WD 03/ 062200 PCT/ CA03/00084 TITLE OF THE | NVENTI ON FLUORO SUBSTI TUTED
CYCLOALKANO NDOLES, COWPCSI TI ONS CONTAI NI NG SUCH COVPOUNDS AND METHODS OF
TREATMENTWOS3BARKIGROUND OF THE | NVENTI ON The present i nvemCraaomsebmtes to
conpounds and net hods for treating prostaglandin nediated di seases, and
certain pharnmaceutical conpositions thereof. Mre particularly, the
conpounds of the invention are structurally different from steroids,

anti hi stam nes or adrenergi c agoni sts, and are antagoni sts of the nasal and
10 pul monary congestion effects of D-type prostaglandins. Two review

articles descrriie B b THRINCERTIGRt I on and therapeutic relevance of the

prostanoid re t commopnl y used sel ective agonists
and ant agoni sf@‘%(%fz@oggﬁgﬁﬁsvﬁépéy @@3@%@8&9 STREMBESITIONS

Appl i cati ons, CONTAINBIGBIIGH@OMPBUNDS ANDMNEHOISIOF TREAUMENTESS, New
York, 15 1996, chap. 14, 137-154 and Journal of Lipid Mediators and Cell
Signalling, 1996, 14, 83-87. An article fromT. Tsuri et al. published in

1997 in Jodr ndb ACKGROOUNDNQF THERBWYENTYONvol 40, pp. 3504-3507 states that
"PGD2 is considered to i i [ Jn variou | l.ergi c.
di seases such allergic ?ﬁ}e?ﬁ}%%egp ﬁ&%@%ﬁ({easegﬁ%?mgﬂrgfﬁpg meilb(ﬁjs Sﬁrct?“f@i“gi S
and atopi ¢ derpfeaglindin mogiaged diseasss| 3nd certatrphiavhecepticlispapokitiond thateof.i n 20
Sci ence (2000)MortShitediaty! thed@apolRBoridhvasidiel 'E'gtrgc @%g gﬁ‘ﬁér@t% "
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allergic asthma.,. iti.on, patents such as

n_add
prost agl andi n Sgﬁ?‘gﬁd‘ﬁf‘g’&amﬁ‘? P LLFNPIERZORIBLS, pad preertaganis of shegasaldindeases,
and expl i ¢0t | ypubhoearyengestidmeffec REDD-typ8 ipa@eplfidsnsar € described in, for

W008] 25010, a5 vel | s VDBORsSER s GeienB fethomcisaibond Gerpass
t et rahydrocar belgvinse of tickuossanvidusceptoras imeditas tksmast qoimadlg ussidielective
?Réag]?g'r rST;[J IS;';I: Bgtl%iﬁ@ %Hi ﬁﬁt%%ﬁ@%gﬁﬁﬁs%%ﬁ%%%hﬁ%gy %r%haeggpnéuﬁgs having
Applications, Folco, Samuelsson, Maclouf, and Velo eds, Plenum Press, New York,
15 1996, chap. 14, 137-154 and Journal of Lipid Mediators and Cell Signalling, 1996,
14, 83-87. An article from T. Tsuri et al. published in 1997 in Journal of Medicinal
Chemistry, vol 40, pp.3504-3507 states that “PGD?2 is considered to be an important
mediator in various allergic diseases such allergic rhinitis, atopic asthma, allergic
conjunctivitis and atopic dermatitis.” More recently, an article by Matsuoka et al. in
20 Science (2000), 287:2013-7, describes PGD2 as being a key mediator in‘allergic
asthma. In addition, patents such as US 4,808,608 refer to prostaglandin antagonists
as useful in the treatment of allergic diseases, and explicitly allergic asthma. PGDZ
antagonists are described in, for example, European Patent Application 837,052 and
PCT Application W098/25919, as well as W099/62555.
25 US Patent 4,808,608 discloses tetrahydrocarbazole-1-alkanoic acid
derivatives as prostaglandin antagonists. A
PCT Application WO0179169 discloses PGD2 antagonists having the
formula:
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WO 03/ 062200 PCT/ CA03/ 00084 European Patent Application 468, 785 di scl oses
the conpound 4-[ (4

chl or ophewglopioa2by| ] - 1, 2, 3, 4-t et rahydro- 7- ( 2- qU|noI|nyInewnGKyMBmthopent[b
]indol e- 3-acetic acid, mhlch is a species of a genus said to be

| eukotri ene blosynthe5|s inhibitors. 5 US Patent 3,535,326 di scl oses
anti phl ogi stic conpounds of the formula: RB3Y / N R2 R4 1 RIOX SUMVARY
OF THE | NVENTI ON 10 The present invention provides novel conpounds which
are prostaglandin receptor antagonists; nore particularly, they are

prostagl andi n D2 rece%gé %PPa{eﬁPEE@‘E’Jalioﬁ%@g@ff‘h?&l%ses@ﬁ@@&ﬂﬁ&lﬁxd%[(hhe

present i nvention are

pr ost agl andi AbleeerihandimethylddsedAdpiarhyrisor deaginolinyerdiory)-gyclencatipliadalat

i nvention pr gs@ce@@aad rveﬁlem 4 Qleclehsf 4 E&RERERLO B 18kBRIA0 bﬁn@ tﬂesr@dl ated 15
di seases usin t e novel conpounds deScribed herein, as wel

phar maceut i c&MibEBHposi ti ons cont ai ni ng them DETAI LED DESCRI PTI ON OF THE

| NVENTI ONs The present US/Babht®)5353 26t discléses aptifhdoisie @imfoondubfahe: 20 (On

F/mON CH fc%:nsllao ~R2 CHs R1 | -2 WD 03/062200 PCT/ CA03/ 00084

SUMMARY OF THE INVENTION 4

10 , The present invention provides novel compounds which are
prostaglandin receptor antagonists; more particularly, they are prostaglandin D2
receptor (DP receptor) antagonists. Compounds of the present invention are useful for -
the treatment of various prostaglandin-mediated diseases and disorders; accordingly
the present invention provides a method for the treatment of prostaglandin-mediated

15  diseases using the novel compounds described herein, as well as pharmaceutical

compositions containing them.

DETAILED DESCRIPTION OF THE INVENTION
The present invention relates to compounds of formula I ‘
20




and pharmaceutically acceptable salts thereof, wherein nis O or 1; mis 1,
2 or 3; RLis H Cl1-C3 al kyl, hal ogenated Cl1-C3 al kyl or cycl opropyl; R2

i s 4-chl owopbheeazho or 2, 4,6-trichl orophenyl. |In one enbodiPpggrtAoehHouser mul a
are conpounds wherein n is 0. 5 In another enbodinent of fornmula I are
conpounds wherein n is 1. In another enbodi nent of fornula | are conpounds
wherein mis 1. 1|In another enbodi nent of fornula | are conpounds wherein m
is 2. In another enbodi ment of formula | are conmpounds wherein RL is H.

I n anot her enbodi nent of fornula | are conpounds wherein RL is 10 CH3. In

anot her enbo%hﬁ%ﬂﬁrn?ice&tﬁaﬂv|a@cebta%[eesaﬁ9%?éﬂ?d\§hé’i’@ﬁrrﬁsr@)(321 'n§1341 2 or3; Rj is
chl or ophenyl . I 0 anot her enhbod formul a are compounds wherein R2.

is 2 4,6- tnfér%paﬁﬂ%walogfaatp%carfa ﬁléyl @rﬁd&’d’?ﬁ@ﬂ Rﬁlsﬁoc‘rhmpahqnyh%

conpounds hagy@g4ﬁagon,ng@oconflguratlon shown belom1(|.e. the chiral ,
center has thé 'R confi tion FJIJnO"" OH NOSO~R2 CH3 Rl

I n anot her aspect of t é%ﬁé@éﬁ@lmm%ﬁmmﬁlqlw@m@%ﬂéwha@@n180

phar maceusi cal conposi th @AstheOsbd Bt f f6RNNE Y Ak c@ﬁnﬂoﬁﬁ(ﬂﬂi\l\/ﬁeﬂﬁm R . at 20I
ar ITHC utica

pharmaceutically acceptable carrie odi nent
conposi tions further JBﬁ%?¢§%@n%9é@%gﬁﬁ?3%?ﬁngm@ﬁﬁP&@P@ @gPQGPéH from an
anti hi stam ne, a | eukotlniaeowher antatioemtsif fotneulk dtrei corgpobhdssyhdrbiagh $s 2.

i nhi bi tor, prostagl andif oh&REPREoRAEAIR Tbhia Phre c%h%ﬁﬂ&é“%érém‘ﬁ'ﬂ“istﬁt ors,
cortlcoster0|ds cyt oki_ne nodul at or s, antllmaM ant | chol 1 nergi cs or

NSAI DS. I n anot her  aspdB@ngfher srabosimersff fp a@r?omeﬂad% wheseig\ R isd a
met hod fior tdmgs.treatnent or prevention of prostaglandin D2 nediated

,? LZ?Z;E; :Nglalc |hy g? ][Tg(r:![ i1 @ngtﬂer er}llq‘t%[f r%rﬁ%ftfgrrr?ulg ?grle%rc])hﬂoﬂn S \gﬁjerem 2 1sat‘ft ment a

chlorophenyl. ‘
In another embodiment of formula I are compounds wherein R2 is
2,4,6-trichlorophenyl.
15 In another embodiment of formula I are compounds having the
stereoconfiguration shown below (i.e. the chiral center has the R configuration):

(O)n
E. )m O

N "’//)k

N OH
0=5=0 F?“Rz
CHs 1
In another aspect of the present invention there is provided
pharmaceutical compositions comprising a compound of formula I, and a
20  pharmaceutically acceptable carrier. | |
In one embodiment, the pharmaceutical compositions further
comprises a second active ingredient selected from an antihistamine, a leukotriene
antagonist, leukotriene biosynthesis inhibitor, prostaglandin receptor antagonists or
biosynthesis inhibitors, corticosteroids, cytokine modulators, anti-IgE, anti-
25  cholinergics or NSAIDS.
In another aspect of the present invention there is provided a method
for the treatment or prevention of prostaglandin D2 mediated diseases which
comprises administering to a patient in need of treatment a therapeutically effectivé

amount of a compound of formula I
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anount of a conpound of formula I. -3 WO 03/062200 PCT/ CA0O3/00084 In one
enbodi nent of the invention is a nmethod of treating or preventing a

prost agl awoion/o&2200redi at ed di sease conpri sing adm ni st eri n@CTaCAR3/00mual | an
patient in need of such treatnent a conpound of forrmula I in an anount
which is effective for treating or preventing a prostaglandin D2 nedi at ed
di sease, 5 wherein the prostagl andi n nedi ated di sease is nasal congesti on,
rhinitis including seasonal allergic rhinitis and perennial allergic
rhinitis, and asthma including allergic asthma. In another enbodinent of

the present invention 'Iﬁoﬁ‘e é&%wmﬂleapéfthbﬁwehﬁ@rﬁfsraerﬂ&theaofléé@m g&pngestion in

a patient in need of such ireatnent conprises 10 adm nistering to
sai d pati ent PEeVEREEmpRIpsiagkndin 182 mediafadcdisaasrisRMpIsing dBMHHEIANSSP 2 f or nul a

. I'n yet an%a'ﬂﬁﬁal ﬁbﬂﬁﬂhe@fofchmm&awfﬁ aﬁﬂcwffbﬁn@ar_[rm{ﬂo@tn&m t he
treat nent of s aIIer iC asthna Qﬁﬂgg need of

such treat neftc iegfﬁCtb" Hrg Qe RrReating  Ripstas sease,
t her apeut § cakihgregt freqirost@lamw niedifedadischSe Banisa ¢ongasfiod, (Ihmltisand:ludllng ‘yet

h nbodi
oo e oS TR B B Rl AR b e TR IRl Oho e bR o0
treat nent whiasthmaonpri ses adnmi nistering to said patient a therapeuti cal I y

effective amunt of a16 aMRAUNSRMONBINR broschDinlBRidHITRGR L 0F iche, core

tricyclic ring systemwhen mis IS as nunberi ng
of the core fiEepEEal pLnasphrpngestionin ppatienhin seepl af suglstregment yligh empiisess 5 3

8 N 9 - 40 WO,8343e280roRGit Safferl DBeRAeutically effective amount of a compound of
formula I.

In yet another embodiment of the present invention is a method for the
treatment of asthma, including allergic asthma, in a patient in need of such treatment
which comprises administering to said patient a therapeutically effective amount of a

15 compound of formula I. ‘

In yet another embodiment of the present invention is a method for the
treatment of allergic rhinitis (seasonal and perennial) in a patient in need of such
treatment which comprises administering to said patient a therapeutically effective
amount of a compound of formulaI. | ‘

20 The numbering of the core tricyclic ring system when m is 1 is as
shown below:

The numbering of the core tricyclic ring system when m is 2 is as

25  shown below:



Optical Isomers - Diastereoners - Tautonmers Conpounds of fornula | contain
one or nore asymetric centers and- can thus occur as racemates and racem c
m xt ur es,weiagbroenant i oners, diastereoneric m xtures anaCrrahosioeisal

di astereonmers. The present invention is nmeant to 5 conprehend all such -
isoneric forms of the conmpounds of fornula |I. Some of the conpounds
described herein may exist with different points of attachnent of
hydrogen, referred to as tautomers. Such an exanple may be a ketone and
its enol formknown as keto-enol tautomers. The individual tautoners as

wel | as m xt & Lhes S0k -3i8t50580R2sSE nyglgh conmpounds of formula I. 10
Conmpounds of di astereoi sonerjic pairs of
enantiomers by, for ex&fRirrounts aiciormnial C@W@t Q19 QrABQIE BRY IS HCLCRIGTS 2l e

sol vent, for ca@ﬁﬁl%'c&urﬁ@tri@ﬂﬁtes Qhd edcBitic MEahRE Sifdle Sndhtiviiere dlab@rRafericThe
pair of enantioners thu separated into i nd| vi dual

st er eoi somer SUBHISHANAR W%S’Hﬁ’l C?ﬁ%%rﬁ@ne‘Fo%%CQ FRh IBVEHHORASMGAN 1Rt an
opticallys aCtbmgrehendiald)EudhaS(ﬁnafﬁc forme sbiheicompagedytof formidy Ichiral 15

separation techniques ratl H usi i um.
Al ternatively, any ena |n%§’ rheo? ugﬁpgesﬁg’becrﬁ%ﬁm mQ eexrlsatﬁb* o‘?ihnﬁ e?’t or la
may be obt ai peththyf zsitaelnrecmrmédwcﬂnogersyrrfme@tcsaSUsmtnglemptSm;hIany«xample rs&yabeta ng

materials or kEtl%F’:Q &l &s 8lol %@%Wsaawﬁé lgéﬂ{g @ﬂ(i)lqgutoglgfssaf‘}fesina_ e hlet'éifi@omers as

"phar maceut i y accept ab ers to sa pre are
phar maceut i cayellasaeizape Hisreof gesrrncempassethwétd copweuedsy fPHeladni ¢ bases and

organi c pgses. Salts derdnyRfinfs QMOhﬂerag%ﬁuy%é%§ﬁ§teﬁﬁﬁﬂoltﬁz%t@édi§6d%tm pairs

[ f f
R T T
preferred arexirhpleanstharioliot ethyladcetatenyr avagmes ithergofp dtha pairofenantidreedhusn
e AL BBkl Moo BRAHRGEHUIR d % ARERPAAR! B LR O, X1 ©

bases i ncl ude sa
substituted grampls byribé unm ai@n m@tlgalbfl acyvm@d ©or barg as stubsnﬂvmgltamt anibyehiral

cyclic agyneg, a?eﬂﬁml}ééﬂn?%le@@u&?%*l ﬁ&@%c%rﬁ%{ ]gr?}ﬁ?é aﬁc‘hn%[ golpiRe, 30 bet ai ne,

caf fei ne, chol | ne benzi/ Ieth % am ne, 2 di et hyI
ami noet hanol , 2- di met hyMimatye thnan@?rﬁamaeﬁﬁm@unép {heeasaembiormala

N-et hyl - nor I@hm inBebe Bbt@in'@&'bplst%@édsﬁédiﬂ: syBktHeBR sing, oplit MBOsEEb@ALingh sti di ne,
hydrabam ne, iso thr}/l gl ucam ne, norpholi ne,

pi per azi ne, B?aﬁeé}4?{1&}%%6“50(&)}(59%%&%5%%% procai ne, purines, theobronine,

triethylamne, trinmethylam ne,
20 Salts
"The term "pharmaceutically acceptable salts" refers to salts prepared

from pharmaceutically acceptable non-toxic bases including inorganic bases and
organic bases. Salts derived from inorganic bases include aluminum, ammonium,
calcium, copper, ferric, ferrous, lithium, magnesium, manganic salts, manganous,

25  potassium, sodium, zinc, and the like. Particularly preferred are the ammonium,
calcium, magnesium, potassium, and sodium salts. Salts derived from
pharmaceutically acceptable organic non-toxic bases include salts of primary,
secondary, and tertiary amines, substituted amines including naturally occurring
substituted amines, cyclic amines, and basic ion exchange resins, such as arginine,‘

30  betaine, caffeine, choline, N,N’-dibenzylethylenediamine, diethylamine, 2-diethyl-
aminoethanol, 2-dimethylaminoethanol, ethandlamine, ethylenediamine, N-ethyl-
morpholine, N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine,
isopropylamine, lysine, methylglucamine, morpholine, piperazine, piperidine,
polyamine resins, procaine, purines, theobromine, triethylamine, trimethylamine,

35  tripropylamine, tromethamine, and the like.

