WO 2005/ 123731 PCTI EP2005/ 006493 | ORGANI C COMPOUNDS The present invention
relates to organi c conpounds, their preparation and their use as
pharmaceuticals. In a first aspect, the present invention provides conpounds
of fornmula Ri -- B QR P (l) (RRARMR NN X " In free or
salt form \&?)ez?og?%s Is a bond or a C, 1C, o-al kyl ene grou%%%%ézmogﬁgél
substituted by halogen; Rl and R2 are, independently, H, hal ogen or

C -CB-al kyl, or RL and R2, together with the carbon atomto which they are

attached, forma divalent C3- | L& group; R3is H C -Ce-alkyl,
a C3-C, 5-carbocyclic group, C,%%?)gww&ﬁgﬁkoxy Cl1- CB al kyl,

C, - CB- hydroxyal kyl ; Raand R5 are, independently, hal ogen, C, -CB-alkyl,

C, - CB- hal oal kyhe prgses.inyeptiorcrgiatescty organiqpompounds, their, prepaxatinn and their use

C, - CB-al C, -C8-al kyl sul finyl, C, -C3- alkylcarbonyl,

C, -C3-al E%k@%ﬁagg%ficlzfl,s. C, - CB- al koxy, C, -C8-hal oal koxy, carboxy,

car boxy-C, - C3-al kyl, am no, C, -CS-alkylam no, di(C, -CB-al k?/I ) am no, SO2NH2,
(C, - C3-al kyl tra fifsh aspesiothe|presgnt ipvention pravides sampeundstab farmuladlyi nocar bonyl |

C, - C3- al kyl am nocar bonyl, di(C, -CB-al kyl )amgnocarbonyl or a 4- to

10-nmenbered heterocyclic group havigig one nore heteroatons selected from
the group consisting of oxygen, nitfoge&n sﬂ& phur, RBis H or
C -C3-al kyl;
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in free or salt form, wherein

Q is a bond or a C,-Cyg-alkylene group optionally substituted by halogen;

R'and R?are, independentiy, H, halogen or C;-Cg-alkyl, or

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

R®is H, C;-Cg-alkyl, a C3-Cys-carbocyclic group, Cy-Cg-haloalkyl, alkoxy C,-Cg alkyl,
C,-Cg-hydroxyalkyl;

R*and R®are, independently, halogen, C-Cg-alkyl, C-Cg-haloalkyl, a Cs-Cis-
carbocyclic group, nitro, cyano, C,-Cg-alkylsulfonyl, C,-Cg-alkylsulfinyl, C4-Cs-
alkylcarbonyl, C4-Cg-alkoxycarbonyl, C,-Cg-alkoxy, C4-Cg-haloalkoxy, carboxy,
carboxy-C;-Cg-alkyl, amino, C,-Cg-alkylamino, di(C4-Ce-alkyl)amino, SO,NH;, (C;-
Cg-alkylamino)sulfonyl, di(C,-Cg-alkyl)aminosulfonyl, aminocarbonyl, C;-Ce-
alkylaminocarbony), di(C4-Cs-alkyl)aminocarbony! 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 Cy-Cg-alkyl;

W is a Ce-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 -SO,-, -CHz-, -CON(C4-Cg-alkyl)-, -CH(C1-C'e-alkyl)- or a bond;
m and n are each, independently, an integer from 0-3; and

pis 1.



Wis a CB-C, 3-aromatic carbocyclic group or a 4- to 10-nenbered heterocyclic
group containing at |least one ring heteroatom sel ected fromthe group
consi sting of nitrogen, oxygen and sul phur, X is -S02-, -CH2-,

CON( C, - CB-ywbkd CH(C,-CB-al kyl)- or a bond; mand re each
Independentlﬁf), é:’)r{”ﬂﬁ% eger fromo0-3; ang pis 1. WO 2005/ Phgigiosoedss
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meani ngs: "Cp |ona s bstit used herein, nmeans the group referred
to can be g'ﬁ"‘? Wﬁ%‘y???mﬁb? ﬁﬁi‘ﬁ'ﬁ’]’”ﬁ\gé‘“?ﬂf“%ﬁy one or any conbination
of the radi cal s | |sted thereafter. "Hal ogen” or "hal o" may be fluorine,

chl orine, br ofOptionally subdiitoted”, as eked hérkin, meahsthe lyraup referned te barobe ne or
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sec- but ylther¢after.- but yl , straight- or branched-pentyl, stral ght- or
br anched- hexyl , straight- or branched heptyl or straight- or branched-octyl.

Pref erably, Crp s Pt ¥ as used
herei n, denot erl a” car toH(?)i;ocﬁa roup %g\r}lioﬁﬁ’e g}é‘“ﬁé‘ E%@%ﬁgﬁrgfeg%byf& ons, e.g.,
a rmnocybrormngpbdmnmmrrﬂwnmycl oal i phatic, such as a C3-CB-cycl oal kyI , e.g.,
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl cycloheptyl or cyclooctyl;

or aromati c, P X Qw@a.l | goctyl,

bi cycl ononyl |nc1S gﬁﬂ c#asnsf/'%rggﬁgm'ﬁg rbﬁgk@&@*‘ ¢lo ecyia (?ic Idi ng
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i ncl ude tbaan@hed:quo,Pr@fmabb, CnCoalkyl ig r-GaRyl. C1- C8- al kyl, Cl1- C3-hal o- al kyl,
Cl- C5- al koxy, C1-C8-al kyl carbonyl, Cl1-CB-al kyl sul fonyl, -SO2NH2,

(CI1- C8-al kyl a"'@ﬁ@%-caﬁiﬂc?éha)él'oupd'afs%e@ﬁer@irkﬁéﬂo?é@ é‘@érﬁbéyél‘tylrzr’ouﬁﬁhﬂﬁ&y bonyl ,
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cyclooctyl; or aromatic, such as phenyl; or a bicyclic group, such as bicyclooctyl,
bicyclononyl including indanyl and indenyl, and bicyclodecyl inciuding naphthyl. Preferably
the C4-Cys-carbocyclic group is a Cs-Cqg-carbocyclic group, e.g., phenyl or naphthyl. The
C;-Cys-carbocyclic group can be substituted with 1-3 substituents or unsubstituted.
Preferred substituents include halo, cyano, amino, nitro, carboxy, C4-Cg-alkyl, C4-Cs-halo-
alkyl, C,-Cs-alkoxy, C-Cg-alkylcarbonyl, C;-Ce-alkylsulfonyl, -SO,NH;, (C+-Cs-alkylamino)-
sulfonyl, di(C4-Cs-alkyl}aminosulfonyl, aminocarbonyl, C-Cs-alkylaminocarbonyl and di(C4-
Cg-alkyllaminocarbonyl, a C;-C-carbocyclic group and a 5- to 12-membered heterocyclic
group having at least one ring heteroatom selected from nitrogen, oxygen and sulphur.

"Ce-C1s-aromatic carbocyclic group”, as used herein, denotes an aromatic group
having 6- to 15-ring carbon atoms, e.g., phenylene, naphthylene or anthrylene. The Ce-
Cis-aromatic Qroup can be substituted with 1-3 substituents or can be unsubstituted.
Preferred substituents include halo, cyano, amino, nitro, carboxy, C-Cg-alkyl, halo-Cy-Cs-
alkyl, C+-Cg-alkoxy, Cs-Ce-alkylcarbonyi, C-Ce-alkylsulfonyl, -SO;NH,, (C-Cg-alkylamino)-
sulfonyl, di(C,-Cg-alkyl)aminosulfonyl, aminocarbonyl, C;-Cs-alkylaminocarbonyl and di(C4-
Cg-alkyl)aminocarbonyl, a C;-Cys-carbocyclic group and a 5- to 12-membered heterocyclic
group having at least one ring heteroatom selected from nitrogen, oxygen and sulphur,

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



" C6- Cl5-aromatic carbocyclic group”, as used herein, denotes an aronmatic
group having 6- to 15-ring carbon atons, e.g., phenyl ene, naphthyl ene or
anthryl ene. The Cs- Cl5-aromatic group can be substituted with 1-3

substi tuen e unsubstituted. Preferred substit ' e hal o,
cyano, am tr}?)ogén Itq?ic:zspcar boxy, Cl-CB-al kyl, hal o-Cl-C3- al ,Odé@@fal koxy,

Cl- C8- al kyl car bonyl, Cl-Cs-al kyl sul fonyl - S2NH2, (C1-Cral kyl am no) -

sul f onyl C m nosul f o am n carbonyl , .
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Preferably, oal koXy is -a koxy substituted by one, two or three
f1 uori ne bromipg Ay ehlorine AeMeri ne atons. "C,-CB-al kyl sul fonyl ", as used herein,
denotes C,-C8-al kyl as hereinbefore defined Ilinked to -SQ2-. Preferably

C, - C8-al kyl SU|"(f)100¥blkyl§ulﬁnylc‘hsaisléd’héréinf eénstes @ﬁ@@aglahmerermiekwé gefide@ny! .

"C, - C8-al kyl suf onyl " ed he (Ii a} e/ ? her ei nbef ore
defi ned linked to -SO2-. Preferably C1-Ca-alkylsulfony Is C1-C4-a|kylsu onyl, especially

methylsulfonyl.

“C,-Cg-alkylsulfinyl”, as used herein, denotes C,-Cg-alkyl as hereinbefore defined
linked to —SO-. Preferably C;-Cg-alkylsulfinyl is C,-C,-alkylsulfinyl, especially
methylsulfinyl.

"Amino-C4-Cg-alkyl" and "amino-C,;-Cs-alkoxy" denote amino attached by a nitrogen
atom to Cy-Cg-alkyl, e.g., NH2~(C4-Cq)-, or to C4-Cg-alkoxy, e.g., NHz-(C4-Cs)-O-,
respectively, as hereinbefore defined. Preferably, amino-C,-Cs-alkyl and amino-C,-Cs-
alkoxy are, respectively, amino-C4-C;-alkyl and amino-C-Cs-alkoxy.

"Amino-(hydroxy)-C4-Cg-alkyl" denotes amino attached by a nitrogen atom to
C,-Cg-alkyl and hydroxy attached by an oxygen atom to the same C,-Cg-alkyl. Preferably,
amino~(hydroxy)}-C;-Cg-alkyl is amino-(hydroxy)-C,-Cs-alkyl.

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



linked to -SO. Preferably C -CB-al kyl sulflnyl is C, -C4-alkyl sul finyl,
especially nethylsulfinyl. "Am no-C, -C9-al kyl" and "am no- Cl- CB- al koxy"
denote am no attached by a nitrogen atomto C -CB-alkyl, e.g., NH2-(Cl-CB)-

or to C, - %?élﬁgﬁ%{ysp g., NH2-(C -CB)-O, respectively, mﬁg&%&ggf ore

defined. Pre am no- Cl- CB- al kyl 4and am no- C, - C8- oxy are
respectively, am no- C, - C4- al kyl and am no- C, - C4- al koxy.
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" C1- C8- hareakspectivelyh Cnl-alkgieadiveyl, CiLCCalkakykarbonyCandCalGgnaloatkyicarbonyl.
Cl- Cs- hal oal kyl, respectively, as hereinbefore defined attached by a carbon
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Cl- Ce- al kgHgaic)e-afkgh-amMMbcadadydi ( Cl- Ce- al kyl ) - am nocar bonyl are
respectively, Ei ca” al kyl am nocar bonyl and di (Cl- C4-al kyl ) -am nocar bonyl .

"Di(C4-Cg-alkyl)amino-C4-Cg-alkyl" and "di(C4-Cg-alkyl)amino-C;-Cs-alkoxy" denote
di(C,-Cg-alkyamino as hereinbefore defined attached by a nitrogen atom to the carbon
atom of a C4-Cg-alkyl or a C,-Cg-alkoxy group, respectively. Preferably, di(C,-Cs-alkyl)-
amino-C4-Cg-alkyl and di(C4-Cs-alkyl)amino-C,-Cg-alkoxy are, respectively, di(C4-Cs-alkyl)-
amino-C,-C;-alkyl and di(C,-C,-alkylyamino-C4-C,-alkoxy.

"4- to 10-membered heterocyclic group containing at least one ring heteroatom
selected from the group consisting of nitrogen, oxygen and sulphur”, as used herein, may
be monocyclic or bicyclic, e.g., furan, tetrahydrofuran, pyrrole, pyrrolidine, pyrazole,
imidazole, triazole, isotriazole, tetrazole, thiadiazole, isothiazole, oxadiazole, pyridine,
oxazole, isoxazole, pyrazine, pyridazine, pyrimidine, piperidine, piperazine, morpholine,
triazine, oxazine, thiazole, quinoline, isoquinoline, benzothiophene, benzoxazole,
benzisoxazole, benzothiazole, benzisothiazole, benzofuran, indole, indazole or
benzimidazole. Preferred heterocyclic groups include piperazine, morpholine, imidazole,
isotriazole, pyrazole, pyrdine, 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-Cs-alkyl, C,-Cs-alkylcarbonyl, hydroxy-C;-Cs-alkyl,
C4-Cg-haloalkyi, amino-C4-Cg-alkyl, amino(hydroxy)C,-Ce-alkyl and C;-Cg-alkoxy optionally
substituted by aminocarbonyl. Especially preferred substituents include halo, oxo, Cy-C,4-



"Di (Cl-Cg-al kyl)am no-d -Ce-al kyl"™ and "di (Cl-Cral kyl )am no-C - Ce- al koxy"
denote di (Cl-Cg-al kyl)am no as herei nbefore defined attached by a nitrogen
atomto the carbon atomof a Cl-Cg-al kyl or a Cl-C8-al koxy group,

respecti velygo bispheiabl y, di (CLl-Ce-al kyl)- am no- Cl- Coal
di (Cl-Cs-ai kylz) asflngng- Cl- C8-al koxy are, grespectively, di (@4—”&%9@5(‘1?%93-
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monocycl igmims(hydireXyit,LC-alllgd. . furan, tetrahydrofuran, pyrrole, pyrrolidine,
pyrazole, imdazole, triazole, isotriazole, tetrazole, thiadiazole,
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t hi azol e, etpgt razol e, benzothi ophene, benzoxazol e, benzothi azole and
benzofurzﬁ‘n. The 4- to 10-nenbered heterocyclic group can be unsubstituted or
substituted. Preferred substituents include halo, cyano, oxo, hydroxy,

car boxy, ni tr dyheGtindomiula (1), mG¥-rCarea, ihgl toraisboatifuentsimaly bextheGamewral kyl |
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al kyl, Cl1-C4-al kyl carbonyl, hydroxy-C, - C4-al kyl, Cl-C4-hal oal kyl,

am no- C1- C4- alky) tﬁé?%s%@c‘?j _(d?aéépﬁagyérﬁép lgfdvﬂeg)é{:mpamfdgqﬂmh'\hlat(l)iir?free

specification and in the clains ow, unless the context requires

ot her wi ser salhfomomiereiBonpri se”, or variations, such as "conprises" or
"conpri sing- od to. i of .a stated integer

. W1l be underst v the_inclusi
or step or 8!’%%0'1 ?"ﬁﬁt‘ Q'eq?‘g’%&e ggq@pégﬁgﬁuyﬁ%ﬁftﬁg&’é&ﬁﬂ&q%n of any ot her
integer or RU&GR ard]itieBedentlif HRIcyeR br CRERRRy], shere in formula (1), mor n
are 2, the two substituents may be the sane or” different. Where mor n are

3, two or aRlamifR} togethebwith theeattonratgm bewbithethey arg attached, [forha divalent
C;-Cg-cycloaliphatic group;

R%is H, C4-Cs-alkyl, a C3-Cys-carbocyclic group, C-Cg-haloalkyl, alkoxy C4-Cs alkyl,
C;-Cs-hydroxyalkyl;

R*and R%are, independently, halogen, C-Cg-alkyl, C;-Cg-haloalkyl, a C3-Cys-
carbocyclic group, nitro, cyano, C,-Cg-alkylsulfonyl, C,-Cg-alkylsulfinyl, C,-Cs-
alkylcarbonyl, C,-Cg-alkoxycarbonyl, C,-Ce-alkoxy, C4-Cs-haloalkoxy, carboxy,
carboxy-C;-Ce-alkyl, amino, C;-Cg-alkylamino, di(C4-Cs-alkyl)amino, SO.NH,, (Cs-
Cg-alkylamino)sulfonyl, di(C;-Cg-alkyl)aminosulfonyl, aminocarbonyl, C4-Cs-
alkylaminocarbonyl, di(C,-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-Cg-alkyl;

W is a Cg-Cys-aromatic carbocyclic group or a 4- to 10-membered heterocyclic group
containing at feast one ring heteroatom selected from the group consisting of
nitrogen, oxygen and sulphur;

Xis -S0;z-, -CH2~, -CON(C,-Cg-alkyl)-, -CH(C4-Cs-alkyl)- or a bond;

m and n are each, independently, an integer from 0-3; and

pis 1.



may be different. In another aspect, the present invention provides conpounds
of fornmula (t) in free or salt form wherein Qis a bond or a

Cl- C18- al kyl ene group optionally substituted by halogen; Rl and R2 are,
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car boxy CI -Qisabend, ami no, Ci- C8 al kyl am no, di (Cl-Cs-al kyi)am no, SO2NHZ2,
(C1- 5‘%{4 su n - Cs- b{_yl ) am nosul fonyl , am nocar bonyl
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- CON( C1- CB- al kaikgxy, or CgoiddblogBeml; kyl ) - or a bond; mand n are each,

i ndependent | y, an |nt eﬁer fromO0-3; and pisl. WO 20051123731
PCT/ EPZOOS/BO‘BM CriCadiinot her aspect, the present invention provides

corrpounds éggmqpaof%rhuutv%?eom salt form wherein Qis a bond; R and

R2 are, independently,

ﬁ \q
ALA W) or Wy2)

wherein A is, independently, C or N, or

W is a group of formula (W,);

Y”Y‘§\
X3 W
wherein '
Y is, independently, C or N; and
ZisN,OorS, or

W is a group of formula (W}

Z
-

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

X is -S04, -CHg-, ~CH(C4-Cs-alkyl)-, -CON(C4-Cg-alkyl)- or a bond,;
"m and n are each, independently, an integer from 0-3; and

pis 1.

In yet another aspect, the present invention provides compounds of formula (1) in
free or salt form, wherein



R3 is GC-C8-alkyl; R and R5 are, independently, hal ogen, C, -C8-alkyl,
C, - Cg- hal oal kyl, a C9-C, 5- carbocyclic group, nitro, cyano,
C, -C8-al kyl sul fonyl, C, -C3-al koxycarbonyl, C, -C8- al koxy or Cl-CB- hal oal koxy;

RB is H or ywéobdkadnsy!: Wis a group of formula (W21) or % or Ad A
wherein Ais, independently, Cor N, op Wis a group of"‘?ﬁ‘#ﬁﬁ%’" %ﬁ)); Y K

(W) wherein Y is, independently, Cor Ny and Zis N, O or S, or Wis a
group of foxnul ) Z ft~ wherein Y is, independently, Cor N and
ZisOorS; X P28/ ZcoHe-, -CcH(CO - Ce-al kyl)-, -CON(Cr-CB-al kyl)- or a bond;
m and n ar eRERER2 ak) HRIRBBARIMNIY H 0PO,-CARGEr from0-3; and p is 1. In yet

anot her aspect, the present invention provides conpounds of forrmula (1) in
free or salR%i§ Gk@y-aldgler ei n WO 2005/ 123731 PCT/ EP2005/ 006493 7 Qis a bond;

Rl and R2are, independent Ig, H or Cl-C4-al k){l :
R*and R® are, independently, halogen, C;-C4-alkyl, C-C,-haloalkyl, cyano,

C3-Cio-carbocyclic group, C;-C,-alkoxycarbonyl, C4-C,-alkylsulfonyl, C;-C.-alkoxy
or C;-C4-haloalkoxy;

R®is H or C;-C,-alkyl;
W is a group of formula (W,) or (W)

ﬁ \jl
A\A A (Wey) or (W)

oneAis CorN;:and

wherein

the other two are each C, or

W is a group of formula (W)
Y.

Y N
»e;__?\ w,)

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

Xis -SOZ-, -CHgy-or -CH(C1-C4-aIkyI)-;
m and n are each, independently, an integer from 0-3; and

pis 1.

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



R3 is Cl-C4-alkyl; R4 and Re are, independently, hal ogen, Cl-C4-alkyl,
Cl- C4- hal oal kyl, cyano, C3-C10-carbocycllc group, Cl-C4-al koxycarbonyl,
Cl- C4-al kyl sul fonyl, C1-C4-al koxy or Cl-C4-hal oal koxy; Re is H or
Cl- 4- al kyI group of formula (W1) or (W3) r~ (

wherein one 0%/?23%31 N, and the otheg two are each C Pg\éosé)wggroup of
forrrula (V\b) ~Y(V\b) V\/nereln Y is, independently, Cor N, and ZisN CorS; X

S CH(CL-C4-a c%% % m and. n are each, i ndependently, an
i nt eger PF'Sn’i'"(ﬁ'Qgc'da“FHPh“HFéc'ﬂ Ph pBorigacid and prganis apidste.g. APhaliesent i nvent i on

provi des n-fdabcérb@(yﬂéﬂmdg saci:adieahiaGedf acetie éﬁﬂ'cﬁpﬁdn}rlabéllcadﬁﬁ #pheMBacetic
af orenent i gned r.ee. or manuf acture of a

L A HE; PR 3o, GeHlerBARetB ACk PSS A NBRUaTac BioPoBBAGRANn
parti cul atdykc adid; lanblhammm&y aaas cshem asuat:tﬁc/mabnﬁwwd GlUEems acid Sakhdetiand

| somers Many, th e conpoungs ent r are capabl e of
f or mi ng éE'BdtaRaJ n@ﬁlaﬁ 'ﬁlaﬁ' ff”érllu Pr&g'&?f:(dcé?ﬁilm pt abl e aci d
addi t i onfissdricacid, ahwmmawtmﬂaiclamdamaramcabidesmbm aefidirisuedinis akils of the

conmpound of for ncI t hose n|c aci ds,.
OO O B b Sl 38 peb %5 S by RO 851 Sl i
PCT/ EPZOQEihMﬁlla?aroxy acids, such as o-hydroxybenzoic acid, p-hydroxybenzoic acid, 1-hydroxy-

naphthalene-2-carboxylic acid or 3-hydroxynaphthalene-2-carboxylic acid; and sulfonic

hydrohal ic

acids, such as ethanesulfonic acid, ethane-1,2-disulfonic acid, 2-hydroxyethane-sulfonic
acid, methanesulifonic acid, (+)-camphor-10-sulfonic acid, benzenesulfonic acid, naph-
thalene-2-sulfonic acid, naphthalene-1,5-disulfonic acid or p-toluenesuifonic acid. These
salts may be prepared from compounds of formula (I) by known salt-forming procedures.

Compounds of formula (1) which contain acidic, e.g., carboxyl, groups, 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 metai salts, such as sodium, potassium, magnesium, calcium or zinc
salts; or saits 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 fromethamine. 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 (I} 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),



8 acid; nitric acid; sul phuric acid; phosphoric acid; and organic acids,

e.g., aliphatic nonocarboxylic acids, such as formc acid, acetic acid,

di phenyl acetic acid, triphenylacetic acid, caprylic acid, dichloroacetic
acid, triflggr Lc acid, hippuric acid, propionic aci utyric acid;
al i phatic Hygﬁgﬁésggfds, such as lactig acid, citric aci@hﬁgﬁﬂ@%WF $aci d,
mandelic acid, tartaric acid or nmalic acid; dicarboxylic acids, such as

adi pic acid, aspartic acid, fumaric acid, gbutanic acid, maleic acid,

mal oni ¢ aci d, sebacic acid or succini£ acid;|] aromatic carboxylic acids, such
as benzoic acid, p-chlorobenzoic gcig, dr nieqQtinic acid; aromatic hydroxy
aci ds, such as o-hydroxybenzoi c ag¢i d{ ydr ox@fenzoi ¢ acid, 1-hydroxy-

napht hal ene- 2- carboxylic acid Oly <hydr oxynapht hal ene- 2- carboxylic acid; and
suffonic acids, such as ethanesul¥{ ogf c/aa d, ethane-1,_2-disulfonic acid,

2- hydr oxyet hane- sul foni c £d t hanesul f oni ¢ aci d, dn)-canphor-lo-suffonic
acid, benzenesuffoni grfcl ene- 2-sul foni c aci d,

napht hal ene- 1, 5- di sul f ohi r p-toluenesul fonic acid. These salts may
be prepared from conpounds Mf fotnula (1) by known salt-form ng procedures.
Compounds of fornmula (1) which com%m#ﬁuégidic, e.g., carboxyl, groups, are

al so capable of formng salts with bases, in particular, pharnmaceutically

accept abl e ba%\gfe ﬁ”ig@r(.‘;%_—sal rmmgﬁ'ggwl%?g'Ij@nﬂq.ltq'?d%rggpl e such salts

include netal salts, partic [ or"al'kal’i ne earth netal
salts, such aderibeiaie dpfineds®i um nagnesium calciumor zinc salts; or salts
wi th ammoni a or pharnmaceutically acceptabl e -organi c ami nes or heterocyclic
bases, such aggpeinei éﬁtiorhﬁ%éﬁagbhﬁ&of%rﬁhﬁqn%ﬁéﬂeiﬂﬁﬁ“ igtilepalkgm ne,

4(2- hydroxy- ethyl)norpholine, 1- ( 2- hydroxyet hyl')pyrrolidine, N methyl

gl ucam ne, pi P9 Acomppynst of forpula (Hxi ne or tronethanine. These salts nay be
prepared from conpounds of fornmula (I) by kpown salt-forting procedures. In

t hose conpounds where there is an as tric|lcarbon atom or an axis of
chlrality the conpounds exist i nﬂi@d Vi i

geally active isoneric forns
or as mxtures thereof, e.g., asir S

or dirastereoneric m xtures. The
present invention enbraces bothg-indjvidual optically tive Rand S isoners,
as well as mxtures, e.g., racenic oR' di &tereoneric xt ures, thereof.
Specific preferred conpo orrruala (I') are described hereinafter in the

Exanpl es. (RO R

wherein

R® is C4-Cg-alkyl; and

Q,R',R%,R® R, m,nandp are as hereinbefore defined with a compound of
formuta (ill)

G—X—W—(R’), ()

wherein '
G is a leaving moiety, e.9., a halogen atom or an arylsulfonate group; and
R®, W, X and n are as hereinbefore defined; or

(C) for the preparation of compounds of formula (1),
wherein

R® is C4-Cg-alkyl;

R'is H or C,-Ce-alkyl;

R? is C4-Cg-alkyl; and

p is 1, reacting a compound of formula (1),

where



The invention al so provides a process for the preparation of conpounds of
formula (1), in free or salt form which conprises the steps of. (i) (A) for
t he preparation of conpounds of formula (1), wherein Re is H, cleaving the

ester grou a corrpound of formula (1), WD 2005 731
PCTI EP2005%824559§§§3739 i - R QR p (1) (R 4) néé?%w%ﬂww W (R6) "
where Ris C, - C-aIkyI and Q ,R2 R3, R4, R6, W X, m n and p are as
her ei nbef ore defi n r é @; preparat|on of conpounds of fornmula (1),
wherein Ris Cl-C !55/'? &e n@" conpound of formula (I1) RO 2 OR6 R
p (1) (RWR3 N NRZHH,MM&faétGmRuhaoﬁonﬁIﬂaﬂ"IQ/,l; and Q R, R, R3, R4, m n
and p are as herei m%g'feore defined with a conpound of formula (I11)

R* is Cy-Cg-alkyl; and

G is as hereinbefore defined; and
(i) recovering the resultant compound of formula (l) 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 (I), where R® is C;-Cg-alkyl.
For example, the compound of formula (I), where R® is C,-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 (I), where R® is C;-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 (IlI) may be
reacted with a sulfonyl halide of formula (I},

where
G is halogen;
Xis-80.-; and
RS, W and n are as hereinbefore defined,

in the presence of an organic base, such as 2-fert-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 (II) may be reacted with a compound of formula ({11,

where

G is halogen;



GX-W(R" (Il'l) wherein Gis a leaving noiety, e.g., a hal ogen atom or an
aryl sul fonate group; and R5, W X and n are as herei nbefore defined; or (C
for the preparation of compounds of fornula (1), wherein Ris Cl-C-alkyl; R
is Hor C, - 7qp R2 is Cl-C-alkyl; and p is 1, reacting a conmpound of
formurn (1) 0 Mttt S ooss 123741 PCT}EP2005/ 006403 10 PRIEPDOEGHS
Cl-Ce-al kyl; and R2 is H with a conmpound of formula R® G where R' is

Cl- CB- al kyl ; ,agﬂ_he ia as herei nbefore defined; and (ii) recovering the

resul t ant cérﬁ) d formula (1) in free or salt form Process variant (A

may be Cal’!’he,(’\iNgHanlé% h%gg?'}g?fopqagmgg (or anal ogously as hereinafter

descri bed in the Exanples cl eavadge of carboxylic ester groups and can be
carri ed dnthd pressnte obdr erganic epse, uctoas BEMB, eg.nmaupslacdprotyy soiedt, 6lich agvher e Re

is Cl-Cral . | th f | wh Ri
Cr- Go- al RYPEOVE: iR Fe=BHETRoE ke EATed ST 10 Rt BRVPEY S iableht gani ¢ sol vent or
a m xt ur dempematind, nia forthertexamplepthelzempeat of dormiutah(lipmay de wessisd wiktpa gani ¢ base,

such as I\é%a?o%gl&lgg%c%aropwdrol yse the ester group; where the base is NaCH,

t he reacti d out at a tenperature of 10-40C, conveniently

anbi ent tyHgaer ature, while when the base is LiOH the reaction may be started
at -5Cto 5C and then continued at 10-40C, conveniently anbi ent tenperature.
Al t er nat i velByis halbgen; conpound of forrmula (1), where Ris Cl-Ce-alkyl, which is
conveni entI%_i r}:l_'_gql ution in an organic solvent, such as CH2Cl 2, may be
reacted wi tY¥wi s acid, such as boron

W is of formula (W),
where
one Ais N; and
the other two are C; and

R® and n are as hereinbefore defined,
in the form of a sait, such as a hydrohalide, in the presence of an inorganic base, such as
NaH or an organic base, such as BEMP, e.g., in a polar aprotic solvent, such as N,N-DMF;
the reaction may be carmied out at 10-40°C, conveniently at ambient temperature. In yet
another example, the compound of formula (ll) may be reacted with a compound of
formula (ll}),
where

G is arylsulfonate;

Xis -CHz; and

R®, 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 (1) may be reacted with a compound of formula (1l}),

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



tribromde to effect ester cleavage; the reaction may conveniently be carried
out at 50- 60C, e.g., with the aid of mcrowave irradiation. Process vari ant
(B) may be carried out using known procedures or anal ogously as hereinafter

descri bed i wolXesE¥a3ypP! es. For exanple, the conpound of I may be
reacted with a sulfonyl halide of fornmgla (I111), where %@#@?’@3@ Xis

-S@2-; and R5, Wand n are as herei nbefore defi ned in the presence of an
organic se u tert m,no- 1, S5*-
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N, N- di rrehh%lf r%qifde (DMF) and may be carried out at 10-40C, conveniently
at anbi efit at'ure. In another exanple, the conpound of formula (1) may
be reacted with a conpound of formula (1li), where G s hal ogen; WO
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temperature may be from about -80°C to about -60°C, but conveniently at -78°C.

Compounds of formula (ll) are known or may be obtained by known methods, e.g.,
as described in U.S. Patent No. 3,320,268, or analogously as hereinafter described in the
Examples. Compounds of formula (Ill) are known or may be obtained by known methods,
or analogously, as hereinafter described in the Examples.

The compounds of formula (1) in free form may be converted into salt form, and vice
versa, in a conventiona! 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 (I} and (I} 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 () and (11} and their pharmaceutically acceptable salts,
hereinafter referred to alternatively as "agents of the invention®, are useful as
pharmaceuticals. 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



the other two are C; and R6 and n are as hereinbefore defined, in the form of
a salt, such as a hydrohalide, In the presence of an inorganic base, such as
NaH or an organi c base, such as BEMP, e.g., in a polar aprotic solvent, such

as N, N- DVF; woldosy/ 293¢t i on may be carried out at 10-40C, ' at
anbi ent tenperature. In yet another eganple, the corrpoul?\(gﬁl\c‘lif #“’Z@Wa (rr)
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bound.

