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W2006/ 034419; W2005/094816; W2005/044260; W2005/040114; W2005/040112;
GB2407318; W?2005/019171; W2004/106302; W2004/078719; W2004/ 007451,

W2003/101981; W2003/101961; W20031097598; W2003/ 097042,
WO 2009/077728 PCT/GB2008/004107

2

demnatitis (Takeshita et af; Int. Immunol., 2004, 16, 947-959). Ramatroban
{{3R)-3-[(4-fluorophenylisulphonyiamino]-1,2,3,4-tetrahydro-9H-carbazole-9-
propanaic acid}, a dual CRTH2 and thromboxane A; receptor antagonist, has
been shown to attenuate these responses (Sugimoto et af; J. Pharmacol. Exp.
Ther., 2003, 305, 347-352; Takeshita ef af; op. cit). The potential of PGD, both
to enhance allergic inflammation and induce an inflammatory response has been
demonsfrated in mice and rats. Transgenic mice over expressing PGD,
synthase exhibit an enhanced pulmonary eosinophilia and increased levels of
Th2 cytokines in response to allergen challenge (Fujitani ef a/, J. Immunol.,
2002, 168, 443-449). In addition, exogenously administered CRTH2 agonists
enhance the allergic response in sensitised mice (Spik et al; J. Immunol., 2005,
174, 3703-3708). In rats exogenously applied CRTH2 agonists cause a
pulmonary eosinophilia but a DP agonist (BW 245C) or a TP agonist (I-BOP)
showed no effect (Shirashi ef af; J. Pharmacol. Exp Ther., 2005, 312, 954-960).
These observations suggest that CRTH2 antagonists may have valuable
properties for the treatment of diseases mediated by PGD,.

In addition to Ramatroban a number of other CRTH2 antagonists have
‘been described. Examples include: indole acetic acids (WO2008/012511;
WO02007/065684; WO2007/045867;, WO2006/034419; WO2005/094816:
WO02005/044260; wWO02005/040114; WO2005/040112; GB2407318;
WO2005/019171; WO02004/106302; \WQ2004/078719; WO2004/007451;
WO02003/101981; WO02003/101961; WQ2003/097598; WO2003/097042;
WQ02003/066047; WO2003/066046; W02003/022813), indolizine acefic acids
(WO02008/113965;, WO02008/074966; WO2007/031747; WO2006/136859),
pyrrole acetic acids (W02007/144127;, WO02006/063763), quinolines
(WO02008/122784; WO2008/119817; WO2007/036743), tetrahydroquinoclines
(WO2006/091674;, US2005/256158; WO02005/100321; WO2005/007094;
W02004/035543; WQ2004/032848; EP1435356; EP1413306), phenoxyacetic
acids (W02007/062678; W02007/062773; W02006/125596; WOQ2006/125593:
WO02006/056752; WQ2005/115382; WO2005/105727, WOQ2005/018529:
WQ02004/089885; W02004/089884) and phenylacetic acids (WO2004/058164).
Detailed Description of the Invention

One aspect of the invention provides indole derivatives of formula (1):
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or C4-Cealkyl, the latter two groups being optionally substituted by one or more
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Compounds (I} with which the invention is concerned are CRTH2
receptor antagonists, but they may also have beneficial effects at other
prostanoid receptors, such as the PGD, receptor or the thromboxane A;
receptor.

Compounds of formula (l) above may be prepared or recovered in the
form of salts, and in some cases as N-oxides, hydrates, and solvates thereof.
Any reference herein, including the claims herein, to “compounds of the
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invention”, "compounds with which the invention is concerned” or "compounds of
formuia (1I}" and the like, includes reference to salts, particularly pharmaceutically

acceptable salts, N-oxides, hydrates, and solvates of such compounds.
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i sot hi azol ylo P e/ %rldaZln rimdinyl and pyrazinyl. In sone
cases, Arl i&e %@?ﬁ% aétﬁw@ ﬂsewc Prtﬁ%/ PIPSIAZING] %FFﬁWWWPdB%Q?PW"e
i sot hi azol yldallculrhl adiolapthine, meglumifé,2 ¢;§mmben§ ta§§'un5 ﬂbceﬁn@ﬁr&taemﬁﬂ

het er oaryl . Ies of such rjngs.incl ude rrol yl, imdazolyl,
furanyl, thi QWH ABRELY F‘"ctsﬂlt%{Z(S)T'Sﬂse e 56‘%&/% thes%'yﬁ'ittﬂny‘f"hmh are

i sot hi azol yIbastmyu'andbrm'Isalts:)yriahmmg/bhaﬁWabé&tl&hlfWéco@ﬂldbﬂWa‘th@mhﬂh’drgadlél somne
cases ring Ar articul r subcl ass

of corrpounds 2q§ ?‘H e)iamlpé% tg%d%q‘?m/ aggs 1gush aﬁﬂ'&ﬁg’i@ﬁb?‘ﬁé’r%ﬂ@ ftked with
an asteri sk dcidsasilpioivizcacido nitiid acid or phosphancsa)fkeammﬁmuél%d@fntﬁ&‘r@aﬂldﬂventi on,
ooty Mok Sendie 355 BAgHE CONBHL Sl DR btk il
pyri di nyl , mjtric,damiethangsyghdnin, d|m;dlua|eduiplymraz| rydnzoic, benzenesulfonic,
glutamic, lactic and mandelic acids and the like. Where a compound contains a
quaternary ammonium group acceptable counter-ions may be, for example
chlorides, bromides, sulfates, methanesulfonates, benzenesulfonates,
toluenesulfonates (losylates), napadisylates (naphthalene-1,5-disulfonates or
naphthalene-1-(sulfonic acid)-5-sulfonates), edisylates (ethane-1,2-disulfonates
or ethane-1-(sulfonic acid)-2-sulfonates), isethionates 2-hydroxyethylsulfonates),
phosphates, acetates, citrates, lactates, tartrates, mesylates, maleates, malates,
fumarates, succinates, xinafoates, p-acetamidobenzoates and the like: wherein



I n sone other conpounds of the invention, Al selected fromfuranyl,

t hi enyl, oxazolyl, thiazolyl, imdazolyl, pyrazolyl, isoxazolyl,

i sot hiazolyl, pyridinyl, pyridazinyl, pyrimdinyl and pyrazinyl, phenyl

and Ar2 i sy@whrdwtirrs When ring Arl is heteroaryl idcrrentodssoaet ect ed

from for exanple, thienyl, pyridinyl, gyrimdinyl, thiazolyl,

i sot hiazolyl and im dazolyl. When ring Ar2 is heteroaryl it may be

sel ected frowe dupk i r N Al

and A2 may o e i SoniuRY ShRGEY ke e prEr ety

i ndependent I%F"?%tgé@tsé’éf sUEd Hat theiompoynd baa)no @ chagieC7cycl oal kyl such as

cycl opropyl, O(Cigditdalaky! diseusby af éh“ﬁ%ﬂ %)k G2l PibmS e dtS STRS hy! or
tl

the latter two groups being op tlonal uted by one or norefluoro
atoms, as i rPH%*‘E%ﬁ'Qﬂ“OB @Pﬁluﬁé"ﬁ ﬁeﬁwyhcﬁtahlr& Cﬂmdle@re\chgrhuth Obfileent | y
preferred sugbHsagpst i tuents are chloro, fluoro, CN and nethyl. The
radi cal Ar2802- qr Ar2N(R3)S02- may be in the nmeta- or para-position of
the ring Ail rel dteviermg ‘solyatends mseéfh%rematqwémnbefaAmblecuiart Icempbxt of the
nol ecule.  com nbﬁh‘%&i@EomEéUrfdQﬂttﬂé’lnlléntfoﬁ aﬂﬁ%fs%l&ﬁgmgﬁi@tarﬁo'ﬁﬁt ?l S

Ar2S502- or Ar?2 are in the ortho-position o atlveto
the point ofMAEtPIRHRRGRUtIGAIY Accentapble ﬁ@VﬁﬁsﬁO'@W'Q‘m&fmampl&l ethantﬂ $beC| fic

conpounds  Ofteim@yiire émaoy&p\bﬁ&ﬁsm%@erﬂ is Witgr Exanpl es herein.

Conposi tions ment i oned above, the conpounds with which the

i nvention is con@é’i"?ﬂé’él'" ds avithpuigh theciapentiondntcanesinest mayaaxistdn enesef ul in

the treat menhorafstdicoRafRc M, Cﬁbcﬁﬁé@%ﬂ: d b%@bﬁééCBf tﬂﬁﬁ%éﬁ.h E%?”p' es of
iNee

such di seases are referred to above, |nc ude as
allergic ai Nﬁ‘f}l FRRvTHens. Aand e mvah %assﬁeal&nm@tms@a @‘!J’Qb&fﬁtstav@lqnmﬁamnary

di sease.  withR btr SWtérbo&%nﬁlﬂﬁ%t%a@ﬁ@hFrQ%nfr@@r ?@?l‘?dcﬂléo?néi@m Reyes for any

particul ar p tie depend upon a vari et tors I nc ud| ng .t he
activity of Qﬁé’ﬁ?tfy %te@SHﬁ@Wéx@nﬂPSWG“t'QM'EC|a@@ alliyig} enentipmers gener al
heal t h, SEX,andldﬁsterbb@@mQrfs andmhiiufdstRéreg), route of administration, rate

of excretion, ﬁ% ? ation and the severity of the particular d| sease

under goi ng treat MRt P WﬁJﬁPﬂbg%e?té(FePEC%@Wﬂﬁmﬁéwmmedwnﬁ@ will be

det er mi ned lyycaldernietial algoi ;ﬁirt ofdhe Irﬁer!‘ntﬂﬁhUI“P%Brug" rhd¥his NGRS ttﬁafi?% art. In
om about

general, th dal dose Wi | | thin the ran eof Tr
0. 001 ER81e 6 i o ST a1 rerB e Ao Ui opdusHonoDT g o
about 50 rrgopldatmg tofa)rcompaml ef fdmhulao()LOFoDeRMAplE Gn dsferSproGiug ¥y di vi ded

doses. may, be nec to use dosages out5|de t hese
o es i sSTmBROEL of RRua b R b8 SolEES By udiearin v B beResesh s
fﬁgffr Bﬁg r rrmoletmn:]q;r&quabltragbsge:x: ?fgihmpwuaﬁs af bﬂﬁulﬁ?{l& ?%}Eﬁ Sk{rﬁplégg;étthlégﬁgt n;,amyt Be
in the form el '%l(e!t abfaé’ ééjs cgﬁtﬁ}ﬁés f’g tﬁ?ruIsélécqut‘%ﬁeﬁij’@§“aﬁeﬁqw d or
gel prepar asua@irsatessuc Humaratnrsal miatsatedal | n@thﬁé,@ru,é 8- hpaﬁoﬁfﬁa%hﬁqbat%@ utions
or suspensi 8”@!8 Tabl et s @1 apsuInLﬁ f&wor al adminisStration may be in
unit dose pPRYERISti onSPEYIMRESNG sy Hearatesny e nethaaesuhenatesnt s such
as bi ndi ng ag\anemlpﬁmlatesxanpl ebsyzenpsulptionates, gel aplitdluerOsuiiHoRhtes,
tragacanth, | ers for exanple l'actose, sugar,

lid
mai ze- st ar cﬁ)%m%g(& %H%WS%%L%%&”@%P& [56?"‘6'?5 gqfﬁi“ﬁep“’f'%'ﬂﬁ e ithepe
| ubri cant, flescribrdryl e Jreigsiessbem Blugaviatab, Real GQBP@&{%’Q’QY'%‘QSQJ mecol or

I d bl
RS o T L SN KN A R A

to met hods n@ldrugdnm in normal pharmaceutical practice. Oal liquid
prepar at i ONg¢ YRy rQFasl.cwgf o% ] -_, agiequs or Ol Ly
suspensi ons; Hes 8@ present ed
as a dry pr oductS!ftbjectrtedbewtovisatmdhe \abb\lre u@ﬁrﬁrono:rf &Hpenn@wmﬁh)hﬁ:hvehl cle
before use. yRUfrkibiy é%neér‘ﬁgfi‘:r ations may contain conventional additives

R' is hydrogen, fluoro, chloro, CN or CF3 and R? is hydrogen, fluoro or
chloro. In cone particular subset of compounds of the invention R is fluoro and



9 such as suspending agents, for exanple sorbitol, syrup, nethyl

cel lul ose, glucose syrup, gelatin hydrogenated edible fats; emulsifying

agents, for exanple lecithin, sorbitan nonool eate, or acacia; non-aqueous

vehi cl es (whi6doeis i ncl ude edible oils), for exanpl e gdrenshoHsdi107

fractionated coconut oil, oily esters swch as glycerine, propylene glycol,

or ethyl alcohol; preservatives, for exanple nethyl or propyl

b Ny dr oxy benged fydtbys! IR Shoff dunlt by conilEihdsth HETHTARAR S Chajour g

or colouring agepts. or topical application to the skin, %e drug

may be made ﬂbgﬁntsd‘yﬂmgﬁélaﬁfﬂ cpybinationsrof thenparmitted sObstifuerds ROand Réate

formul ati onsgydiigch may be used for the drug, are conventional

formul ations well known in the art, for exanple as described in standard

t ext books of pharfYadephenytorstti 6agembereghetareary Rifoumsaiegpedirem furanyl,  The

drug may al sg [ j f : spray,

or dry povﬂew%‘?i’ggéi&%'ﬁ%ﬁ%ﬁgﬁé@gs .A'?wéée%blhc‘e'rgtg/xagé%hgf%t%lyglﬁ’?ﬁ@ﬁ&a{' active

conmpound i s PYkagnylp pyrimiding cardopyraginyliirc somer ¢asebeAr' iShehenyeythibeylpr epar ed

by @ vari ety pRidi® Rk ReA imbasdy dsdifiap o B mitlz¥d, 11 eeze-drying and

m croni sati on. Aeérqgsol géeneration can be carried out using, for exanple,

pressure-driven jAt RPHRNErsS-oir Grimembeas betgroanil zexamples of ewckbiingsusi ng

propel | ant - dpicm8. r ri - 1N jon of
488 pRENA! By, .mza?g?uraﬁg,@eg?pm{gﬁg A %}Sr%?otleg}sl,

m croni zed active conpounds from re e, tion or
other "dry pEazel.dethigeslyl, pyrdintepyrazinyl, pyrimiding @nd\pyridiaginyd din setmenay al so

be adm ni st ecfds piag A 8pRkhyY of Bydii.eri | e medi um Depending on the vehicle
and concentration used, the d can either be suspended or dissolved in

t he dru
the vehicle. AdvdRtCR§AREqUar Sa@ﬁ@ﬁﬁaﬁt@r@e@mﬂ%@th@&wenmaéés SR’

preservat i vewR&dinHé bBhd Rara@emiratafle R ihasPby ffaftn the vehicle.
Qt her conpounds may be conbined wi th conpounds w th which the invention is

concerned for thd"pBEAeMBRHNEEPfthe invaatian, #F [srRrenylganth s meltctede d

di seases. ThysmipyRol, Asamfi, thiRAGNbiaRRIy, Shigkshp, FAREERNSYrashiyhisBRascyRCeut i cal
PGD2- ned| at ed di Séases conpri sing

conposi tions, fﬁr gr eve(r,;cﬁ,l ng and t reat_lrr&(i; |

a t her apeut i EaihaFolk PYL ."i“()vepyé‘ﬁﬁﬂmls RNIMidie)d P8 #H@Z6¥1. t he i nvention and one
or nmore other thapape ofheRGRRipdundiUbE BY MvEMRARFULSIE FBRS fulrfifyl 2

conbi nati on %‘herﬁg%/ﬁv(\)n&yggp%g ounds of the invention include, but "are not

limited to: ("B lg dmidazolth pyEazof,tisaxaziylcisotbiagpiyls BYYidiy.or
bugeso?i del: m&‘Dd?iiBﬁ,- Eﬂﬂfnﬁi?iﬂ?l@ﬂﬂiyﬁ)zirﬁrﬂ@?éﬁﬁl_&nd angﬁ%yf.al et ]garol , |

i ndacat erol or erol . eukotriene ul ators, for exanple

| eukot ri ene ant aé&ﬁ?’%f’gg @ﬁ%’gl%)&?r?ﬁmt”emﬁ% §t5?{;2'§'g3?°m'é@'te"émpl?ﬁ Henvkast or
Ieu_koL r:_ene Mriﬂwnbhmida}yi.mlhbiﬂl)tlgiétﬁhﬁmﬁaﬁﬁ_irﬁida%lyl@n or BAY-1005; (4)
antichol i nergic nts . ex .. muscarini c- recept or

ant agoni st s gucha‘gserf ['aq f‘%ﬂ;)'lsg'ﬁfeﬁ%ﬁi'%?y 3)Se%ﬁtﬁggrﬁ§ﬁw?%§x@m§em'wy{= PDE- | V)

i nhi bi tors, puidmyhand pitimidinydst or cilomlast; (6) antihistam nes, for

exanpl e sel ecti hi } ne- ecept or,..an oni sts, such_as
f)(;ng enadi ne, L;/'?Efrr :"’@i& %? m&%g?ﬁ%«%r}?@y g? %H&t’éﬂf’égggf‘é P?ﬁ“%?n%{i filuents
agent s, suchindependeitiyn setectatie ftora nfiwoph achlorfo8) CROIG.s@lcpslbaig §u- &s/ COX- 2

i nhi bitors, i r et opr.of en:. (9 X-2 inhibitors, such as
cel ecoxib ancéﬂﬁ;&o@bﬂ@?—(%&l%?l) %E‘X%fﬂs gﬁﬁtl&%h&{c&kﬁé’ﬁgﬁ ‘f‘?\tggeoro@%cri bed

i n W97/ 03094attentwo\ubaif/sdap&Poptiohally sub€RutedHivoineasrsnaadiudivratets,iazhihbi t or s,
for exanple t .z ENF ant i i ch_.as m cade and CDP-870
and TNF r ece@?o?asﬁm%gg@ﬁgﬂgﬁliﬁénxyngf etgﬁ'fgers'?'e@ggh ggrrgﬁ r &€ er(ﬁ)s”ﬂ‘uhi bitors
of matrix nesubslitoprts Bemchiorof worex@Ghphe metizl2; (13) human neut rophi |

el astase inhibit vradi t i i n. \W2005/ 026124,

W02003/ 053930 angfr_'\%ﬁ‘g:%'m W%ﬁ{‘@%?ﬁ% S E'\{Q%Hﬁ?aé? PAGFOSHRecr i bed

i n EP1052264ofathel MR A1 teldtive 1) tha2poininofagttathstent Dbt &5 thd1ose adeseri bed in
w2002/ 4229%?,g@%&rmdul ators of chenoki ne receptor function, for exanple

ant agoni sts o and CCR8; (17) conpounds which nodul ate the action of
ot her prost anoi d Howswypt, sugentiyot isexefersedthat therradibalx aSOM2 oMt BQMNRSt ; and

(18) agents at e . f | N, PPA| ni sts 1 The
wei ght rati oatrgﬁﬁ Fﬁg&tﬂé’ %&ﬁﬂ%&gﬁ?ﬁr&d gﬂ\/rgﬁwegtr?alﬁ% pf’wgog%g%hﬂ‘eﬂfc?fi%‘fe

i ngredi ent riayheestefitheholasdleni | | depend upon the effective dose of each
ingredient. Cenerally, an effective dose of each will be used. Synthesis
There are nultiple synthetic strategies for the synthesis of the conpounds
wi th which the present invention is concerned, but all rely on chem stry
known to the synthetic organic chem st. Thus, conpounds of the invention
can be synthesised according to procedures described in the standard
literature and are well-known to the one skilled in the art. Typical

A e ™. Jd" & " e A YNYATT  — M\

| - T T D | B, U T D . DA . T



or primary literature sources identified by standard literature searches
online or fromsecondary sources such as "Chem cal Abstracts" or
"Beilstein". The extensive literature relating to the synthesis of indole
conpounds we2mspecisal | y rel evant, of course. | traTEyB2bES/ONEAGESSAry to
protect reactive functional groups (for8exanple, hydroxy, amno, thio or
carboxy) in internediates used in the preparation of conpounds of formula
(1) to avoid theiSpesificacdresbymes t ofc theatnvertionninglude ahbso f | tkedixagples t he
formati on of eci()rrpounds of formula (I). Conventional protecting groups, for
exanpl e thoslé @8scri bed by T W Geene and P. G M Wits in "Protective
groups i n orQempositioasi stry” John Wley and Sons, 1999, nmay be used.

The conpounds of the_inventian of fornula (I |y be isolated in the form
of their phar I’Y&Cé&Lﬁ in&ée{]r?'PS}eélc%%QﬁFak}F% %%W'Floé',"d%u@ﬁyé’gh'?motgﬁ uenien pigg

previ ousl y hemeemedlzoe ERTHErdcepior aniadofiows mamharcesgetul dh tig: tréatined oft ed
salts can be,ge e idification with suitabl e acjid such as
acetic acid %{%ec?g%’ r%‘gh%??arﬁ fom gy 'H°%‘£J%’¥1P£ct FXGRlgs ?#h@cﬁidggpaqsegef ree
acid into arrefargentoc above eand fintlldeavexbthnya, exhiiey; adlieagic diveryf s@Riramé,d form
isolated in & [ converted into anot her

IS furth
phar maceut i cJP'}‘@"%%E@S{%%W&@og“‘gHCH%?/p@ng%w&{5188?‘9i n an organi ¢ sol vent
foll _ovv_efl t)_y addi th witi boIuer:egstaquﬂmpﬂieeapeciﬁasesealedﬂsfuzb?e,?wndulla\palﬂaﬂati on,
recipitati [ i,on. . ounds _of .for a :
\a,her e!on X, %Ri" ‘%’e ﬁé\ﬁpo nd i&%tg?:g fﬁ%“’ﬁeﬂgﬁ‘gﬁgf PB’i‘VﬁtﬁIﬂF) S‘%ﬁg’)ﬁe, may
conveni/\gnt | ycapepopnd eanpdalely theh age, claaxdyi weiglhkiegamai bealﬁhngei.edia}‘ glfnﬁl’dfm af
1), [ : . : .al..
for il & ?{F'ldh ﬁ@éﬁ%@@i?@éfﬁé%ﬂ%ﬁ“§% A YR, R et afd”
ducti diseiventy , offthe pacienidrediseasexundeegaidg treafmbantr o@ptirhire dosed and
1 CC 1511 OB i i e WRSRE SRS e o P it 0 0
on a prot ectggs?orm N ) an a%proprl ate lHepr g o] grﬁa’sqse'ﬁ Y4 he
required to ibdheiphamhacedtical rartl o agepetahdthefdailhelosevende o4l lid ajthinGhepounds

f f | bl I
et hods ( ki ringe 8forf SBORCE i aE4k 306 Frgler RE9aB7 pBERPE Bl et o
Syn. Commun.often@o mado abagt-5Gmp. per W fROSGNPIY 0.23PCT/ raBROORY, 004l 12
I nt di at f | )i i { ,
my b pr opay i Bhcesd OYf 1 bihef hahd, 1 MUY 6% Receds BB £ BiK fosiiBen o "
sui t abl e oxidtsidelese)limits iramMeaeasedt assi um per oxynonosul f at e,

t achl I i 3 : i di Sl Sch
AL - LAy cpponits wih e fflehidth8WnEthed Hidbe BBl By S
fornul a (1 V)fchagmipistratianby afy feusercensigient vty their pbarmacakiatic propastias. n T
represents ayef %Hﬁrinigfébﬁ@icr?ﬁ'@loglgfgﬁ ‘?ﬁd’}”})e q? \Pﬁ? tffnirrﬁ 'top;%efa&t, hapgsad fonyl oxy

f
group, by reaction with a f fornula e presence of a
sui t abl e baRewslgtsn SEpnUlSSt 198NIR HAHY enaelrerataiions. Sch a8 erak iapidaliery, the

reaction maysidifle GAFdt@dl QUlutibRs hesURBPERIINEE ThbRtsS dhd allpSulc@td! Y&l such
as tetrakis(triphenyl phosphi ne)palladiunm(0) in a protic solvent such as

et hanol . Co Heatigh ' W ndif ain Wit afiepe( presentalion: dafrar @ndl may aseataimbl e or
can be prepajncertigndnewipiemts @R as binding agents, for example syrup, acacia,

gelatin, sorbitol, tragacanth, or polyvinyl-pyrrolidone; fillers for example lactose,
sugar, maize-starch, calcium phosphate, sorbito! or glycine; tabletting lubricant,
for example magnesium stearate, talc, polyethylene giycol or silica; disintegrants
for example potato starch, or acceptable wetting agents such as sodium lauryl
sulfate. The tablets may be coated according to methods well known in normal
pharmaceutical practice. Oral liquid preparations may be in the form of, for
example, aqueous or oily suspensions, solutions, emulsions, 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



HyAr + Ar2-SH 0 (V) (W) Schene 3 Alternatively, internediate
conpounds of formula (111), wherein X represents SO2 group, may be

prepared by reaction of compounds of fornula (V) and (VII) (Schene 4).

reacti on rpy0eeeadsi ed out in a suitable sol vent suche@EscEbmsaig

sul f oxi de,

at tenperatures ranging fromroomtenperature to 150C

The

Compounds of fornmula (VI1) are commercially available or can be prepared
by known netswtisas S0Ep@RHY QAgeddsRETeERAPIRSLABIHEL0 dydiB, Taélfyl cdliBse,

glucose syrup, gelatin hydrogenated edible fats; emulsifying agents, for exampie
lecithin, sorbifan monaoleate, or acacia; non-aqueous vehicles (which may
include edible oils), for example almond oil, fractionated coconut ail, oily esters
such as glycerine, propylene glycol, or ethyl alcohol; preservatives, for example
methyl or propyl p-hydroxybenzoate or sorbic acid, and if desired conventional
flavouring or colouring agents.

For topical application to the skin, the drug may be made up into a cream,
lotion or ointment. Cream or ointment formulations, which may be used for the
drug, are conventional formulations well known in the art, for example as
described in standard textbooks of pharmaceutics such as the British
Pharmacopoeia.

The drug may also be formulated for inhalation, for example as a nasal

spray, or dry powder or aerosol inhalers. For delivery by inhalation, the active

combound is preferably in the form of microparticles. They may be prepared by
a variety of techniques, including spray-drying, freeze-drying and micronisation.
Aerosol generation can be carried out using, for example, pressure-driven jet
atomizers or ultrasonic atomizers, preferably using propellant-driven metered
aerosols or propellant-free administration of micronized active compounds from,
for example, inhalation capsules or other “dry powder” delivery systems.

The active ingredient may also be administered parenterally in a sterile
medium. Depending on the vehicle and concentration used, the drug can either
be suspended or dissolved in the vehicle. Advantageously, adjuvants such as
local anaesthetic, preservative and buffering agents can be dissolved in the
vehicle.

Other compounds may be combined with compounds with which the
invention is concerned for the prevention and treatment of prostaglandin-
mediated diseases. Thus the present invention is also concerned with
pharmaceutical compositions for preventing and treating PGD,-mediated
diseases comprising a therapeutically effective amount of a compound of the
invention and one or more other therapeutic agents. Suitable therapeutic agents
for a combination therapy with compounds of the invention include, but are not
limited to: (1) corticosteroids, such as fluticasone, ciciesonide or budesonide; (2)

p2-adrenoreceptor agonists, such as salmeterol, indacaterol or formoterol: 3)



ONa O = 502 Schene 4 | nt er medi at e conpounds of formula (111),
wherein X represents SO2NR3 group, may be prepared by the reaction between
a conmpound of formula (VIIl) and an amine of formula (IX) (Schene 5). The

reaction ried out in the presence of a suit glht:HaRBeddP"
exanpl e, W%@ﬁgﬁ?& ne or diisopropyl etIByI am ne) and solvent (for exanple,

di chl oronet hane O di chl or oet hane), at ‘tenperatures ranging from OCttO t he

Compounds. of PRSI, FoRfptRndbt | SFriE" iR R Pach R SBRE” G can' be

prepared by waoigivkastt kafifylasiObr pramiuRasd B F@ukbtriene biosynthesis inhibitors such
as Zileuton or BAY-1005; (4) antichalinergic agents, for example muscarinic-3
(M3) receptor antagonists such as tiotropium bromide; (5) phosphodiesterase-IV
(PDE-IV) inhibitors, such as roflumilast or cilomilast; (6) antihistamines, for
example selective histamine-1 (H1) receptor antagonists, such as fexofenadine,
citirizine, loratidine or astemizole; (7) antitussive agents, such as codeine or
dextramorphan; (8) non-selective COX-1 / COX-2 inhibitors, such as ibuprofen
or ketoprofen; (9) COX-2 inhibitors, such as celecoxib and rofecoxib; (10) VLA-4
antagonists, such as those described in W097/03094 and WOQ87/02289; (11)
TACE inhibitors and TNF-a inhibitors, for example antl-TNF monocional
antibodies, such as Remicade and CDP-870 and TNF receptor immunoglobulin
molecules, such as Enbrel; {12) inhibitors of matrix metalloprotease, for example
MMP12; (13) human neutrophil elastase inhibitors, such as those described in
W02005/026124, WO2003/053930 and WOO06/082412; (14) A2a agonists such
as those described in EP1052264 and EP1241176 (15) A2b antagonists such as
those described in WO02002/42298; (16) modulators of chemokine receptor
function, for example antagonists of CCR3 and CCRS; (17) compounds which
modulate the action of other prostanoid receptors, for example a thromboxane
A antagonist; and (18) agents that modulate Th2 function, such as PPAR
agonists. '

The weight ratio of the compound of the invention to the second active
ingredient may be varied and will depend upon the effective dose of each
ingredient. Generally, an effective dose of each will be used.

Synthesis

There are multiple synthetic strategies for the synthesis of the
compounds with which the present invention is concerned, but all rely on
chemistry known to the synthetic organic chemist. Thus, compounds of the
invention can be synthesised according to procedures described in the standard
literature and are well-known to the one skilled in the art. Typical literature
sources are “Advanced organic chemistry’, 4" Edition (Wiley), J. March,
“Comprehensive Organic Transformation”, 2™ Edition (Wiley), R. C. Larock,
*Handbook of Heterocyclic Chemistry”, 2™ Edition (Pergamon), A. R. Katritzky, -
review articles such as found in “Synthesis’, “Acc. Chem. Res.”, “Chem. Rev.”,



.1Ar2-11 11Ar O (vim Schene 5 Exanpl es 1H NMR
spectra were recorded at anbient tenperature using a Varian Unity |nova
(400MHz) spectroneter with a triple resonance 5 mm probe spectroneter.

Chem cal sWwofi®oarmes expressed in ppmrelative to tetrapei/Qplessdodne. The
foI | ow ng abbr evi ations have been used:iibr s = br oad singlet, s = singlet,
d doubl et, dd doubl e doublet, t = triplet, q quartet, m= multiplet.

Mass Spect r oaap:rmwu@@ur@és&eémﬁﬁréd%yﬂahﬁam %rétﬁieeﬁdra{éstdnﬂﬁéo@”d
associ at ed ss ions were performed using the follow ng nethods:

Met hod A: ex[S@Pi FRAONdane pauTpes syFies ‘Eﬁf’eﬁ"ﬁﬁ’cﬁ%ﬁ’é@@ mratdedstaint. CTThe

spect r omet er exbhdived MerdtliCrelatiig W @ SRR ofdole! ! 254
nm det ecti on SI neg?eHl ggi ns Ogl peus %}8 5 am 1%0 d)?%av%uﬁ‘@é’% %&Ir:rﬁ"‘g?l/d a 2

m. / mnute fq CU¥re initial solvent system was 95% wat er contai ning

0.1%formc acid | &(ﬂy\/l@é\heééssaﬂdto%ﬁz@ﬁé&&h\ﬁé hﬂn@tlcﬁﬂﬂbﬁiuﬂb Qﬁr Qe %Igor m ¢
acid (solvenéycgé)é)gor the first mnutefoll gradi ent lp 5%
sol vent A an GHNi0RN NI 0p \FaF We'”n'éiﬂrmfﬂ'amsn‘dﬁeésm thaepreparalionsef vent
system was hed cﬁ!hﬁﬁhff%rﬁ@!é @ﬂ) foUE\Fd'u?fthéfr []h\ﬂh'ﬁtééi part®fdation in a reaction
2009/ 077728PCT/ GBi?g 2@4107 B: ‘experinents were

per f or med on'®84fp mafign PBFWE@@ﬁéEtf?W 8)- worendieaakarolectined

negative i 0ngl@hp@tfbﬂ&ﬂémﬁleathdsdfldgsdnbaj QRET. 6W @feélﬁt 8hd PO, U1 AGtin
Phenonenex L] um and nL / mnute flow rate.

(2
The sol vent ?] %FEW%%’”E%% §Eﬂ3\?@nmﬂeﬂ"salﬁ’d ‘@Wé’c\ﬂ"%)’e‘?ﬂd Borgr1998emey bet 0. 50
m nutes fol Imd by a gradi ent up to 5% sol vent A and 95% sol vent B over
the next 4 m nut The fi ol.ven tem s held constant for a

further 0.50 mi nut¥scompoun sﬁf £ dNED °’b§rf@‘ﬂ‘% { maybedsodaied indhe UM usi ng a

Per sonal Cheg¥ ménphsfmécreumyrme;ztemmaltmm d6ShBs@ d84dHBRE PRAViRislyesonat or
and dynamc field é@nl n h of \Z/;xhl ch |ve reproduci bili té and cantrol.

Tenper at ur es"§Fnf ﬁsP%H'ﬂ pleeseigfes s@is Gan 6 20 bars

can be reachmerafw bwmﬁdmxfatlum a\lwtlﬁr£ sam@mé a@dl@ dueh h&i ScellE OfKEP SMd:

0.5-2.0 nL arative HPLC

purificati o Zorlf’aé}(i"ft'&d gxiactie? HRS% E%’?Fégaf?eer&é‘fﬁw M egapissauentsi | i ca

stationary phﬂmeed E)ycm}apmmoﬁOTbmfnea hcidorim awothted FMtHiS @A coh dREt er .

The nmobile p used S.m xt tqQnitri and ter (both

put for ed vi | HTBELRTPUST INg P e el ra ikl Aoceml Son by asabier 8 11 ow

rate of 10 nén prganici soieat fofldwey by additigr efthe rippropfiaté bake af YubscaaBhiC

nodi fi er 40 t Fractions containing the

required pr g%g?%?ogeﬁ%mﬁqat&%bgr Tﬁ\ﬂhlgﬁgl 'Yysi s) vvere pool ed, the organic

fraction renoved Cbgrnwmderoafarmmla @ owhéreinne Rl RY, rin amugﬁlm‘se & define@n

| yophi |l i sed & nﬁ i

15-f | uor o- ngﬂj{%h #él or Véh@%&ugg'h{%ﬂ %ﬁ%?ﬁ%g’ﬁ b! P f339tign betyreen an

met hyl i ndol-lmdmelrﬁcfetm@iaa(dj) dwvherein E represents hydrogen or alkyl group, and an
aldehyde of formula (llf) (Scheme 1). The reaction is carried out under acidic
reductive conditions, for example a mixture of triflucroacetic acid and
triethylsilane. It is to be understood that if the reaction is carried out on a
protected form of (Il) an appropriate deprotection step will be required to obtain
the desired compound of the invention (la). Compounds of formula (ll) are
commercially available or can be prepared by known methods (Kim et af; J.
Heterocycl. Chem., 1981, 18, 1365-71; Forbes et al; Syn. Commun., 1996, 26,
745-754).



Preparation la: 3-(4-fluorophenvlsul fanyl)thi ophene-2-carbal dehyde

A m xture of sodiumhydride (0.20 g) and n-butanol (10 nL) was treated

wi th 4-fl uorothiophenol (0.64 g), and the resulting m xture was added to a
m xt ure of wkFPhii ophene- 2- car bal dehyde (0.96 9),  per/cB2008/004107

tetraki s(triphenyl phosphi ne)pal I adi um (g) (0.12 g) and n-butanol (5.0 ni).
The 15 resulting mxture was stirred at 100C for 2 hours and then at 120C
for 4 hours. The m xture was cooled to roomtenpergture, concentrated
under reducedqypressure and the residue partitiaongd between water and et hyl
acetate. The -@m phase was xieo’(* racteckw th gthyl acetate, and the

conbi ned orga S| utd.gn wasaﬁﬁri ed—ever S ubrsul fate and concentrated
under reduced pressurg. The residue was iMed dy col um chronat ogr aphy
on silica gel, eluting with a mxture of cycl ohekane and di chl or onet hane
(2:1 to 0:1 by volume) to afford the title conpolind as a yell ow solid
(0.78 Q). W IH NWR (CBY3): 56.72 (B, J =5.1 Hz, 1H), 7.08 (t,
J = 8.6 Hz, ZBdhemé142- 7.48 (m 2H), 7.62 (dd, J = 1.0, 5.1 Hz, 1H), 10.11
(d, J =1.0 Hz, 1H).. Preparation |.b: . '

3- (4-f1 uor obenzenE@ﬂ eé’l'fB‘?)?WWHgﬁequfpgﬁ'l"BaﬂWeh\%?éem X repesepis Pan of

3- (4-f | uor ophysuy, sndyf e prepiahedoph eece)ddatian wf lcdmpyuleds( 6F. 6fn@a (VR with a

di chl or onet hanﬁibg& 0 ngT at_0C. was treated dropw 38 with afstol uti{)n of 3-
chi or oper oxy UIERIE ¢ 0% 12080k ) SUCh 45, PRIBTHEY n RREOXYPINRYfate, ietan e

resul ting m xhisreperaybsihzgic acld at ofder Well kribvnnoxidiineg agerds {(Svhamat2).r oom
tenperature for 3Ar,hours. The jmi xture was partitioned between saturated
aqueous sodi um Ig?drogen carb’pnate solution and ethyl acetate. The agueous
phase was ext ed withHgtNyl acetate, and the conbi ned organi c sol ution
was dried overgsodi um sul fate and concentrated under reduced pressure. The
resi due was puruinfi ed by g"g;(yggzw. chromat ography on silica gel, eluting with
a m xture of cycl ohexane and di chl oromethane (1:3 to 0:1 by volune) to
afford the tiSdheme@rpound as a white solid (0.36 Q). NMR ( CDCl 3):

)
132,725 ) 2y sl 8 e 1

{5-f 1 uor o- 343V, 4-vwhenein o be nzemresants oav|chidng,ogitemo2- pi nisdhy|dterd. or a

1 ot hyl st 1 angheiighafestbiie gitle, 5] Sactien pipn £ IR hfR 04 n the

di chl or oet hanegepc® ofl p stitabl®)(bagas swohe @sepotdssipni sarbanaty (Scheceudle of (5-

fl uoro- 2- et i -1 i i vk est ) - 4=
fl uor obenzen%{ﬁa}‘%g%% ﬁ% éﬁgé{j‘e?‘}@gggba Eghé%eﬁ(%‘?légéémgn%r %s&f}ab[e
di chl or oet harratalyst,osurh) as detiakislErinhenylphasppinaiprtiadiem(Qisin sa ipretigdselvent 10C f or
15 mnutes angf BeRudinof. LAMIRIBE 6PAolhRa QY P4 @)wareTaaﬁgﬁ@réis SraliBie di | ut ed
wi t h di chl oronet hane, washed with saturated agueous sodi um hHydrogen
car bonat e solaitcrd ke #frPaged bykewet mathgdesi um sul fate. The sol vent was
removed under 6 reduced pressurg:and the residue purified by colum
chr omat ogr ap posi Iri_psﬂ gel b, Sl uting with a mxture of cycl ohexane and

y

di chl oronet hang (1: 1*1070: 1 yp?'une) to afford the title conmpound as a

colourless gun?(0.17 g). 1H NWR (CDCI3): 62.29 (s, 3H), 3.76 (s, 3H),
4.44 (s, 2H), ®81 (sm2H), 6.660Mdd, J = 2.5, 9.4 Hz, 1H), 6.87-6.91 (m

T 1 e, ) oo " Y (0
, 8. , Alternatively, intermediate compounds of formula (), 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 femperature to
150°C. Compounds of formula (VIl). are commercially available or can be
prepared by known methods.



Preparation 1d:

{5-fluoro-343-(4-fl uorobenzenesul f onynt hi ophen-2-yl net hv1ll-2-

met hyl i ndol -1-yl l acetic acid A m xture of

(5-fluoro \36?00%77%8“” obenzenesul fonyl ) t hi ophen- 2-yl metdydBamosoo4107

2-met hyl i ndol - 1- 0} acetic acid nethyl ester (0.17 g), tetrahydrofuran (2.0
nm) and methanol (1.0 nL) was treated with 5.0 M aqueous sodi um hydroxi de
solution (1.5 mr and the resul ting mzxture was stirred at 40C overnight.
The m xture saaci di et by the :ﬁdd tion of 5.0 M aqueous hydrochloric
acid solution 0nd conceligrat ed to NEW bul k under reduced pressure. The
resulting precipitate was collected by filtration, washed with water and
dried to afforg the titdhge conpoundmassea cream sol i d (0.11 9).

