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CRTH2 Antagoni sts This invention relates to specific
i ndol i zi ne conpounds which are |igands of the CRTH2

WO e@spros6 (Chenpat tract ant Recept or - honol ogousPODIGB26B04856

expressed on T JHel per cells type 2), and their use in
the treatnent of di seases responsive to nodul ati on of

CRTH2 receptor actiCRTH2 ARtdgomidal | y di seases having a
significant inflammtory conponent. Background to the

I nvention Mast cells are known to play an inportant

This moérﬁudnrre@{e's% gpéc.f@nﬁd@rfmér&nﬁ@%ﬁa@ $MRhidE stdiehe
rel ease of a nunbe med lators, such as |stamne

CRTIf2 sgaspior é@'&%ﬂoaétﬁ%%m Iﬁ%cepfiﬂr WQQHE melgsplle @pEessas )P(E‘e-
Helpeﬁ‘I c!eﬂé %%téﬂﬁ%ﬂ @0 in2RE freatdPont 87 didtses PeGinawk andi n

is the major netabolite produced by the

modqi%ttqndﬁ T"W@P%SZS@&'H % @r'ﬁﬁ'Pﬁph@ﬁ%ﬁ‘ﬁ?ﬁ ihaviag |ac!5'$ﬂ}f'%ﬁ§,t

,nﬂanq:rﬁg{oﬁ,wpmg(ﬁ]%ﬁpnse to allergen challenge (Lewis et al;
. I'mmunol ., 1982, 129, 1627-1631). It has been shown

that PGD2 productlon IS increased in patients with
%agmd:tﬁmﬁpé}gmsi s (Roberts; N Engl. J. Med.
404), allergic rhj n|t|s ( Nacl erio et
Mast gells agmknRep to play gnimpestant rolegagliergisgind dgmuge sesnenssm
throu?h 117 ﬁele‘érsé B a Rudbar Mﬂﬁbdlaﬁs@‘%uéﬁ ak hﬁt&nﬁine |é&&)7t’nerib%3

3; Lebel et al;
oytokipIoatasiang Ly o, Bavesh AP AN ARG (AT 2o27490)

Prosi%@&'ndlnbg E&N@ﬂ)g) is mﬁla o? hetaSéife §@>ﬁlucéd by Bie a%hon é\m Rev.
Respir. 142 126- 1@7‘ Wenzel et

cyclog;(yggn§§e en p@ch@m%q:l bymaﬁ celsrin resRensa iy alleégﬁw challenge
(Lewlérét 26 Al intmidaY992, abgal 627163Y)] 1BAEY bEAH ShownBENPED,

. 18, 458-461) PGD2 nediates it eff é@,rtt %%ungr
prodgqlion jeBeisBsein FAH PR BIETHpMARRcKSE S (ORETE
Med.J 1088, 803, ﬂ@@mm%’l%ﬁ@nglo?r?ﬂutlsl@&t%ﬂ&%?&K‘}l)\nﬂrﬂbvt Respir. Dis.,
1983091%[%? 0B By SRS o er@t@tg{gto S MBS 158845 %5?99-
183; L6Bs! e13|78 /su lﬁpmHunoPrmagb mm) Lbrekmal aEﬂ'mt

(s sy 35 B Eo 0T 4958 A6 a0 b LML A ek it s,

‘ 19906%2%26 130; WehZel @t al; USAl@ggtiar isnmmol.N29@1, 182n840-648)| and -

urtlcarla (?—Ieta\sl’eyI e a? .Jn Xﬂb C?ifn. mr%Sr?o ° 15&8 t798S 458-461). PGD, mediates
it effects through two receptors, the PGD; (or DP) receptor (Boie et al; J. Biol. Chem.,
1995, 270, 18910-18916) and the chemoattractant receptor-homologous molecule
expressed on Th2 (or CRTH2) (Nagata et al; J. Immunol., 1999, 162, 1278-1289;
Powell; Prostaglandihs Luekot. Essent. Fatty Acids, 2003, 69, 179-185). Therefore, it
has been postulated that agents that antagonise the effects of PGD at its receptors
may have beneficial effects in a number of disease states.

The CRTH2 receptor has been shown to be expressed on cell types associated with
allergic inflammation, such as basophils, eosinophils, and Th2-type immune helper
cells (Hirai et al; J. Exp. Med., 2001, 193, 255-261). The CRTH2 receptor has been
shown to mediate PGD-mediated cell migration in these cell types (Hirai et al; J.
Exp. Med., 2001, 193, 255-261), and also to play a major role in neutrophil and
eosinophil cell recruitment in a model of contact dermatitis (Takeshita et al; Int.
immunol., 2004, 16, 947-959). Ramatroban {(3R)-3-[(4-fluorophenyl)sulphonyl-
amino]-1,2,3,4-tetrahydro-9H-carbazole-9-propanoic acid}, a dual CRTH2 and
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The CRTH2 receptor has been shown to be expressed on
cell types associated with allergic inflammtion, such
wa@asosasvphi | s, eosi nophils, and Th2-type i nmuneCTeBp@6/004856
cells (Hrai et al; J. Exp.2Med., 2001 , 193,
255-261). The CRTH2 receptor has been shown to nediate
{
throm§’ aerﬂez%éé;ﬁsir acrﬁédExnrgt HA HeRR s'thh m@aﬁerg@kzéstgegg ?es%pons%s
(SUQITQD’@&H% JpPayrrreaor?hJEesp Thﬂre 2993 r?élﬁ»t PONRYT: Takeshigst s is |
cit.). 1?1% a;i(oéérﬁ%f gf‘ FZ?B% l%oth o én%ggﬁg@lﬁf‘érﬁr%u%éﬁ%hghgeégn
inflampegienyreeRanSe haRpea momt@&%lpﬁ@lm g tﬁt@hﬁﬁmmmpe 1
I
o o e e R RO oBoobilla ay
increased tevelsain PEsyikinea inrespensste a“@rsqgar@@léengsgﬁwﬁmn@t 8t J.
Immu@éﬂ ZbRIZtL@é ﬁ?h@) %dlﬁ[{?’?Ex%gegggélgntatﬁ)\g'lstééapéﬁ?% h
agonigts e@hﬁ%ﬁﬁ:@e@I'ﬁPleCgﬁ%pqrﬁﬁl"aﬁmtlS@ﬁ reigRl (Inideical; hAmmunol.,
2005, '1&3' %@é%&?f a'F' ?&Q%ﬂé&e%!y%ﬁﬁe@@ﬁ@@a@%%& dd&s@ace

rats nsgenic m ce_over expreSS| ng

pulmosgnt ereiropsiliaibbi 11 Dihaganisd (BWER4HE) @éﬁd’@awt ﬁ'o%@P) showed
no efféf}C{shiF&sfl# epad). |F‘?1‘é%§cd?f B4 "?hérytz%F oS, 95‘419%§P OffSe ! O
ergen chal (Fujitani et a 2002,
bser\m@nswggeﬂy)at ngr Hecrnteg@tists &&Yd“@ﬁ@ ugnu?blacnwnﬁ@@efpéﬂle
treatrfdl bRAIBER HeuiRBRBP p&Ne all ergi ¢ response in
sensitised mce (Spik et al; J. Imunol., 2005, 174,
3703-3708). In rats exogenously appl i ed CRTH2 agoni sts
Our CWC or@nhmafcyr/e@%a@/@bgémé%s & @E’rﬁg aﬂtaabmfsBW

TP agoni st (1-BOP) showed no ef

comp@tgrﬂSrCééw% (l)aqmd splts ANxiaes oty dratep amg éplvategdaﬁseofslz

954-960). These observati ons suggest that CRTH2

ant agoni sts may have val uabl e properties for the

treatnment of di seases nedi at o by PGD2. Qur copending

appl i cati on PCT/ GB2006/ g0234k rel ates to CRTH2

ant agoni st conpoundg, o Al a (1) and salts,

N- oxi des, hydrgaes P of vat egHt her eof : wher ei n R1,

R2. R3 and R4 ch endently are hydrogen, O C

6al kyl, fully or Rlorlnat d C Coal kyl,

hal 0, -S(O) nRi * . NRg2, -cCoNR

10)2, - NR 0chRe 0, -C(OR9, -N®, -CN or

-OR11 ; R4 X

wherein
R,, R.. R; and R4 each independently are hydrogen, C;-Cgalkyl, fully or partially
fluorinated C4-Cealkyl, halo, -S(0O)qR10, ~SO2N(R1¢)2, -N(R10)2, “C(O)N(R10)2, -
NR1oC(O)Rg, -CO2R;0, -C(O)Rg, -NO,, -CN or -ORy;;
wherein each Ry is independently C;-Csalkyl, aryl, heteroaryl;
Ry, is independently hydrogen, C;-Cealkyl, aryl, or heteroaryl;
Ry, is hydrogen , C;-Cgalkyl, fully or partially fluorinated C4-Cesalkyl or a group
—SO:Rg;
nis0, 1or2;
Rs is C-Cgalkyl, fully or partially fluorinated C,-Cgalkyl, C4-Cgalkenyl, C,-Cgalkynyl,
optionally substituted aryl, or optionally substituted heteroaryl;
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wherein each RO is independently G -C 6al kyl, aryl,
heteroaryl; R10 is independently hydrogen, CrC 6alkyl,
w@eyoB/ 074966 het eroaryl ; Rn is hydrogen , CrCeal kpdT/GB20bP04856
or partially fluorinated CrXC 6al kyl or a group -SO
2R9; nis 0, 1 or 2; RS is GCi-Cealkyl, fully or
R is (B! E¥CHTT g@%%ppﬂlglﬁmohﬁéted@Q)@W(Weny' oge

t1 on y substituted ar ‘opt i onal |

R; andBbsts mder@;&ﬁdﬁétl)elnmgﬂn qn&w@.eawupé @ndds tgmthﬂwtfb e

kyl,: R7 d R8
atom t]E)LM,H'éhnitqzliﬁea %ﬂ%éﬁé’%h@ﬁf&@’é’ﬁyn or %ng ba kzl or R?nand
X is ~Gi8Ri-0g8¢ Mﬁﬁ@at hé S0st Wh%‘?lrb'h'st%éyora?r e attached
Pnoﬁlﬂggﬂ&f %Qﬁ‘gﬁg' CPEOWRis RABEhyPareRs @'ﬁ%k@oro%helc’&p)thé'h Rty

ereln"nis

Rz RaTRATFWan®d8d arengHalphydrog®.i s nmethyl and R5 is
4-chl orophenyl, then R1, R2, R3, R4, R7 and R8 are not
al | hydrogen. Det ail ed Description of the Invention

Mﬂ.@.ﬁﬁgﬂiﬁaﬂﬂ_ﬂhﬂm&nﬂ_ﬂrow des a group of specific
The pFé%Ethq Pfl?)lrcg) scl gb Bt §5§:lf§%ﬁ‘§) gBdS %Wn thln the

spec I N our | ng ap I'1catlon
scopemmgowoﬂ@amqsm@ee@lrm edr @Qpealﬁmeappfmilon nventi on

| PCT/%@GB%‘ES% COHEROY fLsREect ed from the group consisting

[ 3- (2, 4-di chl orophenyl sul fanyl ) -6-fl uoro-2- et hyl i ndol

The lrtvéhtﬁng%%ﬂghgts %%ipﬁp@ﬁﬁdjselected from the group conSIs’un

uor o- 4- net hanesult onyl pheny S?sul fanyl)
-2-met hyl i ndolizin-1-yl]acetic acid,

3-(2,4- éuclﬁlbwh)%ngs&nﬂangﬁ‘s ﬁ)gﬁfﬁ'rﬁé%ﬁgflndgnﬁﬁ HWI]H@étB’H?ﬁdW'( p)henyl

anyl Izin acetic acid
2-[6-fluoro-3-(4-net hanesul fonyl phenyl sul fanyl)-2-neth

6flquJ)-F[@ﬂub?&-@—'n;let?éﬂe@[l yﬂfﬁeﬁ §n§l'fé?|vyl)(253nethyllndo|12|n 1-yl£acet|c

uor o- 3 anesu fonylpheny sul fanyl)
acid, y| i ndol i zi n-1-yl ] propi oni ¢ aci d,

[6-fluoro-3-(4-methanesulfonyl-2-trifluoromethylphenylisulfanyl)-2-methylindolizin-1-
yllacetic acid,

(R) 2-[6-fluoro-3-(4-methanesulfonylphenylsulfanyl)-2-methylindolizin-1-yl]propionic
acid,

(8) 2-[6-fluoro-3-(4-methanesulfonylphenyisulfanyl)-2-methylindolizin-1-yllpropionic
acid,

[3-(4-ethanesulfonylphenylsulfanyl)-6-fluoro-2-methylindolizin-1-yllacetic acid,
ethanesulfonylaminobenzenesulfonyl)-6-fluoro-2-methylindolizin-1-yljacetic acid,

[7-chloro-6-fluoro-3-(4-methanesulfonylphenylsulfanyl)-2-methylindolizin-1-ylJacetic
acid,

[3-(2-chloro-4-methanesulfonylphenylsulfanyl)-7-cyano-2-methylindolizin-1-yljacetic
acid,
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[ 3- (4- et hanesul f onyl phenyl sul f anyl ) - 6-f | uor o- 2- net hyl i
ndol i zi n-1-yl ] acetic acid,

wetdvane®es f onyl am nobenzenesul f onyO PCT/GB2006/004856

-fluoro”-nethylindolizin-i-4”acetic acid,
[ 7-chl oro- 6-fl uoro- 3- (4- met hanesul f onyl phenyl sul f anyl)
-2-met hylindolizin-1-yl]acetic acid,

chl or o- 4- met hanesul f onyl phenyl sul f anyl ) - 7- cyano-
[6- cy@q-é-(%mema@@wngnﬁlbgng,yl)]-%rmnyéngohmny1 -yllacetic )af\c%i Y

aci d, [ 6- cyano- 3- (4- net hanesul f onyl benzyl ) - 2- net hyl i ndo
I|2|n 1 O_%_acetlc acid,
[3-(4-prioroe i) or-exsaez3-mettidingeliain: byiroelig RFiAdol i 2i n- 1-yI | ace
tic acid,
ano- 3- (6-fl uoroqui nol i n-2-yl nBt hy| ) - 2- met hyl i ndo
[6- cyarp-%{&ﬂgqrp%@c@hn@ -siEeihyl)-2-methylindolizin-1-yl]acetic acid,
[6 fl uor o- 3- (4- met hoxyphenyl sul f anyl ) - 2- nethyllndoliﬂ
]acetic acid,
GﬂUW Gc&trraetblo&zmeums@lfaswt)zﬁ w&ﬂwm@&%ﬁeﬁwl@&ﬁmﬁ@)ﬂ) 2- et hy
lindolizin-1 -yl]acetic acid,
[ 3- é4 br onophenyl sul fanyl ) - 6-fl uor o- 2- net hyl i ndol i zi n-
[7-chleroyb-flaeret3-c4-meih@xyphenylsuifanyl)-2-methylindoiizin-1-yijacetic acid,
[3-(4- cyclopropylsulfannylphenylsulfanyl) 6-fl uoro-2-m
et hyl i ndoli zin ]acetic acid, and salts, N-oxides,
[3--Fapoph BV BN MK 2R BRO AT URRRTS S i ch
the invention is concerned are CRTH2 receptor
ant agoni sts. A second as of the invention is
[3-(4 Mmﬁw&wfﬁ@@vlpbemﬂ%iamlgﬁ-w@fﬁ;?mth@naoltzmTﬂ)c'dﬁ%ﬁt@faCId
the invention in adm xture with a pharmaceutically
acceptable carrier or eXC|P|ent A third aspect of the
and S?%é‘ﬁ%‘%@ﬁ’i@d@t%@ﬁﬁﬁm\éﬂ%ﬁ hefRofi nvention for use in
therapy A fourth aspect of the invention is the use
a compound of the invention in the manufacture of a
ComF?Pé‘Gﬂ%&’ﬁ'% Mihighdhe inyentiereigicRBRRMed ke @4 Badecemiongntagenists.
CRTH2 ant agoni st can prevent, inhibit or aneliorate

t he at hol ogy and/ or synpt omat ol ogy of the di sease.
A secq[id A Qﬁ%@h dNYEREPR 2 RBYTAIRTCURARY 6%180%*&9& FURRTISNY @

compBUhdTBMAE Yhv@hBsrameadmiliufd Wit a phbinfdddiuGicaly rAe¥ptaliB GafHER or
or allergic rhinobronchitis, as well as atopic and

exciPigBh- at opi ¢ der matitis, Crohn' s di sease, ul cerative
colitis, and irritabl e bowel disease. A fifth aspect
nvention is a nethod for treatlfnﬁ a di Eease in
9hu

.of th
Athirg assatt ahieTVAIg £ 3 COmPRELA g BIPER i Berapy.

inhibit or aneliorate the pathol ogy and/ or
A fourth aspect of the invention is the use of a compound of the invention in the
manufacture of a medicament for the treatment of a disease in which a CRTH2
antagonist can prevent, inhibit or ameliorate the pathology and/or symptomatology of
the disease. Such diseases inqlude asthma, chronic obstructive pulmonary disease,
rhinitis, allergic airway syndrome, or allergic rhinobronchitis, as well as atopic and
non-atopic dermatitis, Crohn’s disease, ulcerative colitis, énd irritable bowel disease.

