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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
HYPERTENSI ON BACKGROUND OF THE | NVENTI ON 5 d auconm

Is a degenerative disease of the eye wherein the

i ntraocul ar pressure is too high to permt normal eye

f unct worso4Asseas resul t, damage nmay occur to the opEd/652003/035080
nerve head and result in irreversible |loss of visua
function. If untreated, glaucona may eventually | ead

to Dblindness. Ccular hypertension, i.e., the

condition of elevated intraocul ar pressure w thout

optic nerve head danmage or characteristic '
gl alld&FANOURE IVEEIION el d defects, is now believed by

t heoQTMAL MiId: bm@os&‘@fﬁrﬁ@#@ﬁ'%ﬁﬂd&@? TENSION

nmerely the earliest phase in the onset auco

There are several therapies for treating glaucona and

el Rt BEROMNINOE THE INVENEIENr e, but the efficacy and

4 he sid e E‘f f Gﬁﬁco%{aqg h H&%ﬂ&ﬁtz\fe%@%e %Eﬁng %ie PheFeif B igtraocular pressure is

i d annel ers were
t oet?ée ﬁ}('; eo IU ; é d’gﬁf S tepplt, ﬂzgnaé? fay qepur to the optic nerve head

t heng fesplgin lm\@whi@loweqf vmuel fomption.aff pricaated, glacbing may eventually lead to
agﬂﬂmﬁﬁéﬁl &ﬁla@ﬁﬁeﬁénsﬁ)iF’i@a?éﬁdb%thﬁigﬁlggﬁléﬂﬁd ﬂﬁﬂsaﬁ'c[r?}éséﬁ?c without optic
POt a%gl %[r% a% elcgs?é}%cé‘i é? HESonRops ‘GF‘&H E%lgldﬁ%%ﬁﬁs nowsbelieved by the
104 MO%P@PB@W%@ sepreser oreeds the sariest bhaseigigheonset of glaucoma.
contract i on T ¥OdelealRerSpifatt @ik OeladcBiiE nd é@va@dﬁ%&aocular

h a;’p?es&%&qﬁ%&ﬁ%& %tg’stgé gxgé: tfgecggg}' gﬁ%te tM% Béeélts agg noé jdeal. Recently

| nPast Iagffers Were foumg fo redice IBQIculaNDregIkeli Thieye and therefore
}ND [\@?ﬁi? 9&®ne n?éfechpmagﬁb ﬁi’eﬁﬂeg’bmene& oﬂd%ﬂﬁ?&té%ioﬂ_ b the degenerative
is r use
ot ass |Cu m c tl;ahgln %@?‘F@? o@k g}({sbkgé o Pg‘? oLt 3{1‘? gs g ﬂ’é’f‘@lﬁl? fluid secretion,
rden sese FEGmstances| ingressramarth mysde ronirertivnmhdweuld be expected to
vvh lopter HoReanddibeet redroptotectilesffec@h ih byed 06eIUB PaRFESGUS, 679,758 and

t h9 92:3’?420M09mP&ta1 Sbest. Ophifaiio? S8 DE %aﬁ'équ gpéi@sg,g@fm/zwoo

S nds to o e a neuropr
to ‘ﬁ@— gggfgnannallan speC|es particularly humans.

20 Mor e partlcularly, di scl osed herein is the treatnent

of sohANCRTRRIEH hypertensi on (el evated

intraocul ar pressure) using novel indazole conmpounds
having the structural formula |. WD 2004/ 043933

PCT/ US2003/ D&56I0&4Q herein is the use of potent potassium channel blockers or a

formulation thereof in the treatment of glaucoma and other condruons which are related to
elevated intraocular pressure in the eye of a patient. Also disclosed herem is the use of such
compounds to provide a neuroprotective effect to the eye of mammalian species, particularly
humans. More particularly, disclosed herein is the treatment of glaucoma and/or ocular

hypertension (elevated intraocular pressure) using novel indazole compounds having the
structural formula I, |



1I'n a first aspect, there is provided a conpound of the
structural formulal: RR ,CRy NO\VRa R BC R4/~ N
O=C R6 Formula I or a pharnaceutically acceptable
salt, enantioner, diastereoner or m xture thereof: 5
wherein, R represents hydrogen, or Cl-6 al kyl; RY
represents IL O -6 alkyl; 10 RWrepresents H Cl-6

al kyl ,wo &do@dads:6 al kyl, -C(O OO0 _6 al kyl, - S@N(}ﬁ%(ésfﬁszoesmssoso
SRCI-6 al kyl. S0206-10 aryl, NO2, CN or -C(Q 2003/03:

. R2 represents hydrogen, C1-10 al kyl, OH, C2-6 al kenyl,

" - (CH2) nO( CHZY prfirRt aspgoGidRreiCproBided Scmipoundygf the(sC)rai@aratila I:
- cycl oal kyl, -(CH2)nC3-10 heterocyclyl, or -(CH2)nC6-10
“aryl, said alkyl, heterocyclyl, or aryl optionally

substi tuted with 1-3 groups selected frm Ra; R3
represents hydrogen, Ci1-10 al kyl, -(CH2)InC3-g

cycl oal kyl, -(CH2)nC3-10 heterocyclyl, pe YCH2) nCOOR,
-(CH2) nC6- 10 aryl, nitro, cyago or Malegenp. said

al kyl, heterocyclyl, or aryl l o'ﬂtion Iy

~ substituted with 1-3 group$4o :NR4 and RS

i ndependent |y represent Hldrogen] C1-6 allcoxy, OH,
Cl-6 al kyl, COOR, SOgGi - al kylQ=@CCl-6 al kyl, SO3H,
-Q(CH2) nN(R) 2, - Q(CH2) nCRR, - OPIQ(OH) 2, CF3, OCF3 -

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

, S R6 represents hydrogen, Cl-10 al kyl, (CH2)nC6-10
aryl, -(CH2)nC3-10 heterocycl ylEormulaI( CH2) NnC3-8

cycl oal kyl, said aryl, heterocyclyl and al kyl ,

Opt iyP Qﬁljlﬁac%{ft?c%h}lf Elc%gpﬁgnlt%aitp en]éngou%r,odl'ilfs%reonlzer or mixture thereof: -

5 wherein,
R represents hydrogen, or C1.¢ alkyl;

RY represents H, or Cy.¢ alkyl;

10
Ry represents H, C1.¢ alkyl, “C(0)C1-6 alkyl, -C(0)OC1-6 atkyl, -SOZN(R)2, -S02C1.6 atkyl
-502C6-10 aryl, NO3, CN or -C(O)N(R)3; o

>

R represents hydrogen, C1-10 afkyl, OH, Cg.¢ alkenyl, -(CH2)nO(CH21mOR, ~CH2)nC1.-6
15 alkoxy, (CH2),C3.8 cycloalkyl, (CH2)RC3-10 heterocyclyl, or Q(CHz)nC@m 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 heterocycljl, -
(CH2)2COOR, -(CH2)nC6-10 aryl, nitro, cyano or halogen, said alkyl, heterocyclyl, or aryl
0 optionally substituted with 1-3 groups of Ra; : '

R4 and Rs independently represent hydrogen, C1-6 alkoxy, OH, C1.¢ alkyl, COOR, SO,Cy.
| alkyl, COCj.¢ alkyl, SO3H, “O(CH2)pNR)2, ~O(CH2),CO2R, -OPO(OH)z, CF3, OCF3 - -
.. N(R)2, nitro, cyano, CJ.- alkylamino, or halogen; and -
!5
R represents hydrogen, C1-10 alkyl, -(CH2)nCé-10 aryl, -(CH2)nC3-10 héterocyclyl, - -
(CH2)nC3.8 cycloalkyl, said aryl, heterocyclyl and alkyl optionally substituted with 1-3 groups

-2-



WO 2004/ 043933 PCT/ US2003/ 035080 = sel ected from Ra,
wherein the Ra(s) can ‘be attached to any carbon atom

r heteroatomselected fromN and S; R8 represents
-(CH2) nC3-8 cycl oal kyl, -(CH2)n 3-10 heterocyclyl,
Cl1 6 al koxy or -(CH2)nC5_ 10 heteroaryl, -(CH2)nC6-10
aryl said heterocyclyl, aryl or heteroaryl optionally
substituted with 1-3 groups selected fromRa; Ra
represSisaboss G, Br, |, CF, N(R) NOCN, -0-, p&RSu03/035080
-CONHR , -CON(R8)2, - Q(CH2)nCOOR, -NH(CH2jjOR, -COOR,
- OCF3, CF2CH20R, -NHCOR, -SO2R, -SO2NR2, - SR, (Cl-C6
al kyl)O, -(CH2)nQ(CH2) nOR, -(CH2)nCl-6 al koxy,
(aryl)O, -(CH2)nOH, (Cl- C6 alkyl)S(Om, H2N Cv,
(A-C6 alkyl)C(O-, (Cl-C6 alkyl)OC(ONH, -(Cl-C6
aI w&c)éﬁm,)vﬂ%&@ne Re{sPEADY %ﬁéﬁaeﬁﬁ( any{ (::Q)on%om or heteroatom selected

ﬁ }n%l@éz%n@ 10 heterocyclyl - -(d
cyl) ) nC3- 10 heterocyclyl Rw, -(dCl - 06

aI kyl)-C3-10 heterocyclyl-Rw, -(CH2)n-Zl - C(=2Z2) N(R) 2,

( R@{@mbﬂmr@w}ﬂ@ms}ﬁmﬂ@- d0HhRzerPRkebytlyRE; 6 dikeky 6r -(CH)LCs.

enyl )%%@E 6 Oaﬁgtg éelgg%yéﬁ WI @&’ %é;gfg 1 optionally substituted with

"}’Sﬁﬂeci@ff%R%rocycl yl -Rw, -
aI I cenyl )-ZI -C(=Z2) N(R) 2, - (CH2) nSOZR (CH2) nSO3H, -

(e 1, 3 T 16 0. conmen,
T AN TR i S T s

op Mﬁ?aﬂ@/aﬂssmﬁ)st 1(%2)&@((%{2)1&011- HC@QM(EQSG alk@dye@fy@)ﬂ)-f +(CH0)aOH, (Cy-

wkgb in d epe E@E%I r es‘gft%é aﬁ%@?%@)%{crcé

orallgrl)N%(ngszC;; luhetesocmdﬂ 1?&md((h 6 Sk XCH I Goh heewanyelyl-Ry, «Cy-

aS@Fé ﬂk{éﬂ(ﬁﬁﬁ%d&ﬁoﬁ{e@ﬂc?ﬁﬁ»ﬁw ¢ 6”%1%{3 Clla hEt%rocycTﬁ lﬂw, -{CH2)p-Z1-
C=Z2NR)2, «(C2-6 alkenyhNRy(CH2)pC3-10 heterocyclyl-Ry, -(C2-6 alkenyl)O(CH2)nC3-
10 heterocyclyl-Ry, ~(C2.6 alkenyD)S(CH2)nC3.10 heterocyclyl-Ry, -(C2-6 alkenyl)-C3.10
heterocyclyl-Ry, (C2-6 alkenyl)-Z1-C(=Z2)N(R)32, -(CH2)3SO2R, -(CH2)pSO3H, - _
(CH2)nPO(OR)2, C3-10cyeloalkyl, Cg.10 aryl, C3-10 heterocyclyl, CZ-G alkenyl, and C1-Cy

- alkyl, said alkyl, alkenyl, alkoxy, heterocyclyl and aryl optionally substltuted with 1-3 groups
selected from CI"CG alkyi, halogen, (CH2),OH, CN, NO32, CON@R)2 and COOR;

Z1 and Z2 independently represents NRyy, O, CH?2, or S;

mis 0-3;
nis 0-3 and
qis 0-2.

In the second aspect, there is provided a compound which is:

- MeO N




3 '.. VWD 2004/043933 PCT/ US2003/035080 R1 Rnj 1le O
x--CH, N (Opd n=0-3  OH -4-(CH2)nOH n=0-3 'L O
3(a) or a pharmaceutically acceptable salt,

enanti omer, diastereonmer or mxture thereof. In the
third aspect, there is provided a use of a conmpound of
structural Fornmula | of the first aspect for the

manuf acture of a medi canment for treating ocul ar
hypertention or glaucoma. In the fourth aspect, there
I Sy, RLAVI a use of a conpound of the firs t .
'orwgzp%ggﬁgceutically accggtable sal t, enan%F%@gﬁ&Mijo
di astereoner or mxture thereof for the nmanufacture

of a nedicanment for treating nmacul ar edenma, macul ar
degeneration, increasing retinal and optic nerve head
bl ood vel ocity, increasing retinal and optic nerve
oxygen tengion, (
the fifth gspect, there is pfrovided a_yse of a
conpound a¢cordipg to the fifrst aspecCt, or a
phar maceutijcal | y acceptabl e |[salt, enantioner,
di astereongr or m xture therjeof for {he manufagture

of a medi canent for, preventijng repol ari zati on of

hyper pol ar zatién*éi a manmal i an nt ai ni hg
pot assi um ghannél or for trdating zhegi mer' s O sease,
depr essi on i j hm a

di sorders |n a patient in nged thereof. In the [sixth
aspect, thgre i§ ovi ded ajuse of a cdnpound
according fo the fxrst aspé¢ct, on2 plar maceutfi cal |y
accept abl ¢ salt, enantiomer} di astereorer or mixture

t her eof fof—themanufactur¢of—a—fredicarent—gr
treating diabe@e&<?n a patient. P% € r eof .

