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WD 2004/ 043933 PCT/ US2003/ 035080 TI TLE OF THE
I NVENTI ON OPHTHALM C COWPCSI TI ONS FOR TREATI NG OCULAR
wolYsERIIEBIS] ON BACKGROUND OF THE | NVENTI ON 5 G POT/OSH03/835080

a degenerative disease of the eye wherein the

i ntraocul ar pressure is too high to permt normal eye

function. As a result, damage may occur to the optic

nerve head and result in irreversible |oss of visual

function. If untreated, glaucona may eventually | ead

Q’ﬁ*@l’ offul ar hypertension, i.e., the

TITL]?:g)r?ﬂIE II evated intraocul ar pressure w t hout
OPH%MMC@WQ%EH?NS wEe TBEAJHRN G CEILAJt HYPERTENSION

gl aucomat ous visual field defects, is now believed by
e or | ht hal nol ogi sts to represent
BACI%@&Q%I@: Eﬁ%%y%%@ﬁ e in the onset of glaucona.
Ther e @lgucshinas aldegdnerativt Gedse fof'tbﬂcﬁiak Eﬂ@:refgi? meclﬁﬁ@ooaml pressure is
ut the effl

too g B B nopreLe fpionb LS5 e daage ey Sis AR B0 nerve heas
and rasulé &l irreRexsibi logs ofpdsud Sunetive.hEnmekatbd,@ideomawssyeeveotunily lead to
blindﬁe r@gg%}}p@{t%@?@é ar lf% %ﬁﬁl‘ﬁ'f)ﬁ of Qle%’[gd ﬁ%ﬁo&ﬁ%ﬁpressure without optic
nerve ﬂlﬁ@b@ﬁ@ﬁe O@fch@wp@sﬂqﬁlwpﬁ@m drsu ld Hefegis gis mewdteligeed by the
maj ori]t§ of 6}%@&1@%& ‘tcﬁ@ﬁre‘é&h alegsly ttﬁbeéa?ﬁé%t piBls® Gk g D&t of glélucoma

otassggn1c anngﬁi can |n1n|sh d secretlon
t

under <8RS 27 VG therpiss foy ﬁ%aﬁ@a%a%cﬂ%@ﬂ Rlsuplpd intraocular
pressudeHuk eteffichcannd wewide difeceprotitdsed thele agaditiedre ha:idazﬂd Recently

potass{ﬂ;iarﬁe %&%Elgetrg%tg{e%gné oﬁr%&@cedggg%ika: %W%l%% n ‘@F ey ar and therefore
provideryeé ene mOyshapipedach ko theiteatnSuit of Bqulaﬁ%sartei@c&%ﬂ@msdqgeneratwe
oculaﬁ%%é{tl%ﬁgf@atﬁl ﬁﬁ%t%%‘(ﬁ’é)éwf%tasglgm%ﬂum cad< dligﬂﬁsh ﬂu1d secretion,

S |nvent|on rel at es he use o
and uRglor SQBE CIHTBRERISES, IRATeRsR éﬁ@o@rmE\SCl@f Qﬂﬂl"ﬁQPt&m B worad é@ ﬁXPeCted to

lowerTOPthe hh‘feﬁlﬂiu?@}bte@tﬁve%fﬂééfsqm @&@@s Fe@d Nok 09)573,758 and

525G el S B hRnoshi Y RCshrb, 98 00 B30 Figelimsoon

andW(hQG/BS%lQ)f such 25 conpounds to provide a
neuroprotective effect to the eye of mamual i an
species, particularly humans. Mire particularly this
SUMMpRY OFCHHE NYEDEITION t he treat ment of gl aucoma and/ or
ocul ar ki 1 r
. Thﬁliﬁ@er gﬁ‘?é ?‘g f:ogﬂh@‘ﬁé’é %gpdtgg :'pe&géi{@ chQﬁxfe? ‘a‘}ércﬁérlo) ora

usi ng nove azo oun struct
forrnuﬂaé:,oppglpeéeqf in ihe treatment of glaucoma and other cond1t10ns which are related to

elevated intraocular pressure in the eye of a patient. This invention also relates to the use of such

compounds to provide a neuroprotective effect to the eye of mammalian species, particularly
humans. More particularly this invention relates to the treatment of glaucoma and/or ocular
hypertension (elevated intraocular pressure) using novel indazole compounds having the
structural formula It



10

L5

WD 2004/043933 R2 /CRy NBCp \RB 1 NOC 1 R6
Formul a | PCT/ US2003/ 035080 or a pharmaceutically
w@eaaptmBl e salt, enantiomer, diastereonmer or PECRUNI083/035080
thereof: 5 wherein, 10 R represents hydrogen, or Cl-6
al kyl; RY represents H, or Cl-6 alkyl; RWrepresents
H Cl-6 alkyl, -C(OCl-6 alkyl, -C(O OCl-6 al kyl,
-S02N(R) 2, -S02C1-6 al kyl, -S02C6-10 aryl, NO2, CN or
-C(ONR2; R2 represents hydrogen, C1-10 al kyl, OH,
C2-6 al kenyl, -(CH2)nQ(CH2) nOR, -( )nc -6 L5
al koxy, -(CH2)nC3-8 cycloal kyl, -( ) nC3- 10
heterocyclyl, or -(CH2)nC6-10 aryl ,Chyid al kyl,
het erocycl yl, or arylRgptional I/y—élgbs\t' tuted with 1-3
groups selected fromgRe; Ripr ese@t s'*hydr ogen, C1-10
al kyl, -(CH2)nC3-8 cylclodl| kyl |l - (CH2) nC3- 10
het erocyclyl, - ( ),r( ) /NCHZ) nC6- 10 aryl, nitro,
cyano or hal ogen, sa#d al kyl, heterocyclyl, or aryl A
optionally substituted Wi@hgl-S groups of Ra; R4 and

R5 i ndependently represent hydrogen, Cl-6 al koxy, OH,
Cl-6 al kyl, COOR, S(gCl-6 "aékyl, COCl-6 al kyl, SQC3H,
-Q(CH2) nN(R) 2, -Q(CH2) nC2R, -OPQ(OH)2, CF3, COCF3 -
N(R) 2, nitro, cyano, Cl-6 Bddai@in no, or hal ogen; and
5 R6 represents hydrogen, C1-10 al kyl, -(CH2)nC6-10
aryl, -(CH2)nC3-10 heterocyclyl, - -

or a pharmaceutically acceptable salt, enantiomer, diastereomer or mixture thereof: -

wherein,
R represents hydrogen, or C]-¢g alkyl;

RY represents H, or C1.-g alkyl;

Ry represents H, C1.¢ alkyl, -C(O)C1-6 alkyl, -C(0)OC1-6 alkyl, -SO2N(R)2, -SO2C1-6 alkyl
-S02C6-10 aryl, NO3, CN or -C(O)N(R)2;

2

R2 represents hydrogen, C1-10 alkyl, OH, C2-¢ alkenyl, -(CH2)nO(CH2);OR, ~(CH2)nC1-6
alkoxy, -(CH2)nC3-8 cycloalkyl, -(CH2),C3-10 heterocyclyl, or -(CH2)nC6-10 aryl, said alkyl,
heterocyclyl, or aryl optionally substituted with 1-3 groups selected from Ra;

R3 represents hydrogen, C1-10 alkyl, -(CH2)nC3-8 cycloalkyl, -(CH2)nC3-10 heterocyclyl, -
(CH2)nCOOR, -(CH2)nC6-10 aryl, nitro, cyano or halogen, said alkyl, heterocyclyl, or aryl
optionally substituted with 1-3 groups of Ra;

R4 and R5 independently represent hydrogen, C1-g alkoxy, OH, C1-6 alkyl, COOR, SO4C;.¢
alkyl, COC1.-6 alkyl, SO3H, -O(CH2)nN(R)2, -O(CH2);,CO2R, -OPO(OH)2, CF3, OCF3 -
N(R)2, nitro, cyano, C1-6 alkylamino, or halogen; and

R represents hydrogen, C1-10 alkyl, (CH2)nC6-10 aryl, (CH2)nC3-10 heterocyclyl, - -
(CH2)nC3-g cycloalkyl, said aryl, heterocyclyl and alkyl optionally substituted with 1-3 groups
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(CH2) nC3-8 cycl oal kyl, said aryl, heterocyclyl and

al kyl optionally substituted with 1-3 groups 2 WD
wQo@4/0@3%3933 PCT/ US2003/ 035080 sel ect ed from ReCT/US2003/035080

wherein the Ra(s) can be attached to any carbon atom

or heteroatom selected fromN and S; R8 represents

-(CH2) nC3-8 cycl oal kyl, -(CH2)n 3-10 heterocyclyl,

Cl 6 al koxy or -(CH2)nC5- 5 10 heteroaryl,

- (CH2) nC6- 10 aryl said heterocyclyl aryl or

SeleCljgg %er ogéyl ?%Eﬂnlﬁgg ﬁgg}llcaélgt? gﬁlg tg a\rllmbtcarb%% at%piq (r)rdpﬁgeroatom selected
from N(aa)dg NO2, CN, -0-, - - CONHRS, - CON(R8) 2,
O(CHz) NCOOR, - NH( CH2) nOR -OOOR _OCF3, CF2CH2OR,

SR, (Cl1- C6 | k
Rs8 repxieﬁzm r(@%%&%@ﬁydog&z)@%)ﬁ 3a10(f< ciyly%)_@alkoxy or -(CH2)pnCs.-

10 hetefari2l) N(OHI2)4Cd.1 0 @yl 8hilhkeftcPl 1opfibAalfBubstituted with
al k i (ClOGaIkyI)OC(O) (c1
1-3 g‘%?l“R%’F%l‘?CQ&@/& -10 het erocycl yI Rw, -(Cl-C6
al kyl ) Q( CH2) nC3 10 het er ocycl yI Rw, -(Cl- C6
a ( yl C
R re&lem ﬁc(%}?%iqhet roC é%?g’R@/\T % gag ‘#&%mﬁz Rzg)z,
O(CEONEOBR, FOIRS30CH3HEF ek Bo i, NERAR, *sozRe 'SOINRy, -

SR, (@ Jc%rmk mﬁt@x@f{ @ afRk (&g%di, ~(CH2)4OH, (Cy-
Ce aug;pﬁ%) %;j{,ﬁfé’@, © @fcyl)OC(O)NH— (C1C
o o BT 1) SRR e o 1
CG alhé)SéCchzyrcﬂf(ytlo hﬂ@r@ﬁ)’dﬂk@wyKClﬂgialE?ﬂ)FBOlo Rt&wbyclﬁaw -(CH2)p-Z1-
en erocyc an r

CZEN K aftr26 Bty RS eI 0P isha Koo el s abkeny BR(CF)NCs.

10 het@ﬂocmyaRW(crzfmmaﬁymSé ﬁtﬁ)@@% hébiochli R GRCRIZIRATD-C3.-10
dent

hetereGr Bl et L BERSES LY chopr esent S N O
(CHz)alﬂu?@(@Rh@,rmekza}hyf r?énﬁo wﬂﬂwl@hetwoby%delcgf@lkﬁ@ﬂ and C1-Cqq
alkyl, lé%%gﬂ%}’g[@lﬂ%gﬁcg yéqte&cy}&é%&é;&ﬂgﬁfy@ﬂy sgbsntutesdownh 1-3 groups
selected from C{-Cg alkyl, halogen, (CH2),OH, CN, NO2, CON(R)2 and COOR;

Z1 and Z2 independently represents NRy,, O, CHp, or S;

m is 0-3;
nis 0-3 and
qis 0-2.

This and other aspects of the invention will be realized upon inspection of the
invention as a whole.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to novel potassium channel blockers of Formula
L. Tt also relates to a method for decreasing elevated intraocular pressure or treating glaucoma by
administration, preferably topical or intra-camaral administration, of a composition containing a
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The present invention is directed to novel potassium

channel bl ockers of Formula 1. It also relates to a
woreaohoaBdr decreasi ng el evated i ntraocul ar prECHFUSE08035080

treating glauconma by adm nistration, preferably

topical or intra-camaral adm nistration, of a

conposition containing a 3 WO 2004/ 043933

PCT/ US2003/ 035080 pot assi um channel bl ocker of Fornul a

I descrlbed her ei nabove and a pharnmaceutically

t t
pouss SRR BEREI ool 200 LR IP s [y
aCCGP@Pb)QQHIQI‘Z and all other variables are as originally
descri hednoth& eﬁmddtm@ﬁ@é hﬁrseﬁeﬂée@fdﬁmt c‘ffq(élieyls -C(0)C1-6 alkyl and -

entlo is realized
C(O)I?@ﬁ?)aﬂ@ gihey ¥priahles Are as %%glﬂalb}i ‘i‘VF ot i onal |y
subst i Stillegotkict bmBodimedt ¢fithidpBvedtioRes realifbdalHen®WIC] 10 alkyl,

el RRisdinRr s8R Boh ApRRn PERbed iR 7. 8 g0t e, and atl other
variabl&s-at® asbdkgihallyoddstiteal | y substituted with 1 to 3 groups

of R, aRthahds HAImUR D A FeAich eRbbAR RY is €110 alin

descri bed t anot her e
optioriahly enlstitited withdatbi3zgrdupshdiRaRynd all GtheHvaiabids arcaschrightdily described.

ot her waft hdth&@entollifsht Of tHil ﬁ@éﬁﬁoﬂ@?&iﬁ&f@haﬁk& lid C1_6 alkyl, and
anot her enbodi ment of this invention is realize ﬁ

all othep vargabes. arpagpginallyrdescritedp) nC3- 8 cycl oal kyl and R3 i s
Cl- 10 &tiKyhother eribdd2megidr 1kis eleatioe satilized Saledl R2 is C1.10 alkyl or -

S A e A AR A e
and alkgl optibnaliyaduibziidtedheith htd 3 gfbupé\BDRh e swbbabodiBRht ¢ffthisevention is

ifavention is realized when Ra is selected from
reahzﬁlfi %ﬁqm Er‘? , CF3, N(R) 2, N2, CN, -0-, - CONHRS,
- CON( Ra)ngther @(ﬂzqugmquhe instapY OVELIERS reaﬁz‘éd?whermﬁi}s selected from
F, Cl, BRHOOR3, NGB RNO,SCRINFD;, -CORHR S LCON R Iy LO@H2),,COOR, -

NH(C 3,( ) 56,8 436K (O NO-, -
(wyg?é%ﬁg r? @Nﬁgﬁmﬁﬁfﬁmﬁ P@H%)ggnwi{zzﬂ C(NH)-,
crcg) L@W%aﬁ&b@%@%@?ﬁ AEY AP R (GBC-10 heterocyelyl
Ry» -(@Hs%lwl)c@-lz% <sz Jtl(?&?al eﬁa%ﬁh%@ﬁ%&cggﬁ% Ex@@?él&l Rya(C26

en
alieny) 4103 DO ) SO GH AP O, 54 slkenyl, and
C1-Crar gsagd;alky:}t@d aﬂfeom onticpally subst1tuted with 1-3 groups selected from C1-Cq

alkyl, and COOR;

Examples of compounds to be used in this invention are found in Table 1:
Table 1

MeO N



al kyl, and COOR, 15 Exanpl es of conpounds to be used
inthis invention are found in Table 1. Table 1 MO

WO RD4443983 2004/ 043933 PCT/ US2003/ 035080 .1 X PCT/UE2003/685080
n=0-30 -5 WD 2004/043933 PCT/ US2003/ 035080 or a
pharmaceutically acceptable salt, enantioner,
di astereoner or mxture thereof. The invention is
descri bed herein in detail using the terns defined
bel ow unless otherw se specified. The conpounds of
t he pr esent—irvention ey Ha vraoyllncu e—eenter 55 5
chiral akes and chiral plangs, and occur as racemates,
racemc T1xture§ and as i ndi vi dual diRést er eoner $,
with all{possib 3 i soners, including optical ison?rs,
bei ng | ngtuded—-a—the

w%//\\(/

‘%//\\//

2
s \):/\/
s

-

)

