WD 2005/ 123731 PCT/ EP2005/ 006493 1 ORGANI C COVPOUNDS

The present invention relates to organi c conpounds,
woOheisri2pepar ati on and their use as phar maceuPCTaIP2005/006493

In a first aspect, the prestnt invention provides

conmpounds of formula (1) O RR ORG QR P (I~ (R4Am

RENN X-W(R5), in free or salt form wherein Qis

a bond or a Cl- Cl1O-oRGANREOMPOPNDBt i onal |y

substituted by halogen; R and R2 are, independently,

H,. hal ogen or Cl-C8-al kyl, or Rl an . toget her with.

t e Pgs aHn\m'ﬁw%gtmiteﬁf%wompguag%ﬁmar,egﬁaﬂﬂv ght tnéir use

as phéhm&gbeials. C3- C8- cycl oal i phatic group; R3 is H,
Cl- C8-al kyl, a C3-Cl5-carbocyclic group,

Cl- C8- hal I I 1- C8 kyl

O Eshatigi i e e R Res Compgupts ddaprya O
hal ogen, Cl1-C8-al kyl, Ci1-C8-hal oadkyl, a C3-Cl5-

car bocyclic group, nitro,R%cyano, [C1-C8-al kyl sul fonyl,

C1- C8-al kyl sul finyl, - b%@nyl ,
Cl- C8- al koxycar bonyl , | koxy, Cl- C8-hal oal koxy,
, am no,

carboxy, carboxy- ClQCB- at kyl

Cl- C8-al kyl ani ng, di ky ) ani no, SC2NyRi (Cl-

C8-al kyl an noys di (C1- C8-al kyl ) am nosul f onyl ,
' | am nocar bonyl ,

Qarbonyl or a 4- to 10-nenbered

heterocyclic group having one or nore heteroatons

sel ected fromthe grofpWecdRsisting of oxygen,
in fredbl @6, aér&inl phur; R6 is H or Cl-C8-al kyl; Wis a
- . C | . . .

Qffa bdny 8 SERC ¢ aélfg\%e%?%/ogllpgo%g%éwQuBéht&e&byth%Iogen,
R'and R?are, independently, H, halogen or C;-Csg-alkyl, or

R'and R?, together with the carbon atom to which they are attached, form a divalent
C,;-Cs-cycloaliphatic group;

R%is H, C4-Cg-alkyl, a Cs-Cys-carbocyclic group, C4-Cg-haloalkyl, alkoxy C4-Cg alkyl,
C4-Cg-hydroxyalkyt;

R*and R®are, independently, halogen, C-Cg-alkyl, C4-Cg-haloalkyl, a C5-C1s-
carbocyclic group, nitro, cyano, C4-Cg-alkylsulfonyl, C4-Cs-alkylsulfinyl, C4-Csg-
alkylcarbonyl, C4-Cg-alkoxycarbonyl, C,-Cg-alkoxy, C4-Cs-haloalkoxy, carboxy,
carboxy-C4-Cg-alkyl, amino, C4-Cs-alkylamino, di(C,-Cs-alkyl)amino, SO,NH,, (C4-
Cg-alkylamino)sulfonyl, di(C4-Cg-alkyl)aminosulfonyl, aminocarbonyl, C4-Cg-
alkylaminocarbonyl, di(C4-Cg-alkyl)aminocarbonyl or a 4- to 10-membered
heterocyclic group having one or more heteroatoms selected from the group

consisting of oxygen, nitrogen and sulphur;
R®is H or C4-Cg-alkyl;
W is a Cs-C4s-aromatic carbocyclic group or a 4- to 10-membered heterocyclic group

containing at least one ring heteroatom selected from the group consisting of

nitrogen, oxygen and sulphur;
Xis -SO,-, -CH,-, -CON(C;-Cs-alkyl)-, -CH(C1-C'8-alkyl)- or a bond;
m and n are each, independently, an integer from 0-3; and

pis 1.



containing at | east one ring heteroatom selected from

the group consisting of nitrogen, oxygen and sul phur;
wi2005/12802-, - CH2-, - CON(Cl-C8-al kyl) -, PCT/EP2005/006493

-CH(C1-C8-al kyl)- or a bond2 mand n are each,

i ndependently, an integer fromO-3; and pis 1. WO

2984 dstlih tr?&léé%%%gﬁér wggfollgw%rrﬁ’éar#ﬁ&d in the

speci fication have t | ow ng neani ngs: "Optionally
substituted", as used herern means the graou referred

t (Ortignafe substiideq”: as eﬁﬁda*rerelﬁemsm@e@r%rqf?r o AN sy

substﬁﬂ@d af oridr rﬁ@r@’fﬁo@ﬁibhé) By Qﬁy bﬁ’@ orr @l Gomisindtiontd? the radicals listed
hereafter. "Hal ogen" or may be fluorine,

thereqﬁﬂro“ ne, brom ne or iodi ne, preferabl y it is bromne
or chlorine or fluorine. "Cl-C8-al kyl" denotes

St'l‘lé!bgéﬂ"'d?hﬁél&' Bhy BE A0EMRS chlbritd tadrkink or Vit pretyrabR. it is
, .ethyl, n- propyl i sopropyl, n-butyl,
brom'[‘%@bﬁ”t"?““e%refli‘oﬂﬂ?yl tert-butyl, straight- or
br anched- pentyl , strai ght- or br anched- hexyl ,

stcACgalkyl" @én&éaaﬁérgﬁb&rem ot bramcretﬂrcar@ahalkymr/hrch may be, e.g.,
br anched- oc} Yso Pr e

methyyeley]. PIpY!, teopeppyh g-Ruly %&R@ " %ecg}?“&ﬁp)eﬂ-bé%y' uERpht- or
branch@dl -BERtyl, Gﬁéighteﬁr Braf BiidiPEsG/, iseralgh P bFmheghSptyl & straight- or

car ato ocyclic group, either
brancE%pngl Pigtarakly, & Lﬁgalgﬁ '%Q @'agpcycl oal kyl, e.g.,
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl
cycl- ergecrarwcyerc grevg, agogydr hereln, dewsted a@arb@uy&lrc@oup having 3-

b | |
0 15 505 M S 2 S Hehg By e oG s o
Cs-Csld emalkyrde@/lcycraprowr egcrmmtdwlopeﬁw&wawxyr cycheheptyr or
cyclo%qt)guca' érér%ra gﬁ%ﬂ?’ rpéﬁﬁ{w gFCP:Hg gu%h asrﬁ{cyc‘ooctyl
brcycl@o@lﬁmﬁﬂh@qﬁd’aﬁyl §ncghdelrﬁ>yl Catal m@jcwbeyrurtaurcmg wagHihyl- Breferably

the Cs- ﬁ?{%@gﬁg{%grgé@% gml quyc{irf gr%gfe,ger éggpéc’rlrj k?or naﬁr'ref‘hyl The

3—C1Q&ar@gcﬁilrkbroup%n%&uﬁbmutewVKN"J 1 3@ﬂrb%éﬂté<6rxlynsubstrtuted
Prefer(reg_is@%@%Crgﬁga%éalos&%gﬁﬁrn%yru rg cfa?tr)]c}/xy, C1- s-a'I\II<H? C4-Cg-halo-
alkyl, @ (d;Jal atkgl- )ammbarg@uyrf QPEE—G&@EUW@&T—SONHL (C4-Cg-alkylamino)-
m noc rbo an [
sulfort A Cx oD AU P BEARY . amivsartenyl EafCslylarinogBeRy! BRACICr

Ca-alléyl)Emrridéaﬁb%nwemmsicémbwcﬂ@gEdUpCandgi BUP 1|2€ﬁderﬁ§er%ti heterocyclic
eroatom sel e at ed f omnitro

groupd%a)llatgrﬁone ¥ r[rr]ﬁg B Ereter%or@fgle ted from 8%‘?%85 %nd sulphur.

group”, as used herein, denotes an arorrati Cc group
hagj-og-dronatic Earbbtyulic gRoupYasalsethierdin, Glenofeb @nydrematic group

having aGPP ' ‘P 3/ Irn(?gn gar E)n a{e iy \élg p%enylene (rﬁ%phthylene or anthrylene. The Cs-
C,s-aromatic group can be substituted with 1-3 substituents or can be unsubstituted.
Preferred substituents include halo, cyano, amino, nitro, carboxy, C;-Cs-alkyl, halo-C4-Cs-
alkyl, C4-Cg-alkoxy, C4-Cg-alkylcarbonyl, C4-Cg-alkylsulfonyl, -SO,NH,, (C4-Cs-alkylamino)-
sulfonyl, di(C4-Cg-alkyl)aminosulfonyl, aminocarbonyl, C4-Cs-alkylaminocarbonyl and di(C-
Cs-alkyl)aminocarbonyl, a C;-C4s-carbocyclic group and a 5- to 12-membered heterocyclic
group having at least one ring heteroatom selected from nitrogen, oxygen and sulphur.

"Divalent C3-Cg-cycloaliphatic" denotes cycloalkylene having 3- to 8-ring carbon
atoms, e.g., a monocyclic group, such as a cyclopropylene, cyclobutylene, cyclopentylene,



Cl5-aromatic group can be substituted with 1-3
substituents or can be unsubstituted. Preferred
weubstizssent s i ncl ude hal o, cyano, am no, nitr BCT/EP2005/006493
car boxy, Cl-C8-alkyl, hal o-&1-C6- al kyl, C1-C8-al koxy,
Cl- C8- al kyl carbonyl , C1-C8-al kyl sul fonyl, -SO2NHZi
cyclolidxy/ieRe; @lcdkaHepie@)or c§ElbdMIhe, any of which can be substituted by one or
di %C& al kyl")am nosul f onyl , am nocar bonyl .
more,tsy gpq@q% o‘@a%h@’lou%?id’raibd‘dfl-'c group, such as bicycloheptylene
or bicfSloddtyi¥he. aRteRsaBIy PO L-cy@oRISAES iC 8L-Boeyaibalky &) &y, adylo-

nber ed het erocyclic group having at

a 5- to 12-nme
pronyeé‘és?y“g?Pé‘tW?'??gorﬁé’P'é’P%'ﬁt"Sﬁ?-seI ected from nitrogen,
oxygen and sul phur. "Dival ent C3-C8-cycloaliphatic”

d Sop@&mxﬂ denlolasl serra@hlhgwéin or Brant:l@ecBﬁ{-CQ%lk@ﬁy keieh may be, e.g.,

at o , €.0., a npnocyclic roup, uc as
metheXye PIBIG SoRTSREXY. (SPRIaSYHBHENY. IsBi e Rephutxy. tRgbutoxy,
straigﬁ@@?bﬂa&%ﬁ@?—p@%ﬂﬁ@ﬂﬁ@lﬁt’-%?@hecﬁh@ﬁ@d@?@@l@ﬂﬂ@n branched-

Cycl onep ene or cycl ooctyl ene, an I cCh _can e
heptyloxy Of P’t’%@%‘a Oporagrhedsecty et o re%%m’l‘?ﬂ‘%ﬁ%’wgfy g \93-,04'atfk°xy-

C,-C4-al kyl groups; or a bicyclic group, such as

bi"cy%mbbamyl" ?Eel"opcs-hgamwggm @bnb@{(ar?falfil%rnam1yca-alkoxy as

" C3-C5-¢ycel o ene" 1s -Ch-cycl o ene, .e.g.,
hereipkEkirS Herih e, ARSI LS PSR P18, T Qe T R AL B, two or
three 'hBlogéB atdnke) Yyefed@yalueans birehiablor ehiatife atorty. aPreResbly, C,-Ce-
haloaﬁ&ﬁ%@%ﬁaﬁ@f §ﬁ%}ti§8@,@§/ oﬁge,gwsggyireq ﬂﬁ%ﬁgﬁgvmﬁg o Lloririe atoms,

Prefefs®fy, QLG HalodixYy i9005-Cxdikoxp subati@ifdd byobne, two or three fluorine,
br anc ed-é)ent oxy, straight- or branched-hexyl oxy,

br
brom@?r"él‘""aﬂ’f"j B©MSr anched- heptyl oxy or straight- or
branched- octyl oxy. Preferably, C-C8-al koxy is

G"S%g-alldyrsmyony'll"Ca? G&d;r&éééial H@‘I‘ldtekaC};-@lkyf]& Iﬁabig&?ﬂeﬁé(déﬁned
. en e - - a - - X S ereln ore
inkedig Bhey Rrateied (-Ga B sTamL s b o kRN el

methyéefopylabl y one, two or three hal ogen atons,
preferably fluorine, brom ne or chlorine atons.

Pr.ef er apl C,.: C8- hal oal kyl is -CA4-al k . i
ousCr Ry cRusBR h8RN Yenbs G IRhEY hereinhefise gpined
linkedcto|-80-nrafecaity C,-Cg-akkglsalbihyl is C,-CGakhBlinykespeciatly
th? f04 al koxy substituted by one, two or three
me H%&ﬂyf'ne, brom ne or chlorine atons.
"C, -Cg-al kyl sul fonyl™, as used herein, denotes
C"ASroaC kgL-akkgl" had EaminefGyr@&:-alkedxyh dehoté mnlredattache 6 a. nitrogen

referaply C, -C8- sulfaayl is C -C4-alk nyl ,
atom I¢ € E-BRY) o 4 ¥l R o BV B i Bl RO
respeathatly, e herainbefere aleésedC1PrERrablk \dmias-(h &3 el ahd amino-C,-Cs-
defined linked.to.-S0 . Preferabl
alkoxparerEESpPRUNE u?m"}%’y‘Pﬁé ‘aﬂﬁy'-%%aa{’f"féﬁ’/1éléiﬁ4r?"§1‘§7ﬁy; especial | y

nmet hyl sul finyl. "Am no-C, -C8-al kyl" and
" imino-(BydrGky)el kOxgikylt derudtes aminoattathetbyed niisogan atom to
C1-Cape{llzyrl 0§ Hydroxy attached by an oxygen atom to the same C,-Cg-alkyl. Preferably,

amino-(hydroxy)-C,-Cg-alkyl is amino-(hydroxy)-C,-C4-alkyl.

"Carboxy-C;-Cg-alkyl" and "carboxy-C4-Cg-alkoxy" denote carboxy attached by a
carbon atom to C;-Cg-alkyl or C;-Cg-alkoxy, respectively, as hereinbefore defined.
Preferably, carboxy-C4-Cg-alkyl and carboxy-C;-Cg-alkoxy are, respectively, carboxy-C4-Cy-
alkyl and carboxy-C,-C,-alkoxy.



atomto Cl-C5-alkyl, e.g., NH2-(C1l-C8)-, or to

Cl- C5-al koxy, e.g., NH2-(Cl-C8)-0O, respectively, as
woaeowinbsiore defined. Preferably, am no-C, - C3rairyko0s/006493

and ami no-C, - C8- al koxy are# respectively,

am no- C, - C4- al kyl and am no- C, - C4- al koxy.

Am-c%wbé@fwﬁyb' ‘@f(%ll%ﬂx?&érbom%@&@y%ﬁ%ﬁé%&m" denote

antro and
Cr-Cekildheti-BIOROTcy Geraladbih BSPANC et nestry fgfned atached

by a ErBéEatBR th.a ceﬁ‘l%rgg g(d"ubdl"@‘m a@xﬁérb’t\ﬂnw |deh§tes C1-Ce-alkoxy as
am no- ( hy r OX

nd
hereinkeferg siejjoes W@erem %wvg%%b%a%@fwﬁyp mtﬁ?@he@ t%&be&arbonyl
carbdn@ FPeRrably) m#cg ﬂw@b@%wm-@tau@?’@baﬂm A% ,c1 Ce haloalkylcarbonyl

respectively, er ei nbef ore i ne Preferab X

are, r%ﬁ@&é\;@m@r%alhylwporé)ﬂo%%f%wceﬁbow adosy-hglaalkylcarbonyl.
respectively, carboxy-C, -C4- al kyl and
cachoxuidianiido’ 'aérlﬁOm(Q @@aﬂkOl@é—wﬁlﬂaa Sa&ibté’CTJO%-%ﬂ@'@% ﬂ@r@%@fore

al kyl car bony X baonyl
definedatfAchER BY GAAGHTAPBUR A amRn Gou. GRS Eo tarall groups i
d|(C1-@8—a@@i)§|h1KWane the dind 1ot @mdrbsin ,Préﬁﬁdlﬂ;ﬁt(l W&l Akyladino and

her ei nbef ore defined attache car bon atomto a
GNP T SPREVER. G ko PLamnS I rtoreyDamne,

C, - CB-al koxy as hereinbefore defined wherein the

OXES}@%LaIkﬁF/)Iah?@oo%irM?W @Hggim1:—ﬁ$(8-ié‘lkylfughﬁ@cldr@oﬁﬂﬂ'ﬁie(h@fdo0ny|

C on. r era , y = -a ca on , . i

C-Coahmiap B G A AT SR a b 8h Befeinkiefse sefinegt attached

by a ﬁlﬁ@@ﬁﬁétbr\ﬁﬂb Yhe éébrb&ﬁla@hkaﬂ eC@drB@‘berloupl kPreferany, C1—Cg-alkylam|no-
roon - ha Qa car

carbor ARG ST RMaral Do B, [eSPeLi el Loy EiRggasbony

and Qqu@amyk);dmla@cdam@mbefore defined attached by a .
car bon atomto an am no group. The C, -C8-al kyl groups

Ky " nme. or different
Br Bf(gré “@h&k?’pﬁn?'?% ‘&ﬁcr 8&\"5(3’ miRe-Gy- 159 ¥ (fignote
dl(C1@8%Jkyl)§mp©C‘etsl h&é)’ibef@re deftinadl lsythehsdny aﬁﬂﬁﬂ‘ogen atom to the carbon
atom ob% &C%éﬂ%{lj\lﬁ{ ?3’g}hnaﬂgﬁgb%%[eas{olé‘élwg{neq—’?g%ra%? )Ql(C1 8—a|kyl)
amln@Cr@-aadyka(ﬂ\caﬂi(@OCﬁQlﬁylyhrgﬁ? @B‘.galliﬁxkl )agénrfbtpecﬂvedly, dtl)(C1-C4-alkyI)-
._respec s.her el nbef ar i ned attache y a
am'”?i?)ﬂ' d‘@@ﬁ){}/ %WI((? Ct'ﬂlgﬁka&?'%%fg\f" O8¥- a carbonyl group.
Preferably, C,-C8-alkylam no- carbonyl and
di"¢-Gp-108naikgilep-reterooctic Yooy lcoataming at3¢at bhy ehy heteroatom

selecgal’diﬁgrlﬁ %lgk%%)%ng?nogsﬁlp Eéi&r%%yn ?)?(ygen and sulphur”, as used herein, may
be mérdcy€lic-ocBiogtlicy k) furam; iralifirafukan, pyradld, pyrrolidine, pyrazole,
m.no

micegple a7l SRR R0, Rt e AR ovediozele Auide
oxazdw |s?oxiaz<blé qgeazuaé qm'ltiﬁznlié](pymardb@nplpatidiﬁe,qﬁpaa;ine, morpholine,
nazingy aFEAsR, YRz cRINSHaE PN, e e tEiobRaen PRUT ke
benzighxXaZole Bergdotiidord)ibenziSothiaBole) Hemzyfusdre indoRkS RRREbMI Y,
benzipniio(acz:bl_e%Fe?érQA })\éterocyclic groups include piperazine, morpholine, imidazole,
isotriazole, pyrazole, pyridine, furan, oxazole, isoxazole, thiazole, tetrazole,
benzothiophene, benzoxazole, benzothiazole and benzofuran. The 4-to 10-membered
heterocyclic group can be unsubstituted or substituted. Preferred substituents include halo,
cyano, oxo, hydroxy, carboxy, nitro, C4-Cg-alkyl, C4-Cg-alkylcarbonyl, hydroxy-C;-Cg-alkyl,
C,-Cs-haloalkyl, amino-C4-Cg-alkyl, amino(hydroxy)C,-Cs-alkyl and C,-Cg-alkoxy optionally
substituted by aminocarbonyl. Especially preferred substituents include halo, oxo, C;-C,-



am no-C, - 4-al kyl and
di (C, -4-al kyl)am no-C, - 4-al koxy. "4- to 10-nenbered
waebwriesRel i ¢ group containing at | east one ri RQT/EP2005/006493

het eroatom sel ected fromthe group consisting of

ni trogen, oxygen and sul phur", as used herein, may be
alkyl, @-@.%ch%oﬂ L p@s@.bmfam C [l ibalikyR LRy, L LI and

pyrrol e, pyrro I ne, pyrazole, 1imdazole, triazole,
amind(é\@iffpxya@oge?lkvlet razol e, thiadiazole, isothiazole,

oxadi azol e, pyridine, oxazole, isoxazole, pyrazine,

PYhtRGRbRhis @Pééima_@ibn and i P8 that RIIBR! 8AILE&Sthe context
nmor phol | ne riazine, oxazine, thiazole, quinaoline,

requires gHerise.ithe WOBLTPPBIPHP S p REVRIIalIBRN SHYh 2% @@mprises” or
"com;?%%",%% & 2h&ersiBBZO IMbIRAR] iRclufieméf & StatidaiARGEr or step or group

~ benzofuran, indole, indazole or benzin dazole. .
of intemers arstens hbnet theexrivgion rbamsothaicinteger ¢ sier az9neep of integers or
stepsOr pholine, imdazole, isotriazole, pyrazole,

pyri di ne, furan, oxazole, isoxazole, thiazole,
tetrazol e, benzothi ophene, benzoxazol e, benzothi azol e
aM¥hese Hfgfravianl). rree nAre gothedwashipRtitusats may apdes same or
differdHt OWhef@hh 8191 HBSIRGS bi Alf STdh@sussehistiaeBe tHY €ngs roedll three
substituents include hal o, cyano, oxo, hydroxy,
may Re#RIRt. nitro, C,-C8-alkyl, C,-C8-alkyl carbonyl,
hydr oxy-C, - CB-al kyl, C, - C8-hal oal kyl ,
ang BotherdsPedt Kié preaBhtnaSNiOh Brovides ceifpalikdd ofdbinula (l? in free
C, - CB-al koxy optionally substituted by am nocarbony
orsalﬁgﬁgcw%qzrpy preferred substituents include hal o, oxo,

s hrd B, SRS, 205 BT EFO05 4R B Pltor
R GG dhal indé geridentdTHN Baloderdr @J-kybik@ner

am no( hydroxy) C, - C4-al kyl. Throughout this .
RqreldR? tagettieo withiilte Carbomatan te wisich they areattashedyforn ssdivalent
t he pont . t?cq%r": S otherw se, the word "conprise",
oré?/gﬁg%{f%(%l gé S c{ﬁ'&as "conprises" or “"conprising",

R H, G, Lnele st LOM-dabbddyBiicygrblis; G rTy-hesdamyl cdikaxy <t aC£alkyl,
integer or step or group of integers or steps but not
t herEx8VISKEHYSf any other integer or step or group of

i . A N~ 3 0 _are
RAZENS, BlonsPRT, PG ¢/ R ARG fothioalyiG RALD,
Whearboeyclie gnoupy itrg, cyane, @rCaglkylaflifonyeCsGaaikyisuliinyls Cnig-
be y~Of 1 i, T4 ere
an%%ﬂgarrﬁgtyg'e%k C,SB %kéx%rg E@@K't Eﬁ;\? % ﬁ(to g){)’ né%reso@éll%aelg&y’ carboxy,
c ocrboyeS-Cé-akyly emnine, C1Cstatkyfangeo, dilC-Satalky)amino, SONH,, (C4-

wher g ] ng Or~a 0= ene: Co

opet et oy R iirhiodtiy Rt 8oy o C.

i naleylemihenatbpnyl Hii(GvaCoglsyl)aming@ariggyhona/- tog0-membered
heterocyclic group having one or more heteroatoms selected from the group

consisting of oxygen, nitrogen and sulphur;
R® is H or C,-Cg-alkyl;
W is a C¢-Cqs-aromatic carbocyclic group or a 4- to 10-membered heterocyclic group

containing at least one ring heteroatom selected from the group consisting of

nitrogen, oxygen and sulphur;
X is -SO,-, -CH4-, -CON(C,-Cg-alkyl)-, -CH(C4-Csg-alkyl)- or a bond;
m and n are each, independently, an integer from 0-3; and

pis 1.



Rl and R2, together with the carbon atomto which they
are attached, forma divalent C3-C8-cycloaliphatic
waroesp23BB8 is H C -C8-al kyl, a C3-Cl5- car bocyeCT®EP2005/006493
group, Cl-C8-hal oal kyl, al kdxy C,-C8 al kyl,
C1- C8- hydr oxyal kyl; R4 and R5 are, independently,
ha bRBeK Y | f
car boc I%eg?g% ¥érﬁntt %e@yﬂﬁo Cl- Crgp@nkylogjo'i_’ rfngr?y(f) i free
or saliferreawhgrripl sul f i nyI Cl1- C8- al kyl car bonyl ,
C | koxycar bonyl Cl- C8- al koxy, C1- C5- hal oal koxy,
Qé%???(@ car boxy- C1- C5- al kyl, am no, .
RGuGe KMJ:@;&BneemuﬁH(&b GS-akyty! ) am no, SC2NH2i (CL-
C8- al kyl am no) sul di ( CI- C5- al kyl ) am nosul f onyl ,
REsiCr@zaitygny| | Cl C8 al kyl ami nocar bonyl
Cl- C5- al kyI ) am nocar bon ((yjl or a 4- - menber ed
R‘Fmde? AG.dndependantly. Ralogeny Corfe-awl rr%r%a-h@lpélkﬂa@ s
setH6684I¢ gr%bt rlﬂﬁ"o nyQH& C C@@éﬂk}ﬂédlf&ﬁylofh-@)é-ﬁéﬂ@&ycarbonyl Ct-Co-
nitrogen and R6 i or Cl-C8-a Wi
Cealkay.- Qir%n%rh%O@bQWocycl i c gr oup or a 4- to

d het erocyclic group containing at |east
o'ﬁgperr? ﬁghelroatom sel ected fromthe group consisting

' iful sul phur; X is -S02-, -CH2-,
VVq%?%'g(%gff%g alukfl)w%rgqi’?)cl C8-alkyl)- or a bond: m

and n are [ ndependently, 2 ger from 0- 3;
and pisl 231 g’CT/ E 93 ‘g, I)n
anot her aspec th 9] esefit in ' /pfoviél 82

conpounds oh“formula (1) in freée galt form
wherein Qis a bond; RL and R2 are, independently, H

wirefalx Binak yﬁdentl bsNGr- CB8-al kyl; R4 and RS are,
[ ndependent ogen, Cl1-C8-al kyI C1- C8- hal oal kyl ,

Qg&#ﬁoffsmmwwghc group, nitro, cyano,
al kyl sul f onyl 1 C8 al koxycar bonyl, Ci1-C8-

alkoxyor C1C8hal R6 is H or C1C8alkyl w
is a group of formu 1) or (le})

wherein
Y is, independently, C or N; and
ZisN,OorsS,or

W is a group of formula (W,)

/?Z

Y (W)

wherein
Y is, independently, C or N; and
ZisQorS;

X is -80,~, -CHy-, -CH(C;-Cg-alkyl)-, -CON(C;-Cg-alkyl)- or a bond,;
'mand n are each, independently, an integer from 0-3; and

pis1.

In yet another aspect, the present invention provides compounds of formula (1) in

free or salt form, wherein



(MWal1l) or \ I / (Wa2) AlIl, A wherein Ais,
i ndependently, Cor N, or Wis a group of fornula
wOM)S/12¥731 (W)  Y-Z wherein Y is, independent PgT/E€2@5/006493
NN and Zis N O or S or Wis a group of fornula.
(W) Z Y (W) wherein Y is, independently, Cor N
Q¥ podd:sOorS; X is -S2-, -CH2-, -CH(CL-C8-alkyl)-,
-CON(CI-C8-al kyl)- or a bond; mand n are each,
RiandeRfenelandépendantly, htargheCiallin 0-3; and p is 1. In yet
anot her aspect, the present invention provides
ad® Lof fornula (1) in free or salt form

whergin 1 Q064 '
R i MR eaf: febg Bt St O oy Aontlyi ey
R3Ci-6ri@byalikgroup, R -@pakexycarbenyli GadEpatkitsolfory), C,-C4-alkoxy

hal ogen, - A-al kyl, Cl- C4-hal oal kyl, cyano,
c39r3?6-62r88%@’9’?i c group, Cl-C4-al koxyca?/bonyl ,
Rﬁéﬂr@,l—@%hlﬁﬁlt fonyl, Cl-C4-al koxy or

Cl- C4- hal oal koxy; R6 is Hor C -C4-alkyl; Wis a group
Wa$ afgooupudfdortina YWen of (H¥2)

AN
{A:I’L\_ (Wa1 ) or (WaZ)

one Ais CorN:and

wherein

the other two are each C, or

W is a group of formula (W)
Y

Ve
Y N
A ?\ (W)

wherein
Y is, independently, C or N; and
ZisN,OorS;

X is -80,-, -CH,- or -CH(C,-C,-alkyl)-;
m and n are each, independently, an integer from 0-3; and

pis1.

In a yet further aspect, the present invention provides for the use of a compound of
formula (1) in any of the aforementioned embodiments, in free or salt form, for the
manufacture of a medicament for the treatment of an inflammatory or allergic condition,
particularly an inflammatory or obstructive airways disease.

Salts and Isomers

Many of the compounds represented by formula (I) are capable of forming acid
addition salts, particularly pharmaceutically acceptable acid addition salts.
Pharmaceutically acceptable acid addition salts of the compound of formula (1) include

those of inorganic acids, e.g., hydrohalic acids, such as hydrochloric acid or hydrobromic



~ (Wal) or (W2) A wherein one Ais Cor N and the
other two are each C, or Wis a group of fornmula (W)

WO 2008/128%91 (W) Y-Z wherein Y is, independenPCY/EPI0SN06493
N, and ZisN,OorS; Xis -S-, -CH2- or ‘
-CH(Cl-C4-al kyl)-; mand n are each, independently, an
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aspect resent i nvention prOVI e use of
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fumarjcorqingptamic agich maiia Brig. Halonisraddh ge*aab%acnaeaﬁlﬂq%hc acid;
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dition sal har maceutical [y acceptabl e acid
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naphtth@ﬁ@ 2Qfarbd3@ﬁc9§6?dj br Q—Wy@r%vxyﬁa&thaléﬁédl @&?Bbigﬂic%‘élod and SWifhic

y rochl oric acid y robrom c
amdsmph EeRYuBRsdiNiRacid, 6&*&@@-1 Ridisuifenia arig; Z@Mqir@mth%ne -sulfonic

acid, ﬁ‘l‘éil‘%ﬂe&hﬁﬁf&%d ‘%+)a€dn%hoaﬂg LIFSAOLEd AsdrB8nefiiBnic acid, naph-

hati ¢ nonocarboxylic acids, such as formc aci d,
thalerzfc%ﬁuléor@s‘cwd r@pbﬂ@lﬂy\reah%mswf%¢ acid oF prielueRasalienis acid. These
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and butyric acid; aI| phati ¢ hydroxy acids, such as

| &omRrouRgs af fornylail “ﬁ'&thFO“Eﬁ'rl‘Jé‘Eiﬁ'Pce Gc PRFPORYGraNPS are also

capable of forming salts with bases, in particular, pharmaceutically acceptable bases, such

as those well-known in the art; suitable such salts include metal salts, particularly, alkali
metal or alkaline earth metal salts, such as sodium, potassium, magnesium, calcium or zinc
salts; or salts with ammonia or pharmaceutically acceptable organic amines or heterocyclic
bases, such as benethamine, benzathine, diethanolamine, ethanolamine, 4(2-hydroxy-
ethyl)morpholine,1-(2-hydroxyethyl)pyrrolidine, N-methyl glucamine, piperazine, triethanol-
amine or tromethamine. These salts may be prepared from compounds of formula (1) by
known salt-forming procedures.

In those compounds where there is an asymmetric carbon atom or an axis of
chirality the compounds exist in individual optically active isomeric forms or as mixtures
thereof, e.g., as racemic or diastereomeric mixtures. The present invention embraces both
individual optically active R and S isomers, as well as mixtures, e.g., racemic or
diastereomeric mixtures, thereof.

Specific preferred compounds of formula (l) are described hereinafter in the
Examples.

The invention also provides a process for the preparation of compounds of
formula (1), in free or salt form, which comprises the steps of:

() (A) for the preparation of compounds of formula (1), wherein R® is H, cleaving the
ester group -COOR?® in a compound of formula (1),



acid, tartaric acid or malic acid; dicarboxylic acids,

such as adipic acid, aspartic acid, fumaric acid,
wqghaisanssiaci d, nmal ei ¢ acid, mal onic acid, sebaCcTEPa®s/d6493

or succinic acid; aromatic®carboxylic acids, such as

benzoi c acid, p-chlorobenzoic acid, or nicotinic acid;

aromati ¢ hydroxy acids, such as oehydroxybenzoi c acid,

p- hydr oxybenzoi ¢ aci d, ,1-gfydroxy-

napht hal ene- 2- car boxyl {c jci OR®
3- hydr oxynapht hal ene- 2 oxylic acid; and sulfonic

aci ds, such as ethang If1ni aci d,

et hane- 1, 2- di sul f oni CiR, -H?droxyethane-@rlfonic
aci d, net hanegdl Q. aci d, (+)-canphor-10-sul fonic
tRI, naph- thal ene-2-sulfonic
aci d, naphtha No-disul fonic acid or

p-tol uenesul fonl'c aci\d. These salts may be prepared
from conpounds of for®utM—t®)by known salt-form ng
procedures. Conpounds of fornmula (1) which contain
aQINIER® B. @-Co-8IRyIOMYD, R'gRE RIS R* AR VR DG on, reapbpbee af
form. sak%% .th bases, in particular,

pI&F UPi V&%‘%cceptable bases, such as those .
wel | -known in the art; suitable such salts include
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earth netal salts,. such as sodi um potassium

mAGRRYBY @rfompPRHipd ghfogpula;( salts; or salts with
amoni a or pharmaceutically accepbabl e organi c am nes
or heterocyclic bases,, seich,as net ham ne,
benzat hi ne, di et hanol am jsne, 4(2- hydroxy-
et hyl ) nor phol i ne, 1- ( 2- t hyl ) pyrrolidine,

N-net hyl gl ucam ne, piperazine, triethanol-(ﬂg:ne or
tronet ham ne. These prepared fro
compounds gf ) Qy known salt-form ng
procedur e); unds where there is an
asynmmetric ca § Qm or an axis of <chirality the
conpounds exi st in iHdividual optically active,

| S¥HpLihc forns or as mixtures thereof, e.g., as
racenic or_diastereoneric mxtures. The present

i nveRt isdn-en®kdc@¥ both i ndividual optically active R
and § RSEPERS, R8n, Welrld Péreis’teréifSefol®: difined 4B E donfHound of
di astereoneric m xtures, thereof. Specific preferred
conpount®mygk MBrnul a (1) are described hereinafter in
the Exanples. The_ipvepti al so pjEvi des a process
for the preparati%n gf%goé%§unds of&ﬁ*ornula (), in
freewberegmlt form which conprises the steps of: (i)
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(C) for the preparation of compounds of formula (1),

acid, benRd

wherein
R® is C4-Cs-alkyl;
R'is H or C4-Cs-alkyl;
R? is C4-Cg-alkyl; and
p is 1, reacting a compound of formula (1),

where



O ROR RtP(lI) (RAAmMR3INNXW (R),, where R6

is C-CB-alkyl and Q Rl, R2, R3, R4, R5, W X, m n
wanasp2zme as herei nbefore defined; or (B) foPCTm®2005/006493

preparation of conpounds of!%formula (1), wherein R6 is

C -CB-al kyl, reacting a conpound of fornmula (11) O

R2 i - ,sCﬁ@r@J@ éikyﬁld,-b (R4)mR3NN H wherein R6
is d- Kyl R3, . R4, m n and p are

Q
as her ﬂﬁo'éf‘ﬁﬁ*éa&émpﬁé@p%ff’ﬁmﬁa Foffhound of formul a

(rer) %@V(R‘),, (1'1'1) wherein Gis a |leaving
noi ety, e. a hal ogen atom or an arylsulfonate

group; aﬁa'SﬁSCBWkY &aBAd n are as hereinbefore

defi ned; g ag@)erg,@éefé,l@qiemﬁ@p@hatl on of conpounds of
forrrula(l) wherein R6 is C, - CB- al kyl ;

(i) recovering the resultant compound of formuta (1) in free or salt form.

