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Detailed Description of the Invention

One aspect of the invention provides indole derivatives of formula (1):
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formuia ()" and the like, includes reference to salts, particularly pharmaceutically

acceptable salts, N-oxides, hydrates, and solvates of such compounds.
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Structural aspects of compounds with which the invention is concerned
Subject to the proviso in the above definition of compounds with which
the invention is concerned:
R'is hydrogen, fluore, chloro, CN or CF; and R? is hydrogen, fluoro or
chloro. In one particular subset of compounds of the invention R is fluoro and
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The radical ASO,- or APN(R%)SO,- may be in the meta- or para-position
of the ring Ar' relative to the point of attachment of Ar' to the rest of the
molecule.

However, currently it is preferred that the radicals Ar*SQ,- or APSO,NR®-
are in the ortho-pasition of the ring Ar relative to the point of attachment of Ar'

to the rest of the molecule.



are in the ortho-position of the ring Art relative to
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pharmaceutical practice. Oral liquid preparations may be in the form of, for
example, aqueous or oily suspensions, solutions, emuisions, syrups or elixirs, or
may be presented as a dry product for reconstitution with water or other suitable
vehicle before use. Such liquid preparations may contain conventional additives
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limited to: (1) corticosteroids, such as fluticasone, ciclesonide or budesonide; (2)
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1365-71; Forbes at al
7,$gmm?4§{ally available or can be prepared by known methods (Kim ef al; J.

Heterocycl. Chem., 1981, 18, 1365-71; Forbes ef al; Syn. Commun., 1996, 26,
745-754),
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Scheme 2

Compounds of formula (IV) may be prepared from compounds of formula
(V), wherein T represents a chloro, bromo, or iodo atom, or a
triffucromethanesulfonyloxy group, by reaction with a thiol of formula (V1) in the
presence of a suitable base such as potassium carbonate (Scheme 3).
Alternatively, the reaction may bhe carried out in the presence of a suitable
catalyst, such as tetrakis(triphenylphosphine)palladium(0) in a protic solvent
such as ethanol. Compounds of formula (V) and (VI) are commercially available
or can be prepared by known methods.

T A
H\ﬂ/Ar1 + A*—SH ——> H ir'
s T
™ V1) oY)
Scheme 3

Alternatively, intermediate compounds of formula (lll), wherein X
represents SO; group, may be prepared by reaction of compounds of formula
(V) and (VIl) {Scheme 4). The reaction may be carried out in a suitable solvent
such as dimethyl sulfoxide, at temperatures ranging from room temperature to
150°C. Compounds of formula (VII). are commercially available or can be
prepared by known methods.
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(Vill )';}Sﬂé 11125‘)%5@NR3 Schene 5 ngl es
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Variag Unity lInova (400MHz): spectroneter with a
tri p?—é 'Pesonanqé 5 mMm prokiﬁs spectroneter. Chem cal
shi aré eXpllessed inppgmrelative to

tetranet hyl sil ane. The foll ow ng abbreviations have
beenvmmsed: bros = broadixsemglet, s = singlet, d =

do d = double doublet, t =triplet, g =
qua%%génesd = nmultiplet.

Examples
'H NMR spectra were recorded at ambient temperature using a Varian

Unity Inova (400MHz) spectrometer with a triple resonance 5 mm probe
spectrometer. Chemical shifts are expressed in ppm relative to
tetramethylsilane. The following abbreviations have been used: br s = broad
singlet, s = singlet, d = doublet, dd = double doublet, t = triplet, q = quartet, m =
multiplet.

Mass Spectrometry (LCMS) experiments to determine retention times
and associated mass ions were performed using the following methods:

Method A: experiments were performed on a Micromass Platform LCT
spectrometer with positive ion electrospray and single wavelength UV 254 nm
detection using a Higgins Clipeus C18 5 pm 100 x 3.0 mm column and a 2 mL /
minute flow rate. The initial solvent system was 95% water containing 0.1%
formic acid (solvent A) and 5% acetonitrile containing 0.1% formic acid (solvent
B) for the first minute followed by a gradient up to 5% solvent A and 95% solvent
B over the next 14 minutes. The final solvent system was held constant for a
further 2 minutes.
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Preparation 1a: 3-(4-fluorophenylsuifanyiithiophene-2-carbaldehyde

A mixture of sodium hydride {0.20 g) and n-butanol {10 mL) was treated
with 4-fluorcthiophenol (0.64 g), and the resulting mixture was added to a
mixture of 3-bromothiophene-2-carbaldehyde (0.96 a),
tetrakis(triphenylphosphine)palladium (0) (0.12 g) and n-butanol (5.0 mL). The
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1 4- L?drgg’en(zghes‘]ulfanjl thionken-2- ime'th I}-2-
( éth |4af:1kiwmt esteenesul f onvl ) t hi ophen- 2- vl
met hyl I/ﬂ\ l%'lxture of triethylsilane (0.79 g), trifluoroacetic acid (0.47 g) and 1,2-

dichloroethane (2.0 mL) at -10°C was treated dropwise with a mixture of (5-
fluoro-2-methylindol-1-ylacetic  acid methyl ester (0.1 g), 3-4-
fluorobenzenesuifonyl)thiophene-2-carbaldehyde (015 g) and 1,2-
dichloroethane (3.0 mL), and the resulting mixture was stirred at -10°C for 15
minutes and then at room temperature overnight. The mixture was diluted with
dichloromethane, washed with saturated aqueous sodium hydrogen carbonate
solution and dried over magnesium sulfate. The solvent was removed under
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{5F- -f4-(4-fluorobenzenesul fonvl) benzvl | - 2- net
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Preparation 2a: 4-(4-flucrophenylsulfanyl)benzaldehyde

A mixture of 4-fluorobenzenethiol (1.0 g), potassium carbonate (2.4 g)
and N N-dimethylformamide (25 mL) was treated with 4-bromobenzaldehyde
(0.73 g), and the resulting mixture was stirred at room temperature for 16 hours.

The mixture was filtered and the filtrated concentrated under reduced pressure.
The residue was purified by crystallisation from a mixture of diethyl ether and
cyclohexane to afford the title compound as a white solid (0.89 g).
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Prepar dy nan(@D@%)nm 23 (d J = 8.5 Hz, 2H), 762 (dd, J = 1.4, 95 Hz 1
(5f|uor02msthy met h

i ndol - ,{Zgacetl c acid y
k. 4 (9h o511 (e .01 WescitDm BroBc @8 rm, 260, 830 (1 1 = 73 Hz, 1h),
| fwd @dogrbzﬁbqighm)e 1IH NWVR (CDCI 3): 8 2.29 (s, 3H),
374 s_r’;%H) 3c. 5s, 2 476 480(m
A D = Zen

3hﬁaethQnrﬁmf-&vﬁace(tmaciahbuethvtFérs@par ation 3d:

{5 fI uolr % f3-fl uo -4-(4-Tl uorgbenzenesul f onvpbenzy
he title compoun was prepared by the method of Preparation 1c’using

o}
(28
t—l-

(5—ﬂuoro -2-methylindol-1-yf)acetic acid methyl ester and 3-fluoro-4-(4-
fluorobenzenesulfonyl)benzaldehyde.

'H NMR (CDCly): § 2.29 (s, 3H), 3.74 (s, 3H), 4.05 (s, 2H), 4.76-4.80 (m,
2H), 6.82-6.94 (m, 3H), 7.05-7,08 (m, 1H), 7.10-7.20 (m, 3H), 9.91-8.02 (m, 3H).
Preparation  3d:  {5-fluoro-3-[3-fluoro-4-(4-fluorobenzenesulfonyhbenzyli-2-

methylindol-1-yl}acetic acid

A mixture of {5-fluoro-3-[3-fluoro-4-(4-flucrobenzenesulfonyl)benzyl}-2-

methylindol-1-yl}acetic acid methyl ester (0.14 g} and tetrahydrofuran (1.0 mL)
was treated with 5.0 M aqueous sodium hydroxide solution (2.0 mL), and the
resulting mixture was stirred at 40°C for 1 hour. The mixture was acidified by



met hvl i ndol - 1-yl }acetic acid A m xture of
{5-fluoro-3-[3-fluoro-4-(4-fl uorobenzenesul fonyl ) benz
yl]-2- methylindol-1-yl}acetic acid nmethyl ester

0.14 and tetrahydrofuran (1.0 - was
"é\??‘}?g’g. 8\ aqueous godi um hyﬂ(poxi de szjl ut i onl;(%g%ﬁgsmmw
m.), and the resulting m xture was stirred at 40C
f 1 .haur. i Xt i di fi b
o Pudhshat SaH BubbHiuiERe Hobl b dt ol ompepiascignaer
M raguau @aésssdrea CThe rresidas iTvdass Pltiiddo ﬁbyaﬁﬂ;pﬁﬁiﬂ_ﬁf nteg@fg@@hase
u I reguce ressure. e.resi gque |
SR 1 it B Rt o actBRiUlIE ang AT 1 Soip tp &1 by Volume)
Mt?taﬁbgﬂ 0k tiaee?mbumdﬁhea ahite wrde(O-O(tiBg@.: 6.5 fmﬁ' 9:1, by
VOl une O _arro the title_co U a Ite
Lo T Ty S Sk 2 S s TR 285 4ad (85 2 687 (10, 4
ﬁ.z 42 5(9,2 gﬂ)lm)f?l?ggqggs (rg,FﬁH), g.agg(d&,&g; 1§5, 8.221@%,51 HS)QZ.%EB (dd, J
, (. 16-7. m . , = 1. .
2 a0 He, 380, 18278 b 2y, 7908 opim, 31399 lans AP
(M 2HMS:ESQ+Se)iMeltind AH73 B+H), Rétention timdH 1.4 M.
Ei é,! ag'l:'n-@\/ ge)a #ﬁ( : E—&?{ -é%\?]bro%zgze(nesmfohvlﬁge\}r%?}l-|39v mtelthmfy ]-F;L-%Llhgro-Z-

t ImbthyliAdehi gnabetiz ggigsul f onyl ) pyri di n- 3-vl met hvl | - 5-

fluogo-2- methylindol-1-vl}acetic acid ci \ ~ o O-S
F\ o, O Preparation 4a:

2-(4- olLobenzenesul f onvl ) pvri di ne- 3- car bal dehyde
~gonpound was prepared by the nmethod of

| o ul fanyl ) pyri di ne- 3-car bal dehyde. 'H NMR
( , 7.55-7.64 (m 3H), 7.98-8.03 (m 2H), 8.40
(dd, J 6.8, 7.9 Hz, 1H), 8.69 (dd, J = 1.7, 4.7
Hz, 11-1)% 11.13 (d, J = 0.8 Hz, 1 H. Preparation

Pregaration da: 2-(4-

5B (81| -5-

1 Uor 0-The tetdoyigontiohveb préanaEby thoxnbthodial ydpaeaofrib using
T 4 14 o ROTROYA NS RE SRS RYal o et hod of

(5-fl udﬁmmmmg)iz BA0E5-V 64 (ra@eh)j £.086L08 (et 2 sewt@d, J =
and_ 2 (4-

o877 B b LHL &A% Gy ! T A, He WD B (R A8 Ha R

(CDCI3): S 2.31 (s, 3H), 3.77 (s, 31-1), 4.64 (s,
i'_Bre g’r‘a g’ (3 :2 3-]2-(4- (? 89_6'1%' Qfgh ¢ ']ll &gli—syjli‘a].noro-z-
7. B6hylinddl-(Wiiadetidacidinétiyl2se® (m 211). 7. 98-8 03 (m

8. % tﬁl%ddoni]poﬁn& w%s p‘g'ép%red by the method of Preparation 1¢ using

ene D | idine o‘:--_"

(5-fluoro-2-methylindol-1-yl)acetic acid methyl ester and 2-(4-
chlorobenzenesulfonyl)pyridine-3-carbaldehyde.

'H NMR (CDCly): 8 2.31 (s, 3H), 3.77 (s, 3H), 4.64 (s, 2H), 4.83 (s, 2H),
6.80-6.94 (m, 2H), 7.11 (dd, J = 4.2, 8.8 Hz, 1H), 7.22 (dd, J = 4.6, 7.9 Hz, 1H),
7.36-7.40 (m, 1H), 7.54-7.59 (m, 2H), 7.98-8.03 (m, 2H), 8.30 (dd, J = 1.6, 4.6
Hz, 1H).
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Preparation 4c:
13-[2- (4-chl or obenzenesul fonvl ) pvri di n- 3-yl net hyl | - 5-
fluoro-2- nethylindol-1-vl}acetic acid A m xtur f
WORPMTIRS chi or obenzenesul fon% )pyri di n-3-yl r?@frﬁ% ?08@94107
fluoro-2- nethylindol-1-yl}atetic acid nethyl ester
h d f

(%19 g vvastreated
gty 5-fluoro-2-

mg)eth;,&_iﬁdolthg}adeﬂsub ing m xture was stl rred at .40C

for 3 hours. was acidified
Lo Ui GnisRire o CriB At %%ne&eﬁ Py Beiyl-5 ghoro-2-
amﬁbtmﬂaant-mﬁ@dc wedemethiyesiise®. 19 g5 ahd %tra'ﬁg@roﬂﬁéﬁ s mL)

ur|f reparative, reverse-
s st ainca o s ERRGosy SoHLi MBS alipn 2oL, and the
( %ﬁjltﬁng&nﬁ(ﬁjrg whshstirredl|ai #8IC fdr@ Bédrer d‘hb hgixfukd Was acidified by

( %K%@J%n f65a %M;I@ct:fegﬁg |§I ro:(,rﬁor5c7ac(ng solgpﬁn aé\f/ﬁ @%ﬂcegtrated under

2irBducBd 8;5[965&8 T(hm redidue Was 7pufifie@ by preplrative févefselShase
'(_EIPL%H)'%utmg gvn@d;\ tgrg’of %E%nlg%anéglaie(r _I(g.é)&% R?e?ﬂg’é{ volume)

,(A)éo ?mﬁlﬂ&atrﬁd\mré)domﬁgﬂgrﬂsiadnhntemd m.??gg) :n Exgmoltj1 5I
u u enzenesul_f onyl ) pvri di n-4-vl m

et hyl | qé?\"‘i%t(ﬁb"l(ﬁﬁwﬂdi 8 f%@ Badtdh FOTHSI aHi: 4.98 (3, RHRI 85$.92

Pr(:aga:j)am IM738:(m, 3H), ']{74-7|7)9 (m, 25|) 8. 02 -8.04 {m, ? ;_(’jH)hS 37 (dd J=

en su vl ) pyri di ne- 4- car bal de

uf*r‘{)'ﬁ 1?'881$S§Z'i’ §gﬂl coti nal dehyde (0.25 rrL) |n

d| rret hpts: SElSIf(%) daeth()aA@ 4713)( ", Regaitiofl tiel 11 Bmin.

gl f | C amld SOdI um sal t

: as ulfq 4. Imeh 1
]zlimlm-wl}atrehcvmd stl rred at 100C for 3 days.

The M xture was cool ed to roomtenperature,

parh@ned bet ween water and ethyl acetate (20 ni),

aglueous phase extracted with ethyl acetate.

ned organi c solution was dried over sodium

sul fate_aqdf concentrated under reduced pressure. The

was purified by colum chromat ography on

€l, eluting wwth a m xture of dichl oronethane

and eth_gf’“acetate (1:0 to 4:1 by volune) to afford

the titl e conmpound as a white solid (0.38 Q).

Preparation 5a: 3-(4-flucrobenzenesulfonylpyridine-4-carbaldehyde

' My

A solution of 3-fluorcisonicotinaldehyde (0.25 mL) in dimethyl suifoxide
(2.0 mL} was treated with a solution of 4-fluorobenzene sulfinic acid sodium salt
(0.5 g) in dimethyl sulfoxide (3.0 mL), and the resulting mixture was stirred at
100°C for 3 days. The mixiure was cooled to room temperature, partitioned
between water and ethyl acetate (20 mL), and the aqueous phase extracted with
ethyl acetate. The combined organic solution was dried over sodium sulfate and
concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel, eluting with a mixture of dichloromethane and
ethyl acetate (1:0 to 4:1 by volume) to afford the title compound as a white solid
(0.38 g). '
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6 7.24-7.29 (m 2H), 7.76 (dd, J = 0.7, 49Hz 1H)
7.95-8.01 (m 2H), 9.02 (d, J = 4.9 Hz, 9.30

10.88 (d, J 0.7 Hz, Prepar :
‘{@3‘1‘0%’5}% 3-13-(4-fl uorobenze,ﬂesul fonvl)pvrllgﬂsllle -0@*?0%4107

ethvl|l-2- nethylindol-1-yl}acétic acid nethyl ester

The tit4 r red t hod_ of

Pr epar at*FB‘WBF?@?%S@%(%:??@éPo 2@{ niz‘? ﬁ)ﬁ YA 0%* 4.9 Hz, 1H),

- y7)paee0! (mazh) oo [yl eaioez ati), 8:304s, 1H), 10.88 (d, 4 =0.7 Hz,

I(:F%[obenzenesul fonyl ) pyri di ne-4-car bal dehyde. "H NWR
52.16 (s, 3H, 3.76 (s, 3H, 4.25 (s, 2H),

4 P%@gtloﬁlj)@ b: 6{53ftiofaH;[3-J4-fudtobenz@ndsutionylipyviiiin-4-vimethyl]-2-

68269 |a2e 708 ?Id J =4.1, 8.9 Hz, 1 H),

7. , 8.02 (dd, J = 5.0,

8 9 Hz, Tlﬂé-btle éhrﬁ;’.ﬁ:\(nd walks preﬁarladl-l:l&the inethad & B2pérationl1c using

{5@ ﬁ)‘{?g{’)gr”%e‘t@'"(’ﬂf: 'Iy%?eélﬁenzaﬂgsul ?’8“\‘/‘ ) p\?PF%, n- 31| m3-4-
et fiwdrbbéhzeneduifghyl)pyadingd-4vdariaiddhydeaci d A m xture of

Syl ] SENHR TEACREAIZ N B R oiTE e a A2Sib 20 € 2,
( 06.24 (&, Lnd.5 a3 ARy thp61e2a89d &mOzH)-Y.08waa, J sepd, eaob Hz, 1H),

Ly 2800 4728 B O b S B2 A b e = 51

fonHﬁghnu(ssm)The mi xture was acidified by the
d .

Thmetfwﬁmddi—ﬂn@}a@t @ t at e was coI | ect ed by
filtrat nd drie afford th
e chRpslt 3@@%%5&@'?‘1 Bl o obhSraR et >
( Divisytimdol-16yl}acdtlc 4cid ndthyl edte? X0.29$,9) Arid, tetha®ylirdfaran (1.0 mL)
2 s 35240y} g JoyfEnahotly sl 4 g e o
( deesulfing: mixtdre Ba® stiized at 49°C fr 3 hovrs56THemixiHE, was acidified by
8. 13-.8.,1: ) = b Hz. 1 9.2/
. fighn O3 o g o aba g oo
A) buld syhdemveblucedRprasstiteon Thenmeesllling precipitaex suap| eoliécted by
(5 - = | 4- f ' .
oA S RS0 WL SO B
solid (0.094 g).
H NMR (BMSO-dg): & 2.11 (s, 3H), 4.21 (s, 2H), 4.97 (s, 2H), 6.25 (dd, J
= 2.5, 9.8 Hz, 1H), 6.84 (td, J = 2.5, 9.2 Hz, 1H), 8.80 (d, J = 5.2 Hz, 1H), 7.37
(dd, J = 4.4, 8.9 Hz, 1H), 7.47-7.56 (m, 2H), 8.13-8.19 (m, 2H), 8.66 (d, J = 5.1
Hz, 1H), 8.27 (s, 1H), 13.05 (br s, 1H).
MS: ESI (+ve) (Method A): 457 (M+H)*, Retention time 10.1 min.
Example 8: (5-fluoro-3-{2.[(4-flucrophenyl)methyisulfamoyilbenzyi}-2-

methylindol-1-yl)acetic acid




OH 0 WO 2009/ 077728 PCT/ GB2008/ 004107 22

Preparati on 6a:
2-[ (4-fl uorophenyl) et hyl sul fanovl | benzoi ¢ acid

‘s}gtzﬁﬁg}m@,gg er A solution of 4-fluoro-N nethyl apiAieRRsn0s107
(0.53 g), triethylamne (0.6559) and dichl oronethane
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metAHY PhaRE Wanawashe a‘%ﬁ"iﬁﬁieﬂ 3aHeoNs: smhusm chigridsf $ajutibn and
t helried tdver sedTAWIFaRS Phe B@b&lt%ﬁéé %‘Pﬁo%@ﬁ L@Eérlre%ugéd pressure

6. ﬁgm%%)%i'\e)"éﬁ PU“feﬂPS’ CPI‘{%" PhﬁO"@F‘I)QTaPMBBL SCX, Elyting with
3Hmetfariw3 afdétbn 210 M dmionfa: i mefhahoio atfordine title compound as a
P 6 41 henyl ) - 2- hyd Ry POk

e PRBIBIRT SABLS Bham 1 do A sol uton of Y

2-[ (4- fFMwmmemdl n@te.%l éuhﬁ?r@s’é](? 06%63?%4;8& 2H), 7.11-

tetr'ah drof an at

est er
U detbee, mpwé@ A% 540,059 (e D, 51%?«!@%)
hy@rre i@l ution in abetrahydrofﬁrgtnu,g,g S
resulting mxture was stirred a . _
Th%&fg}gﬁmw with 1.0 M aqueous
hydr ochhosolatist 6 Sq{a-fcRibrant)PasRStafdy158zbic 3BH methy

t he was
%F Z{" Ebegr}fgwr *eifahHEPfoamét nt&Cuwas \ieegtesy dioawissdwith 1.0 M
tlihlueri Blpminiaectyatige sodtidrM tERAMIINGGraR (9BNhE) %g& rtl"i"ecfesultmg
m@r'j ed ngl’{ﬁdz d_izﬁpéﬁul f g‘t e and concentrate
UE Pes at ¥s? Gaurspath %UF’?‘*F"P%ESOVGQ}@@ mrﬁh 1.0 M
c haquexdus giydmi&yloﬂﬁ Seldltsbmo@ @hd R%l:h@lle%gsawt érmGtﬁz rr%einmgem.xmre
and e : 0

ol EREPREARSn el ford T S v b imbted with ety

oi hcdtate3dnd g1)e cohhb[Md?o(g@BBI @))tracﬁw%s 2kiel Sovgﬁﬁdluﬁm §§fate and

(_dtior[]fentyglﬁg usider |1 '_EFQUCTQ I_Bress;ar%3 'ghe6§5(% wa§ puql‘:eﬁ‘; by column
( dehromatogtagly ah Silicagel, bhitihg Wihep aigtliie0bf Stlohexane and ethyl

O ool RS PRI o w5

rreﬂ)nyl benzenesul fonanmi de (0.35 g) in chl oroform (20

m.) was S X (

t he resm[ Pﬁﬁﬁg&%&v@ ? ESC%F'S ‘fg@ (cgt‘JI '6%@ éﬁr 66 5. 7 12 (m,
4H), 7.44 (ddd, J = 1.9, 7.0, 7.9 Hz, 1H), 7.53-7.63 (m, 2H), 7.79 (dd, J = 1.3, 7.9
Mz, 1H).

Preparation 6c: N-(4-fluorophenyl)-2-formyi-N-methylbenzenesulfonamide

A solution of N-(4-fluorophenyl)-2-hydroxymethyl-N-
methylbenzenesulfonamide (0.35 g) in chloroform (20 mL) was treated with
manganese dioxide (1.2 g), and the resuiting mixture was stirred at 60°C for 16
hours. The mixture was filtered through Celite and the filtrate concentrated
under reduced pressure to afford the title compound as colourless oil (0.23 g).



hours. The m xture was filtered through Celite and
the filtrate concentrated under reduced pressure to
afford the title conpound as colourless oil (0.23 g).

2 77728 PCT/ GB2008/ 004107 23 'H NMWR :
‘%\Qé"“%g%gs 6.96-7.08 (m 2? 7.68-7. 75"%%‘?3?’?“““7
788794(m 1 H), 8.00-8.06“({m 1 H), 9.99 (s, 1

. P i :
b uoPATURO I B 8 fre D) BOBHTAG (M bV GB52AB UM, 2H)
}- zaamghxm el 8.00-8.05 anet Hy; 9 (@, TH?)thW ester The
t' tF! S pun dvvas fﬂﬁ ar e Xﬂttmhrg hen Imdeth fIsulfam'zo llbenzyl}-2-

(smétmﬂmdemﬂmd_ezublanudeﬂuetwghﬂgacetl c acid nethyl ester

d N h
Formy! - PR RRBRIEES PregaEd biethe mehatkol Bispationdc using

2. Zﬁ}ﬂ(lerp-Bhi)eihyiﬂnﬂﬂ-Kyﬂ),aggld) amg r(?nEth@g le;f%i’%anggl\!%(z fl(JStzophenyl)-Z-
m
H)f"rm?’fl%'g ’9'7{*‘3‘99[‘%‘%”% onamides 7 35 (m 3H), 7.89 (dd,
= 1. 8! HNI\BRI'(‘ZDC]g)|'$225’r(§FBH)aBl2©rI56§-{) 375 s, SH{ 417 (5, 2H)

J
(30 BL Bel Fh o3 1h, AL BEE RN A o R 3 1Po57.35

(5{rhl Bidy, G- &({dﬂ J]é4l 8 7Kg pikgnyl ) met hyl sul f anoyl | benzy
d Igael d hI ester (CI) 22

A enyhpgthyisutiamoyllgenezyl}-2
M @@gudolsbﬁlbammm d oxi de soI ut| on (3 O rTL) and the
resul ti tur C for 3 hours
m xt ure EQE? IR .mgﬂ“‘iw 3"{%284 @Qﬁﬁ?’i’ H’)@PthB'SB'fQWOV‘]be"ZYU -2-
aquetigintylet-pirdetic acid anetﬂyTl;gytert o2 @)rlﬁh&%@ﬁﬁ]!rbﬁﬁzﬁﬂﬁ .0 mL)
un sure e.lesidue was puri fie
pr gv%art'éete\?%gwetgvao ﬁsiiaﬂﬁ%qé'é SOy hy fogiae ! '*&PF H3Q mL), and the
m resuitingahixture wasistirred at 407G meehiou(réi Ihé rlixtie Rasl abillified by

¥ o Rlaicor 30 B Skl bk B Gl Shdiohigirated under

3 psgluced Pieksurd. G'Be(EesldHH)wasl mififiéd by Mparﬁuv@fir&e%phase

P%@ e[uianégunz_/azrgl de;Fe ﬁ%tomt;i’r)’esanct teg'gg 5%;'9 tg 9 17b§ volume)
Hzto affar thel Ble0Dniound as a wHjte sl (BRI g) +ve) (Met hod
(5 11 uor s AR DMER S 207 o mttiA 5 R 3 A0 G S 487 G
et Bk),16.26-6:98t (ny 13H) JBRO-7-28| (ra 2bt)j T.3a7.4D fm OH), F.48 (td, J\= 15,
~ Y531, 7.82 (dd, U = 1.4, 7.9 Hz, 1H), 13.02 (br s, 1H).
MS: ESi (+ve) (Method A): 485 (M+H)*, Retention time 11.7 min.
Example 7: {5-fluoro-3-[3-(4-fluorobenzenesulfonyl)pyridin-2-ylmethyl}-2-
methylindol-1-yl}acetic acid
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t t t
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Pr epar dH mms:mrsth)ng 7. 23 (m, 2H), 7.22 (dd, J = 4.7, 8.0 Hz, 1H), 8.03 (m,
(931 %23’3"(&%@ TRLIM WA e VI8 8Y (u, 3% 18TE Yz, 1B5 36 (s,

Ifumyl)pyrldl ne- 2- car bal dehyde 1H NVR (CDCI 3): 8
2.26 3H).,, .3. :

Iir&iolHZ-liac acil @Bthlester H), 7.12 (m 2H). 7.37

151 {
( m 1 (t&!f j-ﬁp'Uunﬁ ';'%f prﬁp%—eé_&y ’tlie ﬂf?hoﬁéf F’Eég@oar%_{f_@eslc using

( I\mfhmb -BynetiylihdoMd)aceti€Ret eadid on rhetinl 3. éster n. and 3-(4-

5%&1’58@%3@0?%)@ '%'5? gbc (l:deé'gu?f onyl ) pvridin-2-vim
et hvl | Ny NMR t@md:l@)delzze fel, BHY, 2. 7% (saGH), 445 @3, BH)p 78 s, 2H),

o Ay 18T 22 Fol 1 B R BE DT 5. 800 B P BT 7 12

( o, 2H)) mm (et HR R oh,u2HN8 65 .(8d, L3 1\Wa 8.0 Hiz,cidt)e8l68 (dd, J =
Wi ;9 %ﬁ%%ﬁgueous ['ithium hydroxide solution (0.45

resulting mxture was stirred at room
t enper av8r BSF @well(Meiood B)THE1 (Mi(ttipr Retention towa 8 Fnhinat ed

anm_mmmm_mg:m hyl acetate. The conbined

or ganl C 2R .2
b oy gk £l Rkt R P B St
sumetiytindphd- yd}emimqwbmewyms@rr(oﬁémmtramm@fgmn@ OThlg) was

R P I A SR SRR 7RO n e

resultlng mlxture was stirred at room temperature for 1 hour. The mixture was
concentrated under reduced pressure, pH adjusted to 4 by the addition of 0.1 M
aqueous hydrochloric acid solution and extracted with ethyl acetate. The
combined organic extract was washed with saturated aqueous sodium chloride
solution, dried over magnesium sulfate and concentrated under reduced
pressure. The residue was purified by preparative reverse-phase HPLC, eluting



25 with a mxture of acetonitrile and water (1:19 to
49:1 by volune) to afford the title conpound as a
white solid (0.13 g). "H NWR (DMBO-d3): S 2.15 (s,

3H), 4.36 (s, 2H), 4.88 (s, 2H), 6.21 (dd, J _.=.2
“%52029’?427231 H, 6.75 (dt, J =2.5 9.1 Hz, 13%?"""5’.“@6"“41“7
(m 1 H, 7.40 (t, J = 8.8 M, 2H), 7.58 (m 1H),

( d\“,f‘?h % mlxtun%|> %f acg?oplt‘(q?danf %?erl(iégdg 4%6?['32%\{0][@1%%@%8& the title
ESl:orﬁpwh)i a@%\h{hn&dsdh):l (045%).(MH)', Retention time 10.1

{ 5.1 uo%“n@'ﬁ B 52 1l pﬂbﬁ&ﬁeﬁz%ﬁbﬁﬁf# Gnotl). Bedizdd, J

vl J=22:: 1Uatm|1mdelt75| (dV'J}ﬁQ%t ba BEI1H)F7 25/(m, P, 7.48¢, F=8.8
reparation

'r'?— L?ch‘)o? 58 (. f‘HbJr%‘?JHBn%)")s BioR4Ad1 ) Dz 81 1dldRyHE. 6178 (dd, J =

tlibe:;wwwgdlsvwwp&eﬂw ed by the nethod of
Preparation i fl uor,obenzal dehyde.

e RS Gve) @thodA ast (T Retagton e a1 iy
7. Bfarhpld,  J8:= 7 3H¥uor3i2)- 4-f7uc48bgnz'i5|§mfoﬂﬂbenzvl]n2-

3 flﬁ ro 2- (4'fluorobenzenesulfonyfbenzaldehyde The
title mpound was prepared by the method of
PreparatisBnfl b usi ng

3-f 1 uor 6- 4-fl uorophenyl sul fanyl ) benzal dehyde. "H

NVR # S 7.20-7.35 (m 3H), 7.63-7.73 (m 2H),
.0 J = 1.6, 5.0, 8.9 Hz, 2H), 11.00 (d, J =
.7 1 4d. Preparation Be:

quor 3 13-fl uoro- 2- (4-fl uorobenzenesul f onyl ) benz
-2 rret hyI [ ndoI 1- vI }acetl c acid nethyl ester The
eparation 8a dcfhmrapthebyisglfaeylihenhaidemfde

P epar I

(5-f1 ug'tﬂoe le c%nﬂs%luﬂg als pi'epe‘r? t}ecmgt(i:'lio of Pr ?,Palratlonte»earusmg
anZtSthbler@@ne@deﬁydnyl - fl uorobenzal dehyde "H NWVR

(S350 e i, el 18 . s -

6. 83 &39‘& (1id), BMB-7.56 @O, {H)d 7.8 (ddd. Px 087, 7.5§z7.7 HzH)H), 10.70

731 (td, J = 5.5 7.9 Hz, 1 H), 7.98
(d@d 568%?14”51(88Hz 2H) "

Preparation 8b: 3-fluoro-2- 4-ﬂuorobenzenesulfon benzaldehyde

The title compound was prepared by the method of Preparation 1b using
3-fluoro-2-(4-fluorophenylsulfanyl)benzaldehyde.

