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OPHTHALM C COVPCSI TI ONS FOR TREATI NG OCULAR

HYPERTENSI ON Thi s application clainms the benefit under
w@2008/0%128 119(e) of U. S. Provisional ApplicatPORUN®04/028266

60/ 500, 095 filed 9/4/2003. BACKGROUND OF THE | NVENTI ON

G aucoma is a degenerative disease of the eye wherein

the intraocular pressure is too high to permt nornal

eye function. As a result, danage may occur to the

optic nerve head and result in irreversible | oss of

OBl T e EGR RSB BUGR

condition of elevated intraocular pressure w thout
opti c nerve head damage or characteristic gl aucomat ous

Vi sualThid Hhtadef @SS theibendTivahdee b5 BVEU. 10Y(eh HEU SBPrOvisibyal
Applicaglﬁ%gghéd}%%gg Al SjaF0b9 represent nerely the earliest

I'n thée onsét of glaucoma. There are several
therapies for treating glaucoma and el evat ed

BACKGROUROCOF REPNOBRE N but the efficacy and the side
effect profiles, of these a I

1ese ents are_not jdeal. .
Recent{Xucppe IR IS S P S DGIEREhg B ieppressure s too
high to p@shitaRrhdlleyaftaioar Apk esslyrdamhge thdyeoceyeo dndplidierefieidand result in
irrevers@;@e&\()gs? c%r%ﬁg}élrf}?n%gom gnt?egggif%gug%ﬁézg rﬁl%? e‘?ve%ltrugl?}I lg?c{% bﬁIldlless. Ocular

ensi on an et at1ve ‘ocul ar
hypertegoordii.t.i thasondgloaoéele tatedrintrapcul Bl peskarg avithdut pplicaesyehgad damage or

charact&%ﬁ@ Qﬁhgbn&ﬁﬂs s Bk iaetfeéty,i ign&ﬁﬁéli%{/é.dﬁﬂ ’the&lﬂg oritk) Ql)? Bplﬁlﬁl'l'fgologists to

ci rcinst ances, 1 ncrease snoot muscl € contraction an

represeiigugrefy e castisd phasg it 8 PGkt S0P hd have

neur opryRieeed ie‘é&al&ﬁefr@ﬁésifori theatifeolQ)tBma wfdevalad Ratabfilar pressure, but
7 an Vbor e

the effi%%}sz’] fuﬁgtﬂl% ¢ effactpro 8?5 6%%6556' %%Sﬁfare\mt gl‘g?li &1?%1?@ pcl)tgs\éleusﬁlt channel
blocker\GBH/ FRGRA6 redardMRoOBA3BRER} in (BRAARY tHEFfoFE{Er o M EAPRONore

is i i | . . 2SS
om 1 UGN P30S0, OB Rl OLSR AR A
Blockager af potassinm oifaniglsass diveinih uidsprogtion omd iupdes ARMEHICHRIStaRGeS, increase

smooth'n&ls8k E6htiaBridRl 8 FbRH bE BifeBR Y 18%eIDL3RWES e nBurbBie&¥R effbcts in the

aﬁgﬂg ient. This invention also relates to éffe uoie\{,of ,
eye- (seg jeHPatahpiBuAaS> 13 A oviee s Mrath sl otrdest i QpathafracYis 361 38, 1997;
WO 89110857% YeOo®i2808070R] Waroessecd)es, particularly humans.

More particularly this
SUMMARY OF THE INVENTION

This invention relates to the use of potent potassium chagnel blockers or a formulation

thereof in the treatment of glaucoma and other conditions 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 phosphate containing indazole compounds having the structural formula I:
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invention relates to the treatnent of glaucoma and/ or

ocul ar hypertension (el evated intraocul ar pressure)
wa@gi0ag2a1e8/el phosphat e contai ni ng i ndazol e conpOUOAR04/028266

having the structural formula I:(CRR) - Z Formula I

or a pharmaceutically acceptable salt, in vivo

hydr ol ysabl e ester, enantioner, diastereoner or

m xture thereof: wherein, R represents hydrogen, or

al kyl; R andR i ndependent I y represent hydrogen or

hal o; R represents N or ; geesents -(CHR7) -,

-(CHR7) CO; Yrepresentsx -, or -CHOR-; Q

represents CRY RR represegnts H@ or Q. alkyl; R

represents H a ) Ci 3al kyl, -C(OOCC 6

al kyl, al kyl, %@ &/aryl NO, CNor -C(ONR)Z2;

represents hy OH, C2-6 al kenyl, al kyl SR,

-(CH2) Q(CH2) - ( -6 al koxy, -(CH2)C3-8
cycl oal kyl , heterocyclyl -N(R)Z, -COCR, or -(CH2) 6-
10 aryl, aIkyI, het er cycIyI or aryl optionally

substituted with 1- Rg)gl ected fromRa;, R3
represents hydrogen| {Ps( ( IERRA5gOcy 2l oal kyl |
het erocyclyl, - (CH , -(CH) C 10 aryl, (CH

JNHR , -(CH) N(R2, -(CH) NR) , -(CH) NHCO(R
-(CH) NNR)COR, -(CH)NR)COR -(CH) NHCOR, -(CH
)CONH(R ), aryl, -(CH)OgEf( Qﬂaaﬂkoxy, CF (CH) SR
-(CH) SN(R , -(CH) -(CH ) CONHC(R) , - (CH
) CONHC(R) CR -(CH)COR , nltro cyano or hal ogen,

ora phﬁ'ﬁ'}!a&uﬁ!:e{ﬁxrlacceﬁiaglg XM, uﬂ%oq{y@fb‘fycslaﬁd& est@ enantiomer, diastereomer or mixture
thereof:

wherein,

R represents hydrogen, or C1-6 alkyl;

R° and R independently represent hydrogen or halo;
R’ represents N or O;

X represents ~(CHR7)p-, -(CHR7)pCO-;

Y represents -CO(CH2)p-, CH2, or -CH(OR)-;

Q represents CRY;

RY represents H, or Cj1.¢ alkyl;

R, represents H, C1-g alkyl, -C(0)C1-g alkyl, -C(0)OC]6 alkyl, -SO2N(R)2, -S02C1 6 alkyl, -S02C6.-
10 aryl, NO,, CN or -C(O)NR)2;

R represents hydrogen, C1-10 alkyl, OH, C2.6 alkenyl, C1-¢ alkylSR, -(CH2)nO(CH2)mOR, -
(CH2)nC1-6 alkoxy, -(CH2)nC3-8 cycloalkyl, -(CH2)nC3-10 heterocyclyl, -N(R)2, -COOR, or -

-2-
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aryl optionally substituted with 1-3 groups of R ; or,
R and R3 taken together with the intervening Q form a
w@2m8/0maeder ed carbocyclic or heterocyclic carboOnusiong028266
optionally interrupted by 1-2 atonms of , S, C(O or
NR, and optionally having 1-4 doubl e bonds, and
optionally substituted by 1-3 groups selected fronR ;
R4 and R5 i ndependently represent hydrogen, al koxy,
OH, C _ alkyl, COOR SO3H, - QCH)NR , -QCH) CR
(CHz)nCmrﬂ‘Bald alBHSheteﬁ%Banl eNR)optiomaily sufosttt(gged rath 1-3 groups selected from
al kyl am no, or hal ogen; WAIr represents aryl or
R%  C3..10 heterocyclyl, said aryl or heterocyclyl
opti onal |y substituted with 1-3 groups selected fromR

rgs %ﬂmr%%% 191'| %CI—%@QQ éWakyR(@-@ﬂ{@Sﬁlk&rocyclyl -

R3 reprei%e

(CHOGORBI TG )10@(5 VR Ca NS QPR T b Bfgia ~(CHnNHCOOR,
(CHr? Wﬁé)@@izhyl(CHzx]ﬁtﬁ@c@R lOH@)%NHOW el GONRERR), @1y, (CHZ)ncl 6

alkoxy, gfg h@@f)@iﬂzﬁ (@E{Z rgﬁgt\!ﬂigz s%)iﬂ?bﬁggﬁt ?(F}ﬁf%eéﬁh’c(g

(CHz)nG(GNHC(IE)QCOQEm(RHﬂmSQHD,s:yﬁ;o ogthalog@m, sajid alkyt, alkqsqy,pk)eterocyclyl or
mna- CON(R )2, -0(CH2) COOR, -
aryl OPtmlb%E‘?%‘ﬁté‘iOR gm&fF%f R% WHOOR, * - SO R,( i s)oe NR2, - SR,
(C-Calkyl)O, - (CH)QCH2)nmOR, -(CH ) C -6 al koxy,
or, Ry aﬁ@kg ta)(Qi to ath&elith G 1n{é@efl1gg flh %@nemb?lgﬂ b&é&{cﬁﬁc—qr gﬁerocychc
a a
carbon 1@1@}-@}101@31y @ntﬁg{pgdé}y)lcq a}ﬁcpmsp\of %3) C@Ng Q f)p@xn@l}ﬁ)h t@%g 54 double
bonds, a:l'lQ opﬁéngﬁ?ﬁ%&ktﬂded B%/ 1 3'g(c§;ps Qle@ieliﬂo}rﬁim) C3-10
het er ocycl yl - -Calkyl)-C o heterocyclyl
-C(=Z2) N(R) 2, (C 6 aI kenyl ) NR ( CH2
R4 and Reirglepnyaitly [repesent-hy @Rgd., G1-6ekpKy. QP@C%)G @J,l(@pOR SO3H, -
O(CHzﬁg;(lg:’z,o-%g{gjnpng, _d(P%Oﬁ)zad@ ro@ﬁﬁ(@ﬁ;@ nfed; J:}Qno C1-6 alkylatmno or

6 al kenyl )-C3 o het er ocycl yl -
halogen; (C2- 6 al kenyl )-ZI -C(=Z2)N(R) 2, - (CH2) S 2R, (CH2) S
3H, -(CH2) PQ(OR)2, C3-iOcycloalkyl, aryl, C3.10

het erocycl yl ,
represents Cg-10 aryl or C3.10 heterocyclyl, said aryl or heterocyclyl optionally substituted

with 1-3 groups selected from R2;

Z represents (CH2)sPO(OR)(OR*),
R* represents hydrogen, or C1-6 alkyl;
R7 represents hydrogen, C1-6 alkyl, -(CH2)nCOOR or “(CH2)nN®R)2,

Rg represents -(CH2)nC3.-g cycloalkyl, -(CH2)n 3-10 heterocyclyl, C1-6 alkoxy or -(CH2)nC5-10
heteroaryl, -(CH2)nCg-10 aryl said heterocyclyl, aryl or heteroaryl optionally substituted with 1-3 groups

selected from R4,

Ra represents F, Cl, Br, I, CF3, N(R),, NOy, CN, -CORg, -CONHRS, -CON(Rg)2, -O(CH2)nCOOR, -
NH(CHy)nOR, -COOR, -OCF3, -NHCOR, -SO2R, -SO2NR2, -SR, (C;-Cg alkyl)O-, -
(CH)nO(CH2)mOR, ~(CH2)5C1-6 alkoxy, (aryl)O-, (CH2)nOH, (C1-Cg alky)S(0);- HyN-C(INH)-,

-3
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al kenyl, and C -C Q al kyl, said al kyl, alkenyl,
al koxy, heterocyclyl and aryl optionally substituted
Wowak/036138 gr oups sel ected from C -C al kyl, CN, PCIRS2004428266
CON(R) 2 and COOR; and i ndependently represents NR ,
CH2,or S; gis 0-1; mis 0-3; nis 0-3; and p is 0-3.
This and other aspects of the invention will be
real i zed upon inspection of the invention as a whol e.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present

(C1-Cg ailkwmw)—p(nrl'; iy O OINE-Q (G| algybNRs €THMM Ch ponietdrocyclyl-Ry, (Cq-
oo oSS her B e hpasiatates {RanBbind lorc,

ate _ ul"dr préssure or tréatin
alkyl)-Cingé‘ﬁéataﬂWCM-Rlﬁ,d{‘EHZ)ﬁ?Zﬂaf(hﬁ‘?l)N(lb)rze{@:z-a lalkgnsthdR £ EGH2)a¢3-10
- nar. I\S c Pt

ncro G AR R ARl &, SO B om0
heterocydlyb By, i-t2ads eyl izbmihsteaeniclal-Boh o Cascdiany bdf {GF=ZNR)2, -
(CHYSOR P@gﬂ Y f<bﬁ5>élP6ktbl%>z! @yf&gu@&lkﬁ,sc@h@&yp oG @heefbcyclyl, C2-6
ks o BF 0 ARy b ST PR g Iy sstd i
1-3 grou@€ tdleated iy paC {-€p sikgn Cr NGb 208, crRN (Rl aml €@BBdi nent  of

the instant conpounds are those conpounds where p is

1-3. One enbodinment of this invention is realized when

71 and 22 in8epefdSqiBH2presdnks NR €, Cgrarabl es are as originally
described. A subembodiment of this invention is
realized when n is 0. Another enbodi ment of this

gis0-1;i nvention is realized when Y is CH(OR) and all other

misoavarl ables are as originally described. Another
. énbodi nent of this invention is realized when Z is

nis 0-3R@ICOR) (OR*) and R and R* are H A sub-enbodi nent of

piSO_3.thI s invention is realized when R and R* are alkyl.In
anot her enbodinent Ris selected fromH, alkyl, -C(OC
al kyl and -

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 I. It
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
potassium channel blocker of Formula I described hereinabove and a pharmaceutically acceptable
carrier. This invention is also concerned with the use of a compound of formula I for the manufacture of
a medicament for the treatment of ocular hypertension or glaucoma.

In an embodiment of the instant compounds are those compounds where p is 1-3.

One embodiment of this invention is realized when Y is -CO(CH2)y, and all other
variables are as originally described. A subembodiment of this invention is realized when n is 0.

Another embodiment of this invention is realized when Y is CH(OR) and all other
variables are as originally described.

Another embodiment of this invention is realized when Z is PO(OR)(OR*) and R and R*
are H. A sub-embodiment of this invention is realized when R and R* are C1-6 alkyl.
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C(ONR?Z2 and all other variables are as originally
described.. In another enbodinment Xis -(CHR 7)p-, p
w0 20030%12d al | other variables are as ori gi naP@TUS2004/028266

descri bed. In another enbodinment X is -(CHR7)nCO, p

is 1-3 and all other variables are as originally

descri bed. Het |In another enbodinent is a 6 nmenbered

het eroaryl or phenyl optionally substituted with 1-3

groups selected fromR . A sub-enbodi ment of this

i nventd anthexsenitedinieneR), istelpctatfrom Hs Ca6 i}, a§(0)Cyretalkyl and -
CONEYRE oFBRAMMEN, Rlorffiafly huapil on 1S 1 eal | zed when

rogen or a ot her variables are
as_or Mﬁﬁi‘?’l spbodiseant KéwC@iRm poin e 2k Atheryapables 4t as originally
descnbedh' s invention is real i zed when Z is and and R

0 CRERoRFAHER b TIOARTBC thCPA AR oy R B s
I

Ongmauysdeg&fggd zed when R is sel ected fromF, d, Br, I, CF,
N(R) ,NO, CN, -CON\H CON( Rs) 2, -0(CH2) COOR
-NH(CH2) OR - COCR, 3, -NHCOR, -SO R, -SO NR2
) SR ﬁlpdno @érﬁ%’d)n@' aﬁ%}ed@tero&fﬂ:ﬁ Phefyl-dptionally

C -C al
substltupq_d(g(quH)B grol(p@ sel@:t%ﬂ @WM é)smv-e @Hnﬁlgé( %5) n%f) _%rethed when
al kenyl , and al kyl, said al kyl and al kenyl, optionally

.ubstjtuted with 1-3 groups selected from C-C al kyl ,

dh¥iPXi8rR.  Exanpl es of conpounds of formula | of this

i nventYieomotheeemistidinhemt of~tb1a fientibn{i§ realized when R7 is hydrogen or C1-6 alkyl,

i met h ) 6- met hoxy-

and all Otpér Vﬁ’aaaljgeéla%e %%V?T%lg'r o i benzyl| phosp at e; .

4- { [ | Stitl agothiir gmbpdiment oééwa‘feylﬂ?n B IAEHoMRPn I ZIEPPRPRIEIR®), R2 and
and R3 %&ﬁ&@@ﬂ? el%mly&h*agamz vl _1giatidyst r@gﬁmylpﬂo&mhmsecomﬂz)n

di met hyl - 2- oxobut yl - 6- et hoxy-| -

ol - 3-\An &1917@3@@91 ¢f) thg ingtant 1 Be pw(ljxplh qs ﬁedatzromF Cl,
Br, I, CF3,N(R¥;, 1)\)102, CN, —CIC;};I.&I?-%R& —CON(Rg);&,M?gE?IE—Y;nCO R, -NH( Hz)ng]@ R, -COOR, -

OCF3, -NHCOR, -SO2R, -SO2NR2, -SR, (C1-Cq alkyl)O-, -(CH2)nO(CH2)mOR, -(CH2)C]1-6 alkoxy,
(ary])O-, (CH2)nOH, (C;-Cg alkyD)S(O) - HoN-C(NH)-, (C1-Cg alkyl)C(0O)-, (CH2)pPO(OR)2, C2-6
alkenyl, and C;-C; alkyl, said alkyl and alkenyl, optionally substituted with 1-3 groups selected from
Cl‘C6 alkyl, and COOR;

Examples of compounds of formula I of this invention are:

di-tert--butyl 4-{[ 1-(3,3-dimethyl-2-oxobutyl)-6-methoxy-1-H-indazole-3-yl]carbonyl }benzylphosphate;

4-{[1-(3,3-dimethyl-2-oxybutyl)-6-methoxy-1-H-indazol-3-yl]carbonyl }benzyl di-hydrogen phosphate;

2-[(5-{[1-(3,3-dimethyl-2-oxobutyl-6-methoxy-1-H-indazol-3-yl)carbonyl } pyridine-2-yl)oxy] ethyl di-
hydrogen phosphate;

(5-{[1-3,3-dimethyl-2-oxobutyl)-6-methoxy-1H-indazol-3 -yl]carbonyl }pyridine-2-yl)methyl dihydrogen
phosphate;

2-(5-{[1-(3,3-dimethyl-2-oxobutyl)-6-methoxy-1H-indazol-3yl]carbonyl }pyridine-2-yl)-2,2-diflouroethyl
di-hydrogen phosphate; and
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phosphate; (S-1d -S*-di et hyl ~-oxobut y~-
- net hoxy- | Hi ndazol - S-yl | carbonyl | pyri di ne®-y”net hyl
walrdvpdzagen phosphat e; PCT/US2004/028266

2-(5-{[I-(3, 3-di net hyl - 2- oxobut yl ) - 6- met hoxy-| H i ndazo

| -3yl ] carbonyl } pyridi ne-2-yl)-2,2-difl ouroet hyl

di - hydr ogen phosphat e;

and2- (5-{[7-brono- |- (3, 3-di i net hyl - 2- oxobut yl ) - 6- net ho

xy-| Hindazol - 3-yl ] carbonyl } puyridm 2-yl)-2, 2-
2-(5-{[7ebrdrbasdx H2tlimethyti2-okgtakrydlg@ mefbhiss Piatdezol 81yl garbonyl }puyridin-2-y1)-2,2-
mﬂumngﬁﬂ pﬁﬁﬁﬂ%h?ﬂ%h%ﬂgcceptable salt, in vivo hydrol ysable

di astereoner or mxture thereof. A
sub-enbodi ment of this invention is realized when the

ora phaﬁﬁi&@lﬁi&ﬁlﬁlsacéép@ablerhaft he vzva hfﬁr&gfsaﬁlefé@t&@ efe@tlbrtidt) d&iﬁstﬂb(ﬁﬁfﬁl lotim
N, 1N

i nvention js.desc
mixture ggrent A R BFIEILP W BRIFONY THI7GLE MO ey e are n e
ﬁmnofﬁﬂﬁﬁbEmmdnoﬂhﬁﬁﬁmﬂ@nunds of the present invention nmay

have iﬁé’ 13}1]%1%18 % lﬁllgsngé eJ I%e’relg nmtd[e%ﬂ u@fﬁ ﬁle?t‘&qls ﬁgijil{eﬁ Ibelow unless

.plane racena en1c m xtures, an
otherwisspécifitidvi dual di astereoners, with aI | possible

| somerg, cdnﬂ)%{lﬁ!ﬂ lof ﬂ1e gfgsérﬁ ﬁlveﬁt%ﬁ%&%aveth%yrﬁﬁethe cdigde thlrz[l
t he g@esent I nvent | E.L

= EI|e W en
axes andhite bR}ese RS POy %ﬁfra@aﬁkféﬁa@&ﬁcp%ﬁﬂ? Qiulia %W%%/ and
d1astere§19£}§ rwithewy pXQsﬁlhe 884}, 1nd1ﬁﬂ11§);&5;1t1b:ﬂ idodderspeegresindlided-id 9 @jesent

1nventloac@aqlgﬂy v (ﬁ’gh g]sllg ?efﬁgc eﬁilsgai }g’%%g%{ IE'l P ou?&i.g %)hn Wiley

and Son@l,eﬁdvannkaQ%)nn patibulaqepesrld he- é190$ i ndependent at every
ot her @a?lﬁ@le ééaé %@»1 h%f%m& Jié‘tﬁloﬁs et@f) occurs more than one time

subst i uen /or v l'es ar permssible only if such
in any comatibieniaits dfigitior ew pachiopcusients| inindensprnh §very ket Fyrence.