Process variant (A) may be carried out using known methods (or analogously as
hereinafter described in the Examples) for cleavage of carboxylic ester groups and can be
carried out in situ after preparation of a compound of formula (1), where R® is C4-Cg-alkyl.
For example, the compound of formula (1), where R® is C4-Cg-alkyl, which is conveniently in
solution in a polar organic solvent or a mixture thereof with water, may be reacted with an
aqueous inorganic base, such as NaOH or LiOH to hydrolyse the ester group; where the
base is NaOH, the reaction may be carried out at a temperature of 10-40°C, conveniently
ambient temperature, while when the base is LiOH the reaction may be started at -5°C to
5°C and then continued at 10-40°C, conveniently ambient temperature. Alternatively, the
compound of formula (1), where R® is C4-Cg-alkyl, which is conveniently in solution in an
organic solvent, such as CH,Cl,, may be reacted with a Lewis acid, such as boron
tribromide to effect ester cleavage; the reaction may conveniently be carried out at 50-
60°C, e.g., with the aid of microwave irradiation.

Process variant (B) may be carried out using known procedures or analogously as
hereinafter described in the Examples. For example, the compound of formula (l) may be

reacted with a sulfonyl halide of formula (Ill),
where

G is halogen;

Xis -SO,-; and

R% W and n are as hereinbefore defined,

in the presence of an organic base, such as 2-tert-butylimino-1,3-dimethy!-2 lambda*5*-
[1,3,2]diazaphosphinan-2-yl)-diethyl-amine (BEMP); the reaction may be carried out in an
organic solvent, e.g., a polar aprotic solvent, such as N,N-dimethylformamide (DMF) and
may be carried out at 10-40°C, conveniently at ambient temperature. In another example,
the compound of formula (Il) may be reacted with a compound of formula (il1),

where

G is halogen;



Rl is Hor d-CB-alkyl; R2is C -CB-alkyl; and p is
1, reacting a conpound of formula (1), where WD
waQ0s/1223731 PCT/ EP2005/ 006493 10 R1 is H or PCT/EP2005/006493
Cl-C8-alkyl; and R2 is H, With a conmpound of formula
RA'G where RAis Cl1-C8-alkyl; and Gis as
Xgebﬁl nhefore defined, and (ii) recovering the
resuft ant compound of formla (1) infree or salt
R W sd Paecasherembiefont défednay be carried out using
known net hods (or analogous as her ei nafter
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comp&ﬁrf t of WTEa [P, i s Cl-C8-al kyl, which is conveniently in
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wherd hereof with water, nmay be reacted with an aqueous
i norgani ¢ base, such as NaOH or LiOH to hydrolyse the
Ge&;hai@ge@roup where the base is NaOH, the reaction nmay
rried out at a tenperature of 10-40C,
X@oﬁ;\%@m ently anbient tenperature, while when the base

W,ﬁo\&.ﬂoﬂmgt@\wyeactl on may be started at -5C to 5C and
en contindéd at 10-40C, conveni ently anbi ent

Wlﬂ%'ﬁ”per ature. Alternatively, the conpound of fornula
r}eA\q@w gnfd is Cl-C8-alkyl, which is conveniently in
utron in an organl c solvent, such as CH2Cl 2, may
b@&@h@"t@’@%ﬁwaa Lewi s acid, such as boron

rom d c er cl eavage; the reaction may
%ﬁfe?ﬁ %78'5‘§y8§er{r’?e Ebut at 50- 60C, e.g., with the

in the%l‘% &fa §ﬁlt° EQMPY€La 'hS/(Hr@ﬂélﬂiel Pithe PreRep&Sofva lhat@‘ian(cﬂiasmch as

be carried out usin nown proceqgures or
NaH efsan ogaric hasq. SHChias gENB’e& 9N BHROIFEERFRICSS! VeﬁLrSg 38 KLN.DMF;

the re%?ﬁﬁdmhgy bb EErri%le 'HQPFP(F:P -84 fd f@ér‘i’@éh%n(l& V) arﬁBikénh@mpéfaém’ee% yet
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formula (I1l),
where
G is arylsulfonate;,
X is -CHy-; and
RS W and n are as hereinbefore defined,

in the presence of an organic base, such as BEMP, e.g., in a mixture of a polar aprotic
solvent, such as N,N-DMF and an ethereal solvent; the reaction may be carried out at
10-40°C, conveniently at ambient temperature. In a yet further example, the compound of

formula (I1) may be reacted with a compound of formula (ill),
where

G is halogen; X is a bond,;

W is phenylene or naphthylene; and

R® and n are as hereinbefore defined,

in the presence of a metal compound catalyst, e.g., a transition metal complex formed in

situ from a metal salt, such as Cul and a diamine, and an inorganic base, such as sodium



R5, Wand n are as herei nbefore defined, in the

presence of an organi c base, such as
wa-20@ne3But yl i m no- 1, 3-di net hyl -2 | anbda*5*-  PCT/EP2005/006493

[ 1, 3, 2] di azaphosphi nan-2-yl13 - di et hyl - ani ne (BEMP); the

reaction may be carried out in an organic solvent,
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tempecajwponmb@fromcﬂhwt 20(¢ q ;ﬂboum*é} €. byt q%vmwyéﬁ 78°%. i s
-CH2-; Wis of fornmula (W), where one Ais N, and
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ined, in formof a salt, such as a hédrohal i de,

as desanbedhin %ﬁeE@méNefC% 370,26% rqj anrlegeusbeas hereipatier deggribest in the
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rotic solvent, suc he reacti on may be
or anatcmqusladasamre@ﬁﬁqrcﬂe&@;@edc'arw%ﬁwn@'ﬁ%f at anbi ent
tenperature. In yet another exanple, the conpound of

f ‘Pﬁéﬂs’&nﬂp&dﬂd& JFBfmBR ()8R EEE ford thBy Be ¢ONRPIEAMETsalt form, and vice
fornul a I) where G is aryl sul fonate;
versa, in a conven |ona manner. The compounds in free or salt form can be obtained in
the form of hydrates or solvates containing a solvent used for crystallisation. Compounds
of formulae (1) and (1) can be recovered from reaction mixtures and purified in a
conventional manner. Isomers, such as enantiomers, may be obtained in a conventional
manner, e.g., by fractional crystallisation, chiral HPLC resolution or asymmetric synthesis

from correspondingly asymmetrically substituted, e.g., optically active, starting materials.

Pharmaceutical Use and Assay

Compounds of formulae (I) and (1) and their pharmaceutically acceptable salts,
hereinafter referred to alternatively as "agents of the invention”, are useful as
pharmacetticals. In particular, the compounds have good CRTh2 receptor antagonist
activity and may be tested in the following assays.

Filtration binding assay protocol

The binding of CRTh2 antagonists is determined using membranes prepared from
human CRTh2-expressing Chinese Hamster Ovary cells (CHO.K1-CRTh2). To produce
cell membranes CHO.K1-CRTh2 cells cultured in roller bottles are harvested using cell
dissociation buffer (Invitrogen). The cells are pelleted by centrifugation (167 g, 5 min). The
cell pellet is incubated in hypotonic buffer (15 mM Tris-OH, 2 mM MgCl,, 0.3 mM EDTA, 1
mM EGTA, 1x Complete™ tablet) at 4°C for 30 min. At 4°C cells are homogenized using a
Polytron® (IKA Ultra Turrax T25) for 5 bursts of 1 second. The homogenate is centrifuged
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containing a solvent used for crystallisation.
- 25 pCaspaybdféer foftofabbindinger (1) and (11) can be recovered
fromreaction mxtures and purified in a conventional

-25 ;{Eﬁf’g@%to de?é}ﬂﬁﬁesn?rﬁmlfﬁ%lmt i oners, nmay be obtained

onvent 1 ona

- 25 uL [*HIPGD;
- 50 yL. membranes
- 25 plL test compound in DMSO/assay buffer

The plates are incubated at room temperature on a shaker for 1 hour, and then
harvested (Tomtec Harvester 9600) onto GF/C filter plates using wash buffer (10 mM
HEPES-KOH, pH 7.4). The plate is dried for 2 hours, prior to addition of Micro-Scint 20™
(50 uL) and sealing with TopSeal-S™. Plates are then counted using a Packard Top
Count instrument, Plates are then read on the Packard Topcount with the 3H Scintillation

program (1 min per well).
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Use and Assay Conpounds of fornulae (I) and (11) and

Ki (disb5&itibn RBASERGELhE GiHibitiord VBRBS B7ities SRIThS antdd@hieisné r&orted.
referred to alternatively_ as "agents Q

the .
Ki valyes\asp pigRmined usingsigrp Pig™ el "E%Pé’.enﬁl‘ﬁ russoff equation.
particul ar, the conpounds have good CRTh2 receptor
Ki = ait,p00PR[SiiKd activity and may be tested in the
foll owi ng assays. Filtration binding assay protocol
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I{Mj' ogen)..The cells are pelleted by centrifugation
CRTQ&;U, %fungﬁ?dﬁqm%&gél | pellet is incubated in

hypotonic buffer (15 M Tris-OH, 2 nM MyCl 2i 0.3 nM
EDAIA assay isidoR@ioted inCHIDIFGREN2 cellsl @ANPas gar@raied igthe cell by
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activaltoie @RB2eretsptorcnhich fasgislinie 20€5/atidd dBthe forskolin-induced cAMP

st ESRTh IS a5 SRR 4 T Wil o v P
mediaSatpgttsnabtet ofi the fatsiatindinttded oAMPhecomniatiamé EEOLKET-CRTh2 cells.
resuspended i n honogeni sation buffer (75 mM Tris- OH,
12.5 niv MyCl 0.3 ERIA, 1 5 [
1FoesReaniatSp JaliFon epats ARRSRH e tosf Homlif R core
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estimted usi [ ord ProteLn a Bi o Rad
serumlBUBI PG TR BT s ED AN O B deasea histe
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bi ndi ng) and presence (non-specific binding) of

OB AR i M S BB S 840
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of 100 gl per well. CHO Ki1-CRTh2 nenbranes were

dial ruixend agonists(d @y VoRrfobtaglahdibridd) BEPPESM forskolin is prepared in assay

stimulation buffer and added to the assay plate (5 pL/well).

In addition, a cAMP standard is serially diluted in assay stimulation buffer and
added to separate empty wells on the assay plate (20 pL/well). The cAMP standard allows
for the quantification of cAMP generated in CHO.K1-CRTH2 cells.

The assay plate is incubated at room temperature on a shaker for 60 minutes.

Cell lysis buffer (Lysis buffer: Milli-Q H,0, 5 mM HEPES, 0.3% Tween-20, 0.1%
human serum albumin) is added to a bead mix (containing Alphascreen™ anti-cAMP

acceptor beads 0.06 units/uL, Alphascreen™ streptavidin-coated donor beads 0.06



KOH (pH 7.4), 1 nM EDTA and 10 nM MhC12) and 10 g are
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Compounds of formulae (I) and (ll), in free or salt form, are antagonists of the
G-protein-coupled chemoattractant receptor CRTh2, expressed on Th2 cells, eosinophils
and basophils. PGD; is the natural ligand for CRTh2. Thus, antagonists which inhibit the
binding of CRTh2 and PGD, are useful in the treatment of allergic and anti-inflammatory
conditions. Treatment in accordance with the invention may be symptomatic or
prophylactic.

Accordingly, agents of the invention are useful in the treatment of inflammatory or
obstructive airways diseases, resulting, e.g., in reduction of tissue damage, airways
inflammation, bronchial hyperreactivity, remodelling or disease progression. Inflammatory
or obstructive airways diseases to which the present invention is applicable include asthma

of whatever type or genesis including both intrinsic (non-allergic) asthma and extrinsic



(384 well white optiplate). CHO K1-CRTh2 cultured in
tissue culture flasks are washed with PBS and

woaanosazssd with di ssociation buffer. Cells arerPaasirems/006493
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). The assay plate is sealed with Topsea
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(concentration of CRTh2 antagonist required to inhibit

50% of the P@ED2-nedi ated attenuati on of
f SHBRGNTAOMAPDE Y LRSENPIVRAMRAYF iISEBSES Fndgqndiieneferyich the

preseﬁﬁinbéatloarﬁabmabldeﬁcmda ARk MBG ng;rg’wsynwhﬁ eédpvatory distress
npounds of the Exanpl es herein

el ow ner al | e
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par’uc@ﬂ‘ég d?l@éf@qﬂc?ledé@gggﬁergb% gﬂ%i&veﬂwﬂ%}als@ apgitable t8¥e treatment of
bronchltls of whatever type or genesis including, e.g., acute, arachidic, catarrhal, croupus

chronic or phthinoid bronchitis. Further inflammatory or obstructive airways diseases to
which the present invention is applicable include pneumoconiosis (an inflammatory,
commonly occupational, disease of the lungs, frequently accompanied by airways
obstruction, whether chronic or acute, and occasioned by repeated inhalation of dusts) of
whatever type or genesis including, e.g., aluminosis, anthracosis, asbestosis, chalicosis,

ptilosis, siderosis, silicosis, tabacosis and byssinosis.

Having regard to their anti-inflammatory activity, in particular, in relation to inhibition
of eosinophil activation, agents of the invention are also useful in the treatment of
eosinophil related disorders, e.g., eosinophilia, in particular, eosinophils-related disorders
of the airways, e.g., involving morbid eosinophilic infiltration of pulmonary tissues including



0. 008, 0.007, 0.004, 0.029, 0.011, 0.012, 0.005,
0. 056, 0.035, 0.098, 0.031, 0.045, 0.025, 0.029,

w0 2005723181027, 0.043, 0.043, 0.050, and 0.064 RCT/EP2005/006493
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Other diseases or conditions which may be treated with agents of the invention
include septic shock; rheumatoid arthritis; osteoarthritis; proliferative diseases, such as
cancer; atherosclerosis; allograft rejection following transplantation; stroke; obesity;
restenosis; diabetes, e.g., diabetes mellitus type | (juvenile diabetes) and diabetes mellitus
type ll; diarrhoeal diseases; ischemia/reperfusion injuries; retinopathy, such as diabetic
retinopathy or hyperbaric oxygen-induced retinopathy; and conditions characterised by

elevated intraocular pressure or secretion of ocular aqueous humor, such as glaucoma.
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Combinations of agents of the invention and steroids, B-2 agonists, PDE4 inhibitors
or LTD4 antagonists may be used, e.g., in the treatment of COPD or, particularly, asthma.
Combinations of agents of the invention and anticholinergic or antimuscarinic agents,
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atomizable formulations or dry powder formulations.

When the composition comprises an aerosol formulation, it preferably contains,
e.g., a hydro-fluoro-alkane (HFA) propellant, such as HFA134a or HFA227 or a mixture of
these, and may contain one or more co-solvents known in the art, such as ethanol (up to

20% by weight); and/or one or more surfactants, such as oleic acid or sorbitan trioleate;
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Preparation of Specific Examples — General Experimental Conditions

NMR are recorded at 400 MHz in CDCl;, unless otherwise noted. LCMS are
recorded on an Agilent 1100 LC system with a Waters Xterra MS C18 4.6 x 100 5 uM
column, eluting with 5-95% 10 mM aqueous ammonium bicarbonate in acetonitrile over
10 minutes, with negative ion electrospray ionization or 5-95% water + 0.1% TFA in
acetonitrile with positive ion electrospray ionization. MH" and [M-HJ™ refer to monoisotopic

molecular weights.

The Emrys™ Optimiser microwave instrument (PersonalChemistry AB) is used in

the standard configuration as delivered.
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Example 4
(1-Benzyl-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid

4a) BEMP (182 uL, 0.63 mmol) is added to a stirring solution of (2-methyl-1H-
pyrrolo[2,3-b]pyridin-3-yl)-acetic acid methyl ester prepared as described in U.S. Patent
No. 3,320,268 (80 mg, 0.39 mmol) in DMF (2.4 mL). After 30 minutes, benzyl bromide
(75 uL, 0.63 mmoil) is added and the reaction stirred for 3 days, before partitioning between
water and 1:1 EtOAc/ether. The organic layer is washed with brine then reduced in vacuo.
The residue is purified by flash column chromatography (3:1 iso-hexane/EtOAc elution) to
furnish (1-benzyl-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid methyl ester; MH" =
295, ’

4b) 1M Agueous NaOH (364 pL, 0.364 mmol) is added to a stirring solution of
(1-benzyl-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid methyl ester (65 mg,
0.22 mmol) in 5:1 THF/MeOH (2.4 mL). After 5.5 hours, the reaction is evaporated, and
partitioned between water and EtOAc. The aqueous layer is acidified to pH 3, and the
resulting precipitate collected by filtration to furnish 1-benzyl-2-methyl-1H-pyrrolo[2,3-
blpyridin-3-yl)-acetic acid; MH" = 281.

Examples 18, 19, 23-32, 63, 65-70, 77-80, 82 and 85-86

These examples, namely, [1-(3,4-Dichloro-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yi}-
acetic acid; [2-Methyl-1-(2-methyl-benzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid; [1-(4-
Chloro-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid; [1-(3-Cyano-benzyl)-2-
methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid; [1-(3-Chloro-benzyl)-2-methyl-1H-
pyrrolo[2,3-b]pyridin-3-yl}-acetic acid; [1-(4-Cyano-benzyl)-2-methyl-1H-pyrrolo[2,3-
b]pyridin-3-yl}-acetic acid; [2-Methyl-1-(3-methyl-benzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-
acetic acid; [2-Methyl-1-(3-trifluoromethyl-benzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;
[1-(4-Fluoro-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yi}-acetic acid; [1-(2-Chloro-
benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid; [2-Methyl-1-(4-trifluoromethyl-
benzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid; [1-(3-Fluoro-benzyl)-2-methyl-1H-
pyrrolo[2,3-b]pyridin-3-yl]-acetic acid; [1-(3,4-Difluoro-benzyl)-2-methyl-1H-pyrrolo[2,3-
blpyridin-3-yl}-acetic acid; [2-Methyl-1-(4-methyl-benzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl}-
acetic acid; [1-(4-Fluoro-3-methyl-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl}-acetic
acid; [1-(3-Fluoro-4-methyl-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid; [1-
(3-Chloro-4-fluoro-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid; [1-(3-Fluoro-
4-trifluoromethyl-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid; [1-(4-Chloro-3-
trifluoromethyl-benzyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yl]-acetic acid; [1-(2-Fluoro-
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cl Preparation of Specific Exanples - General
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benzyelh1bﬁ’@1yfrei¢f2 a_bmrldn-%ylka@ehcwcm[1a@dm@0§y Reezy)z2- Vst H-
pyrrof() 263 )bléggln% ﬂ,\/gc&& 2t {1 -ﬁé gérfbgoélﬂz"yly 2511@1%{ 9- 88?\4)!0[2 3-

In acetonitr
b]pyrmrhirv%@cetw adid; h>-grathyrd- (|1cnheevl@éW)oyphpasrolpm -Plyridin- 3oyl] acetic
e
acid; ?T—%I\/%{g@%(f 'beﬂ'zy@ ﬂpﬁ@i‘ﬂ rro%m%ﬁﬁflﬁt; f c Ec%'{g?éé:r?d Ghy
[1- (Zmﬂmwmeopyl}; methyl 1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid, are prepared by

the same process as that described for Example 4, using the appropriate benzyl halide.

Example 6
[2-Methyl-1-(toluene-4-sulfonyl)-1H-pyrrolo[2,3-b]pyridin-3-yl}-acetic acid

A solution of BEMP (90 pL, 0.31 mmol) in DMF (400 pL) is added to a solution of
(2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid methyl ester (40 mg, 0.20 mmol) in
DMF (400 pL). After 40-50 minutes, a solution of 4-methyl-benzenesulfonyl chloride (60
mg, 0.31 mmol) in DMF (400 pL) is added. After a further 30 minutes, 1M agueous NaOH
(800 L) is added, and the reaction is shaken mechanically for 105 minutes, then 1M
aqueous HCI (800 pL) is added. The reaction is partitioned between water and CH,Cl..
The organic phase is loaded directly onto a pre-packed Isolute™ silica column and eluted
with EtOAc to give crude product which is triturated with water to afford [2-methyl-1-
(toluene-4-sulfonyl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid; MH" = 345,
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16b) 1M Aqueous NaOH (1.5 mL) is added to a solution of [1-(3,4-dichloro-
benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid methyl ester (218 mg,
0.53 mmol) in 1:1 THF/MeOH (6 mL). After 18 hours, the reaction is evaporated and the
residue dissolved in water. The aqueous solution is acidified to pH 1, and the resulting
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Example

are prepared by the same process as that described for Example 20, using the appropriate
(bromomethyl)pyridine hydrobromide.

Example 36
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(80 mjdy 0(4- e i S @Wﬁ\/y\@@ﬁ%ﬁ&uﬁftsrnzfﬁroztsnmewwctpnmnxture is

amdﬁﬂ%ﬁr tB?I-P{ %ﬁﬁﬂm IHEfWﬁiiblﬁ‘ teddy td th@‘?@ﬂiﬂeﬁ*loﬁ%f i greupltate The solid is
or o- - benzenesul f ony

-1 H
lsolatsg ,bg,lalt@{tlgn yqﬁw ,wnt@, vygtgr zy]d] drigdde pﬁorgc[1-(§3 chloro)ﬁl -methyl-
benzéﬂésﬁgom.@h%tmﬁFﬁ?@r%wg {dy)ndl% =3Bl Baétrclactdr MH* = 379.

pyrrol o['2, 3-b] pyri acetic acid
[1 (3- Cyano- benzenesulfonyl) 2- et hyl - 1 H
égghgha@ b] pyridin-3-yi]-acetic acid; and
chl or o- benzenesul f onyl ) - 2- nethyl

Thes@)éké@bl@% Znamdly, r{zmnahypﬁ(zt;thﬂuoa@ﬁéﬂgw wﬁzgneswen;m EHPY6lo[2,3-
he . sa roces escCri
blpyrigin- %gﬂ Lt Tt i A R A =

pyrro n&lﬁn 4-H]-acetic acid, are prepared by the same process as that described
chloro benzenesul f on

for Exy ?ﬁé* 5129 BeRPRIReT Al erPS@ZWySUZm‘J A 16a) To an

ice-cool ed stirring suspension of NaH (60% di spersion

Ex ag}neral oil; 63 ng, 16mm|)|nTHE(3rrL)|s

a sol ution of (2-met hyl -

a

o[ .2, 3- b d| n; 3- ceti I

21 by e[ob%% vp%m%"{w)#ﬁemeﬁﬂ?ﬁqie Rigi-pgepionic
acid m nut es, solution of 3,4-dichloro- benzenesul f onyl
chl ori de (214 pL, 1.4 mmol) in THE (3 nL) is added.

Af40al TkOa stirfitg eslutidrhef diissrdpydamine X84iak, 0.24 awlmtfb)dnt’rtHF (1 mL), at

78 & SN2 AL YR o il a0 G5 M 2Brae) o et

20 min&tespal soluti@vofy-(8 Maﬁ&hlarbrbenzémgum}) A-diethyl-1H- yrrolo[2 3-

i / Et t o L0 d [1- (3. 4-di chl or0-

ey abacai iy M) e Hletndd B Adogng S gl MR8 2 v,

0.24 h}ncﬂ)Oﬁml-lF @aiLgl lsl’ﬁﬁdeyll Tast@arctlom/lsl-icontlnuékﬁor 3®b1)nuléé then allowed
0 a sol

to wapig 16 5650 arettis el robiisB iR & SVabiatéi B tpPless and puriied
by flaébl; pwmt@drapl@ &} PigoihngkameEdAc-ehativn, do afford 2vEtB-dieisiber



0.53 mmol) in 1:1 THF/ MeCH (6 nL). After 18 hours, the
reaction is evaporated and the residue dissolved in
Wwoabwr1237Bhe aqueous solution is acidified to pPCLEP20E/006493
the resulting WO 2005/ 123734 PCT/ EP2005/ 006493 42 .
precipitate is coI I ected by filtration to afford

L =
benz%@érs?g@rgkfﬂ gb ﬁ%lt@ ] pyri d| n- gsxﬂﬂgﬁggﬁeﬁ%pgﬁrgdﬁw 2 H‘eth Igster MH"

7.Exanples | and 2 These exanpl es, nanely,

1-B | I -1H pyrrol.o 3-b ridin-3
( ﬁgbgg‘@ﬂe fr&gﬁg%{@oﬁayong,@zs mL )s is adde@%o a stlrr[ng solutljoﬁ%f!’z -[1 (3 4-

dichldrd- deﬂzéﬁésgﬁmem@mw@ﬂwolz 2]y HAML3- ﬂrb.rawdnm Rlim3thyl

n-3-y rep are by the sane

ester g 0. AN T MERH (i AGBT & hotrs. e aacionas

evapén%ﬂard)amd tﬁé @esncﬁlﬁ@@ﬁbﬁéd' If] %%/ér raé 'ad@eoﬁ%lmlbﬁ .@andn"ed to pH 1,
-yl me

t hy i di
and tsing S dsedleotedity TRERPR RS CRlsLsbIsgtptiod hy Then

chrorﬂ’étBQfa@hY Pid:1 EITAOBIe 1\)"f%llcﬁi(?éﬂ By thﬁ.lrétﬁﬁﬁﬁtﬁ |§o-ihe§éﬂlé td Bford 2-[1-
i ce-cool ed solution o

p r| N
3.4- W?@P@b@%‘%ﬁ'&@“@@@ ?fﬁ‘e”@)" 4&’ WMZ ?r‘?){ % 1']'?"?&9”'0 acid; MH
=41After 20 mnutes, a solution of (2-nethyl-
H pyrrol o[ 2, 3-b] pyri di n-3-yl)-acetic acid rret hyl
ester (80 ng, 0.39 mmol) and BEMP (125 pL, 0.43 mol)
Exarhp_]euz nmL DMF i s added dropwi se. After 1 hour and 40
m nutes, reaction is added to 25 nL water and
[1-(390¢tahacs-RdorosbénzelhbSElionyl R B-nidthiict H-pyRblo[2,3viElphadinvg-yf)-acetic
. water then brine, dried (MpJSO4) and evaporated. The
acldcryde product is purified using flash chronmatography

| uti tQ gi 2 methyl -1 . -

BB o SO ot e ST e acstis pgd methy
estert(06 R QI4% mrioh i DR @rmL)Nstadded RBIQP (29B)mil, 8. gHme s After 1
hour,?!agg,o_lq{%tquﬁ§ 3% y)aB?,?llf@J% gert%%ﬁé ny! ghload 08,55 5°8 o9 mol) in DME
3 mll.')gsgﬁdideﬂ Ol[lf%zr@a&t]omlyﬁlb(ﬁiﬂr@ rls3silyr$ll_| E’/amem t@n‘%é'rait;rﬁﬁixfb]tsﬂigm,;thém

, . .o er
conofyitatePundss el Plss B pBIaR oG (HE eei flodded onto a
pre-pdbl&éiﬂbmaté“i" emwb@mmn’ane eaqeuaosursg 8 Qradidrn {eldeﬁt 'lﬁtlcmdlitobigﬁéo-

e resul reciprLtate co ec
nexah® (o S0% EROAE B Ip e EXETE Bt Rt cpansb - Sehze A fignun 2

methwﬁmwrwb[Q[ﬁb]ayrndh}-ﬂwilkabenc 3ciyl meting ester; Mgt €388/H+ =
. Exanpl es 21 and 22 These exanples nanel y,

( 2541Wt1hw BBi-iYOH,C1, {7 B6 Y&t 8syhmbhtipaddeal to & oltioh py [ 1-@-cyano-
4—ﬂuor|16—%_ex.l_gn_esulfonyl)-2—methyl-1H—pyrrolo[2,3-b]pyridin-3—yl]-acetic acid methyl ester
(0.495 g, 1.27 mmol) in CH,CI, (2 mL). The reaction mixture is exposed to microwave
irradiation at 60°C for 45 minutes. Water is added to the reaction mixture which is stirred
for further 20 minutes. The organic layer is isolated using the Isolute™ phase separator
cartridge and evaporated. The residue is loaded on a pre-packed Isolute™ silica column
and eluted using a gradient eluent from 100% CH_Cl, to 5% methanol in CH,ClI, to afford
the title compound; MH" = 374.

Examples 41-45, 47-53, 55, 56, 58 and 60

These examples, namely, [1-(4-Cyano-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-
3-yll-acetic acid; [1-(2,4-Dichloro-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-
acetic acid; [2-Methyl-1-(3-trifluoromethoxy-benzenesulfonyl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-



acetic acid; and (2-Methyl-1-pyridin-4-ylnethyl -

1H pyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid, are
wonrepacegdiby the sane process as that descri be#CTmP2005/006493

Exanpl e 20, using the approfriate

(brononet hyl ) pyri di ne hydrobrom de. Exanple 36 WO

acetl Héﬁ?% r%éﬂLP g’b@ﬁf%@@ﬁl%@ﬂ%eﬁ?l -1H- yrrolo[2 3- b%pyndln-3-yl]—acet|c

benzénesul f
acid, H ﬁywod{eyzans}lﬁywlmﬂleyﬂw f-ryeetd )f% b&yﬂems%&ﬂ-afr%ﬂ%md [2-

Meth)ﬁ ql ged 2%tRbro- benzenesulfon%) -1H- pyrrolo[2 3-b]pyr|d|n -3- yl{ -acetic acnd 3-(3-
f pyrrol pyrid aci d

Carquﬂw;hyl Z@Qtayl RYOOBE, g-b]qyngg\ -1n$|=5ﬁo51yl) ﬂqubpn@@ @rlh%th; gcid
methyﬂ%@%‘#n@-@ al Biflud?@-b%z@%f&‘@d)&aﬁembm ﬁupﬁr?olo[‘ﬂ”@-b) yHi&inI3M-

our a So

acetlcaaqscﬂn[an(%)5@!%@rﬁ;thtoe@mee$r§gmrwaﬁymethdh1 Py delo[23-hlpgrigin-3-yil-
acetlcpaé}g J'i%@-@'nldr@ b%n@@ulﬁ)n%-)z Hnéth?ldﬂﬁig%lrra_ 182, 3- %%dlﬁ@—yl] acetic

is stirred roomtenperature overni

acid; {1556 Dishissarbr EAcBasulionsh-2 Bt By e b i - anis acic
[1-(2, F‘B Wo bmﬁeﬁéﬁlfm-Z-%ekm¢ﬁ$y%I@ @fbﬁfyﬂéﬁkﬁﬂ]-acetlc atCld [1-(3-

eTM silica colum and elute usi ng

Chloré’r%féiwo-bﬁ@?ﬂnf@@%nwﬁ-fﬁé%ﬁh‘d"ﬂﬁf@ei%eef’]ﬁyﬂ'd"&'@é{g]aﬁcétlf? Acid; [1-(3-
Fluorb %%Qlﬁi‘%b%zéﬁe@ff&%ﬂﬁz-ﬁﬁeﬂ(yﬁH—pyrrolo 2,3- bf]pyrldln -3-ylJ-acetic acid; [1-

oro-4-ne benzenesul

(2,4- Wlwmb@mﬁ@SBEf/WB;a—méthﬂ' yqy]rolai?e? lpya@lnuﬁ ykaggfic acid; and [2-
Meth@?&@gndu%ﬁ-s;ulf&%ﬁ)-1ﬁ%?)rol%té é\g}wﬁénﬁ 3%9&(;9 aéd, Qi*e)mé&e by the

I rrin

samampms%éhaa%@rmeﬂ%ﬁyﬁamlﬂéﬂmﬁlnglthemerlai[e?e@zmwifﬁmyl

haligsll N-3-yl]-acetic acid nmethyl ester (80 ng, 0.20 nmol)
In 1:1 dioxane /water (2 nL). After 2.5 hours, the
reaction mxture is acidified to pH1 with 1 MHC

Exag_Y_\QE%‘? | eads to the formation of a precipitate. The
solTd is isolated by filtration, washed with water
1-(4-@Rrébphely1}-2-méth9l-9iHIpYrioto Y- By ridth-8H 1 tadetic acid
- benzgﬁes 2onyl )92 rre%y Efl—l-g{/p?rol 03?]3 b] pyridin-3-y

I ]57@;% m&tLﬂ@'oﬂ{Z Meithy =1 /QJp?rrolo[ixamﬂyﬂ@nis?ryl)aa@btné@cﬁmwyl ester

(100 m %@ﬁwelz 1c¢'%/rp.+1096 SAERTR/ 1 6B AT RyYh (G M B3

mmo!}cﬂ foﬂe)?a'nebﬂ Mranﬂh@(es%wld e@mﬂ{dl)c p@tasaum PAdsphate (218 mg, 1.0
enzenesu

ol o 4 Ao eHP gy e OS  G069F 14 it o reAthasgs
cooleaydltdf&i \ﬁmmﬂmﬁéféd a&oh@a&nmﬁfdé\}@gdratém dryassp) th@@esmue
he a proprlate benzen sulfon hchlde l;x nJ)
is purzf@dévy[f@sb 5ol CORTBRGURERY mh%a&r/?t GehHgm) 1q frnish [1-(4-
chlor&ipR¥HyYN03-RlsthyB1 Aldvioldf?, B-bRoyYidin=-3yIPREQARiatid r@6thgl ester; MH* = 315,
57b) 1M Aqueous NaOH (0.5 mL) is added to a stirring solution of [1-(4-chloro-
phenyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid methyl ester (4 mg, 0.013 mmol)
in 1:1 THF/MeOH (2 mL). After 18 hours, the reaction is evaporated and the residue
dissolved in water. The aqueous solution is acidified to pH 1, and extracted with ethyl
acetate. The organic layer is washed with water then brine, dried (MgSO,) then
evaporated, to give [1-(4-chloro-phenyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid,;
MH" = 301.