TS

O

X x=CH, N a/\ﬂ/<

p=0-1;
©sfjn n=0-3 ©
OH
~$~(CH2),,OH /\n/<
n=0-3 e o)
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present invention. (See E.L. Eliel and S H Wlen

Stereochem stry of Carbon Conpounds (John WIley and
w®eng/ 0438w York 1994), in particul ar pages 111Pe/USH)N3/035080

When any variable (e.g. aryl, heterocycle, Rl, R6

etc.) occurs nore than [0 one tine in any constituent,

its definition on each occurrence is independent at

every other occurrence. Also, conbinations of

substituents/or variables are permssible only if such

onmbi nati.pns r '
oraphaﬁmac‘ae]]fﬁc &%?8??3@5? Satl %8%%%%&1 (?8 S re?lérr %?8 ﬁgﬁsréosf
car bonVhe mventponasdescwibehherein is dgtailasingdhe terms dpfincsdetow
unless(o?hegwmelg*)é&ﬁgﬁn atomon a pyridyl group) or sulfur

referred to a N-oxi de and sul f oxi de
gr oup, Theegserpaunde pf/the PReSCRIGRHENtSN )Y have AGFRMEKIC genters,

chiral g%%?a‘glﬁ Eﬁ{;}‘&l ;fﬁéﬂé@ N d(Jarel RGacdaaigs, feeiiedixt@ds,aal as individual
i ro

e e A% L £33, BRI o
presenPiRleatio® dS& ]K!Z.l Ef¢landss Hnliled Stareddinginistotdfylarbgr Gpmpounds

(John gﬁ%ﬁ@%’ﬂ%& eivy IYW,'l% %@ﬁﬁ Yy gaﬁ?«:l)(lfalr ?)Q%e% @1%9 9y gd()j)o pent y |

subst i Witcednyivartiatd® (cag a&ﬂklydtergpmqg R RP<tq. )Soqg:ggsc;nore than
one tngg/ EIF 5@1%??[%@@’1@"@1&“}1&&{ &F%ﬁ%c@ﬁr@ﬂce %rlﬁél@bendent at Lovery other

specl e of y ntal ni ng

occurrBecs oA IBIFORBIIRIOTE AN S Yt e nf‘é“enswq? gk such
combihfiGfsRadultne s@ble'RaPdahdslg doubl e bonds between carbon

fa L g gz V@@grﬁ{ﬁa % Sﬁgg‘ﬁc@ﬂ&qﬁ%@@ ag%ﬁtrl%o%%t rbs: fg%g’ﬁfi\f\@ h§ Qcﬁf)(gneyl group and

when 114§ atéacBed@ta hitrogdre@. 4. mitregenl adpmopyal pyridykcgrobpx qu sulfur atom it is

| 0t y! | oh [ . [
referreélétc é)lxkd)é a’nfi@ﬁ%»ggg g%lug?fe%?%e%ﬁvéi ﬁ gl Ept y o oﬁl kenyl IS
i ndi caflbel tenmm&’ay “ofefesachpmopewient atkane ﬁé'érooawpah@wvgﬁ radical
contmﬁﬁ%g‘?d}n Brid 39 %arb% ta{brﬁsh?nlé‘kls lWer@1se H@fu‘i&@lt iToMAY b straight, branched

stituted as descri rein. Sai
or cyclipoReefefrask Ayl @roups émavéiﬁ BEhYkL Yk rPé‘?Hﬁ’l’llgPpé?&i’é?u@ t-butyl,
cycloprbpydicgélb @ftyltaha ROEIBEeGRNTN @ ties dlkyl g36upBis Gaildfto bevsulstituted with

| th, &h cl doubl
an alkgffgrgu?’ t[“ﬁ Il%usl%}ﬁ‘&terclhn : ¥sp g gl}g Ll?nﬁx%yﬂ x§8§r gu pguar 2
met hoxylycleh]kgkly a speaip ok yikyl @ominipg fpm bia bxgarbon atoms, unless
otherxﬂléi ggﬁne)éyvvlt §alib Al ﬁ{lé’ i:ht 1%§(¥nat1ﬂ Ab@BY boﬁ&%%éé??@érbon atoms. It

iso exoxy %@; par gyl ox and
may contegn frﬁalldgélmr(gﬂaWbl)Chraéﬁ @rs@d agRles of A Grymallﬁyh@lements

1d 8‘1',1 R6t 1R BEcycIprbpyl &yBlob |Bp@iLyIC dldlﬁﬁ 16
inclu tnaFe Eﬁlt I t ut %yg pthe%y;I ygndmtyp C% Eafty 4 ’ n|g
CYCIOIéFé’th ngs which are fused, e.g., napht hyl ,

phenantAikenyyis G etalienlyl. ke. An aryl group thus

Alkoxy refers to an alkyl group of indicated number of carbon atoms attached

through an oxygen bridge, with the alkyl group optionally substituted as described herein. Said
groups are those groups of the designated length in either a straight or branched configuration
and if two or more carbon atoms in length, they may include a double or a triple bond.
Exemplary of such alkoxy groups are methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,
tertiary butoxy, pentoxy, isopentoxy, hexoxy, isohexoxy allyloxy, propargyloxy, and the like.
Halogen (halo) refers to chlorine, fluorine, iodine or bromine.
Aryl refers to aromatic rings e.g., phenyl, substituted phenyl and the like, as
well as rings which are fused, e.g., naphthyl, phenanthrenyl and the like. An aryl group thus

_6-
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-6 WD 2004/ 043933 PCT/ US2003/ 035080 contai ns at | east
one ring having at least 6 atons, with up to five such
WO 20vg®43983 Ng present, containing up to 22 at oP®T/US2003/035080
therein, with alternating (resonating) double bonds
bet ween adjacent carbon atons or suitable
het eroat ons. Exanpl es of aryl groups are phenyl,
napht hyl , tetrahydronapht hyl, indanyl, biphenyl,
phenant hryl, anthryl or acenaphthyl and 5
contaBE QPI%Q%t e Pl%% ’ha%lg FFlreQQle o 'W+h ;g?oofh \tleh%.lgh fings being present,

enant hren
conta@utgsup ﬁol?cZeedorastIu@m,rw;dw almr@&tmgr(eedomnim douleborals\petveen

adj acén@ Glu%gﬁ a@ﬁ%"ﬁf'sum M%%Ms E%#(%rdpajﬁ"g%@tgé% ﬁﬂegylr

terocyclic, as_used herein esent’s "a

naphﬂeﬁé teiraRyHER@hthth irstapxl Pipbenylsphenrrihpl, anghryhoripspasphtiyl and
phenatheas, I;ﬁef@ﬂb d;ﬂﬁM?l' h&phithy) @r pﬂéﬁaﬁﬂuérﬁll eANYoFiR tnll’d')ﬂﬂé%se be

N e e e TR e

group Jba Sami hettg*oqtclylklpr Beteriagiclis, amméd |hefelnu delﬁeseatsy
a stab{%I £X6 b'rﬁerﬁﬂé}g@moﬂocvyg i€ P ?tnlg %f t& e Ie ?'é Wé:ﬂc %ﬁt‘grocychc ring

Ic ri
WthhHé?’éliiQS @9’@1“4’5@1 orrunﬁ@tumgd b@d WlhtCéICWBSiSTan aalttoﬂn etoersgatl drom one to four

hetero@fon?ﬁeﬁ%&d%&ﬂ%ﬁ@ﬁr&% 5&1%1&15% of R, B (FS ekl 11%1u&§1§ %n%blcychc group

ucture fused_hetefo icrin

in Wh‘f"ré;ﬁn.‘( H%’iha& oveieimed éPﬁeEOCWPk@@n&Sﬁa fliféééo » hegnetiog Jhe heterocyclic
ring m’aly®e ht&hﬁfed@xy aryi li‘etérbﬁt@m orarbodramah @ilﬁéﬂ%ﬁﬂts@n @e creation of a stable

TR e e U
one hdtenoryddid ring, The mamﬂ;dtcrobﬁﬂfzomaﬂazq}cyb inchixies hetetoaagl aholbties.
Exam Qéﬁdéﬁ"l\]é%ﬂ%cgchcbfﬁ azo rﬁ{l“u\{de’ B@teaﬁ]g?é] %@%’J t%ngéeplnyl benzimidazolyl,

enzo nzot enzo
ben21qgémygalgqyzyfurazgaylomypyra@ylnlpﬂﬂzp‘rghy}p,yranyl benzofuryl benzothiazolyl,

benzoﬂilé}i?y!j RReXEed] r}élllronﬂh Yy emaBRRMA Odihy cﬁrBUénfzofur{/l dlhgliilrobenzothlenyl

drobenzo ran di hydr obenzot hi 0
iy QB A TNl DY SO OD a8 L pB GHHCroBARgh 1.3-dioxolanyl,
furyl m‘iilddﬂﬂmlhnyﬂ,l 1ﬁy<ﬂazollmlﬁ1®ﬁdi12(ﬂly&l Lndbmyl &ﬁ@d)%l 1sobl‘ﬂ1@ﬁia|ni i isoindolinyl,
t

sous RN Lo FAETR A SRR B,

oxad1am}yﬂ;,rﬂabxmepmyia@tazhm | ZHomypiperazigl Qaz&opgplerdmyl 2-oxopyrrol1d1nyl

e
pyrroligii ol quipRzeliB) qulpyhlaﬁ,. wmoxabyylat@trahxﬁrw%;ryl
tetrahﬁh‘él m’dlmyp )fétfaﬂ?dﬂoﬂﬁlhohﬂ)w ih'fﬁn%r[ibf&hnyl QHl'éﬁl%hﬂQ)hPyll sulfoxide,

dui noxa

thlazo%tﬁlgﬁél&y&fqﬂlpy%ﬁr}flégégﬂ et F galgl nmymll ﬁggferably, he){erocycle is selected
from 2-gtepaoygl; benmmm]azcﬂy] 2- dldilzlagmahplh dihlyﬂmhnndfafkblﬁll'fﬁﬂghﬁipw&hﬂyl

mico 254 o) SEEINL o B oY TR e,

pyridy @lyaetidiayl, ﬂfmpﬁr@lamab |2|=mmrymd1meyﬂz mechi]zdlhyﬂlyl quinolinyl,
tetrah)zi'r(gf'u?ﬂatﬁﬂr{l}%i/dls %qirfb‘ﬁﬂ?logl R di hydropyrrolyl,

I m dazol y dazo | ndoI yl,

i soqui rﬁ’é‘ﬁ ﬁeﬂ? I"hetﬁ’@ﬁﬁﬁ’ﬁ'é'l meaps, Op$ SéNb sRjectedupmpar imdepapient basis.

The term “heteroaryl” refers to a monocyclic aromatic hydrocarbon group

having 5 or 6 ring atoms, or a bicyclic aromatic group having 8 to 10 atoms, containing at
least one heteroatom, O, S or N, in which a carbon or nitrogen atom is the point of
attachment, and in which one or two additional carbon atoms is optionally replaced by a
heteroatom selected from O or S, and in which from 1 to 3 additional carbon atoms are

-7-



10

15

30

pyridyl, pyrrolidinyl, 2-piperidinonyl,
2-pyrimdinonyl, 2-pyrollidinonyl, quinolinyl,
wo edoralspas of uryl , tetrahydroi soqui nolinyl, andrPthiustgs/035080
|0 The term"heteroatont neans 0, S or N, selected on
an i ndependent basis. The term"heteroaryl" refers to
a nonocyclic aromatic hydrocarbon group having 5 or 6
ring atonms, or a bicyclic aromatic group having 8 to
10 atons containing at |east one heteroatom 0, S or

optlolll\élllyac BB rﬂtrggef Q%Qﬁtﬁﬂl'stgaﬁglr?&?ﬁﬁﬁpggﬁ{)% %l[lgltliblg’f
substifjteghas fascrbad herin, @xqus@@fé@clbyetarocnﬂh:@ﬂ@n@m rmiude but are not

hrmte&ftb E5En i AN ObeRzisSx a7, Bé%zt‘!‘ﬁke&ﬂn rﬁgﬁ‘zégjrﬁ’nﬁ benzothiopyranyl,
n atons 004/

benzofgy ﬁagﬁfﬁ%ﬁ Qengsﬁvwhjaep@%ﬁblwhewwyh Frongye,
d1hydi‘tfbhﬂmfalty®,rtﬁhyc&ajeﬂzdjtﬁieﬁylodﬂwﬂrcﬂ)é@z@hlbﬁyrﬁx%dOcllhyd}BBéﬂthhlopyranyl

sulforf R, AR T B e G i Babeoo), Rivegtionl
1soth1mlylb@apbthmndawhl oxkdiab@plz pgidd zmirydiny peyraaiyly gy adayiny],
oSSR b 5051 B DA K BEOE B sl
tetfah?é‘ihﬁﬂ‘élppmyl th@Z@ﬁYh)ﬂé!P@ﬁéﬁid igngthieny], Hyielryd laedl trészhlybntiditional

nitrogeh BEHsGRSNBObBEARWeBihet w1tﬂ'tlﬁé/§f39§i%'6§8{ B PO Ig@{ﬂ& sulfur, giving,
ul fo(g‘8 furyl, imdazolyl, indolinyl, ind
'ma

e.g-, thigdiag nyl , isoindolinyl, isoquinolinyl,
i sot hi &hil 1;We;ntlba filley mnﬂ:leﬂmtl ,mﬂNﬁﬁhpﬁ)&ﬁﬂohb an(DMEzth@&lJ; of treating

ccla YA ARSI UGB Y b AL e of e
Compfwmdﬁ ah il@bq @pmblinanyn witht 2eff-adtepergaohlociahg agent such as timolol,
betaxdibi, %@Bé‘thxol&p bﬁ{&ﬁcﬂr obunBid? @%ﬁbwathohﬁin%ﬁ% b P guch

triazol di t1 ona 10 ntro rese

epinephsiegs lﬁE’rdl%, Pﬂmpﬁ@lﬁ’ clonidine, P@I@eﬁﬁfﬂanﬁomﬂy@ewb@m@ etfydrase inhibitor
such gidetAdamide, Betazdlinal] ARz Slamldd & Hrity8Rki@) ah £P!a$6nist (such as

those ROSGL Rt CLARTRT] bARRTERS B WS LRy oo

01/72368)] prostiaplandieduttharlenhomos, Bhviphet, 0o ﬁd,&eniﬂa S1033

comk ARy SOFRARAS,40 0, 6 I, AL«

hypot%wémucbwchnem@m e thea:ompam;smpaﬁomﬂn St Patersgen(5,352,708; a
neuroﬁHfé@taﬁﬁdmﬁ@éeHQR 19 PRent 'I\QP '43999? b}g&ﬁaﬁ@ Qﬁﬁocgl and R-eliprodil as

s Sor i B %SL%CEQH&S%%%WQ arsgsniah of SoH recoptors s set forthin

PCT/mmmame@I@c@aﬂ;bp(m %e@ﬁg Zliiﬁgﬁua%bl -6-DW il Agte and 2-(3-
chloro- bl dl s‘}% I? ? 1@2]4%1@&% amme n exampl% o% a hypotenswe lipid (the

carboxyhc a01d group on the o-chain link of the basic prostaglandin structure is replaced with

electrochemically neutral substituents) is that in which the carboxylic acid group is replaced with

a Cy.¢ alkoxy group such as OCH; (PGF,, 1-OCHjy), or a hydroxy group (PGF,, 1-OH).
Preferred potassium channel blockers are calcium activated potassium channel

blockers. More preferred potassium channel blockers are high conductance, calcium

activated potassium (Maxi-K) channel blockers. Maxi-K channels are a family of ion

channels that are prevalent in neuronal, smooth muscle and epithelial tissues and which are

gated by membrane potential and intracellular Ca2+.

