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TI TLE OF THE | NVENTI ON CYCLOPENTANO NDOLES, COMPOSI TI ONS CONTAI NI NG SUCH
COVPOUNDS AND METHODS OF TREATMENT 5 - BACKGROUND OF THE | NVENTIZ3Namibaey 2005
present i Gnpldseiy rel ates to conpounds and nmethods for treat

prostagl andi n nedi ated di seases, and certain pharnaceuti CaFCPE%BH%]IOﬁ ons
thereof. Mre particularly, the conpounds of the invention are
structurally different from steroids, antihistam nes or "adrenergic

agoni sts, and are antagonists of the nasal and 10 pul nonary congestion
effects of D-type ostagl andins. Two review articles describe the
characteri % Fa’EﬁEﬁNWEON c relevance of the prostanoid receptors as

well as themﬁpmmdrﬁm@% ﬁmﬁﬁ\gg oni st s:

. Ei cosanoi d&mﬁm Bl ot ec 13‘?%@ erapeﬁgl C " gﬁéﬂg Fol co,
Sarruel sson § OPTREMINERES, New York, 15 1996, chap.

14, 137-154 and Jour naI of Li pid Mediators and OeII Signal Iing, 1996, 14,

. 83-87. An ri_et al. published.in 1997 in Journal of

Medi ci nﬁgl él?gﬁ%?wp}liﬁ% l\gg@ N 3507 states that "PGD2 is consi der ed
tﬁ_ be an i nportant thpﬁ'sffﬂltmvl&nﬂ@fteﬂm& t@'doﬂi;ﬂhﬁdﬁé&ﬁ%d éﬁ%dssf&?gr ch;{ rgic
rhinitis erqgic unctivitis and atopic |t|s
Mbr e recenltglfrD g)‘Bgan atf{‘]é%‘}w? aﬁ%ﬁ@%%{m&? lgﬂImaF?P ticahcatppQsiians theeny
287:2013- 7M°€Femﬁ¢lﬂ§§y, M@Z)nap;)ubés m@halﬂmynmedre&hfnburﬂlwdhffefeﬂt ﬁomaSt hma. In -
addi-tion, @@ﬁ,ﬁ@t f 0_Qprost ndi n n goni st s.

St maes o0 erfiHle BE Bl CaRiginalnf B oty

as us fOuI the treat nent I’'seases; l ergic
asth Oaﬁﬁﬁaﬁgﬁsgﬁ%eﬁ?‘:éﬁ efdd-dynapastaglandios. exanpl'e, Eur opean Pat ent

- Appl i catl on 837, 052 pid revibw afRRside iR h 828 Idahdio W99/ 62555
25 US Paten 4%02 608 di scl osesst etra]glér oca;%azo e- l%ﬁd}f@ﬁ elﬁé‘: acid .

derivati verg X&nas 08 he RIpsiARyA rechpigEas wellas ﬁﬂwéa@mmbmseﬁpﬁmtwtl on
468, 785 diagohissend ahagosisgorivssatolds4From Bzoteclmolagy to Ihempeutzc

R chl orophe I 3 4-t et rahydr i nyl_net hgxy)-c clopent[b
j.i ndol e- gy 7 5) %EEI?J(:M&%?I o HS?IE&@ %O%&@%gsﬁﬁ%‘%m@é‘?s& New L, -
| eukotlPi el&96i fé@pnl%éé"idS@end Fevinul tof lsipidf Miediatoas axusceasegafaua@ﬁ@@%

g IC'SI' ;: Iczg es 1&883-84‘:1' A fit1E ORAMPOHA% 1 JuBflsbadR 1987 1ok 07 MR’ 08180
elmstry, vol 40, pp.3504-3507 states that “PGD?2 is con31dered to be an important

mediator in various allergic diseases such allergic thinitis, 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 add1t1011, patents such as US 4,808,608 refer to prostaglandin antagonists. -
as useful in the treatment of allerglc diseases, and explicitly allergic asthma. PGD2 '
antagonists are described in, for example, European Patent Application 837, 052 and
- PCT Apphcatlon WO98/25919, as well as W099/62555
25 US Patent 4,808,608 discloses tetrahydrocarbazole-1 -alkancuc acid
derivatives as prostaglandin antagonists. . : '
, European Patent Application 468,785 discloses the compound 4-[(4-
chlorophenyl)methyl] 1,2,3,4- tetrahydro -7-(2-quinolinylmethoxy)-cyclopent[blindole-

~ 3-acetic acid, which is a species of a genus said to be leukotriene biosynthesis
30 inhibitors.

| US Patent 3,535,326 discloses antiphlogistic compounds of the
formula: ' E - |




SUMVARY OF THE | NVENTI ON The present invention provides novel conpounds
whi ch are prostaglandin receptor antagonists; nore particul arl23sJatnagy2(8te
prost ag @Ay D2 receptor (DP receptor) antagonists. Cumaifismeh the
present 1 nvention are useful for the treatnent of various
prost agl andi n- nedi.at ed di seases and di sorders; accordingly the present
i nvention provides a nethod for-the treatnent of prostagl andi n-nedi at ed
di seases using the novel conpounds described herein, as well .as
phar maceutical .conpositions containing them According to a first aspect,
the present invention provides a conpouygd of formula I: | and
pharmaceutically acceptable salts, hydrates and esters thereof, wherein:
R1, R2 and R3 are each independently sel d fromthe group consisting of.

Q%gﬁ i ndependently sel ected from

4

(1) hydrogen, and (2) Rc, R4 and=R5. arg
m ON, .(4) Cl76éalkyl, (5) ORa,

the group consisting of. (

and (6) S(O nCl-6al kyl, wherein said al kyl -group is optionally .

substituted with hal ogen, or - 2 25 nuary 2005 R4 and R5 on the sane

~ carbon atom may represent an oxo, or R4 and R5 on the same carbon atom or
on adj acent carbon atons taken togeBher form a 3- or 4- nenbered ring

containing O or 1 heteroatomselected fromN, S, or O optionally
substityte 1 n ups selected fromF, CF3.and CH3; R6 is
selectéﬂh¥$6&%§£9§gﬁgﬁﬁqﬁgﬁgﬁéﬁing of: (1) H (2) ' Cl_6al kyl -optionally
substituted w th Teprt@nsinvegicaufidvides dendndapbinydssehiesbhed from ORa and

hal ogen het er clyl optiqgnally sulhstituted wth to four

hal ogeﬂJ ;rosg%qar&g& 5‘??819%%% -05%%36 i pﬁ%fcé%aéﬁf’ a’c"'é%%woﬁ‘ia\é\'ﬁﬁd‘f@ggt her forma 3-

or 4- meseptrdBPrieerptor) antagoniSts._ Compounds of the present invention are useful for

the treatment of various prostaglandin-mediated diseases and disorders; accordingly
the present invention proyides a method for the treatment of prostaglandjn'—mediated-
-~ diseases using the novel compounds described herein, as well-as pharmaceutical

‘.compositions containing them.
According to a first aspect, the present invention provides a compound of formula I:
=y
X
o,

A

HS

R2

. and pharmaceutically acceptable salts, hydrates and esterS'theﬁof,wherein:
' Rl, R2 and R3 are each independently selected from the group consisting of:
(M hydrogen, and '

. .(2) - RE : . _
R4 and R_5 are each independently selected from the groﬁp consisting of: -
- O o S ‘
@ F
3) .CN,
4 Clrgalkyl,
(5) ~ ORA and

® S(O)nCr-galicyt, N -
wherein each of said alkyl-group is 0pti0'n‘ally substitlited'_wim halogen,

or
2




containing O or 1 heteroatomselected fromN, S, or 0 optionally
Substituted with one or two groups selected fromF, CF3 and CHS;Jantiafy 2005
sel ected fromthe group consisting of. C=O S, and Cl-4al kyi-wherein said
alkyl is ﬁg@ggn Iy substltuted with one to six halogen; Ar is aryl or

het er oary R0t ths (FAT0F Pep St maydemisdnt amexd,orf our  gr oups

i ndependeRtHand 6l Qe iR daik @BLBE atom B b afibedigkhuln %}ds?@gé 'txgaﬁé’fg bl ‘(sz;ad

ecte

W th one tg S|3é<[g gs |ndependently se

aryl , I %‘P§ d ing copaming§ opthegrpatgmn selegteq froadh, S, c(r@ CONRaRb,

(8) C(O) wem@lly sw@lg.)tltuted withaioglor tmhgrmpmsaéq&bdfrb@tmm@rwd @gg; al kyl are
tituyted with Lo six groups independently selected

each optig@
B %ée&g %ﬂlgt%ﬁpcf}?sfﬁ‘ "R6 together forma 3- or 4-nmenbered

from hal.ogen,
‘ring optionally con(b)l ni by a heteroatom selected fromN, S., and O, and

optional ly substi tut;?g) wg%t(;@@lgq %ﬁOﬁM&?&WMh%RSﬁ sel ec;ﬁg (6)

from (1) hal ogen C
tetrazolyl, 25 January ZDEEPﬁlﬂGngYsdb@cdﬁdﬂ@ﬁmdlbalggmgn@onm stl ng .of :

(1) C1-6 aI kyl opti @yal | Meté%?&l&ﬁ%étgjﬁ%%{} ?ecf‘%tg eE’Z‘TJOBgEﬁr']Sﬂ% aryl,

and (3) heteroaryl, wherein said eroary
substi t ut @b sgtHo6 attached on adjacent carbon atoms together form a 3- or 4- membered ring

containing 0 or 1 heteroatom selected from N, S, or O optionally substituted with one
- or two groups selected from F CF3 and CH3;

X is selected fr_pm the group consisting of: C=0, SO2, and C1-4galkyl-wherein said '
alkyl is optionally substituted with one to six halogen;
Ar is aryl or heteroaryl each optionally substituted with one to four groups
independently selected from RC; -
Q IS.C 1-6alkyl optionally substltuted with one to six groups independently selected
from: ' '

(1) halogen, |

@ anl,

(3)  heteroaryl,
4 om,

(5)  0OCi-galkyl,
(6) COOH,

(7)  CONR2Rb,
(@) - - C(ONSO9RY,
©) tetrazolyl,
) wherein aryl, heteroaryl and alkyl are each optionally substituted with
- one o 'six groups independently selected from halogen, CF3, and
COOH; or
Q and R6 | together form a 3- or 4—membercd ring optlonally containing a heteroatom
selected from N, S, and O, and optlonally subsntuted with one or two groups
mdependenﬂy selected from: '

€y halogen,
‘@ oxo,

(3) ORa,

) cooH,

(5 C(ONHSO2R?, and
- (6)  tetrazolyl, -




hal ogen, OC -Sal .kyl, C1_5al kyl and wherein said alkyl is optionally
substituted with one to six halogen; Ra and Rb are independent |5 ss@l.fciond

from hydrogen and Cl-6al kyl optionally ‘substituted with one to six
hal ogen; Rei.s (1) halogen, (2) CN, (3) Cil-6alkyl optionally substituted
i ndependent |y sel ected from hal ogen, NRaRb,

W th one to Si X groups
C( O Ra, CRORa kb C%@?%I kenyl optionally substituted with
one to six groups |n endé ougp d from hal-ogen and ORa, (5)
het erocyclyl, . (6) ar rapdeyally sub8jtuEde)iBaone to(s@ih%%?ﬁ) RaRb,
(10) (O OCRa, (11) RQ‘F’[< 2) OCONRaRb, (13) S(O nR7,

- NRaC( O OCl1-6al 41, V\/nerern YT7is optionally substituted vmth one to six
hal ogen and (15) S(O) etemaszi, 1 or2. wherein heterocyclyl, aryl,

het eroaryl are opti O”ﬁ'h% sub rthld with one to four groups

i ndependent |y sel ecte §l® ISSgfosiyl gpmpsiopalbpemshoted withg to a

second aspect, the pr nCprsolhyHmsdwhen&itﬁéaﬁaﬁﬁdy] isQii)'tlonalE]y first
e irs

conposi tion. corrprr Sif® t‘?ﬁ] formula | as defined’in't
aspect, Or gnaceu |Sc elay‘gggglgy{&d%’%l 88%%i er . Accor di ng to a third

aspect, the pr es e Y&Pl?ﬁeéé@ﬂahwngcrumﬂﬁi callol Bpligndily as defined
in the fir stbaisyed withWnedo BHA gutically acceptable salt; hydrat e ‘or

ester ther %f for use in medica f her apy.
(1)  halogen,
(2) CN, :
3) C1 6alky1 optxonally substituted with one to six groups
independently selected from halo gen, NRaRb, C(C})Ra
7 C(ORa)RaRb, and ORa, e
(4) C2-galkenyl optionally substituted w1th one to six groups
' | independently selected from halogen and ORa, |
(6))] heterocyclyl,
6)  aryl,
(7)_ heteroary], -
. (8) C(O)R2,
(9)  C(ORa)RaRD,
- (10) C(O)OR4,
~ (11) CONR®RD,
 (12) OCONR2Rb,
~ (13)  S(O}R7,
'(714)‘ | NRaC(O)Ocl 6alkyl, wherein alkyl is optlonally substltuted
o with one to six halogen and :
(s S(O)pNRARY,
Wherem heterocyclyl, aryl, heteroaryl are optlonally substituted w1th :
o one to four groups independently selected from halogcn,
nisQ,lor2. ' ‘

2b




According to a fourth aspect, the present invention provides a conpound of
formula |, as defined in the first aspect, or a pharnaceuti cal 2% 1aregRoad! e
salt, hydrate or ester thereof, for use in the treatnent of nasal
congestion, allergig, r.al i rhigiti C j t jfth
aspect, the present %Icgc\;jrg% i c%((r?\ Brgéﬁ%é’gs%%})eﬁgemgf %eseggn%ggﬁgﬁofﬁ?ﬁgérguléa I,
as. def i negharmatdichl catpaaiipac tcomprisiag piiar coagsounnd adl foymaladept ddiined isahdé , i n
t he manuf zilcture of a pedi cane or relventj on of a disease selected from
“allergic ?%?ﬁ%ﬁvgfaﬂggﬁiacwﬁ %qcﬁﬁ?bPﬁ?rﬁSF-r hea, perennial rhinitis, nasal

- inflammation, asthma including allergic asthma, chronic obstructive

pul monary di seases and other fornms of lung inflanmmtion; sleep disorders
and sl eep-wake cycl dcdirdimgdershirg ngrtane presand inedtienpmvides mesoipeund of

ol atod | BTEBIEAS Do PirEbns P Toreah OB AP AP G ratnerds TOREFLEN ve
vascul ar gdit&an&est, for%@gﬁﬁg&iyﬂﬂt@gﬁg_ failure; disease or conditions

requiring a treatnment of anti-coagulation such as post-injury or post
surgery treatnent; inflammation, gangrene; Raynaud' s di sease; nucus

secretion disorders,inclkuding..cvhoprotection; .pain._.and m.graine: diseases
requiring control ‘éf 905%%% t?%lf?%‘h %Recéh@e pgag%r}t&\/egﬂog Bﬁ(ﬂ'l%g ae%?H‘r?BP‘éEOF

ost eopor ofirmnlashas Kefiiddeinthd first @gpect tor @rphiafifddadiiciglyf a‘wﬁftabl@ Balt, ihyaraReor

di sorders or conditioens in which inmunoregulation is desirable. According
to a sixtpstersihercel, fopaise indb treatmpah of Fasahrcopgestion.aplleagic agdmas pr allergic

phar maceul;gak conposition for the nasal and pul monary congestion effects
of D-type prostaglandins conprising an acceptabl e, antagonistic anount of
a conmpound of forrmula I, as defined in the first aspect, or a

pharmaceutically acceptable salt, hydrate or ester thereof, in assqciation
with a pharmaceut i C§F$(y‘%§$§8p§ fHineASPAFY (B ProsEY AV LTSI DEBRONdST ONSTP! FHE

| NVENTI ONcob6ouRt &7 §BEmbIR Y8R EQheliGhahe Firdt UsFQEPHY) gﬁmﬂiac ﬁfcmﬂf 3edeplabftd
pharmaceuti cal |y acceptabl e salts, hydrates and esters thereo ,V\/Rerel n:
R, R2 anshltR: the enamaietire d€p endmatrent grgprevingdn bf entitchee gicoted foonsllagiong of :
(1) hydrogen,. and (2) RC. R4 .and ,R5 are each,i ndependent selected from
the gt oup ks, Bfseh bpscstion FHNOTHia RreBBeh B2 e @Oneas-%ma

including allergic asthma, chronic obstructive pulmonary diseases and other forms of lung

inflammation; sleep disorders and sleep-wake cycle disorders; prostanoid-induced smooth
muscle contraction associated with dysmenorrhea and premature labor; eosinophil related
disorders; thrombosis; glaucoma and vision disorders; occlusive vascular diseases;
congestive heart failure; disease or conditions requiring a treatment of anti-coagulation
_such as post-injury or post surgery treatment; inflammation, gangrene; Raynaud’s disease;
mucus secretion disorders including cytoprotection; pain and migraine; diseases requiring
control of bone formation and resorption such as example osteoporosis; shock; thermal
regulation including fever, and immune disorders or conditions in which

immunoregulation is desirable.

According to a sixth aspect, the present invention provides an antagonist
pharmaceutical composition for the nasal and pulmonary congestion effects of D-type
prostaglandins comprising an acceptable, antagonistic amount of a compound of formula I,
as defined in the first aspect, or a phénnaceutically acceptable salt,  hydrate or ester

thereof, in association with a pharmaceutically acceptable carrier.

2c




(5) ORa, and (6) S(OnCi_6al kyl, PCT/ CAOL/ 01069 wherein each of said alkyl
group is optionally substituted with hal ogen, 5 or R4 and RS 290adub€ 29051
carbon atom rmay represent an oxo, or R4 and R5 on the same carbon afom or
on adj acent carbon atons taken together form a 3- or 4- nenbered ring
containing 0 or 1 heteroatomselected fromN, S, or O optionally

substi tuted r om F, CF3 and CH3; 10 R6 is
sel ected #t mm{@ﬁgﬂﬁﬁgﬁﬁ*ﬁ@g( (2) -6al kyl optionally
substituted with onelheopssent pventpm relateiepeatmennds QfefPTéB‘EééF from ORa and

hal ogen, and (3) heterocyclyl optionally substituted with one to four

hal ogen; "or 15 R5 and R6 attached on adjacens carbon atons together forma
3- or 4- nenbered ring containing 10 orpd hef'eroatom sel ected fromN, S, or
O optionally substituted with on& or t oups selected fromF, CF3 and
CH3; X is selected fromthe group o ngjof .. CG-0O S02, - and Cl1-4al kyl
wherein said alkyl is opt| onq;l‘ﬂgL_s bs‘ it Wkth one to six hal ogen; ' 20
Ar is aryl.or heteroaryl each OptILB uba;gltut ed with one to four
groups independently selected f C; ﬁ'l s Cl-6al kyl - optional ly
substituted with one to six grons mdepeb(dently selected  from 25.30 (1)
hal ogen, "(2) aryl, (3) heteroaryl, Qﬂéﬁ OH (5) Od-6alkyl, (6) COOH,
(7) CONRaRb, (8) C(O)NSOZRT (9) tetrpzolyl, '

and pharmaceutlcally acceptable salts hydrates and esters thereof,wherem
“ RY, R2 and R3 are each 1ndependent1y selected from the group consisting of:
(1) hydrogen, and

| @) RS, -
, R4 and RS are each independently selected from the grdup eenSisting of:
| | O H ‘ -
@ F
(3) " ON,

24




25 January 2005 WO 02/08186 PCT/ CA01/01069 wherein aryl, heteroaryl and
al kyl are each optionally substituted with one to six groups i2sdapesdens!y
sel ect ed W6 gnd\aL ogen, CF3, and COON;, or Q and R6 together- forma 3- or
4-menbered ring optionally containing a heteroatom sel ect E§T{GAMOMSSS  and
0, and optionally substituted with one or two groups independently
selected from 10 (1) halogen, (2) oxo, (3) ORa, .(4) COOH (5)

C(O NHSQ2R7, and (6) tetrazolyl, R7 is selected fromt_he_ group consi sting
of. 15 (1) Cl_6al kyl optionally substituted with one to six hal ogen, (2) .
aryl, and (3) heterogpyl, q%q]@m said aryl and heteroaryl are optionally
substituted with hal ggen, Sal kyl , Cl1_5al kyl and wherein said alkyl is
optional ly substltu€5§ WORE. e to six hal ogen; 20 Ra and Rb are

i ndependent |y sel ect & er(@)qulr@ag@n and Cl_6al kyl optionally substituted
with one to six hal ogg Rcis 25 30 (1) halogen, (2) CN, . (3) Cl_6alkyl
optional |y substitut e1Gi ack A aﬂ%ﬂky&grguwp@uonaumsmmmmhaem@t ed

from hal ogen,. NRaRbpr C(O) Ra, C(ORa)RaRb, and ORa, (4) C2.6al kenyl :
optional | yhs with.. gne to six groups independently sel ected from
hgl ogen aﬁl% %ﬁﬁ bR s Db Aotk may rop Sent an 0X0, Or P Y

and RS on the same carbon atom or on adjacent carbon atoms taken together form
a 3- or 4- membered ring containing 0 or 1 heteroatom selected from N, S, or O
optionally substituted with one or two groups selected from F, CF3 and CH3;

10 RO6j is selected from the group consisting of:

1 H, :

2y C. 6a]kyI optlonally substltuted with one to six groups

independently selected from OR2 and halogen and
B (3)  heterocyclyl optionally substituted with one to four halogen; or -
15 Riand R6 attached on adjacent carbon atoms to gether form a 3- or 4- membered ring

containing 0 or 1 heteroatom selected from N, S, or O optionally subsntuted with one-
or two groups selected from F, CF3 and CHz;

X is selected from the group consisting of: C=0, SOz, and C1 4a]ky1 wherem said
alkyl is optionally substituted with one to six halogen -

- 20 Arisarylor heteroaryl each optionally substituted w1th one to four groups
independently selected from R¢; -
QisCy. salkyl optlonally substituted with one to six groups mdopendently selected '

- from:
| | (1) halogen,
B @ ay,
3) heteroaryl,
4 oH,
(5)  OCi-galkyl,
| ) cooH,
30 (7)  CONR2Rb,

(8  CO)NSOR7,
NO) tetrazolyl,



(5) heterocyclyl, (6) aryl, (7) heteroaryl, (8 C(ORa, (9) C(ORa)RaRb,
25 January 2005 WO 02/ 081 86PCT/ CAOI /41069 (10)C(O ORa, (11)COy¥RadRaary 2005
(12) OCONRRBZ/08¢863) S( O) nR7, -. - (14) NRaC( O OCl - 6al kyl , V\herePﬁTwAloyfmuss
optionally substituted . with one to six hal ogen, and (.15) S( O nNRaRb,
wherein heterocyclyl, aryl, heteroaryl are optionally substituted with one
to four groups |ndependently sel ected from hal ogen; 10 ni'sO, 1 or 2. The
|nvent|on al so enconpasses pharnaceutical conpositions containing a

o 2 MR ST By B R e

prost agl andi n nedi ate es usi’ng co

of the core tricycli ener’iorﬂj‘ %IQEPWFBCD snthhselgstadrphalpges, Gifge andvent i on i s
descri bed usi ng the {:@IdHaerng definiti ons unl ess otherw se indicated. The
term"halo en og "hal 0" ‘includes F,_ O, Br, and |. 20 The term "al kyl"
refers to Ride&" toge th?fcfﬁ%l agngr éwm‘aer%d@n%pﬁwaﬂ& confpiniRg Lpetsroginm

conbi nat | omedtdrmmw SC@ﬂi‘d ei 2hagp ﬁ&mnﬁ/r&dbﬁﬁﬁ@d R or ko aFGpE.  Non-
limting exa ﬁfﬂ}f i;l| F; oups include methyl, .ethyl, propyl, isopropyl;
butyl, s- & Y hexyl, heptyl, octyl nonyl , undecyl ,
dodecyl , tridecyl, t@dr adlmkygen,. pent adecyl , ei cosyl o

3, 7-diethyl -2, 2- di meé(z yl 4- 7Propyl nonyl, cycl opropyl; cycl obutyl; 25

cycl opentyl, cycl oheXyl, cyCIoheptyI cyclopropylnethyl,-cyclopentylethyl
met hyl substituted cI oPR3pyl ; et hyI substituted cycl obutyl, adamantyl,
cycl odgdecyl net hyl , 4 -eth b}f. bi cycl o[ 4. 4. 0] decyl and the like. The term
G . al kyl encorrpass acy f groups havi ng t he indicated nunber of
carbon atons as vveII 8 )&Hsaéﬁ¥+ ‘ _ .

6) ~ tetrazolyl,
R7 is selected from the group consisting of:
: (1) Ci-ealkyl opnonally substituted w1th one to six halogen '
15 (2 aryl,and '
" (3) heteroaryl, :

wherein said aryl and heteroaryl are optlonally substltuted w1th
halogen, OC1-5alkyl, C1-5alkyl and wherein said alkyl is opuonally :
substituted with one to six halogen; :

20 ‘R2and Rb are independently selected from hydrogen and C1 6a1ky1 optlonally

subsntuted w1th one to six halogen,

RC is
' (1) halogen,
- 2  CN, _ : :
25 | (3) - Ci-6alkyl optionally ’subsﬁtuted'with one to 'sixlgrou'ps -
| '~ independently selected from halogen NRaRb C(O)Ra,
C(OR2)RaRb, and ORa, S
(4)  Co-galkenyl optionally substltuted w1th one to six groups '
S o . independently selected from halogen and ORa, '
.30 T (5) heterocyclyl
Y () R N
. (D heteroaryl, -
(® CORs,

(9) - C(OR®R2RD,




- Cxal kyl - Czcycl oal kyl wherein x is O to 3 and z is 3 to 6 with the proviso
that x+z =3 30 to6. "Hal oal kyl" neans an al kyl group as descrhbegd Qy@
wherei n” re hydrogen atons have. been repl aced hal o

with up ;xgggg,fr,%lsger?e -5 25 January 2005 WO 02/ 08186 PCT/C%' ‘86‘9‘369
substitution of all hydrogen atoms with halo groups. Cil-6hal oaI kyl, for .-
.exanpl e, incl udes -CF3, -CF2CF3 and the like. "Al koxy" neans al koxy groups
of a straight, branched or cyclic configuration having the indicated
nunber of carbon. atoms Cl- 6al koxy, for 5 exanple, includes nethoxy, _
et hoxy, propoxy, p d the Ilke "Hal oal koxy" means an al koxy
group as descri bed g(gbg %ﬁ?)ﬁa h one nor e hydrogen atons have been
‘repl aced by hal ogen @GlbmeCONRER up to corrpl ete substitution of all
hydrogen atoms with (g o @ronperbCl-6hal oal koxy, for exanple, includes

- OCF3, - OCF2CF3 and e Ig bgR 40 *Al kenyl " nmeans |inear or branched
structures. and co atlcg 12 t'hereof, of the |nd| cat ed nunber .of car bon
at ons, Shaving at Iea(M) odﬁi@ﬂ)@njlt@mﬁrbﬁé}eﬁi W@@‘gs@tﬂe@ydrogen
may be repl aced by an addi.tional carhon-to- carbon ou Ie bond

C2-6al kenyl, for exanpl e Viflonejgstx halegenyfnd propenyl, 1-nethyl - et henyl
“butenyl and the I|ké15)158(®|him%ft£}/cl yl" refers to a non-aromatic ring
having | to 4 heterqQatons, said.r ei n olated or fused to a second
‘ring selected from 30F30 hetfrocyd iedg'lgl %Vf@ePPH@l%ﬁPmmpﬁémﬁto 4

het eroat ons, aryl awde trefoer gmupt indebardenthy ssdoted hei@aRplefs ar e
mdepgoderﬁtlw pgiected fromO Nand S .- Non-limting exanples. of .

het erocyclyl include oxetanyl, 1, 3- dlthlacyclopentane di hydr obenzof ur an,
and the 20 |ike. "AMpemYepteRalso @Mpﬁé%@h@mh&caumw@hpcslmmrmtl c ring
system Cﬁﬁi’ﬂﬁinﬁig@cohpﬁmﬁ§6¥ﬁﬁﬁm{d U mdcfno¥orQfeaBGR o, vgggﬁgn 5 ngs are

present, the r s.are fused toget i ngs share
a conmon Bﬁ%g’ aégﬁlrﬁ] 9{5@ &?EEPSG%ESI%@WPO‘HWG of, Sgruy . 25 The term .
"heteroaryl" (Het) Theta@bergr &ithe LORMASRIE $ind s?stéﬂm ReRRnEekiIgk oMt ¢ ri ng
system containing one ring or twp fused rings, het eroatoms, selected -
from 0, S and N. Het includes, limted to, furanyl, diazinyl,

i m dazol yl, isooxazolyl, isot hi af azol yl, oxazolyl, pyrazolyl,

15 s N

The mventmn is described usmg the following d&ﬁmtlons unless
otherwise indicated. , : : :
| The term “halogen” or “halo” includes F, CI, Br,and I o
20 ' The term "alkyl" refers to linear, branched and cyclic and bicyclic .
- structures and combinations thereof, containing the indicated number of atoms. Non-
- limiting examples of alkyl groups include methyl, ethyl, propyl, isopropyl; butyl, s-
and t-butyl, pentyl, hexyl, heptyl, octyl, nonyl, undecyl, dodecyl, trideéyl, tetrra'd.eéyl,‘.
pentadecyl, eicosyl, 3,7-diethyl-2, 2—diméthy1—4~propylnonyl cyclopropyl; cyclobutyl,
- 25 cyclopentyl, cyclohexyl, cycloheptyl, cyclopropylmethyl, cyclopentylethyl, methyl
substituted cyclopropyl, ethyl substituted cyclobutyl, -adamantyl, cyclododecylmethyl
- 2-ethyl-1- b1cyclo[4 4.0]decyl and the like. The term Ci.ealkyl encompasses acycllc
- alkyl groups having the indicated number of carbon atoms as well as '
. -Cxa]kyl-Czcycloalkyl wherein X is 0 to 3 and z is 3 to 6 w1th the proviso that x4z =3 |
30 tob. ' '

]

| “Haloalkyl” means an alkyl group as described above wherein one or
more hydrogen atoms have been replaced by halogen atoms, with up to complete
. sl _ .




pyridyl,

pyrrolyl, tetrazinyl, 'thiazolyl, t hi enyl triazinyl, triazolyf;

JH pyrrol e-2,5- 30 di onyl, 2-pyrone, 4-pyrone, pyrrolopyridine?2s January 2005

furopyr
fol |l ow

i WONZ/0$38  hi enopyri di ne. For purposes of this SpeBCTICARLDNG "t he
ng abbrevi ations have t he i ndi cated neani ngs: BOC = :

t - but yl oxycarbonyl CBZ =' . carbobenzoxy St 1 } WD 02/08186 .10 15 20 25 30

DCC =
HATU =

10

15

25

30

DIBAL= DIEA = DWMAP= DMF = EDCI = EDTA = FAB = FMOC FI MPA=
pTSA PPTS Ph HOBt HRMS |CBF KFM/S= LDA = -MCPBA=

substitution of all hydrogen atoms with halo groups, C 1_6haloalky1 for example,
includes -CF3, -CFpCF3 and the like.