A fifth aspect of the invention is a method for treating a disease in a patient in which
a CRTH2 antagonist can prevent, inhibit or ameliorate the pathology and/or
symptomatology of the disease, which method comprises administering to the patient
a therapeutically effective amount of a compound of the invention.
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synpt omat ol ogy of the disease, which nethod conprises
adm nistering to the patient a therapeutically
webdsor49ee anmount of a conpound of the inventiPOT/GB2006/004856

particul ar, conpounds with Shich the invention is
concerned are useful in the treatnment of disease
associ at ed with elevated |evels of prostaglandin D2
'%f one or nore active netabolites thereof. 15

In paitigdlap ICQQPBP“%%)’&'H“ Whish helpvention it eonestadare Usehyl injtge

treatrﬁém@r BisGadt 438BYiafedNiitOSBvatdd |REBIE Prd@tergmfdwgbl(m@e) or
bronchitis, chronic obstructive pul nonary di sease

oneoc'mjactlv,gdg%tpbgtg@%%@@ sarcoi dosis, farmer 's |ung,
fibroid |ung, cystlc fibrosis, chr oni ¢ cough,
conj unct|V|t|s topi ¢ and non-atopic dermatitis,
Examﬁa'eﬂf&sH%’P '§e%ﬁe§é%% Je agihmay Hinitisy Alleoic Ainvey SYRPEEs s s,

allergh iRROBRITBAiS BrERIRRISS Shrohié s RAStRE’ pﬁln%rﬁ#@@i@ease (COPD)
f r ont ot enpor. al _denment]| a, ‘Lewy body denentia, vascul ar

nasalRoERE S ST CRIHOSI R TATINEA 5 iNG JREIG VD, HGAPTSTS, chronic

cougtl BpRhERAS, B i@‘%lrhdﬁﬂ%é%ﬁbn@%%élﬂ@%l&ﬁemfé%"disfegﬁé"
not or  neur op hy, | exopat hy, nul tHcL)lee scl erosi s,

amyoj HE@B I‘?é?@h%l-”é?rpﬁ‘ﬁ’s/\ FRIARERHeMAIes Huplingiprds digease,

frontcigaesrar @Hm@ﬂlaaE@NﬁBG(ﬁP&@hé’(ﬁléel/éédu&r defNentid, aiiMain-Barre
aine, stro r heunat oi d arthrltls -ankyl osi ng
syndrgg%

nEPerP‘Fld@mVB@}?&‘QQ @'Vﬁ@%@@“r%y@ MatifeGal MEtor unnel
neurcptHy! SlBRopaittif, lm’ﬂllf(mé %I&ro@%%hcéﬂ)hél@ﬁﬁ/@htlscf)@ﬁ@hc‘épﬂélﬁi@ase

cerative CO|I der mat er s- Danl os
Cerebg%f ﬁ@erem;?n enisRBRIPANGILE, Crsﬂﬁovw@ AMNIERING Stroke,

rheur@&bﬁ%ﬂhﬁfﬁ lahkﬁoél@)spomﬁmw 'B%ﬁ?é’tfsl @feéé‘éo bw{%ﬁiscct:arp?l tunnel
reactive arthritis

ritis, Relte S
Syndr Qe BIIBEIALOTY BEYEl Bt Cr SRS, YSRGRYmEOItST |
dermétoRfyusitis]i B RAS anfsi $)}nd$or3@ (EDSEABRMyaffHl lmvdfaé‘blal pain,
r| tis Nodossa, s Granul omat os
osteoB iR (OB sieanrasore PEoTRE FANETS BB BT S5 Mine (reactive
arthritid) Neresiedsis, @Blefadekrip USpofe)ﬁtst@ﬁeLSsoftﬁbé&Il@mséaééJ 'S

DiseaSy RGBS, RAGHERT HRERIaR: 11eehSs P AT BrinEoS isnal

' (polymmémsrdermemym@mb) lgbat, faﬁfé@d)édléiosn‘émw.rs drgthefarsbue ®ystemic

lupusteﬁ)@ﬁﬁ@gﬁpggg Qg%a;tygg ﬁ( d\ab %@t pﬁnréﬁ:g ér%leog omeJruLforYephntls,

acutetarairchpdran et fanse, @cmﬂncgﬁﬂfatfaycﬁﬂm lhgipehOQIE sfihGremeesepsis,

septlc:;%m%,rl @ftngc? éecpﬁﬁﬁ%ﬁ ?njk;r\%r}an};e e@ép ahograft rejecr%Itolnoa elrS

transplantations, and graft versus host disease.

However, the compounds with which the invention is concerned are primarily of value
for the treatment of asthma, chronic obstructive pulmonary disease, rhinitis, allergic
airway syndrome, or allergic rhinobronchitis, as well as atopic and non-atopic
dermatitis, Crohn’s disease, ulcerative colitis, and irritable bowel disease.

As used herein the term “salt” includes base addition, acid addition and quaternary
salts. Compounds of the invention which are acidic can form salts, including
pharmaceutically acceptable salts, with bases such as alkali metal hydroxides, e.g.
sodium and potassium hydroxides; alkaline earth metal hydroxides e.g. calcium,
barium and magnesium hydroxides; with organic bases e.g. N-methyl-D-glucamine,
choline iris(hydroxymethyl)amino-methane, L-arginine, L-lysine, N-ethyl piperidine,
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for the treatnent of asthma, chronic obstructive
pul nronary di sease, rhinitis, allergic airway syndrone,

w@eooaloresgi ¢ rhi nobronchitis, as well as at opi BCEOB2006/004856

non-atopic 30 dermatitis, Grohn's disease, ulcerative
colitis, and irritable bowel disease. As used herein

dibentzyig@mirer and'thaliké. Sp@@iﬁu@aﬁs s Qa@éisdhélhwtheaféhdatﬂﬁ\@i bél@lﬂm
salts ounds of gnventl on whi ch

. d

diolarfing, SEBTIG GlamH Gt A AR AU KPPl ine. A Sinc

salts. ame@be:lgbeumldtme IWl/émlé)halﬁﬁ@h %r@qiatsﬁfcaaﬁm Segtﬁetr@gjdmg

xi.des fum an assi ro es;
pharH{GE P Aot se T WG oL tea g 6:0. Py el Re din
such a@dycnmgmem (bh’fhy@lvtdﬁ@tﬁlcct&ﬁds @mbhurw ﬂﬂt:[llnitrlcbé@iﬁﬁbr ®h8sphoric
cam ne,
acid qr}oﬁgts H% Mt%%r)'%ﬁ?'ﬂﬁ ergemgﬁgeth_taé}aélprﬁqﬁzglmc fumaric,
maleit, rhwﬁj saucynd: @ttm|n?ertth@ﬁslutbh6ﬁlcdp-1&ﬂu@"bébl g!ﬁhdtitﬁc aehzbiae
eci alts se ncl ude e

benzqies S oA GUIAF. At 2 GBS RTINS S, of arm ne.

pot assi um procai ne, sodium tronmetham ne and zinc

salts. Those conpounds of the invention which are
basi c can formsalts, including pharmaceutically

Use clpespigd)sactsad estens btfbdrﬁtﬁm@\gﬁ iv@trt]llaﬂ"ildﬁthe m\lﬁntlm tgfboncerned
ic aci ds s ,as rochl oric qr. hydrobro
s alsy it 81 e fyaipt. o icia TReais 4 CEPa s B BBy P ROR g
vivo grdetabelid héns (ard bWhtl@rowfs@afédUcﬁ@t dSox@:t@on)/\tote{‘lccﬁﬁp‘(}iUr@. of
ic

|
rormui i, Bor Sxartblé B 2o nisiTes ofz eBpdiiLaBimiia o Moy Bhoi o
convdmtgté ?9@3?@fy@f$l io ,V/vgltcbltlepadTentl racletdle. h&ﬂ@bl@éﬁﬂ@blcﬁ ?CI ds
n | as eSs ,. 0
comp@ifist e 1 i Corae rtiates; icted TaGRlel) fretes

maloradie®) galatespfalichietesnpepidnates, Siicirditesy funiaates, malagzound
nverti

C t abol | ns
T AW X e
meth@fesﬁﬁbhb‘gdités (dtl)anegmph@mer@l t%naenemtphbn:t@te@ dfb-ttﬂué'-rfe-

conpoun e nver
sulphigRIPo G EPBeniiT RS EHbaaREn: EXRTREL Plestal frodps are
thoseft&i;se:ﬁht%ddfy EQ{W@HW@Se@Dru@{W@UAtﬁ F(eb% 1@?16 1fso37|9.wmét &l in

.acet a es artrates onat e
nereifyfEfefiries tClelDypabecs SHRHRT ks et AR iaacas Bhe
prodriigfonmat es, nal eates, nethyl ene-bi s-

b-hydroxynaphthoates, genti sates, isethionates,

di - p-toluoyltartrates, nethanesul phonates,
Commisitianesul phonat es, benzenesulphonates

As m%ﬂ}‘toﬁlg{f 8§eseEu ;l !gqhﬁﬂonat SRy vﬂth %’I\ \é@?gggst éeosncgmed are
CRTH2 receptor antagonists, and are useful in the treatment of diseases which
benefit from such modulation. Examples of such diseases are referred to above, and
include asthma, rhinitis, allergip airway syndrome, and allergic rhinobronchitis.

It will be understood that the specific dose level for any pérticular patient will depend
upon a variety of factors including the activity of the specific compound employed,
the age, body weight, general health, sex, diet, time of administration, route of
administration, rate of excretion, drug combination and the severity of the particular
disease undergoing treatment. Optimum dose levels and frequency of dosing will be
determined by clinical trial, as is required in the pharmaceutical art. In general, the
daily dose range will lie within the range of from about 0.001 mg to about 100 mg per
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t hose described by F. J. Leinweber, Drug Metab. Res.,
1987, 18, 379. As used in herein, references to the

waeoopomIes of formula (1) are nmeant to al so i nPCT/IAB2606©04856

prodrug forns. Conpositions’ As nentioned above, the
conmpounds with which the invention is concerned are
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treat(ggt Opt i rum dose | evel

a F uerlm dq?
parenjptaf s '%racgﬁwﬁwféﬁ'oa; kel &g C?P?lﬁ?s Sh0re admitistieign
may bdlirt et dﬁb@fﬂf&‘@ﬁéﬂoﬂ abrraind ndy @siten abnventienal &lxblpledtsmuch
ie within the range.of fr. about 001rTg
as DRGSR ST T e PUP LR A BR G SSTOET H2AHR e e
polvawy@éyﬂﬁ@ndoﬁeﬂ‘bl@hdfoB@xeﬁﬁgal@(Hctdsg, sdgar, rasiaegstaact).chidum 10
0ses

phospgaig, sty SydnAdeedhe e i 7 aseRneRad S i hute
falc, ﬂ)d)ly@th?leh@ gﬁ@ﬁl&)r@&Sﬁaﬂlsﬁthgramtmfpoami'eplmpbtatm\/eianxth bhe
en onc r
acceRhie TP pRTS BT oK i eo RuPRsh e Hoiete v be
coatéﬂ@do@&mgtmbthod@wewemwmm nd@nal phyaradoeuticst prablies. Oral
i BRSNS TR P8 o S Aot g GG o 208k,
solutl@hep@ﬁaltsioﬁQSsylrWt eaxarso pamaytberesdntedas g ey pﬂoduct for
ut i su
recolhiRhaufyus e rtong i 8RR AR B Tl dose
prep@atiseninay |comaf|momweralmdalmjdntwea tsacimas emp@mﬁmr@ents for
exaniﬁ%%&rbqglt gyrga,lc rﬂe ¥lo B@g%«? %Il?c%ggtsiru& ﬁélaﬂ%b&eﬂé&@dlble
fats; Bmuje\ifymgle@pnrsofdr dxaneple fiedithiey, sorbdan exmoplestd, ataeais; non-
t h h I
aq“ean ¥ehigles t(‘gﬁ F@m%{yﬁ@c"lj%o%(?@antﬂg) ?&QJ}QE 12 %Imoﬁgtoﬂes%m
fractioh&i@d @beonut oil, oily esters such as glycerine, propylene glycol or ethyl
alcohol; preservatives, for example methyl or propyl p-hydroxybenzoate or sorbic
acid, and if desired conventional flavouring or colouring agents.

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

“textbooks of pharmaceutics such as the British Pharmacopoeia.

The drug may also be formulated for inhalation, for example as a nasal spray, or dry
powder or aerosol inhalers. For delivery by inhalation, the active compound is
preferably in the form of microparticles. They may be prepared by a variety of
techniques, including spray-drying, freeze-drying and micronisation. Aerosol
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tal c, polyethylene glycol or silica; disintegrants for
exanpl e potato starch, or acceptable wetting agents

waeeok/oaesodi um | auryl sul phate. The tabl et s nBgT/IB82006/004856

coated according to nmethodss well known in normal
pharmaceutical practice. Oral liquid preparations nmay
gener@lﬁbﬂ ¢art eecdraedoaf using Eor@k@ﬁFleﬁpre’éQ@i@w&eﬁljetfaltdr’mzers or

ultrascapc ensi%egg,;qrgieé@ﬁ&agai pgpps otg%bgqe err8$ ger%rsols orXI rs,

propenmm@%tadmmemudm df nivvahiged Qétlv@tdibﬂfpo‘ilbldé abingfor ehample,
par ations may contal n

fore
mhalag%g v‘%?rf%flo" dpfle(z’é@eg,LF{?ﬁV%{gSﬁ}%’ﬁ‘éndl ng agents, for

exanpl e sorbitol, syrup, nmethyl cellulose, glucose

syryp, gelatin rogenat ed edi ble fats: | sif |n
e agienbareSRaT e AR s SRR IoR PEBFTINT AL Gt or

Deperﬂﬁr@@omhenwmow HE® U@ndéﬂhalfdnaiseﬂ\/\ihbfdﬁuWn bifdr tb@%ugpbrhiea
le al rmnq fract bonat ed coconut '

or d'S%R'Yed)'Buth%/"%fE‘)Eﬁ%fE ‘@ﬂ@geagsljﬁ?&éfﬁﬂﬁesuc A5 BY/PER @ngesiagdic,
prese@&ti@S fiyd bartaiplgRlgenlc2de\iddoned in fHervepioipl e met hyl or
propyl p-hydroxybenzoate or sorbic acid, and if

desired conventional flavouring or colourlng agents.

OtherE@mpbOms3r&by @Qwombateucmtht@rﬁdwnegbnmustuh@erdibu@omy be
to a cream tion. or

preve g AR B ALY G T ORLaU EIPRIAGe ot ThuT et g
invent®hds arB\tentémba with@hatthadcufieess combbsiitisar prevehtngdrid
reating i e PRI L ISesss £OTPRENBA 1o oAV ELB D6 Rouphe a
comp@lmagofmwinabﬁtcbrb@mf ergoH radre bt thérapalititagents. Saltable
rerarpi RS Yo LG RRI Ao LR EHA nihe BFRORS
mcludsousm@wdoii annwdetbe(r'labbryicdmwemme $uphnasoifutichsorep budiésdhiels.or
cuclesq)ng%/ dgf 5% ag g;f {Df;‘)fq ﬁé)gm%?var et % r&@t%xi)igormé{erol or
indacdtb @, q8) l%@kd)tﬁ@ne Aetoiawrg e@@xatnmwega@tnb@e gatafbMists @Uth as
montelep R GRS T Kokatterss BPEIitrYS oiigrs SUch 2 Hebio or
BAY- ﬂoose(ub antichidlihatgit diehil B crEMPIB PhiSscaFiniBF DML Iraj@btofrr ee
antag s SuEhes JOTORINBIERTIR: (6 PEREedSRISETa T owter
Inhlbltdl%| BT s RWIBHAS.or cildmildie (aﬁéntmtstammes dbeaiarm@y salestive
hlstamme qqm{]re%te&ro?gn a%cr)r%gttsegu%lh ays Iora’ugme or as{emlzo e (%n
antitussive agents, such as codeine or dextramorphan; (8) non-selective COX-1/
COX-2 inhibitors, such as ibuprofen or ketoprofen; (9) COX-2 inhibitors, such as
celecoxib and rofecoxib; (10) VLA-4 antagonists, such as those described in
WQ97/03094 and W097/02289; (11) TNF-¢: inhibitors, for example anti-TNF
monoclonal antibodies, such as Remicade and CDP-870 and TNF receptor
immunoglobulin molecules, such as Enbrel; (12) inhibitors of matrix metalloprotease
(MMP), for example MMP8, 9 and 12; (13) human neutrophil elastase inhibitors, such
as those described in WO2005/026124 and W02003/053930; (14) Adenosine A2a
agonists such as those described in EP1052264 and EP1241176 (15) Adenosine
A2b antagonists such as those described in W02002/42298; (16) modulators of
chemokine receptor function, for example antagonists of CCR3 and CCRS; (17)
compounds which modulate the action of other prostanoid receptors, for example a
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Dependi ng on the vehicle and concentration used, the
drug can either be suspended or dissolved in the

wo etsolees Advant ageousl y, adjuvants such as a POD/GIB2006/004856

anaest hetic, preservative and buffering agents can be
di ssolved in the vehicle. 10 O her conpounds may be

PGngﬁl?‘E%é&%ﬁtoY\’aﬁta SRR Forfioxhié aziaﬁte@@hisqranﬂqn 8) he
reventi on an treatment of pro aFg%ﬁlen medi at ed
compaginge wbish madhilage tTha fenciispfpr ?W‘é‘ﬁ?’ 8931SB- concer ned

wi th pharmaceuti cal conpositions for preventing and
treati ng PG2- nedi at ed di seases orrprir%lsn% a. .
The weight ratie 9f theompound etihevvesHen it g Fegentsa 'e{ﬁﬂ_zﬁjﬁ%fe’&tf
may bE Qgrléﬁgﬁ@klll%péﬁg uﬁ&?tr@reﬂ‘é@!’ R skt ebbie mgpatiéntcGenerally,

Sui t ab erapeutic agents for a conbination
an effed‘hlwép%ﬂﬁqaﬁ?hdﬂ%@wi% of the invention include, but

are not limted to: (1) corticosteroids, such as

fluti casone, budesoni de or ciclesonide; (2)
Biologir2! Methedsr ecept or agoni sts, such as sal neterol,
Comp?@ﬁd?éf%é’ nvBhtidn AR 1BEek ,us(n@)thé ﬂjllb@mlgl megnmdaé;tanethsds

anpl e leukotriene anta

to deterprinathei Zbiiuo Qiage RGR: Mo IeGRIIE BRanDT a0 ot el o

| abﬂntyéﬁ?fﬂ%ﬁ&ﬂééth%‘*ﬁﬁctﬁﬁna?éﬂe%!ﬂ SIPGD, 834 BRIBE; reCetor in a whole

olinergic agents, for exanple muscarinic-3 (M)
cell systafept or ant agoni sts such as tiotropi um bron de; (5)
phosphodi est erase-1V (PDE-1V) inhibitors, such as
roflum | ast or cilomlast; (6) antihistamnes, for
Radi indi ve histam ne-1 (Hl) receptor

The ré’Jé R BRticiassay W petormes i 4 dhasoimest 200 Zobieging Buffés
Itussive agents, such as codei ne rE (% étd1%§‘g%ﬂd 1
110 mBES dikl 7el) e MM EDBAXIE M Ergp0ane i ds,
nM [%PI%DQ(&Hen%har‘ﬁ@n@ﬁ &ices UK &y (E@énas Ial’m abcﬂédmnassawblhﬁeas
cel ecoxi b and rof ecoxi &ﬁ("} o |§ det Mﬁned
contaking heaRtans SE1UBEY PHS yms it QeaI s aacett
using ) % Byvofifnd mhsmh%ssépbuf@tahﬁ|nenaptacméf MR dingris cetemained
anti bodi es, such as _Rem c glgg %;@lé@ne
Slngr@d&%?ﬁ?”'@'@ﬁ'?%ﬁ’@éﬁ@ﬂlﬂ) “rPan QE\EPIryé)Q'C 5 5 el ;
membraRes Fﬁ@ &P Sssity tﬁatCIFl'DHszbebﬂoopreahaHﬁec( W) ,5 thor
exanpl e
whealgeAPooBREM %%Heaacﬁs s bR iSRRG SRR PP
Ltd) AAAAnVGBAGR/iRQBARY fof 3Apurde m@@n rempature. Bound [°H]-PGD,is
detected using a Microbeta TRILUX liquid scintillation counter (Perkin Elmer).
Compound ICs value is determined using a 6-point dose response curve in duplicate
with a semi-log compound dilution series. ICso calculations are performed using Excel
and XLfit (Microsoft), and this value is used to determine a Ki value for the test
compound using the Cheng-Prusoff equation.