1H NWVR (CDCI@f 5 2 28 (s, 3H), 4.41 (s, 2H), 4.75 (s, 2H), 6.63 (dd, J =
2.4, 9. hpmed 83 (td, J = 2.5, 9.0 Hz, 1H), 7.05-7.12 (m 2H), 7.22
(t, J = 8.4 H, 2ifembda 6§|ﬂp64.|‘ﬁ)ds &f&ﬁndiéi@m) Jwkerin O r&préséﬁzs s® R3

VE: ESI (+ve) (Met ho&&Aé’ rp&l\/g Retention time npl e 2:
(5- f | uor o- 3- BRYP4 MAY SBW?@ ot Pf%"i‘ﬁ?&ﬁé’ﬁ?’\’ﬁﬂ‘ azc?\‘BPq’Hﬂdl ?fch!"lu‘%l(Ylﬁbetl c

acid O Prepadahi éiﬁnaaﬁftﬂ'rrﬁﬁ' )J cmeh@rml Smefﬁammh&ﬁé%bé%améﬂ out in A
m xture of 4-fluorobenzenet hi o assi um car bonat e g) and

N, N- di met hy| £ r RESPAEE (95 @A) S '?rg’éf%d A rPx&"l?FeormtB%Wz'aFH@hyaé (0.73

g), and the ﬂﬁawnspymhmmwr ean@s sdlveht egfont ekfrapie! € aRALAIMEtRafeOr ol 6
hours. The i(#_lgre Was flltered and the f Itr éed concentrated under

reduced pr esd oefpane). i Bmeeﬁﬂﬁge%u?qgl"lge 19 dhe, reflux demperaturpt a
e dd'"s**wem“;emw*wmfb‘%%%f T e
Ite soll . . . . m

iy 775117 888 ) i goriersigyavajiaple or 53 be réyatedy kil Fsthog i { on' b
4-(4-fl uorobenzgnesul fonyhbenzal dehé The title conpound was
prepared by t eyt hod ,off Preparati dn | b using

4- (4-f1 uoropﬁ'err?’l surfé‘hyﬂ)benzal d*e1rr"“ 1H NVR (CDCI 3): 5
7.19 (t, J = &5 Hz, 2H), 7.95-8.04 (m 4H), 8.08 (d, J = 8.2 Hz, 2H),
10.06 (s, 1H). (wﬁrepar atixon 2c:  (W)X=SONR

(5-fl uoro- 3- %% &fafgl uorobenzenesul f onyhbenzy11- 2- net hyl i ndol -1 vfl acetic
aci d net hyl P
Examgles

"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 constapt for a
further 2 minutes.



The title conmpound was prepared by the nethod of Preparation 1 c using
(5-fluoro-2-nmethylindol-1-yl)acetic acid nethyl ester and 4-(4-

fl uor obenzenes ul fonyl) benzal dehyde. 11-1 NMR (CDClI 3): 8
2.30 (s "§’° B S, 4.08 (s, 2H), 4.80 (s, 2"')1)(:1@(;&608%09@7(”1 2H) ,
7. 05- ,729(dJ 8.1 Hz,;£H), 7.79 (d, J =8 2H)
7.92 (dd J = 5.1, 8.9 Hz, Preparatlon 2d:

15-fl uor o- 344- (4 e e fiiacetic
acid Am xtureof {5- Ogrgo%@% w I"uor bgﬁzeneéﬂl ony g%éz)%l]ﬂlﬁﬂvx Le?

met hyl i ndol - sPeattamsien wittapesitiveeartsynegative fon(dearpsprgy aad dELSet Riatky dray ur an
1.0 nL) was S 1.5
ETL) an 21 thed[?gegﬂt?rfﬁﬁ%%@%ﬁ?g%ﬂ@ﬁ‘?;g@?bﬂm%%ﬂ?rﬂ)&b%ﬁ}mﬁd—'é ﬁ@'gn xture
was aci di fi eshitytetfiow l’atfdl Theosphet sygiemn wap e solvgol dehd 4 solvant @ fool ut i on
and concentr %@ﬂs#@ﬁ@ﬁmﬁﬂgym%&f élgFa%henT*&E t6 8% &‘R%ni"@%PB%% ddfinbY
preparatlve rever se-pnhase (I) a mxture of acetonitrile and
water (1:3 t®& over thy wmrmlputf:@) aitedingl spkent systent wiap deltdcenstant Wia e sol i d
(0.056 Q). furthe 0.50 mute;H NVR (DMSO-c16): 5 2.28 (s, 3H), 4.07 (s, 2H),
4.89 (s, 2H), 684 (td 9= 2.5 9.2 H, 1H), 7.12 (dd, J = 2.5, 9.9 Hz,
1H), 7.32 (dd, J thrawa\sa gxperimenty were Fgrriediqut( vging: i) Persogal(Gherdistyy 8. 4 Hz,
2 7.94-7. 2 456
(ml—l) Rot e%?ql@gbyr?th%miér %hlérp'hs%s 591 Iel\r%deEr%l:-:m(aT&e&né MohARE fokd
3: (5-f1 uor o- mmrm.fummpbmmfgmrmmmms ahtﬂ @antrglbefenyidratares from 40-

dwl i ndol - 2\5? Egﬁ b%en ege and )}:{ ?%S%F&t fgqur]{'}gzeo bars can Re rTr1xa'.elat“,hed. T

me
3-fluoro-4-( uor op sul'fan enza 2lire of°
4- f | uor obenz &pesiof vial §@. @allay)e fop thisgroressot -3 fanlearfd2.0-5) mhnd

N, N di et hyl For MeQérsb 2Rabd- bretBPatlv6 SAPEE. ptriichiidnd lid | ddpfabsizaligiehyde.

(1.0 g), and the resultln oom t enper at ur
hours. The niGengsig mcrparfﬁﬂﬁlbmédd tﬁdlcweaiailqmawephmdmewhyhnsad@tcmm and

the organic Wé}@ﬁ? ?E’Fni ﬁférﬁh‘f%fanﬁ*&? e%hH’Fhéﬁilleflﬂ-{aEe ubB8 Wl M&'El}reé"@ﬁ

renoved under duced pressure to afrfor e title conpound as a

col our | ess g@aetooitrilg agyl water (both buffered with 0.1% viv trtﬂuoroacetlc acid or formic
acid) with a flow rate of 10 mL per minuie and typical gradients of 40 to 90%
organic modifier ramped up over 30 to 40 minutes. Fractions containing the
required product (identified by LCMS analysis) were pooled, the organic fraction
removed by evaporation, and the remaining aqueous fraction lyophilised, to give
the final product.

Example 1: {5-fluoro-3-[3-(4-fluorobenzenesulfonylthiophen-2-yimethyl}-2-

methylindol-1-yllacetic acid

Preparation 1a: 3-(4-fluorophenylsulfanythiophene-2-carbaldehyde
A mixture of sodium hydride (0.20 g) and n-butanol (10 mL) was treated

with 4-fluorothiophenol (0.64 g), and the resuiting mixture was added to a
mixture of 3-bromothiophene-2-carbaldehyde (0.96 a),
tetrakis(friphenylphosphine)palladium (0) (0.12 g) and n-butanol (5.0 mL). The



1H NWR (CDCI 3): 56.90 (t, J = 7.6 Hz, 1H), 7.15 (t, J = 8.6 Hz, 2H), 7.45-
7.58 (m 4H), 9.88 (d, J = 1.9 Hz, 1H). Preparation 3b:

3-fluoro-4-(4-fluorobenzenesul f onyl | benzal dehyde The title conpound
was prepangg iyoiiag Method of Preparation I'b using  pcr/GB2008i004107
3-fluoro-4-(4-11 uorophenyl sul f anyCbenzab dehyde. 1H NMR

(CDC13): 8 7.23 (d, J = 8.5 Hz, 2H), 7.62 (dd, J = 1.4, 9.5 Hz, 1 H), 7.84
(dd, J = 1. ( ,128°C fdr- 1H),
(09,2 5, 1y e s B33 1P 2 B et 12boc 1 s

444- | uor obeHee AwdwIer bﬁ?l gasdsslz oL Toam  tempepturad egncentatedcendet raducadnet hy |

ester prddiird 'ahHethEOr@FﬁQH@%aY’tﬁﬁnéH %eﬁ\re%ﬁ J@é{tgit Qﬁd rra?ﬁﬁ%efaie Pﬁgsar ation

1c using (5- quoro I ndol- %(Dace c acl ester an
3-f1 uor o- 4- (&ﬂﬂew%@hmw@én@ém‘-ﬁe@n\y ')l@&ytap@l@tﬁy@@d the comblned organic  1H

yﬁ (ngzBZs soﬁltlgn 2\%3& Sdne'ﬂ'bove?’ SZ)&IU&]S ’suﬁﬂ%e éd %%n%ér&t ’ungﬁg q‘eéjcgﬁ (
(m 3H). Pr qugﬁ&lﬁ orT hgdres:due was purified by column chromatography on silica gel,

{5-fluoro-3- éutﬁtga{mﬁﬁ’ré’ rﬂix{.ﬂe fdf%@h@i%@”&ﬁ&'&x%&h@iﬁé%é'(z% to 0:1 by

met hyl i ndol cetic acid m xture of
15- f I uor o- 3[¥® LFW%?aff@,m(the#Iﬂ%@qrﬁmﬁﬂ@ﬁ@snﬂl%ﬁthwe&gall 2-

met hyl i ndol1- 1-yl Pﬁmhqc@@gﬁl d@?i‘}é& J&SE, ?er( QHH t%nda%qi bgnﬁf&man

(1.0 nL) was treated with 5. eous sodium h OX|des |on(20
m.), and th&ﬁ%mlzﬁ)néﬁih(ﬁfﬂ w21 8a8 1417 b d Ol (4O~C‘f1d}H4 Tur. The mixture

was acidifi ratléf?‘llsr?@fﬂﬂ:'r&ﬁeﬂﬁe ulfor i BREREYS gl oric acid

sol uti on an concen ra under ue was purlfled
by preparative r é\/@'@t@ﬂmfe@s@ ﬂLPLQBhelévl%Hlfﬁny)tmpmﬁr@-mmaldehm (aélwdnitrile

\«mt \gats er g 32] @fc@lo’i_’oﬁl)@thgné (sbymmoéttﬁve)wésotr%taﬁmﬁo?@%s@tﬁ' &g@ﬂ%rﬁd as a

4.11 (s, 2HS '040@10{3@9"% acd. (33 Qtigy dichlororpethaney (12 mk), angithe msmwng’ 23 (m

314%) 3 193? nﬁﬁmﬁ Was sllrn'éd a? 02C Hgr 151h9mutgs gﬁd QI% at‘]roﬁ 4teﬂwpe&ﬂ9re'?’§|;53 ESI

(+ve) (Met hdwum : Th ?3mc>1wrﬁ) Wa(SRBP’é'H‘?'TQS‘n b@M@ﬂlfawrm% aquegip| eodium

f 3-1244- chl q{fﬂh@%eéﬁﬁéﬂét@r%l&%' s efhyY laBlak | | The BhHESR- Bhase was

met hvl i ndol I'i acetic ac
extracted with ethyl acetate, and 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
cyclohexane and dichloromethane (1:3 to 0:1 by volume) to afford the title
compound as a white solid (0.36 g).

'H NMR (CDCly): 8 7.22-7.26 (m, 2H), 7.46 {d, J = 5.2 Hz, 1H), 7.71 (dd,
J =1.2,5.2 Hz, 1H), 7.96-8.01 (m, 2H), 10.63 (d, J = 1.2 Hz, 1H).
Preparation 1c: {5-fluoro-3-[3-(4-fluorobenzenesulfonyhthiophen-2-yimethyl]-2-

methylindol-1-yl}acetic acid methyl ester
A mixture 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-
fluorc-2-methylindol-1-yl)acetic  acid methyl ester (0.1 g¢), 3-4-
fluorobenzenesulfonylithiophene-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



O Preparation 4a: 2-(4-chlorobenzenesul fonvfl pyri di ne-3-car bal dehyde
The title conpound was prepared by the nethod of Preparation Ib using
2- (4-chl or ophenyl sul f anyl ) pyri di ne- 3- car bal dehyde. 1H
NVR ( CDCLl3wo 2009767528 7. 64 (m 3H), 7.98-8.03 (m 2H), Sec@ciuidakoodor 1.8,
7.9 Hz, 1H), 8.69 (dd, J = 1.7, 4.7 Hz,161H), 11.13 (d, J = 0.8 Hz, 1H).
Preparation 4b:

1312- (4- chl ormemﬁrysswefam/ﬂrae%énu@é wired! BEEdrhh <R
met hyl i ndol- 1- IyI @cetl aci.d net hy ggter 8 T roHdt‘équpl-% O%Tp?iﬁcr?d was

prepared by PReCiEtGEHNA "Wtéf?a?fa?ﬁclﬂ'?el‘%‘eu%ﬂ%Q'Cmommetha"e (1:1 to 0:1 by

(5-f1 uor o- 2- psltiy) fordfoid theltitla @Binb6urtCa 2- (4-
) pyridi ne- Ipcl;;lr baéija Ha%/mess%ﬁ% ﬁ"’gﬂ 1H NWR

hli b
(CDC13) enzenﬁiWﬁsW@mn@ (373 3 700, M, 644 (3 2014 51 (5, 28, 656 (@)

EE?O 6. 94 (nn—2:2-5094?4z111|-0d§87ﬂa91 (41121;%)87%3 10 %@’87%4%5§_ ,g go 7.9

40
(dd, J = 1. egHWéMgn} Tlﬁ)lﬂ sz@)z@@gl(mm@p B@zaHB/ 004107 20 Preparation

dc: {3-12-(4p @@ @itioh eNd:e
met hyl i ndol-1 aceti ¢ aci
{312-(4- chmmB!él ridi n-3-yl met hy11-5-f | uor o- 2-

met hyl i ndol- 1-yl }Jasafttie @E{gmuﬁﬁf-@-ﬁ (@ﬁfo%beﬁgeﬁegﬁ J\P@{)El?o&qw‘éé%w&ﬁﬂ]‘-ur an

(1.5 nL) was,tr a M aqueous sodi um e (2.0
m.), and the? 'F@’?IH'P ﬂ'gﬂ"%aﬁ?m@'@\ﬂ@tm pitee@. 1t 9) dletratiysirofarand2fsnl) Bne i xt ur e

was acidifi edlethhnélf‘(e oashtl) WaredtedPwih Moaﬂué‘diféﬁumég&:% maBFdx%ea%IHI ﬁol ution
and concentr nder, reduced pressure. The resid b
preparative 35@@@ Haeéwﬁfm mpduse wag shirred %491G<P¥ﬁfelgbif 'Hteemotturerl |l e and

3. 5: 6w whi
\évglt Ie(r]I EO (5)39 s ‘aadmed bbyma@humah df% tﬁfvf ﬁ%ow%y&ﬂokhlenggi}?%mgﬂ)ﬁnﬁ 57| Ee

2H), 4.98 (s° "%?—ﬁ“a‘%d isloy gk (’Hﬁ’efz’ﬁﬁ'uceﬂ Pesspres J he fesulting, precipitate wag (m

2 8. 00- 8. éliedtad b ti8n wadtdd, with waté s, 1H).
TE " EQ (e oot B eatin MadHEd, with watbr dnd Gridd Faffohftho it Siloha ®, 21

A
{5-fluoro-3- ‘irﬁarﬂ%%‘i’ %)%%%nesul fonvl t hvddi n-4-yl net hvi | - 2-
met hvl i ndol - 1- vI "HGMRACBOI: 5 0.28 (s, 3H), 4.41 (s, 2H), 4.75 (s, 2H), 6.83 (dd, J =

2.4,9.5 Hz, 1H), 8.83 (td, J = 2.5, 9.0 Hz, 1H), 7.05-7.12 (m, 2H), 7.22(t, J=8.4
Hz, 2H), 7.38 (s, 1H), 7.97 (dd, J = 5.0, 8.5 Hz, 2H).
MS: ESI (+ve) (Method A): 462 (M+H)", Retention time 11.0 min.

Example 2: {S-ﬂuoro-3-l'4-(4-ﬂgorobenzenesulfonxl[benzx[l-z-methylindol-

1-vilacetic acid

OO

[s]

Preparation 2a: 4-(4-ﬂuoroghenylsuIfanyl)benza!dehyde

A mixture of 4-fluorobenzenethiol (1.0 g), potassium carbonate (24 g)
and N N-dimethylformamide (25 mL) was treated with 4-bromobenzaidehyde

(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).



Preparation 5a: 3-(4-fluorobenzenesul fonvDpvri di ne-4-car bal dehvde A
sol ution of 3-fluoroisonicotinaldehyde (0.25 nL) in dinethyl sulfoxide
(2.0 nL) was treated with a solution of 4-fluorobenzene sulfinic acid

sodi um sal wo(Zdedo7gs i N di net hyl sul foxide (3.0 nl), andctigz200e804hd7i Ng

m xture was stirred at 100C for 3 days.17The m xture was cooled to room
tenperature, partitioned between water and ethyl acetate (20 nL), and the
aqueous phase ext 'HIMRI (QDCR): &8 hyI0-meim] 4+), Ti5-csarghned), or gRpizg (sol ution
was dried ov ssfg}eg% ul fate and concentrated under reduced pressure. The
resi due was S%‘P 6) col um chr omat ography on silica gel, eluting with

a mixture of Rﬂe@t@h@ﬁﬁﬂ@&or@ﬁdnﬁn@%Ifoﬂﬁ%eﬁ&ﬁldé&@% to 4:1 by volune) to

affordthetitle;ﬁerrgtund asgvvhite sol I 0. % 21 ) 1FI

NVR (CDCI 3): 8 7 SePrRRuUns | yyas prepgred py the methga of PAerpration tiysing

(7) ?5H§ 01 (m4(%*ﬂ)mroﬁh@rﬂ;ls(tﬂfany])benﬁal&eﬂ;}ae 1H), 9.30 (s, 1H), 10.88 (d, J =
re

{5-fl uoro 3 1.3- (ﬁ&%?@%@%zéﬁe&rﬂf‘bnﬁﬁH?r?%’r A-92-84 hise,4H)18.28 (d, J

met hyl i ndol - &-g/ Hacal)i ¢o. gsgd 1#gt hyl ester The title conpound was
prepared by he nmet ho of reparatr on Ic usr ng
(5-f1 uor o- 2- rAEAYAtio - 14-{4-flugrobe "

fl uor obenzen etion .H}ﬁaﬂr Iékt@? 4 car baI dehyde 1H NWR
(CbC13): 8 2.16 (,? g\r (s, 4.79 (s, 2H), 6.34
(dd, J = 2.5, 9.3 lpsrztlt@wnp%mg E@@'@Pifﬁ? bzﬂye mtmg of Paepaationslclysirg. 9 Hz,
(1H) 7.28 ( d¢b-fiubre-23n&hylBdal- Hgvriac%d); 8adi® (dflethyl = es@r 8-fhdHZ. 434D, 8 55
f

d, J Preparation :

5-f 1 uor o- 345‘2?ﬁb?w286?5¢%8?é)e?%¥5?¢8¥%yr| di n- 4- yI met hy11- 2-

met hyl i ndol - 1-yl | e RMRC(GIREIG: & 2.30

(5-fl uoro- 34%%4 fluorg enzgnesul & '3H?“3<f’61fs‘339 4?8rr£,5 2H1 430 (s, 2H),

met hyl i ndol B 2)adi0g- e H}N 3'é)st7 {doJ Z18. b)Hzaﬁtl)té?Q &hydT 8%2ur an
(1.0 m) wasHera®t ed2vid, 5549, dloagriopyis sodi um hydroxi de sol ution (3.0
m.), and the resultrn mxture vas strrred at 40Cfor 3 hours The m xture
was aci di i eHrgpgratic fi erf4-§ @12y ethylindd!- 0l ut i on
and concent r gifedti¢ gcid ow bul k under reduced pressure The resul ting
precipitate vvascllect dby ltration, with water and dried to
afford the title %’J whitt- &U%13rlﬂ (ﬁﬂu'erglzrergﬁnesulfonyl)benzy!]—z- 1H NMVR
( DVBO- d6) eaeawru(@r 1%I}alcetléa%idl(n§th Bbaterc@c%d%nd%é{}ah rfrah 4f! n?L‘ 2.5,
FCHETK I Wor e s s b ek ek

7.37 (dd 7 Wag tgated with 5 rﬂd“e?“ﬁ?" U'@c”'y@rﬁmmolutml('i By qne, tth) '8.66

(ﬁ/e : }J] - i) 1 HBultlﬂQ")’antgreaﬂasg Stlrtre'ld'&t 40°8. 1@51(H‘Uur 5Thé'Fﬂlxture was abiifie By (*ve)
0 ent i

6: (5-f | uor o- @22"&%’%@]@?B&EQHW%QIVHWNE'BF? gﬂﬁﬁplfmgqﬂl?o@entrated under

rre t hvl i ndol - reduceak ptaseuraci TheNfeidue, was purified by preparative reverse-phase

HPLC, eluting with a mixture of acetonitrile and water (1:3 to 9:1 by volume) to
afford the title compound as a white solid (0.056 g).

'H NMR (DMSO-de): 5 2.28 (s, 3H), 4.07 (s, 2H), 4.89 (s, 2H), 6.84 (td, J
=2.5,8.2 Hz, 1H), 7.12 (dd, J = 2.5, 9.9 Hz, 1H), 7.32 (dd, J = 4.4, 8.9 Hz, 1H),
7.36-7.44 (m, 4H), 7.82 (d, J = 8.4 Hz, 2H), 7.94-7.99 (m, 2H), 12.91 (br s, 1H).

MS: ESI (+ve) (Method A): 456 (M+H)", Retention time 11.2 min.



OH 22 Preparation 6a: 2-114-fl uorophenyl) nmet hyl sul f anoyl Thenzoi c acid
nmet hyl ester A solution of 4-fluoro-Nnethylaniline (0.53 g),
triethyl am ne (0 65 g) and dichloronethane (2.0 nl) vvas treated with
2-chl or os oic acid methyl ester (1.0 Qg), dl![hﬂ?@ﬂ i nNg

m xture watus( S rreghz t roomtenperaturegfor 24 hours. u%lgj’was
partitioned bet ween water and dichl oronet hane and the organic phase was
washed w th galbi . 0 ) pver
sodi um sul fate. Tne sofve Wa pveu EtuCet pres e
resi due was m&ﬂlxjﬂﬂﬁ;&;ﬂﬁsﬂm&dhr omat ogr aphy on SCX-2, eluting with

met hanol and then 2.0 N, a nla in methanol to afford the title conpound
as a pale yeIIowsoI 0 1H NWVR (CDCI 3): 5 3.26 (s,
3H), 3.86 (s, 3H), 607 04 (m 2H), 7.11- 7.18 (m 2H), 7.36-7.49 (m
3H),758(d 1T 6.8, 7.7 Hz, 1H).

Prepar ati on6h: N(5
met hyl benzenesul f ongm de A sol ution of

2-[ (4-fl uor ophenyOnét hyl sul f anoyl j benzoic acid nmethyl ester (0.80 g) in

t et r ahydr of uP@pagition 28C3-ecrol4r @ahuerh l’e Yhifa 'ehEaI&e gM i thium alum nium
hydri de solution ntetr grofuran e resultlng1n‘ixture

was stirred at ff"’FtH \‘R’Qbe"ﬂ‘?@ thial ()¢ 9\)@9@‘@%’5&‘&! garbanats (3.103)m

aqueous hydrarmNm Unnalwnﬁrrs@hvdbl(m il Ava3ardated Ritts 3 3aiftuoréirhzaiRgnyagsul ting
m Xture was erature _for 1 hour. The m xture was

rred
extracted wi PEH&%E‘?SH 95’?1 Utehwas sHpchalropmdamperatiye folcte hauss.dr i ed
over sodi um w mmem particenadrshese i Relest arna@mdcaé@saﬁa ®he dfy@nicesi due

was purified col u hr omat ogr aphy S|I|ca eluting with a
m xture of c@)ﬁéSh‘%%ﬁEe‘gr?He ﬁ @'B %ﬁfgte( lTbetSB 8“‘4WB§/ r@'@PVﬁPe)J"QQS afford
the title compmeubra&lm@tmaﬁdr@ﬂfe tielcofiPodfd as a colourless gum (@HSN}XR (CDCI3): 5

vo. vb, 70 re, PR Gop e i Tne e g il ¢ 3 <ab e S g dm 1

Prepar ati on 688 (thH} blaaqaqphew-ﬂr)f or nyl - N- net hyl benzenesul f onam de
A sol ution rN— _o o] e ) 2- drox et hy|l - Nmet hyl benzenesul f onam de

(0.35 g) in‘ef 3 YYpERgaaNEee di oxi de (1.2 @),
and the resul ti ngl'rmt}ﬂbummpoaﬁd whsw@drai bﬁ@z@ héthod 6f rRPEGtion 6 uBhgt Ure was

breseur e to SEPA CHLOIPY AR IR ZEe 86 our | cos of I (0.25 g) . 23
1H NVR (CDCI 3): SHNMR (CDCIFH) 7.26.864 Z. SJ@I-&maH)‘lH)sz @d68=1.4 D4 Wz, £H) .
7.88-7.94 (”ill) LRy (d% 9 ?4090(@ 1Jf-|_')803-809 fm 2H)H)s 30 (t, J = 7.3 Hz, 1H),
10.04 (d, J = 1.8 Hz, 1H).
Preparation  3c: _ {5-fluoro-3-[3-fluoro-4-(4-flucrobenzenesuifonyhbenzyll-2-

methylindol-1-yltacetic acid methyl ester

The title compound was prepared by the method of Preparation 1¢ using

{(5-fluoro-2-methylindol-1-yljacetic 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-fluorobenzenesulfonyl}benzyil-2-
methylindol-1-yl}acetic acid

A mixture of {5-fluoro-3-[3-fluoro-4-(4-flucrobenzenesulfonyl)benzyl]-2-
methylindol-1-yi}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



Preparation6d: (5-fluoro-3-{2[ (4-fl uorophenyl)net hyl sul fanoyl i benzyl | - 2-

nmet hyl i ndol - 1-vl)acetic acid nethyl ester The title conpound was
prepared by the nmet hod of Preparation 1lc using

(5-fluorods % Jgndol-1-ypacetic acid methyl ester 3@4/(;32003/004107
N-(4-fluorop enyI -2- for nyl - N-net hyl begzenesul fonam

1H NWR (CDCl 3): 5220 (s, 3H, 3.29 (s, 3H), 3.75 (s, 4.17 (s, 2H)

4.80 (s, ZH)the Ei? ﬁorg ggoéhﬁhq us h?d@ﬁﬁlan%;ﬂé @blfﬁ@ and c&ﬂce%tra%éd (RAerlH) .

7.25-7.35 (m
Preparat i onﬁedlet@df PlRSSUFe3- '[YEl(raSltﬂlemmwﬁeld) et preparativea meverdcbphesyg| | - 2-

En;t P?/lui)pgog ZIY(’[“aej&Hgﬁ%zﬁ'gé |xtur ﬁéf’ rff% Hﬁ@mﬁengG 55t0291 by volume)

met hyl i ndol tmaﬁwdbemtie a@mgoumtm Wb@tmﬂd((onoﬂﬁgb) and tetrahydr of ur an (1 0
The resul ting. m xTUTER QUG8 e e A S BB it ™
aci di fied by 2he92ddz,tiH)N7 4B-72D(nVI 2280 $ddh o dShBarkz ‘Ihk)l?dS&Cdd,ltJl on and
Cobrarat e s 4HEOUEIRA BT S, RS B BB B O i1 ana

preparative réverse-pha xture
wat er (3.5:6.5 tM3:BSIHyve)dMettod A)mwcwrm tRmerttlonItlmec‘drmmund as a white

solid (0.10 @orole 4

3H), 4.03 (s; 2ZA —€ AR I 93| v 2H),
731740(@%}@-&1@&915375& 1H) 782(dd J=1.4 7.9
Hz, 1H), 13.02a(br s, 1H). M5: ESI (+ve) (Method A): 485 (MHH) +,
Retention tine 7 mn. Exanple 7:

{5-fluoro-343-( | wor obenzenesul f onyl ) i di n-2- vl met hvi | - 2-

met hyl i ndol - 1- vf | abetic aci d WO 2009/ 077728PCT/ GB2008/ 004107 24
Preparation 7a: 3-{4-¥l uorobenzenesul fonvOrwri di ne-2-car bal dehvde A

m xture of 3 opyri di ne- 2- car bal dehyde (0.70 g), 4-

fl uor obenzene ¥nic acid sodiumsalt (1.1 g) and dinmethyl sulfoxide (7.0
m.) was stirred at—d¥0C for 18 hours. The mixture was cooled to room
tenperature, diluted with water (20 rrL) and the resulting precipitate was
removed by fpkbldlioPha: EcibbbiBkhedt IdidbnGhgy! acetate, and
t he conbi ned™org X agueous sodi um
chloride sol uti orT Iﬁdtﬂled}orrMUWEfas ne&yneesi lwﬁhsumtla@daof Rieparation émusings

d dey tl d I
removed undef - gieRfeRidianbyingaffiddifad t1 e compound as a pale

'H NMR (CDCL): & 7.55-7.64 (m, 3H), 7.98-8.03 (m, 2H), 8.40 {dd, J =
1.8, 7.9 Hz, 1H), 8.69 (dd, J = 1.7, 4.7 Hz, 1H), 11.13 (d, J = 0.8 Hz, 1H).

Preparation 4b: {3-[2-(4-chlorcbenzenesulfonyi)pyridin-3-yimethyll-5-fluoro-2-

methylindol-1-yl}acetic acid methyl ester

The title compound was prepared by the method of Preparation 1¢ using
(5-fluoro-2-methylindol-1-yi}acetic acid methyi ester and 2-(4-
chlorobenzenesulfonyl)pyridine-3-carbaldehyde.

'H NMR (CDCl): 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 = 1.8, 4.6
Hz, 1H),



1H NVR (CDCI 3): 87.23 (m 2H), 7.22 (dd, J =
2H), 8.63 (ddd, J = 0.3, 1.5, 8.0 Hz, 1H), 8.
10.36 (s, 1H). Preparation 7b:

{5-fl uoro@&%oglﬁ-, h4guor obenzenesul f onvQpyri di n-2-yl me tp@lf BA108/004107

met hvl i ndol-1 acetic acid nmethyl esbgr The title conpound was
prepared by the nethod of Preparation 1c using

(5-11 uor o- 2- prgh byl EecTRb Aoy idth 8Ly R8PS (forecz,

fl uor obenzenes '
(CbCl3): 5 3H), 445 (s 2H), 4.74 (s, 2H), 6.32

(dd, gm: gH)5 3 ;1\7 uré'é)f{s- -(748%'&?6% %le&lgé%yi)%(%k%\]ylr}l%yu]g ﬂﬁo@({"z 1H)

7 )
8.
(

4.7, 8.0 Hz, 1H), 8.03 (m
97 (dd, J = 1.5, 4.7 Hz, 1H),

8 (dd, J metbylmdom ﬂl}aqzet:claQ)d methyl ests5(0.550) and dotrahitiiofusan B).5 mlj1

1
6
M+H) +, Ret I

{5- :‘_il) uor o- 3z‘géé ﬁg?t%go%tohggéz@n ue %E@‘?{%r |%-?df Vqlutlonh@q rni. and the
nmet hvl i ndol rgsu}ﬂmgim@qtur@ was sfirred at 40°A fyod heuren Tk mixture was acidified by
{5-fluoro-3 ﬁ@ﬁ@l
met hyl i ndol - ]{ﬁe (aé?géé@ﬁgbg\@?g met hh3f¥ '%éfsﬂtggé L"?Iggﬁ'éf'y% Q%/n%% &H%I% r an (5.0
m.) was tred@é@e\m pressul. Mhequesidise Washpunifiedy dy opfepwam ueverse-gitasé5 ni) ,
and the 1 esulbi\cidting! wifiPa HiRtuid T dcEidnfile aﬂema&e‘%fwgf@é 813" Funﬂe ur. The

m xture was concent Uced pressure ust e t he
addi tion of 0 aﬁomta@.u%gmnwdoaﬁﬁ Whltetscd[dl(QlOQ%gljtl on and extr act ed WI th

et hyl acetate. QL X S ted
aqueous sodi um chﬁorl ﬁtet sol ut F)gﬁryé(?r%% gﬁdver?l\%hzwgm un(sgﬁaflpéctssgégrb]g
concent r at edmu@ter 7.8 &dfifen, pis ETAE. 79T 2H)s B@O@ @ gn,p2h)i, BisZddiy =

preparative {¢V4e,§§|§ § @é,utlng 25 with a mxture of acetonitrile
and water (1:719't glp)al g[ﬁgbﬁjme to afford the title conpound as a white

solid (0.13 g). MS ESI (+ve) (MethodA)'lﬁ_ﬁ (MR {, BNetBiDtictd Yime6id, ﬂﬁalr\(s 3H), 4.36

(s, 2H), 4.88, . J = 2.5,
9.1 Hz, 1H),=7.25 : — = 7.96
(m 2H), 8. omethylindol-t-yhaeetiGmcidiy, 1H), 8.70 (dd, J = 1.6, 4.7 Hz, 1H),
13.05 (br s, 1H). M5: ES1 (+ve) (Method A): 457 (M+H)+, Retention
time 10.1 min. H@

Exanpl e8: (5-flu 8- 13- f | uor o- 2- (4-f 1 uor obenzenesul f onvl) benzy11- 2-

nmet hyl i ndol - 1- vl | & .C acid OH 0 Preparation 8a:

3-fluoro-2-(4-flu enyI sul f anyl ) benzal dehyde The title conpound
was prepared e nmethod of Preparation 3a using
2,3-di fluorob kol\(«%pyde.

o

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

A solution of 3-fluoroisonicotinaldehyde (0.25 mL) in dimethyl sulfoxide
(2.0 mL) was treated with a solution of 4-fluorobenzene suifinic 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 mixture 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 dichioromethane and
ethyl acetate (1:0 to 4:1 by volume) to afford the title compound as a white solid
(0.38 9).



1H NVMR (CDC13): 5 6.92-7.01 (m 2H), 7.20-7.27 (m 2H), 7.38 (td, J = 1,5,
8.3 Hz, 1H), 7.48-7.56 (m 1H), 7.81 (ddd, J = 0.7, 1.5, 7.7 Hz, 1H),
10.70 (d, J = 0.8 Hz, 1H). Preparation 8b:

3-f | uor o- 2wicdeobdgref@benzenesul f onyl ) benzal dehyde pcT/aB2d08/bdagr7COMPoOuUNnd
was prepared by the nethod of Preparatiom | b using
3-fluoro-2-(4-fluorophenyl sul fanyl ) benzal dehyde. 1H NWVR

gchchg) 2E|)7 20- 7 “315N|0m (Cﬁb‘&:la) % ﬁ§477 263 (rh,BHE )76 B0 L .49 1z, 1P, 50,

Prepar at i on807 ?%quum @I'Qig-ole(do# 0—‘29@’&' fiHu R bl AEMHUBS Ghyl 3 Baidz;11- 2-

met hyl i ndol- 14l }acetic acid nethyl ester The title conpound was
prepared by the nethod of Prepar at | on | ¢ usi ng
(5-f 1 uor o- 2- NEERANHG PD! He Qe idih-4-vimethyll-2-

2- benzenesul fpamkindol-{ N3 QB@Fh SR AE fer 1H NVR (CDCI 3): 8
2.30 (s, 3I—DT%7_£J%HW_GB_(_%FW 4.84 (s, ZHé 6.66 (dd, J = 2.5,
9.5 Hz, 1H), 6.82-edile cRnpgryd was prerages by the method gf raﬁ@ratlm&mp uging 8 (m

ggl), 7.31 (tds-fhoro-Bnfethyfindoltizyl)abblc 7 -a% (dQhthyl = dstér Safa 8 B4, :

Pr epar at i onsdlUcERbeNZERSIegutonyDpyriginesd-satbaldehyds: obenzenesul f onyl ) benzy11- 2-

t hyli ndol-1-y1} agein T. I by th
508 LR Oy 21 190, 6, ST Y e o

{5-f1 uor o- 31R-#4 (s d-=22. §49\8|H?ar1bbeﬁxﬁ%ﬁ@§dm.aW|a%(@y1]~eqn&9wlnm)dol 1-yl
ti i d | 1

by 500 (5.1 ’"’ﬁ 4570 e MM 1 80 B%ﬁ Z%ﬂsﬁﬁg?%g?( By %7 2

(dd, J = 8.3.1 32#&1“1H) 7.39 (dd, J = 4.5, 8.9 Hz, 7.46 (m 2H),

13586(??)? SJ Plfeﬂaréilorﬁ 5e: 8 {Sntikro- Iﬂ-@(#fﬁo@)‘ﬂseﬁ%est}lfonvl%\&ldm—4 ﬁﬂ’e‘?hv!l-zzﬂ)

methylindol-1-yBacetic acid
A mixture of {5-fluoro-3-[3-(4-flucrobenzenesulfonyl)pyridin-4-ylmethyl}-2-

methylindol-1-yl}acetic acid methyl ester (0.21 g) and tetrahydrofuran (1.0 mL})
was treated with 5.0 M aqueous sodium hydroxide solution (3.0 mL), and the
resulting mixture was stirred at 40°C for 3 hours. The mixture was acidified by

the addition of 5.0 M aqueous hydrochloric acid solution and concentrated to low
bulk under reduced pressure. The resulting precipitate was collected by
filtration, washed with water and dried to afford the title compound as a white
solid (0.094 g).

'H NMR (DMSO-dg): 5 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), 8.90 (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), 9.27 (s, 1H), 13.05 (br 5, 1H).

MS: ESI (+ve) (Method A): 457 (M+H)*, Retention time 10.1 min.

Example 6: (5-fluoro-3-{2-](4-fluorophenyl)methyisulfamoylbenzyl}-2-
methylindol-1-yl)acetic acid

/
Orbe
F 8
~O)
F
)
N




M5: ESI (+ye) (Method A): 474 (MtH)+, Retention time 11.4 mn.
Exanpl €9: 11- ( 3- benzenesul f orwi t hi ophen- 2- vl net hyl ) - 5-f 1uOr 0- 2-

met hvl i ndol

3- phenvl sukbdanglottrgophene- 2- car bal dehyde

-1l-yllacetic acid 0O O Preparation 9a: _
The tigdBcrRmAHIE Was

prepared by the nethod of Preparation | a2using benzenethiol and
3- br onot hi ophene- 2- car bal dehyde. "H NWR (CDC13): 5 6.81 (d, J

Hz, 1H), 7. 32Rr@pa8tidmea:3H4-fifor
1H), 10.13 (d, J 3
3- benzenesulfonvl

R 3)

= 5.07

enfl)iéthl Bulthbulbénk 4H methyTedte?: 5- 0 ke,

e s oidoi-BARBBHRBLRE 053 o), eeyiamine 0SB Bentd vas
prepared by thIdmhhmdnaf(z Brreipanad tredted Rvithsa- Bfﬂorosu!fonylbenzom ac:d

3- phenyl sul f apyl t h 2-
87p4gn{dsu\1 ?e% en ‘h%%ﬂﬁlﬁg 6‘1’“{'?% wagptirred Btzfo‘?%wn(nwatqna)for 24 70 (dd

J = 1.2, 5.2 hedars. Th m:ﬁtu&&d:& sititlomed DebweehQudidr 4rd, drchloroﬂae%ah@ antithe
VS ESI (+ve) a‘l\ﬁe&odﬁ% %ﬂ?}ﬁg&ﬁ@ gaentlontlme :
Pr epar atlonQC‘\{ B AENFENEP Rk é‘Hu%O‘*\?ISHE'PmﬁWQFS*ﬁfSOU{B%an
met hyl i ndol - Idried Ioaelemdjum@udatﬁetﬁjé savdrtfwas removed! DRddri rblfcetiOfrRURE Was
prepared by tap f ?Pd of Pre tio C

O'E- YA RN [0 By ol %PW?%Q@QMP"M-QAIUW with

(5-fl uoro-2- rre
benzenesul f omeltlhatnod)pmaﬂenz-@:&rdmﬂndﬁlbyldmetha\ﬁﬂ BRI O S TS BSrhp &84 004107

pale yellow solid (1.2 g).
'H NMR (CDCL): § 3.26 (s, 3H), 3.86 (s, 3H), 6.96-7.04 (m, 2H), 7.11-
7.18 (m, 2H), 7.36-7.49 (m, 3H), 7.58 (ddd, J = 1.7, 6.8, 7.7 Hz, 1H).

Preparation 6b: N-(4-fluorophenyl)-2-hydroxymethyl-N-

methylbenzenesulfonamide
A solution of 2-[(4-fluorophenyl)methylsulfamoyi]benzoic acid methyl

ester (0.80 g) in tetrahydrofuran at -20°C was treated dropwise with 1.0 M
lithiurn aluminium hydride solution in tetrahydrofuran (2.5 mL), and the resuiting
mixture was stirred at -20°C for 3 hours. The mixture was treated with 1.0 M
aqueous hydrochloric acid solution and Rochelle's salt, and the resulting mixture
was stirred at room temperature for 1 hour. The mixture was extracted with ethyl
acetate and the combined organic exiract was dried over sodium suifate and
concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel, eluting with a mixture of cyclohexane and ethyl
acetate (1:0 to 6:4 by volume) to afford the title compound as colourless oil (0.35
g)-

'H NMR (CDCl): § 3.21 (s, 3H), 4.38 (d, J = 6.6 Hz, 2H), 6.95-7.12 (m,
4H), 7.44 (ddd, J = 1.9, 7.0, 7.9 Hz, 1H), 7.53-7.63 (m, 2H), 7.79 (dd, J=13,79

Hz, 1H).
Preparation 6c: N-(4-fluorophenyl)-2-formyl-N-methylbenzenesulfonamide
A solution of N-(4-fluorophenyl)-2-hydroxymethy}-N-

methylbenzenesulfonamide (0.35 g) in chloroform (20 mL) was treated with
manganese dioxide (1.2 g), and the resulting mixture was stirred at 60°C for 16
hours. The mixture was filtered through Celite and the fitrate concentrated
under reduced pressure to afford the title compound as colourless oil (0.23 g).