§_<< | | 3{/“\//§\//5\_

In’

B

L ¥ 5=t N ”‘a/\"/<

P
©Opfn n-0-8
: OH

~$-(CH2),OH | .%/\"f< |

n=0-3
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In the seventh aspect, there is provided a conposition
conprising a conpound of fornmula | of the first
aspect and a pharmaceutically acceptable carrier. In
the eighth aspect, there is provided a conpound which
IS NEO NNO 1 -p or a pharmaceutically acceptable

sal t,, 0 ther of

30 B R CR?%#?%% é@@&@%@%ﬁ‘ﬁ © thersof.
present invent gg s dir %ted to o% thassium

channel bl ockel's™% P'r"ﬁ:l fipre i provideda uss of a fompnound of stguctural Formula
met hbd thedfirstthgeerefasthagaeifenat efth halidamed BWrafeath @84 péiention or
trea%in o9l aucoma by administration, preferably

t opi ta i ntra-camar al adn1n|strat|on of a

conposi ti on copttl fourthgsgect, 8er)is pM@dam&é Gﬁh'acﬁﬁﬁkound of the first aspect;
PCT/ u n bl ocker

For rr DrqeA O aodpl o S BB Ses BB ey rereptfor e
ac c eptagficireefamedicament fo treating macytyedéme mactﬂhvdﬂganeratlom increasing
sel egt@fadd

(O N(R) 2 Ak gﬁrfe%?‘ﬁbe@‘l’d\%ﬁm% Q(ecg)a %Be‘%%@ %‘?au i ﬁpg‘f‘i’e pxygen tension,
des @/pegmenrapratectiyg effeplot her enbodi ment of this

i nvent i On i's ﬁﬁ@ie'lﬁﬁ%ﬁé’&eﬂﬂer@@ ﬂr§v1£:11 240 @al¥hpound according to the first
(CH2) nC3 1§P¥oallcé! sai d al kyl, opti onal F

subé‘lsl?ef’hf’"e‘i‘jp freuficylly agoegiablgsalt ﬂan%nerailmwmornemrhwmre thereof for -

var itebhamtRiee 9 ndicghd bdr predgin ke,l%@ﬁmza?(@ﬂi orfh zatlon ofa
enbodi nent of this.invention is realized wh

C1- fRjanation cell sgniaigips pplossuyppnne] prefer tigrting f"‘ilZ*teHmE Sé}lwaﬁsdepressmn
of [Ragnitiwrdiisalderspdnd@F atBHindDHiOG IS B aFatidat inglbélﬂhérb’of

described. 1 e not her, enbodi.nent of th '
“invention is ?‘é%ﬁ (f RiRe ey l?rg"‘ﬁrt‘% aéls%l?fl@ﬁompgﬁld accgrding to the first

ot hespevtaor aatilaesamt&al@&e@ﬁplta@lenﬁltl ShahtRERr, idagee&hérlor mixture thereof for

Y ap BRI AR leg PhendP b sleBR B0 03 ph it Raept,

Cl-10 al kyl, @ﬂ’ th? et GRect,Chdieis prayisipd h Yimpositipmicomprising a compound

het g Rk vbe 4 Rhdcidng ARAcAdidhnp ?’:Qt?;?}ébt]é%aﬁ-ger wth 1
to 3 groups of . subenpodi nment IS 1nvention
is In the elohth aspect there is provided a compound which is

or a pharmaceutically acceptable salt, enantiomer, diastereomer or mixture thereof.

- -30)-



15 realized when n is 0. Another enbodi nent of the
instant invention is realized when Ra is selected from
F, d, Br, I, CF3, N(R 2, N2, CN, -0-, -CONHRS,
-CON(R8) 2, -Q(CH2)n00OR, - NH(CH2)nOR, -COOR, -QCF3,

- NHCOR, -SO2R, -SM2NR2, -SR, (O -C6 alkyl)O, -

(CH2) nQ(CH2) "OR, - (CH2) nCl1-6 al koxy, (aryl)O, -OH,
(A-C6 alkyl)S(Om, H2ZN-C(NH)-, 10 (d-C6

al kyl)C(O -, (Cl1-C6 alkyl)OC(ONH, -(C-C6

al kyl ) NRwm( CH2) nC3- 10 heterocycl yl - Rw,
-(CH2)n-ZI - C(=Z2) N(R) 2, -(C2-6 al kenyl ) NRm( CH2) nC3- 10

Dgf&@;@f ﬁ%&@%@%m‘(@ﬁ%@R - (CH2) nSO3H,

- ( CH2) nP@h©Rent merfion iddireyied touiel fotassik cﬂn‘ﬁbfll blockBs U Formula
L Eli 4196 reRitd t@é Jﬁ@lﬁ&h for 9&%&%[3 e¥?t§éj1?1§-ac§ hut ed Wle PE§Se of geatl%g glaucoma by

sel ect
#8’1%‘ efc @Hﬁ?ﬂﬁ[&“’t‘ W@%@@@mwmamm of scaptositinn eomaining a
foundlnTabIel Table 1 /RZ MO NNO R -4 W
2004/ 043933 PCT/ US2003/ 035080 R1 R2 x=CH, N P=0-1;
(p)& n=0-3 OH $-(CH2)" OH n=0-3 5 WD 2004/043933
PCT/ US2003/ 035050

.3(0) -
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or a pharmaceutically acceptable salt, enantioner,

di astereonmer or m xture thereof. The invention is

descri bed herein in detail using the terns defined

bel ow unl ess ot herw se specified. The conmpounds of

t WO HPEYENE | nventi on may have asymmetric ceREEPE003435630
chiral axes and chiral planes, and occur as racenates,
racem c m xtures, and as individual diastereoners,

with all possible isoners, including optical isomers,
being included in the present invention. (See E.L.
Eliel S.H Wlen Stereochenistry of Carbon

P %ﬁ’éﬂd blpskss offFeraplad descepysidhe vegind 2 poryamycenigally
apr&ptable udrder. pages 1119- 1190) Wien any varlable (e g.

aryl, hetguRgyg leﬁbocﬂnent RO, 3§ E&ec}ed‘.ﬁéﬂf‘ﬁsc f? géhﬁ alky! and -

ent
Cg@ﬁ‘iﬁ* Qeﬂ‘gélﬂl gln%/ g%?lit‘égﬁor}ﬁnagﬂ@?sﬁﬂ bdher occur rence.

Al so, corfttillractherwsbodimenis thid mmﬂ::sﬁ Q;I‘real@fd WiiEn &Ry i8C¢. 10 alkyl,
(@Hﬁ)glﬁ %'c?&l@aﬂ%ﬂ | M4id aﬁkﬁ Lb‘f)ﬁonaﬁg bt R %} glpell 8Re, and all other

st abl e conpaunds. ttac
"%"‘aﬂbl?éﬁreaﬁ‘)’il%nﬁnéﬁdéfrcﬂé?ﬁ to as a car bonyl group and V\,hen
it is at ﬂ@éhmﬂwrem@dlmmm@bmu(\en@ms rwhzedgam Rp 001y dkyl

f d .t
@%XI C#ub&f g?r e{ ént%q;}' iﬁ: oﬂlg %rﬁé é.ll Of?l%l' vanfbel‘es%%eirqag opglinpﬁy described.
"al kyl "

H% “q %ﬁ@a FherRy 5éry6 alkyl, and
alblethenmdahi«adtmlongmeimcasaﬂba@ from1l to 10 carbon atons
unl ess OBHAREHAMER cAABSiRGH of thls 1R OEIs Sdalifaen RE (EBE lﬂ& Qlkyl or -

Spreh bR cal e ottty S I

anghadyb ptionglly sabstitutgdobidhietoyd grouph efiRe.ha sellelapbdigemion thisSinvention is
reffed whén R (uUbstituted wi th 20 an alkyl group, this is

used intercha %a 1 VVI t h ."branched al kyl group
%&% Coraieptdt he i rvendion & rﬁalwggwhw@s eadected from
r el R i e B
NHK(EI@I)ﬂ@RJ -E@QR -OEEL ANHCOR, SOoR., SUpRDS-SBe 4@@@ amﬁpcm@n

(C%zg‘g@((: mOHF%%ﬁ OP‘5 su Eﬂ‘t’*’i 3%1311 )(?— -(ﬁH’ (Fé or E’I u cPeN'C(NTD
(Gadfts ﬁk@q{@i‘ (Gyrirg SyDOS (ORI, dﬁq@gﬂkylwm@hgg,m heterocyclyl-

CVQ%Q?P@(“ KEDROREs ARl ORR, U RRRED beerptis TR
URZANR - CHR)2SSBor( CH b0 3H: {GERBBO@R ozl alkemnyl, and
CpSygahylbmaiddley] i dltenylheptiahdlylsulgstionsal wight i-® p@lipsselected from C1-Cg

allg@l%ﬁﬁbg‘(%’ed as described herein. Said groups are

ose ps of the designated length in either a
strai ght or branched configuration

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

MeO N



30 and if two or nore carbon atons in |ength, they may

i nclude a double or a triple bond. Exenplary of such

al koxy groups are nethoxy, ethoxy, propoxy,

i3ﬁ$r0p0x¥, but oxy, isobutoxy, tertiary butoxy,

pe¥® §94043938opent oxy, hexoxy, isohexoxy al |yl 8%¥/US2003/035080
propar gyl oxy, and the |like. Halogen (halo) refers to
chlorine, fluorine, iodine or bromne. Aryl refers to
aromatic rings e.g., phenyl, substituted phenyl and

the like, as 35 well as rings which are fused, e.g.,
napht hyl, phenanthrenyl and the like An aryl group
thus 6 WD}{2004/ 043933 PCT/U%ZOOS/OSSOSO cont ai ps at

| east one 1fing having at leagt 6 atonsR2with up {o
five such rings 1ng present], containing up toj22
at ons t her ¢r—wt+h—alterpatirg—(resonati-rg—doubl e
bonds betwegen adjacent carbon atons or suitable
het er oat ons. EXﬁgpkgs of aryll groups e enyl ,
napht hyl, tetrahydrgnapht hyl, indaﬁyf?ﬁbggﬂenyl,
phenant hrylk, anthryl or acenaphthyl and
phenant hr epyT",” preferanly pﬂinyl, napnt nyt—or
phenant hrenyl . Ayl -groups y |likew se be
substituted as Qéf(%ed. Preféerred su ijtuted aryls
i ncl ude phenyl and hapht hyl . {The term hdterocyclyl or

het erocycl {c, as_used hereinj represents a stablp 3-

to 7-nmenbefed nogyclic or $tablge 8~ _t@ - menber ed
bi cyclic hetero ic ring whi ch“a sat uy at ed
or unsaturpted, and which copsists of carJpdn at ons and
fromone tp fou 0 heteroafo € d om tjhe
group cons stiné"éihN, 0, angd S,%and i ncludi ng %ny
bi cyclic gtoup in ich any pf the above-defined

heterocycl]jc rings,is fused to a benz ring. The
het er ocycl | c rg may be atfach at| any heterdatom
or carbon ptom Wwhi ¢ch results|in ' of ja

stabl.e styucture. A TUSeéd heterocyciTC ring sSystem
may i ncl ude car clic rings and need incfude gnly
one heterocycliL ring. The term het gyocyjcl e or
het erocyclj c includes heteroaryl noi‘eti €s: 15 EXqanpl es:
of such hererocyciic el ements imctude,—byt—are ot

limted to, azepiyl, benzin dazolyl, Db i soxgzol yl
benzof ur azlanyl , s benzopyranyl| be opyN anyl ,
benzof uryl| benzothiazolyl, | benzdt hi gnyl,

benzoxazollyl, chromanyl [ cinnol 1 nyT,
di hydr obenzof ur j hydr obenzot hi enyl ,
di hydr obenzot hi o nyl, dihydrobe% otlhi opyr anyl

sul fone, di hydropyrrolyl, 1,]3-di ox6layl, furyl],
i m dazol i dmyf T dazotmnyt;— T mdazotyts—indotinyl |
i ndol yl, ifsoc manyl , isoindolinyl, 20 isoquinglinyl,
isothiazolidlnyl i sot hi azollyl, isothiazolfdi nyl
mor phol i nyl , t hy’s@iny | oxad'afaqyrfid
2- oxoazepifnyl , T oxazoP5@-); 2- dxopi perazi oyl ,
2-oxopiperdingﬂo 2- oWdpyrrolfi di nyl ,

OH

~§-(CH2),0H %/\K

n=0-3




L0

L5

25

30

35

pi peridyl, piperazinyl, pyridyl, pyrazinyl,
pyrazolidinyl, pyrazolyl, pyridazinyl, pyrimdinyl,
pyrrolidinyl, pyrrolyl, quinazolinyl, quinolinyl,
qui noxal i nyl, tetrahydrofuryl,
t VO aWYB3BBsoqui nol i nyl, tetrahydroqui nol i nyPCT/US2003/035080
t hi anor phol i nyl, thianorpholinyl sulfoxide, 25
t hi azol yl, thiazolinyl, thienofuryl, thienothienyl,
and thienyl. Preferably, heterocycle is selected from
2-azepi nonyl, benzi m dazolyl, 2-diazapi nonyl,
dlhydr0|n1dazolyl dlhydropyrrolyl |n1dazolyl
opa phirmizeeicaldy mmqble sakicrapRfomer, SiagiaieamPy g prixture thereof.
mor p hol i myk mv@ﬁtﬂﬁ hid @b¢dribe herein &z ddtiil usingiyd texkisl defined below
@g |Id Ln aﬁe pi peridi nonyl, 2-pyrimdinonyl,

yro onﬁ‘ qui nolinyl, tetrahydrofuryl,
t et rahyd r"-llblﬁ serapsiupds of §iel PresaRtdnveRtiey Ay, haspasymaeitis cpters,
chﬂ%hﬁ:& @t @ikl 1R andocchr Biradinaks keeiidni@traand as individual

dia %51&1 a?lgi%lss ile 13%19%3 11?(!11?@61-(1%}%&1%1 ?s.%HéJh ern? 1ﬁ§§deh%éﬁe

pmﬁq;g&agre:‘?g o b ek 9o S B Ao le e hgmistn o GorverE Caraognds
(Tbfin Whlefand SRR MNGWTY 61 1994), ih pasitulaiagdsdl E9-080pm 0, S or
N, in m'vgﬁkn%ngéﬂasfa BL Rt tHe@%?cl@thn%‘i ) B&u&%&s Hah

attachnen a car bo
ong RGN gy epiﬁmte%qs)ﬂeﬁféwwe@&db?ﬁaﬂ%ﬂse ldrde Wg‘ff&m every other
ostraet.e dlshymbihatidns Sf subpittuénite/antviaddblds ragemefimis£3bl8 only if such

%‘%ﬁ#@g@%@}%@ %% gdre -7 WO 2004/ 043933
het er oat SR RS éﬂé? & H‘E 365%}? g@*i“g‘ﬁ'ﬁt Hé? Blflé %ﬁqrr]lyl group and
whethis fsi attatthedltoasittkest (d.dadirdpen etom. onEgyrigyl @soupf orsuifir atom it is

re!i}&fe@rt@gNQin aﬁ‘&ﬁ@ gﬁgfsoxeouvayt are not limted

benz az furaza
benz opyr Fermb of r%mrgwpnger}/ o(ﬂmg?ﬁarbon) 0ved radical
ceaimiog f'mzazlcucb Y0 carlyerazapshintasydtherlyisn defiumd olt yriay be Mraghtbydnched

y@ﬁ@lPréﬂllredal 1 B]Iy ﬁ&%@ﬁéﬂﬁ y1, 04, ropyl 1sopropy1 butyl, t-butyl,

ofd
CHUEIF N L O A e M———

ai sikiyd [giawyp) this isdled mierchisgoatily with fiyhncheddkyl goiuphy |
i soqui nold EIMJﬂkyl 1é §@EBE 8z l:ontﬁﬁﬁ@f‘rﬁﬁ‘l@ tg tlS‘ h’:lrbon atoms, unless