Also, co&@dn&(ﬂltms df @Lfl‘t%ﬁtﬁeﬂtgo@amgsvﬁé ?&ﬂﬁusﬁbi@%ﬁ@ if duyelE @atEndpony result in
rived radical containing from1 to 10 carbon atons

stable CyHPAIEEs- ot her wi se defined. It nay be straight, branched
0 I cyaik GrmPiRfIefef@s toad kiytlovglemafkand (hgdrockebonddnivbd radical

contalmng Ii%m 1 tlco) 8BQ/rL6n a{tgmp unqgsg ofherw1steycfeﬁned %%a)ﬁrl be s&é(lgllltoﬂﬁﬁ)oﬂ&i or
cyclic. Preferred alkyl groups include methyl, ethyl, propyl, isopropyl, butyl, t-butyl, cyclopropyl
cyclopentyl and cyclohexyl. When the alkyl group is said to be substituted with an alkyl group, this
is used interchangeably with “branched alkyl group”.

Cycloalkyl is a specie of alkyl containing from 3 to 15 carbon atoms, unless
otherwise defined, without alternating or resonating double bonds between carbon atoms. It may
contain from 1 to 4 rings, which are fused. Examples of such cycloalkyl elements include, but are not
limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl.

Alkenyl is C2-Cg alkenyl.

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.
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cycl opentyl and cycl ohexyl. Wen the alkyl group is

said to be substituted with an alkyl group, this is
wais@dozdieer changeably with "branched al kyl gr oRI/DS2004/028266

Cycl oal kyl is a specie of alkyl containing from3 to

15 carbon atomns, unless otherw se defined, w thout

alternating or resonating doubl e bonds between carbon

atons. It may contain froml to 4 rings, which are

fused. Exanpl es of such cycloal kyl el enents include,

but aougl Rfeks thianintaeicribgs,e. g pbewybroppitutedayenyh bk the like, as well as

rings wh;g?( A ntey’ﬁl ﬁl)ﬁﬁ}%l b hr%ijalﬁ}fﬁé 19@59 RAtYakryl gk ﬁﬁl‘s’ koﬂtﬁns at least

ers to an al kyl group of .indicat
one ring h:mmtgmt legft 6@mnhﬁowlﬂat1?)%ﬁvétsﬁcé’dﬁ’éﬂbff1¥% e SRR 2 roms

therein, \gﬁﬁ ﬁ@ﬁlatﬂé% {:%Pféz?iﬁ ?dgg?ﬂg bEKR BEtwe R ddpatahtlcyrbenising bidugablas
rou

heeronages HMERIBLPS gEoHot A ERTHEPRLIS o ot B Sy ooyt

phenanﬂﬁﬁniﬂﬂﬁw@tawmpm and phtammenynme@erdﬂy plenylataphihyl o

phenantlgg@(%} go&é’ rgzﬁgwe\glls?(ge s%b%tﬁjcgcygl &rifldd. @’re%‘ Ijreql sﬁbsjﬂgfi’@ aryls

groups are nethoxy, ethoxy,
include henyaxd/naphthelor opoxy, butoxy, |sobutoxy, tertiary

but oxy,. BEMLAYe cl'yF&ﬁl%ﬂgI'&Wm ﬂ@fé&?(ﬁérelﬁ SRR Y

al | ony, prop a

a stable §-6p B nbpred HOBROYR Offs?/ahlﬁrgr fetl -IP%*#F@ bbﬁgbfb% ‘%ﬁqf?f& hl)fr ‘;}%g which is
cither sah®H&] & vhQuREOdTRAD ®hich B@Sis8 o@ carbgdgsyd and Stvhsdne taifoecheteroatoms

selected érrc])glrlc é ﬁg\g&(}tﬁggﬂf{gﬁfgkgﬂrﬁk X ﬁg/ mg’lH(ém% %nzf qvwﬁﬁ@gr%ﬁnf“ﬁ,?&dmy of the
above- d@Tn@&l ﬁetéﬂaty&hc ﬁﬁlgsaa; fusedad albeste mnge The hg,eﬂqgwhﬁ gn&lnay tached at any
heteroat%IB oF %ﬁdn a\%m wh]téﬁ) re%@ts ih 18 c?‘etz{ﬁééhr cgef: aﬁ%ﬁk%t%hage?Aﬁ&ﬁ'heterocychc ring
system rfiayeisdndet qatbQWClie tihgsené eﬂsn%l@teweh!r?né Bstereetstic g’égr gﬁﬁ éhm heterocycle

or heter@c&r&@ﬁggc; ﬂét%gp tlerﬁgi@&%{ g?%rgﬁs of EXchMRleRBydc elinehts Gichidpsbut are

not limitgfl fsh W}nyl W%H%Zﬁ%@, [benzisqxazp E %?Z%ﬁlgt h%}'&tﬁeﬁ r(])g}grg;r%
benzothRPGAAN ALY, bkethrr@i] Menpdtkianil, benayiolyy,| chmmanyl, cinnolinyl,

L e e T e

d1hydroplﬁfbly‘]aphﬂi@yblanyﬂfmyl emdaztmhdleylomyéazylmy(l)rmmie%@rlole%mpﬂc L yL,
1soch1‘01}3r%}w&J %s%quoﬁny? g 1&&1151%1@{31? Zs%%aczoﬂdl%l ai%tﬁiagb'lylt 1§btlzlaimmﬁ?lr g@drpholinyl,

nmber ed, bj cycl i
naphthyhidingk g}ga}zl@ml@l 21o;q@azqm1pyé tpxpzolyl, 2-oxopiperazinyl, 2%xop1perd1nyl 2-

oxopyrrolidinyl, piperidyl, piperazinyl, pyridyl, pyrazinyl, pyrazolidinyl, pyrazolyl, pyridazinyl,
pyrimidinyl, pyrrolidinyl, pyrrolyl, quinazolinyl, quinolinyl, quinoxalinyl, tetrahydrofuryl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, thiamorpholinyl, thiamorpholinyl sulfoxide, thiazolyl,
thiazolinyl, thienofuryl, thienothienyl, and thienyl. Preferably, heterocycle is selected from 2-
azepinonyl, benzimidazolyl, 2-diazapinonyl, dihydroimidazolyl, dihydropyrrolyl, imidazolyl, 2-
imidazolidinonyl, indolyl, isoquinolinyl, morpholinyl, piperidyl, piperazinyl, pyridyl, pyrrolidinyl, 2-
piperidinonyl, 2-pyrimidinonyl, 2-pyrollidinonyl, quinolinyl, tetrahydrofuryl, tetrahydroisoquinolinyl,
and thienyl.

The term "heteroatom" means O, S or N, selected 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, 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
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ei ther saturated or unsaturated, and which consists of
carbon atons and fromone to four heteroatons sel ected
WO e@s02dies group consisting of N, , and S, and PE/USZINNERS266

any bicyclic group in which any of the above-defined
heterocyclic rings is fused to a benzene ring. The
heterocyclic ring nay be attached at any heteroatom or
carbon atom which results in the creation of a stable
structure. A fused heterocyclic ring system may

in whlcﬂ R&huee3 @c&ﬁdﬂﬁ@l}/&iﬂoﬁ afoll8 @ optichalig e@laicerubmeogan Ihgteatems, said

oGSOSR or i RS bPATIEE FLEREL gl o b

elements ctdd bhmmmgt dildited e, b&mnm@zolmb b@rdesoxazgltvl émmf\lmzanyl

benzopy6 nﬁ]z ? Tz az?xﬁﬁﬁp% A¥dfur pg%bﬂmagﬁﬁo{)éﬁlzothﬁﬁﬁZﬂ)eﬁi’c?&ﬁicﬂ’}h}’dhromanyl,

enzopyranyl . benzot hi opyranyl,
cinnoliniyks d@a@rubwofutyér@zlryﬂmbweqhwyl Wbysreheprastgnyranyl,

d1hydrop§195tﬁ?69%rﬁ’ﬁﬂ kulfond rfﬁ’@? 'Iﬁﬁhazo[‘yﬂ Ridibflyindolyl, isochromanyl, isoindolinyl,

nzof dr.ob
soquingl i 5P BBEAS b PRy P Y ISR DYy PRy pyridazins
pyrimidsagl, fp?;ﬁkﬁyl thhazd]ir@mqnfnohm}ﬂ,,quihpﬁalﬂi[ybteu’al@rqudmoqﬁlmplyiyl
tetrahy r?ﬂﬂl&oé 1, tg%nc}i}{ll’r tgﬁag% %% %mﬂ@(ﬂle 8)|l Wﬂgr?& Qxldythazo!l}n gﬁhéhﬂ%{rlal nitrogen

1 SOI n I soquin
atoms mag de breaqmtqggthq:rwnh thcgfmsmlgqggn ghd oﬁyg@t cmsalflm givingnetE g thiadiazole.

mor ph qlhisriﬂ\len?mp Bk ¥k Sheikith &%ﬂ)@élﬁ&ﬁlaﬁﬂ methods of treating ocular
2- oxoazepli ny oxazol yl, 2-oxopip

hypertensiqing 5l 3y eqrp t?yyqdnurgstergsgé?@, PHISPG 18 InFﬁgllt er r}pcémlﬁloagpp compounds of formula
I alone &iR @&ﬁl?ihaﬂibh witB)ohé Glyrhore pYthaZdlidywing apyvedagbdielitsiplcombination with a 3-

zoI d
adrener%}) W ageaﬁ%{lﬁlg%sgt (ﬂ%}t Bet%g néqvotet%olo&gc%%%og% lgvd%?ﬂlolol a
parasyntpathbﬁ]hytdrcmgm yich at etinephyyct; @pslogubrinydnidiyd, clonidine, para—ammoclomdme
carbomg gtlaygra e dnelf?g#(]ﬁrrg%ﬂ e{g Frzoltdﬂdd%% Qm%rhlﬁé/ lmetatz!?llaﬁme ropﬁ@flzbﬁﬂ‘ﬁde an EP4

I azo

agonist (ducleascthere disglosedamW Q P/ 04T wgarog%@?cgﬁ@ﬁ' st Xg@yaztglqo PCT
Appln. ﬁ@l @&i(@QO(f(ﬁ@Inagd WRYGRINeRYA roﬂ@glzlﬂdh"ﬁ éﬂl@li@d IMfanoprost, travaprost,

unoproqtqaﬁeldgg%lfl nor}% (cqng::og%flg ré(?tlfgﬂﬂlgﬁr% Iyatqnhggﬁ é%‘ég&/{ S(ng g04 5,422,368;
and 5,15 O fﬂ%bt@l}&\;e 1y fabiodsi ltmyligan fidpke ¢ohyployndpisgidordtziniid Patent No.

5352 7@%” [ d?{lm),a)?%%\ SAISC?OEG‘%]}I/'r % ﬁg Ldy@b@gmgatt cularlY eliprodil and R-eliprodil

as set fdrett mam Q#/082yincludieg mhgadmg,u wogeniviof SR, re@ht@rStah e Agrth in
PCT/Uér(’Sng 1% gﬂam'é hey P ?Hﬂi‘ﬁ opFBAS3-metRy OfH- Mndas QLo irelr B 4D (3chiloro 6

e term"heteroaryl" refers._t
methoxmmﬂae«glclml}:l-meéwh@thsdarwyﬁ P@clakx%%thﬁlie% gAY o2 B¥P°6‘3nswe lipid (the

carbOX}';Hcrhgld%tr&ﬁF‘im 11 or-Bhal 1BKCIF ke basiO pRbth ar@iiOdtfucinievis reglaBedt with
electroghermcaﬁy neutrglosl%&ftd’éhﬂgls Hat {n%ﬁéh tﬁ@cearboxyhc acid group is replaced with a Cj_g

alkoxy group such as OCH3 (PGFp, 1-OCH3), or a hydroxy group (PGEF2, 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 H20 efflux and therefore lower IOP. This

finding suggests that maxi-K channel blockers are useful for treating other ophthamological dysfunctions
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heteroatom , S or N, in which a carbon or nitrogen
atomis the point of attachnment, and in which one or
wo wwsmekdeg | onal carbon atons is optionally repP@rEs2004028266

a heteroatomselected fromor S, andin which from1 to

3 additional carbon atons are optionally replaced by
nitrogen heteroatons, said heteroaryl group being
optionally substituted as descri bed herein. Exarrpl es

of such heterocyclic elenments include, but are not

such as fopqwlar edeneacend epdiTACERRYIBHY- | 1t BEROVE thadowerng IOP promiotes blood low to

the retmE %ﬁl&z&fu‘é '&1@14/@ N¥toor %)661’111 Mlnds bﬁﬁ% Qﬁd&h@cﬂﬁ/d%@ﬁbﬁful for treating macular
enzofury benzot

edema ag@ﬁrzlg%g% Fle;gener%tmn ﬁg,rrvel}{tbqn 8IIT’ ﬁtf;:f to%ﬂey usé of a compound of formula [
for the tHnfadhRhFAz@thvént fdititchomizanaiobdse émydsc:s

g Iu r%/ g ésbgfiltl]llzj\?e;t}%a? Pr)éx@g ¥}k ’nnefq Ibmég%g P’I c y ﬂg&y{xr@ 'ﬂé’elful for providing a

neuroprotsaiyh efferanVhey arez_:z@qo@betvpﬁgq be qffg@q/lg,fqardpqrwmg retmal and optic nerve head
blood vélg‘c?tg Qh@ﬂx?le)&rﬁx@fﬁﬁ? %\/rt?iyc{phg h&yé @xy%é't@lw B#&ding IOPP\)éﬁlbl‘ithen coupled

together@pepﬁjq; gittic ngRyp hephby ]Aﬁ9 Il‘elgl),{]a lﬁ]iugéqlv?rﬁg?p furéﬁ W@%'t(%/ :ﬁgﬂethod for increasing

retinal ah& Bﬁtﬁ%éﬁfe%&ﬂﬂbﬁdﬂ@lobﬁy hncrdaﬁhg ﬁaﬁyﬁ fafid) Uptfmiervﬁybkygen tension as well as
t hi azol yl, .thienofur

providing 4 neyrop tectlm eF5 % ﬁg%(mﬁmt}ogglge €0l %E% uiventloB | relaﬁgsdt? the use of a
compouh® gEﬁohﬁLﬂa Wok thetnivaufhetmstof miediogamt émdledwyg@nt Qf theseiflipgapes.

givin K nuFinds ?f Iﬁﬁf(e%égil d"ﬁ{%g lflﬁlctlawés?oka@é{ﬁﬂkhﬁﬂel'aﬁta@éﬁé@s The most

concer ne I ons ds_of treating

importaptoafitise hylpéﬂ? the P@ﬂmn®ﬁ1@b@dédﬁﬂ’l%§ﬁ 3 rhelrutepide; %‘es{eé"“éssmm

channelQﬂ{ak@ths irD o8 ds SdvRf8ak a08Rs. Olfhetcbﬁp&ﬁﬂpﬁuﬁﬁd $vetion may be combined
| alone or, in cophina

withong P BaGORRTES S HERGPBEr 8 I OORD R PRI g use o
a compdimd @ﬂfo@rﬁﬂﬁ g fcﬁ tiel mlsfatigread @ Medisaindnt &sr the trapingng of diabetes.

bet ax%’ 5%1% VOb L atégclng ks are 'ﬁg%\ﬁ%zgc{ ds. dl?sggghlt@a%lh%hnn@agems and to

par as "Rt SUC
treat acito® mfdcmtel,s nbhtunrmn i z@l nureber of Wdlﬂmcurpmrtaxla%ﬁrﬁbm“@m Hloglepotassium

channels %{ F:‘& &QHE Ly ﬂ;eﬁ&gxﬁl rtFHa&{bﬁ&Bmﬁ UGtkideoxH0 Kﬁ%t@)fﬂl dﬁbndrotoxm(s) mast

bri nzol am de,

cell dega@mmrgtav@)@npt@s 5. 3 pEnareROLBB T 1S oPPoIRgA Lt \mventwn may
be comBBédritPéhe JERofelok4iBddad o@xi’d’s 4640 arrlB@irrmé@ p]flﬂs inM@tion is also

CA2004000471, and 72 di
o R Sl B R i
manufaétﬁ&rﬂf aurRdiamai fdratict teaiment s aRaytbmiasNos. 5, 889, 052;
, 296 Ig) Ogei%mgﬂ 1% %e Atg’c? t% d%&gasg I‘;]n]ﬁrglrof‘r% % ra¥e@9t @ﬁ}‘?én\/ﬁ"eatments of

I|p|d S ouné set forth in
depressig iRAtderblockis oﬁlewzramter aptakay Pléfblpblbé@ﬁ ahanzynasdnbisd in

neurotr: mﬁér rﬁhorNQhwlf'ac@ %%rglgﬂg th@ Bfekibfe bE ﬁélﬁdfraﬁiduﬂér@dl | and
as set forth \ 275, .includin
e rmntl?llﬁ]é?lm%ﬁ disgash FssallSOGPaTSCt?IFF?d P%?:é pstied ﬁgurgtéztns?”gﬁef fglease.

