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NOVEL COMPOUNDS FI ELD OF THE | NVENTI ON The present
invention relates to pharmaceutical ™ active conpounds,

WO eoosloegopmceut i cal conposi tions contai ni ng t hePQT/ARZNOY/022706
their use in the treatnment of disorders associ ated
W th potassi um channeky g ¥ ch di sorders
i ncl ude cerebral inf arc@f%n 634 rrewt\l§§ Al zheimer's
di sease, Parkinson's dlsease suprasacral spinalcord

di sease, central ”erﬁiéﬂﬁéﬁ’fﬁﬁ'm%ﬁﬁ‘!&@rs

hypertensi on, stroke, angina, congestive heart
f ai | Thee, presdyar &vlentord lhbilm? rthagbarmaddutiealiyr iagtiveur ¢amgpopnds, to

PGSRBS ESup s BFTAPRRTHSE, AELEIY Tl ACHE" vemmont
disardérs aisbecistbd ddibrpotassiun efrmebactybtiay nSuledlsoxdye&it intlude cerebral

in%{@ltoﬁ,giwtn%%glﬁ @g{heﬁ'ﬂet °8§ %ér a?ﬂemgﬁsorp% Va?srea'sg ug%orgéacral spinalcord
dle;eafsbmnmbbmgfrvqnm systemedlsomhtsh |hyp¢rmnsloansltraﬂm angioa, congestive heart

B it ok bARARag 025 PR, AR B incornence
overdctioe blaldddanadlseammassaudteldsmthedqzrusnpmstabmty, irrtable bladder, irritable
ool 09 R 0, BRI, S BRES Sil or ot
obstrdcttdme apdlbmﬁmall rasthnid, yaint, Imﬂaugmatbliyemaen afeanoettsc pain and chronic

MR T B e rar T R condust ance. oal ot um

activated potassium channels (also BK channels or

i oo ShFPCKGHBRB O HE o o, e o

t o pPayssiumiigothal most ebwnﬂan‘eguia@eilm@r catidnaged dep/er;darnportant in
BT B e iR fof AT Efafidh, A RIPHf pntimost
veamﬂramm’enaaed depqlotassivat irdinx throogldbesd nharrels is indispensable for
N L e b

contlreagé icondurftarsenatidiurmestivaisd potdssiugr odrinesn(ilspeBKchannels or
RGO PRI 7 Sor AP a e CPRReR)” RO asd el mexik
chaahels have heercthdugleisp playespivaialooledn m@gjlyatirlgyvoitagé tépendgnt calcium
in l@(sé%g@gg °| arfbé‘?igﬁogre %Ik/gtt Sdoﬁpggt 't%qgérggsle mtracellular calcium
cdmaﬁmtfdﬁonhaMerhembeanexﬁemmm:atlm Increase in the mtracellular calcium
concentration mediates many processes such as release of neurotransmitters, contraction
of smooth muscles, cell growth and death. Actually, the opening of maxi-K channels
causes strong membrane hyperpolarization and thereby inhibits these calcium-induced
responses. Accordingly, by inhibiting various depolarization-mediated physiological
responses, a substance having an activity of opening maxi-K channels is expected to
have potential for the treatment of cerebral infarction, dimentia, Alzheimer’s disease,
Parkinson’s disease, suprasacral spinalcord disease, central nervous system disorders,
hypertension, stroke, angina, congestive heart failure, subarachnoid hemorrhage,
pollakiuria, urinary incontinence, urge incontinence, overactive bladder, diseases
associated with detrusor instability, irritable bladder, irritable bowel syndrome, cystitis,
urethritis, kidney stone ailments, diverticuli or outflow obstruction, and brochial asthma,
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have potential for the treatnment of cerebral

infarction, dinentia, Alzheiner's disease, Parkinson's
wale®sas®93 supr asacral spinal cord di sease, centP@l/US2004/022706

nervous system di sorders, hypertension, stroke,

oSSR SaI {Rulattc (o Ui rMURBENIRLE pmgrary ecace
(GORYnt i nence, overactive bl adder di seases assoc:| at ed

with detrusor instability, irri tabl e bl adder,

irritable bowel syndronme, cystitis, urethritis, kidney
stone ai | mentBETAILEBYBESCRIPTHPNQR THEANYEMTION: i on,

and 'ﬁﬂ?frﬂl féf'!loprg?%rﬂgﬁsdega% %etﬁcgbf E@Mﬁ’lgr& lﬂﬁbﬁlpﬁodﬁsgglers associated

neur opa roni c obstru
with reaseivatborpy .larDE'MHdEﬁarEES@@IWI @ﬂve]édmaww&whamls, which

- | .
colibiet BB S0 82 4T R Rl cPlant BN Ho Gt 51 o gompoune
adcardirgy todorduda dhce cal ci um acti vat ed pot assi um
channel s, which conprises adm nistering to a subject
in need thereof an effective anount of a conpound
according to formula (1): (1) whetfin: R] is absent

or represents up to_t bsi uents i ndependent |y
selected from (C . & Rienyl, (C3
_6)cycl oal kyl, aryl, ( rrg’q( kyl -aryl, Hhpterocycle,

éé}'._g)al kyl heterocycle ORa , SRa , hydroxy,

Wi4P8gen, nitro, trifluoromsthyl, cyano, CORa , C2 R,

SQBH (C—J 6 )aI ky! - -(G _6 )al kyl, C(]\IRaRb, and
cle:;

RIS RSOl APRrSBos U fetoesh %J%Syﬁuswse@%ﬁrﬂ@%ﬂ@ [ecfeiion o1
6 amge%@)amtehyl g}%g)@yadalkw iyl ©4. ?)é)kzyl -4y, hegeﬁcycle ((:1I _g)alkyl-
ndPerT e o Rolhen ot girprameBineyiher S0Ha: CooRa,
by, hL at,,ccoala,e@GFmRR Ra, S0 3,
S(%H.r(@éy%)gll gy@%1 %2gw 6 I;d ?k?l C(J\lehaggb , and NRa

Ro : R3is COOH CONRa Rb , SOB H, SC2 NRa Rb , CONRa
X BMR RO, orR; H

B is aryl or heterocycle;

Ro is absent or represents is up to three substituents independently selected from (C4.
g)alkyl, (Co_g)alkenyl, (Ca-g)cycloalkyl, aryl, (C1.g)alkyl-aryl, heterocycle, (Cq_g)alkyl-
heterocycle, ORg , SRy , hydroxy, halogen, nitro, cyano, CORg5, COoR,, SOgH, (Cq-
g)alkyl-COo-(Cq.g)alkyl, CONRZRp, and NRgRp;

R3 is COOH, CONR4Rp, SO3H, SOoNR4Rp, CONR,SOoRy,
NR, "KIN ;‘\(§ H
\,z')'\ Ry Rb\NJ\N’Rb I’ilf\iN /i«N‘N
R, R H N—

a

-2

3 ’
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Vf RRbNA. -RNN N\ r RRRaHNJXNM- or
N- N each Ra and R is independently selected from
woyasogeos (C|_6)al kyl, aryl, heterocycle, (CpCT/US2004/022706
_Qalkyl-aryl,and (C\_6)al kyl -heterocycle; or a
pharmaceuti cal ® acceptable salt thereof. Wth respect
t® fornula (I): Suitably Xis Oor NRa wherein Ra is
ogen, (€& I\E}Nal kyI or (C _6)al kyl-heterocycle.
Sui y Bis t hi ophene, furan, or pyridine.
Suitably 93 is CO(}'I 'Thi's invention al so conpri ses
novel conpounds, which activate |arge conduct ance'
cal cium acti vat ed potassi um channel s. Thj ventiqn
e3hRa 28% Bodoing iy sglggtac fram(hydjogeny l-ga b@@" %eterocycle’
afk £8hd feRtceydB; t 0 three substituents
(Cangyepgm (C@éf:l gg{ygd from C . e)al kyl, (C2- b

or) g phafAipceut OFEWI%%ﬁ'WDPrQOBryI (C] _b

) al kyl - aryl heterocycle, (Cj )aI kyl het erocycl e,
ORa ty roxy, hal ogen, nitro, trlfluororrethyl,
cyanWlthafmsct odgmtiig (1): so8 H, (Cl .6)alkyl-CO 2 -(C|

)Qhkéﬂl X §EORA NRY, whéres RiRR H?Broge% ic5.d&Ryl, o0, Or S;

R2 is a sent or represents up to three substltuents
(Greafohbripiocyclael ected from (C . 6)alkyl, (C2- b

) al kenidbly B §s3pHeny/C Yhbink YiurarR oV pyridire.
Suitably Rz is COOH;

This invention also comprises novel compounds, which activate large conductance:

calcium activated potassium channels. This invention comprises compounds of formula

(Ih:

OH

;Rz

R4 is absent or represents up to three substituents independently selected from (C+.

(1)

wherein:

6)alkyl, (Co_g)alkenyl, (Cg.g)cycloalkyl, aryl, (C4.-g)alkyl-aryl, heterocycle, (C1.g)alkyl-
heterocycle, ORg , SRy , hydroxy, halogen, nitro, trifluoromethyl, cyano, CORg, CO2Rg,
SOgzH, (C1.g)alkyl-COo~(C1-g)alkyl, CONRgRp, and NRyRp;

XisNRg, O, or S;

Ro is absent or represents up to three substituents independently selected from (C.
g)alkyl, (Co. 6)a|kenyl (Cz-g)cycloalkyl, aryl, (C1.g)alkyl-aryl, heterocycle, (Cq-g)alkyl-
heterocycle, ORg, SRa , hydroxy, halogen, nitro, cyano, CORg, SO3H, (Cq.g)alkyl-CO»-
(C1-g)alkyl, NRyRp and COoR wherein R is aryl, (C4.g)-aryl, heterocycle, (C1.g)alkyl-
heterocycle, and (Cq.g)alky};
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( .g)alkyl-aryl, heterocycle, (C]
_e)al kyl heterocycle, 0 Ra, SRa , hydroxy, hal ogen,

woRasop99eyano, CORa , SBH, (C _b )al kyl -C q PeT/(€2m0%022706

)al kyl, NR R and Oq 2Rc wherein Rc is aryl, (C—]

. €)- L - h t | het

e4 ) S Bl PERSEHEREY oo ot MR S T LAl
hétemtyﬂydmg@alkylmeyérocy(o@ agiaCkygaliatyl , heterocycl e,
(G _6)al kyl -heterocycle, and (Cj gJaI kyl; or a

phar maceuti cal ® acceptable salt ther eof , provided that
ot Hphaataeeutivally scaeptable salt thereof, provided that the compound is not

B R AR Yol OSEAp 50 B oonaic s

respect to fornula (II) Suitably each Ris

i ndependent | hal o, trifluoronethyl,
mor p i rﬁ?‘?ec}/’f&e lY?Q(IB or OR a wherein each Ra and R

i's IBdmwlékﬁfgtRylsgrydﬁp@gﬂéhtly(r@thyl Bala) tiftlioromethyl, morpholinyl,
erlz ul.t a

R BoowEafa wesfein g5et g and B 1t cppengFafk frdtaaehs (Gepiatiyl or
p.b{éfﬁn@w t abl y Xis Oor NRa V\,her ein Ra is hydrogen,

met h r t hoJ i tab al o,

(1 Butgtf x5 8 A Wistoret ki AifeeR: 6 lhVREr and Ro
(CSpjangrpeBrentis.y Moyslsngely Xors @ or NRi, whréh IRyl is hjdrogen, methyl, or
Agy her a]sr{)gct of this invention is a conpound

ePREMYL fornula (111): wherein: Ris absent or
repr gadBhBRY s o, (04 ¢ %gaIByleR%I @HHIFB%Rb ntleransentRyand Ry, is

'”?el s S(i Lﬁfﬂ?&kﬁ@ or (Qﬁ;ﬁ%wc | .g)al kz/? grewl

het er ocycl e ) g) al kyl het er ocycl e ORa , SRa ,
hydr hal ogen, .nitro trlfluoro C(ﬁ
&agth Ef cg}(tt@j lnvgng%n lﬁﬂ 005@021 @ ordlng)(g &“)W'I
CO\lRaRb>andNRaRb;X|sNRa,OorS Ris

absent or represents up to three su stituents

i ndependent |y sel ected from (C Pkyl, (C2 -
6) al kenyl, (C3_ g) cycl -r qg{ g) al kyl -aryl,
het er ocycl e, (G| }ﬁ ‘% er 3 (Ill)

wherein:

R is absent or represents up to three substituents independently selected from (C.
g)alkyl, (Co_g)alkenyl, (C3.g)cycloalkyl, aryl, (C1.g)alkyl-aryl, heterocycle, (C1_g)alkyl-
heterocycle, ORg , SRy , hydroxy, halogen, nitro, trifluoromethyl, cyano, COR5, COoR,
SO3H, (Cq.-g)alkyl-CO2-(C1g)alkyl, CONR4Rp, and NRgRp;

Xis NRg, O, or S;

Ro is absent or represents up to three substituents independently selected from (C+.

g)alkyl, (Co_g)alkenyl, (Ca_g)cycloalkyl, aryl, (C1.-g)alkyl-aryl, heterocycle, (C1_g)alkyl-
heterocycle, OR5 , SRy , hydroxy, halogen, nitro, cyano, CORg, COoRg, SO3H, (C4.-
g alkyl-COo-(C4 _g)alkyl, and NR5Rp;