Example 59
[1-(3,4-Difluoro-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid



40a) To a stirring solution of diisopropylamne (34
pL, 0.24 mmol) in THE (1 nlL), at -78C, is added a
wa 2608 12813ut i on of n-BuLi in hexanes (105 pL, OP@®/EP2005/006493
mrol ). After 20 minutes, a %ol ution of
[1- (3, 4-di chl oro- benzenesul fonyl ) - 2- et hyl - 1H pyrrol of

2 5§a) lfr]oryédlmdh &(ZJlﬂeTl%ﬁ-QHﬁyrl%Td ﬁsr@@ﬁwtn-@gs%eﬁd\mm%thyl

esterﬁh&g( 3 9%Lr9mp% THRMEA3 Mids RadReLTIONP (430 apk oDy AT

hour, Wﬂ@#é%@ﬁon infk@Uite & ES¥Efo 0°C AMArRIIRIch P B4 GRS BeHEShesulfonyl
eaction m xture is evaporated to dryness and

chlorlg@, ,(Q §1°> Btk 677 IMal in BMIFd3dmlods agtRe: (herreaction mixture is allowed to

warm'té%&ﬁ@ﬁ@ér%@.t:ﬁb@bt 1B tebPerttiire’dernight, then concentrated under
4-di chl'oro WO 2005/ 123731 PCT/ EP2005/ 006493

reduc@q pb%??ﬂ’@w‘@%’l“f%ﬁym)voﬁm?\%tﬂiﬂ regidue is loaded on a pre-packed Isolute™

silica ’c‘:blBWnréHd(&I&eéu@hglérgrgdh@nt?elul\%ﬂ; fraggmo% |\|§%4 IT’H)‘(laﬁ’e fﬁd% |EtOAc in
u us

iso-hey@ge do ators [T43, fqulwaroSBqaqﬂepgwlf@pylkztnietbg 1,4—; pyrrolo[2 3) b]pyndln -3-

yll- acetl&é&.@mmegﬁnwigayl) 2- et hyl -
H pyrrol o[ 2, 3-b] pyridin-3-yl] - proplonlc aci d net hyl

855@6} 1ML AqiEbusQiGA (0BR |n)L)||§addeH at IF¢E Me Sistirihg Bblutio bt [35(3 4-

ours, the reaction is evaporated and the residu
dlﬂuom E@@W@ﬁ"ﬁoﬁy%tr@?thy'ﬁﬁépﬂﬁ%%[@@sb]BHI'qﬁ PO %‘@“%1%‘?'@ i“"fqt@ch ester

(200 Fn@ oklé mm@mﬂ 1 eaiokhhdOvset (Al TRl Heﬁ@ttdhdni&wre is stlrred at 0°C
iltration. The crude product is purlfled b

for 1q:rmngj;ﬁ§t tbenay H‘Q’e‘é WA EtdREMNBIRF At Y8 M%S%yurs the reaction

mixtufd istidU@blisen tdbHY WP 1Mex@nRd the s@f/érﬂ r‘éjreawc{véd under reduced
3, ch] or o- benzenesul fonyl ) - H pyrrol o] 2

di
pressu[ﬁ g'gjﬁ rgpidus islpdest @ipR BFR-BAGEH dﬁolw snhca@@m %ﬁlpted using
a graéiém{eluérﬁfr@»fam%wzggrt@s%emémaﬁ@% teRal do affcnfa'{hxd 445.ﬂuoro-

H pyrrol o ]I -acetic acid 54@)
benzengsuforyh- methyl- -pyrrolo[2,3- pryrldln -3-yl]-acetic acid; MH "= 367

(2-met hyl - 1H pyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid
thyl ester (0.5 g, 2.45 mol) in DW (3 nL) is
—'Tﬁalé'fxa BEMP (1.13 i, 3 92 mol ). After 1 hour, a

R RATE  EESEANLES Srcs TT DI A

acid reaction mxture is stirred at roomtenperature
overnight, then concentrated under reduced pressure

This E)Qanﬂ:)lém@ braparedabyute sareendteed dslExaaple@adesing tHeappropriate

b | rh%dl soluteTM silica colum and eluted using a
enz{ﬂeéﬂ |%ent from 100%iso- hexane to 50% Et OAc in

I so- hexane to afford
§ cyano- 4-f| uor o- benzenesul f onyl ) - 2-

———"{ﬂpi?—é\yl -1H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid
(1-Foff-SYhmBaNE B TR S eV bR e s ety ano-

61a) BEMP (182 pL, 0.63 mmol) is added to a stirring solution of (2-methyl-1H-
pyrrolo[2,3-b]pyridin-3-yl)-acetic acid methyl ester (80 mg, 0.39 mmol) in DMF (1.2 ml).
After 30 minutes, a solution of toluene-4-sulfonic acid furan-3-ylmethyl ester in THF (1.4 ml,
0.45 mmol) is added. After 18 hours, the reaction is partitioned between water and ether.
The organic layer is washed with brine then reduced in vacuo. The residue is purified by

flash column chromatography (3:1 iso-hexane/EtOAc elution) to furnish (1-furan-3-ylmethyl-
2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid methyl ester; MH" = 285,



4-f| uoro-benze nesul fonyl)-2-m ethyl -

1H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid nethyl
we0wr1237130. 495 g, 1.27 nmol) in CH2CI 2 (2 L) . PTINAEP2005/006493

reaction mixture is exposed4to microwave irradiation

at 60C for 45 mnutes. Water is added to the reaction

m thbWﬁ\A Walsbus Na@H'(O I@S%L)ﬂ@éddédirtb RestirHY SBIRIShess (1-LUngh-3-
anic |ayer is i ated ‘'usjn | sol uteTM &hase

ylme% Petiyp-1 o%'tqlq[aaéﬂ@ﬁ@me%\ba%%ttce%c'd eV eslpBed Mg,

0.026 RAHInan 'aHpMecmgkﬁm | AfdritsenoMr s ithe feactE w@vapaaazd and the
el uted usin %[ [ en el uent from 100% CH2Cl 2 t

residye digaeiyed i”ﬁNféiFI? he aqyiegus gelytion is @cidifiep do Eb'rﬁjﬂnﬁﬂﬂ’ exrﬂymted with
EtOAT. Ihé- or@fmlyérsls Yerstiéd witd watbr tien brie, dbéh angs 6], theee@aporated

to fUW@hREf@?aﬁ&|@§WZE%é%qﬁ'l‘)f"dﬁ’yﬂwmio-[%étwndm -3-yl)-acetic acid; MH" =

271.1H-pyrrol o[ 2, 3-b] pyridin- 3-yl]-acetic acid,

[1- (2, 4-Di chl oro-benzenesul fonyl )-2-nmethyl - 1

H pyrrol o[ 2,3-b] pyridin-3-yl]- acetic acid; [2-Methyl-
Example®4t ri f | uor onet hoxy- benzenesul fonyl ) -1

FE pyrrol o[ 2, 3-b] pyridin-3-yl] WO 2005/123731
This EXaBiE 2440510 Q64 3An-24vinmee§1-2-enaligyfl-d H-pyrrolof2, 3-b]pyridin-3-yl)-acetic

acid H@%&@F%g%%[ﬂgﬁé}%gé% ﬁ%u fp?r%b)é?rlz%xrgen%{]% lg?l ,1using the appropriate
furan rhethd-dey@@no- benzenes ui fonyl) - 2- met hyl -

1H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid; [2- M

ethyl- 1-(2,3,4-trifluoro-benzenesuifonyl)-1

Exampleyg2r ol o[ 2, 3-b] pyrid i n-3-yl]-acetic acid; 3-(3-
Car boxynet hyl - 2- net hyl - pyrrol o[ 2, 3-b] pyri di ne- 1-sul fon

[4-Chlbyo-1 {3 dpdiehler@-beardrmsylfonyjHmethybd Hypy resto 2;3-b]pyridin-3-yi}-
t{&l- , 5-Di fl1 uor o- benzenesui fonyl ) - 2- net hyl -
ace roIo[23b]pyr|d|n3yI]- acetic acid;

Ll%’{?f rr%bﬂlc%%é@r%?%@eﬂzgl% %‘SS UZ %g}) é% ?(% s ; solution of

(2- m@thyl(ﬁ#—ﬁjmamjo[d %E]pzlmlﬁe-@tyl)ﬁmyt )aelﬁ -rmmmﬂyeb’tel (Hg p4/8 nohal) i,
in et i,c

12 Bl BT 1) sBA R nlied ahpient ermpstatyre fog 1.6 howrs. The
reactidnpyistuod s duBedihwywater andBbadifledato H &-1awiitt;aqueous saturated
potags g FoBpBrS, IR PG b o abp T TR s Prigeied witn orioL
then Ghied(N=,8Of) amre)faberazmmsdnyrfesayﬂ yacomahbyésidde obtained is purified
o o L L TSGR o oGl
(2-méthplyf-0x0)- tff-Dy Belb] 2)3-b] py ridin 3~y )- éacealc atidametbylEstdriMH" = 221.

(2,4-Difluoro-benzenesul fonyl)-2-nethyl- 1
H-gRjo) rid @Elﬂethybl-pyy—n H’prfrﬁloyz 3-biyatine3-gi-aceticaanit inBthyl ester

ool DA e S A A A Gl LS AR . e

reacttdmamxtdmes isrheaél étaeﬂdim‘an@ heurs4 The $IOG); it hemaygat inprac@d. EThe
ben quo

resids LR Gk o SR B s strisd MRS PRl -

concéntydtéd wodrynessac vacun! Ahe/crudexprodect o ptﬁriﬁen‘&iyl’mlwﬁn
chromai‘%&rapg{/ 9h%iida BLP srn%gdjld? 1 %_I-M&le_l\ﬁe%ﬁ-tl hs tr%ccleluerqe fumid fshing {4 chloro-
2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid methyl ester; MH" = 239,

62c¢) To a solution of (4-chloro-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid
methyl ester (58 mg, 0.24 mmol) in DMF (1.2 mL) is added BEMP (113 pL, 0.39 mmol).
The reaction mixture is stirred at ambient temperature for 40 minutes. 3,4-Dichloro-

benzenesulfony! chloride (60 plL., 0.39 mmol) is added and the reaction mixture is stirred for



(100 ng, 0.49 mml), 1-chloro-4-iodo-benzene (117 ny,

0.49 mmol), Cul (5 ng, 0.03 muol),
woyalsahgsane- 1, 2-di amine (6 pL, 0.05 mml), poPasS&PNU5/006493

phosphate (218 ng, 1.0 nmo#y and 1, 4-di oxane (0.5 ni)

is heated at 160C for 140 m nutes. The reaction is

10 mﬁ'lgfésea@' an@iénk’fe‘?ﬁjpé%thrb EfAeactidn! rh&ﬁ@@' lstﬂHu%tgilﬂtoslbé 'cGl@ water

evslgorate to dryness. The resid I's purif é/
e

extraﬁtpamh @apnwaerheérvathd@mpﬁrgﬁck@aas@s)@nﬁévan@r/aad@&éwe cru
prodLﬁElt It duified Bgc&uﬁqﬂ'cﬂbrﬁétoél‘éphf Bh 8fi€a §h1’RY) 1: 3E‘?@A&}§o Hexane as

rrol o ]pyrid acetrc acid

the lbsRURITRING 138 e bSOt BB CRAToRY ) 8- Befl  Hpyrolol2.3-

b]pyr@mesi |§ Qcét:csdcidrhb!ﬁ&éé?éﬁlw—ml- M. [ 1- (4-chi oro-
Y 2- et hyl pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic

acaz@ 'T%tat%lutﬁﬁ]t&r[4 (:Fhoﬂ?ga (@4%|drmbbhzede§ul¥orﬂyl)ﬂﬁeh®%

ter rs, the reaction is evap or at
pyrroh%31b@r.a.9@.s i aalofetl mhYastr (1OrRg. 98GuT8) SLE TGO ML, is

addedﬂNﬁBBl@'ﬂ CﬂS’CIE G3BHiL10.530Em8H! ﬂ'ﬁ@%&gtld/iﬂl i5 @u@ﬁabﬂéh to microwave
acetate. The organic layer is washed with water then

irradigfjqryjg a S@p|egdeilqy@g@§sql Méth stiging 56 PAeaverds rginyies. The reaction
mixturel rs(ébas&lafémo ra%@gé I \Zac@Bt Wéterlibiaearéd er.d):hq% sespdAYdr Hritated

acetic acid

then {ﬂm@]vwsbw Witk M@t%@ﬁlﬂaﬁ@é i ’f’%ﬁﬁ'&’l Wr@% WythJQFPF1p§3r4 eqcblpro-

1 7 =
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(2-met hyl - 1H pyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid

Exan_;%élml ester (0.8 g, 3.92 mol) in DMV (3 L) is
added BEMP (1.81 L, 6.27 mmol). After 1 hour, the

[1-(2,5BifictiDy1-2H-py raiz61-3-y I oMy HR-me tHI-1206l rfolo 2, 3ﬂb]}§y’hdlf1-3-y|]-acetlc
3,4-difluoro-benzenesul fonyl chloride (0.83 niL, 6.
acid 1) in DI\/F(3 mL) is added. The reaction mxturels

ur e, irred at ro
C dngbraa e 8 Slmelah s sk bighdno (88 g
0.79 m&w»qednemwémar @8 hb) i8 ;mlued lFPBfQ (%ﬁ/llpun@ 26 hiigol. eshéite%cmﬁq is
on a e SOl ute CO umm
stired AEoBT (BBPREUS Jhrah otrs. delbatet IseceBogs SIS ma S line lavgr is
separd¥d didheret! I’cbveﬂ Solid NxGHN and aséf ihBtéb 71b without further

3, 4-di fluoro-benzenesul fonyl)-2-nmethyl -1H pyrrol o[
Chaf%}%&ﬁfj%n din-3- yl]-acetic acid nethyl ester; M =

387;1{) %ﬁa{? %@f ;ﬂ.t,l o Srar%‘lloﬁfs %(%ieg%o a s)olutlon 09 PZ e%yl-?lgf-pyrrolo[Z,S-
b]pyrﬁl_nf-:k ymafettwwamewl ésmy(lebni’g mgfmhm@ in DMF (0.8 rr? . Aft?r

. rro acC ester
35 mipsls, e e R sfed 71a B inadcen RHehs poverites
reactlbﬂ as:parfulmrﬁu Yetieeni \ﬁatéi arid €d E&%)A@/@thef ?Thel5rgfgh{&u§)@ is washed

al | owed miIio room ure er

wit HeiEtash e RBoa T/ Ssii I BRdeeh S01vBB Ghicghalabraphy (49:1
EtOAWMEUH eMibiyto arbish ME(Z8ldedthyliog-pREEN B0 IMBHE)- 2 REthy R oH-
pyrrolo[2,3-b]pyridin-3-yl]-acetic acid methyl ester; MH" = 313.

71c) 1M Aqueous NaOH (0.5 mL) is added to a stirring solution of [1-(2,5-dimethyl-
2H-pyrazol-3-yimethyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid methyl ester
(29 mg, 0.09 mmol) in 1:1 THF/MeOH (2 mL). After 18 hours, the reaction is evaporated
and the residue dissolved in water. The aqueous solution is acidified to pH 1, and the
resulting precipitate collected by filtration to furnish [1-(2,5-dimethyl-2H-pyrazol-3-ylmethy!)-
2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid; MH" = 299.



pressure. The residue is | oaded on a pre-packed

IsoluteTM silica colum and eluted using a gradient
welousnk3fBiom 100% CH2Cl 2 to 5% et hanol i n CH2ECR/EP2005/006493

afford [1-(3,4-difluoro- 49

benzenesul fonyl ) - 2- rret hyl - 1H pyrrol o[ 2, 3-b] pyri di n-3-y

Exan%;i_lews#s@nacusdm = 367. Exanple 72
or o- 3- et hyl - benzenesul f onyl ) - 2- et hyl -
Thesé'ei@é/rﬁﬁleé Q{a?ne?y tp4- ?NSJDﬁhEth?r |¥b>]azap4‘—9ln€eth)?2 %eTWI-S H-pyrrolo[z 3-
; as
blpyrigy g -riosish oMol (B BRI e EaM P MGk 2 Y EReing) M-
pyrrol@g? 3- b]pyrldm 3- YI] acetlc amd [2 Methyl-1 -(5-methyl- |soxazol 3—ylmethyl) -1H-
% Né }—Eqﬁroo }) IdII1H-
POty Ld DI By Ly herabe ) [EeeDpsp aces Sodaigh ety

pyrro%@%}dyﬂdlﬂ (§% I]-46 étle%cﬂo ﬂBé%ﬂﬂénQ%rﬁ%Wi n‘ib'tlhyl 1H—pyrrolo[2 3-
rro

AR SR LT g e S iy au A Y R v o

blpyrRins®YRateft &id, ta‘Pé H\%El@ b§'tl$é1§5rﬁ’é‘ bfocasd &k fhif debchbad R ERdimple
estef in THE (1 mol ) is added. After 18

7, U‘HB@JF*@ agpﬁ%orpg%laqtp@ﬁthg ”ﬂ%h?'?qll oned between water and
ether. The organic layer is washed with brine then

Exandedin chr onat ogr aphy (3: 1 | So- hexane/ E?%«E’yel i on)
I
11-3 achighlogp Bese s KTl Sl ins EoMeacatie #bieke
2%1%5 1 rl&%la[éghg]p 208)0%%3 3215nn1cb I%agge&is QP #rge sug'gensmn

of alupiihitimi dhbriiel (R18igy @1 @iméIfLinf CiH ), Q00 iyt b§G. Ehﬁdk}bbnéxon is
stirre%ﬂ- ?P %&?ﬁop %)'2"'8%6 %{I%&%&f %|%rli3ﬁﬁ% z’?irln%‘r_) { hﬁeéi:edsrtgrgv(/ise to
the rdéa@tidiﬁsmmdﬂe.arndah‘é fesuitihg smmeibﬁﬁsedlr@ﬂ(hmﬁ%c forggihduss. The
ool NS SRR o oS ARV bl SR e e
reactioﬁmkturéls\msﬂfﬁteww Arywat€in vdaen 'Dlﬁe Cmde d’fatértbl (shpfoefted with
T TN NG NV D T

in vaddidito_affordi’dxo- (Ewamn*o&)[iiQ-b']'ﬂoyrlﬁlrﬁ%ﬂph@etlcmimhathyl ester; MH" = 335.
(1-furan-2-yl met hyl - 2-met hyl - 1H pyrrol o[ 2, 3-b] pyri di n-
3-81b) -Lambdture of xo- le-syrrmo{e 3o pyritines 3H-apetincacis nathyl bster

(0.30&&3 ﬁ;z}kbed Iils re@%gﬁ:g Eycg'gtmg %{orr]wghycnateaz% ?_5) \;oralt ﬁourqouéieg a
solution. KOH pellets (0.300 g, 5.35 mmol) are added and reflux is continued for 1 hour.
The reaction mixture is evaporated to dryness in vacuo. To the residue is added dry MeOH
(10 mL) and the solution is cooled in an ice bath. Concentrated H,SO,4 (0.5 mL) is carefully
added and the reaction mixture is refluxed at 80°C for 1 hour. The reaction mixture is
evaporated to dryness in vacuo, then partitioned between saturated NaHCO; aqueous and
EtOAc. The EtOAc layer is separated and the aqueous phase is extracted with a further
portion of EtOAc. The organics are combined, dried (Na,SO,) and evaporated in vacuo.
The crude product is purified by flash chromatography with a pre-packed Isolute™ silica
column, eluting with 1:8 EtOAc/iso-hexane-neat EtOAc gradient to afford (1H-pyrrolo[2,3-
b]pyridine-3-yl)-acetic acid methyl ester; MH" = 191,

81c) To an ice cold solution of (1H-pyrrolo[2,3-b]pyridine-3-yl)-acetic acid methyl
ester (50 mg, 0.26 mmol) in DMF (1 mL), is added BEMP (0.122 mL, 0.42 mmol). The
reaction mixture is stirred at ambient temperature for 40 minutes, then 3,4-dichlorobenzyl



[ 4-Chl oro-1-(3, 4-di chl oro-benzenesul fonyl )-2-nmet hyl -1
H pyrrol o[ 2, 3-b] pyridin-3-yl]- acetic acid 62a)
woraisiiessper oxybenzoi ¢ acid (1.35 g, 7.8 mmol ) PCES/ERgide/doc493
to a solution of 50
(2-nmethyl -1H pyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid
s

brom@géagfrp 5028 rifo js dtddd WB e iefictich %gﬁnjﬂgfga%@égq{,w%s at
ambiérd tersperTtuge. Tle@mtactwn mitereiepouwesd g isg colst watantermigrand

extraggé Wlth %?Oke_lﬁéih%rdé/@’fhmrtna ¢ @@%&‘;‘(fll;és?éz %?écf?nd Q\%tp%ﬁa?édjm vacuo.

The drtudet wrad@ctll%pl@)ﬂeridxyt@wmm ¢hiorgaiparaphy Reiice gebusing\a pecrgcked
Isolut@msﬁ aagﬁurﬁﬁggp %’I O@’\ﬂ@?? 2be@§8/%% heXafe rfﬁﬁlll{lil% [1-(3,4-dichloro-

obt a col um chr omat ogra
benzg)- ﬂH{parrg@[Z wimgdmeamlm@@pzplmmstaﬁé\ﬂbu uea49
affording (2-nethyl-7-oxy
H-83¢) rol aa{s@utszrbqf;iwfﬁ d1d|fd®f wb?naﬁ)ew eYyEelpid, hrblpmyjdine-3-yil-acetic

acid ﬁé{hgf est%\ﬁ?i nggz%Jose%@LRTrgM(eﬁﬂg?e}%ﬁLy 7Sa§?%dJ4N NapH 026 )

The re@ﬁ@nrrgxtule méﬁtlﬁ’ﬁdla) 25°€ for 8 adnues.e ke rackn nrn@@nrg ig Q\Gaporated

& HCI.
i valllo fo irale SO Bier (oo h 3 et g Beighea R SBpgeptratos
The reetmamte@bllldns gellegted bitfitratiopsind Gdturatediind gy jaffaid E3-4(8ct-gichloro-
15 he \H?F;E,g ed 36ha2S04) and
benz%ﬁ@iﬁ{r@gi‘éi’a grrn)?gje ;b% thgggﬂ\g’-l The crude product is
purified by colum chromat ography on silica gel using
10: 1 CH2C 2/ MeCH as the el uent, furnishing (4-chloro-
ggehyl - 14 pyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid
'—nﬁ%'rﬁy ester; I\/H+ = 239. 62c) To a solution of
4- chl or o- 2- rret
[2- Etm bwkdltﬁ{rgmstfmlwﬂzwﬂstrq'ob?c%blwrw -d-yIagstig acid
« ester (58 ng, 0.24 mmol) in DWW (1.2 m-) is added
BEMP (113 NL, 0.39 nmmol). The reaction mxture is
87 §IF_It|ﬁ 196 (ﬁéﬁg@ yridiigeerature for 40 m nutes.
3) J |§\}orlrro ’benzenesulfonyl chloride (60 pL, 0.39
mml) |s added and the reaction mxture is stlrred for

WO 2005/ 123731_PCT/ EP2005/ 006493 48 10 m nute
To a gediinel - Oppwiararidolet 32 8atl Mmerphhn ﬁmﬁ@thvgetbﬁruﬁﬁem) at room

tempér@\hﬁ‘e uf8ercaH |ﬂeM@¥rﬁésphe@<ﬂ§ LagéeABULE (188 Y sF.a 1BIN §@|utlon in
th brine nd evaporated. The crude

hexapss J0GIMPI TOHQWES st BRI 124 Eh 20 BN TR EaRUOTDrATE i sired

at rocgﬁ ltenH'ﬁérQﬂJrelfog 45%%@5 §ﬁd fRRaB8Iea%0 - 107 Whetelbon methyl iodide
furnishing [4-chloro-

(1.25. mngQn@n@hup@pge%g@% Wt gontinuesdeny further 2 hours after which
time, 'fh&aé%&ﬁ&r%&t&e .@&Mhé’d fifn a/aiérkz ﬁfbeérid% affdved Bty warm to

ester; ? To a solution
room[tczﬂrm@Wa@rr@~ The 30019‘31 ﬁ@'H ISt lép@erfeziaﬁl&wmeb f%ﬂo)m'i neeirAliged with 1N

HCI a]a'd‘ thétY éit%lc@idzwﬁw gﬂaﬂ’l\flf étFIér”(@O $ﬁ(¥|2'ih élﬁlﬁ{)aﬁbq lér\%%}%éddwnlh water

ester
(2x ﬁ@smrcgleddN@t%)@né ssecqﬂtrate@l I@Ma%p)yle'dﬂh@ tilgfl gemppundsas
orang it Sislseflith @ ARLONWRVERS)

87b) (2-Ethyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-oxo-acetic acid methyl ester:

A suspension of aluminium chioride (1.87 g, 14 mmol) in DCM (100 ml) under an inert
atmosphere at room temperature is treated with 2-ethyl-1H-pyrrolo[2,3-b]pyridine (0.415 g,



irradiation in a sealed reaction vessel with stirring
at 60C over 45 mnutes. The reaction mxture is
weveparztied to dryness in vacuo. Water i s added#Came2d08006493
suspensi on sonicated then iltered, washed with water
and dried in vacuo, furnishing
14 mll;néRCthir é%r é{ é rg't&lﬂkwﬁrra ire for 1 hour, methyl oxalyl chioride (1.29 ml, 14
zenesu yl-1H pyrrol o] dy di ne- 3-
mmoms]adai@dtdmpva@etg)thmacﬁoug@dure@(lg,ﬁjrr@gmntmue vernight. The
eact{g& Hliftu %@ﬁ@%&%ﬁ ar7r|?,|'e 'Ehf"érﬂ mgﬂ'féhmi By d’%Bﬁfsz IT‘h@e mlxture is
pyrrol o[ 2, 3-b

I n-3-y J acetic acid
then poured prig ieowater Odﬂl) and stirred . The organic portlon |s separated dried

(Nazécg ? gbéﬁ%ﬂ%bﬁ%"’h Pé'%tﬁz ?he ?\ssmtlhg KRIdRas ﬁltu@%lfmme cQIdZt@ater
i s added PBr3 %
(20 o). el smmma)ed Tﬁh@ &Oééaﬁfﬂt@rﬁd @d Cérteﬁrwnéer ¥aAcupEL# 50 °C to yleld the
+F 18 hours, then water is added. The
tntled%@ﬂpﬁurﬁf Q\%ﬁe 2%ayer is separated and stored over
solid NaOH and used in Step 71 b wi thout further
characterization. 71b) BEWMP (137 pL, 0.47 mmol) is
87¢) Edltbul-thpurelei2.3-blpwridin-3cd)-aastin grid hethy) estsrol 2, 3-
b] pyridin-3-yl)-acetic acid nethyl ester (60 ng, 0.29
mmol) in DM (0.8 nL). After 35 mnutes, the diethyl
Toa géll]ﬁcfn éfft‘a{e%ﬁylénraﬂ@(& £hl, 5112%&1&0 f TRA @ 6 ﬁwl)aéid@@oc@‘ écﬁred%omon

reaction 1s part Iti oned between water and

wise (2- qthﬂt‘mkevré@lnl@ri’» blppiddigndgdnexe-acaiie acid snefay weter (¢ |, 1.46
mmo hﬂﬁr §t ﬁ\fé@rﬂ rté%?é’rvatuT@ %vérﬁ'%hfj'ﬂ% éo'?vé?t‘t* fd Nr&h’%%@)h vacuo and

mm chr omat ogr a CH el ution)
the FQS@"WQ weﬁl@w ip peufralized dvﬂihr@tqﬁ@/tpd zpﬂwr%&sbow? polgtion. The

soluth'i @’é)fl a[gfe@vﬁLHUbM & X$0 ml) and the organic portions are combined, dried

din-3-yl]-acetic acid methyl ester; "
(Na 34 and gancenirated in Vp@fu ebiesepidegis(oadedan 3 nr%-paa@é’dwlet@

snhca%oﬁltrﬁrf éﬁ ut%@ |V\Fﬁ1 &EMﬁﬁe(bI]I ((@ @:n@iéﬁ%tn@% -98: 2) to gleld the titled

yra -2-met hyl -1H pyrrol o[ 2 ] pyrid
comnoun@ayp]ye&@reppwd%rcKMHr'r@ﬂﬁyl ester (29 ny, 0.09 mol)
in 1:1 THF/ MeOH (2 nlL). After 18 hours, the reaction

i's evaporat ed and the resi due dissolved in water. The

87d) 24U EQkE-15@l tHﬂdo‘P&nét% PJ1 ﬁdpy?r@ld?i‘b-'bl]pyﬁaﬁl -3-DRacetic acid methy!

resul t ng preC|p|taeco ected by filtration'to

esterf urni sh [ 1- (2, 5-di net hyl - 2K pyr azol - 3-yl net hyl ) -
2-met hyl - 1H pyrrol o[ 2, 3-b] pyri di n-3-yl]-acetic acid;
M-+ = 299. WD 2005/ 123731 PCT/ EP2005/ 006493 49

To arE?&@'EBBI%@ st |$ih§ QofEn 8B2B¢thyl f‘l?—ﬁﬁyrﬁi@[ﬁ'@“ﬂgyndﬂﬁg%i)kcetlc acid
| -i soxazol - % Y
methikstsy BOMS] 658 MYy DU )6 Page BEMPAAY 8 1, 0.59 mmo). The

solut{oa lé\@H&’j'a‘t room temperature for 40 minutes and then re-cooled. 4-
I trifluoronmethyl-furan-3-ylnethyl)-1 H

(Truﬂw@mg’qhajpkzeyrgy{Hrgwqedi(%‘L . 95? n‘g@@} is@dgeq gnd stirring continues while
the réaetide e iRl Warhad 8P X%kt BmperRievEmightt The resulting

mixture is poured into water (30 ml) and extracted with 1:1 EtOAc/ether. The organic layer
is washed with brine, dried (Na,S0O,) and concentrated in vacuo. The residue is loaded on
a pre-packed Isolute™ silica column and eluted with DCM to yield the titled compound as
a pale yellow oil. (MH+ 377)

87e) [2-Ethyl-1-(4-trifluoromethyl-benzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid:



pyrrol o[ 2,3-b] pyridin-3-yl]-acetic acid; [1
-(2,4-Dinet hyl -thiazol -5-ylnmethyl)-2-nethyl-1 H
woyporsaksf32, 3- b] pyri di n-3-yl]-acetic acid, PCT/EP2005/006493
(1- Benzof ur an- 2-yl net hyl - 25&et hyl -1 H pyrrol of 2, 3-.
b] pyri di n-3-yl)-acetic acid; and
0.5 quo%&us( ﬁa@hl(g r()%l?’%%ﬁ@e)i't@h%ldlo@bﬂ@té? -1 J(httﬁﬁ’ﬁdr&h@{h?k3

acetic acid, are ma

benzypridtpysolel2, &Maynchmwﬂra&étﬂc pgid netatpster (4131m9 L%“%@W@q{)e'n 1

THF/hﬁt%tgﬁgpﬁl)ahﬁeP@h [rS & téa%tum:-‘l"s RBAINtrafe¥aARhELS Bndl dhe residue
oro- benzy

dissolvegiprwatero [The 3qudaysrdoliitian & ¢adjedhip @nijice-brth@nd Fg)dnf@d to pH 2

using E'br%érn’ir? talide JST*HLF?é!éIdIﬂ{g'}?re&?ﬂaﬁQ% fikerch a%dﬂf@d)uridér ﬁi@ﬁ‘%cuum

suspensi on alumniumchlorid
at 50 'thqmﬂﬂ)thé Wle@-@mppu(ldgg anﬂLr)'tea%O"\@SC(M‘I'H@GS?’QJspenS| on i s
stirred at 25C for 1 hour. Methyl oxalyl chloride
(1.93 L, 21 mmol) is added dropwi se to the reaction
m xture and the resulting suspension is stirred at 25C
Examips 882 hours. The reaction mxture is cooled to O0Cin
an ice bath. MeCH (20 nL) is added dropw se then the

n1-a-EfiEes flleMet e e P AH oI ShRRRE S Yl AR acig
and filtered. The solid collected is further
triturated wth water and dried in vacuo to afford

882) BE y(18g gc{é)c{ %lﬁs gﬁ@&q t'g%?tﬁﬁq%g@t % Hopyrrolof2,3-
b]pynem% {1j-5bdderdchd mét% Beé?érmbfdpdrel&i&ss&ie)ébﬁbeﬂdﬁwsiPat@hﬂ3320268 82

t 00 |
ma, xR TR DN G11 b o e ipLiesy oot dreifis e Gpestyony
benze?@ (‘7'5 'pP@ 635Fhones heded 4rfd tﬁ@@ee&tloﬁs@rﬁedfﬁbt hoarsebefstd gartitioning

flux is contjnued for hour The r g%} ﬁ brine th
betwasmAIFRAT & FAQ0F/dtetyT ethetr hﬁ@é%awcn'a»%rdwas Y brine then
reduc%@f'ﬂb ﬁét%o' $h@ﬁé‘§%l@e¢i§ puriyR@dy ﬂ@él@ collinnanebridtegraphy {1: Ofsol S
cooled in an ice bath. Concentrated »—E? %lﬁ‘é 2“@3
hexaneAE A @'v'onéahfé’a“'%{hﬁ @rrthanestiqryhbenabaraethyl- Py (iglgle-3-
b]pynatn 3‘39113a£é1rc akid¥aethyl ddtér dsegdligon ni xture is evapor at ed
dryness in vacuo, then partitioned between

saturat ed NaHCO3 aqueous and EtOAc. The Et OAc | ayer

is separated and the aqueous phase is extracted with a

further portion of Et OAc. The organi cs are conbi ned,
88b) 10U A deddzﬂa@aﬁmn ml)ds avdgabioat ﬁmlnngsohamuwf [1- (ahahameawonyl-

ref S B Sl S ) PR P g2
in 1:1BtHPAMECHDhaly axteer Maiur tHe@Aactpnasl eeapordted ahd thed'eédltlng oil is
aissoleflit waigfs o) pad Bk 195735 The SEling et Reqeqe by
ot OOl e bttt St
b]py”(j'tﬁ‘ﬁ'ilig?ﬁ_ﬁ,cr%"%%mﬁﬁ%? The reaction mxture is

stirred at anbient tenperature for 40 m nutes, then
3, 4-di chl or obenzyl WD 2005/123731 PCT/ EP2005/ 006493

Example 89

[4-Chloro-1-(4-methanesulfonyl-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic

acid



50 bromde (0.101 g, 0.42 mmol) is added and the
reaction mxture is stirred for 16 hours at anbient
woenparsatsur e. The reaction mxture i s poured i RCO/EPZ®S/006493
cold water (40 nL) and ext¥acted with Et OAc, washed
with brine, dried (Na2SO4), filtered and evaporated in
89 a)V Q\W@thYI -7LB%y- ¢HWﬁoB{zO§L%f&ynum Y- aééﬁecbcm/ms@ms?er
romat ography ‘on silica geI u3|ng a pre pac ed
I soluteTM silica co