The assay is performed in Greiner U-bottomed 96 well-plates, in a final volume of
100 wl per well. CHO.K1-CRTh2 membranes were diluted in assay buffer (10mM HEPES-
KOH (pH 7.4), 1 mM EDTA and 10 mM MnCl,) and 10 ug are added to each well [°H]-
PGD; is diluted in assay buffer and added to each well at a final concentration of 2.5 nM.
To determine non-specific binding, [*H]-PGD; binding to the CRTh2 receptor is competed
with using unlabelled PGD; at a final well concentration of 1 yM. The experiment is done in
triplicate, with reagents added to the wells as follows:

- 25 UL assay buffer for total binding or

- 25 UL PGD; to determine non-specific binding
- 25 L PHIPGD,

- 50 uL membranes

- 25 pl 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 L) 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 welf).



tenperature may be from about -90C to about -60C, but conveniently at -78C.
Conmpounds of fornmula (Il1) are known or may be obtai ned by known net hods,
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ghg m(i/r e :;S%%ﬁté e oerHérTree&méramdn“reb%m@ gnaltaugm&'bﬁ b{ ﬁi%rﬁl&dlﬂrmcﬁm&ﬁmﬁfrﬂl\lﬂg\/g Cll |Z

A ete a a ar, .30..m cel'ls
are homd’éﬁ?’?‘@ﬁt'%ﬂ'&"@él C%]hgo@pn%qpraiet? arq 'Rﬁe@??r)ru&e"‘r%ﬂ“ﬁé "T*i'g'?thlecf;b@ bursts of
| second. még'étemﬂtﬂ?ﬂﬁﬁm{ﬁthésfoﬁﬁeﬁrf-inﬂm(tAW leﬂﬁvhlbﬂ&?.&lcmﬁmﬂ%ééﬂﬁw% 13
(Beckman q)tr rra TM TL U tracentrifuge, 48000 g, 30 mn at 4C). The

super nat ant ard nd the nby ane eI let re n
honpgeni sat i o Vg ﬁﬁﬂ Es°rr'T%Q J°i%'r §esgg%“?®%gf)ﬁ& 1 nM EGTA,
250 mM S%éﬁé‘ﬁ&:l in b&séﬁt’fﬁhﬁt@ﬁ’ Hi¥éraBss, 5 mM HEPES 10 pM IBMX £ 0.1% human

serum albumin) containing DMSO (3% vol/vol) and 5 plL/well is added to an assay plate

(384 well white optiplate).

CHO.K1-CRTh2 cultured in tissue culture flasks are washed with PBS and
harvested with dissociation buffer. Cells are washed with PBS and resuspended in
stimulation buffer to a concentration of 0.4 x 10°/ mL and added to the assay plate (10
pliwell).

The assay plate is incubated at room temperature on a shaker for 15 minutes.

A mix of agonist {10 nM Prostaglandin D;) and 5 uM forskolin is prepared in assay
stimulation buffer and added to the assay plate (6 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 Hz0, 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



Menbrane preparations are aliquoted and stored at 80C. The protein content is
estimated using Bradford Protein Assay Dye (Bio Rad). The bindi ng of

[3H] - PGD2 (157 C/mmol) to CHO K1-CRTh2 nenbranes is determned in the
absence (t ofy@l0fAgs09) and presence (non-specific bi ndlgg% f unl abel | ed
PG2 (1 M. Subtraction of the cpm (cognts per mnute) o Eﬁm’ 3bi ndi ng

I n presence of excess unlabelled PGDZ fromthat observed in the absence of
excess unl efi ned a ific binding. Active CRTh2

ot agont SES Hpyiates sA¥E- 508 uiaHLn 1pARFENNELS PresBrecifider AEkeREA he CRTh?
receptor camltncamou reiadtes phiérdo laBdlﬁordt@Qh@a&%y glaté e ResTRRG Iytis MM adiignd. The
assay is ‘Pﬁi I[n%&a]n Gt%fg Uhggefgioned 96 well-plates, in a final volunme of
100 | |t ygis | 38pa Ay es were diluted in assay buffer (10mM
HEPES- KO—I (pH 7.4), 1 mM EDTA and 10 mM Whd 2) and 10 gg are added to each
wel | . [3H]- PCEB!?aSsaycﬁlaitells&diaaied mmps@man@mdum@tem thodakabrospl | at a final
concentration_of 2

bi ndi ng %“?ﬂ%t”%%s?%éﬁg %f(?'iu nﬂ@tpg% g’f’i&%}l@i bt n%@‘l"{aé‘g“ PE‘SZDZat a

final welFusiooM™cesttunggnton of 1 pM The experinent is done in triplicate, with

reagents added to the wells as follows: - 25 pL assay buffer for total
bi ndi ng or - 25 pL [3H PGD2 -
50 pL nenbranesePésé'Eﬁé)% rﬁs?&%@h{%&%@@rﬂe %%g%@b%&fl{%g}gtﬁgreg?rgbes are

i ncubat e ¢AMP starglard eurpe 1G4 valtied (coacarttratien off GRTHR dntagonishredjuiréckio inhikit vest ed

UOMEC&g‘@&Vﬁ%ﬁ,&# 86%11@?&[3 ﬁﬁétsgfdf#&rg{onmnghgéummg tHfrtef (10 mM

HEPES- K ours, prior 6" aldi tion of
M cro- SC|0rHO K@-CHIhZ(CEﬁS)JEtQ then detegnined ysing PrismBpR@wareSTm Pl ates are t hen
counted using a Packard Top Count instrunment, Plates are then read on the

Packat 4190 Qb i, B Nirbh B en Bl e ol i sp 1) - VO
i nhi bi ti dndingAsgasbelow 1tk fREramale: thg saMpeundsof Exarpeles 8418, 31, 54, 59,

84, 90, 92, 93, 94, 95, 96, 97, 99, 100, 102, 103, 105, 112, 115, 117, 119, 122, 125, 127,

129, 130, and 148 have Ki values of 0.048, 0.090, 0.122, 0.037, 0.033 0.10, 0.003, 0.022,

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, 0.147, 0.027, 0.043, 0.043, 0.050, and 0.064 uM respectively.

Compounds of the Examples herein below generally have 1G5, values in the
functional assay below 1 yM. For example, the compounds of Examples 3, 18, 31, 54, 59
and 84 have ICy values of 0.276, 0.171, 0.178, 0.168, 0.150, 0.084, 0.014, 0.040, 0.022,
0.016, 0.019, 0.021, 0.013, 0.019, 0.009, 0.091, 0.041, 0.046, 0.026, 0.080, 0.021, 0.064,
0.144, 0.095, 0.031, 0.143, 0.060, and 0.131pM respectively.

Compounds of formulae () and (11}, in free or salt form, are antagonists of the
G-protein-coupled chemoattractant receptor CRTh2, expressed on Th2 celis, 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



Ki val ues are determ ned using Sigma PlotT"" software, using the
Cheng- Prussoff equation. Ki = 1Cso/ 1+ [S]/Kd where S is the concentration
of radioligand and Kd is the dissociation constant. CRTH2 cAMWP functi onal

assay prot ogglygddyag3pssay is conducted in CHO K1-CRTh2 cg ﬁg&P
generated in the cel Fl stinmulating gells with 5 Mfor é@?mﬁ& ﬁ”&denyl ate

cycl ase activator. PGDZ |s added to activate the CRTh2 receptor which

| t f t f lin-ind d cAMP | at i on.
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on a shaker for 15 mnutes. A mx of agonist (10 nM Prostaglandin D2) and 5
pM f or skol i n iPsophylastie efficacy imthedreatraenit ef asthmawiliheravidengedibyitedueed o t he assay

plate (5 ¢l Hﬂgaféfy)or sé\gbrﬁigﬂéf ghggm{ﬁcgeé@ étbafafia&ﬂe é&hrﬁﬁ{d&\]ﬂrb{néi’\b&éﬁsﬁﬁtdr” assay

stlrrulatlo fer 0 sepala he assay plate (20
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in CHO K e.l rature on a
shaker f(j)erggé %héceﬂ?@f | gﬁogbﬁﬁffsgrﬁp‘? SIS Eéi)lyf er tﬁ@ﬁ}) F{?%FHZO 5 mM
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PCT/ Epzodmmemsm subjects prang/te "mpining digring’ e Mernive dippig” isA tespgnisediom | BVX) i s
prepar ed Jefpedtic 49RdremeE dcommon to a substantial percentage of asthmatics and characterised

by asthma attack, e.g., between the hours of about 4-6 a.m,, i.e., at a time normally
substantially distant from any previously administered symptomatic asthma therapy.

Other inflammatory or obstructive airways diseases and conditions to which the
present invention is applicable include acute lung injury (ALl), adult respiratory distress
syndrome (ARDS), chronic obstructive pulmonary, airways or lung disease (COPD, COAD
or COLD), including chronic bronchitis or dyspnea associated therewith, emphysema, as
well as exacerbation of airways hyperreactivity consequent to other drug therapy, in
particular, other inhaled drug therapy. The invention is also applicable to the treatment of
bronchitis of whatever type or genesis including, e.g., acute, arachidic, catarrhal, croubus,
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



conditions 60 mnutes prior to addition to the assay plate. The resulting
lysis mx is added to all wells of the assay plate (40 pL/wel ). The assay
plate is sealed with Topseal -S 14 and Incubated In the dark at room

t enper at ur ey, er for 45 mnutes. The plate is thep_ counted using a
Packard Fusi or?@s'(ﬁ?ﬁgtrurrent. The resujting counts per nthUEEXEY®¥8nvert ed
to nM cAVMP by using the prepared cAMP standard curve. |1C50 val ues
(concentration ,of CRTh2 ant ag{oni.st required to inhibit 50% of the
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t he Exanpl es herei n bhel ow erl]-'iach?flﬂly have Ki values 1n the SPA  binding assay

bel ow 1 RUPURBRIARARCGM R ipfestatignnciuding tropigal epsinophilia;sg, ~ 84,
90, 92, %enchdpulbnarf @spéldillodi pofyAferitis AddoshlrcludiftPChdrg Strakid® synkitome; 119, 122,
125, 127, 129, 130, .and 148

) | have Ki val yes, of 0.048, 0.090, 0.122, 0.037,
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0. 056, O.dy3Hpug-feabtm. 0. 031, 0.045, 0.025, 0.029, 0.147, 0.027, 0.043, 0.043,
0. 050, and 0.064 M respectively. Conpounds of the Exanpl es herein bel ow

general ly have | C50 val.ues..in the fupctiponal assay..below .1 M For, exanple,
t he corrpounds%?ﬁ%fg jia¢Engon i@,a??l‘fseg‘i',n tg?)ﬁ'e%fﬁ'&ng% up[%ygnqt@g@rggqrggs of
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prot el n- coupl ed. che tractant, receptor h ressed on cells,
con nophi TesReOIS R G oine! Mieppatoly S ARG capaor G URARD,  CRTh2. Thus,
ant agoni sts which inhibit the binding of CRTh2 and PG2 are useful in the
treat ment of aigests@f thedmntion maly afsbdemsedfoy thedoeatientaf sthefl disedsesot | n

accor dance . i Nnt. | - i i.C

Accor dr nareyd, Inkriseyiedite TR canGngi e B nath RO RARHER T gy
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di seases inftanwiatoly diseesqirewhich autvinemunenmeactionsapd implicdted onftavingeanast hna
autoimmune component or aetiology, including autoimmune hematological disorders, e.g.,

hemolytic anemia, aplastic anaemia, pure red cell anaemia and idiopathic
thrombocytopenia; systemic lupus erythematosus; polychondritis; sclerodoma; Wegener
granulamatosis; dermatomyositis; chronic active hepatitis; myasthenia gravis; Steven-
Johnson syndrome; idiopathic sprue; autoimmune inflammatory bowel disease, e.g.,
ulcerative colitis and Crohn's disease; endocrine opthalmopathy; Grave's disease;
sarcoidosis; alveolitis; chronic hypersensitivity pneumonitis, multiple sclerosis, primary
billiary cirrhosis; uveitis (anterior and posterior); keratoconjunctivitis sicca and vernal
keratoconjunctivitis; interstitial lung fibrosis; psoriatic arthritis; and glomerulonephritis, with
and without nephrotic syndrome, e.g., including idiopathic nephrotic syndrome or minal
change nephropathy.

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 I (juvenile diabetes) and diabetes meliitus
type Il; diarrhoeal diseases; ischemialreperfusion 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.



of whatever type or genesis including both intrinsic (non-allergic) asthm
and extrinsic WO 2005/ 123731 PCT/ EP2005/ 006493 16 (allergic) asthma, mld
ast hma, noderate asthma, severe asthnma, bronchitis asthma, exercise-induced

ast hma, occyrpidesahsast hma and ast hna i nduced fol | ow ng '
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f rom any antibistaging! M&ﬁm&ﬁ@?armlwbﬁbmmtrﬁﬁmt wrﬁ!ostrmwapymﬂmmetory
I nfl ammté?ﬁ@éx?&s@%'é@é&ﬁ'%%ﬁe Y Sndd J%?éﬁ@e?o@ngﬂgggﬁbfeh%}? to whi ch the

present invention is applicable |nclu acute U adul t

respi r at dhgrapeutic asthvity of surirdsvas qraREINeansiof tﬁﬁugmglﬁ%qulradtdpsagirmmrmtm@i ai rways
or lung ds‘.m%eé\%@ts(o%ﬁ)ﬁt er@A‘D-\n Qdentbih mvbﬁ'tib'n'—?ﬁé 8 With th @H%rﬁ gsS or

dyspnea assocl ated t herew ysenn, as as exacer tion of ai rways
hyper r eactUbstaRee in Griiked) nbafmap@ut@a mslugp @'Hbmapye agministered separately. ot her
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bronchitis of whatever t Ee or eneS|s I ncluding, e.g., dacute, arachidic,
cat ar r halinclidesgnembinatinp ohanagan %f‘ﬁl'ﬂ@"‘tﬂ’"tﬁsd}?@\"hqf@ e deseribRawith an jaatmat or y or
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I ncl ude pneunoco |05| s (an i’'ntl amuatory conmmonl ¥f occup ational, disease of
t he Iung§he ww@e@nﬂﬁaam&ﬂa@ee an&inr%%me or diiferent pharmaceutlcal

composition.

Such anti-inflammatory drugs include steroids, in particular, glucocorticosteroids,
such as budesonide, beclamethasone dipropionate, fluticasone propionate, ciclesonide or
mometasone furoate; or steroids, described in WO 02/88167, WO 02/12266,

WO 02/100879, WO 02/00879 (especially those of Examples 3, 11, 14, 17, 19, 26, 34, 37,
39, 51, 60, 67, 72, 73, 90, 99 and 101), WO 03/035668, WO (3/048181, WO 03/062259,
WO 03/064445 and WO 03/072592; non-steroidal glucocorticoid receptor agonists, such as
those described in WO 00/00531, WO 02/10143, WO 03/082280, WO 03/082787,

WO 03/104195 and WO 04/005229; LTB4 antagonists, such as those described in U.S.
Patent No. 5§,451,700; LTD4 antagonists, such as montelukast and zaflrlukast; PDE4
inhibitors, such as cilomilast (Ariflo® GlaxoSmithKline), Roflumitast (Byk Guiden),V-11294A
(Napp), BAY19-8004 (Bayer), SCH-351591 (Schering-Plough), Arofylline (Almirall
Prodesfarma), PD189659 (Parke-Davis), AWD-12-281 (Asta Medica), CDC-801 (Celgene),
SelCID(TM) CC-10004 (Celgene), KW-4490 (Kyowa Hakko Kogyo), WO 03/104204,

WO 03/104205, WO 04/000814, WO 04/000839 and WO 04/005258 (Merck), as well as
those described in WO 98/18796 and WO 03/39544; A2a agonists, such as those
described in EP 1052264, EP 1241176, EP 409595A2, WO 94/17090, WO 96/02543, WO



obstruction, whether chronic or acute, and occasioned by repeated inhalation
of dusts) of whatever type or genesis including, e.g., alumnosis,

ant hracosi s, asbestosis, chalicosis, ptilosis, siderosis, silicosis,

t abacosi s a Lhosis. Having regard to their anti-inflanmtory activity,
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bul | osa agsgpekiaily & campowidg foridfal anmat ory or allergic conditions of the skin.

Agents of the invention may al 30 be used for the treatnent of other diseases

or conditions, in particular, di seases or conditions having an inflanmatory

conponent, e.g., treatnent of}{di seases and condit] of the eye, such as

conjunctivitis, keratoconjuypefiVviNis sicca and vérnal conjunctivitis;

di seases affecting the nose jincldfing allergi g=rHiniti &4and infl anmatory

di sease, in which aut #i0 ions are ipp at ed/or having an

aut oi mune conponent or a¥ ' ' mrune hemat ol ogi cal

di sorders, e.g., henolyti g x€m a, pure red cell anaem a

and idiopathic thronbocytspenl as_s pus eryt hemat osus;

pol ychondritis; scierodoma;, \Wgengr gﬁanul amat osi s; dermatonyositis; chronic

active hepatitis; nyasthenia gravgg, Steven- Johnson syndrone; idiopathic

spree; autoi nmune inflanmatory bowel disease, e.g.,

and pharmaceutically acceptable salts thereof, as well as compounds (in free or salt or
solvate form) of formula (I) of WO 04/16601. Further -2-adrenoreceptor agonists include
compounds, such as those described in WO 99/64035, WO 01/42193, WO 01/83462,

WO 02/066422, WO 02/070490, WO 02/076933, WO 2004/011416 and US 2002/0055651.

) 1)

Such bronchodilatory drugs include anticholinergic or antimuscarinic agents, in
particular, ipratropium bromide, oxitropium bromide, tiotropium salts and CHF 4226
(Chiesi), but also those described in WO 01/04118, WO 02/51841, WO 02/53564, WO
03/00840, WO 03/87094, WO 04/05285, WO 02/00652, WO 03/33495, WO 03/53966, EP
0424021, US 5171744 and US 3714357.

Such co-therapeutic antihistamine drug substances include cetirizine hydrochloride,
acetaminophen, clemastine fumarate, promethazine, loratidine, desloratidine,
diphenhydramine and fexofenadine hydrochloride.

Combinations of agents of the invention and steroids, -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,



ulcerative colitis and Crohn's di sease; endocri ne opthal nopat hy; G ave's
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gl aucona. CXMRS:@GB&UJQ:MG&&W@T& EBBEIDEMtﬁgIBm sudrBas'I’ﬂheseeﬁé@nbed/mness of an agent
of the i |
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a nouse LmeldamethylbemZ;annﬂe andrthmdesmﬁbwmnrwo 2007 760R,ANOI 200BO6TRES0EN
conditio descri bed by Szarka et al., J Imunol Methods, Vol.
202, pp. r‘&?%?g”%@% Renzi at al., AmRev Respir D's, Vol. 148, .
932-939 (1993); Tsuyuki at al., J din Invest, Vol..96, pp. 2924-2931 (1995);
Cemadas at al AlsomspgciaiysjsefuCarel CRRI5 aptagonistyosuchzg, SohgringtPugh @gagonistaind
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tic ents
conbi nat |(6ﬁnamlnheavlh§H-b@nugcmnh§p@n@eﬁ1ca@eeﬁ]almmcd%qnyk] me:fwmeﬁﬂbydyo
bronchodiy, %&d%%th?rzH-gmhma?ﬁ Uyﬁudi'ﬁygm@‘?‘fd)%%cgﬁﬁté&dﬁkﬁ H¥?]dr|3e& he

t r eat ment ~of ructive or al'rways di seases, such as thos
ment i onedn HEGIBARTT Y@ 00/66358 a%WQﬁQéﬁﬁb%&tors of therapeutic activity of

such drugs or as a neans of reducing required dosaging or potential side

effects of suclheQ@pbts of e iM@Rtiin May basdmméfaaéd W‘aﬁ%ﬁ?@prﬁl@%ﬂte%gh the ot her
drug substance in a fixed pharnaceutical %%Bosmlon or it m

adm ni st eraly, egpifrthe & of aﬁé@'@*r%f CapsYigi PREER | §-Inintaveously; ey ‘”'E‘ﬂ%m@t her drug
subst ance g ARGRY Fadhabit df iflalmatety ioP Bbstructive airways disease; intranasally, e.g., in

the treatment of allergic rhinitis; topically to the skin, e.g., in the treatment of atopic

dermatitis; or rectally, e.g., in the treatment of inflammatory bowel disease.

The present invention also provides a pharmaceutical composition comprising a
compound of formula (1) in free form or in the form of a pharmaceutically acceptable salt,
optionaily together with a pharmaceutically acceptable diluent or carrier therefore., The
composition may contain a co-therapeutic agent, such as an anti-inflammatory,
bronchodilatory or antihistamine drug as hereinbefore described. Such compositions may
be prepared using conventional diluents or excipients and techniques known in the galenic
art. Thus oral dosage forms may include tablets and capsules. Formulations for topical
administration may take the form of creams, ointments, gels or transdermal delivery
systems, e.g., patches. Compositions for inhalation may comprise aerosol or other
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;



i ncl udes a conbi nati on of an agent of the invention as herei nbefore described
with an anti- inflammatory, bronchodilatory, antihistam ne or anti-tussive
drug substance, said agent of the invention and said drug substance being in
t he sane or pharmaceutical conposition. Such i -inflammtory
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or nonetasone furoat Qr steroid escrl WD 02/,88167, WD 02112266,
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ant agoni st s S ose CLi n.u t .No. 1.7 LTD4
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Kogyo), WO 03/104204, WD 03/ 104205, WO 04/ 000814, WO 04/ 000839 and WO

04/ 005258 ( Mergk): t hose described in WD 98/ 18796 and WO
03/39544: A2a @géﬁe@@%é'ld‘é "as those described in EP 1052264, EP 1241176,

EP 409595A2, 05/ P2005/ 006493
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00/ 23457, WO 00/ 77018, WD 00/ 78774, WD 01/23399, WD 01/27130, WO 01/ 27131,
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03/086408; Al b antagonists, such as those described in W 02/42298; and beta
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whi ch docunent

Dosages of agents of the invention employed in practislng the present invention will
of course vary depending, e.g., on the particular condition to be treated, the effect desired
and the mode of administration. In general, suitable daily dosages for oral administration
are of the order of 0.01-100 mg/kg.

EXAMPLES
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2
R* R OH
2
| ] )+
R N/ N\
X—W—(R%)n

R? = H except for Example 40, where R? = CH..

R® = CH, except for Example 81, where R® = H and except for Example 87 and 153, where
R® = CH,CHa.R* = H except for Example 62 and Example 89, where R* = ClI.

R* = H except for Example 99 and 100, where R® = CI
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21 and/or one or nore bul king agents, such as | actose. Wen the conposition
conprises a dry powder fornulation, it preferably contains, e.g., the
conmpound of forrmula (I) having a particle dianmeter up to 10 m crons,
optional 'y {g96dshes7syM th a diluent or carrier, such as ¢ﬁﬁ t he
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RX = H except for Exanple 99 and 100, where Re = G WO 2005/123731
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Preparation of Specific Examples — General Experimental Conditions

NMR are recorded at 400 MHz in CDCl,, unless otherwise noted. 1.CMS are
recorded on an Agilent 1100 L.C 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-H]™ 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 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 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 yL, 0.63 mmol) 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-pyrrolof2,3-b]pyridin-3-yl)-acetic acid methyl ester; MH" =
295. ’

4b) 1M Aqueous NaOH (364 uL, 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-
b]pyridin-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-yl]-
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-yi]-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]pynidin-3-yll-acetic acid; [1-(4-Cyano-benzyl)-2-methyl-1H-pyrrolo[2,3-
blpyridin-3-yl]-acetic acid; [2-Methyl-1-(3-methyl-benzyl)-1H-pyrrolo[2,3-b]pyridin-3-yI}-
acetic acid; [2-Methyl-1-(3-trifluoromethyl-benzyl)-1H-pyrrolo[2,3-blpyridin-3-yl]-acetic acid;
[1-(4-Fluoro-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-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-Methy!-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-Fiuoro-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-blpyridin-3-yll-acetic acid; [1-(2-Fluoro-
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- benzyl)}-2-methyl-1 H—pyrrolo[2,3-b]pyridih-3-yl]-aoetic acid; [2-Methyl-1-(2-trifluoromethyl-

benzyl)-1H-pyrrolo[2,3-blpyridin-3-yl]-acetic acid; [1-(3-Methoxy-benzyl)-2-methyl-1H-
pyrrolo[2,3-b]pyridin-3-yi}-acetic acid; [1-(2-Cyano-benzyl)-2-methyl-1H-pyrrolo[2,3-
blpyridin-3-yl]-acetic acid; [2-Methyl-1-(1-phenyl-ethyl)-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; and
[1-(2-Methoxy-benzyf)-2-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 methy! ester (40 mg, 0.20 mmol) in
DMF (400 pL). After 40-50 minutes, a solution of 4-methyl-benzenesuifonyl chloride (60
mg, 0.31 mmol) in DMF (400 pL) is added. After a further 30 minutes, 1M aqueous 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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281. pyrrolo[2,3-b]pyridin-3-yl}-acetic acid; [1-(3-Chloro-2-methyl-benzenesulfonyl)-2-methyl-1H-
pyrrolof2,3-bJpyridin-3-yl]-acetic acid; [1-(2-Chloro-benzenesulfonyl)-2-methyl-1H-

pyrrolo{2,3-b]pyridin-3-yl}-acetic acid; [1-(3-Cyano-benzenesulfonyl)-2-methyl-1/-
pyrrolo[2,3-b]pyridin-3-yi]-acetic acid; and 1-(2,5-Dichloro-benzenesulfonyl)-2-methyl-1H-
pyrrolo[2,3-b]pyridin-3-yl]-acetic acid, are prepared using the same process as that
described for Example 6, using the appropriate benzenesulfony! halide.

Example 16
[1-{3,4-Dichloro-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl}-acetic acid

16a) To an ice-cooled stirring suspension of NaH {60% dispersion in mineral oil;
63 mg, 1.6 mmol) in THF (3 mL) is added a solution of (2-methyl-1H-pyrrolo[2,3-b]pyridin-3-
yl-acetic acid methyl ester (200 mg, 1 mmol) in 3:1 THF/DMF (4 mL). After 45 minutes, a
solution of 3,4-dichioro-benzenesulfonyl chloride (214 pL, 1.4 mmol) in THF (3 mL) is
added. After 10 minutes, the reaction mixture is added to ice/water and extracted with
EtOAc. The organic layer is washed with brine and evaporated. The crude product is
purified by flash chromatography (3.1 iso-hexane/EtOAc elution), to afford [1-(3,4-dichloro-
benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid methyl ester; MH* =
413,

16b) 1M Aqueous NaOH (1.5 mL) is added to a solution of [1-(3,4-dichioro-
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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20b) 1M Aqueous NaOH (0.5 mL) is added to a stirring solution of (2-methyl-1-
pyridin-3-ylmethyl-1 H-pyrrolo[2,3-blpyridin-3-yl)-acetic acid methy! ester (35 mg, 0.12
mmol) in 1:1 THF/MeOH (2 mL). After 2 hours, the reaction is evaporated and the residue
dissolved in water. The aqueous solution is acidified to pH 34, and the resuiting
precipitate collected by filtration to furnish (2-methyl-1-pyridin-3-ylmethyl-1H-pyrrolo{2,3-
b)pyridin-3-yi)-acetic acid; MH" = 282,

Examples 21 and 22

These examples, namely, (2-Methyi-1-pyridin-2-ylmethyl-1 H-pyrrolo[2,3-b]pyridin-3-yl)-
acetic acid; and (2-Methyl-1-pyridin-4-yimethyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid,
are prepared by the same process as that described for Example 20, using the appropriate
(bromomethyl)pyridine hydrobromide.

Example 36
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for Example 36, using the appropriate benzenesulfony| halide.

Example 40

2-[1-(3,4-Dichloro-benzenesuifonyi)-2-methyi-1H-pyrrolo[2,3-b]pyridin-3-yll-propionic
acid

40a) To a stirring solution of diisopropylamine (34 pL, 0.24 mmol) in THF {1 mL), at
-78°C, is added a 2.5M solution of n-BuLi in hexanes (105 pL, 0.26 mmol). After
20 minutes, a solution of [1-(3,4-dichloro-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-
blpyridin-3-yl]-acetic acid methy! ester (Method B; 100 mg, 0.24 mmol) and Mel (15.2 pL,
0.24 mmol) in THF (1mL) is added. The reaction is continued for 30 minutes, then allowed
to warm to room temperature. The reaction mixture is evaporated to dryness and purified
by flash chromatography (4:1 iso-hexane/EtOAc elution), to afford 2-[1-(3,4-dichloro-
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mneral oil; 63 ng, 1.6 nmol) in THE (3 mM-) is addedasolution of

(2-nethyl -1 2,3-b]pyridln-3- yi)-acetic acid (200 ny,
Il mmol) in %W@F (4 nmL). After 454m nutes, a solu %ll%@%&‘m

3, 4-di chl or o- benzenesulfonyl chloride (214 pL, 1.4 nmol) |n THE (3 m-) is
added. Af r eac o e is added to ice/water _ and

ext ract ed s@p@ﬁig d%YHP&’ g?ﬁ”’% \XH?H%PW a¢id prathybestae MEU Zpor at ed.
The crude4p?,oduct S purlfled by flash chromat ography (3:1 !so-hexane/ Et OAc
elution), to afford [1-(3,4-dichloro-

benzenesul f ony kdb)21Meidagbud MaQhl (0.25 Al PisZdbiéiora dimhg’isojﬁt]onmeqi.(s &ci d net hyl
[eit (eg 4-d dkcm%c} %enzenes?ﬂforjlyl}fI 26‘ ha ﬁwy? H- pyrrolo[ﬁjs b?pyrldlr?-&yﬁ prOpIOl'I?C aCId me t%OJ ution of
benzenesulesten{l7)mg, -0oGt rynol) lirHi :p iHFA e ( B mib). pAdter di houBs, YHd reactiziniic aci d net hyl

ester (218 F/ f.1er
Cencti on YRRt PR 0 e desonba I alsP el Bl sebgiin oo Lous
sol uti on iasd sesulfing sefil is oolte!ete_ﬁ byaihw_tlbrhleTheecrudie pmguc\m[s_ Roiied by 8ashl
[Pﬂ S Rt 318 ?ﬁ(?/?%l%b&),a‘ﬁl;?gvt%hipﬁﬁtﬁ@tigﬁ/wftﬁ lsbHakhd! td Srcth 5312

pyr r ol o[ 2,(344ljchiore-tiénzeBestifpryde2methyhtH.gyrdlb{2, 3=b)B@riin-Bytpppimiclacd)M? These
exanpl es, n ly,
(1- Benzenesulf onyl - 2- met hyl - 1H pyrrol o[ 2, 3-b] pyri di n-3-yl)acetic acid; and
[i-(4-Chl oro-benzenesul fonyl)-2-methyl-1H pyrrol o[ 2,3-b] pyridin-3-yl]-acetic
acid, ar d by the same process as that described for Exanple 16,
usi ng the%“%ate benzenesul fonyl halide. Exanple 20

(2- Met hyl y i@ggm-@:ﬁom H@ﬁi&\ebsdmf.ﬂntzimba{ymrgkqu@ Bypi iéslfggfab&.@m d 20a)

NaH(60% ston in mneral 0 a stirring,
i ce- cool ed@clbl ution of 3- (brormrret hyI )pyr| di ne hydrobrom de (109 ny, 0.43
mmol) in DW 1.2 m). After I nutes, a solution o

(2- net hyl - | H pPfaloT@p solyt W?wr@ﬁtWéHgnvym@t?éi plpyrdin a-yl)r?@@hwc"éme&wl (80 ny,

0. 39 mol )esfineh, @5“4’4&%%1)%0# (é?ranjTH)éadeufBEMﬁ(m-a%géwﬁ»ﬂfb@d\ﬂeﬁlﬁopw se.