“A]koxy means alkoxy groups of a straight branched or cychc
configuration having the indicated number of carbon atoms. C1 6_alkq;§y, for
example, includes methoxy, ethoxy, propoxy, isopropoxy, and the like.

' “Haloalkoxy” means an alkoxy group as described above in which one

or more hydrogen atoms have been replaced by halogen atoms, with up to complete
substitution of all hydrogen atoms with halo groups. C1 6ha10a1koxy, for example,

" includes -OCF3, ~OCF2CF3 and the like.
“Alkenyl” means linear or branched structures and combinations
thereof, of the indicated number of carbon atoms, having at least one carbon-to- . _ R |
catbon double bond, wherein hydrogen may be replaced by an additional carbon-to- o
carbon double bond. Cp_galkenyl, for example mcludes ethenyl, propenyl, 1—methy1~
ethenyi butenyl and the like.
e Heterocyclyl” refers to a non—aromatlc nng havmcr 1to4 heteroatoms

-said ring being isolated or fused to a second ring selected from 3- to 7-membered
alicyclic ring containing 0 to 4 heteroatoms, aryl and heteroaryl, wherein said
heteroatoms are independently selected from 0, N and S.- Non-hrmtmg examples of

heterocyclyl include oxetanyl, 1,3-dithiacyclopentane, dihydrobenzofuran, and the

like. : : N '
| “Aryl” means a 6- 14 membered carbocyclic atomatic ring system
compnsmg 1-3 benzene rings. If two or more aromatlc rings are present, then the
rings are fused together, so that adjacent rings share a common bond Examples
include phenyl and naphthyl. ' _ '
, ' The term “heteroaryl” (Het) as used herem represents a5-10
membered aromahc ring system containing one ring or two fused rings, 1-4
~* heteroatoms, sélected from O, S and N. Het includes, but is not limited to, furanyl,
' d1azmyl imidazolyl, isooxazolyl, isothiazolyl, oxadiazolyl, oxazolyl, pyrazolyl, |
_pyridyl, pyrrolyl, tetrazinyl, thiazolyl, thienyl, triazinyl, triazolyl, 1 H-pyrrole-2,5-
dionyl, 2-pyrone, 4-pyrone, pyrrolopyridine, furopyridine and th1e110pynd1ne :
) For purposes of this specification, the fo]lowmg abbrev1at10ns have the -

indicated meanings: -
BOC . = 't—bu;Yonycarbonyl :

- CBZ = carbobenzoxy




"M MSO= NBS NMW = PCC PDC =TfOr.t. rac. TLC 35 Al kyl group :
abbrevi ations 25 January 2005 PCT/ CA01/ 01069 1, 3-di cycl ohexyl cavhagiyi2oisie
. diisobut jspum hydride N, N-diisoproylethylam ne

- 4- (di et mlo%}'ﬂﬁnqg)ﬁpyri dine dinmethyl formam de 1-(3 -di met rKETfQM%‘HB? opyl ) - 3
-ethyl carbodiimi de hydrochloride ethyl enedi am netetraacetic acid,
tetrasodiumsalt hydrate fast . atom bonbardnment 9-fl uorenyl net hoxycar bonyl
hexamet hyl phosphor ari de  0- (7- Azabenzotriazol -1-yI)N, NN | N -

 tetranet hyl ur oni um hexaf | uor ophosphat e 1- hydr oxybenzotri azole hi gh

- resolution nass specﬂ)@ﬁeﬁy iIshiigyglohexyficabafintidat e pot assi um
hexanet hyl di si | azane prgiafhi um gl ﬂm {jﬁ tachl oroperbenzoi c acid
- et hanesul fonyl = ma%/ rret haﬁlaé?&ﬁ'ﬁg me%%ﬁﬁg

| N—d;usoProylethylamne
, DMAP= 4-(d1methy1amm0)pyndme
5 : ) DMF = dimethylformai:mde : ‘
' EDCI = 1-(3- dlmeﬂlylamnopropyl)- -cthylcarbodumlde
hydrochloride
EDTA = ethylenediaminetetraacetic acid, tetrasodium salt
_ hydrate B |
10 - _ FAB = . fast atom bombardment
' FMOC= 9-ﬂuorenyimeﬂ10xycarboﬁy1
HMPA= -hexamcthylphosphorarmde '
HATU= O- (7—Azabenzotnazol—l-yl)N N,N’ N’
S ‘ _ tetramethyluromum hexaﬂuorophosphate
15 I HOBt = 1-hydroxybenzotriazole
' - "HRMS = high resolution mass spectrometry o
ICBF = isobutyl chloroformate '
KHMDS=  potassium hexamethyldisilazane |
. LDA = lithium diisopropylamide |
207 | " MCPBA= metachloroper_benzom acid
o T MsT = methanesulfonyl = mesyl -
MsO = _meﬂmancfulfonatc mcsylate .
NBS = | N—bromosuccxmmlde
. | NMM = 4-methylmorpholine
25 . “PCC = ~'pyridinium chlorochromate
o ~© PDC = pyridinium dichromate
Ph = 1 phenyl .
PPTS = pyridinium p-toluene sulfonate
| | PTSA = poluene sulfonicacid =~
230 'rt. = room temperature
' ' rac. ‘= racemic
O TIO = trifluoromethanesulfonate = tnﬂate '
B TLC = thin laycr chromatography '

35 Alkyl group abbreviations




N-bronpsucci ni m de 4-net hyl nor phol i ne  pyri di ni um chl orochronat e ‘ ¥
pyridiniumdi chromate phenyl pyridinium p--toluene sulfonate 2915,@5,990@
sul f oni cWeEPM0818om t enperature racemc trifl uoronet hanesgciar®1069
triflate thin l.ayer chromatography 25 January 2005 WO 02/ 08186

- PCT/ CA01/ 01069 5 10 Me=nethyl Etethyl n-Pr_normal propyl .i-Prisopropyl

c- Prcycl oprpyl n-Bu=nornmal butyl i-Buisobutyl c-Buwcyclobutyl s-Busecondary
butyl t-Butertiary butyl In one enbodinment of fornula I ‘are conpounds
wherein Xis Cl 4a|f@é , nore IB%SJ cuI arly wherein X is CH2. In another
embodi ment of forrmuld | are conpotinds wherein Qis Cl-6al kyl substituted
with COCH or tetrazoElyl 35 | rethylot her enbodi nent of fornmula | are :
conpounds wherein Q _3alkyl ally substituted with one to six :
groups sel ected frorrxlllt%ﬁe group, cgggﬁ(}g?png of hal ogen, COON, tetrazolyl and
'CONRaRb -wher ei n Ra ahRf Rb=ar e isepfependent [y sel ect ed from hydrogen and

Cl- 6al Byl optionallysppbstitut wfyq; one to six hal ogen (preferabl y K
1 3al kyI substituted 20 with COON.

fluorine). Mre parr,tril_%lljll a=r_l Y, alb tyl
| i-Bu = 1sobuty1 o
c-Bu = cyclobutyl
_ sBu = secondary buty!
10 tBu = tertiary butyl

In one embodiment of formula I are compounds wherein X is
C1-4alkyl; more particularly wherein X is CH2.

In another embodiment of formula I are compounds wherein Q is
C1_631ky1 substituted with COOH or tetrazolyl

15 : In another embodiment of formula I are compounds wherein Qis
 Cj-3alkyl optionally substituted with one to six groups selected from the group

consisting of halogen, COGH, tetrazolyl and CONRaRb_wherem R2 and RD are
independently selecied from hydrogen and Cj-galkyl optionally substituted with one
to six halogen (preferably ﬂuonne) More particularly, Q is C1-3alkyl substxtuted

20 with COOH.

In another embodiment of formula I are compounds wherein Q and R6 .
together form a 3- or 4- membered ring containing 0 or 1 heteroatom selected from N,
S and O, and optionally substituted with one or two groups selected from halogen,
~_ OH, COOH, oxo, tetrazolyl, 'C(O)N802R7 OC1-galkyl wherein said alkyl groupis ! )
- 25  optionally substituted with one to six halogen. More parncularly, Q and R6 together
' ‘form a 3- or 4- membered ring containing G or 1 heteroatom selected from N, S and O
and opnonally substituted with COOH or tetrazolyl., o '
_ In another embod1ment of formula are compounds wherein R3 is H,
| R1 and R2 are selected from the group con51stmg of hydrogen, halogen, C1-3alkyl
30 (opuonally substituted with one to six groups independently selected from hal_ogen,r .
C(O)R?, and C(ORM)RARD), aryl, heteroaryl, heterocyclyl, C(O)OC] - 3alkyl,
S(O)nC1-3alkyl, S(O)nNR@-Rb C(O)R3, C(OH)RaRb and C(OC1. 3alkyl)R51Rb :
wherein each of aryl, heteroaryl heterocyclyl and alkyl is ophonally substituted with
one to six halogen atoms; n=0, 1 or 2; R2 and RD are independently selected from -

-8-



I n anot her enbodi nent of fornmula | are conpounds wherein Q and R6 together
forma 3- or 4- nmenbered ring containing 0 or | heteroatom sel ggfg qm?bg(yg N,
S and O, 2 ional |y substituted with one or two groups sel ected from
hal ogen, , oxo, tetrazolyl, C(O)NSO2R7, OC1-6al kyPClHet{04069s,i d
al kyl group is 25 optionally substltuted with one to six halogen. Mforma
3- or 4- nenbered ri ng containing O or | heteroatomselected fromN, S and
0, and optionally substituted with COOH or tetrazolyl. In another
~enmbodi ment of fornmula | are conpounds wherein R3is H R and R2 are

sel ect ed f!u)oinmgdnemgmugﬂkﬁngjuohﬂlygswsnthgedrvﬁgeﬁmogml enCls 1384 ke this 30
- (optionall tltuted wW.th_one to siXx groups indepen ently sel ected from
hal ogen, %?%} fuemne aryl heteroaryl, heterocyclyl

C( O OC1- 3al kyl , . S( mb@bmﬁﬂmﬁﬂoﬁhmﬁ( Ersountl PrkRARRA aﬁd‘dl

OC1- 3al ky 5)31136(5&? het Iy d
gl(kyl |2 optional d\éﬁ%é@#%?&%ﬂ #H&Wé%mu cg{’sgs Idcgdggf %%C n- 0 imor 2;
RaCT??:i (;53) @tgnalﬂwwsnmmﬁww sa¢ eodie Halbpamnatdrs 2 ?u?&%éoﬁnd WO Oﬁ/ 98186
P stitu al ogen
Hal ogen, g%ﬁugveg%% Rgﬁya%%ﬁgadg&r%m‘ﬁﬁ %@bﬁb&yﬁ U0 ﬁganva hganot hgr _
embodi nmentatige @rddpﬁhﬁ%ﬁmewbom@mpmsemDmn R4 and R5 are each

i ndependent |y sel eCt]ﬁdefHéf’kﬁnB@&&[cﬂPQff%ﬂﬂﬁfa%ta}d%r@douﬁdsgh pre a%]y %IUOI’I ne.

'optlonally upstituted with one to six

“and OR Eropr£ack opdonally |5H‘é?91t‘élfﬁ‘éléﬁlthf%ﬁrﬁ‘i’1f€&1f BIOupE eli@mmﬂcslﬂhydr ogen; or
R4 andOR5 sebmeé@mhalogsm é:bsaonemkylmpnoammubecumsomh &k 1060k hdlogeanot her
- enbodi nment are | ryI or heteroaryl
each opti ong{lﬁ nl}oé{)& m%@r‘i‘g Q(giﬁggkg ﬁebnad'ént ly 10 _
sel ect ed f“i*‘éﬁPP éf’lec@ilfm@l hyrisbgan and§ - oaihyllqptlsutigt stﬂaumed:deﬁth one to six
hal ogen. R;g§ q%i%fa% quy%‘{l uorine, C(ORa and C(OH) RaRb wherein Ra and Rb
ent

are indepen y se ec from hydrogen and Cl -6al kyl optionally
substituted with ~hdnagaeferpd embedinent 6f figonitad ard corapqumes of foetubviaodi ment
of forrrulal are corrpounds of forrruIaJa P R4 R CO2H 15

A ~
RNy

5 A
P I _ ,
where Ar and R1 - R4 are as defined under formula I Tn a more prcfened
- embodiment, R4 and R5 are each hydrogen and R1 represents a non-H substituent at
- the 7—pos1t10n
20

. OpticaI‘ ]'fs'omers - Diastereomers - Geomctric Isomeérs - Tautomers
_ Compounds of formula I contain one or more asymmetric éenters and
can thus occur as racemates and raccn:uc mixtures, smgle enantiomers, diastereomeric
_ - mixtures and individual diastereomers. The prescnt invention is meantto |
25 comprehend all such isomeric forms of the compounds of formula 1.
' ' Some of the compounds described herein contain olefimc double

bonds and unless spec1fied otherw1se, are meant to 1nclude both E and yA gcomctnc
3 1somers ' '




20 Ar la where Ar and Rl - R4 are as defined under fornula | In a nore
preferred enbodinment, R4 and RS are each hydrogen, and Rl rephessniS 2805
non-H sub¥@p2/eesd at the 7-position. Optical Xsomers - Dipa3tE{20nmo
Geonetric |lsoners - Tautoners Conpounds of fornmula | contain one or nore
asymretric centers and can thus occur as racemates and racem c mxtures,
single enanti oners, diastereomenc mixtures and individual diastereoners.

- The present invention is meant to 25 conprehend all such isoneric forns of
the conpounds of for #1 one of t cqo ounds descri bed_herein cont ain
ol efinic double bony¥*¥ @eﬁﬂwg‘éﬂ%ﬁg&ﬂf et ERRcY st Withdittersahnt to

incl ude bcndmtEoﬁatthcﬂn@ﬁmfdmdrcrgen,&efmrcd to Abtadesines.y SZA0Mm e MRH20$ 184

PCT/ CAO1/ d be e Xxi. st with .
i1 orent o o0 ooy 0 KAORRURUR, HBPGblonste BRIl Sddeds s, such
~an exanpl ve?HagsIb@@“h&rmfwm@mpa&%mﬂldmpnummmﬁfmumo enol "t aut oners.
- The i ngi vidual tautongy as w th

conpouﬁds of formula I. ﬁ%%#g%ﬁnﬂ?’fﬁ%ﬁe Qﬁ%ﬁé&ﬁﬁa{ érggg a‘?%ctded into
di ast er eoiRegFHef ?Itantlﬁﬁlefsst@fOf@ﬁample@ffé@sfml@l/Cryﬁ@HlZé&@nﬁbm a fuitable soheent,
Seurare ook dratugle SRSt A g A0l G inizuk oL IE oI RBRGROMERE Y
separ at ed q“?ﬁcg} ﬂ‘?ﬁ[ THay 8Fe@f3é?‘%’8F%Bﬁb‘F§“%§wW$ brigpnveptipgal meags, exanpl e
zly t he useforljffxamplenby thealst wf atbpﬁtﬁllﬁﬁd:tﬁ/eaﬁncaasr zﬁﬁa@dﬂ‘vﬁ ﬁxelnt 10 | |

terngtively, any era rmula_l or la
may bgaobt ai %ed by s‘l?l "'F‘é%g’ng’cf“ﬁ %“@@Rgﬁ%%ﬁn%c%ﬁ’ ﬁtﬁ%&?ﬂeﬁlg Riarti ng .
mat er i al s 052 maynheabkyinsfl bbﬂsmnspmm gyntlzesisamsingSaticslly purkhtarting m .
" phar maceydi&adid é{r&%%ﬁ%ga%%‘%@ﬁclo §, urraﬁ% £rs to salts prepared from

pharnaceutlcally acc ases |nclud|ng i norgani c bases: and }
organi c bases. Salts deri ved frominorgani c bases include alumnum _
ammoni um Sagal ci um copper ferric, ferrous, lithium magnesium  manganic
sal ts,.manganous, - potassium. sodi y inc, and the like. Particularly
prefefted are the anw§ATimP QHH@QPE%W‘CW%?@% refetsde salimpreasad sodi um

sal ts. Salftosn plerimueshticallpmceptable non-toxic bases including inorganic bases and
* organic bases. Salts derived from i inorganic bases include aluminum, ammomum

calcium, copper, ferric, ferrous, lithium, magnesium, manganic salts, manganous,
potassium, sodium, zinc, and the like. .Particularly preferred are the ammonium,
20 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 occumng |
. substituted amines, cyclic amines, and basic ion exchange resins, such as arginine,
" betaine, caffeine, choline, N.N* dibenzylethylencdlamlne diethylamine, 2-diethyl- - B L
25  aminoethanol, 2- dlmethylarmnoethanol ethanolamme ethylenediamine, N-ethyl- ' o
morpholine, N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine, - |
isopropylamine lysine, methylglucamine, ‘morpholine, piperaz;ﬁe" piperidine,
' polyamme resins, procaine, purines, theobromme methylamne, mmethylmne -
|  tripropylamine, tromethamme and the like. '_ o
30 ' “When the compound of the present mventmn is bas1c salts may be '
'prepared from phannaccuﬁcally acceptable non-toxic acids, mcludmcr morcamc and
orf-ramc acids. Such acids include acetic, benzenesulfonic, benzo1c camphorsulfomc
~ citric, ethanesulfomc fumaric, gluconic, g glutamic, hydrobromic, hydrochlonc
“isethtonic, lactic, maleic, malic, mandelic, methanesulfonic, mucic, nitric, pam01c,
35 ' pantothenic, phosphoric, succinic, sulfuric, tartaric, p-toluenesulfonic aad, and the
-10-



- prost agl arRiiFH8AGEHH ical GemRegitions, theseofaes asefyl tht!ilrﬁahpm;xemammmmtennm cking or

pharmaceutically acceptabl e organi c non-toxic bases include salts of
prinmary, secondary, and tertiary am nes, substituted am nes i ”%‘jzﬂiu%zoas

. naturall yweGsMéiksNg substituted am nes, cyclic am nes, and basic

_ exchange resins. such as arginine, betaine, caffeine: ch&qTr‘%““m““-"

N, N -di benzyl et hyI enedi am ne, “di et hyl am ne, 2-diethyl 25 am noet hanol ,

2-di met hyl am noet hanol , et hanol am ne, et hyl enedi am ne, N-ethyl - nor phoI I ne,
N-et hyl pi peridine, glucanm ne, glucosan ne, histidine, hydrabarnine,

N sopropyl am ne, |ysine, nethylglucam ne, norpholine, piperazine,

pi per adi ne llk@oP@ramlméy pefined, armmhyr&obmc 18&irodheHR) bdi & Phosphoric

triethyl angfg,qd tripropyl am ne, tronetham ne, and the |ike.
S

30 When .t he conpo resent i nvention is basic, salts maybe
prepared fr om phar naﬁéwﬂlht}ainﬂgtsiaoddmt alnlless oterivize lspecﬁﬁuﬂsefefeﬁcfisudltﬁhg _
/i norgani c o aHE I benz sul fonic,,
benzoi.c, ca o@gﬁﬁrﬁ}%lg‘gﬁn cC, %@ﬁgﬁgéﬁff?gﬁ%ﬁ h&q,lyca e(flfﬂ)i ni c,

gl utamsc Ff"ryﬁgrobromc hydr ochl oric, i sethionic, lactic, .maleic, malic,
~mandel i ¢, nethanesul fonic, nmucic, nitric, pamoic, 35 pantothenic,

phosphorl CUn CCI ni c, sul furi c, tartaric, p-tol uenesul fonic acid, and the
-10 25 Ja £$005 WD 02/ 08186 PCT/ CAOl/ 01069 like. Parti cul arI y

- preferred are citri cThewhilitylnf oginpourdy &f Giues 1 f infMh@With prB&QARRARARI C.
Speci ) <1 PP e el B DS L e sl
includ® t E;ﬁ%tagia@cbm incainppmati are ppdoiadly hmalansubjdet. | Thik ﬂﬁm'fdkﬁlga&l lity of
- conpounds gftagofisfband adtRnk B 6o %Iaﬁ&ﬁp‘ﬂ&b Sq%%ﬁp rec rs makes them

usef.ul for reventlng or reversin ndesira 10 by

ant agoni s mﬁmﬁh@n&@kp&fﬁy@ﬁ hith st ﬁa@bﬁ:ﬁgﬂﬁbﬁmﬂﬁﬂi ?afflﬁ%ﬁ: Q@ﬁdlé 8;{]30 unds

and pharr‘ggﬁ u ositions thereqQf "are use evént or
_anelioratée glnmnﬁ% M BEGESEHPEOR f1501d6Ta Raue %@ﬁ@?ﬁaﬂ@?ﬂzﬂlwdeﬂsl i ons,
al | erdidc cfondhrt)tmm;arsphlmd coagnfahaﬁrﬂﬁbﬁreys ﬁ@aﬁzetdfqmmmﬂcag@veﬂ%r etion

| SLZSLFSI > dmhe ol Sofintne SR, Gp RAAGRh: et Acommomnd ey B e
aut oi mmnélﬂaPlﬁﬁmeomamlamdmtasgu@hna growptoamdhery chmbe bidd i6 ehd ul ar
neopl asti qrgaﬁﬁéﬁﬁﬁpédﬁ@&l Qflﬁnﬁdﬁﬂdﬁ@ﬁi%ﬁ%bﬁ 1t H, ﬁsgpgwfh anqléerh e can be used

~in the treatnent of cancer. Conpou ornu tof use in
“the treat (#Rflor prevention prostaclandm—medlated prohferatlon d130rders such as may oceur in

20- - diabetic retinopathy and tumor angiogenesis. Compounds of formula I may also
inhibit prostano:d—mduced smooth muscle contraction by antagomzmcr contraculé
prostanoids or mnmckmg relaxing prostanmds and hence may be use in the treatment
of dysmenorrhea, premature labor and eosmophﬂ related disorders. More particularly

- compounds of formula I are antagonists of prostaglandm D2,

25 Accordingly, another “aspect of the i invention prowdes amethod of
treating or preventmg a.prostaglandin mediated dlsease compnsmcr admmlstcnng toa
mammalian patient in need of such treatment a comapound of formula I in an amount
which is effective for treating or preventing said prostaglandm medJated disease.

~ Prostaglandin mediated chseases include, but are not limited to, allerom rhlmtls nasél
30.  congestion, rhinorrhea, perenmal thinitis, nasal inflammation, asthma including
' ' allerc-;c asthma, chronic obstructive pulmonary diseases and other forms of_ lung

- inflammation; sleep disorders and sleep-wake cyclé disorders; prosténoid—indnCed
- sinooth muscle contraction associated with dysmcnoﬁhea and prematnté labor; -

- eosinophil related disorders; thromboms glaucoma and vision disorders; occlusive -

35 vascular dlscases congestlve heart failure; diseases or conditions requmng a
11-




and/ or prevention prostagl andi n-nedi ated proliferation disorders such as
may occur in 20 diabetic retinopathy and tunmor angi ogenesis. Conpaags2005
formul a WoB308Bso inhibit prostanoid--induced snooth nmuggecLamatact i on
by antagonizing.contractile prostanoids or mm cking.rel axi ng prostanoi ds
and hence may be use in the treatnent of dysnenorrhea, premature |abor and
eosi nophi| related disorders. Mre parficularly compounds of fornula | are
ant agoni sts of prostaglandin D2. 25 Accordi ngly, another aspect of the

i nvention row des a method of treating or preventing a. prostaglandin
medi at ed dFSHTSEL ARG RS HIgtiaR G A8 MEST IiFY 06 PASt SHEZRTIEIFGAARC¥at i ent i n need

of such tr pedlamendtion; garEeisnRapi aquHdIhléa@e |mhéhs%6cr§ﬂi@#dl&ord¥ﬂ§'u‘f&ud1ﬁ effective

- for treati .eventi ng, sal sta l'andi n nedi ease. '
"Prost ag| anéhlqné) %e%hg?m?lgjegﬁ?ng  Tepring canty %tO%%P oEpnatien ang | er gi ¢
rhinitis, reasmtiosBudnafestimiple Dkteqﬁn’rbﬁe;&hoﬂertﬁétﬂiahfegﬁhhﬂh irctudifasal

i nfl a ti | | | |, chronic obs Lve

pul m)rrna?y %Qgré%ggs au('rj;@ﬁ* ﬁfﬁer orr(%llsldl %fbw ﬁ% "m“rﬁ?ﬁqg“i?ﬁ ‘ieéﬁcl?)l?'sorders
and sl eep- Merepajicwlarly tyotisrassis tpbosteatediislonqmindiettd bypoattdglandirDe _
cont r act i OficA%S et b6k ‘fﬁé Pguﬁ&ﬁg a?g&éﬁb%&&{‘%@&&ﬂﬁh c?ud@&iqrgmeos' nophi |

rel ated disqgrders; thro corfa and vision sor occl usive 35.
vascul ar Zes; congestlve heart failure; diseases or conditions

requiring a -11 25 Wﬁb@@ﬁ&tdﬁ@l@%@ﬁd&ﬁs a%étﬁ&@éf@éa@ﬁg ofreatment of
~anti - gul at i such ag Sst-i nalguc{ﬁflg post .surgery treat
infla t i Y “&Eﬁ&%ﬂ%ﬂg ﬁgﬁ rqrateq fisease comprising a@‘@@?‘@?ﬁ“&ﬁ\t%ﬂ sorders
i ncl udi ng memnmﬂnanpauammneqdmfrsuanﬁeaﬂrgﬁm ﬁ@npﬂhﬁl&ﬁi@ﬁnﬂl@mﬂaﬂdiﬂmﬁﬁm rk0| of,
bone for for 0 osi s; shoc :
rr%hllgﬂ 1%0‘[1"\!9 ?&I hﬁé‘ Plgﬁl%pen %?CE@P‘E 8‘6

- thernmal regul’ation inc F3&onditions in
whi ch i mnmhﬁrf@gdh'apr%wgla@dmwaﬂeddxseaMS eaMIcom@uktmﬂ yhihitie intudewse is to

be reat echlietoioRfa FEdhaLEH A RAGh AR Phic-aalagy, nasal | congesti on,

: pul'm)rlgey congestion, and asthma inc asthma. In one . .
i

embodilRent of the i nPeefhshembodimest ﬁ%@e@respnemm@m anpografieating. a
prost agl. aruilpmmdnaa@dosehwogaﬂaﬁmaaag;eaééraompi’fsﬁ{ | AhihiefingWERI 120 -~

-~ patient in need.of % a _conpound of forrm _In"an anount
Cwhich i s JPHEEAIGRPRYT pi m’ﬁ‘r“@@ ?%Pcamsroé&ragalerﬂa.aammat ed
"di sease, . -whibleissiffectine fqmmau@bxamdvantﬂgdi prbﬁdgldn&ﬁ mne&anaaaadea.@o ngensti on,

rhinitis. ig nial rhin nd ast hma i ncl udi ng
allergic asli}:l‘il‘!:iﬂ %grﬁétaﬁ er eﬁ@%ﬂéﬁ@éﬁeﬁse& nf'ﬁ’i 0% 35 ionis a
met hodOof t reating In another embodiment of the present 1nventlon 1s a method for the

' treatment of nasal congestion in a patient in need of such treatment which comprises

B admin_is_tering to said patient a therapeutically effective amount of a compour.ld'of
-formala L o , , _ _
_ In yet another embodinient of the present invention is a method for the
25  treatment of asthma, particularly allergic asthma, in a patient in need of such
' treatment which compnses administering to said patlent a therapeuncally effectlve
| amount of a compound of formula L. . '

B

_ DoeeRanges o . - S _

30 - The magnitude of prophylactic or therapeutic dose of a compound' of
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,

- Tt 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
- 35 response of the 1nchv1dua1 paﬁent. In general, the daily dose from about 0.001 mg to.
. _12_



~.in an am)‘y‘;

or preventing a prostaglandin D2-nedi ated di sease conprising adm ni stering

to a mammualian patient in need of such treatnent a conpound ofysfigfad! o
Lok ch is effective for treati ng or preventi ngaa rost agl andin

