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;1 "#e3e2""#,'' t262T210 TI TLE OF THE | NVENTI ON CYCLOPENTANO NDOLES,
COVPCOSI TI ONS CONTAI NI NG SUCH COMPOUNDS AND METHODS OF TREATMENT 5
BACKGROUNDOGR/08t46 | NVENTI ON The present invention rel ates rEr/Campauesvds and
met hods for treating prostagl andi n“‘mﬂmmmml‘seases, and certain
phar maceuti cal conpositions there icularly, the conpounds of
the invention are structurally differepnéisésrom steroids, antihistam nes or
adrenergi c agoni sts, and are antagonists of the nasal and 10 pul nonary
congest i on..eff ost agl andins. Two revi ew a~~ticl es describe
t he char ac?@r%@?ﬁﬁﬁﬁmpﬁeuti c relevance of the prostanoid receptors
as wel | asCYE ORSNTANODIIQLES,dONPIOSITIONS AGONTAINING S UL agoni st s:
Ei cosa~aoi gy U@pgs i !Bbﬁr@ utic Applications, Folco,
Samuel sson@l@gg?ou ) g@%@@@g@f{gﬁum r@g‘ss, New York, 15 1996, chap.
14, 137-154 and Journal of Lipid Mediators and Cell Signalling, 1996, 14,
83-87. An gndreGROMINMOE THEUNVENTRIN published in 1997 in Journal of
Medi ci nal Chem stry, vol 40, pp.3504-3507 states tg‘_g% " PG&% i s considered
Beogy; ik

to be an inportant madfRISFOLIMVEREPN Flaehiq nyioungds Ugping gi ¢
rhinitis, ptospigtandsiNedatedldlsedsgs,Qndeajtin hividecbsticalgorapedichsdiedreat i tis. "

Mo . arti by Mat t.al. in 2 000),

267 2015. 719 ofTeHaY e s o PP AE VS T lp B ars P LT RERgt £90 e, 11
addi tion, pateds, snhisthmaes dBadieBO8ica@Bnisef Z1d dro aplagatisty batidimsanhdgoni st s
as usefgyl glrﬁ&ﬁ% %cﬁ%&ﬁﬁ)ﬂtef@&s%k b:e‘rg,g% 51.‘0‘%*&?&@3&%-’ and explicitly allergic

asthma. P ant sts we descr _ r exanpl e, European Patent
Appl i cation 837,052 dntp POFWASH¢tIptdasriabe the gbaragenigatioaangdherapeyiting99/ 62555

25 US Pat epdlevhned8f Hi8 Probtmel D126H1é8hE #BY A5 @eahbazehinckipliscaneletirci d

derivatives a rost agl andi n_antagani sts._Eur an Pat ent [ication
468. 785 di ggqrg%tggncf ﬁgg%%msmlog s: From Bioreel%?o%agy to Therapeu ig

4- E ng]C_hl grﬂpbﬁéw‘iozz_ﬂﬁ{dk}d_, $a&aﬁg%ﬁ4MaeIonﬁ,medW&e(]gsZPItmhﬂﬂP&ﬂyNgﬂ/tYi@ky) -cycl op
en (0] -agell | | S es 0 a Saj. e
oukot H end% 365 1. B 5yt oitplod of LR8I R Ry ESiadRidh 48pBe s
ant i phl ogi $4i83-8bmpouaritde HdmtThd'shdenal published in H9rinJbuiinel of MWiGnill21( 18180
R3 R2 N RlgKemiyd R 48 %%44. dacbstth ‘?ﬁﬁ* ﬂ‘zi’;]{)ngae;g?'%o bWEMk&\A fhe

co s which are andi n

present invention provides nove mpounds_ whi ch 5 prostagia

recept or aRcAHENIiBvarovrrllerpiadiseaseusugh pllergilinits, atonoattagh.ailgrac D2
receptor (BbhjuRERMELIN AsPidaaiiagitis” MepPREs, &f alibR BIeeR0bkd #Venhi on are
useful jfor the t@ﬁ mggl_%q@{ ?lla i ous E,rgg?séa | andi n- nedi at ed di seases and

di sor d&t s; SEERsY @)’y ‘8L 357 elesgitbep AR D Rediaiondt Hidsitor ¢ he
treat nent afthprodi adliandipatenBdiel sdUSUSBORIOS refei fgprokraglandielanmgegionds
described Defelif)in 3% ¥EkheR%r RIALIRRGUL:CAla SQLERIPARIE RRmE BRI NG

t hem

antagonists are described in, for example, European Patent Application 837,052 and
PCT Application W098/25919, as well as W099/62555

25 US Patent 4,808,608 discloses tetrahydrocarbazole-1-alkanoic acid
derivatives as prostaglandin antagonists.

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;
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DETAI LED DESCRI PTI ON OF TI C I NVENTI ON The present invention relates to
conpounds of formula l: RS RL R~ R2 ~~ ~ RS NQRs~ X 15 Are | and

phar maceun@ed/isyseaccept abl e salts, hydrates and esters thePEBLCANBIEI N: R
1, R~ and R3 are each independently selected fromthe group consisting of:
(1) hydrogen, and 20 (2) Rc, R4 and R5 are each independently selected from
the group consisting of: (1) H (2) F, (3 ) CN, -2 W~0 U2~0S~S~~
PcTic.aommucu (4) Cl_~alkyl, (5) OrRa, and S (OnC |-6 al kyl, wherein each
of said alkyl group is optionally substitutead wi th hal ogen, 5 or R4 and R5
on the same carbon atom nmay represent an o or R4 and RS on the sane

carbon atomor on adj acent carbon atons ta together foz~zn a 3- or 4-
menbered ring containing O or 1 heter cted fromN, S, or O
optionally substituted with one_gr [{ elected fromF, CF3 and CH3,
10 R6 is selected fromthe group' corsi stin 'r{1) H (2) Cl_6alkyl

optionally substituted with one to si ps i ndependently selected from
ORa and hal ogen, and (3) heterocyclyl opti®nally substituted with one to
four hal ogen; or 15 R5 and R~ attached lqi(adj acent carbon atons together
foznl a 3- or 4- nenbered zing containing O or 1 heteroatom selected from
N, S, or Ooptionally substituted with one or two groups selected fromF,

CF3 and CHXUMMARYOEGtHE N VENTION group consisting of: C=0O, S02, and
Cl_~.al kyl wherein sajd alkyl is optionally substituted with one to six
hal ogen; 20 Ar is ar %h"oﬁ’m?%‘f HWSE\?‘% PIQ?;{@‘?S g‘b‘f#&ﬂ’é‘??‘&“‘%d’b@?‘? tiited with one
to four 59r qupsiaglastiipendptot hitagaliasirackefpaaiouRely, Bely arGhobatlkydind) i onal |y
substituted wi th t 0. Si rou i-nd ent| cted.frol 25 (2)
(3 (5) " oy D) Indh G, CARBBFRARIY i FR M ER LR pstebl
COOH, CONR&ARD fre@h@pNSORRous prtstaghmdinginedia®d diseases and disorders; accordingly

the present invention provides a method for the treatment of prostaglandin-mediated

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

10  compositions containing them.

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

5
1 R? A
R2 (/\ | N\ R°
g @
RS X
15 Ar’
I
and pharmaceutically acceptable salts, hydrates and esters thereof,wherein:
R1, R2 and R3 are each independently selected from the group consisting of:

) hydrogen, and

20 (2 Re,
R4 and RS are each independently selected from the group consisting of:
(1) H,
(2) F,
(3) CN,



VW O 112/08181 PCT/CAIl 1 /11111C9 wherein aryl, heteroaryl and al kyl are
each optionally substituted with one to six groups independently sel ected
from hal @ mnses3, and COOH, or Q and R6 together form a BeTamnaodemevber ed
ring optionally containing a heteroatom5 selected fromN, S, and O and
optionally substituted with one or two groups independently selected from
(1) halogen, (2) oxo, (3) ORa, 10 (4) COH, (5) C(O NHSO2R~, and (6)
tetrazolyl, R~ is selected fromthe group consisting of: (1) Cl_~al kyl
optionally substituted with one to six halogen, 15 (2) aryl, and (3)
heteroaryl, wherein €did &iydallghd heteroaryl axe optionally substituted
wi t h hal ogen, OCl_Sa{ vl oRE kyl and wherein said alkyl is optionally
substituted with onego S| h% ogen; 20 Ra and Rb are independently

sel ected fi om hydrog an é&ﬂ_ﬁaﬁ%ﬁ‘.y}l optionally substituted with one to
six halogen; Rc is (dhelf] QQBBE sdid hiiiNerodp isl obtiofdllPalsdiut kit RAbE,
substituted with one to six groups indépendently selected from hal ogen,
NRaRb, °C( O Ra, ORaf'RaRb, and ORa, {4) C2_6al kenyl optionally substituted
with one tR%ankRIropuhs simeepbatgnin Mapepastednioxonphal ogen and ORa, 30 (5)

het | | (7). het |, (8) C(ORa ~ 24 WD
05/ osast eyt B aRatt s baubeih o B s anas R gr (e (et fofim

PCT/ C. Af | 14 31&Mthsertbdradin NBRaCiiEIno@lorGahetsroatonhelasiail fadtuy, S, sr Opt i onal | y
sut ~St i t Ut GelionhlstRRHkAI Hitk oiabOGR eroditelebil 1RAFNRaRAd cobier ei n

het erocycldéé,_ aryl, heteroaryl a~~e optionally substituted w th one to four
gr oupstd ndBp énwdastadyfremategioup fonsintingiobgen; 10 nisO, 1 or2. The invention

al so enconpasses phayyryacegti cal conpositions containing a conpound of

formula I, and netho fop. treat ment_ar pr nt i of . pr.ost agl andi n
medi at ed di seases usﬁzﬁg cgﬁi%%ggptbqnaﬁﬁﬁ%ﬁ%}ﬁ?&W%ﬁémﬁﬁ(? lér%mn"g’sof the core
tricyclic ring systemis aglepdrenlpsiieeed ffoh ORMambBhadlogen, and

(3) heterocyclyl optionally substituted with one to four halogen; or

15 RS and RO 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 from the group consisting of: C=0, SO2, and C]-4alkyl wherein said
alkyl is optionally substituted with one to six halogen;
20 Aris aryl or heteroaryl each optionally substituted with one to four groups

independently selected from R€C;
Q is C1-galkyl optionally substituted with one to six groups independently selected

from:

(D halogen,

25 2y aryl,
3) heteroaryl,
€)) OH,
5) OC1.galkyl,
(6) COOH,

30 (7)  CONRARD,

(8)  C(O)NSO2R7,
)] tetrazolyl,



The invention is described using the follow ng definitions unless otherw se
i ndi cated. The term "hal ogen" or "hal 0" includes r, d, Br, and |I. 30 The
term"al kjwOorefiess to |inear, branched and cyclic and bi cyclricaosmaried ct ur es
and conbi nations thereof, containing the indicated nunber of atons. Nonlin
siting exanples of al kyl groups include nethyl, ethyl, propyl, isopropyl,
butyl, sand t-butyl, pentyl, hexyl, heptyl, octyl, nonyl, undecyl, dodecyl,
tridecyl, tetradecyl, pentadecyl, eicosyl,

3 71diethyl -2, 2-di ot [y i, By @ﬁ%{ﬁ”"”%gg%k AR B ot Aty Sl tsed F e ny1

met hyl subst it ut ed cy@h@ﬁl%bﬁﬁmpéuhype ndy saleptediiremdialiggnyCE3, agdmant y| |

cycl ododecyl net hyl , 21 51~ bicyclo[4.4.0]decyl and the like. The term
Cl1_6al kyl enconqmises ac cllc al kyl groups having the indicated nunber of
carbon at onf ansl Rittogether Joar Aapempbered kikg loptiprealkyicantaining dheterogtaamd z i s

3 to G Wt hedi88PHEN NS talﬂéb Xl ogﬁoﬁﬁl}l ﬁb@tuteﬁ%lﬂ%r@/ér tw@"gﬁﬂ?san al kyl

group as descri bed above wherein nore hydrogen at ons have been
repl aced byllWspeiilentinsedertcd fiP™h up to conplete -S ~ W o02~onB~~
PcT~caummuco substltutypn Qﬁk@@ﬂ hydrogen atons with hal o groups.
Cl _6hal oal |l cyl, for egg I ncludes -CF3, -CF2CF3 and the |ike. "Al koxy"
means al | coxy groups Q# Pai ght, branched or cyclic configuration having
the indicated nunber 3) caBvy atons. Cl-gal koxy, for 5 exanpl e, includes
nethoxyu)ethoxy, prop?:y Opoxy, and the |ike. "Hal oal koxy" neans an
al | coxy group as descri’bed above in ghlch one or nore hydrogen atons have
been repl aced by han&@ ﬁ&@ﬂmﬂﬁpﬂ u@“ko conpl ete substitution of all
hydrogen atons W th hﬁéo QE&H£§11 I 6ha|oa|koxy, for exanple, includes

- OCF3, - 3 and t Q I 8 "Al kenyl " neans |inear or branched
structures 8 ds wedpekidiEemdrsionR eeusistingfolt he i ndi cat ed nunber of carbon
atons, having at | eas{(l)one (q-gitibdoptioecdlysobstioed méthmedo sinthategen, hydr ogen
may be pl aced by an additi nal car bon-t ocarbon doubl e bond. C2_6al kenyl ,
for exa#%le, i ncl udes hemm 808y openyl, 1-nmethyl ethenyl, butenyl and the
like. I'5 "Heterocyclyl3) rehetesatyd, a non-aromatic ring having | to 4

et ergatoms sald 11 nguREl s AhFARIALALIPRS dRGRRRGRNG,CH g el ected

from3- to 7-nenbered aryl
and heteroaryl, mherehﬁoéﬁléxﬁéﬁﬁkﬂapéﬁﬁiéﬂ&m1WB@ﬁ€Wﬁéh@$ ig@pteenally from O

N and S. Non- IlmtlngS &gﬁﬂ Bn@ﬁ;§£9§%9&¥l i ncl ude oxetanyl,

6. 14" netlber B4 S6ARD éi‘%ﬁadpee lojohetig AT SR

rings. |f tyhsBiudWRh BhOTRik Ralbksgs are present, then the rings are fused
t oget her, sg t hat adjacent rings share a common bond. Exanples include
a

phenyl and bht hyl . 25 The term "heteroaryl" (13et) as used herein
represents a 5-10 nenbBr edhalogemti c ring system containing one ring or two
fused rings, 1-4 hete&gatogﬁq selected fromO S and N Het |ncludes but
isnot |[imted to nyI di azi nyl, im dazolyl, isooxazoly

i sot hi a%ol yl, oxadi azbbyi , Caxaadlell gptionnly substipyted Wﬁhloéiﬁlto Slﬁﬁh‘iﬂﬂsl
tetrazinyl, th| azol yl th| ﬁﬂ%gend%flﬂlﬁgéléwédﬁ&ﬁm R%Je 8- 2 5 30

di onyl, 2-pyrone, 4-pyrone 5 rrol opyridi ne pyr |ne an ’

t hi enopyudi ne. For purpose§ § @Bﬁicatlon the fol |l ow ng
abbrevi ati ons have thenindcgqyﬁdmyb@mkmgﬁysdﬁﬁhﬁaiwﬁmbm&mwyﬁgﬁhpmyl CBzZ -

carbobenzoxy independently selected from halogen and OR,

30 3 heterocyclyl,
(6)  aryl,
€)) heteroaryl,
(8)  C(O)R%,

(9) C(OR2)R2RD,



-6 WD 02/08181 PCT/CAIII/(11(11~1 ' S 10 15 20 25 30 35 DCC

-1, 3-di cycl ohexyl cai bodi i m deDl BAL=di i sobutyl al um num hydri deDl EA

=N, N- di i sopooydies hyl ami neDMAP=4- ( di net hyl am no) pyri di neDMPCT/CA01/01069

=di net hyl f or mam deEDCI

=1- ( 3- di et hyl am nopr opyl ) - 3- et hyl car bodi i m dehydr ochl ori deEDTA

=et hyl enedi am netetraacetic acid, tetrasodi um salthydrateFAB -fast atom
bonmbar dnent FMOC =9-f | uor enyl met hoxycar bonyl HVPA=hexanet hyl phosphor am deHATU
=0 (7- Azabenzotriazol -1-yl )N, N, N , N -t etranet hyl uroni um

hexaf | uor ophosphat eM10Bt €M¥3RH, oxybenzot ri azol eHRVS =hi gh resol uti on mass
spectronetryl CBF -i sg%xt y{: ﬂ?‘ for mat eKHl VimB=pot assi um

. hexanet hyl di si | azane I unv. di i sopropyl am deMCPBA=net achl or oper benzoi c
aci dVs - met hanesul f odyg) =OEENR - met hanef ul fonate = mesyl at eNBS

- N-bronosucci ni nudeNYB) VI S@)REf hyl nor phol i nePCC - pyri di ni um

+ chl orochr omat ePDC -p di i chromat eP PPTS -pyridi.niu

p-t ol ug:e sul f onat epééx W@@Q@l AKylowhere ‘iﬁgi{llf optigrg %ﬁ‘ﬂ'&ﬁf%? t urerac.
-racem cTfO -trifluor orret@m%ykd‘ggﬂgl@gcn tbhdfl ateTLC -thin | ayer

chr omat ogr aphy Al kyl 1g&ou§(da} ﬁ%ﬁébatl ons WO 02111818G PCT/ CAI'l |

/11111G | - et hy t 8 h-Pr - normal propyl i-Pr - isopropyl 5
c-Pr - CyCI opi pyl n- Bheremﬂ&tdl‘a&ycl}ﬂ!t"yjd hctald)aryl h@QﬁJﬂlel}CsuBbtitutedy(ﬁUObUt yl
s-Bu - secondary buté/ Bu - }1 [‘ji"%l Y dh Oléa Ueerrt_)odi ment of
formula | are conpoufilfs \A?ll@rgéf’lflpsi eé)e ﬁl?g% O & P i cul arly wherein
X is O®. nisGdorer enmbodi nent of fornula | are conpounds wherein Qis
Cl_6al kyl substitut Sk nbodi ment of
formula | are corrpoﬁgh n\R/\’Enetr elrll énc&ﬁ&é&é@#liaﬁxinaée%{d:@ncg)[}fbyQ@é Sgtl tuted with
one to si xCoPptBPE awn@@u@ﬂoi%ﬁoanuhaﬂea@rra@tbowﬁs freatmegt @fpréventgenf COOH,
tetrazolylp 1%&‘%%1%111\1n?&lﬁ@ed"éﬁ@és@ésnusﬁ?e&ﬁ%dﬁﬁd%@fohﬁgl%ﬁendem'y sel ected from

hydr ogen and optionall y substituted wth one to six hal ogen
(preferably fluori ne”}‘ he wRkerhgrafithe fos feycls 5iag syplopyis asyhowy pelops ut ed 20
wi th COON. In another enbodi nent of _fornula | are conpounds wherein Q and
R~ together forma 3- or 4- nenbey i st ai ning 0 or 1 heteroatom
selected fromN, S and O and opt stituted with one or two groups
sel ected from hal ogen, OH, COON, oo, {etrazglyl, C(O NSO-R-, OCl1l_6al kyl
whereilf said allcyl group is 25 op5|on ly substltuted with one to six

hal ogen. More particularly, Q and R~ together foini a 3- or 4- nenbered
ring containing 0 or_1 heteroatomselected fromN S and O and optionally
substituted with Cﬂ%‘r‘“’?‘@t@dié%ﬂ‘beq HSI%W%HOV@HB@@W@HPB wtlessoi xnul a |
are conpoustlsrwaieihgicate®3 is H Rl and R~ are selected fromthe group

consi sting of hydro hal“ »Cl . | .30 (o onal l.y substituted with
one to siXx groups |%§%épt§ P%énseql ﬁ‘{ﬂ }/r\‘c}‘glﬁ‘?ﬁa‘le% & d(1,(C))Ra and
C(ORa)¥aRb), aryl, h’élufetlemal’ ylllxyl"hcibfsrtohylczhybr,andit(e@)a@]“,txﬁml dndyligyclic

S(Ond _3 Hﬂ%&a ég]cg
Wgez ein e:%ﬁﬁwfws :ﬁﬁ@o et er oar 90?%(3{1%@@%5@%%0&9&1% ?@ (I%{I\) onal I y
subst it ut elamwnrgwxam@ op of alkyl &ial‘?ﬁgléﬁlud% Byl r?ﬂul propyl, lzoplmylammb are

i ngepcinderéddyt lﬁﬁ%leﬁér@ﬁ Iﬁd\@mhﬁ tl, oc@Yonﬁ?’ﬁﬁd‘el%"I‘dE’@e-E {ﬁdécS/l erradecyl fd1ydr o?ﬁn
an ~a 1 Q a usea 1 n 1S
enbodi mentp%faéle le‘Tl%?Sé(L%y‘f ﬁgngW I7:‘J"re‘%n“evg}’

- —propyqlgJ nyl, cyc op opyI cygiobutyl
25 cyclopentyl, cyclohexyl, cycloheptyl, cyclopropylmethyl, cyclopentylethyl, methyl

substituted cyclopropyl, ethyl substituted cyclobutyl, adamantyl, cyclododecylmethyl,
2-ethyl-1- bicyclo[4.4.0]decy! and the like. The term Cj-galkyl encompasses acyclic

alkyl groups having the indicated number of carbon atoms as well as
-Cxalkyl-Czcycloalkyl wherein x is 0 to 3 and z is 3 to 6 with the proviso that x+z =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

_5-



I n anot her enbodi nent of fornula | are conpounds wherein R4 and R5 are each
i ndependently selected fromthe group consisting of H Cl _qg.alkyl 5
optional | weubetiB¢ uted with one to six hal ogen atons, pref@ecaltapidlwori ne,
and ORa wherein Ra is as defined under formula T, preferably hydrogen; or
R4 and RS attached to the same carbon atom represent an oxo. |n another
enbodi nent of fornula | are conpounds wherein Ar is aryl or heteroaryl each
optionally substituted with one to four groups independently 10 sel ected
from hal ogen, K optional ly substitute ne to six hal ogen
atons, pref @F%B?‘*&‘Oflloﬁéwlﬁ@%caﬁmé vHHuha eigyes: xﬂ(iij‘é't"éﬁ(ﬁl Pi&a are

i ndependent In¢lwiet sacEgdchsom bydlthegge. and C 1_-~al kyl opti onal I y substituted
wi th hal ogen, preferably flyorine. In a preferred %odl ment of fornula I
are conpounds of for nlﬁr koxy amepes kexy groupsref astraighgprancked st oyclifa where Ar

and Rl - Ricanfimuasioddfvmegdhamdenateommbleaot carhon @omsr €1 pFadifearyr fal enbodi ment

R~ and are e R 1 represents a ubstituent at the
7- posi tion. SPion tlpcglé& 'ﬂ%ﬁ%’fys e%owégpg%owgpgpoxwgﬁg}e lslb | soncrs -
Taut oners Conpounds of‘Hhalorlkony ambansemtalliaxy@nenpoas dcecr:rdoeda}mwemrwmcla enters

and can th“ﬁr&%feq{)ytdﬁ?geﬁ?o‘?@?ﬁa‘?%lb%&gxé é@thﬂbgédJ{nt‘Sﬁm 18 o EARkL:0TT o,

di astereoneri ¢ m I nvention
i s meant toswlwﬁw&ﬁ hydregan QR VYI Q gf?“P%u&é ehplop Xb&ﬁbw\%&l of

formula |. SeMReOIOCRS -0UMOMdsddaskkd. bed herein contain olefinic double
bonds, and unl ess speC|f| ed otherwi se, are neant to include both )J and Z

geonet ri& isoners. -9 Alkgpylf PWO%!EB@TPCW@IEPP/SPMMWMSSW%WOFM

ﬁo (rjmou nds dﬁh;éFdolf bﬂ%&ﬁﬂ@a{édﬂ?ﬁﬂﬁ%bﬁéag%d froshs fHa@ RNt 1421 CSHescclﬂjona(E)t achne gt ?f
ydrogen, re 0, as ut o uch anple nma one and its

enol form k?ﬁi&?\“ g%“‘%i poyid, i rTE’(‘g?r‘e %repﬁﬂ%kﬂﬁ%?gqlgﬁ‘?@ﬁﬂﬁgnég wel | as
m xture thegaben é@l@l%h@b}rﬁé}é@é{ewliﬂﬁr é@f@[@i&nﬂ@u@hs stlesnivkipgopeny’s 1@peipplunds  of

t he formul aethF@yqlﬂ&e,t?gg@{ %tlf?(g i nto di astereoi sonei ~c pairs of enantioners

by, for exanp I ona gst allization froma suitable solvent, for
exanpl elfret hanol or etHgterasyelyBtrefcsy tog nanxaromatic Heg baving Tie4 haleroatgms
enanti onmer Sseﬁﬁ‘Hﬁ B&h?'ﬂlﬁﬂed@ﬂu@@d @%&&Scﬁﬂn& @&téd"ﬂbﬁﬁd‘t@b RdibEad soners by

convent i onal maans or exar&o t he use O an op tical Iy active acid as a
resol ving adlsyelic ting apntainyg Mb@telgﬁvn@n@a{ iuzshlﬁtelea% WsEIBSHE of the

general for pik@alon@rard ﬁldﬁpf}hclbﬁtlpkﬁléﬁtélﬂdo@)o N end®ss mtlfmmngmmhp&s $f Usi ng
optically p r.reagent a{@hl on. Salts
I