Functional Assay

Calcium mobilisation (flux) assay

Stable CHO-K1 cells co-expressing the CRTH2 receptor and the G-protein Ga16 are
seeded (40,000 cells per well in a plating volume of 75 yL in F-12 Hams
supplemented with 1 % foetal bovine serum) into collagen-coated 96-well plates 24
hours prior to the assay. The cells are then loaded with a fluorescence-imaging plate
reader (FLIPR) calcium kit dye (Calcium 3 kit, Molecular Devices Ltd) containing 5
mM final concentration of probenecid and incubated at 37 °C for 1 hour in a 5 % COx
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agoni sts such as those described in EP1 052264 and
EP1241 176 (15) Adenosi ne A2b ant agoni sts such as

WO beso7adescri bed i n WO2002/ 42298; (16) nodul at BEEGBR0085H04856

chenoki ne receptor functiony for exanpl e antagonists
of CCR3 and CCR8; (17) compounds whi ch nodul ate the
atmo§ “t (1 UBIIeQSenCQre‘PﬁéQ&?bgusr,e%ctﬁlﬂﬁt?éc%ilw érabﬁ?ﬁﬁw'mb%zatlon

ant agoni st
ell0|teejrt1yatg@ PiGE;at ampmls; recapiY i detetthingé with aUtLdesiation

bencﬁt#&%ﬁé%&m m'%é»aa?@dt ﬁuld ?@ﬁge?‘ﬁeﬂésﬁatnﬁn I(}I(EQI%CUE} %Q\tncésalt_tb?

I nventi on secon acti ve
To deiten) eotdigenistsrany determing eampoddvCkol C@mp@msmnr&heubated

lo
e e B38BT Tl R, 3o
prior tohé edsiti@oqf;iba adenisifat tits &= Genvalne.i Gompeunds @ng @D@d’t % ng

adieq i PP BaP o rerh g BB R A TN,

The frratioiad resphe$er vaitltﬁSI fiot 9a¢rowelha@gaam@éed by stikirasting i basal
espfbL i nRhefRplnd Bl G aramiar ol Ul Apitle

wells asing\Excel goarfldit (Midrasafta fi nal vol une of 200 m _
bi ndi ng buffer [10 mM BES (pH 7.4), 1 nM EDTA, 10 nM
manganese chloride, 0.01 % BSA] and 1 nM [ 3H] - PGD2
The f@lmmmghmmma)deaceh@w IRpatedyn of ¢ayaprinda oéthedaantion:
assay buffer containing a constant anount of DVSO ( 1
% by volune). Total binding is determ ned using 1% by

Exampiesime of DMBO in assay buffer and non-specific
e LS S R T SR

(400Nligz)spegyorasier wils aﬁ@p!e tieSaDRTER 5rfr@t* @mbﬁ specEomgtalbakergical
shlftsvgé%_"@ %&%S :@Eﬁr%ﬂi% @&@aH{éthIsnlaﬁP Ar H(%efa ﬁ?‘gbﬁreﬂ)ﬁhons

rshan1 I OSCI ences

have g ysed: |bh§a=rmt>@usmdet§4ndn@l§tait ﬁ@&lﬁtt @%ﬁ@loabk@rct@ublett
._tr,p\%@qﬁda[,gﬂ-(gt ,ﬁ@gulﬁ detected using a Mcrobeta TRI LUX

scintil Iatl on counter (Perkin Elner). Conpound
ICBO val ue is determ ned using a 6-point dose response

Masscsﬁe\éﬁom@trggfd eewﬂéht@to&%nﬂ.@eré%@rmaaumesdéddaés@aated
serie cu ations are perfornmed using Excel
mass ions were performed using the following methods

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

Method B: experiments were performed on a Micromass Platform LC spectrometer
with positive and negative ion electrospray and ELS / Diode array detection using a
Phenomenex Luna C18(2) 30 x 4.6 mm column and a 2 mL / minute flow rate. The
solvent system was 95 % solvent A and 5 % solvent B for the first 0.50 minutes
followed by a gradient up t0 5 % solvent A and 95 % solvent B over the next 4
minutes. The final solvent system was held constant for a further 0.50 minutes
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determne a Ki value for the test conpound using the
w@h@ngsPsasof f equati on. Functional Assay Cal cPOIMGB2006/004856

nmobi lisation (flux) assay $table CHO K1 cells

co-expressing the CRTH2 receptor and the G protein

Gal6 are seeded (40,000 cells per well in a plating

ted with.l %
Microwie: SnPen e ReNe CAmE e oG & e SR Bt St
Synth@élﬁér% whcH\ ek S diiglemdde rbsshaicrsead. dyﬁbmuc:feélbsmn@, Holtie of
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which gpey rpmodegpwtybﬁﬂdwtrayere@earaéw FiRMA-25Rnietam &
achle\}a@Vhﬁ@ﬁrés%Gﬂes“oOGﬁ & 20 b&r Gan'Bd feabRéd. crrvm9 &< af vianaref
robeneci d and i ncubated at 37 0 for our inab5%

availaleggr sy REsSS0r: Pris2P o ABS 28 B ssi on caused by
intracel lular calciumnobilization eli cited by t he
PE@2 at the CRTH2 receptor is determned w

Reverge-pRasaPieparatius @ﬁ#@w%@aﬁmnﬁ&%ﬁ FarreeeyH 4rog CP?QﬁSb‘G 7

mncronﬁ a1 béidetdillea isttioR&ry Jﬂﬁa's@WJ:@ﬁmD@VO‘éﬁﬁmhéﬁ@th ahd 2 cm
det ect antagonists and deternine co

internglgdigrpaiesT herraolilenane yped was sixiy qpﬁﬁe@BﬁE'&ﬂ’]da‘f’?tﬁhs

~ (both wuﬁérea b@thlmaeke\ﬂv alubfatetic 4ddwifia Bwaktedf 1@CGnL pefminute

ior to the addition of _the agonist at_jts EC80
and typigal alaclsaiR, SIS 99176 LGRS BOULPL AL HROR Sy eEans %0

minutb&| RAGRMs Tohfain® tHé iréduiraryrédut (llelﬂﬂleﬂMyPﬂBDEES andglydis)1
% BSA). The fr.act.i onal onse Jt?\r each .wel |
were Bostuhe BIERNIS I A6OR HRGVEg Y ) SPRIATBCA PEL BRI r o

aquedUeraRaok [yopRNEES & gite 4 firkal pradiuerl cul ated as the nean
of triplicate wells using Excel and XLfit (M crosoft).
The foll ow ng exanpl es descri be the preparation of

Examplén P[83@s4-aichidrephavstifanyl)-Bxthgpo@smethyNid alizirs 1+ a
were recorded at anbient tenperature using a Varian

yllacelig 86id| nova (400MHz) spectrometer with a triple
resonghce 5 mm probe spectroneter. Chem cal shifts are

ed in ppmrelative to tetranethylsilane. The

ovvioﬁ'g abbrevi ati ons have been used: br s = broad

, S =singlet, d = doublet, dd = double

t

F S\D\:triplet, g = quartet, m= multiplet.
Cl

Preparation 1a: 3-(5-fluoropyridin-2-yl)propionic acid ethyl ester

A solution of 3-ethoxy-3-oxopropylzinc bromide in tetrahydrofuran (0.5 M, 630 mL)
was added dropwise to a mixture of 2-bromo-5-fluoropyridine (50 g),
tetrakis(triphenylphosphine)palladium(0), (5.5 g) and toluene (350 mL) at room
temperature. The resulting mixture was stirred at room temperature for 24 hours and
then concentrated under reduced pressure. The residue was diluted with ethyl
acetate, filtered through hyfio and the filtrate washed with saturated aqueous sodium
chloride solution and dried over magnesium sulfate. The solvent was removed under
reduced pressure and the residue purified by column chromatography on silica gel,
eluting with a mixture of pentane and ethyl acetate (9:1 by volume) to afford title
compound as a yellow oil, 35 g.
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Mass Spectronetry (LCMS) experinents to determ ne
retention tines and associ ated nmass i ons were

w@esoBor4vesl usi ng the foll owi ng net hods: Met hodP@&I/GB2006/004856

experinments were perforned1dn a M cromass Pl atform LCT
spectronmeter with positive ion electrospray and single
wavel ength UV 254 nm detection using a Hi ggins dipeus

BRSPS b £ SR SR s 2 b L0

Hz, 216021 A) @ DS 21 HzeHprwoqdac 4 4(45 8lasknt1H)) 7.80¢d5J %3.0, 8.4
acetonitrile containing 0.1 %formc acid (solvent B)

Hz, 11} 8.35@. ¢ 7726 H&i Hik e fol I owed by a gradient up to 5 %

sol vent A and 95 % sol vent B over the next 14 m nutes.
The final solvent sys

: m was, hel.d caonsgtant for a
Preparaifartitt (& HpRC Bt NEINBE 2D AR e PRGN SHigk o
performed on a M cronass Platform LC spectroneter with
sitive and negative ion. ele

0 trospr.a nd ELS /. Diode
A mixkipre ) 3defiaeiopy 'mgryﬁar%'%%ﬁiémﬁg%%gg@?é‘(‘é)ac%‘(i“?{ﬁe
(90 ity &t FIShCRhpsratarRdva treaidd with BeoRitibh @1 badreoprdpan-2-one (16
~ solvent systemwas 95 9% sol vent A %r&d 5 f/oﬁorll%enturg nd
9) in gegtonile GPr wh) andHeesiingmpEIe SRate IR Tl A LB
then IEfR t&tst%ha %!trﬁc%h? teﬁ]pl’malurl%&of’/?@ abmtenrh@muﬁne v(édzaetrmwt with
m nut es, e final solvent sys s, he copst an
pyriding DG B1e (oAt BLR ROV TP R e §afagted
to ro&safe{n?q;%}a@% ?r?@’ihfég \gﬁn&&%ﬁ@w@l&hno@h jeétiulsbd }or?stnteh The residue
nt hesi zer : [ uses sin - reso r
was HPCY LS AP YR DR 1 Say R g ygo0s ot
hydrdg%ﬁ B mak Bblutiby asderictdoier elagnEsiopesuiiats. §e fsoventdga50
can be achi eved, and, pressyres qf ;ﬁ) gqg "i'g) bar can
remoie pesgsetcesicssy e e v Puies aaliT e or ¢ i o
chrorR&tBE6RPRPON silica gél, Blulhg Akl adniRive Of pént&ey end ethpharstate
breparative H{E’tﬁ purifi cqa]tl ons IWerﬁ g??{l ed out using
(19:1dypolyrae)o gffprdifleconpopd ai g YelPW O (& i onary phase
in colums 10 cmin length and 2 cminternal dianeter.
The nobil e phase us ] r e itrile,a
H N ED ot A 2B et 0a ar o) 040 B 970 107 EP el 4P
Hz, 251 6155\t PHR 71000k 6,249, PR5 1A, TH),PRTO (d, ut B4at] 1Hy.pi cal

gradients of 40 to 90 % organic nodifier ranped up
over 30 to 40 mnutes. Fractions containing the

erovpadbbac oM PR b AR Vi
acid &gl ddiér r emai ni ng

A mixture of (6-fluoro-2-methylindolizin-1-yl)acetic acid ethyl ester (0.10 g) and
toluene (20 mL) was treated with 2,4-dichlorobenzenesulfonyl chloride (0.16 g) and
aluminium chloride (0.010 g) and the resulting mixture was heated at reflux for 24
hours. The mixture was cooled to room temperature, concentrated under reduced
pressure and the residue diluted with a mixture of ethy! acetate and water. The
mixture was filtered through hyflo and the organic filtrate dried over magnesium
sulfate. The solvent was removed under reduced pressure and the residue purified
by column chromatography on silica gel, eluting with a mixture of pentane and ethyl
acetate (19:1 by volume) tb afford title compdund as a light brown oil, 0.052 g.
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aqueous fraction lyophilised, to give the final
product. Exanple 1:

wQ 3e08@7496ali chl or ophenyl sul fanyl ) - 6-f | uor o- 2- NePYIGBAW6I004856

izin-1- yl]acetic acid Preparation la:
3-(5-fluoropyridin-2-yl)propionic acid ethyl ester A
H Nmkebbeﬁ aquﬁaethxwﬁg @20969%431-!)”3755@@%@?4 M8 (g, J=7.1
ydr of uran was ad ﬂ;ogv& 8 jo
Hz, 2lal) ﬁ{)Qt(@ere— 86 tz, n%B@s(ml Uk 6F(Pad rie- 1 58 Gy, 755
2.1 Hi,eﬁ}aﬂégéd 'Jphsﬁ}’bm%ﬁﬁ') nedPald, adi a2 HA 3Hp g) and
tol uene at roomtenperature. The resulting
m xture was stl rred at roomtenperature for 24 hours
{ ) el &2-rRetd§iTdoRzin-ibglacetic
Prepé%ndﬁ%m%mgﬁﬁ%@myﬁﬁh‘@hyl acetate, §fl I t%a"r]e?ﬂ ]
acid t hrough hyflo and the filtrate washed w th saturated
aqueous sodi um chl oride sol ution and dri ed over
magnesi um sul fate. The sol vent was renpved g
A mixtusel @ ol 2p4~de§l9r®hanﬂswli@@ylo ésfluet%%nﬁtw'inéa“m T dpeRils acid
ethyl 8%\6["@?(% ﬁ'c')ll (2.8#19%%as tﬂi_a‘#éd {vah Wid A auBbXd kthiem

acet ate : volune) to a rd
hydrowldew@lu&l@wpaqmﬁ @§U§ngmnﬂw VA St'r@e' ragqn Nm%fe Igy%

' hoursd Tﬂi%?fﬁx’cme wals C'on%eﬂrtrﬁéd uﬁb’@r reauae'_éi drbssu}e -dllﬁte‘bl With wate) and

acidifipddyy tb@ gdd|’go&of41 aM gqqe?qg hy@pq}:hlovc ggld( '(ljlfne mjxtureglvzg? 8 4
extra%% vxﬂthbd-lch%r%eﬁﬁne 4nd e &rﬁBinedéﬁtrao’is & @p@feﬁltnha@jheéibm

uor o- 2- net hyl i ndol i zi n- ace&_hc acid eth

sulfateangitheselysat igmovrd wides 1989 5 0 FoguH WS é‘ﬂﬁ‘f@d
by préﬁérgtl\fet raYérs€hate (—ibgcg)sn@{@gl%@@h@ BVérVSd BN dﬂa);e’@hltnle

roomtenperature was tre uti
in water 7@ Holgr Bplar orasme Pedifian tFford title Q?WRPW(? ?%a(‘"s‘fﬁe Fey
0.03 %@d the resulting m xture heated at reflux for 24
ours and then left to stand at roomtenperature for
60 hours. The m xture was treated with pyridine (35
H NW(C@C‘?’QI@QBB%L@ | BG0NE,KHy! 60048, heatdz atH) 6BOWx, fily,
hours, cooled to roomtenperature and then

6.90 (ishd e 1 28.6 dHizuldb 7.3%@hé sd! - Hzs 3} & -40rte THsBQQddthels

1.0, Sht gdy wi th ethyl acetate, washed with water and
saturat ed aqueous sodi um 15 hydr ogen chI oride sol ution

MS: BRU(+ue) (MP“@RFeA) R84 M) ﬂﬁ@?ﬂ”ﬁ“ﬁ'ﬂ EmeTiel Bl-vent was

Example 2: [6-fluoro-3-(2-fluoro-4-methanesulfonyiphenylsulfanyl)-2-

methylindolizin-1-yl]acetic acid

Preparation 2a: 1,2-difluoro-4-methanesulfonylbenzene
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renmoved under reduced pressure and the residue
purified by colum chromatography on silica gel,

webkassionggesr t h a m xture of pentane and et hyl aPer/aBe006/004856

(19:1 by volune) to affordi#itl e conpound as a yell ow
oil, 3.7 g. 20 ITHNWR (CDCI3): d 1.25 (t, J = 7.1 Hz,

3- Chl%em&y%z%@ acﬂ;{;l g? weg aQ)@ed ébpnon\ﬂlrsé t&a(s@le.ltlén ?f 721 HZ

dlflu0(q-j4 nmt&ylgllfanylﬁqnzgpg (5. e,gé pfatalgiﬁlp@meﬂ@ane (100 mL) at room
temp&%r§fu¢@aﬁd me(‘rgéﬂﬁrﬁ)qhﬁ‘(ﬂ)fe %\His S’[lﬁ’@ I ro@nT temperature overmght The

uor o- 2- net h %/ Indolizin-1 -yl]acetic acid
mixtueswas wasiagrwdithgyaturated aqueous sodium thiosulfate solutlon and

saturdt8d %hl%e “s@aiiRY Mr& ar%ﬁ?& Saihaepexd FeAGkigd gb&y'

| uene treate
magnQS'klmcﬁL&ﬁieoF'%@H!%'ﬁ A reEeYRd Bhdesreducedpresun tcaaftprd title
BlAHTEOE Winis BLIRY 536y.(0. 010 g) and the resulting mxture
eomp M!T%eat ed af refllx for 24 hours. The ni xture was
cooled to roomtenperature, concentrated under reduced
1 r$ dg j AL i a mxture of
H NN BB SR P iR P B A 7, T e e
through hyflo and the organic filtrate dried over
a'f‘Btgih t ed under
Prep uced @%&%@gﬁg%{ggﬁ %&Hro é@ﬁéﬂ%@‘%b‘{' Ied by colum
chrorratography on silica gel, eluting with a m xture

A mixﬂl;re BF ’i‘b-adl?ﬁo?@g n’?étﬁ%en ﬁgﬁﬁﬁ«%z@ﬁ? (%8 %ﬂs\bmm%dré@%nsumde

(11 g)%'m mv@y(mlcaryzorw (BOzeL)(was gfiredat 801%2 forzq murwt%and

then {t%orﬁ lfam%gfgtn&z &\%{ﬂ%h‘? (')rhé 6ﬂ1§tu§é1w3§ dng% é{lth%vat%ﬂ_to gnl_?o
acidifigd by 1ipg additigeof cancenteated I]yd,@chlqu) ac1¢aq@tr(e@cextrgcted5wm
ethyl ce%at'é'ZThémeblﬁe@thﬁaQ:@s waredriedlover %a%né&umjéinfafe ahd the

reparati on
SOWG'['TSG(\“QV%j anﬁﬁIrQﬁL@Qﬁ@f@ﬂSg[ﬁ fTaayeside Wps erystafisag fiem oheor
[ At i re of
o aff? gl égﬁﬁg?’chl oér(ggﬁgny)(sé\%@}fg% I)-6-fluoro-2-nethylindol
i Zi n l-yl]acetic acid ethyl ester (0.052 g) and

- Ms: E& DAy olethdd B) M RSt rRakRsbh 3L RinM aqueous

[T thi um 10 hydroxi de solution and the resulting
m xture was stirred at roomtenperature for 2 hours.