A stlr@gﬂ@%p@@@%@@ﬁ@thylﬂﬂpgmlq{g 3[bjpy(r§|rhg éﬂ)@‘fﬁm %Cld methyl ester (5

g, 24. l@eﬁwﬁe I blcdim&ﬂw@kyﬂtﬁ’ar?er (bbmmy &tiroem Senipdraff& Uhderamiifort
net hyl ester; M d) To a solution, of

atmogphe[3ofArgpe | i Epated) @?ﬁlw\y@q w:th m-chloroperoxybenzoic acid (9.7 g, of a 77
%w/w 5dRdr s®b %rﬂel? b&@b@ab%mt%n?pe)’dtihrea@ flair@ainéd bﬂroﬁ'ﬁ‘i t@bh'perature

usmgzea?qt'%bﬁh(@”ge B onOTTE R GIF SIS BRHTRPT. ST fopFisR ure is

stirred 8GobAY tefpBtalHeasr 3 RHEs 'aAa BldrFbuRd Kbitb vatst (@@@ﬁﬂraﬂdﬂﬁsfed to
in vacuo, to renove MeOH then cooled in an ice bath

pH 9-4p gsingisalurated PRIasRUBTRERSRAIR BYIRlqHcs The afygopsis pxfrasfed with
DCM %HCIOd rhig aﬁ@{Hee&béWIc ?Mrt:%hé hfeaddnw'he%ﬂ driéd [Ndis@at,eshd dbncentrated

to af
in Va%@n%'?'d iﬁmﬂtw 4 r%‘{yﬂ F%DB]“%?/[%W]HE'@ yvDcetic acid gmeihy! ester.
335. Exanple 87
[2 Eth -1-(4-trifluoromethyl-benzyl)-1
H-pyrrolo[2,3-b]pyridin-3-y|]-acetic acid 87a)
2-Ethyl -1 Hpyrroelo[2,3-b]pyridine: To a solution of
2-nmet hyl -7-azaindole (1.32 g, 10 mmol) in dry diethyl

89b) @4-lorg-BUmsthyl-BH-pyeeIo]2, 3—B}ﬂipﬁdIﬂ-BLy1ﬁadéﬂd@bldaﬁbthﬂ€§ster
atmosphere is added n-BuLi (18.8 of a 1.6 M

A suspSngoh B B P THeIERE, %Mvmﬁ“ﬁga?%wacﬁr%v' sfer

(360 M@OMGB @nrmell it pHospherus 4Qydmionde €5 naid stiffedhardiodated tising 70

S ARl 5 e G s e oo T B0 1

°C fored inffutadi After stdridiihg dtheom eéiﬁpéerJréTbv@rmgBt the r@aetmhhﬁﬂture is

poured st Biie ieuattr Siitotgefeananabriay ) R foafe gortons

are covabiged, (v?%emv%;ﬂw bﬂméhdrlﬁidl (RagS @) tahd tohtentigledandatdie Mhe resulting
xtract W t et hy ani .
dark ipnTeride BIBRRE A Fre-RareR 1o ipamurmfndgfited wih
DCM{MNaRS4 1 ;andiacietd et titkidesdmipourd@asia creany selldd (MHe 230} | ed
compound as orange crystals. [MH + CH3CN] + = 188)
87b) (2-Ethyl-
H pyrrol o[ 2, 3-b] pyri di n-3-yl)-oxo-acetic acid nethyl
ester: A suspension of alum niumchloride (1.87 g, 14
89c) @¥Chlora-n- (D@Mthdr%ulﬁtbr)yl -bertsit)-2amethye t - pyabImbklyédiaw-yl]-acetic
id hs mt nperature is treated wwth 2-ethyl -
act 'pe% [ 2, 3-b] pyridine (0.415 g, WO 2005/ 123731
PCT/ EP2005/ 006493 51
To a cooled (0 °C) stirred solution of (4-chloro-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic

acid methyl ester (0.1 g, 0.42 mmol) in dry DMF (2.5 ml) is added sodium hydride (0.019 g
of a 60 % dispersion in mineral oil, 0.47 mmol). After stirring at room temperature for 5
hours, the reaction mixture is re-cooled to 0 °C and treated with 4-methylsulfonylbenzyl
bromide (0.105 g, 0.42 mmol). The resulting mixture is stirred and allowed to warm to
room temperature overnight. The reaction mixture is diluted with water (3 ml) and
extracted with ether (3 x 15 ml). The organic portions are combined, washed with water,
dried (Na,SO,) and concentrated in vacuo. The resulting crude residue is loaded on a pre-



14 mol ). After stirring at roomtenperature for 1

hour, nethyl oxalyl chloride (1.29 mM, 14 nmol) is
wadadsd2sBopwi se to the reaction m xture and st PCTIERZ005/006493

conti nued overnight. The r%action mixture is cool ed

in an ice bath and nethanol is added dropw se. The

packdd X014 sifica EQGMNRPHIRAe@RtR isodRx8né SEth(RAYt4TE I 1: gmb yield the
stirred . The organic portion is separated, drie

titled QQ@%@@)“&W“'&%H@‘@‘#&W Ry490Q- vacuo. The resulting
crude is triturated with ice cold water (20 m) and

89d) $AMAGRI0BE NaDKe (39 lnﬂpis Iaadéd ioteﬁétﬁﬂhg%tﬂutﬂfnl cﬂqwénldaf-1 -(4-
vacuumat 50 C to

methmylfwb?eng_)é»wth_yi-m pyrrolo[2 Zti L)}pyrlél in- -{/ﬁo -acetic acn‘d methyl ester

(38 mg: @1093 AHrRbIRin3t: IrPFTIEOA-(B ). )Aﬁaﬁatnrusg @tcrbdmrfembwature for 4
ester: To a solution of trieth

oy fsiTy Gt TR BT oF Taremars e SRt SRy And A Sigporated
to dryﬁgsset'mé' re%ulhh@}éﬂ lsadigdoRred- il vtk l(ﬂmll) ahdydc)difiedto @BEL. i The resulting

aci tirring

pr eClraf@terM%@QW&W@“@P@”S@QF%{@WUOF%%B}‘%/&@PFQ i “temoved
methéﬁésuﬁ&wﬂbéwl) 4-hRtHye$HlgyHBR[, 8 BipYHeiniByIpacsticalcioz @dH+ 393)
saturated sodi um bi carbonate sol ution. The
sol utlon Is extracted with DCM (3 x 20 ml) and the
organi c portions are conbined, dried (Na2SO4) and
concentrated in vacuo. The residue is | oaded on a
Exanipl€90acked [sol uteTM silica colum and eluted with
DCM MeOH (100: 0 increasing to 98:2) to yield the

FREHON TR R Y T

acid ] pyridin-3-yl]-acetic acid nmethyl ester: To an
i ce-cooled stirring solution of (2-ethyl-
H pyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid nethyl
ester (80 ng, 0.37 mmol) in DV (1 m) is added BEM
(171 pl, 0.59 nmol ). The solution is stirred at room
90a) 2-Eneo-dtruethanesulidoyltiennaldshydad t hen re-cool ed. 4-
(Trifluoromethyl)benzyl brom de ((91 pl, 0.59 mol) is

A sus%gﬂﬁgr} g{léi cfil H fl 'fIUQrof)Qﬁ‘ztd d&‘lﬁgée gﬂ g n??g ﬁwdé)eé?ﬂtdr? Qodium

rature
methmmﬁhgtht(w 9h;a 0r1e7§u11mphg1 diDASP 60 ml)p'@ gtireet atrfiGo’Gapatesnight.

e 8RB SHLEE bt ot P B i Tl oo
watergA00 otin Cldhetrealting precipiiated is cifiected Hy dlikatip ah@ deied umher high

- : ol d eluted th DCM
vacu%%ﬂ%‘@ﬁﬁ?ﬂ%@f%ﬁ@o ggdr?pdo ng\%gJ Wag Sgl eeygl Ieow\Mm l.
: (M+ 377) 87e) [2-Ethyl-1-(4-trifluoronethyl-benzyl)-1

H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid: WO
2005/ 123731 PCT/ EP2005/ 006493 52 0.5 M Aqueous NaCH

90b) ((% oﬂ%-lh_rhét{%ﬂt 2 ]pfnq p"ﬁeﬁﬂj[ Hk- HeRof

uor one

To a stirred dispersion of 2-chloro-4-methanesulfonyl-benzaldehyde (25 g, 0.11 mol) in
absolute ethanol (120 ml) is added sodium borohydride (4.6 g, 0.12 mol) whilst cooling with
an ice-bath to maintain room temperature. After stirring at room temperature for 3 hours,
the reaction mixture is poured carefully onto ice-water (600 ml) and acidified to pH 1-2 with
1N HCI. The resulting suspension is extracted with ethyl acetate (400 ml) and the organic
portions are combined, washed with brine, dried (MgS0,4) and concentrated in vacuo. The
resulting crude product is dried in a vacuum oven at 40 °C overnight to yield the titled
product which is used crude in the next step.



benzyl)-1 H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid

nmet hyl ester (48 ng, 0.13 mmol) in 1:1 THF/ MeOH (1
wai2des/1A83er 3 hours the reaction i s concentrat edTiER2005/006493

vacuo, and the residue di$8olved in water. The

aqueous solution is cooled in an ice-bath and

90c) @%r%&‘n@ﬁ‘\yf L9 cRigrZ4-rhisth Rk ?nf?WBéﬁz%h@d HCl . The

resul ting preC| pitate I1s filtered and dried under hi gh
vacuum at 50 Cto yield the titled conmpound

A coolgqi (péCb@m%ql sumloggg (2ichiorgsfHanggiganesulfonyl- phenyl) methanol (19.1
g, 0. Oé?‘ n{o‘fb lﬂiiéﬁg?@ﬂh'ef (0130 ml!?@ﬁ&é&'a)n lﬁerﬂﬁﬁﬂaébhéredls treatedBv%nh

]pyridin-3-yl]-acetic acid 88a) VP
phosthag tpbrom%@ fvoll §-029 Jllgwgd &g stir ANHYVEBN QPR of
tempe(rgqu@é\;&‘ﬁI?Ht Wéélﬂhﬁ& %ix%re@ (ﬂ]w[édihlfh ﬁabé'rk’r(ﬁﬂﬁl) lafid &¢d kganic

pr epar ed descri bed US Pat ent
portiop igrpagaiedand ﬁged BverdNani py"qtsqforbﬁxrm'wtee the solxeptds resaoved in
vacud"érﬂHh% 1°’e63u3tm5 rARRE VL idn8idpaes Wk Pavked RBRESM &Il 2olumn

) 1s added and the reaction stirred for
and epiteshuitisispdipsare/ sty 3cetdnihiy) tnuelddkatitaskompayad gs g white

powdd&t OAc/ di ethyl ether. The organic layer is washed with
rine then reduced in vacuo. The residue is purified
by flash col um chromat ography (1:1 iso- hexane/ Et OAc
elution) to furnish [1 -(4-eth anesul fonyl-benzyl)-2-m
ethyl- 1 Hpyrrolo[2,3- b]pyridin-3-yl]-acetic acid

90d) [ﬂgtzmﬂlor@%ﬂéth@ﬁew@ﬁw&nzﬁﬁmﬁdmmwemuﬁol&{a@hb]b;lndﬂ -B-yljacetic

to a stlrrtng solution of [1-(4-ethanesulfonyl -
acid rpiRyh@ster- net hyl -
H pyrrol o] 2, 3-b] pyrl di n-3-yl]-acetic acid nmethyl ester

To an(hi8&cc5?%d @ 23 s?ﬂ@dj $olufioh &f. (2- nTé‘tF]lNH—]:&r(do[HB}b]pﬁcﬁrﬁB -yD- e;cetic
. ho e reacti or resul ti 0j
acid rp%tH '&SE%&K%Z ﬁq\XBWQ 'rt%yml?gﬁﬂg E\%‘irge (0.484 g

of a eﬂihe drsgér@lohlnﬁl gwﬁ)érer:dnpmzatrﬁmbls Afied étmﬂi@ﬁatbyomftemm@tme for 3
dried i.n vacuo to

ff 1 .
nours; i rEdin Ao Ry T-BeRT IR 11 . rt reptecwip fyfromprptvh-chioro-4-
methéﬂelawrdrql Perzeyé 5.0t 7.6 ambll ahd/ebdiBm3Igdidx ane4 g, 826 mmol). The

result[qgwgtpbq ms% éé Bjr]rgﬁpane t%'gf,{}” tlogg%{q %%n?)%[g W@/mlg}lﬂ The
reactn?@ﬂ%ﬂrh%l’rj? E%u@@%ﬁ@l@ﬁ(m]ﬁﬁ@and Eﬁrﬁ%@hl_’th 1:1 ethyl acetate/diethyl
- Met hy| - 7- oxy- ol o ridin: acet i
ether g £ oraai 0T R e WaBted WiiBhi e, dehNase O andrednsBged i
vacud-britythe it Trirdepig ipudfiet By srdmatogtdphy @i silicariinl vﬁ&te&hyl

acetelelsalipuiisi A RS 121 HE D L apurte0r ABon

is treated portionwi se with mchl oroperoxybenzm c acid
(9.7 g, of a 77 % wsolid, 39.2 mmvol). The reaction
tenperature is maintained at roomtenperature

90e) [1-(2-Chloro-4-methanesulfonyl-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic
acid

1M Aqueous NaOH (15 ml) is added to a stirring suspension of [1-(2-chloro-4-
methanesulfonyl-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid methy! ester
(2.6 g, 6.39 mmol) in 1:1 THF/MeOH (40 ml). After stirring at 45 °C for 1 hour, the reaction
mixture is filtered to remove any undissolved material and is evaporated to dryness. The
resulting solid is dissolved in water (30 mi) and acidified to pH 2-3 using concentrated HCI.
The resulting suspension is collected by filtration and dried in vacuo at 50 °C to yield a



using an ice-bath due to the exotherm c nature of the
acid addition. The reaction mxture is stirred at
woaawiensperature for 3 hours and then poured BATMP2005/006493
water (400 nl) and basified®to pH 9-10 using
saturated potassium carbonate sol ution. The aqueous is
1 ! led produc

SOl B e B P MRS 1 L HRT0 MR o prodhet

(MH+|3|93)«/acuo to y| eld (2-nethyl-7-oxy-1
H pyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid nethyl
ester. (MH 221) 89b) (4-Chloro-2-nethyl- 1
H pyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid nethyl
ester: A suspension of (2-methyl-7-oxy-1

Exampled1 ;o] o[ 2, 3- b] pyri din-3-yl )-acetic acid nethyl ester
(360 ng, 1.63 mmol) in phosphorus oxychloride (5 m)

[ (4-Aﬁ1|ﬁ6Jbbh2yéz{ﬂfiﬁ|eth§H’l e pyvlof2,3-blipgriduas-gilradtiatacith i n a
Per sonal emstry EntrysTM Optim zer m crowave reactor
at 160 C for 5 mnutes. After standing at room
tenperature overnight, the reaction mxture is poured
carefully onto ice water and extracted with DCM (3 x

91a) [2éthyl- THaenitvo-ganiyd)- Hdpyironk, 3-bjpgridindhiljrenetic weid meethyliester:
brine, dried (Na2SO4) and concentrated in vacuo. The

oo B o U R 2 B By st

(0.78 BCMBmemhbixirodry OMFE (10 mb) is/added dromvisé, t(BEMP ¢DaD ol 2 aynel) over

oG8 3 g B 1 PRl B e

with 4enitrolsBnzyt Bemide-(Aded, i406 mawl)dn wee pgitios sind rstlrr“lﬁg cantinusisexyernight.

stirr u n - -2- .
The regih o Bmiated i 4oyl Gl i a R B FedlRipdid puivied by
chronestdgrapifyOori sitica ﬂum witipisp-herari/sthiDee(ate 6: 1’)1t9> yieg:l Rerdetttyl-1-(4-
niro- G RUITHRHGE STt Svi-Rbett A8 Pl B 1R o)
tenperature for 5 hours, the react| on mxture is
re-cooled to 0 C and treated W th
4- et hyl sul f onyl benzyl brom de (0.105 g, 0.42 mol).
I 0 warm
o1t) e eI AN AT Pl ob R AR L aRtB ekC, Tre o
diluted with water éS m) and extracted with ether (3
1M AguerBisiNaQH [his ml)g&ﬁ deddora stising siseersivreiiédnetindsheddnitro-

benz%{lll]-lpgﬁ ﬁ(zsb hcﬁ | 3(jeges )amarme[ %@%P&dﬂgeé 514'?nﬁ49I§H1°41

I Ng e resrdue Is
THF/I4e0b/ (5 2d¥. 311hqn@apmwre@6alwed MSfp'a?é kN tesmqya@mor 4 hours

and tﬁérJ t%'ng@ol@%ﬁtqggbn%\%d% pham Wh%rbrucﬁeorggi‘aﬁé‘&edls éﬁ\fel?iy ih 1 v\}jTHF/water

el d the oun
and apldwad to p\‘lw ua:osrﬁ %@U)Afnamswaue&rﬁomameﬁbhesrwwng §uspension

is ﬁlte?é’ofﬁu‘?dnesu ony t”ﬂos%' tU%’ie‘P&‘th%ftlltl[aé EFJ&L&Y & dydibw solid. (MH+

enz
326) H pyrrol of 2, 3- b] pyr i d| n-3-yl]-acetic acid nmethyl ester

91c) [1-(4-Amino-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid:

[2-Methyl-1-(4-nitro-benzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid: is dissolved in 25:3
methanol/acetic acid under an inert atmosphere of Argon and then treated with palladium
on carbon (10 %w/w). The resulting suspension is stirred under an atmosphere of



(38 ng, 0.093 nmol) in 1:1 THF/ MeOH (1 m). After

stirring at roomtenperature for 4 hours, the
woeenstizenim xture is filtered to renove any un#Csaekonsdocsos

material and is evaporated S5to dryness. The resulting

oil is dissolved in water (1 n) and acidified to pH

hydrc?gen’f&m h&srY lahti Migen fefSd. PTHeAddhehPis|rembest }W/afcbb Ed Péld e titled
nd dried in vacuo to afford [4-chloro-1 -(4

Prodlé,ftt ﬁﬁﬁé’@HOW§8\*ﬂ/I(MB'é‘r%%5D) 2-methyl- 1
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid. (MH 393)
Exanpl e 90
[ 1- (2- Chl or 0- 4- met hanesul f onyl - benzyl ) - 2- et hyl -
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid 90a)
Examplgid2, o. 4- net hanesul f onyl - benzal dehyde: A suspensi on
of 2-chl oro-4-fluorobenzal dehyde (24.9 g, 0.16 nol)
[1 (4allﬁihdnqsmtui1yumtrlﬂﬂbmmyl-beﬁzyl)ez -(ethya-14-pPrrdf6f2,8¥)pyridin-3-
| P& ‘%z DMSO (60 nml) is stirred at 90 C overnight. The
y-agRHe 39 i xture is all owed to cool to room

tenperature and then poured onto ice- water (400 m).

The resulting precipitated is collected by filtration

and dried under high vacuumto yield the titled

o2 SRR A RS PRLSmy eeear To o

stirred dispersion of
The titleditiompound iseprapared ahéloggushbterfzriotemediey-2xHiaye-40. 11

Ol ol sl -
metr BBt Ry RS Pl cAichet Mot B St it 4
fluorg- Bénfb@tmetbylbamzal®md$ oom tenperature. After stirring
at roomtenperature for 3 hours, the reaction m xture
is poured carefully onto ice-water (600 m) and
acidified to pH 1-2 with 1 N HCl. The resulting
suspension is extracted with eth acetate (400 m)
92b) 4rid- Mﬁbamﬁsglii@nw:3-tpfdnqr®rﬁﬂt§yld¢®zwb}éﬂtﬁbﬂ S 1Hewrdlef2:g-layridin-3-y1l-
acetn?%bnﬂ‘?net%'egfér(NQSO4) and concentrated in vacuo. The
resulting crude product is dried in a vacuum oven at

40 C overni %ht to yield the titled product which is
To a ghirerrl eqiuliny qFK2MREh Y ki Pysitalgh2, Syatpyridinss-y-aeetic acid methyl ester (

(12. 8P9CEQ%P1%%§/IPQ@4I9I@IF (5@0 ?%der an inert atmosphere of Argon i R added

|'or o- 4- met hanesul f onyl - benzene
drop\@ugm I%lﬂ\/l?(ﬁ@;% mISGQ ﬂ MEaol} s dive mippites. After stirring at room temperature

for 1 f\gurc me%gulﬂnd@mlﬁﬂﬁ§ %B&éﬂ"éﬁjopm%@rt‘é( b )stifFBd Ba0®dn 6f119br%mo%ethyl-4-

i'n |et¥ et her m ) under an iner

methan%@‘gméﬁetnﬂwome&y eenzgne K123 %lo%x’pﬁ 810)) and sfireaeh f|@18 hours.
The r(agct?on% colbePt2tedh )/aé%lﬁﬁo ﬁah&’tr%t reSuIBRS o RIITNH&Y by

room enperature overnl e resulti ngl_@m xture 1s
I

chroraaﬂoglta@by R shicagtuding Mb@%ﬂ!@xaaelacc@tﬁee 6Yoghni Theseids is further
punﬂ%ﬁ B?H%%@lgm?r\ﬁjh&rétﬁ\g aeé!t%fe é}'@%\‘ltﬁfﬁ*d RltRe pRSercdBitHbRDal for 5

e solvent is re
minutes. The solution is filtered and the solvent is removed in vacuo. The resulting solid is
re-crystallized from ethyl acetate/iso-hexane to yield the titled product as a white solid.

(MH+ 441)

92¢c) [1-(4-Methanesulfonyl-3-trifluoromethyl-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-
yl]-acetic acid



vacuo and the resulting crude residue is | oaded on a
pre-packed | soluteTMsilica colum and eluted wth
wozmshexane/ et hyl acetate (4:1) to yield the tPCTE#2005/006493
conpound as a white powder%8 90d) [1
- (2- Chl or 0- 4- met hanesul f onyl - benzyl ) - 2- net hyl -
1-(4- Meméhééw@h@ ﬁnmh&ﬂémémylbénw &lz-ﬁh@ﬁ‘lyl ~¢H- p@'ﬁ'b%{f@lbﬁb?lndm -3-yll-

ester: To an ice cool ed 0&) stirred sol ufion of

acetig acichsiatinl ester( Wt 8obam 'B]TL‘%“ of )3 Yrepted dsppwise with M
NaOIET‘?M‘MQ £ tdmpetattire Snd éftér h@ﬁ'ﬁ’r{d to'EI(‘) °@T Yh% eAstoms)treated

sodi_um hy drlde§ %dIS ersi on
with mﬁthﬁﬂwé?%rnl)oﬂhe reactionrsfure IS/sat'ff@si a&?@ r<P Mg? haurs am'ﬁhen the

solveﬁw?ﬂﬁ@r‘h@@é& iR vfa@ﬂo 3Thé'| s is thfiﬁ?até@ @ﬁ’ch'e@rﬁll Btethid @00 i) and the
re-cooled to 0 C and treate

resulting,$pdhidiarsd and gisselved in- waﬁr(qﬁ%zf?@@d?%wfi »erlZBkiure)s Tie
solutﬂn a@nﬂlﬂ@d U'WFH)S @ﬂgln? ReheERtiaRAI S dnd- tﬁé‘ré%ultﬂa@ s@s;ﬁ@ﬂéﬂ% is filtered,

res % Ul‘eIS stirred and to warm
washg “FdeYﬁt‘FreﬁFﬁet g dried éeacHp-gRurtherRurif AR of B8 Sels bl ¢

recrylst%m@éwnqﬂ:n@m;wa@rﬂ 3f Sedddink thed pdutaahad 475 h 1:1

acetate/diethyl ether. The organic portions are
mashed with brine, dried (Na2SO4) and concentrated in
vacuo and the resulting crude is purified by
chromat ography on silica eluting with ethyl

Exa[%gtgat e/ i so-hexane (1:4 increasing to 1:2 ) to yield
the titled product. (MH 407) 90e) [1

hanes

(- grofiopyl 2 TRty Py D 20R by THER i off ktraeisin--
yll-adidhdid5 m) is added to a stirring suspension of

[ 1- (2-chl or o- 4- net hanesul f onyl - benzyl ) - 2- net hyl -

H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid nethyl est er

(2.6 g, 6.39 mol) in 1:1 THF/ MeCH (40 m ). After

stirring at 45 Cfor 1 hour, the reaction mnmixture is
93a) fl {BrompmetHyb4-rethmamesulfomyl-2Hiriflusonteliedt-bepteret al and i s

evaporated to dryness. The resulting solid is

|

he {8 E8KEthd 8 oYk piflod 381 BEBElSE2 BIREes ° ¢
methsagdutict - tebzenki byt replaciog 2achdbradifedrabenzaidelyy det (step 90aj with 4-

fluor%—?ﬁfﬁopon}@nﬁg%g éﬁ%g: do’elar%:g/ E ﬁ%%?s%ggﬁ'?%eth%gﬁwl{ﬁg? %vlith

'S pu rery ron from
sodivfrietBanesulfmbfeor d the titled product. (M+H 393) Exanpl e
91 [1-(4- Am no-benzyl) - 2-net hyl -
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid 91 a)
[2-Methyl -1-(4-nitro-benzyl)-1
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid nethyl
93b) Hserthaneryifond2Hriflwatomethyt-benzyldL-nigthyhetHhpyrrdlo[2,3-b]pyridin-3-yi]-

acetithOY MethyPbep- bl pyridin-3-yl)-acetic acid nethyl ester

To a stirred solution of (2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid methyl ester (
(0.77 g, 3.78 mmol) in dry DMF (12 ml) under an inert atmosphere of Argon is added
dropwise, BEMP (1.75 ml, 6.04 mmol). The mixture was allowed to stir at room
temperature for 1 hour and then treated with 1-bromomethyl-4-ethanesulfonyl-2-
trifluoromethyl-benzene (2 g, 6.04 mmol). Stirring continues for a further 2 hours after
which time, the reaction mixture is partitioned between ethyl acetate/diethyl ether (80 ml of
a 1:1 mixture) and water (100 ml). The organic portion is separated and washed with brine
and concentrated in vacuo. Purification of the crude by chromatography on silica eluting
with iso-hexane/ethyl acetate (3:1 increasing to 2:1) yields the titled product. (MH+ 455)



(0.78 g, 3.8 mol) in dry DMF (10 m) is added
dropwi se, BEMP (1.21 m, 4.2 mmol) over two m nutes.
waRb@r123irri ng at roomtenperature for 1 hour PCTHE®2005/006493
resulting solution is treatel w th 4-nitrobenzyl
bromde (1.0 g, 4.6 mmol) in one portion and stirring
93c) Pp@tEtﬂHﬁt%uﬁ&%ﬂQLtﬁﬁEorom ﬂ‘ﬁl -b&BGH 2GReth§l- ﬂ-%?ﬁélbfﬁ ﬁﬁyhdﬂn -3-yl}-
vacuo wth toluene and the resSulting oil Ts puri
acetiggcidchr omat ogr aphy on silica eluting with
i so- hexane/ ethyl acetate (3:1) to yield

To a Eﬁ’réﬂ%d’!&ﬂdn]of Qﬂi ethanesulfonyl 2—tr|ﬂuoromethyl benzyl)—2 methyl-1H-
nitro-benzyl)-1H pyrrol o n- 3-y

pyrrolaf2.&-Hiryridipt3-¥d-pestic w r,’qe heﬁte ﬁyr 9 1 32 mmol)]ln zFlnethanolfl' HF (8 ml
of a 1: ?h{\iﬁwé? bs ai'dd(eﬂﬂ'ﬂﬁ Né@ft’(@ﬂﬁl}" Aftér stirring at room temperature for 1 5
ro

o[ 2, 3- b] pyri di n- ¥ ]-acetic acid: 1M Al
hourm*@mhienie rﬁmove% In\ReeA ans he 1epidpie |'ﬁ1‘§js%‘é%’éﬂ:¥\f%?f @D, The

solut{oa'IéTE&ﬁméd b p(l*f"r Mihg BM HEIndl the fesulting suspension is filtered and dried
yridin-3-yl]-acetic acid nethyl ester

to y'e('@th* ’fyederosw%ﬂgﬂﬁ)* 44 4:1 " THF/ MeOH (5 nl). The
reaction mxture is allowed to stir at room
tenperature for 4 hours and then the solvent is
renoved in vacuo. The crude residue is dissolved in
1:1 THE/ water and acidified to pH 3-4 using 6M HCl .
Example 94 ot ng for 30 mnutes the resulting suspension
is filtered and dried in vacuo at 110 Cto yield the
[1- (2t0Hlb&ﬂ4-|etlta11eeulfasyla)erﬁyl)mmeﬂiyll-dH vibio[2326]pydidin-B-yfIfkacetic
-(4- Am i no- benzyl)-2-m et hyl -
H pyrrol o[ 2, 3-b] pyridin-3-yl]- acetl c acid:
[ 2-Met hyl - 1- (4-nitro-benzyl)-1H pyrrol o[ 2, 3-b] pyri di n-
3-yl]-acetic acid: is dissolved in 25:3
met hanol /acetic acid under an inert atnosphere of
um on carbon (10
94a) WE%W?‘ ﬁﬁéﬂné/ E%HIOH gaet‘ﬁaq‘ﬁgb"éﬂ‘é’?%‘lf{lzlggéstl rred under an
at nosphere of WO 2005/ 123731 PCT/ EP2005/ 006493 57
The titled rcogwnundis prerased snalngoushete Hhromemethyl-2ieblosodvent i s

[ i el d j s a
meth'éﬁ{%QJY §vﬁkg (l):)rgn%&%m&?éfg? sgglgﬁlperpét'hgé&%lfmgfeo\ﬁmgocﬁﬁm
ethan@e]su(ﬂnatwet hanesul fonyl - 3-trifl uoromnet hyl - benzyl ) -2-neth

yl-1 Hpyrrolo[2,3-b]pyridin-3- yl]-acetic acid 92a)

1- Brononet hyl - 4- net hanesul fonyl -3-tri fl uor omet hyl - benz

ene: The titled conpound is prepared anal ogously to

1- br ononet hyl - 2- chl or 0- 4- et hanesul f onyl - benzene by
94b) tef?- Ghlpw-zﬁenewf@nw -teingyi-diesiayh 1¢lepiy indo[2 Sthdpy rgipn$-yll-acetic
acndH’{'e | &stefd | UOr 0-3-trifluoronet hyl benzal dehyde. 92b)

I\/let hanesul fonyl -3-tri fl uoronet hyl - benzyl ) - 2- et hy

I -1 Hpyrrol o[ 2, 3- b} pyri di n-3-y|1]- acetic acid nmethyl
To a@ge@poled (0°C) stirred solution of (2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic
acid methyl ester ( (2.68 g, 13.1 mmol) in dry DMF (95 ml) is added sodium hydride (577

mg of a 60 % dispersion in mineral oil, 14.41 mmol). After stirring at room temperature for

acid

1.5 hours, the reaction mixture is re-cooled to 0 °C and treated with 1-bromomethyl-2-
chloro-4-ethanesulfonyl-benzene (6.6 g, 22.2 mmol) and sodium iodide (3.3 g, 22.2 mmol).
The resulting mixture is stirred and allowed to warm to room temperature overnight. The
reaction mixture is poured onto water (600 ml) and extracted with 1:1 ethyl acetate/diethyl
ether (4 x 300 ml). The organic portions are washed with brine, dried (MgS0,) and
concentrated in vacuo and the resulting crude is purified by chromatography on silica



To a stirred solution of (2-nmethyl-1
H pyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid nethyl ester
WO 280582873162. 8 mmol ) in dry DMF (200 m ) under PAIVEP2Z®5N06493
at nosphere of Argon is adde® dropwi se, BEMP (19.9 ni,
69.1 mmol ) over five mnutes. After stirring at room
elutinggﬂfﬁeétﬁytll%@taté/@5—h%x5@{1t8 hBRabiRG ¥ §2NGo SRld4hb @fled Broduct.
ed dropw se to a stirred sol ution of
(MH+14%) oronet hyl - 4-
nmet hanesul fonyl - 3-tri fl uoronet hyl - benzene (23.9 g,
75.4 mol) and stirred for 18 hours. The reaction is
concentrated in vacuo with toluene and the resulting

. oil 1s purified b chronmat ogr a on silica elutin .
o10) @ ieb-hresaner ey e keI M Erie Py afl-aceti
acid purified by dissolving in hot ethyl acetate and

refluxing in the presence of charcoal for 5 mnutes.

The solution.js filtered and the sol vent is.renmoved |j
To a gl soios T 6Ll s RS onyLRon e s iR
blpyrRirh3 Yy aeeicéad hetyhextanes.BR gy7.6b thihbIpintrhéthesblMHIK@OtmI of a 1:1

mixtepS).1f 2t AR (il BAEE sHevnier SRR moRiahys eyerpiohb e

solveMt is rdmbivdyinnvakod ndthe]reyitiidlisntissolvit lin waRk (Z0 Mpi dh¥Eblution is
2005/ 123731 P2005/ 006493 58

acidified ta P Y IHCd AP 1 iesplking, syspirasing is. fliered and recpystalliped

from |PAlwbteRYd yieldahe tiffedoproynidt diMH-3491)] - acetic acid met hyl
ester (14.1 g, 32 mmol) in THE 2150 m) is treated
dropwise with 1M NaOH (64 nl) at roomtenperature and
after heating to 50 C, the suspension is treated wth
met hanol (50 m). The reaction mxture is stirred at

Exanle@5f or 2 hours and then the solvent is renoved in
vacuo. The crude is triturated with ethyl acetate (200

and .t he ,resulti id i [ j
i1 Eeha Rty R SaB Y2y h Sl Eh Bl o S Byt
yl]-asaticddidn acidified to pH 3-4 using concentrated HCI
and the resulting suspension is filtered, washed with
wat er and then dried in vacuo. Further purification of
the solid by recrystallisation fromlPA/ water (1:3)
affords the titled product. (MH 427) Exanple 93
95a) [I-Bromomethyhdsudthaneslifonyl-2itfifluseereetbyHgnzéremzy| ) - 2- net hy
| -1 Hpyrrolo[2,3-b]lpyridin-3- yl]-acetic acid 93a)
1- Br | +.4- l4= 2=t F i | - benze
B i S A R el e
methangsuliamybenzdnebyorplariog 2-chinsodiiesaiehaaigehysier(sien&0p) with 4-

fIuord\;—\ﬂ@-@#@%dﬁ%@ﬂﬁéﬂ%b‘éﬁﬁ.| uor obenzal dehyde (step 90a)

uor o- uor onret hyl benzal dehyde and by
repl aci ng sodi um et hanesul finate wth

95b) [1-(4-Methanesulfonyl-2-trifluoromethyl-benzyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-
yl]-acetic acid methyl ester:

To an ice-cooled solution of (2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid methyl
ester ( (12.8 g, 62.8 mmol) in dry DMF (400 ml) under an inert atmosphere of Argon is
added dropwise, BEMP (18.1 ml, 62.8 mmol) over two minutes. After stirring at 10 °C for
40 minutes, the resulting solution is treated dropwise with1-bromomethyl-4-
methanesulfonyl-2-trifluoromethyl-benzene (23.8 g, 75.4 mmol) and allowed to warm to

room temperature while stirring overnight. The reaction is concentrated in vacuo with



sodi um et hanesul finate. 93b)

[ 1- (4- Et hanesul fonyl -2-trifl uoronet hyl - benzyl) - 2-net hy
woO-2005H2pR1 r ol o[ 2, 3-b] pyridin-3-yl]- acetic aci #CmEPEPE/006493

ester: To a stirred solutidi of (2-nethyl- ‘

H pyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid nethyl ester

‘coluer{et z%%trﬁplné aZE t sthiiw@ off' (?C/P (aé %efﬂ@en%ﬁ&r (4?5 n?‘:ﬁ’fot DCM

gon | r opw se,
(500 B})Gund mmagted ith Dﬁ?Mt(@@fbrrw}/aér haIOFQﬁN@dPQr@OQﬁ are cambinggrand’

wash%&‘g}ﬁﬁ W%Eé’rr(gyfﬁ? rf'rll} Eg’#‘e r&ﬂﬁ %eﬁébe’i"téi%ﬁt@ﬁ*té%& Bnd concentrated in

ononet
vacua witlf toluenerazeRtypPin@n e erude ngpurGie@Lvy ehisImatogephy pglica eluting

with Igcg-gé%éﬁg%%efdﬁ% %Errté gi%rd the fdH &roauéte(fMHW@M«)h time, the

Ion m Xt artitioned between ethyl
acetate/diethyl ether (80 mM of a 1.1 mxture) and
water (100 m). The organic portion is separated and
washed with brine and concentrated in vacuo.

