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TITLE OF THE INVENTION
- CYCLOPENTANOINDOLES, COMPOSITIONS CONTAINING SUCH
COMPOUNDS AND METHODS OF TREATMENT

5 -BACKGROUND OF THE INVENTION
The present invention relates to compounds and methods for treatm g
prostaglandm mediated diseases, and certain pharmaceutical compositions thereof.
More particularly, the compounds of the invention are structurally different from
steroids, antihistamnines or adrenergic agonists, and are antagonists of the nasal and
10 pulmonary congestion effects of D-type prostaglandins.
“Two review articles describe the charactenzauOn and therapeutic '

relevance of the prostanoid receptors as well as the most commonly used selective
agonists and antagonists: Eicosanoids: From Biotechnology to Ihempeutzc '
Applications, Folco, Samuelsson, Maclouf, and Velo eds, Plenum Press, New York,
15 1996, chap. 14, 137-154 and Journal of Lipid Mediators and Cell Signalling, 1996,
14, 83-87. An article from T. Tsuri ef al, published in 1997 in Journal of Medicinal
Chennstry, vol 40, pp.3504-3507 states that “PGD2 is con31dered to be an important
mediator in various allergic diseases such allergic thinitis, atopic asthina, allergic
conjunctivitis and atopic dermatitis.” More recently, an article by Matsuoka et al. in -
20 Science (2000), 287'2013 7, describes PGD2 as being a key mediator in allergic '
asthma. In add1t1011, patents such as US 4,808,608 refer to prostaglandin antagonists. |
as useful in the treatment of allerglc diseases, and explicitly allergic asthma. PGD2
antagonists are described in, for example, European Patent Application 837, 052 and
PCT Apphcatlon WO98/25919, as well as W099/62555
25 US Patent 4,808,608 discloses tetrahydrocarbazole-1 -alkancuc acid
derivatives as prostaglandin antagonists. . '
, European Patent Application 468,785 discloses the compound 4-[(4-
chlorophenyl)methyl] 1,2,3,4- tetrahydro -7-(2-quinolinylmethoxy)-cyclopent[blindole-
~ 3-acetic acid, which is a species of a genus said to be leukotriene biosynthesis
30 inhibitors.

| US Patent 3,535,326 discloses antiphl_ogistic compounds of the
formula: ' E
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COVPOUNDS AND METHODS OF TREATMENT 5 - BACKGROUND OF THE | NVENTI X3Nariagy 2005
preseglo dhseft i on relates to conpounds and nethods for 19060
prostaglan in nedi ated di seases, and certain pharnaceutica conpositions
thereof. Mre particularly, the conpounds of the invention are
structurally different from steroids, antihistam nes or adrenergic
agoni sts, and are antagonists of the nasal and 10 pul nbnary congesti on
effects of D-type prostaglandins. Two. review articles describe the
characterization and therapeutic relevghce of the prostanoid receptors as
well as the nost commonly used sel ectiv agoni sts and ant agoni st s:
Ei cosanoi ds: From Bi ot echnol ogy to Ther ic Applications, Folco,
Sanuel sson, Macl ouf, and Velo e qugéess, New Yor k, 15 1996, chap.
14, 137-154 and Journal of BPpid- Melfi at apd Cel | Si gnal ling, 1996, 14,
83-87. An article fromT. Tsuri .npubl Rshed in 1997 in Journal of '
Medi ci nal  Chenmistry, vol 40, pp.3504-38507 states that "PGD2 is consi dered
~to be an inportant nediator in various allergic diseases such allergic
rhinitis, atopic asthma, allergic Bonjunctivitis and atopic dermatitis."
More recently, an article by Matsuoka et al. in .20 Science (2000),
287:2013-7 eing a key nediator in allergic asthma. In
addltléﬁﬂw%@ggiggkBﬁﬁ%ﬁggﬁﬂﬁﬁagé08,608 refer to prostagl andi n-ant agoni sts.
as Esef ul in the Tkﬂee;ﬁbsmnmvaimgi beelvgigﬁ gdb@%fﬁ@ﬁuncﬁﬂdmeﬁaiei citly allergic
ast hma nt agoni escribed,i or_exa pean Pat ent
Appl i céjt“?)g%%‘ﬁ BRSO gl SRt R papT i sy o @St Ringig D20 \noe) 6o555
25 US Eaxehu(EPaeeﬂﬁﬂBmdmgnmﬁse@ongmuahyﬂﬁhcambazmbemhemhkan@ﬁdﬁaC|d
deri vatgy Eéatﬂi%npé%%gé g[n gﬂiﬁfﬁi} i i SHis clzbils ARE Ak B E %Ecdbx‘ﬁﬂlg'lf ation

468, 785 di scl oses
chl or oﬁhlfewsswwn?n mr S A mesh dhotroatpeneefi prestaglpadiemprsiayd cy cl opent [ b

j i ndol @lisedsed Ginigah@fb bl cam%&ihdls SesoriRE hefsn Ok WA PharSRedtidd be

| eukotri ene .hi osynt he5| i.nhibitors. formula: US Patent 3,535, 326

di scl 0§8§1P8ﬂflf’fﬁ1¥ Zh%rrpounds of the 1 25 January 2005 WO 02/08186

PCT/ CAO01/ 01069 R2 , a
According to a first aspect, the present invention provides a compound of formula I:

g’ ﬁ4 /ﬁs
G
Ra___E/_\ , \ Ré
e
. /X
Ar .
I

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

. (@) RS, : . _
R4 and R_5 are each independently selected from the groﬁp consisting of: |
- O ° S ‘
@ F
(3) .. CN,
4 Clrgalkyl,
(5), " OR3,and

®) * S(O)Cr-galkyt, — .
wherein each of said alkyl group is opt10nally substltuted with halogen,

01’
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SUMVARY OF THE | NVENTI ON The present invention provides novel conpounds
which are prostaglandin receptor antagonists; nore particul arlsJjakdagy2085 e
pr ost agl andi n D2 receptor (DP receptor) antagonists. Conpounds of the
present entl are useful for the treatnent of various

pr ost ag| a i r?ed‘i"h%hééa@ie%@@é@tmmamrsmwsnomccmr dingly the present

i nventio nRﬁl’ﬁdlee&l fhermine @Qrbfoﬁ ratc;n}i' %r bh & @E{)@?@ E'ﬁggn Qtroﬁls.sttﬁ%nquétﬂer%dl ated

di seases- u n}lg4 e novel . ounds desc

phar maceut %‘Bﬁ‘b‘ﬁ lnt“lg(? taging Qionil Mgteraniom sleeed BiomyNt 8, er @i r st aspect

the pres eﬂmthlmlﬁ sebssitutpd withdws oa two ppaps seledted HOoME,TH3 arld @HY:

phar maceus table salts ates and esters thereof, wherein:

Rl, R2 aﬁ% Eg‘l'éé%%&fezﬁgﬁt hHEE) Bﬁagﬁftf“)g‘%rel ected fromthe group consisting of.

(1) hydrogen, and (#)) ReH,R4 and R5 are each independently selected from

t he group consi stingof .-c4( GénalF 176al Kyl , (5) ORa,
2 1 éﬂk}h{ﬂp Subgtﬁéw%thl On(e% S nggu%Spt i onal |y

and (6) S(O nCl-6al kyl, wherein each group
substituted with hal ogenlﬂd69¢ﬂdﬂﬂﬂ2Stﬂéctéchﬁumr(yRQQﬂkﬁhﬂéoémdnc% on the sane

carbon atom.nay r ep(ggsenhet@fb(;?aq?l oftfonily ?Hb%ﬁ? ‘§1ﬂ11 85e %alms ﬁ%éﬁ%ﬂ atom or

on adj acent carbon atons takeh todgether  form a |ng

cont ai ni N30, @ArRA |l ected from S, or O optionally
substit ut ed vI\z(a tRh %ﬂrqaghgéf &?mda%e gﬁ?)‘ ox giomsitagrther dannra 36984-amdlr@53dr% is

sel ect ed FPYMNINED gv bheteratst stleated fbm N3, driO &ﬁﬁionall Hﬁ&%’& u}?tﬂgggnal ly
substitut edtwngﬂmupmﬁzlédﬁecb‘ﬂréimqi Sand| pendent y selected from and

hal ogen, ﬂggte@ ter )éc&% i.ona substl tuted with one to four

hal ogen; gt rfé’&s%'i‘r“éﬁﬁ it SQardndiCrayalgl wiegeinhaid form a 3-

or 4- rrerrﬂkyh@ optm@]ly substituted with one to six halogen;
Ar is aryl or heteroaryl each optionally substituted with one to four groups
independently selected from RC; -
Q IS.C 1-6alkyl optionally substltuted with one to six groups independently selected

from:
(1) halogen, |
@  amyl,
(3) hctf-:roaiyl,_
4 OH,
(5)  OCji-galkyl,
6) COOH,

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

€y halogen,
‘@ oxo,

(3) ORa,

) cooH,

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




1 heteroatom selected fromN, S, or O optionally

or two groups selected fromF, CF3 and Cl-ﬁjaﬁﬂag,zom
and Cl1-4al kyi -wherein said
or

containing O dr
substituted with one
sel ected fromthe group consisting of. C=O SC2,

al kyl i.s optionally substituted with one to six halogen; Ar is aryl
het eroaryl each optionally substituted with one to four groups
6a|ky| optionally substituted

i ndependent Iy LS
V\nthpone tokglli%%%ﬁgoﬁtggn?ﬁ@@ﬂ?%ﬂ ected from (1) halogen, (2)

aryl, (3) het eroaryl( (4) Ieﬁaﬂqlsmmmﬂbmymmwle)ommhmgemm%

(8) C(O)NSOZR? (9) é‘P:\lMy 4 Wherein aryl, heteroaryl and al kyl are
- each optionally substltute one to six groups independently sel ected
from hal ogen, - CF3, , and) cobxk ﬁf@rle and R6 together forma 3- or 4-nenbered
ring optionally cont om selected fromN, S., and 0, and
Pon 2 a*ﬁﬂg’%ghs%‘iﬁ C1g7iy{, 3 optiopaldp swtstinted witk| ect ed

optionally substitute

from (1) hal ogen, O%BQOCIGEU(M;I Salidy) afiDONere{b3aiCa@yNIHRBAa11@Nd  (6)
tetrazolyl, 25 Januarg(lbg@tgé Rk £l & d fromthe group consistirg of:

(1) Ci1-6 alﬂ@qndﬁggl onal. | aéjbslttl ?n‘? d”\%el Yhe to six hal ogen, (2) aryl,
and (3) heterdaryl efdemen %Q%I%Wlffmbyﬁegmmw calleyl opiib@iR | y

substi t ut edukmtittdited with one fo six halogen; -

RCis
' (1)  halogen,
(2) CN, :
3) C1 6alky1 optmnally substituted with one to six’ groups
independently selected from halo gen, NRaRb, C(C})Ra
7 C(ORa)RaRb, and ORa, o
(4) C2-galkenyl optionally substituted w1th one to six groups
' | independently selected from halogen and ORA, |
(6))] heterocyclyl,
6)  aryl,
(7)  heteroary], -
- (8 COR2,
(9)  C(OR@)RaRb,
. (10) C(O)ORg,
_ (11) CONR®RY,
 (12) OCONR2Rb,
~ (13)  S(O}R7,
'(714)‘ | NRaC(O)Ocl 6alkyl, wherein alkyl is optlonally substltuted
o with one to six halogenand
- (15) © S(0);NRaRb,
Wherem heterocyclyl, aryl, heteroaryl are optlonally substituted w1th :
one to four groups independently selected from halogcn,

nis0,lor2.
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hal ogen, OCl-5al.kyl, Cl1_5al kyl and wherein said alkyl is optionally
substituted with one to six halogen; Ra and Rb are independent 2% 15Rheoes
from hydrogen and Cl-6al kyl optionally substituted with one to six
hal ogen; Reis (1) hal 2 3 - 6al ky [ It uted
with one to six gro%ﬁg&ﬁiﬁﬁdéﬁe%d%&m%@ )saseq%é%t glcf i Em ﬁaﬁ‘%%lé‘%‘%ﬁ %ﬁgﬁgéé 4
C(O Ra, . - pluiRegulaiibconamditioRa cofddisifg -ofal semmpydundpifi forablhy sudsined b ekt Wi t h
- one to si roups i ndependent sel ected from hal ogen and ORa, (5)

" heter ocyc?‘ﬁq?s‘l’e(’f@)’r a pigrmagepticplly aqceptpble carrien) o Q) Ra, . (9) C( ORa) RaRb,

. (10) (O CRa. (11) CONRaRb, (12) OCONRaRb, (13) S(OnR7, (14)

NRaC( O) OC1- 6al 41, wherein alkyl is optionally substituted wth one to six
hal ogen and (15) S(OrerdiaBdo arthsd aspgecoti: prabmat @iventiat provedes leydompanyd of

het er oaryl. ar ptiopally substituted with one.to four groups
dependeftry kP dpRE hoft Al ateht o5 s S oe I SHE gt on
second asgg@ltther‘é@@fd}ﬁﬁ§ﬁﬂhe&i@a4%£ﬁj provi des a pharnmaceutical -
conposition. conprising of a conpound of formula | as defined in the first

aspect, or a pharmaceutically acceptable carrier. According to a third
aspect, the presentAiCQO\{,g rovi de 0 und
r

nti.on o f formula |, as,defined
in the first aspect, 0 Ig%ﬁ%glf eﬁ?f%’a‘ﬁ? yregglgé%‘fegﬁf”é PERIE ah?HPQPJéd Bf
ester thef@mbla I, @§ defigedi in the dist abpech ®F apharmaceutically acceptable salt, hydrate or
. ester thereof, for use in the treatment of nasal congestion, allergic asthma or allergic

thinitis.

According to a fifth aspect, the present invention provides a use of a

- compound of formula I, as defined in the first aspect, or a pharmaceutically acceptable
salt, in the manufacture of a medicament or prevention of a disease selected from allergic
rhinitis, nasal congestion, thinorrhea, 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; disease or conditions requiring a treatment of anti-coagulation
_such as post-injury or post surgery treatment; inflammation, gangrene; Raynaud’s disease;
mucus secretion disorders including cytoprotection; pain and migraine; diseases requiring
control of bone formation and resorption such as example osteoporosis; shock; thermal
regulation including fever, and immune disorders or conditions in which

immunoregulation is desirable.

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

thereof, in association with a pharmaceutically acceptable carrier.
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According to a fourth aspect, the present invention provides a conpound of
formula |, as defined in the first aspect, or a pharnaceuti cal 2y rakesoabl e
salt, hydrate or ester thereof, for use in the treatnment of nasal
congestion, allergic asthma or allergic rhinitis. According to a fifth
aspect, the present invention provides a use of a conpound of formula I,

as defined_i i - t atically acceptable salt, in
t he manuf Qﬁmbﬁmﬁﬁg&F@Wﬁuof a di sease selected from
allergic rhinitis, Tiesgbsenomyestioror]atesioompesnds Ydpeapdl rhinitis, nasal
i nfl ammation, asthma including allergic asthma, .chronic obstructive

pul nonary di seases and other forms of lung igflanmation; sleep disorders
and sl eep-wake cycl e di sorders; prqstaqq#d-i duced smooth nuscle ‘
contraction associ ated w th dysmehbrrheasagngl premature | abor; eosi nophi

rel ated -disorders; thronbosis; gl and{vi si on. di sorders; occlusive
vascul ar di.seases; - congestiv , reidt sease or conditions
‘requiring a treatnent oflanti-coagyk g sygh as post-injury or post
surgery treatnment; inflammtion, ,gangreney Raynaud's di sease; nucus
secretion disorders including cﬁtoprotec;an;rpain and m grai ne; di seases
requiring - control of bone fornation ad” resorption such as exanple

ost eoporosis; shock; thernmal - regulation including fever, and i mune"

di sorders or conditions in which immunoregulation is desirable. According
to a sixt hndgheahacentieallyrazseniable salisnhydsatep pad peiers thaieaf hegdmi st

‘phar maceuty £3}2 mgﬁ}dééagﬂiﬁdr%%eﬁd%ﬁﬂp@éiéétc@ﬁ@npﬂxlsrgﬁﬁx}ardon@i@mge@&! on effects
of D-type " prostaglandi ns conprising an acceptable, "antagoni stic anount of
a conpound of fornul @)1, hydogetapdd in the first aspect, or a ‘

phar maceutical |y acceptabike salt, hydrate or ester "thereof, in association

with a pharpaceutically acceptahl e carrier. DETAl LED. DE .PTION OF THE

| NVENTI ON Rﬂgn%ﬁm@a%ﬁwg‘gﬂ%ﬁ’éf’ ted To5 M5 HI8he s“S1§E§ Skmul'a | 1 and

pharmaceutical |y acceptablgg salts, hydrates and esters thereof ,wherein:

R, RR and R3 are eaﬁg in%ependently sel ected fromthe group consisting of:
RC

(1) hydrogen, and (2 , "R4 -and R5 are each independently selected from
the group .consisting(®f: ZN,25 January 2005 WD 02/ 08186 (4) Cl - 6al kyl ,

24




(5) ORa, and (6) S(OnCi_6al kyl, PCT/ CAOCL/ 01069 wherein each of said alkyl
group is optionally substituted with hal ogen; 5 or R4 and RS 26naifubs 28a5e
carbon atpgl, 8y " €present an oxo, or R4 and R5 on t he - sane carbon atom or
on adj acent car bon at ons t aken together form a 3- or 4- r?@ﬂ?ﬂé’#"é@l%ﬁng

containing O or‘'1l heteroatomselected fromN, S, or O optionally’
substituted with one or two groups sel ected fromF,. CF3 and CH3; 10 R6 is
selected fromthe group consisting of: (1) H (2) Cd-6alkyl optionally
‘substituted with one to six groups independently selected from ORa and -

hal ogen, and (3) hetenocyclydanigptional Iy substituted with one to four
hal ogen; or 15 R5 a@ R6 attached on adjacent carbon atoms together forma

3- or 4- menbered ri c B¥RP aqnd ng O or 1 hetercatom selected fromN, S, or

O opti onal |y substi (@t edS{@),0gakyl,or two groups selected fromF, CF3 and

CH3; X is selected fr mthagﬂ i)up consisting.of. CG-0O S02, and Cl 4al kyl
wherein said al kyl- VA5 Gagh of $3d allgkarpup iscaptinhally sbetitutcdsiish hdbggen: ' 20

Ar is aryl or heteroaryl each optlonally substituted with one to four
groups i 81 hIﬂ;{ | ect.ed from Rc; i s Cl-6al kyl optionally

subst i t ut %wt one |§?r]§q%‘ﬂ§1?4¥d€%ﬁ%’éﬁﬂp§°s§ﬁl ected from 25 30 (1)
hal ogen, ARy pm th«sammmmmmbr on edaciloaibh afdks RbiktbotherfBlm COH

(7) CONRaR3- or QBﬂncﬁ{bQ}Wontmﬁlgl ologh he%ero%ofn selected from N, S, or O
optionally substituted with one or two groups selected from F, CF3 and CH3;

10 RO6j is selected from the group consisting of:
1 H, -
2) Ci- 6a]kyI optlona]ly substltuted with one to six groups

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

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

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

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

- from:
_ 7 (1) halogen,
5 @ agl,
(3)  heteroaryl,
4 on,
&) - OCy-galkyl,.
| 6 CcooH,
30 (7)  CONR2Rb,

" (8) C(O)NSO,R7,
NO) tetrazolyl,



25 January 2005 WO 02/08186 PCT/ CA01/01069 wherein aryl, heteroaryl and

al kyl are each optionally substituted with one to six groups ipdgpapdens |y
sel ect ed WQ 839888 ogen, CF3, and COON; or Q and R6 toget hBET/ONOMOKES- or
4-nmenbered ring optionally containing a heteroatomselected fromN, S, and
0, and optionally substituted with one or two groups independently
selected from 10 (1) hal ogen, (2) oxo, (3) ORa, (4) COOH, (5)

C(O NHSQ2R7, and. (6) tetrazolyl, R7 is selected fromthe group consisting
of. . 15-(1) Cl_6al kyl 0 (2)
aryl, and (3) heter o‘ggy ln#\,ﬁiéhgmﬁ)ggg%h&%kgﬁame ah‘géheofltaﬁﬁ‘fbsgguge%% onal | y
substituted with haPg@riix gioppssigdenandertly f‘&ﬁ@%@% +i3.888d al kyl is
optional |y substitugeghmidh one to si X haI ogen 20 Ra and Rb are

i ndependent |y sel ect ed f rom_hydrogen and Cl1_6al k¥ optionally substituted
with one t®@IRMaegheformads ops: nmnlze;? HBE epiéenally containing a héprogtonsa| ky|

opti ondl | ysefthsalfedMES, whd O, @A o BQH%dwﬂHdiﬁQﬂ% C%I’de)é sel ect ed ‘

- .from hal oge Re”}t) Rb and 6al kenyl :
opt i onal I n@%‘?&? g@lfcéﬁgtfﬁ’mone to SI X groups i ndependent I y sel ect ed from
- hal ogen and ORa, . (1) halogen,

(2)  oxo,
(3) ORa,

10 - (4) COOH,
(9 CONHSO 9R7, and
(6) tetrazolyl,
R7 is selected from the group consisting of:
: (1) Ci-ealkyl opnonally substituted w1th one to six halogen '
15 (2 aryl,and '
" (3) heteroaryl, :
wherein said aryl and heteroaryl are optlonally substltuted w1th
halogen, OC1-5alkyl, C1-5alkyl and wherein said alkyl is opuonally :
substituted with one to six halogen; :
20 ‘R2and Rb are independently selected from hydrogen and C1 6a1ky1 optlonally

'substﬂ:uted w1th one to six halogen; -

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

(9) - C(OR®R2RD,




(5) heterocyclyl, (6) aryl, (7) heteroaryl, (8 C(ORa, (9) C(ORa)RaRb,
25 January 2005 WO 02/081 86PCT/ CAO /41069 (10) (O ORa, (11)CObRaRAary 2005
(12) OCO\R@BQWOM;@) S(OnR7,-. (14)NRaC(O) OCI - 6al kyl , wherein al kyl is
optional 'y substituted . with one to six hal ogen, and (15%§%¢y 8,
wherein heterocycl yl, aryl, heteroaryl are optionally substituted with .one
to four groups |ndependently sel ected from hal ogen; 10 nisO, 1 or 2. The '
i nvention al so enconpasses pharnaceutical conpositions containing a

conmpound of formula I, and met hods for treatnment or prevention of

pr.ost agl andi n nedi at§ u5| ng conpounds of formula I. The nunber i ng |

of the core trlcycllc rl(r}g@ mls as shown below. 1 15 The invention is
“described using the @ Nﬁ fi n|t|ons unl ess otherw se indicated. The

term "hal ogen" or " t‘@h " hOo Br, and I. 20 The term "al kyl "

refers to linear, @Chgﬂ 31 ycI i C and b| cyclic structures and
conbinations thereof 9 g the indicated nunber of atons.. Non-

limtiAg exanpl es of(14) kﬂR@E(@)QEILMﬁﬂﬁhéfeﬁ]Myl lﬁéﬁliﬁn’ali?rs%ﬁltuted sopropyl ,
butyl, s- and t-butyl, pen hexy] , heptyl, octyl,” nony undecyl,
dodecyl, tridecyl, tetrad‘\é‘gijl?m"c‘S1 hhaleseteddd | ei cosyl

"3, 7-di et hyl - 2, 2- di méify| M@B@ﬂ?{#ﬂhnyl cycl opropyl ; cycl obutyl 25 )

cycl opentyl, cycloh I cIoh propyl n ,. C clopentylet yI

" met hyl subst i t ut ed%q%§¥8wy 9]t9¥ﬂ9,|h g%ry{qrgpggo ISBB%F%/W‘I ed védhamant yi |,
cycl ododecyl met hyl , on@taefoby grobips hideyealdehtdy ébl&:]téiﬁﬁmlnlﬁmg hhe like. The term.
G . ahgyl n§8popagses acyclic alkyl groups having the 1ndicat ed nunber of

carbon atons as wel | as _
The invention also encompasses pharmaceutical composmons

coutammg a compound of formula I, and methods for treatment or prevention of
prostaglandin mediated diseases using compounds of formula I. _
The numbering of the core tricyclic ring system is as shown below:

{

| - B 4
15 .. , . B 5 N 3

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

] .