The mxture was concentrated under reduced pressure,
Prepagatqi 25¢ [Gafl 4ofo-Re{ £ i obhr methanesulfonylphenylsultanyl)-2-

methylindolizin-1-yllacetic acid ethyl ester

Sulfuryl chloride (0.066 mL) was added to a mixture of bis(2-fluoro-4-
methanesulfonylbenzene)disulfide (0.39 g) and dichloroethane (5.0 mL) at 0 °C and
the resulting mixture was stirred at room temperature for 30 minutes. A solution of (6-
fluoro-2-methylindolizin-1-yl)acetic acid ethyl ester (0.15 g) in dichloroethane (5.0
mL) was added and the resulting mixture stirred at room temperature overnight. The
mixture was concentrated under reduced pressure and the residue purified by
column chromatography on silica gel, eluting with mixture of toluene,
dichloromethane and ethyl acetate (1:4:0 to 0:1:0 to 0:9:1 by volume) to afford title
compound as a yellow solid, 0.25 g.

MS: ESI (+ve) (Method B): 440 (M+H)*, Retention time 4.1 min.
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acidified by the addition of 1.0 M aqueous
hydrochloric acid. The m xture was extracted with
walr@klooesret hane and the comnbi ned extracts driBCI/GB2606/004856
magnesi um sul fate and the 98l vent renoved under
reduced pressure. The residue was purified 15 by
preparative reverse-phase HPLC using a gradi ent over
30..m put of tonitrile in ter (70 9% 10,95 % of
R A R R R A T e
meth@imdolkin-@-ydéstig.acltH NVR (CDCI3) : d 2.35 (s, 3H), 3.80
(s, 2H), 6.00 (d, J =8.5 Hz, 1H), 6.80 (m 1H), 20
6.90 (dd, J = 2.1, 85 Hz, 1H), 7.35 (d, J = 1.9 Hz,
A mixddle,of T6-thibré+43r-(2Xidpro-8-nth4rikdulfdnyiphen@isultandl)2zmethilinddiBn-

1-yl]a%f;s{i1c§ &éré %@g%gérgE;%S@) te rg’lﬁyo(rc'%"l;'r_%)in+(3.dQ %L?Qrtlé ) I\‘h 'a%e&f’s‘ 0
lithiurh Gy oxizieoBHibR (3.0 uelr) avad- stiereliam escunh feomeratbesnipt S btiesnThy
tetra@é?roﬁrx‘%tnwgsl A90LL4 l'Jrqdelr'rgcljnlc%%eptréscsu?ecérgd #2 pIE[ SRAL QR
adjusled2todi by theradddionet swdhara Widyadmygdnphaspheat-. Thé oesaftimgoxyben

e G5 S R PR DG A28, 501

di chl oronet hane (100 m _) at roomtenperature and the

‘NGRSl A i Al s S euTh bS] B S. 8

Hz, 18, UR00 tm stih, 1i36t(Hd,albtl f8aBeS ldnl| 1H)i BF0 daid] Jsab.6r 88ddiz, 1H),

0 [ r ar, sglyution and then
7.85 @lggﬁuﬁg’ighg%&glﬁ@gi‘?aggﬁﬁgzsﬁ?)\?ent was renoved
MS: ESideve ) (@bt )p4 2 du+id) 't Bethfiom imeit0lZ2meonpound as a
white solid, 5.5 g. 1HNWR (CDCI3): d 3.05 (s, 3H),
7.40 (m 1H), 7.75-7.85 (m 2H). Preparation 2b:
bi s(2-fl uoro-4- net hanesul f onyl benzene) di sul fi de A
| i HenVRb! 3.
Exanggl’é%é Eéé'uﬂ%ﬁ?fi"r'o gegh%ﬁ({%l@;éﬁ}fh ;{@ﬂgéwﬁgﬂwpﬁkﬁ%ﬁ%ﬁaﬁgn 5
methylindoligihIyylfasetidiapid?- one (30 m _) was stirred at 80 0OC
for 90 mnutes and then at room tenperature overnight.
The m xture was diluted with water (40 m ), acidified
by thePaddition of concentrated hydrochloric acid and
Jacted with ethyl acetate. The combined
acts were dried over magnesi um sul fate and the

Preparation 3a: 1-fluoro-4-methylsulfanyl-2-trifluoromethylbenzene

A mixture of dimethyl disulfide (2.0 mL), 4-fluoro-3-trifluoromethylphenylamine (2.0 g)
and acetonitrile (50 mL) at room temperature was treated dropwise with isopentyl
nitrite (2.0 mL) and the resulting mixture was stirred at 60 °C for 16 hours. The
mixture was cooled to room temperature, diluted with water and extracted with ethyl
acetate. The combined extracts were dried over magnesium sulfate and the solvent
was removed under reduced pressure to afford title compound, 0.67 g.
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sol vent renoved under reduced pressure. The residue

was crystallised fromtoluene to afford title conpound
w@goosemne crystals, 1.4 g. MS: ESI (+ve) (Met hpdI/BB2004/004856

11 (MtH)+, Retention tine 361 mn. Preparation 2c:

[ 6-fluoro-3-(2-fluoro-4-nethanesul f onyl phenyl sul fanyl)

H NMR-(ODEihyé pIsdqs,i 3H)N7. 15g ] agpido-Aac0dneehy! ester
Sul furyl chlori de (0 066 nmL) was added to a m xture of
bi s(2-fl uoro-4- nethanesul fony! benzene) di sul fide (0.39

Prep&)atlé\*ﬂ gbd -atidrerontianssulion-2kliusrortiifbeanshd he
resulting mxture was stirred at roomtenperature for

30 minutes. A solution of (6-
fluoro-2-nethylindolizin-1-yl)acetic acid ethyl ester

3- Chl()ﬂapb'éo)q/behfb.@iaaa (@4 gpivaaaadédpbriohyisuasa sdideoh antitdre-4-

m xture stirre mte at u
methrslwfefnybﬁt R s DAL GRR PR AHEED TR oy
temp@rra‘ﬁiré lzh{n@ tad Ebshhlﬁg hﬁ)&w@kﬂad)wrté‘dl ad?@m t@rﬁb?rﬁﬂne fotr 3 hours

hr onat 0 on s [ W m xture o
The robH e RS e AR ore e amred i e B s stsReg.
thlos@fale Qolhﬁor@a@d Qatbbété&id,ﬂ!é@hs é@dlamfdbﬁdildblsblwon‘ anp ehonctrzsl
% % Met hod B}: 449 g
over (PRSIRLBls: T o9 el MeS TomPHEHHATRbrategH Pacpsule to afor
title cOnipound,or.8g( 2- f | uor o- 4- net hanesul f onyl phenyl sul f anyl ) -

2- nmethylindolizin-1-yl]acetic acid A m xture of
[ 6-fluoro-3-(2-fluoro-4-nethanesul fonyl phenyl sul fanyl )

'H NMR- (@B & 8Alsi 3ty 7.45- (V Ul-2g 8tHZA 18] 8lo@ iyl H)e 8128 (m(, AHR5
g), tetrahydrofuran (3.0 nL) and 1.0 M aqueous lithium
hydr oxi de solution (3.0 rrL) vvas stirred at room

PrepRIGHEN 83 GHGARHoBaIRRH - et Bnes R HERE P oA §

resi due adjusted to 4 by t he addi tion of sodium
A MBS ar BB TR RUIERY 2 e B DT £ B b dodmz
hydrcsgenéhiflw& 6 BVERY desthylpyRolidm-2-3hd IR0 A6L) (\/\‘Ba.s shiHed aB8@ C for
2 hou.st ggg E&(ﬂﬂ at joom(ltergpergt%e ngrng%} 1|'-pe7r‘@|ngE% Wag dﬂutg& g\}lthgv}_%ér
washlda,mﬂnl'@thylhcg&te( gt thé agudo®s phase ddidifickH)y, th8.adBitibddf J =
conc?m}ﬁ_qléac\i ﬁ@pgﬁpp%%&q ‘I%g FTB;%G &sg (g)xtrgc%%d wﬂgu eARyl acél’tate and the
combined extracts dried over magnesium sulfate and the solvent removed under
reduced pressure. The residue was triturated with ethyl acetate to afford title
compound, 0.94 g.

Preparation 3d: [6-fluoro-3-(2-trifluoromethyl-4-methanesulfonylphenylsulfanyl)-2-
methylindolizin-1-yllacetic acid ethyl ester

Sulfuryl chloride (0.060 mL) was added to a mixture of bis(2-trifluoromethyl-4-
methanesulfonylbenzene)disulfide (0.45 g) and dichloroethane (10 mL) at 0 °C and
the resulting mixture was stirred at room temperature for 30 minutes and then at 60
°C for 4 hours. A solution of (6-fluoro-2-methylindolizin-1-yl)acetic acid ethyl ester
(0.15 g) in dichloroethane (5.0 mL) was added and the resulting mixture stirred 60 °C
overnight. The mixture was concentrated under reduced pressure and the residue
purified by column chromatography on silica gel, eluting with mixture of cyclohexane,



Exanpl e 3:
[ 6-fl uoro-3-(4-net hanesul fonyl -2-trifl uoronet hyl phenyl
wagdoBampbg - 2- net hyl i ndol i zi n-1-yl ] aceti c aci dPCT/GB2006/004856
Preparation 3a: 1-fluoro-4-fet hyl sul fanyl-2-trif
| uor onet hyl benzene A m xture of dinethyl disulfide
dichidr@mBthehg and efiylacetatd (1 #Aidf bowotDivby Mgiupiegfurtner perification by

_and acetonitri 50 ni) .a .
prepef iR eI oh BT EP b OLBRED! SR 20 rRES 8 Hfortife i
watert(Be % ®538 % sforganid modifies gasé tille exmpaungicasiCyélow siid, 0.030

hours. The m xture was cooled to roomtenperature,

9 diluted with water and extracted with ethyl acetate.
5 The conbi ned extracts were dried over magnesi um

) | fate d the | vent. S I em er reduced
MS: %ﬁé%‘ﬂr@%ﬂlﬁ)dﬁ&f 49Q O e odmﬁf?q@fﬂ@&-g_ 1H NMR
(ebcl3) @ d2.50 (s, 3H), 7.15 (m 1H), 7.40-7.50 (m
2H). Preparation 3b: 1-fluoro-4-nethanesul fonyl-2-trif
PrepardBsroB& [ b¥iliberz-¢hmehabebuifonple2-titybenmsihdplaniysufanyd-2r)
%?’ dd$d gortionqvi se to a solution of 1-fluoro-4-
meth H@q'%'uTyﬂ $RHC-2819 i £ 1 uor onet hyl benzene ( 1.3 g) in
10 di chl oronmet hane (50 m ) at roomtenperature and the

resulting mxture was stirred at roomtenperature for
The tBleltompeund hves preganed bywie rhethbe o Brepaction @dfusing [Gtfuigro-3-

washed wi th sat ur ' 1 hi :
B Ry 2 ST B 2aco ety
estersol ution and then dried over magnesi um sul fate. - The
sol vent was renoved under reduced pressure to afford
title conpound, 1.5 g. 1HNWR (CDCI3) : 6 3.1 (s, 3H),
15 'H NIRADMS0-d8):8 D28 ($13H),134p5 (B 3B, .89 (s1BH), B5Q K, Uy 8.5H)z,

Prepar at | :

140, 51008 P 1 G ST P-%8 e M Png o Bkl a0

(d, J &1 PHE] ®B20QH, 1H), 12.20 (br s, 1H).
1-fl uoro-4-net hanesul fonyl -2-trifl uoronet hyl benzene (
1.4 g), sodium hydrogensul fide (4.6 g) and

MS: ESneiby(MsthadA): dica-(RHbiye Regertiontime 1latmiti rred at 80
OC for 2 hours and then at room tenperature overnight.
The m xture was diluted with water, washed wi th ethyl
acetate and the aqueous phase acidified by the

Exaripled; (B de 8PP Sace fiape iR Ib A e iRt A TE
metiogimdohzid-eylprpienidracell over nagnesi um sul fate and the

sol vent renoved under reduced pressure. The residue

was triturated with ethyl acetate to afford title
0

20

OH
i

\N/

S\@\I(I)
S—
1]

25 ’ ©
Preparation 4a: (R)-3-(5-fluoropyridin-2-yl)-2-methylpropionic acid methyl ester

A solution of (S)-3-methoxy-2-methyl-3-oxopropylzinc bromide in tetrahydrofuran (0.5
30 M, 20 mL) was added dropwise to a mixture of 2-bromo-5-fluoropyridine (1.0 9),

tetrakis(triphenylphosphine)palladium(0), (0.14 g) and toluene (20 mL) at room

temperature. The resulting mixture was stirred at room temperature for 6. hours and
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conmpound, 0.94 g. Preparation 3d:
[6-fluoro-3-(2-trifluoronethyl-4-nethanesul f onyl phenyl

wagdoBampbg - 2- net hyl i ndol i zi n-1-yl ] aceti c aci dPE€r/lBBR006/004856

ester Sul furyl chloride (0.1860 m_) was added to a
m xture of bis(2-trifluoronethyl -

then (ERttD aneRit Feuhy ke aned dwe“rmbm ¥Re (Tthéﬁe Was édtitentrated

di chl or oet hane he r
undep{sguged PW§§UF§ﬁ“§jrt%%l rea'%d 'meﬁéw%@ Hiyre ‘??G%VEBC%?W&"@S
watePMHe nfiRidreivad fltd6d frﬁbu?h ﬁ&ﬂ!@bfemd the BRYJauic ftfatefwashed with
(6-fl uor Sfé meth [ ind K‘@gaceé) c aécld et hyl
Wateé@'?%?at?@t Aqyeop 3 senim o @?ﬁ& 1 8% AN dNReOVeded
magr¥link BEfate SitHet doR@ntivié vrBovildi Jﬁd@dre@@c&fp@‘ﬁgtnml amtthe The

m xture was concentrated under red sure and
residp BUNHER| W OIS0 ERIDEIRO SR i g S Sl g naors of
pentdrid éﬁ‘cﬁetﬁﬂ'aceté'télﬁ - By VWblueltodfibr@ tid compound, 0.87 g.
cycl ohexane, di chl oronet hane and et hyl acetate (1:4:0
to 0:19:1 by volune). Further purification by

H NMRe@ﬁ@%)' ¥ 2b€(MeJ s&-.Phassi)Hplse (aélms@ 98 ardﬂmu-l)oyeo (m,
m nut es of acetonltrlleln 50 % to 98 %

1H), BRGAHRC) madh (1832 JA €365 (3. Obhrm it Jasd & S8 o, 7.30

(at, ﬁob'gdssq-lz%ﬂl)%A , JESh o aH) (Method B): 490 (MH) +,

Retention'time 4.3 mn. Preparat|on 3e:
[ 6-fl uoro-3-(4-nmet hanesul fonyl -2-trifl uoronet hyl phenyl

Prep§|'=é|t|5ﬁ aY¥! ()2 (6 RioRy- blrﬁ@kﬁ&xnrﬂbrm A1 Wl)]oﬁfpﬁim&a@g ingbti @ster

I e conpound was prepared he net hod
Preparat|on 2d using [ 6- fluoro 3-

| I 345-
e bR EMRGSL LA e

fluorgpypidipe?- y%?@ﬁﬁy‘@%%%@dmﬁwﬁ 6 (s, 2H), 6.50 (d, J
-85 Hz, 1H), 7.10 (m 1H), 7.70 (dd. J = 5.5, 9.8
Hz, 1 7.90 8.20 (d, J =

Ms: b (i) (Mafod B: 296 (A ERetarBion gmea-7 8hing 1 v ol

(+ve) (Method A): 462 (MtH)+, Retention tine 11.1 mn.
Exanpl e 4: o
Prepgratipn ac] gs[it(msihylssifoay abenyidisifideony| phenyl sul f anyl ) - 2

- mst hyI i ndoljzin-1 -yl] propi oni ¢ acid Preparation 4a
5-fluoropyridin-2-yl)-2-methyl propi oni c ac
A mmtyfehcyfﬂ @14 methanesulfonylbenzene (32 g), sodium hydrogensulflde (64
g) and 1-methylpyrrolidin-2-one (100 mL) was stirred at 80 °C for 60 minutes and
then at room temperature for 60 minutes. The mixture was diluted with water, filtered
and the filtrate acidified by the addition of concentrated hydrochloric acid. The
resulting precipitate was collected by filtration, washed with water and dried to afford

titte compound as a white solid, 15 g.