95¢) [katméthéﬁésumwfz-thmﬁ)r&hem?l %ﬁz?IMQﬁ&hﬂgﬂﬁgWoI@ﬂQ Sblblkdin-3-yI)-
tin i so- hexane/ et hyl " acet at e 1 increasing
acetiq gcig: 1) yields the titled product. (M# 455) WD

2005/ 123731 PCT/ EP2005/ 006493 59 93c) [1
Toa mMurEtcBﬂfbﬁgquf[pwheawdnesuxfdnwtpmhbmhwmﬁhﬁ )22- Pfettﬂwh H-

I t .To
pyrrolgf3, @-gﬁlyrngla? yli- ﬁetlgfamd methyl es er] (1 1aBCge, 268 mmol) in water (100 ml)

and 1fH’1F ﬁéo%me%@uh fd%ﬁﬂuse?Nwa(le erﬁlfB?bWM a@%blté'sbmﬁom%t lhyom
%rrolo -yl ]-acetic acjd Tme Y

tempesiia? ap the o Fiage SL%WOMS Mﬁeﬁ'mﬁ"@@htm he selvgnt is

remo@edlmmaébé' bRd tHeScradis! %anllr%d\'ﬂ'@ﬂd(eawyﬂb%er ﬁdl\ﬂrana fel‘Hyl héddate.

om¢tenperature

1.
The "P@%ﬁﬁ\ﬂe’i?“ﬁrﬁs éla%%edaww% Watey ékﬁodnbi and aaiU§t§8|t9 @E' 54 UsiRg M HC.
The dudp&sion thBEfori8 s RiteRt drid i8 Rrthef p@ﬁ*eamym&ouﬁngﬁg r@MHﬂzso ml)

and the resulting suspension is f It
J 2 I e S |§gll:tereéi and %e

and rgiiiing ipfee PreprRRE PrcbatRoel fof pinwas) Ths

titled ﬂdd(lgrl%&gﬁalﬂs&i#&ﬂ%%rflpﬂléb'abﬁ’rﬂ%Yda)e areeﬁtcméltalé (MH+ 427)
pyrrolo 3-b] pyridin-3-yl]-acetic acid 94a)

1- Bronnnethyl 2- chl or o- 4- et hanesul f onyl - benzene The
titled conpound is prepared anal ogously to
1- br ononet hyl - 2- chl or 0- 4- net hanesul f onyl - benzene by

Examil@logci ng sodi um net hanesul finate with sodi um
et ﬁanesul fi nat e. 94b)

(- a T bR 2 BRI T Yoy BB - A dretic acia

ester:

96a) [1-(4-Methanesulfonyl-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid
methyl ester:

A solution of (2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid methyl ester ( (6.8 g, 33.5
mmol) in dry DMF (150 ml) under an inert atmosphere of Argon is treated with BEMP (10.5
ml, 36.5 mmol) dropwise, over two minutes. The solution is stirred at room temperature for
1 hour and then a solution of 4-methylsulphonyl benzyl bromide (10.0 g, 40.2 mmol) in
DMF (60 ml) is added dropwise over 5 minutes. After stirring at room temperature
overnight, the solvent is removed in vacuo and azeotroped with toluene (200 ml). The
resulting crude is purified by chromatography on silica eluting with ethyl acetate/iso-hexane
(20-100 % ethyl acetate) to yield the titled compound as a green oil. (MH+ 373)



To an ice cooled (0 C) stirred solution of (2-nethyl-

H pyrrol o] 2, 3-b] pyridin-3-yl)-acetic acid nethyl
we0wr12§73(2. 68 g, 13.1 nmol) in dry DVF (95 ml PCTAP2005/006493

added sodi um hydride (577 @y of a 60 % di spersion in

m neral oil, 14.41 mol). After stirring at room
J -
o) BRIl DG PRI s

chl or o- 4- et hanesul f onyl - benzene

To a sydtionraf { o méﬂraaesul@nylz@nzylhﬁwﬁthyl 11'heyfffé%[3|3rli>]ﬁ@”3'n 3yl
acet.dTéafa Hethy! Sstéf (e384l msim%dnqm::t(@ocwlm taedé@empmse 1M NaOH

erature overnl% reaction mxture is

ed
(35. th OThgetehid s@aiiris Peaied t@ﬁ? Paenemsane! (1o mBdsgd &d {0 afford a
clear @&Sﬁ&ﬁ SArer 8hiinG at %di‘ﬁ fenG;f’eré‘tu?eQ@r FWhourd) %é%écg@éﬁt% removed in

portions are washed brine, dried ’ﬂ%
vacugatibacrugdeds tntwaﬁt\u@ﬂ afﬁrul aoksiat. o Shg fasHYng salirkisifilered and

dissoREd irf W&ngIPMFgf@(PHWBPQBQHﬂMtU%) ﬁb'th&ﬁam&@%ﬂ%:ﬁ%é solvent is
PCT/ EP2005/ 006493 60 eluting with

et
remoygshit y¥eelq il thexasidtingis@idiinmecestalisgd frenuetbavyolleﬂ@tgr tayigld the

| Nigd duct. (MH 421) 94c)
tmengﬁggl ﬁo?ggﬁ et hanesul f onyl - benzyl ) - 2- net hyl -
H pyrrol o[ 2, 3-b]pyridin-3-yl]-acetic acid To a
stirred sol ution of
[ 1- (2-chl or o- 4- et hanesul fonyl - benzyl ) -2-nethyl - 1

Exaﬁwyyrol o[ 2,3- b]pyridin-3-yl]-acetic acid net hyI
ester: (3.32 g, 7.89 mmol) in nethanol/ THF (30 M of a

: m xture) | ed 1
(-1 G Prepang sl eI Do gV o ot g ey-acetc
acid 1 Bnatiom&@M Akd gacuo and the residue is dissolved in
water (20 ml). The solution is acidified to pHl using
6M HCI and the resulting suspension is filtered and
recrystallised fromIPA/water to yield the titled
product. (MH 407) Exanple 95
97a) {111{(4-Nthamesslivriydphieny2)-ethylf-L-ncetioid Hyyirrobe 2 3yl pyriziiny@tyyacetic
. 1-1 Hpyrrolo[2,3-b]pyridin-3- yl]-acetic acid 95a)
acid Tgtéyloer?g%et hyl - 4- et hanesul fonyl - 2-tri f | uor onet hyl - benz
ene: The titled conpound is prepared anal ogously to

A solltidnrad l(rZ}rrmitHyy-H HZpyeiolaf2,8-blpyridiet Srgi-aseticf iy mebehestae( (287 g,

1112, 8 DS A R AR BB A 8o o, 10
mmol) dropdidetTihenesatiohoniyluriststirrbd abroometemplerdenegt 35 Rinuédshand
nen H R hBnars BN Bl 38516 g
iodidd12ya9r @) |16[ 2B, rémb]) piy addidn -AStey klirring at 6@ °Gkrd hoet Hie reaction
mixture is allowed to cool to room temperature and then diluted with ethyl acetate/ether
(200 ml of a 1:1 mixture) and water (150 ml). The organic portion is washed with brine,
dried (Na,S0O,) and concentrated in vacuo and the resulting crude is purified by
chromatography on silica eluting with ethyl acetate/iso-hexane (2:3 increasing to 1:1 ethyl
acetate ) to yield the titled product as a racemic mixture. The enantiomers are resolved
using a chiralcel OD column eluting with 30 % IPA in hexanes to afford enantiomer A
(retention time =14.33 minutes) and enantiomer B (retention time = 17.68 minutes)

97b) {1-[1-(4-Methanesulfonyl-phenyl)-ethyl]-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yl}-acetic
acid - Enantiomer 1



ester ( (12.8 g, 62.8 mmol ) in dry DVF (400 ml) under

an inert atnosphere of Argon is added dropw se, BEM
wO2805h28r31 62.8 mmol ) over two minutes. After BCT/EPR0§/006493

at 10 Cfor 40 mnutes, tM resulting solution is

treated dropwise with 1 -brononethyl -4-

f Ny PR AR - "

A solfEh R A0l R ATERIY 2 RERIENT R 308 Snpurin
yl}-acelic aed stat estgr Girantiorgert A) (PReng, &G )i TEGHE &P andd
meth%r&l E@Q T i@"tr%&e%i@ﬁﬂ\%ﬁ ﬁﬁdrgggfe w3 Wélfﬁplﬁgl%% at®dom

ene azeotropl n an t_ e resu_tl ng ol L .

tempgraturé for SAaninutes wEbe solderiris [eM0Ryediiny vagie apdihe caulg igfipsolved in
s i t Al i
wate 8 S D il P S9AGHGENrigacis
with etied aretatey2suthwhiendithe ergenictrertions arriwagirdenith s dried
n A .

(M58 R €0f41 o e e R cufesd s o
(MH+ 373) fibg gnentmar onthe(titled £pmpeund dinantieraen )tis peepgrastanaliogously

- ( , . . , . .
using 0 B TR b oY 7S SRRy o Fyangomer B,
373)1 -1 Hpyrrolo[2,3-b]pyridin-3-yl]- acetic acid To a

m xture conprising [1
- (4- met hanesul fonyl -2-trifl uoronet hyl - benzyl) - 2- et hyl
- 1H pyrrolo[ 2, 3-b]pyridin-3-yl]-acetic acid methyl
ester: (11.8 g, 26.8 mml) in water (100 m) and THE
Example@8ni) is added dropwise NaOH (53.6 ml of a 1 M
aqueous solution) at room tenperature and the two
[1-(4 AR Sh SSUTRA/1LbeRARy)-2-RéthYWed-gyeroldi23-Blpg FidigBlyll- The
solvent is renoved in vacuo and the crude is
triturated with diethyl ether, DCM and ethyl acetate.
aceti¢@gidiesul ting solid is dissolved in hot water (150 ni)
and adjusted to pH 3-4 using 6M HCI. The suspension
that forns is filtered and is further purified by
di ssolving in hot IPA (250 mM) and refluxing in the

see) L BRRERn Iy Res b 2r g bt o FaBy JRe i oo

fromwater/I PA as a white/ pale green crystals. (M

acetid2dig mefbyhepter 96
1- (4- Met hanesul f onyl - benzyl ) -2-net hyl -1

. I ) idinN=3-vl ] 5 j i
A sol&ﬁﬁ%?ﬂg%légﬁ ﬁf%ﬁ%ﬁd[%g%gé‘rgé%&g@%%fc %c% %et@?@gte; (1(0.5129,
2.51 Hrp))rin dhoDEIF35 6] rply et miom: t8mplefatareds ireatad with BEMPRY1.17 mi, 4.01

ter:. A.soluti - |z .

minoffBlsFhisst o7 et R Rl7BY st o temperature for o minyieg anc
then (réa&eéBw@h 1aﬁoﬁomlethyl-at-nhethairg,suW—dehB@eﬂO)QaalrgjdrO‘almmol). After
s e FLORARARI 65 (YR9 3 FRRR AN n e
betwesnl ethyl@ceiate/sther (360 ndof adohmixurpearat water (30rml).1 The arganic
portio%n?n%ﬁ%@%&tﬁ?@%glwgshggwgﬁ r?ﬁ,g?,?&r#%ﬁl(ﬁgzlﬁ%% cgr%%‘?ﬁ/r!ated in vacuo.
The resulting crude is purifiéd by chromgtography on silica eluting with DCM/methanol
(10:1) to yield the titled product. (MH+ 357)

98b) [1-(4-Methanesulfinyl-benzyl)-2-methyi-1H-pyrrolo[2, 3-b]pyridin-3-yl}-

acetic acid:



DMF (60 m) is added dropw se over 5 mnutes. After

stirring at roomtenperature overnight, the sol vent
woO00sanemed i n vacuo and azeotroped with tol ueBeT,(EEQlIDS/006493

m). The resulting crude i% purified by

chromat ography on silica eluting with ethyl

Toa Qﬁ'ﬁetdaéoﬁftbﬁ &f [‘ﬁ%ﬁar'ﬂ@thaﬁg&nfmpbgﬁz?l)flyﬂne%ﬁ-?garolb 3bplyHdin-3-

he titled COI’TpOUﬂd as a green oj |

yil- acg@gquig@ﬁgd epleT(G=3m £). Yommed in gQIFg\é%(;)H (8 ml of a 1:1 mixture) is
added 1MARAGH Rﬁ'ﬂﬂﬁéﬂcf tﬁ@)‘éadﬁ@ﬁ‘ ﬁ')&tﬁlreas BBt/ for leours The solvent is

\%I)rroloZS-b] - l]-acetlc aci d

removes| fitvasko ard fhe fe%%“ﬁ@e?'Haﬁé%aI"%Hy‘{"atséﬂ&%ﬁ'dlﬁe%{ﬁFPN'? using

concdntiaydd IQCP[/Z p?e'cﬁitﬁﬁérfbﬁrhd"wl?ncb{ i filtePeel WaGh &S ivfin V(@Eé?)é'nd dried in
ester (6.54 in THE (100 m) is ad

vacugjioofigif t't?dmr%{-@q (W‘B"53 )m ). The turbid sol ut| on i s
heated to 40 C and met hanol (10 M) is added to afford
a clear solution. After stirring at roomtenperature
for a 4 hours, the solvent is renoved in vacuo and
the crude is triturated with ethyl acetate. The
Example 9 i ng solid is filtered and dissolved in
water/ THF (200 ml of a 3:1 mixture) and then acidified
[6-CHlérarH(Bmethanesulifoapkbértzyl) Bmetied-1Hpyraciof2, amJpyridin-3-yl]-acetic
resulting solid is recrystallised from ethanol/water
acid {5 yield the titled product. (M# 359) Exanple 97
{1-[1- (4- Met hanesul fonyl - phenyl ) - et hyl ] - 2- net hyl -
H pyrrol o[2 3-b] pyridin-3-yi}-acetic acid -
Enant i oner and 2 97a)

092) %*@%»6¥"1ﬁowr R SR ol o Tt

ester: A solution of (2-nethyl-

To a tbgbsd (AIQ) [s@ltlﬁorb]ab%emwaazyln)ioladélgi, a7 8ahrdolrirt hY4 ester

dlmeé‘ng%)geer T |sja%ga déhl&l?ﬁgrgéﬁgwgﬂl(:%gld% 2)42#5 _0589'7]%w/w solid,
46.6 mmwll)) Tdreapaxtme miXtues issticed eh0 PO fardOemingtest atroend tamnperature for
s o9 LERBIBLA 146 AR MLl B8t iy g usin
saturdted p8taswinim caabahade adlutinn. i e aiwe@dilsmtrgcted with O Cvig23100 mi)
st A o S SO Al (PR bl o
Purifitativpenf H#teuresultingl ctude by dhtomadagraphyhoresilicd elatiret fastly witheeat ethyl
sk B R 016 St Ml Hp kS g

(MH+e28Y appeasyds atieter) n vacuo and the resulting crude is
purified by chromatography on silica eluting with
et hyl acetate/iso-hexane (2:3 increasing to 1:1 ethyl
acetate ) to yield the titled product as a racemc
m xture. The enantioners are resolved using a

99b) ErChlatae2metiyl-pyireini?, ?eb}wrim@ewoarbomll@/eqmmethyl esiR@nes
to afford enantionerA

To a solution of 2-methyl-1H-pyrrolo[2,3-b]pyridine 7-oxide: (0.89 g, 6 mmol) in THF (20 ml)
under an inert atmosphere of Argon is added HMDS (1.25 ml, 6 mmol) at room
temperature. The solution is cooled (0 °C) and treated with methyl chloroformate (1.16 mi,
15 mmol). The reaction mixture is stirred at room temperature overnight and the solvent is
then removed in vacuo. The residue is dissolved in ethyl acetate (30 ml) and washed with
saturated sodium hydrogencarbonate solution. The aqueous is back-extracted with ethyl
acetate (2 x 20 ml) and the organic portions are combined, dried (MgS0,) and concentrated



(retention tinme =14.33 m nutes) and enantioner B
(retention tinme = 17.68 m nutes) 97hb)

wo2e(5h2§%1 Met hanesul f onyl - phenyl ) - et hyl ] - 2- net RgTAP2005/006493
H pyrrol o[ 2, 3-b] pyri di n-3-y#}-acetic acid -
Enantionmer 1 WO 2005/123731 PCT/ EP2005/ 006493 63 A

tiBh of the I d hromatograph ilica eluting with ethyl
in vac?/? %rrtel tigh guﬂﬂf or%;lll tlrbgrgH ?g)yc graphy on ?l ica eluting y

acetata/ipy-hexans] (4; 83¥l§]©!§ythe ditled Qodwt} ('éb']étﬁé) -aci d met hyl
ester (Enantioner A) (22 ng, 0.05 mml) in THE (0.5

99c) ﬁ‘d&wl&ﬁ@ mﬁﬁghfﬂqsﬂyrr() zgsﬂlp)ynauﬁet reated with 2MIithium

roxi de irred at room terrperature
m nut es. The solvent is renmpve n vacuo

6- Ch'P'IQe'Z meuwépyrgola?s?s@w%n% h-cReRoEYlicag W}hybﬁ%eh@r?&% dgnmol) is

dlssoNQd P]"l'ilxet%%hél%@ ﬁﬂFéHH mm@ .miJ BAd BlerédJéterobﬁh témparature
extracted th eth acet ate

x 1
overnghg T mEEIANP U S BPEA SREE S e Br e NG PSP TRsR)
extra@8dwiR BﬁI%FHfélﬂ{ &k O mnaersy @\?S@ﬁérﬂi &dﬁbehﬂrétb@% e is Vield a

as a col ourl ess glassy soll
white @awren Whigh 'Scﬁ”qdﬁ@d?f EHBB da%%tﬁmﬂd G*E'n%il?@. RSﬂ‘élfct AMH+167).

prepared anal ogously using the procedure descri bed
above by repl acing Enanti omer A with Enanti onmer B.
(MH+  373) Exanple 98

99d) E{_éf;%;}o(%{s %ﬂ@sﬂ-} fﬁ{}r? I Z%e@p%lcim %é/@&)ﬁO@C&&ﬁ; acnd@geéyyl ester:

[ 1- (4- Met hanesul fi nyl - benzyl) - 2- net hyl -

A sturdéd&m&p@isﬂiﬂof%ubﬂnpmm dildmdé-(QIS}S g, ac:aem'rrml)an DEMretthl) at room
ter: A sol. ut on o

tempgiply{ oSSR bRy RPaPE AN i Bepted Wity aoluiaRyAr et op2-
meth;(l 1H0pyrile]2,3-Bpyrikliniempd. ] 4 §0.64 ynnbdiFaridbsthrea fpr fhourodiethyl oxalyl

chiorf? B Bh hETIULE 2P M Paree s eprEenE isq Al oo

températiipe badrhight. f THe BActionixise Bradoledh(® HC) asdhiyeshched Elropwrse with

et RIS ThY ol PELAARSR I B P RESaer g s e S
layer fslepbeited dhéfll (Nazsﬁl)?arﬁ(fébﬁtceﬁtratﬁd ¥t wng The a¢duiltinganed is
, e en et acet at e/ et 0 of. a 1:1 m xtur .

itural e col RtR. oA GG AT SpR o Y & ST cfer crving
undertiigh vestigt yisidsithetitieecomisdued. (MA23G3). and concentrat ed

in vacuo. The resulting crude is purified by

chromat ography on silica eluting with DCM net hanol

(10:1) to yield the titled product. (M# 357) 98b)

[ 1- (4- Met hanesul fi nyl -benzyl)-2-nmethyl -1 H pyrrol of 2,
99%¢) B-Bhys-2dneth@-4H-pyrreloft3-k]paidind 3-yl)-acetic acid methyl ester:

To a solution of triethyisilane (0.343 mi, 2.15 mmol) in TFA (2 ml) cooled to -10 °C is added
portionwise (6-chloro-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-oxo-acetic acid methyl ester
(0.155 g, 0.61 mmol). The reaction mixture is stirred at -10 °C for 1 hour and the solvent is
removed in vacuo. The residue is washed with saturated sodium hydrogen carbonate
solution and this aqueous portion is extracted with DCM (3 x 10 ml). The organics are
combined, dried (Na,SO,) and concentrated in vacuo and the resulting crude is purified by
chromatography on silica eluting with methanol/DCM (0-0.5 % methanol) to yield the titled
product as an off-white powder.‘ (MH+ 239).



WD 2005/ 123731 PCT/ EP2005/ 006493 64 To a stirred
sol ution of [1-(4-nethanesulfinyl-benzyl)-2-nmethyl-1
weékmsriesi3o[ 2, 3- b] pyridin-3- yl]-acetic acid nmePOyiEP2005/006493
ester (0.340 g, 0.95 mml) &n THF/ MeOH (8 ml of a 1:1
m xture) is added 1 MNaOH (2 nl) and the reaction
oo SOHRIS T Ao RO BT SCNEDY oot
acid meth@restand aci dified to pH2 using concentrated HCl A
precipitate forms which is filtered, washed with water

Toa %ﬁ%)dgfgé-ggolieg sg%nﬂSH 8f (6%:hidr8 20mEMRGI- TH-bl@SloR! REipgFidin BMittacetic

acid rp@thﬂﬂstﬁfgg 043 g, rd© ek i PRI -5i5elhyRder ap-ingst apasphere of Argon
is addé_d%ﬁw ﬁ’s[c%dé 6oy F;'d#'a%d}?’ wlépeﬁﬁcﬁi lh(l‘fnlné\‘él %I 998) mmol). After

rro r I ne OoXI
stiring a6 0 &g f@rt>30c1)ms>I s«uthedﬁa@fonzmﬁ{»(w|silve@ahrqqabﬂe@p@@tgre for two

hours?gnoﬁpm _dodidl t% ?eC. dh%étﬂ?lébﬂ?ﬁ&?%nﬁﬁ%r%be'(é 026 @ed 3 mmol) in
or oper oxybenzoi ¢ aci
DMF G ) = 2dgedioligeg by Splomdadids BHOTH % abmmPand the sssiting

solutIQn § sftlﬁ{gd %Prd@rrmétn?p%ratﬁite R Hten‘lfh%rr%'éé{fo% hiture & fiePonto

poured into water m). The_solution is

waterua@ infl) ang Qwastngwttm i sthryhac %t?@ieé'i%éﬂ”ﬁbt &k’ piganic portions are
washgg)%}g gﬁﬁf &@hwggm) aﬁa%omt&: ihva8d o dunhd eru@@M

ani c pOTtI ons are conbi ned

purifieft byehromg pha(mﬂl S¢'t§ﬁ ing a¢itbeethvh ageiaigdso-hexaner (1 &pereasing to
14)f?;fy|é|&191ef ?I%H'pﬁ’édl&t QMPﬂf‘tid?? chromat ography on silica

l'uting firstly with neat ethyl acetate followed by
DCI\/!I\/EO—I (10: 1) yields the titled conmpound as a yell ow
powder. (M 297 appears as a diner) 99b)
6- Chl or o- 2- net hyl - pyrrol o[ 2, 3- b] pyri di ne- 1- car boxylic

99g) 36-CHIoPRH Py ImaRARIsulfdify|-8 e thy P HPyBlo[Ry3-bbyridin-3-yll-acetic
° R pyrr ol g[2m 3-Db] F?){/Jrl i ngﬁzf}/.)om de’ (0%233,9 g[B(G ]r?l}rloll l) y]

acid THE (20 m) wunder an inert atnosphere of Argon is
added HVDS (1.25 m, 6 nmmol) at room tenperature. The

1M Aaaédu;slmm 20.25alad N We Y Péthirikg ﬁ%b@ﬂsn&w bh(eraHidiy!2-methyl-1H-

pyTofolaE BIRUTHIG Ssii-pesh 268 ool g8 &r G058 B S L IMeoH

(1 mlj. Wﬁeﬁftlr ?ﬁt rbém téMPerat @RS rhifutéd ehdreatiih mMB®ire u@eveqaorated
ssaolve

cet at
to crygasa, HeFSUlg SiMHs ARSHRFD K alehiire) 867 BRTE0 Witk Sthyl acetate
to rerﬁwm&esnauélMewkumﬁb@ﬂbwzylfbr@hml Th@%@;béb@a }Gli’asé i 8cidified

and _the organi.c portions are ed,
to pH(Ek,é g@q Z%HCE%%@@%#W It\ﬂgﬁyﬂ@@g ta organlc por%on is
conc@ﬁ?&éﬂ?ﬁ%&&@ﬁ&% re8Biting crude is purifi ed on silica eluting with DCM/MeOH
(20:1) to yield the titled compound. (MH+ 393)

Example 100

[6-Chloro-1-(4-methanesulfonyl-2-trifluoromethyl-benzyl)-2-methyl-1H-pyrrolo[2,3-
b]pyridin-3-yl]-acetic acid:

100a) [6-Chloro-1-(4-methanesulfonyl-2-trifluoromethyl-benzyl)-2-methyl-1H-pyrrolo[2, 3-
b]pyridin-3-yl]-acetic acid methyl ester:



in vacuo. Purification of the resulting crude by
chromat ography on silica eluting with ethyl
wacetsaenii so- hexane (1:8) yields the titled preadumEP2005/006493
(MH 225). 99c) 6-Chl oro- 2-6Fet hyl - _
H pyrrol o[ 2, 3-b] pyr| di ne:

Toa gurlggil &E%?a eHPsB[‘ ?V (Grzcg'g&[)zzw%eﬂorﬁ ?l‘r@l@ (Y]Xi'—}lﬁacetic
acid methplaastsr (EWH’EPQ%@ 0B MQ\HUH”(ODOH ﬁ;\MF @rﬁim@tqﬂdﬁéan mert
atmoéﬁ%@ LEAREH g;.[ éi:Ld%d SBH%WWB%J b6 g%f’ B389} dispefsRIFAN Bflneral oil,

vacuo "an resu Ite Suspension IS

0.14 r@m)aa*ﬁwedewtlph nmkiutﬁléfsbfrrﬁﬁ? 0% f2045ﬂ11}nuteﬁr ansttheviysaigy with 1-

oo PP AR 8 9 021

mmolpfaldwed by (smliwmmcﬁgie (Q;gm 9,(®&2 onmatle &ermg igypntinued at 0 °C for 2

hours'_sr{ﬁytﬁéﬁ’ kfé[ Radti Jﬂbﬁ&fu'ré’lsﬁ)o%réd ? S’Mtéﬂ% h& a@ﬁ'e@trﬁ@t{ea%th DCM
Srrvred suspension of al um ni u lorid

(5 mi). (THeeorgania pertiens $enarate3d:nn<q gonagniratgd it vanwo. tTeepeswling @ude is

punﬂ%ﬂ(}ﬂﬁ%hr@&a’t@?@h&/%rﬁﬁa ﬂtﬁg Q\f]th’%’tl%ﬁ BeliStelibEAL e (dinéreasing to

Ion O or o- 2Z-

1:4 ) 8- yisid ths wpguczwhjqbwas:lfurtber mtmlﬂe;d by triteraian with ejhyhaeptate/iso-
r r xaI yl  chloride (0.386 m,
hexaliéff Jf%q? gh% tmédgg)g{ '\@F t he esul ting suspension is

stirred at room tenperature overnight. The reaction
m xture is cooled (0 C) and quenched dropw se with
met hanol (10 m). The resulting solution is poured
100b] [BLENIbSET- Y@h@fhaﬁé&ﬂfoﬂ%b—ﬁmgo%ﬁ%ﬂﬂﬁ -BardyH-2-ma¥§-1HSpyrrolo[2,3-
separated, dried and concentrated in vacuo.
b]PV”ﬂﬁ@-ﬁ'&@QﬂtﬁW cr ude is triturated with ice-cold
wat er, sonicated and then filtered to afford a solid

1M A&Gécs-ll% NELL 2§|mr)| i8addetn@es stml@sﬁ%@lﬂh oVDGQihﬂﬁohh(ﬂ

d
ethBpgay RIS DTGRP oA 5 2yt PUrTalRIP - RIBT T 3 acetic
acid rﬁéﬁwsfestgro(lgaoﬁéﬂ(ﬂ@morﬂnﬁ) ifh "1'19me/de(@5 (ng PhSreduiting- 15

cooled to -10 C1s
suspefisian ip sapiseted gnd ﬁ||QWQ§i to_stipftppmtemperature overnlght The solvent is

remoHEcPW\faebé’ BRd ?rrebir&a@ éd]’ibl"b &sé’él\)aﬂ?i AED '5le§“éh§’ ae'atf.eu |to pH 2-3
ester 155 0.6 ). The reaction m xt

usingd 4 FEk T suspetion hich Tgia s SHRIog SRR pdAMate (05 D and

dried ruﬁH@Mﬁgh {BcuAfteGield THR tiRaiceMPolitd. \omﬂhe@qw th saturated
sodi um hydrogen "carbonate sol ution and this aqueous

portion is extracted with DCM (3 x 10 m). The
organics are conbined, dried (Na2SO4) and
concentrated in vacuo and the resulting crude is

Exanfipleitbied by chromatography on silica eluting with
met hanol /DCM (0-0.5 % nethanol) to yield the titled

2 Bhgclmpinisbemblsratalms b iyin 3Vprr-d-n-3-v'1

aceti6acid or o- 1- (4- net hanesul f onyl - benzyl ) - 2- net hyl -
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid net hyI
ester:

101a) 5-Bromomethyl-1-methyl-1H-benzotriazole:

Phosphorus tribromide (0.230 ml, 2.45 mmol) is added to a stirred solution of (1-methyl-1H-
1,2,3-benzotriazole-5-yl)methanol (0.4 g, 2.45 mmol) in diethyl ether (25 ml) under an inert
atmosphere of Argon. After stirring overnight at room temperature, the reaction mixture is
diluted with water (5 ml) and stirred vigorously for 10 minutes. The organic portion is



To a stirred, ice-cool ed solution of
(6-chl oro-2- net hyl -
weékmsriesi3o[ 2, 3-b] pyridin-3-yl)-acetic acid mePOyiEP2005/006493
ester (0.045 g, 0.19 mmol) 8n DVF (1.5 m) under an
i nert atnosphere of Argon is added sodi um hydride

separg dogelgs%cf\&lthawg% I(Qrg'ﬁﬂgrbﬁgg(@zk rrﬂgﬁﬁ eencfe' rateg ll?%vcuo to yield

m nut es,
the tutieelaz:odtmh winicktisl peed erusle inrthe aexitster ol £ AR@r at ur e f or

two hours and then re-cooled to 0 C

4- Met hyl sul phonyl benzyl bromnide (0.076 g, 0.3 mol) in

DI\/F (1 5 rr1) i s added fol | owed by sodi um i odi de (O 076

and the resulting  solution is st
101b)af2 Metiwi ﬂé%ﬁatexl@rbbwem?@rﬁv'mﬂy')r%@yrr@ﬂﬂrﬁ lszlpmcanﬁ@/']-
acetlcpé)cﬁcﬁ WNESer-Water (20 m) and extracted with 1:1
y acet ate/ diethyl ether. The organic portions are
d with brine, dried (MS nd concentrated in

To a %@tw of {Zrengtid] H[—;pyﬁgalqi? gdépyrgim %—Mslape@:da%g, methyl ester ( (0.025 g,

0.122GHFeITH @9 EHRRY1 &) $idet ‘éﬁlr%lrthﬂtinagph@ré laf R?@Wls added dropWIse
acet at e/ i so-hexane (1:8 increasing :

BEMP (6.6 it Oel@Sgpmalicthe (TWHrez;@egltag%?t room temperature f(IJr 1 hour

beforé ﬁoéﬁi‘\b% @ de (vith BRERARAR UATSRibn Bﬁ%)’ér%orﬂet'ﬁ?ﬁmﬂeﬂ%/l 1H-

pyrrol of 2, ridin-3-yl]-acetic aci M Aqueous
bonz oA (. 58 60, THET el DN 6 158 14 9dceg 16 eRoRgeLglfon an the

result(r@ rﬁ& upé gs ?@%@'ro&n It‘émpera’ture for 2 days. The solvent is removed in
yrrol of

Q)‘]E -yl)-acetic aC|d thyl ester
vacuq W@E‘&I‘fﬁat'@ 4Ane %P)bylﬁrolnﬁogfﬁpjﬁmfbﬂ Icq ?L‘UWTQ With\fSpe

hexaﬁé/éth?l' MgtAd (0 AOBDLE BRI AlkHte) YiQlts # thlel pr&Rict. N®MH+ 350).
reaction mxture is evaporated to dryness. The

re ssol ved. i n
101C)eH’M&Eﬂybg‘%”ﬁ“ﬂ@h&?ﬁ’er‘&@‘é‘?é?'es'y'm”}ybn%’{/éyréﬁl“r?/&ﬁggf’ﬂual

4- et hyl sul phonyl benzyl brom de. The aqueous phase is
idin-3agi-sbetit @6id to pH 2-3 using 2M HCl and extracted with

ethyl acetate. The organic portion is concentrated in

1 MR R BB et B soiecEep e st Sitp Freehit-(o-
meth}dgﬂﬁpbiéh’ﬂfbgle(z%ﬁ' y[ﬁ’iie?ll)1 l)ﬁlﬁﬂmlplltrglgmg]ptyrrldm 3-yl]-acetic aCIld_nE)e;Pr:);I ester
0.041 5. ETu8iyel i TYARO LB 3. T by S JPaR soqte

temp@@tuiie fok@Qsurs, the reaction mixture is diluted with DCM (3 ml) and stirred

vigorgFiy3Bdh ftes TG FeNBroMatee ipaerdiog: gInase seieeaton
cartri@fd shdkhiueass ;ﬁfrfloﬁ/@azmléﬂ 1@ BFI3113 RERMRPRCGNSTIIOEEEAN is

extra%téc_j &?{p i}(‘g\% IéE %gf?rﬁg:aﬁ(g thceoc?rggr(ljlc ggtréjc sI Sr% cofmbmed and concentrated in

vacudtodyéld ehefitRdToblevind s a-whitgisbidqmiH+c33saci d met hyl
ester (Exanple 99e¢) (0.03 g, 0.13 nmol) in DMF (1.0
m ) under an inert atnosphere of Argon is added
sodi um hydride (0.006 g of a 60 % di spersion in
m neral oil,

Example 102

[1-(4-Fluoro-3-methoxy-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl}-

acetic acid

102a) 4-Fluoro-3-methoxy-benzenesulfonyi chloride:



0.14 mmol ). The reaction m xture is stirred at 0C for
45 mnutes and then treated with 1-
woreasmehyl - 4- met hanesul f onyl - 2-tri f | uor omet hpCTlEE2®WEM06493
e (Exanple 95a) (0.067 g, 0821 mmol) foll owed by
sodiumiodide (0.031 g, 0.21 mml ). Stirring is
continued at 0 Cfor 2 hours and then the reaction
m xture is poured onto water (15 nl) and extracted
The _organi c Bortl on is sgﬁjarat ed and

4- F'ue@n%m%v%a“nen 0281555 wmo'}% PRENsIPNdR algsiaf acetic acid (15mi) is

treatééHKntrf & e6hdevtrata@t(e %IPUI% @Bulﬁrhé sSatic l§‘thé’iﬂcd@léd’bpprox1mately
acet%Pe/J so- hexane :8 i.ncreasin to

to 0 5 APIHS PR A SRR SRS URT 0 34568 F3P o) n water

2 ml% LAﬁe;Mt@ltmlgﬁteWtﬁéTre%bM ma&at ;ﬁdde&Qo al@irad 8olufordbf or d
e | e

SO (T ({ha hEtsaranpF 5. o091 ifsiessebss belgwh e

reactioh'nﬁxtmfg lb)élllo&ed"cqw&rfnﬁ){dﬂogmaem SRk Gha iSstitedd-Reffigt. The
aci d: 1M Aqueous is added to a stirri %3)(

react@uéragng i§ rt,hqﬂ: pc[u(geq; mtcbyvétei (2 4ml% and extracted with ethyl acetate
100 rﬁl‘}?ﬁm@r&mﬂﬁe@rbf%arﬂc tarybfsl é*@wgﬁéJ‘Wth Rarsyb X- 1@OWLMbwéd by brine

H pyrr -acetic acid
(100 YRR e HGS B oAReTTHGENIE SoerFHmIatER (ovdsaty give the

titled PRRIUBIBEIHIER isNBed THIREA $hedResit StepONni cat ed and al [ owed to
stir at roomtenperature overnight. The solvent is

noved i n vacu nd de solid is dissolved in
PrepRiaNa ol (oe S-St SHaPGRH b0 pH 23 usi ngL N HOI
The suspension which fornms is filtered, washed with
Accomtgi‘b tlﬁé)re'q'»ol"fbd pﬂfa‘,édwfér(EeE. Giskey;, Shnthbsiv a06QIM-1® pa) eglecial

d. 46 Ex | 0 .
acetiq S5 TR OB ATk B e 208 S TSARA K Hpbip SO
gas. Brpy @rsram?t%d l&otiu}lory ig aiihielvad Yagdproametelyct clag iper ?}(ﬁﬁlm)) the solutlon is
none = 1- - nzo | aZzol . e. 0S
treat R gy GPRLUY 6MBHGE 14 8 3 Viaken a1y The "t Titae Blppegto

settlet0lglvkiaogreenh sglditioret hyl -1 H-
1, 2, 3-benzotriazol e-5-yl )net hanol (0.4 g, 2.45 mmol)
in diethyl ether (25 m) under an inert atnosphere of
Argon. After stirring overnight at room tenperature,
the reaction mxture is diluted with water (5 m) and
102b)s[t! H{#Fbre-Bgoethasy-perizenedififony I Atnesthy Tk pyrr de{@) 3sb ] ppridin-B4y1]-

i S. 3731 PCT/ EP2005/ 006493 68 separ at ed,
acetuﬁcg%@g%&??ﬁ%rz

water (2 x 5 nl), brlne(2x5n1)and
concentrated in vacuo to yield the titled product
To a sthniedhicesoaled d0 E(El)lsiﬂutiqm daflsedinextydsde (0.0Z6\iHof QBG)% dtbﬁérsmn in

mlne#gt%l[ ﬁ)‘%?’@;’) 11 oII: gf'gm d?ylan i% ﬁ%?@é%t{e‘re §rz lgo i X qd“d
dropwiss tiylhe@st-ﬁﬂ-pyrrolo[Z 3-b]pyridin-3-yl)-acetic acid methyl ester ( (0.1 g, 0.49
mmol) in dry THF (3 ml). The reaction mixture is stirred at 0 °C for 1 hour and then treated
with 4-fluoro-3-methoxy-benzenesulfonyl chloride (0.154 g, 0.686 mmol) in dry THF (3 ml).
Stirring continued at 0 °C for 30 minutes and then the reaction mixture is poured onto water
(100 ml) and extracted with ethyl acetate (3 x 50 ml). The organic portions are separated
and washed with water (2 x 50 ml), brine (50 ml), dried (MgS0,4) and concentrated in vacuo.
The resulting crude is purified by chromatography on silica eluting with iso-hexane/ethyl
acetate (0 % - 20 % ethyl acetate) yields the titled product. (MH+ 392).