The present invention is based upon the finding that maxi-K channels, if blocked,
inhibit aqueous humor production by inhibiting net solute and HoO efflux and therefore lower
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01/ 72268), a prostagl andin such as | atanoprost,
travaprost, unoprostone, rescula, S 1033 20 (conpounds
w@edo4havsh in US Patent Nos. 5,889, 052; 5,296, BOHUS2003/035080

5,422,368; and 5,151,444); a hypotensive lipid such
as lum gan and the conmpounds set forth in US Patent
No. 5,352,708; a neuroprotectant disclosed in US
Pat ent No. 4,690,931, particularly eliprodil and
R-eliprodil as set forth in WO 94/13275, including

IOP. ?ﬁ 'ﬁ'ﬁxtd r%esuégéls}%gﬁtg%%? Zlﬁiihﬁfneﬁ?lggl?ﬁrsr g‘r‘lé LA for ?%at‘?r?gt other

ophthamglpgigal dispinepyns) sugh ﬁ%trﬁgﬁlﬂall Wmmé@ac@lam deganaeatianelt is known

that loW'é?ing 7608 p?@tn%tes blood flow to the retma and 0 t1c netve. Af?rlhdlﬁél.y’ %\lﬁ

oro- 6- net OXy-1ndazol - 1- é .
compeupgdspf @l%mvgitrgnp%% aepdihiar ﬁr?agsma n(l%qq@l PP wi?m wagiarlegeneration.
group @ns béleeved thab giaRi-Ki dhknied bldmeﬂ@ aﬂn@l l@"w%? 1ep laﬂﬂfébﬁll for

tructure is.re Wi th |
provi A SpFERS BRa hP RASBI oS08 PE SgF I G figreasing rtina
and omgicangpve lead é)hioala@bbcwmytahd irgreating retinad xyd gptmmrsem;tygaﬁ by lowering
1I0P, v&g‘f ‘é’li’lgl‘ie% %d %g&'ﬁgr b éfﬁ% é) ﬁg Fx%l)é'é é?r%slﬁ‘g P‘Aéé % g: 81% ti!hsgrfgentlon further
relatesgiota methed fqronfa‘swnﬁmebhdmné loptigenyé bedddrlgod Wd@@ty, increasing retinal
and op¥caicBfel &@g@@ﬁeﬁ&%h Wnsehas ?deuﬂhgﬁ %@ﬁﬁgﬁﬁ&ﬁ% gffect or a combination
onduct ance, cal cium activated potassium ( - K)
thereofhannel bl ockers. Maxi-K channels are a fami| y of ion

chann eASmmlnfet oﬁfrﬁﬂ@teewc&h@mncﬁbmwmahm SHaRAd] mn%sﬁlk@ The
.and e r a.lgi
€. These

d t
most iBPuRR, Rk o B dne B MG R 10
potassiumy ehmnlehant@obagsswe upainl etsraatlﬂxabctlmenﬂsaﬂ“haaamptﬁmds of this

1nventf6ﬁqg%%éeorh%n9& Qﬁth e or hdrd Sithbe oﬁﬂ;ﬂﬁ%ﬂﬁg %ég?(?llabetes

t|n net so ute an ux and
t her ef B@tewwham@l Wm g 3betiba WIPRes? asbodgthmic agents

and toltfeRk achid ﬁf:frbﬁkﬂis@ﬂ hﬁlkhgl%e SA fuknBat of'HiﬁiraﬂSl &anRetoxins are known to
bl ockers, are us(c:eIH for tr tln%)Hot er

block BfAtSMGhEElsdnclugias dmamiy ngshargdpterin ierusiaHa.
Kalioto®iayDanidrongarisy, alastarll depranSatitgqMCD) ﬂi@ﬁld‘: %TB—BGngaEROXIn (B-
onot es bl Oatﬂhfgl% .0 the,reti

BTX). A hCe Ocoalpﬁ)blfl 0 ey d be é:]omgmeg vylmlgrﬁ\t c?réﬂorg rog these compounds

to treaygmliythmfasr treati ng macul ar edenma and/ or nacul ar

degen eb@fn‘\;\:ﬁs’ﬂorhé rélﬁteirﬁ? %@Eér@é’s@q’n B?ﬁfm%ﬁ%ﬁhﬁé r%f%@%n %urrent treatments

bl ocker are use rovi
of deprrsie® prchidechlpekersertmegrotranypijtenypials, sud E@nbltwsa@lf fen@ymes involved in

neurotﬁfnfsﬁﬁ?ttdr\d@glfaﬁétldnﬂﬁlﬁlﬁﬁ§d:tri:g pFabAdRL hfé’lﬁﬁ’e SieubotRREMRtRead
bl ood X i.nc retinal and optic nerve

ocity ea
oxygen E%hqn?ﬁ}fé rdﬂsﬁése 1 @;—5’0 aﬂia%ﬁ“%‘?@( G rpghednsyetgsmitter release.
Three biagsets iof drugptitetheiney ivieedtigated ffor ths treatmestibit Alzhdinr's disease cholinergic

potent a@%’r 4h°a§ r%{gjéjgﬁt{lﬁohrheg%\r/azs%ﬁlg ﬁ?%g O§§§/s\r§gﬁ9%af&li%%§és%%{1§)aan({19acnne
(tetrahb'd@amcnghne@s hoettopl® thatdifepit iesravemetebdisyywith tigtheséffavt elsewhere

(e.g., lfil?aclé‘lﬁlnﬂa O?\grﬁpétﬁ}i’l’ HdBo® RELY AR RERChAMEVREdIRGEe Qch 85 a mixture of
ergoloid mesylates amd calcium channel blocking drugs including Nimodipine. Selegiline, a

monoamine oxidase B inhibitor which increases brain dopamine and norepinephrine has
reportedly caused mild improvement in some Alzheimer's patients. Aluminum chelating agents
have been of interest to those who believe Alzheimer's disease is due to aluminum toxicity.
Drugs that affect behavior, including neuroleptics, and anxiolytics have been employed.
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thereof. A nunber of marketed drugs function as
pot assi um channel antagoni sts. The nost inportant of
WO b@gm4398x | ude t he conmpounds 4 yburide, Qi pi zPdEpUSIVA3/035080
Tol but am de. These potassi um channel antagonists are
useful as antidiabetic agents. The conpounds of this
15 invention may be conbined with one or nore of these
conmpounds to treat diabetes. Potassi um channel
antagoni sts are also utilized as Cass 3 _
LG cut e j rctions
i PN P AR o e PEEBYe BTGl T Besent
mvenkmmeltat@d tH nevH Cpnlpag@dsmﬂmch amn:gefsﬂ agpdtesdiumy cligumel antagonists.
| ber i otrgy 'cﬂmggﬁﬁfsm@ﬁﬁ e é&o%m%hé‘ gfe‘géﬂtq?y\%g)% eQﬁlBﬁ é)'atassmm

Dendr ot oxi n mast cel ranu
channghgntaeenist, ﬁ‘g}h"rl tagdithusarg umﬁulslmysordpﬁ%aszém@ i R@ftasswnschannel

malfuhRNtA QBmBBYoRO ghive dReteyd subh @Qﬁlﬂklws@l@éasé he&Bory loss or
eSS|on is rel ated

t arr
deprefigERg engst ﬁf%elﬁame&rh%ﬁs&rﬂf PP P LTDieE SUel it ipionin, dopamine
or acetyletafline ahd thedfked Blocmge ohMarsKutienidlogkgtanoéellular depolarization

and th@?e%r?teﬁ%ﬂﬁgg §etc%tloﬂ%tf%§e \Y qle{l I?Ilagénéx?r 5 of enzymes

eurotransm e Fa Sn which act to
pr ol onghe h@rnpwrélsuon?ﬁu@fnvnemmvnmah@mmbmc@ with-efiticholinesterase drugs

such aﬁ'pﬁ?@s Ihm% (HdcsBB@Psd Bacing @teﬁﬁﬁh?&a&rﬁﬁb&ﬁﬂnegync?) ropics such as

.S neurotransmtter release

Plraceé% léﬁcétaﬁé ereploif vesyilpst selpc e Calfiiam chapnakblcke such as
N1mo@1bﬂi&$®ﬂfﬁ6rr1]@anﬁh§ eRigiaseCh alHibiergéeh ap SR aﬁﬂin@t i;i’lrtﬁe fbfttheAfof

tichalj nestera sost i gmi
S RE BTl SRR hS it A,
Iberiotpxat, (anrybéoltt)hat, Navixfustrixim daliotoxing endtdtexim (s trhask t:éll de@ranuating
ovCrF g8l LBBUIRG i 62900, P AR AR B39 g D o
compeynds gf @lwve@@nén@oﬁ@ﬁhar bregoynbineskw dh i gairideu@lipiaidenEolbutamide or

acombinaﬁdﬁmgre@ft&ﬁedtﬁ%e@sng Ni nmodi pi ne. Sel egiline, a
nonoa e oxj dase E‘ﬁéﬂhl bi tor which increases brain

dopani 118¢ B8N F3RmpTss diivstiatecbus 4@ not ]é‘ﬁHrth%ﬁllaVn@alﬂg@ﬂlon Each of the
claimed dothpioopdsoate petabsim cﬁ@ﬁf(ﬁl éht&ﬁtﬁhif@ﬁncﬁar@ @Eﬂsﬁf&&ﬁﬂ in the decribed
e T O

achlevalmmmm@ﬂmemmtmnsmytter r@casgs Thhedmpdiings lprdﬂmhad/jnahe present invention are

readil} g&mﬂémng SHEAUER PR BLAN LR DA REFuts to produce

Compq&ﬁ;gné W@qlb@ay b pdmindyteredriq Mammatig Uicluding Bymansetd aghigve effective

potassﬁﬁﬁ@}%hy}q,lga@geneurol eptics The present invention is
rel at to novel unds%fv\lgl ch are useful as

pot asst UrHE Nbﬂﬁgﬂm}fn Galt ithe campoyngls ob fnraular VHi be
pharmhteatisdbypeceftatilaealpy. edthat salth @ Howevex bt RidfuPRttas plepifation of the

compounds according to the invention or of their pharmaceutically acceptable salts. When the

compound of the present invention is acidic, suitable “pharmaceutically acceptable salts” refers
to salts prepared form pharmaceutically acceptable non-toxic bases including inorganic bases and
organic bases. Salts derived from inorganic bases include aluminum, ammonium, calcium,
copper, ferric, ferrous, lithium, magnesium, manganic salts, manganous, potassium, sodium, zinc
and the like. Particularly preferred are the ammonium, calcium, magnesium, potassium and
sodium salts. Salts derived from pharmaceutically acceptable organic non-toxic bases include
salts of primary, secondary and tertiary amines, substituted amines including naturally occurring
substituted amines, cyclic amines and basic ion exchange resins, such as arginine, betaine
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channel antagoni st activity and thus are useful in
di sorders associ ated with potassium channel 5
wordofom®ess on. A nunber of cognitive disorders BODOSES3/035080
Al zhei ner's Di sease, nenory | oss or depression may
benefit from enhanced rel ease of neurotransmtters
such as serotonin, dopam ne or acetylcholine and the
i ke. Bl ockage of Maxi-K channels maintains cellular
depol ari zati on and therefore enhances secretion of

caffeﬁu@ ec%%lﬁfé tI\?NI '&9%59%1@%&%5 E\I%El‘%hdl-g pr i yémc \ Ieﬂ:]t'hanol 2-

01 I nes
dlmefavlaggnoeﬂ@nﬁh @ﬂlaa@lammyes Qﬁ’t&’iegﬁﬁilﬁ@lr(eebTefﬂh}’ie)OM1n?€aN reitydpiperidine,
glucafrfi®d, LAY AT AR h?ﬁ)abarﬂﬁ@%&ﬂ?bﬁatﬁiﬁhly@ﬁle methP/ \glucamme

i racetam . OKiracetamn _ergol oid sel ec
morpReliTi; BIRFEHARRPN B RORETIRR IS HRS, D Prwaam pgnms,, thgpbromine,

tnethﬂammwnﬁmemgqaﬂmmn&dpymnlané Qfoﬁn&k@ﬁlnéﬁn@ﬁieﬁﬂde' I ne I n

t he trev@f1 tgl fethmar s di se se, .-The ¢

of Ct i SRk P mowd b Bresh kB Reis Wi Er ks dbbe propared from
pharnmdventicatly scaeptablearonbaicoacids, mbhmmgshmgamc aKﬂbrghhﬁ'Xaicﬁis Such acids

1nclucgedﬁgﬁ9tbgﬁi§lggﬁﬂfon@ﬁ nz%?é l f?ﬁl&%@%&%d Bﬂn r%%an s%lfoghc fumaric,

glucoawegle@m Ytir@a@nmghmrpghlhm asethiqie, la@mmmlmdsn@ifc trfandelic,
methdn@MﬁanﬁcO Ehlﬁﬁ‘)[ nftHE tﬂ%ﬁ{omb%aﬁt@ﬁf@hi& ngﬁé‘gt ics t{]&’ﬁl& cL?dfurlc tartaric, p-

i zi de, e a co
tolueqeﬁ%lg‘%ma? é?‘gﬁwlﬂ?ﬁmﬂé}g@i%lm%fﬁgﬁ%w icitrigstyidaetaomig, hydrochloric,
maleiaqthobphuirit, dulfaric laad eethricavidst i on. Each of the claimed

conpou are ota channgl nta d ar

Chus_ uadp BofrBBh 3 BeMebuae i o B SE i S el e aove ana
other typicsh p@hmnaccutxgaltbe@cspabble stlts immiare allly deleriteell Uy Barg at al.,
“Pharﬁﬁ@&itﬁﬁf%?%”%t ?’h&m‘i% afé‘h xi mal neurotransmtter

rel ease e conp oun ro Ln t he present
i nvent iSrised remeﬁmtplyn c@ﬁ‘tﬂoﬁlé‘@nvﬂstlhtegdﬁd tgisineorapas a product

compﬁﬁﬁg\lfhemp@é’lﬂ?@ﬁigkédliegirté 3} V\tlhﬁls § Iffbbeln‘i‘olﬁ"%sc ?np{r?’?gtag ?ﬁeyproduct which
N e R LU

amouel assi um channel bl ockage. ?5 For use in nedicine,

pnar mac el RE AERVARE o b @O pllnpio o o homan
SubJeqwhevlelﬂy dQ)?egeuwéf wmlarhlytbh elerminad by itonprefcribives physician with the
dosagf %ar 2N Varfih g?{é& fg tPiHe I'Ag 2 'Vﬂa\{@ﬁt ée?&ﬂa rres?&n&ho%' the 1nd1Védua1 patient,

e tab
as welyps f}ﬁ’ée}fﬁré%@mlelm‘;}@ﬁtslsmpﬁ@sac| dic, suitable

" phar mage tak & dhndel GEdkai e S&intse adhBhigfesed lh%ttﬁalaﬁe%ucauy
e naon OXI C

d t [
et B S TS SO LY SEEPLEDLE Mo LS o

other Sathiod kilewn vethobe sdlledortyanitc bases i ncl ude al um num
Ophthm g)h%acgﬁkc% 8&}‘1}%08% cﬁ{g%e %Feégbl#g%%ap?egﬁggo?}%h?gmnmtrauon to the

eye lnéb@dfqm of zplm@on% Respehsons, Rimtmes,icreauisaoriag apobfl érserd Ophthalmic
formuld#@n S BT dbfpotAll ay PontTROUMGS 0T ppRtPEd | Ale@ially 0.1 ppm to 1%

of medicament. Higher dosages as, for example, about 10% or lower dosages can be employed

provided the dose is effective in reducing intraocular pressure, treating glaucoma, increasing
blood flow velocity or oxygen tension. For a single dose, from between 0.01 to 5000 ng,
preferably 0.1 to 500 ng, and especially 1 to 100 ng of the compound can be applied to the
human eye.
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sodiumsalts. Salts derived from pharmaceutically

acceptabl e organi c non-toxi c bases include salts of
w@eooami3p33 secondary and tertiary am nes, substPCTUSZNNZ/035080

am nes including naturally occurring 6 substituted

am nes, cyclic am nes and basic ion exchange resins,

such as arginine, betaine -10 WO 2004/ 043933

PCT/ US2003/ 035080 caffeine, choline,

N, NI - di benzyl et hyI enedi am ne, diethyl am n,

2-di et - di OB | am th I

et hanol AP e ARG e A emt i IR BT B B Rng may be
convenjentihgdimixpe mitdi arm:)n togiqmanhmutigdl ocgmaniangsr, o with dinne-toxic
phanniﬂé’éiﬁ%%q rggmc lcSPREOP 1@%5’[10? g»ha&xﬁéélﬂﬁzallg‘ﬁéé%ﬁ.lag MGAWBrOEre, for

perazi ne resi ns
examplp, d&aawn@nxtpw |0ﬁ é@tertaﬁ@@f@ eé@lﬁ@ble501wenfétsn9h aiPHer alkanols or

aralkahéls %tgblﬁbl@mﬂ@ Syl dgmm@ Petrble@REabaTel§, elind ckiMflose, ethyl

t tion
olete sy e e TGRSt %@Lfsgﬁﬁaﬂﬁﬁéﬁ?ﬂe i ofher
conventt@fly aiviptoyed nedepitble @eiicts., Tharphatthatguticalgsrg@amationangy also contain
non-tog( @Mﬁlfarﬁ?l#bgﬁange% %@h %% Exgﬁ?ilsﬁgﬁ%h]grgs%rﬁqgt I Cttm% a%ents bodying agents

enzene
and the{ike.ree Sorl $xanipts, pblynﬁmyleoe glyghls @6 10, 40Qeedh6@), carbowaxes 1,000,

