29 NOV 2006 WO 03/101961 Novel substituted indoles The present invention
relates to substituted i ndol es useful as pharnaceutical conpounds for
treating respiratory disorders, pharmaceutical conpositions containping
them and s processes for their preparation. EPA 1 170 594 Hi

met hods for @dBahdgntification of conmpounds useful for the treatnent of
di sease states nediated by prostaglandin D2, a |ligand for orphan receptor
CRTh2. GB 1356834 discloses a series of conpounds said to possess
anti-inflammtory, 10 anal gesic and antipyretic activity. It has now
surprisingly been found that certain indole acetic acids are active at
the CRTh2 receptor, and as dovdmgelijulehindolas e expected to be potentially
useful for the treatnent of various respiratory di seases, including asthma
and COPD. 15 In a first aspect the invention therefore provides a
conpound Té¢ pressriinyention jelatss tossubssiiedrindalesnisatillas phaamereicalompeiaids or sol vate

t her eof . ferGekiiy rE3piRdory isReiers) phitndGsutibdl coip B ilioRlcohta mﬂﬁ@ieggﬁm hal ogen, CN,
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15 In a first aspect the invention therefore provides a compound of formula (I) or a
pharmaceutically acceptable salt or solvate thereof:
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) in which

R! is hydrogen, halogen, CN, nitro, SO;R?, OH, OR?, S(O)xR*, SO,NR’R®, CONR’RS,
NR°RS, aryl (optionally substituted by chlorine or fluorine), C;-Cs alkenyl, C;-Cs alkynyl

25 or Cy¢alkyl, the latter three groups being optionally substituted by one or more
substituents independently selected from halogen, OR® and NR’R’, S(O),R” where x is 0,1
or2;

R? is hydrogen, halogen, CN, SO;R* or CONR’R’, CHOH, CH,OR" or C;.7alkyl, the latter
3  group being optionally substituted by one or more substituents independently selected from
halogen atoms, OR® and NR°R®, S(O)xR7 wherexis 0, 1 or 2;



i ndependently sel ected from hydrogen, halogen, CN, nitro, OH SO02R4, OR4,
SR, SOR4, S02NR5R6, CONRSR6, NR5R6, NHCOR4, NHSO2R4, NHCO2R4, NR7S02R4,
NR7CO2R4, C2-C6 al kenyl, C2-C6 al kynyl, Cl -6 alkyl, the t ﬂgq 26ee
groups being optionally substituted s by one or nore subs it Uent's

i ndependent{m Egjg;ﬁt ed from hal ogen atons, ORB and NR5R6, S(O, 1R7 where
X 0,1 or 2; represents aryl, heteroaryl or Cl-6al kyl all of which
may be optionally substituted by @ne or nore substituents independently
sel ected from hal ogen atons, aryl, heteroaryl, to OR10, OH NRL1R12,

S(O) KR13 (where x 0,1 or 2), CONR14R's, NRI 4CCR15 SCaNR14Ri 5,

NRglngDZ lFii-;ﬁs arﬁ\&r h@ﬂefoaled eaEﬁomﬂcth@o tod H%ﬁ&ﬁﬁ%édkb bﬁ@&eﬁ&?aubm&eﬁar oge]p 3}1 omh
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may be JptP ¢|fe]§ﬁ5‘§§??§¥%ﬁﬁwa@’ﬁ@ W'ﬁ% ed}:[écgg gﬁ M@r ndependent ly
sel ect ecBQ: N8RS hQDUQeRI NRAFTENHEORS, NHSBR A NHOGRY NRSSO:REDREC NR14COR15,
SPZMAfRJ%F]C Mﬁéﬁﬁ Cﬂd%ﬁ&%ﬁe%rs%%ﬂm@bé@g@h&ﬁﬂyw%?u&@? gl trogen
atomto whic e ate
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0, S(O 1S£ﬁhReW1RertX60,ﬂ ®we; 2, NR 6, and itself optionally substituted by
Cl-3 alkyl; R7 and R13 |ndependently represent a Cl-C6, alkyl, an aryl or
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subst i t (Po@er |more REistiyes indapenrds pgep [atogis, 3y lhetesrasy group
(opt ilwnadRs, cnumllnlﬁisecobxm‘;‘r(me&geml or anRWCORP,sozm‘ZR”,RM R15,

|na)epen td (y tse@ﬁe[ﬁ?gts a hydrogen atom Cl1-C6 alkyl, an aryl or a
het’er oary gr oup (alT ’of which may be opti onaIIy substl tuted by hal ogen 30

atons) ; and R16 is hydrogen, Cl-4 al kyl, -COCl-C4 al kyl, COYCl - C4al kyl
where YR m@R&mdmdmﬂmmsedmhydmenMgmMﬂkﬂgl'qudﬂmg:earymrd R2 is methyl,
tpe?hRshbﬁr f@elﬁﬁe}&e@wmchna Be b | @@osuMQd% /oﬂé)c;r%t 3d I'n thlekC?nt ext
o er C es g€ ated, an al kyl or
al kefy] E%E’@ 3 hY( %ﬁ“l@é‘ﬁ WR %@‘2@ *tuent group may be

| i near, rCOB Vil ORRS’; QNemVD or napht hyl .
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R’ and R together with the nitrogen atom to which they are attached can form a 3-8
membered saturated heterocylic ring optionally containing one or more atoms selected
20 from O, S(O)xwherex=0,1 or 2, NRM, and itself optionally substituted by Ci-3 alkyl;

R” and R™ independently represent a C;-Cé, alkyl, an aryl or a heteroaryl group, all of
which may be optionally substituted by halogen atoms;

) /) 25 R® represents a hydrogen atom, C(O)R®, Cy-C alkyl (optionally substituted by halogen
h atoms or aryl) an aryl or a heteroaryl group (optionally substituted by halogen);

each of R’ R'’, R", R"%, R™, RY, independently represents a hydrogen atom, C;-Cg alkyl,
an aryl or a heteroaryl group (all of which may be opuonally substituted by halogen
3z atoms); and
R!S is hydrogen, Cy-4 alkyl, -COC;-C, alkyl, COYC)-Caalkyl where Y is O or NR’,
» provided that when R is hydrogen and R? is methyl, then R’ is not 2-nitrophenyl.



Heteroaryl is defined as a 5-7 nenbered aromatic ring or can be 6,6- or
6, 5-fused bicyclic each ring containing one or nore heteroatons sel ected
fromN, S and 0. Exanples include pyridine, pyriidine, thj gzm)b},mﬁﬁazol e,
pyrazol e, imdazole, furan, isoxazole, to pyrrole, isothiazole and
azul ene, napho beydoissi ndene, qui noline, isoquinoline, indole, J
i ndol i zi ne, benzo[ b] fur an, benzo[ b] t hi ophene, 1H i ndazol e, benzi m dazol e,
benzt hi azol e, 1, 2benzi sot hi azol e, benzoxazol e, purine, 4H quinoli zine,
ci nol i ne, phthal azine, quinazoline, quinoxaline, 1,8-naphthyridine,
pteridine, quinolone. is Heterocyclic rings as defined for R5 and R6 neans
sat ur at eth thetoateatyfdhesesestsparificaion] m:d:dsmtherwme igdivated, ae alkyhiralkenybhol i ne,
azetidin | i azine. The
term al k uﬁ@aﬂ%ﬁ@r %neln%?eﬁgg asgirsﬁﬁe %gkpgnre%g?n@h@ﬁdes strai ght
chai n, bFﬂ‘F”dﬁ"hed 20 or cyclic alkyl groups Preferably Rl is hydrogen,
hal ogen, nitro, NR4ARS5, nitrile, S02R4, SO02NTR5R6, Ove, aryl, CO2Rsor Cl.6
al kyl sWhixg) i BR¥nyP6r fBhth gnal |y substituted by one ornore substituents
|ndependently sél ect ed rom hal ogen atons, OR and NR8R9, S(O .R where X

0O, 1 or 2. 25 More than one R1 substltuent can be present and these can
be the sHeteroanyl id idéfinsd e 3-7 metsbereparemeticalyig pr @b be §,6a0n4,5-fisgddhicygén, et hyl |
g glzﬁi 0I kéa}cg ﬁﬁg)eon&hrhﬁg dr@ or Mbre h&erobcgﬁﬁ%tlecte@(i@mN I@R4B, ERiHy ﬁEs ;\IR4I\R£ t

a o substitute S

pref er abﬁxﬂéll Eﬁ s 1"Ln ‘%i eh%yﬁaﬁog 'gﬁ? l%%"?li"dﬁ?ﬁ%zogrsodo nitrile,

S de, mle ispthiagele and @@mh@ nglgmwp dwinoljrey isparinoline, fsolsy esent at any
sui tabl einpeliide] iRzaPbi firle binaefblidophifty 1H-hedlE batinidizbe, fhzBaaip(s) are (is)
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preferab‘ﬂ‘yﬂ’ﬁ@ﬂ?ﬂmn% 9"3 na?btéyn% US’]“T%S‘H&OIQPE Suitably Rs is phenyl or
het eroaryl . Suitable heteroaryl groups includes a 6,6- or 6,5-fused
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from ni t pipgeaime. oxygen or sul phur. 5 Exanpl es of suitable heteroaryl groups
i nclude pyridine, pyrimdine, thiazole, oxazole,

The term alkyl, whether alone or as part of another group, includes straight chain, branched
20  or cyclic alkyl groups.

=l

Preferably R! is hydrogen, halogen, nitro, NR‘R?, nitrile, SO,R?, SO,NR’RS, OMe, aryl,
CO;R%0r Cr¢ alkyl which may be optionally substituted by one ormore substituents
independently selected from halogen atoms, OR® and NR®R®, S(O):R” where x=0, 1 or 2.
: ) 25 More than one R! substituent can be present and these can be the same or different.
More preferably Rlis aryl, hydrogen, methyl, chloro, fluoro, nitrile, nitro, bromo, iodo,
SO.Me, SO:Et, NR'R®, SO,N-alkyl,, alkyl (optionally substituted by fluorine atoms)
Most preferably R! is hydrogen, methyl, phenyl, chloro, fluoro, iodo, nitrile, SO.Me, CF3,
nitrile. ‘
30
The R' group or grouf)s can be present at any suitable position on the indole ring,
preferably the R! group(s) are (is) at the 4 and (or) 5-position. Preferably the number of '
substintents R' other than hydrogen is 1 or 2.

35 Preferably R?is C,.¢alkyl, more preferably methyl.



pyrazol e, imdazole, furan, isoxazole, pyrrole, isothiazole and azul ene,
napht hyl, indene, quinoline, isoquinoline, indole, indolizine,

benzo[ b] furan, benzo[b]thiophene, 1Hindazole, benzi MAgNQE, 211[16

benzt hi azol e, benzoxazol e, purine, 4H quinolizine, cinnoline, phthalazine,
10 qui nazol ﬁ% “%}g noxal i ne, 1, 8-naphthyridine, ptridine, indole,

1, 2-benzi sothiazo & and qui nol one. Preferably R3 is quinolyl, phenyl or
t hi azol e, each of which can be subsjituted as defined above. Mre
preferably R3 is phenyl or quinolyl, each of which can be substituted as
i s defined above. The R3 group may be substituted by one or nore

substi t B or cyano.
More prefe %%F gg;he subgﬁé en seé%lﬁhﬁ%kgﬂegrﬂ%%ﬂﬁ%ad%ﬁ%?ﬁ%h nmet hyl ,

et hyl , @%h%ﬁgvmahwsﬁws ontipnally cqniairing et dhibEes Petersitonss selected pr ef er abl v,
subst i t ufieoiih Sitrogen, derg@r e Swpiiur,am a Sty 7ammlabdddneqamsycﬂm €ing afntaiiingRMegr oup. Most
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4-posi t i's a heteroc aton(s) can be present at any

~position in the ring. 25 Pref erred corrpounds of the invention include:
3-[(4- ctﬂmphheﬁ'syitaﬁidfﬁem}-eaﬂyl grodpmietlindel pytidine, pyiirhidine ahietdle; oezbld,

(2- ¢ ﬁimﬁaﬂégé %&E}?Mazua'ﬁhol% othias R azd]éﬁ"e'ﬂ&gﬁq:; @éﬁ@t' ¢ acid;
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3- [ ( 3- f Iheozinjsiazods; bynzthiagdle,bedzodaavis; pryine,|4H-quidddiking, cmelinecph&mladme
3-[(4re c%%lﬂaﬂﬁﬁé\ hinbXHliad, 1 2-mapkth pPRdRY pterddihel AL, 1 2-1RE8 diBaR Ald

3&2 ch orﬁghe)r?yl ) t hi o] 2, g di rretKI{/I -1 Hindol Z1-acetic acid;

314 2, 5-HWCRPSr ophenyl )t hi o] - 2, 5- di met hyl -1 H-i ndol - 1- acet i ¢ aci d:
3-[(4-fluorophenyl)thio]-2,5- dr met hyl -1 Hi ndol -1-acetic acid; 35

g %(4 cmra&@blilRl’r&tdnmbgn@n@warhmaz]oiezeaﬁh dﬁﬂﬁéﬂ't)éh’ob ktbbtitated ad defiged | C aci d

o 5050 Sl R g B ik et © el 2 ¢
5- chior slefngd@hoven| or ophenyl )t hi 0] - 6- cyan- 2- met hyl -1 H-i ndol e-1-aceti ¢ aci d:
3-[(4-chl orophenyl )thio]-4-(ethylsul fonyl)-7-nmethoxy-2-nethyl-I1Hindole-|-

acetic ;be substitute lzy one or  more substituents Fom halogen methoxy,

I?)ng(frfdglh Oégfy_ar orep fcrargl ML S anR rreurggné/ 2-met hyl -

4-chl or @hl@npf( mc&!lyl, gﬁh}ﬂpiﬂ@n%y’,l teithoky, SOale Hyjfludrdsmdtind of syl - aceti ¢ aci d
20  Preferably, substituents can be present on any suitable position of an R? group. Most

preferably when R? is phenyl the substituents are present at the 4-position.
When R? is a heterocycle, heteroatom(s) can be present at any position in the ring.

) 25 Preferred cormnpounds of the invention include:

”' ' 3-[(4-chlorophenyl)thio]-2,5-dimethyl-1 H-indol-1-acetic acid;
3-[(2-chloro—4—ﬂuor0phcny1)fhio]-2,S-dimcthyl-IH-indol-l-acetic acid;
3-[(3-chloro-4-fluorophenyl)thio]-2,5-dimethyl-1H-indol-1-acetic acid;
3-[(2-methoxyphenyl)thio]-2,5-dimethyl-1H-indol-1-acetic acid;

30  3-[(3-fluorophenyl)thio]-2,5-dimethyl-1H-indol-1-acetic acid;
3-[(4-ethylphenyl)thio}-2,5-dimethyl-1H-indol-1-acetic acid;
3-[(2-chlorophenyl)thio]-2,5-dimethyl-1H-indol-1-acetic acid;

* 3-(2,5-dichlorophenyl)thio]-2,5-dimethyl-1H-indol-1-acetic acid;
3-[(4-fluorophenyl)thio}-2,5-dimethyl-1H~indol-1-acetic acid;

35 3-[(4~chloro-2-methylphenyl)thio}-2,5-dimethyl-1H-indol-1-acetic acid;
3-[(4-chlorophenyl)thio]-4-cyano-2,5-dimethyl-1H-indole-1-acetic acid;



5-chl oro- 3-[ (4-chl orophenyl )thi o] -2-net hyl -1 H i ndol e-I-acetic acid,

6- chl or o- 3-[ (4- chl orophenyl )t hi o] - 2-net hyl -1 Hi ndol e-1 -acetic acid;

7-chl oro-3-[ (4-chl orophenyl )t hi o] - 2- net hyl -1 H i ndol e-| - acet |02 aﬁbg; i
3-[(4-chl orophenyl )t hi o] - 2- net hyl - 5- (et hyI sul fonyl)-1Hind g C%EHSC
acid; 10 WO 03/101961

2- et hyl - 3-[ (4- met hyl phenyl ) t hi o] - 6- (et hyl sul f onyl ) - 1H i ndol e- - aceti ¢
acid; 2 4-bronp-3-[(4-chlorophenyl ¥t hi o] -2-nmet hyl -1 H-i ndol e-1-acetic

aci d;

3-[(4-chl orophenyl )tbio]-4-[4-[(1, 1-di net hyl et hoxy) car bonyl ] - 1- pi per azi nyl
] - 2- met hys-chlokid3[ (el Ropherft)eHid ) &-Braios2-methyl- 1 H-indole-1-acetic acid;

3-[ (4-chl g3l - acet
actd f%fﬁﬂ%n%ﬂ%fﬂﬁgﬁl“‘ﬁ%?%ﬁﬁgﬂ-- %%%%%LQ# paEhLdgin] - acet ¢
acid: 3-Fl4% Wl'm?q‘ﬂ'rlﬁﬂéﬂi &l acetic acid;
3- [(4 chla@mrablanyl)thl o] 5 cyan 2 rrethyl-ll—l-lndole | -acetic acid; :
3-[(4- | ti id,
(3 Terrane 'w“;f i '22%“ ‘“ﬁ% A Soatic acid! 20
3- [(4 rret%‘g’ﬂg' '{%ﬂ &‘Freélm lP‘i‘Ill‘?‘]rTEﬁ?P"eaql—’acetlc aci d,
3-[(3-et Iﬁydhilﬂm-ﬂ-)[(%dhluap]asnm)&;oﬂqzmhmlmmﬂqlmli@dems doidgceti c acid;
3, Figl mﬁf Béﬂygmfd} lrhétmql}rullama-ﬂstfah@aém acetic aCIg
c - eti.c aci
3-[(2-Fl &%Bﬂ %ﬁﬁ;@%}@@ﬂ%@m%ﬂf 12’%8%2!‘ HEARE ac d, 25
3- [(\/'2_:06 Broé¢thyd3elihmethylphenylhiopo-tmethylsilfhgyl)- WHindelad agetic-agisiet i ¢ aci d:
“Z’ f—, ARl | mdngab-3 f4¥db1 fﬁénygtbﬁr]QLﬂMﬁ)lHﬁddié-ﬂﬁ&h@adéd, ?celt ic atCI d, o
, O - ndol e- cetd ¢ aci
2, 5- Di rret3g+9§ n ﬂflﬂa— fﬁfﬁg’?eg Etbo’éPQc%bogsl;{;/I PSS Ii%- T8 e-1 - aceti ¢
aci d; 2,18kipg ﬁ%“@cl‘{?am nmet hyl - 2- oxazol yl )t hi o] -1 Hi ndol e-1 -acetic acid;

30 2, 5- DISn[@tt-Emémﬁmﬁ)(l)%hlﬂja Mythylk4-H1 ipipegtaitgl)-1 B-iydold- halic kdill;i ndol e- | - aceti c

aci d; I hlo-IH-lndoIeI acetic
aci d, B2 Sgb %lgf%t[ﬁlth %P%%ﬁgﬁ’mﬁ%ﬁ?{ér@” 1&9&?&9{%{}&%} ] -acetic acid,
3- [ (4- ChitdfopH @HRHEB‘XIIS‘P@I -methylogphsnyg-1A-giqles CP‘Fwd:l ndol e- | - aceti ¢ aci d;

3-[(4- QIap[Qqadslﬂasrmbh)ehﬁ]ﬂm}]—Ee)iahmbmchd ﬂH—([th‘lBtlFBﬁbtidabid; ndol e-|1 -acetic acid; 35
3-[(2- Chlgt ﬁ 125561an&{ L1y #déi-1dicBRtl - | Hindole-1-acetic acid;
> dle
9

Ellol\J/ng "6‘1 f%gdgm y(‘1)]115{2@1013_ _Erlrc%ap clld',lH' ndol e-1 -acetic acid; 2

20 3- [(4-methoxyphenyl)th10]~2 5-dimethyl-1H-indole-~1-acetic acid,
3-[(3-ethylphenyl)thio]-2,5-dimethyl-1H-indole-1-acetic acid;
2,5-dimethyl-3-[(2-methylphenyl)thio}-1H-indole-1-acetic acid;
3-[(3-chlorophenyl)thio]-2,5-dimethyl-14-indole- 1-acetic acid,
3-[(2-Fluorophenyl)thio]-2,5-dimethyl-1 H-indcle-1-acetic acid,

25 3-[(2,6-Dichlorephenyl)thio]-2,5-dimethyl-1H-indole-1-acetic acid;

3-(1 H-Imidazol-2-ylthio)-2,5~dimethyl-1H-indole-1-acetic acid,
2,5-Dimethyl-3-(1H-1,2,4-triazol-3-ylthio)-1H-indole-1-acetic acid;
2,5-Dimethyl-3-[(4-methyl-4H-1,2,4-triazol-3-yl)thio]-1H-indole-1-acetic acid;
2,5-Dimethyl-3-[ (4-methyl-2-oxazolyl)thio]-1 H-indole-1-acetic acid;

30 2,5-Dimethyl-3-[(1-methyl-1 H-imidazol-2-yl)thio]-1H-indole-1-acetic acid;
2,5—Dimethyl:-3-[[4—(methylsu]fonyl)phenyl]thio]-IH-indole-l-acetic acid, *
2,5-Dimethyl-3-(8-quinolinylthio)- 1H-indole-1-acetic acid,
3-[(4-Chlorophenyl)thio]-5-fluoro-2,4-dimethyl-1H-indole-1-acetic acid;
3-[(4-Cyanophenyl)thio}-5-fluoro-2,4-dimethyl- IH-indoIe-l-aqetic acid;

35 3-(2-Chlorophenyl)thio]-5-fluoro-2,4-dimethyl-1H-indole-1-acetic acid;
5-Fluoro-3-{(2-methoxyphenyl)thio]-2,4-dimethyl-1 H-indole-1-acetic acid,

e



5- Fl uor o- 3-[ (2- et hyl phenyl )t hi o] - 2, 4-di net hyl - I H-i ndol e- 1| - aceti ¢ aci d;

5-Fl uoro-2, 4-di net hyl -3-[[ 2- (| - met hyl et hyl ) phenyl ]t hi o] - 1Hi ndol e-1-acetic
aci d; '
5-fluoro-2,4-dinmethyl-3-[[2-(trifluoronethyl)phenyl]t hi%]g-mllyi ?1% e-1-acet
I c acid;

2, 5-di net hg'/‘io%ﬂflﬁ%lt hyl sul fonyl ) - 3-[ (4phenyl - 2-t hi azol yI )thio]-1Hindole-I-
acetic acid; s 3-[(3-chlorophenyl)ghin]-2,5-di net hyl -4-(nethyl sul fonyl) -

1H i ndol e- | - aceti ¢ aci d; _ '

3-[(2-chl orophenyl )th| o] 2, 5-di nmet hyl - 4- (net hyl sul fonyl ) -

!&l l[(IAfngﬁl récf)- gﬁ“ﬁ )’}Mn T dimeth HH doler1,acgic acid | -1 Hindole-|-acetic
cid; B&E (F)[ '&b‘ﬁ%&ﬁﬁﬁ g‘é’h@f’ﬂ%q‘g iR gtite- | - acetic aci d;
[(4 clSLﬂJnomlEﬂ)édl;de)htyhB{JI]Z-(ﬁ}ﬂmtomyﬂJprhemyl]dnda]I-1-H~mddbd-dcetaxaetd; c acid; to

am no, la,o(]&de&g ROk hL[@Lph%nmtdaﬁ&owﬂnb t9liGinle- ReRHd &m?C' d;
|

e O e B o
3-[(4- cB+[@=¢hﬂﬁnmh?ﬂY))tmk%5-®m¢éwh‘§f[me¢hMM)- L Eindotrel-acetic addit i ¢ aci d; and

phar macaly 4|—c9:§c tﬁ(@icﬁmﬁ?s’aﬂ:ﬁnﬁlﬁ@hﬁﬁiﬂ 1f1§1d€ﬁx1t@bﬁbéafafmounds of formula

(1) are cl?,q) It will Dbe
under st 8 al‘gf”fyéf[(?‘ﬁ]éb’ioﬁ@e@ﬁﬁ%hlQﬁe@@&d@ge%ﬁeg %cbci‘ret ric and optical

i soner s 3df4-ehinsophenybhinl rPasetbyl-4 riworli-andoley1- %m@cmdzt ures thereof including
racegat a&mmw[(mmsf@pmﬁ)thm 265 1 elRA aceticid;or m an aspect of the

PR Ao oSt AT e 02 om0

reof, preferably a

basi ¢ addf4sHioerbenyDiaq]dhiodes2 ﬂ%ﬁ’%mfin‘ﬁd" oﬁcﬁti‘ﬁac‘dpot assium cal ci um
al um ni @+{4-dhlcrdpheny))thiePresthyl#-phenykd H-itwinhz hbdetinecid;chl or opr ocai ne,  chol i ne,

di et hang} A RGce@tdif 20 pAbIRSalrs RcfiE di am ne, negl umi ne, tronethami ne or 25
procai ne, ‘or aﬁ acﬁg egltlon salt such as a hydrochloride, hydrobroni de,

phosHhate, acetate, fumarate, naleate, tartrate, citrate, oxal ate,
met hane §eattzih comzgpoends ppiormmgh (Ibwesmakihofmsu'ng Prstefeoriscantris &inns. i wall ude sodi um

and amm@hﬂaais&admﬁtthérﬁeenﬁeﬁrm&ﬁ se@tlug&hiwicam& ticalsbaRryaRaRe converted to

a pharmaceutical.l o 3}% reof . Pr eferred salts
i ncl ude “Z8"0 g(ﬁ@ %ﬁgnf “ﬁs efe’og? IE@Pngaﬁeémﬁ??ngﬁ‘g?]B Bbvi des a process
for themﬁwﬁqf@lﬁoﬁrm@n@mmpﬁﬁmt%ﬁﬁlﬂﬁa (1) which conprises reaction
of azpconpound of formula (11): 2 9 NOV 2006 WO 03/101961 7 :

The compound of formula (I) above may be converted to a pharmaceutically acceptable
salt or solvate thereof, preferably a basic addition salt such as ammonium, sodium,

a
3-
4-
3-
3-

potassium, calcinm, aluminium, lithium, magnesium, zinc, benzathine, chloroprocaine,
choline, diethanolamine, ethanolamine, ethyldiamine, meglumine, tromethamine or
procaine, or an acid addition salt such as a hydrochloride, hydrobromide, phosphate,
acetate, fumarate, maleate, tartrate, citrate, oxalate, methanesulphonate oi p- :
toluenesulphonate. Preferred salts include sodium and ammonium salts.

"
B

The compounds of formmia (I) above may be converted to a pharmaceutically acceptable
30  salt or solvate thereof. Preferred salts include sodium salts.

In a further aspect the invention provides a process for the preparation of a compound of
formmla (I) which comprises reaction of a compound of formula (IT):



R, I SIRS in which R, R2 and R3 are as defined in fornula (1) or are
protected derivatives thereof, 5 with a conpound of fornmula yd 3

- CH2OCRR17 (A) where R17 is an ester forming group and L i4sd A0Ve2bifhg
group in the presence of a base, and 10 optionally thereafter in any
order: renmwod3golsly protecting group hydrolysing the ester group R17 to
the correspondi ng acid formng a pharnmaceutically acceptable salt. is
The reaction can be carried out in @ suitable solvent such as THE using a
base such as sodium hydride or the like. Suitable groups R17 include CI1.
al kyl groups such as nethyl, ethyl or tertiary-butyl. Suitable L is a

| eavi ng group su as halo, in particular brono Preferably the conpound

of fornmiRa (A ethyl, methyl or tertiary-butyl bronpacetate. 20
Hydr ol ysi § © £r group R17 can be carried out using routine

pr ocedur eg dr_ ¢ le ! by stirring with aqueous sodi um hydroxi de or
trifluoioacetic gcid. It will be appreciated that certain functional

groups may need to_he protected using standard protecting groups. The
protection and deprotection of functional groups is for 25 exanple,
describe@@in "Protective Groups in Organic Chemistry', edited by J. W F.
McOrnie, Plenum Press (1973), and Protective Goups in Organic

Synthesis',..3rd itien, - W. Gee W ey-Interscience
(1999) . d@d aﬁhlkf W%J@%’Iﬂ%’%‘ﬁ?gé’r ?i'FB‘{?é‘fc?&dﬁ?vaP&eé@i‘eFeﬁé a conpound
of f of nuwith £ dobippund afiforamulagd):conpound of fornmula (1V): 2 9 NOV 2006 WO
03/ 01961 8 0SR3 R+RISRR t)INNH(~) (NN R inwhich R, R2

and, fined in formula (I). s Preferably the reaction is carried
out” in g%' 2 073{?' E{&/ith heat i ng.

where R' is an ester forming group and L is 2 leaving group in the presence of a base, and
10 optionally thereafter in any order:
e removing any protecting group
. hjrdrolysiﬁg the ester group R’ to the corresponding acid
e forming a pharmaceutically acceptable salt.