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




- Cxal kyl - Czcycl oal kyl wherein x is 0 to 3 and z is 3to 6 with the proviso °*
~that x+z_=3 30 to6. "Haloalkyl" neans an al kyl group as descr i2beshualoues
wher ei n° Y2818 pr e hydrogen atoms have. been repl aced byCHAAOYBHW6H! ons,
with up to conplete -5 25 January 2005 WO 02/08186 PCT/ CA01/01069
substitution of ,all hydrogen atons with hal o groups. Cl-6hal oal kyl, for
exanple, includes -CF3, -CF2CF3 and the |ike. "Al koxy" neans al koxy groups
of a straight, branched or cyclic configuration havi-ng the indicated

nunber of n_af : - 6al koxy,..f.or 5 ex I i ncl udes net hoxy,
et hoxy, pr%ggo@%for?étg%f%ypd%%e?&ﬁ s %’ﬁtg qaiq(%rpuPﬁaagg“éﬁ?(ISQ@Wt #?é'a?ﬁgmg »al koxy'
group as duedledéshedFiaidipFIendthelikane or nore hydrogen atoms have been
~replaced by hal ogen .a{,ons,.» Wi.t h to conplete . stitution of all

hydr ogen atogs with H %X%r%ﬁ%.aﬂ%fy@%l}pgéﬁfﬁoitﬁgﬁgg’?mé E‘iif%q.cé',‘:ﬁci ncl udes
- -OCF3, - ocepkgatpnihaveg fhedadicated niersfi carbapeatems.i Gaalkorydornched -
Struct gr eS.y ' ' f. i -nunmber of carbon
at ons, ghaﬁ“ﬁlgﬂ%f ﬁﬁgﬂa?;g?ﬂ{gne é?tg%ﬁ[,@gépgg blgrﬁ}ggé%ggﬁg%hﬁegf&V\herei n hydr ogen
may be repl aced by adlalepdkexyomagans an Blexy groupasisiescribedisbeveiowehich one

C2- 6al kenyyr mcfr@h?r&lsgé’fpﬁtéms A% HERSeflaBRIDY hal?%é?ﬁﬁ%&,’wﬂﬁ o Bempiétkhenyl,

butenyl a 1 15 "Heterocyclyly refe to n-aromatic.ring

havi ng | {g gb& Iﬁe]({neclﬁg%]tlg'giogegéll?%n§ %’h )ﬁﬁ]é)l Hg"Ps oq:%rﬁgaog&o’%g%t&xﬁﬁlpg’second

ri ng sel ecncdedel -3, -QCFChgabkthedikeal i cyclic ring containing O to 4

het er gat ons, . aryl a et eroaryl.. wherein,said heterqatops are

] ndepgﬁdent ly sel ecmigﬂygnﬁn@%ﬁngﬁﬂo@r@mﬁgﬁgp?wcﬁaﬂ CRRIMANE  of - |

het er ocy cltldredinef the endioattmyiber bf 3axdion hicany lkvingat kast, ondichypdn-abenzof uran, -

~and the 2Quki X 5 - carbocyclic aromatic ring

system o gé’?%."%ﬁé bid, TESR B TR I RO e

present, CHEAMEAENEbppdsC3 ¥ fPricFgRPIe tuclades ethgnylapropews -meftits share

a.comon kaRgyl, BxeARla8a thd fied ude phenyl and naphthyl. 25 The term _

“heterparyl.” (Het)" as. used-herein represents a 5-10 . nenbered aromatdc ring

syst ef? cont ai ni ng on&lekTARYCOl” Ffps {8 Ben-ArosaRtic inghaving bicohbeimeaions ected

from O, SeidmagNeinigebolutediodt@ed thbedohd M skicticdErbrk 9. tdf UfRBbereddi azi nyl

' 08201 y i) RSB Rhind 39 22 ine BTy CRECL i PV 3201 YT
heteroatoms are independently selected from O, N and S..- Non—limiting examples of

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

20 like. _ _

¥

_ “Aryl” means a 6-14 membered carbocyclic aromatic ring system
comprising 1-3 benzene rings. If two or more éromatiq rings are present, then the
rings are fused together, so that adjacent rings share a common bond. E)ﬁamplcs |
include phenyl and naphthyl. - L . '

25 - The term “heteroaryl” (Het) as used herein lreprésents a5-10

membered aromatic ring system containing one ring or two fused rings, 1-4
~* heteroatoms, sélected from O, S and N. Het includes, but is not limited to, furanyl,
' diazinyl, imidazolyl, isooxazolyl, isothiazolyl, oxadiazolyl, oxazolyl, pyrazolyl, |
_pyridyl, pyrrolyl, tetrazinyl, thiazolyl, thienyl, triazinyl, triazolﬂ,- 1H-pyrrole-2,5-
30  dionyl, 2-pyrone, 4-pyrone, pyrrolopyridine, furopyridine and thienopyridine. -
' ) For purposes of this specification, the following abbrevliations' have the -

indicated meanings: _ ‘
BOC . = ‘t-butyloxycarbonyl -

- CBZ = carbobenzoxy




" pyridyl, pyrrolyl, tetrazinyl, thiazolyl, thienyl, triazinyl, triazolyl;

JH-pyrrol e-2,5- 30 dionyl, 2-pyrone, 4-pyrone, ]E)eroI opyridi oeszanuarytzﬁos

. furopyri t hi enopyr|d| ne. For purposes of this specification e
foll 8\>IIM ngwggé?gfélﬁat i ons have the indicated meanings: BOC -PETIEAOU‘”““

t - butyl oxycar boihyl CBZ ='". carbobenzoxy St 1 } WO 02/ 08;86 10 15 20 25 30
DCC = DIBAL= DIEA = DMAP= DMF = EDCl = EDTA = FAB = FMOC FI I\/PA-

_ HATU = pTSA PPTS Ph 'HOBt HRM5 |CBF KFWM/S= LDA = MCPBA=

' DCC = 13-dicyclohexylcarbodiimide
DIBAL= diisobutyl aluminum hydride
DIEA = N,N-diisoproylethylamine
, DMAP=  4-(dimethylamino)pyridine
5 : '~ DMF= dimethylformai:mde : ‘
|  EDCIL = 1-(3- -dimethylaminopropyl)-3 ~cthylcatbod11m1de
hydrochloride
EDTA = ethylenediaminetetraacetic acid, tetrasodium salt
_ hydrate - |
10 - _ FAB = . fast atom bombardment
' FMOC= 9-ﬂuorenyimeﬂ10xycarboﬁy1
HMPA= -hexamcthylphosphorarmde '
HATU= O- (7—Azabenzotnazol—l-yl)N N,N’ N’
: g : _ tetramethyluromum hexaﬂuorophosphate
15 SR HOBt = 1-hydroxybenzotriazole
' - HRMS = high resolution mass spectrometry o
ICBF = isobutyl chloroformate '
KHMDS=  potassium hexamethyldisilazane |
. LDA = lithium diisopropylamide |
20 -~ MCPBA= metachloroper_benzom acid
T Ms = methanesulfonyl = mesyl - _
MsO = _meﬂmancfulfonatc mcsylate |
NBS = | N—bromosuccxmmlde
| 7 .~ NMM = 4-methylmorpholine
25 S pee = 'pyridinium chlorochromate
o "~ PDC = pyridinium dichromate
Ph = phenyl .
PPTS = pyridinium p-toluene sulfonate
PTSA = - p-toluene sulfonicacid =~
: 30 o o rt = ' room temperature .
' ' rac. = racemic
O TIO = trifluoromethanesulfonate = tnﬂate '
CTLC = thin layor chromatography '

35 - Alkyl group abbreviations



Ms MsO= NBS NW = PCC PDC = TfOr.t. rac. TLC 35 Al kyl group ‘ *
abbrevi ations 25 January 2005 PCT/ CA01/01069 1, 3-di cycl ohexyl eanhagiirghsle

di i sobut WO &/eBhum hydri de N, N-dii soproyl et hyl am ne PCT/CA01/61069 ,
4- (di met hyl am no) pyri dine dinethylformamde 1-(3 -dinmethyl am nopropyl)-3

~ -ethylcarbodiinm de hydrochloride ethyl enedianinetetraacetic acid,
tetrasodiumsalt hydrate fast atom bonbardnent 9-fl uorényl nmet hoxycar bonyl
hexanet hyl phosphoram de 0-(7- Azabenzotriazol-1-yl )N, NN N |, N -

t et ramet hyl ur oni um af | uor ophg&%pat e 1- hydroxybenzotri azole hi gh

resol uti on mass spec orretry I sobutyl. chloroformate potassium :

hexamet hyl di si | azaneEt | i tHhi umethylsopr opyl ani de net achl or oper benzoi ¢ aci d

met hanesul fonyl = negyl Lnet harﬂﬁﬁn‘dlfy&ﬂ?fe = mesyl ate

_ i-Pr = isopropyl
5 cPr = cycloprpyl )
-~ n-Bu =. - normal butyl -
i-Bu = jsobuiyl
c-Bu = cyclobutyl
_ sBu = secondary buty!
10 tBu = tertiary butyl

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

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

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

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

20 with COOH.

In another embodiment of formula I are compounds wherein Q and R6 .
together form a 3- or 4- membered ring containing 0 or 1 heteroatom selected from N,
S and O, and optionally substituted with one or two groups selected from halogen,
~_ OH, COOH, oxo, tetrazolyl, 'C(O)N802R7 OC1-galkyl wherein said alkyl groupis ! )
- 25  optionally substituted with one to six halogen. More parncularly, Q and R6 together
' ‘form a 3- or 4- membered ring containing G or 1 heteroatom selected from N, S and O
and opnonally substituted with COOH or tetrazolyl., o '
_ In another embod1ment of formula are compounds wherein R3 is H,
| R1 and R2 are selected from the group con51stmg of hydrogen, halogen, C1-3alkyl
30 (opuonally substituted with one to six groups independently selected from hal_ogen,r s
C(O)R?, and C(ORM)RARD), aryl, heteroaryl, heterocyclyl, C(O)OC] - 3alkyl,
S(0)nC1-3alkyl, S(O)nNRaRb C(O)R?, C(OH)RaRb and C(OC1- 3a1ky1)RaRb .‘
wherein each of aryl, heteroaryl heterocyclyl and alkyl is ophonally substituted with
one to six halogen atoms; n=0, 1 or 2; R2 and RD are independently selected from

-8-



N-bronpsucci ni m de 4-net hyl norphol i ne  pyridi ni um chl orochronat e

pyridiniumdi chromate phenyl pyridinium p--toluene sul fonate 2?1&%9%
sul fonic Iy {%)m tenperature racemc trifluoromethanesul fonat
triflate thif Tayer chromatography 25 January 2005 WO 02 (?éri‘éﬁ“/"“’@

PCT/ CA01/ 01069 5 10 Me=net hyl Etethyl n-Pr_normal propyl i-Prisopropyl
c- Prcycl oprpyl n-Bu=nornal butyl i-Buisobutyl c-Buwcyclobutyl s-Busecondary
~butyl t-Butertiary butyl I'n one enbodinent of fornula | are conpounds
~wherein Xis Cl_4alkyl; nore particularly wherein X is CH2. |In another
enmbodi rrenthlcdfrosenrandla 6alhylmpuonnmtdsnmtsdrva&ﬂh@)g@ Halogal kyilsed ubgiid t ut ed
- wth or t(%nﬁ zol fﬁé’? én anot her enbodi ment of formula | are
conpounds ?/WI% I%Q‘ CIEERP IS HIRRMC- opt i onal |y substituted with one to six
groups sel ect ed fronmmﬂwrembodmﬁmbﬁmmaqfaré@i BERhds WHeRin Rétahazol )él and
CONRaRb whg: sel ected f ogen .an
Cl- 6al Ir% opt | ongiﬁ]ﬂigger Pﬁ{ Iécggfﬂﬁ Q%Pgogﬁl%%ﬁfd&ﬁ‘ﬂ%% erably
fluori ) OHWHeH)pmhstltatddawitlypnﬁdsixEﬂloQai dyins Sprotdblyflecrine? @ndM t h COON.
- OR2 wherein Rais as defined under formula I, preferably hydrogen; or R4 and R5

_attachcd to the same carbon atom represent an oxo.

In another embodiment of formula I are compounds wherein Ar is aryl
or hcteroaryl each optionally substituted with one to four groups independently
IQ selected from halogen, CN, Cj_4alkyl optionally substituted with one to six halogen -

atoms, preferably ﬂuorme C(O)R2 and C(OH)RRD wherein R2 and RP are
independently selected from hydro gen and Cj1-galkyl opuonally substituted with

halogen, preferably fluorine.
In a preferred cmbod1ment of formula I are compounds of formula Ia:

15
where Ar and R1 - R4 are as defined under formula T Tn a more prcfcned
- embodiment, R4 and R5 are each hydrogen and R1 represents a non-H substituent at .
- the 7—pos1tlon
20

. Opti'caI‘]','s'omers - Diastereomers - Geomctric Isomers - Tautomers

_ _ Compounds of formula I contain one or more asymmetric éenters and
can thus occur as racemates and raccn:uc mixtures, smgle enantiomers, dlastercomenc
_ ~ ixtures and individual diastereomers. The prcscnt invention is meantto
25 comprehend all such isomeric forms of the compounds of formula 1.
' ' Some of the compounds described herein contain olefimc double
bonds and unless spec1ficd otherw1se, are meant to 1nclude both E and yA gcomctnc
: 1somers ' '




I n anot her enbodi nent of fornmula | are conpounds wherein Q and R6 together -
forma 3- or 4- nenbered ring containing O or | heteroatom sel ggga% Hees N,
S and 0, ved@2/e8386 onal |y substituted with one or two group®caataani rom
hal ogen, OR COON, oxo, tetrazolyl, C(O NSQ2R7, COCl-6al kyl wherein.. s'ai d

al kyl .group is 25 optionally substltuted with one to six halogen. Mforma
3- or 4- nenbered ri ng containing O or | heteroatom selet¢ted fromN, S and
-0, and optionally substituted with COOH or tetrazolyl. In another

enbodi nent of fornul 0 oun wherein R3 is H and R2 are

sel ected fromthe grg%e‘&%tﬁg M ‘g F@ﬁ’teg&EWmW&V&?éﬁW“@@f\f%qeﬂﬁll 30
(opti onal Igolmslbﬁattaohmdwﬁlmdrayaﬂ rbfbr&d)to g?; mupﬁnemdsmﬂﬂem 1edlagead from

&0 & skt B EHa BRI o fich Pl e mey éﬂsl%%éﬁr'%

C( OC1- 3al kel i/mture\mﬁc@ ane ea:mmpzaﬁsedrvglm cdmpcemdao@fomllumler ocycl yI and

.al kyl ks optionally I Olor 2;
Ra and Rb are mdepe%zggﬁ\&*ntdybfﬁlectﬁ%ﬂ? myf% %@3%&%&%@?%%&5?@]%/ 08186
PCT/ CAO1/ (PRUE O $RABEIGEIETS i r@wamalekimctmml estrllizatiorbfoin aiswatble solvent| ogen.
~ Hal ogen, 8r &ia@fhlé MetHahs] orRRhe %éfﬁ%r a xRS fHRERP) 'rgé bé@ bk Qﬁanuloﬁjﬁ?émt her
~enbodi nent ofﬂ‘or Ia_ arec oun s&/n rein_R4 an
i ndepender’flf‘W @P‘ggé F‘?H‘?f"tt “&PB‘&b"l ‘Eﬂiﬁeﬁq"ﬁ?&m@f byconyentignalypeags,
optionall fo:smdastpﬂdzbyﬂﬂusebflamqmdaﬂymﬂvd‘@id)&ﬁﬂreaél@ﬁfga ehef erably fluorine,

and wherein Ra fined under formula ferabl gen; or

R4 angB R5 attached “%l%erﬁfhgeg gSWc%?]garﬁ%?"é@éﬁt QeI foqﬂﬁﬂ%ﬁot her

enmbodi mentor & mﬁbbﬁﬂbiamcddwetecmpmﬁldsymltﬁarselsmg@mpﬂca]lﬁpuﬂe statinpet er oaryl

each opti four groups independently 10
PO RSy B .

sel ected from hal og ional 'y substituted with one to six
hal ogen atons, preferably fluorine, C(O) Ra and C(OH) RaRb wherein Ra and Rb
are | nde@@gent |y sel ected from hydrogen and Cl-6al kyl optionally '
subst?%gted with h g . preferably fluorine. In a preferred enbodi nent

of forfula | are co Fg]f'“? yjageepiablepali” eefpry tosalts prepared

from pharmaceutically acceptable non-toxm bases including inorganic bases and

* organic bases. Salts derived from i inorganic bases include aluminum, ammomum
calcium, copper, ferric, ferrous, lithium, magnesium, manganic salts, manganous,
, potassium, sodium, zinc, and the like. .Particularly preferred are the ammonium,
20 calcium, magnesium, potassium, and sodium salts. Salts derived from
pharmaceutically acceptable organic non-toxic bases include salts of primary,
secondary, and tertiary amines, substituted amines including: naturally occumng |
. substituted amines, cyclic amines, and basic ion exchange resins, such as arginine,
'_ betame caffeine, chohne NN™- dibenzylethylencdlamlne diethylamine, 2—dxethy1- . e
25  aminoethanol, 2- dlmethylarmnoethanol ethanolamme ethylenediamine, N-ethyl- ' o
morpholine, N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine, - |
isopropylamine lysine, methylglucamine, ‘morpholine, piperaz;ﬁe" piperidine, -
' polyamme resins, procaine, purines, theobromme methylamne, mmethylmne -
|  tripropylamine, tromethamme and the like. '_ o
30 ' “When the compound of the present mventmn is bas1c salts may be '
'prepared from phannaccuﬁcally acceptable non-toxic acids, mcludmcr morcamc and
orf-ramc acids. Such acids include acetic, benzenesulfonic, benzo1c camphorsulfomc
~ citric, ethanesulfomc fumaric, gluconic, g glutamic, hydrobromic, hydrochlonc
“isethtonic, lactic, maleic, malic, mandelic, methanesulfonic, mucic, nitric, pam01c,
35 ' pantothenic, phosphoric, succinic, sulfuric, tartaric, p-toluenesulfonic aad, and the
-10-



- phar rraceutl'f?héﬁp‘?%‘?

20 Ar la where Ar and Rl - R4 are as defined under formula I In a nore
preferred enbodinent, R4 and RS are each hydrogen, and R rephessihs Ros
. hon-H sub@bl obMERL at  the 7-position. Optical Xsomers - Diastereoner
 Geonetric I'somers - Tautoners Conpounds of formula | cont diGHGHE0396%pr e
asymetric centers and can thus occur as racemates and racenic mixtures,
singl e enantioners, diastereonenc mxtures and individudl diastereoners.
The present invention is nmeant to 25 conprehend all ‘such isomeric forns of
‘the compounds of formula I. Some of the conpounds described herein contain
ol efinic dbkel Bartlbdmﬁiﬁprefmnbdmrd @gk, Bpdrobiongd, IIARGINAIES maldé %Jhﬁﬁﬂi'&hct 0

i ncl ude bot é@g@g& |c i soners. 25 January 2005 WO 02/°08186
PCT/ CAO1/ 01 one € conpounds descri bed herein may exist with

di fferent p0| nts of tayilldehmderstood tﬂ“aj?dJTﬁrgeDthelt‘&fSGIsp@ﬂﬂéd}rﬁ'&reh@dﬂt@lﬂﬁfS Such
an exanpl ecoyoii ol RlPN G A £ B IALEOLD IO 3! Oxengl, L aut orer s

The in$dV|d tautonmers as well as mxture ed with
compou for_mJI al. 5 Compounds of the fornula | may be separated into
~di astereoi soneric pairs of enantioners by, for exanple, fractional
crystalli Zﬁhh n froma suitable solvent, for exanple nethanol or ethyl
“acetate or ture thereof. The pair of ‘enantioners thus obtained nay be

- separated into indi VTM]]IM@E&QPMlbﬁfdiﬁllﬂﬂpt&ﬂfdrﬂﬂwﬂﬂmﬁlan&lﬁr exanpl e
" by the C as_a reso n ent _
Alyt er natI ?\elrée?{?t&g ity &1@%11 %ﬁ@‘?“&fP%V%BQMSHSjWHEWS%ﬁ%&% HERRFGIEed  or |a
“may belobt &y W@ﬁagi?n@n%mmpmmaham espactaiydiusansiubipco Thie a:hinyckmgr& starting

: t | 15 T t
material s RiadoRRELM ihe %tl%ﬁ%f@aﬁﬂgit@hﬁﬂ fhtd!l es t Qljlcbé C?)IPB?) 8§ﬁ5 Tom

“phar maceut,i cal | X @gcept a er s
EpapTidonidhereefare usshelde Uieﬁt; peedienty of moek@miednbases and

or gani c baﬁaﬁmaﬁadnﬂssﬁbe{aﬂlyeﬂhﬁrh&m tel3py ﬂ'@fy éon Hﬁ‘ﬁﬁﬁ ARGLE S, Al pLm
anmoni um mﬁ%y ?ci_gg‘g ferric, rro S, I um maglne3| u nangani ¢
salts, naAgangtatery fERdIs, RCls saeTRiion Jistrdersa heme disondersesleqmdisordersar |y
pr ef ertfed famélt)t dieordanspbiioodyoi20iatioh disurfersTe@0BR! dfthe PRIASS vl asand sodi um
| sal ts. Salignfelahd ggtofrﬁmﬁﬂé diseases. In addition, such a compound may inhibit cellular
' ncoplasmo transformations and metastic tumor growth and hence canbe used in the
treatment of cancer. Compounds of formula I may also be. of use in thefreatment |

| and/or prevention prostaclandm—medlated prohferatlon disorders such as may oceur in

20- - diabetic retinopathy and tumor angiogenesis. Compounds of formula I may also ,

inhibit prostano:d—mduced smooth muscle contraction by antagomzmcr contracule

prostanoids or mnmckmg relaxing prostanmds and hence may be use in the treatment

of dysmenorrhea, premature labor and eosmophﬂ related disorders. More particularly
- compounds of formula I are antagonists of prostaglandm D2,

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

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

- inflammation; sleep disorders and sleep-wake cyclé disorders; prosténoid—indﬁoed
- sinooth muscle contraction associated with dysmonoﬁhea and promatoté labor; -

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

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



pharmaceutically acceptabl e organi c non-toxi c bases include salts of
prinmary, secondary, and tertiary am nes, substituted am nes inclygivag 2005
nat ur al | W@@Uﬁﬂ‘lﬁﬁ ng substituted am nes, cyclic am nes, andIacA@/ 01069
exchange resins, ‘such as arginine, betaine, caffeine; choline, _
N, N - di benzyl et hyI enedi am ne, diethylam ne, 2-diethyl 25 am noet hanol,
2-di met hyl am noet hanol , et hanol am ne, et hyl enedi ani ne, N-ethyl - norpholine,
N- et hyl pi peridine, gl ucam ne, gl ucosam ne, hi stidine, hydrabarnine,
| sopropyl am ne, i ne, nmethyl glucam ne, norpholine, piperazine,
pi per adi ne™ e%\%ﬁsfﬁ@ -¢QagplaEon P aginget 'IWIOH§§St SUIZEBLFRHNENS;
triethyl amnihmmmmgmgram Reynautils dEu0y: ik dRecrbhicH @k Erass fﬂ@olucﬁﬂg the like.
30 Wen the §I\9%E %rjlnd of th re.sen% i nvention is b S|§ s?lts maé_llc}e1
“prepared f PO R PabmiEranE et T aWoRecanrel o dpeeomAist g

i nor gani ¢ eesdkptiongacti as fac exisnplSusthoparbsls; shoek; uﬂanabﬁgumnobmme@ul fonic,,
benzoi C. %ER Ld 1 hanes Qni ¢ ric, ni c,
gl ut amOjc E g %{B(?om cHE ﬁis ?%c (froc(ralngl%on‘ls é’ét"ﬁw‘ E}ﬁ{néminp agon ‘?eéF%bci Smali c,
mandel i c, %Hﬁ‘éwllaﬂmﬁmjdsmxsdp buitteried is premmiediated by pacsapdvein D2

PhOSpRor | Coch i conSOh S8 B Lo IEFBE AL BLdBET) an the

preferred i trjc, hydr obrom ¢, hydrochloric, malefic, phosphoric,

sulfuric, and tartar hpommmm&mvuflﬂhei@@eﬁmﬁﬁ@%txeaﬁodBﬁeanﬂgbﬁss ot herwi se |
-speC|f formula | are neanht to al so

ied ref rences tt@ ‘P E’{ﬁé énd of
i ncl udk ?fl ALY e n%f BFase COBpHSIng pMiNIFPRAg P abil ity of
corrpounds m&mhmﬂmnllpatléntumneadtdrsaﬂt tredtidenpd O&Sﬂqp@hﬂnﬁlf&mdl@llﬁ:pixﬂﬁﬁmﬁ%kes them

e b g onRERYELRAGe 0 UL B B RIRS bR R R PR BERE, 10, O

- prostag| andi ns 1 h #8%ni ni cki ng o"rkr
~ant agoni snigreinithe amstaglﬂ@dmfmpth@tsddgieawds mgsal ndmgcastam tHiaitis isadmgmpounds

and phar napest laﬁ@. elg ﬁdsoﬁﬁiéshﬁﬁ§ﬁfchﬁﬁﬁ% I asthihal F€at, prevent, or
~ameliqrate in an ecl al es |ratory ccondi tions,
al | er 8‘rsc condi t i ons fher e ‘F’@Wﬁf’%ﬁh? pEesaal mW@ﬁE’n lmwﬁlosle!frt@atlnm

di sor ders,orpen@ntdhs @rpdﬁtﬁglanﬁirﬁbﬂ-rﬂécﬁﬁéﬂ!@is‘éaseje%ﬁﬁ |ddhﬂm%ﬁ %Hﬁés bl ood

- coagul atiqn dis rdertf B ? h he vi sion as we e and
_aut oi nmuné" gt $84eLes q“ﬁmaléf’t.‘f O 8% @??élﬂ A EchmpRnmd lﬁlaﬁlaé@?qnﬁl ar
‘neopl ast i ovhiclaissdffactin foneadngonpteatting ziprﬁnaglgﬁtﬁm ﬁsﬁada&ﬂfs@asféan be used

in the rvﬂ?e{r&ﬁ@hdogm&gﬁﬁf&n DB % Qs 8 congesucyn & it be of use.in

t he treat

_ 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

B adlmms_tenng to said patient a therapeutically effective amount of a compound of
-formula L

B

_ In yet another embodinient of the present invention is a method for the
25  treatment of asthma, particularly allergic asthma, in a patient in need of such
' treatment which compnses administering to said patlent a therapeuncally effectlve

| amount of a compound of formula L. . '

_ DoeeRanges o B L : :

30 - The magnitude of prophylactic or therapeutic dose of a compo,und' of
formula I will, of course, vary with the nature and the severity of the condition to be
trcated and with the particular compound of formula I and its route of administration,

- Tt will also vary according to a variety of factors including the age, weight, general
~ health, sex, diet, time of. administration, rate of excretion, drug combination and
- 35 response of the 1nchv1dual paﬁent. In general, the daily dose from about 0.001 mg to.
. _12_



and/ or prevention prostaglandin-nediatéd proliferation disorders such as
may occur in 20 diabetic retinopathy and tunor angi ogenesis. C@ggguﬁ@szogg

| . formula IywpBYo@dles0 inhibit prostanoid--i nduced snooth muscle contraction -

by antagoni zi ng contractile prostanoids or m m cking.rel & PP anoi ds
and hence may be use in the treatnent of dysnenorrhea, premature |abor and
eosi nophi|l related disorders. More particularly conpounds of formula | are
ant agoni sts of prostaglandin D2. 25 Accordi ngly, another aspect of the

~invention provides a nethod of treating or preventing a. prostaglandin

medi at ed dabmaeowwtlkglbﬂﬂyﬂ@mhﬂbﬁﬁﬁfamn?ﬂ brefeRablPBTIRLS ﬁ)rthﬂ{ 1@&%' n need
- of such treatye &\?éﬁlﬁ? un[g grrmla I'n an anmount 'S fective
_for treati 5‘18’7 rkg’? :f?@ & T2 P BESETARN M Hie feEnzss eefside dhese timits in
Pr ost agl andéme peeds.at ed di seases include, but are not linmted to, allergic
rhinitis, nasal 30 c rh| nor r renni al hi Itis, nasal
_i-nflammation, ast hm%ﬁggﬁgg’&r% CHY n&Q@ﬁW&Y ‘Eﬁ?@h d‘B’%’ttIhEE?lF‘\%

pul monaty Hiissialsde proticos hiselefdnsage ibfmmxﬂgfary atefplemlmghpﬁﬂthe&loeﬂﬁe%cs orders
and sl eep- wak n c ot h. .

b sk GUloRl:A AL 8P fnic B ARLATRLC el ANE G SIRBL T ISE] for. nophi I

contracti OQ’GP&%OCI ated Wt menor.r hea an
rel ated di rpdminigrationsd hymags K@Eéﬁﬁ%ﬁ@mﬂﬁhngm §gr0ﬂact$ve agcnt usi ve 35.

e g Lnpnasd Wgﬁ%ﬁp%g“&em S oA R e e SRR W o

anti - coagul"®t V%‘W fél??: ﬁgoﬁ %ﬁ%g oyt 3?(3\%2’669‘3“ glsthe Mﬂd@ﬂwoﬁﬂ@at Rosege unit

i nf : a glﬁat i fomns yaih gerenaly daawﬂabaw&eﬁl ﬁ‘oﬁﬁz&ﬂaut ml! tosﬁfz)ﬁ?@ H%ﬁ!ih%@ﬁ@'@r st o

~ includin a eas r|n control o
" bone for ?rat gﬁ%g& pqgélggj:?ofﬂ%o% ? E‘go 0&hock;

t her mal r @8 @t408mg.ncl uding fever: and |rmune di sorders or condltlons in
whi ch i mrunor egul ation is desirable. Mre particularly the disease is to
be treated.i s one .nedi at ed by prost agl andin D2. such as nasal congestlon
pul nonar y egacenfical Compositionsng i ncluding allergic asthma. In one ..

enbodiTfent of the | NAGSHHQRpcE OB IR iﬂf«eﬁtfoﬁ bﬂﬂe@é}han#ngce?lﬁgdﬁem' ng. a

prost agl andl n n%gl ated di. sease conpr i manmal i an

patient in RESF SRS CUPRS G %ﬁ?lﬁﬂ?ﬂndgt’ éBWHH&ﬁH”@fa Hweéiﬁﬁau)/rﬂca@tdﬂbunt

 which is efafmmt Theeteﬁnr'camlamﬁdﬂg &rin phenertinal aorﬁﬁ&sﬁcﬁg iRendeARAI at ed
|s nasal -congensti on,

rhinrrs TOTRERA AR TSP el O e (07 g
all ergic e(ﬁhmcemamha@ﬁwﬁeﬂm&)mmaﬁs u];)hllm qmrﬁ&eﬂé welluenty on is a -
© et hOQOOf pré@Rt Whith results, directly or indirectly, from combination, complexamon or
) aggregation of any iwo or more of the ingredients, or from dissociation of one or F more
of the ingredients, or from other types of reactions or interactions of one or more of
the ingre‘dients - Accordingly, the. pharmaceotical compositions-of the preéent
L invention encompass any composition made by admixing a compound of Formula I,
. 25 | addltlonal active ingredient(s), and pharmaccutlcally acceptable ex01p1ents _
' For the treatment of any of the prostanoid mediated dlscases o
compounds of formula I may be administered orally, by inhalation spray, toplcally,
- parenterally or rectally in dosage unit formulations contammg conventional non-toxic
pharmaceutically acceptable carriers, adjuvants and vehicles. The term parenteral as
30 used herein includes subcutaneous injections, mtravenous mtra.muscular mtrastemal
' Injection or infusion techniques. In addition to the treatment of warm—blooded

animals such as mice, rats, horses, cattle, sheep, dogs, cats, etc., the compound of the
mventlon is effective in the treatment of humans. o

