge\i\al?‘ufal 1cat10n via flash

BRI S 410 510 g

és”eﬂiﬁale Ero&)@ﬂsmal B (DDE@ QITL3H, @f 2867(8)1{) s)aaos 8 20
(ZIrom) 15 27 (U D (kb Shleide 26 (St deb i Fn- S (111
/
a et e mb%ﬁéﬁi_?e H\}\//g;(ﬁé??g gqgw:gt%o ?Ar;teglglilﬁ/!ﬂcts

with brine (50nL) and drying (MySO), gave, after
concentration, a resid ' s purified by
preparative LCM5S to gﬁ%@%h@&ﬂgl e conpound as a
LOLM I BS9roR2.9:c i AifEDRkaboddile &1d [1Mis) fdh-fluorobenzyl)-2-(4-

hydroxvypiperidin-1-yl)-2-oxoethylJamide

0
S et
RO
S O
To a solution of 2-(S)-amino-3-(4-fluorophenyl)-1-(4-hydroxypiperidin-1-
yl)propan-1-one hydrochloride (Preparation 20, 0.036g, 0.118mmol) in DMF
(anhydrous, SmL) was added DIPEA (0.061mL, 0.353mmol) then carboxylic acid

(Preparation 62, 0.020g, 0.107mmol). To the stirred solution was added HOBt.H,0
(0.016g, 0.107mmol) then, after 10min, EDCI (0.025g, 0.128mmol). The reaction

mixture was stirred for 18h then all volatiles were removed in vacuo. The residue was
partitioned between CH,Cl, (30mL) and water (20mL). The layers were separated
then the aqueous was extracted with CH,Cl, (2x30mL). The combined organics were

washed with brine (50mL), dried (MgSO.), filtered and concentrated in vacuo. The
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= 3.27m n. EXAMPLE 127 5-Chl oro-| H pyrrol o[ 2
3-c] pyridi ne-2-carboxylic acid [1-(S)-benzyl -3-(3, 4-
waledvsdaroypyrrol i di n-1-yl)-(S)-hydroxy- 3- oxopr opyl/Usavnde16243
aOH NNNOHNOCH HOO
ci s- 3, 4-Di hydroxypyrrolidine (Preparation 23, 9ng,

rese b SRR b PR A ob ¥Rt P i ot

col?giillm%%rﬁatbéihp%% %Biﬁgfmetﬁamﬂemchhmd)mehhanaaﬂ 193, ¢EXaNRLEe title
coppaund @%@hﬁ‘ﬁﬁo}l ggg(@ﬁds@s( 14”33% ; 093.)111% B )
2 s S L B e s

(1}E’G&E) ld$270‘®412 QJI6, 248 7.26a1.89 (A, mp 7:471(11) s), Bt r(dH §)oB.8wi(1H,

acetate (4 5nL), nin the.c [ .

. Sl el Sk 180 WA oy BSd s g (e EBiy fibin
after concentration, a residue which was purified by
preparative LCM5S to give the title conpound as a
colourless solid. mzpxENPEE4318-29 [Mr H +, RT =
@eﬁ%{ﬂ kit D%Al\éf&% c%d?ne%—lcgfb%xbl'fk ot fph&[l&hvlcarbamoyl 2-(S)-

pytTariie- 2= car DOXyI T C dacl
(1-(S)-benzyl-2-(R)- hyl@hfrﬁi@xhxa)anndeRyl car banoyl et hyl
amde CI N~ HOHH NHODO n: PrO)oyIam'ne (16L,
0.19mvol ) was added to a solutl n of 3-(S)-[(5-chloro-

1Hpyrrolo [2,3 -c]pyidine-2- b\onyl) am no]
- 2- (R) - hydr oxy- 4- phgny I ¢ aci ( EXAMPLE 44,
40ng, 0.1 Inmol), 46. 0. mmol ), DI PEA

(41L, 0.24nmol) and EDCl (25i ng 713mmol ) in DWVF
Ll A 10 oty < BBl L1
hydmhlopldb i(Prepelratyonp8, ailat) O daZirﬁDdBl)tim DM éarhiydroust Jnel) was

adqlﬂ ](f)ﬁ%lg{:g §71f@1ﬂ’| érlé A 0| s %X?_’Hﬁ gmg)(Preparatmn 6& I\[J*-OZO
0.114mmol). To the stirred solution was added HOBt.H,O (0.017g, 0.125mmol) then,
after 10min, EDCI (0.026g, 0.136mmol). The reaction mixture was stirred for 16h at
room temperature then all volatiles were removed in vacuo. The residue was
partitioned between CH,Cl, (50mL) and water (50mL). The layers were separated
then the aqueous layer exiracted with CH,Cl, (3x20mL). The combined organics
were washed with brine (30mL), dried (MgSO,), filtered and concentrated in vacuo.
The residue was dissolved in CH,Cl, then purified via flash column chromatography
(Si0,, CH,Cl, then methanol : CH,Cl, 1:19, v/v) to give the title compound as a pale
yellow solid. 8y (CDCls): 2.63 (3H, s), 2.77 (3H, s), 2.97 (3H, s), 3.11-3.25 (2H, m),
5.34-5.44 (1H, m), 6.85 (1H, s), 7.20-7.33 (6H, m), 7.34 (1H, s), 7.83 (1H, d), 8.78
(1H, s); m/z (BES*) =351 [M+ H]"; RT = 2.36min.

EXAMPLE 120
5-Chloro-1H-pvyrrolo[2,3-clpyridine-2-carboxylic acid [1-(S)-(4-fluorobenzyl)-2-(4-

methoxvypiperidin-1-yl)-2-oxoethyl]amide
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The foll ow ng conpounds were prepared according to the
met hod of EXAMPLE 128 from

W@2ENe4006- chl or o- | H pyrrol o[ 2, 3-c] pyri di ne- 2- PEF/082094/)16243
- amno] -2-(R)-hydroxy-4-phenyl butyric acid and the
appropriate amne. Exanple Structure RT (mn) nmz C
NI OH H129 H Ng, NH2 2.87 373.26 Oo - 117 W
2004/ 104001 PCT/ US2064/ 016243 a | H OH H 130 H Npn
N ~ - OH 2 89 417.317 OHCI? N~ 1 OHCH3 "'", "''OH
3.09 417.32 131 H O ON N\Pd(lL oH " " 3.23 401.29
132 HO 0O ci N OH N', Nw 3:03 $H33 133 HO O a N~
| HOHH 134 HN 3.20 427.34 ci

F

To a solution of 2-(S)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-
carbonyl)amino]-3-phenylpropionic acid (EXAMPLE 42, 150mg, 0.42mmol) and 4-
methoxypiperidine hydrochloride (Preparation 68, 86mg, 0.57mmol) in DMF (5mL)
was added HOBt (66mg, 0.43mmol), DIPEA (0.23mL, 1.34mmol) and EDCI (102mg,
0.53mmol). After stirring at rt for 12h the mixture was added to diluted brine (100mL,
water/brine : 1/1). Extraction with ethyl acetate (4 x 25mL), washing of the combined
extracts with brine (50mL) and drying (MgSO.) gave, after concentration, a residue
which was purified by recrystallisation from methanol to give the title compound as a

colourless solid. m/z (ES¥) =459.38 [M + H]"; RT = 3.40min.

EXAMPLE 121
5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carboxylic acid [1-(S)-(4-fluorobenzyl)-2-(3-

(R)-methoxypwyrrolidin-1-y1)-2-oxoethyl]Jamide
Cl

Nij/}j\( o

| H\)J\

N

u 0 I\D N
AN

To a solution of 2-(S)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-
carbonyl)amino]-3-phenylpropionic acid (EXAMPLE 42, 104mg, 0.29mmol)
and(R)-3-methoxypyrrolidine hydrochloride (Preparation 70, 40mg, 0.29mmol) in
DMF (5mL) was added HOBt (44mg, 0.29mmol), DIPEA (0.15mL, 0.88mmol) and
EDCI (66mg, 0.344mmol). After stirring at rt for 12h the mixture was added to
diluted brine (100mL, water/brine : 1/1). Extraction with ethyl acetate (4 x 25mL),

washing of the combined extracts with brine (50mL) and drying (MgSO.) gave, after
concentration, a residue which was recrystallised from acetonitrile to give the title

compound as a colourless solid. m/z (ES") = 445.31 [M + HJ"; RT = 3.36min.

EXAMPLE 122
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NA ", | OH 135 HN' 3.22 441.37 0 O ci MNH OH 136

N,, NJ 3.19 413.32 0 0 a N- OH"" 3.65 449.34 137 H
W@2®400400t 118 WO 2004/ 104001 PCT/ US2004/ 016243PCTUS10042616243

138 HNg' N---~3.09 427.30 Ocl OH NOH139 HN N

3.12 443.33 00 C OH NI O4"'" " 2.87 443.33 140

5 —Ehﬁ)rg-lH%vero (2',3—%%&%65—%‘50)&1@ adill [#d)38-f1fdebenzyl)-2-(3-

(S)-methoxypyrrolidin-1-y1)-2-oxoethyljamide
cl

N\_/ T 0
L

To a solution of 2-(S)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-
carbonyl)amino]-3-phenylpropionic acid (EXAMPLE 42, 53mg, 0.15mmol) and (S)-
3-methoxypyrrolidine hydrochloride (Preparation 72, 20mg, 0.15mmol) in DMF
(5mL) was added HOBt (25mg, 0.16mmol), DIPEA (764L, 0.44mmol) and EDCI
(34mg, 0.18mmol). After stirring at rt for 12h the mixture was added to diluted brine

(100mL, water/brine : 1/1). Extraction with ethyl acetate (4 x 25mL), washing of the
combined extracts with brine (50mL) and drying (MgSOa,) gave, after concentration, a
residue which was purified via flash chromatography (silica gel,
dichloromethane/methanol, 95:5) to give the title compound as a colourless solid. m/z

(ES") = 445.34 [M + H]"; RT = 3.34min.

EXAMPLE 123
3-(S)-[(5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carbonyl)amino]-2-(S)-hydroxy-

4-phenylbutyric acid methyl ester

Cl

5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (Preparation 18,
170mg, 0.86mmol) and (3S,25)-3-amino-2-hydroxy-4-phenylbutyric acid methyl ester
(Preparation 21A, 174mg, 0.83mmol) were coupled under similar conditions to
EXAMPLE 43 using HOBt (142mg, 0.93lmm01), EDCI (200mg, 1.04mmol), DIPEA
(0.32ml, 1.87mmol) in DMF (10ml). The crude product was purified by
chromatography on silica gel eluting with hexane / ethyl acetate (25:75) to give the
title compound as a colourless oil. 8y (CDCls): 3.04 (4H, 2dd), 3.74 (3H, s), 4.36 (1H,
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cl NOH """ " OH2.91 457.30 142 HO O cl M OH
0'-"OH 143 HNp N 3.21 471.40 0 Ocl NI OH("-N

wQ@Zob4b4p1 NJ 2.63 456.39 9 0 0 0 HO 1™ Cl PT/O6206M16243
145 HN NJ 2.57 442.37 0 0 O HO k-U9V\D
2004/ 104001 PCT/ US2004/016243 C1 N | 'O 146 N NJ

br 039005 4R R e g ¥ty FEOp8 1’%‘38?0%(33%3“? T

Ol%&?&;@}@maﬁpd according to the procedure outlined

ow from
5-chl oro-1 H pyrrol o] 2, 3-c] pyri di ne-2-carboxylic acid
(Preparation 18) EXAMPLE 124

3-(S)-[(5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-2-(S)-hydroxy-4-

phenylbutyric acid

Cl

H
N., OH

3-(S)-[(5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-2-(S)-hydroxy-
4-phenylbutyric acid methyl ester (152mg, 0.39mmol) was hydrolysed in a similar
way to EXAMPLE 44 using sodium hydroxide solution (0.44ml, 1N, 0.44mmol) in
methanol (10mL). 8y (ds DMSO): 2.83, 2.95 (2H, 2dd), 4.19 (1H, d), 4.52 (1H, m),
5.75 (1H, br s), 7.10-7.33 (6H, 2m), 7.68 (1H, s), 8.54 (1H, s), 8.72 (1H, d).

EXAMPLE 125
5-Chloro-1H-pvyrrolo[2.3-c]pyridine-2-carboxylic acid (1-(S)-benzyl-2-

dimethylcarbamoyl-2-(S)-hydroxyethyl)amide
Cl

N/ g OH
RSN
H

Dimethylamine hydrochloride (7mg, 0.085mmol) was added to a solution of
3-(S)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-2-(S)-hydroxy-4-
phenylbutyric acid (EXAMPLE 124, 30mg, 0.080mmol), HOBt (14mg, 0.091mmol),
DIPEA (31uL, 0.18mmol) and EDCI (18mg, 0.094mmol) in DMF (3mL). After the
addition of DIPEA (14ml, 0.080mmol) the mixture was stirred for 12h before adding
to diluted brine (100mL, water/brine : 1/1). Extraction with ethyl acetate (4 x 25mL),
washing of the combined extracts with brine (50mL) and drying (MgSOs) gave, after
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and the appropriate amne. To a sol ution of
5-chl oro-1 H pyrrol o] 2, 3-c] pyri di ne-2-carboxylic acid
w@ 200320400m0l , 1.5 eq) in 1:1.2 DVF / DCM (2 m PCT/HEBI4/016243
(0.16 mmol, 2 eq) was added, followed by
PS-carbodiimde (0.16 mmol, 2 eq). The reaction

co%ﬁ%&ﬁfo% X\?e% cﬁf@%‘?&h ‘&19%&%? Béf ﬁ*@?ﬂ%\s%oﬂé(g%/ﬂgge A RBtiNe
compaunidiasa colouriessesoliels ne'h @RS =oA0dr28i [ght H] TEORT =ahe6min.
unreacted starting material acid were scavenged with
MP-Trisam ne (0.36 mml, 4.5 eq). MP-Trisam ne was
added to the reacti opXAXIMIE126d the m xture shaken
for 5h. The resm was filtered and washed with a
] INE h2-casbaxyilio ac1d'hk«(&)7henz‘dr2p(mﬁwdroxv—3-
concentratedto |vet . ouct1 1.de. Exanpl e
Structure RT (i 4 TFREEES " N H 2. 47
456.2 [MrH + 0 - ¢R0 WO 2004/ 104001 PCT/ US2004/ 016243
cl 0149 "H~ 3.51 4 .S[MH—I] o C 150 H "~ 2.57
426.3 [MtH + O 3 oy IOFD@NN'A" | 2.53
456.3 [MrHH+ O = L,N'N I\CI 152 H NON 3. 26
454.4 [MH+ OO a H g o)

Pyrrolidine (7pug, 0.084mmol) was added to a solution of 3-(S)-[(5-chloro-1H-
pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-2-(S)-hydroxy-4-phenylbutyric acid
(EXAMPLE 124, 30mg, 0.080mmol), HOBt (14mg, 0.091mmol), DIPEA (31uL,
0.18mmol) and EDCI (18mg, 0.094mmol) in DMF (3mL). After stirring for 12h the
mixture was added to diluted brine (100mL, water/brine : 1/1). Extraction with ethyl
acetate (4 x 25mL), washing of the combined extracts with brine (50mL) and drying
(MgSOy), gave, after concentration, a residue which was purified by preparative
LCMS to give the title compound as a colourless solid. m/z (ES") =427.31 [M+H]';
RT = 3.27min.

EXAMPLE 127
5-Chloro-1H-pvyrrolo[2.3-clpyridine-2-carboxvlic acid [1-(S)-benzyl-3-(3.4-

dihydroxypvrrolidin-1-y1)-2-(S)-hydroxy-3-oxopropyl]amide
ij( OH (j-
OH

cis-3,4-Dihydroxypyrrolidine (Preparation 23, 9mg, 0.087mmol) was added

to a solution of 3-(S)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-2-(S)-
hydroxy-4-phenylbutyric acid (EXAMPLE 124, 30mg, 0.080mmol), HOBt (14mg,
0.091mmol), DIPEA (31uL, 0.18mmol) and EDCI (18mg, 0.094mmol) in DMF
(3mL). After stirring for 12h the mixture was added to diluted brine (100mL,
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NN O 153 HN H-0OH 2.94 401.3 [MiHH+ o C "\ |/ Y
3.11 441.2 [MtH+ 154 HN"N O OH |~ C 155 H N 2.97
wa20044040btkH + 0 o\ IN NHz C N O O 156 N | PCT/US2084/016243

2.9 454.4 [M+H + 0 -121 WD 2004/ 104001
PCT/ US2004/ 016243 ¢l ", O 157 HN " OH 3.04 441.4

wit%n‘% 1915) Extra@dn% th dcla@ﬁt@l\ﬁfg{gzﬂg%) 3vafsl|i«ﬁi fthe(bo@lbined
3.42 4

emats 3V1[h|\bﬂ116—|(5 OmL) and drying (MgSO4) gave, after concentratlon a res1due
which was purified by preparative LCMS to give the title compound as a colourless

solid. m/z (ES") =459.29 [M +H]"; RT = 2.87min.

EXAMPLE 128
5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (1-(5)-benzyl-2-(R)-hydroxy-2-

propylcarbamovlethyl)amide

n-Propylamine (16uL, 0.19mmol) was added to a solution of 3-(:S)-[(5-chloro-
1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-2-(R)-hydroxy-4-phenylbutyric acid
(EXAMPLE 44, 40mg, 0.11mmol), HOBt (16.4mg, 0.11mmol), DIPEA (41uL,
0.24mmol) and EDCI (25mg, 0.13mmol) in DMF (3mL). After stirring for 72h at
room temperature the solvent was removed in vacuo and the remaining residue was
purified by preparative LCMS to give the title compound as colourless solid. m/z
(ES") =415.34 [M + H]"; RT = 3.10min.

EXAMPLES 129-147
The following compounds were prepared according to the method of

EXAMPLE 128 from 3-(S)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)-
amino]-2-(R)-hydroxy-4-phenylbutyric acid and the appropriate amine.

Example Structure RT (min) | m/z

129 N “[ E””’ 2.87 373.26
(o] o]
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Ocl N\ HON, 3.17 413.3 [MH + 161 NOCo C N

/ HONS3.15 461.3 [MtH+ 162 N O S02 C N O 163
waziohtiododi ~ 3. 12 427.3 [MtH+ o OH CI N~ o 1PdI/HiS2004/016243

NCH'' .~ 3.34 415.3 [M+tH + o0 - 122 WD 2004/104001

PCT/ US2004/ 016243 cl - / N~1 0 10 165 H ""L 3.45

A A1 ')rn/ll l

443 MH+—0—=ct—\ 66 N1 3706 427. 4

[M+H]+ cl N /67HNH3143833 MrH + O
A Way
130 [ EN\/\OH 2.89 41731

H
131 H ’ "o’ 3.09 417.32

132 N ”[ E”\ 3.23 401.29
o] o]

133 N ” v/ 3.03 413.33

N " 3.20 427.34
134 N X

Y 322 | 44137
135 ; 0

136 N ”[ E“D 3.19 41332
(o] [s]

' H
137 N "@ 3.65 449.34
[o] o]

- 118 -



cl N\
169 H

W@ 2@4404odA-H] +

397.3
a N

168 H N 0-- 3.17 454.3 [MrH + 0 " nmo
N"~0 2.94 426.3 [MiH|+ O = CNHC N / 3.37

cl o

170 HN Na O F C O 171 H N H BCBUS2004/016243

[M+|—|]+ ocl 172 t~JHy N 3.39 314.2 [MeH + O
/ 0cl -123 WO

H3.7334.2 173 HN I [MH+

200410640 GJ. PCT/ UDLUULH 016243 C N=7T=N"H 369 3 174
"t 3.24 [I\/H—|] EXAMPLE 175 5-Chlloro-I H p| yrrolfo[ 2
3-c] pyri di ne- 2-" )gyl°f'c®>0| d
[138 (4{benzyl oxyp ﬁerl e 3.09 42730
Cl
— SOH
W W
139 N ”[ ED 3.12 44333
[s] (o]
Cl
— OH
Ny 7 1 = o [j
140 § ”[ E” 2.87 44333
o] o
Cl
N\ / \ H oH O
N, N
141 N [ E 3.41 441.32
o} o
cl
- OH
Ya " oH O
142 N [ E 2.91 457.30
(o] - 0
Cl
WA ! OH O/\OH
143 N “ 3.21 471.40
(o] o]
cl
N/ WL e
144 DS . 263 | 456.39
[o] ¢ J]\
HO
o]
Wa 9 oH OH
145 N o 2.57 442.37
o} e}
N
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yl)-1-(S)-(4-fluorobenzyl -2-oxoethyllamide CIl \ H O~
N/ NN N N O0=F To

wG2@hhotot | H pyrrol o] 2, 3-c] pyri di ne- 2- car boxy| PCT/E81004/016243
[1-(9)-(4-
fluorobenzyl) 2- (4 hydroxyplperldln 1- yI) 2-oxoet hyl ] a

L N ANDL

A-te—(EXAMPEE S, —50ng,— O+ mmot )11 anhydrous DVF
(3nL) |under ar o was adde benzyl brqgm de (161,
0. 13nmol ) fol | owedlbyy s d hydri de {( 6. 3n6g, D. 16mmpl )
ddél tHe reaction $fi or 16h. Sql veht® was*tehoved
in vaguo and the resi d artitioned |between ¢t hyl
acetatle (2 x 20nmL) and er (20rrL) The organi c

fractilons were washed with 1M HCO (20n) NaHCOOB (P X
20nL) |then briye (2 x 20m_)0 dri ed (I\/gSO4) and the

sol vent renov V@c o de mat erii al was purified
biy7 chriomat ographw geI wth 316 484.37

di chl dr onet hane/ mettha (9 1) as theg eluent to give
the tijtle conpound as off-white powder. m|z (ES) =
535. 33 [ M+ H] +; = 3.44m n. EXAMPLH 176

I-T2-(S5)-[5-Chl oro | H pyrrol o[ 2, 3-c] pyridi ne-2-car bony
| am no] - 3- (4-

f 1 uor ophenyl ) pr opi onFXAMBEESH48el74- car boxyl i ¢ acid Cl
N\ NOHJLNOH HHO O F - 124 WD 2004/104001
PCT/ US2004/ 016243 To a sol ution of

1- [ 2F{eIpHOwirgoaipduhds wte hedpated, adeailing tb dhaygro@edure outlined
car bonyl )am n

belogu frany 3 e@papé%!m%[aércdmf}lm Bearteptic adid SPrmpyntion 18)
EXAMPLE 239, 48ngy, 0.l I THE
m?%e%#ﬁ?ééﬂ%ite %Jggitggrll(\/l sodi um hydr oxinge sol umtTFo% I(g 1
Imk, 0.1 Immol) and the reaction stirred at rt for 3h.
Sol t d .al
par {103 BHIEROL L LA B e eSO o el (42
mﬁxo?qrg-éqg idhe. ?H)Wluﬁdl\@gﬁ% RIS, 2BE) was added,

acrdified to and organics were
foBowedloy BS- qarHOdllenﬂw(IO Hoemel,& 4@ ’xPthaEt)lon mixETs was shaken for

1§&S¥ 36%]%& gbﬁ%{]rgegpég Jgmol, T%&I) %’r\f ﬁ@hf’{d?&l)(ééslédﬁ‘e& The

reaction mixture was shaken overnight. HOBT and unreacted starting material acid

were scavenged with MP-Trisamine (0.36 mmol, 4.5 eq). MP-Trisamine was added
to the reaction mixture and the mixture shaken for 5h. The resin was filtered and

washed with a solution of 1:1 DMF/DCM (2x4 ml). The filtrate was concentrated to

give the product amide.