15 The reaction can be carried out in a suitable solvent such as THF using a base such as
sodium hydride or the like. Suitable groups R' include C,. alkyl groups snch as methyl,
ethyl or tertiary-butyl. Suitable L is a leaving group such as halo, in particular bromo
Preferably the compound of formula (A) is ethyl, methyl or fertigry-butyl bromoacetate.

o Hydrolysis of the ester group R'7 can be carried out using routine procedures, for example
Lt by stirring with aqueous sodium hydroxide or triflucroacetic acid.

1t will be appreciated that certain functional groups may need to be protected using
standard protecting groups. The protection and deprotection of functional groups is for

25 example, described in ‘Protective Groups in Organic Chemistry’, edited by J. W. F.
McOmie, Plenum Press (1973), and ‘Protective Groups in Organic Synmesis’, 3rd edition,
T. W. Greene & P. G. M. Wuts, Wiley-Interscience (1999).

Compounds of formula (IT) can be prepared by reacting a compound of formula (IIT) with a
30 compound of formula (IV):



L]

Or, conpounds of fornmula (11) can be prepared by reacting a conpound of
formula (V) wth a conpound of formula (1V). ro + O R SR3 R+ R3 .AR2
0 %R NHR HM(M(Il) in which R, R2 and R3 are as de{z@%ﬂm\?ﬂfrwla
(I'). 1s Preferably the reaction is carried out in a suita g such
as dichlorqagthane or THF, using a chlorlnatlng agent such as sul fonyl

chl ori de or %VW’ﬁhtyl hypochlorlte Compounds of fornulae (0, (IV) and
(Si) are commercially available orgcan be prepared zo using standard

chem stry well known in the art. O, conpounds of formula (I) can be
prepared from conmpounds of formula (VI). The reaction is carried out with
a conpound of fornmula (B) in thegpresence of a halogen Lghg agent, such

as i odi n a SU|tabIe or gani ¢ solvent such ag! : 3 R 2 HS-R3
(B)_ R S R\ RP ggnﬁé y—f*%—frfﬁ—( NOV 2005 WO
03/101961 8 lech R R2, d R17 are as d in formulas (1)
and (A) or prdﬂected derlvatlves thereof The conpouttd of fornula (1) is
obt ai ned by rol ysis using ndard condltionﬁy%as outlined previously.
s Conpounds formula (VI) can’be prepared fro onpounds of formula

(VIl) by reaction wth a conpound of forrmula (A) as outlined previously.
1 R R BewkihRY, RNafdR’ are as defined in formula (7).

5
Preferably the reaction is carried out in acetic acid with heating.

J Or, compounds of formula (II) can be prepared by reacting a compound of formula (V)

with a compound of formula av).
10
]! 0 ! v -
+ 3/3\)',\ 2 —— N\ _p2?
R R R
NH, ) N
H
V) av) I

in which R}, R? and R? are as defined in formula ().

15 ‘
Preferably the reaction is carried out in a suitable solvent, such as dichloromethane or
THF, using a chlorinating agent such as sulfonyl chloride or zert-butyl hypochlorite.

:) Compounds of formulae (1), (IV) and (V) are commerclaﬂy avaﬂable or can be prepared
" 20  using standard chemistry well known in the art.

Or, compounds of formula (T) can be prepared from compounds of formuia (VI). The
reaction is carried out with a compound of formmla (B) in the presence of a halogenating
‘agent, such as iodine, in a suitable organic solvent such as DMF.

1 S—RS

R , Hs-RE(B) R!
17 , N
LerR LerH
Q

o
(VD) @



Hly OR77 O io (VU (VI) Sone conmpounds of fornula (VI1) are
comercially avail able or can be prepared from corrpounds of formul a
(MI11), by reaction with a conpound of fornula (B). The £ Vogﬁ

carried out in the presence of a thiol, preferably thi osallcyl ﬁ§C|d in
trifluoroacetic acid. uie 1S 1R NR RoONR HH (VIM(VR
Compounds ofwbos/rmdéa (VII11) can be prepared by the reaction of a conpound
of formula 20 (1V) with a conpound (IX), as described for the preparation
of conmpounds of formula (Il1) previBusly, in which R, R2 and R3 are as
defined in fornmula (I11) or protected derivatives thereof. Rs is Cl-C6
al kyl (for exanple, nethyl) or equivalent to R3. R1 OR S 18 + Rl18 Rzz
Rz NHz H 25 (V) (rxy (viltl) 2 9 NOv 2006 WD 03/101961 10 O, conpounds

gjtﬁlo;”ggﬁngm R0 B aﬂgav%v Béﬁ%ijn reactl?g%gs r frBlelild & QJt}veéoy [eaction
? eri’@mp?‘-ﬁ‘déf °§‘B i‘gb’lsé? B W@d@&s’éé‘ﬁ@g gtgqglﬁrdggn@mns So neti mes

pr esence HFeo
t he reactas outlined peeionsled out in the presence of a base such as sodi um
hydride, after a perlod of stirring the reaction mixture is s treated with

a conpou of for subs Jent ter natlvely an
inter rredir@{n(?o'ﬂ’lds’f’ %@Qﬁ %‘B‘ﬁ’&?‘é’g g“%mﬁ’hgﬂﬁl PEILEMR with a
conpoundmthat:f)mpmﬂaf(om)lulm{ﬁt)hsguﬂmdqwiwslhydroI ysis. s RHS-R3 (B) R SR
~~ N6 RZH

R! @) Rm .
2 R
) m—R g
VD

HrOR{.,
0

10 (VD

Some compounds of formula (VII) are commercially available or can be prepared from
compounds of formula (VIIT), by reaction with a compound of formula (B). The reaction
is carried out in the presence of a thiol, preferably thiosalicylic acid in trifluoroacetic acid.
15

R
R1 S R1
N N
H H
(VI (VI
D : Compounds of formunla (VIII) can be prepared By the reaction of a compound of formula

20 (IV) with a compound (IX), as described for the preparation of compounds of formula (IT)
previously, in which R!, R? and R? are as defined in formula (1I) or protected derivatives
thereof. R'®is C;-Cs alkyl (for example, methyl) or equivalent to R,

-

1

. 0 8
R + S\/IL R
et s eeinre=rdeaa 8
@\ 18~ R mRz
NH M

2

25 42 ) (VI)



ly OH O (M1) (1) 10 O, conpounds of formula (1) can be prepared from
conpounds of formula (X), by reaction wth conpounds of gaqwlgg[]GXI). 3
.Y SR3IHNRSRS (XI) SRZRZ NIyOH 15 O~ (X minvvhiJﬁ , R2, R3, Rs,
and R6 are as defined in formula (1), and R' is as defined in fornmula (A)
or prot ect‘%g Slgrivatives thereof Y is a hal ogen, preferably brom ne or

I odi ne. 2 IQHP%ﬁrlably the reaction is carried out using Buchwal d reaction
condi tions, using palladium cat al Mgi s. Mre preferably the catal yst used
is Pdz(dba)3 with BINAP as a ligand. The reaction is carried out in
toluene in the presence of a base, such as sodiumtertiary butoxide at

110C. The ester up R.71S subse tlyv _hydrolyse | ousl

out i ne(g‘! °°f§’°@d?%£’g’ﬁ8gﬁ@°8? E?cgpﬁ%%p%ﬁpg%ﬁs %%e%%glgae&f_bry(%]a%g%nﬁpouﬁds of

f or nul avithXd)compyunded faringla (B)niTheireaction ifretrisd owffin fheprasenge piipdiye, i s NOV 200E
WO %/ Jsﬁila%ﬁﬂor%;c sgsvaﬁ I%E@-as Bi\@le()?ﬁbﬂirﬁes% Ig?d_ﬁon BlatieRuththe |y OH g % (7X) m
in whic an are ed | an i's
as def iPREERCF AT £45 IR ALSofRT %ggndﬁr%%gf eer%ﬁggéir@né | %%ggﬁgﬁ_lg?‘@#.}s Yis a

hal ogerireatpd witkp gtshgoubd effomaladA) prastiubssquently bydaglysed. yAltemeativel®a® i on is carried
out USiiRemelEikif fEOURI(VIID cirtGidlad a0 tgh tdaaabwithistoagpoupidfl adi um cat al ysi s,

t he Catf@}n%ﬁ?é(ﬁ%tﬂsﬁb%gcﬁ%t@%&}ﬁs. The reaction is carried out in ethanol

3

R
R HS-R® (B) R! S
N RZ mRz o
) N N
OH
0
10 (VID D

Or, compounds of formula (I) can be prepared from compounds of formula (X), by
reaction with compounds of formula (XT).

1 S“R3

g-R° 56 R .
v HNRERE (X]) m ,
\ Rz C o R
N N
HI’OR" ’ KgOH
15 O

in which R!, R?, R3, R®, and R® are as defined in formula (I), and R is as defined in
formula (A) or protected derivatives thereof, Y is a halogen, preferably bromine or iodine.

20  Preferably the reaction is carried out using Buchwald reaction conditions, using palladinm
catalysis. More preferably the catalyst used is Pd,(dba)s with BINAP as a ligand, The
reaction is carried out in toluene in the presence of a base, such as sodium tertiary butoxide
at 110°C. The ester group R'” is subsequently hydrolysed as previously outlined.

25 Or, compounds of forrula (I} can be made from compounds of formula (X), by reaction
with a compound of formula (XTI).



and toluene in the presence of a base, such as sodi um hydrogen carbonate
at reflux. The wester group R 7 is subsequently hydrol ysed as previously
outlined. 10 Conpounds of fornula (X) are prepared from conpounds of
fornmula (11) by reaction with a conpound of formula QAQ NBY i ned
above. Compounds of fornula (XI) and (XI1) are commercially avail able or
can be prepavedfows1 i s net hods well known in the art. Certain conpounds of
formula (11), (VI) (MI11) and (X) are believed to be novel and form a
further aspect of the invention. zolln a further aspect the invention
provi des a conmpound of formula (1A which is a sub-lass of forrmula (I);
rc@ H RRZ S R3 (I) Z5 in which R and RZ are independently hydrogen,
hal ogen, CN ar‘rér]% mtr(&l,oq_ﬁal Kxiy G _6al ko,xy, S@Zﬁ 6al kyl or CONRR5
de y

where R4 pendemTy hydrogen or CL.B3a {and 2 g uov 2a06 WO
031101961 ks phenyl—orheteroarylrmeach th B groups being

optional | Nt tut ed by one or nore substitnéftsNsel ected from hal ogen,
G . sal kyl G]r SQ2Gi . bal kyl, CN, am no, or R5 where R4 and
Rs |ndependentl ogen or Cl sal kyl, and pharmaceygyically acceptabl e

salts thereof. In a further aspect, the present invention provides the

use of a corrpqm\d of fornula (1), a prodrug, phagmaceutically acceptable
salt or solvate thereof for use in therapy. The conpounds of formula (1)

have activity af phq,rﬁaceutlcals in particular as nodulators to of CRTh2
r ecept or MawhichR R’ g ag defined in formla (DetndRents ag defisediBeut i ¢ or
pr ophyl agrintla (Apcfr pecteididefivasiveditiefa® €Y id 4 halbiger PreffdblyiBmine 6BiBdiagi mal s whi ch

ar e ex ac ?fe?e%b%dthtg FealiH 8 8ried out using Suzuki coupling reaction conditions, using
e palladiurn catalysis, the catalyst used is PA(PPh;)s. The reaction is carried out in ethanol
and toluene in the presence of a base, such as sodium hydrogen carbonate at reflux. The
ester group RY is subsequently hydrolysed as previously outlined.
10
Compounds of formula (X) are prepared from compounds of formula (I) by reaction with
a compound of formula (A) as outlined above.

Compounds of fornmla (XI) and (XII) are commercially available or can be prepared by
15 methods well known in the art.

Certain compounds of formula (II), (VI) (VIIO) and (X)'are believed to be novel and form a
further aspect of the invention.

) 20 In a further aspect the invention provides a compound of formula (IA) which is a sub-class

of formula (I):
. _COH
R} [
N
a
I1a)
25
in which

R! and R? are independently hydro gen, halogen, CN, amino, nitro, Cy.salkyl, Cy.¢alkoxy,
S0,C.salkyl or CONR'R® where R* and R® independently hydrogen or Cy_alkyl; and



by excessive or unregul ated production of PGD2 and its netabolites.

Exanpl es of such conditions/diseases include: is (1) (the respiratqry
tract) obstructive airways di seases including: asthma (suc aﬁ \bpiRchi al ,
allergic, intrinsic, extrinsic and dust asthma particul arl 5:90 poni c or
inveterate asthma (e.g. late asthma and ai rways hyper-responsi veness));
chroni ¢ obstPIA%E pul nonary di sease (COPDXsuch as irreversible COPD);
bronchitis (including eosinophilicgronchitis); acute, allergic, atrophic
rhinitis 20 or chronic rhinitis (such as rhinitis caseosa, hypertropbic
rhinitis, rhinitis purulenta, rhinitis sicca), rhinitis nedi canentosa,

menbr anqys rhiniti incl udi croupous, Li bl and pseudonenbr anous
rhiniti (s)#,ls%bfpﬂfolih?s‘gﬁ%yf??aﬁ#ﬂﬁtﬁ%g:gm gf?ﬁiogﬁon 1 Seglﬁl%%:te&r]%oﬁnftsfs, easonal
rhi ni t i snqré sbktifuentselertediren balpgenyasalkyl( Gusplkpry 8O aaleylVA@S@%r rhinitis);
][l_azal _ BQJlrm@ﬂi"_szﬁ@étRb@ddQﬁiiJ{ﬂprn&}’nﬂ_?hjircﬁoéeﬁﬂgcrlqaﬁﬁl, andt rel a]E _eg di seases;
i broi -1 diopat-hic i neunoni a; cystic i brosis;
ant i tussaflgg}%g% ""ie%({)agl,’mtc?’péaé’ errsgf;tﬁ%%r%&fghr gni c cough agsoci ated with
i nfl aémation or iatrogenic induced ; (2) (bone and joints) arthrides
i ncl udi 17§ a fl@inEspéce, thel pidsat irverntion phtvides M ULEDS a SéinpafidoffgRdiula/@), a

SPONY! RN BRANLGRaFHE AR B AP RD UK by POT 1 21 1

arthriti I sease), cet's di sease, en's syndrone and
system c sclerosis; (3) (skin and eyes) psoriasis, atopical dermatitis,
cont act The rompauhdsaf fatiaanl) Biveactivittag plardsenical,de partieddy@s mhdddtors

der Mgt i tdrBRThS fB&RrRbEAY Send REYBLHGH B the Qéahbén%ﬁv%@ﬁoﬂglmigggh 1@%& ermol ysi s

b-@ osa, .urtjcarl.a, angiodermps, .2 9 NOV 2005
vadcul | 1of HEtER R AOmRian P i S SIS AP 45 SRHPBRIT R ul cers,
uvei ti s by exdesyiescir anggpuaitdproduetiin of PO, ardits mesabalites. dizajplesefisuth i s; (4)
(gast r oichidsdnk/arbastyiddaitde: Coel i ac di sease, proctitis, eosinopilic
gastro-enteritis, 5 mastocytosis, Crohn's disease, ulcerative colitis,
irritable bowel disease;, food- related allergies which have effects renote
fromi he gut (1) (Ehgcespicatery agh pestructiv aigvays disgage iatydings psthmas(puch@snt ral  and
peri pheral ner virdschiy,allepi, iNendic degasieididust asthhsgaiseatargobiohio oflenent i a
di sorders (suchas.ALzbalirl Sedkis ; &L}E%Snsjix%ﬁgﬁ | sclerosis and
; .. Hte'ast , ) .
ot her o e L ToOIPACs b oo iy et P11 on
bronchitis (including eosinophilic bronchitis); acute, allergic, atrophic rhinitis
20 or chronic rhinitis (such as rhinitis caseosa, hypertrophic rhinitis, rhinitis
purulenta, thinitis sicca), rhinitis medicamentosa, membranous rhinitis
(including croupous, fibrinous and pseudomembranous rhinitis), scrofoulous
rhinitis, perennial allergic rhinitis, easonal rhinitis (including rhinitis nervosa
(hay fever) and vasomotor rhinitis); nasal polyposis; sarcoidosis; farmer’s lung

.,

25 , and related diseases; fibroid lung; idiopathic interstitial pneumonia; cystic
fibrosis; antitussive activity; treatment of chronic cough associated with
inflammation or iatrogenic induced ;

(2) (bone and joints) arthrides including rheurnatic, infectious, autoimmune,
30 i seronegative, spondyloarthropathies (such as ankylosing spondylitis, psoriatic
arthritis and Reiter’s disease), Behcet’s disease, Sjogren’s syndrome and
systemic sclerosis;

(3) (skin and eyes) psoriasis, atopical dermatitis, contact dermatitis, other
35 eczmatous dermitides, seborrhoetic dermatitis, Lichen planus, Pemphigus,
bullous Pemphigus, Epidermolysis bullosa, urticaria, angiodermas,



di seases, 111.V encephal opathy (Al DS denentia conpl ex), Huntington's

di sease, frontotenporal denentia, Lewy body denentia and vasqzjém
dénmentia), pol yneuropat hies (such as Guillain-Barre syndrome, BhiZB06 s

i nfl anmat ory denyel i nati ng pol yradi cul oneur opat hy, nultifocal notor

neur opat hy) ,wphewe@at hi es, CNS denyelination (such as nmultiple sclerosis,
acut e di ssem nat ed/ haenorrhagi ¢ encephal onyelitis, and subacute sclerosing
panencephal itis), neuronuscul ar distd@ ders (such as nyasthenia gravis and
Lanbert - Eat on syndrone), spinal diorders (such as tropical spastic
paraparesis, u and stiff-man syndrone), paraneoplastic syndrones (such as

cerebel | ar dega@ﬁﬂaﬁdeereg@ibdue@@@EHaad B il Shronien hicakWMeitif]l gr ai ne and
stroke. (6) (Oéﬁﬁéecﬁ'msegtldco K ceandEv'& Eg &a%s) at her oscl er osi s,

acquired | nmuno crency us eryt hemat osus; systemc
| upus, 25 erythemat osus; Hashl not o' s thyroi d| tis, type I di abet es,

nephrotic syn@y G(Q%tromﬁiﬁha‘l@ﬂht) ICoslisk disedsé pﬁ:cnttsyaﬁfnoﬂngEg@n‘Mﬂtm,

| epr omat ous | ePaaKey il BRRDficast MBARACKAY APERLR: B (R G50s OPOT AL 1 ve
adhesi'ons, sepsis 7 usion fnjur t eart, brain,
peripheral |inbde H‘é‘b@ﬁ&lqséf’mc@é‘? F$E°m°?tf@§1‘8ﬁ§ﬁdﬁﬂtha§mﬁﬂn%hr onic viral)

, gl omer ul onephrrhibitis andreeredda);30 | npai rnment, chronic renal failure and ot her
organs (7) (allograft rejection) acute and chronic fol | owi ng, for exanple,

transpl antatig of kidnpey, heart, liv bone rrarrow skin and
cornea; and cf@c‘ﬁ‘?"ﬁ”ﬁ?”d&‘g{“’%" LRV SYS ?‘iﬂ)é% geﬂgat("g) dispsesird o5 associ at ed
wi t-h, wai sed | evdemenii dif@hes bnchasgﬂlzh@mﬁmﬂlsﬂa%amz@tgpmtﬂr@merow 03/ 101961

14 /jThus, the pa&ﬁ&ﬁ&niofwsaﬂmsewewrmem-m@m%@ﬂeaﬁd §iREpHd2 (1), or a
phar maceut i cal |

ahl her ei nbefore
defined for use¥‘1 na?s’n Fapy ra ??ﬂg‘ %aecoéné’ﬁﬁ‘g%gn%? "% he invention
are used to treétseﬂm,ﬁ'é%tg’@@mfﬁldwm%?Yéfb(’éh@qmtlm@dr\’éwb{ or belongs to the
CRTh2 receptor agtha‘nam ﬁqtyneﬁapémeg(k@haggﬂnmimss vtidofis, dhedaicbe treated with

t he cgnpounds o; ﬂ?gﬁ t her di seases in
whi chlgr ai sed | evel's O%Pw/ﬁ%égbl p%lﬁﬁya%ﬁ‘fm?p;s&%&@sﬁgge erred 10 that

t he conpounds oPﬁF?PétthPJSFRPP%S’M drayglinption (such gs waltiglewcletPsis.a £ ur t her
aspect, the presemdisseaviantdimempringctacphdienyelits, edd mboorpdemnsnpf f or nul a

(1), or panencephalitis), neuromuscular disorders (such as myasthenia gravis and

Lambert-Eaton syndrome), spinal diorders (such as tropical spastic paraparesis,
20 and stiff-man syndrome), paraneoplastic syndromes (such as cerebellar
degeneration and encephalomyelitis), CNS trauma, migraine and stroke.

, (6) (other tissues and systemic disease) atherosclerosis, acquired
L Immunodeficiency Syndrome (AIDS), Inpus erythematosus; systemic lupus,

: ) 25 " erythematosus; Hashimoto’s thyroiditis, type I diabetes, nephrotic syndrome,
eosinophilia fascitis, hyper IgE syndrome, lepromatous leprosy, idiopathic
thrombocytopenia pupura; post-operative adhesions, sepsis and
ischemic/reperfusion injury in the heart, brain, peripheral limbs hepatitis
(alcoholic, steatohepatitis and chronic viral) , glomerulonephritis, renal

30 impairment, chronic renal failure',and other organs

(7) (allograft rejection) acute and chronic following, for example, transplantation
of kidney, heart, liver, lung, bone marrow, skin and cornea; and chronic graft
versus host disease;

35
(8) Diseases associated with raised levels of PGD, or its metabolites.



a pharmaceutically acceptable salt or solvate thereof, as herei ngg ﬂiﬁ 2%5
defined in the manufacture of a nedicanent for use in therapy. a
further aspect, the present invention provides the use of a conpound or
formula (1), or a pharmaceutically acceptable salt or solvate thereof, as
her ei nbef OWO%@B#nEd in the nmanufacture of a nedicanment for use in

t herapy i n conbi &t ion with drugs used to treat asthma and rhinitis (such
as inhaled and oral steroids, inhajgd p2-receptor agonists and 20 oral

| eukotriene receptor antagonists). In a still further aspect, the present
i nvention provides the use of a conpound of formula (1), or a

phar maceutical ly acceptable salt or solvate thereof, as hereinbefore
defined in the manufacture of a nedicapent for the treatnent of human

di sease3husy the prasent invemson provifss@rromponnd pormails Gh obs Phapresuticadapt or activity
I S benefdceptite salt Br olvatethditaf ek hertinbdiare fefend fur usie diefapg.at i on, the term

"t herapy" al so includes "prophylaxis" wunless there are specific
indications to the contrary, The terns "therapeutic”, ﬁ‘%%

" t hep apBuEradR! thcompeunds of e myeptiop proazpd e tept dissagesyn whish #§e i nvention still

f ur t her chzmokineleseptorelbhgzdo the CRITB2itebeptpraitsmaies nedi ated by PGD2 or its

net abol ites wherein the prostanoid binds to its receptor (especially
CRTh2) recgeptor,..which co ises admnistering.to a patient a

Chor apebiet Attt ERHR BT it U Sephia As i PR, o

phar macsiritiszad ptherdissesss tovhichgeibad levsts|of BED: orritspretaplitgs. tihispeeffited 35 as

her eh Nb@kiGh&Ecodpbinde 9f the infedNolard Q04 to Mt Adk01961 15 The invention al so
pgévi des a nethod of treating an inflamuatory di sease, especially
psoriasis, in a patient suffering from or at risk of said disease, which
conpr i sE fherpsRpa the prasggntigventien nsewides fhe uge efidcpypand pEfornyla @).Pect i ve anount
of a co#platttenicallyodceeptable st dr, solvate ehefrbf) anleednticfoeaddfivedimaiept abl e salt or

sol vat et her. liahefor e ined. 5 For the above-nentioned
S T G e

t her apeuti c uses ered wll, of course, vary wth the
conpound enpl oyed, the node of administration, the treatnent desired and
the di bovfddier aspelitgh¢ mekent isveRim prévedea Biowes ofercoimpoved ot feendpdloi c uses the
dosage agHhiositRAIB hckptdble s orGRIVALS here¥ R by herditelbrd néPRAIMRUN enpl oyed, the
mode of A Sl a3l dahneds B uld E MBIt ASBIEE ARl A %ised to treat

asthma and rhinitis (such as inhaled and oral steroids, inhaled B2-receptor agonists and

20 oral leukotriene receptor antagonists).

In a still further aspect, the present invention provides the use of a compound of forrula

(D), or a pharmacentically acceptable salt or solvate thereof, as hereinbefore defined in the
manufacture of 2 medicament for the treatment of human diseases or conditions in which
) 25 modulation of CRTh2 receptor activity is beneficial.

In the context of the present specification, the term "therapy™ also includes "prophylaxis"
unless there are specific indications to the contrary. The terms "therapeutic” and
"therapeutically" should be construed accordingly.
30 ‘
‘The invention still further provides a method of treating diseases mediated by PGD2 or its
metabolites wherein the prostanoid binds to its receptor (especially CRTh2) receptor,
which comprises administering to a patient a therapeutically effective amount of a
compound of formula (I), or a pharmaceutically acceptable salt, solvate or prodrug thereof,
35 as hereinbefore defined.



di sorder indicated. The conpound of forrmula (I), prodrugs and y gggg
phar maceutically acceptable salts and solvates 1is thereof may zb% Npse

their owmn but will generally be adm nistered in the formof a

phar maceuti cal conposition in which the fornula CO conpound/salt/solvate
(active q{'edl ent) is in association with a pharmaceutically acceptable
adj uvant, QEWC19%Y carrier. Depending on the node of administration,

t he phar maceut i cal conposition will preferably conprise fromO0.05 to 99
%v (per cent by weight), nore preferlgbly fromO.05 to 80 %, 20 still nore
preferably fromO0.10 to 70 %v, and even nore preferably fromO.10 to 50
%w, of active ingredient, all percentages by wei ght being based on total
conposi t iT3amvelten %F%%Wﬁ&ﬂ@hﬂﬁ@ﬁeﬁmgwlpﬂmﬁwéeﬁhﬁmﬁ@%t i cal

CONMPOSi t ipBdtiaGie) P4 pebietitGuiering FROY Bicht risk off stidiveabe (Wich @mpﬁsdahar maceutical l'y

accept abl,g 5@ il tﬁ#a\ﬁ%% tﬁePa%%& %1 e%r%otﬂg it BF Bed QJn\f})a&?dzosf gdiglganed; in

associ at i on W alr Mceu ﬁgﬁr uent or
carrier. (D:5a Pbﬁﬁ@?%‘é“éﬁl’ F‘i?ﬁHtab(]:‘?)%BG’éM‘ia@ ff?&%éefﬂﬂ?ﬂf@ﬁ?ﬂ@eéd topically
(e.g. sto the lung and/or airways or to the ski n) in the f or m of

sol uti ong,. SUFRGOHEMRed !ﬂ@rﬁ;{,ﬁﬁé o)y ﬁ@g&é‘%&%ﬁaﬁ{\%& L YarpoOVder

formul atigns ratloﬁ the form of
30 t abl ot tiesguaiad crplpysh e moghkatainiatin, e fesmer eyd Bt o al

adni ni st wisbidarindicatadhe form of sol utions or suspensions, or by
subcut aneous adm ni strati on or by rectal admnistration in the form of

supp03|t S .,or tr sder nal | r abl ou d of t he i nvention

sl LBEHBle BPRY BSuerEipob b e TS EOR FEo g e ant

ti om&lﬂs@ompwddaslowdpﬂnamwd@dﬁdmmmmgwmmdgamw@mdshmg a conpound

of f or muldaodddpindi@fedd pharmaceutically acceptable salt or solvate thereof,
as herein before defined, in association with a pharnmaceutically
acceptabl e adjuvant, diluent or carrier. $ The invention will now be
i | | ust r aff@eicampornsof fosmuls(Drmyodags.ang pharmaseptisalbraspepiablefaligand polvatain| ess
st at ed OMHOMS)GDe\.(Sd:@oﬂtBﬁIdvi/ﬁlblﬁwﬂhgbn&hﬂyﬁciaﬂinﬁﬁkt@ﬂﬁﬁwfdﬁnéﬂa t he exanpl es
and neth Bﬁlm' rsion 6.0) from
Advancedgﬁgxn\%ﬁ% %QTIHO%]HQ&CH%B qqé!% % (ﬂg{,i% unlr(%cég@stat ed
ot her wi s@ﬂmﬁisé%aﬁﬁ?%@é’n&?téﬁ§ GFat Q‘Ec?%@ CROYER BT HF % Symmet ry,
NovaPak Mepdnding e tha ntody ef iminiitaten, die phamzeotiaahtomppsition willlpaegiratdy| umm
chromat og f@y 12080530 5P%RApFREntBY 3380, rhdrEFre R GRIPEORRIRY %w,i V) SOl vents
were drie ore%fewggﬁom O@OS%AW and even more preferably from 0.10 to 50 %w,

20
of active ingredient, all percentages by weight being based on total composition.