D2 nedi at eg dl sease wherein. said prostaglandin D2 nedi at Q68 i s

nasal congestion or asthma. 20 In another enbodi ment of the present '

invention is a nmethod for the treatnent of nasal congestion in a patient

i n. need of such treatnment which conprises admnistering to said patient a

"~ therapeutically effective amount of a conpound of fornmula L . In yet

- treat nent

anot her ermb@htrmo&uoqﬁerk@ooay iRk of Q}fﬁﬂiﬂlﬂnpzbﬁn?olgﬂﬁb@%?g foholif'fo

st Iaﬁ all ergic asth patient 11 need of
_such trea?’ ﬁ%%t %%f#@dﬁ?ﬁ?#é@a ?rf‘?ﬁeéfta@f T"rﬁfctdﬁsaﬁﬁﬁ G'ltﬁléiplt@ﬁ@ Ligpits in
t her apeut i s@ah¢ gasef.f ecti ve anount . of a corrpound of for mul a L Dose Ranges 30
The 'magni tude of pro QL t her apeu dos m d of, formula
.1 will,_ of course, VE%L"\%S@‘H ‘é\t%ea]t"g’f L afWé‘y Swgd‘fl&ttﬁﬁca@ﬁhdltlon
to be Ire@aEmaliig pidure & agjsaisiguloan mﬂrvpmut&j)emdmgupomﬂa hostapshtdd s T oute
of admi ni skuidhi rticulst mbok b Arifhs 3fffidn af{ﬁﬁé:&}ng;% gxg?ﬁi%{l' el e&gcd%a‘:t ors

I ncl udi ng th&ﬁﬁ t{ﬁ% %enera

admi ni strath afipingstgtion,af Bmaoﬁmampta@tamdmﬁaﬁmgnaﬁg of a@fverapsponse of

- the indi wcbm;bmﬂ&éd@ltham g?ﬁgﬁ%%dcbﬁk%n% .L,m bo t %QMW% 01 ng to.
abou

-12 25 Janua ?ﬁ’(& 3 &%T/ CAOl/OlO 9 per kg body

wei ght of 34 fom abaly 2t gbQit §IPP nerenbolihe ttaliaymagsitionr D(@agmﬂt he ot her .
hand, IQTh nfioymi vith gereesallyr qontain Hﬁﬂ/eé@&@ﬁﬁﬂ)ﬁﬁﬂ@ 3iletd R8e0 Uigdtrt.s a!cﬁve ﬁom% -

- cases. t ient. t may i ned-with the
carrier g‘l%gt er|E<'§ﬁ(')EI ag%dpggl@ugglgagsmﬁgq@gg&%eﬁj n&g})qﬂ’ Q%aﬂ% d¥bendi ng
upon the hegtort408aeed and the partiecul ar node of administration. For ,
exanple, a formulation intended for the oral adm nistration of humans may

contain fromO0. 05, y to 5 g of active agent conmpounded with an appropriate
and conven—shtYaBERr-BRPASBIONEr mat erial which may vary from about 5 to

about 19, 95 per cent Ahothbush@t of ﬂfé%‘@ééﬁt Ihba{honfa}gﬁass %t&;ﬁqaée%{;&ﬁf me Wl

general ly C%ontaj n_bet ween from about toa an active .
i ngredi ent”, D%Wﬁlineﬁ'f PRS0} COTRPORY (}Lf ﬂﬁnulgl Hth a@a@acoggcqib/ acsepiale 100
g, 200 regyricyr THEO@rmYcorfpaitiont castih phhméesRnasl dBpSsition, is intendedto
encompass a product comprising the active ingredient(s), and the inert in grement(s)
(pharmaceutically acceptable excipients) that make up the carrier, as well as any
20 _product which results, directly or -i'ndirect_ly, from‘combination, complexatioh or-
) aggregation of any two or more of the ingredients, or from dissociation of one or more
of the ingredients, or from other types of reactions or interactions of one or more of
the ingre‘dients - Accordingly, the. pharmaceotical compositions-of the preéent
L invention encompass any composition made by admixing a compound of Formula I,
. 25 | addltlonal active ingredient(s), and pharmaccutlcally acceptable ex01p1onts _
' For the treatment of any of the prostanoid mediated dlscases o
compounds of formula I may be administered orally, by inhalation spray, toplcally,
- parenterally or rectally in dosage unit formulations contammg conventional non-toxic
pharmaceutically acceptable carriers, adjuvants and vehicles. The term parenteral as
30 used herein includes subcutaneous injections, mtravenous mtra.muscular mtrastemal
' 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
mventlon is effective in the treatment of humans. o

| The phannaceuncal compositions contammg the active mgredlent may
. 35 beinaform suitable for oral use, for cxample, as tablets, troches, lozengcs aqueous -
' -13-




15 Anot her aspect of the present invention provides pharnmaceuti cal

conposi tions conprising a conpound of formula | wth a pharmaceyt fallibes
accept ablWO 084918 er. The term "conposition", as in phar maceEWwéLaEl01069
conposition, is.intended to enconpass a pr oduct conprising the active

- ingredient(s), and the inert ingredient(s) (pharmaceutically acceptable
- excipients) that make up the carrier, as well as any 20 product which
results, directly or indirectly, from corrbi nation, conplexat ion or
aggregation o m)r of the in ents or from di ssociation of
one or nor&° Ii?f ﬁ@st%ﬁ’r({%ﬂte@tﬂ poydess ag 36’51 cmylsions.drard grsqft cApsulss,
interacti omsswdps(mfelmus n@omp@sﬁuoﬁshﬁtenﬂ@iﬁﬁloﬁﬂmenﬁ @@Ipdi dyaccérdeng to

phar maceut ons ent entlo Ss an
conposi ti oérllﬁ?n%aﬁgggcg ﬁ%fgr@]ﬁﬁg #UgE OEB%?FB:P&G‘} 1ca %Otgg‘?ﬂttqnﬁr?ﬁ active
i ngr edi ent §&h, compasmhmmyemrttmu@hby)r aErepteatd el fmmmhsgrouﬁoonsuétmg

T ekl R oA R R

may beamnlste parenteral l'y
or rectal |9t Pﬁmdu@uéephmmacmc elegant gud pale lﬂprgpaxmﬁnt'ﬁabm copéAin t oxi ¢

phar maceut ihgakive ﬁgﬁ:ﬂ%ﬁiﬁ' a@uﬁﬁt‘iﬁé ettﬁ,noa%ﬂt ﬂaﬁn@e&h ga‘ééégﬁa%ﬂer he term

parent eral as .30 u her el n. 1 ncl udes SU cu aneous I njecti I ntravenous,

intr anuscu‘?"étplerftﬁf” 357 Frfable fRr therpagmptastuse of tabieh TE@@W&W@“ AY Beldi t i on
“to the trefat mnplef inea difudltg edetas caal_rmumlcartoueﬂe m&m@obohaﬁeﬂacﬂ@% ses,

cattl she ats, .etc und of i nventi on

 eff ectall ve. |a§é)FIH@%?F%h£frfgﬁPd]8fn Pﬂﬂ’?ﬁﬂ% ?H‘Teé?ﬁ n@é’ﬁ%@lfﬂ ons
“cont ai ni ngemlacommglra@moamﬂabmdﬁ@ dgbnts; fmraxémplmrsmtt gblatinfoor oral -,
use,  for 2/ 08186.

.25 Januar;c/‘i& ﬁd&%@gé?%%gor ol w@g%ﬁ%i%%gﬁg aﬁlgr‘%%bcfe gowders or
granul es, BBl Isay brmgoated Qbﬂleymélﬂ apgted tb’rkmwnup@muealw delpy .

Conposi t i Qﬁonte@%aﬁeﬁeﬁdﬁworﬁ{&almlﬂﬁ@ d}.&}ﬂﬂémﬁﬂ%%ﬂ&&f%ﬁwﬂdég any met hod

known to the -art for the nmanufacture_ of pharnmaceutical osl fions and

such e‘gnpo%’?tlatlﬁﬂécmoﬁﬁtl%gﬁ’f BFPD(F Wémﬁﬁ’eﬁ@%@l@t%@ﬂﬁ]r%‘ﬁhtaﬁe group
consi st i ngglpoenf! mevstcatite s g’lﬁ!%fbﬂ%hstédr@t‘ém)ﬂli&n@iﬂey&ﬁ Tl(é@r' difgbagent s and

Par at abl o SSEERE et Brafaicletellhel® TakaTaoin 08 éﬁéﬁ%%%td. o adn xture

wi th non- t%%iSWmﬁme&mthbgapammabbmfercmtmlmle:mes whi ch are suitable
for the manufacture hi’éﬁ'gﬁé roI egg %![S%I ggr% Q?ﬁa&{c%% exarrpl e, ‘inert

di luents, such as cal cium car ona | um < cal cium
phospR#t e @PS@WW@H&W@g@ams aumfbwahdndmm mhelghhxenu@magent s, for

Sé F‘g}[): ﬁ O%ﬁﬁﬁlp&t é‘él@llﬁm (%bcﬁfa% Bél&uﬂfbl%spﬂét@ gi‘ Réb1f0 §P£§soff Qélatﬁf(@éﬂgtllgs starch,
- ‘wherein the active ingredients is mixed with water-miscible solvents suchas =
propylene glycol, PEGs and ethauol or an oil medlum for example peanut oil, liquid
o _. parafﬁn or olive oil. o ' e D}
25 ~ Agueous suspensmus contam the actlve matenal in ad:[mxture w1th |
exc:1p1ents sultable for the manufacture of aqueous suspensions. Such excipients are
suspending agents, for example s_odlum.carboxymethyl_cellulose, methylc_ellulose
) _.hydroxypropyl methylcellulose, sodium alginate, polyviuylpyxrolidone gum.
' _tragacanth and gum acacia; d1$persmg or wetting agents may be a naturally-occurring
30 phosphatlde for exanple lecithin, or condensation products of an alkylene oxide with
' fatty acids, for example polyoxyethylene stearate, or condensatlon products of
ethylene oxide with long chain aliphatic alcohols for example ©
heptadecaethyleneoxycetanol or condensatlon products of ethylene oxide Wlﬂ‘l partial
~ esters derived from fatty acids and a hex:ltol such as polyoxyethylene sorbitol
35 mouooleate or condensauon products of ethyleue 0x1de with partial esters derived.
, “14- _




acaci é, and lubricating agents, for exanple, nagnesium stearate, stearic
acid or talc. The tablets maybe uncoated or they may be coat e?
B,

~ techniqu ﬁé ay disintegration and absorption in the

- tract angﬁ?ﬁ%}rsg provi de a 15 sustained action over a Iolr’fgﬁik $9069.  For
exanple, a tine deI ay material such as glyceryl nonostearate or glyceryl
di stearate may be enployed. They may al so be coated by the t-echni que
described in the U S. Patent 4,256,108; 4,166,452; and 4,265,874 to form
osnotic therapeutic tablets for control release. Formulations for oral use

may al so tieo:ﬁlfﬁe_,em@chnaslewmﬁhﬁes Tor SAnGAPEMVERyASEGHRarf NE acti ve

I ngredient_is inert. solid diluent; for exanpl e, . cal ci um
car bonat e m%%qoir‘lraﬁﬁndgﬁf%ﬁ%ﬂséuﬁﬂmﬁl%ﬁ may al§p cartaingme o BIQIE PESePETASes

wherein t Her aciipleethply oempecmys, p—ﬁydﬂ@ﬁ@%énmat&ow&)ﬁhofﬂ Sotbune a‘g@ﬁth’etﬂiels such
or exanple

as propyl et hanog

peanut Oi IO?%?O Qh}’& 5i§1|°a 1 angronspfmgr §vyceten% %‘fﬂgeﬂ%cg%sq%ﬂ%q ons ‘contain

t he acbi véamnloaasmﬂaladm xture with excipient s suitable for ‘'the

~ manuf act ure of aququﬁjE Pgtﬂ] endi ng agents,
for exanpl.e sodi um car g&ﬁﬁ%‘sﬁ_’d}%qé ose %gb?ﬁ @gﬁos%%%g hydr oxypr opyl

‘met hyl cel 1gEdignt i3 gafegetd p@ﬂn@rexarp@lpmchyloplyohm qndicsn@,lmgmlmr ¢acageicant h - and

gum acaci ail, 6f SRamsil 8il hcHVRL RUER ThERYYRE Ei%é’%ﬂ rring 30
phosphatlﬁhel%f or examl e | ecj thr‘i‘ml) or cond eﬁgat?fgﬁ pro %%és{no Cagn al kyl ene

oxi de wit RE 4Pl 0T Rgpmp W B@W,PWF%@@?@& gwectening
condedfat mgentq:mmlim Itlsosefset fettlwbmeam(ﬂﬂﬁbum Bgdr@ghag B@-'a&de@' th d:le?a

al cohol s, ecaet h e0x t anol C satl '
Broduct o SrPR A e R B B D B Prther < B BRGR £ aci s
. and a hexﬁtl@ntl%mnhSle@B ysm;lm hsilene sorbitol 35 nonool eate, or o
condensat i on productgeof- ié',g%/@ ers. derived, -14
25 January 2005 WO 021% %?gé% &%ﬁg%é&;@%ﬁ ?ﬁp%aglcopgg And hexit ol :
“anhydr i de@9U§9Y¢ SEspapsiPEbY Bleyidditipn ehwates prviderthe Mi‘(mhmﬁsnt ithe aqueous -
suspensi oasmfMircakRR atBpAil (RReiig ARAE sREBAEHYAbLHEA] onl BF BRI © ethyl,
- or n-prop g %Xﬁb@ pate, one or noreé col du agents, one or nore
flavourin reﬁﬁtgﬁftl Yl (310 ﬁ SBPIsing 08 Welling:agRnts gnd sespeading GE*PF‘F&%TC sucrose, 5
‘sacchar i nexempl#fai tyathese dBchdy MusimREaboe. ddifend ex edtsefbr BYamprpendi ng
the activ efable-oil. for,exa arachis oil, olive
oil, ses agn‘éleécgi&aﬁ%’qlaggé%ﬂrﬁj%n% cofcﬁm ng REFSeRlsg bbelien%ﬁt has liquid paraffin.
' The oi | y suspensi o na‘hﬁgparmmlmcal @mpositions of the invention may alSO be in the
20  formof an oil-in-water emulsion. The oily phase maybea vegetable oil, for example
olive 0il or arachis oil, or a mineral oil, for example 11qu1d parafﬁn or nnxtures of
these. Sultable emu131fy1ng agents may be. naturaily—occumng phosphaudes, for
- example soy bean, lecithin, and esters or partial esters derived from fatty ac1ds and .
7 | hentol anhydrides; for example sorbitan monooleate, and condensation products of
25  the said partial esters with ethyléne oxxde for example polyoxyethylene sorbitan
' monooleate. ‘The emulsions may also contain sweetening and flavouring agents

_ Syrups and elixirs may be formulated w1th sweetening agents for
example glycerol propylene glycol, sorbitol or sucrose. Such formulations may also.
- contain a demulcent, a preservative and flavouring and colounng agents. "The
30  pharmaceutical composmons may be in the form of a'sterile injectable aqueous or
oleagenous suspension. This susPensmn may be formulated accordmg to the known
art using those suitable dispersing or wetting agents and suspendmg agents which
have been mentioned above, The sterile 1n_]ectab1e preparation may also be a sterile
: mJectable solution or suspensmn in a non-toxic parenterally-acceptable diluent or
35 - solvent, for example as a sofution i in 1,3-butane diol. Among the acceptable vehicles
-15- '




t hi ckeni ng agent, for exanpl e beeswax, hard paraffin or cetyl alcohol..
Sweet eni ng 10 a ents such as those set forth above, and fl avour, a

may be adggdz@ H3provi de a pal atable oral preparation. Thd@éﬂﬁé&&%&ﬁgﬁgﬁg
may be preserved by the addition of an'anti-oxidant such as ascorbic acid.
Di spersi ble powders and granules suitable for preparation of an aqueous
suspensi on by the addition of water provide the active ingredient in 15
adm xture with a dispersing or wetting agent, suspending agent and one or

ngent s ar o B SHHF bty B0 Rple SR A= lck Rinet s et S0iooiaits oA
exci pi ent schlfoude exdabpi. eComhentsantings ethhmolpprapygna giceldrulyesiylagent s, my
Pl ettty

| b f th t |
et o E5E8 o s DRALIRCEHd e, SOIRO TR oo VG BB e o°
veget abl e & # soly@st os gespphding gledinen.oF¢r this purpedei any bldnd fmedaaﬂrmabebal oil, for
- exanpl e | i asapnl) @diir@itfdlﬁ}g @ht}féhéiﬂdn 83 oPhig 1}FcPﬁ8&: ﬁ%ﬁdﬁﬁ%hefaﬁ%&ﬁ&g 4}1”:% agent s
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PCT/ CA01/ 2005 and sol vents that may be enployed are water, Ringer's

: solution and i sotonic sod| um -chlori-de sol ution. Cosal vent s such as

- et hanol , . f¥BYinate y : g8l yet hyl ene glycols nmay al so be used. In
addltlon sterlle f e&qﬁle a_sol vent or
sus pe(r}ﬂ nedi u FI(h)r thlegdtﬁﬁﬁtr%g BH] gh#s}’a)gﬁ[éﬁé S%ateatgjesegseénpl oyed -
. ncI u hedq JO%HalmaaPe&P@dyeens ea@swnhmﬂmmqrmum fganty. Boisde: such

; another -aspect the present invention prov1des pharmaccutical compositions for

treatmg prostaglandin medlated dlseases comprlsmg a therapeutlca]ly effective
amount of a compound of formula T and one or more other therapcutlc agents. _
_ Suitable - therapeutic agents for combmatmn therapy with a compound of formula I Ty
25 include: (1) a prostaglandm D2 antagonist siich as S- 5751 2)a cortlcostermd such as “
o triamcinolone acetonide; (3) a B -agonist such as sa]meterol foxmotarol terbutahne
metaproterenol albuterol and the hke, @ a leukotncne mod1fler 1nclud1ng a
. leukotncne antagonist or a hpooxygenase inhibitor such as montelukast zafirlukast,
pranlukast or zileuton; (5) an antihistamine such as bromophemramme
30 chlorphemramme, dexchlorphemramme tnprohdme clemastine, daphenhydramme,
mphenylpyrahne tnpelcnnaxmne hydroxyzine, methdllazme , promethazine,
' ._ tnmeprazme azatadme cyproheptadine, antazoline, phenu:amne pyrilamine,
. astermzole norastermzole thfenadme, loratadme, cetmzme levocetirizine,
_ " ‘ fexofenadme descarboethoxyloratadme and the like; (6) a decongestant 1nclud1ng
35 phenylephnne phenylpropanolammc pseudophednne oxymetazolme epmnephrme
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- oleic acid find.-use in the preparation of injectables. Conpounds of
formula. I may al so be administered in the formof suppositori
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- pravastatin, fluvastatin, atorvastatin, and other stanns), sequestrants (cholestyramme
- and colestipol), nicotinic acid, fenofibric acid derivatives (gemfibrozil, clofibrat,
_fenofibrate and benzafibrate), and probucol; (15 ) anti-diabetic agents such as msuhn,
sulfonylureas, biguanides (metformin), cx~g1u0051dase inhibitors (acarbose) and
25  glitazones (troglitazone, pioglitazone, englitazone, rosiglitazone and the like); (16) |
 preparations of interferon beta (interferon beta-1a, interferon beta-1b); (17)
anticholinergic agents such as muscarinic anfagorﬁs’ts (ipratropium bromide and -
- tiotropium bromide), as well as selective muscarinic M3 antagonists; (18) steroids
| such as beclomethasone, methylpredmsolonc betamethasone, prednisone, :
30 - dexamethasone and hydrocortisone; (19) triptans commonly used for the treatment of
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osteoporosis; (21) other compounds such as 5-aminosalicylic acid and prodrugs |
- thereof, antimetabolites such as azathioprine and 6-mercaptopurine, cytotoxic cancer
chemotherapeut_ic agents, bradyk_:?nin (BK2) antagonists, TP recéptor antagonists such
35 as seratrodast, peurokinin antagonists (NK1/NK2), VLA-4 antagonists such as those
: -17-
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for osteommnbscoudmaﬂs)gmém conpounds such as 5-ami nosal i cyI ic acid and

prodritgs t hereof, antinetabolites such as azathioprine and

‘6- frer’capt opuri ne, cytotoxic cancer chenotherapeutic agents; br_ady.ki ni-n

(BK2) ant §§}m€515 TP receptor antagoni'sts such 35 as seratrodast, :

. neurokinin antagoni sts (NK1l NK2), ‘ﬂ.A—4 ant agoni sts such as . those 17 WO
02/ 08186 25 January 2005 _ o T

__ s
R! 4 R
R2- ||/\\
‘ "\/ = -
R? N—NH,  _ ,
H - Fisher Indole or

3 | SR '_similarconditions -

. Compounds of Formula IV may altematlvely be prepared by the
25 method presented in Scheme 2 from an appropriately substituted aniline (V).
Reaction of V with iodine yields VI. Condensation with an appropnate
cyclopentanone INI followed by the cyclization under Heck or similar metal catalysm ,
conditions Jeads to indole IV -
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PCT/ CA01/ 01069 described in US 5,510,332, W97/03094, W7/02289, :
W96/ 40781, W96122966, W96/ 20216, W)96/01644 W096/ 06108, \/\@g‘:}‘lﬂgté%?ﬁognd
W96/ 312Q8&, 0k E)%‘ddltl on, the invention encorrpasses a met hod of treati'ng

pr ost ag| andi i di at ed di seases conprising: adninistraf$HRAYPIEat | ent
in need .5 of such treatnment a non-toxic therapeutically effective anount
of the corrpound of formula 1, optionally co-administered with one or nore
of such ingredients as listed inmediately above. The ampunts of active

i ngredients may be those comonly used for each active ingredient when it
i s admi ni s$akepd 2l one, or in sone instances the conbination of active
ingredients may result in |ower dosage for. one or nore @f the 10 active

i ngredients. METHODS OF SYNTHESI S Conpounds of Formulg |1 @f the present

i nvention can be pr epar ed accor ding to the synthetyc gOUtlined in

Schemes 1 to ®'and by, fo ng the 1Rl rret hods descr \be erein.

| nt er medi at e of 2F Mrula 1v Ipr epar ¥ method =~ .
pr esent ed k he I froﬁli an appr i teI substlt ed®R*phenyl hydrazine

(I'l'). Reacti oh~/0.f/ t an appro %Hf}e ent anone TTT under Fisher

I ndol e or RPfii lar le thy dalyergaites B 0 S gre 110A¢idFi sher | ndole or -

simlar conditi ong Cormpounds of Formula |V may alt e2riédkv@lsimile prepared by
the 25 nethod presented in Schene 2 frotan approprigngitiensubst i t ut ed
aniline (V). Reaction of R with iodine yields VI. Condensation with an

appropriate cgtl opeRf‘t\@ e IIl followed by the cyclization under Heck or
simlar netal &S ®Jitions leads to indole IV. S WD 02/08186
Schenme 2 0 R1 - ' : :
LKA~ Q
R H
v

o _ Compounds of Formula ]]I may be prepared by the method presented
5 _ in Scheme 3 from an appropriately substituted silyl enol ether (VII) or an '

appropriately subst;tuted enamine (VIII). Addition of an appropriate electrophile
such as QY (wherein Y represents a halogen or a leaving group) in the preseﬁce ofa
base such as an alky] lithium or a Lewis acid such as silver tiiﬂuoro'ace'tate with the
silyl enol ether VI gives the cyclopentanone IIL. The compound of formula IT may .

- 10 alternatively be prepared from the addition of QY on an appropriately substxtuted
enan.une VI under Stork Enamme or sm:ular conditions.

Scheme3
- OTMS : o
H° ] IL.RLi or .
o Xx~R®  Lewis acid
[——J\‘R5' 2.QYy .
R* -

v

15

_ Intermediate compounds of Formula X may be prepared by the method
| presented’in Scheme 4 from an appropriately substituted indole (IX). Bromination of
| IX may be accomplished with bromine in a polar and basic solvent such as pyridine -

J19-




1B\~2 ase~ \' 1. R4 R2r or R r R3 25 January 2005 PCT/CA01/01069
' 12, Silver salt R2 1. Acid VIV VI 2. Heck or simlar . %%@%005
- Conpound¥OA2088¥nul a 111 may be prepared by the method prRCEfn i

Scheme 3 from an appropriately substituted silyl enol ether (VII) or an
appropriately substituted enamine (VII]). Addition of an appropriate

el ectrophile such as QY (wherein Y represents a hal ogen or a | eaving
group) in the presence of a base such as an alkyl lithiumor a Lewi s acid

such as si ' .S es the

oycl opent AukEhed by IABACRIANE ofh bubl il Wlo Mo bdule °F

pr epar ed f@%ﬁ\qﬂﬁéﬁ@ﬂﬂimg@@ﬁm&tﬁ@mﬂ@iﬁXn appr opr i atel y substituted enan ne

VI.Il under Stork Enam ne or simlar conditions. Schene 3 15 Internediate
conmpounds L For mil a X may be prepared by the method presented in Schene 4

~ from an apgﬁ UPFfately sybstituted indole (IX)..Brom nation of 1X may be
acconpl i shed with bgornge in a polar and basic sol vent sRch as pyridi ne

: R
-19- . WD 02/ -,gyzothPﬂmEe \\\R\\/
o 2 Metal, Acid L, Y N\ 0
_ )}//f N ;

R
H | ' Br H
5 CIX - X
Compounds of Formula I may be prepared by the method prescnted in Ly

‘Scheme 5 from an appropriately substituted indole (IV). Alkylation of IV with the
| appropriate electrophile such as ArXY (wherein Y represents a halogen or a leaving
10 group) in the presence of a base and in a suitable solvent such as DMF gives I |

' Scheme S ) o o

. | /Rs : S o
RA/~
S e S /

e W ATXY, Base - rW

R?// O | | R?// 3 |
v , o I Ar

15 - COI_ﬁpoUndé of Formula I may alternatively be p'réparé.d by the method

presented in Scheme 6 from an appropriately substituted bromoindole (XI) from
- compound of formula X following the coupling reaction described in Scheme 5.
Palladium coupling or similar reactions of bromoindole XI with an appropnate
. organometallic compound R3M (wherein M represents a metal such as B, Mg, Znor
20 Sn)leads to compound I. The same bromoindole X1 may alternanvely first react with
~ asuitable metallation agent, such as n-Buli, followed by trappin g w1th an electmphlle
such as R3Y to glve compound I. : : o

-20-



fol | owed by the nono reduction of a di brono internedi ate under acid and
reducing netal conditions to generate the indole. X Schene 4 JWO%S

Br2, Pyriwphsosids Metal, Acid R. R4 \ / R r // N Br
Formula | nmay be prepared by the method presented in chgpor?e@@“}w}c‘ﬂﬁ’an

. appropriately substituted indole (1V). Al kylation of IV with the

appropriate el ectrophile such as ArXY (wherein Y represerits a hal ogen or a

| eaving 10 group) in the presence of a base and in a suitable solvent such
as DWW gives I. Scheme 5 R RL R~f Ro 2 C\ ArXY, Base R2r \" \ Rl / N
Rs ~ R3~ |&h&nis Conpounds of Formula I nmay alternatively be prepared by
the method presented in Scheme 6 froman appropriately substjtuted
-br onoi ndol e (XH) from d%npound of formula X foll agupllng
reaction descl bed Rnxsd ene, 5. Palladi umcoupli gactions of -
~ bronoi ndol e Xl
represent sr

B%rPabeqﬂhngﬁNhetal% f _ (wherein M
@ Mo OSn)R-egdst() coh sl |. The
'm i ' .

samne. br onoi ndg Ry alt reac N sui tabl e
net al | at i onBagent , suc}? as n- BulRLi, S oned by Rrapping vmgh an
el ectrophile

. X Ar I A

5 REPRESENTATIVE COMPOUNDS
Representative compounds of formula I are shown in the followmg

‘Tables; the substituents are as indicated, and H is meant where no value appears for a
particular variable. Each entry is intended to include the racemic or diastereomeric
mixture, and the individual enantiomers and/or diasteromers. Mcthods for the

. 10 resolution of enantiomers and for the separatlon of dlastereorners are well knownto
those skilled in the art; selective illustration of such mcthods are also descnbed in the
Examples hereinbelow.