MS: ESI (+ve) (Method B): 375 (M+H)*, Retention time 3.3 min.

Preparation 4d: (R)-2-[6-fluoro-3-(4-methanesulfonylphenylsulfanyl)-2-
methylindolizin-1-yllpropionic acid methyl ester

The title compound was prepared by the method of Preparation 2¢ using (R)-3-(5-
fluoropyridin-2-yl)-2-methylpropionic acid methyl ester and bis[4-
(methylsulfonyl)phenyl]disulfide.
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A solution of (S)-3-nethoxy-2-nethyl-3-oxopropyl zi nc

brom de in tetrahydrofuran (0.5 M 20 nL) was added
wolc@pnrees t 0 a m xture of 2-brono-5-fl uoropyr i BPCTEBLE®6/004856

.0 g), tetrakis(triphenyl pi®sphi ne)pal | adi un(0), (0.14

g) and toluene (20 nL) at roomtenperature. The

resulting mxture was stirred at roomtenperature for

) our Q@ st.and at enperature

MS: F&’)ETY]‘?)BM%% :@ ﬁ#i{“@ﬁ@vﬁ @9@%‘? rg‘gﬂ]@fﬁ] under. - r educed
pressure and 't he reS| due diluted with a m'xture of

acet at e and ter. The m xture |[tered

Prep&rﬁi*%h@% (Ryeilefluere-3 -ms%’*aﬁﬁl&fof‘v'PF?'M iw%d Wit h

methmbgﬁz|@ﬁlq,c]§@bmqﬁtﬁﬁh aqueous sodi um chl ori de sol ution
and then dried over magnesi um sul fate. The sol vent was
renoved under reduced pressure and the residue

The R bmﬁsgn@wﬁgg érﬂ%cxﬁw %‘?ﬁé’t%@@hﬁreeara%bh '18%39@ (Rr-216

e of pentane an ace

ﬂuoroe@(é?crr@;hamsuifmylph@mdwliaml)ﬁrmetéyhf@ﬁb@nuﬁd/l]%mmm@ac'dH

cbCl3): d 1.20 (d, J = 7.0 Hz, 3H), 2.85 (dd, J =

methgwg‘érls 7 Hz, 1H), 3.00 (m 1H), 3.20 (dd, J = 7.8,
13.7 Hz, 1H), 365(s 3H), 7.15 (dd, J = 4.4, 8.5 Hz,

1 J 219

HN@E)(CPS@%PWD 1.0 573 1376 3?’4)52 5%(5 5H), 3.80 40 3H; 49070, % <

7.1 Hzf 1id)o 6SB0-(met1hiy,| 6.9, iJz &ﬁquy@bIb ORPDede J -8, JétHay1H),

t,erg h I nd was prepared by the nmethod of

770 B 4L 41 2 ERARRERID 370!

MS: E$Iu&w©)r1MertfmdA)2498 yM2H)reRatenpernine e @il d met hyl
ester. Ms: ESI (+ve) (Method B): 236 (M+H)+, Retention
time 3.7 mn. Preparation 4c:
bi s[ 4- (et hyl sul fonyl ) phenyl ] di sul fide A m xture of

. - 4) in-1-

O N A b A i

yl]acetioecm ) was stirred at 80 0C for 60 mi nutes and then
at roomtenperature for 60 mnutes. The m xture was
diluted with water, filtered and the filtrate
acidifyed by the addition of concentrated hydrochloric

e's e resulting precipitate was coll ected by

atron, washed with water and dried to afford

¥ corrpound as a white solid, 15 g. Ms: ESI (+ve)

) : 0375 (MtH) +, Retention tine 3.3 mn.
(ft)-2- fd uor o- 3- (4- met hanesui f onyl phenyl sul fanyl ) -2

Preparation 5a: 1-ethylsulfanyl-4-fluorobenzene

A mixture of diethyl disulfide (11 mL), 4-fluorophenylamine (5.0 g) and
dichloromethane (50 mL) at room temperature was treated dropwise with tert-butyl
nitrite (7.7 mL) and the resulting mixture stirred at 50 °C for 56 minutes and then at
room temperature for 3 hours. The mixture was washed with water and 1.0 M
aqueous hydrochloric acid and then dried over magnesium sulfate. The solvent was
removed under reduced pressure and the residue purified by column
chromatography on silica gel, eluting with cyclohexane to afford title compound, 3.5

g.
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nmet hyl i ndol i zi n-1-yl ] propionic acid nethyl ester The
title conpound was prepared by the nethod of

wee@par#sé on 2c using (R)-3-(5- PCT/GB2006/004836

fl uoropyridin-2-yl)-2-nethybpropionic acid nethyl
ester. and bis[4- (nmethylsulfonyl)phenyl]disulfide.Ms:
'H Nl\lﬁ$l(ct>@¥3¢)6 (bEtthod 78 HzAR), )96ty +) =Re3 BAL2HYN7I00ME, 2HY,
Preparation 4e:
7.35 ((f) 2’09 2-[ 6-f1 uor o- 3- (4- met hanesul f onyl phenyl sul fanyl ) -
2- 1 5 methyli ndoI|Z| n-1-yl]propionic acid The title
by the nethod of Preparation 1d

Prepqggt;q;ggt?%)-e/\@grpéulf nyl 4-fluorobenzene

fl uoro- 3- (4- met hanesul f onyl phenyl sul fanyl ) - 2- et hyl i nd
A son{t@mfgyeth?fla& Brabi- ﬁ@érggé‘n%'ege Bhay! Eéﬁlgé)niegh%rg BeL) a
room %@@erﬁﬁjre %,treéte@%ﬂm ch'lorop@rokyb&nzomold @3 (8@ érﬁﬂ thbH)
resultg[\g)mlxgpre @va(sétlrrgd at rgor@ t;;%pe@q’re Q&gmgr{t.‘ﬂ' he_qujxturwasES
washéd‘WﬂD) séM?étB@@qﬁéous‘k@alumd@el’%rﬁmat@ Bolutio dkied4vei n.

magnES U MR SO TIPS IFRl Y ATPERIR 2R A

‘ compbged,iZ39: 1- yl]acetic acid Preparation 5a:

1-ethyl sul fanyl -4-f | uorobenzene A m xture of diethyl

disulfide ( 1 1 nL), 4-fluorophenylamne (5.0 g) and
'H NMR (BVED-abp et TtaRe) £ 73 1)318L 3.8090) J TRERALAH) €7 68 m. 2H

tréated drgpwg@wthte/thgutquﬁ}trlte(ZHI) % )
8.00 ¢gheHesul ting mixture stirred at 50 OC for 5 mnutes

and then at roomterrperature for 3 hours. The m xture

was washed with water and 1. 0 M aqueous hydrochloric

PrepaggtiQn %‘hd"%ﬁ@ﬁ‘%??@@”ﬂ%‘?z%ﬁwﬁ%ﬂ i4fn sul fate. The

sol vent was renoved under reduced pressure and the

resi due purifjed béycolunn 30 chrona

0
A mingip of dralkanaslgruht HyePBREIERRA! ELDInFedT roprdaenouiide (44
g) an& Qfmé’cwggr@hcﬁw -gbhe nﬁL@D@egétrrreﬁ a18@5C(fbr 2 fodrs &nd tihenh at

J 3 Hz, 2
room te|_r|21perature oglgrmght The mixture wagbdlluted wﬁhQNater Washed with ethyl

" acetate and the agueous phase acidified by the addition of 1.0 M aqueous

hydrochloric acid. The mixture was extracted with ethyl acetate and the combined
extracts dried over magnesium sulfate and the solvent removed under reduced
pressure to afford title compound, 0.80 g.

'H NMR (DMSO-d6): & 1.10 (, J = 7.4 Hz, 6H), 3.30 (q, J = 7.4 Hz, 4H), 7.80-7.90
(m, 8H).

Preparation 5d: [3-(4-ethanesulfonylphenylsulfanyl)-6-fluoro-2-methylindolizin-1-
yllacetic acid ethyl ester

The title compound was prepared by the method of Preparation 2¢ using (6-fluoro-2-
methylindolizin-1-yl)acetic acid ethyl ester and bis(4-ethanesulfonylbenzene)disulfide.

MS: ESI (+ve) (Method B): 436 (M+H)*, Retention time 4.1 min.
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7.35 (m 2H). Preparation 5b:

1- et hanesul fonyl - 4-f 1l uor obenzene A sol ution of
wa2@Blyd9swl f anyl - 4-f | uorobenzene (3.5 g) in  PCT/GB2006/004856

di chl oronet hane (20 m _) atlroom tenperature was

treated with 3-chl oroperoxybenzoic acid (6.0 g) and

Preparhiony @@dB«ﬂﬁgwameawlmnwlpmlmfanyl)eﬁrﬂa@rOr%mﬁthyén«%énzmhr e

aceqM%rm ght. The m xture was washed with saturated

aqueous sodi um hydrogen carbonate solution, dried over

magnesi um sul fate and the sol vent renoved under

A solﬂ&%ﬁ%%é%@g'%)ﬁgétgfoﬁﬂlﬁ?@érzﬂuﬁﬁwj—é/—ﬂ;fl%@ﬁ\%&ﬁmn%o r% (5191 aﬂel?,lftlc

acid ethyl e8tari£0.121g) jn teiralydrofiurapH$,0 ralpgag gatediwith HWDQth on
ithiur fiya R4 B@ﬁﬂjggefggf)&g ggagéﬁ@ﬁ)ewﬂ ﬁ%ﬁmﬁerm# e

hanesul T o nzene
roomtigrdpergne éorf i leur (Bheamiyjura mas Bcigificghdyghe adﬂlitldn at 2 (bMe
t t
aquops (cfooHontBRid exdrbatn i BhyEredle dho e banBly s
concew;tmed/\m@r redupshsessmia. rT hetresitiueawas Rudiesiy praearativeeous
f

roverf ARG EC Vel dthalipf ArLichBReH waidh 10 a8 Epmeound
asa@teaylsolat@&aca; and the conbined extracts dried over

magnesi um sul fate and the sol vent renoved under

reduced pressure to afford title conpound, 0.80 g. 1H

"H NMRRCDBRBD-&6)15 (idJ & 79 Het 3H] 2:307s 4314z 3. 1H), J 3. 739 Hzg2HY
9 t
3.75 F’BZE{g é_%jn(anes 'ongp’ e%y#@%l%_?{{/'ﬁﬁ- @P?ﬁ)’:\ 7'.'RP(d,59 =8.7Hz,

2H), 8.a401(dd, 21=rr§1’1h§141 hzJdH)zi n-1 - yl]acetic acid ethyl ester
. { +p . : t hod of
s: B LORITRERR IS (ISR PRERRIGRYRY 10EmifE
nmet hyl i ndol i zi n- 1- yI )aceti c acid ethyl ester and
bi s( 4- et hanesul f onyl benzene) di sul fide. MsS: ESI (+ve)
(Method B): 436 (MtH)+, Retention tine 4.1
Exampla 6pf SRrfGfluorp-8¢4-methanesulfonylphenylsulfanyl)-2-

meth&ﬁ ?éﬁ,ﬁﬁhaﬂf&gH&ﬁgg&Iaenyl sul fanyl ) - 6-fl uor o- 2- met hyl i

acetic acid

Preparation 6a: (S)-3-(5-fluoropyridin-2-yl)-2-methylpropionic acid methyl ester

Thé title corhpound was prepared by the method of Preparation 4a using (R)-3-
methoxy-2-methyl-3-oxopropylzinc bromide and 2-bromo-5-fluoropyridine.

MS: ESI (+ve) (Method B): 198 (M+H)*, Retention time 2.6 min.

Preparation 6b: (S)-2-(6-fluoro-2-methylindolizin-1-yl)propionic acid methyl ester
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A sol ution of
[ 3- (4- et hanesul f onyl phenyl sul fanyl ) -6-fl uor o- 2- et hyl i

WoaBi0z4966 1-yl Jacetic 5 acid ethyl ester (0.14PQ)/GBR006/004856

tetrahydrofuran (6.0 m ) s treated with a solution
of lithium hydroxide (0.040 g) in water (6.0 ml_) and

The tttl@ecdrmsaurﬁl Wgs prophtEbyERe ﬁ\btﬂoﬁﬁﬁf%ga%ﬂﬁ? ﬂ@%@%&riﬁ(&
Wwas K ac 1Tl € Yy e a I T1 0N
ﬂuoro@ﬁ'”‘i’”@ M-éa"fé@ﬁer%?alc&&m BEfhY! %sg extracted with

et hyl acetate and the conbi ned extracts concentrat ed
der ce, pr re...rThe residue urified by

MS: #\éf,‘i‘é‘?)a&de\[&?dl%: 53@@\43'31 'H%@@t'?[ﬁm? L‘?\gﬂ'ﬁﬁP a gradi ent of
acetonitrile in water to afford title conmpound as a

2 =
Prep%g’goqr_lﬁc ?§L§ -[6- gug'go méﬂ)awggjlf%cqglaer?ylﬁuﬂaqylégw 2H)

meth@mﬁEhzﬂﬁiﬂ yﬂbﬁoplcﬁncﬁ&:lcﬂ ﬁ‘ie’th’kli‘%s:ter7 00 (d, J = 8.7 Hz, 2H),
55 (m 1H). 7.70 (d, J = 8.7 Hz, 15 2H), 8.10 (dd, J
= 2.1, 5.4 H, 1H) MB: ESI (+ve) (Method A): 435

The tﬁlMtthouR@h@@tprmréd BsethJeGné’mm Bf Pleparaiibs 28 using (S)-2-(6-

foorS, 3 PO IATGI TDPAD BT 4] DETSHF RO B par at 1 o 6a-

(metr(yﬁ).lﬁ&'ny(lﬁahéhyd}mi@ﬁwél di n- 2- yl) 2- et hyl propi onic acid
nmet hyl ester 25 The title conpound was prepared by the
net hod of Preparation 4a using (R)Snethoxy-

MS: ESINeidy(MedaaxByp 12 YWZH) CRbleatidriitmansd min.
2- brono-5-fluoropyridine. Ms: ESI (+ve) (Method B):
198 (MtH)+, Retention tine 2.6 mn. 30 Preparation 6b:

Prepdralior26d: & Sf-RUesiaod-3vet-iigtHandsllionyiphdnydyiiangipi2eni ¢ aci d
e S BeB AT GATRIAR (5. 21720 > (he
fluoropyridin-2-yl)-2-nmethyl propionic acid nethyl
A miﬁgr%f?rf @)@@Lﬁ-ﬁ%rg—%&\ﬁ%%%\g/gé{]qﬂgﬁy?%@e_n%%%Ifé%)tg-ﬁetﬁﬁltn cr}ﬁzlincz P
yl]probﬁwhm?acﬁ(ﬁ rrielthyd esteB(C(ZB g)shieﬂmuhbonw gt hpl M abbeougl lithidm
hydroxndIe % lldtlr(])g !3' 2 l[l) wasy st]rperdoé? 68'3b90ra§ hours Hw]é{ szrteev(/as
concentrated under reduced pressure, diluted with water and washed with
dichloromethane. The aqueous phase was acidified by the addition of glacial acetic
acid, extracted with dichloromethane and the combined extracts dried over
magnesium sulfate. The solvent was removed under reduced pressure and the
residue purified by preparative reverse-phase HPLC using a gradient over 30
minutes of acetonitrile in water (50 % to 98 % of organic modifier) to afford title
compound as a pale green solid, 0.17 g.

"H NMR (CDCls): & 1.60 (d, J = 7.4 Hz, 3H), 2.35 (s, 3H), 3.00 (s, 3H), 4.05 (q, J =
7.4 Hz, 1H), 6.75 (m, 1H), 6.90 (d, J = 8.6 Hz, 2H), 7.50 (dd, J = 5.3, 9.7 Hz; 1H),
7.70 (d, J = 8.6 Hz, 2H), 8.80 (dd, J = 2.0, 4.5 Hz, 1H).

MS: ESI (+ve) (Method A): 408 (M+H)*, Retention time 10.6 min.

' Example 7: ethanesulfonylaminobenzenesulfonyl)-6-fluoro-2-methylindolizin-1-

yl]acetic acid
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The title conpound was prepared by the nethod of
Preparation 2c using (S)-2-(6- 10
WO baoso9Re met hyl i ndol i zi n-1-yl ) propi oni ¢ aci d PEL/BBR006/004856
ester and bi s[4- (nethylsul28onyl ) phenyl]disulfide. M
ESI (+ve) (Method B): 422 (MrH)+, Retention tinme 4.0
m n. Preparati on 6d:
(S)- 8- f | uoro- 3- (4- met hanesul f onyl phenyl sul fanyl ) - 2-
lindolizin-1-ylJpropionic acid nmethyl ester A

F S) A\2o[ 6- fl uor o- 3- (4- net hanesul f onyl phenyl sul f anyl ) - 2-
me® Nyl i ndol i zi n-1- yl]propionic acid methyl ester
(0. ), methanol (10 m _) and 1.0 M aqueous |ithium
20 oxi de solution (3.0 mM ) was stirred at 65 0C
for ;8 \jpurs. The m xture was concentrated under
redudgd pressure, diluted with water and washed with
di chf of omet hane. The aqueous phase was acidified by
the addition of glacial acetic acid, extracted with
di chl or onet hane and the conbi ned extracts dried over
Preparatiore®a: wthaekhliank acidhgt-6el vent was renoved under

red . i due purified b
ethanﬁs%%@S’%I”%%%%g{//@'rsg@%ﬁpggg%'aaﬁ%seusi ngpa gr adi en%/ over

30 mnutes of acetonitrile in water (50 %to 98 % of

organi ¢ nodifie tp afford title conmpoun S al e
A solgidli rtataphdpieiediy SR plossPREng gt W &
added dfopwiise BH) solikionof Gsgmidbpheny! dibulfide (Bby) arﬂd fetiyamide ¥4.5
mL) i3 ehicorhaiineormL) s 48 ity i<fihd iy oS yhlineg o
roomtgmp&ieiure Sv& petibd of 4-hctrd), Thé.rbixtdzre waslivasMad wiEBH.q MVQ)
aqueé*'vsi%%?tgn '«?\‘g/éroﬂ'i%g sgf\d%ﬂ Jéhd 1 eet e?qnl}e'ogg p ésrgeacllglfigd B} tie a:lgo%ition
of 1.ceMbeapesud hyanydioricrauiteaze thes wifractgd With-etthyl acetai. iee hy| |
comb@?oa%érégﬁ'sflv%eﬁ% lglrigi Ig}tsérfrﬂgé:r'}?%ﬂn? B35 b4 sdiflent removed under
reduceidnaesssig focafidratitienogheoyrddissaivhiaegblidp Byl ] ami de A

sol ution of ethanesuifonyl chloride ( 1.9 nL) in

di chl oronet hane (5.0 m _) was added dropwi se to a
'H NGB (DMSO+def: 84t tBritnbpTeniik, @Hi)s 8110i(de) €Z.0Hg,) 4N d.20 (m, 4H),

riethylamne (4.5 nL) in dichloronmethane (20 nL) at
7.45 E'ﬂffﬁ'b(,zgggbrt%@ esulting mxture was warned to
Preparation 7b: [3-(4-ethanesulfonylaminophenylisulfanyl)-6-fluoro-2-methylindolizin-
1-yllacetic acid ethyl ester

The title compound was prepared by the method of Preparation 2¢ using (6-fluoro-2-
methylindolizin-1-yl)acetic acid ethyl ester and ethanesulfonic acid [4-(4-
ethanesulfonylaminophenyldisulfanyl)phenyljamide..