15 The ter ngrtgrﬁﬁgﬁﬁéh@ag? 8’%1‘%?%;’?30%@5 “5‘53( OPCEfaPS’ le%(?V\f?eé]Zf) }?r epar ed

from ph#unakkatical |y acceptabl e non-toxic bases i ncl udi ng i norgani ¢ bases

and organi ¢ bases.  Sabhsdeghiels I ORHRRLAAREDRS BN LiidSyabiT num

anmoni um cal ci um copp erric em ous, I um nmagnes rranganl C
salts, mangeMBREIngbBdEarae ringsdifumo oFimpree wtncn@gmal@epw@aﬁ tthenuthar 'y

pr eFer r ed afifig stdi@f@sBH%UeHﬁt s&An Ak e rinZB NS h YBMnARRA! Wkmpld sodi um
salts. Salts gpﬂﬁgar maceut i cal I y acceptabl e organic non-toxic

bases i ncl u’cﬁ’@ gplgny(_l)fm secondary, and tertiary am nes, substituted

anunes 2%cl udi ng nat un"aé teymOthetardaryld (Hed) as usteutleﬁhlmbpte&ntm@lloc anvnes, and
fei chollne

NN i benzOroRy agiLrangSSGnERo R e sl By e B 108
heteroatoms, selected from O, S and N. Het includes, but is not limited to, furanyl,
diazinyl, imidazolyl, isooxazolyl, isothiazolyl, oxadiazolyl, oxazolyl, pyrazolyl,
pyridyl, pyrrolyl, tetrazinyl, thiazolyl, thienyl, triazinyl, triazolyl, 1H-pyrrole-2,5-

30  dionyl, 2-pyrone, 4-pyrone, pyrrolopyridine, furopyridine and thienopyridine.
For purposes of this specification, the following abbreviations have the
indicated meanings:
BOC

CBZ = carbobenzoxy

t-butyloxycarbonyl
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25 am noet hanol, 2-di net hyl am noet hanol , et hanol anune, ethyl enedi anune,
N- et hyl moi phol i ne, N-ethyl pi peridi ne, glucam ne, glucosam ne, histidine,
hydr abamwe p2/0s8pr opyl am ne, |ysine, nethyl gl ucam ne, nor paoldANe)1069
pi perazi ne, piperidine, polyanm ne resins, procaine, purines, theobrom ne,
triethylamne, trinethylamne, tripropylam ne, tronethanune, and the |ike.
30 When the conpound of the present invention is basic, salts may be
prepared from pharnaceutically acceptabl e non-toxic acids, including
i norgani c and organi ids. Such,acids_include acetic, benzenesul fonic,
benzoi c, canphorsulfﬁ“?g,‘citr?gfh8¥%§ﬁ%¥ﬁﬁ¢8ﬁ?%wﬁ?unaric, gl uconi c,
gl utam c, hydr obr om DIBAY&r ochtosobutyl akdhinamihgdridlacti c, malefic, malie,
. mandel i ¢, nethanesul hC. MUCKLN_ JHL LI ¢, 35 pantothenic,
phosphori c, succinic?ﬁgélruric?ﬁﬁéﬂ¥ééfgﬁig§@gbﬁenesuIfonic acid, and the
-10 WD 112/11818G BMIARA | 14Admacthylaminegpyridine ticul arly preferred are
+ citric,s hydrobronuc, pRyeleochl ofjfeth iR fhhfde Phosphoric, sulfuric, and
tartaric acids. It wll be understood that, unless atherw se specified,
references to the coBPSUnd of Adeimgthylagieonseriit-3eviaepdigifzide t he
phazmaceutical |y acceptable 5 gadibshlotlld | ities The ability of conpounds of
preventing or rever PRy ‘tifdesi FUN B CHRPESTEAEH0aE BBy BRGL agl andi ns i n
a mammal i an, especially human auhpect. This m m cking or antagoni smof the
acti ong, of prostaglaﬁghpszindiﬁﬁkgﬁ qﬂgﬁbéﬁéﬁ§“conpounds and phar maceuti cal
conpositions thereof are usefu o Lt ea , prevent, or aneliorate in manmmal s
and especi al ly i n hulH3C =r espPritosenylmeshaxcatesyl al | ergi ¢ conditions,

Ses oot aurs, "1 (SN Oyl SRS RAANCL A 1S, S ueer o

[ : ility di , at]j [ :
trouble of the visi oRUdeli &t BZUHAECAUYO) éVdi seases. In
addition, such a conpound may tghfantetityh@ehiut iRsxafie@ppissbhaet r ansf or mat i ons
and nejastic tunor gkﬁﬁﬁg_and qu@g can bF.usgd in the treatnment of cancer.
Conpoutids of fornul a v al so"BE' VY IR ¥%Fhe treatnent and/ or
prev?ntionzgrgstggiaﬁﬂﬂnfﬁediahﬁmrmmmukmenasﬁpﬂjmm&mwdgrs Egch asdrrayf
OCCLIr In i abeti Lnopa §9F° gi ogenesi s. npounds o
formula | may al so iﬁ%l it pro%&éwgpgﬂéﬁ Uuce: smoot h nuscl e contracti on by
ant agoni zi ng cont r acKHMDSFost aposdemdexamsthyldisilpganeel axi ng prost anoi ds and

hence may be use in IjﬁgtEﬁatnﬁﬂﬁmﬂﬂﬁﬂﬁﬁﬁﬁ?gﬁkgea, premature | abor and
eosinqﬁ?il rel at ed dgéfr ers. Mre Particu arly. conmpounds of fornmula | are

ant agofii sts of prost Fn Detashlosepedheazaigidid anot her aspect of the
invention provides aMeet hed of niclieabiul@dnglr=feepenti ng a prostagl andin

nmedi at ed di sease coggg;ning adm ni st P%F%e%ﬁngwgﬁnnalian patient in need of

such treatnment a co d-of f g™ it which is effective for
treating or preventi NBSsard pr dsbmglaanchimmmeéadi at ed di sease. Prostagl andin
medi at ed di seases i”ﬂhﬁ%ﬁ: bUt4§ﬁ8h?ﬂk-MkﬁM£ed to, allergic rhinitis, nasa
30 congestion, rhinorrhea, perenni al rﬁ%nitls, nasal inflanmation, asthma

i ncl udfhg al l ergi c aBEhma™ chr 8Kildindpseeochipaalyl nonary di seases and ot her
forms of |ung inflanppd or; sl gepdidiweaidRiomadnd sl eep-wake cycle disorders;
prostanoi d-i nduced sgpoth _nusc £ CEntraction associ ated wi th dysnenor-hea
and premature | abor;'8osi dophi P'¥8! at ed di sorders; thronbosis; glaucona and
vi si on di sorders; ocCEPUSi we 35pyddiaiinap-taduseasifeonateongestive heart failure;
di seases or conditionfskeguiringoﬁwﬁg lﬁmﬁ@ﬁ§a|12/11818( PCT/CAIl 1/111
OG~) treatnent of anPl-coéguIaPion such ‘as post-injury or post surgery
treat nght ; i nfl anunat.t.on; =gangreme fen@syataigd' s di sease; nucus secretion

di sorders including gytoprotecti@pc pai n and nugraine; diseases requiring
control of bone formation and resorption such as for exanpl e osteoporosis;
shock; thermal regul 2f?on=i ncl tflyRjomethagespiongiy=itiikite di sorders or

condi tions in which TTmmuner egukiah i rﬂﬁoﬂ@ﬁ%ﬁ@hye. More particularly the

. disease is to be treated is one nedi ated by prostaglandin D2 such as nasal
congestion, pul nmonary congestion, and asthma including allergic asthma. In
one enhbdi Adind gafuptabbrevintiens i on is a nethod of treating or 10 preventing a
prost agl andi n nedi at ed di sease conpris}pg adnuni stering to a mammal i an
patient in need of such treatnent a conpound of fotxnula | in an anount
which is effective for treating or preventing a prostaglandi n nedi at ed

di sease, wherein the prostaglandin nedi ated di sease i s nasal congensti on,
rhinitis incuding allergic and perennial rhintis, and asthnma incl udi ng
allergic asthma. 15 I n another enbodi mrent of the present invention is a

nmet hod of treating or preventing a prostaglandi n D2- medi at ed di sease
conprising adnunistering to a manmalian patient in need of Stlch treatnent

o N Y I o o o o, Y e o r .



Dose Ran es 30 The magni tude of prophylactic or therapeutic dose of a

conpound of forrmula | wll, of course, vary with the nature and the
severity oWothwswsondition to be treated and with the parti RATACADEPOUNd of
fornlula | and its route of admnistration. It will also vary according to

a variety of factors including the age, weight, general health, sex, diet,
time of adm nistration, rate of excretion, drug conbination and 35 response
of the individual patient. In general, the daily dose from about 0.001 ny
to -12 WO 112/ 11818%1g>CT/_CAII Iet{l 11111169 about 100 ngy per kg body wei ght
of a mammal, preferably 0.01 ngntlo Bbout 10 ng per kg. On the other hand,
it may be necessary td&tuse dosagéwloutside these linmits in sone cases. The
amount of active ingrqldplengthaﬁloﬁﬁmépﬁp}qonbi ned with the carrier 5
matet~ials to produce _a single dosag ormw || vary dependi ng uyon the
host treated and the paKti Gul ar 1§RPEPYSf adnunistration. For exanple, a
formul at§on intended fcapr t he or@b,clag@yni stration of humans nmay contain from
0.05 ng to 5 g of acti \E/Ilg, agent cogﬁgl%%jﬁd wi th an appropriate and

conveni ent anount of &artié&r mateFfa ich may vary from about 5 to about
99. 95 percent of the t@wl =conpasbuiypbn. Dosage unit 10 fornms will generally
contain between from %pé)ut 0.1 X 56) t<31bout U 4 g of an active ingredient,
typically 0.5 ng, 1 ny, i ny, 5%, o) ng, 25 ny, 50 ng, 100 ny, 200 ng, or
400 ng. Phar maceuti cals-Rlonposi t isesmmdady bafsdt her aspect of the present

i nventi provi des pharfypceuti cal.: itions conprising a conmpound of
formula I with a phat (rfi]lr?r}guti cal_?%/mg@::gggﬁabl e courier. The term
"composition", as in pharherbedimenl oldermpys il areg9mpoyndnyvhergdd i enconpass a
product conmarigiling; mbe metidwaly whereidi @ik CH)., and the inert ingredients)
(pharmaceutical ly acciﬁt ab)] e exci pi ent % t hat. make ug %’Pe casTier, as well
as any 20 product whi ¢h2piaehsrabodipent of formyla } 41 cerappynds wheggin Qishi nat i on,
conpl exat i of’1oallgdgrientidntedwithfCQOY arvgiraaplylror e of the ingredients, or from
di ssoci ati on of one o of .the | i ent or_fro her. pes of
reacti 0?1%5 or_interact :‘r[%%&%fr eg}lbé)gb[?en?r%g goq%j?‘%ﬁaere F?\EP%‘H}%E{Y’S‘%"AQ% di ngly,

t he phar mac&ut3adigil opbeRBistpyidted withme bo sixgreunssolepicd dionele igiss any

morodi ent (S EngoRIEREL EhOHE HAIPASICORRIR, dkronReaifi e active
treatment of Ryl RIS DAoL AL SRSl SR 4k g i o 1
nmay be adnum sk drleden (mtieyablpoftusrieal BMoropartigulagy, Q opC rahlky] supstitetetler al | y or
rectal I;/Qll n d%s@(gééf;m t formulations containing conventional non-toxic

phar maceut i &M eptabl e carriers, adjuvants and vehicles. The term
parenteral as 30 usedImenwher cnrtwldimias of tiyoulalwe uesmpoyreis twhensn Q mdr&@e_nous,
|t auseul el PhAS 1031 ARALL 98 O REY 01 KRGO R A L om
cattle, sheSgnddbgsd optierallysubstituehaibompoutio sfoupnecleaicthemdlogsnet f ect i ve
in the treabREMOOH, BriafsazoleC (EHRSMBREUOTS 3alieP Whefdid sLNSIkgPabAp N Ng t he
active ingredient may 35 be in a formsuitable for oral use or exanpl e,
as tabl &l s, OPiEHEsubstisieh ik ong dieishalogey Mopamrtoylad s (RenR T egsthar/ U
11109f fr Oi FYnSHSPENEIdEbered ﬁpgis@it@hﬁ.gmmw eﬁe’itf,rt@atogf@wéte@s%oxg@lssan@rﬁ,i har d
or soft capsules, or, syrups or, s. . Conpositions intended for oral use
may be prepﬁ’?iﬂpt&@@gyaeﬁ?@&%‘?gﬁg Clté(lt)ﬁc?ﬂ tq{‘r{‘gahfto the art for the

manuf acture of phar madeatotbal entdiait ot formubnicars umhpcmm_somﬁ:t-dimiﬂé isrhly

contai N OneRrAr;H AW, 8968 8d BEhAGL Eﬁbufprcgﬂéihhfg cﬁrlﬂHR)oEQ,rlﬁl'lo'ijeh,r@L%aﬂ&l _

sweet eni ng agents, flavouring agents, colourling agent’s and prese>.ving
agent s 3t ofapsionally gibstitutkel yiteraiosix Lioaps ndepeadenity setagtaddiam plogen,

pr epar at i ong(OYeh)hed € (ORARERD) L4161, RGikiows/] RS &S cRMCO)OTYMarkydy € Wit h

LALTET ST R T Rt e

di luents, syfBreffedeof by KA BAYR hBterck Q&HHﬁ&ﬂk?ﬂ@%bﬁondl@%h@ﬁﬁutcé%ﬁﬁ' cium
phosphat e or sodi ughphosi)tgate; ranulﬁ disintegrating agents, for

i nd
exanpl e, cofPf ©skt BHog} dtamg; B Lok gl BP%&@@G@S%PP(@?WWE@ 18 starch,
gelatin or acacia, and |ubricating agents, for exanple, nagnesium stearate,
stearic acid or talc. The tablets may be uncoated or they may be coated by
known t echni ques to delay disintegration and absorption in the
gastrointestinal tract and thereby provide a 15 sustained action over a
| onger period. For exanple, a time delay material such as glyceryl
nonost earate or glyceryl distearate nay be enployed. They may al so be
coated by the technique described in the U S. Patent 4,256,108; 4,166, 452,
and 4, 265,874 to formosnotic therapeutic tablets for control rel ease.
Formul ations for oral use may al so be presented as hard gelatin 20 capsul es

=



35 nonool eate, or condensation products of ethylene oxide with parti al
esters derived -14 C V O (12/0818C PCTI CAl 111111(11,9 fromfatty acids
and hexi tvob oamhgelr i des, for exanpl e pol yet hyl ene sor bit anPeonehleawe. The
aqueous suspensions may al so contain one or nore preservatives, for exanple
ethyl, or n-propyl, p-hydroxybenzoate, one or nore col ouring agents, one or
nore flavouring agents, and one or mare sweetening agents, such as sucrose,
5 saccharin or aspartane. GO ly suspensions may be formul ated by suspending

the active | redi et r arachi s olive

o 1, sesant BRFRG Tyl ARSI G BrRlich ant e RIE SR R Geflp i ar 111
The oily Sgﬁﬂﬁﬁﬁhﬂn&Iﬁ&&ﬂﬁmﬁﬂﬁ@ﬁhait|ﬂ ckening agent, for exanple beeswax,
B e S Ly S
prepar at i oR? afthessh indspepuiently miscta:dﬁymbee plroeseﬂwdnig;oft}hé:laddkyli on of an
'23“égﬁed?{;étmsnﬁﬁ%snﬁ%{f%&?w?h%nggo sqeg.ﬁoggnﬁ%gmglsp%eﬁgi%?f or%i%d anul o at er
provi de t h@R&ctlievein Rigs esliledined underFomati L i:tr@fpeabwln rege} glp% gnqhggor wetting
agent, suspﬁgg&pgnﬁgegﬁegﬁgopg@npk ﬁg&@apgegervatives Sui tabl e di spersing

or wetting agents and suspend |n3 a ents a~' e exenplified by those al ready
ment i oned above. Addi‘t‘i*f&‘hﬂfe@k’é Iﬁieélﬁf)fstHlel(ﬂ Ié‘kea‘?ﬁﬂ’%‘)@@eé’théﬁ%ﬁl 1541%y our i ng

and col our pfiktasaR! @ach@ﬁoﬁdl@%ubﬁit@t@@mtone-fb@od? Mﬁ@@&ﬂp&h@e@ll conposi tions
of the Q/“V e'féc'teod;faga%aﬂ)ﬂig o 63814515121 CI%)Q10$ Si'iy”h%stlf'i\?edodvith bils fiiai‘égéiias' on.

The 0|i be & veget a ive o chis
oil, or a amnena’etemdlyﬂtioiﬁneem@m?emd@mmmmbaﬁHGMnaﬂ aidRlugres of these.
SU|tabIe e t e I des, for
exanpl e sogmgéﬁ&MMPg%?%ﬁ¥%§o ngm§§?gégug?6h ?ﬁguh%g?ggghgggyggg fronifatty
aci ds and hdgganobreferhloifludene. f ox exanpl e sorbitan monool eate, and
condensat i on productﬁlypreﬁé}leu b%ﬂhﬁ'en‘?%ffdlﬁiu]splse{r@E@m}%ﬁrﬂls%rfMhﬁl‘i’ﬁq‘)x' de,

for exanpl e pol yoxyet hyl ene sorbitan nonoolgat e. emul sions nmay al so
contain sweetening and fIavouung1agenh$ rups and eI|X|rs may be

formul ated with sweetening agent, for | e glycerol, propylene glycol,
sorbitol or sucrose. Such fornul/ al so contain a demnul cent, a
preservative and flavouring ghd_C @2HThe 30 phar maceut i cal
conpositions may be in the form rile injectabl e aqueous or

ol eagenous suspensi on. Thi s suspensi on y be fornul ated according to the
known art using those suitable dispersﬁgg or wetting agents and suspendi ng
agent syshi ch have been nentioned above. The sterile injectable preparation
may al so be a sterile injectable solutipn or suspension in a non-toxic
parenteral | y-accepta % giluent or 35 solvent, for exanple as a solution in
1, 3- but aneVaFSIAT mddhl- R ereascisfinedindey dymaak Inpgnore\preterred 2111t 318f |

PCT/ CA111 éﬂnﬁadlhie@ ReiNchdSe Me_h¢h IiyiiddgeBahdel RipRiseed ndh el WetisBfuenfitnger ' s
solution a sot oni ¢ sodi um chl ori de’ sol ution. Cosol vents such as et hanol,
propyl ene BWQLBW“Qﬂm pol yet hyl ene glycols may al so be used. In addition,
steril?2) fixed oils are conventionally enployed as a solvent or suspending
medi um Fop, t.hi ur pose blan fixed oil_na 5 enpl oyed incl udi ng
synt hetic lﬁcp £ % e Lsomers fongg ds such as oleic
acid find use in theCanpan@ﬁoﬂﬁmnmﬂaIn@ﬁ@ﬂ&mbesnulbmpmunﬂsco@nﬂpmnula | may
al so be adulipal 84l ol fhckiiftcl AdRalm 1%%&9%&5‘ e RSerlaiorh &S Apsr@dPMEAS L r ati on
of the drug ese _conpositions can re are§ m Xi ng t ing with a
sui tabl e n@%ﬁ@ﬁ%@a@Wﬁbwékéﬁﬁﬁgnﬁﬁm%?cﬂhQB“@%FPH@H¥NIGlﬁﬁﬁﬁght t enper at ur es

but |ig8il deghpiehénd ACHih 1§&1|T€?i%rf@irh§@ftﬁéldompédnd%bﬂcﬁﬁﬁiﬂﬂ nmelt in the rectum

to rel ease the dz~g. .Such terials, a utter, a hyl ene
_glycols. For topical SAEOf g%ecgpg)ougdqqcﬁqquﬁqe?%eéeép gomaigy cﬁ‘%irgﬁ Qg'glil

suspensi onbondst and urdesstspedifiebothérevisg meanewht af intlmdebbth B awd 2 geompbimged. ( For
pur poses of t@is application, topical application shall include nouth
.washes and gardies ) Topical 15 fommul ations may generally be conprised of

a pharmaceutical carrier, cosolvent, enulsifier, penetration enhances,
preservative system and enollient.

-9.



Conbi nations with Gther Drugs For the treatnent and prevention of

prost agl andi n nedi at ed di seases, 20 conpoundof forrmula |I may be

co- adm ni WM@or@iIyd t h ot her therapeutic agents. Thus in anoPGECAAEPEGY t he
present invention provides pharnmaceutical conpositions for treating

prost agl andi n nedi ated di seases conprising a therapeutically effective
anount of a conpound of fornula | and one or nore other therapeutic agents.
Sui tabl e t herapeutic agents for conbination therapy with a conmpound of

fomula 1 25 include: (1) a.prostaglandin nt agoni st. su S-5751; (2)
a corticosteroid suché%fée f’frﬁ?‘gﬁ%ﬁnﬁg\]%%éfe%cg]e%gil?r&r?r%@ %)‘3"18?@[?%8‘3%?’%% such as
sal et er ol ,pdims pbateachiment efftydtagen nefermed tia ps atitonesd| Suchl dnegxemple may be he

li ke, (4) E hE e e hBG| bl i i,st or a
|1 pooxygenagidttshltissas BRIt Ghas ki A Ao Mol A% BRAGARZE" )
zi |l euton; (9l anmixieierhereefrArg eNcOmIIsEs WiHosrsRMIdS afﬁqai@,lﬂaég

chl oi pheni ram ne, dexe&hgbm%f frRYoRBula U iapRlseFarbRd i5tb HBSrdsomeric

di phenhydram ne, di phenyl pyraline, tri E@ ennam E.e, .h‘%/g.r oxXyzi, ng,

met hdi | azi &S 9F SRABINEET > ToTexaBiplen SrEonaborystatiizaton Eomy biiablssolent.

ant azol i ne, fopamplemeiRnoPy dthy Aicétte o g neiRiuEetRredioTaS heiMo? ehadtiomers
terfenadine, | q%at adi ne, ceti ri(ﬁi ne ‘lg ego%egi ri.zi ne, . fexof ePadilne

descar boet HBYYPUPAEd Ay be Sepajated inty individyabstercoisonigty bY FARCHA! MfiaRsy 35
phﬁ_nyl ephr ifneexqi;dé;ﬂmwmalmmﬁhmnpmuypsémmmwm raselvingxagest. azol i ne,

ephi neghri ne, - - . ~

xyl omeltquol i ne, pr Opv%(ﬁgyé%\?aﬂﬁé,ﬁ?&ﬁ[@@g?ggég%yé%ﬁiggﬁﬁﬁ%"éﬁ%lﬁ?gﬁnulaI
antiitussi vl ﬁ@V@GiQ{?l}llmﬁdﬁi siacosppeifio cyetberds using apHogHE RUCCHHBE apent ane, or
dext r anet hahRBAR of RagatobhRloval &xifgatabdl N | i gand including prostaglandin
F agoni st such as | atanoprost; m soprostol, enprostil, rioprostil,
ornoprostol or rosaprostol; (9) a 5 diuretic; (10) non-steroidal
antiinflamgdery agents (NSAIDs} such as propionic acid derivatives

(al m ngprof en, benoxapr of en,, bucl oxi.c acid, .catprof.en, fenbufen,

f enopr 3$en, fl upr of e?\‘th“ P bPl}ﬁIW%‘?]il,uc?lg'uﬁpg?tg@? Sﬁlﬁsdéﬁqﬁbsftgr‘?%%%rtegﬂp gf en,

ni r opr ?f en,frmmphmxramgutdx_)aﬂpraowipmblqmarpuomfcmsespipe]uding_dﬂ@'ggnis bpsesfaed, haci
tiaprofenic : : : [ : e t haci n,
aconet act n. "By ByEnoShREUARERLER oGy eath AP I AN b RALR 700

aci d, fent iicaen, qopper ése, ferrpys dfhim. MagucspiRd MBI SaLS, SANSARRALS,

tiopinac, thdBlubd) sodiufQPRkAidthe 8RE TR PEleferf@Nd e A6henidsl, | vati ves
(flufenam c acid, neclofenam c acid mefenglgglr acid. n %I um c acid and