15 - ,

" |RIRZ  |R3 Q/R6 X | Ar
7-S0sMe | 5-C(O)CH3 CHpCO2H | CH2 | 4-Clphe
7-S02Me | 5-CH(OH)CH3 CH2CO2H CH2 4-Cl-phe
7-SO2Me | 5.Br o CHoCOsH |CHz | 24-Clophe
7-SOoMe | 5-CH=CHp CH2CO2H CHy 4'_¢1_phe"
|7-SO2Me |Scpr  |CHCOH © |CH2  |aClphe
7-SO2Me | 5-(thiophen-2-y) | CH2CO2H . |CH2 4-Cl-phe
7- B L | CH2CO2H . CHz 4-Cl-phe
SO2NMes _ _ . _ ' ' - '
7-F 5-Br - { CHCO2H/CH3 | CH2 4-Cl-phe

.21-



such as R3Y to give conpound |I. WD 02/08186 Schene 6 or RU, R3Y 25 January
2005 PCT/ CA01/ 01069 N R3. - X Ar 0 5 REPRESENTATI VE COVPOUNDS 2005
Repr esenvéd pv@si1sonpounds of fornmula | are shown in the fobtmwmgoida?ﬁgl
~the substituents are as indicated, and His neant where no val ue appears
for a particular variable. Each entry is intended to include the racenic
or diastereoneric nixture, and the individual enantionets and/or

di asteroners. Methods for the 10 resolution of enantioners and for the

separ at ireh—ef—di-astereomsrs are well known ta__those skilled in the art ;
~sel ecti yRIVRZust r aon of such iels are al x describagd in the Exanples
Ly TR Wb o s e 5 S Ve oS
5= CH-OH)-CHB CH2 oo a7 4. C12- | .
SORMES5- PHECH2CH2OPRHCH24- C1- he |ICHSCONES- - | SBRCOR HOH24-Clo-pliee o
Bt AN P T Ll i
CH2C02H SO2 4-Cl-phe
1.F o CHpCOzH cO = |24-Clp-phe
7-F [CH2COH | co 3,4-Clp-phe
7-F CHCOH | co 4-Cl-phe
7-CF3 | CH2CO2H CHa 2,4-Clp-phe
7-CF3 CHoCOoH CH» | 3,4-Cl2-phe
7CF3 CHoCOpH | CHCH3 | 34-Clp-phe a
7-CF3 | | CHpCO2H CHp, 4-Cl-phe
7-F | | CH(CH3)CO2H |CHp 2,4-Cl-phe
7-F - 'CH2CO2H. CH2 = | 24-Cly-phe
7R | | CHCO2H CHp 3,4-Clp-phe
TR - - CHpCOH CHy 4-Cl-phe
7-F | CHpCOH CH2 | 2-Cl-4-F-phe
7-F | B CHCO2H | CHp 2-F-4-Cl-phe
| 7-F - CHCO2H 1,1-cPr | 4-Cl-phe
7-F - | CHpCO2H CHp 2,4,6-Cl3-phe
7-F '_ CHCO2H . CHp 2,3,4-Cl3-phe .
7-F , - CH)CO2H ~ | CHp 2-Br-4-Cl-phe ,
7-F ~ | CHxCO2H CHy 12-Cl-4-Brphe | T}
e | CERCOPH -~ |CHz | 2.F4-Brphe B
72 N CH2CO2H CHy | 2-CI-4-CN-phe
17F : _ |CHuCO2H . [CHp | 2-Cl4-COCH3-phe
| 7-F o _ |CH)COH - |CHp | 4CN-phe |
7F . R CHpCO9H .= |CHz  |4-COCH3-phe =
2 S CHpCO2H  |CH2 - |3.Cl4-CN-phe
7F © |CHpCO2H  {CHp | 3-Cl-4-COCH3-phe
| 7-F o CHCO2H CHy | 4-CF3-phe
76— | | CHyCOzH CHo 2-C1-4-CF3-phe -
7-F : - . | CHaCOzH CHp 3-Cl-4-CF3-phe
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Qor simlar conditions -21 WD 02/0818625 January 2005 PCT/ CA01/ 01069 .
RYlI R2R3Q R6XAr 5- Br CH2CORHCH24- O - phe CH2CORHS022, 4- C12- phe 25 Tanuary 2005
mzcozgggﬁ%%g phe CH2CORHS024- d - phe 7- FCH2CO2HOOZ, 4- C12-

17FCH2 Cl2-phe 7- FCH2OORHCO4- CI_phe 7- CF3CH2CC2 z*OAIO@f% phe
7- CF3CH2CO2HCH23, 4- C12- phe 7- CF3CH2CO2HCHCH33, 4- C12- phe

7- CF3CH2CR2HCH24- Ol phe 7- FCH( CH3) CO2HCH22, 4- C12- phe
7- FCH2CO2HCH22, 4- C12- phe 7- FCH2CO2HCH23, 4- C12- phe 7- FCH2CO2HCH24- d - phe

-23-

7- FCH2OQRHCHR2- C1- 4- F_phe 7- FCH2CORHCH22- F- 4- C1- phe 7- FCH2CO2HL, 1=cPr 4- Cl -
he 7- FCH pIOH22 [ 4y$- CL3- phe 7-[F H O22] 374~ CI13- e
- 7- FCH2 CPPHCH2 2=-Br=4=—C=—phe—7—FCH2 e HoHR 2—Gt Brphe—1-8
F- 4- Br - peF 7- ECH2GOPH2- C1.- 4- ON- fHeH7CeeH> copHOEH: Cl- 4 Cooeip-phe
7- FCH2CDRIHA - ON- ph¢ 7- FCH2CORHCHI4A he 7 EﬁjZCOZH GRGFS A O\ phe
e e 01y P P s s Cil phe— 24-Clp-phe
7-F 5-CO2Me CH»COoH CHy - 2,4-Cla-phe
7-F 5-CO2Me CH2CO2H CHp 3,4-Clz-phe
7_F 5-COz2Me CH2CO2H CHz 4-Cl-phe
7-F 5-CO2Me CH2CO2H - CHp 2-Cl-4-F-phe
7-F 5-CO2Me CHyCO2H CHp 2-F-4-Cl-phe
7-F 5-CO2Me CHCOoH | 1,1-c-pr 4-Cl-phe -
7R 5-CO2Me CHpCO2H CHo 2,4,6-Cl3-phe
TR 5-CO2Me CH2CO2H CHp 1 2,3,4-Cl3-phe
7-F 5-COpMe CH2CO2H CHp 2 Br-4-Cl-phe
7-F 5-CO2Me - CH2CO2H CHp 2-Cl-4-Br-phe
7-F 5-CO2Me CH2CO2H - CHp 2-F-4-Br-phe-
7-F 5-COo2Me CH2CO2H CHz 2-Cl-4-CN-phe
17.F 5-CO2Me CHoCO2H CHp 2-CFF4-COCH3-phe
7-F 5-CO2Me CH2CO2H CHz 4-CN-phe
‘TR 5-CO2Me CHyCO2H CHo 4-COCH3-phe
7R | 5-CO2Me CHCO2H CHp | 3-C1-4-CN-phe
7F 5-CO2Me CHoCO2H CHp 3-Cl-4-COCH3-phe
7.F. 1 5-COoMe CHpCO2H - CH» 4-CF3 -phe
7-F - 5-CO2Me - CH2CO2H CH» 2-Cl-4-CF3-phe
1-F 5-CO2Me CH>CO2H CHy 3-Cl-4-CF3-phe
7F 5-COMe CHyCO2H CHy | 2,6-Cla-phe
7-F 5-CO2Me CHCO2H CH2 2,4,6-F3-phe
17.F | 5.SOMe CH(CH3)CO2H | CHz 2,4-Clp-phe
TR 1 5.SOMe CH2CO2H CHy 2,4-Cla-phe
7-F 5-SOMe CHCO2H CHy 3,4-Clo-phe
7-F 5-SOMe CH2COZH - CHp 4-Cl-phe
7-F 5-SOMe CH2CO2H CHy | 2.Ci-4-R-phe
7-F 5-SOMe CH2CO2H Ci) 2-F-4-Cl-phe
7-F 5-SOMe | CHpCO2H 1,1-c-pr - | 4-Cl-phe




7- FCH2CO2HCH22- C1- 4- CF3- phe 7FCH2CO2HCH2. 3-Cl - - 4- CF3 phe 22 WD 02/ 08186 25
January 2005 PCT/ CA01/ 01069 R1/ R2R3Q R6XAr. 7- FCH2CO2HC11122, 6- SR 19! 005
7- FCH2 COM@aRA2186, 6- F3- phe 7- F5- CO2MeCH( CH3) CO2HCH22, 4- C12Pp1n£€A(}1!01069

7- F5- CO2MeCH2CC2HCI - 122, 4- Cl 2- phe 7- F5- CO2MeCH2CO2HCH23, 4- Cl 2- phe

7- F5- CO2Me CH2 CO2HCH24- Cl- he 7-F5- CO2MeCH2CO2HCH22- C1- 4- F- he

~ 7- F5- CO2MeCH2CO2HCH22- F- 4- Cl - he 7- F5- CO2MeCH2CO2H1, 1-c- "pr4-Cl - he

7- F5- CO2MeCH2CO2HCHZ. 2, 4, 6- C13- phe 7- F5- CO2MeCH2CO2HCH22, 3, 4- C13- phe

DO LICLID D f‘:l

7- F5- A4\ '|4L,UA P2 2=Br=4=—Ct-—he—7F5—CRNeEH2CR2HCHZ2 2 4-Br-——he
7- F5- CQ COPHRS2- - 4- Br - _he QIRE5. 0P Ve CHPECPHCH2 2| &F- 4- ON- -he
7- F5- CQPMpCH2 COPHOKR20gl. - 4- COCHS Crpre @155~ CO2MEE gﬂQQ,Z’HfCU% @&galm@
7- F5- CORVECHZCOZHCH2 4= COCH3=phe 5= MeCH2ZCOP HEH2 3= CIl=4=CIN-
7- F5- CORMECH? COp HARMPEME - 4- 000 %’5%39\5@5 C02MeB20 cop H B CaRBhe phe
7- F5- Cd%(]—lZCOZI—Gj:@@m@ 4. - CF3] pj}ez(iafﬁ CO, Neggg‘%@@%rg&dpggs phe
7- F5- CG CH2ZCOZHCHZZ2 - 6- CI2-phe P VECHZICCR HCH F3=pt
7- F5- SOMEEH(.CH3) C SOMepo> 4. Cl2+ 5- SOMEE ZCO?CH?Z Qb@_&ﬁbﬁe
7- F5- SCIVEBHZC@HC]—?.@W@M- phe | CH2CO2H CHo. 2-F-4- Br-—phe
1-F 5-SOMe CH2CO2H CHp 2-Cl-4-CN-phe
7.F 5-SOMe CH2CO9H' CHz 2-C1-4-COCH3-phe
| 6,7-F2 5-SOMe | CH2CO2H CH2 4~CN-phe
7R 5-SOMe - CHCO2H CHy | 4-~COCH3-phe
7-F 5-SOMe CHCO2H CH2 3-Cl-4-CN-phe
7-F 5-SOMe CHyCO2H CHy 3-Cl-4-COCH3-phe
7-F 5-SOMe - | CH2CO2H CHp 4-CF3 -phe
17-F 5.SOMe CHyCOoH CHy 2-Cl-4-CF3-phe .
1.F 5-SOMe CHzCOgH CH> 3-Cl-4-CF3-phe
7-F 5-SOMe CH2CO2H CH2 2,6-Clp-phe
7-F 5-SOMe CHpCO2H . CHp, 2,4,6-F3-phe
.| 7-S02Me | 5-C(O)CH3 CH(CH3)CO2H | CHy. 2,4-Clp-phe
{7-S0oMe | 5-C(O)CH3~ CH2COoH CH2 2,4-Clp-phe
[7sosMe [ 5-clO)cH3 CHyCO2H CH,  |34Clpyphe
|7-S02Me | 5-C(O)CH3 CHCOzH CHz - |2-Cl4-Fphe"
7-SO2Me | 5-C(O)CH3 - CH2COoH - CH> | 2-F-4-Cl-phe
7-SO2Me | 5-C(O)CH3 = | CH2CO2H 1,1-cpr .| 4-Cl-phe
.| 7-SOoMe | 5-C(O)CH3 - CH2CO2H CHy 2,4,6-Cl3-phe
| 7-S09Me | 5-C(0)CH3 CHoCO2H CHp | 2,3,4-Cl3-phe
| 7-SO2Me | 5-C(O)CH3 - CHpCO2H . CH2 - " | 2-Br-4-Cl-phe
7-S0oMe | 5-C(O)CH3 CH2CO2H CHy 2-Cl-4-Br-phe
7-S02Me - | 5-C(0)CH3 CHCO2H CHp 2-F-4-Br-phe
7-S02Mo | 5-C(O)CH3 CHpCOzH = | CHp 2-C1-4-CN-phe
| 7-S02Me | 5-C(O)CH3 CH;CO2H =~ |CHp 2-Cl-4-COCH3-phe
7-S02Me | 5-C(O)CH3 CH7CO2H CHy 4-CN-phe
7-S02Me | 5-C(O)CH3 CH2CO2H = | CHy 4-COCH3-phe
7-SO2Me | 5-C(O)CH3. | CHpCO2H CHp 3-C1-4-CN-phe

lo4.




* 7-F5- SOVBCH2CO2H - CH24- Cl - he 7- F5- SOVBCH2CORHCH22- C1- 4 F- he
7- F5- SOVBCH2CORHCH22- F- 4- 0l - he 7- F5- someCH2CORHL, 1-¢c- r4-Cl - %rm%%ry%os
. 02/ 08186 2§ odagydar y 2005 PCT/ CAO /01069 R1/ R2R3Q R6XA
. 7-F5- sovecmcozHcmz 4, 6- C13- phe 7- F5- SOVECH2CO2HCH22, 3 4 PETHE AN 91069
7-F5- SOmeCH2CORHCH22- Br - 4- C1- he 7- F5- SOMECH2OORHCH22- Cl- 4- Br - he
" 7-F5- soneCH2CORHCH2. 2 F- 4-Br he 7- F5- SOMeCH2CORHCH22- C1- 4- CN- he
7- F5- SOMeCH2CORHCH22- C1- 4- COCH3- phe 6, 7- F25- SOMeCH2CORHCH24- CN- he
7- F5- soneCH20PH . CH24- COCH3- phe 7- F5- SOVBCH2C0RCH23- C1-4-ON- i e

- -25-

7-F5-S @O2HCHiggs C1- 4- 000H3- pafgg F5- SOWe | HZ_SOZH DA-CF3 - phe
r-£5 SOISURE o DG B et oo 12| cnacorme
7@@1@%04@@@))@@%@422 4C§i @&1}&95 o )AERHR O RO,
LS e R S, [ G T
oo ?Ofimm@) GsaeE], 1 o] Oyl he| EBPVES| (&) RO |
1o L T IO il B
CH2 CORHEREBD e 4- B5-C(@CH?3 CH2CO2H CHp 2,4,6-F3-phe
: | 7-802Me | 5-CH(OH)CH3 CH(CH3)CO2H | CHyp 2,4-Cla-phe
7-SOoMe | 5-CH(OH)CH3 CHpCO2H CHp 2,4-Clo-phe
7-SO2Me | 5-CH(OH)CH3 CHpCOpH CHp 3,4-Clp-phe
7-S0oMe | 5-CH(OH)CH3 | CHyCO2H CH» 2-Cl-4-F-phe
| 7-S02Me - | 5-CH(OH)CH3 CH2CO2H CHz 2 F-4-Cl-phe
| 7-802Me | 5-CH(OH)CH3 CH2CO2H 1,1-c-pr 4-Cl-phe
7-SO2Me | 5-CH(OH)CH3 CHoCOoH CH> 2,4,6-Cl3-phe
7-SO2Me | 5-CH(OH)CH3 | CHpCOoH CHo 2,3,4-Cl3-phe
7-S02Me | 5-CH(OH)CH3. CH»CO zH CHp 2-Br-4-Cl-phe
7-S02Me | 5-CH(OH)CH3 CH2CO2H CH2 2-Cl-4-Br-phe
| 7-S02Me 5-CH(OH)CH3 CH2CO2H CHp 2-F-4-Br-phe
| 7-SO2Me 5-CH(OH)CH3 CH2CO2H CHp | 2-C1-4-CN-phe
~ |7-S0sMe | 5-CH(OH)CH3 | CHoCOoH CHy 2-Cl-4-COCH3-phe
| 7-S02Me | 5-CH(OH)CH3 - | CHCO2H CHp 4-CN-phe "
7-S02Me  5-CH(OH)CH3 CH2CO2H CHp 4-COCH3-phe
7-SO2Me 5-CH(OH)CH3 CH2COoH CH» 3-Cl-4-CN-phe *
7-S02Me | 5-CH(OH)CH3- | CH2CO2H CHy 3-C1-4-COCH3-phe
7-SO2Me | 5-CH(OH)CH3 CH2CO2H CH> 4-CF3 -phe
7-S02Me | 5-CH(OH)CH3 CH2COoH CHy- 2-c1-4_CF3;phe ;
7-SO2Me - | 5-CH(OH)CH3 CHoCO2H CHp 3-C1-4-CF3-phe
| 7SO2Me | 5-CH(OH)CH3 CH2CO2H CHp 2,6-Clo-phe
- |7SO2Me | 5-CH(OH)CH3 CH2CO9H CHy 2,4,6-F3-phe
7-502Me_‘ 5-CO2CH3 CH(CH3)COzH | CHp 2,4-Cly-phe
7-SO2Me . | 5-CO9CH3 CHpCOZH CHz 2,4-Clo-phe
7-SO02Me | 5-CO9CH3 .| CHoCO2H CHp 3,4-Clp-phe -
77502Me 5-CO2CH3 CH2CO2H CH» 4-Cl-pbe



7- SO2Me5- C( O) CH3CH2 CORHCH22- F- 4- Br -
O) CH3CH2COR} | CHZ2- C1-4-CN- he
0}/098CH2 CORHCH22- C1- 4- 000H3- phe

7- SO2Me5-
7- SO2Me5-

3--Cl1- 4- 000H3- phe

he

PCTICATIATINEY 2005 -

7- SO2Me5- C( O) CH3CH2CORHCH24- CN- phe  7- SO2Me5- C( O) CH3CH2COR2HC! - 124- 000H3- phe
7- SO2Me5- C( O) CH3CH2CORHCH23- Cl - 4-, CN- he -24 25 January 2005 WO

02/ 08186PCT/ CAOL/ 01069 R JR2R3Q REXAr 7- SC2Me 5- C(O) CH3 CH2CORH CH2
7- SOZMe 5- Q) CH3 CH2OCRH CH2 4- CF3 - phe

=26 -

' "7-'SO2I\/E"-L1 OLL CH3CH2OOP HCH2 2—Ct=47 CE3= phe— 7= S Me5—C-O CH3CH2ECR H
CH23- C1- - phe {BEPMe5- (O C COzH CH2.|X 6- C12- phAr
7- SO2MES mmmascrimwcgjzz 4, 6 6312@@}7 - SC2IYeCH, CH( OH) £lrig qj%ﬁg!/s)ﬂ C“OE.H CH2
S p ooz | ESAOE TG A A SR oo
7- SO2Me -7@(()@1)301 55E0eCHA CHZLZ- EH@COQ-H)he Ll-c-pr .| 4-Cl-phe
7-SO2Me 5-CO2CH3 CH2CO2H CHy 1 2,4,6-Cl3-phe
7-SOoMe | 5-CO»CHg CH2CO2H CHy 2.3,4-Cl3-phe
7-S02Me 5-CO2CH3 | CH2CO2H CHy | 2-Br-4-Cl-phe
7-SO2Me | 5-CO2CH3 CH2CO2H CHa 2-Cl-4-Br-phe
7-802Me 5-CO2CH3 - CH2CO2H CHz 2-F-4-Br-phe
7-SO2Me 5-CO2CH3 CH2CO2H CH2 2-Cl-4-CN-phe
7-S0oMe | 5-CO2CH3 CH2CO2H - CH2 2-Cl-4-COCH3-phe
7-SOoMe | 5-CO9CH3 CH2CO2H CHp - 4-CN-phe
7-SO2Me | 5-CO2CH3 CH2CO2H CHp | 4-COCH3-phe
7-SO2Me 5-CO2CH3 CH2CO2H CHy - 3-Cl4-CN-phe . .
7-SOoMe | 5-CO2CH3 CH2CO2H - CHp | 3-Cl4-COCH3-phe
7-802Me | 5-CO2CH3 | CH2CO2H CHz 4-CF3 -phe
7-SOoMe | 5-CO2CH3 . | CHoCO9H CHy 2-CJ-4-CF3-phe
7-SO2Me * | 5-CO2CH3 CH2CO2H CH2 - |3-Cl4-CF3-phe
7-SOpMe | 5-CO2CH3 CHpCO2H CHp 2,6-Cla-phe
| 7-SO2Me 5-CO2CH3 CH2COsH CH2 2,4,6-F3-phe -
7-SO2Me | 5-COSCH3 | cH2cO0H SO3 2,4-Cla-phe
7-S02Me | 5-CO2CH3 CH2CO2H S02 - 34Clophe
| 7-802Me - | 5-CO2CH3 CHCOoH SO2. 4-Clphe . . >
7-SOMe 5-CO2CH3 CHoCOoH CHy 2,4-Clp-phe
| 7-SOMe 5-CO2CH3 - CH2COoH CH2 | 3,4-Clo-phe
| 7-soMe | 5-CO2CH3 CHpCOH  [CHz " | 4Clphe
7-80oMe | 5-CO2CH3. | CHCH3CO2H | CHy 2,4-Cly-phe
7-S02Me | 5-CO2CH3 CHCH3CO2H | CHp 3,4-Cla-phe
7-S09Me | 5-CO2CH3' CHCH3CO2H. | CHp | 4-Clphe
7-SOoMe | 5-CO2CH3 CH7CO2H/CH3 | CHy 2,4-Cly-phe
7-SO9Me | 5-CO2CH3 CHpCOoH/CH3 | CHy 3,4-Clo-phe
7-S03Me . | 5-CO2CH3 - CH2CO2H/CH3 | CH2 | 4-Cl-phe
7-SO7Me 5- COzCHzCH;J, CH2CO2H CHy 3,4-Cl2-phe




. 7- SO2Me5- CH( OH) CH3 CH2CORH 1, 1-c- pr4- C - phe 7- SO2Me5- CH( OH) CH3 CH2CORH
0422(84? C13- phe 7- SO2Me 5- CH( 04)G043h042c:02H CH2 2, ?oﬁl) C13- phe(ﬁégﬁ‘ 005
5- CH GHECOPH CH2 2-Br-4-Cl - phe 7- SO2Me 5- CH

2-Cl - 4- qu.d%hzé 7-'SOPMe 5- CH( OH) CH3 CH2CORH CH2 2- F- 4- Br-CH%CWZA

7- S2Me5- CH( OH) CH3 CH2CCRH CH22- Cl- - 4- CN phe 7- SO2Me 5- CH( OH) CH3 CH2CORH
CH2 2- C1- 4- 00083- phe 7-S (2Me 5- CH(O—|)CHS CH2CORH CH2. 4-CN-phe 7- SOZMe -
5- CH( OH) CH3 CH2CO2H CH2 4- COCH3- phe 7- SO2Me5- CH( OH) CH3 CH2CO2H .

'CH23- C1-4-CN- phe 7- SO2Me 5: CH(OH) CH3 " CH2CO2H CH2 3- Cl- 4- 000H3- phe 7- SO2Me

5- CH( OH) @HpREH2COP34- CF3 - Ehe 1- Ve 5- CH( OHCH3 CH2( CH2 2- C1-4-[FF3
~Phe - T “ SIGT PSS ettt 0 P oy 4-Cl-phe
- | 7-S02Me | 5-C(OH)XCHy)2 | CH2CO-H CHp 2,4-Cly-phe
7-SO2Me | 5-C(OH)}CH2)? | CH2CO2H CHp 1 3,4-Clo-phe
7—.SQzMe | 5-C(OH)CH2)2 | CHCO2H CHy 4-Cl-phe
7-S02Me | 5-(thiophen-2-y1) | CH2CORH CH, 2,4-Clp-phe
7-S02Me . | 5-(thiophen-2-yl) | CH2CO2H - | CHp 3,4-Clo-phe
7F 5-(thiophen-2-yl) | CH2CO2H CHy 2,4-Cl2-phe
7.F 5-(thiophen-2-yl) | CH2CO2H CH2 3,4-Clo-phe
o 7-F 5-(thiophen-2-y1) | CH2CO2H CH2 | 4-Clphe
L | 7-F 5-(2-oxazolyl) CH2CO2H CHy  {24Clyphe
7-F 5-(2-oxazolyl) CHpCO2H CHp 3,4-Cla-phe
7-F 5-(2-oxazolyl) - | CH2CO2H CHp 4-Cl-phe
7-SO2Me | 5-(2-oxazolyl) | CH2CO2H CHp 2.4-Clp-phe
7-SO2Me | 5. -(2-0xazolyl) CHrCO2H CHz 3,4-Cla-phe
7- SO2Me -(2-oxazolyl) CH2CO2H | CHz 4-Cl-phe
7-S09Me | 54pr CH2CO2H CHy 2,4-Clo-phe
| 7-8O0oMe | 54pr. CH2CO2H CH> 3,4-Clo-phe
|7-SOoMe |s54ipr . | CH2CO2H CHp 4-Cl-phe
7-SO2Me | 5.cPr = - CH2CO2H CH2 | 24-Clo-phe
7-SOoMe | 5.cpr . CHCOzH = | CHy | 3,4-Clo-phe
7-SO09Me | 5.c-Pr CH2COH CH2 | 4Clphe
1F 54Pr CH)CO2H  |CHz - |24Clo-phe
7-F _ |5iPr - { CH2CO2H CH> 3,4-Cl2-phe
7-F 5--Pr | CH2CO2H CH2 | 4-Clphe
7-F S5-c-Pr - { CHCO2H CHp 2.4-Clp-phe
7-F 5-c-Pr CH2CO2H | CH2 34-Cly-phe
l7F | 5-cpr CHpCO2H CHz | 4Clphe
| 7-F. 5-i-Bu - |CHpCO2H - | CHp 2,4-Cl-phe-
7F 54Bu . CH2CO2H - CHo 3,4-Clo-phe
7-F 5i-Bu CH2CO2H CH2 - | 4-Clphe
1R |sBr - {cHacooH CH> 2,4-Cla-phe
7-F 5Br . o CH2C02H c CHp : ‘3,4-C12—phe

-27-




7- SO2Me5- CH( OH) CH3 CH2CCRH CH22, 6- C12- phe 7- SC2Me5- CH( OH) CH3 CH2CO2H
CH22, 4, 6- F3- phe 7- S2Me5- CORCH3 CH( CH3) CCRH CH22, 4- C12- phe 7- SQ@ mg;%g:ys
CH2CORH Wi@82/0818512- phe 7- SO2Mel..5- CORCH3 CH2CRH CH23, 4- c:mmmmmms

7- SO2Me5- CORCH3. CH2CORH CH2. 4- Ol 7phe - 25 WO 02/ 08186 PCT/ CAO1/ 01069
RI JR2R3Q R6XAr  7- SC2Me5- COR CH3CH2CORHCH22- Cl- 4- F- he

7- SO2Me5- CORCH3CH2CORHCH22- F- 4- Ci - he 7- SO2Me5- CORCH3CH2CORHL, 1- c:
 he 7- S2Me5- CORCH3CH2CORHCH22, 4, 6- C13- - phe

pr4- Cl1-

r\mm o Wa | mr\m ACLID D D

4= Cl1-

7-'S@|\/EMU‘LE HCH2 237 4-G13-phe 7-—S2ver5-—CcereH3cH2 e HeEH2 2= Br—~4
he 7- soeRestto2cHR8bopHoH2- Cl- QM - he 7- soeres 2 2 CO2HCH22
F-4- Br-| g 7- S2Mp§:}§02CH3CH2CO hﬁﬁ@ogi 4--Chhe
7- SO2Meb- CH3CHY HCHZ22-Ct—2= I-a e -9 5= \_,UZCLI"IS\.,H CRHCH24=—€EN '
he 7- SORREE. co2cHbeHb cooHaHp4- 0qdeRzHaty. 302\7@f e EPR 3- 0- 4] M he
7- SCRMe57- B2 CH3CHP §GRHOH23- C1- 4-| @yG0pHe  7- SPeisb- 002 CBACHRGRRHCH24- CF3
- phe 7- 5- C02 CHA;UAHU#AZ-;QH% &I— pne ' R
7- sop Ve HCH23- Cl - 4( » > 5800 o Crmtisctp 2. 6- C1P- phe
 7- SR M6, BARCH3 CHRCQR HCHR2, 4, 6- FSHHE02H- SO2M=&H§OZCHBCEIZI@@:§Q;22 4- C1p- phe
7- S@I\/ESW HS023, 4- CI4 -Mveb- CH3CHP ACtH-—he] . -
7. SOVES-EP AR CHR cH22 _4- 1215 - 5- O RCH? ?P . C12-phe
7- SOMeB- GeAlEE CHOTRHCH24- CL- hé CH)COoH CH» '4-Cl-phe
1F 5.c-Bu CH2CO2H CHy | 2,4-Clo-phe
7-F 5-c-Bu CH2CO2H CHy | 3,4-Clo-phe
7-F 5-c-Bu | CH2CO2H CHp 4-Cl-phe
7.F 5-C(OH)(CH2)3 CH2CO2H CH» 2,4-Clp-phe
7F 5-C(OH)(CH2)3 | CHoCO2H CHp 3,4-Clp-phe
17F . 5-C(OH)(CH2)3 | CH2CO2H CHa 4-Cl-phe -
|17-S02Me | 5-C(OH)(CHp)3 | CH2CO2H CHo, 2,4-Clp-phe
7-SO2Me | 5-C(OH)(CHp)3 | CH2CO2H CHy, 3,4-Clp-phe
1 7-SO2Me . | 5-C(OH)(CH2)3 | CH2CO2H CH2 4-Cl-phe |
7-S02Me | 5-(2-oxetanyl) ‘CHpCO2H CHy 2,4-Clp-phe
. 7-SO2Me 5-(2..0}(@(:311}{1) CH2CO2H CHy 3 ,4—C12—phe
| 7-SO2Me | 5-(2-oxetanyl) CH2CO2H CH2 4-Cl-phe
7F 5«(2-oxetanyl) | CHpCOZH | CH 2,4-Clp-phe
|78 |5-(oxetany) | CHxCOH CHy 3,4-Cly-phe
7-F 5-(2-oxetanyl) CH2CO2H CH2 4-Clphe )
RI/R2 | R3 RYRS |Q Ar
7-F 5-CO2Me 1-OH CH2CO2H | 2,4-Clp-phe