%gq%?%gé&%‘ Wltlﬁ% dﬁiaaﬁléz%&gsoh%# gf)@?f gfﬁlﬁ? %eatl\y%ﬁn CWPH atoms. It
mgycontdin frgrh 1 teyd kingsx which e fusedtiixatyligs of suclyesiclvalklpments

tdpiyR &gl obhiyl, ERHIGRAEL Eyiohexyl and
H{c}%é %ﬁ%’ﬁ%gﬂgﬁhﬂt@{lﬁ‘?ﬁw Jgr};d )?rl atzyo i;t“ﬁﬁAél[m %b{looﬁ?i EmlO

¥ YVFBYen at ons maybe present t oget her with the first
ni trogen AdkaYldxGgds dendul fur, giving, e.g.
thi adi az Qigyxy 1dpisS td 43 g@ﬁlp bﬁnﬁba‘iﬁ rﬁ@ibeledfr&a@omblhs attached

ositio of trea
o GRRRS e R SRR s LAep AR e . S
gionpsraeediogelproupe f thedesighatedhlength 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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conmpounds of fornmula | in conbination with a
O0- adrenergi ¢ bl ocki ng agent such as tinolol, 15
bet axol ol , | evobet axol ol, carteolol, |evobunolol, a

par az‘rn&at hom netic agent such as epinephrine,
i OB? %4398 i noni di ne, cl oni di ne, par a- ani No@CHHFWPIB5080

carboni ¢ anhydrase inhibitor such as dorzol am de,

acet azol am de, netazol am de or brinzol am de, an EP4
agoni st (such as those disclosed in WO 02/ 24647, WO
02/ 42268, EP 1114816, WD 01/46140 and WO 01/72268), a

E’F’FOSt gtgl andi n, sgch as_| at anoprost, travaprost,
pa5HEe Ting Savingat 1egst §tomsy With gproivedachones being present,
cqmmﬁmg@ptto MomomStheen, OBiRaltcmaAfS (redddating) dbdBlePods bafiden

a@jaddd et aton or BYR %@éfo\!xﬁ Sﬂhgnﬁysccl} @f grgggﬁﬁea]g'ﬁgﬂ d

| N
e PRyl 05 BAPRETYL. BRoeH i) oebphsend
Pprpanthrnylapriefprablyi pheryt| inkplainyd of plehaniirail.| ABS grosBimdyikRise be

subRtiNMIAE (BRd SPrefohted 4tk st of
5-HT2 recgpt or regs s%ﬁg %e&‘%?ﬁnﬁéhgg??%%]o%;l ’ﬁgﬁﬂ}] L
parti cul e)}erm eferocyclyl or beterocyclic, as used herein, represents

a 3table 3ave Topmbmpsd fer@eyolit hydtalild-B- tod hrembred bichdicherioeyclic ring

wiitl i2eithér shrated or unsaturated, and Winch cons1sts of arbeotnﬁ\ 18 @ and from gue to four

0- oxV: i ndazol
b0 S TR R e BB Chusivin . T 3 andeling seiciierolc soup
IW@@DW iof the@bgve-defiaddrheteiagkcliofringhis fizad foc lpnaat sad. aliditeterocyclic
1ifid fbl g béiRcHed af %'h%@gmiﬂ dr |aarb§ﬂ ﬁ&ﬁlrvﬁﬁéﬁ%gu&&n the &@iﬁgﬁ 8t a stable
stﬁfégl% J& Hl%e& e]}eroc c yst C @or DgX eegchinclude only .
group is re é’ﬁh vﬁ"\gﬁ %’tnﬁ'fy@ f?ﬁﬁ‘gizﬂ!fiﬁl%(js y
rechq@rqcmrzwgl Tixdem) heterpoygletoy l:lcstgwyycgc owlud¢sPERRAryl mokyies.
ERmgflarof esthpetrsfiiy Babaiitluadb) |b9§éir§ﬁc§ hﬁ{x@d ﬁ:ﬂhz%gh&?‘ benzimidazolyl,

Ll A s ey
b’%‘ @hmmanﬂc@mpdmﬁddlpmrdssmﬁwx ﬂhxdralbé)lzotluenyl
dlhitﬂdib%ﬂioﬂhbméﬁﬂ BihydvBbenzdthiehamtyehdtoad, @i d&@ﬂ}dlﬂ 03 diose anyl,

Sl s ik
isoruinetaY dsoibieelidingd, isethiazolyk isetbiarolidingt, nCapghelingtvephthyridin,
omamwmiijd; DOxdagephih 0ghzoB) r]&bﬂ@ﬁei‘aﬂﬂi;ﬁg-ok exdTB! 2-Kxopyrrolidinyl,

; ogf"ﬁi??”szﬁ*‘%ﬂﬂﬁﬁhﬁg%nﬁ Priaboloivl AT o ot iy
Hiayl o?}@fOIYé\ﬂBmthylwmem QHED3RRETARZONEA,035080
teﬁ‘d@droiﬁhqlﬁndmﬁdﬂem@y&ug@ﬁ@Iﬁl ﬂﬁﬁﬁorﬁlﬁihhyll‘thﬁl%fmﬁhnyl sulfoxide,

tl
AP SR T L vt s
gareRinond RsAapidar e, Z'ﬂtazmnqaﬁloﬂhydromawl&lmmwtgp}hﬁ?l
1mmamhalt 2émidhalidinbdyddhdotyl tlhqmeﬁﬂyn &n@ﬂd)hﬁj‘rlt piferl#S1, }ﬁ%erazmyl
o 2 DAL o B UG
§‘L t??ﬂliyd@s‘?‘lulqogmﬂénﬂ eyl t hat max i - K channe I
bl ocker sThefterahhbtevetom! Geay ©, $18€K WelettOd on an independent 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, § 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
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providing a neuroprotective effect. They are al so
believed to be effective for increasing retinal and
optic nerve head bl ood velocity and increasing retina
and optic nerve oxygen by lowering [0OP, which when

c QVprBHEBYet her benefits optic nerve heal t hPCHES2403/035080
result, this invention further relates to a nethod

for increasing retinal and optic nerve head bl ood
velocity, increasing retinal 10 and optic nerve oxygen
tension as well as providing a neuroprotective effect

or. a.conpination thereof. A nunber of marketed drugs
opfionally tirlaged By sitzngen betsresamanid Aeteragrsheraunbeing|optionsly
subrsp brtetdaas tesofibadiiersim. Exshpdaef sivh hewrpailio demehty hdlulie ®ut are not

T L i
b@&ﬁ%@ﬁ Sepginicnyh ﬂ?f—‘l?zeﬁazraﬂay chygmawhisiniebioshi t h
d@w@oquzqﬁuryé, dﬁfydtohwethmﬂylpdlhﬁﬂ&ehibtﬁw@@dnyﬁ tiabdrbiRBzothiopyranyl

sxﬁfﬁn@ thtﬁ’iﬁﬁlaﬁﬁ&gls Isﬁctﬁ&ﬁad@{, %81nﬁ5ﬁn%d ﬁggl.pﬁ‘cﬁmyl

| arr y
isOHPPYL |“ 1’1 WEH%Z I R Ble Py bR ey BT pyTsasndi ng
pmmdnwl aYIEOIﬂrmmaZ@Imyl k;[ilmollmybtqtlme;sahum teiitﬂl}'theisﬁqmnolmyl

te B el HB LAV, myl | ek delily D i ot ] 'trfhzo]yl Aﬁdmonal

R R ety el ot B wtrééﬁ%@a iR s . goine.

e.BTHyadiazple. conpounds of this invention may be combi ned

W th on e 'I‘BIS 1ﬁﬂéﬁﬁ)nQ§ alE(h&)i@e m%ﬁjngomﬁ&lstaﬁcgﬂretggc;s eof treating

ocglrlarlﬂ ensmn ge(p i nIJ 3 Pﬁ?ﬁ reof cone of the
neur Fanam POor gé‘ S&ﬂ”ﬁé?]"l‘pactﬁe’été’i‘ fthereof fo

cofenouadsif ammaé inepebisiation wits 2 Bfadresergioblorkisghgenesuch as timolol,

bdﬂﬁoﬁﬂ,&?voaét@cdtld] Eﬂa‘grﬁﬁ%ﬁl‘gﬂzﬁﬁ%ﬁh %tt%#ﬁ@né egtn such
o5 R o5, a2 L0 R SRS e

such agpdaggplaspide, a@e@e@@kamlq mstazeladiids eribsinedamide mo EP4 ngavist (sach as

thosl digBreed in WO 02/249455Wes020{2268, lmq 1@43@6 bbelﬁ/4614o and WO

01/’{?2%?):,] ?r%gtgﬁatf rsuF: hTeS I%tél}eo?rogﬁ &rﬁvaggos H%Oprosirig?l&ra, rgsc aSSel%gf

'(C%P(Pl%lﬁ%fre?f?étbﬂrew%\é’@teréﬂ\@gé §89,092; 5. 206,501,428 B6Band 5,151,444); a

hypewasiverlipid sulish [Takpan £ thé §Rtonh 698 RAY PALRRD) S, 352,708; 2

ne ?}d’té&&hf&sc@ﬁgﬁ méﬁsf lea?etnt pke)Pt{ @C%? Tm?:lo Ig?ﬁ}r[n glvbgé%xglrﬁnd knﬂlprodxl as

seg gh & W gncqu;ngg@emﬂngnq; onapsagonisitol f- TR redeptass aa set forth in
PG/KIB 00781287, paﬂmaa@pm-ﬂnﬁa@ui)ﬁﬁ%e&mm@zm SNBRRGEe and 2-(3-
R AR A il o
2618 250V oA dedprhsindinkiof thetbasic progpglandindityctoreiseglaced with
elambdaemmallpmn‘ﬂmhbshmeﬁ@mﬂﬂi aiidiRke &Iﬂéﬁiflic%fdsgroup is Ieplaced with
Q%lhose gglclﬁtgf/ggA zhei’he Ly dmdlogggghé&{ysg&%zﬁﬁ
al umi nu n]i’xp@;gpq:pqt?smm Bhg@gl hlegkers gfefcg]gmnwhmtpckpotassmm channel
blackers.ubtforecprefemedqloesdiin Shanad] blaRer 8k Wich 6ondiaRen@fMm
ac@ﬂ@d‘b\ﬁ%gmmn (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 intracelinlar Ca2+.

The present invention is based upon the finding that maxi-K channels, if blocked,
inhibit aqueous humor production by inhibiting net solute and Hp0 efflux and therefore lower

-8-
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-9 WD 2004/ 043933 PCT/ US2003/ 035080 Anxi ol yti cs,

which are mld tranquilizers, are less effective than
neurol eptics The present invention is related to

novel conmpounds whi ch are useful as potassi um channel
aft@Yo#43BE. The conpounds within the scope BET/U$E03/035080
present invention exhibit potassium channel

ant agoni st activity and thus are useful in disorders
associ ated with potassiumchannel 5 malfuncti on. A
nunber of cognitive disorders such as Al zheiner's

Di sease, nenory | oss or _depression nmay benefit from

QR Hrv dedingagests it masdk shanasl Slackeresre sefid forgeoating other
oﬁlahahicﬂ)cigldﬁl dydfupedong Such g nﬁ@ﬁr}éﬂeﬁiﬂﬂnﬂ mﬁcamg&@rdumk &% is known

epol ar ? gt | %&é ﬁfo er efn‘Pe ore e%h&‘%@%sn%gvg c rﬂg%ordxﬁgl%,fthe
C?TH%'EdS\H fhis mﬁ%\?%ﬁem pr tesating oppcalag edepwand/er waculan degencration.
| nvent i ok isbylielel thambixBEEhaintlblahkes 6Ah1GRSTOP &% @seful for

n%lgt %{Hfépﬂv%sbfi@ Y &8 dr@ﬂ%cﬁ%hg\?eﬁ% ﬁ&&%ﬁzcmqbr 1%&eism% retinal

am nocr.i di ne nootro

QPHE @?f&?]’i'eaék]‘)f’% ¥elpciyyan }nﬁ@ﬁ%?&feﬁi@% gdAPER ner¥epRYEeY Rydowering
I@E‘:; whict rwhen eoupizld tdgethekiennsfits optie nasve hedl#iD Ais pirgsalt, thik invention further

IR QSRR 0@ %ﬁﬁmﬁg JAFHI'% Bhd n@)‘ilﬁ nér‘ég Heaﬁ %lo§ﬁ %zﬁlgh jbﬂgreagn%sreuna]

e.treat nent of
NB{]"PPEP?"? W&?ﬁ%ﬁ?nﬁay’e |a§12f°}5l€m6 aﬁﬁlrr%atewwffﬁmm gpmbination
thetgel i ot oxi n, Charybdot oxi n, Noxi ustoxin, Kali otoxin,

Dendr ot ONI
pt -~ tkﬂ%ﬁﬁﬁﬁq of%ﬁe&%ﬁ#z%@ﬁﬁa%ﬁ&%ﬁ@mw omsts The
Sppgs ait of ties 599119& yon & Gltp&a%cﬂ&ﬂa‘glbamqﬁ Jhese
pq'twemtohmelrm;agmum e nsdfid ag avtidiabeld agértth THeycbmpiwbds of this
AT 5o oo BB I G,
ot 1 i 1 PRSI SRR AT GUFD VRBReH obf Iopt bantap By agents
angldprisent; acte infaectipnst in dviness dhambet of vatucedjyocstisg tomihs aredmown to
mb%@@ﬁ bhanhdls ;nggldigg %F)(heﬁtﬁgmgn%&oﬂﬁ Lﬂ‘h@h@@dt&éﬁ P@c%xﬁﬁg)gﬁr s
it PPodatyotiisd 5ot 20 et R Mtk o Biraror i -
BT@ &heeomppiyls o6 thirdoyedg opmaytihecrechbined itk ops @seont of these compounds
tolemeRhitBRiaar € readily conbined with suitable and