Example Structure RT (min) | m/z (ES")
Cl
— o
N/ 1w 7 N
148 an\(”\)\ﬁf 247 | 4562 [MH+H]'
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removed in vacuo. The crude material was crystallised
fromethyl acetate/petroleum ether to give the title

w@orpoudl as a white powder. mz (ES) = 473. 30p¢ViES1dD4/916243
RT = 3.20m n. EXAMPLES 177 and 178 were prepared in a
simlar way to EXAMPLE 176: EXAMPLE Amine nmlz RT

(M) THO 177 @ 4737293726 N HO O 178 473.373.33

I NJ EXAMPLE 179 etic acid
1-[2-(, S) - f 5- chhef a: |- pyf ol of 2 .
34%] pyri di ne- 2- carb ;@’%m nol - 3- (4- || vbtophefiA3 IMHH]
propi gn || pi peridin-4-3 ster NHO04O0 O [/ F|The

titl ejconpound was prep d from
5-chlgro-1Hpyrrolol 2 3-clpyridine-2-+—¢

—3=-¢] ar-boxyHH-e—act
[1-(9)|-(4-fl uorc enzyl) 2 (4 hydr oxypi peri di ny1-yl)-
oxoethyl] -128% qp 104001 PCT/ U$2004/ 016243

aph de |( EXAMPLE 5) hg ution of tlhe 3$7rt i Azs. eV

¢
2.

(50ng,| 0. 14mmol) in° Pous pyridiine (2nl) |under
argon |was added acetic ydride (I m) and thg
reactijon stirred at rt over 4h. Solvent was renpved in

\1%4

vacuo |and the rude mat eri al dissol ved in ethyl
acet ate (30m.) ani gs were washed wth 1M HC
(Zx15nL wat €l en brine (2xlI5ny), dpkedyig
( SO4) and sol ve‘htore |n vacuo The resi|d u(gﬁ[vvas]
purifiled by chromatogr3g
di chl oromst hane/ met hano (99 1) as tlhe eluent to give

the—ttt lI e uuupguuu as a white pOWder mz (ES) =

487. 26 QZQPTW 3.3 8mn. MRLE 180
5-Ch|oroIH- r r|d|ne 2-lcar boxyl ijc aci d
[182( 4-|ami noployeru %Yi r,]ﬁpy 3.26 y 454 4 [M+H]T"

(S)- (4-f1 uor obennyl ) - oéﬁhyll amdeci 0 4 'I ~/°
NN

Cl

N\-—/ | H 9
153 Quj\(“\;)\u/\/\w 294 | 4013 [M+H]'
o =

N\ / | H
154 y “\)LO\ 3.11 441.2 [M+H]

155 Y OY 2.97 4544 [M+H]*
o £ 0

N7 1 = Q 2
156 N N%"O)J\N*ﬁ 2.9 454 .4 [M+H]+
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H - NH,

O~ F To a suspension of

{1-[2-(5)-[(5-chloro-| Hpyrrol o[ 2, 3-c] pyri di ne- 2-
W@ 200800Mpb1) ani noj
-3-(4-fl uorophenyl) propi onyl ] pi peridin-4-yl} carbamc

aC|d t

ent - butyl ester (EXANPLE 230,

PCT/US2004/016243

500ng, O.

92mmol )

di oxan
for 48
wes hed
as the
(ES)
di ssol

thanot—(i2nmt)—was—added—=a—sotuti
e (0.69 D=\2. 76nnn|) and the re
h. The ré i pgjpreci pitate wa
wi th et hyl ¥ afetatle Jt gi ve the
hydrochl ori de $ as a pale vy
444.16 [M + H &~RT =
ved in saturated sadiumbicarb

2.65m n.

o of 41
acti on sf

titPe ¢
el | ow poy
The prd

nate—sol

VI HC

wer .

in
irred

s filtered and

bbbl
m z
duct was

ut i aon
O

Sol ven
di ssol
t{ygoug
the ti
444. 32
prepar

t was re d in vacuo and the
ved in TH #e sol utio
h celite an renoved in
tle conpound a% 3
[M+ H +; RT 2. in. EXAWPU
ed according to EXANPLE 180 fro

VE | ow powder|.

crude nmat
n was fil
vagpo td

mz
ES 181- 18
mt he

(ES

)

eri al
tered

4Q7.V pI+H]

9 were

approp
PCT/ US
N/ \

? N

H \

riat e Boceprotected am ne: 12
2004/ 016243 EXAMRLE Structure
N 181 H o% \EW NHZ F

182 H NHZ 43@. 35 gﬁBG

NHZ 430.39 2.62 /\(:F a o

I F G

6 WO 200
niz RT (n

o N
Cy3m o

4/ 104001

nn) C O

406 3 %%f

160

cl

3.7

411.3 [M+H]"

161

3.17

413.3 [M+H]"

162

3.15

461.3 [M+H]"

163

3.12

427.3 [M+H]"

164

3.34

415.3 [M+H]"
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HCI

N 184 HO "NHZ 430.34 2.73
H '"NHZ 430.38 2.69 F Q |
woidlo44da0B87 2.65 F C N
444.41 2.59 F C ON

\ N O _G\hi

/| FC O NNo N 185

NH186 H o
NJL O ~NH N N H 18FCTHiU82004/016243
HN N, NH N 188 H HC 444. 37

2.84 F - 127 WO 2004/104001 PCT/ US2004/ 016243 C H
FONA—r—N—NNH—N"1I85+H 44424 2778 F EXAVPLE
190 5{Chl oro-| }-%(rrol of 2 3-c] pyri di ne- 2-car bpxylic
acid 12- (4-di acetyTlari nopfperi din- .
1651 ) {1- (S) - (4-f | doroBengyl ) - 2- oxoet hyl 13-4&ni de*4? ]
\' 0 =\©
cl
Ny 7 T 9
166 N OHE)LU"” 3.06 427.4 [M+HT
cl
N\_—/ o
167 N! on\/u\u/a 3.14 383.3 [M+H]"
cl
N\_/I “\)OL
: i 3 [M+H]
168 Y D‘NFO 3.17 4543 [M+H]
Cl
Ny 7 | *
169 N o“\)’\{/\f 2.94 4263 [M-+H]"
N\—/ 1T » §
170 N o“\)\@\ 337 429 .4 [M+HT*
cl
Ny / T NJL/Q .
171 YUY 3.57 397.3 [M-+H]
172 o, Ly ; 3.39 314.2 [M+H]"
" o]
cl
N 334.2
173 {14 3.7 T
N
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N/ NND-NO Hp = 0O F Prepared from
5-chl oro-1 H pyrrol o] 2, 3-c] pyri di ne-2-carboxylic acid

WO 2004464001 PCT/US2004/016243
am nopi peridin-1-yl)-1-(S)-(4-fluorobenzyl)-2-oxoet hyl
]am de (EXAMPLE 180). The conpound was synt hesi sed

accorging to EXAVPCE 179 and purified Dy preparative
HPLC tlo give th itle conpound as a|white poywder. niz
(ES) 486.28 [MY C@RH + NHA] +; RT|= 3.18min. 3693

BEXAVPLE 191 5- Chl of oYl F gy ol of 2 3.24
3-c] pyri di ne- 2- carboxyll cid [M-H]*
[1-(9)]-(4- quorobenzyI)oz (4-
nmet hyllam nopi peri di n- 1- yI -2-oxoet hyl{l amide ¢l o N/

N'NN~ Hp To a solution of
5-Chl oro-I H pyrrol o[ 2,3-c] pyridine-2-carboxylic acid
(1 (S) (4-f1uor obenzyEXAMPLE 175

I

0. 13mol ) in y@ﬁ?-t(SﬁM—ﬂuderdrﬁf}D—)z M‘c}ﬁ&ﬂ]@ﬁﬂde phenyl t hi ol

(145L, 1.4mmol) foll owed by potassi um carbonate
(230ng, 1.66mmol) and the reaction heated to 50C for

24h. To the mxture was added diethyl ether -128 WO
2004/ 104001 PCTE%E?)/\%}@@J& | On) and 1M HC
(15m.) and stirr W 9m n The Jorgani c | ayer was
separ at ed and washed wi ©h & efore
conmbi ni ng the aqueous | ayer he sol n was

basified to pHO with solid p si um car bonate and
extracted with ethyl acetate (foChL) Organic |ayers

wer erCRRioReR dF- WM{Q i biridiné-DRafbd%F0Ehdid ands)d@i ed
( Renoval he solvent I n_vacuo ﬁfOVIded t he

enagi) %Kédwdroxaplpaﬁdmf F-yDwinexasthyblagnide ( IEQE*S) S@mg,

0 ﬁ?%a@@eﬁ i R 32 8L e R BF Ol Sl B
0.HGmaH @&Q}V@é@l ‘tgféoﬁgmtl B?dnd%qti B 0. Ti6ghnRdT) &nc?the%atcﬁbn stirred

stlrrlng for he sol vent was renpved in vacuo to

foiy] Ghe Solviamt wist ﬂemocf@dmowdo ard theecsigup rretifiencd dstveeentoting
= 3
sodaTprg ol B douERlneg ofeitis Byt il astél v 1

HGr (Qbmug gqiz%}im@ez (Zgil Qbﬁli%} |t11.26ﬁ bk @ x 20mL), dried (MgSO,) and the
uor opbenz -2-
SOL@IIWII@W%WH?I ’ﬁﬁ?) éweaiahwas purfiesl Ryiuempiopraphy @e silica

gel with dichloromethane/methanol (9:1) as the eluent to give the title compound as

an off-white powder. m/z (ES") = 535.33 [M + H]"; RT = 3.44min.

EXAMPLE 176
1-[2-(S)-[5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-(4-

fluorophenyl)propionyl]piperidine-4-carboxylic acid

Cl 0O
AN H
I N N
m \)J\N OH
H o 3
\@\ (o]
F
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ci o HN N~N HH F Prepared according to EXAMPLE
191 from 5-chloro-I H pyrrol of 2, 3-

wa@ekynogdne- 2- car boxylic acid | PCT/US2004/016243
1-(S)-(4-fluorobenzyl)-2-(4- {[methyl-(2-
ni tr obenzenesul f onyl ) am no] rret hyI }pi peri di n-1-yl)-2-ox

oet I vyt t armati ons
4romt §4&a¢|§? S%EQ ﬂg3ﬂ shn

onEt yIplperl car boxylic
caMnﬁl)immb} Bdﬂﬂuoasﬂlenyls;trapmnyﬂ@lpmcbne; Atcprbopylic peEdymethyl

es (X NPLE 246, 455 Pkl o) 1P 3 s g M ol

h ro%e)f%r E.lét rgﬁzil‘(@)_l 'lf_'nQJ 9[13:;&1’1(9} M thekdaetidn stirfdabacyt for 3acalvent

wisyremoxgdoipnrokd dlidihe cmd)enzaim @ﬁlﬁl;f/uope%bﬁt‘aéerbihethyle@er N

el S 58 B R G i

pHéQS‘iévggi 2§4 51@1 dﬂﬁ@&gaﬁlmgmre bkt%adﬁaif intd ?hﬁcaeemfe (2x 20mL) Organic
I ox rrol i1 dl ne uritti catl o \"A

laﬁm vyﬁm %mbalpﬂ%&déﬁ’ ased withhrise @i@éﬁ%ﬁe&?ﬁé‘t Y Elon (@4 selyent

1‘61618 % v%lr#oe r"thg%?}/cﬁ ﬁ%%élye{swﬁﬁ@m&ﬂ%rﬁéﬂﬁp a&ftite/p%ﬂe@m

etl@ﬁ%@vEtﬁeQﬂtléedﬂi;bdmmd-ab bhiterpololb m/z (ES™) = 473 30 [M+H]"; RT
3 clpyrldlne 2-carboxylic acid
=PR0my. (4- 1| uor obenzyl ) - 2- oxo-
2-(4-trifluoromethl piperidin-1-yl)ethyll amde ci N~
~I H+ NN HOF F
EXAMPLES 177 and 178 were prepared in a similar way to EXAMPLE 176:

EXAMPLE Amine m/z RT (min)
HO
177 . 0 473.29 3.26
TSN
o
HO
178 , 473.3 3.33
TSN
EXAMPLE 179

Acetic acid 1-[2-(8)-[5-chloro-1H-pyrrolo[2.3-c]pyridine-2-carbonyl)amino]-3-(4-

fluorophenyl)propionyl]piperidin-4-yl ester

m¢
O
L

The title compound was prepared from 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-
carboxylic acid [1-(S)-(4-fluorobenzyl)-2-(4-hydroxypiperidin-1-yl)-2-oxoethyl]
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F F To 4-trifluoronethyl piperidine (17ng, O.11lnmol)
was added a solution of 2- (S)-[(5-chloro-
wo ebopyrodool o[ 2, 3- c] pyri di ne- 2- car bonyl ) ammi no] - BET/652004/016243
fl uorophenyl ) propionic acid (EXAVPLE 228, 40ng,
0.11mmol) in DMF (400L) followed by a solution of
amidaTEXAEVIPLLE %). T3uisoltipn ofitheltariddfh)dedfiting,i Mddihmod) in

anky it P bt 8455 STEoR T PRBACEHE AP RYIraAhAd the
readfInVEitfed Wos JvermY &d1veRt WASHhovEd S fichE GndBleSrh@d mWRSial

purified by crystallisation from THE/ petrol eum et her

disgodvegli in ethtyh ecatite (FnelgnPogandcsagera wayledd with gM\Iggﬂ (2x1 E@)L),-
497.2 +: = 3.,50m n. MVEL 195
waigy (st athen b8 Tas o Vs et sebsft SRR e e,

& bPshrBihg di @h@rola%’%hdﬂ%vrﬁeth 1(99
Theggilgtﬁgﬁlé? ggt?on >?THF/ Pt[%gFa ggmﬂg 3.43 196anﬁN(I\/DF2

as the glugntzo gve thintitle gompoyrdrs 3 vghitspowdey. m/ZJ(E6 NIA87.26 [M +
) PCT/ US2004/ 016243 198 HN " CH3 MDP 471.3

H] 9‘34%%8% H\\F MDP 447.27 3.37 200 HN' /NH2 NDP
472.3 3.03 0 HN 201 MDP 473.32 3.09 OH 202 H\\ cH,
MDP 472.29 3.08 0 0 203 HN MDP 528.38 3.3 N 204 HN
H2 0 MDP 472.3 3.09 EXAMPLE 180

5-Chloro-1H-pyrrolo[2,3-clpyridine-2-carboxylic acid [2-(4-aminopiperidin-1-y1)-1-
(S)-(4-fluorobenzvl)-2-oxoethvllamide

To a suspension of {1-[2-(S)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-
carbonyl)amino]-3-(4-fluorophenyl)propionyl]piperidin-4-yl} carbamic acid zerz-butyl
ester (EXAMPLE 230, 500mg, 0.92mmol) in methanol (12mL) Was added a solution
of 4M HCl in dioxane (0.69mL, 2.76mmol) and the reaction stirred for 48h. The
resulting precipitate was filtered and washed with ethyl acetate to give the title
compound as the hydrochloride salt as a pale yellow powder. m/z (ES") = 444.16 [M
+H]"; RT = 2.65min. The product was dissolved in saturated sodium bicarbonate
solution. Solvent was removed in vacuo and the crude material dissolved in THF
(30mL). The solution was filtered through celite and solvent removed in vacuo to give
the title compound as a yellow powder. m/z (ES™) = 444.32 [M + H]"; RT =2.59min.

EXAMPLES 181-189 were prepared according to EXAMPLE 180 from the

appropriate Boc-protected amine:
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0 205 0 MDP 501.32 3.55 HN OO0 206 MDP 487.3 3.57 HN
207 HZN ~O MDP 488.34 2.75 HN\ 208 NMDP 488.4 2.59
woRee420000VDP 502.38 2. 77 0 -131 WO 2004/ 10400HCT/US2004/016243

PCT/ US2004/ 016243 HN''-~ 210 V__ZN- CVDP 527. 37 2. 47
N~ 0 211 HN /N MDP 486.29 3.09 212 --NI MDP 460.4
EXAVMODE| H NH 2 21Gnidive 458. 36 3. 18 il HN|O 214{'11‘(591)

53045—-3-—52—H-0-HNBD-0—215 VPP—530—45 N =
H HN (N 3 0217HN~p\I\/DP
544. 48 3. A
181 Nl 4583 2.66
Cl Q
AN
\ H
NI N N\E/U\N, Z HCI
182 oo X - 430.35 2.66

N\ /
= /
Z,

183 0 \4 N, 43039 2.62

Q

Z—

N\ 7

N

|-
ol

184 "o \: : “NH, 430.34 2.73
F
Cl 0
X \ H
TN
185 "o \¢ j NH, 43038 2.69
F
Cl (o]
X H NH
SNy
186 oo X HC! 44437 2.65
F
Cl (o]
~ H NH
] N N /C/
Ne AN \/U\ﬁ
187 0 X 444.41 259
F
Cl (o]
X
\ H S\
mN\:;)LN H
188 Ao 3 444,37 2.84

HCI
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zN' v 218 H1 %H MDP 458.35 3 0 0 219 HN N O- MDP

544.46 3.61 0 G Chronatography (DCM MeoH 220 473. 33
W@2008/104000 98: 2) p-/ Chromat ography (DCM MeoH PRI/USH004/816243

N_2 N 98:2) 502.38 3.43 O -132 WD 2004/ 104001

PCT/ U82004/ 016243 222 HN N o~ Trituration (EtQAc)

CQAN- 1

03039 65 223 HN—)—gfrTturati on (ErCAC) 45832 Z. 8
224 Prepﬁ%ﬁ%%\ N --\ 225 N/
Crystallig \Qmj“ 2.62 N EXAMPLE 226

51g6hl Qr o- | H pyr'r of o] ri di ne4Acar boxyl i &74ci d
11 -(9)-4-fl uorobenzi@- 0X0- [2-pip eragzin-1-ylethyll
amdejci NO 0O N NH HIO O F Prepared

accordi ng to EXAMPLE 180 from 4-[2-(5)-[5-chloro-I1H
pyrrofro [ 2,3

- ¢] pyri di ne- 2- car bonyl ) am no] - 3- (4-f | uor ophenyl ) propi o
nyl ] pi perazi ne- 1-

EXAMPLE 190
5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid [2-(4-diacetylaminopiperidin-
1-y1)-1-(8)-(4-fluorobenzyl)-2-oxoethyl]amide

B G
o
F .

Prepared from 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid [2-(4-
aminopiperidin-1-y1)-1-(S)-(4-fluorobenzyl)-2-oxoethyl]amide (EXAMPLE 180).
The compound was synthesised according to EXAMPLE 179 and purified by
preparative HPLC to give the title compound as a white powder. m/z (ESH - 486.28
[M — CH;CO.H + NH,]"; RT = 3.18min.