After 1 hour and m nut'es, reaction is added m. water and extracted
hour, a solutlon of 3-cyano-4-fluoro-benzenesuifonyl chlonde (0 86 g, 3. 92 mmol) in DMF

(3 mL) is added. The reaction mixture is stirred at room temperature overnight, then
concentrated under reduced pressure to a minimum volume. The residue is loaded onto a
pre-packed Isolute™ silica column and eluted using a gradient eluent from 100% iso-
hexane to 50% EtOAc in iso-hexane to afford [1-(3-cyano-4-fluoro-benzenesulfonyl)-2-
methyl-1H-pyrrolo[2,3-b]pyridin-3-ylJ-acetic acid methyl ester; MH® = 388,

54b) 1M BBr; in CH.CI, (7.66 mL, 7.66 mmol) is added to a solution of [1-(3-cyano-
4-ﬂuoro-benzenesuIfonyl)-2-mefhyl-1 H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid methyl ester
(0.495 g, 1.27 mmol) in CH,Cl; (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.Cl, 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-yi}-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-yi}-



R

with Et OAc. The Et OAc | ayer is washed with water then brine, dried (MgSOH)
and evaporated. The crude product is purified using flash chromatography
(Et OAc elution) to give

(2-nmet hyl -1-pyridi n-3-yl met hyl -1 H pyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid
met hyl est eWO MPF/123731296. 20b) 1M Aqueous NaCOH (0.5 nl) ipsTAEBBS/ 0663932
stirring solution of (2-nethyl-1- 45

pyridin-3-yl met hyl -1H pyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid nethyl ester
(35 ny, Oadetic a@lPi1)(2i5Diflucko-belrzdHeStttony)-Pmethykh HedyrrdlolsUbfpyridiReS-yieRetid on i s

2o a1 T edseid i SancBerzenpruondo ety TPRET R SRIR T Fuloestazp B r at i on
L f f;J_r 3! ﬁMg(r@rlf-m,b,yttu_-iﬂcuomépédrdbne:?%ﬂfyd\yzngimwrdlo[z,Iayb]pygidﬂé’-y@g%etig ﬁcid; 3-(3- |

i di n-3 - id: = : a 21 an se .exanpl es,
oty (GaRbrm AR 2 BeRimmobls Resighe TSRy Fitthe 2 S icR 5y )
?(23 e}\/:ef . afi h’?thyBéKﬂe. dr; [ —(3,5—[|)iﬂu?[ro-blenfelfrl_esulfonyll)-2-metl'éyl-g H—pyrr.og;[z,3-b]pyridin-3-yl]£ . -

- -1-pyri | - rr - ridins3: -acetic acid,
are pr e%a?%%'géﬁ'dihgzééd?ﬁﬂgrpgﬁ'ggge 23’ ?‘H@Pﬁfié&e}%@ﬁ%P”’@%MB&E&Y‘IUsi ng the
ggg Ir Cé g r2 ngfetic(abidpnqamrilnrb?pnghe{résmmzwydmt 0 lwmqﬁrrola{mf ]p@ﬁT’ﬁﬁ-s\M}-a’HtégeS{ 1% 3731

. . -(3- 0-4-ne - penz anyl,) - 2- -
e pyr 1 ol o9 g B by Anpadlony k2 TN 1Yo REE S Bla Rl aspne ad
g 2-2 gzt hyl [1L(ﬂ;39&hhloio®%é‘\gerrﬁs}.llﬁgﬂyﬂ)cﬂange&yy‘l Hﬁ?mﬂtp[iz,G—ﬂ?rﬂin@?lmybetic%tdeﬁ-((30. 06 g,
ol ) | - B TR s AT RS By abelid 8ol 1.8 7
3- chl or o- Bluort4ietHybbareerasutfbmyiy2-mettyl- Oi-pdecl 62, 316)pyriglin-8-yl-acetivadd)d; [ DVF (0.5
m-) i . 1h t 1 Xt ' ti - L
over ni ght (L EREORGhcER R Tz ndh - faltats Sl AR RB MY Bt une. e
residue i Met-hyaWridimeﬁ-slﬂfemphw-wkrdﬂe[a|M]pﬁidirs&yll]-eeeﬁccalcidnnregmatjeeb}{ﬂmd using a
O 20 G S8 Plockd A8 e A6 Blknpies4 g iV App RSt Borlzbndstiforyf *ane * ©
chl or o- 4- halidey| - benzenesul fonyl ) - 2- et hyl -i H pyrrol o[ 2, 3-b] pyri di n-3-yl]-acet
ic acid nethyl ester; MH = 393.

Example 57
1-(4-Chloro-phenyl)-2-methyi-1 H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid

57a) A mixture of (2-methyl-1H-pyrrolo[2,3-bjpyridin-3-yl)-acetic acid methyl ester
(100 mg, 0.49 mmol), 1-chloro-4-iodo-benzene (117 mg, 0.49 mmol), Cul (5 mg, 0.03
mmol), cyclohexane-1,2-diamine (6 pL, 0.05 mmol), potassium phosphate (218 mg, 1.0
mmol) and 1,4-dioxane (0.5 mL) is heated at 160°C for 140 minutes. The reaction is
cooled, diluted with EtOAc, filtered through silica and evaporated to dryness. The residue
is purified by flash column chromatography (5:1 iso-hexane/EtOAc elution) to fumish [1-(4-
chioro-phenyl)-2-methyl-1H-pyrrolo[2,3-b)pyridin-3-yl]-acetic acid methy! 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-yil-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 (MgSQ,) then
evaporated, to give [1-(4-chloro-phenyl)-2-methyl-1H-pyrrolo[2, 3-b)pyridin-3-yl]-acetic acid,;
MH* = 301.

Example §9
[1-(3,4-Difluoro-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b] pyridin-3-yl}-acetic acld



36b) 1M Aqueous NaOH (0.25 m-) is added to a stirring solution of
[ 1- (3-chl oro-4-
nmet hyl - benzenesul fonyl ) - 2-net hyl -1 H pyrrol o[ 2, 3- b] pyri di n-3-yl }acetic acid

net hyl estewo ofP8%, 0.-20 mmol) in 1:1 di oxane / water ﬁﬁ@@“"ﬂ@%ﬁr 2.5
|

hours, the reaction mxture is acidifigd to pH1l wth 1 | eads to
the formation of aprecipitate The solid is isolated by filtration, washed

benzenasul fonyIoP) ZomAY e ciphiul B-ayes A aehe vl epeti s methth 0, v -

379. ExaéahérE(B 8@3382%1’#&) ih e (@mﬁmﬂaﬁﬁed BEME (.81 mL, 6.27 mmol). After 1

[ 2- Mef[ hy é}ﬁ? Fer chulgur gt h%gwg?g 6%13%’1 a s&&}/oln)of 3'1&}?{6&8 kaeluzenesulfonyl

b] pyri d|
1- (2- Chl oct‘rﬂnn@ef((b 88 mb; BT remels inl DR Y3 pntRis mddd!ryl ‘FHeHepytion mixture is allowed to

l o[ 2, 3-b i din-3-vl]- . i d d h
descr i bedvabeodTiedaf ifeditviom bR el ARt O R e,
Exanpl eI 4red@celdi pregsBredtola mininauro vileme e The tasidueyd maaedmt aypre-packed lsolute"l“ t f
H olution o
i | opr opyiEa et A Gued g adh P By 725 fodtp BonEgafe B HEAGR.' .72, S
sol ut i on isé-hexadealtd affcprdmb@thdmuQmeﬁnp&nesafcmﬁl)-ﬁmthyl-w-pmolqmSm]pydtilaa-

sol uti onnﬁga_éeﬁ? ggdﬁ}eﬁéﬁgét&nmkpergqqnesul fonyl)-2-methyl-1H pyrrol of 2, 3-

b) pyri di ester (Method B; 100 ng, 0.24 mml) and

Vel (15. 2 DL fly 2 Riffkke | oM 54y i bR 8 i 88864 Ty A8 c0nt | e

for 30 m nutes, tion
m xture |¢ﬂ®m—pemmnewmoyl)i2waﬂw1blfm"pbtz 3-b19dndim§5-yl]+mgmc adic mmt@tqp hy (4:1

Lo hexanahfrhid 6 526 idirih 1:1 o ihtet 1 . 3k MaGltn Wieudls St de?¢31

PCTI EP200
benzenes uﬂof thpinutes, thenlallowad{opyarmdo ejom Brperapuried iAte2.§ lhpunsy thpireastien aci d

met hyl gcf M_rl;ew?ﬁs%a Fo -pl?%%[thll MHORLRPHE sBIREH i€ Rfovedtihddriedifidgd to a

stlrrlng S

di chl or o- MeMeBtﬂ fesidye js-ioadedtamyd preipapkadrieglep?’) slias] qeummniant duted Lsipg opi oni ¢
aci d met hé/grad%ﬁf éi&en(t%n{% d@cﬂﬁcléfﬁ‘%i% mél é'?m']‘ﬁ. SSO%&&[&QM&@? 4 hours,

the reactidn 1's evaporate resi e aqueous
sol ution b@zanesalfmy@cﬂ m@tfwl-ﬂfipyffd@[a 3rideyiidin-3ryl-gestic@cidsMEGFI36¢t ed by
filtration. The crude product is purified by flash

Example 72

[1-(4-Chloro-3-methyl-benzenesulfonyl)-2-methyl-1 H-pyrrolo[2,3-b]pyridln-3-yl]-acetic
acid

This Example, is prepared by the same method as Example 59, using the appropriate
benzenesulfonyl halide.

Example 61
(1-Furan-3-yimethyl-2-methyl-1H-pyrrolof2,3-b]pyridin-3-yl)-acetic acid

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-yimethyl 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-yimethyl-
2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid methyl ester; MH" = 285,



chromat ography (10:1 Et OAc/ MeCOH), followed by trituration with !so-hexane, to
afford 2-1-

(3, 4-di chl or o- benzenesul fonyl ) - 2- met hyl - 1H pyrrol o[ 2, 3-b] pyri di n-3-yl ] -propio
ni ¢ acid; [y ram Exanpl e 54

[1-(3- Q/anowg%oﬁstﬂéf}%}benzenesul fonyl)-Zynmethyl -1 PCT/EP2005/006493

H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid 54a) To a sol ution of

(2- nmet hyl - 1H py[.I.0, 2, 3-b], i.dipn-3-yl)-acetic acid nethyl ester (0.5 g,

a5 el ) 1 SR Ao i 8 85 b el o s smones (e 1 hour . a

sol ut |( on q?m%ﬁ:&@&ﬁthﬂﬂ?ﬂ-mob{b&-@ﬁﬁﬂiﬁ@yﬂmﬁc atid ﬁféﬂ@ﬁeét@r@@lﬁg, 3.92 mml) in

DIVF 3 .S _added. I on. mxt IS stirr t roomte rature

over ni ghﬁ'@hmg)c'83c1eﬁgfmegﬁ$bﬂﬂ& Pﬁéﬁﬂésﬂ"ﬁrt %5@%@%@%?\?9&% | une. The

resi due i sesiduediisdolvad in wateprhepmukeud dohutibniiseabidifiidl to pBl 34| andrexaacteevih ed usi ng

i 04 | - i 0, i -

8 0 A oS AN o AR IS Lehed \GHRSe! Ror BReHES b 0.5 L EHRSratcy 271 07

met hyl - 1Htfurnishl (0{f@raB-3oyfipythiy2-methyiH A-paeeldRS-bpyrdiinygtyhidceticsdoid; MHVEH = 388.

54b) 1M B?z,? in CH2CI2 (7.66 nmL, 7.66 mml) is added to a sol ution of

[ 1- (3-cyao-" 4-fl uoro-benzenesul fonyl)-2-methyl -1

H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid nethyl ester (0.495 g, 1.27 mol)

in CH2Cl 2 The reaction mxture is exposed to mcrowave irradiation

at 60C forE&'ﬁ%EH‘gr#utes. Water is added to the reaction m xture which is

stirred € h .. oF L1Cy £l hS_f L edy Usiing the

| sol ut eTMﬁ‘gﬁggﬁ@E 'iar“i%%m Iﬁ%‘%ﬁ? r%‘%i%ylg{]@a@?/@%%ﬂﬂ?gﬂ@’ﬁgﬁ?g gééltg | oaded on

a pr e- paclaeld i wadepwihrisameiptecess as that desedbed for BExprope d, using the approprigteent from

100% CH2Clggat @ie %&%}rhanol in CH2CI2 to afford the title conpound; MW= 374.

Exanpl es 41-45, -53, 55. 56, 58 and 60 These exanpl es, nanely,

[ 1- (4- Cyano- benzenesul fonyl)-2-net hyl - 1H pyrrol o[ 2, 3-b] pyridin- 3-yl]-acetic

aci d; [1- Ekarhpld €l or o- benzenesul fonyl )-2-net hyl -1

H pyrrol o[ Z, 3-b[ pyridin-3-yl]- acetic acid; o

[ 2- Met hyl J-c:hﬁnbﬂgta,uoaienm—dlaesuzd@ﬁaa -ﬁ@wmfi_l;?rmbm-aip%rianhéwr i di n-3-yl

WO 2005/ 123731  PCTI EP2005/ 006493 45 acetic acid,

- (2, 5- DAFEYRRYY benzenesul fonyl ) - 2- met hyl - | H-pyrrol of 2, 3- b] pyri di n- 3-yl }acet
aci d; L . .

- (2- Oyano- beR2AESNrgRSPYLRENZ I AGH (139 907§ mmaJs 3ddadtem selutionol | | - aceti c

i d; [ 2- (2-methyk1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid methyl ester (1 g, 4.9 mmol) in

]
[1
e
[1
ac
1,2-dimethoxyethane (15 mL) and is stirred at ambient temperature for 1.5 hours. The
reaction mixture is poured into water and basified to pH 9-10 with aqueous saturated
potassium carbonate. The precipitate is filtered off and the filtrate is extracted with CH,Cl,
then dried (Na,SQO,4) and evaporated to dryness in vacuo. The residue obtained is purified
by column chromatography on silica gel using 10:1 CH.Cl,/MeCH as the eluent affording
(2-methyl-7-oxy-1H-pyrrolo[2, 3-b]pyridin-3-yl)-acetic acid methyl ester; MH" = 221,

62b) To (2-methyl-7-oxy-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid methyl ester
(250' mg, 1.14 mmol) is added an excess of POCI; (20 mL}) with cooling in an ice bath. The
reaction mixture is heated at reflux for 5 hours. The POClI;is removed in vacuo. The
residue is dissolved in CH,Cl,, washed with water, brine then dried (Na,SO,) and
concentrated to dryness in vacuo. The crude product is purified by column.
chromatography on silica gel using 10:1 CH.Cl./MeOH as the eluent, furnishing (4-chloro-
2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid methyl ester; MH" = 239.

62c) To a solution of (4-chioro-2-methyl-1H-pyrrolo[2,3-b]pyndin-3-yi)-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-
benzenesulfonyl chloride (60 uL, 0.39 mmol) is added and the reaction mixture is stirred for



Met hyl -1-(2, 3, 4-trifuoro-benzenesul fonyl)-1

H pyrroio[ 2, 3-b] pyridin-3-yl]-acetic acid; 3-(3-

Car boxynet hyl - 2- net hyl - pyrrol o[ 2, 3-b] pyri di ne- 1-sul fonyl ) -t hi ophene- 2- car boxy
lic acid  moiduges/BSiAr

[1-(3,5-D fl uoro-benzenesul fonyl ) - 2- nmet4gyl -1 H pyrrol o[ 2, PCEﬁE&“r“f’ ?6?1933 yl]-
acetic acid, o

[ 1;&; ?CUAQ% s atr};\montl)en‘?E'empe:’astllﬂt'-.'f O b i Rlie id ;l;cli ahn clno %bl%vpaltge/ ridin3-yl]
[ 1- ( 3- Chl extoadha;iu#nﬁ@ﬂcf wagHed-withririnb ydrield N ayBQ, para] €vapoikateny rThaionad® vl | - acetic
aci d; - C

[ 1- (3 5- DP'(':qr%jlugtr'%p %eﬁgg ecg'llj' chrcrr't}at%grﬁgl%% ?"f‘ﬁgﬁif‘r'sr"bq ?).Pf,tQABIiSBWeR(arﬁg%_ yl]-ace
tic acid; the eluent, fumishing [4-chloro-1-(3, 4-dlchloro-benzenesulfonyl)-2-methyl-1H-pyrrolo[2 3-

[1-(2, 3- fp?h é@-:%%%@ﬁl:e?c‘rﬂ %gwfgsﬁ. B¢ Q¥yg! H pyrrol o[ 2, 3-b] pyridin-3-yl]-ace

tic acid;

Chl or o-4-fl Uor82&39?&8@85%J&T&’Emo%-ﬂ?}Mioﬁib%t?éﬁ&éﬁés‘ﬁ[f@nﬁ) PRI 3-yI ] - acet

c acid; [1-(3-
::I uorlo 4- E?Wﬁ?[ﬂ-%’dhﬁ@ﬂ@ﬁjylfwgtlpﬁc@mmyster (40pmg, OSonmoB im TPy ol mL)3isy| | - acet
Ic acid, t% %o(ﬁf y“ébilﬁgeq%? éa%a%rﬁafwﬂe s%%ﬁFéﬁyéubfected to microwave

H-pyrrolo etic ac

Met hyl - rrgﬁlatlgn mea spalad rﬁeﬁ@n)vesw with stiTing at B0°6 joust 4 Tminutesy (The aeastior. aci d,
are made h}fxtgr‘é‘%s e‘?é}%[t Oanﬁw%sér% Jelaab. %?é?ré Qﬁ@d bRE tHe@Epbisict{sonitilddd the

appropri ate benzenesu ﬁ

1- (4- Chi othengilterey| washephwit waierrrangﬁrlﬁ@rm[azumwpﬁpmg it-phleroy1-{3.4dishlpto-aci d 57a)
A m xtur eb@ﬁzeh@sdﬁéhg)lﬁ n4etr\‘)i'l-ﬁ’)‘lfﬂy%B[223-§Ip9il|d?b{é-ei§l]-'&c§trcydc]d‘ Wt& @33616' d nethyl
ester (100 nmg, , 1-Chl or o-4-i odo- bénzene ng, 0.49 mmol), Cul
(5 mg, 0.03 nmol), cyclohexane 1,2-diamne (6 pL, 0 05 nmol ), potassium
phosphateE&a&@m 1.0 mml) and 1, 4-dioxane (0.5 m-) is heated at 160C for
140 m nut es. e reaction is cooled, diluted with EtOAc, filtered through
si | i ca ang1-@sDpihethgr2/-pyfizoRByimethph-2an6thg i eH-pyfrofu[2 B L] pyridin-Fyipadetol um
chr omat ogr y (5:1 iso-hexane/EtQAc elution) to furnish [1-(4-

chl oro- phéﬁ )-2-nmethyl -1 Hpyrrol o[ 2, 3-b] pyri di n3- yI] aceti c acid nethyl

ng ﬁ{i on of_ ?i E@Siﬁ%(g#%ﬂné‘ géigt?o%sof'?Eg-a'in(wgthﬁ-zwigyrézol- ﬂ thano?(%tolnné,l N9
phenyl) 2-0I7girhinbh IrHﬂétWIFeMeDK?ZmB)ib]aﬂyled HB@(EML}O&R&hmOI)aC'hdrmldwds ester (4

0.0 Al
evapor at eapn%{j;ttrﬂ%m F%eéﬂgre 4 &‘6‘%‘{7‘@? ‘%’H”%S% 'g%d&epn hﬁ?q(ﬁ%tg ﬁ?& aC% I8(r)1n| !ss
aci di fi ed separpted hnd atotkdoovier salidehO bid eddalyih Stepcibatithoutffosherr gani c | ayer is

washed wi tF water .then brine, dried (MgSO4) then evaporated, to give
[ 1- (4- chl SPHABREIRPY-- 2- met hyl -1 H pyrrol o[ 2, 3-b] pyri din-3-yl ] -acetic acid;

M{ = 301. Exam) BEI&P (137 pL, 0.47 mmol) is added to a solution of (2-methyl-1H-pyrrolo[2,3-
b]pyridin-3-yl)-acetic acid methyl ester (60 mg, 0.29 mmol) in DMF (0.8 mL). After
35 minutes, the diethyl ether layer from Step 71a (1.8 mL) is added. After 3 days, the
reaction is partitioned between water and 1:1 EtOAc/ether. The organic layer is washed
with brine then evaporated. The residue is purified by flash column chromatography (49:1
EtOAc/MeOH elution) to furnish [1-(2,5-dimethyl-2H-pyrazol-3-yimethyl)-2-methyl-1H-
pyrrolo[2,3-b]pyridin-3-yi}-acetic acid methyl ester; MH" = 313.

71¢) 1M Aqueous NaOH (0.5 mL) is added to a stirring solution of [1-(2,5-dimethyl-
2H-pyrazol-3-ylmethyl)-2-methyl-1H-pyrrolo[2,3-blpyridin-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-yimethyl)-
2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid; MH" = 299,



[1-(3,4-Di fl uoro-benzenesul fonyl)-2-nmethyl -1H pyrrol o[ 2,3-b] pyridin-3-yi]-ace
tic acid WD 2005/ 123731 PCT/ EP200S/ 006493 46 59a) To a sol ution of
(2-nmethyl -1 Hpyrrol o[ 2,3-b] pyridin-3-yl)-acetic acid nethyl ester (0.8 g,

3.92 ml) v 6B M) i s added BEMP (1.81 ni, 6.27 hour ,
the reaction mxture is cooled to OC aggl a sol ution of mTBE'}/EPﬁfU&EJMS’%

3, 4-df fl uor o- benzenesul fonyl chloride (0.83 nL, 6.27 mmol) in DMF (3 nL) is
added. Thg_re i7-6. tdre is allowed to warmto roomtenperature, stirred
at roomt t, then concentrated under reduced pressure to a

m ni mum v. resi ' . re- l.sol uteT | lica
col um anﬁj'% ?%f( aerﬁbﬁg'i rﬁ%ﬂe&@r-%-gﬁ&qﬁﬂ-ﬁsgg?ﬁ#—ggﬁqn%@i%—&e&hyﬁé&ﬁg MO@%O% Et OAc
| n i so- hipyidin-8-yil-atéticratid; [2-Methyl1-(5-methyl-2-triflucromethyl-furan-3-yimethyl)-1H-
[ 1- (3, 4-dj - nesy 227 l4 - | 231 “jdi n- 3-
i1\ acer  ErRE SIURRARRER aceRE KR TN B IR BL IR 570 1
added at moﬂap,é-bwﬂdlni-aﬁg]-mmBcid;rﬂf§2.4[[1metbyl4hiazol-5—ylmethyl)-.2—methyl-1H- . .
A1) or O BRI GE A Rl ety il bl ot 1 © 21 ¢
reacti on bipyidin-2yl)cefid acids dnd {1-PJel4-Ghioro-pheml)aibyls2-methyh1 Hipyoole2,3-0 war m t o
roomtenp i Q. : ' ' | Ised to pH
7 uith 1 PRS0 26 ack), and iy haSaE Rieatias FeldstoadoP BirAle 2
resi due i &1,|usingdhe appreprigtechgterokystic methianele TM si | i ca col unmm and el uted using a
gradi ent eluent from 100% CH2CI 2 to 5% net hanol in CH2Cl2 to afford [1-(3,4-d
fluoro- benzenesul fonyl)-2-nethyl-1 H pyrrol o[ 2, 3-b]pyridin-3-yl]-acetic
acid; WA _E*ﬂdi.ﬂExanpl e 72 [1-(4-Chl oro-3-net hyl -benzenesul fonyl)-2-nmethyl -1
H pyrrol o[ 2, 3-b ridin-3-y]]-acetic _acid This Exanple, is prepared by the
sane net hgdhé’sDEBé’ﬁmbé )-¥Id-§,y ng"’tﬁ&@lbﬁ?%ﬁr&%“"ﬁ@ﬁ%ﬁnesu| fonyl hali de.
Exanple 61 (1-Furan3-yl nethyl -2-ne - | rrol o[,2, 3-b] pyri.din-3-yl)-acetic
o0 61a)  BENF (S BToRE PRI (200 a hameIs Sus oA AR SsteRe T
8 2éget hy: oﬂdltmiﬁwﬁfaild?id&r(r?.ﬂlg] zv]@iniﬁl)ng @I-Md_?«l)z(’?mﬁﬁli.)@t asjcnl Tlﬁéus]bemdrﬁﬁ (80 ng,
: mrol ). i - (1. : er m, n sol ution o .

t ol uene- 4‘2-‘t§"iﬂr‘}fag¥§ LC‘( f19[’:%&‘0'!?"%1 r“%@ﬁpﬁl\qé:gwpe ésﬁ'?""i ] ”ﬁqﬂb (S;2dgegdropwise to

the reaction mixture and the resulting suspension is stirred at 25°C for 72 hours. The

reaction mixture is cooled to 0°C in an ice bath. MeOH (20 mL) is added dropwise then the

reaction mixture is evaporated to dryness in vacuo. The crude material is triturated with

10:1 EtOAc/MeOH and filtered. The solid collected is further triturated with water and dried

in vacuo to afford oxo-(1H-pyrrolo[2,3-b]pyridine-3-yl)-acetic acid methyl ester; MH" = 335,

81b) A mixture of oxo~(1H-pyrrolo[2,3-b]pyridine-3-yl)-acetic acid methyl ester
(0.300 g, 1.47 mmol) is refluxed in hydrazine monohydrate (10 mL) for 1 hour to give 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, (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.

81¢) 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 stired at ambient temperature for 40 minutes, then 3,4-dichlorobenzyl



0.45 Mol ) is added. After 18 hours, the reaction is partitioned between
wat er and ether. The organic |ayer is washed with brine then reduced in
vacuo. The residue is purified by flash colum chronmatography (3:1

| so- hexane/ R, s5f5344 on) to furnish (1-furan-3-ylnethyl- 2- hyl - 1

H pyrrol of 2, 3- pyrjiﬁ'oﬁ n-3-yl)-acetic acgiod met hyl ester, I\ﬁg%’&%@)ééf’“%

2005/ 123731 PCT/ EP2005/ 006493 47 61b) | M Aqueous NaCH (0.25 nlL) is added to
a stirri n%IsoI ution of (1-fu

f -3-
yl met hy| - Profige {0.191.g, fam{)%?@ds]ﬂaw the: rraddiop mixtyreds stiregfor 1Hbeury Bt est er
(7.5 ny, QnidiHt BFPelatird. Thé rdddibNViidir Is pButed iMoli6d col@waR (40 mL)¥hd €action I's

evaporated and the _residue djissolved in water. The aqueous solution is
acidified ema%# withy E1QA G waghedwithdring; dried (NazSK%). fiered apg gMarorataq) & vacuo.nas hed
vviltp wat erThe lf&ﬁlaftbﬂlbdmgt is@?ﬁm liy'l_\?mﬂ) cl'!lr&fhﬂagﬁgﬁ})@ﬂi _Qig@beéb@iré; dipfd-picked 4
A" e ™' st pRiEnd o aitind Wi, 20 EfOAGRI-Rbkans, Rirlsting (18 &-dichiaro.

(1- f ur an- DepzyetHhyyrolo] 2Bt R ridibe-PYT-scetio beld meypyster MM 3= 3dg) - acetic acid is
made by the sanme process as that described for Exanple 61, using the

thpg})lpri at?a ; qugfmﬁtsbwtioreeﬁ[¢4(3,4ﬁitflaa]!wd>-5er§irgl)—1H—pyrl;rollolzl,3-b]pyridine-3—yl]-acetic

- oro-|- -dic r o- henzenes n - 2-ret.hyl - -

H pyrrol oﬁ"z"f’(s'ﬂédﬁ‘%ﬁﬂea% -%9’31' ’ 'E'@gblfnclaﬁ%héo'éfg[ﬁ' 'ﬁ%@ﬂ?%ﬁ%ﬁépwgéﬁﬁldr c acid
El. 35 ﬁ I 7l'|h8 reaution llnimra(tkiﬁiﬂre'dmt gsmouﬁ irrﬁrmteasf. The reaction mithrJ\reI is evaporated
2-met hyl -1 H pyrrol o] 2, 3- ridin-3- -acetic acipd nme ester g, 4.9
nmol ) in ! Vafgé'l tﬂé‘?'ﬂ%‘ﬁ}g?ﬁl&'ﬁﬁer‘( %95}3}‘?1_'5' gﬁiﬁéﬁag‘ %"H 3%%%%"{"&5%3?@%@%[ erature
for 1.5 hdhesesultae solicciscollentedbydiltration iaad friturated in GHCL,Wa bffordd (B3, Haichldrd-o pH
9-10 with ,aqgueo sa ted . .pot.assi um car at The precipitate is filtered
of f and tr?&ﬁ?ﬁ)rWBW@‘?@*%@?W‘&E‘FQS%%@ﬁﬁ&@ﬁ"z‘"ﬁ?en dried (Na2.SO4) and
evaporated to dryness in vacuo. The residue obtained is purified by colum

chromat ography on silica gel using 10:1 CH2Cl 2/ MeOH as the el uent affording

(2- net hyl afeYe H pyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid nethyl ester; M
= 221. 62 =nmet hyl - 7-oxy-1 Hpyrrolo[ 2, 3-b] pyridin-3-yl)-acetic acid

nmet hyl ester 3250 , 1.14 mol ) is added an excess of POCI3 (20 nL) wth
cool i ng i f2-Ethyldd4tritiworomethyl-benzyl)-1H-pyrrolof2,3-blpyridin-3-ylj-acetic acid

87a) 2-Ethyl-1H-pyrrolof2,3-b]pyridine:

To a solution of '2-methyl—7-azaindole (1.32 g, 10 mmol) in dry diethyl ether (60 ml) at room
temperature under an inert atmosphere is added n-BuLi (18.8 ml of a 1.6 M solution in
hexanes, 30 mmol) followed by t-BuOK (2.24 g, 20 mmoi). The reaction mixture is stired
at room temperature for 40 minutes and then cooled to -70 °C whereupon methyl iodide
(1.25 mi, 20 mmol} is added dropwise. Stirring continues for a further 2 hours after which
time, the reaction mixture is quenched with water (2 mi) and is allowed to slowly warm to
room temperature. The cooled solution is poured onto water (200 ml), neutralized with 1N
HCI and then extracted with diethyl ether (80 ml). The organic portion is washed with water
(2 x 60 mi), dried (Na;SO,) and concentrated in vacuo to yield the titled compound as
orange crystals. [MH + CH;CN]+ = 188)

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

A suspension of aluminium chloride (1.87 g, 14 mmol) in DCM (100 ml) under an inert
atmosphere at room temperature is treated with 2-ethyl-1H-pyrrolof2,3-b]pyridine (0.415 g,



reaction mxture is heated at reflux for 5 hours. The POCI 3 is renoved in
vacuo. The residue is dissolved in CH2Cl 2, washed with water, brine then
dried (Na2SO4) and concentrated to dryness in vacuo. The crude product is

purified byvw®hdé§haszschr omat ography on silica gel using . 1MeOH as
the eluent, furnishing (4-chloro- 2-netfyl-1 Perertis s

H pyrrol o[ 2, 3-b] pyridin-3-yl)acetic acid nethyl ester, MH = 239. 62c) To a

solution qf (4-ch]oro-2-methyl-1 H pyrrolol2,3-b ridin-3-yl)-acetic acid
ot hyl *estarals A Sid ot temReBke or T 5ol methLox eiomas rma L 0. 39
mol ) . Tmmg_aeuﬁwmpwnsu tethie Seddtibn bauré and Strieg toritiaUBE bvsrmgRt. frae 40

m nut es. -Di C

hl - b | f I I d 60 NL, .0. 1) i dded
and the. r SRR B oGS BF e ettt el bearkod sigpniser e J0BuIUBG 03 4
10I (rjri nut eshautpomtfémi mtm ige-watm_ hr(zénuégeana'bmherdeamét arggmj: portioe is S‘egﬁﬁltﬁdggriémt 0 ijce
wat er, rac Wi ] c shed wi ri.ne rie an
g\c/)apor at e&“aéﬁ@ %1%&85"3']5?&9&!8 a"f"éd' Sﬁ?'arﬂﬁt"gap nyg%lﬂtﬂwt%‘ﬂWBW%g@a&%/) on silica
gel usi ng (20 &) ahdsaicated. NEhessudid dssfiltetduieand| dried inddr wvacuumin BgD °C to yield the

[ 4-chl or o-ih%éngdﬁog’hégw_‘g%{ggnzenesul fonyl)-2-nmethyl -1H pyrrol o[ 2, 3-

b] pyri di né o met hyl ester, MN = 449. 62d) To a solution of

[ 4-chl oro-1-(3, 4-di chl oro- benzenesul f onyl ) - 2- net hyl - | H

pyrrol o[ 2, 3-b] pyri dine-3-yl]-acetic acid nmethyl ester (40 ng, 0.09 nmol) in
CH2Cl 2 ( 1 8ift) (2-Btisyl-1Heyodio[2, 3hppridinBryl) iRl aid Bdthybdsterd. 54 mmol ). The sol ution
I's subjected to mcrowave irradiation in a sealed reaction vessel with
stirring at 60C over 45 mnutes. The reaction mxture is evaporated to

3 : PO : o Lt d.

weoned wi (18 4l Ben SPYjEt s arRtaRe e 2 iRITHIRR T o) S0 08 ERskipBRoh, | 00

benz enesuMiseni2tethyR1 Hwyriplol213-blppidin-Stybfoxp-acefiqacid methyl-ester|(0.34get #6 acid;, MH =

433. EX 7, : ' - | 4.3~ . - -

H pyrrol g{r@hg) b't%ﬂﬁ[{/ %?réﬁ%%'ﬁ?&ggéta ﬁ}g‘é 8%/16@? 7t]f§§zlbéﬁgtl€aélgiolvrg? ?Fﬁ‘éé&é{)) Fﬂﬂ i on of

(2, 5- di methetesdiingrpsidue is-reutralizedwith salurated sglium bicaporrale saltion. i Thedi et hyl et her
3 o) _ ; ; .