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




“.upon the host treate

or preventing a prostaglandin D2-nedi ated di sease conprising adm nistering
to a mamalian patient in need of such treatment a conpound ofysfgyoNl-aa4
in an amd4@O204¥Fch is effective for treating or preventi rCERCa@EdEAG] andin
D2 nedi ated di sease wherein. said prostaglandin D2 medi ated di sease is
- nasal congestion or asthma. 20 In another enbodinent of the present.
- invention is a method for the treat ment of nasal congestion in a patient
in need of such treatment which conprises admnistering to sai d patient a
therapeutlcal effectiv nt of. a co nd of formula L .
bnot hor - enot AP, rfﬁspﬁr%’il@ RV Sk T S <R sionRAtY G Sofh apges,
tr eﬁt nment of syasstorelixipar Cmpd)micbns éﬁleh&edﬁcﬂ of ubéTay b8 peepedd £66rdiny toeed of
suc trea C r m ni rin tient.a
t her apeutlgcryll%thg@@&l goglﬁ e&lianél 83531’8} ‘?"gl‘p FAmpOSKIDS 3 nges 30
The magni tm@hwmppsmpMammmamrone Ioelmqneagendx stieeeddion thogroop ndnsidtingf or nul a

| will,sof, 86 r Lb ' of the .condition -
tobe v ot onoanipa etis MiVoukig Bkt cBlcaHts bt St et ekl bl i 7 o e
of adni ni s?qdalt ‘iOcmOVld*P Phwnacelullceléy ¢lagynt aud paletahgr; prepaxatiensi diaplets cdngainor s
i ncl udi ng &Bﬁc@ﬂﬁn e, acﬁﬁﬂ%l‘@lmthlﬁ%ﬁltoﬂc fSmacBhiilall aftab%%ﬁfle

admni strati on, e.of excretio dr I nati on_an resp onse of

t he indi vi ‘?:li?&?lerﬁ%l” are syitablefoF tie m a"(l'éﬁf’l“;t‘%l%%té TP%%E’@EPP‘WECHQ to.
- -12 25 Jartﬁmaeyarﬁlﬂeﬁneﬂ\ﬂilﬂﬁftﬂ8&@@&%1@%%%9smfca&%ﬁat€gla&©§e kg body

hand 16 AR Rosm Bl b i e St R B e Sribte i asdinfor ome
‘cases. Th eexampllm comnf stach,ior elgimig aeid; bmﬂmgl@emma&)r bmm;ﬂehtmd gelatih ok he s
carrier Qataezlndalllﬁndéaﬂng gg{l]hlfsc ‘?mae ,od O}e%rzge eagjtc ragidy%%glgend' ng .-

ul’ar For
“exanpl e, alledabigisanaobe ynepaind Qﬂﬂﬁﬁi rmaﬁb\?eco@ifa'dlbyélm@wml ts¢hmiquesio délapumans may

contai n f rasmelPioNtnd Bbsdrstiddfin A5 iﬁé&oﬁﬁ&ﬁm &MHR&&Q%% yYirbila@q appropriate
and cqnveni ent anount of carver pmieri a | C vary frrom about 5 to
about %39 g%lsfaeﬂ?éﬁfe%?vefﬁ ORgSt BFNh g SXpmple; a mﬁtenabsupb@ﬁs will

general | y gigmirglimorstoanesord giaa titarfte hdyhd @npbesd. 'fheg Whls@Be acti ve
g ssae“@a%eé%yff@% o Bt o STt g ) ™ 100
4,265,874 to form osmotic therapeutic tablets for control release. :
Formulations for oral use may also be presented as hard gelatin
20 capsules Wherem the active ingredient is mixed with an inert solid diluent, for
' example, calcmm carbonate, calcium phosphate or kaolin, or as soft gelatin capsules
'wherem the active ingredients is mixed with water-miscible solvents suchas
propylene glycol, PEGs and ethauol or an oil medlum for example peanut oil, liquid
o _. parafﬁn or olive oil. o ' e D}
25 ~ Agueous suspensmus contain the acnve matenal in ad:tmxture w1th |
exc:1p1ents su1tab1e for the manufacture of aqueous suspensions. Such excipients are
suspending agents, for example s_odlum.carboxymethyl_cellulose, methylc_ellulose
) _.hydroxypropyl methylcellulose, sodium alginate, polyviuylpyxrolidone gum.
' _tragacanth and gum acacia; d1$persmg or wetting agents may be a naturally-occurring
30 phosphatlde for example lecithin, or condensation products of an alkylene oxide with
' fatty acids, for example polyoxyethylene stearate, or condensatlon products of
ethylene oxide with long chain aliphatic alcohols for example ©
heptadecaethyleneoxycetanol or condensatlon products of ethylene oxide Wlﬂ‘l partial
~ esters derived from fatty acids and a hex:ltol such as polyoxyethylene sorbitol
35 mouooleate or condensauon products of ethylene ox1de with partial esters derived.
, “14- _




15 Anot her aspect of the present invention provides pharnaceuti cal
conposi tions conprising a corrpound of formula | with a phar mac? t]I cal |2¥)05
accept ablye, o£@hgd €r- The term "conposition™, as in pharnmag g

B conposi tion, isintended to enconpass a pr oduct conpri sih T’%ﬁgl %089 ve

i ngr edi ent(s) and the inert ingredi ent(s) (pharmaceuti-cal ly acceptable
exci pients) that make up the carrier, as well as any 20 product which
results, directly or indirectly, from conbi nat i on, conpl exat ion or
aggregation of any two or nore of the ingredients, or fromdissociation of

one or Iorfeom Gttt dbRdsi andHe RS AhBydrides, f6PER A, dl@{)olwtgg%g?g?rﬁg yt i ?EZ or

I nteractiaons Ofl%ig e]&qr nore of “the mgredl en

phar maceut PR PO [BTHS SBFPEPFHEN: WA BlSP CORAIRLIE; 45 MR PEEPIA3EVeny

corrpozl ti dior eredeple byRdhprepgl; @-Jlﬁ,glojmqmeﬁimfeb&m Hitindre coldRindd@kiits %ﬁ@l active

i ngr edi ent uti,ca acce e exc or the

treat ment (%fslﬁ ore?l'ﬂg 'R.{Ll?ea%%?t satngr%l\ea et %VF)céigenﬂ}ﬂs%gggg cgc?ﬁﬁ%ﬂ% of formula

| may Be eﬁﬂ@ﬁhﬁl‘lspea@@ﬂamal l'y, by inhalation spray, topically, ‘parenterally

. or rectally in dosags t] n ent i. naI nen-t-oxi c
phar maceut,i cal ly accep‘p%beeﬁsf:bglrgﬁagrbg%ﬁﬁﬁ&cgﬁw %’gﬂ&g%#ll CEI‘(Sl The term

"parenteralmg§ digit in asgserableioil, fon exarapls amg @ulaﬂbmj@llsmmmbnsqocpmtr avenous,

| Nt r amus c Wilabs ini AinkAS bR kAdH as M EArh@R. qrhe'oﬁgléﬁgﬁﬁmbﬁ§ﬂlﬁ#'gbﬁ§m 4 n addition

tothetrﬁg nt of rmblog% an| hor ses, - :

cattle 8%9 m%’bg:‘?n O c¥amplebees i b B o5 petyhalcohaly Swestemings

ef f ecflDve agentt hiechtas dladsaesttfonh absvepms ﬂ:ﬂﬂﬁnﬂ@@ émm?y b@@&déaQHE;lﬁﬁh?é fns | |

containin edj.ent in a for e r ora

oo, 1 or " LaBEICSh| EpARGE Y« Miosicihy Y hebréseryadte ad8iterB2) 0186

. 25 Januar@?@@@mmﬂﬁh@&mmﬂﬁ@a@d oi ly suspen5| ons, di sper5| bl e powders or

granul es, enul sions eli xirs.

DSOS poRfls 6 RS suichile XAl

Conposi ti ons i ntend use par e 056{'0 any met hod
“known to PAEEORE FuspERsipmbY thesddisien @f@’&@F Pmmgecmvmgredmrpmu tions and -

such ¢Snpedintit@eSwith¥ EPekstiebrant ag‘Eﬁf @usfiaeﬁayhsa éit%&%ﬁoélﬁ ?lﬁl}gé ggeg{ gugn d

- consistin 5 of SV\B%’[ egl?l g,rsa?ent S avour i ng
preser vi ng KgAEes; Futahly WPBWBH@%&S?%@WW@&@F& aggndharet and
_pal at abl ecpmmapiificaltliyahsse ammmsnmaabm tA®li a6kl ¥RcibREfeHir eRimpR admi xture

th t abl ts which t abl
For "t o bR AHVBGEN bffloldriE SERIE IS il B Bregli> ML SN BT PP e

~diluents, such as c'a']hgphmmltimalamcmawsMn&mfﬂlammabnmdyaﬁsodmntﬂé) cal ci um

oo pre: “ram i mhaselph e el o4 L IS AL SRR S 1,
gel ati n opPlive oil or arachis oil, or a mmeral oil, for example 11qu1d parafﬁn or mixtures of
- these. Sultable emu131fy1ng agents may be. naturaily—occumng phosphaudes, for
- example soy bean, lecithin, and esters or partial esters derived from fatty ac1ds and .
7 hentol anhydrides; for example sorbitan monooleate, and condensation products of
25 the said partial esters with ethyléne oxxde for example polyoxyethylene sorbitan
' monooleate. ‘The emulsions may also contain sweetening and flavouring agents
_ Syrups and elixirs may be formulated w1th sweetening agents for
example glycerol propylene glycol, sorbitol or sucrose. Such formulations may also.
- contain a demulcent, a preservative and flavouring and colounng agents. "The
30  pharmaceutical composmons may be in the form of a'sterile injectable aqueous or
oleagenous suspension. This susPensmn may be formulated accordmg to the known
art using those suitable dispersing or wetting agents and suspendmg agents which
have been mentioned above, The sterile 1n_]ectab1e preparation may also be a sterile

: mJectable solution or suspensmn in a non-toxic parenterally-acceptable diluent or
35  solvent, for example as a solution i in 1,3-butane diol. Among the acceptable vehicles
-15- '




acacia, and lubricating agents, for exanple, nmagnesium stearate, stearic
acid or talc. The tablets maybe uncoated or they may be coat e%&b{ kn

t echni que¥OPO#86 ay di sintegrati on and absorption in the REBE t] naI
tract and thereby provide a 15 sustained action over a |onger period. For
exanple, a tine.delay material such as glyceryl nonostearate or gl yceryl
di stearate may be enpl oyed. They may al so be coated by fhe technique
described in the U S. Patent 4, 256,108; 4, 166,452; and 4,265,874 to form

osnotic th blets fo nt r ol ease. Farnmul ations for oral use
may al so béﬁ%‘%’c’éﬁéﬂﬁ? tiyf ﬁ%F‘a‘P&é’F‘iﬁe wa t%?ea%f‘sfmsa‘gu%é? ISAtopkesoskiimy e
i ngr edi ent chloridé selution. t(BOMentsesuth aptthanal] propglene Ehtol @paipeiigleral ci um

b el
\?\ﬁrerglnﬁttehé actlhﬂ%? |%§?ﬂg§|@en SIS mxealeo%?%a&égge(%"ggﬁdgg@ﬁ%g‘f“?{?ﬁ?@ such

as propyl ahesqjysmer supEGEng medinnh aFor thisqrurposesiny biendifixer oilanaghanp| e

: t il t
Fﬁinictlbee%%’tﬁig‘gﬁ% AR f%?f%;g*ﬁn JHGHD, BHERRGF RO o1

manuf act ur erac U RBJratian ofgnjestablesi pi ents are suspending agents,

- for exanple sodi um C%b@ﬁuﬁﬁstdﬁbﬁﬁﬂh!ﬂhﬁ?%sd“@éMﬁﬁk&r&ﬁﬂ%ﬁcfom{‘éffjrOXyprC’py'
. nmet hyl cel I 3&0 ? zPai nat e, by, oli‘done, gum tragacanth and

gum acaci a | PRPERES e %%WW@“‘E{@%%E% 58 COmPRTIPIScaBdeur ri ng 30

phoz phat i dgrepargd bgzxranmlgethé dog twithng smrabtaanﬂﬁiiﬁ@mg@xﬂpﬁﬂwhﬁhqé saig &l kyl ene’
oxi de 4 t ( e
condeni‘éﬂat %ﬁ%é%tgﬁﬁt §oT t]ﬁﬁfd%gg 601%8%}/9#3 T 01 %vﬂi&l erg{qrébﬁﬁaﬁtl ip the
~al cohol s, FebmRdgisase thhéptgacﬁeuhmdhgdmgnwceam,anmpo@eﬂhghns alyjcoR. -
products of ethyl eneFQB‘tb?i%al"‘dsEh: d, 'oﬁitme g%ﬁgsgﬁftio\ﬂ? g L8 gﬂsfi AL yoacids -

and a hexitol suc as po ene o) Tonoo! ear
condensat | SR ‘?Iﬁ?ouﬁfiﬁff% %&#Iléﬂml@wdpéﬁﬁmlrp@ss ef&us derived, -14

25 Januar yap@ﬂee&mn\/\tap@c%/ﬂ O30 ACHa A0 A% alich Bhd Yadith sa@léalhew t ol
anhydr| desform&ruexsa ﬂ{)éﬂlﬁ{eb&fyl eneﬁ% feb nonool The aqueous '
suspen5| ons mnay %]f‘ SUPSRH PR %%Cgig{qal,@@ner fovolestinpl e et hyl ,
or n-pr opyﬂmulﬁlflhy@lemetydimnzanhamer, pmawauvms;&t@ﬁ @dlenigli@gent s, one or nore
flavouring agents, and one or nore sweetening agents, such as. sucrose, 5

- saccharin or aspartame. Oly suspensions may be formul ated by suspending

. the act|v 0. [T E ¢ ?2!':“1 o i

—

reget abl e oil, for exanple arachis oil, olive
oi |, Olseiam% oi | or Wiggﬁﬁg{l}vaﬂa rbRonfib S BhoshlghardF Rodiic AMlaghsPar af i n.
9b co pounélo ormulaImay be co-administered with other therapeutic acrents Thus in

 another aspect the present invention prov1des pharmaccutical compositions for
treatmg prostaglandin medlated dlseases comprlsmg a therapeutlca]ly effective
amount of a compound of formula T and one or more other therapcutlc agents. _
_ Suitable - therapeutic agents for combmatmn therapy with a compound of formula I Ty
25 include: (1) a prostaglandm D2 antagonist siich as S- 5751 2)a cortlcostermd such as “
o triamcinolone acetonide; (3) a B -agonist such as sa]meterol foxmotarol terbutahne
mctaproterenol albuterol and the hke, @ a leukotncne mod1fler 1nclud1ng a
. leukotncne antagonist or a hpooxygenase inhibitor such as montelukast zafirlukast,
pranlukast or zileuton; (5) an anumstamme such as bromophemramme '
30 chlorphemramme, dexchlorphemramme tnprohdme clemastine, daphenhydramme,
mphenylpyrahne tnpelennaxmne hydroxyzine, methdllazme , promethazine,
' ._ tnmeprazme azatadme cyproheptadine, antazoline, phenu:amne pyrilamine,
- astermzole norastermzole thfenadme, loratadme, cetmzme levocetirizine,
- fexofenadme descarboethoxyloratadme and the like; (6) a decongestant 1nclud1ng _
35 phenylephnne phenylpropanolammc pseudophednne oxymetazolme epmnephrme :
- 16 - ' ‘



- thickening agent, for exanple beeswax, hard paraffin or cetyl alcohol.
“Sweet eni ng 10 agents such as those set forth above, and flavourjsr}gnﬁg,%b?
may be - prow de a palatable oral preparation. These conpositions
may be preserve(f by the addition of an'anti-oxidant such’@CAYMWPHYi ¢ acid.
Di spersi bl e powders and granul es suitable for preparation of an aqueous
suspension by the addition of water provide the active inhgredient in 15
~admixture with a dispersing or wetting agent, suspending agent and one or
nore preservatives. Suitable dispersing or wetting agents and suspendi-ng

. agents ar @aplezelipd, u(yloﬂtbtdzyﬂmé]q;s@)mhdxedﬂlye @Elﬁvb%@&((iépﬁ’éfﬁmeﬁﬁ(}i b | onal

exci pi ent flavouri col ouring agents, may
al so be p?gsfél%yt’s v%iiﬁéﬂ?&ﬁ% W 51‘/‘?:‘8?0% B CEFPCIARENtANG Rt i on may al so

be in the exweth@lphmuf@bﬁrnodlelr prcmtamm Iwgmﬂsmcﬂmlmg beostiglandRiBagnisly be a

bl |, f
i ol Ut o gty At ool B et o
may be® natiirefas §l Qi@@ursrqrwgalp&m@gg}mm@tey ageots (NSAJDp) sch (ayptmq)t-ml,lc acdi t hin,
and est er gevatives (ahﬁinoﬁﬁf&{ %eﬁ&wpycﬁf@n fHuel&J@atci é@&&gens fexi tol

anhydrideg, for. e n nonool eat e, |oﬁ product s. of
.25 the sg‘? R @E’P"é‘%‘l Zl%éblm %é‘?l}?}?%ﬁem@&pra@n kelpprejeanplizpprofen, :

pol yoxyet hyprexen, smapioixﬁ,rpuprmpﬂ:ﬁﬁéﬁofeﬁhﬁlp%mh &ia@ﬂﬁcﬂ%ﬁcﬁ' SRy contain
elixirs nmay be fornul ated

sweet eni n n an
with sweetg%)?\#n%ffea)a ettdirc acgi oil%"gé%\%f"?é & %Pcenﬁtmlagﬂ%égﬁfy%@ana%or bi t ol
or sul} osdiclofenss, feoelafenat,ifomdomaycid) fentiazaarfumifenas, befsnkhe,asuxepar, Pr eservati ve

and 1 avoufying, SAthascl EHLOCARSA 5iaoHieci0 RT3% g@ﬁgﬁ,&%g% Oposi ti ons nay -

be in the form of a e 1 njec e aguéous spensi on.
This susp@ftialresiiopamis eiduenlefgnampisaenl, myfenantitacid finmicadid asd ng t hose

- suitable @mmlaam)% H@lg,jchﬂﬂ,x?ggggﬁ d%tﬁ%g%g%g%\%ta?gzﬂ% \QQI ch have

been nentioned Q ove. The sterile | njectab [so be a
sterile §HEEE GHxicay PHOKSAM, sudorcsEANddANgRican), rﬁéhcltlétﬁii tacetyl salicylic |
pareritiarattd&satfmmzaieb endllthbqggfﬁzomncﬁ éﬂin\éeﬁﬁz ipe &eds a solution in

ST v e e e o
sol ut i on iahiditoEscuen a&céwwmmndabfmnmeembmnb and vAldsahig (1L %) 1ﬁhi6h01@3 |
SHa o, STEACMRARSGAE ety RN Mo SNSRI SRS B ot o
suspendi rf&eP?é’ NgrFcepis.eapesiaiyr ek d , SI9R-BI anddCER:G (14)i dholesterdie 5 enpl oyed
i nCVI i ngowﬂhgﬁﬁdnfs dileh Qs HM3- @Bﬁg l‘éﬁﬁ@fakéjﬁlﬁlblﬂo& @Msfa'uﬂ NeimbvAlthdn A ds such
as - pravastatin, fluvastatin, atorvastatin, and other stanns), sequestrants (cholestyramme '
- and colestipol), nicotinic acid, fenofibric acid derivatives (gemfibrozil, clofibrat,
_fenofibrate and benzafibrate), and probucol; (15 ) anti-diabetic agents such as msuhn,
sulfonylureas, biguanides (metformin), cx~g1u0051dase inhibitors (acarbose) and
25  glitazones (troglitazone, pioglitazone, englitazone, rosiglitazone and the like); (16) |
 preparations of interferon beta (interferon beta-1a, interferon beta-1b); (17)
anticholinergic agents such as muscarinic anfagorﬁs’ts (ipratropium bromide and -
- tiotropium bromide), as well as selective muscarinic M3 antagonists; (18) steroids
| such as beclomethasone, methylpredmsolonc betamethasone, prednisone, :
30 - dexamethasone and hydrocortisone; (19) triptans commonly used for the treatment of
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
chemotherapeut_ic agents, bradyk_:?nin (BK2) antagonists, TP recéptor antagonists such
35 as seratrodast, peurokinin antagonists (NK1/NK2), VLA-4 antagonists such as those
-17-




oleic acid find use in the preparation of injectables. Conpounds of :
formula.. | may al so be adm nistered in the formof suppositori )
rectal aﬂ’rﬂ?ﬁ"éﬁﬁat_i on of the drug. These conpositions canP(bﬁ!CAp%gﬁiﬁaL?Bé’ °8§/
m xing the drug with a suitable non-irritating excipient which is solid at
10 anbient tenperatures but liquid at the rectal tenperature and will
‘therefore melt in the rectumto release the drug. Such faterials are cocoa
butter and pol yethylene glycols. For topical use, creans, ointnents, gels,

" sol utions @kcHNERK 9,@?@,;?%,?097@9??@3?{)2%/0&?%9 ﬁggﬁg)gggigpf formula | are

enpl oyed. Qr_ purposes o IS app I’cation shall

i ncl ude mﬁﬁ?@ﬁgswmf%éi W;Q%)S/()liéﬁa WO96/05108r WiN94(15878 andy general |y |

be conpri sw96f31208h &t AREESH, kifeAhv&Rioh eREomSRQ a‘&ﬁ@t?) dof ks T e o

penetrat.ion égﬁflancﬁeipr E{fﬁser Vci;ltl ve system  and_eno _Pl ent. Cohbinations with

O her Dr ugEORST AR stk discases sOEPERIEL AdBinIFaionde b patient inseedt ed

' ;:Iihseas ést .ofzﬁch:maammtr ﬂ@ﬁoﬂ-@k%&a%niﬂmyﬂ)bﬁf&?v?ﬁmoﬁhﬁéﬁhf%ﬁ&b&ﬁhcﬂifher ' .
er apeut i _ s in .another_ aspec e_present _invention provides

phar rraceUt_f?ca ggbéppﬁé)&wy%@dlpﬂ’r‘s e1pd SAthioRg Op e 3$%ﬁ@ﬁe%Wéﬁ ategi seases

conpr i si ndmanedipselzpbatd. CBlid ammintseaftactres ingredients mby be gReposnthoafly dsednul a |

-and one or, '%glt g gent s, itabl e therapeutic,agents for

conbi nat i ofﬂf%gﬁ g%y ;er?gﬁég’gﬁﬁpgg%" "0 e rr% %e’lorﬁ%scfnﬁﬂr@g’gf:es( 5’ a

pr ost agl af@MYITBH0R Of agfbieiiBgredigniy reay resudtis lowejosagector phe ostereosfithsuch as

tri amgpnolagie: iaceidemkde; (3) a (-agonist such as salnmeterol, fornoterol,

terbutaline, netaproterenol, albuterol and the like; (4) a |eukotriene -

nmodi fier, including a |eukotriene antagonist or a |ipooxygenase inhibitor . -

such as mMEEHODMSOF SMVTHESkKast, pranl ukast, or zileuton; (5) an “'

anti hi stam ne such romgpheni ram ne, . 30 chl orpheniranine, .

dexchl or pheni r ani ne,za{ng B ?Pﬁ?@uﬁf%gp{ﬁq@t1@1’651(4@;5@&}9%9{3@@{&- ' |

di pheny| pyecsirding to thei syethetinemies@utiingd imSyleinmes, 1wt fidi Hyefollo®ingdhenet hazi ne,

trineps azin@hoRiRE@Wel ety Pr Ohept adi ne, antazol i ne, pheniramne, .

- pyrilamne, astem zol'e, norastem zole, terfenadine,|oratadine, cetirizine,.

- levocetirizine, feldreneditseompesnsdaobbemndxVonmt bedpreparedbyl thehe | i ke; . (6)

a decongesiefitid progntidiin G cRsmd i i L REair
pseudo’phe@r@%%ngggzo Inﬁ%?ﬁ@gﬁ%ﬁéﬁ??ﬁ%ﬁ%@@%ﬁ@%ﬁeV\D .
02/ 08186 / PB PHEOVHA AR ARRFPPRIEe CYsloRsHEngne IlvadenFishsriindodedr i ne, or
| .evo- desoxiysiphedunditiens ¢ivgs W) antii tussive incl udi ng codei ne, 'hydrocodone, =
car an%phen, car bet apent ane, or dextranet hor phan; (8) another prostaglandin
1.i gan i_ngl}tljdi n? prost agl andi.n F agoni se o S T

cheme - - .

i

R2- ||/\ o d
‘ "‘// -
R? N—NH,  _ ,
H - Fisher Indole or

3 | SR - similar conditions -

) | - Compounds of Formula IV may alternatively be prepared by the -

25  method presented ih. Scheme 2 from an appropriately substituted aniline (V). - o
Reaction of V with iodine yields VI. Condensation with an _approi:riate - - |
Cyclope;ntanone IIX followed by the cyclization under Heck or similar metal catalysis
conditions leads to indole IV,. = o '
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such as | atanoprost; m soprostol, enprostil, rioprostil, ornoprostol or
rosaprostol; (9)- a 5 diuretic; (10) non-steroidal antii nf | aml 3l5QhMa RIS S
‘( NSAI Ds) W%Sﬁﬁ propi.onic acid derivatives (al m noprofen, benoxapr of en,
bucl oxi ¢ ‘acid, carprofen, fenbufen, fenoprofen, fl uprof e?CT/EAK YIS of en,
i buprof en, indoprofen, ket oprof en, mroprofen, naproxen, oxaprozin,
pbr prof en, pranoprofen, suprofen, tiaprofenic acid, and tloxaprofen)
acetic acid derivatives (indonethacin, acenetacin, alclofenac, clidanac, 10
di.cl of enac, fencl of enac, fenclozic aci d, fentiazac, furofenac, ibufenac,
i soxepac, Sdmpierfac, sulindac, tiopinac, tolnetin, zidonetacin, and
zomepirac), fenamc acid derivatives (flufenamc acid, grecl of enam c acid,
mefenam c acid, niflumc acid and tolfenanic acid), mpi flhegyl carboxylic-
acid derivatives (diflunisal and flufenisal), oxi R@am
pi r oxi cam suddxi ca nd *e oxi can), splicylates (ace aI | cylic 15 acid,
sul f asal azi ne \@ pytzaZ®i®ones (apﬁ Ibezpi y Reprazone -
nof ebut azoRe,__axyp enbut-agbne, phe;gd tazqne) ; (11) cy ooxygenase 2
(COX-2) i nhl?/t’ such™as cerec b fecoxi b, &toricoxlb and
val decoxi b; RF12)” i nniNBhat dg.Silvafsafthosph0dT est éWse typﬁcﬂdv (PDE-1V) e-g.
Ariflo, roflum I a§,t (13) antagonists of .the chenoRiRek&®caplars,
especially CCR-1, "CCR-2, and CCR- 3; (14) Vhol est er ol cRdtwer i ng agents
such as HMG CoA reduct aSRSI nhibitors (lovastatin, sinvastatin and
pravastatin, fRbvastRtymn/~atorvastatin, and ot her statins), sequestrants
(chol estyram' IRﬁoI ), ni cotl nic acid, fenofibric acid
derivatives2 | of i brat, fenofibrate and benzafi brate), and
probucol ; .?{15)u i agents such as insulin, sulfonylureas,
* bi guani des tform g, a-glucosidase inhibitors (acar bose) and 25
glitazones (trogli taﬁ pi oglitazone, englitazone, rosiglitazone and the
i ke); (16) prepara Vons of .interferon beta (interferon beta-la,
interferon beta-1b); (17) antl chol i ner gic agent s such as nuscarinic.
antagoni sts (ipratr t|o opi um hro as wel | -
sel ective nuscari ni gﬂ Oﬂo &P 66@3 @EM%@P@H’M hasone, .
net hyl dr eahswﬁomwmmmubmmmmmm 3fed@@yet iasone, and :
hydr ocort iy riate ResiG wﬁﬁj y m grai ne
such as su%ﬂ?gl @{(l&%hgéntgh@??at” 4 ég‘?ﬁgﬁ' éﬁ%\}%&%@ﬁ@%}g&&@e treat ments
for osteofdsi f" 31}311’0'%75@{3%%%?6@1%511 sue leaxingmzravw)no ¢ iresehéccofci d and
prodrugs baseanehs arpalkiIMhiabOdrd 4 Bsvis B&R saéh ﬁzsfi‘l‘;vgf SRToRS94 WIE)