EXAMPLE 191
5-Chloro-1H-pvrrolo[2,3-c]pvridine-Z-carboxylic acid [1-(S)-(4-fluorobenzyl)-2-(4-

methylaminopiperidin-1-yl)-2-oxoethyl]amide

CIWH\)J\ C>— \
Ol

To a solution of 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (1-(S)-
(4-fluorobenzyl)-2- {4-[methyl-(2-nitrobenzenesulfonyl)amino]piperidin-1-y1}-2-
oxoethyl)amide (Preparation 76, 82mg, 0.13mmol) in acetonitrile (6mL) was added

phenylthiol (145pL, 1.4mmol) followed by potassium carbonate (230mg, 1.66mmol)
and the reaction heated to 50°C for 24h. To the mixture was added diethyl ether
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carboxylic acid tent-butyl ester (prepared according
to EXAMPLE 222). Purification gave the title conpound

w@sg00a/199b1 ow powder. mz (ES) = 430. 34 [ Mt H] HPCTRUS2004/016243
2.56m n. EXAMPLE 227 2-(S)-[(5-Chloro-IHpyrrolo

[ 2, 3-c] pyri di ne-2-car bonyl )am nol - 3- (4-

T T e R

an@wWashéd Wit ®pHC (ﬂ Mc)dmﬂomgpohbufﬁ)@ﬂﬂéla&uebm dayeng The solution

fl I t hyl
wipoetiad topHp SR 20l e BltappEaod e eaT E kb feetate
(2%6\}31973@% o) gl?ave%% g&ﬁbﬁlea |@asﬁ@d@ﬁﬁ%n@§2ﬂ0¥r%)| W dried
= = m n.
(l\/%md)’ll&rﬂ@m ofthe shlveifise m(tmpjovudp}_%,gherdgplgfdz)roduct as an off-

]?lﬁj%f‘%‘{?ﬁ efﬂf)%e(ﬁé 82,5'%{3 [gaﬁéj}oé,[s_ §§|7 min. A spall porgion of the

pradiet {(10oh® v@a@mun@d Mﬁleﬂfaﬁ@la(am) ane @Miﬂmg aldedEXAMRE Fhe

42 u3|n 2 S%t Sé‘ chl oro-1
sohytioprte @%d[ 2, Atter| hiyingifor d0mire therselygnt was 1eBPyed fruvdcrg & give
| +
GIACK R BLER B b Al €3 Eliok PO 2 e < us8 38
[M ™H) VR er2 6Mhie. aqueous | ayer was extracted with ethyl
acetate (3x) then acidified with 2M HO solution to
pH 2. The precipitate was filtered and washed

thoroughly with water p&QupgE1y title conpound as a
cream col oured powder. (E

5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid [1-(S)-(4-fluorobenzyl)-2-(4-

methylaminomethylpiperidin-1-yl)-2-oxoethyl]amide

Ch 0
AN H
OO
H o : N_
hOS
Prepared according to EXAMPLE 191 from 5-chloro-1H-pyrrolo[2,3-

c]pyridine-2-carboxylic acid [1-(S)-(4-fluorobenzyl)-2-(4- {[methyl-(2-
nitrobenzenesulfonyl)aminoJmethyl} piperidin-1-yl)-2-oxoethyl]amide (synthesised

according to Preparations 73-76 from the 4-aminomethylpiperidine-1-carboxylic
acid tert-butyl ester starting material). m/z (ES") free base =472.33 [M + H]"; RT =
2.80min. m/z (ESY) HCl salt =430.43 [M +H]"; RT = 2.72min.

EXAMPLE 193
5-Chloro-1H-pyrrolo[2.3-clpyridine-2-carboxylic acid [1-(S)-benzyl-2-(3-(R)-

hydroxypvrrolidin-1-v1)-2-oxoethyl]amide
cl

N\/\

0
H
N
N \)J\'\DOH
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= 362.24 [M+ H +; RT = 3.21m n. EXAMPLE 229
5-Chl oro-I H pyrrolo[2 3-c]pyridine-2-carboxylic acid

W 200¢4/10400di oxa- 8- PCT/US2004/016243
azaspi ro[ 4. 51dec 8- yI )-1-(S)-(4-fluorobenzyl - 2- oxoet hy
| ]am de cl HQ -jr NNNEHOO - 134 W

2004 cge
SIS 3y AL oo

ple@r o’n )Ia/drqxdpymﬁld(m ﬁuuﬁpaimem chromats goarihy usirigd

E 2 adde

aig oMt Ateynial s 3ok I TRer cllle R ite SBieboPiE B i,
wmmovaddPJra&r(Esb)rmm M[MneHKeRm 818m8n. 0. 13mMmol ) was

added, followed by DI PEA (23L, 0.13nmpl) and the

reaction stirred at rt for 16h. Solvent was renoved

in vacuo and the crude rtiti oned between

ethyl acetate (1 5nl) Eg%wﬁﬂég %@ 5m.). The organic
S4Cinaro- Wik ymmeis [Ro3} ciytidink M-biEb oxsicuicidoin -(Si-I16iudrobsmeil W PRoxo-

bi car bonat e Jl tion (2x20n), thzn brine (ﬁxzom_)

dri ed (wgsmﬁ—ﬁ%@—oﬁ%é—@!' - g 1 cuo
Purification by chromatography using

di chl or onet hane/ net hanol (9:1) as the eluent gave the

title compound as % pale yellow powder. (ES) = 487.30
[M: H }; RT = 3.28giny EXAVPLES 230- 237 were prepared
in
Pur

a simlar way tob LE 229: EXAMPLE Anine

rification mz RT (mMn 30"
ClllI1TL_LChromatography € 9:F1) 544.45 5.39 N
0 HO\ 231 (( Chrormtogr%h MeOH 9:1) 558. 22
3.67 HHN HN 232 Chronatog (DCM MeCH 9: 1)

514.28 2.67 233 HN1 N--\, OH Chror’Fat ogr aphy (DCM MeOH
9: L)ToAB&ifBRraméillyl p1§éﬂﬂn¥é3(l7ﬁq§ 611 eRRI1PRL RN d GREM:NR G-

9:1) 445.28 3.17
(S)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-(4-
fluorophenyl)propionic acid (EXAMPLE 228, 40mg, 0.1 1lmmol) in DMF (400pL)
followed by a solution of HATU (50mg, 0.13mmol) in DMF (400uL) and finally a
solution of DIPEA (23uL, 0.13mmol) in DMF (200uL). The resulting mixture was
stirred at rt for 96h then solvent was removed in vacuo. The crude material was

purified by crystallisation from THF/petroleum ether to give the title compound as a

yellow powder. (ES") = 497.23 [M + H]"; RT = 3.50min.

EXAMPLES 195-225 were prepared in the same way as EXAMPLE 194:

[EXAMPLE Amine Purification m/z RT (min)

HN o\/CHS
195 Crystallisation (THE/PE) 501.26 3.43

0

OH
196 HN MDP 4593 3.13
o}
197 NQ MDP 512.37 2.77
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235 HN Chr omat ogr aphy (Et OAc/ PE 3:1) 427.35 3.5 -135
WO 2004/ 104001 PCT/ US2004/ 016243 OH 236 prep. HPLC
waz®440902 HN 237 HN,/ Chromat ography (Et OAc)PAI/BSD04/016243

3.31 EXAMPLE 238 5-Chl oro-1H pynol o[ 2

3-c] pyridine-2-carboxylic acid [2-(1, 1-di oxo-1, 6-
tht-orprphalt=—4=yt
1- (S)t (4nT1 dorolwenzyl ) - 2- oxoet hyl | am de N~10

I\]ngJ go aned ag¢cordi ng Mg)tPEXAI\/PLE :!Zgjq‘l'éom ety
2-(S)t[(5-chlo?o-1 pyrrol of 2, 3-
CHpyridrne-2=car bonyt yam noJ - 3- (4-1 1 uorffophenyl ) pr opi on

i@oacld ¢ LE 228) and tiniponor phol i\nexi21- di oxdde
(Preparati 7. PBurification by trityration With

et hal it e—corpound—as—a—fpae—yeHow
powder . uf = @79.024 [M H +; RT = 3.417min. EXAMPLE
29 11[ 2\(S/~(5-Chl oro- | H- ¥PPr ol of 2 472.3 3.03
3-c] pyridine-2ecarbonyl )am no] - 3- (4-
fluorophenyl)preptgnlytptpertdire—4——carboxyttcracid
methyl egtex I \ HO NNNom HOO \\,D-r OF
Progpal ed@ﬁ'r\gi@ng to EXAMPMBPP229 from| 47332 3.09
2-(S){[ (5-chl or@yl K pyrrol of 2, 3-

i c acild,(EXAMPLE, 228) and pi peri di ne-4 b
amed et M/@S@el} Rydr ochl oMD¥e ( Pr epar|at47d4d
Purifiicati on by chrjomat ography using etjhyl
_acetafe/ petroleumether (70:-30)3—-as—the 136—WO
2004/ 104001 YPCTAUSA004/ 016243 el uent dave the |t i
cgipound a “gilme yel | ow pemsper. nlz (|[ES)2838487
+ H +; =) 3. i . EXAVMPLE 240 was prijepared i|n
simlar to EXANPLE 239:

204 HN\3)§ © MDP 472.3 3.09

205 \3)50 MDP 501.32 3.55
HN
o b
206 MDP 4873 3.57
b

clpyridi ne-2-carbogyl)anm no}-3-(4-fluoreo

/\/\
207 | O MDP 438.34 2.75
HNQN
208 MDP 488.4 2.59
10
\
HN/\\N
209 - [ \\\\ MDP 502.38 2.77
O—.
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0 C
H| +

w@2@kpyoddi ne- 2- car boxyl i c acidly -benzyl - 2- (4PCT/US2004/016243
hydr oxypi peri di n- 1-yl

NN”’

ONON HOF mz (ES
RT = 3.88nin.

487. 35

[ M+

EXAMPLE 241 5-Chloro-| H pyrrol o[ 2

- 2- oxoet hyl ] am de cl

N~

[",~NHOOOH The title conpound was prepared

NO

accorgrng—t 0 EXAVPOE 229 Using 2-(9) -
[ (5- chH®r ol rrqgl o[ 2, 3-c i di ne- 2-|car3gRyl|) amng]
-égphen po iomi-c lacid ( LE 42) and&g'a
4- hydrioxypi peri‘ding. Purification by chromatogriaphy
using| di chioropet qane/ met hanol (9: 1) ds the elluent
gave themtith@Jg;npound as range powgely Nz (s&9)
28057 138N H+ RT = 2. oo EXAVPLE: 255
5-Chl gro-I FFpyrrolg[2 3-c]pyridine-2-carboxylic acid
[2-(2-Car banmoyl pi.pgri di n-1-
ybie- | 1SN <T| dor dbenzyl ) - 2 oet hyl | |[aniéet Cl 2.65
OZ,/|[NHZY N~ HNNN HOF - 137 WD 2004/ 104001
PCT/U$2004/ ULREA3 [TO a sol ution of
pi peri|di né=2¢carboxyl i c aci d ani de hydrjochl ori de
(Prseparationl 80, 24ng, O0.17mawl ) in DVH (3%3k Aas 3.18
added |2- (&%~ [ ({5-chljoro-1 H
pyrrollo[ 2, 3cc} pyri di ne- 2- car bonyl ) am nd] - 3- (4- f|l uor oph
enyl)propionic aci (EXAMPLE 230 52png— 0 4mpl)
fol |l own HATU (5. 6ng, 0.1 7mol) and DI PEA |(63L
0286 mol agd the [reactionnzi rred at |rt5%ocks 16h. 3.52
Sol vent wasNT erdved
HX::] f 3.46
215 / MDP 530.45 .
BN
H
o\ o
216 N j MDP 498.4 3.23
L
217 /@ O/k MDP 544.48 3.61
H,N
218 " N MDP 458.35 3
MO
7N\ P
219 HN\\//N’(O /I/\ MDP 544.46 3.61
o\/O\
220 Chromatography (DCM/MeoH 473.33 348
HN@ 98.2)
O——/ Chromatography (DCM/MeoH
221 HN/ \N_< 502.38 343
NEVAR 98:2)
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in vacuo, purification via preparative HPLC gave the
title conpound as an off-white powder. mz (ES) =
wa7Z@43d40piv+ Hl +; RT = 3. 19m n. EXAMPLE 243 PCT/US2004/016243
5-Chl oro-1LLpyrrolo[2 3-c]pyridine-2-carboxylic acid
{1-(S)-(4-fluorobenzyl -2-[4-
(2=methoxyethoxy) piperi dim- 1=yl t-2-0xo¢t hyl amjde cCi

NN [ I;I—Q @ F-O~Thet|tle corrpOL nd rep d
at@or glinng w—@ﬁéﬂ E 22§l (304g) -%’ﬁ‘?%rc ¥
Hpyrio I}}E—Z 3-@] py1 i di ne- 2- car bonyl )am no] -3- (4- fI uor o

phemHprepiontc—acta—(EXAMPEE228) =

43,2 FeC ekye¥Toxy I of pesglag BHECH Origen | s
(%—7’rep ratian 82). Furlflcatlorg by ‘chr orpat ogr aphy usi ng
di chl or onet hane/ metthanol  (95:5) as the el uent gave

t he t|tI/§_Rorrpound as an of f-white powder. m z |( ES)
593. 26 “[“\Mt/ RT (= 3. 31midp HPEXAMPLE 244488.35 2.63
5-Chl ¢oro-1Hp_ ry[2 3-clpyridine-2-carboxylic acid
{1-(S)-(4-fl uorobenzyl)-2-[4-

( 3- nef] hg@ opoxy) pi peridin-1-yl]-2-oxgethyl am de ci
NI O N o OV The title co und (was..prepare
a¥%Sor di ng O“EQ%NPLE 2§@Stﬂéﬁaﬁ"g‘ (‘X@) ] S %2

met hoxypr opoxy) pi peri di ne hydrochl ori dg, synthdsi sed
fromthe appropriatie starting materialls (Preparations
81 and 82). Purification by chromatography using -138
WD 2004/ 104001 PCT/ US2004/ 016243

di chl or onet hane/ net hanol (9:1) as the eluent gave the

title conpound as an oEKAMIPLE 2280Wder. mz (ES) =
517 36 [I\/Hr H]+ RT 'd3 41m n. %XAI\/PLE 45 "

[2(4 acetylamnop (i djin- (S)
(4-f1 uorobenzyl -2? e ik

Prepared according to EXAMPLE 180 from 4-[2-(S)-[5-chloro-1H-
pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-(4-fluorophenyl)propionyl]piperazine-1-
carboxylic acid terz-butyl ester (prepared according to EXAMPLE 222). Purification
gave the title compound as a yellow powder. m/z (ES")=430.34 [M+ H]"; RT =
2.56min.

EXAMPLE 227
2-(8)-[(5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carbonyl)amino]-3-(4-

fluorophenvpropionic acid ethyl ester
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ci NHO HNNOO QF To a solution of acetic acid
(7.5L, 0.13mml) in DVF (5nL) was added EDCI (33ny,
w@24meob) , HOBt (19. 5ng, 0. 14mmol ), PCT/US2004/016243

5-chloro-I H pyrrol o[ 2,3- c]pyridine-2-carboxylic acid
[2-(4-am nopiperidin-l-yl)-1-(S)-(4-fluorobenzyl)-2-

oxoet hyl ] am de (EXAHPLE 180, 70ng, O.l6mmvl) and DI PEA
(57L, 0.33mmol), an he reaction stirred at rt for

16h. Sol vent was remngv in vacoo then crude materia

partitioned between ﬁ a '&:‘Qgﬂ\ e £l 5n) and water (1
5m.). The organic | aye S v&asr?ed w t h NaHCO3
(2x20m.) and brine (2x30nL¥, (MySO4) and the
sol vent renoved in vacuo. Purifi on by

chromat ography using dichl oronethan®e/ met hanol (95: 5)

\Adlh%pﬁ‘%}? %Uor&l?é’ ® %%%B%PLE@I%T@?{HH%@SL%eWMmMB et

es’t'ﬁthﬂaith]Bmﬁe irste@h lod Lephe&ylpgpnmleﬁ[ﬂ ester hydrochloride.

Clara%%fcép-éﬂ% %ﬁéf@}#ﬁo\é@ﬂlﬂ? asq y%}qu Rgxz/%%r. m/z (BES") =390.27 [M

+fﬂtfﬁ1ugr30n%ﬁyl) 2-oxoethyllamde c/ NDHNNN HO
\%-F The title conpound was prepared from
5 chI oro-1 H pyrrol o] 2, 3-c] pyri di ne-2- carboxylic acid

[ 2- (4- am nonet hyl pi per (S)-(4-fl uorobenzyl
)-2 - 139 WD 2004/ 104@%@1‘%04/ 016243
oxy ethyd) [egrCHrd-EXAMREIE0 220 Jpkteding B0c drb @yl Yatréno]-3-(4-

appropriate piperidin-4- ylnet hyI carpamc acid

tent-butyl ester). L parative HPLC
gave the title co und as a white powder. mz (ES) =
500.38 [M+ H +; RT . ' EXAMPLE 247
(0]
H
NEJLOH

The title compound was prepared according to EXAMPLE 42 using 2-(S)-[(5-
chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-(4-fluorophenyl)propionic
acid ethyl ester (EXAMPLE 227). Solvent was removed in vacuo and the residue
taken into water. The aqueous layer was extracted with ethyl acetate (3x) then
acidified with 2M HCI solution to pH 2. The precipitate was filtered and washed
thoroughly with water to give the title compound as a cream-coloured powder. (ES™)

=362.24 [M + HJ"; RT = 3.21min.

EXAMPLE 229
5-Chloro-1H-pvrrolo[2.3-clpyridine-2-carboxylic acid [2-(1,4-dioxa-8-

azaspiro[4.5]dec-8-v1)-1-(S)-(4-fluorobenzyl)-2-oxoethylJamide

Ci

) ULN&
L
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5-Chl oro-I H pyrrolo[2 3-c]pyridine-2-carboxylic acid
[1-R)-(4-fluorobenzyl)-2-(4- hydroxypip

w@edioditenodt yl ) - 2-oxo ethyll amide C1 0O N N No PEI/Os2004016243
O F The title conmpound was prepared according to
EXAI\/PLE 1 from 5-chl oro-

(b D i ot (- SR AL RORBIEY 5 fofife-2-
af“"%?‘%fﬁ*F‘S???éﬂfsf‘ébh?%‘%“?lf’z%'@“‘@wﬁﬁfﬁ%“?E e el one
0. oo M sy AR RIS (e o AR 4B Tresacgion
Stlﬁ%? ?A}q 0 fiinUg! rﬁpé&ﬁ%ﬁ? E%?letné %latgl @9%{2 ri@nﬁﬁol?w@@h&ied

ow powder

fo@o&&i%}ﬂD@%m 248 ndimol) and the reac‘uon stlrred at rt for 16h. Solvent
{[2-(S)-F(5-Chloro-1Hpyrrolo[2,3-c cPt})/rl di ne- 2- car bony
wasyremay o vgcz(czlandf thg @;:L)élﬁ m%al partitioned between ethyl acetate

a I{qﬁfhgd"gégq P@%p&)aghéégl}g @q@ gmsm&@rxﬁﬁ%m Hc@gélauon
(151L), eodmﬁﬁﬁunﬂomms sqlupa2ad0mty thed ibrige (b(ZEKAD)P@lEecQQ\@gS O4)

from2-(S) chl oro-1
and ospl T Frenp e v 1 Paiicabin b9 el ihophengAs -
dl(%{l aﬁe/ﬁﬁa'ﬂgan() %hezaﬁént%ﬁa: the title compound as a pale

am nopi perl i ne-1- -car boxylic acid tert-butyl

yeHeWepovx(dl@r €Pahat 4BR3@EY + Iy RTich28win. by chr onat ogr aphy

using - 140 WD 2004/104001 PCT/ US2004/ 016243

di chl or oi net hane/ net hanol (95:5) as the eluent gave
EXKMP]LES 936-‘25‘1? W_I_p@ﬁa@d Red SimMRE koW (o BRIEVIPIE 224:ES) =

82m n. EXAMPLE 249
5 ChI oro I H-pyrrol 012 3-c] pyr| di ne- 2- carboxyl ic acid

[2_C\

T e | PR PR Tt [T G

230 ”'O\ /‘L Chromatography (DCM/MeOH 9:1)| 544.45 | 5.39

231 Chromatography (DCM/MeOH 9:1)| 558.22 3.67

HN
232 O\N/ﬁ Chromatography (DCM/MeOH 9:1)| 514.28 2.67

233 |MN N""\_—OH | Chromatography (DCM/MeOH 9:1)| 48838 | 2.69
O
234 O Chromatography (DCM/MeOH 9:1)| 445.28 3.17
HN
235 Chromatography (EtOAc/PE 3:1) | 427.35 3.5
=
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Hp F The title conpound was prepared according to
Preparation 82, from4-{[2- (S)- [ (5 -chloro-1
woR@ynewho [ 2, 3 -c]pyridine-2-carbonyl) am noPCFBS2004/016243

f I uor ophenyl ) propi onyl ]i net hyl am no} pi peri di ne-1-carbo
xyllc aC|d test - butyl ester (EXANPLE 248), to give
the—titt+e LQHI[JUUIIU gs thehydrochitoride galt as|a
yellow crystallinel|solid. mz (ES+) = 488.30 [ M+t H| +;
REg= 2. 86mi h—The prnoduct was, peissol ved i aisgat Gr ated

sodi um bi bonat e gol ution and extracted into éthyl

acet atle. i c solvent was rermved i njvacuo o give

thetiltl-e—conpound—as thc free—base—as—a T yettow

ppwden. n anN(Es) = 458. Sl hMirdllytedAl) = 4 825: N0 331
MPLE 25 Iorc-IH—pyrroIo[23 i

pyridunn’)garh xy-le—acidf2- (S {4 “ucrophen;l) 1=
[ met hyl (tetrahydropran-4-yl carbam)yl]et hyl }am de ClI |
\ W\\/O NN HpFT ound was prepared
accordi ng to EXAVPLE 2 rom2 ?g [(5-chloro-1

H- pS’-lehdﬂro—llI—]Zpﬁ’debm?f-Chhdeﬁ -k earbonyic)agid [Be(l.13dioxo-1.6-

(Preparatlon 88) n12 (ES) = 459 27 [Mt H +;, RT =
3.41mn. -141 WD 2004/ 104001 PCT/ US2004/ 016243

"EXAMPLE 251 din- 5-Thloro-I|Hpyrrolof 2
3-cl pyridine-2-carb Xy aci q,

[ 2- (4-di et hyl am nop r /\\/
1-yl)-1-(S)-(4- f1 uor obéhz I)\/U\N hyII amde C N

H ON/ N\W N N OaN N T

F

Prepared according to EXAMPLE 229 from 2-(S)-[(5-chloro-1H-pyrrolo[2,3-
c]pyridine-2-carbonyl)amino]-3-(4-fluorophenyl)propionic acid (EXAMPLE 228)
and thiomorpholine-1,1-dioxide (Preparation 77). Purification by trituration with
methanol gave the title compound as a pale yellow powder. (EST)=479.24 [M + HI";
RT = 3.17min.