T ARk L S a——
ofdapragsion inciude blogkenyoiivgrrahansmitior wpikiceand infibitort ofieezymes involved in
ne?fr?tr&&&?ttwffﬁ shannal whikpsd oloﬂ@thg ﬁfetlh'ﬁ %f héﬂxrd’ﬁﬂérﬁh&@

ohar mmce PRt an B euplegeuSymicer i
Then dapece of drags asebeing inyestigateddprthaireattent obhlzhdimer's disease cholinergic
PR st a@&fé@ﬁﬁbhﬁﬂlds@raﬁd’&ugsrw ? nbﬁ}@&u%&f(esﬁﬁ?e') land Tacrine
(teﬂgl@'d%&%{&ﬁtﬁﬁéﬂ %oc%op?c@ tth%P achc? neuron memepsm wﬁh little effect elsewhere
(e.g., Piracetam, Oxiracetam; and those drugs that affect brain vasculature such as a mixtare of
ergoloid mesylates amd calcium channel blocking drugs incliding Nimodipine. Selegiline, a

- monoamine oxidase B inhibitor which increases brain dopamine and norepinephrine has

reportedly cansed 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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conmpound of the present invention is acidic, suitable
"pharmaceutically acceptable salts" refers to salts
prepared form pharnmaceutically acceptabl e non-toxic
bases i ncl uding i norgani c bases and 50 organi c bases.
S 00483935 ed from i norgani c bases include alPGEUAING/035080
ammoni um cal cium  copper, ferric, ferrous, lithium
magnesi um nmangani ¢ salts, nmanganous, potassi um

sodium zinc and the like. Particularly preferred are

t he amoni um cal ci um nmagnesi um potassi um and
sodiumsalts. Salts derived from pharnmaceutically

ArpaQdpicaThichorre i Eanpyilizersxare lesscebiseive Mnuwgerolegtdstide pfesent
ipveintien iy relS@lo el Yorit@indwhitledy uiil BESotassiuRichhdrel ﬁzﬂagomsts

am nes i ngludin B&ﬂ&@%ﬂmltﬂﬁsﬁ%%y ﬁ{e 0eat? ‘%ﬁ%’é‘teﬁb’g’ Retassium

gm nes, cy clic n exc

gl a&&"‘g%l}lﬂuaf‘ﬁ%@ angh s, arg gseful 1‘061%%132@@4%@&1@9\8@ potassium channel
nR@ThdisE 08 3B &0E @oglﬁlafefcmof&rs s6dhds IAMEheimer's Disease, memory loss or

d%lvr%smq nﬁ?%@ﬂe&iggl’t ﬁﬂﬁ%ﬂ%@? %EHE%{’] n%{p ﬁucll} (Slf serotonin, dopamine
°t ?%H%h‘érﬁ eé#%yﬁ@ﬁ%@c&? CULELCRS Nlaaﬁ%/mﬁmamq s#liutes depolatization
ahd éttsﬂegdrthmcedsmuon of thise wit) eeurgttaneosstarki ne, hi sti di ne,

hydr abamig cofly %HQ(E’ML]Q HvBRion !rrgi? e gomﬂ'ﬁédw tlganlﬁgﬁ‘orﬂnes%rase drugs
hol i n, | ne pi peri
SE@"&*@ B‘i’iﬁ%shgﬁlb‘fé mmtwéhydrwwm) apatrgics such as

Piragetast, Pydranetane engplopimqsy]a&msdeqme calcieihvhifineEbledkels i as
Nlm&ﬁpmé/\hﬁﬁloﬁ&ﬁuﬁ@dﬁ’c%@ﬂ 1r91f1b1ttoﬂ%u<91r a%%@%%nhh@ Yﬁﬁl% Q:F'Lrsr?t of |

siCc., Sa from naceu
ARRRintr s B, TR compatnat PR Svefart jsorhs o ed WidtApamin,
Ih@ng@mn&mbdgtomm:mm Ka]wtmhm,dhandmﬂbmﬂs) mast cell degranuating
Mens ﬁéi}ﬁ&él f B\RigtrotRENBITEX) of QE@Hﬁﬁﬁi\éh El?z%o?m tfdalifid Seythmias. The

R L v SR Fibrbe SoBBPR it B1yohatR, Alipizidey Tolutamide or
aﬁ%ipbléaﬁom@@ftodreail@amﬁshanesul fonic, mucic, nitric,

pamoi c, FAeh&ER %ﬂz{nﬁplcsﬂﬁ&%ﬁt@ Bld do no§h‘1§iﬁ Ty c?aura&ﬁn@éﬁrubg Each of the

t ol uenesgll fo aQ|

el B PSR Uit s g il e dooribed
neygelegicahdiseriers 1n whitheit & deptabbmmmmam theibdlLiniaclepniatized state to

achiefvé ﬁhhﬁaﬂiéuﬂﬁmnsﬁﬁﬁer@él@é&é”ﬂe‘c@ﬁ Slfndﬁ duced J) theg resent mventwn are

[l abI saI Scr i
rBARSERBREL Rt SRR §ecispubl sfeBeRy 0 poduce
compogitiengWhichqeasdhe; aﬁ@@nmrecgen@nmaalsg includig humans, to achieve effective
potdkiamBaRbltHl6okhgeSal t s, . Pharm Sci., 1977:66: 1-19.

o 5555 RS o 5 TRl
pl}aﬁgqc@mc@}}t agcqpiablerpaltss Saberfsplts meayphoweser, besuselad in thesprapayation of the
copipoahde kecoktligdto theGfwtntion ordf HRR phatm@feutitilly %@&%ﬂa&e sdlfs O hen the

S%Wd?)?'iﬂg%@es%t 111“]% i gcu&ﬂ: Guitapf P almenra]l(t:e%tlca?ly acceptable salts” refers
to salts prepared form pharmaceuucally 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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10 When a conpound according to this invention is

adm nistered into a human subject, the daily dosage

will normally be determ ned by the prescribing

physician with the dosage generally varying according

t VO HEVEEB3 wei ght, sex and response of the PABHUFI0RNIH80
patient, as well as the severity of the patient's
synptons. The nmaxi-K channel bl ockers used can be

adm nistered in a therapeutically |5 effective anount

i ntravaneously, subcutaneously, topically,

tra,nsdermaII%qil parenteral ly or an%@ﬁg;hep met hod known
Gffeipg sRUnei Ny Sihengylothylengdipmingy gt 2-finthylanineethinoh 2-
dionthuisminoethaol ethapylahias, 2thylenaitaghe N—étﬁ’ﬂm?@ﬂbl;i&@!t N-ethylpiperidine,

S T . m ol u n .

o usﬂn‘“ﬁg’s;ﬂ%%é%@ﬁ?’%&ﬁ%ﬁ%&@%ﬁ%ﬁaﬁ%?%?mé@%ngn%&ys?r@ Pt Y fitanie.
‘{ﬁmﬁ PorRETaZiNg  BipATid{e GRpkyagine rpging, BEeAswPRIing® yhegbramiien
tfietbytarfing, ripptiryltuning Hirpowylespe ebakbymBe indpalikd 1% 30 of

medi cane i ] . .e, out. 10%

| ower ”;avg‘;‘*;‘*g% %%%ﬁﬁéﬂgﬁgﬁ?%%%%&g%%{%%% stdok] g g pled fom
B gAY arcepahls apRrPXIGreidadaiipding ippraaniend organisapidagSuch acids
igledgciortis, benrenesalfenindendwlio) canghomulfontd, oittid, ¥thares@forBeimaric,
ROt Yhutarhi hydrob) il SQHRE! 0
i S%[‘:ef.er uobloR, By i3oric, [AoRE GRS iR, iRl
na%%? PEC: EBIHS oIS RERIPG, BanipiPenice ghaspharigesuctinigemiiace tartaric, p-
tolnenesyifoRio 044 euBio8 Bke>CRHISRAP BreRBBOAE citd) @ydrobromic, hydrochloric,
nﬁﬁﬁigﬁﬁ@ﬂhﬁpﬁﬂmﬁ@ﬁﬁﬁ&ﬁﬁ&g&d%hiCh contai ns the conpound

may be caﬁrenientl dm xed mﬁxggg non-t oxi c .

ohar nacoutF EEpaatepel e Riamaeeticallyacqtpiahe salissksaribsd above and
openiypisd ehameedutically peraptiable ealts is reore filllyplescaibedby Berg ef al.,

“PiamaRadil S48, VyPiReASRE 2le.c6albi ers are, for
] of water.and water-m scible

exanpl e, Nater, o El\gﬁer es,
sol vent s ‘S 1L SRIPh [ RURA PN S 1enged g epcempass a product
CW@SMﬁi@i’ ingyedignts inytheapecifit yomints, aspedll 2 laeppmbrs which
rdsgltd, YirecAy Biyihdiflily, GoRSRmbRiaidH of tR Hadife inf;r_edients in the specified
xynmet hyl - cel | ul ose, pol yvi nyl pyrrol'l done,
I sopropyl nyristate and other conventionally enpl oyed
accept abl¥heaacpmppund afioedipg tartiiningertios & adpi gieredintanbuman
subfest, dloSRilE QREGIWIIl DALY 8 Hteriingd ; Iniy %}@é&&?ﬁﬁo S8iaf Wi the .
] serving, wetting agents, hadyln .
Bty Wik PR Lol e, WG 57 a5 i o hedpdicuat pacen
agyfslkasitle sepmity ol patie's ayropte0®, car bowaxes 1, 000, .0
1,500, 47180RaxiK Ond 'BF)CH&)S 80 candR iRt GEd Rla theé%peuticaﬂy
! U rnary .a i um . conpounds,
oA RO By, SRR, A SPt-EpaRs preissy orany
O'S?rdﬁ%m kogw tpfhogr iskiHechingherpsta- i nj uri ous in use,
Opllithﬂmlqﬂﬁhnacmﬁbaﬂﬁbm?@iﬁﬁﬁ 29 plefPdiRpted RERFpYdal AnkBRon to the
eﬁ hemy korﬁlt c!? @518&0113,%&35&&1{3 9ointments, creams or as a solid insert. Ophthalmic

formulations of this compound may contain from 0.01 ppm to 1% and especially 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 especiaily 1 to 100 ng of the compound can be applied to the
human eye.
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i ngredi ents such as sodi um borate, sodium acet at es,

gl uconate buffers, and other conventional ingredients
such as sorbitan nonol aurate, triethanol am ne, ol eate,
pol yoxyet hyl ene sorbitan 5 nonopal mtyl ate, dioctyl

s O W/EH3B osucci nat e, nonot hi ogl ycerol, thi BEHPHI08HB5080
et hyl enediam ne tetracetic acid, and the I|iKke.

Addi tionally, suitable ophthalmc vehicles can be used
as carrier nmedia for the present purpose including
conventi onal phosphate buffer vehicle systens,

i sotonic boric acid vehicles, isotonic sodium

chl or i de TheRhasacsutiqak prepasation Sthinh santpins the comidving [mag beind

cdnfveniertiyle@mixEh @ith aaammmﬁcermﬁwaaklc@:&eﬁwwﬂh 8 BorPxic
atlon

pﬁaﬁ%l%%g%d‘eag {n@g I{J 9311%1‘ 1@2[1 fﬁl_laa%ni utwa!byéaccel;Pti%br[]e c%%errsmar%ffor

%?I@%ﬂ pater, Fwies oﬁzwer@;aé wmeémlsc«me sobypnts el aplosist fliganols or

aratiaeils, Ségetablee:ﬂﬁ;@bwmkﬂeﬁﬁgh‘zdéﬁ ﬁe&breuﬁlbaie@reﬂyhﬁhyl cellulose, ethyl
oA, T R YRS S5 oY

C%Pl}t&?%lé’éﬂm’@www% griges- gkhe PE@F!W—‘I“E@I pigp@ation @%’cﬁl%’r [gpntain

nansiokio xyxritdri yitbsamlet stich aeemilbifiehig xebepviBy, aleltinl agents, bodying agents

Gi*lé 1H+ Oa%% ﬁ@%%@ *Fﬁ%‘?ﬁh éHoO 463)33’%& %g% gﬁﬁ%w&es 1,000,
1 g‘ffk ﬁ%g‘g a%%‘}ahcww e %%@m&a&a@@nomum
coprgoyiads} gﬂemyhndtemc sahlt kiroadn tp hod wokistesilizifg Ardp@tdsaint Avhich are non-

m_ﬁ!!nghsniﬂtuges ﬂnﬁ&@éa! 'ﬁ?eth 1 Lﬂcﬂﬁ@%@?&r&en,%w %c%}ﬁ)g,?ﬂg)pg ?tlgﬁml, buffering

ci a; star vat| ves ‘suc _
mﬁ’ggiﬁ%ﬁ gich a3, 3ngy “ak ?’W@u@@aﬁf% glorrayate buiers 494 oihetsypyentional
lngméeuth such gs soghifan apnolptae, m;zuhm.’rmﬂmc dientevaloxgethydane koraisan
Xﬁﬂl@létte &b&a@g&um%ifas\ﬁ%dgyéée mbh&e gﬁ%ﬁa R d&sﬂblnéﬂlymnedlamme. |
tete%?ﬁg%i?&}e ﬂ&ﬁ& klgﬁwtf’@w éﬁlﬁa s féfﬁﬁ aplithalnic vagleh papbg used ag parier
merhid fpr fholpyasent purpese Sudludiny enwankipret plosplate tulffer vehicle systems, isotonic
boﬁ@ kB vetidley, 1s8Rni@ koditl@ chiBfidBNeRices, '}sc%mct J&@mﬂf lﬁﬁﬁ@t] hicles and the

T e o 5 B 1. S o,

Therpbartpgtical pepy Hmmawlm bean thp femanf atelohinsesy Fooexamiple, one may
158 8 BolldOwdt s@mma bm%a!r RBYRARER? 1R YSRicaMent2 The PAGh& UséH to form

o 3RO Sy PRt Te motonjE ElRofor AP bl i such as
mefhdcalplops bodiam edveaxymbthoglldostehydiovyiovrradkyl delluldze) hydroxyethyl
ceﬁthlﬁééh@dror}]cgprg IMU%QQ %%ﬁﬁi%@p B:EE% @&Qﬂ@é %1@% sﬁ’cfhuarsn polyacrylic
0 PROAOR N Okt o e
ﬁagaqamét l@raye,rchgndwom @cdsisf thesirch dmivaum@nclm mamhtap@ata,l
hydfogyeshg @tfaﬁ:h %ms;la }@aroiﬁﬁrbp)t] 8fdrch)! ﬁ Q\gh ayl Btﬁ&lesynthetw derivatives such as
polyla AR B oURBiR BT A5 e Buniens prige,nevrlize

caﬁ)ﬁppllan@anﬂwg gum, gellau gum, and mixtures of said polymer.
Suitable subjects for the administration of the formulation of the present invention

mclude 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,
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!5

5 The ophthal m c sol ution or suspension may be

adm ni stered as often as necessary to nmaintain an

acceptable 10P level in the eye. It is contenpl ated

that admnistration to the nmanalian eye will be about

onE@2084/0469%8 ce daily. For topical ocul ar adm RCEUS2A03/035080

the novel fornulations of this invention nmay take the

formof solutions, gels, ointnments, suspensions or

solid inserts, fornmulated so that a unit 10 dosage

conprises a therapeutically effective anmount of the
active conponent or some nmultiple thereof in the case

opphealemst: hattrne ipgrediensysuchrpsodigi chloridey seditimbriate. gfidinanacetate,
schilunzvatj{ramf or glchﬁdtd? Buffetn andothle 6BVeAtoasl iNGeddntd Su€h as sorbitan

nBheEEa: i %‘i&nﬁﬂe agé,{,@ih&lgﬁens%ibgé%@psopgfm@aty 8 iehddiamine

he exa s ar.e a
tel‘ir&?‘i? 1 2 ike.dj met hyl sul foxi de, TLC - th| n | ayer

chr omat o g]ha pii)thalmﬁ@uﬂoﬁbﬂ sugRng&] mH BeClBi9gsraPiBoften as necessary
I
tdaﬁ%(gﬁn g, QG F98 Q@an@ IS ﬁor,tfg%@ated i saslifitfion (dne
Wbo“q Qg Frhvic dil¥at ogr aphy/ mass
spe ct r oMEbr tppicalloebiar adniinigiatipethe asvehfdRulatisisioflthis invention may
1RO IR TG @9{%3 B@?tments sus GIISI?]HS or s?%d nlgs)ertﬁ n:[ﬁxlated so that a unit

Benzotri azoI
R R S aealy (b Araoegt P the oo Stane e
thiskepf ip iaseoif a aointieataomdherdyBN - .