{omper ht urQeare sEPickd i Bpm (b fYad the IRpriciRESR RS SomBhed WRb 0 Do

separ at ed (Ma$0s} @Ndapnerniratesyn ivacyea Ghedpsidusde tpaped o appre-papked Iseldte!™ f ur t her
silica column and eluted with DCM/MeOH (100:0 increasing to 98:2) to yield the titled

compound as a yellow powder. (MH+ 219)

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

ester:

To an ice-cooled stirring solution of (2-ethyl-1H-pyrroio{2,3-b]pyridin-3-yl)-acetic acid
methyl ester (80 nig, 0.37 mmol) in DMF (1 ml) is added BEMP (171 pl, 0.59 mmol). The
solution is stirred at room temperature for 40 minutes and then re-cooled. 4-
(Trifluoromethyl)benzyl bromide ((91 ul, 0.59 mmol) is added and stirring continues while
the reaction mixture gradually warmed up to room temperature overnight. The resulting
mixture is poured into water (3C ml) and extracted with 1:1 EtOAc/ether. The organic layer
is washed with brine, dried (Na;SO,) and concentrated in vacuo. The residue is loaded on
a pre-packed Isolute™ silica column and eluted with DCM to yield the titied compound as
a pale yellow oil. (MH+ 377)

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



characterization. 71b) BEMP (137 pL, 0.47 mmol) is added to a solution of
(2-methyl- iHpyrrolo[2,3- b]pyridin-3-yl)-acetic acid nethyl ester (60 ng,
0.29 mmol) in DV (0.8 nL). After 35 minutes, the diethyl ether |ayer from

Step 71 a (Wwohobdnstsy added. After 3 days, the reactiongj | 1ioned
bet ween water and 1:1 Et CAc/ether. Thegprganic |ayer is &giﬁggﬁ’w‘% brine

then evaporated. The residue is purified by flash colum chromatography (49:1

Et CAc/ Me t|on tQ furnish . :

[1-(2 5. %eog §ha‘¥8l ’?ﬁSﬂ a0esh {7 § s9lution;of A-ethykl-(4-trifluoromethy-

Ry rrolof Ebeazm-w4pydo|afz%amb§ndaﬁsyl]%c@twaéndméthwesﬁs(?rmg M/\]gynﬁib’a nglig) | l\/lh y
gueous rr ution o i met hy

2H pyr azol” %8#5"[1 - )Aftgr %E?‘H?ﬂ‘q RGP, %W?ﬂ?%ﬁi ByaFe: ﬁ“@ %S'Q%t ic acid

net hyl eSc}isslva(ad% wWater. Qh@%qmﬁ)soluﬂorilg TodlbtF ilerObe-bathrany. acﬂiﬂ’eﬁ[’lc% pé zhours, the

reaction is evapora t he residu eaueous

sol ution qsg\gac(?p q&raLe@q-E%l Bﬂﬁies“%‘ﬂ PSP a%égﬁlfe[r?cﬁandpqrgga%ﬁ?%lgh E?ﬁ Bcted by

filtrati ot 5068Cteyiaidthe fitled(cdmpodndrad & whit pbwader i+ 3p3)| et hyl ) -

2-methy] -1 H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid; MV= 299. WD 2005/123731

PCT/ EP20051006493 49 Exanples 73-76 and 83-84 These exanpl es, nanely,

[ 1- (3, 5-Di net hyl -i soxazol -4-yl net hyl )-2-net hyl -1 H pyrrol of 2, 3-

b] pyri di rﬁ%;(ny%@sgcet ic acid;
[ 2- Met hyl-1-(5-met hyl -2-trifluoronethyl-furan-3-yl methyl)-1H

P %/rSr ?rle'? Liﬁﬁ"'%%fﬁ ‘fgma-rt%@%}q;ﬁ%e‘fﬁﬂ%ﬁ?q&‘%&%@%ﬂ%&%}-I-ygl-qf;egcﬂc]d acetic acid;
[ 1- (2, 4- Di met hyl -t hi azol - 5-yl net hyl ) - 2- met hyl - 1H

pyrrol o[ 2, 3-b] py(di n-3-yl)-acetic acid; (1 -Benzofuran-2-yl nmethyl -2-nmethyl -

H-pyrroI023- b] pyri di n- acetic acid; an
{1-]1- (4- %h‘éﬁwl 064 rnmoi)iszadﬁ?@ﬂmﬂ5!"Hn$>99|\ﬂtﬂnd{f22-glethvl-1 H-pyrrolo[2,3-

b] pyri di rb]&yrwkrla-ﬂb; Bdtfe AR rﬂethﬂre%tevm@péwd 5 \GeseABRY iR wreétémas?,zbim gescri bed
for Exanpl'e 71, using the ro rlate het erocyclic meth anpl e 81

[ 1- (3, 4- D@40 Bmedin W @ﬁ f 80 minytes, a;hrfrrm'netbylﬁ ?thmeéylf@v&m d 81a)
1H Pyrr ol Qnderts éslppxorea%msn @a&@@ afld tie r3aéﬁ6ﬁ Ishrrédsfoaﬂ f6drsbafaie 5&&.{6

suspensi on of al um njum._ch in CH2Cl 2 (100 at 25C.

The suspehpbwesn water and 1 Eﬁp%q/d@@ﬁ q(nfﬁf -'iherﬂfﬂ?"'c W?’H'}‘/Waﬁbéﬂ with mﬂed'i“?rhe (1.93
m, 21 nbdcddSn fatdROTIY RBIWLS B PuPified by flash column chromatography (1:1 iso-

hexane/EtOAc elution) to furnish [1-(4-ethanesulfonyl-benzyl)-2-methyl-1H-pyrrolo[2,3-
b]pyridin-3-yl]-acetic acid methyl ester as a solid.

88b)1M Aqueous NaOH (1 mi) is added to a stirring solution of [1-(4-ethanesulfonyl-
benzy!)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yi]-acetic acid methyl ester (89 mg, 0.23 mmol)
in 1:1 THF/MeOH (4 ml). After 1 hour the reaction is evaporated and the resulting oil is
dissolved in water (8 ml) and acidified to pH 3. The resulting precipitate is collected by
filtration and dried in vacuo to afford [1-(4-ethanesulfonyl-benzyl)-2-methyl-1H-pyrrolo[2,3-
b]pyridin-3-yl]-acetic acid (MH+ 373)

Example 89

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



the reaction mxture and the resulting suspension is stirred at 25C for 72
hours. The reaction mxture is cooled to OCin an ice bath. McOH (20 nm.) is
added dropwi se then the reaction mxture is evaporated to dryness in vacuo.
The crude I triturated with 10:1 Et OAc/ MeOH apd filtered. The
solid coll ectbgg 5?123 Erther triturated with water and dr?g‘gT’EﬂqW@E‘ffd to

af ford oxo- (1H—pyrro| o[ 2, 3- b]pyr|d| ne-3-yl)-acetic acid nethyl ester, MH =
335. 81b) A m xture of oxo-( rrold¥ 3-b] pyridine-3-yl)-acetic aci d

met hyl es3%8) (4Methpd- gxy-lH-mrr 13blpyi 'N'Qrﬁé%i'clﬂﬁldﬁpeﬁhﬂﬁst% monohydrate (10
m.) for 1 hour to give a solution. KOH pellets (0.300 g, 5.35 muol) are

added anda sﬁfédteuspmsfdwﬁfl(mﬁ%yi-m p}rrbrepzra-b pifﬂm-sg%rcémad‘a MbthyFester (§Vapor at ed
to dryness in v e residue is m.) and 't he

sol uti on §:£4 c?dBW“@ﬁ in hgéﬂn?te%xvs&ane(@&de@ﬂ‘tfpaméd%nﬁzsw 'G'UjeSaPrt’)e”l s carefully
added andatindSpHepR6tArgON 18 tidatdeportfonivitlel withefi-chlordpRfox)senzaicieldr d(e JHiefaeaction

m xture | evaporated to yness in vacuo,, t hen titi oned between
saturate i and t he
P £, S50 0 e reasten tem AR e ATa S St reom dmpareiue

agqueous  pisiean |§e-ﬁdthrcm|§tt@d1evdxb’(heﬁnlf:héﬁﬂed5fthepﬁdfldi aamucm‘ THe(edation Afixtafedani cs are
conbi ned, ,dri eggo% 2SO4 an? vapor at eg in v @ﬁ Z crug gf)od ct. iIs
purified Byred PLEORMIRMBREAIE ForPUR and t erb??é"‘f:fg ga/ayeg FQfahrAnd pasied toc o) um,
ﬂ uti ngI VpH B-10: tﬁungtsa%gété@potb@si@ﬁeam?aétewagm JrhaciqaBbud i9 eRfrdddédiwithl 81c) T

pyrrolo pyri di acetic aci c 0
an ice co[I[)éMda’f@]P %& FPFQ R 'Q?ffr%cﬂ?iﬁﬂpgé(@ %6)) aé?ggpp?,e“g@ﬁeﬂ met hyl
ester (50inWeeudtodfield(ethyh7 =1k Joyrrolb|2,3-bppitied-yBEvBtid 4id Aéthylestél, 42 nmol ) .

The reac&w_g xture is stirred at ampient tenperature for 40 mnutes, then
3, 4-di chl WD 2005/ 123731 PCT/ EP20051006493 50 bromi de (0.101 g,
0.42 mmol ) Is added and the reaction mxture is stirred for 16 hours at

anbi ent tenperature. The reaction m xture is poured into Ice cold water (40
m) and extracted with EtOAc, washed with brine, dried (NazSO4), filtered

o v bt 35t B AP P R BRI, U ot (2

g) eluting with 1:20 Et OAcri so- hexane, furnishing [1-(3,4-dichloro-
benzy! ) - 1AewspensibmbR(23nethyyTk-oxyi THepBFadlR 3ehjrytidie- 3x)-doetio mhig mathyl ester M4 = 349,

P13 4. GBI 4 33afthoh i phesshorus gryphjoride (5 miis stired and feated uSng. 1§ gyl
est er (23mictpwane GBtationih P Hersonal@ﬂle(msfal Emm@"ﬁ @ptadwqumvwaama@tor a6 ) .
°C for 5 minutes. After standing at room temperature overnight, the reaction mixture is
poured carefully onto ice water and extracted with DCM (3 x 40ml). The organic portions
are combined, washed with brine, dried (Na;SO,) and concentrated /in vacuo. The resulting
dark brown residue is loaded on a pre-packed Isolute™ silica column and eluted with
DCM:methanol (10:1) to yield the titled compound as a cream solid. (MH+ 239)

89c) [4-Chloro-1-(4-methanesulfonyl-benzyl)-2-methyl-1H-pyrrolof2,3-bipyridin-3-yl]-acetic
acid methyl ester:

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-methylsulfonylbenzyi
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-



The reaction mxture is stirred at 25C for 5 mnutes. The reaction m xture is
evaporated in vacuo, to renove MeOH then cooled in an ice bath and acidified
with concentrated HCI. The resultant solid is collected by filtration and

triturated i afford [1-(3, 4-dichloro- benzyl)-

H pyrrol 0[2,‘2?%_6%}%7%1?%- 3-y] -acetic acdsd;, M4 = 335. Ex;Prﬁ}i’Féngof/006493
[2-Ethyl-1-(4-trifluoronethyl-benzyl)-1H pyrrolo[2,3-b]pyridin-3-y f-acetic
acid 87a) 2-Ethyl.-1H-pyrrolo[2, 3-b]pyridine: To olution of

2- et hyl -’f’?‘éﬁegil?fé%ﬁ'%ﬁ?”@ ﬁ@gﬂ%ﬁy"“*‘ fFodeyang e%ﬂ@lac%tﬁﬁe(ﬂ-aé)éﬁy'ﬂd)th%t room
t enper at utiteddthground as AevHiteaowden (MHe 40F). added n-BuLi (18.8 ml of a 1.6 M
solution in hexanes, 30 mmol) followed by t-BuOK (2.24 g, 20 mol ). The

reaction rg.xi ' ] at.ro ture for 40 mnytes and then
ool ed 1 o oo M AdEpH N0FT ATty SBER B e dcloo e Ldgea

dr opwi se. nithanesulipngidreinizyl)i2andtioyl-18-gyooko[R3-bpyticin3syljedfcetic acldh methyl éstere, t he
reaction niLxturead [ Wy J) . | | | owed t.0 sl owly warm
o room 1St o mMTIE P skt A, Afe Seb PR s Rt Besbo " ).

neut r al i zédunsj thh rdachibn MGituranisifiltenehtoesrhoacanydindissbivetl miateyibl aridieevapdtated ). The
organic p [ Jth . . .

concent ra'(t? éé&ﬁ%svj@%é%‘*?mgb%d'%%g&di'rt' fvét&%‘&ﬁﬁ%d%uﬁacrgfgbggorél—ﬁ%é‘ﬁ%f%g@ﬁrﬁs. [VH +
CH3CN] + = ptfpjitatetollecta By fitratioh addmlyied @l waco B affopd [4-ahlatod-(¢ ) - oxo- acetic aci d
met hyl ester. 8NS5O0 ¢ U, 0 Lok de (1. 879, in DCM
(100 ni) a5 AR e '3?"%’#@%%%@?@%@8? tbudacid tviliiaoly | 0 -
2-ethyl -1 Hpyrrol o[ 2,3-b]pyridine (0.415 g, WO 2005/123731 PCTI EP20051006493
51 14 mml ). After stirring at roomtenperature for 1 hour, nethyl oxalyl
chloride (1.29 m, 14 nmmol) is added dropwi se to the reaction m xture and
stirring %ﬁ,% overnight. The reaction mxture |Is cooled in an ice bath
and net ha ded dropwi se. The m xture is then poured onto ice-water
(200 M) and stirred . The organic portion is separated,  dried Na2SO4) and
concent r atié@-Fhioredunethanesylianyl-benzyZ-mathyi-dHmyrqle2 3sbpyrigin-3-¥l-agelicy wat er
(20 nl) angdigponicated. The solid is filtered and dried under vacuumat 50 C
to yield the titled conpound. (M#+ 233) 87c) (2-Ethyl-1

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

90a) 2-Chloro-4-methanesulfonyl-benzaldehyde:

A suspension of 2-chloro-4-fluorobenzaldehyde (24.9 g, 0.16 mol) and dry sodium
methanesulfinate (17.9 g, 0.175 mmol) in dry DMSO (60 ml) is stirred at 90 °C overnight.
The reaction mixture is allowed to cool to room temperature and then poured onto ice-
water (400 ml). The resulting precipitated is collected by filtration and dried under high
vacuum to yield the titled compound as a yellow powder.

90b) (2-Chloro-4-methanesulfony!-phenyl)-methanol

To a stirred dispersion of 2-chloro-4-methanesulfonyl-benzaldehyde (25 g, 0.11 mol) in
absolute ethano.i (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 HCl. The resulting suspension is extracted with ethyl acetate (400 ml) and the organic
portions are combined, washed with brine, dried (MgS0,) 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.



To a solution of triethylsilane (818 NI, 5.12 mmol) in TFA (1.6 m) at -10 C
I s added portion wse (2-ethyl-1 H pyrrolo[2, 3-b] pyridin-3-yl)-oxo-acetic
acid nethyl ester (0.34 g, 1.46 mmol). After stirring at roomtenperature

over ni ght, @vb%?js?llﬂﬁi‘t is removed in vacuo and the resu{i‘{}ﬁ%@ﬁe’@%‘%’gﬁ ::

neutralized with saturated sodi um bi cagbonate sol ution.

extracted with DCM (3 x 20 m) and the organic portions are conbined, dried

(Na2sO™4) %n)(sj concentra]t ed in vacuo. The residue is | oaded on a pre-packed

| sol ut e” MCk H1Bremomsihytchipre-4smethanesyifopyBeReUEOH (100: 0 i ncreasing to 98: 2)

to yield the titled conpound as a yell ow powder. (M+ 219) 87d)

[ 2- Et hyl -A edofed (01°C}, stimerhmispghsidrestz (B-ghickbipnethanesliforyi-pheanyh indethardi ?4'9]1' acetic
-

acid neth ster.: .T lce-coaled stirring solution o 2- et hy

v by r ol o 3987 Bl iy e @56 B fdecid ér AthRpherb. B dedlegig, 0. 37 rmol) i n
DVF (1 mphosphoaddsdibtolide (5,4 i, (0029 Holbandatiowid td stir and elahitoroons stirred at
roomtenperature for . 1 nut es. and .t hen .t e- | ed. 4- .

(Tr 1T aoRgnBtHfs BmgR. fhe theilind i ol fe ik Ster (100 sihenst b graanis i ng
cont i nueortionlieseparated amtdriedrover XaQHeelpta thn lrhiputesr Teel solperit ¢s removed @nper at ur e
over ni ght h | & i M Xt Uk e i red into water (30 nd extracted
ot 11 erdong e B sl on B Yol i ool OF S iR eRaliRon Ry el ol naoson)
and concamtrehtetiwithiso-hexene/eling acetsieddd) iteyielddluketitiedrcompopndapaeihitel | sol ut e”
silica CO‘1I°HBPM6-I|Ed eluted with DCMto yield the titled conpound as a pale

yel | ow oi'l". 377) 87e)

[2-Ethyl-1-(4-trifluoronethyl-benzyl)-1H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic
acid: WD 2005/123731 PCT/ EP20051006493 52 0.5 M Aqueous NaOH (1.0 m) is
added to a solution of [2-ethyl-I-(4-trifluoronethyl-

ol | TR ip ghinel Rt o 2R RIS S By PR B AR T o i

vacuo, arfgidmethylesteue dissolved in water. The aqueous solution is cooled in
an ice-bath and acidified to pH 2 wusing concentrated HClI. The resulting

preci pi t &igtar ige £ddIdd0®E) Stbd AN Bﬂ%ﬁﬁeth&l%- m-tgﬁgrﬁﬂ-ﬁylyacdkel d the
titled conpound as a white powder. ( 36{% _arg;jl e 88 .
[ 1- ( 4- Et tseraethyl Gter ( Betegl 1T omadin gy OVF 613 b feAdsied sagibgrhvdride @.4849 acet i ¢
aci d of a 60 % dispersion in mineral oil, 12.1 mmol). After stirring at room temperature for 3

hours, the reaction mixture is re-cooled to 0 °C and treated with 1-bromomethyl-2-chloro-4-

methanesulfonyl-benzene (5.0 g, 17.6 mmol) and sodium iodide (2.64 g, 17.6 mmol). The

resulting mixture is stirred and allowed to warm to room temperature overnight. The

reaction mixture is poured onto water (300 ml) and extracted with 1:1 ethyl acetate/diethyl

ether. The organic portions are washed with brine, dried (Na;SO,) and concentrated in

vacuo and the resulting crude is purified by chromatography on silica eluting with ethyl

acetate/iso-hexane (1:4 increasing to 1:2 ) to yield the titled product. (MH+ 407)

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

1M Aqueous NaOH (15 ml) is added to a stirring suspension of {1-(2-chloro-4-
methanesulfonyl-benzyl)-2-methyl-1H-pyrrolof2,3-bjpyridin-3-yi}-acetic acid methyi 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 ml) and acidified to pH 2-3 using concentrated HCI.
The resuiting suspension is collected by filtration and dried in vacuo at 50 °C to yield a



88a) BEMP (182 NI, 0.64 mmol) is added to a stirring solution of

(2-methyl - 1Hpyrrol o[ 2,3- b]pyridin-3-yl)-acetic acid nethyl ester (prepared
as described in US Patent 3320268, 82 ng, 0.40 mmol) in DVF (2.6 m). After
80 mi nutes, WolhRneswt hyl - 4- et hanesul fonyl - benzene (75 p 63 mmol) is
added and the react%n stirred for 2 hayrs before parti t|%qﬁ’¥ﬂ"°56’8f%en wat er
and 1:1 Et QAc/di ethyl ether. The organl c layer is washed with brine then

o e E R s B LER) rgslalsioeom kARIa (1< SHord e ded prodet <P (111
[ 1- (4- et hgmBsB308pNYI - benzyl ) - 2- et hyI -l H-pyrrolo[2,3- b]lpyridin-3-yl]-acetic
acid nethyl ester as a solid. 88b)1 M Aqueous NaCOH (1 m) is added to a
stirring solution of (1-(4-ethanesulfonyl- benzyl)-2-nethyl -

H pyrrol o[ 2, 3-b] pyridin-3-yl}acetic acid nethyl ester (89 ng, 0.23 mmvl) in
1:1 THE/ MeOH (4 m). After 1 hour the reaction is evaporated and the

resul ti ng Examples81 di ssol ved in water (8 m) and acidified to pH 3. The
resulting precipitate is coIIected by filtration and dried In vacuo to

5 of ST RPASEFET Aol cedh b

[ 4- Chl oro-1- (4 nmet hanesul fonyl benzyl)-2-nethyl -1
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid WO 2005/123731 PCT/ EP2005/ 006493
53 89 a) (2-Methyl-7-oxy-1H pyrrolo[2,3-b]pyridin-3-yi)-acetic acid nethyl

ester: A gfhymifet Qi eri2l)-t A-pYRbRY, 3-Bipyridin-3-yl]-acetic acid meth
H-pyrrol o[ 2, YS[ b] p?/*’?g yln;ﬁlc)icetqyg a?:dl d ]r%rtl rl1r3l/ ygsatcg;c a(cé mgt ylztzs't%' nmol ) in

2-di net hoxyet h ) oom nder an inert atnosphere
of Ar gon |§qy§t'€§aé8'“é%?f(%ﬂgﬁﬂyi ehRVH°PFQZ¥${HY'EFE%S(¥B%E‘I‘FZ%“&"‘émyheﬁtg' (7 gl,O of a
t77 %M ;N sorsg, 3. §%n?d)“rmalr9 DMFP(W s hddua dreWiss, BEWMPE(1.31 MRYZ MmdBdvét room
enperature ysing

due to the exopthe ature of . the acid
LGr ! o S e ARG SfHi5g gl gom dSmBgTatbricia” L RouT bR e lDEr AR SRR hour o
and then p@t4asirebtnayl\bontite 14@9 Mhmﬁnbaspém:eudahwstmhg &Jnhﬂuégicb\.@ﬁ'n turated
pot assi u ar bonat e sol u a ?ous is %E%rac w (2x100 m)
Dt he. o8 rAsha o cPBrRIRIRY e sefie fe tolonasand, 56 olls RAER - ated I
vacuo to Yhehthtdgraphytdmysilicd eRisig Withifsoyekanetéthyl céthizy(6d) to-yield [2-mettgt-1¢4-aci d

Methyl €St el bensyiiHGi+olo[2, 3-blpyridin-3-yi]-acetic acid methyl ester. (MH+ 340)

91b) [2-Methyl-1-(4-nitro-benzyl)-1H-pyrroio[2,3-b]pyridin-3-yl]-acetic acid:

1M Aqueous NaOH (1.18 ml) is added to a stirring suspension of [2-methyl-1-(4-nitro-
benzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid methyl ester (0.2 g, 0.54 mmol) in 4:1
THF/MeOH (5 mi). The reaction mixturé is aliowed to stir at room temperature for 4 hours
and then the solvent is removed in vacuo. The crude residue is dissolved in 1:1 THFfwater
and acidified to pH 3-4 using 6M HCI. After stirring for 30 minutes the resulting suspension
is filtered and dried in vacuo at 110 °C to yield the titled product as a yellow solid, (MH+
326)

91c¢) [1-(4-Amino-benzyi)-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



89b) (4-Chloro-2-nethyl-1H pyrrol o[ 2,3-b] pyiidin-3-yl)-acetic acid nethyl
ester. A suspension of (2-nethyl-7-oxy-1 H pyrrolo[2,3-b]pyridin-3-yl)-acetic
acid nmethyl ester (360 ng, 1.63 mmol) in phosphorus oxychloride (5 m) is

stirred andyhegisfdsHpi N9 mcrowave radiation in a Per SOE&@%%%%W EnrysTM

Optim zer mcrowave reactor at 160 C fspr 5 m nutes. Aft room
tenperature overnight, the reaction mxture is poured carefully onto ice

wat er and _extracted w th X 4 The or ortlon are conbi ned,
washed wi f r%qanc{g[95%@@?%‘?%&?%%6}%@%H-.trpgngg%f]rp aG’éR:t.?d" crihe tifled ) t i ng
dar k br owprotestiad @eyellow boliiigdHe296) pr e- packed | sol uteTM silica col um and
eluted wwth DCM nethanol (10:1) to yield the titled conpound as a cream
solid. (M+ 239) 89c¢)

[ 4- Chl or o- 1- (4- et hanesul f onyl - benzyl ) - 2- et hyl - 1H pyrrol o[ 2, 3- b] pyri di n- 3-yl
]-acetic acid nethyl ester: To a cooled (0 C) stirred solution of

(4-chl or oERamplel®2 - | H-pyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid nethyl ester
(0.1 g, 0.42 mol) In dry DMF (2.5 m) is added sodi um hydride (0.019 g of a

60 % di SPE-iftnaAodi3AyRS.f¥hboromefhl L BBRN. 2 AekHjL(BhbybiBfs ShIhPAR.

tenperature f . hourS, the reacti'on mXxture

treated Mﬂﬁcﬂlm'ﬂylsulfonyl benzyl brom de (0.105 g, 0.42 mmol). The
resulting mxture is stirred and allowed to warmto roomtenperature
overnight. The reaction mxture is diluted with water (3 m) and extracted
with ether (3 x 15 m). The organic portions are conbi ned, washed with water,
dried (Na2SO4) and concentrated in vacuo. resul ting crude residue is

| oaded on94R)rlro WWMT%’T@'@SW@W'MWPWB {ReNZene: nacked | sol utem silica

colum and eluted with iso-hexane : ethyl acetate (1:8) to yield the titled
conmpound Fhe ftleditioipoledidPrepardd tinatdydlsly Etbrohdnishieawnioe@ (0.5 m) is added

to a stirri sol uti of [4-chlaqro:l-(4- .

et hanes MeBRYPS B PRTEone TR OTL2 S{IPioct-yosobenaaiehyds (HeR PRI WHS: ¢ aci o
met hyl esfiggro-3¢dfior@methylbéhzaitigyde. i n 1: 1 THF/ MeOH (1 m ). After stirring at
roomtenperature for 4 hours, the reaction mxture is filtered to renove any
undi ssol ved material and Is evaporated to dryness. The resulting oil is

di ssolved in water (1 m) and acidified to pH 2. The resulting precipitate
collected by filtration and dried in vacuo to afford [4-chloro-1-(4-

met hanes uB2iriyld-Nethands) idhyh@drifsbrotnetihybbenzyl)-GfraetByliHopyriad[2 3dIpprifinedew}-i ¢ aci d.

(Mt 393) acetic acld methyl ester:

To a stirred 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 (200 ml) under an inert atmosphere of Argon is added
dropwise, BEMP (19.9 ml, 69.1 mmol) over five minutes. After stirring at room temperature
for 1 hour, the resulting solution is added dropwise to a stirred solution of 1-bromomethyi-4-
methanesulfonyl-3-triflucromethyl-benzene (23.9 g, 75.4 mmol) and stirred for 18 hours,
The reaction is concentrated in vacuo with toluene and the resulting oil is purified by
chromatography on silica eluting with iso-hexane/acetone (15:1). The crude is further
purified by dissolving in hot ethyl acetate and refluxing in the presence of charcoal for 5
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)

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



Exanmpl e 90 [ 1-(2-Chl oro-4net hanesul f onyl - benzyl } 2-net hyl -1

H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid 90a)

2- Chl or o- 4- net hanesul f onyl - benzal dehyde: A suspensi on of

2- chl or o- 4- w&%Q?@?ﬁal dehyde (24.9 g, 0.16 nol) and dry '

met hanesul finate (17.9 g, 0.175 rmol) ig dry DVBO (60 m)”%?éfpgqﬁuk’ﬁ"?“é%? at 90 C
overnight. The reaction mxture is allowed to cool to roomtenperature and

by 11 |t daeaprooiy R g e ey HAr RSB Ebpound s o

yel | ow powudetic. ackiDhgthyl2stenl( b4, © g432mitriol) ire SHIF { 150y} jshezatdd) dropwibewith 1Mo a stirred

absol ut o Skt GR T uSatereARAEAN LM heatBR IR0 s epldop Ry )|

whi | st coatithmaptharioh(50aml). i Thes eattiontroixiures instired at&OCiferdhowrs andtheAfttieer stirring

at roomt u . | ] %t | r arefully
onto ice- \%agﬁgrﬁtq% %8.8) v%ﬂn %ﬁgg'aiﬁ%?'}j?gg *{"gﬁ“g‘%—‘f "%ﬂ.?&hvﬁ talﬁ{ét%ie QOQ&HI) a?%ﬁﬁe resul ting
suspensi omesulting:sbliciis filkeredianth dissdlved in svatanidioxgrD(25M| cha@: t mixtupe)gdhec porti ons
are conbi : | rLae, ' kL, vacuo. The
resul ti ngggfraﬂtﬁér@eg’t}\éﬂtp 5{35'9(5' F‘?g&ﬁ%“gg‘?é%%%‘&gﬁgsa@ﬁ@%%%ﬁ %r@s?eo‘rﬁﬂ? ﬁ'%{e 'o yield
the titl| edvashedmwithcwatehanchthes disd iy vacunl dFurther pusification of thesoligdy 2005/ 123731

PCT/ EP200 : I - t esul fonyl - benzene A
cool e (0Te5 iafkatortfort YeAeP( R PAFokibihG ok e e 4299

(2-chl or 0- 4- et hanesul f onyl - phenyl ) - met hanol (191 g, 0.087 nol) in diethyl
ether (250 m) under an inert atnosphere, is treated with phosphorus
tribromde (5.2 m, 0.029 nol) and allowed to stir and warmto room
terrperaturl:_g(aglﬁégg ght. The resulting mxture is diluted with water (100 m)
and the ofganic portion is separated and dried over NaOH pellets for 5

m nutes. The solvent  is rerrﬁved in vacuo and t he esul%g‘ﬁrude residue is
| oaded on [i{4Fihapssylianyi-2dntlueremethylhegzd)spipathyliipeirg Ryfidin-3-

I so- hexanedjaicet aglget ate (4: 1) to yield the titled conpound as a white
powder. 9 [ 1- (2- Chl or 0- 4- et hanesul f onyl - benzyi } 2- net hyl - |

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

93a) 1-Bromomethyl-4-ethanesulfonyl-2-trifluoromethyl-benzene:

The titled compound is prepared analogously to 1-bromomethyl-2-chloro-4-
methanesulfonyl-benzene by replacing 2-chloro-4-fluorobenzaldehyde (step 90a) with 4-
fluoro-3-trifluoromethylbenzaldehyde and by replacing sodium methanesulfinate with
sodium ethanesulfinate.