Lol T enath ¢ CHlaeR: mEmaERY IPOH Ry PR soqimg G BT uni sal and

f1 uf eni sal }phaaxaceatisallyl &ooptadeprganicawnaaxic based dndlodansabindf pemaxy,can) ,

salicyl ates (acetyl ljlcylic 15 I sul.f as. |.he azol ones
(apazone, b35§%r}d§9¥§1‘§ﬁ h?‘ 6%%%5 hsel,%%lrlr@?eedba&%l é‘gsolﬁgﬁié%y%ﬂﬁ%%{)%;gﬁy,

pheny! but azuhss)tpted Bhlingsy cyodioxygeasasel ascGoOxXeg)hanghidsins oyush g8 etgizise,cel ecoxi b
and rof ecoxi.h.. L:cOXihy: a ey T a] TR aY b_g; -
phosphodi eﬁ%‘%@%g{fé‘gg’ﬁh@h%@eﬁ hf%%ggg%@ﬁ%%ﬁg&%k@ﬁgﬁ - c%l:eLtC}*}lYl

ant agodPst sar@ﬂoqth@mih%ﬁ«wqthy%@mr@é 1)y ethanadyeive afthylergdamine d¥rtyl- and
CCR-3; (14)mé&pabesd, &V-elhyRibdriane! bRgaaBeNEGcsafing istire Jolriteeias,ase

i nhi bitors .%I ovastatin, sSi rrvatﬁt Ulil n andgf'rr@)r/ﬁstat.l n, fluvastatin,

at or vast at i FOPIRABIe by SLEAPF ¥f;,u°§51&ﬂfe 9 (RRYPESEABHNR* and

col esti pol )polyuntiot resins, procaine,fpaniaés, irdobraacine, tdethiylaating esmedwidmibe,ozi |,
clofibrat, tI'igfb%&iaR{iﬁé,Gfro%?e%zﬁ%ﬂ%,a&cnid%@ﬁl? , and probucol ; (15) anti-diabetic
agents suchas*rnsul'i’n, 'sultonylureas, bi guani des (netfounun),

a- gl ucd8i dase i nhi bi t When (eccanipessll ohihd PP&enl inventionds bigie.oalts may bee,

pi oglitazo d . QA ! 16t N bd ik o 18)o ations
of interf eggﬁpaggﬁébﬁ(nﬁﬁ?{e}rﬁ ?%?gﬁdl ealtcgﬁa,l ?ﬁ?g)rx ]E(!;i’ﬁ:édli’ld’ Eﬁg‘f%gf@?@% .

ant i chol i neP&INC ageht Suckasils dacludpsrcs e heazengsw s, @F%Z%rfﬁ%lerﬁpgwar onude
and ti ot r opiwid) &h@ivseiednic FamaRt| gléconis kReArhi¢ehyadisedmid) iy didhmmicagoni st s;
(18) _ster0|icsje§ .souch]ﬁgré beill .onrlral%.ason . et h%/lrér]ﬁgondisol one, .tbet anet.hasone,

pr edni sone, SABORE RE- UG " %dmﬁ@ﬁlrl%é%eii? SHEMG 101G B U mmon! y
used f 86 t hentotlemiayphosphbrio sgeanicesudficic, stase p-tolugpeanfoandacid, aad thet an;

(20) alendronate and other treatments fgf_osteoporosis; (21) other
conpounds such as 5-am nosalicylic acid and procli-ugs thereof,

anti nmetabol ites such as azat hioprine and G nercaptopurine, cytotoxic cancer
chenot her apeuti c agents, bradykinin (BK2) antagonists, TP receptor

ant agoni sts such 35 as seratrodast, neurokinin antagonists (NK1/NK2), VLA-4
ant agoni sts such as those -17 WO (12/1)818l PCT/ CA111/ O1(1C9 described in
US 5,510, 332, W97/03094, W97/02289, W96/ 40781) WIGE 229GG W96/ 20216,
WOG 01644, W9OG 06108, W95/ 15973 and W9GE 3120G I n addition, the
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i odine yields VI. Condensation with an appropriate cycl opentanone 111
foll owed by the cyclization under Heck or simlar netal catalysis

conditions | eads to indole |IV. -18 V1' O 02/1i 8181~ Schenme 2 R1 \ H 2,
QR3

VR T Rolife pmeay prelieddy i, R bbrtalt iradhleri. mier, phosabeior

sim | ar cosdiuricoms] tGoapoamds of Formula 111
. presented 5 in Scheng 3
(VIl) or an appropriate
appr opr i at eorapapdrod herimuda Eiehneast iQulgoinelade ey

Yy Su tut e enam ne

. leaving greuR) in the presence of a base such as an al kyl |ithium or

Lewi s acid such as silver trifluoroacetate with the silyl enol ether VII

gi ves the cycl opentanone I11. The conpound of fornmula Il may 10
al ternati vetijtiee prepmed fromthe addition of QY on an appropriately

substituted enam ne ¥L baly oeir co%p%x%(d Er}%orm I]a 1 Po m?c—:llzrz]ctf [h pro&gélgull 1n
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15
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35

receptors makes them useful for preventing or reversing undesirable symptoms caused
by prostaglandins in a mammalian, especially human subject. This mimicking or
antagonism of the actions of prostaglandins indicates that the compounds and
pharmaceutical compositions thereof are useful to treat, prevent, or ameliorate in
mammals and especially in humans: respiratory conditions, allergic conditions, pain,
inflammatory conditions, mucus secretion disorders, bone disorders, sleep disorders,
fertility disorders, blood coagulation disorders, trouble of the vision as well as
immune and autoimmune diseases. In addition, such a compound may inhibit cellular
neoplastic transformations and metastic tumor growth and hence can be used in the
treatment of cancer. Compounds of formula I may also be of use in the treatment
and/or prevention prostaglandin-mediated proliferation disorders such as may occur in
diabetic retinopathy and tumor angiogenesis. Compounds of {formula I may also
inhibit prostanoid-induced smooth muscle contraction by antagonizing contractile
prostanoids or mimicking relaxing prostanoids and hence may be use in the treatment
of dysmenorrhea, premature labor and eosinophil related disorders. More particularly
compounds of formula 1 are antagonists of prostaglandin D2.

Accordingly, another aspect of the invention provides a method of
treating or preventing a prostaglandin mediated disease comprising administering to a
mammalian patient in need of such treatment a compound of formula I in an amount
which is effective for treating or preventing said prostaglandin mediated disease.
Prostaglandin mediated diseases include, but are not limited to, allergic rhinitis, nasal
congestion, rhinorrhea, 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 failure; diseases or conditions requiring a
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Scheme 3 1. Qr 2. HHO HH\ R6 ~WRs Rt VIII OIMs LI 1. RLi or H\ R6
Lewis acid RA RVII ISPCT/CAIl | /11 111(r9 OHQHR6 -,~ RS R~ 111
| nt er nedi av@ozestpounds of Fornmula X may be prepared by the P@@Grod/opre@sent ed
in Schenme 4 froman appropriately substituted indole (1X). Brom nation of
| X may be acconplished wwth bromne in a polar and basic sol vent such as
pyridine -19 WO 112/11818G fol |l owed by the nono reduction of a dibrono
i nternedi ate under acid and reducing netal conditions to generate the
ol XS SIETE A S B B2 ok By SRR For 2
appropri at einflauthaiont ghegenen®aleaufll \iseasd; inmycoaseavetionf disdrdess ifclidieg
eaving or o PeReP R iy BENAT el e EhRhRe ol BT RAR Buf 0l BUET ) o
DVF gi ves | resSgttiensush &sfoRexdmple-estR@porodis;\sh@kRshermel regulBtion ireluding ne 2.
Metal, Agi dfé%fe?%’nd B finE GofdaPo bh8Hohs in which immunoregulation is desirable.

More particularly the disease is to be treated is one mediated by prostaglandin D2

such as nasal congestion, pulmonary congestion, and asthma including allergic

asthma.

In one embodiment of the invention is a method of treating or

10 preventing a prostaglandin mediated disease comprising administering to a
mammalian patient in need of such treatment a compound of formula I'in an amount
which is effective for treating or preventing a prostaglandin mediated disease,
wherein the prostaglandin mediated disease is nasal congenstion, rhinitis incuding
allergic and perennial rhintis, and asthma including allergic asthma.

15 In another embodiment of the present invention is a method of treating
or preventing a prostaglandin D2-mediated disease comprising administering to a
mammalian patient in need of such treatment a compound of formula I in an amount
which is effective for treating or preventing a prostaglandin D2 mediated disease
wherein said prostaglandin D2 mediated disease is nasal congestion or asthma.

20 In another embodiment of the present invention is a method for the
treatment of nasal congestion in a patient in need of such treatment which comprises
administering to said patient a therapeutically effective amount of a compound of
formula L

In yet another embodiment 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 comprises administering to said patient a therapeutically effective

amount of a compound of formula I.

Dose Ranges
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.
It will also vary according to a variety of factors including the age, weight, general
health, sex, diet, time of administration, rate of excretion, drug combination and
35  response of the individual patient. In general, the daily dose from about 0.001 mg to
-12 -
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Compounds of Fornmula | )nay alternatively be prepared by the nethod
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~a-BulLi, faqubkReimeper kappdngeignt of amemmabtirelsible0. 8l ar webrav e gi ve
conmpound | perid0 On MQoq?eh qa&d\dsn mPF B iR ebtalBoRist dﬁ’saﬁud oltsidRttehe M@iBr X X
Ar PrT~-rAO1 iun u Rs ~~~ Pd coupling, RMR2 or simlar conditions
~/ N Q 3 of°'R§ §asc§3Y R x | Ar 5 REPRESENTATI VE COVPOUNDS Repr esent ati ve
conpounds of formul aThe axlneuxsihxﬁwtn'vd‘ingﬂaaieholhbomﬁ}nge Zfathbﬁsd withehs vdrgied t uent s

. i ndi I
Vari ani b EARHEE e ROE: h SelRAhed 0 o s e PERE R & bR heRBRIH orer ¢

m xture, aaul lﬂlb@artmdlwmﬂldalof edraimistotien. sF@mvaomlﬁlaéemI@mmtenm frods for

the resol “Ih'e%'i‘al‘?lfdn ﬁi@t‘i‘ét &”Eﬁrq%nﬁﬂgnfa?"coﬁtﬁﬁl ﬁcﬁﬂ@ro%%g di“aé‘ﬂeee[%%ﬁﬂmrs are

well |cno~,vn ose art:; select ['ustration of such
net hods ar eorawcwdg@gvethuaaaémpmnﬂwe'mgmowm é@omtr«éucm@r @wter@&wmche R2 >\ \

S R G e,
s02Meslers m%?é?hm% ciyiepn @@Mt eip g

1’1 active

lie7- SOZI\/EErg(ddlmlm typiealy?0.5 W HAR 2HokPHAmegl 10 he, Z5 mg, 50 mg, 100 mg, 200
mg, or 400 mg.

Pharmaceutical Compositions

15 Another aspect of the present invention provides pharmaceutical
compositions comprising a compound of formula I with a pharmaceutically acceptable
carrier. The term "composition", as in pharmaceutical composition, is intended to
encompass a product comprising 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 combination, complexation 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 ingredients. Accordingly, the pharmaceutical compositions of the present
invention encompass any composition made by admixing a compound of Formula |,

25  additional active ingredient(s), and pharmaceutically acceptable excipients.

For the treatment of any of the prostanoid mediated discases
compounds of formula I may be administered orally, by inhalation spray, topically,
parenterally or rectally in dosage unit formulations containing conventional non-toxic
pharmaceutically acceptable carriers, adjuvants and vehicles. The term parenteral as

30  used herein includes subcutaneous injections, intravenous, intramuscular, intrasternal
injection or infusion techniques. In addition to the treatment of warm-blooded
animals such as mice, rats, horses, cattle, sheep, dogs, cats, etc., the compound of the
invention is effective in the treatment of humans.

The pharmaceutical compositions containing the active ingredient may

35  bein a form suitable for oral use, for example, as tablets, troches, lozenges, aqueous

-13-
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(12/11818G PCT/ CAOL11>111C9 Q R6XAr CH2CO0?HCH24- C -
he CH? CO~HS@@22) 248 86 2- phe CH2CO02HS023, 4- C12- pheCH2C02HS024- Cl -PCT/CA01/01069
he~- FCH2C02HCCR, 4- C 2- phe~- FCH2C02HCOB, 4- Ch- phe~- FCH2C02HCO- Ol -
he7- CF3CH2C02HCH22, 4- C12- phe7- CF3CH2C02HCHZ3, 4- C12- phe7- CF3CH2C02HCHCH33, 4-
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~- FCH2CO~-HCH22, 4- d 2- pheCH2C02HCH23, 4- Ol 2- phe~- FCH2CO2HCH24- Ol -
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: eCI~ FrC]:I?I:CDZ 8 Cl_fiﬁgd‘@‘aﬁmg Chnilositidas misdd2Ppeel ude mad-tBprepared according to

| ~- ECH2 002 HEMY me@odmjlg Iﬁﬁangt for the wanutiagtyre qigharmaceutical compositions and
he~- FCH2 CO 2 IsGitiPdbnipdstidng hexy-dottdCoHichidGe @herts 8ected from the group consisting

he~- FCH2 2H 3- .- 4-
'~ Forp SRCRIINE Me%%’@é%‘i%% Q‘g%aeptggﬁﬂres?%"’mg agonis in \ /oy
|12/ 1181 SI eulatw m(vndb/pimm(lao@umlw@xmandm@la@@d@p@pmt@sc@bﬁmwommmﬂoozH

gHi G F3-ph é}le active 1n2g'{/%d1ent in aglnnxtur&_\?/zltzh réllo_n th)zuc ppharnmcSeutdc)ally acccﬁtaqb%% HOHR2, 4- CL2

- phe~_F5- oozwe;qzwmmz@ syitalo foyrfae mpnyisciarnideloiso Jhesparcipients may be’
he5- C02 Ve CH2606aipRe? irfeh t dihfentsh@feh @0 dMeiuhir-6debdl(akd) dodiufAr &atbonate, lactose,

he5- C02 CHZ 2H1, - r4-Cl - MNeCH2QD2HCH22, 4, G- O 3- phe7- F. 5- CO2Me
Grocoonits ggémgplzpsfé}l%reﬁhé&dlat@?%e%@g@@ SR BinTReratisabents, for

S5- C0O2MeCH2 @ 2hlel2cbr @k tadehBor alpieie m%wgﬁﬁﬂ@-lfﬂ dxathpBrstarch, gelatin or
he5- CO2MeCH
he7 F5- CoPNECREPIS %éh%atag Benls ios cpumle RS s et g o el

he~_F5- CO2 VEGE{2Q02$ may 'bﬁluhQﬁmttm-ﬂB@)pm@}L waﬁedﬁQkM@HQ@me{O @blaél CN-

he5- CO-MeCHY H
S 2 o CRSG Eool €4 e L ?a@‘%&@%m%?%ﬁf% o e phe5- CO-Me
CH2 Co2HER 22 sestained #tien-ovesa tg@gﬁkpegq obforexample, a time delay material such as

2,4, G F3- phef bryl lel%ara«ﬂeﬁ& be B@pt édsﬁi@ﬁlﬂa b beH22, 4- A 2
-phe 7- F5- S%\}/g $xe

gﬁ@(@@b&%&:} iskeds
D Fe ConbERBERBY edegmide dfs%‘%’eﬁég“ﬁsééo% 965458 che7.

SOVe~ CH~CO41265B72 t¢ fqanrostadic-thdrepdutiz 3ablets for control release.
Formulations for oral use may also be presented as hard gelatin

20  capsules wherein the active ingredient is mixed with an inert solid diluent, for
example, calcium carbonate, calcium phosphate or kaolin, or as soft gelatin capsules
wherein the active ingredients is mixed with water-miscible solvents such as
propylene glycol, PEGs and ethanol, or an oil medium, for example peanut oil, liquid
paraffin, or olive oil.

25 Aqueous suspensions contain the active material in admixture with
excipients suitable for the manufacture of aqueous suspensions. Such excipients are
suspending agents, for example sodium carboxymethylcellulose, methylcellulose,
hydroxypropyl methylcellulose, sodium alginate, polyvinylpyrrolidone, gum
tragacanth and gum acacia; dispersing or wetting agents may be a naturally-occurring

30  phosphatide, for example lecithin, or condensation products of an alkylene oxide with
fatty acids, for example polyoxyethylene stearate, or condensation products of
ethylene oxide with long chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial
esters derived from fatty acids and a hexitol such as polyoxyethylene sorbitol

35 monooleate, or condensation products of ethylene oxide with partial esters derived
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S02Mo5Ti TPr 6i ORI 4uending TnedBER VEG: thisTNGHREARY BN fike CHR-TRtyE>

S8 s P e A TR A W . e

F5-i-Pr CH2 Coltii¢ @it findluse in the preparation of 1nJectab1es

Q&ZHE;ZZ g CHZ COZHCHE s frhds B8 Amima Tondyr SHdAC A GhIR Rt {9l tBe RIIB, of FS5- ¢- Pr CH
he7- F5- |-Bualm@@12¢qmzfgr rectel odmipispuatian pl BgEpaodhgepcampositans G3Rde. F5- i - BUCH2
OOZHSIHZ 4- g Eﬁu&ﬂ’{ Gﬁ%@ﬂi@séﬁa@l@ncﬁhﬁ‘nmﬁﬁo Bi@i%ﬁozhﬁlﬂ@scﬂrdcaﬂ phe -

h e7 F5- ﬁ?pgr%?eﬁﬁbl qrid flt tke re(c:tl'a(?%empel ture and ﬁ thexe ore %2: tlzilg:lt_ihze4 Cl-

~CH2 COZHCI-IZBc;c‘ﬂurﬁ?l&1=ef1)si€l:(§é7 t%ﬁ@ﬂ@h&hﬂkﬁﬂlﬁ @le-cobebbfiteland polyethylene glycols.

|47 CIFFHmeHCHZZ 4-d 24 F‘% opical S:gez creEI%HZ (Rtmkﬁl%ﬁz Eels s%f‘u%o%s 89 Suspensmnﬁcflz_t%COZHCl_'Z

he7 F5_c- guOHRaDtaChe 2omp@izl gfifetniul &5 ars BubHRGOLFGHEBpeeCoPthirhe 5- ¢- BuCH2COZ
HCH24- O -

he F5- Cé}{) a[()]%ﬁ%tl%l%j& 21.%Dal agﬁllcatlon shall mclude mouth O_Bhes an? E(qu—;IIZ(ﬁ 2:1?[) 4-d 2- ph

e~ F5-cl (@qgl)lzg@qg orgyrgepgtallipe comprlsed o‘fa pharmaceut1ca1 Carrier, cosolvent

he7- S02Me5- ghfatifideHron fehiZérOeiahtsr, e detvativh 8 ystéh 2MaSenteli @t ( CH?) 3CHZCOZHCH23,
4- C12- phe7- S02Me5- C( OH) ( CH2) 3C~1 2C02HCH24- O - he7- SO2Me5- ( 2- oxet an

1) C~1 2CO02HCH22, 4- O 2- phe7- SO~Me5- ( 2- oxet an
1) CH2 C02 HCHE®ndhihoph e 7thSDRABMEDrugR - oxet an 1) CHZCO2HCH24- O - he~- F5 (2- oxet an

1)C|—|2C02HCII224Chp ~= Fl - (2- B%]

5-(2-oxetan 1)Cl ~ %ﬂén‘%]% a%ﬁﬁ?gﬁﬁ%@ ﬁl%dﬂpe% dlseases

R1/ |t 2R3R4/ R@@t\e@m{)mmumlm bwmlrmstgedwmumxéhcrmuncIaacmt@ Ohus1ing18( r
PCT/CAIT 1/ Hﬁétﬂxﬁgaspect the pxesent 1nvent1 rovides pharmaceutlcfll com ositions f01
Rl/R2R3R4IR5Arg-0)I\/e - phe5- C02Me q* é H-.-d -

| i e5- CO?Me2 TeHERED 1@1*?‘%‘[%%1 é@%%@zw@m%m rageRticalpR 02N _OgCH

2C02H4- A - amount of a compound of formula I and one or more other therapeutic agents.

2?;;53_&%2)2 {t%)iq %E%Cplc)atzltlcl gge%ts%r C(pnqgmatp ion t%gﬁS% with® a%%%%)%lﬂ% O?ng'l:l]-lzll]EP P es- Co-Me

he6, 8- FZ%- CWBmemmammam@z-apmgenm F2B aOSNI51 qamzmmcmmmhmsee 8-F

2~ 5- COVB~ 4

5 003 HAgEE %43“ AL o B TR i o ﬁhﬁ@e&ﬁﬁ@“@“@
5-C( O) CH3 " mgtaprotergaolga u@ml oyl dhaalike; ﬂ)mlq*qsm@emmﬁm gncsuﬁm "
3,4- Ch-phe Fykofrehd adth M3 a lipfokIgenii® 11¥h1§1@(?11\§%cl5a@%%lu"[\'b'st%ﬁngkaﬁbe

pranlukast, or zileuton; (5) an antihistamine such as bromopheniramine,

30  chlorpheniramine, dexchlorpheniramine, triprolidine, clemastine, diphenhydramine,
diphenylpyraline, tripelennamine, hydroxyzine, methdilazine, promethazine,
trimeprazine, azatadine, cyproheptadine, antazoline, pheniramine, pyrilamine,
astemizole, norastemizole, terfenadine, loratadine, cetirizine, levocetirizine,
fexofenadine, descarboethoxyloratadine, and the like; (6) a decongestant including

35  phenylephrine, phenylpropanolamine, pseudophedrine, oxymetazoline, ephinephrine,
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~CO02H -29 WD 02/08181 PCTI CA011011)t9 R~/RZ R3 Q and R6 Ar 7-S02Me
5-C02Me ~ 4-d -phe CO2H 7-S02Me 5-c-Pr ~"'"r p 4-d -phe HO2C ~_F

5- CH( OH) OM® 02/09188, 4- C12- phe CO2H 6, 8-C 2 7- S02Me ~ 4- QO - phecTrER) ihh1869ASSAYS
FOR DETERM NING BI OLOG CAL ACTIVITY Conmpounds of fo~~nula I can be tested
using the follow ng assays to deternmine their prostanoid antagonist or
agoni st activity in vitro and in vivo and their 5 selectivity. The

prostagl andin receptor activities denonstrated are DP EP1, EP2, EP3, EPq.,

f t n t human
enbr | E)oﬁln g EFEOF ne &?I)&PE%%Z?S@% n%po heé(gﬁlll%n%h V?%f &gé’épt or cDNAs
con~ espond|aﬁ@1tltsélvbulllq1u<ﬂle&gowlmhy@cmammmphcm csnhlatzllpemtaﬁle |§at gdt het o ek
-appropri at %leﬁtlrélﬁ@tlﬁ&{phé‘@gmrt)n% %%Hﬁlrh%(ﬁﬁtn?cﬁ& i p{o W;l%

293(ebna) cells SSin are
gr own undeISU%sééﬁaﬂﬁoﬁn@lﬁoﬁéﬁsmlmrosﬁbIl‘mewl @ﬂ@mmmmdsa@fctsml @3 weeks

- of h AR to 15

gl og;fngel :dﬁjllftg:egmﬁhgmraﬁa“@géept o?cgl i r‘f’d assawﬁgggﬁ[&g’b Hcel S

are mai nt aRedHVEs NPPEOLCH 0@@6&"%&&0%%%%1?&@3@ enladem.ed by

di f f er ent i &nopefen,iffupeetei, dh@@fdﬁéxﬂ\mqgoﬂeySmao;ﬁf)fehhl@eté?e F?\]hlhﬂm %?Sn 'O se
2/ 1181 H t e sence o0

|1 ﬁ recept olP %{ ng éssléy lré g P%ﬁ%?l %Pe%lg’ﬁ?%ﬁ tHﬁprgrlgWQ agidg are

per f or med iflﬁxamoﬁw RESiCKOH féqaﬂaﬁv@)(lr(dﬁﬁ@thaﬁiﬁ areth¢TRin, Qaﬂcldfénﬁﬂybhﬁagﬁ&h KOH (pH

7.4) (Y aggloffac t%‘ﬁelto?én'ﬁb Nencto AV ER T ontidAc m&%nag By %eélé tllfc?xgaz?cg 01E

appropriate radiol | The reaction 18 iH
ngﬁbr gne pPERIBRG Sulmdg*aﬁwnaa%toémm zidorgtitagin, fa}lﬂggllnfsplxadefemmmmcub kept

const ant atierlva%ésl(ﬂb)feﬂaﬂn@b&d' Iﬂédl@l%hbrﬁﬁsctcld\'%féﬁﬁﬁ& f’xgﬁ R4 S

determned_i.n the sen M of the correspon non-ra |oact ive
olfens A

pr ost anoi d nt%‘pg‘?’lé'?‘@btfﬂﬂfi? é?idf]@f‘v‘ﬁ()’eﬁ{qﬁﬂ'alilszﬂ@@ Jature or 30

C and ter nvnaalad(lbgmcaamlpdmfxldah’r auhddxﬁbanﬁdﬂﬁlctbﬁcb)@cﬁD I’Lﬁh@gaﬂ@ e%@trygké{ilfgggfl by

t
:ggér?ﬁ:' B?cﬁg%lfﬁ&?‘ (ﬁm?h aDﬁ'éI‘ Loﬁl&% ’%ﬁ%" ﬁéngneb PRUFREEand expressed
as a funct F’@fﬁbﬁfazpilfg@ﬁMpfmh@temneaphlammlbumzom}eﬂ 19 oydons/eeest-25(pmizgal
concent r al iITGEARAGs CUENRT, bl oAEhETERALLAD 108 ieaRR 3 N iBhitfiors

t t {_assa
reasenger  SSBEBIlss S e (HENATY U, Tl DR 630 b PonistsBRhe
293(ebna) d&lnicﬁdnea’écdpﬂdﬁislmbt@ﬂl)(@eﬁ 1, CARUIBIL LOFRM.Q !lf)”élh%?éﬂe?ol( HEL) cells)

O ol AT 2t B oY s HVERE 5855 s Msehes ovisiain pasiabn s wi . apo
plavastatm ﬂuvastatm, atorvastatin, and other statins), sequestrants (cholestyramine
and colestipol), nicotinic acid, fenofibric acid derivatives (gemfibrozil, clofibrat,
fenofibrate and benzafibrate), and probucol; (15) anti-diabetic agents such as insulin,
sulfonylureas, biguanides (metformin), o-glucosidase inhibitors (acarbose) and
25  glitazones (troglitazone, pioglitazone, englitazone, rosiglitazone and the like); (16)
preparations of interferon beta (interferon beta-1a, interferon beta-1b); an

anticholinergic agents such as muscarinic antagonists (ipratropium bromide and

tiotropium bromide), as well as selective muscarinic M3 antagonists; (18) steroids
such as beclomethasone, methylprednisolone, betamethasone, prednisone,

30  dexamethasone, and hydrocortisone; (19) triptans commonly used for the treatment of
migraine such as sumitriptan and rizatriptan; (20) alendronate and other treatments for
osteoporosis; (21) other compounds such as 5-aminosalicylic acid and prodrugs
thereof, antimetabolites such as azathioprine and 6-mercaptopurine, cytotoxic cancer
chemotherapeutic agents, bradykinin (BK2) antagonists, TP receptor antagonists such

35  as seratrodast, neurokinin antagonists (NK1/NK2), VLA-4 antagonists such as those
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aeClllol'lIll) are perfornmed to determ ne whether receptor |igands are

agoni sts or 20 antagonists. For cAMP assays, cells we harvested and
resuspcndado n2odi8é 13SS cont ai ni ng 25 nM HEPES, pll 7.4. | n®glatAmeMs6gont ai n
100 yM RO 20174 (phosphodi esterase type IV inhibitor, available from

Bi oxnol) and, in the case of the EP3 inhibition assay only, 15 yM
forslcolin to stinulate cAMP production. Sanples are incubated at 37C for
10 min, the reaction is teinunated and cAWP | evels are then 25 neasured.