1,500, W@U@%@U‘ d 1686, %Bb%t 1%l cb ﬁEn%u%h ab aﬁété&a:ﬂﬁhﬁbﬁum
pYhg, i

elic, anes oni c

Comp%wﬁﬁlp@enséaﬁf%ﬂﬁ é@#kanoaﬁbf@ ¥% Fld S%@éing.%oﬁegtmsr@dw@uch are non-

1nJundu§ﬁﬁ add, ﬂnm@rosilofdéﬂﬁﬁﬁﬂd PropyiGasibe], lﬂdﬁﬂyltdlt%hbl loBenyl ethanol, buffering
are citri.c

in gredhe%lg% %%ﬁ :ag %(%c%ulg E"F}Eﬁ%’e, eﬁtlugha&gﬁﬁzgr ngéOl‘?%ﬂd]?l&qu% aaﬁ gther conventional

ingredieats such as sabikn méhel aypmatep aiettianolanohe, iofkate, polyoxyethylene sorbitan

mono;gaﬁﬁﬁltgq%eﬂlto' g/ﬁgdc%urﬁ%ﬁﬁ\&t@p |n§t| Sﬁbﬁ&hf%%f%% o?%glogc?r%ytgl gﬁ’l‘}lenedlanune :

armaceutica
tetracatigragids gml ‘grle d{l@g{; Aiddisipnply, B @nt@)l@pplghalnquehlcles can be used as carrier

media fgﬂﬁé PREEMPuFR)se %ﬁﬁcﬁmg cohveﬁﬂﬁfal"ﬁhosgﬁéte butafgr7\76h§§e %rslt?e%ls isotonic

used hereln he term." conposit i'sS I ntende

boric 9&%6‘?%%{%% 1sgtq;1|1<b§ﬂgiéqm chlgnide yglpﬁ]@s,tq;fgo%lﬁ seqdipmehprate vehicles and the
like. THbq:ﬂﬁﬂhﬁféhﬁcal Prephrtidh @dyfdlso R Sirmas awkictopagickormulation.

The pls gttt dneratoR et ltq B4 fo Y hetitaARoL et for oXadfble, one may
use a Spidovatéradlubienmmiyrher. ath)e Wheer far thenpadicednemt.c Bhelpolgmtoused to form

the 1ns%ﬁ'r§a Bﬁvﬁx@éﬁa?& soﬁlb rmo§n§ghq‘8n%1n{°og ?mﬂ%ﬁﬁé‘a&lu@d‘ég d%ﬁ%atives such as

methylselglesd, B@Chg (sfmathyhmlwlqsne(hy@r@mgwegeékbé palﬂmlyse) hydroxyethyl
celluldéérl‘)&dﬁgcyﬁﬁﬁ)?f é@llﬁﬂ)sé %yﬁﬁ%&yﬁﬂﬁ)yhﬂ@h)? r&%llul%@( aBfthidSRPR H§'ﬁolyacry11c
ivid p tle as we e severlty of

acid Sﬁﬁeetgﬁﬁ% asgp Wﬁf Iegpides; m@rﬁlempd%t%mﬁ A& Eclpfibck@ipages, pectins,
tragacatfiRckaes/apehondinis agat, @k ada;ithe taich @eapiiles e@dhl ag starch acetate,

hydroxymethyl starch ethers, hydroxypropyl starch, as well as other synthetic derivatives such as
polyvinyl alcohol, polyvinyl pyrrolidone, polyvinyl methyl ether, polyethylene oxide, neutralized
carbopol and xanthan gum, gellan gum, and mixtures of said polymer.

Suitable subjects for the administration of the formulation of the present invention
1nclude primates, man and other animals, particularly man and domesticated animals such as cats
and dogs.

The pharmaceutical preparation may contain non-toxic auxiliary substances such
as antibacterial components which are non-injurious in use, for example, thimerosal,
benzalkonium chloride, methyl and propyl paraben, benzyldodecinium bromide, benzyl alcohol,

~12-
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Z5 effective anmount intravaneously, subcutaneously,

topically, transdermally, parenterally or any other
woreaohoaoknown to those skilled in the art. OphptEUA2003/035080

pharmaceuti cal conpositions are preferably adapted for

topical adm nistration to the eye in the form of

sol utions, suspensions, ointnents, creans or as a

solid insert. OQphthalmc formulations of this

conpound may contain from0.01 ppmto 1% and

or ph Zf%%'n@ lbﬁffg?%g ﬁg‘l:@dﬁe%]ts]sébﬁ Qs 95d1%‘§hﬁ)?ﬁ? n§odldﬂlé g&%{e sodlum acetate,

sages as bout ower
sodml@efﬁr% & Ehicoyed u{ferévmmieuhqrmnmﬁ,@nalgn@feﬂ@@ts.su@h azhsorbltan

monolaBFHS itEhil 4AQE ?@Yo@éﬁﬁ‘eﬁé %rbftﬂrﬁﬁ%hélﬁhlﬂﬁt?}éﬁ‘eo E@iylenedlamme
oW Vel ocity or oxygen tensiof.

i nc
tetraa%?tl&aﬁglf Cﬁ%‘%i‘ kef r om bet ween 0.01 to 5000 ng,
pr ef er aht ypRhdlntio s@Bomgr suspehsRBNLSH B4 AdmibistePed &oftd as necessary

to malgi 38 BN I0BCR 5 8 o BontrriamS s TR eAR Figiion to e

mamapiae pyer will bmabehi clcecotwe dgily.he ¢ orrpou nd may be
conven FS%k%aﬁgdHlﬁf %ﬂnﬂ\ff %@atﬂ)nriﬂ@ [HBGEHE ﬁ@%ntlon may
anic cafrier Rons Loxi c armaceu
take thﬁrﬁ%ﬂg@ﬁ selutiens; gels. 01rxtymntsaﬁusmnsp¢mm@ tiserd rfgzmulated so that a unit

dosag@@&ﬁ?ﬁ@@ |th&§156u't1€£lI%' e’ife%tlvé ShoufPR IR LiviRSBpondRt ¥ dHRSmultiple
ter ter-m scible solvents such as | ower
thereogfrkﬁgﬁfiie Qaﬂcr“@ D411 {ATaPY- veget abl e oi | s, pol yal kyl ene
gl ycol The ptosahgexanipdseg véeby way of iIIMIstrétﬁid ibldeaensttiby bf the
1&%5‘3 car boxynet hyl - cel | ul ose, polyvinyl pyrrolidone,
ropyl nmyristate and other conventionally enployed
Deflnl@@n@pﬁ thp ltexms aised iwrtbe expmeplesare anfdlowiscal preparati on
SM - RB¥ti ﬁl%teﬁgﬂt ain non-toxic auxiliary substances such
as e I ng, preserving, wetting agents, bodying
DMS%géifW@t Y]asd’if K. | i ke, as for exanple, polyethylene
TLc%mmy@cgggnatg 59, 00 and 600, carbowaxes 1, 000,
0

1,.50 000, and 10, 000, anti bacteri aI
SGC c%ﬁ‘ffo% {‘ guat er nary anmoni um conpounds,

PhMgBhelphbnm&magnelsmnﬂﬂbmﬂleknom to have cold sterilizing
h= hrm]%qﬁertl es and which are non- injurious in use,
thinerosal, nethyl and propyl paraben, benzyl al cohol,
THF—rih@ﬁiwdr@tltﬂanol buffering ingredients such as sodium
DMFE baradig lf(ﬁ.gghggg acet ates, gluconate buffers, and other
. conven¥| onal i'ngredients such as sorbitan
min - g¥RY¥Paur at e, triethanol ani ne, ol eate, pol yoxyethyl ene

LC/MS orlbjuﬁcaano&amgfupnyﬁnmsg e@trsmeﬁly octyl sodium

mrLc R IR RS e

PyBORd{BdekMyl yhmytha&ﬁtlmemlnhhhﬂﬁojbbosphbﬂiuhﬂ&:xaﬂmmbﬁadspmm
nmedi a ‘for the present purpose including

|
equiv %ﬁveﬁftﬁl onarlllt phosphat e buffer vehicle systens,
NBS - N¥d#rgnjoguccinamide and

AIBN - 2,2’-azobisisobutyronitrile.
The compounds of this invention can be made, with modification where

presen?

appropriate, in accordance with Scheme 1. Examples 1-3 are also produced in accordance with
Scheme 1.

-13 -



boric acid vehicles, isotonic sodiumchloride
vehi cl es, isotonic sodium borate vehicles and the

wo 2d0g/043bB® phar maceuti cal preparati on may al soPOEUSI003/035080
the formof a mcroparticle formulation. ,0 The
pharmaceutical preparation may also be in the form of
a solid insert. For exanple, one may wuse a solid
wat er sol ubl e polymer as the carrier for the
nmedi canment. The pol yner used to form the insert may
be any water sol uble non-toxic polyner, for exanple,
cel lul ose derivatives such as nethylcellul ose, sodium
car boxymet hyl cel |l ul ose, (kysb<y! ower al kyl
cel lul ose), hydroxyethyl cellul ose, hydroxypropyl
cel | ul ose, hydrwﬁy@Wﬂpylnethyl cellul ose; acryl ates

such as pol yacrk{ j t s NaggQuy| acryl at es,
pol yaed Qdefs I M such as g RNINO2
al gi nat (yecflns f’agacan h, karaya, chond CN

agar, acacia; the starch derafives such as starch
acetate, hydroxynethyl starch ethers, %Vﬁﬁbxyp opy!
starch, as well as other synthetic derivatives puch as
ponV|nyI alcohgl pol yvi nyl pyrnglidone pol yvY nyl

met hyl etbhe mlye&bmh@@elc.l-- N nNewka) haed NH,
car bopol an hem—gumr—gel g r—armd—mi xt S cpf
sai d pol ymer. Sui t abl e subj ect, for the
admi ni strati omof®the formul ati on”of the present
invention include primates, man and ot her ani mals,
part|cularly qan and nﬁftlcated ani_mal s such as cats

and dof>chRe | PiEpaEo Eningfed Baingti By AN ershbenzayl peroxide.
Treatni®@0of B¥ rbeomnitrbaxﬁwe withpoansien Suside yﬁ:$deﬂl”th¢ bpabsitioatisole.

Conve GG BE i B A iR s PloBi e AlRieetibion g gpine is then
treatedawmitdh podiyyinitpisr aiveldC] foenely ltckiddaiold ting.binahisdesctios g ydon as the

‘diazonﬂLrﬁ gh g?ﬁgekgqy\é%ggagéﬁ OfaR3IA0 ggﬁ %@9 géugﬁggégn%%mleculaﬂly by the

ering 1 ngre
acidic penzyt ¢ypaides J@u@m%@amreof th@tﬁsumra@énmt@/e giws dhairfazole nucleus.

Treatnfcnt 5%@ nitfle WS eRb8dXdf1bRES by BREORERQL M BAh fﬁﬁﬁé
nts. su h as sor nonol aur at e,
magneﬂﬂ%b%%ﬁ@r givehie 8F%¢&l§3@{aﬁa|k§%esor bi t an

monopal m tyl ate, ethyl enediam ne tetraacetic acid,

and the like. 5 The hth soluilon or suspensi on
may be adm ni st ered Q@egv? ssary to maintain
an acceptable 10P [evyglyin thq\l i s contenpl ated
Meloat INGL,St rat i on to? I | an eye wi | Ivée_akouino,
once t w ce—daitly> For calcNhocular—adntni st r N

#elg formul ations of thls i nvention may ta rhe CN
f or m of solutlons gel s, oi nt YPE, suspensi ons or
solid inserts, forrrul ated so that a unit

In a 500 mL flask was charged 336 mmoles (13.44g; 60%) of NaH. Under argon
150 mlL of DMSO was added, followed by dropwise addition of 32 mL of ethyl cyanoacetate
(2.2 equiv.; 352 mmloes) at So C. After all the addition the reaction was warmed upto room
temperature over 1h. 30 g of starting nitro benzene derivative was added (160 mmoles) as a
powder. The reaction mixture was heated in a closed system at 900C for 8hours. Acidification
and standard work-up gave a crude oily residue which was purified over a silica-gel column to
give 39 g of desired crystalline product which was decarboxylated to give the benzyl nitrile as
follows. Thirty eight grams of SM obtained above was dissolved in 400 mL of 1N sodium
carbonate. The homogenous solution was stirred at rt for two days. TLC analysis indicated
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15

LO dosage conprises a therapeutically effective anount
of the active conponent or sone nultiple thereof in
wo b@4oame3 of a conbi nation therapy. The fol | owp@mUS2003/035080
exanpl es given by way of illustration is denonstrative
of the present invention. Definitions of the terns
used in the exanples are as follows: 15 SM- Starting
material, DVSO - dinmethyl sulfoxide, TLC - thin |ayer
chr omat ogr aphy, SGC - silica gel chronmatography,
a - e o 30 b — =
comp Ry e e i R G pRFARER i thd eltfuced g et erate (100

mL Xid)n dhe combjngd orgqnigmhagesdﬁgmwpgwmg@hate and concentrated and
residuePRAtshBi¥Blel Yo SGIChto gﬁ’\l‘&he dBiRA pp&dcr mance i quid

r P -
171 NG S TR PO PN D T ek 7 binghT iSRS M= 3 and 8.5
Hz); hex e, uproph@iphat BCMEMUH-N] = 168, = equi val ent, NBS -
N- Br onobsucci nam de and Al BN -
2,2' -azobi si sobutyronitrile. YO The conpounds of this
i nventi on can be nade Prapatdtivadiahiptea i on wher e
appropriate, in accordance with Schene 1. Exanples 1-3

are al so produced in a dance with Schene 1IVI H
Mef 82 PCT/ US2003/ 1 1. NaH, N\N
NC2 C%)N CN /