-5-



35 tripropylamne, tronmetham ne, and the like. -5 WD 03/062200

PCT/ CA03/ 00084 When the conpound of the present invention is basic, salts
may be prwpaseed206r om phar maceutical |y accept abl e non-t oxi @Caaiags/poasmcl udi ng
i norganic and,. organic acids. Such acids include acetic, benzenesul fonic,
benzoi c, canphorsulfonic, citric, ethanesulfonic, fumaric, gluconic,
glutam c, hydrobrom c, hydrochloric, 5 isethionic, lactic, maleic, nmalic,
mandel i ¢, met hanesul fonic, nmucic, nitric, panoic, pantothenic, phosphoric,

succinic,. sulfuric, tartaric, p-toluenesulfonic acid, and the |ike.
Particularly preferred ghg ﬁfetcf)ha?)ouﬁt)’gf_rtﬁpb%&ﬁ,in\b%%{?‘?m&fd, GaltsRALHE -
phosphoric, sulfuric, and tartaric acids. It wll be understoodthat,

unl ess ot her WreRrasfeemmhamaceicatly geeptabls aqetoxicacidspinsingdingoporeapinind | are

nmeant to al s@réded atdes. tdirh RbE MRGeltdce@d, b¥naaesloal, Benda), Eemphdrbdlidni€s
Conmpounds of farnu

a |- .are antagoni sts. of. prast.agl gndin D2. The. 15 ability
of conpounds CHflcf%é’?ﬂ?F‘&?qnf‘b?i“ﬁf“g‘?’&%COWC'( ﬁ]”%”agt %ﬁﬂ‘inﬁ:’ IPEL8PTor nakes
t hem usef 6l figthipiieylacdd, agal€c, maice nmndgicy netdsineaibioaics ympiconsric paseit, by
prost agl andi ns_J . i.an, ciall.y h subj J n )i sm of
Phe " act: ons tarioBeBist BT RORE s R Ech Rt R pRHeREhatice R aoRY
phar maceut i cadike. Partjsobirlyipreferreharesific drydralseni, hydroehlerie, maeievphmsphasic,

aneliorate i gumhéteﬁ'&gic%gid?wed ally in humans: respiratory conditions,
allergic conditions, pain,_ Intlanmatory conditions, nucus secretion

di sorders, bone di sorddf ¥l b sedsreipachihgle paless theqwise specifipd gefsesises 91thed -

coagul at ilgn QosPoeed 8f foimalllage Mbarithe aldb SicDiieahe PRArnadsuticAMp AR ep@ABle
aut oi nmune di seases. In addition, such a conpound may inhibit cellular

neopl astic 8Ahsf or mati ons and netastic tunor grow h and hence can be used
in the treatnent of 25 cancer. Conpounds of fornula | may al so be of use in
t he treat nent tﬁnglsor prevention prostaglandin D2 mediated proliferation
di sorders sugl—ors—may occur in diabetic retinopathy and tunor : :
angi ogenesi s. ConpoundsCatpdundsrof fprmulsdareindagonisihpiprostpglandia iy dllienduced

smoot h mygcl epRPbf AthpRMdO¥E ARMARAND ZibiEc ORIt hARelAdin DO sl Ankey
m m cki ng rel axing prostanoi ds and hence may he use in the treatnment 30 of

dysnenor r hea theip gpaftil for PreyBtngH do wau D Bptrsirable sYnBieMsi caBieddys .
Accordi ngly, prosidiaidirdSReGharinalifie espe¢RIly hamaRsobjecle Tha anREbEtmaff the

actions of prostaglandin D2 indicates that the compounds and pharmaceutical
compositions thereof are useful to treat, prevent, or ameliorate in mammals and
20  especially in humans: respiratory conditions, allergic conditions, pain, inflammatory
conditions, mucus secretion disorders, bone disorders, sleep disorders, fertility
disorders, blood coagulation disorders, trouble of the vision as well as immune and -
autoimmune diseases. In addition, such a compound may inhibit cellular neoplastic
transformations and metastic tumor growth and hence can be used in the treatment of
25  cancer. Compounds of formula I may also be of use in the treatment and/or
prevention prostaglandin D2 mediated proliferation disorders such as may occur in
diabetic retinopathy and tumor angiogenesis. Compounds of formula I may also
inhibit prostanoid-induced smooth muscle contraction by antagonizing contractile
prostanoids or mimicking relaxing prostanoids and hence may be use in the treatment
30  of dysmenorrhea, premature labor and eosinophil related disorders ) A
Accordingly, another aspect of the invention provides a method of
treating or preventing a prostaglandin D2 mediated disease comprising administering
to a mammalian patient in need of such treatment a compound of formula I in an
amount which is effective for treating or preventing said Aprostaglandin D2 mediated
35  disease. Prostaglandin D2 mediated diseases include, but are not limited to, allergic
-6-



treating or preventing a prostaglandin D2 nedi ated di sease conpri sing
admnistering to a mammualian patient in need of such treatnent a conpound
of fornmulwolosjose2em anount which is effective for treati n@CarcAvse8smt i ng
sai d prostaglandin D2 nmedi ated 35 disease. Prostagl andin D2 nedi at ed

di seases include, but are not limted to, allergic -6 WD 03/062200

PCT/ CA03/ 00084 rhinitis, nasal congestion, rhinorrhea, perennial rhinitis,
nasal inflanmation, asthnma including allergic asthma, chronic obstructive
pul nonary di seases and other forms of lung inflammation; pul nonary

hypot ensi on; ﬁirﬁ@@ nﬁéﬁle‘i’g%"sﬁorﬁnﬁimﬁhﬁ@pp%h@iapﬁh%ﬁs rﬁkeﬁ%i@ﬁf]ﬁatlon asthma
prostanoid-in rruscl contraction associ ated wit %/f?)meno r hea

and prenature‘“&&gl@lga 8%%‘? ?l%‘i‘)‘ﬁf‘ F%‘%P'é%l‘“ﬂf“é%? Bo8ary 3RS0 s Ot e

and vi sion dilang tehasimaig psinmametsgpoteasiod Sﬁﬁﬁ(ﬁsord&@@hd als:e15Makexml e

at her oscl eros congestive.heart failure; gases ar col I thons requiring
o reatment * Gforg e EahANDRERY soRh st R B e BB D er v

t reat nent 5 r hlumetairkhtazandiprématere labat; cxusl'rrmphilrréllaam’chsemdqrs dhoedwes; gangrene;
Raynaud’ s dis @&\&%m gﬂﬁﬁ%ﬁsﬁ’?ﬁirssﬁdb&”oé&us‘i’bé% EIIS(?IIS&@%)SUQ{I SGYf QRiLghect I on;
pai n and mi gral ne; seases requifing contro or mat1 o and
resorption sukhergsslaresis;ceaggstive Bearbingere dissases Rpeqnditions requiiring a §astaenbn

i ncl udi ng fevﬁrantlfc%hgﬂﬁﬁ&{‘sdcﬁ a@bgﬁﬂnfufﬁ&%sﬁﬂirgé}@(ﬂreﬁbfn&@%e&ﬁﬁtgﬁlre}{'thrﬁ@d

i mmune di sorders or ndition n%o ulation is desirable. Mre
particularly gt lEﬁlé f“@fiba‘s?arsésatgé’égf%e ?Hé'g? disease; H?u‘wrsé%‘fl&%‘l”hndl n D2
such as 1% nada@drd@@ﬁlgfhmmg)ayto@ioteengn,q)aimmﬂ Ihl@amﬁuhms’@l’ryqlgﬁﬁgemttcﬂl@f. and
asthma inclu al ler e. Ranges, The magni t .

e opml ey i o 49 oS AR spHYRE oI BIRoBRON WF e |

course, vary mgmlhtlmrthMmgfevqnm gctien sreongan trpngpflartthed bpipdss dupgery,anbe

treated and Vﬁﬁrﬁur{e'}ﬁsd?ﬁtfr% 'ofl:%rf%ﬁu&fgm?%ﬂﬁll %ﬁrﬁﬁé@l@nﬁm?ﬁgmfa f, Mbee of

adm ni stration So vary accordi ng t vari et f act ors

i ncl udi ng t hePagigatlarliethg discasgnbe éqeateﬁéwwe@@tﬁd lePéQStaglqrﬁiﬁl B2 such as

admi ni strat | Qﬂlsalrc%hg’esﬁf)n erAE HaRits AutBorAYRbARIHEM ADdsthhRSRAN&AgOf the

i ndi vi dual patj ent general the daily dose from about 0.001 ng to 25
about 100 ny %%Fglﬁﬁs 8y weight of a mammal, preferably 0.01 my to about 10
ng per kg. On the other hand, it may be necessary to use dosages outside
these limts Ibgel&%gg cases. . The anount of active ingredient that may be

conbi ned wi t ier
The magnitude of prophylactic or therapeutic dose of a compound of

20 formula I will, of course, vary with the nature and the severity of the condition to be
treated and with the particular compound of formula I and its route of administration.
It will also vary according to a variety of factors including the age, weight, general
health, sex, diet, time of administration, rate of excretion, drug combination and
response of the individual patient. In general, the daily dose from about 0.001 mg to

25  about 100 mg per kg body weight of a mammal, preferably 0.01 mg to about 10 mg
per kg. On the other hand, it may be necessary to use dosages outside these limits in
some cases. .

The amount of active ingredient that may be combined with the carrier

materials to produce a single dosage form will vary depending upon the host treated

30  and the particular mode of administration. For example, a formulation‘in'tended for
the oral administration of humans may contain from 0.05 mg to 5 g of active agent
compounded with an appropriate and convenient amount of carrier material which
may vary from about 5 to about 99.95 percent of the total composition. Dosage unit

forms will generally contain between from about 0.1 mg to about 0.4 g of an active

-7-



materials to produce a single dosage formw || vary dependi ng upon the host
treated 30 and the particular node of adm nistration. For exanple, a
formul atiwo oexoded for the oral adm nistration of hunman®Cracacsoeusai n from
0.05 ng to 5 g of active agent conpounded with an appropriate and

conveni ent anount of carrier material which may vary from about 5 to about
99. 95 percent of the total conposition. Dosage unit forns will generally
contain between fromabout 0.1 ng to about 0.4 g of an active -7 WO

03/ 062200 PCT/ CA03/00084 ingredient, typically 0.5 ng, 1 ng, 2 ng, 5 ng,

10 mg, 25 nY,inS8dieHs, e IIFD.5 mE00 mdYd.m@rs 4801 0g, Pak"HE gigt | GRng, 200
Conmposi tions 5 Another aspect of the present. i nvention provides

phar maceut i ca{Pg’oééhch%g'ti ons conprising a compound of formula | with a
pharmaceutically acceptable <carrier. The term"conposition”, as in

phar maceutic conmposi tion, is.ipntended to enconpass a product conprising
the active i a[; b alC',%m ositiond inert ingredient(s) (pharmaceutically.
accept abl & exci pi ents) Ancthenrpect optheipeesent inventionggovided phagmageptid@dd pr oduct

whi ch resul tsc]p lokiBibhd é’orﬁﬁrriré[i) h Aggﬁ@ﬂm Jf@@x’%mﬁ&WiﬂE%ﬁ?lﬂﬁna&e%H&ll%&é abler

aggregation of any two or .of the ingredients, or fromdissqciation of
one or nore ¢gfrierhEhq i§ER ceRTBPASKIONGY asfip GRARATERLIGa) HREPRMLQNs ACfeBARI oy

i nteractions &todpssApro@ice cOhpriding then@ti eslingRidsent (@Y, @ad i@ty ingidtBent(s)

phar maceuti cal . conpositjons of the pre t inventjon enco S an '
conposi tion iﬁ%ﬂ%ﬁ% IX(PQ?QP@U%MWESSW@WWEEB% carggr, égg?ﬁia%%}?/ active
i ngr edi eno( s)produrd whivdr emdsydirealyloy irmlieethy, diine cexbinpiien tcomplekatior tie

treat ment of f t r.ost i I: S . f | a
ey be. agmiaRtediat G |t$§ e of B Ao RN iSRRI DnGlor kI B
or rectally iof thioisgrediants, or frommiherttypnsof censtionsemigterastioenef O mwe of oxi ¢
phar maceuti cahd yALEERE a&&&r&iﬁglr}ﬁr i haRHcUYR SoRPekiGRIf 1RSprestie t er m

parenteral as 20 used herein iIRCludes subcutaneou$ i njections, intrayenous,
i nt r anuscul arNVeNYOR LBEPRAP anY FHTBRASTIAR 18RS By anismermraynd of Fernuadi ti on
to the trngat maaiioahl weneiidranerd), aadiphaimsacsuidaligacdBpedle ¢:ifgentlor ses,
catiler Sheen, €085, ookt Styneh 1 SRR FedbREiLRR |7,
cont ai ni ng t henmpotindseofi fogned il erty bemgdmi®isteleel drally bl dnhmlaiontsphiyetopmallpr al
use, for exarBéte%’térQ‘IZX %rlall%l:t%ﬁm &5s9%@§rﬁt £ RAEROGS corﬁ&lHﬁ%%nvé}ﬁigﬁgll nbn-tpxic
suspensi ons, “di sper e powders or granules, enulsiofs, hard or sort
capsul es, pharmaceutically acceptable carriers, adjuvants and vehicles. The term parenteral as
- 20 used herein includes subcutaneous injections, intravenous, intramuscular, intrasternal
injection or infusion techniques. In addition to the treatment of warm-blooded
animals such as mice, rats, horses, cattle, sheep, dogs, cats, etc., the compound of the
invention is effective in the treatment of humans. ‘
‘ The pharmaceutical compositions containing the active ingredient may
25  bein a form suitable for oral use, for example, as tablets, troches, lozenges, aqueous
or oily suspensions, dispersible powders or granules, emulsions, hard or soft capsules,
or syrups or elixirs. Compositions intended for oral use may be prepared according to
any method known to the art for the manufacture of pharmaceutical compositions and
such compositions may contain one or more agents selected from the group consisting
30  of sweetening agents, flavouring agents, colouring agents and preserving agents in
order to provide pharmaceutically elegant and palatable preparations. Tablets contain
the active ingredient in admixture with non-toxic pharmaceutically acceptable
excipients which are suitable for the manufacture of tablets. These excipients may be
for example, inert diluents, such as calcium carbonate, sodium carbonate, lactose, -
35  calcium phosphate or sodium phosphate; granulating and disintegrating agents, for
-8-



or syrups or elixirs. Conpositions intended for oral use may be prepared
according to any nethod known to the art for the manufacture of

phar macewpDa®alex200mposi ti ons and such conpositions nay cORCAIAAGN@SOr NOr e
agents selected fromthe group consisting 30 of sweetening agents,
flavouri ng agents, colouring agents and preserving agents in order to
provi de pharnmaceutically el egant and pal atabl e preparati ons. Tabl ets
contain the active ingredient in adm xture with non-toxic pharmaceutically
acceptabl e excipients which are suitable for the manufacture of tablets.

These exci pi @Rig l@a&’mﬁ‘:s‘tm(fho& S APASd; HiRGhE agénltsu?&te%amﬁ@ﬁaﬁﬁ el g#m
carbonat e, sodi uPn carbonat é, |actose, 35 cal ¢i um phosphate or sodi um

phosphat e: grRadid a0 HPrigAUNSFEEN S £ CATNPIG. MGEMRSHIM pigprate. glegys a7 95200
PCT/ CAO3/ 000841e t@i@tma@,bemewtﬁ & by m@y balkgited by &edwh td@hﬂdhébgoﬁgh@t s, for

I t h, I
R TN e e O I
they may be cogtiaed bgtickrovena loaglmpegiods Fooexbarhay, a tine dahaggraiﬂrlabmczhmd
absor pti on | %hf ﬁrl %%B&QM%%%E C}lelé/l Eifs?e]%}atéﬂﬂ{/w%ﬁagﬁ?& BI?II e”glal@o%%m ai ned

action over such as -

gl yceryl rmn@gateébaﬂ@ mhrmtmsqnbedu@ﬂ@alﬂ& Batgai4. B30, I49156éd152'l'm§1y may al so

be coated by 2&3%7*4% Wb&n&ﬁ%ﬁéﬂap&@lcltm&@%Mo%rtroP@Ie%ge 4, 256, 108;
4,166, 452; and 4, 265, formosnotic t er%ﬁeutlc tabl ets faor control

rel ease. Fornul ations f@FmBIaQPn%@EO%VS%In%aE% PEsenedas hadgglabingel atin
10 capsuligs wﬁ@uwsnwﬂe&aﬁn@ﬁacwee inpgddRetit @dinitedl Wikt @dinetttsbli@diligi@rfor sol i d

di | t, f b I h k

a5 sof't’ gel aEI ARSI LS Coghp: FTHE LEEPUEe FHOPLR rboneinsamen

wat er - ni sci bivehesah therdctive inghedints jsmoipyd entb vgdtgremiscibRE@dvanosueh hanol , or an
ol | medium %9@@%% c% Fi%ﬁhuﬁld%'tﬂ ol lofith Hil r&%ftﬂﬁffof‘e Anhy 19%&%%65%'1@}(15

Aqueous suspensi’ons b g cHhanpl, o e, Pl e, fof
exci pi ents s@rataéﬁym(@rpbwepﬂe manuf act ure of aqueous suspensions. Such

exci pienysg are sus penqﬁlqlﬁoﬁ‘gﬁﬁf)eﬁmdﬁ@'&oﬂéﬁqﬁé Qctﬁ@%ét@i‘lal in admlxture with
car boxynet hyl cel | ul ose, | cel | ul ose, droxg&a ﬁ %re Cel | ul ose,
sodi um al gi n§XePIepb SFWI?I VPE Biapanre ‘@flﬂﬂue?‘fséﬁ RORS- anlf SRR

di spersi ng okuihllingdgags rfbﬁexmlplé)ﬁ)drmm aanbbﬁymwthplcelwlbsengleﬂglqehomhat i de,
Fatty aci de, Mae e e RARIENGE KR aRaba el Ao MeBR & o ot ot s
of ethylene tmga@atmdegulrroa@cmhéusperahg phakeitmgagenth olay, befaoratealyrpt@irring
hept adec%@ t h%&)@%ﬁﬁé{e for example lecithin, or condensation products of an alkylene oxide with
fatty acids, for example polyoxyethylene stearate, or condensation products of
ethylene oxide with long chain aliphatic alcohols, for example heptadecaethyleneoxy-
cetanol, or condensation products of ethylene oxide with partial esters derived from
fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or
25  condensation products of ethylene oxide with partial esters derived from fatty acids
and hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous
suspensions may also contain one or more preservatives, for example ethyl, or n-
propyl, p-hydroxybenzoate, one or more colouring agents, one or more flavouring
agents, and one or more sweetening agents, such as sucrose, saccharin or aspartame.
30 Oily suspensions may be formulated by suspending the active -
ingredient in a vegetable oil, for example arachis oil, olive oil, sesame oil or coconut
oil, or in mineral oil such as liquid paraffin. The oily suspensions may contain a '
thickening agent, for example beeswax, hard paraffin or cetyl alcohol. Sweetening

agents such as those set forth above, and flavouring agents may be added to provide a
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cetanol, or condensation products of ethylene oxide with partial esters
derived from fatty acids and a hexitol such as pol yoxyet hyl ene sorbitol
nonool eatwP 00106280 condensat i on products of ethyl ene oxi dePairtdaopasasi al
esters derived fromfatty acids and hexitol anhydrides, for exanple

pol yet hyl ene sorbitan nonool eate. The aqueous suspensions nmay al so contain
one or nore preservatives, for exanple ethyl, or n- propyl,

p- hydr oxybenzoate, one or nore col ouring agents, one or nore flavouring
agents, and one or nore sweetening agents, such as sucrose, saccharin or

aspartame. 3@aidablé GYHSRENSARINS THRYe EnpRIBAk }SheDreerReIdhOSddiReh eCt i ve
ingredient in-a vegetable oil, for éanple arachis oil, olive oil, sesane

oi | or cocondt antsPRidapssuch agasearbss agdly such as | | qui d paraffin. The oi | y
suspensi ons may cont ai Digpersifile pk@der@gndgemhlesfsmmalﬂe(ﬁiﬂ‘}pk@aﬁeleﬁwﬁm har d

ffi t.h t forth
bove,  and f Pt FHECRGaaE BOEHan 30w aET Pl Rh a8 MERGiREl) 062200
PCT/ CAOS/i)OO&dtmmab avilb b eispeingproysatieg agsnt, strmsélng@gpnand bomer maie be
preserved by Ie@ VARt §9ﬁatﬁéd sp&s AR lor ﬁﬁ m%léﬁﬁ cAEGLS n@s éi{-l'd