PO 2l R A B8 o B RO Wil co-factors,
F12 rrEdij urt;1 WﬁP@Bﬂ%GrN%O%/ZGZIGJWOQ_G/ﬁb@‘Bu%@9@961&%W695/ﬂ§97&m’£e38$?ﬁe
provoke yV@% /'ai'lé‘@né)dlﬁ%ﬁﬂl P F:Pr?vehg&{ %L%HP‘ALQE ﬁmﬁ&%ﬂi&hﬂg q

Li gands are oxXl ept constant~at 1 % (v/v)
in all incubEsiagisdindg? la%ﬁﬁegtdssea@@cgré@@ﬁag nedBIBHYEHOR ExpBias ingpesd

fﬁpressesi asf suchURGatrh@fn aqlfonltbﬁ@mﬁer@pwﬁ@m e?febﬁv% z@ﬁ&n’ﬂ@f'ﬂn o4al Bes ?ng
e maxi mum.r es Se .as onpa oSt anol re C al ed.
oy oo Prtgti i e nistare il Oh of e wglia%f&ﬁ HTC RS
det er m ned hnnﬁdﬂatdlydatﬁwal %ean@ndtslm@h&tmégngmmeﬁdsop@ beaﬂhumoamnmﬂ used

cal cul at ed Pr event. on f PG@ED2 or

al l ergen i n&cﬁfceéﬁh ﬁ%{bvglmle%ﬁlﬁg%‘f’? %‘nlt fsr?c{gwléé?r‘? al%‘f‘f:egf)m,ﬂﬁ?rn?{';‘al ls{ﬁ?%eﬁ Gtion:
Heal t hy adukbtmbinetms of 48ive@ngdredjpntameyuswmidt.in Thvesralosagerfal snacmemseel dchieed on
t he basis o f positive skin reaction to an intradermal injection
of Asca;(?;s ];Kz:atgvl?ﬁlﬁ Iléal‘t%btgct 5 Measurenents of nasal congestion: The
experinment is performed on conscious animals. They are restained in a cart

in a prone ROSTHODY @Ptslypljﬁqﬁgl@eads i mobi | i zed. Nasal airway resistance

(NAR) is neasured u5| i f S i nonetry techniq pi cal

anaesthesia (2% i doc qq‘é}oufl %%p%‘?‘é‘ngl f%trtP‘FlBleﬁ%&f VCBHQEEL g‘? B‘tepi“ﬁg

i nsertion ohc@rcnﬁg@i thecherhbtid tonees olitlmetax S eiimes ridto &f antdhtsy followinigahd 0

connect eg](gj gl Clﬁ? éﬁolgr aph and a flow and pressure signal is recorded
ti | PESESH &S Wk

on an o 8" a conputer for on-line calculation of NAR
Nasal provocation is peefordiadcoypounesaf Fomde l¥tmgnbopreparedby dol i zed

solution (1 r Sy ed poor
to and for %a&lggop%&ﬁﬁe{dedsl S):%@sn%l%g'%ﬁg %&%MS%P%§&E$%W al I ergen
i nduced nas#&iD-oBeactige of bhvvlth ag 9n[emﬁw§ CHOpRE{ANARE ﬁHlungﬁrelﬁalﬂeatIméqie oHeal t hy
adul't mal e gyfiprebRAHSHIBNEENs (4-10 kg) are used. These aninmals are

sel ected. on the basis of a natural positive skin reaction to an

i nt rade? nal injection of Ascaris srrrrnr extract. Before each experinent,
20 the nonk8yhawd ected for a study is fasted overnight with water provided
at libitrrrra. The next norning, the@nimal is sedated with | cetanune
(10-15 ng/lcg i.m) before being rHmye@ fromits home cage. Igsis placed

on a heated ta e(BGC) and inj ed K{h-Rd bol us dgse (5p /kg i.v.) of
propofol. The i iI$ i ntubated thya cuffed endg\s\S bep€ 4- G nun
|2 us i nfusion

LD.) and anagstfpesig i s maintai nq?l /gr’aRcontl nuoysr
2‘% a

of propofol K /'kg/h). Vit sRgns (heart Rate; blhod /presKre,
respiratory r teRpEr at ire) ar e noni T or ed hh/

expei -t nent . asuremﬁlts of nasé&lishedndelstoron: A heasurenent of the ani nal
respiratory resistignce is taken vinalacpmditioms achogr aph conf®cted to the
endotracheal 30 tube to ensure that it is normal. An Ecovision accoustic
rhinoneter is used to eval uate nasal congestion. This technique gives a
non-i nvasi ve 2D echogCamppindhel Fargiutiel Vomay hkemasely Ghprepasdbyviod ume and
the mn I cavity are
comput 6t wi Pl Dy ERRU S ahe2 2 Wa@%ﬁua?% e BN, st o

sof t war e (HB@@PU@amﬁr a‘tVéiFlll@iine ws&% lqun nsatiqeakdh ar ARPIopRge 35 i s del i vered
directly tocflcﬂépeﬁﬂinﬁﬁé i fﬂﬂ&aéd SRtk cycl{zaloP bnde? IHEIR br sifhBur aRAN ¢8RIy nasal
-32 Vb' O 112111818G PCT/ 1/(11 119 congestion are recorded pz~or to
and for 60-f tr‘ﬁ“ﬁ‘? ?)detoec 2l 1 enge. . |If nasal congestion occurs, it will
translate into a reduction in the nasal vol une.
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Pul monary Mechani cs in Trained Conscious S~uizrel Monlceys 5 The test
procedure involves placing trained squirrel nonkeys in chairs in aerosol
exposur ewahenizesss. For control purposes, pul nbnary nechanPCECABESIIEMENT S
of respiratory paraneters are recorded for a period of about 30 mnutes to
est abli sh each nonkey's nozmal control values for that day. For oral

adm ni stration, conpounds are dissolved or suspended in a 11o nethocel
solution 10 (rnethyl cel |l ul ose, 65HG 400 cps) and given in a volunme of 1
mL./ kg body ,wei ght. For aerosol adm nistration of conmpounds, a DeVil biss
ultrasonic ﬂEHEI zer is utilized. Pretreatnent periods vary from5 m nutes
to 4 hollrS before the nonkeys are challenged with a doses of either
PGD2 or Asearis swmantigen; 1:25 dilution. Foll ow Bge, each
nunut e of dat 1|s cal cul ated by conputen as 15 a p ﬁge from
control val ue &ch rgsBasatory pa teryincludin gj* y resistance
. (RL) and dyna \& mpl i angg (Cdyn) . ;hﬁ' edllts forIEaeé4test conpound are

subsequentRy ed fon_a_uknhauaneEr f 60 m nutes—post>*chal | enge
which are th u// q: ‘QEQM}OU k arNey hi st aeical baseline
control vaIﬁ%s for that ni'tey dition, the owe hio valgs for 60

m nut es post - chal IVenge for each 20 nnnkeyvlhlstorlcal ne val ues and
test val ues) are averaged,separately and we used to caf’t e t he overal
per cent i nhibitjion P qea$ator or Asca.ris antigen response by the test
conpound. For

aggtysis, paired t-test is used. (References:

Mer: u~ Iane e tagl andi ns, 2S, 173-183 (1984) and MFarl ane.
C.S et al. Q22, 63-6S (19S7).) 25 Prevention of Induced
Bronchoconstr g(p h "N Allergic Sheel o Animal Preparation: Adult sheep with
a wean melghR of 35 kél(range 1S to 50 lcg) are used. Al aninmals used
neet two cziteria: a)rvhey have a natural cutaneous reaction to 1:1,000 or
1:10,000 dilutions of Ascaris suumextract (G een 30 D agnostics, Lenois,
?FTC); and b) they have previously responded to inhalation challenge with
Ascari s suu.n w th bE&ompanndgaitterinedthoephs prepeteil by tanoietiotl preseftednchi a

bst 8 839-44 (1983)).
Mbasur crenpt Sofiels YHE0AAR T Glop ety iR yTRBL b VID Sk 2201 (i hed T
cart in thémmamféelpséemﬂ&ﬁd orayne AR Hddigon ﬁfzatbempwpzeépesxfttoetn%pu cal -33
WO (12/ (i &8s ltﬁr(@?éféﬁa/wt ile}at:t@%n@ra%tdgels bPa tétwta@errcmgﬁ b tﬂeq)%@seg@esom th 2%

| i docai ne sol utio ﬁg cat e d@- hrou one n strll into
t he | ower ?86H%lbt?saﬂ *f’ I‘é‘i‘ft‘%‘i‘lsﬁ é’r‘@s ?‘H@ﬁ“‘r TS EE J\}\‘/P’t% at&Yflthe
endot r achesgilyl ehblesthdrAl givck e oichpentaasierTil. Ths icogpauidd efdohelafiiloarppt i c

bronchgscope as. a, gui de. Lo Sorest sophagea
5 bal Ig(gn cg‘?tlﬂ%sa[t‘gt ef?lFPmﬁ'hgnH?ﬁh%gégﬁi#()FQ ai ra)n ap\%ﬁép@%té’l\ﬁ%&&?l%ned such
t hat i nspi emtmion ViHodleeStosk Heguaine we sipribg sonditiolest | ection with clearly
di scerni bl e cardiogenic oscillations. Lateral pressure in the trachea is
measured wi.ith a sidehole catheter (inner dinension, 2.5 m advanced
t hr ough anﬁcﬁﬁ§ﬁi|oned distal to the tip of the nasotracheal t ube.
Transpul nonary pressure, the difference between tracheal pressure 10 and
pl eur al pressur@nmn§ measured with a dbfferential pressur & transducer
(DP45; Val i dype [Corp., Ndtltihei dge, For the ng §urenentNof pul nonary
resi stance g th Rﬁaxﬂm&hsmnd g{ gracé 6ubefis connegted to a
pneunot achogr c ue Beél "%nals of
fl ow and trans r-y—pf-esstrre are ed Uﬁ'ﬁﬁ“ﬁSC|l 0 g (Model
DR-12; El ectromfs for Medicine, 4te Iains NY) whic ‘Hs& inked to a
PDP-11 Digital coMputer (Digital EqU|p f Corp., Maynard, RMA) for on-line
cal culation of RL fromtranspul nonary pressure, resplratoryluolune obt ai ned
by int 9rat|on and flow. Analysis of 10-15 breaths is used for the
determ™mation of RL. Thoracic gas vol une (Vtg%egs measured in a body
pl et hysmogr aph ot o obtteinredsgse eorfipaunde bhBeraraja psbapicpaicdhy the meted)) . 20
The i nvent| 0
Exapl os | Aok %‘%ﬂlﬁf’mtél‘bﬁgm“’t‘y S A L f‘*”’%’é‘éﬁ%‘t‘s of the
formul a | méayatwaacg:@eal Ppd ik bromimedpd p@laéﬁéﬁb&swscaﬁewgtlsaw
spectroscopy. 25 2. Interniediates wer g oanal yzed by NVR and TLC 3 Most
conpounds were purified by flash chronagography on silica gel,
recrystallization and/or sw sh (suspension in a solvent follomed by
filtration of the solid). 4. The course of reactions was foll owed by thin
| ayer chromat ography (TLC) and




30 reaction tinmes are given for illustration only. 5. The enantioneric
excess was neasured on normal phase HPLC with a chiral colum: Chiral Pak
AD; 2SO0 x wo®2mmiseThe foll owi ng internedi ates were prepar edPGRCAdTIING t O
literature 35 procedures or purchased fromthe follow ng vendor: ' -34 WO
112/ 0818G PCT/ CA(11/011119 1. Ethyl 2-(2-oxocyclopentyl)acetate: Acros /
Fisher Scientific. 2. 4-fluoro-2-iodoaniline: Beugel mans, R ; Chbani, M
Bull. Soc. Caim F~~. 1995, 132, 30G 313. 3. Ethyl

?_ (51Mm;3t gg:,lgzll R Cth-ng nare%ﬂ;fgﬁtgao igg)?grcrillgiénterf{%%gati)fg%m aﬁld anﬁ reduc’m Revol,

4- Met hyl sul frmﬂg&lwndﬂtnometd'gedemﬂmemdd)m XAcros / Fisher Scientific. EXAMPLE 1
Oo ' - HO~/ C 10 (+_)_2_

5_ACETYL- 4- [ (4- CHLOROPHEI ~TYL) 1~TETHYL] - 7- ( METHL' LSULFONYL) - 1, 2, 3- TRl HYDROC
YCLOPENTA[ 2,5%h@n¢ §DOL- 3- YL } ACETI C ACID Step 1:

2-1 odo- 4- (rret hyl sul f onyl Rphenyl ani ne 15 To a vi gorousl y stRYred sol ution of

| 00 g of 4-(netilyl suR ) phen m ne. d| ssol vecR in R5/~of EIOH at 50C
was added a m x#\] 49 Hgofgg{g d110 i |fate in 1L
of EtAI. Thy er hour, a

m xture of 49.3 Nodi ne"and 43.8 g of S|Iver ate in 1'L of EtO -1
was added and the nmixHure stirred overnight. TBE hot sdfution was 20 then
filteredsthrough Celife and the solvent stripped. The rxsidue was
triturated with 1 L of EtO1 at 50C for 45 mn and cooled to OC. The
product was filtered and collected to give 140 g of the title conpound as a
brown solid. 1 H NMR ((ampmmés dﬁior@lﬂ’agmaﬁ/ bg pr¢partd byrthg methotl presediylin6. 79 (
ét Sp g) (f ; ]s%héErﬁﬁ's fRm 84 approPfatély Bubstitute MR doRATH.) Al i1V WMt 25

2-[ 7- (et hy|a§m095ﬁty|e}%m02h@wh By At S dy(hsprdm YAepresenis ¢ Adlggesena leatiBgat e O
~~ 'S 0 Qb ~mdg)mﬂ%%ehbe&5 basd/Med B2 skl8Ble 361vRRHTAlcAhd DMA EileSE) To a

solution of 150 g of i odo- 4- (et hyl sul f onyl ) phenyl am ne and
Scheme 5
R’ R
R\ R! /
Y W At WWR
Q > Ry
R3/ R3k/ ~ N °
X
v 1 Ar
15 Compounds of Formula I may alternatively be prepared by the method

presented in Scheme 6 {rom 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 appropriate
organometallic compound R3M (wherein M represents a metal such as B, Mg, Zn or

20 Sn) leads to compound I. The same bromoindole XI may alternatively first react with
a suitable metallation agent, such as n-Bul.i, followed by trapping with an electrophile
such as R3Y to give compound I,
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4.8 g of PTSAin 30 nl of DM degassed and kept under a N2 at nosphere, 135
g of tetraethoxysilane and 129 g of ethyl 2-(2-oxocyclopentyl)acetate were
added suecvessisugl y. The final nuxture was heated to 130- 1£0TCandoBw9 rr ed
for 6 h. Then, 5 30nl of DVMF was added and the sol ution was degassed before
270 mM of Hunig's base followed by 3.4 g of Pd(OAc)2 were added
successively. The solution was heated to 120C for 2 h, then cooled to room
tenperature. To quench the reaction, 300 M of 1 N HO and 200 m of

i sopropyl gcetate wer e added and the m xture was filtered through Celite.
The phases ‘W@W@@eparat ed and the acidic phase was extracted 10 twice with
200 m of i sopropyl acetgs e. The organic |l ayers were conpl n®&f, washed with

. brine, dried oquyer aphygdrgus Na2S04, filtered throRbh CeRI\K[/
concentr at ed. %‘R} tﬁm? @i\ fuht,ﬂg puri fla
chr omat ogr aph O/dﬁ? B8 xa

ctitle corrpBu s by

7.98 (1H, s / 2{—! m, 4. 3. ( 3. 04 (3H s),
2.90-2.65 (%4, n ~2), )2 19 (1H°1'§‘S’E§22 (3H, t). M5 (+AP€\,I\) mz 322.2
(MrH) +. Step 31 xg

(+/-)-2-17- (I\/bthylsulfonyl) 1,2, 3- trlhydrocyclopenta[z 3- b]|ndol 3-yl]aceti
c acid o. IOOC]—IZOToasqutlonofI04goftheester of Step 2 in 80
mL of THF at roomterrperature 40 mL of MeOH foll owed by 40 nL of 2N NaCH
were added. After the reaction mxture was poured into a separatory
f unnel conREPREﬁBNEW1 OUKRS phases were separated and the acidic

phaﬁ edwast extract ed Raprg@nvuufvb c&%pE&r@’s\vot £ gfstléﬁr S8Rhéwh ﬁyme?ol\é@;glﬂ gonbl ned,
washed W rped over a an evapo at e 0.daryness.
e or e Laltosy T sebeien S on Fieaioct o DS Sreint st WG aTE ettt 1 o
acid as a @atlmﬂmb\ramahhs(Elactdentiu-lsmhﬂsﬂde(daoem@mme)acanﬁ@oﬁﬁas(tél’cbnmmo s) 10. 25

crer, 9

2.89-2. 68 ‘}5471%?"4 gyﬁﬁ%ﬂiﬁ "’ﬁ?‘“ %& ‘}lgﬁ?‘%y@&r@é&%‘gd%ﬁ%&?y ;

02/ 11818C lpgqm@qbgﬁﬁmntugp and for the sepalauon of diastereomers are well known to

(+/-) - 2- [ SenBELIRyelr i6 TR ﬁY'sélébu&H‘ilﬂ'u?;tﬁuo%o}‘ sﬁéH R¥EOas X6l ReRt@ed3a il ndol -

| Jacetic aC|d0 r|d|n|umtt~romde(1 g) was added to a solution of
2-[7- (et h§¥a“3P sulseiabePW1 2 3-tri hydrocycl opent a[ 2, 3- b]i ndol - 3-yl ] aceti ¢
acid (50.8 g) in pyridine at -25 to -30 C, the solution was warmed to 0C
fox 15 mn and then to RT for 30 3n. 1250 nil of 1:1 THF/ ether and 2500 mi
of 1:1 brine/6N HOJ were added, hase paréat ed, the aqueous | ayer
washed with 1:1 THF/ et her andt e ’ ic Iayers were dried with
Na2S04. The organi c phase was E}croT—e tip 1 gtic acid 10 (50.5n) was
added followed by a slow addition r‘ i ni (70 2 g) (maintaining the
tenperature bel ow 15C). The reactyson m xtyre was stirred for 1 hour at RIT.
3000 M of 1IN HO and 1250 m of Et CAc vere added, the phases separated and
t he aqueous | ayer washed with 2000 mi éOAc The combi ned or ganic | ayers
were didi ed with Na2S04 and the solvent was stripped. The resulting brownish

p_ow:jer /ﬁﬁJsvvl ?Iit{(gd W th 1000 ﬂg{ 20% Et Oﬁ«g hg(::llnLef 02 g (81% of t he
TS A AT R 22 TN R S RN
(1H, dd}7-so24de( 1H5-CBiOME T3 AP HQHAC @, 872. 2, | 8H) 2 ( W)Clz&e

7-SO2Me | 5-Br CH2CO2H CH» 2,4-Cl2-phe

7- SO2Me | 5-CH=CH» CH2CO2H CHy 4-Cl-phe

7-SO2Me | 5-c-pr CH2CO2H CH2 4-Cl-phe

7-SO2Me | 5.(thiophen-2-yl) | CH2CO2H CH2 4-Cl-phe

7- CH2CO2H CHp 4-Cl-phe

SO2NMep

7-F 5-Br CH2CO2H/CH3 | CHp 4-Cl-phe
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Step 5:

(+/-)-Methyl
2-[5-brono-7-(net hyl sul fonyl)-1, 2, 3-tuhydrocycl opent a[ 2, 3b] i ndol

-3-yl]aceta

te o The axopdvofisStep 4 was esterified in THF with an et heP&T/&IiGHE468n of

25 CH2N2. After renoval of the solvents, the title ester was obtained
gquantitatively as a pale brown solid. -37 WO 11 2/ 818C~ PCT/ C. AO |
1 Ufi') 1H NWR (acetone-d6) S 10.41 (1H, br s), 8.00 (1H, d}, 7.7b (1H,
3.68 (4H, m, 3.13 (3H, s), 3.00-2.75 (4H m, 2. & (1H dd), 2.23 (1H,
Step 6: (H—=)-Methyl
2-{5- br offRYR2( 4- cHIR3 ophenyl ) met h@yiR6 7- (et hyl| Nl f onyl )|5A
1,2,3-tri rocycl gpent a b1 nd ?JO‘J ace 0 Ta ol ution of J
g of the H=h !eym‘ g’f ep E%ﬁ' ..%\[ A @ki)l BM }—"* rvj\fvas ﬁgi '?’éaic rg—of—4
NaH suspensi on (60%in oil). The |€EROQAY susﬂegr%il on waLAGphe for 1(
mn at 0C, cooled ggain to -7SC? a@ﬁzt@; ed wijitdn2. 36 d 4-ch-Pfe
chl or obenzy—brem-de—After—5—nin—the tenperatrure
stix~ed 20 min. At |this tine, the| CEREQBh nmi xt|dX was duehtbbel by the
addi tion o;_Fl mL off AcO-i and th @Hi(}gd}[e wag qur ed |m,m@2§§@ar atory
funnel cartarArrg—INHEE-OAc—Tne tayers were separated—and the—orgamni
| ayer wag FHshed wilth brine, driedS 2Zhhydr 0O Na2S04 Hh§'2BHRent r at
The crudelj'rE\terl al lwas further 15 gﬂzcﬁ)ﬁ{l by fl@éh chron;ptp%@phy el uti
with 10% cThtiotuene—and—sw >,J‘ﬁ,lgd1 tOAC/TIeXxames tg X—éﬁ 331U«
the titl 7c§§ﬁound as a white sol 2 (a e-d6)| b &1ereh ?1H d),
7.74 (1H|TCE37.34 |[(2H, d), 6.95 [(@MQLCOHH 5. 97 CHY, d),| BH488phel, d), 3.
(1H, m, (3377 5), 3. 14 (3= T- 99 ¢( ). 2.1907 5. (2H 1),
2. G7 (1H|d 5§¥3 2 4% (1H_dd) 2 9:{0@&{02% 20 Zf"liéﬂ_ﬁ (ﬁ‘.‘)@ﬁh?w 2.(
5-acetyl - 47~(3F§ chI grophenyl ) met hy| CHpOOpH hyl sylGlpyl ) 1,|24-81-bhé hydr ocycl
ntal 2, 3-l:j| 1CIOI 3-)I } acetate Me [o]§ 30d9 ronol n
of Step R 15 m |of DME_25 was mg‘&@%%@£mﬁ g(ﬁ—tl%_ggi h y\igqu? 9
tributyl timnp The rasul ting nuxtur eChiz€Qidassed @2 bubbl |21@-0112phhr ough t
sol ution T7c_)1r: severdl mnutes. I'n aC?ﬁ%sz"te T @2 was '3§4-C12-phe

7-F CHCO2H CHp 4-Cl-phe ]

7-F CHCO2H CH? 2-Cl-4-F-phe

7-F CH2CO2H CH?2 2-F-4-Cl-phe

7-F CH2CO2H 1,1-cPr 4-Cl-phe

7-F CH2CO2H CH2 2,4,6-Cl3-phe

7-F CH2CO2H CH» 2,3,4-Cl3-phe

7-F CHpCO2H CHp 2-Br-4-Cl-phe

7-F CH2CO2H CH2 2-Cl-4-Br-phe

7-F CH2CO2H CH2 2-F-4-Br-phe

7-F CH2CO2H CHp 2-Cl-4-CN-phe

7-F CH2CO2H CHa 2-Cl-4-COCHz-phe

7-F CH2CO2H CH2 4-CN-phe

7-F CH2CO2H CH> 4-COCH3-phe
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7-F CH2CO2H CHp 4-CF3 -phe