To a solution of (2-nethyl-
H pyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid nethyl ester
w0 203/10281g, 0.122 mmol) in dry DVF (1 m) un#€er/Eaen05/006493

inert atnosphere of Argon i® added dropw se, BEMP

(56.6 pl, 0.196 mol ). The m xture is agitated at room
1OZc)t[?@‘Fﬁﬁ&@@nétﬁéxylbé}&%es@l%ﬁw Q-n%%ﬁ;hlﬂlg?yr%l&z@ B!]EWHl@-B-yI]-

. sol ution of 5-bromometh

ace’f'Q—ﬁC'%enzotrl azole (0.044 g, 0.196 mml) in DVF (1 m)

Is added to the cooled solution and the resulting

1M Lﬁh%nhﬂﬁﬂréﬁd@@'mqﬂ)ﬂg aé‘dled %Wk@%@k@bl@ﬂ%f’@fscﬂut%ycﬁﬁ (4-fluoro-
he solvent Is renp tgél vacuo and gPu riflication

3- methﬁéy-leera?&@ewfoewa -Griae rHﬂ;‘HWQJﬂlZS'% plpwigiesButlrarsticeed methyl

esteri(@ 944 QGO(@@MJI')Wh TPV atker 4(nQ o?"a 12@m%clﬁbﬁy}\ftélr%¥rﬁig€5t room
yields the titled product

tempyrgih o o, ¢ 196U Tsbira et WEPLAL , Fisroyipa mivture s

passéﬂ‘ ﬂHVJLfgﬁ'aodh%sgsBﬂaﬂ’ﬁf ion téitrlﬂg%a)ﬁb]th@ﬁcﬁléoﬁs P6itdnls Midified to pH 1-3
hi um hydr oxi_de is added to a cooled (0 Q

with g\@,r@tl Jj oS @prtnpgﬁf@ftfﬁlg;%edlwnérgDCM and the orgamc extracts are combined
and cORESHtatedn %&Z&Forwéla He ikl BRIpBYAA ad a pal dyenow solid. (MH+ 379)
H pyrrolo[ 2, 3-b] pyridin-3-yl]-acetic acid nmethyl ester
(0.041 g, 0.116 mml) in THE/ water (4m of a 1:1
m xture). After stirring at room tenperature for 4
hours, the reaction mxture is diluted with DCM (3 nl)
g108irred vigorously for 10 m nutes. The resulting
m xture i s passed through a phase separation

rtridge and the agueo porti isS a

-+ ERigry Vi benztnoR SR P2 Picthy T gy Bloeap v it acetic
acid(2 x 3 m) and the organic extracts are conbi ned and

concentrated in vacuo to yield the titled conpound as

a white solid. (M# 336) Exanple 102

[ 1- (4- Fl uor o- 3- met hoxy- benzenesul f onyl ) - 2- net hyl -

H pyrrol o[ 2, 3-b] pyridin-3-yl]- acetic acid 102a)
103ay4-Ehleos-8-c3anebbmepnebdfunghadarldeonyl chl ori de: WO

2005/ 123731 PCT/ EP2005/ 006493 69

A suséeﬁiugr? 68 §h|H|%t.§‘ ?Wr?cfyeh%}ﬁt feo(Oglog é; ? f%ﬁ;\-\w lr) gl?gial %ce dc acid

nsion I n aci al ace I c acl
(20 mhiis treated o\ntbemcatt@@bd—lﬂl:l (®5mid Yhe Sdlstioneis gooled do belowts ¥hand

treatéé‘lsdrg%ﬁ Bs GAHRA lsﬁ&ﬁuﬁﬂﬂ{rﬁ){{ oéf &S%%I‘PILT%I glgpet gﬁ Frg)t g%ger 20 minutes

the r&&cﬁ@w mmml@ i addedtter stn(rEd anJtlorAbft%@z/A@Dhﬁmlﬁlslz@ h@ ml) (the

preparé%%?n ,éc g}f/ ?gﬁ%@i / {&Jg‘c( ﬁg&iﬁ? eﬁr@t eslle'raétﬁogﬁg?(ﬁ]rgﬁé d to warm to

roomterageratureé gndlisstirred edernighbwihe rﬁaetnorr reemtre dnthemn >p’ounreel inte water
I .
(150 I%b g%ﬁ%%ﬁ%&e%me?@é%?qu?e (§ '%%b%l}‘ rﬁe{%ﬁ%blrﬁed%rgéﬁl? ﬂe\ygrs are

m xture
washed tvith wags @2 pri 100 anlplfolewec by bdnen( 0B na} ayd dmrbd;\aarMQ(SD« After
filtration the solvent is removed in vacuo to give the titled product which is used crude in

the next step.

103b) 1-(4-Chloro-3-cyano-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic

acid methyl ester:



100 m ). The conbi ned organic | ayers are washed with
water (2 x 100 mM) followed by brine (100 m) and

wdrbesd2emer MgSO4. After filtration the sol venPCTA&P2005/006493
renoved in vacuo to give th& titled product which is
used crude in the next step. Preparation of the

Toa El?r?éiheﬂfe c%%dpc@% g&’s@e%é;%@f SANHGR MG 669 8t|h8 of 5@@“’})) @fpersion

procedur e QG I'be

in mingralQilap.41 éé@ml};madfv d Hﬁ(@m%der@ng@ﬁr’b@m%pa@rﬁﬂf 4oty is added
drop\KnQ&(Q hfetRH ﬁid%r%io[z 5. bﬁﬂyﬁaﬁneﬁylwc&%bat&d M8thy(EsterdE®: 06 9, 0.294

Once a saturated solution is” achieved (approxi matel
mmotln GBI Gomhea 341 IR T8 REACON HEtHEedE SulTedh A i far 45
minufes'ahd Qlli'l%rptrrééié‘d {vith @)chld'r‘o ‘Qﬁéyﬁﬁo-ﬁénignlesulfgﬁ% &ﬁ&rﬂet(b?‘g mg, 0.411

m xture is allowed settle to give a green
mmoQ ¢ gy 6 (S1obp Hirring contlnued at 0 °C for 15 minutes and then the reaction

mlxtJrélls(pfbuFédJ&{tQ \Afétéf‘?é@ﬁ?c?y r@eék%%%g Withmh )ac@teféﬁ(ﬁ b(}i Iml)1 The organic

n-3-yl]- acetic acid

portlcwg é;rge?mt@daar@twasge@ bripg é‘iOchm @wd((Mgéoa)saﬂdmon@?ntcﬁ*ed in vacuo.
The r%QQhNdTbIJE}MQH ﬂi?lf" &9 b9%ﬁro%é?$gr§q_}ﬁ{)on/§ﬁda$@§ﬁr@ VAith isB-hexane/ethyl

m neral under an |nert
acetaig (fh¥pRB f’/e etbwl éme@aiﬂ) tpé'leé@tt@d'ﬂea P&ﬂMCts éMtiz 494 hy| -

H pyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid nethyl ester

((0.12 g, 0.49 mol) in dry THE (3 m). The reaction

mxture is stirred at 0 Cfor 1 hour and then treated

4-f uor o- 3- net hoxy- henzenesul fonyl chl ori de & . 154 .

10304 G- Geromra oA R OL ey B I S Rl aceti
acigat 0 C for 30 mnutes and then the reaction mxture is

poured onto water (100 nl) and extracted with ethyl

cet ani c rtio are.
10 LGB iioeil Hhda e oRviates cbaes (ER) 0o o fug#-chioro-s
cyané-ﬁ@nzﬂn)esuldfnwm rodpOA- pmﬁomﬁ]@aﬁ&%%’] adétl&aélbl%ethﬂ' [Reter
r es in r ro
(0.02%5 B0k o gfriater ot et bt AReiing 4iQ % fr 10
minuiéB, e eédutibn Wﬁbl&il@hll&h&i !ﬂ)SNérhﬁtotrbém Q&nﬁér@dﬂﬁ@bverﬁiﬁl’#and then
%ﬁ 005/ 3731 P2005/ 006493 70@%‘?
d“UteFJY‘”%MD ‘ieﬁB'%?g Yierie Batsediilicyan a ppass peraration
cartnbbepmﬁd Metﬂqaeauéabcnwn Qld&rdﬂ“re)d' tb pHaC8 Wit 188 HA1. 1T bbitidh ten
extrag%a u\(lt,hg;l{?l}gf( 1’3 ’Bli) apd Ertergganlc %&t? ths Sr% go?nb?ne%ogggsded(tgro%)gh a
phasé sé@rb%c%nﬂggiwﬁtdogemgalecﬁn%bb?’ lo yield tr:je tltletdhcolmpound as an
rro ridin acetic acid ne
Off'w'e'iﬁp%ql (@7')%*423@ 8y119 nm)lg/ in THE/ wat er (4nil gf al:1
m xture). After stirring at room tenperature for 4

hours, the reaction m xture is diluted with DCM The
resulting mxture is passed through a phase

E sggarﬁillgg cartri dge and the aqueous portion is
Xa to pH1-3 with 1 MHC. This portion is

extracted with DCM and the organic extracts are
These erdnnpled, namely

[2-Methyl-1-(4-trifluoromethanesulfonyl-benzyl)-1H-pyrrolo[2, 3-b]pyridin-3-yl}-acetic acid
(Example 104) and

{2-Methyl-1-[4-(propane-2-sulfonyl)-benzyl]-1H-pyrrolo[2,3-b]pyridin-3-yl}-acetic acid
(Example 105) are prepared analogously to Example 90 using the appropriate benzyl
halide. The preparation of these benzyl halides is described herein.



and concentrated in vacuo to yield the titled conmpound
as a pale yellow solid. (M# 379) Exanple 103
wO 20542880 or 0- 3- cyano- benzenesul f onyl ) - 2- net hy PET/EP2005/006493
H pyrrol o[ 2, 3-b] pyri di n-3-yi2] -acetic acid 103a)
4- Chl or o- 3-cyano- benzenesul fonyl chloride: A
Exa SOEH of 2-chl oro-5-am nobenzonitrile (0.405 g,
——"%%—rn’mﬁ in glacial acetic acid (20 m) is treated
with concentrated HCI (5 m). The solution is cool ed
These gxaseplesy mehand treated dropwise with sodiumnitrite
(0.133 g, 2.66 mol) in water (2 m). After 20 m nutes
mth -BERE YD Endthy e dI6I2 B-ISIbyridied- v cetid 8did of
-G Hﬂu‘érd &% H%-Q y ??heé{ prtggjér ati oyﬁ of the
(Exam@ageﬁ}, is descrl bed here| n). The reaction mixture is
allowed to warmto roomtenperature and is stirred
[1- (4-PH1©FdJB-@||i1§thox'§fh§ériz?I§*»thétﬁyIITIII-Kchﬂo[IZSB BIppididayetetitbed
water (150 m) and extracted with ethyl acetate (3 x
(Exampg 18¥}:. The conbined organic |ayers are washed with
water (2 x 100 mM) followed by brine (100 mM) and
[2- Méﬂlﬁyl-ﬂQGQNWoréfb&@erpyﬁHtrﬂ-ylnfdthW)Fﬁﬂ-lpsbnﬂolt)IZeS SRy NdinB-ylsacetic acid
in vacuo to give the titled product which is
(Exam%'ééog)nude in the next step. 103b)
1- (4- Chl or o- 3-cyano- benzenesul f onyl ) - 2- et hyl -
[1-(3-Byans-a gluofo2béhzil) pymettiyintiBpyirdlo@cPblpgridiadiyd-avetibytid (Example
ester: WD 2005/123731 PCT/ EP2005/ 006493 71 To a
109).5¢ rred, ice-cool.ed (0 C) suspension of sodi um hydride
(15.8 ng of a 60 % dispersion in mneral oil, 0.411
[1-(2-Diitdrg-5Hluorb-yerEyEE- 2 Rethlyl) 1 HHpgeolofyB-blperidin-Stylesgeltie meiddExample
110 Argon is added dropw se (2-nethyl-
)?-p‘gyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid nethyl ester
( (0.06 g, 0.294 mol) in THF/ DV (4 m of a 3:1
[1-(4-ChicrasBenethdkeberegt) 2 methyk Ki-pyeolbkR, 3bjpyridio-3atl]-acefic fod
(Exa 5I qla?ut es and then treated with
AP 0- 3-cyano- benzenesul fonyl chloride (97.1 nyg,
0.411 rmol) in dry THE (3 m). Stirring continued at
are pep@redoanaldgousiy e Examplg 96hsing the appmptiatebenaylalides The benzyl
: t .
roio QM Bl BBl T lric 5061 S e or o
prepazed bywesiiedissiescribed3I®@rein.) , drl ed (MgS™M) and
concentrated in vacuo. The resulting crude is
purified by chromatography on silica eluting with
i so- hexane/ ethyl acetate (0 % 20 %ethyl acetate) to
yield the titled product. (MH+ 404) 103c)
Exanjpleg 41241P6r o- 3- cyano- benzenesul fonyl ) - 2-net hyl - 1
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid
These examples, namely

[1-(4-Methanesulfonyl-2-methyl-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid
(Example 112),

[1-(4-Methoxy-benzyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yl]-acetic acid (Example 113),
[1-(2-Methoxy-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid (Example 114),

{2-Methyl-1-[1-(4-trifluoromethyl-phenyl)-ethyl}-1H-pyrrolo[2,3-b]pyridin-3-yl}-acetic acid
(Example 115),



1M Li t hi um hydroxide (76 pl) is added dropwi se to a
cooled (0 © solution of 1-(4-chloro-3-
woyersa2bBnzenesul f onyl ) - 2-nmet hyl -1 PCT/EP2005/006493
H pyrrol o[ 2, 3-b] pyri di n-3-yt3 -acetic acid nethyl ester
(0.026 g, 0.064 mmol) in THE/ water (4m of a 1:1
h ) Lo _
(111 ChEnerr hyER-iei 1 Boyridcts  Mipvtlin Sl st add Besample
116),t enperature overnight and then diluted with DCM (3
The resulting m xture is passed through a phase

m).
3 | . .

(11 B o ey B S B PRIl i Syi-acetio acid
(Exareieridétbed with DCM (2 x 3 ml) and the organic extracts

are conbi ned, passed through a phase separation
(A r4_k t g _' _ X 1. - . .
o 2 B USSR & BV S5 oot aci
(ExarpRlaniBks 104- 105 These exanpl es, nanely

[2-Methyl -1-(4-trifluoronethanesul fonyl -benzyl)-1
Y ERA Sty HloyAeRy3, 8- bityiriein-4- i
I Q’%%’“ﬂﬁgﬁ{%%t hf;zlmyi [ 4-%r op%’ﬁg%- sul fonyl) - ggﬂ/clea]c-ldl
(ExarpplgyidPhl of 2, 3-b] pyri din-3-yl}-acetic acid (Exanple

105) are prepared anal ogously to Exanple 90 using the
2-MERRMARL(D AlifRioRSHASYI-pHaalh-dehyi)-f 2B byidire 8-y bREke acid
¢ b@ﬂqu(halides isy esc??beg]hgfgféﬁﬂvmﬁg%gSI12¥ 31
(Exam@?ﬂéﬁboos/ 006493 72 Exanples 106-111 These

exanpl es, nanely.
[1-(3-MetiatreElIEoRY Pb t\ﬂémybﬂﬂﬁp?’ﬂrdlo@:ﬁB]ioWdin-B-yl]-acetic acid (Example

H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid (Exanple
121),106), [1 - (4-Fl uor o- 3- m et hoxy- benzyl)-2-methyl - 1

H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid (Exanple
[2-MekyIN - (4-nitro-benzyl)-1H-pyrrolo[2,3-b]pyridin-3-yi]-acetic acid (Example 122),

[2-Methyl -1-(6-trifluoronethyl-pyridin-3-ylmethyl)-1

rrolo 3- idin:3-yl]-acetjc,acid I
(- b e RO SR o B st AR 129)
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid (Exanple
[2-MetiRaN - (4{[ 1, 2; 4] tBatdi- 1 goen Byl Hpgrolo[23bjply)idiB-3ayladefic acitl (Example
124) H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid (Exanple
’110) and [ 1- (4-Chl oro- 3- net hoxy-benzyl)-2-nethyl -1
H pyrrol o] 2, 3-b] pyridin-3-yl]-acetic acid .
[1-(3-Chloro-4-methanesulfonyl-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid

(Example 125) and

[1-(3-Fluoro-4-methanesulfonyl-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid
(Example 126)

are prepared analogously to Example 91 using the appropriate benzyl halide. The benzyl
halides that are used to prepare these Examples are either commercially available or are

prepared by methods described herein.

4-Bromomethyl-2-fluoro-1-methanesulfonyl-benzene:

a) 3-Fluoro-4-methanesulfonyl-benzaldehyde:



(Exanpl e 111), are prepared anal ogously to Exanple 96

usi ng the appropriate benzyl halide. The benzyl
waabisdesrst hat are used to prepare these Exanpl e6TAP2005/006493

either commercially avail abl4e or are prepared by

nmet hods descri bed herein. Exanples 112-126 These

exanpl es, nanely

[ 1- (4- Met hanesul f onyl - 2- nethyl benzyl ) - 2- et hyl -

H-pyrrol o[ 2, 3- b] pyri di n- 3- X ]-acetic acid (Exa nple
Methgrle2§ulf1n|c acid sodium salt (20.1 g, 200 mmol) is added to a stirred solution of 3,4-

|fluo[rébe%?lh’€|%‘é>@2 @%145!3 )mrﬁ’omﬁtdw bM@d) 00 at 75 T D1Amer bHours

-dcetic acid
the refaftlgrzlsmprﬁgmgmz\yqityt @Oﬁ@@lhyThe precipitate is filtered, washed with

waterlé'rkdod' §dARlelin cRo R ?4@0 PiB-d orgsME ekirdd icwhsRedWitttwater (2 x

200 iy, Arpﬂ,oypml@ggﬂétqqg |thq,p@yﬁnt)& remeyeq imvacuo to give the titled

comdd‘uﬁé(%&%'vﬂ{lt% sofi®@]l pyridin-3-yl}-acetic acid (Exanple
115), WO 2005/ 123731 PCT/ EP2005/ 006493 73

{1-[1-(3-Chl oro-phenyl )-ethyl]-2-nmethyl- 1
H pyrrol o[ 2, 3-b] pyridin-3-yl}-acetic acid (Exanple
116),

d- N&ﬁé@@ﬁ@wﬁ Lmeinaa! ) - et hyl ] - 2- met hyl -
b) (3ﬁh§/r?gﬁ[ 2, 3-b] pyh %I)(rvr]]) 3 3-yl}-acetic acid (Exarrpl e

4- Fl uor o- rifluoronme 2- e
To an SEFPBHSHES S By - Bore 4P PR B Ao b, 6144
mmol iBethahdl (5 trd), uhdBt 8n irfertf dtmessHess byArgbe izaddedZoaRinh Bbrobydride
(0.27?98¥.,250| ok}épﬂr}u&@%{a I[o%clar 2- % nx/anJtegt C%tércstl?r?ng or 51 Eé&rns”? lhee reaction
mixturé B-gourdd stpefampsity licepburdwaler ahé wtibifidd to pH 1 usmg 1M HCI. The

prod%%/extrﬁite%@t%%%r el R%(ﬁg}'f() %@ﬂﬁ@f&ﬁ@?%rﬂvs |si/var§?1e8 with brine,
driedidvByKI§80a[add e dlyerit i rRnibvigl Jr ebitegies bf ol kadRddidifies on

121), )
dry'”??-%?@‘ﬂﬁ@ﬁ titled PMRAUPE- benzyl ) - 1H pyrrol of 2, 3- b] pyri di n-
3-yl]-acetic acid (Exanple 122),
[ 1- (4- Brono- benzyl ) - 2- net hyl -
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid (Exanple

23 SNethyl - 1-(4- 2 t l-1-yl-b [)-1
o)+ BERp e SO R FeEbE, ¢ acid (Bxarml ¢
124),
To a Et]rre%di’m@bbmm o (ULt amopliog iy otbarto 0,269 5, 131

mmorl'rpéﬁe{h% e%er’ (g n% 815(5 rn |nert XtHoéSﬁé:“rg io‘f;A %'nqs added dropwise
phosphorus tribromide (46 pl, 0.434 mmol). After stirring at room temperature overnight,
the reaction mixture is diluted with water (2 ml) and the diethyl ether layer separated. This
organic portion is placed over NaOH pellets and after 20 minutes, is used as a reagent in
solution in diethyl ether.

1-Bromomethyl-4-methanesulfonyl-2-methyl-benzene:




(Exanmpl e 125) and [1 -(3-Fl uoro-4-nmeth a nesu
| fonyl -benzyl)-2-methyl- 1
weoékmsriesi3o[ 2, 3-b] pyridin-3-yl]-acetic acid (ErammiPe05/006493
126) are prepared anal ogousfdy to Exanple 91 using the
appropriate benzyl halide. The benzyl halides that
The tilE& c&ﬁsguﬂdﬁsfb‘? @aﬁﬁ@gﬁﬁlsﬁﬁamr&%o% a/ﬁQ-tﬂtl&roA-
commerci ally available or are prepa hods
methanesgifenythenzaneihy replacing 3,4- dlﬂuorobenzaldehyde W|th 4-fluoro-2-methyl-
benzé&gﬁggonethyl 2-fl uoro- 1-net hanesul f onyl - benzene: a)
Fl'uor o- 4- net hanesul f onyl - benzal dehyde: WO
2005/ 123731 PCT/ EP2005/ 006493 74 Methane sulfinic
acid sodiumsalt (20.1 g, 200 mml) is added to a
stirred solution of 3,4- difluorobenzal dehyde (22.5 g,
1-Brokibn i@l riflordmétHalvesdifoddbakenaat 75 C . After 2 hours

the reaction is poured onto ice-water (200 nl). The

recipitat fil an
he g SPbedid s RerarbroRaqRgae dryomemetiEeaieR Bt r act
methéﬁesmwdemérh bwbplécnﬁa 3fluorP-ni8thanegdulifeyl-daredalddpFdwith 4-
ved in vacuo to give the titled

and the sol vent
tnﬂuoe%nﬂfaa@ﬁﬁﬁ "ﬁ' ﬁﬁ 551 d. b)

( 3- Fl uor o- 4- net hanesul f onyl - phenyl ) - net hanol : To an

i ce-cool ed suspensi on of

3-fluoro-4-nethanesul fonyl - benzal dehyde (1.3 g, 6.44
r._an inert atnosphere of
oye Farufft boronydrrae (0.275 g, 7.27
nmol ) portlonMAse over 2-3 mnutes. After stirring for
The tifleth compourichis prejced amalognustyuo d- brsmpmmtl’@'lal%laowﬁw 'y

meth%s%lfﬁ:fyi bgrg%egﬁv@t rgf)lgagg 9?4;% ﬁu%&)gg}zta%e }Z&‘ﬁl‘”ﬁ g {lg o?’o Mglbloro-

benzaittighyaled t hi s organic portion is washed Mﬁth brlne,
dried over MgSO™ and the solvent is renoved in vacuo
to give an oil which solidifies on drying to yield
the titled conmpound. c)
4- Br ononet hyl - 2- f| uor o- 1- met hanesul f onyl - benzene: To a
1-Brogtametkyd-4sipsonaneiZasuliohyl)-benzene:
(3-fluoro-4-net hanesul f onyl - phenyl ) - met hanol (0. 269 g,
Lfert
e o bompEmd ISP ] Mol o dr e 18 T
methanasyfenil-ienzere tm replgcing 4, Wrﬂmgrobmfza@ﬁhx(?a with g at room

nuorch ARG SO ST B o iP5 RE SR e prepene
sulfinigegsith sadium s3khi s  organic portion is placed over NaCOH

pellets and after 20 mnutes, is used as a reagent in
solution in diethyl ether.

Examples 127

[1-(4-Cyano-3-ethoxy-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic
acid

127a) 2-Ethoxy-4-nitro-benzonitrile:



1- Brononet hyl - 4- net hanesul f onyl - 2- et hyl - benzene: WO

2005/ 123731 PCT/ EP2005/ 006493 75 The titled conpound
woOo@riepat ed anal ogously to 4-brononet hyl - 2- f | BOTEP1005/006493

met hanesul f onyl - benzene by 7fepl aci ng

3, 4-di fl uor obenzal dehyde wi th 4-fl uoro-2-nethyl -

6ALESRYERx -4 nltr b nzonitrile (0.5 g, 3.04 mmol) in DMF (5 ml) is added
Toagl&ﬁ'@ror?orrewg Y o uororreg a%esul fony% benzéne) The

potassiim|caghbare Lﬁ% g § iﬁ@ﬁ‘@i)é@!'oaﬁélbddﬁ%P?th%e (0.238 ml, 3.19 mmol)
and th‘é r@%&f&ﬂrfﬁ‘&hu)/é rsdstitret Q4 Rsoh tefijeRAMRIY! 5 88, ﬁmt E)’removed

acin [ uor o- 4- met hanesul fonyl benzal dehyde

in vacao aml thel %ﬁ% ipeRaniitipned bebypen-siah Asgtateryy 8@ ml) and Water (100 ml)
The oAgaﬁ CQ?EC?? g@’dar@te@ mvé’éh%dhmélﬁrn(?%ﬂ d(ﬂﬂbf' séfﬁ'@?e%"k%dlum-rhe

ound is r epar ed 8OUS
hydrogerbqaafhwﬁ@ ﬁyluthn f1|Q9<mla> and conoentiated i Y%ﬁﬁ'ﬂto pHprEdhe tisd

comp@.ﬁﬂj 4 BQe:%/eﬁov@' béltd@l‘ilelbfsrl?s%ﬁ@ﬁméqﬁ tid ekt step.

oro 4-fl uoro- benzal dehyde.
1- Brononet hyl - 4- (propane- 2-sul fonyl ) - benzene: The
titled conpound is prepared anal ogously to
4- br ononet hyl - 2-fl uor o- 1- net hanesul f onyl - benzene by

127b)fﬁﬂh%tzleth%xﬁbdhidmtﬁkobenzal dehyde with 4-
| uor obenzal dehyde and by repl aci ng net hane sulfinic

Toa @ébgnssl%c(iéfur?g]ﬁ glqtﬁypmltro bené?)m?ﬁg nOe49 g, éj %2 Imnrr|1cﬁ) %Celtlf(?ans?%o rm) is

added th Mcﬁlﬁﬁ@@dmy@ﬁammm@ mzzemmmdl)famyhé sdspeRkidlilis dtirred at 70 °C
H pyrro cetic acl

for 2 Y Resk g RO EFBBIALHS QPRI T harRs o R 33 Potred onto fe-
waterBﬁ_dr/tl’éD&Q%f&%ﬂﬁﬁn i ﬁdjﬂ'ﬁeéﬂtcﬁﬂh utg Whaddition of sodium hydrogen

nltrobenzonltr

carbom}p S()gltlpr%/ §5 %ssoél&@éldn Wﬁﬁﬁrb (\@ap%gwg[?sg)n(lé ?@%ﬁ?j Qnder vacuum
and thk p':r@dlh'ﬂﬁ& éxtfa@{eldQMﬂﬂeth}’I d@é@t@@tﬁmm()orﬁe?&gahm p%rtibﬂs are

combE AR T Ioq G e MASIC A parndeBliaelds Voo to vl

the titapreduRNEs b(fg)alecyetusw sofid Waich i iisaad tHehexe erpatithplit further
acetate (100 m) and water (100 m). The organic

purifigafigisr i s separated, washed with water (2 x 100 nl),
saturated sodi um hydrogen carbonate solution (100 m)
and concentrated in vacuo to afford the titled

127¢) 4-Cyano-3-ethoxy-benzenesulfonyl chloride:

The titled compound is prepared analogously to 4-fluoro-3-methoxy-benzenesulfonyl
chloride (Intermediate 102a) by replacing 4-fluoro-3-methoxyaniline with 4-amino-2-ethoxy-

benzonitrile.