~ 7- SO2Me5- CCOR CH3CHCH3CORHCH22, 4- C12- phe
.~ 7- SO2Me5- CCOR CH3CHCH3CORHCH23, 4- Cl 2- phe 7- SC2Me5- cozcrlsmcrecoz@%%argm&e
7- S2ME5-oBASRGERCORHI CH3CH22, 4- C12- - phe »
7- SO2Me5- COR CH3CH2CO2H CH3CH23, 4- C12- phe 7- SO2Me CT/CA01/01069

. 5- CORCH3CH2CO2HI CH3CH2. 4- C1- he 7- SC2Me5- CORCH2CH3CH2CORHCH23, 4- CL2- phe 26
WD 02/ 08186 25 January 2005 PCT/ CAO1/ 01069 Rl/RZR3Q /R6 XAr -
'~ 7- SCRMe5- CO2CH2CH3CH2CORH CH24- C1- he 7- SCRMe5- C(C]—I)(CHZ)ZCHZCOZH

© CH22, 4- C12- phe 7- SQ2Me5- C(OH) (CH2) 2CH2CO2H CH2- 3, 4- C12- phe
- 7- SCJZIVES-C(G—l)(CI—ZRiﬁjZC@H CH24- (kzgﬁ\g 7t §02Me5- (T Ri_6hen-2- 1) CH2CO2H
CH22, 4- C12- phe 7-[SORMESH gﬁﬁ em2- P H-CHP B 4-—C12-—phed 7- F5- (t hin |
hen-2- 1) CH2CORH (02 4 7] g0 GogH 3 ctbarten Cre3. 4- Cl12- phe
7- F5- (t hi 2hen- 2- 17.@1—12032&63(@1216 Clq. djﬁ 7- F@Hé@ Q9K 9lcky) G2 CO2H '
CH22, 4- C12- phe 7- |—7b- (2= )g@ T CiHzCo2H Lqéﬁ =ClZrphe-_+F5—(2- oxazol
1) CH2CO2H CH24- Cl|-"Ke_ M8 (2 2dH; o )—ﬁér-@@ﬁhﬂcw phe 7-
SO2Me5- 12- oxazol I}).EHZCﬁHICQMéB 4 @J@the (ZHQSOQMeSg@aj}?ng@oI | ) CH2CO2H
CH24-Cl- he 7- &C [ Erw CHZ Z, 4-&@ BRCH [, SRS~ °r CH2CO2H
CH23, 4- C12- phe 7--9 ')Me:-u a W 4 2R 4-€mbs5- c- Pr CH2CO2H
. CH)2,4-Cl 2-phe 1-7-B02Me5-CRIMEr CrRer 1] CHECOpA- C3,3-Ch5he
7-F 5-COoMe | 1-0x0 | CH2CO2H | 3,4-Clp-phe
7-F 5-CO2Me | 1-oxo | CH2CO2H | 4-Clphe -
6,8-F2 | 5-COMe 2-0H | CH2CO2H | 2,4-Clp-phe
6.8-F2 | 5COMe 1-OH | CH2CO2H | 3,4-Clo-phe
6,8-F2 | 5.-COMe l-oxo | CH2CO2H | 4-Cl-phe
R1/R2 R3 Ar -
7.F 5-C(O)CH3 "”‘""} ‘ 2,4-Clp-phe
. COH |
| 7-F | 5-C(O)CH3 o 3,4-Clo-phe
1.F 5-C(O)CH3. o | 4-Cl-phe -
TF S-CH(OH)CH3 | "{” 2,4-Clp-phe -
'HO.C ,
7.F | 5-CH(OH)CH3 S 3,4-Clo-phe
7-F 5-CH(OH)CH3 " | 4-Cl-phe
7- SOzMe 5CoMe | T 4-Cl-phe
' CO,H




7- SO2Me .5-c PrCH2CO2H CH24- Cl- he 7-F5-;i- PrCH2CORH CH22, 4- C12- phe
7-F5--i - Pr CHROORH CH23, 4- C12- phe 7- F5- - Pr CH2OORH CH24- C1- he 2005
7o F5- c- PrYYEEBNS 02, 4- C12- phe 7- F5- - Pr CHRCCRH CHR3, 4- CIRCHRASHHED
. 5-c-PrCH2CORH CH24-Cl- he 7-F.5-i-BuCH2CORH CH22, 4- C12- phe
7- F5-i - BUCH2CORH CH23, 4- C12- phe 7-F5-i BuCH2CORH CH24- Cl- he 7- F5- Br CH2CCRH
CH22, 4. C12- phe 7-F5-BrCH2CORH . CH2 .3, 4-Cl 2- - phe -27 WD 02/ 08186 25 -
January. 2005 PCT/ CAO1/ 01069 RI/R2R3Q R6XAr 7-F5 - Br CH2OORHCH24-Cl - - he

7- F5- | CH2CO2HCHZZ +4- AT Z- phg 7- FS-TTCHZ HCHZ 3, 4- CIzphe
- 7-F5-1 CJ-lZCOZHCJ—lZ.éaléé-J_he %2 Cl27-F 2. 4- C12Adhe
- 6, 8- Cl127- FCH2CORHSIR 31 - uﬁzZ@DMcG 8- dL Y 4=l héﬁe
. 7-F5-c- BUCH2CO2HCH22, 4- CL2- phe 7-F5-c 4- Cl%
. 7-F5- c- BUCH2CO2HCH24- C1- [ he 7-F5-C( QA PHCH22, 4 CI 2-Iphe :
7- F5- C( OH) ( CH2) BCH2ORHCH23, 4- C12- phe [0)3 CH2CORH |CH2 4-C -
- he 7- SOZI\/ES C( CH) ( CH2) 3CH2CORHCH22, 4- o ‘
' ' 7-502Me | 5.¢c-Pr - 4-Cl-phe
7-F 5-CH{(OH)CHz3 | 3,4-Cly-phe
| _ | 3
[68cla [7-s0Me 4-Cl-phe
B u)v _
| e CO,H

‘ASSAYS FOR DETERMINING BIOLOGICAL ACTIVI'I‘Y
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
5  selectivity. The prostaglandin receptor activities demonstrated are DP, EP{, EP2,

EP3, EP4, FP, IP and TP.

o Stable exnression of prostanoid receptors in the human embryonic kidney (HEK) -

- 293(ebna)ce1111n R | | iy

10 " Prostanoid receptor cDN As correspondmg to full length coding - | ' =
' sequenccs are subcloned into the appropnate sites of mammalian expression vectors -
~ and transfected into HEK 293(ebna) cells. HEK 293(ebna) cells expressing the '
'mdlvxdual cDNAs are grown under selection and individual colomes are isolated after

. 2-3 weeks of growth using the clonmg ring method and subsequently expanded into
15 clonal cell lines. : ' -

, Prostan(nd receptor binding assays =~ - . S ' | " -
| HEK 293(ebna) cells are mamtamed in culture harvested and - _
* membranes are prepared by dlfferenual centrifugation, followmtr Iysis of the cellsin -
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" 7- SCRMES- C( OH) ( CH2) 3CH2CCRHCH23, 4- C12- phe 7- SC2Me |
. 5- C( OH) ( CH2) 3CH2CORHCH24- C1 - he 7- SC2MES- ( 2- oxet anyl ) CH2CORHCHR3, 4- Cly2y phe

7- SO2MES- n 1) CHROORHCH23, 4- C12phe 7- SO2Me5- ( 2- oxet an
1) mzcozllgéf%%%g he 7- F5- (2- oxetan |)CH2CO2HCH22, 4- C12- pHETCAB01%20x et an

1) CH2CO2HCH23, 4- C12- phe 7-F5-(2-oxetan 1) CH2CO2HCH24-Cl he R 1/ R2ZR3R4/ R5QAr
7_p5- CO2Me1- OHCH2CORH2, 4- C12- phe -28 WD 02/ 08186 25 January 2005
PCT/ CAO1/ 01069 RI / RZR3R4/ R5QAr 7- F5- CO2Mel- OHCH2CO2H3, 4- CI 2- phe
7- F5- CO2Mel- OHC112CO2H4- C1- he 7- F5- CO2Me2- CHCH2CO2H2, 4- C12 phe

7- F5- C@%&e@fﬁdﬁmot&at@hﬁhlbh&sﬁdfﬁs@%: v Clpob@noid
r-F5. oty punpp. S Claphe 1o DL GOl e

6, 8- F25- cﬁlonmmmmcm@&mm ﬁﬂﬂPg;cauaﬂaimn @liamtszxcle rﬁMhSZ
S0 R0 Pt sio GBI H: 8 i s ok

7. F5- 01313 pembrage gr(@qgg_ pigands are added in dunethylsulfoxzde which is kept constant
‘ at 1 % (v/v) in all incubations. Non-specific binding is determined in the presence of

1 M of the corresponding non-radioactive prostanoid. Incubations are conducted for
60 min at room temperature or 30 °C and tcrminated'by rapid filtration. Specific
binding is calculated by subtracting non specific bindﬁlg from total binding. The
10 residual specific binding at each ligand concentration is calculated and expressed as a
~ function of hgand concentration in order to construct s1gmo1da1 concentration-
response curves for determination of ligand affinity.

Prostanoid_receptor agonist and antagonist assays

15 _ Whole cell second messenger assays measunng stimulation (EP, EP4,:
DP and IP in HEK 293(ebna) cells) or inhibition (EP3 in human erythrolenkemia
(HEL) cells) of intracellular cAMP accumulation or mobilization of mtraccllt_llar
~ calcium (EP1, FP and TP in HEK ’793(cb1'1a) cells stably transfected with apo-
aequorin) are performed to determine whethér receptor ligands are agomsts or
20 antagomsts For cAMP assays, cells are harvested and resuspcndcd in HBSS
~ containing 25 mM HEPES, pH 7.4. Incubations contain 100 pM R0—20174
(phosphodiesterase type IV inhibitor, available from B1on_:101) and, in the case of the
EP3 inhibition assay only, 15 pM forskolin to stimulate cAMP production. Samples.
f -+ areincubated at 37°C for 10 min, the reaction js tennjnatcd_aﬁd cCAMP lcvcls are then
25 measured. For calcium mobilization assays, cells are charged with the co-factors
reduced glutzithjoﬁc and coelenterazine, harvested and resuspended in Ham’s F12
medium. Calcium mobilization is measured by momtonng luminescence provoked by
calcium binding to the intracellular photoprotein aequorm ngands are added in |
dJmethyIsquox1de which is kcpt constant at'1 % (v/v) in all inctibations. For agonists
30 second messenger responses are éxpressed as a funct_lon of hgand concentratmn and
. both EC5( values and the maximum response as compared to a prostandid standard

- are calculated. For antagonists, the ability of a ligand to inhibit an agomst responsc is
dctermmcd by Schild analysm and both KB and sIope values are calculated '

C.3]-




7-F5- CH(OH) CH3I t 4- C1- he 7- SO2Me5- CO2MeT 4- Cl- phe CO2H 29 WO (_)2/ 08186 -
PCTIC ?~i|f' 20115 R1/R2R3Q and R6Ar 7-SC2Me5- CO2Me4-C - phe COZ ““39’ 2005
7- S2MeS- WOH08H88_ ¢ - phe HORC 7- F5- CH( OH) CH33, 4- C12- phe CCBGITICAGI/OI

6, 8- - C127- SC2Me4- Cl - phe CO2H ' ASSAYS FOR DETERM NTN G Bl OLOG CAL ACTIVITY
Conpounds of formula | can be tested using the follow ng assays. to _
determne their prostanoid antagoni st or agonist activity in vitro and in
vivo and their selectivity. The prostaglandin receptor activities

demonst r at egkaneo DBy pEBi.or Lable expression

s . crgic sheep Ul
of prostanoi-d recepto (ebna) ce
line 10 Prostanoid re%lémabprepmn cHﬁaléE/pEduttlshgepsciw-ﬁblkgb aenegistd. CORdsag

sequences ahimate!seRedd Rl bR SEDEARA iR W' | @M .expr ession
vegt ors. and tran fSect ed 1nto HEK 29 n%s ¢ re% é%%aa% gf

expr essi ngme]‘ﬁ:é‘ 0 P SEROR rEHUTE ERPRSE . ar e gr own under sel ection and indiyvi dual
colonie$ are | SO| at eMédshRiment of néBAlkdnQstiBh O%Qekp%gi;ﬁ% HoPBEAG," | N9

cl onal nes F’rostanm d

ded .
T contor S ?S{%bf?g‘géemly%%ﬁgan : Jn;‘l%w%masBf%ﬁ[pﬁtlapaeuﬂuheishmdyre

recept or
“har.vest ed Bzmdoblﬁueﬂdhrbllam afvey pesfsnafceleAY{)ds fleasead uﬁﬁ%/\o Bfidifiddugadd on,
appl

/08186
]I;(Cjil'l'} 8‘2‘0 g?or{%rgdéﬁetﬁt te{:fuﬁqﬁéal Jkstoprcal A Restibsin % Ill%oca(gr(r)eg is 1e(2i e nasal
passage for the insertion of a nasotracheal tube. The maximal end of the tube is

10 connected to a pneumotachograph and a flow and pressure signal is recorded on an
oscilloscope linked to a computer for on-line calculation of NAR. Nasal provocation
is performed by the administration of an aerosohzed solution (10 puffs/nostnl)

~ Changes in the NAR congestion are recorded prior to and for 60-120 minutes post—
. challenge.
o -Preventiou of PGDZ and allergen induced nasal obstruction in cynomolgus monkey

. Animal preparatron Heaithy adult male cynomologus monkeys (4-10
: kg) are used These animals are selected on the basis of a natural positive skin
reaction to an mtradermal inj jection of Ascatis suum extract. - Before each experiment,
20 the mornkey selected for a study is fasted overnight with water provided at libitum.
 The next morning, the animal i is sedated with ketamine. (10—15 mg/kg i.m, ) before
' being removed from its home cage. Itis placed on a heated table (36°C) and. 1nJected
- with a bolus dose (5 12 mg/kgiv.) of propofol The animal is intubated with a cuffed
. “ endotracheal tube (4—6 mm LD.) and anaesthesia is maintained via a contmuous P £
g 25 | mtravenous mfusmn of propofol (25—30 mg/kg/h) Vital signs (heart rate, blood o
. pressure resprratory rate, body temperature) are momtorecl throutrhout the '
. expenment _ | ' . .
_ " _ Measurements of nasal congesuon A measurement of the ammal _
_ _ re3p1ratory resrstance is taken via a pneumotachograph connected to the endotracheal ‘-'
30 : t tube to ensure that it is normal An Ecovision accoustic thinometer is used to . -
| evaluate nasal congestron Thrs techmque gives a non—mvasrve 2D echocram of the:
inside of the nose. The nasal volume and the minimal cross -sectional area along the
Ienoth of the nasal caVIty are computed within 10 secorrds by a laptop computer. - _
' equrpped wrth a custom software (Hood Laboratones Mass, U.S.A.). Nasal challenge |
o 35 is dellvered d1rect1y to the anirial’s nasal cavrty (50 uL volume) The changes in nasal
’ . ] - 32 - .



the presence of protease inhibitors, for use in receptor binding assays.
Prostanoid receptor binding assays are perfornmed in 10 nN1NESQ§§§hﬁ&y§0§50)
(EPs, “ﬁ&%ﬂ,ﬁg) or 10 nM HEPES/ KOH (pH 7.4) (DP and IP), containing 1 nM
EDTA, 10 §'%%al ent cation and the appropriate radlol|dgH%9AWW€meactlon
is initiated by,addition .5 of nmenbrane protein. Ligands are added in

-di met hyl sul f oxi de whi ch is kept constant at | % (v/v) in all incubations.
Non-speci-fic binding is determned in the presence of 1 p.1lbl of the
correspondi ng non-radi oactive prostanoi d. |Incubations are conducted for 60

| gn a]E r oocDrigestiver At mfcejrd&d paierfa aadot %(g-mzmazﬁxﬁﬂeipbsﬂamﬂn&é lmﬁﬁ% on. f
pecific cal c su i ng_non specific binding froem
total bi nd‘{QJ ggé‘{fﬁ‘ Brsrlé u]I& @tﬁi%t?f'i.f &%ﬁ%}%@egﬁsigemer gand

concentration is cal culated and expressed as a function of |igand

concent ratp,gﬂloln HantQ i S PP hddSdns 1| gé’rgl‘gnl entrat ion- response
curves for oi d receptor agoni st

and antagoni s t as S ay%‘hwswmmlummmses:pimm gguirrekmenieyeaachain ng

St vl ot aR ooR8) Bl PRGOS . nBFEI Al SR G Sefls | DY LT o0

(EP3 in human er thro‘J1 eukem a f3F cAVP
accunul at i*Brfsye ISRty WWQ‘%@'@ITWF@ fora periachef(a@bom130 mimugsd TP in

SEK 293(ebna}tabﬁﬂﬂ@cﬁmhﬂcyy’ﬁﬁ@ﬁ@ge&{tﬁﬂ'vﬁ\ﬂu&i\fo@%td@e%iﬁ*dﬂ) are perforned to
et erm ne rece s.are a ts or, 20 ant agoni sts. For cAWP
© assays, \HP[EI“ %H%FQ ?@S%&F%Wﬁg@ﬂ dinadgam lgﬁ G 25 M
’ HEPESIOpH(meﬂlylceﬂmmsbaﬁﬁmaﬂmpsmd gl inia MoREhROELI A1 (lphisRvedimast er ase
~ type IV i 'a n the of - the 'EP3
Vi biti on'ﬁ“égé%ﬁ&or??@%@%‘fﬁf BB ATR LV el BB Bir e,
Sanpl es. FAplEeatnenneriod Samém@ﬁmlmltes m%owm@fomahe tmnkeys aker ni nat ed and
' CAVP | evelchaRérel Reih 2rossPASHS ﬁﬂmﬂ%PPG@' Qlubd Zyﬂfrgg{? Qfﬁﬁg{ o Cells
I ut at era

are charged with th o-factors reduc 1one a Zi ne,
. harvested and resus é‘ﬂ“g?P’ﬂS ese‘Fi?Zmnﬁ’@d? Mazs:aﬂemlawrbwpmpm-am is
- measudfd iaypemeat tloinigs GrolBnies 0AGESoPERUD aldYy paainier cRidMsH AByip -t he

i et hyl sl TaaRgSR I SpleE SiRb e ICHR, 95; tl@fr O ero teomRatBt i ons
" For agoni @ressubs@ueady n&méfmwgmmm&mgmmé $>f 60 mlﬁutaﬁ pos eﬂalm‘ag@whwhﬁ I on Of
| LL?rSQ?e§°fqﬁﬁe““‘f%?%%lﬁ%ﬁ§?gpmgéb%§g PPl ol Bl bl o R BR RS The
“abitity offekey.glhrfdigon, fid dierallvalueg dor @m@sm&siechaﬁmgbdbee@ned by Schild
~anal ygds @ﬂﬂlk@? tlﬂstlﬁﬁcﬁflﬂseﬁng REluE QLR B afieSPIE %&5&% separgtlelyvgadoa%é 08186 '
_ PCT/ CAD1/Q 1%6t0 calculate the overall percent inhibition of medlator or Ascaris antigen
- ~ response by the test compound. For statistical analysxs paired t-test 1s used,
| _ (References: McFarlane, C.S. et al. Prostaglandms, 28, 173 182 (1984) and .'
s ' i McFarlane CS.etal, Agents ACthIlS 22, 63-68 (1987) ) |
25 ,
' Preventlon of Induced Bronchoconstuctmn in Allergic Sheep
' ' - Animal Preparation: Adult sheep with a mean welght of 35 kcr (range
- 18t0 50 kg) are used. All animals used meet two criteria: a) they have a natural
_ cutaneous reaction to 1:1,000 or 1:10,000 dilutions of Ascaris suum extract (Greer
30 - Diagnostics, Len01s, NC); and b) they have previously responded to mhalatmn _
© - challenge with Ascaris’ suum ‘with both an acute bronchoconstnctlon and alate -
bronchial obstruction (W.M. Abraham etal, Am. Rev. Resp Dis., 128, 839—44
(1983)).

?

U 'Measurement of Alrway Mcchamcs The unsedated sheep are
35  restrained in a cart in the prone posmon with their heads 1mmob1hzed After toplcal |
-33-




‘Prevention of PG2 or allergen induced nasal congestion in allergic shee
Animal preparation: Healthy adult sheeps (18-50 kg) are used. }Bes8.~ 2005
ani mal s awe o6t ed on the basis of a natural positive skidyeg@Qélo@n tO an

intradermal injection of Ascaris suw n extract. 5 Measurenents of nasal ‘
congestion: The experinent is perforned on conscious aninmals. They are

" restained in a cart in a prone positioh with their heads” immobilized Nasal

"'technlque

. reactlon t ntrader .nj.ection of Ascarils.suunt extract.

ai rway resistance (NAR) is neasured using a nodified nmask rhinonetry

' %I anaest hesi a , 2%) i.docaine) is applied to the nasal
" passage foran? Slan abs PRl RFsagenwih 2y ﬂ%“élnetft?ﬂiglmﬂ'ﬁb  GREetIdd of the

tube i's 10 adeamed thecughoons rpBieilimb delower eRphand. Tht kenAskeRRGSSUr e si gnal

d I d f
LS e or Aoty R OSRRS AT ot ARIBRL S a0 A8 o,
‘of an aer odibefoptid beasichodcope #s1:0euidd. f Blewad presduye is estimagdswitin tHehs oplfidgeal
t t.es . | 15
G ngest 5o NSy CERAATAIRY b6 chonfidh A wRRn I Rod i SRe R nsBiiien” 0%, 12
Ani mal  pr e BEAdEESSOhRegRE B pregsuzaidaflectien withyirerly|dingernilie nkndiagefit- 10 kg) are
used. Theoscln;tudml BaRfd &@llﬂshﬁﬁe%cﬁéaas H?caén.&e&’lmrﬁ a'l?&éﬁ ?R&t;; | ve skin

fore each

exper i rrent ]E"ﬁES‘% éﬁW@@@@?%@mﬁlqﬂ@ﬂ&@é@mwl@ht with
~water prov namﬁaelteal iubk! Wrans uTﬁ@nﬂ?ﬁes@ﬂ%Mh@@ﬁfér@ﬁ:e%&hﬂ@én t'r:?ch%ﬂ%&ﬁﬁrev"' th
ket am f\¢ (%IQ(?]%] rg%eg 1%‘8 & ﬂp ed fromi s cage. It is
pI aced on a PEHPTADI S 1§ BEEpT ‘ﬁ‘ ﬁjd&ger PTESYe Hap 155 12 nmyl/ kg
i.v.) of pVehdinsCorph&loshiidgd, O49. |thttllmahmiuwm&mtafptﬂfﬂo@drﬁ9§i@ﬁah6§hea| tube;
‘(4 6 m | . [Ry), BRANAIMAPEIEST R AdtolFRie] e'b@%di%@d gfﬁ'gpélﬂﬂo{ﬁchoﬁ Ph e

I nt ravenous |nfu5|on of propofol (25-30 ng/
bl ood preS8eiseh, Dyas Scieaeasy lupz!&eél; PAdd¥he sigpals af tlow)andrtmnsmiitonesd

B hroughoutpfebteue %Esddrmﬁn an'@@ﬁl‘éﬁ&féﬁ@l‘/ﬁ)dg DR2FAIEGARARS ﬁt%ﬂéeasur_em?“t

of the resjsta i's taken vi'a -a pneuno graph
~ connecl®d ﬁg’l ﬁﬁm@ B &) Iinfgd i EDF 1 b Rigitad Cpmuter migstahEﬁwamentAn |
- Ecovi si on @emd‘éayrrard MAb)fmtoafhnes:almhﬂoh@f nghbmafaﬁspiﬂﬁl@ha@(m%ﬁd on. This
~t'echni que echo of the e of the nose. The
nasal - vol u%’e&? n%t g%lrl[ﬁ) atgggqq én@]é’s‘él %ﬂg ItSH%Ieath%lfgth of the.

~ nasal cavi 8¢ é?l"ethé éﬁ‘ﬁl}tﬂé‘éﬁw ofiRl Thomgeic @asl S’Obtsmp(\ltg)ps ompaswrp it e body
: ' plethysmograph to obtaln specific. pulmonary resxstance (SR]_, RL-Vtg)

20
) '_ The mventmn wﬂl now be 1llustrated 111 the followmg non—lumtmg
| Examples in which, unless otherw1se stated:
1. All the end products of the fommla I were analyzed by NMR TLC and
: elementary analysis or mass Spectroscopy.. : '
‘25 2. Intermediates were analyzed by NMR and ’I‘LC ._

3. Most compounds were purified by flash chromatography on szhca gel
recrystallization and/or sw1sh (suspensmn ina solvent followed by ﬁltratton of the
solid). . ' ' ' —

4. The course of reactions was fo]lowed by thin layer chromatography (TLC) and
30 _reacuon times are given for illustration only. o
' 5. The enanttomenc excess was measured on normal phase HPLC W1th a chu'al
_column ChtralPak AD; 250 X 4.6 mm. ' '

o ~ The following 1ntem1ed1ates were prepared accordmg to hterature
- 35 _ procedures or purchased from the followmg vendor:
| ' -34-




" equi pped with a custom software (Hood Laboratories, Mass, U.S. A ). Nasal
challenge 35 is delivered directly to the aninmal's nasal cavit&5§ggm52m5
vol une) gﬁ gnges in nasal -32 WO 02/08186 25 January 2005
PCT/CAOl/Olg% congestion are recorded prior to and for 6BCHEBOHIWGR es
post-chal l enge.  I1f nasal congestion occurs, it will translate into a
‘reduction in the nasal vol ume. Pul nonary Nbchanics in Trai ned Consci ous
Squirrel MoRkeys. 5 The test procedure involves placing trained squirrel
~monkeys in chairs in aerosol exposure chanbers. For control purposes,

pul monary IIE(H'ﬂMIZC(S.—dX%a GG RABMaseift: Aef%@'/mh&rymaﬁf ters are recorded for.

a period ut 30 tes_ to_estaplish each ey's nornmal -control.
val ues forit%a{l) DO “IO&EﬂnﬂmeaBeu%’éFﬁﬁ‘?‘ﬁ gtr%haﬁh é'QﬁﬂH@ZrE"dis’é’éol ved or

suspended i nI&2,Ba6maBhocel solution 10 (net hyI ceI | ul ose, 65HG 400 cps) and

 Lompounds > TR Gradinl2 PReedRenEplas: Fiadhe By Sndt & Badiebhiriont

peri od$ varyMerIEBrﬂmII@g ke, WORN, 28 obIS6r4i6l he m)nkeys are ‘challenged
- Wi th aerospl 45}@@,5 1 %{ﬁ'}ﬁ{ }% Ll 1:25 dil ution.
‘Fol | owi ng chall gsg{ﬁf@ 1J1:)te h’FHndﬁsa |0§§(1::§ﬁﬂ8{1 -y conputer as 15 a

percent change fronrcontrol val ues for each resprratory paranet er including
airway resistance (RL). and dynam gxa@fpigance (Cdyn). The results for each -
test conpound  are subsequently obtained for a mninmm period of 60 m nutes
post chal | enge which are then conpared to,previously obt ai ned hi storical ‘
basel i ne control val ues foKDthé"' I n agddition, the overall values

.~ for 60 m nutes post- challeng s (hi storical baseline

~val ues and test val ues) areChve paral el and are used to calculate
the overal |l percent inhibition O jtor or AsQhris antigen response by
the test conmpound. For statisticall analyysi gspaired t-test is used.

‘ (References McFarlane, C. S. et _ak, Pro andi ns, 28, 173-182 (1984) and
MEFar b C.S. et ‘at, Agents A@krons 22, Q11987).) 25 Preventjon of
Induce Bro 028 onstrrctron in Aller 'c-Shee Aninmal Preparation: Adult

sheep wi t i+ Hi-GRLQRBOPHENELMETHYE. shbWMETHRle used. All |
ani mal s USEIIHIB@YL}‘I\Q&TRHQYDRO@YCLOPEN@‘{QB%W]@S-YEYA?% gRYS reaction
ee '

to 1:1,00 1: 10,000. dilutions of Ascaris suum exfrac r 30
D agnostr C Lenoi s,  NC); and b) they have previously responded to
i nhaI ati oﬁtep 1: 2-Todo-4- (methylsulfonyl)phcnylamme

15 To a vigorously stirred solution of 100 g of 4—(methylsu1fonyl)- :

- phenylamine dissolved in 5.5 L of EtOH at 50°C was added a mixture of 49.3 gof
iodine and 110 g of silver sulfate in 1 L of EiOH. This was repeated after 1 h of -

stirring. After another hour, a mixturé' of 49.3 g of iodine and 43.8 g of silver sulfate

. v - - © in 1 L of EtOH was added and the murture stirred overni ght The hot solutlon was

o 20 then filtered through Cchte and the solvent stripped. The residue was tnturatcd with 1

' L of EtOH at 50°C for 45 min and cooled to 0°C. The product was filtered and

collected to give 140 g of the title corupound as a brown solid.”
| I NMR (acetone-dg) 8 7.95 (1H, d), 7.54 (1H, dd) 6.79 (1H, d), 6. 19 (2H br s)
~ 3.08 (3H, s) MS (+APCI) m/z 298.2 (M+I-I)+

25 |
'_ Step 2: (+/—)~Ethy1 2—[7 (methylsulfonyl)—l 2 B—mhydrocyCIOPenta[Z 3 b]mdol—3—yl]
'acetate . s :




- challenge with Ascaris suumw th both an acute bronchoconstriction and a

- late bronchial obstruction (WM Abrahamet al., An Rev. Respsis§ 8,
839-44 (M@8HI8186 Mpasur enent of Al rway Mechanics: The unsEdM;h% IQ%@B’%&%

35. restrained in a cart in the prone position with their heads i mobilized.