CN

10g of benzylnitrile derivative was dissolved in THF 20 mL followed by dilution with 50 mL of
methanol. The reaction mixture was taken in a pressure tube, Pd-C (10% wt/ 10 mole %) was
added and the reaction mixture was hydrogenated at 40 psi. After the requisite amount of
hydrogen for the reduction of the NO2 group was consumed the reaction was stopped. TLC
analysis indicated a spot to spot conversion. The reaction mixture was filtered over a pad of
celite and the filtrate was concentrated to a solid and used in the next step directly. Crude aniline
derivative (52 mmoles was dissolved/suspended in 2N HCI (150 mL), cooled to 5 OoC followed
by the addition of 5.4g of sodium nitrite in 10 mL of water. The reaction mixture was allowed to
stir for 1h with gradual warming to room temperature. TLC analysis indicated complete
consumption of SM and the formation of a new spot. The reaction mixture was extracted with
ethyl acetate (100 mL X 4); organic phase was collected, dried and concentrated. The residue
was purified by SGC to give desired product. LCMS [M+H] = 174

Preparative Example 3

H
_0O N\ PrMgCl _0
y N ————

——j\ /ZI
pd

0O CN

Weighed out 4.15 g of indazole and azeoptroped water with 2 toluene (100 ml) washings, pulling
off toluene azeotrope by rotovap. Dried thordughly under high vacuum and performed argon
purges. Dissolved in 40 ml dry THF and 92 ml dry ether under argon. Cooled to 5°C in ice
water bath. Charged 3 eq of isopropylmagnesium chloride ((6 ml of a 2M solution in THF) and

-15 -



Cl Pd-C, H H N, IsopropylMg ,O N CN In Schene 1

nitroani sole is brom nated usi ng NBS, Al BN and benzoyl
w@eooanix¥es Treat ment of the brononitroani sol eP@i/UB2003/035080

pot assi um cyani de yi el ded the cyanonitroanisole. 5

Conversion of the nitro group to an amne is

acconpl i shed by hydrogenation. The am ne is then

treated with sodiumnitrite and HO to yield the

indazole ring. In this reaction as soon as the

stired ﬂ)&@%dﬂ%drﬁ t&ﬁg @%&ﬁﬁw%a%gfl Rlsllfléallr %3}(/)9%1) tanﬁstﬂ@g (k:(?rgeh. Monitored
reactloeé)dz C. cﬁéhmed wnt @t@ﬁérﬁomp%arﬁ#prpﬁ@edé@mdampduct
LCM fNpthye gives the indazol e nucleus. Treatnent of
enitrile wwth a Giingard followed by hydrolysis of
the resultant imno O nmagnesi um conpl ex gives the
desired al kyl/aryl keP@psgrativy Bpanpitidve Exanple 1 MeO
N2 CI MO N2 CN COO Et In a 500 nL flask was charged

336 Mol es (13.44g; 60% of Heger argon 5 150 ni
of DVMSO was added, foll owed by ropvvi se addition of 32
mL of ethyl cyanoacet Me® uiv.; 352 m oes) at
50 C. After all the additi reaction was war med
upto room tenperature over g of starting nitro
benzene derivative was added (1 Ies) as a

wder. The reaction m xture was heated in a cl osed

Step As}@@ &iof atfluged-methortracpiephepenedn 08 anli ehethdage glyerl guasgtirred at
room téRbkrattide GANeydragiredd.624 ol fﬁﬁgg%ﬂl\{\@ﬂt&hﬂlﬁ@ﬁ tre%achbﬁ ehixture was

il e 39 g of _desir
heated 35,150 B a8, B afauits Brichisd calipliin egat cRrvgorst e reaction
mixturk igto lolgrhtgrbmetiane hed Bisne. Dried organic phase over sodium sulphate and
evaporated to a solid. Re-crystallized from hexane/dicholomethane gave 6-methoxy-3-methyl-
1H-indazole.

IHNMR (CDCL3): 7.5 (1H, d, 7.5 Hz); 6.8 (2H, m); 3.8 (3H, s); 2.55 (3H, s)

LCMS [M+H] = 163

78g of 6-methoxy-3-methyl-1H-indazole was dissolved in 1L of MeCN containing 1.1 equiv of
tri-ethyl amine, 0.2 equiv of DMAP was cooled to -5 oC; followed by slow addition of Boc20
(1.1 equiv) in 200 mL of MeCN. After 2h of stirring the reaction at rt the reaction mixture was
evaporated to an oil which was partitioned between EtOAc and brine, dried over sodium sulphate
and evaporated. The residue was applied to a short SGC and eluted with 15% EtOAc in hexane.
Evaporation gave Boc-protected product.

IHNMR (CDCL3): 7.6 (1H, bs); 7.42 (1H, d, J = 7.5 Hz); 6.85 (1H, dd); 3.8 (3H, s); 2.5 (3H,
s); 1.7 (9H, s)
LCMS [M+H] = 263

100 g of BOC-protected indazole was dissolved in 600 mL of CCl4, followed by addition of 1.1
equiv of NBS and 0.2 equiv of Bz20. Reaction mix was vac-purged with argon and set to reflux
for 5h in presence of light from a sun lamp. Reaction mixture was filtered over a pad of SG and
concentrated. Residual oil was purified over a short SGC. Mono-bromide and mixed fractions of
di-bromo derivative were obtained.
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follows. Thirty eight granms of SM obtai ned above was
di ssolved in 400 nL of 1N sodium carbonate. The
wheomgereris sol ution was stirred at rt for twoPABRYS2003/035080

TLC anal ysis indicated -14 WO 2004/ 043933

PCT/ US2003/ 035080 conpetion of reaction. The reaction

m xture was acidified and extratced with ethyl acetate

(100 nL X 4). The conbi ned organi c phases was dried

over sodi um sul phate and concentrated and residue was

subjected to SGC to give the desired product.

1HNMRCDCL3: 7.72(1H,d,J:3FE);7.6181H,d,J:8.5FE);
mono-pragideH A NMBISANI.D: 757 (), d, 45 He)( DA (1) bs)36.94 ({1BHd); 4.7 (2H,

s); 3.95BH QEWE(bpﬁgi = 193. Preparative Exanple 2 CN MeO CN
1 Qg of _benzylnitrile derjvatjv di ssol ved in THE
di-bropgiy | H SV By i CLBindvk 7 S98h SIALL B FHRHINEY: 6.55 (IEL
s); 3.91BH, 5eaGt©BNs)7i Xt ure was taken in a pressure tube,

Pd-C (10% wt/ 10 nole %9 was added and the reaction

m xture was hydrogenated at 40 psi. After the
To a splatjon of tibramwled23.8§) inyadetopend Was added sodiducdcetate @R.5gheThe mixture

was pﬁpﬁ id ro?lutpdtﬂvgr?d &?lﬂgéﬁ%g atcgﬁglé ‘3?1%1%9 Un a&fo?l%ﬁ&%etgd? “The mixture
anal ysi s 1 ndicated a spot 0 spol conversi on. e
was cqadestioiropieneperatirgiard then peyrediinty ée/ vatpile ife desised eempound as an
off-wiafeGolie Egé %&g@igﬁs i&iagtegﬁwﬁﬁaﬁ&i £l dr&ldia)ggf)higx@ égfg\r}igt%@%e.
|
R e S ok Bt st & B@R, hop Rt B R 0.
StepB:ool ed to 5 OC followed by the addition of 5.4g of
sodium.ni trite.in, 10 f .water he reacti.on mxture .. o
o enRfe B sfond §ede s Flagel O g B Piim il € 130°C o
a couploohhauasrpErcatesléng TiGusaradsymnseritratidcatdeyltocgimptidé eompound as a

brown&@figunpti on of SM and the formation of a new spot. The
reaction mxture was extracted with eth&(acetate

"H NNE §BMAON %§0.0% (Am)ic7- Phidh dials2 2 GHH, 6bt 202 (IH.idelds GHI(1H, 5); 3.82

3H, s§omB2eE, ab;edi1 @re ty.esidue 7-0 was purified by SGC to
( give des??ed p?odu%t. LCVMS [MrH] = 174 Preparative

Example 3 MO-"- NH2 N, i PrMgCl -0, N CN
Preparative Example 5

To a solution of intermediate from preparative Example 2 (1.00 g, 5.75 mmol) dissolved in THEF
(15 mL) was added cyclopentyl magnesium bromide (6.32 mL, 12.65 mmol) at 0 °C. The
reaction was allowed to warm to ambient temperature and was quenched with saturated NH,Cl
upon completion. The resulting reaction mixture was extracted with EtOAc and the combined
organic layers were washed with brine, dried over MgSQy, and concentrated in vacuo. The
product was purified via SiO; gel chromatography to yield 580 mg of the desired product. 'H
NMR (CDCls) 6 : 1.702 (2 H, m), 1.803 (2 H, m), 2.005 (4 H, m), 3.904 (3 H, s), 4.070 (1H,
m), 6.915 (1 H, s), 7.010 (1 H, d), 8.272 (1 H, d).
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Wei ghed out 4.15 g of indazole and azeoptroped water
wth 2 toluene (100 m) washings, pulling Z5 off
WO edodemd3nzeot rope by rotovap. Dried thoroughl pCT/OS®E03/035080

hi gh vacuum and perforned argon purges. Dissolved in

40 mM dry THE and 92 ml dry ether under argon. Cool ed

to 5Cinice water bath. Charged 3 eq of

i sopropyl magnesi um chloride ((6 mM of a 2M solution in

THF) and -15 WO 2004/ 043933 PCT/ US2003/ 035080 stired

for 0.5 hr at roomte arged IN HC1L (240

m) and stired for ? pl@g;@ ??}éﬂg}ﬂe‘?&;ac“ on by TLC

Extracted with Et OAC, r ot ovapedpHand produced desired

product. LCVS [ MtH = 2 7 Reef rati ve Exanple 4

EtO~'r OEt MO-N, Step cg Ny of

2-fl uoro- 4- met hoxy- acet ophendne i n 400 nL of ethyl ene

glycol was stirred at roomtenperature with hydrazine

(0.624 nol, 20 g) for 4h afte ich the reaction

m xture was heated to 150 o or 48h. TLC anal ysis

i ndi cated conplete reaction. Partitioned the reaction

m xture into dichloromethane and brine. Dried organic

phase over sodi um sul phate and evaporated to a solid.
The dewired comparnd wesiptepand hy » arasedire lsohidargo Iﬂwrmlegkvcaibed for Preparative

Examgre'gebtﬂ@%ro%e@trﬂéﬁgesﬁl‘ﬁ" Br QJlra% uséﬁrﬂﬁﬁ%% &Qg’:]é agnesmm

bromi 1H1~g1&4@d\gg>g 1,3217@3 . &7 9(2% m), 1/604 (2 H, m), 1.781 (1 H, m),
1.861 Qz He i) X903 218} iﬁ\)|3641-01®61ﬁ}3|33)0@5(3 Hlisy $9289d H, r&) 37'-008f(1 H, d),

ontaining 1.1 equiv of tri-ethyl am ne,
8259g§€r\|9)cof DVAP was cooled to -5 oC; followed by sI ow

addi tion of Boc20 (1.1 equiv) in 200 m. of MeCN.

After 2h of stirring the Eﬁﬁﬁfﬂeqn rt the reaction

m xture was evaporated to an oi’l V\,hl ch was
partitioned between Et OAc and brine, dried over sodium
sul phate ,0 and evaporated. The residue was lied to
a short SGC and eluted with 15% Et OAc i n hexane.

Evapor ation gave Boc-protected product. 1H

CDCL3): 7 bs); 7.42 (1H, d, J =g . 6.85
ng d?:l) /396 f/mgg 2.5 (gH s): 1./7O7 § ;5
LCVB [ M+H = _ 7

O O

Indazole (0.60 mmoles from Preparative Example 3) starting material obtained as above was
dissolved in DMF (3 mL) followed by the addition of sodium hydride (0.88 mmoles) . The
reaction was stirred at room temperature for 15 min, followed by the addition of tert-butyl bromo
acetate (0.669 mmoles). The reaction was stirred at room temperature for 30 min. TLC and LC-
MS analysis indicated complete consumption of starting material concurrent with the formation
of a new product spot. The reaction mixture was quenched by the addition of water. Standard
aqueous work-up followed by purification of crude by SGC gave the desired product as white
solid.

IHNMR in CDCL: 8.22 (1H, d,J =9 Hz); 6.97 (1H, dd, J =2 and 9 Hz); 6.5 (1H, d J =2 Hz);
5.4 (2H, 8); 3.94 (3H, s); 2.8 (1H, m); 1.38 (9H, s); 1.27 (6H, d, J = 6.5 Hz).

LCMS = [M+H] =317
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100 g of BOC-protected indazole was dissolved in 600
nmL of CCl4, followed by addition of 1.1 equiv of NBS
war@404R32qui v of Bz20. Reaction nmix was vac- ppeTes2003/035080
with argon and set to reflux for 5h in presence of
light froma sun | anp. Reaction mxture was filtered
over a pad of SG and ~0 concentrated. Residual oil was
purified over a short SGC. Mono-brom de and m xed
fractions of di-brono derivative were obtained. -16
WD 2004/ 043933 PCT/ USZOOSE%%Q@Q nmono- brom de: 1H NWVR
(CDCL3): 7.7 (1H, d, 7.5 Hz); 7.6 (1H, bs); 6.95 (1H
dd); 4.7 (2H, s); 3.9 (3H, s); 1\7 _(9H, s);
di - bromi de: 1H NVR (CDCL3): 8.05 , d, J = 7.5 Hz);
7.6 (1H, bs); 7.0 (1H,dd); 6.8 , 5s8); 3.9 (3H
s); 1.7 (9H, s); To a 8§ wet, of di bronide (23.2g) in
acetic acid was added soq state (22.59). The
m xture was placed in oi and refluxed for a
coupl e of hours until reactjon<€0onpleted. The m xture
Yurg and then poured into
ound as an 10 off-white
solid. The solid was isolaed by filtration and dried
over nitrogen atnosphere. HH NVR (CDC13) : 6 10.23
(1H, s); 8.19 (1H d); 7.0 1H, dd); 6.96 (1H d)
3.90 (3H, s). Step B: To the internediate from Step A

dded triethyl ]
e

dimeticdbhwemPraeed to dry to give title conmpound as a 15
brown solid. 1H NVR (DVMSO : 8 10.08 (1H, s); 7.98
(1H, d); 7.25 (1H, d); 7.02 (1H, dd); 6.81 (1H, s);

Step/8.82 (3H, s); 3.52 (4H, q); 1.11 (6H, t). Preparative
Exanple 5 Z0 To a solution of ipternediate from
preparative Exanple 2 (1.00 .75 nmmol ) dissolved in
THE (15 nL) was added cychopentyl magnesi um brom de
(6.32 m., 12.65 mmol) at 0)S\"The reaction was
allowed to warmto anbi ent{tenperature and was
guenched with saturated NH4C1 wupon conpletion. The
resulting reaction mxture @&Sextracted wth Et CAc
and the conbined ?5 organic |ayers were washed with