,_CD

The present invention also provides a pharmaceutical composition comprising a compound
o of formula (T}, or a pharmaceutically acceptable salt or solvate thereof, as herein before
) 25 defined, in association with a pharmaceutically acceptable adjuvant, diluent or carrier.

The pharmaceutical compositions may be administered topically (e.g. to the lung and/or
airways or to the skin) in the form of solutions, suspensjons, heptaﬂuoroa]kane aerosols
and dry powder formulations; or systemically, e.g. by oral adminisiration in the form of

30 tablets, capsules, syrups, powders or granules, or by parenteral administration in the form
of solutions or suspensions, or by subcutaneous administration or by rectal administration
1in the form of suppositories or transdermally. Preferably the compound of the invention is
administered orally. '



(v) Evaporations were carried out by rotary evaporation in vacyg m
wor k-up procedures is were carried out after renoval of resi déag |i2Q@5
such as drying agents by filtration; (vi) Unless otherw se stated,
operations were carried out at anbient tenperature, that is in the range
18- 25C and_under an atnosphere of an inert gas such as argon or nitrogen;
(vii) vyiel E@‘QF%”@W ven for illustration only and are not necessarily the
maxi mum attai nable; (viii) the sthgctures of the end-products of the
formula (1) were confirmed by nuclear 20 (generally proton) magnetic
resonance (NMR) and nmass spectral techniques; proton nagnetic resonance

Chem Camye Bklhe i HES SN GBI AoRo BB TR RhRERE

rrultlpllc? I'es are
m  nul t iopforeula @, or bP@ﬁ@aceuﬁfdlquFﬁ?Pﬁ@ie Sa]aaﬁﬁqlva'ﬁlﬂ%efﬂO@taS hereip pefpist er medi at es
wer e notdefgRAleh adsbofatiod Wity aphamacstivalls edeptitde aliviitydinast oasagased by thin 25
| ayer chromat ography (TLO, high-performance |iquid chromatography (HPLC),
mass spectronetry %}‘ﬂ infra-red (It) or NVMR anal ysis; gqc mass spectra
(VB) 3 gé[h@ﬂﬂ&ffﬂl“?DUHH"W Husipaied By tha %&“6”911‘78”1551& Riesdg W report ed
when gi vgless sthfed ofibfigtat a is quoted in the form of delta val ues for major

di agnos z ti tfds Bhd ScabiBles Halrhdifdls frof BhmbPlshigiie t O

t et rarrem&'leuﬁ{ ane 1 Obg‘ Bf‘Btiler Pfes sta gr Xl ; %hee fol |l owi ng
abbr evi ("G’E‘P 19 Ryelq formani de 35
NVP I\I—n@imylhpyrrolldlne THEtetrahydrofuran i 29 NOV2006 WO

03/ 1Q196:h yhibss s%drmg@m%aﬁmg@pré}aﬁuwmwmeﬁd@@a g Examle s
doI-I-acetlc aC|d it

3f (4- chl oroq R?é 6]:h|.|
3-A( 4- cRI'BH ﬁﬂ?’é?erﬁarg"eaﬁe BRA T W0l e-1 - acetic acid, ethyl
~ est er A (g} Elpqh@qlugn@c ingtpgegphy refers to normal phase silica chromatography

3-[(4- C@b}ﬁbﬁrﬁdﬁ@ﬂrﬂe)dh@dﬂithﬁgéedbrmm‘ﬁ -lHindole (300 ny) in dry

N, M- R B LT, S iy B SASAGH MLED, SAUHIT g, (42 1 of

60% ronn mne Ion was treated
Wit h15et Wl[e carned out after removal of residual solids such as drymg agents by filtration;

(vi) Unless otherwise stated, operations were carried out at ambient temperature, that is in

p.

the range 18-25°C and under an atmosphere of an inert gas such as argon or nitrogen;
(vii) yields are given for illustration only and are not necessarily the maximum attainable;
(viii) the structures of the end-products of the formula (1) were confirmed by nuclear
20 (generally proton) magnetic resonance (NMR) and mass spectral techniques; proton
magnetic resonance chemical shift values were measured on the delta scale and peak
multiplicities are shown as follows: s, singlet; d, doublet; t, triplet; m, multiplet; br, broad;
q, quartet, quin, quintet;
- (ix) intermediates were not generally fully characterised and purity was assessed by thin
) 25 layer chromatography (TLC), high-performance liquid chromatography (HPLC), mass
| spectrometry (MS), infra-red (IR) or NMR analysis;
(x) mass spectra (MS): generally only ions which indicate the parent mass are reported
when given, "H NMR data is quoted in the form of delta values for major diagnostic
protons, given in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal
30 standard, '
(xi) the following abbreviations are used:

EtOAc Ethylacetate

DMF N, N-Dimethyl formamide
35 NMP N-methylpyrrolidine

THF tetrahydrofuran




¢

to bronpacetate (1161) and stirring continued for 24 hours. e reaction
was poured into distilled water (200 m) and extracted vm'th |9eNﬂy|2 her
(3x100 nl). The extracts were dried (MySO4), evaporated in vacuo and t he
residue purified by flash colum chromat ography eluting with 10% et hyl
acetate in iwgudRxape. The sub-title conpound was obtained as a yellow
solid (yield 13 0 ng). is "H NWR CDC13 : 8(111, m), 7.17-7.03(411, m,
6.94(2H, m, 4.85(2H, s), 4.22(211,1wm), 2.46(311, s), 2.40(311, s),
1.26(311, t). iii 3-f(4-chlor
pheny_I)thiol-2,5-dinmethyl-1Hindole-l-acetic acid A solution of the
compound fregm stegoc(nllg‘3 &d@rd™) in ethanol (5 m) was treated with 20
water (5 m\)}\_&gnd eg_l[cum hydroxi de solution (1 m). The resultant
suspensi on 11'”&??“ 94C for 1 hour and the ethanol renoved in
vacuo. The aqueous residue was acidified with 2N hydrochloric acid and
the precigitaf.g filtered off and concentrated. in vacua to give the title
conpound'as—ir'off white solid (Y| eld 102 ng)..rH NVR d6- DMSO :

813.12{ 1 mel@mhﬁ__%ﬂ_? 24(111 m, 7.15(1H, 25
m, 7.01iE-H4 fh e811, s). Mpt.

219- 221C [, ol a (1) and
were pre Qﬁrgﬁ*ﬁﬁﬁﬂ%’ﬁ{o %?3?(4%910?@%@9?5@{8?5%%19@& 9@89&@ ﬂdij}’l o' of the
Sobropr | P deivtbrgrion 05 ) v o8 %Eﬁ@%ﬁ@vﬁy a3mgefe 6% added
triethyl alrspﬂsm(mumﬁdroﬂéqﬂﬂ&rdD enrujes the|réagtigndwasyiredted Witivetbdlcet one (1 nol ar
equ}w e tomoaddifte (116AH oﬁcinhé‘ifrﬁflzimﬁm@%eaa}on %i@gqﬁtbront \rA]/as

was r | evaporat e o this

pr oduct 03&“11%66‘@3 (}0% f?%’t“%@? é‘h@l h?eté?qm%l ﬁﬁ%ﬁ“&?ﬂ%‘e(l nol ar

equi val erdn?d@fﬁ’ﬁoa);e‘tap@raﬁélldvt@%mﬁ eresm-@meﬁﬂdthy hepbreat ed at 35 70C for
5 hours. méapOEAHyUNRE weth |1U%RihyPdaetat i bd-h&akd. OMe Bib-itR\BH@mphase HPLC

(with a %va? d%gg@ 110\%%; W@S gradi ent eluent system (25%

Ve CN/ NH3 0. 19 the foll
St R A o O o s ey St i ), oL Lo g

[ (2- chl orae@H EuniePrasYIINIH, 0] - 2, 5-dinethyl -1 H 304 dole
3-[(3-chloro-4-fl uorophenyl )thio]-2,5-dinmethyl-]H 304

.3

A solution of the compound from step (i) (120 mg) in ethanol (5 ml) was treated with
20  water (5 ml) and 2.5N sodium hydroxide solution (1 mi). The resultant suspension was
stirred at 70°C for 1 hour and the ethanol removed irn vacuo. The agueous residue was
acidified with 2N hydrochloric acid and the precipitate filtered off and concentrated in
vacuo to give the title compound as an off-white solid (Yield 102 mg).
‘”) 'H NMR ds-DMSO : §13.12(1H, br s), 7.41(1H, d), 7.27(1H, m), 7.24(1H, m), 7.15(1H,
<’ 25 m), 7.01-6.94(3H, m), 5.08(2H, s), 2.39(3H, s), 2.34(3H, 5)..
| M.pt.219-221°C

~ The examples 2-10 are examples of compounds of formula (T) and were prepared by the
following general method:

3 To asolution of the appropriate aryl thiol (1 g) in dichloromethane (15 ml) was added
triethylamine (1 molar squivalent) followed by 1-chloroacetone (1 molar equivalent). The :
reaction was stirred for 2 hours. The reaction was washed with water, dried (MgSOys),
filtered, and evaporated. To this product was added 1-(4-methylphenyl)hydrazine
hydrochloride (1 molar equivalent) and acetic acid (15 ml). The reaction was heated at

35 70°C for 5 hours. Evaporation of solvent and purification by reverse phase HPLC (with 2



dol e in) 3-[(2-methoxyphenyl)thin]-2,5-dinmethyl-IHindole 282 iNhV 9006
3-[(3-fluorophenyl)thio]-2,5-dinethyl-l1Hindole 270 v) 29

3-[ (4-ethyl phenyl)thio]-2,5-dinmethyl-IHindole 280 vi)

3-[(2-chl orophenyl )thio]-2,5-dinmethyl-1Hindole 286 (vii)

3-[(2, 5-dichl orophenyl)trlo] 2,5-dinmethyl -1 Hindole 320 (viii)

3-[ (4-f 1 uoOIHEHYL) t hi o] - 2, 5- di met hyl -1 Hi ndol e 70

-[ (4-chl or o- 2- net hyl phenyl)th| 0] - 2yb-di methyl -1H 300 dole Table I 5
These internedi ate conpounds were ]t en N-al kyl ated and the ester
hydrolysed in a simlar manner to that of example 1. This gave the

031 101 ohes ey st i pen (IR 8 Pt WEGN B o e 1

dol - | - athefdllowingiinterdBdia®-chiafoundd fTebla lf | uor ophenyl )th| n]-2,5-dimethyl -1 H
I ndol -1 -acetic acid 362 [(2-nethoxyphenyl)thio]-2,5-di rret hyl -1 H-i ndol - 1| -

340 acgetit acig -[(3-fruorophenyl)thio]-2, 5-di doltl- etic
acid 3 me"’@i"‘faﬁ"'”ﬂ“é\\(" “h.eny! )Eh{ c%/ 22 5 u{ Fre—3 .r{n&‘é‘?”h“ 38! acetic
acid 3{3-[(2-cu p ﬂﬁ%@% rdol -1-344 celic acid
[ (2, 5-djychl oro é@ {% : yl - yl #égl -30l4- acetic acip 378
[ (4- f1 yor ophenyjiofeli o] - 2, 5- di met hyl - | Hi ndol -1 28

- -[(3-chloro-4-ﬂuoropheny1)th10]—2 5-dimethyl-1H- o4

(i) indole

(ifi) 3-[(2-methoxyphenyl)thio}-2,5-dimethyl-1H-indole 282

(iv) 3-[(3-fluorophenyl)thio]-2,5-dimethyl-1H-indole 270

v) 3-[(4-ethylphenyl)thio]-2,5-dimethyl-1H-indole 280

vi) 3-[(2-chlorophenyl)thio]-2,5-dimethyl-1H-indole 286

(vil) 3-[(2,5-dichlorophenyl)thio]-2,5-dimethyl-1H-indole 320
) (i) 3-[(4-fluorophenyl)thio]-2,5-dimethyl-1H-indole ~ R70

3-[(4-chloro-2-methylphenyl)thio]-2,5-dimethyl-1H-
() indole 300

Table 1

These intermediate compounds were then N-alkylated and the ester hydrolysed in a similar
manner to that of example 1. This gave the examples 2-10 of Table 2.

Example  Name ' MS: ES{-ve}(M-H)




acetic acid 10 3- [ (4-chl or o- 2- net hyl phenyl ) t hi 0] - 2, 5-di rretmglg

dol -l -acetic acid Table 2 Exanple 11

3-<[ (4- chl orophenyl )t hi ol -
3-[(4-chlor ophenvl )t hiol -

sol ution
di chloro

(2.25 m).
of N, N, N, N-t et r anet hyl
5-am no-2-chl or o-

was adde $—sti+rred—fot further 2
hours, afiter whi cgj{(i_gmglromyﬁ@ﬁ;[pﬂ& (gjnﬁg sHihei@Si-added and the reaction
al | oned reach 88q1 enpera urg e reaction mBg2ure was diljuted with
di chl or ofret hane ( %ilshed with water, IN HO and brine. The 2 9 NOV
2006 WOj0371019¢%1 20 organlc phase was dried (MjSO4), evaporated in
vacua, and the r ¢sji(3icitonousiioiopienpthid]-ashiimetaylu®n €hr omat ogr aphy [el uti ng
Wi t h i sofhexane _glgaﬁ a§etate (1:1) to give tR&sub-title ¢onpound (1
g). 111 MR cDCLE O P S Th 7,74 (d, 1M, .38 (dd, 1H),[7.29 (m
2H), 6.97Y (m 2H}, 5 329 (s, 3H) The regi oi sonef,
5-chlorot3-[(4-c L@_g@ﬁgﬂ%gﬁ% -d%ét?ﬂll—ﬂ-ﬂﬁhdlﬂd bl e-6-carbonitgile (600
ng) was @& so obt Qfd 68 (1H, 8¥ 7.69 (1H, $), 7.61
(111, s)| 7.15 (PEFcafd  6.01 (2H dt), 2.57 (311, s). 10 ii)
3_ff4_ch OF G_nhnn 1| \j' th_’l 1.1 r\\lﬁnn 2.5 rlj | et h_\JJ | |+grdo‘| e ! acet f C aC| d,
met Ayl es$ter ydrlde (96.1 ny of 60%
di‘sgersign in m 331(331%'1&53%%“ (gtjé)&fn%fhylsﬁg ;dg‘ft]r ap2g 15 m) was added
3- [(4ch|brophenny¥ﬁP@F dlnethyl-lkklndole 4-{carbonitrile {400 ng) in
dry tetr 30 mnutes the Tgactiom was 175 treated
with methyl bro ﬁhﬂ@wEﬂ#Wngﬁdﬁ%ﬁ“@iﬂﬂ@#ﬁb‘cog%gnued for 4 hours. The
sol vent jwas remavaeid atid vacuo the residue redi ssplved in ethyl {acetate,
washed th wate [l ne S ev, rafed 1n vacuo and the
resi due purified Egi) ‘ﬁrd?;'g@] eyt 112 BER 344
acetic acld
3-[(2,5-dichlorophenyl)thio]-2,5-dimethyl-1H-indol- h7R
° - [1-acetic acid ‘
3-[(4-fluorophenyl)thio]-2,5-dimethyl-1H-indol-1- hos
P acetic acid
o 3-[(4-chloro-2-methylphenyl)thio]-2,5-dimethyl-1H- L ss
, ) indol-1-acetic acid
Table 2
Example 11

of
met &
Af ter

30 min a prepared éolutlon
-1, 8- napht hal e@di ani ne (6.0
benzonitrile (3.89 g)

in dry

1 g) and

WHV12 358

4-cyano- 2, 5-di nmet hvl -1 H-i ndol e-1 -acetic aC|d 51)
2, 5-di rretth-IH-lndoIe 4-carbonitrile A stirred

54 chl orophenyl)thl o] -acetone (6.14 Q)
/1019650 ni) at -78C was treated w th sul phuryl chloride

in dry dichol ororret hane (80 m)

3-[(4-chlorophenyDthio]-4-cvano-2.5-dimethyl-1H-indole-1-acetic acid
i j0]-2.5-dimethyl-1H-indole-4-carbonitrile

A stirred solution of 1-[(4-chlorophenyl)thic]-acetone (6.14 g) in dry dichloromethane
(150 m]) at ~78°C was treated with sulphuryl chloride (2.25 ml). After 30 min a prepared
solution of N,N,N',N'-tetramethyl-1,8-naphthalenediamine {(6.01 g) and 5-amino-2-chloro-
benzonitrile (3.89 g) in dry dicholoromethane (80 ml) was added dropwise over 30 min.
The mixture was stirred for a further 2 hours, after which triethylamine (4.26 ml) was
added and the reaction allowed to reach room temperature. The reaction mixture was
dituted with dichloromethane (200 ml), washed with water, IN HCI and brine. The



chromat ography eluting with 1:1 ethyl acetate and iso-hexane m xture, Fﬂﬁﬁ
sub-title conpound was obtained as a yellow solid (360 ng). 20 B

CDC13 : S 7.37 (114, d), 7.30 (1H, d), 7.28 - 7.13 (2H, m, 7. 00 - 6.96

( 2H, n), 4.92 (2H s), 3.80 (3H, s), 2.55 (3H, s). iii) 3-f(4-chloropheny
t hi ol -4-cyano-2. 5-di net hvl -1 Hi ndol e-1 -acetic acid The product of step ii)
0.1 g, was YPL¥HMI¥LG in THE (5 mM) and NaOH (200 I, 1.25M 25 sol ution).
After 3 hours further NaOH (200 | 25 M solutlon) was added and the
reaction m xture was stirred overn?éht at roomtenperature. The reaction
m xture was concentrated in vacuo and the residue dissolved in water. The
solution was acidified with dilute HCl. The resulting precipitate was

filt er e@rgagicghase Wendriedi(MeROQsvpmoTatRe % ¥acyo.aRd the Tesidpe pual %eébv . 30 1H NMR
DVSO :  EoNifin Chromaidgraphd. olufing WA jsodpxane andieth{yPacktateql:)) to give tHediti-titlelt ), 6. 98
(2H, dt), éﬁx@' 21-, s), 2.49 (3H, s). Ms: APCI+ [MtH 390 M pt.

237- 238 %% 2 NQV 5006 V\gﬁ£3/ 101961 21

5-chl oroHMﬁ:D éﬂ%%@ﬁ%ﬁfﬂl‘h( Il-HéJéV iH?Tgtzﬁ?‘P-L:fﬂﬁ-%(ﬂ’@HP’- acetic acid
i) 5-schl3@9ds, 3H)( 4- chl or ophenyl )t hi ol - 6- cyano- 2-net hyl -1 Hi ndol e-| -aceti c
aci d, H%E'Yelgmlsﬁﬁlheg cﬁ%ﬁﬂ&c&b&ﬁ}ﬁnﬁ%ﬁﬂﬂﬂﬁ%ﬁ{ RiaSRALGhofuilt he met hod of

exanple I1) .USI the s product of exanple 11 part i). ii)

5- cblorgﬁérﬁgﬂmﬁﬂ$ QLT nyI t hi ol - 6- cyan- 2- met hyl - | H-i ndol e-1 -acetic acid
The ti t '8 NAGREOGRS 68 (154 @péﬁ%dﬂa@ T.6E(lRehbb GH, &% & I(FLLY, part iii)
u5|ng tb37QHQcht of part i). io "HNW DVWSO S 8.42 (11L s), 7.59 (1H,
) 3 (2H. dt), 6.99 (211, dt), 5.24 (2H, s), 2.46 + (3H, s). Exanple

-i ndol e-i -ace

tic is Taddmlréd solunon of sodmm hydnde (96 1 mg of 60% chspersmn in mmeral 01]) in dry

31 (4-cllgr n} [Pl oo men e ndol ¢

The sub- ) ound mas ared éxanple 11 part i)
from 3- aﬁp?péuﬂe (40 mg) i dry tetr ydrofuran .A.fter 30 minutes the reaction was

15  treated with methyl bromoacetate (177 pl) and stitring continued for 4 hours. The solvent
was removed iz vacuo, the residue redissolved in ethyl acetate, washed with water, brine,
dried (MgSOy), evaporated in vacuo and the residue purified by flash column
chromatography eluting with 1:1 ethyl acetate and iso-hexane mixture. The sub-title
compound was obtained as a yellow solid (360 mg).

20 'HNMR CDCl;:57.37 (1H, d), 7.30 (14, d), 7.18 - 7.13 (2H m), 7.00 - 6.96 (2H, m),
492 (2H, s), 3.80 (3H, s), 2.55 (3H, s).

0-2.5-dimethyl-1H-indole-1-acetic acid
’ ““) The product of step ii) 0.1 g, was dissolved in THF (5 ml) and NaOH (200 pl, 1.25M
25 solution). After 3 hours further NaOH (200 1, 1.25 M solution) was added and the
reaction mixture was stirred overnight at room temperature. The reaction mixture was
concentrated in vacuo and the residue dissolved in water. The solution was acidified with
dilute HCI. The resulting precipitate was filtered to give the title compound as a white
solid (86 mg). »
30 'HNMR DMSO:57.99 (1H, d), 7.47 (14, d), 7.38 (2H. dt), 7.3 (24, dt), 6.98 (2H, dt),
5.25 (2H, s), 2.49 (34, s).
MS: APCI+ [M+H] 390

M.pt. 237-238°C

35  Example 12



4- met hoxyphenyl et hyl sulfone. 'H NVMR CDC13: 8 9.00 (11, s), 775 W\/l?gw
7.12 (2H dd), 6.86 (2H m, 6.73 (1H d), zo 4.05 (3H, s),

3.46 (211, q), 2.46 (311, s) and 1.16 (3H, t). ii)

3-F(4-chl orophon)i)thiol-4-(otyisul fonyl)-7-methoxy-2-net-hyl--1Hindole-]I
-acetic aciwooimeidbyl ester 1 The sub-title conpound was prepared by the
nmet hod of exanple 11 part ii) fromthe u product of step i). "H NUR
CDC13: 8 7.92 (1H, d), 7.13 (2H. dtPl 6.85 (2H, dt), 6.73 (1H, d), 5.27
(2H, s), 3.98 (3H, s), 3.79 (311, a), 3.48 (21-, qgq), 2.38 (3H s) and
1.18 (3H, t). iii) .
3-f (4-chl e lﬂm e 46 &ui—i-!m 1 H-indeldabasetie act@t hyl -1 H-i ndol e- | -
acetic Y by, Bt hod of

exanpl e i NVRDIVBO. 8 7. 72

pr ' &P .
(111, d)—st?-24 (2H, m, 6. 96 (lH d) 6.86 (2H, dt), 5.29 (2H, s), 5.27
(211, s) ,Th8 sbritleIbmpsind was Pt&pa(rﬁbytheqa)qthcﬂ.oﬁxaﬁﬁlba,l pa iipmedhgthddl (3H, t). 35
Exanpl e Idodfctdr Ny ?eqqgm 031101961 22 3-f
(4-chl oronhenvl ) thi ol
ole-1- acetic aC|d

di et hyl am no) sul fonyl | - 7- met hoxy- 2-net hyl -1 Hi nd

i ndol e-4-sul f ona

mi de  Therps b ddad ﬁl ﬁéd ﬂéﬁ&%ﬁﬂ imrcrm} 0eg spfordiaipl e 11 part
i) from ?’%@ ﬁg NY-di e hylwatﬁ?ret hoxy- To%ezenesul fongm e 1H NVR CDC13:

5 7.80 88 (111, s), 08(211, dJQ 6.85 (2H, d), 66 (111, d),

4 04 w(3 DI\@@M(%ML szqy 59311?29),(731211 )69@(2&.%:110344(%1){, Sz),p?d%O 98 (611,
(34, s).

3 f(4 chI orophenyl ) thiol -4-r(di et hyl am no) sul fonyl | - 7- met hoxy- 2- net hyl - | H

I ndol el- 10 acetic acid, nethyl ester J The sub-title conpound was

preparedE&@PJﬁdémet hod of exanple 11 part ii) fromthe product of step

i), used 3Jdi4-ehtdrophem ethylsdfonyHaIrm ty$2-nethylekH-indiol L-acetic
3-f (45,chly ﬁophenyfthl oI 4-[fdiethylamno
sulfonylll- -rreh / et hyl - i ndql e-| - is ac %Id The sub-title

conpound s Sles FER e ' iii) fromthe
The sub-tltle compound was prepared by the method of example 11 part i) from 3-amino-

4-methoxyphenylethyl sulfone,
"H NMR CDCl3: 8 9.00 (1H, s), 7.91 (1H, d), 7.12 (2H. dd), 6.86 (2H m), 6.73 (1H, d),
20 4.05 (3H, s), 4.05 (3H, s), 3.46 (2H, q), 2.46 (3H, s) and 1.16 (3H, t).

ii) 3-[(4-chlorophenylthio]-4-(ethylsulfonyl)-7-methoxy-2-methyl-1H-indole-
acid, methyl ester :
N The sub-title compound was prepared by the method of example 11 part if) from the
) 25 product of step ).
'H NMR CDCla 8 7.92 (1, d), 7.13 (2H. dt), 6.85 (2H, dt), 6.73 (1H, d), 5.27 (2H, s),
3.98 (34, 5), 3.79 (3H, ), 3.48 (2H, q), 2.38 (3H 8) and 1.18 (3H, t).

30 acid
The sub-title (;ompound was prepared by the method of example 11 part iii) from the
product of step ii).
"H NMR DMSO: & 7.72 (1H, d), 7.24 (2H, m), 6.96 (1H, d), 6.86 (2H, dt), 5.29 (2H, s),
5.27 (2H, 5), 3.97 (3H, 5), 3.41 (2H, q), 2.34 (3H, ) and 1.01 (3H, 1).