2 2" - azomfoﬁemﬂgsemm&srgl%ﬁ by Wy Iﬂﬁu&&mﬁ'&%@&&a&\m the

fntl an_can ihrodi f1 cation whe
prg Briopate, |n accordance vvlth Schene 1. Exarrpl es 1-3
Ienmsgﬁﬂapmmmmem@mmom Schene 1. -13

SM - Starting material,
DMSO — dimethyl suifoxide,
TLC ~ thin layer chromatography,
SGC —silica gel chromatography,
PhMgBr — phenylmagnesiumbromide
h = hr = hour,
THF — tetrahydrofuran,
DMEF - dimethylformamide,
min — minute,
LC/MS - liquid chromatography/mass spectrometry,
HPLC - high performance liquid chromatography,
PyBOP — Benzotriazol-1 -yloxytns-(dlmethyl amino)phosphonium hexafluorophosphate,
equiv = eq = equivalent,
NBS — N-Bromosuccinamide and
AIBN ~ 2,2"-azobisisobutyronitrile,
The compounds of this invention can be made, with modification where

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

Scheme 1.

-13 -



WD 2004/ 043933 PCT/ US2003/ 035080 Schene 1 1. NaH
DMSO 0 O NO2 NaHCO8 ,O N2 2. NCJ~O., | i CN.O NO2

i € 00i CN 11, Pd-C, H2 ON IsopropylMmd ON
NaNOHCI O NH Ni CN OCN In Schenme 1 nitroanisole is
bMMAE4EH3 usi ng NBS, Al BN and benzoyl per oxPEEUS2003/035080
Treat nent of the brononitroani sole with potassium
cyani de yi el ded the cyanonitroani sole. 5 Conversion of
the nitro group to an amne is acconplished by

hydr ogenati on. The amine is then treated with sodi um
nitrite and HCl to yield the indazole ring. In this
reacti on as soon as the diazoniun1is gener at ed by
nitrosation of the aniline gp gﬁ is trapped
intranol ecularily by the acidic benzyl cyani de.

Taut oneri zat i on'.okH.PHEd resul tant derivative gives the

i ndazol e nucl eUS o 'F%'eat ROzt hedleifiCerile with a
Gri ngar €° § roI cof the resuk ¢m1no
10 magnesi cgonpl ex glves t s red aIRyI

ketone. = Preparative Exanple [}/g% I\/EO NNI
I~~ICNN02CCII/CNCOOEt In a 6rrLfIask
was charged 336 mmol es (13.44g; 60% of NaH. der
argon 15 150, , tof S added follomed by

DVEO
dr opwi se addiy n/ oL w,l, m’rz 2.2
5) at 50 C. all the a

equiv.; 352
war med upto roon¥Ntenperature over

the reaction
I h. 30 g of star ing nitro benzene derivative was

added (160 mmmoles) as a owder. The_reaction mxture
was heat BPcheme] pitigaiseleds bropvnaiad ugns YBSe AN diskbenzoyl peroxide.
Tréamentlof thabramoniteanisclé ahil astaksivgt dyanipe galded the Syatisittraainisyle.

Ccrn%&jsﬂh' 6f MPh&D g\%ﬁ gl énglhcefg a&\éﬁbli&eﬁ 'b&/ hfcﬁég%ﬁiﬁoﬁ.oﬁﬂé%jhg is then
treated with sodium nitrite and HCI to yield the indazole ring. In this reaction as soon as the
‘diazonium is generated by nitrosation of the aniline moiety it is trapped intramolecularily by the
acidic benzyl cyanide. Tautomerization of the resultant derivative gives the indazole nucleus.
Treatment of the nitrile with a Gringard followed by hydrolysis of the resultant imino-
magnesium complex gives the desired alkyl/aryl ketone. :

Preparative Example 1

MeO NO
MeO NO, 2 MeO NO,
cl COOE!

In a 500 mL flask was charged 336 mmoles (13.44g; 60%) of NaH. Under argon
150 mL. of DMSO was added, followed by dropwise addition of 32 mL of ethyl cyanoacetate
(2.2 equiv.; 352 mmioes) 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 mi of IN sodium
carbonate. The homogenous solution was stirred at 1t for two days. TLC analysis indicated
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20

20 give 39 g of desired crystalline product which was
decar boxyl ated to give the benzyl nitrile as foll ows.
Thirty eight grans of SM obtai ned above was di ssol ved

in 400 nL of 1N sodium carbonate. The honpbgenous
SOYQ2(ogm3Nas stirred at rt for two days. TLCPEAWEBAEI/E5080

i ndi cated -14 WD 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 ¢ phases was dried over sodi um

sul phate and concentrated and residue was subjected
peige of ragtiope ThpEaelioginiagrepyas acidified 1 elyRc@DTHB:thy? agpate (100
il K 4) dThekombsheltidganid ﬁébes(\ﬂd'sl drled over soddur sdtighate afid eoncbrtfdted and

S 3.94 (3H, s).

e g@%ﬁi«%@écﬁe% el il o5 e N2 Mo

s A, SRR 5 T -6 S R GTI &, T = 3 and 8.5
Higzrd. Via@Hy®; 35038, 55 QIOWeSIIMAEHD320 ni L fol | owed by
dilution with 50 nL of 10 nethanol. The reaction
m xture was taken in aPE@essure tube, Pd-C (10% wt/ 10
nole %9 was added and t s ETHIad xt ure was
hydrogenated at 40 psi. After the requisite amount of

hyd,(,,en foNOt he reduct imyo 0l DRRNC2 group wmso ﬁ
consu e T eacti-on—was sed TLC—analysi s N
i ndi cat ed Pdt to spot co oM. The reaction ¢

m xture was filtered over apad of celite and the CN
filtrate was concentrated to a solid and used in the

ID@mbeﬁzyﬁmﬁH degiRdtlvg waltis@Brea i TIHR 0 A, fdRFweddl idigicn3dth 50 mL of

mEHn&S Tﬁ\@égﬂéﬁ&tﬁ%%ﬁ 'tai&bﬂ%ﬁ%esklﬂ'% éx’l\n% LEC 8 gw?@}} mole %) was
a@c{%ﬁ aﬂfﬂﬁhﬁ Feaptjopdnixiyreyas rb&dfssenwﬁ@ atr40 prh Alfes the reavisiterimeount ef
hygdreges fordheegducton eftthe NOp group wai ¢dusgneidtbateaatian wangogped. TLC

aﬁa@ﬁm nt)(ﬁgﬁ&% %g?irtg Is\]/aloa'oéi QIEEQ'L %/ﬁesre%cﬁgﬁ ﬁ:%‘t&rg WaS HRerecf e Qver a-pagd of

or na a new

e B i RoRGERralch 9 500G Ancyiehin (e P stemediteglye Crude aniline
dc(rﬂy@@verfﬁ:lz mméles )Was msgmumusphaﬁe i HOD( 1156 &1 §,Gooled toeTh@ftflowed

t
B 3&“2““% SF R Bl g Bl s atowed o
t%)f EBIEeY0oN terpperpute. TLC analysis 1nd1cated complete

consumptlon 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 H
O N, PrivigCl Pre) N,
M T @(N
0 CN

Weighed out 4.15 g of indazole and azeoptroped water with 2 toluene (100 ml) washings, pulling
off toluene azeotrope by rotovap. Dried thoréughly 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 TEF) and
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Wei ghed out 4.15 g of indazole and azeoptroped water
wth 2 toluene (100 m) washings, pulling L5 off

tol uene azeotrope by rotovap. Dried thoroughly under

hi gh vacuum and perforned argon purges. Dissolved in
AOVOROOHINISTHE and 92 ml dry ether under ar goRCT/UREI33S080
to 5Cinice water bath. Charged 3 eq of

i sopropyhnagnesi um chloride ((6 mM of a 2M solution in
THE) and -15 WO 2004/ 043933 PCT/ US2003/ 035080 shred

for 0.5 hr at roon1tenp Carefully charged IN HG (240 .
[r,éii& @d stired for nitored reaction by T
stred fo5-p BRabipamy tempo&%'reﬁfllytcwa?ﬂela‘f HEY(2AP sl and gtived §qfr1é'd Monitored
reaetiod by TLCL Ehftadiddivith BtOALXofovitiee prd produced foshadroduét.
LgMQ‘ -0 ' N, CHO Step A: 100 g of

fl'uor 0- 4- met hoxy- acet ophenone in 400 nL of ethyl ene

glycol was stirred at roomtenperature with hydrazine
(0.624 nol, 20 g) for EBhepaftiveExwhpleld t he reaction

m xture was heated to 150 oC for 48h. TLC anal ysi s

i ndi cat ed conpl ete reaction. SLoEt oned the reaction

.0 mxture into dichloronet ?jne nand brine. Dried

organi c phase over sodi um aje and evaporated to

a solid. Re-crystallized f xane/ di chol onet hane

gave 6-net hoxy-3-nethyl- 1Hindazebe. 1H NVR (CDCL3):

7.5 (111, d, 7.5 Hz); 6.8 (2H, m; 3.8 (3H, s); 2.55
SteBA; 109)g of 2&luotMB ndetiokd-acetabhdhon Sig 400 mL of ethylene glycol was stirred at

ro%ggﬁﬁ 8 %1%&&%111«4 @ Gb}ﬂ gaﬁlz ?b a i ef‘ @ﬂjcﬂ ag rée{&B ure was

contal ni n am ne

heatsd F%I%Pcémﬁhw&!u%@wwn%ﬂ@%wa@et? @P@@%Eﬁ%@@ﬂ g reaction
mixtinte intcodichddromehd® and bride. duisd vjganin pAAO over sodidm bfite and

e?dr&éd %1 sBfid. Sﬂé«Erg Gt Rord RAGH! o@)}:{n &%ﬂ%%% 6 %%5:9 g-methyl-

ure was evaporated to an ol
S oned between Et OAc and brine, dried over sodium
sul phate ;0 and evaporated. The residue was applied to

1I@N§/ﬂ@(dDC§§§; ARgpelauy. Q@szﬁté“(zﬂi,gn{?o Eﬁgﬁt oM. %ﬁ%&)

L |$g gave Boc- prot ecte
= (1H, bs); 7.42 (1H, d, J = 7.5 Hz); 6.85

78(gbf-ﬁ-ﬂl¢ﬂ7))KY~3zn&tl(3G-1H;ind§a)zple FabdifBhed n‘s])L of MECN Sdnitaisihg 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 hexape.
Evaporation gave Boc-protected product.

1HNMR (CDCL3): 7.6 (1H, bs); 742 (1H, d, J = 7.5 Hz); 6.85 (1H, dd); 3.8 (3H, s); 2.5 (3H,
8); 1.7 (OH, 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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L5

;5 LCVMS [ MHH] = 263 100 g of BOC-protected indazole

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
S5AVQ M0pMeBence of |ight froma sun | anp. Rea®ET/AR003/035080
m xture 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 WO 2004/ 043933

PCT/ US2003/ 035080 nono-bromi de: IH NWR (CDCL3): 7.7
(111, d, 7.5 Hz); 7.6 (1H, bs); 6.95 (1H, dd); 4.7
nfoBbibronsde: 1HMMRIEDCE}): 717 CZH(&H,S H2); 7.6 i(HDJb@)ZfBQB (1H, daNMT (25,

s)( sﬂ%@?é)lH d53:7. Hz) 7. (1H bs) 7.0

apreinca) HANR (GPRLBNS QB 3o Mol bl 7 iy 885 o,
spdd¢td shdiu@Haget ate (22.59). The m xture was pl aced

in oil bath and refluxed for a couple of hours until
reaction conpleted. The m xture was cooled to room )

Tp aspjuion of Aibramide (1) Boastsdeif miap added soivm Acefale @GRy®)- The mixture
waepliced th aibativarmictefised for 2@oupld of Whirt entiiatdction dogplesdl, iThe mixture

WiPSoled @ ﬁBﬁC{elﬁééergdﬂetaﬁ@ﬁlbﬁ u?é&qntg Edeﬁ%ﬁ%‘fﬁbv@ %iés[rgcg@og:pound as an

oft i R a0l nqtd g Mtin pac e bsericep gingypher.

"ENMR @DClg : 5H6.23 161 B rsiveclioq 118, Dy 1008 (FHegd)n6 mslﬁad)j 6@0 (3H, s).