To a Qg of 99-EBrAMEIy AR Aghiictonene et aadeddributylatigitin. (3.4 ml) and
mme&MMﬂmwmmemwpdhmmnmﬂgumhmMmyanmﬂwm.ﬂwmmmmww
refluxed for a couple of hours and concentrated under reduced pressure. The residue was re-
dissolved in “wet ether” and added DBU (3ml) slowly to give a cloudy solution. The mixture
was filtered over a pad of silica gel and concentrated. The residue was dissolved in methylene
chloride/methanol=1/1 solution and cooled to —78 °C. To this solution was bubbled though
ozone until the reaction mixture became a blue color. The reaction was warmed to 0 °C and
added sodium borohydride (0.5g) portion-wise. After stirring at 0 °C for 1 hour, the mixture was
poured into water and extracted with ethyl acetate. The organic layer was washed with 1N
NaOH,g, brine, dried (MgSOs), and concentrated under reduced pressure to afford crude alcohol.
The alcohol was purified by silica gel (methylene chloride/ ethyl acetate=1/1) to give desired
alcohol. To a solution of alcohol in methylene chloride was added imidazole (0.4g) and TBS-Cl
(0.8g) at 0°C. The mixture was stirred for 1 hour. The reaction was poured into 0.1 N HClyg
extracted with methylene chloride. The organic layer was washed with brine, dried (MgSO4) and
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product was purified via Si02 gel chromatography to
yield 580 ng of the desired product. 1H NVR (CDC13)
wW@2002/0923 (2 H m, 1.803 (2 H m, 2.005 (4 HCT|S2003/035080
3.904 (3 H s), 4070 (1 H m, 6.915 (1 H s), 7.010
(1 H d), 8272 (1 H d). -17 WO 2004/ 043933
PCT/ US2003/ 035080 Preparative Exanple 6 H N The
desi red conpound was prepared by a procedure sinlar
to the one descri bed for Preparative 5 Exanple 5, but
evap Og%/fﬁdl opent 519{{%3’% sium @%é{@l %%%tﬂ(%[r)%lgfo%gg %\é%desued
compeundy ny | " 1.479 (2 H, m 1.604 (2 H m, 1.781 (1 H,
IHNMR(CDI]@@B 8B 1H1EM); 723008, {@); H14raH @) 64% ((2111 b 2%52}1, t); 0.86
(9Hs§’ 82'%(?[ s), 6.923 (1 H, s), 7.008 (1 H, 8. 259
T 10 Exanple 1 HOIndazoIe(O 60 mmlesfrom
Preparative Exanple 3) starting nmaterial obtained as
B@ubove was dissolved in DVF (3 nL) followed by the
addi tion of sodium hydride (0.88 mmoles) . The
reaction was stirred at roomtenpgrature for 15 mn,

Step

foll owed by the addition of tert- | brono 15
acetate (0.669 mmvles). The re on was stirred at
roomtenperature for g .C #Ad LC M anal ysis

[]
i ndi cat ed conpl ete consu @ Wf starting materi al

concurrent with the formt¥on{of a new product spot.
The reaction m xture was quenc by the addition of

purlfl cation of crude by \\' gave the desired product
as white solid. A 1H NWR NCDCL 8.22 (1H, d, J =9
Hz); 6.97 (1H, dd, J = 2 ahd 9 Hz); 6.5 (1H, dJ=2
Hz); 5.4 (2H, s); 3.94 (3 s); 2.8 (1H, m; 1.38

(9H, s); 1.27 (6H, d, J = 6.5 Hz). LCVM5 = [ MtH = 317

The désgrgd %Jmlz)glg)nd' vgg'ssl?régared by a procedure similar to the one described for Example 53,
Steps 5, 6, 7, and 8. This compound was purified by silica gel (hexanes/ ethyl acetate=1/3).

"H NMR (CHCl5) : § 9.53 (1H, d); 8.54 (1H, dd); 8.35 (1H, d); 7.37 (1H, d); 7.07 (1H, dd); 6.56 -
(1H, d); 5.45 (ZH, s); 4.11 (2H, t); 3.90 (3H, s); 3.18 (2H, t); 1.38 (9H, s).
LC-MS (M+H)=396.2.

Examples 3-5 as shown below are made, with some modification of the desired
compound of Preparative Example 6, by alkylation of the indazole as described in Example 1.
Additionally, analogs of Examples 1 and 4 can be prepared following analogous procedures
using the indazole of Preparative Example 4 or alternatively another indazole prepared following
procedures described herein.

Example 3
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Exanpl e 2 OH PCT/ US2003/ 035080 1-(3-{[6-(2
hydr oxyet hyl ) pyri di ne- 3-yl ] car bonyl

w0 2@4089B0xy- | H i ndazol -1 -yl ) -3, 3- di net hyl but BEF/RSINE035080
5 Step A- OTBS To a solution of 2,5-dibronopyridine
(2.49) in toluene was added tributylallyltin (3.4 m)
and dichl orobi s(tri phenyl phosphi ne) pall adi um (0. 79)
under nitrogen atnosphere. The m xture was 10 refl uxed
for a couple of hours and concentrated under reduced

. . - . " r "
To 198 ST &%ﬂ%&%’%ﬁ%ﬁvﬁ%ﬁ‘h@i@éﬁc o1 5,42E) DEREC0 mL) and
Intermpgiated (11182, Zndb mmpql}. cFhereaniiop sHIpd gt wonxsiemperatyge forgd{ymin before
1-chloF@ARBIIBYSS1 nliNS. 9B minthiew ¥Bideil.s Ak 20! iR tHEBEAM 0B REAs quenched
. zhl ordlscgf/ r(rft hﬁ%g(éil /i, solution and cool ed . tq }gtﬁ)&c TO
with AABIRG BH SubBF AWPROEYF WHShecE Mt ¢ and the
combinaacltgi;mih lagexd wee voshadwith gtgbu gmm |deied oﬁhﬁl\dgseg,tdndmot)imtrated in
C 15.. . i r I de (0. 5¢
vacuop WhiTEh Todler 308 phRpB UL AZEH OB BROy (el 2
"H NMRXEDC:)Wes 1.36b(9 Bls), 11683 (atlem) ahd@8% @ Ham),cldod ¢4, m), 3.872 (3 H,
e h i a i IN
o) 4 R0 B B BB P12 0 0 PR 956 CEE ME RS (L ey
reduced pressure to afford crude al cohol. The al coho
was purified by silica gefxafiplelayl ene chloride/ ethyl
acetate=1/1) to give desired alcohol. To a solution
of al cohol in nethylene chloride s added i mdazol e
(0.49) and TBS-d 20 (0.8g) at 0 € The m xture was
stirred for 1 hour. The reacti s poured into 0.1 N
HCl ag extracted with p® epg chPoride. The organic
| ayer was washed with bri dyNed (MySO4) and -19 WD
2004/ 043933 PCT/ US2003/ 0356 gvapor at ed. The resi due
was purified by silica gel odqret hyl ene chl ori de)
to give desired conpound. MR (CDC13) : 6 8.61
(1H, d); 7.73 (1H, dd); 7.1 d; 3.97 (2H, t);
2.96 (2H, t); 0.86 (9H, s);7=0.02 (6H, s). 5

Using Preparative Example 8, this compound was prepared as described in Example 3. The title
compound was purified via SiO, preparatory plate chromatography. 'H NMR (CDCl3) § : 1.285-
1.575 (15 H, m), 1.833 (2 H, d), 1.994 (2 H, d), 3.615 (1 H, m), 3.860 (3 H, s), 5.372 (2 H, s),
6.490 (1 H, s), 6.981 (1 H, d), 8.254 (1 H, d).

Example 5

OH
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Step B: OH The desired conpound was prepared by a
procedure simlar to the one described for Exanple 5,
we@ps»4P336, 7, and 8. This conpound was puri f P€riUB3003/035080
silica gel (hexanes/ ethyl acetate=1/3). 10 1H NWR
(CHA 3) : S 9.53 (1H, d); 8.54 (1H, dd); 8.35 (1H, d);
7.37 (1H, d); 7.07 (1H, dd); 6.56 (111, d); 5.45 (2H,
s); 4.11 (2H, t); 3.90 (3H, s); 3.18 (2H, t); 1.38
(9H, s). LC-Ms5 (M+H)=396. 2. Exanples 3- 5 as shown
tertR t an
di-tert ﬁxhtgll‘h ng[%gﬂ&@%ﬁneglﬁsélpi; Pg@&%ﬂgﬁ%ﬁ%@ %‘H‘ 1E% (&S Ho%g]f}hydroxyl
ethyl bepayli ndazol e as described in Exanpl e 1. Addl ti onal ly,
anal ogs of Exanples 1 and 4 can be prepared foll ow ng
anal ogous procedures using the indazole of
Preparative Exanple 4 or alternatively another
i ndazol e prepa ee foll ogn ng procedures dlgscrl bed
herein. ?0 Exa WO 200Me843933
PCT/ US2003/ 035080 To J
oil washed w th hexahe) fwas added D O L) and
Intermediate 3 (597 ny, '2.44 mmol ). The reaction
stirred at roomtenperature for 30 mn before
100 g df-ﬂ:&dromoﬂbplmmh@ ine4(Q(BnB bf rthylede @Pycohwhs stinees! ah dobedl temperature with

1 r I
hydng}fe1 @ zé 8 %o g‘%&ﬁ %frth} &Hmu A% Hﬁgb%grﬁ&%%'@ thl%@t%i 8150 C for 48h.
TLC apalysis Eldmée%ﬁ%ﬂﬁlﬁé re@c@@anmaomdgtaﬁ reactignmixugdnie dlchloromethane

and britf@sS mﬁfédvﬁr%ﬁﬁ'%se Bl diugd dilphaAY Sid Mhﬁ%‘ted@@ d solid. Re-crystallized
conc vacu The crude material was

from {ﬁ‘i‘qe?CP Q/rinﬁthé?qgaé’ﬁl °1€hromatography to y| eld. 1H
NVR (CDC13) 8: 1.361 (9 H, s), 1.683 (2 H, n), 1.788

VR ey (5 g 5'3123?1@185211?@ g%ég{égbzﬁ@gf (1 H

LCMSgMeT] €168, d) . 10 Exanpl e 4 Using Preparative Exarrpl e
8, this conpound was prepared as described in Exanpl e
3. The title conpound was purified via Si02

Step 2pr eparatory pl ate chromat ography. 1H NVR (CDC13) 8:
1.285- 1.575 (15 H, m 1.833 (2 H d), 1994(2H

Step 1

‘ogNsperS|on in

d), 3.615 (Iydd 34860 (3 H, s),. 5372 BCH, s), 15

6.490 (1 H s), 1\&1H d), 883 ,\d)

Exanple 5 N
6-methoxy-3-methyl-1-H tert-butyl-6-methoxy-3-methyi-
indazole 1-indazole-carboxylate

78g of indazole was dissolved in 1L of MeCN containing 1.1 equiv of tri-ethyl amine, 0.2 equiv
of DMAP was cooled to -5 C; followed by slow addition of Boc20 (1.1 equiv) in 200 mL of
MeCN. After 2h of stirring the reaction at rt the reaction mixture was evaporated to an oil which
was partitioned between EtOAc and brine, dried over sodium sulphate and evaporated. The
residue was applied to a short SGC and eluted with 15% EtOAc in hexane. Evaporation gave
product.

IHNMR (CDCL3): 7.6 (1H, bs); 7.42 (1H, d, J = 7.5 Hz); 6.85 (1H, dd); 3.8 (3H, s); 2.5 (3H,
s); 1.7 (9H, s)
LCMS [M+H] = 263

-22 .



OH -21 WO 2004/ 043933 PCT/ US2003/ 035080 di-tert--butyl
4-{
W 100484B33li net hyl - 2- oxobut yl ) - 6- met hoxy- | - H i nPEROB®08035080
yl ] carbonyl }hydroxyl ethyl benzyl step 1 MO 5 MO
100 g of fluoro-acetophenone in 400 nL of ethyl ene
glycol was stirred at roomtenperature with hydrazine
(0.624 nol, 20 g) for 4h after which the reaction
m xture was heated to 150 C for 48h. TLC analysis
i ndi cated conplete reaction. Partitioned the reaction
m xture-into dichl oronmethane and brine. Dried organic
phase over sodi yp sul phate and @gaporated to a SQJ)d d.

Step 3

Re- cr ygdal | ized s T'rom Li¢hol onetrs &

i ndazol e. I _(_QDQ_S 5%1H+ d, 7. ; \p- 8
(2H, m; K os): 2. 7s) LOMB | ¥ 163
.5 Step 2 I\/EO Bac MO 6-netho 3- net hyl -

tert-butyl -6-nethoxy-3 -nmethyl i ndizol e B’ o

1-i ndazol e-carboxyl ate ,0 78g of indazole was

di ssolved in 1L of MeCN containing 1.1 equiv of
tri-ethyl amne, 0.2 equiv of DVMAP was cooled to -5
C, followed by slow addition of Boc20 (1.1 equiv) in
200 nmL of MeCN. After 2h of stirring the reaction at

r{. the reac Xture wa ate to an oil which
100 & QEiBERIY 163 AV BU UL FIED CAL T A BHCH, SARIBG oty of NBS
and 0.3 egliiv ot BalOh aeactmdnﬁvwmmt gedT\hﬁh anges iafldl eetw@geflux for 5h in
fo a_s h nd 5% Et
presenﬁg gé@q f%g 8?% %Vta on gz%%gxte dxg%svﬁﬁeredl over a p%‘%f 58 and
concentrated. Residual oil was purified over a short SGC. 85 g of pure bromide was obtained.
Mixed fractions yielded di-bromo derivative

mono-bromide: 1H NMR (CDCL3): 7.7 (1H, d, 7.5 Hz); 7.6 (1H, bs); 6.95 (1H, dd); 4.7 (2H,
8); 3.9 (3H, s); 1.7 (9H, s);
di-bromide: 1H NMR (CDCL3): 8.05 (1H, d,J =7.5 Hz); 7.6 (1H, bs); 7.0 (1H,dd); 6.85 (1H,
s); 3.9 (3H, s); 1.7 (9H, s);

Step 4
Boc Boc
MeO N MeO N
/ N —_— \N
Br o H
3-(bromomethyl)-6-methoxy- t-butyl-3-formyl-6-methoxy-
1-H-indazole 1-H-indazole-1-carboxylate
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L5

1H NVR (CDCL3): 7.6 (1H, bs); 7.42 (1H, d, J = 7.5
Hz); 6.85 (1H, dd); 3.8 (3H, s); 2.5 (3H, s); 1.7
W@ 2044/083933. CVS [ MtH] = 263 -22 WD 2004/ 043933 PCT/US2003/035080
PCT/ US2003/ 035080 MeO 5 100 g of indazol e was
di ssolved in 600 nL of CCl4, followed by addition of
1.1 equiv of NBS and 0.2 equiv of Bz20. Reaction m x
was vac-purged with argon and set to reflux for 5h in
presence of light froma sun |anp. Reaction m xture
5¢g ofmnfdelwfsrc@go%& in 80 RACGHMSO, 308led ﬁp@@%&i&%@@ addition of 2.5

purlfled over a short  SGC,

ual

equiv sgi“é/?%NQrﬁ fifmediukerine A-Mede). Resien Panstinestior 9+5é|%aeéw standard
work-th ald SGpaddilieyaion\Lavaraskdeh Eﬁiﬁud equahtitabiVBy( COGES) IMAVH] = 277