'H NMR (CDCly): 8 7.20-7.35 (m, 3H), 7.63-7.73 (m, 2H), 8.07 (ddd, J =
1.6, 5.0, 8.9 Hz, 2H), 11.00 (d, J = 0.7 Hz, 1H).
Preparation 8c: {5-fluore-3-[3-fluoro-2-(4-fluorobenzenesulfonyl)benzyl]-2-

methylindol-1-yilacetic acid methyl ester

The title compound was prepared by the method of Preparation 1¢ using
(5-fiuoro-2-methylindol-1-yl)acetic acid methyl ester and 2-benzenesulfonyl-3-
fluorobenzaldehyde.

'H NMR (CDCls): § 2.30 (s, 3H), 3.77 (s, 3H), 4.68 (s, 2H), 4.84 (s, 2H),
6.66 (dd, J = 2.5, 9.5 Hz, 1H), 6.82-6.98 (m, 3H), 7.10 (dd, J = 4.2, 8.7 Hz, 1H),
7.18 (m, 2H), 7.31 (td, J = 5.5, 7.9 Hz, 1H}, 7.98 (ddd, .} = 1.4, 5.1, 8.8 Hz, 2H).



WD 2009/ 077728 PCT/ GB2008/ 004107 26 Preparation 8d:
{5-fluoro-3-r3-fluoro-2-(4-fl uorobenzenesul fonyl) benz
yl'l-2- methylindol-I-vl}acetic acid The title

ound was prepared by the method of Prepgfation 2d, -

2I-!_I)13th6[mﬂ@l Idl’!aceltc agid?. 4, '9.6 Hz 1 H) , ' 6. 84- 6. 89 (m

. 5 8 @‘%A@e "?"135’”"‘?‘."’%8 pf?ﬁa“ﬁv the 'g%‘hf@&gg %’M‘Tnid using

5 {5-ﬂu8rc:83—[&-ﬂuc&o-lﬂ}(4 fBotbefiekehesdiforyl)berizy!]2-rBethylinddH) -yl}acetic

H. M. ESI (+ve) (Method A): 474
c&f’l""%ﬁ'e?%%rtll on time 11.4 mn. Exanple 9:

f 3- ( 3- BEMER4BMS D E)! & BlzeqbeIH)Z-eIﬁIOr(etZHI)I, 5-06-(8 | 2401 6:78-(dd, J
Pr egér g%q'?ﬁq é&vé éﬁg%bl 3&5 d7 841“%1}0 8.3, 10 9 z, 1H), 7.39 (dd, J

3 -pheNgIoshid, Framyd. 46 (roplid)) &-52-(dad b+ dehede 8Bz 1H)| 8.04 (dd, J

Fﬁg%gﬁ@ﬁ&*ﬁ‘%ﬁﬂﬁk’m the method of Preparation |a

3 br omM$t| E&ﬂﬁaraa {etmub’e)i dieh(‘Mahei)‘“ 'Rétévivian (tﬁEOI B3 mis
7..38
I

-
I fluoro-2-

( dneth hndol?l- e‘uo id Pr epar at| on 9b:
3- benzenesul f onyl t hi ophene- 2- car bal dehyde The title
conpo @ was prepared by the nethod of Preparation |Ib
usi ngsaﬁhenyl sul fanyl th i ophene-2-carba | dehyde 'H

NVR ( 6 7.49 (d, J = 5.2 Hz, 1H), 7.54-7.61
(m 2H s62-7.68 (m 1 H, 7.70 (dd, J = 1.2, 5.2
Hz, 7.95-8.00 (m 2H), 10.64 (d, J = 1.2 Hz, 1
H) . N ESh (+ve) (Method B): 253 (MrH)', Retention

time 3. n. Preparation 9c:
r 3- (3- benZenesul f onvl t hi ophen- 2-vi nmet hvl ) - 5-f | uor o- 2-
rrmrbgérhma:1%—-nﬂénaleawarmtmabhbm balgsfiele The title

COMPOU 13 cREB3 ok et b et BB 14 Ssing
rT&iehydanalsbleerndembi'oﬁmthlophene -2-carbaldehyde.
DAL R RS 26 S5 389 0 m, am, 700
7.44 (m, 2H), 7.63 (dt, J = 1.0, 5.0 Hz, 1H), 10.13 (d, J = 1.2 Hz, 1H).
Preparation 9b: 3-benzenesulfonylthiophene-2-carbaldehyde
The title compound was prepared by the method of Preparation 1b using
3-phenylsulfanylthiophene-2-carbaldehyde
'H NMR (CDCly): 6 7.49 (d, J = 5.2 Hz, 1H), 7.54-7.61 (m, 2H), 7.62-7.68
(m, 1H), 7.70 (dd, J = 1.2, 5.2 Hz, 1H), 7.95-8.00 {m, 2H), 10.64 (d, J = 1.2 Hz,
1H).

MS: ESI (+ve) (Method B): 253 (M+H)", Retention time 3.2 min.
Preparation 9c: [3-(3-benzenesulfonylthiophen-2-yimethyt)-5-fluoro-2-
methylindol-1-yllacetic acid methyl ester

The title compound was prepared by the method of Preparation 1¢ using
(5-fluoro-2-methylindol-1-yl)acetic acid methyl ester and 3-
benzenesulfonylthiophene-2-carbaldehyde.




"HNVR (DVMBO-d6): 6 2.20 (s, 3H), 3.67 (s, 3H), 4.45

(s, 2H), 5.12 (s, 2H), 6.69 (dd, J = 2.5, 9.8 Hz, 1
H)687(dtJ:25 9.2 Hz, 1 H, 7.35-7.41 (m

2H) 44 (d, J = 5.4 Hz, 1 H), 7.65-7.79 (
‘%06@9@776%8 (m 2H). MG ESI (+ 7e) (Met hod B) nl"i‘g’gq”“"“"’“‘”‘”
( 3.9 m Preparati on 9d:

[

I\/H-H) , Retention tine
3-

ot hy! 1 FAOROR UMb 5'23%“@ AT TE R e

[ 326- @G@W%Sﬂbfsog)d Itlf”mf)h@%?%d&/'.]@i BYb Y19z f1’l-!307 857 41 {m,
met hyl i ndol - grl ]acetic acid est er g
a

hydt Gt dr 4 Heo 1H. )7 88 791(me%'f')e§ 0-§-87 g
aqueous Ms: i erodydemsd o 2 A58 (NEHHO ReferfBioR ke aaeﬂﬁmt he

resultlng mxture was S |rred at roomte per at u
f oPrapasatia h Sdai (i3 3che sHEQmthis ) thvl) S-fluoro-2-

re%&ﬁ)ﬂme&eﬁﬂwc@t,(;%ﬁadj ust edt 04 byt he addl tion of
0. I M aqueous hydrochl oric acid solution an

extract &d wPUHOR:t Hf| @c(étbzi’ﬂée"eﬁﬂ@"y%lﬁﬁ'i‘%%l’y@‘ﬁm e fluoro-2-
eX i ARHINYBIS - ﬁ@'adiﬁ Hhtl?@b%ﬂt(ﬁﬁb @ﬂiﬂ&@!ﬂ%y@lﬂﬂurﬁmﬁ 0 mL) was

chloride so over nagnesi um sul Sate an

o Paie e 0 Hh Bevaus Al Py e SPRTONHLS M ApddhpgRsuiting

PUimiktuRd w5 RERERTAL Fooeh revpeaure s el HM eﬂhut hﬂgure was
wth a mxture of acetonitrile and water

49 SQNIRPIRAERC HRIPT fe5iuged Bre3SHRePH dlustedds &p%Wa a-gg't'an of 0.1 M
Wh'atqﬁe&%l h r()@hléﬂc Q!):ld %Muﬁ&Raﬁ@Nﬁ@'aé@i wah Zetﬁﬂ éé‘etate The
9 gompneg am% H%%ac(t d¢as \ngasheé %fh @tga‘qgi aqilepvs sqd2 IR "chloride
(d@oluﬁorr drisd Sveb Hagndsith, sulfatsd3arldd codcentratdd ldader reduced
7 @f;es;smpz 'Fr(qﬁestgugl)was-pugi}ed%%gre(pﬁ{a%g?_deveis%%seHPL& eluting
1 thhld(\):ﬁﬁg(ttﬁ_slof éMEgr)ltr(d\@idwﬂeM’l 11949 My olumBetoesifordihe title
tine .7.mn. e :

f 3-°PE’PBB?1‘}%?@§‘{D’%W@1%& n-3-vl met hvl ) - 5-f | uor o- 2-

rlr\et {nc/)l ipr‘uelNMR(lMsmiagl)l&z agl(@l IH) A, 3&@s,QH|)M sﬁéd 2H), @51 (dd, J

r epar at j. on nes ri
[ n((f-%-sc%isa'éq é'hy%l@o %ﬁe‘l t_lztfggzg ghim@%pﬂep"&\? i I'JV TH),

the, :meahqoh efs IRE, e ABY qo, JL=I5.818izngH), 7.60-7.64 (m, 2H), 7.67-7.72

208 g%%gg%/(&é%gléggajacar %dehydeV\D

MS: ESI (+ve) (Method A): 444 (M+H)", Retention time 10.7 min.
Example 10: [3-(2-benzenesulfonylpyridin-3-ylmethyl)-5-fluoro-2-

methylindol-1-yllacetic acid

s”o

0% N=N
N
N

“L\(ou

[o]

Preparation 10a: 2-benzenesulfonylpyridine-3-carbaldehyde

The title compound was prepared by the method of Preparation 1b using
2-phenylsulfanylpyridine-3-carbaldehyde



"HNVR (DMSO-d5): 5 7.62-7.73
2H), 8.03-8.08 (m 2H), 8.33 (dd, =1.7, 7.7 Hz, 1
H),882(dd J =17, 4.7 H, 1 H, 10.90 (d, J =

. Preparation | Oo [ 3-(2-benze
VY%‘I??/PW |d| n-3-vl met hyl ) - 5-f|_uor o- 2- ¥ 20081004107
nmet hyl i ndol - 1-vl | acetic aC|d2t$ethyI ester The title
conpound was prepar ed b% t he_nmet hod of Preparation 1c

usi ng 7l B&HZ &R -B3nd 17 ¢r - 49 K8, 3Hdaf BT fiBh(me2tin §.03-8.08
( 5¥rﬁ g 93% (HEt.ha'H'meﬂ Hzl 11—3}@ é@ﬁﬁi UC= ﬂ?' @'7@ 'ng 10.90 (d, J

es 86142, &H), 4 82 (s 2H) 6 71 (dd J = 2.4, 9.4
HZPr'é')atloﬁss (1%! idi

(m 2H), 7.78-7.88 (m
( J

ylester7 63 (m "2H), 7.66-7.72
(m 1 Hirh ﬁué)c? ohlad(\d?a 8 63%nd Metndd) of
(+ve) (I\/e% hod GEE%:) Sl\ﬁékare gtentl on t? nﬁg%argt%mc using
pr %ﬁgp:@gqe@Hlfqyg)yndlne—3-carbaldehyde and (5-fluoro-2-methylindol-1-

3¥1|§a%eﬁ@gg,§mw|fe%yl pyridin-3-vl met hyl )-5-fluoro-2-m
et hyl i ndol Vllacetic acid A m xture of

[ 3- (2- bEhNMIRER ElohPI 3057 (sdBH). B (ret3) 4.6 (%.12kbr 682(s, 2H),
meg by lgadpk 214Ydl§1&et1H? e%’a @tr@*—@’& SO 160 71’?0 ﬂ%j b= 41

and tetrahydrof uran treated W'th

aq@8dins 1I‘ﬁ)t7h2hﬁﬁdn))d=r%§4 48 Heolldk i7a33-7.87 §mnih), 7H6d7 8hem, 2H),

regggiz. m(nm-pq)ug g-ﬁ@,ﬁﬁ @,{ |2§.||)egj3@ rm?m tenperature for
30 m nut es. congentrated under

r educecMﬁr €§§(Tr"§) (l\ﬂﬁih%?hﬁﬁ%ﬂwﬂé) ARefpniigndtilaeldi8 mion of

Predh AU A9E: I[Bxﬂlb@ﬁﬂér@&iﬂfbnﬁyﬁhlﬁ BlLyh R0 B0ioro-2-methytindol-
ex1 rac e W|t et hyl acetate conbi ned organi c
exdwhagetigagid ashed with saturat ed aqueous sodi um

chlori ol«e $ﬂktufé Onef dr [3e(d b@\vi%neﬂﬁﬂﬂ@ﬁin%%U}lﬁﬁr@I)%nlﬂmm 2-
conc ntr c{Bed under re

puRP Y iRAay -YiResiic: 3 TS patee 40,368 nfipeieahyaraivian 5.0 mb)

Wi s Brefiodt witle 107 Nﬁ@@tﬁé’lﬁlﬁstmmhrﬁ Wdlf’ox\mzt E6lution &55 tnﬂ_) and the
to.afford the title rrgoun

mqelsgltlé%mlﬁumevisi sbt)re at'_rome r@e‘?r rrymggs «( g’ he mixture
3H).ras dolfentratedAmder dedied %resgbﬂa, pﬁ é’uﬁhs@ecﬁﬂ; cl(liiflthé2 Bdition of

7 @g NE aﬁge{qﬁ h@::gchlomf' afgi( ic{ith[on jand eftrgcteql \ngthl_ghyji fp&tate The
8. Efmifin&R o(gﬁh:c%nblracﬁwaﬁ w(adl@bd witiF satufated! aduddtis sbdidin chloride

(iR e o, oanssiity Sk S0 SB6antbased Sander reduced

PCﬁlbﬁBﬁ@OS‘h@@dﬂdﬂe wa$ prifierbyeprédfarative reverse-phase HPLC, eluting
&y?l %&é[ n‘fi's \Lﬁeioggél%?\é{i 'g/%&ed (% oy t%é E)Ely vo?ume) lflo ai?oré the title
compound as a white solid (0.11 g).
'H NMR (DMSO-dg): & 2.26 (s, 3H), 4.55 (s, 2H), 4.94 (s, 2H), 6.86-6.89
(m, 2H), 7.35-7.42 (m, 2H), 7.45 (dd, J = 4.4, 8.9 Hz, 1H), 7.68-7.72 (m, 2H),
7.79 (tt, J = 1.2, 7.5 Hz, 1H), 8.00-8.02 (m, 2H), 8.36 (dd, J = 1.5, 4.4 Hz, 1H),
13.2 (brs, 1H).
MS: ESI (+ve) (Method A): 439 (M+H)", Retention time 10.1 min.




06, FNOH O Preparation 11 a:
3-benzenesul f onyl pyri di ne- 2- car bal dehyde The t|tIe
compound was prepared by the nethod of Preparation 5a
W6 h@o732¢ | uor opyri di ne- 2- car bal dehyde and bpa#eB®08/004107
sulfinic acid sodiumsalt. 'HHNVR (DVMSO d6): 6

7.62-7.73 (m 2H), 7.72-7.79 (m 1 H), 7.95 (dd, J =

10. h.",d -t-yllagstigagidyt i on’ 11b
13- ( 3- zenesul fonvl pvri di n-2-yl met hyl ) - 5-f 1l uor o- 2-
net hyl ol-1-vllacetic acid methyl ester The title

compound.Aas prepared by the nethod of Preparation 1c
usi ng 3 enzenesul fonyl pyri di ne- 2- car bal dehyde and
(5+ met hyl i ndol -1 - yl)acetic acid nethyl

est NI\/R (CDCI3): 8 2.22 (s, 3H), 3.73 (s, 3H),
4. 41 By, 4.71 (s, 2H), 6.31 (dd, J = 2.5, 9.7

Hz, 1 H),$6.76 (dt, J = 2.5, 9.2 Hz, 1 H), 6.97 (dd,
J:._8.8Hz,1l—|),731738(mll—|) 7.46-7.53
( mrena 1. 3-benzenesuliony 2-carmidehyde 2H), 8. 52
(dd, J Théltite cén odﬂ?v\néés thggﬁ tfnéi%et%od' Rﬁﬁ%paétﬂn 5a using

Re?EfWPQBM”q'P?r@ Gyrbﬁ'qlﬁhyde apd ésazemsalimmaqﬂ sodium salt.
[ 3. ( 3-benrememmbont) Y 6ly admy oM. 1 781! YA 90 @y, =

ethylindol- 1 lacetic aci

[ 34(7380eli% cthbs 810 98 (s 2Hdi 8.67-(gd.ndeE HyA, 8- BHE) Uy 8:08-(dd, J =
mey by hizngold - 43 seeekip acid nethyl ester (0.19 g)
andm}/etrahyy?ofuragse?gﬂo m-) was treated with 1.0 M
aqueous |ithium hydroxide solution (0.62 nL), and the

r e Prdardli@n M Xt Uf1g: VaS i3l dide AsuliOR/BVHaRPE iitiyd-d-floro-2-
30 m nutes. The mxture WaS concentrat ed under
remﬂiﬁf@wﬁﬂmﬁmto 4 by the addition of

0 1 M apeauscdhisieivay preparek hysré Hiel
%ract ed vv| th e'?‘fq | ace’li) a? '31’ Conbl n@]ﬁﬁre aratlon 1c using

Togprenfsyl %a{mwaamwzrw%%l@%nvaﬁed anflie oU§-flyarer methyhndol 1-

chymded@ac[gmeuﬁw@agerdrl ed over magnesi um sul fate and
concentrated under reduced WO 2009/ 077728

PCT/ GB2bNMibaldTla): 3222 (s S 3. 73 e FHst dlidsntd, 4.71 (s, 2H),
puelsﬁl(e@l Dby s @M-Pzt Hue e"?eyfcftsf Pé“élseﬁz }F@-?’H eégé’f nggJ = 4.2,

mxtureo acetonltrl e and

49813 h!ﬁ/ W01 (i3S (s Hdr 6-4617ed3 {ma) 2), Eéﬁﬂo@?ﬁﬂﬂaﬁ‘l)a? 84-7.89
wh(thHaos bd (4d-J1519) 8.0' 13 NNR a(é%!\/é@ §6)q: 7 Q 72H201 S
3, rﬁ% |(:‘§I (+v|é? (Mcfihc?dSB)( 453 %mH) Retgntlon tlme 3.7 min.
Preparation 11c¢: {3-(3-benzenesulfonylpyridin-2-yimethyl)-5-flucro-2-methviindol-
1-ylacetic acid
A  mixture of [3-(3-benzenesulfonylpyridin-2-yimethyl)-5-fluoro-2-
methylindol-1-yllacetic acid methy! ester (0.19 g) and tetrahydrofuran (5.0 mL)
was treated with 1.0 M aqueous lithium hydroxide solution (0.62 mL), and the

resulting mixture was stirred at room temperature for 30 minutes. The mixture
was concentrated under reduced pressure, pH adjusted to 4 by the addition of
0.1 M aqueous hydrochloric acid solution and extracted with ethyl acetate. The
combined organic extract was washed with saturated aqueous sodium chloride

solution, dried over magnesium sulfate and concentrated under reduced



N
o
[ERN
o

. 5, ,
Hz, 1 H, 7.5 J =
(m 2H), 7.71-7. 73 (m
.53 (dd, J = 1.7, 8.0 Hz, 1
,J Hz, 1 H 13.01 (b?CTlgGB20§_81004107
. Ms: ES (+ve) (Met hod A):30439 (M+H)*, Retention
me 9.9 mn. Exanple 12:
SPICBSHSP o The fregidiya was patifjedHiopaparetizesieversaihpbe HPLL), Bluting
g?ggg%g?l?ﬂai]ea&%fbnﬁﬁlb%nﬁ watdri(?:1995 497 BY V3iimé) to afford the title
2- ?QW%HéﬁﬂZ‘NM%QH"ﬂéﬂ\iﬁpbenzaI dehyde A mixture of

thl gﬁgewﬂ%@ )f grér]rdrlald S i/\aé t éatgétb%nﬁ %')sgﬁ (dd, J

VVI £R-5%219/1U, db@rﬁaﬁ déthy ae.§, 19. 27Hzn1in) 7824ddd he= 4 4, 8.9 Hz, 1H),

r j t4 I r at [
| SPER G RIS 85T 296 VS (L1 P Shn
extm @D BI53ddh Jet hyl 8.8dd, 4HE &6l(ddhe = 1chbT Red1H) 13.01 (br s,

or ic extract was dried over magnesi um sul fate. The
sol vent was renoved under reduced pressure and the

resi dudMPurdl(i-ee) (Methos! 3o ﬂ\h’rkb)rrdﬁeigmtmnhyne)a 9gnihi ca
gs%xarﬁ gt 1489
dlﬂégéﬂﬁﬂii@} at 50C/ 11 nbar to afford the title

conpou as ared ol (1.9 g). 1HNW (CDCI3): 8 6.97

I—\-h; I

<

zE
TN
3
-]
=a
o

~——+

(d, J 801Hz 1H) 7.16 (dd, J = 3.6, 5.4 Hz, 1

H, 7. d, =1.1, 7.5 7.5 Hz, 1H), 7.34 (dd, J

= 1. , 1H), 740(ddd, J =17, 7.3, 8.1 Hz,
1M 597 (dd, J =1.2, 5.3 Hz, 1 H), 7.82 (dd, J =
1.6 _7 1 H, 10.27 (s, 1 H. M ESI (+ve)

( Met hod °.” Retention tine 3.8 mn. Preparation 12b:

2- (thi ophene- 2-sul fonvl ) benzal dehyde A mi xture of

2|£rt 0.30 g) and

di ot H L E #=tion W se with
3- chl orﬁomeatmmdbﬁﬁ@ene%h&@@% &U7ﬁcﬂassmm carbonate (8.0 g) and

NPt Hde i, Bray kbt Y Siuodmeailenyce (1.7

t anemad Lthe résuitlnl; midiure Wiz stirfedt atr mom&znﬁbelrattxﬁdfowmhhours
glqﬁegloﬁ‘i sodium B T!’%gr gﬁr‘]acielwe}s@%r, cﬁ?‘fj%‘ﬁ” é\ﬁ‘ﬂt tH)él ??3@? and the
combined organic extract was dried over magnesium sulfate. The solvent was
removed under reduced pressure and the residue purified by column
chromatography on silica gel, eluting with a mixture of cyclohexane and ethyl
acetate (1:0 to 9:1 by volume), followed by distillation at 50°C/11 mbar to afford
the title compound as a red oil (1.9 g).
'H NMR (CDCly): 5 6.97 (d, J = 8.1 Hz, 1H), 7.16 (dd, J = 3.6, 5.4 Hz, 1
H), 7.29 (ddd, J = 1.1, 7.5, 7.5 Hz, 1H}, 7.34 (dd, J = 1.3, 3.6 Hz, 1H), 7.40 (ddd,
J=17,7.3,8.1Hz, 1H), 7.59 (dd, J = 1.2, 5.3 Hz, 1H), 7.82 (dd, J = 1.8, 7.5 Hz,
1H), 10.27 (s, 1H). _
MS: ESI (+ve) (Method B): Retention time 3.8 min.
Preparation 12b: 2-(thiophene-2-sulfonyl\benzaldehvde
A mixture of 2-(thiophen-2-ylsuifanyl)benzaldehyde (0.30 g) and
dichloromethane (13 mL) was treated portion wise with 3-chloroperoxybenzoic




magnesi um sul fate. The sol vent was renoved under

reduced pressure to afford the title conpound as a

yellow solid (0.29 g). "HNWR (CDCI3): 8 7.13 (dd, J
900%077%89 Hz, 1 H, 7.71-7.80 (m 4H), 8. 05 @h2088/004107

wﬁ? (m 1 H), 11.01 (d, 39 = 0.6 Hz, 1 H. M

ESI (+ve) (Method B): Retention tine 3.3 mn.

PrRRpiE% o war 0.7 d t

{511 or o- 2- et Ryl 7392201 nl'S SREANG, midHe, 1EP \Hieg At room

| rig@peraturg If9ra1c'éQl4fc Tﬁe m!XtH@t‘M% dlbéﬁtbwlth'ﬂlehbrqrm@hane (1 50 mL),

CQJ(H%‘PIHH%'Z@%;\QF @d'”aﬁge % %E%o ePJO faﬁaa‘d'ldoﬂrrguc over

onyl)

usi n hi ophene- enza
( BNRgnESiUm §ulfm Hyee; wh!ent wa§/ rgraevedi @deacaducacépmsure to afford

esth@flﬂe cé‘r‘n%d(a@%eﬁ)ws%h@(ozé%é)ZS 35% 3’ ZGZ(Z SH)S

Hz, 1H)HI‘GG%SCP% 877.43 ( 3=943,sz11||4|) 7. 73-080 (m 4H), 8.05

3}_@;’ EI?Q&?@&N )311—94&%‘,_808%,“_1% ) (gd13J(dg 1\.]3’=

5.1 Hz MS: E@I (+ve) Tdethad B)IRetentich, trr@esamm 1H, 824

e ;
{ sipcefisrasiomathylasters. f 2- (t hi ophene- 2- sul f onvGbenzvl | i

ndol - |

(511 uac. e Seffpbindint pfbaAldi ] e thethod of Prsparatip 1p sing
i rFd@hiophengta- edt@nvfa;beacaldemﬁhyancbsréﬂuqm ameg\ynmm-yr)aceuc
tegcrda,hggppggtgran (5.0 m.) was treated with 1.0 M

aqueousg [ t hi um hydroxi de solution (1.2 rrL) and the
resuI t i TONMRXEDED): 2148, Fed. 75t(sr31tb)”n4t4én(]se2ia1, 8 (s, 2H),

t
[P 08 15 T g R, Tl o R (. 7.7
ardd.the4gr8&diiaidted’. 13 ¢id4 Ji53.8 10 &itrd 1 H), Grd7oim, @H), 'NV1 (dd, J
awsuemdrnﬁw%p Peird 8¢4 H£'1q1pha ﬂagm Pt ure

extracted acetate ard r‘?ed organr c

ext r acMSideS! et ddethas Bl 458t(M+D' etﬂieéﬁqltleotrmEMrmrm
chloride solution and dried over magnesi um sulfate.
The soIventzxas reaned ﬁnder reduced pressure and

Slalcéﬁ‘@a(g@| ‘ el uti ngvvr t h a i xt ure of
dichl oronmet hane and ethyl acetate containing 0.1%
f or mi cAa@PIe 10f dSilyorg-2meshy-3d2-(Hhisphenen?-suligabgnzyllindol-1-

Prygacatiat dcie miedve leStr 1023 &) HRldCetn8hytrb@anME.& nit.
y%,ure of VO 2009/ D87 730 PCT 0bt] QOg L ) was treated

1 MPaqugous R en verpaiersalon. (1. 29 Ll andifeyesiting mixture
aﬁnfa@rs‘ﬁrrbhl at fdohl ﬁnﬁb@fm@‘éﬁdr @ﬁo@s VPhé 'i'rﬁxtﬁr%l Wik &rﬂrtéd“wﬂ) water

' ELINVR, ( DVBO-d %qj ﬂ(zs Fgﬂ F?V'

(42 m]_ﬂ co@cggra? to Igwbu igler gedriceg prqsspbe argl gp(i-lja@usted
J t@ 42by3the SadditioR .of OHEZ M Aqudous Gy8Rchide aérd-soﬁrtlﬂn Grha mrxture
J vrlas foHzt’gd gvrtﬁzetlgyi apﬁtat@arlgltﬁe c&sgr% r:%,!é orgamc extract wag washed

with saturated aqueous sodium chloride solution and dried over magnesium

sulfate. The solvent was removed under reduced pressure and the residue
purified by column chromatography on silica gel, eluting with a mixture of
dichloromethane and ethyl acetate containing 0.1% formic acid {1:0 to 0:1 by

volume), followed by preparative reverse-phase HPLC, eluting with a mixture of



2H), 7.89 (dd, J =1.3, 4.0 Hz, 1 H), 8.08-8.12 (m
2H), 13.00 (s, 1 H) M5: ESI (+ve) (Method A): 444
(MtH) +, Retention ti rre109mn Exanpl e 13:

15-f | uor o- 2- et hyl 3- f 3- (t hi ophene- 2- sul fonvl )t hi ophe

WO 2009021781 }i ndol - 1-vl }acetic_acid S O F S PEMGB 087004107
Preparation 13a: 32
3-%h€po&ﬂen- vl sul f anvl )t hi onhene- 2- car bal dehvde A

i RCECRNTYE agd WatSE Gi:1iite 9HeRe volugis) %ﬁﬁ@ﬁ;ﬁh@ titlg comgyund as a
potw.tﬁtaisum (mm@pnate (2.8 g) and

NN-d|m$ orrmm'deé was treated dropw se
wi th t hi PR DM %doé% 5%5‘)),4§ﬁd8 £k, 483L0$t2H)96 39 (dd, J

m HZJBGQWHSZ g4, rg sl Q%H jeom d@@)ﬁhﬂt ﬁp%‘éf{dédﬁ%fﬁeg Hz,

was pour onto ‘wat'er

ext"ﬁglc? &9 (‘W I &%ﬂf‘y’ﬂz itie? .32t Jcoﬂﬂl AddHarighing 41-7.49 (m,
eXPHRCE 89VRf, Wasgdy, WI—th1H)S%td$r83‘ﬁ§§naﬂ-g?e%'§0 Qdipym

hydr ogen carbonate sol ution and ed aqueous

sodi um M# &3 fevel Methed A): 4ddMHHdn Retandian Gmer10.9 min.
MegRamplen Susf at ﬁ-ﬂl]—ch%-éiﬁlle!ﬁgh-q ?[tﬁlﬁoéﬁMﬁ-@uﬁBQ@ithloghen-z-
reduced pressure To artor €
re!—'@»ﬁ(ﬂﬁ‘—gﬂ—ﬂw llace (CDC13): 8 6.72 (d, J = 5.3

Hz, 1H~7.09 (dd, J = 3.5, 5.6 Hz, 1H), 7.34 (dd, J

= 1.3, \3{5,Hz, 1H), 7.52 (dd, J = 1.3, 5.3 Hz, 1H),

7.58 (ddJ = 0.9, 5.2 Hz, 1 H), 10.09 (d, J = 1.