Three dld3ses of drugs are being investigated for the treatment of Alzheimer's disease cholinergic

potentiators such as the anticholinesterase drugs (e.g., physostigmine (eserine), and Tacrine
(tetrahydroaminocridine)); nootropics that affect neuron metabolism with litile effect elsewhere (e.g.,
Piracetam, Oxiracetam; and those drugs that affect brain vasculature such as 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
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PCT/ US00/ 31247, particularly
| - (2-am nopropyl)-3-nethyl -l Hindazol -6-o0l funarate
wW@eehsm82q133 chl or o- 6- PCT/US2004/028266
nmet hoxy-i ndazol -1-yl)-Il-nmethyl-ethylam ne or a m xture
t hereof. An exanple of a hypotensive lipid (the
carboxylic acid group on the -chain link of the basic
prostagl andin structure is replaced with
el ectrochem cally neutral substituents) is that in
anx101y01d‘s ihave Hehreeroployrdx Wnkiolysics, #high exgpnildstrangyilizare drevigss kifective than
neurole &_5%/ plggegrﬂv&lﬁg 1sq§1at%ﬁlobelqgﬁﬁgl1ndgfv R B AEDAas FHR4Rm channel

erre ot assi um ch ers ar e
antagongsts} &Mﬁﬂ‘@@t@%&oer@ﬂaﬁ%toéb%‘ilse Af & praviteend of femé% Kfor fpp panufacture of a

medlcarlgc%ﬁ g& E%&%a&%@@eb&@%sﬁa?ﬂﬂl%&hﬁ&iéter s are high

uct ance, cal Ccl um act, vate ol.as

channdie PBRAEBTSOL tipsayenion ﬂ’é%ﬁ%? 3 “ﬁtrlr’]fagl}l\}/‘fq} bneé rase drugs such as
physosti{gi’rﬁ*rw’(etieﬁné)hﬁd Tad’rﬁhe ﬂétﬁh&ﬂﬁﬁﬁnnba‘ndﬂt&m mootadpics saahcis Rirmgsal, e

Oxuace%a SWB 0};1 m%sl){ g’t'ijv%‘cc’: 101Iu c%&ry%bbl&}:%rs%ﬁ%heaq I\H%OMBIHP lof Bonoamine

r acel
oxidaseiBnwkibitpre sudhss Sdsgkﬂneapldhﬁ trdatmefog ﬁﬁAlﬁ@elmm disease; -Iike compounds of this

mventhgl Qﬁslo%e cbrﬁlblgnl:cpsﬁllﬁ? E)anjnﬁl h’bé?iogoxﬁ‘g @ﬁﬁy@om%m) NoRi QEuf K BBtoxin,

bI'ting net efflux and therefore
DendroloRinés m&@xellﬁﬁg@mfarwﬁl\ﬁ@%ﬂ?@@% ?’sBUPEﬁPtOﬁ’&% X REhfapbination
thereof B tRGKRY Sry@infiadl SBHe lébmf)&ihdd stemt inventdh hew fepht ossalbbgi eah

sfun I de I
Glybuna% éjé‘ﬂ?ézfd‘é?t ?g “tarf”ltae 52 %ﬁ‘a%@f’ e%i&n@%&agr onot es
bl ood Tk bevein@xthgesidtstie band repling thredlaimed wotioei Baphyf the
clalmed:cor%ggl,?n@ %ﬂ&gafsgém I:lghr?el 'aﬁw%)?{s{s%ﬂd erethﬂ%géfﬁ'll in iR ldescribed neurological

cu macul ar degener ati on.
disordefFHn which vehdqsmtbl%ﬂosnﬁlrrt@n gressll inn depelatized st t 2ehdfrp Sianianal

neurotrﬁ' fsmitRF Fotage. ITHe @bm %Jﬂlﬁdéﬁmaﬁﬁl%@pr@genﬁn@ﬂd)rpeﬁm&ﬂ}f ddbined with
he treatnent o

g e e S i e e LSS A s e
adminigidr€/o GhhafGnads, ﬁﬁw’dﬁh@ ﬁl@ﬁlﬁﬁt to\aehi@fefegfettive Phiaysivat ehames blockage.
bel | e\iﬁgp%?gn eglam%l Mvétf e coltm)r;)%r SR2 % Pogmulgtl wq?ﬂ)e ﬁ??%agfutically

optic 1"0C] | NCreasi ng re
acceptabledalop tQtiger nats\ngy dlqmm, yuséfolie thermyepa@ion whthe ponggeunds according to

the 1nve%?1 %)reoqr tl]ie%gp%mrcelﬁ@ﬂ%f # gtagﬁtshlfs WeYﬁth%ﬁl E\Iihd o%%egresent invention

S i nventi € rel atestoametho f
is a01d1¢ ﬁ@ltﬂé?l?s |Ph§mﬁ@€ﬁlil¢?élb’ a%ﬂ@ﬂta‘dbﬁarl‘é Héry© spisagenyregderm pharmaceutically

acceptaﬁfgln‘aﬁJt(;xYo ba'sé%ciﬁc@lﬁﬁﬁgrlﬁoréﬁﬁddm& 238 Oro@iit bsek) E3WE dﬁi(l)é? fﬁﬁm inorganic

nsi on _as we as providin rot ctive e

bases ingfuds ARG ATTERO PN GISO. COMAT o hulGmP b s By gensanic

salts, nfaﬁ)gahJSlfS ptﬁ:&;smfn @dﬁmm@umﬂ thd lilfeo Manticalatly piefertedh ere the ammonium,

calciu aic ¢ u{)gtassmm anHEo SRS t@t Sglgrdeﬁ@e% fFoEr?ﬂ'IaHﬁﬁEutﬁgﬂ}l J&@&)‘?‘able
" P?%%é es

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 caffeine, choline, N,N'-dibenzylethylenediamine, diethylamin, 2-diethylaminoethanol,
2-dimethylaminoethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethylpiperidine,
glucamine, glucosamine, histidine, hydrabamine, isopropylamine, lysine, methylglucamine, morpholine,
piperazine, piperidine, polyamine resins, procaine, purines, theobromine, triethylamine, trimethylamine
tripropylamine, tromethamine and the like. Preferred pharmaceutically acceptable salts are sodium and
potassium salts. However, to facilitate isolation of the salt during preparation, salts which are less

soluble in the chosen solvent may be preferred whether pharmaceutically acceptable or not.
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A nunber of marketed drugs function as potassium
channel antagoni sts. The npbst inportant of these
w0 pbzia2g he conmpounds d yburide, Qi pizide anBPCT/US2004/028266

Tol but am de. These potassi um channel antagonists are

useful as antidiabetic agents. The conpounds of this

i nvention may be conbined with one or nore of these

conmpounds to treat diabetes. This invention is also

concerned with the use of a conpound of forrmula I for

t he nmaWkendlbe congoodd of theguiésertimentidods bisive sdlts @Ay beplepaéd from
pharmagéuﬁpa%/%écegP 91%?131?—&0%59 a%ﬁ?qgﬁlkdh\%]hﬁrg%ﬁ% %edf] rSnfe agid? 881%0}1 étgi s include
acetic, beaganesulfanigrhepsaim sammhorsulienies cityi, ﬂf@hit?élﬁlf@ic ﬁmaup,aﬁhlcymc glutamic,

hydrob@ﬁ@h?di‘@:hldi’i’é' 1'§e°th1@ﬁ1@ 15&1@%1&@ oRl1ie Crhmﬂ@ﬁ@ﬁﬁih'&ﬁ@sﬁlﬁﬁ@ﬁ'}uac nitric,
i.n beri ot oxi n bdot oxi n

di ar
pamoie 3ot AP TR SR P BB O eSS TS i the ke
Particuldgtgpraferrad ara gitfidylGidromemic, Byelrochldéic nBiOGAbPHOXd, Bulfuric and tartaric
(b-BTX). The conmpounds of this invention may be
conbi ned wth one or nore of these conpounds to treat
ar r hy thherbeeparatity of therphemtabanticilly agdeptabesaicaieneitiedwtohe srddevther

n‘ 2

v BE8aBEE AP ROUA, O LIRSy eI LT bl st
J. Pharpgei.¢ W7 n‘géalt Prent of arrhythmias. Depression is

rel at advﬁz@hyaardsz@bm&@rslafe tRAY PRk Aalll %éce {8h1€ 8R&s that hydrolyze

e nts of depres n inclu rs.o
i e DTSR IHERREE BF Faist RBROGa ST g & @Fmgw@ﬁé@mmstermg, oz
Intraverionsip towetdst ianinmag treabmansidiuhdee tested rsalthaduently sMaindhingatié tektQnimal’s
body filRi0l ong the lifetime of neurotransmtters. Al zheiner's
Lgl sease is also characterized by a di mni shed
neur o apesiherain therterme gemposifiep eis i traled tosenofmphsuageroducecomprising
the speddX@IdRbré MRS 18AHEFRd MhouhBRSstweBat BB ro@fct ﬂn%lbﬁklﬂﬁrdﬁctly or

se cholinergic otentlators such _as
1nd1rect§nfrea I ?3@ p

PR ROPPIREOR OF the apegitisgueredients in thsrspeciiad; agmuWé
( es e r IW't&)l a camﬁou'ﬁa@édoft&ng(tb g ﬁh&ﬁb@ f&rﬁﬂﬁhﬁﬁs&érgd M€ a) human sub]ect the

oy a3\ PR 0L e LG Dt TSt A0S T Mol et vryin
accordntghosle aaqr, u@ght lyext andfréspartse bf the mdivaBelpagitnis & vallch thesewrity of the
patlents"E'ryfh bt of ergoloid nesylates anmd cal ci um channel
ocki ng drugs including N nodipine. Selegiline, a
monoadt ?@a’@)@‘g eheaec] Blocksss used ean batafieinistared is adkesaputizaly effective

amount dﬂﬁ@dﬁb&ﬁlyaﬁﬂcﬁtﬁl{eﬁﬁﬂlﬁ epivail %raﬁk%@rn{aﬁ? Cifaffe‘fa%a\ﬂz‘l%ﬁ WSS lefhod

n_sonme Al zheiner's patients um num
known t8ﬁg>ﬁ%¥‘%% l%ﬁlﬁﬁfts have been of interest to those who
bel i e@phthalmic pharmaceutical compositions are preferably adapted for topical

acids.

administration to the eye in the form of solutions, suspensions, ointments, 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. 1 ng to 5000 ug, preferably 1 ng to 500
ug, and especially 10 ng to 100 ug of the compound can be applied to the human eye.

The pharmaceutical preparation which contains the compound may be conveniently
admixed with a non-toxic pharmaceutical organic carrier, or with a non-toxic pharmaceutical inorganic
carrier. Typical of pharmaceutically acceptable carriers are, for example, water, mixtures of water and

water-miscible solvents such as lower alkanols or aralkanols, vegetable oils, polyalkylene glycols,
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Al zheinmer's disease is due to alum numtoxicity. Drugs
that affect behavior, including neuroleptics,
w@naanxdies yti cs have been enpl oyed. Anxi ol yti CBCT/Wik10041028266

are mld tranquilizers, are less effective than

neur ol eptics The present invention is related to novel

conpounds whi ch are useful as potassi um channe

antagoni sts. This invention also relates to the use of

a conmpound of forrmula | for the manufacture of a
petroleunelghisakintizn ethflorelltlhe, ethealatentarksikydetpyleosBiless, pdyidnylpyrrolidone,
1sopropﬁ|n%1§ﬂa{églﬁd 81%11&@?)3}1&:%9&%{11? glogd atcmp&blerb\éﬁf&s' qrﬁe Bﬁa\fmgc%utlcal

terase rugs such
preparafifiyBaysogaitaia np@rg@pq qvé)llagﬁabsfaéle?sl sHeh as emulslfymg, preserving, wetting

agents, 6&1%@ gtggﬁra%%&}}e?&@ fdts ¢bRAmpl6) q»atyemplbﬁes%lﬁiMOeswo 400 and 600,
acetl a (0]
casbowgsgt b GA AP bRt O@ERRe TR KesieRife Seh i dlbFhary

ammoniBIoAPbUIES, @hd:@aﬁ&cﬁlcl shlllnd kabtvo tcshaselcdid sisrilBagggopertive and which are

non—mpfrl,?%%}nlru%ea Igﬁl?to a méot‘lx Vi Soﬁ%éy@arg%&egegﬁm c%ﬁ(}&pﬁ{wﬁlé&gﬁol OJuffering

nven
ingredidnizenéhots esdimp bcma: ;dgldm oriates, gsRnaiswiers, andgihar genygatipnal

1ngred1fl?%r§95kpz{s g&bﬁ&nsﬂwnoﬁ%ﬁt ¢&thandi8QmR NS, @Qly&%@/leﬂ@i&ﬂlﬁﬁ

Bungarot oxi n (b-BTX). or a conbination t
monopalipigdate.fipcil pAiRFEsUICTIRate tBRoBREiTesf tupiod 1‘}°E\9%JHFP%¥F““
tetracetﬁ&h’ldf dﬁﬂtﬂ}ﬁ:%{ke b@d@lﬁfﬁﬁll@ exlityld sphfHajnhit Métdees dah bpused decarrier media for
tam ge..or
c

the presalilt&xﬂléxpﬁesm "H‘Pég ﬁoé?’%l} neg )PE?‘FBE%e lt)ur}f A ge flclet: oys‘gel[?u e}goéomc botnc acid
vehicled, isotohictsbdium Ichliorideivehivles nisatamc SOEamhbcméte vehicles|and thedike. The

pharmai?ei?llﬂpa? H{ég%u@nqn&%%ﬁsog élgf:ﬁre ?(Eﬂlgﬁ & hrn@ﬂﬁgﬁtgc@@fo%ﬁamd THY sharmaceutical

neur ol ogi cal disorders in
preparajigyi way 4130 Hedn the Sprppef|agolidingagi. ,ﬁogf:wnﬁ)keo%pqy ysg 2 splid water soluble

polymePRRRY @biic? 8¢ 1R BddBcahRn@ Cﬂhb §M9m8iﬂiébcm‘é| forieiue aiséramaybd 4n§ fwater
rel ease. The conp ounds uced in the

soluble g SR o B oy L B AT AU HE L R e BN
carbox by etialobd, Q@&Qkyﬁ%ﬁﬂy&&hﬂl&lo@}myﬁtmyﬁtmlbdluﬂm@,dl)rdwxypropyl

celluloﬁegrg@{%%lé{l Onsﬁﬁﬂ celtl]lfloseaccw atgsdsrlpc Mg é)o agrghé &gd@@%lh?llacrylates

I eve e
polyactglamitiag Inatbtabpﬂodlgm suEloas getadin, alginpdedi peciies, tr@gqganga kergyagehondrus, agar,

acacia; M%%ta?c%rﬁgﬁq%qg‘s Qfn és%a%ﬁ a%ethteVﬂyh*ox?rﬁetﬁﬂ%fa%‘éﬁi&s‘ ﬁﬁiréx?rpropyl starch,

e sal owever, :
as well |ah0th¢féyfﬁh€él|§ ﬁf"ré\‘falnﬁ?ﬁ SB‘Fh %SWQIYEEME]SP‘&Y}WI amﬂld%e Pﬁlévmyl methyl
ether, poJ¥BRERLRXidR! nefralie@ carbffopirTBGtid Gl loyllaagaspindlthigtures of said
salts. Wen the conpound of the present invention is
polymegci di ¢, suitabl e "pharmaceutical |y acceptable salts"
r ef er sSuitabls albjestsgorepasdaaniteation phihe fanmelatiorcel] theypresent invention

1nclude§)%1§16a93ts a}ltljalneang g{lllell 281)1(1{1 séltf)?lg@@aljlm& dﬂnfdlagmkﬁigﬁtg@{lﬁl&alp &rf3s cats and

ani ¢ pases. erive rom.i norganic
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, or phenylethanol;
buffering ingredients such as sodium chloride, sodium borate, sodium acetate, sodium citrate, or
gluconate buffers; and other conventional ingredients such as sorbitan monolaurate, triethanolamine,

polyoxyethylene sorbitan monopalmitylate, ethylenediamine tetraacetic acid, and the like.

-12-



bases i nclude al um num ammoni um cal cium copper,
ferric, ferrous, |ithium nmagnesium manganic salts,
woratvganaes, potassium sodium zinc and the | iRET/US2004/028266
Particularly preferred are the ammoni um cal ci um
magnesi um potassi um and sodium salts. Salts derived
from pharmaceutical ly acceptabl e organi c non-toxic
bases include salts of primary, secondary and tertiary
am nes, substituted am nes including naturall
OCcur Therghthalagd sdluiiondr suspansion moy b adminigtiersd 9 2y geqegsary to
...ion excha resins, : mamalian eve
maintain p GRS h B30 DR n 4P BB AR o the '
will be atiows tohgel caltivine dftlydi et hyl ami noet hanol
2-di nFcfr%i&%&@ﬁtaﬁ‘ﬁ@l%ltrati&lttﬂé‘lmkﬂﬂ}ﬂi\ﬂatioﬁi oRthie Redhtamingg take the
N- et hy rphol 1 ne, N-ethyl pi.peridi e ]gtl cam ne i+ dosace
form of gfilufionts SpH-(PENMRILS SPPPRAODS H&%&’PEH&?H%E‘{ f 8@?%@1\9‘1 L eseee
compriséasthétgpeuti@iI ¥ifghive abuneof thosqiRetdnenerpop@ngaiviggle thereof in the
i peridin 1gmol yam ne resins, procaine, purines,
CaseOfﬁpWB%BiaB?ﬁtﬁéér? riethyl amine, trinethylam ne _
tri promylolowing exampbaveivenhy wey efilustiaior is Remonstrative Of thg present
har maceuti cally acceptable salts are sodi um and
otassiumsalts. However, to facilitate isolation of
Definitiorisef tha tarmgl nsed igthp pxamplastareqs folloxist s which are | ess
SM - st Rlafribin the chosen sol vent may be preferred whether
pharmaceutically acceptable or not.Wen the conpound
DMSO plimepiyl 918€idft i nvention is basic, salts may be
TLC - thih@yar @brhatepmapbhpar maceuti cal |y acceptabl e non-toxic
cids, .incl udi i norgani ¢ and organi c acids. Such
SGC- i&ﬁaégl Pﬁoﬂaho eapggeti c, benzenesul fonic, benzoic,
PhMgBrapighpnsghebiombomidd tri ¢, et hanesul fonic, fumaric,
h=hr=9ﬂo onic, glutamc, hydrobrom c, hydrochloric,
i'sethionic, lactic, maleic, malic, nmandelic,
THF - taigsahbidm@B%a% f oni ¢, nucic, nitric, panoic, pantothenic,
DMF - BhRaRefmlatidesucci ni ¢, sulfuric, tartaric,
) p-toluenesul fonic acid and the like. Particularly
min - 1Y% erred are citric, hydrobromic, hydrochloric,
LC/MS halgeidehrophamgpiby/ingss spackbmetrs and tartaric acids. The
reparation . eutically acceptable salts
HPLC'SI@E@?%I Seda g uelagiﬁglﬁ%t@%e “fypi cal pharnmaceutj cal |
PyBOPadiveptiadblel -glakttys-{dmetbyl aming)phospherizm %@@HWP%&PI@t%t
- | maceutical Salts,” J. Pharm Set,
equw_ieéﬁe:qlélga%!t’lg. In vivo hydrol ysable esters are those
NBS —- NHupmnowedtdds 3¢ acceptabl e esters that hydrol yze in
AIBN 1 e _hewssubbgehniti. produce the parent conpound. Such

ester S1“h(e:3 %le?oeunhsdc%l%ﬁils 1;nlvgn iog)éanalge%ﬁe,s\;/ﬁ{ IO ficdf8n where appropriate, in

accordance with Schemes 1 through 5.