' 6-ner capt C t oxi ¢. can che apeuti c_agents aaykl nin -
" (BK2) ant g@g §feﬂ1 RS o‘iYC%’HFDJ ?ﬁs gﬁeﬁr@su%%o f@ﬂatﬂﬂdﬂa@ -
- neur ok ni ﬂtthnbspEpM%Mﬂé adddlidn 8f QWtROET Vg Spriuedyl sﬁa%txﬁi?é?lse 17 WO
02/ 08186 &ﬁnﬁﬁ@ WY P Stork Enamine or sm:ular conditions. |

Scheme3
-OTMS : o
H° ] IL.RLi or .
o Xx~R®  Lewis acid
Iw—’\RSV 2.QYy o
4 B
v

15

_ Intermediate compounds of Formula X may be prepared by the method
| presented’in Scheme 4 from an appropriately substituted indole (IX). Bromination of .
| IX may be accomplished with bromine in a polar and basic solvent such as pyridine -
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PCT/CA01/01069 described in US 5,510, 332, W97/03094, WXO7/02289, :

-~ WO096/ 40781, \WD96122966, W96/ 20216, vm96/01644 W96/ 06108, ﬁ@é?%%%ognd
| \\D96/ 31298 92(08186ddi ti on, the i nvention enconpasses a met HRGT/GA I°ng )
prostagl andi n D2 nedi at ed di seases conprising: admnistration to a patient
in need .5 of such treatment a non-toxjc therapeutically effective amobunt
of the corrpound of formula 1, opti onaIIy co-adnini stered with one or nore
of such ingredients as listed inmmediately above. The anbunts of active

i ngredi en SRR . when it
“is adm ni ?léé%%’fl%ﬁh#éﬂ&%r@l n s{c?)rr%alﬁﬁ)g ﬁég%rm%ﬁgthﬁ%laﬁgl ong&q %gfgttl ve

i ngr edi entiEctakepndisions fo ganeratnibe inflols¥e for one or more of the 10 active

i ngredi ents. METHODS OF SYNTHESI S Conpounds of Forrmula .1 of the present

i nvention cg bg prepared according to the synthetic routes outlined in
Schemes 1 8¢ nd by Rgl | ow ng the 15 net hods described herein. |

I nternedi at e corrpoupds f Formula I'V may . be pr epar ed, bnyi he net hod

pr esent ed m%: e fyrom an 3ppL teely su /henyl hydr azi ne
(rry. Reactl qm Wi an aa gflgr?éig cycl o] Hunder Fi sher

| ndol e or Rishyi | cgndi Tgons er Indole or _
siml'ar condi ty gorrpounds of Forrmula IV ma% ermativel'y be prepared by
the 25 nethod presented in Schene 2 from an ppropn%tely substituted - '-
aniling (V). Reacti®B® of Vwth iodine yields VI. Conensation with an

appropriate cyclopentanone |11 followed by the cyclization under Heck or
simlar netal catalysis conditions |eads to indaole 1V. S WD 02/ 08186

Schenme 2 0 R H R1 Compounds of Formula I may be prepared by the method presented in RN
‘Scheme 5 from an appropriately substituted indole (IV). Alkylation of IV with the ' ba?

| appropriate electrophile such as ArXY (wherein Y represents a halogen or a leaving
10 group) in the presence of a base and in a suitable solvent such as DMF gives I |

" Scheme S

R o~
R3//_§ | Rg// NX
| v W
15-- o COI_ﬁpoUndé of Formul_ai may altén-lativelyl be p'réparé.d 'byltiie n:;ethod.__

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

-20-



1B\~2 ase~ \1. R R or R1 R3 25 January 2005 PCT/ CA01/ 01069
' 12, Silver salt R2 1. Acid VIV VI 2. Heck or simlar . JE:BHSZ
r% I'n

Conmpoundsygfrhgfsiul @ 111 may be prepared by the nethod pr se
Scheme 3 from an appropriately substituted silyl enoal gprCT?‘Eﬂq”lW an

. appropriately substituted enanine (VI I'1). Addition of an approprlate

el ectrophile such as QY (wherein Y represents a hal ogen’or a | eaving

group) in the presence of a base such as an alkyl lithiumor a Lewis acid
such as silver trifluoroacetate with the. silyl enol ether VIl gives the
cycl opent abdreeM The conpound of fornmula IIl may 10 alternatively be

prepared fromthe additi on of QY on an appropriately substituged enam ne

VI under Stork EnagineRor simlar conditions. Sgheme 3415 Fnternediate.

conpounds of roul & W b§ pr epar ed bg t he rret |‘4t én Schene 4
u

e

~from-an appro su Pé doupitiy, 87 X) . ' ToQ o X may be
acconpl i shpé—w ' asi CR ] “sugh as“gpyri di ne
-19-. . WD 02/ T a0ty 2t 20 dlg‘f}s J<Z N e
- Br % or RLi, R*Y R X
X1 \Ar I \Ar

5 REPRESENTATIVE COMPOUNDS
Representative compounds of formula I are shown in the followmg
‘Tables; the substituents are as indicated, and H is meant where no value appears for a
particular variable. Each entry is intended to include the racemic or diastereomeric
mixture, and the individual enantiomers and/or diasteromers. Mcthods for the
. 10 resolution of enantiomers and for the separatlon of dlastereorners are well knownto
those skilled in the art; selective illustration of such mcthods are also descnbed in the

Examples hereinbelow.

15 . - , .

-~ |RUR2  |R3 Q/R6 X | Ax
7-S02Me | 5-C(O)CH3 CHoCO2H  |CH2 | 4Clphe
7-S02Me | 5-CH(OH)CH3 CH2CO2H CH 4-Cl-phe
7-SO2Me | 5.Br S CHoCO2H |{CHz | 24-Clo-phe
7-SOpMe | 5-CH=CHp _ CH2CO2H CH2 . |4Clphe
|7-SO2Me |Scpr  |CHCOH © |CH2  |aClphe
7-SO2Me | 5-(thiophen-2-y) | CH2CO2H . |CH2 4-Cl-phe
7- . | CHaCOzH. CHz 4-Cl-phe
SO2NMes _ _ . _ ' ' - '
7-F 5-Br - { CHCO2H/CH3 | CH2 4-Cl-phe

.21-



foll owed by the nono. reduction of a dibrono internedi ate under acid and
reducing netal conditions to generate the indole X Schene 4 gﬁ’ﬁ?' 065
Br2, Pyrwipnzosig Metal, Acid RR. R4 \ / R r // "N Br H @Qmun&ﬁm)

" Formula | may be prepared by the nethod presented in Schenme 5 from an

approprlately substituted indole (1V). Alkylation of IV with the
appropri ate el ectrophl | e such as ArXY {wherein Y represents a hal ogen or a

| eaving 10 group) in the presence of a base and in a suitable solvent such

-22-

"Rs ~_R3~BﬂM%A 15 Laﬁbounds of Forgm@ | may altgernativelay be prepared by
bromol NESEE Lxiy 45 omcompound |FLZEOR a X | OFoui o e pepliog | -
react.ioh described in Schene 5. EHpCadHum copfllizng or | 2idrCloapher eact i ops -of
P T I G 0t Sy T AR
same br pmoi ndol e KI may al t er nati&d2§OpHr st rp8OR with 4aj§ﬂhtable
'(Tl'steglt Irg.:z??cagent _such as n- BW'CH&@&)&HV‘BO' bycbr appl nJZW—éﬂ-ﬁ{é
7-F CH2CO2H CcO 3,4-Cl2-phe
7-F CHoCO2H | co 4-Cl-phe
7-CF3 CH2CO2H CHa 2,4-Clp-phe
7-CF3 CHoCOoH CH» 3,4-Clo-phe
7-CF3 - CHCO2H - CHCH3 | 34-Clp-phe
7-CF3. CHpCO2H CHp 4-Cl-phe
7-F - | CH(CH3)CO2H | CH» 2,4-Clp-phe
7-F ‘_CHzCOgHi CHp 2,4-Clp-phe
TR CH7CO2H - CHy 3,4-Clp-phe
7-F CHpCOH CHy 4-Cl-phe
7-F CHpCOoH CHp 2-Cl-4-F-phe
7-F CHyCOZH CHp 2-F-4-Cl-phe
1 7-F CH2CO2H 1,1-cPr 4-Cl-phe
1F CHCO2H CHop 2,4,6-Cl3-phe
7-F CH2CO2H CHp 2,3,4-Cl3-phe .
7F CH2COoH CH) 2-Br-4-Cl-phe
7-F CHCO2H CHp | 2-Cl-4-Br-phe "
7E CHCO2H - CHy 2-F-4-Br-phe
7-E CHCO2H CHp, 2-Cl-4-CN-phe
17F | CHoCO2H CH,  |2-Cl-4-COCH3-phe
| 7-F CHCO2H - |CH2 | 4-CN-phe |
7EF CH2CO2H - | CHz | 4-COCH3-phe
7-F CHoCO21H CHp 3-C1-4-CN-phe
7-F - CH2CO2H CHy | 3-C1-4-COCH3-phe
| 7-F CHCO2H CH> 4-CF3 -phe
| 7-F | CH2CO2H CHp 2-Cl-4-CF3-phe -
7-F { CHpCOzH CHa 3-Cl-4-CF3-phe




such as R3Y to give conmpound |I. WD 02/08186 Schene 6 or RU, R3Y 25 January
0 5 REPRESENTATI VE COVPOUNDS

2005 PCT/ CA01/ 01069 N R3. 7 25 3 2005
ig((')npounds of formula | are shown in the follow n faBIes:
S Hspear s

Represen%i /

t he substi Bie//ﬁst
for a particular
or di astereomeric
di ast er oners.

X Ar

vari abl e.

m xture, and

t he i ndi vi dual

are as indicated, and His meant where n&G4
Each entry is intended to include the racemc

APL/G

enanti oners and/ or

Met hods for the 10 resolution of enantioners and for the

5-SOMe
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separation of diastereoners are well known to those skilled in the art ;
sel ecti g{j,knggt L“ﬁ{;’fiﬂni’f .-f,g?h nfe, s are al describbed Tn the Exanples
-her ei nbgtow—15RIHFRZ2R3G-RXA——SE2Ve 5—C-O)-CHBCH2 COHCHZ A - C1-—he
- 7- SCeMebTEH OH) CHBCH2CORHCHR4- G |- CHRCP2HSop ve 5 CBl2CH? COR BAHER -#heC1 2- phe | 7-
SRS M ety e Ok e T 7| ¥R oo | AR e Scbves
5- Br CH2 | CHRCHPA- e 7-F R @dd&piqay, ] 24-Cla-phe -

7-F 5-CO2Me CH2CO2H CHo 2,4-Clo-phe

TR 5-CO2Me CH2CO2H ‘CHp 3,4-Cly-phe

7_F 5-COz2Me CH2CO2H CHz 4-Cl-phe

7-F 5-COgMe CH2CO2H CHy 2-Cl-4-F-phe

7-F 5-CO2Me CHyCO2H CHp 2-F-4-Cl-phe

7-F 5-CO2Me CHCOoH | 1,1-c-pr 4-Cl-phe -

7R 5-CO2Me CHpCO2H CHo 2,4,6-Cl3-phe

TR 5-CO2Me CH2CO2H CHp 1 2,3,4-Cl3-phe

7-F 5-CO2Me CH2C02H. CHp 2-Br-4-Cl-phe

7-F 5-CO2Me - CH2CO2H CHp 2-Cl-4-Br-phe

7-F 5-CO2Me CH2CO2H - CHp 2-F-4-Br-phe-

7-F 5-CO2Me CHyCO2H CHp 2-Cl-4-CN-phe

7-F 5-COMe CHpCO2H CHp 2-CI-4-COCH3-phe

7-F 5-CO2Me CH2CO2H CHz 4-CN-phe

‘1 7-F 5-CO2Me CH2CO2H CHp 4-COCH3-phe

7R | 5-CO2Me CHCO2H CHp | 3-C1-4-CN-phe

7F 5-CO2Me CHCO2H. CHp 3-Cl-4-COCH3-phe

7.F. 1 5-COoMe CHpCO2H - CH» 4-CF3 -phe

7-F - 5-CO2Me - CH2CO2H CH» 2-Cl-4-CF3-phe

1-F 5-CO2Me CH>CO2H CHy 3-Cl-4-CF3-phe

7F 5-COMe CHyCO2H CHy | 2,6-Cla-phe

7-F 5-CO2Me CHCO2H CH2 2,4,6-F3-phe

17.F | 5.SOMe CH(CH3)CO2H | CHz 2,4-Clp-phe

TR 1 5.SOMe CHoCO2H CHp 2,4-Cla-phe

TE 5.SOMe CH2CO2H CHp 3,4-Clp-phe

7-F 5-SOMe CH2CO2H - CHp 4-Clphe

7-F 5-SOMe CHCO2H CHy | 2.Ci-4-R-phe

7-F 5-SOMe CH2CO2H CHp 2-F-4-Cl-phe

7R | CHCOH Ll-cpr | 4-Cl-phe




Qor simlar conditions -21 WD 02/ 0818625 January 2005 PCT/ CA01/ 01069 .

RYlI R2ZR3Q R6XAr 5- Br CH2CO2HCH24- Ol - phe CH2CO2HS022, 4- C12- phe 5 January 2005
CH2 COR HSHAR028T862 - phe CH2CRHS024- Cl - phe 7- FCH2CO2HCOR, 4- Et2A e
17FCH2CO22HC(B, .4- C12- phe 7- FCH2CO2HCOX4- Cl _phe 7- CF3CH2CO2HCH22, 4- C12 phe
7- CF3CH2CO2HCH23, 4- C12- phe 7- CF3CH2CO2HCHCH33, 4- C12- phe

© 7- CF3CH2CORHCH24- O phe 7- FCH( CH3) CCORHCHR2, 4- C12- phe T

7- FCH2CQ2HCH22,"4- C1.2- phe 7- FCH2CO2HCH23, 4- C12- phe 7- FCH2CO2HCH24- d - phe

7- FCH2 2 2= Cir 4=Fphe—7-FEHRCORHEH2 2- 4~ Ct-—phe—F1CR2cR2H:-3=ePr4+ Cl -
he 7-FQ CH22| B36- C13- phe _7{KIROCCRH, CH2| X, 4- CL3- piar
[ roecmacs o ssauale T TORRIOBE O ol o1e 25 COERO?
7- FoHz Qbtia- -ﬁm@zmHmﬂﬁ&%E%ﬁphe 7L €8ap cop | 2EBCHPIE O phb
7- FCH2AORHCH2 3~ Cly- shg@fd@i3- phe 71 EPHUGRIHCH24- (GEBp- Phe | 5 g1 4 (l.phe
 |7F 5-SOMe CHaCO2H | cHp 2-Cl-4-Br-phe
7-F 5-SOMe CH2CO2H CHp 2-F-4-Br-phe
{1F 5-SOMe CH2CO2H CHp 2-C1-4-CN-phe
7.F 5-SOMe CH2CO2H CHp 2-C1-4-COCH3-phe
| 6,7-F2 5-SOMe | CH2CO2H CH2 4~CN-phe
7F 5-SOMe - CHCO2H CHy | 4-~COCH3-phe
7-F 5-SOMe CH2CO2H CH2 3-Cl-4-CN-phe
1R 5.SOMe CHyCOH CHy 3-Cl4-COCHaphe |
7-F 5-SOMe | CHpCOzH CHp 4-CF3 -phe
|71F 5-SOMe CHpCO2H CHy 2-Cl-4-CF3-phe .
1-F 5-SOMe CHzCOgH CHz 3-Cl-4-CF3-phe
7-F 5-SOMe CH2CO2H. - CH> 2,6-Clp-phe
7 F 5.SOMe CHyCOZH CHp 2,4,6-F3-phe
. | 7-80oMe | 5-C(O)CH3 CH(CH3)COH | CHy 2,4-Clp-phe
{7-SOsMe | 5-C(O)CH3 CH2COoH CHy 2,4-Clp-phe
[7sosMe [ 5-clO)cH3 CHyCO2H CH,  |34Clpyphe
|7-S02Me | 5-C(O)CH3 CHCOzH CHz - |2-Cl4-Fphe"
7-SO2Me | 5-C(O)CH3 - CH2COoH - CH> | 2-F-4-Cl-phe
7-SOpMe | 5-C(O)CH3 =~ | CH2CO2H 1,1-cpr .| 4-Cl-phe
| 7-802Me - | 5-C(O)CH3 - CHyCO2H - |CHy 2,4,6-Cl3-phe r
1 7-S09Me | 5-C(O)CH3 CHoCOZ2H CHp | 2,3,4-Cl3-phe
| 7-SO2Me | 5-C(O)CH3 - CHpCO2H . CH2 - " | 2-Br-4-Cl-phe
7-S0oMe | 5-C(O)CH3 CH2CO2H CHy 2-Cl-4-Br-phe
7-S02Me - | 5-C(0)CH3 CHCO2H CHp 2-F-4-Br-phe
7-S02Mo | 5-C(O)CH3 CHpCOzH = | CHp 2-C1-4-CN-phe
.| 7-S02Me | 5-c(O)CH3 CHpCO2H | CHp 2-Cl-4-COCH3-phe
7-S02Me | 5-C(O)CH3 CH2CO2H CHp 4-CN-phe
7-S02Me | 5-C(O)CH3 CH2CO2H = | CHy 4-COCH3-phe
7-SO2Me | 5-C(O)CH3. | CHpCO2H CHp 3-C1-4-CN-phe

lo4.




* 7- FCH2CORHCH22- C1- 4- CF3- phe 7FCH2CORHCHZ. 3- CI - - 4- CF3 phe 22 WD 02/ 08186 25
January 2005 PCT/ CA01/ 01069 R1/ R2R3Q R6XAr 7- FCH2CORHC11122, azgjjgmﬁggzoos
. 7- FOHRCOR4i5¥Ras & 6- F3- phe 7- F5- CORMeCH( CH3) CORHCH22, 4- C12-phe
- 7-F5- CO2MeCHZCOZHCI - 122, 4- Cl 2- phe 7- F5- CO2Me CH2 CORHCH23, 4 FETE-AHH@1069
7-F5- CO2MeCH2CO2HCH24- Ol - he 7- F5- CO2MeCH2CORHCH22- Cl- 4- F-  he
" 7- F5- CO2MeCH2CO2HCH22- F- 4- Cl - he 7- F5- CORMeCH2CORHL, 1-¢- “pr4-Cl - he
7- F5- CO2MeCH2CORHCHR. 2, 4, 6- C13- phe 7- F5- CO2MeCH2CCRHCH22, 3, 4- C13- phe
7- F5- CO2MeCH2 QR HCHR2- Br - 4- O - _he 7- F5- CO2MeCH2CORHCH22- C1- 4- Br - he

7- F5- COlMIGRRCOPHAHRE- F- 4- Br - hel G- COZNECFIRGEPHCRIZTCL - O he
S R DA EAI S B- phe | gﬁgcé&i/e\éﬁgiﬁ@zs c,|3—@1-£}'\é8f8§3-9he
e L O O et T e,
7-F5- WHSS%«?C@Z phe ﬁgl gheG wmlév;l 26CF8-Gitgephe
| 7- F5- SOVESIQMB) COBHC(Q)EER; 4- CLI-GHSCHHS- SOVEERR00?CHE 3, Ar e
7= 5 SORGE RS G)e s ™ | caycoan CHy 2,6-Clo-phe
- { 7-SO2Me 5-C(O)CH3 CH2CO2H CHy 2.4,6-F3-phe
[7-S02Me | 5-CH(OH)CH3 | CH(CH3)CO2H | CHy 2,4-Cla-phe
7-SO2Me | 5-CH(OH)CH3 CH2COH CHn 2,4-Clp-phe
7SOpMe | S-CH(OH)CH3  |CH2COH  |CHz | 3.4-Clpphe
7-S0oMe | 5-CH(OH)CH3 | CHyCO2H CH» 2-Cl-4-F-phe
| 7-S02Me - | 5-CH(OH)CH3 CH2CO2H CHz 2 F-4-Cl-phe
| 7-802Me | 5-CH(OH)CH3 CH2CO2H 1,1-c-pr 4-Cl-phe
7-SO2Me | 5-CH(OH)CH3 | CHpCO2H CHo 2,4,6-Cl3-phe
7502Me | S-CHOH)CH3  |CHpCOpH =~ |CHy = |234Clzphe
7-S02Me 5-CH(OH)CH3. CH>CO2H | CHp 2-Br-4-Cl-phe
7-SOpMe | 5-CH(OH)CH3 | CHpCOoH CHp 2-Cl-4-Br-phe__
| 7-S02Me 5-CH(OH)CH3 CH2CO2H - | CH 2-F-4-Br-phe
| 7-SO2Me 5-CH(OH)CH3 CH2CO2H CHp 2-C1-4-CN-phe
| 7802Me | 5-CH(OH)CH3 - | CHoCOH - | CHa 2-C1-4-COCH3-phe _
| 7-S02Me | 5-CH(OH)CH3 = |CH2CO2H ~ |CHy 4-CN-phe "
7-S02Me | 5-CH(OH)CH3 CH2CO2H CHy | 4-COCHz3-phe
7-SO2Me 5-CH(OH)CH3 CH2COoH CHy - 3-Cl-4-CN-phe *
7-502Me | 5-CH(OH)CH3- | CH2COZH ~ |CHp | 3-Cl-4-COCH3-phe
7-SO2Me | 5-CH(OH)CH3 CH2CO2H CH2 | 4-CF3-phe
7-S02Me | 5-CH(OH)CH3 CHpCO2H | CHy 2-Cl-4-CF3-phe
7-SO2Me - | 5-CH(OH)CH3 CH2CO2H - . | CHy 3-C1-4-CF3-phe
| 7SO2Me | 5-CH(OH)CH3 CH2CO2H CHz  |{26-Clo-phe
- {7-SO2Me | 5-CH(OH)CH3 | CHpCOoH CHy = |24,6F3phe
7-SO2Me - 5-CO2CH3 CH(CH3)CO2H |CH2  |24-Clp-phe
7-SOoMe . | 5-COoCH3 - | CHpCO2H CHa 2,4-Clp-phe
7-SO2Me _ 5-CO2CH3 = ".|CHpCOpH . |[CH2 | 34-Cly-phe -
77502Me 5-CO2CH3 = | CHpCO2H CHy 4-Cl-pbe

- -25-



7- F5- SOMeCH2CO2H - CH24- CI -
7- F5- SOMe CH2 CORHCH22- F- 4- 0l -

he 7-F5- SOMeCH2CO2HCH22- C1-4. F-
he 7-F5-someCH2CO2HL, 1-c-

r

02/ 08186 VW8 0y8iis@ry 2005 PCT/ CAO /01069 R1/ R2R3Q R6XAr
7- F5- SOMeCH2CO2HCH22, 4, 6- C13- phe 7- F5- SOMCH2CO2HCH22, 3, 4- C13- phe

7- F5- someCH2CO2HCH22- Br - 4- Cl- he 7-F5- SOMeCH2CO2HCH22- C1- 4- Br -

7- F5- someCH2COR2HCH2. 2 F- 4-Br he 7- F5- SOMeCH2CORHCH22- C1- 4- CN-  he

he
4-Cl -
PCT/CA

he

7-F5- SC]VECHZCOZHCHZZ C1- 4- COCH3- phe 6, 7- F25- SOVeCH2 CO2HCH24- CN- he

PV VaWalllilaVa)

=26 -

- 7-F5-sof 2 H 24—COCH3-pthe —SOVECH2CRECH2 3= Cir4=—CN—1+e
7-F5-S HOHAR? C1- 4- 000H3- QéR F5- SOve |'XH2 COPHAQHAR- CF3 - phe
7- F5- SOYSCSREMRHCHZR2COWERR3- phe ERCBVe CH200RHEH23- C 5@5_31:@3‘@
oo T B Do 1 o [CBRb UL oo e o1 C) SsELohp 22,
4- C12-pr€~SOZMSC2IV%€OQOI@-BG-|ZCCQHGEl@H Cl2{pNEcpr | 4-Clphe ‘
e 7 SO R R e | GHaCRol "y W NS'E,B%J%?%Q, Aot |
. CH2. 2, 4 765@1ephe 57COQCHS5- C(O)OEH@BQJ@«IHW CEH4- C13- phg,4-Cl3-phe
G SOOI 7 o G0 STy TG oy
- 7-SO2Me 5-CO2CH3 CH2CO2H CHa 2-Cl-4-Br-phe
7-S02Me | 5-CO2CH3 ' CH2CO2H CHy 2-F-4-Br-phe
7-SO2Me 5-CO2CH3 CH2CO2H CH2 2-Cl-4-CN-phe
7-S02Me | 5-CO2CH3 CH2CO2H CH? 2-Cl-4-COCH3-phe
7-SOoMe | 5-CO9CH3 CH2CO2H CHp - 4-CN-phe
7-SO2Me | 5-CO2CH3 CH2CO2H CHp | 4-COCH3-phe
7-SO2Me 5-CO2CH3 CH2CO2H CHy - 3-Cl4-CN-phe . .
7-SOoMe | 5-CO2CH3 CH2CO2H - CHy | 3-Cl4-COCH3-phe
7-802Me | 5-CO2CH3 | CH2CO2H CHz 4-CF3 -phe
7-SOoMe | 5-CO2CH3 . | CHoCO9H CHy 2-CJ-4-CF3-phe
7-SO7Me ~ | 5-CO2CH3 | CH2CO2H CH2 . |3-Cl-4-CF3-phe
7-SOpMe | 5-CO2CH3 CHpCO2H CHp 2,6-Cla-phe
| 7-SO2Me 5-CO2CH3 CH2COsH CH2 2,4,6-F3-phe -
7-SO2Me | 5-COSCH3 | cH2cO2H SO2 2,4-Clo-phe
7-S02Me | 5-CO2CH3 CH2CO2H SO2 ' 3,4-Clophe
| 7-802Me - | 5-CO2CH3 CHoCOoH SO2. 4-Clphe . .
7-SOMe 5-CO2CH3 CHoCOoH CHy 2,4-Clo-phe
| 7-SOMe 5-CO2CH3 - CH2COoH CH2 | 3,4-Clo-phe
| 7-soMe | 5-CO2CH3 CHpCOH  [CHz " | 4Clphe
7-80sMe | 5-CO2CH3. | CHCH3CO2H | CHy 2,4-Cla-phe
7-S0oMe | 5-CO2CH3 CHCH3CO2H | CHp 3,4-Cl2-phe
7-S09Me | 5-CO2CH3' CHCH3COzH. | CHy | 4-Clphe
7-SO2Me | 5-CO2CH3 CHyCOoH/CH3 | CHy 2.4-Clo-phe
7-SO9Me | 5-CO2CH3 CHpCOoH/CH3 | CHy 3,4-Clo-phe
7-S03Me . | 5-CO2CH3 - CH2CO2H/CH3 | CH2 | 4-Cl-phe
7-SO7Me 5- COzCHzCH;J, CH2CO2H CHy 3,4-Cl2-phe

Cl-.