(1H, d, 7.5 Hz); 7.6 (1H, 6.95 (1H, dd) 4.7 (2H,

s); 3.9 (3H, s); 1.7 (911, s) di -brom de: 1H NWR
1TH NNIROCI3)E.3)8. 1032 (1H, 4); 8dl, (1H,d, ¥=5.5HYy); 76 @H, bsh; 7tes)LH, ddR 3.9 (3H, s);
17(9§1§,dd)/; 6.85 (111, .5 s); 3.9 (3H, s); 1.7 (914, s);
’ tep 4 MO MeO 3- (bromonet hyl ) - 6- net hoxy-

t-butyl -3-fornyl -6-nmet hoxy- 1-Hindazol e

51- H i ndazol e-| - car boxyl ate WO 2004/ 043933

PCT/ US2003/ 035080 5 g of brom de was dissolved in 10

nm. of DVBSO, cooled to O Cfoll owed by addition of 2.5 Boc

equi v of TMANO (tri net hyl a%ge N- oxi de) . Reaci®Qp-wasy

stirredifor 0.5h then a stapdard work-up and SG N
WS

2 (1H FHF 8.1 (1H

filteratipn gave desired prQ\F(i)t quantltatlvely

77 5 CNI\/R(CDCL

5 i)l 746-P 0 (IHR—d)—3>9 (3
' (9H,"s); Ste CI/

Glasswares were flame dried under high vacuum

To neat iodo-benzyl alcohol derivative (3.6 g, 10 mmol) in the flask was slowly added
isopropylMgCl ( 5 mL, 2M solution). After stirring at rt for 2 hr, indazole derivative (1.1g, 4
mmol) in 15 mL THF was added. The reaction mixture was stitred at rt for 2 hr. LC-MS
showed the reaction was complete. Pour the reaction mixture into 30 mL saturated NH4CI,
followed by adding 40 mL ether. The organic layer was separated, the aqueous layer was
extracted by ether (40 mL). The combined organic layers were washed with saturated K2CO3
(2x30 mL), water (40 mL) and brine (20 mL). The solvent was removed, the residue was used
for next step reaction without further purification. LCMS [M+H] =499
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+ 4,00 TBS( 10 d asswares were flane dried under
hi gh vacuum To neat i odo-benzyl al cohol derivative
W@ 3008/0¢39330 Mol ) in the flask was sl owl y addeBCT/US2003/035080
i sopropyl Mgl (5 mL, 2M solution). After stirring at
rt for 2 hr, indazole derivative (1.1g, 4 mmol) in 15
nmL. THE was added. The reaction m xture was stirred at
rt for 2 hr. LCM5 .5 showed the reaction was
conpl ete. Pour the reaction mxture into 30 nL
teps 6ahyrated NHACL, followed by adding 40 nL ether. The
“'LOT‘g'a‘nl c layer was separated, the aqueous |ayer was
extract ed Iggyc ether (40 nL). The corrbl ned organic
‘ t ur at edP¥2003 (2x30 m), H
28413 —NThe sol vent N

vvithout fu bﬁr urificati on>LCNS [ MtH| 499 AW
2004/ 048983 St epSCE/aelitey O TBS P ﬁﬁ"&ﬂe%l ution of
i ndaza crud@ﬁ@g@tm ) pfare
Atret Sgcelzit and 5 4
. The reaction mxtureg was stirred at rt fgr
TE@I; - M5 showed the reacti @ was conpl et ed LCVMSHLMHH]
The reaction mxtugg”was filtered. The sol vent
was renoved, the residue was dissolved in 10 nL MOH,
and added 20 nL 2N HCI. After stirring for 1 hr at rt
and TLC anal ysis indjcated _conplete reaction.
Toa S?leae@ p%wda%ﬁlsz fognds Trpm stepty a 2@ allvﬁhﬁwoar@&baqemcﬁdﬁm 5 § celite and

4.3 g ofPEG ng&ems w&%quﬁ@lrea&tﬁkﬁq megidupeasWiisred 9ed fod Dhr, LC-MS
showe?ﬁﬁq_ﬂeg \%a%%‘g)tgkp?eg %’L&E&g M+ﬁ5t h$§7 reI Jeh&?otnl n%](tureL %fﬂtered
The solvent was removed, the residue was dissolved in 10 mL. MeOH, and added 20 mL 2N HCI.
After stirring for 1 hr at rt LCMS and TLC analysis indicated complete reaction. The reaction

mixture was extracted with EtOAc (2x30 mL). The solvent was removed, the residue was used
for next step reaction without further purification. LCMS [M+H] = 283

Step 8

O
0O

H
A N, Br A N,
o >

K,COg3, Acetone

O 80 °C, seal Tube O
2 hr

OH OH

@)

To a solution of indazole (342 mg crude prod from step 7, ~10 mmol)) in 15 mL acetone was
added 1.5 g of K2CO3 and 1.5 mL Bromopinacolone (Mw179.06, d1.326, 2.0 g, 11mmol). The
reaction mixture was stirred at 80 oC in a seal tube for 2 hr. After filtered off salts, the solvent
was removed, the residue was purified by HPFC to give white solid product.
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K2CO3, Acetone 80 C, seal Tube 2 hr PCT/US2003/ 035080

N oc Boc HOH OH .5 To a solution of indazole (342 ny
wa@ead®43sdd fromstep 7, -10 nmmol)) in 15 nlL aPET/OR®03/035080

was added 1.5 g of K2CO3 and 1.5 nbL Bronopi nacol one

(Mn179.06, dI.326, 2.0 g, | Imol). The reaction

m xture was stirred at 80 oCin a seal tube for 2 hr.

After filtered off salts, the solvent was renoved,

the residue was purified by HPFC to give white solid

1H L3)-—2é5%\(@{21994% ﬁéﬁa?gﬁ(]fﬁré H%?O’s?’@égﬁgoﬁg 716'5 s); 5.4 (2H,
s); 48((Z¥1b5)d%+?(3H @ a8 © (mb”sy) 5.4 (2H, s); 4.8 (2H bs)

LCMSS[S%H?SH 38); 1.38 (9H, s_) LCVS [ MtH] = 3_81 5 o _
FUNCTI ONAL ASSAYS A. Maxi - K Channel The identification

of inhibitors of the Maxi-K channel can be
FUN(H&GNNLASEAd’Sjsi ng Aurora Biosciences technol ogy, and

A iﬁfla?(ﬁ@ .t he ability of expressed Maxi-K channel s
B | | ar resting potential after transient
t r ansf €he identifidatibnohirhititads of the Blaxi-tks cluhnelvan bbaseahplished using
Aurord onsl%ﬁbe%(?%chﬁ g anhrfs f) d%ﬁ?ﬁfpﬁﬁh? of e Q%Pegﬁeh‘iﬁém-l@@ﬁénﬁels to set
y

lari ze nbr ane
cellulqr ﬁ%sltlﬁé PO@pw@f%trm%ﬂ gonsfratiopnf ba @ apd B@n@@q@@%&@ hennel in

TsA- 2t)hee1@f,c tTh e 3bseicetof entibixdrs feell§ Hﬁﬁl&? la-hyBt:p6kased MEmbife potential,

NS SR TR I A S

channelo IE:larg@elcs eihi$1e tMaxe-K thannelsedinzese etlatepoladzgiver gthanges in membrane

potent c?li @zﬂ?lf)ee&eter('rﬁﬁ%%r\%'@% Jeﬁs,lgU@hu&%&&é{&é&&ﬁ%‘&{é}gy trkhsfer

coumar i
(FRET)mDyspaACcR(aY yse ter gamiponents 2| dopgmutma@ne(ﬁlicoﬁl\@?@ and an acceptor

oxanoﬂ(lﬁSBA@ifﬁﬁ OkdRP & Jl%ﬁﬂﬁf@in%ﬁand%&ﬂb%ﬁ chB& tHE m%hﬁﬂ‘ﬁle

otenti a Under normal conditions, whe he | nsi de
accordjigetodaebrage pofeyfiali L wqwb%%@&tomowb%he gsidedt, the cell s

negan@é(@l’cﬁ lrespSct a6 eHerbakade; dxatol id&conRied £ ald Qiterdbafldi©f the membrane
and CXn%atIOl’l Feoumarin will cause FRET to occur. Conditions that lead to membrane
depolarization will cause the oxanol to redistribute to the inside of the cell, and, as a
consequence, to a decrease in FRET. Thus, the ratio change (donor/acceptor) increases after
membrane depolarization.

Transient transfection of the Maxi-K channel in TsA-201 cells can be carried out
as previously described (Hanner et al. (1998) J. Biol. Chem. 273, 16289-16296) using
FUGENE6™ as the transfection reagent. Twenty four hours after transfection, cells are collected
in Ca®*-Mg**-free Dulbecco’s phosphate-buffered saline (D-PBS), subjected to centrifugation,
plated onto 96-well poly-d-lysine coated plates at a density of 60,000 cells/well, and incubated
overnight. The cells are then washed 1x with D-PBS, and loaded with 100 ul of 4 uM
CC,DMPE-0.02% pluronic-127 in D-PBS. Cells are incubated at room temperature for 30 min
in the dark. Afterwards, cells are washed 2x with D-PBS and loaded with 100 pl of 6 uM
DiSBAC,(3) in (mM): 140 NaCl, 0.1 KCI, 2 CaCl,, 1 MgCl,, 20 Hepes-NaOH, pH 7.4, 10
glucose. Test compounds are diluted into this solution, and added at the same time. Cells are
incubated at room temperature for 30 min in the dark.

Plates are loaded into a voltage/ion probe reader (VIPR) instrument, and the
fluorescence emission of both CC,DMPE and DiSBAC,(3) are recorded for 10 sec. At this
point, 100 pl of high-potassium solution (mM): 140 KCI, 2 CaCl,, 1 MgCl,, 20 Hepes-KOH, pH
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30

35

and excitation of coumarin will cause FRET to occur.
Conditions that |ead to nenbrane depolarization wl|
WwW@augm49Be oxanol to redistribute to the insideCcDiUS1008035080

cell, and, as a :0 consequence, to a decrease in FRET.
Thus, the ratio change (donor/acceptor) increases

after nenbrane depol ari zati on. Transient transfection

of the Maxi-K channel in TsA-201 cells can be carried

out as previously described (Hanner et al. (1998) J.

7.4, 1(?’%19!)05]‘5 CREMded 4id t&%?es%@x?c%@mé‘s%rﬂ& b EEIMiGBrok B] additional

ectionre Twent our urs ter

10 sect ﬂ@ﬁg@t&@C&W@é&Sﬁ%%% 8@%&%@@10%& mg}eaptas%rz splugign equals 1.
In the %ﬁeﬁ@&&oan iRiesR e gatdd ht@raditdalof ﬂ% ﬁ@@n solution varies between

P UL SRR ——

or test@ehdpstm& lthis ratadeinamshal et is pysibic, gmrefoird) ¢o tighte sheasceivity of a

M%i-%hc%w&réi;@%ltopg%ﬁge i%gnt{a?%f; 'g%genc%% cf]hgggé 1n0£fle ﬁuorescence

ratio. i ncubated at room tenperature for 30 mn in the dark.

vA\nf : ﬁr \i\%‘gf"%ﬁﬁé‘% g{}% ‘é{g%%ﬁ)?; g&%ﬁ’e ¥h Cg)l§§ c@ﬂ&nh@ﬁ‘&? erendent

inhibitign of the fgerescenge q\@ggwgt I.(fépégn @pgemﬁ a;bogt lqM to about 20 UM, more
preferﬂﬂrﬁ@ﬁpaboﬂi@m nPOeRebRdHoaNg. diluted into this
ution, and added at the sanme tine. Cells are

i ncubated at roomtenperature for 30 min in the dark.
B. PERtespasieldsiat edaysndfaompoahd effieots amhighabbeduatantecalcium-activated
otass‘ué! Pﬁg '!%st rument, and the fluorescence em ssion of

E and D SBAC2(3) are recorded for 10 sec.
At this 6 point, 100 | of high-potassi um sol ution

Humaﬁmrm%}é%té@h:q#e%@lﬁl céus'\/902 20 Ht%loesI KOH, pH -26 WO
ucose ar

added HpeAgHYEY of l}t&hé@@é%@%ﬁ?@yr%ﬁct&fa%&o&qﬁaw% (maxi-K) channels
in hunfGn a\/gﬁ fal(itéd aifli 1ﬂ1bﬁ>zﬂ@blls Was ﬁéi@muf[é‘tﬁudi d:l@ctrophysmlogmal
trgh

metho %25151#1 K¢ gr{%% Vgﬂgg Igit;flggf 8 >}1q§1ﬂ(£ Oft qogflgurahon of the
patch d:llamPrtaﬂun[quaf Whare dtécblpett:msodlftldni fades piot axdsicelinlaadide ofche channel and

the ba asé%&i?g%# \Q?rg%lntr%cer?ﬁkﬁ #18 4 Eﬁc@é@%kr&%&%ﬁsgg & alﬂ)glf‘ fslfty maxi-
K chamxrels. @daxiclp ﬂbfmmlf werh n@nﬂa@d y ﬂ@mslmigs stgleichappeljcgnductance (250-

300 p$§°§1§d l%l §ens1hbﬁ 6f H{aﬁneltgitlh%w ALRbIAAe @’ééhhéﬂ' 4n¥ iffracdllular calcium
ch anne I nhi bi tor moni torin

| conce@%@@nM%w T e r%‘}%ﬁif‘g‘élsf% stong %fﬁ@@é&ﬂ%l@gwal

techmtlﬁﬁsl Q}las'E@pdtt@maiﬁéiﬁ (ISQ) tvbi‘esplﬂlﬁld emtwamaga@ rvﬁt}f OKBPf pdller (model
750), %@ C gncen rat Was df e h nhth]:l lg TM e currents

MARYEOLRFEEPSE 6™ i whor it ajihe, Mepap
were récdvtiecowith GRCOTZHEHA if(mtnaments) or Axopatch 1D (Axon Instruments) amplifiers,
and digital conversion was done with ITC-16 interfaces (Instrutech Corp). Pipettes were filled
with (mM); 150 KCI, 10 Hepes, 1 MgCl,, 0.01 CaCl,, 3.65 KOH, pH 7.20. The bath
(intracellular) solution was identical, except, in some cases, calcium was removed, 1 mM EGTA
was added and 20 mM KCIl was replaced with 20 mM KF to eliminate calcium to test for
calcium sensitivity of channel gating. Drugs were applied to the intracellular side of the channel
by bath perfusion.

Human non-pigmented ciliary epithelial cells were grown in tissue culture as

described (Martin-Vasallo, P., Ghosh, S., and Coca-Prados, M., 1989, J. Cell. Physiol. 141, 243-
252), and plated onto glass cover slips prior to use. High resistance seals (>1 Gohm) were
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O preferably fromabout 10 nMto about 500 nM B.
El ectrophysi ol ogi cal assays of conpound effects on
whk@hoesziuct ance cal ci umacti vated pot assi unPChasIes/a3so8o
.5 Human non-pignmented ciliary epithelial cells The
activity of high-conductance cal cium acti vat ed
pot assi um (maxi - K) channels in human non-pi gnent ed
ciliary epithelial cells was determ ned using
el ectrophysi ol ogi cal et hods. CUrrents t hrough nmaxi - K
fonneﬁ%ﬂﬁ%h%hé"@@ﬁ[té ﬁﬁpdeﬂ?gg’a% gﬂ(glﬂs p&’tHﬁesC\%}E ?&ig&it [ AN
channglsifyeciPaers i4qRiinied by di saling @r@qe&eeswfhamnel apien pr@iability

increa8€Win! fBsgonse PahémBahe ieladAG6S aﬁJ‘@lebaﬂ&d ﬁﬁ%’céﬂ-ﬂlﬁf caRilf. In patches
ci se at.ches contai ned qne t

i ft K
used G ERSORES Ah RS R FOY etBr e laBR o FiBt e ingieavoltage-gated
curreritar MaxsKrghents hannslaaoatifes dspeaiAh9voldd@ spsp) or adtthsiiat caused
chmnéﬁ@% Lijvity of channel gating to menbrane potenti al
AtFacel | ul ar cal cium concentration. Menbrane
cur r enilse pempounsls of thaslinysitian wemnmgplial to the intracellular side of the
chann§l 1ﬁ%§gﬂ)ﬂfl¥t§'c%%kﬁ%nst (i@“dgﬁ‘ @ ll‘@(? 1\/§I e cggﬂs{%ﬁcﬁ%ﬁduc]pd channel open

a es
probablé}m, apd t%%féqct was, re?fs«@)ed URPR Wéﬂ@@f %wénmﬂ& framcke wasenmental

chamber 3THE Y050 Tr BItRR of kdak e’ dMahﬁ}?Aﬂ@ﬁdeB ﬁwsé@t{iﬁ%%it%}% fgﬁfh& €BfPounds of
Were recor nstruments) or opat ¢
this inygpt %JSﬂgﬁdg[E‘P?wtO%P C@ntél PR e]lD ~and digital