93b) [1-(4-Ethanesulfonyl-2-trifluoromethyl-benzyl)-2-methyk-1H-pyrrolof2,3-blpyrdin-3-yi]-
acetic acid methyl ester:

To a stirred solution of (2-methyl-1H-pyrrolo{2,3-blpynidin-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 mi of
a 1:1 mixture) and water (100 mi). 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)



acid nethyl ester. To an ice cooled (0 C) stirred solution of
(2-methyl - 1Hpyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid nethyl ester ( (2.25 g,
1.1 mmol) in dry DMF (15 ml) is added sodium hydride (0.484 g of a 60 %

di spersion iy odlezd; ol 12.1 nmmol ). After stirring at P@g&@ﬁg},ﬂ@ﬁ&at ure for
W

3 hours, the reaction mxture is re-caogled to 0 C and treate
1- br ononet hyl - 2- chl or o- 4- net hanesul f onyl - benzene (5.0 g, 17.6 nmmol) and

sodi um i oqj 4 g, 17. ). resul tin i xture |s.stirred and
i oned SR E PR e A BTty B SEIPS OG- | <

pour ed ontagetiadot (300 m ) and extracted with 1:1 ethyl acetate/diethyl

ether. The organic portions are washed with brine, dried (Na2SO) and

.concentrated,i VAL uo hi i urifie chr omat ogr aphy
on si 11 ca 18R Ag SRR gt e ARl Bebabid B NEIG T 1 2 Fo
yi el d t he pyirdlb2¢B-pjpwitire8-yil-abétic at@immetb@daerster (0.6 g, 1.32 mmol) in methanol/THF (8 mi

[ 1- (2- Chl f - - - - bl.pyri di n- 3-yl
]-acetic %ggi@ W%%%%ﬂfgq%bﬁﬁ?%%ﬁ )):a:lfeéth L@Xﬂd&ﬁ%ﬂi&é%@{t&%ér g spensi on of

[ 1- ( 2- chl dwursdtheselvintrieemodveth iyl vacan apd theZesiditely dissolved in water (3 ml). The

H pyrrol o - b ledl O = t,d i . 9, mmol) in
1 Y viEputor Rl ot Lo BN o vip BRGHE s B30ron & ftctefand oty

m xt ur e i go fieldtthe tithedtppodustnMB+ad¢) undi ssol ved material and is evaporated to
dryness. The resulting solid is dissolved in water (30 nl) and acidified to
pH 2-3 using concentrated HCl. The resulting suspension is collected by
filtration and dried in vacuo at 50 Cto yield a WO 20051123731

PCT/ EP2005/ 006493 56 solid which is purified by recrystallisation from

| PA/ wat er Example 9% afford the titled product. (M+ 393) Exanple 91

[ 1- (4- Am no- benzyl ) -2-net hyl - 1H pyrol o[ 2, 3-b] pyridin-3-yl]-acetic acid 91 a)

[ 2- Met hyl 1Hi-éhwréf4cathar%mIfbnyltﬁd@wn-&hﬁ&ﬁ%ﬁtmbgmlqﬂz,sﬂpwhd|nx3Cﬁ}¢€euecl d

met hyl ester; To a stirred solution of (2-methyl-i

H pyrrol 0[32!d3-b] pyridin-3-yl)-acetic acid nmethyl ester (0.78 g, 3.8 mml) in
dry DM (10 m) is added dropwi se, BEMP (1.21 nml, 4.2 mmol) over two

m nutes. After stirring at roomtenperature for 1 hour, the resulting
solution is treated wth 4-nitrobenzyl bromde (1.0 g, 4.6 nmol) in one

por ti on and_f Lrring.gontinues Qverni At venzene

The titled compound is prepared analogously to 1-bromomethyl-2-chloro-4-
methanesulfonyl-benzene by replacing sodium methanesulfinate with sodium
ethanesulfinate,

94b) [1-(2-Chloro-4-ethanesulfonyl-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic
acid methyl ester:

To an ice cooled (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
1.5 hours, the reaction mixture is re-cooled to 0 °C and treated with 1-bromomethyi-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



The reaction is concentrated in vacuo with toluene and the resulting oil is
purified by chromatography on silica eluting with iso-hexane/ethyl acetate
(3:1) toyield [2-nethyl-1-(4- nitro-benzyl)-1

H- | o[ 2,43 i n-3-yl]-acetic acid methyl ester. 4 b
2 Nkt yt - L R Y L ayr 1ol o g 3. 6] pyr i i n- 3.y RN RlOGht ! 1

Agueous NaCH (1.18 m) is added to a stirring suspension of
[2-methyl-1-(4-njtro- benzyl)-1H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid

met hyl est 'g‘?@’%eg’,yl ﬁagqﬁe){ﬁ?d]e;(amg%@ iper R%‘B%(osylﬂg)the tHed prodiiet i on i xture
is allowedqmHe 42t r at roomtenperature for 4 hours and then the solvent is
renoved in vacuo. The crude residue is dissolved in 1:1 THF/ water and
acidified to pH 3-4 using 6M HClI. After stirring for 30 mnutes the resulting

suspension is filtered and dried in vacuo at 110 Cto yield the titled
product as a yellow solid. (M# 326) 91 c)

[ 1- (4- Ani rsdenjd+(2:@hjor@-4ratitdnebulfdriyihaneyl)-2niatiBA-BHmpyrro[203-Blpy idin-deditacetiaci d:

[ 2- Met hyl -aq:lrd(4- nitro-benzyl)-1H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid: is
di ssolved 1TTn 25:3 nethanol/acetic acid under an inert atnosphere of Argon

and then treated with palladium on carbon (10 %V w) . The resulting
suspensi orfo astistedisokition aifd(2-ghlorpfrothphesulforyl-bemzyd Gosethpi3tt B pyraal2BP2005/ 006493

57 hydrog _A hou: L i i i.ny.yacuo to
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[ 1- (4- Met eidus) i adeed-18 NaOH| (1 mbnédtar stirtingat yoom femasratyre-avemight, the

H pyrrol of = | PG ESRAYA I I ki i : i i
025 1. Br orEivantls FfOVeU vacub ohd Biebustcidhsolved In water (2p m), The solufinis ;| . 4
conpound iasidified e pdil using Bigdlang t%/@re@ulﬁnmmnw is filtersd @nd reprystallised

met hanesul J i -4-fl uorobenzal dehyde (step 90a)
i ik _iﬁ?f@%&%ﬁ@%@ﬁg@ﬁgtaﬁngé i " 92b)

1- (4- Met hanesul fonyl -3-trifl uoromet hyl -benzyl)-2-nmet hyl - 1H pyrrol o[ 2, 3-b] pyri
din-3-yl]- acetic acid nethyl ester. To a stirred solution of
(2-nmethyl-1Hpyrrolo[ 2, 3-b]pyridin-3-yl}acetic acid nethyl ester (12.8 g,
62. 8 nmol )Exathglé 95 DM- (200 nl) under an inert atnosphere of Argon is added

[1-{4-Ethanesulfonyl-2-triflucromethyl-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-
yl]-acetic acid

95a) 1-Bromomethyl-4-methanesulfonyl-2-trifluoromethyl-benzene:

The titled compound is prepared analogously to 1-bromomethyl-2-chloro-4-
methanesulfonyl-benzene by replacing 2-chioro4-fluorobenzaldehyde (step 90a) with 4-
fluoro-2-trifiuoromethylbenzaldehyde.

95b) [1-{4-Methanesulfonyl-2-triflucromethyl-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



dropwi se, BEMP (19.9 ml, 69.1 mmol) over five mnutes. After stirring at room
tenperature for 1 hour, the resulting solution is added dropwi se to a
stirred solution of 1-brononethyl-4-

met hanesul f s3=L L0 f | uoronet hyl - benzene (23.9 g, 75.4 I nd stirred for
18 hours. %lz?ﬂég%{?{m i s concentratedgin vacuo with to%%ﬁ‘)engq'?g’of“ﬂ%
resulting oil is purified by chromatography on silica eluting with

i so- hexane/ acet one (15: %r; The crude is further purified by dissolving in
hot et hyl teeeneAzeotioping aitd thriresyiting ofl frepapsiitioned betwgen water ¢409 mb apd BCMyi nut es.
The sol ut (S0 mi ahd bktRickst WIRFIDENE500 e The ofganR/PovtRfs lafe ¥ekbiRed dde resul ting
solid is re-cr%_stal | i ﬁi’(‘j 6rm%h\il acetateli so- h(—fxane to yield the titled
pr oduct avashed mith,watsr (4% 2 Q ) quyggfuspensmn is filtered and cohcentrated in

[ 1- (4- Vet hapgswitd ©mighe dzédtiobing0 TRgRHAE lis emay by cﬁ’romatdgyégphyldnremeé elufrig?, 3- b] pyr
I di n- 3- y%-acet | C_aci cl O Q,j§5/ &éﬂ@l PCT/ ERP2 03@8{) 3 58

1- ( 4- Met hatitbdsn-hexays/asetons (16413 P-"E%W?ﬁ“j A AN 1

H pyrrol o] 2, 3-b] pyridi n-3-yq- acetic acid nethyl ester (14.1 g, 32 muol) in
THE (150 m) is treated dropwise with 1M NaCH (64 nml) at roomtenperature
and after heating to 50 C, the suspension is treated wth nethanol (50 m).

The reacti ' ' i I salvent is
renoved i r?gg)a[gl dé-tﬂ{ﬁﬁgg@froﬁg-eﬂ’-{r@f}?r?%? ﬁgﬁ?%@%ﬂ%z%h@ﬂ&% g’@?@]p %B@B'Smﬂj and the
resultingaseficatids filtered and di ssolved in water/di oxane (250 m of a 2:1
m xture). The solution acidified to pH 3-4 using concentrated HCl and the

Fur ther b T RENTT gt @aibanolBRAGE MppiBbtodain adfinA € of (175)
af f or ds t Ipyrroiof2, eblppidintdyil-acetit-acidimehyiostarp(14.8a8 26.8 mmol) in water (100 mi)
[1-(4-Et h_a%?;ryiﬁ @59 s %\/HJJ &gﬁmshaghgggw ot & I TefuBYtis doidtoR at room

rrolo[2,3 acetfl c acl . )
1- Br ononettemperatues anxdtbs twé phase-sisperisionipaltomed iy stirlpvenniaht : Thensolvent ised conpound

| S prepar { f 5 | - benzene
by Fep aciomORt AFgR shoife B MR by alb By (ifey DO LAeRUIgyT dociaRy

f I uor o- 3- tThefresdingreelichi|dirsalvad mﬁtmteah{ﬁowl) pegadivstedtobtiBérkisinetBViiEs ul fi nat e
with  sodimLiaReahdtirdfisSs fitered and is further purified by dissolving in hot IPA (250 ml)

and refluxing in the presence of charcoal for 5 minutes. The solution is filtered and the

titled product is recrystallised from water/IPA as a white/pale green crystals. (MH+ 427)

Example 96

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

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 tiwo minutes. The solution is stirred at room temperature for
1 hour and then a solution of 4-methylsulphonyl benzy! bromide (10.0 g, 40.2 mmof) 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 % ethy! acetate) to yield the titled compound as a green oil. (MH+ 373)



93b) [1-(4-Ethanesul fonyl-2-trifluoronethyl-benzyl)-2-nethyl -
H pyrrol o[ 2, 3-b] pyridin-3-yl]- acetic acid nethyl ester: To a stirred
solution of (2-methyl-1 H-pyrrolo[2, 3-b]pyridin-3-yl)-acetic acid nethyl

ester (0. 7%y@ 003175 ) indry DM (12 m ) under an | re of
Argon is added drop?mlmgg BEMP (1.75 mg; 6.04 mmol ). The ﬁxﬁlﬁb@\ﬁ\ggfal | owed

to stir at room terrperature for 1 hour and then treated with

1- br ononet - nes - - trifl ronet enzene (2 g, 6.04 mol).
Stirring 8@%{ iﬁgteq'fagps@ )%'"Iﬁtﬂ}’l' WF@P&Q\B}}JXW'E"@VQ -acefieadidact i on

m xture is partitioned between et hyl acetate/diethyl ether (80 m of a 1:1
m xture) goc sw.men o([lQ@-mrétl)ane’s'hbnqr mlzylpz-mmthyl-dﬂ pysroRERN bR Bl washed with

on 51 11 oa BREHERneEy e G0 4R Er e ritan o TSR 8D 4 sdper s geY aﬁ%&it oy
yi el ds t h¢3s.2 MI)edhpnM|d@blutléM$heéfeﬂ)toWeaﬂdimhﬂ&ﬁan(w@w |EB86&510@&6M 59
oyr 1 di - 3 P SRt RO Ro reor B BRE S P Bl he Sovei i remdugl ©L % =
[ 1- (4-et harawdrl’ddhg'bmde tsrtrituraied wmeﬂnyl! acbtate yThe-resuttirighsdlid 1d-filtered and _

et hanol / PS8 st ipb At 3 BhdiceTah enBRieatpi !y sSheliF | "
stirring astmowedrin vewpandthe reskibing 4o0li8 is feorystallisedieors ethapolwatsr togiald/thd | N vacuo
and the r%@ﬁjﬁgﬁjﬁ%r{@ Ségg ed in water (3 m). The solutionis acidified to

pHL usi ng esulting suspension is filtered and dried to yield
the titled product. (MH+ 441) Exanple 94

[ 1- (2- Chl or 0- 4- et hanesul f onyl - benzyl ) - 2- net hyl -

H pyrrol of 2, 3- b]pyridln 3-yf]-acetic acid 94a)

1- Br omonetgyyhings $51 Or 0- 4- et hanesul fonyl - benzene: The titled conpound is

pr epar ed ly to 1-brononethyl -2-chloro-4- nethanesulfonyl benzene by
repl aci ng sodi um net hanesul finate with sodi um ethanesul finate

[ 1- ( 2- Chi d1$1-A-Methanesylfonyhphemdhethyil-2:metbyhik-pyprojgiZ.Schl sy idin %xlbmtua n-3-yl ]
-acetic  agidl ERnfivme? qlafd:2

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

A solution of (2-methy!-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid methyl ester ( (2.37 g,
11.12 mmol) in dry DMF (38 ml) at room temperature is treated with BEMP (4.39 mi, 15.19
mmol) dropwise. The reaction mixture is stirred at room temperature for 35 minutes and
then 1-(1-bromo-ethyl)-4-methanesulfonyl-benzene (4.00 g, 15.18 mmol) and sodium
jodide (12.29 g, 15.28 mmol) is added. After stirring at 60 °C for 1 hour, the reaction
mixture is allowed to cool to room temperature and then diluted with ethyl acetate/ether
{200 mi of a 1:1 mixture) and water (150 ml). The organic portion is washed with brine,
dried (Na,SO,) 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



To an ice cooled (0 C) stirred solution of
(2-methyl -1 Hpyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid nethyl ester ( (2.68 g,
13.1 mmol) In dry DM (95 m) is added sodi um hydride (577 ng of a 60 %

di spersi on iyohsa9ssas; Oil, 14.41 nmmol ). After stlrrlng at TZEHI]J ature
for 1.5 hours, the reaction mxture isgre-cooled to reapad{with

1- brononet hyl - 2- chl or o- 4- et hanesul f onyl - benzene (6. 6 g 22.2 mmol) and

di i odi de (3. , 22.2 ti ed d
2T owed ¢ & SRHIAR BEL s ShristApeRatonyPhS0Ul- e e IS A BRI 1 s
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et her or n}.c orti o rrne rie
o concantaneLs i et 2R gt Drarsse 2R and shiied 4 by
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and the rewajtlng suspension is filtered and recrystalfised from | PA/ water
to yield the titled product. (MH+ 407) Exanple 95

[ 1- (4- Et hanesul fonyl -2-trifl uoromet hyl - benzyl) - 2- et hyl -

H pyrrol o[ 2,3-b] pyridin-3- yl]-acetic acid 95a)

1- Br ononet hyl - 4- net hanesul fonyl - 2-tri fl uor onmet hyl - benzene: The titled
conpound iExampd®® ed anal ogously to 1-brononet hyl - 2-chl or o- 4-

met hanesul f onyl - benzene by repl aci ng 2-chl oro-4-fl uorobenzal dehyde (step 90a)

wWth 4- flﬁyﬁ; ﬁeﬁéﬂ%gflMH%wf?Pﬁ&m hﬂ%@%?o[z,)gﬁgbyridm-s-yq

[ 1- (4- Met esuf 1t ony uor one enryl

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

98a) [1-(4-Methanesulfinyl-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl}-
acetic acid methy! ester:

A solution of (2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid methyl ester ( (0.512g,
2.51 mmol) In dry DMF (5.6 ml) at room temperature is treated with BEMP (1.17 mi, 4.01
mmol) dropwise. The reaction mixture is stirred at room temperature for 80 minutes and
then treated with 1-bromomethyl-4-methanesulfinyl-benzene (0.934 g, 4.01 mmol). After
stirring at room temperature for a further 2 hours, the reaction mixture is partitioned
between ethyl acetate/ether (300 ml of a 1:1 mixture) and water (30 mi). The organic
portion is separated and washed with brine, dried (Na»SO,) and concentrated in vacuo.
The resulting crude is purified by chromatography on silica eluting with DCM/methanol
(10:1) to yield the titled product. (MH+ 357)

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

acetic acid:



To an ice-cooled solution of (2-nmethyl-1 Hpyrrolo[2,3-b]pyridin-3-yl)-acetic
acid nethyl ester ( (12.8 g, 62.8 mmol) in dry DMF (400 m ) under an inert
at nrosphere of Argon |Is added dropwi se, BEMP (18.1 nm, 62.8 nmol) over two

m nutes. Af kg flsjisdsng at 10 C for 40 minutes, the resyding solution is
treated dropw se w thl-brononethyl -4- g4

nmet hanesuf fonyl -2-tri fl uoronet hyl - benzene (23.8 g, 75.4 mmol) '‘and allowed to

warmto roomte t ur ile stirri overni ght ... The r lon.is
concentr atTgc? ftre gg?’%%’fﬁ ﬁ)?%egﬁﬂgi‘ﬂé‘gg%fzﬂ%@%gﬂﬂ@ W@% SEDM"E"BTQJ ene

azeot r opi yl}-asetit dciiemethgidster{Q 340 ¢, 0.95 menol)iin THRAECH: (8vabel aviit etixtgréPl Nl ) and
DCM (500 | t . . ani rtions are
conbi ned grglggd mg@ﬁ {/ﬁ ﬁ%a%m&’g?@gﬁﬂ"&’g%%ﬁ*}”ﬂg’e% g‘é‘&?‘t ﬁegg‘i}mgnsi on is
filtered aerdovedriceatuoainddhe resultisg cibis wisstivedinveter adecidifieditogH2 Thiegcr ude i s
purified r : N e ytd ] . SQ- tone (16:4)
Po yield CHRHTARBSRT, ARGl fich B, Whdrda' ik vAREPAIRY 8 P

[ 1- (4- Et hamesubiyiid/thelitled priodudtr (Mt 348) - benzyl ) - 2- net hyl - 1H pyrrol o[ 2, 3- b] pyri
din-3-yl]- acetic acid To a m xture conpri sing

[ 1- (4- met hanesul fonyl -2-trifl uoronethyl - benzyl)-2-methyl -1 H

pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid nethyl ester: (11.8 g, 26.8 mml) in
water (100 mM) and THE (250 m) is added dropwi se NaOH (53.6 m of a IM

aqueous s&Xamph98 at room tenperature and the two phase suspension Is
allowed to stir overnight. The solvent is renoved in vacuo and the crude is

t riturat eqgghidrodi-@lii¥thafbs\ffony oAz L -Methyi-1 AGRrASI612,3-01pFrid agétisol id is
di ssol vedqi n }10? V\—g{-er (15%‘%?’ andﬂQ% usfhgld tgﬂgH ?—4 u]??ﬂgmmﬂ% f&kSThe
suspensi ofCtthat forms is filtered and is further purified by dissolving in
hot IPA (250 m) and refluxing in the presence of charcoal for 5 m nutes.
The solution is filtered and .the titled product is recrystallised from
water/ 1 PA as a white/pale green crystals. (MH 427) Exanple 96

;Cl( g NSESQ)%B?)_SL&IME%% ﬂ%ﬁ&élﬁ@%ﬁyﬁ?@g}ﬁ%y&zpﬁ; (r)]|y|0[ i 3-b] pyridin-3-yl]-acetic

H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid nethyl ester: A solution of
(2- met hyl -Tb d-bqoladr(0/°0] shl@ion]ob 2mathyh-7azginficlad® i 37 &nimbl)iet |2yl ester ((6.8 g,

33> ool drpdfelelhaRb Tad it b HGREroBSolfRBHLo LR TG Sord 77 s, 1T o2t e

w th BEMP
46.6 mmol). The reaction mixture is stirred at 0 °C for 30 minutes, at room temperature for

3 hours and then poured into water (400 ml). The solution is basified to pH 9-10 using
saturated potassium carbonate solution. The aqueous is extracted with DCM (2x100 mi)
and the organic portions are combined, dried (MgS0,) and concentrated in vacuo.
Purification of the resulting crude by chromatography on silica eluting firstly with neat ethyl
acetate followed by DCM/MeOH (10:1) yields the titled compound as a yeliow powder.
(MH+ 297 appears as a dimer)

99b) 6-Chloro-2-methyl-pyrolo[2,3-blpyridine-1-carboxylic acid methyl ester:

To a solution of 2-methyl-1H-pyrrolo[2,3-b}pyridine 7-oxide: {(0.89 g, 6 mmol) in THF {20 mi)
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 methy! chloroformate (1.16 ml,
15 mmol). The reaction mixture is stirred at room temperature overnight and the solvent is
then removed in vacuo. The residue is dissolved in ethy! acetate (30 mi) and washed with
saturated sodium hydrogencarbonate solution. The aqueous is back-extracted with ethy!
acetate (2 x 20 ml) and the organic portions are combined, dried (MgS0,4) and concentrated



m, 36.5 mmol) dropw se, over. two m nutes. The solution is stirred at room
tenperature for 1 hour and then a solution of 4-nethyl sul phonyl benzyl

brom de (10.0 g, 40.2 mmol) in DWW (60 nm) is added dropw se over 5 m nutes.
After stirring at roomtenperature overnight, the solvent is renoved in
vacuo and aX¥d2W0&pBAWi th tol uene (200 nl). The resultin@Campaesioasspurifi ed
by chronmat ography on silica eluting wi & ethyl acetate/iso-hexane (20-100 %
ethyl acetate) to yield the titled conpound as a green oil. (M 373) WO
2005/ 1237 pilvabed/ Firdiostion(dy 6Er@sulfinh &6 by chromatography on silica eluting with ethyl

L (4-Net hanes Loyl - RN o2 TR ko AL 8481 25~ D1 YT 1 0 - 331 -aceti

acid To

[ 1- (4- met hanesul f onyl - benzyl ) - 2-net hyl -1 H pyrrol o[ 2, 3-b] pyridin-3-yl]- acetic
aci d met h§9c)e&Chlorg-Z-methyir Hipyrrélof@®blpysidinefHE (100 nl) i s added dropwi se, 1M
NaOH (35.2 ml). The turbid solution is heated to 40 C and net hanol (10 m)

I s added I i Sk ure for
"4 hour s > TeL> Zaffy 880 SEpHdiAT-odbb Bl Shl ot ofer (284, FRAFATECG i O
et hyl acetigsavedinmethanal (30 my) ansd 1M NaOH (10 miy and sfirad atitoosiemperature wat er | THF
(200 M o el T LA Jl a T ; t is renoved
I n vacuo g‘(} mgrﬁté %ﬁ#ﬁﬁ%ggﬁ?\%}g%@éépgt a t}elgglggb Y%p%emg’%tp E'gérll%rﬁ waterto yield
the titl exrastedanithichioreiprm 65920 mbadisddMg804) and concentrated in vacuo to yield a

1-[1-(4- : =2 ;
I(—l- pglr r E)I o%ﬁgeﬁﬁgy %&P# g yl }- %ﬁ@?‘f‘ gé{éuggﬁg %idéﬁg%@?do%gu?' (3’%" ES-%'?a)
{1-[1- (4- Met hanesul fonyl - phenyl ) -ethyl ]-2-nmethyl -1 H pyrrol o] 2, 3-b] pyridi n-3-y

| }-acetic acid nmethyl ester. A solution of (2-nmethyl-1
H pyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid nethyl ester ( (2.37 g, 11.12

nmmol ) in doy @@l&r_@&-m‘eﬂwﬁﬁiH-b?f%lb[&,@tﬁ]ﬁ*frﬂlntﬂ-ﬂ)-bﬁo-bééﬁ%ta%ﬂ éthyl eBlBIVP (4.39 i,

15.19 nmol) dropwi se. The reaction mXxture Is stirred at roomtenperature
S A ey i 9SS 5 b 2 EAB Bt afe e (F: %0, 8
at 60 C T eimpbrdigrélundérsh ine@afmdapherBlok Atgof is tPeated Wited sbiOtiarnsfls-dhior-gom -
e i ool Hbyant 11 F 4 W ARED S AErbT e K Wil ¥ i
(Na2SO4)  amieride0386 il 24.2 thnal) i¥ added antthé Fesulting slspengion isustiered at reomi fi ed by

temperature overnight. The reaction mixture is cooled (0 °C) and quenched dropwise with

methanol (10 ml). The resulting solution is poured into ice-water (100 mi) and the organic

layer is separated, dried (Na,SQ,) and concentrated in vacuo. The resuiting crude is

triturated with ice-cold water, sonicated and then filtered to afford a solid which, after drying

under high vacuum, yields the titled compound. (MH+ 253).

99e) (6-Chloro-2-methyl-1H-pyrrolof2,3-b]pyridin-3-yl)-acetic acid methyl ester:

To a solution of triethylsilane (0.343 mi, 2.15 mmol) in TFA (2 ml) cooled to -10 °C is added
portionwise (6-chloro-2-methyl-1H-pyrrolof2,3-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 jin 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).



R

chromat ography on silica eluting wth ethyl 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 chiralcel OD colum el uting
with 30 %IPA in hexanes to afford enantiomer A (retention tinme =14.33
m nutes) andV@A¥M?Her B (retention time = 17.68 m nut e PCTHEHN05/006493
{1-[1- (4- Met hanesul f onyl - phenyl ) - et hyl 1%82- met hyl - 1H pyrrol o[ 2,.3-b] pyri di n- 3-y
| )-acetic acid - Enantiomer 1 WD 2005/123731 PCTI EP2005/ 006493 63 A
s?l uti OR oof) {6Lchldro-1- (4r-]methla;lesulfﬁn%l-]benzyl)-z—rrr:etlhyl-1H-pyrrolo[lz,3[~b]pyridli)ri-3-yll-a?jetic

4- et han eny et hy 2-met hyl - 1H- pyrrol o[-2, 3-b] pyri di n- 3-
yl)- acetléggg*e&&lréftﬁg ester (Enantioner A) (22 ng, 0.05 mmol) in THE (0.5
m) and nethanol (0.5 m) is treated with 2MIlithium hydroxide (0.2 m) and
stirred afToracbimed tiearpaiest solution of (63chlord-2erhetbyl-1Hapyreotd[2,8+pyiridinF:yfpaetici n vacuo

concent r ates Mgty B4BE 0485, bolih B in Bl .8 nLnoBfar el Bind B HoriBIAS |
m) and t frcadsied sodiemhydridec@D08 0eof At Y dispersioniin mineral diti @21 mp)S@dter iand
concentr atﬁﬁﬂi gggqﬁfrﬁgsgﬂwéﬁnl{tﬁ ﬂnetnjéﬁ?tbb %@%%at?&orﬁ éi[u{e%?hn% ass?/s

sol i d. | ONer o oun nanti omer 2)

prepared Aaus@gdthanye-coelrditp @ Mo ﬁrM@tb!ialN@\QﬂEbeMybbf@"m@é)m)g. PSpnhmol) ing

I[Ega?'zl (I\)/EnfLanegu# I?I n@?d@genzyfv?@?y gw '&I@@@gggpg?g?%“%” %Td e, r%Fultlng yl]-

acetic ac |SG'Ut'C9'BIaFtlmeLl Jt40qyp tamaprsature wr night.n AYap Yeaetion minjure js poured onto
H pyrrol Ob%t%(ﬁﬂ :mp arlﬁl Fi?tré)bt \lnth 19‘"? %{Hypa&%tg m{here Sl*'h@ rorg:ﬁ?u clsﬁgrhﬁd

(2- nmet hyl Ic acid ester (0 512g,
2 51 mml )Nashe rshtnme dripdg 4)andrcgmﬂntrétﬁ9¢nwypeTh%rqsn&laséwdm& h BEMP (1.17

, 4.01 Fb‘?ﬂ% H $iiRA St % H&Sﬁb tsih b erature
for 80 mr?ut es zﬁ@ égﬁ"ap eat é(;lﬁa mﬂamrgﬁo teﬁe/ 4em°,t ne'elsg'llé?;’fi ﬁspbenzene
(0.934 g, 144)09Ylﬁﬁ)‘h?tlﬂﬁﬁﬂfé@dsmw*r‘}(}?@ at roomtenperature for a further 2
hours, the reaction mxture is partitioned between ethyl acetate/ether (300

m of a 1:1 mxture) and water (30 nml). The organic portion is separated and
washed with brine, dried (Na2SO4) and concentrated in vacuo.

99g) [6-Chloro-1-(4-methanesulfonyl-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yll-acetic
acid

1M Aqueous NaOH (0.25 ml) is added to a stirring suspension of (6-chioro-2-methyl-1H-
pyrrolo[2,3-b]pyridin-3-yl)-acetic acid methyl ester (0.018 g, 0.044 mmol} in 1:1 THF/MeOH
(1 ml). After stirring at room temperature for 20 minutes the reaction mixture is evaporated
to dryness. The resulting solid is dissolved in water (1 mi) and extracted with ethyl acetate
to remove any residual 4-methylsulphonylbenzyl bromide. The aqueous phase is acidified
to pH 2-3 using 2M HCI and extracted with ethyl acetate. The organic portion is
concentrated in vacuo and the resulting crude is purified 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 acld:

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



The resulting crude is purified by chromatography 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-methyl -1 H pyrrol o 2, 3-b] pyridin-3-yl]-

acetic acid: (Y\Qfs {,123731 PCTI EP2005/ 006493 64 To a stirred s Iutlon of

[ 1- (4- met hanesul Tinyl'- benzyl) - 2- met hyl -d,H pyn- ol o[ 2, 3-b] d’ﬁjﬂd’ ?/:f] acetic
acid nethyl ester (0.340 g, 0.95 mml) 1n THF/ MeCH (8 m of a-1l: 1 m xture) is
added M NaOH (2 ml) and the reaction mixture is stirred for 2 hours. The

sol vent i 90 aiBddec-roplacheaiasion ofi (E-ghlorpsmethyirigi-ayrrolol2, chlrysigind:u)-peetigat er and

aci di fi ed aki rﬁ&Tl?}(l 'é§t'eF‘€Exaﬁﬂl?3¢9§&§ o’v‘éﬁé’ dﬁ mmﬁl)ﬁH BRIFR b@ﬂfaﬁd&gﬁi chis
she

filtered, wa wat er and dried vacuo to the t ed product.
(MH+ 343) aER%ﬁrPBF"@ & é\"q%l'ﬁ:ﬁﬁ‘iﬁdcﬁoﬂﬂmmhmﬁﬁ §:206 @ pih§9 /ou@wlqn ip- rwe@rnw 1
H-pyrrol 0[0214?1ﬂ|lablyy1rhéi I'é%ct?b‘ryrhllmﬁéﬁtshﬁed aaied & ml%uﬁf%tah?d kiveh treated with 1-

H pyrrol o[ 2, 3-b I ne 7-oxide: To a cooled (0 O l ution
2- net hyl - rngpqtgﬂﬁernp@a@esugqnngﬁﬁ&ﬂypgomqﬁhyi -benzehp @W@@@ﬁdﬂ@sz a0y is
added m climél %\@wﬁaﬁébamnﬁoafabféoéipgﬂommm‘o 3asmm &sn'ﬁﬁuédiato%ﬁfoﬁz mol ) .

The reaction mxture is stirred roomtenperature

for 3 holiPyrsand “i‘%ﬂeb‘?ﬁﬂ'%ml"ﬁ’('%‘sv%’t”éﬁd (("ltb‘datﬁf 15"1')1@"%6’“[ﬁc$919r\‘"ﬁh80 stfed to
pH 9-10 ugs Y. Tﬁébbﬁa%i@ﬁbrﬁﬁhti%épd#ﬁb@aﬁ@éﬁﬁ&bﬁtrﬁéﬂ Itvaele. TREreaGitifPsiGad B
extracted wi.th (2x100 m‘%ﬂa and F‘%&ﬂ q?ﬁartlons are conbi ned, dried
(MySO2) ar?é!"@%S’rRi’eﬁW?’%@tEQIaPW gilies: e'ut'ﬁawt pesipteffsorhexane.dlcd npregsing tde by
chr omat ogrape v thelpreticBAtiéh WEs fukthed purified Byhtriieationadithydthyl ae&thrtiso-f ol | oned by

ggMpegAreS—'a 1egaq]ja) ﬁ@%ferldgg%tite% ptrcl)c}uct (Mﬁ_?_l_nx)?%?nd as a yellow powder. (MH 297

6- Chl or o- 2- net hyl - pyrrol o[ 2, 3-b] pyridine-1-carboxylic acid nethyl ester: To a
solution of 2-methyl-1 Hpyrrolo[2,3-b]pyridine 7-oxide: (0.89 g, 6 mmol) in
THE (20 m) wunder an inert atnosphere of Argon is added HVDS (1.25 m, 6

oy ol OREY RS R Wl Scb 2 o AR e e SRR 4 o

room t enpdiptidings-yiaetic gtit: and t he sol vent is

1M Aqueous NaOH (0.25 ml) is added to a stiming suspensiori of [6-chloro-1-(4-
methanesulfonyl-2-trifluoromethyl-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl}-acetic
acid methyl ester: (0.01 g, 0.021 mmol) in 1:1 THF/MeOH (0.5 mi). The resulting
suspension is sonicated and allowed to stir at roorn temperature overnight. The solvent is
removed in vacuo and the crude solid is dissolved in water (0.5 mi) and acidified to pH 2-3
using? N HCl. The suspension which forms is filtered, washed with water (0.5 ml) and
dried under high vacuum to yield the titled compound. (MH+ 461)

Example 101

[2-Methyl-1-(3-methyl-3H-benzotriazol-5-ylmethyl)-1H-pyrrolo[2,3-b]pyridin-3-yH--
acetic acid

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



then renoved in vacuo. The residue is dissolved in ethyl acetate (30 m) and
washed with saturated sodi um hydrogencarbonate sol ution. The aqueous is
back-extracted with ethyl acetate (2 x 20 m) and the organic portions are
conbi ned, dry NesS94) and concentrated WO 20051123731 R, 6493 65
i n vacuo. Pt}*r@??ogatl on of the resultinggcrude by chromat o@é@é@o@@ﬁ&gﬂ ica
eluting with ethyl acetate/iso-hexane (1:8) yields the titled product. (M
225). 99c) 6-Chl.oro-2-nethyl-1H pyrrol o[ 2, 3-b] pyridi ne: ) .

