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characterlze unwant ed’ o bno pro |ferat|on

g 2t® swzéazofe Ligrndrbamd an@cmysswwaqmannf@nmumec
limted to, cancer, epithelial precancerous |esions, non-cancerous

angi ogen.ic conditions or arteriosclerosis. ' In a final aspect, the

i nvention provides a nmethod for ' 5 th®& treatnent and/or prevention of

di seases that are characterized by unwanted and/or abnormal manmalian cel
proliferation. The nethod invol ves administering a prophylactically or
therapeutlcally effectlve anDunt of at Ieast ~one conpound accordlng to the



"Substituted Al kvl:'~ refers to an al kyl radical wherein one or nore
hydrogen atoms are each independently replaced 30 with other subsi(k J&N 2002
"Het erocvcl oal kyl : " refers to a saturated cyclic hydrocarbon radi cal
‘wherein one or nore of the-carbon atons are replaced with another atom
such’ as Si WO/26811 o, S or P. 35 Typical heterocycloal kyl greupsssbhyde,
but are not limted to, norpholino, thiolino, piperadyl, pynolidinyl,

FI pgr gzthgrﬁ%emgsz oln dgthe aprhdmie rddn:%TaNﬁs% gal‘rmrtabioyxtrulnﬁtbetafeﬁﬁﬁl @@gkyl _9_
e C ns at ons.
In a par’tric&ﬂaaﬁ?%/ JFRV%%‘??]]@S‘ a’%rﬁﬁ)dlm‘fe‘%?ﬁa%?%r@(ﬁl&%s a&%e%é Jen, and

t he het arssay,claratky|Rew oulells Bt .8 emmm,omaweé,enpbefzhr abl ;u

230xw or--a menber e I ref.gna 5d|oolanyl
"Subst i tﬁsitbgld %ﬁ%ﬁvﬁy%—ﬂ %%/93/82 %‘@%'et %ch(?él o4l %yF%QPBUB wher ei n
ond or rﬁﬁ’é‘ﬁﬁﬁ?@‘ééﬂ akohaanelsadh ithee pdagant mgmpsphacedithi th ot her

substi t ugtease "k kRMaucthaber EnHOm@Rbi‘HﬁétH ﬁéﬁgopafmmg@ éﬁﬁ% t_
chain or cycl i ¢ hydrocarbon radl cal havi n%t at eas one carbon- on

"doubl e BEN®L Thet 334 %64 Jor {TRgEe BaRPEEhEt i on
FlbOUt EjfiQxdimdﬂ Gaalril[}d(fdn:.cT)dha}ﬁjed 5 a’dﬂﬁr@ér@ @tﬁ.ﬁ:lldaQJ 'é%ntEUtlna'Eﬁe”Ot
imted to0, et Lopen |sorope ut i sob
text - bugddial - SRhsaRrRE e B CRER autt i ener BRI R, L geten s,
the al kehoy 1gri'm1:y:i’a133r( @bf @& lalpreriyi fenattiton Gin @ermadi rodpanligubat! v
pref e”%@ll%ﬁ "Substituted Al kenvl:" refers to an al kenyl radical wherein
y

one or nore dro%qn atons are each independently replaced with ot her
subst i t uent s OTE5 theuapautic pepacachy tavarsstiicate@abngnshes, straight

tchal In obm@i@secs fmﬁlrz@c@crel&q&eaa ain»}aawéagoat g.lb%iﬁnt aqn@teq?r botn ga{ bon
ri pl e bon ,Ga rla)ﬂ. g_agzups ;?%yt%e y ?__.rle not limted to'
et hynyl P t;ﬁ% VY = 19%ERy APECSAateRe | i ke.
| nspr ef m:uthd e’&@‘lavrmu(hcrmﬁs sulgaaalsky.mydolgire(wpm&c a@i@lmﬁ:&):raltlipnyb;f with
(C--C3) c%geqme&rotrecul ad wiReeted rdeqﬁ oya! db%tfott%%zfé'lﬁyﬂag bele epgmm '

aIkynyI Ical wherein gne or, nore en atons are eachn
35 1epl Cediiltd tother Clibractiyatad patf@smm FhARedo@E © WO 99/ 26GL1

PCTNS98£248%2 ocpiteaxy: Thebaas tiengn Claaﬂlﬁxdtl;@ale inheratB wveighkul, agkkenyl
where KrgendSpripniStel Guf srlfateh e pns idl s B et oa s Tt erers
t30an un¥allravbdscedl iad . hydﬁaéarﬁéﬁ_ﬂaﬂ]_cé] 2A4vir3d 43 ;cHYapntgabedtn el ectron
oot a 22 B Eﬁélaro—g—ﬁ——“h"&‘e‘%“‘p%' SOt Ror 790, B, A B0 acenyl . and
t he I|kEr°HfﬁF§FiPPe °§ﬁb6€|ﬁ’é£f‘§ aPﬁelér }’Il"ﬁrd'ﬁ‘ﬁnFéqPEB- etaprlanyl, with
(~5-Cl Q.obe} nHaprrei MetidclirepretBar-64d0)". Sulaebehmlgd AapitrlmaebeéSaha an
aryl ragdifal mﬁsaelgneoﬁ‘éa%%ﬂargm@%ﬂ&eg%ac ERed! BaBaRf ! Bgependent Iy

EI aced vvlth iubstl uen ers to Fal ght -chai n
yl, hﬁllké]ﬁifFlﬁg GRKyAFLiyrEas Eﬁ@laélsﬁu@h@’@fnw Mpdieo S@erasdesmbdeded t o

a 20 tepai xlmaiéfﬁa[) banthe tﬁ@édlaﬁ@ﬂtt:\Abt[lagag@&wbcmerewsl Tmpscabg%mlrylj
rQups . nc imte , . benz enz ene,. .benzyl i dyne,
genzgno 2hz 1§58 bl%?a‘éﬁo%%@?ﬁl%nﬁ tﬂ'z |'k85yf"ﬁlzr 8%?%‘88%%8&‘ ﬁ?‘sy t he

al kar ylclgﬂmspteslﬁd oy syn@d e d | Qri abnprmhé geRkyl pralikéayhtdonal kynyl
roiety of ZhéNead karulest %&n'éhédab%% 26-hB8i8hY! 1HREBIE RS (5 C20) -
rred e di ﬁ fL Il ry i.e.,

In particul ar] pree ment s gfoup is a :

tH al Ky3mmay} k%rr‘. b eredifaraipien,vis @%6§PEAP§7| °§r éeplpsfécuxesz) and

thg arlyalsmﬂﬁ!ed swi¥I5- 3y ﬁx&téfeg@ﬁittgigﬁa&hk&éyh poﬂréi‘?;ﬁis; tOf atn al karyl
radi ca e (o) nor.e en at o nol e 0

al karyI® Vg}%ippé"g?l& F R g c%l%aerff? tl?‘%plﬁ‘rg@agmﬁptg’ha8¥ﬁgf EES?FPF&Bﬁts 35
"In Sitaf disgases t@mtmmgoy henvanted" on abnoopil"erllivo," and "jn

. Vitro” % tihese d KB g}&nﬁm@ﬂe/aﬁgﬁfg%fe@nﬁﬂﬁlwﬂsrﬁgﬁﬂgﬁxnpeéiens

ordinarily skilled 1n t
35 prollferatlon are hlghly desirable, and are therefore also an

object of the present invention.



20J U~ ~p~.. . .. , W 99/26GL1 - PCT/ US98l 2481,9 art. I\/breggﬁr Uﬁl}g
phrase "in situ" is enployed herein in broadest connotative and o’t i @
contexts to identify an entity, cell or tissue as found or in place,
W thout regard to its source or origin, its condition or status or its .
" “durati o&&wk{@ggevuy at that location or position. 4, B@@%Qﬁ,@mbPTTO\I
OF THE IG 1 is a general reaction schenme for synthesizing ‘
certain conpounds according to the invention; and sO FIG 2 is a general
reacti on 3sche®MARYS\OT 17 2 [GMi n conpounds according to the

i nvention. : T 1%5_,5 2 NN O j ed in the
Backgr ound se?th,ie?r% %ﬁ%?l?q e (%?jf?@ca%:ee%#ldrati on \%%Zpgjneh%% ion of the
Gar dos cHEVRACLN o WhehviRy il anee BERaRY (P%ﬁrdéfcﬁ {CHRESd STt Imrganda nent

and/ or  preRIsinds ahivicldre gitert SeasRCive i ssiredijon ihave shewn that
Aotri mat%:I le,. an i n%.dazol -containing anti C{)(_ftl c... agent, blocks

Caz'® - actififat8d TR HHSGHROHRRE Lt 1€ at R RREeN) ©%r vt hrocyt es
( Brugnar @rgtthalocyt®393 patt iChiVar lyn\eaisikl e EhAhraiftesSt widyor b

t ransgeni I, fQr...sickle cell..dis e use, Trudel et al., ’
1001, vt e, b LRt o T AR AR BApae LY

d ot ri mnasvbstisaded 3 ,i3mdiphtenyl dhdarned igwlaneGardds$ -dannelold ncr eased
25 red cel 1 d&oN r n I | Qi centration
(MCHO) a%&k“é’géiﬁ’gi’etc??gt&’ﬁaq& n(séistec;}:§1 %eé%%anglgsc?#gggﬁﬁz , J. din.:

| nd8st . SBPPGIBETE7 6 Fhevsraprands: wapaRt st BaPigiRg ithe, Aardasduces

i nhi bi ti ehadhellhan@bgomagitanioh aed 1 eduaas earatitm e rdaydndd Qe i N
patients,30 vvittih sickl e cell 5}5: sease %SBrRlx_%nara et al .,tf#996, J. din, Inv~
97: 1227- -H3E) 1B EF Ca MR ESE e PRy STEIRTER G ™3dos channel in
vitro include m conazol e, econazol e, butoconazol e, oxiconazole and
sul conazole (U. S. Patent No. 5,273,992 to Brugnara et al.). Al of these
conpounds contain 35 an i m dazofRe} N &=Xi ng,~l.€e., a heteroaryl ring
cohPaining two or nore nitrogens. - N WO 991 26611 -
PCTI US98] 2A819 Al so as discussed in X pund .section, the nodul ation
of early,iLpnic mtogenic signals and i nbhWl tT0n of cell proliferation are
power f ul (#ﬁerapeuti c approaches i-'vcor A\l ho1g eat nent and/or prevention
of disorders characterized bf7biapgnor nal c& pr4oliferation. It has been
% to/X\nhi B ting the Gardos channel of

shown that Clotrinmazoie, in additi®
erythrocytes, also nodul ates ionic mtggep,c signals and inhibits cell
préPiferation both in vitro and in vivo. For exanple, Cotrinmazole inhibits
the rate of cell to proliferation of normal and cancer cell lines in a

reversib = nt manper.in_vi.-tro (B | ... 1995

Nat ur e %.%@éﬁgfgggg ?f%???ﬁé%gl g\éétftgoogep e gsl&%{%h?‘le ter°§(felwl ul ar
Ca'r storkered®’ prevents the rise in cystolic Ca2'" that normally foll ows
m togenic stigmiateom, My epvgf,,;i’.n 15 mice with severe conbi ned _

i nunodefi ci ency di seasg ( SCl Dgi an? i nocul ated _wi th NCL-RU human nel anoma
cAls, daily Hfft At stT ATIPSRITBLY i Razdlreredul fe8%i Ria significant
reduction in X hes MunerNpf | ung netastases observed (Henzaquen et al .,
supra). 20 Ity has Jwsbeen discov t hgt~ sSgbst., 3rdi_phenyl
i ndanone,_ i ndya%and. (%H(gngg?eggg%éuﬁ(gé, H%s %e]%%ﬂyg C?r and %gﬁes of

t hese cl BY-of compounds, also inhibit the Gardos channel of erythrocytes

and/ or mammalg,afiscebkentpr cbif,e~aH om0, Thits, +M-ORE <oPerd) R} hespteSERL

inyentio rovi w class of organic _c oun t hat, are capabl e of
8 bi ¢ g]'%tg(hdé 2'%?';%& &F %s?#ﬁhﬁﬁﬁ&ﬁ%&a?“gg’é‘ ghah%e?)%

er yt hr omgmsr qda hteteniariol il @r y4 henbgtdésuard/ 8r-8omembleirkiit i ng

manmal i i ation, particularly rnitogen-induced, cell _
proli fe?’%tt%gjrﬁcyg&%?%gﬁgdti vities of these conpounds axe quité surprising.
Si gnificantl Y +he2B®APbuRlis~Bf the invention do not contain an inidazole
or imdazol er,i ke aBs&hy. oFhegim dazole or imdazole-like noiety is

V\ﬁ%l -recogni zed, asﬁ%he es?enti al functionality der | %gi ng.the

anti nycot i c~and-ot et BPBI ogT €8I + 35K e virties P20 bFrimiz GYE18Rd Y e

ot her abegememberedet etririonyedidliagent sc (FhrRs, ta¢S3AbSt FCYOLEAR’,

the <15 018" CRE2B05 R0 65 G+ ek UBia R16 TSNER R ion pr ovi de. an

entirely new class of conpounds~capable ~' ~ of effecting inhibition of the
Gardos channel and/or manmalian cell proliferation. In another aspect, the
i nvention provides a nmethod of 5 reducing sickle cell dehydration and/or
del ayi ng the occurrence of erythrocyte sickling in s.ttu as a therapeutic ,
"approach towards the treatnment of sickle cell disease. In its broadest
sense, the nmethod involves only a single step-- the adm nistration of at

o, - A~ o Y .



sickle erythrocyte in situ in an anount effective to reduce dehydrazi o:]

and/ or delay the occurrence of cell sickling or deformation. Wile Qt UN 2002

intending to be~bound by any particular theory, 15 it is believed that

“admnistration of the active conpounds described herein |n€F§pr§Eri ate
anounts t YQ9H¥PH erythrocytes in situ causes nearly conpl JSPR288181 on of

the Gardos channel of sickle cells, thereby reducing the dehydrati on of -

sickle cells @mﬂ ®;,, del aand Rt Ae Q@x@%&fe&ﬂl@ﬁt@? §§Lécﬁé&k4_=i-&9 £ 0

def ok mat i on. ref erroefg zlrggl?dl nent,_ the g{dhydr tion_of SI ckI e cell is

r educed ShitHR or ? o4&k Ty i E el a§ d’i VR’ si c‘kméRc:ell t hat

is wt hl-fSNR]’Q,rTT'HﬂQCI'FmJ ate m)R‘v,as-eG:l(a)tRI’r,e -af () IOR ‘subjogel) srirher eby

reduci ng ,m he cl us at caused by

si ckl ed ch{ It r]-EHLéngeﬁol in part}&g’ﬁ thb?gbégn’sed%((r?gﬁgﬁée )of the Gardos

" ch&nnel "%(%)1131 etApaut i€ (AMGE (SRT the G (DARTHSR 0 siCBKCH) g¢el | di sease,

the i nvenist @nd)nal,s0-dit ekl 4o, Mebbadi )R r eaLbRPcRE) gheYeNti ng i ckl e
ne or

cell disease. 3 an_effecti ve anouff of t’'e conmpounds
" accor di ngFI'{ch@?es%' 2 ﬁ%?@nf'?%ﬁcfﬁ)sﬁ dhiar naceuti cal conposition thereof, is

adm BI ster gd éaz:l-ﬁ Rdly e.ﬁide'idéf:{de&m_@g Jdl@at%dCEEFmCEhb di-s8, ?SEZ:J The net hods
may be used .tq .treat. si c i.sease phy o decrease

i nt r acel M=% on (?‘at& agﬂﬁ’eld &fgrgﬁerai (gﬁaa C¢hus di i ni sh
the ti maldayhydyr didse;, $5anyl;edub5tﬂt&teal i(ag-@apnd a@sb opccsl-ug{ yon in the

bl ood CII‘ | so d therapeuti cal in patients
W th acut gééﬁjl(%gmc-egﬁﬁsrﬁttmga gﬁ% -¢ % ?iﬁgg g -14 g 0 JUN Z%OZ V\%

991 26611 - PGﬂQS%I?I@WCéGﬁ%Wngu@ﬁMMU@nfrsCRre garh épilependentlyont rol
bot h t hgeuwn@rmndndug@bupn cehstike gk oes -cﬁhe—nerrpmm‘s ,o0Loghe

inventio | so CIfI |nh|b|torso li'an *éel | !

prol i fergt(%aﬁRaThusg?$ﬁ9%ﬂd gectc(st)tc?(,B |'nv5§?}mﬁ pr 6¢i(§dSRiet hods of
i mBi bit end fendiraloastbyll; proI [ feratl on as a therapeutic approach t owar ds
the ° treat r n r e d. n

abnor mal ceImEB%r gglyg erﬁiéﬁl EUBQF%E_ ghﬁ%r%gggegtg gsgﬁéeéééﬁ lg&?ﬁ%ﬁg ggp’ves
only a SPREF&edt oM the EHAVRAI SPREAESANG: ofahalodens ecCiQERAmDUNt of at

| east I one(sljlar'naeol(ogona], | ycas bre, co&pgyxgﬂ:gccgtg) )< Ao o.l.lea,g Nﬁv%e)ntl on H) a
mamal i a in.s und may act cytostatica y, cyt 't oxi cal |y,
or by a g&%‘g#lﬁa’tpﬂg’d Jﬁﬁ%ﬂ?&gﬁ’;ﬂ snms to inhibit cell proliferation.

Ma@mal i an ceﬁﬁshtRéa%abiedﬁpﬁmﬁesthnnaeieiﬁednﬁrmiethasgnbap snoot h nuscl e

celI's, &EbHEobtasgsor enﬁlot felical gekbs, \RIi8YS RkenyANGEH %J 'é yand vari ous
cancer cells.. Tn a preferréd énbodi ment, tell proliferatio fnhibited i'n

a subj RF¥R¥1er?™Y from a disorder that is charact eri zed by unwant ed or
abnormal cel+-pridsignatenm Siedleai spadesbhe eb@fiddescri bed nore fully

bel ow. Base ur 0 j roliferation
Cr Cor o FacaRetie ety MRG0 Lo OB M 148 %0t troat i ng
&S pr e\zé?ﬁ#ww@é%ﬁ?escm%&@n%@pmrm nee ¢ | nere| ¢Pnpeunds. | n the

met hod a&&omﬁfﬁﬂ’dn@ @m:mlcg{ 2 d@psktone worpound according to the
i nventi ':%aar:L ceutl cg gonpom tion thereof, is admnistered to a

ot | oSS < T 1 & RS TS &FF B Lk el col |
prolif éush on. Pmall'@bmn |qal;nerh3h regintin et deorh dirbytlenymecidd s ubBirthdeory, it
i's belijguath3i.hat adm nistration of an appropriate anmount of a conpound
accordlng to the jnvention to a subject inhibits cell proliferation by

A% ering t he Ghid Y pnatdexrs ssnestod the Hinantion Rigenidesigmethoduch

al t er atfican ma‘du:nm«_:gc stilcibes erythliwgiﬁe teRe i1 4HE drp éﬁtﬁ/@bldéia&m t he

conpou ent| i_nhi bi pOtaSSI han els of cells,
parti cg‘ﬂarl e R%%egég v&f:g 58tc§§59| i dh Detsed
pr ophy Chet Mﬂoyl tovplyeentonnaaittiod Gr sailmdrerrwryctéiﬁoeyjtfe .112 S &N 2002 WO

. 991 266 4819 _pr ra utlcallyto
reduce%éfhaﬁgslg?‘%g?% |g ergt ?%%E%f gbnorr%ﬁ%r%%%# ng o ?s The '
eBnpouRBYestignph ¥ nacBharsarensisaladampasidiiest thegedfe fiffeativecal |y

. to protbf eeaticagseekhs Eeyﬁﬁfééfyt@ dle'ﬁ@)d&lattl,orﬁ aR0ldf Heatd ol a desired
tinme, a  subj.éct stemcallyto arrest or inhibit

0
cel l pPSFPFéF§FFOHE1ff¥%§§8§ygﬁ éﬁcéﬁéJEh aCEEFEF IR -abridt fal cel |
proliferation that can he treated or prevented by nmeans of the present
i nvention include blood vessel proliferative 10 disorders, fibrotic
di sorders, arteriosclerotic disorderS’and various cancers. _ Bl ood vessel
proliferative disorders refer to angi ogenic and vascul ogeni ¢ di sorders
generally resulting in abnormal proliferation of blood vessels. The
formati on and spreading 15 of bl ood vessels, or vascul ogenesis and
angi ogenesi s, respectlvely, play inportant roles in a variety of
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~ 0 JUN 20Q2 WD 99126Gl1 - PCTNS98/ 24819 Proliferation of endothel |$g SU$ %002
vascul ar snooth nmuscle cells is the main feature of neovascul ari zatTon. " Th
invention is useful in inhibiting such proliferation, and therefore in
inhibiting or arresting altogether the 5 progression of the angi ogenic

" ¢ondi tion _which depends in whole or in part upon such neovascul ari zati-on.