EXAMPLE 239
1-[2-(8)-[(5-Chloro-1H-pyrrolo[2.3-c]pyridine-2-carbonyl)amino]-3-(4-

fluorophenypropionlylpiperidine-4-carboxylic acid methvl ester

Cl N o
N\ H
TN
H o = Ny
ol

F

Prepared according to EXAMPLE 229 from 2-(5)-[(5-chloro-1H-pyrrolo[2,3-
c]pyridine-2-carbonyl)amino]-3-(4-flucrophenyl)propionic acid (EXAMPLE 228)

and piperidine-4-carboxylic acid methyl ester hydrochloride (Preparation 78).
Purification by chromatography using ethyl acetate/petroleum ether (70:30) as the
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The title conpound was prepared according to EXAMPLE
35 from2-(S)-[(5- chloro-1
woR@ynewbo[ 2, 3-c] pyri di ne- 2- car bonyl ) am no] - 3- P@F/152004/@16243
phenyl ) propi onic acid (EXAMPLE 228) and
di met hyl pi peridin-4-yl am ne (Preparation 90).
y V. (e +
ehgag%é St 'uﬁé‘c&%{%@][ng%@c %et 16‘5&#5% rm%ftﬁs y h§7 32 [M
HP7RT 343 fddnind] +; RT = 2. 64nin, EXAI\/PLE 252
5-Ch|oro-IH-RyrroIoj2 3-c] pyri di ne-2-carboxylic acid
[1-(S)-(4-fluorobenzyl)-2-(4-
XIEME{)E 1AGR L REAT A Whylo N ARERID 2800y | ] ani de
ECI I zugﬁx%@ﬁkﬁgg&qﬁh Vﬂ%[y\ QF The title conpound
was prepared according to EXAMPLE 229 from 2-(S)-
[(5-chloro-1H pyrrolo P
[ 2, 3-c] pyridi ne- 2- car bonyl ) am no] - R (4-f 1 uor ophenyl ) pr

opionic acid ( 8)Han fperidin-4-yl

met hanesul f onami de M Otidd&l (Preparation 92).
Purification gave the title c ound as an off-white
powder. mz (ES) = 522.30 | +; RT = 3.29m n.

EXAVPLE 253 2-(S
(5 Chl or o- 1H-pyrro|o[23c]pyrldlneZCarbonyI) amn
m/(z](ES Doy A8 B HEM-wHT; BTop3.8Rintn.aci d met hyl ester - 142
WO 2004/ 104001 PCT/ US2004/016243 CI I N O N/ Nv
O- HO= DNTo a solution of

5-chl oro-I H pyrrol o 2, BxalNaPLERR41e- 2- car boxylic acid
(Preparation 18 185ny, O. 94mm|) in DI\/F (rrL) vv?%

adde&hioreS¥op B-C I A S)-henzyl-2-
met hyl ester rochlorlde 204ng,
0.94nmmml ) f ol I"OREGIBPE 8’%6% 1 gg’ and DI PEA

(740L, 4.24mmol), S\and the reactlon stlrred at rt for
16h. Sol vent was r ed in vacuo and the residue
partitioned between (30m.) and wat er
(30nm.). The organic | s~ —washed with water
(2x301), NaHCOB8 sol ut't ong (3%x4Oax) tA&Nn brine
(3x50m.), dried (MgSO™4) and t sol vent renoved in
vacuo. Purification by chromategfaphy

The title compound was prepared according to EXAMPLE 229 using 2-(S)-

[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-phenylpropionic acid
(EXAMPLE 42) and 4-hydroxypiperidine. Purification by chromatography using
dichloromethane/methanol (9:1) as the eluent gave the title compound as an orange
powder. m/z (ES™) = 427.35 [M + H]"; RT = 2.99min.

EXAMPLE 242
5-Chloro-1H-pyrrolo[2.3-clpyridine-2-carboxylic acid [2-(2-carbamoylpiperidin-1-

v1)-1-(5)-(4-fluorobenzyl)-2-oxoethylJamide
al

N 7

O§/NH2
(0] B

I H
H N\E/H\NQ
F

- 137 -



(Si02, EtOAc) gave the title conpound as a pink

powder. mz (ES) = 359.11 [M+ H| +; RT = 2.42m n.
wWE0MVREB0254 5- Chl oro- | H pyrrol o[ 2 PCT/US2004/016243

3-c|pyridine-2-carboxy|ic acid

(1-di net hyl car banoyl - 2-(S)- pyridin-4-yl -ethyl am de

Cl

pr egf Ar ae%olﬂé\t\cizoélgéféj\héﬁﬁné_%%% %%& élﬁ Bﬁ)ﬁ[ﬁ?g
(Pré&iuration 80, Mmguoudmnwnﬂ-)m@mo.m aﬁdc@?-&&h&(ﬁ)chloro 1H-

n-4- EXANVPLE 259

DYRRIP BT B s D BB D G OB Ry S P By
(E&;Agﬁ mm 23(@ gaﬁgL@lﬁ?ﬁﬁ )tEﬁﬁloE\}egl%) }m g5 @nfgs oqnmmon and
DIPEAL@BNL, EXéhRIoE), aﬁﬁthmsacpoﬁpmﬁtjaumfoa 1§hn$¢la¢ntww} r¢moved

EXAMPLE 254 -143 WO, 2004 040 P / Us2004/ 01624
in pgcug, Mcapomvw N‘epq;qatev famiéf glpfgmé M_an’_ﬁ -white

n. E@#p —Chiepp- | H-pyrrol o[ 2
P ?ﬁ pyr?%g‘r%e * cap@{xyllgRgm d [2-(1 4-di oxa-7-aza-
spiro[ 4 5] dec-7-

ly)-1-(S)-(4-fluor Obenél?él&ﬁéiﬁ%%t hylJamde G N O~

O NHO F To a suspen

52cKiSWo- 1 iryEl3ldpp. 8- d]b"wﬁlﬂﬁé Qlcﬁfbaxah@:ldﬂ’ 1 1-@5)Pe=Ruorobenzyl)-2-[4-
carbonyl)am noJ - 3-(4-fT uorop enyl %propl oni c ~aci d

( EXAMPLE 2@2gpe@oxygthoxy)piperiginl-yl2 cxpathyltamsds ) was
added DMIMM (78rgy, 0.27mmol) and the reaction stirred
for 5mn. To the ture was added

1, 4- di oxa- 7- aza- 8pi pef4. 5] decane (Preparation 94,

35mg, 0.24mmol) ra Lry \n/dLﬁ i nued for 16h.

Sol vent was i \\\
(j\,: O—

The title compound was prepared according to EXAMPLE 229 from 2-(S)-

[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-(4-fluorophenyl)propionic
acid (EXAMPLE 228) and 4-(2-methoxyethoxy)piperidine hydrochloride
(Preparation 82). Purification by chromatography using dichloromethane/methanol
(95:5) as the eluent gave the title compound as an off-white powder. m/z (BS") =
503.26 [M +HJ"; RT = 3.31min.

EXAMPLE 244
5-Chloro-1H-pyrrolo[2,3-clpyridine-2-carboxylic acid {1-(S)-(4-fluorobenzyl)-2-[4-

(3-methoxypropoxy)piperidin-1-y1]-2-oxoethyl} amide

Cl

The title compound was prepared according to EXAMPLE 229 using 4-(3-
methoxypropoxy)piperidine hydrochloride, synthesised from the appropriate starting
materials (Preparations 81 and 82). Purification by chromatography using
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removed in vacuo and the crude material partitioned

bet ween et hyl acetate and water. The organic | ayer
wor®4meehed wi th NaHCO3 sol ution (2x201L) t henP@r/USm®04/016243

(2x20m.), dried (MyS04) and the solvent renoved in

vacuo. Purification by chronatography usi ng

i,.chl oronet h an 95: 5 e
i P BB U SE R Aodfec il Bbts o e S i ort White
poéf%zr %i!fzk gfl]sw [M=+31 SORT k- 3 EAMPLE 257
Chl oro-1 H pyrrol o[ 2 c] pyri di ne- 2- car boxyl i ¢ aci d
[2 (3R 4R
dlhydroxypyrrolldln 1- 4-fl uorobenzyl) - 2- oxo
ethyl] am de I\Rjkél\llﬁ'ﬁ)zﬁ(sN OH HO OH F - 144
5)R10 04 - P40, ?-Gllﬂvkdﬂi&w/cﬁbﬁﬁ‘ﬂﬁ acih@- ﬁ4|-atde’ellammmmmddm-1-
was prepared according to
(3R 4R) - di hy dtblappidridugrabe rd| ng to
Preparation 23 fromthe comTer ci aI I y avail abl e benzyl
derivative). Additional crystallisation from nmethanol
gave the title compound as colourless crystals. mz
(ES) = 447.33 [ Mt . RT = 2.99m n. EXAVPLE 258
5- Chl oro-1 Hpyrrol 0(Z 3 clipyrii_di~re- 2- carboxylic acid
r2-(3-(S)-4-(,D dihydlroxypyrr -
-yl -1-(S)-(4- fluorobenzylo) eth C] amde OC |
NN~ NNOH HO =CH F%@Ltle conpound was
prepared according to EXAMPLE 229" using 3-(S)-4-
(5) -1 DYFLRYRHER! A RS LRI B IRAE1) 3¢ DMI (SHIL] as added
Preparation 23). Additional crystallisation from
EDEI (3ame] 0 gammcﬂ); HQBh:(IlQ Sogrpddminay Sedilerar IFEpyrrolof2,3-

c]pyr}/ utlea-l -%arbox%hc act EZ (4-?1?11110%1%6LM+ -1- 1-;1-&-(2-&09313@}19371)-2-

oxoethyl]amide (EXAMPLE 180, 70mg, 0.16mmol) and DIPEA (57uL, 0.33mmol),

and the reaction stirred at rt for 16h. Solvent was removed in vacuo then crude
material partitioned between ethyl acetate (15mL) and water (15mL). The organic
layer was washed with NaHCOj; (2x20mL) and brine (2x30mL), dried (MgSO,) and
the solvent removed in vacuo. Purification by chromatography using
dichloromethane/methanol (95:5) as the eluent gave the title compound as an off-

white powder. m/z (ES") = 486.27 [M + H]"; RT = 3.16min.

EXAMPLE 246
5-Chloro-1H-pvrrolo[2.3-c]pyridine-2-carboxylic acid [2-[4-

acetylaminomethypiperidin-1-v11-1-(S)-(4-fluorobenzyl)-2-oxoethylJamide

The title compound was prepared from 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-
carboxylic acid [2-(4-aminomethylpiperidin-1-y1)-1-(S)-(4-fluorobenzyl)-2-
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EXAMPLE 259 2-(S)-[(5-Chloro-1
H pyrrol o] 2, 3-c] pyri di ne- 2-car bonyl ) am no] - 3- pyri di n-4

WO 2004/1pt0opi onic acid CI HO N NNv OH H 0 BCDNS20041€16243
title conpound was prepared according to EXAMPLE 42
from2-(S)-[(5-

0 . ] ool 3-
o g e FXAGE a2y GLPLES BufineaGRbRRRY piRfiupl- =P
yhﬁé%érllcgi;lflgﬁ?lf_l_ B rte?fgﬁgﬁlz%éel{z: I\Pluﬂrﬂ_llcﬁ?%rgb%p@pﬁaﬁﬁﬁHPLC gavg the
i
titleeoppeang 99 » Shisg aovzderpwé%lﬁo 09%2[6@ il E%vaé finin
2004/ 104001 PCT/ US2004/ 016243 ci NHO t~-NN'" ' H

H O To a sol ution of
5- chI oro-| H pyrrol o[2 EXQA]M?UECBWE 2-carboxylic acid

( Pr epar at i on %drcﬂ&%end{?rﬂ-c}ﬁmkaeth\ﬂ]aﬁﬁ&é one (20'TL)

was added aqueous hydrochloric acid (InL, 1M. After
stirring under reflux for 3 days the solvent was
renoved in vacug The residue was distributed between
et hyl acetate (10 and sat U@ ated sodi um car bonate
solution (50ni). R the organic |ayer
was washed with bri dri ed~(HpSO4) and
concentrated to a resiuue wasS purified by flash
chr omat ography on silica gel @ . hexane / et hyl
acetate : 50 / 50) to give the t e conpound as
colourless solid. mz (ES) = 404.21 [M+ H +;, RT =

3. 58MiertitleeoanPuRd 264 p&p@t@klcapmrﬂiﬂgﬁy ESAMPLE 1 from 5-chloro-

”2‘?%%% 'ifipej”éil{:e%‘g 0)'(3'/190 &5 l%f)gl):(l {Ololxl%-) B4 55&515%'13/0'-3-(4-

fluorophenyl)-1-(4-hydroxypiperidin-1-yl) propan-1-one hydrochloride (Preparation

84). Purification by chromatography using dichloromethane/methanol (92:8) as the
eluent gave the title compound as a pale yellow powder. m/z (ES") =445.34 [M +
H]"; RT = 3.10min.

EXAMPLE 248
4-412-(S)-[ (5-Chloro-1H-pyrrolo[2.3-c]lpyridine-2-carbonyl)amino]-3-(4-

fluorophenyl)propionylimethylamino }piperidine-1-carboxylic acid tert-butyl ester

o}
Ch y /O\IJ\O
oo i |
Q
The title compound was prepared according to EXAMPLE 229 from 2-(S)-

[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-(4-fluorophenyl)-
propionic acid (EXAMPLE 228) and 4-methylaminopiperidine-1-carboxylic acid
tert-butyl ester (Preparation 86). Purification by chromatography using
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N~ HOHdHNI \' ON To a solution of
5-chl oro-1 H pyrrol o] 2, 3-c] pyri di ne-2-carboxylic acid
W@ Roepatoat i on 18, 296ng, 1.5 nmol) and PCT/US2004/016243
2-am no-|-pyridin-3-ylethanol (Preparation 98, 214ny,
1. 55rmo|) in DMF (1 Om) was added H(Bt (225ny,

iR em D OZy B e ve e S sl DR

yelNe3 pbRaEY 8z (I5'Y &c3e.481a + B, rléBFdL@mlhen taken up in
THE (1501.) and washed with di luted sodi um hydr oxi de
solution (1M 501) and brine (2 x 50nL). The
sol ution was dried (I\/qf%g%i ncentrated to an oil
that was further purifie %mlleqgsh chromtgﬁraphy on
SiChlea- GBbyfrelol®hicipyDige:2- n@hm‘lml acid [@a(S)-(4-flyonophe
triethylam ng V. as of f - V\,hlte
solid. 6H (dénetBRierda ' SS9 ), 5.75
(1H, d), 7.15 (1H, s) 7.37 (1H dd) 775 (2H, m,
8.47 (1H, m, 8.57 (1H, s), 889(1H appt), 12.24

(1H, s); mz (ES)c H:271mn - 146
WO 2004/ 104001 PCT%/\E I\/PLE 262

5- Chl or o- | H- pyrrol oF2 3] ®yri dilne- 2- car boxyl i ¢ acid
(2-(S)-hydroxy-I-(S)-

nmet hoxynet hyl - 2- phenyl et hyl ) a CLNI OH \NN H
HOO/ To a solution of

(Pr 515‘811 b gkﬂ{% ‘P‘E%.%Sar%% oircﬂ*lg? %Qnﬁ(%eﬁr’ gi fo‘% ydi[2-
(SYA(SchrEd- QH(% ;3 ¢]by12d1ne 2-carbonyl)amino]-3-(4-

MU MR A e I PRty PR
(E&%l\ﬂ%ﬂb 24%9 %&g}i%l the ?gﬁ %unﬁzag Qﬁ@hydrdch'f@ﬂf El'Eoéa)t as AffeBbw

rring a m xture ‘was add
crﬂtdllbﬁeesd)hﬁr mVue(ESI})@ #58.30 [lbt-eH] mrFez 86i|r1111) ThEptqdaettW@n

o BB S by BB o W sGppgLeee
Orgéﬂdb‘ %&%ﬁ%%&x?m% %M@rg% @e t1t1% %Hﬂi)b@ﬂiﬂ 41k 130B83e as a

rine fol | oned by ryi ng over nagnesi um
yeKar phatier. nya @S AFt458. Bdncedtlr;RT 512-82missi due whi ch was
purified by flash chromat ography on

EXAMPLE 250
5-Chloro-1H-pyrrolo[2.3-c] pyridine-2-carboxylic acid {2-(S)-(4-fluorophenyl)-1-

[methyl(tetrahydropyran-4-yl)carbamoyl]ethyl } amide

Ty
Q

The title compound was prepared according to EXAMPLE 229 from 2-(5)-

[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-(4-fluorophenyl)propionic
acid (EXAMPLE 228) and methyl(tetrahydropyran-4-yl) amine hydrochloride
(Preparation 88). m/z (ES") = 459.27 [M + H]"; RT = 3.41min.
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silica gel (eluent: ethyl acetate). The title conpound
was obt ai ned as colourless solid. 6H (CD30D): 3.37

W@ 34189001 3. 34 (1H, dd), 3.66 (1H, dd), 4.53 (RET/USH0)/016243
5.03 (1H, d), 7.15 (1H, s), 7.25-7.45 (5H, 3m, 7.68
(1H, s), 8.58 (1H, s); mz (ES) = 360.22 [M+ H]+;, RT
= 3.12m n. EXAMPLE 263.5%- sd.H pyrrol o[ 2
3-c] pyridi ne-2-car box F%@E@%?‘Wf -(S)-hydrox rr

5 !jhic%oqu{thol@mﬂtﬁlhﬁme)ﬁﬁarﬁ@xvh@ acly [BH(@-dikathy]lamibbpiperidin-

HOOHTo a solutlon of

5-chl or o- | H py L pF (213
[1-(19)-
(tertbutyl di met hyl sil anyl oxynet hyl ) - 2- oxo- 2- phenyl et hy

'] am de (Prepar &t £47 WD 2004/ 104001

PCT/ US2004/ 016243 % in THE (1 Ol) was

added acetic acid (60L) ra et ab anmoni um

fluoride solution (I, 1IMin rt. After

stirring for 3h the reactlontzzEZure was di stributed

bet ween et hyl acetate (|oom_) and mat er (30nmL). The

organi c | ayer was separ at ed i rin

( 50, titlerqogepopng) 5ed preparsd ae%m B89 Pﬁhggé _EWOPB‘ZJ-(SD-[@-

, E oA .

o I T ¥ B, B PRI 0A o e Sponic
acEXANRA M PG 238)Chidatimethipiparidal-{y2 amine (Preparation 90).

3- di ne- lic, aci .
PiicBoT nr&;zvﬁamiﬁ???ws 5 ompoupgf 5 ardier coelalige

solid Cﬁl/z'\éEB**)Q 472.34 [M+ H] RT = 2.64min.
5- Chl or o-1 H pyrrol o[ 2, 3-c] pyri di ne-2-car boxyl i c acid

(2-(S)-hydroxy-1-(S)-

met hoxynet hyl - 2- phenyl (EXAMPLE 262, 101ng,
0.281mmol ) was oxidi s@%ﬁiﬁs ated in a simlar way

5 OhIBF & PH o] 2 BOdipyisding-2 RasdsoxViE héid [1-(S)-(4-fluorobenzyl)-2-(4-

methanesulfonvlaminopiperidin-1-y1)-2-oxoethyl|amide

I|c acid

Cl x 0

o}
DR PN %70
NN H N H/ N
H =

F

The title compound was prepared according to EXAMPLE 229 from 2-(S)-
[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-(4-fluorophenyl)propionic
acid (EXAMPLE 228) and N-piperidin-4-yl methanesulfonamide hydrochloride
(Preparation 92). Purification gave the title compound as an off-white powder. m/z
(BS") =522.30 [M+ H]"; RT = 3.29min.