Dlsper5|ble owders an granu reparation o ueous

suspensi on byxerifiedditthess a@ﬁawuw \ab@neet la@mal%mpwg%fammmpﬁ 5
adm xture wi E\beaerﬂhgrf&%umg zﬁfdd@%ﬁrin@gi 888 Nhay ﬁb@@@ﬁf&saﬂ agent and one or

nore preservatives a e dj spersin ttin ents _and .s endi ng
agents are exenpllflea% ?ﬁﬁ@@“ﬁ?ﬁ%ﬁﬁ%’ﬁﬁﬁf 5%@9 max flf% Qdﬁﬁip

ef(Ci pibe nt®, feam @aﬁrm] -- wsmeahellmng The Ioﬂy@hmengayim'a cedeabls 6iy fagexaiple may
al so be prese The ceut Lt . i i y al so
e in the - 100PPROEHRdRE B Rt PTG Pdrbe e isitph Bk BRARR DY 3
veget abl e oi thesef o&‘sul@bh:mmdmfy)ng egens aybe natarahly coiking phosphatidesy tr oi |, for
exanpl e || quaﬁ £ 3b¢ béhnofecfﬂihﬁt d%%tegsf or ?@aﬁ%steétuempa froRMlts h&ﬁf R agent s

my be natur -occurrin atl exa SOy pbean eCIth
o atra

and est ers  obexifpl aphydrides, rsexaa)@#q %'aftmra%maﬁ%; aaép%ieaﬁ?dlonm t1of
?2 h%/ﬂrl d13§d ﬁfé&é\ﬁ?‘@ﬁ*@ﬂ%ﬂ%ﬁﬁbﬂtlﬁ ﬁtﬁy]{éﬁ@?ﬁh@%ﬁe)&aﬁ\mﬂe pelryd@ml@nmrsoﬂmduc:rs] Iof

e Sal r e ers e ene oxl de Xye vyl ene
sorbrtan o RBbee ThE el mov PS5 Essing i (At SR Rt
flavouring agents. SySypes amﬂelﬂhrmnaysbm‘mymbmta‘dmnm\ae@ehmg agenm&m eni ng

agents, for gex \g’iﬁé g Syg!zr)é? g)r ?ﬂgflen% Eg?ﬁ%) Pﬁ)lt%é 8 QJcrosg ok fl Bfatlggac I;n?zglso such

fornmul ati ons na cen preservative an vouring:
and col ouri ngorgggmcbmuma@t a preservative and flavourmg and colouring agents. The

o=a

20  pharmaceutical compositions may be in the form of a sterile injectable aqueous or
oleagenous suspension. This suspension may be formulated according to the khown
art using those suitable dispersing or wetting agents and suspending agents which
have been mentioned above. The sterile injectable preparation may also be a sterile
injectable solution or suspension in a non-toxic parenterally-acceptable diluent or

25  solvent, for ekample as a solution in 1,3-butane diol. Among the acceptable vehicles
and solvents that may be employed are water, Ringer’s solution and isotonic sodium
chloride solution. Cosolvents such as ethanol, propylene glycol or polyethylene
glycols may also be used. In addition, sterile, fixed oils are conventionally employed
as a solvent or suspending medium. For this purpose any bland fixed oil may be

30 employed including synthetic mono- or diglycerides. In addition, fatty acids such as
oleic acid find use in the preparation of injectables. A

Compounds of formula I may also be administered in the form of
suppositories for rectal administration of the drug. These cdinpositions can be

prepared by mixing the drug with a suitable non-irritating excipient which is solid at
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20 pharnmaceutical conpositions may be in the formof a sterile injectable
aqueous or ol eagenous suspension. This suspension may be formlated

accor di ngwoespbeoknown art using those suitabl e dispersi RGTATA0MONSH NG
agents and suspendi ng agents which have been nentioned above. The sterile
injectable preparation may also be a sterile injectable solutlon or
suspension in a non-toxic parenterally- acceptabl e diluent or 25 sol vent,

for exanple as a solution in 1,3-butane diol. Anong the acceptable vehi cl es
and.solvents that may be enployed are water, Ringer's solution and isotonic

sodi um chl Obhﬂfénﬁ&ln‘tﬁehﬁﬁes G@ﬂﬁgy@aﬁtﬁemtaﬁp&hnwmd Wil @BMEFRE enell lmﬁé or

e convent | SHRITS0 BB GRS SENBRGHAE 365 cca’ bR PRBATUIRnE Ebobni <

pur pose any bl and f| Xe@'oﬁtdpld’ﬁﬁysdi)ﬁeaﬂlse(ﬂﬁirﬁmﬁﬂ gelspédlndioag 08 yipbedions, 8leo- or
di gl yceri des

n. suc nd use in the
preparation 8‘i’mir‘uﬁlj1 %56?@8011@%8{}“‘%}% 8F° §0 ol?lﬁ?fﬁd (:Fg éﬁe%)%hhs adm ni stered
in the fofm appllczaUplpdgplt:drapphcsftmn shat ingludadnduth swaslmmaud gofglasheTopiog. ' These
conposi ti ons¢Lap, g4t [ e oy
non-irritati Iflg e%gélflonlsgﬁn?% ?sg Glé%’f)ﬁ%d dta ﬁ&%@%&%i@%gkgglf%&%/ 00084
anbi ent terrpémaisefmspmtrawln%nh@n%r nrﬁ@rvﬂékypévst@@nw&m Hentand wi | | -
therefore nelt in the rectumto release the drug. Such nmaterials are cocoa

butter and p t hyl ene %I O|B For topical use, creans, ointnents, gels,

sol utions or8%&2%5&@?@&%—£&£@;——3§0nta|nlng t he conpound of fornula | are

enpl oyedl10 ( For pur poseFoothetthiagment apg brevadticnef ﬁromgmidmmﬁiamitdlmwmal I

i ncl ude nDuth e I f t Vi e be
BoBS R R IR Ph7Be Lo LORI R AL A OS8RSR ¥

conpri sed of arnaceuti ca Fier _ e penetration
enhancer, pr esaheraspecs theypresent inaymtisnpsbyides pharm@oenticalatampesitiang ForCt her

Drugs 10 For qLhé lﬁ?g@?&@?ﬂ&m%@&%ﬁéﬁ@%%s%rrrﬁBﬁ%%%%‘%ﬁ'%uﬁcméﬁéﬁ?écﬁ@e

di seases conpo rmul a iar co-ad nistere
t her apeuti c aeHktof amegypouRd offaspy PEgtor pEe pthes BsTaPPYicAeNtSn provi des

phar maceus i ¢ 8LitgEBReApeLBE Bzdn® for EéfBinhiich mvéﬁa@ya@ttﬁm@brﬂpcm%drm%ﬁhﬂm

Formi o | ant<UHE" op HPEGRHER MEARPL BT L ACCIEPRetS) FABIS | her apeut i c
agents for coidmdaadlbonadeeridgy3vd fBJ(agmmIcsuplmamhlmétefqi,rﬁasnhatetol terbokaiche; (1) a
D1 05 ag ane: heidiaeleat aMbAgaathe hE0 B FRLLMAON SRl Sk

tri anti nol on suc
t er but al i ne, leukotriene antagonist or a 11pooxygenase inhibitor such as montelukast zafirlukast,

20  pranlukast, or zileuton; (5) an antihistamine (histamine H! antagonist) such as
bromopheniramine, chlorpheniramine, dexchlorpheniramine, triprolidine, clemastine,
diphenhydramine, diphenylpyraline, tripelennamine, hydroxyzine, methdilazine,
promethazine, trimeprazine, azatadine, cyproheptadine, antazoline, pheniramine,
pyrilamine, astemizole, norastemizole, terfenadine, loratadine, cetirizine,

25  levocetirizine, fexofenadine, desloratadine, and the like; (6) a decongestant including
phenylephrine, phenylpropanolamine, pseudophedrine, oxymetazoline, ephinephrine,
naphazoline, xylometazoline, propylhexedrine, or levo-desoxyephedrine; (7) an
antiitussive including codeine, hydrocodone, caramiphen, carbetapentane, or
dextramethorphan; (8) another prostaglandin ligand including prostaglandin F agonist

30  such as latanoprost; misoprostol, enprostil, rioprostil, ornoprostol or rosaprostol; (9) a
diuretic; (10) non-steroidal antiinflammatory agents (NSAIDs) such as propionic acid
derivatives (alminoprofen, benoxaprofen, bucloxic acid, carprofen, fenbufen,
fenoprofen, fluprofen, flurbiprofen, ibuprofen, indoprofen, ketoprofen, miroprofen,
naproxen, oxaprozin, pirprofen, pranoprofen, suprofen, tiaprofenié acid, and

~ 35  tioxaprofen), acetic acid derivatives (indomethacin, acemetacin, alclofenac, clidanac,
-11 -



met aprot erenol, al buterol and the like; (4) a | eukotriene nodifier, such as
a |eukotriene antagonist or a |ipooxygenase inhibitor such as nontel ukast,
zaf i rl ukaw0,038622p0 anl ukast, or zileuton; (5) an anti hi st arCmeABO&BaM ne H
ant agoni st) such as bronopheniram ne, chlorpheniram ne,
dexchl or pheniram ne, triprolidine; clenmastine, diphenhydram ne,

di phenyl pyral i ne, tripel ennam ne, hydroxyzine,. nethdil azine, pronethazine,
trimeprazi ne, azatadi ne, cyproheptadi ne, antazoline, pheniram ne,
pyrilam ne, astem zole, norastem zole, terfenadine, |oratadine, cetirizine,

35 | evoc tet i { id?dléf?nzgﬁ @ﬁ@f&ﬂﬁgj qaﬁelo@l_@abifar &ﬁﬁgiz{aseﬁur@feﬂaclt, hﬁl_féﬂalﬁ,eiéop(e@gc,ah o
econgest ant 1 ncludipg. phenyl ephrine, phenyl propanol am ne, pseudophedri ne,
oxynet azol i né’?‘P‘é‘B‘hisHQ?ﬁﬁci fhepinacy b1 4‘&@?"@9%&?@%@%@1’%‘53 feBF‘)IBW xedrine,
(r)]r dI evo;jdeS oyeRiERds Eﬂlﬁf'enz(n?l): Saiﬂ, maﬂbfénhhiﬁcsi\di@,drhéféﬂlalﬁﬁic rgid; pideinie acid and ]

ydr ocodone, ran. phen, . car bet apent.ane,. or. dextr.anmet hor - anot her
b 054 a1 andi FTP AR, PERFRG BFOo Earia fiyat e SRR R D).
| at anopr 05t ; oricamp(igexiohm, wnpricst,ishdoxicaprod tenbxican)nsglicgkates l(adstyl salicylic
rosaprostol; _(.9) ' tiG; - i ¢ i4.nf ggggﬁ ry agents
( NSAI Ds) sucﬁ&g‘sSlgfrag)%%ﬂci)ﬁﬁ%cahgé?%ﬂ}gézed??r\%ﬁ@%gh%g%’ﬁ%% gf% , eét’)loxa r of en,
bucl oxi ¢ aci @hofelutarone.crxypharpyiszere, phewhapnzomneh ,(lk)lqyplpgxmpaser%«mgr?df en,

i buprofen, i ndeREQE sibh H4@ERE6:AD 8Rd rdfbESXM, REG oxin BRI VAXRBoxiBX@RS Bhitltors
pi rprofen, pranoprof

n, suprofen, {tj of enic aci d, .and t |1 oxapr of en),
acetic acid egph%ab?deies;er@fenfaaﬁﬁ‘{ ﬁ%ﬁﬁ-ﬁ% e fEiicratumilast; &f’?gﬁaagowsc@é#&c,
-11 WO 0380 062r&R01RAd f&ﬁgBﬁD@@BéﬁauﬁCﬁRﬁl,emaer,fagidilCJGK-enaQ) cligtestdrozi ¢ aci d,
e e D R B e RLBS T bRt
(flufenan ¢ acivdstamedluyheaimiaorastain, met ethenstainisdquastrints tiholeatyraiand
tolfenam c aﬁgﬂéolegg;%n@?{}%b&ﬁ!’c XY fehEriBiG gciﬁlﬁélli\yagﬁ/%é’ @gnﬁfﬂrg it Qlo¥dkarand
flufenisal), oXlI C I'SOXI can pIroxi cam _sudoxi ¢Cam and tenoxi can),
salicyl ates fenobibiate aed penygpfibratel@ingd prahyicph B gntirfiabetin geniesysi ag Mfubne s
(apazoneys beéﬂifcﬁﬁyme@clbigh%a@szmormngf &RUIRZARR: inRIPUBRE RGBS PARE
phenyl but azoniaga;6 (12@I cycl ooxygenase-2 ( COX- 2) I.npl bitors su F a
cel ecoxi b an&'gP&e P%l}ta@%rglgé&t%o%an Ua798R.dR518!tagqnn a r’rﬁ‘?ﬁ ‘?)oflé) of
phosphodi est grepaeatioppef inkérieRidbatdfinerfgronAsets- L 4 intedédon ibetaalt); (171 3)
ant agoni st's

et agont st ShudRind SRR SGETH L BRRSE Ll

i nhi bitors ( tiotrepiuet bromids)asasdlbas seleative muscaviagt MbiantagbhigisadliSasternids

oL rLo5L9) P G RSl MBS etk arlalabes e oo,

clofibrat, dexamethasone, and hydrocortisone; (19) triptans commonly used for the treatment of
migraine such as sumitriptan and rizatriptan; (20) alendronate and other treatments for
osteoporosis; (21) other compounds such as 5-aminosalicylic acid and prodrugs
thereof, antimetabolites such as azathioprine and 6-mercaptopurine, cytotoxic cancer

25 chemotherapeutic agents, bradykinin (BK2 or BK1) antagonists, TP receptor
antagonists such as seratrodast, neurokinin antagonists (NK1/NK2), VLA-4
antagonists such as those described in US 5,510,332, W097/03094, W097/02289,
WO096/40781, W096/22966, W0O96/20216, W096/01644, W096/06108,
W095/15973 and WO96/31206.

30 In addition, the invention encompasses a method of treating
prostaglandin D2 mediated diseases comprising: administering to a patient in need of
such treatment a therapeutically effective amount of the compound of formula I, co- ‘
administered with one or more of such ingredients as listed immediately above. The

amounts of active ingredients may be those commonly used for each active ingredient
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fenofi brate and benzafibrate), and probucol; (15) anti-diabetic agents such
as insulin,, 15 sulfonylureas, biguanides (netformn), cc-glucosidase

i nhi bi t orwo(0awex2biose) and glitazones (troglitazone, piogPCTA2®5/60084
englitazone, rosiglitazone and the like); (16) preparations of interferon
beta (interferon beta-la, interferon beta-1b); (17) anticholinergic agents
such as nuscarini c antagoni sts (ipratropiumbronm.de and -tiotropium,

brom de), as well as selective nuscarinic M3 antagonists; (18) steroids 20
such as becl onet hasone, net hyl predni sol one, bet anet hasone, predni sone,

dexanet hasongheaNds BYAMPGaEl hRABS: ih d&he ifstRta G cOMBRALYN BERGivEOr the
treatnment of . m graine such-a?ﬂsumtrlptan and rizatri t,an;‘}gé‘q?do%_6

al endr onat e HHgedieniemay resstin verrdgsagedet sl par ot t Vot Ifbtpounds
such- as 5-am nosalicylic-acid and prodrugs thereof, antinetabolites such as
azat hi opri ne d 61ner opurine, cytotoxic cancer 25 chenotherapeutic
agents, bradé&gﬁxﬁi—%@%ﬁ BK1) antagonists, TP receptor antagonists such
as seratrodast, ndéweroki nin anthegphni sts (NK1/NK2), VLA-4 antagonists such
as those descri be S?%US 51518’%%%wi 97/ 03094, W97/02289, W96/40781
W96/ 22966, W96/ , D96/ 1 : D96/ 06108, WI95/15973 and W96/ 31206.
30 I'n addition, tB®Q@nventi on2endishiosessssdiayanetlibiersioqaingae i ng

prostagl andin D2 magiat ed di s@asgfygsRniigé ng: admnistering to a patient
in need of such treatnment a therapeutically effective anount of the
conpound of formuf% I, co- adﬁﬂWWg?%EQd with one or nore of such
ingredients as |igted i medi akglyy above. The anounts of active ingredients
may be those co used for ,each. active ingredient -12 W 03/ 062200

PCT/ CA03/ 00084 nuﬁghxft i's adﬁﬁw %F%ﬁ%d al one, or in sone instances the
conbi nati on of acEtQH ingredetnnsl may result in | ower dosage for one or
nore of the activemprrgredi ent g;: [Py Hﬁ)?ja acetyl AcCH acetic
acid DDQ 2, 3-di chF%erg?S, 6- di C?}l hﬁ?&%&f@‘é&@%%ﬁ?ﬁon I{[Pg?/F di met hyl f or mam de
eq. equival ent(s) PAt ethyl mEopmpybelsgholacet at e

IPAc isopropyl acetate
Me methyl
MeOH - methanol
MHz megahertz
MTBE methyl t-butyl ether
NMP - N-methyl-2-pyrrolidinone
NMR nuclear magnetic resonance
THF tetrahydrofuran '
TLC thin-layer chromatography
5
METHODS OF SYNTHESIS
' Compounds of Formula I of the present invention can be prepared
according to the synthetic routes outlined in Schemes 1 to 5 and by following the
methods described herein.
10 Intermediate cofnpounds of Formula IV may be prepared by the

method presented in Scheme 1 from an appropriately substituted phenyl hydrazine II.
Reaction of II with an appropriate cycloalkanone III (where R is ester group such as

an alkyl group) under Fisher Indole or similar conditions gives IV.



Et OH et hanol HPLC hi gh pressure liquid chromatography |PA isopropyl
al cohol 1PAc isopropyl acetate M nethyl MOH nethanol MHz negahertz
MIBE met WD osiotazoyl et her NWMP N-net hyl - 2- pyrrolidi none RERGNGHERH
magneti c resonance THE tetrahydrofuran TLC thin-layer chromatography 5
METHODS OF SYNTHESI S Conpounds of Fornmula | of the present invention can be
prepared according to the synthetic routes outlined in Schenes 1-to 5 and
by followi ng the nethods described herein. 10 Internedi ate conpounds of
Formula 1V nmay be prepared by the nethod presented in Scheme 1 from an
appropri at el gcﬁﬁlﬁp@%itut ed phenyl hydrazine H - Reaction of Il with an
appropriate cycloal kanone |1l (wRere Ris ester group such as an -al kyl
group) under Fisher Indole orgimlar conditions gives IV. -13 WD 03/062200
PCT/ CA03/ 00084 Schene 1 0 @ H CO2R ) )m(Il1l) F\ mCO2R.. N NH2
O

Fi sher | ndol g or Hgimlar c iong%F(IKV)f (rr) )
m () F m
o . A\ CO.R .
N“NHz Fisher Indole or N
“similar conditions H (V)

(1)

Compounds of Formula IV may alternatively be prepared by the
5 method presented in Scheme 2 from an appropriately substituted aniline V.
Condensation of V with an appropriate cycloalkanone III followed by the cyclization

under Heck or similar metal catalysis conditions leads to indole IV.

Scheme 2

: O

H
i . H CO.R )
Il F m
\C[ Jm (10 . N\ CO,R
NH, 1. Acid (catalytic) N
(V) 2. Heck or similar H (IV)
conditions

10 X=Brorl

"Compounds of Formula Il may be prepared by the method presented
in Scheme 3 from an appropriately substituted silyl enol ether VI or an appropriately
substituted enamine VII. Addition of an appropriate electrophile such as

15 Y-CH2CO2R (wherein Y represents a halogen or a leaving group) in the presence of a
base such as an alkyl lithium or a Lewis acid such as silver trifluoroacetate with the
silyl enol ether VI gives the cycloalkanone ITI. The compound of formula IIT may
alternatively be prepared from the addition of Y-CH2CO2R on an appropriately
substituted enamine VII under Stork Enamine or similar conditions.

20

- 14 - .



Compounds of Fornula IV may alternatively be prepared by the 5 nethod
presented in Schenme 2 froman appropriately substituted aniline V.
Condensatwor3m62280 Wi t h an appropri ate cycl oal kanone |11 f @Crasedomgst he
cyclization wunder Heck or simlar netal catalysis conditions leads to
indole IV. Scheme 2 0 HF XHCO2R)m (IIl) \' I _ F1 \ mCO2R NH2 1.
Acid (catalytic) N (V) 2. Heck or simlar H (1V) .conditions 10 X=Brorl
Compounds of Fornula |1l may be prepared. by the nmethod presented in Schene
3 froman appropriately substituted silyl enol ether VI or an appropriately
substituted epgphe VII. Addition of an appropriate electrophile such as 15
Y- CH2CO2R (wherein Y represents a hal ogen or a | eaving gro in the
presence of a base such as an alkyl lithiumor a Lewis ac{d such as silver
trifluoroacetat M t hle @l LW}r enol ether VI gives the cy:;:oal kanone I11.
The conpound formula T |a|| rlna calternatively be prepareH] ffromthe

addi tion of VP R on é-ﬁwéﬁ)é?'gpri ately substituted Ehndp VI | under

Stork Enamine o 1 | a2, deeH,CQpRs. 20 - 14 WOHRGRE2200 03/ 00084
Schene 3 n H OTNR( &l Mr N H\ Lewisarid 2. Y- R 1.
Y-cHecoeR (Vi) (¥Wry m "<, |:|2co))m H p (ViI)

H

CO,R

Jm
(1)

Intermediate compounds of Formula VIII may be prepared by the
5 " method presented in Scheme 4 from an appropriately substituted indole IV.
Bromination of IV may be accomplished with bromine or a brominating agent such as
pyridium tribromide, under basic condition in a polar solvent, for example, by
carrying out the reaction in pyridine or in a solvent such as dichloromethane in the
presence of pyridine followed by the mono reduction of a dibromo intermediate under

10  acid and reducing metal conditions to generate the bromoindole VIIIL.