The i nventY88?% harticul arly useful when the condition hasPSHUSRE48Tbnal

el enent of ~endot helial or vascul ar snooth muscle cell proliferation that is
not necessefeéryedseubddirenty tthd. sickbeyasell adéhpdiamionrols eeaiydes] )

psori asi f@% j I ] endo ' I 1 fe | t is
indepenage]ﬁ(?a%]f t gaéggggt%%?éﬁ{%%?? ggo(???%*%?igﬁ %s%%%ia e%@'ﬁog%
neovascutket zis i $hthinkehe seiczoebredlatihor VnFerlakie red a subject,
neovasc j [ § t & fap:h S8cEtud of 15

endot he%%féﬁvgg%uﬁg?%ﬁo%ﬁ hr}%sg%g%gll s‘.yalglrj\ tg?nisau%é&;g%‘% owm h of the
turdr ceFPRSeHRFRE| JdRerse oEfechs FRALNRBGaSCHPER+E F20%ed i Y i sifipledkd by
t he cor apoungls descri bed herein. The invention is also useful for the
treat ment of fo f‘%b%?tic i sorders uc@i’as.fibrg ig arnd ot her_nedjca

conpl i cati ons™BfS¥TOr BT LRRT cFP2eSht t "R WHYFR g? i AT PEFEeF D

prol i f ergdi othoftfeabmeht astd/ odvbot-eventbodi of oasckheotelhgdisduamsi tn (ot her

t han at her Si i S | o ' u ' I [ si on
ool 11 SEEHESE” Sactl € o SRinalf; "ty Chebfipn HEP1 18D Sabl iRl
whi@h cam m@mhw%ﬁl%@lﬁm iexapenhiealivnef fertie spreunsef ezt i c
condi ti %@asf\rérﬁé'@&ﬁﬁ&&ﬁ'&éf&&iﬂfr%u;&ﬁé {Rvégeeehpeca 4 hi ckening and
hardening of the arterial wal]. An arteriogsc]erotic_condition 30 as used
herei n rﬁ%’éﬁﬁ‘“ﬁ%@%%} CRTRA D} &8 okrereqt ceF@r 3t BATLERE, BUEF&F Ry s,

at her osct@smts ok bs | skl ahik de Ot ehe apaelenschay obé csedhdt ih@NBrom
characterj €S e ot hel i OL s u S scle cell
prol i fereaJttlgrg% hqym':rllpné(:jl%j('jﬁg]?ligDé vcalglg%%rgﬁoﬁﬂp}—lgﬁg{:i %}léﬂ%§ Jé?% e?ggég'%%y

Pridl i f er at i orlfyStastpthes mrndcthusthe teventianapPraysdes pathetiodcal
feature ddy o asid SRl nPARSERSC A QSd 51 piolSrbehteyhadiahaichi bepgdi on of
grow h factors from endothelial, -17 2 0. JUN 2UJ2_ WD 99]. 26611 ~

PCTI USoSEtAind JTELVaR | SRNtAicheT FRORPRLIAR] GRLbI LB BEFRi HaFh shBot h
musci ~~ astowtt; dfh aturlgastedime cdmpowad | decondiingi hal tye obsvencisn her
artery. T J | | S LJdaninhl bitlpg i ferati and

t her ef oraerﬁﬁ“ndzgn\é%z%ﬂ%g% ét%eéngﬁjsota%léojfno,ﬂ n‘%%%%?bl ??ﬁgc’?ﬁ% p{rzgg%lléglg%ﬁ of , or
ewdn halaslig pued ifiesdtelsdi.on Bfe sirtpied | P6raPPBAS ARYCR hBa¥saski at ed

at her os @iy eytcndiildQny Prfidespiconiploraacuias sompinables! eccells

produce cel erated _at herqscl.er.qsis Lch is the i eason r 10

fail ure%&%‘né“aer atg’rlasﬁ“ss‘pl zi’ntlé’?'r‘%’&t aﬁ%om}teF%%‘:é%{'éd.ﬁ%ﬁﬁas,il%?o?#g? atfon is
al so belthdwedannee insdivsiee vasrugraont sméath ongschndoedhs ul Tneeklystesul t

i n obst Lpefdipe19k 1l k10, 0RAY AL QY iSss JHGpraveRhten t81vseing in

i nhi biting such_obstruction and reducing the risk of, or even preventing,
s8&h 15VRLARS LYPESs & SRTCSFUSP I al so result in endothelial and

vascul ar sno@mh siiddl enethlerpaeiide atiton. ifventhporyrouides &austiody any
P oonTez, RUIRIRG SERTEE 8L VARINE Lfiinced ol h il RRE ATy ST 90TY AN
bal | oon™angi oplasty. 20°Restenosts I'S? the el n conmplicatlon of successful
bal | oonPERGiIEEFASLPTORN Re SbeFdry SHalera®sd TENaR. hel R ehked Retpedcaused -
by the pel aasetobngl evhoha! 86e3% ithd asd!l tnof iAveReNbLAl ok hUrY to the
endot hel jal cell I‘i' | i ni ng the cqQronary arteriges. ;hus {)% |€h| biting

uAfant eBRERIGERBFLSR LaRA™BRSSEACRS tﬁ{@%ﬁ%fce’r? PRI IRFET$InC the conpounds
descri bedbHerti incarelieofisedchotielatimerttt e aandunt t dBf enisttre ofo

rest enOgL S« r clerotic condit] ' r

pr event ghﬁ%§lﬁe%ﬁ§ 8ﬁ&?ﬁ{ég§r 8I§eﬁ%’q°rﬂ“ea |T§)Anr&|q$1]é ude"J.Sl%lfgl g@%{% ﬁgm%)'
arteri afbeaFPEPPHEE RRYAPYecompbEtidriati g fPBRRRHMERClPER LENdtorthascul ar
snoot h F&lé@hgeﬁsﬂﬁg éewsasofomg R Qs sk bet €S, tih abetiLor

gl oner ul oscl et os iyand di abetic rétinopathy. . ~ he cor%é)un s, descri bed
héPei n %Y‘étﬁ?%ﬁaéa ent PEATRRRBRY asthe SFImnmh PP 0% hePRPoFLE1RR1F in
treatingdpin35tpredendi A0syBsboYS thipeh Hadpiasder chseases:iNedpbastic

di seases_whigh.c treat ed neans. of the pres L i.on include,
but ar e“ﬂ‘&?nIg??n %d%&?“ﬂﬁiﬁ?ﬁt P l—%"“t’f’g’ Jﬁ?%oéf%%%%ﬁ%%ll -

PCTI US98124819 . ~ cancer; brain cancer, including glioblastomas and
medul | obl ast onas; breast cancer; cervi%QI cancer; choriocarcinoma; colon
cancer; endonetrial cancer; esophageal ° cancer; gastric cancer;
henmat ol ogi cal neopl asns, including 5 acute and chronic | ynphocytic and
nyel ogenous | eukem a, multiple nmyel oma, AIDS associated | eukem as and adul t
T-cell leukem a | ynphoma; intraepithelial neoplasns, including Howen~s

o o P Y T T R



cell carcinoma; ovarian cancer, including those arising from %gh@gﬂaéonz
cells, stromal cells, germcells and mesenchynmal ¢ells; pancreas

prostate cancer; rectal cancer; sarcomas, including |eionyosarcoms,

~r habdomyosar coma, 15 |iposarcoma, fibrosarcona and osteosarcons; skin
cahcer, i nov@igla6giimel anoma, Kaposi's sarcomm, basocel | ul ar cBEBASIHIE19
-squanmous cell cancer; testicular cancer, including germ nal tunors

(sen nonamemaaenwenarét Bbat m&eahey OEaHELRONBII dpa pLL PRl tummDrs and

germicel | "tunors’! thyroid cancer, inclu yroi enocar ci nona and
medul | ar EEPEPHBﬁ‘E‘mﬁnaeFéﬁaﬁrcaﬁaeﬁaﬂﬁéFGHFnenaaéﬁ%ﬁE cePoREt bods Vot s
tunor. Thgreeppessderekighe i nvention are useful wth hornone dependent and
al so with nonh dependent  cancers Theieal so are useful with prostate

and br east cangﬁrgng? ?§PFGFthEFea%BV8§E P RFPRIAETt 2 dreBhedsferant
'SL ragns ﬁthéaﬂﬁeatméntadﬂﬂybﬁnpi'évbhel@ﬂr bEClih.aéadéé OtH&gE Sapaunerat ed.
above, the iny .S, al SO_us trea reventin
der mat ol 0§ P%E?gg?%ggges YnBPUEPﬁﬁgkapa/ gW?i gﬂ?%agﬁan?e%éborrheic
'dernat05|propaperabﬁanV|rnhelmééhbdomnVelvgs aaﬁlpnsﬂamlng ®¥erruca

I . a0 : d
yul gar| S, pYEbhYAcELani fy| Sr VALEUGRuELBNNIORGYRANNA aflint o£CZE™ AN

epi theli SIons § nic keratosrs
|anannatb??sﬁlgéﬁséngO?%@l%@FﬁgdeGIFPthﬁlWEVQDBH%FUIQhe@hrltls | upus

eryi penat pﬁalﬁmacs@ﬁew@lﬁra&npégﬁapéal tﬁéi—ébrt i €6 355111}9%@@@099% £84Sor
obliterans; nucocut aneoussj__lji/%’r% node syndrone; and ot at ho ogi es

medi at ed BYRyr ovRREPEREor 2RF nhha e?Fﬁecil%?’%ﬁ%%ﬁh%e hy aanmaQ}UN 202
VO 99/26@ammm396m4;&aoaifmatwmwnﬂeh earl hettoested dheptaventban |

0 o1 . N g ARG ek ROETL e Ll RO sl Ve LS L

si ckl e ce ease an or ce ds and
nmet hods ofinieed MnthW%N'sobikﬂQﬂn‘d@swll Buo$lﬁﬁvah¥ﬁ‘ae@l@v:ederhe

trepd ments Ohr i 10kl 81 £t derl SORP - DEcE8ELoRL B EbRABEL ¥R di sorders with
Clotrinmazale or other , antinycotic agents. Mst significantly, the

conmpounds of the invention have reduced toxicity as conpared with
Clotrimzol e énd otDsfimittiongotic agents and therefore provide 10

consequent | al JASIARPYd e fENahld Y ohiy CBLriet Lo ndoL gxample, for

clotrimazole, 1t 1s nown t daz e noiety 1s responsible for
i nhi bi ti F¢ A Wag FSRGE-ISIS eyt ochr one P- 450 i sozyme catal yzed reacti ons,
whigh constitutes their main toxicological. effects (Pappas and 15

Frankl i n, 199344 i.Gol 80: 27 35; l\/atsuu chemi cal
Phar macol ogy 4 %%)érsThe ComPUtHRAL ¢ 485? éen‘%’;}Jn"%/de’ntslji%naJcl%l"“noc(f)h%iﬁt ain
an i m dagal @YGﬂ-aniﬁcralZ@lcerﬂqdne nagiistal -andP}tHﬂeCFQaI C#Jéiyﬂa;gmp$ himelude,
Cotri rraz;altea%eka%nltim't&at k@S menyal, 'd@afy 1P ;%Hmpimds whi ch

are capa f i,nhi rdos "channel” and/ or m‘ral an cel |

prol i fergﬁ%gg a&E’S’%’HtVlg Fogf"ﬁé?'l'n\?éﬂ‘i a’rseo%eéhtéfja'% 13t ehe

3, 35Bi phédkk.i nmanpﬂefernddnembndiﬁn&ﬂ-&)s J rdod ea Bonpanmalys asreve{d, -ag) 25
anal ogue th C 1%; at ring positions
3 and 2 gg'g&%onﬁgg?e & aﬁ g&om%b il %*le |%f%€%ér)%rfl ve enbodi ment,

t he conpounds capabl e of inhibiting the Gardos channel and/or mammal i an
cell proliferagubstaeavedi AYKY .vheemwmwmraraammmd&lhamé&m the.

structural _f — 1 Rs R7).m R -20
Z 0 JUN %Bz% rq“l{’/%egé@%% Ehins aJ&E‘i‘?u§§§1f)E§P9 I&d(e;ﬁne S cE‘éﬂa)F%Fccept abl e
saB®s orwhildratkertswpsbituehtsein: mis 0, 1, 2, 3 or 4, each nis
i ndependently 0, 1, 2, 3, 4 0or 5 5 Xis CorN Y is absent, (d -Cb)

al kyl ., (C1- al kenyl or (C, alkynyl; Rl is ;absent, -OR -SR =0, =S,
=N-OR, -OC (@%—i&—gﬁéﬁm " X Ef8FR, tOSACEIFRTaFRANHIF kigken t oget her
\Iflm t h R, h}iﬁdﬁ?%ﬂad@ mmbp%?@f@mcaﬁleoakkwor@r oF m@suat:ty&nm a%cﬁngregger ed
et erocycl oa absent. or -H - is -H_ - ,
SR, Gt 13/J(fi\i’l?‘%r\‘lﬁzth E&m’éé‘?rc%%aﬂéﬁ' afs -’8 Pendlar &t S or P.
het%er Ocmmd@lhet@(@ﬁloanﬁﬂ %rouﬁéohﬁaludeq StRare Gcd Sﬁ‘mlteﬂd S]Z SR,
O NRZ, ory nt e rom
t Efa )gr outf)D conS| srt@l%%f t@ﬂf’*& ﬁgga&l ggggqeia%%gq %ﬁ%@a%g}lsNR =
- NGs, @g{raZ(g(J@qy ang Shre 11.1@(0) @refeo@@lggx the heterocycloalkyl

-t
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20-C(S) orR , -Cs : ( O) NR ,-C(S)NRZ,\;}?M
) NR (R ), -C(SNR(OR); -C(ONR (SR), -C(NR (SR), -CAlN

-CHAOR ]z, -CHJSR]Z -CHAOR ]z 1=, -CH[ C( O0):-SR
] Zand -CH[ C( S) SR ] a; each Ris independently selected fromthe
group 25 jing of -H (A-C6) alkyl, (O-C6) alkenyl, mgg ynyl ,
( CS- Coo) gvrwyi,\g'n%gubstltuted (Cs-CzO aryl, (C6-¢26) al karyl %stH(uted
(C6-Cz6) al karyl; the heterocycl oal kyl substituents are each |ndependently

sel ect e%ﬁé@ﬂdd}&ﬁmmcen&wﬁsng oh a%rtiwzarw{oréfer@éé . 30 )

O NR S) SR d
tI’CI( hZaI orf%t‘l?ﬁfi m’%’?'}e é??/lhcéfh%ir%???ﬁﬁl %ﬁbﬂ‘ygﬁcéht%ma Bh%ch i ndggendent ly
sel ect echdta@rodyhel gulkyl cgnsupst 18 ga o8 -haheompared GO Fane; q(af:‘éférab OOR ,

22 gk GEETTmem R Slasydisl AL, ePRR R Entent 1 |

selsect ediioxmbampl group consisting of -H (Cl-C8) alkyl., (Cl-C8) aI kenyl
and (Cl1-C6) alkynyl; and --- designates a single or double bond. 5 In the
corrpounds of structural for rrul a (I) the bond bet ween the atons~at ring
posi ti ons 1 a et eh g iekero aLkel ol't RefeBSstAgRe or doubl e bond.

Xt will e s ﬂi:?&h'@ bbemafé hparoybaratafsbepd 1S a
doubl e 10%&{{ certcftntl_.& the subtlttenté Q ag |t WI|| al so be
recogni 2&F BRAGYERY tXeRtaceq| €oth P G%ﬁc%‘é Fhe 'ﬁ?’é 8nce or absence

ofigcertain substltuents Thus, it is to be understood that V\hen X i s N~and

--- is a dou is a
doubl e bond, ¥ el]'pe %agrresaaq‘-b enzt'aﬁ\?ﬁt Eed‘lﬁﬁzeé‘ra&%éé ajs?}hal e bond,
one of Rhaim ¥ qmlﬁrceslmirmbm mmalshaﬁiale%taanbemtl@npr esent; when
X'is C adpon-cdrbch ddibre baith. Rrn&zr 200-58 R BaCin PELEREL - thE @

preferred enbo nent of the invention, ch t he ¢conpounds
of ~f or m#*& @5 Se & Lorr RNk h’g’l‘ 8 %f?e]ag%ﬁz%hr nemr P3F24 he
i ngent i @lkenyd grmmmcﬁsacahaié haset odrstmmn:tmnité@rml aethény\)her ein:

, m
is O, 1 25 X is C.
or NN Y T's ae% ért , %%%}’ﬁls’kﬁm'e%ﬂ nJ;éé{}Iné ?::Xl t 54]?%; Rl is
absent , Pe@%enﬁ@r hﬁ:@:@yl e Bkkevhenln aRe elt"é%t‘h’ébo ltlﬁntélltha 3-8
menber eqlgpéhya_ngrghpaigj L&_-su)t 6411}3%%50 @aﬁeq@d. lbala_e Ra is absent ax
-HRIS%in(i i st H (C3-CB)

cycl oal RGFEICE-EY, ym? BEF &S ranyl, 5-8 menbered di oxycycl oal kyl ,

-DR, 35 -C (O OR or -C(O NR 2; each R5, R6 and R, is independently
sel ect ed frowshﬂetgrtsattedc%%%ggmj» Herdidl 098NN ~fAxen raaw1 - O\R -~
-NOz, -22 2 611 PCTItJ898/24819 CN O R , -C
(0 OR WhergipopnRror mope ydRRISIORTOMS axey §3Ry} HndependenyIY a=. and

- CH~c( oyeplazedeadthhRoithern daperdanidntsel ected from t he group consi sting
of -H (Cl-C6) alkyl, (d-cs) alkenyl, (Cl1-C6) 5 al kynyl, (CS-CzQ aryl,
substituted SCS—Czo aryl, (C6-Czsl aI karyl and substltuted (C6- C26)
akkaryl; the AM&J&A 2ubsfiersehps 2ay ansadiny atersh RIMENSA s et taatabh® r om t he
group ceﬂsiﬁtbﬁgcyéll@l\tayukl@earbwﬁ %aalgzl naﬁr(é))a&\lFié’ast Q(:Q%OR’ and

trihal one nd _al ka bsti.tuents are e i ndependent |y
sel ect eﬁaFgé’n ?hﬁgﬁt‘ogﬁlggﬁsg?t‘iing Ji aglg kY. nJ0 63(5) 3 Lt C(0)NR ~
and trikakoare hpot divhted te, |attthmdent§z3ppwt)elc,t ebj-ltymyﬁ.t he group

consi st ( | k Vil And al kynyl ;

and/ or @?b‘gé%ng&a Ig%ng@sl %glieihgysgalu%?’h Egﬂgenlik xgp:@erréd

30 embodiments, the alkynyl group is (c —cs) alkynyl, with (c,~C,)
being particularly preferred.