Rgis SOgH, SOoNRgRp, CONRLSOoRp,
4



ORa , SRa , hydroxy, halogen, nitro, cyano, COR a , CO
R, S@BH, (G ] . 6 )alkyl-Cqg 2-(G _ 6 )alkyl, and NR
wWRbsBR®YE SO3 H, Sq 2NR a Rb, CONR a Sg 2Rb >MNREUSN04/R2706
RNNII\I-NRRRHI\UXNI\I—QI\I—NeachRaandR
IS independently selected from hydrogen, aryl,

(G 6) aryl gaet er ocycl (G| _6)al kyl -heterocycl e,

an aC— %{\Ikﬁﬂ or géigzww i C Iy accept abl e
N* ere ,qt er aspects ofﬁk\h( jvention is a

c n’pg{und accg{dlﬁg to foer'Na (1V) glJﬂ\/) wherein: R)

I's ab%ent or represents up o three substituents
i ndependently sel ected from (C— m 6) al kyl, (C2 -
al kenyl , 1\(9) cycl oal kyl, aryl, (C| _6) al kyl -aryl,
erer ycI e‘%} ,Ng) al kyl heterocycl e, 0 Ra, SRa ,
hydxexy, hal oggay nitro, trifl uor omet hyl, cyano, COR a
, Cg 2Ra%5B H, (Ct . 6 )al kyl - -(G. 6 )alkyl,
CONR a Ro , and NRa Rb ; R is absent or represents up
to three_substituents independently selected from &
each@aqarpg,ﬁb ig ep%pgpmymcte({@n@yggp@p@awly {Cq a}wl eterocycle
S £ armace I salt thereof.
5 (d(1é)lalk%)qaaéﬁﬂ$|¥%cel? g‘llgcyi‘%‘}ékﬂc&gfﬂw maceutica a/raoc)c(;ge/;’)table ereof
hal ogen, nitro, cyano, COR , CORa SOSH (C. 6

) al kﬂﬁmﬁépasébégf thi§ rﬁb:‘fﬂdn’ is %b'%@ &n&cco@ng f t@%& I$§B

HL> >
Ra H NJIX N .

‘ R,

N

R
¢ (v)

10
wherein:

R4 is absent or represents up to three substituents independently selected from (C.

g)alkyl, (Co_g)alkenyl, (Ca.g)cycloalkyl, aryl, (C1.g)alkyl-aryl, heterocycle, (C1_g)alkyl-

heterocycle, OR5 , SRy , hydroxy, halogen, nitro, trifluoromethyl, cyano, COR,5, CO2R,,
15 80O3H, (C1-g)alkyl-CO2-(C1-g)alkyl, CONRRp, and NRgRp;

Ro is absent or represents up to three substituents independently selected from (C+.

g)alkyl, (Co-g)alkenyl, (C3.g)cycloalkyl, aryl, (C1.g)alkyl-aryl, heterocycle, (C1.g)alkyl-

heterocycle, OR5 , SRy , hydroxy, halogen, nitro, cyano, CORg5, CO2Rg5, SOgH, (C4-
20  g)alkyl-COo-(C1.g)alkyl, and NRgRp;

Rg is COOH, SOgH, SOoNRgR,, CONRLSORy,

ik S ,\*“\(%
\IZI)J\N’Rb I:tb\N/kN’Rb \ IN

e R R ht

3 ’
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MN-U or N-N R4 hydrogen, aryl, (G| _6)-aryl,
het erocycle, (C|_6)al kyl-heterocycle, and
wQ@ cos@d)abkyl ; H is thiophene, furan, or pyridi PET/USR0$022706
Ra and R is independently selected from hydrogen,
aryl (G . )-aryl, heterocycle, (C)
I>(ky| hetdg\g cIe and (C*.g)alkyl; or a
a

g?eutl Ncept abl e salt ther eof .

RepN ent atlve;\prthe novel conpounds of this
i nventioffare the fol | owing: 5-(5,6-Dichloro-1
H i ndol - 2- yI) furan 2- car boxylic acid;

3- 6- Di rret | ndol

S G oSemn et hASek 32 )-SR et st sop o oo
aci d; 5(56D|chlorolH-|ndoI 2-yl)-2-chl oro-benzoic

~acid; 3-(5,6-Di chloro-1-nethyl-indol-2-yl)-benzoic

Héﬁ: hgpphgne( Ef“rG”[Prri%’l”HW‘F 1 H-i ndol - 2-yl ) - 2-chl or o- benzoi ¢
aci d; 3(56D|mathyl

H- i ndol - 2-yl)-4- et hox 0l C i d;
eq;:h(%a 297 Bpds lﬂgﬁmp% eciyqecf frg@ﬁyéqo&eaﬁl@l (Cq-g)-aryl, heterocycle,
cﬁ, éﬁlk@l' f@tél’@b)@flé) dh@ﬂ@?fsl)izﬁlﬂ;ﬂ &eypmarﬂaamméuﬁédcdptable salt thereof.

Benzof uran- 2-yl ) - benzoi c acid
3 (5 6- Di f |l uor o- benzof ur an- 2- yI) benzoi ¢ aci d;

H- ?&yfﬁ’@be%t@hv% di4nd AoVt t&hpaunal obthid ihvéttRAMré thk following:
i ndo

3- ( 1588/0icbigras1 iindal-3nd-Tyian3ersboslic esidhenz oi ¢ aci d

or 0B-(8, mbm{éwaurcm@@lz“yl}as@%tcaé&& salt thereof.
Representative nds that treat or inhibit

di soﬁd@aﬁsD'ﬁg@Efb“dt"&P'\%fW)hdf REOXRPRYZRI 8Fid0f | ar ge

CondlSC(S@Ei%hléﬁi ¢Hliﬁ6cﬂUQ|t:¥l)V@blﬂéroer@§§la@m channel's are
the fol H i ndol - 2-yl ) - benzoi c

aci d3-6 6(-@0@0{9 &ﬁnq;p)@ -indol-2- y? behzom acid;
H I n@qbﬁbm%&hwumnd&*@ﬂf -DRKkd-Berddickcid;

d;
3 ( 5 3¢5 Hriemedng-t - ‘PP“P'F?dH} 4‘2“%“‘;*\’ %rr‘]r‘ég‘lﬁ(j@)?@mbenzoi c

aci d3-(5-Chloro-benzofuran-2-yl)-benzoic acid;
3~(5,6-Dichloro-benzofuran-2-yl)-benzoic acid;
3-(Benzofuran-2-yl)-benzoic acid;
3-(5,6-Difluoro-benzofuran-2-yl)-benzoic acid;
5,6-Dichloro-2-[4-(1 H-tetrazol-5-yl)-phenyl]-1 H-indole; and
3-(1-Benzyl-5,6-dichloro-1H-indol-2-yl)-benzoic acid or

or a pharmaceutically acceptable salt thereof.

Representative compounds that trea;[ or inhibit disorders associated with the
activation of large conductance calcium activated potassium channels are the following:

3-(5,6-Dichloro-1H-indol-2-yl)-benzoic acid;
5-(5,6-Dichloro-1H-indol-2-yl)-furan-2-carboxylic acid;
3-(5,6-Dimethy!-1H-indol-2-yl)-benzoic acid,;
3-(5,6-Dichloro-1H-indol-2-yl)-4-methoxy-benzoic acid;

5-(5,6-Dichloro-1H-indol-2-yl)-2-chloro-benzoic acid;
3-(5,6-Dichloro-1-methyl-indol-2-yl)-benzoic acid;
5-(5,6-Dimethyl-1H-indol-2-yl)-2-chloro-benzoic acid;

6
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5-(5,6-Dichloro-1 Hindol-2-yl)-2-chl oro-benzoic acid;

3-(5,6-Dichloro-1 -nethyl-indol -2-yl)-benzoi ¢ aci d;
W®2(05/06090 et hyl - 1 H i ndol - 2-yl ) - 2- chl or o- benzep¢ VUsZHNH022706

3-(5,6-Dimethyl -1 Hindol -2-yl)-4-net hoxy-benzoic

aci d; ran benzon aC|d

3 5 %58 Tmand Elaa?@?%’wﬁ e o Aoy

3- ( BangadnbrarbedzyfuyarbByl-benzdae a¢ld;

3- benzoi c acid; and

or o of uran-.2- vyl
4- (536(5g @ﬁH’(?F%b‘i” ‘frﬁ'&%ﬂr’}?%/q\é?')cﬂ@WZO| c acid; or a
phar Ba@enidfeah2-gsbemioiddad;sal t thereof Al so incl uded
in this inyention maceutic accept abl e
addi %@é-@‘éw@ RERGOE '?‘é!(lé’&“%?'c BHE %ﬁrpounds of this
I nves(s,e/DicHIdrocidbpsloMRel-Benzdid acid;airrasHadsacdutichllysacceptable salt
|nvgnt| on may have one or nore chiral centers, unless

fied, this invention includes each uni que
nonracenic conmpound whi ch may be synt hesi zed and

reso VE‘d enti onal tec ues case n
oo hiR dcsOan S i EP e b s e e pBr S iapls s salts and
ccb@;blbxdshﬁ thé Sofmgdurdizdort thidrsvenidn.i H0 BRI Viliceini thblcbmbbtmds of this
cope of ths I nvention, I.n cases rein

in}szrﬁv%g)(pgx aye one ok ore 8h|(%rqe§ter§ sgsspﬁglpgg gﬁ@ mventlon includes

eddhULBIMRES noPacerhid coMPBurs which m@ﬁdaet %Vﬁthes@é@l zﬁﬁcbhesolved by
ic formis conte ted as b ncl u

t to
QBT o (DI O ubFih CoRp Yoy VA Betir ey peyhpn-carbon

ddUbld BsriaRdbdth titeéls (Zramdayans(By PRt &e Withii the lsbmﬁmowmtshwentnon
ncluded in this . invention . are i

Inge YRR RS NER Y SRR OB SRy UGt € Kelo-ohol tautorers,

consi dey ed t.o lIeR’any coval ently bonded carriers vvh| ch

L(:?llé}%a (1] I?en@and (1%’& entr\/tdr u%e%% é)ré']gn %ﬁﬁ%@g aged as gemg included

witton rthis am/e(\mc)n Wwhéther éxisting, inadiliptivi o:m@bldeljem one form by appropriate

cally acceptable salts are BK channel
LE’@?U\}@ h "Activation of BK channels in bladder cells

r esubhliss lmmdddenrtbisanmmlon aoé | plobcrdgke bf tmommpcmmdsloe this invention.
Prg)lrdgusq%gagelﬁone Hereﬁetotcb? S l?yﬁgc%le fly}%ﬁ%%%égﬁl IW 0105 Isgge the active
paecteieg wecosding tdiiormulae (Il), (Ill), and (V) in vivo.

The compounds of formulae (l) (Il), (Hl), and (IV) and their pharmaceutically
acceptable salts are BK channel activators. Activation of BK channels in bladder cells
results in the relaxation of bladder smooth muscle tissue. Thus, the compounds of the
instant invention are useful in the treatment of disorders involving excessive smooth
muscle contraction of the urinary tract. These disorders include urinary incontinence,
overactive bladder, pollakiuria, urge incontinence, diseases associated with detrusor
instability, irritable bladder, cystitis, urethritis, and kidney stone ailments. Additionally,
since the compounds of the instant invention activate BK channels, these compounds
may also be useful in the treatment of other conditions or disease wherein the activation
of BK channels ameliorates the condition. Such conditions or diseases are cerebral
infarction, dimentia, Alzheimer’s disease, Parkinson’s disease, suprasacral spinalcord
disease, central nervous system disorders, hypertension, stroke, angina, congestive heart
failure, subarachnoid hemorrhage, irritable bowel syndrome, urethritis, kidney stone
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nmuscl e contraction of the urinary tract. These

di sorders include urinary incontinence, overactive
whb@daeo9s pol | aki uria, urge incontinence, di SEeBSEES2004/022706

associated with detrusor instability, irritable

ol e BB e B AR AR B fmmatoy pan,

néurSpahic dptarnwaml dhlwmcaﬁbs*.tmtl‘fa ;lﬁllﬂmohalyr(thﬂease {©C@BD).

conp nas, | al SO pDe useru e tre t_.0 t

conarbrEratas SESmaion Aantionhyss i S RPFER ! e@miEhl arts are

u%ém&ma'hso dwiri'b@lthﬁc&sn;idm?lsoﬂtﬂiistmmntloSuch condi ti ons or

| Segses aje cer 1,N rct ; ti .

N s naniess Sloenriss Se ot RB g Sk TRy e slone,q wpen forming

p@rplcﬂabmer cgr@h:p&emh agrthéakcngyawuaryﬁygrcoep) dmdmrteﬁtesebsntuted or
sion,, stro estive ear

PRl Ea sBR BN e FUGEOREPT (PRBIY thivele carben atoms.