Sfe iget hyl orthoformate (40n1) and heated to 130C for a
KPP E AP § 1% SGHry el PR IS A E a0 130°C for

a mlmlmf boyirs. dfherpsubivig nfi DSy as coxﬁemﬁte@ao iyl gio} fitlFcadound as a

b&ﬂvb'solﬂi) 7.25 (1H, d); 7.02 (1H dd); 6.81 (1H, s);

IS0y 5 oos iy ek aftrgy Tog QR iyt AR EAR (1502
Gtk A2 MR ol lflrldﬁ!rlmepar ative Exanpl e 2 (1.00 g, 5.75
mol ) di ssolved in THE

Preparative Example 5

To a solution of intermediate from preparative Example 2 (1.00 g, 5.75 mmol) dissolved in THE
(15 mL) was added cyclopenty] 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 (CDCly) 8 : 1.702 (2 H, m), 1.803 (2 H, m), 2.005 (4 H, m), 3.904 (3 H, s), 4.070 (14,
m), 6.915 (1 H, s), 7.010 (1 H, d), 8.272 (1 H, d).
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(15 nm) was added cycl opentyl magnesi um brom de (6. 32
m., 12.65 mmol) at 0 C. The reaction was allowed to
warmto anbi ent tenperature and was quenched with
saturated NHACI upon conpl etion. The resulting
r FEEINEHIWB xt ure was extracted with Et OAc an8CT/H$2003/035080
conbined i5 organic | ayers were washed with brine,
dri ed over MgS™, and concentrated i n vacuo. The
product was purified via SiQ2 gel chromatography to
yield 580 ng of the desired product. '"H NWR (CDd 3)
8: 1702(2H nm, 1.803 (2 H_m, 2.005 (4 H m,
3.904 (3 H, s), 4 070 Creprativefxamglefns (1 H, s), 7.010
(1 H d), 8272 (1 H d). 17 WD ,2004/ 043933
PCT/ US2003/ 035080 Pr epas-8i fkanple 6 H iONN O
The desired conpound was pri by a procedure
simlar to the one describe Preparative 5
Exanpl e 5, but cycl ohexyl nagnessath brom de was used
in place of cyclopentyl magnési §m brom de. 1H NMVR
(CDA3) S: 1.327 (1 H m, 9 (2 H m, 1.604 (2
Hn) 1781(1Hn) 1861(2Hn),2000(2H
m, 3.641 (1 H, ,3902(3Hs)6923(1Hs)

Tﬁc Qégﬁe(f &)ﬁlﬂg)ur@ was o deggféﬁ b§ % Bﬁgeéiq}e suf]_rlfl)ar'é%( epcéeg%igeé) {01' Preparauve
ERSEIPID . ULyCofeioh PREERIER SR 5L W Bplt58 obylpeeni pagresiu

bnbn:s@o?ﬂm (CIRNE &:31.307)(1 D bd),OMMTS (DY, tyet 602 Hl 8 10781 (1 5, m),
1 %@ﬁ(zlﬁnn!i)}’@' bOF@ H, :)BBed TR e, 3. 9oE‘t§ H| E)E@.@?éoﬁl 6%3'0853*/ (1 H, d),

roomterrperature o
8’?#{155 t| on of tert-butyl brono 15 acetate (0.669

mol es). The reaction was stirred at roomtenperature
for 30 mn. TLC and LC N%ﬁﬁ,?jeylsi s indicated conplete
consunption of starting materral concurrent with the
formation of a new product spot. The reactipn mxture
was quenched by the addition of water. Standdard

’ o
0 N, 0 N,
N N
0 0

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, T = 2 and 9 Hz); 6.5 (1H, d J =2 Hz);
3.4 (2H, s8); 3.94 ( 3H, s); 2.8 (1H, m); 1.38 (94, s); 1.27 (6H, d, ] = 6.5 Hz).

LCMS = [M+H] =317
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aqueous work-up followed by purification of crude by
SGC gave the desired product as white solid. ?0 1H
NVR 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, s); 3.94
(3¥D 2084043138 (1H, m; 1.38 (9H, a); 1.27 (6HPCHUS200335080
6.5 Hz). LCMS=[ M+H] =317 -18 WO 2004/ 043933
PCT/ US2003/ 035080 Exanple 2 0O N /N O N OH
1-(3-{[6-(2
hydr oxyet hyl ) pyri di ne- 3-yl ] car bonyl } - 6- net hoxy-| H i nda
zol -1-yl)-3,3- dinethyl butan-2-one 5 Step A Br N
OTBS To a solution of 2, FdMBlednopyridine (2.4g) in
tol uene was added tributylallylti 3.4 m) and
dichlorobis(triphenylphosphineﬁegégéadiun1(0.7g) under
ni trogen atnosphere. The m xt ur, s 10 refluxed for a
coupl e of hours and contk atied hder reduced
pressure. The residue was gMNssolved in "wet ether”
and added DBU (3m) slowy o give a cloudy solution/
The m xture was filtered oye Opad of silica gel and
concentrated. The residue di ssol ved in met hyl ene
chl ori de/ nmet hanol =l /1 sol ut¥g{1 and cooled to -78. C. To
this solution was bubbl ed fhough ozone until the
reaction m xture becane a bllue color. The reaction was
warned to 0 C and 15 added QHdiun1borohydride (0. 59)
portion-w se. After stlrrlng at 0 C fo %Q
16 ket Oprame Pl lseShE Al b ShoRY L Gl
&gkmMmmﬂmﬂ@me The organic | ayer was washed with 1N

Step A:

OTBS

To a solution of 2,5-dibromopyridine (2.4g) in toluene was added tributylallyltin (3.4 ml) and
dichlorobis(triphenylphosphine) palladium (0.7g) under nitrogen atmosphere. The mixture was

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 IN
NaQH,y, brine, dried (MgSOy), 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 HCl,q
extracted with methylene chloride. The organic layer was washed with brine, dried (MgSOy4) and
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NaOHaq, brine, dried (MgSO4), and concentrated under
reduced pressure to afford crude al cohol. The al cohol
was purified by silica gel (nethylene chloride/ ethyl
acetate=1/1) to give desired alcohol. To a solution
ofW208@H33 i n et hyl ene chl ori de was added i RCEHEHS2003¢35030
(0.4g9) and TBS-d 20 (0.8g) at 0 C. The m xture was
stirred for 1 hour. The reaction was poured into 0.1 N
HCl ag extracted with nethylene chloride. The organic

| ayer was washed with brine, dried (MJSO4) and -19 WO
2004/ 043933 PCT/ US2003/ 035080 = evapor ated. The residue
CYST2fstlr 11RG eI R M asi nupitied byl %s@d%%w@r@w@wd@}m@eﬁ desired
coropgnd.e desired conmpound. 1H NWVR (CDCI3) : S 8.61

W NER DCIZ) 7638 615&@9 73 flI{Add 4(8;\2{ d()ﬁ_ﬁ?g)ﬁ?ﬁ 2%@ @21, v; 0.86

96
%?’ O N OCH The deS|red conmpound was prepared
by a procedure simlar to the one described for
gﬁgnple 5 Steps 5 6, 7, and 8. This conpound was
purified by silica gel (hexanes/ et hyl acetate=1/3).
10 1H NWR (CHCI3) : S 9.53 (1H, d)y;, .8.54 (1H, dd);
8.35 (1H, d): 7.37 (1H d): 7. o/_{)ﬁ-r, dd): 6.56 (111,
d); 5.45 (2H, s); 4.11 H, t)N 3P0 (31-L s); 3.18
(2H, t); 1.38 (9H, s). MgH) =396. 2. Exanpl es 3-5
as shown bel ow are nade, W gonme nodification of the
desired L5 conpound of Preparatjyve Exanple 6, by
al kyl ati on of the indazole & described in Exanpl e 1.
Addi tional Iy, anal ogs of 3 es 1 and 4 can be
prepared foll owi ng anal.-ogoys™rocedures using the
i ndazol e of Preparative Exawyple 4 or alternatively
anot her indazol e prepared fgll owm ng procedures
descri bed herein. ?0 Exanple 3

The desired compound was prepared by a procedure similar to the one described for Example 5,
Steps 5, 6, 7, and 8. This compound was purified by silica gel (hexanes/ ethyl acetate=1/3).

'H NMR (CHCL) : & 9.53 (1H, d); 8.54 (1H, dd); 8.35 (1H, d); 7.37 (15, d); 7.07 (1H, dd); 6.56 -

(1H, d); 5.45 (2H, s); 4.11 (2H, t); 3.90 (3K, s); 3.18 (2H, 1); 1.38 (9H, 5).
LC-MS (M+)=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.

Bxample 3
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/ "O 0~N /NO 20 WO 2004/043933 PCT/ US2003/ 035080
To 195 ng of NaH (60 % di spersion in oil washed with
hexane) was added DMF (10 nL) and Internediate 3 (597
ngy, 2.44 mol ). The reaction stirred at room
t Vo493 for 30 mn before 1-chl oropi nac®Comg2003/035080
(3.81 nm, 2.92 mmol) was added. After 20 mn the
reacti on was quenched with H2O and diluted with
Et OAc. The aqueous | ayer was extracted with Et OAc and
the 5 conbi ned organic |ayers were washed with H2GQ,

rine, dried over MgSO4, and concentrated in vacuo.

T’PH85 8 Of N4 60 Foi digpersias imheil Washediwith Bexgng) wesadgie DMF (10 L) and
hebiedet3a5enhy, X4 ninel).0ThelehcibRstrfeDat r%)amSem ckat® 1dr 30 bhin before

1%%9% r?%ﬁﬂ{ezﬁ 'E‘ nm 2.8%51{1??) v&% E!iledmé&tﬂé;%%(? 1&151 L&F rea(iuoﬁ’bra%i%nched
with HA0 agg dﬂléedaﬂﬁh F@PH Ty 2qugousdayer wag gxtrgqted wigh B g the
c&nblﬁ}dhbgang: 1Eyeepadre tviashed R RO Soride, drell Svﬁml’ﬁldw&entrated in
S B Yot A R et AR
h 3611@ HivR16EDA Ié)m)sl 7 81(22%511), 19%47@ I% m, 3872 G H,
s);n} OZﬂ(l&BSn)( 231, (2d], 5), 5.529 4 ¥{,2),16,98d (1 H3d)%8.367 (1 Hld).n) ,
3.860 (3 H, s), 5.372 (2 H s), 15 6.490 (113, s),

6.981 (1 H d), 8.254 (1 H d). Exanple 5 Oi0 NO
1/ OH -21 Example4

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 (CDCl5) 6 : 1.285-
1.575 (15 H, m), 1.833 (2 H, d), 1.994 (21, d), 3.615 (1 H, m), 3.860 (3 H, s), 5.372 (Z H;, 5),
6.490 (1 H, s), 6.981 (1 H, d), 8.254 (1 H, d).

Example 5

OH

-21 -



WD 2004/ 043933 PCT/ US2003/ 035080 di-tert--butyl 4-{
[ 1- (3, 3-di net hyl - 2- oxobut yl ) - 6- net hoxy- | - Hi ndazol e- 3-
yl ] carbonyl } hydroxyl ethyl benzyl &P -1 MeO\ F MeO H
N, | / O5 100 g of fluoro-acetophenone in 400 nL of
etW§ piesed3gidycol was stirred at room tenper at BEC&UGA003H035080
hydrazi ne (0.624 nol, 20 g) for 4h after which the
reaction m xture was heated to 150 C for 48h. TLC
anal ysis indicated conplete reaction. Partitioned the
reacti on mxture into dichloromethane and brine.

ed organi ¢ phase_ over sodi um sul phate and
d’é‘&‘ép’@ﬁﬂﬁeﬁll(%3'§l%%hyﬂ d-oxpid-yEtetioRy-2 &tindapole Hylcarbonyl thydroxyl
ethgbbamad di chol onet hane gave i ndazole. 1H NVR (CDCL3):
7.5 (1H, d, 7.5 Hz); 6.8 (2H, n); 3.8 (3H, s); 2.55
(3H s) LCvs [ MH =163 5 SW2 .HBoo MO N Mao N

) 6-net hoxy- 3- et hyl -
tert-butyl-6- mat y- 3- thyI i ndazol e
1-i ndazol e-car box&?< ng 78g of Mehgdazg &
dissolved in IL of ks comt at-atng I@
tri-ethyl amne, 0.2 equiv of DVAP wa¥ copled to -5 C
foll owed by sl ow addition of BocZO (1 1 equiv) in 200

rri n action af r
Staioobtip 40,8k oE IRt Ve SR fopferater wit
hmmﬁé@ 624 neln2ig)fet Ahadiar Fhichghe amucmrmmm w4si hegtedipd 50 C for 48h.
TE@ ﬁhﬂ&ﬂsﬁhﬂl&ﬂ?@tc@ 126k rEACAHN 'Rk TbnedIAB reabtihi BlR@rANRS dichloromethane

é eﬂnf%.gpor %an‘?c aqcf]aéc o§%o§ium§%1 ?%tg g%ql\évalﬁ_e 27 Et %I%e)-crystaﬂlzed

frqm bexawdlcb@ymethamza\(emaz@e J =7.5 Hz); 6. 85 (111,
dd); 3.8 (3H, s); 2.5 (3H, s); 1.7 (9H, s)

IHNMR (CDCL3): 7.5 (14, d, 7.5 Hz); 6.8 (2H, m); 3.8 (3H, s); 2.55 (3H, )
LCMS [M+H] = 163

Step 2
] Boc
MeO ) MeO
6-methoxy-3-methyl-1-H tert-butyl-6-methoxy-3-methyl-
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. Aifter 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.

THNMR (CDCL3): 7.6 (11, bs); 7.42 (14, d, J = 7.5 Hz); 6.85 (1H, dd); 3.8 (3H, s); 2.5 (3H,
8); 1.7 (9H, s)
LCMS [M-+H] = 263
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LCVMS [ MFH] = 263 -22 WD 2004/ 043933 PCT/ US2003/ 035080

Step 3 Boo Boo Boo Meo N Meo N Meo N N/N + Br Br

Br 5 100 g of indazole was dissolved in 600 nL of

Cd 4, followed by addition of 1.1 equiv of NBS and

0 WO Wa49939f Bz20O Reaction m X was vac- pur gedr/us2043/035080

argon and set to reflux for 5h in presence of |ight

froma sun lanp. Reaction mxture was filtered over a

pad of SG and concentrated. Residual oil was purified

over a short SGC. 85 g of pure brom de was obtai ned.