'"H NMR (CDCly): 8 1.25 (t, J = 7.2 Hz, 3H), 1.35 (t, J = 7.2 Hz, 3H), 2.35 (s, 3H), 3.05
(@, J = 7.2 Hz, 2H), 8.75 (s, 2H), 4.15 (q, J = 7.2 Hz, 2H), 6.25 (s, 1H), 6.75 (m, 1H),
6.80 (d, J = 8.7 Hz, 2H), 7.05 (d, J = 8.7 Hz, 2H), 7.40 (dd, J = 5.1, 9.8 Hz, 1H), 8.1
(dd, J = 2.1, 5.1 Hz, 1H).
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roomtenperature over a period of 4 hours. The m xture
was washed with 1.0 M aqueous sodi um hydr oxi de

wa@eloa7ene and t he agueous phase acidified by tPeT/GB2006/004856

addition of 1.0 M aqueous Bydrochloric acid and then
extracted with ethyl acetate. The conbi ned extracts

PrepWﬁitEmdﬁd @(Mﬁéne@mmﬁ%ﬂnﬂﬁb%z&aé@weﬁg) -89LYRS. renoved
der reduced pressure to afford title corrpound as a

met%ﬂ@%ll%? -ydacedc geig mejhyl giir (DMVBO-d6): d 1.15 (t, J =
74Hz 6H) 310(q, J = 7.4 H, 4H) 1720(m 4H) |
tl
A miFiEs at By AR By EVAGRB AU Ryesu B9 280F hiindelizn e
yl]acbhy bblﬂ @@r‘nyl éét@r (0lo3olg) @@ﬁlb%p@%)@b@ﬁi@)\’é acﬁ§ (®690 5 pB{a"sélﬁm

a of Preparation
Carb@(ﬁtﬁ éO 082 o a'aﬁi @Bgﬂan%’fmtlrwaicﬁhrwﬁ lemperpheeiar @ hasrs The
mixtftk Ms SHcBhtrA8d uRldh %Hiﬁ:%fp%ﬁsﬁr@@'ﬂgteﬁ %itﬁ‘bvater a éj extracted

et hanesul fonyr am nophenyl di sul f any henx
with gmod' hgpe.:Thg Cj;n@g]e(jtextrgctg were. V\;q§ e wjtf sgtu%eg gqugpus
sodu]m Zhideide %b\htloﬁ dAed bSer rﬁé’@nesﬁm@ 3uifle l&_lé;‘d fhe@cﬁvéﬂ% ren%@evd

undeg VQ@C%ﬁprqﬁﬁ}"efeaéfefd(%'e QP”*PO@”?' Hz, 2H), 7. 05 (d J =
8.7 Hz, 2H), 7.40 (dd, J:51,98Hz 1H), 8.1 (dd,
Preparation 7c:

MS: %§':(*22Veiﬂmg"ﬁé‘§ gﬁf"@é@"&ﬁﬂ) n&I5&8TEIORAINA $-8MYN) - 6- f | uor o- 2~

met hyl i ndol i zin-1-yl Jacetic acid nmethyl ester A

m xt ure of . o
Preppration. ¢k RRRBEHPRART RRPeRASRERYTAYD aliHpry-2anethyiideiznte
yijactiyhéigdol i zin-1- yl]acetic acid ethyl ester (0.030 g),

3- chl oroper oxybenzoic acid (0.090 g), potassium

carbonate (0.092 g) and nethanol was stirred at room

The ﬁtﬁg&lﬁﬁm%ﬂdﬁ/vafﬁreﬁarb@ By $he Fﬁ'@fhd@ deé;%rm Wﬁﬁﬁ@{c{-@ﬂ- ed
n edau re
etha g Gy B D e R B SeDY Sl e et eI agPestio asid gthyl

estenver e washed wi th saturated aqueous sodi um chl ori de
solution, dried over magnesi um sul fate and t he sol vent
renoved under reduced pressure to afford title

MS: Esnpwem MethvEd AESB5 (i)', Bbdriiod s 9.468n( MHH) +,

MS: ESLg iﬁﬁ?"bﬂ@?érﬁ5§6@‘%ﬁ}er‘f@§ E%I'Pg&b%%g'?'l"uoro 2-met hyl i

ndolizin-1 -

Example 8: [7-chloro-6-fluoro-3~(4-methanesuIfonylphenylsuIfanyl)—2-
methylindolizin-1-yljacetic acid

Preparation 8a: [7-chloro-6-fluoro-3-(4-methanesulfonylphenylsulfanyl)-2-
methylindolizin-1-yfjacetic acid ethy! ester
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yl]Jacetic acid The title conpound was prepared by the
nmet hod of Preparation 1d using [ 3-(4-
wetdvane®es f onyl am nobenzenesul fonyl ) - 6-f PCT/GB2006/004856
| uoro-2-nmethylindolizin-1 2§l]acetic acid ethyl ester.
M5: ESI (+ve) (Method A): 455 (M+H)+, Retention tine
9.1 mn. M5 ESI (+ve) (l\/bthod B) 455 ( M+H) +,

i
Sulf@?i&ﬂfﬁdén(o 46‘1%{']3”&3 @c%gt esui yI phenyl sul f anyl)
(methylsulfpryhphemddisulfide (16 g) gnatérchlorcamttiarm @panitatarfCiaid the
resu[tn?ug%ki@x?é’rvg é iy & fff%lr 19 eﬁilxntgg gle%l %ﬁ*ﬂ&% ltgmubér%m{e Jor

olizin-
90 miryytes. %sqﬂuvqn Ofdﬁiflumioc%n”(e@]ymdwﬂzm)vwmwd deid atioyl @ster (1.0

m'Hnd?ﬁé’rB@th%e@ Lrﬁﬂ) JiﬁHbEH) NS n_%llﬂ&?& g%fxt%yd' lrJrlglfc:il g{qpén

OfOﬂEt ane
temneé%turet *P\rﬁjmﬁhtxfr be gixtare was dilubat with Glcﬁlﬁrdrmthérﬁb ammsatefated

s SO o T ETENS B 18 O et
with wetel agdispiuraiet @gugous. diyim chiodde bdlotiavedritethen QHed ovdr )
magM‘@s?urﬁ@@ﬁé‘tea’ﬂﬁe E&@er{t %Ql %rh@geﬂﬁ(éelil ,55 N 'dtrg;lrr?e%ylgegarq ??Iﬁ

enperat ure overn m Xt Ut
fes"’él'?d%‘ﬂﬁ?%hﬁ@@laﬁ@ carmn@amrapby ed stiga gely siutinglivitmahyistiueg en

cycl&%&@r@é@ﬁ@ B9l é(#e‘ta%‘ @%b g@% BB 389 %ﬁﬁg%g Ip}éﬁmz)gsgd

wat er and saturate ous S
soI ut| on and then dried over 10 magnesi um sul fate. The

vis: E8) 12B) (MEhod BRI RASHIETHHPE S35Hr e and the

s
resi due puri |ed amm ¢ rorrg] ograp y on silica
gel, eluting with a mxture of cycl ohexane and et hyl

ihWtle
PrepaFa%bg'SS K79ch10rb% ﬁ%&\@; égﬁ%ﬁ%ﬁﬂ%}f%ﬁﬁp%%% ﬁﬁr )é
methwn%ﬂi?‘ﬂdnwﬁcﬁ@ aci® nin. 15 Preparation 8b:
[ 7-chl oro- 6-fl uor o- 3- (4- net hanesul f onyl phenyl su
fanyl)-2- nethylindolizin-1-yl]acetic acid The title

The Bierhosinyndeesirepsied By Bye metiodf RoebaséticPr thasiag [7echidio-6-
fluoreLSi(AGndtif

uorf u(or e tsalﬁﬂuﬁgﬂpgﬁg%@r ;an 1)-2- Weth III'SlCliﬁllegln'l yl}acg’uc cle H ﬁthyIJ] q
eSteroI i zin-1-yl ] acetic acid et hyI

'H NMR (CDCly): & 2.30 (s, 3H), 3.00 (s, 3H), 3.75 (s, 2H), 6.90 (d, J = 8.6 Hz, 2H),
7.45 (d, J = 7.0 Hz, 1H), 7.70 (d, J = 8.6 Hz, 2H), 8.05 (d, J = 4.8 Hz, 1H).

MS: ESI (+ve) (Method A): 428 (M+H)*, Retention time 11.8 min.

MS: ESI (+ve) (Method B): 428 (M+H)*, Retention time 3.6 min.

Example 9: [3-(2-chioro-4-methanesulfonylphenylsulfanyl)-7-cyano-2-
methylindolizin-1-yl]Jacetic acid
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ester. 1H NWR (CDCI3): d 2.30 (s, 3H), 3.00 (s, 3H),
3.75 (s, 2H), 6.90 (d, J = 8.6 Hz, 2H), 7.45 (d, J =

wQ@ 20824964 H) , 7.70 (d, J = 8.6 Hz, 2H), 8. 05 (BCT/GB2006/004856
4.8 Hz, 1H). 25 MS: ESI (+2e) (Method A): 428 (M+H) +,
Retention tine 11.8 mn. MS: ESI (+ve) (Method B): 428
(MtH) +, Retention tinme 3.6 mn. Exanple 9:

[ 3-(2-chl oro-4-nmet hanesul fo %’ phe é‘@sulfanyl) 7- cyano-
Preparztio3 9archiprd-hriflupioA-methappsuiory PenZeedpr epar at i on” 9a:

2-chl oro-1-fl uoro-4- rret hanesul f onyl benzene A sol ution

of sodlumnltrltes i n water é)dl R%Vvvas added
A solutioropl/sasturo it 45 Feh ||rbwatfs(1rﬁ iy wes 2aeR roppisEoVef @
penodzl 5 thihOfed téegﬁi%ﬂff‘é‘ 8§2Llflfl6’r835 ﬂ@ﬁﬁﬁb@uﬂo phdBylghine (15 g),

concentr at drochloric acid 63 rgg er ’59090
concenﬂte)teahywommoﬂ@amqm%o B6) afd wat t1§ Jﬁﬁl Bl
was aﬁé’%"@&rﬁ@!}@%'o@ 6&%& Q:hl%i#d&l)qh srgg aﬁ@ I@@ﬁéém@t@hydrochlonc

t he esul ti
acid (36 mt.nateo ?féanedwmesulbn@@mﬁﬁ hfef%%éf)eg OFr Mg U, Elge
mxtur}é@ﬁsc&%ie%‘% rSorh Q&gbér%{m@ rfbiéogindithé hﬂ‘rra%jeﬁfwbtédwlth

ate extracte di chl or onet hane. The @P &%

dichlommethane Thercembinesexyaets Wase HEed QYRTIIRAINGSEIT§ 31“?18" ©
solverﬁ?e%ﬁ\%d ur?d@?\‘@dijcea dedsshd Pﬁﬁﬁtaﬂbﬁ@ﬁwfe&esﬂt,lé bl lcolatnnon

resi due by col unm chronato on sili g
chrometagraphy o0 silicas0ek slvtingavitiya mtwerfé g'l%d&ﬁmfﬂ“ﬁﬁ‘% 2h4

t Qitle:cofipbuhy as alwhtte

ethy! %‘Iae\?é% @ %ét%cc? bg%% o0 5%%@?)(3&?& Iltd 3. p;aug& H NI\/R)
solid,(BCZ[EZIS) d 3. 05 (s, 3I—I) 7.35 (t, J = 8.4 Hz, 1H),

7.85 (m 1H), 8.05 (dd, J = 2.2, 6.6 Hz, 1H).
Preparati on 9b:

bi s(2- chl or o- 4- met hanesul f any| be di s
I MR (S50 §10.05 (51 BED o 35 R horoe? H2nDn 4l 58&%? YR
09, 6(6 Illz ﬂ_l))[ sodi um hydrogensul fide (3.6 g) and
nmet pyr

rolidin-2-one (5.0 nL) was stirred at 80 0OC
for 90 m nutes and then at roomtenperature for 4

PrepJ}QﬁH bEE}?%J%Pé?&ﬁﬁné’fﬁ%éihlféﬂ;ﬂﬁen\ﬁeﬁé)dmtfﬂe (40 mL) and

acl y the addition of concentrated hydrochloric
aci d The resulting precipitate was col |l ected by

A mikiirbtof 8ldhfie- 1WRRAGD-iéthAhasalierdyiissrdens (RO Q), saaithm
hydrogensulfide (3.6 g) and 1-methylpyrrolidin-2-one (5.0 mL) was stirred at 80 °C for
90 minutes and then at room temperature for 4 hours. The mixture was diluted with
water (40 mL) and acidified by the addition of concentrated hydrochloric acid. The
resulting precipitate was collected by filtration, washed with water and ethanol and
then crystallised from toluene to give title compound as a white solid, 0.61 g.

'H NMR (DMSO-d6): & 3.30 (s, 6H), 7.80 (d, J = 8.3 Hz, 2H), 7.90 (dd, J = 1.5, 8.3
Hz, 2H), 8.10 (br s, 2H).
MS: ESI (+ve) (Method B): 443 (M+H)*, Retention time 3.8 min.

Preparation 9c: [3-(2-chloro-4-methanesulfonylphenylsulfanyl)-7-cyano-2-
methylindolizin-1-yllacetic acid ethyl ester
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then crystallised fromtoluene to give title conmpound

as a white solid, 0.61 g. 1H NW\R (DVsO-d6): d 3.30 (s,
W®R{)08/074980 (d, J = 8.3 Hz, 2H), 7.90 (dd, J = BRCBGB3008/004856

Hz, 2H), 8.10 (br s, 2H). ®B: ESI (+ve) (Method B):

443 (MrH)+, Retention tinme 3.8 mn. Preparation 9c:
The titla-compohnadwas Arapatdthnethelnaeihgd phitnepbrstidt aoysing T7-cyame2-
- -yl iz Ny e qcid e hyl esterThe

metnying PR R el A R Rl g oF
meth@maspioribevaerddigeliide ( 7- cyano- 2-

met hyl i ndol i zin-1-yl)acetic acid ethyl ester and

bi s(2~chl or o- 4- net hanesul f onyl benzene) di sul fide. 5
MS: BB (+&SI(Method)B) (468 (MeH)B) Ret46on( tivhep7, miRet ent i on ti ne

3.7 mn. > Preparation 9d:

[ 3- (2-chl oro- 4- net hanesul f onyl phenyl sul fanyl ) - 7- cyano-
Prepaatiore@d y3-(2rddbiioz4-methariesalfmtylphengsulfab@)-&-ayano-2 e  of

(2 chl +4- net hanesul f onyl phenyl sul f anyl ) - 7- cyano--

meth@ﬁd%rﬁ?lyﬁ%%g?iagﬁn_ 1-yl]acetic acid ethyl ester (0.027

g), 5.0 Maqueous lithium hydroxide solution (0.25

ol t .
A mire bt (4 Hiorb 3 melHhnte iy Ehoiihraiyti PSS e
methyliagolizdri- thyflacetic lagidteilyl sttr (0.027 gf, 5¢) Maigukoas khiue hydrdxide

. . id
solui 2 g e D L Y S B D o Sl G o o
tempgraturerfor)i. honhd herrgiarhire wak aisiglifigddydhé additiereof gragjalesetion

: , t

e, B340l o PP EL oS RSB LSRRND ¥y e
(6.0 migiang edhy reeirier(f 0 ovar TI3® organigtphase fvaa deed over inkgnésium

0 f i Lf.i , .
s AR BBy R Bt
revergesphaig) HPIL, using @ gradient @880 (nutespt adtdririjedin water @566
. dd ] =1 , 7.55 (dd, J =

to 95 7% g Jrhnjo ﬁ‘uo,%ﬁ'f &)d‘g aggb%'t%f,a"?°¥%?’%olé@ 1H, 8.20 (dd,

J =09 7.1 H, 1H), 8.35 (dd, J = 0.9, 1.6 Hz, 1H).
'H N%i(gﬁ%bﬁ&é)‘zfgbéd\@ 59f 295 (438, Mo s Fon el &N 90 44 16,
1H), 6.85 (dd, J = 1.6, 7.1 Hz, 1H), 7.55 (dd, J = 1.9, 8.4 Hz, 1H), 8.00 (d, J = 1.9 Hz,
1H), 8.20 (dd, J = 0.9, 7.1 Hz, 1H), 8.35 (dd, J = 0.9, 1.6 Hz, 1H).
MS: ESI (+ve) (Method A): 435 (M+H)*, Retention time 10.7 min.