27 1H NV\R (DVMBO-d6): 8 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, 1H), 6.87 (dt, J = 2.5,
9.2 Hz, 1H), 7.35-7.41 (m 2H), 7.44 (d, J = 5.4 Hz, 1H), 7.65-7.79 (m
3H), 8. 03- {ushosyr2eH) - MS: ESI (+ve) (Method B)pcHiaSadobvaiar.
Retention tinme 3.9 mn. Preparation 9d: 23

f 3- (3- benzenesul f onvl t hi ophen- 2- vl net hyl ) - 5-f | uor o- 2-

met hyl i ndol - 1- vi | deelimMR e@mdla) 53.18 (ﬁﬁﬂ' Btdsﬁﬁoﬂm 4H), 7.68-7.75 (m, 2H)

[ 3- (3- benzenes onyl t hi ophen yl me 5-flu 2- '

net hyl i ndol - §$%éﬁdf?é*ﬁmﬂepﬁépﬂvl1ﬁb 9@o1HD g) in tetrahydrofuran (10

m) was treatmgm.anl O5dM ag@emaﬁ)ég.ﬂmbmﬁérﬂmmw&“ dhbABehfndM) .
and the resulting. m xt ure vvas stirre roomtenperature ror 1L four.

m xture was CBREY

—y

2z ' BI0&gtesr essure, pH adjustedto4bythe
addi tion of 0.1 Mmet&ngmﬁ@mg%pgr@d:bftré%aﬁqb%f ﬁ% Rifioh Etugﬂtqw'th

ethyl acetate,_ .The conbi ne ani ¢ extract was washed satura

aqueous sodi UmfURTGEmathigdelt- }?Ce"('ﬁr Ped Bply! eaighendur(ddiupmpbenitic-

concentr at ed fomieN-rREHIRAzENREMMHafhidelNe residue was purified by
preparative reverse- Iﬁ{{\lase HPLC, eluting with a m xture of acetonitrile and

water (1:19 to 49: 1 WMRAQDGKY) S 2E0ds 1 ) 3t39c(st B}, @. Boispathdh. Hs(sa2khi t e
lid (0.17 38
solid ( N0 (s, 2H) 578692 (0 2y d\ﬁﬁg(@'\@?ﬂﬂ%z?g%gg% ((]ﬁ 744738, 38 (5

2H) , 488( 5, 9.2
Hz, 1H), d"(a 7339-(d41é ‘88876#2 MYy, 7.33 (d, J = 5.5 Hz, 1H), 7.37
ion /- - 1&épHen{RmetRyis i)

(d, J 5 5 Hrep 299 (m
2H) , 13 02 (br s,
Retention ti raethying

Exanpl e10: 1342- beny ghix@ss! BPQSJﬂD%lSj{ZmﬁﬂUArHﬁ%%ﬁ%eﬁly sLitth&Banzyl-2-

nmet hyl i ndol - 1-v| | aceti c_aci O Preparation

2- benzenesul fBHIYIRGPH WH@@Q@&WUHP’B%%@ (0.22 g) amb tetiahydrotanp uth thbhvas
repared b tm &dib® il 5.5r

2 pE\enyI su?/f an I‘tl di r:g % cﬁ&ggﬁdgﬁ%dmn '-thHﬁude solution (3.0 mL) a{'Ic-’l tRR/R

(DVBO- c16) : %%m'x’we("ﬁs ippd 3’74(?62 forgsheurs. Thp migugawas agdified bpH) |

33 330( (7jdeJ =Ehé.aad|t|<7n of 318 M ddlleous hifdrotKlskic é’cﬁsélut?on hd’conientdidd urder 90 (d,

Prepar at i onldgg”f:?d( prasawsendurasishig wes i Riirified. By rrsenayatives reverserrbage
HPLC, eluting with a mixture of acetonitrile and water (3.5:6.5 to 9:1 by volume)
to afford the title compound as a white solid (0.10 g).
'H NMR (DMSO-dg): 3 2.17 (s, 3H), 3.25 (s, 3H), 4.03 (s, 2H), 4.97 (s,
2H), 6.76-6.93 (m, 3M), 7.20-7.28 (m, 2H), 7.31-7.40 (m, 4H), 7.45 (td, J = 1.5,
7.5 Hz, 1H), 7.82 (dd, J= 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-f|uoro-3-[3-(4-fluorobenzenesuIfonyi)gxridin-z-ylmethyl|-2-
methylindol-1-yl}acetic acid




met hyl i ndol - 1-yl | acetic acid nmethyl ester The title conmpound was
prepared by the nethod of Preparation 1c using
2- benzenesul f onyl pyri di ne- 3- car bal dehyde and (5-fl uoro-2-nethylindol-1-

yl)acetic wgidoopihy!l ester. "H NWR (CDCI 3): 8 ]’.’Cﬁgnﬁ(}ﬁsma{ﬁ), 3. 77

(s, 3H), 4.60 (s, 2H), 4.82 (s, 2H, 6.34 (dd, J = 2.4, 9. , 6.88
(dt, J =2.4, 9.0 Hz, 1H), 7.10 (dd, J = 4.1, 8.8 Hz, 1H) 721(dd J =

4.5, 7.9 Hz, Y/ N 66-7.72 (m 1H),
8 07-8 11 (m Bredaratlor3?a: 5 ﬂLﬂ)PBbeil'llz'Qneser hel3ka ed B): 453

( MtH) +, Retentuonﬁtu rﬁalxslre ioh. Wlwapmdirme eabaldehyde (070 g), 4-

1

° | d |
2o i At 3?’2‘8@’ Rglinine it pdlen bela o 4R el a2t ©
met hyl i ndol - Wap|stiedef $0Q6 far M@ hoys. dhe rixtue w6 @Olmd roart tenmaatofeyr an
(5.0 nL) was diGeat \ﬁﬁh \Mlétgl' %26’ rM_)aCHh%OHT% Lééhnlba%rg%ﬁﬁﬁélﬂgs §8rhw%dogy( 0.5

nm), and the resulting mxture was erature

m nut es. The flfation Ehﬁégfatﬁ)we%ﬁﬂf@tﬁébﬂlﬁhdbvl acetats: @add [ﬂleegsnblmd @hhnidj ust ed
to 4 by the [ | d
(o407 L7, k30 b SRRSO TG BTN,

sat urat ed aq¥BUBAZRRAUMSKHater |Td19 soblent was rerdweddlrdﬂeredmghp@smesm fat e

and concent 1B HEHE obABIRADS 58 Y6 fow dIND.4r39) due ves purified by

preparative reverse-phase HPLC, elutin xture of acetonitrile and
water (5:95 to 98:1 &6D§isb)5?63ﬁﬁf2iﬂ)d7t22ddd.l-i1=é & @optantH)as.0a (mhi t e

S g 6 L RRAD B ke e -

4.4, 89Hztl)4)768772(m2|—|) 779(ttJ-1,75H21,
8. 00- 8. 02 (Mpr, d : :
ESI (+ve) ( .
Exanpl ell: 1. 3087 : LSiE -_2-v|rrethy|)-5-f|u0r0-2-

met hvl i ndol - 1-vI| ‘Fﬁ@thﬂ& c@ﬁlggund\g %D B%EQF Aldyhe Tthod of Preparation 1c using

3- benzenesul f onyl pyridi ne-2-car
(5-fluoro-2-methylindoi-1-yl)acetic ac1d methy! ester and 3-(4-

W th

fluorobenzenesulfonyl)pyridine-2-carbaldehyde.

'H NMR (CDCly): 5 2.26 (s, 3H), 3.75 (s, 3H), 4.45 (s, 2H), 4.74 (s, 2H),
6.32 (dd, J = 2.5, 9.8 Hz, 1H), 6.78 (dt, J = 2.5, 9.0 Hz, 1H), 6.98 (m, 1H), 7.12
(m, 2H), 7.37 (m, 1H}, 7.83 (m, 2H), 8.51 (dd, J = 1.7, 8.0 Hz, 1H), 8.68 (dd, J =
1.7, 4.8 Hz, 1H).

MS: ESI (+ve) (Method B): 471 (M+H)", Retention time 3.7 min.
Preparation 7c: _{5-fluoro-3-[3-(4-flucrobenzenesulfonyl)pyridin-2-yimethyil-2-
methylindol-1-yl}acetic acid

A solution of {5-fluoro-3-[3-(4-fluorobenzenesulfonyl)pyridin-2-ylmethyl]-2-
methylindol-1-yl}acetic acid methyl ester (0.18 g) in tetrahydrofuran (5.0 mL) was
treated with 1.0 M aqueous lithium hydroxide solution (0.45 mL), and the

resulting mixture 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 hydrochioric 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



The title conmpound was prepared by the nethod of Preparation 5a using
3-fl uoropyridi ne-2-car bal dehyde and benzene sulfinic acid sodiumsalt.
NVR (DMSO-d6): 87.62-7.73 (m 2H), 7.72-7.79 (m 1H), 7.95 (dd, J = 4.7,
8.1 Hz, 1K} a2dtofts 06 (m 2H), 8.67 (dd, J = 1.4, 8. pcige20ddooa® 05 (dd,
J =14, 47 Hz, 1H), 10.36 (s, 1 H. o5

Preparationllb: [3 (3- benzenesul fonyl pyridi n-2-yl met hyl)-5-fl uoro- 2-

nmet hyl i ndol - I 1wl r I was
AR bt Bl A eld 61 ?Q&E@gﬁgﬁ%ﬁéﬂg 9d0 4o By Voldrh&)l 6 aRBRIRAY AL

3- benzenesul FIRRPYRIrasH WéﬂQSQ!ﬁr(BéB@éhyde and (5 f1 uor o- 2- met hyl i ndo1- 1-

(s %3h. “aar (o DYrEEto q: a5 B SF 444 . hete”dh Bty > 7

(dt, J = 2.5= 2952|0HZHZ,11-I)|),, 66750(Ait, (Jdckel 2.5) 94 Wz, 2H)87.85 ki, 1H))7.407(t301=B.838 (m

) 77 ;31607|—|z§|§ 7%?(8‘\3%(@6739% 4, 835?“?‘{ |¥z§4ﬁ§8‘9H£ g% v (%S?Z(Srsg) Y

(Met hod B): 4534(7Nﬁ2|—|)1#|,) Re@trisobH ime 3.7 nin. Preparation 1ic:

[ 3- (3- benzenesul f gav f .ndol 1-vl | acetic
acid Am xtur eof [@g §gggr‘{gje esuﬁ{‘*ﬂﬁt‘tsy M+§rhh§t8w n2trﬁ§ §J“f§}np1 uor o- 2-
met hyl i ndol - Exgmplecet8:c ASifiuore+diatfluarod-(4 gbenzemeguiferyienzviB2-ur an
(5.0 nl) vvasM@g@pﬁlﬁﬁcéﬂpag@@queous I|th| um hydr oxi de soI ution (0.62
nm), and the s stirred at roomtenperature for 30
m nutes. The nixtAre was concentrated under reduced pressure, pH adjusted
to 4 by the addorb of 0.1 M aqueous hydrochloric acid solution and
extracted with et acet ate. The conbi ned organi c extract was washed with
m chl oride solution, dried over magnesi um sul fate

r reduced 30 pressure. The residue was purified by
-phase HPLC, eluting with a m xture of acetonitrile and
water (1:19 to 49L\<?J'y volune) to afford the title conpound as a white
solid (0.15 g). 1H NVR (DVb0O-d6): 8 2.10 (s, 3H), 4.33 (s,
21-1), 4.88 (s, 2 6:3%uédd J—2.5 10.1Hz lH) 675(dtJ=25
9.2 Hz, 1H), Zfepaationd i d en 4.7, 8.0 Hz,
1H), 7.60-7. 64 (Whtﬂlﬁeco?nﬁolma m?a% drﬁpar&&*b;;tﬂe ﬂé Zd%ﬁPf ara?fd)mﬁa&sﬁﬁ)(dd J

ESIl- (7+v2) 0( K%?Ff%@oﬁﬁb.e"gégg'?%ﬂ;; éet7ent4| on t; rréH)g éBm ﬁ E:(a?rpl e 12:
(5-f1uoro-2-met hy't R#R (COCRPEE 62 2-Fuirh, 0Ny rizenzyt bindal, -7las i) peetic
acid 1,5, 8.3 Hz, 1H), 7.48-7.56 (m, 1H), 7.81 (ddd, J = 0.7, 1.5, 7.7 Hz, 1H), 10.70

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

Preparation 8b: 3-fluoro-2-(4-flucrobenzenesulfonyl)benzaldehyde

preparative re

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

'H NMR (CDCly): § 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-fluoro-3-[3-fluoro-2-(4-fluorobenzenesulfonylibenzyl]-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 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, J = 1.4, 5.1, 8.8 Hz, 2H).



OH O Preparation 12a: 2-(thi ophen-2-vlsulfanvl)benzal dehvde A

m xture of thiophene-2-thiol (1.5 nlL), potassium carbonate (8.0 g) and

N, N- di met hyl f ormam de was treated dropwi se with 2-fl uorobenzal dehyde (1.7
m.), and twe 20008728 ng m xture was stirred at room t enparceBuisinr 42
hours. The mixture was treated with icebwater, extracted with ethyl
acetate and the conbl ned organi c extract was dr| ed over magnesium sul fate.
The sol vent Rekppars ind orpHE-F ‘ azpupd fied by
col um chrongf, Y _vBBcetc!d gel eluting with a mxture of cycl ohexane
and et hyl ac y voI unme), followed by distillation at

50C/ 11 nbar to afThﬂ'ﬂiletCm;?PtOutldi @fa@mmmadibameememdd@f Préphr&liof)2d using

720 (dd 1egrefHuh 2 ol H’sz'ignﬁaiﬂmﬂwé,a Vg tingol) ety 11,

7 40 (ddd, Jacid methyl gster, 8.1 Hz, 7.59 (dd, J = 12, 5.3 Hz, 1H), 7.82

(dd, J = 1.6 7 Spimribs epa?)zgz(z% (ié%ﬁn' a5 s 20, &6}5% z(l-ll\{biti%?ddB)J

Retention tine 3. ion
2- (t hi ophene= 245 Q16 ldn VIH) 13:84-8189e(y @&l), 7.24 (dd, A= raagtwrgeH@fm) 7.39 (dd, J

2- (t hi ophen-24 | romet hane (13 niL
V\ﬁg tregt ed por%{’ ?O‘Qanqﬂé)Pﬁ{é'ﬁ% 'ﬁmﬁgﬁ @g?dg g ngg 5% i 80 ij%llg :
water, 0.70 Pp,1, &dcHz, 28).ri808 (or ngitih xt ure was stirred at roomtenperature
for 1 hour. The t d Ioro 50 washed
with saturated ac%%o%gs \\/%m%r{)oﬁ@g %%@Fg'ﬂgg*]ﬂ?qﬂg 'ﬁ'}?dﬂd‘?ﬁliiﬂ over

magnesi um suEXample The9sol vd8i3-beszermsuifonyitiidplien-24Unsthy)EMGeHHE.t O
afford the tLbLiSuRraGRL & Iellowsolld(o 29 g).

(CDCI3): 57. : =49, 5.9 Hz, 1H), 7.71-7.80 (m 4H), 8.05 (m 1H),
8.18 (m 1H), 1 (d, J =0.6 H, 1H. Ms: ESI (+ve) (Method B):
Retention time 33 [ n. Preparatlon 12c:

(5-fl uor o- 2- met hvb©3- 12- (t hi ophene- 2- sul fonvl ) benzvllindol -1- Vil acetic

acid methyl ester £ ) The title conpound was prepared by the nethod of
Preparation ng® 2- (th i ophene- 2- sul f onyl ) benzal dehyde and
(5-fl uoro-2- Iind ol -1-yl)acetic acid nmethyl ester. "H NWR

(CDCI3): 8 2.21 (&i:gfs' 3.76 (s, 3H), 4.42 (s, 2H), 4.81 (s, 2H), 6.43
(dd, J = 2.4, 9.5 685(dd J=25 9.0 Hz, 1H, 6.96 (m 1H,
7.07 (dd, J 5.4 : 5.0 Hz, 1H), 7.37 (m
2H), 7.71 (dao J:‘13 38Hz 1H), 8.24
(m 1H). The title compound was prepared by the method of Preparation 1a using

benzenethiol and 3-bromothiophene-2-carbaldehyde.

'H NMR (CDClz): 8 6.81 (d, J = 5.07 Hz, 1H), 7.32-7.38 (m, 3H), 7.40-
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): 3 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 9¢c: [3-(3-benzenesulfonylthiophen-2-yimethyl)-5-fluoro-2-
methyiindol-1-yllacetic acid methy! ester

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



M5: ESI (+ve) (Method B): 458 (M+H)+, Retention tinme 4.0 min. Preparation
12d: (5-fluoro-2-nethvl-3-12-(thi ophene-2-sul fonvhbenzvl 1i ndol - 1- A acetic
aci d A m xture of

(5-fluoro-2- - 3[ 2- (t hi ophene- 2- sul f onyobenzyl | i ndgl.= 1= tic acid
met hyl est@?ﬁ@%aﬁg) and tetrahydr ofur%p (5.0 nb) ms?ﬁ/ég@é%ﬁu\?ﬁ?h 1.0 M
aqueous |ithium hydroxide solution (1.2"°nL), and the resulting m xture was

stirred at room tenpernat r. rs.. the o xture was, dil ut ith

water (25 nL), conmga@régsé@ﬁ)l gﬁcﬂﬁ( %Fﬁdg'teg}(%d%@eé%r@sgh}'ée'ﬁzn@'the pH

$ﬂj ust esl to 2H)y6BbedaddE Ql@?.a)ﬂtz,mm, Maaguﬁquszbyd.mmlwn,i n3%¢i4d (8Ol ution.
e mxture ract e a conhi ned organic

extract was %@hﬁga\@tﬁ_ gémuﬁ’gﬁgj]%%agég@ é@ﬁ%&%’%ﬁﬂﬁ?l% sol uti on and

dried over magnesiMenEsil(iad)gMethiod By:0i58qM+HYa Reteition ¢ishe B@igin, r educed

D s o i U B Bl 8

0. 1%form’hc an?_tlgxlf_l(nﬂbg}-t/nadétida@? vol u_ma%, f ol :comgg by Frep?r ative :

rever se- phase , el uting m xture o ac nitri and wat er

(57 to 511 by vortmeptigh Srdtor - Crinepidele g ZuPie e Bug: 0% 0 14

methylindol-1-YhdshiRaéiDMibhyt L8fer (B12 gLl téisahydtdfurad (BDm{pwaH)

9.
o 3 re, 1) teusd o 29y R gt nyfroglp sOidh (o S Jna g vsuling

1H), 7.32 (ddnixtlires Wast,stiBed &z roobi)temperituré. #9 1{ rhou?H) Thé. Biktrddwad = 1. 3,
4Aj 9 Z'i 4 (1%008 pg%g%é#yrgcﬂa]r tr%ol%éﬁf’e@@%%ﬁw Wlisted to 4 by 88 aafiton 579w (Method
Exanpl el3: ( 5-dqueaouso-hFdmehlbyit -a8il3 s6lutioro mindnextéacted| tvithydthyl hacepdten- Zhe

hvl | indo] -1 J i i : . .
3 (thi ophens SoPLii GReH: Bxfik hascbashed Mt {oRA atitBous sodiym ehiorige
3- chld_or ot Ei ?)frslmhlﬁen,_Zgu:iad baveate magdpegiim Osygfjate pm*;das:smﬁmtr\?\n&:iﬁundgre ref}cﬂac&d g) t ﬁing I
N, N- di me . . _2.
(0057 0 and eRe clng faefulinlas ifinbd SR bEpar R R BR il 1HLEPRERG %7 (' S
hours. The mwithur mixiare g aceteditrienand watee (1: (LB by woldmeXtoradfotdettie Witlé h

di et hyl et herconﬁagnggmivﬂﬁtg Sgﬁ(gf&qf%ext ract was washed with saturated
S

aqueous sodi um nydrogen carbona [ution and saturated aqueous sodi um
chl ori de sol uti on,HAR{DMSCHdd) eti2 3% ¢s, B oMB8i(s) B 4 8% (e 2H] 6B 1s@bdyént was

renoved under_ red L es tQ_ h i oo a,red oil
(15 gy, "= 2RI PG fue D02 v 7 GG EBOTRRES £l 9
(dd, J = 3.5,7.3 @i, Hzz 58#Hz, TH)34.3¢7dd, J 3 55 Hz31HB .7B0-264 k) 2H)/ 7887-{ @, J =
1.3, 5.3 Hz, [~Y:] =.49..3, , 1H), 10.09 (d, J = 1.0 Hz,
1H). Ms: ESI ( +v<'§|3’ %%z%ggmBgH)ﬁgtogﬁ??%ﬁ%ne 3.6 min. Preparation 13b:
3- (t hi ophene- 2- sulMIrE&N(hve) tMethod 2):cttdH M+ih Retention time 10.7 min.

Example 10; [3-(2-benzenesulfonylpyridin-3-ylmethyl)-5-fluoro-2-

ru. thiophgn-2-yimethyl)-

methylindol-1-yllacetic acid

s”o

%

07 =N
N

N
N

\\‘(OH

o]

Preparation 10a: 2-benzenesulfonylpyridine-3-carbaldehyde

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



A m xture of 3-(thiophen-2-ylsulfanyl)thi ophene-2-carbal dehyde (1.5 g) and
di chl oronet hane (68 nlL) was treated with 3-chl oroperoxybenzoic acid (70%
in water, 4.6 g), and the resulting m xture was stirred at room

t enper atuv?ofznﬁ)% ,z.,zsimurs The m xture was dil uted W”"‘f‘?‘&‘?%? GeepauUeous

sodi um t hi osu solution (50 nL), exfracted with die her and the
conbi ned organic extract 33 was washed w th saturated aqueous sodi um

bi car bonat | utj t i d | ut d
Chen artad over iy N (RPE A 87 A78UR, 208 1R ¥ Beny o Rass Soauced
pressure to ghfzH)i8m3Beddis+a, mam@mw)asss@(d‘u Qwm $04 V@Hz(iH)Zw)go (, J
1HNI\/R(CDCI3)7a7 (dd, J = 3.8, 5.1 Hz, 1H), 23 He

J s

H, 7.70 (dd> 2 ©'5.1 Hz, 1 H), 7.75 (dd, J:13 48Hz 1H), 7.77
(dd, J = 1.4Pre'1ba&tidn 1H)1,0b10. 66[3€(Qrbeﬁzenel‘u@odﬂ@vrldimvlﬁghvﬁ-ﬁ\ff@)r&-%t hod

B): Retention ti L3 nn.
Preparati onl E RaqliduBest thylgster; hj ophene- 2- sul f onyl ) t hi ophen- 2-

vinethyl| i ndol 1'Ft)d bltiﬁ:a:impbumdl\ﬂhsrméd%fbd oF ey method of@r%ﬂa’fét}bhel cQsing

(5-fluoro-2- |nd i,d meth ester

3- (t hi ophene*2* r\ESH@H'ByiLWYE 'gﬁ‘@'l?'?@lyg%l d ((‘%rﬂa%g'ﬁ}mal%wmdoﬁ-

di chl or oet haylhc(aﬁcﬁmﬂh)etm}l ebferwas treated dropvm se with a m xture of
triethylsilane (1,4 &{]ﬁ) [%lfl oac cacidgo 35 nlL) and dichl oroet hane
(2.0 nL), and the ¥4 (G ‘Lg' ;ﬁt{ﬂé 3553 %14t 88) 460 boH) ehPfmaiie for 1
Eogr. The mi 8uNedWAS Xnd. LMz wH%);]éade me@wgdmt%awr ar:]ﬁﬂ(daqy@%§ ﬁOd' um
WS oxtract BB AN Al LEOHE HSried KRl hE Sonth Ao BaRTHE GEhon s
dried over nrgegsiaim,siH)f SOB-8aNdnt; QAT A6 @ qepl)under reduced pressure. The
L xture-of "oveiBRcEanE VAN Ze AP Retemion tmer S BifRol ey | o
afford the tPteparationyiOca-(2benzenebuionyIp@idin3{fndtifyigd-fluoro-2- methylindol- 1H
NI\/R(DI\/SOdG) 5 ? 23 (s, 3H), 3.68 (s, 3H), 4.50 (s, 2H), 5.12 (s, 2H),
683(de Hz, 1H), 6.89 (ddd, J = 2.5, 9.2, 9.2 Hz, 1H), 7.28

5(9 dg Hi 3 8, 4. %Fhmlﬁthbe 7036 [GdZ-bénzenésﬁfdrl?lpyrldTﬂ-S-y?m&ﬂyli Qfﬂuor&-f 4 3,

o 15 Cuay métpyihdefitylager dtid Fieutl beter 101 b Shat Yoty ispturat . Thoy -

Ret ention tiwas 8e8tediwith 1.0 M aqueous hthlum hydroxide solution (0.5 mL), and the

Preparati on él%gﬂlﬁéq/Hl)Hﬂlre wgs 3 érfe room ; h'agl.i) 5? # msnlfjltgso n_}_/hné rrl]'lllx?lﬁ'g en-2-

yl met hyl | i ndo aceticC
{5-fl uoro- 2-wag hqrmeatate@tdmdepMeech&stlfrenyﬂ-l )ddlusteidhierd By the addition of

yl met hyl lin . r 1 furan
(0.35 ) ag@ m?ébé%ﬁyg%@fmgﬂ %Jé’?'i &F?‘{ﬁ ‘it?‘{ Wﬁﬂﬂ%mﬁz{}gdﬁ?o. 088
g), and the soshinad oiganiceadrmaet mwashedrmm sdturateanadueaps sedivheshfopiie 1 hour .
The m xture %&fion, dried over magnesium suifate and concentrated under reduced

pressure. The residue was purified by preparative reverse-phase HPLC, eluting
with a mixture of acetonitrile and water (5:95 to 98:2 by volume) to afford the title
compound as a white solid (0.11 g).

'H NMR (DMSO-dg): 6 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 (br s, 1H).

MS: ESI (+ve) (Method A): 439 (M-+H)", Retention time 10.1 min.



34 cooled to OC, pH adjusted to 5 by the addition of 1.0 M aqueous

hydrochl oric acid solution and extracted with ethyl acetate. The conbi ned

organi c extract was washed with saturated aqueous sodium chloride

sol ution, @|p.6fe9es mMagnesium sul fate and concentr at eg-ag Bs;ﬁo?ﬁgced

pressure. The residue was purified by prgparative reverse- p ase

eluting with a mxture of acetonitrile and water (3:7 to 9:1 by volune) to

afford the ti npou as | 1H

NMVR ( DVBO- dS)E’Jaﬁ] L (2@' 37 ST %ﬂmw%% J =
9.8 Hz, mﬂjlyl_m_@.‘.u;lﬂmtl_cmz5 9.2, 9.2 tz, 1H), 7.24 (dd, J 4.0,

2.6, =
4.8 Hz), 7. 31 (d =55 Hz), 7.34 (dd, J = 4.4, 4.4 Hz), 7.39 (d, J
5.4 Hz, 1H), 7.9@, J =1.3, 3.5 Hz, 1H), 8.09 (dd, J = 1.3, 4.9 Hz,
1H), 12 96 (br s, 1I#4
Retention tine 10. rﬁ

M5: ESI (+ve) (Method A): 450 (M+H) +,
Exanpl e 14:

1342- benzenes 4

acid. O Prepafafipsr 1l4a: 2- benzenesulfonyl 4 chlorobenzaldehyde The
title conpound YWasi ppepared by the nethod of Preparation 5a using

4-chl oro- 2-fl uor obenzal dehyde and benzene sulfinic acid sodiumsalt.

1F1 NMR (CDCI3): 5 7.54- 7 61 (m 2H), 7.62-7.71 (m 2H), 7.89-7.93 (m

2H), 7.98 (dPrepasation31 idide-2-cAsifhl ddH), 10.79 (d, J = 0.8

Hz, 1 P t 4

5 (2- benzenaaul f o 1 Eampound was preoaied;ty, e oo of RrEparaln 52 U319 acet i
aci d net hyl asflugropyridine- mbaldehyde@odqbeuzmhemlﬂnpraphsoeiﬂmbyalt he net hod of
(5P uor o0 - ot yl'] NyE (BASERER b1 88 i R PAELFRI Y R Koo c16)
5 2.04 (S 3H)7, 83. 87, 1), BINH8.08L(m,12H)s B.6Z7Hd, b= A3, BSt, H2H)H) Qosi@dd,dd: J =
2.5, 9.8 Hz, (U7 6, 7900188 (M 19H) . 7-35 (dd, J = 4.4, Hz, 1H),

Preparation 11b: [3-(3-benzenesulfonylpyridin-2-ylmethyl)-5-fluoro-2-
methylindol-1-yllacetic acid methyl ester

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

'H NMR (CDCly): & 2.22 (s, 3H), 3.73 (s, 3H), 4.41 (s, 2H), 4.71 (s, 2H),
6.31 (dd, J = 2.5, 9.7 Hz, 1H), 6.76 (dt, J = 2.5, 9.2 Hz, 1H), 6.97 (dd, J = 4.2,
8.8 Hz, 1H), 7.31-7.38 (m, 1H), 7.46-7.53 (m, 2H), 7.56-7.63 (m, 1H), 7.84-7.89
(m, 2H), 8.52 (dd, J = 1.7, 8.0 Hz, 1H), 8.63 (dd, J = 1.7, 4.7 Hz, 1H).

MS: ESI (+ve) (Method B): 453 (M+H)", Retention time 3.7 min.
Preparation 11c: [3-(3-benzenesulfonylpyridin-2-ylmethyl)-5-fluoro-2-methvlindol-
1-yllacetic acid

A mixture of [3-(3-benzenesulfonylpyridin-2-ylmethyl)-5-fluoro-2-
methylindol-1-yllacetic acid methyl ester (0.19 g) and tetrahydrofuran (5.0 mi)
was treated with 1.0 M aqueous lithium hydroxide sojution (0.62 mL), and the
resulting mixfure was sfirred 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 suifate and concentrated under reduced



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 (MtH) +, Retention tinme 4.2
mn. WD 2009/ 077728PCT/ GB2008/ 004107 35 Preparation 14c:

13- (2- benzge g&%{ ]%vl 4-chl orobenzvl) - 5-f 1 uor o- 2- met hvgbieBhosknayt | acetic
acid Asoluti ono7? (2-benzenesul f onyl-4- chl or obenzyl) - 5-1f1| uoro- 2-

nmet hyl i ndol- 1-yfl acetic acid nmethyl ester (0.16 g) in tetrahydrofuran (5.0
nm.) was trea t . | ,i r ol u 0.5 m),
and the resuF'%gn%}%mkrh%ré)séMm%a‘gyip ?’?ﬁreg rgﬂ({g%‘%trg%g?gﬁﬂ ﬁ}fjg¢ ‘glu ur. The
m xture was Witimeaenixtuee ofchcetodidrile mad weatet (hr183e ¥e:¢ byphiuads) ts biferd tiee tileby t he

addi ti on of |c acid solution and extracted with
& rﬁq:%nﬁ%g‘%,o%ﬁi%egél 36%

et hyl acetate. ani ¢'extract was washed with saturated
aqueous sodi um chII-bNMRe(mmo-k:lb)oﬁ 2.1 {spBH V3 (sp2itiedigsrs,s2H)f ate (@nd

o eparat | vo T evenBd BhALE HEDEN LMo it e bl B AEHRAr i1 e and

wat er (1:19 7.6646d,1) byt @ Qi) 1HY 760-05d (trhel-mll‘f’em'er(muml B81-4. 9a/h| te

(5, 21,4 oA 5FF @Iy zu%roHa1H?5%”V59(5“@9‘1%26@>é%w AP

9.2 Hz, 1H),18).87 (d, J = 8.4 Hz, 7.34 (dd, J 4.4, 8.9 Hz, 1H),

LSE % L ZisEd g (@hodﬁi%ﬂm ’Pi%te%‘?th@me donfgs” (M LD

ESI (+ve) (hémn_ém_ﬂﬂ(;dmmetlﬁelis_e[m(tmﬂgmeneez-salf&amhenzﬂxawm 15:

13- ( 2- benzenﬁiége%g%ild4 cvanobenzvl1l-5-fl uoro-2-nethylindol 1-vllacetic

g
S5

acid Q,0

Preparation 12a: 2-(thiophen-2-ylsulfanyl}benzaldehyde
A mixture of thiophene-2-thiol (1.5 mL), potassium carbonate (8.0 g) and

N,N-dimethylformamide was treated dropwise with 2-fluorobenzaldehyde (1.7
mL), and the resulting mixture was stirred at room temperature for 42 hours.
The mixture was treated with ice/water, extracted with ethyl acetate 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): § 8.97 (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=17,73,8.1Hz, 1H), 7.59 (dd, J = 1.2, 5.3 Hz, 1H), 7.82 (dd, J = 1.6, 7.5 Hz,
1H), 10.27 (s, 1H).

MS: ESI (+ve) (Method B): Retention time 3.8 min.
Preparation 12b: 2-(thiophene-2-sulfonyl}benzaldehyde

A mixture of 2-(thiophen-2-ylsulfanyl)benzaldehyde (0.30 g) and
dichloromethane (13 mL) was treated portion wise with 3-chloroperoxybenzoic




Preparation 15a: 3-benzenesul fonvl-4-fornvl benzonitrile

conpound was prepared by the nethod of Preparation 5a using

3-fl uoro-2- phenyl sul f anyl benzal dehyde.

1F1 NWR

The title

(CDCI 3): 60hhoskrBSs (M 3H), 7.91-8.01 (m 3H), 8.11 (gerdsmeduodorz. 1H).,
=1.6 Hz, 1H), 10.89 (d, J 370.8 Hz, 1H). WO
2009/ 077728PCT/ GB2008/ 004107 36 Preparation

8.42 (d, J

15b: 13- (2- beaggnesl frowsibr 4051
yl lacetic acjd nethyl ester
tiifo

met hod of Pr&HRER

(5-fl uor o- 2- wasHud Wwitd Shtukatél

NMVR ( DVBO- d6

6.17 (dd, J

= 8.1 Hz,

7.79 (t, J =7.8 H

1

iagriesfiry

i T . 1H)y, 7.70 (t, J = 7.8 Hz,
Hhe tlﬂeaﬁmbgl@hd’ aksé-%dabﬁrdsﬁdgb_ggg)._ H) (

Hz, 2H). 8.61 (d, FNMR(CEOQlY: 5 7.0% (ddpdephPaBRdte, 18} 7.71-7.80 (m, 4H), 8.05 |
f 3- (2- benzengs yl Oﬁl‘féryﬂ'ﬂéf)?‘i‘ﬂh?gﬁfjlg 0%:%‘39';0- 2-met hylindol-1- vllacetic

acid Asol utiono ”5391%
met hyl i ndol - 1- yl ]"4e:

(0.30 nL) wepreba@ab®d 126t hislhfordvbagid
m.), and the resulting mXxture was StlI

hours. The

-benzenesul’f ony yanobenzy1) - 5-f | uor o- 2-

>

ol dridlnk AR DX BE S AL

e ten ed by the addition of 1.0 M aqueous

hydrochl ori c aci d—hgqlt[gtdoﬁﬁoaﬁuinQBF&;QPéﬁfﬁxe fibd Eﬁ%%g%figé ﬁssu.r e.

resi due was

m Xt ur e of

title conpousisli metha adpet € solid (0.058 g).
4.93 (s, 2H), 6.16 (dd, J = 2.5,

( DVBO- d6) :

rified by preparative reverse-phase
A bigpRner 7 sullgmg)

8 2.04 (s, ,4.21 (s,

9, 8.1 Hz, 1H), 8.07 (d, J

2

2H)

Fld i (MethediR)! Retention tiroe 38 rgip. i n t et r ahydr of ur an
' ' ion (2.0

The

ﬁﬁs'\ﬂﬂt h a
Repealdehytle3 srd 195-fludrg-2vokthpindot-o-ybddeticd t he
1H NMR

3 2H)
9.7 Hz, 1H), 6.82HMNWR (§DELY &2.29 (g, ME)?MH)@. H03.42ds, ZHy4B12sHzH), 1H) ,
7.35 (dd, J J& 7 t o JoE 7. 1H),
7.98 Edd, y G g %‘4{%5"1@'4)'&)'8@%%(‘{&&,‘ %5'53.??%)).'3@%({"@%537(@}. 62H%d, J

1.8 Hz,

1

Held. J13 43 8@z, S H)TH)3 (dd, J = 3.RE5.0 B8l 1K VY ((rVRHRTI7 Wdd, #63

(MtH) +, Ret en{ BosI1HATBHL L. & @hNy = 1.
Exanpl e16: {5-f | UQr o-2- it hvl@g'-dllj(%s\:/;vi? 1% g 82 0UD) ¢ hi ophen- 2-

vl met hyl ]

M-+H)*, Retention time 4.0 min.

ndo1- M%: B3 dtte) éMatbpd B):

Preparation 124d: {5-ﬂuoro—2-methvl-3—[2—(thioghene-2—sulfonyl)benzy!|indo|-1 -yl}

acetic acid

A mixture of {5-fluoro-2—methyl—3—[2-(thiophene—2~suIfonyl)benzyt]indol—1—
yl}acetic acid methyl ester (0.21 g) and tetrahydrofuran (5.0 mL) was treated
with 1.0 M aqueous [ithium hydroxide solution (1.2 mL), and the resulting mixture
was stirred at room temperature for 2 hours. The mixture was diluted with water
(25 mL), concentrated to low bulk under reduced pressure and the pH adjusted
to 4 by the addition of 0.1 M aqueous hydrochioric acid solution. The mixture
was extracted with ethyl acetate and the combined organic extract was 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

- o_f Q- 2 - i ndal - 1-
"GP BANZKE) reBulihg M WRL bR oy ¢ he
[ thowh dgesoikire was dilltedwih dichbommathdrend 60intLy,i | e and
' i t 8 o . 1H
02 (s 3%0%%?%35%?&3'9%?%&?% Flution, and rieg oper 5"
1urg sylfatg. The golvept was removed under neduged ptdssurgh affard0l (d, J

7.1



ceo WD 2009/077728PCT/ GB2008/ 004107 37 Preparation 16a:
3-(pyridine-2-sul fonyl | thi ophene- 2-car bal dehyde The title conpound
was prepar ed by the method of Preparation 5a using

2-for rryl hi ophene and pyridine-2-sulfinic aC|
1H NMVR ( é‘}“ ’°§7t7’2852 (ddd, J = 1.2, 4 g 7.5 Hz, f@@%‘]wﬁﬁj’_ 5.2
Hz,1|—|),769 (dd, J = 1.2, 5.2 Hz, 7.98 td -17 .8Hz,1|—|)

e 24,8 3 Sl o RO o i Gl 1)
{5-fl uoro-2- mmyglchGOI’Gtg)pyrl di ne- 2- sul fonyl )t hi ophen- 2-

| met hyl | i ndol T | d
breparad by the it NS GYABBEE AF A0, 5. L0, 20, 405 s, o), BB S
3- (pyri di ne- 2-26| 9. Dl )mhueomaae -P=QeF, ba, meﬂe:mn@lss (dd, J = 2.4, 6.9 Hz,

o 7 TR DR By S e e g,

6.82:6,95 ( r7reH17zm789 (@01 =71.3,01. e, mmsoz,mmwzm R0 6, . 1H), 753 (ddd
= t =
1.0, 7.9 Hz, Mgz gg}tj)digbZMgtﬁqéé) g‘diM?ﬁ” 4R?tePE°" ti’PW%r’@Bar ation 16c:
{5-fl uoro- 2- Euammes 13- ( pfEriubroe-methyi-3 98y thidsteneIRsufonyl)iRbpdér-2-
indol-1-ylla tﬁ l__.IclAs.Iutlonof

{5-fl uoro-2- sul f onypt hi ophen- 2-

yl met hyl ]i ndol -1 Iacetl c acid methyl ester (0.050 g) in tetrahydrofuran
(0.30 nmL) was tr eﬁl with 1.0 M aqueous lithium hydroxide solution (1.0
m.), and the resuldng mixture was stirred at room t enperature overni ght.
The mixture was tr 2

2d with 5.0 M aqueous sodi um hydroxide solution (1.0
roomterrper ature for 3 hours and then at 40C overnight.
Gl di fied by the addition of aqueous hydrochloric acid

sol uti on and conc Pt ed under reduced pressure. The residue was purified
by preparative reverse-phase HPLC, eluting with a mxture of acetonitrile
and water (2 b onppound as a yel |l ow
solid (0. OZOP%DE%'EI%% 1%3 y(tK%ngFE &P HIHOR B leayde s, 3H), 4.50 (s,
2H), 4.89 (s, 2H)A egare( mf Bthordihlﬁﬁhehechérbald&hj)de 11 37gidpoﬂ!ss1m5 4 Hz,

Py [ort (bports o7y tnd y cfdfyhinich vk deoeupiliers 11
12.96 (br s, w:_twhiomnessmmm@y g)Mandhdble AYsultibgSmixidrévas fedeendtiroemt i ne 9. 9
mn. 38 temperature for 3 hours. The mixture was poured onto water (150 mL) and

extracted with diethyl ether. The combined organic extract was washed with
saturated agueous sodium hydrogen carbonate solution and saturated aqueous
sodium chioride solution, and then dried over magnesium sulfate. The solvent
was removed under reduced pressure to afford the title compound as a red oil
(1.5 g).