Eﬁafﬂﬂé@ﬁﬁ(01ué)eu<blrgrbu® indluda eettsl, @tedin-pepylsisopropyl, n-butyl, isobutyl,
di verti L tfl ow obstruction, and brachi al
t't?igi"hﬂﬂe”té{ 'Sﬁ’peﬁ‘tﬁlf P%?ﬁ?é‘lty NN neur opat hi ¢ pain and
chr omieé tepSOLus) bikyigy prdane raagubsduummr(smted alkyl group of 2 to 6
Ca?ﬁbrew atigns .and s nbol s ommn

o e, ool e oAb Be Pl bRE B lePlebaS plfck carbBn-carbon

dSDIPBoHT] SExaim iy F (C \@mkerqmmcuﬂbemmbhemmmaegefu ned
the ter when f

2 pifeng T BUREP %P%taa% d BRPYETE naSh e g bRy A oluded.
gr Ogme ltﬂﬁd(@fg:)o?ubélkyltl@few @ lsubSiRtds bi Uuéu&ﬁtltuséd ahpbtyclic ring -
or brapche

k t
DO Ifsse e AP atest. (i Py 5owgin G uetbiatest carbon-
ce:@%@%ébndﬁt EXﬁmpIéBl By M%)cydﬁeﬂm Grm}dde ct@rcbptqplytj CKGthxfiylybyclopentyl
u n | e 0] an ex

Cyﬂ?é’epéﬁ”m xggoeiwé éXP&%&‘?? ’Hé' Igﬁﬁé}ylrtut ed or d

unsubgleks utr@elma% efinegy; Ewpabqé su:ﬂosmmeﬁtscfar oy (&f.gyakyl, b(Cg-g)aIkenyl,

elrn arbon-carpon,s s re ace a

o roudPBISN e IED AR oA aendped BB} AT plghgtops (such

ad d YOs. ﬁlmiamegro&p)prnmm@e u&fmfmmenl@ntubnm)tvﬂm may be on any
Cl S,an

Cangrllj ,ta%ﬁ Lj@i&esuﬁﬁ dn @e&%ﬁ? ég'u?tf{:ey@'i‘% 15 Q\gﬂllal?lgfbé(r%ontvgntlonal synthetic
teghifiglidsit edunsblensubzsituehtst @t ChalbOGORY,i eSRY n(@ﬁe')au@lam&fnyl (C1-

RO T IR & X R
-NFEB (YR, e epéih keyth Rnnelmui@encr@itpm opyHsubstitatbo o ghalkyl.

CY e BB oot PRBRRLEY, S bR Lo XerY

SUbSN brenfl sad appisayhdréin| meanalghghyl él@aplﬁ)ﬁl dﬁeﬁfyén,yl or naphthyl
sqt@l’u’pﬁ ‘?ﬁjg%ér? to&gre&%:gﬁﬂagrﬁg,p\g% U‘@{%ee on any carbon g\{g)m that results in
a stable structure and is available by .conventional synthetic techniques. Suitable
substituents are halo, -OR', -SR', (C1.g)alkylsulfonyl, (C1.g)alkylsulfoxyl, -N(R")2,
-CHoN(R')o, nitro, cyano, -CO2R', -CON(R')p, -COR', and -NR'C(O)R', wherein each R' is
independently H or unsubstituted (Cq.g)alkyl.

The term 'het' or 'heterocycle' indicates a unsubstituted or substituted five or six
membered monocyclic ring, or a nine or ten membered bicyclic ring containing one to four
heteroatoms chosen from the group of nitrogen, oxygen, and sulfur, which is stable and
available by conventional chemical synthesis. lllustrative heterocycles are benzofuran,
benzimidazole, benzopyran, benzothiophene, benzothiazole, furan, imidazole, indoline,
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as the '(C| _6)alkyl-aryr group), includes up to five
substituents, which nmay be on any carbon atomthat
WO e®@dlov®9s n a stable structure and i s avail abl BCbhyS2004/022706
convent| onal synt het| c techm ques Sui t abl e
Ituenpts are

mptno RERePormeraiies. Puj Py VUGl fetraygigpyidne, pyriine,
méﬁb@N()%ﬁoi’e thiopléhe, epimoline, 15@@'ﬂlﬁ'olme W‘d@ﬁalh@, pyrldiﬁa?énd piperizine.

UU'ﬁ%% g’*qﬁﬁeegefr@\gjlanygy%{pwycle F%Pléo oé'@ nttol ﬁ"é?% Jybstitutents
sdlbsted Gront hh@rg@oudobﬂmialoandRi' odR', @4 @)all@trs)alfonyas (B{p@lalkgkéulfoxyl

N YA

eaﬁtw rglhs nﬁlthépbrﬂjte(hﬂy airntdm@uttunmt@clt @:gil _§)aidyl.r esul ts in a

staple strucrure an I S val C en

SynC AT TECHPOUBS A aPbiayiet s I+ Gl Brerp S Hap dertary bty
radiddl, BSR1refble _H) alhley| sbutfioxychrboh@  raGjoal, kyﬁmo& f oefgls, to the

ﬂu%me@ﬁéycam @¢@nelllt \Rﬁe;ez‘%/rﬁ tga;pﬁc%eqyg ra&c(?aY( Ig\b’z refers to the

bérﬁh@%&?&ﬁ@éﬁﬂl Vadléa@ anUVféﬁéﬂbﬁd tht beagl t4sticdl, M6 }ab&syb méeling, Et refers to
term or 'hete

rocycle 1 tes a.u
by, BGTETS 1RARIO1 A6 rOaP L DL el B9 o PREPHENY and cHex
rétférs?o Bycnkﬁaétkyl H%?réfﬁ’@b@ﬁ&@treﬁloﬁ/}/d ltc ring cong ai n|t ng one
o four heteroatons osen rom up, of. nitrogen
oxygERMAIBIEGENS gie 2 vigied Ee@%bﬁécgﬁ% g{paglp%%ql"@x 9arbodum|de
D/ Rk @6 Alm i@ arhmapy iy, IDEsA $efe||§ tbtdﬁiéclSp&prthl aminie, EDC refers

het erocycl es are bepzof uran, n
t%ehé%ewegwlara@ﬁglapwygrﬂ;@ﬁ@r @E blohg%r anHOBt refers  to

1inydR7ErRotriasle] | rrﬂ-nm)r Fé’f@ltsl 3&0 pftélfafhydrloﬂgan DIEA refers to
| perazi ne, (0] rrol.l In tet TO ri e,

dWPTQﬂYW@Y%WRéZOQ%XDoi%{?@ do d %haﬁ %B%( ?F”"s refers o

tripﬁ@mmmbhm@, PWD Olefdis NG digbpidpye, azaﬂldambmeeﬁtb,ZI DRE refers to

U th het
d@&;t?éq?/ﬁ@\augrw\% %é%t%gggemyﬂé e ér O@%g @ger g:lrj Iglw?rﬂ%succmlmde
PRI Her8fto RapMadiukR8n carbbh Ca(a()?‘st PRA adikiglts lﬂofy@h(yépho(l@abld DPPA

re;f?\)gal kyI S {/I%gsph%(ag%e) gBOP Néoslk?)azi Z@E-%y#a(y tris(dimethyl-

W}ﬁi)[ﬁidé ﬁ@ﬁﬁm Rﬂexbﬁudrﬁﬂﬁﬂﬁﬁéi@ﬂHFyreférQIto hpcrahisdrict adid,dTEA refers to
di
trﬁg}y@rwpe,tt% Cﬁeé'{s 29 Enfl{lgrolta%%lcta%}q? Bg?%/ aeEﬁ!? ﬁb&r%\l/nn?r% cﬂbrochromate
Compounds of formulae lI-IV are prepared by the general methods described in

Schemes |-11l.



radical, Boc refers to the t-butyl oxycarbonyl radical,

Froc refers to the fluorenyl net hoxycarbonyl radical,
wehoosebi®ps to the phenyl radical, Cbz refers tBCT/N82004/022706

benzyl oxycar bonyl radical, Bn refers to the benzyl

radical, Me refers to rretrgé endifefers to ethyl, Ac

refers to acetyl, Alk refers to }: Nal kyl, Nph refers

to 1- or 2-napht hyI and cHex refers to cycl ohexyl. Tet

refers to 5-tetrazolyl. Certain reagergs gre

abbrevi ated her' DCC refers to
\dl cycl ohexyl ¢a odi ipmapr,de;cmDMNf refer
$ y fani-nA i di iF-EF
/amirie, EDC el

1 CS di met hyl am nopr opyl ) - 3- et hyl car bodl i m de,

hydrochl ori de.? HOBt refers to 1-hydroxybenzotri azol e,

THF refers to teqrahydrofuran, DIEA refers to

di i sopropyl et hyl gmine, DEAD refers to diethyl

az@gi car boxyl g PPh refers to triphenyl phosphi ne,

B.AD™r eflers-TA_Yi/i sopropyl azodi carboxyl ate, DVE

refers to di methexyethane, DMF refers to

di met hyl f ormam de, NBS refers to N-bronosucci ni m de,

5 Pd/C refers to a palladiumon carbon catal yst, PPA

refers to pol yphosphori,c acid, DPPA refers to
eny| pho@phorylf azfde, BOP refers to

Ot r i azedoH1-yl g ris(di methyl am no) phosphoni um
hexaf Nor ophosphat e, HE% efers to hydr of | uori c acid,
TEA refers to tri etﬁyl amne, TFA refers to
trifluoroacetic acid, PCC refers to pyridinium
chl orochromat e. Canpo s of fornmulae H1V are
prepared by the general nethods described in_S

| 'Schenme 1 -~ P{( PPh8u®pn.ycl, Gul/ PenH + o
R VB 2C 2 a1 PPh3 d
P 2012 RI™ % : N, 7

e

PA(CH,CN),Cl, _NaOH/HO i O N °
—_— -
R1 TTHF/EOH 'il

CH,CN, reflux

R1

R2

9

NaH, R-l
DMSO Q // NaOH / H,0
0 THF / EtOH
()
|
& R2

10

Scheme | represents a general scheme for the preparation of compounds

10  according to Formula | wherein X is NR,. R; and Rz are as defined above unless defined
otherwise. Rs is depicted as COOH; however, Scheme | may be used for preparing
compounds wherein R; is any other defined group by substituting the appropriate starting
materials. The starting materials and reagents for Scheme | are commercially available or

10



THF / EtOH CH3CN, reflux R2 NaH, R-1 DVMSO ' NaOH H20
V- OTHF/ EEOH- / / B) VI RR2 10 Schene |
wo epsee®nt s a general schene for the preparatipem/v§2004/022706
conmpounds according to Formula | wherein Xis NR. R
and R2 are as defined ve unl ess define
Bt

i Se.
arggmpde {fam; rapealbavel B TRaefigh s moaes idin by those
sKild @lﬂfg)@tl ng conpounds wherein R3 is any other
def i ro by substituting.the a rlate st
ot o P EYSBiRsebUGR Pl HACORIT G RRIOPEAg s F droteeyHodide
(sasm%eethylap_r-&)decyéﬁmaﬁe adridyemyla& bamcefmaé)emmbe pfgsente of copper
5 loﬁ@[engeot{jg tr%qlsaﬂg%%p% L lc@feﬁcﬁah%oqy %{gl 3peth§flamn‘% to produce the
dJeﬁﬂe:iEmm&tl‘ﬁﬁléllyleyllyécﬁé@legé eeacmedtrmnéthyleuyt YPGUO [ ireeved with
- etero = | de
PlesgHm SaPG0B eI %fb@nﬁﬁep@m 5 2B uiipe fehebasdy 4 dighioro-aniline)
istbr_BﬁctBﬁ Qﬁtﬂl’biﬂomlfqnwmi@l@ftolpg@hl&@ ,the loollc>|an|(Ijlne 6. The iodoaniline 6 is then
repieth Y. POSDRRIETS ek qed) b Présencd‘of copper fodide,
10 bi%(tm zmh@edlh;ﬂe)ammyépaagmmyl e(rjaed 3. tn@ﬂht?lamme to afford the
ri Sl [ ou 1.S renove ot assl um
A bsRIEEn g, nIRaBElIg o [ GEied I the, Hiseancheol bisagetonitile)-
duaﬁlo%pénahlmluoa@etamtrhe ftﬁf)ffdré trﬁeeayzdn.@eh moﬂbcttmr TRe benzoate 8 is then
h\}c{glgjg%ﬁ%{n dﬁl@ eégg Ty &)g%(ggg@n4| |/¥n[e tlvell-y,ebenzoate 8 is alkylated
uﬁﬁ@@?b@ﬁﬁh&drﬂ@%n&an ld]kytHéﬂdﬁf(ﬁmn@flnw:tjhw m@é) foosftoi€ , N-alkylated
ripnen QS al | adl um
15 piopci 0y AR ERELTS AP IO THIOUERH B PP ACEPSAURInG bentplg acid o

aniline 7 is heated in the presence of

bi s(acetonitrile)- dichl ogﬁﬁ%hgm umin acetonitrile

to afford the cyclized pr The benzoate 8 is
then hydrolyzed to the correspondi ng benzoic acid 9.
Al ternatively, benzoate 8 is al kyl ated

! BOC,0, Dioxane //
R1 reflux @
NHBOC NHBOC

1

1. PA(PPhy),Cl,, Cul
Et,N, DMF O «
2. TBAF, THF, reflux

HN/

\/
N
H
5

Scheme Il represents an alternative scheme for the preparation of compounds
20  according to Formula | wherein X is is NH and R; is tetrazolyl. R; and R; are as defined
above unless defined otherwise. The starting materials and reagents for Scheme |l are