127d) [1-(4-Cyano-3-ethoxy-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yi]-
acetic acid methyl ester:

To a stirred, ice-cooled (0 °C) suspension of sodium hydride (26.3 mg of a 60 % dispersion
in mineral oil, 0.686 mmol) in dry THF (10 ml) under an inert atmosphere of Argon is added
dropwise (2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid methyl ester ( (0.1 g, 0.49
mmol) in THF/DMF (4 mi of a 3:1 mixture). The reaction mixture is stirred at 0 °C for 1 hour
and then treated with 4-cyano-3-ethoxy-benzenesulfony! chloride (168 mg, 0.686 mmol) in



conmpound as a pale yellow solid which is used crude in
the next step. 127b) 4- Am no-2- et hoxy-benzonitrile: To
wa 28058181381 on of 2- et hoxy-4-nitro-benzonitril ePCOUE22008/006493
2.54 mmol) in ethanol (50 m?) is added tin (I1I)
chloride dihydrate (2.87 g, 12.7 mmol) and the
dry Tﬁﬁ?rpﬁﬂs 'S?lﬂldgsco?ﬁlhﬁécﬁgt ®éC 7P 16 mih@es andl atfodnPRfhpRtatli@aBR 10

erature overni g ht. The reaction m Xxture is poured
minutgp aid thea-theegastiommixtuneds perrad opteavalel GRiroh The Bvftwstied

extradt® ? Rith éfh%l é’éét@fé q.iz &Is@nn%néﬁf@ SHAMY élﬂgﬁQareC@n’%?ﬁ@i Yashed

ution % solution’ in wat er) he agueous enuIS|on

brine .(553 il @r@ddmgﬁe@eanckﬁ&@wmat%@ YaREO-pF Ry [R?H'“PS cayderis pudiipd by
chron’MrtM}aﬁﬁWr{ snﬁ&aeélaﬁr%\ﬁ/% ?&olw%Qarﬁ@/éthylH%@téi’é Qﬁ%L QO I%’ %nyPék%tate) to

nbi ned brine (10 ,
yield {hetjitest proghiet. OdHE &t at ed | n vacuo to yi eI d the titled
product as a pale yellow solid which is used in the
next step wi thout further purification. 127c)
4 QIano - et hoxy- benzenesul fonyl chloride: The titled

ound i s prepared anal o sly to -
127 ) P Poioanos? AEeKG Ry 453 WIRRY BV HEAY 59Ipe3-blpyricin-3-yl-
acetid 4did er redi ate 102a) by repl acing
4-f| uoro- 3-nmet hoxyani line wth 4-am no- 2- et hoxy-

SR bbb r A 198 B B SRR fvano o

ethoxgaaehzéheammyry@mthyg$H@jy|2ro;5§2 abﬁiygguh?dyl] -heticerei raeth(ester
ensi on SOodl rl
0.0247b B e M RER e 2 o Bt e o S A e for 40

mmut@is,)thél %&Eloﬁlm){ttﬁ\@ﬁé s@tearbenecperafilgo fori2ss helte@dnd then diluted

with [P-@M)f?‘ ‘{k? r§$*d%%”ﬁ\"ﬁ i pagsed frapgha Rhase sRRARNON@rtddge and
the aduedud pBitioR igt&cidifidato) pH & wit MFVI\DMEI ('ﬂhlgboﬂfonas 8xtﬂacted with DCM (2
m xt.u ction i ed at 0 ?On

x4 mﬁ@@p th%ﬁr@aplﬁ&g{reégﬂ%aoraﬁnpﬁ passed t?w ougL a phase separa

cartnégé ‘,éﬁﬂ @o&eﬁtrb@ﬂyn besre MerUeigng sdillliodissevddlin &ty acetate (2 mi)
CTI/ EPZOO% %?64

and trd;pgﬁtqq_}&l‘rx}g @orhej(anes %mB%é%%ﬁe ¢prapoyRd@a ao\p/gge)sohd (MH+
400) M nutes and at roomtenperature for 10 minutes and
then the reaction mxture is poured onto water (50
m). The mxture is extracted with ethyl acetate (2 X
50 m) and the organic portions are conbi ned, washed
brine (50 m), dried (MgSO4) and concentrated in
Examyides 928 Th&0 resul ting crude is purified by
chr onat ogr aphy on silica eluting with iso-hexane/ et hyl
Th acetatle Q0 % 20 %ethyl acetate) to yield the titled
SSH PSS 414) . 127 e)
[ 1- (4- Cyano- 3- et hoxy- benzenesul fonyl ) -2-nethyl - 1
[1-(3-Alupya-2-oledi?-bBnignesulfaiyh-2methyl-1H-pyrrolo[2,3-b]pyridin-3-yl}-acetic acid

(Example 128),

[1-(4-Cyano-3-methoxy-benzenesulifonyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yl]-acetic acid
(Example 129),

[1-(4-Cyano-3-propoxy-benzenesulfonyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yl]-acetic acid
(Example 130),

[1-(3-Butoxy-4-cyano-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid
(Example 131),



acetic acid 1 MLithium hydroxide (57 pl) is added
dropwi se to a cooled (0 C solution of [1-(4-cyano-3-
wethsxg3Benzenesul fonyl ) - 2-net hyl -1 PCT/EP2005/006493
H pyrrol o] 2, 3-b] pyridin-3-yB]-acetic acid nethyl ester
(0.024 g, 0.057 nmol) in THE/ water (4nl of a 1:1
LE I ¥ {
(- ERitt-BortyBlo-Bn R bt 2 matniA AP byolor2rs Oy RS yPaceti
acid (2xanpledsd), and then diluted with DCM (4 m). The
resulting mxture is passed through a phase separation
(B [ ad 3 Lt cigH
(0GR e roh o P PRt by R L R e
(Examplet188)) and the organic extracts are conbi ned, passed
through a phase separation cartridge, and
[1-(2- éﬁlBFoe ﬂ%oets’edzené@@faﬁyl) ﬂ?nﬁatﬁyﬂﬂw ;)syrfwo[é 8LH]Byridin-3-yl]-acetic acid
|sso in ethyl acetate and triturated with
(ExamF%%J%xane (7 M) to yield the t|t| ed conpound as a
white solid. (M# 400) Exanples 128 - 150 These
[1-(4- G%m SfothylBBRIShebdifonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yll-acetic acid
| uoro- 2- met hyl - benzenesul fonyl )-2-methyl - 1
(Exanpple}3%)el o 2, 3- b] pyridin-3-yl]-acetic acid (Exanple
128), [1
[1-(4- Chlﬁr&ﬁﬂ@m&s ﬁfﬁm&)&weh@é%eumwl)fzomihm-ﬂ-umtrbmtz d-blpyridin-3-yl}-
rroloq b]pyr|d|n -yl']-acetic acid (Exanple
acetlclapy;/ (Exgmp e 136
- (4- Cyano- 3- propoxy benzenesul f onyl ) - 2- et hyl -
[1-(5- U%M -9 B oy ek engsudory)32-Helhyd e Hitpyeror{2, eLb];(yEmmwacetqc acid
[1 (3- But oxy-4- cyano- benzenesul f onyl ) - 2- et hyl -
(Exa’ﬂp'WﬁZ/ rol o[ 2, 3-b] pyridi n-3-yl]-acetic acid (Exanpl e
131), WO 2005/ 123731 PCT/ EP2005/ 006493 78
[1-(5-Chtotct2 Gy anobéhzpassutonyy-2 estagnie s pyrf adolR |3} b] Ryridit-By]-atetic acid
H-g%rg o[ 2, 3-b]pyridin-3-yl]-acetic acid (Exanple
(Example)l38), 1 _ (6- Cyano- pyri di ne-3-su I fonyl)-2-methyl- 1
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid (Exanple
[1-(2-CBB)o-4{cYano-benzenesulfonyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yl]-acetic acid
f\:l_é - Chl or o- 5- cyano- benzenesul f onyl ) - 2- et hyl -
(ExampIgJ3¥)y| of 2, 3-b] pyri din-3-yl]-acetic acid (Exanple
134), [1-(4-Cyano-3-nethyl -benzenesul fonyl)-2-net hyl -
[1-(2-Elhjoyds-6-ohathdxybdnEpyesutfomy 32-yiethydd Etpycrobng2, 8-b] g yEdamdry§-acetic

acid (l1£§a5r21ble 140),

[1-(5-Chloro-2-methoxy-benzenesulfonyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yl]-acetic
acid (Example 141),

[2-Methyl-1-(thiophene-2-sulfonyl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid (Example 142),

[1-(4-Cyano-3-trifluoromethyl-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yI]-
acetic acid (Example 143),

[1-(3-Chloro-4-cyano-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid
(Example 144),

[1-(4-Chloro-3-fluoro-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid
(Example 145),



[ 1- (4- Chl oro- 2-f | uor o- 5- met hoxy- benzenesul f onyl ) - 2- net
hyl - 1 H pyrrol o[ 2, 3-b]pyridin-3-yl]- acetic acid
wOBx@ENMRsB1136), [1 PCT/EP2005/006493
- (5- Cyano- 2- met hoxy- benzene®&ul f onyl ) - 2- net hyl -
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid (Exanple
[1-(3- é%)ro-dtﬁﬂudréﬁghyi l%n%egééh}fa ) ﬂSMJrrf b)b]ayrmn -3-yl]-

yrro o[ 2, 3-b] pyri di n- acetlc acl
acetiq @%@@éﬂ%éf b1

- (2- Chl or o- 4- cyano- benzenesul fonyl ) - 2- net hyl -

[1-(3- Huav& 1 ifRloforieth) IMENLEhdsuRonil 2-Aeetyi- Has@lo[ 4, @WU@] 3-yl)-

acet'Q%Qd@Pfa@?Rieé"'?}et hoxy- benzenesul f onyl ) - 2- net hyl -
H pyrrol o[ 2, 3-Db]pyridin-3-yl]-acetic acid (Exan'pl e

[1-(4-Ehdro- 3—methoxy—benzenesuIfon%l) -2-methyl- 1|Hf pyrrollc3[2 é’» b]p)t/rldln -3- i/l] -acetic
enzenesul fonyl ) - 2- fet hyl

met hoxy

acid Xﬁé‘/’PPq]‘{'?ﬁQ 3- b] pyr| din-3-yl]-acetic acid (Exanple
141), [2-Methyl -

[1-(3, 4(D|&thbhﬁfn2er2esﬁlﬂbrﬁW)Wh1)e’cWH4 Bypyrrolofd, 2-byhilipy3-ifta tetid-acid

cetic acid (Exanple 142),

(Exarpae %Q@%’ﬁo 3-trifluoromethyl -benzenesul fonyl) - 2- met hy
-1 Hpyrrolo[2,3-b]lpyridin-3-yl]- acetic acid

[1- (4-C510am3ltﬂﬂM&hethﬁ/llbenzenesulfonyl) 2- methyl -1H- pyrrolo[2 3 b]pyrldln -3-yl]-

acetic ¢ (EPiTo T40VATR Frokar o 4o Gude Feanbleq'! isapp gpproprite

sulphbdyt)chloride. The sulphonyl chlorides that are used to prepare these Examples are

. 1-(4-Chl oro-. uor o- benzenesul f onyl,) - 2- hyl -1

st EopY PR 2Vao5 e AT PRSI b HEDORY S e PRl e
145), WD 2005/123731 PCT/ EP2005/ 006493 79 [1
-(3-Chloro-4-trifluoronethyl - benzenesul f onyl ) - 2- net hyl
-1 Hpyrrolo[2,3-b]pyridin-3-yl]- acetic acid (Exanple

6)

4-C - oxy-benzenesulfonyl chlori yI -benzenesul fonyl ) - 2- met h
yl -1 H-pyrrol o[ 2, 3-b] pyridin-3-yl]- acetic acid

The titlest aqmpeurldm;w piepared analogously to 4-cyano-3-ethoxy-benzenesulfonyl

f :

chlorlgé er S c{i’ajg :;’ﬁﬁﬁ)rby%%lggﬂé%r%??&gcég{\%é)be%z |Eéé&%%%—lmeethoxy-4-
nitro-ber&ppitfilé- ( 3, 4- Di cyano- benzenesul fonyl ) -2-nethyl - 1

H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid (Exanple

149) and

[ 1- (4 Chl oro-3-trifluoronethyl -benzenesul fonyl)-2-neth

yl -1 Hpyrrol o] 2, 3- b]&hzl din-3-yl]- acetic acid
Wenzeﬂewlmy asileanal ogously to Exanple 127

usi ng the appropriate

The titled compound was prepared analogously to 4-cyano-3-ethoxy-benzenesulfonyl

chloride (Intermediate 127c) by replacing bromoethane with 1-bromopropane.

3-Butoxy-4-cyano-benzenesulfonyl chloride;

The titled compound was prepared analogously to 4-cyano-3-ethoxy-benzenesulfonyl
chloride (Intermediate 127¢) by replacing bromoethane with 1-bromobutane.

4-Cyano-3-pentyloxy-benzenesulfonyl chloride




sul phonyl chloride. The sul phonyl chlorides that are
used to prepare these Exanples are either

woansaegidal |y avail abl e or are prepared by net ROU&P2005/006493
descri bed herein. 4-Cyano-8-net hoxy-benzenesul f onyl
chloride: The titled conpound was prepared anal ogously

The t? ?d éorﬁﬁm ﬁa@br@?égédbﬁ%ﬁﬁeﬁsﬂwtf £8Ydno-EBHYx BBnzenesulfonyl

ternedl ate 'acin
chloride diriryripdiptel2f®- bderﬁelaﬁng rqr@e\mam withEbrrgpentane.
ni tro-benzonitrile. 4-Cvano-3-propoxy-benzenesul fonyl
chloride: The titled conpound was prepared anal ogously
t o 4-cyano- 3- et hoxy-benzenesul fonyl chloride
(Internmedi ate 127 by repl aci ng bronoet hane with
6-Cyano lc oxy- 4- Cvano- benzenesul f onyl
chloride: The t|tled conpound was prepared anal ogously

The t#i6d Soapéunt i8 pRégHvey ahtgRp1o Mffmubw 3- m?éih@(w-tﬁﬁhzenesulfonyl

chiorie (P BB D25) A3 SRS ety B ORI Ragth  BRyro-pyridne-

2-carbditdld, de WO 2005/ 123731 PCT/ EP2005/ 006493 80 The
titled compound was prepared anal ogously to
4- cyano- 3- et hoxy- benzenesul fonyl chloride
(Intermedi ate 127c) by repl aci ng bronoet hane with
1- bronopent ane. 6- Cvano- pyri di ne- 3-sul fonyl chlori de:
2-Chldhes-tydriceisbrrengsulfiodylichlopidepar ed anal ogously to
4-f| uor o- 3- met hoxy- benzenesul fonyl chloride

[ nter 10

The ti le? F%E%Sjr&? %‘%{?Po%%g%ﬁ#%f?#o%lxﬁg ﬁqglo(raomS r%et?)?/x Il%]e:nzenesulfonyl
chloride ¢latdnondiatd 1G2a) By Gl ading 4 @vrartbombtoxwamdsel Witn3-Bmino-4-chloro-
benzChtlrIPr' de: The titled conmpound is prepared anal ogously

EE: £ 1 uor o- 3- et hoxy- benzenesul fonyl chloride

(I'nternedi ate 102a) by repl aci ng

4-fl uoro- 3-met hoxyani | i ne wi th 3-am no-4-chl or o-

benzonitrile. 4-Cvano-3-nethyl-benzenesul fonyl

'-:Q-He -bg ,{:o% SfSmeund was prepared anal ogously

nzenesul fonyl chl oride

(I nt er medi ate 127c) by repl aci
The tifled coprgune vias p@pl@dzamlqumetqﬂfﬂﬁ@ -grethieyy-bgnzenesulfonyl

t hotd) 2-ethoxy-4-nitro-b le with 2-methyl-4-
chlore (rREEREAP 110 B replacing 2 ety Aonio cepeoniiie w2 methyi-
nitro-fgnzonitrile.ed conpound was prepared anal ogously to

4- cyano- 3- et hoxy- benzenesul f onyl

4-Chloro-2-fluoro-5-methoxy-benzenesulfonyl chloride:

The titled compound was prepared analogously to 4-cyano-3-ethoxy-benzenesulfonyl
chloride (Intermediate 127¢) by replacing 2-ethoxy-4-nitro-benzonitrile with 1-chloro-5-
fluoro-2-methoxy-4-nitro-benzene.

5-Cyano-2-methoxy-benzenesulfonyl chloride:

The titled compound was prepared analogously to 4-cyano-3-ethoxy-benzenesulfonyl
chloride (Intermediate 127¢) by replacing 2-ethoxy-4-nitro-benzonitrile with 4-methoxy-3-

nitro-benzonitrile.



chloride (Internmediate 127c) by repl acing

2-et hoxy-4-nitro-benzonitrile with 1-chloro-5- fl u o
wWOoQe@/n3Bi h oxy-4-nitro-benzene . PCT/EP2005/006493

5- Cvano- 2- net hoxv- benzenes@!f onyl chloride: The titled

conmpound was prepared anal ogously to

5—Chl§_1rb% -Q@b-&'e%&&g%&%@ﬂé%ﬁéw fonyl —chloride
y repl acing

2- et hoxy-4-nitro-benzonitrile with 4-methoxy- 3-

The titied eampimEd® Praparas analogegels Aiferss- W‘T‘WF‘%@SV’%@‘Q@G chloride
(Inten%édn?feqﬁi% By %W&ﬁ@&é@%ﬂh‘oﬁ( ‘MnethOZ-b%o 4R8oro-
d cofrpound i s prepared anal ogously

benzanitfileyor o- 3- met hoxy- benzenesul fonyl chl ori de

(I'nternmedi ate 102a) by repl aci ng

4-fl uoro-3-nethoxyaniline with 2-am no-4-chl oro-

benzonitrile. 2-Chloro-5-nethoxy-benzenesul fonvl

chl ori de: The t|tI-d ro nd i s prepared anal ogously

lg eEneX) : %esul fonyl chloride

(Interned|ate 102a) by repl aci ng
The tifled bé&ﬁb@hrﬁi—@ptdﬁ;@)@tﬁﬁhdld@bﬂswm h-fiRokd-aethdxy-benzenesulfonyl

chiorigs By @HBeBoE L BY &placin 4o SHagP RIS i Fhiaro-5-

methdXyEpHehylafghecompound i s prepared anal ogously to
4-f1 uoro- 3- met hoxy- benzenesul fonyl chloride
(I'ntermedi ate 102a) by repl aci ng
4-f| uoro- 3-net hoxyaniline wth 4-am no- 2-
trifluoronethyl-benzonitrile.
4-CyahoChtrifiucrofhetivdrbontmezaifmgldiaitel chl ori de: The titled
compound i s prepared anal ogously to
The tﬁe{jllt:(gﬁﬁélm ggFef%gg% anggreo%gﬁlgé Eﬁlﬂx 0-3 Heltf%)éyqaeenzenesulfonyl
chlonde (Ihmednatamh))l&y e&pléqmge4—ﬂmdrb 34mahlnpmyanﬂmerwltb1r43am|no -2-
trifl Ztﬁq tI‘IZ| e II4 Chl or o- 3-f | uor o- benzenesul f onvl
" UOE?W% Y'PEN29LS i t 1 ed compound is prepared anal ogously
to 4-fl uoro-3-nethoxy-benzenesul fonyl chloride
(I ntermedi ate 102a) by repl aci ng
4-f| uoro- 3-nmet hoxyaniline with 4-chl oro-3-fl uoro-

3-0h|§!6‘?§¥¥' Q‘[g—é‘e&?eneﬁulfomél chloride: .
e =4~ -benzenesul fonvl chl ori de:

WO 2005/ 123731 PCT/ EP2005/ 006493 82
The titled compound is prepared analogously to 4-fluoro-3-methoxy-benzenesulfonyl

chloride (Intermediate 102a) by replacing 4-fluoro-3-methoxyaniline with 4-amino-2-chloro-

benzonitrile.

4-Chloro-3-fluoro-benzenesulfonyl chloride:

The titled compound is prepared analogously to 4-fluoro-3-methoxy-benzenesulfonyl
chloride (Intermediate 102a) by replacing 4-fluoro-3-methoxyaniline with 4-chloro-3-fluoro-
phenylamine.

3-Chloro-4-trifluoromethyl-benzenesulfonyl chloride:




The titled conpound is prepared anal ogously to

4-f 1 uor o- 3- net hoxy- benzenesul fonyl chlori de
woOhkaisaesmdi at e 102a) by repl aci ng PCT/EP2005/006493

4-f1 uor o- 3- net hoxyani | i ne W2t h 3-chl oro- 4-

trifluoronethyl -phenyl am ne.

The nﬁﬁﬂ&ﬂp@,ﬁng E npdawa{%dmgnytf@am%m M&hh&ﬁés@ﬁonyl

und 1I's preEared anal ogous

chloride fInigsnedigtentO2abRy raptasingrfk lenm@dyethomndmpd@th 3-chloro-4-
dnqgtﬁ 1t 02a) by replacing

tnﬂuo( u%@ggﬁ%r@tl oxyaniline with 3-fl uoro-4-
tr| fI uor onet hyl - phenyl am ne.
4- Chl or o- 3- net hoxy- benzenesul fonyl chl oride: The
titled conpound is prepared anal ogously to

3-Fludrof4-4ifit SroRaiRA-Berdenbenmapesidrideny!  chloride
(Tnternediate 102a) by replacing

The '[IH%{! lﬁ%;%&w%égg,tr%%}( QAallég%%sl\ﬁ/\ntctJ Ll—flffl_oFor-]é-(r)nre?ﬁo?>’<_y—benzenesulfonyl

chlonée Chiepmediatel 102k b Fepiarintyd-file 6 Banesiokf=mnne vathl Didte-4-
he titled conpound is prepared anal ogously to
tr'f'uoztor?@tnﬂr%’egva@e xy-benzenesul fonyl chloride
(I'nternmedi ate 102a) by repl aci ng
4-f 1l uoro- 3-net hoxyaniline with 4-chl oro- 3-
trifluoronethyl-phenyl am ne.
benzen .chloride: The titled
o+ S—prepar et j susl y to
4- fluoro 3- et hoxy- benzenesulfonyl chl ori de
The tifledh tempeatichit @reddPed armjogoeplyde élyoro-3-methoxy-benzenesulfonyl
chlonamlﬁtﬁrrgﬁglﬁenﬁgj?&g%chn%i%%oro -3- mgtmoxypanlhne with 4-chioro-3-
methdxy-fien@patiee. 4- nor phol i n- 4-yl - benzenesul f onyl ) - 2- net hyl
-1 Hpyrrolo[2,3 WO 2005/ 123731 PCT/ EP2005/ 006493 83
b] pyridin-3-yl]-acetic acid 151 a)
[ 1- ( 3- Cyano- 4- nor phol i n-4-yl - benzenesul fonyl ) - 2- et hyl
-1 Hpyrrolo[2,3- b]pyridin-3-yl]-acetic acid nethyl
4-Chlesx2trifludronzethyibenrengsuifonyl chloride:
[ 1- (3-cyano-4-fl uoro- benzenesul fonyl ) - 2- nmet hyl - 1

The tft_fé{?%r[n é}%[ozls %réﬂgﬁ%t{ ér?alé%;o%asl%b % 6@?? £X %é'{’&%)& HERENdsulfonyl

chloride élntannnedlatee1 Q23) hy yeplacingAttieeroFonathoxyanilioa rvwrﬂa@l@oro%-
r mol ) foll owed by norpholine (27.6 pl,
nﬁwoé%@?ﬁwq%ﬁgﬁfé%ﬁke reaction mxture is stirred at room
tenperature for 2 hours and then filtered and
concentrated in vacuo to yield the titled conpound as
an orange oil which is used

3,4-Dicyano-benzenesulfonyl chloride:

The titled compound is prepared analogously to 4-fluoro-3-methoxy-benzenesulfonyl
chloride (Intermediate 102a) by replacing 4-fluoro-3-methoxyaniline with 4-amino-
phthalonitrile.

Example 151

[1-(3-Cyano-4-morpholin-4-yl-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-



crude in the next step. (M 455). 151 b)
[ 1- (3- Cyano- 4- nor phol i n- 4-yl - benzenesul f onyl ) - 2- net hyl
wo 2005H2pRir ol o 2, 3- b] pyridin-3-yl]-acetic aci #CTHE®2005/006493
titled conpound i s prepared3anal ogously to
[1- (4-fl uoro-3-net hoxy- benzenesul fonyl ) -2- nethyl -
r ] pyridin-3-yl]-acetic acid (Exanple
b]pyr‘f%%é ){)ﬁgr e?ﬁ %cclgng [1-(4-fluoro- 3-
nethoxy-benzenesulfonyl) 2- et hyl -
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid nethyl ester
with
(145 ndn g f t hyl
151a) [i @g&?‘?&““&fﬁeﬁ“ﬁm‘y?%ﬁRé’%“f?“\?’zaﬁ‘i?’.‘*% e
er. (M# 441) Exanple 152
b]pyrlfillﬂ ?’()él-ﬁ’i:%'ﬁr%?mmﬁ%‘ﬁkﬁ%% n- 4-yl - benzenesul f onyl ) - 2- net hy
| -1 Hpyrrolo[2,3-b]lpyridin-3- yl]-acetic acid The

Toa édlﬁtioﬁd)f ?P(El@)iﬁhé 4-ﬁud?6-*b§ﬁié¥@s@fb®|yl)@QH§ﬂhyl 11-pyrrolo[2,3-blpyridin-3-

yl]- ac%g@{hy{ Eﬂﬂ §Ex§n]p§t W) _(%O 7 mg, 0.157 mmol) in acetonitrile (3 ml) is

added*b&ﬁémmbaso’ﬁa{f& @gr3 rﬂ%m §w:hq}no@q=srtdmredady Hofplbing (22%t18r0.314
(Intermedi ate 151 b)

mmolf 1T eBg MR i 5Tt 56 ERROAYIS 100 2 gy andihen fitered

and cSMéYlltrate'd iRYBER) t@[y?eld fheltitiey EbﬁhFBuﬁ’d ¥4 hn 8k Gil didh is used
ester W téé#)l (3, 4-di fl uoro-benzenesul fonyl ) -

Crudemm step7MHPETPIEP2005/ 006493 84 net hyl -
H pyrrol o[ 2, 3-b] pyridin-3-yi]-acetic acid (Exan'pl e 59)
and by heating using mcrowave radiation in a
Personal Chemistry EnrysTM Optim zer nicrowave reactor

0- 80
151b), -G Aaoot- e GRS Y D A SRy opl2 5
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid The titled

Mpyndmﬂpﬂpﬁcbﬁdaanepared anal ogously to
1- (4-chl or o- 3- cyano- benzenesul fonyl ) - 2- net hyl -

The t'ﬁ%‘g%'ﬂ@"'}"&’éﬁ %Ee?bdﬁp é/c{ LD oﬁsl& t%[fﬁfdreﬁdo?o @%ghcg)@( @éﬂ%eﬁesulfonyl) 2-
methydyt H;}pyrnzuﬂczz 3—Hqﬂ>3mdm-ﬁl-|ylj-a&|-:~t}d Joic(Fedanpleat0) hyeeplating ft-@kfluoro-3-
t
et oo 2 IR B ALt P R e
with [ 280y dnd34-aibrpHolih BRA Gebz<He6 digdy () E5methy Al NPy drolof?, 3-
compound of formula (1)

b]pyridin-3-yl}-acetic acid methyl ester. (MH+ 441)

Example 152

[1-(3-Fluoro-4-morpholin-4-yl-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-
yl]-acetic acid

The titled compound is prepared analogously to [1-(3-cyano-4-morpholin-4-yl-
benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid methyl ester
(Intermediate 151b) by replacing [1-(3-cyano-4-fluoro-benzenesulfonyl)-2-methyl-1H-
pyrrolo[2,3-b]pyridin-3-yl]-acetic acid methyl ester with [1-(3,4-difluoro-benzenesulfonyl)-2-



O ROR Rp(l) (RRAYMNR3Z N X-W(R5)n in
free or salt form wherein Qis a bond or a
wQ2e03HA3al kyl ene group optionally substituted BgT/EP2005/006493
hal ogen; Rl and R2 are, in#ependently, H, hal ogen or
Cl-C8-alkyl, or R and R2, together with the carbon
I g

meth&ﬁ&§@8ﬁ@ @ﬂp?rﬁﬁr%( I32Jl]%}<%ﬁ% Q&g?(anfnﬂé BYPad U)ahgéﬁng using
microgzvesliationda ayigrsenal amlst@mSWa%tam@n mlcawweactor at 60-
80 °Cfbr SBodiskifir+ 484y C8- hydroxyal kyl ; R4 and RS are,

i ndependent | vy, haI ogen, Cl1-C8-al kyI Cl- C8- hal oal kyl

a C3-Cl15- carbocyclic group, nitro, cyano,

Cl1- C8-al kyl sul fonyl, Ci-C8-al kylsulfinyl, Cil-C8-

al kyl car bonyl, C1-C8-al koxycarbonyl, Ci1-C8-al koxy,

Exantple 483 hal oal koxy car boxy, - carboxy-Cl-C8-al kyl,
am no, Cl- C8 al kyl am no, di (CLl-C8-al kyl)am no, SO2NH2i

am no

-4 ere- R P RERU LB VgAY - - RE R IalB APy Eidiny-acetic
acid al kyl am nocar bonyl, di (Cl-C8-al kyl)am nocarbonyl or a

4- to 10-menbered heterocyclic group having one or

nore heteroatons selected fromthe group consisting

of oxygen, nitrogen and sul phur; R6 is H or

Cl-C8-al kyl; Wis a C6-Cl5-aromatic carbocyclic group
The titled @orhpotind is(preperbe aeaiogmiserrtocty-(:zl tldogrBuyanccioerizanesuifgnyl)-2-

et 0 o A A SN TS T T2 Rt 1
pyrroioﬂlB—b]pynﬁlﬂZi—yl)—aéﬂ’d(a@]d a8thyl dster)with IHHByredl&[2|3)b]ppridin-3-
yb- acle %ﬁ?lgh’éﬁtmg fjernln%rme la{:eha705 Q%ﬂ%&?m l'y, an integer



pis 1. WD 2005/123731 PCT/ EP2005/ 006493 86 2. A
conpound of formula (1) according to claiml, in free

wonoesahks7siorm wherein Qis a bond or a Cl- ClOprairkpb@smo6493

group optionally substitutet$ by hal ogen; Rl and R2
are, independently, H, halogen or Cl-C8-al kyl, or Rl
and R2, together with the carbon atomto which they
CLAIRGE attached, forma divalent C3-C8-cycloaliphatic
— group; R3 is H Cl1-C8-al kyl, a C3-Cl5-carbocyclic
group, C1-C8-hal oal kyl, al koxy Cl1-C8 al kyl,
1. a @nrgingpifosnyal(Ryl : R4 and R5 are, independently,
hal ogen, Cl1-C8-al kyl, C1-C8-hal oapkyl, a C3-Cl5-
car bocyclic group, nitro,gxyano,
Cl- C8- al kyl sul finyl,
Cl- C8- al koxycar bonyl
car boxy, carboxy-Clqg
Cl- C8-al kyl ami no, di W ) ani no, SO02Npa (Cl-
"C8-al kyl am no di (C1- C8-al kyl ) am nosul f onyl ,
' | am nocar bonyl ,
di (C1- C8-al ky garbonyl or a 4- to 1 O-nenbered
het er ocyclic grBup having one or nore heteroatons
sel ected fromthe gro¥p-WcofS),sti ng of oxygen,
in fre@ bt g6 and sul phur; R6 is Hor Cl-C8-alkyl; Wis a
Co6- C15-aromati c carbocyclic group or a 4- to
wherei- mrenber ed heterocyclic group containing at |east

8 ehhE BB SBh IS P RS RRR 51
R*ﬁdg%%eﬁﬁdéﬁéfmbhuy,w%gén l@BC@b@élk}/l’, ofr a bond; m

a n are each, independently, an integer from 0-3;
Rbardi R?, tegether vithAhe oanpon mtbnofo Whichriey af¢ pttacieor tirme divalent

Caim2 .0 e salt form wherein Qis a bond;

Rle%ffr?d'cwb%' Ye",r"t(ﬁf %rg’ég’endent ly, Hor Cl-C8-alkyl; R3is
R%?%#@gkéﬂky'l, a C;-Cys-carbocyclic group, C4-Cg-haloalkyl, alkoxy C4-Cs alkyl,

C1-Cg-hydroxyalkyl;

R*and R®are, independently, halogen, C,-Cg-alkyl, C4-Cs-haloalkyl, a C3-C1s-
carbocyclic group, nitro, cyano, C4-Cg-alkylsulfonyl, C,-Csg-alkylsulfinyl, C4-Cs-
alkylcarbonyl, C4-Cs-alkoxycarbonyl, C,-Cg-alkoxy, C,-Cs-haloalkoxy, carboxy,

carboxy-C4-Csg-alkyl, amino, C;-Cg-alkylamino, di(C4-Cg-alkyl)amino, SO,NH,, (C4-

Cg-alkylamino)sulfonyl, di(C4-Cs-alkyl)aminosulfonyl, aminocarbonyl, C;-Csg-
alkylaminocarbonyl, di(C4-Cg-alkyl)aminocarbonyl or a 4- to 10-membered
heterocyclic group having one or more heteroatoms selected from the group
consisting of oxygen, nitrogen and sulphur;

R®is H or C4-Cg-alkyl;

W is a C¢-Cq5-aromatic carbocyclic group or a 4- to 10-membered heterocyclic group
containing at least one ring heteroatom selected from the group consisting of
nitrogen, oxygen and sulphur;

Xis -SO,-, -CH,-, -CON(C;-Cs-alkyl)-, -CH(C;-Cs-alkyl)- or a bond;

m and n are each, independently, an integer from 0-3; and

pis 1.



R4 and R5 are, independently, hal ogen, Cl1-C8-alkyl,

Cl- C8- hal oal kyl, a C3-Cl15- carbocyclic group, nitro,
woypensn2331L- C8- al kyl sul fonyl, Cl1-C8-al koxycar boRgI/EP2005/006493

Cl- C8- al koxy or Cl1-C8-hal 8&l koxy; WO 2005/123731 .

PCT/ EP2005/ 006493 87 R6 is Hor Cl-C8-alkyl; Wis a

2. gA‘&H%pQ&P]é 8f BHh@a le\éccpo)rdlﬁé tMidim 'f\\ln %ee\éﬁliélt Qrm\ ( /

erein I ndependent |y, or N, or Wis a
whereff oup of formul a (MW); Y, (W) Y-Z vvhere| n Yis,
I ndependently, Cor Ny and Zis N, O or S, or Wis a
Q graoobgmdodr f Of-Gu-alkylene) grobidp optinially @Wstlyuted\hyehdbgew is,
Jjndependently, C or N and Zi sOorS Xis -S2-,
R' are, ingependsntly, 'R'y'l‘%'oge“ S eRE-Al kyl )- or a

P B gy S5 SRR L BBk 59 vl
adbseﬁﬁbyu@aiiphe(ﬂczgrmrﬁ in free or salt form Qis a

bond and R2 are, independentl] H or I
R Che el hPlost oA RS aHf CrCielsgity iHogy Crics aky,

hat 00gRydr&lyafigr al kyl , Cl- CA-hal oal kyl, cyano,
C3- ClO car bocyclic group, Cl-C4-al koxycar bonyl ,

R‘Gihd Gf -aes Kipdepehdently) hal@snCC@stadsy; C1-Co-haloalkyl, a Cs-Crs-
carbocyclic group, nitro, cyano, C4-Cg-alkylsulfonyl, C4-Cg-alkylsulfinyl, C4-Csg-
alkylcarbonyl, C;-Cg-alkoxycarbonyl, C4-Cg-alkoxy, C4-Cg-haloalkoxy, carboxy,
carboxy-C,-Cg-alkyl, amino, C4-Cs-alkylamino, di(C4-Ce-alkyl)amino, SO,NH,, (Cs-
Cs-alkylamino)sulfon);I, di(C4-Cg-alkyl)aminosulfonyl, aminocarbonyl, C4-Ceg-
alkylaminocarbonyl, di(C4-Cs-alkyl)aminocarbonyl or a 4- to 10-membered
heterocyclic group having one or more heteroatoms selected from the group
consisting of oxygen, nitrogen and sulphur;

R®is H or C4-Csg-alkyl;

W is a C4-Cys-aromatic carbocyclic group or a 4- to 10-membered heterocyclic group
containing at least one ring heteroatom selected from the group consisting of
nitrogen, oxygen and sulphur;

X is -80,-, -CHy-, -CON(C;-Cs-alkyl)-, -CH(C4-Cs-alkyl)- or a bond,

m and n are each, independently, an integer from 0-3; and

pis 1.