6- Chl or o- Sepasate( WWPPM"B["E*%’-(B]"%FMH”HEIQLX e & qneenteated imyvaea toyisidr
(0.225 g, tHe titleBIprodust wiitis BUskE eruds inME hagated 3MMHA 226fnd | M NaCH (10 nl) and
stirred at roomtenperature overnight. The nethanol is renoved in vacuo and
the resulting white suspension is extracted with chloroform (3 x 20 m),
dried (MgS™4) and concentrated in vacuo to yield a white powder which is
dried under high vacuumto yield the titled product. (MH* 167). 99d)

( 6- Chl or o-1B1lsreRHMethy-T=3anethol 3H-Berzobiapyirs-yimethgh- H)pyeroin] 2 8-01pyddiaciyl- met hyl
ester: A stti rredd S slpegsi on of alum niumchloride (0.56 g, 4.2 mmol) in DCM
(10 m) afCPdift T@tﬁi‘)eers fure under an inert atnosphere of Argon Is treated
with a solution of 6-chloro-2- nethyl-1 H pyrrolo[2,3-b]pyridine: (0.14 g,

0. 84 mmol )Toasbhdion of Eeméthyl-H-pyreolo] 2, SEd]byidineS<p)-gtetic aoldonettd ester 3@D25g, 4. 2

) i . | ' ' ' .
over hi gnt > eadn PO PE RME i el R BR3P ALo Tl kS b e i i
met hanol BEMM{56.6 (& 19&swid)i The swktutel iv agitatedoat woerd térmpearatuedonhheur ( 100 nl)
dth i : oSy , i ted i
vacuo, - TnEoPIR Srath gD LR BAERAH, AZohfen bhereibnBRAGRIAIAH S P00 2y and
then filt deszbtiazolef(DOAd ga0.486 manolin OMF @frolpis added tethe gocied sélutipm anddiorim

yields th j ) - Chl -0 . )
H pyrrol omhh?’gﬁi%ﬁ?%&gﬂ ?ﬁ %Nggrgﬁﬂeé%t?%ef%? E@geﬂegr() &e%g géH‘s%vI%gt”lj on of
tri et hyl siveeuosandpuBification of the xRuderhyl chranmmatagraphyomsilicachdingwithéso- 10 C i s added
porti onw 2 A8 [ : Hyr L ding3 0-acetic acid
met hyl estsh g)r(éngzegmigéaat% (gB}B ?H%WPX%%&%%%%?%%@%@ g’?ﬂ‘#n% p)s{ms'? |§erf)i ed at -10 C
for 1 hour and the solvent is renpved in vacuo. The residue is washed with

sat ur at ed 19de)i i2rMethrloGemetbr FbbenzetriageltSudmethydri H-RyFolo[223¥Us portion is
extracted with DCM (3 x 10 m ). The organics are conbined, dried (Na2SO4)
and concerdihalyfthebfi ¥¢uU0 and the resulting crude is purified by

1 M Lithium hydroxide (116 wl) is added to a cooled (0 °C) solution of [2-methyl-1-(3-
methyl-3H-benzotriazol-5-ylmethyl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid methyl ester
(0.041 g, 0.116 mmol) in THFwater (4ml of a 1:1 mixture). After stirring at room
temperature for 4 hours, the reaction mixture is diluted with DCM (3 ml) and stirred
vigorously for 10 minutes. The resulting mixture is passed through a phase separation
cartridge and the aqueous portion is acidified to pH 1-3 with 1M HCI. This portion is
extracted with DCM (2 x 3 mi) and the organic extracts are combined and concentrated in
vacuo to yield the titled compound as a white solid. (MH+ 338)

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-benzenesulfonyl chloride:



chr omat ography on silica eluting wth nmethanol/DCM (0-0.5 % nethanol) to
yield the titled product as an off-white powder. (MH 239). WO 2005/123731
PCT/ EP2005/ 006493 66 991) 6-Chl oro-1-(4-met hanesul fonyl -benzyl)-2-nmethyl -1

H pyrrol o 2 in-3-yl]-acetic acid nethyl ester. L rred,
Yol oy stﬁ R{Jil?l\g[#sg pCOER00l bdsdss

(6-chl oro-2-met hyl - 1H pyrrol o[ 2, 3- b] pyr| din-3-yl)-acetic acid nethyl ester
(0.045 g, 0.129 mol) in DVF (1.5 m) under an inert atnosphere of Argon is
added sodi um hydride (0.008 g of a 60 % dispersion in mneral oil, 0.21
mml ). After stirring at O Cfor 30 mnutes, the reaction mxture is stirred
at room t ¢heraBumethdxganilineo(0.5hg B 36 ramdl) iri‘mjspemomolgﬂﬂlal acelic @cid (15mi) is

Fol Tonsa BoREQHDAERAndeRdic)Ta i 58 sBunla o chh ool bragirtdy i on s

stirred ato 0 %band teegtext dropwise eitararsoition ofisvdiunenitrite (1248 g t3.65emimsl) froumated ont o

por t1 ons G- AR BhAER B bdbrgniul? SRuelis ChltedsEl Pt ea i n vacuo. The
resul ti ngSOAdeHIGUCIHEQO (@0aul) e plepanativroofitbeteagent is déscobedbelown@hevi t h et hyl

?mazg% Fe%é‘gl;%ﬂﬁjré %:aﬁodvgc? {oSR5H 8 b te%p%rgtuﬁoan&iig Ltﬂretd%%e};niiéhk.e?hé) roduct.

[ 6- Chi or Orelactioh miztunmisdiser paungd intewatet (25Q mijnidyeixtradtegwith ethy[ &etatd{yr i di n- 3y

bt 206 chi 3PS, Te GeoBIRRtodR b ot wlined ner12 5 0B i} o ki BHRBET ) O
ester (O. OtDSrg) ari dmd aveoMpSOn Aﬂarﬂfmﬁﬁm@@solvem isrgmovatitievacsbite giveitheat r oom
tenperatul{,?e é%l%p\gﬁbﬁl%ﬁ%dtcﬁﬁedﬁ%tﬂ xture is evaporated to dryness.

The resul 1 SSO I'n vva (1 m ) and extracted with ethyl
acetate to renove any residual 4-ne Isul phonyl benzyl brom de. The aqueous
phase is Eceparatlp@gftheaquﬁnf;zs@z/ﬁ@@lri/@u and extracted with ethyl acetate.

The organic portion is concentrated in vacuo and the resulting crude is

purified ﬁ@oo?&nh%fb%@“éﬁoh@@ pmcbaura@/! BVRSIert (SAthksist 1069 £h6l dehegihdibl ed

conmpound.

[ 6- Chl or oaiet'(?@cﬁéi ’ﬁBs‘Gﬂlqu‘FﬁW Stﬁtqdrqt feabteaPEtaYE. b FRated Py PubRling §iQz1

H-pyrr ol ofgs Sonddl PadtiindtedboRitivh s RARVEE (apBiofimately 10 g per 100 mi), the solution is
treated with copper (Il) chloride (4 g) in water (6 ml). The resulting mixture is allowed to

settle to give a green solution.

102b) [1-(4-Fluoro-3-methoxy-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl}-
acetic acid methyl ester:

To a stirred, ice-cooled (0 °C )solution of sodium hydride (0.026 g of a 60 % dispersion in
mineral oil, 0.686 mmol) in THF (3 ml) under an inert atmosphere of Argon is added
dropwise (2-methyl-1H-pyrrolo[2,3-blpyridin-3-yl)-acetic acid methyl ester ( (0.1 g, 0.49
mmeol) 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 mi). The organic portions are separated
and washed with water (2 x 50 mi), brine (50 ml), dried (MgS0,) and concentrated in vacuo.
The resulting crude is purified by chromatography on silica eluting with /iso-hexane/ethy!
acetate (0 % - 20 % ethy! acetate) yields the titled product. (MH+ 392),



100a)

[ 6- Chl oro-1-(4-net hanesul fonyl -2-t (fl uoronet hyl - benryl)-2-nmet hyl - 1H pyrrol o[ 2
, 3- b]pyridin-3-yl]-acetic acid nethyl ester: WO 2005/123731

PCT/ EP20051QQp 48912394 To a stirred, ice-cool ed solution

(6-chl oro-2- et hyf 1H pyrrol of 2, 3- b] pyr#pdi n- 3-yi ) - acet i C‘}Eggllpaoosm?sﬁsl ester
(Exanple 99e) (0.03 g, O. 13 nmol ) in DIVF (1 0 n1) under an inert atm)sphere

o1 A 90N 10 e henﬁefz'? tame2-Bleti el F VI BT e and

t hen treatedticwicidn 1- brononet hyl - 4- met hanesul fonyl -2-tri fl uor onet hyl - benzene
(Exanmpl e 95a) (0.067 g, 0.21 mol) followed by sodiumiodide (0.031 g, 0.21

mol) . St '1rl\ﬁ Lﬂ'gurhﬂ&&rﬁﬂ&%&ﬁ@%ﬁ%g&’dﬁ%érgﬁv&g o?ér)%%)?egj@dcﬁ h&&% of {:ﬁ?ﬁ: to'rc(aj-.rll.h e

m xture is poure
organic pSfmetbmxy+b§nwpaulmu-2&nethw6lrkbpmqk&2 6€b]pyﬂdmeﬁ:yllaace1‘h<acldesejhyll ng crude

is purif |
acetate// E%gh@ioéﬁ 2{ ?f{f}%ﬂ?@?ggﬁ gt% 4&@0% nﬂgtumgl gﬂg'lhgew*nrgoa& ™ whi ch was
further ptemperadredgr 4 hoursithe reantian mixtuse h;yiulutad e.utatQQM sdhe msnmn@ nnxburaﬁsf. ord the

itled

[b- i or o BFS4eH trblis frfabp sepalafidn cartidge and the agupous portiqn s acidiied tq pr 1-3

H- pyrr ol opith3M Wlpﬂhlsdmﬂm-lye)}tra@tﬁ@t\mﬂ’l REMand 1hewrgqmeemqtsam opmbﬁsd m) is
added to 2nd Eérfc%hﬂ?éieé WREL O%Q&e&ﬁ@& E{;@B@Hd debi 4 palg yellow solid. (MH+ 379)

met hanesul T ony tri

H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid nethyl ester. (0.01 g, 0.021 nmol)
in 1:1 THF/ MeOH (0.5 m ). The resulting suspension is sonicated and all owed
to stir at roomtenperature overnight. The solvent is renoved in vacuo and

the crudegg@mbfb 4¢3 di ssolved in water (0.5 nl) and acidified to pH 2-3
usingl N € suspension which forns is filtered, washed with vvater (0.5

m) and und vacuu to t|tIe
PRGN AN Svancbassrnenyironnibaesuiniy b FRIRRL oY
H pyrrol opgid3- b] pyridin-3-yl] acetic acid 101a)
5- Brononet hyl - 1- net hyl -i H- benzotri azol e: Phosphorus tribromde (0.230 m,
2.45 mmol) is added to a stirred solution of (1-nmethyl-1 H
1, 2, 3-benzotriazol e-5-yl)nmet hanol (0.4 g, 2.45 nmol) in diethyl ether (25 m)
under an inert
103a) 4-Chloro-3-cyano-benzenesulfonyl chloride:

A suspension of 2-chloro-5-aminobenzonitrile (0.405 g, 2.66 mmol) in glacial acetic acid
(20 mi) is treated with concentrated HCI (5 ml). The solution is cooled to below 5 °C and
treated dropwise with sodium nitrite (0.183 g, 2.66 mmol) in water (2 ml). After 20 minutes
the reaction mixture is added to a stirred solution of SO/JACOH/CuCi./H,0 (40 mi) (the
preparation of the reagent is described herein). The reaction mixture is allowed to warm to
room temperature and is stirred overnight. The reaction mixture is then poured into water
(150 ml) and extracted with ethyl acetate (3 x 100 mi). The combined organic layers are
washed with water (2 x 100 mi) followed by brine (100 ml) and dried over MgSQ4. 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:



at nosphere of Argon. After stirring overnight at roomtenperature, the
reaction mxture Is diluted wwth water (5 m) and stirred vigorously for 10
m nutes. The organic portion Is WO 2005/123731 PCTI EP20051006493 66

separated, gh Whih water (2 x 5 nl), brine (2 x 5 mﬁcﬁﬁgﬂﬁgﬂfﬁ? trated |n
e ep.

vacuo to yield titled product whichh i s used crude
226). 101 b)

T B b A RS By 9
H ply ; r ol ofjremihekdl py; . 4:h1rm|aoty in dritTeiFi(e n?pnrmem imgit aﬁﬁé@Rel(e dfw&b%ﬁa Qdcéeog 122

mo in ner, r S adge ropw se,
BEMP ( 56. g ‘%ﬁw‘sedz'&@%‘ °sﬂﬁgg PiBYFﬁ'Pé"‘;')saC& ??%[& Elft'yﬂ estep, toérﬂpg@&f‘ur o for 1
gogr bef ?ihr&ol):mmHFV[QVlF@ Ehl Gf d\B'flhmﬁmrd)CET@Magﬂoonjrzﬁﬂirwtgls;lge@Et 0 ‘l’C for 45 (1)
-pronone - azol e . n

el L e S NG e e L o R DR PE A

r oo_rr:c t enpevimsl)ineiry THF 23 o)y Stirrfh eontiued at 0 PG far dSuvirutes and then tiwe reaction

purificati

an of. the cru mat .o ilica.e [ ith iso-
hexane/ ot MRutkie paed PG et SRy HRER Y e DYidcheg b off e Boorice
( M 3ﬁ0|) pottiofh iscgeparated and washed brine (50 mi), dried (MgS0,) and concer|1trated in vacuo.
2- Met n zo rro
iy g;l ]T%g@ﬁuﬂ@&%da%{?ﬁ?ﬁﬁﬁﬁ k&?“?ﬁg‘%ﬁ F’%‘J‘léﬂ"ﬁ‘ﬁitg’% gregh oo e (0
C) sol ut i aoetafe (026188 %\ethvi atéebte)‘tetyie}d tha titldabproduct. (Ml 4GBHy| net hyi ) - 1
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid nethyl ester (0.041 g, 0.116 nmol)
in THF/ water (4mlL of a 1:1 m xture). After stirring at room tenperature for

4 hours, the reaction mxture is diluted with DCM (3 m ) and stirred

Vi gorously for 10 mnutes. The resulting m xture |Is passed through a phase
separ at i 0r103g41-(4-Cligeo-3nayanotkenzenasolienyharmetoy- 1|H5PHEQ|Q12 Bibdeyridi-Ppl-acelicwi t h 1M
HCI. This pgrtion is extracted wwth DCM (2 x 3 nl) 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 udhbli %hyﬂ;gyd%gﬁj@ﬁﬁgqqqd&ﬁwvylsezmrﬁﬁmd § °C) solution of 1-(4-chloro-3-

H pyrrol 0[cgar%-ﬁgr&%és‘mféhyﬁ-ﬂﬂnhthy@ﬂ%y&olﬁg '3%];3391@%)-3—yl]-acetnc acid methyl ester

4-Fl uoro-3-neth oxa/ benzenesul f onyl
0 026 g, 0.064 mmol) in THFlwater (4m| of a 1 1 mlxture) After stirring at 0 °C for 10
minutes, the reaction mixture is allowed to warm to room temperature overnight and then
diluted with DCM (3 ml). The resulting mixture is passed through a phase separation
cartridge and the aqueous portion is acidified to pH 1-3 with 1M HCI. This portion is
extracted with DCM (2 x 3 ml) and the organic extracts are combined, passed through a
phase separation cartridge, and concentrated in vacuo to yield the titled compound as an

off-white solid. (MH+ 390)

Examples 104-105

These examples, namely

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

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



WO 2005/ 123731 PCT/ EP2005/ 006493 69 4- Fl uor o- 3- net hoxyaniiine (0.5 g, 3.55
nmol ) in suspension in glacial acetic acid (15m) is treated with a
concentrated HC (5 m). The resulting solution is then cool ed approxi mately
to 0O C and treated dropwi se with a solution of sodiumnitrite (0.245 g, 3.55
mol ) in waW200¢¥R3M1) . After 10 minutes the reaction m RCUER2G0S0mded to a
stirred sol ution of SO2/ AcOH CuCl 2/ H2O7%40 ml) (the preparation of the
reagent is described below). The reaction mxture is allowed to warmto room
t enper at UERy si96q44rred overnight. The reaction mxture is then poured
into water Zggg M) and extracted with ethyl acetate (3 x 100 ml). The
conbi ned gr ani c I gers re washed with water (2 x 100 m) followed by brine
(100 m) APECHPORCSVEMHySos. After filtration the solvent is removed in
vacuo to give the titled product which is used crude in the next step.
Pr epar at i HA3dfludrird-methoeriiens@R2-Abhyl-TH@EYROIR8-blpgddin-Giyiicacktic adke r epor t ed
procedure(éﬁg. F i | bert, Synthesis 1969, 1-10, p6), glacial acetic acid
(100 m), B0 'y stirred at roomtenperature, is treated by bubbling SO2
gas. Once a saturated solution is achieved (approximately 10 g per 100 nl),
the sol ut [1e- Hlmro-ﬁfmethw-bﬁnzﬂ)-zﬂmﬂaM(-l+nyyrobfﬂ,ibblpwcidil(n-6-3@])acbﬁnm‘der (5 mM). The
resulting f‘r@ s allowed to settle to give a green solution. 102b)
[1- (4-FI u oxy- benzenesul fonyl } 2-net hyl -1 H pyrrol of 2,
3- b]pyrldln 3- yI] acetic acid nethyl ester. To a stirred, ice-cooled (0 C
) sol ut i on[2dfletbyidi-Grtrifiyodemetbyl(ryridine-ywmethylr18pyerole{ &P blpyiidin-3tylj-acatinagidl oi |,
0. 686 mmt%( h@ +ql§)(3 m ) under an inert atnosphere of Argon is added
dr opwi se leh "1 H-pyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid nethyl ester
((0.2 g, 0.49 mol) in dry THE (3 ml). The reaction mxture is stirred at O
C for 1 hBuB-GiagodHsera-benzyl-d-methyli Hapyroleb?, &-blpyridinidastladstin acid o@ntpimy |
chl ori de Qéb)154 g, 0.686 mol) in dry THE (3 nl). Stirring continued at 0 C
for 30 m nutes and then the reactlon m xture is poured onto water (100 ml)
and extracted with ethyl acetate x 50 m). The or anlc portions are
separ at edl[1 (armﬂlﬁmérfqu’:mwuﬂtmthxlﬂ Hepysrolat?, g%blnynﬁlné” Y baretie acid xamplg MySO4)
and concemq%hgd in vacuo. The resulting crude is purified by chromatography
on silica uting with /so-hexane/ ethyl acetate (0 %- 20 % ethyl acetate)
yields the titled product. (Mt 392).
[1-(4-Chloro-3-methoxy-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yi]-acetic acid

(Example 111),

are prepared analogously to Example 96 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.

Examples 112-126

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-yi]-acetic acid (Example 114),

{2-MethyH1-[1-(4-triflucromethyl-phenyl)-ethyl]-1H-pyrrolo[2,3-b]pyridin-3-yl}-acetic acid
{Example 115),



WD 2005/ 123731 PCTf EP2005/ 006493 70 102c)

[ 1- (4- Fl uor o- 3- net hoxy- benzenesul fonyl )-2-nethyl -1

H pyrrol o[ 2,3-b] pyridin-3-yl]- acetic acid 1 M Lithium hydroxide (119 pl) is
added dr opvm"ﬁ«; ooled (0 C solution of [1-(4-fluorq-

3- net hoxy- benzzeJr‘l)g%%I-’:flonyl )-2-met hyl -i Hpyrrol of 2, 3- b] pyr FGIATEHMABt | ¢ aci d
met hyl ester (0.044 g, 0.119 nmmol) in THE/water (4m of a 1:1 mxture).
After stirring at room tenperature for 4 hours, the reaction mxture is

di | uted witHl- lorgipbenyllsethyll-Aanethyid brpyrrolol2, 3 blpydin-Sivcacgtic acitEaemplepar at i on
cartri dgeﬁQ)d t he aqueous portion is acidified to pH 1-3 with IMHC. This
portion is e€xtracted with DCM and the organic extracts are conbined and
concentrated in vacuo to yield the titled conpound as a pale yellow solid.

( M+ 379) {1-Exdrivieteanesylfonyl-phenyhedyd-2smethyribt-pitolaladhlnyriding-yl-acstisapid) - 1

H pyrr ol o[@xatdid Py, di n-3-yl]-acetic acid 103a)

4- Chl or o- 3- cyano- benzenesuf fonyl chl oride: A suspension of

2- chl or o- 5- am nobenzoni tril 0. 405 2. 66 ). .i.n glacial acetic acid (20
m) is tr éa‘f‘%%?ﬁ@&%‘ﬂﬁ‘&%%ﬁﬁdmg "H*?')’Yr%%3§8P¥5Fi’b$ryﬂ'§°@'6(ﬂ°@d to bel ow
5 Cand trempislidopwi se with sodiumnitrite (0.183 g, 2.66 mol) in water

(2 mM). After 20 mnutes the reaction mxture is added to a stirred solution

of 502/ Ac 12/ H20 t he ar at,i f the_reagent | s described
her ei n) . ﬂ}@%{gﬁﬁt'%wﬁﬁ¥'{ﬂ%ﬂf')§£m@- p¥'6°'9k[2%9¥f“;'] ‘8‘c¥ﬁﬁag% ture and is
stirred oyexamm119),The reaction m xture is then poured into water (150 m)
and extracted with ethyl acetate (3 x 100 m ). The conbi ned organic |ayers

h i, ¢ e (2 00.m) . fol d jne. (100 m ). and dried
ohSor 50 B Eloe p ol P PR B R R e b L o v
product wiExdmples1209ed crude in the next step.
103b) 1- (4- Chl or o- 3- cyano- benzenesul fonyl ) - 2-net hyl -1 H- pyrrol o[ 2, 3-b] pyri di n-3

irrea (ECREL AR SR Bt iRl Shntar bt 3R B oo O

di sper si orl21),
[2-Methyl-1-(4-nitro-benzyl)-1H-pyrrolo[2,3-b]pyridin-3-yll-acetic acid (Example 122),
[1-(4-Bromo-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid (Example 123),

[2-Methyl-1-(4-[1,2,4]triazol-1-yl-benzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid (Example
124),

[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:



in mneral oil, 0.411 mol) in dry THE (2 m) under an inert atnosphere of
Argon is added dropwi se (2-nmethyl-1 Hpyrrolo[2,3-b]pyridin-3-yl)-acetic
acid nethyl ester ( (0.06 g, 0.294 nmol) in THF/DWVF (4 m of a 3:1 mxture).

The reactio i is stirred at O C for 45 mnmnutes a ted with
4-chl oro- 3-@¢;lr?§¢}éﬁgenesul fonyl chlorige (97.1 ng, O. 41E8T}§E€"p§/6qrﬁﬁﬁdry THE

(3 mM). Stirring continued at 0 C for 15 mnutes and then the reaction
m xture is poured onto water (30 nl) and extracted with ethyl acetate (100
m ). The organic portion is separated and washed brine (50 m), dried
(MgS™) and concentrated in vacuo. The resulting crude is purified by

CPL olmat OQ?I%F{MeEOIﬁﬁbb}:iﬁ%o&hmzs{a{wzo&\/i gmdo&ﬁme%adaaé%d;abtilr{)@pﬂs ) R of 94%6 20 %

ethyl acetgte) to yie it] ed product. c

[1-(4- Chl 6389')9‘-’%?@8'336%@2%@5 Gﬁé BWB)"J éwﬁiﬁéh@mw fafG[ 28 BPAYEi di n- 3-yI |

_ ;atcet: ct_ méiré?étioMidfdu#dJéﬁt@%dfmérdﬂod mf. The piegi f?&;'ﬂl%rréd?‘;”ha%ﬁedlmﬂﬁ cooled (0
sol ution, of 1-(4-chl.oro-3- c - hegzenesu] fonyl)), - 2- ] -

H pyrrol of"?t,eégﬂ‘%Béf“i’i‘f#'@@?rpﬁg@{(lﬂagg’gi %Fﬂ?f@?lc e&'ggr's W?g%(ﬁ'%thd’,"at@'. @& mol )

i n THF/ waReo mddredaiveBMESO4 Eind the solventik removediin vadae tabive tie fitke 10  mi nut es,

the reaction mxture . al.lowed to warmto roomtenperature overni ght and

then di | G0BRPYRAAS ¥R ) The resulting mixture is passed through a

phase separation cartridge and the aqueous portion is acidified to pH 1-3

with IMHCI. This portion is extracted with DCM (2 x 3 m) and the organic
extracts are conbi ned, passed through a phase separation cartridge, and

(s 300 P rEa By RahetSudnfe “onpery o0 °n o TTvmie sed

[2-Met hyl -1 -(4-trifluoronmethanesul fonyl - benzyl)-1H pyrrol o[ 2, 3-b] pyri di n- 3-yl
] -aceti c Aciad icetdolahsiueperdivh ofi ridfluoro-4-methanesulfonyl-benzaldehyde (1.3 g, 6.44

e pyrr of of T BPRGAR gy SRR sgnaRAYely Braons asdepaodimbaroye
anal ogous 827509, BX2¥pinel) portirwisg ovére-hpinutgs: iAdteestisang-fer 4 houtsi the reation
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product is extracted into ethyl acetate (80 ml) and this organic portion is washed with brine,
dried over MgS04 and the solvent is removed in vacuo to give an oil which solidifies on

drying to yield the titled compound.

c) 4-Bromomethyi-2-fluoro-1-methanesuifonyl-benzene:

To a stirred suspension of (3-fluoro-4-methanesulfonyl-phenyl)-methanol (0.269 g, 1.31
mmol} in diethyl ether (5 ml) under an inert atmosphere of Argon is added dropwise
phosphorus tribromide (46 pl, 0.434 mmol). After stirring at room temperature overnight,
the reaction mixture is diluted with water (2 m!} 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:




These exanpl es, namely [1-(3-Fluoro-4-nethoxy-benzyl)-2-nethyl -

H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid (Exanple 106),

[ 1- (4- Fi uor o- 3- net hoxy- benzyl ) - 2- net hyl - 1H pyrrol o 2, 3-b] pyri di n-3-yl]-acetic
acid (Exa

[ 2- Met hyl - ”W{%z t I’I%‘{ uoromet hyl - pyri di nwg-yl net hyl ) - 14 pyFFB’fEBf()QS"g"%’]:’pyrl din-3
-yl]-acetic acid (Exanple 106), [1-(3- Cyano 4 fl uoro-benzyl)-2-net hyl -

H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic aC|d nple 109),
[1-(2- Cnl !?df@ﬁwsn%@mafe danaiageysly @mq"eﬂtw@-ﬂyowrbyn di n-3-yl]-acetic
acid (Exambtrﬁnesufehymadze[nb by4deStading Qmﬁd&emdéh?aé'mh 4-A0BfoD rethyl-

H pyrrol OL %I’Idln 3-yl']-acetic acid (Exanple 111), are prepared
anal ogousP§" zg[gle npl e 96 using the appropriate benzyl halide. The benzyl

hal i des that are used to prepare these Exanples are either commercially
avai l abl e or are prepared by nethods described herein. Exanples 112-126
These exanpl es, nanel y [ 1- (4- Met hanesul fonyl - 2- net hyl - benzyl ) - 2- net hyl -

H pyrr ol o[| , I (Exanple 112),

= 3-b] pyridin-3-yl]-acetic acid

[ 1- (4- Met fOXy
(Exanpl e 113),
[ 1- ( 2- Met Toxiitledeompoyinispeepaped dnialqgpusiy toof-brogonjgtiyi-Rdiuoro3t-y| | - acetic aci d

( Exanpl e ) .

{ 2- Met hyl '—11%6%’Tes(u!{°?¥’ PENZANe by teplacing Ffluorps+ methangsulionykbonzaldehydewit 4 i di n-3-y
| ) -aceti ctrﬂmrdmemaquifbwl-m@aldemdéioo51123731 PCT/ EP2005/ 006493 73
{1-[1-(3-Chl oro-phenyl)-ethyl]-2-nethyl-1H pyrrol o[ 2, 3-b] pyridin-3-yl }acetic
acid (Exanmple 116), {1-[I-(4-Methanesul fonyl-phenyl)-ethyl]-2-nethyl-I

H pyrrol o[ 2, 3-b] pyridin-3-yl}acetic acid (Exanple 117),

4-Bromomethyl-2-chloro-1 -me;thanesulfonvl-benzene:

The titled compound is prepared analogously to 4-bromomethyl-2-fluoro-1-
methanesulfonyl-benzene by replacing 3,4-diflucrobenzaldehyde with 3-chloro-4-fluoro-
benzaldehyde.

1-Bromomethyl-4-(propane-2-sulfonyl)-benzene:

The titled compound is prepared analogously to 4-bromomethyl-2-fluoro-1-
methanesulfonyl-benzene by replacing 3,4-diflucrobenzaldehyde with 4-
fluorobenzaldehyde and by replacing methane sulfinic acid sodium salt with 2-propane .
sulfinic acid sodium salt.

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- (4-Fluoro-2-trifluoronethyl - benzyl)-2-net hyl -
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid (Exanple 116),
[1-(2,4-Bis-trifluoromethyl-benzyl)-2-nmethyl-1H pyrrol o[ 2,3-b]pyridin-3-yl]-a

cetic acid 1119),

{2-Met hyl - "f gmtrlfl uor onet hyl - phenys ) - et hyl | - 1H pyr r SCSEB 29588 i di n-3-y
| }-acetic acid (Exarrpl e 120)

1 (3ot panesih o e 2 e W P o ST gy oot
H- pyr r ol opétaskium ﬁafbonhtél(@SM d, 48563:hmél) foliowed bX BromaethbAd)0.238 ml, 3.19 mmol)

E éx gfm :Breo t;%g peza}/chgn mlxture 19/ stlrre oranOI %efa?urg ]fd?%rdagls nThe go!Jlenzti%ertehlgv&jCI d

[ 2- Met hy| invabd drid the 4tudeiisgartitidney betwn@an wthyt ddetaty (100! i) anBwbtprOOGhI)J- 3-yl]-ace

tic acid (Exa 3- r Q- 4- met ul fo b I - met hyl -

. pyr r ol of % JORTIS AP RerAgiefl- weshef i el (f &G Sabiesediantunt 2

[ 1- ( 3- FI unydregenroatbonatesolutiony100ominand jon2emtexdtdd/in-vhcuo to afford the titled

H pyrrol o b ridin-3-vl]: tic acid 1ge] 26) are prepared

anal ogous{:ﬁﬁ‘? Hngg E@ﬁ%éb%@wﬁﬁ'&%ﬁ‘? 8'39%5‘[@‘388% P-hal i de. The benzyl

hal i des that are used to prepare these Exanples are either comercially

avai l abl e or are prepared by nethods described herein. 4-Brononethvl-2-fluo
ro-1 -meth a nesu | fonvl-benzene: a)

3- Fl uor o- SIH dehyde V\D 20051123731 PCTI EP2005/ 006493 74
Met hane sﬁ? %rméﬂg?:?cfﬁm |b3ﬁ1 sa ![e (20.1 g, 200 nmol ) is added to a stirred

solution of 3,4- difluorobenzal dehyde (22.5 g, 158 mmol) in dry DMSO (200 m)
at 75 C . Tansuspepsing af Zethowg4rmitibénganitrile (9ci%a 8.-84rnmob meetb\m% O(reid i3 m) The

pr eci pi t abgudaSini(liy dnfdrfae ’dlr-}lﬂ)@n%lfbeghé‘f‘ dcﬁ hztmlﬁﬁ\xgl gﬁ&‘ﬁ'\eds'u&%ZHs}bﬁSﬁ ’Bstﬂreglfyt 9peg or m (400

P
m ). The organic ‘extract ried over MgSO4
and the stor élnursm@draémmrnpﬁr%e@memtshguw rea@iop mixtuie is perpdont@ices a white

solid. b)ybidr Ehd'RE Prsrid SR W Adisted RBHRM.8)by HRLAEN 6 sodium hydrogen
carbonate solution {5 % solution in water). The aqueous emulsion is filtered under vacuum
and the product is extracted with ethyl acetate (2 x 150 ml). The organic portions are
combined, washed with brine (100 ml), dried (MgSQ,) and concentrated in vacuo to yield
the titled product as a pale yellow solid which is used in the next step without further
purification.

