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TREATMVENT OR PREVENTI ON OF Dl [ SMCTERI ZED BY ABNORVAL CELL

PRCLI FERATION 5 1. FIELD OF Ou The present invention relates to
,arorratlc or gani c _conpounds whi ch é}P‘@"zspemflc potent and safe inhibitors
of the' Ca2*-RAIN2¥d pot assi um channel (Gardos channel) of emP@TISIER4818
and/ or of manmalian cell proliferation. The LO conpounds can be used to
reduce \SI C ks sennyrtuinare yiTe RiNYy.d cNDRNONER d EFDANE| AYDt AIBDOLE UCOEPOENDE AND
erythrocyte mﬂmkd:cmgs oTHHEEm' s BT |FDI£|'IHE a@mmm'xammmmmmn loF
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can al so be used to i nhi b|t rram’rallan ceII prollferatlon in 15 situ as a
t her apeuti c approach towards the treatnment or prevention of diseases
charaBteriked b eration. 2. BACKGROUND OF THE
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gelatin and pol yneri zation of Hb S can occur at any time during

erythrocyte's | PENobHS Ayure. Thus eryt hrocytes in
patients Wlth ni ng no meri zed henogl obin 5
may 3ss t hr oughi ke neelbolisad s inme dreen emﬁ@gmdzq it Westhout
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25 glycine ‘to vallne substltution at the No 6 position of the )
beta globin chain (Ingram, 1956, Nature 178:792-7%94. The
origin of the amino acid change and of the disease state is
the consequence of a single nucleotide substitution (Marotta
et al., 1977, J. Biol. Chem. 252:5040-5053).

30 The major source of morbidity and mortality of patients

' suffering from sickle cell disease is vascular occlusion
caused by the sickled cells, which causes repeated episodes af
pain in both acute and chronic form and also causes ongoing
organ damage with the passage of time. It has long been

35 recognized and accepted that the deformation and distortion of
sickle cell erythrocytes upon complete deoxygenation is caused

’ by polymerization and intracellular gelation of sickle '

hemoglobin, hemoglobin S (HEb S). The phenomenon is well
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15 inpossible for intracellular gelation to take place, or if the?cgelﬁﬁ/ 2002
time at venous oxygen pressures is |onger than about 15 seconds, ‘Ij
sickling will not occur. Alternatively, if the delay tinme is between about
1 and 15 seconds, the red cell will likely sickle in the veins. However, if
the delay tine 20 is less than about 1 second, red cells will sickle W|th|n
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cytoplasmic viscosity is a major determinate of erythrocyte
35 deformability and sickling, the dehydration of the erythrocyte
has substantial rheological and pathological consequences.
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5 attenuate the formation of irreversibly sickled cells (Stuart @Eﬂﬂg'
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i mdazol e-1ike noiety believed to be useful in reducing sickle erythrocyte
dehydration via Gardos channel inhibition, include m conazole, econazole,
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2 0 JUL 2002 WD 99126611 PCTNS98I 24839 3. SUMVARY OF THE | NVENTI ON j These
and ot her objects are provided by the present invention, which ir?@ngm_ 2002
aspect provides a class of organic conpounds which are potent, selective
and safe inhibitors of 5 the Cap' -activated potassi um channel (Gardos
channel) of erythrocytes, pacticularly sickle erythrocytes, and/or of ,
mammal i an celgo pieh{ €rati on. The conpounds are general |y subsidyinugogB4sro

3, 3-Bi phenyl 1 ndanone, indane or (3-H) indole conmpounds, or anal ogues
thereof. In one illustrative enbodi nent, the conpounds capabl e of . .

i nhi bi ting €& S&X P iciihierRPaREFSE ﬁﬁnﬁﬁlvaﬁgéékLqmiﬂlmebﬁmﬂﬂﬂLaccordﬁng
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heteroc clo l; | b : e R4 IS
heteroeyel ogidaiin & netZfdstyaP3gihaghiety iRE bi@R9CHL fLyakl 3% F
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-C(ONR z ObhaGhShNRnhlbiﬁionZ1QciHEe2ﬁannazoievfhaaﬂiiﬁié

PCT) LB 2ABkeoEa fne, 0ot 3 GRACBRAISIM LY ge! SELSH LI LIS 9" Ou
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As can be seen from the above discussion, reducing sickle

15 erythrocyte dehydration via blockade of the Gardes channel is
a powerful therapeutic approach towards the treatment and/oxr
prevention of sickle cell disease. Compounds capable of
inhibiting the Gardos channel as a means of reducing sickle
cell dehydration are hlghly desirable, and are therefore an

20 object of the present invention.