35

Example 14



product of step ii). mpt. 247-249C 'H NVR DMSO S 7.56 (111, d), 7.18
(211, dt), 6.85-6.79 (3H, m, 513 (2H, s), 3.94 (311, 20 ?9 l\ﬁ]\f.%ﬁéH
q), 2.29 (3H s) and 0.88 (611, t). Exanple 15

4-chl oro-3-f(4-chl orouhenyl)thiol-2-nethyl-IHindole-l-acetic acid i)
4-chl oro- SPIJ hl or ophenvl )t hiol -2-nmethyl -1 Hindole 25 To a suspensi on of
(3-chl orop é)n({? 9ﬂydram ne hydrochloride (2 g) in acetic and (30 m) was
added 1-[ (4-chl orophenyl)thio]- acejpne (2.24 g), acetonitrile (20 n) and
water (10 m). The mixture was stirred at roomtenperature overnight. The
reaction mxture was concentrated in vacuo and the residue suspended in

‘? so!ut!opi br!ﬂ ! dried
wgscn)3 ‘ 7&d in acetic

aci d ( 28kcetit gcldnd heat ed to 80C over ni ght The reaction m xture was poured
i nt 0 wa)8Ir(4-BactbihbRe SN &- NI 7 2R DO -GN G Ad ek kR EdnBfide Nt 0 Et OAc. The

pur! 11 ¢ 14 il cortioust VeSS B EG AE DIPLPRYP L HORHED O HBBe ag ol uent)

gavest h¥Madibthyli4hethaxyrprogendsulfogmngds g) 35 "H NVR CDC13: 5 8.38 (s, 111),
7.27-7. 98 ga?xg %ét%[ 5 7080 4H /7. §’87(1f-lf,’@), AI80H, §-6%5 (0H! ), R4BNH, 4)24.68 (s, 311) 2
s)r

9 NOV 2 éo%zgﬂ? 3}%4% (Iﬁ s)2‘311 tgﬁl(qH’lt)H-i ndol e-1 -acetic acid,

l'l
*o

4-chl or

nmethyl ester To a solution of the product frompart (i) (0.2 g) in THE
(Sm) 1S3 -(dL.O-0IE phef i 2 [ Ethys Wel-Foindbledn i n THE

( 61 nl&m;[z e lt was stlrred for 30 5 m nutes before nethyl

br gnoacetat e ) adde& the reaction was stijirred at room
t efiper al MrwbH{erompghnd was preppies) by the of srampisl & gt ihfyom the
bis(tripmdﬂmyéﬁtebyott)sadrﬂnl@ﬂgmmmmfurﬂuerﬁu&icm 30 pl of nmethyl bronoacetate
was added to the mxture and was stirred for a fiuther 3 hours. The

o) e brafes

Et QAc/ R 5 A RIS 0 'H NMR
CDCh3: #geficdeid 7. 11 (|n 5H) . 6.95 (dt, 211), 4.89 (s, 2H) 3.78 (s, 3H),
2.49 (S'I'he%hh-nﬂé ¢dmpound was prepared by the method of example 11 part iii) from the

4-chl or o- f4 ch oronhenyl Il thiol -2-nmethyl -1'Hindole-1-acetic acid To a
sol utIOWOLP gpg oduct frompart (ii) (0.11 g) in THE (5 M) was added a
1. 25M B@tat-é#"ef NaOH (aq) (0.25 m). The reaction was stirred overnight
at r oonH RMREDMBOs &7.56 (1H, d), 7.18 (2H, df), 6.85-6.79 (3H, m), 5.13 (21, 5), 3.94 (3H,

n  §),3.14 (41, q), 2.29 (3H, 5) and 0.88 (6H, 1).

Example 15

4~ch10r0-3-|(4—chlorophenzl)thio{-Z-methyI-IH-indole-l-aceﬁc acid
) 4—ch10r0-3 4(-chloro hen Tithiol-2-methvl-1H-indole
25

Toa suspensmn of (3- chlorophenyl)—hydrazme hydrochlonde (2 g) in acetic acid (30 ml)
was added 1- [(4—chloropheny1)thm]—acetone (2.24 g, acetonitrile (20 ml) and water (10

ml). The mixture was strirred at room temperature overnight. The reaction mixture was
concentrated in vacuo and the residue suspended in EtOAc, washed with sodium hydrogen
carbonate solution, brine, dried (MgSO,) and concentrated in vacuo. The residue was

30 dissolved in acetic acid (20 ml) and heated to 80°C overnight. The reaction mixture was
poured into water, basified using NaOH and the organics extracted into BtOAc. The
EtOAc was washed with brine, dried (MgSQ,) and concentrated in vacuo. Purification by
Flash column chromato graphy (10% EtOAc/hexane as eluent) gave the sub-title compound
(0.816 g).

35 '"HNMR CDCls: 5 8.38 (s, 1H), 7.27-7.23 (m, 1H), 7.14 - 7.07 (m, 4H), 6.96 (dt, 2H),
2.52 (s, 3H)




I's The reaction m xture was concentrated in vacua and the residue

di ssol ved/ suspended in water. The pH was adjusted to 2 usingpdi Ngye%@gl
(ag) and the organics extracted into EtOAc, washed with brine, dri over
MySO4 and concentrated in vacua. The resi due was purified by solid phase
extraction using NH2 sorbent (2 g), eluting with acetonitrile followed by
10%triflurdf® 9%k acid/acetonitrile to give the title conpound (0.06
g). 20 1H NVR CDC13: S 7.54 (dd, 11}3 7.27 (dt, 211), 7.14 (d, 111), 7.08
(dd, 111), 6.95 (dt, 211), 5.16 (s 211), 2.43 (s, 311) Ms: APC - [I\/H—I]
364 Mpt. 184-187C ID 25 Exanple 16

5-chl oro-3-i (4-chl oropbenvl ) tbiol -2-nethyl -1F7-indol e-1-acetic acid it
5-chl gro- 3-r4(chl orophenyl ) tl uol - 2-mmet hyl -1 H i ndol e The sub-title conpound
was pr epéy £ehlbrg-3t{ivechigbitetylalio Bx-aetblel A mdslan tacéticlacid S eyl der

hi hepyl flash col
30 8L?ﬁngﬁxa%laﬁ%%g%&%%%%%d 9@3‘5\[@%&3" Qﬁ“%ﬂd%&\)‘éﬁ*%%@ﬁﬂ? S 831 (s
1H), 7.48 IS@@mtgbi silyDamido gplytipn ip THE (065mmD). (Hhe: ewpsetirgdfpr P11) . 2. 51 (s,
311). sii )mlﬁxtssibkmfemze.’m bz@nﬁhﬂeﬁtec(ﬁmlt)lwa)s h&ﬂemltheaeimbﬁlwhsduﬂed mdedme- | - acetic

of exanplabyi SEmgie AREOIY bl it 106 W%gﬁq@eﬁgﬁpﬁ?ﬁiifﬁé O/ 2006 VO
03/ 10196@"@?aﬂdﬁ&wh)f@ﬂﬁbm@#e??‘wa@f&?]it“#ewﬂ(raaﬂdﬂw forp 7. 10( n1,
311), 6. BiFthér BRUENThObikre wasBen ;(udﬁedz:l-yl)ﬂaslﬂco'hﬁm( chyortberapdy @AY, 311). 11
5-chl oroE@A&h%x&ewél%BQ@gxlvémLtﬁﬂe ﬁﬁl}éﬁl ndol e-1-acetic acid s To a

179 - SohR e kEk { sk s B, AR, 5,200 @

ov “ni ght at roomtenperature. The reaction mxture was concentrat ed in
vacuo anﬁlnmglofoeﬂ@uﬂoﬁbﬁaﬁwhtm@&men-am@fd The pH was adj usted

to 2 [ u | at ed
by 115 r A0 p S Se B ot india BT ff’%?eﬁ’z#? (S SRbTofth 0o mound. -~
i 0 1H NvRIgreBNaGH @ak(. ?(Sc;nl) he yeactipn yas stirrpd pyprgight abrpem tempemptirg.qd, 111) ,

6. 98 16 dt TheXda}ion Mixhive (v8s condbibrate@ind@cup and BéPesidudBssokBbuspenliddif) 364

water. The pH was adjusted to 2 using dilute HC] (aq) and the organics extracted into
EtOAc, washed with brine, dried over MgSQ4 and concentrated in vacuo. The residue was
purified by solid phase extraction using NHj sorbent (2 g), eluting with acetonitrile
followed by 10% trifluroroacetic acid/acetonitrile to give the title compound (0.06 g).

20 M NMR CDCls: § 7.54 (dd, 1H), 7.27 (dt, 2H), 7.14 (d, 1H), 7.08 (dd, 1H), 6.95 (dt, 2H),
5.16 (s, 2H), 2.43 (s, 3H)
MS: APCI- [M-H] 364
M.pt. 184-187°C

: ) 25 Examgle'IG

5-chloro-3-[(4-chlorophenyhthiol-2-methvl-1H-indole-1-acetic acid’
i) 5-chlorp-3-[4(-chlorophenyDithio]-2-methyl-1H-indole
The sub-title compound was prepared by the method of example 15 part (i) using (4-
chlorophenyl)-hydrazine hydrochloride. Product purified usmg flash column

30  chromatography (20% EtOAc/hexane as eluent).
'H NMR CDCl;: 5 8.31 (s, 1H), 7.48 (d, 1H), 7.26 (m, 2H), 7.13 (m, 3H), 6.93 (m, 2H),
2.51 (s, 3H). '

i1} 5-chloro-3-[(4-chlorophenylthio]-2-methyl-1H-indole-1-acetic acid, methyl ester
35 The sub-title compound was prepared by the method of example 15 part (ii) using the
product from part (3).




M pt deconposed >211 C is Exanple 17
6- chl or o- 3-f (4-chl orophenyl I t hi ol -2-nmet hyl -1 H i ndol e-1 - acet i g%\é‘locy Zlﬂgﬁ

6- chl oro- 3-f4(-chl orophenyl )thiol -2-net hyl -1 Hindole The sub-title
conpound was prepared by the method of exanple 15 part (i). 'HNVR CDCl3: S
8.27 (s, 211). 7. 39 (d 111), 7.34 (d, 1H), 7.10 (m 311), 6.92 (m 2H),
20 2.50 (sWOPp4196

6- chl or o- 3-f (4-chl orophenyl ) t bi ol -gimat hyl -1 Hi ndol e-1-acetic acid. nethyl
ester The sub-title conpound was pfrepared by t he nethod of exanple 15
part (ii) using the | product frompart (i). s 1H NVMR CDC13: 8 7.43 (d,

111) 78§7 1 é@%g) § 752 %%ﬁ%)tﬂ Z’ééﬂb}l) 'Z ?.qo? 16, 381 blor-c%o i, dia s 485 (s,

6 chI or Qé,BPIj,GZVQ(cd;BHdeﬁéh)’iH)t hi ol - 2- net hyl -1 Hi ndol e-1-acetic acid The
title corrpound was prepared by the met hod of exarrple 16 part (iii) using
30 ). C1. 7&(d 1H), 7.33 (d, 1H),
S inj c & (s, 213), 2.40 (s
311) 5 NSoaM@ionoﬁMelﬂ]rodaﬂz&om\nagt(u) (@ébs}ﬁpawdmmws erlde%lES(MTpl e 18 2 9 Nov
2006 V\Qﬂ%%@ﬁ%ﬂ %ﬁ(o 25 ml). The reaction was stirred overmght at room temperature

7-chl or 4A-chl.oronhen lc acid 1)
7-chl or Ei‘ Ugfgaﬁer?éﬂ}l?{%?%lm?a%{lﬁxlm}% dlss(ﬁ)o‘iegj s B-title
corrpoun@fatﬁa PHﬁéﬁseélﬂﬁyd wﬁésmﬁw&(a@%aﬁ&eéowlpwnwn@w@s| ng (2-

chl or opkedigdlitdiyscifilgadioncnt Yakdambdrendeaia at A€ tpgivditietitlgpeompbirdd usi ng Fl ash

colu I . 13: 8 8.48
(s &‘I) *%ﬁ?{%?fgﬁéf’%??%?%%ﬁmﬁ%ﬁ?&?%%@ ke i ety
6&—-66 2.55 (s, 3H). ii) 7

chl oro- MS[ABCI:WeHmﬁdfenyl()thi 22-2- rrzet hyl -1 Hindole | acetic acid, nethyl

ester I oSiiPsolihtd e conpound was prepared by the nethod of exanple
15 part ||r}%eu5|ng the product frompart (i).

15 Example 17
6-chloro-3-[(4~chlorophenyl)thio]-2-methyl-1H-indole-1-acetic acid

i) 6-chloro-3-[4(-chlorophenyl)thio]-2-methyl-1H-indole

The sub-title compound was prepared by the method of example 15 part (i).

'HNMR CDCls: & 8.27 (s, 2H), 7.39 (d, 1H), 7.34 (d, 1H), 7.10 (m, 3H), 6.92 (m, 2H),
20 2.50 (s, 3H).

io]-2-methvl-1H-indole-1-acetic acid, methvl ester

The sub-title compound was prepared by the method of example 15 part (ii) using the
e product from part (i).
) 25 1HNMIRCDC];; 81743 (d, 1H), 7.27 - 7.25 (m, 1H), 7.14 - 709(m,3H) 692(dd 2H),
4.85 (s, 2H), 3.80 (d, 3H), 2.46 (d, 3H).

The title compound was prepared by the method of example 16 part (iii) usmg the product
30 from part (ii). .
'*HNMR CDCls: § 7.71 (d, 1H), 7.33 (4, 1H), 7.26 (dt. 2H), 7.09 (dd, 1H), 6.96(dt, 2H),
5.08 (s, 2H), 2.40 (s, 3H).
MS: APCI- [M-H] 364
M.pt. decomposed >189 °C
35

Example 18



1H NVR CDC13: 8 7.44 (d, IH), 7.18 - 7.09 (m 3H), 7.03 (tg.q @BV 208692
(dd, 211), 5.37 (2H, d), 3.81(3H, d), 2.46 (311, d). 15 I 9)

7-chl oro- 3-f (4-chl oronhenyfthiol-2-nmethyl-1Hindole-l-acetic acid The
title conpound was prepared by the nethod of exanple 16 part (iii) using

t he product ({&gmggprt (it). 1IHNWR DvsO 3 7.35 (dd, 1H), 7.28 (dt, 211),
7.20 (dd,llﬂ, . (t,1H). 6.98 (dt, 2H), 5.36 (s, 2H), 2.45 (s, 3H). 2D
M5: APCI- [MH 364 Mpt. deconposes > 207C Exanple 19

3-f(4-chl orouhenvl)thiol -2-nethyl -5-(nethvl sul fonvl)-I Hindol e-i-acetic
acid 25 i) 3-i(4-chl orophenvl)tbi ol - 2- met hyl - 5- (et hvl sul fonvl ) - 1H-i ndol e

fThe szb {74160 OB pNBTD B 6 RAh 6rd msﬂmwﬁda&% eégglilse 513183t7 gp(iL
rom4- ne ) ar4 de. . \
0 s e mmmm; Rl 15 (o ). 6 0s (oM
dt), 3.06l s%nﬂesgompzu@w@ Bmarg:)by tBomethgd of example 15 part (i) using (2-

3- 1( 4- chl qalopgphenyy)Hyithaiab hyirdthlohde. -1oe produd yinsied usiny Flkshldohidado! e- | - acetic

d, t I d d by th t hod of
aml b ﬁ%ﬂ%ﬂf’?%ﬁ%<11*}%t§ﬁ<ﬁh°&*n%a?%}u%ﬁp8?”st2""‘3 b 35 "1 N CDCI3: 8 8. 20

(lH d), ANMRCOEL:§H48 (1B 4(014,-111) Teb® (g 1HY] (31%411@@)2,1‘1),6.-0&1@ {8y dd),
.96 (2H,696-6.82 &8 265H.5503,3H. 52 (3H, s). 2 9 NOV 2006 WD 03/101961 26

sul fonyl i-l H i ndol e-|-acetic

H 2 - = nol (10 m),
(1018 'IShe u@)—hﬂmxdmpmmderas pﬁpanépd)by tﬂ'éfmethmmftexanrpldﬂsqtam(n) wiagtheti rred for 4

hour mxture was s concentrated in vacuo and the residue

s iiﬁhﬁ%@sﬁ%%@%ﬁ%@ ohe, 38, P 385 s kBTG 750
(111 d) (2. 0.3 JUGH, Oci96 GBL 1 (211, dd), 4.98 (21,s), 3.04 (311, s),
.53 (3H, s). Dio Mpt 185-187C.

15 iii) 7-chloro-~3-[(4-chlorophenyl)thiol-2-methyl-1H-indole-1-acetic acid
The title compound was prepared by the method of example 16 part (iii) using the product
from part (ii).
'H NMR DMSO § 7.35 (dd, 1H), 7.28 (dt, 2H), 7.20 (dd, IH), 7.07 (t, 1H). 6.98 (dt, 2H),
5.36 (s, 2H), 2.45 (s, 3H).

2 MS: APCI- [M-H] 364
M.pt. decomposes >207°C

Example 19
'"‘) 3-[(4-chlorophenyl)thiol-2-methyl-5-(methylsulfonyl)-1 H-indole-1-acetic acid
"’ 35 1) 3-[(4-chlorophenylithio]-2-methyl-5-(methylsulfonyD)-1H-indole
The sub-title compound was prepared by the method of example 11 step i) from 4-
methylsulphonyl-aniline hydrochloride.
'H NMR CDCls: § 8.78 (1H, s), 8.16 (1H,d), 7.74 (1H, dd), 7.47 (IH d), 7.13 (2H dt),
6.92 (2H, dt), 3.06 (3H, s), 2.55 (3H, s).

0 .

gster
The sub-title compound was prepared by the method of example 11 step ii) from the

product of step 1).
35 'HNMR CDCly: § 8.20 (1H, d), 7.79 (1H, dd), 7.38 (1H, d), 7.14 (1H, dd), 6.92 (2H, dd),
4.96 (2H,s), 3.79 (3H, d), 2.52 (3H, s).



Exarrpl e 20

2, 5-di net hyl - 3- f f 44net hyl sul f onyf phenyl | t hi ol - | Hi ndol e- | - ac@t9 §04ci2606 i t
3-r(4-chl orophenyl I thiol-2-nethyl-4 (methvlsul fonyn-1Hindole and 3-[(4 15
chl orophenvl | t hi ol - 2- et hyl - 6- (et hysul fonvl |)-1Hindole The sub-title
conpound was repared by the nethod of exanple 19 part i) from 3-

(et hyl sul f'8A%YY441 | i ne hydrochloride to give a nixture of 3-[(4

chl onphenyl )t hi o] -2- met hyl - 6- (et %I sul fonyl )-1H i ndol e and

3-[(4-chl orophenyl )t hi o] - 2- net hyl - (et hyl sul fonyl)- 1Hindole. These
were purified by Flash silica chronotography with 20 50%t QAc/ Hexane as
eluent. This have the title product: "HNVR DMSO : 5 7.77 (2H, ddd), 7.33
(211, t), 7. 24 (2H dt) 6 87 (2H, dt) 3.32 (311 s), 2.40 (3H, s). In
addi t i oriii)3-[(4 hie yl i flowry] feklydcstid dciny | ) - 1H-|ndole

was al's “ | : zs 'H NWR
DVBO SGITSb &hegﬂw“fﬁ) fm %{Zﬁﬁ&l’aﬁa lgrlf(mgﬁ’%)i%nzdll dd),
6. 95-7. Waiep . rfgc(ngp.i e was %121'6@ é%ourﬂ ereachon mixture w:

2,5-di nmb:lmphtreﬂedfzfx faduorendiib mﬂﬁmldispﬂimd\m peter, edidifibd HEdo give kheaditlet i ¢ aci d To

;ggegroq Agﬁgﬁaggampgsﬂohﬁflﬁ g£p i (0.28 g) dissolved in THE (5 Irr1e]2t\/\/?z .
for 10 QD%%‘ 192 r@ﬁgﬁﬁéﬁpﬁégi@&r#’)fﬁgéﬁgghés?%%?}ae reaction

| eft t o 4MBi(RHE)03. 03(%@)5533@ (2 M) and NaOH (2 nl, 10% aqueous) was

added and the reaction left to stir for 30 nuns. Evaporation of EtCOH

fall owe on of HCl (I M gave a white precipitate. This was

il ére%’I élofsdfﬁghéed with diethyl ether to gave the title product as a
id (0.351 g). 35 "HNWR DVMSO: 6 13.33 (1H, s), 8.02 (1H, dd), 7.81

(111 daxample20 (111, t), 7.24 (211, dt), 6.89 (211, dt), 5.29 (211, s),

Ff/ﬁu(v?él%s @@@1@&4 ;%&j P@u&ﬁgﬁ\&&u&%%ﬂ%ﬁ@oﬂﬁ/ Lty 27 MS APCH+

2- met hy F== $-ERonepReR Y RSOV gyl SRS LU i ndol e-| -acetic
aci diss chlomhenﬂ)thm"l-}methvl-ﬁ (methﬂsulfonvl) IH-mdole
1 2- et YL sl oA AUy Ohs BARRA LS4l M)y A ndol e- | - acet i ¢

0

Tl CRonein T e TR
3- ( 4- chetwbpimetylyiong) uzmetemd 3ﬂ4(0h3@rdw§l¢rs'l)thiaiﬂy1lf)thyl-4-

(methylsulfonyl)-1H-indole. These were purified by Flash silica chromotography with
20 50%EtOAc/Hexane as eluent. This have the title product:

'H NMR DMSO : § 7.77 (2H, ddd), 7.33 (2H, t), 7.24 (2H, dt), 6.87 (2H, dt), 3.32 (3H, s),

2.40 (3H, s).

In addition 3-[(4-chlorophenyl)thio]-2-methyl-6-(methylsulfonyl)-1H-indole was also

isolated. This isomer was used in example 2 step i.
25 lHNMRDMSO 8 12.30(1H, s), 7.93(1H, d), 7.50-7.59(2H, m), 7. 27(2H dd), 6.95-7.

(@H,m), 3.19G3H, 5), 2.52(3H, 5).

ii) 2.5-dimethyl-3-[[4-(methylsulfonyl)phenylJthiol-1#-indole-1-acetic acid

To the product of Example 21 step i (0.28 g) dissolved in THF (5 mI) was added NaH (63

% mg, 60% dispersion in oil) and the reaction left to stir for 10 minutes. Ethyl bromoacetate
(0.13 ml) was added and the reaction left to stir for 3 hours. EtOH (2 ml) and NaOH (2 ml,
10% aqueous) was added and the reaction left to stir for 30 mins. Evaporation of EtOH
followed by addition of HCI (1M) gave a white precipitate. This was filtered and washed
with diethyl ether to gave the title product as a solid (0.351 g).

3 'HNMR DMSO : § 13.33 (1H, s), 8.02 (1H, dd), 7.81 (1H, dd), 7.40 (15, 1), 7.24 (24, dt),

6.89 (2H, dt), 5.29 (2H, s), 3.32 (3H, s), 2.39 (3H, 5)




1H i ndol e (160nmg) (the product of Exanple 20 step i). After 30 minutes the
reaction was .~ to treated with ethyl bronobacetate (78 |) and sgtsyrrlng
continued for 1 hour. Reaction was quenched with ethanol, 'g 0 eﬁﬂ[]@/vas
removed in vacuo, the residue redissolved in ethyl acet ate, washed with
water, dried (MJSH), and evaporated in vacua and the residue purified by
fl ash col urwoGkasmt ography eluting with 30% et hyl acetate and i so- hexane
m xture. The sub-title conmpound was obtained as a white solid (180 ng). 15
MS: ES+H M+H] 438. ii) 27

2- met hyl - 3-[ (4- et hyl phenyl )t hi ol - 6- (net hyl sul fonyl | -1 Hi ndol e-1-acetic
acid The product of step ii) (180 ng), was dissolved in ethanol (S m) and
NaCOH (| nMSoAPEI+[M4DMBDIMER0ON) was added. After 1 hour the reaction mxture
was concentrated in vacuo and the 20 residue dissolved in water. The
solution_was acidifi-ed with aqueuses HC (1M and exctracted with

et hyl aceﬁkﬂm&%hed with water, dri ed (I\/gSO4) and evaporated in vacuo.
The prodm-aiet 33-I(2 I yihi (o2 tHybs® indble-1-eaiiestid n MeCN and freed
W t h : ) xa_ i X e, ) f é’--c ije solid. 9 1H
NVR 0 3 O. , M, 6.98
(211; dd%it—el 25 4. 96 (2H a) '3.21 (3H s), 2. 48 (3H s) Ms: APCl + [ MrDVBQ|
488. Exﬁmpktﬂreﬂ Eolutlon of sodium hydnde (45mg of 60% dispersion in mineral oil) in dry

br oo 3. LRI SRy lé’-gb thﬂ"j'z'ﬁgﬁ‘gi AR Compount
,vvas prepig? é‘iﬁl g}fﬂ{oﬁg ﬁg ‘ﬁl"t&?b@@ﬁ% Té &ﬁtﬁ (PP A

phetmal:e)i “itpckthak bromsodestale 61811 band derring brstipired dord thopny rﬂeﬂqhealwam ng flash
CO' @ﬁﬁ&eam E@RtdY, ﬂé&%&&&%ﬁbe@ﬂaﬁ%@& ﬂﬁ'rbb‘i’cﬂ% }edlss&rlv&iwe@d 38731

é |5 H( SSH) s és%%d?%t%%g glflg%q.g,g}fd 5‘§1p n vacuc) dnd@he Tesi u%H dt), 2.52

4- br ono- mmﬁe&brﬂ@bpémeﬁ@wwwmhyzmmmm ¥ desttage anddsodierane aci d,
1, 1-di Wemﬂwreﬂhﬂsub-ﬁﬂéﬁmpﬁhﬁvﬁklbbﬁmédﬁa&ﬂhﬁ@ﬂﬂ[ﬂ@lxﬂl&@pr epared by the nethod

of ex L[Rpfhﬁ g¢di) using the s product of part (i) and
t- butyl br onpacet "The product was purified using flash colum

chr omat ogr aphy ( 10% Et OAc/ hexane as el uent ). "HNWR CDClI3: 5 7.31 (dd,
1H), 7. 21 XwethylBHY4-méth¥idhenyIfthibB6(methPadfbnyl )18 mdOlk-1-atbéfic acid. 94-

The product of step ii) (180 mg), was dissolved in ethanol (5 mf) and NaOH (1ml of a 10%

solution) was added. Adter 1 hour the reaction mixture was concentrated in vacuo and the

2 residue dissolved in water. The solution was acidified with aqueuses HC1 (1M) and
exctracted with ethylaceate, washed with water, dried (MgSQy), and evaporated in vacuo.
The product was purified using NH; resin (0.5 g), loaded in MeCN and freed with 5%
acetic acid/MeCN, to give 30 mg of product as a white solid.

) _ "H NMR DMSO : § 8.11 (1H, ), 7.50-7.62 (2H, m), 7.24-7.29 (2H, m), 6.98 (2H, dd),
s 4.96(2H, 5), 3.21 (3H, s), 2.48 (3H, 5) R '
MS: APCI+ [M+DMSO] 488.

Example 22
4-bromo-3-[(4-chlorophenylthio]-2-methvi-1 A-indole-1-acetic acid
30 i) 4-bromo-3-[4(-chlorophenylthio}-2-methyl- 1H-indole
The sub-title compound was prepared by the method of example 15 part (i) using (3-
bromophenyl)-hydrazine hydrochloride. The product purified using flash column
chromatography (10% EtOAc/hexane as eluent).
'H NMR.CDCl; § 7.31 (1H, s), 7.30 (2H, d), 7.13 (2H, dt), 7.02 (1H, t), 6.94 (2H, dt), 2.52
15 (3H, ).