11‘05@%3’%5 - |

| e




7- SO2Me5- O O) CH3CH2 CORHCH22- F- 4- Br -

he

25 January 2005

-27-

7- S2Me5- C( O) CH3CH2CR} | CHZ2- C1-4-CN- he
7- SO2Me5 e ) §aiaCH2 CO2HCH22- C1- 4- 000H3- phe
7- SC2Me5- C(%CHBCHZCO2HCHZ4-CN—phe 7- SO2Me5- ¢ O) cHaCH2 Co BEH X Y6DH3- phe
7- SO2Me5- C( O) CH3CH2COZHCH23- Cl - 4-, CN- he -24 25 January 2005 WD
02/ 08186PCT/ CAOL/ 01069 Rl JRZR3QI REXAr 7- SO2Me 5- C( O) CH3 CHROORH CHR
3- Cl- 4- 000H3- phe 7- SOZMe 5- C(O) CH3 CH2CORH CH2 4- CF3 - phe
7- SC2Me5-C( O) CH3CH? QOPHCH22- Cl- 4- CF3- phe 7- SC2Me5- C( O) CH3CH2CCRH
CH23- C11{ R1G&3- phe R3SR2Me5- C( O) (@R COZH CH2 ,9--.21|?”F oy s
22Ol | BrOAMe p| AOR R By RO B p 4| GHB phe 1 AstbwS. O D) OB
CH2 CORH| THTI3Me C1 2 Sa@ I Sa8Me §(GHCHYEH3 CHPORRH CH2 |2,4°t1s fnd - Phe
7= SQ2Ne P B L O 5%%%&1 LRGP ™ cm, 3,4-Cly-phe
7-S0sMe | 5-C(OH)(CHg)p | CH2CO2H CHy 4-Cl-phe
7-SO2Me | 5-(thiophen-2-y1) | CH2CO2H CHp 2,4-Cl2-phe
7-S02Me . | 5-(thiophen-2-yl) | CH2CO2H CHy 3,4-Clo-phe
7F 5-(thiophen-2-yl) | CH2CO2H CHy 2,4-Cl2-phe
7-F 5-(thiophen-2-yl) | CH2CO2H CHz 3:4-Cly-phe
. 7-F 5-(thiophen-2-yl) | CH2CO2H CH 4-Cl-phe
| 7-F 5-(2-oxazolyl) CH2CO2H CHp 2,4-Clp-phe
7-F 5-(2-oxazolyl) CH2CO2H CH2 3,4-Clp-phe
7-F 5-(2-oxazolyl) CHpCO2H CHp 4-Cl-phe
7-SOgpMe | 5-(2-oxazolyl) CH2CO2H CHp 2.4-Clp-phe
7-SO2Me | 5. -(2-0xazolyl) CHrCO2H CHz 3,4-Cla-phe
7- SO2Me -(2-oxazolyl) CH2CO2H CH2 4-Cl-phe
7-SOoMe | 5.4-pr CH2CO2H CHy 2,4-Clo-phe
| 7-SOoMe | 5.i-pr. CH2CO2H CHa 3,4-Clp-phe
{7-S09Me | 5.ipr | CH2CO2H CHp 4-Cl-phe
7-502Me | 5.¢-Pr CH>CO2H CH2 2,4-Cl2-phe
7-8S02Me | 5.¢-Pr CH2CO2H . | CH 3,4-Cla-phe
7-SO9Me | 5.¢-Pr CH2COH CHy 4-Cl-phe
7-F 5-i-Pr CH2CO2H CH»2 2,4-Clp-phe
7-F 5-i-Pr CH2CO2H CH> 3,4-Cl2-phe
7-F 5-i-Pr CH2CO2H CH2 4-Cl-phe
7-F 5-c-Pr CHoCO2H CH2 2,4-Clp-phe
7-F 5-c-Pr CH2CO2H CH2 3,4-Clp-phe
17F | 5-cPr CH2CO2H CHp 4-Cl-phe
| 7-F. 5-i-Bu CHpCO2H - | CHy 2,4-Cl-phe-
7.F 54-Bu CHyCO2H - CHy 3,4-Clp-phe
7-F 5-i-Bu CHpCO2H CH3 4-Cl-phe
1R 5Br . | CH2CO2H CH> 2,4-Cla-phe
1R 5By “(cmcosE - [ cHp 3,4-Clo-phe




. 7- SO2Me5- CH( OH) CH3 CH2CORH 1, 1- c- pr4- O - phe 7- SO2Me5- CH( OH) CH3 CH2CORH

CI—|22 4, 6- C13- phe 7-SQ2Me 5- CH(O—|)CH3 CH2CO2H CH2 2, 3, 4-C13-
5- CI—I(C]—I)‘BI‘-BO?/‘@FECOZH CH2 2-Br-4-C -phe 7-S2Me 5- CH(C]—I)CHBC
2-Cl - 4-Br-phe 7- SO2Me 5- CH( OH)

CH3

CH2CO2H CH2 2- F- 4-Br - phe

P

7- SO2Me5- CH( OH) CH3 CH2CO2H CH22- C1--4- CN phe 7- SO2Me 5- CH( OH) CH3 CH2CO2H
CH2 2-Cl-4-00083-phe 7-S O2Me 5- CH(O—|)CH3 CH2CO2H CH2. 4-CN-phe 7-SOzMe

 5- CH( OH) CH3 CHZCOZH CH2 4- COOHB- phe 7

CH23-
5- CH(
phe .

BG5Sl S ol Grobrs G 2/GLa fro

7t SE2Me5- CI—M @rmcHs CH2 COR HEZIGAC @2 GF 3- phPCHZ 4Clphe
7-F 51 CH2CO2H CH2 2,4-Cl2-phe

1 7F 5.1 CHCO2H CH> { 3,4-Cl2-phe
7-F 5-1 CHyCO2H CH2 4-Cl-phe
6,8-Clo 7F CHzCOzH CHy 1'2,4-Clp-phe
6,8-Cl2 7-F CH2CO2H CHp 3,4-Cl2-phe
6,8-Cl2 7-F CHpCO2H CHp '4-Cl-phe
1F 5.c-Bu CH2CO2H CHy | 2,4-Clp-phe
7F 5.c-Bu CH2COzH CH2 | 3,4-Clo-phe
7-F 5c-Bu .. CHCOoH CHp 4-Cl-phe
1F 5-C(OH)(CH2)3 | CHaCO2H CHy 2,4-Cly-phe ’
1F 5-C(OH)(CH2)3 | CHoCO2H CHp 3,4-Clp-phe

17F . 5-C(OH)(CH2)3 | CH2CO2H CHa 4-Cl-phe -

| 7-802Me | 5-C(OH)(CHa)3 | CH2CO2H - CHy 2,4-Clp-phe

' 7-S02Me | 5-C(OH)(CHp)3 | CH2CO2H CHy 3,4-Clp-phe

| 7-SO2Me . | 5-C(OH)(CHz)3 | CH2COoH CHy 4-Cl-phe |

7-S02Me | 5-(2-oxetanyl) ‘CHpCO2H CHy 2,4-Clp-phe

| 7-SOo2Me 5-(2-oxetanyl) CH2CO2H CHy 3,4-Clp-phe
| 7-SO2Me | 5.(2-oxetanyl) | CHpCO2H CHy 4-Clphe

7-F 5:(2-oxetanyl) CH)CO2H - | CHz 2,4-Clz-phe

|7E_ ' 5-(2-oxetanyl) CH2COzH CHp 3,4-Cly-phe

7-F 5-(2-oxetanyl) CHCO2H CHp 4-Clphe Yy

RI/R2 | R3 RYRS |Q Ar
7-F 5-CO2Me 1-OH CH2CO2H | 2,4-Clp-phe

- SO2Me5- CH( OH) CH3 CH2CCRH




* 7- SO2Me5- CH( OH) CH3 CH2CO2H CH22, 6- C12- phe 7- SCRMe5- CH( OH) CH3 CH2CO2H
- OH22, 4, 6- F3- phe 7- SC2Me5- C02CH3 CH( OHB) CCRH CH22, 4- CL2- phe 7- SGRIVRE: 0020H3
CH2O2H ' GRi@z/4siGd2- phe 7- SO2Mel. 5- CORCH3 CH2CRH CH23, 4- Céia%pe
7- SC2Me5- CO2CH3 CH2CORH CH2. 4- O 7phe -25 WD 02/ 08186 PCT/ Y108y
Rl JR2R3Q R6XAr 7- SO2Me5- CO2CH3CH2CORHCH22- C1- 4- F-  he |
. 7- SO2Me5- CO2CH3CH2CORHCH22- F- 4- Gi - he 7- SO2Me5- CORCH3CH2CORHL, 1-¢: - pr 4- Cl-
"he 7- SO2Me5- CORCH3CH2CORHCH22, 4, 6- C13- - phe’
7- SO2Me5- CORCH3CH2CORHCH22, 3, 4- C13- phe 7- SO2Me5- CORCH3CH2 CO2HCH22- B - 4- C1-
~he 7- SO2Me5- CO2CH3RHREOPREH22- C1- 4gBpshe] ¢- SC2Me5] (P CHECH2 PR HCH22

F-4-Br- he 7- SO2MES-COZEEROHCORHERD 2= CH—H#=—EN—he _
7- SO2Me5- CoRCH3CH2EEp HOHIZ-0aME . 0(d+BHphe! FHREPIEE . Bdpingrhar oppHCH24- ON
he 7- SO2Me5- CO2CHBOH2 COPFICAMBO0 - gyhe 7 GEBNBEHORCHBCHP OPHCH?3- 0-4- M he

7- SO2Me5- CO2 CH3CH HCHZ 3= CI=4-000H3-phe—71= St(ZZES'M i P HCH24- CF3
_phe 7- SO2Me5- oozé(igzma 43?5?214!\‘}9- ‘2@@23-‘&5@2 O2H | 24-Cl2-phe |

7- SO2Me5- C02 CH3 CH2OER HOHE- 2 @IME CFBonlyg 7- CBMESHBHS, ’Z‘EQQZH(DI-IZZ, 6- C12- phe
7- SQRNES- ORCHBORITPFOYZ, 4 G FST O, T ISRk GepCHBeipecetpo22, 4- CL2- phe
7- SPMe5--CCR CH3 CH2lcbp Hen 3% 228 5 hReOH. sawdas pbep HS0. 4C1- he .

. 7- SOVE5- CO2 CH3 CHZ g HCHR 2-COADER2 - ph@_okoSON g@@gﬁ@ﬁ.@@l—ﬂﬁi&l23 4- C12- phe

7- SOVe5- g@mmz FECPICIME® | 1ox0 | CHICOZH | 3,4-Clp-phe.
7F__ |5COpMe | 1-oxo | CH2CO2H | 4-Clphe
6,8-F2 | 5.cOMe 2-OH CH2CO2H | 2,4-Clp-phe
6,8-F> 5-COMe 1-OH CH2CO2H | 3,4-Clp-phe
6.8-F2 | 5.COMe l-oxo | CH2CO2H | 4-Cl-phe

RIR2Z | g3 -

: ' Ar -

| 7.F 5-C(O)CH3 "”‘""} ‘ - | 2,4-Ciz-phe
| S ~  COH |
| 7-F | 5-C(O)CH3 " 3A4-Clp-phe

7F . |5-CO)H3 . o | 4-Clphe -
7R | 5-CH(OH)CH3 | = "\" . |2:4-Clz-phe -

'HO,C ,

7.F | 5-CH(OH)CH3 o 3,4-Clo-phe

7-F . | 5CH(OH)YCH3 | " | 4-Cl-phe
7-S02Me | 5-COoMe A AClphe



7- SO2Me5- CO2 CH3CHCH3CO2HCH22, 4- C12- phe

7- SO2Me5- CO2 CH3CHCH3CO2HCH23, 4- Cl 2- phe 7- SO2Me5- COZCHSCHCHSCOZ?%WZD@ '

- 7- SO2Me5-WEPBIBE COPHI CH3CH22, 4- C12- - phe PCT/C

- 7- SO2Me5- CORCH3CH2CO2H/ CH3CH23, 4- C12- phe 7- S02Me

.. 5- CO2CH3CH2CO2HI CH3CH2. 4- C1- he 7- SO2Me5- COR2CH2CH3CH2CO2HCH23, 4- C12- phe 26

V\D 02/ 08186 25 January 2005 PCT/ CA01/ 01069 R1/ RZR3Q / R6 XAr _ :

7- SO2Me5- CO2CH2CH3CH2CO2H CH24- C1- he 7- SO2Me5- C( OH) ( CH2) 2CH2CO2H

CH22, 4- C12- phe /-i 5- ) (CH2)2 Z@H CH2-— 3, 47CI2-phe

- 7- SO2Me5--C( OH) ( Rt CH24-C1- RP \e5- (¢ hiddhen-2- 1) (H2CORH
CH22, 4- C12- phe [7-S0PM&- ( SHCO2Men- 2- [1) H CH23| 4-Gllghdphe 7-|F5- (thin

. hen-2- 1) CH2ZCO2H CH22, 4- C12- phe 7- F5- ' n-2- 1})CH2 H CH23, 4- C12- phe -
. 7-F5-(thi 2hen- 2} 1) CH2CORH CH24- C1- hg cg?gé pl | ) CH2CO2H .
'CH22, 4- C12- phe [7- F5-(2-o0kazol 1) CH2CRH CH23, 4 bhe 7- F5-(2-gxazol .

- 1) CH2CQ2H CH24-Cl - he 7- SOZI\/ES (2-oxiazol 1) CH2CO2H| CH22, 4- C12 ghe 7-
SO2Me5- 12- oxazofly ) %4 Cl2 ‘ % azol [)ICH2CO2H

CH24- Cl1- he 7- SO2Me5 | H CH2 -|-PrCH2002H

CH3, 4- C12- phe [7- S02MeS) i - Pr OH2COPH SC2NES- c- Pr gH20CPH
CH )2, 4-Cl 2-phe| 7- SceMe| 5-c-Pr CH2( 12 phe
7-F 5-CH{(OH)CHz3 | 3,4-Cly-phe
| )
[68cla [7-s0Me 4-Cl-phe

‘ASSAYS FOR DETERMINING BIOLOGICAL ACTIVI'I‘Y
Compounds of formula I can be tested using the following assays to

- determine their prostanoid antagonist or agonist activity in vitro and in vivo and their
5  selectivity. The prostaglandin receptor activities demonstrated are DP, EP{, EP2,

EP3, EP4, FP, IP and TP.

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

L 293(ebna)ce1111n S | T

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

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

, Prostan(nd receptor binding assays =~ - . S ' | " -
| HEK 293(ebna) cells are mamtamed in culture harvested and - _
* membranes are prepared by dlfferenual centrifugation, followmtr Iysis of the cellsin -
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" 7- SO2Me .5-¢ PrCH2OORH CH24- Cl- he 7-F5-: i - Pr CHROCRH CH22, 4- C12- phe
7-F5--i - Pr CH2O02H CH23, 4- C12- phe 7- F5-i - Pr CH2CCRH CH24- C1- he s anuary 2005

7- F5-c-'Pr CH22, 4- C12- phe 7- F5-c-Pr CH2COR2H CH23, 4- 012
. 5-c¢- Prow 24-Cl- he 7-F.5-i-BuCH2CO2H CH22, 4- C12- 1pCA01/01069

7 F5-i - BuCH2CO2H CH23, 4- C12- phe 7-F5-i BuCH2CO2H CH24- Cl he 7- F5- Br CH2CO2H
CH22, 4. C12- phe 7- F5- Br CHRCO?H . CH2 .3,4-Cl 2--phe -27 WDO'02/ 08186 25
_Janua'ry 2005 PCT/ CA01/ 01069 RI/ R2R3Q’ R6XAr 7-F5 -Br CH2CO2HCH24-Cl -- he |
7- F5- 1 CH2CO2HCH22, 4- Cl 2- phe 7-F5-1 CH2CO2HCH23, 4- C12phe |
7- F5- | CH2 CORHIBH@Aeeif: -priveads, iBhi6itdré; forkR3adbkaned indag n Prostanoid

O B2 PR sk M G SRR ,é‘a%pzfgwam
7- F5- c- Bu @EMME?ESH@OH®ED@HDHQI(M)W H@JMZEBT@ 20 pha

| Z}ng g?%g%@g%%iéﬁ%ggg%%g%%ﬂgﬁ %h%(reg_(pu%n 18 mtlz%H g gmgidlt%_lnz 4-a-

of membrane protein. Ligands are added in dunethylsulfoxzde which is kept constant
at 1 % (v/v) in all incubations. Non-specific binding is determined in the presence of
1 M of the corresponding non-radioactive prostanoid. Incubations are conducted for
60 min at room temperature or 30 °C and tcrminated'by rapid filtration. Specific
binding is calculated by subtracting non specific bindﬁlg from total binding. The

10 residual specific binding at each ligand concentration is calculated and expressed as a
function of hgand concentration in order to construct s1gmo1da1 concentration- '

response curves for determination of ligand affinity.

Prostanoid_receptor agonist and antagonist assays

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

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

C.3]-



7- SO2Me5- CH2) 3CH2CORHCH23, 4- C12- phe 7- SO2Me
qoa)(gl(a%(cHzc)oszm Cl - he 7- SC2Me5- (2- oxet anyl ) CH2CORHCH23, 4 %aé;lﬁophe

7 so2Mes- YO-50818n 1) cCH2CORHCHR3, 4- C12phe 7- SO2Me5- ( 2- oxet BEI/CADI/0106

1) CH2CO2HCH24- Cl.- he 7-F5- (2-oxetan | ) CH2CORHCH22, 4- C12- phe 7- F5- (2- oxet an

1) CH2CO2HCH23, 4- C12- phe 7-F5-(2-oxetan_ 1) CH2CO2HCH24-Cl he R. 1/ R2R3R4/ R5QAr

7_p5- CO2Mel- OHCH2CORH2, 4- C12- phe -28 WD 02/ 08186 25 January 2005

PCT/ CAO1/ 01069 Rl / R2R3R4/ R5QAr  7- F5- CO2Me1- CHOH2OOPHS, 4- O 2- phe

7- F5- OCONe by QU 1200 MY Gl e £ 5 ORI

7- F5- CO2MeZ--OHCHZ A= CIZ-phe R
7- F5- CO2Me1- oxomzmgml plraaqahen 7H55&mkshmme®a@;;aelﬁé& Thae

- he
c,5-F25. C T et ol SR o o R e et e
R1/ R2R3Q aHHCIHER I Aseaussuayessitach 2, 4- C12- phe 7- F5- C( O) CH33, 4- C12- phe
7-F5- C() CH3. +4-d - Meaﬁuﬁnﬁm@'ﬂ(f%@d%néﬁ%ﬁo@ 'fh@egpo?i*ﬁ?enw%rformed on
7-Fo- CH( Olg‘dncsjclr%lus %m‘%na(l\' : they are restamed in a cart in a prone position with their heads
‘jmmobilized, Nasal airway resrstance (NAR) is measured using a modrfled mask

rhmometry technique. A topical anaesthesia (2% lidocaine) is applied fo the nasal
passage for the insertion of anasotracheal tube. The maximal end of the tube is

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

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

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



7- F5- CH( OH) CHI t 4- Cl- he 7- SCRMe5- CO2MeT 4- C1-phe CCRH 29 WO 02/ 08186 -
PCTI C.?~i I f' 20115 R1/R2R3Q and R6Ar 7- S2Me5- CC2Med- O - phe  COBK yanuary 2005

7- SC2Me d - phe HOR2C 7- F5- CH( OH) CH33, 4- C12- phe CCRH
6, 8--012‘2'bs'5§é'1\/é§40 phe CCRH ' ASSAYS FOR DETERM NTN G Bl GLGH 0BT vi TY

Compounds of fornula | can be tested using the follow ng assays. to _
-determine their prostanoid antagonist or agonist activity in vitro and in
vivo and -their selectivity. The prostaglandin receptor activities _
denonstrated are DP, EPj, EP2, EP3, EP4, FP, IP and TP. Stable expression

~ of prost arxmngeme@e mfcordeﬂ priohe AHdrTBP6EIR md 1it6s ﬂfdstia@éﬂeﬁc% ﬁgtﬁﬁﬁ?gg? n86| |
P rece .corre ndl :

lslegﬁeﬁgesrarg SU dchﬁré O]trlga{lﬁ 2 f‘(ﬁfff“pﬁ?%lré aas l'i an expression

vectors and transfected into HEK 293(ebna) cells. BEK 293(ebna) cells

expressi nopdiifn By m%% o e u%@ect i.on and indiyvidual |

colonies are 1sora -~ 3 WEEeKs ol ng the cloning ring
met hod 3and subsequen’ﬂl@feéﬁmamm inmolyes 111501ng trhiond bquintl mbakegs in draast anoi d

recept or hh%@td&@l@;%%k&e@ﬁﬁn@e?@@%%ﬁ%ﬂr@os? uf @ﬁh&?h&t@ﬂ%'& cul ture,

harvested and nenb es are prepare cen rlfugatlon
f ol | owi ng PYSFERsLY %ﬁ%ﬂt@y PWW@@%‘%%@W@Q@D@IOM aboniBEutes

PCT/ CA01/ Gd@&t@blish each monkey’s normal control values for that day. For oral
administration, compounds are dissolved or suspended in a 1% methocel solution
10 (methylcellulose, 65HG, 400 cps) and given in a volume of 1 ml/kg boﬂy‘ weight.
. ~ For aerosol administration of compounds a DeVilbiss ultrasonic nebuhzer is utilized.

Pretreatment penods vary from 5 minutes to 4 hours before the monkeys are
challenged with aerosol doses of either PGD2 or Ascaris suum antigen; 1:25 ditution.
o Following challenge, each minute of data is calculated by computer as .,
15 a percent change from control values for each respuatory parameter including airway -
resistance (R] ) and dynamic compliance (Cdyn) The results for each test compound
are subsequently obtained for 2 minimum period of 60 minutes post challenge which
- are then compared to previously obtained tustoncal baseline control values for that.
monkey In addition, the overall values for 60 minutes post- challenge for each
20  monkey (hlstoncal baseline values and test values) are averaged separately and are
' " used to calculate the overall percent inhibition of medlator or Ascaris antigen
~ response by the test compound. For statistical analysxs paired t-test 1s used. ‘_
- (References: McPFarlane, C.S. et al. Prostaglandms, 28, 173-182 (1984) and h
R o McFarlane CS.etal, Agents ACthIlS 22, 63-68 (1987) ) o
C 25 |
- Preventlon of Induced Bronchoconstucuon in Allergic Sheep
' ' - Animal Preparation: Adult sheep with a mean welght of 35 kcr (range
- 18t0 50 kg) are used. All animals used meet two criteria: a) they have a natural
_ cutaneous reaction to 1:1,000 or 1:10,000 dilutions of Ascaris suum extract (Greer
30 - Diagnostics, Len01s, NC); and b) they have previously responded to mhalatwn _

- challenge with Ascaris’ suum ‘with both an acute bronchoconstnctlon and alate -
bronchial obstruction (W.M. Abraham etal, Am. Rev. Resp Dis., 128, 839—44
(1983)).

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




‘the presence of protease inhibitors, for use in receptor binding assays. :
Prostanoid receptor binding assays are perforned in 10 nM MESLK g;{uéglj &5 0)
(EPs, FPwod2088F or 10 mM HEPES/ KOH (pH 7.4) (DP and | P),p®@ohaiéo 9

EDTA, 10 nM divalent cation and the appropriate radioligand. The reaction
isinitiated by addition .5 of nenbrane protein. Ligands are added in

. di net hyl sul foxi de which is.kept constant at | % (v/v) in all incubations.

. accumul ati on or_nobi.liza |on of I ntracel

- Non-specific binding is determned in the presence of 1 p.1bl of the
© - correspondi n non- édfaﬂf::oac ive pr osé%(n(yojigﬁJ Incubatl ons are conducted for- 60
“nin at roorfril1 -Daggges Wi GRatectPIuipny & prldpan qagheterisn.
Spec:_flb c dladmm@thrsuglﬁdmlﬂgsﬁlemtbﬂleslbf%f hﬁ@anaess@}sal%metaamdl ng from
total bindi Ldual. s [ t each |
concentrat i on |tg@§%1 cu‘l ﬁ@@g@ﬁb@é}g&u@g m&s%ﬁﬁa aIf?‘?j‘éWG
‘concent r at ifiparoptic brqllehoscope:mgmdthlemghpredalre esmstisatedavitlothe dsepip@osie
curves §or dGnad id.r or_agoni st
and ant agor?lggéﬁl;ssays @g % 4‘ oﬂé‘ﬂﬁ_[ &fsiéllggﬁg%ﬁégégszﬁ%reagggaé??ﬁgggﬂq
sti mul at i oBTq4ERSS, amﬂvewwqfhcﬁWBEkcmymmlﬂeba@)ogemq nhi bi t| on
EP3 i n hugsiligioskh I
( b NPl bpihRe m(tfﬂglﬁ)acﬁé% ik ﬁ-} aQIlred g/?ﬁlaacs‘fdéztélegéatﬁ%gp and TP in

cl um

HEK 293( ebREFIBIFESIQR-hy fr @Qﬁ%tcefé#ﬁa“&l}W%ﬁmnaééo&q&t@uﬂl%motﬁpf ormed to
- det er ni ne whsstrhehical ROEPTeins dllumaﬂag pRésBurR OB ideiSrefte b%@v@éﬂ@ﬁﬂ@alﬁiréssufeor CAWP
assaysjg ce%lllcp L&l har vest.e e us ded, .in HBSS cont aj nin :

HEPES, p%ﬂr] NEUDAL T O er?‘hﬂ%‘?@’f‘??@iﬁ%ﬁ ﬁst er ase
type IV i nNiabiynerCorpy Northiitige, DrA)m]?Br dmﬁa&as&fﬁhent of plihodasgeesibtahbe EP3 . -,
inhi bltlonaa@saw:ssamé@a%éﬂsasséaeﬂmseléé% Iteatog@% e

Sanmpl es are incubated at 37C reactl I's ter.
cAWP | evel Fleisch, Dyan SpigneasaBlue &¢ll, PA). The signals obBowviandttianspusmaysy, cel | s

~ are charg eﬁre&!u&é‘at%b@cc&@e'df &Fﬁn%séﬂloﬁ&%ﬁg%dgldﬂi{aﬁ] @%ﬁoﬂﬁg f&gﬁelﬁg:gr? azi ne,

har vestssd sus gﬂ‘ﬂl ron, i's
 measuret by ?18?’% eldnked d@ a FDR bk Bigita) comanter (IhgahBawigment t he
, ,d nt rap]e: I uCarp rMempd dﬁéﬂ foraaqmmalmulabbgalﬂhmg}ﬁ tﬁ.ﬁlﬁi;iﬂnioﬁary pressureb _
~dimet hyl su iC onst ant V) il i ncubations.
For agoni s{ I%%g& VVC\’@ Of?f&@g‘%ﬁé CH AWy zﬂgﬁﬁm&r é’gégdgal%‘e%thf tction of
~ligand coneseAfprtbr Grtcamimatione IEC%‘DOIWQJIC@S Valwmet(ﬁ’eghamemnedmpbndp as
-conpar ed tﬂe&pﬂﬁ@@ﬁﬂﬂ% dbainapeand p uﬁﬁ&laﬁfle%lé'ta%@gsrqfﬂrmgmtgﬂon' sts, the

~abi I'i gi/ of a ligand to inhibit an agoni st response rm ned by Schild
anal ys¥% and both KB and sl ope values are calcul ated. ~-31 WO 02/08186 '

. -PCT/ CAQ 1/ 01069 The invention will now be 1llustrated in the followmg non—htmtmg
: - Examples in which, unless otherw1se stated: -
1. All the end products of the fommla I were analyzed by NMR TLC and
‘ elementary analysis or mass Spectroscopy.. ' '
‘25 2. Intermediates were analyzed by NMR and ’I‘LC ._
3. Most compounds were purified by flash chromatography on srlrca gel
recrystallization and/or swrsh (suspensmn ina solvent followed by ﬁltratton of the
solid). . ' ' ' N ,
4. The course of reactions was fo]lowed by thin layer chromatography (TLC) and
30 _reacuon times are given for illustration only. o
' 5. The enantlomenc excess was measured on normal phase HPLC W1th a chu'al
_column ChtralPak AD; 250 X 4.6 mm. ' '