'H NMR (CDCh): § 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 (dd, J =
0.9, 5.2 Hz, 1H), 10.09 (d, J = 1.0 Hz, 1H).

MS: ESI (+ve) (Method B): Retention time 3.6 min.

Preparation 13b: 3-(thiophene-2-sulfonyl)thiophene-2-carbaldehyde

A mixture of 3~(thiophen-2-yisulfanyi)thiophene-2-carbaldehyde (1.5 g)

and dichloromethane (68 mL) was treated with 3-chloroperoxybenzoic acid (70%

in water, 4.8 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



Exanpl e 17:

(344- (4-chl or obenzenesul fonvi )t hi ophen-3-vl net hv1ll-5-fl uoro2-nethvlindol -1
-yllacetic acid O Preparation 1l7a:

4- (4-chl oro henyl sul f anQ hi ophene- 3- car boxyl ic acid A
m xture of ‘ﬁz?oﬂfi"’c"rsﬁsorophenyl sul fanyl )t phene 3-carb xy?l(l&Bcﬁ%coﬁl 07&1 0 9),
sodi um hydr ogen carbonate (1.6 g), iod et hane (2.3 n.) and

N, Ndi et hyl f or mam d 0 s stirred. was, irred at. 40C for 5 ours
The i xt s e VS MESUTLAR SaIRIR pataue o Damprr e Safblen aGd riey

and the aqueaqweopbaaeruﬁxérrlardeed:hmoh haref heh dee® badranaghieeiuaOsitafe dTHY gam C
extract was dr'e(n? over nesr um aulfate and COM@% ed under reduced
pressure to S9Y d"atsrfﬁnpi" é‘"g?fnrﬁ Ug piessyrs ig g qtriel $a

1F1 NVR ( DVBBlowd)soli®(B29y. (d, J = 0.6 Hz, 3H), 6.96 (dd, J = o 6 3.4 Hz,
1H), 7.41-7.52 (m Preparati on 17b:

1, Tl T 52 (m Gl a5 e gm0 By 240,00, L oot b agsa

The title coppouryl(deas =pnepar1e1clzbrvr1; he7sRidhod P8, cPBleaﬁﬂ? 7077 [da, U ng

4- (4-chl or ophe IsuI fanyl%{t3 hi ophene 3 carbOxylic acid nmethyl ester. 'H NWR
(DMBO-d6): 5 G = B}f2-7. 67-7. 73 (m 2H) 7.88- 7.93 (m
2H), 8.45 (dd J IHSOEQI (ﬁeﬂ(l\h‘&hodlb? Re?en?ldn (lﬁ\Q,S 3]mrn 0.5, 3.4 Hz, 1H).

Preparation l7c: 14-(4-chl orobenzenesul onyl )t hi ophen- 3- yI inet hanol  The
t I t | e Corrpou l-.;.'-' IO M o r- el ‘ ‘n.. "9 ’.ﬂa.‘i" - i ’ .'- h 212, .J|l

4- (4-chl orob de éﬁugﬂ%mg&vﬁeﬁr bOxyI ic acid net hyI ester. "H
NI\/R(CDCI3) 11-1), 7.37 = 3.5

3-(th|ophene-2-suIfonyl)thiophene-z-carbaldehyde (0. 12 g) and drchloroethane

(5.0 mL) at 0°C was treated dropwise with a mixture of triethylsilane (1.4 mL),
trifluoroacetic acid (0.35 mL) and dichloroethane (2.0 mL), and the resulting
mixture was stirred at room temperature for 1 hour. The mixture was cooled to
0°C, diluted with saturated aqueous sodium hydrogen carbonate solution and
the phases separated. The aqueous phase was extracted with dichloromethane
and the combined organic solution was dried over magnesium sulfate and
concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel, eluting with a mixture of cyclohexane and ethyl
acetate (1.0 to 1:1 by volume), to afford the title compound as a yellow solid
(0.17 g).

'H NMR (DMSO-de): § 2.23 (s, 3H), 3.68 (s, 3H), 4.50 (s, 2H), 5.12 (s,
2H), 6.83 (dd, J = 2.5, 9.7 Hz, 1H), 6.89 (ddd, J = 2.5, 9.2, 9.2 Hz, 1H), 7.28 (dd,
J=3.8, 4.9 Hz, 1H), 7.36 (d, J = 5.6 Hz, 1H), 7.39 (dd, J = 4.3, 9.0 Hz, 1H), 7.44
(d, J=5.6 Hz, 1H), 7.95 (dd, J = 1.5, 3.8 Hz, 1H), 8.13 (dd, J = 1.5, 4.8 Hz, 1H).

MS: ESI (+ve) (Method B): 464 (M+H)", Retention time 3.9 min.

Preparation 13d: {5-fluoro-2-methyl-3-[3-(thiophene-2-sulfonyhthiophen-2-

vimethyllindol-1-yl}acetic acid

A mixture of {5-fluoro-2-methyl-3-[3-(thiophene-2-sulfonyl)thicphen-2-
yimethyllindol-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



Preparation 17d: 4-(4-chl orobenzenesul fonyl)thi ophene- 3-car bal dehyde The
title conpound was prepared by the nethod of Preparation 6c using

[ 4- (4- chl or obenzenesul f onyl )t hi OPhen- 3-yl i net hanOl . 39

1F1 NWVR (DVBO- d6 57.67-7-73 (m 2H), 7.97-8.02 (m -8,72 (m
211), 9. 96w?§009/£)(_'6728 Preparation 17e: 1%_10/(;132%08%%41%7

{344- (4-chl or obenzenesul fonyl )t hi ophen- 34 yl met hy11- 5-fl uor o- 2-

t hyl i ndol- 1- d nmet hyl te The titl d
T e L B S Shs 0 o ckaion gt 1.0 Whabucout 15 Grions "
4- (4-chl oro- aaazsanmsmIahareﬂtktﬁqulneamyﬁa@aétealﬂ@w&ﬁmﬁe@ ofginid et 2-
nmet hyl i ndol- 1- ic acid rreterﬁyﬁqest (+ve) d(I\/let hod B):

492 ( MrH) +, ¥e\H?-°r A wthesaturp uwepa%wmoﬁh'qrﬁe so'utlon dried over

{3.44-(4-chl ﬁfagh@gimﬁ@ﬁﬁatbfaﬁﬂ)bbhééﬁtr@maﬁd%r b@dﬁ@éd”'i{reéstﬁef e r&sidire was
met hyl i ndol

1- cetic aci
{344~ (4-chl oPB%J@ﬁ éﬁé%ﬂﬂfsﬁyﬁyﬁt’?{ﬁ%ﬁheﬁ? %PW@WWMIW@ e b acatenitile ndol - 1-
yl }acetic achad watdryb:7et®n HyOvohimd)) toatdrd ﬂiertﬁiéywnﬂfdahafhs(émtéﬂsblnd/\/as
treated WtthlQﬁ% aqueous | it hi um hydroxi de solution (1.0 nL), and the
resulting m was stirred at roomtenperature for 1 hour The m xture

was e concentrat ety mﬁeanueewg)e@ HEESIAL 4. 4@15 ashialoRds! SHyt 6By (B4

addition of 0.1 M aqueous h chloric acid | 'ut?on and extracted W th

ethyl acet at & 2618 o) n@égéﬁi%ﬂl“cz exd-2.ae "*&aﬁ")\/\é@l‘}ééd W T #0548t ed
aqueous sodi prm S@Ip& BSEHHOY ahi(@d.. D&, ue.@l4qwr7 @@gﬁ@% ym@uhﬁ?tﬁﬁi}&'

concentrated un reduced pressure. puri f

preparative P&Vt Phald®: ﬁlﬂﬁ@deﬁnf'ﬁn@g\ﬂzt HH)A 1%%(9?% b acet on| trile and

water (1:19 to 49§: s Noéwra@m&mp%@(nﬁummétéﬁttoﬁ thPOFNInas a white

solid (0.30 2( d5): 62. 13 (s 3H) 3.94

(s, 2H), 4.83% 21 L. 3-(2-he ZgHesuy fon chlarohenzyl)-5-flsiorgs2-aonet = 2.5,

9.2 Hz, 1H), gn]asetgwlacid—sst 1H), 728(dd J = 4.4, 89Hz 1H),

7.57-7.60 (m 2 7.77-7.80 (m 2H), 8.60 (d, J 33Hz 1H), 13.0 (br
1@

s, 1H). ESI (+ve) (Method A): 478 (NH—i) +, Retention time 11.4
mn. Exanpl el8: 4- benzenesul f onvl t hi ophen-3-vi met hyl) - 5-fl uor o- 2-
met hyl i ndol - 1- vl | ac gacid

Preparation 14a: 2-benzenesulfonyl-4-chlorobenzaldehyde

The title compound was prepared by the method of Preparation 5a using
4-chloro-2-fluorobenzaldehyde and benzene sulfinic acid sodium salt.

"H NMR (CDCly): & 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-
vllacetic acid methyl ester

The title compound was prepared by the method of Preparation 1¢ using
2-benzenesulfonyi-4-chlorobenzaldehyde and (5-fluoro-2-methylindol-1-yl)acetic

acid methyl ester,

'H NMR (DMSO-ds): & 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.



WO 2009/ 077728PCT/ GB2008/ 004107 40 Preparationl8a: (3(4-benzenes u
| fonvi t hi ophen-3-vlnethyl)-5-fluoro-2- nethylindol-1-yllacetic acid
A m xture of

(314-(4-c & nesul fonyl ) t hi oPhen- 3-yl net hy11- 5- GLyeaodsimigy! i ndol-1
-yl }aceti@a@@ﬁ? g031 g), triethylamyze (0.300 n), Tl I'adi um on char coal

(0.012 g) and ethanol (5.0 nL) was stirred under an at nosphere of hydrogen
at 40C for Lo, AOUHS-14EN8.Bipchbe fostion.ilch@rGisbnbfIf- 908 0GR InetiGlimibil1 1 he

filtrate co uced pressure. e residue was purified by
prepar at i veyllapetic geidphase HPLC, eluting with a mixture of acetonitrile and

ter (1:19 to 49:1 | t it - |
\§2| er w(sol o ?0 )32 : Q%iut\/o(?\ urgy %Qﬁfoeﬁ&.nbgﬁf Dk}éi &l@.@ﬁeﬁ&ygcb mﬁ:(r@zpa e

)
3 89 (s, 2Hmetyligdol{isyllagetjc ackl gxgtl"(yagsteg(O—'lE’Qg)gn teg'aqurgfuraﬂ_()’SOr@L);vya% 82 (m

7 8 o ; ég’ E%@atfé‘)wuhllt égfl %J'% lj’@hih“ﬂ)& hydr roﬁ&é Zelﬁﬁ)n((@’w I%H) ,ana thdreduliidg ( mI\/IS.ll_i)

ESI (+ve) ( Mixtheed was: stred (abiiqpm ’fﬂ@p@fﬁt% nfOf .héwy sTh? nmmure was
Exanpl 19: ( %oﬁ S Ra e %ﬂé@d‘gl%%ur@nﬂlji taﬂ]u@i%h@@ﬂgoy\'thgﬁﬂbiﬂd)ﬁ of8.1 M

mettnilindol acet Ic acid
Pr epar at i onmaeqw» hydresijoric (azidsaline sandr extragted dithe Sthy! \ackiAteyTHe 2.

met hvl i ndol cgJ \Slnleaccﬁ%éc{ﬁogft'r&t YRisRYdshed tfith saturated ab0€oud $ddwurh @RpaEOd wWas

prepared by Preparation 1c usi

2- pheny sul fsolwjibn,hidbgtheouer 3magResir e fy e fd %P'PQ?GFBteﬁ HBESy Fedvaed - 1-

| t 3lufi 3
Z- )120‘(9 ' CZﬁD rQsEH%hVHe |‘°e§fdﬁé wa%?uwﬁ@d Bﬁ?gpabatwgr&e% -fifase $IHLC, Blulidg ( s, |‘|)

5.3 Hz, 1H), Wit eBrzmqqrg of gc&tomtrﬂp a \gaqqg (1 113_60 4971 @G"‘('H‘He) tj:'jltfoggﬁ t}e?@é d, J
1H), 7. 39 (GompotndPada #hite 3blld (07450 7- 57 (m 2H),
H NMR (DMSO-dg): 8 2.04 (s, 3H), 4.10 (s, 2H), 4.92 (s, 2H), 6.18 (dd."J
=25 07 Hz, 1H), 6.81 (dt, J = 2.5, 8.2 Hz, 1H), 6.87 (d, J = 8.4 Hz, 1H), 7.34
(dd, J = 4.4, 8.9 Hz, 1H), 7.61 (dd, J = 2.4, 8.4 Hz, 1H), 7.67-7.71 (m, 2H), 7.77-
7.80 (m, 1H), 8.02-8.05 (m, 2H), 8.20 (d, J = 2.4 Hz, 1H) 13.04 (brs, 1H).
MS: ESI (+ve) (Method A): 472 (M+H)", Retention time 12.0 min.
Example 15: [3-(2-benzenesulfonyl-4-cyanobenzyl)-§-fluoro-2-methylindol-
1-yl]acetic acid

Preparation 15a; 3-benzenesulfonyl-4-formylbenzonitrile

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

"H NMR (CDCls): 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).



7.59-7.64 (m 1H), 8.01-8.05 (m 2H). MsS: ESI (+ve) (Method B): 458
(MtH) +, Retention time 3.9 mn. WD 2009/ 077728PCT/ GB2008/ 004107 41
Preparati onl9b: f5 fl uoro- 3- (2- benzenesul f onyl t hi ophen- 3-yl nmet hy1) - 2-

nmet hyl i nd % %t ic acid A m xture of PCT/CB2008/004107

[ 5-fl uoro- benzenesul f Orwl t hi OPheng@-yl net hyl ) - 2-

met hyl i ndol - 1-yl I acetic acid methyl ester (0.18 g), tetrahydrofuran (4.0

m) and met eDcragnQS zv%nierneéﬁn%ﬁ M- EhnbbéhAVh ERiRAIS-nsRlliMgaIy dr oxi de
solution (2. resulting mxture was stirred at room
terrperature\ﬂﬂmetmaﬁﬂ.@ethﬂﬁﬁt% xture was acidified by the addition of 1.0 M
aqueous hydrochl Q*hkTa%ﬂéCdo%péeﬁdﬂ}uhQ BrépAfLCONFRThEtRbEEf Pféph%rbub I@smgder

reduced pressure he resul g recipitate was colle E¥ ratlon
washed wit h 3regnzengsulfonyl-4tormy %naoattrdiet [padt i 1ﬂ%°r8z%~rw6h Ef'dé’ A% LFe solid
(0.16 g). acid pethy e 1H NVR (DVBO-d5): 5 2.11 (s, 3H, 4.09 (s,

2H) 488 (s DmetyLestst 6 56 (m E% 1H), 7.28
(dd. J = 4.4, 8. QHHﬂMRm;MSO -d5)) 572.82 (%, rﬁH)zlﬁéﬁ5 %")Hbgs FH*) 1~’IL|5’7 & .82 (d,
J =5.2 He, - 7.01 (d,NE= &8l (+ve)
(Met hod A) 3. 1%/&@(? J= 38 oz, dgs it {0 Q‘*sgolm AR, 7.0

Exanpl e20: 1542, 11it)r 6.38-( (det hw B-BH0 HaeH §lﬂ0f(énJ0vVl§e*ﬁé\,2ﬂj)na@P-(tlJ -8 acetic

acid MO tfﬁyﬁ’bgrgﬁa}i Q@qufmz 1H), 8,07 (d 4 =7.1 Hz, 2H), B.61 (d, J = 1.8

1.5- quoro sul enzyfiindol -1-yllacetic acid methyl ester
Hz 1H).
Preparation 15¢: [3-(2-benzenesulfonyl-4-cyanobenzyl)-5-fluoro-2-methylindol-1-
yllacetic acid

A solution of  [3-(2-benzenesulfonyl-4-cyanobenzyl)-5-fluoro-2-
methylindol-1-ylJacetic acid methyl ester (0.11 g) in tetrahydrofuran (0.30 mbL) -
was treated with 1.0 M aqueous lithium hydroxide solution (2.0 mL), and the
resulting mixture was stirred at room temperature for 2 hours. The mixture was
acidified by the addition of 1.0 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 (0.058 g).

"H NMR (DMSO-de): 3 2.04 (s, 3H), 4.21 (s, 2H), 4.93 (s, 2H), 6.16 (dd, J
= 2.5, 9.7 Hz, 1H), 6.82 (dt, J = 2.5, 9.1 Hz, 1H), 7.03 (d, J = 8.2 Hz, 1H), 7.35
(dd, J = 4.4, 8.7 Hz, 1H), 7.69 {t, J = 7.4 Hz, 2H), 7.80 (m, 1H), 7.98 (dd, J = 1.8,
8.2 Hz, 1H), 8.08 (dd, J = 1.5, 7.9 Hz, 2H), 8.62 (d, J = 1.8 Hz, 1H), 13.03 (br s,
1H).

MS: ESI (+ve) (Method A): 463 (M+H)*, Retention time 11.0 min.

Example 16: {5-fluoro-2-methyl-3-[3-(pyridine-2-sulfonylthiophen-2-
ylmethyl] indol-1-yl}acetic acid




A m xture of (5-fluoro-2-methylindol-1-yCacetic acid nethyl ester (1.0 g),
2-fornyl benzensul fonic acid sodiumsalt (0.94 g) and 1, 2-di chl or oet hane
(15 nmL) at OC was treated dropwise with a m xture of triethylsilane (4.3

m.), triflwong@agetisc acid (1.0 nL) and 1, 2-di chl or oet hmacK2868/00310) , and
the resulting m xture was stirred at r¥omtenperature for 6 hours. The
m xture was extracted with ethyl acetate and the conbi ned organi c extract

was dried opespasatitinuttas GH(paidine-Th@fosglithimphensms-ca nder reduced
pressure and the due urr |ed 0, ca gel,
eluting with a m EZ‘? 3h%08?1 q{1 ?géﬁ%g&wqﬁ?ﬁ%@%f%@%é@gy%] oaé.L[kéa

vol ume) to affbond-3tdrdorbthidphen® apbpyridines2-aulfinic pbid sgdiom(€alt3 g) . 42
Preparation 20b: 4

13- (2-chl orosul fdﬂﬂ“ﬂ%ﬁ?{}ﬂf‘%a??%éq%’ 3. =rre12hf}l deo\—iz "i)r Fésge(f’l C aCr d net hyl

ester Nz M, U89 @fd, J = 1.2, 5.2 Hz, 1H), 7.98 (td, J = 1.7, 7.8 Hz, 1H), 8.24 (dt, J
[5-fluoro-2 - 3- n_y ster
(0.30 g) ana”ﬁé%aﬁoﬁ,ér B AR P LR o ST L B
phosphor us |Peggaratidnor i de6H: 0. 136 Qr)oro-fzahétbvmm@rpvn‘wrhé-drsnmﬂvwhﬁanhan-m de
i xt ure v YEBEmuae TS bl RS2 102 FT PO PeGiced
et or . Grq puer BRInGS I Sl LG nd. Concent  aLor mhder f sduced

) I N S
pressure. T e(PYéf@r‘%gg%%ﬁ%'U?#Pﬂsé abaﬂ%eﬁy #%&8 QHW‘V ogqu ca gel,
el uting w t hdietiolaeidmethgeastert o afford the ti t l e corrpound as a yellow
soll dpgébgr 9). MRy stk (EDET): £ ¥BANS %) 37818 4l S5 Hat sl 2T 4 2
15£fl uor o- 2-g@t-595 (i?m@?PMFMWMC?WVVhﬂr()ﬂyﬂ'tmﬁlﬂ'tf‘lil-w! aeet(ddnéare'r ?n_ ;ret hél
ester i X of .ani i , [ a . : an
di chl or onet hﬁ% %U-ESE‘EL Hh/géq(p":ﬁ g?ﬂ?i TH) 821 (Q%/ 1 8976%2 %
[ 3-(2-chl orrgsw(fdaayj bem,)nl'b 457 HE Ut 02- met hyI indol-1-yl]acetic acid methyl
ester (0.10 g X _- 00N ature for

4 days. The FE5&48 T ' - wat er
and concent rigdobd- \Allradeﬂcamiuced pressure to afford the title conpound as a

col ourl ess gum ( 8|H83rbr é’E)a r{%.{[?cgﬂ-zg-aat:hg{l-:y.—@-(pgrh@ he]-a-%umnyl)fh?ophg%m *

Retention tine 4.
15- f | uor o- 2-yietthylfindsl{12yfacetiyacilinbtybastdrd D50 Y indelratlydydfirac €3.8¢mhgi d
A m xture of

[3- (2- chl or 0¥ FRASH Ui, | P) Mcaquepys lithinm, hygoxdde solution {100k 2309 18 4 et hy
ester (0. 078eg)ltrra_ndmmmer\adi§/durca‘dLatanomGempﬁta)ummetmgmt dtiewniklioreowas M

di | Ut Lon 4 - |
cqueous SOl YGRS 6y 38l Yl Byl 0T 8 SR gl ur o Vs
addi ti on of rao® tehperadenesionpdhaichiaod iteernet 4A0%bbvernight. aftie coxoesnwaat ed
under reduced mﬁh@@wg atcﬂ:-lﬂﬁn IoP ShHifis OB G BB SRFEHdeN Rated

reverse- phase a mxture of acetonitr water (2:3
to 19: 1 by woideneeduted areswrd {The residuecvasorkiiad 8y aesparalie revesstihas¢ 0. 055

o, 6. T GFltpe vi’ngiu %"}@Q@W%&@L itrilé aﬁd %]agérgz 335N g; 1%&%&2 %H) 4.97

3 Hz, 1H),affordthetile compoundas a geliaw SOZFH)(O 020gp (t, J = 7.3 Hz, 21-1),
3987 ‘1“3') ( M 3Hry vB(hiSo-dd): 5 21283 (s, BH, Ko (), 489889 z(Ha,r 632 (M), 12.95
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.

(
7.
7.
(b



M5: ESI (+ve) (Method A): 453 (M+l-1)+, Retention time 11.1 mn. Exanple
21: (5-fluoro-2-nethvl-3-12-(net hvl phenvl sul fanovl ) benzvllindol 1-yl}acetic
acid O Preparation 2la:

{5-f1uoro- %o%ém%zg’ 12- (et hyl phenyl sul f anoyl ) benzyl 1bgﬁ@h201asmo4i’tf7' acetic

aci d net hy The title conpoypnd was prepared he met hod of
Preparati on 20c using
[ 3-(2-chlor 8-flué®-d net hyl

ester and N- e ;

Ret enti on t iZmmethylindohl-yBiaegtie acidon 21b:
15-f |l uor o- 2- net;hy1l- 3- 12- ( net hyl phenyl sul f anoyl ) benzyl Ii ndol -1- yllacetic
aci d A mxbhur e of

{5-fluoro-2-mnet -3 [ 2- (et hyl phenyl sul f anoyObenzyl ]i ndol 1-yl }acetic acid
nmet hyl ester (0.10sg) and tetrahydrofuran (0.5 nmL) was treated with 2.0 M
aqueous sodi um hydrgxide solution (2.0 nL), and the resulting m xture was
stirred at rQomténpérature for 15 hours. The m xture was acidified by the
addi ti on of 2M\ueous hydrochl oric acid solution and concentrated
under reduced re%g&me. The residue was purified by preparative

reverse- phase HPLC Yeluting with a m xture of acetonitrile and water (2:3

t019by volune) to affordthetltle erﬁé)thlgd(o 083

Preparation 11i7a; Mx2-gNraephe : 2 ' 3.95
(, 2H), 4.8&és. 2H), 673(dd J—25 99Hz 1H) 682(td J:22
9.1 Hz, 1H),76.85 (d, J: d
7.9 Hz, 1H). MS: flzg"xfcm/ it ysiEy )ﬁ%@@'&‘éﬁ ReylseSg 10,7 ¢
mn. WO 200 f,os7?i H@B’r@p%{b@ﬁﬂéom @A]) iodomethane (2.3 mL) and N,N-
%? m: ?ﬁgoESQEr{pkjh%i{é)@gqréldg&qgn%I{%v%é %P Xecp was SQIrredchltrﬂ%)t"evilo 52hours The

mixture was cooled to room temperature, diluted with water (100 mL) and the

aqueous phase extracted with ethyl acetate. The combined organic extract was

dried over magnesium sulfate and concentrated under reduced pressure to

48T (MEH) +,

afford the title compound as a yellow oil {1.0 g).

1H NMR (DMSO-dg): & 3.77 (d, J = 0.6 Hz, 3H), 6.96 (dd, J=086, 34 Hz,
1H), 7.41-7.52 (m, 4H), 8.49 (dd, J = 0.6, 3.4 Hz, 1H).
Preparation 17b: 4-(4-chlorobenzenesulfonylthiophene-3-carboxylic acid methyl

esfer
The title compound was prepared by the method of Preparation 1b using

4-(4-ch|orophenylsuIfanyl)thiophene-3-carb0xylic acid methyl ester.

1H NMR (DMSO-dg): & 3.7 (d, J = 0.5 Hz, 3H), 7.67-7.73 (m, 2H), 7.88-
7.93 (m, 2H), 8.45 (dd, J = 0.5, 3.4 Hz, 1H), 8.74 (dd, J = 0.5, 3.4 Hz, 1H).
Preparation 17¢: 14-{4-chlorobenzenesulfonyl}thiophen-3-ylimethanol

The title compound was prepared by the method of Preparation 6b using

4-(4—chlorobenzenesulfonyl)thiophene-&carboxylic acid methyl ester.

"H NMR (CDCls): 5 4.62 (d, J = 6.3 Hz, 2H), 4.69 (s, 1H), 7.37 (d,d=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-chlorobenzenesulfonyhthiophene-3-carbaldehyde

The title compound was prepared by the method of Preparation 6¢ using
[4-(4-chlorobenzenesulfonyljthiophen-3-yljmethanol.




s' OH Preparation 22a: 4-phenvlsul fonvlrwi di ne-3-carbal dehyde A
m xture of 4-bronopyridi ne-3-carbal dehyde (0.90 g), benzenesulfinic acid
sodiumsalt (4.0 g), copper (I) iodide (4.6 g) and

1- net hyl - 2- rolijdi none (50 nL) was heated at 60C for

m xture Wa?\g{))%@g{ﬁt}&ﬂio room tenperatureyg diluted with elt(ﬁ”&g@zot“ e and
filtered through Celite. The filtrate was washed with water, dried over
magnesi um sul f at a uegd alj£ £si due
was purified by a%?@mt)oéﬁgspﬂhgqu ng ?@?3 gﬁutl hggﬁ%ﬁ

m xture of gy¢RE)S0ENe, ’ehmd ethyI acetate (1:0 to 0 1 by volunme) to afford
thetltlec oud : Jo R4 AXdd5-Bucfo-26- 7. 74
(m 3H), 7.8 983 , TOTS - 1H).
Prepar at i on r&éth/hndol 1-yDacetic acld methyl ester

L5-f1 uor o-3- (4 Pheny) sulf onyl vkl gtgpam awgtao@ow%a{n@m haih | acetic

acid nethyl este yl'siTa
trifluor oacat@mhmo-de(lﬂaniasgionahﬂhobhene-mcemamebmmanea(tQO m(§-flearo-210C was

treated dro

phenyl sul fo%tﬁﬁt“%'. ﬂ}g?a\fnhé%é &f@l{/ésetef 1. 99)

(5-fl uor o- 2- et hys: rﬁﬁbl-l-\m) yMethed iB: @ﬂl(hﬂ"‘irbt. ﬁtptenegm eme(401 @.g) and

1, 2-di chl orqet hane 4 Snie‘?tﬁ&ﬂlfoh ] & hi dr@‘é at room
X ) IO

t enper at ur e o 20 ] 1T ao
triethylsil mnylmdm-gy}@ucgcn fl uor oacetl C aC| d (3.1 g) and stl rred at

oom temper at ur e J gt BPUYS Ao ISz Blesainy | Miophdn sy TEaploc ure vas

diluted with di orone rate aueou Ium

hydr ogen carbmatiyindobllwilacaticasitl nethybestardp. 3155&3@9@ itetrahydiofugar (5.6 mb) sol vent
was renoved d e e i col um
chr onmat ograpv?%} @‘J'r;t é?%aﬁog}?‘ ;@:éégsl ﬂ{g%vré mﬁd%ﬂ%%%gjrﬂgﬁg gu,;;)q gﬁg;gﬁe and
et hyl acet atres\(tingOmixture msmtlrmdlajrmqm terpperatueel fapy! Beurt Uit Msrewes *di et hyl

e ¢ e e GO, B0 BBl 1 S

6.25 (dd, J aqueods hgdchieric 1agid selugan (and, extractes w*thsetbvlrﬂcetqtn) Tve 03 (dd,
J =4.1, 8.9, 7 11-0,
- 95 (d 3 _dﬁﬁ;én%&rgaﬂfﬂgé% w%s Wagheﬁt)iﬂrseﬁﬁt)ated acﬁjéo(lé soc{#um c?lﬁ)'i_’idéiz 67 (d.
J = 5.0 Hz, soWtionprdsigdr ayerom@2§5|um sulfate and concentrated under reduced
15-f 1 uor o- 3- ;ﬁésél#@“t‘hé i R A Slrfiel by pYSPERAIVE rdvefsdIBhdbs! HIAD letuling

Vfl acetic ac

Ami xt ur eof [ Swith aomsurs-qf aopteaitiie and watey K BIP tudShi By yeivmehin affopd the fitle

met hyl i ndol éorﬂd&ﬂﬁ%'a%lﬁ{é's%llmﬁ‘o’b ester (0 19 g) and tetrahydrofur an
(1.0 mL) was treated wt qlu ous so %_éromde solution (3.0
r

m.), and the resﬁl‘ltl'ﬂMB (HM&Qndé ﬁ/& 34gi 3Hled- 9ﬁt(S nf 88 pdii@re(@dd 3
hours. The nix t#g%stg?sn%cb%'of(u?% Dy 5t he Hﬂdl'H)'@QGQJ) J= 3 IMaapon s

hydr ochl ori c aci 'ution resu gr eci pitate was col L ect ed by
Y

filtration t@da# Fot-dl 3.8&iz ﬂl"De7 éﬁﬁ’@@dﬁ'dzﬁb 7a B8 (eRHE-Sbid™ 6. 15 q) .

1H NVR (Dwsqig‘zqm) g(tg% ™ 4. 17 (s 2H) 4.90 (s 2H) 6.23 (dd, J
''=2.7, 9.8 78 t 1H) . dd J = 4.5,
8.9 Hz, 1H), 7. 65\ﬂ§tESIJ(+ve)7( f'}%‘ A)zﬁjﬁ (”’r*'t!?)e Ftﬁtte"“j’"imff ‘51 ‘HE““ 7.96-8. 01

(m 31-9, 8.B%ahple 1H)18:8. 7I[3(A-behzendsulfohigithibbhen-32MdtHyhrs ﬁuorblcﬂ..
methylindol-1-yllacetic acid




M5: ESI (+ve) (Method A): 439 (M+tH)+, Retention time 10.0 m n. Exanple 23:
(5-fluoro-3-13-(pw di ne-3-sul fonvl)thi ophen-2-vl net hyl1l- 2-

met hvl i ndol -1-vllacetic acid 01-1 O Preparation 23a:

3-(pvridine-3-sul fonvQ hi ophene- 2- car bal dehvde ] f

3-chl or ot h‘i$ g%@ﬁé{@’- car bal dehyde (0. 16409) , pyridine- 3_1)(5?6{.’??2'6@]3?@?13& d
sodiumsalt (0.30 g) and dinethyl sulfoxide (2.0 nL) was heated at 80C for
3 hours and_then at 90C for 3 kLS. The o as aHikiheds s B wat er,
extracted t YrbRnze i Mé&f\fﬁsf" e>L<'.r)gjgfthwrvvas dried
over magnesinsMitddlat @lacdtcackbl vent was renoved under reduced pressure to

afford the title_conpoun [e ol i 'y _

2009/ 077728PCT/ Géib'g@‘i?)@)&ig‘;‘(‘g‘é'%’%eﬁze"eg”'§°%V9%&pﬁﬁlﬂﬁﬁatyg8‘€r‘§5 MY 50- 7. 57

S(9 m202(H) : Zi_i)i%ﬁtgﬂgxdéi-'{:yl}%ééﬁc !fcgl (603118Y) trieBhy2Brige 283Q0nmLLHyallagiugeo s, 1H),
) S, . , = .

Pr epar at i onf@ﬂcf’%‘- éflﬂgr Q- %"dlgﬂ‘EBQﬁSqu Eﬁ'—’ cianad roerc]iyunr}dﬁlr SBh"“é"r?-" iEhf lreng{ hy11- 2-

net hyl i ndolh%m?émae&b"«: fac i1 8 hoetshyTheemixture was filtered, thiough Celitefand the

i chl of oot haeq 3opcsriptes Uhdss CRURRET phckel 108,008, A pivil by . o (s

f 1 uor o- 2- netphagdratile rederyd-phaset HIRL Guoddtingewitty4 mibdtrerof @0etoEBilgand water

1. 274 cnl or SLIRIAAEE 0y VPR e I MO B BBV S0 L (oo

tenperature (bor43) hours. The m xture was treated with additional

room t emper at ar o A AAROR BT AP s g hegt 2o, GRG0 1L 7C o

di | uted wit ke gdischlsonanei)here.6.8mehe2HWTta8 Sdt IFat4€d.Bubiaedds 75076
hyd b i i i . | vent
s Tonoved Tal. 72 dadt i Bl T 3R A R0 EEN R T A 3o e o e

chromat ograpgf)yHen silica gel, eluting with a mxture of diethyl ether and

ethyl acetate (1:0.t 1 ol .ym ) Lot ton w th diethyl
ether to afford t'\g%' "?‘?"gf‘ée)g%'ﬁ%‘(?ﬂ%g?ﬁ‘l @\&vmi ’\tl%qes@ PIHHF&%%MS)
1H NVR ( CDCIEldmifle2. 261%:s, J5iflucBo-3A2enzanesulfonyithionhepfiyimathy-2s, 2H),
6.67 (dd, J = f‘ 6!‘? |—|z tikH)eiq 6- 83 (dt, J = 2.5, 9.0 Hz, 1H), 7.03 (dd,
J=4.2, 8. Yoy —J = 5.7 Hz, 1H), 7.39-7.45 (m 2H),
8.14-8.18 (m 1 8.79 (d, J = 4.5 Hz, 1H), 9.13(s, 1H).

Preparati on23c: ( | ior 0- 3- 13- (pyri di ne- 3-sul fonyl ) t hi ophen-2-yl net hyl | - 2-
net hyl i ndol - 1-yfigeetjc acid

2

F
N

NL«OH
[o}

Preparation 19a: 15-fluoro-3-(2-benzenesulfonylthiophen-3-ylmethyl)-2-

methylindol-1-yilacetic acid methy] ester

The title compound was prepared by the method of Preparation 1c using

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

H NMR (CDCls): & 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.



A mxture of {5-fluoro-343-(pyridine-3-sulfonyfithiophen-2-ylmethyl]-2-
met hyl i ndol-1-yl }acetic acid methyl ester (0.025 g) and tetrahydrofuran
31(38 m_é V\tgs tre;Led with 2.0 M aqueous sodi um hydroxi de solution (0.5

an 5 2605 a4k3g Ng Mo xture was stirred at room tenpey 1 hour.
The m xture was acrdified by the additgjon of 1.0 M aqueoﬁ(gﬁzﬁ{???%g?\l oric
acid solution, extracted with ethyl acetate and the combined organic
extract vasplrLegioRver fBHINesiHmsild ol fonsthecuohyifiRbhéfas.yi g under
reduced presst ed W yl ether to afford
the title cm_etmdmaﬂ_ﬂﬁﬂmSmm (0.020 9). V\D

2009/ 077728PCT/ 20
i~ ore 8% Wtf?.%‘”%? ‘@gz égz-iz 6&1zéﬁésﬁbhy[th%pﬁ§1 é@ﬁnetﬂyllgz-g ?6 ?ml

1H), 12 98 (riethysinddHyyllanstic &Sl n(ethwz)es(ewél@ F\%@) Aytra'wwf'(rm hmﬁe@%t i on

tine 9.5 m

? 0 u dium_hydroxid Juti
Exanpl e24: (@e]ﬂ]al%)lr 2.0m t\%as; tr%a}{%d zv hr1 dangq eolealsfoOtrL]l\r}'nG |r%xr§h%ﬁ?5-mn
vinmet hyl i n¢b0 ml_)vancam l‘e@ulacg fixtyrg pyay stirredgat room temperature for 1 hour.

The mixture was acidified by the addition of 1.0 M aqueous hydrochloric acid

solution and concentrated to low bulk under reduced pressure. The resulting
precipitate was collected by filtration, washed with water and dried to afford the
title compound as a white solid (0.16 g@).

"H NMR (DMSO-dg): 8 2.1 (s, 3H), 4.09 (s, 2H), 4.88 (s, 2H), 6.51-6.56
(m, 2H), 6.78 (td, J = 2.6, 9.2 Hz, 1H), 7.28 (dd, J = 4.4, 8.9 Hz, 1H), 7.59-7.65
(m, 2H), 7.67-7.73 (m, 1H), 7.82 (d, J = 5.2 Hz, 1H), 7.94-7.98 (m, 2H), 12.95 (br
s, 1H).

MS: ESI (+ve) (Method A): 444 (M+H)", Retention time 10.9 min.
Example  20: [5-fluoro-2-methyl-3-(2-phenylsulfamoyibenzyllindol-1-
yllacetic acid

)
F O A
\\(OH

o]

Preparation 20a: [5-fluoro-2-methyl-3-(2-suifobenzyl)indol-1-yllacetic acid methyl
ester

A mixture of (5-fluoro-2-methylindol-1-yl)acetic acid methyl ester (1.0 g),
2-formylbenzensulfonic acid sodium salt (0.94 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-dichloroethane (10 mL), and the resuiting
mixture was stirred at room temperature for 6 hours. The mixture was extracted
with ethyl acetate and the combined organic exiract was dried over sodium
sulfate. The solvent 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).