6.91 (m 2H), 4.77 (s, 2H), 2.49 (a, 31-1), 1.43 (s, 91D. ro iii)

4- brono- 3-ff4 chl oronhenyfthiol -2-nmethyl -l Hindol e-1-acetic aci d%]g v 2006
sol ution of the product frompart (ii) (0.09 g) in dichloronetha 0'?Zrﬁl)
was added trifluroaeetic acid (0.1 m). The reaction was strirred
overnight at roomtenperature. The solid which had precipitated was

i sol ated bWOfEM4IP@ELi on, washed with hexane and dried overnight under
vaccum at 40C to give the title conpound (0.025 g). is 1H NVR (DVMSO) S
7.59 (dd, 1H), 7.29-7.25 (m 3H), 2%.08 (t, 1H), 6.94 (dt, 2H), 5.16 (s,
211), 2.43 (s, 311). Ms: APG +[ MrH 411 M pt. deconposes >213C 20
Exanpl e 23 ,

3- K4chl oroohenvl )thiol -4-[4-f(1,1-di net hyl et hoxy) car bonyl | -1 - pi aerazi nvl | -

2- et hy) 4-brbmb.Rdel-erdmses I(rlg olaCiethyia FRindaly-1fabalis Kcilasl -gGikeihgiegiyt he product
fromexapple 22 part (11) (1g), Ntert- Butoxycar bonyl p! perazine (0.48 g),
Pd2( dba (3 nmg), 2,2'-bis(diphenyl phosphino)-1,1"'- 25 binapthyl Binap (10

my)  andThemibréfiecqumpord was Prpared bisthp pAthakhef rample il past (i wiveftey 1 hour t hen
al | ovedpro@uce&art (i Bl #BuAbidreoavéiste. dTHepraRlctwrak Purtile@feing Ak betdmui t h wat er

dried over at%%%@ﬂ%t@%@&?%&%tﬁgu n vacua. The residue was purified

usi ng as roma ‘el uent 25% Et OAc/ Hexane t hen 50%

Et OAc/ HEKEIM& COChy 8ieH: @ 1Hpi7 g’)l (ddF1 1+~ LA % P 08/ 1D Ad%T ever se phase

pr epar a6.pven, 2R, Q. 717¢s, aHN 2 AVECBHNH3A3(@@H).) gave 3o titled conpound (0.021

g). "HNWR (DMBO S 7.22 (dt, 2H), 7.12 (d, 11-1), 7.02 (t, IM 6.93 (dt,
6 4.57 33 4H), 2.79 (s, 4H), 2.36 (s,

2H),

@ L7 ; 1S f=t34 . TS 35 Exanple 24 1", 2 9
20050 a Mtﬁﬂbﬂm&%duczﬁom part (11) (0 09 g) in d1ch10romethane (2ml) was added

3- 1(4 Chingfoaihe Boid Jot thy)! T RtV as4trirbd BB ER 4 1OMh kerdpekatdl OfH- 1- aceti €

gm[ ( 4- cIoHid PBish Bed Arscinitats was lf%atf‘% By @uﬁtf%‘ﬁfg?de‘fnﬂld’fm PGS | - 1- ni per azi nyl
| - 2- et ¢vemight wfiet wactumpa 40°Cao give the title qorationmd MPPEDNVI est er
15 'H NMR (DMSO) & 7.59 (dd, 1H), 7.20-7.25 (m, 3H), 7.08 (t, 1H), 6.94 (dt, 2H), 5.16 (s,
2H), 2.43 (s, 3H).
MS: APCI+[M:+H] 411
M.pt. decomposes >213°C

20 Example 23
3-[(4-chlorophenyDthio]-4-[4-[(1,1-dimethylethoxy)carbonyl]-1-piperazinyl}-2-
methyl-17-indole-1-acetic acid
To a dry flask was charged the product from example 22 part (ii) (1g), N-tert-

) Butoxycarbonylpiperazine (0. 48 g), Pdz(dba); (3 mg), 2,2’-bis(diphenylphosphino)-1,1°-

25 . binapthyl Binap (10 mg) and toluene (5 ml). The reaction was heated to 110°C for 1 hour
then allowed to cool. The mixture was diluted with EtOAc, washed with water, dried over
MgS0O, and concentrated in vacuo. The residue was purified using Flash column
chromatography (eluent 25% EtOAc/Hexane then 50% EtOAc/Hexane/ 1% Acetic acid).
Further purification using reverse phase preparative HPLC (eluent MeCN/NH; (aq) ) gave

30 titled compound (0.021 g).

'H NMR (DMSO) § 7.22 (dt, 2H), 7.12 (d, 1H), 7.02 (t, IH), 6. 93 (dt, 2H), 6.66 (4, 1H),
4.57 (s, 2H), 3.33 (s, 4H), 2.79 (s, 4H), 2.36 (s, 3H), 1.39 (s, 9H).

MS: APCI+ [M+H] 516

M.pt. 173°C

a5

Example 24




The sub-title conmpound was prepared by the nethod of exanple 23;%@1}@@\/ 2006
product was s purified by flash columm chromat ography (el uent

EtOAc/ hexane). 1H NVR (DMSO 90C 8 7.21-7.15 (in, 3H), 7.08 (t, 111), 6.92
(d, 211), 6.72 (d, I H, 4.99 (s, 211), 3.26 (s, 4H), 2.81 (t, 4H), 2.40
(s, 311), 1.40 (s, 18H).

13- 1( 4- chl or'o@h¥i3pat hi ol - 2- et hyl - 4( 1- pi perazi nvl )-1H i ndol e-|1 -acetic acid
"I io To a solution of the product frompart (i) (0.34 g) in

di chl oronet hane (5 m) was added 44 HO in di oxan (1.3 M), the mxture
was stirred at roomtenperature overnight The solid which precipitated
was i sol ated by f||trat|on suspended i n dICh| oronet hane (20 m) and
trifluoredde i) thiok2-mant 3 mdpledeacetitacit i rred for a

further ﬁgi-ﬁmw&ovbeﬂ_ﬂﬁnéﬂwmm@l m&m&m&a&%@&uﬁa@&mﬁﬂaﬂhe resi due
Z(r)lctﬂagg oW tler_l%_gteglgm Ve GenQlelid |s The solid was dried overnight at

ound 02%21 "H NVR (DMSO) 90C 6
7. 28- 7. 20hg yup- t@lﬂyomppuactwq&prepraﬁyl bygwsl}Eﬁ(Oé of expfple @3.7Fhe ptodugtivas 5. 02 (s,
(%H) 3. OBurffitd b§ﬂl§mcolﬁmﬁ@h1()ﬁllelto§ﬂaﬁhy (ud? 2% EtG¥cIhexarde: APCI -[MH) 414 M pt.
eco os

5- br(r)rprm @?ﬁ%r)o%ghenv tﬁ%ﬁ’?nh%o%(r’ll}%sﬁ?zn(gb%}g {:dé%H)Czlg%ld 10

5- br om- &2 3.8 (ot BDpheh( A4 6.3Het40/6.-1BH- i ndol e The sub-title conpound
was prepared by the method of exanple 15 part (1) using (4 25

ohr ot ol ?ﬂ'@m‘rﬁ“eﬁg‘?‘@’{%“}%EJM@Q’%‘E-&W el ' 2531 (s M)
U, (s) ]

7.64 ¥d, 9 19ttiop ‘;éhe PaRfiuct g pagt uu@é& 3&65 ﬁfhbf?miféa'{en(? a)s addedgs (dt, 2H),
2.5¢ (s, 4H(Lin ¥BxanARTIN), hivetiftw85@s stBd ol r))orEtelmpclrmkreevfetm'ght Hlter ophenyl
t hlbolt t2| BgRidRHich ipﬂ&tai Waslisha &L HyFil Ao, mLébFﬂd'eﬁi h{@éﬂil}fbﬁétﬂéﬂe 20Q§1 e{ (Th e)
sub-title 0 Q e art (ii
usi ng t h@ndchﬂ% PRSEHCSF aﬁ%f ?‘9%5 &drﬁ[%mi)tg? Vir’%%ﬁﬁgé %%) f%]&(ﬁ'ﬁ#) was purified
usi ng f| Eedmizbiraiwes comBnttatnddmpacye eadshyresifuegubiptedadthirthentogivee selidient ) . 2
S. NOMs 2098 soMDwas3drib d%dight at 40°C under vacuum to giveb the title compound (0.2 g).

' NMR (DMSO) 90°C & 7.28-7.20 (m, 3H), 7.12 (t, 1H), 6.95 (d, 2H), 6.77 (d, 1H), 5.02

(s, 2HD), 3.08 (d, 4H), 3.00 (d, 4H), 2.42 (s, 3H).

MS: APCL-{M-H] 414

M.pt. decomposes >249 °C

20

Example 25
5-bromo-3-[(4-chlorophenyl)thio]-2-methyl-1 H-indole-1-acetic acid
1) 5-bromo-3-{4(-chlorophenylthio}-2-methyl-1H-indole

} The sub-title compound was prepared by the method of exz_mmple 15 part (i) using (4~

25 bromophenyl)-hydrazine hydrochloride. Product purified by flash column chromatography

(ehuent 10% EtOAc/hexane). |
THNMR (CDCl;) & 8.31 (s, IH), 7.64 (d, 1H), 7.28 (dd, 2H), 7.22 (d, 2H), 7.13 (m, ZH),
6.93 (dt, 2H), 2.51 (s, 3H).
MS: APCI+ [M+H] 352

30

ester :
The sub-title compound was prepared by the method of example 11 part (ii) using the
product of part (i) and t-butylbromoacetate. Product was purified using flash column

35 chromatography.
(10% EtOAc/hexane as eluent).



30 "HNWR (DVMBO S 7.54 (d,1H), 7.45 (d, 111), 7.34 - 7.25 (m I\i ezﬁg
(m 211), 5.15 (s, 211), 2.41 (s, 311), 1.41 (s, 911). Addltlorﬁgf ov 20
et hanol to the residue after evaporation resulted in by-product
5-bronmo-3-f(4- s chloronhenyl|thiol-2-nethy]-1Hindol e-1-acetic acid.

ethyl ester also been obtained after chromatography. 'H NVR (DVMSO) 6 7.56
(d, 111), Wwae/est 111), 7.34 - 7.27 (m 311), 6.97 (dd, 211), 5.27 (s,
211), 4.17 (q, 211), 2.41 (s, 311), 21 (t, 311). 10 iii)

5- brono- 3-f (4- chl or oyhenyl ) t bi ol - 2- 3r99t hyl -1 H i ndol e-1-acetic acid, sodium
salt J To a solution of the by-product from part (||) (0.2 g) in et hanol
(10 nl) was added a 1M sol ution of NaCH ‘&?é&@ The reaction was
stirred SLAMRi(GMSOIP T4 dil By Age (i H). 8.34 - TR (. t‘?%%(mnzﬁﬂ:éﬂé(%vas

concent ranezl4i @, pcL4t @it he residue recrystallised fromboiling water.
The solid was 1solated by fi Itration dri ed overni ght at 40C under vaccum

to give is the title conpound ( 'HNI\/R(DIVISO% 5739Ld 111),
7. 37 (d,Addition of sthangl tohe rpsidue afier ezapc’(aa'an reyulied irgbysprogugt S-bromey3I(d4 47 (4
211),5 2. &b 2= IEisin@ie-P@cetic acid. cthyl ester also been obtained after

3-f(4-chlor Hﬂﬁ i) t Mol - 2- et hyl - 5-pheny|-|H—indoIe | -acetic add it
3-f(4- ch‘% oro Ev)} dole-]-acetic acid, ethyl

5-phenyl - | H
ester To (M5 9&58156%%%}9”7(92 tl%f7-3éx§nzﬁl(’€=%@ baf fdd(:fl'i[))s%(sis g) in
et hanol ZH), 81'h(g)2E9n2i4t Gl 3EnE21 (3HH ) was added 2M sodi um car bonat e
solution in water (1.4 nl), phenylboronic acid (0.131 g) and
tetrakls. ne)na ad 1.2 q)...Hhe reaction was heated
R3 reH- Geics HIPSRE . The residue

pur i Td aes@lubyn ¢ff tbasw predﬂcumm pzmr @brﬁl%sjmpﬁha,nol 60 gul)/@astaldéedajm title
C onpoun Ckoﬁlgoﬁloﬂ)aOHT(Gq)?(O $as), UEeRadtion SheRirel byemiphtabRbh tébiietAeE.

char act | sat I or

3-f (4- ch1'6ropHen m) chwas cmfentmttelglv'fvag"a ?{ldthﬁreﬁlﬁerﬁcé%sltdh d & bm]m%m d 30 The

title comu fwé Wﬁ@@#@@ﬁyaﬁmpmgwt &ﬁ@@%vméﬁ Bvgiii).

Puri fid C&héﬁtlbcbmpmmewemg phase preparative BPLC gave the title conpound.

"H NMR (1 , A6 . A 22 (311,

m, 7.01 2 'sy) 2. » Sy VB AP - H 406 35
(oMol 7398 1f s han, e 286, {5l Giom

Exanpl e ® 28).RaF 358

Exarﬁp_le 26
20 3- I(4-chlorophenvl)th10]-2- ethyl-5-phenvyl-1H-indole-1-acetic acid

To a solution of the product of example 25 part (ii) (0.5 g) in ethanol (0.8 ml) and toluene
(3 ml) was added 2M sodium carbonate solution in water (1.4 ml), phenylboronic acid
) (0.131 g) and tetrak:ls(tnphenylphosphme)palladmm(O) (1.2 g). The reaction was heated to
S g . reflux for 2 hours, cooled and concentrated in vacro. The residue was purified by flash
column chromatography to give the sub-title compound (0.4 g). This was used in step (i)

without funther characterisation.

henvl-1H-indole-1-acetic acid

30 The title compound was prepared by the method of example 26 part (iii). Purification by
reverse phase preparative HPLC gave the title compounc{.
'H NMR (DMSO) & 7.61-7.53 (4H, m,), 7.46- .38 (3H, m), 7.31 — 7.22 (3H, m), 7.01 (24,
dd), 491 (2H, s), 2.42 (3H, s).
MS: APCI- [M-H] 406

35

Example 27



¥

WO 03/101961 31

f (4- ehl or ophenyl ) t hi ol - 5- cvano- 2- met hyl -1 H i ndol e-| -acetic 309 N0V 2006

[ (4-chl orophenvl)thi ol -5-cvano-2-nethyl-IHindole To a stirred solution
f 4-am nobenzonitrile (5 g) in dichloronmethane (150 m) cooled to - 70C
was added twgw‘/%il%pypochl orite (4,6 g) dropwi se over 5 mnutes. The
reaction was s stirred for 10 m nutes before

1-[ 4-chl or ophenyl ) t hi 0] - 2- propanonei(8.49 g) was added as a solution in
di chl oronet hane (20 m ). After 1 hour triethylamne (5.9 m) was added and

the reaction allowed to warmto roomterrperature The reaction was diluted

3-
3-
(0]

with dig i[ gLB Toh AR Phiol 'S 8‘-2‘%& l'ig—mﬁc?l iy dried over MySO4, and
concent r’ VeCUU L0 i cation by
r ecyst al L3<d@rchiorophenybihial:Srcya deb- io title conpound (7.5 g). 'H

NMVR ( CDcmaa streBsdiitiop Sf4§1|n|)npbe't’1z18ﬁm(eﬁ5 g)lu’h Hjchloionib&aﬁcdﬂso &B)cpol@ 4L (d, 1H),

7.19 7.
3-[(4-ch oro %%dé%li gpnfgg%te val o-@z o&%Snﬁé& éeagt(lzoéjtlc acid, ethyl
st or? | SSUTRALE BT B S HAT RS e bR PR (40 FraehBlet foxanpl o 11
part (i isohuisn mghdhfmmmqﬂ:and@@unlf Aditer placut trigthylamige 8o wil} tvasdddédand her

char act egi 8308 Nidwad RHkdrm(th kdoln tefn érature The reaction was dlluted with

Uitlo conpMNRRES Ry @ﬁé’l?ﬁlﬂ&ﬂpﬁ'ﬁ?ﬂ%ﬁ%@ﬁ%& BEFER Rart (111

u5| ng th@cuozbowp@bmwSblqurﬁupﬁmtlmebYI)ecystaﬂiswm om\lﬂ@b)m@laas@mm(bs, 111),
07 7tﬁje(03ﬂn@1|ﬁh 957 (dd, 11- 1) 7.29 (dt, 211), 7.02- 6.98 (m 2H),

3- f(4(a/ égfﬂ éiﬂ)d E‘%&dﬁl‘i‘]l@i’ﬁﬁ 1@151}§ézwc?g%€ , anmmoni um

sal t |)2P() @@@#@Brﬁﬁ&(ﬁﬁﬂ)ndm 1 vI} acetic acid 60% sodi um hydri del oi |
(0.64 g) was added to a solution of 2,5-dinethyl-1Hindole (2.0 g) in DW
(15 m).; ;’s\f[pﬁém&%h%@g&]%gﬂwq %{*{zﬁg%&n‘aoﬁ%c%c%l@ i eddded quickly and

the 30 r was quenched wth
1% aqneo%sa%tiqvempal&ddvaemeﬂ?ﬁwfhwth%{’aféwh 49@#%91"55158%@ate (2 x 100
n) and peadubieftbnvpart ()wiksed wiltdutdusiifer iajactedisatiotoinipag (R0 M ). The extracts
were dried (MJSH), filtered and evaporated in vacuo to yield a brown
solid. The d w . _.and aqueous sodi um

hydr oxi ae FATE et ror-ttr on was adj usted to pH6
Wi th aquBetige %ummwmf@ﬂneéua@ ﬁembthdpctﬁ@n@)ple tpertt(H msing/thpor ated i n

vacug, 'lﬂg@dueteﬁjnﬂlg@ @ps purified by
'H NMR (DMSO) & 13.34 (s, 1H), 7.82~7.77 (m, 2H), 7.57 (dd, 1H), 7.29 (dt, 2H), 7.02~
6.98 (m, 2H), 5.23 (s, 2H), 2.46 (s, 3H).
. MS: APCI-[M-H] 355

} 25 Example 28 N

3-[(4-Cyanopheny]thio]-2.5-dimethyl-1H-indol-1-yl-acetic acid, ammonium salt
i) (2.5-dimethyl-1H-indol-1-vl}acetic acid
60% sodium hydride/oil (0.64 g) was added to a solution of 2,5-dimethyl-1H-indole (2.0 g)
in DME (15 ml). After 15 min ethyl bromoacetate (2.7 mI) was-added quickly and the

30  reaction stirred for 20 min. The reaction mixture was quenched with 1% aqueous acetic
acid (100 ml), extracted with ethy! acetate (2 x 100 mlI) and washed with water (2 x 50 ml)
and brine (20 ml). The extracts were dried (MgSO4), filtered and evaporated in vacuo to
yield a brown solid. The solid was dissolved in EtOH (20 ml) and aqueous sodium
hydroxide (1M,10ml) added. After 1 hour the solution was adjusted to pEI6 with aqueous

35 hydrochloric acid (1M,~10ml), and then evaporated in vacuo. The residue was purified by




2 5 NOV 2006 WD 03/101961 32 flash col um chromat ogr aphy (gradi ent 1 10%
nmet hanol in dichioronethane). The sub- title conpound was obt argng

red/ brown solid (1.3 g). M5 (APCl+) 204 [ MrH + ' HNMR DVSO- d6: 22 -
7.17 (2H, m, 6.85 (1H, d), 6.11 (1H, s), 4.87 (211, s), 2.34 (3H, s),
2.30 (3H, s) ill {3-[(4-Cyanophenyl)thiol-2,5-dinmethvl-IHindol-I-vll
acetic aci dyoenonei um salt lodine (0.51 g) was added to a sol ution of
4-cyanobenzenet hiol (0.27 g) and the product fromexanple 28 step i) (0.2
g) in DWF (5 m). After 1 hour the ¥olution was purified by io reverse
phase HPLC. The sol vent was evaporated in vacuo and the oily residue
treated with ether to give a solid. Filtered off and dried to yield the
title cofipbovivmsshramuographydedadient 1(10%28ethapol indichlafe@iethap ) MIINHAY- H] 334 ' H
NVR D'Vsoftﬂkﬁcomgo&d%()gtﬁedﬂ)wreﬂbr&%£011& 1380, 7.10 (1H s), 7.08 (2H d),

6. 97 (1%2%} iﬁ 45@%}] ¢2H, s), 2.36 (3H, 's), 2.32 (3H, s) Exanple 29
3-[(3-ne 8% i -2,5-dinmethyl -1 Hindol e-1-acetic acid |odine
(0.51 @) H\HMR@M&G-QGOSaZEOV&Y(Z&tmbfﬁ%(h%t%&ll(ﬂ)ﬂrﬁ),eirﬂ(ﬂﬂm) %3. 25 g) and

t he pgod?gts),ggb(fg,}pgyr exanple 28 step i) (0.2 g) in DW (5m ). After 1 hour
the solution was purified by reverse phase HPLC. The sol vent was
evaporated i n vacuo and the orIy resi due treated vmth ether to give a

sol i d. delgyanophen : : gl acid empwnE@ s o white solid

(0. 22 g)Iodih@(Oﬂ |wasﬁdd%fd]a93ﬁiﬁon?&4—@(0$7ﬁ@bi-ddu&), 7.16 (113,

s) 7.11 6 , 6.45 (1H,
5. osﬁé‘%é?ﬁmg 283‘%8?}3&032 ;Dﬂi}‘ 8D, %ﬁg‘lllltmg‘z’?ﬂ“ g s i’”%ieﬂx pl e 30
3[94 ipret KESEFFHESR WS FERRouAted ipvacHa sadshe mé/cret@u@traerth amoni um
salt 30 wadettlnftc(gvéétsogmmnsecaﬂﬂhmddhmimyﬁaﬁiﬂnénﬂmoonfpowdmehiwbxqéoménzenet hi ol

(025 g) ‘he product fromexanple 28 step i) (0.2 g) in DMF (5 ).

Af ter was purified by reverse phase HPLC. The sol vent
was evap@g f@fmg ftl the oily residue treated wth ether to give a
solid. FiH¥MROMEOH6ah#62i2Hed), 7.35 (iHe i 710 61H, is), 788 (3hdh 619d (BE @) white solid

(0. 275 9) 4.80 (2H, s), 2.36 (3H, 5), 2.32 (3H, 5)

Example 29
3-[(3-methoxyphenyl)thio]-2.5-dimethyl-1H-indole-1-acetic acid
Jodine (0.51 g) was added to a solution of 3-methoxylbenzenethiol (0.25 g) and the product
20  from example 28 step 1) (0.2 g) in DMF (5ml). After 1 hour the solution was purified by

reverse phase HPLC. The solvent was evaporated in vacuo and the oily residue treated
with ether to give a solid. Filtered off and dried fo yield the title compound as a white solid
0.22 g).

: ) MS: APCI- [(M-H] 340

25 'HNMRDMSO-d6: 57.40 (1H, d), 7.16 (1H, s), 7.11 (1H, 1), 6.98 (1H, d), 6.63 (1H, d),
6.55 (14, d), 6.45 (1H, s), 5.08 (2H, s), 3.61 (3H, s), 2.39 (34, 5), 2.34 (34, s)

Example 30
io]-2,5-dimethvl-1 H-indole-1-acetic acid, ammonium salt

30 Todine (0.51 g) was added to a solution of 4-methoxylbenzenethiol (0.25 g) and the product
from example 28 siep i) (0.2 g) in DMF (5 ml). After 1 hour the solution was purified by
reverse phase HPLC. The solvent was evaporated in vacuo and the oily residue treated
with ether to give a solid. Filtered off and dried to yield the title compound as a white
solid (0.27 g).

35 MS: APCI- [(M-H] 340




35 MS: APCl- [(MM340 2 9 NOV 2006 WD 03/101961 33 1H NMR Dy%}%?/

7.24 (1H, d), 7.15 (1H, s), 6.95 (211, d), 6.90 (111, d), 6.78 N dy006
4,60 (2H, s), 3.66 (3H, s), 238 (311, s) and 2.33 (311, s). Exanpl e 31 s
3-f(3-ethyl phenvl)thiol-2,5-dinmethyl-If-1ndole-Il-acetic acid anmoni um sal t
| odine (0.44 g) was added to a solution of 2-ethyl benzenethiol (0.32 g)
and t he prod¥epsiofsbm exanple 28 step i) (0.2 g) in DM (5 m). After 1
hour the solution was purified by reverse phase HPLC. The sol vent was
evaporated in vacuo and the oily resfdue treated with ether to give a
solid. Filtered off and dried to yield the title conpound as a white to
solid (0.18 g). M5 APCl) [(MNH4)-H 338 1H NMR DMSO-d6: 8 7.26 (11-1, d),
7.16 (11-'HNMR DMSBAG: D124 (5L, d77.191(1H, 9, 6% @HHD), 70 (18, 6.7 @H1d), d), 4. 57
(2H ), Goo3%L(B6QH, 338 (M maslss G, (3H s), 131 (3H 1) 15
Example 32 2, 5- di met hyl - 3-f (2- et hyl phenvl)thioi-1Hindole IL-acetic add
lodine (0.29 g) was. added to a solution of 2-nethylbenzenethiol (0.16 g)
and the Bzamplet3l from exanple 28 step i) (0.2 g) in DW (5nm). After 1

hour thte ﬂ@-&thtlﬁﬂeﬂﬁxilﬂs-&h@d: LihENE]-E6:ti Aal Qumnklefm fie SOl vtent was
VAo At ko N B P B D 503154034055 Shiibeuklcfith fls 20 g hlpSbfer o olve 2

solid (0.7 eypmplg@8 sterig(Q.2 g)(lwWF 2a). Aftex i Royptisesolpsion wasputiied byH, d), 7. 15
(1H, d) , 1ovefdd platéHPB(., Tiee Blient was 8Gpératet] incuoGnd the ofift Hsido) trea#d 49 (213, a),

2 42 31]Wl e%tﬁéﬁ,) %ﬁﬁﬁ %]ter%cﬂ%rﬁg ﬁﬁ#dtg}rl ndol e- BJII %%ﬁla%ag}éllted sodi um sal t

3-chl o
Iod ¢ (("i°]§59(B Was added to a sol ution of 3-chlorobeuzenet hi ol (0.175 q)
and-'t he MS)AIB@I)[(MNHW}H}(&SpIe 28 step i) (0.2 g) in EXCOH (5 n). After 1
gegr of‘ 2'? B QM | \!I/)MSOA@é SWG'(f &f), 6 (Iﬁﬁ),rﬁoﬁﬁﬁes),pftﬁ&% dﬂe!é}g: r% IT@@s ?I_ ﬁgvg.nf ﬁz
theﬁ di szg(?"\pgé ﬁﬁﬁe‘ﬁ %fry%ﬁl{(@'(#q%(gﬁ’t ?ﬁ‘é@iﬁf ﬁqég[g’ed) sodi um hydr oxi de
(1M 0.52 m) and evaporated in vacuo to yield the sodiumsalt as a
15 Example 32

io}-1H-indole-1-acetic acid

Todine (0.29 g) was added to a solution of 2-methylbenzenethiol (0.16 g) and the product

from example 28 step 1) (0.2 g) in DMF (5ml). After 1 hour the solution was puﬁﬁed by

reverse phase HPLC. The solvent was evaporated iz vacuo and the oily residue treated
20  with ether to give a solid. Filtered off and dried to yield the title compound as a w]:ute

solid (0.16 g). '

MS: APCI- [(M-H] 324

'H NMR DMSO-d6: § 7.24 (1H, d), 7.15 (1H, d), 7.07 (1H, s), 6.97 - 6.86 (3H, m), 6.47

} (1H, d), 4.49 (2H, s), 2.42 (3H, s), 2.33 (3H, 5), 2.31 (3H, 5)

Example 33
3-{(3-chlorophenyl)thiol-2.5-dimethyl-1H-indole-1-acetic acid, sodium salt
Todine (0.29 g) was added to a solution of 3-chlorobenzenethiol (0.175 g) and the product

from example 28 step i) (0.2 g) in BtOH (5 mI). After 1 hour the solution was purified by
30  reverse phase HPLC. The solyent was evaporated in vacuo to yield the productasa
colourless oil. The oil was then dissolved in methanol (10 ml) treated with aqueous
sodium hydroxide (1M,0.52 ml) and evaporated in vacuo to yield the sodivm saltas a -
white solid (0.19 g).
MS APCI- [(M-Na)-HJ 344
35 'H NMR DMSO-d6: § 7.28 - 7.15 (2H, m), 7.13 - 7.06 (2H, m), 6.97 - 6.88 (3H, m), 4.42
(2H, s), 2.36 (3H, 5), 2.33 (3H, 5)




white solid (0.19 g). M5 APCl- [(MNa)-H - 344 35 1H NMR DIVBOd6 6 7.28 -
7.15 (2H, m, 7.13 - 7.06 (2H, m, 6.97 - 6.88 (3H, m, 4.42 ?i gbv 2006
2.36 (3H, s), 2.33 (311, s) 2 9 NOV 2006 WD 03/101961 34 Exanp eq
3-[(2-Fl uoronhenvl)thiol-2,5-dinmethvl-1Hindole-1-acetic acid, sodiumsalt
| odine (0.51 g) was added to a solution of 2-fl uorobenzenet hi ol (0.26 9)
and t he pr dHueH10B6¥ r om exanple 28 step i) (0.2 g) in DMV (5 nl). After 1
hour the solution was purified by ._reverse phase HPLC. The sol vent was
evaporated in vacuo to yield the pr%duct as a colourless oil. The oil was
then dissolved in McOH (10 m ) treated with aqueous sodi um hydroxide (1M
0.52 m) and evaporated in vacuo to yi eld the sodiumsalt as a white solid
(0.08 g). in M5 APCl- [(MNa)-I 328 ' HNVRDVSO-d6: S 7.24 (11-1, d), 7.18
(111, |@;§m§1 (1H s) 709(111 n, 691(11Ld) 6.56 (1H, m), 6.56

(11L m . ] e 35 1is
3-1(2, 6-3 Op y 00T e- {et|c acid 1odi ne

(0.51 g)IO%Fs(Oé&a Ha%@d%dtgélselw%r?féfﬂ“?{f’%?%WF%K%M?%@PWGW*-(O 36 g) and
t he pr dobdcéxaimple@R etep ijf0.2 gPid DMIEE ml). Aferd bgjr thewsoilen (vas prfied B t er 1 hour
evapor at S5, PRASHPEE! thi £l SVepbARARI RS, Dkla oo %‘ﬁgﬁaﬁ?ttﬁaé. ve a
sol i d. I—BPIPFI@?S%H? ﬁfe gﬁﬁsmg’d“’k‘édﬁelgf’@ﬂiw&{) t%‘ld WM oD white
sol i d (Qy@xids (1M, WZMWWM@TBVWNNRICDMS@dd@lsaBaiawbltq@Ld, d, 7.29
(111, mypoggR4 (11.1, d) 7.13 (1H, s), 6.88 (111, d), 4.81 (213, s),

2 44 (33#% %; é’l s) 25 Exanple 36
1I—?—I é‘§¥l 5-di et hyl - 1H-i ndol e- 1- aceti c aci d, ammoni um
| SHINAGR DDA d@)s 1Hoﬂie7d18t(éHam‘564191(1P6ﬁ), 09 (. it Qg2 1 o

(0 20 0)6.580H,toe6.56 (UL &), 4.42/(0H) §0PIbR, 52.33t(8H,8)) (0.2 g) in DVF (5 nl).