EXAMPLE 253
2-(8)-[(5-Chloro-1H-pvrrolo[2.3-c]pyridine-2-carbonyl)-amino]-3-pyridin-4-yl-

propionic acid methyl ester
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peri odi nane (240ng, 0.566mmol) in DCM (l10nL). The
title conpound was obtained by recrystallisation of

W0 b@4aoqa0e product fromnmethanol. mz (ES) = 3BCI/Bg20pMH6243
H +; RT = 3.18m n. EXAMPLE 265 5-Chloro-I H pyrrol o[ 2
3-cl pyri di ne- 2- car box Iic acid 2- oxo 2-pyridin-3-

ylethyl)am de ci R \H Oi Oi N To a
sol ution of racemc E)J\
5- chl or o- IFprrroIo[E 7 ne?2- carboxylic acid

(2- hydr oxy- 2- pyri di n- 3- yI etFPyI) de ( EXAMPLE 261,
80ngy, 0.253mml) in dry THE (20 ) was added
Dess-Martin periodi nane (307ngy, 0FM4mmmol). After

o it DR isd of drirp B g <RI A §huBak i Blcha
(P\ﬁ}eléﬁgg?%gﬂ?/ Ngtblfﬁr@?% smﬂ%dlpﬁ)nm%mg ggglfli%eﬁgﬂ}%nmo -3-

pyRdT 4gbponiosiceryBmethighesterdydrochbymds (Besparation, P37 04me,

|
o gt T el APV R o) AR CABE S AR et
and Qe ﬂéﬁ@tf&ﬁ@ﬁﬁg@ Bt 1€ B6rOGRAS 61vERCEs)reb dedodivaeud &Qhﬂh): resdie

a solution which was concentrated after dry

pagtiipsal between ethylasetatm(30mlpsad N@&r&&@ﬂa}/ The é’§$ﬁmc layer was

waRG A AP IR o MaE, Blusich ELURID) (MutncTBLBGAR),

dridll ZM éh lggr@? z:tlrﬁ tBd Ec;l%?lg [r‘gﬂh%‘l’ﬂtc)ilﬁn vrBla'uolf rl])gljlﬁ_Eagi;rl’l bymﬂggﬁhﬁﬁy
(SJ(QZ BiQdersave ﬁwaaanp@up@)ag aye rv@wé? 2135% EEAN! ﬂ‘f(ﬁ
H]@lh%p;i_%lgnPEA (155L, 0.89mml), HOBt (43ngy, 0.28mol)

oro-|1 H pyrrol o[ 2, 3b] pyri di ne-2-carboxylic
acid (Preparation 110, 50ng, 0.25mmpl) was added to a
stirred solution of 2-(9).-anino:-N, N-di net hyl - 3- phenyl
pr opi onai ni de ]&M{I}JE Zﬁ
5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid (1-dimethylcarbamoyl-2-(S)-

pvridin-4-vyl-ethyl)amide

cl x ¥ 0O
\
mN\g)\N/
H o H l
O
=N

The title compound was prepared according to EXAMPLE 253 from 2-(S)-

[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-pyridin-4-yl-propionic
acid (EXAMPLE 259) and dimethylamine hydrochloride. Purification by preparative
HPLC gave the title compound as an off-white powder. m/z (ESH=372.13 [M+ i
RT =23 l(min. |

EXAMPLE 255 was prepared in a similar way to EXAMPLE 254:
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hydrochl ori de (Preparation 8, 61lng, 0.27mmol) in DM
(4mL). After 5mn EDCI (63ng, 0.33mpl) was added and

wWao b@4nemet i on stirred for 22h. Purificati on byPCDUS2UN4/016243
chromat ogr aphy (Si 02, 95:5 C}ECJZ/NEOH) afforded the
title conpound. mz (ES) 370.93 [M+ H +; RT =

3.62m n. EXAMPLE 267 Chl oro-1 Hepyrrol o[ 2

3-b] pyri di ne- 2- caﬁm%w

[1-(S)-(4-fl uorobenz (S): h@xypyrrol i din-1-yl
-2-oxoethy]anide \ HO O R') fNN\\ N = H O The
title conpound was prepared acc@wg to EXAMPLE 266
but using 2- (S)-anmino-3 -(4-flu phenyl )-1-(3

m/zdgﬁ/) %ﬁ%@szg@ﬂéﬁ% prggdfgéﬁ[ﬁdé 149 VO

(Preparation 103) instead of
2-(S)-ainino-N, N-di net hyl - 3- phenyl  propi onani de
hydrochl oride. mz (ESE RRE. [M+ H + RT =

g' MWO of 23 gvn _1}160 Eocar I_ol'xeﬂé 5(911% ?1 4-dioxa-7-aza-

val UU)(

[1-(S)- @ﬂnémlmﬂ&b’ﬁﬁmw M#(fﬁ:mrd’b%ﬁi&ﬂ)@{ﬁixbethvﬂamlde
eridin-I-yl)-2-oxo ethyll amde NO ,_ )-NOOH C N\

N HOThe title conpound was prepar ed according to
EXAMPLE 266 but using 2-

(S)-arrino-S-(4-fIL¢ yl)g1-§4- /onyplperldln- I
-yl)-propan-1 -one Jhydr (Rreparation 20)

i nstead of 2- (S) am n -I\Ih\l- i met hy\-2- pheny|

propi onam de hydrochl ori de. Punifcation by col um
chromat ography (Si02, 9:1 CH2 I\/EO—|) gave the title
compound. mz (ES) = 444.91 [Mk H#, RT = 3.55mn.
EXAMPLE 269 or

3- bl kRR ﬁlbﬁpﬁ%s?@ eé\?r 5@%@@% -PW°1°[2 3-c]pyridine-2-

cag}o §’§ ]f3' q&oﬂ&ﬁﬁl@g&?xg)gm ac?dL LEXRMPLE &2§J80mg,

0. 22mmol) in ethanol (6mL) was added DMTMM (78mg, 0. 27mm01) and the reaction

stirred for 5min. To the mixture was added 1,4-dioxa-7-aza-spiro[4.5]decane
(Preparation 94, 35mg, 0.24mmol) and stirring continued for 16h. Solvent was
removed in vacuo and the crude material partitioned between ethyl acetate and water.
The organic layer was washed with NaHCO; solution (2x20mL) then brine (2x20mL),
dried (MgSOy,) and the solvent removed in vacuo. Purification by chromatography
using dichloromethane/methanol (95:5) as the eluent gave the title compound as a

pale yellow powder. m/z (ES") = 487.21 [M + H]"; RT = 3.50min.

EXAMPLE 257
5-Chloro-1H-pvyrrolo[2,3-c]pyridine-2-carboxylic acid [2-(3R.4R)
dihvdroxypvyrrolidin-1-y1)-1-(S)-(4-fluorobenzyl)-2-oxoethylJamide

@

F

I
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O The title conmpound was prepared according to
EXAMPLE 266 but using 1-

WO 2004/B)40ai no- 3- (4-f | uorophenyl ) propi onyl | -[ 1, B¢HUswepen6243
n-5-one hydrochloride (Preparation 112) instead of
2-(S)-am no- N, N-di net hyl - 3- phenyl propi onam de

hvd . o :
(5 05E MG b opfdfy g biEfe e BecBlaifig LV IR AMPERRAUSRRY |
(3R EB)-dinydiokySyirr¢IMind-{prepalell acc@dingrto Prepargdion 23¢rom the

2004/.10400 / US2004/ 016 43 EXAi\/P 70.
comERgRC RIS B0 ST B hyhciHael 9yTafisRign fom asthenol
ga& ?18;61?18%00?31@?& oA edecrydtars. hi/z (ST 4l B Qo™ RT =
2%>mml oro-| H pyrrol of 2, 3b] pyri di ne-2-carboxylic acid

(Preparation 110, 60ng, 0.31mmol) in ethanol (5nL) was'

added 2- am noacet ophenone hydrochl ori de (58ny,

0. 34mm|) N-i net hyl nogxRMPDE 2684L, 0.67mmol) and

1’511198 , 0. 67mm| and the reactlon stl rred at
for j-€Hloro .m.l_,-,_. idh | D)

rt

X 0 WET 2 )
HC1(20m_) wat er (20m_) NaHCC3 sol uti on (2x2()1L)
then brine (20m_2jl before being gried (MySO4) and

sol vent concentrate Wwacto. [Purification by colum
chr omat ography (SN Ve Léy Et CAc then 97: 3
CH2d 2/ MeOH) gave the tiHtl@ ci np d. EXAMPLE 271
2-(S)-f(6-Chloro-1 Hpyrrol o[ 2 py | di ne- 2- car bons
am no] - 3- (4-fl uorophenyl) pro i c acid ethyl ester

N C NHO = To asolutlon of

6ch|oro|H—py 23b yr|d ne- 2- aci

(Pr s tieicombRies % SSSHIBE 0@%%&%35%% (8)-4-

r
(Sﬁﬂgf ﬁYg?Jrfbgjrl dﬁle H%g%'d%bgcgﬁ]ﬁ}g t@i’?%&arﬁﬁbl? Q3) Addltlonal
crﬁtaﬂ)]jsmom ’ﬁroamietﬂml gay S 8eriijle cRMpRrmdhd C(éwlelsh erymlﬁc m/on
5 (570ny, 2.98mmvol) was added

(Egh %%@ﬂﬁ%—i]gnﬁ# g%ﬂ’r 16hr. Sol vent was renoved

in vacuo then crude nmaterial partitioned between ethyl

acetate (75nm) and water 50nL). Organics were washed
wi th NaHCOB sol ution ( 1)1Et2158n bri ne

2-(8)-[(5-Chloro-1 H-pvrrqlo[2,3-c]pvndme—Z-carbonvl)ammo] -3-pyridin-4-yl-

propionic acid

0
H\E)J\OH

N
H o E
0
=N

The title compound was prepared according to EXAMPLE 42 from 2-(S)-[(5-
chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-pyridin-4-yl-propionic acid
methyl ester (EXAMPLE 253). m/z (ES") =345.09 [M + H]".

cl
T TN
N/N

EXAMPLE 260
5-Chloro-1H-pvrrolo[2.3-clpyridine-2-carboxyvlic acid (1-(:5)-benzyl-2-0x0-2-

phenvlethyDamide
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(2x50m.), dried (MgSH) and THE sol vent renoved in
vacuo to give the title conpound. mz (ES) = 389.90
WO kw4491 RT = 3. 79mi n. - 151 WO 2004/ 104001 PCT/US2004/016243
PCT/ US2004/ 016243 EXAMPLE 272
2-(S)-f(6-Chloro-1H pyrrolol 2
3- b] pyri di ne- 2- car benyl ) am nol - 3- (4-
f1 uor ophenyl ) pr opi on| acid 0 C NNN_ O HOF
To a solutlon of

y di ne- 2- car bonyl ) am n
o]-3- (4-f|uoropheny|)p opobon| c ac¥d ethyl ester
(EXAMPLE 271, 780ng, 2. Omol) 1 nmet hanol (15nmL) was
added 2M NaOH (2niL, 4. Onunol) # the reaction was
stirred for 16hr. Sol vent was renoved in vacuQ adg

cr ud® o sdittucofded ooy pyrrolghd. 3rcl it 2-carpryligRi® [

BTt SR R SRS (g ibn de g
0. R)Shﬁﬁél Badetdin® (BOHY) wasaidet aqfcdus @ndrpehlarid amne{mnwme)d
(MySA4) before concentrating the sol vent in vac

Afggr stitring under reflpx dor 36@%@6]%%9 Vet yag pagyoved 4ig Yaguy- F re¥idue

was %ﬁt%%?%?ﬁgeéz ? a]% @'Obﬁ"llg)él&& o ?ed sgdlfunr:J %a}rg%réaﬁez y1

soh@io XS0mL). Pyfter @épalditign]thg/ brgahib yyjer svas d/!ashetd W tiNotdne Gi0nN),
To, pyrrolidi

drlgd QR0 PRI BGes e SRy DrHEskey (BRo)

h%&%%gﬁi?@gb ilica gel (eluent hexane / eth 1 acetate 50/50) to g1ve the title
T'or o] Hpyrrol of 2 glne-

cotrpoandanolywetesnsdlid: 8% ES') &dﬁOé@HdMT )H]prl%ﬂb Fond &misci d
(EXAMPLE 272, 50ngy, O0.14nunol) in DVF (500L) and HOBt
(23ny, O.lSnnnI) in DMF (500L) and the m xture
stirred. After 5Smin ERRAMBRAED®W, O.18mmmol) in DMF

(500L) was added and the reactl on stl rred for 16,h_r.

DY Y-8 L ¢ Y ] (11 P

To a solution of 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid

(Preparation 18, 296mg, 1.51mmol) and 2-amino-1-pyridin-3-ylethanol
(Preparation 98, 214mg, 1.55mmol) in DMF (10mL) was added HOBt (225mg,
1.47mmol), DIPEA (0.55mL, 3.16mmol) and EDCI (340mg, 1.77mmol). After
stirring at rt for 12h the solvent was removed in vacuo and the residue then taken up
in THF (150mL) and washed with diluted sodium hydroxide solution (1M, 50mL) and
brine (2 x 50mL). The solution was dried (MgSO,) and concentrated to an oil that was
further purified by flash chromatography on silica gel (eluent: DCM / methanol : 90/
10 + 0.5% triethylamine) to give the title compound as off-white solid. du (ds
DMSO): 3.53 (2H, m), 4.85 (1H, m), 5.75 (1H, d), 7.15 (1H, s), 7.37 (1H, dd), 7.75
(2H, m), 8.47 (1H, m), 8.57 (1H, s), 8.89 (1H, appt), 12.24 (1H, s); m/z (BES") =
317.17 [M +H]"; RT = 2.71min.
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WO 2004/ 104001 PCT/ US2004/ 016243 purified by

mass-directed purification to give the title conpound.
WOonte4(&E8Y1 = 414.93 [M+ H +;, RT = 3.77m n. BEXPOPLESD04/016243

274-276 were prepared in the sanme way: Exanple

Structure mz RT (mn) 2741 NHo "~"~",0H a 430.92

3.46 F N~N 275" " HO 471.92 3.51 F NJ N 276 01

" 0 432.92 3.79 F EXAMPLES 277-280 were prepared in

the sane way, but puriEXAaMPDE 26&s by trituration

fr omhrret hapol :

‘ H-Ryris oo 4glpyEdImneneCarboxy agyd S) 1pX -
[/ 278 O 430 93 Befox %% %H%M %g@g@ﬂl}g%ﬂﬂ d@ 446.9 3.9 F
-153 WD 2004/ 10 ON N 280 C |

N Ho ~N 443.92 3.05
Cl
N N,,'('\©
H
o
I

To a solution of 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid
(Preparation 18, 223mg, 1.13mmol) and commercially available (15,25)-(+)-2-
amino-3-methoxy-1-phenyl-1-propanol (200mg, 1.10mmol) in DMF (5SmL) was
added HOBt (173mg, 1.13mmol), DIPEA (0.42mL, 2.41mmol) and EDCT (260mg,
1.36mmol). After stirring at rt for 12h the mixture was added to diluted brine (100mL,
water/brine : 1/1). Extraction with ethyl acetate (4 x 25mL), washing of the combined
extracts with diluted hydrochloric acid (1M, 30ml), diluted aqueous sodium hydroxide
solution (1M, 30ml) and brine (30mL) followed by drying over magnesium sulphate
gave after concentration a residue which was purified by flash chromatography on
silica gel (eluent: ethyl acetate). The title compound was obtained as colourless solid.
8y (CD3s0D): 3.37 (3H, s), 3.34 (1H, dd), 3.66 (1H, dd), 4.53 (1H, ddd), 5.03 (1H, d),
7.15 (1H, s), 7.25-7.45 (5H, 3m), 7.68 (1H, s), 8.58 (1H, s); m/z (ESH =360.22 [M+
H]"; RT = 3.12min.

EXAMPLE 263
5-Chloro-1H-pvrrolo[2.3-clpyridine-2-carboxylic acid (1-(S)-hydroxymethyl-2-0x0-2-

phenvlethyl)amide

cl

To a solution of 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid [1-(S)-
(tert-butyldimethylsilanyloxymethyl)-2-oxo-2-phenylethylJamide (Preparation 101,
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F EXAVPLE 281 20-[(5-Chl oro-| H pyrrol o[ 2

3-b] pyri di ne- 2- car bonyl ) am no] - 3- (4-f | uorophep 1) -
w@e@piiordr acid tert-butyl ester C~ N N N J-EIT/US2004/616243

To a solution of

5-chl oro-I H pyrrol o[ 2, 3-b] pyri di ne-2-carboxylic acid

r . il ) was

2 T e R e e c. ac ¢
tetfaBllyldnihphivasfledstdeydiutioh i, ddI {oPFdPRatat. iAdter stizting for 3h the

701y, 2. 54mmol ), t (344ny, 2.5 |}, and DI P
reaction FiXtuYe @W}Ptegg%‘fe(ﬂs ﬁﬁﬁg(? hocitgy. {00 gd "‘éa?%*l(ﬁﬁ%‘ﬂ'
a%f!{rj] A G Bk (508 dAéd (Meg$OF) and

T%}?ﬁ ggeso%v%ﬁiﬁat&g’gﬁ % e%%ﬂgg iln vacuqo ag)gll th_emggl iJE "
cop@ntrited ome doliktesidee Rustystalliwion fromaRUF @ang theditlsrcamwopnd.

X L), . .The kned ni ¢ phase was washed wth
Wﬁﬁé‘%én:%mwgﬁg}g?(%%ﬂn concentrated in vacuo

and purified by chromatography on silica gel eluting

wi t h net hanol : di chl oronet hane (1:99) to give the title
conpound. 8H (CD3CD) :EXAMPLER64s)  3.09 (1H, dd),

O 4. 76 (,1H 6.:98 )

= 418 [Mr H +. EXANPREpHAZIcthyl)amide

7et1( 1. oxo-
q_%Esgfz
2-(S)-f(5-Chloro-| I—tlpyrrol o[ 2

3-b] pyri di ne-2-car b0 ) am no] - 3- (4-fl uorophenyl ) -
propionic acid CN . ~OHMH OF - 154 WO
2004/ 104001 PCT/ US20 6248 JUrifluoroacetic acid
(1.9nL, 24.3mmmol) was aljdey t" pension of 2-(9S)
[(5 -chloro-1 Hpyrrolo [293 - di ne- 2- car bonyl )
am no] -3 -(4-fluorophenyl)- prlopionic acid tent-butyl
ester (EXAMPLE 281, 507ngy, 1.21mmol ? in_ DCM (25n)
5—Chloro-1H-pyrrolo[2,3-c]pynd1ne-2-carboxy ic acid (2-(S)-hydroxy-1-(S)-

methoxymethyl-2-phenylethyl)amide (EXAMPLE 262, 101mg, 0.281mmol) was

2
) %or- L DYETO

oxidised and isolated in a similar way to Preparation 101 using Dess-Martin
periodinane (240mg, 0.566mmol) in DCM (10mL). The title compound was obtained
by recrystallisation of the crude product from methanol. m/z (ES") =358.24 [M+ H;
RT = 3.18min.

EXAMPLE 265
5-Chloro-1H-pvrrolo[2.3-c]pyridine-2-carboxylic acid (2-ox0-2-pyridin-3-

ylethyl)amide

To a solution of racemic 5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid
(2-hydroxy-2-pyridin-3-ylethyl)amide (EXAMPLE 261, 80mg, 0.253mmol) in dry
THF (20mL) was added Dess-Martin periodinane (307mg, 0.724mmol). After stirring
for 4h at rt alkaline sodium thiosulfate solution was added (5.4g Na,SO; dissolved in

20mL saturated NaHCOj3 solution) and the emulsion was vigorously stirred for
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and the reaction mxture was stirred at rt for 16h.
Further trifluoroacetic acid (2nL) was added and the

WO emgtioeon was stirred at rt for 48h. The sol vePtT/iaR04/016243
removed in vacuo and the solid partitioned between 1N
hydrochl oric acid (50nL) and ethyl acetate (3 x

ad 8Bl 3gﬁh§b%f@fmer QNE&aNyBh ka8 (L DIUIME BRI RASAtIWITHI (4

rine , dried (MgSO4) and concentrated in vacuo

x 30mlg)j weshimgof the lcembmep cxiatts Bith sa@meyd) sodiwn hydrogen

catbibite (500 S iR spghe § Bayleboniflyn 9yt o8 Ebndlhyrardg Bfer

drﬁﬁ%jl(([g@h Pﬁﬁﬁca[ch dﬂ]tﬂe reBﬁu&bﬁﬂﬁslﬁhﬁomEXéﬁBhﬁoﬁ 8idica gel
| or o-1H pyr

b] di 2- b |
@i QN it gl 5oy lgwﬂg slcnyapoRy - sy
B4 Z AP R 986k | HO V- L 01 OF Toa

5- chloro | H pyrrol o[ 2, 3-b] pyridi ne-2-carboxylic acid
(Preparation 57, 34ng, _0.l7mnpaol) in DMF (5nmL) was
added 2- (S)- ani no- 3- ( 4E W%@&ﬁényn (3
6: élﬁgrob]y[g LR RY 5 B 1h i dine-2-cadtlok PHORIM (1- alméiﬂﬂcarbamovl 2-(S)-
hydrochitorrde  (Preparation 103, 50ng, O.T7mmol), HOBt
(23ngy, O. I7nTrDI) and DpleEethybatnide 0. S4mmol ). After
5mn, EDCl (43ng, 0.23mmol) was added and the reaction
stirred at rt for 16h. The solvent was renoved in
vacuo and the residu i ti oned hetween water
(25nL) and ethyl ac @0 . _The conbi ned
organi c | ayer was nwW TTh 2N sadi um hydr oxi de
solution (2 x ICh%) ring (0O dqried (MgS™4) and
concentrated in vacuo. Purificati |
on silica gel eluting with nethang oichloronethane
(7:93) gave the title conpound. nfz (ES) 431 [ M+
+/DIE =(§ 5400 MROBt {#%ng, olieﬁnMag?a@lQ@&MQH
2004 01624 5-Chloro-I Hpyrrol ol
py&obﬂ b,ﬁb]pd'ndmeZZ—cabblwlmI aictsl (&’celmratlon 110, 50mg, 0.25mmol) was

adgled toa stlrre ﬂl¥10 rf%l %’?gnmgn%-lﬁk-%meﬂ%l-ﬁphenyl propionamide
hydrochloride (Preparation 8, 61mg, 0.27mmol) in DMF (4mL). After 5Smin EDCI

(63mg, 0.33mmol) was added and the reaction stirred for 22h. Purification by column
chromatography (SiO,, 95:5 CH,Cl/MeOH) afforded the title compound. m/z (ESH
=370.93 [M + H]"; RT = 3.62min.