inventiog
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Intravenously to a test animal, the conpound under

test and subsequently exam ning the test aninmal's body
WO basaize12As used herein, the term "conpositi onPCT/ES2004/028266

i ntended to enconpass a product conprising the

specified ingredients in the specific anpbunts, as well

as any product which results, directly or indirectly,

from conbi nati on of the specific ingredients in the

speci fied amounts. Wen a conpound according to this

invention is adm ni st ergged i 0 @ human subject, the

daily dosage will normally be deternined by the

prescribing physician with the dosage generally

varyi®g according to the age, weig sex ang response

of rﬁg ind v?dual patient, as mellq@§3 :

t he pat S synptonsr~$pe7§?x?-K chanig blgockers

used can be &dm ni stered Az % her apeut i

ef fective anmount intravaneously, subcutanegusly,

topically, ftransdermal ly, parenterally or, ‘any ot her

met hod known to those skilled in the art. ht hal m ¢

pharmaceuti cal conpositions are preferablyi§ﬂ§§§%§Fgﬂn

topical adninistration to the eye in the|formor 22

sol utions, suspensions, ointnents, creand or as a

solid insert. Ophthalmc formulations of this _conpound

may contain fromf@¢01 ppmto 1% and eciallfmé.l ppm

to 1% &f° nt. Hi gher dosages“@@f 0 anpl e,

about 10% ¥ dosages—cambeenpl o Vi ded

the dose is fegtive in f%dﬁ%?ﬁ% i ntraoc

pressure, treatingQl aucoma, increasing bl @&d

velocity or oxygen tension. For a single dpse, from

between 0. 1 ng to 5000 ug, preferably 1 ng tgkgoo ug,

N\
N

and especially 10 ng to 100 ug of t 2 fonpoun an be
applied to the human eye. The pharnace
preparati on which contains the conmpound
conveniently adm xed with a non-toxic pharmaceautica
organic carrier, or with a non-toxic pharmcgdtital

i norganic carrier. Typical of pharnaceuticalrya
acceptable carriers are, for exanple, water, mxtures
of water and water-m scible solvents such as | ower

al kanol s or aral kanols, vegetable oils, polyalkylene
gl ycol s, petrol eum based jelly, ethyl cellul ose, ethyl
ol eate, carboxynethyl -cell ul ose, polyvinylpyrrolidone,

-14 -



10

I sopropyl nyristate and ot her conventionally enpl oyed
acceptable carriers. The pharmaceutical preparation
woreapsak@es cont ai n non-toxi ¢ auxiliary subst ancEST/BEs2oh4/028266
as enul sifying, preserving, wetting agents, bodying
agents and the like, as for exanple, polyethylene
gl ycol s 200, 300, 400 and 600, carbowaxes 1, 000,
1,500, 4,000, 6,000 and 10,000, antibacteri al
conmponents such as quat ernary anmoni um conpounds,
phenyl nercuric salts knowichemeRave cold sterilizing
properties and which are non-injurious in use,
thimerosal, nethyl and propyl parabgp, benzyl alcoho
phenyl et hanol, bufferingMg@or-o|eﬁts such asvesndis
bor at e, _sodi & at'ate@3BS gl uc i ffers, and @
conventP ‘hal iMgredi ents suchig i tan nDnoIa
olanﬂne ol eate, pol yoxyethyl ene sorbitan
popal Mty "F€*7T1Rﬁjﬁ*sod|un1 gccinare,
nDnothlog]ycé%éfxmﬁﬁ?osorbltol yl efeHChMpPR
tetracetT@ acid, and the like. fitionally, suita
opht h& m c vehi cl es can be gd as carrier ned
t he present purpose incl udi omw/ent i onal phosphdie
buffer vehicle systens, isotonic bor c acid vehlclesl

MeO,

i sotoni ¢ sodi um chl oride vehicl es, 8 88MgmiNEcAYS; tatOs

borat e vehicles d the like. The pharnaceutlca
preparati on may So be in the formof a mcroparticle
formul ati on. The*pharmaceuti cal preparation may al so
be in the forn1of a solid insert. For exanple, one
use a s Nsol ubl e polynmer as the carrier_ for
the nmedi ca Y pol yner used to form the Y&
may be any wa 50l ubl e non-toxic polyner, for
exanpl e, cell ul osg=deri vat
nmet hyl cel | ul og

i “cel T cul A ERPSRERUE 025 i og

(hydr oxyl ower §

hydr oxypr opyl/ cé€l | ul ose, hydrpiypr opyl net hyl

cel | ul ose; a.,ylates such as polyacrylic acid salt

et hyl acr yloaty es pegl yactyl am des; natural produc®s

as gel ati Iabglnates pectins, tragacanth, karaya,
chondr us, acaci a; the starch derivatives such as

starch acetate égdrox ymet hyl starch ethers, .

hydr oy peispes L and re%oanﬁglemgrpma@teévﬁ@g NB§hlfdt 4nd benzoyl peroxide.
Treatmeh€b tH@BﬂoHﬁﬁﬂrS&iﬁs’%leaﬁtlﬂQJtaﬁéMhlﬂ)é anddeGRIMYd th kﬂ’dﬁitfbﬁhisole. Conversion

rrolldone Vi n y et her, y] ene X .

ofthe nfigiih h Sn Epiaf AP BT E B PO ARt A %ﬂms g feaisa it sodium
nitrite agdiHC] @rydkldribe indnade big. Saihik paltipaes 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.
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Sui tabl e subjects for the adm nistration of the
formul ati on of the present invention include prinmtes,
worewsard2ot her animals, particularly man and PCT/US2004/028266
donesti cated ani mals such as cats and dogs. The
pharmaceuti cal preparation may contain non-toxic
auxi | iary substances such as antibacterial conponents
whi ch are non-injurious in use, for exanple,
t hi nerosal , benzal koni um chl ori de, nethyl and propyl
par aben, benzyl dodeci ni ufitliene® de, benzyl al cohol, or
phenyl et hanol ; buffering ingredients such as sodi um
chloride, sodium borate, sodium acetate, sodi um

citrate, or gluconate nyfrs‘,:j and ot her c%nventiN
Joney N O
ene sor i tan

i ngredi ept s 1§UEI<§T or b|
MBD| anMg éoxye F

NONOR: m,NyI t hyl enedi anis cetl C aci
the I pd;]tzhal m ¢ sof utyi on or suspen3| 0

adep On d s often as nekggssary to nmaintai
acce tﬁ %&b l evel in tGhe 2ye. It is conteaplat
t hat admnlstratlontot rrarrallan eye wi Il be affeut

onc ice daily. to it o ' tion
theﬁgovtln ;gr rmqf rﬁ\g ob t%% perfm’rtf\c/%cﬁtl on t Ake”t he
forrrg\(])‘f——go'rutlon ged s, oi ntmert s, suspensi ons or
sol i MVdthserts, forml & cgad so that a unit do O
conprises a therap
active conponent Nt he case
of a conbi nati on_therapy. The foll ow ng erpl €5 given
by way of illus [atie)n i s denonstr at icyetof, t he present
i nvention. Def{ni"tions of the terngoused in the
exanples are as follows: SM - StartinQHmaterial, DVSO
- dinethyl sulfoxide, TLC - thin |ayer chronmatography,
SGC - silica gel chromatography, PhMyBr -

phenyl magnesi unbr om de
Scheme 4

H
= — N
, Li / Cl
MeO N, N\ /
O
\©/\/<N 2) MnO, Cs2C03
Ho 3 HCI \

C

P=protection group
1

O
- 1) phosphoramidite A
1) peracetic acid 2) peracetic acid
2) TFAA 3) HCI
——eee e
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h = hr = hour, THF - tetrahydrofuran, DWMF -
di nethyl formam de, mn - mnute, LCM - liquid

W@ boosiedieyyr aphy/ mass spectronetry, HPLC - hi ghPCT/US2004/028266
performance |iquid chromatography, PyBOP -
Benzotri azol -1 -yl oxytris-(di net hyl
am no) phosphoni unhexaf | uor ophosphate, equiv = eq =
equi val ent, NBS - N Bronobsucci nam de and AIBN - 2,2
-azobi si sobutyronitrile. The conmpounds of this
i nvention can be made, with nodification where
appropriate, in accordancg .t Schenes 1 through
5.Schenme 1 MO 1. NH NH 20 O Et N 3. NBS, Bz O Boc
Boc MO MeO. 4. TMAN- O BOG MEOOSChenBI(}Z Boc MeO

p 1 /=N otes ~ N /ﬁ%
Meo?@:“l' Y o

9)

N —— e} —_—
¢ 2) MnO, = Cs,CO03
cHo 3) HCI "
P=protection group N
X 2
1 HO X

1) phosphoramidite
2) peracetic acid
3) HCI

—_—

X=H, F

Preparative Example 1

MeO NO
MeO NO, 2 MeO NO,
o —— I G
cl COOEt

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 mmloes) at 50 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 IN sodium carbonate. The homogenous solution was stirred at rt for two days.
TLC analysis indicated competion of reaction. The reaction mixture was acidified and extratced with
ethyl acetate (100 mL X 4). The combined organic phases was dried over sodium sulphate and

concentrated and residue was subjected to SGC to give the desired product.
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S Boc 5. OIB MO, 6. PCC/celite OIBS 8.
br ono- pi nacol one, K O MO MO .tetrazol e,
w@b@sppdies i mdite 10. MCPBA 11. HC | QSchenes RCENS2084/028266

nitroani sole is brom nated using NBS, Al BN and benzoyl
peroxi de. Treatnment of the brononitroanisole with
pot assi um cyani de yi el ded the cyanoni troani sol e.
Conversion of the nitro group to an amne is
acconpl i shed by hydrogenation. The amne is then

1H NMRr@261led A2t (hHsddi=tiini 1-61 ¢1&L &rd= $0Hz): 3, 2i(Bildld; hre 3 and 8.5 Hz); 4.17
infdazgl & NG Lhjgg reaction as soon as the

(H, S)’c?irbaiezton’lsﬁmtf;ggg[g&r]%gtajthgg by nitrosation of the aniline
noiety it is trapped intramolecularily by the acidic
benzyl cyanide. Taut oppdrzaeBammglt 2t he resul t ant
derivative gives the indazol e nucleus. Treatnent of
the nitrile with a Gi nrd foll owed by hydro Bis of H

Melde_resuNCant i mi no- melfs Gy AUl ex gives t N,
desi al kyl /a‘ry’r—km’one. meIHp D=, N
5 , 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
10  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 dissloved/suspended in 2N HCI (150 mL), cooled to 5 ©C 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
15 the formation of a new spot. The reaction mixture was extratced 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
20

=2

MeO

j\ ZT
pa
=
0]
O
\ rd
=

CN 0

v

Nitrile (1.5 g) obtained from Preparative Example 2 was dissolved in 20 mL of dry THF
and under argon 3 equiv. of PhAMgBr (1M in THF) was added at 5°C. The reaction mixture was stirred at
25  room temperature for 1h. The reaction was carefully quenched by addition of water and IN HCI (15

mL). The quenched reaction mixture was stirred at room temperature for 1hour then extracted with ethyl
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MOJ NNNV 2) MO/ ¢ s Q0

P=protection group -N 11 2\
w@bwsphaeam dite peracetic acid

NO54nnOHOH Schene 4 V

"'/ - OCHO
/ d L D
0 2) 3) HCI NakCTUS20M/028266

acetate (20 mL X3); combined organic phases were dried over sodium sulfate and concentrated to a solid

residue which was azeotroped with toluene three times. LCMS [M+H] = 253

Preparative Example 4
5
H H
O N, PMgCl O N
N g O/\(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 thoroughly under high vaccuum and

10 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 stired
for 0.5 hr at room temp. Carefully charged 1N HCI (240 ml) and stired for 1 h. Monitored reaction by
TLC. Extracted with EtOAc, rotovaped and produced desired product.
LCMS [M+H] =219

15

Preparative Example 5

EtOY OFt
N\

MeO
, N

CHO

Step A:

MeO
N

/<Z\ ZX

CHO

20  To a solution of dibromide (23.2g, by-product of Example 1, step-3) in acetic acid was added sodium
acetate (22.5g). The mixture was placed in oil bath and refluxed for a couple of hours until reaction
completed. The mixture was cooled to room temperature and then poured into ice/water to give desired
compound as an off-white solid. The solid was isolated by filtration and dried over nitrogen atmosphere.
'H NMR (CDCly) : § 10.23 (1H, s); 8.19 (1H, d); 7.02 (1H, dd); 6.96 (1H, d); 3.90 (3H, s).
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1) NMQO Li- // 2) MO Cs CO CHO > P=protection group

1 ) phosphoram dite ) peracetic acid 2) peracetic acid
wWQ00582A28) HCl Schene 5 N OTBS MeO Li- // X |PXI/B320M1Q28266

Cs CO CHO 3) HA P=protection group 1) phosphoramdite

2) peracetic acid 3) HCl X=H Preparative Exanple 1

MeO. MeO MeO.

Step B:

H
MeO N
N
CHO

5  To the intermediate from Step A was added triethyl orthoformate (40ml) and heated to 130°C for a
couple of hours. The resulting mixture was concentrated to dry to give title compound as a brown solid.
'H NMR (DMSO) : § 10.08 (1H, s); 7.98 (1H, d); 7.25 (1H, d); 7.02 (1H, dd); 6.81 (1H, s); 3.82 3H, s);
3.52 (4H, q); 1.11 (6H, t).

10 Example 1

O
O

di-tert--butyl 4-{[1-(3,3-dimethyl-2-oxobutyl)-6-methoxy-1-H-indazole-3-yl] carbonyl }benzylphosphate

Step 1

MeO F MeO

15

100 g of fluoro-acetophenone in 400 mL of ethylene glycol was stirred at room temperature with
hydrazine (0.624 mol, 20 g) for 4h after which the reaction mixture was heated to 150 C for 48h. TLC

20  analysis indicated complete reaction. Partitioned the reaction mixture into dichloromethane and brine.
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10

15

20

25

In a 500 L flask was charged 336 mmol es (13.44g; 60%
of NaH. Under argon 150 nL of DWMSO was added, foll owed
whoodioopes se addition of 32 nL of ethyl cyanoaP€r/Esm™04/028266
(2.2 equiv.; 352 mmoes) at 50 C. After all the
addition the reaction was warnmed upto room tenperature
over Ih. 30 g of starting nitro benzene derivative was
added (160 mmol es) as a powder. The reaction m xture
was heated in a closed systemat 900C for 8hours.
Dried opgenid phase ater sodiamn chigateruald e chpomred ta1p sdidy Rearyetallited frothy
urified over a silica-gel colum to
hmmndaﬁﬁ&g%QhMQ EQHESlred crystal line product which was
decarboxylated to give the benzyl nitrile as foll ows.
1H NMK*QCDCBF'?QT‘?HQ& apupf 6 SMp A, @?ﬁ{ %PQ‘S@ s di ssol ved
sodi um car bonat'e.” Thé honogenous
Ixﬂﬂsé%)th was stirred at rt for tmo days. TLC anal ysis
i ndi cated conpetion of reaction. The reaction m xture
was acidified and extratcestep2th ethyl acetate (100 nL
X 4). The conbi ned organi ¢ phases was dried over
sodi um sul phate and concentrated and resi due was
subj ected tp ?GC to g}l ve the desi red produ@PCH NVR
cDCL3: 7.72°(C 7. 6Wep 8.5 Hz):

7,25 (1 H dd, /gl 8‘5‘#&) 4.1 , %); 3.94
(3H, s). LCwvs [N% 2 193. Preparativ le 2 MO
MeO NH MeO N 1QOgof benzylnitrile derivative was

di ssolved in THF 20 L followed by dilution with 50 L

of o ERAkSIY S TRRYS A OOy ersethskihzdlnL-indazole-carboxylate

pressure tube, Pd-C (10@6m¢/ 10 nole %9 was added and

.the reac Xt ur rogenated at. 40 psi. After
78gof l?cp? olp é’diﬁa ot Wﬁx«%&? ﬁ%%ﬂﬁ%%h FOHY o E-eH B RRpGie v of
DMAP tvhecogted ltt|0-5v®$olrcma6 tyrEidw tabiditisreeE oD (MWasqust) QI’PMHL SEIEeCN. After

anal SpO ver51on
2 of B RO £ Rl Rl "B i85S4 P 1 woipes
betweent @At jahd brateedmd@vu@n@emtsulahaedmtd@va)owcﬁ dhamngtidus eds applied to a

| ddigyd j: | j [vative (52
s SR FEPPIOE Pt S BT BRALEG 1
cooled to 5 C followed by the addition of 5.4g of
1H NME edban3)ni7ta (i1 kiebsh;v.42Q 1ALd, 9f MBI 6.3 181, @RS KI(NM, G GEEs); 1.7
(9H, )vvas allowed to stir for h

LCMS [M+H] =263

Step 3
Boc Boc Boc
MeO N MeO N, MeO N
\ + \
\©/\’<N /" N
Br Br
Br
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with gradual warmng to roomtenperature. TLC anal ysis
i ndi cat ed conpl ete consunption of SM and the fornmation
W@B008/0mae8 spot. The reaction mi xture was extr apCBEUSA01/628266
ethyl acetate (100 nL X 4); organi c phase was
col l ected, dried and concentrated. The residue was
purified by SGC to give desired product. LCVS [ MWH] =
174 Preparative Exanple 3 MeO MeO Nitrile ( .5 @)
obt ai ned from Preparative Exanple 2 was dissolved in
100 g of (ndagolepvasglisgolvedrngnol mled €XC14 fjlowe® b addition offl. 1AM Bf NBS and 0.2
iv h N ) ct.Lon. m.xture was...
equiv of B IR lhidn MBS BIEH B0 it ol i RPN S Sl B i
from a g lampy) Repctionon e winfilisendi ovprorpag of S ted caanehtieBICResidiB! oil was
purifiedidwer a JHve: SUE 136 e ﬁﬂi@ BEnli @ Wwd¥lobtathc®. NEdShabéidns 9'eﬁfed 82580
derivatiy€mPerature for I'hour then extracted with et hy1 acetate
1(VEO mL X3); conbi ned organi c phases were dried over
sodi um sul fate and concentrated to a solid residue

o R OOQOEPLSPSE L TR RSB AR 10 0

(GH, s)olyt 4. 95 g of indazol e and azeoptroped water with 2
di-bronfi@¥: UENEMRIRDAYL). MBS = RSk IS (@i sl : :
- %;®Hjope]%? r o% o%\g%@wbg’?edp?h%jr’zgé%ybsﬁi?ﬁ ﬁﬁdldéﬁss (1H, 5);3.9
GH, $)\ Lt Cuit and perfornmed argon purges. Dissolved in 40 ni

dry THF and 92 ml dry ether under argon. Cooled to 5C
Stepa | N 1 Ce water bath. Charged 3 eq of isopropyl magnesi um
P2 Chl ori de ((6 M of a 2Msolution in THF) and stired

for 0.5 hr at roomtenp. Carefully chargedghl HO (240

m) and stiM ot _1nh. Monitor egepeac io(r@l' y TLC.