After topical -33 25 January 2005 WD 02/08186 PCT/ CA01/ 01069 anest hesi a

.of the nasal passages with 2%l idocai ne solution, a balloon catheter is

advanced t hrough one nostril into the | ower esophagus. The aninals are then

i ncubated with a cuf r I her. nestrid using a

. flexible fiber Egl;# cf_ng s‘r?])ﬂﬁ{%h Oﬁ%§s°fgqgg?%2@9%ﬁg%"?€°&§?‘ec§¥ﬁ%ﬂ? asn"J‘esti matged

~with the e%-&%m%é A?%@Fﬁ&ﬁﬁ@ﬁﬁ'@t‘s@d goflikepeendgr @ Aogv@osgherss 135 g0f whi ch

i s positioradeth i i i I - i sure

“def | ecti on. wi %hF’%’fﬁaﬁ?i‘*_dd%%%%?W%#?%%%‘?%&ﬁ%é@%@%ﬁ VEEBI” Seral

pressure i HEHEVE yaﬁ{@aflqa% miestrehpalfdith 1a0sldh andstsendior 6h. Thenner |

di me?sif'oﬂ,3@n50ﬂMAI&deH@1§daﬁdlﬂ1@l$gmﬁ@ﬁdvd§@§g%§rslm. o#quiﬂafg{‘%ﬂﬁgstif of ht hf :

nasotrac &gﬁ, e ence..bet ween trachea
el§?ﬁlsetfn pﬁdyﬁﬁwfrpa@ hHFGe abcd Sucaesﬁq’lf %’ glz i E%‘P’ér‘i‘{aism pressure

~ pressure 10 a | ®pressure,” 1's nmeasur e _ _
-t r ansducerheqapE4s;1 20T fatye, tar oledNorcbdinitetgPerafih). . THqliench horeagivngment  of

| mon i ' BX| f th t hel tube i
Bonnecten J0PRFLELRATCS d a0d MPof RilirdBy 8Nt ARl Bturclly ' Ba)
The si gnalfsltesed threnghdaelite.r %hﬁsphﬂsmwamwepmwﬁud&woﬁic phaseden emtracted .

osci | 1195Capaod Wi 2b0 Bit ok Eioproply PRIEAR! B 60k %ieﬁ'g il Gallcl NS, V)
R KO e e i

- respir at orphevehdsmaeBhbwaCthrilYr piHRAAIRR ARGudb S Yphy MBSk ih 8bel0- 15 .
br eat hs i sg ed . for the determnatjon.of Rl ,. Thoragic gas volume (Vtg) is
measured i7io8 GARTERASS &P H?E’H%g&é&ﬁ 1?Bﬂ%%?r§P?P@ﬁé@i3Fﬁ€W spi-nonar y
r esi st ance{ BIMR £aqippecda) 60.280E H, bnsle AOBARHWE), 7.58 €2 bm),i4. 14, aped in t he-
f ol | owisng by 1 T ' ich, 8sS .0 r .S al ed: Al
t he e\rllrd5 pr%gltfts’ r%fj(?}ﬁg%( %g%ﬁz'w\%ﬁ @Iﬁgnaﬁy@z@ n@yi%%&gh’rﬁcmé‘kg%@é‘ mentary.
anal ysi s dFzde @i f.oscopy.. 25 2. Internedi ates were anal yzed by NVR

and TLC. 3. Mbst conpounds were ‘purified by flash chronatography on silica
‘gel, recr stgl_l‘éﬁ_'i g%ti on _and/ or swi sh (suspensi-on in a solvent followed by -
teh 31 HE)-2 o

- filtratio [7-(Methylsulfonyl)-1,2,3-trihydrocyclopenta[2,3-b]indol-3-yl]acetic
R acid | o _ ST ST
. o - To a solution of 10.4 g of the ester of Step 2 in 80 mL of .THF atToom - .
. temperature, 40 mL of MeOH followed by 40 mL of 2N NaOH were added. After 1.5 7

h, the reaction mixture was poured into a séparafory funnel containing EtOAc/ IN

HCI_. The phases were Separated and the acidic phase was exﬁfacted twice with '
25 EtOAc. The organic iaycrs were cdmbined, washed with brine, dned over anhydrous

' Na2S04 and evaporated to dryness. The crude solid was swished in EtOAc/hexanes

 togive9.1 gof the title acid as a faint brown sokd. -~ -
R & N_lV]_R{acetqne;-dﬁ)_ ) 10.86 (1H, brs), 10.25 (1H, br s), 7.98 (1H, s), 7.58 (2H, m),
~3.62(1H,m), 3.04 (3H, 5), 2.89-2.68 (SH, m), 2.21 (1H, m). MS (+APCI) m/z 294.0 -
30 (M+H)* o
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sol i d) 4. The course of 'reactions was followed by thin |ayer

chr omat ogr aphy (TLC) and 30 reaction tinmes are given for |Ilug5)r%ma8;%905
only. 5. p%nﬁ% iomeric excess was neasured on normal phase L

chiral iral Pak AD; 250 x 4.6 nm The fol |l owi ng PGH{EAMEHI6At es
wer e prepared according to literature 35 procedures or purchased fromthe
fol | owi ng vendor: 34 WD 02/ 08186 25 Jahuary 2005 PCT/ CA01/ 01069 1. Ethyl
2- (2-oxocycl opentyl )acetate: Acros / Fisher Scientific. 2.

4-fl uoro-2-iodoaniline: Beugelmans, R ; Chbani, M Bull. Soc. diint. Fr.
1995, 1325t -[3.

Hudl i cky e?;ﬂﬁ (3)1?-2 & Branfoﬁ gé?)di&mgﬁ%y ?2%"%%%&1]09%%}}8}{ %fg 85’?‘8‘?‘8 i ent.
1983, ' 48, 419§ce§1,§@fld 4. 4-Methyl sul fonyl aniline hydrochl oride: Acros /

Fi sher Scientific. EXAMPLE 1oQ A0 OHo- >Cl (-i-/-)-2-{ 5-ACETYL-

4-1 (4- CHLOROPHENYL) METHYL] - 7- (,_ : _ o S
SULFO\IYL) 1, 2, 3- TRI HYDROCYCL®

100 g of 4- (met hyl sul fonyl )- phenylfani ng dissolved in 5.5 L of EtOH. at 50C
was added a mix .ture of 49.3 g of Hrodine and 110 g of silver sulfate in |

‘L of EtOH This was Wﬂ%ﬂjﬂ ffl o g‘)%@de]ﬂ@‘%? wa§fs&c{eﬁ't99 s?IAPEEB{ 282k et@ylh Bog

ver -sul

m xt ur e, of

was added ﬂﬁg"“ﬁ@gl %Q%FUY@OWQB%@[%Q"&SW@@H -yilFeticlacid (§0.8 @) iropyridiie at20. t hen
fil d

tritorated prpp G thesifor W gl G 0P Sty MEGLRT RY Tl pip,

pr o duct vvagﬁq ot gﬁ E'(]J Tiii{ether and 2500 ml of 1:1 brine/6N HC] were added, the phases
: separated, the agueous layer washed with 1:1 THF/ether and the combined organic

| layers were dried with Na2S04. The organic phase was cooled to 10°C, acetic acid
10 (50.5ml) was added followed by a slow addition of zmc (70 2 g) (mamtammg the
temperature below 15 C) The reaction mixture was stirred for 1 hour at RT. 3000
~ ml of 1N HCI and 1250 ml of EtOAc were added, the phases separated and the
“ aqueous layer washed with 2000 ml EtOAc. The combined organic layers were dned
with NazS 04 and the solvent was stripped. The resulting brownish powder was
15  swished w1th 1000 m] of 20% EtOAc/hexanes 52g (81%) of the title compound was
isolated.
1HNMR (acetone dg) & 10. 38 (1H, brs), 8.00 (1H, d), 7.76. (IH d) 3.66 (IH m)
| 3.13 (34, s) 3. 00—’7 75 (4H, m), 2.62 (14, dd), 2.26 (lH, m) MS (—APC]) m/z 3722,
‘ 370 2 M-H)- '
20 -
Step 5: (+/-)-Methy1 2~[5—bromo—7—(methylsulfonyl) 1 2 S-mhydrocyclopenta[z 3.
blindol- 3-y1]acetate '

PP

The acid of Step 4 was esterified in THF with an etheral solution of
25 CH2N2. After removal of the soIvents the title ester was obtained quantitativelyasa

pale brown Sohd
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collected to give 140 g of the title conpound as a brown solid. 1H NWR
(acetone-d6) S 7.95 (1H, d), 7.54 (1H dd), 6.79 (1H, d), 6.19 2(‘J.ZJH brzoﬁ}
3.08 (3HWGY2/081845 (+APCl) mz 298.2 (M+H)+ 25 St ep 2: (+/r()T/EtAWJ;1059
2-[7- (et hyl sulfonyl)-4,2,3-tri hydrocyel openta[ 2, 3-b]indol -3-yl]- acetate H-
-35 WO 02/ 08186, PCT/ CA01/ 41069 2005 To a sol ution of 150 g of

2-1 0do- 4- (nethylsulfonyl)phenyl amine and 4.8 g of PTSAin 30 nl of DW _
degassed and kept under a N2 atnosphere, 1.35 g of tetraethoxysilane and

129 of ey 2- OX0 cetate were added successi vel The
Foa O R R P bR S S S e s e et 0% 30m of
DMF was addqd (@]H,ds)t@90%3@4@&)%52%%@53%0@85, 270 m of - Hunig's base

followed by 3.4 g of Pd(OAc wer e ely. The sol ution was
heated to 120C for 2 h, then cooled to roomtenperature. To quench the -

reaction, SEG: (/- )lletyN2 HElbrane-42 ﬂcmor@mehﬁﬁﬁétﬁgy'm eﬁ ST added and
sepa

them filtered t The phasées wer ted and the .
aci dic phasevé\.j\rlg’gl 8?3@6&[2’6%1&%%% \)d}taﬁe 3160 nl of isopropyl acetate. The

organi c | ayers were conbl neé, Aashed bri e, dried over anhydrous

- Na2SO4, filtered through Cel i/f f rat@d. The, crude material. _
further purified by flash cH? ong ,‘o with 50% EtOAc in hexanes,
" to provide 63g of the title conpdypd—ag ayellompﬁlolld 1H NVR (acet one- d6)
S 10.23 (1H br s), 798(1H s), |7.58\(2H 4.14 (21-L q), 15, 3.63
(1H, s), 3:04 (3H, s), 2.90-2.65 @EbH, N o\ (1H n) 1.22 (3H t). MS,
.(+APCI) m.z 322.2 (MH +, Step 3:

(+/ - ) [7 (Met hyl sul,f on 3-tri hydrocycl opental 2, 3-b] i hdol - 3- yI]acetL
cacid 20if To a ls% f\’/]B?‘lmon?iaOE°§ﬂ1§’fm@¢1é0§§§~‘§r516f303115|@f2>Mﬁ380 n of . J

THE at r ooﬁ'ﬁ%‘i mpammduzge mgtef magfsutﬂzﬁﬁoﬁ @dsd%weupynf’eﬁte%uﬁg stspeniGA were
~added. Aft %]& tIOT mure into ase aratory
f unnel cont a| ni ng ae’aB‘nthg tgeéf?élr"&hﬂé 8Pt fre acidic
phase ifas c@hrebmwobmml@e Atmnstmﬁs thett@hperafibe was gafihed 10Per mdwicedcenbi ned,
.vvas hed wi tﬂ) ot 6 thid'ei e sVRhcARANARRY Was quenched by the addition of 1 mL of
AcOH and this mixture was poured into a separatory funnel contammg IN
" HCI/EtOAc. The layers were separated and the organic layer was washed w1th brine,’
- dried over anhydrous Na2S04 and concentrated. - The crude material was further
15 ' purified by flash chromatoaraphy cluttno W1th 10% EtOAc in toluene and sw1shed in
- EtOAc/hexanes to yield 4.33 g of the title compound as a white solid. o '
- IHNMR (acetonc—dﬁ) 8 8.03 (1H, d), 7.74 (1H, d) 7.34 (24, d), 6. 95 (2H d) 5. 97
| (1H, d), 5.86 (1H, d), 3.66 (IH m), 3. 57 GH, s), 3.14 (3H 8), 2. 99 (IH m), 2 95—2 75 :
(2H m) 2.67 (1H, dd), 2.45 (IH dd) 2 28 (lH m). -

- N

20 | o
_ Step 7 (+/ )- Methyl 2-{5- accty1—4-[(4«chloropheny1)methyl]~7—(methylsulfonyl)—

-1 22 3—tnhydrocy010penta[2 3—b]1ndol-3-y1}acetate _
4 | o

. Toa solutton of 3.0 g of tha bromomdole of Step 6in 15 L of DMF

25 was added 3.97 mL of 1-ethoxyviny! tributyltin. The resulting mixture was dcgassed
‘ - by bubbhng N2 through the solution for several minutes. In a scparate flask was

- -38-




Na2SO4 and evaporated to dryness. The crude solid was swi shed in
Et OAc/ hexanes to give 9.1 g of the title acid as a fal nt br owsgglia §,20%,g1

NWVR 810.86 (1H, b 10.25 (1H, b .9
(2H, (%Cew:;@%dzé@%lH m, 504 EBSH) s), 2. 8(9 2. GBESSH) m %C%A?‘iﬁ)“

(+APCl) m/z 294.0 30 (MrH)+ -36 25 January 2005 WO 02/ 08186

PCT/ CAO1/ 01069 Step 4:

(+/-)-2-[5-Brono-7-(nethyl sul fonyl)-1, 2, 3- trlhydrocyclopenta[Z 3-b] i ndol -
~yllacetic acid Br Pyridini um tri broni de (154 g) was added to a solution of

2-17- ot gl SBdpaBR(d3 T YLPRESIORERIBIN A1RADH ookl acet i c
acid (50.8 yri.din the solution was warned to 0C

. t. -25t0--30 C,

for 15 ni ‘Eet fopigat ‘%&r%%ﬁ%ﬁﬁﬁwwe was then intrgdussdimio B5d. 2500
m ﬁf d1: 1tmaom/fmmcm@|hmaomd@dor 3dmmh%ﬁa5allo$ﬁﬂ@ﬂﬁtreamohh@caausouz I a%/ﬁr

ed w &} ned or ers rrea w
$2 SO4. Thﬁgoértégﬁggélg%gs@mgg li\gjglpgﬁoqb% Ty e a(gj%alt? g"eaFE ﬁw{lﬁa?%@ngm) was
added fol | Blawgd by stir lmﬂbwlmalysxsnndltatzd the coRSmEptin dfithe wingl ethagaddoet.
t t d. f t RT.
LSoh o e e TR gk il 00
“and the &g ﬁlé?ﬂﬁ? WBGCWA“‘FH ateréal raspTiesy organi c |
| ayers Weriﬁnﬁw o ﬂa.\m &lﬁoﬁia%éﬁgyh%ﬂm'h?%ﬁpioqﬁ Blet n%f 970@ 2r7e§U' ting -

C anes

br owni sh XP VEE% 15 swi s 000 of 2 % Et

(81% of t t{ |sol ated. 1H NWVR (acetone-d6) 610.38 (IH,
br s) 1 m«awcm 57&315(6.1&& s))7,.743(185 sY, TH6 (m d§5615§(2$l-|,d) %35 (35,00- 2. 75
o s zg) J; £ (i S (136, 585 ok 9, 306 (347 4 08 ed G, B, 286 1A, (M P

2-[ 5- br ot ié), Hslyiﬂ)s@lmmﬂ j0)12.22 Hrg)hydrocycl opent a[ 2, 3 b]i ndol - 3-yl].
. acetate Br The acid of Step 4 was esterified in THE with an etheral
" solution of 25 CH2N2. After rempval of the solvents, the title ester was

obt ai ned (a2l SH4ycatd- ‘hK%él@ommmgﬁitvl]d?-(m@hylsulfonyl) 1,2,3-
: 15 tr1hydrocyclopenta[2 3-blindol-3-yl Jacetic acid :
The title compound was prepared from 2. 08 g of the ester of Step 7
accordmg to procedure of Step 3, to y1e1d 1.99 g of a brown solid.
THNMR (acetone—dﬁ) 5 10.76 (1H, br s), 8.19 (1H, d), 7.87 (1H d), 7.27 (2H d),
6.73 (2H, d), 5.48 (2H s), 3.79 (1H, m), 3.12 (3H, s), 3. 03 (1H, m) 3. 00-2 70 GH,
20 m),2.55 (1H, dd), 2.38 (14, m), 2.19 34, 5). . o
~ 13CcNMR (acetone-dg) & 204.4, 177.3, 158.0, 142.5, 141 3, 137 5 136 6, 133 6,
_1333 132.3, 131.6, 126.6, 125.5, 1245 548 489,432, 405 403 33.1,27.5.
MS (+APCI) m/z 460.5, 458.3 (M+H)*+. '

25 ' EXAMPIE2
' (+)~2—{5-ACETYL—4—[(4—CI—]LOROPHENYL)ME‘IHYL}—7 (MIETHYL
SULFONYL)-1,2,3- TR]HYDROCYCLOPENTA[Z 3-B]INDOL~3 YL}ACETIC
ACID [(+)-isomer of compound of Example 1}
' 150 to 200 mg of (+/-)-2-{5- acety1-4-[(4-chloropheny1)mcthyl]—7—
30 R (methylsulfonyl)-l 2 3-tnhydrocyclopenta[2 3-b}1ndol 3- yl}aceuc acid {example 1,
 step 8) dmsolved in 10 mL of hot EtOH was resolved using normal phase preparatwe
_ Vcl'ural HPLC [ChiralPak AD column: 50 x 5 ¢, 20 u, mobile phase: hexane/2-
propanol/aceuc acid (70 30 0. 4) flow: 70-75 mL/mm, pressure 280-300 PSI UV,
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25 January 2005 WD 02/08186 PCT/ CA01/01069 1H NMR (acetone-d6) S 10.41
(1H, br s), 8.00 (111, d), 7.76 (1H, d), 3.68 (4H m,. 3.13 ﬁ& 00
3.00-2. 79VQMA818g , 2.62 (1H, dd), 2.23 (IH m. Step 6: (?CT)C Pothes 22007
5- br onp-'4- [ (4- chl or ophenyl ) net hyl ) - 7- (net hyl sul f onyl ) -
,2,3-trihydrocyclopental 2,3 -bJindol-3-yl } acetate ors 0 To-a sol ution of
3 70 g of the indole of Step 5 in. 30 L of DWF at -78C was added 790 ngy
~of a NaH. suspension (60%in oil). The resulting suspension was stirred for

- 10 mn at 8C? and treate th 2 36 4.10.
chl or obenzﬂﬁ %&gokggnﬁ%ﬂ@reg §f§)ﬁe%wo R Ogﬂlﬁgﬁpvg{%}%@q,éﬁwgﬂqﬁgp@é and
stirred ZQPIWQV@IdMaStGht&ntasﬂfelettstwlareaamtmmerrwm%% eeas quenched by the
addi ti on ofe -l L Qur a separatory
~ funnel con%eal glg%ggl&ﬁm@(% :E &25%&%@%{%%?@ Z&?ﬁ{ %Hh t he. organic
~ layer was Qﬁéﬂ@@‘ﬁmﬁwoyﬁﬁ?%mddﬁﬁé’é ®lxr anhydrous Na2804 and concentrat ed.
_ The crude #Antle€Cilel fomS23HpstRIOSES C, B0I0G] Hed.8oyNf 8 ashs cwpnehear ephy el'uting -

“with 10% wi shed in Et OAc/ hexanes to yield 4.33 g of
-~ the t|tle%@ﬁ%ﬁ%§§ﬂ’a"{]§%@§ olid. 1H NWR (acetone-d6) S 8.03 (1H, d),
7.74 (1H, d), 7.34 (2H, d),,6 95 (2H, d), 5.97 (1H, d), 5.86 (11-1, d),

'3.66 (I1H, m, 357(3H s), 3.14 (-WS%HH M, 2.951-2.75 (2H, m),
2.67 (1H, 45 (1H, dd), 2.28 20 Step 7: (+/-)-Methyl = .

d
2 { 5-acetyl) %H P(M:EWMFWDMPHEM)MFWG@MHYLSULPONYL

, 3- W | |
ot -5°0% o R PEELIpRUICIS 8 ?@39351%%‘!%“?%?1&@!@@5‘5%’Rﬁ&-ﬁeﬁe%osu&onm
of 1-et hoﬁ&PWPuWPBﬁKWPIﬁd] The resultl ng mxture was degassed . by =

“bubbl i ng N2 t hrough Imosg@;b%&@p I826§%\é%r%q0%46%‘%éphé[ Qeﬁlgﬁ@@ %eO; | ask:

-38 25
\IQISZ( dba) 3, m?é}ﬁsr‘r’zi[ ﬁ%’ﬁ]ﬂfgﬁénvgf‘% Pﬁ’ﬂtabz &bdindey-3 ‘El\}lac%tmctdfﬁeeﬂmmexlt,ur e was
soni cat ed stepr8)Idissolved The0 galt afmmtommmsmed M’hﬁ‘dhﬂal‘f;l’ia%@ﬁi?e%ﬂrah‘i}eo the

15 chiral HPLC [ChlralPak AD column: 50 x 5 cm, 20 p; mobile phase hexane/2-
propanol/acetic acid (70:30:0.4); flow: 70-75 mIJmm pressure 280-300 PST, U. V.
265 nm]}. Retention times of the two enantlomers were 38 min and 58 mm The title |
compound was obtain as the more polar enantiomer with 96.7% ee. Th1s enantlomer
© was reCIystthzed with 80% 2-propanol/hexanes to increase the ee.

- - 20 - e&=96.7%; Retention time = 15.3 min [ChiralPak AD column: 250 x 4.6 mm, -
- hexane/Z-propanol/acetxc acid (75:25:0.1)]; [e)p21'= -10.9° (¢ 0. 45, MeOH).

- Anal. Calcd for C23H22C‘1NOSS C 60.06; H, 4.82; N, 305 S, 6.97. Found C
+ 59.96; H,481N3018722 Mp2195°C '

25 L EXAMPLESA

Alternahve method for the preparatlon of compound of Example 3 o :
A. ' Resolunon of (+)-2—[5 Bromo-7—(methylsulf011y1) 1 2 3~t11hydro—

cycIopenta[Z 3—b]1ndol~ -ylacetic acid
; A suspension of 300 mg of (+/—) 2—[5~bromo 7 (methylsu]fonyl) 1 2, 3-
o '.30 - ,tuhydrocyclopenta[2 3-b]1ndol -3-ylJacetic acid (example 1, step 4) and 138 mg of |
' R)-(+)-1- (naphthyl)ethylamme in 15 mal of 2~propanol and 5 mi of acetone was
_ dmsolved by heating to reﬂux The solvents were then removed under reduced
‘pressure and the residuc was recrystallized in a 1:1 mixture of 2-propanol/acetone (7 -
‘mi). After filtration, the whité solid salt obtained was suspended in 5 ml methanol
35 -~ and treated with 3N HC} until pH 1. The precipitate was f11tered and air dned to y1e1d
o , 40 - _




reaction flask and heated to 90C for 30 mn. After allowi ng the reaction to
cool to roomtenperature, 4 nL of a IN HO solution was added iﬂaﬁ%?yzoos
reaction \i’b"i‘@?sﬁﬁd 5 allowed to stir until TLC anal ysis indij.cat

consunpt i on e vinyl ether adduct. The reaction m xt &&/GRMOMP yt ed
with water, extracted with isopropyl acetate, dried over anhydrous Na2SO4
‘and concentrated. The resulting material was further purified by flash

chr omat ography eluting with 20% acetone.in toluene to provide 2.7 g of the

" title ketone as a white solid. 10 1HNVR (CDC13) S 8.19 (1H, s), 7.74(1H,

s), 7.16 (Z8imghf, thﬁuﬂécl(a&tﬂomél) R&er&ﬁm(tizﬁés of tHY tweeritibhisrs Were 6 &ﬂn (1H,

.gd§35 (23H %‘%—F %r#g [éﬁ%%}v e@ﬁD ga} / -propanol)/acenc acu:l((%_| :25:0.2)]." The 50- (1H
(# ) -2 {SHﬂé@Wp@md[Wammwmhwb pnhr brydrkiothef WRth075 6. f DR Ipkockdurd, 3- 15

t nhydr ocye{vgpgegggtggt(,?c,@lh%o%v?c J’%?‘S‘%f{’ﬁh (‘gugg%The title conpound was

prepare f.orom the es Tor di ng to procedure of Step
3, el & 1 78%; Retsntion Grgwns. %@hncﬂChllﬂPNNRHaﬁmnnﬁsmﬁ)i 6Snid) hgGane/RH, br
5, 810 (pmpancw)acenwidmmsmz)], za@u:zmaé%-o_@ Méo@H d), 548 (2H ),
379(1H€) 312%{{ 3.05 (1.H

d), 2.38(1 mfoceﬂuxfg@@m%gdm@f@M(mcﬁn&mfolmmmmg 177. 3,

m, 255( 1H,

158. 0, 142thé abdvkl(:+3 enab@émber inkdd 6f th: Idcebnate 126. 6,

125. 5, 124. 748.9, 43.2, 40.5, 40.3, 3 O%de%&ljobéa(&wu) M z
460. 5, 458é’§an?ﬁ\ﬁ§q)+ 25 EXAMPLE 2 (+)-2- { 5-ACETVYL-4-[

(4- CHL]@?CPHENYL) METHYL] -7-( METHYL- SULFONYL)-1., 2, 3- TR '
I'YDROCYCLCPENTA[Z 3- B] I NDOL3- YL} Al I4D [(+)-| somer of corrpound of
Exanple 1] 150 to 200 ng of (+/-)- t'yl - 4- [ (4- chl or ophenyl ) net hyl ] - 7-

30 (nmethylsulfonyl)-1,2,3-tri hydrocycl opent a[ 2,3 b]indol-3-yl}acetic acid
(exanple 1, step 8) d| SSO|@Qd/I n 10 hot EtO—| was resol ved usi ng
.normal phase preparative ch|$ I [ v

" nobi | e -.phase: hexane/ 2- pr o;@nol ¢ '. O 30 0. 4) flow 70-75
L/ mn; pressure: 280-300 PSI; | 02/ 0§16 PCT/ CA01/ 01069 2005 _
265 nnm . ‘Retention tinmes of thet engnt i s were 38 nmin and 58 nmin. The
title conmpound was obtain as t he antionmer with 98%ee. ee =
1 98% Retention time = 12.1 min Chl_QalﬂPak

(+)-2-{4-{(4-CHLOROPHEN YL)METHYL]-5- (HY.DROXYETHYL)-? (ME.THYL—
15 SULFONYL)-12 3-TR]HYDROCYCLOPENTA[2 3—B]INDOL—3-YL}ACETIC |
 ACID (DIASTEREOMER A) .

| Step 1. Reduction of ketone : R '
| Tn a dry flask was placcd 350 mg of ( )-2- {5—accty1—4 [(4~chloro- —'
20 - phenyl)methyl]-? -(methylsulfonyl)-1 2 3~tnhydrocyclopenta[2 3—b]1ndol—3-y1}aceuc
. acid (example 3; ee = 99%) along with 30 ml of MeOH. To this stirred solution was
added NaBHY portion-wise (ca. SOmg/pomon) in 10-15 min intervals until the. '

consumpuon of ketone was noted by TLC analysis. At this time the Teaction mlxture
was poured into a separatory funnel containing 100 mL of a saturated. aqueous NH4€1

- 25 solution/10 mL of a IN HCI solution and 100 mL of EtOAc The Iayers were -

. separated and the aqueous layer was extracted with EtOAc, the combined organic :
~ layers were dried over anhydrous NazSO4 and concentrated The resultmcr material -

© was punﬁed by chlral HPLC as follows:

30  Step 2. Chiral puriﬁcation
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hexane/ 2- propanol l acetic acid (75:25:0.1)]. Anal. Calcd for C23H22C NQSS
- C, 60.06; H 4.82; N, 3.05; S, 6.97." Found: C, 60.24; H 4.55 "ﬁ‘é
'S, 7.20. VEXANEAIBS 3 (-)-2-{ 5-ACETYL-4-[ (4- CHLOROPBENYL) I\/EPHYL(]AOIM%
- "'YLSULFONYL) - 10 1,2, 3-TRI | 1 YDROCYCLOPENTA[ 2, 3-B] I NDO . L3- YL} ACETI.C ACI D .
[(-)-isomer of corrpound of Exanple 1], 150 to 200 ng of (+/-)-2-{
- 5-acetyl-4-[(4- chi orophenyl) et hyl ]-7
(met hyl sul fonyl)-1,2,3-tri hydrocycl opental 2, 3-b]indol -3-yl }acetic acid
(example 1, step 8) 10 . of hot t .resolved in normnal
phase preparative f?sﬁgl e[%Yl?%ﬁWﬁﬁl?Mﬁlsﬁg 20 [t;
mobi | e phasifchot W&MMESQVWM%EPEQMU(@WHPLQ £Ch‘u}ammkﬂl0 75 :

Ll mn r e Q .the two
enant i orrg ?g&\f\ugreseo égq“n?%%éf ?i& qgjélgr%\éase JF%’@i%t wmp&c’%&tgﬁna I%ﬁbq) Pn as the
mor e pol arleWaff-7é mld/min; mressere738@300 PRL 7. Xnﬁﬁlmieﬂ{etmnmﬁﬁw lized
Wi th 8G9 2ty @RaBebisHR%ANASe BI niifl Ghe 33 gmhhqh%ﬂe 20mB6urd Ws Jb{%m@@ft}%m Ion

time =-15.3 i ral Pa D-col u ,
hexane/ 2- &@ﬂ%ﬁéﬁé&%ﬁ@&%ﬁﬂw 799%9dp 1)]: [a]D21 = -10.9 (c 0:45, MOH).