11
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15

usi ng sodi um hydri de and an al kyl hali de (such as

met hyl iodide) to afford L/-al kyl ated product 10. The
whenzoedes 10 i s then hydrolyzed to the corresppomiUs04/022706

benzoic acid 9. SCHEME Il BOC2O, D oxane refl ux NHBOC

coégﬁ%rﬁjgfkf E\%}%Béesen??%dne atﬁv(\]l %.R‘}'@"g gﬁé’z lr’e;\lgle}igérlrtl atdrials using

m@hedsakrm\wmbymbse:slmt&oijndmamor ding to Formul a |

(rj,g ﬁ?é( nabove Gt es%ﬂﬁﬁe#‘% @HWF%&% Ry Q,eR% Bloduce the

casbc—&natemg Rexicton ofl iedcaphienyéagmta&subehtu@dmmw hltrlle 3 in the presence

o E5RETUREE| GBI AL By gspyparine o oo
dipfeniyladstylenevintehyediaies e Théi diptesthylanetyleae ds tthen reacted with TBAF in

odo L1 act.ed th.t n

P TS et Bnch Bopitd R SRS B 5k eocng i
1-methgi-piberigih-22onal tb laffardsthb $dtrtzaleedd et hynyl -nitrile 3 in

the presence of copper i odide,

bi s(tri phenyl phosphi ne) - di chl or opal | adi um and

triethylamne to afford aSGHEMEY acetyl ene

i nternedi ate. The di phgnyl acetyl ene is then react ed

with TBAF in refluxing \THF to affordlndole4 The

1- met hy kipi=pe
S TN e
refl ux, overnlght

3

0, S

o)
K,CO,

MeOH
R2
4

] !
BBr, H,0
R1 —- R1
CH,CI,
X XH

I r.t., overnight
X = OH, or SH 6
(o] /—"'
0
d(PPh,),Cl, / Cul / PPh,
. \ Q
Et;N, reflux, overnight X
X = OH, or SH R2
(0]
OH
NaOH /H,0 A
—_——
THF/Ew0H . A1
X
R2
X=Oors ©

Scheme Il represents a general scheme for the preparation of compounds
according to Formula |1 wherein X is O or S. R; and R; are as defined above unless
defined otherwise. Rg is depicted as COOH; however, Scheme Il may be used for
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THF / EtOHT* " RL R2 X = Oor S Schene |1l represents

a general schene for the preparation of conpounds
waec@snadopsy to Fornula | wherein X is O or S. RPCEOS20RR022706

are as defined above unl ess defined otherwise. R3 is

e A e e

apprapriated gtastirigs matevitlsn g Thé eteatjner mpteratsears:t sgagenty for Scheme 1il are
t .
e Breikip B A5 B SR oBRE LRI g vois

memrmsakrmvm bwthas'aslklm ietisd at.t i ng materials using

Tri E]:r{rﬂi}h a@g y%ﬁgnhogasctefcjégﬁr# gg mﬁﬁ&?hgteaérgl- or heterc%aryl -iodide (such
asaeth-2-imdotbenesaia) inl the quiesbecé il chpres iodide and bls(trlphenylphosphme)

SRR R Shyl RS PRESSIER S Py e o

tnh*@t}'g'tsﬂyugreun Baechesed with potassmm carbonate and methanol to produce 4. An

ar{i%cil%zﬁq% %lé‘ﬂognlp %er%ol?)ar%stg yrjeg& V\ﬁj t"ﬁmp ({ng %I]Iblﬂ(r)nmlde to produce the

nod@dﬂemlaﬁ eAanmbldpyhbhxar(sxhchtas ipdophenel, 2-iodwn4 ehios@pker(o up f2-iodo-4,5-

d‘ﬁ?"ﬂf‘%ﬂ‘a@ IS %;gf’rgag%gm% th cc))hg@ﬁaﬁg y}@é\%h b?\rtﬂg gr%seng? of copper

iodise@hd @is(irlpﬂamtmmbhlné)dlobhbmp@mdhumrtoe;tfbnmthb cyolrzed product 7. The

cFileRyodls By RErSiee PR R DobHEE FRIL S0Y | ool de

and bi s(triphenyl phosphi ne) di chl oropal ladiumto afford

L;gr%&?@lflgglﬁlggps{aﬁguoggp% gg&%ﬁanihx% rgegzpe%t i\l jass tnl?%gjl panner in a

suiteldliet solverstafrom die tpiaeempmommmﬁsl ane a7 epxaesxd df nara acid, such as
hyz%?a% ar‘lrﬁgh)gq'%ébrgwl X@rgﬁ&%ﬁcagw%éa ;%ﬁ/o%gh%rhc %g%t h?nﬂBS‘FoSQénc maleic,

sdmyﬂrwmhhmthaoesmmdroobf)enam of hly@I cofnboemdsciors uhfiar satts or zwitterions

RSB S ooha LR G5 N PG B oompoun

withaar exebs of ain EWatlmeerreacgmt v&ucbhamyhyrﬂromde:,eparabrhaie or alkoxide,
TR0 AP SBREBPT g e b TpARE AR gone uch
Lids r\a+hydr oQatle, Mgat tnmiaNeI4drr a@l kpadiitte exaropleai ofi cagionfepresent in
DR BRI BB eReall 1 L R aperoprTae organie

and Nk nwendos dst pravidex sanphasnarfeutic | congopities evitich tomprises a
cdDrrllq}:%un%Ca%%ct)rlan%l t/<\> f%antﬁge ?l?,l (ﬁ),s(ﬁll),t & (IV) and a pharmaceutically acceptable
carrier. Accordingly, the compounds of formulae (1), (II), (lil), and (IV) may be used in the
manufacture of a medicament. Pharmaceutical compositions of the compounds of
formulae (1), (Il), (IN), and (IV) prepared as hereinbefore described may be formulated as
solutions or lyophilized powders for parenteral administration. Powders may be
reconstituted by addition of a suitable diluent or other pharmaceutically acceptable carrier
prior to use. The liquid formulation may be a buffered, isotonic, aqueous solution.
Examples of suitable diluents are normal isotonic saline solution, standard 5% dextrose in
water or buffered sodium or ammonium acetate solution. Such formulation is especially
suitable for parenteral administration, but may also be used for oral administration or
contained in a metered dose inhaler or nebulizer for insufflation. 1t may be desirable to
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This invention al so provides a pharnmaceuti cal
conposition which conprises a conpound according to

wo eoosobees (1), (I11), (I'11), or (1V) and a PCT/US2004/022706
phar maceuti cal » acceptable carrier. Accordingly, the

2B hyiF B o, (il Sk Vol sace

pdwmwi@tmmlymahammn‘p@gdmmh@r@ﬁ of Redigomiitaleds of
for mil ?tél&) thdésblacmbédéxhhg ’m%);g? (et é?fleﬁ@@rtaagle | or prepared in a

hereln escri ornu ated 'as so
eroulsioy aqsheyiriiz dat WMQM|étwﬁlorpar%1ﬂr@aa¢ut@dlm accaptaiié enlid or liquid

cap 9«%{)@ %53/ @Xdc%ﬁi t%ee%ﬁgﬁéé BF&wllﬁym@@g}ng%%g%rffor% ?af&lﬁaﬁ@ ‘o?eparatlon

uen rmaceut cal carri
ofghe composiize. Sb’lidecdrrmmmbllidﬁrs‘taﬂcht Iaowsmagam@nesulfate d|hydrate terra

alggfrﬁlgér?%’iurh ?éa(? Cor &83&%{8’ S%llé“de%ﬁn g&gﬁ 1, 8 r%ﬁ’tqelatln Liquid

e diltu S are oni ¢
castiern dwi@e&%mﬂepbamﬂeml; ohvuamlesalloe abdMaéeredT mazarmanmﬂy also include

o B85 AoyRe Lt oy TSRO @yl e ion

om;h alvan Ebe aswdnif airsolid edrriedvaries b, atefenabty; witldost kmtweeh about 20
my ﬁ% L?Pgﬁgf Opderdq?g%%ﬁhgeqrhe halt ?éjel rga:(r%tllonlsean p Mnade following

ths ucdnvastiqnal ymhmdqeyrofobh@imwy |gvsd>lwng nnlllmgdrmlxmg, granulating, and

og%tgl ul; oi‘?me?ucgéée%sa ol e r%lgge!t t‘?!r@rg%sg'c% s lnnrg”ZJﬂ%goelqd filing for hard

gelatimpcpads forays. bWhenadqqsmil mreacd is GsHyl, meepreparaporewalrkmjmﬂne form of

a_emnul r . N
o st o BlusRY P pl R BT RbbER sBponsion; oiSgen a tiauid
fonnl;na‘nmw rady:l bel atimirdste@aciirecty s6.abifilled mtd aeoﬁ: gatptis capsoie.

or tlgo rrggtla %cﬁrﬁhgstrgt grﬁ?h?%{::ﬁg?ﬂdst&’%hlg ci)m%%ﬁ&]i }’r%&tals%%é gomblned |

carri ose crum su

with bxadipierite sutheas ac@labattenggyresn, galainearpsiyetgienst ghgnolscand molded
. aci . pectin, acacia, agar or gelatin. Liquid
n ae}?li"pé)lpg c’lch}‘rcl ude syrup, peanut oil, olive oil, saline
and Fattepical Ealenigisiratioar theaqonmogode; otcthisdeventisnsnagi meedombined with
dl{uﬁht%atﬁetﬁ@ﬁﬁei 'fo%}rnaﬁfu&ﬁtn?ésntgl %a \rﬁ{a{ehego @Pesé a%ﬁbv‘ae%r or %prays The
ccmﬁpczsclionsi whinhr arerointanentss gblst paqheseblecrabm cowtdm dibeents, for example,
2 . uni he . ..
arﬁr%glwgﬁ v%?&ggﬁe %t%qgetr&a%tsi gg%tffénr%é%’}fagg'g #j%%%g%hhge@%%sg Herivatives,
pcﬂymmeerta ginedls, taﬂmbnesq Urestonfteq tsﬁjciwsaq'd italo @hdizng oxidd, iongixtures of
Py ranul at r y
’[h]e%%< st{}lgsﬁrg:t g,f ;ﬁlp%sééﬁgjros%%ﬂf &\&19@1 %1% o%egé’vgﬁ Epr?ﬁz ?]:é {n diluents, for
exaanple, Jadtase, nalcapiicic eacfobraﬂmanhdmydmﬂdeqmahtlmlsmcae ansi polyamide

poﬁ’q%g,i’ ' he%g{r%J %ﬁati;xgg% nsvl\fgs g 5, | nA&é]ﬁorIaﬂ{(fULongo%ic%Y rolfﬁpdhalmologic

us or non-a
ackmeqstraﬂmnorthe Sypnhalaczhnrlqm elrac owater] aiktaresmal weder and water miscible

soz ee]ng sﬁct:fﬁ égg aﬁ(%hol)é dr v%get%lefdllgI aehqi \}vgtteps&uglgfnon toxic polymers,
for example cellulose denvatlves, such as methyl cellulose.

The compounds described herein are BK channel activators and are useful for
treating conditions or diseases wherein the activation of BK channels would be desired or
provide amelioration. For instance, these compounds are useful in the treatment of
disorders associated with smooth muscle contraction and therefore, the instant
compounds are useful in the treatment of disorders involving excessive smooth muscle
contraction of the urinary tract. Thus, the instant compounds are useful in the treatment
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For rectal admi nistration, the conpounds of this

i nvention may al so be conbi ned with excipients such as
waeowsaopatt er, glycerin, gelatin or polyethyl eP€T/US2004/022706

gl ycol s and nol ded into a suppository. For topical

dm ni st [ t d this.i i .
ofaihrh EhORInERey MBI BRURER sRys kb Rielis bl g Batea wit
dgelssr ipsatiildy, irdeblenbladjendeliakiona,s pysiilis,. urEtieitis, and kidney stone
PRS2 A, B e L BRSB p EoprPaRhas o musct
celisgibb abinpobiadssof tvainetant ipeertiohians belivad thhater wijiyca thetreatment of
S IR AT HaReodhy bUBHEY G0 5B Ry Amers aiese,
Parkinden’s aliseasat supessacfal tshinakzoslibistase; esntrdlhesrvous system disorders,
GRrEERP, PR iy FRiodRi Bedt Byt o hnghage, bl
b@h%ﬁyﬁdmﬂuj d:!l\mxﬁidﬂlﬁ,orc?ltf;lnam TOSbSﬁrllldgiO?,t kroahiel iggymmpdml, Iinflammatory

er r. m.xtures o se. su ances. :
PAIBrheLERaClF PP R HAT O o0 VRl HTRO LY BSRES 10T i i
car r Ties sorapaundaiogthis iverttionese atiminidtenedan thewedtient, in a manner such
) P8 Cormantale LurlE e et o5 et SRR ubentERE, B Gher suen
ingixatigrse Thel ghakraacutiesli coatpogkion containingstherebimpbund is administered at
cel | u|l ose e co scri be rein.are B

o i e R B Yo, B g or sovors s

daipnm & nemseocordissaa st thbeoadition bethectdtieat. | BrefabblBKthe oral dose:

W ogut T im0 Bt F0h o aaBiibiioP ek Boldd neficing vpon -

thef agk, Slosdyeneight 20di sngstomist &f SheDpatientiusEdre acutat thaeipyoparenteral -

nd.therefore, the . instant conpound re useful in the .. .. .
FRORRER Soroareds ABnS S RUBH TG B das FolbSbortrIE © m 5%
deriek dn aenér achoraial ehlind)eorwr sindlay fdrmatttion TWiths suitdbée excipients, is

i nst.ant. conpounds are useful in the.treatment of .
e} STERE)VS, ARG Al oS el R PP 1T fgdul. The precise level
ahd eshach ep aghictd ittee asmpodsisoaicadrinistdrbd detreadigrdetermined by one
i.lrez{.a il irgy, irritable bl adder, pollakiuria, cystitis,
skiletiRM& %% and ki dney stone ailments. Because BK
chanTké sompeuralssmay dertdsted imene @h sewerdi biologitdl ssaags o determine

nuscle cells he conpoynds of the.instant inventi .
e SMSEP 5B, B TReP P G 15 hEE RR dAVE A S g maceutical
effedt! ow ng conditions or diseases: cerebral infarction

di mentia, Al zheiner's disease, Parkinson's disease,

suprasacral spinalcord disease, central nervous system

di sorders, hypertension, stroke, angina, congestive

heart failure, subarachnoid henorrhage, irritable

bowel syndrone, diverticuli or outflow obstruction,

brachi al asthma, pain, inflammtory

15



10

15

20

25

30

pai n, neuropathic pain and chronic obstructive
pul nronary di sease (COPD). The conpounds of this

WO pysob49en are adnmini stered to the patient, | nPeEr/Iazm€022706
such that the concentration of drug is sufficient to
treat urinary i t ' [

Ptk 2o siiite PLER S RRES reShivab e itatop G iRge colls
|s adm ni stered at an oral dose of between about 10 ny

o 2ok SRl RSB S P R e esosoos
bauiyt weight) & mbler BbvyZedlared dVhite chaibids @55 by hbdwwVefgmt) killed by
0‘%2 od‘?‘ﬂgg%‘gﬁoﬁﬁgﬂb&g@ apgﬁﬂy L&}ngh@gg%ém@snp %%sdl #%old, nominal
Chtérepatalisnsolutienrcoataitting tihendpi37 NaCk stdtRD,, 1 MgSO4, 10 glucose, 5
H%?%Eés%@ﬁ%%%ﬁal ‘gfrﬁ) ! ef mlﬁogfgfﬁ ?eru#nébagé\egf ;#1-2 siég |f ﬁémg{] Hundles of

delfusbﬂmmbleaﬁére rebopped it itiny [pisces amoiLihatkdated ini the nominal Ca**-free
| e ex |ents fect| hough.

—al
seife  SB0L Ao oI AT 1 Sies: (s [ sUsTiE®Es were then
m@tat%%tﬁe;( Bet&lin anobmmbogblw%OnNmadhduyg@danOqMQazlg 1.5 mg ml”
m ni stereq | elrer e
oirgers Ak (WErphaiasSabraed Saparted Skl e BE, bbtgese oav
(Qigrﬂé)aglr@ahnamé*meé @alm\etse)lumbn ant ivebbled wgtht At $ingleafimooth muscle

o<y a17R BBEP A 14 srer Tl S i B W B inoubated n fresh

- ergdymeesdlution. f ICe8 Ndojledtivnl wae degdatatt éor 3 timesh s greatest number of

cel

oG5 S e e A B0 AR LRI Gt ane

ra¥es at gen bla¥ért sendoath briussle (21l S warestis g doatdiy C\vie !ag(‘B -méekiiun eomposed of

rdose. with so b i e, urj

(o0 e b LRGP Fronp Reh Mg hee BB, NasATP . 5
Nﬁ@wwa@n SC@Gét&ienIZDga(nhrfe nid) gl§Sie, NEOCHlucOs KRB HEPES. Cells were

i}’\égi? Fr%Iuc 5 HEPES, 8 taurine and 1 ng m 1

P‘h%"P&Q B SRR RMQUSoH=7. 4. Sl | bundl es of

det rBKObumrﬁ‘C}rsEomrgs Gxilispwect ipioedt imya pivetiesx@anithental chamber

i n ate e_noni nal +-free.saline. s i,0
OB eapuidtiPEoRBPERE srRferlt FTnEr B o e DoBL. 2 cac
10vgiueosd) el HERPESAPpKE7.41 THheDwhols-cel velhagenelampl tachrdgquenwde used for

I
e G e Rae a0 el Bak smprse AHTIAR HERpy s EaTa, 1
MBCR} 8 ASPATRXIO2 CéJO@nB)HEI@ES,OpiHﬂBQ Cadgs iveeedisablvetein DMSO as 10
l.ution and bubbled wth Lolngle s th scl
miEpbe bR a it d ot arainga st b R el avere held
atpDEME'S ame IBK rcrrents Lbartee eedordeldr defing 200-ms depolarizing voltage steps
between 10 to 80 mV in 10-mV increments. Inter-pulse interval was 3-s. BK current
amplitude was measured as the mean current during the last 30-ms of voltage steps and
plotted against membrane voltage. The current/voltage relationships recorded in the
absence and presence of various drugs were compared to determine the drug effects.
Compounds of the present invention display an increase in current greater than

5% control (basal response).
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enzyme solution. Cell collection was repeated for 3
times. The greatest nunber of elongated cells were

WO bdoaionmd3 ar ound 90 and 120 mi nutes, respecti veECTUEING022706
rabbits and rats. The bl adder smooth nuscle cells were

= oflinclitie dh Rel RS 4B 88887 B8 %%EF%’V e strips.

K2EGTA, 2 Na2ATP , 5 Na-pyruvate, 5 creatine,

taur .
| TR e o BT A e T i B o o i
longitumiirchl Bigip&¢1 Srsmvmeag’ﬂ)‘l doed width)a Themmtucoex pies irereoneal and the strips

Fﬁ"ﬁm SoReLaE ,It,g%tug%%@ iR PE0e b8 63, dhtiBined in

phylsiotuyicn) sA0SOHRRES)T tind-Following Hoepokitbre {rabl)] NaGil 118gKCI 4.7; NAHCO,

Zillﬁﬁpté %r\dggéﬁ%@ 538%@ ‘rgaae uocr()giﬁqm%Z%rsk%]?\/eéenguilibrated

foEGTA, urideMECh 2restingViph$ien énd? nEahided St HIEPES, 'ﬁhfb:’t’ss‘bes were then

PRITRAGIEY, vt ASTOnn et S OIC i Ak PEDP| [ASgpnse stabilzed

(approxinasly 26ahing tmrcenipehﬁbsawe@ e[ddedﬁtdnﬁléh%ly It tHeSbaled. EChanges
recaorded duri ngﬁ}oo- E}I‘I zing volta

NSRS 11D TeGTdesT Mo AsTEe e Toiser ahsbeers RapdectiTia g PC based

recofid@igvald avatyshs Systdiiandlekabsangs & hefent@s ofeasxatied padduced by
ih mean current during the |ast 30-ms of voltage
0 ﬂ'@\ﬂé’a%‘ﬁ?”ﬂﬁotted agai nst menbrane vol tage. The

cur rﬁradnvp'duhaglfg doe.b@brsmngdwlr@@x rsfrfstl esliscre tfhaeaizmmad exhibits
ence or . varjous dru
orgeee FRnD% R CLTT ot 51588 ISP ARE Bpeaitipion. Certan -

cdnﬁbtﬁj’rho bis @ﬂtlhd;l m&rmm 8Row @Eda@@&ﬁ?r} 0% %h’]idbﬂi mgsleaélgxatiohan
5A) contro as onse), Effect. of conpou on .
i SR PI8 GHism LaIBg ) INTelsien e ATae, O 4BR scope of this
mﬁéri’u:oﬁsbuﬂ'h& pfdvrdagytohlhmﬂdw he@stol m@k@taﬁd lfsreomell\&)fhpounds of this
an | IS ut i ﬂ i I ha tri
ingorh, Many e el pba it fe o fin B an.
and the strips rmunt ed in 15 m vertical tissue baths,
aerated with 95% % dlna
physi ol ogi cal sal %@&%ﬁ%x%ﬁ%@ﬁ
conposition (MN): Nad 118;Gddral4. 7; NAHCO 3 25;
KH2PO4 1.2; MgSO4 0.58; CaCl2 2.5 and gl ucose 11. The

ti ssues were equilibrated for 1 h under 2 g resting

t ensN@cﬂea&nda%@guatra%mdgatspsa@ﬁ?reTir&otdesslsaieﬁJO\é\mer_ Ushna Bruker
recontracte the a on 0 mM nd after .

A8 e s poReEr Bt I+ 2 ot Py ot iR iosgoRTn, t GBSO-de is

hmmummmwyaummm afid QD@D sabiyadcutdrivthddainds . Chemical shifts are

Chan
repoﬁecﬁg ?nsparts per million (8) downfield from the internal standard tetramethylsilane.

Abbreviations for NMR data are as follows: s = singlet, d = doublet, t = triplet, g = quartet,
m = multiplet, dd = doublet of doublets, dt = doublet of triplets, app = apparent, br = broad.
J indicates the NMR coupling constant measured in Hertz. Continuous wave infrared (IR)
spectra were recorded on a Perkin-Elmer 683 infrared spectrometer, and Fourier
transform infrared (FTIR) spectra were recorded on a Nicolet Impact 400 D infrared
spectrometer. IR and FTIR spectra were recorded in transmission mode, and band
positions are reported in inverse wavenumbers (cm'1). Mass spectra were taken on
either VG 70 FE, PE Syx API lil, or VG ZAB HF instruments, using fast atom

bombardment (FAB) or electrospray (ES) ionization techniques. Elemental analyses were
17
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in tension were recorded using isonetric force
transducers connected to a PC based recordi ng and

war@s¥ed993 syst em and expressed as a per cent agePOf/US2004/022706
rel axati on produced by 0.1 nmM papaverine. A conpound

IS, i der ed I i f
o RERLELOG Earrelr s o SART AR Bet Ve PR AR faken on o
ThadmAdDHodweromphing dodinampatratas iaow. aEephenrrectsirp dlintisnpefatures are

this,in eenéis?(ﬁ Ig,ihow greater than 10% snooth nusl e
rerp8r‘%9‘<£‘t SHeESTRE 8§('arrpl es which follow are intended in
no wApaltezhl $ilidat Geh&Fsnwiple. erakhiica Gebhd iFo?2h4 thin layeeplates were

B85 Rl ol SR B gy vor cri

ot drl E.iMerck Kitisklgeb@p 330+100tnoeshhoitiea ghli | [ ed in the art.
EXAMPLES AND EXPERI MENTAL General Nucl ear nmagnetic
resonance spectra were recorded at 400 MHz using a
Bruker AC 400 spectronet erExaohiled i s
deuteri och O-d i .
hexadeut er 68 FOXT-tre, —eat r—ohe
a) BlddedRadihioporaniiacol . Chemical shifts are reported in
part r,mllion, (d) d jeldfromthe internal . L
D e chBlorRliBe 4 § 21/ RibpetaRnsfiectlope{ fionin acetc acid
(1@0enis 1Cp{1bayy®2.6smmat)i we dissohebd=n doetid adid (125-mL); apd etided slowly
= quyartet, m= multiple dd = dpubl.et aof doublets,. .
ke 2{5h soltioBover T e 8 enfodr, B affee Hipu RO Y Eefion mixure
wds ifinelied ahes tHehsolildReco wakhed) with rsraalt ameastusfeatetio acid to give tan
Hertz. ntinuous ve infrared (JR) .spectr e. .
Qe it ASaARE erb S i e B IRl cream whit
selidd F®00i@®r AdditafabroidsnhigdtachedRnl iR} ccptctrid fileste. These were
fecorded on a N colet Inpact 400 D infrare .
gD A ] W clor TR St (PR Ph Py | ot ervetaline
battkerswersscanbinadiend esveyshalivdd fast ammsyaoleexaep d8s ed.)ite give white
i_nyerse wavenunbers nr. ') S ectra en_ ~.
4 Rt o YRR ende e, oy B30 RBES, B 4B Bp 5T TLo: ety
atasternssand $:9, sisiglegspion s LCRISarasudMiH)r dMRt(df BABO)OT.74 (s, 1H), 6.92
e|.ectr (ES) ionization techniques. El enental
(Sai@r é@ggg'é@/'eobt ai ned using a Perkin-El ner 240C
el emental analyzer. Melting points were taken on a
T, s- Hooyer neltin i nt. .apparat u d are '
bbﬂ'ﬁ%ﬁ%“g’gt&‘}ﬂ‘?fc’tpé“r’rﬁ%%ﬁwﬂ?/ﬁ)é%&r%?‘& arcbd;%[ﬁgga%lrn degr ees
Cel sTTus. stitvieg selatorSofl 2-paloBx4-dicRloendnine (2 gk 436l moal) was added .
S%ynglgbelffzggdéc&P e':tﬂyllea eerr(o.%agt, 35'1 4\An§rrn%I; lijima, Toru; Endo, Yasuyuki, Tsuji,
Motonori; Kawachi, Emico; Kagechika, Hiroyuki; Shudo, Koichi; Chem. Pharm. Bull. 1999,
47(3), 398-404) in triethylamine (20 mL) and THF (20 mL). To this solution was added
copper iodide (7 mg, 0.037 mmol) and palladium bis(triphenylphosphine) dichloride. The

mixture was stirred for 3.5 h at rt. The reaction mixture was concentrated and the crude
product was dissolved in EtOAc. The EtOAc solution was washed with saturated,
aqueous bicarbonate, H,O, and brine. The EtOAc layer was dried over Na,SO,, filtered,
and concentrated. The crude product was subjected to silica gel chromatography (15%
EtOAc:Hexane) to afford the title compound, 0.66 g (47%). LCMS 334.2 (M+H).
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used for thin layer chromatography. Both flash and

gravity chromatography were carried out on E. Merck
whe@sebeges 60 (230-400 nmesh) silica gel. ExanpP€@r/1S2004/022706

Preparation of 3-(5,6-Dichloro-1 Hindol-2-yl)-benzoic

o Yoo ] ot anili
O F P It S g B g b Ber

di ssbt getiring delutian gbinei abone anilice 483 g( 1.90nmmol) was|agred palladium
bl%(%éﬁtgmtrﬁ)% oqsca%e)lp‘gaftoq 12 ?%é’ W’?wl W’h@?gédtlﬁrd t%‘iiétﬁre( \&gé heated at 65
°Qoferr i3okl dmeonmunemnras ouote@lrartdwmmedwoJ he, restiing eystallioa product was

' S A :

w%h;éﬁgﬁ F‘Et% ar{cl hﬁe\fq{ ace r%@g%%rﬂgo ?J?(&\)lc%\s/tel'l‘@?tg% W%"MS 5}1 off-white
salid y&.t2ad, B0%heCRISAI34st dMsHhere triturated with water

and filtered to give creamwhite solids (6.00 Q).