Extracted with \c, W ot avaged and desired

product. LCMS | 219 Preparative Bxagple 5 Et CX
H

Br o

3-(bromomethyl)-6-methoxy-t-butyl-3-formyl-6-methoxy-1-H-indazole 1-H-indazole-1-

carboxylate
5 g of bromide was dissolved in 10 mL of DMSO, cooled to 0 Cfollowed by addition of 2.5 equiv of
TMANO (trimethyl amine N-oxide). Reaction was stirred for 0.5h then a standard work-up and SG pad

filteration gave desired product quantitatively. LCMS [M+H] =277

IHNMR (CDCL3): 10.2 (1H,s); 8.1 (1H,d,J=7.5 Hz); 7.6 (1H, bs); 7.0 (1H, dd); 3.9 (3H, s); 1.7 (9H,
s);

-2



OEt MeO CHO Step A1 MeO CHO To a solution of dibromde
(23.2g, by-product of Exanple 1, step-3) in acetic
wW@ei0d/026138 added sodi um acetate (22.5g). The n RECTUS2008628266

placed in oil bath and refluxed for a couple of hours
until reaction conpleted. The m xture was cooled to
roomtenperature and then poured into ice/water to
gi ve desired conmpound as an off-white solid. The solid
was isolated by filtration and dried over nitrogen

Step 5 at nosphere. H NMR (CDCl ) : d 10.23 (IH, s); 8.19 (IH,
d; 7.02 (IH dd); 6.96 (IH d); 3.90 (3H, s).Step B
MeO CHO To the internmediate from Step A was added Boc
triethyl] orthoformate (40n§%¥and heated to 1328 g
coupl e pf hours. The resulblng m xture was
conce ted to dry to gi ve cjle conpound as a bre
solid NVR (PRBO) ¢ d.10.08 (IH_s); A8 (IH d);

>L25 (A, d); 02/(| ~6.81 (IH, s); 3.82 (
|-08.52 (4H q); 1.11 M), Exanple 1
dij-tert~butyl

4-{[1-(3, 3-di net hyl - 2-oxobﬂ y19 - 6- net hoxy- | - Hi ndg
- 3-yl ] carbonyl } benzyl phosphate MeO. MeO, 100 grgy’
fl uoro-acet ophenone in 400 nL of ethylene glycol was

Glasswirbd 618 (ﬂlaﬁ‘ita dﬁ&ﬂ[ﬁd{eﬁﬁ?{p\%@ﬁdﬂﬁ '?o Wdat H)dg %grfz?lzeh&%ol(&n@gt%e @é g, 10 mmol)

4 ter which the reaction
i the gl s\ oy 4868 GomopyINaR] (G, I ayRans. WAeh Bitnecder for 2 b, indazole

5  derivatico(iplged emtod)ds t 5 ail. THRaWES hdded e’ﬂhetrbz&tlgﬁﬁﬁ)&ﬂu@ ﬂ/amtiﬁeﬂ fa€rt for 2 hr. LC-
e. Dr.ied.organic

MS sholwga ﬁle% gﬁ no\;vz(l)srgl%}rﬁ e P%H%hee 1eagion 3}1}étaret116t038 g& slaglra%esdeNH4CI followed

Ium su
by addm@élQ;my cthat. | 'il“lzeeqjg#mcolnryer 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
10 purification. LCMS [M+H] = 499

zol e

Steps 6 and 7

o Poc
~ N
\ O
(I -
" pce/Celite
O CH,Cl,, t, 2hr
O
TBS”

15

To a solution of indazole (crude from step 5) in 20 mL dichloromethane was added 5 g celite and 4.3 g of
PCC (MW 215.56, ~2 eq). The reaction mixture was stirred at rt for 2 hr. LC-MS showed the reaction
20 was completed LCMS [M+H] = 497. The reaction mixture was filtered. The solvent was removed, the

-23-



10

15

hexane/ di chol onet hane gave i ndazole. H NVR (CDCL3):
7.5 (IH, d, 7.5 Hz); 6.8 (2H, m; 3.8 (3H s); 2.55
W@ 3d5/030128 CVS [ MFH] = 163 Step 2 Boc MeO. MeO. PCT/US2004/028266
6- met hoxy- 3-net hyl -1 -Ht ert-butyl -6-nmethoxy-3-nethyl-in
dazol e 1-indazol e-carboxyl ate 78g of indazole was
di ssolved in L of MeCN containing 1.1 equiv of
tri-ethyl amne, 0.2 equiv of DVAP was cooled to -5 C
followed by slow addition of Boc20 (1.1 equiv) in 200
residue wapdisdob@hin ¥ b M2, afid skied 20 mb 2NHECIr M&f stiringfor f hr 4t CMS and
e C
TLC anBlZﬁgfnli?gtre]e d&%}ﬁ%tg re\g@éolgt @g&gﬁ%ﬁ%gt&e%a xtra& d \)Nel{l]l E\S/\@gc (2%30 mL).
The SOl‘éﬂHF prpEowddthe vasise wreered fohaext st taetionasthapifhitied purdicatlon LCMS
M+H] shgst SGC and eluted with 15% Et OAc i n hexane.
Evaporati on gave product. H NWR (CDCL3): 7.6 (IH, bs);
7.42 (IH d, J =7.5 Hz); 6.85 (IH dd); 3.8 (3H, s);
Step8 2.5 (3H, s); 1.7 (9H, s) LCVs [M+tH = 263 Boc Boc Boc
MeO. MeO. 100 g of indazole was dissolved in 600 L of
CC14, followed by addition of 1.1 equiv of NBS/and 0.2
equi v of Bz2O. Reaction m x was vac-purged w t/i argon
and set to reflux for 5h in presence of |igbH\roma
sun | anp, Reactjon m xture was |Itered over a/pad of
SG and-c¢breént bt ed. Resid s—hb ecN.over a

short SGC. pure brom de S obtai xed
fractions dad di-bro @erA e nono= 1 de:
| HNVR (CDCL3): 7= (1 H, eione 6 (I H_baFoO 6. 95
(I'H dd); s): BE°CEbalNubel- 7 (K1 73)
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.
IHNMR (CDCL3) = 8.3 (3H, m); 7.5 (1H, d, J = 7.5 Hz); 7.05 (1H, dd); 7.6 (1H, bs); 5.4 (2H, 5); 4.8

(2H, bs); 3.9 (3H, s); 1.38 (9H, s)
LCMS [M+H] = 381
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di -bromde: H NWR (CDCL3): 8.05 (IH, dJ = 7.5 Hz);
7.6 (IH bs); 7.0 (IHdd); 6.85 (IH s); 3.9 (3H, s);
wa20050928 s); Step 4 Boc MO MO PCT/US2004/028266

3- (bromonet hyl ) - 6- met hoxy-t - butyl - 3-f or nyl - 6- met hoxy- |
-Hindazol e 1-Hindazol e-| carboxylate 5 g of brom de
was di ssolved in 10 nL of DMSO, cooled to O Cfoll owed
by addition of 2.5 equiv of TMANO (tri nethyl am ne
N-oxi de). Reaction was stirred for 0.5h then a

Steps Igapchtfhr d wor k-up and SG pad filteration gave desired
product quantitatively. LCMS [MtH = 277 H NMR
(CDCL3): 10.2 (IH, s); 81 (IH d, J =7.5 ;. 7.6
(IH bs); 7.0 (Ng _dd); 3.9 (3H s); 1.7 (9H/ s); Step
5 Boc THF TBS d @sswar re flame dried @nder high
vacuum To neatOFwado- benzylQ al §etsol deroyai vel (3.6 g,

10m’m|)|d1tefaskv\gE4$ﬂ<BWyadded| op,yll\/gCI (
1 g,

QrriCdty at rt o ,
4 mmol) in 15 nL THEpowas

hr . L_CI\/IS s_ho 2

et her. Thﬁ;e@slvgt@nbathl ayer jwas
separated, the aqueous |ayer was extrQeR% y et her
(40 ). The”conbi ned organi c | ayers Shed with
saturated K2C33 (2x30 nL), water (40 a d brine (20
m_) The sol vent was renoved, the residue was used for
step reaction w thout further purification. LCVS

ext
dl—t—but{flm,;{.ﬂ]l (3,34 gggatlgtl@wo@tﬁhg methoxy-1-H- indazol-3-yl]carbonyl }benzyl phosphate

To a solution of indazole-benzyl alcohol derivative (1.02g, 2.68 mmol) in 20 mL CHCI3 was added 15
mlL 0.45 M 1H-tetrazole in CH3CN, followed by addition of di-tert-butyl N,N-diethylphosphoramidite
(0.8 mL, d0.896, Mw 249.34, 2.87mmol, 1.1 eq). After stirred for 30 min., cooled the reaction mixture
to -40 oC, and a solution of MCPBA (85%, 2 g, Mw 172.57, 9.8 mmol) in 5 mL DCM was added. The
reaction mixture was warmed to rt and stirred for 10 min. 10 mL 10% NaHSO3 solution was added to
quench excess MCPBA. Stirred at rt for 15 min. The reaction mixture was worked up with ether and
water. The organic layer was separated and washed with water. The solvent was removed, the product (

residue) was used for next step reaction (Example 2) without further purification.

Bxample 2
O
A N
/ /
Dloxane
O:P_
°=P—0H
di-tert--butyl 4-{[1-(3,3- 4-{[1-(3,3-dimethyl-2-oxobutyl)-6-
dimethyl-2-oxobutyl)-6- methoxy-1-H-indazol-3-
methoxy-1-H-indazol-3- yllcarbonyijbenzyl dihydrogen
yllcarbonylibenzyl phosphate
phosphate

-25 .-



Boc Boc N PCC/Celite HCIMOH CH Cl , rt, 2hr HoO TBS
TBS To a solution of indazole (crude fromstep 5) in
wQ@osh2qeghl or omet hane was added 5 g celite anPCHUS2004/028266
of PCC (MW 215.56, 2 eq). The reaction m xture was
stirred at rt for 2 hr. LC-M5 showed the reaction was
conpleted LCMS [ MtH] = 497. The reaction m xture was
filtered. The solvent was renoved, theresidue was
di ssolved in 10 nL MeOH, and added 20 L 2N HO . After
To the @tderpradugt dbmined ith$te@10 ot ExafipB lamd adde@ HCTainyROAc (HCI passed through
j ' L et.e.reactli ti-on m xture was
Er0Ac bt £ 3 GATRAE SR AO LR 16, d BRE 18 o) W ErctiBea. e
residue pagpyydigd by reaerseptiaghlBPMa o Yiglé thefdesired sxmpming ps 2 whitst sobid product.
wi t hout further purification. LCMS [ MtH = 283 Br K CO
Acetsne 80 C seal Tube r To a solution of indazole
5 THNMRAGHIGDE §2p 2By §d=1-p S SIS 1 4. 167 Ho) Y (B, & &=t Hz); 7.0 (1H, dd);
6.9 (1Hﬂssgticﬁr5g2mas;l saﬁ@e?m % g%gfs); g%@@ﬁ{széang é. 5nL1 | : N
)pjnacol one . 06, . , 2.0 g, mol ) .
LCMS %yﬁaéé%ion m xture was stirred at 80 oCin a seal
tube for 2 hr. After filtered off salts, the sol vent

was renoved, the residue rified by HPFC to give
white solid product. H N 3) =83 (3H m; 7.5
(IH, d, J =7.5 Hz); 7.05 (IH, dd); 7.6 (IH bs); 5.4
(2H, s); 4.8 (2H, bs); 3.9 (3H, ~ 1.38 (9H, s)

_O 0O

10 OH
1-(3-{[6-(2-hydroxyethoxy)pyridin-3-yljcarbonyl-6-methoxy-1-H-indazol-1-yl)-3,3-dimethylbutan-2-one

Step A:

15  6-chloropyridin-3-yl)-6-methoxy-1-H-indazol-3-yl)-methanone

To a solution of 5-iodo-2-chloropyridine (2.56 g, 10.78 mmol) in THF (10 mL) was added iPrMgBr
dropwise at -78 °C. The reaction stirred for 1 h before Intermediate 1 (1.71 g, 6.10 mmol) was added as a
20  solution in THF (5 mL). After 2 h and the reaction was quenched with 1N NaOH and extracted with
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LCVMS [ MPH] = 381Steps 9, and 10 g CH . 1Htetrazole,
r 2. MCPBA/DCM i ce-water bath
walpeosobues/l - 4-{[ 1| - (3, 3-di net hyl - 2- oxobut yl ) - 6- PEL/082094/028266
-H indazol - 3-yl ] carbonyl } benzyl phosphate To a
solution of indazol e-benzyl al cohol derivative (1.02g,
2.68 ranpl) in 20 L CHC13 was added 15 L 0.45 M
| Htetrazole in CH3CN, followed by addition of
di -tert-butyl N, N-diethyl phosphoramdite (0.8 nL, d
EtOAc. TBO&ymbided B@nﬁ 4aye12 v@rawoshed With brawy) driedfoverMgiQu andponqeptrated in

vacuo. 'J:; O %}qtlém OP h%tg&f?%&%&n%%%fg%gseadﬁgd lgﬁ]i@ Qﬁgg %nﬁj @mmol) and
the reactﬁ)nnmxﬁfél\)d/mataﬁd dd0 °Trhisfterd h thteiroastion wem@m ﬁkmwaougb a celite

and stirred % Iﬁjﬁq@ Cl
pad, and\ﬁglécegta%e&cfn‘acuoufgﬁ{:ﬁ&&xﬂ% dhet %%P‘%kdl’%{t)%lr red a%ri ?% ﬁ%%@ﬂ Ch
was adde chopvme "ﬂhematmqmrstlrrpd( atLBcTeurWé@L@/@na«lﬁéls ingicaipd gomplatien- %eacﬁon
t
mixture Wag %’Pled%gc al81(i’vlee r??h Cl?lta\prf%\%aéscf %H&Fweg Slgriog ct(&? r egi i \é!uéédﬁ) GH9).
7.013 (1¥08), WOEXX1H0$), XN (15! ®p8.6adH: dn9-fExEhipble 2) wi t hout
Step B: further purification. Exanple 2 di-tert -butyl
PB4 {[1-(3,3- 4-{[1-(3,3-di methyl - 2- oxobut yl ) - 6-
di met hyl - 2- oxobut yl ) - 6- et hoxy- 1- H i ndazol - 3-
nmet hoxy- 1- H i ndazol - 3- yl]car | } benzyl di hydrogen
yl ] carbonyl } benzyl phosphat e osphat eTo the crude
product obtained in Step 10 Exanpl e 1 was added HCL
in EtOAc (HO passed thpoug QAc at 0 Cfor 5 mn)
and stirred at room tehpe rewyfor 4 hours. The
sol vent was renoved. The 7

Cl

1-{3-[6-chloropyridin-3-yl)carbonyl]-6-methoxy-1-H-indazol-1-y1)-3 ,3-dimethylbutan-2-one

To a solution of the intermediate from Step A (1.00 g, 3.48 mmol) and Cs,CO; (3.396 g, 10.45 mmol) in
DMTF (14 mL) was added 1-chloropinacolone (0.681 mL, 5.22 mmol). After 40 min the reaction was
complete and quenched with H,O. The reaction mixture was extracted with EtOAc and the combined
organic layers were washed with H,O0, brine, dried over MgSO,, and concentrated in vacuo to yield the
desired product. 'H NMR (CD;0D) 8 : 1.344 (9H, s), 3.888 (3H, s), 6.947 (1H, s), 7.043 (1H, d), 7.625
(1H, d), 8.221 (1H, d), 8.624 (1H, d), 9.257 (1H, d).
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resi due was purified by reverse phase HPLC to yield
the desired conpound as a white solid product. H NWR
w@ go3eH28 8. 25 (2H, d, J=7.5 Hz); 8.18 (I H, d,POHUSH04/028266
Hz); 7.6 (2H, d, J=7.5 Hz); 7.0 (IH, dd); 6.9 (IH
bs); 5.65 (2H, s); 5.1 (2H, bs); 3.9 (3H, s); 1.35
(9H, s); LCMs [M+tH = 460 Exanple 3 OH
| - (3-{[6-(2-hydroxyet hoxy) pyri di n-3-yl]carbonyl -6-meth
oxy- | -Hindazol -1-yl)-3,3-di net hyl but an-2-one Step A
Step C:6- chl or opyri di n- 3-yl ) - 6- net hoxy- 1| - Hi ndazol - 3-yl ) - met h
anone To a solution of 5-iodo-2-chloropyridine (2.56
g, 10.78 mmol) in THF (10 L) was\, added JPr MyBr
dropwi se at -78 C. The reaction spgred for 1 h before
Internediate 1 (1.71 g, 6.10 was added as a
solution in THF (5 nL}@ / N2 h%and the reaction was
guenched with N NaOH and ot ed wit hEt OAc. The
conbi ned organi c | ayers W ashed with brine, dried
over and concentrated in vacug=do a solution of the
crude product in toluene (50 VL) was added MO (2.173
g 25.0 nmol) and the react) o m xture was heated to
130 C. After h the reactigon Was conplete, filtered
through a celite pad, and)concentrated in vacuo. The
crude product was dissolged in THF (10 nL) and 4 niL of
N HO was added dropwi sepgyThe reaction stirred at RT
until TLC anal ysis indicated conpletion. The reaction
1-{3- [6f{i%cydxpzeyeﬁrasy)pyjmileaybm@@yﬁcﬁdnett}lmyadﬁmdiam&inl)pﬂ 1-ainethyitsitan-2-one

40.6 1n§gi|d3§‘frkrg)g) W‘% ggp??él)én fgﬁlﬁngraf gs?ishﬁ wggﬁevﬁs%@g dried
under n{tfogen. ﬁthyl&e@'ly cpk (1inlj @af adderhtio direatyy NaHiand Be ydhcmnmnydl for 20 min at
60 °C. TEnt:He @%Mm{ ?};ﬁiﬁé‘%za%ed th¢/ mte‘?rne étgrﬁg %Lg a?g n’%ng 25T§) Igmﬁlé as a

solution o elntermedlate rom
solutioridHF @ 4dnlgs Torepgio gentipuedio. sﬂsomh) ati G DMUp@xidonmenon the THF

was ren’ﬂ@@d fi‘zqu% é‘lllﬂ'&'ll ﬁfmbﬁ%C&ASH%I%Q? Jonﬂg‘ ’drl?d &%r Mgg% &nd

ter 40 mn reaction was co l'et € and que
Concen%tﬁtdﬁn Mpamp. Th@crnféearemh@nvampmfmden a@ﬁtqimmé\dﬂlfl-h

1.376 (95, $)8.880 b1, BE 4 @O &Y, 4.608 (2H, m), 5.429 (2H, 5), 6.543 (1H, 5), 6.223 (1H, d),
7.054 (1H, d), 8.336 (1H, d), 8.541 (1H, d), 9.310 (1H, s).