[ e—

"Substituted Alkvnvl:" refers to an alkynyl radical
‘wherein one or more hydrogen atoms are each independently
35 replaced with other substituents.

] Q-



In anot her preferred enbodi nent, the conpounds are those of struztuuuay @2
formula (1) wherein: 20 mis 0 or 1; each n is independently 0 o ? C
.or N, Yis absent, (O-C3) alkyl, (d-C/) alkenyl or (C ,alkynyl; 25 Rl is

absent - Hwo6¥hestO -NRz, =NOR, -OC (O R or when taken ﬁ@@éﬁﬁ 8l\gith Rz
is 3-5 nenbered oxirane or 3-5 nenbered substituted oxirane; bsent

or -H R3 is absent or -H 30 R~is -H -OR -NR=, -CN, -C(O OR -C (O
gr 5- 6 ntahicox: Hi vedyry ctoakytoR enzhi®Ry,, ROweared FR4 s alkydgpendent | y
sel e

t eg iéﬂ?{r/’l Bf 919 fonéésééflgngé %ég -F, -Cl or -Br; each Ris

i ndependent ecte rbmthe group consi sting of -H (C~--C,) alkyl,
(Ad-C3) al kenyl, (C1-C3) alkynyl, (CS-do) aryl, substituted (CS-d oj aryl,

(C6-4,) al kﬁiﬂsulﬁé‘%i“"%@ﬂe@ £o:an) - §R|¥£’c§i’éal Wire R QL%N 2Q0
. V099126611 ~ 819~ the oxirane, substituent is - -NR' z,
-GR arRERY L rFhEPBRE By 1 2 LEYRY br y2S aRRE HPRAr O @bst | tuents are each

i ndependent |y sel ect ed fromthe group consisting-of - F -Cl) - Br - CN,

. -NOZ, 5 -NR ( ri.h - H, - C3)
Ak, (0 AR e A B e reed e Batseadionie o doubl e
bond. I:Oadilcisl|Mvan@tmmozp]wqaeteckdre@bedtmtsysﬂmcomm a1 hose of

ndeperiaiTy Do uag) HIEIET ndt Pfivdd &, b BA® 5 s ) a

13|, ghenyios NaRikany srthrasyics szaleynyi : indacenylahand theOR -5R, =0
t—S th'\FQie Ofn (@eﬁrregi Qn(n@dﬁaerh@?fl 33 %‘yl %:%x(ps)ié? oﬁ-teg t)\’\’tﬂeg gagen
oget her -8 .nenber ed het erocycl oa r a substftuted 3-
menber &F J%?o(s’,?ﬁc'lc q:@airé'-mf/ Elgé%ﬁ?%is absent or -H R4'is
-H -OR, -SR, --NR z, -CN, -NO' (C3-CB cycloalkyl 3-8 rrerrbered

et 00! Odlrt SR g LR e 0 Tyl AU iS00S

dd ect &F MYiR HARWRIPp ommFnnprh - Ind epridenty, remacedsmth NR z,
-O\R aoth@RsibstN@uentd), -C(OR, -SSR, -O)OR, -C(OSR, -C(SOR,
_CS(S)R, -C(O)NR z, -C(8)NR a, -C(O)NR (OR)) 30 -Q(S)NR (OR): -C(0)NR
(SR) , -C(SNR (SR), -CHCN)z, -CHC(OR ]z, -CHC(S)R ]2, -CH
[ cgl O OR ]z, "AQMaEyd): G?I}eiersCIﬂ[oC(d))ﬁﬁ‘aﬂgrat‘rcbheo‘lf[ @ABYSR Jadkezauih d%k| Is
i ndepe
ndepeRisyiint SRR heklh Lt YOS SR S
€6- Cz§)‘-’-r§‘IlFE‘é = M%&&strema&?d( cBLtdp@n aane@r jloletys Typical y p| zZ~~-

VO 991 3akkkyl BEBLESOBNRAGES, | Hite ) aicw yriardey kosUltRingyyent s are each

i ndepﬁﬁegngﬂxé%g) e&ﬁo%glz r&?? { he %r oug anSIZSl;él(rg the@("§)e§|?zyla ng z, - ,
tri hal shet hjke-5 tIPi’ePéiﬁFIerafﬁé ahlcpdjimentiss: ithee adkaawd exemp ddependent | y
sel ect d, icﬁg: amaagywplceng shing1gR E halam&, 1- @EQ&can?g RbRety G0 OR ;

e B%XEI 9r§8Pe&%eéci r%ﬁ%( d’?%b% d‘tﬁﬁﬁ@. a8 ;”EE Cy C6)eac

al kyI Inacticulredyl pasfiefCid Cénbaldiyerits - -thedeikgm'arﬂ.egr@uy ngl e or
doubl e(ésQQﬂ;) &Waryl, i.e., the alkyl, alkenyl or alkynyl moiety of
the alkaryl group is (C,~C;) and the aryl moiety is (Cs~C,,).

30 "Substituted Alkaryl:" refers to an alkaryl radical
wherein one or more hydrogen atoms on the aryl moiety of the
alkaryl group are each independently replaced with other
substituents.

35 "In Situ:" refers to and includes the terms “"in vivo,"
"ex vivo," and "in vitro" as these terms are commonly

recognized and understood by persons ordinarily skilled in the



wherein when Xis Cand Rl is =0, =S or -OR, at |least one of R5) }[m
Is other than -R, preferably other than -H or 25 Y is present or

other than -H and when Xis N, --- is a double bond and Rl, R'" R3 and Y
are absent, R4 is other than -NR' s, preferably other than -NFi 2. In still

" anot her preferr enbodi nent, the corrpounds are those of stg fo0r mul a
(n V\hereWr?”f'@aSn Is 0, ~., 2 3 or 4;. each nis mdependen@iﬁﬁhsw 2,

3, 4or 5 xisc;, Yis absent (C1- CB) al kyl, (C1-C6) al kenyl or (Ci- C%)

al kynyl ; a2 .RlMbseabsent ;;heqanrasa nZf) s8N msomplcye@qlareis-mo) R}

-0 C(S t d
hetgﬁoéﬁém%i%@ Bonflocthele; B8 abREERREDe \hirlReL 08 FalnlERYORRC,
absent oentHty30cR3li orabdestieons- Hourd ps inHplacw,, WlEﬁDUt mﬁgazd €N,

'qsiw fcge)(,-&) &x% g{gg&ﬁ §§eeg§a§€1taﬁt e&ogaeg%;ggl &L %sgég%gfgomq ..

each RS, ORSlQNEeRQth n@éﬂ§nééﬁ§t}°§ep§c98§lFPBﬁTthe 35 group consi sting

of -halogen, -R, - . -SR, -NRs, -ONR 2, -SNR z, -N0O2, -CN, -C (O R ,
-C(S)R‘,-C(EO) -C&O SR -C S)O?',-CS(S)R',-C( )
O) NR 2-, ) , -25 2 0 JUN 200z WO

99& (2%%11 - PC"?EUS9&12.&8a9geﬁé5}aNF&'(B€Bt)Lbn- EChENE ESR ﬁyntg{ég?ggn]@SR )

- Z VA

-CH C(O gﬁr?_{hg( gé%&flé:gk%?é%@éch Rggéclﬁﬁgéﬁe:]ﬁi nﬁt %ﬁhsel ected fromthe

graop , 5 confisti Bglsf a- genechlCspagkiipn, sgt;emgs)foal Eyﬁyhese@lines)

al kynyl, gi @%oﬁ lshfndéuﬁéhbkﬁmﬁ £6Sthe0)indkYkiohCs- Czs) , alkaryl and
5 s? I'; the

substit ufe al kary et erocycl oal kyl substituents are each
i ndependently selected fromthe group consisting of -CN, -NOz, -NR z, -OR

; _2;]? l-C( §>¥ ER’l DEFA@EDNBEBCRE@@%F T@@t YERENTIONO) SR , - C(S) SR dan?|

ri hal one ' e_ar st LU nden

sel ected frgnﬁﬁhglafgéﬁegoﬁgltﬁﬁnéaSEgﬁgFB %QE%é?EyRsﬁggékg%R%% C(C»éR
- C48) OR sicEQ6) SRhydr&t$pSRvia- aBiNRtion]1 BE- Eh8) RRrdognghamnned! diserhyl ;

' h R e -
?gﬁ o) g?rgb?gﬁ?e{:.‘ﬂ@f}&b¥uﬁ?E;Eﬁﬁgoé%ﬁmtbt}ﬁrﬁéo'&BeCQﬂéh%h'e'i‘% gf;dalagl e or

C, |
double bﬁﬁﬂveﬁﬁHCQ0°ﬁh§%€¥ﬁemﬁ€ﬁlR§1F§356 orlhcﬂa tLp F% &$n&3¥f R5, Rs or
R~ i s ot brewhhenat Reloprehesabby ahhémithanleHcoota¥ningpreeddmycotril®d is

oS B ek baPREREGSREE e REBOELTERS ch bt camBLAtH
foroh beilnwei€Rle(e@yytRyocytes (Brygnagp2eb18 2:01381%2@'&2_9.1@311_&,9& 24819 z
N-OH (~1yhgbst€)ob 762628269l ~studies in a transgenic mouse model for
sickle cell disease (SAD mouse, Trudel et al., 1591, EMBO J.
11:3157-3165) show that oral administration of Clotrimazole
leads to inhibition of the red cell Gardos chahnel, increased
25 red cell K* content, a decreased mean cell hemoglobin
concentration (MCHC) and decreased cell density (De Franceschi
et al., 1994, J. Clin. Invest. 93:1670-1676). Moreover,
therapy with oral Clotrimazole induces inhibition of the -
Gardos channel and reduces erythrocyte dehydration in patients
30 with sickle cell disease (Brugnara et al., 1996, J. Clin.
Invest. 97:1227-1234). Other antimycotic agents which inhibit
the Gardos channel in vitro include miconazole, ecohazole,
butoconazole, oxiconazole and sulconazole (U.S. Patent No.
5,273,992 to Brugnara et al.). All of these compounds contain
35 an imidagzole-like ring, i.e., a heteroaryl ring containing two

or more nitrogens.
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txoj tix) tx2j NHz (~.3j (x4] . tZ ~j -27 a o ~uN 2d} JUN 2002
991 26611 - PCTNS98124819 tz7) (~.s) (19) (20) In still another preferred
enbodi ment, the conpounds of 5 structural fornula (1) are selected fromthe

" gr.oup consi sting , O Conpounds ~i, 5, 6, 7, 8 9, 10, 11, ~2, 19. X4, 15,
I's, 17, 1¥0%8%6 4 20 The chemical structural fornul ae refRSGWVESIREBIRer ei n

may exhibit the phenomena of tautomerism conformational 10 isomnerism

StGF?OISOHErhigBO?FggglOngéédlign% %%cﬁﬁrgggd8££¥€¥ ngorgFLae dramnngs

wi thi'n this Speci n repr y one 0
t aut oremicdulesabdr At ROKAY ugonsrmatcgaamcuamgnabsoan@ennhibltloﬁOGEr|c

f h d
orms, ikl %Ebgl?ngE@SBSEEQ EQ%thﬁeth@¥§th€§c Qﬁ%ﬂ@é %%%tgg%a?gﬁnerlc

tautonerlc conf or mat i onal soneri Cc, enan
forns wihbeh téﬁﬁf—l&ﬁ{ltbaaﬂéercﬁreaﬁnﬁhannaéoﬂégPéaﬁrac@hwaytem ged chy bed

" hegei n. amarﬁamaeumQSpealmeraw@ﬂtIomtrraxsbseéﬂ ER6whofRyef free acids,

free b t ffect Lts~ f. 20 Such salt
W ST L RN G IRER S RO R et

aci g_sTidErh/mﬁfccjay_ewayaméoema&pb.ataﬂd:Lbﬁﬁcl mfitbaehba, si@ﬂaganﬁdaci ds sgch
ot o ARPEbiERc6RtE prblPRRERRh! Bocky (h BLEIb ang Fu)uadd | ULl ShE o

nitric a PEO5¢E
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Nature Medicine 1:534- 540). Clotrimazole also depletes the
intracellular Ca** stores and prevents the rise in cystolic ca2*
that normally follows mitogénic stimulation. Moreover, in

15 mice with severe combined immunodeficiency disease (SCID) and
inoculated with MM~RU human melanoma cells, daily
administration of Clotrimazole resulted in a significant
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et al., supra).

20 It has now been discovered that substituted 3,3-diphenyl
indanone, indane and (3-H) indole compounds, as well as
analogues of these classes of compounds, also inhibit the
Gardos channel of erythrocytes and/or mammalian cell
proliferation. Thus, in one aspect, the present invention

25 provides a new class of organic compounds that are capable of
inhibiting the ca*-activated potassium channel (Gardos
channel) of erythrocytes, particularly sickle erythrocytes
and/or of inhibiting mammalian cell proliferation,
particularly mitogen-induced cell proliferation.
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imidazole-like moiety is well-recognized as the essential
functionality underlying the antimycotic -and other biological

35 activities of Clotrimazole and the other above-mentioned anti- -
mycotic agents. Thus, the substituted 3,3-~diphenyl indanone,
indane or (3-H) indole compounds and analogues of the
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-45 2 0 JUN 2002 WD 99/2b611 - PCFNS9R/ 248y.9 added drop-w se ts .64 nL
(0.0D78 nol e) of allyl brom de at -50 C. The m xture was then wa raedUNJZBM

ref lux and ref luxed f ~".) 1 hour. After cooling to roomtenperature, 5D
"L of water was added. The mxture was extracted Wth ethyl acetate, dried
5 over soYQPM/2Z661¥ at e- and concentrated in vacuo. PCT/US98/24819

2- (2~propenyl)-1-(2'-propenoxy) -3, 3-di phenyl i ndane (conpound s) was ,
isaHated in 30%yield as the first fraction froma silica gel columm using
10%' di cbh:ophawmhanathnaheyaaecaptabuat &alt@ 6rlHySyatbestBeséor,
~.-Aceto§£ % dlphenyllndane SComound 71 1-Acet oxy- 3, 3- dlphenyllndane
(Cbnpouﬁ f) synt hesi zed as follows: 1-Hydroxy-3, 3-di phenyli ndane
(conpound S)m(¢509,gl:f200210noh) was conbined with 0.3 nL 15 (0. D022 nol)
triethyl am ngaich %Olngggegbﬁag?%qgebhaqe 2Thg myxpyurg.was warmed to reflux
with stirring to dissolve al e starting fmateria / The heat was
refoved and & 16 RLOFONGO22 nol) of acetyl chloride was added to the warm .
sol ution. Thg X hbsentgs (rce.t@usr)ngd_]gﬂ 1 efd, v, anrd xenyr ed o 2@ reflux for 1
h. After_cooling,to room tenperature, ‘the reaction was quenéhed by adding 5
mL of m&?g Y¥he reaction nixture was extracted with dichl oronethane and

t he organi ¢ Rayis amsedtpvemR,sodslestquese =NRGROr-e0+Oi0 ), ts-c@)jvent

gave 0.00Q8 1% I o] I ngne, 25 (Corrpound 7)
as an of8 &Ig ﬁ % § V\}F 8% @ﬁ??xné%b%pmtggglﬁ%% JW?SQ%SQ S of

61Chl or meBb8xEfd( heehrgcmpﬂaen;ckyanqaneneubempuuﬁd 8r8 Smembered

6- Chl orHegegbgyéibgmj{%_ophenyl )indanone (Conpound 8) was synthesized as
fol | ows: Tri s( = chl orophenyl) propionic acid (1.5 g, 0.004 nol) was
stirred |n IBMPLSO?I %‘?i?f'cé'ﬁ‘fré%red sulfuric acid at roomtenperature for 1.5
h. The reactRprn.snaﬁamet\m “rhen poured into 10 nL of ice water and 35 the

m Xt ure extrgct, th T sol,xent eva and
0.8 g (54% ylﬁ‘el S"I V#I %ﬂ org“’rFQ Wzﬁcm g%dphééid)hﬁdaﬁengyf@ﬁﬁ%ﬁﬂd
waf col 3eét rembered bf:temtlf‘elts@lkﬁlhavprﬂg)a’meI-GI(ﬁbRpol n€ (0J ORB4C. -46 2

~ JU~i 2802)ors W8P §§11 _cpggysgalgzgg%he J&-Sy;n(@) S ,of
6- Chl or o- 2- onet h © 37 3-di chl or ophen~=. g mdanoné f corrpound .~ 01
6- Chl or o- 2- c%%ﬁ%n%d:'h _3nd B (34‘-” (:I'FP%?B% ayF3yY e o) was

synt hesg:zmz): a?otﬁsisﬂ:imgvsof ~'—hirdnicrnrgem;%l -3Rd|,(4bRchI esmgheﬁma)g ndmfmq , (
Conpoung 6 ed | o]
tetrahy(cjjsﬁdr ran SRl 081124 C(?gﬁoosge‘ﬁé bzagbﬁ hyg(éag}"MS added. The
re@dct i orf F$)QRTe Vﬁé(%)t*rlre'cp(aﬁ)lﬂ%m t‘éi@rl‘lﬁ ‘ur e~FéP) ¥RS (ARBEfore 0.22 nL
IE 0215—¢rpd;»m(chnoyrpaoe¢mﬁ%(ézeltws-& (8) ﬁﬁdesh?r N teen ptn J;“ ng ore{m g¥th
e rea uen wat e cte acetate e
extract sé%€%a¥§gr1]gl neggig:d\gl)h Jap| véﬁ?eﬁ@ﬁé&} 3" i gc%éa{b 'resi due was
puri fi edChift )ER leaaydl ~CHI[GIB)SR'Ag;5s ethyl acetate in hexane as the

eluent. The ddartr MAGhIRLIIRLNG £0ladBetatdi £REYEEEY Starting -
material (I ttj‘rﬂg‘-}rcPThe second fr ion contai ned. undesired side reaction

o ductc‘mﬁfes % r3bt i hCoht 2R84 t KEedi PEYSBYddudCr—Pdt er
gvgﬁ?)raﬂuqnyﬁ, tte-sql)verty, Osfﬁ%ﬁg.t(u]tﬁs% y('ce;,l—d)‘,c)i aryl, ( ég:s c, )d 0

or or,0 ndanone ound i as a
pal e ygqu oW sol | ng'éb%gl( n C(Cj bﬁ”?%%&@n‘%jffem s of ™
6- Chl or o- 3~ thejiher EI&W&IG@H@‘M )SIJ,?D&{IBWWBS@I& @rely | independeshdpund | 1)
6- Chl O 1B ket @%onp&haereﬁae |c)ogx?ghl:\é% B 3c(r§5 m@henﬁﬁ'ndaﬂengj@npound