Example 10: [6-cyano-3-(4-methanesulfonylbenzyl)-2-methylindolizin-1-
yllacetic acid

- OH
Za—
S N7

Preparation 10a: 3-(5-cyanopyridin-2-yl)propionic acid ethyl ester



'5

10

15

20

25

30

35

Exanpl e 10:
[ 6- cyano- 3- (4- et hanesul f onyl benzyl ) - 2- net hyl i ndol i zin

WO 1e08pt49ecet i ¢ acid 30 Preparation 10a: PCT/GB2006/004856

3- (5-cyanopyridin-2-yl)propBonic acid ethyl esterA

solution of 3-et hoxy- 3- oxopropyl zinc brom de in

tetrahydrofuran (0.5 M 60 m ) was added dropvvl se
ri od of 45 tes to a m xtur

A sollgt}/cg{gg’rgtgpwq ,qmqrp;pygzn?% (pn@de in tetrahydrofuran (O 5 M 60 mL)
was dotfetiakopdits brdrendripb @ pbimiAkesatd aeiktiie®r6- (0. 69 g) and

f t t dt
bromp@eHEGE 5.2 e I8 Tohe PYiekoSRe e ey (.69 &) o
tetraf@dl‘tﬁdrfaﬁ 20 e &t pobii temipeFaiGie! ddafe Y\éstuhln@’%l%ré waf stitred at

R asifi 2 t he ag_ﬂltl on of saturated aqueous sodi um
room S peigEe 6 aPHF o Hes Al tes B PRT (P8 Flsekasfiod

by thé Qddltubmbﬁ/éatlﬁbfe@faqué'&% Sl 'hﬁéro@éh cabbhateebofitigh 'aﬁg

g ga nesi um sul f at e_an e sol vent renoved under

extragtéd i Phdderputy! et 7 he&em@wesfexvﬁ@s WeEs dliied gyer

magn@@iumm.llfakb” QEihe SbREMYreATdVEH UhE& r88licedairbédunél MirkiBatfon of
ent ane, dichl oronet hane and ethyl acetate

the feé@f%woﬁtsn@C@O@ﬁ@ge@vlowhw%@yhngw@ q mpftere of
pentae\@mcmadnmh@emaideawﬁ Iab@wt@(d 1 -040: |35|z ogandeJs NW \b@?ﬁ‘ég@a\/e

titie C?’“Eoﬁiﬁd g%ﬁ’a%’eﬂ%"’ Pﬁﬁ‘ 7 55 (d, i 8 3 He,

7.85 (m 1H), 8 80 (s, 1FD MB: ESI (+ve) (thhod B)
; ti P t 10
H N AEDYIRA L 7o Ty adB (ke 1215 26832 (adrd 26y PH), 4.15
(m, 2|e§t7e35 @hw@@lf@ ﬂii) 3: nﬂflfmo@%'(@'mnz yl )Zprom ?2' g

est er r orropr opan- one

MS: f%f' (yve %é%immy%@@ﬁkﬁ%ﬂ%ﬁ@m%@p §N- and )

acetonltrlle (40 M ) was heated at reflux for 4 1

The m xture was cooled to roomtenperature,

PrepaleYaTL 1P i ETRrOEA BTN ARCSIERY GVt URacH eyl geteacet at e.

The conbi ned extracts were dried over magne3| um

and the s ent renoved under reduc
Ameﬁ#@@?é?% -CyRRpPY R YW%?H*? ReIdrethyl gater 63,2 abﬂuhﬁqmopropan-

2- oneqbrsagmu_woamhvhmoged ¢aBogRb (3. glataha gcé\fohﬂml@ (40 MLYBs

4to 1l:1b volurre)

ot LB T P BT R o e et

with water and extracted with ethyl acetate. The combined extracts were dried over
magnesium sulfate and the solvent removed under reduced pressure. Purification of
the residue by column chromatography on silica gel, eluting with a mixture of
dichloromethane and pentane (1:4 to 1:1 by volume) gave title compound as a yellow
solid, 0.51 g.

"H NMR (CDCly): § 1.25 (t, J = 7.1 Hz, 3H), 2.30 (s, 3H), 3.65 (s, 2H), 4.10 (q, J = 7.1
Hz, 2H), 6.65 (dd, J = 1.4, 9.3 Hz, 1H), 7.20 (m, 1H), 7.35 (dd, J = 0.9, 9.3 Hz, 1H),
8.20 (m, 1H). ‘

MS: ESI (+ve) (Method B): 443 (M+H)", Retention time 3.5 min.

Preparation 10c: [6-cyano-3-(4-methanesulfonylbenzyl)-2-methylindolizin-1-yljacetic
acid ethyl ester
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IH NWR (CDCI3) : d 1.25 (t, J 7.
3H), 3.65 (s, 2H), 4.10 (q, J 7.
wQ 2008074966 9. 3 Hz, 1H), 7.20 (m 1H)
9.3 Hz, 1H), 8.20 (m 1H). 28B: ESI (+ve) (Method B):
- 443 (MrH)+, Retention tinme 3.5 mn. Preparation 10c:
A mixhfre @ @royahol 2 niettyiiadudisinl f-pljgdelie aziglcthyPestet (Y50 gklét i zi n

B

treateRBArepwise vﬁm tgethyldianedt lSank)siolldveed/bibeifluabaedticdeid (@.4BmML)

anc 83 e5isD e Vs BT Q0 e ¢ i Spd e g ©°

températUrt woe@RfRI THe raixiute (as wutrru)mtamdz -tlicbloraesherte (19 mL)

R oy L e S T Ry

magn&stdih dultzieliTeiel sohveat Wammnﬁdxﬁédrﬂn):ler mﬂbmﬂpmeasmesaadmmmt ed

quequs, sodi um hydr o en. rbon
resiciyg, BUMIRIGNCGIITR SHP (g Rirced loon e i,
cycloh@eam@wd%tﬁﬁwéﬁtamb toe1 bg S itiores) pmaﬂfdrd gitle bgmpolndas a
aphy.on silica gel, eluting with a m xture
b'egeo?""g?/@f'g%exane and ethyl acetate (1:0 to 0:1 by
volune) to afford title conpound as a bi ege solid,
0.43 g. Ms: ESI (+ve) (Method B): 4 11 (M+H)+ |
MS: B8t @t MethodB): 313 (MdirH)", Reemiioatimer8.d ouh.
[ 6- cyano- 3- (4- net hanesul f onyl benzyl ) - 2- net hyl i ndol i zi n
-1 -yl]acetic acid The title conmpound was prepared by
Preprationa 0ttda-cybndB ¢ paraibarmsulfchyitsinay)-Rsrethidimdoldzin-1-yllacetic
(4- nmet hanesul f onyl benzyl ) -2-met hyl i ndol i zi n-1-yl ] acet
c acid ethyl ester. 1H NWR (DVMSO- d6): d 2.30 (s, 3H),
3.00 (s, 3H)13.75 (s, 2H), 4.30 (s, 2H), 6.70 (dd, J =

The tﬁleﬁdoﬁ@%n'@%@sﬁ%p%@ 959 I}{eg%\eﬂ—lr%ﬁ oi ﬁ?eﬁ%gno%@& us}r@%éﬁ?ko-s-
(4-métivahésadionyiberBd3- 2 ety lindditeinelnyljasatic acie ethyBesibh.

Exanpl e 11:

[ 3- (4-chl orobenzyl ) - 7- cyano- 2- net hyl i ndol i zi n-1-yl ] ace
H NMPC(DM$@ dB)eEbaBam @il),13.80 (s, 3H), 3.75 (s, 2H), 4.30 (s, 2H), 6.70 (dd,

_ 13, 5% EYAI9PYs4N 28 LR AR 9%sGadC) 919 8 HESHE! 7.85 (m,
3H).
MS: ESI (+ve) (Method A): 383 (M+H)*, Retention time 8.8 min.

1 Hz, 3H), 2.30 (s,
1 Hz, 2H), 6.65 (dd,

acid

Example 11: [3-(4-chlorobenzyl)-7-cyano-2-methylindolizin-1-yl]acetic acid
o}

NX OH
~ = N

SN

Cl

Preparation 11a: 3-(4-cyanopyridin-2-yl)propionic acid ethyl ester

A solution of 3-ethoxy-3-oxopropylzinc bromide in tetrahydrofuran (0.5 M, 8.0 mL)
was added dropwise to a mixture of 2-chloroisonicotinonitrile (0.50 g),

7. 35 (dd, POT/€EBR008/004856
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A solution of 3-ethoxy-3-oxopropylzinc bromde in
tetrahydrofuran (0.5 M 8.0 nL) was added dropw se to

w@200807495€ of 2-chl oroi sonicotinonitrile (0.50PCT/GB2006/004856

g),tetrakis(tri phenyl phospline)pal | adi un{0) (0.21 g)
and toluene (8.0 m _) at roomtenperature and the
tetral(ﬁﬁ“mihbh?dghmptﬁna);@alle/aﬁmfﬁm)l (orddy) ahd wOema‘@mL;tat toour s.

d

tempgiaH e iPS reR g IR bou PR A IPRE IOt nafts: e iure
was @cszblrl%ﬂ mgonntén@efatmt dillitenl Wikh ﬂthmkecaaxp.te@tje sodibm hyfdrc:gen

cO | ne extracts ver | a
carbale $HOILAYL AL I AEPtafe T DE ST il s e
driedRivet sbdiai suifatef ariditie seisérnd wanb\yeob@idelrrredufaed ms&ltssgreap hy

tin m xt ur 0 ex

Pur ot S S By S el o L BREHRN

mixtUde éflcytiohek@ndland Efﬁlyl dcevay (¢:Mpy holints) gale btld Mﬁhbeund 0.44
Retention time 2.8 min. Preparation 14b:

9 (7-cyano-2-net hyl i ndoI izin-1-yl)acetic acid ethyl
ester A mxture of 3-(4-cyanopyridin-2-yl)propionic

' I 0,/ 1-. 15 b 2-
vis: §8h645) Ngnpd e BN barasinaimd 2898 g} “ana |
acetonitrile (6.0 nL) was sealed in a flask and heated
t .11Q0 0C 18 h Th t t
ProvfigiigRr 4Py eVant 2 ne uioolAt PRSI IR BeF Pelicea "
pressure. Purification of the resi due by col um
h h I
A migprecorer BReginey R DR Al et SR A i) “pave
bronfgﬁ%dpﬁn@ﬁg@ (I‘gﬂ {g) &oﬁﬂnghydi@d\vﬁ:artﬁﬁiaté (oues gxam:t acadoriyije (6.0
enti on
mb) i BRI J5oh S YL ganie: B ot Rypisasts Bikei draonisd
to robmdempbroilatlg’ef?dﬁ ths B?ver%eﬁﬁbmd lindee rexhucpd presswes Punflcatlon
e, ne [ [
or g R g EnlE el o S 04 AP S 3 s o
cyclabekarne andlethyCidedato ljtd 2 bl deloyetg gakdstitiESImpatines) 0(2[9t=_g hod
B): 367 (MtH)+, Retention tinme 4.3 mn. 30

" MS: ESI (+ve) (Method B): 243 (M+H)*, Retention time 3.6 min.

Preparation 11c: [3-(4-chlorobenzyl)-7-cyano-2-methylindolizin-1-yl]acetic acid ethyl
ester

The title compound was prepared by the method of Preparation 10¢ using (7-cyano-
2-methylindolizin-1-yl)acetic acid ethyl ester and 4-chlorobenzaldehyde.

MS: ESI (+ve) (Method B): 367 (M+H)*, Retention time 4.3 min.
Preparation 11d: [3-(4-chlorobenzyl)-7-cyano-2-methylindolizin-1-yllacetic acid

The title compound was prepared by the method of Preparation 1d using [3-(4-
chlorobenzyl)-7-cyano-2-methylindolizin-1-yllacetic acid ethyl ester

'H NMR (CDCly): 8 2.30 (s, 3H), 3.00 (s, 3H), 3.75 (s, 2H), 4.30 (s, 2H), 6.70 (dd, J =
1.3, 9.3 Hz, 1H), 7.15 (d, J = 8.5 Hz, 2H), 7.35 (dd, J = 0.8, 9.3 Hz, 1H), 7.80 (m, 3H)
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Preparation 11d:
[ 3- (4-chl orobenzyl ) - 7- cyano- 2- net hyl i ndol i zi n-1-yl ] ace

Wo b@sacivde The title conpound was prepared by tPReT/GBRIVGMH04856

of Preparation 1d using [ 33{(4-
chl orobenzyl ) - 7- cyano- 2- et hyl i ndol i zi n- 1- yl]acetlc
MS: B8l (gveX (Mdthab AR B33 5MIH) NRRe(mIOiBy 11@ RIB0 (s, 3H),
3.00 (s, 3H), 3.75 (s, 2H), 4.30 (s, 2H), 6.70 (dd, J
:13 93Hz 1H), 7.15 (d, J = 8.5 Hz, 2H), 7.35
0.8, 9.3 Hz1 1H), 7.80 (m 3H) M5 ESI (+ve)

Exarr&%gr‘}gr EG (&a‘no-g %6 (flv*Engumﬁm-S tlme{i'.yt]) énranelt%ylmcmhzmﬂ-

yllackfic agiho- 3- ( 6- f | uor oqui nol i n-2-yl met hyl ) - 2- met hyl i ndol -
i zin-1- yl]acetic acid Preparation 12a:
[ 6- cyan-3 (6 f

nmet hyl i ndol i zi n-1-yl )acetic acid ethyl
| uor oqui nol i ne- 2- car bal dehyde. Ms: ESI
(+ve) ( %): 402 (MtH) +, Retention tine 4.0 mn.
Preparatio 2b: [6-cyano-3-(6-f
| uor oqui nol i n-2-yl nethyl)-2-nethylindolizin-1
-yl ]Jacetic acid The title conmpound was prepared by the
Prepauatlhrmd2arf[6%yanpxaee(64fbnromdinul§i Aglméhyly-armoetBylindolizin-1-yllacetic
qu|noI|n 2-yl methyl)-2-nmethylindolizin-1-yl]a
acid iyl 4t O3 hyl ester 1H NVR (DVBO.d6): d 2.25 (s,
3H), 3.80 (s, 2H), 4.65 (s, 2H), 6.80 (dd, J =

The t%!e%owgq%l%g%’aszm‘ggargs gg‘glz Téth?d%%g %ﬁa)r%tlo ﬁg L(S% 6- é)§anﬂ;)2

methylitdiolidn=1 -@)a@eti®add ldthy! a$#pr, ard &Budradyingline- g-carbagjegycﬂ&
1H), 8.30 (d, J = 8.5 Hz, 1H), 9.05 (t, J = 1.0 Hz,
1H). Ms: ESI (+ve) (Met hod A: 374 (MrH)+, Retention
MS: EBhe-vap(Method B):B02rth+#1) "1 Retandion dime 4.0 min.
[ 6-fl uoro-3-(4-net hoxyphenyl sul fanyl)-2-net hyl i ndol i zi
n-1- yl]acetic acid and
Preppratioh18b066yahardr (6-Bo(oquimetimexypeiéni-2smehalindojizin=1-yllacetic
acid rlrzt hyl i ndol i zin-1-yl ] acetic aci dPreparation 13a and
a:

[ 6-fl uoro-3-(4-nmet hoxyphenyl sul fanyl ) - 2-net hyl i ndol i zi

The Plf]t%r%dl.ﬁﬁg’&%slcpr@pégg%wﬂé m@fHoR of F1eh ration 1d us Fg [§-cyano-3-

oxypheny s any
(6-fluoroquinolin-2-ylmethyl)-2- methylmdollzm -1-yllacetic acid ethyl este

'H NMR (DMSO-d6): § 2.25 (s, 3H), 3.80 (s, 2H), 4.65 (s, 2H), 6.80 (dd, J=1.4,9.3
Hz, 1H), 7.35 (d, J = 8.5 Hz, 1H), 7.55 (dd, J = 1.0, 9.3 Hz, 1H), 7.65 (dt, J = 3.1, 8.8
Hz, 1H), 7.75 (dd, J = 2.9, 9.3 Hz, 1H), 7.95 (dd, J = 5.4, 9.3 Hz, 1H), 8.30 (d, J = 8.5
Hz, 1H), 9.05 (1, J = 1.0 Hz, 1H). ,

MS: ESI (+ve) (Method A): 374 (M+H)", Retention time 10.0 min.

Example 13 and 14: [6-fluoro-3-(4-methoxyphenylsulfanyl)-2-methylindolizin-1-
yllacetic acid and [7-chloro-6-fluoro-3-(4-methoxyphenylsulfanyl)-2-
methylindolizin-1-yljacetic acid
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met hyl i ndoli zin-1-yl]acetic acid ethyl ester The title
conpound was prepared by the nethod of Preparation 2c

W@ 2008074966 f | uor o- 2- et hyl i ndol i zi n- 1- yl ) acet i BCHGBE006/004856

et hyl ester and bis(4-nmethéXyphenyl) disulfide. Ms:
ESI (+ve) (Method B): Retention tinme 4.5 mn.
Prepara@ati on 13b and 14b:9
or o- 3- (4- met hoxypHenyl sul f anyl ) - 2- net hyl i ndol i zi
yl%acet i coagid_and ©F
ro-6-fluo Q- - (et hoxyphenyl sul f anyl') - 2- met hy

N . . { . .