, 1 H, ESI (+ve) (I\/lethod B): Retention tine
] Preparation 13b:

ne- 2- sul fonvl )t hi ophene- 2- car bal dehvde A

0

nd the?reﬁxthte rtg mdhtddditﬁlokiﬁﬁnesﬁbér;bﬁﬁieﬁ}dd O(g'@ gt CPc't:::«:-;snum
ratur r our e mxture was di

i CRERSHE G el atd dpNtaSybimamdss (14 4119 wasirsated dropwise

(SQIthlppmﬂer-adﬁ(ﬂCtOWTt@ @ngtihy IreQUith Ry mddetet W8 stired at room

pCPPERERLS) B 59575 TP iee e GRS e aHSE(150 mL) and

aqeuemasedswdm hiathyy| csthdy0 NTee copbbd Qiﬂgéﬂ'lfi efitdol vitlsCWlashed with
aqMUGOMpe osgcﬂjlﬁ% %lﬂﬁ;‘n@% S Ut | on qg}ﬂ%d{#ﬁgﬁegva%rueous

magnes! um
r esheiwrd ghiogids lmtutlbm. afd thenl dhbe olver inegﬁ‘ey’l]m lé[lﬂ’atéls 'I'ihe solvent

bf@g‘@ \E)é‘%!"{f@ lgr%ﬁ? &}}mg% g(eCN?'\s/ﬁ tg:%}ag] p&e tlt? pouyd?@ a red oil
(dﬁ5g)—13 .1 Hz, 1 H), 7.75 (dd, J:13 4.8
Mz, 1 Hy NGR ?céé’td) §%.72 (d, J = 5.3 Hz, 1H), 7.09 (dd, J = 3.5, 5.6 Hz,
1H), 7.34 (dd, J = 1.3, 3.5 Hz, 1H), 7.52 (dd, J = 1.3, 5.3 Hz, TH), 7.58 (dd, J =
0.9, 5.2 Hz, 1H), 10.09 (d, J = 1.0 Hz, 1H).
MS: ESIi (+ve) (Method B): Retention time 3.6 min.
Preparation 13b: 3-(thiophene-2-suifonyl)thiophene-2-carbaldehyde
A mixture of 3-(thiophen-2-ylsulfanyl)thiophene-2-carbaldehyde (1.5 g)
and dichloromethane (68 mL) was treated with 3-chloroperoxybenzoic acid (70%

in water, 4.6 g), and the resulting mixture was stirred at room temperature for 18
hours. The mixture was diluted with saturated aqueous sodium thiosulfate
solution (50 mL), extracted with diethyl ether and the combined organic extract



1.4, 3.8 Hz, 1 H, 10.66 (d, J = 1.3 Hz). M5 ES|

(+ve) (Method B): Retention tine 3 3 mn. Preparation

13c:

{5-fluoro-2-nmethyl-3-f3-(thi ophene- 2- sulfonvléthl odo

WO 200997 H2& hyf| indol -1-vl }acetic aci d met hyl PelFB00§004107

m xture of (5-fluoro-2- methyl$3ndol 1-yl)acetic acid

net hyl ester (0.14 g),

3- Wahiwasheshwith- wra@dwqyemwbmadmnaw shiipoaand saturated
)

(¢Sl PO AP RSO0 syl Bt g e

( 1saivent)was remdvied singat ediueechipfiedsyre ttsaffn@)t aritle compound as a

di gm“ﬁ;{&q}gz@ eg)(z O m.), and the resulting mxture

was stirred at- ' roomtenperature for 1 hour. The
m xt ur e "HABIR §6PEH):1807. 19 Gid, di # 8tBe8. iz, HiHYa? Bdddedi= 5.3 Hz, 1

MeLTo I8 AT do) SRR TR PO LSS0 8 AL 7 e o -
vv| ﬂhl 618dh\:t le)n‘iaQ BT J-‘cﬂhé Hahe conbi ned organic
sol uti opars, gghnemg TSI T, §rm and

concentrat e pr essure. he reS| due vvas

el uti] Ty __ | a exane and ethyl
ac ! & bal 8(9th gtg'ho afford the title

conpound naistuze 9feiﬁ-fhwr%a+meihyll(’doliﬂylga)cethablmmthyl ester (0.14 g),

(W% 8. &Jlféﬁﬁl tﬁlgp@égoekz-garﬁ%dgﬁyfe?’t@‘bz §) %gld(@c Iproethane

6 8530 (olacat Qj’C—was geagdziro;gmge Mith almp;(;urez)f;t@tbﬂdlaneﬂ 4 mL),

?ﬂuéro%cgﬁ%sa&g"%) 35 nﬁ;‘i %ﬂ)q du%hlorzéth?aé"z(g Olmp rﬁzﬁ% resulting

|-|) mwturgsuquatlrrqﬂ at rpom) tegipgratyre far ‘Hiwourg The mixtire yvas cooled to
5“0 iRt with édluratewscmsug&s Qd‘dﬁ@% I(N%d%ﬂdcﬁona@@@olution and

MrH)'+, Retention time Preparation 1

% 51iq Rheses separated - heagueels mﬂser\*@szxgampé thqrﬁr@qsweﬁthane
- 2any |tﬂ§tc!6\’rllﬂuhébd%|rgé]n1d/ |s}>ﬂﬁt?r’r' Wasaglidd Ovér Pﬂaﬁﬁé‘suﬂﬁ sulfate and

{5-fluoro-2-nethyl- (t hi ophene- 2- sul fonyl ) t hi ophe
n- EO”WFFEPHyP'}q%d'SF’UQQC&/PGEﬁ%‘Eﬁ c The iresidHe: W Rusified by column

0 f
(skaraiiaty 8 g ) 96, S s itos B v

0. 088
hecsRes(i g nPkeerlae Sty il Cortiouns as'h vellow solid

%;ure for 1 hour. The m xture was WO
20 9/ 077728 PCT/ GB2008/ 004107 34 cooI ed to EH
adj ust edﬂW% (BYISPrde)ad 43 Sn 3 269 M%\ﬁuéé@s(s H), 5.12 (s,

hyémws‘)quw =a@5d9 $<qutmprs mad@m @cst 9@ wztll'nz QH)‘,W 28 (dd,

acetate

vvl HIF %5{%95{%&“&&%% Jsg‘u%% ?:'Hl Er%Qdéd sb’l’ th\’ﬁ 8r9 HZ 1H), 7.44
é & 05 8MHz, TRYNESS Y, sulf@taee aadm)oaqsread @tfqi 5UnE ez, 1H).
u

s aner oML ES7 L6 olSBABE aTVRD, oBihion fin 36 min

m xture of acetonitrile and water (3:7 to 9:1 by
\(/8I.Purrer Eo% aff J:d tg?ﬂutolrc}-ﬁ-%e?r?v%-%-?tﬂim%ﬁe§e~¥\pshltf§nvﬁgllitalp%en-2-

Imeth Imdo[—1- [Yacetic acid

A mixture of {5-fluoro-2-methyl-3-[3-(thiophene-2-sulfonyljthiophen-2-
yimethyl]indol-1-yl}acetic acid methyl ester (0.17 g), tetrahydrofuran (0.35 mL)
and water (0.35 mL) was treated with lithium hydroxide (0.088 g), and the

resulting mixture was stirred at room temperature for 1 hour. The mixture was



"H NMR (DMBO-d6): 6 2.19 (s, 3H), 4.46 (s, 2H), 4.93

(s, 2H), 6.77 (dd, J = 2.6, 9.8 Hz, 1 H), 6.83 (ddd,

J =25 9.2, 9.2 Hz, 1 H, 7.24(dd,J:40 48

H), 7. 31 (d, J = 5.5 Hz), 7.34 (dd, J = 4.

WRRIMTEB (d, J = 5.4 Hz, 1 7.91 (dd, JPtT@B%’”s’““‘”“
35Hz 1 H, 809 (dd, J = B8, 4.9 Hz, 1 H), 12.96
(br s, 1 . Ms. ESI (+ve) (Method A): 450 (M+H)',

Retesled ¢nm01G, i adjusteditn 5 byEkengrditionef 1.0 M aqueous hydrochloric

13- (:2- [ }¢ 5- -2-
L4 PR Gnf B Y86 B oI e
Pr wparwashed with: saturated aqueous sodium chloride solution, dried over

A L T
u S pnrg’ edbyqtierarative- never@mbmu%@ hetuiéngawith _benztgreeof acetonitrile
7 ey oS Nidndy ‘9#@”’%‘&%@9%@8 gt sold

2H10082998(d J=83H, 1H), 818 (d, J = 2.0 Hz,

13 ( 2- bg-ln@glrﬁ\é@)mgo-df? 5% r%Fsérég e4n%6y S; 5@?;%30&22 %ﬁ%;éph(dd’ J

yI Fodlo-8lHz yIH)aﬁéﬁl(dddacll o2.5E.By8.2 &zt 8H), T (ol U & 4.0, 4.8 Hz),
. .

CO%‘?L(E 185 ﬁir?ésu 'y'Y &Qe“"ﬁl'%o%@g?d’reﬁ%rﬁ%}ﬁﬂ #61 (dd,

- benze ¢hl orobenz
(5Jf‘l ‘l,lihribﬁ EIZn‘HtlhﬁIGQr(de 43 \3, #8ddz, i1tl), Bc9ai(bmst ).

est er., il %’&’ﬁ( %Bfﬁ%ﬁg%p.)( 5158(@'4_51 "S%el%gp?n @m@jo(ﬂgm

9 ExamPlel‘M—h[?.- - hlorpbenzyllE-fiudro- hylindol-

8. 9 vifaceticladfl, 7- 59- 7.72 (n1 3H), 7.78 (d, J=17.3

; , 8.01-8.06 (m 2H), 8.21 (d, J = 2.3 Hz, 1
H) . SI (+ve) (Method B): 486 (MtH)', Retention
time JAn. WO 2009/ 077728 PCT/ GB2008/ 004107 35
Preparakf; 14c7
13- (2 beazenesul f onvl - 4- chl or obenzvl ) -5-fl uor o- 2-net h
yl R - yllacetic acid A solution of
[ 3- (R#p8 zenesulfonyl 4- chl orobenzvl ) -5-fl uoro- 2-

rrethlin\dq? l-yl]acetic acid nethyl ester (0.16 g) in
tetrahydrofuran (5.0 nL) was treated with 1.0 M

aq ﬂ?mtkhﬁhh%@h’ﬂnﬁémﬂﬁ BRLMbioBBnAdliehyE) - and the
resu m xXture was stirred at 'r_oom'%Lerrperat ur e
for 1 hBﬂﬁ titlerepmprupd yas Rigrared i dieshnetod pf feraration 5a using
Be?%ﬁﬂ%-ﬁfﬂ%%éﬁzalﬂ&ﬁyﬁ@h% beRkdn8 sthififié defiescsifh hpn of
' "H NMR (CDCl3): 8 7.54-7.61 {m, 2H), 7.62-7.71 (m, 2H), 7.89-7.93 (m,
2H), 7.98 {d, J = 8.3 Hz, 1H), 8.18 (d, J= 2.0 Hz, 1H), 10.79 (d, J = 0.8 Hz, 1H).
Preparation 14b: [3-(2-benzenesulfonyl-4-chlorobenzyl}-5-fluoro-2-methylindol-1-

yllacetic acid methyl ester

The title compound was prepared by the method of Preparation 1c using
2-benzenesulfonyl-4-chlorobenzaldehyde and (5-fluoro-2-methylindol-1-yl)acetic
acid methyl ester.

"H NMR (DMSO-de): & 2.04 (s, 3H), 3.67 (s, 3H), 4.11 (s, 2H), 5.08 (s,
2H), 6.18 (dd, J = 2.5, 9.8 Hz, 1H), 6.79-6.88 (m, 2H), 7.35 (dd, J = 4.4, 8.9 Hz,
1H), 7.59-7.72 (m, 3H), 7.78 (d, J = 7.3 Hz, 1H), 8.01-8.06 (m, 2H), 8.21 (d, J =
2.3 Hz, 1H).

MS: ESI (+ve) (Method B): 486 (M+H)*, Retention time 4.2 min.



aqueous hydrochloric acid solution and extracted with
ethyl acetate. The conbi ned organi c extract was
washed with saturated aqueous sodium chloride

sol ution, dried over nmagnesium sul fate and

WOHWUHTT2/t ed under reduced $ essure. The rdGIeR0H404107

purified by preparative reverse-phase HPLC eI uting

arafio 4 _' I )= [ |
V\Ag|']5@t.ggbpdd (0.15 g) 1H NMVR (DI\/SO d5) 6 2.04 (s
9 7 HZA 1 gﬁlutl@ 81 o?dtg 2[33(313952 esglf@y’_—é-,cﬂTrq‘}rﬁe,nzgf-gglmroé-
(H) Fretd Irgi&zﬂyt]’cll:ﬁtlt%acl:zrﬂ me'l’l'éﬁéstfé (iml 6d)in ttél:rahydf?flg'ah{zao L) was
hipates i 1 gogeefi ingin hybfosich sl (63 e pgpunng
J rrixtdred virdes, sﬁrréﬁ dt3rdbin (fempsratdreHjor MEhouES| Thev a)ixture was
( hBt o rai%l under recJVHé'élc)i pfes@ﬁrteeg ! %nustte'zd”% 4lgy Rlenéd?ﬁtion of 0.1 M

(xamlisemg(emeﬁluhéoauﬂ s@mmnmmmtea Withu catbyl2 acadatey The

l | n%&l%@}%ﬁéégé%@& was washed Wi %}Lraﬁed%uegus sodium chioride
3 sl@&jﬁéﬁnelﬁuﬂfwl réhghesion| selfatenand idoecdriimted tunder reduced

ound ar ed_ by he net D il 53, .

irey. 1 eRifiB iecniift B aFSbaite Jp v BSR4 phuting
( Gﬁm Bnixtére bf Adetdnibie any watdy (1:79 811481 0 volume3 k) aff@d the title
(d, J =80 Hz 1. 42 (d, J =1.6 Hz, 1 H),
1o>.°§5>°ea<,§aﬁ aé’"b‘.‘“'é"ﬂ@”'lg . WD 2009/ 077728
PCT/ GBZQQWIQQ@M‘BD dg 65 Prodpar 2tl), a1 0X52H), 4. 92 (s, 2H), 6.18 (dd;"J

L BRGNS S L P £ o

O(GEOJJHdl 4/\@39 He et 2d1kd f e 2re Bhodz, oﬂH)P? §Mrm frr2Hc7.77-
(st

?aaf’u%%éﬁﬁ It 3251 QL eI 1 RuTpliy i

est er. IVISi mwéwmrdﬂ)m smma—t)(saetempn 662 (anm
84 B

1 H, 7.36 (dd. J = 4. 1
H, 7. 20 (t, = 7.8 Hz, 2H), 7.79 (t, J = 7.8 Hz, 1
H) 8 dd, J =1.9, 8.1 Hz, 1 H, 8.07 (d, J = 7.1
Hz, 2 J=1.8 H,

I ©

Preparation 15a: 3-benzenesulfonyl-4-formylbenzonitrile

The title compound was prepared by the method of Preparation 5a using
3-fluoro-2-phenylsulfanylbenzaldehyde.

'"H NMR (CDCly): 8 7.74-7.58 (m, 3H), 7.91-8.01 (m, 3H}, 8.11 (d, J = 8.0
Hz, 1H), 8.42 (d, J = 1.6 Hz, 1H), 10.89 (d, J = 0.8 Hz, 1H).



Preparation 15c

13- (2- benzenesulfonvl 4- cyanobenzyl ) -5-f 1l uoro- 2- net hv
lindol-I- vllacetic acid A solution of

‘%ﬁﬁﬁé benzenesulfonyl 4- cyanobenzyl ) - 5-f | uor

-1-yl]acetic acidygethyl ester (OQE‘E’GB?'“S’O“““"’
tetrahydrofuran (0.30 nL) was treated with 1.0

2 ﬂawt&achmethﬂesiere was aci d| fied by the addl ti on

of 1.0 egus_ h I | ;

o oSt wwg%%@e%ﬁér%%@ i ek o%r@@%voa,;c
pLB bémaﬁebwqwbpmrmybenzomtﬂleeram pladbiera-Pnethyingdeli ny)acetic

yre of acetonitrile and water (2:3 to 19:1
%W&We% afford the title conpound as a white

sol i d ("6 RBR DMSOHINNR2 ODNECBIAB)3.658(s2 361, 4.49 (8HH), 5.07 (s,
(Al Gihy=B gt 84 SesfdutYy go 1 B gl G u-oa
8. Hz,Ha), 1198, (dd, B5 4.4,400 HZ, $HY.7470 8, V=8 Hz, BH), 777960, J = 7.8
e 113, B8 . 8760, Al o7 oy £76HgT, A0, v = 18
816 2, 1H, J=18Hz 1 H, 13.03 (br s, 1 H). M
ESeregéa%m'\é% Eﬁ»& ze#e%glfénw-ho vand%%‘:fﬂfﬁ?lﬂo%-ﬁe%iu@dol 1-

{Qzlfdcéﬁxf@cl& mat hyI 3-f3-(pyridi ne-2-sul fonvl )t hi ophen

-2- ylneth d - vl ' '

0 w0 2080 M pCHf bR PRERTE Rl BethnobermyyidHhuoro-2-
1 6meBry(ipgotitcyliacet seid eyl eskardpHd ng)- - tetiavrefurand@. 30 mL)-
The ti,t| d f

Pr @ﬁ%h‘ﬁaféﬁaﬁqﬁﬁn\gﬁ elﬂﬁbfﬁ @W?{flor Soint opgze@ mL nand the

pyresdltmg naxsid Was swrexbatdogmdﬂmwfﬁ for -howRr (Tbe@nixture was

ECIéﬁEé q%d'_Bé] a;ldlégr?' oégﬂﬁ M7 i éé&! ﬂ'g&mcﬂorﬁzsﬁjélg so]téhéan and

(t doncéntrated nder &duged presgureg The residue was i’U!lle}{ by prgparative
10*% S%Dha%emﬂcg %S]lztmd fi't QG |9nxtu1'e of aébtt;nlllﬁ?e arﬂd Vbter (2:3 to 19:1

Pr epar ation
f Sby volome) B afmrﬂwatsbfcsn(ppwd @ Aavhite sokd WS)q)hu ophen

-2yl et Ry gﬂﬁ\%b & %'ié&gé ) a:ﬁéﬂ sn@ﬁm o8&t o), B (dd, J
title conpoun e are
Pr erﬂaﬁﬂ?dﬂz [1ed).u882 {dt, J 2.5, 91 Hz, 1H), 7.03 (d, J 8.2 Hz, 1H), 7.35
ryi dj ne I hj o C d =
(5 cﬁ’uor%ﬁ 87 1}1?’”23%?& j F?;lfggez?l{)cﬁggﬁ ﬂhyd?aaa(eé J=18,
esBdrHz 11-H1)NB'FQ8((@Q)®1=3)1 :5,d. 92H3, H)s8.63g. J 3 186HEs H)3'|L§ 03 (brs,
4. q;n.(s 2H), 4.81 (s, 2H),
MS: ESI (+ve) (Method A): 463 (M+H)*, Retention time 11.0 min.
Example 16: {5-fluoro-2-methyl-3-J3-(pyridine-2-sulfonyl}thiophen-2-

yimethyl] indol-1-yl}acetic acid




6.82-6.95 (m 2H), 7.01-7.10 (m 2H), 7.41 (d, J =
5.4 Hz, 1H), 7.53 (ddd, J = 1.2,4.7,7.7 Hz, 1H)
7.96 (td, J =1.8. 7.8 Hz, | H, 8.21 (dt, J = 1.0,
“72%5“?772% H, 8.79 (ddd, J =0.9, 1.7, 4.7 gdaycezoiloosrr
F-Qrepar a¥| on 16c¢7 37
(5-fluoro-2-nethyl-3-f3-(pvridine-2-sul fonv) t hi ophen-

M iBW'I'Ga: 3 idirJe-Zlél}li%ﬁ th% ﬁé‘déjZ-éaﬂﬁldéh'dm of

) - - h
-2- yIThe ¥ ?(anwndmﬁ BFQE%"?F‘ by 46 B’eﬁ'ié’(%?)n Prg %f@"&lorp 5 lsing
( 9fﬁﬁ@l-g)ch'ld?oﬁw%héﬁé’é’r’f@éwiﬂﬁa@-i—&uﬁrﬂc BLY sof dditeat ed

M aqueous |ithi'um hydroxi de sol ution

T SiINMR (CPObYIT B (G U b onhS. 203 HEcl Va7 St = 5.2
t ﬁgpfwg%ge@avsw 9 2 thﬁ-m‘?@a%@ Mag 7, tﬂseﬁi edphe th (dt, J

Ueous’ sodi'Um r oxl de sol ution

'mL
sEitd, é’cB He, 1Hb6rﬁ0t(d#iaelr-a@ Br &7¢4¢ HE, ABUAS- 729(\(5 4 ﬁér? Hg, 1H).

QI %q%)’a(?{oﬂ' 2 htsg
chtoric ac

CM@&MME&M@M&M%SW e. The residue was
pur i fief IH%{ u?gﬁg?ﬁrﬁtwyﬁpéﬁ%‘éﬁf’tﬁ atﬁ@%%ihod’%eg@ﬂaﬁéﬁ g usmg

th a mx acet oni

b9 (pmm;—wﬁony&ﬁhumneﬂecaquld@véenﬁ@m G- r°a23v@"|'s$wﬂ°' -1-

39%& légc@ﬁﬁetﬂ% estdr ’S\"VR I(—I)DNB(CS} gg) 8 2.20 (s, 3H),

: 2y, 727733
(m ZH}H WMCp@!a):ﬁHs (s ahb), 3I§|)(s 37H)7f (Idgd2H) 4:81 (s, 2H),

753 ddd, J =
1B 98 20 PRI 719, 31D, 41 88 =54 He, 1M, 763 (dad, U =
7l32( ddd 7JEHzO1H), 7961td 4- 7 8 szjH) §fg19(gt (Jb'r1 g 7 9 Hz, 1H),’
. 4 ESL (gt 445 (MtH) +, Retention
gl\@dg JSL 0 S :@ 201\‘8% ‘07 728 PCT/ GB2008/ 004107 38
-fluorp2-methyl-3-[3-(pyridine-2-sulfonylithiophen-2-ylimethyl]

Emmﬂ_et_onz__cl_ﬁﬁ_@_eﬁ
CM&‘QSQQE%M fonvl -t hi ophen- 3 yI rret hyI | - 5- fI uoro
}acetic acid S_F O

Pr epar &t i 8elutign @f ( 15-fluoro—2-methyl-3 [3 (pyrldlne-2 sulfonyl)thlophen -2-
ng!rﬁétﬁﬂﬁﬁdm '1%&@@%&& mbmpt@é?&(a 050 g AxtstrateydaeFin@n (0.30 mL)

ester A mxture o

4-Was- tmt@ql AiehP Miaquaeys lithiwm hrdicxids solitign (10 mLbhang the

( 4egllt|r@;) mb&@Ei w8 W@d%%orﬁ&éb@ﬁfﬂhﬁe (olleﬁugl'bt The mixture was
i odonet’hane (2. -) a di. me

miteeptegewitis 5@ R aovarsd sebmohvdiprapeoption & {5 endgigred at

room temperature for 3 hours and then at 40°C overnight. The mixture was

acidified by the addition of aqueous hydrochloric acid solution and concentrated
under reduced pressure. The residue was purified by preparative reverse-phase
HPLC, eluting with a mixture of acetonitrile and water (2:3 to 19:1 by volume) to
afford the title compound as a yellow solid (0.020 g).

TH NMR (DMSO-dg): & 2.20 (s, 3H), 4.50 (s, 2H), 4.89 (s, 2H), 6.82 (m,
2H), 7.27-7.33 (m, 2H), 7.37 (d, J = 5.4 Hz, 1H), 7.71 (ddd, J = 1.2, 4.7, 7.6 Hz,
1H), 8.13 (td, J = 1.8, 7.8 Hz, 1H), 8.19 (dt, J = 1.1, 7.7 Hz, 1H), 8.73 (ddd, J =
0.9, 1.7, 4.7 Hz, 1H), 12.96 (br s, 1H).

MS: ESI (+ve) (Method A): 445 (M+H)", Retention time 9.9 min.



m xture was cooled to roomtenperature, diluted with
water (100 nL) and the aqueous phase extracted with

et hyl acetate. The conbi ned organi c extract was

dried over magnesium sul fate and concentrated _und
WaAMMBH M essure to afford fhe title con‘pouﬁﬁ“ﬁ?zoﬂsmmm
yeIIowoiI(lOg) HNI\/R( O-d6): 5 3.77 (d, J =

0. 6 l—IzI 3H) . 4 .Hz

quﬁéﬁghh&& 'ﬂ-ﬁBZcéhc( élcui
c obenzenesul Tonvl ) t hi ophene- 3-carboxylic acid

nmet hy@?ster The title conpound was prepared by the

met ho Preparation | b using
4-(4-c IgPophenyI sul f anyl ) t hi ophene- 3- carboxylic acid
nmethyl €skar. 'H NVR (DMSO-d6): 5 3.7 (d, J = 0.5 Hz,

3H) .73 (m 2H), 7.88- 7.93 (m 2H), 8.45 (dd,
J = .4 Hz, 1 H, 874 (dd, J = 0.5, 3.4 Hz, 1
H) . papation 17c:

f4-(4-c r obenzenesul f onvl )t hi ophen- 3-yl | met hanol

The title®conpound was prepared by the nethod of

Prrepgaratioror 760 4u(d+ _Mphenvlsulfanvl)thtophene~3-carboxvllc acid_methyl

4- %4 chl or obenzenesul fonyl )t hi ophene- 3-car boxyl I C

ad@®® et hyl ester. 'H NVR (CDCI3): 8 4.62 (d 6.