EXAMPLE 267

6-Chloro-1H-pvyrrolo[2.3-blpyridine-2-carboxylic acid [1-(S)-(4-fluorobenzyl)-2-(3-
(S)-hydroxypvyrrolidin-1-y1)-2-oxoethylJamide

° QF

The title compound was prepared according to EXAMPLE 266 but using 2-

(S)-amino-3-(4-fluorophenyl)-1-(3-(S)-hydroxypyrrolidin-1-yl)-propan-1-one
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O 5-Chloro-IHpyrrol o[ 2, 3-b] pyri di ne-2-carboxylic
acid (Preparation 57, 50ng, 0.25muol),
wQ2@aitemacet ophenone hydrochl ori de (48ng, 0. 28remiU¥208416i6243
DMIMM (85ng, 0.3l nmmol) were dissolved in THE (5nmL) and
4- et hyhnor pholine (31L, 0.28mmol). The reaction
B N arehy]-MpBenyl
N e e et
propadreimid@Bydrpctioud EtaACESS) % 43@O41N + Hh e Rdonthiddadn.
organics were dried (MgSO™4), concentrated in vacuo and
purified by chromatography on silica gel eluting with
met hanol : di chl or omet hapg AMBILE2)68t O g| ve the t| tle
n z (E 14 [ M+
6%&&%? @d zggmo&] m( 1SQ}p) Ynd?;n@ aEpaerpl;“MhC)amd [1- (S) ( 4- ﬂuorobenzvl) 2-(4-

3-bl pyri dine-2-¢ar 9—8{{,}4&&1 2N 3 oxocthyllamide

[ 2-(S)-(4-fl ucropfrenyt )= 1= (metnox VpLhyl car banoyl

ethyl] amde CLNHUONN-" \N O-, HOF 2-(S5- [
(5 - ChIorolH-pyrroIo[2 3- pyrldlneZCarb onyl)
amno] -3 - fl nyl ng‘ ni aC| d (EXAMPLE
282, 300ny, O 08 droxyl am ne

hydr ochl ori de @ ngN 0.8 I) wer e |ssol ved in THE
(5mL) and 4-net hyl nor phol | neﬁ@%ml ). To this
was added DMTMM (28ng, 0.1 and the reaction
m xture was stirred at rt for Re sol vent was
removed. in acoandthere d artit
o b o B bR e P EY VBRSPS >
B o T g P foonk] U o1
ydmtrhblmﬁe armqbarmmawanstamhofcz ﬁﬁa@nanMehm‘élyl guthienyled
chrg I c el
ROREGF Da 3@5?@%3”““9?%&0 Py h ghishudehdh (50, 9

cﬁ%lgm i Mr/2{ESH) RE4%.93 . [HORIH]"; RT £56
WD 2004/ 1)6%01 PCT/ US2004 /0162.;@13 EXAMPLE 286

3.%n@hl oro-1 H pyrrol o[ 2 3-b]Ryridi ne-2-carboxylic acid
[1-S)-(4-fluorobenzyl)-2-(3-
hydr oxy- pyrrolidin-1-yl)-2-oxo-ethyl] -anmide CI N HO
EXAMPLE 269

6-Chloro-1H-pyrrolof2.3-blpyridine-2-carboxylic acid [1-(S)-(4-fluorobenzyl)-2-0xo0-

2-(5-0x0-[1.4]diazepam-1-yl)ethyl]amide

L,

The title compound was prepared according to EXAMPLE 266 but using 1-

IZ/

[2-(S)-amino-3-(4-fluorophenyl)propionyl]-[ 1,4]diazepan-5-one hydrochloride
(Preparation 112) instead of 2-(S)-amino-N,N-dimethyl-3-phenyl propionamide
hydrochloride. Purification by column chromatography (SiO,, 94:6 CH,Cl,/MeOH)
gave the title compound. m/z (ES") =457.91 [M +H]"; RT = 3.74min.
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HNv N"OH OF To a solution of
2-(S)-[(5-chloro-1 Hpyrrol of 2, 3-b] pyri di ne- 2-

w@2a00Boeph) ami no] -3 - (4-fluorophenyl) propi oni BCHUBIH04/016243
(EXAMPLE 286, 30ng, 0.08mml) in DVF (3nlL) was added
(R -(+)-3-hydroxypyrrolidine (7.2ng, 0.08mmol), HOBt
(11.2ng, 0.08mmol) an %E%%SL, 0.17mmol ). After
5mn, EDC (20.7ngy, O. was added and the
6-EaGéroOH-YaSolsid, 3-hes riding-2-chibbxilahacid2eoxwd bhenth wipmide
renoved I n vacuo and the residue partitioned between
water (20n.) and ethyl acetate (3 x 20nL). The

conmbi ned organic fragtions were washed with 2N sodi um
hydr oxi de sol ution({(2 brit ne [ 20nl), dried (MySO4)
and concentrated i o S crroduct was

triturated from%ethf&nolHtoygive t tl e compound.

mz (ES) = 431 [MrH + RT = 3.44ni n” EXAMPLES 287 -

294 1.6 of 68 Dy idinBe-dagbdx9¥it Reid
ToH sollitldnof 6|\J:h|ﬁ>ronl’[—g‘|p¥g§18?d;ﬁﬁgﬁ1d1 a#Box9!

conmpoundS were prepare to the nethod of
(PiepAbRidn PAG 60mgnd.31mmol) in ethanol (SmL) was added 2-

PO HRo TR LTSRS P oL koD RSP -

0.62’:&?.11{5:12 S DREAN fitg%g%pp;é‘? 1§ fhd thb fe£86L Mk QI atrhRY 16h.

npounds we ied by mass directed
Sopent Wacwhiovad in vaLs@ and\bhe2604H#%GId e PEitivsaligtwodsethgl
le NR R m

S ) S BT Dbk wa AR
Wa%r?%lntwagﬁogoso‘iﬁ?one(zﬁmeL) then brine (20mL) before being dried

(MgSO,) and solvent concentrated in vacuo. Purification by column chromatography

(SiOy, 2:1 Pet. Ether/ EtOAc then 97:3 CH,Cl,/MeOH) gave the title compound.

EXAMPLE 271
2-(8)-[(6-Chloro-1H-pyrrolo[2,3-b]pyridine-2-carbonyl)amino]-3-(4-fluorophenyl)

propionic acid ethyl ester

N . 0
N :
Cl N H E

To a solution of 6-chloro-1H-pyrrolo[2,3b]pyridine-2-carboxylic acid
(Preparation 110, 450mg, 2.29mmol) in DMF (20mL) was added 4-fluoro
phenylalanine ethyl ester hydrochloride (624mg, 2.52mmol), DIPEA (1.40mL,
8.01mmol) and HOBt. (386mg, 2.52mmol) and the reaction stirred. After 5Smin EDCI
(570mg, 2.98mmol) was added and stirring continued for 16hr. Solvent was removed
in vacuo then crude material partitioned between ethyl acetate (75mL) and water
(50mL). Organics were washed with NaHCOj solution (3x50mL) then brine
(2x50mL), dried (MgSO,) and THE solvent removed in vacuo to give the title
compound. m/z (ES") =389.90 [M + H]"; RT = 3.79min.
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N HNJ 292 H 445 3.61 N OH 293 HM33 3.51 294 HN433
3.34 EXAMPLE 295 6-Chloro-1H pyrrolo[3

wQ2@py40ddi ne- 2- car boxylic acid PCT/US2004/016243
1-di met hyl car banoyl - 2- (S) - phenyl ethylam de o C
N /~Nw2 N1 HO~\\O To a solution of
6-chl oro-1 H pyrrol o] 3, 2-c] pyri di ne-2-carboxylic acid
(Preparation 116, 47ng, 0.24muol) in DVF (5mi,
anhydr ous) was added ZEXEMPLE272
amnoNN—dlrrethI \ ' oy i de
( Pr egd Al = e
0. 75mol ) and HOBtﬂ&&}Qﬁ%nyﬁm%émﬁmac@equentl ally. The
sol ution was stirred for mn prior to the addition of

EDCI (55ny, O.29nmm \, ON&y pofti on. The resulting
solution was stirr blf/r At The reaction
m xture was parcitienedNbet ween efhyl acetate (50nl)

and water/brine (150nL, 1:1Y. Thehayers were
separated and the aqueous phase & acted with ethyl
acetate (3 x 50nmL), then the conbined organi CS were

o o b ik S
(4- glr b gﬁ@@gﬂ@ O%Sl@imke b Hy? Q8th) (EXARII 2N 0789&@@@ Ow&sol) in

I'tered and concentrated in vacuo.

memanpt (léatIL)cmasx,added PMSNa QI | (2mwh, 4 Ommanthewshths seagtien tas gerred
/ t o 3.1
AR A HEG 80% NGl o MG 0B
Th@ aéhleo(ug Hhas@wasﬂv&ﬁed With efhyl aceta8 (2x20BL)( ﬁhbh amhﬁeﬂ tdPh3
1H, 68 (1H, s), 10.58 (1H, br s); ES)
‘émﬂ\/[f& e OFfjanics Ere-exsragteaiinio ethyhRpatec $96 OmL) aid then
arigd Egﬂ)ggpo) bdtoRoh Ol ﬁgggl%] Beh(HhBficds GHB:BAY MR d

uoro enz
coﬁpdﬁm(yrﬁ!zr(@SIﬂ*aéﬂ.S&[M+2H])xoet hyll amide NN O Cl

- EXAMPLE 273
6-Chloro-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid [1-(S)-(4-fluorobenzyl)-2-oxo-

2-pyrrolidin-1-vl-ethyl]amide

o
o N N y Q

To pyrrolidine (11.5mg, 0.14mmol) was added a solution of DIPEA (60uL,

F

0.35mmol) in DMF (500uL) followed by 2~(S)-[(6-chloro-1H-pyrrolo[2,3-b]pyridine-
2-carbonyl)amino]-3-(4-fluorophenyl) propionic acid (EXAMPLE 272, 50mg,
0.14mmol) in DMF (500uL) and HOBt (23mg, 0.15mmol) in DMF (500uL) and the
mixture stirred. After Smin EDCI (34.5mg, 0.18mmol) in DMF (500uL) was added

and the reaction stirred for 16hr. Solvent was removed i vacuo then crude material
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NaOH N HO F The title conpound was prepared as
outlined in EXAMPLE 295 from 6-

w@ bdoanotdH pyrrol o] 3, 2-c] pyri di ne- 2- car boxyl i cP@DUS2004/016243
(Preparation 116) and 2-(S)-
am no- 3- (4-f1 uorophenyl) 1- (4- hydr oxypi peri di n-1-yl)pr

t
o B BATIIR o (L BRIl o) Satass
[Aet+ HifT; IRT =8i 17minet hanol/d| chl oromet hane (1:19) to give
the title conmpound. 5H (CD3CD): 1.16- 1.88 (4H, 3m,
3.04-3.19 (4H, m, 3.69-4.16 (311, 2m, 5.31 (1H m,
RS e Bk by el S o B
297 6-Chloro-1 Hpyrrolo [3 2 i:l pyri di ne- 2- car boxylic

actd [l (S (A fIUGerSnZ| ’7/0 -
Ex(ag)plﬁycroxypySFrdW Hicn- 1-yl )-2 oi{’@et hyl|] RE @y § oH
= CI |V O F The titre compound was prepared as
outlingd m NPLE 29%ufr om 6-
cglﬂr 0-| L N dl of 3,\2{c] py1i di psp. @ carlboxys ue acild
reparjati on 116) 2-(S)- am no-3

- (4-fl yorophenyl) - &3
-(S)-hydroxypyrrolidin-1-yll)prop an-1-lone - 15 WO
2004/ 1C4W;J)SEOO4/ 016243 hydrochl ori de
(Preparjat I erude product was

r @asyst|dl | Vsddof r: @T{yl acet @t ¥ t o |gi ve3-Phe tiltle
conmpourid. 5H (CD3 : 1.7741.98 (2H, ny, 3.08-3.88
(6H, 6nm, 4.30, 4. 49 (1H, er) 5.07, [5.09 (1H, am ,
+00— H, m-—7-360 \orl, mSr 743 (iH 867 (].H,

(
S); nlZ = A30. 90 MFH]+' RT = 3.29m n. EXAVPLE
239 5- cy =R pyr FEOTOP2 3-c] pysJ g ne-[2- ca%]lgﬁlxyl ilc
adi’ g (2- oxo- 2- phe et hyl ) am de HQO H{O

F

EXAMPLES 277-280 were prepared in the same way, but purification was by

trituration from methanol:

Example Structure m/z RT (min)

o \Q 428.95 5.06

278 Hoo g 430.93 3.65

m“. N
279 | KN § i WS 446.9 3.9

277
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To a solution of
5-cyano-| H pyrrol o 2, 3-c] pyri di ne-2-carboxylic acid

w@ Riogpatoat i on 62, 0.035g, 0.19mmmol) in THE (15¢d/Us2ed€016243
argon was added 2- am noacet ophenone hydrochl ori de
(0.036g, 0.21mol), N-nethyl norpholine (25M
0. 23nmmml ) and DMIMM (0. 072¢g, O0.27mmol)|. The reacti on

m Xt ur g mi\%nﬁ\@t\\rt for 16h. The reaction
My¥jur € c ncentrated to drypegs in vacigs Th
résrdue was partitigned between ethyl| acetate (100nl)
and watjer (50nlL). or gami ¢ phase S separated and
t he agueous phase was"further extractdad with ethyl

acetate (100n.). The conbi ned organi c extract was

washed with 1IN NaCOH ( tyrated sodium chloride

(40nL), dried (MySH4) %gﬁg&%énd concentrated in
V@G- CHIbHA SH TR [ 21 -b]WRSdiRED L dat iRy ¥m E BoEt Dgsraphuny1)-

rh hexane / ethyl acetate (1:2) and recrystallised

from nethanol t o pyenienicheiditenbutydestbund. nfz (ES+) =

304 [ M+ H +; RT = 4, 37. EXAMPLE 299 2-[(5-Cyano-

| H pyrrol o[ 2, 3-c] p) i ne-2-carbonyl)am no]-3 (S)-(4-

f 1 uor ophenyl ) propi o ic/ id ethyl Y ester N~ O NN

NAO\ O F To a sol w-onliof /kn

2- anmi no- 3- (S) - (4-f1 uor dphenyl )pr &pi onic aci d et hyl

ester hydrochloride (0.530g, &, [) in DVF (15nl)

was added DI PEA (1.3nlL, - 160 004/ 104001

PCT/ US2004/ 016243 7. 49nmol ), ©.290g, 2.14mmol),

5-cyano- | H:-pyrrol qf 2, 3-c i dine-2:_carboxylic acid

L R S Sy R S S )
(P%eéﬁ?m 57, 5061%1%, b SAfnl APin DL OGS a8 hilddde (Hlankiho:30-

React’i on xture was concentrat ed in vacuo and
fluohepherd)mogiona sicidettibulyd wetdr bgtroghdoridePeeparatiom 4o mg,

2 it Qe pasE R (ER R A RaR R AR smin
EIStTWh4ag 3. 81 BmbPARad added Bd G FicHBA nik@pNdtiredde: kot $2h.
were washed with saturated NaHCO8 (75ni), saturated

Thesdlvent was iemoded {1b@one pnd theiselid paigongd betvpen waisy (Gm-)

SR 8 WL TES gt Ll R SRR o
(2@mL §, iy gM‘ngLj—, Byideatr@k@ in vacuo and purified by chromatography on
_3-c] pyridine-2-carbonyl)am noI-3-(89))-(4_- )

siljdage} ptiegyith me@]@n@ﬁd@h prgethane (1:99) to give the title compound.
&g (CD;0D): 1.42 (9H, s), 3.09 (1H, dd), 3.22 (1H, dd), 4.76 (1H, m), 6.98 (2H, m),

7.07 (14, 5), 7.27 (2H, m), 8.06 (1H, d), 8.28 (1H, d); m/z (ES™) = 418 [M + H]",

EXAMPLE 282
2-(S)-[(5-Chloro-1H-pyrrolo[2.3-b]pyridine-2-carbonyl)amino]-3-(4-fluorophenyl)-

propionic acid
cl
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NHuO NNM/ \OH HOF To a solution of

2-[ (5-cyano-|1 H pyrrol o] 2, 3-c] pyri di ne-2-car bonyl )am no
WO 2®@4/1648)+ ( 4- f | uor ophenyl ) propi oni ¢ aci d et hyl PEBUS2004/016243

(EXAMPLE 299, 0.800g, 2.1mmol) in methanol / water

(2:1) was added 1N Na(]—| (4.2m., 4.2mmol) and stirred

f
2 i fops e AL O bR BRI SBb R 1)
[(5tdheorbSH-BygoBIRI3 bshidihert-tirbenylydmiacks &4-dlupRphemBr) .

propeonie g dent-bteen Eap e, BefBe [FugRsDiRRioM GsmL)
and ﬁ{e@%ﬁi\éﬁ%ﬁﬁﬂé Fhedifady ‘P{ai%p ‘PG‘h Wuﬁ‘t‘ﬁeﬂ@fﬁbr@ﬂ@h&idi@ (ZntﬂQ)

conpound. m z (ES+) 53 [ M+ H| +;
wag added7anti the reEdtWPRE SidkdSt Gyfendsh. mkxpyolwglnto{fazs removed ¢ n

- di 2-
vacig g PR ed Setise et ebgis i FSmIPf Y e
acetat(]: ‘%@ X 3\6QL§0%€ 10480:dd BlgbnldF2R08Hh 9N erABashet @it brind (20mL),

To a sol ution of N-dinethylam ne
dnb@/ dvIgS@hbande@nQe@m@@G 1 vecud tengoie)the ﬁtlgwnpqm)Sw(,gg)gOD)

3, ﬁd? d&,gﬁA( 1/ a), 2 8§](ﬁ[f0m3 6. 5984, 68, 208911027 380, m),

8.0 (2 R ledor1 8, &) Ry i(Es Te- | }ae 6imar (S) - (4-f|
uo(r ophgny 9)2(pr opi oni é agl d?ézc%g(A LE 300, 01?0259,
0.07mmol ) and EDCI (0.016g, 0.084mmol). The reaction

m xture was stirred at%éﬂp% ng then concentrated in
vacuo and the residue rtiti oned between water

5-Chirb)1 FRp rr6lo 3 -baseid e - eéreaml)c acichd - (mmmompmel) -2-(3-
was separated and t he aqueous phase urther
extracted wi hydierypyrgh 210)5et :

(501), saturate
(MS™), filtered{an
the title conpoun

4| (E®+) E 380; RT = 3.45.
EXAMPLES 302 - 307 Ry ﬁﬂo‘

odium chloride (75nL), dried
oncent rat ed in vacuo to give

To a solution of 5-chloro-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid
(Preparation 57, 34mg, 0.17mmol) in DMF (5mL) was added 2-(S)-amino-3-(4-
fluorophenyl)-1-(3~(S)-hydroxypyrrolidin-1-yl)propan-1-one hydrochloride
(Preparation 103, 50mg, 0.17mmol), HOBt (23mg, 0.17mmol) and DIPEA (94uL,
0.54mmol). After Smin, EDCI (43mg, 0.23mmol) was added and the reaction stirred
at rt for 16h. The solvent was removed in vacuo and the residue partitioned between
water (25mL) and ethyl acetate (3 x 20mL). The combined organic layer was washed
with 2N sodium hydroxide solution (2 x 10mL), brine (10mL), dried (MgSO4) and
concentrated in vacuo. Purification via chromatography on silica gel eluting with
methanol:dichloromethane (7:93) gave the title compound. m/z (ES) =431 [M+
H]"; RT = 3.49min.