127c) 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 ofl, 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 methyi ester ( (0.1 g, 0.49
‘mmol) in THF/DMF (4 ml 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



To an ice-cool ed suspensi on of 3-fluoro-4-nethanesul fonyl -benzal dehyde (1.3
g, 6.44 mol) in ethanol (5 m) under-an inert atnosphere of Argon is added
sodi um borohydride (0.275 g, 7.27 mmpol) portionw se over 2-3 mnutes. After

stirring fo'Wéztfb?Hdﬁn the reaction mixture Is poured ca P%E%P:;%é’%e%% i ce-cold

water and acidified to pH 1 using 1M HG;. The product nto
ethyl acetate (80 m) and this organic portion is vvashed with brine, dried

2681 o oedsBl 505 o8P DR e By A BT

?38; memte%]ﬁd tHen Tmfekemtnh?me;;al i§ poured bmam(a(t)ne 2(%d’ ml)a nlab lﬂﬂafé i§US p_ensg_on gf |
uor o- ane 0 - - ano , e o In | et

ether (5 ft r%? B"%ﬁyl iaﬁé%{e (gtx%%@E&hﬁﬁgﬂ"&o‘?‘?rﬂ'@sé’gﬂﬁﬂnﬁp%\)ﬂ%gd phosphor ﬁs

t L L,‘b:: g;nc?.emﬁé@oﬂlh rdge?lwgsmpéﬁd co%fcfmfa\}ﬁgvmm Tble réﬁﬂtﬁﬁgt@ﬂﬂlhi'l& unﬁeaet \rg n: g hte r

separ at ed cﬁr?mr%ogralﬂh&gﬁ PE‘%SE’&'"%W% é@@@%ﬁ@@%@@%éﬁ%@ i\ﬁ‘é@?’tt@r 20 g

m nut es, yieldthe titletispraduck dieRt41dp)  sol ution in diethyl ether.

1- Br onmonet hvl - 4- met hanesul f onvl - 2- et hyl - benzene: WD 2005/ 123731

PCT/ EP2005/ 006493 75 The titled conpound is prepared anal ogously to

4- br ononet hyl - 2-fl uoro-1| - net hanesul f onyl - benzene by repl aci ng

3, 4-di fl uorobenzal dehyde with 4-fl uoro-2-nmethyl- benzal dehyde.

1- Br ononet! &% b} B-(#+Qyahe:drethoxyhanzenesbitonyl)-2imstizg1 H-pyrohef2, 8-bjdyddindeylpound i s

pr epar ed gg&k Rpsl y to 4-brononet hyl -2-fluoro-|- nethanesul fonyl -benzene by
repl aci ng | 'uor o- 4- met hanesul f onyl - benzal dehyde with 4-

trifluoronet hanesul f onyl - benzal dehyde.

4- Br ononefl NAithpimehydexider(Saat) h%mdﬁdmrwe tocarroeled:(0 °Greolution ok H-Wowpoudd i s
Fepl aci ng Logy AR Y ol R R e Ve,
1 Br oo (9024 3. QR pRAR L RIMAR (A0 A misture)THiter STTRERtALIRHON Rl | <
prepared apakod Hesedcton nixtFrAseirrdd Mroctn tdmitir&turk-for 2.5 hours and then diluted

with DCM (4 ml). The resulting mixture is passed through a phase separation cartridge and

the aqueous portion is acidified to pH 4 with 1M HCI. This portion is extracted with DCM (2

x 4 mf) and the organic extracts are combined, passed through a phase separation

cartridge, and concentrated in vacuo. The resulting solid is dissolved in ethy! acetate (2 ml)
and triturated with iso-hexane (7 mi) to yield the titled compound as a white solid. (MH+
400)

Examples 128 - 150

These examples, namely

[1-(3-Fluoro-2-methyl-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl}-acetic acid
(Example 128),

[1-(4-Cyano-3-methoxy-benzenesuifonyl)-2-methyl-1H-pyrrolof2, 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),



SR SR A

met hanesul f onyl - benzene by repl aci ng 3, 4-di fl uorobenzal dehyde with 4-

fl uor obenzal dehyde and by repl aci ng nethane sulfinic acid sodiumsalt with
2-propane. sulfinic acid sodiumsalt. Exanples 127

[ 1- (4- Cyano- 3- et hoxy- benzenesul f onyl ) - 2- net hyl -

H-pyrrol of Z“Q%S’Pﬂ%sl}’/ﬂl n-3-yl]-acetic acid 127a) PCT/EP2005/006493

2- Et hoxy-4-nitro-benzonitrile: W 20057823731 PCT/ EP2005/ 006493 76 To a

sol ution of 2-hydroxy-4-nitrobenzonitrile (0.5 g, 3.04 mmol) in DM (5 nl) is
added  pqh44-Cyand-8pehyiony-BeriZen8sitfodyl)-Z-mithytmelpyrbield, RBpReridiN-3bereas hane

(0. 238 Lﬁ%ﬂ%ﬁ'"’%ﬁ%& and the reaction mxture is stirred at room

t enper at The solvent is renbved in vacuo and the crude is
partitioned between ethyl acetate (100 m) and water (100 mi). The organic

| ayer is [$4fQyabepyridivesdealfonyl}-B-methy H(Brmolol)8-bipyidinSafipdcetiedeid odi um

hydr ogen Jﬁﬁ'ﬁ?}bg solution (100 m ) and concentrated in vacuo to afford the
titled @gé )s a pale yellow solid which is used crude in the next step.
127b) 4- Am no- 2- et hoxy-benzonitrile: To a suspension of

2- et hoxy -[4-(&iChiage-Geyanmbenze hesu(fony)R-metr@l- B4-pymalb[R, 3 bipwidradgl]-ac&t add i s
added ti WF&%E’I C]|3]4PI’I de di hydrate (2.87 g, 12.7 mmol) and the suspension is
stirred a (e: for 2 hours and at room tenperature overnight. The reaction
m xture is poured onto ice- water and the pH of the solution is adjusted to
pH 7- 8 byl1dédiyanad-nsthyd-benaenesiionylyémetioyd Ecnyapb[%arb]wridjn-%ﬁ]-mﬁ@mwi on in
wat er) . 'clj'(lgf; ,ﬂﬁlg E emul sion is filtered under vacuum and the product is
extracted wt f/l acetate (2 x 150 m). The organic portions are

conbi ned, washed with brine (100 m ), dried (MyJSO4) and concentrated in vacuo

to yiel d [1t#Ehiare-Ldlgorer Hngthoxyrsenzepasuifony)-2-mathybi HipyupioR:3-blpyidiedyln t he next

step wt%},cgg,{g(mh IP4dg)f i cation. 127c) 4-Cyano- 3-et hoxy-benzenesul fonyl
chl ori de: The titlhed corrpound i's prepared anal ogously to

4-f | uor o- 3- net hogé- benzenesul f on chl oride (Internediate y repl acing

4-f1 uor o- fé (AR mWw@%%M@W%@MﬂMLO'O&%H?ME'FM )éll-acet'c heid
(Example 137),

[1-(5-Chloro-2-cyano-benzenesulfonyl)-2-methyl-1H-pyrrolo{2,3-b]pyridin-3-yl]-acetic acid
(Example 138),

[1-(2-Chloro4-cyano-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid
(Example 139),

[1-(2-Chloro-5-methoxy-benzenesulfonyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yl]-acetic
acid (Example 140),

[1-(5-Chloro-2-methoxy-benzenesulfonyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yi]-acetic
acid (Example 141),

[2-Methyl-1-(thiophene-2-suifonyl)-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-yl]-
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
(Exampie 145),



127d) [1-(4-Cyano- 3-ethoxy-benzenesul fonyl)-2-net hyl -

H pyrrol o[ 2, 3-bj pyridin-3-yi]- acetic acid nethyl ester. To a stirred,

i ce-cool ed (0 C) suspension of sodium hydride (26.3 ny of a 60 % di spersion
in mneral o20081 8 mmol) in dry THE (10 m ) under an ere of
Argon is added %roﬁ@\n se (2-methyl -1 H pyrrolof 2, 3- b]pyr| h%&@? %gtlc acid
nmet hyl ester ((0.1 g, 0.49 mol) in THEDW (4 m of a 3 1 mxture) The

reaction p xture i tirre OCf n entreated wi.th

1 oyano- albErgrorErDlsbbeBreemsn Bl Teby-lpreciada Bt s

2005/ 1237 3detic@EidEERAPI&AABY}93 77 dry THE (1 m). Stirring continued at 0 C
for 10 mnutes and at roomtenperature for 10 mnutes and then the reaction

m xture i 0 f tracted with ethyl
acetate (;1-%6&%@%@0({3\?&@9@%%%@3%lﬁ%&p ?o'ﬂétﬁglu' *F%f%‘f[%&lpma@gﬁﬁ' brine (50
m ), dri edcétivgBioAFxampleddizentrated in vacuo. The resulting crude Is purified
by chromatography on silica eluting with iso-hexane/ethyl acetate (0 % 20 %

F?Lhzlldf aq(;ei;a &g{)@&-m—e @eg%[e)%gzgh? dlfﬁ%l)?ﬁ-@%#ﬁ -l(p% %)]/:f %’]8}!45{?‘%33‘1113 ptyl/crl di n-3-yl]

- acetic a@lﬂdEmnﬁMﬁ)um hydroxide (57 pl) is added dropw se to a cooled (0
C) solution of (1-(4-cyano-3- ethoxy-benzenesul fonyl)-2-nethyl -

H pyrrol of r'id-lSle}??e fhyRfH-Byais 26l 3y 0. 057 mmol)
i n THF/ wat 12(334-bir%¥¥ 1 é(Jllﬂjr>1<yq)3"‘rae yﬁft?@t[l >ré'r |]ﬁﬁdﬁ{ Sﬂ %0%%%6%0 m nut es,

t he react |(|§)Wmﬁ'©<i‘19r)@nfjs stirred at roomterrperature for 2.5 hours and then
diluted with DCM (4 m). The resulting mxture is passed through a phase
separ ati op. @acﬁ|6ﬂod:9@.ﬂademefﬂyﬁbaﬁuﬁaﬂﬁor@grztmeﬂhym nF cﬂb[&laﬂqwﬁamﬂ f wth 1 M

HCl . This portion is extracted wt organic extracts

are conbi AERc aﬁﬁ’s@é@“P'ﬁﬂégbﬁeé’r‘?ﬁ'&d@r@@@(ﬁF% fodfrra i?7 Bﬁjﬂg thﬁﬁﬂp"@BF@E nt r at ed
i n vacuo. giipRoryeShtibrideNThé ahlprcbnypchqBriaéQ{h\ae&elu@e@wabpaﬂe b Exarhplts)are and

triturated with i so-hexane (7 m) t ly the title corrpound as a white
sol i d. (Meither sommersialiysavaia are pisHa eﬁﬁéwt@@rﬁﬁﬁ‘@'@e MR-y

[ 1- (3- Fl uor o- 2- net hyl - benzenesul f onyl ) - 2- et hyl -

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

4-Cvano-3-methoxy-benzenesulfonyl chloride:

The titled compound was prepared analogously to 4-cyano-3-ethoxy-benzenesulfonyl
chloride (Intermediate 127c¢) by replacing 2-ethoxy-4-nitro-benzonitrile with 2-methoxy-4-

nitro-benzonitrle,

4~Cyano-3-propoxy-benzengsulfonyl chloride:

The titled compound was prepared analogously to 4-cyano-3-ethoxy-benzenesulfonyl
chloride (Intermediate 127¢) 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




(Exanmpl e 128), [1-(4-Cyano- 3-nethoxy-benzenesul fonyl)-2-net hyl -

H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid (Exanple 129),

[ 1- (4- Cyano- 3- pr opoxy- benzenesul fonyl ) - 2- et hyl - 1H pyrrol o[ 2, 3- b] pyri di n- 3-yl
]-acetic acy 93vR! e 130),

[ 1- ( 3- But oxy- 42-ocyano- benzenesul f onyl ) - 3g et hyl - PCT/EP2005/006493

H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid (Exanple 131), WD 2005/ 123731

PCTI EP200%/ 006493 78 ano- 3- pent X benzenesulfonyl) 2- met hyl -
- pyrr ol offpe SeEleRyPPHIaS piephzdanaeboua H AaRiBeGhorg Bpnzonse lony
[1-(6- Q/aaﬂormer {istemsediate URT @ by Irepldcinghrbibethane wuth1 bromopentane.

H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid (Exarrple 133),

[ 1- (2- Chl or 0- 5- cyano- benzenesul f onyl ) - 2- net hyl -

H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid (Exarrple 134),

[ 1- (4- Cyano- 3- net hyl - benzenesul f onyl ) - 2- net hyl -

H- pyr r ol ofRyandppyridiried-aulfdoyl dhiaides i ¢ acid (Exanpl e 135),
[ 1- (4- Chl or 0- 2-f | uor o- 5- rret hoxy benzenesul f onyl ) - 2- et hyl -

H pyrrol o |

(1 (5. Q/aﬁl—%e gﬂe}a %@Qﬁ"“ﬂ esu %Fﬁlﬁ? ﬁﬂécﬁé%’@&ﬁomﬂzenesulbnyl

H pyrrol OPMOTEEH]WWdiatﬁ 1413}10 by kepiacing 4afuow-3mqmmhrmm;h S-amino-pyridine-
[1-(5-Chl g E{@no benzenesul fonyl ) - 2-net hyl -1 H pyrrol o[ 2, 3-b] pyri di n- 3-
-acetic aC| ? anpl e 138), [1-(2-Chloro-4-cyano- benzenesul fonyl)-2-net hy
H pyrrol o[ 2,3-b]pyridin-3-y!]-acetic acid (Exanple 139),

[ 1- (2- Chl or 0- 5- net hoxy- benzenesul f onyl ) - 2- net hyhl

H pyrrol o[ 2,3-b] pyridin-3-yl]-acetic acid (Exanple 140),

[ 1-(5-Cnl Qrcm&o-@w:xerﬁeﬁéﬁmeﬂbﬁ@ﬁue: -2-methyl -1

H pyrrol o pyridin-3-ylT-acetlTc acid (Exanple 141),

Eéxg/eni)rgl Iﬁ@& r;])gtr}r?d is preuplafreod1 Xrla]ag%t'él? %rl-ﬁuo%-%-metmf rln%'er?es%lfgnyl acetic acid
chioride (Intermediate 102a) by replacing 4-fluoro-3-methoxyaniline with 3-amino-4-chloro-

yl']
| -1

benzonitrite.

4-Cyano-3-methyl-benzenesulfonyl chloride:

The titled compound was prepared analogously to 4-cyano-3-ethoxy-benzenesulfonyl
chloride (Intermediate 127c¢) by replacing 2-ethoxy-4-nitro-benzonitrile with 2-methyl-4-

nitro-benzonitrle.

4-Chloro-2-fluoro-5-methoxy-benzenesulfonyl chloride:

The titled compound was prepared analogously to 4-cyano-3-ethoxy-benzenesulfonyl
chloride (Intermediate 127c) by replacing 2-ethoxy-4-nitro-benzonitrile with 1-chloro-5-
fluoro-2-methoxy-4-nitro-benzene.

5-Cyano-2-methoxy-benzenesulfonyl chloride:

The titted 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.



[ 1- (4- Cyano-3-trifluoronet hyl - benzenesul fonyl ) - 2- et hyl -

H pyrrol o[ 2, 3-b] pyridin-3-yl} acetic acid (Exanple 143),

[ 1- (3- Chl or 0- 4- cyano- benzenesul f onyl -2-net hyl -

H pyrrol of 2, b {-§{ Nn-3-yl]-acetic acid (Exanple 144),

[1- (4-Chlor o\?g?fdl%ﬁgjr-,gi- benzenesul f onyl ) -g- met hyl - PCT/EP2005/006493
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid (Exanple 145), WD 2005/123731
PCTI EP200 QG4 79 o

[ 1- (3- Chl [Opar QYANDS on ul f onyl ) - 2- et hyl -

H pyrrol o[ 2,3-b]pyridin-3-yl} acetic acid (Exanple 146), [1l-(3-Fluoro-4
t rifl uor ofibeltifiéd toempoend suprépared ?néiegm:sh%ﬂubrﬁ-p}athoay-@hﬁze%ebiﬂmmi chiofids- y1 | -

acetic aci I nzenes onyI) 2- et hyl -
it pyr 1 of o ERER, Ramthirephding £1tB Y a%‘!ﬁﬁéﬂﬁ%w s

[ 1- (3, 4- Dibegpzonitrileenzenesul f onyl ) - 2- net hyl -

H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid (Exanple 149) and

[ 1- (4-Chl oro-3-trifluoronethyl -benzenesul fonyl ) -2-net hyl -

H pyrrol o[ 2,3-b] pyridin-3-yl]- acetic acid (Exanple 150) are prepared

anal ogously to ExanPIe 127 using the appropriate sul phonyl chloride. The
sui phony| Z@hleieisimethoxsbenzenesulfanyt cijorigespare t hese Exanples are either
comercially avail able or are prepared by nethods descri bed herein.

4- Cvano- 3Tﬁ@ﬁlﬂé&%’ﬂﬁlﬂﬂﬁ@%ﬁtﬁéﬂnér@@Hhalséﬂugry'téiE-ﬂquB%—hbﬂwb%db&%HQMnWas prepar ed

anal ogousl hoxy- benzenésu oride (Internediate 127c)
byt a5 acicHgTiSR URAHEFIALS 1049 By HRREAA A THaTe Snthory B Wity 2sehoro-5-

ni t r o- benzgethdxyiphBnyldmigano- 3- or oooxy- benzenesul fonyl chloride: The titled
conpound was prepared anal ogously to 4-cyano- 3- et hoxy-benzenesul f onyl
chloride (Internediate 127c) by replaci ng bronoet hane wi th 1-bronopropane.

3- But oxv- 4- cvano- benzenesul fanvl chloride: The titled conpound was prepared
anal ogously to 4-cyano- 3- et hoxy-benzenesul fonyl chloride (Internediate 127c)

by repl aci4aQyanoairifudnamethyitbenzdndsuifonybeHicride.

The titied compound is prepared analogously to 4-fluoro-3-methoxy-benzenesulfonyl
chioride (Intermediate 102a) by replacing 4-fluoro-3-methoxyaniline with 4-amino-2-
trifuoromethyl-benzonitrile.

3-Chloro-4-cyano-benzenesulfonyl chloride:

The titled compound is prepared anatogously to 4-fluoro-3-methoxy-benzenesuifonyl
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-benzenesuifonyl
chloride (Intermediate 102a) by replacing 4-fluoro-3-methoxyaniline with 4-chloro-3-fluoro-
phenylamine.

3-Chloro-4-trifluoromethyl-benzenssuifonyl chioride:




4- Cvano- 3- oent vl oxy- benzenesul fonyl chl oride WO 2005/ 123731 PCT/ EP20051006493
80 The titled conpound was prepared anal ogously to

4- cyan- 3- et hoxy- benzenesul fonyl chloride (Internmediate 127c) by repl acing

br onoet hane whbhiysAzdspnopent ane.  6- Cyano- pyri di ne- 3-sul fanyl loride: The
titled conmpound 1's prepared anal ogousl yg;t 0 4-fl uoro- 3- net hoxyp-zﬁ[g(?%'ﬁgsul f onyl
chloride (internediate 102a) by repl aci ng 4-fl uoro-3-nethoxyaniline with

5-am no-pyridine- 2-carbonitrile. 2-Ch]qrog-5-cvano-benzenesul fonyl chloride:
The t 111 oo e HEGRrEPHLEn R fabire SamiGag 10 foe - Emeinexy berzencsurom)

4- T | uor o- ZhiHtd (Intgrnbediate N162a) bl eepiacing-Hgoro-deméthotyantimsiivith 8-ch@aR)- by repl aci ng
4-fl uoro- %-. th%%inbl inpe With 3-am no-4-chloro- benzonitrile.

4- Cyano- 3- W R me?'onyl chloride: The titled conpound was prepared
anal ogously to 4-cyano- 3- et hoxy-benzenesul fonyl chloride (Internmediate 127c)
by replacing 2-ethoxy-4-nitro-benzonitrile with 2-nethyl -4-
nitro-benzonitrile. 4-Chloro-2-fluoro-5-nmethoxy-benzenesul fonyl chloride: The
titled conpg ‘ 0. 4- cyano- 3- et hoxy- benzenesul f onyl
chl ori de 7 D = et hoxy-4-nitro-benzonitrile with
1-chl oro-5- fl uoro-2-methoxy-4-nitro-benzene.

5- Cyano- 2-Thetitieskeompavnd iscprapared ghalegauslyitel 4-flugriee3-methoxytbenzepesuifdnylas pr epar ed
anal ogousl : ABH A 5 S&r?%e 1 TaC WOl ] i medi ate 127c)
by repl acic}r?or-@? g?t%ox - iégﬁ%épyﬁeeﬂzo {lﬁl gs\ﬁ\ﬁ %&hogﬁ%ﬁ{gg@:% gl'u BloS4

nitro- benira‘fﬁrptqmqﬂal-p yiEpOe¢. 123731 PCT/ EP2005/ 006493 81

5- Chl or 0o- 2- cvano- benzenesul fonvl chloride: The titled conpound is prepared
anal ogously 4-fl uoro- 3-net hoxy-benzenesul fonyl chloride (Internediate 102a)
by replacing 4-fluoro-3-nmethoxyaniline with 2-am no-4-chl oro-

4-Chloro-3-metho ~benzene§ulfon | chloride:

The titted compound is prepared analogously to 4-fluoro-3-methoxy-benzenesulfonyl
chloride (Intermediate 102a) by replacing 4-fluoro-3-methoxyaniline with 4-chloro-3-
methoxy-phenylamine.

4-Chloro-3-trifluoromethyl-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-
trifluoromethyl-phenylamine.

3.4-Dicvano-benzenesulfonyl chioride:

The titied 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

[14{3-Cyano-4-morpholin-4-yl-benzenesuifonyl)-2-methyl-1H-pyrrolo[2, 3-



benzonitrile. 2-Chloro-5-nethoxv-benzenesul fonvl chloride: The titled
conpound i s prepared anal ogously to 4-fluoro-3-nethoxy-benzenesul f onyl
chloride (Internmediate 102a) by replacing 4-fl uoro-3-nethoxyaniline with

2- chl or o- 5- wiptdogrRhenyl am ne. 4- Cyano-3-trifl uoronet hyl.- | f onvl
chloride: The titl edﬁcorrpound i's prepaggd anal ogously to\lékT)%%g&%?ﬂ

4-fl uoro- 3- net hoxy- benzenesul fonyl chloride (Internediate 102a) by repl aci ng
4-fluoro-3-nmethoxyaniline with 4-amno-2- trifluoronethyl-benzonitrile.

3- Chl or o- bipytdingd-piAcetieacids onyl chioride: The titled conpound is prepared
anal ogously to 4-fluoro-3-nethoxy-benzenesul fonyl chloride (Internediate
102a) by repl acing 4-fluoro-3-nethoxyaniline wth 4-am no-2-chl oro-
benzonitriie. 4-Chloro-3-fluoro-benzenesul fonvl chloride: The titled conpound

o e it L A R Y

4-chl oro-3-fluoro- phenylam ne. 3-Chloro-4-trifl uoronethvl benzenesul f onyl
chl ori de: blpWidie85l-sedic3cidaathprRBEA51006493 82 The titled conpound is
prepared anal ogously to 4-fl uoro-3-net hoxy-benzenesul fonyl chloride

| ; . ] ) rot . g 4
LT uor ot RoyPHd: [P rRoaEt i ferachel fonip MBI I BB B B 1
chl ori de: ylif#nstic peit ety apleutixainplefidep@dddna ] Wgomel) yn acstonitrile (3 mi) is

4-f| - i I I.at | aci
411 or o R PRRRIRAASISRIG G, 054 b s B ABichBlfe GEM, oa oP' o' "9
4- Chl or o-Bmebt bs vedstion mirdure lis simet ativboortemperattine far i2tHouts anditpenildréds pr epar ed
I - ~ 3 P ' . di at
(028 by Tl ResadiPh Vacid el RAL o G SHiind A0h ordrigh B WAfey s ey e &t €
crude in the next step. (MH+ 455),

151b) [1-(3-Cyano-4-morpholin-4-yl-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-
b]pyridin-3-ylJ-acetic acid

The titled compound is prepared analogously to [1-(4-fluoro-3-methoxy-benzenesulfonyl)-2-
methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid (Example 102) by replacing [1-(4-fluoro-3-
methoxy-benzenesulfonyl)-2-methy!-1H-pyrrolo[2,3-b]pyridin-3-yl}-acetic acid methyl ester
with [1-(3-cyano-4-morpholin-4-yl-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-

~ blpyridin-3-yi]-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-



met hoxy- phenyl am ne. 4-Chloro-3-triflu oronethyl-benzenesul fonyl chloride:
The titled conmpound is prepared anal ogously to

4-f 1 uoro- 3- nethoxy benzenesul fonyl chloride (Internmediate 102a) by replacing
4-f| uoro- 3- #kjine with 4-chloro-3- trifluoronmeth G &%baghpe.

3. 4- Di cyano- enzen ﬂfonyl chloride: Tge titled conpound i's prepareéed

anal ogously to 4- quoro 3-met hoxy- benzenesul fonyl  chloride (Internediate

102a) b t h I t - pht hal tril
Exanpl o’ LI Hoesiate SSaR BN Pelc e (oramtin ) S epU Ty 11

H-pyr r ol o[rdicrdwdl &{a%b&ﬁﬁéﬁémeﬁﬂldﬁ@ﬁ-ﬁw@/w&ptﬁﬁzerbdnwm% Rradtoyatlepacet i c
acid 151 %@%ﬁ%#?-é%ggp%ﬁ: phol i n-4-yl - benzenesul fonyl )-2-nethyl -1

H pyrrol o[22, 3" B al'n="3*yf] -acetic acid nmethyl ester. To a solution of

[ 1- (3-cyano- 4-fl uoro- benzenesul fonyl )-2-nethyl -1 H pyrrol o[ 2, 3-b] pyri di n- 3-
yl]-acetic acid nmethyl ester (Exanple 54a) (60.7 ng, 0.157 mmol) in
acetonitrile (3 m) is added potassium carbonate (43.3 ng, 0.314 mol)

fol | oned Q&a Iéﬁ@%lne (27.6 NI, 0.314 mol). The reaction mxture is
stirred ar—rgggrrenperature for 2 hours and then filtered and concentrated
in vacuo to yield the titled conpound as an orange oil which is used crude
i n the nexXi-(4ChjoroGrgyrangdmnzenssuiionyl)-2-ethyl-1H-pyrrolo[2,3-b]pyridin-3-yi]-acetic

j1-(3- CyaQ% d+- nor phol i n- 4-yl - benzenesul fonyl') - 2- et hyl - 14 pyrrol of 2, 3-

b] pyridin-3-yl]-acetic acid The titled conpound is prepared anal ogously to
11- (4-fl uoro- 3- met hoxy- benzenesul fonyl )-2- nethyl-1

H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid (Exanple 102) by replacing

[ 1- (4-fluoro-3- nethoxy-benzenesul fonyl)-2-net hyl -

H pyrrol o[ﬁ»eamba wﬁpdjnanépeérﬁrea@ﬂhbgo@fy td [ﬂfﬁm rofziéy%ho-b\éhiéhesulfonr)-z-

1-(3- I’f o
L] p3(/r | ot et Dvlﬁofé&wq{z athlny"ﬂ@f%xz)]egfeig acid (l%/ BN %ﬂgﬁg{{z;@g" A

pyrrolo[2,3-b]pyridin-3-yl)-acetic acid methyl ester with (2-ethyl-1H-pyrrolo[2,3-b}pyridin-3-
yl)-acetic acid methyl ester (Intermediate 87c). (MH+ 404)



[ 1- (3- Fl uor o- 4- nor phol i n-4-yl - benzenesul fonyl } 2-met hyl - 1

H pyrrol o[ 2, 3-b] pyrldln-3- yl]-acetic acid The titled conpound Is prepared
anal ogously to [1-(3-cyano-4-norpholin-4-yl- benzenesul fonyl)-2-methyl-1

H pyrrol o[ 2,3-b]pyridin-3-yl]-acetic acid nethyl ester (Internediate 151 b)
by replacing [1-(3-cyano-4-fluoro-benzenesul fonyl)-2-nethyl - 1H

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

[ 1- (3, 4-di fl uoro-benzenesul fonyl)-2 WO 2005/ 123731 PCTI EP2005/ 006493 84

met hyl - 1 GEAIMS ol o[ 2, 3-b] pyridin-3-yl]-acetic acid (Exanple 59) and by
heating using mcrowave radiation in a Personal Chem stry EnrysTM Opti m zer
m crowave, react or 2 or 4 hours. (Mt 434) Exanple 153

[1s (4. Chlor o s?‘g%xma%té‘f‘ggﬁf? ) onyl } 2- et hyl - 1

H pyrrol o[ 2,3-b]pyrldin-3-yl]-acetlc acid The titled conmpound is prepared
anal ogously to [1-(4-chloro-3-cyang- ®nzenesul| f onyl) - 2-

nmet hyl -1 H pyrrol o[ 2, 3-b] pyri di n- 3- I%{ac -~ asighs (Exanpl e 103) by replacing

(2-nmethyl-1H pyrrol o[ 2, 3-b] pyri di -acetic acid nmethyl ester with

(2-ethyl-1H pyrrol o[ 2, 3-b] pyridi g 1I)-acetic acid nmethyl ester

(I'ntermediate 87c). (Mi+ 404) CLA R'1 a donpound of fijr‘n_.lIa (1) O R1OR6
[

QR p(l) (RAAmMR N N r salt form wherein s a bond;
RY); N—r?
N N\
X—W—(R®),
in free or salt form,
wherein
Q is a bond;

R’and R?are, independently, H or C,-Cg-alky!;

R*is C,-Cg-alkyl;

R*and R’ are, independently, halogen, C,-Cg-alkyl, C,-Cg-haloalkyl, a C4~Cs-
carbocyclic group, nitro, cyano, C,-Cg-alkylsulfony!, C,-Cs-alkoxycarbonyl, C-Cs-
alkoxy or C4-Cg-haloalkoxy;

R®is H or C,-Cg-alkyl:
W is a group of formula (Wg,) or (W)

£y}

wherein A is, independently, C or N, or

W is a group of formula (W,);

Y
Y/‘fl\
A7 (W,)
Y—Z
wherein
Y is, independently, C or N; and
ZisN,OorS, or

W is a group of formula (W)



Rl and R2 are, independently, H or Cl-C6-alkyl; R3 is Cl-C8-alkyl; R4 and R5
are, independently, hal ogen, Cl-C3-alkyl, Cl-C8-haloal kyl, a C3-Cl5-
carbocyclic group, nitro, cyano, Cl-C3-alkylsulfonyl, Cl-C8-al koxycarbonyl,
Cl- C8- al koxy or Cl-C8-hal oal koxy; R6 is Hor C,-C8-alkyl; Wis a group of
formula (W1) or (W2) 4~ A (Wal) or \ I / (Wa2) A wherein Ais,
I ndependently, Cor N, or Wis a group of formula (W); 11 Y - Z (W)
wherein Y is, independently, CorZN, and Zis N, Cor S, or Wis a group of
formula (W) Z 4~ (W) whereinf/ i {ndependently, Cor N and ZisOorS; X

% ( C1- Cﬁ”‘?l kyl)- or a bond; mand n

a

i's -SOP-, -CH2-, - CH(CL-CB-al kyy)- /- R
are each, independently, an intege o O- 3; d pisl. 2. A conpound of

formula (1) according to Claiml1, i ee or salt form wherein Qis a bond,
R1 and R2 ajigereinndependently, H or Cl-C4-alkyl; R3 is Cl-C4-alkyl;

Y is, independently, C or N; and
ZisOors;

X is -SO;-, -CH-, -CH(C,-Cs-alkyl)-, -CON(C,-Cs-alkyl)- or a bond;
m and n are each, independently, an integer from 0-3; and

pis 1.

2. A compound of formula (1) according to Claim 1, in free or salt form,

wherein
Q is a bond,;
R'and R?are, independently, H or C,-C,-alkyl;
R%is C,-C,-alkyl;
R*and R°are, independently, halogen, C4-C4-alkyl, C,-C4-haloalkyl, cyano,
C;-Cyp-carboceyclic group, C4-C,-alkoxycarbonyl, C,-C,-alkylsulfonyl, C4-C,-alkoxy
or C-Cy-haloalkoxy; |

R% is H or C;-C,-alkyl;

W is a group of formula (W,,) or (W,;) as defined in Claim 1, or
W is a group of formula (W,) as defined in Claim 1;

X is -8O;-, -CH,- or -CH(C4-C4-alkyl)-,

m and n are each, independently, an integer from 0-3; and

pis1.