Example 4




organi c | ayers were washed with H O, brine, dried over
MySO , and concentrated in vacuo to yield the desired
w@emdoadi2s H NVR (CD OD) d : 1.344 (9H, s), 3. 8B8r/{1S1dp4/028266
s), 6.947 (IH, s), 7.043 (IH, d), 7.625 (IH d), 8.221
(IH, d), 8.624 (IH d), 9.257 (IH, d).Step C OH
| -{3-[6-(2-hydroxyet hoxy)pyridin-3-yl)carbonyl]-6-neth
oxy-1-Hindazol -|-yl)-3, 3-di met hyl but an-2-one 40.6 ¢
(1.036 innol) of NaH (60% di spersion in mneral oil)
2-[(5-{ e 3 ansdtled-2 xoluit y1H6-ina ey el -Aiadli3ed) canbehey } pytidineget)oxylethyl di-
gl ycol (InmL) was added to the dry NaH and the
hydm‘c”el'rr:I géégtp?{l}g stirred for 20 mn at 60 C. To the reaction
m xture was added the internediate from Step B (100
R D - [ j F i) ..
o sofon iRl B B> SO.C Rilidle hosgme B o mo) vas
5  added teirspgle Et3%ml, G368 nfikift, MY EhsoNe dnd di-seetduty] didiblyipheghaviunidite
(0.129nfEL, £A65 mARBRERTWiALD, 45 FPtth}éa!cH& will dofiflePVh MR acif Wo72 mL,
concentrated in vacuo. The crude residue Wwas puritred
0.582 mpjod) veris|aflded ag@ FC.cRreopratiogmixphy waslq@igied 9h sathrated s@B@m bisulfite,
diuted ¥ty plsSd Vi s poghup RSl g e iy P licd over
MgSOu,apgievagprated tedryngss 4 vagio. The gide fepidue w)s chipeatqeiraphed on Si0,. A
10 solution? ‘tﬁeg)lﬁbip[hlit'e eterdn BOTRL vbéél codle @t Hh §%Tﬁbh%?§ YV'aL Bl'fl%bielaqﬁ}o the
. zol - 3-yl) carbon |’}pyrl'dl ne- 2-yl ) ox j9et hyl di hydrogen
mixture yplsaERtan quge%o hstsplishpregipitarawaspobeisding rastybiaBized from
EtOAc/é@iPYigldIne laEProfuct. 160 ng, 0.388 mml) in CHA (5 nl)
. was added tetrazole (1.29 m, 0.582 mmol, 0.45 M CH
H NMRAGD:%H 84 1-339PH 53487 @3 tshyh 358 63p ok 4320 Hemy, 3,600 GHL 5), 6.929
1H, 5), 9.046 b erap)! 3y, sA ) 3B, 24| S
( )con'plélet e g%og@ggfgggﬁ%?g}%%%(dg%% d?r%?ﬁg.(%g’fwmml) was
15 added at 0 C. The reaction m xture was quenched wth
saturated sodi um bi sul fi teamflklsuted with Et OAc, washed
wi th saturated sodi um bi carbonate, H O and saturated
NaCl, dried over MgSO , and evapqrated to dryness in
vacuo. The crude residue was chr ot ographed on Si O .
A sol ution of the phosphate e in Et OAc was cool ed
to 0 C and 99 % HC s was _hubbl@d into the m xture
until saturation occurre h}a‘NsoI id precipitate was
coll ected and recrystall ~{rom

1-(3-{[6-(hydroxymethyl)pyridin-3-yl)carbonyl }-6-methoxy-1H-indazol-1-y1)-3,3-dimethylbutan-2-one
20 Step A:




10

15

20

Et OAc/ ether to yield the final product. H NVR (CD QD)
d: 1.350 (9H, s), 3.887 (3H, s), 4.353 (2H, m, 4.652
W@ 20d5/0m128 5. 696 (2H, s), 6.929 (IH, s), 7.024 PCHUSIH)4/028266

7.072 (IH, d), 8.199 (IH d), 8.638 (IH d), 9.217
(IH s). Exanple 5
1- (3-{[ 6- (hydroxynet hyl ) pyridi n-3-yl ) car bonyl
}-6-net hoxy- | Hindazol - -yl)-3, 3-di met hyl but an- 2- one
Step

(6-methdxy(- G- el Bysd Jokind i zidin-Bylythgtkanort hyl pyri di n- 3-yl ) neth
anone To a solution of 5-brono-2-nethyl pyridine (736
ng, 4.31 nmol) in THF (15 nL) was added /zBulLi

To a soldtiopuliSstgond-2 3b@hylpyridine SBB6nMGHH. 31 2onkol Nn TRHFN@ X aill@ 8/ps alded nBuLi

R I e FL
Intermegiafe 1 (THE g_sléﬁ tnima}) vam bdsled ad a sohion onBIREUmBY. téhe s@ringamtkrial was
consum&chﬂﬁ:? & ‘ﬁ%&& %f%ﬁﬁon%nggﬂﬁglgged%&lhﬂl}l%%n@ n;gtra%égl Qvatﬁ%?gdAc The

organi ¢ layers were
combineg qrganksr layees wete iwashed with bl dried everMe80c end camtanttaied in vacuo. A

solution (ﬁ@ﬁé%rud% cﬁiu%‘tﬂl Q%ue?% (238?12;)%219 g@dﬁ §) 414{]% %%ﬁ(ﬁ) a(n%Qhe reaction

mixture W@ab@atqﬂﬁo rln’é&%qj résitendB thqe@mcmn Ve cm@@le@, flwrecbnhrdugln heelite pad, and
concentfa%% L&o We &Qﬁgﬂr&fu@t we{s'dhsgﬁ(le%qn friQYg Ho u%qlN' 1€ WA%dded

concentrated i n vacuo. he crude pr L
drOPWISau é@%q Apergactin migturg pgs epofed t@@ *Qndcthe yodid pmgm@ate@m@muested HNMR

(DMSO)NSt %5@ (fﬂf%?%' BB (31 %, 1060 1R a 9"0'8%%/& ?D@S@)@P ¢! §,8900 (11, ),

solid precipitate was co ted
8.430 (131, d58.228HH.s), 3.832 (3H, s), 7.000 (IH d), 7.089
StepB:(I'H s), 7.451 (IH d), 8.100 (IH d), 8.430 (IH d),
9.220 (IH, s). Step B: /
| - {6- et hoxy- 3-[ 6-net hyl pyri di n-
zol -1 -yl) -3, 3-di net hyl but an- 2- one
made as described in Step B of
d: 1.38 (9H, s), 6
(2H, s), 6.56 (IH, sfjb
8.34 (IH d), 8.45 (IH,

-yl)carbonyl]-1 Hinda
hi s conmpound was
anmple 3. HNWR (CDO )
85 (3H, s), 5.22
(Iﬁﬁ d, 7.32 (IH, d),
3750 (IH, s).Step C

1-{6-methoxy-3-[6-methylpyridin-3-yl)carbonyl]-1H-indazol-1-yl)-3,3-dimethylbutan-2-one
This compound was made as described in Step B of Example 3.

'HNMR (CDCl;) § : 1.38 (9H, s), 2.65 (3H, s), 3.85 (3H, s), 5.22 (2H, 5), 6.56 (1H, 5), 7.05 (1H, d), 7.32
(1H, d), 8.34 (1H, d), 8.45 (1H, d), 9.50 (1H, s).
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| - (3-{[6-(hydroxymnet hyl ) pyridm 3-yl)carbonyl]-|Hindaz
ol -1-yl)-3 3-di nethyl butan-2-one To a stirring
waetaneaes of the internediate from Step B (74 pgr/us2080@8266
nmmol) in CH A was added MCPBA (67 ng, 0.303 mmol) at
0O C. TLC indicated the reaction was conplete after 1.5
h and the reaction m xture was concentrated in vacuo.
The crude residue was dissolved in Et OAc and washed
with saturated sodiumbisulfite, HQ brine, dried
over MgSO , and concentr atSegh G:n vacuo. Purified via
silica gel chromatography. The N-oxi de was di ssol ved
in CHd and TFAA was added dropwise at 0 C. After 2h
the reaction was concentrated in \vacuo and purified
via silica gel chromatography. (cbd ) d :1.373
(9H, s), 3.898 (3H, )o 4-88%“(2 s), 5.428 (2H, s)
6.564 (IH, s), 7.066 .429 (IH, d), 8.352
(IH d), 8.581 (IH, d) IH s). Exanple 6
(5-{[I-3, 3-di net hyl - 2- oxobut y\) - 6- met hoxy-| Hi ndazol -3
-yl ] carbonyl } pyridi ne-2-yl h§ﬁ di hydr ogen
phosphat eThi s conpound wa§ ppepared as described in
Exanpl e 4 and the product s recrystallized from
Et OAc and hexane. H NVR (\CD OD)d : 1.340 (9H, s),
3.884 (3H, s), 5.235 (2H, CHD 5.687 (2H, s), 6.937

1-(3-{ [68(k);|39x})ﬁeﬁ7yl)g)?nd1%!§ ?}g%ﬁd%qnﬂ? da%g]awé 3711meti!i3(1)1bxgtl |:|2 or(ljg

[-(3-{[6-(I,I-difluoro-2- hydroxyethyl)pyrldln 3-yl]car

roa s R Y TRl LR O b g bt oty

MCPBA2(6@yHg1, dBoEmoel)iaco i 'I:LC ﬁdlbﬂitecmhe raact-lcdi \f/dsuomp}ete afiblysd h and the

react10n§m tu§av&as CO 4c%htr:$ede %vcrzcztﬁt %%fc ¢tude rﬁe (aﬁ:l yas %?8?}66';.’4% E%miwashed with
saturated pod@tonbisdfitewds0, beide drisbalietiMigSO,, and concentrated in vacuo. Purified via silica
gel chromatography. The N-oxide was dissolved in CH,Cl, and TFAA was added dropwise at 0 °C.

After 2h the reaction was concentrated in vacuo and purified via silica gel chromatography.
'H NMR (CDCls) & :1.373 (9H, s), 3.898 (3H, s), 4.882 (2H, s), 5.428 (2H, s), 6.564 (1H, s), 7.066 (1H,
d), 7.429 (1H, d), 8.352 (1H, d), 8.581 (1H, d), 9.541 (1H, s).

Example 6

(5-{[1-3,3-dimethyl-2-oxobutyl)-6-methoxy-1H-indazol-3-yl]carbonyl } pyridine-2-yl)methyl dihydrogen
phosphate
-31-
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bor ohydride (2.3g) portion-wise at O C. After stirring
at O Cfor 1 hour, the m xture was poured into water
wapasexdiesacted with ethyl acetate. The organi cCPCHYS2004/028266
was washed with N NaOH , brine, dried (MgSO ), and
concentrated under reduced pressure to afford crude
al cohol. The crude al cohol in nethylene chloride was
added i m dazole (4.1g) and TBS-Cd (8.3g) at 0 C. The
m xture was stirred for 1 hour. The reaction was
This coppormé dvas pteparfd ds ddsdriBd @Bxn@aple ddndvibi pratatiwds esteystallized from EtOAc
andhexg;lﬂal oride. The organic |ayer was washed with brine,
ed (MJSO ) and evaporated. The residue was purified
'HNMBYCBAM)Ga [@i0 OHOHIS. seat(b) sprie23s kiiard) )8 7 @Hg) MR937 (1H, s), 7.036

C |l . HNMR (CDC ) : d
(1H, d)%e%(f’?ﬁg%%@ﬂﬁ m(?%n‘{) 96/'573%5(% PH, d): 4. 20 (2H,
t); 0.82 (9H, s); O 02 ( Step B: The desired
conmpound was prepared by amﬁlp cedure simlar to the
one described for Exanple 3, Step A HNWR (DMSO : d
9.35 (IH d); 8.65 (IH dd); 8.14 (IH, d); 7.88 (IH,
d; 7.10 (IH, d); 7.03 (IH dd); 5 (2H, t); 3.85
(3H, s). LCGMs (MH)=334.2. St .~ The desired
conmpound was prepared/d@ re simlar to the
one descri bed for Exanpl ep B. This conpound was
purified by silica gel ( s/ ethyl acetate=l/Il)
and crystalized from hexanes/ yl acetate. HNMWR
(CHA ) : d 9.53 (IH, d); 1 H dd); 8.35 (IH d);
7.88 (IH d); 7.08 (IH di); .57 (IH d); 5.44 (2H,
S); 4.32 (2H, t); 3.91 £3H~Ns); 1.38 (9H, s). LC- M5
(I\/H—|) =432. 3. Exanpl e 8
2-(54[1-(3, 3-di net hyl - 2F ox butyl ) - 6- net hoxy- | H i ndazol
-3yl ] carbonyl } pyri di ne- 2- y?% -2, 2-di f | our oet hyl
di - hydrogen phosphate This conpound was prepared as
1-(3- {[Gdéécshﬂm%hmdrﬁmﬁ}ﬂ)eyrﬁm TyHcadibanal }-Gemettiorgt 1-indszop Lhy ) 3i3e d
dimethyWuin[22Y@r S€ phase |iquid chromatography (20-90%
acetonitrile in HO.

Step A:
Br
=
F. N
F
OTBS

To a solution of 2-pyridineacetic acid, 5-bromo-a,a-difluoro-, ethyl ester (13.4g; prepared according to
“Ero, H.; Haneko, Y.; Sakamoto, T. Chem Pharm. Bull. 2000,48, 982.”) in ethanol was added sodium
borohydride (2.3g) portion-wise at 0 °C. 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,,, brine, dried
(MgS0y,), and concentrated under reduced pressure to afford crude alcohol. The crude alcohol in
methylene chloride was added imidazole (4.1g) and TBS-Cl (8.3g) 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 (MgSO,) and evaporated. The residue was purified by silica gel (100%
methylene chloride) to give desired compound as a colorless oil.
'HNMR (CDCls) : § 8.75 (1H, d); 7.95 (1H, dd); 7.57 (1H, d); 4.20 (2H, t); 0.82 (9H, s); 0.02 (6H, s).
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HNW (CDOD) d: 1.341 (9H, s), 3.888 (3H, s), 4.586
(2H, m, 5.704 (2H, s), 6.938 (IH, s), 7.046 (IH d),
wQ@289/2q1kH, d), 8.215 (IH d), 8.727 (IH, d), BCEBS2004/028266
(IH s). Exanple 9
2-(5-{[7-brono-1-(3, 3-di net hyl - 2- oxobut yl ) - 6- net hoxy- |
H i ndazol - 3-yl ] car bonyl } puyri di n-2-yl)-2, 2-
di fl uoroet hyl di-hydrogen phosphateStep A: To the
internediate from Exanple 7, Step C in chloroform was
Step B:added bromne at 0 C slowy. The reaction was stirred
at 0O Cfor 5 mn and poured into sodiumbisulfite
solution. The m xture was extracted with nethyl ene
chlori de. The organic Tay¥ \dried over MySO and
concentrated. The residue~was~yurified by
crystallization (hexanes/ ethyl\acetate). H NVR ( CHC
) : d 9.51 (IH d); 8.69 (Iph=d O 8.45 (IH d); 7.88
(IH d); 7.14 (1 H, d); 5.9 , s); 4.31 (2H, t);
4.04 (3H, s); 1.38 (9H, §). -M5S (MrH) =512.1. Step B
The desired conpound was pkepared by a procedure
simlar to the one described for Exanple 4. This
conpound was crystalized fr®h ethyl acetate. | HNVR
(CD30D) : d 9.44 (IH, d); 8.74 (IH dd); 8.39 (IH, d);
The desited@nfpbid wbjs;prepaieB b alpdcedhye sifiildr o (hkkdne dbs¢rited B& Hxainple 3, Step A.

- meigz¥§?g]6é ?é's"(uzt@d) foLdul B 8. 8 1mlayd? 88 B 057108 B! Fos am,

dd); 4.0p (24 6% §-82 BBH. ¥pyri di ne- 3-yl ] car bonyl } - 6- met hoxy- | Hi nda

LC-MS 2atndssa 3, 3- di met hyl but an-2-one Step A1 OTBS To a
solution of 2,5-dibronoryridine (2.4g) in toluene was
added tributylallyltin (3.4 m) and

Step C: di chl or obi s(tri phenyl phosphi ne) pal | adi um (0. 7g) under
nitrogen atnosphere. The m xture was refluxed for a

coupl e of hours and concentrat ed \upder reduced
pressure. The residue was re-dis ed in "wet

The desired compound was prepared by a procedure similar to the one described for Example 3, Step B.
This compound was purified by silica gel (hexanes/ ethyl acetate=1/1) and crystalized from hexanes/
ethyl acetate.

'HNMR (CHCL) : § 9.53 (1H, d); 8.71 (1H, dd); 8.35 (1H, d); 7.88 (1H, d); 7.08 (1H, dd); 6.57 (1H, d);
5.44 (2H, s); 4.32 (2H, t); 3.91 (3H, s); 1.38 (94, s).

LC-MS (M+H)=432.3.
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ether" and added DBU (3m) slowy to give a cloudy
solution. The m xture was filtered over a pad of
wa@epiosozigel and concentrated. The resi due was PUBES100£028266
in met hyl ene chl oride/ methanol =I /I solution and cool ed
to - 78 C To this solution was bubbled though ozone
until the reaction m xture becane a blue color. The
reaction was warned to 0 C and added sodi um
bor ohydri de (0.5g) portion-w se. After stirring at 0 C
for 1 hour, the m xture wAsangpdug ed i nto water and
extracted with ethyl acetate. The organic | ayer was
washed with N NaCH , brine, dried (MySO ), and
concentrated under reduced pressute to afford crude
al cohol . The al cohol was purif}ggéﬁ& silica ge
(met hyl ene chl ori de/ ethyl ace =l/1) to give
desired al cohol. To a-SoluneoN of Cal cohol in nmet hyl ene
chl ori de was added i m dagol g 00 4g) and TBS-Cd (0. 89)
at 0 C. The mxture was stTrred for 1 hour. The

met hyl ene chl oride. The organic | ayer was washed with
brine, dried (MySO ) and -V.:orated The residue was
purified by silica gel |
gi ve desired conpound. CDA ) : d 8.61 (IH d);
7.73 (IH, dd); 7.14 (IH, dp. 297 (2H, t); 2.96 (2H,
t); 0.86 (9H s); 0.02 (6H,_ By Step B: The desired
conmpound was prepared by a ocedure simlar to the
i Th|
2-(5- {[9(363 %ﬁ%glg’i\,\gggogg DG egljﬂ‘gi 1}lI5 ﬁd?g?gﬁ]cﬂgoﬁgggpﬁrnd?ie W ,2-diflouroethyl
5 dl-hydra&eémh@sehﬂw 3). H NMWR (CHCI ; .53 (IH, d); 8.54
(I'H dd); 8. 35 (IH d); 7 37 (IH d); 7.07 (IH dd);
6.56 (IH d); 5.45 %@ 4.11 (2H, t); 3.90 (3H,
This coglpoung \A@gp}(egzpqed ps)descyi (31n(E;;an]g)4 Th@ﬁmp(qdmmmsgﬁuﬂad via reverse
phase 11&&46%%&:%&%%@96% Doshindfs { QT}P@ pel The activity of the
) conpounds can al so be quantifi'ed by the foll ow ng
HNMR §Gla0D) el .34 AH] )i ?c&&& (BH, 0f4. 5&6?@154 h)of.800(2H;, kie6.BB(1HKs), 7.046

10 (15, )SNRAMEH, 4SS D384, 818 5PR18Rh! d 4 @fr o).