HZ 2H)A nﬂxtﬁﬁa o6 4-(8- dH]qromegylsQIﬂanyUthwpgege-amrboggy||q) acld (1.0
8- & 1k (4.9, ml) and N,N-

| 42 iy i, chofid ) ienfrk 4. n

( Adimbingifariremzide 440 Inlonway smaqowgﬁesﬂyeéaa*tﬁ& "EAU dhop The

tp:r.tg' s RCY jed"‘?osrd%'&?%?ﬁp%‘i’atmé WiGedalihosatef (100 mL) and the

[ 4ac(u¢ou$1 bmmmlm ethyll acetate; phiss camined grgaaie xiract was

VD, 2009/ 07 /
[ﬂ7§% gg% '7"'%53 %&ﬁq g@%@%ﬁ@%ﬁ?&tr&é&% u!ﬁ%éziw(%r%uczdl_bp,ressure to
8 &for@ thetitle(gompikpd ag ag,@llq\g oil 11 !p.m. Preparation 17e7

(814 (4 Gk Eﬁ@ﬁ Zenasyty onyls BiepBRY Se ldaey R 6, 54 e,

-fluoro acetic acid net hyl ester

TheH), i7t41€7.62 |(1rpodlh1)d BV@s(dﬁxéT)Qﬁea 453}2 t1h8- net hod of

an_stg_s fluoro-2- nethyli néol 1 -yl)acetic acid nethyl
ester. P@S};o.ﬁg&md ﬁé@%@ﬁ&e@oy tﬂ@ﬂ'leﬁﬂwﬁl'ﬁf"n‘:’reparatlon 1b using

Ret enti on Preparati on 17f

f 34#(4-chwaneovlgwm&w@bﬁm%ﬁvﬁsbpﬁv'&ﬁ?&nmsmﬂ ¥ hvi | -
-fl uor oz M‘ﬁ&ﬁ?g@@s I's 3-vid a6cedbiscHAGH), Mm?xw(rﬁ 2141) 7.88-

3-[ 4- chl o enzenesul f onyl ) t hi_ ophen- 3-yl net
ff ITEBSr(En 229 rﬁaﬁfnwd daod. 5439HF§U%& Bd4 ﬁesi o -n@tfhf?i“ ‘é%ﬂg'
(Otp35 L {42dheth di&ﬁébu(fén {RibphenVB§lirhétaaic d
r OXI solu

ni), andhe title cp@sgund Was RIERBBAS e matiod o RpAagBb using
t e@@[c%dfﬁﬁerfz%eéulﬁﬁwthloﬂ_mé?tefﬂ-é’drﬂé)grllwa&d methyl ester.
*H NMR (CDCl3); & 4.62 (d, J = 6.3 Hz, 2H), 4.69 (s, 1H), 7.37 (d,J=3.5
Hz, 1H), 7.48-7.54 (m, 2H), 7.85-7.91 (m, 2H), 8.19(d, J = 3.4 Hz, 1H).
Preparation 17d: 4-(4-chlorobenzenesulfonylithiophene-3-carbaldehyde
The title compound was prepared by the method of Preparation 6¢ using

[4—(4—chlorobenzenesulfonyl)thiophen-3-yl}methanol.



concentrated under reduced pressure, pH adjusted to 4
by the addition of 0.1 M aqueous hydrochloric acid
solution and extracted with ethyl acetate. The

conbi ned organi c extract was washed with saturated
WARBHYE7280di um chl oride solytion, dried ovdCT/GB2008/004107

magnesi um sul fate and concel% r at ed under reduced
pressure. The resi due was i fi atiye
Fever SEL BMELOMBRch (7T e B in HoRBRaD 2 800672

aﬁtﬂg'é% sempd water (1:19 to 49:1 by vol une) to
tthe tit 4c%rrpound as a d (0

YU ] ahe ne W Hhig afh 'r0-2-
ﬁlet H)dol@ gcétf&ciacldJmefh Resier 9. 8 HZ 1H) 6. 80 (dt J

( dd JThe we4congmg|nfi|zuaslqrﬂa arqd éy the g@ﬂm‘ of%;’)araflon 1¢ using
74 YZ cl?lo%Obéﬁibngéﬂfon‘fl)tﬁlgpI(éﬁe-:%lcabeIdSh ydaz, lak), 18&-fluoro-2-
(b eg Met hod A): 478 (MtH) +,
Rmetéwilmdﬁr1ts1')ﬁéettplacm'ﬂﬁ tvfestera i e 18:

f3-(4- MSHESW@H) ﬁfmmudyd Bj: qpﬁqmﬂa) yRa@hh&H fim&4f mtmr 0- 2-
met hvl i ndol J -_ ::’_‘ e (f S k] \t

[,?rre(mmqmgg@tcfmuh. ophen 3- vl et th) 5-f | uor o- 2-
nmet hyl | Q0o | aceti.c

0. [ o A et dpuhvsrucebrumyes Tl uihenben-srvmethyl 5 oo
- blhappmdsr m%r}éaéhc ad;alméthwe}sm@ B8 gaandite(t@hg&bﬁgan (5.0 mL)

triet h |

(b et i 10 Maaoroqds’ WA, RO Bpifig (FfapL), and the
a?égaﬁﬁb Qﬁ&tuﬁi} wlatb)sdfrg@ t@ﬂ revim &peraturelfor hohwous. TRbamixture was
m xture S | ere rou [
CoReRlAsdcEn o ors e e et 8o WA S Be st BL6 1 w
puauéd@dhwocmmamt sotetioneand seetrabmeewmﬂemxyl eauatatag The
b ot fos 55 e i Bt b SRR e
p@bmtumel Haed seder dma@edidd g)ifate Hnuwaomdammede nde reduced

ety bt B e 33 13, i

4 with aSmBturz of dddtonifilecdndrwaiBr (1(18 to2A9)1 by valome) todafford the fitle
[Dgp@E?ﬁr?a s Sanitdsoiet a6 (d. J = 3.4 Hz, 1 H),
TH NMR (DMSO-dg): & 2.13 (s, 3H), 3.94 (s, 2H), 4.89 (s, 2H), 6.35 (dd, J
= 2.5, 9.8 Hz, 1H), 6.80 (dt, J = 2.5, 9.2 Hz, 1H), 6.96 (d, J = 3.3 Hz, 1H), 7.28
(dd, J = 4.4, 8.9 Hz, 1H), 7.57-7.80 (m, 2H), 7.77-7.80 (m, 2H), 8.60 (d, J = 3.3
Hz, 1H), 13.0 (br s, 1H).
MS: ESI (+ve) {(Method A): 478 (M+H)", Retention time 11.4 min.
Example 18: [3-(4-benzenesulfonylthiophen-3-ylmethyl)-5-fluoro-2-

methylindol-1-yllacetic acid

s*°

0F N __
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3
N\\\(OH
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-



s, 1 H. M5 ESI (+ve) (Method A): 444 (MtH) ',
Retention tine 10.8 mn. Exanple 19:
f5-fl uoro-3-(2-benzenesul fonvlt hi ophen- 3-vl net hvl) - 2-
met hyl i ndol - 1-vl lacetic acid O\N ,o0 ' ci~s F | OH
WO PPU7AT28t i on 19a: PCT/GB2008/004107
15-f | uor o- 3- ( 2- benzenesul f ortfi t hi ophen- 3-vl net hvl ) - 2-
rret hyI i ndol - |1-V| I acetl C aC| d rret hyI est er The ti tI

" Ellnd%]ﬁ’hgﬁgé’lélélcfdonylt hi ophene car bal dehyde and

( indol -1 - yl)acetic acid_ net P\]/

est er .A mixtaeRf (& 439h[orgbg1zgge§1§fong|)15uop@en7§f yknget )@,H;' -fluoro-
ﬁ%ﬁ%ﬁyﬁpdgﬂ)—g}#stya&& (088 %ﬁteﬂﬁlaﬁﬂﬁ’e (GJBGD %Lﬁ paﬂa&um on
2ck@rcaal §0.p42 a) pnpﬂ)ethamm):gSpd@L) yas sjrlrrgd Lg\dgr p& atrj]ogﬂhere of
%1;%@ é}aq%ﬁt‘h Cﬁoro1 }g’gouré hhe n?;xt@fe Kva@?ltér% tlﬂ‘bhEgSh Celite and the

(Maﬂeodors)entra@g L(mqer-breduqqgt RISEEYR- t,T rgsiguewas %lf?ed by
2@%?{:!!%?@ ?%r E%Tpéhg@g @-ﬁﬂ_/(p %ﬂﬁiﬁ@ withla rﬁfxﬁﬂébﬂhb&&ﬂl@and water

uor o- enzenesulfonylthlqghen 3

it 18y ke #8dI by yolumge 4o jaffopd the fitle, £ g?téndog a pale yellow solid
n@i,ﬁ@ro 3-(2-benzenesul fonylthl ophen 3-yl nmet hyI) 2-

ndol - 1-yl Jacetic acid net ester (g %%9
tetrah \HH NBTRUAS Q41610 5397 gmdH). n%% tn8H). ABG(srh). (dd, J
ﬁ WA *hc—ﬂ Eﬂr%%ﬂ% %ésﬁda Y, h.N%Q?(lact?HEOiH')t Wﬂ-? 65

resu m xture was stir
r(mmmeﬁﬁé»bmra. i 7ﬁ9h'68 (m, 3Hbk 8rB(dud & %#z 18, 13.0 (or
jff i ed by the addition of 1.0 M aqueous
hy’dr chloric acid solution and concentrated to | ow
buI k uME ESI Evel ethed Ay ddd (MYRY Retantien fige 10.8 min.
jd at € 19as C h@&ﬂoeﬁ- illseﬁidﬁe&alfbmtmwm&eal-ﬂmémn-z-
- fitle conpound as a
wiathylindol:3-yilacetic goid casid HNI\/R(DI\/SOd6) 6 2.11 (s,

3H), 9 (s, 2H), 4.88 (s, 2H), 6.51-6.56 (m 2H),

6.78 , J =2.6, 9.2 Hz, 1H), 7.28 (dd, J = 4.4.
7.59-7.65

Preparation 19a: [5-fluoro-3-(2-benzenesulfonylthiophen-3-yimethyl)-2-

methylindol-1-yl]acetic acid methyl ester
The title compound was prepared by the method of Preparation 1c using

2-phenylsulfonylthiophene-3-carbaldehyde and (5-fluoro-2-methylindoi-1-
ylacetic acid methyi ester.

'H NMR (CDCly): 8 2.20 (s, 3H), 3.74 (s, 3H), 4.16 (s, 2H), 4.75 (s, 2H),
6.49 (dd, J = 2.5, 9.5 Hz, 1H), 6.57 (d, J = 5.3 Hz, 1H), 6.82 (td, J = 2.5, 9.9 Hz,
1H), 7.03 (dd, J = 4.2, 9.0 Hz, 1H), 7.39 (d, J = 5.0 Hz, 1H), 7.52-7.57 (m, 2H),
7.59-7.64 (m, 1H), 8.01-8.05 (m, 2H).

MS: ESI (+ve) (Method B): 458 (M+H)", Retention time 3.9 min.



(m 2H), 7.67-7.73 (m 1 H, 7.82 (d, J =5.2 Hz, 1

H, 7.94-7.98 (m 2H), 12.95 (br s, 1 H. M ESI

(+ve) (I\/lethod A: 444 (MtH)', Retention tine 10.9

mn. Exanple 20:

W&2G0P/0T7- 2- net hyl - 3- (2- phenyi sul f amoyl benzyR G GRAGI#/04107
- vllacetic acid H NS ,O %)FNCH O Preparation

leﬂH rrﬁddlxt IaSéﬂchmd“\ M xtur e of

(3.0 o, maters: npl béﬁzlawgnﬂy-f%ﬁ?ff?teaé-*r@%@ﬂwr%h?ﬁérﬁ tRjy-2-
(PeBdlifdolADadet’ SHid mewn egiear(e 16 1), tetrahydadfu@f (4dsmL) and

treated drop of trieth
(methapp) (2.0 mvﬂ)qufoﬁr%%(gw% a@ NE at@uie%ls:ﬁ_o’i uirhﬁyc!lroxﬁe solution
1(22(% fHig hhsd 9%: fR8018n ﬁrﬁktLﬁi’e)wasasltdretdlﬂ masnu]l?mpe@ture for 1 hour.
m xture was stirre roo re for
Thee il BoscRo e, ot ecPadi ot VY e Bilifiie e
C QHIIHicHE End® 'cEAGHErafel fodlBiv NG udﬂereltédow pieesiiram The resulting
ZS'@;%S@ s colbgtedy %‘ﬁ%ionggyg‘g’%dde@“tg@%&eg SR to afford the
chﬂ@!ﬁhﬁ&ﬂrﬂrﬁk\’a gﬁiééiadr:iitiqmgg? el ut |On% with a nixture
anol and di chl or onet han ; 0

vo ot FOTR(PURE b 2181 oSS e H 641176 50

gm32199 B. Wt&oﬁ%@ 1282 Py, @3R0Q@8/ Do 414 B.9 #2, 1H), 7.59-7.65

e

Do S D 23 ImoMh BERAG1 = 63 Hagh): BOAT YA, 2l 12,95 ®r

Vil pgetic. acid nethyl ester A mxture of

[5f|uoro -sul f i ndol.- etlc
hoi d | MTEA (e Dreift 8 s GRS RelarbPo it ek A
"Ekaltile LT cabed nemwmmm__v_LﬂMMenzvnmdol 1
péntachloride (0.15 g), followed by
NYNagetieaeid) f or rani de’ (0.070 nl), and the resul ting
m x@eHW@s heated at reflux overnight. The mxture

0

was j),,d to roomtenperature, concentrated under
reduced sure and diluted with di chl oronet hane.
The was washed with water, dried over

di um sul fate and concentrated under reduced
pressure&. “fhe residue was purified by colum
chr omat ogtaphy on silica gel, eluting with

Sﬁgﬁéﬁgﬁé@gﬂgﬂé&mﬁ-%@{h@l-gﬁsﬁIi‘otbleﬁzﬁ}mgllj-'@ﬁa(%%c dcid methyl
estor 9o 9J)-

A mixture of (5-fluoro-2-methylindol-1-yl)acetic acid methyi ester (1.0 g),
2-formylbenzensulfonic acid sodium salt (0.84 g) and 1,2-dichloroethane (15 mL)
at 0°C was treated dropwise with a mixture of triethylsilane (4.3 mL),
trifluoroacetic acid (1.0 mL) and 1,2-dichioroethane (10 mL), and the resulting

mixture was stirred at room temperature for 6 hours. The mixture was extracted
with ethyl acetate and the combined organic extract was dried over sodium
sulfate. The solveni was removed under reduced pressure and the residue
purified by column chromatography on silica gel, eluting with a mixture of
methanol and dichloromethane (0:1 to 1:9 by volume) to afford the title

compound as a purple gum (1.3 g).



M5: ESI (+ve) (Method B): 410 (M+H)', Retention tine

4.2 mn. Preparation 20c:

f5-fl uoro-2-nethyl - 3-(2-phenyl sul fanoyl benzvl )i ndoI
-vllacetic acid methyl ester A mxture of anili
WO2H9PTHS  triethyl ami ne (0,051 nl) and PCT/IGB2008/004107
di chl oronet hane (0.5 nlL) vvasztreated W th

[% (2 chI orosi)ulfon | henz

agd wtegﬁg mxture was stirred at roo

tenperature for 4 d The, m

di chl ofofdxtHEmn eof &%ﬁ%&a—?\/ﬁ“iﬁﬁv- £2e gwﬁéﬁf.ﬁlgﬁc hc acid
Umie%'i areefdzwqe@opg)e&waiemotmaﬁéwa 5 he_)twad treatodqpoutiod wise

colourless g
B)mth ABPSPRATHF per%@:?%[dp b&e W&wﬂs oy N#,Y,e élﬂ%}@p%mlde
Zg@'om mL), and the resu[tlng muxture was heated at reflux overnight. The
f R or O 2ol yloo (2 phsiul sl LARl05AaY ek BdPbretsure

[ 3né 2incRHOkigs uichmwhétam | Thérhikiuce aval-washby Iwithdeated dried
yl]Jacetic  acid

t hyl t 0.078 d .
t @NPrdHWLlﬁ? a\ﬁ'fa?% agty ﬁﬂljecseaﬁéteé ng?rer&g%et%ﬂ:rﬁs%lr% The residue
a%?tttﬁjrm@@l lb?‘ hastlimen i dﬁrtoﬁﬂtdgaam (dn Osl'rd:é galn;jetumg with
resul ting m x irre roo re
f iohispomeRgs toraibritig yiisompeind e ol SOREHS &
addi ti %: S| 2+) Mathod @)s4 10y M=onTh IReténtion dime 42 in.i on

and concentrated under reduced pressure. The residue
was purlfled by preparat|ve reverse- phase HPLC

to 1: ¥o|uma) to affordthetltle conpound as
mﬂﬂﬂéﬂe@ﬂy—f‘eﬁ—?—o 055 g). 'H NMR (DVBO-d6): 8 2.21 (s,
3H) 4 pd Imixsure 21df , anilid7 (0€92221H)L), etrighyladdne J(0.0512 ML) and

1 chtobegm%aae 6(9%2”@) %%@8%5@5\%817gi?%cmérosdfonylze&y%ﬂuoro-

Gy Mii-00A/h6atic 4dd irmsthy? H)ster‘(ozg @t and resuiting rpixture was

Hhned 2 f e 5 L0 g dpop Ly B o

( tdiehlorpivietand, Wpshetbgittf watdy and Renesitiatay wndes reduced pressure

ofalﬁﬁgﬁﬁg% lgc%';'{/)?mod A ?olourhesF H \(/)los7 SI ? anoyl ) benzyl
I i ndol M- f§l$l}(att@)t(l\llethml|ﬁj 4ETNM+ * Frétaptiondime 451 'min

I(|M)I - yI }aceti c aci d net hyIy gster
A mixture of [3-(2-chlorosulfonylbenzyl)-5-fluoro-2-methylindol-1-yijacetic
acid methyl ester (0.078 g) and tetrahydrofuran (0.5 mL) was treated with 2.0 M
aqueous sodium hydroxide solution (1.0 mL), and the resuiting mixture was

stirred at room temperature for 20 hours. The mixture was acidified by the
addition of 2.0 M aqueous hydrochloric acid solution and concentrated under
reduced pressure. The residue was purified by preparative reverse-phase
HPLC, eluting with a mixture of acetonitrile and water (2:3 to 19:1 by volume) to
afford the title compound as a white solid (0.055 g).

'H NMR (DMSO-dg): 8 2.21 (s, 3H), 4.41 (s, 2H), 4.97 (s, 2H), 6.75 (dd, J
=25, 9.8 Hz, 1H), 6.82-6.89 (m, 2H), 7.02 (t, J = 7.3 Hz, 1H), 716 (d, J = 7.8



The title conpound was prepared by the nethod of
Preparati on 20c usi ng

[ 3- (2-chl orosul fonyl benzyl) - 5-fl uoro-2- et hyl i ndol -1 -
ylJacetic acid nethyl ester and N-nethylaniline. M
WOSI09/4%7&B (Met hod B): 481 (I\/H—|)t Ret ent i on RQW%O@O‘"W
mn. Preparation 21 b

 Fncih. 125001 cdid Hzadilh hesy 20U Sop. 707 82 LAE75 vz
]{Tﬁ:r.])f P%Y‘”QS AR, M ok 3; (et hy! phenyl suI farmyl ) benzyl

L(}acetl c acid net h%( % 9 and
t et r aHY@rBBIUFue) (Mpthpd Ay 453 MEHES %tantuw tfrﬂei R
aﬂk’é‘ﬁ n% spdislAubYslaGé wmmmemmmdop
mxture was stirred at roomtenperature

fﬂmdﬂﬁ&ﬁ:ﬁﬁ_ﬂ The mixture was acidified by the
addition of 2.0 M aqueous hydrochloric acid solution
an céntrated under reduced pressure. The residue
was™puml f=ed by preparative reverse-phase HPLC,
el uti ng »@iﬂ a mxture of acetonitrile and water (2:3

S vol une) to affordthetitle compound as
gl | gw solid (0.083 g). 'HNVR (DMSO-d6): 8 2.10
23 (s, 3H), 3.95 (s, 2H), 4.88 (s, 2H,
6.73 (dd°J- 2.5, 9.9 Hz, 1H), 6.82 (td, J =2.2, 9.1
Hp rephition @1&5 (6 di0rb-2-rretHyl-3H2-(méthiphedyitfagmey Dissdezyllindot-1-
7.(9 dd = 2.0, 7.9 Hz, 1 H. Ms ESI (+ve)
( m e8fH)' , Retention time 11.6 mn. WO
2009/ OTﬂJﬁt&a d?ﬁ’fdcﬁaa@w [18gdred by 4 Arthnt loé Peeparation 20c using

bt AR ony BBrGihet T g2 et Pyfac PRt heffy, ester

22@d Ndmpthglilisel f onyl pvri di ne- 3- car bal dehvde A

o e TS A e 00

copp
wa hat ed at 60C for 2 hours | Te m xture vvascool ed
t(ﬁﬁ%@gﬁ%—@&emerature diluted with ethyl acetate and
filter adnunm@gmsmmememyésn{z -{reethylghényissifamey bgnzyllindol-
c onn}g\g?t C|d %ét@)g ¥t (0 qggjg%'dqgirﬁwdﬁﬁﬁﬁnqmﬁ mL) was treated

ressure. The residu
Warithp 2,01 M odudspscopdiom bysiroride GREPh2OnmLy fRc dheygsulting

el ut %F&w%%&@re% ﬂdﬁéﬁ%rt@mﬁgrﬂg kh@rues. atvk @bk was amdlf ed

acef to afford the

c dayptha residiion f 2o M)\nqgeq:uq Mc@oqﬂonc agid\{plu ‘EED@J"%)CO n@ntrated
7. 8er rebdcddprestilire. Th8Festd RBwadBurdEll by Prépardtive rdidrse-phase

HPLC, eluting with a mixture of acetonitrile and water (2:3 to 1:9 by volume} to

w

afford the title compound as pale yellow solid (0.083 g).

THNMR (DMSO-dg): 8 2.10 (s, 3H), 3.23 (s, 3H), 3.95 (s, 2H), 4.88 (s,
2H), 6.73 (dd, J= 2.5, 9.9 Hz, 1H), 6.82 (id, J = 2.2, 9.1 Hz, 1H}, 6.85(d,J=74
Hz, 1H), 7.32 (m, 8H), 7.79 (dd, J = 2.0, 7.9 Hz, 1H).

MS: ESI (+ve) (Method A): 467 (M+H)", Retention time 11.6 min.



9.21 (s, 1 H), 10.92 (s, 1 H). Preparation 22b r5
fl uoro-3-(4-phenyl sul fonvl oyri di n-3-vi net hvl ) - 2- net hv
lindol- 1-vllacetic acid nethyl ester A m xture of

triethylsilane (5.1 g), trifluoroacetic acid
VU POYVTII28(i chi or oet hane (20 fib) at -10C was #4[2%1%13%)/004107

dropwi se wiwth a m xture of 4-

henyl sul f onyl ri di pe- 3-car,hal.,deh
? _E‘xan){'la!g 02 égtpyh!” i Hg-augo-;;‘dg- gggpyéﬂﬁogilﬁgblq-3-|y!methgl)-2-

estdthyiiichd dacafi€ a¢id?- di chl or oet hane (20 niL), and
theresulrtrng mxture was stirred at room

tenp ure for 20 hours. The mi xture was treated

Wi th j2ional triethylsilane (5.1 g) and

trifluaf tic acid (3.1 g), and stirred at room

t enper a for 3 hours and then at 50C for 20 hours.
i ure was diluted with dichioronethane, washed
urated aqueous sodi um hydrogen carbonate

sol uti o\%@nd dried over magnesium sulfate. The

sol vent was renoved under reduced pressure and the

[ S5 oiAE2 U Icheh ety ROlIne3-caltiitentdgr aphy o

silrca gel, eluting win a xture .01, C ope :

cthyl - Ameituecol Hoprogpameny ot fietbie B0 gf ige Abtimic

t rdcfERHikR saw (h.fml @i, ebpper (Btibdide (416 af) fand ol -methyl-Ripyirelidinone
(0]

E%%%Sg‘ggg @ggé&at %@"%OW W%r&é%[ I% ml)épfz\%g écg&éé 28 room

3Jteﬂaber§guz,2di(@ad &ith Bthyl 4cafte and fllerdq thrdugtt Celite. 2F)e filtrate
6. 25 =

8\gaq_éasrfdivlfh %ﬂa’%@ %rgﬁ%j g\?fr g%a@'ﬁl)eimr% %ﬂf@{egénd (i%:cer":t;ﬁgc} under...

(gredr}ceﬁ reBsife, Phe Ipsidie Was(purifidgd Dy7cdurpe  chitfpatography on
a,_\] = .6.I_|Z,_ 2 . 80 = 0 , . X

(18 g8, Sgngiya Myt Seoypfphesiry a3t accied (16140 61 by

1ﬁqc|f;¢rﬁgtle-a|&o(d4trem@y¢mpbdw q)wlb?viqﬂ{BE*\ﬂ)net hvl)-2-me

thviinaol -1 - cetl [ f

511 uoroNdi Ipfen CaRF o Myl B85 (o, A0 & 19,

neg.ayl(g’ng'l 10.9%{d aBgti c acid nmethyl ester (0.19 g)
and tetrahydrofuran (1.0 nL) was treated with 2.0 M

aqueous sodi um hydroxi de solution (3.0 nL), and the
r eprplatdtign M2kt UrEefluses-3gtipherysufonylpgidin: |
T

3 hours.. e mxture was acidified by the addition
ofiﬂ-@@&éﬁ@ég%@ﬂl%ﬁgqlochl oric acid solution, and the
resul t i AgmiRiuee iaditticthgisieme GOl geciritubregeetit |acidafd. o) tand 1,2-
afford the tifl e 0 - owy: i
(ousiorgetiany {aermEDIEG! 5 g ol Probleg Wi ¥ HRture of 4
2 Hpherfyiifolyipyrdinel3-cabakighyded(1.9), -fuor-2gneghylipdoly1-ylacetic
H, 6.78 (td, J,=.2.6, 9 3,1 7731 — i
4 g’c:ggpgth&lz?étir ‘%662 ggaé'lg ‘Eg !d?cyloloéﬁi%ne H(ZZ% g}(zﬁdan;}]t?hg resulting
(t mbdure WaSsfitzed 4t epm Enwerature for 3§ hows.1The mixigre was Yeated
H. .38 .7 = , . i i 3.1 1) Hind stirred at
Lol G o By b5 i st

me
10 rforitemperature for 3 hours and then at 50°C for 20 hours. The mixture was

indol-

diluted with dichloromethane, washed with saturated aqueous sodium hydrogen
carbonate solution and dried over magnesium suifate. The solvent was
removed under reduced pressure and the residue was purified by column
chromatography on silica gel, eluting with a mixture of cyclohexane and ethyl
acetate (1:0 to 0:1 by volume), followed by trituration with diethyl ether to afford

the title compound as a yellow powder (0.19 g).



Exanpl e 23:
f5-fluoro-3-f3-(pvridine-3-sul fonvl)thi ophen-2-vineth
yl'l-2- methvlindol-1-yilacetic acid N\ OSF S CH
\%25’691%%5@“ on 23a7

3-(pvridine-3-sul fonvl)thi oplgne- 2- car bal dehPCgGRMW004107
m xture of 3-chl orothi ophene- 2-car bal dehyde (O 16 9),
pyridin i£2a6id a9dzym gabi (4%33 991 aﬁﬁb s, 2H),

frdIRTEDCHT #5751, S (oo, 4228, A5 (6,24

di met hy eat ed at
h@.25 (ddnd 1 Rén 9 H1901¢1)f 6+81 :(dhdm 3.6, $rHa W)u?@%(dg FEFRY

d'd é‘H%h%M‘thgﬂ L £7 g 1-@2“2H§10ﬁ @ﬂ(tV\dj t—f? @HE)H HRE S5k el A% Hz,

hé" co anl c extract dried over

na‘{i;ﬁe&[)ﬁlﬁd S i 5@th!32 TiriheB. k%(svéﬁi Ws(dr emsvezutider

r Hﬁﬂy&{ I%ﬁ g%JrQ .3~ (ﬁ%hﬁﬁﬂsﬁlfb‘ﬁyﬁ;\lﬁdlﬁ-SQﬂ’fﬂ&ﬂVl‘f‘-@ rAéth@indol-1-
U009/ 077720

POIAGRRGERS 004107 45 ' H NVR (CDCI 3): 6 7.50-7.57 (m
2H), 7. 75 Sgﬁgmr& of- 2 Erlu%gd'g-’ 4—}3ﬂéﬂﬂsulfo%rlﬁﬁidﬁr—@?lrﬁéiﬂlyl)-z—

11-1) ) ,
1. raeth[zlmdpttfl-y acetlpra@‘glamgmybﬁstgrgfp 19 g) and tetrahydrofuran (1.0 mL)

{ ﬁ,réé ek 3W ﬂ132 9@1 quﬁbfh{%a%oﬁ%frﬂwdﬂd&é&mn(s% »ﬂuyreaﬁu the

cetic acid ester

i nesulting mxtmreuveasrgtr@ﬂ Iaérfé)rrc terapergture fof Bitiows: oB'a%W’%EUfe was
Czlé%hﬁe% gftt@ agtg]ﬁodfloﬁ 0%%&6%%9%%!6& Qmmso]utlah and the

reat opw se wth a mxture of (5
f | rgsuiting prestritgle; mpollgctyp)bgcfgqqt@ng@,ago[pethﬁwtleérgf@pund as a

(ﬁrﬁégelﬁﬁ«; &deﬁe%lg -car baI dehyde (0.075 _
o i 2 NMBADRERS 026 8 ORLLp, SFIAd 7L A2 S0P a1, 6.23 (6, J

mxw @ 3Aﬁ§ ﬁiiveae%cttdau -f@enb bqﬁﬁaqmwa@(&m 28 5h90rgz, 1H),

ture treated w th addi

t rT 6% KiyUgTﬁrlrl@c o), A6} Jan@ﬁ“?-f‘!"ﬂo?@ﬁ@&ﬁ @, ) B8.08 (s, 1H),
(Os%#% gqqqzst1|.|§r19cb1%,gom§1terrperature for 3 hours

hours. Xt ure

di | ut eoMﬁn Eﬁl {dw@)r{Nlﬁﬂ&?e%)ha?%(Mm)sMequﬂ'"éeai%P*&%'%d

aqE‘:‘?é?H leS 0Gigy M YA ISR EQvBaR-S-s b tAIbpNeH-2Uylvrehyl]-2-
gneS| um Su atl e. e solvent was renove
ummmm and the residue purified by

~er omat ography on silica gel, eluting with a
m xt ure_pf diethyl ether and ethyl acetate (1:0 to

0:1 by \{)'urre) followed by trituration with diethyl
ether to gffyord the title conmpound as a white solid
(O s"H NMR (CDCI 3): 6 2.26 (s, 3H), 3.72 (s,
3H), 3—(s, 2H), 4.77 (s, 2H), 6.67 (dd, J = 2.4,
6.9 ,'\\ZI—(M 6.83 (dt, J = 2.5, 9.0 Hz, 1H), 7.03

(dd, J 8.8 H, 1 H, 7.07 (d, J =5.7 H, 1

7. 39- 45(m2H),814818(m1H) 8.79
Preparation 23a 3-(pyridine-3 3-sulfonylithiophene-2-carbaldehyde

A mixture of 3-chlorothiophene-2-carbaldehyde (0.16 g), pyridine-3-
sulfinic acid sodium salt (0.30 g) and dimethyl sulfoxide (2.0 mL}) was heated at
80°C for 3 hours and then at 90°C for 3 hours. The mixture was diluted with

water, extracted with ethyl acetate and the combined organic extract was dried
over magnesium sulfate. The solvent was removed under reduced pressure to

afford the title compound as a grey solid (0.079 g).



(d, J =4.5 H, 1 H, 9.13 (s, 1 H). Preparation 23c:
{5-fluoro-3-13-(pyridine-3-sul fonyl)thi ophen-2-vl neth
vll-2- methylindol-1-vl)acetic acid A m xture of
{5-fl uoro-3-[3-(pyridine-3- sulfonyl)thlophen 2-

W 200907788t hyl | ndol - 1-yl ) acetic aci d nethyl 5%/52008’004107
(0.025 g) and tetrahydrofur&ﬁ (0.8 nmL) was treated
with 2.0 M agueous sodi um_hydr oxi de_sol utio

L)1 AHONVARG(CIDbLIE 788 T Py St S (B r o 608 1H),
GRS h g eg J“%F;p 9%561 Ty (s asgl e by

drochl oric aC|d
~3-sulforwiithiophe

ofeps ! X% =
CHEE: ﬂ%@l~$-:§§@ét’§ aﬁ:’(d ﬁw@ﬁgglé’é.‘?e?r dried over magnesi um

enoved under reduced

pr essuk mixtuee ehisiethylsilange(0.4% ), dvflitosepcrtie Aeidi @2qyq) and 1.2-
(%Qgér(?(e@la@y@r(}j n{’vgea t H@d(ﬁwﬁ)gmtgbddﬁ)%\nﬂsemltﬁ & ﬁ]ﬁ&drg of (5-

(@or@&bmethylg@o(gyl)mtlc geig o n"(qy@yl gster (®. Q§5 g’),g 3F(9ynqne—3—

Fguiﬂ)ﬁ‘gﬁ@ H}&he 2 carb%k’@h 590779 ﬁ&?@s@%@%@h ) )

43nd7tMo:esuu|mg (rmp( umyvasﬁiggd (a(gdoorg temger@turg fqr 20 hol_aLrs The

::gmxtlg %\gasgtre"a?ecf With ]adlgl)ﬁmneﬁ trﬁﬁhg(lﬂﬁne 0. 4’7_‘ gl afid tlﬂmarouéetlc]ac:d

(928 a), wwmreﬂ) at rgqm fempefpiure Fﬁert %M@na g msngaféon? for 20

E@@.PF' eI'h%4m|xture was dlluted with dlch{oromethane washed with saturated

{ uor o- (Pvridi ne- %Ifon(\!lgthlo hen

- aque;warewwtm hu%wqﬂ wa}%éﬁ goltiony ver jpagresium
Sg I#ath"dThQ gélwrﬁé %i?&{eﬁztﬂﬂiﬁr reduced prgssu&e and the residue

pvri di n-4-vl sul fany i ene- 2- car bal de
RO YO E ORI AIKGIS8) Siina IS Brfe of cithy
Cafhlapaﬁdi BthiyPadetdt: (#0do O tsge&drmhe)s fIbRsd B¢ tithtion with dtethyl

C was treated W|th3c:hlorot (1.3 g), and
tﬁ@ermﬁqrﬁlﬁgeﬁ'ﬁ%&qmpémw&gsetw ghg{b % ofh t enper at ur e

Caf?é"t%mmd t()tfzgt:la?Qs Mﬁr(es 3HIh® 78i(X {3H)e 4SS, 2H), 4.77 (ﬁ 2H),
artitioned between et acetate a t he
oﬁdﬁn(id@ PFatd, 6 nddhe BQ\A(‘?tthva% érggﬂ'\gza dﬂ)eﬁggg‘y J=42,
”%Qmﬁ@mv sohf@t &= 5.7He, B0l Y8017 4%en r2HD8 ad-aurai@n, 1H), 8.79
reduced pressure andﬁ_&e residue purified by colum

I

clid.oraf &diadhl): ¥4 & 11Mka gel, eluting with a nixture
Ofpr&ididondcepad:e  adiuoro-3-[3-(pyridine-3-sulfonylthiophen-2-yimethyll-2-

methylindol-1-yi}acetic acid

A mixture of {5-fluoro-3-[3-{pyridine-3-sulfonyl)thiophen-2-yimethyl]-2-
methylindol-1-yl}acetic acid methyl ester (0.025 g) and tetrahydrofuran (0.8 mL)
was treated with 2.0 M aqueous sodium hydroxide solution (0.5 mL), and the
resulting mixture was stirred at room temperature for 1 hour. The mixture was
acidified by the addition of 1.0 M aqueous hydrochloric acid solution, extracted
with ethyl acetate and the combined organic extract was dried over magnesium
sulfate. The solvent was removed under reduced pressure and the residue
triturated with diethy! ether to afford the title compound as a white solid (0.020
9).