3. A compound of formula (I) according to Claim 2, in free or salt form,
wherein
Q is a bond;
R'and R?are, independently, H or C4-Cg-alkyl;
R%is C4-Cg-alkyl;
R*and R® are, independently, halogen, C4-Cg-alkyl, C4-Cg-haloalkyl, a Cs-Cys-
carbocyclic group, nitro, cyano, C;-Cs-alkylsulfonyl, C;-Ce-alkoxycarbonyl, C4-Cs-
alkoxy or C4-Cg-haloalkoxy;



or Cl-C4-hal oal koxy; R6 is Hor Cl-C4-alkyl; Wis a
group of fornmula (WAl) or (WA2) as defined in Claim2,
wonroosxesmsia group of forrmula (W) as defined i RCUERRIVS/006493
2; WD 2005/123731 PCT/ EP200&7/ 006493 88 X is -S2-,
-CH2- or -CH(Cl-C4-alkyl)-; mand n are each,
b an integer fromO0-3; and pis 1. 5 A
R ng?gﬁg %Lk rding to Caiml selected from

-aB0dy bf BBk w,;) of (W
I—L-;?r?r orI)Io[ 2r bm/})l di n- ?3 yl')-acetic acid;
[1-(3, 4- ro- benzyl) - 2- met roI o[ 2, 3-b] pyr

(Waz)

(Y
i di n-3-y ;
[ 2- Met hylAl- (/ met ﬁwﬂqben%) e

H- pyrrol o] 2A3-b] pyri din-3-yl ] - ac Ic &acid;
[ 1- (4- Chl oro-benzyl) - 2- et hyl -

whiereir A ¢d, dfd2p8ndidnitlyy Cadr N; 8r vl ] - acet ic acid;
[ 1- (3- Cyano- benzyl ) - 2- et hyl -

V\Hs pygroap of Brrdulk])(Wk):i di n- 3-yl ] -acetic aci d;
[ 1- (3-Chl oro-benzyl)-2-nmet hyl - 1H pyrrol o[ 2, 3-b] pyridin
-3-yl]-acetic aci d;Y/[ (4- Cyano- benzyl) - 2- met hyl -

H pyrrol of 2, 3- b] pyriyei ny3-yl ] - acetwg aci d;
[ 2- Met hyl - 1- (3 met hyY=benzyl )-1
Mrolo[Z -b] pyridin-3-yl]-acetic ‘acid;
-Met hyl -1-(3-trifluoromnethyl-benzyl)-1
I—l-Yp5$r¥"'€PB€fr®eﬂﬂﬁb]Cp9"rNoﬁ'}¢3 yl]- acetl c acid;

[lzlefhlaepsoorbenzyl) 2-met hyl -
H pyrrol o] 2, 3-b] pyri din-3-yl ] - acetlc aci d;

2- net hyl -
F&%gf@%‘%%ﬁ%@%%ﬂr? di nrrg y?/] acetic acid;

[2-Met hyl -1-(4-trifl onet hyl - benzyl ) -1
H pyrrol o] 2, 3- b] pyridi n73=xl ] - aceti c acid;
[ 1- (3- Fl uor o- benzyl ). I-1 (w,)
H pyrrol o[ 2, 3-b] pyridin -acetic acid;
L? (3,4-D fluoro-benzyl)-2-nmethyl- 1

B rol o[ 2,3-b] pyridin-3-yl]-acetic acid;

[&%ﬁﬁ%én&eﬁﬁ;{)@&ﬂ(' arenzyl) -1

1i)yrro pyridin-3-yl]-acetic aC|d
[ gL 19 oro 3-net hyl - benzyl ) - 2- met hyl -

LRSS R D e o TV %ﬁmd;
m"zkrfEinT el e%{cﬂ lﬁd@ﬂé?ﬁﬂéhl‘w Bn %é‘%&rf@ﬁﬂ)%caﬁ’&' d;
[1-(3-Chl oro-4-fluoro-benzyl)-2-methyl-1

pispyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid,
[ 1- (3-Fluoro-4-trifluoronethyl-benzyl) - 2-rrethy|-

1
AP eES o B i S I B bffsan ofn (4 ©
Q]ié—lamghaol o[ 2, 3-b] pyri di n- 3- yI] acetic aC|d [ 1
- (2-Fl uoro- benzyl) - 2- net hyl -

Rang/Rt are pihdessrispijy, |I-UorrG133wl]<ylacet ic acid;

R%is C4-C4-alkyl;

R*and R° are, independently, halogen, C;-C,-alkyl, C;-C,-haloalkyl, cyano,
C3s-C4o-carbocyclic group, C4-Cy-alkoxycarbonyl, C4-C4-alkylsulfonyl, C,-C4-alkoxy
or C4-C,-haloalkoxy;

R®is H or C4-C,-alkyl;
W is a group of formula (Wa1) or (W,,) as defined in Claim 2, or

W is a group of formula (W,) as defined in Claim 2;



[2-Methyl -1-(2-trifluoronethyl-benzyl)-1
H pyrrol o] 2, 3-b] pyridi n-3-yl]-acetic acid,
w 20582081 hoxy- benzyl ) - 2-net hyl - 1 PCT/EP2005/006493
H pyrrol o[ 2, 3-b] pyri di n- 3-ydg] -acetic acid; WO
2005/ 123731 PCT/EP2005/006493 89

x[}'-%pyrzr %Q‘FZ %.illj% énﬂﬁéhzl ] 1acetl c acid;

n{a’hdwbér’exéac& nﬁdepamamﬂly ahiwtbgerlfidnpe3t ah®|[ 2, 3- b] pyri di n-
yl]-acetic acid; [1-(4-Mthoxy-benzyl)-2-nethyl-1
PH‘pyrroIo[ZSb]pyr|d|n3yl] acetic acid; [1-(2-M

et h oxy-benzyl)-2-m ethyl -
1H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid,
[2-Methyl -1 -(toluene-4-sulfonyl)-1
5. HApsunipduad 2ccbrihgys Crinm4 3elgttbd &omt i ¢ acid;  2-Methyl -1
-(4-nitro-benzenesul fonyl)-1

REI ten s frt e ante LR
[1-G, ﬁfﬁ%ﬁi&rglb%h%%f’% ! ég-iu&r?ol]@{z kﬂgﬁ%dﬁhg‘&l] Oalkjetic acid:
R I g

s R 12 S P Y g Pe c

o BRSPS AR S o
R R T S e e
e AT e

[2- MJ‘Z)E Zé}é} ﬁﬁsa ?g{-{ ﬁ‘} rBréﬁr% i@ﬁ&h'fyl?&ée‘i’:c alei:

[2- Me‘ﬂ‘z@-\f é'ﬁ iRlo rﬁeth}lpaéfnh jiyg'ﬂoiff‘fﬁtb’.@fﬂaﬁéjyl] _bdetic acid;

UOfO enzenesu

[1-4- F?B%%ﬁé}lzg%%oﬁgmk%ﬂ g“@? %}%Pl})%&%m ﬁa&‘?r rol of 2, 3-
[1-(2- @LBYJ bé‘hﬂ/rﬂz ME]?@P?M}:E/W@B;??; b}p)yndm ){l]nacetlc acid;

Met hoxy- bénzenésul T ony

[2- Me'fhfﬂlyﬁﬁ-‘?ﬂlfﬂo?orﬁ”etm'l BRI HibyRolld, 3 @ﬁﬁ/ﬁﬂﬁ 339] Qﬁetlc acnld

f 1 'uor onet hoxy- benzenesul f onyl)

[1-(3- Fu@bb%éﬂz?[)-@ rﬁet'ﬁlleWJp?ﬂr&bé'yb]byl@d?ﬁ%Lﬂ é&‘éb@' aC|d

oro- 2- et hyl - benzenesul f oyl ) - 2-nethyl - 1

[1-(3, J[l'l'[jﬂ‘%(fol‘dlb@rﬂz%l)Bz -RyI- miwrram;d 3 bgﬁﬁalhfs Ya}:ééiauc acid:

| or o- benzénesul f onyl)

[2- Mdﬁfmygn%aﬁ@&nwlpyniﬁrrsmpzyblpyﬁaaﬁist;ﬂ] é’é‘étu@ acid;

ano- benzenes ul f onyl

[1-(4- Fh.l@bbf-ﬁ -etthyt-bSnBH)PAFricthyn1 B %yhbrogg-fbﬂﬁnaﬁlﬂyliacetlc acid;
1- (2, 5-Di chl oro-benzenesul fonyl) - 2- net hyl

1-(3-FhuBMLA ey 203 Frieghy1 B=pyrbrofi; 81bi gy riaipl 3l

[ (3[ B%bt 46%5%hl girﬂg%enzeyﬁesu%yf%ny gﬁrr;e?hyw] Ia?—?-tlgyarc Irdol o[

[1-(3-8hBrdl-pMbro iz -2l rhetA gietH- 93(1%1@[@,3 blpyridin-3-yl]-acetic acid;
(1- Benzenesul f onyl - 2- met hy

[1-(3- Hubrsou olfiabdntinfpghzi-Pridthyli-i Haseolof2, axbl]@ndm 3-yll-acetic acid;
[ 1- (4- Chl or 0- benzenesul fonyl ) - 2- net hyl -

[1-(4-Ehyo-8-@ifRbrordethy iehizgl)-R-ntethy 1 +Hagetdldf2, acb]pyndm 3-yll-acetic acid;
(2-Methyl -1 -pyridin-3-ylnethyl- 1

[1-(2-Flupor beriz0i)-2rdeth IPyH-bdirdlo[2; 3¢ blpyredie Biyi]-areticlacid;
(2-Met hyl -1-pyridin-2-ylmethyl - 1

[2-Melhyp ¥ +(2-triflubibrdethy ehizg)-nHPyprbib[2as-6Jpy fdiad-gj-acetic acid;

[1-(3-Methoxy-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl}-acetic acid;



WD 2005/ 123731 PCT/ EP2005/ 006493 90 (2- Methyl -1
-pyridin-4-ylnethyl -1

weékmsriesiso[ 2, 3- b] pyri di n-3-yl)-acetic acid; PCT/EP2005/006493
1- (3- Chl oro- 4- net hyl - benzerf®sul f onyl ) - 2- met hyl - 1H pyrr
ol o[ 2, 3-b] pyridin-3-yl]-acetic acid,

e FRRC RO e g ey )
[}Mé@ﬂ (ﬂg}he? eﬁ‘nyflgl wbﬁr&sn@aﬁmgwaceac gethy! -1

pyr ridin-3 acet’ic acid

l -1
ek S e

0-4-f 1 uor o- benzenesulfony met yI 1H pyrr

[1-(2- L{leﬁlozy@eﬁgry&yz -3 ERYrolal e Srhdpvaiding:- 2II] acetlc acid,

My ieHeap 2 giefgﬁ?@??fgﬁyfﬁr%&fg«?ﬂ]b‘?f%sn Yriheetio acc

2 Mol 4 Bha e RO T %ﬁ'ﬁ'oﬁ Apyidianijacetc acid

- Metfi R o0 oAl BT o Moy o<t acld:
-l beap e oy sgrT %ﬁﬂﬁ#wqo’?(ﬁ%@féev@m et acic;
[--59t qpﬁer@eg}?ﬁu@éﬁﬂ}? %@ﬂ(y}') m{f@rﬁé%wlfw difheetl 2eid:

$ tri fI

[1-(3- ﬁ-?m? psn@[ngsug Iggrrpea Wr]ro g[ée:{ ﬁ)]eyréddn 8 -ylJacetic acid,

- M%m&zWaoﬁ%ra%h@ﬁoeenge%%auwm LA S e e
[1-(4- M‘iﬂsﬁﬂr@oﬁ”g?%" %8%%%{%%{?@ S%WLIQlpy%'&gtg%%)]'py%din-S-yl]acetic acid,;
[1 -(3-&\/&#%{@ %gr?%{r%ﬁ ﬁlﬁ‘og]yh %n\%pﬁp EH %ty?rgllogf Q—é!p&lfigih@)slj%egﬁégki&y r
s e

o G BSR4 A s
STk AT RIS AR i o

A BB i
[1-(4 E)J)(/)E()r o%tH%O%g%g?%é}?’fé gﬁ?e]@l]%ﬁ e&)?ﬁé'lo;%,lggﬁﬁﬁrf‘aﬂs-}l]-aceﬁc acid;

[1- (3@%)}%% ?ﬁ%gl%ﬂgﬁ y?ﬁ%ﬁr}e%m&iw g)ty E)gé @—ghﬁyilidin-&yl]-acetic acid;
[1 (Z@Tolyg?a%%(ie[n% ngﬂ)yl?%@ rﬂ@thgrﬁll'lp%i’&é(ﬂz):? -5 r|d|n g -yl-acetic acid;

r acetl

[1-(3 Eygr‘} 5o, %E‘lg L%E)E?% b%m%thzefm}ﬁyrfélo[z 3- b]pyndln 3 yI] -acetic acid;

acetic ac

1-(2, @B% ot G-BérarenBSd TOEW Q%étﬂg’ﬁﬂ??%m%{z[31b]p§n?d|r4t3f§l]fa{cetlc acid;

uor o- benzenes ul f onyl )

[1-(3, lZI"Eﬂ%’HI&%l tfgngeﬁesQ]fW)Léihﬁﬂ%fl W—Ilpy%%ﬁ s b;iﬁhgm -3- ¥]I] acetlc acid;

met’hyl - benzenesul f onyl

(1- Béﬁzpaisﬁﬁéé@hy 2. n@etﬁium by*mno[é yb]bymsiyga@&iccac.d ( 1
[1- (4J¢hW6Jb@hz‘%[n%s§foNII?—)2[mgﬂh9r 1?H )Sklr)rola&@-blﬁylﬂﬁh-@ yl]-acetic acid;
(2-Methyl-1-pyridin-3-ylmethyl-1H-pyrrolo[2,3-b]pyridin-3-yi)-acetic acid;

(2-Methyl-1-pyridin-2-ylmethyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid;



(1-furan-2-yl nmethyl - 2-nmethyl -1
H pyrrol o] 2, 3-b] pyridi n-3-yl)-acetic acid,
w4ehkemo- 1- (3, 4- di chl or o- benzenesul f onyl ) - 2- RETEPR005/4006493
H pyrrol o[ 2, 3-b] pyri di n-3-y0] -acetic acid;
[1-(2,5-D net hyl - 2H pyrazol -3-yl nethyl )-2-nmethyl - 1

(2-MeFﬁfﬂ1¥gfyﬂhﬁ[4ﬁ%lﬁL yl-ﬁ)‘l"ﬁﬁro\o[@33)']Wrbma$?|§-b€etﬁ:‘%\d?ﬂ

i soXazol ["met hy 2-methyl - 1

1-(3- C'fflﬂd%féf ﬁﬁleﬁ{ygbé'niéheéﬁlfoﬂgmﬁmé‘thi'l WWW&O[@@Qpyrdlr??;l\@-acetlc acid;

5-me trifl uoromethyl-fu ra n

[2- Meﬁ'%zlﬂyl()l Trlfmo%r?&hijlfﬂe‘hﬁgnes%ﬁ&]wy‘f H—gyr‘ﬁolg[‘ZYJ b]ﬂ/lﬁl@-@-ﬂ a’t‘éhg acid;

net hyl -i soxazol

1OBLA-DRb DeRzdHeRMIFd ) D-Pedti-1 Apetrble[ 228 bEbyridiA-3-yI]-acetic acid:
e dﬂl} -Di rre%ﬁyz t hi azrgl) 5- )?myrret%ﬁ ' 2[ met ﬁﬁyn "> Vlracetic ac

2-[1- (BHFD’ Eﬁl@i%&z@n@ﬂ%hylﬂﬂfmefihwlﬂf }W?Qild[z 3&5}ﬂ)ﬁbd|n 3-yl]-propionic acid;
('1- Benzof ur an- 2- yl net hyl - 2- met hyl

[1-(3-@(5{ %lgglleﬁ@%zg%%x&hgilgz gie}ghyy?ljﬁlc ﬁr@for@g b?riyrldln -3-yl}-acetic acid;

H pyrrol o[ 2, 3-b] pyridin-3-yl}-acetic acid; [1
[ -(4-69&1&b@h&hbwlmntuﬁaméthyl-11—I-pyrrolo[2,3-b]pyridin-3—yl]—acetic acid;
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid,

b e st et Lhihrn yacsc o

(4- Et hanesul f onyl - benzyl)-2-methyl- 1
[2- Melthymy¥(Bdﬁlf0{oﬁorﬁetb]>mbénﬁeneé]ﬂfph?l)—aHGgiy'rroloéa;ii-é]pyridin-3—yl]—acetic acid;
[ 4- Chl oro- 1- (4- et hanesulfonyl benzyl ) - 2- met hyl -

e AL PR SRR oot o
H py

rrol o[ 2,3-b] pyridin-3-yl]-acetic acid;
[1-(2- pyamo&bMGnesuj@nzlyQ)mchylekl-hpyrrcm[2 3-b]pyridin- 3-yl] -acetic acid;
H-pyrrolo[23b]pyr|d|n3yl] acetic acid;

[2-Me[t%l ﬁe't hypmgenzye{n?g%ésﬁg?%)) Jiy-A A phrolo 2 3- f)]gﬁmdln 3-yl]-acetic acid;

yridin- 3- acetic aci
3-(3- @e!bewnmthﬁﬂe@a%wl)wmmﬂ t3rb]myr@mhwlmvbﬁumny—zzcafaewc acid

pyrrolo[2 3-b] pyridin-3-yi]-acetic acid;
meth%'e%te?dﬂ or 0- 4- et hanesulfonyl benzyl)- 2-met hy - 1

yrrol of 2, 3 b] pyri di acetic aci
[1 (3 ohenzenpent @ﬁ)@ggget@%{t@gyrr@g& 3- b]pyrldln 3-yl] acetic acid,
[ 1- (4- Et hanesul fonyl -2-trifl uoromnet hyl -benzyl) - 2- net hy

[1-(2, ‘S‘EﬂcﬁrerMﬁlbﬁlhér{ezii Sulfdnpy2Lebth &Hb}n@l@?ﬁd-b‘jpyﬁcﬁh-é;yl]-acetic acid;
- Met hanesul f onyl - benzyl ;l

N ACEER RO A T

H pyrrol o[ 2, 3-b] pyridin-3-yl}-acetic acid - Enantioner
[1-(3, Q-Iﬁémbr&behiene(sﬂﬂfcbfbﬂ)tmﬁ\%ﬂiyl fl HipytrolEZ-YipyridinBeyipydetit acid;

H pyrrol o[ 2, 3-b] pyridin-3-yl]- acetic acid;
[1-(2,3-Dichloro-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid,
[1-(3-Chloro-4-fluoro-benzenesulfonyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yl]-acetic acid,;
[1-(3-Fluoro-4-methyl-benzenesulfonyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yl]-acetic acid;

[1-(2,4-Difluoro-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl}-acetic acid;

[2-Methyl-1-(pyridine-3-sulfonyl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;
1-(4-Chloro-phenyl)-2-methyl-1H-pyrrolo[2,3-blpyridin-3-yl]-acetic acid;



[ 6- Chl or o- 1- (4- net hanesul fonyl - benzyl )-2-nmethyl - 1
H pyrrol o] 2, 3-b] pyridi n-3-yl]-acetic acid,
wp@eBhkemno- 1 - (4-nmeth anesul fonyl -2-trifl PCT/EP2005/006493
uor onet hyl - benzyl ) -2-m et hyd!- 1
H pyrrol o[ 2, 3-b] pyridin- 3-yl]-acetic acid;
[1-(3, Af_plf%wFénz%né&lf@%&l')%l-m&h‘%lbﬁmfﬂ*cflb[élpb]p%d{rh-ﬂqﬂ]tﬁﬂeilc dcid;

yrrol o[ 2, 3-b] pyridin acetic acid

] 03 B 4HI9m¥lo)2, 20BN 3-yILacetic acid;
[-¢4- émgf/or?g#égﬁﬁ Sn%@ﬂpéégﬁqyﬁ%ﬁsn? acg? [ cOI aci ph ijace e as

diwayliyacétigatiay! -
(- Fu%ﬂap:f/r Pﬁ}g[ 29@&&?%??%?&38%@3}?%\(26 ?yc))aac;u v

(1rt me%%wrzzm%v%% HRraLe: o MR
[4- Chgqf?ﬂ/ 1 5F‘&5‘Fé ’%Abcﬂg‘g%'%)sd‘ﬂﬂ”@é r&’ﬂi’f’)%’"g[jqf%1;3-]b]pyridin-3-y|]-aceﬁc

acid; [ 1- (3- Fl uor o- 4- met hoxy- benzyl ) -2-nethyl - 1
H pyrrol o] 2, 3- b]pyrldln 3-yl]-acetic acid; [1

[1-(2,5-AméEthyioz/@-pBrazeL Boetingrz-yrethy21 Aedyimplof2, 3-b]pyridin-3-yll-acetic acid;
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid;

- SR o RzR S S ??é?vrﬁ%[%ﬁ]bl%gﬁr%-vgacaﬂc aci

[ 1- (3- Cyano- 4-fl uoro- benzyl) 2- et hyl -
[2- Melthyn}yr(ﬁmhelh{d Btribli@ymethyhiudary-Blyiraetbyl)- ¢Ha:{yrr@|o[:g 3-biy2idiB-Jryl]-
5-fl uoro-benzyl)-2-methyl- 1
acet'ﬁ—?%‘irrol o[ 2, 3-b] pyridin-3-yl]-acetic acid; [1 -(4-Ch
| oro-3-meth oxy-benzyl)-2-methyl- 1
[2-Melthybyt+(5-oheth;iSoxak piy3-yidiethyB- WH-pyradelRi eblawriidin-3-y!}-acetic acid;
[ 1- (4- Met hanesul f onyl - 2- net hyl - benzyl ) - 2-met hyl -1
[1- (2 O)E({r;%ﬂéof? %{P%ﬁ;g?%@%&{-#ﬂ&%ﬁd[ﬁ3‘%"jbﬂrdm § nakdidcia;
H-pyrrol o[ 2, 3-b] pyri di n-3-y;ﬂz-acet ic acid; WO
(1-BepogeranZ3yI8EtRER EFDPOE 006 ,3-u9ymd1n-3—yl)-acetlc acid;
- (2- Met hoxy- benzyl ) - 2- net hyl -

{11 -{%@K}%Fcﬁéﬁé@l)&}ﬁ%ﬁl—ﬁéﬁ?w - AL Wrﬂokf[‘@ Q-W];?y @H-ﬂyl} acetlc] ac:lld

| uor'onet hyl - phenyl)
[1-3,5t ?ch;r? %Wg’rﬁglpghrgnﬁgz stbgpt mﬂn ﬁgﬁéééac%lod
pyrrolo[ 2,3 yridin acetic aci
[2- Eﬂ{yti f(&irqfhwmﬂBWé@nwlbﬂVrnyﬂﬁlé%ﬁ@jbl@mﬁm yllza?ﬁ*étcrﬂﬂd 1

H pyrrol o[ 2, 3-b] pyridin-3-yl }-acetic acid,

f L
4 oy BE o o

[4-Ch5.q;rm(} r(ﬂgpgb;n%rukﬂwu ?xleagﬁ)t g}ﬁﬂﬂ]y? ééé:t));rrg%égs %:Talyndln -3-yl]-acetic acid,

{2-Methyl -1-[1-(2-trifluoronethyl-phenyl)-ethyl]-1

[1-(2-BhRYs-8Ghéthanesulfbimybedzyl-Bmethyi- aﬂqiyrmlo@Z;de]pyndm 3-yl]-acetic acid;
[ 1- (3- Met hanesul f onyl - benzyl ) - 2- et hyl -

[1-(4- [AQP rx%@wﬁy)%-wg%{wl[l &?/bgqu%%)iping R § ﬁ] acetlc acnd

H pyrrol o] 2, 3-b] pyridi n-3-yi]-acetic acid,
[1- (4-Mbﬂ(a4=1eBtllfuml-baifmI@mahylmehyyl)-a-methyl—1 H-pyrrolo[2,3-b]pyridin-3-yl]-
rrol o[ 2,3-b] pyridin-3-yl]-acetic acid,
acetig %‘%et hyl -1-(4-[1, 2, 4] triazol - 1-yi - benzyl ) - 1
H pyrrol o] 2, 3-b] pyridi n-3-yl]-acetic acid,
[1-(4-Eihan3s ivngk 2-triflupenieatimg dehiybp-melrem Hgyriajd 8 ojpyridib-3-yil-acetic
acid'H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid,

[1-(2-Chloro-4-ethanesulfonyl-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl}-acetic acid,



[ 1- (3- Fl uor o- 4- net hanesul fonyl - benzyl )-2-nmethyl - 1
H pyrrol o] 2, 3-b] pyridi n-3-yl]-acetic acid,
wO2e(5A288an0- 3- et hoxy- benzenesul f onyl ) - 2- net hy PET/EP2005/006493

H- pyrrol o[ 2, 3-b] pyri di n-3-y42] - acetic acid; [1
- (3- Fl uor o- 2- net hyl - benzenesul f onyl ) - 2- net hyl -

[1-(4- Hrﬁ)iééd?ﬂoﬁ{d&:-ﬁﬂb&r@walm Berzyld-nRaft-18- pgerbra»{z 3-[b1pf/rld|n -3-yl]-acetic

no- 3- net hoxy- benzenesul f onyl ) -

acid; H-pyrrolo[2 3-b] pyridin-3-yi]-acetic acid;
[ 1- (4- Cyano- 3- propoxy- benzenesul f onyl ) - 2- nethyl

1-(4- l\h‘etﬁdtﬁés@nlf&h?—b@niy]l)mLMe&inH pyln]o’ro@zslumndm-gn -abétic aC|d

- (3- But oxy- 4- cyano- benzenesul f onyl ) nmet

(0 F’iﬁ%ﬁf B a-eRY P B 2atobR B Ef/r'fr@a@r%-grfyww&-aceﬁc acid -

Enantidriat 1 eddd:2, 3- bl pyridin-3-yl]-acetic acid;
[ 1- (6- Cyano- pyri di ne- 3-sul fonyl ) - 2- et hyl -

1
-l eS RS Ret E rdkRS E bl i 1
H pyrrol o] 2, 3-b] pyridin-3-yl]-acetic acid; W

aceticady/ 123731 PCT/ EP2005/ 006493 94 [1
- (4- Cyano- 3- net hyl - benzenesulfonyl) 2- met hyl - 1

[G-éhta?c%f{(%-%e%% ]uf? urR% E)%rqulé/ﬂ Zglﬁ\é Z)&Lrélr(]) nLlJnl-Ca-yI& a?ﬁtlc acid;

ethyl- 1 Hpyrrolo[2, 3-Db]pyri d| n- 3-yl ]- acetl c acid;
[6-Chloto-(54-Gyainaneaulfaryhastyfiuseomethpisadnzppginetaylri-pyrrold[2, 3-blpyridin-

3k {c*fﬁ{g&gho[ 2,3-b] pyridin-3-yl]-acetic acid;

| or 0- 2- cyano- benzenesul f onyl ) - 2- et hyl -
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid,
[2-Methiyl-( Z3-Cratioyl SHaberzatiazbledryloratiayit- Td-pyirglof2, Jrblpkisidin-B-yl]-acetic acid;
H-pyrrol o[ 2,3-b] pyridin-3-yl]-acetic acid,

[1-(4-{’_]?10‘023 I?UZ b@g?@rﬁé@gﬁéf 95.“— Lt'prﬁlmﬁ'og%ig-g,ﬁﬁfrimﬁl-&}l]-acetic

' pyrrolo ridi - “acetlc
acid; [ 1- (5- Chl or o- 2- met hoxy- benzenesul fonyl)-2- et hyl -
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid;

[1-(4- &ﬁroMaﬁf&yéﬁcﬂ-bén(z‘éﬁéﬁ%ﬁﬂ?—ZZﬁ@tH#lfﬂ{lﬂ*r}dlé{z 3- tgpyridin-3-yl]-acetic acid;
H pyrrol o[ 2, 3-b] pyridi h-3-yl]-acetic ac
eﬁ ano- 3-trifl uoromet hyl - benzenesul f onyl ) - 2- net hy
[2-M hyt T(ﬂ-ywlpggmﬁftban@u[g?wpp@ﬁ =Hi-pyrralolg chlpyri @-,3@/!] -acetic acid;
[ 1- (3- Chl oro-4-cyano- benzenesul fonyl ) - 2- net hyl -
{2- Mérhywﬂﬂ@r@b&aeﬂz@wyﬁw)d&dﬁzﬂj—ymwﬂ@ RId, &b gdm %%I}-acetlc acid:
me

|'or o- 3-f | uor'o- benzenesul f onyl

r i di n- 3- ti )

[1-(3- f'fg{%‘* R L TR LN S A e S

-1 Hpyrrolo[2,3-b]pyridin-3-yl]-
[1-(4- Fluoro 3-methoxy-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;
[2-Methyl-1-(6-trifluoromethyl-pyridin-3-ylmethyl)-1H-pyrrolo[2,3-b}pyridin-3-yl]-acetic acid;
[1-(3-Cyano-4-fluoro-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;
[1-(2-Chloro-5-fluoro-benzyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yl]-acetic acid;
[1-(4-Chloro-3-methoxy-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;

[1-(4-Methanesulfonyl-2-methyl-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl}-acetic acid;

[1-(4-Methoxy-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;



acetic acid;
[1-(3-Fluoro-4-trifluoronethyl-benzenesul fonyl)-2-neth
we@heds/1BBBYr rol o] 2, 3-b] pyridin-3-yl]- acetic acPdI/EP2005/006493
[ 1- (4- Chl or o- 3- net hoxy- benz®nesul f onyl ) - 2- net hyl -
H pyrrol o[ 2, 3-Db]pyridin-3-yl]-acetic acid,
[1-(2- [vl%tr(o%y %eﬁzﬂym%tmnmﬁw%[é BIBbyridhT- W?F]J%)ééﬂc]amd

rroIo[2 pyr|d|n3y -acetic acid

% oro-3-trifl uoromnethyl ben nesulfo )-2-ne
(MG e BTy R P SETOL2 ST G Vi acstc acic
[ 1- (3- Cyano- 4- nor phol i n- 4-yl - benzenesul f onyl ) - 2- net hyl

{1-[1- (ﬂCHowph@iwaLe’%hylpz-Wth&W%Z@Vﬁzsmayrﬁmﬁfa@m 95

b] pyri di n-3-yl]-acetic aci

-0t e RSl by ﬁb}vﬂlgﬁ-%ﬁthﬁﬁ%—"}ﬁ§'§ﬁ?—%b?'azi'ﬁﬁ-agﬁff acid;

- (4- Chl or o- 3-cyano- benzenesul f onyl ) - 2- et hyl -
1-(4-Fugrpr2-wiflodrdnizthy)-pymayt 23mathyl-1 Hayeblof2, 2bipyriding-ylPacetic acid;
compound according to any one of Clains 1 to 5 for use

- A USSRl e bR B2 A AR SPpa e

1to5 8. The use of a conpound according to any one
{2-Madfiy-aHAH Bgrifluoraméhylrphehd)-atny }{1&epwrrabo[d,8-tdpyrivid 8-y Brasatic acid;
for treatnent of a disease nedi ated by the CRTh2

[1-(3-[\/%@%%;98@(on I-be @99 etﬂgn-ﬁ.gg)ﬂas rbgg]?guﬁcgﬁ g:c)n]gac}eﬂc aey;

medi cament for treatment of an inflammatory or
[2-Medinyi-gr(ginitreberivi)t ihpyrpiel@iSchipwidin:-3aii-acei¢ aeidmat ory or
obstructive airways di sease. 10. A process for the

[1-(4-BfGREbBRAPID- ﬁ‘?‘et@P RIS LML Ay L hleRiel L ned in

aim1, i'n or “sa whi ch conprises the
steps of: ‘&ﬂﬁ for the preparation of conpounds of
[2-Metly-te(t 12 Aliare- 1?36 begzyl)-1idipyEoioly3-Plyridiatieyll-acstie @sid:
-COOR 6 in a compound of formula (1), wherein R6 is
[1-(3- @hro@zﬁhésmbne@rf@n;@be@w) RehettyR 1H- ldf%%—)b‘j’éf‘yri&nt-%yl]-@oeﬁc acid;
or e

and p are as herei nbefore define
reparation of conpounds of f rein IS
[1-(3- %UOF&4 énqgg}qanesulfonyngenz‘y -2-methy€1 qupyrrolglg,?;-bm%din-&yl -acetic acid,;
[1-(4-Cyano-3-ethoxy-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;

[1-(3-Fluoro-2-methyl-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;

[1-(4-Cyano-3-methoxy-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl}-acetic

acid;

[1-(4-Cyano-3-propoxy-benzenesulfonyl)-2-methyi-1H-pyrrolo[2,3-b]pyridin-3-yl}-acetic
acid;

[1-(3-Butoxy-4-cyano-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid,;

[1-(4-Cyano-3-pentyloxy-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl}-acetic

acid;
[1-(6-Cyano-pyridine-3-sulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;

[1-(2-Chloro-5-cyano-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;



reacting a conpound of formula (11) WD 2005/123731

PCT/ EP2005/ 006493 96 O R2 OR6 QR p (Il) (RA)mR3
wol2005/1BB73mherein R6 is C -C8-al kyl; and Q R , PREEPR®5/006493

R4, m n and p are as herei #before defined with a

conpound of formula (111) GX-W(R5)r, (I1l1) wherein

14 @y‘aﬁo—% h@tﬁw-%zgﬁés@ﬂfbfnyl)aﬂ%eﬁ@l 1Wpy¥roﬂﬂ?§J 3rb]|§Vri%ufi§-yl] algetlc acid;

erel nbef or e defi ned he prepar atl o
unds of fornula e| n
[t (4ﬁh'qr%-2|=i'%9r° érmfi’sbwrtk%ﬂzenewmﬂﬂ) %mqt}wlérkwrol%a tﬂpvrsim 3-yll-
acetidacigeacting a conpound of formula (1), where Rl is H
or C -C8-alkyl; and R2 is H, with a conpound of

146 SR bempe B e B R S 23T acet

acid;resul tant conpound of formula | in free or salt form
[1-(5-Chloro-2-cyano-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;
[1-(2-Chloro-4-cyano-benzenesulfonyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yl}-acetic acid;

[1-(2-Chloro-5-methoxy-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic
acid;

[1-(6-Chloro-2-methoxy-benzénesulfonyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yl}-acetic
acid,;

[2-Methyl-1-(thiophene-2-sulfonyl)-1H-pyrrolof2, 3-blpyridin-3-yl]-acetic acid;

[1-(4-Cyano-3-trifluoromethyl-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yi]-
acetic acid;

[1-(3-Chloro-4-cyano-benzenesulfonyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yi]-acetic acid;
[1-(4-Chloro-3-fluoro-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl}-acetic acid;

[1-(3-Chloro-4-trifluoromethyl-benzenesulfonyl)-2-methyl-1H-pyrrolo[2, 3-blpyridin-3-yl]-
acetic acid,;

[1-(3-Fluoro-4-trifluoromethyl-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yi]-
acetic acid,;

[1-(4-Chloro-3-methoxy-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic
acid;

[1-(3,4-Dicyano-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl}-acetic acid;

[1-(4-Chloro-3-trifluoromethyl-benzenesulfonyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yi]-
acetic acid;

[1-(3-Cyano-4-morpholin-4-yl-benzenesulfonyl)-2-methyl-1H-pyrrolo[2, 3-
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b]pyridin-3-yl]-acetic acid;

[1-(3-Fluoro-4-morpholin-4-yl-benzenesulfonyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yl]-

acetic acid; and

[1-(4-Chloro-3-cyano-benzenesulfonyl)-2-ethyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;

6. A compound according to any one of Claims 1 to 5 for use as a pharmaceutical.

7. Pharmaceutical compositions comprising a compound according to any one of Claims
1to 5.

8. The use of a compound according to any one of Claims 1 to 5 in the manufacture of a

medicament for treatment of a disease mediated by the CRTh2 receptor.

9. The use of a compound according to any one of Claims 1 to 5 in the manufacture of
a medicament for treatment of an inflammatory or allergic condition, particularly an
inflammatory or obstructive airways disease.

10. A process for the preparation of compounds of formula (I) as defined in Claim 1, in
free or salt form, which comprises the steps of:

0] (A) for the preparation of compounds of formula | where R® is H, cleaving the ester
group -COOR?® in a compound of formula (1),
wherein
R® is C4-Cg-alkyl; and
Q, R", R, R?, R, R®, W, X, m,n and p are as hereinbefore defined: or
(B) for the preparation of compounds of formula (I), wherein R® is C4-Cg-alkyl,
reacting a compound of formula (ll)
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N H

wherein

R® is C4-Cg-alkyl; and

Q, R", R%, R%, R*, m, n and p are as hereinbefore defined with a compound of
formula (i)

G—X—W—(R’), ()

wherein ’
G is a leaving moiety; and
R5, W, X and n are as hereinbefore defined; or

(C) for the preparation of compounds of formula (l),‘
wherein

R® is C4-Cg-alkyl;

R'is H or C;-Cg-alky!;

R?is C4-Cg-alkyl; and

p is 1, reacting a compound of formula (1),

where
R'is H or C;-Cg-alkyl; and
R?is H, with a compound of formula RAG,
where
R” is C,-Cg-alkyl; and
G is as hereinbefore defined; and

(i) recovering the resultant compound of formula | in free or salt form.