S si ze oWs or o- en i ndanone

(%%rrpouﬁd%g e@' 80 &gEN B 007fF (ISR wa ﬁb?%’ vIFf‘PJ p {% 8R63 nol) of
hydroxyahﬁmmhla)l&bmecthydm de and 2.69 g (0. 0206 m)l) of SOdI um acetate and
di ssol ved i o] I ' St 00.
t enper at ur eQP %151 Enﬁegtiﬁggyl }21%%% drg e m xt%écg&%\g% f}]éct ed
. Wth eﬁﬁ)llecé@ét drematbiet prevpgaons ishiorg el lmmoa;erwerc @)gﬁ’lem um sul f at e.
Evapor ati gr)Rof Laeozghvenchgngo 85—(9((;()33%9% Yl Hsiof | —c (o)

6- Chl or o- d| (4" ¢chl or opheny “2'N-o ,"3-di pHenyl i ndane (corrpound ~|)
- 35%?0#@ s HaharRe vy i ng p0| nt of s5C. -47 2 0 JUN 2002 WO
991 26611 - ~ PCTI 1. 1898124819 6. 18 Synt hesis of

2- Acet am de- 3, 3-di phenyl . f ndanone ( Conpound i 21

2- Acet am de- 3, 3-di phenyl i ndanone (Conpound 12) was ' synthesized as

foll ows: 2-Cyanonet hyd. -3, 3-di phenyl i ndanone 5 (0.685 g, 0.0021 nol) was
conbined with 10 nl, of concentrated syl furic acid and 10 nL of gl aci al
acetic acid. The solution was stirred at roomtenperature for 3 h and then
wat er- was added. The m xture was cooled in an ice bath and neutralized to
pH 7 with concentrated amoni um hydroxi de and then to extracted with ethyl
acetate. The organlc Iayer was drled _over nagne5|un15ulfate) Evaporatlon of



sol vent gave was crystallized 2- Acetam de-3,3~ as off-white ing point of
169 5.19 Synthesis of 2-Cyanonethyl -3, 3-di phenyl i ndanol , ~C0rruozgld bﬁ) &@
2- Cyanonet hyl - 3, 3-di phenyl i ndanol (Compound 13) was synt hesi zed fj e
2- Cyanonet hyl - 3, 3- di phenyl i ndanone (Conpound 2) (o0.311 g, 0.001 nol),, was

di ssol ved of ethanol at room tenperature. Sodi um borgohydride-(0.437
g, 0.011 %?)95/\:/2\2@511 added and the m xture was stirred at roonf%%xgé%"éﬁ ture
for 15 min. The mxture was diluted with ethyl acetate and the pH was

adjusted to LR 2 vdrochl aric.acid.. The |ayers re separated andythe
aqueous | ayerzeae% :hacl!é‘:g th\ﬂ%é’«?’\%iefﬁlé’t Iiﬁlegggtda% .OmTﬁggchrBFEed ext ractL
vere evapmsdtsdinio afachb At-CHe aXkyde, pfqeae) absempul idfrided @rcgp a silica
gel col gg&ﬁlng 240 ethyl acetate ,in hexane. The first fraction was
unreact €0 $tdrting material. The~second fraction, when the solvent was
evapor at ed, gave SFSEFTGHH1I® wilslode o ZoCpdsolendy| - 3, 3- di phenyl i ndanol
(Cgnmpound 13) as a white solid having a nelting point of 79 - 85C. 35 -48
Z a JUPI 2DD2 V\g 991 26511 ~ PCT/ US98/ 24819 6.20 Synttlesis of '

2- Acet ami de- 3P 3§ SrAReUndsn @i Sitruatugsdp dergnias (F), the bond

2- Acet apetieedn3-tiiephdayls adardhg( posieurthsl4) ands 2sydeBeghiedgqas-Lel | ows:

2- Acet ami des 3, 3-,diphenyl i.ndanone .. 5. (Conpound ). (0,100 g, 0.00Q03 nol)
was di SSSPVQ% ?ér%c&?%%t%ofsigﬁ;gnSF gﬁalbé‘%gpﬁflédf #%TH&SR.)LI gt gﬁsegplzed

t enper abyr thosediofmskdidhydr tte aftlifag whehO®lhenrbbhdwis addedpaad t he
Lxture,, S Lyed gt 0 e h The_m xtuce was
g%énchego\rll\n&?hc%ﬁ‘:ﬁ& rgghfcgrgi ghgg@g 'El %E’léﬁ Tp%hgemgg% %Pgwaggl Ul(i;t racted
wi th et AyFoabet H#LECTRd 2eHe thatibthed identadtys ofr KedlsPeinfhyansiantheal f at e.

Evapor apt@Befitet b abkvaBk gaVEepBadhl sbisketaehtd. Wirgligva tC‘iF_Stcgl i lzed
| ndano

froma mxture.o h cet at e/ hexane. 2-Acet am de-3, 3-di phen
(Corrpouﬁ]a ‘iﬂ?eﬁ/ﬁtémggl fy'gé eH}’ﬁ? i L6 3t POAR 35 al®nft QOEgFngPBF%ZBzg,RzZSS 15
yi el d) amdi Rg aresalsent porhen of 24 8C -a?06-- 61212 Syoiliesitsomd, R, and

3, 3- D phenyld ndaqane- 2- ; I Conp. '

31§ Di Bﬁ’eﬁ%ylél ndanone- Zwr;ﬁ;ét"ﬂ%{ 1%2% a rgd (_Corrp:g%% é.%glz% l?q?ansd’sy%rf%eﬁ Z3d as.
f ol | ows®2d B BrHHRFRAS N ghecoigmmdi 9)aksemy 3pd R,0185presenkds

di ssol velerh Nnx3Dsnt ahdt et+ ahy dx o§yﬁ%mea§,°ﬁg(prmg,ern;ea@tgupg,argoégélzi um
h~dride~{jls.e8$tg, 0.0162 not) was added and the m xture was stirred at room
terrperal? T i 1 hour. Methyl chloroformate (1.25 nL, 0.0162 nol) was
added 25 andimha prefereedosnistdimedtadfr bban ipwpetiaony ether 1 hour. The

J oKt Ur e olens h i d.ex it h h o The

(r:Eodr(rbi ng%l extracts %r?ﬁﬁ%@ﬁ%@ﬁﬁnﬁéﬁ%gm Lt%?éEe\Y/%Egrg%?%gnbf t he

sol vent gaver BRI RERE ¥31ed shpeRinestpofi Fhedipkentien; cihgel col umm
usi ng SorddiyidSlaxe etlabse ioF exanetasa el fefhuld heI proneesinas col l.ected in

the second f ion of ft | uim. Evaporation of the solvent gave a
slightly wetﬂa% n‘ﬁ' _si(;'l i 4 %loc&ﬁ %Jﬁas stirred in hexane.

3, 3- Di pheny|9aftharibries Andangndenicstnt @, (Lonpouhd 4.8F fbs col l ected by
fagd tration as i ofd-white solid (2.06 g,~ 45% 35 yield) having a nelting
~(

S ksl g e AILIEOE U003 bbb v EY 00 012

3, 3- bi pdyyiylr i ndanyl 2-napht hyl net hyl ether ' (Conpound 16) was
synt hesi zed gas 4 £0 1o droxy- 3xndam di_phs hnd 3) (0.256
oAEobkatat, Lo oy iR, SRR R RN,

g, 0.87 mml) was dissolve 0 di met hyl € an led to OC
with stPREtHET FodbtuReadf de 08 omengered0oxiFeMe WS 2aGHds tddmtede Ieact i on
30i I r egheinper@d dxiatin@G before 0.23 g (1.04 mmol) of
2br ononet hy na_g%;tjggé ene vvas_g?gded. The reaction m xture was 10 allowed to
warm to rooitt era??ﬁeo%n Stirred for 15h. An equal volune of water was
added to th& nistaksenindort his; was extracted twice with 50 nt of et hyl
acetate. Afgersdryrng.@yer [ esi_ym sul.tfate e~50l vapor ated and
RS s o oto B o .

the resul tant solid was purifiéd on"d sili%a ‘gél et hyl
acet at BETRERELaRELR8NY he B Behembereds ey IrHEaa B kol 1@Q)RY, was t he
gesi r edcpopdret orEvaposakr on of the sol vent gave 0.300 g (81%yield) of

3, 3- bi phenyl - 1- i pdanyl _2 apht h | et hyl et her. (Conpound ~.6) as an

of f-white, SEFBKEssAts Bszgv &%?B?ﬁ?ﬁégi%‘téﬁ’ §@§pe&%ﬁ?e om Ehgjany|

a- (4neghghpotonsiestingent (oapegad,| #k3, 3-dR/phemA -,1- i-mstamw -NO,,

a- (4-nmethyltoluate) ether (Conpound 17) was synthesized as foll ows:

1- Hydroxy- 3,3 25 di phenyl i ndane (Conpound 3) (0.505'g, 1.8 nmol) was
conbined with 0.069 g (2.9 mmol ) of g umamde in to nL of

di met hyl formam de and stirred at roomtenperature for 1.5 h before 0.667 g

(2.9 mmol ) of nethyl 4-(brononethyl)benzoate was added. The reaction
m xture was stirred fcr Ish. The SQJireacti on m xture was poured into 50 nL

Y oy T r . —1 ~re Y . ..



35 3, 3- bi phenyl - 1-i ndanyl a-(4-nethyltouate) ether (Conpound Z7) , as a

yel l ow solid having a nelting point of 50-52C -50 2 0 JU~I ZDD2 wq UN 2002

99126G11 ' PCTN598124819 6 . 24 Synta-~esis of 3 , 3-biphenyl-1-inda

{2- . chlorotoluyl) ether~(Conruound i8) 3, 3-biphenyl-1-indanyl

a- (12- chl ow®x ¥Y26¢41) et-her (Conmpound Zs) was synthesized as fRSITVdRA8/24819

1- Fi ydroxy-3,3 5 di phenylindane (Conpound 3) (0.503 g, 1.8 mmol) was

conbined with 0.075 g (3.1 nmol) of sodiumamde in 10 nZ of :

di met hy+€n; magi(deRapd-S{0) ORY, atC(QPRR { snpel (R)WRE (P8 ). SCH (oafgre 0. 40 nl

(3.2 mp [ er I de was added. The reaction m xture was

stirred {:ﬁr[e %R 51 YQ%)OQ%}ZC %ture was poured into 50 nL of water

and extract efaebuR %$n§l§dapehd€5th1i stlechofl Brendike geumonbi ned extracts
Vere &@gé@gt%gh P“—ﬁ‘e éucesi Q‘iﬁglsOQbUI&f)U'aﬁﬁEﬁyQ”d ébhf‘c ol vent

evaporat e e el . urif uum

di §t| I f%%kYBﬁlto(Ss \Feo)% SQWAW@%)(%I"%Q B3rylpi dﬁ'e’n?is)l i ndanyl

a- (2- chh ok et9h Uyha @nmbetl{:@aao @sd-d{é)) a’iﬁ:aﬁ: p} id having a nel ti ng poi nt of

27 - 29C. 6. %E nt hesi é % al n %/‘bl;ﬁonel r opanol

(Compound | 55R80 81 5Re 3o Baritasnts: SrhsnoR. SASREHR f#ound 1 9)

was synfhemi zed gsotpl consisBidd phengdlj neldgne-NRCppeORd, 23 (@) R/ Y, 0D7

nol ) was bv { rahydrofuran, cooled in an ice bath, and

0.97 g (6%8@ §ﬂ§1§ t":']fﬂﬂP ?g%%jnfhydrl de was added. The reaction 25 m xture

we@ stirred Blerwon tamperbraryl f onbst Styenks oree eFh Mindependentby) of

3- brormséwé@@@n@fomva&e %éﬁéléﬁiﬁc{;laﬂ RYEsGegNt-¢ &) eact i on was
quenched with ya ter{r@ﬁ%ext ract ed w_th acetate. The conbined extracts

vere drTRCHRT ney m A% I PAIPMSTEYSHl vent renoved in vacuo. 30 The
resi due was mmhfmedls)mmdepémmw sol eickedsingn Itido@tdyh acetate in
hexane he, fir |on fr u recqovered
starti ng rra r (}g é 'ﬁzt gslie'ﬁg c?lrpohﬁgoﬁ?gi glggv?%e-p‘ﬁoduct.
A er eHpORRE ox he soI vent, O. 84 g (35% yi el d) of
3-(3",3 -Bi Dh%YAeilgr@cééld@ryin 1 e O5e) 6 @88 Ohotdompound 19) as a bei ge
solid having a nelting point of 98C was obtained. -51 2 ~ JUN 2002 WO
991 26611 - PCTNS9812481'9 6.26 Synthesis of
2- (Et hyl - 2" -Xri, ghadihos | mresfjdrrech yatilmod A =188 di e rednipriends (Loapohosle 201
) 2-( Ve :ﬁ)&m - 1; Qxy- 3, 3di phenyl i ndene (Conmpound 20)
vvas syﬁ%e%%ecd&dg’%cﬁ oWs ?Ié é"%%'d{]enyl i ndanone (Conmpound 2) (4.4 g,
®D141, nol ™ veS Hi¥sdiived in 30 nmL of tetrahydrofuran at room tenperature.
Pot assi um hyalidider (i3 4rfledbriffetft 1Pl st added and the mixture was stirred
at roomtenggriasttgg,lj% 0.5 h. 2-(2Hronvet hyl)~-1, 3-di oxol ane (2.0 ni,
0. 0170 nol) "'was added dnd 10 the m xture was continued stirring ovesrnight
at room ter’rﬁ%ﬂ@c @ksertthe (F.xCulr @l quedctfad RLKRNWAL eF 4Bd-@Wtracted with
et hyI acedyaa.; The conbined extracts were purified on a silica gel columm
gl ng 8% et acetate _in_hexane foll oywed b 0 et acetate in hexane as
uent Ther}%S %ﬁ%’f’twag'co?ﬁecfgd Tt he™ e@% ?)’é&? 13n BFf¥BRB col umn.
Evapor atakeEm MDgthaes'olw.etM Rga¥e 3-5 membered oxirane or 3-5 membered
2-(Eth d e)) 1- hydr oxy- 3, 3-di phenyl i ndene (Conpound 20) as
an off%ﬁétl&%ft%golo%g 81'3_' , 9% yield) having a nelting point of
124-126C. 265:972%%%RF @Bnpdinds . ' Cther conpounds of the invention can
be synt hesi Redlbyamggﬁt rtern:qd fication of the above-descri bed syntheses) or

Bbom Nayor oot i cz SHE ML T O e G s e

Car ol | menbered. dEMANPbEclbal}iyﬂ.ro Activitv This Exanpl e denonstrates the

ability of ral egplaRy t f ) to
"ohi bi 1 the SS0R vy ahh ey PETPAMEHRN LRI Bedbtieed BB A L) andror
ni t ogeBrPHBUEEASEELNGr OF| +Bf at -8 (-Mlt @g‘emE}':Assay) ~in vitro. The assays

are gengr al %HC?DIQ' .rLeabh&fef;eﬁdgﬁH@ Stkdllt@d Fe-dnd t\Het (r)ggc%s I Vi txég?fz 68t1 fller
nmpounds o struc or mul a r -

SR iR R 5t St B, (o 2BKYle dCaThe) pRPERY L1 rkFE S on of -t he
Gar dosatkgnpel, (Q&Wmnppmm)sﬁﬁ’duthé I(CgoCwer erget e red)as descri bed

in Bru t 268(12):8760-8768. The percent 5
i nhi bi ?Iﬂ}géﬁgg m%%s%%g‘?ﬁ%uceﬂ dg ﬂ’?‘érati on (10 ACM conpound) and the

| CSO were determ ned or.descri bed in Benzaquen et al. (1995, Nature
Medi cine _1:534-540) with NIIi 3T3 nouse fibroblast cells (ATCC No. CRL
1658). Other cell lines, e.g., cancer cells, endothelial cells and
fibrobl asts,




ZO as well as many others, nmay be used in the cell proliferation assay.
select3.on of a particular cell line will depend in part on the dedi{} e¢fUN 2002
application, and is well within the capabilities of an ordinarily skilled
artisan. 15 7.2 Results The~results of the experinent are provided in TABLE

1, bel ow. bdgiyrazol.e i s reported for purposes of conpari f the °
corrpoundswtgg?t(g?j exhi bited significant activity ~. n both agggyg?@%{ﬂ&of t he

conpounds 20 tested exhibited significant activity in at |east one of ,"t‘he
assays. TABL 0, i i YLtL ofyaVar Lgus Con nds. 25 (%
Tnhi bi tion ng%%ugggf%?gl%%#%éqé;kﬂ .?%genqod'AsggyG’ar (rj@gpdﬁ\%nel i
AssaycobpdoptiongbB¥ti cso t~M I nhibition (% TC30 tl~)1nhibition

(%9 dotrimz 0 . 9 ' Y/ S 4

98. 0(2)éégg%jo@f§§6%§§ﬁ§£fﬁ&%§§i§§§%§§%o§%4 JEZ,, 602%%?22%%%@0. o( 5
)--2 9'9eH=: : r ? =M - ).4(?(‘)98‘.’ 1 .TEB2saN 0 B8R, 2 0
JUN 200280, 9HNZEERY , 5d(@)PRF EPRE 245D Meitdgani ¢ AssayGar dos Channel
AssayConpoungd, Nupber=~s9 (, hibition ( %)l C3 ACM )inhibition ( o
) (8) 2. 00097%0. ’1%3%{ 0@) hh&%%ﬁ?éd&f&@f%@lé? %?‘%80%5 g'-glx‘zf"g)wiwnyli
'|3.5385>gan@5?,ie:53).0(1(2))_31: 00'518299'5(19)_1(2)'20;90154 8t16) _75.0--0(i~)

- :  Zde : = : : __75.0--0(i~)--~
7s. 0- - ol 18)_73.% g_%%ﬁ%é%o%%@gggggg’%t 7(20) _81.0--0 15 8, EXAMPLE:
Activity In Cancer Cell Lines This Exanple denmonstrates the
afy i proliferaier of facderdy SOMEF &b 84 CORLAA Yin AP O S Qp Y Iyaaré'l )

against_a variety, of cancer cell lines. The assays are genera
appl i caBPeSt vt - THHOHG Y St e (Bht YRe®E2iterati ve activity of ot her
conpounds ofmfignul aL (13, .3 & &Gowh of Cells . The antiproliferative

assays descr%&qg 1{19{%%%5#%}62%5%5@%2@{ ggt#glsﬂgs‘ft%g?%r d aseptic procedures

and uni versa recau s were propagated
usi ng RPMI 2646 redra NJG bco) containing 2% N 5% fetal calf serum

(i owhi Lt akef )i AtarBhGre S0, prehB5Y0 hyalah Vaicdhgaosl scuess passaged
usi ng Trejgmgd(e bco). Prior f0 addition 3D°of test conpound, ‘the cells -
were h& Yo, the cell nunber ° counted and seeded at 10, 000 cel | s/ well
in 100 ~Cl1 3 fiet absehd, -GR; JBN,2607 WO, 99K268] 1 -0-B¢D)HF9852¢4b9rGal f

overni G IR BB e SRy g e PR R BB et

st ock Fsimherass heterpeycdsr ikapeuhds W Hiwd@eh cnfd/mve®rader e added in

380 ul NS rBcg@lcallkylg mediumto a final concentration of 10-0.125 ~, M and

R, is absent or -H;

R, is absent or -H; )

R, is -H, -OR’, -SR’, ~NR’,, -CN, =NO;, (C,~C;) cycloalkyl,
3-8 membered heterocycloalkyl, -~C(O)R’, =-C(S)R’, -C(O)OR’/,

25 -C(8)OR’, =-C(O)SR’, -C(S)SR’, -C(O)NR‘, or =C(S)NR’,;

each R;, R; and R, is independently selected from the
group consisting of -halegen, -R‘, -OR’, —-SR’, -NR‘,, —ONR’,,
~SNR’,, -NO,, -CN, ~C(O)R’, -C(S)R’, ~C(O)OR’, -C(0)SR’,
-C(8)OR’, -CS(S)R’, -C(Q)NR’,, -C(S)NR‘,, -C(O)NR’(OQR’),

30 ~-C(S)NR’(OR’); -C(O)NR’ (SR’), =-C(S)NR/(SR’), =CH(CN),,
~CH[C(O)R'],, -CH[C(S)R’],, ~CH[C(O)OR'],, =CH[C(S)OR’],
-CH[C(O)SR’], and -CH[C(S)SR’],; '

each R is independently selected from the group
consisting of -H, (C-C,) alkyl, (C,~C¢) alkenyl, (C,~C)

35 alkynyl, (C;~-C;) aryl, substituted (C.~C;,) 2aryl, (Ca~Cy)
alkaryl and substituted (C,~C,,) alkaryl;

—Ph -



the cells were incubated for 2, 3 or 5 days at 37C, 5% CO= and 95%

hum dity. Follow ng incubation, the cellular protein was determ E(ﬂ WUN 2662
t he ul forhodam ne B (SRB) assay (Skehan P et ' 10 al., 1990, J. .