'"H NMR (DMSO-dg): & 2.17 (s, 3H), 4.45 (s, 2H), 4.92 (s, 2H), 6.72 (dd, J
=25 9.8 Hz, 1H), 6.82 (td, 4 = 2.6, 9.1 Hz, 1H), 7.32 (dd, J = 4.4, 8.8 Hz, 1H),



petroleumether (1:9 to 3:2 by volune) to afford the
title conpound as yellowoil (1.3 g). 'HNWVR (CDCl 3)
S7 01 (m 2H), 7.16 (d, J = 5.0 Hz, 1H), 7.85 (did,

5.0 Hz, 1 H), 8.44 (d, Jz5.0l—|z,&l—&
%202&(077%18 111-1). Preparati %9 of 24b: P B20048/004107
{5- fluoro 2-met hyl - 3-13- (pvridi n-4-vl sul fanvl )t hi ophe

nﬂé@ﬁﬁ@”@% ! P d%a L VAP e LS, A% 6955 5 e ®P4PE 8B (aa, 4

myalgq?? 14+)ygqglg‘ﬁmh i) 120geehe s 2tigar bal dehydet gll 3

- yuor o eLic,.ac net hy

ester 1g: BS|tv ﬁh@’ﬁh%yé 2‘%58\“]‘3%%%‘8 {.((@5" - -1oc
egarhpleat ecan h{@ﬂmmtmmwm&
nfrét 1Tl uoroacetic %cid (2.4 nmL) and
11Mﬂﬂﬁ-ﬂgﬂ,| siﬂﬁé-ﬁ%mg—nu, and the resulting
m xt u was stirred at roomtenperature for 48 hours.
The ure was diluted wth dichloronethane, washed
wi th aguous sodi um bi carbonate sol ution and
concentr gt gd under reduced pressure. The residue was
ifi By col unm chr omat ogr aphy on silica gel,

with ethyl acetate to afford the title
conmpound as yell ow foam (2.4 g). WD 2009/ 077728

3H) ,

bar 242, : : 5
7.08 (ﬂ%lxtﬁre‘of& ﬂ’!er@aj)'ﬁ)pyfﬂme 1—1 b')é]) p?)ta%@ltﬁ'rﬂcarﬁona@@? g) and
Hz, . HP reparation .
oﬁlnpu@yl suifomde i10 mL) at 0°C’ was treated with 3-chlorothiophene-2-

{ %arfbhfd@ﬁfhez 1“@bmﬁnd9(hé %sﬁlﬁﬁg 'ndkt[l% \4a§§tﬁﬁeﬂ1at| r))bllﬁltérmberlature
Fgag:et | m?h )é ts

qugt%rlpugﬁ The mrxturew s partitione een yl acetate and water and
Syid H@aﬁmZpHmtafwés Wabed mm lwdtdﬂ a‘hdydr&w cﬁ\mnyhégnbsmwhmme
-2- Inethl in ol%#ﬁ%‘%_ aci t(ti%_@est ified b
( Ghetholpnbiat apeRvest B Rt ATt B Ge purified by
t %Sﬁrrﬁdcr%rﬂﬁwbﬁ@h\pﬁohfbllﬁaml ,eluiting with a mixture of ethyl acetate and
3-chl or ope

AL S 004 by '“"195180 tford e i PP grvgliow of
\/\@153@l)| rred at room tenper ature for 18 hours. The

m Xt ur e VVI th it _
3-chl o?%@l%@ﬁéﬁ)z%ggn d?t"[)o?igqa) and g'f ?g? (%‘] -
t qrp@rkEr BH)f 8/44%dhos5,0 HA teei) Mot 2use MRS partiti oned
beF}vveen_ethy __ta and saturafed aduequs sod,um

eg&maaﬂ@dmwaeémécld mggylaéssa fThe corrbl ned or gam C
t
Pnder Aoaiine o S0eE AR Ao RpB Ler BARSHARIT %Y. -
r Qﬁlb%h‘\ﬂﬁjlln@@lﬂ-ﬂ)ﬁdﬂdﬁ)ﬁcm oietingh ester (matg@ gndl3-dionoeethane
t th, a
i Bt e WA B LA MRl o tetpyiping 658 mb),

v Qﬁﬂumﬁaceﬁtu ratcidef2.4 mii) fand at,2-dishlopetipnep@d anl v @nd the resulting

Btye yvg? ErrgHPk Veaqrré&elﬁ:pie%ﬂg?@ fBPg%H%RQ Ui, mix ure was diluted
t hitht dithleropaathang) dvashed withl dqpeogo Isordiu(notne@ﬁoga)te solutlon and

concentrated under reduced pressure. The residue was purified by column

chromatography on silica gel, eluting with ethyl acetate fo afford the title

compound as yellow foam (2.4 g).



M5; ESI (+ve) (Method B): 459 (M+H) ", Retention tine
2.4 min. Preparation 24d:
{5-fluoro-2-nethyl-3-f3-(pvridine-4-sul fonyl)thi ophen

%2 %( nelhyl lindol -1-vl }acetic acid A m Xt urgepénaoosnosior
PrEr - 2- met hyl - 3- [ 3- (pyrjgdi ne- 4- sul fonyl) t hi ophen

-2- ylmethyl]indol-1-yl }acetic acid nethyl ester

W in 2 oRdRce ZE of#wy@r* eaanld e 25aks s, 2m.

ng)s1 @ad =tie zwslul PH)G.87i (i, WH), WaB (it 2HY, §cDeafddr dora.4, 9.5

L%g?ﬁbataébﬁaf@r sot 2 e 2Rl e SIRF 8 o o

S prdargidnangf  eaac e{f-hadred-retter3-I3e(guidite iophen-2-
The fes] due S purifje bly reparative HPLC,
e vimatindlingol-i-via onitrile and water

(1:19 po didturey up! lﬁﬁ&s)ord—b—maiwldr-[d (pyradint-#tylsefamyipioephen-2-

gw/e?gl%of- —yl}gcétlcfplcgmgé-nyi %gﬁ%%ng)dl lc]ro%%i;{a?e {2 mL}

Hat 04C Was tréafed drepwide witha golthﬂbn of 3rdhjordpegexylenzdic acid (0.16

17' (i)n ;?cb@%f(ﬁgthi’?—ﬁ %6)%]5“@ %E% ’theJ ?és:héinéqhiﬁdlée: ngsssfﬂ)éd at room

7 téfﬂ &rdturd foF 18 hodrsHzThelmidure Waé Bogledito O C=traated withGgdditional

P@W'@E%@g?‘m?ﬂié? aci:lgPOI\)équ%roao %l{l'[pe??Zt Ct ﬁé"(ﬁ’e,rastl;"e 4f2r51 hour.

( Nthe) mixtiiet @as i pantitione® tdeen mithybanatalie apd: saturated aqueous

Bt Sl TGP TR b T et of oo

OHcefatd’r €@y abmbined Sargardie gitiase obam deed kbt |snii@rra§ulﬂate and

iom%lag%s %u@deé?reﬁﬁcegn%rgé%@e ? a%nﬂb? "DESIE ﬁh‘lr ‘;ﬂ@’e 33|due was
Wi guhified miyx¢aluren ahreoatognaphy on@@mceaebomttr@ with 2 gyixiure of
f
S gﬂiﬁf mpﬁlé t}?llnt % and (e%r\ilﬁ agé @) (F'”I gggq?me% ol mh%ﬂ&erg" ication
Thﬁ/ preparatie reserse ghhsel HPbCr eiut’ng witiha mixturecacgtanitrile and water
t
© PP Ch Yo e omyel (P UGS Eorbeire s yello soiie (025 990

as a WMSEESIdie) (VOHRD B)) 45Pir d%et@rﬁloggwe 2.4 min.

pifiigh OPehAgNCS UsIrfBH ) Pekryilans: -

y
Pr épeitetlindel-Hellacetiaacid 2- chi oropyrl di ne- 3-car baI dehyde
and 3- chl QL QRANZ e SHlubR-EnRyiL 39 @hysRInead-Sulfonyl)thiophen-2-
yimethyllindol-1-yl}acetic acid methyl ester (0.026 g) and tetrahydrofuran (0.5
mL) was treated with 2.0 M aqueous sodium hydroxide solution (2.0 mL), and

the resulting mixture was stirred at room temperature for 3 hours. The mixture
was acidified by the addition of 2.0 M aqueous hydrochloric acid solution and
concentrated under reduced pressure. The residue was purified by preparative
HPLC, eluting with a mixture of acetonitrile and water (1:19 to 1:1 by volume) to
afford the title compound as yellow solid (0.015 g).

THNMR (CDCly) & 1.76 (s, 3H), 3.39 (d, J = 17.0 Hz, 1H), 439 (d, J =
17.7 Hz, 1H), 4.52 (d, J = 17.7 Hz, 1H), 4.56 (d, J = 17.0 Hz, 1H), 6.90 (m, 2H},
7.41(d, J = 5.3 Hz, 1H), 7.22 (m, 1H), 7.42 (dd, J = 8.3, 2.9 Hz, 1H), 749 (d, J =
5.3 Hz, 1H), 7.63 (dd, J = 8.7, 5.0 Hz, 1H}, 8.30 (m, 2H).



'H NMR (CDCI3): 5 7.40-7.56 (m 1H), 7.60-7.67 (m
2H), 7.92-7.96 (m 1 H), 8.02-8.04 (m 1 H), 8.40
(dd, J = 1.7, 7.9 Hz, 1 H, 8.71 (dd, J = 1.7, 4.6
mjémml%m%) 11.12 (d, J = 0.8 Hz, 11-1) Prel;talr(%jomwlm

{3-12-(3-chl orobenzenesul foﬁw ) pvrl di n- 3-vl net hyl | -

The 1 NS ESGUME RS T8 RPN "S?-“”

Fggml@gmn{al[e 8&d obenzenesulfon I r|d n-3-yimethyl]-5-fluoro-2-
- chl.or ob nze esyl.fonyl ) pyri di ne- 3- car bal dehyde
NEPLLYE lindol- 1 -yl)acetic acid nethyl

N
1

ester. ' H NWR (CDOI3): 8 2.30 (s, 3H), 3.77 (s, 3H).
4.63@ oH), 4.83 (s. 2H), 6.84 (dd. J = 2.3 9.5
He, o6.91 (dt, J = 2.5. 9.1 Hz, 11-1), 7.11 (dd,
J 54 3588 Hz, 1 H, 7.22 (dd, J = 4.6, 7.9 Hz, 1
M, 7.327)41 (m 1 H. 7.50-7.56 (m 1 H), 7.64

( 1.1, 2.0, 8.0 Hz, 1H), 7.94-7.98 (m 1H),

8 (m 1H), 8.31- 8. 33 (m 1 H. M. ESI (+ve)

. N .
(Met hod—gJ™ 487 (MtH)', Retention time 4.0 min. WO
2009/ 077628 PCT/ GB2008/ 004107 50 Preparati on 25d

{Igre c?lraQI 7 98401 oN&RRERRFHL liflY bR Sbitin kak- V! rret hV| | 5

£ 5T 2K sl beaehesEsWay baTere 39, 91 vgithans (45mL)
f%&%ggat)%d M@qﬁ%ﬁ)&ﬂﬁ(ygr %?Mnln} %geﬁ cﬁﬂio@afée(@?yi!)) 8&diGh sulfite

tetra ura vvastreat%gq
w3 thg)l aod Maéama@)m-)l anchthenieny! raq;m'wesvmwlr@ﬁ qty53¢ for 30

n?'rarwut&;n q‘hlel'}ﬁ tur Wé% tcbBied 'Tb ¥4dH Seriperatiitd Bh@ @oﬁdenfr@féﬂ‘ under

enperature Ol' our. he m xture was concentra

ed
uwdéped BERFSUER. piTBe gﬁl@%ﬁ@ﬁtm@fﬂﬁﬂ afihuethaeelits affory the tile

t Sl dsOPwii®d sdlia koMb gglueous hydrochloric acid
ut| on. The m xtu%?ev\ggeﬁtract ,_ W th et I

sat ur aﬁ?&hl@é&ﬁb&md%‘ﬁ%&ﬁﬂ QF’ Itﬁ@n@moutdf maem@mrwatsmg

over magnesi um sul fate

EabloTarHdeE- R eRGTYE 2 PP B AUE G J9Pliym sat

preparqf Nwm (CBER): 37 00258 (HPLﬂ;I) elauiw GFQ(rMVI 2#1') Z. 92 7 96 (m,
m xture acetonitrile and water

v@)Hhrﬁﬁqz'S@“dﬂ‘f Ay &4fb(dg; ¢ =gl Z-o?rﬁé’[}naHb§ bA (RH: t’é 1364‘} § Hz,
(QHPSI‘E? 1@)(d Ju%z(mﬁ? d5) 5 2.24 (s, 3H) 4.53 (s,

(7m 2,_5' he §t %ngorrl nd jvas aregareg b&ru]% mt-z'ilgqq)of F’fgpancm 1cSusmg
12-*@3-chMﬁabeﬁ%ne{smf@)ynbmm&cé«)baidﬂﬁde{ Md-5-fluoRe 2 emdthyindol-
{E’S yé)ﬁF?flcc?"? 'F‘?thé'%ﬁ?enesul fonvl ) pvri dl ne- 3-vl et hvl | -

- met hyl NMROGObEL): 61 2.36 &4, 1361) 28,7 (s, 3H), 4.63 (s, 2H), 4.83 (s, 2H),
6.84 (dd, J = 2.3, 9.5 Hz, 1H), 6.91 (dt, J = 2.5, 9.1 Hz, 1H), 7.11 (dd, J = 4.1,
8.8 Hz, 1H), 7.22 (dd, J = 4.6, 7.9 Hz, 1H), 7.37-7.41 (m, 1H), 7.50-7.56 (m, 1H),
7.64 (ddd, J = 1.1, 2.0, 8.0 Hz, 1H}, 7.94-7.98 (m, 1H), 8.05-8.06 (m, 1H), 8.31-
8.33 (m, 1H).

MS: ESI (+ve) (Method B): 487 (M+H)", Retention time 4.0 min.



/ 8110 ci H O Preparation 26a:
(5-chl oro-2-nethvlindol -1-vl)acetic acid nethyl ester
A m xture of (5-chloro-2-nmethylindol-I|-yl)acetic acid
ot assi um carbonate (100 g) and
‘tf"?t"g TR or mami de (220 k) was treated diGuGPUgs0407
with methyl bronpacetate (37 g), and the resulting

v Irﬂ@t Y fuoro-2-

%bmmmtmcmow hyI acet ate The aqueous Iayer

or qani PRl oo kg ohe m%%%%ni'ﬁbﬁ("‘d[* R tuoro-2-

sedihyinddiofljadeticsadidiinethy] edier @Hexgs)ransiotetremdmfutaat @.0 mbL)
d trat d
ke faarer it Mo ftRus AFUSE A Bl R ihon (0311 E), GHE the

2&@%6& HiRBr@as GB260 81 ol eThpetituts for dehagel Theimixtureywas

Borfeatr%t)eétqlfl[gfeebﬁéi)uge%pregé g%ﬁt?%ﬂg lp?t”?dét? Q(‘i ‘?J‘ﬁnlﬁ]thégddltlon
whi 0.8 Moadudo( hydiochlofit RIVR s(omﬂ6113)'t'h68rr®(tl38 was egrgcied with

%ﬂ%b%ﬁétaé’%ﬂﬂ 4\&37%341&%3 E%-FZC@ %@ﬁs&éﬂé&ugpa%}t%ﬁfeé %ﬁjeous

{ Eodtdirh aghoridie( Q}ltéthnermeindmdl dvanhagmesiudi adfage.v Thetselvent was

LTy Bt ke R Pl S ekl e B3 preparative

Prmwaiihase I-ZlELCI,seIn’@ng with a mixture of acetonitrile and water (1:19 to

RS R s g oot o

0] acetic aci

ester.'H wammsn@mg&)a 2.84 s, BH1)( 653 34)2H)34.92 (%, sZH)3$I)34 (dat, J

resbodasl v by i hine fy WS rdl (o oo

1=54 6884 Hizz 1HRH).43-8.480(n(, diH), J.67-1.76 (M4 181)-Z.82-7.8§) (m, 1H),

I i.on -
gegg,gf g%é BZ%g% %e‘lnegel ?’gnHﬁ 1*|gl)r1|3d1 ber 521Ut nmet hvl | -
3 met M8: |E&I<Q+ve;h-(Mbt}1adét) |4c73er"Ui)ARﬁe(ttlgﬂ &mef11.1 min.

JTOITYY) g
aﬂMﬂMan (1 3 rTL) was treated with 5.0 M
aqueous.. sodi um hydroxi de solution (1.7 nL), and the
resul t %m xture was stirred at 40C for 2 hours. The
m xture was acidified by the addition of 5.0 M
aqueous °hydirochl oric acid solution and extracted with
ethyl.  gcetrdte. The conbi ned organic extract was

R sodium sul fate and concentrated under
r edut®d \Eﬁessure The residue was purified by
pr epar at i

Preparation 26a: (5-chloro-2-methylindol-1-yl)acetic acid methyl ester
A mixture of (5-chloro-2-methylindol-1-yl)acetic acid (25 g}, potassium
carbonate (100 g) and N,N-dimethyiformamide (220 mL) was treated dropwise

with methyl bromoacetate (37 ¢), and the resulting mixture was stirred at 60°C
for 2 days. The mixture was cooled to room temperature and partitioned
between water and ethyl acetate. The aqueous layer was extracted with ethyl
acetate and the combined organic solution was washed with saturated aqueous
sodium chloride solution, dried over sodium sulfate and concentrated under

reduced pressure. The residue was purified by column chromatography on



rever se-phase HPLC, eluting with a m xture of
acetonitrile and water (2:3 to 9:1 by volune) to
afford the title conpound as a white solid (0.23 @g).
wdi'zdﬂ%ﬁﬁ'vsc}ds) 8 2.23 (s, 3H), 4.51 (s, Zl]éfIGBﬂJO@&MIO’)'
S, OO(de—22 8.7 Hz, 1 H, 7.08
—19Hz ,732744(m3|—|) 766(m2|—|) 776

ZEblca éelsglat(ugquﬁg% #ﬁ%tugé"&? dlgl?io&}e(tqérﬁ) Jnldép%'gg?eb& ‘?0 116|Z1 :0 by

HyoluimB) toEgiord theditle( ovBtphuel # a wills splid-27). Ret ent i on
tE'xZﬁpﬂ% M Rool 3009 07 4135 P FROIHAY o 2%, 10,
3713- 7((29 (rmlmi)oﬁgﬁz(énhsdlﬁldm\nll-b)pyrl dI ne- 3- y| nmet hvl t

saidthyﬂndnladt—g!}a_eeﬁﬁacﬂd MeIMeﬂemzenesulfonyl chlorl de |
2.5 i . :
i ur trE i SRS Lo wrsfiaed 19300 MR GL o eHeton 1 wsing

( 2-(Benzghesuiivnyhyiyeiding Brcathyldelyde t faadr egGHchiorm2-miethylindol-1-
m@@?cggg%gg"%nit for 30 mnutes. The m xture was
e

0 roo nperature and concentrated under

reducetH NMR&IIGI;;) B225 €513 e3.¥ags, t3H)t d15at(ed2), 188 (s, 2H),

it 9ol R ZaP A 1B e L B TS, 0

vathH)aG@lOc(ddtJ#Heﬁ ﬂcﬁlaiﬂcbi)d t he t|t| e conpound as a

I1 /Facktic add H) Preparatlon’27b 2

(2 Chl Rr O&?)gﬁr%ﬂe%lf” f néf\'l()rg\éd?%&%eﬁeg 89@%}&?5%%£ﬁethﬂ 3-

m xture o | of ob€nzenesul f'rnic aci
( eByligdqgl- 12yl}achlmaclpynettiylr&5t&ra(ﬂkjél glednddtetraByd@6fuggn EritimL)

gg\)égft%hedsmtﬁ %Xd ﬂf méé&ogga)ogw hD&%&ﬁQ soﬂhloﬂlgqg rfnf.)f ﬁd the

m xture omte
p &asuiting onisturd wasstinedvat 4¢°Cafod chnm oirb@rmmareewasrh@dlf ed by
I o i 4y g 0,
R 3 Mo SoL bt SRR Bllens v L
sac@a@t ed haq@m@mseds ofJania exirant iwks doedioven sodiningstifate and

OV&H cenftSiet Mneikt f'él‘que@ Bﬁessﬁ:@n 'ﬁ'\;ét r(eélﬁgg V\}égqﬁjrrlf SE By bR arative

pressure. € resi due was
c FeveragcRimsa il Greleting; vith @mlxtum?i oftach nwﬂ@ rand watsh (dideto 9:1

Ohy Gbilife) BESHRY Al RRIPbEMEas a white solid (0.23 g).

"H NMR (DMSO-ds): § 2.23 (s, 3H), 4.51 (s, 2H), 4.95 (s, 2H), 7.00 (dd, J
= 2.2, 8.7 Hz, 1H), 7.08 (d, J = 1.9 Hz, 1H), 7.32-7.44 (m, 3H), 7.66 (m, 2H),
7.76 (tt, J = 1.3, 7.5 Hz, 1H), 7.97 (dt, J = 1.6, 8.3 Hz, 2H), 8.33 (dd, J = 1.6, 4.5
Hz, 1H) 13.00 (br s, 1H).

MS: ESI (+ve) (Method A): 455 (M+H)", Retention time 10.6 min.



c

me) to afford the title conmpound
.089 g). "HNWR (CDCI3): 5 7.49
d, J 1H) 7.55-7.67 (m 3H), 8.39
dd, J , 1 H, 8.45 (dd, J—l
‘\(Lﬁ?““%t’“ﬂfzs 8.67 (dd, J = 1.7,.4.6 Hz, %T’é'(’)ﬁ?sm‘"m
0. 1 H. Preparatlosi‘?r270 {5f|uoro

TEO

. 71 {5-f _ |" EAzene u .
Sthefibadisidi ti(:(hc_i'tﬁ m_) trifluoroacetic acid
(W% 2 di chl oroet hane (3.0 nL) at -10C
was t ced dropwi se with a m xture of (5 WO
2009/ 28 PCT/ GB2008/ 004107 53

f1 uor 0-o2> thylindol-I-yl)acetic acid nmethyl ester
(0.070 -(2-

c enzenesul fonyl ) - pyri di ne- 3- car bal dehyde (0. 089
Q) , 2- dichl oroethane (6.0 nL), and the

resultl “hi xture was stirred at -10C for 15 ninutes
and then at roomtenperature for 4 hours. The m xture

W?’?ep% % rb%egra“ﬁtchlor&de(h%ﬁ’és%ﬁﬂcrﬁﬁﬁsom kgt with

[ t1on
and dr Aontixbyerof b ahlprpbeTFangB oY 64%\/&?% 99\&%'3 Hbrat3 (35

H%x ﬁ SOMeEFe BF AR sicaﬁdnétaez 0@$|sdaumm sulfite (3.0
urlfleo} urm chr omat ogr aphy ,.on si |
I"é@

Glatamdgwalet K17 mh)x 804 dhere B b bfRep g for 30
( erﬁ?tte?] 4hé ni¥tu¥PvERboled Eélfddﬁetenwatﬁtecatd concbytrated under

oo pressusBEEP WA S0 1 P 125s TRga I g frte

(%g}ﬁ& raté% %r%%r(?edu%éﬂ presdiffe( STheBHbsldde 6ﬁra$stnttmaped with
91 (dddd, J = 2. ﬁ; 812 8- ?

2|-Q)cet07ntqlg tq aﬁordjhetltjp gom%ou?dﬁz%a\%%e 501) % 94 d, J _

4.5, 7§ D)7547031(§m 1 721 4B HE, BHIT, 3474 (m, 1H),
751764 8. 29 dd, J = 1.3, 4.5 Hz, 1 H),
8. ZLGG(CEM,JEQ:Sﬂ 7.5Hz.18): 1 H). Preparation 27d7 {5

f PR aﬁcn{l g?b: 2- ridine-3-carbaldehyde

Enst hvl iAdoixture Vq:f) 3(5-‘5‘!9’%"%%’&‘;3#{\#\??{&13&‘.%5 cﬁlum sé|12'(0.55 Q), 2-
%H‘l rfine- &a%b&lae QqO8e)) 2A0 eEmsth RugXier (10imk)3vad heated

methlln 1 acetic agi,d, ne I
anat f ICaFWd?o Q‘Msan UY"FFZ’_ Was © QP[»:SaP égv}\f{tﬁﬁ%[a%qw and
I eaoﬂéwébh)’ﬁéml éhid ﬂﬁihlﬂrmmethéde 2 Tihd ,aquadug Hayer was
resutl m xture stir a
i st s aramaens, hd i HmeEd o8 OGP wed Washed
agiAR Yatubated aqﬁéwslhsndam nghlaodajsmlutmnadﬂbcbﬂwf sodin syliate and
di chl oromat hane. The co ne a
dr Feareptated el FPAYReP RTESSY dot%n@%as?dt {ugé%r'ﬁ@é by column
I edhyeRfatdyrsiiloresilichiel, redtingvathveastixiure iof eyl apptate and pentane
repara er,

Io ) ,tqea 210y é’@g‘\"?)%%? ?ﬁ %E% WJ‘& ﬁuH% 39% \NHtttehsoﬁd E)O .089 g).
VO' ure) 'y IMH {CDOL): 349 (dde cohﬁxdimdlzaﬁ-l)ai’ ﬁﬁ.mag émsm 8.39
(zaj(qld%%‘y(gg %1&%&8@219 =8 6 70ub S oy da 3t 91461z

1H), 11.20 (d, J = 0.8 Hz, 1H).

Preparation_27¢: {5-fluoro-3ﬂ-(2-chIorobenzenesulfonvl)pvridine-3-vlmethvl1—2—

methylindol-1-yliacetic acid methyl ester
A mixture of triethylsilane (0.76 mL), trifluoroacetic acid (0.61 mL) and
1,2-dichioroethane (3.0 mL) at -10°C was treated dropwise with a mixture of (5-




2.7, 9.3 Hz, 1 H), 7.05 (dd, J =2.7, 9.7 Hz, 1 H),
.35-7.47 (m 3H), 7.68 (dt, J = 1.4, 8.0 Hz, 2H)
76(dt J =16, 6.7H, 1H, 825 (dd. J =

H, 8.29 (dd, J = 1.7, 4.3 Hz,
VY%?““%’O”EFSH) VS ESI (+ve) (Bthod A): 473 (ﬁ?ﬁ%"%‘"m
Retention tinme 10.7 mn. 009/ 077728

P?{) %—g]%ﬁgétgh ]Z)G)r;i\%/?tlcExaa[% r%éthyi ester (0.070 g), 2-(2-

p%lomtfbrﬂeﬂesmlfmaﬁ)lwm:lm-ﬁ _tarbaldelyde (0.089 g) and 1,2
nepé%ic{.r e é% | hAC Ghdl G FdHhitingGmixfure dvasTstiteltt 0°C for 15

S-rhiaoee rmﬂ lihémait\rberﬁ tenapérptuse fdraﬂwqﬁyr The oixire pasgilgted with

yl acid,  nmeth honat
L dcufamanlen rind® il e Hifelly sod yprogen saporet
”Eﬁdlmbn mi elrled 20\&r gs)odlmmﬁa’@sulﬁ\enﬁ@\f%{ﬁl was gamgpgd under

t (1.
f %ggltuéeai rgl g%«gg% Me) @.Hk %ﬁwq‘? Jgﬁggwghfpggdﬁ%hy on silica
( e, @ntingawith ahalxtureasﬁethuhg:ahtgmd@qmegﬂ |4rtp£1 by volume).

6
s A AR 5 0ol 3ot
Wi fitle @tﬁgdunaaeaammte somﬁhbblg)l\n th saturated aqueous

o0 YRR SRSB4 P, 300 0806 2199804 0,20

r e@'mdddtr eSS Q4 205)6.8,t818 Hzegrmumgm@d f§ 2ct-byB. EblzuAt), 7.23

T Bpotaanth it 48 %’J&gw 57 A}, 9. 8.22

[ )=13 ABSf-larﬂ-il,BQO(tidtJekBoﬁhﬁdﬂmd S a pal e

N~

Prepar at | on

( ' -
5- MMt hyI sul fanyl pyri m di ne- 4- car box
ylic ac o i din-3-ylmethyl]-2-
L benzchautfrEhBBBEt i 2 tiatepspenaonyioyin e
yI neetiadindolreyljagkticc scidr n(eihy& Qj}eraﬂ ttéfl“ifblﬁ W8P uilath W was
gneg{?d) wHRS brlﬁ%&%éawgénbL 9 Mdr&&ﬁée%ﬁutibr\thﬂzumu, and the
n

I'de sol'uti o and the resultin ttied b
m xeswtmgwasturswas rtittediat ABEnior et Re mighre s ggidiied by

Th?la é&yé@ ot‘f‘@o ?\E%ﬁﬁ&ﬁsahf‘&*oém% acideshiaRe aieasioted with

e addition of e
by diahicibmshanec THe SOMGINeArPIGAS BxiAch g A ESbEom sufate
aceamgt FOn LRt d " deR dredBedd dedssums VWisd@dsiddd twas purified by
saturateq aqueous sodium chl oride sol)ﬂ on, tr %q d wat
ov @reparative reverse-phase HPLG, eluting with a mixture ot ‘acetoniirile ana water
(2:3 to 9:1 by volume) to afford the title compound as a white solid (0.10 g).