EXAMPLE 284

- 155 -



NNO N;R2 HOF The follow ng conpounds were
prepared according to the nmethod of EXAMPLE 301 from
w@2¢ogae4yano- | H pyrrol o[ 2, 3-c] pyri di ne- 2- car boPyT/psavn41016243
]1-3- (S)-(4-fluorophenyl)propionic acid (EXAMPLE 300)
and the appropriate am ne. Exanple Amne mz RT (mmin)
i Abox Ve BNP(42%03-Frenytet ide

VO - U

305 HN J 422 3.44¢C306 HN 420 3.72 f__~ NH 307 HNO
449 3.26 In vitro activity Materials

a- D- d ucose- 1- phos om salt), dycogen,
D-d ucose, Ml achit¥ ri de, Anmoni um
Mol ybdat e tetrahydratey BS : d rabbit nuscle
phosphoryl ase a (P1261) wePe purchage
ot her reagents were analytical grade. Method

G: y cSe@h]nrq&ﬂ]Hsmgmi(y[:Zéisle]pméi_aﬂmrmxb'ﬁg acid{Prepaagtion p7,
sofhey B en st et iheds 1yetrtl ik L 5o fmgb aneq

DI MING85:51280.3 BhmoliGRéte dibsolBPe@RITEMY (387 Pand 44fthylmorpholine
746- 7%4] . g’Rabbi {norrusclee gsycl)ycogeng{)r(}osp oryl ase }; P

(G118, @aBmmal. Teceadidntuixere s strred gokfardrbehe solyeh was

100g/ L in 25 TrislHCl .. Th H '
rbgo L et T BB SR R e oo
20RATMIeRESHIRE Srgdnicd werd\rical (VESTR), Onbeiagldls 9880 and

| - phosphate and 1 ng/ nL gl ycogen. After incubation at

pus6el by phrz?m'wghraplnﬁon filieaggeh elitips vaacanddicieramethsne
ose- - t ¥ b it
(14856 BRI E MR S Ba AR T S & 3T O

EXAMPLE 285
5-Chloro-1H-pyrrolo[2.3-b]pyridine-2-carboxylic acid [2-(S)-(4-fluorophenyl)-1-

(methoxymethylcarbamovyl)ethyl]lamide

Cl

=

0
H\;/U\N’O\
o i |
joy

2-(S)-[(5-Chloro-1H-pyrrolo[2,3-b]pyridine-2-carbonyl)amino]-3-(4-
fluorophenyl)propionic acid (EXAMPLE 282, 300mg, 0.08mmol) and N,O-
dimethylhydroxylamine hydrochloride (8mg, 0.08mmol) were dissolved in THF
(5mL) and 4-methylmorpholine (9uL, 0.08mmol). To this was added DMTMM

I=z

(28mg, 0.10mmol) and the reaction mixture was stirred at rt for 16h. The solvent was
removed in vacuo and the residue partitioned between water (30mL) and EtOAc (3 x
30mL). The combined organics were washed with 2N sodium hydroxide solution (2 x
20ml), brine (20ml), dried (MgSO,) and concentrated in vacuo. The crude residue was
purified by chromatography on silica gel eluting with methanol:dichloromethane

(1:24) to give the title compound. m/z (ESH) =405 [M + H]"; RT = 3.69min.
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follows: 5nL of 4.2% amoni um nol ybdate in 4N HCl,

| 5L of 0. 045% nal achite green, 50L of Tween 20.
wao-edokomiong a 30m n i ncubation at rt, the absorPeRU2008616243

measured at 620nm For |C50 determ nation, 10L of a

serial dilution of conpound -163 WO 2004/ 104001

PCT/ US2004/ 016243 (1001tMto 0.004M in DVSO was

added to each reaction in duplicate with the

equi val ent concentr at i BNAMPENR86added to the control
unlnhlolted were then

lg 1 ppy -fluorobenz 3

|
corrpound Coﬁ?&%kff—%tvh‘aﬁdmlﬁﬂ 2L§xdi&fw1m%ﬁn@@ the
concentration of compound achreving 50% 1 nhibition

under the assay cYnditions described. The EXAMPLES
have an |1 C50 of < For exanpl e, EXAMPLES 1- 20,
22, 27, and 30-48 ngtrat edy effi cacy by measuring

val ues of 1C50 in thew _ 8,%8 .07M Exanpl es
21, 23-26, 28, and 29 Wielded I M or higher. It

is advantageous that the nea d 1 C50 be | ower than
100M It is still nore advant us for the 1C50 to be
| oner than 50M It is even nore advantageous for the

v SRR ALorhp v I PiEo PP IR 8 s

ca%ﬂyl}%@ngpg%ﬁm%heﬁ ﬁrbﬁgﬁfé‘%ﬂm}‘\MTﬁ 30alghl MED
A conpound "of Fornul a ét -z 2 x1\
0.08R2MolRin DXEE (anIn) \@asradded é#) @) léf(%@?}@élﬁ’@}ldmér( 7.gmg,

o Binef. 1943t 03 2nka AR i Do PEREE: 9 M) K i
EIN€I (80. 7k, 8Ndnidlol) %@a&cﬁ:@mna ReReARNAds)stirieala0geos 16h. The
hydr oxy,  cyano, C0_4al kyl, Cl_ 4al koxy, fluoroneth

solyieht] wias remev ¢d/in, vacud am@&ne@m@mammmé ﬂ?ﬂweea pwaserHy P i) and

et}}% 8?%%}0% ggfﬁ:}% ﬁ%gnbl e rgalfqégrggtjl(#iﬁw&éwigljléﬁy\!mh 2N
sodifnl %&@Hd‘éﬂluﬁoﬂ@bﬁﬂm mled(aomb dnemMgsm) amy caicetitreted in

aryl or hetaryl rings are optional Ity substituted wt
vagu The gejsle paedict Was @qqtedcfycgﬁ retlan l o give the title compound.

m/z (ES*) = 431 [M +H]*; RT = 3.44min.

EXAMPLES 287 - 294
Cl

T8 e

N ll:ll N’

O 2

F

A

The following compounds were prepared according to the method of
EXAMPLE 286 from 2-(S)-[(5-chloro-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-
3-(4-fluorophenyl)propionic acid (EXAMPLE 282) and the appropriate amine, with

the exception that all compounds were purified by mass directed purification.
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4al kyl , Cl_4al koxy, N(CO_4al kyl) (C0_4al kyl ),
-S02C1_4al kyl, -S02N(CO_4al kyl ) (Co_ 4al kyl ), hydroxy,

WO bavenowet hyl , difluoronethyl, or trifl uoronet byi/US2004/016243
substituents; Y is CO_2alkyl or -CHOH-; Zis CH2,
-C(O-, -0-, >N(C0 4al kyl ) >N(C3 6cycl oal kyl ), or

E)@bb }éui,l\{[g%‘ tvvnen Y T35 -kw)-, Z or R3 nlﬁﬁvr(ﬁﬁi)

( hr ough a canbon-carbon bond: | R3 s

28hydr ogen g)(IJCO 4al kyl , |@B14al koxy, Cl_4alk¥7,
ary1Cl. 4al kyl thi o-, -CO_ |4al kyl aryl,

- CO_4al etaryl, -C0_4al kyl cycloal kyl or
- 0 _4al kvl het er nr‘\/r‘l yl — Wherein any of the rings—is
288pt i ofal kY nsUbst it ut ed wi|tH41-3 | ndependent2 B ogen

cyano, \7) 4al kyl, fluoronethyl, difl uoromethyl,
trifldoronethyl, - CO _dalky1NHC( O) Q( CL. 4al kyl ),

289CO_4al Kyl NR¥HRB, C(O) R9,| 463 _4al koxy 0. 4al kybe,
~ Co0C). 4ATRY I 4al Kyl NFC( O) RO,
- CO 4al kV| C(OI N( RlOI 2, -C1 4al koxyCl 4dal kaxy,

29Rydr o) yWQﬁ NHS0ARTA, - S02(d 4al ky|3-92
- SO2NRYLRL2, 5- to 6-nenbered heterocyclyl|
phenyl|C0. Zal | coxy, or phenyl C0. 2al kyl subsftituents,

yherein phen TS optionalg;y substituted wgh 1-2
i ndepend al ogen, cyano, Cl. 4al kyl, C1.4al koxy,

N( CO CO_4al kyl - S02C1_4al kyl
_(SOQN@@AW)( al kyl) al ky

I
| kyl) (C0_ 4a| kyl ), hydroxy, fl ugronet hyl,
difl e annt gl Aar  +r r Aot |
IIULIUIILLII)’I O LIIIIULI e Tyl SUUSTT L y
29gonds n@éng carbon of 4izlﬁe heterocyclyla‘gioup
y n

0
opti onain forman o§o (=0) substituent; or R3 is
NR4( - ¢4 I'RS$); - 165 WO 2004/ 104001

-

al’Ky
RET 052004 016243 RA—Ts1Gz3atkyt—=C2-3ahkytNR7RB,
29 GCy dINJMO pti onal I yﬁéébst [ t ut ed by S1

Ca A |

AL ] | " 1
yLJ|u y Fal ™0 UII.IICI IUIIaIIy buubl.l U Oy
29FIydr OX wNmony 4al k‘\??’ or Cl 2al ky?gzg(()) n
/1 .

2alll, 0

ul_ ool r\y| 5 R—S I, J., of L, r\J ID IIyUI UgCII

hydr oxyC2. 3al kyl -, Cl. 2al koxyC0. 4al kyl -, or aryl,

hetaryl, or heterocygyhmphERO5N a heterocyclic
ni t rogen- cont ai n| ng R5 r| ng opt| onal I is m)lno-

benzyl benzoyl Cl 4ak rof ” SOZCl lal kyl ,
- SO2N( CO_4aI kyl ) ( Co. 43@%&%3%3, | koxycar bonyl or

aryl (C1_ 4al koxy) cak
are optionally no
hal ogen, cyano, Cl-
Cl4al kyl, Cl1_4al koxy, hydrogy,

N( Co4al kyl ) ( Co- 4al kyl ), hydr oxyCo4 |-, or
CO_4al kyl car banoyl -, provided that no quatem sed

ni t roge solusor 6R4-tidem-1 Brpytiolo BRrdsyridina2cartgxghc bod of

t he heterocyclyl group opti onaII ca forman q =0)
(Pxeppyation d e, 4 7res. 0 0 umacl) RypME aghydieisd As; added 5-(5-

amino-N,N-dimethyl-3-phenylpropionamide hydrochlonde (Preparation 8, 56mg,
0.25mmol), DIPEA (131uL, 0.75mmol) and HOBt (40mg, 0.26mmol) sequentially.

; and erein the R5 rings
|\tut§§,‘ NS i Ng  carbon with
" Cl- 42a| kyl - SOR-,

The solution was stirred for 5min prior to the addition of EDCI (55mg, 0.29mmol) in
one portion. The resulting solution was stirred for 12h at rt. The reaction mixture
was partitioned between ethyl acetate (50mL) and water/brine (150mL, 1:1). The
layers were separated and the aqueous phase extracted with ethyl acetate (3 x 50mL),
then the combined organics were washed with dilute HCI solution (1M, 50mL), dilute
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R7 and R8 are independently Codal kyl, C3_6cycl oal kyl,

or CO(Cl4al kyl); RO is Cl-lalkyl, or C3_6cycl oal kyl;
wRi@d4iteto4al kyl , or C3.6¢cycl oal kyl; R' and RIPCHDS2004/016243

i ndependent |y Co-4al kyl or together with the nitrogen

to which they are attached may forma 4- to

ere [ -
Naﬁr[{m OEJ‘S @)I}J;’gen lpgagﬁg}%n %@nﬁggﬁgﬁ?arsgg% ﬁ |elﬁal ogen
(M@sogl)s filltBrekdianl |cagcehﬁaea b eruo oBpnfieation virflZshR®Iumon each

other. 2. A conpound according to claim or a
cm@n@tc@ardwémtmgowﬂat%wﬁﬁ@@m :b) gaye ﬂ&é&i@p‘i%oémé aP¥

S oHR C -
hREas, TR 2o st (Cir g IRE I AGUTNRG of.0.26
7. 3&C(6prn§b$ 7 sELtd)f 168 €, 5), vmase(m ¥is) s/NESH) =871.13 [M +

gonpound according to claim1, or a stereoisoner, or a
H]pi?ar&pnéc%ﬁmlincal |y acceptable salt thereof, wherein X2
is N. - 166 WD 2004/104001 PCT/US2004/016243 5. . A
conmpound according to claim1, or a stereoisoner, or a
pharmaceutical l'y accdhXAMELE@I% t hereof, wherein X4

N. 6. A . d aCCo) d| q tna/rlo&ﬁ (g ﬂuorc?oenzvl) 2-(4-
phar maceutl Ca'ﬂyuro%%%eﬁcﬁﬁl1ev1$@L6xofehﬁzn@@ﬁde wherein Rl
and R1' are each | ndependentl haI ogen, cyano or

hydrogen. 7. A co acco o any one of the
precedi ng cl ai ng r_ terf t : or a

phar maceutically ac Te salt ofi, wherein one
of RL and R' is hydrogén and e gt her is a 5-halo or
5-cyano group. 8. A conpound ac:| ng to any one of

the preceding clainms, or a stereofsOofer, or a

har maceuti cal ly acceptable salt th Y

Co_ FRPHE, c'ogapopﬁmwéa@e%e%wap%ﬁr@i%ﬁwéﬁ§98ffr S
chRBF&ETEC lg[lgai g@ yridie! r2ed o;;yhé amd@i’@oparaﬁ&i 1%)%3@065')‘11

accordin one alns : 9, or a
anﬁmcesqmmmmqmenylm @- Igﬂmmypmendmebbfl)proamémmmyér@hlmde

(prepaeyio 1) T ”wﬁ%&#ﬁs BRI ol B fich g eluting
wi rﬁ&ﬁ%ﬁ%ﬁh@foﬁﬁmaﬁé @tts {fETRE comPburdl. 34 (CD;0D): 1.16-

ar naceut 1 cal acc salt thereof, wherein is
1. % (@H;, 8ni), hohd. 19](2H A) cbm}éuﬁc(SHcﬁmD . 311g(11H; ngny. Oar@Hom)

730 GRS 9b M S A P (1) 2 BS AL 2248 [as + HT", RT = 3.27min.

EXAMPLE 297
6-Chloro-1H-pyrrolo [3,2-c] pyridine-2-carboxylic acid [1-(S)-(4-fluorobenzyl)-2-(3-

(S)-hydroxypyrrolidin-1-yl)-2-oxoethyl]amide

N=—
cl \ / \ y o)
‘%N%N Q/OH

F

The title compound was prepared as outlined in EXAMPLE 295 from 6-
chloro-1H-pyrrolo[3,2-c]pyridine-2-carboxylic acid (Preparation 116) and 2-(S)-
amino-3-(4-fluorophenyl)-1-(3-(S)-hydroxypyrrolidin-1-yl)propan-1-one
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or a pharmaceutically acceptable salt thereof, wherein

R2 is CO_4al kyl or aryl Co-4al kyl-, wherein the aryl
WO 20vg/10900pt i onal |y substituted with 1-2 i ndeprei®f1004/016243

hal ogen, cyano, Cl1_4al kyl, Cl1_4al koxy,

-N(CO_4al kyl ) (CO_4al kyl ), -SQ2C1-4al kyl,

: - | H%tom/éth 1
PR RS AR, 10k ik piach s tanaria
ac&&e%@@ﬂ#el@é@@éccﬁﬁﬂ'ddﬂﬂz 3Q4CDIOP3.77-3.98 A2Honp,oi6%H3.88 (6H

d t 12 t
Gt L D 2y 5 035 BB bl 2 400 (eHeitot 30 (el A4RA1E:
' LI t. t 2 hal
S R T R e a2 Sy one of
the preceding clainms, or a stereoi soner, or a

phar maceutically agﬁggw]% [t ther eof, wherein R3

i s -Co-4al kyl heter 3§|onally substituted with
5-Eyahol NFSREBAENE-NRHRERN2 cahdRic deld FRbXYD-phenylethyl)amide

rTuoronethyl, di T'Tuor omethyT, trifluoronethyl,

- Co- 4al kyl NHC( O &&LC1-4al kyl), - CO4aI Ky1NR7RB, -

C(O R9, Cl4al koxyCo-Jal Ryt= )

- Co- 4al kyl NHC( O) R9, AN ~Q

- Cl4al koxyCl al koxy, hydn—ox Fodal Ky

- soz(c1 4al kyl ), - SOZNRllF&Z 5- 1o

cubata 1 ot ot ERaRE L SR ?a%oeﬁ%l# Mt ed

a9imdIpd 1 defdrgbalway ladded 2-
(mefdggtllﬁ@o% W%d 0 pnouen( Lynade géﬁ ¥ ladde

4al kyl ) (Co. 4al kyl ), -S02Cl4al k
anB@pANEiGpheony Ihy(l@ghkpaﬂkw 936g1;19@ﬂm}01) iN- mﬂmh@pﬁ%phne (25uM,
| b
o bR TE By T 5 ARSI Y SR SAHERA Gl e

foPPH. 908 kéa}éus@ﬁuxthwmsmn@e&@raéeaqo Xrsiéesti ﬁa@@@trheqm&asﬁe was
is NR4(-CO 4al kyl R5). 15. A conpound according t

pagtitiningd batwegmethel acerge (190a4.) apd wv@mi ($gmEY Eélﬁuorgﬂnédohase was
sep/argteg 954 th%oaﬁhgdlﬂg)%gs eh\%seﬁlﬁﬁé(r %}%\Jactgﬁ WE@ f(.lll}é%l% elg;?(ﬁg]%)

Thk&onﬁmbarmgam@i e;amowds wgslted wathai NINGDH Woetle), satiidtadsodinm
opti aonal Lg substituted 4- menber ed nitrogen

chiasde 4+ 0mbl drigd Mge(e); ;fulte@fi@aé concpntrated érhwﬂﬁdcl'ude material
Wa%ﬁ)cﬁlﬁtﬁ 4 Bg chtn nﬁt@rgfgéﬁm h%ﬁ /%E Qgétﬁtg r(‘PQ aftl V\}]e@{’ystalhsed from

arnmace cepta er eo elrn

md:tharmj{ to give diertitle gompoungi méx (Eﬂ+|)=| 304 [MpHIOHRT .37
substituted with hydroxy. 18. A conpound sel ected from
the following: ci C o NN / \' N nN NNMe2 NNMe2 N OH

D EXAMPLE 299
2-[(5-Cyano-1H-pyrrolo[2.3-c]pyridine-2-carbonyl)amino]-3 (S)-(4-

fluorophenyl)propionic acid ethyl ester

N

X
AN ] N I o
N~ N N\_/U\ O/\
5
F

To a solution of 2-amino-3-(S)-(4-fluorophenyl)propionic acid ethyl ester
hydrochloride (0.530g, 2.14mmol) in DMF (15mL) was added DIPEA (1.3mL,
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NNHOO, o, F -168 W 2004/ 104001

PCT/ US2004/ 016243 C OHN NOHANOHBt N \ HO/ \ O
wWORMMBE00: - N~-NMeZ H O ONNNIV O1 HO O PC/USI004D16243
\ ~-ON \ O\ N HOHOHOdO Cd cl I/ N O
NOH\ N\ ~NSN\NH\ NHAN OpHO C \ /

e e
carbokWlic, acid\Rreparatishl 6250 208g,®. HnBnol) and EDCI (0.492g, 2.57mmol).

The reaction mixture was stirred at rt for 16h. Reaction mixture was concentrated in

vacuo and the residue was partitioned between water (150mL) and ethyl acetate
(200mL). Organic phase was separated and the aqueous phase was further extracted
with ethyl acetate (200mL). The combined organic extracts were washed with
saturated NaHCOs (75mL), saturated sodium chloride (100mL), dried (MgSO4),
filtered and concentrated in vacuo to give the title compound. m/z (ES+) = ’381 [M+
H]"; RT = 4.79min.

EXAMPLE 300
2-[(5-Cyano-1H-pyrrolo[2.3-c]pyridine-2-carbonyl)amino]-3-(:5)-(4-

fluorophenyl)propionic acid

N
iR
Ay N\é)J\oH
o z

F

To a solution of 2-[(5-cyano-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-
(S)-(4-fluorophenyl)propionic acid ethyl ester (EXAMPLE 299, 0.800g, 2.1mmol) in
methanol / water (2:1) was added 1N NaOH (4.2mL, 4.2mmol) and stirred at rt for
16h. Reaction mixture was concentrated in vacuo to remove methanol. Water
(150mL) was added to the residue and washed with ethyl acetate (2 x 75ml). The
aqueous phase was cooled in an ice bath and acidified to pH 4 using 2N HCI. The
precipitate formed was isolated and washed with water and ether to give the title

compound. m/z (ES+) =353 [M + H]"; RT = 3.27 min.