Scheme 4
TS o SR LS " cor
| n Br H
(V) (VI ..
15 Compounds of Formula I may be prepared by the method presented in

Scheme 5 from an appropriately substituted bromoindole VIIL. ‘Alkylation of VIII
with the appropriate electrophile such as (R1)(R2)CH-Y in the presence of a base and
in a suitable solvent such as DMF gives N-alkylated indole IX. Coupling of IX with a
methanesulfinate such as sodium methanesulfinate in the presence of Cu(I) salts leads
20 to compounds of formula I, following ester hydrolysis. The bromoindole acid (IX,
R=H) may alternatively first react with a suitable metallation agent, such as n-BuLi,

followed by trapping with an electrophile such as methyl disulfide to give the

- 15 -



HC®2R m (II1l) Internediate conmpounds of Fornula VIII may be prepared by
the 5 method presented in Schene 4 froman appropriately substituted

i ndol e | WO oBoezbnat i on of IV may be acconplished with br ®@errea06/000s4

brom nating agent such as pyridiumtribrom de, under basic condition in a
pol ar solvent, for exanple, by carrying out the reaction in pyridine or in
a solvent such as dichloronethane in the presence of pyridine followed by
t he nmono reduction of a dibronmo internediate under 10 acid and reduci ng

nmetal conditions to generate the bromoindole VIII. Scheme 4 )m 1. Br2,
pyridine )m g&es%&ﬁngme%ﬁﬁ Ah1fid@ G cith N oﬂ\ildz{'f.’lonahtlg on)efonﬁMHy’d)og@ﬁ
Conpounds of For

prepared by the netho @W ed | Schene 5
from an apprB@PF@?@P@“§UW§E$@EPgﬁmFF§HHWﬁHW?BkvﬁmﬁS“%FQ?P aHH“B they |

with the appprpidifdde W'IH%H@FH@IHy%uﬁbﬁﬁa@(Sn ﬁnaﬁzh(s%)smeyseunthweum@mme of a

e e of PR bR anderR TR AR e B Bb R v Bish i e SR Rt & 1 1

t he presencecafditfanslas desdribsd befacsorfy usingMipanabisemtiohoonditiand to provilow ng
ester hydrol ( H may alternatively first
react with agéxtl??uaE]hO%fgl IQ (%Oﬁ)vlg 4 ”l‘%éﬁ%l Bgs n-BuLi, followed by
trapping with an electrophlle such as nethyl disulfide to give the -15 WO
03/ 062200 PCT/ CA03/ 00084 correspondi ng methyl sul fide, which upon
oxidation with for exanple hydrogen peroxide/sodiumtungstate provides
conpound I A. The steps of alkylation of the bronoindole VIII followed by
sul fonyl ation may al so be reversed; thus sulfonylation of the bronoindole
VII1 provides the conmpound X, which is alkylated using simlar 5 conditions
as described before or by using Mtsunobu reaction conditions to provide

16~



compound of formula IA follow ng ester hydrolysis. -16 WO 03/062200

PCT/ CA0O3/ 00084 Schenme 5 )m CO2R N H Cul, CH3SO2Na or Br (VIII)

Y- CH( R1) (W@)3/0b28® simlar conditions F )m CO2R F ) m CO2RCTNAN3/06480=S=0 Br
R/\- R CH3 (X) 1 (IX) YY-CHR R Cul, CH3SO2Na or simlar ( 1)( 2), base;
conditions; hydrolysis hydrolysis or or with R=H, BuLi; M tsunobu
conditions with McSSMe; H2Q2/ Na2WX4 Rl RRCHOH F )m CO2H N OSSO R2 CH3 R1
(I'A) 5 Conpound IB may be prepared fromprotected I A -for exanple an ester
of I'A by oxidation using a suitable oxidant followed by hydrolysis, as
illustrated ddegehene 6. -17 WO 03/062200 PCT/ CA03/ 00084 Schene 6

F )m
N CO-R
N
. H .
B vy
Cul, CH3SO,Na or ‘ Y-CH(R1)(Ry), base
similar conditions :
A
A\ CO.R
N
H
O=§=O R
CHg X : X
_ Cul, CH3SO,Na or similar
Y'CH(R1.)(R2)’ base; conditions; hydrolysis
g¥droly3|s or
. - . with R=H, BuLi;
I;/‘I;tisqtérggg Iiondltlons with MeSSMe;H,0./Nas WO,
F Im
A\ CO,H
N
0=S=0 >—R2
! R
CHs 1
(1A)
5 Compound IB may be prepared from protected IA, for example an

ester of IA, by oxidation using a suitable oxidant followed by hydrolysis, as illustrated

in Scheme 6.

- 17 -



F)mO CO2RF)m N1. [O | CO2H G=S=O\,R2 2. hydrolysis N CHs Rl O=S=0
/IR2 CH3 RL (lA ester) (IB) Alternatively, 1B can be prepared, as
il lustratwo ommeBeheme 7, by oxidizing I X with. a 5 suitalpiCe/anoBdowi ng
agent, such as DDQ followed by nethylsul fonylation as described in Schene
5 follwed by hydrolysis. Scheme 7 CO2RF mCOH N1. DDQ2 Br R2 NRlL 2.
CH3SO2Na, Cul 0==0 \[-R2 R 3. hydrolysis CH3 1 10 (IX) (1B) ASSAYS FOR
DETERM NI NG BI OLOG CAL ACTI VI TY Conpounds of fornmula | can be tested using
the followi ng assays to determine their prostanoid antagoni st or agoni st
activity in \8chémednd in vivo and their 15 selectivity. The prostagl andin
receptor activities de styated are DP, EPl, EP2, EP3, P4, FP, |IP and
TP. Stabl e expression g @8t anoi d receptors in the hu enbryoni ¢ ki dney
(HEK) 293(ebna 0_efp&t anoi d receptor cDNAs éﬁpondi ng to
full length codi equenceS are supc ]ned into , iat%éil;’es of
d int bre)” cel'l s.  BEK

293(ebna) cel | Hexpi@ss} ndiz he - 182_\/\ng%|9§3200 PCY£CADBI 00084 i ndi vi dual
cDNAs are grown Wr #gl ection and individual col ohies Risol ated after
2-3 weeks of gro 3using the cloning ring metho ‘a%d%u seqbently expanded
into : CHs 1

(IA ester) (1B)

Alternatively, IB can be prepared, as illustrated in Scheme 7, by oxidizing IX with.a
5 suitable oxidizing agent, such as DDQ, followed by methylsulfonylation as described
in Scheme 5 follwed by hydrolysis.

Scheme 7
@)
COsR F. )m
A\ CO,H
1. DDQ N

2. CH3SO,Na, Cul O=§=O %Rfa
3. hydrolysis CHy Hd

10 (1X) (1B)

ASSAYS FOR DETERMINING BIOLOGICAL ACTIVITY
Compounds of formula I can be tested using the following assays to

determine their prostanoid antagonist or agonist activity in vitro and in vivo and their
15  selectivity. The prostaglandin receptor activities demonstrated are DP, EP1, EP2,

EP3, EP4, FP, IP and TP.

Stable expression of prostanoid receptors in the human embryonic kidney (HEK)
293(ebna) cell line . ,
20 ~ - Prostanoid receptor cDNAs corresponding to full length coding

sequences are subcloned into the appropriate sites of mammalian expression vectors
and transfected into HEK 293(ebna) cells. HEK 293(ebna) cells expressing the

18-



clonal cell lines. 5 Prostanoid receptor binding assays HEK 293(ebna) cells
are maintained in culture, harvested and nenbranes are prepared by

di f f er entwalo3pe2ve i fugati on, follow ng lysis of the cellsPCa/CAIB@OG3H esence
of protease inhibitors, for use in receptor binding assays. Prostanoid
receptor binding assays are perforned in 10 mM MES/ KOH (pH 6.0) (EPs, FP
and ‘10 TP) or 10 nM HEPES/ KCOH (pH 7.4) (DP and IP), containing 1 nM EDTA,
10 mM dival ent cation and the appropriate radioligand. The reaction is
initiated by addition of nmenbrane protein. Ligands are added in

di met hyl sul f oo da Waipsia d ﬁegﬁcm/n ﬁﬁm‘:?rs@i@(t,tlona{nd]ma’#\/(dﬁlfll‘@olbrﬂe@%ule 1ého'1‘ﬁé’cp§ﬁérons

Non-specific binding is detérmned in the presence of

cor r espondi ng-hWerke A sEachiviepposermsirae mﬁb%é}ﬁ Yivsehieatly I ERG or 15
60 min at roewnhlegpam@t.ure or 30 C and terminated by rapid filtration.
Specific binding is calculated by subtracting non specific binding from
total binding. The residual specific binding at each ligand concentration
i s cal cul &t efratmoriprasedndiag assajsincti on of |igand concentration in order
to construct signoidal n i nati on of

| Cgand affinity 20 PHIDE ri sol s AEARRRe BHUNae b SR BT ey

Wiol e cel | sH@m’odamgmrgmfe@btsésfﬁﬁlmlak@ﬂntﬂh@lgstmmlmwlbaIB(SEF@ thepdls in DP and
| P in HEK 293({.603) L6 ﬂr@?eaé?:r mhl'?)lﬂbg' FdrQBe (IEIP Be oﬂt& &H@iﬁglagaﬁ hPl%Et%H&@m a

(HEL) cells) of intracellular accurru ati 1 zation

i ntracel | ul aFCCQBtOb‘a]F‘éI%rﬁSVEF’@e Hflﬁoélﬁ‘ﬁ 1Pl MMUMEY SR b -G éFP'ss thaélﬁl y

It r anszI eci®@d WP} br BPAM &EPESY/K(DH @re7 AR (IHP eR@ )} ébrfﬂzﬂﬁﬁgmlﬁm Bbeheo nmce|tot gr
| gands are on| S ass . rveste

e s o e ARaRn R ieRena i AR RS gl e Ao is Flinede B fa Rt

contain 100 bf iﬁ@mbﬁlh%@rot(smhds@mld |aﬂzsetdeledised1mqﬂw1m]/fov(rdmvhntlmrs ke@t/ca)rismht e

from Bi onol) i

forskolin to s{]%rrw ‘Q IB gﬁ,&&%%gtrl oéuct I OS}(‘)'C@D ?bl+£gé Ra&re'tee?fl?%%glgg)fhegé}k%éng%%

10 min, the dedMofthe q0§esmnd1ngat0@craé1@dctmmmst@med sIngpleationg are aepduqiedtpr For

cal ci um pobi kp zah 'a%o?r?t%ﬁib%nat&@'oﬁoa@%nﬁlﬂ&ﬁﬁﬁﬂed"b&ﬁ Id“fi‘ln%ﬁbﬁas Qifge reduced
gl ut at hi one and. coel ent e}e?iZI ne har vest ed fa nd, r esuspen eﬁ% rrks F12
161 HrRiRdEgeh

medi um  Cal cPBSingdBrricYated by sphirarting moB aPeiisBnAing: r%tcrt
provoked by Béldrual etifichindih@ e daoh tibend dftinl‘caﬁﬁiubﬂ|1Si¢a1¢lhﬂé@ﬁﬁd)é)québs6£§ﬂwri n.

Ligands are ?unc? ion of' hgan%i concentration in order to construct sigmoidal concentratlon—

response curves for determination of ligand affinity.
.20

Prostanoid receptor agonist and antagonist assays
Whole cell second messenger assays measuring stimulation (EP2, EP4,

DP and IP in HEK 293(ebna) cells) or inhibition (EP3 in human erythroleukemia

(HEL) cells) of intracellular cAMP accumulation or mobilization of intracellular
25  calcium (EP1, FP and TP in HEK 293(ebna) cells stably transfected with apo-

aequorin) are performed to determine whether receptor ligands are agonists or

antagonists. For cAMP assays, cells are harvested and resuspended in HBSS-
containing 25 mM HEPES, pH 7.4. Incubations contain 100 uM RO-20174
(phosphodiesterase type IV inhibitor, available from Biomol) and, in the case of the
30  EP3 inhibition assay only, 15 uM forskolin to stimulate cAMP production. Samples
are incubated at 37°C for 10 min, the reaction is terminated and cAMP levels are then
measured. For calcium mobilization assays, cells are charged with the co}factors
reduced glutathione and coelenterazine, harvested and resuspended in Ham’s F12
medium. Calcium mobilization is measured byAmonitoring luminescence provoked by
35  calcium binding to the intracellular photoprotein aequorin. Ligands are added in
-19 - ‘



WO 03/ 062200 PCT/ CA03/ 00084 di net hyl sul foxi de which is kept constant at 1
% (v/v) in all incubations. For agonises, second nessenger responses are
expr essedwavsacRomct i on of |igand concentrati on and bot hPECEA03ab08e¢s and
t he maxi num response as conpared to a prostanoi d standard are cal cul at ed.
For antagonists, the ability of a ligand to inhibit an agonist response is
5 determ ned by Schild analysis and both KB and sl ope val ues are

calcul ated. Prevention of PA2 or allergen induced nasal congestion in

al ler gi c sheep Animal preparation: Healthy adult sheeps (18-50 kg) are

used. These g aRRLATAE® PRICEES R eohstde apﬁ% @v/ Dfin AINALUIBaRINsP FRL hioBstSKi N
reaction to an i ntrader nal 10 |n]eCt|0n of Carls uum extract

Measur ement s SEONH FESFeNHGRRATSERAIE T’Fléeﬁf(%é? p fstion of %Err’ldd’roﬁ‘éed‘t%ﬁon &thsci ous
ani mal s. ThejpoléanCgoe‘eﬂmsrmd thenmax ic@ump rdsporese s oompped ite & prosteindid standard heads

i mmobi |i zed. Nas resi stan sure

mask rhi non® ?Ctulf?%v%ﬁémtaﬁo‘%%l tg‘ﬁla{“elrlrt?’a qﬁ%@i 3 P%S%Og‘i ﬁéﬁSpogsedBpl i ed
to the na3al dqterwag@bjgécm&anaﬂwm gdoth BB and stopsas pa@rr@égulqt%e The

maxi mal- end of the tube is connected to a pneunotachograph and a fl ow and
pressure signal i's recorded on an oscrlloscope | inked to a conputer for
on-1ine cal cBrexention effP g snsaleanggstion it dliarpis gheop t he

admi ni stration of an a%n@r%@l' ﬁrél%at%ﬂ LFIéa‘Pt'B @d1: Breh$ (13050 kd)l ake use@h@%% ' n
t he NAR congesti on are r éorded ;)I?r to %nd for 60-120 m nutes ost-

chal | enge. PREM 38 selgftepemsheingis of paREE? Posiye einferclirn §h &t infratsrai! | n

cynonol gus majéceivn oANsERs feEtAtd. on: Heal thy adult male cynom)l ogus
nonkeys (4-10 kg) are,ysed. The

t ? sal 0 aore ’fl}%ei‘((:teem 18 er?or iilss of a
natural positive skin 25 ESEFPELIPE 4G l}%ffft,l et el PrH 33& 8h aris
suum ext r act corBefous eniezth Thrpareirasaingd 1mm@rrmralqaynfsp¢setmrewth dwlrdleedudy is

fasted over ”Hﬂ{]&%gmz&&‘ af BirQElg Yé(s%gﬂigkNA){Zﬁstﬁi&w lNR; r%efltno EfiRgx the

animal is se etamn el ng renoved
fromits honhicemelry rephmgueréé@acair@n@psr%@a@e ehmc‘@lr(ezecz)ppaﬁ@tq WEsatadd with

a ??' 353395 edﬁs?.a oﬁﬂflekitﬁsdgtlé‘n of Phasbiraidehidlibe. g’i"l‘ib ﬁﬁhtﬁ’fﬁdl ehof thk ﬁbﬁtltﬁd W E:Ih a
cuffe endotracheal tu and, anaest hesi a is ntai ned vi a
a conti nuous COWWWEG%HBUQUW?#%M@MBM?‘& Pr@%r%%g‘r?df%ﬁf?ﬂqaé R84l signs
(heart rate, okﬂlnxmlopqaliﬂ&ﬂuo @.compafer fatonrlyner ald]ationdy Nmpbkawl prevocaticn

moni tor ed hrguoheut. 11,06 . SYRRLTEN of NEBRHEAIRRulh (65RkAGRGGS  On: A

neasurenent b
Changes in the NAR congestion are recorded prior to and for 60-120 minutes post-

20  challenge.

Prevention of PGD2 and allergen induced nasal obstruction in cynomolgus monkey

Animal preparation: Healthy adult male cynomologus monkeys (4-10
kg) are used. These animals are selected on the basis of a natural positive skin
25  reaction to an intradermal injection of Ascaris suum extract. Before each experiment,
the monkey selected for a study is fasted overnight with water provided at libitum.
The next morning, the animal is sedated with ketamine (10-15 mg/kg i.m.) before
being removed from its home cage. It is placed on a heated table (36°C) and injected
with a bolus dose (5-12 mg/kg i.v.) of propofol. The animal is intubated with a cuffed
30 endotracheal tube (4-6 mm I.D.) and anaesthesia is maintained via a continuous
intravenous infusion of propofol (25-30 mg/kg/h). Vital signs (heart rate, blood
pressure, respiratory rate, body temperature) are monitored throughout the
experiment. ‘ |
Measurements of nasal congestion: A measurement of the animal
35  respiratory resistance is taken via a pneumotachograph connected to the endotracheal
-20 -



35 respiratory resistance is taken via a pneunotachograph connected to the
endotracheal -20 WO 03/062200 PCT/ CA0O3/00084 tube to ensure that it is
nor mal . ANOHMG0¥280 on accoustic rhinometer is used to evalPGAIGAIBOGRY
congestion: This techni que gives a non-invasive 2D echogram of the inside
of the nose. The nasal volune and the m ninmal cross-sectional area al ong
the length of the nasal cavity are conputed within 10 seconds by a | aptop
conmputer 5 equipped with a 'custom software (Hood Laboratori es, Nhss,

U S. A). Nasal challenge is delivered directly to the animal's nasa
cavity (50 L wved tengjure TR iGHADESA. AR E@sl?shon £RPERRIhPBNRISR i @earded prior

to and for 60-120 m nytes paqst al | e. |f nasal. congestion occ
will transl at¥3UaERas F@H%Féfli)‘bn%{llﬁ 1§ 8‘ g&hes G@PB%VaST’GgZ&JF%ﬁ%?WOK@Eham cs

in Trained Cansiéé ofise Sass. rTied nabAIvoRySe diftithe ﬁﬁhm}&ﬂ efclye®ionavaty genpthaci ng

trai ned squirrel keys hairs in.ae anbers For
control por pdtath SPRK RIS MROR GipelBe RTRET PLnEHREH £1-E LR Py
par anet er § areguippedmitbch dustonasqierdre (Haodd dbowito3es, Massitles. A1) oNes;cﬂ ahdllespe each
nonkey' s nor g 4
conpounds are g?lg@o %Cﬁ?kd;ﬁlg agﬂléaeé%gal%a%&l Eg iﬁ%&%}lm&g nglrgh Qﬁg% . H%ASQP
(et hyl cel | ulcgggestl%mrem)decbprgql tagad §nodnl 20minuesipestechatlengemlIf rggabody
vei ght.  For RerQaeh o8l M will @irshife @to £ RIRSLEIIR, thénsRMéles ul trasonic
nebulizer is utilized. Pretreatment periods vary from5 mnutes to 4 hour's
before the nonkeys are challenged with aerosol doses of either PGD2 or
g\scarl S aoiJmIaihhl bgﬁEM&hBﬁcﬂinlnmrﬁaCoaﬁblﬁm Scﬂwrélg\/loiﬂf&ivlsenge each mI nut ef of
ata is calcul ated by ut.er r omcont,r ol ues for
cach respiratory par ameBret RErEdrRar AT Ao FEAREEL AR pOIES ARl
conpl i ance ( Quyerpsol Bxposues chanseforFaezonirelgsipasespolmenarpmeckanicsequent |y
obt ai ned for el t hen
conpared to [%?céa\g?l%w{yogg&gl ne%t %?grpgar@ﬁé%??%asepl ne?ié%)rnt rol a%h[lqu ugers t hat
25 nonkey. | o g#ablishsiach pieakeyisioampl ¢antigb ¥alpesy fog thagast &y 9sdst - chal | enge

for ea;: h I15 ”Dfﬂﬂﬁﬂnlﬁtmtﬁinogd)rﬁﬁéud@&@' dlfk%l\iét@];'oklg‘@s ﬂ&%dlﬁ%ﬂ%ﬂidﬂﬁﬁc):l ??lcﬁwer ?ged
separ at e y a e e the qvera |n ition o
medi at or RH@&}Y?@HH}%[S? g@%éggé Qpdigvenin at"@b{m{)‘bﬁg Welgl § sti cal
anal ysi s, pall-'l’oederbsdleﬂtmmstratmd)f co(nlﬁefnﬁ:tsem De¥ilbids kitrdsaimie ,neﬁillﬁ.er stutdized.
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Acti ons, reven uce onc Fiction in
Al lergic Sheeqballenged with aerosol doses of elther PGD2 or Ascaris suum antlgen 1:25 dilution.