'H NMR (DMSO-dg): 3 2.28 (s, 3H), 4.54 (s, 2H), 4.96 (s, 2H), 6.85 (dt, J
=27, 9.3 Hz, 1H), 7.05 (dd, J = 2.7, 9.7 Hz, 1H), 7.35-7.47 (m, 3H), 7.68 (dt, J =
1.4, 8.0 Hz, 2H), 7.76 (dt, J = 1.6, 6.7 He, 1H), 8.25 (dd. J = 1.8, 7.9 Hz, 1H),
8.29 (dd, J = 1.7, 4.3 Hz, 1H), 12.95 (br s, 1H).

MS: ES! (+ve) (Method A): 473 (M+H)", Retention time 10.7 min.



magnesi um sul fate and concentrated under reduced
pressure to afford the title conpound as a pale
yellow solid (1.3 g). "HNWR (CDCI3): 8 .2.62 (s,

3 2-7.66 (m 3H), 8.02-8.05 (m 2H),
"‘_’Lﬂﬂmws ESI (+ve) (Method £): 311 (MrH)' dlfarplupas
time 2.4 min. IO 2009/ 077728 PCT/ GB2008/ 004107 55

vibyrimidin-4-
\/ WAY;

eMMoM ml‘ldcut:e aoiﬂ
5- benzinesul fonyl - 2- net hyl sul f anyl pyri m di ne- 4- car box

ylic zid (0.99 g), dichloronmethane (50 nlL) and

N, N-dirmeghyl formanmide (0.2 m-) was treated with

oxal yl < ide (0.83 nL), and the resulting reaction

' stirred at roomtenperature for two

\ e m xture was concentrated under reduced

e gpd the residue was dissolved in a mxture

of acetghitrile (20 nmL) and tetrahydrofuran (30 niL).

The mi xtute was cooled to - 78C and treated with a

2 PReg¥rsttinuig a0 B-tehzamg ulfonybmutinsulfdaylpyriridiNe-4-carboxylic acid

di msthyl?ormam de (1.6 nL). The mi xture was warned to
L2 hours, diluted with 1.0 M aqueous

hygr ochl aduee of 5-bra- Btmeihylaﬂfénplpmmdtneat-earbouydie acid methyl
redauc P SSur e. er
a1 (52 SlcmmenrentAe 4a e amaan 2 g sEateh e s
stwhli)ams tFaaeedfs?hmemt[cmrmmmbbmdzrcommuﬁla g) a_nd the
ur e to afford. the S C .
gy bR ot ) R ERRUR T e (B¥ foled to
J 4B°(§ ahdHilter@HkhrodgtB Gelite, The filttatd wds, dillitdd) with ethyl acetate,

7. 62 e 68¢ fg}”’?% %gag.%) §o @9@%{_@@'—“ ’caetoéﬁ%e(s%luti%n Bhd dried

3. ermnagnes}le |salfaete| Dhe 8@dent was removed under reduced pressure and

q éﬁ% 3%&8%—;?’ u{ﬁlun i gy @mm%%%ﬁl\gt%%}aﬂy ohMifla"§eit eh@hy Hith a

5-nhistube nfdicidstohfetirane-apd rethyh abefalef Aid/ oyt birivelimento afford the
l,),me ormet hane (100 nL) was

H ti‘ﬁt é%%g%%&%eéaleg)ﬁgaﬂ%ﬂ QH @(rjl nane (0. (72 %} zemd

t he r erBTEﬁgﬂn))(M&ﬁ@d\Eésfﬂﬁt MHHBa ngter@j@nftlmeg Mify

Tf];q_l FE%@L&M EBWbéﬁzlaﬁﬁuﬁgn;ﬂe?rrﬁéiggalg@n&fpﬁr g@@%ﬁé@@arboxﬂc acid

resi dueé waistupiraf f -benzepesitionyir2-weiyies @gﬂryamw!raﬁfi-carboxyhc
Si cllcf e‘ﬂ?I es@rﬁh{@ Mt Qtrﬁhﬂir&ﬁikﬂne(ﬂfmﬁy%Qtﬁ%é%ﬁamﬂfﬂ‘ﬂ oM

tate volune) to afford the
t |aqueoewﬁwundhsﬁi§owepapiet%| 2 dvib): | andothepregyiting ypiKfgre was
(Q@?eé)aéc ) mzbeﬁ‘ﬁ_abe(a'iure%'ép a‘I(I'70u54'T?re6|9nx(L|Tb v?dd)concentrated under
VBedwmd (Preas)irg; Ne hadiusiyd 1904 Pwh? adidare.; G Wk pguecus
2. r%d'f%c.rﬁioncpéﬁﬂas"oﬁhlbﬁrlanﬁsﬁxtracted with ethyl acetate The combined
benzenesul| f onvl - mst hvl sul f g{%&r 'II:'F 4-d¥,l m
etenéﬁqa):t was pRagdwith ﬁ@pqﬁq | aqliegp's §o Pl"l ide sglutiqn, dtied over
et BYheshith @Ulfate and concentrated under reduced pressure to afford the title
compound as a pale yellow solid (1.3 g).
"H NMR (CDCly): § .2.62 (s, 3H), 7.52-7.66 (m, 3H), 8.02-8.05 (m, 2H),
9.21 (s, TH).
MS: ESI (+ve) (Method B): 311 (M+H)*, Retention time 2.4 min.




The title conpound was prepared by the nethod of
Preparation |Ic using
5- benzenesul f onyl - 2- et hyl sul f anyl pyri m di ne- 4- car bal

vis booelerra93d (5-fl uoro-2- nethylindol - 1-yl) acegd®camigoosror
met hyl ester. 'H NMR (CDCl 3)55 8 2.20 (s, 3H), 2.23
(s, 34, 3.73 (s, 3H), 4.32 (s, 2H), 4.74 (s, 2H),
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resi dutd NMR (PDCIsf:ied. eag/(spBHpaif 34-7 60 (rre\BeH),sEQﬂwa(He(m, 2H),
t th,a mxture of acetonitrile and

W§¥2§<S<4ﬁ* 55193%‘%&*9 by volume) to afford the title

corrpoums Esl tirve) (Méthodh B): 295 QM&H) (Beﬁﬁﬁorgﬁme 218 vk

(0@ BetylinfolH-ylidbe acdthethyl sstr 3. 8.8 Hz, 1’ H),

The title compound was prepared by the method of Preparation 1¢ using
5-benzenesulfonyl-2-methylsulfanylpyrimidine-4-carbaldehyde and (5-fluoro-2-
methylindol-1-yl)acetic acid methy! ester.

"H NMR (CDCl): 8 2.20 (s, 3H), 2.23 (s, 3H), 3.73 (s, 3H), 4.32 (s, 2H),
4.74 (s, 2H), 6.55 (dd, J = 2.5, 9.6 Hz,1H), 6.81 (dd, J = 2.5, 9.1 Hz, 1H), 7.00



7.68 (m 2H), 7.79 (ft, J =1.1, 7.6 Hz, 1H), 8.07
(m 2H), 9.24 (s, 1H), 9.40 (s, 1 H). Ms: ESI (+ve)
(Method A): 440 (MtH)', Retention tinme 9.7 mn. WO

8 PCT/ GB2008/ 004107 57 Exanpl e 29,
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nmet hyl i ndol - 1-vl | acetic aci S110 oci s N H

OO 2, 8 R BT 537 SO0 20, T S4E76% (. 14 90399 (.

meHnyd.0@ollHIL- vi | acetic acid nethyl ester A m xture
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o IS ESE 4B ed g lbog D URERARE! e i 1.

d Pognairatenwp8h [3-(Sibetzenesulfonyb2-methylsulfanylpyrimidin-4-ylmethyl)-5-
chl orq; 2- JJ & X&aacetl c acid nethyl ester

( -2- n thiopheneal dehyde
(O 39 g)mlatwde df [ShiScremeemesutfor(yd-20methylsultanylpytimidin-4-yimethyl)-

o efiold-Bher AN Gyl BEETEMA oR0Th 23 WA Widhuaroruran

Wi(30h rrduyl aliats i toeradebd. with ft i) g esonie Il(thrﬁ fg)ircmm solution (0.93 mL),
tr I r t r a
; g'g{in % r{%%ir% gﬁj&lﬁ@e wié Jstlﬁ'eg’) ﬁrgg% f)%ﬁﬁ;a?&tblre féﬁj 1 B?ur The
winiktueeaas amrmnuqladmmdesmdumﬂ bredswgethe ijnateé to 4 bv the
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oS AP TLIRH Hhrc L ATERTpdbEyon o
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ue was pu umm chr omat ogr aphy '
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a f

Mhte% rtﬂrﬁgurggﬁ%%n dﬁ'ge QnJ\Q Sep(ﬁ/'ls P ébgof ?Wé 5"%?}\/% :IfBFdjthe title
B)COI‘TWWDCKW-I)(G“OVHF@Q"&(QQQ@ time 4.1 min. Prepar atl on
29b7  \s: ESI +ve[} {Method B): 486 (M+H)", Retention time 3.8 min.

f3 (3 enzen onv| thlophen 2-vl hy )-5-chl oro- 2-
: 5-bg lfgny pidisy-4-yimethyl)-5-fluoro-2-

[3,., t 7l 35]219 g{,é 9:5]&' t hi ophen 2-yl met hyI ) - 5-chl oro- 2-

i ndol - acetic acid nmeth ester
1 0 M Aquixbuie o}lijr_fﬁ taﬁﬂzenwfawlaéﬂg%v'av'faéw'pwmcsiIrhﬂ v;mefhvl
angfopd- matﬁiﬁmawtﬁgua(c%n@ abik) (omsg)swahsﬂ(@t mLPaAY water (12

terrperature m Xt ure was idified
wirtlh wagpirgatad ydhyBaney Nlckel 2800 (0.050 g), and the resultmg reaction

mixture was stirred at 60°C for 45 minutes. The mixture was filtered through
Celite and the filtrate was concentrated under reduced pressure. The residue
was purified by preparative reverse-phase HPLC, eluting with a mixture of
acetonitrile and water (1:19 to 49:1 by volume) to afford the title compound as an
off-white solid (0.058 g).

"H NMR (DMSO-ds): 8 2.09 (s, 3H), 4.35 (s, 2H), 4.87 (s, 2H), 6.40 (dd, J
= 2.5, 9.9 Hz, 1H), 8.78 (dd, J = 2.5, 9.2 Hz, 1H), 7.27 (dd, J = 4.3, 8.8 Hz, 1H),
7.68 (m, 2H), 7.79 (t, J = 1.1, 7.6 Hz, 1H), 8.07 {m, 2H), 9.24 (s, 1H), 9.40 (s,
1H).

MS: ESI (+ve) (Method A): 440 (M+H)", Retention time 9.7 min.



hydrochl oric acid solution and extracted wth ethyl

acetate. The conbined organic extract was dried

usi ng a phase separation cartridge and concentrat ed
uced pressure. The residue was purigfiedsiy 07

"@&5‘3%’&{7?%%3:;1“ on froma WO 2039/ 077728 pe 310041

PCT/ GB20081004107 58 mixture of pentane and ethyl

4 msthyindoR iyl ladeBBacisl

a 2H), 6.88 (d, J = 2.0 Hz, 1
H, 6.98 (dd, J = 2.0, 8.7 Hz, 1 H), 7.33 (s, 1 H),
7.35 (@ =5.5H, 1 H, 7.39 (d, J =5.5Hz, 1H),
7.61-7. én 2H), 7.69-7.74 (m 1H), 7.98-8.02 (m
2H) . MS: B8 (+ve) (Method A): 459 (M+H)', Retention
time 11.2 @ Exanpl e 30:
f%l-fl uor t hyl - 3-f 2- (et hyl - phenvi sul f armovl ) pyri d
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repar ation 30a: 2-phenvl sul fanmovl ni cotinic
acid net ester A mxture of 2-nmercaptonicotinic
acid nethyls ester (1.4 g), dichloronethane (50 ni)

gfi!eiaqus ok Ql Syl fhicd t Afhe -E%ﬁl%ro-Z-

Watheth i'mngped eed of 5 mnutes, and the
[t .m xt A tqQ,0 : ' 1
it o e, ot SdRielaRd ad 7 &) JfrRdithodi SbkOG.618) and

phfghoreéRand (0 anl) =i t20°C Avaroireatat airopyies evtham anixture of (5-
ani lin . . d t.h j i € aV D
Dk ke - LD BHEApb Qe DSk sfismisuptony 2
Nitiibphieheakiehfdd (@B2dg)arud tdichlorbethanea®Owak), warchdee resulting
w th saturated ague | NfL i
g el g e R bRy 008 el X hours.  The
SOhitné waa dreatedowiti additienal terldeiane (2.4 and tefpreagetic acid

Lai;sggﬂg%?g#@érg %tﬁ%&?%ﬁ?&ﬁ‘%rﬂb%rhﬁﬁé fN HouPNTRe MixtlrdvPastdiluted

oronmethane to arford the title L
c onifiosataratetl Sjugpus MliuEdydogen)cathanaisorplyion apgextracted with

o ShormyER, 128, g g, ox P o i syt
m aduepes sédigmptidaridessaldtiono giried e¥ar W@%éﬁ“@%@f‘ﬁﬁ’"centfa@d
es'Sne er diugeg)pressure. The residue was purified by column chromatography
on silica gel, eluting with a mixture of dichloromethane and ethyl acetate (1:0 to
0:1 by volume) to afford the title compound (0.55 g).
MS: ESI (+ve) {Method B). 474 (M+H)", Retention time 4.1 min.

Preparation 29b: [3-(3-benzenesulfonyithiophen-2-ylmethyl)-5-chiore-2-

methylindol-1-yllacetic acid

A mixture of [3-(3-benzenesulfonylthiophen-2-yimethyl)-5-chloro-2-
methylindol-1-yl] acetic acid methyl ester (0.47 g), 1.0 M aqueous lithium
hydroxide solution (2.0 mL) and tetrahydrofuran (2.0 ml.) was stirred at room

temperature for 1 hour. The mixture was acidified with 1.0 M aqueous
hydrochloric acid solution and extracted with ethyl acetate. The combined
organic exiract was dried using a phase separation cartridge and concentrated
under reduced pressure. The residue was purified by crystaliisation from a



acetonitrile (100 m-) and potassium carbonate (1.9
g) was treated with a m xture of nmethyl bromde (1.5
) and acetonitrile (6.0 nL), and the resulting
was stirred at room tenperature forpefteriosnosin?
Wﬂ%ﬁ?"é”“‘”ﬁPe m xture was concegtrated under reduced
pressure, triturated with dichl oronet hane and
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A mixture of 2-pheny|sulfamoylnlcotlmc acid methyl ester (1.8 q),
acetonitrile (100 mL) and potassium carbonate (1.2 g} was treated with a mixture
of methyl bromide (1.5 mL) and acetonitrile (6.0 mL), and the resulting mixture
was stirred at room temperature for 24 hours. The mixture was concentrated
under reduced pressure, triturated with dichloromethane and filtered. The filtrate



A m xture of

{5-fluoro-2-nethyl-3-[2-(nmet hyl phenyl sul fanoyl ) pyri di
n-3- ylnethyl]indol-1-yl}acetic acid nmethyl ester
wd&20hé08r28 1. 0 M aqueous sodi um hydroxi de sopest/GBI08/004107
(1.0 nL) and nethanol (10 nk9) was stirred at room
tenperature for 1.5 hours. The m xture was dil uted
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19/185 ]Eéi q+ve‘} (ﬁleﬂ‘nbg 35!7277](1\#3&4)*, Retention time 3.4 min.
Preparation  30e: {5-fluoro-2-methyl-3-[2-(methylphenylsulfamoyl)-pyridin-3-
yimethyl] indol-1-yl}acetic acid methyl ester

The title compound was prepared by the method of Preparation 29a

using (5-fluoro-2-methylindol-1-yl)acetic acid methyl ester and 3-formylpyridine-
2-sulfonic acid methylphenylamide.

MS: ESI (+ve) (Method B): 482 (M+H)", Retention time 4.2 min.
Preparation  30f: {5-fluoro-2-methyl-3-[2-(methyiphenyl-sulfamoyl)pyridin-3-

yimethyll indol-1-yi}acetic acid

A mixture of {5-fluoro-2-methyl-3-[2-(methylphenylsulfamoyl)pyridin-3-
yimethyilindol-1-yl}acetic acid methyl ester (0.14 g), 1.0 M aqueous sodium
hydroxide solution (1.0 mL) and methanocl (10 mL) was stired at room
temperature for 1.5 hours. The mixture was diluted with 1.0 M aqueous

hydrochloric acid solution and concentrated under reduced pressure. The



Preparati on 31b7

{5-chl oro-3-f3-(4-fl uorobenzenesul fonvl )t hi ophen- 2-vyi

rret hyl1-2 methyl-indol -1-yi}acetic acid nethyl ester
Z % ,; conpound was prepared by the methog-ptgieos004107
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lingttivlingolyt tiabetidacity 45 (. 3o b4 tp 1 0
7.53 ft, J = 8. 8 Hz, 2FD 8.15 (m 2H). Ms: ESI (+ve)
( Met ho, ) 478 (NMFD Retention tine 11.4 mn.
Exanpl 2015
hyl - 3-f 3- (pyri di ne- 2-sul fonyl ) t hi ophen- 2-
yl met hvl Lipdol - 1-yl | acetic acid o 0 8~cl S | ~\
paratlon 32a7 3
-2-sul fonvl)thi ophene-2-car bal dehvde A
%byri di ne-2-sul finate sodiumsalt (8.5 g),
3- br onot hiwophene- 2- car bal dehyde (6.5 g) and di net hyl

,J tHi u D Hénie%arbm@ﬁ
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ogen sol ution and satura
aqUMSLSAéthbnah"e Eirophasl seT i TRSIRICHD BN éf‘ded and the

% LW%SSH{ t&d &t 186 ﬁi?lféeﬁksurg\’asl' Heermﬁﬁé wé#’lS@:ﬂed to room
ed

pressure and the residu
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to afford the title conBcH 35,2
yelcarmmgm sqjutiqp apd glyed over magnesium sulfate. e solvent was

removed under reduced pressure and the residue was purified by column
chromatography on silica gel, eluting with a mixture of cyclohexane and ethy!
acetate (1:0 to 7:3 by volume) to afford the title compound (4.4 a).

'H NMR (DMSO-dg): 8 7.48-7.55 (m, 2H), 7.66 (d, J = 5.2 Hz, 1H), 8.18-
8.25 (m, 3H), 10.51 (d, J = 1.2 Hz, 1H)
Preparation 31b: {5-chlorg-3-[3-(4-fluorobenzenesulfonyhthiophen-2-yimethyl]-2-

methyl-indol-1-yl}acetic acid methy| ester
The title compound was prepared by the method of Preparation 29a

using 3—(4-fluorobenzenesuIfonyI)thiophene—2-carbaldehyde and (5-chloro-2-

methylindol-1-yl) acetic acid methyl ester.
MS: ESI (+ve) (Method B): 492 (M+H)", Retention time 4.3 min.



"H NMR (CDCI3): 8 7.52 (ddd, J = 0.8, 4.7, 7.7 Hz,
1H) 7.58 (d, J =5.2 Hz, 1 H), 7.69 (dd, J = 1.0,
Hz,lH) 7.98 (dt, J = 1.7, 7.8 Hz, 1 H), 8.23
Hz 1 , 8.70 (d, J = 4.7 Hz,
\n%biopw?'fam J = HzH)l H . 2009 1077728 Pe1/dB20081004107
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removed under reduced pressure to afford the title compound a pale brown solid
(0.64 g).

MS: ESI {(+ve) (Method B): 251 (M+H)", Retention time 2.4 min.
Preparation 33d: 2-(pyrimidine-5-sulfonyl)benzaldehyde

The title compound was prepared by the method of Preparation 30d
using [2-(pyrimidine-5-sulfonyl)phenyilmethanol.

MS: ESI (+ve) (Method B): 247 (M-H)", Retention time 2.6 min.
Preparation 33e: {5-fluoro-2-methyl-3-[2-(pyrimidine-5-sulfonyl)benzyllindol-1-yl}

acetic acid methyl ester
A mixture of (5-chloro-2-methylindol-1-yl)acetic acid methyl ester (0.50 g},

2-{pyrimidine-5-sulfonyl)benzaldehyde (0.35 g) and dichloroethane (50 mL) at -
70°C was treated sequentially with triethylsilane (2.5 g) and trifluoroacetic acid
(0.81 g), and the resulting mixture was stirred at -70°C for 1 hour. The mixture
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A mixture of 4-methyl-5-chlorothiazole (2.8 g), carbon tetrachtoride (100
mL), N-bromosuccinimide (4.9 g) and dibenzoyl peroxide (0.25 g) was heated at
reflux for 3 hours. The mixture was cooled to room temperature, filtered and the

filtrate concentrated under reduced pressure to afford the title compound as a
red oil (4.4 9).

Preparation 34b; 5-chlorothiazole-4-carbaldehyde
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(44 g) and acetonitrile (100 mL) at 0°C, was treated portion wise with N-



indol -1-yl}acetic acid QNO 9 O N Fe N 1 ,0H O
WD 2009/ 077728 PCT/ GB2008/ 004107 66 Preparati on 35a:
5- (pyridi ne-2-sul fonyl)thi azol e-4- car bal dehyde The

ound was prepared by the nethod of
@%062?79 2{&2 n 5a using PCT/GB2008/004107

65
5-chl oro-t hi azol e- 4- car bal dehyde and

p?\ﬁe ']%Eﬁg'f‘?'ﬁ'g 5&;} Mz}_ﬁ%}) dﬂﬁf-’g‘lﬁtj@gﬁﬁb? mlkﬁre E«rgk sﬁlﬁé‘(?)at room

Pteammraitlleo‘nr 3% hours. The mixture was filtered through hyﬂo and the filtrate

Hl‘i)t{eﬁtr%fe Ia% [e%'uF: Gl éfé\égun‘g' ?re§|H+|15§ Qay |p)JFﬂdatﬁPéo'[umn

etic aCI ester
tclnlbmattlgfmlhyrm siica peb@m@g with a Haixtwee B awéi@hexane and ethyl

P I d
(ERRET1I0 3£ bl Sl to pord the e compound as p e sold (1.1
agd 5-(pyridi ne-2- su Ifonyl)th
i azol er h E V. (Method B): 460
(MtH) ' #ﬂﬁjﬁa@%ﬁ ?lgevrrrél (gsg-l)m% 6(@ ‘Fﬂ paration 35c:
fBrédamioo-szen‘bbh tenBsylf aidehfydmv| ) t hi azol -

)

4- y| |tb Y‘i d&g-g&%%d \Mész ﬁr%g ? Q m-g?ﬁoot 6ftF|’r§B§r9H@rPS‘z5‘gsmg

748 ()3

was pr par at | 2
{5- uhlanmmazaemawaldan{d@ dnpmhedvlﬁldﬁmc gcitl sediym) saffi az oI

YA ?et “g%;eésgus; aﬁ'ﬁ%ai%eijw 29, 46‘89? '?¥£%eﬁhj 58%7 ?‘11 (m,

28)), H9FE, (H), 10243)(s, THILO (dd, J = 4. 4 8.8 H,

7 62 (9%95@1 gl-é;ehpﬁetllm?_é) 2&43@ kf@_rgloﬁ&%%gg _ (m

HP__MattdESSMUﬂv’(é}b
9 3 é‘g%é
f benzyl )-5-fluoro-2-nethylindol -
- vI I a&’he titte agmplou@d was prepsreddyy the mathaHof Byeparation 1c usmg
(5-fluoro-2-methylindol-1-yl)acetic acid methyl ester and 5-

benzenesulfonylthiazole-4-carbaidehyde in dichloromethane.
Preparation 34e: [3-(5-benzenesulfonylthiazol-4-yimethyl)-5-fluoro-2-methylindol-

1-yl] acetic acid

The title compound was prepared by the method of Preparation 29b
using [3-(5-benzenesulfonylthiazol-4-ylimethyl)-5-fluore-2-methylindol-1-yllacetic
acid methyl ester.

'H NMR (DMSO-dg): 3 2.16 (s, 3H), 4.28 (s, 2H), 4.29 (s, 2H), 6.67 (dt, J
=25 9.1 Hz, 1H), 6.75 (dd, J = 2.5, 10.3 Hz, 1H), 7.07 (dd, J = 4.5, 8.8 Hz, 1H),
7.56-7.63 (m, 2H), 7.65-7.71 (m, 2H), 7.88-7.93 (m, 2H), 9.23 (s, 1H).

MS: ESI (+ve) (Method A): 445 (M+H)", Retention time 10.4 min.
Example 35: {5-fluoro-2-methyl-3-[5-(pyridine-2-sulfonylthiazol-4-yimethyl]

indol-1-yl}acetic acid
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a cream so

(M\ 36:2 od3{Zb nesylfenyl nz =f- ugﬁgg-me;ﬁviindold-
de:2.6,7.3Hz,1H) 6.81 (dt, J =
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Preparation 36a; [3-{2-benzenesulfonylbenzyl)-5-fluoro-2-methylindol-1-yl]acetic

acid methyl ester
A mixture of triethylsilane (0.71 g), trifluoroacetic acid (0.53 g) and 1,2-

dichloroethane (2.0 mL) at -10°C was treated dropwise with a mixture of (5-
fluoro-2-methylindol-1-yl)acetic  acid methyl ester (0.091 g¢g), 2-
benzenesulfonylbenzaldehyde {0.12 g) and 1,2-dichloroethane (3.0 mL), and the
resulting mixture was stired at -10°C for 15 minutes and then at room
temperature for 2 hours. The mixture was diluted with dichloromethane, washed
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The title conpound was prepared by the nethod of
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‘QOB‘BWG 88 et hyl t hi ophene- 2- ar bal dehvde and FCT/GB2008/004107
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i cﬁ%ﬂ&lahé‘%li &cmdrbﬁéﬂﬁbhé (2qi ® 0Bty lolemkeio lfad the title
titl'e conpound was prepar% )by t he net hod of

Peerpeewid ana solguriessigyg! (O

3- benzmewt%yl(méihmaamstromepum*enetezﬁlmnmmnwe
and(5f|uoro I 2 et| aC{d.rBte

e 24 rat[ N Up '.- hA ’- ) ? ,‘ 0 I aCEtIC

48.1(8 2H) 478 (s' 2H)' 6. 65 (dd ) = 2 9.4
(m 2,_5";\') myxtgrg 7og6[3(-(% beonzgﬂesulifogy}'_g@zgli'g)fMoroz’%rne?handol -1-

Eg%l@tdcﬁ‘maﬁﬁl dsier(@. 17I %)htetraﬂydrofuran (3.0 mL) and methanol (1.5
esu v i 0 t h I
IR R TR
W%ﬁa gafsgﬂﬁ Qﬁixfw? }'Nﬁ@ st‘tﬁéd‘lﬂdroeﬁ} ﬂéqurm@aatabl fon2 2@brs. UBlenmixture
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f|W?§r%=' fiec, By g et & J';E] Bl Rt %!E%R?F‘E QspNisi (1.5
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T;ﬁz 6t Eslemwhei 13881 I, S+ QCH 9. QHEEIFD%B .89 (m, 1H), 7.33 (dd, J = 4.3,
met hy ri
251 iz g0 -0 SH 167 0 eARch 88 PR s (2 828
1H), 12.99 (br s, 1H).
MS: ESI (+ve) (Method A): 438 (M+H)", Retention time 11.0 min.
MS: ESI (+ve) (Method B): 438 (M+H)", Retention time 3.8 min.
Example 37: [3-(3-henzenesulfonyl-5-methylthiophen-2-yImethyl)-5-fluoro-

2-methyvlindol-1-yllacetic acid

Preparation 37a: 3-henzenesulfonyi-5-methylthiophene-2-carbaldehyde

The title compound was prepared by the method of Preparation 7a using
3-bromo-5-methylthiophene-2-carbaldehyde and phenylsulfinic acid sodium sait.

H NMR (CDClg): § 252 (d, J = 1.0 Hz, 3H), 7.17 (d, J = 1.0 Hz, 1H),
7.53-7.68 (m,.3 H), 7.94-7.99 (m, 2H), 10.55 (s, 1H).



FNOH O Preparation 38a7 5 nethyl 3

(pyri di ne-2-sul fonvl)thi ophene-2-car bal dehyde The

title conpound was prepared by the nethod of

"E‘SE‘B .?,tdgon 7a using PCT/GB2008/004107
rono- 5- net hyl t hi ophene- 2ggar bal dehyde and

pyridine-2-sulfinate sodium salt. '"H NVR (DMSO- d6):

Hnethylingb)-1- ic(agitimethytesters 1.7, 4.7 Hz, 1 H),

10. 58 % o ?é@pggﬁqpa%/ BEP4RA RCTHERRARG QP FHoaratih 202

Pr epar ati on

mﬁtmg/ | 3-BehZenestitionyl-§- mqiyylihmphgu%@:aﬂfa(lgﬁhyji? h ,ag?) h s flupro-2-

id nmethyl ester A
%F%JOI' 'yﬁgb?qlcué/odg& @%%t ﬁst?flcndol yI aceti g aﬁl (g

met hyl‘l-esm (GDCHBES 2526 (5, SH) 3.74 (s, 31—?3 238%) 212478 (s, 2n),

n nyL htzi n qALbes dah2H

VBES(BR071 2 e e (B R PR R TR e
tlmath(iﬁ@W) SOTBOR (@, 80)-ution of triethylsilane

(@ 463 q. l:, o /) -5-fluoro-2-
dic ' ] eresutlng m xt ure

Wadiet mdcﬂe em tenperature for 1 hour and then

at d HSs gthed dfoPreparation 29b
terrperi%?@eand addi t ongréﬁaﬁqeg?aﬁe% P

[si]
amdingri f | uor od&@bgnmgultwy@—gpthéhébﬁ%ggd{m%thyj?% -figoro-2-
d at t t
¢ el St S TRIMREEL 1 oney “berneen.
di chl oFHMRdmms)satma@(wkaqaam SEUAM Ty dbohA? &
| —
t%gﬁoé‘gﬁqdcﬁo 45! 88 a1 P RGBS, YE0S, 90MA7 Aclr 08¢ ) = 1.3

'Se Was ver ﬁnesn um.s

f
ardk, e BB r(dd.ed =uhdeB.Orkzl (dBd 7§ LM, 2Hhd - %E%E@ 1H),

|f| H by col um chromat ography on silica gel,
oI RES A A

m xture of | ohexane and et
ac et at Mg ES] (tee)dMettiog Moﬁ%éﬂ*"ﬂ)o- E\FﬁeBV‘H‘ e 11 %t"l"‘@
a0:DB0 i

; (s 2H)
: {ol-dyviiacetieacid = > 5 9.0, 1H), 6.95 (dd,
J = 2. 95HZ 11 1) 7.04-7.08 (m 2H), 7.50-7.54
(m 1@ 7.95 (dt, J = 1.7, 7.7 Hz, 1 H), 8.19 (dt,

J = .0;?7.9, Hz, 1 H), 8.78-8.81 (m 1 H). M ESI
(+ve) (Keytpd B): 473 (MkH)' , Retention tine 3.9
mn ion 38c7 f5 fluoro 2

met 5-net hyl - 3- (pyri di ne- 2-sul fonvl )t hi ophen-

Iﬁl«m ndol - 1-vl }acetic acid

Preparation 38a. 5—methvl—3-(nvridine-2-suIfonvl)thiophene—z-carbaldehvde
The title compound was prepared by the method of Preparation 7a using
3-bromo-5—methylthiophene—Z-carbaldehyde and pyridine-2-sulfinate  sodium

salt.
"H NMR (DMSO-dg): & 2.54 (d, J = 1.0 Hz, 3H), 7.49-7.53 (m, 1H), 7.97

(td, J = 1.7, 7.8, Hz, 1H), 8.21 (dt, J=1.0,7.9, Hz, 1H), 8.70 (ddd, J = 0.9, 1.7,
4.7 Hz, 1H), 10.58 (s, 1 H).