Example 9

O\p L
AN
HO OH

2-(5-{[7-bromo-1-(3,3-dimethyl-2-oxobutyl)-6-methoxy-1H-indazol-3-yl]carbonyl } puyridin-2-y1)-2,2-
15  difluoroethyl di-hydrogen phosphate
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expressed Maxi-K channels to set cellular resting
potential after transfection of both al pha and bet al
w@aiwan2digs of t he channel in HEK-293 cells and BET/882004/028266
bei ng i ncubated wi th potassi um channel bl ockers that
selectively elimnate the endogenous potassi um
conduct ances of HEK-293 cells. In the absence of naxi-
K channel inhibitors, the transfected HEK-293 cells
di spl ay a hyperpol ari zed nenbrane potential, negative
Step Aj nside, close to E (-80 nV) which is a consequence of
the activity of the maxi-K channel. Bl ockade of the
Maxi - K channel by incubation with maxi-K channel
bl ockers will cause cell depolarikation. Changes in
menbr ane potential can belget:;g%éﬁé Wi th
vol tage-sensitive fluopesclence/ r nance energy
transfer (FRET) dye partg thall us€ two conmponents, a
donor coumarin (CC DVPE) gn acceptor oxanol (D SB
C (3)).Oxanol is a lipophilic \anion and distributes
across the nmenbrane according /T nmenbrane potenti al .
Under normal conditions, “en the inside of the cel
IS negative with respec% 4 e outside, oxanol is
accunul ated at the oute eafl et of the nmenbrane and
excitation of coumarin Wl cause FRET to occur
Conditions that |ead to negbrane depol arization will
cause the oxanol to redistribute to the inside of the

To the §firhmedi@B Gom3aMpRINSEH teRN & orofoln Fafl 8fde8 BRBihd bt ORE lowly. The
. Thus, . the g%%o chaqge (dgnor/ cceptor) increases.
reaction, laesingg i} St AP POYEL RSOl S SUF R dde prpixtyre was
extractédesith methylensntiloaide.i Taé yrgliohka viak drietbosier MESOhatdnehcentffi@l. The
. K- 2 lls re obtain f,romthe American Type
residue °F ﬁr?%déglc A fzgtﬁon, (plef(fged?g éra fﬁtaat% Drive, Rockville,
'HNMRHEHCRhD 920852 dntiest (1Hcdbs$4 0@ HndnBes (JATGE TORAHSH33.97 (2H, s);
4.31 AN, 4 @SB 5“.9@%,}1[ F>I_ ating to public access to the
m croorganism shall” be irrevocably renoved upon patent
LC&M%@@ﬁQﬁ%§ﬂ~Transfection of the al pha and betal subunits
of the maxi-K channel in HEK-293 cells was carried out
as follows: HEK-293 cells were plated in 100mm ti ssue
‘culture treated dishes at a density of 3xl G6 cells per
dish, and a total of five dishes were prepared. Cells
were grown in a medium consisting of Dul becco's

Modi fi ed Eagl e Medi um (DVEM supp nted with 10%
Fetal Bovine serum X LA @ran ne

o)

Step B

The desired compound was prepared by a procedure similar to the one described for Example 4. This

compound was crystalized from ethyl acetate.
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and X Penicillin/Streptomycin, at 37 C, 10% CO . For
transfection with Maxi-K h (pClneo) and Maxi-K h
wo ¢bREsIpgir o) DNAs, 150 m FUGENEG6(tn) was addePiCT/US2004/028266

dropwi se into 10 m of serumfree/phenol-red free DVEM

and allowed to incubate at roomtenperature for 5

m nutes. Then, the FUuGENE (tmnm)sol ution was added

dropwi se to a DNA solution containing 25 ng of each

pl asmi d DNA, and i ncubated at roomtenperature for 30
ITHNMR ((iR369)) : Aot4er(1Hhd; 8. neUbiadd)oh3pair, ag 7.92 (m, Of 7.2We1d, d); 6.57 (14,

dy; 6.08 | [INe) added dropwi se to each
) p?%ggg%i?g’l aﬁgbﬁﬁggé Hfkre alloned to grow two

days under the sanme conditions as descri bed above. At
the end of the second daMﬁmﬁ?kh% were put under
sel ection nmedia which consisted of DVEM suppl enent ed
with both 600 ng/mM G and 0.75 nmg/ M puronycin. Cells
were grown until separate colonies were forned. Five
coloni es were collected and trans red to a 6 well
tissue culture treated dish. tal of 75 col onies
were collected. Cells @eresal Nowe® to grow until a
confl uent nonol ayer was ingd. Cells were then
tested for the presence axi - K channel al pha and
betal subunits using an assay &hqt nonitors binding of
1251 -i beri ot oxi n- D19Y/ Y36F(0 the channel. Cells
expressing 1251 -i beri ot oxi\n- PL9Y/ Y36F bi ndi ng activity
were then evaluated in a furtti onal assay that
nmonitors the capability of\ nmaxi-K channels to control
t he nenbrane potential of ansfected HEK-293 cells
usi ng fl uorescence resonan energy transfer (FRET)
1-(3- €£§Rtechnology_mﬁth a VIPR instrument. The col ony
CIgIAMvARXY i PErgas-ySragbeay! eomethewel H-mdnasl-had-3stdijnedy batan-2-one
tolimting dilution. For this, cells were resuspended
aat approximately 5 cells/m, and 200 M were plated in
individual wells in a 96 well tissue culture treated
plate, to add ca. one cell pergwell. A total of two 96
wel | plates were nade. We confl uent nonol ayer was
fornmed, the cells were tr& rred to 6 well tissue
culture treated plates. A al of 62 wells were
transferred. When a conflyent nonol ayer wasobt ai ned,
cells were tested using the FRET-functional assay.
Transfected cells giving tB8Best signal to noise
ratio were identified and used in subsequent
To a solptipreefi2ondibroawsmydine (Edg) if tolednk onahddad siyiglalita (3.4 ml) and
dic T I (2 e J re then pl ated on
o g a1t 4 e ey Mo G FhHRirc Vs rtunea

for a couple of hours and concentrated under reduced pressure. The residue was re-dissolved in “wet

Step

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 (0.5 g) 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 N aOH,, brine, dried (MgSQ,), 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-C1 (0.8g) at 0°C. The mixture was stirred for 1 hour. The reaction was poured into 0.1
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about 100, 000 cells/well and incubated for about 16 to
about 24 hours. The nediumis aspirated of the cells
wapashha2gel | s washed one time with 100 m of DR DESOI/628266
phosphat e buffered saline (D-PBS). One hundred
mcroliters of about 9 mM coumarin (CC DVPE)-0.02%
pl uronic-127 in D-PBS per well is added and the wells
are incubated in the dark for about 30 m nutes. The
cells are washed two tines with 100 mM of Dul becco's
N HCLphasabnh e hethiienedhigaki e apaicli@f was ohshabith bdnes dridd (MgSOy)

and eva%ﬁ%é??%égfeg\%%péﬁge% lzyll\slgé'gwé 1(%)?%2{11%8‘?6%? %éo%?é%ogn% desired

compowmdded. Three m cronolar of an inhibitor of endogenous
1 [ . f e iLp 1a . .
e D R A aiaa ( Jbsut o oo S b0 59 COFh
0.02 (6Hs)about 10 micronolar) and the cells are incubated at
roomtenperature in the dark for about 30 m nutes. The
pl ates are | oaded into a voltage/ion probe reader
StepBi(\| PR) instrunent, and the fluorescence enission of
both CC DVWPE and Di SBAC (3) are recorded for 10 sec.
At this point, 100 m of high-potassiumsolution (nm\V):
140 KA, 2 Cad , 1 myd , 20 es-KOH, pH 7.4, 10
gl ucose are added and -fhe Nr esPence em ssion of
bot h dyes recorded for adi/ i onal 10 sec. The ratio
CC DWVPE/ Di SBAC (3), before”addition of high-potassium
solution equals 1. In the absemge of maxi-K channel
inhibitor, the ratio after/additi on of hi gh-potassium
sol ution varies between 1.\65-2.0. Wien the Maxi-K
channel has been conpl etel/y Nnhibited by either a
known standard or test conpound, this ratio remains at
1. It is possible, therefope, to titrate the activity
of a Maxi-K channel inhibitor by nonitoring the
concentrati on-dependent change.jn the fluorescence
The desieflicpmpopRe Was RSB aoEm‘teﬁing Ylyie o ope AR bl ate S Steps A
and B. CRESRmO@ens patifiarbyddiee pd €htxaieahithyil héeome=af3)t he

LTSRS GBS M LR UG o 0 18710008 8 o o5
5.45 (2Hps)adb dLICHE 003.AM3HBs); BI18 GH.ophy8{(Bl.efi cal assays of

oM upsk £f fects on hi gh- conduct ance cal ci um acti vated
pot assi um channel s

FUNCTIONAL ASSAYS
A. Maxi-K Channel

The activity of the compounds can also be quantified by the following assay.

The identification of inhibitors of the Maxi-K channel is based on the ability of
expressed Maxi-K channels to set cellular resting potential after transfection of both alpha and betal
subunits of the channel in HEK-293 cells and after being incubated with potassium channel blockers that
selectively eliminate the endogenous potassium conductances of HEK-293 cells. In the absence of maxi-
K channel inhibitors, the transfected HEK-293 cells display a hyperpolarized membrane potential,
negative inside, close to Ex (-80 mV) which is a consequence of the activity of the maxi-K channel.
Blockade of the Maxi-K channel by incubation with maxi-K channel blockers will cause cell
depolarization. Changes in membrane potential can be determined with voltage-sensitive fluorescence
resonance energy transfer (FRET) dye pairs that use two components, a donor coumarin (CC,DMPE) and
an acceptor oxanol (DiSBAC,(3)).
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Met hods: Patch clanp recordings of currents flow ng
t hrough | arge-conduct ance cal ci um acti vated potassi um
w@ pagi2d(28 channel s were nmade from nmenbrane patBEEES2004/028266

excised from CHO cells constitutively expressing the

-subunit of the maxi-K channel or HEK293 cells

constitutively expressing both - and b-subunits using

conventional techniques (Hami |l et al., 1981, Pflgers

Archiv. 391, 85-100) at roomtenperature. d ass

capi | | @xapolkis bilipgphfl{saunive and/HOERuter acE¥skl t‘ﬂé’m})ﬁdﬂﬁ b&k‘ﬁdlng to membrane
potentlzﬂo mﬁéﬂﬂoﬁﬁatl%orgi vgheg 411% xgs?(égo)f \%1\/\? 11 sl’}llelg Vg Wél%l é?sgec&;o the outside,

st ages cr opi pe
oxanol asmsgwlﬁ@d #|the outey kﬁfﬂetrO@S fhe aRimbednt end mrtaldny)[ﬁ caaiakiy will cause FRET

to occuk.| Cérﬁﬁm‘ﬂ‘s tnBt 188 8 theBiBPan€ Qéﬂoﬁh%’[ﬁg Wil Muse the gxﬁgl to r%tgstnbute to the
(2- hydroxyeth l pi perazi ne met hanesul

inside ge l?eoc)ell 311(11\?@ a cgnsgqueRce cgaﬁedglg%]aTt ShlﬁH:h? rapiQ changp (donor/acceptor)
increastéQifter AbBrtand dBpB]laﬂ@tlan Rit@h de®@Ehissans st coddpourNiBelS818dks the maxi-
K ch Qgt ween the plasma nenbrane and the pipette, the
¢ anpef pette was withdrawn fromthe cell, form ng an
exci sekheiliE-de3 clis waewbrané frpmtthﬂﬁméﬁﬁtan ﬁ&pe:tbultmcsCollection , 12301

Par'ldav@?(ﬁ}n?eeﬁoél&hﬁ l@[a&ﬁ%ﬁ %?@ ﬂﬂdg c&%ﬁfﬂ?‘%ﬂh%g TCCCRL E K%'ny

ene
fesfﬂcﬁé?%ré}a Ing N mblw ACRPSS tcetil@ H’Eé@@gaélsa@#l@l be igigfdoably emovezaunoo patent
issuancyl el d a free Ca concentration of 1- 5 rrM and the pH

| ust ed 7.2 wi.th KOH For exanple, 4.193 nmM Ca
ransie i P B Pordl Sovadt Dok o BEKL ey vzamed out s
followsCHEX2EREDs wemppiatddan 1QHmKAIste ellre titdted dishabstecdensity of 3x10° cells
per dlsl’pgﬂcf?t:&gai dllls%gsdw%rg p%?ﬂ%c[ o(llellts r\}/%re\écl)vglﬁ v r}ﬁeﬁg%ﬁ%mstmg of

curr OW nNg acro
Dulbec%st Migdifigh EaglmMgﬂmng@\/ﬁ?é\/I}@apismaw witls 1 (o ReteldB agthe ts@runh BX L-

GlutamBie PRI }%ﬁicilﬁﬁlgﬂ?eﬁl‘érﬁﬁmaat'%ﬁd\gg%) B §or gﬂgﬁgtzcgﬁ with Maxi-K

was connected to t ution
hopCligey Pmnd;M <P%E§eureb191§f\é&5wlc FRGENIA vep pddedidwp e into 10 mi of
serum feegépher(di Eﬁ(ﬂe\é SIMEM 28d 211dWei s }ncﬁUa@ at £30E tbiYer@hire P89 minlftes. Then,

e was co |rmsdb tIVIt_Of channel
e PGS 301 S B Seb iioS EEST S s
DNA, ap¢h incalmédd| agtoam terabe:ratummfmﬁ@ammﬁteatﬁxfmn the DadubatRn @eticd, L i Bf the

FuGENE@ﬁ"/ﬁ ﬂts()ﬁ I?Q cHJhé 1§e ?ateg Kio‘ and%{(et (!e n 1)6 aﬁgvged to grow
o SHTS

stor e on t
two day(s ARt @emm@ﬁ@ys a;s(ﬂesqug@(bq:boaen aﬁtylg,q cgndué thqged@mi %Fte‘{ls were put

under S&I&éﬁ&ﬂ\m@h@ Whic@@bﬁﬁstﬁ@ DIMBOVT slpnRarl r&lﬁ%oth%wgﬂm M and 0.75

Resul t s:
pg/ml puromycm %ells were grown until separate colonies were formed. Five colonies were collected

and transferred to a 6 well tissue culture treated dish. A total of 75 colonies were collected. Cells were
allowed to grow until a confluent monolayer was obtained. Cells were then tested for the presence of
maxi-K channel alpha and betal subunits using an assay that monitors binding of "*I-iberiotoxin-
D19Y/Y36F to the channel. Cells expressing *I-iberiotoxin-D19Y/Y36F binding activity were then
evaluated in a functional assay that monitors the capability of maxi-K channels to control the membrane
potential of transfected HEK-293 cells using fluorescence resonance energy transfer (FRET) ABS
technology with a VIPR instrument. The colony giving the largest signal to noise ratio was subjected to
limiting dilution. For this, cells were resuspended at approximately 5 cells/ml, and 200 ul were plated in
individual wells in a 96 well tissue culture treated plate, to add ca. one cell per well. A total of two 96
well plates were made. When a confluent monolayer was formed, the cells were transferred to 6 well

tissue culture treated plates. A total of 62 wells were transferred. When a confluent monolayer was
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The effects of the conpounds of the present invention
on maxi - K channel s was exam ned in excised inside-out
woregebiozg1es pat ches wi th constant superfusi on of POEUK2004/028266

sol ution. The nmenbrane potential was held at - 80 V

and brief (100-200 ns) voltage steps to positive

menbrane potentials (typically +50 nV) were applied

once per 15 seconds to transiently open maxi-K

channel s. As a positive control in each experinent,
obtainedmxlis-%retesteéuﬁi@ the FREBfunniiorat ssshya Trpusfested pals givingahasbest signal to

i ' : d I
noise ra? w%f:e 1(%14?1?1 1@(2%&10 &fégls%ﬂ'sgr%@%ti Cltlﬁlkf é%g%g b;oagdi ﬁ\év oy

For fun@@maﬁt@y&t he standard bath solution with no added
The trafsfcfel Wols (TR ERSAILS Bre Mhen GRARING o -IIOSIKED -1/ eGR4 at a density of

about 100 HDRNS vl AR bt HE | aBi S BOED b B Splated o the
cells an€ mmelmdashai duld @inde I 10al GfIEiﬂbdDéo & ble)sprardimﬂaed paline KD-PBS). One
e R oA RGP S0 BUAR Yt v ven s
added agdithe uqem ad ifpybdtéd it iheglatkifer fbowci0inginatks. Biheckllsoig mahedjw@ttlmes with
100 pl @Iﬂla&%ﬁ@%fl Eﬁt‘b 4 i’t*!otd1 oPaUéhM 5 BRUEOKARI (DI@EACZ(?,)) in

va ue anne ounds descri bed

(mM) 14, Nagh @é é?ﬁl 7 Geent!iMgCly 3H P%rwfb 1-hNpP eliese ésadded: 'Three
rmcrombfd@@f a%%tﬁMo%db@nMoME@;ﬂl &nduct&& QHHEKKIE)S QEllstingided. A maxi-K

chammele it et L3pv G ovizarabr e Bafteb mirofeiy ohg e sppaspresbaced

room te@fpei@fure i@anidndarlofoe thoudiOasimeeeoner or m xture thereof:

wher e I"Irfl gBttﬁs GRNSREE }n§o ?ycﬁtrag&%ﬂ gro%E re@hé@dﬂﬂﬁ nﬁﬂgmgﬁt and the

i ndepena represen n or rep resents
fluoresdenegremissjonrad pptég‘@qDMPE(a@LP@BA 2(3) (a(g-qp;:p}de@@r 10\sec At this point, 100 pl

of high pEREARE Mistion MEHUD ka1, PEacIGHMERY, 20 Hepes-KOH, pH 7.4, 10 glucose are
added and the fluorescence emission of both dyes recorded for an additional 10 sec. The ratio
CC,DMPE/DiSBAC,(3), before addition of high-potassium solution equals 1. In the absence of maxi-K
channel inhibitor, the ratio after addition of high-potassium solution varies between 1.65-2.0. When the
Maxi-K channel has been completely inhibited by either a known standard or test compound, this ratio
remains at 1. It is possible, therefore, to titrate the activity of a Maxi-K channel inhibitor by monitoring
the concentration-dependent change in the fluorescence ratio.

The compounds of this invention were found to cause concentration-dependent

inhibition of the fluorescence ratio with ICsy’s in the range of about InM to about 20 uM, more
preferably from about 10 nM to about 500 nM.