Preparation of 24a: 3-(pyridin-4-ylsulfanyl)thiophene-2-carbal dehyde

A m xture of 4-nmercaptopyridine (1.0 g), potassium carbonate (3.7 g) and
di met hyl sul fOXI de (10 m.) at OC was treated with 3-chl orothi ophene- 2-
car bal dehygdg , and the resulting m xture was stgdrd@sod@liood18PM
tenperature ?or 26 hours. The m xturegpas partitioned between et hyl
acetate and water, and the organi c phase was washed with water and dried

over magnesp Lf 2t ThepSHided oS lo BV RBrd napithyindsicedapstessur e and

t he residue u chromatogr aphy on silica gel, eluting with

a m xture oacidnielyl ggter ate and petroleumether (1:9 to 3:2 by volune) to

afford the titleyc NGy afs_ &h l-3(-§§1lfgﬂenz pindol-1-yljacetic amd
A89{§Hgﬂ% e &‘;Wréﬁ% yk { yhz %]

11- 1 NI MR (CDCl 3) r;? dd, J =
1.3, 5.0 Hzmellyj ester 4GL3QCQ,) amdd@lqromzthazﬂ)ﬁ 5101L12!a@s“eai POTERR WISEat i on of

24b: {5-f| ugﬁt{?_p%_ g@%&}ﬁ& ;fenia%hwé'(due é) »fbwefdaﬂyw Mdmbmwdmamtde

vinmethyllin l'acetic acid

3- (pyri di n- £.§71GoHaspd )th%@ﬁH@Tﬂeml’d'éfﬁr‘Bﬁ?r d‘@ﬁWeat( 'fPﬂE" d))vern(@? “The
fluoro-2- mWhane %d'o'lé’cf 20"%%&'! t%n%@ia%r@eédﬁébn@rﬁé@hn&& radaﬂedaiﬂdssure

1, 2-di chl or was treated with a ni
triethyl sil ané djged Wﬂb) dichipiomatitangac g Mbduedwqs washad) wgliarater S

1, 2-dichlor Qﬁénl}%e(s%% Q&ﬁate Wcéﬁ%@nﬁﬁé&hﬁdéﬂ%dﬂcé& pressu@s Theiresiquk at room
tenperature hour s. m xt ure was luted with dl%lf or orrﬁ{jhane

washed wit hmuep@ﬂﬁecbomurﬁpm‘ar%ﬂ@?@g?@hm|%"n i@ Hic t ¥ Uinder

reduced pre fﬂ)‘ﬂ@tﬁ@ﬁﬁl RHMpbi rﬂplasba SiRwUSBIid ¢ @irat ogr aphy on
silica gel, %&?lfofomémﬁnéﬁﬂet hyl acgt atg Ltlo a y g@th '?ltle compound as

yel | ow foam (2. 4M® ES'MQG@@V‘WWZ‘Q&WF&Q & 44gmin.
11- I NVR (CDC13) 5 2.28 (s, 3H), 3.73 (s, 3H), 421(5 2, 4.69 (5. 24
6.81 (dd, J = 1.6, 4.5 Hz. 6.87 (m 1H) . 7.02 7.0

2 4 9.5 HzPreng@tiona (I8-fl 2 e Is If_ b

(5 £ Prepar2 __t‘h_Itﬂi !3&%@13 di - | f I h

uor o- 2-ne - 3- r| i ne y ophen- 2-
yl met hyl | i ndol - 1AyI'T"éB’é?| e a?ﬂ"ﬂ‘erréi)ﬂéi 5@‘? |etp| ar%meA(ﬁ,.DQ 1Py opnd
5I fl ;J(ﬁr FI 2- dml g,m%lg,gné RY I ﬂLEwés ]zﬂeétéhfvﬂ![myﬂs)(ﬁgd'\l;giwﬁerﬁﬂbenzyl)-s-ﬂuoro- o
yl met hyl I i ndo cetic aci es ane
(2 nL) at oC-mathyindoki é’ﬂ%ﬁ"'&p%ﬁe\ﬂm i Z(EJ éjtg o%"Oggesgng%l dgkgpergggbenzm c
aci d (8 16 Girrk@d &t e&ﬁmr{&fﬁﬂﬁﬂn@ fd}hﬁ ghys, anike trhiztureeswdg idigtedi witir e was
stirred at rogomtenperature for.. 18 hour o 0C,
treated wi t HigtemetRae. wathadoyighurisl oy %ﬁ%’b‘}%“?géd‘?‘? g yfy@ﬁcﬁ%o %"'q'sr%l rred at
0C t enper anLtbefBﬂrthétlfl@Udimpdﬂiﬂ asna@alumlewg:gpd@ﬂm gpned bet weeg eLhyI
acetate and satur qu S u td and the aqueous
phase was ext ract“g%e%'a(ﬁvegqﬁéfhog?étéﬁﬂw%ﬁé%%ggrﬂﬁpﬁghngérg@m C phase was
dried over smdbamlaulzbaismwo-emmn{ar 2tprgnvisdtamayibegnzd) yHa
afford a brown,oil. The residue was purified by colum chromat ography on a

silica gel, %Q—dutlng with a mxture of dichloronmethane and et hyl acetate
(9:1 to O: 10 by o ixtede. offG#2tvblorqsulforiyitearylp-ingropd-sptiyiindol- &-yllasplie se- phase

HPLC, el ut |
gave the. i1 1138 EpEERA 07 GFRaRrb Gual STk G s tichdui 2oty YL UTY
(Met hod B): ﬁcﬁ&o(lMsbl):lrum Redreritie crolutione 1.2, enLjyi and the resulting mixture was

5{ ﬁ@f‘Lf}H ?ggéd_ _%J} gngp 5 Eéy?orsloll??oir y“mu &%a&resuéé QBMkikd Hyomeen- 2-

(5-fl uor o- 2- at&tltlwllefSZB r(npgqueausneydrogtmwbﬁw )smomtlgpra@ﬁ gancentrated under

yl methyl | ind dr of uran
(0.5 nL) was etd?"%ea‘%/é)}d&%ﬁtén Eﬁ% gﬁ'ﬁ%%&s SO &gg%rg?ivegmglg?ﬁ?@%¥(2 0
n), and theHPE@uélt:imggwrﬂn atmmra/\afgostqnﬁﬂl@@ndtwaterdmten‘lﬁér%st YHeme)de 3
hours. The m rch%sto oo oﬁhé gd vivtesBfd stgyon of 2.0 M aqueous

hydrochlorlc n an concentra under reduced pressure. The

resi due was puri fiHRMBY(OMBPakRbi221 EFElD), 4e4|1u(§.|2’r@ #i97 s.22H &7 5ifdd, df
t tril f bid
Ceound as 7P AFLE 1 Bl 2Py #6LHIBL 1.816 WAL 4 4 U e




11-INMR (CDCI3) 8 1.76 (s, 3H), 3.39 (d, J = 17.0 Hz, 1H), 4.39 (d, J =
17.7 Hz, 1H), 4.52 (d, J =17.7 Hz, 1H), 4.56 (d, J = 17.0 Hz, 11-9, 6.90
(m 2H) 7.11 (d, J 5.3 Hz, 1H), 7.22 (m 1H), 7.42 (dd, J =8.3, 2.9
Hz, 7 =53 Hz, 11-1 7.63 (dd, J = 8.7 8. 30
(m 2H) \7@%@%’37’613/7728PCT/ GB20083 0044307 219 VB ESI (%’ZY’S%OE%‘E"H%)& A): 445
( MtH) +, Retentrontrme61mn npl e 25:

3-12-(3-chl |_f d 1

Eret hyl |(ndgl I'%r 39? ihlac?gngglﬁ Zrég%a{d {)ﬂ? g.pa% gi(ﬁhroro enzenesul finic

aci d sodi umishJ 10.60 (brs, 1, $2B6HbION 1bh 3-chl orobenzenesul fonyl chloride

(3.0 g) in dioxa f di um hydr ogen
carbonate (2.7 g&% %gl‘%g\‘ﬁ%ﬁ @A?agﬁ%g kj r%t ?ﬁﬂﬁr?z‘lg 1@? and t he
resul ti ng niBsampde \21s {Stfluored-Br sulf lindoly,

cooled to rci m E@grg} ure and concentrat ed under reduced pressure The
resi due was with ethanol to afford the title conpound as a
white solid ( Olgg Preparation 25b:

2- (3-chl orobe neul fonyl ) pwi di ne- 3-car bal dehyde The title conpound was
prepared by the n®tfoy of Preparation 5a using

2-chl oropyrerr e- B- ¢ar bal dehyde and 3-chl orobenzenesul finic acid sodi um
salt. CDClI3): 5 7.40-7.56 (m 1H), 7.60-7.67 (m 2H),
7.92-7.96 (m 1 H02-8.04 (m 1H), 8.40(dd, J=17, 7.9 H,, 1H), 8.71
(dd, J =1.7, 4.6 , 1H), 11.12 (d, J 0.8 Hz, 1H). Preparation 25c:

(3-12-(3- chlorobenzenestrIfonvl)pyrrdrn 3 ¥Inethy11 5-fl uoro- 2-
met hyl i ndol -Pregaratione i #cfluorer2tmgthylaitls hylphenylsulfamoyl)benzyllindol-1-

yltacetic acid methy| ester
The title compound was prepared by the method of Preparation 20c using

[3-(2-chlorosulfonylbenzyl)-5-flucro-2-methylindol-1-yllacetic acid methyl ester
and N-methylaniline.

MS: ESI (+ve) (Method B): 481 (M+H)", Retention time 4.2 min.
Preparation 21b:_{5-fluoro-2-methyl-3-[2-(methylphenylsulfamoylibenzyllindol-1-

i}acetic acid

A mixture of {5-flucro-2-methyl-3-{2-(methyiphenylsulfamoyl)benzyljindol-
1-ylacetic acid methyl ester (0.10 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 15 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 1:9 by volume) to
afford the title compound as pale yellow solid (0.083 g).

THNMR (DMSO-dg): & 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= 7.4
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.



The title conmpound was prepared by the nethod of Preparation 1c using
2- (3-chl or obenzenesul fonyl ) pyri di ne- 3- car bal dehyde and
(5-fluoro-2-nethylindol- 1-yCacetic acid nethyl ester.

1F1 NMWR (%&0:%0737;282 30 (s, 3H), 3.77 (s, 3H), 4.63 (%T%ﬂmo Oﬁ,’,%,(s 2H)

6.84 (dd, 9.5 Hz, 1H), 6.91 (gdt, J = 2.5, 9.1 Fz, 11 (dd,
J=4.1, 8.8 H, 7.22 (dd, J = 4.6, 7.9 Hz, 1H), 7377.41(m 1H),
7.50-7.56 (m 1 , 98 (m
1H), 8.05-8! B): 487

=8 : y

(M+H) +, Ret ewdthglinddl+teyllaceticiagid WO 2009/ 077728PCT/ GB2008/ 004107 50

Preparati on 25d:

(3-12-(3-chlor o@r zenesul fonvOrw i di n-3-vlmet hv11l-5-fl uoro- 2-

met hvl i ndol- 1- vITagetic acid A mixture of

(312-(3-chl or oberz ul fonyl ) Pyridi n-3-yl net hyl ] -5-f1l uoro- 2-

nmet hyl i ndol- 1- c acid nmethyl ester (0.10 g) and tetrahydrofuran

(5.0 nL) was with 1.0 M aqueous |ithium hydroxide solution (0.31

m.), and the tighg m xture was stirred at roomtenperature for 1 hour.

The m xture was c entrated under reduced pressure and the pH adjusted to

4 by the addition o? 0.1 M aqueous hydrochl or| C aC| d solution. The m xture
9 1oy |4 araaidesyext ract was washed with

sat ur at ed aqueou |um r V @len ZEHEEEGHIE M

sul fate. The sol Vv Ht' Wes© gr?g tﬂ'ﬁ@ég&&gauc dgr(ggguérbe%gpld t he residue

purified by guicpadiahisatt (4Eva) sepmﬁta(beotﬁllﬁ:_(ﬁ 6 @) @ﬂf-’ fgmeityh2-ayHelidingPe of

acetonitrile nd wat er 1 ol gmg@qotrb@rhe

conmpound as @ Ak wa §5'Ie%%d % %@g%ﬂ 2 R w*lﬂ&e%éé)% fgDI\/BO dé): 5

2.24 (s, 31-tbnperbts, dﬂutedzw)th elhyd Bcetate and filteged firpugh Cs"te 2““@ ' Hz,

1+, 6.88 (ddé}s gt’és_hﬁzdﬁ“'l %a%{';gn %'506&; n;ag@ésu7m3s7ulfé@anktaonc3ntMed dﬁlderJ = 1.6,

8.0 Hz,
7.93-7. 95 (niedﬁd:éd, pf:s8@re( dihe Jesidye @waszlpuﬂﬁpﬁ bmq)lum'l?htofm}ngéWlﬁ?

M5: ESI (+ve Met 4 i dth athtel(10 b O: npl e 26:
(5-chl oro-34 I‘%‘o% zene@:‘f’?ho%\ﬁw nggﬁHr?ea?ﬁ Ilyrgcrret hs/I -

i ndol- 1- vl | aedtrme) tacffdrd the title compound asayeliow 01I( 99 a0 OR O Prepar ati on
oD 5 ol or o 5 2 HE BRIk 5 385 A4S ﬁ%bl?yée RALSM), 9.05 (s, THA M xture
Ci

of (5-chloro-2-ne Cacetic , potassium carbonate
(100 g) and Bl,,ZN-(cll‘!ﬂ‘QHQ/QZ(:SrﬂﬁW de (220 nl) vvas treat ed dropwi se with

met hyl brompacetate (37 g), and the resulting mxture was stirred at 60C
for 2 days. The mxture was cooled to roomtenperature and p i oned
bet ween wat ePre gb_aSefiuore-3-(#phenvisibfanyoyridings-vimethylics-pe '

et hyl acet atﬁ and titc%l @B Ir N&gLor gani c solution was washed with sat ur at ed
aqueous sodi (Ton, dried over sodiums e, an
concentrat ed undeA mixtiwe ed tr;etbslgtﬁr@ (51h @) rtggqqgfe?é:e%g?lcﬁ {3| ,ggdmg 120! urm
chromat ogr ap%}fzh%poethane (20 mL) at -10°C was treated dropwise with a mixture of 4-
phenylsulfonylpyridine-3-carbaldehyde (1.9g), (5-fluoro-2-methylindol-1-yl)acetic
acid methyl ester (0.66 g) and 1,2-dichloroethane (20 mL), and the resulting
mixture was stirred at room temperature for 20 hours. The mixture was treated
with additional triethylsilane (5.1 g) and frifluoroacetic acid (3.1 g), and stirred at
room temperature for 3 hours and then at 50°C for 20 hours. The mixture was

diluted with dichloromethane, washed with saturated agueous sodium hydrogen
carbonate solution and dried over magnesium sulfate. 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 diethy! ether to afford

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



WD 2009/ 077728PCT/ GB2008/ 004107 51 silica gel, eluting with a m xture of
di chl oronet hane and pentane (1:10 to 1:0 by volune) to afford the title
conmpound as a white solid (27 g). 1H NWVR (CDCI 3): 8 2.36

(s, 3H), 3wneofwn77@%), 4.74 (s, 2H), 6.23 (s, 1H), 7.0Berc8Rogoa102H), 7.47
(d, J = 1.5 Hz, 1H). 45

Preparati on26b: { 5- chl or o- 3- 12- (benzenesul f onvl ) pvri di ne- 2- vl met hv11l- 3-

met hvl i ndol - 1- vI YacRMRc(CEdlg): sretiisyls, &s), @72 (s, 3H), 4128(st RH),et. To(sp8Hhd was

D Cbensencaut STy b erbiobra, Br BATdahyis 2603 S B2 tlo? 8349t Ry Indor- 1.
%IHg acgt |7<2: ?CﬂidertlhyIT @B((te: 7.8 Hz, 2H)8767 (t,J= 75$u Nw(gewg:lrf%gﬁz 25 (s,
7.36-7.40 (nf thdoég 5#’7‘62'2'_‘%\3%?633 1%'?935% Jé)&Hf @% 8.4 H, 8. 30
(dd, J = 1. 6prepamtibiz 224:Hb -2-meth Ilndol1—

Preparati on26¢: 15-chl oro- 3-12- (benzenesul fonftvridine-2-vlnethvil-3-
met hvl i ndol-ﬁwi c acid A mixture of

(5; f\ h: or 8- ?4% (bexnzenaiulré ogycpfpyr [ﬂﬁumr?ag,(hmbhr%rslﬂfeﬁylpyrldln -3-yimethyl)-2-
me i ndo a j r r gf\ur an
(1. 3ym_) msmFM'E‘E’E’H\Mﬁ?ﬁ&@ ﬂ?%“&é\XES‘E‘ &%ﬁf?S#aﬂ%?tgﬁ?gﬁ’té’ﬁ}%r?mgé‘ﬁ')( 1.7
m.), a_ng_ ]E he\gaﬁmhtﬁun@ggﬂﬂ uraqueaem sbdmmeh&daﬁx:dﬁ)éblﬁmnn 3. mmlu).sandT the Im xture
was acidifie the additian u ol ution
and ext r act ePPSHKIPG MUt W sb%[ %@eat M%'Bﬁ% og)réq‘«[;l%l% @i‘% was% dri ed
over SOdic !deSdt;)ldiifl@d ®yahel additice of &t Bldaguedas hlydubumenb pc:dmlut_ ien, Fiktheesi duef
was purifie ve rever ture o
acetonitril eregﬁl&ﬁg\@? patta% i 80@’ %%b@@%%ﬂ)'rae*’ ﬁO?CI gc\tgh}eplaf" ﬁ? E%e)écorrpound
gls:Da \ﬁhiStle(spélglq_Den@vﬁ&N@r(mgg) 0 1H NIVR (DIVBO cl5): 8 2033(85
' S '

J=1.9 He, %éﬁ(dﬁs%ﬂ §|%°3@ é’gp(“rﬁ]7 @I—%H) 99%2(% 638aq, 0 3, 7.5
Hz, 1H), 7. 9¥ 2(7dt9 8 #z=14), 6,788 JH22.628(3, HA. 139, 1.4t (dd] J= 4.568.9H5 1Hy, 1H)
1 gom_( ﬁr i 788 SN, o 24 P fVPL AL 113996 @Bt aHRed BB, Ay L ' e

8.71 (d, J = 5.1 Hz, 1H), 12.91 (br s, 1H).

MS: ESI (+ve) (Method A): 439 (M+H)", Retention time 10.0 min.
Example _ 23: _{5-fluoro-3-[3-(pyridine-3-sulfonylithiophen-2-ylmethyl]-2-
methylindol-1-yl}acetic acid
Q

P
5%
<

o]

Preparation 23a: 3-{pyridine-3-sulfonylithiophene-2-carbaldehyde

A mixture of 3-chlorothiophene-2-carbaidehyde (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 suifate. The solvent was removed under reduced pressure to
afford the title compound as a grey solid (0.079 g).



52 Exanpl e 27:
(5-fluoro-342-12-chl or obenzenesul fonvl | pyri di ne-3-vl net hv1l-
2-met hylindol -1-vllacetic acid ClI Preparation 27a:

2-chl orob inic acid sodium salt A m xt

2-chl orobenzenesuHsonyl chloride (2.5 and di oxane %&%’%?08@&2% reat ed
with a mxture of sodium bicarbonate (2.0 g), sodiumsulfite (3.0 g) and

The mi < or 6 was ToNMIE CEUR G Somhat thoetRarnds HEcLE 14 52 Thdih. eauced
pressure. Th@3rez8 (heI RS, aar(stuﬂag eoi(swmm, metua(ﬂou = 12 Hzettgd and the

filtrate concentrated de
With acetongﬁﬂé#’éﬁile—aﬁ '

L S I )
%gdyNR ( CO3giektiviifdoi~1 éﬂ{gﬁéﬁb add melhy?estér 8 HZ H) 7.34-7. 40 (m 1H), 7.86
J =

1 t,l
2- (2-chl or obenze‘hé@'ﬁTW%HvF%ri%Wl-g"a?%é(?g?@g t ﬁ‘f"d%%‘i‘?&‘é acid (0.25 @ 4pd, 1 di e of
2- chl or obengrpestidne @.@mid stoddigmasl tteat€d opyise Rith a mixture of (5-

chl oropyri di,ne- car bal de e (0.359). and di net fQ ) Was
heated at 16%01?26‘?“9@‘3’@%‘{%3")‘”%8 Y5 >§)F\9 Y 88%&@%%’ rgﬁo% (tp&%@?ﬁ ture and
partiti onedsmﬁinwmmpmﬁee carfshldhgté ¢0.0PE tgh camel. 1Im:hmomm:m (memL)was
extracted with dichl gronet hane anq.t e .conbi ned of a | uti

I 2@ Oﬂér sodi um

washed wi t h284 G SFSUIng MBITE Wasqsied 3 8P TJE MRS P
sul fat e and nitoeenis téstdd witierdditiedal teethylsikme (0.42 ngaad rtrﬁmnnbaeetlmmur i fied

by colum c ogr aph n sili ng. W t et hyl
acetate and%ggt%im%“fgmﬁe‘fﬁt oy %{)'apg ‘Uﬁgfj?r hogf% %’F‘:Etrteﬁe t| 1?%15 ior% ound as
a white sol ihduisD. D8O midture was diluted with didtibridivtaBBCiva3hed3with Satiickded J = 1. 6,
7.6 Hz, 1H) 7.55-7 m 1,7 5(de
- 1.9 7.6 lg'gueng) so% &h&ri?@ég ca%i n%pe Eo%m arﬁ_bdzleci)l%b rﬂi@ﬂe&: ’
1H) . Prepar atifste, 2ZMez solvent was removed under reduced pressure and the res:due
{5-fluoro-3-12-(2-chl.orobenz d
ot hvl i ndol PHIGRS B ceiinR SR dﬁﬂéﬁﬁﬁ‘%%w\/&' g TEAE o Biethy
triethyl si| atrer@ld ethyiragetater (110 tor Dby esliroek Eolldwed b tritadaliomwith diethyl
1, 2-di chl or qgt pwi se with a m xture of
(5- WD 200&%%5%@%@%&%‘7%& <Rl Rfoz7 g
f1 uor o- 2- met hyl i hd NMR-(ZDCh:cd 2 2ads, BBt BYRdst 3) 0.4078g3H)24(7Z-(s, 2H),

6.67 (dd, J = 2.4, 6.9 Hz, 1H), 6.83 (dt, J = 2.5, 9.0 Hz, 1H}), 7.03 (dd, J = 4.2,

8.8 Hz, 1H), 7.07 (d, J = 5.7 Hz, 1H), 7.39-7.45 (m, 2H), 8.14-8.18 (m, 1H), 8.79

(d, J = 4.5 He, 1H), 8.13 (s, 1H).

Preparation  23c:  {5-fluoro-3-[3-(pyridine-3-sulfonyljthiophen-2-yimethyll-2-

methylindol-1-yi}acetic acid
A mixture of {5-fluoro-3-[3-(pyridine-3-sulfonyl)thiophen-2-ylmethyl]-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
resuiting mixture was stirred at room temperature for 1 hour. The mixture was
acidified by the addition of 1.0 M aqueous hydrochleric 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, J = 2.6, 9.1 Hz, 1H), 7.32 (dd, J = 4.4, 8.8 Hz, 1H),



chl or obenzenesul f onyl) - pyri di ne- 3- car bal dehyde (0.089 g) and 1, 2-

di chl oroethane (6.0 nlL), and the resulting m xture was stirred at -10C for
15 minutes and then at roomtenperature for 4 hours. The m xture was
diluted w onet hane, washed with saturated aqﬂﬁgg§? I

hydr ogen egﬁﬁgﬁé?éﬁéolutlon and drledzﬁver sodi um sul fate ﬁﬁﬂskfbent was
renoved under reduced pressure and the residue purlfled by col um

chr omat ogr aphy .o il e ut| t t ef ate and
pent ane (1: 24%63{1'4 é“'b%}%vggﬁn@?‘h I:urﬁ?gsel"ml-I P%f g]éﬁt %ée(’ﬁﬁ @I’ g}sé!tsé?%l'}sat ion

from et hyl acles, ateHanH)penBants ga,\nei)xmga (trise1idonpound as a white solid

(5.2 .84 (MR Cyhiinhon 8 Ao sy reeqhdigS s in (51, O 1300

(dd, J = 4. Exafiplke Hz 241H), {Szflﬁ&g-%et yl<3- n-(syriami-kM)ﬂl_@LH@L&ﬂd J =
1.0, 79Hz,ll 75}764 H, 8.29 (dd, J = 1.3, 4.5 Hz, 1H), 8.40
(dd, J = 1. &M tion 27d:

. 15-f | uor o- 342 chl or obenzenesul fonyhrwri di ne-3-vlmethvl |- 2-

et hyl i ndol - @cetl c acid A m xture of

(5-fluoro- 342 (2-g%l or obenzenesul forw ) Pyri di n-3-yl met hyl | - 2-

nmet hyl i ndol - 1-yl}ageti c acid nethyl ester and tetrahydrofuran (1.0 nlL) was
treated with 0 &queous sodi um hydroxi de solution (1.2 nL), and the
e>was stirred at 45C for 4 hours. The nixture was
acidified by theNaddition of 5.0 M aqueous hydrochloric acid solution and
extracted with di%lﬁdoronet hane. The conbi ned organi c extract was dried
over sodi um suI fate and concentratle eduged pressure. The residue

was purified™ AaldevdS th a nixture of

acet O%t :' le F‘”SA"iﬁ&ﬁﬁe 624ér@ap90p1ynbMe‘(1nblgmq:)otéseuuaf EQbONAtE €3.7 ig} hued corrpound
as a white soli

3H), 4.54 ($imethyl Swf%@ge( 410 aph) 3 B was b Fﬁé\le‘i &%\/533 '&0@“"@‘%‘8 7. 05 (dd,
% ;62(5t 93 Eal’dﬁldemfﬂe (]173 3p- a\ﬁl‘liﬁe ('éﬁultﬁbi)mixtﬁreﬁﬁa( ghirred)atTodm4emper@iukiz , 23 ),
J=1.7 4 §°fr?é3 hOHEB Tﬁ%"’@g“ a’%Pa'étlﬂrf‘gg%B f]“(!&% ta%\@ﬁ%aﬂ;@ ?”53473
(M+H) +, Ret erd bRjanid praséOwds maehed Wit mew/ammeanﬁ& emeﬁummae 54

Exanpl e28 r 3- (5-benzenesul fo R%Fl m ngB 4-v] met th)e res|dlugo u%ﬁed b

met hyl i ndol -&3oVEREWag rareded § rpAYCEE; RIRSSYE, AN P y

5- benzenesul&mmmcmomatdgvd;ﬂuldnamwamel iehdtielg math 4 mbdture ¥ bihg! anetade ead hy |

el 0 et hy! reeplsimy e’ (9 i kAT TR R pich RGNSl RE PASEOR) L

di met hyl sul{@g)de (35 nl) was treated with bis[copper(l)triflatel benzene

conplex (3.3 ti.n 1 xtyr, nre r.

hog}rjs Tne m 2%ur'§n&}é{h@8§ﬁe ‘%1 &bg'ﬁ z1g'(\f§\a‘zreédbt ngﬁ‘gh @%c{% The
filtrate wast glig eHgd1H, Bhtrﬁﬂh&/h 5drid: all-B,JOz\mtsede th saturated agueous
sodi um hydrolgren C rbont 0 ) ate. The
sol vent was FEPRGEY el ey e i ? i“ed by

col um chromm-wma‘seimaxadﬂethvl e}!tertl ng with a mxture of

di chl h hyl f h

tle compound ad aiuper BRFhRh St Hg?@“aép*fe“% ga?*é'ﬁ%?vdéi G (et hod
B): 325 ( M+H)ubro-Retetinlindol-1-yijercefic 50|mn!natnyP!eeteal(‘a3 |gf))and8t2.—d|chl0(oethane
5-benzenesul fany 1y 2 mefiul GUL A0MLP Gl kiGud SR"RGKYIIdhe P8 mL),

triflucroacetic acid (2.4 mL) and 1,2-dichloroethane (20 mL), and the resulting

mixture was stirred at room temperature for 48 hours. The mixture was diluted
with dichloromethane, washed with aqueous sodium bicarbonate solution and
concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel, eluting with ethyl acetate to afford the fitle

compound as yellow foam (2.4 g).



A m xture of 5-benzenesul fonyl-2-nethyl sul fanyl pyri m di ne-4-carboxylic
acid nethyl ester (1.4 g) and tetrahydrofuran (20 nL) was treated with 1.0
M aqueous |ithium hydroxide solution (2.2 nlL), and the resulting m xture
was stirrewoanoyooons t enperature for 1 hour. The m xturecwesgaepnt rat ed
under reduced pressure, pH adjusted tosgt by the addition of 0.1 M aqueous
hydrochl oric acid solution and extracted with ethyl acetate. The conbi ned
extract was washegniiR {Cseh)us Qtz%d([sagH)?% &o@q.ymr ghl@rgy@m@@l @thgn, dried
over magnesi um sul fate and concentrated under reduced éaressure to afford
the title ccﬁq%b(mldJa—s1 & $alz. gHh. 6% gol 1R, FP2dmgRH), 7.08 (dd:, 1h=\vR §2DCI 3): 8

.2.62 (s, hi)d; §|)5’72207(d6§—(57?,l-§|'9bl ), 8:28448: ,p=‘51(s”h62ﬂ"£ 2H9 21 (s, 1H. Ms: ESl
(+ve) (Met hod 'B M+H) + Retentlon tlne . VO
2009/ 077728P i {5 flueraZanaihyloh nd|ne-4-suIfonvl)thlophen-Z

5-(5- benzeng,ﬁg f,ﬂﬂ N&O'I_q !{E Eé})&la%ll& %@{hﬂ &Yérl m di n- 4- vDnet hanol A

m xture of 5-Denzenesu -2- e sul'fanyl pyri m di ne-4-carboxylic acid
(0.99 g), dichl ofonBtixuie @So ilyorey dnwwfidn\érfemﬁm -fyiswamddhiqrien-2n) was
treated w t Rypemlithadiilypatatr ddu %tl‘iﬂéstela{@fbd J;)Qan'a‘%ﬁéﬂlérbﬁﬁtr{aﬁ@?i iy m xture

was stirred’at roomtenperature for two hours. The m xture was
concent r at edht @n@é‘fﬁsrt@atﬂ%@f%‘ﬂégé’mheﬂ sletion W%qrmpéomﬁ)@nén@gfaw%am n a

m xture of afef (Eiﬂhidrbhéthﬁgé') (@b)m@n%na e %Bbﬂfn@fd#&@?e e dﬂrled aWS‘onm xture

was cooled to - 78C and treated with a ytion of so
bor ohydr i de fPWPNaN!I? FREt1ByNOMES: el raasw(fe_wes ﬁﬂ‘)'ed fﬂfécn{rﬁetaﬁ &'tmgdma#ed to

-50C over 2 dﬂ%r@peﬂkw&@&cmcmoh@g)l\/é;ﬂﬂmmaﬁatwarteﬁﬂb%re f8C4 Goo! ution
and concentrated _under reduced presSure. The residue was diluted with

ethyl acet athe midweqwar tRaritioned betweqn ety &Féﬁat%ﬁaﬂe%qt'éfﬁfeguﬂ‘-@toés The

sol vent was gogiiiy Bikatbarste §dﬂﬂiéﬁednd3fr%'3§¢lre% hadd aag ew@ctéa WitR éﬁqnmound as
a yellowoil (0.59 ﬂ»? DVEO- d6) 2.61 (s, 3H),
4.66 (d, J =Acgtfe.y! ezFlS’mbG'e%O’E?“'c J’has% "13 riedy jgyer ?O@Qmﬁ‘éf@te( ﬁ'{‘d3l-|)

8. 00- 8. 03 (mongéﬂtsat@i d2ddrSedddadd. pressure to MBordESbrowive). (etrbaguBhvas

297( MrH) +, Ret I.on Prepar a
5- bfanzg?mesul%'ﬁ%‘ibi ‘?Pé{fﬂﬂxlcg[ﬂ"?%{?WWP P @a@eﬁf?%gpd@maemmure of A

m xture of &&rﬁorbmamne&ubfwﬁcaa hytbsmm By YbIDYE). rertterrébunﬁdta)nmet hanol
rtirn

(0.42 g) and dichl or onet hane eate

ber i od hane RICPSBRraHNE TBHRISE BRI T ) i 4l EOIUE “orioRTaaaad “B.rf or 30
m 3 Thedm ><(‘gI rte orpby fallirhey gbetths m&g&hnﬁaﬂuh‘desawdlldvheolfd (otozatgg concent raL ed
under reduced pr I romat ogr aphy
on silica gel, ﬁ&?lﬁé(W%ﬁM&ﬁ‘ﬁF%u‘}%w g{eé%gﬁ'&ﬁ@egn%m& hyl acetate
(1:0to 0.1 m*gpa/rehmrrre) 24y: af f ¢8-fudrbe-inethivie3-LHpRodingl4asifenyhiisphgal2l ow oi |
(0.30 g). | | COC13). 5 .2.64 (s, 3H), 7.54-7.60 (m 3H),
7.98-8.01 (n\i—%t!y—‘ﬂ‘?@—g@ﬂ%é—%ﬁ-%—, 10.21 (s, 1H). VB ESI (+ve)

(Met hod B): 295 (Atidjixtuitet efit |{5>ﬂud:rnmamathal-:BF[aa(pyﬁtmm@mrsmfommuﬁc&men 2-

fous T 5n et M- SEb sl hany Be) B oy and WitahYdrbiian (95

conpound vvasmbr wpa treated ywithh2. Othdmdoua‘ sthlﬂpahydton(ua sbiutiosi(2§ mL), and

5- benzenesul I

5-Denzenesul @daaTRbYS SkisARuh Y o, Mo dis3EP 3 AERY Freiflye
(CDC13): 8 M@a@ndnf ed Hy ,the ag@tn@:s of 319 M Zjuesug derael)lquotladd splifioRkihd 4. 74

(s, 2H), 6. 5é_bn(:9rﬂrate]d Enc?erﬁedL%eg d?gssi]n@ ’Tﬁse %%id(ig%as‘]puﬁﬁgd ﬁy p?epllra't_%e 15,

7. 00

¢

HPLC, eluting with a mixture of acetonitrile and water (1:19 to 1:1 by volume) to
afford the title compound as yellow sclid (0.015 g).

"HNMR (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).



WO 2009/ 077728PCT/ GB2008/ 004107 .56 (dd, J = 4.2, 8.9 Hz, 111), 7.53-7.59
(m 2H), 7.64-7.69 (m 1H), 7.90-7.93 (m 2H), 9.08 (s, 1H. M5: ESI
(+ve) (Method B): 500 (MtH)+, Retention tine 4.1 min. Preparation 28f:

[ 3- (5-ben v1-2- n'ethvlsulfanvIoVrlmdln4V|rrt=ltchlg}:f

fluoro-2- ng@?&%f?z ol -1-yllacetic acigyg A m xture 0081004107

[ 3- (5- benzenesul fonyl-2- net hyl sul f anyl pyri m di n- 4-yl net hyO-

5-fl uoro- 2- met hyj,Ln C t t g) and

t et rahydr of ur an *gogﬁi +%V\g@']et Ogjta‘%)eé%hﬁﬁm %glkﬁ'tg’at}@ﬁ)euésq n%ﬁhl um hydr oxi de
sol uti on (OES&mp affi[2-(3echioroblenzenesvl Bpyridin-3yimetin D
tenperature f@ar., Whna Xt ure was concentrat ed under reduced
pressure, %Mby the addition of 0.1 M aqueous
hydrochloric aci ¢ solution and extracted with ethyl acetate. The conbi ned
extract was wa @o W th saturated aqueous sodi um chloride solution, dried
over nmagnesi um fcate and concentrated under reduced pressure. The

resi due was puri fof Nby preparative reverse-phase HPLC, eluting with a

m xture of aceto i e and water (1:19 to 49:1 by volune) to afford the
title conpo a yellow solid (0.20 g). M5: ES! (+ve) (Method
B): 486 (M+H) etention tine 3.8 mn.

Pr epar ati on28q: fMgi benzenesul f onyl pvri m di n-4-yl net hyl ) -5-fl uoro- 2-

met hvl i ndol - 1-vfl acetic acid A m xture of

[3- (5 benzeﬁ Htfaﬂ%a%-’&!ﬁ!&@bbﬁi&n@@ﬁ!ﬁﬁu@%nﬂ%di‘uﬁrs‘%ﬂty| met hyl) -

5-fl uoro- 2- glacelca G%d hanol (12 rrLi and

wat er (12 m_) vvaé SPI'»@@@@EI whiorpbrArRARSNfQnyLehior 3@(9)059'%?"9%3@ he

resul ting f%sftﬂe%d%m yhﬁxtu»%%f%bu.ﬁﬁﬁ@d%ge@%rﬁdaate@m NYédigm shiig m xture

was fllteredthroug lite and | trate was concentrat ed under
reduced pr e§:6@ andyaterd2) dule, mt%ﬁeﬁ"ﬂﬁﬁwurﬁr"&f‘aﬁtﬁﬁeﬁ\% Pe@é‘?"s%) phase

HPLC, el uti Rgniéd i mxﬁﬁ@ms%o@a%mmw@e@mweﬁnc(ehtra&dt..mdéﬁ 1 by
volume) to afford the titl e conpound as a

te oI
1H NVR (DIVBOed(UES‘) prepspreyg The "3§1ib'e "%?53'5"‘{%*98 i e‘ha%ﬂisf?? #{% @%40 (dd, J
= 2.5 9.9 Egmpma@am.téggmgzggg 5, 9.2 He, 1H) 7.27 (dd, J = 4.3, 8.8
Hz, 1H), 768(tl it DeiSiad? (M 2H), 9.24

. ' ' £+ Retention
time 9.7 mn. Vﬁ\@ﬂﬂ’@é&ﬁﬁ@lﬁa%ﬁf @Bﬂ@&b@@ﬁéﬁ%ﬂﬁﬂ of Preparatton 5a using

2-chloropyridine-3-carbaldehyde and 3-chlorobenzenesulfinic acid sodium salt.
H NMé (CDClg): & 7.40-7.56 (m, 1H), 7.60-7.67 (m, 2H), 7.92-7.96 (m,

1H), 8.02-8.04 (m, 1H), 8.40 (dd, J = 1.7, 7.9 Hz, 1H) 8.71 (dd, J = 1.7, 4.6 Hz,

1H), 11.12(d, J = 0.8 Hz, 1H).

Preparation 25¢: {3-[2-(3-chlorobenzenesulfonyl)pyridin-3-yimethyl]-5-fluoro-2-

methylindol-1-yl}acetic acid methyl ester

The titte compound was prepared by the method of Preparation 1c using

2-(3-chlorobenzenesulifonyl)pyridine-3-carbaldehyde and (5-fluoro-2-methylindol-
1-yhacetic acid methyl ester.

H NMR (CDChy): & 2.30 (s, 3H), 3.77 (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) (Methad B): 487 (M+H)", Retention time 4.0 min.



Exanpl e29: 13- ( 3- benzenesul f onvi t hi ophen- 2- vl net hyl ) - 5- chl or o- 2-

nmet hyl i ndol - 1-vllacetic acid C OHO

Prepar ati on29a: f 3- ( 3- benzenesul f onyl t hi ophen- 2-yl nmet hyl ) - 5- chl or o- 2-

met hyl i ndake Jeevhiasmet i ¢ aci d net hyl ester A m Oy EB2008/004107
triethylsilane (2.7 g), trifluoroacetkg acid (1.6 g) and dichl oroet hane
(8.0 nL) at -20C was treated dropwi se with a mxture of (5-

chl oro- 2- -flugro-2-
3- phenyl sul . ophe y g oroet hane (8.0
m.), and t - ndjaget was war med to roomtenperature over a

period of 1. 5 h frﬁxtu-Ehrﬁ @[%Eyétﬁorﬂﬁﬁzbﬁ@ﬁﬂ@ﬁ‘yl}whﬂinfadﬂmbth?l]lélﬂuoro-z-
triethylsilane (2.7 gs dtrifluoroacetic acl ((3 %g%}and éBen stirred
at room ten@éﬁdh&ﬂ%ﬁﬁﬁcqﬂ%@ﬁﬂ methyb epfek (i@ g&éﬁd erafEPYRR (°-C AP at ed
agueous Sogﬁmremquﬁmwbﬁmb@s flurt hpdtromae seritisie. sd nYM)t snd the

di chl or onet hane he conbi ned organi ¢ extract Wa? wash h saturat ed
aqueous sodieguitios Mixturewas siEFeh Al roﬂ'inltEG‘PSKPé‘r“'eszrd MRV l?

concentr at eghiaaested %HE?QdBE&ﬁ?&&ﬁjre HRe tﬁ@%HdddﬁJs)f&BtopM by ftheeﬁi:ldil}bncm um
chr omat ogr ap géon silica_gel uting wwth a m xture of dichl gdﬂﬁethane
0

and et hyl afefAtM qquegus GV@'OE”B&W 39 @H’é’f""ﬂ 0 BerBIEHre HEas §ragte und

(0.55 9).  ethyl acebtﬁe ﬁﬁ tHet¥ghbihde blpstt Bds dadheddMiulth satunsteeriguesust i me 4. 1
m n. Preparation29b: 13- (3-benzenesul f onyl t hi ophen- 2- v .[i_rﬁe levgntS chl or 0- 2-

met hyl i ndol S Iqmua&cgtdrecs%épa and dried over gagngsiimpjulfate.