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




" Prevention of PGD2 or allergen induced nasal 'congesti on in allergic shee
Ani mal preparation: Healthy adult sheeps (18-50 kg) are used. TRQe 2005

ani mal s 34§ onedgcted on the basis of a natural positive skin reactron to an

intradermal I njection of Ascaris suw n extract. 5 Measur BaEAB81/06hasal
congestion: The experinment is perforned on conscious aninmals. They are
‘restained in a cart in a prone position with their heads" immobilized Nasal
airway resistance (NAR) is neasured using a nodified mask rhinonetry
~technique. A topical anaesthesia .(2%/l|idocaine) is applied to the nasal

passage fot. Eﬂ@l'ﬂ(&&fxbbfﬁl‘oﬁbﬁtﬂ)a@%tA%Q?Fish&ﬂ@ﬁcmﬁ&e mexi mal end of the
tube is 104 ect é alﬂgng qEJiDChO graph and a ow and E'ressure si gnal
i's recorde% dedeant Ak §- =t%b&nb%ﬁihl Boc.ffimofir. 5998

cal cul ation dﬁ’z [SAR-318asal pr ovocatl on is performed by the administration

| ggnggs??(r)?gre rgc@%3@@?’3?%’%%@%%%?@%%@% &r;?LhEQYEQW enge. 15

Preventi on oM.PREm, Bn: 4l Oeg. gari 1ORE; €6, 438ad460bst ruction in ¢ onpl s nonke
- Ani mal pr epapaib w‘ﬁ“’mifﬁw' eys (4-10 kg) are
used.. These an|tﬁ P sel ect %h@@héx%g@§3%g$§%%%r al. positive skin

reaction to an intradermal injection of Ascaris.suunt extract. Before each
experinment, 20 the nonkey sel ect egxi@fpiag §tudy is fasted overnight with
wat er provided at libitum The next norning, the animal is sedated with
ketam ne (10-15 ng/kg i.m) before being renoved fromits hone cage. It is
pI aced on a heated table (KBC and injegted W h a bolus dose (5-12 ng/ kg
. t+.v.) of propofol. The ani mal=t 9 W|t a cuffed endotracheal tube
‘ (4 6 nm1|.D) and anaesthes@t i g reth LB a continuous 25

i ntravenous i nfusion of propofol ' my/ kg/ h)OHvi tal signs (heart rate,
bl ood pressure, respiratory rate,

| : teppasature) are nonitored
. ‘throughout the experiment. Measurenent § @ al congestion: A neasurement

of thggpanimal respiratory resi sPance ist \ VT &la pneunot achogr aph
connec ed taf) éﬂl}g endotracheal 30 tube to.ensure that it is normal. An
Ecovi si on( 1:

nasal- vol LI% and the mnimal cross-sectional area a ong
“nasal ca |r@Dare conputed within 10 seconds by a | aptop corrput er -
Step 1: 2-Todo-4- (methylsulfonyl)phcnylamme

15 To a vigorously stirred solution of 100 g of 4—(methylsu1fonyl)- :
- phenylamine dissolved in 5.5 L of EtOH at 50°C was added a mixture of 49.3 gof
iodine and 110 g of silver sulfate in 1 L of EiOH. This was repeated after 1 h of -
stirring. After another hour, a mixturé' of 49.3 g of iodine and 43.8 g of silver sulfate
. v - - © in 1 L of EtOH was added and the mutture stirred overni ght The hot solutlon was
o 20 then filtered through Cchte and the solvent stripped. The residue was tnturatcd with 1
' L of EtOH at 50°C for 45 min and cooled to 0°C. The product was filtered and
collected to give 140 g of the title corupound as a brown solid.”
| I NMR (acetone-dg) 8 7.95 (1H, d), 7.54 (1H, dd) 6.79 (1H, d), 6. 19 (2H br s)
| ~ 3.08 (3H, s) MS (+APCI) m/z 298.2 (M+I-I)+
25 ‘ |
' Step 2: (+/—)~Ethy1 2—[7 (methylsulfonyl)—l 2 B—mhydrocyclt)penta[Z 3 b]mdol—3—yl]
acetate : - :

IA(EEFM[@t@ﬂ]@BQ?m)MEWHﬁ@dtkmongestl on. This

t echni que SITIFSNALPON; 3mmmcit§¥egbmm[9 -EjIFJch &fv;nn?ﬁeo f 'T[‘ﬁe' R




- equipped with a custom software (Hood Laboratori es, Mass, U. S.A) Nasal

- challenge 35 is delivered directly to the aninmal's nasal cavit }y2005
vol une) . P82/ 8hges i n nasal -32 WO 02/ 08186 25 January POWEA01101069

PCT/ CA0O1/ 01069 congestion are recorded prior to and for 60-120 ninutes

post-chal I enge. ,If nasal - congestion occurs, it will translate into a

. .reduction in the nasal volume. Pul nonary Mechani cs in Trained Conscious

Squirrel MoRkeys. 5 The test procedure involves placing trained squirrel
nonkeys in chairs i _ DUr es,
g puI ernary @f%qﬁOMh \\EBQ%%%;%H@—EP@&MI&E{%&}S@% célofﬁf[p(? or ded for
~a period o .

%sats??glqngﬂmﬂta'@ﬁbﬁ%ms%ﬁxéﬁ E(Sﬁt rol
val ues fortehla@thogﬁmmé:ﬂ{d £IoRd ofétﬂjrl‘ﬁf'(lzs&&ﬁgrblgg f&(t)l%s‘gér %Eﬁﬁﬁ' ssol ved or

~suspended in a 19 hocel sol ution 400 cps) and

gi ven i n a*WVEFHE l@fmal BU¥ ey Wa&ﬁlt o 13grl QeG aabstitgedfonb & Tienon of

conpo 3 rids, 30‘3:31;&‘\1])1@ W aﬂs&a asdteGoReibH h 28 e ghsSedbdfbieZ20 - ml &Eﬁﬂgﬁt erFnt g
perlosv chal | enge
| Per ot Vo RN Y D LR PR A AL PR RPN AAER 5 0
- Fol | owi ng hdatdd te1g6°C farchh, rthendoelal todada témpeatued)| B q&bﬂaﬂ teo@Riionr as 15 a

percent chapps) ch respirat }éﬁ ra ter |ncI udi ng

~airway  resl stan%gm&)%ooﬁinam Igélfrp TS &% ® for each

test conpdilier euéhe Plyﬁsgzbwalcrsegarﬁted aad therdoidiophase ived emtrac&éli m nut es

Pasel (e, condlowith o0 nalch dopRivERERAL "fhd | gﬁﬂl%“‘%;%mm tgg{%@%?%tmfﬁés
am

basel ! fo
o 60 m ridith e el Rier Sirytrons Naa 30 BlerHo RN Gridt ad concebdeti no . |
~ val ues andrﬁeaﬁ-nds/mmﬁat wasd fart@y @M@emh%hﬁhﬂat By QuatiSeen sggeal cul ate

the overal ere nt inhibition of tor or carl ant| en response by
B f&@@ﬁfﬁ ?/%?IEPD"B‘QS OYVég is used.

_the test cOmMpOUNd EES 'QPHY
(Refer enceﬁ{%éﬁqe&w de¥.64.0.25 (181, br S)PE’@&(&BL a)l:@JSBs{ZHZﬁ) A1MBIBR){ 1984) and

Vﬁﬁﬁéé?’"%&%ﬁ S 7 PRSPPSO 2Pl 198 ) R Sk o |

'sheep Wi t HA a?r{Mﬁ'Ib"ht of 35 kg (range, 18 to 50 kg) .are used. All

ani nal s used rreet t wo crlterl a: ‘a) they have a natural . cut aneous reaction
'to 1:1,00 3 Oﬂ(&[tﬂ utions of Ascaris suumextract (Geer 30

Di agnost i % Filer 207 gﬁ&f@yl)rh%,; tﬁhwosyc‘éwe@tpﬂ;t -Hlisdplohadecatis

- inhal ati omcid

20 - : i
' . , Toasolutton of 104gofthe esterofStep2m SOmLOfTHF atroom_'- o oy
. temperature 40 mL of MeOH followed by 40 mL of 2N NaOH were added. After 1.5 o
h, the reaction mixture was poured into a separatory funnel contatmng EtOAc/ IN | )
HCl. The phases were separated and the acidic phase was extracted twice with -~ -
25 EtOAc. The organic 1ayers were combmed washed with brine, dried over anhydrous
| NapS04 and evaporated to dxyness The crude sohd was swished in EtOAclhexanes
. togive 9.1 g of the title acid as a famt brown sohd ' g -
- 1HNMR (acetone-de) 8 10. 86 (IH br's), 10.25 (lH br s), 7.98 (1H, s) 7 58 (ZH m),
. 3.62(1H, m), 3.04 (3H 8), 2 89-2. 68 (5H, m) 2.21 (1H m) MS (+APCI) m/z 294 0.
- 30 (M)t L
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chal'l enge W|th Ascaris suumw th both an acute bronchoconstriction and a
| at e bronchl al obstruction (WM Abrahamet al., Am Rev. ReS?SJF?I 20048:
839- 44, ﬁ%g)}% 6l\/ls\aSl_Jrerrent of Airway Mechani cs: The unsedate eep are
35 restral 2 cart in the prone position with their KREXEAGLRMEDBI i zed.
After topical =33 25 January 2005 WO 02/08186 PCT/ CA0O1/ 01069 anest hesi a
of the nasal passages with 2% idocai né solution, a balloon catheter is
advanced t hrough one nostril into the |ower esophagus. The aninmals are then
incubated with a cuffed endotracheal tube through the other nostril using a
flexible fSi 4.0.1Qr sti mat ed
wih the espanedeat 2dopaFeARaR BRI PR g R R B R TI#  TCh
i s positiof FelacdiGaRd t hat inspiration produces a negative pressure
deflection with clearly di so@\r\\n/bl e card C oscillations. Lateral
pressure in the trachea is. n?/ﬁ ) si dghol e catheter. (i nner
~dinmension, 2.5 nm advanced ttro - Ppes™Niofed di stal to the tip of the
nasotracheal tube. Transpul nonar '
pressure 10 and pl eural pressure, [is ndasur ed vvlth a differential pressure
transducer (DP45; Validyne Corp , Merthridge, CA). For the neasurenent of

‘pul nonary resi stancep P,ﬁ am gghgzwq Q%%hz rggﬁgono%?_gv;_ ﬁ?‘el i's

neuno ogra ci&nces PA) .

%ﬁgniffﬁim 8u &nYBr]o%ﬁéﬂhyqr%me arbglmdgir%rs' arcticacid (FR8® treplyristincaat
osci | | oscopgs {d\ltyi!ﬁ‘?c R Qtﬁuheﬂ@§%é@9éﬁ d°®iso lyg%hﬁﬁ B hégu?v}gm@ gl “S
¢/

which is | §<q a PDP- 1 flﬂillglt conput er
Maynar d, bl TiHdethar and Zx004nl off1: Rbrir H(Elawg"paﬂdndndleyphpseessur e,

respirator Sepmkdmﬁle@@]héd)ﬂﬁQyé?stﬁ&f@{tﬁtl‘IOFHFIEEEGP h&i’\theéeﬂl'b}féh% #ﬁnclo 15
breaths is usedfg‘_l he determnatlono ,. Thoracic gas votume (Vtg) is .

measur ed | BYES BBE yeasdadine Oﬁgﬁ%bpfﬁwwgﬁ)gmleﬂdtp 100 (), agstig ayid
resi Stche(mﬁ)WaM&@égl&QFgﬁﬁﬁﬁlo&%?@1 e%(! U@?}Q ealglgl ﬂl?ltg{t ted in the

followng non-limtin 1. Al
the end prf@mtaéurgﬂ)eldwelﬁ (ﬁ')mi[lhard:aonenmlmadwzestuﬁydfbi\/RhoMRancﬁooel enentary

anal ysi s ofy] Bpfﬁ I-mefﬁlhrlggﬁ AYr Etégc%geré g&%ﬁn@g gg#eg Fﬁpgf;é?cg@% %Z ed by NVR

and TLC. 3. Mst_conpounds were .puri 'f‘ly on silica
gel , recriiear layeriwashediwith 2008 wmldHOAsy éﬁ@e einbineil nransdhwmwﬁfealdedv\ed by
filtrati orwshNap804 and the solvent was stripped. The resulting brownish powder was '

15  swished w1th 1000 m] of 20% EtOAc/hexanes 52g (81%) of the title compound was
' isolated.
1HNMR (acetone dg) & 10. 38 (1H, br's), 8.00 (1L, d), 7.76 (IH d) 3.66 (IH m)
| 3 13 3H, s) 3. 00—’7 75 (4I-I, m), 2.62 (14, dd) 2.26 (lH, 111) MS (—APC]) m/z 3722
‘ 370 2 M-H)-

?

20 :
| Step 5: (+/-)-Methy1 2~[5—brom0—7—(methylsulfonyl) 1 2 S-mhydrocyclopenta[z 3.
blindol- 3-y1]acetate '

&)

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

pale brown Sohd
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solid). 4. The course of- 'reactions was followed by thin |ayer

chromat ography (TLC) and 30 reaction tinmes are given for iIIu%rJatlorbﬁ)O
only. 5. Wiheé2/eagmti omeri c excess was nmeasured on nornmal phagea W0
chiral colum:. Chiral Pak AD; 250 x 4.6 mm The foll owi ng internedi ates
were prepared agcording to literature 35 procedures or purchased fromthe
foll owi ng vendor: 34 WD 02/08186 25 January 2005 PCT/ CA01/ 01069 1. Ethyl
2- (2- oxocycl opentyl )acetate: Acros / F| sher SC| entlflc 2.

~4-fluoro- 24j njline: Soc. diint. Fr.

1005, 132, get0e-ag A DO s B P10 Bt 7 b B3 ARl 0,

Hudl i cky, 1,13 (4001 3.082. B 4HREN0b 67 dH, L B. C..J. Og. dient.
1983, ' 48, 4453- 448? l\fet h;ﬁlipsul fgnyl a%l\% Qﬁ};@rochl oride: Acros /

'Flsher Scientific. EXAI\/PLEl 0 10 HO- 0- 1 (-i-/-)=-2-{ 5-ACETYL-

4-1(4- CHLOBEBIGERLMNE—Y b5 bbb T khloroph thyl]-7- |
SULFONY.) - to2 TRI HY CRENT @%l 2Bl elfﬂmc O A fidsutignsB- o o 1.
2- 1 odo-4- (n’e ¥€lll'°1°% 9?6)“{)3&% A B°a vigorously stirred solution of
100 g of 4-(methylsul fonyl )Oxphenyl am ne ssolved in 5.5 L of EtOH at 50C

- Wwas addedamxture of 49.3y i _
L of EtOH This was repeated?aft 5 iALi ng. After another hour, a
“mixture of 49.3 g of iodine and ¥ of S|Iver0§'alfate in 1 L of EtCH

N . .
was added and the m xture stirred over i gh he hot solution was .20. then
filtered through Celite and the s@vent ed. The residue was: o
triturated with 1 L of EtOH at 50C for 45 ¥ akd cooled to OC. The s

product was fil teredTand . s
‘ 0 a solution of 3.70 g of the mdole of Step5m30mLofDMF at o

—78°C was added 790 mg of a NaH suspension (60% in oil). The resulting suspensmn
was stirred for 10 min at 0°C, cooled again to -78°C? and treated with 2.36 g of 4-
10 - chlorobenzyl bromlde After 5 min, the temperature was warmed to 0°C and stitred
o 20 min. At thlS time, the reaction mixture was quenched by the addition of 1 mL of
AcOH and this mixture was poured into a separatory funnel contammg IN
" HCI/EtOAc. The layers were separated and the organic layer was washed w1th brine,’
- dried over anhydrous Na2S04 and concentrated. - The crude material was further
15 purified by flash chromatoaraphy elutmo W1th 10% EtOAc in toluene and sw1shed in
- EtOAc/hexanes to yield 4.33 g of the title compound as a white solid. o '
- IHNMR (acetone—dﬁ) 8 8.03 (1H, d), 7.74 (1H, d) 7.34 (24, d), 6. 95 (2H d) 5. 97
(1H, d), 5.86 (1H, d), 3.66 (IH m), 3. 57 GH, s), 3.14 (3H 8), 2. 99 (IH m), 2 95—2 75 :
| (2H m) 2.67 (1H, dd), 2.45 (IH dd) 2 28 (lH m).

10 g of silver sulfate in |

- N

20 | o
_ Step 7 (+/ )- Methyl 2-{5- acety1-4-[(4«chloropheny1)methyl]~7—(methylsu1fonyl)—

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

‘Toa soluuon of 3. 0 g of the bromomdole of Step 6in 15 mL of DMF

25 was added 3.97 mL of 1-ethoxyviny! tributyltin. The resulting mixture was degassed
- by bubbhng N2 through the solution for several minutes. In a separate flask was
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collected to give 140 g of the title conpound as a brown solid. 1H NMWR
(acetone-d6) S 7.95 (1H, d), 7.54 (1H, dd), 6.79 (1H, d), 6.19 ﬁ%ﬁxuaﬁfzo%k

- 3.08 (3Hwhdzosi1ddd (+APCl) mz 298.2 (MrH) + 25 St ep 2: (+/ é E E (l)10
-2-[7-(met hyl sul fonyl)-4,2,3-tri hydrocyel opent a[ 2, 3-b] i ndo FEHL i/ Setate H
-35 WO 02/ 08186, PCT/ CA01/ 41069 2005 To a sol ution of 150 g of

2-i odo- 4- (rrethylsulfonyl)phenyl anmine and 4.8 g of PTSAin 30 nl of DW
degassed and kept under a N2 atnosphere;, 1.35 g of tetraethoxysilane and

- 129 g of ethyl 2-(2-oxocyclopentyl)acetate were added successively. The
final m'xtmla@dvmmgaitw(ﬂm)g,momg)ﬁmmmmgwdhmnﬁckwm,dthé 30n  of
DVF was addxgj§ and t he so&gl on. vva@] ssed before 270 of Hunig's base .
fol | oned bY™39% V'S SPHipye gy ga&,@pg,mhml@cgcbqnm thén was

heat ted to Itggﬁnfftask ﬁndlhezitdstbm 9000 IfeB( Wi Oﬂﬁtﬁﬂrﬂi}ﬁﬁ ﬂiérreacluBtﬁ t61d851aH gged g
reaction, acef a added and -
the m xturrg vvagl%?lgfutr NBE%IH ggﬂﬁ%ql}q{‘ ‘P‘%ﬂg‘gﬁ? sfg‘ﬁgetaﬁ‘?ed and the
aci di ¢ Sphadlewgddo @mmml;ﬂw a@lysisiindicated theZJﬁﬁSuumfn dfshpviapytthaceaidase. The
organi c | appre dt\f% r iLed over anhydrous

asor, 11 ?ﬁ?@ WA gl 3 by 3{@% h SopFSby PSRN O o
“further pd™¥ 94@H116H%‘i386? %F‘iﬁ plting matemalygmoiugheaac i n hexanes

t d | de) -
to proy i : Ieplt_llﬁﬁgd sz ﬂ&lﬂﬁcﬁrbﬁllaﬁiﬁpﬂ?g]:ﬁQE DG h&é%&héﬁ tb%ﬂcl@ Md%?cf%"“e )

gs_{zet asg \%}gtezsogg , ;4 14 ,
ﬁ?ms ﬁﬂl‘@&(@D@ 19819 8&&[&)?754H(1H s), 72161(31{( %1;165?(2}; d§25h§53 HHt)'l v o
el o SR D A oy 3 G DY SO P IR BB bl ey | 5
THE at rod, 2BhI&: ddu282 @H, m), bﬂzmﬂﬂ)fol | oned by 40 nL of 2N NaOH were

. added. After 1.5 h, the reaction mxture was poured into a separatory

- funnel con tal ni ng Et OAc/ IN HCl.. The phases were separated and the acidic
phase was é‘%‘&g dtbkd- {ﬁvﬁ\%%yl-‘%/r[(ﬂwhﬁsoﬂtmﬁmemﬁﬂ-bfigathylsulf@»é)-]s,.?v%r e conbl ned,

- washedswi hm;tamm},op&itamb BMRdoI BNy AHeB Scid

The title compound was prepared from 2. 08 g of the ester of Step 7
accordmg to procedure of Step 3, to y1e1d 1.99 g of a brown solid.
1HNMR (acetone—dﬁ) 5 10.76 (1H, br s), 8.19 (1H, d) 7.87 (lH d), 7.27 (2H d),
6.73 (2H, d), 5.48 (2H s) 3.79 (1H, m), 3.12 (3H §), 3. 03 (1H, m) 3 00-2 70 GH,
20 m), 2.55 (1H, dd), 2.38 (14, m), 2.19 34, 5). . S
~ 13CcNMR (acetone-dg) & 204.4, 177.3, 158.0, 142.5, 141 3, 137 5 136 6, 133 6,
_1333 132.3, 131.6, 126.6, 125.5, 1245 548 489,432, 405 403 33.1, 27.5.
MS (+APCI) m/z 460.5, 458.3 (M+H)*+. '

25 ' EXAMPIE2
' (+)~2—{5-ACETYL—4—[(4—CI—]LOROPHENYL)ME‘IHYL}—7 (MIETHYL
SULFONYL)-1,2,3- TR]HYDROCYCLOPENTA[Z 3-B]INDOL~3 YL}ACETIC
ACID [(+)-isomer of compound of Example 1} '
' 150 to 200 mg of (+/-)-2-{5- acety1-4-[(4-chloropheny1)mcthyl]—7—
30 R (methylsulfonyl)-l 2 3-tnhydrocyclopenta[2 3-b}1ndol 3- yl}aceuc acid {example 1,
 step 8) dmsolved in 10 mL of hot EtOH was resolved using normal phase preparatwe
_ Vcl'ural HPLC [ChiralPak AD column: 50 x 5 ¢, 20 u, mobile phase: hexane/2-
propanol/aceuc acid (70 30 0. 4) flow: 70-75 mL/mm, pressure 280-300 PSI UV,
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Na2SO4 and evaporated to dryness. The crude solid was swi shed in

Et OAc/ hexanes to give 9.1 g of the title acid as a faint browrb olid %ﬂéy
NVR (aceﬁﬁl@/ﬂf@% 810.86 (1H, br s), 10.25 (1H, br s), 7. 9$C(FMA01,$ (369”7Y
(2H, m, 3.62 (1H, m, 3.04. (3H, s), 2.89-2.68(5H, mM, 2.21 (1H, M. M
(+APCI) m/z 294.0 30 (MtH)+ -36 25 January 2005 WO 02/ 08186

PCT/ CA0O1/ 01069 Step 4:

(+/-)-2-[5-Brono-7-(net hyl sul fonyl)-1, 2, 3- trlhydrocyclopenta[Z 3-b] indol -

Y et o R AT S SR Bl L .”c°f

aci d (50. SC@PQWdDWSIQhUﬂR aathe le@polay en@ftidmertihich 8% eti on was war rred to OC

for 15 m nean ar HE/ et her and. 2500 .
m of 1:1 pri gg%ggrét%ﬁo\%rﬂee a%i% éﬁ?ﬂqﬁe %%ZR -C&gmgr é?%ﬁﬁlétew ‘aqueous | ayer
washed wi t#Fxane/2poppanolasetisheid @&:258hblned or ganic | ayers were dried with

. Na2S04.5 Thanalr Galod CopQask @S CY (5 60106; HOF.8288E8 06; 8.@.97. IokhAdc5) was

added foll 0 di_tion.of 2|nc(7029) (rralntalnlngthe :
_ terrperaturéd,\“gtg}gvf}%‘v?‘ﬁT %ﬁ& r:’e?é’ctlon m xture was stirred for 1 hour at RT.
3000 m of IN HC and. 1250 ni* of EtOAc were added, the phases separated

"and the aqueous |ayer washed wthﬁ}%&%%gt QAc: The conbi ned organic
| ayers were dried w.th Na2SO4 and nt was stripped. The resultl ng

br owni sh Wﬁ-%ETméﬁwmam)mmp%mmm

81% 1of theat | 610.38 (IH,
E)r s/% 1@8 O%E(SlH R@%@??Pﬁﬁgﬁ[ﬁg %@ﬁ?’?ﬂl’@m&@f# %&&Dﬁ%"ls%m%o 2( 75

~ (4H, zn), Ofcelzlpe& offxample 14 (1H, i). MS (-APCl) mz 372.2, 370.2 (MH)
20 Step -5: (+/-)- MEUIW.O 200 mg of (+/-)- - 5 acet}&l hlorophe: X
2-[5- br ot 4-shlorophenymetydlL 7. 1 o
rootate BT &?ﬁ%&%ﬁm@g@m BB R @ﬁafaﬁ%efal 4l
sol ution olepZD dE<BN2d iA10 g4l aemmo}mast feoolsz@dl ¥ERYrinal piRe btéphﬁn%ét er vas- .

obt ai ned %Hﬁ‘gltﬁf’ﬁ&' [&Tﬁu%]ﬁafc Vo) cgl%mn g{) xvgjc id 1 mobje phase hexane/2-
- propanol/acetic acid (70:30:0.4); flow: 70-75 mIJmm pressure 280-300 PST, U. V.
265 nm]}. Retention times of the two enantlomers were 38 min and 58 mm The title |
compound was obtain as the more polar enantiomer with 96.7% ee. Th1s enantlomer
© was reCIystthzed with 80% 2-propanol/hexanes to increase the ee.

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

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

25 L EXAMPLESA

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

cycIopenta[Z 3—b]1ndol~ -ylacetic acid
; A suspension of 300 mg of (+/—) 2—[5~bromo 7 (methylsu]fonyl) 1 2, 3-
o '.30 - ,tuhydrocyclopenta[2 3-b]1ndol -3-ylJacetic acid (example 1, step 4) and 138 mg of |
' R)-(+)-1- (naphthyl)ethylamme in 15 mal of 2~propanol and 5 mi of acetone was
_ dmsolved by heating to reﬂux The solvents were then removed under reduced
‘pressure and the residuc was recrystallized in a 1:1 mixture of 2-propanol/acetone (7 -
‘mi). After filtration, the whité solid salt obtained was suspended in 5 ml methanol
35 -~ and treated with 3N HC} until pH 1. The precipitate was f11tered and air dned to y161d
o , 40 - _




25 January 2005 WD 02/08186 PCT/ CA01/01069 1H NMR (acetone-d6) S 10.41
(1H, br s), 8.00 (111, d), 7.76 (1H d), 3.68 (4H m,. 3 13 qgﬁ)l 200
300275"64)'2‘}08@} 2.62 (1H, dd), 2.23 (IH, m)., Step 6: I) 3/ {S
5~ br omo- 4- | (4- ¢hl or ophenyl ) met hyl ) - 7- (et hyl sul f onyl ) - fC ICAD /01069
,2,3-trihydrocyc¢l openta[2,3 -b]Jindol-3-yl } acetate ors 0 To a solution of
-'3. 70 g of the indole of Step 5in. 30 nL of DWF at -78C'was added 790 ny
of a NaH suspension (60%in oil). The resulting suspension was stirred for

10 nin at 0C, cool ed again to --78C? and treated with-2.36 g of 4 10.

tirred  2hpina At et ey eLeaTn e ukAon ‘*’&@ﬁ%m%ﬁ the
addi tion ogndi%a FBP%M%OWW?W%P?%@%HF aeldi(h:g5 8- DepHitat ory

funnel contifl¢ AeMpounk wasEbldt @he ridTe pblay enmiioRice walRITAVAEE ATRIE $rédeGurer gani ¢

| ayer was Wgﬁgatwwqoﬂ?@h@lﬁaovgré&gogﬁ %@&I@égr ous Na2SO4 and concentrat ed.