B. Electrophysiological assays of compound effects on high-conductance calcium-activated
potassium channels
Methods:

Patch clamp recordings of currents flowing through large-conductance calcium-activated
potassium (maxi-K) channels were made from membrane patches excised from CHO cells constitutively
expressing the o-subunit of the maxi-K channel or HEK293 cells constitutively expressing both o- and
B-subunits using conventional techniques (Hamill et al., 1981, Pfliigers Archiv. 391, 85-100) at room
temperature. Glass capillary tubing (Garner #7052 or Drummond custom borosilicate glass 1-014-1320)

was pulled in two stages to yield micropipettes with tip diameters of approximately 1-2 microns.
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Q represents CRY; Rrepresents H, or alkyl; R

represents H, alkyl, -C(OGC 6 alkyl, -C(OQOC 6
wabdogloze1a8 kyl , -SO2C6- 10 aryl,NO, CN or - C(QrdY/By2004/028266

;represents hydrogen, al kyl, OH al kenyl, alkyl SR,

(CH2)d -6 al koxy, -(CH ) C3-8 cycl oal kyl,

heterocyclyl, -N(R) , -COOR, or - (CH2) 6- 10 aryl,

said al kyl, heterocyclyl, or aryl optionally

substituted with 1-3 groups selected fromR3

Pipettes weje &xpigatly le«;beléig@&ptloas ¢optaining @M LXK CL he Hepas ¢4-6-pidroxyethyl)-1-
plperazme(ngdla}le Sle6Hhe acid q’Mgl Ca, @Rd X(ijusted(tgjﬁ',[-lh R KOf-quft}:r formmg a
) N el LT

igh res1§f ef> IIQ% ggl)n@(%l bet(N@_ql t}w emler@.q ebnd efte )the ]gpe;];qe was
Wlthdr&“(n@hbn) thecell, &i»rkmgyan ekdised ms(tﬁl'du) m&mbtane faH. JIRSEAN s excised into a
bath solﬁ 1001 E(é_?n}m@é) 15 m)m %Jg\%gg EbTﬁa(FtBé‘S‘?F &%c%dg(agb}oethyl ether)-
N,N,N' A fetreacetihatidr @ﬂ}cmanyCa togrieldip Yiee Gptonoaatatiyn efllbs 1M ardabe pH was
adjusteéMJ ™ Jvﬁcﬁ KO YRy eQa.fm 61?% leBCQ%g a@%e& %@v@ 39&:% %Blngﬁtratlon of 1 uM at

e I nterveni

22°C. éﬂrﬁfwwpilaerdkmﬁét@gle@p@i Fambeegt {ommpnyn yappseil srrehirgl the voltage and
to measuftBE EuHRh® @o@%gkc@sﬁh@ﬂi’ém&fane ah. Th&hnplf 1o HR heﬁ’d@gl e was connected to

tionall) vjng 1:-4 d bl e nds, and opt i onal
e pipfsgfon,p %}Af%kwg? Shiphe 2BpLter &0 upd yitredmmseiedin fiejgth solution
with a AgideQewiaedivbigd with b ete filled yidh agpe dissdbred i@d. KM_KCI (rhe identity of maxi-

K curreﬁ!&@& %%H)_;ﬁ% %gv@( nﬁ?&%nnel\l( HL? Prob%qutc? merﬂ:r%ne potential and

mﬂmz@ﬂ%yﬂ&wmh@m“mﬁmhalogen V Ar represents C- 03- 10

het er W@icﬁhlﬂtl@@bvgs &)‘hbﬂ)llegrby I@@E@EQS&\Q&L& kH@@A 'E%kﬁ'l)ﬂuy) and stored on
Qu sel ected fronR

the hard é@vﬁé’éé RMtagh(@wymHﬂ@f(f ég&;qle%@l}mwm)rfeﬂﬂ@é eelvsi} wylag BYEPEFIT (HEKA
Elektrofic) ldRydr;(WiaVenicbfis 636RE:s6, OR)dorgas, C _ al kyl, -(CH)

COOR or -(CH) N(R ,
Results:

The effects of the compounds of the present invention on maxi-K channels was
examined in excised inside-out membrane patches with constant superfusion of bath solution. The
membrane potential was held at —-80 mV and brief (100-200 ms) voltage steps to positive membrane
potentials (typically +50 mV) were applied once per 15 seconds to transiently open maxi-K channels. As
a positive control in each experiment, maxi-K currents were eliminated at pulse potentials after the patch
was transiently exposed to a low concentration of calcium (<10 nM) made by adding 1 mM EGTA to the
standard bath solution with no added calcium. The fraction of channels blocked in each experiment was
calculated from the reduction in peak current caused by application of the specified compound to the
internal side of the membrane patch. Compound was applied until a steady state level of block was
achieved. K; values for channel block were calculated by fitting the fractional block obtained at each
compound concentration with a Hill equation. The K| values for channel block by the compounds

described in the present invention range from 0.01 nM to greater than 10 pM.

- 40 -



10

15

20

25

R represents -(CH ) C3 cycloalkyl, -(CH) 3- 10
heterocyclyl, d alkoxy or -(CH) C5- o heteroaryl,

WO fa0sl0)6188 | o aryl said heterocyclyl, aryl or PCT/US2004/028266

het eroaryl optionally substituted with 1-3 groups
selected fromR ;R a represents F O, Br, | , CF,
N(R) , NO, CN -CORs, -CONHRs, -CON(Rs)2, -Q(CH2)
COOR, - NH(CH2) OR, -COOR, -OCF3, -NHCOR, -SO2R,
-S2NR2, -SR, (C -C alkyl)0-, - (CH2) QCH)nDOR, -(CH
WHAT)IS@IJAME@@ koxy, (aryl)O, -(CH)OH (C -C alkyl)S(O
-, HNC(NH) -, (C - CalkyI)C(O) (C-C
al kyl ) OC( O Calk NR(CH2) C3- o
het er otcycl C‘P?’Poug‘%@ctheﬁ“’é fregledp) c3- 10
heterocyclyl-R, -(C -C al kyI)ﬁ(CHZ) C3-10
het erocycl yl -R, -(C -C al kyl y-'€3 o heterocyclyl -
-(Ct™) -z -C(:Zﬁg N(R) 2, - Q al kenyl ) NR (CH2) CB 10
het erocyclyl -R | kenylR.O( CH2) C3-10
het erocycl yI - (/ Nal kenyl YS(CH2) C3- |
het erocycl yl - /\ /NS al kenyl ) - C3 0
het er ocycl yl - (C2 ~ 6 alkenyl)-Zl -C(=z2) N(R) 2, -
(CH2) SR . (éHz . -(CH)PO(OR)2, C
_iocycl oal kyI C6- 10 aryl, C340 heterocyclyl, C - i
al kenyl , and aIkyI, ald al k I al kenyl , alkoxy,
heterocyclyl and arYlHapti tituted with 1-3
groups sel ected froC al kyl %/C%&I\i#%@ , CON(R) 2
and COOR; and i ndependently represents NR, , CH2, or
S; gi s0-1;, ms 0-3; ni s 0-3; andpis 0-3. 2.
The conpound according to claiml wherein Y is
-Q0(CH2) , P 1-3 and X i SFerfukdR7) or - (CHR7)pCO-. 3.
The conpound according to claim2 wherein Z is
PO(OR)(OR*), and R 3 are independently hydrogen, alkyl

or a phaymaceluidgall@iaccelytabls saliCi(WGldAlydtedstsable ester, enantiomer, diastereomer or mixture

thereof:

wherein,

R represents hydrogen, or C1-g alkyl;

R° and R? independently represent hydrogen or halo;
R® represents N or O;

X represents —(CHR7)p-, —(CHR7)pCO—;

Y represents -CO(CH2)yp-, CHp, or -CH(OR)-;

Q represents CRY;

RY represents H, or C1-g alkyl;

Ry, represents H, C1.¢ alkyl, -C(O)C1-6 alkyl, -C(O)OC1-g alkyl, -SO2N(R)2, -S02C1-6 alkyl, -SO2C-

10 aryl, NO,, CN or -C(O)N(R)2;
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4 . The conpound according to claim3 wheresiinn is a
6 nenbered heteroaryl or phenyl optionally substituted
WOWRH0/036138 gr oups selected fromR . Het 5 . A cPOPUS2V04/028266
accordi n nggt oocl | aai i Mimwhheerreeii nn pyri dyl
optionally substituted with 1-3 groups selected fromR
. 6 . A compound which is: di-tert~butyl
4-{[1-(3, 3-di nmet hyl - 2- oxobut yl ) - 6- net hoxy-1 - H i ndazol e
- 3-yl ] car bonyl } benzyl phosphat e;
4-{[I-(3, 3-di net hyl - 2- oxybutyl ) - 6- net hoxy-1 - Hi ndazol -
Ry repr@seﬁis]h‘}@&) nMUé ﬁﬁﬁybﬂdcz @mememl Bl@ﬁsRaI(@HZ)HO(CHZ)mOR -

EREAE AR TR

(CH2)nldlgo$abha) said alkyl, heterocyclyl, or aryl optionally substituted with 1-3 groups selected from
(5-{[1-3, 3-di net hyl - 2- oxobut yl ) - 6- net hoxy- | H i ndazol -3

R -yl ] carbonyl } pyri di ne-2-yl ) net hyl di hydrogen
phosphat e;
R3 replgsegléh%&ljoge(nsﬁj? 1§ LRt E@Hz)%cg %Q?MBM%})I %ﬁ@kb?ﬁ%{ hét&"obﬁﬁ@‘z-o
bonyl'} pyti

(CH)nGO! dqq;@érp@pmgh L¢H- m%mgs, <CHz>nN<R)2, -(CHz>nN(RVs>z, -(CH2)nNHCOOR,
(CH)ZNECORR, b«@@@#@éﬁscﬁ% diareh IVHE AR OXCIL GONTIR YRAIOXTHD )N C1-6
oy SRSl oAU PR s doad - x,comc,
(CH)nlONHE@22 20 2Ra - GHALCORS, abtce cygad t1 hailcrgemsmd alkyld alsbyps bdstrecyclyl, or

a“AOP%W%ﬁ%B&%ﬂﬁg&wﬁgﬁﬁ’ mqmo%ﬁgeoner or mixture thereof. 7.

di-tert~butyl 4-{[|-(3, 3-di net hyl - 2- oxobut yl ) - 6- net hoxy
or, R2 aﬂd ﬂé‘tbl&@l@@g@lh@f wittiht GdrRems Q Renz sl phasiReddeaibbeych€or heterocyclic

f or m of nonosodi um or di sodi um sal t;
carbon zjng pwtloe@ﬂ}@m@rrnﬁedqlw 12 215305 By YLB) prd¥tharg optiopelrapsing|1-4 double

bonds, sid/dplie1RMElihRans Y13 Hbuph¥deagearpRosphate in the form
of a nopnosodi um or di sodium salt;

2-1(5-{[!-(3,3-dinet hyl - 2 oxobut yl - 6- met hoxy-1 - H i ndaz
R4 and@5-i8depbidemireprydchipyricdtm €125 Ak rpxQHLE hy bkl GOBRoYRFH -
O(CH2)nN(R)2, -O(CH2),CO2R, -OPO(OH)), CF3, OCF3, -N(R)2, nitro, cyano, C]-¢ alkylamino, or

halogen;

represents Cg-10 aryl or C3-10 heterocyclyl, said aryl or heterocyclyl optionally substituted

with 1-3 groups selected from Ra;

Z represents (CH2)nPO(OR)(OR¥),

R* represents hydrogen, or C1-6 alkyl;

R7 represents hydrogen, Cj-6 alkyl, -(CH2),COOR or -(CH2)nN(R)2,

Rg represents -(CH2)C3-8 cycloalkyl, -(CH2) 3-10 heterocyclyl, C1-¢ alkoxy or -(CH2)nC5-10

heteroaryl, -(CH2)Cg-10 aryl said heterocyclyl, aryl or heteroaryl optionally substituted with 1-3 groups

selected from R2;
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phosphate in the formof a nonosodi um or disodi um
sal t;
W@ 2005026133 3- di net hyl - 2- oxobut yl ) - 6- met hoxy- | H PCTIEZ2904/B8266
-yl ] carbonyl } pyri di ne-2-yl ) net hyl di hydrogen phosphate
in the formof a nonosodi um or disodiumsalt;
2-(5-{[I-(3, 3-di net hyl - 2- oxobut yl ) - 6- net hoxy-1 H i ndazo
| -3yl ] carbonyl } pyri di ne-2-yl)-2, 2-di fl ouroet hyl
di - hydrogen phosphate in the form of a nonosodi um or
Ra reptbencsdi, CinBs Al CF3, &N{R),, NO CN -CORg, -CONHRSg, -CON(Rg)2, -O(CHz)nCOOR, -

h . | h
NH(CPE%&%;?@P%%?%@%nW 5k R XA 0 e 1o
(CHZ)@(@Hd)rﬁq)&of(&&)ﬁQ] 6 elikoxyy fhrjdﬁén (ﬁHo)a‘a@I{'ﬂaf@l -CaalichigS Oy, nHeN-C(INH)-,
(Cl_cf?al mul a n cI ai %@W iéé %%kgyggfv glieﬁrb@(?@%%&yagl&w’ €
Ce alk%ﬁ@ahﬁﬁtlofhé‘iﬂqc}‘féylt%a{?m&@taﬂﬁﬂ)S@é{a)d% l@/]ié?éfift)‘é’ﬁ]éd -Bm -671-Co
alkyl)- Gé ?&H&&chcl%l RUSRII@;IM-@NR%N&@'& f(ng LIty ﬁl‘R éhig{%m 1

he rmanufacture of a i cament for 't

or
heterOCrXFlyh%vz i{ar6 @8@&%0(%%10 laféeg%qaf@lwlah 0t4:2-6 HkanBRChigInC3-10
heterody€lyi-Ra - Canghlienyl-C3 rl@'h%@rd’d@cﬁﬂ ‘R, Q08 g\uilepg)- Z!/ C(—ZZ)N(R)Q -

o R IR RPN 83 e E I G eR Tt ddmeyein. o

alkeny]@ findf -G Akl spﬁ alyh pﬂepqyl;a(ﬂfoxy H@temgmjylal@d gqyéommndly substituted with
1-3 groiple kAR Rbm I LC PURN Q1N NG, @P@@f(Riﬁa&nHQﬁ)dﬁ
hyper pol ari zation of a mammal i an cé cont a| ni ng
pot assi um channel or for treating Al zheiner's D sease,
71 and FRRARB&IdOLy 6268t NRE, O] &1@),dess, and/or arrhythm a
di sorders. 11. Use of a conpound of fornula | in claim
1 for the manufacture of a nedicament for treating
gis0-1¢dli abetes. 12. A conposition conprising a conpound of
. %or mula | of claiml1 and a pharmaceutically acceptable
misO-&arrier. 13. The conmposition according to O aim 12
nis03\zvhmrein the conpound of fornmula | is applied as a
opi cal formnulation, said topical formulation
dm nistered as a soI ution or suspension and
optional ly containing xanthan gum or gellan gum 14. A

conposi.ti Oﬂrt@%ﬁpéﬂnﬂ gcdoﬁh&% @BlcHirk 3 whBRMEY B -CORCIY), P €-3 and X is

f an |ngred|ent bel ongi ng to the group
‘<Cfmg5@r?§r%%a*P{7 b- adr ener gi ¢ bl ocki ng agent,

par asympat ho- m et c

plSO3a

3. The compound according to claim 2 wherein Z is PO(OR)(OR¥), R and R3 are
independently hydrogen, C1-10 alkyl or Cy.¢alkylOH, Y is -CO(CH?2)p.

4. The compound according to claim 3 wherein is a 6 membered heteroaryl

or phenyl optionally substituted with 1-3 groups selected from Ra.

5. A compound according to claim 4 wherein is pyridyl optionally

substituted with 1-3 groups selected from Ra.

6. A compound which is:
di-tert--butyl 4-{[1-(3,3-dimethyl-2-oxobutyl)-6-methoxy-1-H-indazole-3-yl]carbonyl }benzylphosphate;
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agent, synpathom netic agent, carbonic anhydrase
i nhibitor, EP4 agonist, a prostaglandin or derivative

w0 b@senf128 hypot ensi ve |ipid, neuroprotectant, BCTUS2004/028266
5-HT2 receptor agonist is optionally added. 15. A
conposition according to claim 14 wherein the
b- adrenergi c bl ocking agent is tinolol, betaxolol,
| evobet axol ol , carteolol, or |evobunolol; the
par asynpat hom neti ¢ agent is pilocarpine; the
synpat homi netic agent is epinephrine, brinonidine,

4-{[1- (B@Qilﬂétﬂﬁ&-&(h@lﬂ&l%ﬁﬁeth&& 1%51@% @gﬂk:&ﬂéﬂ}l }'B@nzyfcﬁ%ydrogen phosphate;
car boni c ydrase i nhi bitor or zol am d

azolanlde or brlnzolan1de th
2[5~ {Elr @ @Pﬁ‘a%d ﬂxqbgty -Grugthopy-ddtindgzeks, é{B?aé'%‘tnY”H}"F&i&eo%ﬂéﬂi‘é]ethyl di-
hth&ﬁgmﬁﬂam,or S1033, the hypotensive lipid is |umgan,
the neuroprotectant is eliprodil, Reliprodil or
memant i ne; and the 5-HT2 receptor agonist is

5- {[13-3(&11am1mp:bmny1b )s-lﬁetmphwmdidzblmyiwonﬁ};glndfnemﬂmeﬁqyoﬂlhydrogen
I h (3-chl or o- 6- net hoxyi ndazol - -yl)
pumpaﬁ%thyl et hyl ani ne.

2-(5-{1 1-(3,3—dimethyl—2-oxobutyi)—6-methoxy-1H—indazol-3y1]carbonyl }pyridine-2-y1)-2,2-diflouroethyl
di-hydrogen phosphate; and

2-(5-{[7-bromo-1-(3,3-dimethyl-2-oxobutyl)-6-methoxy-1H-indazol-3-yljcarbonyl } puyridin-2-y1)-2,2-
difluoroethyl di-hydrogen phosphate,
or a pharmaceutically acceptable salt, in vivo hydrolysable ester, enantiomer, diastereomer or
mixture thereof.
7. A compound which is:
di-tert--butyl 4-{[1-(3,3-dimethyl-2-oxobutyl)-6-methoxy-1-H-indazole-3-yl]carbonyl } benzylphosphate

in the form of a monosodium or disodium salt;

4-{[1-(3,3-dimethyl-2-oxybutyl)-6-methoxy-1-H-indazol-3-yl]carbonyl } benzyl di-hydrogen phosphate in

the form of a monosodium or disodium salt;

2-[(5-{[1-(3,3-dimethyl-2-oxobutyl-6-methoxy-1-H-indazol-3-yl)carbonyl } pyridine-2-yl)oxy]ethyl di-

hydrogen phosphate in the form of a monosodium or disodium salt;

(5-{[1-3,3-dimethyl-2-oxobutyl)-6-methoxy-1H-indazol-3-yl]carbonyl } pyridine-2-yl)methyl dihydrogen

phosphate in the form of a monosodium or disodium salt;

2-(5-{[1~(3,3-dimethyl-2-oxobutyl)-6-methoxy-1H-indazol-3yl]carbonyl } pyridine-2-y1)-2,2-diflouroethyl

di-hydrogen phosphate in the form of a monosodium or disodium salt; and

2-(5-{[7-bromo-1-(3,3-dimethyl-2-oxobutyl)-6-methoxy-1H-indazol-3-yl]carbonyl } puyridin-2-y1)-

2,2-difluoroethyl di-hydrogen phosphate in the form of a monosodium or disodium salt.
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8. Use of a compound of formula I in claim 1 for the manufacture of a medicament

for the treatment of ocular hypertension or glaucoma.

9. Use of a compound of formula Iin claim 1 for the manufacture of a medicament
for the treatment of macular edema, macular degeneration, increasing retinal and optic nerve head blood

velocity, increasing retinal and optic nerve oxygen tension, and/or a neuroprotective effect.

10. Use of a compound of formula I in claim 1 for the manufacture of a medicament
for preventing repolarization or hyperpolarization of a mammalian cell containing potassium channel or
for treating Alzheimer's Disease, depression, cognitive disorders, and/or arrhythmia disorders.

1L Use of a compound of formula I in claim 1 for the manufacture of a medicament

for treating diabetes.

12. A composition comprising a compound of formula I of claim 1 and a

pharmaceutically acceptable carrier.

13. The composition according to Claim 12 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.

14. A composition according to claim 13 wherein one or more of 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-HT?2 receptor agonist is optionally added.

15. A composition according to claim 14 wherein the B-adrenergic blocking agent is
timolol, betaxolol, levobetaxolol, carteolol, or levobunolol; the parasympathomimetic agent is
pilocarpine; the sympathomimetic 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 S1033, the
hypotensive lipid is lumigan, the neuroprotectant is eliprodil, R-eliprodil or memantine; and the 5-HT?2
receptor agonist is 1-(2-aminopropyl)-3-methyl-1H-imdazol-6-ol fumarate or 2-(3-chloro-6-methoxy-

indazol-1-yl)-1-methyl-ethylamine.
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