[3-(3- benzefb%%dueﬁonb{aérhrém@m essurE tafl | e radtluer puicdey hyrbpanaiite 1- v |
acetic acid nethyl ester

47 g),. 1.0, eous | ithiym hydroxi de
sol ution (ZTQYG‘Fﬁ?)Pf‘@ﬁG "ﬂ%‘t-q(' Hyingotith érf“'e‘g‘lr%%:‘lrtafemgr"%ﬁ" "&"‘ggr @og‘m
tenper at ur e 499yl ollPhe)- to-ﬁh&dfl‘hé(ﬂw@m%ﬁn@ﬁbdlvfmit%(ioud 10085 ). M aqueous
hydrochl oric aC|1d sol ution and extracted wt P’@y‘{ :gf %F'Sj 8 E’g‘]conbl ned
organi c extract WhAMR (@MSQHehd a2 kask) s"eﬁ%lfsatz 83 s PR gE4
concentrat ed Jfdes I_{Zequ;egjgg)g sgures oldeiz €9), JUR-MBB (AUTHY 7ad by, J
crystallisation froma WO 2009

/077728PCT/ 20 8/ t f
pent ane and=et-ByB.0abgt Ak 143-4PdMd e’ t6 ngghﬁ%%\z%ﬁ h h epgwder
£1 0929(9) 2H)7'9367 95 (m, 2H)j%*3‘3NWJ(DWECM6)z 1&) 213117(b€s,,1raH) 484% |(4§ itl)l)

. S, , ,
33300 2% U b e oetbody: a1+ aBeffonyos 47 g 11y
7.61-7.67 (Bxamile 26: §8-chlof4-3j2{bdddenegulSn ) i¥7id{re-3-Fhbeth l-z-meth 1
indol-1-yl}acetic acid

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

with methyl bromoacetate (37 g), 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 chleride solution, dried over sodium sulfate and concentrated under
reduced pressure. The residue was purified by column chromatography on



M5: ESI (+ve) (Method A): 459 (M+H)+, Retention tinme 11.2 mn. Exanple 30:
{5-fluoro-2-nethvl-3-12-(nethvl - phenvi sul f anovl ) pw di n- 3-
vimethvllindol-1-vllacetic acid O Preparation 30a:

2- phenvl suwbaeyoriEot i ni c acid net hyl ester A PURGBI0Es/@i107
2-mercaptonicotinic acid nethyl ester §1.4 g), dichloronethane (50 nL) and
1.0 M aqueous hydrochloric acid solution (50 nL) at -10C was treated with
S(ﬁdi um hlypocslﬂlc@rgbt, ell.(liﬁﬁ’wiim a/\ﬁﬁ)@lgre &Qg@o}orﬂé&ﬁﬁneﬁlamb%mdn@h:ﬁ) mﬂ@lbﬁﬁ, and

the resultin r rned to over a 15 m nutes. The
phases were 5‘55); CORPYAT @s %‘Et&%@w ated with 4A nol ecul ar

si eves and anl i e NMRFQCQ)US) aglg 33!'(@ 3l~gsgl7tzl(gg3|q|) A @, YEp 6343 &I at room
terrperature e mxture was filtered and the filtrate was

washed vvlth Zrﬂjgi'@dz'dhge‘&@ éddl%ﬁ?hv'ar ogen car bonate solution and dried

over rragnesnm&uﬂucfnate 2ﬁhe S\fridirRA2GIRRhyRIaESSUr €
roma th ure or cyc ohexane

and di chl or GH¥ reihd ester conpound (1.8 g). MB: ESI
(+ve) (Method B) Thasiae (;Mhbband Was priphfsd Hyi the rﬁetﬂodrbﬂpreBa@ﬂaﬁ & L§iRg 30b:

2- (et hyl phezd%sul fa”?cf/Dm cotinic acjd nethyl est m xt ure of

2- phenyl sul FaRElFsRegdtanyDeyridines>-raPRYiphysle; erands . ésgﬂ""’f%gé'?eéwhﬂ‘i’ci'11e (100
m.) and pot agatatidaerrBentestdrl. 9 9) vvas treated with a m xture of nethyl
brom de (1.5 nlL),and acetonitrile ( nd the resultlng m xture was

stirred at room tl@ AF k)12 2§45 i‘fﬂ'ﬁr s T)Zfﬁe3|'r'9i' #4948 Hdks 488tk at ed

under reducegdyPy 6§ I, ©H) ! 7.867148 @l M)t b sBLZTTY @hOSEY, *’r@é@@nﬁ =f1id tgged. The
filtrate 2009/ 077728PCT/ GB2008/ 004107 59 was concent rat ed under

reduced pred®ull) 't803°aﬁdf’o1’61t¢1‘§|"¥|1é" corrpound as a tan oi | (1 5 g) VS:

ESI (+ye) (Ivabhy
3- hydr oxynet hv c_r|o fonic aci d yI'p
of 2- (et hyl53HE ndal-\-yliacs zotinic acid nethyl ester (1.5 Q) and

t etrahydrofuran @50 nﬂkﬂjr@’lt of 786- m&otspa(b@ﬂheﬂbmfoa yAdML.E@dtny 3
l'ithiumalum r‘{mm hy drade in tetr%hlydrofuran ﬁﬁgd t he resul t| ng
&y t

m xture was "egYindg-lyylaceie-acig, methyly ol 2t We?n"dafet Abyiretusatdriiit e for 2
hogrsh The mr;wstwaeemmh DUMQduwdshsdmhﬁmyd@&Idéaéiﬂlﬁing(ﬁl t7hmey, Ifa.?sh tﬁ@etT ﬁt e

and the conbin nic extra ver.. magnesi um sul f at e e

sol vent was ?@‘ﬁtﬁ\? &E‘Hﬁé‘fa rsé'ﬁfﬁgé’él\aﬁé%g’é&r@”éﬁdrrf‘ﬁé'ﬂﬁéﬁ Heasdiiedby i fi ed by
col umm chr ortké adgritarhyf BJGJIMSGd]ueDas g?dlroc}ﬂbm& adi@ solutioh ahcmm*autée with ethyl
dlchloronethan ndl_hmetha é 1\?%%/ %suma aff?dth title
conpound (0.% &5 & cornbl ""if\’? AugH Byer 5 ”'(‘I\/?r tention
time 3.0 m rcon&mrptadamm rémxrhed %fésenmylﬁ\ernedidnem%samnf‘émb@pwpbtitive

nmet hvl phenvlr&nél

rse- phase HPLC, eluting with a mixture of acetonitrile and water (2:3 to 9:1
by volume) to afford the title compound as a white solid (0.23 g).

'H NMR (DMSO-dg): 5 2.23 (s, 3H), 4.51 (s, 2H), 4.95 (s, 2H), 7.00 (dd, J
=22, 87 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.



A m xture of 3-hydroxynethyl pyridi ne-2-sul fonic acid nethyl phenyl am de
(0.25 g), chloroform (20 nL) and manganese (I1V) oxide (3.9 g) was stirred
at roomtenperature for 2 hours. The mixture was treated with additional
manganese (1.6 g) and stirred at roomtenp further
2 hours. ?ﬁé\ﬁrﬁg@ 7?32 was filtered thraugh hyflo and th%@i?éﬂta?%@ﬁem\ias
concentrated under reduced pressure to afford the title corrpound (0.10 9).
M5: ESI (+ve i .
Prepar at i onSo€: ] -‘;[" t-hlldln 3-
yl met hyl | i ndadth¥t did;lat; aceth:cao:ldrret hyI ester The title conpound was
prepared by the npethod of Preparation 29a using

(5-fl uoro-2-net rhdol- 1- ypacetic acid nethyl ester and

3-fornyl pyridi néZ>sl foni c aci d net hyl phenyl ani de. MB: ESI (+ve)
(Met hod B): 482 (N , Retention tinme 4.2 mn.

Prepar at i on30f {5 ro- 2- met hyl- 3- 12- (net hyl phenvl - sul f anovl ) pyri di n- 3-
vl met hyl | in vllacetic acid A m xture of

(5-fluoro-2- 342- (et hyl phenyl sul f amoyl ) pyri di n- 3-

yl met hyl | i ndol - 1- W acetic acid nethyl ester (0.14 g), 1.0 M aqueous

sodi um hydroxi de sc?ution (1.0 nL) and nethanol (10 nmL) was stirred at
room t enper greiRatidi27h: 3-chRkdtnzdisuifinktasidesodam sl uted with 1.0 M aqueous

hydr ochl d soluti t t d_und Th
0T ool due ey OGS CroNowDRN SR RLY g HHOR 20 Bt 85, PERF 95 anc
tEe [e'tsijltl mg_)m&gremémmm WAGiXIGE d:femtimmlllgyarbodate .0 g sadidmdsuifdgel (3® gi ve

t he | e CO oun as | .

(DNEO d6) : 1) Bndpwater W,rbs é%‘% ’eé}&j",g ke (8 baateq at Z.E’é@]’?ﬂs\%zm,

6. 78-6. 89 (mindieh, The Mixtdre3®ad evolbdito roomitempeifureranddncerdra@d Yriigr J =
1.4, 4.5 e, rﬁ&ucgémsgr%i'he Pasidiid whs ViraeY Rt Lthahb:, itS8a GM e ritrdBEt GNLT ON

EISmShllérg ?%nééiﬂifalemrm{menzmmsedfpmyi@re hlThehaesiduey | was hijitur@edrewilly| i
ndol-1-vil aca%te{onltral to aﬁc?rd the title compound as a white solid (2.3 g).

H NMR (CD;OD): & 7.31 (dd, & = 1.2, 4.8 Hz, 2H), 7.34-7.40 {m, 1H),
7.86 (ddd, J = 0.8, 1.2, 7.5 Hz, 1H).

Preparation 27b; 2-(2-chlorobenzenesulfonyhpyridine-3-carbaldehyde

A mixture of 2-chlorobenzenesulfinic acid sodium salt (0.55 g), 2-
chloropyridine-carbaldehyde (0.35 g) and dimethyl sulfoxide (10 mL) was heated
at 100°C for 2 days. The mixture was cooled to room temperature and
partitioned between water and dichloromethane. The aqueous layer was
extracted with dichloromethane and the combined organic solution was washed
with saturated aqueous sodium chloride solution, dried over sodium suifate and
concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel, eluting with a mixture of ethyl acetate and pentane
(0:1 to 3:2 by volume) to afford the title compound as a white solid (0.089 g).

'H NMR (CDClg): & 7.49 (dd, J = 1.6, 7.6 Hz, 1H) 7.55-7.67 (m, 3H), 8.39
(dd, J = 1.7, 7.9 Hz, 1H), 8.45 (dd, J = 1.9, 7.6 Hz, 1H), 8.67 (dd, 4 = 1.7, 4.6 Hz,
1H), 11.20 (d, J = 0.8 Hz, 1H).

Preparation 27¢: {5-fluoro-3-[2-(2-chiorobenzenesulfonyl)pyridine-3-ylmethylj-2-

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




Preparation 3la: 3-(4-fluorobenzenestilfonyl)thiorthene-2-carbal dehyde
A m xture of 3-bronothi ophenecarbal dehyde (5.0 g), dinethyl sulfoxide (50
m.) and 4-fl uorophenyl sodiumsulfinate (5.2 g) was stirred at 100C for 3
hours. Ad fl uor ophenyl sodium sulfinate (1. %@G%&/@%?d and
the m xt usga\%/@gﬁjgt |A8rred at 100C for 18skhours. The m xture was cooled to
roomtenperature, diluted with water and extracted with ethyl acetate. The

conmbi ned organlco gﬁ%@iﬂ‘ﬂ{” ) éﬁ@ﬁ@edadmth )Ié@,g[er aRd sl or@t egh aquenus

sodi um hydr ogen ¢ ut I on and dr over magnesi umsul fate. The
sol vent was mmmmaeuemﬁpnw)em@lw-qyw@aﬁ?bv%d (ORBS esPHuealds peified by

columm chro hetht| e t4ir.e0%ef foe V6l ohexane
and et hyl a@ ﬂ%ﬁ@‘{ﬁ?“ﬁ?@ﬂﬁbb‘ ggdqg%riﬁnlgﬁbt'g&yéEA{A(?asthhedt#t | e cglmgund (4.4

g) . minutes i d gD Qfm}e)@tg@peragqu forat ouss; Thg mixtyre wasgiute o2
(5 31b:
{5- chI o o- 3 y, cql%ﬁ%wb%%hedl@nﬁ%aﬁx%te& aquéou.% $oiurd iy didg e ak@ohata

enzenesul fonyl )t hiophen-2-yl net hyl1l- 2-
met hyl - i ndolsolutiphi andtdried aevesl sasiuwy |suifaleer The SO‘Vemé“’i‘ﬁ FerEoYeHBYRTd was
prepared by f h ili
3-(4-fl uorob'teeﬁzeér?gé'}éﬁgjony & and tﬁgfgﬁdﬁgﬁhrﬁgarbggog?hn ctgorgﬁtogr? (E:lr?lnosrI Ic?'aZ-
met hyl i ndo1-gdelyaiytingwith @ ralesttme ethyl a@éaterandws"taeaﬁ (4419@)1 PYuelBE) ) . 492
(MtH) +, Rete R BetdttCand pent th
(5-chl oro- 34@%%&@3@%5@2%%&1@3‘ I%‘ﬁ\ﬁ)&%ﬁgg{g‘eg 2- Vvl rpet %en arzezg;ave °
net hvl i ndol - titlegorepaend @s aovhite sphi (&1t 9 conpound was prepared by the
met hod of Prepar ai S 4.84 (s, 2H
chl oro- 3- ( 3- (4- flyo@%éﬁeﬁisﬁ%f%ngtfﬂ) 3¥1e§18 SH) s %S 2H-)Z matsh Il)nd ol -
yl Yacetic actd1reddl) =fider.5, 6.8, 8.9 Hz, 2H), 7.134( =(I9l\1’[13@7cﬁ.'9)1 HgZ.238 (s,
3H), 4.49 (5 2HL. 86 a(z@d J =
2.0, 8.7 hz, dfﬁ)’ 47§4g9<|-(fm?'%%o§id§ pl?l)fgﬂzzm) st ib&ém BEE , 7.49
(d, J = 5.4 Hd, JEH.3, 455, tm),,8$Oid®~B=Fe|§ Bz, 1!3')15 (m 2H). Ms: ESI (+ve)
(Met hod A): pldhatd u'ﬁbf'?d . fHordéBerreRbdlifonypyridi
Exanpl e32: (5=cfito -

yl met hvl | i ndm_?mﬂmw

A mixture of {5-flucro-3-[2-(2-chlorobenzenesulfonyl)pyridin-3-ylmethyl]-2-

'-'(

methylindol-1-yljacetic acid methyl ester and tetrahydrofuran (1.0 mL) was
treated with 5.0 M aqueous sodium hydroxide solution (1.2 mL), and the
resulting mixture was stirred at 45°C for 4 hours. The mixture was acidified by
the addition of 5.0 M aqueous hydrochloric acid solution and exiracted with
dichloromethane. The combined organic extract was dried over sodium sulfate
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 9:1 by volume) fo afford the title compound as a white solid (0.10 g).

H NMR (DMSO-de): 5 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 Hz, 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: ESI (+ve) (Method A): 473 (M+H)", Retention time 10.7 min.



O Preparation 32a: 3-(pvridine-2-sulfonvl)thi ophene-2-carbal dehyde

A mxture of pyridine-2-sulfinate sodiumsalt (8.5 g), 3-bronothi ophene-2-

car bal dehyde (6.5 g) and di nethyl sulfoxide (50 nL) (split equally into

four mecr ' ) was heated by m crowave irradiat] for 45

m nut es. %ﬁ@r@%ﬁ%@d mxtures were ditputed with et hylﬁ(glgﬁﬁiﬁ?%o%gﬁéshed

with saturated aqueous sodi um hydrogen carbonate sol ution and saturated

agueous  sodigym, gl or i gg. ol it 6930 idcBRAiNRADRHM BHldpbS. The

sol vent was e EducCed Pr essur e esT oue was puri fied by
gthyling aceticiacid gel , eluting with a m xture of

di chl or onet hane@d ethyl acetate (1:0 to 0:1 by volune) to afford the

title conpound a yellow solid (0.55 g). 1H NWMR (CDCI 3): 8
7.52 (ddd, J = 078s°4.7, 7.7 Hz, 1H), 7.
J =1.0, 4.2 Hz, Tn7.98 (dt, J = 1.7,
1H), 8.70 (d, J A%# Hz, 1H), 10.7(d, J Hz 1H). 62

Preparation3 | or o- 2- net hv1- 343- (pvri di ne-2-sul forw )t hi ophen- 2-
vimethyl | ind Vigkacetic acid nethyl ester The title conmpound
was prepared by t met hod of Preparation 29a using

3-(pyridine-2-sul fo?1y| ) t hi oPhene- 2- car bal dehYde and (5-chl oro- 2-

met hyl i ndol-Prepdratione?8ac Seeindemestiifyiyl-2shethyisulfanylpyrinhifine-#Siartfoxviie) adidvet hod
B): 475 (M JthRg ntion time 3.9 mn.

Preparation 1 5-¢thl oro- 2- met hvl- 343- (pyri di ne- 2-sul fonvl)thi Onhen- 2-

VI met hvl | i ndol- A-mixiae of b-brane-8-methylsulfanyipgrinid inkel-colbpglimacidvestyl epar ed

oL e ¥l SRR DY AR m salt (1.9 0) and dimsthy) suioN9R (35,01 - 1.

yl }aceti c acnlg was Hidatesks with . bis[copper{l)triflate]benzene complex (3.3 g), and the

(d, J = 5.2 Hz, 1H), 7.69 (dd,
8 Hz, 1H), 8.23 (d, J = 7.9 Hz,
1.0

n

58
7.

resuiting mixture was stirred at 65°C for 1.5 hours. The mixture was cooled to =
40°C and filtered through Celite. The filtrate was diluted with ethyl acetate,
washed with saturated aqueous sodium hydrogen carbonate 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 (1:0 to 4:1 by volume) to afford the

titte compound as a pale yellow solid (1.8 g).

MS: ESI (+ve) (Method B): 325 (M+H)", Retention time 3.5 min.
Preparation 28b: 5-benzenesulfonyi-2-methylsulfanylpyrimidine-4-carboxylic acid

A mixture of 5-benzenesulfonyl-2-methylsulfanylpyrimidine-4-carboxylic
acid methyl ester (1.4 g) and tetrahydrofuran (20 mi.) was treated with 1.0 M
aqueous lithium hydroxide solution (2.2 mL), and the resulting mixture 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 ethyi acetate. The combined
extract was washed with saturated aqueous sodium chloride solution, dried over
magnesium sulfate and concentrated under reduced pressure to afford the title
compound as a pale yellow solid (1.3 g). _

"H NMR (CDCl;): & .2.62 (s, 3H), 7.62-7.66 (m, 3H), 8.02-8.05 (m, 2H),
9.21 {s, 1H).

MS: ESI (+ve) (Method B): 311 (M+H)*, Retention time 2.4 min.



1H NVR (DMBO-d6): 5 2.22 (s, 31-1), 4.52 (s, 2H), 4.93 (s, 2H), 6.99 (dd,
J =21, 8.7 Hz, 1H), 7.06 (dd, J = 2.0 Hz, 1H), 7.29 (d, J = 5.3 Hz, 1H),
7.35 (d, J =8.7 Hz, M), 7.38 (d, J =5.3 Hz, 1H), 7.72 (ddd, J = 1.2,
4.6, 7.6 KowbbAmrR- 13 (dt, J = 1.7, 7.8 Hz, 1H), 8.2QchfEm2dsiodded Hz,

1H), 8.76 (m 1H). M5: ESI (+vg)5 (Method A): 461 (M+H) +, Ret ent i on
ti 10.4 mn. ;

( uor o eth¥hdiacetic

di met hvl si | aP\vI o%ff"ﬁté{“ﬁ\/qf) B‘I’?@H%ﬁr@ﬁFlf%‘MW MsiivisyifenyiRyrimidine-4-capoxylict yr e of
2- (tert-butydiq ¢i. @@tdgyhﬁhlo?&ﬁétﬂée{mmmu %Hmnﬁaumbmyifé@aﬁmaa 0.2 mL)

5- br onopyri di ne cesi um carbonat e g) and N-met hyl pyrrolidone
(25 m) waswﬁ%éheé@da‘b’ ok @?’0@%@&:’5"1'-%@%“%r&?'é“'%é"“‘ﬁﬂ'?’bf‘@ﬁ”r\ﬁn th water

and extract ggs Wirkdd 8 Rlolty tenfiifture th(w&ﬁam NetheGhitainé wWastohéshitraiids washed
with water and saturated aqueous sodi um chl oride sol ution and dried over

magnesi um stilges edugedt MIBssHER taNfadhe dRtidisy WasadissPiveticdBda predWer & and t he

residue Wasammthlee@obmyahwrt@tmba.@fmémg;mmy R miﬂtdréarvﬁeéo’ole@'tdtl ng with
a mxture of_ cycl ohexane and et acetate rrela to

afford the {30 @dolipaiadavil 3 ggth splktiRth |$°d(“f” Obclj hydy'%'

2009/ 077728&155&@8%1@@41@%@)’3 L3 rrﬁ&re(wase\)mmw i@aeo‘@ over3Bhddvg;H) +,
Retention tinme 7 mn. Pre ﬁt@@ (tert-b

di met hyl si | SiabwiindhM paw |qc sollition; and M Sacentrated under
Am xt ur eof S4duédd ptesButey! The resudue was diluted with ethyl acetate, washed with

di ohl o omet RAWE °X§S%tq9{y@%he“ G b2 e s b Sner

3-chl OVODGV%MB&TIIZ@EQH@% dffdraihegﬁﬂe ca;mbohh@as ayelidw 6ig(0BRGUr e was stirred
at roomtenperature for hour ture‘f}/vas Eartlésﬁned be ween

di chl or onet hane %H%(W%@é@@o@ﬁ? %ﬁ Q)fd'@% Qd'r% +3 Borste. The

organi ¢ phage H/taqHy\@s@;gql 6W(hh3s|§.t3,{'j(ﬁs o8 (AP 239diHyM chl ori de sol ution,
dri ed over sodi um.sulfate {elnd concg rg%spl under reduced pressure. The

resi due was puriMPeEShyvebiMaiedRY apieerdAn §meiddmib| | el uting with

a mxture orvre.cbﬁpdnahQsan@baméne&lmwhvm:@ab&h%u@%yhmﬁae&za@amhml ume) to

ffor h Te n rown
afford the tit Corm&ltjug asoa pgl (§ bgnz%nesu onyl- -meth%sulfanylpyrlmldln-4-

ylimethanol (0.42 g) and dichloromethane (100 mL) was treated with Dess-
Martin periodinane (0.72 g), and the resulting mixture was stirred at 0°C for 30
min. The mixture was filtered through Celite and fhe filtrate concentrated under
reduced pressure. 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) to afford the title compound as a pale yeliow oil (0.30 g).

H NMR (CDCly): & .2.64 (s, 3H), 7.54-7.60 (m, 3H), 7.98-8.01 (m, 2H),
9.25 (s, 1H), 10.21 (s, 1H).

MS: ESI (+ve) (Method B): 295 (M+H)", Retention time 2.8 min.
Preparation _28e: [3-(5-benzenesulfonyl-2-methylsuifanylpyrimidin-4-yimethyh)-5-

fluoro-2-methyl-indol-1-yllacetic acid methyl ester

The title compound was prepared by the method of Preparation 1¢ using

5-benzenesulfonyl-2-methylsulfanylpyrimidine-4-carbaldehyde and (5-fluoro-2-
methylindcl-1-ylacetic acid methy! ester.

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



M5: ESI (+ve) (Method B): 438 (MtH)+, Retention time 3.7 mn. Preparation
33c: 12-(pyrimdine-5-sul fonyl)phenvl| net hanol

Am xt ureof 5[ 2- (tert-butyl -di net hyl sil anyl oxynet hyl)

benzenesul I mdine (2.1 g) and tetrahydrofura S
treated wi{vﬁ%(l.g@gﬁésol ution of tet rabu:tﬁll ammoni um f | uglF(lglg%Q%OggfaMW
tetrahydrofuran (7.5 m), and the resulting m xture was stirred at room

acerato, wadila akh S 1Hbo” SHTRRL TR LR MRS AT B oY) o

over rragnesmtrt)aﬁuas(satlbl) The sol vent was renoved under reduced pressure to

(rve) (Mt hod B) MOBS!(TerBRE pl 00INR P Relehidh R 4 miny, o 'on 3a0.

24pyri mi di nEPrED&IHiIanGBf )IBdﬁmhzla'ie&dlﬁmvt-Z methylsiitfenylpytringdio eylmeti)}fa s
prepared by he éTEt od i t|I n 30d using
[ 2- (pyrim di hanol . MS: ESI (+ve) (Method

B): 247 on-Hy, R&mixturenf {3 (@béhzéneﬁutfonMGpath;ismIfamthgEB'nidin 4-ylmethyl)-

i d ot hyl. Bateny 2meingd | TtaEady b ReRF 10 2% ch s ferdibl il 7

acid net hyl (eema.r) wdd. ﬁ'xﬂatgj witB-1{. QW aguetiusdittiure Hyfooxide) sndutioal (0&3ydig), (0. 35 Q)
d dichl t.h t t I
riethyl s e 08 ogindipeile efoTintBoa ooR FiheBE s & bty e

resul ti ng nmmixturewassosdentrated wtder #@ICcéd predsireuthe pFhadjnted do 4 byGlZIe was

sl oWy war ned u t for
hours. The rﬁddttlﬁPeoq\jv/aqsth@lgﬁsé&% I\q/ﬁﬁ%goe{it%uér%c[ g@”@nuéﬁj?xgoﬁpdﬁmmhy rogen

car bonat e scoetateon Thrdcanitengsh axtearct wersewsshsdr witle datumited @HQMSCSMe was
concent r at e, upder o, Gy BLETRHG et sdidfe SRPLALEHASY Bitid dillafy col um
chr omat ogr aphy  on ica gel, eluling w m Xt ure cycl ohexane and

et hyl acet atpregstrel The @slubywasqiuwified by prepbfative raveeserphase il elutiog as a
brown oil ( ; 14 Metdp X At wRetention
tine 3.6 rrmowtgae ;ﬁ)%lxrtlg?iog ﬁc%;gﬁfzﬁflegt%wgta’@flé : Egl@luméﬁé hi it

f 5-f 1 uor o- 2-crepeynd 8s ayelqy solid @i29e0)5- sul f onyl ) benzyl findol -1- yllacetic
gg'bdusi g The pjg.te (%}Rﬂ%{h‘éd"@%&@ (ﬁ/ﬂﬂ)e‘i’ze'iahn&ﬁ'ﬁmg%té‘% of Preparation
{5-fluoro-2- Preparatiorn]12- 284 mi Br(Bdenzenasolfnny|pyimiding 1 WDt~ et | C

acid nmethyl esterq01-1-viac tcacld 1F1 NWR (CD30D): 8 2. 64 (s, 3H), 4.39 (s,
2H), 4.86 (s,‘aﬁ%—rﬂx—@a—.r =25 9.1
Hz, 1H), 7.04 (dd mixturepfj3- (%bgnzmestifpwl-bmmvle@léﬁanym@(fnr4-y*rneAhullz 1H) ,

7.58-7.70 (g fh?d?‘baz-rﬁetﬁ?lm@@ﬂbyﬂaceué aid %2% b2 ethbibi (13- @) 684 w%l@r (1@ 07 (s,

1H). Ms: ESI + “Retention tine 9
0 {0.050 g}, and the resultmg reactlon

mE) was treated with Raney Nicke! 28
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-dg): & 2.09 (s, 3H), 4.35 (s, 2H), 4.87 (s, 2H), 6.40 (dd, J
=25, 9.9 Hz, 1H), 6.78 (dd, J =25, 9.2 Hz, 1H), 7.27 (dd, J = 4.3, 8.8 Hz, 1H),
7.68 (m, 2H), 7.79 (tt, J = 1.1, 7.6 Hz, 1H), 8.07 (m, 2H), 9.24 (s, t1H), 9.40 (s,
TH).

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



Exanpl e34: 13- (5- benzenesul fonvlt hi azol 4-yl net hyl ) - 5-f | uor o- 2-

nmet hyl i ndol - 1-vll acetlc acid O Preparation 34a:

4- br onorret hy1- 5- chl or ot hi azol e A m xture of

4- net hyl - {- lazole (2.8 g), carbon tetrachlori
I\I—brormsugx{i%%'orgnﬂ) eg(4. 9 g) and dibenzoyl peroxide (0.%%@%@%@& ed at
reflux for 3 hours. The m xture was cooled to roomtenperature, filtered
and the filtrate concant r atigds Yndolnd ARG RnRPRST YN imbihyild-ehdrd e title
conmpound as : - .
5-chl or ot hi arath@intdod-dr dti¢ adi A m xture of

4- br ononet hy1- 5-CZ! orothiazole (4.4 g), 4A nol ecul ar sieves (44 g) and

acetonitrile (10 at 0C, was treated portion wise with N WO

2009/ 077728PCT/ 86004107 65 net hyl norpholine oxide (4.9 g), and the
resulting m xture stirred at roomtenperature for 18 hours. The

m xture was filteredjt Rrough hyflo and the filtrate was concentrated under
reduced presgure. esf esi due was purified by colum chromat ography on
silica gel, e ith a m xture of cycl ohexane and ethyl acetate (1:0
to 3:2 by vol fo g%ford the title conpound as a white solid (1.1 9).
1H NVR (CDCI 3) . 58. s, 1H), 10.6 (s, 1H). Preparation 34c:

5- benzenesul f onyl t hi azol e- 4- car bal dehyde

Preparation 29a: [3-(3-benzenesulfonylthiophen-2-yimethyl)-5-chiora-2-

methylindol-1-ylJacetic acid methyl ester

A mixture of triethylsilane (2.7 @), trifluoroacetic acid (1.6 g) and
dichloroethane (8.0 mL) at -20°C was treated dropwise with a mixture of (5-

oy

chloro-2-methylindol-1-yl)acetic acid methyl ester (0.36 g), 3-phenylsulphiony-2-
thiophenealdehyde (0.39 g) and dichloroethane (8.0 mL), and the resuiting
mixture was warmed to room temperature over a period of 1.5 hours. The
mixture was treated with additional triethylsilane (2.7 g) and trifluoroacetic acid
(1.6 g) and then stirred at room temperature for 1 hour. The mixture was diluted_
with saturated aqueous sodium hydrogen carbonate solution and extracted with
dichloromethane. The combined organic extract 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 silica gel, eluting with a mixture of dichloromethane and ethyl acetate (1:0 to
0:1 by volume) to afford the titie compound (0.55 g)-
MS: ESI (+ve) (Method B): 474 (M+H)", Retention time 4.1 min,

Preparation 29b: [3-(3-benzenesulfonylthiophen-2-yimethyl)-5-chloro-2-

methylindol-1-yllacetic acid
A mixture of [3-(3-benzenesulfonylthiophen-2-ylimethyl)-5-chioro-2-

methylindol-1-yi] acetic acid methyl ester (0.47 g}, 1.0 M aqueous lithium
hydroxide solution (2.0 mL) and tetrahydrofuran (2.0 mL}) was stired at room
temperature for 1 hour. The mixture was acidified with 1.0 M aqueous
hydrochloric acid solution and extracted with ethyi acetate. The combined
organic extract was dried using a phase separation cartridge and concentrated
under reduced pressure. The residue was purified by crystallisation from a



The title conmpound was prepared by the nethod of Preparation 5a using
5-chl or ot hi azol e- 4- car bal dehyde and phenyl sul finic acid sodiumsalt.
1H NWMR (CDCl 3): 8757763(m 2H), 7.66-7.71 (m 1H), 8.07-8.11 (m 2H),

8.98 (s, 1{% &80198;7-@& Ms: ESI (+Ye) (Met hpdp Bl oot V)

Ret enti on Preparatlon 3
13-(5-benzenesu|fony|th|azol 4- ylnethy -5-fluoro-2-nethylindol 1-yl |l acetic

acid net hyl he . title ¢ un e hod of
Prepar ati on ”l%“[?sf’fnﬁe'ﬂtg"? Iaﬂgreéhsﬁ @LEDEO %”\émﬁ Q”Bg gu'gc}c/?g}a ¥ é ester
and 5- benzeowded OBYG)t hi azol e- 4-car baI dehyde in di chI or onet hane.
Preparation 34e:

f3-(5- benzenesul f'éﬁW'? ﬁ?%?&'d‘ﬁ%%ﬁﬁm’%ﬁ'# ﬁsu%'F')o-“z"?n(-ét%H)r ?ﬁéé?f?/l I
gcr:glto :at(r:asflog 2.0 Hz, 1H)Tb@8t(Hd | o= e @RI HE] 1WRS7. 38 @paHE T .38/t he HeHAOtH)Of

[ 3- (5- benzeﬁg'&]bi#éln;g‘irwgzaw 4L 91 mh(ﬂn )2I-g f885r 6 [5: Q“mL.H)n)ﬂ ?8,1%:8? (T yl ] aceti

c acid net hpH)ester. 1H NWVR (DVMBO-d5): 5 2.16 (s, 3H),

25, 10,3 1y, LHSEB#ARMenod Y o (eB fiptiipn e ts b o by T
7.65-7.71 (rExatidle 73088- {’5—&30@@ -matiiyl-3d24Shetivyl-phehyisulfamoyyridi®bB- ( +ve)
(Method A): 445 M\‘l{rﬂ@cﬁﬂ_ e tlon time 10.4 mn. Exanple 35:

{5-f1 uor o- 2 YARELK 9] ' _sul fonvi | t hi azol - 4- vi met hyl |
i ndol-1-yl | aceti c?i d V\D 2009/ 077728PCT/ GB2008/ 004107 66 Preparation

35a: 5-(pyridine- ul fonyl ) t hi azol e- 4- car bal dehyde The title
conpound was prepdrgd by the nethod of Preparation 5a using

5-chl oro-t hi azol ez _gar bal dehyde and pyri di ne-2-sulfinic acid sodium salt.
M5: ESI (+ve) (MethQdyB): 257 (MrH)+, Retention time 2.1 mn.

Pr epar at i on39h: or o- 2- met hyl- 3- 15- (3vri di ne- 2-sul fonyl )t hi azol - 4-

Preparation 30a; 2-phenylsulfamoylnicotinic acid methyl ester

A mixture of 2-mercaptonicotinic acid methyl ester (1.4 g),
dichloromethane (50 mL) and 1.0 M aqueous hydrochloric acid solution (50 mL)
at -10°C was treated with sodium hypochlorite (8% in water, 50 mL) over a
period of 5 minutes, and the resuiting mixture was warmed to 0°C over a period
15 minutes. The phases were separated and the organic phase was treated
with 4A molecular sieves and aniline (1.5 g), and the resulting mixture was
stirred at room temperature for 1.5 hours. The mixture was filtered and the
filtrate was washed with saturated aqueocus sodium hydrogen carbonate solution
and dried over magnesium sulfate. The solvent was removed under reduced
pressure and the residue purified by crystallisation from a mixture of
cyclohexane and dichloromethane to afford the title compound (1.8 g).

MS: ESI (+ve) (Method B): 293 (M+H)", Retention time 3.0 min.
Preparation 30b; 2-(methylphenyisulfamoyi)nicotinic acid methyl ester

A mixture of 2-phenylsulfamoylnicotinic acid methyl ester (1.8 qg),
acetonitrile (100 mL) and potassium carbonate (1.9 g) was treated with a mixture
of methy! 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



vl met hyl | i ndol- 1-yl }acetic acid nmethyl ester The title conmpound was
prepared by the nethod of Preparation |c using
(5-fluoro-2-nethylindol-1-yl)acetic acid nethyl ester and 5-(pyridine-2-

sul fonyl ) thh3gelyer4 car bal dehyde. M5: ESI (+ve) . 460
(MF1-1) +, Retethﬂ?,gn time 3.6 mn. AR

Preparation35c: {5-fl uoro-2-met hyl-345- (pyr| di ne-2-sul fonyl )t hi azol - 4-

vinmethyllin t t db
t he n‘e%lho q \g&; E’&ne%lgrra q dnggggédﬁg?dn%ressureTg'gff&‘d thé€ tifQ ERAPAARSa RInepar ed by

(;5I f | uor o- 2eih@tahg). - 345- (pyri di ne- 2- sul f onypt hi azol - 4-yl net hyl ] i ndol - 1-
yl l acetic acid h iV d5 8 2.21
3H), 4.34 (s, 2@5 %ébg'%%g(mﬁ'ﬂﬁd 5)63% "(HH) Rﬁﬁém ééi‘iiiiii )4 4, 8.8 |(4§

1H), 7.62 (Bouparalion 30c43-hvdraxynietliylpyridinerd-sulfoniscs " athylphenviamide 8° 59- 8. 62

(m 16, 9.30 (Ss pHlre 4P SnbyipRenykidrambfiiniothiclatiehelPiiiat ) g) 446

(MtH) +, Retention tine
Exanpl e36: 13rdterahydmissan (GO nt/C)was- treales wittpa et Maciuign of ithiug | acet i c

acid 0O P

12-( 2- benzen@s %n@{abﬁgqn tﬁtr?yfj [ol%r?% (}O mL)h anld nth% r(_asult;/ng g“cxg%r?cwaasm d

met hyl est estirred at -78°i fer ur bowt andr then 4| f§Pﬁaé@F{E@tV’? 197 .2 hoyrs ubteoacet i ¢
acid (0.53 ﬁﬁxt &s[ a'lutgél W%zﬂ?ﬁ Qﬁﬁ@ct&@ with r’@fﬂyl %Eet‘a@g}ld’"ﬁl% ddnfisiieRd

dropwi se w I'uor o- 2- met hyli ndol-1-yl )acetic acid
net hyl est enrg(amoogmagp wagdnbé preh@aangsiny suifgte ol thensaeent was Femgpveshd

1, 2-di chlor a h t © _10c
for 15 m nu géé}an 9% g?‘a)ssur@ndanh ethéesf%'ab@g“}%x ﬂ”ﬂﬁea"ag Stdofuird @

roomtenperature hours. The m xture was

diluted wit hh@nam;ampheﬁli@a svéswém WK!B‘ZDOWW??@Q'P@WO@@WSIWMO?
methanol (1:0 to 19:1 by volume) to afford the title compound (0.25 g).

MS: ESI (+ve) (Method B): 279 (M+H)", Retention time 3.0 min.
Preparation 30d: 3-formylpyridine-2-sulfonic acid methylphenylamide

A mixture of 3-hydroxymethylpyridine-2-sulfonic acid methylphenylamide
(0.25 g), chloroform (20 mL) and manganese (IV) oxide (3.9 g) was stirred at
room temperature for 2 hours. The mixture was treated with additional
manganese (IV) oxide (1.6 g) and stirred at room temperature for a further 2
hours. The mixture was filtered through hyflo and the filtrate was concentrated
under reduced pressure to afford the title compound (0.10 g).

MS: ESI (+ve) (Method B): 277 (M+H)", Retention time 3.4 min.
Preparation  30e:  {5-fluoro-2-methyl-3-{2-(methylphenylsulfamoyl)-pyridin-3-

ylmethyl] 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-{(methylphenyl-sulfamoylpyridin-3-

ylmethylj indol-1-yi}acetic acid

A mixture of {5-fluoro-2-methyl-3-[2-(methyiphenylsulfamoyl)pyridin-3-
ylmethyllindol-1-yl}acetic acid methyl ester (0.14 g), 1.0 M aqueous sodium
hydroxide solution (1.0 mL) and methanol (10 mL) was stirred 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



67 with saturated aqueous sodi um hydrogen carbonate solution and dried
over magnesi um sul fate. The sol vent was renoved under reduced pressure and
the residue purified by colum chromatography on silica gel, eluting with
a mxture | ghexane and di chl oromethane (1:1 to Q | ) to
afford the‘g{)?ﬁ‘@ﬁ%rrpound as a col ourlgoss gum (0. 17 g%&’&ZO%%WESI
(+ve) (Method B): 452 (MtH)+, Retention time 4.1 mn. Preparation 36b:

f 3- (2-benzenesul fonyl henzvl ) -5-f | yoro- 2- et hvl i ndol - 1- et id

A m xture oi’eT‘g‘-e( ‘Zg%éﬁﬂ eg%ﬂ‘fbhﬂ b%W?ﬂ%HPFEISP%-afﬂdrTé{’Ih@% t‘ﬁ"&%l*ﬁ-

yl | acetic aghghitingt piekipRateeva6Ocdliécigli, by eifratiopdand uired (o3 giventhe &thel

met hanol (1.5 nL) was treated with.1.0 M aqueous sodi um hydroxi de sol ution
(1.5 nl), afAmpprncrasa e gold e>€{It1L?r%' was stirred at roomtenperature for 2

Eogr S. h;I'he_ m xt _ug.qa N@t(_gm'sb&g)ge n%w thaHpdsies i(grBr?f 4230(3]\&&&);114?&1@56
rochloric acid solution (1. and. c r upder  redu
p?/essur e. TREWGE-658 (L E-%TT\-/%(m'%t ﬂgﬁ%e&'?’g") g‘%ﬁé‘éf;'oklzeﬁinagnesi um

sul fate and 4epngepyr ated under reduced pressure to afford the title
conmpound as a creamsolid (DVBO-de): 5

2.06 (s, 3H), 4. WB:ES] (*21%)gﬂaﬂt}‘gﬂ%fs“,%é%”ﬁfaBf?“{‘ﬂ'afimﬁ ﬁ'asz%‘/R 7.3 Hz, 1H),

6.81 (dt, J pxatphe 39: I5/dhlorbt- ed-2yIdethyll9. 1 Hz,
1H), 7.51 (m%_ . m —7.75 (m 1H), 7.95 (m 2H), 8.23 (m 1H),
12.99 (br s 2-mgthylipdol-tyfia S\t hod A): 438 (MrH)+, Retention tine

11.0 mn. M Esél (+§/e) (Method B): 438 (MrH) +, Retention tinme 3.8 mn.

Exanpl e 37:

r 3- (3- benzenesu
-yllacetic acid Bfd
3- benzenesul f ony1-
conpound was®
3- br ono- 5- net
salt.

(d, J = 1.0 Hz, 1H
68 Preparati X
r3- (3- benze -
met hyl i ndol - 1- y| |Aaoéxture

(50 mL) and 4-fluoropheny! sodium sulfinate (5.2 g) was stirred at 100°C for 3

id - 5- net hyl t hi ophen-2- vl net hyl)-5-fl uoro2-net hylindol -1
ration 37a:

t hvl t hi onhene- 2- car bal dehyde The title

red by the nethod of Preparation 7a using

ophene- 2- car bal dehyde and phenyl sul finic acid sodi um

i 1H NMR (CDCI3): 5 2.52 (d, J = 1.0 Hz, 3H), 7.17
6 7.53-7.68 (m 3 H, 7.94-7.99 (m 2H), 10.55 (s, 1H).

hours. Additional 4-fluorophenyl sodium sulfinate (1.9 g) was added and the
mixture was stirred at 100°C for 18 hours. The mixture was cooled to room
temperature, diluted with water and extracted with ethyl acetate. The combined
organic extract was washed with water and saturated aqueous sodium hydrogen
carbonate solution and dried over magnesium sulfate. 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 7:3 by volume) to afford the title compound (4.4 g).

'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-chloro-3-[3-(4-fluorobenzenesulfonyl)thiophen-2-yimethyl]-2-

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

using 3-(4-fluorobenzenesulfonyi)thiophene-2-carbaldehyde and (5-chloro-2-
methylindoi-1-yl) acetic acid methyl ester.
MS: ESI (+ve) (Method B): 492 (M+H)", Retention time 4.3 min.