The title conpound was prepared by the nethod of
Preparation 29b wusing

5-fl uoro-2-net hyl - 3-[ 5- net hyl - 3- (pyri di ne- 2-sul f onyl)

t hi ophen-2- ylnmethyl]indol-1-yl}acetic acid net Xl

VR 209P/077738 NMR (DVSO-d6): 8 2. 25 (s, 3H), 2. 2RTgb0§s/ae4107
1.1 Hz, 3H) 4.50 (s, 2I—|), 63 95 (s, 2 H, 6.86 (dd,

J = ; ] ,4, 10 1
pethyl-3 ethyl-Z4pyridipe-2;sulfoy

7 9 HA nﬂxtn&[}e_ofgs ﬂgor(-%]—@@thyjmdol—bﬂ)gcetp apcgd wef;hy,_ﬁsterl&»_aSQ a),

oGl RSB o o e o

Fotiahipiceti@ae (1.5 mL) at 0°C was freate opwise wnZ a solution of

fﬁ%&% |$3e2%agcf BYArictifigoroany agid d(b 2oy Inpanbhldrdetr&ne (1.0 mb),

1-Yl1l acetic aci
()rhd ﬂ\eﬁeelpm;;aﬂx@ﬁemﬁtlrred at room temperature H\I ri (Rour ancF then at

2sbRNEI Rdu: (ﬁ{é Hﬁ}tmé' Gad B6Didd & mmeﬁﬂe;amﬁaJhﬁcaMﬂonar

} hicotinic acid thyl ester A mxtu

2 trigkreyteyiane (2 bgbymdﬂrtﬂ@@roafs%ﬂc@&ldo(1 rﬁgﬁ)ﬁfgﬁffe ggﬁgq and the fesulting
n-HﬁFl%' Wac's n%ﬂyelt %ém |tél‘ﬁbéf§tu(elf09 1MHobir. aﬂlﬁb mixture was partitioned
di'c

orome ane C was treated w ste
( between mmrpmeﬂannoamtwredcmwva e°'°ﬁ"6"b'7V4F899" g3rgon
t Iggluﬂ@r?u%la a@b%‘Wr@ \é’%&ate‘élt arid 9@ Gyanioghase was dried over

erature over nig m Xt ur S cool e
t megnesumgulfateAT Qqnéﬁ%ltrat?‘% HRdREFFAHeER PRSP HE SQWS? ﬁ“‘? was
Lbhﬂgénﬂ%m(&lﬁ'ﬁn f@rbromtﬁt%@ra%hy réredilied gef, oelmémgaméthr atmrxeure of
he m xture conge ed .undey,
r@ﬂd@h@(a"pr e AP Rl TP 008 RSB ochrgy! the tte
¥ (%graphy on silica gel, eluting W|tha
m xt ur di chl or onet hane y, (9:
1: 0 byefH\NMBrf@PCtla} &P L0(E %"ﬁegtz%t(ﬁ'e conﬁorb‘jﬂdg‘g %.(%039")‘).' 463
Ef% 9?6%3)&1) %. sf)gﬁ?J Q. 236 d.0) 119HB.950(d8 74 8. 08, L fnHz, 1H),
7 £l Podte gy, 375 iy gl -
7 7.64-7.08dmy BH) -7734551 (ﬂi‘M 7
. 14h7 trﬁ’ﬁﬁg%;ﬁg}sﬂmﬂmw 72-8.76 ((jm 1 H. y
repara I on pyLidin I C
aci d phépyESIATve) t(M gﬁéﬁ%ﬁ) gpﬁ]etffﬁé ?] arﬁnﬂd .
Preparation 38c: {5-fluoro-2-methyl-3- [5-methyl- 3—(pvr|dlne-2 sulfonylthiophen-
2-yimethyllindot-1-yl}acetic acid
The title compound was prepared by the method of Preparation 28b
using 5-ﬂuoro-2—methyI-3—[5—methyl—3-(pyridine-z-suIfonyl)thiophen-z-
yimethyllindot-1-yijacetic acid methy! ester.
H NMR (DMSO-dg): 8 2.25 (s, 3H), 2.26 (d, J = 1.1 Hz, 3H), 4.50 (s, 2H),
4.95 (s, 2 H), 6.86 (dd, J = 2.5, 9.1 Hz, 1H), 6.90 (dd, J = 2.4, 10.1 Hz, 1H), 7.02
(d, J = 1.3 Hz, 1H), 7.35 (dd, J = 4.4, 8.8 Hz, 1 H), 7.76 (ddd, J = 1.3, 4.7, 7.5
Hz, 1H), 8.17 (td, J = 1.7, 7.6 Hz, 1H), 8.23 (dt, J = 1.1, 7.9 Hz, 1H}, 8.79 (ddd, J
=0.9, 1.7, 4.7 Hz, 1H).
MS: ESI (+ve) (Method A): 459 (M+H)", Retention time 10.4 min.




The title conpound was prepared by the nethod of
Preparati on 30c using

(2-{phenyl -[2-(trinethylsil anyl)et hoxynet hyl | sul f anmoy
WQ mogeni2si ¢ acid nethyl ester. ' H NVR ( COCIET/GIB008/004107
0.00-0.04 (m 9H), 0.91-0.99%m 2H), 2.74 (t, J =

7.1 Hz, 1 H, 3.79-3.85 (m 2H), 4.79 (d, J = 7.1 Hz,_
ZWM%&M@MMMM
4.7 (dd, J =1.6, 7.8 Hz, 1 H),
8!

ndol-1-yl] SceGabiG ;) "1 H). WD 2009/ 077728
PCT/GB /004107 71 Preparati on 39c:
3-for ri di ne-2-sul fonic acid

phenyl pR-4trimethylsilanyl) ethoxynethyllamn de The
und was prepared by the nmethod of

Pr epar aj-#Qny 30d usi ng

yret hyl pyri di ne-2-sul fonic acid

- trlnethyIS|IanyI) et hoxynethyl] amde. 'H

NVR ( 5000003(m 9H), 0.89-0.97 (m 2H),
3. 76- 3. 534(s 2H), 7.28-7.36 (m 5H),
! 64 : \ § 12 ne "lgn { tfoo rﬁefﬁlsuﬁfﬂﬁ‘\o Y nicotinic

1@cﬂ&n§tdyl esten: 0. 8 Hz 1 Pr epar atl on 39d7
[5-l uar P‘?‘" lhﬁ-azg E%rfﬁﬂ&ﬂﬁ(:hét%cf a&ayrh@mw &Ktér BV Igien, N-

thvl)i YI°C acl ester’ A m xt ur&
ofdiisorirepysthgammead (93]1&) ang dlchlprqmqjm%%t& Cowag: jrgated with 2-

(ngﬁig%@‘%'}’@&‘%@@ew‘ %%‘?ﬁgi(tﬂ%ﬂ rht), nér)d e rebbfingasixture was

Wth a mxture o - o
f ctirmpdt pyroqm temyeraturer ovarpighki the m|xture was cooled to 0°C, treated

p*wm/ g&@ &L—f' @&wuﬁwp&ﬂu&mmxaﬂmdewolmm 2h@. fifred at

ndol acetic aC|
esroem tempgattgp fer8 hoerScth be Mi{'%waf FENGRMtra %ﬁ"%éeduced

é'éstu'nﬂgn HéEﬁué\@fassddrfﬁé@@y%bluhﬁpéﬁromﬁlmﬁpaylm&mca gel,
er ni e mxture was concent under &S dyced) by

prei@tmgr with zn dnixiyee 0f Jiehieromgthane s \% ohexane
di GhlrRd) e BkERNRe tuﬂéﬂ&:ﬁ%aﬁwar?e\ws washed with

sat ur at ed aqueous sodi um h dro car a
i e a6 G0 e S50 CBHO s (et a2 (m,
C8@s5 it Ué 83 (d, Qﬁ)fﬁs#% m@%H) Pus3 fdaady .9 @l mes Hz,

ch fhat o ra_‘g on sililca elutlng wth a mxture
of1H)d7éﬁf709 %t"lﬁﬁn%n‘@y@ é)(‘é ethyl acetate and

) jridli siiEgnit O akcfdor dphenyl[2-
?ﬁ%‘&? ] ESI (+ve) (Method
B) {trimethyISNAny N i | me 3.9 min. Preparation

39€:  The title compound was prepared by the method of Preparatlon 30c using

E ﬁ(ﬂf {lpgg&&&ghgmqqhylsgﬂg@bp@lgggﬁ%tkﬂfﬂf Eﬁﬂé‘ﬁ% 1nlc 'acid meth{ﬂ%ster

(5-fluojq W )- $0(00-R04 (] s, hmuybwm 2234 (t, J = 7.1
l)ggaﬂ@l @17%?;8@5@,@ Ak @ FE A B s €24 7 aa m

5H), 7.50 (dd, J = 4.7, 7.8 Hz, 1H), 7.94 (dd, J = 1.6, 7.8 Hz, 1H), 8.6 (dd, J =

1.7, 4.7 Hz, 1H).



hydr oxi de solution (0.50 nL) and nethanol (10 nlL) was
stirred at room tenperature for 3 hours. The m xture
was concentrated under reduced pressure and the
WealE s diluted with 1.0 M aqueous hydr oBEI/GPFA§8/004107
acid solution. The resultify precipitate was

collected by filtration and purified by preparative
rRrepdratonhase  I3Hofnylpyridiierdysuifanic aacid x phenyl[d{trimethylsilanyl)

aqetonl ride.and water (3:7 to 9:1 by volune) to
W@M—ﬂ%ﬁ %9 e conmpound (0.020 g). WO 2009/ 077728
PCT/ GE2@0fe0 @drhPFund’ Yas Hprapared Ewsmedm)ethoe of Peepagation 30d

Wy 7 S ortyoihdsundih S BodtygePipgfisions

Jethbxyniatl%@]—a‘fnldé (m 2H), 8.43 dd J = 1.5 4.5 H,

(+ve) %‘%ﬂ@k@%}'ﬂ) 505040%%9%?(5 %Egg.tsgg 087 (mh2)-5176-3.84 (m,

H, sﬁX(amaHye ADB-7(38-(Fr -5, 7.64 (ddd, J = 0.8, 4.7, 7.9 Hz, 1H), 8.35

N P%nﬁe Vb a8y PENEY b7l '1‘|F18.N?GO§§ (¢ = 0.8 Hz,

Prigypar atl on 40a7 2-(2

di ﬁ@d@h@ﬁ&ﬁhﬂétﬂl(e&& m_) was treat ed dropvv| se W|th a

m xturg of, 2-(2, p y )

benzald AL gt?taﬁéléﬂéng Eﬁgréﬁgé E%‘E(aﬂd ?8 M2
t fiehlo@etHaneng 2nink} ak e150@swas itreatatl dropmissnwitle rep a1dedtigr of 3-

Bl AR 440 R RS BRI e
hiodsEgle n(Sefobmaabethyintal 1 wacetmeaqmage@ylm@s@r (0.29 g) and

Sﬁl?ﬁlpﬁ}eﬁganggg‘lé h'%L)or gﬁcp | tﬁ ﬁﬁlﬁ SW%Q erfé?:l at_room

eous ‘um R e nate sol ution
amm;mratanb m&emgkmtH&mmuﬁureavméntfmUB@ﬁW@?‘MC%eSSUTG

l?t? ¥I:faee Oe'“éb%ql%r w%n? qgg@lﬂed B BRAREAARshd h?Pé ‘?rﬁ*tméewas washed

umm chr onmat ography on silica ?
Wit sa}umtedw aqueDNS L5odiuod Wgﬂﬁeﬁaib@"atﬁd solufion,” dried over

dl-rfapkgél%%h S ol rﬁraiedzurf?iér réﬂ&k&@ﬁ?es&&e afoh@ résiewas

e conpou as a Ite so
(p);udﬂeg) by Soluras chgpmatographyy qqzsmqa |g)=,-l e%utg\g ("HH a meture of
lohexané Sati |8a13e{ai8 a:?d‘%eth%n& 99 cﬁ@tdmom by
2 frefrobind honeryd St o
1@olgmey tp afforghjhe fitle compound (0
MS: ESI (+ve) (Method B): 466 (M- H) Retention time 3.9 min.
Preparation 39e: [5-fluoro-2-methyl-3-(2-phenylsulfamoylpyridin-3-yimethyllindol-
1-yl] acetic acid
A mixture of [5-fluoro-2-methyl-3-(2-phenylsulfamoylpyridin-3-

ylmethyl)indol-1-yllacetic acid methyl ester {0.20 g), 1.0 M aqueous sodium
hydroxide solution (0.50 mL} and methanol (10 mlL) was stirred at room
temperature for 3 hours. The mixture was concentrated under reduced pressure
and the residue was diluted with 1.0 M aqueous hydrochloric acid solution. The
resulting precipitate was collected by filtration and purified by preparative
reverse-phase HPLC, eluting with a mixture of acetonitrile and water (3:7 to 9:1
by volume) to afford the title compound (0.020 g).



M5: ESI (+ve) (Method B): 315 (M+H) , Retention tine
3.9 min. Preparation 40b: {342-(2
4- dichIorobenzenesulfonyl)benzvlI-5 fluoro-2-

th I|ndoI-I-yI}acet|c acid nethyl ester Th '
‘E% OWd*was prepared by the,nethod of Prepa '{/*3%%0%8/004107

27c using

(25(f2| Tt AR RCT o2k () RERTE AR k. c.es6.04
H %02?0@9/ ﬁWﬁ?&' PLT Q@%&O@ﬁj Qomem (%3 1HY 'NB!RT 45 (m,

3 12
42l7|)z 8(%3 (dQH} Y B, 44% H(g%h) 3o. z?és éH)ng%U%é’ “5’—55 6. 84
gt g jms @S5(+v%) g\/lé{hod A 4 (lg+ﬂﬁ BefAtiomtimé 18)2 min7. 04

Example ) 2- A-dichloroben ] 4f‘?uoro-2-

(i‘i'}é?ﬁlﬁ'l\@lh a@etacfa%ﬂi(l\/ﬁl-i)+.Retent|ont|44mn
FEHalon B [3-T2-(2

4-di m(?répbenzenesul fonvl ) benzyl1l-5-fl uoro- 2-

gl-l-vllacetic acid The title conpound was
the net hod of Preparation 19b using

i chl orobenzenesul fonyl ) benzyl ]-5-fl uoro-2

ol -1- yl}acetic acid nethyl ester. "H NWR

(D 5~ 3 2.11 (s, 3H), 4.07 (s, 2H), 4.94 (s,
2H) 26.706dd, J = 2.5 9.9 Hz, 1 H), 6.82 (td, J =
2.5, 9.2%Hz, 1 H), 700(dd J=1.6, 7.5 Hz, 1 H),
7.32 (« . m 2H),
7 Pre =2.1

HZ'8 é H) mn&u%G of dﬁcmdroperbxﬁ)enioﬂ eh:ﬁd (IT%I |n8w@ﬁar( 85 @) and
Hz,

Mthopomg‘@pgﬁt 1(9n|\"{5r)n’t¥ai2t QEY# rq op&%‘c-ﬁpvl.n@? Elﬁ%gure of 2-(2,4-

Eﬁné t%r?tsﬁﬁar(ﬂ)-tﬁérﬂﬁﬂéﬂﬂﬁ)@zem@tﬂnﬂamﬁlt)rbmﬂ\dnb(m méj, and
E:th I ggsgllftqng r{n&g} re was 'stirred ag room tem;!eratureFfogj hdlrs. The mixture
2- Wa% paHRibAGE NBstve st cﬂudﬂmbbdeﬂmal dedysiturated taiquéaus sodium
S JBgan BT PO Ty FdR S sobf GER, 2L % orsanic
“ﬁaé@ﬁ@b@ashad TithSafuratsd @ovedis)sodiinyBydrod® ¢arponagg solution
7 89 6%%”1 8?a}_|§|’um aargﬂn § OEf’llé %IV&IBI_\QHS Rrided u f@en(r'&iuced

reparation

{5préém and- fh@r tebidueu purified niznye welvainf me@hvl o _sifisg gel,

hvelltljtpn%olmth a mixture of cyclohexane and dichloromethane (1:0 to 1:2 by

volume) to afford the title compound as a white solid (0.55 g).

"4 NMR (CDCly): 6 7.48 (d, J = 2.0 Hz, 1H), 7.53 (dd, J = 2.0, 8.6 Hz 1H),
7.76-7.81 (m, 2H), 8.00-8.05 (m, 1H), 8.25-8.31 (m, 1H), 8.33 (d, J = 8.6 Hz,
1H), 10.64 (s, 1H).

MS: ESI (+ve) (Method B): 315 (M+H)", Retention time 3.9 min.
Preparation 40b: {3-[2-(2.4-dichlorobenzenesulfonyl)benzyl]-5-fluoro-2-

methylindol-1-yl}acetic acid methyl ester
The title compound was prepared by the method of Preparation 27¢ using

2-(2,4-dichlorobenzenesulfonyl)benzaldehyde  and (5-fluoro-2-methylindol-1-

yhacetic acid methy! ester.



1-vl} acetic acid nethyl ester The title conmpound was
prepared by the nethod of Preparation 27c using
2- (4-fl uorobenzenesul fonyl ) benzal dehyde and

5f|u0r02msthy||ndo| 1-yl)acetic acid
QRUPOTARS 2009/ 077728 PCT/ 008/ 094107, 74 1 FEYgposaasion

(CDCI3): S 2.15 (s, 3H), 3. 4.22 (s, 2H)

(a0 SHnGRcofy’ i HiepH. 5‘5@%%@ 4iE e 7? G2
(892 (dd, 3 423, 9% BizHrH), B4 (td].024 2(8, 9.00Hz, B1)56196;6.9Hjm, 1H),
171%1; (dcbrlebggap, 1; 4{@??{3@ 7 2B\ B2 s §: $£Fo B, 1), 8.32-

fglggr(@'- BH)L2- (4-fl uor obenzenesul f onyl ) benzyl | - 2- et hyl

i ndol - ace a +

pr epangr é%l e ?th?)cgbbfsggmﬁhﬁ a?i g’%@@“ﬁ% 49%?51::1

E 5rédaktﬂbﬁl l[am 4-1 {aq_Qgenﬂc&ilmhelréﬁzemdu)fbmﬂtgh;\fiﬁ-MO-z-
yT'1 ndol -1 - acetl.c aci met hyl ester. 1H NMR
(M@%@-@ﬁﬁﬁiﬁ&i 3H), 4.16 (s, 2H). 4.95 (s,

2H) 6TH€5 tiflélbombourid Avds pAep@redz by hd Midtho® .of Préparation 19b

H?"‘Q_ H) {73’_&4(_2?41 glgglefﬂ%eﬂﬁnesglz%@ﬂ%erééll %Eﬂuo%:g-%ezhy’lﬂdol -1~

c abid(Wathyl éser. M. ESI (+ve) (Method A): 456

13 (4- B’éﬁgﬁ&'{ﬂggoéﬁb/r%te%ﬁﬁ%ls% @/Pﬁ\g{%\% ‘gg? fuorgiszﬂ dd, J

ety d odel 14y, 0 8206t € 28 9k, Bz, DHO ™0 @dNJ H 1.6 7.5 Hz, 1H),

P 42
A T Lt AR LN LC
47088 @I Ot 12, PRAR| TP 8RBI(BE| JehyBde.7(He, 18, §)35 (d, J = 8.6 Hz, 1H).

benzenesulflnlc i

ai et n-E8t P geoad s IRy et o Thp i o
3Exahiphé a3: {5Iﬂaom-xqmefMLmruLmonﬂszn-z-methvnndol-
tenqgraiurellpoured onto ice/water (50 m-) and

ext h ethyl acetate. The conbi ned organic
extract was washed with saturated agqueous sodi um
chlor{dg solution and dried over nagnesium sulfate.

The sotvefit was renoved under reduced pressure to

afford ¥h itle conpound as a tan oil (0.23 g). 'H
8 7.57-7.63 (m 2H), 7.67-7.73 (m 1H),

34 (m
”L\(on

Preparation 41a; 2-(4-fluorobenzenesulfonylibenzaldehyde
The title compound was prepared by the method of Preparation 33b

using 2-[(4-fluorophenyljthio]lbenzaldehyde.
"H NMR (CDCly): 8 7.18-7.25 (m, 2H), 7.73-7.78 {m, 2H), 7.89-7.96 (m, 2H),
8.01-8.05 (m, 1H), 8.16-8.20 (m, 1H), 10.85 (d, J = 0.64 Hz, 1H).

Preparation _41b; {5-fluoro-3-[2-(4-fluorobenzenesuifonyl)benzyll-2-methylindol-

1-yl} acetic acid methyl ester
The title compound was prepared by the method of Preparation 27¢ using

2-(4-flucrobenzenesulfonyl)benzaldehyde and (5-fluoro-2-methylindol-1-yl)acetic

acid methyl ester.



2H), 8.95 (d, J = 0.9 Hz, 1 H), 10.83 (d, J = 0.9 Hz,
1 H. Preparation 42b
13- (4- benzenesul fonvl t hi azol - 5-yl net hvl ) -5-fl uoro-2-m

et hvlindol- 1-vllacetic acid nethyl ester A
WEX200%77 28 0r - 2- et hyl i ndol - by yl ) acet i ¢ aci d %ﬂ;wmoum

ester (0.2 @),

o AL TR S, B0 (07, e e
Fé?ﬂ@g?ﬁm_@%g.?%ép?z,t @é MBBI (aii; ngQ.ﬁaQ.OtHEaHé,oB.aaﬁpaﬁi (% 1H),
(799 (ddor Guth&t $8 Ry 624 (e §8 112 28) Fda7 43 m, 240, 7.92-
(Zod (rilan), Q.W-&:hﬁ(nﬁ,eﬁ-q_ltipg m xture was stirred at

L D i 6o Qv Horop RSB it B dfB 120k E o1

C.'Ei é\gdol ti on. h hases wer e separated and
t'Ahé organi ¢ phase s dried i t ;
and cdmediiecompRuns ¥ HeRried iy E,'}‘{@gﬁ?é of ?ﬁ%&?étgaﬁd%eusm_g
pﬁ#ﬂu&@ﬁ-[@%-ﬂmbwﬁzeﬁhﬁwfﬁnﬂmwaph&n@thyﬁhddldayll@set,lc acid
eluting with a m xture of ethyl acetate and

dnetwbi®fet hane (0:1 to 1:4 by volume) to afford the
titl e coqMeUDISO-dg): BB, 11e(s, Bidpm 160(s22H)y 1. 95Ms; 2tEs6.15 (dd, J
(+ve) (Method B):. 459 +,. Ret.ent i td 12,
Pe 20 08 Hanﬂznzézﬁ‘[ gg(,&@@s’? g2 1PUEH S 867 S1H), Fiad-7.37
bg.,qgﬁngﬁ_uhfmdrﬁ,ml—g,znbs&w (pre 2Ry, a.;&lsfzsumm dHR- net hvlji
ndol - "1-yl | acetj Ci \ o %t i1 hi. y. I de
(0. 10 Ys EpCemandustiadad 48 Tghf, Roenbr B ity
NExam trega:ed [3-(4-benzenesulfonylthiazol-5-ylmethyi)-5-fluoro-2-
[ 3- -Iﬁenz p‘sul on ] t hi azol - 5-yl met hyl ) -5-fl uor o- 2-

c acid nmethyl ester (0.20 g),
and tKZQresulting m xture was stirred at room
%

t enpe ure for 30 mnutes. The mxture was dil uted

wi th waL€r concentrated to | ow bul k under reduced

pressure jand acidified by the addition of 1.0 M

aqueQus/ hydrochl oric acid solution. The resulting

pi pate was collected by filtration, washed with

dndodried to afford the title compound as a

white solyd (0.19 g). "H NWR (DVMSO-d6): 5 2.30 (s,

0 (s, 2H), 4.9 6..9 J = 2.5,

,'-Lv. ‘_lt. ]"iz- A= = . : y : .' ) l_|) ) 7- 39
(dd, Ja=nfixtdre & 9-chidrothiakble-5-cartifidehyde (016 @i)benzenesulfinic

I@E@Z@ﬁ’m Sl ((:il.2Egg) gl di %hgfﬁ_@fé%dd% o hrﬁIdB\%\s( Stygekt B0 100°C
( MsHBO . miRetes Nt Tiea riiktoee ®As Iconled. to WBM EBMpefatues, poured onto
(Exwg{sggigr? é)n-?_gsqq Ng)r( elldte %tﬁn&hﬂnaé&ﬁg. 3Tﬁe '@o’ihbined organic
2- b ivasSwhéhddowith Sataeatdd aqudons sollium chigideSsolution and dried
ylorL%tr h alglngsr}gr?'nls_u?fét\él. lﬂgzeegc;l\?en?Wag rerlhloved under reduced pressure to
afford the title compound as a tan oil (0.23 g).
1H NMR (CDCly): § 7.57-7.63 {m, 2H), 7.67-7.73 (m, 1H), 8.11-8.14 (m,
2H), 8.95 (d, J = 0.9 Hz, 1H), 10.83 (d, J = 0.9 Hz, 1H).
Preparation 42b: 13-(4-benzenesulfonylthiazol-5-yimethyl)-5-fluoro-2-methylindol-
1-yilacetic acid methyl ester
A mixture of (5-fluoro-2-methylindol-1-yl)acetic acid methyl ester (0.2 g),
4-benzenesulfonylthiazole-5-carbaldehyde (0.23 g) and 1,2-dichloroethane (7.0




N SF~\ N 1--i OH0 WO 2009/077728
CT/ GB2008/ 004107 76 Preparation 43a

/
(pyri di ne-2-sul fonypt hi azol e- 5- car bal dehvde The
t

“ﬁ@lﬁ%e‘?ﬁigggguzgamasmgpared by the method ofyeycpagesmoster

4-chl or ot hi azol e-5- car bal dehyde and

%éﬁégggzw%uirgﬁgtd?ro%@g%u\@ sal L ngltl_[)e %@iﬁ%@g ((2§ mL),
%rgmggoa?gﬁg 3@197(8 eé L) and) ,2-@cm6ro(amané (2.00mD), Hand the rpsulting

. 320, 1H. P 43
pura s shrra ahrons leraperaiite SHetont s 79 ikl ras,cogled to
%“Cyérme&h}féé WﬂoiatdraﬁéH}a%@J%U§ sadiugh hy&irblgdn emrbenat@rsslution.

ﬁ'ﬂ@rﬁw;ggp m%?&ggparg@p @gg t{le orga¥1|c Bhase \}relﬁogir e%llc over magnesium

(fg?éf LAl N8ndsrtishdd0 Odart RRidacad @réwsum balhdetesitloe aputified by

e:alwm# %Emaggﬁégwg%eqeiﬁzﬁg;g ﬁ%ﬁ%('%%gl) of'@lt'ﬁ%lcetate and

hithdrlen(: 13to>1 m volurie) faratfbidothe 4Ble : compound as a whlte
Fﬁé\?ﬁ‘omo 2- @t hyl - 4- (pyridi ne-2-sul fonyfthiazol -

-fogmrtBta®a} i ndol - 1- yI }acetic acid The title conpound
was prhqgaggp(my) M&hdﬁ)hm @ﬂﬂFPf eaateatiorotrmaZJ w8l ng

{5 g uor b 4 2 met |mdo|—

P
4-
t

ﬁk%id est er. H NVR (DI\/BO d6): 5 2 36 (s, 3H)

A{)mlxiprg@f(lﬂaur% Jﬁydrcgpld;a 9?9% gf)_lzfé’trfﬂ)(_ﬂrofuganlsg ? OrgL) and

wate4' 4.0 819 wde, trhtdd [3-(A-Gehz@nasLifomyithibeyl;5-Prpthyd-Hitoro-2- -

(menwnpgm 18y|§g&(csécuinp}hyl %itegg?%(g%) ahd 1 redRIGAg (e was
( &irad éﬂ\@bﬁﬂ@mﬁkratlﬂréGor(NFdﬂhutesRe'ﬂ'ermmbtﬁe waﬁéilgtei wﬁhrwater
g/Eganﬁﬁlﬁa q!t\)itgrlﬂys E/E h HngerBrgduc%%GpréMh'r_g and RGUIREY b thel dd¥Rtion of

{ 3-d v chdu@ions %;(:pguhiamcnesua salitioony | hen resyitiag- pregipiiaien was
\gclg,lleo@qd:y Qiidn. Vedh¥d WA Uitdr M B doCaffifd thellitle! cdmpaund
as a white solid (0.19 g).
1H NMR (DMSO-de): 8 2.30 (s, 3H), 4.70 (s, 2H), 4.96 (s, 2H), 6.90 (id, J
= 2.5, 9.2 Hz, 1H), 7.08 (dd, J = 2.5, 9.8 Hz, 1H), 7.39 (dd, J = 4.4, 8.9 Hz, 1H),
7.66-7.72 (m, 2H), 7.74-7.80 (m, 1H), 8.04-8.09 (m, 2H), 8.82 (s, 1H), 13.02 (br
s, 1H).
MS: ESI (+ve) (Method A): 445 (M+H)", Retention time 10.1 min.
MS: ESI (+ve) (Method B): 445 (M+H)" , Retention time 3.5 min.
Example _43: ___ {5-fluoro-2-methyi-3-[4- ridine-2-sulfonyl)thiazol-5-

ylmethyl]indol-1 -yl}acetic acid




F~\ OH O Preparation 44a7
5-chl oro- 3-(pyri di ne- 2-sul fonyl )t hi ophene- 2-car bal deh
vde The title conmpound was prepared by the nethod of

Preparation 42a using
vgoglpgwgm Por ot hi ophene- 2- car hal dehvde and PCT/GB2008/004107

pyridi ne-2-sul finate sodium “salt. V\D 2009/ 077728
PCT/ GBZOOE/ 004107d 75 1 ! -7.58 (m

1H,

8.17- &h%ZtuﬁéTlcoﬂapbl)md &az3pr8pirﬁd(w tHe H)athd:()oﬂs)regm;atmn 42a
Preparati on

Ebgir(@ emeaeoheﬁm%ﬁwyée apd pyidins grsuinassog Ut Sl
VI - S g ﬁ@cg}etahwm ngol(r, -14)} 20618.05 fmj tHYBtIAyE. 38 (m,

ester The ti

oTHIPB 63 &t (ronT Hiz8. gelgg‘nhgo L TR $8s XSG 8 TR oy
5p&Bh Qi85 3- (P¥gh.di ne @fl@d#b-fZQ‘ﬁHﬂw | _ _
-TTuoro- 2-, yl'indol-1-yl)acetic acid
nﬂmﬂlﬂlﬂdﬂleiwagﬂ.r@%ﬁ@%t hod B): 493 (MtH)'
Rgt egt-f- tilid r&% gnanaﬁhs IBTDQIE@;W Itmméthod of P2reparat|on 42b
C oro ridine Sul 1Ton | n
fxusuggsat (pvrmezﬂ@uﬁ@imth@m!?oﬁ-caf 9'|d}9§\5<1e“t ?’&“Oyﬁ%“‘rﬁé“eqﬁ'ﬂd""
t‘l&g&eéﬁﬁ%ﬁ%’rﬂ@th‘@?@stéﬂ epared by the method of

aration

| or o- MBpk (jWﬁ);(I\Qetggﬂ p{,ﬁ?& ?Mﬁn) Retention time 3.5 min.
44

Ratigny | metaByd | - S-bliueroe-de idinet2-suifonyhthiazol
ace |c acr d net ester. "H NVR (DVMSO-d6): 6 2.29
( l-byllageticdeidy 4 84 (s, 2H), 6.89 (td, J =

2. 5 9TI2e HTe cémb‘ﬁundxzvabﬁnré;ﬁhied By the2mBtho8 .of Préparaliok2c using
7. 36

7{%guc{rg-2 meﬁyl—B@ iwrlgln§§§Wn%laz% %ﬁm%é‘&ﬁ’n &11 %}a&@m
4 afidliethyl ésler. VB ESI (+ve) (Method A): 479 (MH)
Retentlontlrre 11. . =) +V
479" ( MM GOVEKH Farp PRS2, %1754.@9&)%‘739%@ 691 (1,
f3-435 @szerﬂﬁﬁww ,J5= 25| 9.9mﬂi1¢phe.pgzdw|mnma)e iz, 1H)
H?ufe[ gép(rr@m) 519994 (m AH); BSBILE £E'% o 1B, PR 8.75-8.78
(m, 1H), 8.87 (s, 1H), 12.98 (br s, 1H).
MS: ESI (+ve) (Method A): 446 (M+H)", Retention time 9.1 min.
MS: ESt (+ve) (Method B): 446 (M+H)" , Retention time 3.3 min.