20 Following challenge, each minute of data is calculated by computer as
a percent change from control values for each respiratory parameter including airway
resistance (R1)) and dynamic compliance (Cdyn). The results for each test compound
are subsequently obtained for a minimum period of 60 minutes post chalIenge which
are then compared to previously obtained historical baseline control values for that

25  monkey. In addition, the overall values for 60 minutes post-challenge for each
monkey (historical baseline values and test values) are averaged separately and are
used to calculate the overall percent inhibition of mediator or Ascaris antigen
response by the test compound. For statistical analysis, paired t-test is used.
(References: McFarlane, C.S. et al., Prostaglandins, 28, 173-182 (1984) and

30 McFarlane, C.S. et al., Agents Actions, 22, 63-68 (1987).)

Prevention of Induced Bronchoconstriction in Allergic Sheep

Animal Preparation: Adult sheep with a mean weight of 35 kg (range,
18 to 50 kg) are used. All animals used meet two criteria: a) they have a natural :
35  cutaneous reaction to 1:1,000 or 1:10,000 dilutions of Ascaris suum extract (Greer
C-21-



Ani mal Preparation: Adult sheep with a nean weight of 35 kg (range, 18 to
50 kg) are used. Al aninmals used neet two criteria: a) they have a natural
35 cut anew093feaeti on to 1: 1,000 or 1:10,000 dilutions of PASLI:‘M)B/QO(Bmum
extract (Geer -21 WO 03/062200 PCT/ CA03/00084 Di agnostics, Lenois, NO);
and b) they have previously responded to inhalation challenge with Ascaris
suumwi th both an acute bronchoconstriction and a |late bronchial . '
obstruction (WM Abrahamet al., Am Rev. Resp. Dis., 128, 839-44
(1983)). 5 Measurenent of Airway Mechanics: The unsedated sheep are

restrained i fgofRfids; LQn(;lE‘EN@f QH@bP@é% hhRpraliblsty hebbndiead $nilaMmeRi | 1 zed.

After topical anest heS| a of the nasal passages Wwth 2% i docai ne sol ution,

a bal | oon cathdiegge wdth ‘%ﬁf@‘éﬁ%‘éﬂ“ PSR hab At Brops hqcopsirietiqnand aglaksy

esophagus. TheorRialBb&ruatien {WeNL. Abfpmumttan,m Req. Rethf Pih. arrdpg3I®meheal tube
t hrough t he Hgé:) nostril using a flexible 10 fiberoptic bronchoscope as a
gui de. Pl eur )essure is estimated with the esophageal balloon catheter
(filled wbth one nL of Meashremenhi chAirgapdbichampe dlisuaiseddied slieap pier at i on

produces a n?«%ﬁta nl\é? ? b %ﬁﬁ W @a% ctrlee&)tsftl%ﬂ witd ttﬂeﬁlh%ﬁdes 1ﬁﬂél§ﬁ%dn A& 1o 1cal

car di ogeni ¢ " 0OSCI eral” pressure in trachea 1s nea ur ed with
a si dehol e can¢sthesia of(thmn@al pHssAzas With, 272 lidogaige sodutione @ Ballomaiagistainy

D essur 6.t heierd frbilh dcfhoguil it (eaoRRFeldyp ﬁ?&‘??“ﬁ‘égﬁ”aliﬁ‘?gﬁ“' cssur ¢,
ssu

i s measured wWittpatgd H’th’@é;r“tgqﬁifl 22\ OtE?FB‘%"i dﬁ%—f" tP&éﬂﬁE hrcdpermosy us‘“%’élﬂegi):ﬁ"é Cor p. ,

Nor t hr: dgﬁa @Pkrorﬁ)ﬁ@fbrdﬂ&ﬁom by @gﬂgaé Pleufall beSﬂﬁé)/s dsﬁﬁia&id&ﬂﬁlﬁthe(e&hphagédle

maxi mal en t he na tube 4 s ne
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t ranspul rmnalpyocﬁ*ﬁeqoa wtuvepmswm deftactienl woth cenrlystisdeinible oprliggonidel DR- 12;

El ectronics f 111&? Ct[ﬁ?eiral Y2 11? it hedigﬁ%@bﬁﬁaﬂlﬁldéﬂéﬁ%@e éa@hé@erPDP' 11

1

Digital. conpu qU| prent on-1ine

cal cul ati on &mneL mreme;ﬁm’% éﬁgm%ﬁar&ﬂvhrgﬂé% angd BOSlthr@gﬁsﬁ%ltt@ the Hpopfthe
obt ai ned By 'nﬁﬁcﬁﬂtf:ﬁédl %eaq@aﬁsbﬁ’h"ﬁo nARAprYSute, te differbRcdb@Abibtricheal pfr@dufeor

the determ natl 0 Thoracic gas, v IS nmea e body 25
pl et hysm)graﬁﬂ PFeHr%l?feéF‘i‘;Fe’s‘BéQﬁa?‘irE B&Pﬁdiﬁg?’fnﬁéﬁgésﬁﬁﬁ%@nf%ﬁf 8)]\%{5% g). The
fol | owi ng exarﬁhldgzﬁe ao®.,Nentridigd, CA).1 Foruké mehauréhentiofipelomny eeidtaace not to
be construed R ) th@@fakl%lfen&o%egﬁso%facm%usemg%eﬁﬁeef&d'ta aM¥uriBARIgragh t he

exanpl es, unle erw se state
(Fleisch, Dyna Sciences, Blue Bell, PA). The signals of flow and transpulmonary

20  pressure are recorded on an oscilloscope (Model DR-12; Electronics for Medicine,
White Plains, NY) which is linked to a PDP-11 Digital computer (Digital Equipment
Corp., Maynard, MA) for on-line calculation of R], from transpulmonary pressure,
respiratory volume obtained by integration and flow. Analysis of 10-15 breaths is
used for the determination of RT.. Thoracic gas volume (Vtg) is measured in a body

25  plethysmograph, to obtain specific pulmonary resistance (SRL, = RL*Vg).

The following examples are provided to illustrate the invention and are
not to be construed as limiting the scope of the invention in any manner. In the
examples, unless otherwise stated,

30 - .all the end products of the formula I were analyzed by NMR, TLC and elementary
analysis or mass spectroscopy;
— intermediates were analyzed by NMR and TLC;
— most compounds were purified by flash chromatography on silica gel,
. rec1ysta11ization and/or swish (suspension in a solvent followed by filtration of the
35 solid); ’
S -22-



30 - all the end products of the formula I were analyzed by NVMR, TLC and

el ementary analysis or nmass spectroscopy; - internediates were anal yzed by
NVR and T™WG;03/062206t conpounds were purified by flash chromaTamnapéng4 on
silica gel, recrystallization and/or sw sh (suspensionin a solvent

followed by filtration of the 35 solid); -22 WO 03/062200 PCT/ CA03/ 00084
- the course of reactions was followed by thin |ayer chromatography (TLC)
and reaction tines are given for illustration only; - the enantiomeric
excess was neasured on normal phase HPLC with a chiral col um: Chiral Pak

AD; 250 x 4.6 nRe caurkbef feaéth&wm fbl'l‘é\@é&@}d!h%{ I%%el\’&ﬁ&n%gﬁ@h?dl“ E)Czﬂ{ddl ng to
literature procedures or purch ? fromth? | om ng vendor: E

2- (2: oxocycl ope?‘i’@%c)“at&:@?%%léglvﬂe ISERUORANIYSC | entl fic.
4-fluoro-2-i edoaleleharnﬁ;meﬁiewgeém mdasyure@bhabimal haBUHPLCSei¢th a Eitah Fr.

(1 9;9 5[4113(24 é‘ﬁ?ﬁ% wlk%‘ %%%%XM%NESULFO\NL) 1,2,3,4-

TETRAHYDROCYCLOPENTA| b [TheiBcilegin¥ lih tamierti TeA@k® frepatdd E]_GCO@IQH htN'atDi@ O 15
CH3 C Step the f 1

(+/-)-(7-Flu %%Cegmfs gr%urc %SF%ﬁrOB’r ggy% %Wp‘é‘ II ndol - 3-vyl )acetl c acid et hyI
ester F 002EEthyl2H2-arocyelepaniyljaseiatst AE(PSd@ﬁle cigntifi¢ior o- 2- i odoani | i ne,
6.57 ¢ Of et IZfyfiluo')fo(221‘odoamhne Beugelmans, R.; Chbani, M. Bull. Soc. Chzm Fr. 1995, 132,

306-313.
10
EXAMPLE 1
(-)-[4-(4-CHLOROBENZYL)-7-FLUORO-5-(METHANESULFONYL)-1,2,3 4-
TETRAHYDROCYCLOPENTA[b]JINDOL-3-YL]JACETIC ACID

\ "'n,/COzH

15

Step 1: (+/-)-(7-Fluoro-1,2,3 4-tetrahydrocyclopenta[blindol-3-yl)acetic acid ethyl

ester

N\, CO,Et

N
H

20 A solution of 10.00 g of 4-fluoro-2-iodoaniline, 6.57 g of ethyl 2-(2-
oxocyclopentyl)acetate and 121 mg of p-toluenesulfonic acid in 100 ml of benzene
was refluxed with a Dean-Stark trap under a N, atmosphere for 24h. After this time,
the benzene was removed under distillation. Then, 60ml of DMF was added and the
solution was degassed before 19 ml of Hunig’s base followed by 405 mg of Pd(OAc),

25  were added successively. The solution was heated to 115°C for 3 h, then cooled to
room temperature. To quench the reaction, 300 ml of 1 N HCI and 200 ml of ethyl

acetate were added and the mixture was filtered through Celite. The phases were

-23 -



oxocycl opentyl )acetate and 121 ng of p-toluenesulfonic acid in 100 m of
benzene was refluxed with a Dean-Stark trap under a N2 at nosphere for 24h.
Af ter thiwoto/e2200t he benzene was renoved under distill atipem/CADB/@ONS4 60l of
DVF was added and the solution was degassed before 19 ml of Hunig's base
foll owed by 405 ng of Pd(QAc)2 25 were added successively. The sol ution was
heated to 115C for 3 h, then cooled to roomtenperature. To quench the
reaction, 300 mMm of 1 N HO and 200 m of ethyl acetate were added and the
m xture was filtered through Celite. The phases were -23 WO 03/062200

PCT/ CAO3/ 000&4paraedanditRtheanélpiiRie was edirgct@N@a6e Wah 208 k1t eal] hakfe The h 200

m of ethyl . ; ) i S..uer.e .c i ned she i bri ne,
dried over aﬂ‘ﬁ%‘r%ﬁl e%a@%é%%’;rgﬁﬁ %‘?’t‘iéar@e{%{ Wﬁ}f{%ﬁlaﬁ’ c%erégiotvgl %W\é\% Ogﬁéﬁéﬁ?pgt ed. The
crude mat eri dlltenasthfough @Editegand doneshtiayed. fThashudhnaeilogisaiitiergiuified Gyw t h

1000 10 e 0oL 05y Wl P 501 By RTOMDE 555 A v ool €, 3
1H), 4. 18 (gonehnd & sycllow solid), 2.85-2.55 (m 5H), 2.15 (m 1H), 1.22 (t,

3H). Step 2: ' NMR (acetone-dg) 8 9.76 (br s, LH), 7.34 (d
(+/-)-(7-Fluor o-l,RZ(a§?éol9% e?)r a%@dﬁéé’c )dgent(aEbLlerrinqS-(gl 1$§’a6(:7egtﬁt% %Ii d 10 F
CO2H N H Td b €olHideW b H)22.85-%15 (heotDs2dp (s ¢St &h(t13lh 14 mi of

tetrahydrofuran (THF) at roomtenperature, 7 nL of MeCH followed by 7 niL of

2N 15 NaCH e added. ter 2.5 h, the reactio ' re.was poured into a
separatory mﬁﬁ%glHgg'ﬁ?'ﬁ‘}?f“ﬁé’?ze%ﬁﬁ?tr%g&oﬁi' OR@E%?&%'ﬁﬁc?t‘%ﬁé&Iphases wer e
separatedOand the acidic phase was extracted twice with Et OAc. The organic
| ayers were conbi ned, washed with brine i ed over anhydrous Na2SO4 and

3 crude_and unstabl e waxy brown
oil that was used as such in the ~ 2 purity). 1H NWR
(acetone-d6) 8 10.90 (br s, 1H), € pf{ s, 1H), 7.34 (dd, 1H), 7.04 (dd,
1H, 6.79 (td, 1H, 3.56 (m 1H), 2.9042.50 (m 5H), 2.16 (m 1H). M5
(-APCl) mz 232.2 (MH)-.

To a solution of 1.24 g of the ester from Step 1 in 14 mL of
tetrahydrofuran (THF) at room temperature, 7 mL of MeOH followed by 7 mL of 2N
15 NaOH were added. After 2.5 h, the reaction mixture was poured into a separatory
funnel containing ethyl‘ acetate (EtOAc)/IN HCI. The phases were separated and the
acidic phase was extracted twice with EtOAc. The organic layers were combined,
washed with brine, dried over anhydrous NapSO4 and evaporated to dryness to yield
1.08 g of a crude and unstable waxy brown oil that was used as such in the next step -
20 (>90% purity). -
'H NMR (acetone-dg) § 10.90 (br's, 1H), 9.77 (br s, 1H), 7.34 (dd, 1H), 7.04 (dd, 1H),
6.79 (td, 1H), 3.56 (m, 1H), 2.90-2.50 (m, 5H), 2.16 (m, 1H). MS (-APCI) m/z 2322
(M-H)".

25  Step 3: (+/-)-(5-bromo-7-fluoro-1,2,3,4-tetrahydrocyclopenta[b]indol-3-yl)acetic acid

F
N CO,H

Iz

Br
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25 Step 3:

(+/-)-(5-bromo-7-fluoro-1, 2, 3, 4-tetrahydrocycl opent a[ b]i ndol - 3-yl )acetic
acid F \wO@2#bk22bb H Br -24 WO 03/ 062200 PCT/ CA03/ 00084 TecCa/zwBaeason of
2.20 g of the acid from Step 2 (>90% purity) in 30 nL, of pyridine, 6.85 g
of pyridiniumtribromde (90% purity) was added at -40C. The suspension
was stirred for 10 min at OC and warnmed to roomtenperature for 30 min.
Then, the solvent was renoved w t hout heating under high vacuum The crude
5 material was dissolved in 40 nL of AcOH and 2.88 g of Zn dust was added

I%_OLt ;gnw\g Sedto the gqtdﬂa mdlﬁﬁri't &2 gt@ﬁhe'ﬁﬁﬁlﬁ’ékﬁ d:ﬂ?;FDO%FuﬁMfrfﬁﬂmﬁA{)r 15
and warned to room.tenperature an itiqn o
this time, tREPYEHEE G gHfRl’f&f}@“‘ﬁ?a%“b&'ﬁ%ﬁ%ﬁé@%&?r‘fﬁé’vzﬁ&ﬁlﬁ?cf régfe?lﬁhﬁo and
tT Ei sI m Xt ur e swegenfion ed sgﬂéd)goai lgsﬁnau: at@ayd vannel toaosmaempeagtuns forGOERRAC.
e |layers e separ.at and the organic 10 | ayey. wash ] wat er,
brine, dri e\é\efr(;\eig’rtﬁgﬁ‘ﬂy@ﬁm rf&fgﬁﬁwgﬁ%‘tb@%ﬂ@nﬂ% éﬁ%ﬁ “ﬁ@ ?%f é}d}l?gl was
used wit h6ut rhaetdievasplissolived at 4@mLi of AdtEH pedR.88tgegf. Zn ¢iskwRs (ddedtponizonds) 8

(12] 7471H§ br 25 5 é’}l%%’%? tﬁigé]ld(sgfuiign 8%16%1 |_’g heos%gf%ﬂtsie&"&/ll@s sPirR8 £6M 5 i at 152c%Ra2- 65
(+/ -) - [ 5- br ontsrzmeg 1o tq@ilbteémrﬁzw)forralﬁddﬁmahfiz{r@}-4At B By dhe EAetiGbent af b] -
; 2?3' ]; foyr: ]St Z‘H&%{r;@ \r?fag gderﬁh@a |HEl\‘ic@rtiof;lof 1thH@1 @%21 t‘él_lsi Iﬁﬁ(t&% G&s %p@de{ltﬁtahe

P 3| of . .a ,_so] utjon of di azomethane jn ether was
added i n exc&ERAYALY unﬁ‘gtﬁﬁp@f%“%%%qﬁ%}‘#‘bn sy layeys pygee %F@Pﬁlt%sanﬂﬁﬁ? P& RS on
TLC. Thend t Hayes vlay snskedmwitle watsndvied, duirteovey aghpdrous 22 Odsasidiponestigied; he
crude net hyl gster. thus for i . . 5 NaH [
(6096 i n oi 1) Vasraghiata Restnol SRl nBinclin jPd2 PR 0l G20, 5 ePeRD! O
0C, cool ed adHiNMRo(ac#@®-dd 10 Eatbed, W) B.8#. (b0s.d FBf 7.89 ¢iml 3HDBedz(m, Bhori de.

Af ter 2.95-2.65 (m, 4H), 2.56 (dd, 1H), 2.19 (m, 1H).