Cancer Tnst. 82:17.07-1112). Gowth inhibition, reported as the

concent r a¥PPA/26/11t est * conpound whi ch i nhi bited 50% of cel | PETAISHS/24832 i on
(TCsa) was determ ned by curve fitting. . Values for VP-16, a standard

anti-cancer agent, are 15 pravided for. co son. cept. for MVRU cell s,
al ! cancer Gé?gq nqi?%ﬁo‘?%]t%dlw é‘%ﬁﬁ%"r’rb%ﬂfsr Gt F’T’@Egrrégfiéaﬁnq’%@ml ture

Col | ectd e dtABECE r dip citve | desupVonsiet fas'w$5|"ﬂmzﬂumf “@'Re as

e A g D SR SR £ 2

( HTB- 819rid Sd@;ma}o’memﬂ& 72): HT-29 (HTB- 38); HCT-15 . (ccz 225): ACHN

( -1611); M; =~ L4 5t ender
e a1 1bedne gl dad o FindeaTR ek eacninbidtheRaty o
aut hor$el&'cch?E§JLquﬂhﬁ: graip teernFisting o f lt?d-lcﬂ% asd@y&’are presented

TAB 0 02.400) 2%k2Ga @.75 20 25 30
ITRBLE Lz“%éAsé ASSAY ésiuil ﬂ/}i E/i) o | SJCDay Izgn’gubatl o%)% ﬁd%aogs?zié 19 . .

| Test~Eshp®ind 2P 'TypeCeI I

ha. ae~W531t GayoH @A I—.&Lasrﬂdé’gﬁam&a 168 Ske e Bfie B Hircen ShieDAridap? 3<1. 25

~>10>1. DMCR7<1.. 255, 54. 4Lu 49< 1 aceZHEPG2<I|
g 4SRRI 1Hb< jjdﬁ)zga gﬁhgﬁ %/éfé‘}‘g sg‘gqg %‘S’F&? U<1. 25>10
6. 2Col eiF28L;. 258, 36. 8HCT- 151 3>106. 6Renal ACHN<1. 25>10>10CNSUl 28MG2. 2>Z0>1
OOvar ySK- OV-_3>1TQhor .

. ~HUVEC<3. 25>10f 1. 4{% P AN 5 058 2551p8.6 56, 5
10r wV TABLTEII?JBRB"TFESLJ_'P-Si @amrﬁwﬁdrﬁ:onﬁ%t ~@Bhpodkdleass enen) in
vax~. og¥ @l | rLicesSHBEY darerATANHZO I\/M%léﬂu%mw%aer WhdBMSMP- £62% 3

s2. 320<2. 5< 55%2 ays>10>105. 842% 8, 5< 8. 2< 585%3
&%s>l R‘j X gﬁer tg él a¥a wﬁeg § ig ﬁ

double bond and Rl, R,, R, and Y are absent, R, is other than
~NR’,, preferably other than -NH,.

In still another preferred embodiment, the compounds are
those of structural formula (I) wherein:

20 mis 0, 1, 2, 3 or 4;
each n is independently 0, 1, 2, 3, 4 or 5;
X is C;
Y is absent, (C,~C,) alkyl, (C,-C;) alkenyl or (C,-Cg)
alkynyl;
25 R, is absent, ~-OR, -SR, =0, =8, =N-OR, ~O0-C(O)R, -S-C(O)R,

-0-C(S)R, —S—-C(S)R, or when taken together with R, is a 3-8
membered heterocycloalkyl or a substituted 3-8 membered
heterocycleoalkyl;
R, is absent or -H;
30 R, is absent or -H; .
R, is ~H, -OR’, =-SR’, -NR’,, -CN, -NO,, (C,~C,) cycloalkyl,
3-8 membered heterocycloalkyl, -C(O)R/, -C(S)R’, -C{(O)OR’,
~-C(S)OR’, ~C(O)SR’, -C(S)SR’, —C(O)NR’, or -C(S)NR’,;
each R;, R; and R, is independently selected from the
35 group consisting of -halogen, ~R‘, -OR’, -SR’, -NR’,, -ONR’,,
-SNR7,, -NO,, -CN, -C(O)R/, -C(S)R’, —-C(O)OR’, -C(O)SR’,
~-C(S)OR’, ~CS8(S)R’, -C{O)NR’,, —-C(S)NR’,, —=C(O)NR’(OR’),

-25-



r:. 0~0 ~o No. o, hd C7 00 NOO ~i | ,O1L VCZNID 20 JUN 20p2JUN02002
99/ 26611 - . 9. EXAWMPLE: r'ormul ations The foll ow ng exanpl es provi de

exenpl ary, PCTNS98/24819 not limting, -fornmulations for adm nistering the
conmpounds of the invention to manmalian, especially human, patients. Any of

“the 5 corwglég/g& ?escrl bed herein, or phar maceuti cal salts eeThsds2dses
t her eof ornul ated as provi ded in the follow ng exanples. 9.1

Tabl et Forrml ati on 10 Tabl ets each containing fiO ng of active. ingredient

are mad OMS. scg?nypo ’ -

St ar ch4gcnt1£@l cr oi s)t al | |ﬁﬁ4ﬂ5 %e ul g?ﬂ@dl u SRar)b'o e SCN 4. 5nyst arch2o
Tal clng-F!lﬂM\‘/(QM pf}nro-lcﬁd&{&%(]iov@%[%%? R/]bg Hﬁ%‘{% Qé- dee0. 5 m150ng25
' The agd @(d))rﬂi g&a _@qucqlg)gnd ]gel | ul ose are passed thraugh.a No. 45

hUS |eve an q;:?thoro % %utl nof
poI yvi nyl pyreash o‘%m’esljsn DAL which are then

assed dduoLahi g Nt -1, negk-cl) SalByBye(C{HtQ)ga&hahEé,ar(el-d:rs)ed at 50-50C
and passed _Fh um earbo ymnet hyl
starch awﬁ Eé]ssté‘goaﬁré%a {baﬁl%l,scuﬁzféecgl ;EVS %s & t%?o‘?ﬁj?: ~a No. 6~
mesh Uaak@r@/eanarsmd:mmmws&%ne agjlrl@ﬂﬂers whi ch,' 35 after~mxing-
are conpressaq, hyedutall el mﬁgirens&ytu&a@stabéeémaﬂammwmﬁo .

e prepar romthe

Tabl ets can Ingredients |i y wet granulation
foll owahlgcteﬁrpﬁmumﬁ growy coneleterm 25688 20 prYRUsos/ 24819

Qg Ce @é@@psul_gqslﬁw gel.gu) napsutes)ane prepal 8H’ ys+oa@sy Br/f ol | owi ng
i'ngr edi en Acti v rrpound 25D ng/ capsul e starch dried 200 ng/capsul e '
I\/agnesﬁnﬁ Q%@é?%&@“? i-/ capsul e 20 ~ The above ingredients are n xed and

filled into thos chagel aamm ac:apmybssuwsﬂﬁﬂmngteuemleaels igdependentby
compondR e R Rm ok 4 zﬁ%ﬁéﬁcﬁﬂ%% E}f%&‘?mgo' 'rSE“el”?am 22
77. 00%<aYsy)R’, -C O)OR’ -Cc(S)OR’, -C{0O)SR’, -C{
i5 ~C(S)NR’, and trihalomethyl;
each R’ is independently selected from the group
consisting of -H, (C,~C) alkyl, (C,~-C,) alkenyl and (C,-Cq)
alkynyl;
--- designates a single or double bond; and
20 wherein when R, is =0 or ~OH, at least one of R;, R or R,
is other than -R’, preferably other than -H, or Y is present
or R, is other than ~H. )
In still another preferred embodiment, the compounds of
structural formula (I) are selected from the group of

25 compounds set forth below:
o] . OH

(1) (2) (3)

-26~



20 (Chl orodifl uoronet hane) The active conpound is mxed with qgam 2402
the m xture added to a portion of the propellant 22, cooled to 25 -30C and
transferred to a ffilling device. The required anount is then fed to a

stai nl ess steel container and diluted with the remai nderpgfnsbedgiopel | ant.
The valyweounédts are then fitted to the container. 30~ 9.4 Sunnositories
Suppositories each containing 225 ng of active ingredient are made as

foll ows: Active Conpound 225 ng 35 Saturated fatty acid 2,000 ng gl ycerides
.y The active ingredient is passed t No. 60 nesh 40 U.S, sieve and
shspended in ated tatty 2 0 JUN 2062A\WQ2-L9I 26611 -

PCTN598I 248 yes previousl using the heat
necessary. ¢ is then .pagL nto a supposit d of nom nal
'1l) 2 g capagityxand allowed to ( 9.5 Suspensi &i-6Ms each
cont ai ni ng {% f medi canent pe ose are madexags~¥ol | ows: Act~.ve
Conmpound50 di unbo ngcar baxynet h el I ul osesyrupl. ~p-thpBenzgpi c aci d

sol utiono. 10 'nLFl&var, g.v.15 colorqg.v.Hyrified water to5 nL The active

ingredient is pas@'e"&’“t hrough a No. 45 mEsh 20 U.S. sieve and mxed. with
t he sodi um carboxynet hyl cellul ose and syrup to farma srmo{g'n, paste. The
benzoi c acid sol ygy on, flavor and sonel®ol or are diluted with same of the

the required x

25 The foregoi witteg specifica i@ cynsi dered
to be” suffi i

cnabl e one skil

i nventi on. difications of e- descri bed podgg TOr carrying
out the inv i ot whi ch are obvi ous e 30 skill m’
phar maceut i s or related fiel i ntended to ke Wi/ n t& scope

of the foll owng I_%@ms. Al3. si# ¢ of ences are hereby imkorporated in
their entireties By ﬁ?erence hef'ei n. 2 0 JUN 2& WiaP is clainmed is
1. A conpound havi ng e structural formula: (Rs)n~ ~ ~ ~i(Rs)n (1) (R-)m
~ 1 ~~\Ra\ XR3/ ~RZ R~ or a phar marc‘gbjti cally acceptable (g39lt or hydrate
t hereof, whereini{70he bond - - - desig es a single or double bond; mis
0, 1, 2, 3 or 4, each nis independently 0, 1, 2, 3, 4 or_5; XisCorN, Y is

absent, (Cl-Cg) al kyl, &C,-CG) al kedyl or (Cd-Co6) al kyn Q

Y Wig
cl OD CN ct C © 2

(10)

QO QO IS
OD oN OD e OD °

0 o)

OH

(13) (14) . FlS)
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R is absent, H -OR -SR -OC(OR -SCOR -OC(SR -S-C(S)R or when
taken together with RZis =0, =S, =N-OR, a 3-8 nenbered heterocyclzal YUN 2002
a substituted 3-8 nmenbered heterocycioal kyl; RZ is absent or -H R3 is
absent or -H R4 is -H -OR, -SR, -NR 2, -CN, -NO2, (C3-C8) cycloal kyl,
3-8 nenbepgrhofgégr ocy.cl oal kyl, -C(OR, -C(SR, C(O)CR' dﬁ(,@ggﬁ
“C(OSR, OSSR, -C(ONR z or -C(S)NR z; 61 2 0 JUN 20% W re
and R~ is independently sel ected fromthe group consisting of hal ogen, -R,
-OR, -SR, -NRz, -ONR2, -S\NRz, -N®, -CN -Q(OR, -q(S)R, -C(OIR,

i d ( ¢

-O SR, -( CS(S R, -CQO -C(S)NR z, -C(O) M :

-C(S)NR (OR) NR (SR ),-C(9) ), -CH(CN) 2, -G 12,
-CHC(SR] OOR]Z -CH OR ]z, -CH C(O SR ]Zand :

-CH C(S) SR th the follown eptions: when - - ingle bond, X
isC R is™® R2 R3 and R4 are H, is absent, then & gast one of R5,

R6 and R~ are ot‘ne than H, or when -
t aken toget her ar i
R5, R6 and R~ are Wi
and RZ taken together
and RS is H, theE g&? is not Br (para), )orve (para) or O—|(‘ ra); or when
- - - is single bond, Xis C, R, R2, and R4 are H, Ylsa ent, then

(a) at least one of R5, R6 or R~ are other than H, and (b) if m= 0 and n

is 1, then %, are not both 3 ra) or -CH (para); or when - - -
, R3 and Y are absent, then (a)
at | east one_of\JR or R~ are Qi hyp ¥ n H and (b) if m=0, n =1, and

is single bond, Xo§ Co R and Rz
R4 are H, then at | t one of
than H, or "when - Y 4,1 S single bond, s C R ‘
2re =0, Yrsabsent°R3andR4areH m=10, n=1

RSis H t -Ove (pa ($ara) or -CN (para); or when -
- - 1S singhe’s is C R~ gether are =0, Y is CH2, R3
and R4 are H my agd n = 1, RS are not both -OH (para) or
when - - - is S|ngle bond, Xis C R and Rz taken together are =O Y is

absent, R3 is H, R4|S-C(O)OEt m=0, n=1 and RSis H then R6 is not
-OH (para); or whedy- - - is single bo(rgcb)Xis C RLis -OH RZ R3 and R4~

are H Y is absent, m=0, n = 1, and RSis H then R6 is not -Br at the

para positiqn; aqr..when - .- - is S|n nd R~ and a

t oget her ar n:ﬁ-%&%\ﬁ%’rtgeﬁ Erﬁ eVr fﬂ'@"?ﬁmeaﬁ‘ %\53 F?APmH%JRZq% Qd‘rid R~ are
H5 t hestrhetsueiatl (f@rrmma lﬁé)hy&m‘reorsrell@rctcgd dir@P the? draup- rovisthian - -
is sin nd4R4 .3y € Y 22n4 7 elagasql_rg t-hen a)
at Ieag? oneggrzmé‘f o arg otgnerl%'[halrl?'H and b) ﬂ n = % mis 2,
t hen t A8,R19s8H&t |2t°uents are not both Br at the 5 and 7 posrtr ons of the

i ngol e NnDi etryie @hewlieal- strnclt&r&llﬂqlo&nmrgb réfierred Rl H%a:h@nd rﬁ@(are ;4 Y
and Rz _are,abs t.hen RS ._an EH% th NMe2. (para) or
Me (pa?ﬁ J‘bl% \%ﬁe p@enomépa aouﬁﬁgtﬁg §'s§‘ é%%f%ﬁ% and Y are
aBsent 1smerssm, Eheneq)sameragm opngesmetE iRy semeTisme dshdhe han H and
b) if BtruBtu#Bd Hormdlakh@Palf@gB~within this specification can

represent only one of the possible tautomeric, conformational

isomeric, enantiomeric or geometric isomeric forms, it should
be understood that the invention encompasses any tautomeric,
15 conformational isomeric, enantiomeric or geometric isomeric
forms which exhibit biological or pharmacological activity as
described herein.
The cémpounds of the invention may be in the form of free
acids, free bases or pharmaceutically effective salts thereof.
20 Such salts can be readily prepared by treating a compound with
an appropriate acid. Such acids include, by way of example
and not limitation, inorganic acids such as hydrchalic acids
(hydrochloric, hydrobromic, etec.), sulfuric acid, nitric acig,
phosphoric acid, etc.; and organic acids such as acetic acid,
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substituents are not both Br at the 5 and 7 positions of the i ﬁflﬁlqﬁify;
or when - - - is double bond, Xis N R, R2, R3 and Y are abs J N H,
m=0, n=1 then RS and R6 are not both Me (para); when - - - is double
*bond, Xis N, Rl, R2, R3-and Y are absent, R4 is NHZ or CH3 then at | east
one of RWORE6GKI R~ are other than H each R is independeRCTI¥R4Ped from
the group consisting of -H (Cl-C6) al kyl, (Cil-C6) al kenyl, (G - C6)

I kynyl, (CS-Cz tituted, - Czb) Al k d
e s L BB S o 80 o R el 2L, 200,
indepe@dembbruyﬂn@ameéchﬁqnp&b@agﬂdunccaa$d$tbugandleiadaei&ﬁ etdR 2, -OR

ONR z S
t?fhéléﬁ%&ﬁ§$g§#Net§FyF l%%gshk C% uSstFF g¥§R%$% é%d%s# pgﬂﬁﬁntly
sel ect &y frremtrentgwidh eddeildt.i ng of hal ogen, -C(OR, -C(S R, -CCOCR,
SOR, - S N t hyl ; h

g(l )s | ndepend)eaﬁ y sgﬁ(?g ggef ra%ﬁ)a Beéfgé%a%%é??ﬁgso ﬁ&'ﬁ{ﬂ% L =

al kyl , p(rxar:r@@)eumc@rl;lw acgeptrbds) salkgny [t ezlmrﬁ@té@apmmempl@yau m 1,

wher ei gr3aied 2GRARRIN d, Ss%qkz%%fe%daér Q@l@.hﬁsgﬁﬁﬁelﬁ‘rﬂﬂédlsféﬁﬁsoé Cepgounds 4,
5 6, 7 8 610,11, 12, 13 14,15, 16 18,19 and 20. 63 0 JUNT2602 N OH

64 (11)C<3mlf’0um5ls (.5 puRrssed p:;ns@ 14) 1i~3 /1 1\ \ [ \ 0\~ \~v
The compounds described herein may be prepared by any

10 processes known to be applicable to the preparation of
chemical compounds. Suitable processes are well known in the
art. Preferred processes are illustrated by the
representative examples. Necessary starting materials may be
obtained commercially or by standard procedures of organic

15 chemistry. Moreover, many of the compounds are commercially
available.

An individual compound’s relevant activity and potency as
an agent to affect sickle cell dehydration or deformation
and/or mammalian cell proliferation may be determined using

20 standard techniques. Preferentially, a compound is subject to
a series of screens to determine its pharmacological activity.

In most cases, the active compounds of the invention
exhibit two pharmacological activities: inhibition of the
Gardos channel of erythrocytes and inhibition of mammalian

25 cell proliferation. However, in some cases, the compounds of
the invention may exhibit only one of these pharmacological
activifies. Any compound encompassed by structural formula
(I) which ‘exhibits at least one of'these pharmacological
activities is considered to be within the scope of the present

30 invention.