Addi tional solids had formed in the acetic acid
d)f4-¢5t6‘-9toialord’ hElsedolexw)-bedzberast] triturated with wat er

r i ge

bat c °e§ %&@8&%%§gt an%# qRe’:éc(?sé(%t al tlozl_Egé Pnl_g é{r\féa?,_'m}: (% mL) was

adoiedl oNeacpaNa QB 0.2 n)L)t dThgi nmietudnwae refluxed for 3.5 h, and concentrated.

i s B Al OBP I A SRS P S FhbdenfidP soid was

didsdedsn D Ac,spashed WikiSH28 Brif &tdded WWRN@@@DHB@)IIteréd 74 he EtOAc

1 0
scifipy Vs adctPusr Rlagont bt Epailt es,a beige ool 15 o (2%
L@vByao6®sveiH).To a stirring solutlon of
2-i10do-3,4-dichloro-aniline (1.2 g, 4.16 mmol) was
added 3-et hynyl -benzoic acid ethyl ester (0.72 g, 4.14

mol ; Iljlma Toru Endo Ml, Tsuji, Motonori;

%thﬁ)-batjégi(ﬁ ltalabld

Tﬂermttetdmmm)unmwas b@epalted mlradsfﬁmﬁr roaohemtg ExaropleHi. 4.CMS 296.2 (M+).
sol uti on was added copper iodide (7 ng, 0.037 mmol)
and pal | adi um bi s(tri phenyl phosphi ne) dichloride. The
m xture was sti rred for 3.Exampe 3rt. The reaction
m xture |
di ssol ve\élvaF$re R P e i
Trmntlermrmunawe@@dnecmrdcmmaarenanﬂm@m Emmlbienn d.CN$1865.6 (M+).
Et OAc | ayer was dried over Na2S™4, filtered, and
concentrated. The crude product was subject ed to
silica gel chromatography (15% Et QAc: Hexane) to afford
the title conpound, O0.66 Y84 LOM5 334.2 (MtH). c)
4-(5,6-Di chloro-1 Hindol =Z=yt)=tenzoi c acid et hyl
est er Preparation of 3-(5,6-Dichloro-1H-indol-2-yi)-4-methoxy-benzoic acid

The title compound was prepared in a similar manner to Example 1. LCMS 336.2

(M+).
Example 5
Preparation of 5-(5,6-Dichloro-1H-indol-2-yl)-2-chloro-benzoic acid
The title compound was prepared in a similar manner to Example 1. LCMS 340.4
(M+).
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To a stirring solution of the above aniline (0.33 g,

1.0 mmol ) was added pal | adi um bi s(acetonitrile)
walc@bkloampzie i n acetonitrile (25 nmL). The reactPONUS2004/022706

m xture was heated at 65 OC for 3 h. The m xture was

cooled and filtered. The r@g%“ Rg cryst al i ne product

was washed in EtOH and dri vacuumto provide

t he tit | Rrepargion ofi3#5,6ddiclidrio- wmethyl-indbl-2tvi)-Benigacid
60% . LCMS 334.2 (M¥H). d)

4-(5,6-D chloro-1Hindol -2-yl)-benzoic acid To a
a)%—(HG-DiUQ\lcS@hLmé-omoeﬁ-yt)tb@nadﬂoaeidmydaesteh EtOH (8 nl)

and de 7
it 11 8 B S of HeSFeg BBl Sterkia g igo Hig 0.0 mmo,
in rm\ssoqe n‘lvlté)swah hadiesib %% Nal—l—(ﬁe)mmd) Aointhl)f | Bok mixture M@Adheated at 45
e resulting so
L1 5B SR L5 o8 RS A e e wes
stinte@Aor aobcummmal ga.mic ante The abstdlic wasadifupectittin Hg@lanldeextracted with
E%%e%(@%ﬁ be| e%gl?rlggq ﬁh%?va%}éos \ﬁl%j Hgb%e?’gﬁeaoover Na,S0,,
filte@e?aﬂb |c0ﬁ<£en|trgkedndlid 4 flarsk- donteanifg t‘r&rcbwqtcblmi veas abldBdesther, and the
title co nd wa d
PSRRI eaeeS g RS i, T il it B sl Bap cred uncer
vatu(m, t6-aBoidnae kiyéd cdrhbourdids 2white balioz 0102 ga67th) THEVIS i34B© (M+H).
compound was prepared in a simlar manner to Exanple

1. LCVS 265.6 (M+). Exanple 4 Preparation of
b)34-(5%6 mdaimdahamhw intol2sl}-bénzplc)actt met hoxy- benzoi ¢ aci d

Then%l tI |rr| u@bo % prepar eg?ﬁﬁ?%a S}Qrgegﬁ?olmngg# t(é)mL) and

THF (3 BILY hdaere@ldbdiﬂ inndg) Na@EV(ecmhﬂu) oTbe nbdue \ead réﬂﬁkm:i for 3.5 h, and

title c und .was d -
ol e TR 555 BT i ) SMEARRIDRFIAS, ho resuing
s@id(VabdiBsaN8 DINOEIDAdyiaskiéd it iR Hvide) bMEbo\lErd*da2604, and filtered.
The EtOAc solution was concentrated to afford the title compound as a white solid, 60 mg

(90%). LCMS 320.2 (M+H).

Example 7
Preparation of 3-(5,6-Dimethyl-1H-indol-2-yl)-4-methoxy-benzoic acid

The title compound was prepared in a similar manner to Example 1. LCMS 296.2
(M+).
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a) 4-(5,6-D chloro-1-Me-indol -2-yl)-benzoic acid ethyl
ester To a stirring solution of the ester from Exanple

wda 2@sep®9n-c, (100 nmg, 0.3 mmol), in DVBO (2 mPCh/USWa$022706

added 60% NaH (16 ng, 0.4 mmol). The m xture was
heated at 45 OC for 45 mn éir't@en Mel (0.05 m, 0.8
Exdtiple ,

mol ) was added. The react ure was stirred for

an addi Piepaelios ot (5. cedimethyl-THindak i chigro-bsrizoloetid
it d ' . .
e e T o TR

(Ne2SO4, filtered, and concentrated. To a flask
contai ning the crude solid was added et her, and the
het er ogenous m xture was stirred for 10 min. The white

sol i d_ was filtered and driwr vacuumto afford
the title %TQ%&*.SH 8§‘§-<§‘.cr%}ot—ﬁbéﬁéolf&an-%-&f%eﬂzéié%%-

LCVS 348. 0
4-(5,6-D chl oro-1-nmet hyl -i ndol -2-yl)-benzoic acid To a

i rring sol uti f th t 70 ng, 0.2 I

ST Rt bl gy ester (70, 0.2 mon)

(0. R stirring sdlbornmok bthyeyl(tdaethejdilane d8.68rg, 386 mmaladand ethyl 3-
. nt T, id i Lut ith H?
oapeprie i o e e L B ol EGnVlenlad oG 2rsneg. cooleo
dowin fib ORG andsteatsdivivtth G2 Q79 bmg,n@41 dninele) andrPAN@2BMM ( 1.0g, 0.86
el deriEoees dEbipara e Kb ERPE B’ rore being
chr@drateti Ghvvadizd) .1Rer( Mikktd Witk 250l ral of Rtlepanad fiberedf The filirate was

3- (5, 6-Di met - 1Hi.ndol.-2-vl)-4-meth - ' Ld ‘
cHiEnREP VoRiuna VA PrsslieBys RS2 BN prRIN dufistrolye 2472
[Nedahpl e 1. LCVS 296.2 (Mt ). Exanpl e 8 Preparation of

5-(5,6-Dimethyl -1 Hindol -2-yl)-2-chl oro-benzoic acid

The title conpound was prepared in a simlar manner to
b ERd3-ethinylbsBa00. 2 (Mr ). Exanple 9 Preparation of

3-(5-5chloro-1 b f Ns 2- vyl nzoi i.d hyl .

3 { (Bt st Bk pOeVBUBRER 4o FFbis, 5o h8K) in 250 m
ok aletHanohwa$é tetalachwitl tKLCOgt(B$.P) ¢ i 238nmn{dde)6 9 hg, re8@tily mixture was
stﬁrrvé)cj g’t) rog%qer%tpgyaltur?é'for 3 hours and then filtered, concentrated, diluted with 500

ml of ether and filtered again. The filtrate was collected and the solvent was removed in

vacuo. Purification by flash silica gel column chromatography (Hexane : EtOAc = 20 : 1)
afforded the title compound as a pale green solid (9.68g, 93% for a-b). MS(ES) m/e
175.2 [M+HJ".

¢) Ethyl 3-(5-chloro-1-benzofuran-2-yl)benzoate

A  stirring solution of 4-chloro-2-iodoanisole (2.68 g, 10 mmole) in dry
dichloromethane (60 ml) was treated with boron tribromide (15.0 ml, 1 M solution in
dichloromethane) at room temperature. The reaction was run overnight before being
guenched with 100 ml of water. The resulting mixture was extracted with two portions
(250 ml) of dichloromethane, the organic layer was washed with brine, dried over sodium
sulfate and concentrated in vacuo. Purification by flash silica gel column chromatography
yielded the title compound as a solid (2.5 g, 100%).

A stirring solution of the above 4-chloro-2-iodophenol (0.75 g, 2.96 mmole), ethyl
3-ethynylbenzoate (0.566 g, 3.25 mmole) and triphenylphosphine (59 mg, 0.225 mmole)

21



10

15

20

25

30

i odobenzoate (16.5 g, 59.8 mvole) in 90 m of dry
triethylam ne was degassed, cooled down to 0O OC and

wo e@anedosvi th Cul (79 ng, 0.41 nmole) and Pd( PRiBYE2004/022706

1.0g, 0.86 mvle). The resulting mxture was heated to

] 5 oty BCISIONEE VA LAY EndRLABASARCEIN 52 5, bibe mmote

vacuo, and
ahtl | REPBU:)Oh €42 inhg,r a0@ rwaslel ohfee resuliingdmixturgi wedsd ha@e@ at 90 °C

og?r?l g?&lg’,%g ' f\}{gﬁﬁtf %ﬂg%%@{:%ﬁétegi a}ﬁﬁg Ir ben%%g{lve %LE%)HsCN 60% -

98% onteir A romu@shywel@eo[ mertltlmcmucts (0.463 et 5896) 49 bevnito sblid. MS(ES)

, nmmole) in 250 mM of nethanol was treated
"‘vﬁé?@%@ (23.9 g, 239 Mol e). The resulting m xture

was stirred at roomtenperature for 3 hours and then

o b BB SRS hontlib g i th 500 i of ‘et her

agai n Fate was coll ected and the
sol véngoluims Gferimed5+dnlwcadib@nz@umnf2 ylwemnatbx0f4hasgh1 .46 mmole)

. Si L o
ity b T B PTG o S G o 3 gt
wasrbdde r@é&%rfgmolu.ﬂrob)was%@@ﬁ)atr‘iﬁ&ﬁ@ Qm[rk/lahﬂi thenagooled to RT. The

ofgae soliehis il Teftionea i e Ah8 e iekLARE 1RGN yag gired in 100 mi

ofL(B/amrrtalnd)was’medrtwodmm ﬁoomeswuhrtbcr(lcﬁramdtr)anBaS‘ hé pehdfetie inorganic