15 Step 4: (+/-)-[5-bromo-4-(4-chlorobenzyl)-7-fluoro-1,2,3,4-tetrahydrocyclopenta[b]-
indol-3-yljacetic acid ‘

F.'
N\ CO,H

N

To a solution of 2.13 g of the acid from Step 3 in 10 mL of THF, a
solution of diazomethane in ether was added in excess until complete consumption of
20 * the acid as monitored on TLC. Then, the solvents were removed under vacuum. To a
solution of the crude methyl ester thus formed in 20 mL of DMF, 539 mg of a NaH
suspension (60% in oil) was added at -78°C. The suspension was stirred for 10 min at
0°C, cooled again to -78°C and treated with 1.70 g of 4-chlorobenzyl bromide. After
5 min, the temperature was warmed to 0°C and the mixture was stirred for 20 min. At
25 this time, the reaction was quenched by the addition of 2 mL of AcOH and this
mixture was poured into a separatory funnel containing 1N HCI/EtOAc. The layers
were separated and the organic layer was washed with brine, dried over anhydrous
Na2SO4 and concentrated. The alkylated material was hydrolyzed using the
procedure described in Step 2. The crude material was further purified by trituration
30  with EtOAc/hexanes to yield 2.35 g of the title compound as a pale brown solid.

225 -



5 mn, the tenperature was warnmed to 0OC and the m xture was stirred for 20
mn. At 25 this tine, the reaction was quenched by the addition of 2 nL of
AcOH and wbiog/o6220xt ure was poured into a separatory funnelPCrantoaoonsmg 1N
HCl / Et OAc. The layers were separated and the organic |ayer was washed with
brine, dried over anhydrous Na2SO4 and concentrated. The al kylated:
mat eri al was hydrol yzed using the procedure described in Step 2. The crude
material was further purified by trituration 30 with Et OAc/ hexanes to
yield 2.35'g of the title conpound as a pale brown solid. -25 WD 03/062200
PCT/ CA03/ 0008 ' { R 7 5) , 7.18
T 06?1(151\/1& W&@%@%@l?’/@%@lﬂg 79 Eob H? 7%&@ 1ﬁ)3ioé?d 1%)% 61 (o
(1H), )0212 9% (w, 282.,15.90 &, a8 (I (d, 1H), 3. Qleg J(Iclm301)H;702mz6HIr2} 51(|d§1 VS
APCI z ; ( 5
(+)-[5- brorméhi%(%”gé6 I%Be%/?!;?( 1§§I6181c§?( APCgm/243t6e3t ﬁ%ﬁ\%rocyclopenta[ b] -
i ndol -3-yl } acetic acid F //--CI)ZH N Br To a solution of 2.35 g of the
acid of Skep dep 5 5 BkorRb-4El Gl 3bbenB 0§ 7-M@S o AdE 8 d-1éBhldr&fyclopentalb]-
(S)-(-)-1-(1- ngfégxtl?@ thyJ alr::gqne The glgiutlon was 10 coylglgél, tg ro[ogn
tenperature dRelst Wrnight. The salt recovered (1.7 g) was
recrystallized again vmth 200 ter filtration, the white solid
salt obtained was neutralized wY \_angd_thgop oduct was extract ed
with Et OAc. The organic |ayerwas ith bring, dried over anhydr ous
Na2SO4 and concentrated. The mate % i/HEe
eluting with EtOAc to 15 yield 500 gy of €hantioner as a Wnite
solid. Retention times of the two re respectively 7.5 nmin

and 2.5 mn [Chiral Pak 4D, CAliGMor ASXBNPHE ochl QEABOLIRISH bl FohBEa .

(95:5:0.1)]. The nore
time = 9.4 m8r®°{3mas @dcgdﬂfimukqfl(ﬁh{r) 128 naphthyBethpjamine. The solutlon was

ggx g{les/ 40P’ WRBRAlS 8Gsh kémPeatire(aha séRed otdrhighl. althe baltret3%ered (7 %) Qras MECH) .

(-) - [ 4- (4- chiteriypalized gsato pithd08 rel ehEI N &4'6r fllfion. the 3vhitegokidsalbny dr ocycl
0- pent a[ b] i rbedinédt whe esifialigedawitldl 1 NMEICEaM theproalitt was extracted with EtOAc.
The organic layer was washed with brine, dried over anhydrous NapSO4 and

concentrated. The material was filtered over a pad of SiO2 by eluting with EtOAc to

15  yield 500 mg of the title enantiomer as a white solid. Retention times of the two
enantiomers were respectively 7.5 min and 9.4 min [ChiralPak AD column, hexane/2-
propanol/acetic acid (95:5:0.1)]. The more polar enantiomer was in 98% ee.
ee = 98%; Retention time = 9.4 min [ChiralPak AD column: 250 X 4.6 mm,
hexanes/2-propanol/acetic acid (75:25:0.1)]; [ollp®" = +39.2° (¢ 1.0, MeOH),

20 |
Step 6: (-)-[4-(4-chlorobenzyl)-7-fluoro-5-(methanesulfonyl)-1,2,3,4-tetrahydrocyclo-
penta[b]indol-3-yl }acetic acid and sodium salt ' '

The acid from Step 5 (15.4 g) was first esterified with diazomethane.
The sulfonylation was accomplished by mixing the ester thus formed with 16.3 g of

25  methanesulfinic acid sodium salt and 30.2 g of Cul (I) in N-methylpyrrolidinone. The
suspension was degassed under a flow of N2, heated to 150°C and stirred for 3h, then
cooled to room temperature. To quench the reaction, 500 ml of ethyl acetate and 500
ml! of hexanes were added and the mixture was filtered through a pad of SiO; by ‘
eluting with EtOAc. The organic phases were concentrated. The crude oil was

30 dissolved with EtOAc, washed three times with water one time with brine, dried over
anhydrous NapSO4, filtered and concentrated. The crude material was further
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The acid fromStep 5 (15.4 g) was first esterified wth diazonethane. The
sul fonyl ati on was acconplished by mxing the ester thus forned with 16.3 ¢
of 25 mewbanmerhd i ni c acid sodiumsalt and 30.2 g of Cul PCIT)CA0B/00084

N-net hyl pyrrol i di none. The suspensi on was degassed under a flow of N2,
heated to 150C and stirred for 3h, then cooled to roomtenperature. To
guench the reaction, 500 mM of ethyl acetate and 500 nl of hexanes were
added and the mi xture was filtered through a pad of Si02 by eluting with
Et OAc. The organi ¢ phases were concentrated. The crude oil was 30 dissolved

wi th EtOAc, ‘éﬁl%t?i%g bS/rH'l@l?cltn‘oHﬁ%)g‘Mﬁh@ e\IYﬁfn%rwfi’rF@ Hd[%t Woh100% Auen@rib 8090V er
anhydr ous NaZ$S

tered and conce tra e material further
- 26 WD 03/ erQb‘Gn@@ﬁ‘@A”G@O@@‘SQC fgpa‘?@ SUF é*%ﬁ%‘ﬁi‘w SFaISiE ng

with a gradi en¢ plfdc@dﬂléﬂg%ﬂb@dl uﬁS‘@p 120 Tﬁ@‘%ﬁletcehipeﬁ@d (9% g:}@?s:olitmnadl avia daitd4 g
of the sul fona ester roc

d d

described in S§ ftsr twy %JC'E?S?IIVS1%06}%%ﬁﬁzﬁlof’é%gopdggwge%tﬁP §| ﬁtél?ie aoil g%d Pte
solid aftér tGd2Cleddweseaiase recrystallizations: isopropyl acetate / heptane
1y 1T A et e, i b ©
J=8.8 Hz), 6.19,(7489 (@HlH) PM&?S 8 31z).0.29(d, ]1H TarrABS )85 ﬂ|2)(d BL43 (m
th) Jg ig gSHZi-*hsﬁz% z@qlm Jilﬁi) 238%@3@1@%%&% i), 2. %-é@agﬂdzﬂ)l%tz RS (1)6 1
156.5 (d, JcFd 3’7‘%}}1(22@5193H@92§7|}/R ﬁ% 3%@\4@ %153&&#? tonﬁé’rﬂ%?@&az
%22- gg 431328) 2,5612(8, Fcp=d37 g@ﬁﬁs@ #29.2, HSZS7 ,4388, 13mb+d JS=829 Hz) 12938, (d, -
c C :

VB (-APOH) W ZSF L0 GalF PR s eI 1 L1 386 ey £rag PO

[ Chiral Cel ODceiAihlz), 203,444, BS.m36. &gﬁfﬁeﬂérﬁeMS(pﬁP@Témdkﬂéﬁ Rattt.] @deti c

acid (90:5: SIQ)Z)] [oc]D21 = -29.3 (c 1.0, MeOH). M 175.0C The sodium

salt was prepared by the treatnment of 6.45 (14.80 nmol of the above
aci d conpounceei9 b TRetenden Wy =whx-him [ GuratgeldpD saluamidstlis 4hmmacH

sol uti on. 15Th%69151%m %mﬂ{anmeﬁ@aauwb 5I5RD) VR m apdethe ocMedansol i d
20 was di ssol ved | L of isopropyl alcohol under reflux. The final

vol une was 500 nL by distillation of the solvent. The sodi um
salt crystall i zed by CDlﬁH sodgurh Galt tvas fifepared pg tiad tréatestadiouth sa4t8Onwamol)

suspended in o'?%l% al;c{vcéza% cvgr&p%ugd gnr ﬁtdﬁ 6(‘100 mL) with 14.80 mL of an aqueous 1N .
NaOH solution. The organic solvent was removed under vacuum and the crude solid
"~ 20  was dissolved in 1.2L of isopropyl alcohol under reflux. The final volume was
reduced to 500 mL by distillation of the solvent. The sodium salt crystallized by
cooling to rt. The crystalline sodium salt was suspended in H,O, frozen with a dry ice
bath and lyophilized under high vacuum to give 6.00 g of the title compound as the
sodium salt.

25 "M NMR (500 MHz DMSO-dg) § 7.63 (dd 1H, J;=8.5 Hz, J,=2.6 Hz), 7.47 (dd, 1H,
J;=9.7 Hz, J,=2.6 Hz), 7.33 (d, 2H, J=8.4 Hz), 6.70 (d, 2H, J=8.4 Hz), 6.06 (d, 1H,
Jup=17.9 Hz), 5.76 (d, 1H, Jp=17.9 Hz), 3.29 (m, 1H), 3.08 (s, 3H), 2.80 (m, 1H),
2.69 (m, 1H), 2.55 (m, 1H), 2.18 (m, 2H), 1.93 (dd, 1H, J;=14.4 Hz, J,=9.7 Hz).

30 | EXAMPLE 1A
Alternative procedure for (+/-)- [S-bromo-4-(4-chlorobenzyl)-7-fluoro-1,2,3,4-
tetrahydrocyclopenta[b]indol-3-yl]acetic acid (Example 1, Step 4)

Step 1: (+/-)-7-fluoro-1,2,3,4-tetrahydrocyclopenta[blindol-3-yl)acetic acid
35  dicyclohexylamine (DCHA) salt
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bath and | yophilized under high vacuumto give 6.00 g of the title conpound
as the sodiumsalt. 25 1H NWVR (500 MHz DVSO-d6) 8 7.63 (dd, 1H, J1=8.5 Hz,
J2=2. 6 Hzwp 03/0é220¢ dd, 1H, J1=9.7 Hz, J2=2.6 Hz), 7.33 (dpPCIIgA0Is@84 Hz),
6.70 (d, 2H, J=8.4 Hz), 6.06 (d, 1H, JAB=17.9 Hz), 5.76 (d, 1H, JAB=17.9
Hz), 3.29 (m 1H), 3.08 (s, 3H, 2.80 (m 1H, 2.69 (m 1H), 2.55 (m 1H),
2.18 (m 2H), 1.93 (dd, 1H, J1=14.4 Hz, J2=9.7 Hz). 30 EXAMPLE 1A

Al ternative procedure for (+/-)-

[ 5- br ono- 4- (4- chl orobenzyl )-7-fluoro-1, 2, 3, 4-

EJer} r ;ath%dr ﬁ:ycl Opegt g[ g]A O?ths wso«hﬂl@c@ﬁz Brodgd-a-fluoxeie any@Jh@Qloﬁ k wittep 1: 4

-f 1l uoro- e en cetic aci
35 di cycl oheRYWhFA %OCWQPPX)W a‘F (St gﬁg o) ?56%019@?’%&6%%%%%&3 R 0. 526 M
?(2)| ution IOf Zefhixaop 28 hblig OWaeen ivlak Reedtiopicnll e rema@ledrvgithna DeaeStyk apparatus.

- oxocycl opent acet a I a eat ed
to reflux f@?l %‘6’) HSTJWéqS %%Qeﬁsu\xg@@zaé‘%taﬁ% ?Q’gh?rs gk&i SQ%GC%%Vgr%)On\Q%eaeh Stark
apparat us5 ~ Uhsredemitd infermediafeol dseecrally ommqlna?haretaemomml*tWr\gas wiashed 85%
conversi on t g HNR R GGH 1@%bbﬁgt9§) AUS ol § Hﬁﬁ&egg{@fhélok%angpﬁﬁd’ti‘bﬁd The

reacti on m xture was.was M sodi‘'um bl car bonat e vol unes) for
15 mi nut es aidseMePosighNiNe rPmaRNSRYTURNAS @ﬁtﬁwlmdéﬁVaWH@ ©ermmiisy syrup

was distill egegiaaArxytey uiilifd & IVTHIEA exd%@§k@tuﬁé andyhigeRseddingliid wad at 30C,
t hen excess ket one ang Li {)]q';lct ed aniline were - r g (g? %OC range;

the inine wa&oo¥eEder &l Freet e?%‘@&“farsé?ﬁovﬁrﬁ é‘%\i‘ﬁ ]% %69 THEWAS 21 ear
liquid wioh ghbowntcyear Eheidiwitng3%muetyredi ate was then added to a degased

m xture of potassium ?%%t ?“ine l{lépﬁg%atew fi‘ﬁ%nn %&39{150’3 %‘g@%@ d"Hﬁx&ure of

chl ori de' nonohydrate ( fUm ace
N, N- di et hy| powssmndectafoi (ﬁalq) ¢@rm@1butyéammnm@m ¢higmide men yg%e ed)The

reaction m X#)Hﬁfdlm%cagfét(?@ﬁe Qﬁkﬁ@l‘f Qfméhﬁ%érta?mﬁ@‘éﬁﬁél|c@M@éﬂtrﬁ@oril-5f fage to

2t T oom | empers6 ¥I Bre RO AT NN
(1. 8 f;’ggﬂ[fﬁkool\g@?%ﬂttiﬂl athﬁal BNHQOI—R;SQ Y?az ﬂieﬁ{ﬁﬁbl&;d ziE{ﬁﬁh?ﬁﬂﬁOtES\z@dﬁaﬁ’ﬁerc]iV\las
oG Lo 1 bt AN T, S04 LS S M LS By TR gt e
(0. 75 vol unme)oluhte)f Washet @ath tbivghd (320 75r\mﬂums)o1l‘hd: aqgreownphad dad acidified to
di cycl ohexyl af & Brefib aRfed iR et it {PBuliRihefifyl EC(23D.75 volume). The
combined organic fractions were washed with water (0.75 volume). To the clear light
20  brown solution was added dicyclohexylamine (1 eq) and the solution was stirred at
room temperature for 16 hours. The salt was filtered, washed with ethyl acetate,
tertbutyl methyl ether and allowed to dry to give the title compound as a tan solid.
Assay: 94 A%.
1H NMR (500 mHz, CDCI3) : § 9.24 (s, 1H), 7.16-7.08 (m, 2H), 6.82 (t, 1H), 6.2 (br,
25 2H),3.6-3.5 (m, 1H), 3.04-2.97 (m, 2H), 2.88-2.70 (m, 3H), 2.66 (dd, 1H), 2.45-2.37
(m, 1H), 2.13-2.05 (m, 2.05), 1.83 (d, 4H), 1.67 (d, 2H), 1.55-1.43 (m, 4H), 1.33-1.11
(m, 6H).

Step 2: (+/-)-(5-bromo-7-fluoro-1,2,3,4-tetrahydrocyclopenta[blindol-3-yl)
30  acetic acid :
A slurry of the DCHA salt from Step 1 above in dichloromethane

(0.241 M solution) was cooled to —20 to —15 °C. Pyridine (2 eq.) was added in one

shot and to the slurry was added dropwise bromine (2.5 eq.) over 30 to 45 minutes

maintaining the témperature between —20 °C and 15 °C. (At about 1/3 addition of
35  bromine, the reaction mixture was thick and an efficient stirring was needed.
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roomtenperature for 16 hours. The salt was filtered, washed with ethyl
acetate, tertbutyl nethyl ether and allowed to dry to give the title
conmpound WO 0a/062200 sol i d. Assay: 94 A% 1H NVR (500 nHz, @DTA3N03/000849. 24
(s, 1H); 7.16-7.08 (m 2H), 6.82 (t, 1H), 6.2 (br, 25 2H), 3.6-3.5 (m
1H), 3.04-2.97 (m 2H), 2.88-2.70 (m 3H), 2.66 (dd, 1H), 2.45-2:37 (m
1H), 2.13-2.05 (m 2.05), 1.83 (d, 4H, 1.67 (d, 2H), 1.55-1.43 (m -4H),
1.33-1.11 (m 6H). Step 2:

(+/-)-(5-brono-7-fluoro-1, 2,3, 4-tetrahydrocycl openta[ b]i ndol -3-yl) 30

acetic acid Aysl4ily a@fbohh?ﬁ@@ﬁiﬁoﬁ%ﬂflblcfrﬁﬁm thé ﬂﬁxtllr@muﬁlel“l[bdﬂe cidagt. pet hane
(0.241 M sol ytion S added

in one shot Aétﬁhc‘%fﬁl\)l\faﬂ%“ 8&3?@9&\%&% tgﬁ&%‘ﬁtlm@b’wlgyw%sr%gﬁ %gbl&?n? over 30

to 45 m nut eBouri-D§ &CNiARgLd Hdd (ROPed.qtvas eheheddedbover Zﬁnﬁuws @nd 1fcQust( At

ot ici ent ot 1101 ) Hae QiR ik Gl GFDBODRE VA RATE 45 o e A 7

Eventual 15, atixtairomss dged ferboti DHmindtebiocmisure thatlike exothaimew tsegoange(abpiiose”
again.) Aftefs ‘CC)FP '16%??“1% &p@ﬁt%ﬂ%a% '1éﬁéatehhﬁt}{ %%E 5 QRotTbX EME Bviaboaged

for one additiona Acet'ic acid (3.04 eq.) was, then added
over 5 ni nut 88 mindWhemeo mese exqthergywagobserygd, tﬁﬁé]‘?iﬂalﬁ%tzi‘%‘”%ﬁ%‘@ ?@&teﬁortl on

of zinc was aHdadortopeddtiof takd atdiRd30Mb 45 wiiguteers aged for about 5 minutes

to ensure that the exotherm Thi s
operation was repeat ed‘A\?ﬁ ﬁoéﬁgﬂgn Spgﬁ%@@%&fl thp k@tcg\)”élls &3 99" n. When
no nore 8Xxot kafiparavae, sdeslelr ed and benceatratbdiThe rzactionwasis ael s swdsttedrto  The

uhol e operat g g}yﬁ @Ee%%%@fi‘rgﬁté 8 vaRifd) %H&?SLOWAEch%BusC%HL g%th%glhﬂtm (G

addi ti on, 0 room ture
concent r at edvolihe) maaeddadnThe sixiuee (eastablidation etisalis, e ﬁ@b’ﬁ?llum) Magtaged étt her

(MIBE, 0.8 v Adﬁ??e)m Rty f%{)f/‘h&ﬂ‘%‘?ﬁ‘fﬁte?&ﬁhi'&lgﬂ%bﬂkasﬂﬂcu"l“h@ﬁac(Qf BlkaviPhd rTE) was

added. The mxture cryst |1 zat1on_of salts

room t enper athap enseskwith NEYBE 63004 W@@P@&nﬁﬁb%ﬁﬁﬁg%&‘ww% g‘ésg
sol ka-fl pg ‘0@§ trohdISREH d dh MEBEtor CBhe &tgzniv phaseey)asangdhédwith IV\PaiterraO 8

bhase was wn SRS §HE JERER oY eg BT ey aod e R Ge it KRR Tycctr o 9am €
concent r at ed (ag 05 ohirae) tb oryseabipgedpy borapawidotvatef (PR} volug®sywhaadeedand
crystallize Eh%eoa?c%rwgsu&gd f9PL l%ur.( gd&iﬁo}{ﬁlVMﬂ&"S(bB\Q@%hﬁlqg?q’a@@Qded over 1
hour. After completion of the water addition, the batch was aged for one additionnal
20  hour, filtered, and rinse with 30/70 IPA/Water (0.15 volumes). Cljystallized
bromoacid was dried in the oven at +45 °C.