After 1 hour the solution was purified by reverse phase HPLC. The sol vent
was evaporated in vacuo and the oily residue treated an with ether to give
a sol i dExgmplegdSed off and dried to yield the title conpound as a white

15 3-[(2.6-Dichlorophenvl)thio]-2.5-dimethvl-1H-indole-1-acetic acid

Todine (0.51 g) was added to a solution of 2,6-dichlorobenzenethiol (0.36 g) and the
product from example 28 step 1) (0.2 g) in DMF (5 ml). After 1 hour the solution was
purified by reverse phase HPLC. The solvent was evaporated in vacuo and the oily residue
_ treated with ether to give a solid. Filtered off and dried to yield the title compound as a

20 white solid (0.22 g).
MS APCI- [M-H] 378
'H NMR DMSO-d6: & 7.49 (2H, d), 7.29 (1H, m), 7.24 (1H, d), 7.13 (18, s), 6.88 (1H, d),
4.81 (2H, s), 2.44 (34, s), 2.29 (3H, 5)

i0)-2 S-dimetﬁ 1-1H-indole-1-acetic acid, ammonium salt
Todine (0.51 g) was added to a solution of 1H-imidazole-2-thiol (0.20 g) and the product
from example 28 step i) (0.2 g) in DMF (5 ml). After 1 hour the solution was purified by
reverse phase HPLC. The solvent was evaporated in vecuo and the oily residue treated

30 with ether to give a solid. Filtered off and dried to yield the title compound as a white
solid (0.23 g).
MS APCI- [M-H] 300
'"H NMR DMSO-d6: 5 8.15 (1H, 5), 7.21 (1H, d), 7.21 (2H, s), 6.90 (1H, d), 4.51 (24, 5),
2.40 (3H, s), 2.35 (3H, s5)

35

Example 37




solid (0.23 g). M5 APCI- [M13]" 300 'H NVR DVBO-d6: 6 8.15 (1H, sg, 7.21
(1H, d), 7.21 (211, s), 6.90 (1H, d), 4.51 (2H, s), 2.40 (3H, s¥, N.UZVSZD{)B
(3H, s) 35 Exanple 37 29NOV2006 WD 03/101961 35
2,5-Dinmethvl -3-(IH1,2,4-triazol-3-vlthio)-IHindole-l-acetic acid |Iodine
(0.51 g) was added to a solution of IH1,2,4-triazole-3-thiol (0.20 g) and
g g

the productWoeisfsekanpl e 28 step i) (0.2 g) in DWW (5 nl). After 1 hour
the solution was purified by rever§§ phase HPLC. The sol vent was _
evaporated in vacuo and the oily resfdue s treated with ether to give a
solid. Filtered off and dried to yield the title conpound as a white
solid (0.24 g). 6: 8 8.15 (1H, s), 7.21
(1H, d), Z3-Dimethyk-3-C iazol-3- Zring cid 2 40 (3H, s), 2.35
(3H, s) 116diEe<aml|g9w3£addec} to a solution of 1H-1,2,4-triazole-3-thiol (0.20 g) and the .
2. 5-Di net - - -4 b 23 LQl.-| F-indol e-| -acetic
et d | oqingurte Sl el £ AN S5 abel] b8 lon b O
4- et hy| -Depfied by wverseiphssg FELS. Ths wiventovas gvagerate i vacaecang thedily fesifpom exanpl e
28 step itjeatc@wRhgthed to giob/bsdlid. Fltpred Afftamt dried Royeld tHa@itls drhoutdaswas | S
purified L EVEDS hase HPLC. The sol vent was evaporated in vacuo and
t he 0i|y%§i5@u§b?§§§ted with ether to give a solid. Filtered off and
dried to Mﬁé‘IPGI"tWéHl 7} e conpound as a white solid (0.21 g). M5 APCI -
CM H - 315 NMRNNESONBG IF (18, §. 744 ({4,1d),, 7.20)(1H,%), 5PO((1H,-d), 449,(2H, 5,9 (1H, d),
6. 90 (1112_40({3&%243@3(@13}-& s), 20 3.52 (3H, s), 2.46 (3H, s), 2.35 (3H, s)
Exanpl e 39 2, 5-0i m et hvl)-3-f(4- nmet hyl - 2- oxazol yl )t hi ol -| H i ndol e- 1-acetic
aci 'bdi ne (0.51 g) was added to a solution of 4-nethyl-2-oxazol et hi ol
(023 g) Emamhpled® product 2$ fromexanple 28 step i) (0.2g) in DVF (5 nl).
After 1 h3iDikdiRyv1SON4inkMR- 2R, 2AUabd 1S Do) - TR URANRA -REA6£idPLC. The sol vent
vas. evapqfal e s VaHEeARd siifn 3 oS RS 4 AT nict (020 g) and

the product from example 28 step i) (0.2 g) in DMF (5 ml). After 1 hour the solution was

-15  purified by reverse phase HPLC. The solvent was evaporated in vacuo and the oily residue

treated with ether to give a solid. Filtered off and dried to yield the title compound as a

white solid (0.21 g).

MS APCI- [M-H] 315

"H NMR DMSO0-d6: § 8.44 (1H, s), 7.29 (1H, s), 7.19 (1H, d), 6.90 (1H, d), 4.46 (2H, s),

0 3.52(3H, s), 2.46 (3H, 5), 2.35 (3H, 5) '

Example 39

) 2.5-Dimethyl-3-[(4-methyl-2-oxazelyDthio]-1 H-indole-1-acetic acid
s Todine (0.51 g) was added to a solution of 4-methyl-2-oxazolethiol (0.23 g) and the product
25 from example 28 step i) (0.2g) in DMF (5 ml). After 1 hour the solution was purified by
reverse phase HPLC. The solvent was evaporated in vacuo and the oily residue treated
with ether to give a solid. Filtered off and dried to yield the title compound as a white solid
(0.23 g). ‘ '
MS APCI- [M-H] 315 1
3 HNMR DMSO-dé: § 7.69 (1H, s), 7.29 (1H, d), 7.22 (1H, 5), 6.95 (1H, d), 4.78 (2f-I, )
2.42 (34, s), 2.36 (3H, 5), 1.99 (3H, 5)

Examnple 40

2.5-Dirriethvl—3-[( 1-methvl-1 H-imidazol-2-y)thio]-1H-~indole-1-acetic acid



W|th ether to give a solid. Filtered off and dried to yleld the titl 0
conpound as a white solid (0.23 g). Ms APCI- [MH -314 so 'H NNBQDD@&B
$7.69 (111, s), 7.29 (1H d), 7.22 (1H s), 6.95 (1H d), 4.78 (21d, s),
2.42 (311, s), 2.36 (311, s), 1.99 (3H, s) Exanple 40

2,5-Dinmethvl -3-f(1-methyl -1 Himdazol-2-yl)thiol-IHindole-Il-acetic add 2
g NOV 2006 WOW/O®6101961 36 lodine (0.51 g) was added to a sol ution of
1-net hyl -1 Hi m dazol e-2-thi ol (0. Zé g) and the product from exanple 28
step i) (0.2 g) in DMF (5 m). AftéP 1 hour the solution was purified by
reverse phase HPLC. The sol vent was evaporated in vacuo and the oily
residue treated wth ether to give a solid, F|Itered off and dried to

yi el d t Heding (53 23 wapesidedio asolution offimethyk bfimiderple thipl 0.23m andbibe. [ M H * 314
"H NVR DiySfdetiom &ahpR28(sted 3,(0.8 k) in DMIO(5(milh, Afigr,1 héurkbe fohitlon sps 6. 93 (1H, d),

6 84 ( 1 l_fJHﬁ):d by fyersh pﬁngsjéi’l{l’ib The S ehtat ’eva?Q)ratea ko tﬁe)oﬂy%esl??ﬁe (311, a) io

2 5 D| rretrqu wih pther tagive ¢ plid) Filisted Affard fiedfo Weld the itls qemeenpd aidet i ¢ aci d,
amoni unyhigablid (024 gf. Met hyl sul f onvl ) - benzenet hi ol

1- Fl uor g%g;ﬁg i 4onyl)-benzene (1.74 g) and sodi um hydrosul phi de

hydr at qulr sol v and d at room

t enper at dﬂf%f(lm r:’@e@g 43’27 %Hqﬁaqugﬁiﬁ ‘ﬁn %Hké{g acidified
Wi t h 2M 487d2Bcdy 3050 (3Ha,i 2H9((F, shi2l3p (3hda) extracted with et hyl acet at e (2 x
50 m). The conmbi ned extracts were then washed with water (2 x 25 m) and

brine ( 4 The organic solution was dried (MySO4), filtered and
evapdt at acuo to yield the sub title corrpound as a white solid (1.8
g), 20 v]-3[[4=-{et ihdlfonyl inher : T-ndplecioace 3\ amoR u_uu d)

3.05 (3%t s) H)
25D|m.=i_jil- - {)J&qﬂ onyl)phenylItbloI-IH-lndoIeI-acetlc aci d.
amroni dded to a solutjon of the product
oo exaln%”’ug@ﬁoi ﬁé mégw‘ Euglf'op”ysl@gengg %@ B Dt Sachie: prguienios BmERETH o 25 ot o 1)

(02 @ iwerdlifsolved inl DMF Mf0indyand stired it rbbre tegmyletaturofor 24 hours. The reaction
was quenched with water, acidified with 2M hydrochloric acid (20 ml) and extracted with
ethyl acetate (2 x 50 ml). The combined extracts were then washed with water (2 x 25 ml)
and brine (20 ml). The organic solution was dried (MgSO,), filtered and evaporated in
vacuo to yield the sub-title compound as a white solid (1.8 g).
20 MS: ESI+: [M+H] 188
"H NMR CDCls: 5 7.99 (2H, d), 7.27 (2H, d), 3.05 (3H, s)

ii) 2,5-Dimethyl-3-I[4-(methylsulfonyDphenvl]thio]-LH-indole-1-acetic acid, ammonium

, salt :

: } 25 lodine (0.51 g) was added to a solution of the product from example 41 step i) (0.565 g)
and the product from example 28 step i) (0.2 g) in DMF (5 ml). After 1 hour the solution
was purified by reverse phase HPLC. The solvent was evaporated in vacuo and the oily
residue treated with ether to give a solid, which was filtered and dried to yield the title
compound as a white solid (0.25 g)

30  MS: APCI- [M-H] 388 .
'H NMR DMSO-d6: 5 7.69 (2H, d), 7.31 (1H, d), 7.15 (2H, d), 7.11 (1H, 5), 6.95 (1H, d),
4.62 (2H, s), 3.13 (3H, s), 2.36 (3H, 5), 2.33 (3H, 5)

Example 42
35 2,5-Dimethyl-3-(8-guinoelinyithio)- 1 A-indole-1-acetic acid, hemi-ammonium salt




was purified by reverse phase HPLC. The sol vent was evaporated in vacuo
and the oily residue treated with ether to give a solid, whi ghgwWd 2006
filtered and dried to yield the title conpound as a white solid (0.25 Q)
30 Ms: APCI- [M13] 388 "H NWR DMSO-d6: 5 7.69 (2H, d), 7.31 (111, d),
7.15 (2H d) 7.11 (114, s), 6.95 (1H, d), 4.62 (211, s), 3.13 (3H, s),
2.36 (311, 3%%;3(314 s) Exanple 42 35 2.5-Dinethyl-3-(8-a

ui nol i nvl t hi ? "H°1 ndol e- 1- aceti c acid, hem -ammoniumsalt 2 9 NOV 2006
WO 03/101961 37 Ilodine (0.25 g) wagrladded to a solution of
8-quinolinethiol (0.16 g) and the product from exanple 28 step i) (0.1 Q)
in DMF (5 m). After 1 hour the solution was purified by reverse phase

WO et oo it (0381 VbRl of B HAGHRURT b 18 84 b plBR S [ O, B
title cor?ﬁ%mﬁlg fgend O-hpiin ]21\%{5 ). (Adiep & hepy the splptionwespurifi fq\hm 361
' HNVRDVE @ v@tfie phas8 HOEZC, Tid, sobknt whis 8vaprhtbd jn wduo ahd @2 oflp ickidue t9ated7. 32 (1H, d),

;33 S i B e e bl a5 (222, )

2.36 (31-
3- ff45ChI“3¥t6ﬁ‘Pﬁ§lr{10 hi ol -5-fl uoro-2. 4-di met hvl - 1 Hi ndol e-1 -acetic acid it
7- Chl OI’O-MSfARﬂII’@VIZ’I]lBéﬂl met hvl - 3-met hyl thi o-1 H-indole A stirred sol ution

of 2-chl Oﬁmfdmes%s@t(mlmlslvl g, %7@?21‘3)111)' ﬁsﬁrﬁm g e(ﬁﬂltyorl de (100

hmyi)ogﬂldg; rogé I%’lsgiéb%ﬁdﬁrﬁeﬁé ’h@qge(z %ﬂrﬁ%r(?%’ei (25 Orﬁgﬁ 8)st |t r Pgdy;t 65C for

10 nun, treated at-65C with a solution of nethylthioacetone (1.080 g) in
met” yLoeneExgﬂ, prgzde (5 M) stirred at-65C for 1 hour, treated at-65C with

t ri gt hyl 05 each ey |e Lenmperat ure. The
sojlwut | )c/)n% "" A ‘:'%* 3 AL - s Qit rrEe5| due was
purifiedik C re-p3laions HRPG i S AR 1 thig- hig-ipigte, acet one in isohexane as

?):\/g 8“&6'[ QA ginée sdTtfonlof 2- EEOIBQ—WQWHJ Iaﬂﬂlﬂe )65 gvin: méﬁﬂifénech]bﬁdelﬂoloi42 H QNTQ
e e L =R
t he. pFSOdWFh e A pride (5 1) stirred & -§5° Cofil QpipJiated aty 155 widh gisofufiongly) i n

methylthioacetone (1.080 g) in methylane chloride (5 ml) stu:red at —65°C for 1 hou:

treated at —65°C with triethylamine (1.05 g) and allowed to reach ambient temperature.

The solution was washed, dried (MgSO,) and evaporated. The residue was purified by

silica chromatography using 25% acetone in isohexane as eluent to give the title

20  compound (1.7 g).
MS: APCI - [M-H] 242
'H NMR DMS0-d6: & 11.67 (1H, s), 7.07 (1H, d), 2.71 (3H, d), 2.48 (31, 5), 2.19 (3H, s).

ll

) ii} 7-Chloro-5-fluoro-2.4-dimethvl-1H-indole

" 25 A solution.of the product from part i) (1.13 g) and thiosalicylic acid (1 A43g)in
trifluoroacetic acld (50 ml) was stirred at 60°C for 2 hours and evaporated. The residue
was taken up in methylene chloride, washed with 1N aqueous sodium hydroxide solution
followed by water, dried (MgSOa) and evaporated. The residue was purified by silica
chromatography using 10% ethyl acetate in isohexane as eluent to give the title compound

0 (0.82g). |

MS: ESI 197 [M+H]
'H NMR DMSO-dé: & 11.25 (1H, s), 6.97 (1H, d), 6.28 (1H, q), 2.40 (3H, d), 2.30 (3H, d)

iii) 5-Fluorp-2.4-dimethyl-1H4-indole
35 A stirred suspension of 10% palladium on carbon (200 mg) in ethanol (50 ml) was treated
with a solution of ammonium formate (2.3 g) in water (2 ml), stirred for 1 min, treated with




*

trifluoroacetic acid (50 m) was stirred at 60C for 2 hours and eva &r@%%
The residue was taken up in nethylene chloride, washed with I N aqus

sbdi um hydroxi de solution followed by water, dried (MJSO) and
evaporated. The residue was purified by silica chromatography using 10%
ethyl acetate in isohexane as eluent to give the title conpound 30 (0.82
g). . M5 ESo0od@dofiMrH ' H NVMR DVSO-d6: S 11.25 (1H, s), 6.97 (111, d),
6.28 (1H, q), 2.40 (311, d), 2.30 (3H d iii)

5- Fl uor o- 24-di met hvl -1 H-i ndol e as A3&tirred suspensi on of 10% pal | adi um on
carbon (200 ng) in ethanol (50 M) was treated wth a solution of

ammonium formate (2.3 g) in water (2 m), stirred for 1 min, treated with
Nov 292 OawiufisyiiioOpbdisfrom pediili7? bme) ih ethtdvd ([Pmol) stired fonddayart ii) (721

gg?lgg eh@ﬁ%ﬂ Cmg%&eﬁrb% aﬁatdhﬁrfﬁﬂztafb‘réfx ﬂ)o@@%nrreditetﬁ)b@ﬂ)rwrﬂaﬂ';gﬁa&e 10;’/oered

iu i u

The SO|I ﬁ‘\ﬁ)ﬁé‘ﬁéﬁ ”ﬂg 1 5 %@ﬁ@%ﬂﬁ‘ﬁ%ﬂ?@?ﬁa&%s&we
evapor at gte resi?ﬁrﬁewasmnlule?theagvaﬂmﬂedmed Mg30w and enepoiased to giviedw g SO4) and
evaporsat ggnffndli ve the title s conmpound. Ms: ESI+[MtH 163 1H NMR CDC13: 5
7.82 (111 1+§vx i3l 01 (111, m, 6.82 (1 H, dd), 6.21 - 6.21 (1H, m,

2.45 (3111 2.40 (31-1, m. io iv) Methyl
5- FI uor o- 8 NMRICBRELHT- 31(—1&%694179/1 1Hew), &5 (IH\@LIGFZIIEQ 24 (dpansi on of the

'pr oduct bmg(g}g(fmotg);o(mg;)) and cesium carbonate (4.8 g) in acetone (100
m) was treated with nmethyl bronoacetate (4.22 g), heated under refl ux
overni ght, treat ed W th nore cesium car bonate (2.4 g) and nethyl

br ofyoHic e MethyhS-Elugzor2 4-dumeth indoks)-vilaceteten for 2 hours and evapor at ed.

The r esi Awenmﬁsﬁeaéimﬂma prndmtﬂ'qnh steyciti) @tg) and @siumshdonatd @18 Hin ne (3 x),
dried drigthnt MaPLHwRAN Ry FROLEHS %roJ&l@etﬁt@ 88, BSR4 et fehisd Dy silica
chr omat ogreg[g um&gﬁO% acetonebl nte'\(%g ne a3 el uent etég' %‘}ve the title
conpound?’ BlOrP R SF O Pﬁmf?ﬁ‘f?tat 3#BC zo 1H NWR
DVBO- d6: hegteg .UQ@I refigx §8 2(hpids apd evapraed. (The re51d39 wasitake® up 2ipthy poeta@e, 74 (311,
S), 2540 washéd Wi beife(3 1), dridd) drfed EMEST,Pant fagdrdi®L MTHb rdsidud WalPurikied/dy aceti c
acid silica chromatography using 20% acetone in isohexane as eluent to give the title compound

as a white solid (2.57 g)

MS: APCI{M-H] 253

BP 176°C. ,

2 'HNMR DMSO-d6: 5 6.92 - 6.83 (2H, m), 6.30 (11, s), 4.76 (2H, 5), 3.74 (3H, 5), 2.40 -
2.39 (6H, m).

v) 5-Fluoro-2.4-dimethyl-1H-indol-1-v1jacetic acid
S A stirred solution of the product from step iv) (2.51 g) in THF (50 ml) was treated with a
7 25  solution of lithinm hydroxide (894 mg) in water {10 ml), stirred overnight and concentrated
to remove most of the THY. The residue was acidified with 1IN hydrochloric acid and
extracted with methylene chloride. The washed and dried (MgSO4) extract was evaporated
to give the title compound as a white solid (2.33 g).
'H NMR DMSO-d6: 5 12.98 (1H, s), 7.16 (1H, dd), 6.83 (1H, dd), 6.27 (1H, 5), 4.92 (2H,

3 s§),2.32-232(6H, m)
MS: APCI-[M-H] 220

10]-5-flugro-2.4-dimethyl-1H-indole-1-acetic acid.
A stirred solution of the product from step v) (221 mg) and icdine (508 mg) in DMF (2 ml)
35 was treated with a solution of 4-chlorothiophenol (288 mg) and stirred overnight. The
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A stirred solution of the product fromstep iv) (2.51 g) in THE (5_70 NOV 2006
was treated with a 25 solution of lithiumhydroxide (894 ng) in water (10
nt), stirred overnight and concentrated to renove nost of the THF. The
residue was acidified with IN hydrochloric acid and extracted with

nmet hyl ene chl oride. The washed and dried (MgySO4) extract was evaporated
to give thhewoissh@mssaaonpound as a white solid (2.33 g). 1H NVR DVSO d6: 8
12.98 (111, a), 7.16 (1H, dd), 6.83 (1H dd), 627 (111, s), 4.92 (2H, 3o
s), 2.32 - 232 (6H, m M. APCI-[M 9220 vi)

3-[ (4=Chl orophenyl )thiol -5-fluoro-2 4-dinmethvl-lHindole-l-acetic acid. A
stirred solution of the product from step_v) ). and iodi ne (508 ng)
in DVF (259 t5°nWa§P1Waﬁ§dP¥@éi%fé‘?ﬂlRRMCBIE&%C&W@&OSWEM%P@W@ROB? flenol (288
ng) and stagf.red overnight. The 2 9 NOV 2006 WO 03/101961 39 solution was

pur| fi ed ?ase preparative HPLC to gl ve the title conpound (50
§ Od6 5 7.30- 6. 97 - 6.89
(3H r’r) Jﬂﬂkﬂi@ﬂs %3%326@1 57 - 68943Hgn éﬂr‘( é‘%}*’e

3-1(4- (Waﬁ.@@(iﬂnw)l)thl oI 5-fl uoro-2, 4. di et hvl -I H i ndol e-1-aceti c acid The
title conpound was prepared from the product of exanple 49), step v) (221

ng), o iQdin 08 ng) and 4-thi obenzonitrile (270 ng) by the nethod of
exanple 4&%——@-@%‘5) VI) I\/IS APCI-[MH] 353 HNIVR DMSO-d6: 5 7.68 - 7.63

(21-1, m liERd fditpthyl-THORd e K 8 98 - 6.92 (1H, 1),
4.78 (2H Tﬁr)tlﬂe%a uﬂn@ﬁ‘asﬁ areaﬁ%ﬁiﬁé”ﬁod@ioﬂeﬁ é‘@)'@ (221 mg

3- 20h|oro§(6 -flu oﬁo CLI h |nd?f9 tic acid The
tiftl Je 2o E gé@% E('fz?m ¢ 96’ ‘}d e )IBEP tep v) (221
g’ |odM$eA¥@dM S-"and 2- chl or ot hi ophenol (289 ngy) by the nethod of
exarrpl e 491N1\43tmsw)5 & WBR - ARCIH] M), H33 3629 20, ﬁijiixﬂ\ﬁmm,dﬂ,s.gfﬂ.% - 7.42

(1 s G e G ol 42 @3@?355“ ®) 233 (3H ) Exampl & 46

15 Example 45
3-[(2-Chlorophenyl)thip]-5-fluoro-2.4-dimethvl-1H-indole-1-acetic acid

The title compound was prepared from the product of example 49), step v) (221 mg),
iodine (508 mg) and 2-chlorothiophenol (289 mg) by the method of example 49), step vi)
MS; APCI-[M-H] 362 '

20 'HNMR DMSO-d6: § 7.45 - 7.42 (1H, m), 7.25 - 7.21 (1H, m), 7.13 - 7.06 (2H, m), 6.94 -
6.87 (1H, m), 6.53 - 6.50 (1H, m), 4.53 (2H, s), 2.39 (3H, d), 2.33 (3H, 5)

Example 46
S-Fluoro-3-[(2-

HLOH
N
l
F s
0

The tilecompound was prepared from the product of example 49), step v) (221 mg), iodine
(508 mg) and 2-methoxythiophenol (280 mg) by the method of example 49), step vi)
MS: APCI-{M-H] 358 -

IH NMR DMSO-d6: 5 7.39-7.34 (1H, m), 7.08-6.93 (3H, m), 6.74-6.69 (1H, m), 6.33 (1H,
s dd), 5.09 (2H, 5), 3.89 (3H, 5), 2.40 (3H, d), 2.34 (3H, 5)

thoxyphenyl thit_: -2 47dimeth 1-1H-indole-1-acetic acid

Yoo

Example 47



5-FIuoro-3-f(2-nethoxvpheny|)thioI-2,4-dinethyl-ll—i—indole-l-acgtgp Hcﬂmﬁ
(AOHN FI ~1 S~ 25 The titleconpound was prepared fromth roduct of
*exanpl e 49), step v) (221 ng), iodine (508 ng) and 2-net hoxyt hi ophenol
(280 ng) by the nethod of exanple 49), step vi) Ms: APCI-[MH 358 'H
NVRDMSO-d6: 5 7.39-7.34 (1H, m, 7.08-6.93 (311, m, 6.74-6.69 (IH m,

6. 33 (1H, w@@/mdsy 5.09 (21, s), 3.89 (3H a), 2.40 (3H, d), 2.34 (311, s)
Exanpl e 47 ~ ~ Nay 2aas WD 031101961 40

5- Fl uor o- 3-f ( 2- et hvl uhenyf t hi ol - 2,%- di met hvl -1 Hi ndol e-1 -acetic acid The
title conpound was prepared fromthe product of exanple 49), step v) (221.
nmg), iodine (508 ng) and 2-ethylthi ophenol (276 ng) by the nethod of
exaaneSAﬂlno-u 2rethyiphenyiithioktidimethyl1 B ole-13a¢etip geidONSO- d6: 8 728-7. 23

(IH, n')Tthﬂ@@orﬁﬂdﬁddﬂQ eﬁreﬁiﬁ'oﬁ: 18 prodkt oﬂékamlﬁe@ s(télﬂﬁ) (ZM)mg), 4.71 (2H, s),

2.80 (21 ( ' Ie 48 to
5-Fl uor{S"]ﬁE @%F%?D%zfgﬂ?"%h? Iﬁgljlbgt e’y[?%h Q? Eﬁl—l ndol e-| -acetic
acid TM&: M@M—Iﬂ)h&und was prepared fromt he product of exanpl e 49),

st eps V) 'HRRR D30-ds! ®7ee.2§ BOB ni)T) 1 S0, d&), 7508 8TI$H] H), 6@h erplady 304 ng) by

57 ESW?%@%@@% Sl g8l By [T 210 I e e

dd), 4.@H:92H s), 3.44 (1H, quintet), 2.40 (3H d), 2.35 (3H s), 1.30

(61L d). Exarrple 49

5-fluorg: met hyl - 3- ff2-(trif|uoronethvl)pheuvlIthiol-ll—i—indole-l-acet

[ oﬁ—a%ﬁ%% :tltle COont 91 re e the roduct of exanple
10 gt FEHON0= 270 ' g | t hi ophenol

| aci

49 2 5

(3’36 rrg)‘hcblyie tdnepomed mercp‘aredﬁamhepm@):’g of esaragde 49))step v) (221 mg),
iodine (508 mg) and 2-isopropylthiophenol (304 mg) by the method of example 49), step
vi)
MS: APCI-[M-H] 370

15 'HNMR DMSO-d6: & 7.29 - 7.25 (2H, m), 7.03 (1H, td), 6.95 - 6.88 (2H, m), 6.47 (1H,

dd), 4.78 (2H, s), 3.44 (1H, quintet), 2.40 (3H, d), 2.35 (3H, s), 1.30 (6H, d).