The title conpound was prepared by the method of Preparation 29a using
3-benzenesul f onyl-5- et hyl t hi ophene- 2- car bal dehyde and (5-fl uoro-2-
rret hyI3| ggol Thyl )acetic acid nethyl ester. 1H NVR (CDClI 3): 8 2.26 (s
4.38 (s, 2H), 4.78 (s, 2H), 6.65 9.4 He,

lH) 6. 84"%‘?3)[';’/ 28 57 9.0 Hz, 1H), %,01-7.08 (m 2&%’@“‘%@“3 66 (m 3
H, 7.97-8.02 (m 2H). Preparatlon 37c
12-(3- benzeBesquoan,l-5 ghlgr &h

as prepared by the

met hyl i ndol X

i
enzenesu -

met hyl i ndol TH€ yﬁ‘f’ QBE'PP@? &3 Rn{géaﬁy* tog ! Tﬁ[ Q)’dtﬁmgm? Lgﬂg 3520 (s,

3H), 2.26 (ghloH)- [3@%rdmzéﬁsﬂlfmﬁmic(@?na-wmeﬁwﬂ m@tbyllnsioHQ 5, 9.8 Hz,

1H), 6.85 ( , 7.08 (d, J = 1.3
4.4, 8.9 Mgaceiﬂ?c'gﬁ‘%%ﬁfsﬂ (m 2H) 7, 7(2 7.77 (m 13: é“?n 573 gg qud ’

2H) MB: ESI (+y§) NUFEIMSOA)): 54538 (s\att), 4.49 (Re2Hnbi0Bris t4H)e6.88 (B Jifi n.
2.0 Hz, 1H), 7.05 (dd, J = 2.0, 8.7 Hz, 1H), 7.43 (d, J = 8.8Hz, 1H), 745, J =
5.4 Hz, 1H), 7.49 (d, J = 5.4 Hz, 1H), 7.53 (, J=8.8 Hz, 2H), 8.15 (m, 2H).
MS: ESI (+ve) (Method A): 478 (M+H)", Retention time 11.4 min.
Example  32: {5-chioro-2-methyi-3-[3-(pyridine-2-sulfonyl}thiophen-2-

yvimethyl]indol-1-yl}acetic acid

Preparation 32a: 3-(pyridine-2-sulfonylithiophene-2-carbaldehyde

A mixture of pyridine-2-sulfinate sodium sait (8.5 g), 3-bromothiophene-2-
carbaldehyde (6.5 g) and dimethyl sulfoxide (50 ml) (split equally into four
microwave vials) was heated by microwave irradiation at 125°C for 45 minutes.
The combined mixtures were diluted with ethyl acetate, washed with saturated
aqueous sodium hydrogen carbonate solution and saturated aqueous sodium
chloride solution and dried over magnesium sulfate. The solvent was removed
under reduced pressure and 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 as a yeliow solid
(0.55 g).

1H NMR (CDCly): & 7.52 (ddd, J = 0.8, 4.7, 7.7 Hz, 1H), 7.58 (d, J = 5.2
Hz, 1H), 7.69 (dd, J = 1.0, 4.2 Hz, 1H), 7.98 (dt, J = 1.7, 7.8 Hz, 1H), 8.23(d, J =
7.9 Hz, 1H), 8.70 (d, J = 4.7 Hz, 1H), 10.7 (d, J = 1.0 Hz 1H).



Exanpl e 38: (5-fluoro-2-nedwl-345- et hyl - 3- (pyri di ne- 2- sul fonvlithi ophen-
2-vlmet hyl 1i ndol -1-yll acetic acid 01-1 0 Preparation 38a:

5-met hyl- 3- (pyri di ne- 2- sul f onynt hi ophene- 2- car bal dehyde The title conpound
was pr epar\ﬁg ﬁ}x % & met hod of Preparation 7a using RCT/GR2008/00

3- br ono- 5-HEL y’l0 hi"oPhene- 2- car bal deh%ge and pyri di ne- l? |#1a£tug7sod| um

salt. 1H NMR (DMBO-d6): 8 2.54 (d, J 2°1.0 Hz, 3H), 7. 49 7.53
7.97 (td, J He i L ggo

(ddd, J = OP% 'f'" 4928 o0 b 5 yri ;3‘% e

5-fl uor o- 2-
i aﬁa%te*r@g?"da@@e”?é@é@ﬁﬁ%eﬁmeyﬁ*eﬁﬂs%'é?f %aé?% fon 20

vl met hvl | i ndol -
using  3-(pyridine-2-sulfonyl)thiophene-2-carbaldehyde  and (5- chIoro-2-

(5-fl uor-2-rrethy

methylindol-1-yl}acetic acid methyl ester.
MS: ESI (+ve) (Method B): 475 (M+H)", Retention time 3.9 min.
Preparation 32¢: {5-chloro-2-methyl-3-[3-(pyridine-2-sulfonylithiophen-2-

vimethyll indol-1-yllacetic acid

The title compound was prepared by the method of Preparation 25b
using {5-chloro—2—methyi—3~[3-(pyridine-2-suIfonyl)thiophen-Z—yImethyl]indol—1-
yllacetic acid methyl ester.

'H NMR (DMSO-de): & 2.22 (s, 3H), 4.52 (s, 2H), 4.93 (s, 2H), 6.99 (dd, J
=2.1, 8.7 Hz, 1H), 7.06 (dd, J = 2.0 Hz, 1H), 7.29 (d, J = 5.3 Hz, 1H), 7.35 {d, J
= 8.7 Hz, 1H), 7.38 (d, J = 5.3 Hz, 1H), 7.72 (ddd, J = 1.2, 4.6, 7.6 Hz, 1H}, 8.13
(dt, J = 1.7, 7.8 Hz, 1H), 8.20 (d, J = 7.8 Hz, 1H), 8.76 (m, 1H).

MS: ESI (+ve) (Method A): 461 (M+H)", Retention time 10.4 min.
Example 33L:{5-fluoro-2;methvl-3-[;-(pvrimidine-s-sulfonyl)bengl|indol-1-
yl}acetic acid

]
F o O
O N
N\\«OH

[+]

Preparation 33a: 5-f2-{tert-butyl-
dimethylsilanyloxymethyl)phenyisulfanyl]pyrimidine
A mixture of 2-(tert-butyl-dimethylsilanyloxymethyl)benzenethiol (5.6 g),

5-bromopyridine (4.6 g), cesium carbonate (11 g) and N-methylpyrrolidone (25
mL) was heated at 100°C for 2 hours. The mixture was diluted with water and
extracted with diethy! ether. The combined organic exiract was washed with
water and saturated aqueous sodium chloride solution and dried over
magnesium sulfate. 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) to afford the title
compound as a light brown oil (7.0 g).



5- et hy1l- 3- (pyri di ne- 2-sul fonyl )t hi ophene- 2- car bal dehyde(0. 071g) and

di chl oroethane (1.5 nL) at O0C was treated dropwi se with a sol ution of
triethylsilane (0.46 g) and trifluoroacetic acid (0.27 g) in

di chl oroe 4.4 ML), and the resulting mxture waspStdghihodlhs F 0om

t enper at utrvg61 o?’()l our and then at 60@gsfor 1 hour. The C?ﬁ'xture was cool ed
to roomtenperature and additional triethylsilane (2.7 g) and
trifluoroacetic yggi - AR HANE b Rfr Bsdh Fighg, M xture was
stirred at room@enggﬁé—yg)r@a?t%@% ﬁou@.ﬁl tme ?rtlgxt LTI‘E was partitioned

bet ween di chl oronet hane and sat urated aqueous sodi um hydrogen carbonate

sol ution. Tﬁ%gﬁ%ﬁﬁs wer e separ at ed @gd t he organl C phaggz&%ﬁt bqug!!led over
magnesi um s . pr resi due was

purified bydimethyisiaaviexmasteiibepranesulfoaylloy "=‘=' eluting with a mixture of

cycl ohexane and thyI acet at 0to 2: 3 b voI ume) tosgbfirdh e title
conpound (0. 060 %3 1H NWR @5@53 82. 34 s 2.26 a{g( J —UJI 1, 3H),
y&gag

3.75 (s, 3Hjimeth yjoxyzmgthylmhgnylwang]qynmsilm 8( g) ard élchog)meghame 1H),

6.95 (dd, J . 5 1H)
2 on E at. J (200 i’nlf;) (?0‘? H?s tl%lléged r]or% \%ra‘.gam cﬁl@ope?oxggenéoédac% (v5 -~ 8 8. 81
(m 1H). Msg), Eoi tie RspltingLmintee BRs sHTS! atoayn tempreaterst Pom bepise Theo i n.

Preparati ony it tween dichloromethane and saturated solution of
(5-fluoro- 2 met ﬁv\fv pa ||0ne% lie > pVII‘thdI ne-2-sul tonvl)thi ophen-n °

2- vl net hv| 1$9¢dsn rwdmgeac@arb@na&u I eTHaani¢ phase wap ovaredadthpsatwatedd by t he

met hod of Pétﬁ%[léts'oﬂﬁ‘ngﬁlorlde s%lutlon dried over sodium sulfate and concentrated
usi ng5-fl uor o- 2-net h pyri di ne- 2- sul f onyl ) t hi ophen- 2-

yl et hyl | i nérsler Ie@uf}aﬂdé'ﬁi%"%cc |T59 eSitie was; purified)hy sl piomagedrapty2. 25 (s,
3H), 2.26 (gh silica gjei,lelhﬁng *hth a fhixd@te (6t cy%Hhexane and ethyi acetate (1:0 to
8.5:2.5 by volume) to afford the title compound as a pale brown oil (7.0 g).
MS: ESI (+ve) (Method B): 438 (M+H)", Retention time 3.7 min.

Preparation 33c: [2-(pyrimidine-5-sulfonyl)phenyllmethanol

A mixture of 5-[2-(tert-butyl-dimethylsilanyloxymethyl}
benzenesuifonyllpyrimidine (2.1 g) and tetrahydrofuran (2.0 mL) was treated
with 1.0 M solution of tetrabutylammonium fluoride in tetrahydrofuran (7.5 mL},
and the resulting mixture was stirred at room temperature for 30 minutes. The
reaction mixture was diluted with ethyl acetate, washed with saturated aqueous
sodium chioride solution and dried over magnesium sulfate. The solvent was
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)phenyl]methanol.

MS: ESI (+ve) (Method B): 247 (M-H)", Retention time 2.6 min.
Preparation 33e: {5-fluoro-2-methy!-3-[2-{pyrimidine-5-sulfonyhbenzyllindol-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 triethylisilane (2.5 g) and trifluoroacetic acid
(0.81 g), and the resulting mixture was stirred at -70°C for 1 hour. The mixture



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), 817( td, J =1.7, 7.6 Hz, 1H), 8.23 (dt, J =
1.1, PO 200007778 79 (ddd, J 0.9, 1.7, 4.7 Hz, 1H)13Cm20041(0%ve)
(NEthod A): 459 (MtH) + , Retentlontiﬁve 10.4 mn. 70

Exanpl €39: r 9-f | uor o- 2- net hvl - 342- phenvi sul f anovi nm di n- 3-

vimet hvi | i ngad sidwiylikamees ioCroam fémpefbttﬁéemﬂrsainedmtMatemperature for 18

24Phenv142- (trinmethvl sil anyl ) ethoxynet hyl cid

met hyl est effours.  The mixfugg IW% B'ﬂ”?‘?y %n%‘?t % %?Hsc%? Wf‘c'%@ ﬁrret hyl
ester (1.1 Qrbod‘dté\l@bma@;praaamh@tﬁwwm@e édpaRatats) 'Ermdo@lanhlpmeermasane at 0C
the resul t1 sepchtated bnisieshbed airbad A6 he arptvtap SlE AT gRbrr), o
Ent >r<|t ﬁ;fh\ﬁlﬁ:?iﬁ%gﬁ Beip?%e% siliéee gele dlutihd vith del imiitoreadf cyclsoth:axs:n:dand et:'nylom

t enper at ur ea§eipte 444 40 %3 gg—wglume&tqj?ioré{g < B%%E%ﬂ??”&g @u@ed
pressure angy the residue was purified by colum chromat ography on silica
el, eluting with_ a_m xtur e _an Io xane (0:1 to 1:0
gy vol une) '?o an@r@Slﬁée}ﬁqﬁ cﬂ@‘rg%%h\gn;?)lh%& S'tiondmc'élg i (11 1 NVR
(CDCl 3): 5 pky (-39 idirfk eﬁl

(s, 3H), 5. ,715729(m 5H) 753(ddd

Hz, 1H), 7.YBceligacidy 1) 8.72-8.76 (m 1H).
Pr epar at i on39b ﬁm@ﬂ@mmhw [wesi pinepereﬂ sy ltfeo mietizoei d IReepatdtion- 29b

e g R e S b A e PSRRAE bt
(2-{ pheny 144wty estet. hyl si | anyDet hoxynet hyl 1sul farmyl }nicotinic acid nethyl
ester. 'H NMR (CD3OD): & 2.64 (s, 3H), 4.39 (s, 2H), 4.86 (s, 2H), 6.10 (dd, J =

2.5, 9.9 Hz, 1H), 6.70 (dt, J = 2.5, 9.1 Hz, 1H), 7.04 (dd, J = 4.4, 8.9 Hz, 1H),

7.42 (dd, J = 0.7, 7.4 Hz, 1H), 7.58-7.70 (m, 2H), 8.34 (dd, J=1.5, 7.8 Hz, 1H),

8.82 (s, 2H), 9.07 (s, 1H).

MS: ESI (+ve) (Method A): 440 (M+H)", Retention time 9.6 min.
Example 34: 13-(5-benzenesulfonylthiazoi-4-yimethyl)-5-fluorg-2-

.1 = 0.9, 4.7, 78

methylindol-1-yllacetic acid

Preparation 34a: 4-bromomethyl-5-chlorothiazole
A mixture of 4-methyl-5-chlorothiazole (2.8 g), carbon tetrachloride (100

mL), N-bromosuccinimide (4.9 g) and dibenzoyi 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 g).
Preparation 34b: 5-chlorothiazole-4-carbaldehyde

A mixture of 4-bromomethyl-5-chlorothiazole (4.4 g), 4A molecular sieves
(44 g) and acetonitrile (100 mL) at 0°C, was treated portion wise with N-




'H NMR (CDC13): 8 0.00-0.04 (m 91-1), 0.91-0.98 (m 2H), 2.74 (t, J = 7.1
Hz, 1H), 3.79-3.85 (m 2H), 4.79 (d, J = 7.1 Hz, 2H), 5.33 (s, 2H),
7.27-7.34 (m 51- 1) 7.50 (dd, J = 4.7, 7.8 Hz, 1H), 7.94 (dd, J = 1.6,

7.8 Hz, 5?’?8‘?“?/877 285 J =17, 4.7 H, 1H. 71 Pr epar}iactérihcgﬁr%?l%%&lm

3-for v p ul fon| c acid phenv]512 (trimethvlsi
et hoxvnet hvf | am de The title corrpound vvas prepar ed by t he nmet hod of

henyl [ 2- (t PIAHGPEAE, NS UG, Al IR (ESLRRg ittt RAL Sutéd & o
(CDCl 3): 8 Cerfhberdtufdsfot 18 hBihrsl)Thd)n&ﬁ:r@mﬁ% f(tanedzhi))ugﬁhvrﬁ}&cﬂme(rmnate?H) 5.34
(5, 250 7 G odf Mo ubbed itk 19 Byl oo Bty %
0.8 Hz, 1H) chidretayraghyoon Siida gel, elutlng w1th a mixture of cyclohexane and ethyi
15f|uor02 03(.’22 henlslfa AR gm?‘wd Qvfhllngl(l%l(J| vfl acetic
aci d net hyl gE[PG o % Bét'ﬂ FEPY n%?, i F‘tne_)‘s
trifluoroaceg)ic acid (0.88 nL) and di chI oroethane (12 nL) at -15C was
treated dropw se ridine-2-sulfonic acid
phenyl [ 2- (tri met W&’ﬁ %@tﬁ@ ﬁ"yh F%Tée 0.55 g),
g _5-1;] : uoro{ ﬁmajdy( fonrsde1s- Eem@d themlmvmlﬂ?zblém&hmld@ﬂvw (0t29 9) a?d
i chl or oet hane an e resultin stirr at _room
t enper ature over iﬁ H}{Q CoppROYRd, R %fea%d@%&?%memeﬁﬁ%?‘m%%@ pressur e
a_ndht he r esisehhﬁ:d raﬁ&zde%ﬁryﬂder:]ydeﬁndFﬂhenﬂtﬁﬁd’mm@d sa'clhfvm_ma}t.t u(r:I e was washed
with saturated a S um r.ogen car t ution, dri over
magnesi um sul f at ym é@ﬁgghtar 5%25 %ﬂﬁ% ﬂ?)e%%eﬁ?ﬁ?@sim gp-ﬁ%ﬁ?’@si due was
gurlh}‘l ed b%/ﬁmlm(scmn TalqEafiy on si |tl ca gel, el Eti ng vvigtfi 8 (r)ri?ture of
i chl or onet hane cet at.e a 0
0:0:9:1 by vol un%cSy %§?§*f“?g&8‘et¥'ﬂ‘iBylzﬁaéméghpé‘ﬁﬁa“%“%%’“' MS: ESI

(+ve) ( Met hgdedratichGRdoR-(BhenRehanlibmthiazoes-Bmthyi)5- ke paiakiyifdol39e:
1' 541uor o- 2- net hv] - 3: ( 2- phenyl sul f anovl ovri di n- 3-yl met hvfl i ndol 1-v11
acetic acidl c 0- 2- met hy1- 3- ( 2- phenyl sul f anoyl Pyri di n- 3-

yl (rjret hylh) 11 ndolleyé lithee edrnsoal ﬂasr%bydeg@tt?ﬁ n(dfleiQ:fg:)repairaﬁbﬂ\Acﬁlfwl@uz t
50|umyr|e an a stipred a
room t enper ﬂp%r @vﬁmﬁ@vﬁ Chi xtaﬁ|ﬂms n@%‘n rﬁsf%t ed2%der gr educed
pressure antehreneselfiingitdazees4dialbadetyde mmdhltﬂoiﬁbﬂnqueous hydrochl oric acid
sol ution. Tt},e resul t'ng 14 nd

purified by preparattvereverSe-pho -S-flore: (3
acetonltrllaﬂ@gﬁaa@ (3:7to 9:1 by vqurre) to afford the t|tIe conpound

(0.020 g). 9/.Q077 P %0 éf%? 111 NWR
(DVBO-d6): 8 2. 239 iné 3“135:”%’ ofihi gy Brépdseir By égg(’%e‘“%)"f PeeRgationoZob oy
7.00-7.08 (msingHJ3- (ﬂbaﬁeﬁeﬁﬁoﬁy‘rl;haa&bl)ti-ylmefﬂ@l)?‘é-ﬂmw-mméth&d;ndﬁ'l BR@latedd> (m
2H), 8.43 (q:\gid rﬂetﬁyljest%t 4.5 Hz, 1H), 10.71 (s, 1H), 13.02 (br s, 1H).
'H NMR (DMSO-dg): § 2.16 (s, 3H), 4.28 (s, 2H), 4.29 (s, 2H), 6.67 (dt, J
= 2.5, 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), 7.85-7.71 (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-

indol-1-yllacetic acid

ridine-2-sulfonyl)thiazol-4-




M5: ESI (+ve) (Method A): 454 (VWEN)+, Retention time 10.2 mn.

Exanpl e40: {3-12- (2, 4-di chl or obenzenesul f onyl ) benzyl | - 5-f | uor o- 2-

nmet hyl i ndol - 1-vnacetic acid O Preparation 40a:

2-(2,4-di iy} g pengenesul f onyl ) benzal dehyde A Boldibosbator

3-chl oroperoxy enzoic acid (77%in waigr, 5.5 g) and dichloromet hane (10
m.) was treated dropwi se with a m xture of 2-(2,4- dichlorophenyl sul fanyl)
benzal dehydlgrsggggraﬁ%@23g%”oqgggfi&lEé-@fs?lﬁ?ﬁ@%&ro@ﬂ?ﬁ%Ide@% the resul ting

m xture wa . The m xture was
partitioned bet \iBenitei coiiponndratal prepasediby theunethed o epetatios ddiugimghydr ogen
carbonate s t|o 3 r t c phase was
washed wit h§§ g {?r a azé_ﬁédf {:J)%g%@é@yagla&%ﬁng&g 2&'"@%@3&@@%@& ion and dried
over potassium dﬂSbE»ﬁb(tFee) (Methasd)y 85 ( lealé) m%‘ﬁaﬂl@d timedsil mieduced pressure
and the reslb[%gr Hﬁl fieg tpy co éj { -, ; hM_eI uting
wWith a m xtu ' et 0

to afford tMﬁMﬁhMQMMSOHd (0 55 g)

7767 81 (m . orjhe B gsihpold ves brifared By remaifo %gﬁpfﬁam@“q& R

Hz, 1H), 10(56fofe-2-methylindol-1-yhackis: BEH (Mathyl (Iesiefiodn 54pwidingdd) 1"

Retention t on 40b:
{3-12-(2, 4- %}mﬂﬁgﬁggzélﬁqz“e%suﬁ@%nbenzvll 5-f | uoro- 2-
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1H NMR (CDCI 3 4 I 2
6. 42 (d((:I ] _) 5 @@@ﬂ% c&éﬂpo%ﬁiw% %%p%r%g @")he ﬂrei’n%d(a’ Pﬁ?ﬁratlﬂn 25p( 36 6H)99
(m 1H), 7 ging dd, {5-fucto-2;methg-3-{5-(oygine- 2-89@0'11')&9@29&14 yt@w)thyI]r;ndrz;t31 (d, J =

2.0 Hz, MS: ESI + Vet hod B 520
(MeH) + | 1) yndbofiZacl i Byte? (+ye) (Method B):

Pr epar at i on40c 1'% NMR (RMEOcek ) 2RPdHBNHBN M (Poti) FiFSn(Ey 24575 (8r o- 2-
met hyl i ndolyks ¥ §Q68t 1)C= 8% 8.8 Hz, 1H), 7.62 (ddd, J = 1.4, 4.7, 7.3 Hz, 1H), 8.00-

8.09 (m, 2H), 8.59-8.62 (m, 1H}, 9.30 (s, 1H), 12.9 (br s, 1H).
MS: ESI (+ve) (Method A): 446 (M+H)", Retention time 9.3 min. )
Example 36: [3-(2-benzenesulfonylbenzyi)-5-fluoro-2-methylindol-1-

yllacetic acid

-5-fluoro-2-methylindol-1-ytlacetic

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 methyli ester (0091 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



The title conmpound was prepared by the nethod of Preparation 19b using
{312- (2, 4-di chl or obenzenesul f onyl ) benzy11-5-f| uoro- 2- net hyl i ndOl - 1-

yIIacetic acid nethyl ester. 1H NVMR (DVBSO-d6): 62.11 (s,
407 , 94 (s, 2H), 6.27 (dd, J = 2.5, 9. %682(td
3 9“”@2‘"@5’0’771’14) 7.00 (dd, J = 36, 7.5 Hz, m,%ﬁ%’m "o 4,
8.9 , 7.51-7.60 (m 2H), 7.72 dd J =21 8.6 786(dJ
= 2. 8, 26 dd J = 3 1H).
VB: ESI (+y&%ﬂll CREAS ggueog%é‘»%? ﬁ@k&z&% € é'lr?tb 10 gt Iﬁtfenl%d'dﬁeoﬁe H;pr anpl e
41: magnesium sulfate. The solvent was removed under reduced pressure and the
(5-fl uoro- 3- 4-f |l .uor obenzengsul f lel acetic
acid 014 0"15}%'% fet&qyﬂ mnzéartramﬁ%gyaflﬂw genz%‘%s%l;%?ltn‘l\é ‘}t'genzl(l:lrl'lk )ggh de
The title conpmivtdxans apd efhiccméaihnand ¢1:AegoHbt bwquhlfeq)amaﬁﬂowtf%!ﬁleua ng
2-[ (4-fluorophenyl)thio be 1IH NVR (CDCI 3): 8 7.18-7.25 (m 2H),
7.73-7.78 ( '2%31"?’";5%5 9”%@21@%%(1?9)8 01-8.05(m 1H), 8.16-8.20(m 1H),
10. 85(

d, J =0. GMSHESI (i) (NReteqbB)a 852 (M#AH); Retention tlme41 min.
(5-fluoro- 3P12 AR f1 yor qb . a%atic acetic

acid met hyl ed « € nmet hod of
Prepar ati onagdc u5| ng 2-(4-fluorobenzenesul fonyl ) benzal dehyde and

(5-f|uoro-2-net n et S E ¢ A -
0001 0779 26per ChooRBRTEA 1 G vendEd RS ez AR org methy""d"” 5 (s,
3, 3 76 (slacdts ,acm BathylestaH.1745) 7@trabydroigan @, ngq et S mathang! (4 5o 5 He,

-1), 6.83 ( 9, , -
i 2 58 Hz Mjas yagto ?‘{'”‘ f 0%“‘%&’% sof %hgd g’gdé%'"m (1. g"% o, ) o8
(m 2H, 8. e fRslting mixti ) waPstﬁmira;trpgrn temperature for 2 hours The mixture
{5-fluoro-3.12- ( diifid 'Ry ARCRERRRSH £ 8RB hycfoddia ddid 8ok (1.5

mL) and concentrated under reduced pressure. The residue was dissolved in

ethyl acetate, dried over magnesium sulfate and concentrated under reduced
pressure to afford the tille compound as a cream solid (0.13 g).

"H NMR (DMSO-dg): & 2.06 (s, 3H), 4.14 (s, 2H), 4.94 (s, 2H), 6.19 (dd, J
= 2.6, 7.3 Hz, 1H), 6.81 (dt, J = 2.6, 9.1 Hz, 1H), 6.8 (m, 1H), 7.33 (dd, J = 4.3,
9.1 Hz, 1H), 7.51 (m, 2H), 7.67 (m, 2H), 7.75 (m, 1H), 7.95 (m, 2H), 8.23 (m,
1H), 12.99 (br s, 1H).

MS: ES! (+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-benzenesulfonyl-5-methylthiophen-2-yimethyl)-S-fluoro-
2-methylindol-1-yl]acetic acid

Preparation 37a: 3-benzenesulfonyl-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 salt.

'H NMR (CDCls): § 2.52 (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).



vl) acetic acid The title conmpound was prepared by the nethod of
Preparation Sc using

{5-fluoro-312-(4-fluorobenzenesul forw )benzyl]-2-nmethylindol-1-yl}acetic

acid meth 1H NVR ( DVBO $@ricbBasbiads,. 3H) .
4.16 (s, mﬁﬁ%’gm 6.15 (dd,sd = 2.5, 9.8 Hz. 18 6. 81 (td, 1 =
2.5, 9.2 Hz, 1H), 692697(m 18), 7.30-7.37 (m 1H), 7.44-7.55 (m 4H),
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Exanpl e42: 1i3diylindntzt i ia e 5- vl et hyl ) - 5- f | uOr 0- 2-
met hyl i ndol - 1- v ?Cﬁ ol g?lﬂﬁg@nd %sq(]g%rga aathat inethod26f. Preparatlon 29a

4-pbenzenesul fonvlthi azo car ba

4- chl or ot hi esing €3- EemnbamI@QMWGGIUREBP@?“&%%@@WAE{H% |?ﬂd gélfjams%dl um sal t
(0.25 9) angﬁﬁ%‘ﬁ??ﬁ(g&g‘k%ﬂ%ﬁ‘% didfl) was stirred at 100C for 30

t Th t t t / wat
(50 1) and oxt I'HCNR. ([0GeS B35 GeBtntrd Iatbahg (i b 2o 26kt 1 aet s
hed with t | d 6l
washed w @,?? gﬁ% %gagtifﬂys $OEIs4EN &%*5 8.0392, UH) onoardadF, @é),over

magnesi um s ven was renoved under reduced pressure to

afford the mrzwesac(mmdﬂma aiss az(ranzfdin (0.23 g). "H NWR (CDCI 3) 5
7.57-7.63 (@ 2H , : \ 0.9
Hz, 1H), 10

f3- (4- benzeneﬂwhmdmwma_qm_dj vimet hvl) - 5-f | uor o- 2- met hvl i ndol 1-vi | aceti ¢
acid net hyl est t Pnetnde bh Pré Ibnlzgﬁ )acetic
(:['he( gtle, coyﬁ% Mseﬁf% felé by e repiaRL

acid nethyl est enze |t hi azol e-5-ca deh de (0.23
g) and 1,2-dsiopl or oet hafe(3- bermenqgjlfﬁnyl same @“M%E‘ef‘r?eﬂf"@& h% “with a
m xture Of & 'ﬂ%}llncyéﬁ';h]%@hc(gc t?rrf?ﬂ')yl ester.
'H NMR (DMSO-dg): & 2.20 (s, 3H), 2.26 (s, 3H), 4.40 (s, 2H), 4.93 (s,
2H), 6.71 (dd, J = 2.5, 9.8 Hz, 1H), 6.85 (td, J = 2.5,9.2Hz, 1H),7.08(d, 4 =13
Hz, 1H), 7.35 (dd, J = 4.4, 8.9 Hz, 1H), 7.65-7.71 (m, 2H), 7.72-7.77 (m, 1H),
8.01-8.05 (m, 2H).
MS: ESI (+ve) (Method A): 458 (M+H)", Retention time 11.3 min.
Example 38: {5-fluoro-2-methyl-3-[5-methyl-3- ridine-2-sulfonylthiophen-

2-yimethylijindo]-1 -yl}acetic acid
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Preparation 38a: 5-methyl-3-(pyridine-2-sulfonyl)thiophene-2-carbaldehyde
The title compound was prepared by the methed of Preparation 7a using
3-bromo-5-methylthiophene-2-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).



trifluoroacetic acid (0.6 nL) and 1, 2-dichloroethane (2.0 nL), and the
resulting mxture was stirred at roomtenperature overnight. The m xture
was cooled to OC and diluted with saturated agqueous sodi um hydrogen

car bonat e LUt | The phases were separated and the 193@ hRse was
dried overaﬁégﬂk@gﬂasm sul fate and concegtrated under reduce 0|€G)3rﬂjeassure. The
residue purified by columm chromatography on silica gel, eluting wwth a

m xture of ethyl ace and 18. b Jidhel £sdiichyMhioyRbiipe) to
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mixture was stirred at room temperature for 1 hour. The mixture was partitio’nec‘}

a

between dichloromethane and saturated aqueous sodium hydrogen carbonate
solution. The phases were separated and the organic phase was dried over
magnesium sulfate and concentrated under reduced pressure. The residue was
purified by column chromatography on silica gel, eluting with a mixture of
cycichexane and ethyl acetate (1:0 to 2:3 by volume} to afford the title
compound (0.060 g).

"H NMR (CDCla): & 2.34 (s, 3H), 2.26 (d, J = 1.1, 3H), 3.75 (s, 3H), 4.63
(s, 2H), 4.80 (s, 2H), 6.87 (dt, J = 2.5, 9.0, 1H), 6.95 (dd, J = 2.4, 9.5 Hz, 1H),
7.04-7.08 (m, 2H), 7.50-7.54 (m, 1H), 7.95 (dt, J = 1.7, 7.7 Hz, 1H), 8.19 (dt, J =
1.0, 7.9, Hz, 1H), 8.78-8.81 (m, 1H).

MS: ESI (+ve) (Method B): 473 (M+H)", Retention time 3.9 min.
Preparation 38c: {5—ﬂuoro-2-methvl—3-t5-methvl—3-(pvridine-2-su!fonvl)thiophen-

2-ylmethyllindol-1-ylacetic acid
The title compound was prepared by the method of Preparation 28b

using 5-ﬂu0ro-2—methyl-3-[5—methyl-3-(pyridine-2—sulfonyl)thiophen-2-
yimethyllindol-1-yl}acetic acid methy! ester.

H NMR (DMSO-dg): & 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 = 13,47,75
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
=09, 1.7, 4.7 Hz, 1H).

MS: ES| (+ve) (Method A): 459 (M+H)", Retention time 10.4 min.



= 2.5 9.2 H, 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), 8.89 (s,
1H), 13.02 (br s, 1H). Ms: ESI (+ve) (Method A): 445 (MFH + , Retention
time 10. 1 woroooMB728ES| (+ve) (Method B): 445 (MrH) + , HRAVGEHISOMIDT me 3. 5
m n. Exanpl e43:15-fl uoro-2-met hvl - 344- Wridine-2-sul fonvlithiazol -5-

vlinmet hyl | i ndol - 1-yEl acetic acid WO 2009/ 077728PCT/ GBZOOS/ 004107 76

Prepar at i on E&daiplel4pyr i38: ne- 2- paflGony ‘ AN OV The
title conpound , | guied P Lhe net hod of Pr epar atlon 42a usi ng
4- chl or ot hi d pyridine-2-sulfinate sodiumsalt.

"H NMR (CDCl 3): 87;A,54-7.59 (m 1H), 7.99-8.06 (m 1H), 8.34-8.38 (m 1H
8.67-8.71 (m 1H)\=8.96 (d, J 0.9 Hz, 114), 10.85 (d, J = 0.8 Hz, 114).’
Preparati on43b: (5 buoro 2- met hyI 3-f 4-(pyridine-2-sul fonyht hi azol - 5-

vl met hyl | i ndol - 9 tic acid nethyl ester

a
F

Preparation 39a: 2-{phenyl-[2-(trimethylsilanyDethoxymethyllsulfamoyl} nicotinic

acid methyl ester

A mixture of 2-phenylsuifamoylnicotinic acid methyl ester (1.1 g), N, N-
diisopropylethylamine (1.9 mL) and dichloromethane at 0°C was treated with 2-
(trimethylsilyl)ethoxymethy! chloride (0.67 mL), and the resulting mixture was
stirred at room temperature overnight. The mixture was cooled to 0°C, treated
with additional (trimethylsilyl)ethoxymethyl chloride (0.30 mL), and stirred at
room temperature for 5 hours. The mixture was concentrated under reduced
pressure and the residue was purified by column chromatography on silica gel,
eluting with a mixture of dichloromethane and cyclohexane (0:1 fo 1.0 by
volume) to afford the title compound (1.6 g).

‘H NMR (CDCls): 6 -0.07-0.02 (m, 9H), 0.87-0.95 (m, 2H), 3.75-3.82 (m,
2H), 3.85 (s, 3H), 5.33 (s, 2H), 7.15-7.29 (m, 5H), 7.53 (ddd, J = 0.9, 47,78 Hz,
1H), 7.92-7.97 (m, 1H), 8.72-8.76 (m, 1H).

Preparation  39b: __ 3-hydroxymethylpyridine-2-sulfonic _ acid __ phenyi[2-

(trimethylsilanyl)ethoxymethyl]amide

The title compound was prepared by the method of Preparation 30¢ using

(2-{pheny!-{2-(trimethyisilanyl)ethoxymethylilsulfamoyl}nicotinic acid methyl ester.

*H NMR (CDCls): 8 0.00-0.04 (m, 9H), 0.91-0.88 (m, 2H), 2.74 (, J = 7.1
Mz, 1H), 3.79-3.85 (m, 2H), 4.79 (d, J = 7.1 Hz, 2H), 5.33 (s, 2H), 7.27-7.34 (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).



The title conpound was prepared by the method of Preparation 42b using
4- (pyridi ne-2-sul fonyl)thiazol e-5-car bal dehyde and
(5-fluoro-2-nethylindol- 1-ypacetic acid nmethyl ester. VE:

(+ye) (MetWOQUBH777260 (MHH) + |,

_ Retention time 3.5 m n.PCT/GB2008/004107
Preparati on43c: {5-fl uoro-2- met hyl- 3147{Dyri di ne- 2- sul fonyl ) t hi azol

ESI

-5-

Yl met hyl | i ndol -1-yl1}acetic acid The title conmpound was prepared by
t he nmet hod mép&agpar adt:ors-taylpaiding-2-sulfonic_acid phenyl[2-(trimethylsilanyl)
(5-fluoro-2-pet h{e_%__ gl4-.éepyri di ne- 2-sul fonypt hi azol -5-yl net hyl | i ndol -1-y1} a

cetic acid

"H NVR (DVMBO-d6): 8 2.36 (s, 314),

214), 4.97 (s, 2ZMe, tifle 2dmpbehd Was Refiare®.1y i, mbttby, of/P@Paration IDd=

(m 1) 6 o s hySrocmantpig s inic £ et ¢ ol eiphifliany

4.77 (s,
2.5,
19- 8. 24

1H),

12.98 (br sethdtymetivfi ariGe. (+ye) (Method A): 446 (MrH). + Retention time

Beampl 6 a4: {345HchVEr RIS S RGP bh R 370 R 5.

f 1 uor o- 2- mesty Isizad@ QIleW RSB (fn, BkH),07.64 (ddil, Brepad; 417, 19 KdatH), 8. 35

5-chl or o- 3-

conpound wa

p%;‘ Ié'gilgga QDKS’U'H{'B ﬁ'@%;k@éo‘gfheg&eégﬁ qglhdﬁg%éi@w =08H The title

5-di chl or ggi ophene- 2- car bal dehYde and pyri di ne-2-sul fi nat e sodi um

Preparation 39d: |5—ﬂuoro-2—methyl-3-(2—ghenylsuIfamoy:lgvridin-?:—vlmethvl)indol~
1-yfacetic acid methyl ester

A mixture of triethylsilane (3.1 mL), trifluoroacetic acid (0.88 mL) and
dichloroethane (12 mL) at -15°C was treated dropwise with a mixture of 3-
formylpyridine-2-sulfonic  acid  phenyl[2-(trimethylsilanyl)ethoxymethyljamide
(0.55 @), (5-fluoro-2-methylindol-1-yl)acetic acid methyl ester (0.28 g) and
dichloroethane (18 mlL), and the resultihng mixture was stirred at room
temperature overnight. The mixture was concentrated under reduced pressure
and the residue was dissolved in dichloromethane. The mixture was washed
with saturated aqueous sodium hydrogen carbonate solution, dried over
magnesium sulfate and concentrated under reduced pressure. The residue was
purified by column chromatography on silica gel, eluting with a mixture of
dichloromethane, cyclohexane, ethyl acetate and methanol (9:1:0:0 to 0:0:9:1 by
volume) to afford the title compound (0.20 g).

MS: ESI (+ve) (Method B): 466 (M-H)", Retention time 3.9 min.
Preparation 39e: [5-fluoro-2-methyl-3-(2-phenylsulfamoylpyridin-3-ylmethyl}indol-

1-yl] acetic acid

A mixture of [5-fluoro-2-methyl-3-(2-phenylsulfamoylpyridin-3-
ylmethyl)indol-1-yl]acetic acid methyl ester (0.20 g), 1.0 M aqueous sodium
hydroxide solution (0.50 mL) and methanol (10 mL) 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 filiration and purified by preparative
reverse-phase HPLC, eluting with a mixture of acetonitrile and water (3:7 to 9:1
by velume) to afford the title compound (0.020 g).



salt. 77 1H NMR (CDCI3): 5 7.53-7.58 (m 1H), 7.76 (s
1H), 7.99 (td, J =1.7, 7.8 Hz, 1H), 8.17-8.22 (m 1H), 8.73-8.76 (m 1H):
10.08 (s, 1H). Preparationd44b: {3-f

5-chl oro- 3: i di ne-2-sUl fonyl)thi ophen-2-yl net hyl | - 5-

fl uoro-2- 5@{32%}3#@% -1-yl}acetic acid et hyl estgr PCTIGHR®YT ¢

gomﬁf)und \Q/as prggar ed by the nethod of "Preparation 42b using

- chl or o- 3- -2- | = 2-

ey oao o LR G4 5 AL 4 ORISR R A v

g?g (M*tH_)+ ”A'@?im-tf?"”ﬂ? (e 14), 7. 28-N28 (m, 4H), 7.30-7.34 (m, 1H), 7.36-7.45 (m,
parationd4c: (3- 15-chl oro-3- (pyri di - f hi 0Oghen- 2-yl net hyl | - 5-

fl uoro-2- ne?Hllla'r%F’L‘i-‘fl'iaﬁcgﬁécy c%%%s’%% %nr%i]‘ﬁgfﬂ tmc:onpoﬁnd vva>s/

prepared by the mpest Egdéme) fnetpad Aj: 460 (M2K)* RERYtiqBlHbe d0.2 min.

| or 03 (P ol ey 2 SUl b OnY O} R RiotbSitdahebiohinsiRE T &ulBHL L 100

-1- Y= — Ode): 5

2.29 (s, 3HmetHylh#idlq. vl ticheltt (s, 2H), 6.89 (td, J = 2.5, 9.2 Hz, 1H),

(7.mlGll(_|)dd,7J8;c .5, 9. gz,lollél) ,147.(36 (ZESI é ;04(gt 8\.}9 Hi,SlH), 7.65-7.73

, 7. H), 8.10-8. m , 8. , J =1.3, 4.7 Hz, 1H).
MS: ESI (+ye) ( hod A): 479 (MrH) + , Retention tine 11.1 mn. Ms ESP)
(+ye) (Method B):#79Q (MrH)+ , Retention time 3.7 min. Exanple 45:

r3- (3- benzenesul fo 5- chl or ot hi ophen-2-vl net hyl | -5-fl uoro2-net hvlindol -1
-vll-aceticracid{ QO

Preparation 40a: 2-(2.4-dichlorobenzenesulfonyl)benzaldehyde

A mixture of 3-chloroperoxybenzoic acid (77% in water, 5.5 g) and
dichloromethane (10 mL) was treated dropwise with a mixture of 2-(24-
dichlorophenylsulfanyl) benzaldehyde (2.3 g) and dichloromethane (10 mL), and
the resulting mixture was stirred at room temperature for 2 hours. The mixture
was partitioned between dichloromethane and saturated aqueous sodium
hydrogen carbonate solution. The phases were separated and the organic
phase was washed with saturated aqueous sodium hydrogen carbonate solution
and dried over potassium carbonate. The solvent was removed under reduced
pressure and the residue purified by column chromatography on silica gel,
eluting with 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).