The crude .materi al was puri 2$9-ash chromat ogr aphy el uting
Wi th 10% BRSO Vo RetsmiiammermiS.2 wiis fckiralRak Emmmhnxmmtﬁonm dkghnd/233 g of |

the title pmpmmlhdet&Sac&Im_‘]lZSﬂ)S)q*' E@] ZIlIiJNM?o( (lH g 360?1” gg

7.-74(1H,ﬂ), 7.34 (ﬁp 6.95 (2H, . d
3.66 (1H ). 3.57 ( Pf@yedugeﬁ%cxl [in aﬂwleghs@qpmﬁ-&wasmmedaxsm(m m,
2.67 (1H, itidpbow 45 efditlon@elinstedd 3Bt Hibentle to2RoiHe thyl
2 {5 acet yg da%‘o“[él chI or ophenyl )net hyl]-7- (erreot%ﬁ?/ sua%eocr?#gdunb of® :

, 3- trlhy yCl opental 2, 3-b]indol-3-y1 } acetate or/ / o To a solution
of 3 d0y of the bronpindole of Step 6 in 15 nL of DMF: 25 was added 3.97 nL

of 1-ethoxyvinyl tributyltin. The Eﬁl}\/ed) mxture was degassed . by
bubbling N2 through the solution fof”s al minutes. In a separate flask
was -38 25 .January 2005 WO 02/08186 PCT/ CA01/ 01069 pl aced 538 ng of
Pd2(dba) 3, 720 nmy of Ph3As @Lo/]g with 9 Q.. of DMF and this .m xture was
.sonicated for I mn. The cat aS S : as -fhen introduced into the

"OH '\\Q‘CI | S
(+)-9 {4-[(4- C}H,OROPPIENYL)BJETHYL] 5- (HEROXYETH'YL)J -(METHYL-

15 SULFONYL)-12 3-TR]HYDROCYCLOPENTA[2 3—B]INDOL—3-YL}ACETIC
 ACID (DIASTEREOMER A) .

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

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

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

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

© was punﬁed by chlral HPLC as follows:

30  Step 2. Chiral puriﬁcation
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reaction flask and heated to 90C for 30 min. After allowing the reaction to -

- cool to roomtenperature, 4 nL of a INHC solution was added +Qq,t 2005
‘reacti on WO 8EB18Nd 5 all.owed to stir until TLC analysis i malrmoerg LE@

- ‘consunption of the vinyl ether adduct. The reaction mxture was diluted

“with water, extracted with isopropyl acetate, dried over anhydrous Na2SO4

~ and concentrated. The resulting material was further purified by flash

chromat ography eluting with 20% acetone in toluene to provide 2.7 g of the

). 7,16 (211 d) -6, S (SO of BeOYR SRR or el apolyodhatozal 1y

3. 65 (3H, @‘;hotEtQH \(l&]m:;'olse)d 1n310%a]2p18’@e pﬁ@ar,anvmahuaz}mq [MiralRAAD2. 50 ( 1H,

dd), 2.32
BRSNS {5&}?“ Oﬁg ot 20 mblie ST nbrar PP GO0 2 5. 1s
tnhydrocyeﬂ@‘ﬁe Elémy},umumszw jBa BSI, 245 Timd. Reténgion timpsiedithenas
preparen fﬂm&st&%oﬁoﬁérstvv&es%ﬁﬁ aga 5PBR. ?rh?agg?g%&%g@%mgﬁ%g?% of Step -

3, tovyi eI br own,sol | H br

s), 8.19 (¥ islpos?ﬁ)fgaﬁefws?@ﬂwwl)”?%ﬂe(2H d), 6.73 (2H, d), 5: 48 (2H, s),

. 3.79 (1H, 6B 9932 $389%; ReterBioh Bintdl= 6.0 min [(hidlPaR 419 cbBikn: 226 x 4

A B s N A o T
125. 5, 124. 51 NbAR daceigedle) £3.95 (140 B, 7.99 (L, 83732 CRA)H6.90 (BLAAPEE) Mz
?gooi&ggﬁwt@?ﬁﬁEW@EQ@%%@HZW’W?I%@Z%&,GH m), 2.83 (21,
'YDROCYCL@EM@ Hadg), PROGLE. )} ACECHE mA@MZS @E:).i somer of conpound of

~ Exanpl e 1]13mmqae@&m@5)cﬁm+3 1522, {51.2cE%4, -143Bgﬂ3§@|mqphgwl)rret hyl ] - 77
230 (net hyI 32 ly tri ha}/drg é,d o ent al i ndol 3-yl}lacetic acid
(exanpl e 1 % 8 2]cﬂ slééigvéél ProAD 305.90.0aéP- 1E3@h w2 M5 dBved using -

nor mal ph&ﬂﬂ(pﬂﬂp]&mﬁt%gs 460.5 al-HRL.C [Chiral Pak AD colum: 50 x 5 cm 20

n/n 2“’2?%2%&?%%&%8%49@@595 e b 1 S T A0 D) sy 38975’00‘5'? |
7265 nnj. FRSAME, 6122 Ng@96oS, 1.h¢ Mip. 224t omers were 38 min and 58 min. The

~title conpound was obtain as the | ess polar enantiomer with 98% ee. ee .=
98% Retention tlrre = 12. 1 mn [ Chi ral Pak AD col um: 250 x 4.6 mm
3 EXAMPLES

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

. \wo"’:
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" Anal. Calcd for C23H22CI NOBS: C, 60. 06;

- pH 1.1

hexane/ 2-propanol l acetic acid (75:25:0.1)]. Anal. Calcd for 023H22C:i NQSS
C, 60.06; H 4.82; N 3.05; S, 6.97.° Found: C, 60.24; H 4.55 'ﬁé’
TH

S, 7.20. 3 (-)-2-{ 5-ACETYL-4-[ (4- CHLOROPBENYL)

YLSULFO\&@W 0 1,2, 3- TRI | | YDROCYCLOPENTA[ 2, 3- B] | NDO N%%k%‘%’c‘féﬁ(’gc ACI D
[(-)-1somer of" corrpound of Exanple 1] 150 to 200 g of (+/-)-2-{
5-acetyl -4-[(4- chl orophenyl ) et hyl ] -7 _
(methyl sul fonyl)-1, 2, 3-tri hydrocycl opental 2, 3-b]i ndol -3-yl }acetic aci d

(exanple 1, step 8) dissolved in 10 nmL of hot EtOH was resol ved in nornal
phase preparative .15 chiral HPLC EXAMBLE#k AD colum: 50 x 5 cm 20 [t;

.obi | e phase: hexane/ 2 prqganpl/acetl acid (70:30:0.4); flow 70-75

Ll m n; pressure: 280- 300 PSFS. U M @ n] . QRetention tines of the two
enantionme'rs were 38 mn ancb’58 ' conpound was obtain as the
more polar enantiomer with 96. 7% nt roypgr was recrystallized .
with 80% 2- propanol | hexanes to ingf 20 ee = 96.7% Retention
time = 15.3 mn [Chiral Pak AD col gm: '
hexane/ 2- pr opanol | acetic acid (75:25:0. 1)]

o = -10.9 (c 0.45, MOH).

: %52; N, 3.05;.5, 6.97. Found: _

- C, 59 96; H 4.81; N, 3.01; S, 7.22. M&I 2109. 5C 25 EXAI\/PLE3AAlternatlve
- met hod f o+t }2-{4H(EHDICHICOR OPHEDIIOMIET M/[ngql[ptl on of

Cyel opent a@%}’.ﬁﬂ%%Wﬁéﬁé%x%&é%@&%%MQL&%cmf |
(+-)- i[&@%m?(rrethylsulfonyl) 1,2,3- . | :
158 g of (R e (- aﬁ”%n Wﬁ*%ﬁ"% ol w‘é%fn@%éﬁ*.eﬁde%%ﬁb%d(%ﬁ%ﬁ BBasBb B 5 oo
acet one wéé m-’l'ﬁgleﬁldlsﬂﬁmlﬂkl 2Ihtihgeracyolopenie2S-bhen rermoved
R 2‘3“@?“3‘y‘”’a?i‘;‘ﬁ*§r@mﬂﬂ°‘1“§“’ﬁ Spadi wBs: DRt RhAR tbfiappdicl 1T X1 V1€
~ obtai ned &Q S lﬁ’@ﬂ’d"eth f tes: Ofih E%ICWQ%PGPH‘E 8552 yhifesplid XY BPEHYBN HCL. unti |
apetpre-Aako BidSt(éHed), 4178 (aHrd);lrws@c(lrbdyﬂeMonmad)vmzﬁz 25
‘Ja””ary 29ﬁ§> PSP S 58OURE°I 73 (1|, m), 3.55 3K ), 3. 15(3H,5),301 (H,
- m), 2.95-2.75 (2H, m), 2.68 (1H, dd), 2.49 (1H, dd), 2.30 (1H, m).
The title compound was prepared from 50 mg of the above mcthyl
ester accordmg to the pmcedure described in example 1,step 3, to yleld 34 mgofa -
Y5 white solid (>95% purity). '
' 1H NMR (acetone-dg) § 10.73 (1H, br s) 8.05 (1H, d) 7.73 (IH d), 757 (lH, d)
7.23 (1H, dd), 6.28 (1H, d), 5.91 (2H, s), 3.71 (1H, m), 3.15 (3H, s), 3 02 (11, m)
- 2.95-2.75 (2H, m), 2.68 (1H dd); 2.47 (1H, dd), 2.34 (1H, m) MS (-APCI) miz.
532.3,530.1, 5279(1\/1~ -
20

(#)-2- {4—[(4~CHLOROPI—DENYL)METHYL]~7—(1\/IETHYISULFONYL) 5- V]NYI.
1,2 3-TR]HY'DROCYCLOPENTA[ ,3-B]INDOL-3-YL}ACETIC ACID
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78 mg of the title enantiomer. Retention tinmes of the two enantioners .were
6.5 mn and 8.2 mn [Chiral Pak AD col um, hexane/2-propanol.| acgtyhg..R03085
(75:25:0.99)02/0838¢ title conpound was obtain as the nore paiTaCA@MRARDI ONEr
with 90% ee. This procedure was repeated to obtain the aove conpound with
a 99%ee. 5 ee, = 99% Retention time = 8.2 mn [Chiral Pak AD colum: 250 x
4.6 mm hexane/ 2- propanol /acetic acid (75:25:0.2)]; [a]D21 = +11.0 (c 0.5,
McOH). B. The procedure described in Exanple 1, steps 5-8 was followed

usi g e, above () enaRileasEtd AaLABL: Rlehigid RIHRS 515 L PlMkE 4.1

(+)-2-{4-[ (¥ @Eﬁ%mwmmmpﬂelkmmmrfm}ﬂ 2:3- BT EpeCyCl dfenta-

SULFONYL) - 1122, Brirkil i ERENTIAN 2 537 e% él'#epf?ﬂ ELXH{%%—Ebﬁghﬁ%Re 94

(Dl ASTEREOVER fb%‘@ Retd ction of pl-aced 350
mg of (.)-2°%8 @Elf‘sﬁl’lﬁstﬁgf tgﬁp He gompound as a yellow sohd This material was

.phenyl) fret hgsbdwﬂhbmtﬂilhhé@mﬁﬁ@mﬁ;ﬂmlh@n&@f hydrocycl openta[ 2, 3- b] i ndol - 3- yl =

}acetic acid (exanpl Om of MeOH To this
stirred solution was ﬁf&ﬁ@cf 8¢ P{eaﬂre:%fg%niwg efdhyrhyemrdhy! i n 10- 15
nin i nterv&ST apcording tethe ponsdurp teseribed iketaniste VA ®eHidky 155 ysis.

- At this ti @81&1@%6113 g\?&ry yture was poured into.a separatory funnel

contai ningq eous NH40 .25 sol ution/ 10 nL. of a I N HCO
sol uti on anm Fﬁfet(?fm 6§ fér%g@\% 8).sleputidl, el 735 2Hhd). Aol ous
over anhydr P?’iﬁ concentrate S
purified: C[H a4 Y01 ¥ GilS m), 3654 By, 2.5¢2i 352 pm)i MS at i | on -41 .-
WD 02/ oswé*@%cbmaﬁéﬁ 020650 (MENE)®1/ 01069 150 to 200 my of the previous ./
m xture of al cohols dissolved in 10 nmL of hot" Et OH was resol ved in normal
phase preparatlve chiral HPLC [Chiral Pak AD colum: 50 x 5 cm 20 ; nobile
phase: hexane/ 2- propanol | aceti c aciEKABPIFOZ0. 4) ; flow 70-75 ni/nin;
pressure 280-300 PSI; Re-entlon times of the, -

“layer @s emm&gt@g Cgﬂfu)Esﬂﬁﬁth)es69@@1'@‘15%63?1{11@@5'3?3(%5@“’% dried

15 ‘ : : Lo ‘
(+/-)-2—{4 [(4—CHLOROPHBNYL)METHYL]—5 CYCLOPROPYL’]—(ME’I‘HYL
SULFONYL)-1,2,3- ‘IRIHYDROCYCLOPENTA[Z 3 B]INDOL—3 YL}ACETIC
AC]D o : - -
_ To a round bottom flask contaJmng 27. 6 mg of the methyl 2~{4 [(4—
20 - chlorophenyl)methyl}- -(methylsulfonyl) -5-vinyl-1,2 B—mhydrocyclopenta[z 3-b]- ‘ }
- indol-3-yl }acetate (preapred in example 7) and 2 mL of THF cooled to 0°C was added |

o ~ several mg of Pd(OAc)z and 4mL of an etheral solution of CH2N? and allowed to stir. |

at this temperature Additional poruons of Pd(OAc)2 and CH2N2 were added to the

reaction mixture until 1H NMR| analys1s of an aliquot of the reaction mixture revealed
25 . the absence of vinylic hydtogens. The reactlon mixture was filtered through a pad of
silica gel and concentrated to furnish the methyl ester of the title compound. =
IH NMR (acetone-dg) & 8. 00 (1H, 5}, 7.34 (3H m), 6.92 (2H, d), 6.04 (1H, d), 5.93
C (1M, d) 3.54 (4H, m), 3.05 (3H, s) 2.96 (14, m), 2.81 (2H, m), 2. 65 (IH dd), 2. 43 B
-oan dd), 2.25 (14 m), 2.06 (1H, m), 0.95-0. 70 (4I—I m) MS (+APCI) m/z 495 8,
30 4938 (M+Nay+.-
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5 two di astereoi soners were 33 min and 51 mn. The title conpound was
obtain as the | ess pol ar diastereoi sonmer with > 99% de. ee = 39%uatle2005

99% Ret ey é2aR186 e = 6.0 nmin [Chiral Pak AD col utm: 250 »
‘hexanel 2- propanol /acetic acid (75:25:0.2)],; [cc]D21= +7. é‘)@éﬁom‘)ﬁca—b
1H NMR (‘acetone-d6) 8 7.95-(1H, d), 7.83 (1H, d), 7.32(21-L d), 6.90 (2H,
d), 5.92 10 (1H, d), 5.65 (1H, d), 5.19 (1H q), 3.60 (1H, m, 3.07 (3H -
s), 199 (1H, m, 2.83 (2H, n), 2.65 (1H, dd), 2.39 (1H m, 2.31 (1H m, .
+1.45 (311, d). 13CNMR (acetone-d6) 8 173.3, 152.0;- 141.1, 139.4, 133.3,
- 133.2, 132.6, 129.7,Thelilié.cdmpdded was fizparéd fibhB4Bme Tt theBabobd nfethyd0. 3, 45. 0,
39.1, 36. Rstedbclrdind . A 1) nfz 462, 460 M -. 15
Anal . Calcd for g@%ﬁﬁ%ﬁ%urﬁyggéb%% %lim%ﬁezksgeﬂ%g’ W§1d53§( mgpg)&‘. Found:
C 59.47&:&%‘%@; N, 2.96; S, 7.14. Mp. 212.4C. EXAMPLE 5 : :
2-{4-[ (4- tdEdishe WEYETYD.67 BHI Y BRPOMECT, X1, )7:35 6N EiHb &8y ),
SULFONYL) 61%’%1% IRI HYDROCYCLCPEI\FI‘A[ 2, 3- Bﬁ NDCJ: 3- YﬁﬁACé‘TI-C EACI L))’
" (DI ASTERE ) DrR@4fdHef), 31581{# Brintsip (F.4), 2920 Hi nf)1 863 (3H20, ny, ee =
©99%  di sQ@4VEH, dd), 260:0.290H) &), EOOH MaS) r1eGRb 78 941 Nm %@@-A@*@z
“prepar ati'ug;;ghﬁgémﬂl-_ﬁkg £ Chiral Pak AD. %ol um Sg4x’ 5ycm 0 ﬁg%l e
phase: hexanel 2 25 prop Plo'l [acetic acid (80:20:0.4); flow 70-75 nm/mn;
pressure: 280-300 PSI; U V.: 245 nn]. Retention tinmes of the two. | o
di astereoi soners were 33 nmn and W‘;@e' title conpound was obtain as
the nore pol ar di astereoi sonmer, wi th > ode. m, 2.65 (1H,-d), 2.45-2.25 -
(2H,-m), 1.45 (3H d). M5 PO nfz 4f §,46(15 (Mee = 99% de > 95%
Retention time = 7.9 m n [ CyrakPak, Ak um:p 250 x 4.6 nmm hexane/ 2
propanol | acetic acid (75:.25@0. RN l_e{tone-dG) S 7.95 (1H, d),
7.83 (111, d), 7.32 (21-L d), VI (1H, d), 5.57 (1H d),
5.20 (1H, q), 3.59 (14 ni), 3. & (1H,. m, 2.82 (2H, M. 25
January 2005 WO 02/08186 PCT/ LE06 (+/-)-2-{ 4-
[ (2,-4-Dl CHLOROPHENYL) METHYL] - S cr
“SULFAWL) - 1, 2, 3- TR HYDROCYCLOPENTA] 2, 3- B] | NDOL- 3- YL}ACE' | fC ACI D
L (+/—)-2—{4»-[(4—CHLOROPHEN§1)METHYL]-7-MTHYISUIFONYL)-5-(2_
TH]ENYL)-l,2,3—TR]HYDROCYCLOPEN_TA[2,3—B]INDOL~3—YL}ACETIC ACID
: ~ Using the method described in example 1, step 7, 500 mg of niethyl 2-
| { 5-bromo-4—[(4-chloropheny1)methyl]—7_—(meth_ylsulfonyl)-1,2,3—ttihydrocyclope_nta-
15 [2,3-blindol-3-yl}acetate (example 1, step 6) and 600 uL of 2-thiophenyl tributyltin
gave 480 mg of the methyl ester of the title compound as a faint yellow oil.' This

- ateria]l was used without further purification in-the next step. -
| - 1H NMR (CDClI3} 6 8.09 (1H, 5), 7.52 (1H, s), 7.28 (1H, d), 7.07 (2H, d), 6.91 (1H,
‘4'5 . - m), 6.71 (1H, m), 6.35 (2H, d), 5.03 (1H, d), 4.96 (1H, d), 3.61 (3H,- 8), 349 (1H, m),
| 207 3.07 (3H,'s), 3.05-2.70 (3H, m), 2.51 (1H, dd), 2.39 (1H, dd), 2.25 (1H, m).' "
-~ Thetifle compound was prepared from 480 mg of the above methjl
- ester according to the procedure described in example 1, step 3, to yield 450 mg of a
- white foam. _ : |
TH NMR of the sodium salt (dmso-dg) 8 8.00 (1H, d), 7.59 (1H; dd), 731(1H,d),
25 - 7.18(2H, d), 7.04 (1, dd), 6.94 (1H, m), 6.37 (2H, d), 5.26 (1H, d), 5.‘04 (1H, d),
- 342 (1H, m), 3.20 (3H, s), 2.88 (1H, m), 2.78 (1H, m), 2.62 (1H, m), 2.25-2.05 (2H,
m), 1.92 (IH?'dd)._ MS (-APCI) m/z 500.3, 498.2 (M-H)-.
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- (111, dd) 2.47 (.111, dd), 2.34

C(2H, .
", 312
(+APCl ) ntmd ﬂﬁ@r@duoﬂﬁrhs &&MMMEt@KAWhEo&a&ﬁ; layer was washed with water,

Fol | owi ng the coupl ing procedure described in exarrpl e 1, step 6, using 104 -
ng of meth %tS br ono- 7- (nmet hyl sul fonyl )-1,2, 3-tri hydrocycl opshalads ok -

i ndol - % e (exanple 1, step 5) and 50 pL of 2, 4-diPEANGa0EN2YI
chlori de gave b0 ng of the methyl ester of the title conpound as a white
solid (>95% purity). 10 111 NVR (acetone-d6) S 8.05 (111, d), 7.73 (111,
d), 7.58 (111, d), 7.24 (IH, dd), 6.28 (111, d), 5.91 (I'H, d), 5.85 (111,
d, 3.73 (111, m, 3.55 (311, s), 3.15 (311, s), 3.01 (111, m, 2.95-2.75
(211, m, 2.68 (111, dd), 2.49 (| HexddprB1380 (111, m. The title conpound
was prepared from 50 ng of th above net yI ester according to the
procedure. descri bed in exar step 3 toyield 34 ng of a 15, . white
solid (>95% purity). 111 N acetone S 10.43 (111, br s), 8. 05 (111,
dy, 7.73 (1H, d), 7.57 (111, /) , , 6.28 ('111 d), 5.91 (92K
s), 3.71 (111, m, 3.15 (3110 s) A 2.95-2.75 (211, . n), 2.68
I\/IS( AP@H ntz 532 3, 530.1, 527.9 -

(MH)-. 20 (+-)-2-{
4- [ (4- CHLOROPHENYL) METHYL] - 7- (1VI ETHYLS _S VENN
1,2, 3- TRU NROCYCLCPENTA[Z 3- B] | NDOL- 3- YL} A K D -43 WO 02/ 08186 25

: Januar 200 i t he net hod described in exanmple 1, ste
7o 12ymﬂ Pyt W&?ﬂ&m& St RONYL ) {4 G OROPHENYT ) P

5- br omo- 4-NIETHAAL] dir ABTRRIAYIROTHJLGPENE ATy BBIKpOY | 3 -vir, padeTic Ryghocycl ope
nta- [2,3-b]indol-3-yl }acetate (exanple 1, step 6) and 128 L of vinyl - .

tributyltin gave 94 ng of the nethyl ester of the title conpound as a

yel | ow solStep. 1:Ted- Mammenﬂbsum:iyﬁmmmmhhout furt her purification in the'?

ggi(tersgggoré'he%;g t 0gappr ocegpure dgscgﬁg?@ %BEEOPM‘%@F’@ 0% ft%orrgut 2?/11

16.5 mg of 1of dgsethylsulfate 5od Hort miyof Nateﬂrﬂwemmﬁemaﬂﬂﬁr)aneﬂs@ 68 (1H,

¥, 3 64. (1H,
reH%o‘vecg ipder p}mq:ﬁaqugc 4SEwpspdedy ﬁ/g ,

br s), 7. Qﬁlt(?va ﬁée% gssoﬁﬂfeﬁ%dof3ﬁ5 ’HHQ ];%10%.20; % dd), 6.99 .
"ﬁ

CfO

brine and dried over anhydrous Na2SO04. The organic phase was concentrated to

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

Step 2: [(4—Am1no-3-1odopheny1)su1f0nyl]dlmethylamme .
Using the method described in example 1, step 1, starting with 6.1gof |

| ' [(4-am1nophenyl)su1fonyl]chmethylamme, 4 2 g of the title c0mpound was obtamed as - E }
20  abrown solid. AR

- IHNMR (CDCl3) 8 8.01 (11—1, d) 7.51 (1H, dd) 6.75 (lH d) 4 58 (2H br s), 2. 66 N
. (GPL 5).

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

OEt




- silica gel and.

(+1-)-2- { 4- [(4- CHLOROPHENYL) METHYL] - S- CYCLOPROPYI's7- ( METHYL S ,
ULFONYL) - 1, 2, 3- TRI HYDROCYCLOPENTA([ 2, 3- B] INDOL- 3- YL} ACETI C  ACI DsTranaéw200d
bott om f vag ky/emgd ai ning 27.6 ng of the methyl 2-f4-[(4- 2Q, TICA01/01069

chl or ophenyl ) met hyl ] - 7- (et hyl sul f onyl ) - 5-vi nyl - - 1, 2, 3- t r iy 8r &9 Bpent af 2
,3-1i] indol-3-yl}acetate (preapred in _exanple 7) and 2 nL of THE cooled to -
0C was added . several ng of Pd(OAc)2 and 4nlL of an etheral solution of
ClU2N2 and allowed to stir at this tenmperature. Additional portions of

- Pd(QAc)2 and CH2N2 were added to the reaction mixture until 1H NWR

anal ysi s of an al i qubke tle compoundovasameprred from 3.4 gaf fd-amids-3-otie absence
of vinyl i cpHeyginaRasI1diiien i j S oI ou a pad of
e At e 00 IOTE U AnIB SRRl S, 7, P @
conpound. AR 'R theprocerttae depcriBed inerample 1.osfep 2 ta ieldH11 g)of aulgR (2H, d),
2.96 (1H, ), 2.81

6.04 (1H s)id. 5.93 (1H, d), 3:54 (4H n), 3.05 (3H s),

(e 2 ol ath 8Tt 7 @%ﬁ%wa@amgzr cd

from 42 noft-bf (Fhe).sh63 € Hyahh 2195-2:65 ¢SH.any, Q61 (68, k) 2118, ﬁgg%/gﬂl,escri bed
in exanpl @y 1 t , i 4 of a colorless oil. NVR o
(acetog- g%)Mgs(tl%pgﬁt?%ﬁ@bf&g")é '7.ngl (1H, s), 7.33 (3H, m, 692 (2H, d),
6.06 (1H, d), 5.94 (1H, d), 3.58 (4H, m, 3.05 (3H, s), 2.99 (1H, m, 2.83

(2H 1), Stebd (v1ho- BU)Dieditgshiflyd | ypBletny- 350, 70 (4R
L et P e SB35

TH ENYL) -1, 2, 3- TR W&ﬁﬁ&ﬁhl&%@ﬂ%@# Wt&_é&é g the |
r5n-3 E):] 8? ng-ei’? F%eg.%gﬁdo%ég‘éﬁgﬁk%cﬁﬁfﬁ%ﬂ?ﬂ%gﬁfﬂ%g%ﬁ%gg(E)}];q ‘iﬂﬁblf}}gtﬁ-{ Pﬁt,hsgﬂei hydr ocycl op

enta- 15 fompowld, midh Baytijduclytat scortianml exathplest, afp®), ta 1O ha bt of

. 2-thi ophemgﬁtjer(jog??d,haia?awgsgﬁ ng of the methyl ester of the Title

is material was used w thout further

~~ conpoypnd 3, 1it, yel ] .
pur 1 LR PRI heroliede) SuBs (i havs 100AHE)S 9 UL B)GH7aB2 (14, 5,
728 (1H, 7dR.H, 8) 53 HAY), SHPAH B, 3l64 (11, m), 2.97 (1H, m), 2.90-2.70 (31, |

m), 2.61 (6H,_ s), 2.45 (1H, dd), 2.30 (1H, m). MS (-APCI) m/z 445.4 M-H)-.

Lom | Ci.

© (#/--2-{5-BROMO-4-[(4-CHLOROPHENYL)METHYZ ]-7-FLUORO-1.2.3-
- TRIBYDROCYCLOPENTA[2,3-B]INDOL-3-YL}ACETIC ACID

Step 1: (+/—) 2—('7_"ﬂu0ro-1,2,3—t[ihydrocyclppenta[z,?i—b]indol-?-yl)acetic acid -

s o H o | .
i The ethyl ester of the title compound was prepared from 10.00 .g of 4- .