Step 3: (+/-)- [5-bromo-4-(4-chlorobenzyl)-7-fluoro-1,2,3,4-tetrahydrocyclopenta[b]-
indol-3-yl]acetic acid |

25 The bromoacid of Step 2 was dissolved in dimethylacetamide (0.416
M solution) and cesium carbonate (2.5 eq.) was added in one portion. To the slurry
was added in one portion 4-chlorobenzyl chloride (2.5 eq.) and the batch was heated
to 50 °C for 20 h. The batch was cooled to r.t. and sodium hydroxide 5N (4.00 eq.)
was added over 5 minutes (temperature rises to +40 °C). The reaction was aged at 50

30  °C for ca. 3 hours, cooled to room temperature and transferred into an L extractor.
The solution was diluted with isopropylacetate (IPAc, 2 volumes) and cooled to +15
°C. The solution was acidified with 5N HCI to pH~2. Layers are separated and the
organic layer was washed with water (2x2 volumies). IPAc solution was concentrated
and switched to IPA (0.8 volumes) to crystallize the product. Water (8 L) was added
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the batch was aged for 1 hour. Additional water (0.33 volunes) was added
over 1 hour. After conpletion of the water addition, the batch was aged

for one awoiogiexzn@l 20 hour, filtered, and rinse w th 30/ POTICAMSNGIBer (0. 15

volunmes). Crystallized bronoacid was dried in the oven at +45 C. Step 3:
(+/-)- ‘ '

[ 5- bronp- 4- (4-chl or obenzyl )-7-fluoro-1, 2, 3, 4-tetrahydrocycl opent a[ b] -

i ndol -3-yl]acetic acid 25 The bronpacid of Step 2 was dissolved in

di net hyl acetam de (0.416 M solution) and cesium carbonate (2.5 eq.) was

deﬁ? [ nbone 0{9@11’2 h&Ws élﬂ-@tﬁgh%tcﬂ Wﬁsrfﬂteéé’&ﬁ% gil(ti)kjﬁhd titje c@ﬁ%oﬂﬁﬁ iéll 8% isSO%)ateCd f 20
- chl or obenz or.i eq. nd the ch.w eated to for

h. The bat ch‘%@%@d}a&g C&'BbF.dflgdérh COYET Bt éﬁ]&ivﬁgélogﬁ'm. 00 eq.) was
added over 5 mnutes (tenperature rises to +40 C). The reaction was aged at
50 30 Cfor ca. 3 hours, cooled to rqgghiﬁﬁagaature and transferred into an
L extractor. The solution was diluted w i Sopropyl acet ate él PAc, 2

vol umes) and (e6pl€d144-CHISOROPHENY Is)bi Tl Yol 7 W& GRO i-MEGIANERUSHONY Lt o
ph 2. Layers ar e s SpATRIRAFIBRAIEY USRI PA[SHRDOIS. YERUCATIU Awat er
(2x2 vol unes). I%Ab’so?utlon was concentratet and switched to | PA (0.8

vol umes) to crystallize the product. Water (8 L) was added -29 WD 03/062200
PCT/ CA03/ 00084 over 2 hours and the batgh™was filtered to give the title
conpound in 88%isolated vyield ™ batigh_dan becg}ied in the oven at +40

C for 24 hours. EXAMPLE 2 5
(+/-)-{4-[1-(4- CHLOROPHENYL) ETHYL BORO- 5- METHANESUL FONYL-

1, 2, 3, 4- TETRAHYDRO- CYCLOPENTA[ B] IODOL- 3- YRR-ACETRC ACID F CO2H N H3C 0" i
Sl-a CH3 ci 10 To a solution ofoﬂ,S g.0T t pt hyl ester of the acid of
Exanple 1, Step 3 (which was prepaCHd ?)y ests ~eqation of the :
corresponding acid wth diazonethane in tetrahydrofuran), 2.03 g of

1- (1- br onoet hyl ) - 4-chl orobenzene in 50 :
10 To a solution of 1.5 g of the methyl ester of the acid of Example 1,

Step 3 (which was prepared by esterification of the corresponding acid with
diazomethane in tetrahydrofuran), 2.03 g of 1—(1—bromoethyl)-4-chlor0beﬁzene in 50
mL of acetonitrile and 6.01 g of cesium carbonate was added. The resulting mixture
was heated to reflux with rigorous stirring for 3 hr. Then the reaction mixture was

15  cooled to room temperature, diluted with 50 mL of ethyl acetate, filtered, and the
solvent evaporated. The residue was purified by flash chromatography (silica gel, 4%
EtOAc/hexane) to afford 1.41 g of desiredN-benzylation product as an approximate
1:1 mixture of diastereomers according to 'H NMR analysis.

" To the above ester (1.2g) dissolved in 80 mL of NMP, 2.63 g of

20  methanesulfinic acid sodium salt and 3.7 g of Cu(I)Br was added successively. The
resulting suspension was degassed under a flow of N2, heated to 140°C and stirred
rigorously for 8 h. Then the reaction mixture was cooled to room temperature and
diluted with 500 ml of ethyl acetate and 500 ml of hexane. The resulting mixture was
filtered through a pad of silica gel, further eluted with EtOAc. The filtrate was

25  concentrated to about 300 mL of volume and washed with water and brine. The
organic phase was separated and dried over anhydrous NaSO4, filtered, and
concentrated. The crude material was further purified by flash chromatography over
silica gel eluting with 30% EtOAc/hexane to provide 1.0 g of the sulfonated material.
It was hydrolyzed to its corresponding acid using 10 mL of 2 N NaOH in a solvent

30  mixture composed of 10 mL of THF and 10 mL of MeOH at 1t for 3 h. The reaction
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mL of acetonitrile and 6.01 g of cesium carbonate was added. The resulting
m xture was heated to reflux with rigorous stirring for 3 hr. Then the
reacti on woxsMeromas 15 cooled to roomtenperature, dil ut@dTwiAobo&84 L of
ethyl acetate, filtered, and the solvent evaporated. The residue was .
purified by flash chromatography (silica gel, 4% EtOAc/hexane) to afford
1.41 g of desired N-benzylation product as an approximate 1:1 m xture of
di astereoners according to 1H NVR analysis. To the above ester (1.2Q)

di ssolved in 80 nL of NMP, 2.63 g of 20 nethanesul finic acid sodiumsalt

and 3.7 g of ;Quitd Bhs M@ﬁlaﬁggﬁ\dnﬁmq\qmlaﬁaéyus sbRion 208 Yk tridign @um@mbon was

degassed under a flow of N2, heated, tqg 140C and stirred for
h. Then the F8&eERRHCHPLEATCH QESW‘E?dB}e@dWFba‘"r}WB}ﬁ“FéH%‘BF‘aSt“&rf‘@ gh an‘%ldut ed

with 500 M efamwidyd teadiratie a’:tﬁkﬁie &0 The tab diexaemmer hers epulatadriy using ur e

fitrate %idf%hiaﬁxgmcp Bt g i 8t e B Bprf OB S it ,
wat er - ands br oﬁélastﬁeemeoAg(ahmrd)srp)d!ta)ste)mm%mda’&l@tmgl ohdidstereomdr BWlmgenhydr ous

Na2so4, fi It -On Egc? concentrated. The crude materi aI was further

purified by % hy over silica gel_ eluti Qi%
Et OAc/ hexaneﬂlaﬁtﬁpﬁmmﬁ ﬁ hﬁgbﬁce‘pﬁ@dﬁﬁ 1o, dHD.eh o0 (d Uﬂi 7v@§s(dd
hydrol yzed t qp)tB3£@l, Qﬁip@gsi(m dl(tfll , 3.99 ¢, 3), RoN3Na@, ilp) 2.8l vent

SREEEE T R R ROy RO N

HC aqueopis SBHUMDOARU) &4 448000 H)M. t h Et OAc.  The separated organi c phase
was dried over anhydrous sodiumsulfate, filtered, and evaporated to
afford the crude acid. The two di astereonmers were separated by using
preparative HPLC (Zobax, . 30% Et QAC/ hEXaPRWE2A 0. 2% AcOH)' to afford 300 ng

5 of diast f B
o) O i ast er s Lol LSt G @W“éér&h‘df@enﬁ%%hﬁ?&i%ﬁg R T

s, 1H), 7. Gasvlé@yliwﬁetg@yé@dcycmta[bﬂlr@gl gullesejcacgd o5 (d, 2H), 6.91 (q,
%HZM ?dg 5(1 s, 3H), 3.0%3p3% Q@ut(dﬂof%ggaf@l@méh Bstefibf Be bid oZE?&QrﬂD()IwLI\/B]-"D
(-APCl) zl_%ﬁﬁ? %@fh%was Eﬁ%ﬂﬂfﬁﬂ%fﬂ%ﬂ f@éwﬁa&f é%{ﬁﬁw@iﬁ%mﬁ Vidh

(+-)-4-] 1 ( dizzbhethapd anginitetdryfiitany if 160omb-oF NMMPhHN2-g of methanesulfinic acid

sul fonyl -1, 2 3ot Gh RS et iR 3R RbEAURLE S TH! 1RGRhE Sudthdon was
degassed under a flow of N2, heated to 150°C and stirred rigorously for 4 h. Then the

20  reaction mixture was cooled to room temperature and diluted with 500 ml of ethyl
acetate and 500 ml of hexane. The resulting mixture was filtered through a pad of
silica gel, further eluted with EtOAc. The filtrate was concentrated to about 300 mL
of volume and washed with water and brine. The organic phase was separated and
dried over anhydrous Na2SO4, filtered, and concentrated. The crude material was

25  further purified by flash chromatography over silica gel eluting with 30%
EtOAc/hexane to provide 4.7 g of the sulfonated material, which was dissolved in 200
mL of dichloromethane. To the resulting solution, 3.39 g of 4-chlorophenyl methyl
carbinol and 5.68 g of triphenylphosphine was added, followed by the portion-wise
addition of 4. 99 g of di-tert-butyl azodicarboxylate. The reaction'mi}{ture was stirred

30  atrt for 3 h and then concentrated. The residue was loaded on a silica gel column and
eluted with 5% EtOAc/hexane to afford 5.1 g of methyl ester of the title compound as
an approximately 1:1 mixture of diastereomers according to 'H NMR analysis. -
Following the hydrolysis and purification step described in Example 2, the title acid
was afforded. ‘

35
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15 To a solution of 6.52 g of the nethyl ester of the acid of Exanple 1,
Step 3 (which was prepared by esterification of the corresponding acid with
di azonet ao@3joe2b@t r ahydr of uran) in 160 nL of NWP, 10.2 gPefi/CA03/00084

met hanesul finic acid sodiumsalt and 19 g of Cul was added successively.
The resulting suspension was degassed under a flow of N2, heated to 150C
and stirred rigorously for 4 h. Then the 20 reaction m xture was cooled to
roomtenperature and diluted with 500 M of ethyl acetate and 500 ml of
hexane. The résulting mxture was filtered through a pad of silica gel,
further eluted with EtQAc. The filtrateawgg goncentrated to about 300 nL

of volume and d w ri nj ar at ed
and”dri ed_ovel anAyraseoRE SR Fr L R AR B R e TR e
materi al was 25 furt heTEPRAHYBRObYHIC ARBAZDIC Y IONCGHINY ACEY silica gel.
eluting with 30% EtQAc/ hexane to provide 4.7 g of the sulfonated material,
whi ch was di ssolved in 200 nL of dichloronmethane. To the resulting
solution, 3.39 g of 4-ch|oroph$pyl ar bi nol and 5.68 g of

tri phenyl phosphi ne was added, foht% portion-wi se addition of 4.
99 g of di-tert-butyl azodicarbox : eae®Oghl mi xture was stirred 30
at rt for 3 h and then concentrat &d & resi due was | oaded on a silica gel
colum and eluted with 5% Et OAc ane te_afford 5.1 g of nethyl ester of
the titl'e conpound as an approxi ﬁd:ﬁ re of diastereoners
according_to 1H NVR anal ysi s. Fo@l ow’' ng the el F¥5| s and purification
step desctibed in Exanple 2, the title acid was afforded. 35 -31 V\D

03/ 062200 PCT/ CA03/00084 EXAMPLE 3 (+/-)-

[9- (4- CBLORCRRAZIYI) - ﬁetﬁ%ﬂ@?ﬁ;&o%ﬁﬁ%ﬁﬁyhWhhy’ﬂr&lﬂ-@arbazol 1-yDacetate
TETRAHYDRO | H- ACETIC ACID F&02H N GS O7 NCH3 5 CI Step-
1. (+/-)-ethyl (8 -brono-6- flupro- 3,4

acetate ‘

Br
To a suspension of 7.24 g of (2-bromo-4-fluorophenyl)hydrazine
10 hydrochloric acid salt in 100 mL of acetic acid, 5.5 g of ethyl 2-(2-oxocyclohexyl)-
acetate was added. The resulting mixture was heated to reflux for 1 h. Then 10 mL

prahydro- 1 H-carbazol- 1 -yl)
CO,Et

H

of ethanol was added and the reaction mixture was heated at reflux overnight. The
solvent was evaporated and the residue was diluted with EtOAc and washed with
saturated aqueous NaHCO3 solution, water, and brine successively. The organic
15  layer was separated and dried over anhydrous sodium sulfate, filtered, and evaporated.
The residue was purified by flash chromatography over silica gel (5% EtOAc/hexane)
to afford 3.12 g of desired compound.
'"H NMR (acetone-dg) § 9.97 (br s, 1H), 7.34 (dd, 1H), 7.13 (dd, 1H), 7.09 (dd, 1H),
4.16 (q, 2H), 3.43-3.35 (m, SH), 3.05-2.88 (m, 1H), 2.76-2.53 (m, 3H), 2.10-2.00 (m,
20  1H), 1.96-1.87 (m, 1H), 1.82-1.72 (m, H), 1.72-1.64 (m, 1H), 1.23 (t, 3H).

Step 2: (+/-)-Ethyl [8-Bromo-9-(4-chlorobenzyl)-6-fluoro-2,3,4,9-tetrahydro-1H-
carbazol-1-yl]acetate
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CO2Et N H Br To a suspension of 7.24 g of

(2- brono- 4-fl uorophenyl ) hydrazi ne 10 hydrochloric acid salt in 100 nL of
acetic acw0,0368620g of ethyl 2-(2-oxocyclohexyl)- acetate wa3/(addewss The
resulting mxture was heated to reflux for 1 h. Then- 10 nL of ethanol was
added and the reaction m xture was heated at reflux overnight. The solvent
was evaporated and the residue was diluted with Et QAc and washed with

sat urat ed agueous NaHCO3 sol ution, water, and brine successively. The
organic 15 | ayer was separated and dried over anhydrous sodi um sul fate,
filtered, and evaporated. The residue puri fied by flash chromat ography
over silica gel (5% Et QAc/ hexare 0 f 3.12 g of desired conpound. 1H
NVR (acetone-d6) 8 9.97 (br s, IH) dd/ 1 ,[13 (dd, 1H) 7.09 (dd,
1H), 4.16 (q, 2H), 3.43-3.35 (m /05- 2,88 (% 2. 76-2.53 (m
3H), 2.10-2.00 (m 20 1H), 1.96-1.79 1H) 82172(m H, 1.72-1.64
(m 1H). 1.23 (t, 3H). Step 2 (+/-fEthy
[ 8- Br onp- 9- (4- chl orobenzyl)-6-fluoro-2,3,4,9 tahydro-1 H carbazol -1-yl]
acetate -32 WO 03/062200 PCT/ CA03/ 00084 F CO2E BIBr I \ s ci To a
solution of 3.12 g of the ester prepared in step 1 and 3.62 g of 1-

br onmonet hyl - 4-chl or obenzene in 30 nL of acetonitrile, 5.74,9g of cesium
carbonate 5 was added.Taheoludenpf p.Ag gl thagstermaepased inrstap I angot-6UsI0f lat

;nel;ﬂ lrlrﬁmf 2303#{}61&0?}{& Mtchmﬁ?cgfr%gﬁeeﬁk %Lgﬁ %ég?ﬁali?-géaé M 8 of @ésshd%h%ﬂhb%été
| u va |
purified By fW%%WdEérrEH%f%wlagﬁ‘yxﬁ%W%W IgRapus xstd@/ﬁ%f%éﬂg/ Hﬁf?aﬁte) to
af f2 or ?dg 1 a) Wis ddoieditb trbem canpannst, dﬂlhle&"\ﬁh(lﬁﬁﬁxhoﬂméﬁkﬁjné of E%@Qc (fﬁteréﬂ-l)
7.24 , 1 . 10. and.5. 65
4.15-4. 05 (md"éil%vap%rgt&g ThEkes "Sﬁ "fm%“h?e%y fla%qtrﬂ{“a?ﬂﬁf@% ofe: Sith *&’1

(50% toluene/hexane) to afford 4.1 g of the title compound.

"H NMR (acetone-dg) & 7.32 (d, 2H), 7.24 (dd, 1H), 7.13 (dd, 1H), 6.86 (d, 2H), 6.00

10-  and 5.65 (AB q, 2H), 4.15-4.05 (m, 2H), 3.44-3.35 (m, 1H), 2.88-2.76 (m, 1H), 2.65-
2.52 (m, 3H), 2.00-1.80 (m, 4H), 1.22 (t, 3H).