N AL RSV A S

- \Amhert@err(aﬁ)@h’tl) Heémr@amelaygrsqueacdmmblmd, lwatsBéd widith afater, brine and

e [ N ' e r act ed
d}/*%ér tOR/%rn gg(?ﬂé'ogﬁ‘t%téb?h‘%}oﬁ#écr X zﬁ%s ere {Gacen g?;?ﬁ io yield the title
cbmpemndma vellnesblidi(0.89 oy 6818). MB(ES) mje/ er3.2qiium sul fate .
and concentrated in vacuo. Purification by flash
silica gel colum chromatography yielded the title

compound as a SO|Id (2 5 m Astlrrlng sol ution

and tri phenyl phosphl ne (59 ng, O. 225 mml e)l n 15 nl of

dr d Wit
( 5?/7‘:%0"% E& 0®@mgch Ere ggg%fa%%h%) g C%t58§ 45% %apggjl,S dichloro-2-
iquipherio] wakeisead snstetadna mmwru@lodwldmehmesﬂepac 196 til€ compound was
h d and concentrated in vacuo.
S\%];{@ép%egit M\/Séé%% %%@EI)GO% - 98% over 10 ni nutes)
yielded the title product (0.463 g, 52% as a white
solid. MS(ES) Examble 11

Preparation of 3-(1-benzofuran-2-yl)benzoic acid

Following the procedure of Example 1 steps a—d, except 2-iodophenol was used
instead of 5-chloro-2-iodophenol in step ¢, the title compound was synthesized. MS(ES)
m/e 238.8 (M").
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35

me 301.2 (M+). d)
3-(5-chl oro- 1- benzof uran-2-yl )benzoic acid A solution

w@bRoostohygb3 3- (5- chl or o- 1- benzof ur an- 2- yl ) benzoaP€T/(82044/022706

g, 1.46 mole) in 10 mM of ethanol and 10 m of THF
was treated with NaOH (2. solution in water).
The resulting sol ution vvag)—(g?é"g#e#at 55 0C for 3 hours
and t hen Rrep#raii ‘ rippzofgrahvieylibenggic ecid
removed in vacuo and the resulting material was
diluted in 100 mM of water and washed two tinmes (50
m ) woltdwingy thiel pwocaetdeifexamphet ptdpefa—thexcepo2-yromae4,5-

: ] =4 W th,/ : resul L
oHEBEn YR yAOLES Bl o ok A6 o g Bl i
was eyriheiradc MSHES) s/enefe2 dbkbi'ned, washed with water,

brine and dried over sodiumsulfate. The organic

extracts were concentrated to yield the title conmpound

as a yellow solid (0.39 gExaste 185(ES) nfe 273.2

(Mt). Exa . Pr (. fory: .

3-(5 6-Dic ?’Q_ﬁ Di OLD-

Fol | Dk tite térepqumolceakiprepaiedfx arsphi@r inastnepso Bxample 1. LCMS 306.0
( ept 4, 5-dichl oro-2- iodophenol was used instead of

- chl or o- 2-i odophenol in step c, the title conmpound

was synt hesized. M5(ES) mle 307.2 (M+). Exanple 11

Preparation of 3-(1-benzofuran:2zy!)benzoic acid

Fol | owi ng the procedure oéé&-&rﬂ%ﬂ% 1 steps a- d,

except FzepardtqgrheiiHé-Dishdoro2dd-(il Ad¢tesnhl-64yl)-phenyl]-1H-indole

5-chl oro- 2-i odophenol in step c, the title conpound

was synt hesi zed. MS(ES) me 238.8 (M). Exanple 12

a)Hr @plichlbrap-(dtydhofhebyBiHyhydpberi]mnzaohic acid +butyl ester

U a2 G B 3 bR Ao 6 25 RN Eadh routy ester
(tefd, upAd piveoip|(preparedsisd réactine dodd-3,4-dichloro-aniline and BOC,0) was
<Rl L0 DUAOGLPLIY B, 757 b ek BT g o
mEj.eper #tis coluibn Avdsh a6ddd chppardedidet @Adolb; B-28 innodnand galladium
big&rlipqwenylphosphine) dichloride (88 mg, 0.12 mmol). The mixture was stirred for 3.5 h

at rt. The reaction mixture was concentrated and the crude product was dissolved in

or0-1H=indol-2-y)-benzojc acid

EtOAc. The EtOAc solution was washed with saturated, aqueous bicarbonate, H,O, and
brine. The EtOAc layer was dried over Na,SO, and filtered. The EtOAc exiracts were
triturated with CH3CN to afford afford a precipitate. The off-white solids were washed with
EtOAc and dried under vacuum to provide the title compound, 0.32 g (67%). LCMS 387.0
(M+H).

b) 4-(5,6-Dichloro-1H-indol-2-yl)-benzonitrile

To a stirring solution of [4,5-dichloro-2-(4-cyano-phenylethynyl)-phenyl]-carbamic
acid t-butyl ester (0.32 g, 0.83 mmol) was added tetrabutylammonium fluoride (1.7 mL,
1.74 mmol - from a 1 N solution in THF) in THF (25 mL). The reaction mixture was
heated at reflux for 2 h. The reaction mixture was cooled to RT, concentrated to one half
volume, and diluted with EtOAc (25 mL). The EtOAc solution was washed with saturated
aqueous brine, dried over Na,SO,, and filtered. The EtOAc extracts were triturated with
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The title conpound was prepared in a simlar manner to
Exanple 1. LCVMS 306.0 (MtH). Exanple 14 Preparation of

WG 285009903 or 0- 2-r4- (1 A7-tetrazol -5-yl)-pheny PCT/US2004/022706
-1H i ndol e a)

4.5-Di chl or o- 2- h h -
CHEON Pt pecblie ) T8 SO oplen§aliad, ARG RAGHC B8R0 uncer
vdolubr diprdlide theitle cdmppived YL 6- ¢ GE3GNLCMSAET .3 (Iderty.|
ester (1.2 g, 0.48 mmol) (prepared by reacting

2-1io0do- 3, 4-di chloro-aniline and BOC20 was added
c)6, 6Dhgtigrb-26[@n(2 bitetradl-8-y()chhbayll 1 Hindle nmol ) i n

L1 R AP Tl AR dor BRI 14 o 05

was chdded Isadiuonmabide (0.1 gy ieh yhmpbld spdi triethyldimotd (.1 @e0(7z§8mmol) in 1-

o S THE, AR g ) Bl 12 o

I’e!abtlklﬂ‘e mtixtudau eksvemla s & Tvadd ipoukdOkc H,Ohe The Gipieous mixture was

R B EEOAFE Y G Tib APALR G RE B i P paturated

a@}EEJIUS Iklanﬁ&(ﬁnami/eﬁ' iNab O dilterue aitl Choceswtitegicto yiveea ¢an-colored solid.

triturated th or f rd eGk
rig s R i PRONGS s uRl (R BRI Gffyna. 0139
(ﬂ9m991£mm383m0t0mMHOV|de the title conmpound, 0.32 ¢

(679% . LCWVs 387.0 (MtH). b) 4-(5,6-Dichloro-1

H i ndol -2-yl)-benzonitrile To a stirring solution of

[ 4, 5-di chl or 0- 2- (4- cyano- Exempledynyl ) - phenyl | - car bam

ic acid f-butyl ester (0.32 g, 0.83 mml) was added

t et rabutyl a : :

alN sgl@g

m xture was heated at reflux for 2 h. 'The reaction

m xture was cooled to RT, concentrated to one half
a\3i LiRen2vkAd-dehiorcst-Ridph2#) BrpZQio 8Citieshy! §%ier £t oac

sol ufh %ﬂsh%ﬁaswﬂﬁ@ﬁ@f Bi(%,b- o&ﬂﬂdﬂbﬁ‘—ﬁﬁd@iﬂéﬂpb%ﬂd did ethyl ester
dried over , and filtered OAc extrac

(W Be OtAB: TTIoM: SIPRA 1ALIILKEE GORFY PR BB Jf e te: 1 PHamol and

Kgém @2 ¥e1 .25 WaadEm a%t&meﬁb@ﬁ&)amedﬁukt@eb wWag aeatéa i kfux for 10 h.
rOV|de the title co ound

TIQ%feagtlemppJB(turq:yvag o= Tl T = T dztt[e4crt1qg godué? was C<::I||\é§olved in EtOAc.

Tht ERbAGEOILLIGT swbé V\)&BﬁéB’lN]th HabL sadedted EQu@L@tNao:u Blﬁbd over Na,SO.,
sol uti on 4-(5, 6-di chl oro- Wln ol - %%‘@be zoni

fijged g caposiaten) THRSN BB AR A Y (04 g Cyofatography
(2099 B0 A Hekdrie§ tduttardtiaiteGompadund, 0/ F8 §UPHY). LOMS 424.0 (M+H).

b) 3-(1-Benzyl-5,6-dichloro-1H-indol-2-yl)-benzoic acid

To a stirring solution of 3-(1-benzyl-5,6-dichloro-1H-indol-2-yl)-benzoic acid ethyl
ester (60 mg, 0.14 mmol) was added 1 N aqueous NaOH (0.25 mL, 0.25 mmol) in a 1:1
mixture of THF-EtOH (1 mL total volume). The reaction mixture was stirred for 10 h at
RT. The reaction mixture was concentrated, the remaining white solid was suspended in
H,O (2 mL), and then acidified with glacial acetic acid. The acidic solution was extracted
with EtOAc. The EtOAc extracts were washed with H,O, saturated aqueous NaCl, dried
over Na,SO., filtered, and concentrated. Acetonitrile was added to the crude product and

the heterogenous mixture was stirred for 1 h. The mixture was filtered and the resulting
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met hyl - pi peridin-2-one (5 m _). The reaction m xture

was heated at 120 OC for 12 h. The reaction m xture
wor®soewbed to RT and poured in H2O The aqueoRST/US2004/022706

m xture was extracted with EtOAc (150 ml ). The Et OAc

Xt rac re wash i th. i ueous,
g W2 b Bles YRR ORE sl VidE e S FoMIERE RSy f ovis so2
(MeHgi ve a tan-colored solid. The solids were stirred
in CH3CN (5 m _) and filtered to afford the title
compound, 0.13 g (79% . LCMS 330.0 (M+H). Exanple 15
Preparation of 3-(1-Benzyl-5,6-dichloro-1
H i ndol - 2-yl)-benzoic acid a) SO Benzyl -
d-di chl oro-1 Hindol -7-ylJ-benzoic acid ethyl ester To
a stirring solution of 3-(5,6-dichloro-1
H i ndol - 2-yl ) -benzoic acid ethyl ester (1.2 g, 0.48
nmmol) (Steps 1(a)-(c)) was added benzyl brom de (120
uL, 1.0 mmol) and K2CO3 (0.2 g, 1.45 mml) in acetone
(25 rnL). The m xture was heated at reflux for 10 h.
The reaction m xture was concentrated and the crude
product was dissolved in Et OAc. The Et OAc sol ution was
washed with H2O, saturated aqueous NaCl, dried over
Na2SO , filtered, and concentrated. The crude product
was purified by silica gel chromatography (20%
Et OAc- Hexane) to afford the title conpound, 0.13 g
(779% . LCMS 424.0 (M+H). b)
3-(1-Benzyl -5, 6-di chl oro- 1Hi ndol - 2-yl ) - benzoic acid
To a stirring solution of 3-(1-benzyl-5,6-dichloro-1
H i ndol - 2-yl ) -benzoic acid ethyl ester (60 ng, 0.14
nol ) was added 1 N aqueous NaCH (0.25 nL, 0.25 mol)
inal:1 mxture of THF-EtOH (1 nL total volune). The
reaction mxture was stirred for 10 h at RT. The
reaction mxture was concentrated, the remaining white
solid was suspended in H20 (2 nlL), and then acidified
with glacial acetic acid. The acidic solution was
extracted with Et OAc. The Et OAc extracts were washed
with H2O, saturated aqueous NaCl, dried over Na2SO4,
filtered, and concentrated. Acetonitrile was added to
the crude product and the heterogenous m xture was
stirred for 1 h. The m xture was filtered and the
resultingsolid was dried under vacuumto provide the
title conpound, 38 ng (69% . LCMS 396.2 (M+H). What is
claimed is: 1. A nmethod of treating or inhibiting
di sorders associated with the activation of
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| ar ge conduct ance cal ci um acti vated potassi um
channel s, which conprises admnistering to a subject

wo nooseed9s her eof an effective anount of a conpPOTUS2004/022706
according to fornmula (1): (D wherein: R | is absent or
epresents.up to three substituents i ndependently

WP s (C] . 6)alkyl, (C2- 6)al kenyl
(C3_6)cycl oal kyl, aryl, (G _6)al kyl-aryl, heterocycle,

G\ Ky - | e, . , , I
| L1t CPLSAPENE! npffe s sobidg@By yg st o
laR§Bcdtiduti@nce c@cipal dofivated ppigssium ehgraeley whichORRgpriREs administering

and NRa . X ' : . j : .
5 oSl TRer et Meett® ginosine & o ool hcorging to ormula ()

substituents independently selected from(C| .

e)al kyl, (C2- 6)al kenyl, (C3_6)cyckoal kyl, aryl, (C.

jalkyl-aryl, heterocyclg, (Cj .gyaPkyl heterocycle,

ORa , SRa , hydroxyr_-h@l oy R.cyano, COR a , Cq

2Ra , SO8H, (C-)_ 6)alt .é)aékyl, CONR Rb,

and NRaR b R3 is COOH, CONRa Rb , So8M, s NRa RD,

wheldika SO2 Rb> NRa S HN A> NNN NNNRaRaRa

HNA- UXj . NN or NNeach Ra and R is

i ndependently sel ected from hydrogen, (G _g)al kyl,

10 R gé’ébséhfﬁﬁr{egﬁé\ét@ht@,up(t@‘tﬂree_ﬁﬁl@étilﬂ}ér?’(s’iiwéper?{.@dtlyl selected from (Cq.
- me) al kyl - het erocycl e: or a eutical
oXeb i aisr ke (o R e arvh (o IR BBiREYH% (C1-p)alkyl
h&lefictid, OR, !, 8RaX ihyaroRy atiefens 0o} fiflibremkthyt, icanse COR,, COoR,,
through thé activati OR o{:[ I@{% cog ctance cal ci um
SQsh: {fat-elkybESedura) e nHON a iy, al d according to
claim?2 of treating urinary incontinence or overactive

bl adder. 4, A pharmaceutical conposition which
15 Xd3Nblei S8 & conpound according to claim1 and

B is aryl or heterocycle;

Ro is absent or represents up to three substituents independently selected from (C1.