In general, the active compounds of the invention are
those which induce at least about 25% inhibition of the Gardos
channel of erythrocytes (measured at about 10 M) and/or about
25% inhibition of mammalian cell proliferation (measured at

35 about 10 uM), as measured using in vitro assays that are
commonly known in the art (see, e.g., Brugnara et al., 1993,
J. Biol. Chem. 268(12):8760-8768; Benzaquen et al., 1995,



ci 00 o ~CH3 (16) (17) and (cud 65 (18) 2 p'~N 2002 3. A
phar maceuti cal conposition conprising an effective anount of a conpound and
a pharmaceutically acceptabl e excipient, carrier or diluent, said Cfﬁpﬂﬂdzﬂuz

having the structural formula (1): (Rs)n\ ~ ~ ~iIRs)n (1) (R7)m ~
"X R3/ ~R2 R~ or a pharmaceutically acceptable salt or r.eof
wher ei n: MO¥/268dd - -- designates a single or double bond; d@g@gw 3or4

each n is independently 0, 1, 2 3 4or 5 Xis Cor N Yis absent

- | Kyl ~- | K l.k ~
(& Pt S5, (Ao it 5
i sm—)O tﬁah aeioke, condoRindmriagr &dlmahmanm@mqlemyalradﬂyawallﬂshavat ed 348| .
er et ero
S s - S {0t T SRS gt fSad® A ABRtdom ro?
het er ociymllmalizla.yoln cfCD)ER GardgEsSRannad( QfORess GhsporPoutCcio) 8% , - C(S) SR,
i%gC»NRI %%{ §§§Qﬁ§?éiféﬁ%ﬂ%f%é&i%ﬂq3¥KE%f¥“ﬂkJ¥ifé%%ﬁﬁBh'%T'féss

epen&e y select e group consisting of -halogen, -R, -OR,
-SR, iRRM abogiR1P, MMENRS meagyxed Gﬁlngc@@) RiTIOocESTRYS they) ere, .
(&O))S%m%(%?)%’ owrr G MR r-t.C((@é‘B% n%xrar@(tO)diR(@Bsb -GS NR

S NR
-m[qg)_aﬁq;&—éh[g@(-o C() )aélﬁ[oc:( &&= Bfnz%% S)tsgj[c(gﬁas'
- CH C(S)a%ﬁr@)!e@ddirﬁ |J&53md€5|memdent |y selected fromthe gr oup consi sting

g-:cﬁ’b-s'lt-ll tuted s tatl(Jy %QJ %‘&ng(u%@yﬁ Q@ ﬁjdﬁbﬂgl tute Czcg2 ngl ,

al karyllnvtdnﬂ'.llwelt @mec PompEinds duitraugintzd ,araéi daldim stiddiReh ey sel ect ed
fa)g) tc]g'e gr pc%%%"‘a'l%t b S imes dW4he NRventi@R, ccﬁ(p@)xﬂﬁs%qh'ﬁﬁis) NR 2,

exhibi only one pharmacological activity, or a hlgher degree
of one activity, may be preferred. Thus, when the compound is

15 to be used in methods to treat or prevent sickle cell disease,
or in methods to reduce sickle cell dehydration and/or delay
the occurrence of erythrocyte sickling or deformation in situ,
it is preferred that the compound exhibit at least about 75%
Gafd&s channel inhibition (measured at about 10 uM) and/or

20 have an IC;, of Gardos channel inhibition of less than about
1 puM, with at léast about 950% inhibition and/or an IC;, of less
than about 0.1 uM being particularly preferred. w

Exemplary preferred compounds for use in methods related
to Gardos channel inhibition and sickle cell disease include

25 compound numbers 1, 2, 3, 4, 7, 9, 12, 13 and 14.

' When the compound is to be used in methods to treat or
prevent disorders characterized by abnormal cell proliferation
or in methods to inhibit cell proliferation in situ, it is
preferable that the compound exhibit at least about 75%

30 inhibition of mitogen~induced cell proliferation (measured at
about 10 pM) and/or have an IC,, of cell proliferation of less
than-about 3.5 uM, with at least about 90% inhibition and/or
an ICy,, of less than about 1 uM being particularly preferred. )

Exemplary preferred compounds for use in methods

35 inhibiting mammalian cell proliferation or for the treatment

or prevention of diseases characterized by abnormal cell

-.3.0—.



-C(OSR, -C(S)SR and trihalonethyl; the aryl and al karyl substituents are
each independently sel ected fromthe group consisting of hal ogen, 2 le 2002
-C(S)R, -C(OOR, -SSR, -CCOSR, -C(S)SR, -C(ONR 2, C(S)NR’ 2 and
tri hal onethyl; each R is-.independently selected fromthe group consisting
of *H (Cwaey2eikyl, -(Cl-C6) al kenyl and (Cl-C6) al kynyl. fertsesn4s815
phar maceuti cal conposition conprising an effective anount of a conpound and
arnaceutlcally accept abl e excipient, carrier or diluent, said conpound
hav %iq@lﬁféidswml iheTwad acdmpoutdSiinbers L (:st)s~ @) 6 R77) myg ~~\R4 \ X

or phgrma eu cal I y a% gt able salt or rates "t her edf,
V\/nerel moe7tL, Aol - - desi gnat es a single or doubl e bond;

m sOorl; each n |s |ndependently 0 or 1; XisCorN, Y is absent, (Cl-C3)
al kyl , (Cl (C~-C3)_ al y - H, -O?, -0 C(OR
-N( R)2 or V\,h% &U;)( 18ion ar% 48 Jaf

menber ed oxirane
or5 3-5 rrenbered §Ilb%t¢¢mm<a@dxx@emer:.l§&d|lseaa¢)$'e,nt0mrphaﬂ'malﬁ&umczﬂ)]s]gnt or

‘d:_long/fc eT o é}?{ag % %‘ ?@%nd%%f&l éc%epenci:%t?ﬁ arl_eﬁg:’ct egbﬂg%the

group igered 1'eﬁ appatignt using apyidesvariety q @@p@rﬂfem yncmsect ed
fromtr@f%&uﬁqf@&saﬁiémg oéu:ﬂibiglr@&egldwladn(icﬁh&%a de- 3)

st vt e S TR Rt Sndidertnl s%lraéf'rke?‘é%é 1R 2
-XR artdramszhmbmmt hyintédieirely | amnd dpat dat gotals Leebtiin isntat jaore, each

[%gpe%&g" %&*ﬁq“%ﬂw’eanﬁ%‘&%ﬁ? H{Qf i(}kraﬁ’enﬁgs(q 035 al kyl,

(C1- C3)i1a‘j¢<©’¢1y¢n%-r (C1-C3) al kynyl. 5. The phar maceut i cal conposition of

d aim 4, \Ahe:ﬁ m%&m&&i é%&péﬁd fdxogﬂﬂah:%zgféii&c.ca‘i } sting of
Conpounds 1, 13, .14, 15 6, 17, 18, 19

and 20. a%%eptajblga ﬁjﬁ-%@;ﬁ#/q@ m%§t§g)t@r?%§’ may be 'administered

15 singly, in combination with other compounds of the invention,
and/or in cocktails combined with other therapeutic agents.
of course, the choice of therapeutic agents that can be co-
administered with the compounés of the invention will depend,
in part, on the condition being treated.

20 For example, when administered to patients suffering from
sickle cell disease, the compounds of the invention can be
administered in cocktails containing agents used to treat the
pain, infection and other symptoms and side effects commonlf
associated with sickle cell disease. Such agents include,

25 e.g., analgesics, antibiotics, etc. The compounds can also be
administered in cocktails containing other agents that are
commonly used to treat sickle cell disease, including butyrate
and butyrate derivatives (Perrine et al., 1993, N. Engl. J.
Med. 328(2):81-86); hydroxyurea (Charache et al., 1995, N.

30 Engl. J. Med. 323(20):1317-1322); erythropoietin (Goldberg et
al, 1990, N. Engl. J. Med. 323(6): 366~372); and dietary salts
such as magnesium (De Franceschi et al., 1996, Blood
88(648a) :2580).

When administered to a patient undergoing cancer

35 treatment, the compounds may be administered in cocktails
containing other anti-cancer agents and/or supplementary
potentiating agents. The compounds may also be administered
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in cocktails containing agents that treat the side-effecfs of
radiation therapy, such as anti-emetics, radiation
protectants, etc.
Anti-cancer drugs that can be co-administered with the

5 compounds of the invention include, e.g., Aminoglutethimide;
Asparaginase; Bleomycin; Busulfan; Carboplatin; Carmustine
(BCNU) ; Chlorambucil; cCisplatin (cis-DDP); Cyclophosphamide;
Cytarabine HCl; Dacarbazine; Dactinomycin; Daunorubicin HC1;
Doxorubicin HCl; Estramustine phosphate -sodium; Etoposide (VvpP-

10 16); Floxuridine; Fluorouracil (5-FU); Flutamide; Hydroxyurea
(hydroxycarbamide); Ifosfamide; Interferon Alfa-2a, Alfa 2b,
Iueprolide acetate (LHRH-releasing factor analogue); Lomustine
(CCNU) ; Mechlorethamine HCl (nitrogen mustard); Melphalan;
Mercaptopurine; Mesna; Methotrexate (MTX); Mitomycin; Mitotane

15 (o.p’/-DDD) ; Mitoxantrone HCl; Octreotide; Plicamycin;
Procarbazine HCl; Streptozocin; Tamoxifen citrate;
Thicguanine; Thiotepa; Vinblastine sulfate; Vincristine
sulfate; Amsacrine (m-AMSA); Azacitidine; Hexamethylmelamine
(KMM) ; Interleukin 2; Mitoguazone (methyl-GAG; methyl glyoxal

20 bis-guanylhydrazone; MGBG); Pentostatin; Semustine (methyl=~
CCNU) ; Teniposide (VM-26); paclitaxel and other taxanes; and
Vindesine sulfate. :

Supplementary potentiating agents that can be co-
administered with the compounds of .the invention include,

25 e.g., Tricyclic anti-depressant drugs (e.g., imipramine,
desipramine, amitriptyline, clomipramine, trimipramine,
doxepin, nortriptyline, protriptyline, amoxapine and
maprotiline); non-tricyclic and anti-depressant drugs (e.g.,
sertraline, trazodone and citalopram); Ca' antagonists (e.g.,

30 verapamil, nifedipine, nitrendipine and caroverine);
Amphotericin (e.g., Tween 80 and perhexiline maleate);
Triparanol analogues (e.g., tamoxifen); antiarrhythmic drugs
(e.g., quinidine); antihypertensive drugs (e.g., reserpine);
Thiol depleters (e.g., buthionine and sulfoximine); and

35 calcium leucovorin.

The active compound(s) may be administered per se or in
the form of a pharmaceutical composition wherein the active
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For oral administration, the compounds can be formulated
readlly by combining the active compound(s) with’
pharmaceutically acceptable carriers well known in the art.

20 Such carriers enable the compounds of the invention to be
formulated as tablets, pills, dragees, capsules, liquids,
gels, syrups, slurries, suspensions and the like, for oral
ingestion by a patient to be treated. Pharmaceutical J
preparations for oral use can be obtained solid excipient,

25 optionally grinding a resulting mixture, and processing the
mixture of granules, after adding suitable auxiliaries, if
desired, to obtain tablets or dragee cores. Suitable
excipients are, in particular, fillers such as sugars,
including lactose, sucrose, mannitol, or sorbitel; cellulose

30 preparations such as, for example, maize starch, wheat starch,
rice starch, potato starch, gelatin, gum tragacanth, methyl
cellulose, hydroxypropylmethyl-cellulose, sodium
carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If
desired, disintegrating agents may be added, such as the

35 cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a

salt thereof such as sodium alginate.
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seIect@éYfP@#ﬂpﬁéléﬁbﬁﬁn@@ﬁ§l§an@réPlCF tage, peiyviaNl - NO2, -NR z,

- OR rr@ﬁ@ﬁ@ﬂe aﬂﬁrbb@&@' Eﬁkhﬁblyghhyienﬁ giﬁ&oi?)aﬁhk&k (CL- C3)
al keny or gS ﬁ] % accord ng gﬁﬁ% m 7, wherein said
cBnpouhid tAS §@I &P@&dFVo aFﬂgeﬁrﬁﬂﬁu &H?Fst?ﬁ& P §uRggaBicy 3, 4, 6,
7, 8, #Blvekhtslbr 561veht h9xznde2Q. OypskuffEscr7Bigments RayUBk 2002 C4)

L6) C}gdﬁgdcko(%gg %%b%%t@'o?‘é%é&eécﬁéatﬁ%gs for identification or

to characterize different combinations of active compound
doses. :

10 Pharmaceutical preparations which can be used orally
include push-fit capsules made of gelatin, as well as soft,
sealed capsules made of gelatin and a plasticizer, such as
glycerol or sorbitol. The push-fit capsules can contain the
active ingredients in admixture with filler such as lactose,

15 binders such as starches, and/or lubricants such as talec or
magnesium stearate and, optionally, stabilizers. In soft
capsules, the active compounds may be dissolved or suspended
in suitable liquids, such as fatty oils, liquid paraffin, or
liguid polyethylene glycols. In addition, stabilizers may be

20 added. All formulations for oral administration should be in
dosages suitable for such administration.

For buccal administration,the compositions may take the’
form of tablets or lozenges formulated in conventional manner.
) For administration by inhalation, the compounds for use

25 according to the present invention are conveniently delivered
in the form of an aerosol spray presentation from pressurized
packs or a nebulizer, with the use of a suitable propellant,
e.g., dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluorcethane, carbon dioxide or other suitable

30 gas. In the case of a pressurized aerosol the dosage unit may
be determined by providing a valve to deliver a metered _
amount. Capsules and cartridges of e.g. gelatin for use in an
inhaler or insufflator may be formulated containing a powder
mix of the compound and a suitable powder base such as lactose

35 or starch.

The compounds may be formulated for parenteral
administration by injection, e.g., by bolus injection or
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10 compounds may be prepared as appropriate oily injection
suspensions. Suitable lipophilic solvents or vehicles include
fatty oils such as sesame oil, or synthetic fatty acid esters,
such as ethyl oleate or triglycerides, or liposomes. Aqueous
injection suspensions may contain substances which increase

15 the viscosity of the suspension, such as sodium carboxymethyl
cellulose, sorbitol, or dextran. Optionally, the suspension
may also contain suitable stabilizers or agents which increase
the solubility of the compounds to allow for the preparation
of highly concentrated solutions.

20 Alternatively, .the active ingredient may be in powder
form for constitution with a suitable vehicle, e.g., sterile
pyrogen-free water, before use.

The compounds may also be formulated in rectal
compositions such as suppositories or retention enemas, e.g.,

25 containing conventional suppository bases such as cocoa butter
or other glycerides.

In addition to the formulations described previously, the
compounds may also be formulated as a depot preparation. Such
long acting formulations may be administered by implantation

30 or transcutaneous delivery (for example subcutaneously or’
intramuscularly), intramuscular injection or a transdermal
patch. Thus, for example, the compounds may be formulated
with suitable polymeric or hydrophobic materials (for example
as an emulsion in an acceptable oil) or ion exchange resins,

35 or as sparingly soluble derivatives, for example, as a
sparingly soluble salt.
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the group’'co I ng of Conpounds 1, 2, 3, 4, 6, 7, 8, 10,
19 and 20. 76 2 4 JUN Z~ d2 (1) (2) (3) (4 0O (7) CHs 77 (6) C ci (g>

2 p JWN Zoozfﬁe(ﬁH)rmaceu 1c &%?p051éfégs Jfl78 & 6%mprlse (17) (2p)
suitable solid or gel phase carriers or excipients. Examples
of such carriers or excipients include but are not limited to
calcium carbonate, calcium phosphate, various sugars,
5 starches, cellulose derivatives, gelatin, and polymers such as

polyethylene glycols.

5.3 Effective Dosages
Pharmaceutical compositions suitable for use with

10 the present invention include compositions wherein the active
ingredient is contained in a therapeutically effective amount,
i.e., in an amount effective to achieve its intended purpose.
Of course, the actual amount effective for a particular
application will depend, inter alia, on the condition being

15 treated. For example, when administered in methods to reduce
sickle cell dehydration and/or delay the occurrence of
erythrocyte sickling or distortion in situ, such compositions
will contain an amount of active ingredient effective to
achieve this result. When administered in methods to inhibit

20 cell proliferation, such compositions will contain an amount
of active ingredient effective to achieve this result. When
administered to patients suffering from sickle cell disease:or

' disorders characterized by abnormal cell proliferation, such

compositions will contain an amount of active ingredient

25 effective to, inter alia, prevent the development of or
alleviate the existing symptoms of, or prolong the survival
of, the patient being treated. For use in the treatment of
cancer, a therapeutically effective amount further includes
that amount of compound or composition which arrests or

30 regresses the growth of a tumor, Determination of an
effective amount is well within the capabilities of those
skilled in the art, especially in light of the detailed
disclosure herein.

For any compound described herein the therapeutically

35 effective amount can be initially determined from cell culture
arrays. Target plasma concentrations will be those
concentrations of active compound(s) that are capable of
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6.1 Synthesis of Substituted 3,3-Diphenvl Indanones
Referring to FIG. 1, substituted 3,3-diphenyl

15 indanone compounds are synthesized as follows: substituted
triphenylpropionic acid 100 (0.25-0.50 M in sulfuric acid) is
stirred at room temperature for 1 hour and then poured into an
equal volume of cold water. The agueous mixture is extracted
with an equal volume of ethyl acetate and the organics dried

20 over sodium sulfate. Evaporation gives the desired
substituted 3,3-diphenyl indanone compound 102 in about 60-75%

yield.

6.2 Synthesis of Substituted 1-Hydroxy-3,3-Diphenyl
25 Indane Compounds
Referring to FIG. 1, substituted 1-hydroxy-3,3-

diphenyl indane compounds are synthesized as follows: a
solution of substituted 3,3~diphenylindanone 102 (0.25 M in
tetrahydrofuran) is added dropwise to 0.25 volume of a 1.0 M
30 solution of lithium aluminum hydride in tetrahydrofuran at
0~-5 °C. The mixture is warmed to reflux and refluxed for
2.5 h, cooled to 0-5 °C and an equal volume of 1 M HCl added
slowly. The mixture is then extracted three times with an
egual volume of ethyl acetate. The combined organic extracts
35 are washed with a saturated agueous solution of sodium
bicarbonate and dried over sodium sulfate. Evaporation gives
the desired substituted lmhydroxy—3,3—diphenyl indane compound
104 in about 45-90 % yield.
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Referring to FIG. 1, substituted 2-alkyl-3,3-
diphenyl indanone compounds .are. synthesized as follows:
20 substituted 3,3~-diphenyl indanone 102 (1 egquivalent) is
dissolved in tetrahydrofuran (0.4 - 1.0 M) and 1.2 equivalents
of potassium hydride is added. The mixture is stirred at room
temperature until the gas evolution subsides and then the
bromoalkane (1.2 equivalents) is added. The mixture is
25 stirred at room temperature and monitored by TLC. The
reaction is quenched‘with water and the mixture extracted with .
ethyl acetate. The desired substituted 2-alkyl-3,3-diphenyl
indanone compound 108 is isolated by silica gel chromatography
in about 50-75% vield.