F ol i,zin-1- c acid A m xture of
[6-f33- (4- et hoxsul fanyl)-2-nmet hylindoli zi
n-1-yl }e€etq c acid ethyl €5t & and

[ 7-chl or o- 6-f | uor o- 3- (4- et hoxyphenyl sul f anyl ) - 2- net hy
lindolizin-1- yl]acetic acid ethyl ester (0.35 g) and
nmet hanol (8.0 m ) was treated with 1.0 M aqueous

sodi um hydroxi de solution (2.5 m _) and the resulting

Prepaﬂhﬂﬁdﬂ& HYRb14d: [6-fl@stod- (4Krﬂ©tlﬂibiﬁjmﬁylanmtﬂrgl fzamefhyhmdtﬂﬁm 1-

re. was concent e der C
Vil acea'maﬁtde?ih e@ﬁfﬂﬁ?i -chlRep- é\ﬂ'i’%rf’f% 4de£}‘°€‘¥@“ Qéfﬁﬁ[f e
meth@ina6lizin-1308édtie e éthy Baerni xt ure was extracted with
di chl oronet hane and the conbi ned extracts were washed
with water and dried over nmagnesium sul fate. The
The tﬁl@'c\ém@buN@Waé @rapaest bmtﬂﬁrmétﬁddimﬂdrepaﬁlsulze usirg (Bkoro-2-
ye aratlv reverse
R L B O R

% of organic nodifier) to afford [6-

e BRI D i e

[ 7-chl oro-6-fl uoro-3-(4- nethoxyphenylsulfanyl) 2- et hy

Prepqyaﬁ@g%%bz I nd Jf4b )fé ]flugr%té f4 -me hoxyp enyr%uffanyY)eé me\%)ﬁl%él%n 1-

yljacdtie dcid@fdi?&hlc#e{mﬂdmXaﬂhemathmylpﬁamm;Qlﬁaﬂylm@tmy’dhyhmmhzmﬂ
93 }/J(]acetlc acidiH NV\R (CDCI3) : d 2.35 (s, 3H),
yllac '079(9 3.75 (s, 2H), 6.70-6.75 (m 3H), 6. 85
= 8.9 Hz, 2H), 7.30 (dd, J = 5.2, 9.7 Hz, ,

A mn%é(leé)ﬁ%lhor{)v ~(4- Eth%)%'éﬁr}% I?&I?&Wtﬂggtr@mdo}éﬁ {M_éc'é}lc acid

ethyl bz’eec hho tmelﬂorfol-ﬂuﬁmcoroC~B-(44mmhbhyptyepwenl§drsfl)+2-mejhy)lndollzmt- hy
i ndo n i C

et S 480 Bl DLBSTAS il L OVE BT Bhedy T

aqueblds saii)m h@dﬁﬁldec‘aoluilon (858nlﬁ|and2h§ respiting r(netture was glired at

room'i%mpélra ure §c‘>r]35 h&ﬂs. T]ne:mgdu]re Was cg)hgentrated under reduced

pressure, diluted with water and acidified by the addition of glacial acetic acid. The

1

mixture was extracted with dichloromethane and the combined extracts were washed
with water and dried over magnesium sulfate. The solvent was removed under
reduced pressure and the residue purified by preparative reverse-phase HPLC using
a gradient of acetonitrile in water (55 % to 80 % of organic modifier) to afford [6-
fluoro-3-(4-methoxyphenylsulfanyl)-2-methylindolizin-1-yljacetic acid as a pale green
solid, 0.20 g and [7-chloro-6-fluoro-3-(4-methoxyphenylsulfanyl)-2-methylindolizin-1-
yllacetic acid as a pale yellow solid, 0.006 g.

[6-fluoro-3-(4-methoxyphenylsulfanyl)-2-methylindolizin-1-yljacetic acid
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M5: ESI (+ve) (Method A): 380 (MtH)+, Retention tine
12.5 mn. 10 Exanple 15:

wQ 3e084749s©mophenyl sul fanyl ) - 6-fl uor o- 2- et hyl | PADEBRIV6D04856

-yl Jacetic acid 15 PreparatBon 15a:
[ 3- (4- bronophenyl sul f anyl ) - 6-f
'H NMBdEBCR):rie2.B5 (4, 3t0) 3.70 I(\S BH)\3.TateH), 6ad0-6.78t(y BHAS.85
t nd r nmet hod of
(0,9 FERHE o ST T 52 AT R B Y gy et PO
MS: ESit( hyé)l(mqum)n346 (MY eRetenta tmedhylmisst er and
4- br onobenzenethiol. Ms: ESI (+ve) (Method B):
Retention time 4.9 mn. Preparation 15b:
[7-ch[083-(34lubnoe’3r(7§amemdx5phefrufwlfan)® -Z-methylindolizin-1-yl]acetic acid

1H N,@gﬁ%@%%gg g’gﬁ éézb E@]Bm'\éé %,@fﬁﬁf%h'? §;$fdéﬁar§t% lq-(l)}'h Z&Igg

6.85 @Nd =188 HzsPHY 7.40 (d, J = 7.1 Hz, 1H), 8.15 (d, J = 5.1 Hz, 1H).

611 t hyl i ndol i zi n-
ws: 55y dLBTRRAT e Qv L bienicn R R Ront 5) ¢ g
2.30 (s, 3H), 3.75 (s 2H), 6.65 (d, J = 8.6 Hz, 2H),
6.75 (m 1H), 7.25 (d, J = 8.6 Hz, 2H), 7.35 (dd, J =
5.3, 9.7 Hz, 1H), 8.00 (m 1H). Ms:. ESI (+ve) (Method
Examiple 189B-(@NbtridmopheRgistiitangl)-6-fluaroiZnigtinylindolizimpll yljdéetic
[ 3- (4-cycl opr opyl sul fanoyl phenyl sul fanyl ) - 6-fl uor o- 2-
nmet hyl i ndol i zi n-1-yl Jacetic acid Preparation 16a:
4, 4' -di t hi obi shenzenesul fonic acid, disodiumsalt
Prepargd by the nethod of Smth et al. (J. Og. Chem,
9, 1484-1488). Preparation 16b:
4, 4'/- diaqhi obi sbenzenesul fonyl chloride A m xture of
Z4, i t hi obi sbenzenesul fonic acid, disodiumsalt (6.2
phosphor us oxychloride (6.2 nm _) and phosphorus
pent ride (3.1 g) was heated at reflux for 2
hour s. €8ri xt ure was cooled to roomtenperature,
diluted with dichl oronmet hane and poured into ice. The
organi ¢ phase was washed with saturated aqueous sodi um
Prepé‘rlégérﬁ’g@é‘ RXE E@ﬁ%pﬁeﬁﬂ%b‘ﬁdr@ﬂ 6- ﬂifdr@-@ AMAYIINTRIARSLHEcetic

fate and the sol vent rénove
acid ethyl ester

acid

The title compound was prepared by the method of Preparation 2¢ using (6-fluoro-2-
methylindolizin-1-yl)acetic acid ethyl ester and 4-bromobenzenethiol.

MS: ESI (+ve) (Method B): Retention time 4.9 min.

Preparation 15b: [3-(4-bromophenylsulfanyl)-6-fluoro-2-methylindolizin-1-ylJacetic
acid

The title compound was prepared by the method of Preparation 13b and 14b Using
[3-(4-bromophenylsulianyl)-6-fluoro-2-methylindolizin-1-yl]acetic acid ethyi ester.

'H NMR CDCla): 8 2.30 (s, 3H), 3.75 (s, 2H), 6.65 (d, J = 8.6 Hz, 2H), 6.75 (m, 1H),
7.25 (d, J = 8.6 Hz, 2H), 7.35 (dd, J = 5.3, 9.7 Hz, 1H), 8.00 (m, 1H).
MS: ESI (+ve) (Method A): 395 (M+H)*, Retention time 12.9 min.
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under reduced pressure. The residue was triturated

wi th cycl ohexane to afford title conpound as a |ight
wheso796é i d, 3.5 g. 1H NVR (CDCI 3): d 7.70 (nmPCHEB2006/004856

8.00 (m 4H). Preparation Bé&c:

bi s[ (cycl opropyl - 4-sul f onyl ) benzene] di sul fide A

sol ution of 4,4'-dithiobisbenzenesul fonyl chloride (

) hl oro hane dded, dr opwi se

ExanS 18013Vl S Y Rl AP RSy gy B g 6%
methylindéligm-drgljaeelic acidl 1 _) and di chl oronet hane (15 m _)

at 0 OC and the resulting mxture was stirred at room

tenperature for 2 days. The m xture was concentrated
under Peduced pressure and the residue was purified by

A %hrorratography on silica gel, eluting with a
ur & of dichl oronet hane and met hanol (1:0 to 99:1
rre) to afford title conpound as a pal e yell ow

ESI (+ve) (Method B): 457 (MtH) +,

Retes‘n 7 mn. Preparation 16d:
[ 3- (4- pr'ﬁ‘ppyl sul f amoyl phenyl sul fanyl ) - 6-f | uoro- 2-
nmet hyl i ndoI izin-1-yl]acetic acid ethyl ester > 5 The
title conpound was prepared by the met hod of

Prep%gﬁ(ﬁr? & éOAFI ﬁlﬁﬁﬁ%ﬂ)&%eégse I|()E':{%ac d drsoHrurn Rher and

bi s[ (cycl opropyl -4- sul fonyl) benzene] disul fide. 10 Ms:
Prep%?!% b&@%’g%;gﬁwa Itogﬁﬂmitg)eet %3 SHHehbh:, 1884 838, 11984141488 4- 1

[ 3- (4-cycl opr opyl sul fanoyl phenyl sul fanyl ) - 6-fl uor o- 2-
Prep%\%{g’m 6199 gﬁ%rgb%%éﬂﬂeﬂgﬁjl gﬁxlac%?gqldes The title conpound

repar reparation 1d using
[3- (4-

: I : I 1) - Gaif == i
A mofdE PSS AT RIS (RO MLl o GerPpRo RN |
oxychloriten(655mhandipl)osphorls pentachidyide £3.3@) (vas hepfed & refix(fer 2
rourg o 8 0 oo BBy g By iy,
and ppuredBN® i6e. Thegrgargc poageaduas washer With saturated agygous sodium
hydrogen carbonate solution, dried over magnesium sulfate and the solvent removed

under reduced pressure. The residue was triturated with cyclohexane to afford title
compound as a light brown solid, 3.5 g.

'H NMR (CDClg): & 7.70 (m, 4H), 8.00 (m, 4H).
Preparation 16c: bis[(cyclopropyl-4-sulfonyl)benzene]disulfide

A solution of 4,4'-dithiobisbenzenesulfonyl chloride (1.0 g) in dichloromethane (20
mL.) was added dropwise to a mixture of cyclopropylamine (0.4 mL), triethylamine
(1.6 mL) and dichloromethane (15 mL) at 0 °C and the resulting mixture was stirred
at room temperature for 2 days. The mixture was concentrated under reduced
pressure and the residue was purified by column chromatography on silica gel,

_eluting with a mixture of dichloromethane and methanol (1:0 to 99:1 by volume) to

afford title compound as a pale yellow solid, 1.1 g.
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M5: ESI (+ve) (Method A): 435 (MtH)+, Retention tine
10.8 mn. Biological Results: 25 Conpounds of the

wez@asprse above were tested in the CRTH2 Radi oPCTy&BR006/004856

Bi ndi ng assay descri bed abdé¥e; the conpounds had Ki
val ues of less than 100 nMin the binding assay. For
MS: ESidmpe)d MetrmadB)u s (M#HExBetenton time 3,7 Bin. 4, 5, 6, 7, 8,
9, 10, 11, 12, 13, 14 and 16 had Ki val ues of 27, 0.2,
0.9, 29, 0.8, 57, 47, 0.4, 2.9, 1.7, 26, 7.2, 44, 23
Preparatior01 &d: i3 4-cyqreapylswiaynoyiphenydsuifpoyih@dluatesd- general |y

methgg,ggézggg_ Mgéé{% Clidqetﬁglcé Iﬂ%l cal ci um flux functional

288 R For exanpl e, conpounds of
Exanpl es 2, 3 5 and 16 had 1C50 val ues of 6.6, 11,

The tglglcgﬁ{bgaggr a5 Py ({P%‘?@ %{h\éerhé(thgj ?f %paeaﬂoﬁ?‘a%%%u(gqluoro-z-

p consrs
meth}IBdORzi- gi) ahétmra;qamamlyl Mrfaand)hls[(o@elbpnwpvlﬁ 2- et hyl i ndol

c acid,
SUIfOT@b]ePZ r%réh)(J %ﬁﬁf fl uor o- 4- met hanesul f onyl phenyl sul f anyl)
-2-met hylindolizin-1-yl]acetic acid,

r t hyl ph I
ws: £55 L08R RS RARPY bR b4 e omet v pheny
(R -2-[6-fluoro- 3 (4- met hanesul f onyl phenyl sul fanyl ) - 2-
. i |
Prep%%g'%[‘%%??' ¥<ﬁop§ %(yllé atﬂﬁigﬁa'ﬂ ?%*aqr‘/'&r?é'ﬁ‘;? sulfanyl) 2-
methwmdbgvz'imﬂddihcathacld yl ] propionic acid, -
[ 3- (4- et hanesul f onyl phenyl sul f anyl ) - 6-f | uor o- 2- net hyI [

ndol i zin-1-yl]acetic acid,
The tisierrampouhd vag Ipsenated by Hrenpsiipg ohfrepagation 1d using [3-(4-

oroe S5 R B TUEeT 1 ol BRI et g e
ester- 2- net hyl i ndol i zin-1-yl ] acetic acid,

[ 3- (2-chl oro- 4- net hanesul f onyl phenyl sul fanyl)-7-cyano-
2-met hylindolizin-1-yl]acetic acid,

'H B (OREY: 8065 et sa Mot BEAZ5i IH)23 BB AHINAGBI(Rl %
1H), 650 3686 60 RELL 8.6 Hz, 2H), 7.35 (dd, J = 5.1, 9.7 Hz, 1H), 7.65 (d, J =
8.6 Hz, 2H), 8.00 (dd, J = 1.9, 5.1 Hz, 1H).

MS: ESI (+ve) (Method A): 435 (M+H)*, Retention time 10.8 min.

Biological Results:

Compounds of the Examples above were tested in the CRTH2 Radioligand Binding
assay described above; the compounds had Ki values of less than 100 nM in the
binding assay. For example, compounds of Examples 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,
12, 13, 14 and 16 had Ki values of 27, 0.2, 0.9, 29, 0.8, 57, 47, 0.4, 2.9, 1.7, 26, 7.2,
44, 23 and 0.6 nM, respectively. The compounds also generally had 1C5, values in
the calcium flux functional assay of less than 100 nM. For example, compounds of
Examples 2, 3, 5 and 16 had I1Cs values of 6.6, 11, 8.9 and 22 nM, respectively.
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[ 3- (4-chl or obenzyl ) -7-cyano- 2- net hyl i ndol i zi n-1
-yl ]acetic acid,
wQ 2608921966 3- (6- f 1 uor oqui nol i n- 2-yl met hyl ) - 2- nrep¢YIGBRAEOEI004856

izin-1-yl]acetic acid, 36

[ 6-fl uoro-3-(4-met hoxyphenyl sul fanyl)-2-net hyl i ndol i zi
Claim®: 1-yl ] acetic acid,

[ 7-chl or o- 6-fl uor o- 3- (4- met hoxyphenyl sul f anyl ) - 2- net hy

i ndoii zin- 1 yl]acetic

- T A S At o o
o2 BRSBTS S Cag o2

N- oxi des, hydrat es and sol vat es thereof. 2. A conpound

as u er . .10. 3 .
o e A Sl RO S Bt
acid, claimed in claim1 and a pharnmaceutically acceptable

carrier. 4. Use of a conpound as clainmed in claim1l

for the manufacture of a conposition for the treatnent
[6-fluarb-3a@thethaneduifonyle-bifladromethywehepyls aitargt)y2- nhietiarisdglizihb1 -
| Ehlnltls allergic airway syndrone, or allergic
yllace 'ﬁraﬁ'gbr onchitis. 5. Use as clainmed in claim1, for the
manuf acture of a conposition for the treatnent of

pI - | N . sea _—

2 i B lPEBrRoR TRy PR TR e BlIngo ARS8 Bispiagi
acid, A met hod of treatnent of asthma, chronic obstructive

pul nronary di sease, rhinitis, allergic airway syndrone,

or allergic rhinobronchitis, conprising adm nistering
(S)-24{®flaorpa-(4emethanésudfionylighaytsulfdnd)e2setiaylingdliaied twjpropionic
anmount of a conpound as clainmed in claiml1. 25 7. A
nmet hod of treatnent of atopic or non-atopic
dermatitis, Crohn's disease, ulcerative colitis, or

o BB PR 30E p SR AAT AT hait o , °
a conpound as clained in claiml1l. 30 8. The use or

ethang&sIg)?mglaﬁﬁncgtleﬂ%rr‘?&u'lfgn)ﬁ)né’ flL%roci r%'e%hﬁd&h%nﬂ -yl‘ﬁb%'ﬁg Eldt he

acid,

[7-chloro-6-fluoro-3-(4-methanesulfonylphenylsulfanyl)-2-methylindolizin-1-ylJacetic
acid,

[3-(2-chloro-4-methanesulfonylphenylsulfanyl)-7-cyano-2-methylindolizin-1-ylJacetic
acid,

[6-cyano-3-(4-methanesulfonylbenzyi)-2-methylindolizin-1-ylJacetic acid,

[3-(4-chlorobenzyl)-7-cyano-2-methylindolizin-1-yllacetic acid,

[6-cyano-3-(6-fluoroquinolin-2-ylmethyl)-2-methylindolizin-1-ylJacetic acid,

[6-fluoro-3-(4-methoxyphenylsulfanyl)-2-methylindolizin-1-yljacetic acid,

[7-chloro-6-fluoro-3-(4-methoxyphenylsulfanyl)-2-methylindolizin-1-yljacetic acid,
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sel ected from psoriasis, atopic and non-atopic
dermatitis Crohn's disease, ulcerative colitis, and

wo poostoadbe bowel di sease. PCT/GB2006/004856

37

[3-(4-bromophenylsulfanyl)-6-fluoro-2-methylindolizin-1-yllacetic acid,
[3-(4-cyciopropylsulfamoylphenylsulfanyl)-6-fluoro-2-methylindolizin-1-yllacetic acid,
and salts, N-oxides, hydrates and solvates thereof.

2. A compound as claimed in claim 1 for use in therapy.

3. A pharmaceutical composition comprising a compound as claimed in claim 1
and a pharmaceutically acceptable carrier.

4. Use of a compound as claimed in claim 1 for the manufacture of a
composition for the treatment of asthma, chronic obstructive pulmonary disease,
rhinitis, allergic airway syndrome, or allergic rhinobronchitis.

5. Use as claimed in claim 1, for the manufacture of a composition for the
treatment of atopic or non-atopic dermatitis, Crohn’s disease, ulcerative colitis, or
irritable bowel disease. '

6. A method of treatment of asthma, chronic obstructive pulmonar‘y disease,
rhinitis, allergic airway syndrome, or allergic rhinobronchitis, comprising administering
to a patient suffering such disease an effective amount of a compound as claimed in
claim 1.

7. A method of treatment of atopic or non-atopic dermatitis, Crohn’s disease,
ulcerative colitis, or irritable bowel disease, comprising administering to a patient
suffering such disease an effective amount of a compound as claimed in claim 1.

8. The use or method as claimed in any of claims 4 to 7, wherein the condition is
selected from psoriasis, atopic and non-atopic dermatitis Crohn’s disease, ulcerative
colitis, and irritable bowel disease.