7-F CH2CO2H CHp 2-Cl-4-CF3-phe

7-F CH2CO2H CH» 3-Cl-4-CF3-phe
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WO 02/11818G PcT/c.au m ~ n~~<~ placed 538 ng of Pd2(dba)3, 720 ng of Ph3As

along with 9.0 nL of DMF and this m xture was soni cated for
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30 mn.
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(met hyl sul fonyl )-1, 2, 3-tri hydrocycl opent al 2, 3-b] i ndol
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WO 1) 2/118181 PCT/ CA111/111 (13 150 to 200 ng of the previous m xture of

al cohols dissolved in 10 nL of hot Et OH was resol ved i n nor nal

pr epar at
phase:

iwe ozhd Isal

phase

HPLC [ Chiral Pak AD colum: 50 x 5 cm 20T/AI/ThY | e

hexane/ 2- propanol / aeetic acid {80:20:0.4);

flow

70-75 nlL/ m n;

pressure: 280-300 PSI; U V.: 245 nn]j. Retention tines of the 5 two
di astereoi soners were 33 min and 51 mn. The title conpound was obtain as
the | ess polar diastereoisomer with > 99% de. ee = 99% de > 99| 0;
Ret ent i gh—tire— u.G’ﬁ%ﬁffghlra+ ak—Ab—-ecoltimr—250—«4--G—+m
hexane/ 2-RWBaanol /|[®®tic acid (750260.2)]: [oX D21 = 4A6 (c 1.0, MeOH ).
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d), 59 gé Ug ﬁ’iﬁl :'JTJ., |2V} EJ.II, my— 97U
(3H, 5) | 2SO8Me 11 5-GOICHES (2H CHRCOsThs (1HCHRY) 2. %CFamphem | 2. 31
(1 ég 3m),m7£sq5mge§H 03 (acet popnpdéhB 173 $HLS2. 0, ’L1§11-4—'CF3L@%L4, s
.o, A ) o y4 IZT. 121 118 O, IT171. O O .9,
45 0. 39 1S0aMes |3 6 5 @Hf«/éiﬁj CHY acp | §-Clibt s pha by - | 15
Anal . C3ltsobMe C2I-2ATONSS: C, BE80pH i, 5|24 N, 3. 0%-CH-pke 94. Folind:
C, 59.47; N 2. 967S; 212 EXAM
4-[ (4- QMCQPQ@ENY \RADIYA 5 v Qéﬁ% LE jﬁi 2 1) (P 3 phe
{SULFC]\I Y -302M2, 3- WHYDH@Q&@LGDENH@H3}ECB1HN - YL} AQEICD-pd D
DI ASTER | A 1o € 4, 200 T, =
b0% i TaP OB | PoCTRORICHAL rt PHEA: csol Yo o nor el Chiite
pr epar at|iA80gNer al| SHPHOH@AHzal PaKHADOH urm: | 8Hx 5 cm3,2C13-phe mobi | e
hase: h s 8020, T T1[OW,. 7Q= 75 ML/ num;
br essur d: /388500 | pa oM o] CHBECIt ooy F8 e e P Cud il |
di ast er §6--80aMes Wer€H(@B)@HA andCB2CRK The |CGHY e corrm@ELdelAph?e obtain as
the nore di g Yo de. = 99% > 95% Retention
e o b Rane ot CHEOLSGHST 1 Cracodsl % ;??.Jﬁ.e-pﬁeﬂ%.,ﬁh F opanokiatet | C
aci d (75:2800Mp) | .| SOH{OHMUA3 (aceCHRE0RS) 8 7,681 1H, 4)24.6-G3pheH, d)
32 (280, S0 Serslent, 00 Lol 5 ST 9] SR @ 359
O, UT " ("OTT, J. Ul \J:ll ULl E. UL =L UL ) U4 = Ma
D.45-2. 29-80pMe  myS- 5-Chl(QE) CHB,  d) CHREOpHAPC ) | 2 462. E,g-Eﬁ@CS[(tM-l) {42
VO 112/ 1588830VRCT/ G- éfolneis L ([1eRyHook W (+] du2- {
4-1(2, 4- B'rﬁﬂ%ur\ur 'E.\.hle(.v:.rré 5L RO —(-VET ILSfu'Lrur\l ZSCE";‘Q‘"PI’?"' HYPRROCYC
L OPENTAY|2-SOBMeNDO3- SEI CIHEET! [CH2BERH Fol | ofliRy t he | GoligiBriphar oced|r &
descri bgd- smmarmlsecﬂq(osmeﬁg;G usHREOoLPE my oficHet hyl | 5 (1_4.CN-phe
2-[5-br TEt 1y, P
-tl-ihydr's §63] pent w@ﬁﬁﬁ)ﬁ édol gfi@f:pé(g:t at e | ERanpl e | B-CLHGPGHEHRE 50
~tL of 2 ASOpMel ordg@HIQH)@ngri deHgaveI60 Ny | afH he met4hyN- I§[§,ter of the
tithe compeghmhas |5 MR RS @ (CRRcRP  TYkn, 4-COCH3-phe
7-SO2Me 5-CH(OH)CH3 CH2CO2H CH» 3-Cl-4-CN-phe
7-SO2Me 5-CH(OH)CH3 CH2CO2H CH? 3-Cl-4-COCH3-phe
7-SO2Me 5-CH(OH)CH3 CH2CO2H CHaz 4-CF3 -phe
7-SOyMe 5-CH(OH)CH3 CH2CO2H CH2 2-Cl-4-CF3-phe
7-SO2Me 5-CH(OH)CH3 CH2CO2H CHz 3-Cl-4-CF3-phe
7-SO2Me 5-CH(OH)CH3 CH2CO2H CHp 2,6-Cl2-phe
7-SO2Me 5-CH(OH)CH3 CH2CO2H CH» 2,4,6-F3-phe
7-SO2Me 5-CO2CH3 CH(CH3)CO2H | CH? 2,4-Cl2-phe
7-SO2Me 5-CO2CH3 CH2CO2H CHo 2,4-Cl2-phe
7-SO2Me 5-CO2CH3 .| CHaCO2H CH> 3,4-Cl2-phe
7-SOgMe 5-CO2CH3 CH2CO2H CH» 4-Cl-phe
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10 1H NWR (acetone-d6) S 8.05 (1H, d),

(1H, dd),
s),

dd),
met hyl

6.28 (1H,

3.15 (8602081863.01 (1H, m,
2.30 (1H, m. The title conmpound was prep~u~ed from 50 ng of the above
ester according to the procedure described in exanple |,

d), 5.91 (1H,

d),

7.73 (11-1,
5.85 (1H, d),
2.95-2.75 (2H, M,

yield 34 ng of a 15 white solid (>95% purity).

d),

7.58 (1H, d),
3.73 (1H, m,
2. 68 (1HCTAHN1/02089 ( 1H,

7.2
3.55 (

step 3,

4
3H,

to

1H NWVR (acetone-d6) S 10.73

(1H br s), 8.05 (111, d), 7.73 (1H d), 7.57 (1H d), 7.23 ( 1 H dd),
6.2S (1 59t 2=t+—s}—3—Ft (1t H—m 8315 (33— 30921 H,
m, 2.95-21{15132H k3 2. G8 (1 QREd) . 247 (X1 H dd)Ar2 34 (1 H M.
VB E-}AP)CI 7806\32. Bs (3T 527. 9 fiMddaH 20 BLE 7 O\ Plprg0 H |
ci (+/-)-@2= 4 “" ua r||:NYL)I -
L THYL] - 7- [RS8 fSULFgafﬁ v\ 1 YEH2- 2R R ivned a1 opENERE 4 Chpbg | vDAL -|3- Y
L%]ACETI I? b’)Me 43 5 @ME 6 @1@(1)@{11111&11]3% IJI_Cljp]ﬁglO( n) Usiing
t he net ho e mpi e 1; 112 —of et i—z*
5- br ono- 4t ?gz)lyﬂ@ro%ﬁg}m}mt hy! Cﬁmlﬂvl sul E(EHQI )-1 ,‘iLGﬂqb_Ferr acycllope
tnt aLZi BI-{D_TBQQM@-yIjmi@Hg (exarml}E)CDQIStep 6)CHgd 128| p34d-OF3-phieny|
ributy |71_%a, é) emtrm%ﬁt ITre col oudasa
yel | ow so 392 s P25 was_5 st hout If her he
next step).7-5eMeé t | e5-Cigitind was | (IO Hd from QH2ng of | 2lte-4abeyk: net hyld
ester accp fof dure gesg in ¢ e 1, 3, . to yiel
16.5 ng Qf’;-gl(jr}%/[[e. g'%({%{(g&f 059% \llrl‘:t\lcz 1H NM @vvagbiﬁB‘~ _ y H,
br s), 7.9BSQODNe s)| —w@EIfJ:iH s), CHZEKDZIQH d)|, CH212 10 1-Cl4HCNdshe, 6. 99
2H, d), 1 63 ] 5.66 H d)} ,
g .64 %1 574%37)"2@ 12 L9210 Q.JE@ ﬁwazﬂg P ((éﬁ 5 {}? ,91%1,43%&;;\{]3&’9 )
(2H, m). |MESOsMEC )| MCOAEE 0, 461 (BTaO@IG. ) + | EHAMPLE [84.ON-phe O OS / \| OH
Cl 15 (+ FY gyl | HENYL %w[& CYQEREROPYLE T pd YLS
ULFONYL) - 423~ FRHHYDROSYCLEOPENTAH2=3 FHNBOH—3———AcEH-CAcFb-—TFo—=a
round bot [t 68 CAMss k cﬁ;ﬂ@ﬂ@iﬂ@g 27. (;Q%@Qﬁzfl[he met®e 2- { 4 3A4-420N-phe
gh'bfirgggle@bbm WV sEdgmihy! sul ferpdofnvinyll-du3, 3 ri Fhdracyelapgnt ol 2.
- oY1 acetate .capreuﬁ A—exanplte—7)—and—2+nt—of —1 coored
0C was add&§0er o 5 2@ Pd(OAc) EHMOA  of daHat her al 4$8BuPhon of
SJZ&T)ZZaMS@HWEd $@eojdms at thi cHgreglat ur 6. cAddi ti onalcipockipns of |
C ed—to O T fure—ur NIV dnalrysl| s

of an all 1 @@3 Sﬁ@m Led £ £he ab %m?'\l}”‘ﬁyln
hycl i ogen|s7-STOw/1d eabsmb@tllgt ure veij004rer ed tihCHagh a pad-@b-phel i ca gel
(hCet one. HEPCENEs 00| {HOIQs 0o aal HACHE s ad 0%, o) | AIOFLIR a B o3
(1H, d), BIBOMH, N-CE (3H, $CHLGH (1H, |§O02 2. 81 2u.Clmphe2. 65 ( IH,
dd), 2.43( aj, , 5-0. 70, . Mo
(ihpc s SR LEGRAD I, [EMIRdAT ™ [ So7° O 705 ki, it

7-SO2Me 5-CO2CH3 CH2CO2H SO2 4-Cl-phe

7-SOMe 5-C0O2CH3 CH2CO2H CH» 2,4-Clo-phe

7-SOMe 5-C0O2CH3 CH2CO2H CHp 3,4-Cl2-phe

7-SOMe 5-CO2CH3 CHpCO2H CHp 4-Cl-phe

7-SO2Me 5-COCH3 CHCH3CO2H CH2 2,4-Cl2-phe

7-SO2Me 5-COCH3 CHCH3CO2H CHz 3,4-Cl2-phe

7-SO2Me 5-CO2CH3 CHCH3CO2H CH> 4-Cl-phe

7-803Me | 5-CO2CIH3 CH2CO9H/CH3 | CHp 2,4-Cl2-phe

7-SO2Me 5-CO2CH3 CH2CO2H/CH3 | CHp 3,4-Cl2-phe

7-SO2Me 5-CO2CH3 CH2CO2H/CH3 | CH2 4-Cl-phe

7-SO2Me 5-CO2CH2CH3 CH2CO2H CH? 3,4-Cla-phe
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1'~"0 112/ (1131 S(~ PCT/CAIl i
from42 ng of the above nethyl

/111 (119 The title conpound was prepared
ester according to the procedure descri bed

i n exanpveo h2/osgep 3, to yield 34 ng of a colorless oil. RETKNRI/OI069
acet one- . , br s), 1. , S), . I, , 6. ! ,
( d6) 8 10.G7 (1H, br s), 7.91 (1H, s), 7.33 (3li, m, 6.92 (2H d)
56.06 (1H d), 5.94 (1H, d), 3.58 (4H, n), 3.05 (3H, s), 2.99 (1H m,
2.83 (2H, m, 2.64 (1H dd), 2.50-2.25 {2H, n), 2.09 (1H, m, 1.00-0.70
(4H, m. MS (+APCl) mz 477.2, 474.9 (MNHq )+. EXAMPLE 9 Op OHS ~ ~ / C
10
(+/ -) - 24 {RI/RE4- CHLBROPHENYL) METHYQIR - ( VETHYLSBLEONYL) { B 2THI ENYL) -1, 2, 3- T
FLHZxanquy§Bﬁ§I§E%T@DEQEEQQB;3-%mﬁﬁgﬁiHC4?C|Ddﬂ% ng t g4ﬁgﬁnpd descri ped
5- br oo+ f—@L@’I@hI ﬁQ‘B@(ﬁW% hvliﬂi&:ééﬂ hyl s pﬁé’n\d ) - 129-812-pPherydr ocytl ope
gt ah_15 [Zfrﬁe@Mend HS-G(O’JH)(EH@?EFS%(BHQ@@HD' e 1) Ceep 6) 3pACEOphe of
-t hi oplien Thuty hemethyr—ester—of the titte
conpoun e][‘ib Cai @@ﬁ&&/ﬁ&ﬁ 'I(I:ﬁgcﬁﬁﬁérial [ i fur
p;Jri fi gdULSXDle@ tfg (itﬁlgg,i{ensft 99 IEHMNYBLIICDA 3) CB18. 09 ( 2H-CB)phe/. 52 (| d;
S 7. 07 (2 69t (I1H—T) /J.TJ.r 6, 35 (2Hd),
5.03 (1 17- %‘5"1"[& SrGtmlpphgmi B &(I‘%Qpﬁ ) 3 a6t 3%1231"@7 (3H,__5),
3.05-2. 1G.£31i, ns. (zhlggh&llﬁyndd)c}@ceg}l( 1H, ddHo 2 25| CHClophe The title
comnmpoung S prepared from4 & aboVvy Tyl T cording 10
t he pr odﬁ&d&g@@ﬂ?&gﬁm%ﬁ CBQJM%I d ilﬁ%c})ﬂ a—whi +e
foam 1|H-INVR of tme(tlﬁqgliamm;sl)al tCKOGOH6) ~| SH0 ( 1|W.Ciddhe 7 . 5 9 [ 1
H, dd), 31 11H, 51 7. . 7. 04 H, dd 9 IH m,
6. 37 %2&57, (u.z ((2%4(12@7\3/_11) 5. Aﬁig &) 3%@\144? &4@191@115 3H—s)
2.88 (1M7-F), 2.78 S(PHhxamdlyl)2. 62 @I?LIECO 2. 25CHD5 (2-~|34 @2-plie 92 (lH
dd). M5|(+APCI) nf 00, 3 9S. 2 11270 | EXAMPLE 1O O S
|v)00/(7%4]\)/ ffsé@é% !H\@ﬁ@zﬁ{” Cg“fﬁ P40 phe
7- [ (DI LVITESReMAM rﬁ@}(smﬂ@lynL 4-|-¢l @eﬁORoszﬂﬂg) VETHYR4-€122pi8: TRI HYDROCYC
(oAl SN e b LA C e T (o s
sul f ani | dnP8EMS E(“I-_omféolwbd-l cidetizgdOaH oc, 588 of dr(ﬁbjgﬂwl sul fat e| and
464 L cf7 N@@M&N \@gr_ler added sin Haggggﬂ y vi ad;[{/w Syr| Qggcpyﬂgs over
period ¢ Aftrer —Tonsunpti tartng—10—mat the iC
solventAjbg Léﬂdﬁdergyacuun‘gg%G§gﬁz :ﬁgﬁhs addédi Clo-phe

7-SO2Me | 54i-Pr CHpCO2H CH» 4-Cl-phe

7-SO2Me | 5-¢-Pr CH2CO2H CH> 2,4-Cl2-phe

7- SO2Me 5-c-Pr CH2CO2H CHz 3,4-Cl2-phe

7-SO2Me | 5¢-Pr CHpCO2H CH) 4-Cl-phe

7-F 5-i-Pr CH2CO2H CHa 2,4-Cl2-phe

7-F 5-i-Pr CH2CO2H CH2 3,4-Clo-phe

7-F 5-i-Pr CH2CO2IT CHa 4-Cl-phe

7-F 5-c-Pr CH2CO2H CH»> 2,4-Cla-phe

7F 5-c-Pr CH2CO2H CH2 3,4-Cl2-phe

7-F 5-c-Pr CH2CO2H CH) 4-Cl-phe

7-F 5-i-Bu CH2CO2H CHy 2,4-Cl2-phe

7-F 5-i-Bu CH2CO2H CH» 3,4-Cla-phe

7-F 5-i-Bu CH2CO2H CHp 4-Cl-phe

7-F 5-Br CH2CO2H CHp 2,4-Cl2-phe

7-F 5-Br CH2CO2H CH» 3,4-Cl2-phe
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and the product was extracted with Et QAc.

wat er ,

The organic | ayer was washed with
brine and dried over anhydrous Na2S04. The organi ¢ phase was

concent r amaglot/asiglr yness and the crude solid was recrystal | PEELCAMGH690%

Et OAc in hexanes to give 26.2 g of the title conpound as a white solid. 15
IH NMR (CDC13) ¢S 7.53 (21~, d), 6.69 (2H, d), 4.12 (2H, br s), 2.4 (6H,
s). Step 2: [(4-Am no-3-iodophenyl)sul fonyl]di methylam ne Using the nethod
descri bed in exanple 1, step 1, startlng with 6.1 g of
[E)t4 amni 3 phen r‘Ts;. fonyt ]iu gb't IyHI g 41§L@b D Lllrlrg( LllHL |g co;rpgtin((ul\ll_\:as )
obt ai ne a br sol i NIRS CDC dd) ,
6.{75 E(lg de;, 4.58 52]!;&, br s) 2.6@1{@@52}5) StaHs: (+ zﬁLCEblliB" I
2-{7- imet-hytam SUI f Ully1 =112 T ydrocy entaf indot=3-y
A TR
} acetate7\-F O-N@) I -oo@ﬁﬁt 0818 RS /0t il @
The title 7cprrpound W3 pr epar ed fr@mzeofgﬁ g of [GM4> am nQ-334-0Cbgiphe
phenyl ) syt-fonytidrrethytamne—and 91 of —et iyt
2- (2- oxo \7CFQDentV| etate accor HEéPQH he nrﬁl}-[}lurp SSCHPMRd in _exandpl e
1, step t68-0:13/i eI q 71p| 1 g of a thHeCG)Q[Hd 5 IHH’Q\II\/R (a @lrg—pdﬁ) 8 10 23
(1H, br ) H, CI) [btj(l 17 dy, >3
- m6z8-849. ep 2 2 -Cl-p e
+/-)-2-{7-1.(D rret a no sul Ton -chTa)r en [ , 2,310
in exanplie- sep -C ngo o an
4-chl or ob yl brom e ave the ef r of title und, whi ch
b e B 208 bRl
was hydr glyzed—ace to—exanp] st ep—3—tto—i-el-d500—Hg-of +thetitl e
conpound FsFa whi t & SGORCHR)LH I\NFI’)CQ?& one- d&H3B 10. 7182.4-012-phe s), 7.190
M) Bldit o ORI, CERAGORT L2 (iS00 BB the 80048
(1H, dd),|72F30 (1H, W(OMCBQAP CheSopls. 4 (|§¢FHP|) EXOMPRE 11 O ' ~4OH
-~ N - (R(]:)
N$L;3 R/E/Trwg@zw o SZC(C{)H%E'“?MN %Homgjk.ml 2 !G"I?OB]‘ DO —i)hi.:. He—AG D
Step 1: (#SQQM‘?( 7-0r G@H)@H@% tr?ﬁ@mcl ope 2, 3- ‘q‘ﬁ&:& Cyl)acet|ic
igi (c)iOF O|\7-806Me25 | BagGHIWH S5 ef CHRCOMI ti t | ¢ cr@spound s ppé epared fijom
0 9 97 80Me | 5-(2-oxetanyl) | CHaCORH CHy 2,4-Clp-phe
7-SO2Me 5-(2-oxetanyl) CH2CO2H CH» 3,4-Cl2-phe
7-SO2Me | 5-(2-oxetanyl) CH2CO2H CH2 4-Cl-phe
7-F 5-(2-oxetanyl) CH2CO2H Clly 2,4-Cla-phe
7-F 5-(2-oxetanyl) CH2CO2H CHp, 3,4-Clp-phe
7-F 5-(2-oxetanyl) CH2CO2H CH 4-Cl-phe
RI/R2 | R3 R4R5 | Q Ar
7.F 5-CO2Me 1-OH CH2CO2H | 2,4-Cl2-phe
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fl uoro- 2-i odophenyl anune and 6.57 g of ethyl 2-(2-oxocyclopentyl)acetate
according to exanple 1, step 2, to yield 5.3G g of a yellow solid. -47
02~0s t wOoBaslise. ao no ~ oco 1H NVR (acetone-d6) S 9.76 @eCHCAm/08ky 7. 34
(1H, dd), 7.03 (1H, d), 6.78 (IlI, td), 4.14 (2H, q), 3.57 (1H m,
2.85-2.S5 (SH, m, 2.15 (1H, nm, 1.22 (3H t). The title conpound was
prepared from1.24 g of the above ethyl ester according to exanple I,
3, toyield .08 g of a crude and unstable vvaxy brown oi l
such as in the n r4yL —HH-NVR{ac
s), 9.77 (1H br 371164

(@H, dd).
m. 2.90-2.50 (SH ol (
vEHaEORMA| 4-Cl-phiei ndol

o F GRSCD M
'(4/-)-2-(5-Brorm- ilHYHr oc
DSICL'@OMEt hod_@ @ﬁSC”@HQCUQ}EK@ﬂP@l@ -phe St €]
Lg —thejtitle

acid O\ NOH HB
wth 2.2 g of theg=acrdp >9(J°/oﬁré )i
i hEd géf(éﬁ [Be 12-GHd _un Hﬁépgﬁo, Clé’ro?l}cd This materi al
smeMecaﬂ |2ng| n [ OH2GO9H $heN.phkH NVR (acet one- d6)

conmpound was obt
was used w thout fugther
), 9. 3% pT . 7.09 -0 TTH, , 2.95-2.Gb
"1y | 3G THoxor0 I BaCHTH Jﬂyéﬁa@m
rCHRCOLBE 1 BAYdrgeycl opent af 2, 3- b]

8 10.77 (1H, br s
(4H, m, 2.56 (1 d).,
5- Br ono- 4- [ (4- chl|or-pphe 1§4()(D@;/Ibyl | -1703¢fd uo
I d Est [ cajion of T revious acid with
di azonet hane fol Igﬁgd_wéa@@ﬁﬁa ﬁc]lrpxﬁt h q:@rc% gi ﬂ‘[}ﬁff%ﬁmw&uyl bromi de
according to the |ne8dad n@HeCiDﬂHs 2psCl3-1#eb6, [ gave the
ound, I
1, step 3. 2.35 g8 SOV Vﬂfé@.ﬁd " éﬁr’*@m rown solid. IH

WO

step
t hat was used
8710.90 (1H, br
d), 3.56 (1H,
-. 10 Step

SRI/RE,
7.5

72-Fl uot
r7_p_si n

et-ofe=d6)
B8r79 (1H,
343210 2pHeM |

—Step (3 90% Pt
BR>(1H, dd
2 5XE0ANIE!,

8:=dOM8. ¢

f

-3-yl)acetic
ep 4, staving

i ndol - 3-yl }acetic
5 5dEeRKi bed 2i@Hex
nmet hyl ester of th@&tF,zt T d Uusing exanple

/6-CQMe br a}oxo7.31CH29,Ozéﬂ) 4@4@e(1H, d), 7.06 (1H,
1A, d), 5. 74 (1A, d), 3.61 (1H m, 3.00-2.70 (3H,

2.39 (1H, dd), G(1H m. Ms (-APCl) mz 436.3, 434.S
Af 11/ 441069 EXAVPLE 12

NNL1R (acet one-d6)| ®840.
d), 6.92 (2H, d), 5.90
m, 2.6S (1H, dd),

(MH-. 30 -48

] i ndol - 3-yl

2
VO f 12! (18186 Pc:TRb
5- BROVD- 4- [ ( 4- CHLOROPHENYL) METHYL]
| NDOL- 3- YL} ACETI C ACm [ (+)-i sopg
solution of 2.35 g of (+/-)-2-{
5- bronco-4-[ (4-chl orophenyl ) net h){DE
} acetic acid (exanplre 11,

WEE S

cpnp of EX

step 4)

anple | I] 5

(+)-2-{
1,/ 3TRIHYDROCYCLOPENTA[ 2, 3- B]