Example 49
S-fluoro-2.4-dimethyl-3-[[2-(trifluoromethyvliphenyl] thio]-1H-indole-1-acetic acid
20 The titfle compound was prepared from the product of example 49), step v) (221 mg),
iodine (508 mg) and 2-frifluoromethylthiophenol (356 mg) by the method of example 49),
step vi)
MS: APCI-[M-H] 396
S 'H NMR DMSO-dé: & 7.70 (1H, d), 7.38 (1H, t), 7.27 - 7.23 (2H, m), 6.91 (1H, 1), 6.76
25 (1H,d), 4.57 (2H, 5), 2.38 (3H, d) and 2.35 (3H, §).

Example 50
2.5-dimethyl-4-(methvisulfonyl)-3-[(4-phenyl-2-thiazoelvD)thiol-1 H-indole-I-acetic acid

i) 2.5-dimethvl-4-(methylsulfony)-3-(methylthio)- 1H-indole .

s0  The title compound was made by the method of example 43 step i) using 4-methyl-3-
(methylsulfonyl)-benzenamine. '
'H NMR DMSO0-d6: 5 11.94 (1H, s), 7.49 (1H, d), 7.01 (1H, d), 3.51 (3H, s), 2.69 (3H, s),
2.55 (3H, s), 2.19 (34, d)

35 b)) 2.5-dimethvl-4-(methvlsulfonv])- 14-indole



¥

MS: APCI-[MH 396 1H NVR DMSO-d6: S 7.70 (IH, d), 7.38 (1H, t) 7@7 .
7.23 (213, n), 6.91 (IH t), 6.76 25 (IH d), 457 (2H, s), 2.&8 WG 208
and 2.35 (3H, s). Exanple 50

2. 5-di net hyl - 4-(n'ethylsulfonyl) 3-f(4-phenyl -2-thiazol vl)thiol-IHindol e-|
-acetic acid ‘Ig) 2, 5-di met hyl -4_(nethyl sul fonv])-3-(nmethvlthio)- |Hindole
30 The titlévQ: Bfhd was made by the nethod of exanple 43 step i) using
4- et hyl - 3- (rret hyl sul fonyl') - benzengpi ne, 1H NVR DMSO-d6: 8 11.94 (I1d,

s), 7.49 (1H d), 7.0l (IH d), 3.51°(3H, 's), 2.69 (3H, s), 2.55 (311,
s), 2.19 (3H d) 35 b) 2.5-dinethyl-4-(methylsulfonyl)- IHindole 2 9 NOV

2006 WO ,03 019 41 A.sol u art a) (1.00 g) and
t hi osal i é%/i 058 li%ﬁlﬁr)upf'r&l ﬁ??? g?%&*@'@‘tyﬁ‘éacé lglrsn(ggﬁ’ nil) was stirred
at 60C fctmﬂl@rqamincgc 20 b sias siowé er60iGifoed houss anddhea comhrtrated St Weeo-was t aken

Upl I tn WETI:cﬁyi'e@lﬂﬂeﬁﬁbltﬂfehdﬁm &M cHibfide, w&&hawﬂpma@ﬁms@mmﬂydr oxi de
solution, TQ

t the titl
5. compoufitp spuoﬁfo Ry Pkt St D, SYREL Sl 01 ve the Tl e
(1H &) , compund (04 3.33 (313; s), 3.10 (3H, s), 2.66 (3H s) )
. 5-di netlﬂmmmmh@tal 1136Y18, 537 46 (D ay; wyb (21, tdhisaa 01 1, d), 333 @8, s),

IH-|ndoI i i to A stirred solution of the product fromstep b)
(200 ng %lbéﬁﬁgﬁjijﬁg?ﬁ%b in DVE (2 m) was treated with -

2-t hi azol ethiol, 4- phenyl (300 rrg) and Stl rred for 1 hour. The solution
was t r eatcp2l3-dinidthvHa Aebhcr(v] thllﬁluﬂbleﬂt-z&twanﬂ stirred

"9ty b BF B Fbﬁ@&%s&ﬁ frgg) % @hapr 30

*15%?

mn es Sstirri V) ur |th|um

hydr oxi d&% t’?ﬁ‘t"gg“;‘) ‘éq” ﬁgﬁ PRgDY ?059 %g’ H‘Ht oMok he reacti on
m xt ure wastreatdddiithi @8 so2vmHigtirideq4. ﬁnﬂo)aramnlvaknts):a:dtsemed qvbnmght hyl acetate (3

x | Om Memvhsmﬁl@mah&qd 30 rgpmlae&dwo%eméa@@mmuwa stahsb Ay R é@f{ﬂ yne (3 x 10

Dhase. pr SPRTIE (RO CURRRIRSR (07 0" Aot Bnie it fmgh, T e o0

APCI - |5\ Hie reaznommmsp wmc A6 H Smlgmdex@@te@mo lacgtatgBx7. 24 (3H, ),
7.19 (1Hiod). THe &ﬁlb&%worgsﬂms webe WakhéBHith Sfuratedl bdifte (33410 18l),dridd 80 (3H, s).
(MgS04) and evaporated. The residue was purified by reversed phase preparative HPLC
to give the title compound (172 mg).
MS: APCI-{M-H] 471
20 HNMR DMSO-d6: & 7.94- .69 (4H, m), 7.49-7.24 (3H, m), 7.19 (1H, d), 5.05 (2H, s),
3.57 (3H, s), 3.34 (34, 5), 2.80 (3H, s).

Example 51

) . 3-l(3-chlorophenyl)thio]-2.5-dimethvl-4-(methylsuifenyl)~ 1H-indole-1-acetic acid

35 The title compound was made by the procedure of example 50 step iii) using the product
- from step ii) (200 mg) and 3-chlorobenzenethiol (0.3 g). -
The compound was purified by reversed phase preparative HPLC to give the title
compound (40 mg).
MS: APCI-[M-H] 422
% 'HNMR DMSO-d6: § 7.83 - 7.69 (1H, m), 7.26 - 6.97 (3H, m), 6.88 -6.73 (2H, m), 5.01
(2H, d), 3.57 (3H, 5), 3.32 (3H, 5), 2.69 (3H, s5)

Example 52
3-[(2~chlorophenyDthip]-2.5-dimethvl-4-(methvIsulfonvl)- 1H-indole-1-acetic acid




‘Exanpl e 51 3-f(3-chl orophenyl) thiol -2, 5-di met hvl - 4- (net hy| suléﬁ)gzﬁhﬁ-
- I Hindole-l-acetic acid 25 The title - conmpound was made bﬂrgth}] edure
-of exanple 50 step iii) using the product fromstep ii) (200 ng) and
3-chl orobenzenethiol (0.3 g). The conpound was purified by reversed phase
preparative HPLC to give the title conmpound (40 ng). MS: APCl-[MH 422
30 "H NWR ®bbshees: 5 7.83 - 7.69 (1H, m, 7.26 - 6.97 (3H m, 6.88 - 6.73
(2H, m, 5.01 (2H d), 3.57 (311, , 3.32 (3H, s), 2.69 (3H, s) Exanple
52 3-f(2-chlorophenvl)thiol-2,5-di nethvl - 4- (et hvl sul fonyl) -

| Hindole-l-acetic acid 2 9 NOV 2556 WD 03/ 101961 42 The title conpound

(55 ng) S Rprepared t net hod  of, ex p.ii.) using the
product :‘Iﬁﬁﬁlﬁgf‘g’ﬁi’%‘ﬂj%ﬂﬂg by %li‘r%lﬁ’g iﬁtsﬁstﬂ’“ )Fsige

APCI -[MIﬂodﬁﬁtﬁrobi—kteﬂ\m(mm)dﬁdz-&l&oﬁﬁz@bﬁmld)sg)739 (111, m, 7. 21- 6. 95
(3H, L@s%dlw,_quz 4.93 $ (2H, s), 3.64 (3H, s), 3.29 (3H s), 2.69

3H,
(30 ) AR -0 7 600 TR EPh SR S5 M2 OB AROR. | - acet o
aci d 4 1)2B;s),364dBH.on),.GRPBI) 5),12069¢BH,2) net hyl - | H-i ndol e- 5- carboxylic acid 10
To a solution of the product frompart 27 (i) (2 g) in ethanol (20 m) was

added 12.£M fo! ution of sodium hydroxide (5 nil). The m xture was heated
toreflu ays. After coollng the mxture vvas poured into water and

t he pH adilfti b £t ;
Brefi pi t@emmm@bmg i:metiwllttt:rﬁtidﬂers-oaﬂbdxﬁllaeadrecryst a:jl i sed DIV]ICS E}O(rjne .
oi | i ng S ;

1 “;’1( g]ﬁ%:@ggai%%?;ﬁl%ﬁ;{ ;n éﬁ?ﬁ%ﬁiﬁtﬁﬁim@p@ orez oiggﬁgs WG (1R dd),
3 f(4 chIcedslmglﬂmmkbuﬁdfmnlpoﬂwm&watérlﬂudﬂxdeedjistetarommmg bumcamad:d met hyl ester
To a sol ‘ﬁdl%ﬂ% ’i‘lga%ﬁéw aQ?édﬁedfb?gIH 8§ Ing Exf‘ met hanol
(50 m) d j ?126 er stirring at
room ten&ﬂhﬁ@gm@éﬁg“’? %P@P ‘Wﬁézggoncent rated in vacua to gi ve
sub- t ist | SHOMR BMRD-16: Scia t(1H, &), i12.65 {1iFe k)i7.94 AE\NR7 D6/AGE, d6), 7.96 U2, 12 (111,

s), 7.97 g, Ho7 @i, ad), €57 (Fd ka), 88) GElsA9 (1H, dd), 7.27 (2H,

ii) 3-f(4-chlorophenyl)thio]-2-methyl-1H-indole-5-carboxylic acid. methy] ester
To a solution/suspension of the product from part (i) (1 g) in methano] (50 ml) was added
0 trimethylsilylchloride (12.6 ml). After stirring at room temperture overnight the mixture
was concentrated ir vacuo to give sub-title compound in quantitative yield.
'H NMR DMSO-d6: 5 12.12 (1H, ), 7.97 (1H, d), 7.77 (1H, dd), 7.49 (1H, dd), 7.27 (2H,
dt), 6.97 (2H, dt), 3.80 (3H, s), 2.47 (3H, 5)

) 25 i -2-methy]-1H-indole-1-acetic acid, 1.1-

dimethylethyl ester
The sub-title compound was prepared by the method of example 11 part (ii) using the
product of part (ii) and z-butylbromoacetate. The product was purified using flash column
chromatography (14%EtOAc/hexane as eluent),

30 1HNMRDMSO—dG 5 8.01 (1H, d), 7.82 (1H, dd), 7.67 (1H, d), 7.28 (2H, m), 6.97 (2H,
dt), 5.20 (2H 8), 3.81 (3H, s), 2.44 (3H, s), 1.42 (9H, 5)

-2-methyl- 1H-indole-1-acetic acid
The title compound was prepared by the method of example (22) part (iii) using the
35 product from part (iii).




dt), 6.97 (2H, dt), 3.80 (3H, s), 2.47 (3H, s) 25 (iii)

3-f (4-chl oronhenvl)thi ol - 5- (net hoxvcar bonvl ) - 2- net hyl -1 H i ndg| F@T?gﬁa C

acid, 1,1- dinmethvlethvl ester The sub-title conpound was prépared By the

nmet hod of exanple 11 part (ii) using the product of part (ii) and

t- butyl bronpacet ate. The product was purified using flash colum

chromat ogra%?y 3‘54%3 QAc/ hexane as cluent). 30 1H NMR DVsO-d6: S 8.01 (1H,
7.82 (1YPOHS1 7 67 (11-L d), 7.28 (2H, n), 6.97 (2H, dt), 5.20

(211 s), 3.81 (3H, s), 2.44 (3H, s)431.42 (9H, s) (iv)

3-f(4-chl orophenyl)thiol -5-(met hoxycarbony) - 2-met hyl -1 Hi ndol e-| -acetic

acid The title conpound was prepared by the-nmethod of exanple (22) part

(iii) usi Humﬁanmsomswm (iH@msmar(tH (d9,|7®1 éuz d3), ey ﬁ@(afﬁn%\@@?»/ 101961 43

'H NI\/R (j" g‘g@? )3%(3 ) ( 7.81 ((1H dd), 7.68 (111,
s O, HLS). 75 ( s) 3.82 (3H, s), 2. A (3H s).

I\/IS APCI- BEHIBYt 221-223 C 5 Exanpl e 54

5-car boxy-M.pf QQ}-QM“«)Tophenvl Ythiol-2-methyl -1 Hindole-l-acetic acid (i)

5-car bog<y-3- 1(4-chl orophenvl)thiol-2-nmethyl-1Hindole-l-acetic acid A

suspensi on of the product fromexanple 53 (‘0.5 g) in 1M sodium

hydr oxi de(@&mpleSdyi ) o was heated in a sealed tube at 100C using a
m crovwave Seirhdy-Ji(4rolilephehiyhthin] 2t methylViFSindpladraeetid avid wat er and the pH

adj usted t LA thiol-P Sned- H-iNMalCaceft £¢ Pi t ated was isol ated

Dt o i A i 7 85 bl ot 3 715 (11

d) 7. 28 (veeiheagif)in 2 6eaBd b bt 1001Gusitig)e migroweve(fRrll misytss. Th Bixt@riwas) MG:

APCE' [ M |ﬂ>u133 thto Mtélhnﬂ'%g]’i%@ﬁ@ed 528k M@I@Q) The solid which _
3-f(4- chl or oph etic i)

ati d
31 (a-cni S ”%Wi’%lﬁ?lﬁdb!ﬁgtﬁéﬂdﬁﬁ%?"{%ﬂé b gt o 0 B g

title compoun (0.1g)

'H NMR DMSO0-d6; § 7.99 (1H, d), 7.79 (1H, dd), 7.64 (1H, d), 7.28 (2H, dd), 6.99 (2H,
15 dt), 5.19 (2H, 5), 2.45 3H, 5)

MS: APCI- [M-H] 374

M.pt dec >302°C

Example 55
20  3-]{(4-chlorophenvl)thio]-2-methyl-4-nitro-1 H-indole-1-acetic acid

i) 3-[(4-chlorophenylithiol-2-methyl-4nitro-1 H-indole

To a stirred solution of 3-nitroaniline (8g) in THF (700 ml) cooled to —~78°C was added t-

butyl hypochlorite (6.3 g) dropwise over 5 minutes. The reaction was allowed to warm to
. —65°C over 20 minutes before 1-[4-chlorophenyl)thio]-2-propanone (11.6 g} was added as
) 2 asolutionin tetrahydrofuran (20 ml). After 2 hours triethylamine (8.1 ml) was added and

; the reaction allowed to warm to room temperature 2M HCl (aq) was added to the reaction

mixture before concentration in vacuo. The residue was sharried in methanol and the solid

which precipitated isolated by filtration to give the sub-title compound (5.8 g).

'H NMR DMSO0-d6: § 12.55 (s, 1H), 7.76 (dd, 1H), 7.63 (dd, 1H), 7.31-7.22 (m, 3H),

3 6.91(dd, 2H), 2.47 (s, 3H)

ii) 3-[(4-chlorophenyl)thio]-2-methyl-4nitro-1 H-indole-acetic acid. ethyl ester

To a stirred suspension of sodium hydride, 60% dispersion in mineral oil, (0.85 g) in THF

(100 mi) was added the product from part (i) (5.6 g) as a solution in THEF (50 ml). After
35 stirring at room temperature for 30 minutes ethyl bromoacetate (2.3 ml) was added

dropwise over 10 minutes. After 2 hours the reaction was concentrated irn vacuo, the




"To a stirred solution of 3-nitroaniline (8g) in THE (700 m) @W%q@}
-78C was added t- butyl hypochlorite (6.3 g) dropwi se over 5 rfifi e
.reaction was allowed to warmto -65C over 20 mi nutes before
1-[ 4-chl orophenyl ) thi o] - 2- propanone (11.6 g) was added as 2s a solution in
tetrahydrofuran (20 nil). After 2 hours triethylamne (8.1 nil) was added
and the ;bﬁgll allowed to warmto roomtenperature. 2M HCh (aq) was
added to t reaction mxture befo concentration in vacuo. The residue
was slurrled in nmethanol and the sofid which precipitated isol ated by
filtration to give the sub-title conmpound (5.8 g). '"H NVR DVBO-d6: S 12.55
(s, 1H, 7.76 (dd, 1Hé1y 7.63 (dd, 111), 7.31-7.22 (rB 'BD 33 6.91 (dd,
2H), 2. 417351(1ge dlgEl)vqu ]ff(cg{tatehwashed with water, brine, dried (MgS0,) an
| or onhenydnétitrated 2-vamioh Reerfstallisader Fotrtdiling etharel pave dwisdb-titd doplposslt er To a
stl rredFELBpenm on of sodi um hydri de, 60% di sper 5| on in mneral oil, (0.85
inT 100, m dth od g) asa
soI ution HHW@@%ZW V’ij }Fg&ég% ’i=%%%aé3?i?‘ﬁ=re for 30
m nut &s mmmommpaa:@(qazﬁ),@zsa &ﬂnlmﬁ,ﬁﬂded dr opwi se over 10 m nutes.
After 2 hours the reaction was concentrated in vacuo, the 2 0 NOV 2006 WO
03/101961., 44 acet at e washed with water

brine, dre4 S .dRecrystalllsatlonfrom

boi | i ng @thimongéthepmﬁ!@tﬁmnm(ﬂ)@ bahpa"aﬁdmé)swg)addedm INRIBNEO d6: 6 7. 97
(dd, 1H) of NeCHB(al{023 ) T roBbichas bted ofordBntatioomdbbperdiurd2mbetlt, s 211),

5.40 211 2 45 31
3\} ( 4° 2h orj'ﬁo)‘ Hmfmr%wfa%&hfeng%tbd i fuaEPS: g O idlEE #}%&F&EMBEQ’ la!%%maca%% To a

ut i onTléﬁP Tes aﬂw@a@:@t?- wing filga HCL () a)nd(d@ seligyhirhprogipitated isplatedbys added a
1M sol ut filetion) frid¥atldr ¢agym 605020 tagiye theltde coRpRind (N0TgS Stir red over ni ght at

roomte [ (\g/_?_ﬁgc t acuo and
t he resi §§ % 1GISP-Hag&/ 1%1(§Eggaﬁ?@n@mter& P?}f%‘l}f)afj ud to 2 using
dilute 7(@61 r?c?g ik ch precipitated isolated by filtration,
dri eds undiSr ARGE M+H]A75 50C to give the title compound (0.07 g). 'H NWR
DVSO- d6: Mq,tjdgcﬁggots |11), 7.97 (d, 111), 7.64 (d, 111), 7.34 (t, 111),
7.25 (dt, .92 (dt, 2H), 5.28 (a, 211), 2.45 (s, 311). u MS: APC
[I\/H—I] 375 I\/lpt dec>1980 Exanpl e 56

- am no- E.Iﬂﬂm_ﬁll or ophenyl )th| ol - 2- et hyI -l H ndoI e-l-acetic acid

20
A suspension of the product from example 55 part (ii) (2.25 g) in ethanol (170 ml) was
stirred in the presence of 5% Pt/C (0.5 g) under 2 bar pressure of H,. After stirring
overnight the catalyst was removed by filtration and the filtrates concentrated in vacuo.

. Purification by flash column chromatography (14 % EtOAc/hexane as eluent) gave the

) 25 sub-title compound (1.4 g).

" "HNMR (DMSO0) 6 7.30 (dd, 2H), 7.00 (dt, 2F1), 6.85 (t, 1H), 6.68 (dd, 1H), 6.23 (dd,
1H), 5.33 (s, 2H), 5.09 (s, 2H), 4.16 (g, 2H), 2.33 (s, 3H), 1.21 (t, 3H).
3-[(4-chlorophenyl)thio}-4-(ethylamino)-2-methyl-1H-indole-1-acetic acid, ethyl ester was
also isolated as a by product from the reaction (0.33 g).

3 'HNMR DMSO0-d6: § 7.32 (dd, 2H), 7.01 (dd, 2H), 6.95 (t, 1H), 6.73 (d, 1H), 6.16 (d,
1H), 5.70 (t, 1H), 5.11 (s, 2H), 4.16 (g, 2H), 3.05 (dt, 2H), 2.34 (s 3H), 1.21 (t, 3H), 1.02

(t 3H).

i0]-2-methyl-1H-indole-1-acetic acid
35 Title compound was prepared using the method of example 1 part (iii) (0.03 g).




z0o 1Z4 am no-34(4 ctil orouhenyl)tbiol-2-nmethyl-IHindole-|I ?ﬁe&b |6
ethyl ester A suspension of the product from exanple 55 par ? 2@ 25 9)
i'n ethanol (170 mM) was stirred in the presence of 5% Pt/ C (0 5 g) under
2 bar pressure of H2. After stirring overnight the catalyst was renoved
by filtration and the filtrates concentrated in vacuo. Purification by

fl ash col uri¥o e¥ithéht ogr aphy (14 % Et OAc/ hexane as el uent) gave the 25
sub-title conpound (1.4 g). 'HNWMR ( O) S 7.30 (dd, 2H), 7.00 (dt, 211),

6.85 (t, 1H), 6.68 (dd, 111), 6.23 ( 1H) 5.33 (s, 211), 5.09 (s, 2H),
4.16 (q, 2H), 2.33 (s, 31- 1) 121 (t,

3-[ (4-chl i ndol.g-| ~acet i id,
5 -2 osperae oo o uhe B S TE Y MEBAR A 21

30 rH NVR %9028 2.38 (7 3Hp (dd 2H) 7.01 (dd 211), 6.95 (t, 111), 6.73
(d, 111), MS:PCIdM-H1345), 5.70 (t, 111), 5.11 (s, 211), 4.16 (q, 211),
3.05 (dt, gnl):le 334n(s, 311), 1.21 (t, 311), 1.02 (t, 3H). ii)

4- ami no- 3-f LA ChI oroyhenvl)thiol-2-nethyl -1Hindole-l-acetic acid 35 Title
conpourtd was prepared using the nmethod of exarrple | part (i ii) (0.03 g). 2

9 NOV 200@Ezaifled3/ 101961 45 1H NVR (DMBO) S 7.29 (dt, 211), 7.01 (dt,
2H) . 6. 88 3(ja-crbbibph id1 4 i th Fndoled- 29 g 211) . 2.33 (s,

311). MS:
3- 1 (4- chi OB SvERe F PR/pary () Ysingshebyiprodegh i ¢ aci d
The corrpodmhmplpﬁewﬁb@mﬁpmnbhmmMP@m&wfﬂI@ 55 part (ii) using
t he bywodHcm\mbm&e« Mlogd ﬁigaﬂ)z(na)z Lstsl(ﬂ‘ mjassfga,ng)%gy?z phase

t 6. 88
p[e' irH)a Ies\égﬁﬁ ﬁgé] %’( gr”ﬂvl 4.51 (s, 2H) 3 04 (dt,
2H) 2. 31 M, 78 (t

3H). Ms: APCI+ [ MMH] 375. Exanple 58 15
3-[(4-chl orgaeltyf)thl ol -4-iodo-2-methyl -1ff-indole-1-acetic acid (i)
3-((4-chl (irxgﬂ ﬁ@él)tbl ol - 4-i odo-2-net hyl -1 Hi ndol e The sub-title conpound

was prepa 3{ he net hod .of exanple 27 part (i) .using 3-
4-ch orophenylthio]-4-iodo-2-methyl-1H-indole-1-acetic acid

1) 3-[(4-chlorophenv]thiol-4-iodo-2-methyl-1H-indole
The sub-title compound was prepared by the method of example 27 part (i) using 3-
iodoaniline. The product was purified using flash column chromatography
(14%EtOAc/hexane as eluent).
2 'HNMR DMSO-d6: & 11.99 (1H, s), 7.50 (1H, dd), 7.44 (1H, dd), 7.26 (2H, m), 6.92 -
6.84 (3H, m), 2.43 (3H, 5) ‘

if) 3-[(4-chlorophenylthio]-4-jodo-2-methyl-1H-indole-1-acetic acid
— The sub-title compound was prepared by the method of example 11 parts (ii) and part (iii)
- 25 using the product from part (i
) g the product fr -
"H NMR DMSO-d6: & 7.52 (2H, d), 7 25 (2H, dt) 6.93 - 6.86 (3H, m), 4.86 (2H, s), 2.40
(3H, s)
MS: APCI- [M-H] 456

30 Example 39
3- {(4-chlorophenxlzth101—2—methzl-4—phenyl—1H—mdole-l -acetic acid

henvl-1H-indole-1-acetic acid, 1.1-dimethylethyl

ester
* To a solution of the product of example 22 part (ii) (0.5 g) in etharol (0.8 ml) and toluene
35 (3 ml) was added 2M sodivm carbonate solution in water (1.4 ml), phenylboronic acid
(0.131 g) and tetrakis(triphenylphosphine)palladium(0) (1.2 g). The reaction was heated to



i odoani | i ne. The product was purified using flash colum chro R}ogﬁ@g
(149%kt CAc/ hexane as eluent). 20 1H NVR DVSO- d6: 8 11.99 (1EI9 ”5 (1H,
*dd), 7.44 (1H, dd), 7.26 (211, m, 6.92 - 6.84 (3H m, 2.43 (3H, s) (ii)
3-f(4-cbloro, henyl)thiol-4-iodo-2-nethyl-lHindole-l-acetic acid The
sub-title conpound was prepared by the nethod of exanple 11 parts (ii) and
part (iii)wo8detisi ng the product frompart (i). 1H NVR DVMSO-d6: S 7.52
(2H, d), 7.25 (2H, dt), 6.93 - 6.86,£311, m, 4.86 (2H s), 2.40 (3H, s)
M. APCI- [MH 456 30 Exanple 59

3-f(4-chl orophenvl)thiol-2-nethvl A-phenyl -1 Hindole-l-acetic acid i)
3-((4-chl oy ophenyl ) thi ol - 2- net h heny ndol e- | - acid. 1.1
-di et h Fiﬁ“égcﬁél%“‘)é’s@@]redwcan?ﬁgﬂﬂ% AqYp- JPP‘F "66@8 3@&??!% e 22 part
(ii) (0. Solgim chroresthgmplly t¢ Giv8thekib-titizcompdund (bt g)3“§h1é @asnispd inastep fidded 2M

sodi um caLhan alrfes@hMbi@and water (1.4 m ), phenyl boronic acid (0.131 g)
and tetm ds(tri phenyl phosphi ne)pal | adiunm(0) (1.2 g). The reaction was
heated to 2 9 NOV ZOQB WO 03/ 101961 46 refI ux for 2 hours, cooled and
concent r @ f{4ichlotop fh-@-rpgiieyl-d pbrd Hyind ' lash col um

chromat ogy @Bcﬁlﬂtlcin%e\{ﬁ)dh&%oﬁiﬁhﬁ(i) td 43 )Gﬁﬂiéﬂﬂﬁﬁle{hgnlﬁlbl) wadhddewas used in

t ct

3 a. ohiBEBoRRt poic 1 ) e SlRRS b SUERE i cbpliidre ovemige The 0. 4 7 &
sol ut i onTeetionfyas mn@mi@tedfana@ﬂﬁhe@%dﬂedlswl‘gﬁ/smemb@m watsnekdpthe (10 nl)
vvas addegkas aqusfeﬁmmﬁgemncm@q)dnme ﬁﬂlﬂdwtﬁdn@rerc@a%d@as Melgtedtiyl rred at nmom

t dth
}”PSLZ ety O ol B w0 el BB AR RO LCMBENIGIYENE 5L g 2m
HEf (aq) Slﬁﬁlt)(tﬂg“’géls?lﬂf\f\ﬁlﬂ"é‘w Wé@#ﬁ“ﬁﬁ‘éﬂ’aﬁ@qwléw&ﬁ ted®©%itration.