~

30

6.5 Synthesis of Substituted 1;A1koxy—3,3—Diphenyl
Indanes

Referring to FIG. 1, substituted 1-alkoxy-3,3-
diphenyl indane compounds are synthesized as follows:

35 substituted 1-hydroxy-3,3-diphenylindanone 104 (1 equivalent)
is combined with 2 equivalents of sodium hydride in N,N-
dimethylformamide and stirred at room temperature until the

" gas evolution subsides. The haloalkane (2 equivalents) is

~] 2=
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10 Referring to FIG. 2, substituted 3,3-diphenyl-3H~
indole compounds are synthesized as follows: substituted
phenyl hydrazine 120 is combined with an equimo;ar amount of
substituted 1,1-diphenyl-2-ketone 122 in phosphoric acid.
This mixture is stirred at 100-120 °C until the reaction is

15 complete as determined by TLC. The reaction is cooled to 60~
70 °C and diluted with twice the volume of water while
stirring. After cﬁoling to room temperature, the mixture is
filtered, washed with water, and the crude solid substituted
3,3-diphenyl indole compound 124 is purified by column

20 chromatography or crystallization.

6.7 Synthesis of Substituted 3,3-Diphenyl-3H-Indolines

Referring to FIG. 2, substituted 3,3-~diphenyl-3H- .
indoline compounds are synthesized as follows: substituted
25 3,3-diphenyl indole compound 124 is reduced with sodium
borohydride or sodium cyanoborohydride in a suitable solvent
to yield the substituted 3,3-diphenyl-3H-indoline compound

126.

30 6.8 Synthesis of Substituted N-Substituted-3,3-Diphenyl
Indolines

Referring to FIG. 2, substituted N-substituted-3,3-

diphenyl indoline compounds are synthesized as follows:
substituted 3,3-diphenyl indoline 126 (1 eguivalent) is

35 combined with an alkyl halide (1 eguivalent) and potassium
carbonate (3-4 equivalents) in acetonitrile. The mixture is
stirred at reflux until the reaction is complete as determined
by TLC. Water and ethyl acetate are added and the mixture is
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in 50 ml concentrated sulfuric acid for 1 hour. The reaction
10 mixture was cooled in an ice bath and diluted with 50 ml
water. This mixture was extracted three times with ethyl
acetate. The ethyl acetate extracts ﬁere combined, dried over
sodium sulfate and the solvent removed in vacuo to yileld 9.0 g
(78% yield) of 3,3-Diphenylindanone (Compound 2) as a white
15 s0lid having a melting point of 119-123°C.

6.10 Synthesis of 1-Hydroxy-3,3-Diphenylindane
{(Compound 3)

1-Hydroxy-~3,3-Diphenylindane (Compound 3) was

20 synthesized as follows: A solution of 2 g (0.007 mol) 3,3-
dlphenyllndanong (Compound 2) in 20 ml of tetrahydrofuran was '’
added dropwise to a solution of 0.34 g (0.009 mol) LiAlH, in 10
ml tetrahydrofuran at 0-5°C. The mixture was warmed to reflux
and refluxed for 3 hr., cooled to 0-5°C and 30 ml of 1 M HCl

25 added slowly. The mixture was theﬂ extracted three times with
60 ml ethyl acetate. The ethyl acetate extracts were
combined, washed with a saturated agqueous solution of sodium
bicarbonate and dried over sodium sulfate. Evaporation of the
solvent gave 0.9 g (45% yield) of 1-Hydroxy-3,3-Diphenylindane

30 (Compound 3) as white crystals with a melting point of 133~
135¢°C.,

6.11 Synthesis of 1-N-Oxime-3,3-Diphenylindane
(Compound 4)
15 1-N-Oxime-3,3-Diphenylindane (Compound 4) was
synthesized as follows: 3,3-Diphenylindanone (Compound 2)
(2.0 g, 0.007 mol) was combined with 2.4 g (0.035 mol) of

hydroxylamine hydrochloride and 5.8 g (0.07 mol) of sodium

Y
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evolution subsided (approx. 45 min), 1.5 mL (0.0215 mole) of
bromoacetonitrile was added. The dark red mixture was stirred
20 for 1 hour and then 50 mL of water was added. The mixture was
extracted three times with 75 mL of ethyl acetate. The
combined organic extracts were concentrated in vacuo, loaded
onto a silica gel column and eluted with 10% ethyl acetate in
hexane. Three fractions were collected. After evaporation of
25 the solvent, the first fraction yielded unreacted starting
material (3.5 g). The second fraction yielded 0.4%5 g (9%
yield) of spiro[3,3-diphenyl-2,3-dihydro(1H)indene-1,3/-2'-
cyanooxirane] (Compound 5) as a white solid. The third
fraction yielded 1.05 g (18% yield) of 2~cyanomethyl-3,3-
30 diphenylindanone (Compound 9) as a yellow oil,

6.13 Syhthesis of 2~(2’~Propenyl)-1-(2/-propenoxy)-3,3~
diphenylindane (Compound €)

2-(2’/-Propenyl)-1-(2’~propenoxy)-3,3-diphehylindane
35 (Compound 6) was synthesized as follows: 3,3-diphenylindanone
(Compound 2) 2.0 g (0.007 mole) and 0.28 g (0.0084 mole)
sodium hydride were stirred at room temperature in 40 mL of
dimethylformamide for 1 hour. The reaction mixture was then

-4 5-
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1-Acetoxy-3,3-diphenylindane (Compound 7) was .
synthesized as follows: 1-Hydroxy-3,3-diphenylindane
(Compound 3) (0.06 g, 0.0021 mol) was combined with 0.3 mL
15 (0.0022 mol) triethylamine in 10 mL of dichloromethane. The
mixture was warmed to reflux with stirring to dissolve all of
the starting material. The heat was removed and 0.16 mL
(0,0022 mol) of acetyl chloride was added to the warm
solution. The mixture was returned to reflux and stirred at
20 reflux for 1 h. After cooling to room temperature, the
reaction was quenched by adding 5 mL of water. The reaction
mixture was extracted with dichloromethane and the organic
layer dried over sodium sulfate. Evaporation of the solvent
gave 0.008 g (11% yield) of 1—acetoxy—3,3-di§ﬁenylindanone i
25 (Compound 7) as an off-white solid with a ﬁelting point of
90°C.

6.15 Synthesis of 6-Chloro-3,3-di(4-chlorophenyl)indanone
(Compound 8)
30 6-Chloro-3,3~-di (4-chlorophenyl) indanone (Compound 8)

was synthesized as follows: 3,3,3-Tris(4~chlorophenyl)
propionic acid (1.5 g, 0.004 mol) was stirred in 10 mL of
concentrated sulfuric acid at room temperature for 1.5 h. The
reaction mixture was then poured into 10 mL of ice water and
35 the mixture extracted with dichloromethane. The solvent was
evaporated and 0.8 g (54% yield) of 6-Chloro-3,3-di(4-
chlorophenyl)indanone (Compound 8) was collected as an ofi-

white solid having a melting point of 134°C.
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6.17 Synthe51s of 6-~Chloro-3:,3- -di(47~chlorophenyl)-2-N-
oxime-3,3-diphenyli dane Compound 11)

6-Chloro-3,3-di (4’-chlorophenyl)~2-N-oxime-3, 3~

25 diphenylindane {Compound 11) was synthesized as follows: 6-
chloro-3,3-di(4’~chlorophenyl) indanone (compound 8) (0.80 g;
0.0021 mol) was combined with 0.72 g (0.0103 mol) of
hydroxylamine hydrochloride and 1.69 g (0.0206 mol) of sodium
acetate and dissolved in 25 mL of methanol. The solution was

30 stirred at room temperature for 16 h and then water was added.
The mixture was extracted with ethyl acetate and the 'organic
layer was dried over magnesium sulfate. Evaporation of the
solvent gave 0.85 g (100% yield) of 6-Chloro~3,3-di(4’-
chlorophenyl)~2-N-oxime-3,3-diphenylindane (Compound 11) as a

35 white solid having a melting point of 85°C.
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6.19 Synthesis of 2-Cyanomethyl-3,3~diphenylindanol
(Compound 13)

20 2~Cyanomethyl-3, 3-diphenylindanocl (Compound 13) was
synthesized as ﬁollows: 2-Cyanomethy1¥3,S-diphenylindanone
(Compound 2} (0.311 g, 0.001 mol) was dissolved in 5 mL of
ethanol at room temperature. Sodium borohydride (0.437 g,
0.011 mol) was added and the mixture was stirred at room

25 temperature for 15 min. The mixture was diluted with ethyl
acetate and the pH was adjusted to 2 with 2N hydrochloric
acid. The layers were separated and the agueous layer
extracted twice with ethyl acetate. The combined extracts
were evaporated in vacuo and the crude product was purified on

30 a silica gel column using 20% ethyl acetate in hexane. The
first fraction was unreacted starting material. The'second
fraction, when the solvent was evaporated, gave 0.16 é (51%
yvield) of 2-Cyanomethyl-3,3-diphenylindancl (Compound 13) as a
white solid having a melting point of 79 - 85°C.
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6.21 Synthesis of 3,3-Diphenylindanone-2-methyl acetate
(Compound 15)

3,3-Diphenylindanone~2-methyl acetate (Compound 15)

20 was synthesized as follows: 3,3-Diphenylindanone (Compound 2)
(3.84 g, 0.0135 mol) was dissolved in 30 mL of tetrahydrofuran
at room temperature.. Potassium deride'(l.as g, 0.0162 mol)
was added and the mixture was stirred at room temperature for
1 hour. Methyl chloroformate (1.25 mL, 0.0162 mol) was added

25 and the mixture was stirred at room temperature for 1 hour.
The mixture was quenched with water and extracted with ethyl
acetate. The combined extracts were dried over magnesium
sulfate. Evaporation of the solvent gave an dark brown solid
which was purified on a silica gel column using 5% ethyl

30 acetate in hexane as eluent. The product was collected in the
second fraction off the ceolumn. Evaporation of the solvent
gave a slightly wet, pink solid which was stirred in hexane.
3,3-Diphenylindanone-2-methyl acetate (Compound 15) was
collected by filtration as an off-white solid (2.06 g, 45%

.35 yield) having a melting point of 140 - 142°C.
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(Compound 17) was synthesized as follows: l-Hydroxy-3,3- .

25 diphenylindane (Compound 3) (0.505°g, 1.8 mmol) was combined
with 0.069 g (2.9 mmol) of sodium amide in 10 mL of
dimethylformamide and stirred at room temperature for 1.5 h
before 0.667 g (2.9 mmol) of methyl 4-(bromomethyl)benzoate

was added., The reaction mixture was stirred for ish. The

30 reaction mixture was poured into 50 mL of water and extracted
four times with 25 mL of ethyl acetate. The combined extracts
were washed with brine, dried over sodium sulfate and the
solvent evaporated to yield a yellow oil. The oil was
purified by vacuum distillation to give 0.370 g (47% yield) of

35 3,3-Diphenyl-l-indanyl e-(4-methyltouate) ether (Compound 17)
as a yellow solid having a melting point of 50-52°C.
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)?\X@@qﬁfﬁ%eﬁyﬁindanone (Compound 2) (2 g, 0.007 mol) was dissolved
in 10 mL of tetrahydrofuran, cooled in an ice bath, and 0.97 ¢
(0.0085 mol) of potassium hydride was added. The reaction
25 mixture was stirred at room temperature for 0.5 h before 0. 72
mlL; (0.0077 mol) of 3-bromo-—-l-~propanol was added. After

stirring overnight the reaction was quenched with water and

extracted with ethyl acetate. The combined exi':racts were
dried over magnesium sulfate and the solvent removed in vacuo.

30 The residue was purified on a silica gel column using 15%
ethyl acetate in hexane as the eluent. The first fraction
from the column was recovered starting material (1.05 g). The
second fraction contained the product. After evaporation of
the solvent, 0.84 g (35% yield) of 3-(3’,3’-diphenyl-2’-

35 indanyl-1’-one)propanol (Compound 19) as a beige solid having
a melting point of 98¢C was obtained.
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2-(Ethyl—2'—(1,3-dloxolane))-l-hydroxy—s,a-
diphenylindene (Compound 20) was synthesized as follows: 3,3~
5 Diphenylindanone (Compound 2) (4.0 ¢, 0.0141 mol) was
" dissolved in 30 mL of tetrahydrofuran at room temperature.
Potassium hydride (2.4 g, 0.0175 mol) was added and the
mixture was stirred at room temperature for 0.5 h. 2-(2-
Bromoethyl)-1,3-dioxolane (2.0 mL, 0.0170 mol) was added and
10 the mixture was continued stirring overnight at room
temperature. The mixture was quenched with water and
extracted with ethyl acetate. The combined extracts were
purified on a silica gel column using 8% ethyl acetate in
hexane followed by 10% ethyl acetate in hexane as eluent. The
15 product was collected in the second fraction off the column.
Evaporation of the solvent gave 2-(Ethyl—2’-(1,S;dioxolane))-
1-hydroxy—-3, 3-diphenylindene (Compound 20) as an off-white .
solid (0.47 g, 9% yield) having a melting point of 124-126°C.

20 6.27 Qther Compounds

Other compounds of the invention can be synthesized
by routine modification of the above-described syntheses, or
by other methods that are well known in the art. Compound 1.
is available from Maybridge Chemical Company (distributor: ‘
25 Ryan Scientific, South Carolina).

7. EXAMPL.E: JIn Vitro Activity
This Example demonstrates the ability of several

exemplary compounds of structural formula (I) to inhibit the
30 Gardos channel of erythrocytes (Gardos Channel Assay) and/or
mitogen-induced cell proliferation (Mitogenic Assay) in vitro.
The assays are generally applicable for demonstratiﬁg the in
vitro activity of other compounds of structural formula (I).
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YlO%}&'()- 8 Y10%®Re(perB8eXtO¥mRibitiBn of the Gardos channel (10 uM
compound) and the IC,, were determined as described in Brugnara
et al., 1993, J. Biol. Chem. 268(12):8760-8768. The percent
5 inhibition of mitogen-induced cell proliferation (10 uM
compound) and the IC,, were determined or .described in
Benzaquen et al. (1995, Nature Medicine 1:534-540) with NIH
3T3 mouse fibroblast cells (ATCC No. CRL 1658). Other cell
lines, e.g., cancer cells, endothelial cells and fibroblasts,
10 as well as many others, may be used in the cell proliferation
assay. Selection of a particular cell line will depend in
part on the desired application, and is well within the
capabilities of an ordinarily skilled artisan.

15 7.2 Results
The results of the experiment are provided in TABLE
1, below. <Clotrimazole is reported for purposes of
comparison. Most of the compouhds tested exhibited
significant activity in both assays. All of the compounds
20 tested exhibited significant activity in at least one of the
assays.
TABLE 1
Pharmacological Activities of Various éompounds
25 (¥ Inhibition measured at 10 pM)
Mitogenic Assay Gardos Channel Assay
50 Cm:gd (:rucﬁ; Inhig‘i)tion {fﬁ‘i Inhiﬁ:‘.,ticn
Clotrimazaqle 0.626 . 93.0 0.046 99.3
(1) 0.700 87.0 0.41° ' 98.0
(2) 1.300 99.0 1.006 100.0
(3) 1.100 90.0 0.819 100.0
35 (4) 2.600 998.0 1.350 100.0
(5) — 290 - 67.3
(6) 3.400 90.0 -= 35.0
(7) 3.400 98.0 1.152 88.0
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(8) 2.000 97.0 0.176 30.0
{9) - 45.0 0.505 100,0
(10) '3.300 98.0 - 49.5
{11) 3.400 89.0 - 50.0
5 (12) - 31.0 0.189 99.5
(13) —— 12.0 1.590 99.5
(14) - 3.0 2.961 90,5
(15) 7.500 80.0 2.901 54.8
{16) - 75.0 - 0
10 (17) - 76.0 - 0
{18) - 73.0 . 0
(19) 1.500 99.0 5.952 43.7
(20) — 81.0 - ]
15
8. EXAMPLE: Activity In Cancer Cell Lines

This Example demonstrates tHe antiproliferative effect of

several exemplary compounds of formula (I) against a variety .

of cancer cell lines.
demonstrating the antiproliferative activity of other

20

The assays are generally applicable for

compounds of formula (I).

25

precautions for the use of tissues.

8.1 Growth of Cells

The antiproliferative assays described herein were

performed using standard aseptic procedures and universal

Cells were propagated

using RPMI 1640 media (Gibco) containing 2% N 5% fetal calf

serum (Biowhittaker) at 37°¢C, 5% €O, and 95% humidity.,
cells were passaged using Trypsin (Gibco).
of test compound, the cells were harvested, the cell number

30

The
Prior to addition

counted and seeded at 10,000 cells/well in 100 pl 5% fetal
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*109+-& ()- *10%& ()-( *10%& ()-rsxyl L+1 *10%-& ()- *10%& ()- 2 Dodul: 002
*10%& ()- *10%& ()- *10%+& ()- *10%& ()-hH(+ *10%& () - *10@&8?()
*10%-& ()- *10%& ()- *10%& ()-;c) g WkK++ *10%-& ()- *10%-& ()-;c) g %
D *10%& () - *10%& () - Hﬂ%&()gm-ﬂﬂ%&() *10%+& () - HD%&()
:10%+&: ()-wajgg%la&ll 0)- *10%+&: () *10%+&' () - dD$ *10?/&&' O)- /;,%l/)ps‘g&(% 19
*10'%Ir& ()~ *10%Ir&l @")F :10%#& )R%é%* léK+ *10%#&69 *109 4f %
10%-&<p}-£ segyge (FFS) &1p}ngo PYFomedium in 96-well plates and
) incubated overnight at 37°C, 5% CO, and 95% humidity.
On the day of the treatment, stock solutions of the
test compounds (10 mM compound/DMSO) were added in 100 pl FCS
5 containing medium to a final concentration of 10-0.125 uM and
the cells were incubated for 2, 3 or 5 days at 37°C, 5% CO, and
95% humidity.
Eollowihg incubation, the cellular protein was
determined with the ulforhodamine B (SRB) assay (Skehan P et '
10 al., 1990, J. Natl. Cancer Inst, 82:1107-1112). Growth
inhibition, reported as the concentration of test compound
which inhibited 50% of cell proliferation (IC,,) was determined
~ by curve fitting.
Values for VP-16, a standard anti—cancer agent, are
15 provided for comparison.
Except for MMRU cells, all cancer cell lines tested
were obtained from the American Type Culture Collection (ATCC,
Rockville, MD). The ATCC assession numbers were as follows:
HeLa (CCL-2); caSki (CRL~-1550); MDA-MB-231 (HTB-26); MCF-7
20 (HTB-22) ; A549 (CCL-185); HTB-174 (HTB-174); HEPG2 (HB-8065);
DU~145 (HTB-81l); SK-ﬁEL~28 (HTB-72); HT-29 (HTB~-38); HCT-15
(CCL-225); ACHN (CRL-1611); U-118MG (HTB-15); SK-OV-3 (HTB-
77) .

MMRU cells (Stender et al., 1993, J. Dermatolo
25 20:611-617) were a gift of one of the authors.

8.2 RESULTS

The results of the cell culture assays are presented
in TABLES 2 and 3, below.
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36#10% & () - 3S! $adUeds( eachl @¥n¥aininy 60 mg of active ingredient

are made up as follows:

¢

Active Compound 60 mg
15 Starch 45 mg
’ Microcrystalline 45 mg
Cellulose
Sodium carboxymethyl 4.5 mg
starch
20 Talc 1 mg
Polyvinylpyrrolidone 4 mg

(10% in water)
Magnesium Stearate 0.5 mg
150 mg

25

The active ingredient, starch and cellulose are passed
through.a No. 45 mesh U.S. sieve and mixed thoroughly. The ,
solution of polyvinylpyrrolidone is mixed with the resultant
30 powders which are then passed through a No. 14 mesh U.S.
sieve. The granules are dried at 50°-60°C and passed through
a No. 18 mesh U.S. sieve. The sodium carboxymethyl starch,
magnesium stearate and talc, previously passed through.a No.
60 mesh U.S. sieve, are then added to the granules, which,
35 after'mixing are compressed by a tablet machine to yield
tablets each weighing 150 mg.
Tablets can be prepared from the ingredients listed by
wet granulation followed by compression.
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The active compound is mixed with ethanol and the
mixture added to a portion of the propellant 22, cooled to
25 -30°C and transferred to a filling device. The required
amount is then fed to a stainless steel container and diluted
with the remainder of the propellant. The valve units are
then fitted to the container.