Example 44: {3-[5-chloro-3-(gyridine-2-sulfonmthioghen-z-ylmethyll-s-
fluoro-2-methylindol-1-yl}acetic acid

Preparation 44a: 5.chloro-3-(pyridine-2-sulfonyl)thiophene-2-carbaldehyde

The titte compound was prepared by the method of Preparation 42a
using 3,5-dichlorothiophene-2-carbaldehyde and pyridine-2-sulfinate sodium

sait.



Preparation 45a:

3-benzenesul f onvl - 5- chl or ot hi ophene- 2- car bal dehyde

The title conpound was prepared by the nethod of

WO 20APHTI80on 42a  usi ng PCT/GB2008/004107
3, 5- di chl or ot hi ophene- 2- car b/dl dehyde and

benzenesul finic acid sodium salt

7.55- T%NWC[XB&) 87. 85738 1, (M. 7115'3(53) Aty {)@9 Qdoé (H 7.8
25} F;rki,)pgr atr on(rg[SEh) iB?@(BZ?%O6al4 O|m71?@0g>g/1ﬁ§52008/ 004107

sparation| f cidbl - 5-chigre3-(awidine-2-sulferiiophen-Z yimgthyll-5-
t Sord Bt RERY A4 LLRSRI fetRl didret hylhogsgfer The

Pr epar&ite ditle 42mpousd rwas prepared by the method of Preparation 42b

gH%ﬁi? ?#]’ﬁ%‘g!f%ﬂ)gﬁh@éiﬁ%lf?ﬁ;ﬂ%ﬁb%@@c&b&l@é%@SﬁB’ @@—fiuoro-z-

acetic acid

egtethylinddb:1-Waice{ic-aeiy melml eter-B) : 492 (M+H) +,
Ret ent
S TR el S R O,

sCis: O . , Preatifpnyl)y iz % |
,§ RIEREIH ﬁ'ncmﬁ- S of Preparation 42c using

| or ot hi ophen- 2-yl met hyl ) - 5-
f1 uor oThs fill egrhpoung| was premrja@éwhecma@pa fwrat@gﬁéﬁ using
: ?-%;é@%@@gﬂ?%gzsﬁlﬁfoiﬁ)z&gph%t% yll_nleetl?y]r] fﬁaﬂuorgfﬂ)-me%zﬂ\%lol -1-
J yBacetig acid.raethiylester- 1), 7.39 (dd, J = 4.4, 8.9 Hz,

11-1), %ﬁ,@@u}@%@ &ﬁfg;sa Qggl(s 73|—ﬁ74 E?@ 2(H§1 4134&% 2H), .89 (td, J

7.89-7.
(M+2—5 6.2 Rzt 10, A (dcod 72500 B, 1HIG. Sk ew@y 8.9 Hz, H),

ff’%ﬁ% 114%81 @(@Hi Ly, 8RBLEN o)l 88000 B3, 4.7 Hz, 1H).

be nz endE B 1617\!3) Method A¥i 8 (M+4D 0| Refentiondims, 1 1.1 gi. I uo
b‘: 2 MRS (A kbt Fgc@ﬁd (148" (RetéiltioR thne V7 nfin. F

re ar
p. 3-{3-hengenesulfonyl-Srchlorothiophen 2-ymethyl)-5-fluoro-

3, _ﬁ,g{rgg. Ing%gq égquegécgcedS car boxylic acid (2 0 g) and
t e was treated with thionyl chloride

(5.0 @and NN- di et hyl formam de (0.5 nL), and the
t

resul .om xture was heated at 100C for 16 hours.
The o*
-
¢ s
A
NL(OH

Preparation 45a: 3-benzenesulfonyl-5-chiorothiophene-2-carbaldehyde
The title compound was prepared by the method of Preparation 42a
using 3,5-dichlorothiophene-2-carbaldehyde and benzenesulfinic acid sodium

salt.
H NMR (CDCl): § 7.55-7.61 (m, 3H), 7.65-7.71 (m, 1H), 7.99-8.03 (m,

2H), 10.05 (s, 1H).



m xture was concentrated under reduced pressure and
the resi due was dissolved in tetrahydrofuran (5.0
The m xture was cooled to -78C and treated
over a period of 1 hour with a 2.0 Nor/gp2008/004107
‘g‘a?ﬁ{\é\qogﬁzof sodi um bor ohydrjgde in
NN- di methylforrmm de (8.5 nL). The m xture was

extracf ed
\/V'rrtéth fdhoH1- id ned organi c extract was

\é\gfzte Idgl'he tllg? | sg{ LAY %ﬁ?l‘éﬁ?l‘éﬁ §{ Ghé! h&Rb@Tdf dereparation 42b

ver sod fate an

S i R SO RSP 3 A T8 381 o>

d fied b |
CRRERed GO add el SRS f’ﬁ[;' W th a ixture
of cycl\fnﬂwéﬁatﬂeleéiﬂ‘dethdd 8 dh%i‘ﬂadie %T‘Oﬁ 'N?‘ﬂ) I“'By

éml_mmmmm_'
A Lr@% e 8&%@1@1‘ ﬁa{'pr%ﬁér@é'b?%\é’ﬁ'ﬁt%drﬂf Frép@atdh 42c using

3,4-d 5-yl th [ (1
t(:mB-QS-bénzemgglﬁ‘@zyl- Dlomﬂuon%qé?anﬁg@gwggrqj e- %&eﬂ;nylabdol 1-

Wﬁ?é‘%dg[?r q“% lﬁg&for 20 hours. The m xture was

rou [ite and the filtrate was
concent‘HeNl\éla (DMES-ds)r 2812848, Pled2] (e, 2 éf%:?oﬁsdz’t")nggo (td, J

|l |
'CD%SB@%OWSRO???@&’ %o 2498 8liil 1), £80 o, JSLHUMVRO Hz, 1H),
4 -hesZ saem, RHD/67-3- 76Hl’ﬂoﬂU) 5 NT7-84 6ne3) car bal dehvde

A m xt )0 70 iraal d eie
(0. 087 W5 E813ug Mefa) n{:‘g@@ﬂ@ sﬂégﬁeﬁtrinﬁgglt (0. 078

g) and MSTESIHyVe)dMethnd B4 (S ) Rejgationtime Fegdm%i‘t
r F’gﬁ&éi@pﬁ ﬂ]‘g‘;‘& 4%Jr&'én§sv.ﬁfcn‘ B Sohidrdfsothis oI B yiMaethyl)-5-fluoro-
di racted with ethyl acetate.

Th2-nothigiinddl- ract was washed wth
sat ur@i aqueous sodi um hydrogen carbonate sol ution

and s rated aqueous sodi um chloride solution and
dri ed OvVer ffagnesium sulfate. The solvent was
renoved®urjdwr reduced pressure and the residue was
pugi fi eg col umm chr omat ography on silica gel,
w-t h a mi xture of cycl ohexane and et hyl
acet 3 e”(lbm to 0:1 by volune) to afford the title
conpoundké§ a colourless oil (0.093 g). 'H NWR
(CDG 3) 7 61- 7 65 (m ﬁkbls 69 7 7

Ll._l..

(m 1H),
barati on 46d f3

( 4bene%ﬁaglulfr@ o¥h 43u|a416reirsethfa@bbLamboﬁﬁ.u laielt (210pg)Sarid toluene
or o- 2-

ti (2@ mmm&ﬂwﬁgub rtlé%nlm? égltolﬂge ?Eché %}gfwydh,ﬁah%ﬁhyﬁgﬁamlde

Pregaraty | fhdlheUBkiling mixture was heated at 100°C for 16 hours. The
mixture was concentrated under reduced pressure and the residue was
dissolved in tetrahydrofuran (5.0 mL). The mixture was cooled to -78°C and
treated dropwise over a period of 1 hour with a 2.0 M solution of sodium
borohydride in N, N-dimethylformamide (8.5 mL). The mixture was stirred at -
78°C for 5 minutes, diluted with 1.0 M aqueous hydrochloric acid solution and
extracted with ethyl acetate. The combined organic extract was washed with

saturated aqueous sodium chloride solution, dried over sodium sulfate and



(5-fluoro-2-nethylindol-1-yl)acetic acid nmethyl ester
and 4- benzenesul fonyl -

chl or oi sot hi azol e-5- car bal dehvde. Ms: ESI (+ve)

t h 493 (MrH) 4, Retention time 4.6 dyGe2008/004107
v&; ?ﬁ"gﬂ%on 47e 3 (4

benzenesulfonyl 3-chl oroi sot hi azol -5-yl net hyl ) -5-fl uo

[cgn?%tr%ggi}é nder & P béé%g | ¢ TRel dsifudiwdsuperifiet by column

or0| sot hi azol -5-yl net h
Fa:hrdrhatoglapﬂy et ls;hba rmidl efutipg) witht 2 cmixdyrey %thee@? rand

gﬁ‘@i“agi?a‘?y@gg@%@h?% é@Qr@Q@%t@7&Yr&§bund as a pale

d 1.0 Maqueous |ithium
hyetowxbiite(1sbgut i on (4.0 nL) was stirred at room

t enper,at The m xture was

co%e& I\ﬁwgé&ﬁk‘&z 8%%%&(1%) pressure, aci dified by
{repaddad 465 Jot-dithrdidijasaie:s-daybsliethter | ¢ aci d
solution.  ,an T,

conbi rf’éﬂ‘"ﬁﬁ"ﬁfﬁ?ﬁ g@ﬁ&?& %Ego%—%&]etﬁsﬁél 24 8-g) T¢Horoform (150

was wa i sat ur at ed
aupate rﬁamljauese:blomded(é B g) weasostirredr atedp g\,gyr 20 hours. The

na neglr‘ém .Sfiﬁ%re ttﬁro&gﬂdcgﬂgcﬁﬂf Fl'ﬁet gﬁ'raﬂsn%ﬁ EedfPsted under

€ Was puril pr epar atlve
rn@d&é@:ﬁprﬁhﬁﬁ& to-ffaB; the titlei cmgmmnﬁ ag ame!&% pelidy.62

acet onj 9 to 19:1 by vol ume) to
afford"m@'kt(l(ﬁ}‘g’ L@g”’n “a V\,hlte solid (0.050 g).
' PtNRtio 634 -berfZeResiffo 3— roi ofes5-canpmlde

7.22- .’26"'"3'5, o é%d'c'?igré"ﬁﬂﬁ'ézféﬁ" alfigshydd . 0087 g,

I'Quenzénédulf’ ril’c 36id (sﬁdluﬁi—&alt 0.8 9. 8 dimethy! ;glfoxglel(g %gngbwas
4§@T q_ﬁo.om é@{pﬂ:ﬂtﬁ% f%{ B h% EFC\% r{ﬁfﬁ?é \nfawmﬁﬁ vl water

(+ve)
( ihd eattadipd vAtﬁQet(\MHd)atate Re'lfl'@nmrtmnqd ﬁggaglchWaﬁt was washed

EX rbonate solution and saturated
E%Ep?gwgéﬁil P%‘ﬁequlss% [ az%)fdr%gevnl ﬁ% [')-5-f] uoro-2-

t AYleousnsiediurh- &Hldrweemlutlcab and (QTRSOO‘@rlmFQ“eS'""F sgifpteg o The

P e@ar at Lo 47\%P funde reduc:ﬁd ressure and the reS|due was purified by

r $OMAMONRS, RGP CVT SOt i azol - -5-f| uor o- 2
- cmmwhmualogmpw IOaédlCB@ehtﬁ“HmQH‘é%ﬁ m'%uredﬁﬁaﬂ'ﬁ!ﬂ'ae&fdag and

RS aftertahd @i d&ﬁpod&h&l 430a colourless
[fﬁfyia%e esul ggg'”me% | oroi sot hi azol -5-yl net hyl ) -
SdII(OLO%JgB nmet hyI i ndol -1-yl] acetic acid. Ms: ESI

(+ve) G NaIRACBLY) %5 6168 (m, Baj,endd-pu5 inraHg, §.038r07 (m,
2H), 10.76 (s, 1H).
Preparation 46d: {3-(4-benzenesulfonv|-3—chIoroisothiazo|—5—ylmethyl)—5-ﬂuoro-2-
methylindol-1-yllacetic acid methyl ester
The title compound was prepared by the method of Preparation 1¢ using

(5-fluoro-2-methylindol-1-yl)acetic acid methyl ester and 4-benzenesulfonyl-3-
chloroisothiazole-5-carbaldehyde.

MS: ESI (+ve) (Method B): 493 (M+H)", Retention time 4.6 min.
Preparation 47e: [3-(4-benzenesulfonvi-3-chIoroisothiazoI-5—vlmethvl)-5-ﬂuoro-2-
methylindol-1-yllacetic acid

A  mixture of [3~(4—benzenesu|fony|-3—chloroisothiazol~5-ylmethyl)—5—
fiuoro-2-methylindol-1-ylJacetic acid methyl ester (0.065 g), tetrahydrofuran (20




Exanpl e 48: r3
(5- benzenesul fonyl -1 -nethyl -1 Him dazol -4-vl nmethvl)-5
- fluoro-2- rrethyl-indol-l-vllacetic acid 0 Os N F

% é‘f?gf})?f 0 X\zs)agoog/ 077728 PCT/ GB2008/ 004107 B p2008/004107

5-brono-1-nethyl-1Him dazol e 4- car bal dehvde A

gy)lft %6 e@%%&ﬂ%llﬁuﬁh%d@ég s?luﬁ%rgﬁ{ Qﬁl S‘?@é%rr%@ gﬂ)om

MeinpaRtuiee fdred minutesf | Thef mixtdte Wesirconcatitater xndere reduced

led t il
s SRy bt PO0E R0, BB, Feid spluton
digch bRt S018d Ratheathylheetaterd ITItnedconqinm prgapict exiract was washed

?‘&hﬁgg@l\{%%ggg gtgussl suﬂr*n&lsnfnj gél e Q&Hu&g@?@@%@g} ﬁggﬁ%ﬁﬁ sulfate
CQﬁd)fHHnQSﬁt?dléer dier s:eﬂmceﬂ gEdsswel utThey residue avam Ruiified by

ng[egt 4 ive ggvg?%sl&aaﬁ%ﬂﬂ(g {hhéaﬂﬁttlgrg oga&%om?nlelgn@%ater
( @1 P9 1c119:1 ‘bl vdiuihef s theﬁtltlé cbmp(ogpd as{p whiteseliq ©.050 g).

5- benzéﬁgét\@mgqaﬂ f&f?ﬁ‘,‘,&ﬁi £9 {S%1), 4.97 (s, 2H), 6.91-6.96 (dt,
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dried er magnesium sulfate. The solvent was

reno upder reduced pressure and the residue was

trituragsd., with cycl ohexane to afford a yell ow

solid. The solid was col | ected by filtration, washed

Ioﬁexane and dried to afford the title

co @ @—<0.030 g). Ms: ESI (+ve) (Method B): 251
@gt”enti on tinme 2.7 m n. Preparati on 48c:

f3-(5- benyenesul f onvl - 1- met hyl -

i m dazol - i 5-yimethyl)-5-fluoro-2-

M prbtiyBndai- 1tyilacdtioydesd | ane (0. 17 g), trifl ugr oacetic
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was tre Se W
using [3 {4-benzenesulfonyl-3- chioro|sothuazoi—S—ylmethyI)—S-ﬂuoro~2-

methylindol-1-yl] acetic acid.
MS: ESI (+ve) {(Method B): 445 (M+H)", Retention time 3.7 min.

Example 48: [3-{5-benzenesulfonyl-1-methyl-1 H-imidazol-4-vimethyl)-5-

fluora-2-methyl-indol-1 -yllacetic acid




2-met hyl i ndol - 1-yl)acetic acid nethyl ester (0.022

g)., S-benzenesulfonyl -1-

nmet hyl - 1H i m dazol e- 4- car bal dehyde (0.030 g) and

wh 2oghizehkor oet hane (3.0 mL), and the resul tHOYG:B2008/004107
m xture was stirred at roomggenperature overni ght and
then at 45C for 2 hours. The m xture was dil uted

G LS AR met h‘ﬂgmﬁakglﬁ—ﬁ%gbélraélggieaq_UeOUS
Sol Ut | i |
phase A sepdurgt | @fn k&lﬁthﬂl W‘d?ﬂeﬁﬁﬁﬁg;W? Réﬁﬁgé’g N-
%}9% r&ﬂ%ﬁi@ Rl @Ué ém&o?d?ﬁ (chmu;i WRasVIEateU At rfeﬂébdfor 2

|
Pous The piroEaR POt 100, GHled W) B3 aiEas Spdium
MTh nabined
y&‘rﬁ%%t%\é?m%ﬁ‘g@ mb z_,n?cf v%ﬂg%@ghmmﬁ:gtgbmmm cAcondbine
ATy 260610 OVREOiech RVRIBTagReSIiTh, Sifa{a, 8 oEprspItrajes under
(¥3F%edb g%%tsﬁfét ' G!"ﬂetﬂegﬁue?’ @s”bﬁhf’ edPheRaKAIN etirof@tbgraphy on

nzenesul f onyl me [ -1
Heiliga gelz eluting withed ﬁg}/mt}qu;of eth%/rl acetate and dichloromethane (0:1 to

f 8 f
L R e e et ey et hy!

el f%UNMR(z)D@n)h@Bﬂﬁdﬁxl?J‘h) Y65 b oS B8 R et by

eét 190 %86 DA {-efhyirii- mﬁﬁgo% ‘gﬁm
r oom Aempurat tu.fr beﬁZ@nesylflm acidTaedivnx el £-08% P g%‘t’%" 1-
g‘ft}}ﬁ ﬁ'@%‘ al@%%@er@)oeﬂag)darb @ﬁ@gﬁgﬁwe 2.0 mL)

r wemhesieRior ratcmveavpdvradnammtsﬂ B8 HORUeR0 N gkt wes
M BYEE Swith Jb?lt[@né n%er\f&%lﬁn&%ﬁ%&d@ﬁ esit (m@w g afiRestted by

pressure an aC| y the additi

n
aqugewevwcndwwnoatu tBOa‘?:.fer 40 Mipytes. 'gn?eml"é‘gm“{ﬁsnﬂ'“te“ with
ﬁ@i Rl %iee %@s‘heﬁohhl‘?%eﬁ& Bid cfrithdS\iHrlrﬁﬁgne&ﬂSﬂﬂ%dlfmeI hThe
r an

dri ed toafordthetltle CcO g wurated
wisplvent was irempyed) uades) reduqgd\RRSYSRERY] ’e%' pas é‘é‘s iturate
3W}th cgrc@%e ahe l%"ﬁfford’re%féllé\ﬁ soF?d") Thé s ﬂvas colﬂa‘d)ed by filtration,
’ EIEO( -?;‘tl 03%

7 v@shediwith &vslomaxa"e emil;d to aff% the 860‘7'9%“
7.63- 7!\/?83 E(S‘ﬂ(ﬂﬂe% Wethﬁd_é} 2-617(5‘1+(—I)ﬁ Hetéi)tlonlm%z { thin.J =
ESreps 48 ..\! 3 1- g
MtRoro- %ettﬁﬁhd&lﬂﬁkcéﬂiﬂd’@meﬁw este? ( MH—I) Jdr Ret enti on
tine 3.5 mn t ho un
i nvent |‘°bﬁ“WPé’ftt %@g"aﬂ?.(ﬂggﬁ ﬁﬁg?mg%q adld gqﬂﬂ ?Ean 1.2-
t efidhidreéthase (0 ) at ¥ﬂ°0 evashratedadrbpwisy vdltb ad'rlsplraob(S fluoro-
P@Z (o 0 .
Bi %HPHH"‘;-&‘@ gyyl)?ﬁ%t'cr @8 t"&ﬁ?hyg Sdgfqg assa@i élbg 9 ssuitogy-1
| math{i-nddmidezaksva- cﬂfbaﬁ%yﬁ&(o 030 g) and 1,2- d|chloroethane (3.0 mbL),

and the resulting mixture was stirred at room temperature overnight and then at

45°C for 2 hours. The mixiure was diluted with dichloromethane, washed with
saturated aqueous sodium hydrogen carbonate solution and dried using a phase
separation cartridge. The solvent was removed under reduced pressure and the
residue was purified by column chromatography on silica gel, eluting with a
mixture of ethyl acetate and dichloromethane (0:1 to 2:5 by volume) to afford the

title compound as a yellow oil (0.027 g).



bi ndi ng buffer (10 MM BES (pH 7.4), 1 mM EDTA, 10 nmM
manganese chloride, 0.01%BSA] and 1 nM [ 3H] - PGD2

(Amer sham Bi osci ences UK Ltd). Ligands are added in

v@?%ﬁ% puffer containing a constant amount of pdklebsidain
y'v urre) Total binding igg determ ned using 1% by
volunme of DMSO in assay buffer and non-specific
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Total binding is determined using 1% by volume of DMSO in assay buffer and

non-specific binding is determined using 10 uM of unlabeled PGD; (Sigma}.
Human embryonic kidney (HEK) cell membranes (3.5 pg) expressing the
CRTH2 receptor are incubated with 1.5 mg wheatgerm agglutinin SPA beads
and 1 nM [°H]-PGD; (Amersham Biosciences UK Ltd) and the mixture incubated
for 3 hours at room temperature. Bound [PH]-PGD; is detected using a Microbeta



radi ol i gand bi ndi ng assay descri bed above; the
conpounds had a K; value of less than 2 Min the

bi ndi ng assay. For exanple, Exanples 1, 16, 21 and 26
wosdodfo77eal ues of 1.5, 2.4, 0.6 and 4.5 nM  PCT/GB2008/004107
respectively. Exanples 1, 183and 26, were tested in
the GIPyS functional assay, and had K, values of |ess
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Biological Results
All compounds of the Examples above were tested in the CRTH2
radioligand binding assay described above; the compounds had a K; value of
less than 2 uM in the binding assay. For example, Examples 1, 16, 21 and 26
had K; values of 1.5, 2.4, 0.6 and 4.5 nM respectively. Examples 1, 16 and 26,
were tested in the GTPyS functional assay, and had K; values of less than

10 nM.



2. A compound as clainmed in claim1 wherein R2 is
hydrogen and R is fluoro or chloro. 3. A conpound
as claimed in claim1 or claim2 wherein X is

%ﬁ %}I;% wherein the bond marked with an asicq¥dgzlosiossro7
at to Ar'. WD 2009/ 077%28 PCT/ GB200S/ 004107 85
4. A conpound as clainmed in any of the preceding
cl®faifisWherein the radical Ar2SQ2- or Ar2N(R3) SO2-
is in the nmeta- or para-position of the rin

Ar |

rel-ati Vo EETRHEdpERF or St MHERmERVAVeA Tmilge ). or a
r%ﬁfarﬂﬁcédﬁ@al%c@éb@aﬁ}e sait therésrpound as cl ai med in any

clains to 3 wherein the radical Ar2S02- or
AeN(RB)SOZ is in the ortho-position of the ring Ar’
relative to fhg? point of attachnment of Arl to the
rest of theAngI ecule. 6. A conpound as clained in any
of .the pregceding clains wherein Arl is phenyl and

AN cted frompyrrolyl, furanyl, thienyl,

OX & hi azol yl , |n1dazolyl, pyrazol yl ,
|s%xazoly‘hH«Qﬂnlm azonI pyridi nyl, pyridazinyl,
pyrimdinyl % and pyra2|nyl. 7. A conpound as cl ai ned
in any of cl3 1 to 5 wherein Arl selected from

f uanyl , thlenyl oxazol yl, thiazolyl, imdazolyl
pyrazolyl, isoxazolyl, i sot hiazolyl, pyridinyl,

pyridazi nyl, pyrimdinyl and lg%/r azi nyl, phenyl and
Are is mimylx i8.-5@,¢ anpebDgNRIs whaeinetiei borahynatiedt véh an

pre edin ereln when ring Arl is heteroaryl
%"%‘é?%@i@&gﬁ? ht t hi enyl, pyridinyl, pyrimdinyl,

t h| azolRis hydregémiflapa, y:hlownd‘.N ori @z ol yI 9. A

conpou:}gbmgﬁﬁgmgéﬁﬂgro or%w%gf t he preceding cl ains

wher ei €teroaryl it is selected
fromtm elajnydrogw.lml-%allkyl enCh-Gueyeloaliyinyl . 10. A
COMpoungt 42 HhAlIGIal £ BN lmbdigs HRGEAN Gl AdiBeted from

wher ei n "opt i oRal Ysinst it te
seiuemyéclhremdmm:bmdhlatblulomgiazom pirieizalitht igXazolyl isqthiazolyl,
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any arnaceu
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CO@ﬁ&éJ 5 |]ﬁbr'&9 N, BR @(@1 @%ﬁw 1 oRBY-Cealkyl,
e preceding clai'hs and a ceutica
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gy of claims 1 to 11 for the manufacture of a

conp03|t|on for the treatnent of asthma, chr
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or C1-Csalkyl, the latter two groups being optionally substituted by one or more

fluoro atoms.

2. A compound as claimed in claim 1 wherein R? is hydrogen and R’ is
fluoro or chloro.

3. A compound as claimed in claim 1 or claim 2 wherein X is *SO;NR™-
wherein the bond marked with an asterisk is attached to Ar'.



15. A nethod of treatnent of asthma, chronic _
obstructive pul nonary disease, rhinitis, allergic
ai rway syndrome, or allergic rhinobronchitis,

v@?ﬂﬁﬁbﬁ’rﬁg adm nistering to a patient suffeg 117@, 4107

| Sease ‘an effective anmbunt ogsa conpound as
inany of clainms 1 to 11. WO 2009/077728 86

PCH/ GBZQO&MQGS %lm@d rfﬁt37\§ ofPlhet h@@én’%‘ﬁ@tclé}@r Jhergin the

psofi asis, atopic,_ang non-atopi c der
d| Sadiead AleﬁQzelﬂaﬁfz\MRclﬁta issin the meta-i eraisira-positien of the ring Ar'

e to %htﬁ?f RaciAEAL Y ?.F% OrebLofdnd ﬁ’fd(l;%ﬂfe

ering sease an effective amoun
coﬁpoun& epmrauad nes claimeghyn @y cofs¢laims11tto 3 wherein the radical

APPSO, or APN(R*SO,- s in the ortho-position of the ring Ar' relative to the
point of attachment of Ar' to the rest of the molecule.

6. A compound as claimed in any of the preceding claims wherein Ar' is
phenyl and A is selected from pyrrolyl, furanyt, thienyl, oxazolyl, thiazolyl,
imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, pyridinyl, pyridazinyl, pyrimidinyl
and pyrazinyl.

7. A compound as claimed in any of claims 1 to 5 wherein Ar' selected from
furanyl, thienyl, oxazolyl, thiazolyl, imidazolyi, pyrazolyl, isoxazolyl, isothiazolyl,
pyridinyl, pyridazinyl, pyrimidinyl and pyrazinyl, pheny! and Ar® is phenyl.

8. A compound as claimed in any of the preceding claims wherein when ring
Ar' is heteroaryl it is selected from thienyl, pyridinyl, pyrimidinyl, thiazolyi,
isothiazolyl and imidazolyl.

9. A compound as claimed in any of the preceding claims wherein when ring
A is heteroaryl it is selected from thienyl, pyridinyl, and pyrimidinyl.

10. A compound as claimed in any of the preceding claims wherein optional
substituents in Ar' and Ar* are selected from chloro, fluoro, -CN and methyl.

11. A compound as claimed in claim 1 which is the subject of any of the
Examples herein, or a pharmaceutically acceptable sait thereof.

12. A pharmaceutical composition comprising a compound as claimed in any
of the preceding claims and a pharmaceutically acceptable carrier.

13. Use of a compound as claimed in any of claims 1 to 11 for the
manufacture of a composition for the treatment of asthma, chronic obstructive
pulmonary disease, rhinitis, allergic airway syndrome, or allergic rhinobronchitis.
14. Use of a compound as claimed in any of claims 1 to 11 for the
manufacture of a composition for the treatment of psoriasis, atopic and non-
atopic dermatitis, Crohn's disease, ulcerative coilitis, or irritable bowel disease.
15. A method of treatment of asthma, chronic obstructive pulmanary disease,
rhinitis, allergic airway syndrome, or allergic rhinobronchitis, comprising
administering to a patient suffering such disease an effective amount of a

compound as claimed in any of claims 1 to 11.
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16. A method of treatment of psoriasis, atopic and non-atopic dermatitis,
Crohn's disease, ulcerative colitis, or irritable bowel disease, comprising
administering o a patient suffering such disease an effective amount of a

compound as claimed in any of claims 1 to 11.