0O M xed fractions yielded di-brono derivative

SgBAo- bromi de: 1H NMR (CDCL3): 7.7 (1H, d, 7.5 Hz); 7.6

(1H, bs); 6.95 (1H dd); 4.7 (2 o s); 3.9 (3H,,5s);

1 7 (911Mﬁ§) d|- Bfoni qro N?{:CDCL@O' 8 OSi;C'fH, d,
¥ . 5

\1H bs) ; H, dd) ; ,
s); 3.9 (3H, 7(911 ﬁep4Boo #Meo O

N Mo N N/K -\ \ / Br p H %

3- (br omomet hyl ) - 6- met hoxy- t - but yI™ 3- f or nyl - 6gfet Hoxy-
1- Hindazol e 1-Hindazol e-1-carboxylate -23 WO

2004/ 043933 PCT/ US2003/ 035080

100 g of 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 mixtore was filtered over a pad of SG 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,
5); 3.9 (3H, s); 1.7 (9H, s); '

di-bromide: 1H NMR (CDCL3): 8.05 (1H, d, J = 7.5 Hz); 7.6 (L&, bs); 7.0 (1H,dd); 6.85 (1IL,
8); 3.9 (3H, s); 1.7 (94, 8);

Step 4
Boc Boc
MeO N MeO N
N N
By o H
3-(bromomethyl)-6-methoxy- t-butyl-3-formyl-6-methoxy-
1-H-indazole 1-H-indazole-1-catboxylate

-923.
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5 g of brom de was dissolved in 10 nL of DMSO, cool ed
to 0 Cfollowed by addition of 2.5 equiv of TMANO
(trimethyl am ne N-oxide). Reaction was stirred for
0.5h then a standard work-up and SG pad filteration
gave20desBysdd product quantitatively. LCVS [ MPER/US20@BRIS5080
5 1H NWR (CDCL3): 10.2 (1H, s); 8.1 (111, d, J =7.5
Hz); 7.6 (1H, bs); 7.0 (1H, dd); 3.9 (3H, s); 1.7

(9H, s); Step 5Boc 1iON O\ Il /N MClL OTHE CH

SS Ol / NO HTBS( [0 d assmares were flanme dried
&éﬁ hi gh vacuum To neat_ iodo-b ¥ al cohol o

trspifle was dssglved in 16 mbRfiDMSG; orled fa 0. Sielige aggiitign of 2.5

equid eiTMABIED{tixpgth Wi ine (NBoxitls). RhActioh whd ifrpd fodbis@nhen a standard

LR Al b ioapl Sultaiial My

eac I'on- m xtur e was
stirred at rt for 2 hr. LGMS |5 showed the reaction

1HABVIE ¢EPCES e . 10RAIH, )8l (1ER4.Ui-oNS Biz) T16r(@H] 1eh;.BQHENEL); 3.9 (3H, s);

1531/t ed NHAC,  followed by adding 40 nL ether. The
organi c | ayer was separated, the aqueous |ayer was
extracted by ether (40 nlL). The conbi ned organic
Stepyers were washed with saturated K2C03 (2x30 ni),
water (40 nmL) and brine (20 nlL). The sol vent was
renoved, the residue was usg for next step rgactl onpee
wi t hout further purificatio CVB [ MtH] 499734 v‘]*-
2004/ 0439 PCT/ US2003/ 0350 OSteps 6 and 7 Boo
O

_ . MgC! Vi THF OH
+ + /0 N\ o
>L |.o A~ N
Si
0
H 0
TBS

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 NHACI,
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



NN i V1 NN/ON NN OHPCCCelite O HGI MeOH O /
CH2Cl 2, rt, 2hr \ | H20 TBS TBS O OH To a sol ution of

i ndazol e (crude fromstep 5) in 20 nL di chl or onet hane
was added 5 g celite and 5 4.3 g of PCC (MN 215. 56,

- 2VQ@004/04BhB reaction m xture was stirred at iPCTfUS20032035080
hr. LC-Ms showed the reaction was conpl eted LCVS [ MtH]|

= 497. The reaction mxture was filtered. The sol vent
was renoved, the residue was dissolved in 10 nL MeOH,
and added 20 nL 2N HO. After stirring for 1 hr at it
LCMS and TLC anal ysis indicated conplete reaction. The

S m xture was extracted with Et OAc (2x30 nL).
The solvent ywas renoved, the residue was used .0 for
next gtep_reaction vvlthout furtheBopurification. LGNS

[ M- .80 0iQ?P HO N o K200BX 4

O 80 Tube 1 / 2hr N5 To a sol ut

|ndazole (34L B CI rod tep 7, -10 nMmo
15 nL acefogfe was gg&éﬁ'ﬁSgof Cd@'“éﬁﬂﬂ*ls
Br onopi ngcopone CMACHEI hr d1 %0
reacti op xture was stirred OoC| a seal
for 2 hy, After filtered off({salts, the solvent
renoved, the residue was puriXied by HPFC to gi vd
white solid product. -25 WB?2004/ 043933
PCT/ US2003/ 035080 1H NMR (CDCL3) = 8.3 (3H, m; 7.5
(111, d, J = 7.5 Hz); 7.05 (111, dd); 7.6 (111,.bs);
Téa doliRh, of irslpzolel{cRdé Bbmbiepl5in; 203nD dicBibiomethane WasIAd¢dAld celite and

45) ok BVE (M bl 5.56, 38 J:q). The reaction mixture was stirred at rt for 2 hr. LC-MS
showed the reaction was completed LCMS [M+H] = 497. The reaction mixture was filtered.
The solvent was removed, the residue was dissolved in 10 mlL MeOH, and added 20 mI. 2N HCl.
After stirring for 1 hr at 1t 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

H
A0 N, Br O N,
i]ﬁ N N

K;COs, Acetone

0 -
O 80 °C, seal Tube O
2hr

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 stitred 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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5 FUNCTI ONAL ASSAYS A. Maxi - K Channel The
identification of inhibitors of the Maxi-K channel can
be acconplished using Aurora Biosciences technol ogy,
and is based on the ability of expressed Maxi-K
CYEQPIe4/813239 set cellular resting potential &CTER2003/035080
transient transfection of both a and 0 subunits of the
channel in 10 TsA-201 cells. In the absence of
inhibitors, cells display a hyperpol ari zed nmenbr ane
potentlal negative inside, close to EK (- 80 mw
consequence of the activity of th

is a
I%H‘Mé@mb@oc% 8P TR e Hx] = R SdHan has (W Id11) %é&% bs),54(2H
s)c ¢ BI(2ZMappBarBHEAD] DAS (Ehanges in nenbrane potenti al

LERL et ggymi ned with vol tage-sensitive fluorescence
reso@gr%e energy transfer (FRET) dye pairs that use

two conponents, a donor coumarin (CC2DMPE) and an
FaNCapoNAL A3saxanol (D SBAC2(3)). Oxanol is a

A'.ip%%{ﬂltéhﬁﬂélo” and distributes across the nenbrane

accor mbr ane lﬁgtentlal Under nor nal

condi ti oﬁ?e 1gpEratoRet ifhabitpes of fhe WaxiKeghennelcanhs gegomplished using
Awfotd Biogrsqpesstiechoolodypansilis baseidon the alvibity of sxpiescadMixdKechamdels to set

cdllifr RGN pokeﬁﬁzfl lafflr 1Qbsidd? %aﬁg?&m»@&ﬁooma&‘ ﬁ(ﬁbﬁtﬁ{s' ﬁﬂm Ghannel in

n cause ccur I ONns
Tﬁ%g@fiﬁe n'@”ﬁ'm%?ﬁeém %féﬁ@’E %déwlmaﬂowop%%ﬂ%@eq wsmgrﬁaweﬂwnﬁal
negativeguoliids clpdsue Bx (-80 1Yo Whn&u 1sjecc_mfse¢1bm:e otthé actizitgl of the Maxi-K
clﬁﬂn&@pﬁﬁ:@l&ﬁ@ BG8e Maﬁ R HRAISAR Badsd céfﬁegoxmﬂaa& CitfARees At mPmbrane

hange gnor/a tﬁ {%ﬂ‘? ncrea nbr ane
K R L o bt 18 1 tse‘fsﬁtﬁ’ﬁ TR f‘b‘f’“ﬂnﬁ“eeﬁeﬁ%&“a%f“
(R A pairnthTose pBcoppbheits; adotive coamarin €0CHAMPE)asd an acceptor
ox@fléi DEBEA (I Blah & K Hﬂ'i@ bani8h arfd disthPRet @brogs thShSnbrane

UGENERTM as t
ScED e L RE PR DA, DRI A RRER E s ofthe el is
negptitiesfitaesped fo hepitsida pearmbis.lae@mﬂﬁt@lat tha o@ar leaflety 9fith¢ membrane
an@tékaﬁﬁtslp%f&oﬁaﬁaﬁﬁfmtcfsuse thkaqftE gccﬁfﬂ ¢ ARitioh hBRad to membrane

e (O 1 al 1,0

acpabERbF il QuelE et §6 e Rbione o B G B} s Pl S e
copsignencowse & decraase ip FBEba iThus, thevaiorshyyige (dofipréacesptdrkinencases after
m@;ﬁ&ane\m agﬁa{uxﬂ with D-PBS, and |oaded with 100 | of 4

pM | ur

i ncu b ate ranstle %%}n%f {é efqgfi @F&?W“?Qﬁ%’zqqf@%@&ﬁwm out
as Rfeviqugly ﬂ@%ﬂb@éﬂﬂ@eﬁﬁt WEPSREH Binl. Gliemh2T3, 63894 304) osided
FU@}}ENEG-T@ @s the ﬁﬁns&c%&c eht. SBAGA(f3ur Holirs iddtiaddbbtidA Cells e dollected

ﬁg %%%a becco% %Lu?e nch ﬁaﬂ{l\la@_k)%‘ﬁo qgﬁffgd g‘o centrifugation,

pl%cl Qnt@ %welbmlyﬂww ca%ted plates afmslensitiref 6000|csllsdwedl, and incubated
oveibihh ahe Qellahrcrmma%m%rﬁfHD@Bﬁ Ofnd 36hded Witk 100t |11%f aank.

({%{#@%0 B tpiu?&ﬁic— ?27I iff ﬁ)gPl?% V&l:z %ﬁéu%r%e&) £t(%goem Ee%%el%[urc for 30 min
in the dark Afterwards cells are washed 2x with D-PBS and loaded with 100 pl of 6 M
DiSBAC(3) in (mM): 140 NaCl, 0.1 XCl, 2 CaCl,, 1 MgCly, 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 Joaded 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 KCl, 2 CaCl,, 1 MgCl,, 20 Hepes-KOH, pH
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35

fl uorescence em ssion of both CC2DMPE and D1SBAC2( 3)

are recorded for 10 sec. At this 3;5 point, 100 | of

hi gh- pot assi um solution (mM): 140 KCI, 2 CaCl2,1

MyCl 2, 20 Hepes-KOH, pH -26 WO 2004/ 043933

PO W8PEEBA 035080 7.4, 10 glucose are adde#CusR00INGs080
fluorescence em ssion of both dyes recorded for an
additional 10 sec. The rati o CC2DVPE/ D] SBAC2( 3),

bef ore addition of high-potassium solution equals 1.

In the absence of any inhibitor, the ratio after

addi tion of hi ot assi um sol ut| on_varies betwee

7.4, Bhelgcoge argpilde aEvqreRench gRisEPn pihothyiienreserest f@f @) glditional

10 s8] Thé 2o O, BIPBAISBAKNB)\Befsic atdlAtrof highpdiasitm solution equals 1.
1@&9@0‘%&[}9 of Jnl? nt}iﬂ;l?ﬁ‘ at? % a ﬁ@{l&ﬁ] ?‘Iﬁ%clmt]of h!# ﬂo&s%gﬁ%l%cﬁl varies between
1,652 &Y hen ,t]lpﬁ Mgk cl';gi)n ‘i’(ﬁ‘@’ qt%gmhlblted by either a known standard
orcted) camnpouad,ithin rate pamdent 13 hangssible, thdiefofe] ait@ednavity of a
MaRLk Shanfl) St RHP Bf Bt dﬁ‘fng‘ﬂge c%néeﬂéﬁﬁﬁh ndit @?Jn gﬁfﬁ%& fhorescence
ent 1 nhi bi 0

cause concentrat I on
afipyor escence ratio vvlth I C50's in the range of about
1InM t o aliheitoniduids dﬁﬂﬁﬂnv&ﬁopwerfeémmh by cduscosonednoationddpendent

inBMidoR o@ﬁi@ ﬁhoé&%c@%ﬁo e rtﬁbqgﬁlg%'o@lagghqm 326G §0R1(/I more
ects.on - ¢ uct ance cal ci um act i vat ed
Prﬁ%fr%&g{]‘lﬂﬁ%ﬂm ahg “ ‘non- pi gmented ciliary
epithelial cells The activity of high-conductance

BCal qtitlReARENRIas ROt S TRAIREi s &) hi fﬁ-‘@&ﬂ!ﬁ&%ce chlBium-activated
hunman Eon Plgnented CiTrary epithelra S was
usi ng el ectrophysiol ogi cal net hods.
Currents through maxi -K channels were recorded in the

H{tuﬁﬁd A @@en&%mﬁgf@ﬁélﬁﬁc&l% t hel |t061t C hf cl anD

ecnni qu e utl an ce

extracel | ’Eﬁ’ vy %fté“%i‘rgﬂnﬁ‘é" é‘f‘m Ay ati“'g ?ﬂ%‘%@?ﬁl-@ channels.
indwiman horpigmendesi dilirey epitheliad edllsiwas Aetgimined ubing elseitbpbysidbgienl

met@Hdsa 'Oﬂﬁ%t@éﬁﬁmh@nﬁﬂoﬂ Ehdohék %ex@@é&brdeﬁ(mQH@ﬁQiﬁb-%ut dgﬂﬂglﬁdﬁon of the

oA SRS S b g Py B et nd

the hath ﬁ@uncgefaqeﬁ@e insrapedivlar side @mseﬁh patchies em@qutmats?eﬂbbutl fify maxi-
KGRkl MMaGO0 sieRhd) v Eﬂenﬁ'ﬁéﬂtﬁy% 164gE £1ﬁ’£l§ Shdﬁﬁél%onductance (250-

QG AL B Bl pIR! ey gtciom

' cqnﬁpntrﬁmns Mﬁtg@gawctlmrﬁs W&3p fecgrded wing(stapdasd elegropiysjologiead

nffuibd. QClgss pRSIG GRGer mg) vler@ptﬂl@ﬂ R sbh‘@@éﬂwi&ﬂ ) K% ggllérhmodel
75?&@@%0&5?&7%%%% ces rsrl%,n vver Eﬁ%ﬁx 1t?1 8 lﬁnset er/LIJerlrnebrl{?m currents
werppicpipdvish EPGH ﬁwmm@ﬁﬁ@eﬁsmwhm&%@m@swxﬂwts) amphﬁers,
and BigithBooh Vi @6 WwaeBné With ITCH € fkerfaods Phstrdtich €okHS PURAE were filled
witth ttf! 150 KCt, 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 KCl 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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with (mV; 150 KCI, 10 Hepes, 1 Mgd 2, 0.01 Cad 2,