30 9.4 Suppositories
Suppositories each containing 225 mg of active

ingredient are made as follows:

Active Compound 225 mg
35 Saturated fatty acid 2,000 mg
glycerides :

The active ingredient is passed through a No. 60 mesh
40 U.S. sieve and suspended in the saturated fatty acid
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5 9.5 Suspensions
Suspensions each containing 50 mg of medicament per

5 mlL dose are made as follows:

Active Compound 50 mg
10 Sodium 50 mg

carboxymethylcellulose :

Syrup 1.25 mL

Benzoic acid solution 0.10 mL

Flavor q.Vv.
15 Color g.v.

Purified water to 5 mL

The active ingredient is passed through a No. 45 mesh
20 U.S. sieve and mixed.with the sodium carboxymethyl cellulose
and syrup to form a smooth paste. The benzoic acid solution,
flavor and some color are diluted with some of the water and
added, with stirring. Sufficient water is then added to
produce the reguired volume.

25
The foregoing written specification is considered to be~

sufficient to enable one skilled in the art to practice the
invention. Various modifications of the above-described modes
for carrying out the invention which are obvious to those
30 skilled in the pharmaceutical arts or related fields are
intended to be within the scope of the following clains.
All cited references are hereby incorporated in their
entireties by reference herein.
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What is claimed is ;

L. A compound having the structural formula:

O

or a pharmaceutically acceptable salt or hydrate thereof,
wherein:

the bond - - - designates a single or double bond;

mis0,1,2,3or4;

each n is independently 0, 1, 2, 3, 4 or 5;

XisCorN;

Y is absent, (C;-C¢) alkyl, (C;-C¢) alkenyl or (C;-Cs) alkynyl;

R; is absent, H, -OR, -SR, -O-C(O)R, -S-C(O)R, -O-C(S)R, -S-C(S)R, or when
taken together with R; is =0, =S, =N-OR, a 3-8 membered heterocycloalkyl or a
substituted 3-8 membered heterocycloalkyl;

R, is absent or -H;

R is absent or -H;

R4 is -H, -OR’, -SR’, -NR’;, -CN, -NO,, (C3-Cs) cycloalkyl, 3-8 membered
heterocycloalkyl, -C(O)R’, -C(S)R’, -C(O)OR’, -C(S)OR’, -C(O)SR’, -C(S)SR’,
-C(O)NR’; or -C(S)NR’;

61



KLMNOPQRSTUVWXYZ[\]~_"abcdef ghig0kJUNGR2o
qr s

each Rs, Rg and Ry is independently selected from the group consisting of
halogen, -R’, -OR’, -SR’, -NR’;, -ONR’;, -SNR’;, -NO,, -CN, -C(O)R’, -C(S)R’,
-C(O)OR’, -C(O)SR’,-C(S)OR’, -CS(S)R’, -C(O)NR’;, -C(S)NR’,, -C(O)NR’(OR”),
-C(S)NR’(OR’); -C(S)NR’(SR’),-C(S)NR’(SR’), -CH(CN),, -CH[C(O)R’]3,
-CH[C(S)R’];, -CH[C(O)OR’];, -CH[C(S)OR’];, -CH[C(O)SR’]> and -CH[C(S)SR’],;

with the following exceptions:

when - - - is single bond, X is C, R; is -OH, Ry R3 and R4 are H, Y is absent, then
at least one of Rs, R and R7 are other than H; or

when - - - is single bond, X is C, R; and R; taken together are =0, Y is absent, R;
and R4 are H, then at least one of Rs, R and Ry are other than H; or

when - - - is single bond, X is C, R and R; taken together are =0, Y is absent, R;
and R4 are H, m = 0, n =1 and Rs is H, then Rg is not Br (para), or OMe (para) or OH
(para); or

when - - - is single bond, X is C, Ry, Ry, R3 and Rq are H, Y is absent, then (a) at
least one of Rs, Rg or R7 are other than H; and (b) if m = 0 and n is 1, then Rs and Rg are
not both -NH; (para) or -OH (para); or

when - - - is double bond, X is C, R; and R4 are H, R;, R3 and Y are absent, then
(a) at least one of Rs, R or Ry are other than H; and (b) if m =0, n= 1, and Rs is H, then
Rg is not -OMe (para), or Br (para), or -CN (para); or

when - - - is single bond, X is C, R; and R, taken together are =0, Y is CHz, R;3
and R4 are H, m = 0, and n = 1, then Rs and R are not both -OH (para); or

when - - - is single bond, X is C, R; and R; taken together are =0, Y is absent, R3
is H, R4 is -C(O)OEt, m = 0, n = 1, and Rs is H, then R is not -OH (para); or

when - - - is single bond, X is C, R is -OH, R; R3 and R4 are H, Y is absent, m =
0,n =1, and Rs is H, then Rg is not -Br at the para position; or

when - - - is single bond, X is C, R; and R; taken together are =N-OR, where R =
H, Y is absent, and R3, R4, Rs, Rg and R7 are H, then the salt can not be hydrochloric; or
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when - - - is single bond, X is N, Ry, R3 and R4 are H, Y and R; are absent, then
a) at least one of Rs, Rg or Ry are other than H, and b) if n = 0 and m is 2, then the R;
substituents are not both Br at the 5 and 7 positions of the indole moiety; or

when - - - is single bond, X is N, R}, R3 and R4 are H, Y and R; are absent, m =
0, n=1, then Rs and Rs are not both NMe; (para) or Me (para); or

when - - - is double bond, X is N, Ry, Ry, R; and Y are absent, R4 is H, then a) at
least one of Rs, Rg or Ry are other than H; and b) if n = 0, and m = 2, then the R
substituents are not both Br at the 5 and 7 positions of the indole moiety; or

when - - - is double bond, X is N, Rj, Ry, Ry and Y are absent, R4isH m=0,n=
1, then Rs and R¢ are not both Me (para);

when - - - is double bond, X is N, Ry, Ry, R3 and Y are absent, R4 is NH; or CH;

then at least one of Rs, Rg or R are other than H;

each R is independently selected from the group consisting of -H, (C;-Cs) alkyl,
(C1-Ce) alkenyl, (Ci-Cg) alkynyl, (Cs-Cz) aryl, substituted (Cs-Cyg) aryl, (C¢-Cz6) alkaryl
and substituted (Cq-Css) alkaryl;

the heterocycloalkyl substituents are each independently selected from the group
consisting of -CN, -NO3, -NR’;, -OR’, -C(O)NR’,, -C(S)NR’,, -C(O)OR’, -C(S)OR’,
-C(O)SR’, -C(S)SR’ and trihalomethyl;

the aryl and alkaryl substituents are each independently selected from the group
consisting of halogen, -C(O)R’, -C(S)R’, -C(O)OR’, -C(S)OR’, -C(O)SR’, -C(S)SR’,
-C(O)NR’;, ~C(S)NR’; and trihalomethyl;

each R’ is independently selected from the group consisting of -H, (C;-Cs) alkyl,
(C,-Cg) alkenyl and (C;-Cs) alkynyl.

2. The compound of Claim 1, wherein said compound is selected from the group consisting
of Compounds 4, 5, 6, 7, 8,9, 10,11, 12, 13, 14, 15,16, 17, 18, 19 and 20.
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or a pharmaceutically acceptable salt or hydrates thereof, wherein:

the bond --- designates a single or double bond;

mis0,1,2,30r4;

each n is independently 0, 1, 2, 3, 4 or 5;

XisCorN;

Y is absent, (C;-Cs) alkyl, (C;-Cs) alkenyl or (C;-Cs) alkynyl;

R is absent, H, -OR, -SR, -O-C(O)R, -S-C(O)R, -O-C(S)R, -S-C(S)R, or when
taken together with R, is =0, =S, =N-OR, a 3-8 membered heterocycloalkyl or a
substituted 3-8 membered heterocycloalkyl;

R; is absent or -H;

Rj is absent or -H;

R4 is -H, -OR’, -SR’, -NR’;, -CN, -NO3, (C3-Cs) cycloalkyl, 3-8 membered
heterocycloalkyl, -C(O)R’, -C(S)R’, -C(O)OR’, -C(S)OR’, -C(O)SR’, -C(S)SR”,
-C(O)NR’; or C(S)NR’»;

66



RS %& () * o+, - . 20 JUN 2002

each Rs, Rs and R7 is independently selected from the group consisting of
-halogen, -R’, -OR’, -SR’, -NR’;, -ONR’3, -SNR’;, -NO3, -CN, -C(O)R’, -C(S)R’,
-C(O)OR’, -C(O)SR’, -C(S)OR’, -CS(S)R’, -C(O)NR’, -C(S)NR’;, -C(O)NR’(OR’),
-C(S)NR’(OR’); -C(O)NR’(SR?), -C(S)NR’(SR’), -CH(CN),, -CH[C(O)R],,
-CH[C(S)R’]2, -CH[C(O)OR’],, -CH[C(S)OR’],, -CH[C(O)SR’]; and -CH[C(S)SR’]»;

each R is independently selected from the group consisting of -H, (C;-Cs) alkyl,
(C1-Cq) alkenyl, (C,-Cs) alkynyl, (Cs-Ca) aryl, substituted (Cs-Cpg) aryl, (Cs-Ca6) alkaryl
and substituted (Cs-Cye) alkaryl;

the heterocycloalkyl substituents are each independently selected from the group
consisting of -CN, -NO,, -NR’;, -OR’, -C(O)NR’,, -C(S)NR’,, -C(O)OR’, -C(S)OR’,
-C(O)SR’, -C(S)SR’ and trihalomethyl;

the aryl and alkaryl substituents are each independently selected from the group
consisting of halogen, -C(O)R’, -C(S)R’, -C(O)OR’, -C(S)OR’, -C(O)SR’, -C(S)SR’,
-C(O)NR’;, -C(S)NR’; and trihalomethyl;
each R’ is independently selected from the group consisting of -H, (C;-Cs) alkyl, (C;-Cs)

alkenyl and (C,;-Cs) alkynyl.

4. A pharmaceutical composition comprising an effective amount of a compound and a
pharmaceutically acceptable excipient, carrier or diluent, said compound having the

structural formula (I):

)

or a pharmaceutically acceptable salt or hydrates thereof, wherein:
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the bond --- designates a single or double bond;

misQorl;

each n is independently O or 1;

XisCorN;

Y is absent, (C;-C3) alkyl, (C1-C;3) alkenyl or (C-C;) alkynyl;

R| is absent, -H, -OR, -O-C(O)R, -N(R), or when taken together with R; is =0,
=N-OR, a 3-5 membered oxirane or 3-5 membered substituted oxirane;

R; is absent or -H;

R; is absent or -H;

Ry is -H, -OR, -N(R);, -CN, -C(O)OR, -C(O)N(R); or 5-6 membered
dioxoycycloalkyl;

each Rs, R and Ry is independently selected from the group consisting of -R’, -F,
-Cl or -Br;

each R is independently selected from the group consisting of -H, (C;-C3) alkyl,
(Ci-Cs) alkenyl, (C;-C3) alkynyl, (Cs-Co) aryl, substituted (Cs-Cio) aryl, (Cs-Ci3) alkaryl,
substituted (Cs-C3) alkaryl;

the oxirane substituent is -CN, -NO,, -NR’,, -OR’ and trihalomethyl;

the aryl and alkaryl substituents are each independently selected from the group
consisting of -F, -Cl, -Br, -CN, -NO,, -NR’;, -C(O)R’, -C(O)OR’ and trihalomethyl,

R’ is -H, (C;-C3) alkyl, (C1-Cs) alkenyl or (Ci-Cs) alkynyl.

The pharmaceutical composition of Claim 4, wherein said compound is selected from the

group consisting of Compounds 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19 and 20.
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Use of a compound of formula (I) or a pharmaceutically acceptable salt or hydrate thereof

in the manufacture of a medicament to inhibit mammalian cell proliferation

)

wherein:

the bond --- designates a single or double bond;

mis0,1,2,3or4;

each n is independently 0, 1, 2, 3,4 or 5;

XisCorN;

Y is absent, (C;-Cs) alkyl, (Ci-C¢) alkenyl or (C;-Cs) alkynyl;

R, is absent, H, -OR, -SR, -O-C(O)R, -S-C(O)R, -O-C(S)R, -S-C(S)R, or when
taken together with R, is =0, =S, =N-OR, a 3-8 membered heterocycloalkyl or a
substituted 3-8 membered heterocycloalkyl;

R, is absent or -H;

R3 is absent or -H;

R4 is -H, -OR’, -SR’, -NR’;, -CN, -NO,, (Cs;-Cs) cycloalkyl, 3-8 membered
heterocycloalkyl, -C(O)R’, -C(S)R’, -C(O)OR’, -C(S)OR’, -C(O)SR’, -C(S)SR’, -
C(O)NR’; or -C(S)NR’;;
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each Rs, R and R is indepedently selected from the group consisting of -halogen,
-R’, -OR’, -SR’, -NR’3, -ONR’;, -SNR’;, -NO,, -CN, -C(O)R’, -C(S)R”’, -C(O)OR’,
-C(O)SR’, -C(S)OR’, -CS(S)R’, -C(O)NR’3, -C(S)NR’,, -C(O)NR’(OR’), -C(S)NR’(OR’);
-C(O)NR’(SR’), -C(S)NR’(SR’), -CH(CN),, -CH[C(O)R’]2, -CH[C(S)R ]2, -CH[C(O)OR’],,
-CH[C(S)OR’]z, -CH[C(O)SR’]; and -CH[C(S)SR’]2;

each R is independently selected from the group consisting of -H, (C-Cs) alkyl, (C;-
Ce) alkenyl, (Cy-Cg) alkynyl, (Cs-Cyp) aryl, substituted (Cs-Czo) aryl, (Cs-Cz6) alkaryl and
substituted (Cs-Cas) alkaryl;

the heterocycloalkyl substituents are each independently selected from the group
consisting of -CN, -NO,, -NR’;, -OR’, -C(O)NR’,, -C(S)NR’,, -C(O)OR’, -C(S)OR’,
-C(O)SR’, -C(S)SR’ and trihalomethyl;

the aryl and alkaryl substituents are each independently selected from the group
consisting of halogen, -C(O)R’, -C(S)R’, -C(O)OR’, -C(S)OR’, -C(O)SR’, -C(S)SR’,
-C(O)NR’;, -C(S)NR’; and trihalomethyl;

each R’ is independently selected from the group consisting of -H, (C;-Cs) alkyl, (C;-
Ce) alkenyl and (C;-Cs) alkynyl.

Use of a compound of formula (I) or a pharmaceutically acceptable salt or hydrate thereof in

the manufacture of a medicament to inhibit mammalian cell proliferation

M

wherein:
the bond --- designates a single or double bond;
misOorl;

each n is independently O or 1;
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N

XisCorN;

Y is absent, (C;-C3) alkyl, (C;-C3) alkenyl or (C;-C;) alkynyl,

R, is absent, -H, -OR, -O-C(O)R, -N(R),, or when taken together with R; is =0,
=N-OR, or 3-5 membered oxirane or 3-5 membered substituted oxirane;

R, is absent or -H;

R; is absent or -H;

R; is -H, -OR, -N(R);, -CN, -C(O)OR, -C(O)N(R);, or 5-6 membered
dioxoycycloalkyl;

each Rs, R¢ and Ry is independently selected from the group consisting of -R’, -F, -Cl
or -Br;

each R is independently selected from the group consisting of -H, (C;-Cs) alkyl, (C:-
Cs) alkenyl, (C;-C3) alkynyl, (Cs-Cio) aryl, substituted (Cs-Cio) aryl, (Cs-Ci3) alkaryl,
substituted (Cy-C)3) alkaryl;

the oxirane substituent is -CN, -NO,, -NR’,, -OR’ and trihalomethyl;

the aryl and alkaryl substituents are each independently selected from the group
consisting of -F, -Cl, -Br, -CN, -NO3, -NR’,, -C(O)R’, -C(O)OR’ and trihalomethyl;

R’ is -H, (C;-C3) alkyl, (C;-Cs) alkenyl or (C;-C;3) alkynyl.

8. The use according to Claim 7, wherein said compound is selected from the group

consisting of Compounds 1, 2, 3, 4,6, 7, 8, 10, 11, 15, 16, 17, 19 and 20.
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9. The use according to Claim 6, wherein said mammalian cell is an endothelial cell, a fibrotic

cell or a vascular smooth muscle cell.
10.  Use of a therapeutically effective amount of a pharmaceutical composition of Claim 3 in the

manufacture of a medicament to treat or prevent a disorder characterized by abnormal cell

proliferation.
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11.  Use of a therapeutically effective amount of a pharmaceutical composition of Claim 4 in the
manufacture of a medicament to treat or prevent a disorder characterized by abnormal cell

proliferation, wherein, in the compound of structural formula (I):

the bond --- designates a single or double bond;

misOorl;

each n is independently 0 or 1;

XisCorN;

Y is absent, (C;-C3) alkyl, (C;-Cs) alkenyl or (C;-C;) alkynyl;

R, is absent, -H, -OR,-O-C(O)R, -N(R),, or when taken together with R, is =0, =N-
OR, or a 3-5 membered oxirane or 3-5 membered substituted oxirane;

R; is absent or -H;

R; is absent or -H;

R4y is -H, -OR, -N(R);, -CN, -C(O)OR, -C(O)N(R); or 5-6 membered
dioxoycycloalkyl;

each Rs, Rg and Ry is independently selected from the group consisting of -R’, -F, -Cl
or -Br;

each R is independently selected from the group consisting of -H, (C;-C;) alkyl, (C;-
C;) alkenyl, (C;-Cs3) alkynyl, (Cs-Cyo) aryl, substituted (Cs-Cio) aryl, (Cs-Ci3) alkaryl,
substituted (C¢-C)3) alkaryl;

the oxirane substituent is -CN, -NO,, -NR’;, -OR’ and trihalomethyl;

the aryl and alkaryl substituents are each independently selected from the group
consisting of -F, -Cl, -Br, -CN, -NO,, -NR’,, -C(O)R’, -C(O)OR’ and trihalomethyl;

R’ is -H, (C-Cs) alkyl, (C1-Cs) alkenyl or (Ci-Cs) alkynyl.

12.  The use according to Claim 11, wherein said compound is selected from the group consisting

of Compounds 1, 2, 3,4, 6,7, §, 10, 11, 15, 16, 17, 19 and 20.
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13.

14.

15.

16.
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The use according to Claim 10, wherein said disorder characterized by abnormal cell
proliferation is cancer, a blood vessel proliferative disorder, a fibrotic disorder or an

arteriosclerotic condition.

The use according to Claim 13, wherein said composition is for oral, parenteral or

intravenous administration.

The use according to Claim 10, wherein said disorder characterized by abnormal cell
proliferation is a dermatological disease or Kaposi’s sarcoma and said composition is for

transdermal administration.
The use according to Claim 15, wherein said dermatological disease is selected from the

group consisting of keloids, hypertonic scars, seborrheic dermatosis, papilloma virus

infection, eczema and actinic keratosis.
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