Thi s was ugng IM &€l @g), rﬂymb&wmml@*ﬂd&@mp,anmaedmﬂ%ﬁné MelGedlH3 (aq) as 3

el uent) Bgﬁngﬁvgt@o@gﬁdengmt gy n water and the pH was

o at S50 RURR: 8 Manie 4N - 33%? %W’Ef(dnﬁ% Eraer B0ctlin o give

triturat
the tist| & SHndpdUG3HO. 15 g). 'H NVR DMS O-d6: 6 7.55 (d, 1H), 7.26 - 7.07

(m 8H), M8: BPClLiUM+H EDR 6.56 (m 2H), 5.18 is (s, 2H), 2.40 (s, 3H).

N



MS: APCl +[ MFH] 408 2 9 Nov 2006 WD 03/101961 47 Pharnmacol ogi cal Data

Li gand Bi ndi ng Assay [ 3H PGD2 was purchased from Perkin El mer Life
Sciences with a specific activity of 100- 5 210G /mmol. All n@tv 2006
thenicals were of anal ytical grade. HEK cells expressing rh 2/ (Al6
were routinely maintained in DVEM contai ning 10% Foetal Bovine Serum
(Hylone), Inmg/ M geneticin, 2mMM L-gl utam ne and 1% non- essential am no
aci ds. For WhE1BPEhar at i on of nmembranes, the adherent transfected iO
HEKcel | s were grown to confluence itwo |ayer tissue culture factories
(Fi sher, catal ogue nunber TKT-170-070E). Maximal |evels of receptor
expressi on were induced by addition .of 500nmM sodi um butyrate for the | ast
18 hours pﬁaﬂhlcﬁlbl%@alp'ﬂhe adherent cells were washed once with phosphate
buf fered gal |@ § Bgi 50m per cell factory) and detached by the addition
of 50n] p 5 y of ice-cold nmenbrane honogeni sation buffer [20nM
Is HEPES (pH 7.4), O.1mMdithiotbreitol, 1nM EDTA, 0.1nM phenyl nethyl

sul phonyl ? P@Wﬁ@m@ﬁﬁﬂed@&ﬂi’éﬂm@ﬁﬁdrlﬁ@%léﬂcw@ﬂiié‘peb‘iﬁé gctip®y brabed by

centrlfugi\f Cﬁ%ﬂ%&fﬁﬁg CILQ ﬁ#)wereop 5&% %r C, re-suspended in half the

orlglnal esh Sation buffer and di srupt ed
using a Polytron honogeni ser for 2 x 20 second bursts keeping the tube in
i ce at al HEKiceBssexpresbizohERITH2E G0 6 Were Goutia ety wathtyed SEDMEM sgatni:gn 20 at

220Xg for -g} tgmn tﬂ

centri fuga@?gér;\gtg?gﬁg% é ?ﬂgne g&{%ﬂﬂ?ﬂeﬁ&%i@n@i Fhué e(f'fet was

r e- sus penEfe@Hpfmangacidg s ¥ PR S S WP%SthPGGLPGEFHF‘F’é‘Ffe%@ cell factory

sejj and HEEcqils etrigrovoon cenfluenbe irdwrilayerdissueldaitire &lotbsesr(ﬁshbr,a:marogﬂb at -80Cin
abl e 'gy@k@.n@@voﬁ)'mm oW B &%reﬁﬁrgs%gnwmn é& i bot t ored,

whi'te 96- tes h Pri t’o S HKce]T

menbranesvg(gh'i“&kB ﬁ‘ﬁ@%&ﬁﬁ% Jﬂf"érﬁlog‘i‘l‘{ éﬁ‘ﬁa%fmtﬁéﬂwﬁréﬁ‘ﬂéheéAnersham

For coat i enge mghbhasplste wéiexsd salivel FBSetImlipertrelh Eatdsy) and dejgohaidiylthe 25g nmenbr ane

protei n pafitizl oPsRed pertell Hetord SffceCedliShedbran® Bbsh hﬁﬂwﬁ%@ﬁé}lﬁiﬂm (The

optinumc

ngnbraﬁesgﬁ#h &Bﬁo‘g M@e %%L@ﬂﬁ%‘{?é anflat%' B X for
7m nut es Beorideynd k%ls@i@hbasmgnﬁnqew @@gae} etef by mmfw@wtﬂ Ha 7.4
cont ai ni n@nﬁmm@nesmspmdeminwdebngﬂﬂ vblufha bf ftesh erembtigpended i n assay

o 250w | S IEEED oTEL b ebcding PR aapduehrt SOaIned 7 o
bursts keeping the tube in ice at all times, Unbroken cells were removed by centrifiugation
20 at220xg for 10 minutes at 4°C and the membrane fraction pelleted by centrifugation at
90000xg for 30 minutes at 4°C. The final pellet was re-suspended in 4 ml of membrane
homogenisation buffer per cell factory used and the protein content determined.

—

Membranes were stored at -80°C in suitable aliquots.

" ) 25 All assays were performed in Corning clear bottomed, white 96-well NBS plates (Fisher).
Prior to assay, the HEK cells membranes containing CRTh2 were coated onto SPA PVT
WGA beads (Amersham), For coating membranes were incubated with beads at typically
25ug membrane protein per mg beads at 4°C with constant agitation overnight. (The
optimum coating concentrations were determined for each batch of membranes) The beads

30  were pelleted by centrifogation (800xg for 7minutes at 4°C), washed once with assay
buffer (50mM HEPES pH 7.4 containing 5SmM magnesium chloride) and finally re-
suspended in assay buffer at a bead concentration of 10mg/ml.

. Each assay contained 20yl of 6.250M [*H]PGD;, 201! membrane saturated SPA beads
35 both in assay buffer and 10p1 of compound solution or 13,14-dihydro-15-keto
prostaglandin D; (DK-PGD,, for determination of non-specific binding, Cayman chemical



"35 both in assay buffer and 10l of conpound sol ution or 79 NOV 2000

13, 14-di hydro-15-keto prostaglandin D2 (DK-PG)2, for determ nation of
~non-specific binding, Cayman chem cal 2 9 Nov 2006. WO 03!101961 48
conpany). Conpounds and DK- PGD2 were dissolved in DMSO and diluted in the
sanme solvent to 100x the required final concentration. Assay buffer was
added to gyy@ymidski nal concentration of 10% DVMSO (conpounds were now at |
X the required final concentratio@ and this was the solution added to
the assay plate. The assay plate was s incubated at roomtenperature for 2
hours and counted on a Wallac M crobeta liquid scintillation counter (1

T SuF Sy komonRe i Pt e e D SR Rllaleech o2, "™
pl Cso = l@ntiad O@mthersiquireddinal bondatetion. pASaobuffeswamddal to gN@vﬁaﬂoa WO
03/ 10196éoné&uaﬂﬁ°dfw&,ebmo Sl BrE n&%mk%e(rbc}medﬁ@alphar maceutical ly

accept abl e.s |t the of dr ogen, hal ogen,
CN, nitr&m° 4‘5 ge °§3§ﬂ5§§t§ % B5R6, aryl

(opt i @nainbgba@db’srpommmwefbmbqwmd@puntﬂdtmm\?ﬂd;acl\momlmukienyl C2- C6
al kynyl  gcpfington@oddtée)l miduehet wéler three groups being optionally
substituted by one or nore substltuents independently selected from
hal ogen, ORB and NR5R6, S(O,,R7 where xis 0,1 or 2; is Rz is hydrogen,
hal ogen, CempoungabiorgrlacBipesiag ICorplopot leslopd<ol0nls  7al kyl, the latter
group be§prgifiodily] eamlple)r3 ShIHIC, vices, SUmPRS0 Bhs AFICH ﬂﬁmﬁleﬁcﬂﬂ;ﬂ
|ndepl§nd§agtd§yc selg%gt ed from hal ogen atons, ORB andNR5R6, S(O . R7where x

I'S aryl or heteroaryl each of which is optionally
SUBS'[I tuted by one or nore substltaents 2z independently selected from
hydr ogen, hal ogen, CN, nitro, OH, 502R4, OR4, SR4, SOR4, 0 SO02NR5R6,
CONRS5R6, NR5R6, NHCOR4, NHSO02R4, NHCO2R4, NR7S02R4, NR7C02e,

. ‘\‘_,/



C2-C6 al kenyl, CzZ-C6 al kynyl, Cl.6 alkyl, the latter three groups being
optionally substituted by one or nore substituents indepenlti)egtNazﬂv s%Q@ct ed
from hal ogen atonms, ORB and NRSR6, S(O).R7 where x = 0,1 0 ;25
represents aryl, het eroaryl,.or C _6alkyl all of which may be optionally
substituted by one or nore substl tuents independently sel ected from

hal ogen at o ¥ heteroaryl, ORl, OH NRIIR12 5(0).R13 (where x = 0,1
or 2), N(Q?%i 1990\R1400R15, SO2NI RL4RI 5 NR14S02R15, CN, nitro: 30 R5 and
e i ndependently repr esent a hydrogen4&atom a Cl.6al kyl group, or an
aryl,or a heteroaryl, the latter three of which nmay be optionally
substituted by one or nore 2 9 NOV 2006 WO 03/101961 50 substituents

i ndependemgilamvee!l ected from hal ogen atons, aryl, OR3 and NR14RI 5,

CONR14Ri 5, NR14COR15, SO2NR14R15, NR14S02R15; CN, nitro or R5 and R6
together with the nitrogen atomto which they are attached can forma 3-8
s nenber ed: séﬁ%ﬁ?"@ﬁoﬁf@ﬂ'@ﬂ%@ﬁfla@hm@@b@wmtﬁ}eR@Bﬁh‘?&ﬂoﬁl ng one or nore
atons selected fromO0, S(Ox where X 0,1 or 2, NR16, and itself
optionally substit ,Hy Cl-3 alkyl; R7 and R13 independently represent

a Cl-C6, &' n aryI or a het eroaryl group, all of which may be
optionally ted, by hal ogen atons; 10 Rs represents a hydrogen atom
C(O Ro, C1- Bptionally substituted by hal ogen atonms or aryl) an

aryl or a hetgroafyl group (optionally substituted by hal ogen); each of RO
RIO R1, R12, Rl4g R}5, independently represents a hydrogen atom C, -C6
alkyl, s is an aryl oR a heteroaryl group; and R16 is hydrogen, Cl-4 alkyl,

C1-C4 kyI COYCl - C4aal kyl where Y is 0 or NW each of RO R, R', RI2,
Rl R15, gfendently represents a hydrogen atom C-C6 alkyl, 20 an
aryI or a oaryl group (all of which may be optionally substituted by
hal ogen atoms); and R16 is hydrogen, C -4 alkyl, -COC-C4 alkyl,

COC\gCR2 CAagkishh m'egaﬁehalbgbﬁ, i, BitroNRSIR",| OFS @R“,ﬁ&‘(@)ﬁRﬂ e, kAL @bﬂﬁsﬂl s hédr ogen
an is u§1 ] -I’ll t en Rou ccording to
o1, 2 Ny A B ot SRR 2y N

orCy % aJkyl the latter th.rce groups bemg opttona]]y substltuted by one or more

substituents independently selected from halogen, OR® and NR’R®, §(0),R’ where x is 0,1

or2;

15 R?is hydrogen, halogen, CN, SO;R* or CONR’R®, CH,0H, CH;0R" or C).7alkyl, the latter
group being optionally substituted by one or more substituents independently selected from
halogen atoms, OR® and NR°R®, S(O):R” where x is 0, 1 or 2;

R? is aryl or heteroaryl each of which is optionally substituted by one or more substituents

20  independently selected from hydrogen, halogen, CN, nitro, OH, SO;R?, OR?, SR?, SOR?,
SO,NR’R®, CONR’R®, NR’R®, NHCOR®, NHSO,R*, NHCO;R*, NR’SO,R", NR'COR,
C2-C¢ alkenyl, C,-Cg alkynyl, C,.5 alkyl, the latter three groups being optionally substituted
by one or more substituents independently selected from halogen atoms, OR® and NRSRG
S(0)R” where x=0,1 or 2;

25
R* represents aryl, heteroaryl,.or Cy-galkyl all of which may be optionally substituted by
one or more substituents independently selected from halogen atoms, aryl, heteroaryl,
OR', OH, NR!'R'%, §(0),R" (where x =0,1 or 2), CONRMRY, NR*COR" SO:NRMRIS
NR™SO,R", CN, nitro;

30
R*and RS independently represent a hydrogen atom, a C; alkyl group, or an aryl,or a
heteroaryl, the latter three of which may be optionally substituted by one or more



“fluoro, nitrile, nitro, brono, iodo, SO2Me, SCREt, NRAR5, %Cﬁbl‘k‘ ?mﬁyl 2. 30
3. A conpound according to claiml1l or 2 in which R is CZ

« conmpound according to claim3 in which R3 is quinolyl, phenyl or thi azoI e.
substituted by one or nore fluorine, chlorine, nethyl, ethyl, isopropyl,

- met hoxy, SO2Me, trifluoronethyl or aryl.groups. 35 5. A conpound

accor di NngwhQs4didtm | selected from 2 9 NOV 2006 WO 03/101961 51
3-[(4-chl orophenyl)thio]-2,5-dimethyl -1 Hindol-I-acetic acid,

3-[(2-chloro-4-fl uorophenyl)th| 0]-2,5-dinmethyl-1Hindol-I-acetic acid,
3-[(3-chl oro-4-fluorophenyl)thio]- 2 5-dinmethyl -1 Hindol -1 -acetic acid,
3-[(2- et e 1.0 di | - IH-|n I ts, acid; s
3-[(3-f1TH %ﬁﬁgﬁﬁ%ﬁﬁ ) ]S% %%ﬁl‘;fﬁﬁw ¥ g%’rw"%‘@?" aci d:

3- [ (4- et GONBHBHYNR{GOR] @MoﬁRrreNR SO nGN;ioifml -acetic acid;

3- [(2 ch{LrorophenyI )thio]-2,5-di rret hyI -l Hindol -1-acetic aci d

3-[(2 @ n .0 phyl -1 Heindol -1 acet aci d:

3-[ (4 2 oar“g%h °ﬁy‘F t"ﬁ%hﬁ‘ "f‘g‘% ?’ﬁ‘%ﬂ’?ﬂ‘ao ﬁ‘i“"%tf?“é”ac d; io

3-[ (45 crm@;nlmezlsmw C)UPEPE]OD YROFRIBEEIPE OT IRATP AIGEIE sqlectedet i ¢ aci d;
3-1(4- chﬁr@ﬁ ops(mwaemamrzw& amcﬁmsdlfﬂﬁtidﬂylly-slubéﬁm&ifﬁy@ 2868t i ¢ aci d;
5-chl oro-3-[(4-chl orophenyl)thio] - 6-cyano-2-net hyl -1 Hindol e-1-acetic
aci d;

3-[ (4- o R e Bhdrdepsndentlyrensesens /yiCoaAlod 49 Pyl ot aisterrssed 2upellf | - | H i ndol e- | -
aceti c awhich may be optionally substituted by halogen atoms;

3-[(4; chl orophenyl )t hi o] 4-[ (di et hyl am no) sul fonyl ] - 7- met hoxy- 2- net hyl -1 H
indole-1-4 u ace

4 En) or G SreHER BT eRER g SO S5 Ao Py B0 i o

5- chl or cat@ny g 4rydiah erybprteeheteroarith gojp EpHenaHy fubktimtedbiphalogen)acet i ¢ aci d;

6-chl oro-3-[ (4-chl orophenyl )thi o] 2 met hyI -l Hindol e-1-acetic acid;

7-chl oro- 4ehl,ar 1 nmet h ;dol acid; 20
3-[(4-ch ghr% g‘ny}R ]g l(}? é‘ﬁe degﬂ{tﬂcg{e Fsﬁy %?oni’lfcéﬁg?'é 1-acetic
aci d1s anaryl oraheteroaryl group; an

2- met hyI 3 [ (4- met hyl phenyl )th| 0] - 6- (net hyl sul fonyl)-1H i ndol e-1-acetic

aci d; gﬁr %ﬁ ?ﬁ@% oggF %1&91’1&?&3]_@4‘,1@{@&51{%@ RfRke- | -acetic acid;

3- [(4 ch oro
met hyl et hoxy) car bonyI]]l 1- plsper azinyl]-2-nethyl- 1Hindol e-1-acetic acid;
each of R® R1 R''R Rl R®, independently represents a hydrogen atom, C;-Cs alkyl,

20  anaryl or a heteroaryl group (all of which may be optionally substituted by halogen

atoms); and

R is hydrogen, C;-4 alkyl, -COC,-C alkyl, COYC;-Csalkyl where Y is O or NR',

R
b

e provided that when R! is hydrogen and R? is methyl, then R? is not 2-nitrophenyl.

2. A compound according to claim 1 in which R' is aryl, hydro gen, methyl, chloro,
fluoro, nitrile, nitro, bromo, iodo, SO.Me, SO,Et, NR4R5, SO,N-alkyl,.

30 3. A compound according to claim 1 or 2 in which R%is Cy.ealkyl.

4. A compound according to claim 3 in which R3 is quinolyl, phenyl or thiazole.
substituted by one or more fluorine, chlorine, methyl, ethyl, isopropyl, methoxy, SO,Me,
trifluoromethyl or aryl.groups. .

35
5. A compound according to claim 1 selected from:




u 3-[(4-chlorophenyl)thio]-2-nethyl-4-(1-piperazinyl)-1Hi n?og ROy BFfs | C

acid; 5-brono-3-[(4-chlorophenyl)tbio]-2-nethyl-IHindole-l-aceti c aci d;

3-[ (4-chl orophenyl )t hi o] - 2- net hyl - 5- phenyl -1 Hi ndol e-1-acetic acid;

3-[(4-chl orophenyl ) thio]-5-cyano-2-nethyl -1 Hindol e-1-acetic acid;

3-[ (4-cyanophenyl )thio]-2,5-dinmethyl-1Hindol-1-acetic acid, 30

3-[ (3- et hoxQpsremssit) t hi o] - 2, 5-di nethy] -1 H i ndol e-I-acetic aci d;

3-[ (4- met hoxyphenyl )t hi o] - 2, 5- dret hylsjl H-i ndol e-1 -acetic acid,

3-[(3-ethyl phenyl)thio]-2;,5-dinethyl-lHindole-I|-acetic acid

2, 5-di net hyl - 3-[ (2- met hyl phenyl )t io]-1Hindole-I-acetic acid;

3-[(3-chl t l-acetic acid, 35

3-[(2-F u%ﬁlpl&ﬁ&% ?M Esgﬁdﬂé Igyﬁlg?dll—# ?‘léﬁ’l acetic acid,

3-[(2, 6-Di 463%‘ 255@ y! mﬁ?#‘?‘?&%‘i@qs-acetlc acid; 2 5 NOV

2006 52 33-[(1-bhlbm4dehéhy9ﬂmdj+2cﬁ}d®pﬁyldimmﬂMyﬂ—ac&Macni;lol e-l-acetic acid;

2, 5D et o Blfbhobnfhuldne ke gl &Eﬁd ol - [ -aceti ¢ aci d;

2,5-D|rreg§y ﬁ{;‘% n;g fz;z A1 l &JS%O hi o] - 1Hi ndol e- ].-acetic

acid; %2, HELT ) %( y'éH 0] -1 H-i ndol e-1 -acetic acid;

2, 5- Di net Wﬂ(4-3rhylpﬂenyﬂﬁ!thw;5Iliimthmldé&lodlol-z-ayéh)ctahdp] -I H-i ndol e-1 -acetic acid;

2, 5- Di met hyf2-gnbrbghr e{, imeg{yyhyqﬁ@[lﬂa}&lbm&’-l H-indol e-|-acetic acid;

2, 5- Di net - -,acetic acid;

3-[ (4- Chl %@%&Pﬁ #@ﬁ%@%ﬁ‘é 1?’8&‘11’8 aﬁ?ﬁc aF’ﬁLl ndol e-| -aceti ¢ acid;

3-[(4-Cya 5W¢th¢ﬁllﬂ]10]5lﬁ-ﬁlmﬂﬂdl-lzﬂ-mddl-hﬂ€h§/w¢H-| ndol e- 1 -acetic acid;

g 52 th| aripphigsiyi2)hdih &dﬁ;eﬂnylim:%idbyi-aéaﬁb molje| | - i’icet |;: aci d; g
uor o- ndol e-1 -acetic acid;

5-F uor o- % %ﬂg?%hlg ﬁﬂ “Fﬁ%‘g zf'%méh%q#@?%&f P%ﬁul FAdGl e- | -acetic acid;

5- Fl uoro- 2 orophenydthiol-Srpyaneyd-wethylt Wéﬂ?‘tljat:ﬁcéfldi Hindol e-1-acetic
aci d; 3 [(4-chlorophenyl)thm]-4—(ethylsu1fony1)-7-methoxy—2-methyl-1H-mdole- -acetic acid;

5- 1| uor o- 3.rf didFEIHaN e 4-Raibth bl ddROO0TGH b dRAG ANhdd 1 P mdcks {- | ndol e- 1 - ac

etic acid,

2, 5- di et ﬁ%t“’&m@’rret hyl sul fonyl ) - 3-[ (4- phenyl - 2-t hi azo] yl )thio]-1H i ndol e-|
_acetic adicliloro-3{ ({{cBlomiphanyhihivg3yrhothyihil Hindd]ebl-akictieadid; | - 4- (et hyt sul f onyl ) - |
Hi ndol e- 3-1:%&?53 4Qeﬁlbﬁ>phe )ﬂ:uo] 2-methyl— H-indole-1-acetic acid;

3- [(2 chl ?r g]oro- = -cilloropilenyl)é.loﬁib—rpll'ﬁ;[tl:li1 IH-m‘{oETElt at}llzlcszlljcluLonyl )-1 Hindole- |

-acetic a

3- [ ( 4- chl Greblorsh(tchlorophens)ioh2 enthst-4Htiedoy)-acetioasidiy| - | H-i ndol e- | - acet i ¢
aci d; 205- gapdbsMotophedyl)fiic] tﬂ-ﬁéﬁﬁkseam&b)ylsmm]y})aﬂnmwn-abddcwd; ole-1-acetic

1 0] 3. s b ) ooy T Wit LA G o1 - acot ¢ aci o
4-bromo-3-[(4-chlorophenyl)thio]-2-methyl-1 A-indole-1-acetic acid;
3-[(4-chlorophenyl)thio]-4-[4-[(1,1-dimethylethoxy)carbonyl]-1-piperazinyl]-2-methyl-

- 1H—mdole-1 -acetic acid;
); 25 -[(4—chlorophenyl)ﬂ310] 2—methyl-4—(1-p1pe:azmyl) 1H-indole-1-acetic acid;

‘ 5-bromo-3- [(4-chlorophenyl)thlo]-Z-methyl -1H-indole-1-acetic acid;
3-{(4-chlorophenyl)thio]-2-methyl-5-phenyl-1H-indole-1-acetic acid;
3-[(4-chlorophenyl)thio]-5-cyano-2-methyl-1H-indole-1-acetic acid;
3-[(4-cyanophenyl)thio]-2,5-dimethyl-14-indol-1-acetic acid,

3 3-{(3-methoxyphenyl)thio]-2,5-dimethyl-1H-indole-1-acetic acid;
3-[(4-methoxyphenyl)thio]-2,5-dimethyl-1H-indole-1-acetic acid,
3-[(3-ethylphenyl)thio]-2,5-dimethyl- 14-indole-1-acetic acid
2,5-dimethyl-3-[(2-methylphenyl)thio]-14-indole-1-acetic acid;
3-[(3-chlorophenyl)thio]-2,5-dimethyl-1H-indole-1-acetic acid,

35 3-[(2-Fluorophenyl)thio]-2,5-dimethyl-1H-indole-1-acetic acid,
3-[(2,6-Dichlorophenyl)thio]-2,5-dimethyl-1 H-indole- 1-acetic acid;



4- am no- 3-[ (4-chl orophenyl )t hi o] - 2-net hyl -1 H i ndol e-| -acetic ,ggi@\l ‘Zﬂ%ﬁ
3-[ (4-chl orophenyl )t hi o] -4- (et hyl am no) - 2- net hyl -1 H i ndol e- | -@acett c acid;
3-[(4-chl orophenyl)thi.o]-4-iodo-2-nmethyl-1 Hindole-I-acetic acid,
3-[(4-chl orophenyl ) thio]-2-nethyl -4-phenyl -1 Hindole-1-acetic acid; and
pharmaceutically acceptable salts ther5 of . 6. A conpound of forrmula (1)
according to any one of clains 1 to 5°for use in therapy. 7. A process for
the preparation of a conpound of formula (1) which conprises reaction of a
conmpound of formula (I1): H R NR2 S R3 (IT) 2 9 NOV 2006 53 in which
Rl, R2 addURImidegob2-yihieed p-Ametyh! i ondelst laacetigacsk are protected derivatives
ther eof , Wi thihefhyl-£-OIROUAL i Oh1-5 ORI B0 161 Lec 26, RL7 (A) where R' is an
ester formng %&ou_t) and Lisa | eavi n% roup in the presence of a base, and
opt i onal Py-Rimefeat-témahyl-4iy ot-fisrol 'yﬁgéﬁﬂwﬂi}h’@d%{ﬁy'aﬁ?“ﬁtaéléii ng group
hydr ol ysbimiéyes|(@megHypuR ol Nithid-1Hhadsor k@spandi ng acid  formng a
pharmaceutically a (1:e tal}ol e salt. ) ) .
2,5-D1methy1-3-f( -methyl-1H-imidazol-2-yl)thio]-1 H-indole-1-acetic acid;
2,5-Dimethyl-3-[[4-(methylsulfony])phenyl]thio]-1H-indole-1-acetic acid;
2,5-Dimethyl-3-(8-quinolinylthio)-1H-indole-1-acetic acid;
3-[(4-Chlorophenyl)thio]-5-fluoro-2,4-dimethyl-1H-indole-1-acetic acid;
3-[(4-Cyanopheny!)thio]-5-fluoro-2,4-dimethyl-1H-indole-1-acetic acid,
3-[(2-Chlorophenyl)thio}-5-fluoro-2,4-dimethyl-1H-indole-1-acetic acid;
5-Fluoro-3-[(2-methoxyphenyl)thio]-2, 4-dimethyl-1H-indole-1-acetic acid;
5-Fluoro-3-[(2-ethylphenyl)thio]-2,4-dimethyl-1H-indole- 1 -acetic acid;
5-Fluoro-2,4-dimethyl-3-[[2-(1-methylethyl)phenyl]thio]-1H-indole-l-acetic acid;
5-fluoro-2,4-dimethyl-3-[[2-(trifluoromethyl)phenyl]thio]-1 H-indole- 1 -acetic acid;
2,5-dimethyl-4-(methylsulfonyl)-3-[(4-phenyl-2-thiazolyl)}thio]-1H-indole- 1-acetic acid;
3-[(3-chlorophenyl)thio]-2,5-dimethyl-4-(methylsul fonyl)-1 H-indole-1-acetic acid;
3-[(2-chlorophenyl)thio]-2,5-dimethyl-4-(methylsulfonyl)-1H-indole- 1 -acetic acid;
3-[(4-chlorophenyl)thio}-5-(methoxycarbonyl)-2-methyl-1H-indole-1-acetic acid;
5-carboxy-3-[(4-chlorophenyl)thio]-2-methyl-1H-indole-1-acetic acid;
3-[(4-chlorophenyl)thio]-2-methyl-4-nitro- | H-indole~1 -acetic acid;
4-amino-3-[(4-chlorophenyl)thio]-2-methyi-1H-indole-1-acetic acid;
3-[(4-chlorophenyl)thio]-4-(ethylamino)-2-methyl-1H-indole-1-acetic acid;
3-[(4~chlorophenyl)thio]-4-iodo-2-methyl-1H-indole-1-acetic acid;
3-[(4-chlorophenyl)thio}-2-methyl-4-phenyl-1H-indole-1-acetic acid;

and pharmaceutically acceptable salts thereof.
6. A compound of formula (I) according to any one of claims 1 to 5 for use in therapy.

7. A process for the preparation of a compound of formula (1) which comprises reaction of a
compound of formula (II):

H

o1 /

R N
Ve
S~R?

an
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in which R', R? and R® are as defined in formula (1) or are protected derivatives thereof, with a
compound of formula (A):

L-CH,CO.R'" (A)

where R' is an ester forming group and L is a leaving group in the presence of a base, and
optionally thereafier in any order:

¢ removing any protecting group
e hydrolysing the ester group R" to the corresponding acid
o forming a pharmaceutically acceptable salt.