3. A compound according to Claim 1 selected from:

(1-Benzyl-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yl)-acetic acid;
[1-(3,4-Dichloro-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid,
[2-Methyl-1-(2-methyl-benzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;

[1-(4-Chloro-benzyl)-2-methyi-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;



R4 and R5 are, independently, hal ogen, Cl-C4-alkyl, Cl-C4-haloal kyl, cyano,
C3- C10- car bocyclic group, Cl-C4-al koxycarbonyl, Cl-C4-al kyl sul fonyl,

Cl- C4- al koxy or Cl-C4-hal oal koxy; R6 is Hor Cl-C4-alkyl; Wis a group of
formula (W1) or (W22) as defined in Claiml, or Wis a group of fornula
(W) as defined in Claiml;, Xis -S2-, -CH2- or -CH(C1-C4-al kyl)-; mand n
are each, independently, an integer fromO0-3; and pis 1. 3. A conpound
accor di ng14{3dC¢hreo-berizyh-S-raethegle! H-pomplo[2(3LbBenidiy-3-y2-avetit wtid1

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

[ 1- (3, 4- Pi<hCatone-bemzt)t2-methyiet Hplrrdiold; PYipyodin{32yiBadetipweiddi n- 3-yl ] - acetic
acid; [2-Methyl-1-(2-nmethyl-benzyl)-1 Hpyrrolo[2,3-b]pyridin-3-yl]-acetic
aci d; [ J1{(4-ceghbhobendyb2zyibihyRtApyiglb[213-blppydin-Ghyolfatele BEidyri di n- 3-yl ] -acetic
acid; [1-(3-Cyano-benzyl)-2-nmethyl-1H pyrrolo[2,3-b]pyridin-3-yl]-acetic

aci d; [ I2{vtig1qBandtRylbehryl)21 Hpiiylo2]3-blpgiidind-pf-Zcelicbigyri di n- 3-yl ] - acetic
acid; [1-(4-Cyano-benzyl)-2-nethyl-IH pyrrolo[2,3-b]pyridin-3-yl]-acetic
acid; [ 22Methy1=(3ltrif(Broreéthyllbebeylz YH)pyd oldi03-bTpytiaih 23-A1-Bdetiv lacidt n- 3-yl ] - aceti c
acid; [2-Methyl-1 -(3-trifluoronethyl-benzyl)-1 H pyrrolof2,

3- b] pyri qi4-Biuprd-b@eghi2cmalidt H-pyrrolo[2, 3-b]pyridin-3-yl]-acetic acid:;

[ 1- (4- Fl uor o- benzyl ) - 2- et hyl - 1H pyrrol o| 2, 3-b] pyri di n-3-yl]-acetic acid,
[1-(2- Gﬁl[or(pdhﬁjﬁaysbb.zya=mfewl-1H:bbtrem[zpb}p&adia:ﬂl ¥detidiabid3- Yl ] - acetic acid;
[2-Methyl -1-(4-trifluoronethyl-benzyl)-1 H pyrrolo[2, 3-b]pyridin-3-yl]-acetic
acid; [ 1-[2%&&m_t@=thmwarhémﬁ:tmhkgyhH-Wrr@héﬁz,lefdyadi?a:él}lpaéétiela@rd& yl]-acetic
acid; [1 -(3,4-Difluoro-benzyl)-2-nethyl -

H pyrrol C[ﬁ;{3-31‘116}61Mér'|ﬂl)12‘-r%ehﬁllyil-’rﬁ%gltrbIS[Z@bﬂyridil[l-& deYit adid;

-(4-net hyl -benzyl )-1H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid;

[ 1- (4- Fl yo i o o126t ridin-3-yl]-acetic
ol B R el e T 2. DI - Al octe Y

H pyrrol J10M St Azpeni)- ' Ipfhvridin-3-vil-acetic acid:

Y G IR 1S b oot i

H-pyrrol C[ﬁ-%4-%1&&]’61_%:1é{hﬂ:b%hi’)h)]-z-ﬁ%%w-ﬁf—f)@[ﬂn@io[.‘%,%j)llpy{idin-&yl]-acetic acid;

[ 1- (3-Fl uoro-4-trifluoronethyl-benz -2-e

(17 i SRR A S 5l 7 povrigin &y acet s

Hpyr 1 ol qh 23R EM it bl -RERYL - Bfrro[2, 3-blpyridin-3-yl]-acetic acid:
[1-(3-Fluoro-4-trifluoromethy!-benzyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yl]-acetic acid;
[1-(4-Chioro-3-trifluoromethyl-benzyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yl]-acetic acid,
[1-(2-Flucro-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;
[2-Methyl-1-(2-trifluoromethyl-benzyl)-1H-pyrrolo[2,3-b]pyridin-3-yi]-acetic acid,
[1-(3-Methoxy-benzyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;
[1-(2-Cyano-benzyl)-2-methyl-1 H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid,;
[2-Methyl-1-(1-phenyl-ethy!)-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;

[1-(2-Methoxy-benzyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yl]-acetic acid,
[2-Methyl-1-(toluene-4-sulfonyl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid,
2-Methyl-1-(4-nitro-benzenesulfonyl)-1H-pyrrolo[2, 3-b]pyridin-3-yl]acetic acid,
[2-Methyl-1-(naphthalene-2-sulfonyl)-1H-pyrrolo[2,3-b]pyridin-3-yl]acetic acid;

[1-(4-Fluoro-benzenesulfonyl)-2-methyi-1H-pyrrolo[2, 3-b]pyridin-3-yl]acetic acid,;



[ 1- (2- Fl uor o- benzyl )-2-nmethyl -1 Hpyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid;
[2-Methyl -1 -(2-trifluoronethyl-benzyl)-1

H-pyrrol o] 2, 3-b] pyridin-3-yl]-acetic acid; [1-(3-Methoxy-benzyl)-2-nethyl-1
H pyrrol o[ 2,3-b] pyridin-3-yl]-acetic acid; [1-(2-Cyano-benzyl)-2-nethyl-1

H pyrrol o[ 2,3-b] pyridin-3-yl]-acetic acid; [2-Methyl-I-(1-phenyl-ethyl)-1

H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid; [1-(4-Methoxy-benzyl)-2-nethyl-

1H pyrr oI[ok-ﬂlsaprbbmydendennsfsaffurhy]ym@thyc1H@ydolo[z[ Lb(Brivathgracetiescy| ) - 2- met hyl - 1
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid

[ 2- Met hyljt kS-BEcmhwﬁé&eﬁeﬁufbﬁﬂﬁxirﬁethﬁﬂwpswwlqt ayb'ipﬁidws-lyqad@t@amh] acetic acid;
2-Met hyl -1 -(4-nitro-benzenesul fonyl)-1H pyrrol o[ 2, 3-b] pyridin-3-yl]acetic

aci d; [ Z2-MetHyyh - S-MfmjawmﬁélWI%ﬁz&e%Liilfdr@nMHpﬁrrolo[z 3-b]pyridin-3-yljacetic acid;
H-pyrrol o[ 2,3-b]pyridin-3-yl]acetic acid

[ 1- (4- Fl ypomeeizae sapstyi- @@Nieheé’mfmﬁ/l'ﬂ!lmetﬁ#ﬂl‘b*rfﬁlé{bZ&-@p@r]dﬂ')LBlyqaébt@'a)ﬁd] acetic
acid; [1-(4-1sopropyl-benzenesul fonyl)-2-nethy

H- pyr r ol o 23-BrefHory-befzehesdalid g—Qﬂhéﬂ‘a _-Byrroio[2,3-b]pyridin- 3 acetic acid;
[1-(3- Brgrm benzexesul f onyl )n}j met m’? gY—i— py[rro ]8{ y]pyrl din-3-yl]acetic

acid, 1 1 gﬁbﬂy‘r -d-sufighyhrd- fﬁwbth@f @H%hmbrzb@amﬁ@ﬁlwl}aayﬁc) acld;Hpyrrol of 2,
3-b] pyri yl']acetic acid

1-(4- I\/Et
|[+ p3(1r o Owgmgfﬂp{;%bﬁﬁga)ﬁ/ﬁ]%tfﬁygﬂgt;)yn%’rdl@ﬁhﬁéyndﬂn -3-yl]acetic acid;

[1-(3- '\/Et{ﬁl?ziltm@ﬁﬁgéﬁéﬁé&ﬁfeﬁwih?e“tl’i’ﬁhh#ﬁyrrjaldrh BYISyRaRL 2y adalieygiidi n- 3-yl J acetic
aci d; Bi phenyl - 4-sul f onyl ) -2

H-pyrrol gf 24. @L yfbbﬁiéheéulydr%yf}%bﬁlr\glaﬁ# %yrrolo[Z 3- b]I Y, fdm 3-y|]acet|c

[1-(3- FI uor o- benzenesul f onyl H pyrro b] pyri c? n-3-yl]acetic

aci d, g@gﬁ@fiﬂfn’ﬁ r?’ésfuﬁ&}ﬂ)l))z %egm byl sylrolof2,3-b]pyridin-3-yi]-acetic acid:

H-pyrrol pyrid ceti’d ‘aci

[1-{4- Nétm%mlwémﬁw'bfeﬂgyaasul?omﬁtéﬁeﬁlefhﬂyn FHRYFERLLSBloyrh By sheflc 3ciy! 1 acet i o

aci d,

ks et o %ﬁa%ﬂ@?z%néﬁﬂm BBl gliada ) Py o -3
mg aﬁﬁ et 25 ¥'°“Fﬂf“1ﬂ2§*rbr1%¥fdfrﬁ?%'-l BRI n- 3-y1 - aceti o
if:osr rol of @3%9@%3??%%%% OW Rethy 282 5-blpyridin-3-yil-acetic acid;

(2, 5 fgé gr[g?m& B lS[JﬁWQ)Z g\e{m{ H‘M &)yrrgﬂo[Z 3-b]pyridin-3-yl]-acetic acid;

H-pyrrol pyri ceticC

I[ I%I- E)Srfo:?gcé} gé gyrl din- egllmflﬁ?yé%rrcﬁ?[ Aj%ﬁ'dm ?fl)%certfgeaﬁlgs

Fllf ?Zy&ﬁg)?%bgﬁ)ﬁ%égﬁzg%fa 83 l%%“%hﬁh(ﬁ SYL"ci—P 6& %lﬁrbofégﬁﬁng&? f4n- 3- yl]-acetic
acid (2 RRRON AR iE HB A T ABE s ps AR i o3yl ) Sacet | ¢
aci d, (2-Methyl-1-pyridin-2-ylmethyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid;
(2-Methyl-1-pyridin-4-ylmethyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid,
1-(3-Chloro-4-methyl-benzenesulfonyl)-2-methyl-1 H-pyrrolo[2, 3-b]pyridin-3-yl]-acetic acid;
[2-Methyl-1-(4-trifluoromethyl-benzenesulfonyl)-1H-pyrrolo[2, 3-b]pyridin-3-yl]-acetic acid;
1-(2-Chloro-4-fluoro-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;

2-[1-(3,4-Dichloro-benzenesulfonyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yi]-propionic acid;
[1-(3-Cyano-4-fluoro-benzenesulfonyl)-2-methyl-1 H-pyrrolo[2, 3-b]pyridin-3-yl]-acetic acid;
[1-(4-Cyano-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid,

[1-(2,4-Dichloro-benzenesulfonyl)-2-methyi-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;



(2-Methyl -1-pyridin-4-ylmethyl -1 H pyrrol o[ 2, 3-b] pyridin-3-yl)-acetic acid;

1- (3-Chl or o- 4- net hyl - benzenesul f onyl ) - 2- net hyl -

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

-(4-trifluoronethyl -benzenesul fonyl)-1H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic

aci d;

1- (2-Chl oro-4-fl uoro-benzenesul fonyl)-2-nmethyl -1 H pyrrol o[ 2, 3-b] pyridin-3-yl]
-aceti c griMkthyl-1-(3-trifluoromethoxy-benzenesulfonyl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;
2-[1-(3,4-Dichl oro-benzenesul fonyl ) -2-net hyl - 1H pyrrol o[ 2, 3- b] pyri din-3-yl]-p

E’B;?ngdﬁ&g%‘]’%&’. ap ngs@ qnylgggﬁétgyl 1 ”ﬁﬁP‘?o[H'szﬁp%’rﬁJm g yﬂEace%{c a0|d
11- (4- Cyano- benzenesul fonyl ) -2-net hyl -1 H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic

aci d; [1-(2-Cyano-benzenesulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;
[ 1- (2, 4-Di chl oro- benzenesul fonyl ) - 2-nmet hyl -1 H pyrrol o[ 2, 3-b] pyri di n-3-yl ] -ace

H_ Sy?(r:lofl 6?’5}%#}/@] pérq % &Iﬁg}o;ﬁgzglgeresgﬂe nygbof( %-pyrro Z[%rbegl%wiém—%l-))l]:alceﬁc acid,

[1-(2,5-D fl uoro-benzenesul fonyl ) - 2- et hyl -

H- pyr r ol d-23-Galdbpymétayii-Bettyipyaatd[2 G- lf}p'yrdlne 1-sulfonyl)-thiophene-2- carboxyhc acid

[ 1- (2- Cyano- benzenesul fonyl)-2-nmethyl-1 H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic
aci d; [@%Vlﬁ?eri (2,3,4-triflu oro-benzenesul fonyl)-1 H pyrrol of2,

3- b]pyrld in-3-yl]-acetic acid,

3-(3-Car lICMSGﬁlblﬂlero-Beﬁﬁﬁéﬁhlfd?\?r)QQh%?Irﬁ-l F}@Mbl}z@ -Bipyridis-8hyijaetio aélbl ophene 2-ca
rboxylic acid nethyl ester -Di fl uor o- benzenesul fonyl) - 2- net hyl -

H pyrrol o j n-3-

[ 1p%/2 5- [ é%%d.lp) %ﬁgrﬁrtgﬁﬁggg é-]sngy 'r%‘/m?tgil H@pm;plo[f 3-b)pyridin-3-yl]-acetic acid;

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

[ 1- ( 3- Chl[@x(8-O¥iite DBRSANE OIftAyD)-22m BRIV -pyribio[RY3-biph @lir-331]ddelid bélén- 3-yl ] -acetic

aci d;

1- 35D|chloro benzenesul f.on 2-met hyl - 1H-pyrrol o[ 2, 3-b ridin-3-yl]-ace
E i C( aci d: [1-(3,5-Dichloro- benzenesulfon)x) 3 -methyl- 1H-pyrrolo[f X ]pyr|d1L1 3- yI] aléa 1){: acid; yH-
[ 1- (2, 3-Di chl or o- benzenesul fonyl ) - 2- net hyl - 1H pyrrol o[ 2, 3-b] pyri di n-3-yl ] -ace

tic acid OPL(i 3-m.8h:&lbLtstrml4esfuhfy:w1)oz RRAREASSY ORI BbipdriBRt P|-adetichaeir r ol of 2,
3-b] pyri 3-yl]-acetic acid

[1-(3- Fluorg 4- net I-benzenesulfon hyl . .

H pyrr ol d[ j {}:mﬂrwrrﬁ@m gn@pfs%f@gylp-é-%hyjﬂH—pyrrolo[2,3—b]pynd|n-3—yl]-acetlc acid,

[1- (2, 4-Di fl uoro-benzenesul fonyl )-2-nmethyl - 1

H- pyr r ol oft 33 Fkdr@trhethp-tEnybriesafériyl)C2-Aethdl-1H-pyrrolof2, 3-b]pyridin-3-yl]-acetic acid

[ 2- Met hqu- IZt ( pyrrl di ne- g suI foer?yl ) yl1)I-|- pyrr?ol O[pgrro OL y]rplynl |2 3y]yall(ie-lg€gt| c acid;

1- (4-Chl oro-phenyl )-2-nmet hyl -1 H pyrrol of bﬂzpé/ -yl]-acetic acid; [1
- (3, 4- Di fild3AdRi ﬂléwggegg%neﬁgmny} mﬁgntth pirrolo b]pyndm 3 yl] -acetic acid;

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

[ 1- (4-Chl fl\ﬁetﬁ%lnﬂp?b{&im@%f&ﬁﬂﬁﬁ)ui Fl—‘b?bfblbtz%‘ B]BQMIH 3lyl}-acetic acid;
H pyrrol o] 2, 3-b] pyridi n-3-yl]-acetic aci

(1- Fur an- 8¢ALCRRE B¥vE- M6 L | )-acetic acid;
(1-furan- 1’21 yl ﬁ@t%ﬂ’?@ [r?éltn 2,”‘” !ﬁpgyrls)? %b%y%'ﬁh%?%:“ﬁaé% )-acetic acid;

g-lb]( Syr :5 dﬁ)ﬁ ﬁglt?nﬂhqrgiégﬁ?%l%gﬁ?r? )A-RREIMA H-pgrr BB 2 bipdridin RV &eBt Acid;

[1-(4-Chloro-3-methyl-benzenesulfonyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yi]-acetic acid;

(1-Furan-3-ylmethyl-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yi)-acetic acid;

(1-furan-2-yImethyl-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetic acid,
[1-(2,5-Dimethyl-2H-pyrazol-3-yimethyl)-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yl]-acetic

acid;

[1-(3,5-Dimethyl-isoxazol-4-yImethyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl}-acetic acid;

[2-Methyl-1-(5-methyl-2-trifluoromethyl-furan-3-ylmethyl)-1H-pyrrolo[2, 3-b]pyridin-3-yl]-

acetic acid;



[ 1- (3, 5-D net hyl -i soxazol - 4-yl net hyl ) - 2- net hyl - 1H pyrrol o[ 2, 3-b] pyri di n- 3-yl ]
-acetic acid; [2-Methyl-1 -(5-nmethyl-2-trifluoronethyl-furan-3-ylnethyl)-
H-pyrrol o[ 2, 3-b]pyridin-3-yl]- acetic acid; [2-Mthyl-

-(5-nethyl -i soxazol -3-yl nmethyl )-1 H pyrrol o[ 2,3-b] pyridin-3-y[]-acetic acid,
[ 1- (2, 4- D net hyl -t hi azol - 5-yl nmet hyl ) - 2- et hyl -

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

( 1- Benzofi2Hvtry24 Y b-mestiyiso are Bhymethylit piysyr@lop, 3. 63pyoildmy3-y Habetd-adigd; - acet i ¢
acid; {1-[l -(4-Chloro-phenyl)-ethyl]-2-nmethyl-1 H pyrrolof2, 3-b]pyridi

oL R ADRShier oy ety b (i) ey b 8 Bipy AR dcetic acia

[ 1- (4- Et hanesul fonyl - benzyl ) -2-nethyl -1 H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic
acid; [ 11-82nfdflana-dmetiyb2mestin - féimyreosd 2 3\t pyridinr®y ipaketic ddigyyr r ol of 2,

3-b] pyridin-3-yl]-acetic acid,
[
[
[1

oS S £ P Rk

(
y
(4- Et hanesul fonyl - 2-trifl uoronet hyl - benzyl) - 2- met hyl -
y

p

pyr r ol o[[2,E3hy1pmstiiftlionemetili} bene @li-it H-pyareiofR, 3- b]pyndm -3-yl]- acetlc acid;
- (2- Chl or o- 4- et hanesul f onyl - benzyl ) - 2- net hyl - 1

p

PY A, B RSB ety e b By Mot srojeyicinst Hpostic acis

H pyrrol o[ 2, 3-b] pyridin-3-yl]- acetlc aci d;

1- (4- Met hprescHidromnetranasuitbnyd-bepi iy s nibtW-ﬁHWWﬂoﬂI[[Z B?oirb,]riﬁWIB -gli-acéicydcld: aceti c
acid; {1-[1-(4-Methanesul fonyl-phenyl)-ethyl]-2-nethyl-

Y bk dedthaieay ottt Shaiby ke ey ?;ﬂb%ﬁlﬁ%%rfséfol%éﬁﬁﬂwifm-%%. J1-

aceti c acicdfic &&d:Chl or o- 1- (4- net hanesul f onyl - benzyl ) - 2- met hyl -
H pyrr ol 0[2 3-b] pyridin-3-yl]-acetic acid;

6- Chl or 4- met hanesul f on rifl oro | -benzyl)-2-nmethyl -1

I[-i- pyrrol 3 -ﬁ4 E@%FW&P& %tnﬂgo@émetlyi anz(y g.'cma pyrro|ot/2,g-b]pqugin-ryyll-acetic
-(4-F uor,—md?, nmet hoxy- benzenesul f onyl ) - 2- net hyI

H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic aC|d

[ 1- (4- Chl or 0- 3- cyano- benzenesul fon)é )-2-ne

H pyrr ol (ﬂ-é @hlﬂ'quttéﬁrwsgl cmyh-b%l[) dnatgyldm Pgrr%[@ﬁiylp]pyndln -3-yl]-acetic acid;

| -[ 4- (propane- 2-sul fonyl)-benzyl]-1 Hpyrrolo[ 2, 3-b] pyridin-3-yl}-acetic

acid; [ ][1gﬁEﬁ{dh@&ﬂfoﬂyln?—{théﬂbmﬁéﬂzy% =2IRktYl-1A-pyrrolo[2,3-b]pyridin-3-yl]-acetic
H-pyrrolo[ b] pyri din-3-yl]-acetic acid;

1-
H
1-
H-

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

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

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

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

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

acid;

[1-(4-Chloro-3-cyano-benzenesuifonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;



[1 -(4-Fl uoro-3-nethoxy-benzyl)-2-net hyl -

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

[ 2-Methyl -1-(6-trifluoronethyl-pyridin-3-ylmethyl)-1H pyrrol o[ 2, 3-b] pyridin-3
-yl]-acetic acid; [1-(3-Cyano-4-fluoro-benzyl)-2-nethyl -

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

[ 1- (2-Chl oro-5-fluoro-benzyl)-2-nmethyl-1 Hpyrrolo[2,3-b]pyridin-3-yl]-acetic
acid; [ 12{MetiGd4-¢prépamd-Rexiorys renkyl} PHpgtroip]2, 3:blpyridin-3-yl}-acetic acid;

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

[1-(4-Me f .

H pyrrol i{lgﬂgﬁlg} p@’ﬂ?’e yg)%}\%r) zag-gr?@é 1}é|c;€yéﬁot[?§ ”ﬁj/e ?15@( ac%t zcx'/q’) - 2- et hyl -
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid; [1- (2 Met hoxy benzyl) - 2- et hyl -
H pyrrol (b[-m-Bth]qa&-merﬂhoxya)e}nt)]l)-amﬁm-1hiemdr,olo[z3-b]pyridin-3—yl]—acetic acid;

{2-Methyl -1-[1-(4-trifluoronethyl-phenyl)-ethyl]-1

F-lf))[/rlr ‘(’gff%ﬁq%j@ Bﬁ-’ﬂl fwo)’o tﬁ)lg,ll}piyﬁéﬁ %ﬁwﬁﬁ"yﬁ 1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;

H pyrrol o[ 2, 3-b] pyridin-3-yl }-acetic acid,
{1-[1-¢( 4-[m—ﬁamd-lflﬁonmydenph¢Eyi19thyﬂt1ihyb)]chﬂe[Eﬂtﬁ]wndm—&yl]-acetic acid;
H pyrrol o] 2, 3-Db] pyr| din-3-yl }-acetic acid;

I:EI: E);‘/f; lr: lomf‘g?%]“ﬁﬂr" rﬂ!dg n‘%&?% rg%ﬁfly%'? g%rfogﬁ‘[bgylg]pyr]dm 3-yl]-acetic acid;

[1-(2,4-Bis-trifl uororret hyl - benzyl ) - 2- net hyl -
H- pyrr ol C!ﬂ-24-Rhlm}‘qi}§3nileihmyaagdzyl)-aeraéth;d-ﬂbbp‘rolo[2,3-b]pyridin-3-yl]-acetic acid:
{2-Methyl -1-[1-(2-trifluoronethyl-phenyl ) et hyl]-

H I - I
1015 et e PRy fer i e B e Pyl SO B Y LARES 26 - acet i
acid; [2-Methyl-1 -(4-nitro- benzyl) 1 Hpyrrolo[2,3-b] pyridin-3-yl]-acetic

acid; | 11-((%m‘rx?‘bbemm-)ne?hytmHlfp&lrmIb[I:B{bemInofﬁ-?l]-aeél]cm,crd; din-3-yl]-acetic
acid; [1-(3-Chloro-4-nethanesul fonyl-benzyl)-2-methyl -1 Hpyrrolof2,

D1t B o Vit RaRdEr PRI Hemaiplof2 3-Rrpra-yi-aceti acid:
H-pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid;, [1

- (4- Cyand2-Methyiaxy -(denifenenethflqmghy)-Sthpi Hyﬂyfrblo[Z,3-b]pyridin-3-yl}-acetic acid;
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid,

I[-I-lpglfr g: 3?3%3‘6{{%%?@3%@%5% vi é“ﬂ) {ra[na g%ﬁpyrldln 3-yl}-acetic acid;

[ 1- (4- Cyano- 3- et hoxy- benzenesul f onyl ) - 2- met hyl -
H- pyr r ol dfi-41-34-MemanesiifongkpHehyiretiyl]2-matiyt H-pyrrolo[2,3-b]pyridin—3—y|}-acetic acid;
[ 1- (4- Cyano- 3- propoxy- benzenesul f onyl ) - 2- net hyI -1

H(EVEL? '()X{/éﬁe?/]g%{r‘ o Daiibe s T% Thethykd Iﬂ)ﬂy trglo[2,3-blpyridin-3-yl]-acetic acid:
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid,

[ 1- (4- Cygnqz 3-Bienifpboxetinenearys)sat hetyi H- p&frﬁb{i}&ibipl/rldm 3-yl]-acetic acid;
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid

1-(6- ridj sulfo - .

I[-i- p§/r r E;}’i?gméxgﬂ =( Edqlf}po?rg}@tﬁyla%@pylge &gﬁ-& !—I-pyrrolo[2,3-b]pyr|d|n-3-yl}-acetlc acid;

[ 1- (2- Chl or 0- 5- cyano- benzenesul fonyl ) - 2- net hyl -

H-pyr r ol qfi23-8ethanesiicing-Bengyi)-2aathiyict Hpidolo[2, 3-blpyridin-3-yl]-acetic acid;
[2-Methyl-1-(4-nitro-benzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;
[1-(4-Bromo-benzyl)-2-methyl-1H-pyrrolo[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,;

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

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



- (4- Cyano- 3- net hyl - benzenesul fonyl ) - 2- et hyl -

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

-(4-Chl oro- 2-fl uoro-5- met hoxy- benzenesul f onyl ) - 2- net hyl -

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

- (5- Cyano- 2- et hoxy- benzenesul f onyl ) - 2- net hyl -

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

[ 1- ( 5- Chl['btBFRemyZmethyébermeassuifoony-RimathyidtHpyredlo[2,3-b]pyridin-3-yi]-acetic acid;
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid,;

[H,lm(,rzr o 'g,fgf’gﬁ LS Q%W?%H?«f%ace bz r%éﬁiﬁf-hﬁ[(-'fyﬂrolo[z,3-b]pyridin-3-y|]-acetic

- ( 2- Chl omoids- et hoxy- benzenesul fonyl) 2-methyl -1 H pyrrolof 2,
3-b] pyr| din-3-yl]-acetic acid,

I[—l-lp 1ol E‘F Efgy%r]o-é-lpf) (P\éﬁ)l? gg?zﬁ%]rﬁggg eowl@&'—rﬁ%tﬁﬁ%-gyrlrélglz3—b]pyridin-3-yl]-acetic

[ 2- Met hylaeitl; (t hi ophene-2-sul fonyl )-1H-pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic
acid; [1-(4-Cyano-3-trifluoronethyl-benzenesul fonyl)-2-nmethyl-1 Hpyrrolof2,

(1- (5 ol bPOREe S b BecHoany s gprdol2 3 blpyriin-d ik aceti acie

[1
H
[1
H
[1
H

(3-
H pyrrol o[ 2, 3-b] pyridin-3-yl]-acetic acid,
[ 1- (4- ChI[’D(t‘GC@arid B-pentyley-benaset ilfomyl)-2- rﬁethy!lt‘h-y-byritolo[Z 3-b]pyridin-3-yl]-acetic
H pyrrol o 3b]pyr|d|n3yl] acetic acid;
[ 1- (3-Chl 0 4-trifluoronethyl -benzenesul fonyl ) - 2- et hyl -
H pyrrol o[ 2,3-b] pyridin-3-yl]- acetic acid;
[ 1- ( 3- FI yog@Cgand-pyridirer Deeidhyl) -zhﬂam?lnm;pyrfraabzle}b]aymhw” -aketic acid;
H-pyrrol o[ 2,3-b]pyridin-3-yl]- acetic acld;
L o e R e BEE RS R enl Do %‘Qﬁﬂﬁféyqxallo[% 3-bloyridin-3-yl]-acetic acid;
[ 1- (3, 4- Di cyano- benzenesul fonyl ) - 2- et hyl - | Hpyrrol o[ 2, 3-b] pyri di n-3-yl ] -acet
ic acid; [1{(zﬂ.c@énd:binwwl%ehferfelsumfrgnatﬂnyﬂhy|bﬂmpwa@spzl3 BIpYtidin-3-yieddatit adid;

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

[ 1- (4- Chl 0- benzenesul f on

AR A L e T L M LR -URERRR LR o any
one of CxRefdaddto 3 for use as a pharmaceutical. 5. Pharnmaceuti cal
conpositions conprising a conpound accordi ng to any one of CI ai m; 1t 03. 6.

The use of a _co und, according to an of Ca lto

manuf act L[;l-éS-gyaég) 8 -methoxy- benzenegsulfonyl 3/ methyl ‘IH pyrrolo[2 3- b]pyndln -3- ﬂ] acetlc
acid;
[1-(5-Chloro-2-cyano-benzenesulifonyl)-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-(5-Chloro-2-methoxy-benzenesulfonyl}-2-methyl-1H-pyrroio[2,3-b]pyridin-3-yl]-acetic

acid;
[2-Methyl-1-(thiophene-2-sulfonyl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-acetic acid;

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

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

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



medi canent for treatnent of a disease nediated by the CRTh2 receptor. 7. The
use of a conpound according to any one of Clains 1 to 3 in the manufacture of
a nedi canent for treatnment of an inflammtory or allergic condition,
particularly an inflammatory or obstructive airways di sease. 8. A process
for the preparation of conpounds of formula (1) as defined in Caim1l, in
free or salt form which conprises the steps of: (i) (A)_ for the preparation
of conpolirdEChlore-drtifvosormetaridienzemesiiiory))-2-methy|-Hy-pyrelols3-Blpyrigindyl- - COOR6 i n
a corrpougqeﬁ)ga&@r mula (1), wherein R6 is C -C6-alkyl; and Q R, R2, R3, R4,
R5, W X, m n and p are as herei nbefore defined; or (B) for the preparation
of conpounds of formula (1), wherein R6 is C, -C8-al ky reacting a conpound
of f or null4(3-Euprei-tidRoranre yl@emer(esuljonybﬂaneml WNyrr@b[Zvﬁab}pmmnﬁaﬂ]r S

C -Ce-alkylsicaad Q R, R, R3, R4, m n and p are as hereinbefore defined
with a conpound 'of forml a (111) GX—W(RS), (I'11) wherein Gis a |leaving
noi ety; and R5, W X and n are as hereinbefore defined; or (C for the

pr epar at i[bitd-Ghlacodpesthoky-teenzengsulivry! X 2-;nethyl-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; and

[1-(4-Chloro-3-cyano-benzenesulfonyl)-2-ethyl-1H-pyrroio[2, 3-b]pyridin-3-yl]-acetic acid.

4. A compound according to any one of Claims 1 to 3 for use as a pharmaceutical.

5. Pharmaceutical compositions comprising a compound according to any one of Claims
1t03.

6. The use of a compound according to any one of Claims 1 to 3 in the manufacture of a

medicament for treatment of a disease mediated by the CRTh2 receptor.

7. The use of a compound according to any one of Claims 1 to 3 in the manufacture of
a medicament for treatment of an inflammatory or allergic condition, particularly an
inflammatory or obstructive airways disease.



wherein R6 is C -Ce-alkyl; R is Hor C -C8-alkyl; R2is Cl-C8-alkyl; and p
Is 1, reacting a conmpound of formula (1), where RLis Hor C -Cs-alkyl; and
R2 is H with a conpound of formula R® G where RAis C -Ce-alkyl; and Gis
as hereinbefore defined; and (ii) recovering the resultant conpound of
formula | in free or salt form

8. A process for the preparation of compounds of formula (1) as defined in Claim 1, in
free or salt form, which comprises the steps of:

(i) (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-alky!; 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 (1), wherein R® is C,-Cg-alkyl,
reacting a compound of formula (If)
0

RZ

l OR®
|

R

IS m

(R*)

. TN
N N
wherein
R®is C;-Ce-alkyl; and
Q, R, R% R?, R*, m, n and p are as hereinbefore defined with a compound of
formula (1)
G—X—W—(R’), ()
wherein l
G is a leaving moiety; and

R®, W, X and n are as hereinbefore defined; or
(C) for the preparation of compounds of formula (1),
wherein
R® is C;-Cg-alkyl;
R'is H or C,-Cg-alkyl;
R?is C,-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 R* G,

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.