" Anal.. Cal ogt £ 99%CaSH2RG; MEEtiof tingd= 8 mir [C‘har@ﬁ’ak%D BoR@nn: 2508.4% - Found:

C, 59. 96; 2 Al t t

ret hod f or iy e prourthiacctic dig s M ban A e ARt e O on of ¢

(+)-2-[5- B/ M(emxwl@m%m- ;stsatfmd?az(m d), 6.90 (2H, d), 5.92 o

cycl opgnt g{lﬁl §) G;Vgili dﬁé’id(ﬁ%ﬁ 3(?[(13{ )Sﬁﬁggﬂﬁ'sﬁnz%(ﬁg % & om,
[-)-2- - 50 (

'E;rl hi/drogzy@)(@ (ﬂfﬁm)%%i}ﬂdel,ﬂcﬂﬂéfﬂdl exanple 1, step 4). and..
| 138trrg of @@Nm(aaaémba@@b t8;W3%3%t152{(ﬁrmn$ 13941&‘13313 9332 gzqmnswt ﬁnd 5 of(; "
-acet one | eating to reflux. | vents were then renove
~under re\é\ﬁ?gtﬁ 12585@& ]éﬁ& llﬁg?’?@"s@(ﬁpé Wad, 58&5%57&362z?étﬁn2ﬁ5a 1:1 mixture
O]l;t 2- prgpa\ﬂsl(lm&(el)wz%fs 4605(M911‘%-er filtration, the white ﬁol i dHé(ilI t . 'I:
obt ai ESECE] unti
pH 1. I1?’he preC| pI tat %@?W@é ng g%%@alirsg% @g{ (ij {Sgﬁd\ﬁ‘ %d% 02 25

- January 2005\7; BB520; RCI/SGAST. momP 212.4°C.

EXAMPLE 5 s
- 2—{4—[(4—CHLOROPI-]ENYL)METHYL] 5- (HYDROXYETHYL)-7 (MBTHYL
20 SULFONYL)-1,2 3—TRIHYDROCYCLOPENTA[2 3-B]INDOL—3 YL}ACETIC
ACID (DIASTEREOMER B)
: ~ The material from Examplc 4, Stcp 1 (150 to 200 rog, ee = 99%)
‘dlssolved in 10 mL of hot EtOI—I was resolved in normal phase preparative chiral
. - HPLC [ChiralPak AD column: 50 x 5 cm, 20 y; mobile phase hexane/2-
25 . propanol/acetic ac1d (80:20:0. 4), flow: 70-75 m]'_.!nnn pressure: 280-300 PSI; U V..
' - 245 nm]. Retention times of the two diastereoisomers were 33 Inin and 51 aoin. The
title compound was obtain as the more polar diastereoisomer w1th >95% de.
ee= 99%; de > 95%; Retention time = 7.9 mm [Ch1ralPak AD column 250 X 4 6
S mmi; hexanch-propanollaceﬂc acid (75:25:0. 2)} o
30 IHNMR (acetone-dg) 6 7.95 (1H, d), 7.83 (14, d) 7.32 (2H, d), 6.90 (2H d), 6.00
o (1H, d), 5.57 (1H, d), 5.20 (IH q) 3.59 (1H, m) 3. 07 (H, s), 3.01 (1H, m), 2.82 (2H
‘m), 2.65 (1H, d, 245—225 (2H, m) 145 (BH, d) MS ( APCI) m/z4626 4605 (M
H)-.

. R
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" mnintervals until the consunption of

78 ng of the title enantionmer. Retention times of the two enantioners were
6.5 mn and 8.2 mn [Chiral Pak AD col um, hexane/2- propanol | acgty.guaffidbs
(75: 25: Oy das E ti.tl e conpound was obtaln as the nore t/a gtloner
with 90% ee Qil I'S procedure was repeated to obtain the a é%‘ﬁ@ nd with
a 99% ee. 5 ee’' = 99% Retention tine 8.2 mn [Chlral Pak AD colum: 250 x
4.6 mm hexane/2 propanol / acetic acid (75 25:0.2)]; [a]D21 = +11.0 (c 0.5,
McOH). B. The procedure described in Exanple 1, steps 5-8 was foll owed
~using the above (+) enantiomer instead of the racemate to provide the
conmpound of Exanple 3. 10 EXAMPLEEXAMFPLE®# Cl

(+)-2-{4-[ (4- CHLOROPHENYL) gTI—D{L] 5- (HYDROXYETHYL) - 7- ( METHYL- 15
‘SULFONYL) - 1, 2, 3- TRI HYDROCY B] INDOI (8- YL} ACETIC  ACID

(DI ASTEREOMER A) Step |. Rectgctl En aF R oRe I a dry flask was placed 350
ng of (.)-2-{5-acetyl-4-[(4-chlc OH , .
phenyl ) net hyl ]-7-(methyl sui fonyl )YI, 2, d-tri hydrocycl opénta[ 2, 3- b] i ndol - 3-yi

}acetic acid (exanple 3; ee = 99%

stirred solution was added NaBH4 port i on- 50ny/ porii on) in 10-15

et orfé was noted by. TLC anal ysi s.
At this time the reaction nixture was fdured into a separatory funnel

. cont ai ni ngHARD-{H(2-DICIHIOR OPEENYLMEEH NG BROMOULIMRTESTIL of a IN HO

Tayer vas TEALY Nt TREGRROCKCRY BTl PE@\ﬁ?{?ﬁt m&m:aﬁzzs
over ahhyd¥ds Na2SO4 and concentrated. The resulting material was
o 02! 83182y2§“5;ﬁhé‘??"%@ﬂ“%%ﬁ?%%éﬁeﬁb 43R Tokep Rl ous
mhxt ure ofl04megHanathyi SEobinsrp-7-{methytsulforyl)-A 3 3- Eﬂﬂdrwslc’pwn{ﬂxﬁebﬂ i n nor ga: 7
" phase: ' h ggﬂ?ﬁié‘j%ﬁ?ﬁﬁf o a%ﬁjmd A 9‘%@"%@* in
pressure: 0 DRER ﬁ%?&'ﬁ’i‘ltﬁlsﬁ]e%%‘;f % pgity).
- HNMR (acetone-dg) & 8. 05 (IH, d), 7.73 (1H, d), 7.58 (1H, d), 7.24 (1H, dd), 6.28
- (K, d), 5.91 (1H, d), 5.85 (1H, d), 3.73 (1H, m), 3.55 (3H, 3), 3. 15 (3H, 5),3.01 (H,
~ m), 2.95-2.75 (2H, m), 2.68 (1H, dd), 2.49 (1H, dd), 2. 30 (1H, m).
The title compound was prepared from 50 mg of the above methyl
ester accordmg to the pmcedure described in example 1,step 3, to yleld 34 mgofa -
Y5 white solid (>95% purity). '
' TH NMR (acetone-dg) & 10.73 (1H, br s) 8.05 (1H, d) 7 73 (IH d), 7 57 (lH, d)
7.23 (1H, dd), 6.28 (1H, d), 5.91 (2H, ), 3.71 (1H, m), 3.15 (3H, 8), 3.02 (1A, m)
© 2.95-2.75 (2H, m), 2.68 (LI-I dd), 2.47 (1H, dd), 2.34 (1H, m) MS (-APCI) m/z
532.3,530.1, 5279(M— |
20

(#)-2- {4—[(4~CHLOROPI—DENYL)METHYL]~7—(1\/IETHYISULFONYL) 5- V]NYI.
1,2 3-TR]HY'DROCYCLOPENTA[ ,3-B]INDOL-3-YL}ACETIC ACID
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5 two diastereoisoners were 33 mn and 51 mn. The title conpound was -
obtain as the |ess polar diastereoisomer with > 99%de. ee =:,39%% .06 095
99% Ret eWPi03M8K86me = 6.0 nmin [Chiral Pak AD col unm: 250 x PETECAUIIN069
hexanel 2- propanel /acetic acid (75:25:0.2)]; [cc]D21= +7.6 (c 1.0, MOH).
1H NMR (acetone-d6) 8 7.95 (1H, d), 7.83 (1H, d, 7.32(21-L d), 6.90 (2H,
d), 5.92 10 (1H, d), 5.65 (1H d), 5.19 (1H, q), 3.60 (1H m, 3.07 (3H,
s), 199 (1H, m, 2.83 (2H, , 2.65 (1H, dd), 2.39 (1H, m, 231(1H nm,

1335253132{25)3 éﬁmﬁ%ﬁ%%%@@ﬁ“@zﬂ%@ﬁf@%? 12 g T 45 0,

39.1, 36.5

omo-4j(4gchlorgplsnyl)methyll<pGnythyisulidng)- 8,2, 46y drot elopdaa- 15

/é_nal SQCZ;CCIZBOEJ ﬁﬂ%m@ex&lglé% 3,88 6 eng1 B8 B iy Dfioniridpfi 94@”“_‘?':
2-{4-[ (4- RERERR lﬁﬁmqieaﬂem@mmamom@m Fhisvpaedal was =

. SULFONYD) - Iis&d @ithéh ‘dﬁ!ﬁmﬁh{r AiRe ﬁexSkieyDO_ 3-YL}ACETIC ACI D

(DI ASTEREQOVER B) The i al 0 St ep 150 to 200 ng, ee =
999 dissolved in 16!:%“%%’ @WR&’E’ 3’6?19%‘1?810 {BF ARgve stk

pr epar at i vé&sighigeatding i e pﬁdaﬂdlab BedcribBd ircataniple 505té§p 5, t6 el 6.5 n?@ﬂd e
phase: hex:éaﬁ,ﬁgss’ztﬁl ?@ cetlc aC| d (80:20:0.4); flow 70-75 mi/nin;

ressure: Retention tinmes of the two
gl ast er eoi SW%P@H ﬁoéggﬁ@ Trigery - S5 L, 8, 13 218D GBS 2HRd),Gbtzi n as

2H, Mz 4 > 95%
(Ret en{nl on {ﬁé&i‘%l%éﬁ B> @r@gﬁkw&l@%m){z@, Oﬂ?@(eH,mh Mi®xane/ 2
pr opanol | aé’e‘bP@Dacfﬂdlﬁﬁﬂ54QB0a\/I}NjI{4)+30 1H NMR (acetone-d6) S 7.95 . (1H, d)i.
7.83 (111, d), 7.32 (21-L.d), 6.90 (2H, d), 6.00 (1H, d) 5.57 (1H, - d)

" the note pqua,rdd;l@gpem SOIp 1H“é)h5 83 6‘52%83? “ﬁl)gg’ﬁjcgfgﬁﬁ)agi 45-2.25

‘ '\"

520 (1H, q), 3.59 (14 ni), 3.07 (3H s), 3.01 (1H, m, 2.82 (2H M.. 25

January 2005 WO 02/08186 PCT/ CAOL/EMAMPUEBGMPLE 6 (+/-)- 2 { 4-
[ (2, 4- DI CHLORCPHENYL) I\/ETHYLb F B ROVD- 72 ( METHYL-
SULFO\IYL) 1,2, 3 TRI HYDROCYCLCOR A2, 3-8 DO_ Q- YL} ACE I fC ACI D

(+/-)-2—{4 [(4—CI-]LOROPHENYL)METHYL]—5 CYCLOPROPYL’]—(NIETHYL
SULFONYL)-1,2,3- 'IRIHYDROCYCLOPENTA[Z 3 B]INDOL—3 YL}ACETIC
AC]D . . .

_ To a round bottom flask contaJmng 27. 6 mg of the methyl 2~{4 [(4—
20 - chlorophenyl)methyl}- -(methylsulfonyl) -5-vinyl-1,2 B—mhydrocyclopenta[z 3-b]- ‘
- indol-3-yl }acetate (preapred in example 7) and 2 mL of THF cooled to 0°C was added |
o ~ several mg of Pd(OAc)z and 4mL of an etheral solution of CH2N? and allowed to stir. |
at this temperature Additional poruons of Pd(OAc)2 and CH2N?, were added to the
reaction mixture until 1H NMR| analys1s of an aliquot of the reaction mixture revealcd
25 . the absence of vinylic hydtogens. The reactlon mixture was filtered through a pad of
silica gel and concentrated to furnish the methyl ester of the title compound. =
IH NMR (acetone-dg) & 8. 00 (1H, 5}, 7.34 (3H m), 6.92 (2H, d), 6.04 (1H, d), 5.93
C(1H, d) 3.54 (4H, m), 3.05 (3H, s) 2.96 (14, m), 2.81 (2H, m), 2. 65 (IH dd), 2. 43 -
-oan dd), 2.25 (1H; m), 2.06 (1H, m), 0.95-0. 70 (4I—I m) MS (+APCI) m/z 495 8,
30 4938 (M+Nay+.-
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Fol  owi ng the coupling procedure described in exanple 1, step 6, using 104
nmg of nethyl 2-[5-brono-7-(nethylsulfonyl)-1,2,3-tri hydrocyclomgn’g,a{a%,;ﬁyob]

i ndol - 3- wd ewRiwt e (exanple 1, step 5) and 50 pL of 2, 4- yl
chloride gave 50 ng of the nethyl ester of the title codﬁéﬂkgma%ggzv\hlt

solid (>95% purity). 10 111 NVR (acetone-d6) S 8.05 (111n d, 7.73 (111,
d), 7.58 (111, d), 7.24 (IH dd), 6.28 (111, d), 5.91 (IH, d), 5.85 (111,
d), 3.73 (111, m, 3.55 (311, s), 3.15 (311, s), 3.01 (111, ), 2.95-2.75
© (211, m, 2.68 (111, dd), 2.49 (IH, dd), 2.30 (111; m. The title conpound
was prepared from SG“hergithfcotdpeumbwepnepﬁfe&Erom&z B oﬁ@wﬂdﬂvélmdtl@lt he

_ELFFS"?LSE;%?%% bRt 1Ny AR e desoBhEP el ST S e oS (U1

7.73 qﬁ tegpoil. 7 57 (111, d), 7.23 (111, dd), 6.28 (111, d), 5.91 (92K

?)1 113 75)( apeﬁn&—ﬁﬁl@l@-ﬁ']gl)}l b3s92. Qlls\%rl s}ﬂ)753 iﬂi’ﬁlj?%g%(%ﬁlc?go ) 2-23?9 |

(M H- §' gﬁqKH( dh 529’4 (IH) d), 3.58 (4ﬁ m), 3”?)5 (3H, SS 299 (1 m) 2.83 (2H m), '
411 s mLWW@WEEmﬂ (Zﬁ ﬁbvﬁgﬁéﬁ% Egé)}(?c i%:lb 43 9%@%6 25

4

=1, 2, 3- TRUl W@Q%l\%% B] I NDCL

January 2005 " P 069 Using the method described in exarrpl e 1, step
7, 112 nmg of nethyl 2-

5-brono-4-[ (4-chl or ophenyl ) met hyl ]EWI sul fonyl)-1,2, 3-tri hydr ocy'cl 'op'e
nta- [2,3-Db]indol-3-yl }acetate (éexanp , step 6) and 128 L of vinyl '
tributyltin gave 94 my of U ZSter ofothetltle corrpound as a
yellow solid. This materi al hout further purification in the
next step. The title corrpou@ S mg of the above nethyl
ester according to the procedur es Nbed in e le 1, step 3, to yield
16.5 ng of a colorless oil ) puriyy) NVR (acetone d6) 810.68 (1H,
br s), 7.98 (1H s), 7.55 (1H, \7.35 7.12 .10 (1H, dd), 6.99
| (2H,.‘ B, 5,74 (1K ), 5.63 (1R 5. 66 &l 5.31(1H d), 3.64 (1K
- 2 (3H, s), 3.10-2.75 (3H*" 265(1H M, 2.50-2.25 (2H, n). MS
- (+APCI ) - nfa- )%&-Q4-@moaqﬂmmMmfrﬁLﬁmmmmomm 5-(2-
. THIENYL)-1,2,3- -TRIHYDROCYCLOPENTA(2, 3-B]INDOL~3—YL}ACETTC ACID
: - Using the method described in example 1, step 7, 500 mg of methyl 2-
| {5-bromo-4- [(4-chloropheny1)methyl] -7-(methylsulfonyl)-1,2 ,3-trihydrocyclopenta-
15 °  [2,3-b]indol-3-yl }acetate (example 1, step 6) and 600 L of 2-thiophenyl mbutyltln
gave 480 mg of the methyl ester of the title compound as a faint yellow 011. This
- aterial was used without further purification in-the next step. = |
| - IH NMR (CDClI3} 6 8.09 (1H, 5), 7.52 (1H, s), 7.28 (1H, d), 7.07 (2H, d), 6.91 (1H,
j '." .. m), 6.71 (1H, m), 6.35 (2H, d), 5.03 (1H, d), 4.96 (1H, d), 3. 61 (3H,s) 349 (14, m),.
207 3.07(3H, s) 3.05-2.70 (3H, m), 2.51 (1H, dd), 2.39 (1H, dd), 2.25 (1H, m).
o - The title compound was prepared from 480 mg of the above methyl
" ester accordmg to the procedure described in example 1, step 3, to yield 450 mg of a
~ white foam. _ : :
'1H NMR of the sodium salt (dmso-dg) 8 8.00 (1H, d), 7.59 (1H; dd), 731 (1H,d),
25 - 7.18(2H, d), 7.04 (1, dd), 6.94 (1H, m), 6.37 (2H, d), 5.26 (1H, d), 5.‘04 (1H, d),
- 342 (1H, m), 3.20 (3H, s), 2.88 (1H, m), 2.78 (1H, m), 2.62 (1H, m), 2.25-2.05 (2H,
m), 1.92 (IH?'dd)._ MS (-APCI) m/z 500.3, 498.2 (M-H)-.

L as.




- (2H, m, 2.65 (1H, dd), 243(1,

(+l-)-2- { 4- [(4 CHLCRCPHENYL) NETHYL] S- CYCLOPROPYI s7- (METHYL S :
ULFONYL) - 3- TRI HYDROCYCLOPENTA| 2, 3- B] ANDOL- 3- YL}ACETIC ACI D sTan@korng
bottomfl"‘égR "Bd#ft ai ning 27.6 ng of the methyl 2-f4-[(4- 2@CT/CA01/01069
chl orophenyl ) met hyl ] - 7- (et hyl sul fonyl') - 5-vinyl--1,2,3-tri hydrocycl openta[ 2 ~
,3-11] indol -3-yl}acetate (preapred in exanple 7) and 2 mL of THE cool ed to
OC was added several ng of Pd(QAc) 2 and 4nL of an etheral sol ution of
Cl U2N2 and allowed to stir at this tenperature. Additional portions of
Pd(OAc) 2 and CH2N2 were added to thRganPegtpon m xture until 1H NWR
anal ysis of an aliquot of theyeaction mxture revealed . 25 : the absence
of vinyli.c hydrogens. The reackj.on m xture was filtered through a pad of..
silica gel and concentrat edO% ur ni sh /e | ester of the title
compound. 1H. NM R (acetone- d,g : 7.34 (3H, m, 6.92 (2H, d),
6.04 (1H, d), 5.93 (1H, d),0 i 5(3H, 's), 2.96 (1H, m, 2.81
le 25(1 4938(I\/HrNa)+ -44 25 - -
January 2005 WD 02/08186 PCT/ CA01/ 01069 T l;; tl e conpound was prepared

from42 ng of the above nethyl ester accCo § to the procedure described
in exanple 1, step 3, toyield34ngofa 6r1ss oil. 1H NVR =

'eagg ?QZ - DFYLE 13+-08-CBLHOROPHBNGE)( 1H;, m), 2.83
(acet qﬂg)gé%&ggéﬁ%%%g &ﬁlYl—i %)@733(3H %9‘692 (2H, d),

(2H : Hzad)REmm@ezmcoEENmp 323]@1%@% m}Aéﬂfﬁ:ﬁcﬁQ (4H o
%H+APCI) mz 477.2, 474.9 (MNH4) +. EXAMPLE 9 _
(4-

L OROPHENYL) METHYL] - 7- ( METHYLSULFONYL) - 5- (2-- - _'
THI ENYL) Biep, B{FRARNDROSYI)OHBNFIMi2eByBihBOL- 3=YL} ACETI C ACID Using the ...

ge;?g?ngezcrl(gegh: gr’l?[;ﬁagr?\‘h rret‘ﬁ?i)tf? g#%@ﬁ@%uﬂ ;’1 hfeéHg‘W‘?lder ocyclnop

enta- 15 X &%ﬂm%d%ﬂ@etyxl}s@lteé@ all!fb4 ‘bmqﬂl‘éaQHSQprreﬁa)ddamdnﬁﬂ)ﬁndﬂls of

t further

2-thi ophemdmfrorsyﬁﬁiéfi)&mﬁ Siva pAld BB 8 A IRl YGhe Rhrclnll® e

Thi s

- |
;8???. catl on’ n’%ﬁe"n Xt 82’{3%1:' aﬁfﬁ%ﬁﬁéﬁéﬁfu@%ﬂ%@wﬁm@swwa difpd (| H, s).,.

.28 ((1H, an) the préduct Rk ex:l:)actﬁ With EIQAL. The organic layer was washed with water,
brine and dried over anhydrous Na2SO04. The organic phase was concentrated to |

_ dryness and the crude solid was recrystallized from 90% EtOAc in hexanes to give
- 126.2 g of the title compound as a white solid. - ‘
15 1HNMR (CDC13) 7. 53 (ZH d) 6.69 (ZH d), 4. 12 (2H, br s) 2.64 (6H s)

Step 2: [(4—Am1no-3-1odopheny1)su1f0nyl]dlmethylamme .
Using the method described in example 1, step 1, starting with 6.1gof |
| ' [(4-am1nophenyl)su1fonyl]chmethylamme, 4 2 g of the title c0mpound was obtamed as - E }
20 abrownsolid. SR
' 1HNMR (CDCI3) 8 8 01 (II—I, d) 7.51 (IH, dd) 6.75 (lH d) 4 58 (2H br s), 2. 66 ;
+ (6H, 5).

- Step 3: (+/—)-Ethyl 2-{7- {(dmethylammo)su}fonyl] 1 2 3—tnhydrocyclopenta[2 3—b]—
.25  indol-3 -yl}acetate 7 :

OEt




m, 6.71 (1H, m, 6.35 (2H, d), 5.03 (1H, d), 4.96 (1H, d), 3.61 (3H a),
3.49 (1H, m, . 20 3.07 (3H, s), 3.05-2.70 (3H, m, 2.51 (1H, 2 A5
(I'H, dd) w@o2bsifdH, m. The title conpound was prepared fr%@ A%%%gof t he
above nmethyl- ester according to the procedure described in

step 3, to yield 450 ng of a white foam 1H NWR of the sodlumsalt
(dmso-d6) 8 8.00 (1H, d), 7.59 (1H dd), 7.31 (1H, d), 25 7.18 (2H, d),
7.04 (1H, dd), 6.94 (1H, m, 6.37 (2H, d), 5.26 (11L d), 5.04 (1H d),

3,42 (11L m, 320(3H s) 2.88 (11L m), 2.78 (1H, m, 2.62 (1H, m,

2.25-2.05 (2H, m), 1T qppmu@)ndm 1emljrom:’z469@fa(4-amﬂaoz-1@%ﬁ) -45

- \7/\(3 D?%/{B'(I)'HYLAIH Ww) é%d‘ gﬁL ! “_‘]’%qu%{%ﬂ% RyeBpeishckial

6.75 (1H, 5%
'.7[(d;§re”ti}§ﬁl&§a)&ﬁ? ‘13 tri hydroc cIo enta2 :
Qb Stane- 0y 5 1055 TS, b o) 06 AH ) PSS @ m) s (2H, d),

METHYL] - 1,% £ insexamplepi step- X1tp Kiek1.¢1 40P VSUEp 1:

[ (4- Am nopﬂmhiyl)sulfonyl]dl rrethyl am ne To a solution of 40.2 g of

Sl s ek g4 A (00150 9y B8 02Ol SRR oL anc

period of BLh(ZHAg.et6% O un) Ri%sH2.65 (SHian) T (oFy s}l & BN Er, k) 3.2% (EE1.0r gani ¢

sol vent way & aqueous NH4Cl was added "and the product
was extract ed @Hﬁ E%%ﬁg)ﬁ@orgam C Iayer was washed with water, brine

and dried over anhydrous Na2SO4. The organl c phase was concentrat ed to

d Sl 4t % h to
gIXQQSS > “doq"é fhﬁ%mou% ARSI RT ) 6
7.53 Y R0 PE%@ 3&911161?:1 Iy} @mcamd s) 2.64 (6M, 's). Step 2:

[ (4-- Am no-3 i . odop ey ﬁﬁlthétﬂcﬁwhdsdhﬁaiﬂﬂ)éxaﬂpﬁq Wt abhend@thoddescri bed

I t
I[?4eg?nnﬁop n?%%@l#j r{§$?’ ﬁgﬁ@ﬂn&ﬁ%{aﬂ’?% gavg they etheester of hedigepound was
obt ai ned &empound, MMWMydﬂgflyzéNdao@%&b&m)s ple Dﬂste(plﬁzo 511};1% iocﬁﬁg Q,{i.H {dd)
15 66 : (6H, s Step 3 +/-)-Eth
sgite

7.12 (2H, d) 5.59 (1H, d), 5.49 (1H, d), 3.64 (1H, m) 2.97 (1H, m), 2.90-2.70 (3I-I
m), 2.61 (6H_ s), 2.45 (1H, dd), 2.30 (1H, m). MS (-APCI) m/z 445.4 (M-H)-.

20

: (+/-)—2-{5 BROMO~4 [(4—Cﬁ0ROPHENYL)METHYL]-7-FLUORO-1 2, 3—
| ,TRIHYDROCYCLOPEN’I‘A[E,3-B]]I‘IDOL~3—YL}ACETIC AC]D -
Step 1: (+/—) 2—(7‘ﬂu0ro-1 2 3—tnhydrocyclopenta[2 3 b]mdol-3-y1)acet1c a01d
a5

The ethyl ester of the title compound was ﬁrepared from 10.00 .g of 4- .
‘fluoro-2-iodophenylamine and 6.57 g of ethyl 2—(2—0xocyclopenty1)acetate according
to example 1, step 2, to yield 5.36 g of a yellow solid.

L47-




25 indol-3-yl } acetate OEt -46 WO 02/08186 25 January 2005 PCT/ CA01/.01069 -
The title conpound was prepared from3.46 g of [(4-am no-3-i0dgs jan 2005
phenyl ) suf¥PdR{PEI&i net hyl ami ne and 1.91 g of ethyl PCT/CADI01069°

2- (2- oxocycl opentyl )acetate according to the procedure described in

exanple 1, step,2, to yield 1.11 g of. a white solid 5 1H NVR (acet one-d6)

b 10.23 (1H, br s), 7.84 (1H, d), 7 58 (1H, 'd), 7.44 (1H, dd), 4.15 (2H,

q), 3.63 (1H, : 295265(5H , 2.61 (61L s), 2.21 (1H m, 1.22 (3H,

1), MBS (-AR

7 (D et hyﬁaﬁqnl‘ﬁ% % ?‘9”?6[%5%%%?‘ I OAADREOR G- 0, 678 (HgO)
tri hydro;:yéllldp(étﬂr, qD?SZQ]I-L@@QR%BSEMS}@E?M)CZQQ(QH}&D s (321 o, ?jt hod descrl bed
in exanpl e ste 0 e ester
4-chl o?gbenzyl brgm d%hejgl?én%mguﬁ Kot P@Q?Igﬁ ﬁﬁg gt‘?fttﬁ abQYSﬁBB’&ﬁﬁer whi ch
was -hydr ol peeedding ¢o exampletlostex atplyield 1.08tgegf arud@and elsehbiIRaxpbretn dihe

“title conp t i 5 NVR.(.acet one- d6) 810.78 (1H, br s)
790(1:I’2I ?ﬂé@%lraéﬁs %{1‘}&9 &l Q ‘%P %l? t§ 12(2H 5.59 (1H, d),

549 (11- 1 tofliﬂﬁ QUQH Brsy 9 (lfébsl;@)f?-ﬂo(lamd) Ti4)(1H2. 61"~ (6H,
2] : C
By UL T b PR e

TRTHYDROCY 2, 3- B] I NDC]_ 3- YL} ACETI C ACI D Step 1: (+1)
2-(7-fluoro-1, 2, 3- trlhydrocyclopenta[Z 3-b]indol -3-yl)acetic acid 25 H The

et hyl te und are from 10,00 of 4
" fluor oﬁ)z i %t&g gp@ E?‘r% "IJ%O g}z’gu‘%?‘l\gj%?g ?ﬁycg) (”Ztabx%‘égﬂ@%l%é‘ﬁﬂ%eﬂ&c etate
accordi ng aCtI@ example 1, step 2, to yield 5.36 g of a yellow solid. -47 25.
January 2005. ' ' L

_ Using the method described in example 1, step 4 starting W1th 22gof
7 the acid of Step 2 (>90% punty) 2.13 gof the title compound was obtained as a crude
15  and unstable brown solid. This matenal was used without further punﬁcatlon n the
next step.
Y NMR (acetone-dg) § 10.77 (lH br s) 9. 84 (1H, br s) 7.09: (2H m) 3.60 (1H m)

2.95-2.65 (4H m), 2.56 (lH dd) 19 (1H m).