Step 3: (+/-)-[9-(4-Chlorobenzyl)-6-fluoro-8-methanesulfonyl-2,3,4,9-tetrahydro-1H-
carbazol-1-yl]acetic acid

15 To a solution of 478 mg of the ester prepared in stép 2 in 8 mL of
NMP, 510 mg of methanesulfinic acid sodium salt and 950 mg of Cul (I) was added
successively. The resulting mixture was degassed under a flow of N2, then heated at
140°C for 8h under rigorous stirring. The reaction mixture was cooled to room
temperature, diluted with minimum amount of a 1:1 mixture of EtOAc/hexane. The -

20  resulting mixture was filtered through a pad of silica gel, further eluted with EtOAc.
The filtrate was concentrated to about 50 mL, and washed with water and brine. The
organic phase was collected, dried over anhydrous sodium sulfate, filtered, and
evaporated. The residue was purified by flash chromatography over silica gel 30% .
EtOAc/hexane) to afford 320 mg of desired sulfonated material, which was dissolved

25  in 5SmL of THF plus 5 mL of methanol. To the resulting solution, 5 mL of 2 N of
NaOH was added and the resulting mixture was stirred at 1t for 6 h. The reaction
mixture was neutralized with 1 M HCI aqueous solution and extracted with EtOAc.
The separated organic phase was dried over anhydrous sodium sulfate, filtered, and

evaporated. The residue was refluxed with hexane under rigorous stirring for 0.5 h.
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2.52 (m 3H), 2.00-1.80 (m 4H), 1.22 (t, 3H). Step 3:

(+/-)-[9-(4-Chl orobenzyl)-6-fl uoro-8-nethanesul fonyl -2, 3, 4,9-tetrahydro-I H
car bazol -WoyBpexed i c acid 15 To a solution of 478 ng of tReTAS0800084 epar ed
instep’2in 8 nL of - NWP, 510 ng of nethanesulfinic acid sodi.umsalt and
950 nmg of Cul (1) was added successively. The resulting m xture was
degassed under a flow of N2, then heated at 140C for 8h under ri gorous
stirring. The reaction m xture was cooled to room tenperature, diluted

wi th m ni mum anount of a 1:1 m xture of Et-OAc/ hexane. The 20 resulting

m xture was fTHetl%ElﬁG'né B oughy & d&%d%usﬂnldepﬁg&%hs sttt Neld et @ Aok

Et OAc. The f] Itrate was concentrated to abotit 50 nL, ~and washed with water
and brine. The8 B8 ghfAttegreide was coll ected, dried over anhydrous sodium
sul fate, filt'er NVIR e300 Melzapetoas-ag).5 Thes (es| UME VETS(dpuH), 7. 364 dbyHS, | 7eaah(d,

chr omat ogr ap to

desired sul f%é%ﬁ@t%ﬁﬁ% W@Rﬂ(iﬁfﬁg Ce‘g{égeﬁg%gm %ﬁ%%@’sg(?%&Egglsus 5 nm
of nmet handl . (#id, tHe 2r7sbf (mg3ER RWIO-bdY (1B, IH), df8221.R8 ¢h, 1Ha O WP Aploéz and
the resultingy rgi(;(q\;f_r -was stirred at rt for 6 h. The reaction mxture was
neutralized wt HC1 aqueous sol ution and extracted with EtOAc. The

separated organi c phase was dried over anhydrous sodiumsulfate, filtered,
and evaporated. The residue was refl wxedpi gy hexane under rigorous

stirring for 06 PCT/ 0084 T in ture
v cooled t o - rre R oA A R R s NS AR ok e Bl o
desired aoi d. 1H NMRETROOHVHRGCECDOPENGA[BIINDGB-I-NL]ACETH ACIDS7 (d, 1H),
7.56 (d, 1H), 7.29 (d, 1H), 6.67 (d, 2H), 6.47 and 5.61 (AB q, 2H),
3.27-3.21(m- 1H), 2.98 (s, -3H), 2.85 5 (dd, 1H), 2.76-2.55 (m 3H),
2.00-1.84 (m 3H), 1.82-1.73 (m 1H). (-APCI) mz 448.0 (MH EXAVPLE 4

[ 4- (4- CBLOROBENZYL) - 7- FLUORO- 5- I\/ETHANESU L loOXO-1, 2, 3, 4- 10
TETRAHYDROCYCLOPENTA[ B] | NDOL- 3- )j\F 0 ACH\ N -

Stép 1: [5-Bromo-4-(4-chlorobenzyl)-7-fluoro-1-0x0-1,2,3,4-tetrahydro-
15 cyclopenta[b]indol-3-y1]acetic acid methyl ester

' e
0
A
O ""’)J\o/
N

The methy! ester of the compound of Example 1 step 5 (1.00 g, '
20  preapared by treating the corresponding acid with excess diazomethane) in 10 mL of a
9:1 THF/H20 solution was treated with 2.52 g of DDQ. The reaction mixture was
allowed to stir at room temperature overnight. The reaction mixtufe at this time was
poured into a separatory funnel containin g EtOAc and brine. The combined organic ‘
layers were washed with water, brine, dried over anhydrous MgSO4 and concentrated.
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O=S=0 CH3 Step 1:

[ 5- Bronp- 4- (4- chl or obenzyl )-7-fluoro-1-o0xo0-1, 2,3, 4-tetrahydro- 15

cycl opentwphlpiosatod - 3-yl ] acetic acid nethyl ester 0 F O PNTACABB/oMISe net hyl
ester of the conpound of Exanple 1 step 5 (1.00 g, 20 preapared by treating
the corresponding acid with excess diazonethane) in 10 nL of a 9:1 THE H20
solution was treated with 2.52 g of DDQ The reaction m xture was all owed
to stir at roomtenperature overnight. The reaction mxture at this tine
was poured into a separatory funnel containing EtOAc and bri ne. The

conbi ned or ga]meCiesdlﬁvyg?ﬁﬁte‘fﬁT@aé"ﬁl%ﬂB&dptmﬂeﬂ Ah chidim 1a ®ith 30%
anhydrous MySO4 and concentrated. -34 WO 03/ 062200 P /00 84 The

resul ting matPpehegaee. ¢ The Gapmaigeiaphy ArosgauE &f IGKAE lé‘Bﬂ P fimesg

with 30% Et G50/thesame abdvicketbriconat sigaiaghys pgregesid.e was repeated an
additional tw tinmes. 350 ng of the above ketone was obt ai ned as a grey

solid. 5 Step 2:

[ 4- (4- chl 6r olste ¥ - (A-dhllarobanzsh) 1Veflarn Ssme fhangsuifbryxicedq-2, 23?;,414¢t61ﬂw@d®ydro-
cycl opent a[ b] cel i,d s The brom de fromStep 1 (200 ng) in 4
mL of NWP m&{;‘ﬂg&ﬁ@ﬁh?ﬁf&g%ﬁ% agldf Cul and 175 rgg of CH3SO2Na. Ni trogen
was bubbl ed t hrough theTherl@a@mdecfﬁormS@mlf €00gng)dp priokiofhbtMP yvas figatgfl iithe and
then the m xt320engvesChkaidery sfag oﬂ.CH?,SK)szau rNitragenlﬁﬁh KubbRdd thiviugh thieme t he
reaction m xture was_ cooled to room er at ur,

uted wt thgbfc and
filtered thr GERfHOR THHTS FOr&PPIOXYNYELY, Onf" nP‘ésaPGEn‘?n tl}\%tgl"fti“ﬁs\@éﬁ afeq Tor
addi ti Oﬂdg Ets@ﬁourﬂ’hﬁlm‘glanACthﬁﬁyrﬁé shgweaicﬁmwamhmlde wiat booled &yrootr i ne, d [) i ed
over anhydro S a once te esutln
PV ash ot ot Bgpaae e ROEPICAL Bt i IR ARS & gk R kg of
the 15 cor r espondisad withtddgitiopal ke Te agamé fayelsiwese vabhied. WIﬂhwa@bdwme
met hyl ester drfeddvetafydiooEMENDA Qndlc)on@&ﬁra'éedﬂ—THéfreMﬂ'é oilV@&s blieadEly Wi th 1

m. of a 1 NHC solution. This mxture was stirred at room _tenperature for

two hours. Atflashickromategraphy eleting wigh 59%@%/%@%@%9&@1@@ W g of thay

15  corresponding methyl sulphone as an off-white solid.

The above methyl ester in 5 mL of THF/H20 (1:1) and 5 mL of MeOH
was treated with 1 mL of a 1 N HCI solution. This mixture was stirred at room
temperature for two hours. At this time the reaction mixture was acidified with a 1N
HCI solution and poured into a separatory funnel containing water and EtOAc. The

20 layers were separated and the aqueous layer was extracted EtOAc. The combined
organic layers were washed with water, brine, dried over anhydrous Na2SO4 and
concentrated. The resulting material was further purified by flash chromatography
eluting with 100% EtOAc containing 1% AcOH and 26 mg of the title acid was
obtained as an off white solid. : : S

25 1H NMR (500 MHz, acetone-dg) & 11.0 (br, 1H), 7.85 (m, 1H), 7.80 (m, 1H), 7.38 (d,
J=8 Hz, 2H), 7.04 (d, J=8 Hz, 2H), 6.42 (d, J4p =18 Hz, 1H), 6.08 (d, J4z =18 Hz,
1H), 3.78 (m, 1H), 3.28 (m, 1H), 3.10 (m, 1H), 3.05 (s, 3H), 2.65 (m 2H).

MS (-APCI) m/z 448.2 (M-H)-.

30
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HCl solution and poured into a separatory funnel containing water and

Et CAc. The 20 | ayers were separated and the aqueous | ayer was extracted

Et OAc. Thwowmomti2ned organic | ayers were washed w th wat elPCThrA0B@008dr i ed
over anhydrous Na2SO4 and concentrated. The resulting material was further
purified by flash chromat ography eluting with 100% Et OAc containing 1%
AcOH and 26 ng of the title acid was obtained as an off white solid. 25 1H
NVMR (500 MHz, acetone-d6) b 11.0 (br, 1H), 7.85 (m 1H), 7.80 (m 1H), 7.38
(d, J=8 Hz, 2H), 7.04 (d, J=8 Hz, 2H), 6.42 (d, JAB =18 Hz, 1H), 6.08 (d,
JAB =18 Hz, WHATE& eBAMEDL);, 3.28 (m 1H), 3.10 (m 1H), 3.05 (s, 3H),
2.65 (m 2H) M5 (-APCl) mz 448.2 (MH-. 30 -35 WO 03/062200

PCT/ CA0O3/ 00084 WHAT IS CLAIMED IS: 1. A conpound of formula I: (On R,
NOHGOS=0~R2- CH3 RlL b | Ardmpbandefcfenniladl | y acceptabl e salts thereof,
wherein nis O or 1; mis 1, 2 or 3; R (»,H C-C3 alkyl, halogenated
Cl-C3 alkyl or cyclopropyl; R2 is 4-chlo oh>enyl or 2,4,6-trichl orophenyl .
10 2. The conpound of Claim1 wgereig n i5 30 .The corrpound of Claim1l
wherein nis 1. 4. The conpound ¥ Chal N gin mis 1. 15 5. The
conpound of Claim1l wherein mis 2 @g_gf Claim1 wherein Rl
is H 20 7. The conpound of C ai m IS . 8. The conpound of
Claim1 wherein R2 is 4-chl oropheaxIS_B. Thquonpound of Claiml wherein R2
is 2,4,6-trichlorophenyl. 25 Y

| CH, M
5 . I
" and pharmaceutically acceptable salts thereof, wherein
nisOor 1; mis 1, 2 or 3; Ry is H, C1-C3 alkyl, halogenated C1-C3 alkyl or
cyclopropyl; R2 is 4-chlorophenyl or 2,4,6-trichlorophenyl.

10 2 The compound of Claim 1 wherein n is 0.
3. The compound of Claim 1 wherein n is 1.
4, The compound of Claim 1 wherein m is 1.
15
5. The compound of Claim 1 wherein m is 2:

6. The compound of Claim 1 whei'ein RjisH.
20 7. The compound of Claim 1 wherein R] is CH3.
8. The compound of Claim 1 wherein R2 is 4-chlorophenyl.

9. The compound of Claim 1 wherein R7 is 2,4,6-trichlorophenyl.

25
. 10.  The compound of Claim 1 having the stereoconfiguration

shown below:
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10. The compound of Claim 1l having the stereoconfiguration shown bel ow

-36 WD 03/062200 PCT/ CA03/00084 (On F)mO"i OH NGCGS=0~-R2 CH3 RL
11. The cwopowextodf C aim 1 wherein nis 0. 5 12. The corpaun®3/0608C aim ' |
wherein nis 1. 13. The conpound of Claim1 wherein mis 1. 14. The
conmpound of Claim1 wherein. mis 2. 10 15. The conpound of Claim1 wherein
Rl is H 16. The conmpound of Caiml wherein RL is CH3. 15 17. The
conpound of Claim 1l wherein R2 is 4-chlorophenyl. 18. The conpound of C aim
1 wherein R2 is 2,4,6-trichlorophenyl. 19. A conpound sel ected from 20
[4-(4- chlorobenzyl) 7-fl uoro-5- (nethanequponyl) , 2,3, 4-tetrahydrocycl open
ta[b]- indol-3-yl]acetic acid, { 4-]

1- (4-chl orophenyl )ethyl]-7- quopo 5- et hg
- penta[b]indol-3-yl}acetic acid>"
[9-(4-ch|orobenzyl)-6-f|uoro-8-nethanésu
H carbazol - | -yl]- 25 acetic acidT\.no
[ 4- (4-chl orobenzyl)-7-fl uoro-5-nefhan uI % ,
-0xo0-1, 2, 3, 4-tetrahydro-cycl opent ‘g @ ol -3-yl] acetic acid, or a
pharnaceutlcally acceptabl e salt th@tp -37 WD 03/062200 PCT/CA03/00084
20. The conpound (-)-[4-(4- chlorobenzyl) 7-fl uoro-5-(nethane

sul fonyl)-1, 2, 3, 4-tetrahydrocycl opent a[ b] i ndol - 3-y1]acetic acid and

5 )J ofyl -1, 2, 3, 4-tetrahydrocycl o

onyl«Z, ofy 9-tetrahydro-

pharmaceutical Iy 11.  The compound of Claim 1 wherein n is 0.-
5 12.  The compound of Claim 1 wherein n is 1.
13.  The compound of Claim 1 wherein m is 1.

14.  The compound of Claim 1 wherein m is 2.

10
15.  The compound of Claim 1 wherein R] is H.
16. The compound of Claim 1 wherein R is CH3.
15 17.  The compound of Claim 1 wherein R2 is 4-chlorophenyl.

18. The compound of Claim 1 wherein R2 is 2,4,6-trichlorophenyl.

19. A compound selected from -

20  [4-(4-chlorobenzyl)-7-fluoro-5-(methanesulfonyl)-1,2,3 4-tetrahydrocyclopenta[b]-
indol-3-yl]acetic acid,
{4-[1-(4-chlorophenyl)ethyl]-7-fluoro-5-methanesulfonyl-1,2,3,4-tetrahydrocyclo-
penta[blindol-3-yl}acetic acid,
[9-(4-chlorobenzyl)-6-fluoro-8-methanesulfonyl-2,3,4,9-tetrahydro-1H-carbazol-1-yl]-

25  acetic acid, and
[4-(4-chlorobenzyl)-7-fluoro- 5-methanesulfony1 1-o0x0-1,2,3,4-tetrahydro- cyclopenta—
[b]indol-3-yl]acetic acid, or

a pharmaceutically acceptable salt thereof.
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acceptabl e salts thereof. 5 21. The conpound
(+/-)-4-]1-(4-chl orophenyl)ethyl]-7-fl uoro-5-
met hanes wbengb2209 2, 3, 4-t et r ahydr ocycl opent a[ b] i ndol - 3-yl PETA®B0@saci d and

pharmaceutically acceptable salts thereof. 22. The conpound (+/:-)-

[ 9- (4-chl orobenzyl )-6-fluoro-8 -nmethane- 10 sulfonyl-2,3,4,9-tetrahydro- 1
H carbazol - 1 -yl] acetic acid and pharnaceutically acceptable salts

t hereof. 23. The corrpound [ 4- (4-chl orobenzyl)-7-fl uoro-5- et hane-

sul fonyl - 1- oxo0-1, 2, 3, 4- tetra,é\dro -cycl os)ent al b&kl ndol - 3-yl Jacetic acid and
15 phar maceut i cally acc abl ecompound ey-b{4-chlgrobangit vy fioeud i (ethane-

conposi tion ceoieiys)-ng, %-mmnwaaycqﬁ en@[l%g@&%ﬁ?ﬁ]&%t%‘oﬁ al']noot Ofxﬁgé\ﬂcﬁ%

phar maceut i cal | e arrier.

further conpri s%/eﬁga%g %i%@?ﬁﬁ active ingredient selected froman

anti hi stam ne, "a | eukotri ene ant agoni st and a |eukotri ene bi osynt hesi s

i nhibitor.z26. A nethod for ea t a di ated 25
di seases V\;‘II ch conpri ses adm%s%){n {l’é)él [pla4‘%‘h‘t’r%Pﬁ S@y 1 /-deq-3-
treatnent a Msdaapudionyhl 2y3, ‘bfeltlebydrveycwmutatb]ufdoh3q¢moemmat1@ﬁndll aim1l. 27.
A met hod for bﬂﬁﬂaﬁaﬁfcaﬁ%cc%taﬂl%ssags &gf&%?s“ on whi ch  conpri ses

admnistering to a. patient in nee such treatnment a therapeutically 30
ef fective anmount of a conpound of Claim1l. 28. A nethod for the treatnent

of all'ergic asthma whi ch2comn:ses @ﬂi@%ﬁé@tbmr&% lepatflu%% SJH o d Of
such trea f%n f Egrgp@g %KI | y]d_g ctive anount a’ conmpoun

1. 35 -38 W0 U3BE236 JaBYST Bboakazold -yl kecats aaid alﬂfé)lahaerw@cw:@altlhmt of
al | er gi c r hi nadceptableiselts thergof.i ses admi nistering to a patient in need of
such treatnent a therapeutically effective anobunt of a conpound of Caim

1. 30. A pharnaceuti cal lé acceptabl e salt of a compound of fornmula | .as
defined in any one of i s The cemp@ind34-(4 Ahlunebemaylptfiluwrd-scnomhasd-t i on for

treating or pagiRptidod,2 3 4- -tetrahydro-cyclopenta[bJindol-3-ylJacetic acid and
15  pharmaceutically acceptable salts thereof,

24. - A pharmaceutical composition comprising a compound of
- any one of Claims 1 to 23 and a pharmaceutically acceptable carrier.

20 25.  The composition of Claim 19 further comprising a second
active ingredient selected from an antihistamine, a leukotriene antagonist and a
leukotriene biosynthesis inhibitor.

26. . A method for the treatment of prostaglandin D2 mediated
25  diseases which comprises administering to a patient in need of such treatment a
therapeutically effectlve amount of a compound of Clalm 1.

27. A method for the treatment of nasal congestion which
comprises administering to a patient in need of such treatment a therapeutlcally
30  effective amount of a compound of Claim 1.

28. A method for the treatment of allergic asthma which comprises
administering to a patient in need of such treatment a the1apeutlcally effective amount
ofa compound of Claim 1. |
35 ‘
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prostagl andin D2 nedi at ed di sease conprising a therapeutically effective
anmount of a conpound of fornmula (1), as defined in any one of Clains 1 to
18, or a wbasexewutically acceptable salt thereof, in as®ari@tosomswi th a
pharmaceutically acceptable carrier. 32. A pharnaceutical conposition for
treating or preventing a prostaglandin D2 nedi ated di sease conprising a
therapeutically effective ambunt of a conpound of any one of Clains 19 to
23, or a pharmaceutically acceptable salt thereof, in association with a
pharmaceutically acceptable carr : a conmpound .qr salt of any

ier. 33. Use qof
one of Claims 1 to 234n thAemeWﬁﬂ%‘Pré]é‘?E‘?a@m?}’ftOga%%i‘icékr‘alq%ﬁtw treat ment of

a prostagl aRginprided adHiadBE t6lb PEEHE in nedd of $ISR tB3SERACH tArabsutichid M 33 wherein
sai d disease is nasal congestion, rhinitis or asthma. 35. A conpound or
salt as def icHediveamgHyt Saeompordffdaim k.o 23 for wuse in nedicinal therapy.
-39

30. A pharmaceutically acceptable salt of a compound of formula

I as defined in any one of Claims 1 to 18.

31. A pharmaceutical composition for treating or preventing a
prostaglandin D2 mediated disease comprising a therapeutically effective amount of a
compound of formula (I), as defined in any one of Claims 1 to 18, or a pharmaceutically

acceptable salt thereof, in association with a pharmaceutically acceptable carrier.

32. A pharmaceutical composition for treating or ﬁreventing a
prostaglandin D2 mediated disease comprising a therapeutically effective amount of a
compound of any one of Claims 19 to 23, or a pharmaceutically acceptable salt thereof,

in association with a pharmaceutically acceptable carrier.

33.  Use of a compound or salt of any one of Claims 1 to 23 in the

manufacture of a medicament for treatment of a prostaglandin D2 mediated disease.

34,  Use according to Claim 33 wherein said disease is nasal

congestion, rhinitis or asthma.

35. A compound or salt as defined in any one of Claims 1 to 23 for

use in medicinal therapy.
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