To a

Q
-quNro 1,2,3-trihydrocycl openta(2, 3-b
in 130 rlaL of EtOH at 80C

780 ~, L of (S)-(-)-1-(naphthyl) ethyl anAlhe was added. The sol ution was

cool ed to roomtenperature and stirred overni ght

recovered was r
the 10 white so
product was ext
dri ed over anhy
over a pad of §

1.7 g of the salt

L{([ﬁ sjat d-agarm w200 mttof Ot After—fil trati on,
}iﬁ‘h ai ned was |f@@adRY zed wi fArIN HO angd t he
I agt ed wit5-GFOPBE3 The or'g@ni ¢ | ayer| d@<Clpgsbed With bizne,
dr ous Na2504 and concénsli . The naterial was filtered
02 by elpting with
CO,H
7-F 5-C(O)CH3 " 3,4-Clo-phe
7-F 5-C(O)CH3 4-Cl-phe
7.F 5-CH(OH)CH3 " 2,4-Cla-phe
a)p
HO,C
7-F S-CH(OH)CH3 u 3,4-Cla-phe
7-F 5-CH(OH)CH3 " 4-Cl-phe
7-SOsMe | 5-CO2Me " 4-Cl-phe
LL"’)Y
CO,H




EtOAc to yield 500 ng of the title enantioner as a white solid. Retention
times of both enantioners were respectively 7.5 mn and 9.4 mn [Chiral Pal c
AD col um,wa®2kgsanel 2- propanol /acetic acid (95:5:0.1)]. THRECTAGAE/ped9ar
enantiomer was in 98%ee. ee = 98% Retention tine = 9.4 Intll [Chiral Pak
AD colum: 250 x 4.6 mm hexane/ 2propanol /acetic acid (75:25:0.1)); [a] D21
= +39.2 (c 1.0, MeOH). EhAMPLE 13 20

(-)-2-{5- BROMO 4-[ ( 4- CHLOROPHEN1" L) METHYL] - 7-r LUORG- |, ?, 3TRI 13YDROCYCLOPENT
Al 2, 3- B] | NDOL- 3- \"‘11"'”_"_' EACHD =) =tsponer—of _—conpound—of—Exanpte 11] To a
sol ution of 1.5S BIBR%(+/{R%-{5- br omo-Q-4ndRE NI or ophdmy! )

met hyl ] -7-fl uoror £.503v¢ r i| Bydogesc! opent a’f‘? 3-h]i ndo 4%lyl;f§cet| clacid
(recovered from P5 the supernatants of R'% oI ution of ‘exanplel(l2) itl
180 mL of EtOH af 80C, 530 ~t,L of (R () - th,/l) et hyl anune was
added. The sol ut on was cooled to roomterrpexat Hhd" sti wed ovéFr ni ght .
1.07 g of the sa recovefed was recrystallized agaipn with 120 m of

Et 01-i. After fi r he white sofrdwsalt obtalf sneuralized
with 1IN HO and S%p'll\g t%‘i/\g’s extract ed Et OAc % &%r gani ¢ 30 | ayer
was washed with brl ne, dr| ed over anhydriau 2S04 apd concentrated. The
material Was filtered ove a pad of Si02 by/eluting wth EtQAc td) yi el d 640
ng of the title egnantionef as a white sbllod; Retentipn times of the two

enanti omers weref7. ' |m\aA Pak—AD T
hexane/ 2- pr opano| /dteti ¢ ;S kaﬁ @’é@@ Bk | oss ogﬁérﬁbé?%lfnti qgrrer
0,

obtained with >9b%ee. -49 WO 112/0 PCX(CAII | /11 111() ¢e > 99%
Retention tine = 7.4 m'nBChiraIPak AD col um: bk| 4.6 nm

hexanel 2pr opanol f acetic a¢id (75:25:0.])]. EXAMPLE 14 4 _ -pH Br|/ C 5
(+-)-2-{

5- BROMD- 4- [ (4- CI -6 BFRERHENYTYI@MIvL ] - 3- VETHYL- 1, 2, 3TR| #XDRBEYCLOPEXVTA[ 2, 3- B

] MOL- 3- YL} ACETI C ACm St ep|1: (+/-)-EthyrcLL‘
2-(5-brono-3-netphyl -1, 2,34tri hydrocycl opent &2, 3-b]i ndol -3-yl) I Ojacetate 0O

\ No>=t H Br A suspension of 3.52g of| 2-bro yl hydrazi ne _and 2.90g of
ethyl 2-(1-nmethyl-2-oxocycl opentyl)acet ate in 40 nL AcOH was heated at 100C
for 1 hour. After this tine, nL _of toluene was then added and the

sol vents wereSS¥sY$ E%QETWEWQ;%lﬁ%TIWX crude material was

purified by flash chr Ql‘&ﬁ}ﬂﬂlﬁl@@hﬁ’fohﬁuﬁf]fc@ﬁ de ﬂeséeﬁqlsm‘g th@ﬂ)lh\ﬁlhgaﬁﬁmﬁund as a
yel | ow oi | aceto 23 (1H,

1H,
d), 6.93 ( 1getcp5une 41(1%5p1(02§qn0|%a)nta§0@1(§t o a%@ gqqhv”%n yngean%j Ty vivo ﬁild tl}eu40 (3H,
s), 1.115{3k¢leetjvityvdhe pﬁmglarrdhm@aﬂoeaqtmtﬁ)s denp@stgiteharg DR, -E/P1) ER2{

5- br ono- 4- (@473013139@5;;)@%&)@& hyl]-3-methyl -1, 2, 3-tri hydrocycl opent aj 2, 3- b]
i ndol -3-yl }acétic acid CHNBr / C -50

Stable expression of prostanoid receptors in the human embryonic kidney (ITEK)
293(ebna) cell line
10 Prostanoid receptor cDNAs corresponding to full length coding

sequences are subcloned into the appropriate sites of mammalian expression vectors

and transfected into HEK 293(ebna) cells. HEK 293(ebna) cells expressing the

individual cDNAs are grown under selection and individual colonies are isolated after

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

Prostanoid receptor binding assays

HEK 293(ebna) cells are maintained in culture, harvested and
membranes are prepared by differential centrifugation, following lysis of the cells in
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wWo i >2~us ~ s~, PcT~c.ao o m~~u Using the nethod described in exanple 1,
step G 390 ng of the previous ester from Step 1 and 222 ng of

4- chl or obve@aybsishl ori de yi el ded 120 ng of the ethyl ester POfivGAdeotice | e
conmpound as an off white solid. 1H NWR (acetone-dG 8 7.44 (1H, d), 7.30
(2H, d), 7.22 (1H, d), G92 (1H t), G90 (2H, d), 6.05 (1H, d), 5.85 (1H,
d), 3.90 (2H, q), 2.80 (3H m, 2.65 (2H, d), 2.36 (1H, m, 1.35 (3H, s),
1.00 (3H, t). M5 (-APCI) mz 458.3 (MH) The title conpound was prepared
from 105 r of. the title.compound, according to
exanpl o 1. heduense SRRar e B o iPtal b e R R one- 00y
10.50 ( 1 tdcefor binding. aéﬁiyeafepdﬁod)mdmmInMMESAKOH(lﬂQG@) (M4, FR)apd 10 G 94

0), 2 36 (Ll PO B BN Rl By Bgipagho iy 1

112/ Us181 WMAEnTStion ANVER dpBropriateAa @hﬁ dlhefreqasionnis mitia addifioR~~ R2 ~~
~ Rs N Q 3ormeRbineg ptin! L'?q{d%je]a%lldédun ditth fy‘l’sﬂﬁoﬁ'ﬂ@@fﬁ&?fé%& dn}ftant

acceptable salts, hydrates and esters thereof, wherein and are
each i ndep&nb@nery) 1@élléatléalqwomwrf@eaﬁe&ﬁlde%@.@@Pﬁ@eéﬂn “{eﬂeﬂ‘?ﬂ}‘éﬁ‘?fgen and
10 (2) Re,1 Maﬂﬁhe%n@g n@ hlohfid(ﬁ@mﬂ'eﬁbidsYarﬁ)ﬁi elatehtibhOfe lcbedi@tcd or

ong. ”%‘Egﬂm 9&1}?8&3%&8%% ot M oCaba bedirdedin P Wi i uner, ¢ at od

wi t h hal ogeimdin@is cﬂ@u]mdmyduﬁﬂoumcmbeslmrfm lsiadling dromatavahbimeding. ephieesent  an
0x0, 0ofg R41e%maf§}e& Ctbhr?dlﬁé%agﬁf B C%Qéﬂt ok Al @ﬁ@d‘i cﬁe@{ppé%é‘ecfzﬁ Qrs taken

together forma contal ni ng er oa
sel ect ed f funetig ofligand conegtiatamin Cgrd@db§ph&tmcé%lgmotdﬁl eonscoiralione gr oups

sel ected fgQ IFSCCg;v%sme%naﬁono{‘ﬁozﬁﬁ|ﬁﬁﬁl%d fromthe group consisting of:
25 (1) H, (Z?GCl 6al kyl optionally stibstituted with one to six groups

I ndependently selected from ORa and hal ogen, and (3) heterocyclyl
opti onal | ypsishebid wceptonhidhifARd hkafshidt abaogen; or

15 Whole cell second messenger assays measuring stimulation (EP2, EP4,
DP and IP in HEK 293(ebna) cells) or inhibition (EP3 in human erythroleukemia

(HEL) cells) of intracellular cAMP accumulation or mobilization of intracellular
calcium (EP1, FP and TP in HEK 293(cbna) cells stably trans{ccted with apo-
aequorin) are performed to determine whether receptor ligands are agonists or

20  antagonists. For cAMP assays, cells are harvested and resuspended in HBSS
containing 25 mM HEPES, pHl 7.4. Incubations contain 100 uM RO-20174
(phosphodiesterase type IV inhibitor, available from Biomol) and, in the case of the
EEP3 inhibition assay only, 15 uM forskolin to stimulate cAMP production. Samples
are incubated at 37°C for 10 min, the reaction is terminated and cAMP levels are then

25  measured. For calcium mobilization assays, cells are charged with the co-factors
reduced glutathione and coelenterazine, harvested and resuspended in Ham’s F12
medium. Calcium mobilization is measured by monitoring luminescence provoked by
calcium binding to the intracellular photoprotein aequorin. Ligands are added in
dimethylsulfoxide which is kept constant at 1 % (v/v) in all incubations. For agonists,

30  second messenger responses are expressed as a function of ligand concentration and

both EC5( values and the maximum response as compated to a prostanoid standard

are calculated. For antagonists, the ability of a ligand to inhibit an agonist response is
determined by Schild analysis and both KB and slope values are calculated.
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-52 VWV U 112/ U8180 PCT/ CAULl/ (1111&® R5 and R6 attached on adj acent carbon
atons together forma 3- or 4- nenbered ring containing O or 1 heteroatom
sel ected fwomd§i1s®, or O optionally substituted with one oPCIEANGHODISPS
selected fromF, CF3 and CH3; X is selected fromthe group consisting of:
C=0 S02, and Cl_~.al kyl wherein said 5 alkyl is optionally substituted
with one to six halogen; Ar is aryl or heteroaryl each optionally
substituted with one to four groups independently selected fromRc; Qis
Cl_~al kyl otlonally sub tituted with one to Si X DS mependently

sel ect ed frbiavenigmefiflolds on allergen indugedinasal congesyjor BLOEABal kyl, 15 (G
EOO—| (7)I co dRaRb (&)mﬁé@rb{,ﬁ@&l:@m I([&lthy@ﬂmlambyé (1(?\!\509}’:%!311% aged| These
eteroaryl an are. ea itute t to, SIX
roups. | neREmaBiY s BEFALER B PR oP RGPt ROR RS bl peltpbyy A5 gt

t oget her f omjextida of Asdanmendperextkact. ng optionally containing a heter oat om

or oups. i hdependent| y_a;?@ﬁa%af@%f’??’?h?%% %2?*%‘?%3?%? p§iBpa &,
sel ect ed frepnspipps pEimahy (Thge are restinediR ogspRRih theichaads r azol yl |

a the groupik@psiliséd NBag airfdy rdlstanke EN’AR ﬁ%éﬁéufe'dhﬁiﬂ tAhinBifiat ihsRne to si X
hal ogen, aryl,, and heteroat

'O 818G / N 0l 9
wherei n sai “%9"9?“ fsah IH%‘E%r%é‘PW‘FEﬁéP%ﬂS §1|"109%? ﬁéocé‘l]’ﬁ%lsl qﬂEfA@t%hFﬁa%I ogen,
OC1_5al kyl, t@l@g@&bkﬂie 1ﬁ$’t£i|t1(vm@ﬂ£ma?,oﬁ@dhéalahlkal|TheSm@)ﬁ'ma(DB@d bf/ths wiktstist uted with
one to X Rq}are Ia\ﬂ,ﬂ ndedi sel ect fro (rll drogen and
& al il op e e urtheibn B ARRIREM w¥eliE et d i aYE S
(1) hal ogen, ¢)1aNc6iB) I31ke@dd heympoipt famatling aldotion wf 8cARM Nasad peovtooatsinx
groups10i nd I I ) RaRb, and
ORa, (4) CZ ~§Fbl%§§§{;{;& M)étcﬂ% a%ﬁpﬁgtlﬁstacg.ﬁf% a2 g&uze'&'%%ﬁ%n?(@éﬁ‘ﬁs/%s%
gr oupsi ndepEheags !Wtwéﬂégtceagqsrlemwapwé@d R tored [3)0Ret 2 pEids\postt 5
(6)aryl, (7)!5!@111@5% , (8) A O Ra, ~9) C(ORa) RaRb~(1 0 C(O) ORa, 20 _

(11) CONR3Rb, (12) RaRb, (13) S(O) nR~, (14) NRaC(O) CC1_~al kyl, wherei n al kyl
is optivhal |y substitutedwi th one to six hal ogen and25
(15) S( O nNRefhemier i FGIDE ird 9)1(1:@{ Qd:ryllndu@ﬂyﬂasal bbstﬁicmi@hmh ci@nslpéy maﬁltivy

substituted wthone t i en& selected fro
50, lorz. 30 2. A cotpanareeRly FRTREana il SEofRlEs AR o
d ai m 1 whekgiane @ads ThEsSalikpls aseibrdedteddretdie basis of a natural positive skin

reaction to an intradermal injection of Ascaris sunm extract. Before each experiment,

20  the monkey selected for a study is fasted overnight with water provided at libitum.
The next morning, the animal is sedated with ketamine (10-15 mg/kg i.m.) before
being removed from its home cage. It is placed on a heated table (36°C) and injected
with a bolus dose (5-12 mg/kg i.v.) of propofol. The animal is intubated with a cuffed
endotracheal tube (4-6 mm 1.D.) and anaesthesia is maintained via a continuous

25  intravenous infusion of propofol (25-30 mg/kg/h). Vital signs (heart rate, blood
pressure, respiratory rate, body temperature) are monitored throughout the
experiment.

Measurements of nasal congestion: A measurement of the animal
respiratory resistance is taken via a pneumotachograph connected to the endotracheal

30  tube to ensure that it is normal. An Ecovision accoustic rhinometer is used to
evaluate nasal congestion. This technique gives a non-invasive 2D echogram of the
inside of the nose. The nasal volume and the minimal cross-sectional area along the
length of the nasal cavity are computed within 10 seconds by a laptop computer
equipped with a custom software (Hood Laboratories, Mass, U.S.A.). Nasal challenge

35  isdelivered directly to the animal’s nasal cavity (50 L. volume). The changes in nasal
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with COOH -54 Vv4'0O 11211181 H . PCT/CAIll /11111G0 4. A conpound of
Caiml wherein Q and R~ together forma 3 or 4- nenbered ring containing O
or 1 het sv@at/mrscel ected fromN, S and O and optionally BObSAbt/uted wit h
one or two groups selected from hal ogen, OH COON, oxo, tetrazolyl,

C(O NSO2R~, OCl1_~al kyl wherein said alkyl group is optionally 5 substituted
with one to six halogen. 5. A conmpound of Claiml wherein R3is H Rl and
R2 are selected fromthe group consisting of hydrogen hal ogen, C1_3al kyl
(optionall subtltuted th. gne to. si HAURS, |nd entl sel,ected from
hal ogen. . CHJRaTorin r6coric el B of if 20 WeBieh BRTSTFANGEE (HsBb vI

C(O OC1_3abdmgebuorSQc©)1mC[t _v@ﬂltkmklateS(lt@)aJmlﬂimon mj(l(a)rlaaal vo[udhé.) RaRb, and

- (OC1_3al I cyl ) RaRb, wherein each of aryl, heteroaryl, heterocyclyl, and

al kyl is optionall substltuted with one to six hal ogen atons; n=0, 1 or 2,
Ra and Rb s e rgatkeeon g ogitinicd vigiAysand Cl gal kyl

optionaily substitut qq'le‘ﬁés’i d&@dLQQﬁﬂ/OlV%@ facin tRONHRIAY P tndrkéysth thier ein R4
and R5 are, each |ndependen | ect ed Fromt he %roup consisting of H C1

_q.al kyl ofit #spea! F§P%SH{?s‘ihiamﬁ‘F’éd RF EONtEoh BUTGSES) RUMONAYIRelRpiNE and ORa

wher ei n Ranieasigemesk loﬂﬁﬁpirdito@ Rk dmdkers @fe fedordadi{dra ;ﬁhba@)h gbut G0 niiQuigame
an ,0xo m1l.wherein Ar is

b t
;?;/I o(r;ra O?eé?sgiﬁjtrlf? MY ’crﬁo%lb‘ltylsdﬁggp?vogﬁ?}s\faima{f%ldth\%l qay- ?ﬁléoﬁa!) four groups
[ ndependenudlynmﬁtaﬂamneccbmp@mdha‘e@lgasulvem suspergledlik y ll Zoptihooelsbintisnbst i t ut ed

ndepengentTon e RupaaRs e T b shIERNh E MBI MOERRly Sy T ore

substi t ut e&ov\mrhscﬁ admgeﬁramn@bmnwd@,fa @fs‘éﬂmﬂulﬁammgnw}élzqnds m;ll@@dt a: R5
Rl R—~ R2 Pleu\m@%’iﬁp%{u?&s \Ja?%/ f15§15 nM@ejs% l%&&ﬁoe\ﬁé}%fﬂ% vﬁﬁn@é%'a% R4 are as

def d ) 8 wh
R Re stalcagedvih drigehfioss il PeTEDR 8 ACSHR SO ST SR ot 1 he

7-position. 5 10. A mbaﬁﬁzﬁ%uﬂmn@i%mﬂmﬁhﬁtb@ﬂdmﬁmalmmgd dy compoatdngs of

;g(r:gglt g%l eazﬁdcggl c 1eag0é fof R0 va?ues (f:cln eagﬁlesmratm Y palamgtep in ’udn?gcaeﬁu\}/a'ycal 'y

resistance (R[.) and dynamic compliance (Cdyn). The results for each test compound

are subsequently obtained for a minimum period of 60 minutes post challenge which
are then comypared to previously obtained historical baseline control values for that
monkey. In addition, the overall values for 60 minutes post-challenge for each

20  monkey (historical baseline values and test values) are averaged separately and are
used to calculate the overall percent inhibition of mediator or Ascaris antigen
response by the test compound. For statistical analysis, paired t-test is used.
(References: McFarlane, C.S. et al., Prostaglandins, 28, 173-182 (1984) and
McFarlane, C.S. et al., Agents Actions, 22, 63-68 (1987).)

Prevention of Induced Bronchoconstriction in Allergic Sheep

Animal Preparation: Adult sheep with a mean weight of 35 kg (range,
18 to 50 kg) are used. All animals used meet two criteria: a) they have a natural
cutaneous reaction to 1:1,000 or 1:10,000 dilutions of Ascaris suum extract (Greer
30  Diagnostics, Lenois, NC); and b) they have previously responded to inhalation
challenge with Ascaris suu.n with both an acute bronchoconstriction and a late
bronchial obstruction (W.M. Abraham et al., Am. Rev. Resp. Dis., 128, 839-44
(1983)).
Measurement of Airway Mechanics: The unsedated sheep are
35  restrained in a cart in the prone position with their heads immobilized. After topical
-33-



hydrate or ester thereof and a phamaceuiically acceptable carrier. to 11.
A nethod for the treatnent of prostaglandin nedi ated di seases which

conpri ses wWaw2M8186ering to a patient in need of such treat PEAYCAN1/01069
therapeutically effective amount of a conmpound of Claiml1. 12. A nethod for
the treatnment of prostaglandin D2 nmediated t5 di seases which conpri ses
admnistering to a patient in need of 511Ch treatnment a therapeutically
effective anount of a conpound of Claim1l. 13. A nethod for the treatnent
of nasal \:[L .St er n. need of
uch ¢ eat maps Pty fiheF BIRIS SRy AP NbAL RN Richto BB By PTG o
Claim1. 14.adpaneed Hu@ugfb@n@tlﬁétfﬂ ﬂ@étthﬁawebﬁsoami@#sgﬂéleégtmﬁi‘haﬁmh@h conpri ses

admi ni st eri RgubRed wl%td &ﬁfedlend&eeﬁeaqftub%umugﬁ ﬁi%tdfﬁé}tn@?% Iﬂ@lﬁ?@q}%ﬂlﬂ@l ly
nme (0] or

effective anpunt o ound of C
t r eat ment oPR)QFqP&F&l@]CﬁH?‘ f A%2 gHidEh L?B' meéegeaseéamarﬁdsw fﬁg’s?&aﬁe%atl ent
in need of swnhoﬁ éeﬁﬁdtmlﬂﬂ]ea“hﬂhamamﬂl.lbf a8l Wyticafié p@atmmedamaumat bispigatidnpound
of laiml. - qﬁﬁélZ 118 f%ﬁ@ ECT/ }0112?0 Gl#ﬁACO ound of fornula
1, as defi né’ﬂo ur‘iesaﬂ}e & BICSTI G AHESCHOR &Y CBFY L1565 Y Iolﬂly accept abl e
salt hydr atoecﬂintlmt dntdrilgnesshre if te tu&beansmmslnmdihwﬂ]henéqule éathefer A
conpound of rn

é A ler?enLloPaBFG Sa{l{% mlheﬂ &Mgﬁ&% gés% ?%ﬁéteﬁ tgftﬁeq &?of RE 2

phar maceut i y acce in the
treat nent ofmappitasheny mdmfﬂramﬁpdlrmr@w piessoes g, dlfferen@ b,etbwp@umi:h@al m@ersml al,

as defiggd 'aﬁdgﬁﬁré?@?esglheQS%éﬁméd WS difSreRfial proR@CTBGSHICEF @45, accept abl e
salt, hydrate ter er eo use in the'treatnent of nasal

congesti on, Yalid é‘i“béerpazsl\tl‘i’lﬂﬁ&lc&cé? | Eprghe mepsugrpgnd of pylmanegy whisknggnpound of
formula |, #Byjdhe mesimal cadpf tblnaasﬁtraduﬂltuim 1icd)1me9t,edcbm ag@npimaotduewdphcal | y

accept abl e t dr ate or nufa tur a of a
mod banent AERIED d St IBRLBE A e pisln o e BBl o of
conpound of ptessumalaze leco@sd defin nadlldscopmiMaded DRY- 1 2 Elea:tsorﬂcstfm Medaineg

h I
fmf]‘[n[fgggfgﬁ ;%gb téfpﬁﬁgieﬂfa@ghﬁcrfﬁ hh{(eci%de[ ﬁﬁf Hfmﬁﬁlileﬁ'on@*a?eﬁ E%ﬂai Eq&[a 0t
ast una or ¢et Maygird. Mirpr pisl m@ia leyation e al’gleﬁpgxtrwav memmewe

conposi ti on fQrathe voRsR! obRifedby ?sﬁ%n%ﬁ'ﬁ%?vt '&rihlf-sﬁsf acltoslpﬁre%g ype

P O or g e ) §§§%¢fﬁe&%ﬁwg Oﬁé}‘ g B TR [epis Tgeasgpead a ol TP OUN

phaz- maceut |pd;€ahysyncgcamptca(hﬂtmn§a¢mﬁc pylchoaty resistemed SR veReoYig)i n associ ati on
with a 5|azmaceut| cally acceptable carrier. -57 . AN9. Af 5& AS&. Af V&2. A9. A& A
9. AD&2. 2A@A&A&AaQA&AQA&Aa&ZAEA&A&A

The invention will now be illustrated in the following non-limiting

Examples in which, unless otherwise stated:

1. All the end products of the formula I were analyzed by NMR, TLC and
elementary analysis or mass spectroscopy.

Intermediates were analyzed by NMR and TLC.

3. Most compounds were purified by flash chromatography on silica gel,

25

0

recrystallization and/or swish (suspension in a solvent followed by filtration of the
solid).
4. The course of reactions was followed by thin layer chromatography (T1.C) and
30 reaction times are given for illustration only.
5. 'The enantiomeric excess was measured on normal phase HPLC with a chiral
column: ChiralPak AD; 250 x 4.6 mm.