3.65 KOH, pH 7.20. The bath (intracellular) solution
was identical, except, in sone cases, calciumwas
renoved, 1 mM EGTA 30 was added and 20 nM KO was

r Y0 WeEHMWth 20 MM KF to el im nate cal ci um POETAE2E3/035080
for calciumsensitivity of channel gating. Drugs were
applied to the intracellular side of the channel by
bat h perfusi on. Human non-pignmented ciliary epithelial
cells were gromn in tissue culture as described
(Nhrtln Vasal | S., and Coca-Prados, M,
forggd betyeenche PlPettsw»pé F%l surfimandzmde @EPRERY Wergrencipsida Magi-K
chauhels (i ths patehovee idsihtified bp teligafing piSfRrtiekl dBBndeBSes bABSSIity

P%%BB ézgeé%oﬁg% gﬁ:‘ie?le d%% éMQatfo%%é Ql?ﬁa%%ntracﬂlular calgium, I patches

ussdferpharmagplgeicy) apaiysisersmoying ipmeelipter éal@%leb@@ateﬂ’mhtagﬁ(gated
caiEatsn Man-i[(i’cuhh&s pot alvasssdftetdpblafiziegvdingd S1€islor Badph &t caused
clpgng@% 5; channel open probability increased in

respo o nenbrane depol ari zati on_and el evat ed

intrac eI TP SPmRoRngs qf ARis oNendion Biksipplidde thedptraceliular side of the
clpinegl irpanprapgrte abncemtertipss (8,001 o0 wl\g lIhé caniuhds réduced channel open

ploBAtlity,Bne kit drRad el « LSE@QEO a r | B&JHS ?rord\{ﬂé(éxp&mental
H

et en%\e I&g#g ggﬁﬁﬁ#r ed ar_ls for{he compounds of

thmnmuﬁd@n@ﬁ froini abointrB/emivl] t@ﬂbone.‘r(prpl ied to the
intracellular side of the channel in appropriate
concentrations (0.001 to 100 M. The conpounds reduced
channel open probability, and this effect was
reversed upon washout of conpounds fromthe
experinmental 10 chanber. The 1C50 for block of maxi-K
channel s under these conditions for the conpounds of
this invention ranged fromabout 0.5 nMto about 10
pM -28 WD 2004/ 043933 PCT/ US2003/ 035080 - WHAT I S
CLAIMED I'S: 1. A conpound of the structural fornula I:
R2 R /CRY N~CORs N
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Rg 0=C R6 5 Fornmula |I or a pharmaceutically
acceptabl e salt, enantioner, diastereoner or mxture
thereof: wherein, R represents hydrogen, or Cl-6
al kyl; 10 RY represents H, or Cl-6 al kyl; Rw
r Y0 WaEEsN3IH, Cl-6 al kyl, -C(O Cl-6 al kyl, - BTyR0B/085080
al kyl, -S2N(R)2, -S02Ci1-6 al kyl, -S02C6-10 aryl,
NC2, CN or -C(ONR) 2; R2 represents hydrogen, G -10
al kyl, OH, C2-6 al kenyl, -(CH2)nQ(CH2)nOR, -(CH2)nCl-6
al koxy, -(CH2) nC3-g cycl oal kyl, -(CH2)nC3-10

roc Dg -(CH2) nC6- 10 aryl, said alkyl, 15

&i—@“ﬁ Teyr aryl optionally substituted with 1-3

ar oups sel. ect éccompomndRd theRBuctejal fogmula 8 hydr ogen, O -10
al kyl, -(CH2)nC3-8 cycl oal kyl, -(CH2)nC3-10
het erocyclyl, - (CH2)nCOOR (CH2)rR% 10 aryl, nitro,
cyano or halogen, said al kyl, heter clyl, or aryl
optional l'y substitutedwth 1-3 Oups of Ra 20 R4

and R5 independently r N h ydypgBa, d -6 al koxy,
OH, Cl1-6 al kyl, COOR, |S(Ogffi -6} aI kyl, COC1-6 alkyl,
SGBH, - CH2) nN(R) 2, - s 07)=3 -ODO(O—I)Z, CF3,
OCF3 - N(R) 2, nitro,Rtyan _1C1-6 al kyl am no, or

hal ogen; and R6 represent s iydrogen, Cl-10 al kyl,

- (CH2)nC6- 10 aryl, -(CH2)nG3-10 heterocyclyl, 25
(CH2) nC3- 8 cycl oal kyl, said ﬁryl heterocyclyl and

al kyl optionally substituted with 1-3 groups sel ected
fromRa, wherein the Ra(s) can be attached to any
carbon atom or heteroatom Felmedtled from N and S; -29
WO 2004/ 043933 PCT/ US2003/ 035080 R8 represents

o TSty el Bl s iones lsroaryr s is. 10

whewgin, sai d heterocyclyl, aryl or heteroaryl optionally
Rawfredents tydeebed dr T 1-. 6]3]]8ylgr oups selected fromRa; 5 Ra

R&%géﬁp%ﬁﬁgsqky(‘jg\lg 1, CF3, N(R)2, NO2, CN, -0

Ry, represents H, C)-¢ alkyl, -C(O Cl 6 a]kyl -C(O)OC1-4 alkyl, -SO2N(R)2, -S02C1 -6 alky],
-802C6-10 aryl, NOy, CN or -C(OIN(R)2;

R represents hydrogen, C1-10 alkyl, OH, C2_¢ alkenyl, -(CH2)nO(CH2)mOR, (CH2)1C1-6
alkoxy, ~(CH2)nC3-8 cycloalkyl, -(CH2)nC3-10 heterocyclyl, or -(CH2)nCe-10 aryl, said alkyl,
heterbcyclyl, or aryl optionally substituted with 1-3 groups selected from Ra;

R3 represents hydrogen, C1-10 alkyl, -(CH2)nC3-8 cycloalkyl, ~(CH2)pC3-10 heterocyclyl, ~
(CHz)nCOQR, (CH2)nC6-10 aryl, nitro, cyano or halogen, said alkyl, heterocyclyl, or aryl
optionally substituted with 1-3 groups of R#;

R4 and R5 independently represent hydrogen, C1.¢ alkoxy, OH, C1.6 alkyl, COOR, SO4Ci
alkyl, COCy-6 alkyl, SO3H, -O(CH2)pN(R)2, -O(CH2)nCO2R, -OPO(OH)2, CF3, OCF3 -

N(R)2, nitro, cyano, C1-¢ alkylamino, or halogen; and

Rg represents hydrogen, C1.10 alkyl, «(CH2)nCe-10 aryl, -(CH2)4C3-10 heterocyclyl, -

(CH2)nC3-8 cycloalkyl, said aryl, heterocyclyl and alky! optionally substituted with 1-3 groups
selected from R3, wherein the Ra(s) can be attached to any carbon atom or heteroatom selected

from N and S;
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!5

O CH2) n000OR, - NH(CH2) nOR, -COOK, -OCF3, CF2CH20R,
-NHCOR, -S2R, -SM2NR2, - SR, (d-C6 al kyl) O,

-(CH2) nQ(CH2) MOR, - (CH2)nCl1-6 al koxy, (aryl)O,
-(CH2)nOH, (A - C6 alkyl)S(Om, HZN-C(NH) -, (d-C6

al WY ROOEHR33, (CL- C6 al kyl ) OC(O) NH-, - (C -C6 PCT/US2003/635080
al kyl ) NRW CH2) nC3- 10 heterocyclyl-Rw, -(d-C6

al kyl ) Q( CH2) nC3- 10 heterocyclyl-Rw, -(C 10 C6

al kyl ) S(CH2) nC3- 10 heterocycIyI-Rw, -(d-Co

aI kyl) C3-10 heterocyclyl-Rw, -(CH2)n-ZlI - C(=Z2) N(R) 2,

al ken CH2) nC3-10 heterocyc C2-6
&@%&@R&Bﬂ%r %Il@/h&tm%fcly{@z eaalkox(y or ~(CH2)nCs.
mlﬂcmmﬁi'y) S(CERY B3 &9l daﬁtfetmy@&]ydrylaﬂhetc&@} &ptionally substituted with
18'.% Efgg ARTAOCH 0 pheterocycl yl - -(2
n‘i } ﬂa IN(R) 2, (CH2) nSOZR (CH2) NnSO3H,
(CH2) nPQ( O?) 2, C3-1Ccycl oal kyl, C6-10 aryl, C3-10
R?emmcs@EtyEJ @1, Br, CGH, BRe lyO,, @NdOC-CORE) -a:amﬂ:i«gylcors@tgm
ki) COURK edttcR dﬂ@x dl@téfi‘ﬁg bfh éﬁ N%f SO7R, SO2NR, -
g pa al 5' éﬁgb}gﬁg W th select’e r’'om
%1 %s S NG & M ORI A (1.
Qa@msmn@@hzzmmg@qﬂmmmmcmmnmm- Qe
R P AR e dorBo bR T Conty R b L1 hetion Ry, <Cy-
C%IaH%d)S(CEIz)nC(ﬁdﬂ)efE@&Y@yERGJ-@af Cg ¥ikyipad. 1B>heteﬁ>c5rélylﬁzw, —(CHz)n—zl—

G %ﬁ@‘) FtcSalchypyEl i‘é‘ﬁ%@ﬁmo E%%E‘?y:stﬁrtssfé%ﬁaﬂswﬂ)O(CHz)HCa
10heemiyelyRRyi SCLEalOnE)KYHRC3.1h BetbiGbR)NES; ICoyaleayikirh_10

R o G4 AP

alkabiagl alkyl Mﬁ&nﬂ d]kd)ly, Hebbr&bycllana 381 Xﬂaoﬁﬁ%%%ﬁéﬁw th 1-3
sdletold\ @203 CE 3PS Ralogen, (CH2)nOH, CN, NO2, CON(R)2 and COCI)R =

Z1 and 72 independently represents NRy, O, CH2, or S;

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

2, The compound according to claim 1 wherein Rg is C1.10 alkyl, or
(CH2)nC3-8 cycloalkyl and Ryis C1-6 alkyl , said alkyl, optionally substituted with 1 to 3
groups of R, ’

3. The compound according to claim 1 wherein R2 is C3-1¢ 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
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of forrmulall of,claim1 and h TLeal 1y
accept abl e carrief 25 10. TEe conposi tion accordi ng
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30 11. A conposition according to claim9 wherein an

active ingredient belonging to the group consisting

of : S-adrenergi c bl ocki ng agent, parasynpatho-m nmetic

agent, synpathom netic agent, carbonic anhydrase

i nhibitor, EP4 agonist, a prostaglandin or derivative

t hereof, hypotensive |ipid, neuroprotectant, and/or

5-1 n weGeRIkeksAgoNni st is optionally added. -32

2004/ 043935 BT US2003/ 035080 12. A composi t i on rusaosnasoso
according to claim 11 wherein the -adrenergic bl ocking

agent is tinolol, betaxolol, |evobetaxolol, carteolol,

or | evobunol ol ; the parasynpat hom netic agent is

pi | ocar pi ne; the synpathom netic agent is epinephrine,

br i sraphaiaesutitdlyiatdepRble 6410 BhAliR8er, diddtereomer or mixture thereof.

par a- am nocl oni di ne, the carboni c anhydrase 1 nhibitor

i s dorzol am de, acetazol am de, 5 netazol am de or

bri nzol am de; the prostaglandin is |atanoprost,

travapr ost, ﬁmoprH@tQﬁﬁé?mli’(&lgt@ﬂSapctur@lrFo&uilﬂB&,Clsﬁiﬁa for the manufacture of a
hypot engiceantehohrdating S0 otectant is :
eliprodil, Reli prodi% Db feri it OEHAERAE e |
receptor agonist is - : i
L- (2-ani noprepy! Do PRt ldbd Hagel 6ol furarate

aim 1; or a pharmacentically acceptable salt,

or
2- ( 3- cht@pionBr, diasttrosayerionohixot thareyt! Jor fre MREWINar® biYih@iaRent

e. 13. ' ccordance with claim1l wherein
Yis - th%illgl)?éﬁ&ﬁﬁ?gde@? 56}?5&“ ISRl ORE I pYng retinal and optic nerve head blood

i ndepe et yaoeasingyetriakyd, optit 1rvo(oRiHRE 4G, andihd iurbrotective offect.
1, Ry is Cl-6 alkyl, R7 is hydrogen, R4 and R5

i ndependentty arg Q’YQEQQ% ‘ "6 alkoxy, said and B
al kyl optional |y éc,ubstitup%‘%@gmorﬁﬂg%? 3 riglipEiasutically acceptable sal,

Cor a pHATiECE dieftersrmey onmistyse tibiod faralictmanefaiiciob BRkdicament for preventing

di ast ewepsddRationlor pétpdfa iBes €0 A compound whi.ch
is MeQ t E%Mé’ ghzélarlnaceu{mlan([:nz:gl'ﬂlFa)I/1 c?alg%og "4} natagsiym channel or for

.N
enant i Be%l}g’ fgalfeggqré DUssassr degiessiinggognitive digxdeof and/or 3iBhythmia disorders in a
patient in need thereof,

8. Use of a compound according to claim 1, or a pharmaceutically acceptable salt

enantiomer, diastereomer or mixture thereof for the manufacture of a medicament for treating
diabetes in a patient in need thereof. 7

9. A composition comprising a compound of formula I'of claim 1 and a
phasmaceutically 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: B-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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: 12. A composition according to claim 11 wherein the B-adrenergic blocking
agent is timolol, betaxolol, levabetaxolol, carteolol, or levobunolol; the parasympathomimetic
agent is pilocarpine; the sympatliomimetic agent is epinephrine, brimonidine, iopidine, clonidine,
or para-aminoclonidine, the carbonic anhydrase inhibitor is dorzolamide, acetazolamide,
metazolamide or brinzolamide; the prostaglandin is latanoprost, travaprost, unoprostone, rescula,
or $1033, the hypotensive lipid is lamigan, the neuroprotectant is eliprodil, R~eliprodil or '
memantine; and the 5-HT?2 receptor agonist is 1—(2—aminopr0pyl)-3-methyl~lH-imdazol-G-ql
fumarate or 2-(3-chloro-6-methoxy-indazol-1-yl)-1-methyl-ethylamine.

13. The compound in accordance with claim 1 wherein Y is -CO(CHy)n, nis 0, R,,
R, gnd R are independently C,.; alkyl, X is -(CHR),CO-, and pis 1, Ry is C, alkyl, R; is
hydrogen, R, and R; independently are hydrogen and C,. alkoxy, said and alkyl optionally
substituted with I to 3 groups of R*or a pharmaceutically acceptable salt, enantiomer,

diastereomer or mixture thereof.

14. A compound which is
/ ﬁr%
MeO N\ . O
y N .

-«

or a pharmaceutically acceptable salt, enantiomer, diastercomer or mixture thereof.
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