H NMR (CDClg): & 7.46 (d, = 2.0 Hz, 1H), 7.63 (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-yitacetic 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-
yljacetic acid methyl ester.



0 C OHO Preparation 45a:
3-benzenesul f onyl- 5-chl or ot hi ophene- 2- car bal dehyde The title
gonpgunglmas prepared by the nethod of Preparation 42a using
iC ne- 2- car bal dehYde and benzenesul fi
TR g@bﬁg%g Wt HaIABag um sal .

55-7.61 (m 3H), 65-7.71 (m 1 8. 03 2
10.05 (s, 1H). 78 Preparation 45b: 7 v (m 2.

rot i 1 ndol - 1-y1 TN T R G TSHRAAZ 8 AT 20 v

prepared bysushedayethpg, ofs Bz.epH)r aBkdi, 4202.6s8.8d1z, 1H), 6.96-6.99 (m, 1H),

met hy | ndoLt0 e & BEHE DN, PoLS AR P AREE AES o Hhase >

8.38 (m, 2H).
MS: ESI (+ve) (Method B): 520 (M+H)", Retention time 4.4 min
Preparation 40c: {3-[2-(2 4-dichlorobenzenesulfonyl)benzyll-5-fluoro-2-

methylindol-1-yl}acetic acid

The title compound was prepared by the method of Preparation 19b
using {3-[2-(2,4-dichlorobenzenesulfonyl)benzyl}-5-fluoro-2-methylindol-1-
yllacetic acid methyl ester.

'H NMR (DMSO-de): 8 2.1 (s, 3H), 4.07 (s, 2H), 4.94 (s, 2H), 6.27 (dd, J
=25, 9.9 Hz, 1H), 6.82 (id, J = 2.5, 9.2, Hz, 1H), 7.00 (dd, J = 1.6, 7.5 Hz, 1H),
7.32 (dd, J = 4.4, 8.9 Hz, 1H), 7.51-7.60 (m, 2H), 7.72 (dd, J = 2.1, 8.6 Hz, 1H),
7.86 (d, J = 2.1 Hz, 1H), 8.26 (dd, J = 1.8, 7.7 Hz, 1H, 8.35 (d, J = 8.6 Hz, 1H).

MS: ESI (+ve) (Method A): 506 (M+H)" , Retention time 12.2 min.
Example 41: { 5-fluoro-3-[2-(4-fluorobenzenesulfonyl)benzyi]-2-methylindol-

1-yllacetic acid

F

Q.

Preparation 41a: 2-(4-fluorobenzenesulfonylbenzaldehyde

The title compound was prepared by the method of Preparation 33b
using 2-[{4-fluorophenyl)thio]benzaldehyde.
"H NMR (CDCls): & 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-J2-(4-flucrobenzenesulfonylibenzyll-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.



M5: ESI (+ve) (Method B): 492 (MtH)+ , Retention tinme 4.2 mn. Preparation
45c: 13- (3-benzenesul fonvl-5-chl orot hi ophen-2-yl net hyl ) -5-fl uoro- 2-

nmet hyl i ndoI l-yllacetic acid The title conmpound was prepared by the

net hod of of f,?ﬁ%jgon 42c using PCT/GB2008/004107

p- (3- benzenesu ony1-5-chl or ot hi ophens2-yl nmet hyl ) - 5-f I uor o- 2- et hyl i ndo1-1
- yllacetic acid nethyl ester. 1H NVR (DMSO-d6): 8 2.28 (s, 3H), 4.21 (s,
2H), 4.92 (s, 2 % 2 8, 3.7 (ZaHid)a2 @, 2A), (48 (o) 2m),2.6, 9.8
He, 1H), 7.39 (d N@R%ﬁj{‘ﬂ“q %%ﬁz Ty L gni (;g e S Eg 2
1H), 7.89- 76.9% (ddn =3%ip, 9.HBHzER), -83c()d, (Jl\sezﬁoao/ka 7P 93MP-Am. RBh.ent i on
ng -0 r‘?B%é\ésJ F3b 6890, 1evhedt B)= s 67%, oMyH) 45-7.43qhenH) ongd-i me 3.9
11- ( 4- benzehésohfmy&%-&:&‘l tm.oitfot hi azol - 5- vi met th) 5-f 1 uor o-

2-met hyl - i ng .

(3, 4-dichl
3, 4-di chl or g} setibiagidol e- 5- car boxylic acid (2.0 g) and toluene (20 nlL) was
treated wth thigpy &d B theInbindd BE PRflak o By @Mg(0- 5 nl),
and the resulting rﬁﬂ)((atul}.@ hﬂgv{?@apq ;?;Qr QOOC for 16 %urs The mgxture was
concent r at e{ii ~fiuoee - [Z-éﬂﬂumdb%‘rzéggwfenﬂm"ﬂﬂ]ez metvidoladlaestics ol e i n
tetrahydrof 1dste® M) . The nmixture was cooled to -78C and treat ed

dr opwi se over perlod of 1 hour with a 2.0 Msolution of sodiu

bor ohydr i de i n NHWNBIRHEMEOdex: Fedid des, 8id). 3. 18L(p. 2Hn4. gﬁl(s‘(‘t%ﬁ)esxﬂﬁéd‘btjl rred at
- 78C for ?%ﬁiﬁz (ilh} Y ed tg{‘téh. %_ﬁog M%HQZL@Qfg%F?C{ﬁhH @) £38gi34 sol ution

and extracte éth ace e ’Co 'd organi c ‘extract was washed
wi th satur a(reml-aqﬁdéﬂssfs(mjl‘hh’m TAB-GASdm, 2b). & 19825 dni Hd)-over sodium sul fate

and MS: ESI (+ve) (Method A): 456 (M+H)*, Retention time 11.1 min.
Example 42: [3-(4-benzenesulfonylthiazol-5-ylmethyl)-5-fiuoro-2-

methylindol-1-yllacetic acid

Preparation 42a: 4-benzenesulfonylthiazole-5-carbaldehyde
A mixture of 4-chlorothiazole-5-carbaldehyde (0.15 g), benzenesulfinic
acid sodium sait (0.25 g) and dimethyt sulfoxide (7.0 mL) was stirred at 100°C

for 30 minutes. The mixture was cooled to room temperature, poured onio

icelwater (50 mL) and exiracted with ethyl acetate. The combined organic
extract was washed with saturated aqueous sodium chloride solution and dried
over magnesium sulfate. The solvent was removed under reduced pressure to
afford the fitle compound as a tan oil {0.23 g).

"H NMR (CDCl3): & 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: [3-(4-benzenesuifonylthiazol-5-yimethyl)-5-fluoro-2-methylindol-
1-yllacetic acid methyl ester

A mixture of (5-fluoro-2-methylindol-1-yl)acetic acid methyl ester (0.2 g),
4-benzenesulfonyithiazole-5-carbaldehyde (0.23 g) and 1,2-dichioroethane (7.0




79 concentrated under reduced pressure. The residue was purified by colum
chromat ography on silica gel, eluting with a m xture of cycl ohexane and
di chl oronet hane (1:0 to 0:1 by volune) to afford the title conpound as a
pal e yel | gy sodid9261- 1 9). 1H NVR (CDC13): 64.96 (s, 3thcpbfgpandti on 46b:
3, 4-di chl orol sot hi azol e- 5- car bal dehvdg A m xture of
(3, 4-di chl oroi sot hi azol -5-ypnet hanol (1.1 g), chloroform (150 niL) and
manganese di Qxi.de, (4.7 L edat 406 f of thBthpRIke (2Theni Xt ure was
filtered tngu@thsoélwatseQ%a%@ﬁg@*'%t r_gtg Iﬁ/as rconcent ?at eci_@t(mde ._reduced
pressure t aifabfoacetid heid (D6l elcanthbaritichieroathaae (0 nalg) AR ¢ .@2“‘879 1H NVR
(CDCI3): 8 10,0708l ! ety right. The mixture was cooled to
4- benzenesm'¥t8Fﬁ/‘f—gss§Erﬁ+_‘%?toﬁ%§§f%@¥zelaq{é?§t-ﬁ%g}l%al dehvde .m xture of
3, 4- di chl 0108¢ spidhiliaten @ith-saturiteti dakgeis sedigp hygiogensaskaneta, FRIIAT: acid
sodi um sal t., (0,078 | HhR% fHaisé ¥l diiedl ovesmabhdsiesl at room
g gia4Ss HprE BEbey T o gl ffs :

t enper at ur m Xt ur s diluted with wate gg
extract ed Wwulfitechnt lconmmirated. urides reduasidnp@ssrgani te éﬁ?'i"éﬁ:tpuﬂg@ shed with

sat urat ed agyeous, 30didiYU-AARY Je ARG ANSPiireTor a0l satate andd aqueous

sodi um chl over magnesi um sul fate. The h?;ol vent was
removed undiichisrenhetede (0dsto 4 by waluped to atprd fhe HHR comPYNde?P BWNIBI umn

chr omat ogrjgh% Q% sd't)l ica gel, eluting with a m xture of cycl ohexane and
ethyl acetatd ((8 0 0:1 by volune) to afford the ti %e .compound as a

col ourl ess oi | (MSORS (g¥e) (mmm)(ﬁ)ﬂ(ﬂ\@)"!) sRetegfipnAimes3.d Moy 7 69-7. 75
(m 1H), 8.03-8 - 1$4- fofiylthidZbl-5 R RS-gs o 46gethylindol-

13- (4- benz I9r ra IZnQ C: § e nZQﬂ AT 0L O- 2.

met hvl i ndol 1-¢fadeliaaeidi c aci d net hyl ester The title conpound was
prepared by the i i kiR &S10Ug), NBtrahydrofuran (1.0 mL) and
(5-fluoro-2-net hﬁ'ﬁ@'ﬂﬁ?ﬁ]@i‘ﬁggﬁm ac(l d rrg}t hél,agi%’?r atp‘d| 5 AlUOo-2-_

4- benzenes uviteny103nL ee trsatest [Bi(4Rgneenssulignylthi methyl)-S-TURRR-2-pg)  (4ye)
(Method B): bVt L0 ineityi &S1Br .20 ¢ Bnd Meopsuitiig mixtuigavas

f3-(4- benzewé@&l@%&ﬁ“g?%ﬁﬁ?% soyhi azol - ?_%F: net hvlg-giftldmrﬂg)- Jter

met hvl i ndol stirred atacemitemperityre for 30 miputes, (Thp gnigpre was diluied With water,

[ 3- (4-benze ﬁﬁ# 5 o ﬁ?\lﬂ@ﬁ@de‘i@é&ijcaa kestuid aretdeidifleddy the addition of
fl uoro-2- nethy Hrﬁ%(%ki%ﬁ acetic acjd » t hyl Tﬁster {.0. 06re5ci&}a’te was
t et r ahydr of tui0aM (RWeous hydrochloric acid solution. ing p

coliected by filtration, washed with water and dried to afford the title compound

e resul

as a white solid (0.19 g).

1H NMR (DMSO-de): 5 2.30 (s, 3H), 4.70 (s, 2H), 4.96 (s, 2H), 6.90 (td, J
= 2.5, 9.2 Hz, 1H), 7.08 (dd, J = 2.5, 9.8 Hz, 1H), 7.39 (dd, J=4.4,8.9Hz 1H),
7.66-7.72 (m, 2H), 7.74-7.80 (m, 1H), 8.04-8.09 (m, 2H), 8.39 (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-{pyridine-2-sulfonylithiazol-5-

ylmethyllindol-1 -yl}acetic acid
Q
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80 nL) and 1.0 M aqueous |ithium hydroxide solution (4.0 nL) was stirred
at roomtenperature for 5 mnutes. The m xture was concentrated under
reduced pressure, acidified by the addition of 1.0 M aqueous hydrochloric
aci d solutjan apd.extracted with ethyl acetate. The co&% Sogani ¢
extract was washed w th saturated aqueQus sodi um chloride solution, dried
over magnesium sul fate and concentrate under reduced pressure. The

resi due was , eluting with a

m xture of BER2ME ) ure) to afford the
title conpound aﬁwatméncbmpsuhd dva(sOplﬁﬁﬁreg)by the method of PreparatifvR2aCDCl 3): 5

2.29 3 2 2.5 9.2 He,
1H) (7822 %ﬁ@ﬂgglo{'@hng)aé C@‘?@d{@de ﬁé)"y‘}‘gﬂ‘g%fgﬁgt (S%rflﬁaﬁ 7.71- 7.76
(m 2H), 7.81-7.8ENMR (DIl & 7.848.58Qn(, MH)219p-8.08B(r6. (M 8:34-8139 (MMS: ESI

E NbE %’IO((ZIME; h?ﬁ);g)ﬁ(mﬁbw@ b oL P I0R YiiEsd 4 @{g‘-ﬂ? ghi 1S (+ve)

11- (4- benzepagdldtoRy| | sqtabl aZO|{5~ﬂuMb¥mrhbthW3-54 fdvumnwmmwlazoté-
i ndol-1-vll acettl . , tiqn4ra: f

3- (4- benzen¥&i aeetio G HYREEYR) 1 ) - 5-f | uor o- 2-

met hvl i ndol - 1- y|Tl@§¢ﬁleCcofmbddnd was prepaiegdl by tthe meih@b@hd’rematmnew ed by
t he met hod of, Prepar

usi ng[ 3- (4- H%‘HSér{BgrﬂF? %ﬁfilf%"V&)FH‘%%"Eﬁ'%ﬁ?’ﬁf%* Byd%a %r?f_nge_t?xihn ?"o 2-

met hyl i ndol 43hutdticasmi inetigtesder. V5. ESI (+ve) (NEt hod B): 445 (MtH)s,
Retention tine 3,7

13- (5-benzenesul M&nﬁfl i*"%iﬂﬂ%"‘iéia 499(9%2'3? JRelgniiop nﬁe)S %mm

f1 uor o- 2- mePRaarativtol - 1-48k] ac et{b-dluarpi2imethyi-3-[4-(pyridine-2-sulfonythiazol-5-
ylmethyljindol-1 -yl}acetic acid

The title compound was prepared by the method of Preparation 42¢ using

{5-ﬂuoro-2—methyl-3-[4—(pyridine-2-sulfonyl)thiazol~5-ylmethyl]indo|—1-yl}acetic
acid methyl ester. '

H NMR (DMSO-dg): 8 2.36 (s, 3H), 4.77 (s, 2H), 4.97 (s, 2H), 6.91 (td, J
= 2.5 9.2 Hz, 1H), 7.30 (dd, J = 2.5, 9.9 Hz, 1H), 7.39 (dd, J = 4.4, 8.9 Hz, 1H)
7.76-7.81 (m, 1H), 8.19-8.24 (m, 1H), 8.28 (dt, J = 1.1, 7.9 Hz, 1H), 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: ESI (+ve) (Method B): 448 (M+H)", Retention time 3.3 min.
Example 44: {3-]5-chloro-3-(pyridine-2-sulfonylithiophen-2-ylmethyl]-5-
fluoro-2-methylindol-1-yt}acetic acid

oy
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Preparation 44a: 5-chloro-3-(pyridine-2-sulfonyhthiophene-2-carbaldehyde

The title compound was prepared by the method of Preparation 42a
using 3,5-dichiorothiophene-2-carbaldehyde and pyridine-2-sulfinate sodium

salt.



WO 2009/ 077728PCT/ GB2008/ 004107 81 Preparati on 48a:

5-brono-1- net hyl- 1H i m dazol e- 4- car bal dehyde A m xture of

1- net hyl - 1H i m dazol e- 4- car bal dehyde (0.50 g), Nbr o nosu cci nimd e
(0.89 g) angbbersform (7.0 nL) was heated at refl ux daarcikoismosis7 The

m xture was cooled to 0C, diluted w tH7saturated aqueous sodi um carbonate
solution (10 nL) and extracted with dichl oronet hane. The conbi ned organic
extract was driegqq Quey mgg)e@?um $an(m; eHp 76 @ENdENt7.99 ¢d, Lindet, tRduced

pressure. The residue was purifi_ed cO ongpt ogr aphy on silica gel,
el uting wit hzallbh ﬁtﬁ?r?ez%fmeﬂ'l’lﬂyﬁ@tag @’éﬁﬁgﬂhﬁg{‘ﬁ nmet hane (0:1 to 7:10

by vol une) pa@idtehd tm ti té B5- @mm%dncme-a-swmmtr&mmd 2 @mahyitb: 1H NMVR
(CDC13): 63.70 (5, dH_ 6 (s 9. 89 (s, 1H). Preparation 48b:

5- benzenesullBeiaye = s ar bal dehyde A m xture of
be?rz]egeiltfll_fl nhc ﬁﬁé Q%ﬁ%ﬂntﬁ‘ﬂlugal];%a( Qéré(%ﬁfecgbé)tﬁeeiﬁgagmghmepara’g}n 42% (2.0
nmet hy i m dazol e- 4- car bal de oxi,de

m) was heati§®dBychperipyridiners-syiionyl Wﬂp'éﬁ“ 136%DPIgEN %’?dnﬁéj %oro?

m 2<t ure was rﬁe.rt b%:gg 1\@{) deehél diill netd)i et@nzenesul finic acid sodi um sal t
(0.065 9), and eat ed mcr Oméi‘é?? ﬁ‘d\\xﬁ 'ﬁgeaerﬁ# % Cz}éor 40 m nutes. The
m xture was di| ubd ERl( eél“ﬂ?ﬁhoﬁ 423dMHR o PAMRat2M%nd dried over
magnesi um syrbstrStionT he440| v gp1s-wRsrorE(vgide Rruiifonyltdoshed -2y leetyil6- and t he

resi due was trlturated w th cycl ohexane to afford a yellow solid. The
solid was ¢ -get Wiyl é@aﬁaam shed with cycl ohexane and dried to

afford the titl em@m@u&ﬁpélﬂwm& erepared by theViBethB8lof Prepayatibhvdgbosing) : 251

e TS oot BB S e Rli ry-2grenindl 1

fl uoro-2- mtﬂg&ét;&%i¢.ﬁemblm@{| c acid methyl ester A m xture of

Gl chi of et hane ( 31 OMEXOMSA g0t RaBE ciPed 2teras 8861 BR8LGH & of
5 benzonesul ] Bty e N LAt oA par par gehyde. { & Pa0 A} “ang
1, 2-di chl orJe@ﬁTéﬁé" (3 10), ri§5 (saﬁhgnlshﬁ fé‘gﬂr‘tﬁggﬂ’g?ﬂ e\rél 729. Y room

t enperat ure over mgthtsiande)t(MRthoatA)450 @vorH)2, Retentton tifee1 il xtinir e vvas d| | ut ed
wi t h di chl or onet hane, was d hydr ogen
carbonate sol uti &SRS ¢ avﬁr*}é@‘% H%J ‘Z} @éﬁ S‘g%g?éﬁ stﬁe QZ?@‘. dge The
sol vent was ggimmed4sngs 3-bedzl§n£éuo : 2odimadtey IAGHE i
col um chr ormat ogr qn lhea g el uting V\Athamxture of ethyl
acetate and Qﬂlﬁgﬁ!ﬂ&%’éﬂfMo 2:5 by volune) to afford the title
conpound as a ymw oil (0.027 g). WD 2009/077728PCT/ GB2008/ 004107 82

MS: ESI (+ve) ( od B): 456 (MtH)+ , Retention tine 3.5 mn. Preparation
48d: 13- (5 benzengs‘»ﬂfonyl 1-met hy1l- 1Hi m dazol - 4-yl met hVl) - 5-

Preparation 45a: 3-benzenesuifonyl-5-chlorothiophene-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).



A m xture of [3-(5-benzenesul fonyl-1-nethyl-1H i m dazol -4-yl met hyl)-5-
fluoro-2-nethylindol-1-yl]acetic acid nethyl ester (0.027 g), nethanol

(3.0 nL) and 1.0 M aqueous sodi um hydroxi de solution (0.12 nL) was stirred
at roomteﬁp%o% g& for 1 hour. The mixture was treat gryés200s/004107
tetrahydrofuran (1.0 nL) and 1.0 M agggous sodi um hydroxi de solution (0.24
m.), and stirred at roomtenperature for 4 hours and then at 40C for 30

m nutes. Thg ni ?&tn ﬁq;5 B&Rahe B a8 erd-yhme efiuarse?-aci di f i ed
by the addi aqueous ydrochloric acid solution. The resulting
preci pi t at emathy paiicts Igste&5n, washed with water and dried to

afford the t|t| : i bra §,@H| (H& Bhethag) of PreparationR
MO d6) - 5 2. g%r&‘e?fm@lae paéndium.s 3 sy

9 H,

6 78- 6 85( msing) 3bpnze1$u(ﬁonvb5-ch&fﬁh'°lﬂ_%ﬁ@ ?ﬁa’bgé&hy‘}? 3"1”"( d@ f‘“ﬁ’“’g 4.5, 8.9

Hz, 4L r@éthléiﬁer(m 1|'|) 7.71-7.75 (m 1H), 7.85 (d,
A, ﬁ'% Gimdp- e %ﬁc’a"’ﬁ 2 ORI MG, ESl (+ve) (Method
A) 440 (M+H)+ MﬁeEﬁh@weh(Mqth@'@ 292 {MHH\ERe fion Y01 Y hod B): 442
(MtH) + Reb?é},d Rt A4 [3.(3bBhAeneBilRngid-cbrolfisiheds2-yimethyl)-5dtuopeRinds  of
the invention e tested using the follow ng biological test nethod to
determ ne tmjﬂnﬂﬂiﬂﬂmgpl ace PGD2 fromthe CRTH2 receptor. CRTH2

Radi ol i gand Bi nd‘Tl' i Sipound was'Bi'@pafr@d: tr@rméthﬁtdbﬂgreaaﬁaayn #2c ysindf ormed in

a final volune of 200 pL binding % W%%E QH@j@O]rrn\/lEDTA 10

mM manganes &- &D@TZEE%SUWQ"SG@/G@S& f hy Cbral s bt Bi osci ences

UK Ltd). Li ggé].%ﬁ g&gn@g dsfen assay buffer contai ning a constant anount of
une

DVBO | 1 asay bufi w%‘&’éﬁ%&%&‘%‘éﬁ& W ehehie 2o 8ot M S0 ou o

unl abel ed P@ f 9@4 HU@gidem&rz'emaHﬂ ARy JoHEY) J eel 4, aeHbr tes (3.5
pPg) expressi ng - t EI& recN?tor are_ing é)at e%é_wth 1.5 ng wheatgerm
aggl utini n SHB-BEAGS, A 7B P &t am Bi osci ences UK Lt d)

and the m xture |M§Lg@t(.e@)f(lqéth§d m(mmbmtémmmmwemlﬂound [ 3HFPGD2
i s detected usi nm? M'cr obet a 200%77&%%/ 3;820#)%%94107 83 TRI LUX
liquid scintill atM®ESétie) dMethed Bl 418 ) 'value is

det erm ned Lsidihia 45: R9l(BoefiebbsRARD chibris othiarollSpll meti1v-54lutron

sem -1 og corfpound driution series. 1C50 calculations are performed using
Excel and Xgmgﬂgﬂdwsﬁﬂ&m his value is used to determine a K val ue

for the test coppound using the Cheng-Prusoff equation. GIPyS Functi onal
Assay -@ PDS Assay is performed in a final volune of 200 nL assay
buf fer (20 mv| HEPES pH 7.4, 10 mM MyCl2, 100 nM NaCl, 10 pg/ni saponin).
DMSO concentrati onsIa‘t e kept constant at 1% by vol ume. Human enbryonic

ki dney (HEK)rcel |l {mefrbranes (3.5 pg) expressing the CRTH2 receptor are

i ncubated wit conpounds for 15 min at 30C prior to addition of PGD2
(30 nM final nterati on) and GIP (10 pMfinal concentration). The assay
solutions are then hncubat ed for 30 m nutes at 30C, followed by addition
of [35S]- GTPyS(OlanlnI a;l'eassay plate is than
shaken and i RiepBeatian 463, (34-qy arly, SPA beads (Amersham

Bi osci ences, UK Rhﬁxtamm|ohioimgtamam-5aatboayhooamd)(2 Q ghangjlale@ne and t he

| at e shak d t
Pent i fuged @0 mbbwss veeeonfl iyl Hiide @ FRfend “ﬁﬁ%@f@%‘%‘%&l s
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formula (1), or a pharmaceutically acceptable salt thereof: x-Ar2 Ar

SUEI)_V\Ce_rel n Xis 21502 or *-SM2NR3- wherein the bond marked with an

asterisk i to Arl; Rl is hydrogen, fluoro, CF3; R2

S hydroge é“?@?r:)o or chl oro 10R3 i gghydrogen, Ci- Co%%ﬁﬂ?s%hm ’

fCE%OCZ](C:ycI oa: kqu I Arl is a 5- or 6-nenbered heteroaryl group sel ected
m furanyl ol I
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fluoro, cycl’ Cl- C4al kyl') or Cl-Coal k th
| att er yellow solld (. 1 g) y) ©

TH NMR (CDCly): & 4.96 (s, 2H).
Preparation 46b: 3,4-dichloroisothiazole-5-carbaldehyde

A mixture of (3,4-dichioroisothiazol-5-yl)methanol (1.1 g), chloroform (150
mL) and manganese dioxide (4.7 g) was stirred at 40°C for 20 hours. The
mixture was filtered through Celite and the filtrate was concentrated under
reduced pressure to afford the title compound as a yellow solid (0.62 g).

"H NMR (CDCly): 8 10.07 (s, 1H).
Preparation 46¢: 4-benzenesulfonyl-3-chloroisothiazole-5-carbaldehyde

A mixture of 3 4-dichloroisothiazole-5-carbaidehyde (0.087 g),
benzenesulfinic acid sodium salt (0.078 g) and dimethy! sulfoxide (3.0 mL) was

stirred at room temperature for 3.5 hours. The mixture was diluted with water
and extracted with ethyl acetate. The combined organic extract was washed
with saturated aqueous sodium hydrogen carbonate solution and saturated
aqueous sodium chloride solution and dried over magnesium sulfate. The
solvent was removed under reduced pressure and the residue was purified by
column chromatography on silica gel, eluting with a mixiure of cyclohexane and
ethyl acetate (1:0 to 0:1 by volume) to afford the title compound as a colourless
oil (0.093 g).

H NMR (CDCly): & 7.61-7.65 (m, 2H), 7.68-7.75 (m, 1H), 8.03-8.07 (m,
2H), 10.76 (s, 1H).
Preparation 46d: [3-(4-benzenesulfonyl-3-chloroisothiazol-5-yimethyl)-5-fluore-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 47¢: [3-(4-benzenesulfonyl-3-chioroisothiazol-5-ylmethyl)-5-fluoro-2-

methvlindol-1-yllacetic acid
A  mixture of [3~(4—benzgnesulfonyl-a-chIoroisothiazol-5-ylmethyl)—5—

fluoro-2-methylindol-1-yllacetic acid methyl ester (0.065 g), tetrahydrofuran (20



two groups being optionally substituted by one or nore fluoro atons; and
Ar2 is a 5- or 6-nenbered heteroaryl group selected from pyrrolyl,
furanyl, thienyl, oxazolyl, thiazolyl, imdazolyl, pyrazolyl, isoxazolyl,

I sot hi azol\w) ‘ﬁM%'} gd nyl , yri dazi nyl, pyrimdinyl and R%‘ﬁf?ﬁgﬁ%doaw’f‘her ein
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(1:19 to 19:1 by volume) to afford the title compound as a white solid (0 050 g).
'"H NMR (CDCly): & 2.29 (s, 3H), 4.76 (s, 2H), 4.97 (s, 2H), 6.91-6.96 (dt,
J =25, 9.2 Hz, 1H), 7.22-7.26 (dd, J = 2.5, 9.8 Hz, 1H), 7.42-7.45 (m, 1H), 7.71-
7.76 (m, 2H), 7.81-7.85 (m, 1H), 8.18-8.20 (m, 2H), 13.5 (br s, 1H).
MS: ESI (+ve) (Method A). 479 (M+H)", Retention time 11.5 min.
MS: ESi (+ve) (Method B): 479 (M+H)’*, Retention time 3.9 min.

Example 47: [3-(4-ben_zenesulfonylisothiazol-s-vlmﬂvl)-s-ﬂuoro-z-methvl :

indol-1-yi]acetic acid

Preparation 47a: f3—(4—benzenesulfonvlisothiazol-5-vlmethvl)-s-fluoro—2-

methylindol-1-yllacetic acid

The title compound was prepared by the method of Preparation 18a
using ' [3-(4-benzenesulfonyl—3—ch1oroisothiazol-5-ylmethy1)—5-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-1H-imidazol-4-ylmethyl)-5-

fluoro-2-methyl-indol-1-yilacetic acid




6. A conpound as claimed in any of the preceding clains wherein Arl is
5selected fromthienyl, pyridinyl, pyrimdinyl, thiazolyl, isothiazolyl

and imdazolyl. 7. A conmpound as clained in any of the preceding clains
wher ei n WReH by A 2 1S sel ected fromthienyl, pyridiggtheazanfosior
pyrimdinyl. 8. A conpound as clainedjin any of the preceding clains

wherei n optional substituents in Arl and Ar2 are selected from chloro,

fluoro, - CNoapd fIEh Btk 5-h0ind SAERAHREinSerbleal BRlaiiBnleni m 1, sel ect ed

from
{5-f1 uor o- 2- et hix1-rGABre t bf opimﬂod AHgmidaspiect-earbpdevde- PR8t 191 1M ndol - 1-

yl }acetic a
{5-fl uoro- Zghg?%uic'glﬂde( {)0 and Ioroform %75 tn-kllLi)oN se%eaé?d atn%e{l lkl])ilr?lrlzndol -
yl }aceti c abours. The mixture was cooled to 0°C, diluted with saturated aqueous sodium

LS{5- T uor 0 2z (ol HoR 1Pt bh@@kddidt AN BRNRroheRAre neZedmiied T ndol- 1-

yl }acetic a
{5-f | uor o- 2-organivy extBars - wasy diigd myer-reagnesiHl prlfate pARdncencentraled MR dol - 1-
ylyacetic agifl eq pressure. The residue was purified by column chromatography on

silica gel, eluting with a mixture of ethyl acetate and dichloromethane (0:1 to
7:10 by volume) to afford the title compound as a white solid (0.37 g).

1H NMR (CDClg): & 3.70 (s, 3H), 7.66 (s, 1H), 9.89 (s, 1H).
Preparation 48b: 5-benzenesulfonyl-1-methyl-1H-imidazole-4-carbaldehyde

A mixture of benzenesulfinic acid sodium salt (0.065 g), 5-bromo-1-
methy!-1H-imidazole-4-carbaldehyde (0.037 g) and dimethyl sulfoxide (2.0 mi)
was heated by microwave irradiation at 180°C for 10 minutes. The mixiure was
treated with additional benzenesulfinic acid sodium salt (0.065 g), and heated by
microwave irradiation at 180°C for 40 minutes. The mixture was diluted with
ethyl acetate, washed with water and dried over magnesium sulfate. The
solvent was removed under reduced pressure and the residue was triturated
with cyclohexane to afford a yellow solid. The solid was collected by filtration,
washed with cyclohexane and dried to afford the title compound (0.030 g).

MS: ESI (+ve) (Method B): 251 (M+H)", Retention time 2.7 min.
Preparation _ 48c:  [3-(5-benzenesulfonyl-1-methyl-1H-imidazol-4-yimethyi)-5-

fluoro-2-methylindol-1-yllacetic acid methyl ester

A mixture of triethylsilane (0.17 g), trifluoroacetic acid (0.10 g) and 1,2-
dichloroethane (5.0 mL) at -5°C was treated dropwise with a mixture of (3-fluoro-
2-methylindoi-1-yl)acetic acid methyl ester (0.022 g), 5-benzenesulfonyl-1-
methyl-1H-imidazole-4-carbaldehyde (0.030 g) and 1,2-dichloroethane (3.0 mi),
and the resulting mixture was stirred at room temperature overnight and then at
45°C for 2 hours. The mixture 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 9). '



{5-chl oro- 2- net hy1- 313- (pyri di ne- 2- sul f onyQ hi ophen- 2-yl net hyl ] i ndol -
20yl }acetic acid

{5-fluoro-2-nethyl-345-(pyridi ne-2-sul fonyQ hi azol - 4-yl et hyl | i ndol -
yl}acetic

(5-fluoro- ‘gsr%g(ﬁq 7172%45 met hyl - 3- (pyri dj;ne- 2- sul f onyl )t%CT/GWOOmf“m
yl met hyl ] i ndol -1-yl }acetic acid

25(5. 1 oro: 2 el kP aofémga B o ﬁ?“ﬁ%ﬂt.@ﬁ%e% yhffpt hy! 1i ndol - 1-

yl }acetic aC| d
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t hereof. 30 inclaiml, whichis
{5-fl uoro-2- rret hx1m@d®e of [3-(5-benzenesulfonyl-1 methyl 1H-imidazol- 4—ylmethyi)—5—
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phar maceuti cally acc ereo ceutl ca conposition
conpri si ng anddrﬂ)MlﬂdUwSc?pcailerddedeﬁObﬂlOU H@wrmb)ewaﬁgtlr@chahmoand a
phar maceut i ?&%Aéfaﬁfe%%aﬁdlﬁ. Cﬁ{errjn&fure was treated with tetrahydrofuran (1.0 mL)
and 1.0 M aqueous sodium hydroxide solution {0.24 mL), and stirred at room
temperature for 4 hours and then at 40°C for 30 minutes. The mixture was
concentrated under reduced pressure and acidified by the addition of 1.0 M
aqueous hydrochloric acid solution. The resuiting precipitate was collected by
filtration, washed with water and dried to afford the titie compound as a white
solid (0.024 g).
H NMR (DMSO-dg): 8 2.36 (s, 3H), 3.62 (s, 3H), 4.26 (s, 2H), 4.94 (s,
2H), 6.78-6.85 (m, 1H), 7.26 (dd, J = 2.6, 10.9 Hz, 1H), 7.31 (dd, J = 4.5, 8.9 Hz,
1H), 7.50-7.56 (m, 2H), 7.63-7.68 (m, 1H), 7.71-7.75 (m, 1H), 7.85 (d, J = 1.1
Hz, 1H), 7.81 (s, 1H), 12.99 (br s, 1H).
MS: ESI (+ve) (Method A): 440 (M+H)" , Retention time 9.3 min.
MS: ESI (+ve) (Method B): 442 (M+H)" , Retention time 3.5 min.
Biological Methods
Compounds of the invention were tested using the following biological
test method to determine their ability to displace PGD; from the CRTH2
receptor.
CRTH2 Radioligand Binding Assay
The receptor binding assay is performed in a final volume of 200 uL
binding buffer [10 mM BES (pH 7.4), 1 mM EDTA, 10 mM manganese chloride,
0.01% BSA] and 1 nM [PH]-PGD, {Amersham Biosciences UK Ltd). Ligands are

added in assay buffer containing a constant amount of DMSO (1% by volume).

Total binding is determined using 1% by volume of DMSO in assay buffer and
non-specific binding is determined using 10 yM of unlabeled PGD; (Sigma).
Human embryonic kidney (HEK) cell membranes (3.5 ug) 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 ESH]-PGDZ is detected using a Microbeta



Anmended Sheets 86 12. A conpound as clainmed in any of clains 1 to 10, for
the treatnment of asthma, chronic obstructive pul nonary di sease, rhinitis,
allergic airway syndrome, or allergic rhinobronchitis. 13. A conmpound as

cl ai nred i%@?%w .}‘77208I aims 1 to 10, for the treatnent ofy hdsRedi§, atopic
and non-atopic dermatitis, Crohn's diggase, ulcerative colitis, or
irritabl e bowel disease.

TRILUX fiquid scintillation counter (Perkin Elmer). Compound ICs, value is
determined using a 6-point dose response curve in duplicate with a semi-log
compound dilution series. ICsp calculations are performed using Excel and XLfit
(Microsoft), and this value is used to determine a K; value for the test compound
using the Cheng-Prusoff equation.
GTPyS Functional Assay

The GTPOS Assay is performed in a final volume of 200 mL assay buffer
(20 mM HEPES pH 7.4, 10 mM MgCl,, 100 mM NaCl, 10 pg/mL saponin).
DMSO concentrations are kept constant at 1% by volume. Human embryonic

kidney (HEK) cell membranes (3.5 ug) expressing the CRTH2 receptor are
incubated with the compounds for 15 min at 30°C prior to addition of PGD,
(30 nM final concentration) and GTP (10 uM final concentration). The assay
solutions are then incubated for 30 minutes at 30°C, followed by addition of [*°S]-
GTPyS (0.1 nM final concentration). The assay plate is than shaken and
incubated for 5 minutes at 30°C. Finally, SPA beads (Amersham Biosciences,
UK) are added to a final concentration of 1.5 mg/well and the plate shaken and
incubated for 30 minute at 30°C. The sealed plate is centrifuged at 1000 g for
10mins at 30°C and the bound [**S]-GTPyS is detected on Microbeta scintillation
counter (Perkin Elmer). Compound ICs, value is determined using a 6-point
dose response curve in duplicate with a semi-log compound dilution series. 1Cs
calculations are performed using Excel and XLfit (Microsoft), and this value is
used to determine a Ki value for the test compound using the Cheng-Prusoff
equation.’

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 pM 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.
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Claims:
1. A compound that is an indole derivative of formula (I), or a

pharmaceutically acceptable salt thereof:

),(—-l"\r2

()
wherein X is -SO»- or *-SO,NR®’- wherein the bond marked with an asterisk is
attached to Ar’;

R'is hydrogen, fluoro, chloro, CN or CFs;

R? is hydrogen, fluoro or chioro;

R? is hydrogen, C-Cgalky) or C3-Ccycloalkyl;

Ar' is a 5- or 8-membered heteroaryl group selected from furanyl, thienyl,
oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, pyridinyl,
pyridazinyl, pyrimidinyl and pyrazinyl, wherein the phenyl or heteroaryl groups
are optionally substituted by one or more substituents independently selected
from fluoro, chloro, CN, Cs-Crcycloalkyl, -O(C-Caalkyl) or C4-Csalkyl, the latter
two groups being optionally substituted by one or more fluoro atoms; and

Ar? is a 5- or 6-membered heteroaryl group selected from pyrrolyl,
furanyl, thienyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyi, isoxazolyl, isothiazolyl,
pyridinyl, pyridazinyl, pyrimidinyl and pyrazinyl, wherein the phenyl or heteroaryl
groups are optionally substituted by one or more substituents independently
selected from fluoro, chloro, CN, C;-Crecycloalkyl, -O(C4-Caalkyl) or Ci-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".

4. A compound as claimed in any of the preceding claims wherein the
radical Ar*SO»- or A’N(R*SO,- is in the meta- or para-position of the ring Ar'
relative to the point of attachment of Ar' to the rest of the molecule.
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5. A compound as claimed in any of claims 1 to 3 wherein the radical
APS0,- or ArN(R*SO,- is 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
selected from thienyl, pyridinyl, pyrimidinyl, thiazolyl, isothiazolyl and imidazoiyl.
7. A compound as claimed in any of the preceding claims wherein when ring
Ar? is selected from thienyl, pyridinyl, and pyrimidinyl.
8. 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.
9, A compound as claimed in claim 1, selected from
{5-flucro-2-methyl-3-[3-(thiophene-2-sulfonyl)thiophen-2-yimethyl]indol-1-
yi}acetic acid
{5-fluoro-2-methyl-3-[3-(pyridine-2-sulfonyl}thiophen-2-ylmethyl]indol-1-
yl}acetic acid
{5-fluoro-3-[3-(pyridine-3-sulfonyl)thiophen-2-ylmethyl]-2-methylindol-1-
yl}acetic acid
{5-flucro-2-methyl-3-[3-(pyridine-4-sulfonylhthiophen-2-ylmethyljindol-1-
yl}acetic acid
{5-chloro-2-methyl-3-[3-(pyridine-2-sulfonyl)thiophen-2-ylmethyl]indol-1-
yi}acetic acid
{5-fluoro-2-methyl-3-[5-{pyridine-2-sulfonyi)thiazol-4-yimethyllindo!-1-
yl}acetic acid
{5-fluoro-2-methyl-3-[5-methyl-3-(pyridine-2-sulfonyl)thiophen-2-
yimethyl]indol-1-yl}acetic acid
{5-flucro-2-methyl-3-[4-(pyridine-2-sulfonyl)thiazol-5-yImethyl]indol-1-
yl}acetic acid
{3-[5-chloro-3-(pyridine-2-sulfonyl)thiophen-2-ylmethyl]-5-fluoro-2-
methylindol-1-yi}acetic acid
and pharmaceutically acceptable salts thereof.
10. A compound as claimed in claim 1, which is {5-fluoro-2-methyl-3-[3-
(pyridine-2-sulfonyl)thiophen-2-yImethyl)indol-1-yljacetic acid or a
pharmaceutically acceptable salt thereof.
11. A pharmaceutical composition comprising a compound as claimed in any

of the preceding claims and a pharmaceutically acceptable carrier.
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12. A compound as claimed in any of claims 1 to 10, for the treatment of
asthma, chronic obstructive pulmonary disease, rhinitis, allergic airway
syndrome, or allergic rhinobronchitis.
13. A compound as claimed in any of claims 1 to 10, for the treatment of
psoriasis, atopic and non-atopic dermatitis, Crohn's disease, ulcerative colitis, or

irritable bowel disease.