The following intermediates were prepared according to literature
35 procedules or purchased from the following vendor:
-34 -



9. AQ A A992. A9. Ax2. A. AQW2. Al E. AE. A@N&. A& A, E. AY. A@&. A2. A a& AE. A@

& A&2. A, u& A Aa2. AE. A& AE. A 2. AY. AuY. AE. A& A&2. AF&. A& A@ & AH. A &Ydg: 3V3845
V3C WO 02/08186 PCT/CA01/01069
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SG10%:& ()- 3 10%& ()-@Q, 10% & ()-0b aB-Y10%3
210% & ()-11IMIO% & ()-! "+ 10% /& ()--+ 109k ()--, *M10% & ()-) 10% & () -
1 06=uS1! KoWO1RAgI8& ()-y!dl -10%& ()-y&10%& ()- 10s/s/ 10s/s/PCT/CAO1/01069
10s/s/ 11 7s10%s/s/ & ()-: FAL10% & ()-=EXrL m {Y:uS1I Kq #10%& ()- !N%
#109%&' ()- ! #10%f& ()- X #10% & ()- "&L0%& ()-!10% ()-m
zZX6uSl! ' # f#10% & ()-1ff#10%& ()-! XIf#10% f& ()-!f#10%K K
& ()-! MOWNVE ()-TMLO%E ()-T ,[]>!1#&10%& ()-s 10%& ()- 10 10
10! léo%’/ & 8 o B%O‘V& 1d a ddififind z‘? ¥ 60 2-iddola Bhd Ry huird Q1R darhine hQ7& O -
" 10%\&' () xdx&/a Pt B’tfgéwﬁﬂmb/ef e"aased(ﬂndlm )n&dqr)ﬂ N2 fﬂﬁvﬂqsrb%) 135 g of
3& ( " YOG itang 39%&9 ot ethy D5 494 &hﬁ
ok () 0f ) ~10%& (). a“fe %{’ Al % 5% () OB SiehPsad f)r&10%&' () -
qrs(hG successively. The fmal mixtdre was heated to 130-140°C and stmed 01 6h
5  30ml of DMF was added and the solution was degassed before 270 ml of Hunig’s
base followed by 3.4 g of Pd(OAc)2 were added successively. The solution was
heated to 120°C for 2 h, then cooled to room temperature. To quench the reaction,
300 ml of 1 N HCI and 200 ml of isopropy! acetate were added and the mixture was
filtered through Celite. The phases were separated and the acidic phase was extracted
10 twice with 200 ml of isopropyl acetate. The organic layers were combined, washed
with brine, dried over anhydrous Na2SQO4, filtered through Celite and concentrated.
The crude material was further purified by flash chromatography eluting with 50%
EtOAc in hexanes to provide 63g of the title compound as a yellow solid.
1H NMR (acetone-dg) 8 10.23 (1H, br's), 7.98 (1H, s), 7.58 (2I1, m), 4.14 (21, q),
15  3.63 (1H,s), 3.04 (3H, s), 2.90-2.65 (5H, m), 2.19 (1H, m), 1.22 (3H, t). MS (+APCI)

m/z 322.2 (M+H)+,

Step 3: (+/-)-2-[7-(Methylsulfonyl)-1,2,3-trihydrocyclopenta[2,3-b]Jindol-3-yl]acetic

acid
OQS/ o
U
o A\
N OH
20 H

To a solution of 10.4 g of the ester of Step 2 in 80 mL of THF at room
temperature, 40 mL of MeOH followed by 40 mL of 2N NaOH were added. After 1.5
h, the reaction mixture was poured into a separatory funnel containing EtOAc/IN
HCI. The phases were separated and the acidic phase was extracted twice with
25  EtOAc. The organic layers were combined, washed with brine, dried over anhydrous
NapSO4 and evaporated to dryness. The crude solid was swished in EtOAc/hexanes
to give 9.1 g of the title acid as a faint brown solid.
1H NMR (acetone-dg) & 10.86 (1H, br s), 10.25 (1H, br s), 7.98 (11, s), 7.58 (2H, m),
3.62 (1H, m), 3.04 (3H, s), 2.89-2.68 (5H, m), 2.21 (1H, m). MS (+APCI) m/z 294.0
30 (M+H)*+
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Br
Pyridinium tribromide (154 g) was added to a solution of 2-[7-(methyl-

5  sulfonyl)-1,2,3-trihydrocyclopenta[2,3-bJindol-3-yl]acetic acid (50.8 g) in pyridine at

-25to0 =30 C, the solution was warmed to 0°C for 15 min and then to RT for 30 min.
1250 ml of 1:1 THF/ether and 2500 ml of 1:1 brine/6N HCI were added, the phases
separated, the aqueous layer washed with 1:1 THF/ether and the combined organic
layers were dried with Na2SO4. The organic phase was cooled to 10°C, acetic acid

10 (50.5ml) was added followed by a slow addition of zinc (70.2 g) (maintaining the
temperature below ISOC). 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 dried
with Na2SO4 and the solvent was stripped. The resulting brownish powder was

15  swished with 1000 ml of 20% EtOAc/hexanes. 52 g (81%) of the title compound was
isolated.
1H NMR (acetone-dg) 8 10.38 (1H, br s), 8.00 (1I1, d), 7.76 (1H, d), 3.66 (1H, m),
3.13 (3H, s), 3.00-2.75 (4H, m), 2.62 (1H, dd), 2.26 (1H, m). MS (-APCI) m/z 372.2,
370.2 (M-H)-

20
Step 5: (+/-)-Methyl 2-[5-bromo-7-(methylsulfonyl)-1,2,3-trihydrocyclopenta[2,3-
blindol-3-yl]acetate

Ong / o

g \

OMe

I=

Br
The acid of Step 4 was esterified in THF with an etheral solution of
25 CHpN2. After removal of the solvents, the title ester was obtained quantitatively as a

pale brown solid.
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To a solution of 3.70 g of the indole of Step 5 in 30 mL of DMF at
-78°C was added 790 mg of a NaH suspension (60% in oil). The resulting suspension
was stirred for 10 min at 0°C, cooled again to -78°C? and treated with 2.36 g of 4-

10 chlorobenzyl bromide. After S min, the temperature was warmed to 0°C and stirred
20 min. At this time, the reaction mixture was quenched by the addition of 1 mL of
AcOH and this mixture was poured into a separatory funnel containing 1IN
HCVEtOAc. The layers were separated and the organic layer was washed with brine,
dried over anhydrous Na2S04 and concentrated. The crude material was further

15  purified by flash chromatography eluting with 10% EtOAc in toluene and swished in
EtOAc/hexanes to yield 4.33 g of the title compound as a white solid.

1 NMR (acetone-dg) & 8.03 (1H, d), 7.74 (15, d), 7.34 (2H, d), 6.95 (2H, d), 5.97
(1H, d), 5.86 (1H, d), 3.66 (14, m), 3.57 (3H, s), 3.14 (3H, s), 2.99 (1H, m), 2.95-2.75
(2H, m), 2.67 (1H, dd), 2.45 (1H, dd), 2.28 (1H, m).

20
Step 7: (+/-)-Methyl 2-{5-acetyl-4-[(4-chlorophenyl)methyl]-7-(methylsulfonyl)-
1,2,3-trihydrocyclopenta[2,3-b}indol-3-yl }acetate

O*s/ o
d A\

N OMe

0] Cl

To a solution of 3.0 g of the bromoindole of Step 6 in 15 mL of DMF

25  was added 3.97 mL of 1-ethoxyvinyl tributyltin. The resulting mixture was degassed
by bubbling N2 through the solution for several minutes. In a separate flask was
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placed 538 mg of Pd2(dba)3, 720 mg of Ph3As along with 9.0 mL of DMF and this
mixture was sonicated for 1 min. The catalyst mixture was then introduced into the
reaction flask and heated to 90°C for 30 min. After allowing the reaction to cool to
room temperature, 4 mL of a 1IN HCI solution was added to the reaction flask and
allowed to stir until TLC analysis indicated the consumption of the vinyl ether adduct.
The reaction mixture was diluted with water, extracted with isopropyl acetate, dried
over anhydrous Na2SO4 and concentrated. The resulting material was further
purified by flash chromatography eluting with 20% acetone in toluene to provide 2.7 g
of the title ketone as a white solid.

IH NMR (CDCI3) & 8.19 (1H, s), 7.74 (1H, s), 7.16 (2H, d), 6.55 (2H, d), 5.35 (1H,
d), 5.29 (1H, d), 3.71 (1H, m), 3.65 (3H, s), 3.06 (3H, s), 3.05-2.80 (3H, m), 2.66 (1H,
dd), 2.50 (1H, dd), 2.32 (1H, m), 2.12 (3H, s).

Step 8: (+/-)-2-{5-Acetyl-4-[(4-chlorophenyl)methyl]-7-(mnethylsulfonyl)-1,2,3-
trihydrocyclopenta[2,3-blindol-3-yl }acetic acid

The title compound was prepared from 2.08 g of the ester of Step 7
according to procedure of Step 3, to yield 1.99 g of a brown solid.
IH NMR (acetone-dg) § 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), 3.05 (1H, m), 3.00-2.70 (3H.
m), 2.55 (1H, dd), 2.38 (1H, m), 2.19 (3H, s).
13CNMR (acetone-dg) § 204.4, 177.3, 158.0, 142.5, 141.3, 137.5, 136.6, 133.6,
133.3, 132.3, 131.6, 126.6, 125.5, 124.5, 54.8, 48.9, 43.2, 40.5, 40.3, 33.1, 27.5.
MS (+APCI) m/z 460.5, 458.3 (M+H)*.

EXAMPLE 2
(+)-2-{5-ACETYL-4-[(4-CHLOROPHENYL)METHYL]-7-(METHYL-
SULFONYL)-1,2,3-TRIHYDROCYCLOPENTA[2,3-BJINDOL-3-YL}ACETIC
ACID [(+)-isomer of compound of Example 1]

150 to 200 mg of (+/-)-2-{5-acetyl-4-[(4-chlorophenyl)methyl]-7-
(methylsulfonyl)-1,2,3-trihydrocyclopentaf2,3-blindol-3-yl }acetic acid (example 1,
step 8) dissolved in 10 mL of hot EtOH was resolved using normal phase preparative
chiral HPLC [ChiralPak AD column: 50 x 5 cm, 20 u; mobile phase: hexane/2-
propanol/acetic acid (70:30:0.4); flow: 70-75 mL/min; pressure: 280-300 PSI; U.V.:
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EXAMPLE 3
(-)-2-{5-ACETYL-4-[(4-CHLOROPHENYL)METHYL]-7-METHYLSULFONYL)-
10  1,23-TRIHYDROCYCLOPENTA[2,3-BJINDOL-3-YL.} ACETIC ACID [(-)-isomer
of compound of Example 1]

150 to 200 mg of (+/-)-2-{5-acetyl-4-[(4-chlorophenyl)methyl]-7-
(methylsulfonyl)-1,2,3-trihydrocyclopenta[2,3-b}indol-3-yl }acetic acid (example 1,
step 8) dissolved in 10 mL of hot EtOH was resolved in normal phase preparative

15  chiral HPLC [ChiralPak AD column: 50 x 5 cm, 20 u; mobile phase: hexane/2-
propanol/acetic acid (70:30:0.4); flow: 70-75 mL/min; pressure: 280-300 PSI; U.V.:
265 nm]. Retention times of the two enantiomers were 38 min and 58 min. The title
compound was obtain as the more polar enantiomer with 96.7% cee. This enantiomer
was recrystallized with 80% 2-propanol/hexanes to increase the ee.

20  ee =906.7%; Retention time = 15.3 min [ChiralPak AD column: 250 x 4.6 mm,
hexane/2-propanol/acetic acid (75:25:0.1)]; [o}D21 = -10.9° (¢ 0.45, MeOH).

Anal. Calced for C23H22CINOsS: C, 60.06; H, 4.82; N, 3.05; S, 6.97. Found: C,
59.96; H, 4.81; N, 3.01; S, 7.22. M.p. 219.5°C.

25 EXAMPLE 3A
Alternative method for the preparation of compound of Example 3
A. Resolution of (+)-2-[5-Bromo-7-(methylsulfonyl)-1,2,3-trihydro-

cyclopenta[2,3-blindol-3-yljacetic acid
A suspension of 300 mg of (+/-)-2-[S-bromo-7-(methylsulfonyl)-1,2,3-
30 trihydrocyclopenta[2,3-bJindol-3-yl]acetic acid (example 1, step 4) and 138 mg of
(R)-(+)-1-(naphthyl)ethylamine in 15 ml of 2-propanol and 5 ml of acetone was
dissolved by heating to reflux. The solvents were then removed under reduced
pressure and the residue was recrystallized in a 1:1 mixture of 2-propanol/acetone (7
ml). After filtration, the white solid salt obtained was suspended in 5 ml methanol
35  and treated with 3N HCl until pH 1. The precipitate was filtered and air dried to yield
-40 -
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| s 10%r R Cél}li)((%.lnds was obtain as the more polar enantiomer with 90% ee. This procedure
was repeated to obtain the aove compound with a 99% ee.
5 ee=99%; Retention time = 8.2 min [ChiralPak AD column: 250 x 4.6 mm, hexane/2-

propanol/acetic acid (75:25:0.2)]; [oJp21 = +11.0° (¢ 0.5, MeOH).

B. The procedure described in Example 1, steps 5-8 was followed using
the above (+) enantiomer instead of the racemate to provide the compound of
Example 3.
10
EXAMPLE 4
O‘:S/ 0
o N
N OH

(+)-2-{4-[(4-CHLOROPHENYL)METHYL]-5-(HYDROXYETHYL)-7-(METHYL-
15  SULFONYL)-1,2,3-TRIHYDROCYCLOPENTA[2,3-BJINDOL-3-YL}ACETIC
ACID (DIASTEREOMER A)

Step 1. Reduction of ketone
In a dry flask was placed 350 mg of (-)-2-{5-acetyl-4-[(4-chloro-
20  phenyl)methyl]-7-(methylsulfonyl)-1,2,3-trihydrocyclopenta[2,3-bJindol-3-yl }acetic
acid (example 3; ee = 99%) along with 30 ml of MeOH. To this stirred solution was
added NaBH4 portion-wise (ca. 50mg/portion) in 10-15 min intervals until the

consumption of ketone was noted by TLC analysis. At this time the reaction mixture
was poured into a separatory funnel containing 100 mL. of a saturated aqueous NH4Cl

25  solution/10 mL of a 1N HCI solution and 100 mL of EtOAc. The layers were

separated and the aqueous layer was extracted with EtOAc, the combined organic
layers were dried over anhydrous Na2SO4 and concentrated. The resulting material

was purified by chiral HPLC as follows:

30  Step 2. Chiral purification
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&S10% " & () - b=cccccccdvU410 "910%r m&' ()- F&LO%r m& ()-10 r" 10 r" 10 r"
j,8 "10% WO 82/48186 3 F710% " & ()- ~,s-"10%J"U& () - &dZef hi PERIANWWUNGD
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10% & ()- d @109 ""& ()- ‘@100 "Z& () - 10% & ()- "y3"109%&' () -

y3"10% & ()-rss6t{t"v Vv * 10%. & ( () e 10 & () -
Y 10% & (). i & 10%! &EBE‘) @&Piﬁl%rﬂ’if‘e}“%s 31\%‘&%69 f} @ %ﬁ@g‘%ﬁd’é‘lﬁﬁﬁ‘g ()-10
" 10 " 10 "of hot EFOBD®as reddl¢9d inmorAA L) z(r)lt-lvesclﬂi’alﬁwml)alPakAD
T-10% & () | [ o 9
‘0% 1 e ()b S gl m«%ﬂsip% 2?1; L o L M
flow: 70-75 mL/min; pressure: 280- 300 V. 24 nm]. Retention times of thc
5  two diastereoisomers were 33 min and 51 min. The title compound was obtain as the

less polar diastereoisomer with > 99% de.

ee = 99%; de > 99%; Retention time = 6.0 min {ChiralPak AD column: 250 x 4.6
mm, hexane/2-propanol/acetic acid (75:25:0.2)]; [a]p21 = +7.6° (¢ 1.0, MeOH).

1H NMR (acetone-dg) 8 7.95 (1H, d), 7.83 (1H, d), 7.32 (2H, d), 6.90 (2H, d), 5.92
10 (14, d), 5.65 (1H, d), 5.19 (1H, q), 3.60 (1H, m), 3.07 (3H, s), 2.99 (1H, m), 2.83 (2H,
m), 2.65 (1H, dd), 2.39 (1H, m), 2.31 (1H, m), 1.45 (3H, d).
13CNMR (acetone-dg) 8 173.3, 152.0, 141.1, 139.4, 133.3, 133.2, 132.6, 129.7,
127.8,126.4,121.7, 118.8, 117.3, 64.6, 50.3, 45.0, 39.1, 36.5, 36.2, 24.6, 23.5.
MS (-APCI) m/z 462.8, 460.5 (M-H)-.
15  Anal. Calcd for C23H24CINO5S: C, 59.80; H, 5.24; N, 3.03; S, 6.94. Found: C,
5947, H,5.22; N, 2.96; S, 7.14. M.p. 212.4°C.

EXAMPLE 5
2-{4-[(4-CHLOROPHENYL)METHYL]-5-(HYDROXYETHYL)-7-(METHYL-

20  SULFONYL)-1,2,3-TRIHYDROCYCLOPENTA[2,3-B]INDOL-3-YL}ACETIC
ACID (DIASTEREOMER B)

The material from Example 4, Step 1 (150 to 200 mg, ee = 99%)
dissolved in 10 mL of hot EtOH was resolved in normal phase preparative chiral
HPLC [ChiralPak AD column: 50 x 5 cm, 20 u; mobile phase: hexane/2-

25  propanol/acetic acid (80:20:0.4); flow: 70-75 mL/min; pressure: 280-300 PSI, U.V.:
245 nm]. Retention times of the two diastereoisomers were 33 min and 51 min. The
title compound was obtain as the more polar diastereoisomer with > 95% de.
ee = 99%; de > 95%; Retention time = 7.9 min [ChiralPak AD column: 250 x 4.6
mm, hexane/2-propanol/acetic acid (75:25:0.2)].

30 1H NMR (acetone-dg) 8 7.95 (1H, d), 7.83 (1H, d), 7.32 (2H, d), 6.90 (2H, d), 6.00
(1H, d), 5.57 (1H, d), 5.20 (1H, q), 3.59 (1H, m), 3.07 (3H, s), 3.01 (1H, m), 2.82 (2H,
m), 2.65 (1H, d), 2.45-2.25 2H, m), 1.45 (3H, d). MS (-APCI) m/z 462.6, 460.5 (M-
H)-.
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(+/-)-2-{4-[(2,4-DICHLOROPHENYL)METHYL]-5-BROMO-7-(METHYL-
SULFONYL)-1,2,3-TRIHYDROCYCLOPENTA[2,3-B]JINDOL-3-YL}ACETIC
5 ACID

Following the coupling procedure described in example 1, step 6, using
104 mg of methyl 2-[5-bromo-7-(methylsulfonyl)-1,2,3 -trihydrocyclopenta[2,3-b]-
indol-3-yllacetate (example 1, step 5) and 50 L of 2,4-dichlorobenzyl chloride gave
50 mg of the methyl ester of the title compound as a white solid (>95% purity).
10  1HNMR (acetone-dg) 8 8.05 (1H, d), 7.73 (1H, d), 7.58 (1H, d), 7.24 (1H, dd), 6.28
(14, d), 5.91 (1H, d), 5.85 (111, d), 3.73 (1H, m), 3.55 (3H, s), 3.15 (3H, s), 3.01 (1H,
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 according to the procedure described in example 1, step 3, to yield 34 mg of a
15  white solid (>95% purity).
1F NMR (acetone-dg) 8 10.73 (1H, br s), 8.05 (1H, d), 7.73 (1H, d), 7.57 (1H, d),
7.23 (1H, dd), 6.28 (1H, d), 5.91 (2H, s), 3.71 (1H, m), 3.15 (3H, s), 3.02 (1H, m),
2.95-2.75 (2H, m), 2.68 (1H, dd), 2.47 (1H, dd), 2.34 (1H, m). MS (-APCI) m/z
532.3,530.1, 527.9 (M-H)-.

20
EXAMPLE 7
O‘js/ o
o N
N OH

2 (O

(+/-)-2-{4-[(4-CHLOROPHENYL)METHYL]-7-(METHYLSULFONYL)-5-VINYL-
1,2,3-TRIHYDROCYCLOPENTA[2,3-B]INDOL.-3-YL}ACETIC ACID
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109" Z&' () - esteBaddd¥i&f (9 thy Yoddddure described in example 1, step 3, to yield 16.5 mg of a

10x* k#10% Z} & ()= yx* V() -yx*k#10% 2} & () -y) ?

P! #x+ k#ﬁ)%i‘é@ﬁ 51;,@315%%%@9 (g- 1) y\gNM

10x* k#109% Z} %29etPneeA6) P& 0O8- 9&%&@0@@&1@3)@%(1& s), 7.35 (2H, d), 7.12

Psi #x* k##09 ' * k100 ' - 87 YQNAL

IR SR RSN L0 531 .0 30

(1H, m); 3.12 (3H, s), 3.10-2.75°(3H, m), 2.65 (1H, m), 2:50-2.25 (2H, m). MS
(+APCI) m/z 463.0, 461.0 (M+NHZ)*.

EXAMPLE 8
O‘:S/ 0
o N
N OH

Do
15

(+/-)-2-{4-[(4-CHLOROPHENYL)METHYL]-5-CYCLOPROPYL-~7-(METHYL-
SULFONYL)-1,2,3-TRIHYDROCYCLOPENTA[2,3-B]INDOL-3-YL}ACETIC
ACID

To a round bottom flask containing 27.6 mg of the methyl 2~{4-[(4-

20  chlorophenyl)methyl]-7-(methylsulfonyl)-5-vinyl-1,2,3-trihydrocyclopenta[2,3-b]~
indol-3-yl }acetate (preapred in example 7) and 2 mL of THF cooled to 0°C was added
several mg of Pd(OAc)?2 and 4mL of an etheral solution of CH2N?2 and allowed to stir
at this temperature. Additional portions of Pd(OAc)2 and CH2N2 were added to the
reaction mixture until 1H NMR analysis of an aliquot of the reaction mixture revealed

25  the absence of vinylic hydrogens. The reaction mixture was filtered through a pad of
silica gel and concentrated to furnish the methyl ester of the title compound.
1H NMR (acetone-dg) 8 8.00 (1H, s), 7.34 (3H, m), 6.92 (2H, d), 6.04 (1H, d), 5.93
(1H, d), 3.54 (4H, m), 3.05 (3H, s), 2.96 (1H, m), 2.81 (2H, m), 2.65 (1H, dd), 2.43
(1H, dd), 2.25 (1H, m), 2.06 (1H, m), 0.95-0.70 (4H, m). MS (+APCI) m/z 495.8,

30  493.8 M+Na)+.
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EtOAc to yield 500 mg of the title enantiomer as a white solid. Retention times of
both enantiomers were respectively 7.5 min and 9.4 min {ChiralPak AD column,
15 hexane/2-propanol/acetic acid (95:5:0.1)]. The more polar enantiomer was in 98% ee.

ee = 98%; Retention time = 9.4 min [ChiralPak AD column: 250 x 4.6 mm, hexane/2-
propanol/acetic acid (75:25:0.1)]; [aIp21 = +39.2° (¢ 1.0, MeOH).

EXAMPLE 13
20 (-)-2-{5-BROMO-4-[(4-CHLOROPHENYL)METHYL]-7-FLUORO-1,2,3-
TRIHYDROCYCLOPENTA[2,3-BJINDOL-3-YL}ACETIC ACID [(-)-isomer of
compound of Example 11}
To a solution of 1.58 g of (+/-)-2-{5-bromo-4-[(4-chlorophenyl)-
methyl]-7-fluoro-1,2,3-trihydrocyclopenta[2,3-b]indol-3-ylacetic acid (recovered from
25  the supernatants of the resolution of example 12) in 180 mL of EtOH at 80°C, 530 uL.
of (R)-(+)-1-(naphthyl) ethylamine was added. The solution was cooled to room
temperature and stirred overnight. 1.07 g of the salt recovered was recrystallized
again with 120 mL of EtOH. After filtration, the white solid salt obtained was

neutralized with 1N HCI and the product was extracted with EtOAc. The organic
30  layer was washed with brine, dried over anhydrous Na2SO4 and concentrated. The

material was filtered over a pad of SiO2 by eluting with EtOAc to yield 640 mg of the
title enantiomer as a white solid. Retcntion times of the two enantiomers were 7.5
min and 9.4 min [ChiralPak AD column, hexane/2-propanol/acetic acid (95:5:0.1)].
The less polar enantiomer obtained with >99% ee.
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WZ: R110 Q Z10%%$e& ()- Z10%%$e& ()- Z10%%e& ()- Z10%%e& ()-

Z10%$e& ()-)?r WE2>zZ: R110 Q Z10%$e& ()- Z10%$e& ()- Z10%$e& ()-
Z10%$e& WO 0Z00%e$e& ()-)?2r W?BJOW zZ: R110 Q Z10%$e& ( PCTRLONOIWE, () -
Z10%%e& ()- Z10%%e& ()- Z10%%$e& ()-)?r Waens|zZ: R110 Q Z10%%e& () -
Z10%%e& () - Z10%%$e& ()- Z10%%e& ()- Z10%%e& ()-)7?r WZ: _R110 Q
Z10%%e& () - Z10%%$e& ()- Z10%$e& ()- Z10%$e& ()- Z10%$e& ()-)7?r

WZ: R110 Q Z10%%$e& ()- Z10%$e& () -

ee > 99%; Retention time = 7.4 min [ChiralPak AD column: 250 x 4.6 mm, hexane/2-
propanol/acetic acid (75:25:0.1)].