20 | Step 4: (+/9)- 2- {5 Bromo 4—[(4—chloropheny1)methyl]-7-ﬂuoro-1 2,3~ tnhydrocyclo—
penta[2,3-blindol-3-yl}acetic acid | S
- Esterification of 2. 13 g of the prevmus ac1d W1th d1azomethane |
- followed by alkylation with 1.7 g of 4-chlorobenzyl bromide according to the methods
‘ described in example 1, steps 5 & 6, gave the methyl ester of the title compound., _
25 which was hydrolyzed using example 1, step 3. 235gof the tltle compound was .
 obtained as a brown solid. : '
1H NMR: (acetone—ds) § 10 70 (1H, br s), 731 (2H d), 7.18 (1H, 4d), 7 06 (1H, d),
- 692 (2H, d), 5.90 (1H, d), 5.74 (1H, d), 3. 61 (1H, m), 3.00-2.70 (3H, m), 2. 65 (lH
- 1dd), 239 (IH dd) 2.26 (lH m) MS (—APCI) m/z 436. 3, 434 5 (M- H)- '
30
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~of the ac
- obt ai ned,

WD 02/ 08186 PCT/ CA01/ 01069 1H NMR (acetone-d6) S 9.76 (1H, br.s), 7.34 (1H
dd), 7.03 (1H d), 6.78 (1H td), 4.14 (2H q), 3.57 (1H m, 2 8as

(5H M, RolPusidd ™. 1.22 (3H, t). The-title corrpound ég&)aarlg rom
1.24 g of the above ethyl ester according to exanple 1, é[g 1 yield
1.08 g of a crude and unstable waxy brown oil that was used such as in the
-~ next step (>90% purity). 1H NWMR (acetone-d6) 8 10.90 (1H, br s), 9.77 (1H,
br s), 7.34 (1H, dd), 7.04 (1H, dd), 6.79 (1H td), 3.56 (1H, m,
2.90-2.50 (5H m, 2.16 (1H mM. M5 (-APCl) mlz 232.2 (MM. 10 Step 3:
(+/-)-2-(5-Brono-7-fl uoro-1, 2, 3-tr EXp&dBLEdPopent a[ 2, 3- b] i ndol . - 3-yi) acetic
aci d Usi ng( ?mﬁtwdm rchf:@mpmmgmﬂrmf%]eﬁpﬂwﬁé”wg with 2.2.9

0% purit e title Ednpound was
ﬁé“lfﬁ% MQETTGrm@Dr{ét)elﬁqnaﬁr ®fas used
‘W t hout fucmhpasumawfua‘mﬁl@wg in the next step. 1H NVR (acetone-d6), 610. 77

(1H erSleg gg)(l %ﬁn opg%s%oa'?éﬂ%zﬁ-bm b4 Hhorodiensiy> ©> (41

(+/ ) - 2- {SH:Bﬂ'QritﬂB%ﬂu{)(M} 2 BHdhpdibeyedpeniafd, hplinddl-3-yl)asaiclcid(eBampleidr ocycl o

T it h b IPA T b on B S e P APy Byl A of bensy
“broni de actdsiedi A§e seutiore wasednieikto rd@sd*tmpu@rmm@(m;mﬂ@vmugnebg go& 6 gave

t-he met hyl PSR : OQ‘ﬂhg Y, I
exanpl e )1/ mgéglgiecgtmw%aﬂéc&t he t% ﬁg V‘(’:%;32 oun h)f\méﬂh g%r%ﬁ as a rown

“sol i d:10H taggey] asgreptyalized with llgﬁCIMQIhq EIHdUQI)WﬁS'PXH!BCfedl 1, d),
7.06 (1H, with Et@AQZ The Brgadic, lager 9%@s (ekheddyith brirde} dﬁﬂa&iovet)anhﬁdxﬁﬂxs NQQSOE”) CI )
3. 00- 2. 70 - AP
‘niz 43 6. émz?é’gé af‘ﬁ?ﬁﬁh@%sﬂﬂq% s %ﬁnﬁéﬁp%&s Bodhahe By ot/ 01069
EXAMPLE 17E{Ode ®-¥icld SPOMR of-thé 44 CRARGRIEMYA VT kiMid. - RetEAtdoRGnds &, 3-

IR HYOROC RN s Bk T 1y A Th AR (chihtd 2008 coflnn, SOPOUN 0F

| Exanpl e 11 :
o 15  hexane/2-propanol/acetic acid (95: 5:0.1)]. The more polar enantiomer was in 98% ce.

: - ee = 98%; Retention time = 9.4 min [Ch;ralPak AD column: 250 x 4.6 mm, hexane/2-
o propanol/acetic acid (75:25:0.1)]; [_OL]Dzl =+39.2° (¢ 1.0, MeOH).

o _ - EXAMPLE 13
20 ()-2- {5—BROMO—4—[(4-C]E]LOROPHENYL)ME’I‘HYL]—7-PLUORO 1,2,3-
S TR]HYDROCYCLOPENTAD 3-B]JINDOL- 3-YL}ACETIC ACID [(—)-1somer of
compound of Example 11] ' -
To a solution of 1.58 g of (+/-)-2-{5-bromo-4- [(4—chlorophenyl)—
o méthyl]—7—ﬂuor0—1 2,3-trihydrocyclopenta{2,3-blindol-3-ylacetic acid (recovered from
- 25  the supernatants of the resolution of example 12) in 180 mlL of EtOH at 80°C; 530 uLl.
' of (R)- (+)—1 -(naphthyl) ethylamine was added The solution was cooled to room
temperature and stirred overni ight. 1.07 g of the salt recovered was recrystallized -
again with 120 ol of RtOHL. - After filiration, the white solid salt obtained was -

- neuntralized with INHC] and the product was extracted with EtOAc. The organic
30 layer was washed with brine, dried over anhydrous NapSO4 and concentrated. The

material was filtered over a pad of Si09 by eluting with EtOAc to yield 640 mg of the. |
- title enantiomer as a whité solid. Retention times of the two enaﬁnomcrs were 7.5
- min and 9.4 min [ChiralPak AD column, hexane/Z—propanoI/acetlc acid (95:5:0.1)].
The less polar enantiomer obtamed with >99% ee.

K . f49-




" brine,lo0driaetateover anhydrous Na2SO4 and concentrated. The material was

" acid (95:5:0.1)]. The less po

5 To a sol ution of 2.35 g of (+/-)-2-{5-brono-4-[(4-chlorophenyl)-
methyl]-7-fluoro-1,2,3-tri hydrocycl opent a[ 2, 3- b] i ndol - 3-yl }acetgsqaﬁﬁb,cbogs
(exanpl e WOU208186p 4) in 130 nL of EtOH. at 80C, 780 iL, ofPCT/CA01/01069
(S)-()'I-(naphthyl) ethylanine was added. The solution was cooled to room
tenperature and.stirred overnight. 1.7 g of the salt recovered was
recrystallized again with 200 nL of EtOH After filtration, the 10 white
solid salt obtained was neutralized with IN HC1 and the prodUct was

extracted tﬁgﬁ% L or ' washed rin dri d over
anhydr ous Naztg?)%JE an uogc%%(l:eentgr@'a%&of%%mrw;\ 0 4-b &y e&@'é‘i/ a pad
~of Si 02 byPEIPaRelngeti adid (Fx2»@.13lo yiel d 500 ng of the t|tIe enantiomer as a
~white solid. Retention tinmes of both enantioners were respectlvely 7.5 mn .
~and 9.4 nmin [Chiral Pak AD columm, 15 hexane/2-propanol/acetic acid. -
(95:5:0.1)]. The nore pol ar enanti SFAMEBE §4n 98% ee.  ee = 98% Retention
time = 9.4 mn [Chiral Pak- AD col um: mm hexane/2- X ' .
propanol /acetic acid (75:25:0.¢& & = 2 (c'1.0, MOH. EXAWPLE 13

0 (-)-2-{5- BROMD 4- [ ( 4- CBLOR L) P FFLURO 1,2,3- -

TRI | 3YDROCYCLOPENTA[ 2, 3- B] | NDOER3-Y NACETI C ACQH[( )-| soner of conpound

- of Exanple 11] To a soI ution of 11.58 ‘
 (#1-)-2-{5-brono- 4- [ (4-chl or oph&yl ) - Q - -
~methyl ]J57-fluoro-1, 2, 3-tri hydrocycl opent 3 ndol - 3 yl aceti c acid
(recovered.l exanple 12) in 180
i of Etoi??%”%@%&b@%{f’@ O R VIR b MRk ah e “was added.
‘The sol ut i BREW%R @BOPBNEM%-BWI&BUYE}AGET&WGM overnight. 1.07 g
of the salt recovered was recrystallized again with 120 nL of EtOH After .

filtrati O[ﬁ? the white solid salt obtained was neutralized with 1N HJ -and
the. pr odRiEP veld/-dEhYd - Ochramor3-metng- 1. 2 héribydyacyclopdnta 29 dilindel3whshed wit h

ith EtOAc to yield 640 ng of. the
ionQines of the two enantioners
AL UHNn, hexane/ 2- propanol /acetic
ti omeT obBbei ned with >99% ee. -49

: : Retentlontlrre=74mn[ChiraIPak-
2- propanol /acetic aci d (75:25:0 1)]

title enantionmer as a white solid, Ré
were 7.5 mn and 9.4 mn [Ch ‘

filtered over a pad of Si02 by el uti ng~

o X174-1 0 W25 January 2005 ee
‘AD colum: 250 x 4.6 mm hexane

A suspension of 3.52g of 2~bromophenylhydraz1ne and 2. 90cr of ethyl
2-(1-methyl—z-oxocyclopentyl)acetate in 40 mL AcOH was heated at 100°C for 1
~ hour. After this time, 20 mL of toluene was then added and the solvents were.

15 | removed under reduced pressure. The crude matenal was purified by flash .

' chromatography to afford 1 A40g of the title compound as a' yellow oil. ' S -
IH NMR (acetone-dg) § 9.85 (1H, brs), 7.38 (1H, d), 7.23 (1H, d), 6.93-(1H, 1), 405 . } :
(2H m), 2.80-2. 60 (5H, m), 2.36 (1H, m), 1.40 (3H, s), 1.11 (3H, ©): MS (-AP_CI)_ m/z h
3363 (MH)-. : T R

7 Step 2 (+/-) 2—{5-bromo 4-[(4—ch10rophenyl)methyl]—3—mcthyl 1,2 3-tuhydrocyclo—

penta[z 3- b]1ndol—3—y]}acet10 acid




EXAMPLE 14 C (+1-)-2- { 5-BROVD 4-[ (4- CHAROPHENYL) METHYL] - 3 METHYL1, 2, 3 -
TRI HYDROCYCLOPENTA[ 2, 3- B] | NDOL- 3=YL} ACETI C ACI D Step 1: (+/-) - BEsthuary 2005
2-(5- brorwa32;m§&1yl 1,2,3-tri hydrocycl opental 2,3 b]indol - (%}J/%A %}QMQCH ate
Br O OEt A suspension of 3. 52g of 2-bronophenyl hydrazine an Y f ethyl
2- (I - et hyl - 2- oxocycl opentyl )acetate in 40 nL AcOH was heat ed at 100C for 1
hour. After this time, 20 nL of toluene was then added and 'the solvents
were 15 renoved under reduced pressure. The crude material was purified by
flash chromatography to afford 1.40g of the title conmpound as a yel |l ow
oi |. I HNWR (acet oneUsifg ti BetBbd (idddribbd irsgxambl88, tdplé, 390.mg o@e(1H, d),

: _S) 931( iT ( r):vm& &&IMS%Q&J@[@ égggg(c?& g&@n’zy%d&%?éepﬁéldéa l?' 40 (31 L

{ 5- br ono- Afhfe y {5106 Bleditlel omncptjas 3n pftwhite &lizl, 3-tri . hydrocyclo
pental 2, 3- H{Nmen(aoatonb ds) aqe¢4 g}ﬁ@lws@@zr?&'uﬂﬁ@y@rﬂ %0952(1@12,?61&?186

the t hod described in exanp 390 of

. PCT/ CA%]./ O(éﬁgg gs ,
_the evi ke HFM&%@H:L%@GP(Q@QI Dy %80 ﬁﬁl‘bfﬂlbﬂcﬁ‘jdﬁﬁyﬂ) @kﬂ6dilHde

- yiel ded 120), 1$5qBH, §)heogt(g|HI HEMSY- pg:fCIgﬁg kg BSM:HﬁpOU”d as an off-white
solid.- 1H NWR (acet edl6 &74% d 7.22 (1H, d), 6.92 .
“(1H, t), 6.90 5 (2&31 & cempgup M’asgyepa?de‘sm{ul g of the gbovezthyl g§ter 2. 80
(3H m, 2fes t(tm-d‘;omi:)opnd adrdibklto exgmpld 135ep 3Ho ﬁéld 9D.1RP of BWhitk YolidVS
Cporc! ) e XBER fuckhblie] D0l 6O0PAUIHINGS, PRBRACH Hiam s, 10 of the

above ethyl ester e title co accordin step 3, to

- yi el d180- BPiIAHa A0 E2ZH o) 6.05 (1H, M&Oa(d& dne- 81503}5111)0256 (mru) bB6s), 7.43

R d), t), 6.90 (2H, d), 6.05
E’lH, di,- gnggmﬁ%ﬁsg)rl %.%%%E?Dd#{“ﬁ%&@ﬁ(d), 2?36 (1H,( m, )1.35 (3H,

's). MB (-APCl) miz 432.2 (MH WD 02/08186

~-51-




-atomor on a

CLAIMS: 1, 5 25 January 2005 PCT/ CA01/01069 . A conpound of .fornmula I: Arf.

| and pharnaceutlcally acceptabl e salts, hydrates and esters anuary, 2005

t her eof WA20818%: R1, R2 and R3 are each i ndependent |y SQKHnLﬂﬂ%ma t%

group conS|st|ng of: (1) hydrogen, and 10 (2) RC, R4 and R5 are each

i ndependently selected fromthe group consisting of: (1) H (2) F, (3)

CN, .15 (4) Cl _6alkyl, (5) ORa, and (6). S(Ond.-6al kyl, wherein each of

said alkylgroup is optionally substituted with hal ogen, or 20 R4 and R5 on

t he sane rggﬂ}atonlnay represent an oxo, or R4 and R5 on the sane carbon
jacent carbon atonms taken together form25 a 3- or 4- nenbered

ring contalnlng 0. or 1 heteroatomselected fromN, S, or O optionally

substituted with one or A ¥smpdinaWRFosaliggt ed fromF, CF3 and CH3; R6 is

sel ected fromthe group conS|st|ng of: (1) H (2) ' Cl-6alkyl optionally .

substituted wi-th one to six groups (3) |ndependently sel ected from ORa and

hal ogen, and heterocyclyl optionally gubsFﬁtuted with one to four hal ogen; -

or -52 25 January 2005 WD 02/ 08486 P 1/ 01069
s
5 o A
I

| and pharmaceutlcally acceptable salts, hydrates and esters thereof, wherein:
RI RZ and R3 are each independently selected from the group consisting of:
o (1) hydrogen, and
0 @ R

R4 and RS are each independently selected from the group consisting of:
1)y H
(2) F,
. | 3) CN,
15 @  Crgalil,
- (5), '~ OR?, and

(6) .~ S(O)nC1-galkyl,
wherein each of said alkyl group is optionally substituted with halogen,
or _ '
20 R*and RS on the same carbon atom may represent an 0X0, or
R4 and RS on the same carbon atom or on adjacent carbon atoms taken together form
: a 3- or 4- membered r_mg containing 0 or 1 heteroatom : selected from N, S, or O
- optionally substitnted with one or two groups selected from F, CF3 and CH3;
| RO is selected from the group consisting of? '
25, i 1) H, : ‘
R ‘ (2) Ci-galkyl optionaliyr substituted with one to six grourps' -
indépendcnﬂy selected from OR2 and halogen, and
(3 heteroé_yclyl qptiona}ly subs_t_itutéd-with one to four halogen; or




10 15 20 R5 and R6 attached on adj acent carbon atons together forma 3- or
4- menbered ring -containing 0 or 1 heteroatom selected from N ;55,,0f $hos
opti onal hyossgkét uted with one or two groups sel ected fpemd,, flesodnd
CH3; X is selected fromthe group consisting of. C=0O - S02, an&

Cldal | cyl -wherei.n said alkyl is optionally substituted with one to six
hal ogen; Ar is aryl or heteroaryl each optionally substituted with one to
four groups independently selected fromRc; Qis Cl _6al kyl optionally

- substituted with one to six groups independently selected from (1)

??') O%g\ll 3 RbRé)andszﬁ attached) cgz‘%'}@b@t&iéai’ﬁ%n atttﬁlﬂk t@lhef %m%—'&ﬂ— @ém%erf&ﬁnml '
: a I . , etr erejn ar eteroaryl an
alkyl are 8%ﬁ'&’8{¥tqcé%{l\l?§§m§tﬁﬁ’sﬁe§e§%ﬁdgﬁorﬁﬁ’% XBQQPPBI‘@)S(S“%F%‘HFQ wii@Bendent | y

sel' ect ed f pbhglospeselec@dIrom EndFEasHCHy; Q and R6 together forma 3- or
4- nenber edxgii [ 1L Al he srah]ggm . N, S, and
- 0, and opt ?{Llﬁgfaff}eg%@%&%g%mﬁ%ﬁh%ﬁgaﬁ’%d%%gﬁgé n egg.%ré{lr? y ‘sel ected
from 25 gtkylsaptgesily substiteed with(ddp toRathalqgéd; COON, (5) C( O NHSCRR7, and
30 (6) tety ) j ; : [St of. (1) C7
A%&Ogﬂ (?/r Iﬁ?erbfﬁ%rlsé?al:ﬁ gﬁtsm&]taﬁgl R iR PHAH %n? PRI ks OF -

- _6al kyl option substitute one to siXx halogen,
: - independently selected from RC; : .

Q is C1_galkyl optionally substituted with one to six groups independently selected

from:
10 o (1) halogen,
@ ayl,
(3)  heteroaryl, -
“ 0B, -
| )  OCLgalkyl,
15 (6) COOH,
| (7)  CONR2RD,
(8 - C(O)NSO2R?,
-~ (9) tetrazolyl, o L .
- - wherein ary), heteroaryl and alkyl are each optiohally substituted with
20 -~ oneto six groups independently selected from halogen, CF3, and

- COOH; or o L . ‘ :
Q and RO together form a 3- or 4-membered ring optionally containing a heteroatom
selected from N, S, and O, and optionally substituted with one or two groups B

' independently selected from:

25 L (1)  halogen, -
C @  oxo,
(3 ORa,
(4 COOH,

(5)  C(O)NHSO2R7, and
: '(6) fetrazolyl, ' |
R7 is selected from the group consisting of: . . = .
o (1)  Cjy-galkyl optionally substituted with one to six halogen,
(2)  aryl,and EREE a ‘ o
3) hetefoaryl;
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(2) aryl, and (3) heteroaryl, -53 WD 02/08186 PCT/ CA01/ 01069 wherein sai d
aryl and h teroaryl are opti onal Iy substituted with halogen, %%

C1-5al kyWRAY S MHerein said alkyl is optionally substitutRCHFA
hal ogen; Ra and- Rb are independently selected from hydrogen and Cl1-6al kyl
optionally substituted with one to six halogen; Rcis (5) heterocyclyl, 15
(6) aryl, (1) halogen, (2) CN (3). Cl-6alkyl optionally substituted vmth
one to six groups 10 . . independently sel ect ed from hal ogen, NRaRb,

ool o six gt aupe | pASRILERS abf indRe BRI Rt %ﬂsﬁtﬁé@oﬁaﬂ* ()
heteroaryl, (8) C(Oﬁ%gg ?8‘? MM ‘g@ﬁh @1@?&&&}' B1epH b,
(12) OCC]\lRaRb ( 13) s withd@e tPsik PlogBfi,0UPS | ndependent I y seI ect ed
fr hal 0) I t

o b bR

heterocﬂycl;db,stlqulmtﬂnehefocmxhhlogﬁg optionally substituted vmth n |s 0, | or
2, 30 ARgi)snpound of aiml vvherel nXis CH2.

(1) halogen,
@ CN, . |
| (3).  Ci-ealkyl optionally substituted with one to six groups
10 o independently selected from halogen, NRaRb, C(O)Ra

C(OR2)R&RD, and OR3, .
(4) C2-galkenyl optionally substituted with one to six groups
- independently selected from halogen and ORA, -
(5)  heteracyclyl, | |

5 © ol
B (7) - heteroaryl,
(8) C(ORY,

(9) C(OR®RARD,
.- {10) -C(O)ORZ,
20 (1) CONR®Rb,
. ' (12) OCONR2Rb,
(13) S(OmR7, -
(14). ‘_ 'NRaC(O)OCLﬁa]kyl wherem alkyl is optlonally substltuted

'
™

S R with one to six halogcn and
25 7 (15). S(O)NR2Rb, SRR
T ' ‘wherein heterocyclyl, aryl, heteroaryl are optlonally substituted w1th o
one to four groups mdependently selected from halogen;
nis0, 1 or 2. '

- 30 " 2. Acompound of Claim 1 wherein X is CH).
_ 3f 7 B A compoqnd of Claim 1 ‘v&.fhercin'Qis C1-3alkyl substituted

with COOH.
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3. A compound of Claiml. wherein Qis Cl_3al kyl substituted with COON. -54
WD 02/ 08186 25 January 2005 PCT/ CA01/ 01069 4. A conmpound of Cl&ip 2005
wher ei n @owwhsi¥s t ogether forma 3- or. 4- nmenbered ring f@fkgbgblrag%

het eroat om sel ected fromN, S and 0, and optionally subs h one
or two groups selected from hal ogen, OH COOH  oxo, tetrazolyl,

C(O) NSO2R7, OC1-6al kyl wherein said al kyl group is optionally substituted
with one to six halogen. 5. A conpound of Claim|l vvherei n R3is H Rl and
"R2 are selected fromthe group consisting of hydrogen, hal ogen, C1-3alkyl

(opti onall y  subst i a0 Abirioaine 1| SRHAQ) AAIRERIEALL rae) £t ed Trom

hal ogen, . R& , heteroaryl et erocycly

C(O OCL_3 PG@E@%’@% osaiamg Olsi by—tfmm selegtey Ram ¥ SapkeRend and

C|( Ecll . 3aioptibyalyRobstitined eiim oﬁ@@ht\@tﬁ %pb seledied ﬁbﬁﬁ’lia‘l’éaenhéffﬁ cesom! yg fimd

‘al kyl is [ to_si 0 at ons; n or
2. Ra- and%%% tggéﬂc!lnde@wdr## cf%%sﬂgcfﬂ%é’go“é’r’ra optionallyg | ky|

opt i onal | pubstibged withede v slhhb]lagagen 15 6. A conpound of Claim1l wherein R4
and R5 are each . independently selected fromthe group consisting of H,

C.1.4alkyl optionally substituted with one to.six hal ogen atons and ORa
wherein Ra is as defi nedA ¢pngioainghof Clasm Réhemih K3 isHi Rt hed R2qre he same

- carbon at ssteatepfresethé gip @umsistiA of hydrogeralyaen ?L,&y oljum{ in Ar is
aryl or het ebﬁ@%ﬁ@%ﬂ optional ly substituted w one“to four groups

i ndepende?ﬂ SheREPEdapendenily @lﬂt‘«ﬂfaiiftym f@blgeorﬁ(CD)Rasamlstl t ut ed
Wi th Bhe CEOBMRRH) cadnhartonms], h&c@)d?ﬁlya, 0)0CPH ¢ifanRa and Rb are

'SEE'EF rut SRR R bl ﬁ?#&gaﬁ%ﬁafn%aa%‘?éwé%i WD ot sl o | a
~55 COzhetrodnleierocloRs anhangl Aopwodalfy suBdidied dh 8¢ i\ nhibgG ai m 1.

atoms; n=0, 1 or 2; R2 and R are independently selected from hydrogen and .
- C1- 6a]kyl optlonally substituted with halogen.

15 _ .

6. A compound of Clmm 1 wherein R4 and R5 are each
mdependently selcctecl from the group consmtmg of H, C1_4alky1 opt;lonally
substituted with one to six halouen atoms and ORa wherein R2 is as defined in Clazm

- 1; or R4 and R5 attached to the same carbon atom represcnt an oxo. o

. A. compound of Clalm 1 wherein Ar is aryl or hetcroatyl each
optmna]ly substituted with one to four groups independently selected from halogen, .
'CN, C1-4alkyl optionally substituted with one to six halogen atoms, C(O)Ra and L

‘ C(OH)RaRb wherein R and R are mdependenﬂy selectcd from hydrogen and
25 B Ci1- 6alkyl optlonally subs‘ututed w1th halogen '

8 A compound of Claim 1 having the formula Ia:




9. A conpound of Claim8 wherein R4 and R5 are each hydrogen, and R
represents a non-H substitutent at the 7 -position, 10. A pha zlgfejceutlﬁ,?g
"conposition conprising a conpound of forrmula | as defined in any oneg
Claims 1 to 9, or a pharmaceutically acceptable salt, hydrate or ester

thereof and a pharnmaceutically acceptable carrier. i A conpound of

formul a | wiag Ae e, of ainms 1 to 9, or a pharmaceutically
acceptabl e salt, Jll{ﬁﬂgrate or es e?nfﬁg?[g for use in nedical therapy. 12.
~A conpound of forrrula |, as defined in any one of Clains i to 9, or a

phar maceutical ly ac&ept abI e salt, hydrate or est er ther eof, for use in the
treatment, of nasaP- conde 5‘?1?1%‘111‘369 @ﬂ@ﬁlﬁvﬁmm and &’ Iaeer@ichhrybmgeﬁal s. 13.

Use of a erdpd Qeseﬁts o] a any one of Cains 1| to 9, or
- a phar maceut i ca Iy accepta lelﬂssna'?témdaﬁ cﬁ aP%SI U-ester thereof, in the

manuf acture of a nmedi canent for treat rrent or prevention of a disease
sel ected from all eﬁ ic rhinitis, npasal congestion, rhinorrhea, perennial

rhinitis, nasal infl%mmatt BRErmagenticake Wﬁﬁmﬂwgmﬂsmggi®1MMf chronic
obstruct i fempldl MRERAYed] ' un nfl ammati on; sl eep
AT (ﬁ-@aﬁ 9,8 %’P%\rr%alcﬁuﬁ“%’gl@ #h nuscl e

di sorders. and sl eep-wake cycle ers: ’pro dggept
contract|Bﬂk§§§ﬁéﬂgﬂééﬁmfmmidphmnnmmﬁhﬂﬂyaﬂﬂmﬂmﬁna&g@e | abor; eosi nophi
related di sorders; thronbosis; glaucoma and vision disorders; occlusive
vascul ar di seases; congestive heart failure; disease or condi ti ons
requiring a treatnent. oanﬁpmxﬁéégﬁﬁHﬂmbn[asd@hmdsnpnﬁbnenfckmn@&up9§t

surgery tpeabhRmb, , u di sease;. nucus
secretion di fs)ordeﬁr:ﬂsdulra]:rlllil:I udi %Bf(%f ﬁg?ﬁl%snar fﬂ F‘% %dlsﬁi“b%ihﬁ di seases

requi ri ngthewdit r ol of bone formati on and resorption such as exarrpl e

ost eoporosis; shock; thernmal regulation including fever; and imune -

di sorders or condi tf ons in which inmmunoregulation is desn rable. 56 25
January 2005 14. UsE" as Jﬁ@PFW@Hﬂdﬁf@aﬁﬁli@dﬁﬂﬁéﬁi&%WtWQf@@a@el t059,nasal

congesti Ofha ﬁ:lahﬁﬁ&'uﬁcﬁ@ﬁ&?%)t le @:11{ Ei{g@:laf’e thalsf& Ble%of 12r ubinaRt AIQNIS

pharmaceutically conpo nasal 1'nonar’y congestl on
effects mfmsalypagqsnomtaﬂgtmﬂhtMﬂa er)admrngﬂng;tan acceptabl e, antagonistic
anount of a conpound of fornmula I, as defined in any one of Clains 1 to 9,
or a pharmaceutically acceptable saIt ‘hydrate or ester thereof, in

association with a 13pharU§eC@fU£éo‘ﬁﬂJduﬁd%PﬁﬁEﬁﬁabﬂ 8s 8A{ddSh any one of Claims

1to9,0ra pharmaceutlcally acceptable salt, hydrate or ester thereof; int the

manufacture of a medicament for treatment or prevention of a disease selected from
allergic rhinitis, nasal congestion, rhinorrthea, perennial rhinitis, nasal inflammation,
‘asthma including allergic asthma, chronic obstructive pulmonary diseases and other forms
of lung inflammation; sleep disorders and sleep-wake cycle disorders; prostanoid-induced
smooth muscle contraction associated with dysmenorrhea and premature labor; eosinophil
related disorders; thrombosis; glaucoma and vision disorders; occlusive vascular diseases;
congestive heart fai_lilre; disease or conditions requiring a treatment of anti-coagulation
such as post-injury or post surgery treatment; inflammation, gangrene; Raynaud’s disease;
mucus secretion disorders including cytoprotection; pain and migraine; diseases requiring
control of bone formation and resorption such as example osteoporosis; shock; thermal
regulation including fever, and immune disorders or conditions in which

immunoregulation is desirable.
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14.  Use as defined in Claim 13, wherein the disease is nasal

congestion, allergic asthma or allergic rhinitis.

15.  An antagonist pharmaceutically composition for the nasal and
pulmonary congestion effects of D-type prostaglandins comprising an acceptable,
‘antagonistic amount of a compound of formula I, as defined in any one of Claims I to
9, or a pharmaceutically acceptable salt, hydrate or ester thereof, in association with a

pharmaceutically acceptable carrier.
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