20 g)alkyl, (Co_g)alkenyl, (C3.g)cycloalkyl, aryl, (C1_g)alkyl-aryl, heterocycle, (C1-g)alkyl-
heterocycle, ORg4 , SRy , hydroxy, halogen, nitro, cyano, CORg, CO2Rg, SOgH, (C1.
g)alkyl-COo-(Cq_g)alkyl, CONRgRp, and NRgRp;

R3 is COOH, GONRgRp, SO3H, SOoNRgRp, CONR;SO2Rp,

NP s&{\' ,i(% H
)LN’Rb RD\NJ\N’Rb \ N N‘N
~"zr ) ) ) N—N \ /

. R, R, R, H N—
z"i«ﬁ AN
o
N / N—
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a pharmaceutical ® acceptable carrier. 5. A conpound
according to formula (Il) (11) wherein: R is absent

woroosemesent s up to three substituents i ndepePdEnsi094/022706
selected from (C\. 5)al kyl, (C2- g)al kenyl

aﬁz% % %%é’%endé‘rﬁtéy' selefc%]deftrcér?)acyrggen Q%)alk)gRaryl heterocycle,

Ch;ejalbyd;ﬁrylh%n 6 aiKv ?F%GVOPYQ‘GFI uor orret hyl , cyano, CORa
or &%g rﬁ%‘ceuﬁ%ly'@'ccéﬁaﬂ)lesaﬁtﬁé’?‘ééﬂ‘w Cq 2-(d 6 )al kyl,

, O or S R is absent
or represents up to three substituents independently

S&ﬁ%&ﬁj %dg (fo Liainh 3\' é‘fyrjeiaxﬁ"lggo‘lacﬁ?e?lshﬁﬁw muscle tissue through the

, aryl aryl, heterocycle
acfi@tion o@ @ng@yglp@m @anted Qmssmny@w@ngls
hal ogen, nltro cyano, CORa , SGB8H, (C|_g)alkyl- Cq 2-
(G | .g)alkyl, NR R and Cg 2Rc wherein Rc is aryl

3. (/quet@d.agcyl[dmgigto@m@@ﬂ@atnqurmegy Hickyfriesce pbg\ﬁga@ve bladder.
and (C-j.g)al kyl; each Ra and R is independently
sel ect ed from hydr ogen, aryl, (Cr.g)-aryl,
4. hapbawreacektical canpositigrmkigh chepdsescy compounttagoording te claim 1 and
cal » acceptable salt thereof,
@6’\5%%”&8&‘}%&? S‘H%g“%%'ﬁaédnd i s not 4- met hoxy- 3- (benzof
uran-2-yl)-benzoic acid or
3 - -yl )-benzoic acid. 6. A
5'0%%%86%%‘%8& qlwtbl-fbm%)p la (I'1l) wherein: R is
absent or represents up to three substituents
i ndependently sel ected from (G\.5g)al kyl, (C2
_5)al kenyl, (C3_5)cycloal kyl, aryN. 4
.Qal kyl -aryl, heteroc , g)al kyl het er ocycl e,
ORa , SRa , hydroxgr ) \ pirifluromethyl,
cyano, CORa , COZR@ > , 6)allﬁéa-Cq2(C’\
6)a|ky|,CO\lRaRb,andNRaRb;X|s O or S

wherein:

R4 is absent or represents up to three substituents independently selected from (C.
g)alkyl, (Co_g)alkenyl, (Ca_g)cycloalkyl, aryl, (C4_g)alkyl-aryl, heterocycle, (C4_g)alkyl-
heterocycle, OR5 , SRy , hydroxy, halogen, nitro, trifluoromethyl, cyano, CORg, COoRg,
SO3H, (Cq_g)alkyl-CO2-(C1.g)alkyl, CONR4Rp, and NRgRp;

Xis NRg, O, or S;

Ro is absent or represents up to three substituents independently selected from (C4.
gralkyl, (Co.g)alkenyl, (Cg_g)cycloalkyl, aryl, (C4_g)alkyl-aryl, heterocycle, (C4-g)alkyl-
heterocycle, ORg , SRy , hydroxy, halogen, nitro, cyano, CORg, SO3H, (C1_g)alkyl-COo-
(Cq-g)alkyl, NRgRp and COchlwherein Rc is aryl, (C1-g)-aryl, heterocycle, (C1.g)alkyl-
heterocycle, and (Cq.g)alkyl;

each R and Ry, is independently selected from hydrogen, aryl, (C4.g)-aryl, heterocycle,
(Cq-glalkyl-heterocycle, and (Cq.g)alkyl;

or a pharmaceutically acceptable salt thereof, provided that the compound is not
27



R2 is absent or represents up to three substituents

i ndependently selected from(C\_ g)al kyl, (C2 -
w@r@bskerys , (C3 _g)cycloal kyl, aryl, (C| PCT/US2004/022706

_g)al kyl -aryl, heterocycle, (C— g) al kyl het er ocycl e,

4%%@%%% ranggﬁl Qgr?zlo%czenéké g-sdgﬁi qHé'n 22 )-E&qzoic acid.
R3is SBH SO2 NR Rb, CONR SO2 Ro, NRa NHR b N N
N-N each Ra and Rb is
6 ﬁ‘c?é’ﬁ@ﬁH'é%??%?R@@P Eol\*togHNiaml b hydrogen, aryl, (C |
_g) aryl, heterocycle, (C _6)al kyl -heterocycle, and
(CGi.Q) al kyl; or a pharnmaceutical # eccept abl e salt
thereof.7. A conpound agcordi ng to/formula (1V)
wherein: R-| is absent Q Ey SAIp to three
substituents indeperldé el et £d fFom (CG)_
5 6)alkyl, (C2- g)alkenyl, (C3_6)cycloal KV, aryl, (C|
w@r)gm kyI aryl, heterocycle, (C _g)alkylheterocycle,
, SR3 , hydroxy, hal ogen, nitro, trilfuoronethyl,
cyano, CORa , Cg 2Ra > S H, (C) .6JallCyl-C2 -(C 1
(?s g@éelﬁy{)r' reﬁgélgﬁs %?rto 188 st Bhts mggpénﬁeﬁ't%ﬁs%‘éctéﬂ from (C1.

resen ee substltuents I ndependent |y

6)?@4)43@2;6 Eﬂk&ﬁm (@3 smyaloagkvl ay{;;@ﬁ@%ky{-@m“heterocycle (C1-p)alkyl-
10 h%t(ejfoe%lgyéjtgahfﬁé hya enrﬂliréltlﬁﬂuroﬁ{%yi cvano, CORg, CO2R,,

eteroc cle,

Skttl (Xy6)ahel- S@Qr(Cm)aIk)ﬂ; C%’a@b: ém'?NBaRqu 2Ra , SOBH,
(G . 6)alkyl-Coe-(C _6)al kyl, and NR R

Xis NRy, O, or S;

15  Rois absent or represents up to three substituents independently selected from (Cq.
g)alkyl, (Co.g)alkenyl, (Ca-g)cycloalkyl, aryl, (C1.g)alkyl-aryl, heterocycle, (C1-g)alkyl-
heterocycle, OR, , SRy , hydroxy, halogen, nitro, cyano, COR,, CO2Rg, SOgH, (C1.
g)alkyl-COo-(C1_g)alkyl, and NR4Rp;

20  Rgis SO3H, SOoNR4Rp, CONR,SO2R,

T gl Ay 24
f“%) 0

each R, and Ry, is independently selected from hydrogen, aryl, (C4.g)-aryl, heterocycle,
25  (Cq.g)akyl-heterocycle, and (C4.g)alkyl; or a pharmaceutically acceptable salt thereof.
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R3 is COOH 1S3 H, SO2 NRa Rb , CONR SO2 Rb. 11Ra 1Nl

j -H ! NbRIJLRNNNIN NRFLRHNI X- N
WOR2005/00999N- N R4 hydrogen, aryl, (C | _6)-arylPCT/US2004/022706

het erocycl e, (C.gjalkyl-heterocycle, and (G .qg)al kyl;

Hlst rnRyridine. each R3 and Ris
1 ﬁ‘océ)H]é)n ?‘i}@?‘%‘@?ﬁc?’@a” (I\an hydr ogen, aryl, (C
.gJ-aryl, het erocycle, (C| _g)alkyl-heterocycle, and
(C— ny) al kyI or a pharnaceuti cal A a%cept abl e salt
IR,

t her eof . 8. A compound 6-Di chloro-1
H-i ndol - 2-yl ) -furan-R ;

3-(5,6-Dinmethyl -1 Hind '\Yl) Hfenzoi ¢ aci d;
3-(5,6-Dichloro-1 Hindol-2-¢y)-4-nethoxy- benzoi ¢
aci d; 5-(5,6-Dichloro-1 Hinddl-2-yl)-(B)chl oro- benzoic
acid; 3-(5,6-Dichloro-1 -nethyl-indol-2-yl)-benzoic
acid; 5-(5, 6-D nethyl - 1 H i ndol - 2-yl ) - 2-chl oro- benzoi c
wiaeriein 3- (5, 6-D net hyl -
Ry sl( @5’5%5: or%b% g‘ﬁlg Fgﬁ%’rsg g{]lfs? E&ngégihgependgntly selected from (C1-

eBHKYb (G Biatkenyl, (Chejwoloalkunadth y§) slalii-ant, heterdeycle, (C1-g)alkyl-
heteld2flE BM! 2BRZ" Y drol§ Helldenafitrd; triffforomethyl, cyano, CORg, COoRy,
SOzH, (C1.g)alkyl-COo-(C4_g)alkyl, CONR4Rp, and NR4Rp;

Ro is absent or represents up to three substituents independently selected from (C4.
g)alkyl, (Co_g)alkenyl, (C3.g)cycloalkyl, aryl, (Cq-g)alkyl-aryl, heterocycle, (C1-g)alkyl-
heterocycle, OR5 , SRy , hydroxy, halogen, nitro, cyano, CORg, COoR4, SO3H, (Cq-
6)alkyl-COo-(C1_g)alkyl, and NRzRp; |

Rgis COOH, SOgH, SOoNRgRp, CONRLSOoRy,

NP ‘gkf\' ,QA
5z'/”\l\j,lsz Rb\NJ\N,Rb \ N
) ) N—N

R. R, H

R4 hydrogen, aryl, (C4.g)-aryl, heterocycle, (C1-g)alkyl-heterocycle, and (C_g)alkyl;
H is thiophene, furan, or pyridine.

each Ry and Ry, is independently selected from hydrogen, aryl, (C1_g)-aryl, heterocycle,
(C1.g)alkyl-heterocycle, and (C1-g)alkyl; or a pharmaceutically acceptable salt thereof.
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3-(5,6-D fluoro-benzofuran-2-yl)-benzoic acid; or a
phar maceutically acceptable salt thereof.
WO 2005/009993 PCT/US2004/022706

8. A compound which is:
5-(5,6-Dichloro-1H-indol-2-yl)-furan-2-carboxylic acid;
3-(5,6-Dimethyl-1H-indol-2-yl)-benzoic acid;
3-(5,6-Dichloro-1H-indol-2-yl)-4-methoxy-benzoic acid;
5 5-(5,6-Dichloro-1H-indol-2-yl)-2-chloro-benzoic acid;
3-(5,6-Dichloro-1-methyl-indol-2-yl)-benzoic acid;
5-(5,6-Dimethyl-1H-indol-2-yl)-2-chloro-benzoic acid:
3-(5,6-Dimethyl-1H-indol-2-yl)-4-methoxy-benzoic acid;
3-(5-Chloro-benzofuran-2-yl)-benzoic acid;

10 3-(5,6-Dichloro-benzofuran-2-yl)-benzoic acid;
3-(Benzofuran-2-yl)-benzoic acid; or
3-(5,6-Difluoro-benzofuran-2-yl)-benzoic acid; or a pharmaceutically acceptable

salt thereof.
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