conversion was done with I TC 16 |nterfaces (I'nstrutech
Corp). Pipettes were filled with (mV); 150 KC, 10
Hepes, 1 Mgd 2, 0.01 Cad 2, 3.65 KOH, pH 7.20. The
bath (intracellular) solution was identical, except,
in sonme cases, calciumwas renoved, 1 nmM EGTA 30 was
added and 20 nM KCl was replaced with 20 nM KF to
elimnate calciumto test for calciumsensitivity of
channel gating. Drugs were applied to the.
intracellular side of the channel by bath perfusion.
Human non-pignmented ciliary epithelial cells were
grown in tissue culture as described (Mrtin-Vasall o,
P., CGhosh, S., and Coca-Prados, M, 1989, J. Cell
Physiol. 141, 243- 35 252), and plated onto gl ass
cover slips prior to use. Hi.gh resistance seals (>1
Gohm were -27 WD 2004/ 043933 PCT/ US2003/ 035080 f or ned
bet ween the pipette and cell surface, and inside out
pat ches were excised. Maxi -K channels in the patch
were identified by their gating properties; channe
open probability increased in response to nenbrane
depol ari zati on and elevated intracellular calcium In
pat ches
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used for pharmacol ogi cal anal ysis, renoving

intracellular calciumelimnated voltage-gated 5
w@oooremess Maxi - K currents were measured aft erPCT/US2003/035080

depol ari zi ng voltage steps or ranps that caused

channel opening. The conpounds of this invention were

applied to the intracellular side of the channel in

appropriate concentrations (0.001 to 100 M. The

conmpounds reduced channel open probability, and this

wHAal fsest AMagDrigever sed upon washout of conpounds fromthe
experinmental, LO chanber. The |1C50 for _block of maxi-K

channells undefomprigd of dhrgstiicsial ferulefe conpounds of
this invention ranged from about 0.5 nMto about 10 M
WD 2004/ 043933 PCT/ US2003/ 035080 IS CLAIMED | S:
1. A conpound of the structural formgl{a I: R2 O=C R6
5 Formula | or a phaRgceuti cakj_yc/acls\e table salt,
enanti omer, diastereq or__m/&Xturgyt eof :  wherein,
R represents hydrogen, oq Cl-o alkyl; 10 RY
represents H, or Cl-6>@lLkyl MW represents H Cl-6

al kyl, -C(OC1-6 alRyl, -C(OOC1-6 al kyl, -SO2NR) 2,
-S02C1-6 al kyl, -S02C6-X0=Gryl, NO2, CN or
-C(ON(R)2; R2 represents hlydrogen, Cl1-10 al kyl, OH,
C2-6 al kenyl, -(CH2) nQ(CH2)REOR, -(CH2)nCl-6 al koxy,
-(CH2) nC3-8 cycl oal kyl, -(CH2)nC3-10 heterocyclyl, or
-(CH2) nC6-10 aryl, said alkyl, 15 heterocyclyl, or
aryl optionally substituted with 1-3 groups sel ected
fromRa; R3 represents hyd’r@@é}ﬂl Cl- 10 al kyl,

-(CH2) nC3-8 cycl oal kyl, -(CH2)nC3-10 heterocyclyl, -

CH2) n - nc6-10 aryl, nitro, cyang or

ora Pﬁ%@é%‘ﬁ%%?%gﬁig%l S?E@@am%% flippteregmen pmixtygs thesaaf | y
wheresmbstituted with 1-3 groups of Ra; 20 R4 and R5
R repicQdRP | ¥ £RIBANt hydrogen, Cl-6 al koxy, OH,

PG %y@ggh R 6 alkyl . COCL-6 al kyl, SOSH
RY reprepeniphl MGy alkvby( CH2) nCORR, - OPO( OH) 2, CF3, OCF3 -
Ry, represents H, Cj-6 alkyl, -C(O)C1-6 alkyl, -C(O)OC1-6 alkyl, -SO2N(R)2, -SO2C1-6 alkyl,
-502C6-10 aryl, NOy, CN or -C(O)N(R)2;
R represents hydrogen, C1-1( alkyl, OH, C2-¢ alkenyl, -(CH2)nO(CH2)mOR, -(CH2)nC1-6
alkoxy, -(CH2)nC3-8 cycloalkyl, -(CH2)nC3-10 heterocyclyl, or -(CH2)nCg-10 aryl, said alkyl,

heterocyclyl, or aryl optionally substituted with 1-3 groups selected from Ra,;

R3 represents hydrogen, C1-10 alkyl, -(CH2)nC3-8 cycloalkyl, ~(CH2)nC3-10 heterocyclyl, -
(CH2)nCOOR, -(CH2)nC6-10 aryl, nitro, cyano or halogen, said alkyl, heterocyclyl, or aryl
optionally substituted with 1-3 groups of Ra;

R4 and R5 independently represent hydrogen, C1-6 alkoxy, OH, C1.6 alkyl, COOR, SO(Cj.¢
alkyl, COC1-6 alkyl, SO3H, -O(CH2)nN(R)2, -O(CH2)nCO2R, -OPO(OH)2, CF3, OCF3 -
N(R)2, nitro, cyano, C1-6 alkylamino, or halogen; and

Rg represents hydrogen, C1-10 alkyl, ~(CH2)nCg-10 aryl, -(CH2)nC3-10 heterocyclyl, -
(CH2)nC3-8 cycloalkyl, said aryl, heterocyclyl and alky! optionally substituted with 1-3 groups

selected from R2, wherein the Ra(s) can be attached to any carbon atom or heteroatom selected
from N and S;

-29 .



10

(5

N(R)2, nitro, cyano, Cl-6 al kylam no, or hal ogen; and

R6 represents hydrogen, C1-10 al kyl, -(CH2)nC6-10
W@ry/04396CH2) nC3- 10 heterocyclyl, 25 (CH2) nC3P@T1/US2003/035080

cycl oal kyl, said aryl, heterocyclyl and al kyl

optionally substituted with 1-3 groups selected from

Ra, wherein the Ra(s) can be attached to any carbon

atom or heteroatomselected fromN and S; -29 WO

2004/ 043933 PCT/ US2003/ 035080 R8 represents

Rg repleifd BB, Cy gl ?&bglgékl’ (RN t?hggeg% r@féﬁ%@x&gr 1§ HnCs.
10 hetgraaryls AL Hopnlree 10 a5pé piid helgrapyclgh, anépéh@famryl optidwallylsipstituted with

1-3 orot §d&i&$ﬁ%ﬂﬁ%ﬁ 1-3 groups selected fromRa; 5 Ra
g% resents F, , Br, 1, CF3, N(R 2, NO&2, CN, -0-,

COR8 CO\IHR8 -CON(R8) 2, - O(CHz)nCOOR -NH(CH2)nCR

o(C R ow B y’SOzNRz,
H(:ep ﬁw&)@«w(ﬁamowlﬂﬁmm -&Eﬂy)nmzﬁ 0% (31”}’()01 JOSHz)nOH (Cq-
AN . S

alkyl) BR( CHSIHCTR ) B3 etBytigh E&o&(@q#@@ al]'&}l]{)O(—C(H}j.)nC@ 10 heterocyclyl Ry, -(Cq1-

Ce alky(lgégz}%ﬁé’io SRR ylc§gw§d?élfo_§€éylﬂ Rete erzcﬁ(’\lI{E? 6CH2)p-Z1-
c(—Z%N(E)“QYL?@ﬂé&@ﬂk&@%@é@éﬁ%@f& 1 ‘{QC?CG& alkenyl)O(CH2)nC3.

10 hetarq@yﬁylr wcﬁ 28 alh@tyas@lyl@)mﬂ} eterpQlf-Ry, ~(C2-6 alkenyl)-C3-10

hetero@ 6(2{1k )) zo '%@5 %SO 1€H?(b DsH, -
(Cﬂzggbﬂgoéé Ocyé?a%y | g ol et@f@/ﬁﬁ nglke%.aad C1-C10
ilgit %@ & lko %géi@% ﬁ%&g ,ongm;‘i @Lfsﬁ Lgd (21% 1.3 groups

71 an@@]fhdegénc&ﬁﬂy rté@ﬁ@m‘gﬁmt(tﬂzfcﬁ‘g esent s NRW 0,
oo S mis 0-3; nis 0-3 and >Og|302 2. The

mlsoc?brrpound according to claim1 wherein R6 is Cl1-10
nis 0-3laky! , or (CH2)nC3_8 cycloal kyl and Ry is Cl-6 al kyl

<0 said al kyl, optionally substituted with 1 to 3
q1s "aroups of Ra.
2. The compound according to claim 1 wherein Rg is C1-10 alkyl, or

(CH2)nC3-8 cycloalkyl and Ry is C1-6 alkyl , said alkyl, optionally substituted with 1 to 3
groups of Ra, /
3. The compound according to claim 1 wherein R2 is C1-10 alkyl or -
(CH2)nC3-g cycloalkyl and R3 is C1-10 alkyl, or (CH2)nC3-10 heterocyclyl, said heterocyclyl
and alkyl optionally substituted with 1 to 3 groups of Ra.
4, A compound which is:
Table 1

MeOQ N
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3. The conmpound according to claim1l wherein R2 is

Cl-10 alkyl or !5 (CH2)nC3_8 cycloalkyl and R3 is
WwW@1001048BKyl , or (CH2)nC3_10 heterocyclyl, saiBCT/US2003/035080

het erocyclyl and al kyl optionally substituted with 1

to 3 groups of Ra. 4. A conpound which is: Table 1 MeO

-30 WD 2004/ 043933 PCT/ US2003/ 035080 R1R2 OIX X

x=CH, N P=0-1; 0 (Op- nn=0-3 OH-~-(CH2)" OH O

n=0-3 -31

R1

< |l

O

L
0| ok

SN

Y
o

| X
X x=CH, N /\”/<
7 p=0-1; A
©)(n  n=0-3
OH
~$~(CH2),,OH E/\(K
n=0-3 o)
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WO 2004/ 043933 PCT/ US2003/ 035080 or a pharmaceutically
acceptable salt, enantioner, diastereoner or mxture
wo beneef33 5. A nethod for treating ocul ar hypePtENS10081035080

or glaucoma conprising admnistration to a patient in
need of such treatnent a therapeutically effective
anount of a 5 conpound of structural forrmula | of
claiml. 6. A nmethod for treating macul ar edens,
macul ar degeneration, increasing retinal and optic

or a ph4Gedif ? Qécgegbl\é%ﬁ’ Cnbftiorh}C & gﬁfeﬁﬂlef 6 hﬁ'ﬁhreatﬂéjr?
optic nerve oxygen tension, or a neuroprotecti
ef fect conprising adm ni stratl on to a patient in need

of sucb tr e@ﬁembd@ork%aﬁh%abémm%e&&ksh% & Jiskbini&omprising
unt of a armaceutically

adminiaHOt iof BRI needab atobgHaTen a4 BtraPaiRaly g ol Fpu of a
compdunerof afructifral forpmlldbef cddimpr.event i ng repol ari zati on or

hyper pol ari zati on of a manmalian cell containing

pot assi um channel or a nethod of treating Al zheiner's

Di seasé, [ 5Adepihed $ordreativpynitlaveledizs oradelasdeganetation, increasing
retlnalad'nrd HB AR 5@51%85 $eloBit gf nﬁ’&ﬁés rehH 17689 Epﬁ%?gfo en tension,

I Si ng gm nisterin ceu |caIP B&8

and/oraaﬁﬁ}lﬁqprgqectavecqffpﬁbgmapra%w@uﬁgnp@on © apatent lndreeé of such treatment a

phmml@&@ﬁﬁﬁl?}ﬁéﬁdcﬁ% bMoﬁﬁQﬁF&tc@Hipﬁuﬁdibf Glal%i‘ @”614 aceutically acceptable
It 411@ erepner or mxture : nmet’hod of
sall, e eMmCh SR A IR LT nHXEPr?J in need t her eof

conprising A adm n| steri ng a phar maceutical ly

effective a rdln to glaim1l
or a 47har rrggieiubl ol )eggr{g@ ngo OQJIPI qﬁ?.rbzr?g]fm bfa -
mamnghligs pelﬁ) eentainingrpotdssingy @anm@roeefmet@od o tm'atrpg dilzhietmer's Disease,
depres%R)'iYP&d e, a‘?so?@é}P QMBbr %h?tﬁfrﬁ@r‘!h@oxldeﬁfl? % p?fdéﬁt#]ﬁ% tRereof

har maceut i cal acceptabl e carrier
ComPf&él?ﬁa%%lleSEﬁﬁms %F&“El%ﬁ lgichfienti v yp@ipms oha cprapewdRseerding to
Claimdf, of @plaimacdutichily &iptabid sa$, cAaktRth&alliaétefebeRbt Blkture thereof.
said topical formulation admi ni stered as a sol ution or
suspensi on and optionally containing xanthan gum or
gel I and.gum A)fiethéd dfltreating dmbe&s 3] mlpamem ﬁeﬂgheﬁébf@bﬁipﬁbmg
an to .t
adlmn%gér%@ eﬂhﬁnﬁ&feaﬁ%%l\&% regt%\éer (gﬂibf) orﬁgguéjg'}igaﬁ{:ordmgeto %{mmq ora
Pharmg%ﬁuagglmﬁ&pmabiﬁ fadt, |ena1wg>emr,, dlassgrn@amtmnnmtre theaepént |
car boni ¢ anhydrase inhibitor, EP4 agonist, a

pr ost agl and| n or derivative
. A composition comprising a compound of formula I of claim 1 and a

pharmaceutically acceptable carrier.

10.  The composition according to Claim 9 wherein the compound of formula I
is applied as a topical formulation, said topical formulation administered as a solution or
suspension and optionally containing xanthan gum or gellan gum.

11. A composition according to claim 9 wherein an active ingredient
belonging to the group consisting of: f-adrenergic blocking agent, parasympatho-mimetic agent,
sympathomimetic agent, carbonic anhydrase inhibitor, EP4 agonist, a prostaglandin or derivative
thereof, hypotensive lipid, neuroprotectant, and/or 5-HT2 receptor agonist is optionally added.
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t hereof, hypotensive |ipid, neuroprotectant, and/or
5-HT2 receptor agonist is optionally added. -32 WO
wQo@403%3933 PCT/ US2003/ 035080 12. A conposi t i BET/US2003/035080

according to claim 11 wherein the {3-adrenergic

bl ocking agent is tinolol, betaxolol, |evobetaxolol,
carteol ol, or |evobunolol; the parasynpat hom netic

agent is pilocarpine; the synpathom netic agent is

epi nephrine, brinonidine, iopidine, clonidine, or

par a- afhnoc l@g&ﬁggsztg%}z iﬁ%gﬁnﬂ(@t%%g:ﬁma %gr A5G B«'% Bga:d?energlc blocking

i s dorzol am'd
agent iy {imolsil. dretaxelolt lnohstasslakgiagiaelioh or @WObtumio]p tlestarasympathomimetic

agentﬁi ﬁll’(%@x:] ’théJWaMHﬁUC ﬁgéﬁ i eﬁnner?%nes bHEotidihl %gndme clonidine,

sive |1 'S dg eur oprot ectan
or PM@T@TBP erdppding. @Fu%ﬁb@axqanb}' ra%?éﬁlalhttpwé dotzedpnpide, asetagolamide,

metazZoReEE 6F bﬂmﬂarﬁlﬂei tﬁe prostaglandm is latanoprost, travaprost, unoprostone, rescula,

h | H | -6-0l " f
or Sldﬁj( ghe ypo 598 ¥1de 18 lumltga1¥ the ne:ulrE)Tf)jr%tze,(c):tant6 is el1prodl1'lln1%[ehtp$0dﬂ or

memadiiS-anklitior HIHEFImetémonyagoniaEd-QharginppropsB3amkthel-ikiaidarol-6-ol
fumardfe or 2-(3-chloro-6-methoxy-indazol-1-yl)-1-methyl-ethylamine.
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