‘fluoro-2-iodophenylamine and 6.57 g of ethyl 27(z-oxocyc_:lopentyl)acetate according |

to example 1, step 2, to yield 5.36 g of a yellow solid. | '
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n, 671(1H m, 6.35 (2H, d), 5.03 (1H, d), 4.96 (1H, d), 3.61 (3H, a),
3.49 (1 20 3.07 (3H, s), 3.05-2.70 (3H, m, 2.51 (1H Hdhnuads BR5
(1 H, dd) W?"Z@S(SfH m. The title conpound was prepared frRem/g801/mgenf the
above nethyl ester according to the procedure described in exanple .1,
step 3, to yield 450 ng of a white foam 1H NVR of the sodi um salt
(dnmso-d6) 8 8.00 (1H, d), 7 59 (1H, dd), 7.31 (1H, d), 25 7.18 (2H, d),
7.04 (1H, dd), 6.94 (1H, , 6.37 (2H, d), 5.26 (11L d), 5.04 (1H d)

3 (L Rl oA A Phel B Al 2

W) 02/ osa}a@mqyﬁmarﬁﬁzsmwm&g@ iﬁ@if GAY. Iy £ 869 ¢! (+I 2{
7-[ (DI MBTHYLANI | NO) s% - 4- - CHLOROPHE %
METHYL] -1, 2, 3- TRH- 1Y E’a%P%E bt @Oﬂele@Yéﬁ%tﬁf 1;

[ (4-Am noph@qwﬂl)lstﬁd) toayply dj step Bytb yivldé.08q of mhdﬁ inthurtabdwax Poretvn oil
sul fani§ an}fg@“;agu;ecpsdch% ﬁo?eltp (%Qe,glp O%;) 220 n1_ of di rret hyl sul fat e -and

a two rin

: 464 ni of ou punps over a
‘period of Wﬁ%ﬁ(’%%ﬁh Blﬁuéfbftsheg% e.ivs g '1793 Hed hﬂ 04’?63&1 or gani c.

sol vent waadyg 56 YT UL ooyl 11 d q,ﬁq?ﬁ pr oduct
was . extrac %El{{%& ¥he ojrnganl cg?gﬁélr}"ﬁgg é\llgﬁﬁﬁg (M‘?I(n Hﬁ brine
and dried © drous Na2SO4. The organi c phase was concentrat ed to

dryness and the crude solid was recrystallized from90% Et QAc-in hexanes to

give 28 2 f t] oun ite soli 15 1H NMR (CDC13) 6
955 B % WP PrSw ER S ig Srcp el sindsl S sbesip:
[ (4-- Aminoa@ddi . odophenyl ).sul f onyl ] di met hyl anmi ne USI ng the method descri bed .,
in exanple 1, step 1, starting with 6. of ‘
- [ (4-am nophenyl ) sul fonyl]dii A .2 gjjof the title conpound was
.obtained as 20 a brown solid. 1 - _ & 01 (1H, d); 7.51 (1H, dd),
- 6.75 (1H, d), 4.58 (2H, br s), 6H, s). Sbldap 3: (+/ )-Ethyl 2-{

7-[ (di met hyl am no) sul fonyl ]1-1,2 tr| iy dr ocycl opent a[ 2, ] S e

i
oA

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

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

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

25 indol-3-yl } acetate OEt -46 WO 02/08186 25 January 2005 PCT/ CA01/ 01069
The title conpound was prepared from3.46 g of [(4-am no-3- |od025January2005

phenyl ) SUigPidWislsdi met hyl ami ne and 1.91 g-of ethyl :
2- (2- oxocycl opentyl)acetate according to the procedure ddSH LR

exanple 1, step,2, to yield 1.11 g of a white solid 5 1H NVR (acet one-d6)
b 10.23 (1H, br s), 7.84 (1H, d), 7 58 (1H, d), 7:44 (1H, dd), 4.15 (2H,
q), 3.63 (1H, m, 2.95-2.65 (5H, , 2.61 (61L s), 2.21 (1H m, 1.22 (3H

t). M5 (-APCl) mz 349.2 (MH)- (+/-)-2-{
7-[(Di met hyl ani no) sul f onyl ] - 4- [(4 Eméayl)rrethyl] 1,2,3- 10

trihyd s IQJE‘i?Iﬂ hod d b d
. i,Fll eia:rgrggop? @M@)@-]_;(tl of t he ester StU§ gjd%@gglﬁ o eseribe

T kRS iATe AR YD per ACERIE ACIPd(Ddewpouetd, whi ch

- was hydr ol ymﬁpbmﬁeiﬂaiaﬂ@]etg]exarrpl e 1 step 3, to yield 500 ng of the

- TLe somound a8 3 401 5egh P s kot O RslRseopE el 8108 (I o 9
5. 492( 411 é 1methy)]-Bl6drot 1,B{3-trihydidcy@Topedia] 2, Bl%]m&ol%yﬂac?ﬁﬁm(a@fd (exaxﬁllf 122106 é I (6H,
()2 (4 AR R0 B P e s RERRRY O i e e ad
: TRTHYDROCY@@@#Emhﬁpqluaorsyvme@ovp@mmmp@aw@l D Sttierpdbvelnight. 1.7 g of
2-(7-f1 Uorﬁa%a@re%b%rbﬁ‘m& fe%kaqma Wg&ﬁ ﬁﬂMo 'of%ws%ﬁoa;g%éﬂfﬁtrg@# > H The

ethyl ester of the titl ound from
f 1 uor - W%%F@Ma&rﬂb%ﬂwsamwﬂgeéwﬁ H@ﬁpéﬂwmglwwéwwqta@ etate
accor di ng with EQAnp(Tee brgasicdpye? wat oaylieel witlbbidfe, glried oferyahldrons Slap S04 - 47 25

January 20Q%1 concentrated. The material was filtered over a pad of SiO2 by eluting with
| - 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 mm [ChiraiPak AD column: 250 x 4.6 mm, hexane/2-
o propanol/acetic acid (75:25:0.1)]; [_OL]Dzl =+39.2° (¢ 1.0, MeOH).

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

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

material was filtered over a pad of SiO7 by eluting with EtOAc to yield 640 mg of the |

- title enantiomer as a whité solid. Retention times of the two enaﬁnomcrs were 7.5
- min and 9.4 min [ChiralPak AD column, hexane/Z—propanoI/acetlc acid (95:5:0.1)].
The less polar enantiomer obtamed with >99% ee.
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" the metshyl ester of the title conpound,

WD 02/ 08186 PCT/ CA01/ 01069 1H NVMR (acetone-d6) S 9.76 (1H, br.s), 7.34 (1H,
dd); 7.03 81H, d), 6.78 (1H td), 4.14 (2H q), 3.57 (1H M, 22.583ud- 205
(5H, m), WOPEORIBH 1), 1.22 (3H t). The title conpound waBCPCapHaee from
1.24 g of the above ethyl ester according to exanple 1, step 3, to yield
1.08 g of .a crude and unstable waxy brown oil that was used such as in the
next step (>90% purity). 1H NMR (acetone-d6) 8 10.90 (1H, br s), 9.77 (1H,
br s), 7.34 (1H, dd), 7.04 (1H, dd), 6.79 (1H, td) 3.56 (1H, m,

2.90-2.50 . 10 St
(+-)-2- (5é“glr;|§r9rz9L %nég}léﬂ{é mﬁ?ﬁﬁh%a%ﬁlgi Sl §5§ %%ﬁa&hexmfj acetic
“acid Usi ngpﬂﬁ@%ﬁ%a@@éﬁ’ii@@&)hn exanple 1, step 4, starting with 2.2 g
~of the acid of Step 2 (>90% purity), 2.13 g of the title conmpound was
~obtained, as a crude 15 and unstable brown solid. This nmaterial was used
without further purification in thEXAMRLESHep. 1H NMVR (acet one- d6), 610. 77
(1H, br s), 9.84 (1H, br s), 7.09.(2 , 3.0 (1H nj, 2.95-2.65 (4H,
m, 2.56 (1H, dd), 2:-19 (1H, ¢ .20 A ' '
(+/-)-2-{5-Brono-4-[(4-chl orof
pental 2, 3-b]indol -3-yl}acetic a®
acid with diazonet hane followed by a kylapn with 1.7 g of 4-chl orobenzyl
bronm de according to the net hod 8r descrl C[E anple. 1, steps 5 &6, gave
i was hydr olyzed using

exanpl e 1,.,94¢ ned as a brown
solid: 1A § RE%’Q?% roMof @&%ﬂ%@ﬁ@%ﬁ%ﬁ%@ﬁ%ﬁ% 8 (11-1, ),
'7.06 (1H, H Y@LQPBNIAE”,Q»GBIINBOId)a YB}ACECIGAGID 3. 61 (1H, m, -

3.00-2.70 (3H, , 2.65 (1H, dd), 2.39 (1H dd), 2.26 (1H M. M (- APCI)
rn/z 43 62§3 434 é{ -. 30 -48 25 January 2005 0 0/08186 PCT/ CA01/01069
. EXAMPLE 12%RB:G4- 3 m%bm{w -ORHORAHERY ATl pental 5B WOR1L3-31)3- _

- TRI HYDBOCYCetalRENTA[ 2, 3- B] TNDOL- 3- YL}ACETI C ACI D [(+)-| somer- of corrpound of
Exarrpl e 11] ' _ _ : . ,

l.uoro-1.,2,3-t ihydrocyclo

I Enlterificat of- 2.13 g of the previous

OEt

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

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

' chromatography to afford 1 A40g of the title compound as a' yellow oil. ' S -
IH NMR (acetone-dg) § 9.85 (1H, brs), 7.38 (1H, d), 7.23 (1H, d), 6.93-(1H, 1), 4.05 - . : } :
(2H m), 2.80-2. 60 (5H, m), 2.36 (1H, m), 1.40 (3H, s), 1.11 (3H, ©): MS (-AP_CI)_ m/z h
3363(M"II)“ : L L T ) )

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

penta[z 3- b]1ndol—3—y]}acet10 acid




5 To a solution of 2.35 g of (+/-)-2-{5-Dbrono-4-[(4-chl orophenyl) - :
methyl]-7-fluoro-1, 2,3-trihydrocycl opent a[ 2, 3-b]i ndol - 3-yl }acetgsqaﬁﬁhﬂzo%
(exanpl e i p2/088EP 4) in 130 nL of EtOH at 80C, 780 ilL, ofPC,”CA /0106
(S)-()'I-(naphthyl) ethylam ne was added. The sol ution was coq 8?0 room
tenmperature and.stirred overnight. 1.7 g of the salt recovered was
recrystallized again with 200 nL of EtOH After filtration, the 10 white
solid salt obtained was neutralized with IN HClL and the product was
extracted wth EtOAc. The organic |layer was washed with brine, dried over
anhydrous Na2SO4 andsing trorethodtiedtribddh e @ﬁr@ha,lstaps Efgolﬁ;ebpglleover a pad

—.of Si02 by ti.t] t

O ou02 Yol QWi P 1 b B A0 O cr 5 ity PARRELA™" o 2
and 9.4 theF‘@Dﬂqs&lfpéﬂle,&[blﬂc@mmpdﬁsaineifawbm?scﬂrdopanol /acetic aci d
- (95:5:0. 1)11Hm(mmemb6r7 fﬁ”'@lm,'d@ﬁﬁzogm dgm @@%f@ed) 6927(11{9[‘5‘%9@616”“ on

exane

Ctime =.9. %Chll’ Pak | 'um;

_ pr opanél /a@gti%e Ao (dHy f#):aSaﬁé @H 1).:3.90:0280 v 24&9(32{ (m) 2,65, 2Ne A2 36EXEVPLE 13
20 (-) - 2- {b), BROVBH4s), { H0CBY qgam?m bﬁ{:‘{?ﬂ@@l 2, 3-

TRI I 3YDROCY}CLODEI\ITA?)[ ] YL} AC%‘?’%%];ASC.:I D [(-)-isomer of = conpound
of Exanple 11] To a ﬁﬁ%%cgmﬁgpn “@SP&’PB?@ from 105 mg of the above ethyl ester

(+1 -) - 2- { Bfheditte-cbojrotnd htardinh ed ykample 1, step3 to y1e1d 90 mg of a white solid.
met hyl | - 7-lﬁypﬂp5abet%n§-ﬂtsj fiM%C(THCtPsgeﬁ‘hﬁ f‘ma gﬂ g?ﬁ'@ aci d
f the reso

‘(recover ed from he supernatants [ation’ ’12) in 180

L of 18t 08-% (180 o998 82K d), 6.05f(1HRY, (546)(1(11% d3 PHAGEE, m};aﬁmp@) 286 added.

- The sol utiog, qgg)@,_lgpg Qs ERBE ) nd stirred overnight. 1.07 g~
of the salt rﬁggovered was re(grysta Ilzeg'Jt n with 120 nL of EtOH After

~ filtration, the white solid salt obtained was neutralized with 1N HCO and

the. product was extracted with Et OAc. The organic 30 | ayer was washed with. -
brine, dried. over anhydrous Na2SO4 and concentrated. The material was :
~filtered over a pad.of Si02 by eluting with EtOAc to yiel'd 640 ng of-the
title enantiomer as a white solid. Retention tines of the two enantioners
were 7.5 mn and 9.4 nin [Chi ral Pak AD col umm, hexane/ 2- propanol / acetic
~acid (95: 5: 0. 1)] The | ess pol ar enanti omer obt ai ned with >99% ee. - - 49 _

X174-1 0 W25 January 2005 ee > 99% Retention tine = 7.4 mn [Chiral Pak
AD colum: 250 x 4.6 mm. hexane/2- propanol/acetic acid (75:25:0:1)].
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EXAMPLE 14 C (+1-)-2- { 5- BROMO 4-[ (4- CHAROPHENYL) METHYL] - 3-. IVETHYLl 2,3 -
TRI HYDROCYCLCPEI\FI‘A[Z 3- B] | NDOL- 3=YL}ACETIC ACID Step 1: (+/-)- %
2- (5- br8RP288H8t hyl - 1, 2, 3-tri hydrocycl openta[ 2, 3 b] i ndol $8ay¢4ei/ B0 e
Br O OEt A suspension of 3 52g of 2-bronophenyl hydrazine and 2.90g of ethyl”
2- (1 -met hyl - 2- oxocycl opentyl )acetate in 40 nL AcCH was heat ed at 100C for 1
hour. After this tinme, 20 nL of toluene was then added and 'the sol vents
wer e 15 renoved under reduced pressure. The crude material was purified by
flash E& raphyto afford 1.40g of the title conpound as a yellow
~oil. - E?acetone d6) 8 9.85 (1H, br s), 7.38 (11L 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 (31-L
5). 111 (3H 1) V5 (ABGhoorIgnda (M H - 20 Step 2: (+/-) 2-
{5-brono-4-[(4- chI orophenyl ) net hylj-3-methyl-1,2,3-tri.hydrocyclo
penta[ 2, 3-blindol -3-yl } acetic acid -50 25 January 2005 WD 02105186
PCT/ CA01/ 01069 Using the nethod descri hed R? exanple 1, step 6, 390 ngy of
the previous ester fromstep 1mghd 2 of "4-chl or obenzyl chl ori de
yi el ded 120 ng of the ethyl ester.of t itle conmpound as an off-white
solid. 1H NWR (acetone-d6) 7. 4% © (2H, d), 7.22 (1H d), 6.92
-(1H, t), 6.90 5 (2H, d), 5 (IH, IH, d), 3.90 (2H, qg), 2.80
(3H, m, 2.65 (2H d), 2. 36 (1H, : MSS@SH s), 1.00 (3H, t). M5
(-APCl) mz 458.3 (M H The tRffe conpoynd was prepared from 105 ng of the
above ethyl ester of the title corrplv%q raccording to exanple 1, step 3, to
yield 90 ng of a white solid. 1H NWR (acetone-d6) S-10.50 (1H, br s), 7.43
(IH d), 7.30 (2H, d), 7.22 (1H, d), 110 6.94 (1H t), 6.90 (2H, d) 6. 05

(1K, d) an8pRGmgdcBhrielly oGl Skitsmhydrhe®ond 2librs Hloredhfireifl b ™M 135 (3H
| S) M5 (RIA ﬁ@ ;gndrﬁ:;’r are eacl% in epelz_rizdex\lml)y gyeﬁected Prom the group consisting of:

S (1) hydrogen, and
10 | (@  Re,

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

(6) .~ S(O)nC1-galkyl,
wherein each of said alkyl group is optionally substituted with halogen,

or

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



CLAIMS: 1, 5 25 January 2005 PCT/ CA01/01069 . A conpound of formula I: Arf
| and pharmaceutically acceptable salts, hydrates and esters ‘

t her eof , Wieo2bfige Rl, R2 and R3 are each independently sek,ggk%(ﬁ%ﬁ%g]t%ﬂos
group consisting of: (1) hydrogen, and 10 (2) RC, R4 and are each

i ndependent |y selected fromthe group consisting of: (1) H (2) F, (3)
CN, .15 (4) C1_6alkyl, (5 ORa, and (6). S(Ond.-6al kyl, wherein each of
said al kyl group is optionally substituted with hal ogen, or 20 R4 and R5 on
- the sanme carbon atom may represent an oxo, or R4 and R5 on the sane carbon

at om or ?nRéchndQEﬁﬁtta@Eédlﬁth t (ﬁ’dc@?ﬁaﬂﬂiﬁ%o? 1&9% ﬂl@ffcﬁﬂ:ga%zﬁn%m&{recﬂnn mber ed
ring containin et er oa ptionally
 substitutef® Wﬁ{pgoﬁgr peterpgso %ﬁb@ TP St relr H’P 1 ydg%;s Pf%dqg,‘on% is
sel'ect ed f Pbiwae goups wlgsteddan &t Chgand CH31) H, (2) ' Cl-6al kyl optionally
substi t ut eg jwigh 1{g38f (gq? Eﬁég ORa and
- hal ogen, and1 Shlg%tg?grgggmifgﬁogtcggﬁ% subst’itut eg&bi ng‘}h?gm{l(%%g] hal ogen;
or -52 95 aﬂmh:ampumsfsubfmweal@&hmemmmwoeg
Ar is aryl or heteroaryl each optionally subsntuted with one to four groups

independently selected from RC;
Qis Cy1- Ga.lkyl optionally substituted with one to six groups 1ndependent1y selected

from:
10 o (1) halogen,
@ ayl,
(3)  heteroaryl, -
4 0B,
| ()  OC16alkyl,
15 - 6) COOH,
' (7)  CONRZRD,
(8) - C(O)NSO2R7,
()] tetrazolyl,
. - wherein aryl, heteroaryl and alkyl are each opuonally substituted with
20 © oneto six groups mdepcndenﬂy,sclected from halogen, CF3, and

- COOH; or ; _ ‘
Q and RO together form a 3- or 4—membered ring optmna]ly contmmng a heteroatom
 selected from N, S, and O, and optlonally substltutcd w1th one or two groups
' mdependcntly selected from: '

25 L (1) halogen R
C @ ‘ox.o,‘ '
(3 ORa,
) . CooH,
) [©) C(O)NH802R7 and
30 - {6)  tetrazolyl,

R7 is selected from the group consisting of: , :
(1) Cj-palkyl optmnally SubStltuth with one to sIX halogen,

(2)  aryl,and
3) heteroaryl,
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10 15 20 R5 and R6 attached on adjacent carbon atons together forma 3- or
4-. rrenbere n containing O or 1 heteroatom selected fromN,

opt i onal 1%y gaﬁg‘gftut ed with one or two groups sel ected frR{p/EA S%%%a{yn%%
CH3; X is selected fromthe group consisting of. C=0, S02, and

Cldal |l cyl -whereikn said alkyl is optionally substituted with one to six
~hal ogen;. Ar is aryl or heteroaryl each optionally substituted with one teo
four groups independently selected fromRc; Qis Cl_6alkyl optionally

substituted with onewthgreﬂgmgwgﬁdh&g&gﬁnqmﬂ g&%gﬁg 4%%{1 (1)

(1 rary (8 & 1-5 dr3diod & i) aey Yaryl and
EC BTN e e = i

al kyl are each opti oglaishmtﬁlbﬁhbhgt@gx enone to siXx groups |ndependently

sel ected fga b a and ther. f .
4- menber edkr ?}anﬁo%??e{c%‘rﬁ‘%\%%“’%@giecﬁ a%(jlnggf eacgngRg%l &P&Bﬂffﬂ Yom N S and
0, and Sopt substtuted witlhshé tokieHalogédy one or two groups i ndependent |y sel ected ~
from 25 dls hal ogen, (2) oxo, (3) ORa} (4) COON, (5) C(O NHS®2R7, and

30 (6)" tetrazolyl R7 is selected fromthe group consisting of. (1) C7
_6al'kyl optionall y s(st i halpgeh,wi t h one to si.x hal ogen, o

-

(2 CN, :
| 3). C1_6alky1 optionally. substituted with one to six groups
10 o independently selected from halogen, NRaRb, C(O)Ra ,
' " C(OR®)R2RDb, and OR3, e o

@) C2-galkenyl optionally substituted with one to six groups
- independently selected from halogen and ORa, '
(5) heterocyclyl, |

5 © ol
o (7) - heteroaryl,
(8) C(O)R2,

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

'
™

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

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

with COOH.
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(2) aryl, and (3) heteroaryl, -53 WD 02/08186 PCT/ CA01/ 01069 wherein said
aryl and heteroaryl are optionally substituted with . hal ogen, %]Ja 065
Cl- 5al kywoeghswdser ein said al kyl is optionally subst | tUtl%lr/W g{}@&e to six

hal ogen; Ra and Rb are .independently selected from hydrogen an 6al kyl
optional ly substituted with one to six halogen; Rcis (5) heterocyclyl, 15
(6) aryl, (1) halogen, (2) CN, (3). Cil-6alkyl optionally substituted vm' th
one to six groups 10 . . independently selected from hal ogen, NRaRb,

"C(O Ra, C(ORa)RaRb, and ORa, (4) C2-6al kenyl optionally substituted with

one to six groups |4ndepegg<§ﬂlg(g.jﬁdsglcﬁﬁg§plva‘h@ Qgg{ “@{ﬂ% %?m(%fl (7)

het er 8 ORa) RaRb,

. (iZ;arcC)gCKl Igébl(ﬂeh’(bc’(?ﬁ é}’ﬁﬁ‘?‘m&@r? e‘%@ﬁﬁ"‘@ﬁ@ﬁ‘fi@ W%Heﬁ@ Qy‘ﬂl@el ect ed

fr om hfl g@gnona(lwzk)lbm@ﬂ Q)im%ﬁ@ahkcy ouph esleited ﬁrbiﬁ)/ﬁaltbtr%noéﬂ @@d)e y |
substitu E
'heterocycl%y? tyé%’ ﬁrﬁg)gisgj;rkyl’ 6('?)‘9&%&? V%Wg?lp§m§%%fllgf%‘tpe‘5° ?’H’?IH is 0, I or

2, 30 2. Allbﬂ@n;ieilmth@hefdathbgMerel n Xis CH.

| 5. A compound of Claim 1 wherein R3 is H, Rl and R2 are
selected from the group consisting of hydrogen halogen, Cj_3alkyl (ophonally

substItuted with one to six groups independently selected from halogen, C(O)R?, and

10 C(ORa)RaRb) aryl, heteroaryl, heterocyclyl, C(O)OC1-3alkyl, S(O)pC1-3alkyl,
| S(O)nNRaRb C(O)R?, C(OH)RARD, and C(OC1 3alky)R2RD, wherein each of aryl,
- heteroaryl heterocyclyl, and alkyl is optionally substituted with one to six halogen _

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

15 _ .
6. A compound of Clmm 1 wherein R4 and R5 are each
mdependently selected from the group consisting of H, C1_4alky1 opt;lonally
substituted with one to six halouen atoms and ORa wherein R2 is as defined in Clazm
- 1; or R4 and R5 attached to the same carbon atom represent an 0xo.
20 - ' | | ‘ :

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

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

8 A compound of Claim 1 having the formula Ia:




3. A compound of Cdaiml. wherein Qis Cl_3al kyl substituted with COON. -54
WD 02/ 08186 25 January 2005 PCT/ CA01/ 01069 4. A conpound of Clz%i;ranﬁl 2005
‘wherein Q and R6 together forma 3- or. 4- nenbered ring containi nguaB' or- |
het eroatom sel ected fromN, S and O, and optionally substituted with one
or two groups selected from hal ogen, OH, COOH, oxo0, tetrazolyl,

C( O) NSO2R{yhefXlA 7 B KV b4 ein. said-al.kyl group is optionally substituted
wi th one to'%%%gie{n%l%s%%é}gﬁﬁbg%&m& Claiml wherein RB3is H Rl and
"R2 are selected fromthe group consisting of hydrogen, hal ogen, Cl1-3al kyl
(optionally substi éut ed with one to six groups independently selected from
hal ogen, . C(O)Ra, and- 10 ¢ eraperynf Clainy B wheetin RSang R’ anetehdgyelosh, . -

C( O OCl_3ah&kp! re - 38 . Rb...C(O Ra, C(OH) RaRb, and

- C(COC1. . 3ai kyl) Rggggt\?\ﬁjel}%ﬁ%i&eﬂéséwltgﬁt%rﬁ%%poﬂ}g%r oaryl, heterocyclyl, and

al kyl is optionally substituted with one to six halogen atons; n=0, 1 or
2; Ra and Rb are in?@pec\%eﬁltly sel ected from hydrogen and . Cl. 6al kyl
optional |y substitutéd wtRFEeegRal comppsitiancompoising ofonfPaandiof wher ei n R4
and R5 ar sor@abi¥ asidedpae ed, f4 om the group consisting of H,

C. 1. 4al ky] optionall gﬁ%{g{(ig]%éu@&%v?éstﬁmo%grflgﬁgrin%cﬁ'éﬁ“c%é(ﬁcﬁﬁp e ORa
wher ei n Rayqrate 85 cgiert tharsof pnd CpbamateutivallR4c@pehbREcatisached to the same
carbon atom represent an oxo. 20 7. A conpound of Caim1 wherein. Ar is
aryl or heteroaryl each optionally substituted with one to four groups

i ndependent |y sel ectibd f AdiAtiAUad ehformale I, @1 definekyih anpbhoosClayms vhs bj t ut ed
W th one tPa ghatm : ) d RaRh wherein Ra and Rb are
independentlg selagézl{?%%% %ﬁ@%%@e aaggoﬁ%g%g%ﬁ? T USH i Brsacpl |
substit ut B8rapyt h hal ogen. 8. A conpound of Claim1 having the formula Ia:
.-55 CO2H 25 January 2005 where Ar and R -R4 are as defined-in Caim1.

712- A compound of formula I, as defined in any one of Claims 1 to 9,
or a pharmaceutically acceptable salt, hydrate or ester thereof, for use in. the treatment

of nasal congestion, allergic asthma or allergic rhinifis.

13. Use of a compound of formula I, as defined in any one of Claims
~ 1to 9, or a pharmaceutically acceptable salt, hydrate or ester thereof, in the '
manufacture of a medicament for treatment or prevention of a disease selected from

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

immunoregulation is desirable.
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9. A compound of Claim8 wherein R4 and R5 are each hydrogen, and R
represents a non-H substitutent at the 7 -position, 10. A pharzaggkity 30eb
conposition conprising a conpound of forrmula | as defined in any one of
‘Clains 1 to 9, or a pharnaceutically acceptable salt, hydrate or ester
~thereof and a phar nkteut Heaahs delandeptGlbime 18ar r i erwheidin the disegse i dasaf
' fornula'ICmgstQFfiTed.intany ope of ,Cl.aims 1 to 9, or a pharmaceutically
accept abl §§T{P’ﬂjﬁgﬁﬁﬁh8F‘E§ gﬁ“?ﬂg?%%f, for use in nedical therapy. 12.
- A conpound of fornmula I, as defined in any one of Clainms i to 9, or a
- pharnaceutically acceptable salt, hydrate or ester thereof, for use in the
treatnment, of nasal5-con§és@ﬁ%ﬂﬂpls’apﬁ§mjfﬁ@u@§11hrmm@PSlaDm degite nasahand s. 13,
Use of a d - ined i one.of Cl al ns to 9, or
2 phar macETERRM eStioek R MR orP- S PSR MY oGP e > Rpabice
manuf act ustagrinistic rRthiuaaoRN tothprunt rog dbmimng 1,0fs dRfiavE i aNof ofdCldingeREe
selected from allergic rhinitis, nasal congestion, rhinorrhea, perennial
rhi ni tis, 2risPharmnpselfiaglty fnsertable splkehydre otlpvigr tieteel gn assesitpm Widig oni ¢
obstructi jﬁaﬁ and other forns of lung inflammation; sleep
di sorders” an H%%E%%b%ggé cy%?%n i'sorders; prostanoid-induced snooth nuscle
contraction associated with dysnenorrhea and premature | abor; eosinophi
rel ated di sorders; thronbosis; glaucona and vision disorders; occl usive
vascul ar di seases; congestive heart failure; disease or conditions
requiring a treatnment of anti-coagulation such as post-injury or post
surgery treatnent; inflammtion, gangrene; Raynaud's disease; mucus
secretion disorders including cytoprotection; pain and m graine; diseases
requiring control of bone formation and resorption such as exanple
ost eoporosi s; shock; thermal regulation including fever, and inmune
di sorders or conditions in which imunoregulation is desirable. 56 25
January 2005 14. Use as defined in Caim 13, wherein the disease is nasal
congestion, allergic asthma or allergic rhinitis. 15. An antagoni st
pharmaceutically conposition for the nasal and pul nonary congestion
effects of D-type prostaglandi ns conprising an acceptable, antagonistic
amount of -a compound of fornula I, as defined in any one of Clainms 1 to 9,
or a pharnaceutically acceptable salt, hydrate or ester thereof, in
association with a pharmaceutically acceptable carrier.
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