EXAMPLE 301
5-Cyano-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid [1-dimethylcarbamoyl-2-(5)-(4-

fluorophenylethyl]amide
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WO 204400404 0 H H H NN QGrCE/usLobl/NG243
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HN ~O\ / OHN CEt HN~OH OO
0

2004/ 104001 PCT/ USR004/ 016243 ¢l ¢l _cl N-/ | HO
N~/ 1 NON \ 1N HNWOEt HOHN O- I\ 0
O GHOHO N _N° \\_)HNEI/N\/FHCI

To a solution of N-dimethylamine hydrochloride (0.006g, 0.07mmol) in DMF
(6mL) was added DIPEA (37uL, 0.21mmol), HOBt (0.009g, 0.07mmol), 2-[(5-cyano-
1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-(S)-(4-fluorophenyl)propionic acid
(EXAMPLE 300, 0.025g, 0.07mmol) and EDCI (0.016g, 0.084mmol). The reaction
mixture was stirred at 1t for 16h then concentrated in vacuo and the residue was
partitioned between water (50mL) and ethyl acetate (100mL). The organic phase was
separated and the aqueous phase was further extracted with ethyl acetate (100mL).
The combined organic extracts were washed with saturated NaHCO; (50mL),
saturated sodium chloride (75mL), dried (MgSOy), filtered and concentrated in vacuo

to give the title compound. m/z (ES+) =380; RT =3.45.

EXAMPLES 302 - 307

N
S o
N r':} R’
N N
O 2

R

F
The following compounds were prepared according to the method of
EXAMPLE 301 from 2-[(5-cyano-1H-pyrrolo[2,3-c]pyridine-2-carbonyl)amino]-3-
(S)-(4-fluorophenyl)propionic acid (EXAMPLE 300) and the appropriate amine.

Example | Amine m/z RT (min)
OH
302 HNO/ 422 3.36
OH
303 HNO 422 3.32
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\ ThH/ \ NIN H INNI C C - NI | HODN N
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NC--OHC N~N>-OHC N-NOH \ NV OFN HON HO
FI. OO0 ON A V\NCA\VN)~"iI HON HO
FNHODO NH-O-INN-OFN-TN-O NN\ O NN
NNNO HOH HO[O OI\ I\ I~

304 HZN’O 420 3.92

305 \ / 422 3.44

306 HN< > 420 3.72
307 HNJO 449 3.26

In vitro GP activity

Materials

o-D-Glucose-1-phosphate (disodium salt), Glycogen, D-Glucose, Malachite
Green Hydrochloride, Ammonium Molybdate tetrahydrate, BSA, HEPES and rabbit
muscle phosphorylase a (P1261) were purchased from Sigma. All other reagents were
analytical grade.
Method

Glycogen phosphorylase assay in vitro.

An assay for glycogen phosphorylase activity in the reverse direction was
developed based on the method described by Engers et al., Can. J. Biochem.,1970,.
48, 746-754]. Rabbit muscle glycogen phosphorylase a (Sigma) was reconstituted at
a stock concentration of 100ug/mL in 25mM Tris/HCIL. The pH was measured in a
96-well plate in a final volume of 100¢L containing 50mM Hepes pH 7.2, 7.5mM
glucose, 0.5mM glucose-1-phosphate and 1mg/mL glycogen. After incubation at
30°C for 30min, the inorganic phosphate released from glucose-1-phosphate was
measured by the addition of 150uL of malachite green/molybdate solution prepared as
follows: 5mL of 4.2% ammonium molybdate in 4N HC], 15mL of 0.045% malachite
green, S0uL of Tween 20. Following a 30min incubation at rt, the absorbance was

measured at 620nm. For ICsy determination, 10uL of a serial dilution of compound
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response curves were then obtained by plotting % inhibition versus logio compound
concentration. ICsp is defined as the concentration of compound achieving 50%

inhibition under the assay conditions described.

The EXAMPLES have an ICsp of < ImM. For example, EXAMPLES 1-20,
22, 27, and 30-48 demonstrated efficacy by measuring values of ICs in the range of
62.8-0.07uM. Examples 21, 23-26, 28, and 29 yielded ICsp 100uM or higher. Itis
advantageous that the measured ICso be lower than 100puM. It is still more
advantageous for the ICso to be lower than 50pM. It is even more advantageous for
the ICsp to be lower than 5uM. It is yet more advantageous for the ICsg to be lower

than 0.5M.
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1. A compound of Formula (I):

or a stereoisomer, or a pharmaceutically acceptable salt thereof, wherein:

one of X;, Xa, X3 and X, must be N and the others must be C;

R! and R are each independently, halogen, hydroxy, cyano, Cosalkyl, C;.
salkoxy, fluoromethyl, difluoromethyl, trifluoromethyl, ethenyl, or ethynyl;

R%is Coalkyl, COOR6, COR6, Cj.4alkoxyCi.4alkyl—, hydroxyCi.salkyl—,
cycloalkylCo.4alkyl—, arylCosalkyl—, hetarylCo4alkyl—, wherein any of the aryl or
hetaryl rings are optionally substituted with 1-2 independent halogen, cyano, C;.
salkyl, Cy.4alkoxy, -N(Co.4alkyl)(Co-salkyl), —SO,Cysalkyl, =SO;N(Cy.4alkyl)(Co.
salkyl), hydroxy, fluoromethyl, difluoromethyl, or trifluoromethyl substituents;

Y is Cyp.palkyl or -CH(OH)—;

Z is CHj,, —C(0)—, —O—, >N(Co.salkyl), >N(Cs.¢cycloalkyl), or absent; but
when Y is -CH(OH)—, Z or R3 must be bonded to Y through a carbon-carbon bond;

R%is hydrogen, ~COOC;.salkyl, C;4alkoxy, Ci.salkyl, arylCi_salkylthio—, —Co.
salkylaryl, —Cq.qalkylhetaryl, —Co.4alkylcycloalkyl or —Co.salkylheterocyclyl, wherein
any of the rings is optionally substituted with 1-3 independent halogen, cyano, C;.
salkyl, fluoromethyl, difluoromethyl, trifluoromethyl, —Co.4alkyINHC(O)O(C1-salkyl),
—CoalkyINR'RE, —C(O)R’, C.4alkoxyCo.qalkyl-, ~COOCo.4alkyl, —Co.
4alkyINHC(O)R®, —Cy.4alkylC(O)N(R '), —C1.salkoxyC) 4alkoxy, hydroxyCo.salkyl-,
~NHSO,R'"°, —S0,(C;alkyl), ~SO;NR''R'?, 5- to 6-membered heterocyclyl,
phenylCyalkoxy, or phenylCy.,alkyl substituents, wherein phenyl is optionally
substituted with 1-2 independent halogen, cyano, Ci.salkyl, C;.salkoxy, -N(Co-
salkyl)(Co.salkyl), —SO,C1.4alkyl, —SO,N(Co.4alkyl)(Co.salkyl), hydroxy, fluoromethyl,
difluoromethyl or trifluoromethyl substituents, or two bonds on a ring carbon of the
heterocyclyl group optionally can form an oxo (=0 ) substituent;

orR%is —NR4(—Co4alkle5);
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R’is hydrogen, hydroxyC,.salkyl—, CialkoxyCo.salkyl-, or aryl, hetaryl, or
heterocyclyl;

wherein a heterocyclic nitrogen-containing R’ ring optionally is mono-
substituted on the ring nitrogen with Cj.alkyl, benzyl, benzoyl, C;4alkyl-C(0O)-,
—S0,C14alkyl, ~SO,N(Co4alkyl)(Co4alkyl), Cy4alkoxycarbonyl or aryl(Ci.
salkoxy)carbonyl; and wherein the R’ rings are optionally mono-substituted on a ring
carbon with halogen, cyano, Cy4alkyl-C(O)-, C;4alkyl-SO;—, C1.4alkyl, C;.4alkoxy,
hydroxy, —N(Co.salkyl)(Coalkyl), hydroxyCo4alkyl-, or Co.4alkylcarbamoyl-,
provided that no quaternised nitrogen is included; or two bonds on a ring carbon of
the heterocyclyl group optionally can form an oxo (=O ) substituent;

R® is Cialkyl, aryl, or hetaryl;

R’ and R® are independently Co.alkyl, Cs.¢cycloalkyl, or CO(C4alkyl);

R’ is C1.4alkyl, or Cy.¢cycloalkyl;

R is Cyalkyl, or Cs.¢cycloalkyl;

R!! and R" are independently Co4alkyl or together with the nitrogen to which
they are attached may form a 4- to 6-membered heterocycle; and

wherein there are no nitrogen-oxygen, nitrogen-nitrogen or nitrogen-halogen

bonds in linking the three components ~Y—Z-R? to each other.

2. A compound according to claim 1, or a stereoisomer, or a pharmaceutically

acceptable salt thereof, wherein X3 is N.

3. A compound according to claim 1, or a stereoisomer, or a pharmaceutically

acceptable salt thereof, wherein X is N.

4. A compound according to claim 1, or a stereoisomer, or a pharmaceutically

acceptable salt thereof, wherein X; is N.
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acceptable salt thereof, wherein X is N.

6. A compound according to any one of the preceding claims, or a stereoisomer,
or a pharmaceutically acceptable salt thereof, wherein R!and R" are each

independently, halogen, cyano or hydrogen.

7. A compound according to any one of the preceding claims, or a stereoisomer,
or a pharmaceutically acceptable salt thereof, wherein one of R! and R" is hydrogen

and the other is a 5-halo or 5-cyano group.

8. A compound according to any one of the preceding claims, or a stereoisomer,

or a pharmaceutically acceptable salt thereof, wherein Y is Coalkyl.

9. A compound according to any one of the preceding claims, wherein Z is

—C(0)~

10. A compound according to any one of claims 1, 2 or 6 to 9, or a stereoisomer,
or a pharmaceutically acceptable salt thereof, wherein

X3is N;

Y is Cpalkyl; and

Z is -C(O)-.

11. A compound according to any one of the preceding claims, or a stereoisomer,

or a pharmaceutically acceptable salt thereof, wherein Y is a direct bond.

12. A compound according to any one of the preceding claims, or a stereoisomer,
or a pharmaceutically acceptable salt thereof, wherein R? is Co.4alkyl or arylCo4alkyl-,
wherein the aryl ring is optionally substituted with 1-2 independent halogen, cyano,
Cisalkyl, C4alkoxy, -N(Co4alkyl)(Cosalkyl), ~SO,Ci4alkyl, —SO,N(Co.4alkyl)(Co.
salkyl), hydroxy, fluoromethyl, difluoromethyl, or trifluoromethyl substituents.
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pecepipblp yalt therpof, whergin®” is gmzloptionally yubEirted v@th 1-2 halogen
substituents.

14. A compound according to any one of the preceding claims, or a stereoisomer,
or a pharmaceutically acceptable salt thereof, wherein R is ~Co-salkylheterocyclyl
optionally substituted with 1-3 independent halogen, cyano, C;.4alkyl, fluoromethyl,
difluoromethyl, trifluoromethyl, —Cy.4alkyINHC(O)O(C4alkyl), —CoalkyINR'RE,
C(O)R?, C;4alkoxyCoalkyl-, ~COOC4alkyl, ~Co4alkyINHC(O)R?, ~C,.
4alkylC(O)N(R %), —C1 4alkoxyC;.alkoxy, hydroxyCoalkyl, -NHSO,R™®, ~S0,(C;.
salkyl), —SO,NR! lRIZ, 5- to 6-membered heterocyclyl, phenylCyalkoxy or phenylC.
2alkyl substituents, wherein phenyl is optionally substituted with 1-2 independent
halogen, cyano, Cy.salkyl, C;4alkoxy, -N(Co4alkyl)(Coualkyl), —SO,C)qalkyl, —
SO2N(Co.4alkyl)(Co.4alkyl), hydroxy, fluoromethyl, difluoromethyl, or trifluoromethyl
substituents, or two bonds on a ring carbon of the heterocyclyl group optionally can
form an oxo ( =0 ) substituent; or R? is ~NR*Cy.qalkylR).

15. A compound according to claim 14, wherein R® is an optionally substituted
nitrogen containing heterocyclyl group, linked to Z via a ring nitrogen atom; or R® is
~NR*(~CyalkylR>).

16. A compound according to claim 15, wherein R? is an optionally substituted 4-

8-membered nitrogen containing heterocyclyl group.

17. A compound according to claim 16, or a stereoisomer, or a pharmaceutically
acceptable salt thereof, wherein R® is pyrrolidin-1-y1 or piperidin-1-yl optionally
substituted with hydroxy.

18. A compound selected from the following:

Cl

o}
o] TN
N\ ’ N\ R Q
N//\ 3 H\jLNMez QX\WN\)\NM% N \_)\\ OH
y ﬁ B H ¢
@ ° O
F
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or a pharmaceutically acceptable salt thereof.

19. A compound selected from the following:
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Forrmula (I1), or a protected or activated derivative

t her eof vvith an amne of Formula (I1l); or -183 WO

2004/ 104001 /U82004/ 0166 b) Co C4al kylRS (OH

-\~\ aX ~ 20 Co Caal kyLRS 4R2 R R
HiNA~y T ord corpolinds @ For mul a
I) rean|s nd RB is NRa-%o- Zalkyl R5),

coupllng a carboxylic acid of Formula (1), or a
protected or activated derivative thereof, wherein Z

is a n amine of Formila
(I\/)Qﬁ%ﬁsha,?rﬁg “%?al aéceg%’;% {ﬁ%ﬁi@x. N OCRs H2N- + 3' X
4 HR- . X4~H O XX Il XI X for conpounds of Formnula

1) i alkyl, Zis -C(O- and
%513. A%ﬁ'ﬁlﬁlg‘%ﬁ ds%érﬁl-%of&hvgﬁ%et ar yI coupling of a

conpound o lLa (XX) W|th Jconp of ml a

e

Ay dek} rdC|co ngcondi t i m
copgu mul a\@%ﬁg)g—« of- d by rénova th
ket® lbro?lp he prexsente of a and d) 1 -C4

al kyl Rkx HEN Y FOCi -Ca al kyl

= Q \ N H Q N
AT AL JLQ AL L,

D



IX2 COH+ | YA1ll~/ 2 0O RXB3 Xa H2Z RZORX3 X4 NOR
Il X111 OH RL HY-~ R X3X4 N O R for conpounds of
wo-and@o( 1) wherein Z is C=0 and R3 is O -4al RORYS2004/016243
coupling a conmpound of Formula (I1), or a protected or
activated derivative t hereof, and a conpound of
aFormula (Xi1); - 184 WD 2004/ 104001
/U82004/016' e) for co o ormula (1)

nei is abs ydrol ysi s
of ﬁuﬁ% WE>of' : Ommere*z s ClQand R3 is a
Cl- 4afko gr oup. 3 onpound of F Ia (ITA): R1
A X1, c;ji%z el A ora Ch al kyl ester
or protectedrderivative tfrereof, mhereln one of X1,

2., X3 and X4 nua e N ang t he oh nust obe C Rl

%%iEELwar C Y_dnal x*l
cyanib _ /QF C1h Ta kexy, quor01 t yIL_A

dlflub?o trlfluoro hyl , et henyl, etﬁynyl
prOV|ded t hat en X1 X3 or X&=is N, %t hen

or absent
R1 and R' are not both hydrogen. 29. A conpound
sel ect ed from

| -b di ne- 2 d |
%ﬁgﬁggw igFO[S‘iibgmpr{l Ie Z\EQEE%%§Y|é aci g

5- Cyan8- oIo [ 3, 2-Db] |ne 2-carbo i C aC|d
5- Met hox pyrrolo[3 2- b] i di ne-2-carbo c acid;
1H Pyrrol o 3, 2-c] pyri di ne-2-car boxylic acid; F
6- Chl oro-I H pyrrol o[ 3, 2-c] pyri di ne-2-car boxylic acid;
oyl M pyrrol of 3, 2-c] pyri di ne-2-carboxylic acid;
o) (O Pyrroio[ 2, 3-¢] pyri di ne- 2- car boxyl i ¢ aci d;
o

(@]

F

or a pharmaceutically acceptable salt thereof.

21. A compound selected from the following:

or a pharmaceutically acceptable salt thereof.

22. A composition comprising a compound according to any one of claims 1 to

21, or a stereoisomer, or a pharmaceutically acceptable salt thereof; and a

pharmaceutically acceptable carrier.
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5-Brono-| H pyrrol o] 2, 3-c] pyri di ne-2-carboxylic acid;

5- Et hynyl - | H pyrrol o[ 2, 3-c] pyri di ne- 2-car boxyl i ¢ aci d;
WG20@0amoe1 H pyrrol o] 2, 3-c] pyri di ne- 2- car boxyl i BCHUBZ004/016243

5- Met hyl -1 Hpyrrol o[ 2, 3-c] pyri di ne-2-car boxylic aci d;

5-Chl oro-I H pyrrol o[ 2, 3-b] pyri di ne-2-carboxylic acid;

6- Chl or 9- | . i di.ne-2- ' ird;
23 ReBpL g BHSlLaCorn Bt A SR UK b
diaBefesl colﬁ;)riéingli stbplof wimisdtetingdn effisctive empheirafdihe comp@md

sl e of TR 1o 2 o aageqisorny, g BRARACEItty

e saifsebh R, R, XL, X2, X3, and X4 are as
ac‘g!gﬁbnesif inclaiml and R3 is -Coal kylaryl or

- Coal kyl hetaryl. 31. The conpound

24. ( % Pnegh%dfolf lf)(r)ervgr?t?cpnzgtl 3183)(6?625%1 Ia%u?n%n%’e?no%&t?ﬂﬁg pre-df'a%@tm
hyperglycemia or impaired glucose tolerance comprising a step of administering an
effective prophylactic amount of the compound according to any one of claims 1 to

21, or a stereoisomer, or a pharmaceutically acceptable salt thereof.

25. A method of prophylactic or therapeutic treatment of hypercholesterolemia,
hyperinsulinemia, hyperlipidemia, atherosclerosis or myocardial ischemia comprising
a step of administering an effective amount of the compound according to any one of

claims 1 to 21, or a stereoisomer, or a pharmaceutically acceptable salt thereof.

26. A method of cardioprotection comprising a step of administering to a subject
in need thereof an effective amount of a compound of a compound according to any

one of claims 1 to 21, or a stereoisomer or a pharmaceutically acceptable salt thereof.

27. A process for the production of a compound of Formula (I) according to claim

1, comprising:

a)
3
Y— 3
R R H -
XK, OH , HN_ _Y__R __ . x> A N‘<
R—-—ni _ \( R x »
x; N © R X, N ©
i} I I

coupling a pyrrolopyridiﬁe-Z-carboxylic acid of Formula (II), or a protected or

activated derivative thereof, with an amine of Formula (III); or
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b)
C,-C,alkylR®

N—-R*

' Y—<

R H Y \< i 5 H

oK \ N_< o, H\ - CoCaalkyiR x><x _< 0
3)( H O

v I

for compounds of Formula (I) wherein Z is C=0 and R? is -NR*(—C,.
salkylR®), coupling a carboxylic acid of Formula (I), or a protected or activated

derivative thereof, wherein Z is absent and R? is ~CO,H, with an amine of Formula

(IV); or
c)
1 " /’\O
X HO. Y,
Co . Do N O
HZN + 3'X4 lrill 3'X4 H 0] —_— I
XX II XIX

for compounds of Formula (IIT) wherein R%*isH, Y is Cy alkyl, Z is -C(O)- and
R? is -Cyalkylaryl or -Coalkylhetaryl coupling of a compound of Formula (XX) with a
compound of Formula (II) under standard coupling conditions to give a compound of

Formula (XIX), followed by removal of the ketal group in the presence of acid; and

d)
0C,-C, alky!

oc,-C, alkyl

H Y
XE<X PN A, N
I\ﬁ oo R’ \[cl/ >>(<23 xj\/p?_(o kO

II Xn I

OH
R' H Y\\<
N
2y [
R_X"S__X/ N © R
4 H

for compounds of Formula (I) wherein Z is C=0 and R? is C;4alkoxy,

coupling a compound of Formula (II), or a protected or activated derivative thereof,

and a compound of Formula (XII); or
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e) for compounds of Formula (I) wherein Z is absent and R? is —CO,H, ester

hydrolysis of compounds of Formula (I) where Z is C=0 and R? is a Cj-salkoxy

group.

28.

A compound of Formula (IIA):
R
1 XXXWOH
RSF
Xs‘x4 H 0
A

or a Ci4alkyl ester or protected derivative thereof, wherein:
one of Xi, X,, X3 and X, must be N and the others must be C;
R! and R" are each independently, halogen, hydroxyl, cyano, Co.salkyl, C;.

salkoxy, fluoromethyl, difluoromethyl, trifluoromethyl, ethenyl, or ethynyl or absent;

29.

provided that when X, X3 or X4 is N, then R! and R! are not both hydrogen.

A compound selected from:
5-Chloro-1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid;
5-Bromo-1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid;
5-Cyano-1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid;
5-Methoxy-1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid;
1H-Pyrrolo[3,2-c]pyridine-2-carboxylic acid;
6-Chloro-1H-pyrrolo[3,2-c]pyridine-2-carboxylic acid;
6-Cyano-1H-pyrrolo[3,2-c]pyridine-2-carboxylic acid;
5-Chloro-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid;
5-Bromo-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid;
5-Ethynyl-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid;
5-Cyano-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid;
5-Methyl-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid;
5-Chloro-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid;
6-Chloro-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid; and
6-Cyano-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid.

or a Cy4alkyl ester of any one thereof.
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30. A compound of formula (XIX):

R H 0;\&
X
SN
7;‘)(: N 0
XX

wherein R, RY, Xy, X, X3, and X4 are as defined in claim 1 and R® is
—Cgalkylaryl or —Coalkylhetaryl.

31.  The compound 4(S)-(4-fluorobenzyl)oxazolidine-2,5-dione.
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