EXAMPLE 14

0
A\

N OH

Br cl

(4+/-)-2-{5-BROMO-4-[(4-CHLOROPHENYL)METHYL]-3-METHYL-1,2,3-
TRIHYDROCYCLOPENTA[2,3-B]INDOL-3-YL}ACETIC ACID

.

Step 1: (+/-)-Ethyl 2-(5-bromo-3-methyl-1,2,3-trihydrocyclopenta[2,3-b]indol-3-yl)-
10 acetate

N
N OFEt
Br
A suspension of 3.52g of 2-bromophenylhydrazine and 2.90g of ethyl
2-(1-methyl-2-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 material was purified by {lash

chromatography to afford 1.40g of the title compound as a yellow oil.
I NMR (acetone-dg) 8 9.85 (1H, brs), 7.38 (1H, d), 7.23 (1H, d), 6.93 (1H, t), 4.05
(2H, m), 2.80-2.60 (5H, m), 2.36 (1H, m), 1.40 (3H, s), 1.11 (3H, t). MS (-APCI) m/z
336.3 (M-H)-.

Step 2: (+/-) 2-{5-bromo-4-[(4-chlorophenyl)methyl]-3-methyl-1,2,3-trthydrocyclo-
penta[2,3-blindol-3-yl }acetic acid

OH

5%

Cl
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Z10%%e& () - Z10%%e& ()- Z10%%$e& ()-)7?r WZ: _R110 Q Z10%$e& () -
Z10%%e& () - Z10%$e& ()- Z10%3$e& ()- Z10%%e& ()-)?r WZ R110 Q
Z10%$e&wWP02/80ese& () - Z10%%e& ()- Z10%3%e& ()- Z10%ePe&/dNHhRr W
'08@KzZ: _R110 Q Z10%%$e& ()- Z10%%$e& ()- Z10%%$e& ()- Z10%$e& ()-
Z10%%e& ()-)?r WKLMA _yX7_R110 Q q #10% & ()-M L3 10% ()- @3 10%h
T& ()- L3 10%!& ()- Z10%%e& ()-)?r WDIJOPQRyXK>11010,'!10,!10,!
f910% ! & ()-!'q #109% ()-M "q
Using the method described in example 1, step 6, 390 mg of the
previous ester from Step 1 and 222 mg of 4-chlorobenzyl chloride yielded 120 mg of
the ethyl ester of the title compound as an off-white solid.
IH NMR (acetone-dg) § 7.44 (1H, d), 7.30 (2H, d), 7.22 (1H, d), 6.92 (1H, 1), 6.90
5 (2H,d), 6.05 (1H, d), 5.85 (1H, d), 3.90 (2H, q), 2.80 (3H, m), 2.65 (2H, d), 2.36 (1H,
m), 1.35 (3H, s), 1.00 (3H, t). MS (-APCI) m/z 458.3 (M-H)-
The title compound was prepared from 105 mg of the above ethyl ester
of the title compound according to example 1, step 3, to yield 90 mg of a white solid.
1H NMR (acetone-dg) § 10.50 (1H, br s), 7.43 (1H, d), 7.30 (2H, d), 7.22 (1H, d),
10  6.94 (1H, t), 6.90 (2H, d), 6.05 (1H, d), 5.80 (1H, d), 2.80 (3H, m), 2.65 (2H, d), 2.36
(1H, m), 1.35 (3H, s). MS (-APCI) m/z 432.2 (M-H)-
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5 @10% & ()- , @10% & ()- "&10% & ()- 9109 & ()-10?! 102! ! hV| [ : AL10?!

. @3"10% & ()-5 X@3"10%.& ()-s 3 10% & ()-- 10% & ()- S3"10% & ()-

10% & ()-:{%I)l*;ﬂ é%%}g! 10! 910% & ()- F4S 104 & ()-- H @*"10% & ()-9
2@+ 10% & ()81 4 MY| [ NA41010 ,.S'10% & ()- y10%! & ()-g
210% 1" & ()- F10% ! & ()- "&L0% ! & ()- 91006 ! & ()-47q|[: NA41010 R
#109% & ()-9 W #10%& ()-9 0p1° & (Y- 10061 & ()- 10% ! & ()-

0°S'10% & ()- WI[: NA41010 53‘#%%“25‘89"”{%%‘&- ()- 80@10% ! & ()-
10% 17 & ()- -10% & ()- ° #10% & ()- 9QRSTdwOvU410 109 & ()- fMLO% & () - f
110% & ()- s10% & ()- 101101 10! H 3#10% & ()- QRJ[: vU4A10 @*10% & ()-

U, 3"10% 4& ()- W 3"10%! +& () - & ()- D@LONE ()-: :

@10% & ()-:<=|[:-410nn V@8 " 10%! 6g10% & ()- H @!10% & () -
M@!10%11& ()- Y & z10% & () - +5 10A& HSA410nI N S" 109998 () -

2% S'10% & ()- DS'10%& ()- " I@aroe
109@e! 9&' () - 10n! n10n! n>ps| [ : A410n! N RSGIOMDe! 6% ()- #10%e! 9&' () -

1099e! 9& ()- D Fni 10%! & ()- ?Fnid0% & ()-\, |z 10%0L9& ()-@T, |[: A410n!n p-
10%! & ()- +109%%e! 9& ()- & 109@e! 9& () - A209@e! 9&' ()-  %rL0%e! 9&' ()- S
%0998 ()-S, { | [ OC710n! n109e! 9109¢! 910%e! 9 @10%e! 9& ()-, 610%e! 9& () -
31 10%! & ()- 31 109, 9& ()- - 10909&L)-Q [[:0C710n!nl’ "10% & ()-

0% & () Q% &l Uoehla Sulisd ' - 24l [ : OC710n! n1
91104 () f@%ﬁﬁ%ﬁ%&%ﬁ % ﬂ;%rfc%%%/érgd oGl | oo70n!
109 () - F| RIGR7 awhRy aregneh dndependenitsy seledpdkirom. the sigyp tonsistiegof:

D@ 10%& ()- HG" 182;! &h%c)m erSaAd@% & ()-chlu| [:-710! :10% & ()-
)

BY4' 10%&'()- Y4' 10%& () - ZY4 10% & ()- Y4' 10%&' ()- 210% & () - - <wpbA710!
109 & ()-s LS 169% & Bf- LS 109& ()- 0 ! 10%AR A& ()- E

1 109R! &' () - ROadOROrakd QAR 1fdeptHEhOYauldudd (om 1@ FOMPRO’S]s g oft FAL0% R t & () - S
0, GLOYRR! &&' ()- , GLOYER! &&() - 2" "10%g y& ()-s#|[:A710!! , 0 10%&& ()- @
D)"10%R ~& ()-" ?)"P)O Ri]f:)’/&'()-‘ Y(10%&R! &8 ()- HHGLOYRR! && () -

3) CN,
15 4) C1-6alkyl,
6)) OR4, and
(6)  S(O)nCi1-galkyl,
wherein each of said alkyl group is optionally substituted with halogen,
or
20 R% and R5 on the same carbon atom may represent an 0Xo, or
R4 and RS on the same carbon atom ox on adjacent carbon atoms taken together form
a 3- or 4- membered ring containing O or 1 heteroatom selected from N, S, or O
optionally substituted with one or two groups selected from F, CF3 and CH3;
RO is selected from the group consisting of:
25 1) H,
(2) C1-6alkyl optionally substituted with one to six groups
independently selected from OR& and halogen, and
3) heterocyclyl optionally substituted with one to four halogen; or



#GLO0%&' () - AvU410 "&10% & ()- s&10% & ()-10&R! &10&R! &10&R! & y910%&R! &&' () -
p3" 10%&R! && ()-S 0,0 109%&R && ()-@#j ~|[:vU410 ,S'109% & ()-E Sy 10% & ()-
3 1098 &WP2/83180% & ()- fysl0W & ()- 10%& ()-fE |[: vEBEIEAOI0UBOY% & () -
& 109% & ()-S ,(10% & ()- U5 10% & ()-S HOS! "10% & ()-s
0S! "109% & ()-sU _B5410 10!, 10% & ()-109% & ()- 9109 & ()- 510% & () -
@4"10% & ()- 3 310% & ()-D bA410 10! ~ 10%!& ()-g @10%! & ()-
f1310901& ()- "10%1& ()- &10%!& ()-101101 L |[:A410 10 @ 10%& ()-
"Y' 10991 & %0%/\?' W ()-9 :"10%?! a& ()-9 SF109%! & () -
109! & () - g%anplz& ataghed @fa @@n&cz{rpon afome dgeether forma 3.00%t-gnqpbeyed tipge! & () -
@ 109! & an@nﬂ@o &PV Sefonronk sk disdRorhdN, S, or O opt10na11 substltuted with one
9109 & () - 107! 1& () -

VRl &
6" 100R! & ()Y F‘O“i% fd"'%%%’“%o@:é "‘(‘?C@ 3g 10(%& ()- *° F m10% & ()- F
m' 10% & () X Gele&ted front &itQI6WE (Onsi@iig ¢f: | §=QQD ah@1-408§1&VHeyein said
0l 1098 & 10% SSOf, 1098 & 109 & ()-f$r <10
10 | Loi(()z%agfyh s.opt Oﬁ%}%%}%f‘jzt“%@‘@ilb%/%"é"(”ha OFBes f&)(? ; y&&locycfz& 0)- S
j O@F"! 1096 Ards éx)yl 81 heter@knyUdaol op@A0P6sub&itgied wil@gotd T&ir(greups
9100/‘I & R@" 10%& --$P U410 a"10%! & () -
Y10% ! & 8‘“&683%‘%“?19 ‘51‘93%@“(%0v & () &() 10%s\|SI LY % f & ( Qsz
e VU410 Qis alkx} 1onal!|_)03%bst‘1t&tefi)w1 h:@#gtg(g% gopps. mﬁsp@é@)@tg 5(3? ectedy 10%
& ()-°  10%dn& ()-IFI UL [ 2 - 410414 20| 1410061 4& () -' W 1#10% & () -
010% ! & () - 100/‘l ()- "+ 10% ! & ()-T + 10% V & () - TH##$$>98@&hA4104! 4
10% & { 6‘ 0%&((} | helEER () - "&10% & () -
&109% & () - 1o4l 4104! 4¢BP&SEFRRSSE| [ 1 A41041 4 P, Fm 10% & ()-3 °,Fm 10% & ()-3
,Fm 10% & ()-3 L10% 52() 109 & () - YI0% & ()-&0'L'* (.)*|[:A41041 4
Ma! 10% & ()- -f 10 % Y23(G'10%! 4& ()- ,3(G' 10% & ()- & 10% & () -
a@ | "109% & ()-*Drc*K#) * j*@(H**VU410 g10% ! & ()- t!10%! & ()-10! 10! 10!
511056 8 () 30%. &&(‘5§ e S i e 8100
@ ()-45..7111[: vU418 @@HQ/‘I & ()- all10% ! & ()- 10%! & ()-
10%1°& ()- 0 10%!" &1{)- QNRMRE ()-/0}11P233

(8)  C(O)NSO2R7,
® tetrazolyl,
wherein aryl, heteroaryl and alkyl are cach optionally substituted with
20 one to six groups independently selected from halogen, CF3, and
COOH,; or
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

independently selected {from:

25 (D halogen,

2) 0X0,

(3)  ORa,

4) COOH,

(5)  C(O)NHSO2R7, and
30 (6) tetrazolyl,

R7 s selected from the group consisting of:
(1) C1-6alkyl optionally substituted with one to six halogen,

2) aryl, and
3) heteroaryl,
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3|[:-4101 @10%! & ()- 2 10%! & ()- 0'"10% & ()- R '"10% & ()-
R'"109% & ()- R "109% ()- 333303235373bA410° ! & 10% & ()- s10% & () -
1098 & () - WOOMSISE) - s&L0% & ()-10"! 10" ! 733334P55| [ : A410 ACT/CA01/01069
:,"10%11& ()- 0,&G'10% & ()- 5 &G'10% & ()- 109 & ()- L 10%& ()- |s10%
& ()-S5667777|[: A410° 1" *, m 10%< & ()-4 9+10% & ()- S*10% & ()- , &10% & ()-
V0, "10% >& ()- °,"10% & ()- 77a8h8] 8t 8u8vV8wW8_ RE810 110! 10! 10!

y-1096 & ()-10% & ()- 910% & ()- 4f 10% & ()-T

) e o B et g
“mooR! & ()- rmlovg (haloggwddCrsplkyl, S8 3adkal and gy 9&111 ead) alkyl is optxonally

109@! & ?| 750G @ k4! 109! & ()- eO0f )#10% & () -
V) H10M () s ) AR A RS i

g NAABDA8107?!  YS
10% & ()-- V8znd @o%%eel)depe‘x#en?lm}e%ect §rom hygrq 3?0%1 Caycalkyl pptionadlyy ve' () -

1021 1071 B( B 0% & ()-- | @10% ()-- YI0W& ()- Qm
109 & ()ﬁg sﬁ;sﬁt{@&@&k}hgﬁé@ g&hak’%’é ()- P(C;DD>E~EE Fl [()A810')I 0l - 10%! & () -

1-109% & ()-RC490% & ()- \("10% & ()- @HO, , #"10% a! / & () -

5 ,#'10% ! & () - =F&G+G( G @a;ag@ra/mm sl 10%.L& ()-y f10%x!L& ()-

&10%.x! L& ()-10! 10! 10| 910@1{% - R313"1090! 9& () - TG_Gt GGHbHH| [ : vU410
"109%! & ()- L-10%x % 10%.x! L& (}y S 10%0L& ()-T "10%x! L& ()- 50sl

109%! & () - yHQ 1 gJJJ @<|($) vu43_|106alkylmwnal Ssubjtituted poioh cne t&'s{x) groopd 10%.ZL&' () -

e A

109%.x! L& () - pLWLLLLLLL?M SZAORSBRARM48d OR?,

bs!10% !l & () - &10Lx! L1} x! k 1%;(/21@ %h&tl(ﬂted with one to six groups
G5L03" 10% & () - 2- IOLO%OW%GM)%{?’P N o L b e fﬁa&p()

-10% & ()-L N@10% & ()-g wwgpctepﬂsw@md@%@a@gen and O
@" 10% & () - QUPPPQYQY [(5)t8211@tm@; VAQYA & ()-f & 110%W & ()-L z,!10% & ()-

L1 10%& g 109% & () - (g} 10({0& () Q) RRRRRR| [NA410 10! 10! 10! 910% & ()-L
86 10% & ()-f 3 4f 1004% ()2 "100& ()- {,.10%! & ()- RRR2S} SSOT| [ : NA410 10
10% ! " & () - @) hetemaryl,

(8)  C(O)RA,
(9)  C(ORa)RARD,
(10) C(O)OR3,
20 (11) CONRAaRb,
(12) OCONRA2RD,
(13)  S(O)nR7,
(14) NRAC(0)OC1-galkyl, wherein alkyl is optionally substituted
with one to six halogen and
25 (15)  S(O)sNRaRb,
wherein heterocyclyl, aryl, heteroary! are optionally substituted with
one to four groups independently selected from halogen;

nis 0, 1 or 2.

30 2. A compound of Claim 1 wherein X is CH2.

3. A compound of Claim 1 wherein Q is C1-3alkyl substituted
with COOH.
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ygl0% ! & ()-L 10%! & ()- f310% ! & ()- "10%! & ()-

109% ! & ()-OTTW Uglj UU| [ : NA410 10 109% ' & ()- e010% ()-L 109% & () -

Ds! 109 & Wp-02080% ' & ()-T 0 109% & () - UKVWVhWAPX] [ : NA410 HOr@dealinneos () - s

*10% 1 & ()-L D 1 10% & ()-f 940% ! & ()- M"10% & () -

S"10% ! & ()-PXXYYYYYYY| [ NA410 10! 10! 710! S910%! & ()-L 610%! & ()-

&310% ! & ()-f e, #10%& ()-s R, #10%& ()-sYYsZ\]]~|[: NA410 10

F 104" 4& ()-s : FU10% 4& ()-sL ?° "1090"9& ()- 5% "10% 6!/ & ()-

'S110% & ()- s!109%& ()- " _p_ " _abl [:NA10 10 M("10% G& ()- M (" 10%G
G ()- L\ ("10% & () 4. ‘A todp&ind)of Whitt&! $OE@IGR n):lR together form a 3-

1 10% & b " " 0" 910% &
V151006 & (PEF TAOOE T oopiebily 3?%&% o e Sion B 2 38 end 0% & 1)°
L10%0e! 9& EptiMakysobgsugd with q@e ot eogeIvpes¢ljctd romlpdoses; @Q@H
1090e! 9&' & %ei wrduial SPLBTI
1o O/Sel 9&§ %oxf)at@ﬁﬁiﬂﬂ /gcgjllg%) Y5 ol Sa}d%f\&ﬁél Oéﬁldgall())l rdufnk 9 & () -
10%9el o9& ()Su‘zssw%g/&@@e@? %ig, m@I 9 8910%9e| 9&' ()-1.109%& ()-

. 109%0& ()-° . 10%0e! 9& ()-" s-10%e! 9&' () -

10°/<9e! 9& ()-S, g-g. h Ki bA4109e! 9 f, &' -S 0& | 10%
& ()- &(?10%g &'g()g akirly I“gﬁ@)@”&?d Cl%bfwgfﬁé‘é@k?ﬁf 1 909
y10% ! " & ()select&l@%n th& g(fqupl@malemugt)o hydragen gnalggeni-6' Bobgy (t&!tlppalg Y

0 R e A bl S B,

<100/ 1‘10 & 65(0 le& Pteloamloh@rsey y. C 1-3@kyly S(O)nC1-3alkyl,

% 1?;’/" '10% Y é ANIMRWBG‘&)&QH WAHIBR2R0! dndlOWH; . §alkynRARElWnel e foflakgIC
hetelomyl heterocyclyl, and alkyl is optionally substituted with one to six halogen
atoms; n=0, 1 or 2; R@ and RD are independently selected from hydrogen and

C1-6alkyl optionally substituted with halogen.

15
6. A compound of Claim 1 wherein R4 and RS are each
independently selected from the group consisting of H, C1-4alkyl optionally
substituted with one to six halogen atoms and OR2 wherein R? is as defined in Claim
I; or R4 and R attached to the same carbon atom represent an 0xo.
20

7. A compound of Claim 1 wherein Ar is aryl or heteroaryl each
optionally substituted with one to four groups independently selected from halogen,
CN, C1-4alkyl optionally substituted with one to six halogen atoms, C(O)R@ and

C(OH)RARD wherein R and RP are independently selected from hydrogen and
25  Cip-galkyl optionally substituted with halogen.

8. A compound of Claim 1 having the formula Ia:



1)"10% 1 & ()-¢c ! 1)"10% dfd& () -c "10% ! " & ()-ynnnnnnnnovU4109
ZF&L0WA& ()-,( "&L0WA& ()-( &L0%& ()-(10°! 1071710 ! ,910% ! & ()-
“1)"10% ! W& «(2Juss60 pHppgaq| \ @U4109 ZFF, " 1098& () -f, 109%Q&PCY/CA01/01069

Oy: 11098& ()- "y:!'10%W"& ()- y:'109%& ()- _ F&IOY%& ()-,0qqq!q"gé&q, g-qt T<4109
Z &, 10%&' ()-f, 1098& ()-_f, 109%& ()-f, 1094& ()-_-qlg=g>q?qCqDqHqpX<410
9

zf, > 108& ()-_f, 109%0& ()-f, 109& ()-_f, 109%& ()-f, 10%& ()-HqTqUqVqq% r
j|<4109 Zf, " 10% " f3"10@6k&\&'() F f3"10%k&& ()- Bf3"10%& () -

f, > 1099@viidre Afr and BIBRE' ry a5 dfiiwdss €14imda 109 Z “*10% & ()-  0* 109%K&S&’ () -

F 100 ()- *109%& ()- f*:10%K& & ()- G *: 109%&& ()- sSsssssttvUA109

F cod0% ()- cU0WwWe& ()- F'&10% & ()- F &10% & ()- 10k&10k&10k&

FO10%&&' () -t uuuu y$utukk3dbREnd oAOMIR 3(Whepeih0akid R-afeach hydrogen,
"T1I0%W & ()-S"10% & ()-S **&@ 10% & ( LpQM)ubucufuuuupX<410"10@6&f() SP

" 109 & RS repes Rty § ngpH subgiignt 3tike 70@$ioR) - Suuuuuuu

vSW410"10% & ()-S"10% & ()-SP ""10% & ()-S"10% & ()-SP ""10% & ()-S

V! VA3v4v; VAVBVXX@10P ""10% & ()-S"10% & ()-SP ""10% & ()-S"10% & () - SP

" BvFVRVSVW _v" vavpdos4 10A HGnRackhti GP ot adtich @n@smgya&mpmaa of
""10% &'é -S"10% & () - SdvpvqvvyvyvyvsW410" 10% & () - S 1100/ 0 & (
" 1006 & foymglaiaseelingdi gy o ef G1ms &9 J\aAaRsREEYBCally cccepbble sl

"110% & l{})d_l e SO thdresFand A addiiivhihPaét &p1b81e Chrrier.

10 11. A method for the treatment of prostaglandin mediated diseases
which comprises administering to a patient in need of such treatment a therapeutically

effective amount of a compound of Claim 1.

12. A method for the treatment of prostaglandin D2 mediated
15  diseases which comprises administering to a patient in need of such treatment a

therapeutically effective amount of a compound of Claim 1.

13. A method for the treatment of nasal congestion which comprises
administering to a patient in need of such treatment a therapeutically effective amount

20  of a compound of Claim 1.

14. A method for the treatment of allergic asthma which comprises
administering to a patient in need of such treatment a therapeutically effective amount
of a compound of Claim 1.
25
15. A method for the treatment of allergic rhinitis which comprises
administering to a patient in need of such treatment a therapeutically effective amount

of a compound of Claim 1.

-56-



"VVVVVWMWPX<410"10% & ()-SP ""10% & ()-S"10% & ()-SP
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"10% ) Grokay. Y10%) & ()-#g. | [:bUA *10%)& ()- L$#10%)& ()-4 & 10%)& ()-
z 10%) & %% S"10% )& ()-3 1096)&.()-Io',-|[:-410;) s910% ) & () -
82' 10% & ()-z ,y:10%)& ()-: 3110%)& ()- /10%)& ()- &S, 10%
)& ()-- /@bA410 | 8" 10%_L % L110% & 1.&1
s&lO% % & () - 10 )10372+} fycomPrgng %i?“f@é‘bol&ﬂi S‘e(f?ngdi%%%ﬂ?%&)%lali’e% I*0853&
M]-O% & b)a IEal'Qltf%é%ti(:ﬁﬁ @5@9&{%1&55]} t& oféﬁ%&:tﬁeréoflﬁ)ﬁl‘&e {n)the tleﬁ{grél& () 3
"10%* & 5’ f/ &y ) - 09%) & ()?z_|[:A410;) 1 10% & ()-
"10% &o(pwgag anweﬁ@a(tycl@sgasqso% & () 10% & ()- 5910% & ()- Normal "
Fbadlng 13]c" "Heading 23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c"
"Headi ng 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default
Par agraph Font r=%gr 183!—6611@655@6?&){@1@1‘@518 defined in any one of Claims 1 to 9,
j'Ov5>=-DI OQV_- dgkp2u X(9Rsr x6#/ N: =F- OYgn0z/ 123456789:
<=>PGABODEFGHMAREL cegpirileisglighyyraty empstor thereaf, for usy Lmthgg@atment

AT s s gt G o S e i ol
37357w8: <= @PC—FTG—I@(pLW\/DQ?OTUPXY"bcade gKi j k[ 1 ynog- gHgr st Ywu

VBVdVVVV\MH-X z| ~~#- OPQRSTUWWKYZ[\ | * " abcdef ghi j kl nmopgr st uvwx ~
HEUR () * +y_ | 1 012% 45Q6Q§.§9 ofa corglpgun_d of formulg I, as define (P 191 any one 0¥C{alms

<= >"@\B@'PEEC%#'%“ & @ggva%@m& Salt, %\9@‘3 f GRsick 1{(15%?%%@“"“3/2{ |}~ 6Times

New RomanAri al h Root Entry Docunent
"#3YR (MahufactutOd2Bmbi¢@8ent for treatment of prostaglandin medlated diseases.
<:>?@\BCDEFG|-|I JKLM\ICPQ?STUVV\XYZ[ \]~_"abcdef ghi j kl mopqgr st uvwxyz{| } ~
"HEUR ()*+,-./0123456789:

< >? @BCDEFGHI JKL W%@W@Mn&ﬁ&%ﬁa 8 s Id& AR G toY WY Fidn ~
#$Y&' () *+, -. /0123456789

<=>?@\B 9@" mptmmm@m\mmz{lm? salt, Aydrdtsf qyreisiek therapfionghaivwxy z{ | } ~
" #SUR 34
S et R R R st s P ARG ) -

20  allergic rhinitis.

21.  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 any one of Claims 1 to

25 9, or a pharmaceutically acceptable salt, hydrate or ester thereof, in association with a

pharmaceutically acceptable carrier.
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