Cell prcllferatlon is a normal part of mammalian
existence, necessary for life itself. However, cell
proliferation is not always desirable, and has recently beén
shown to be the root of many life-threatening diseases such as .

25 cancer, certain skin disorders, inflammatory diseases,
fibrotic conditions and arteriosclerotic conditions.

Cell proliferation is critically dependent on the
regulated movement of ions across various cellular
compartments, and is associated with the synthesis of DNA.

30 Binding of speclfic polypeptide growth factors to specific
receptors in growth-arrested cells triggeré an array of early
ionic signals that are critical in the cascade of mitogenic
events eventually leading to DNA synthesis (Rozengurt, 1986,
Science 234:161-164). These include (1) a rapid increase in

35 cystolic Ca®*, mostly due to rapid release of Ca* from
intracellular stores; (2) capacitative Ca®" influx in response
to opening of ligand-bound and hyperpolarization-sensitive Ca?*
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-CH[ C(0) SR ] zand ~~-CH[ C( S) SR ] Z; each Ris independently
sel ected fromthe group consisting of -H, (Cl-C6) alkyl, (Cl-Cad UUthﬂﬂZ
(C o alkynyl, (Cs-Coo} aryl, substituted (CS-Cap) aryl, (C6-CZS) al karyl
and substltut ed (C6-Czs) al karyl t he heterocycl oal kyl substituents are
each i ndepen | ect ed fromthe group consisting of -CN, -NO02, -NR 2,
“OR, C(O)N%sat?b)i@‘;) NR'z, -C(OOR, -C(S)OR,", -C(O SR, C(§F§NS9§(24§19
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a prophyl acti or therapeutically ct,ive anoynt .of at | east one
conpound aCEBFRF Hijftﬁst he IPn@@ﬁ%Fbﬁn ‘ oFlgtﬁ AEAFeLEuLNE4Pitsnyodtapsn and
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cells. In®édils, 388089 BSPREIpetDe £BVANDL)QNapr aelldeasaotbehod ikei-ders

t t d/ i

Subj ect UL SLPLELERS 09 HRVREL 62 16 EBEP R ook BB s8R 844801 di ng to
the invention, &% @asobghaeemcixen chhecahpyei tiisgushdraef Lnhd bddding st er ed
to ggubj %mgufsﬁdcgilsﬁfanf&%@faﬁ {rﬂaaam@ae&oaf B%C&b}‘xfict @14,50kbi t

t he unwanted or, abnornpl ‘mammal i an cell proliferati on. oun%laand/ or
conposi t i cﬁ??&@l%ﬁe%p‘ﬁ@éde?%%lmyt?%e{‘ﬁﬁ BigPALEr AFi ﬁng’éVFI@ or may be

ad Cr?/ ni st erigteriapdiiels Wppedsadb wgém Cﬁhé%tr@éefneh&bh}&d/blﬁgp&@ﬁ?j&%ﬁ@n
and/ or co £i0 Distered to a su at i sqrder
_character :Tézoféad yeat‘r}srﬁ"/\%n“t{y}g t%?b‘?%yc’éﬁ’vabgsﬁ Pgr Spl on. ugﬁ &l sorders

far

g proliferation. Compounds capable of inhibiting mammalian cell
35 proliferation are highly desirable, and are therefore also an
. object of the present invention.



2 0 JUL 2002 WO 99126611 - PCT/ US98I 2A819 include, but are not limted to,
cancer, epithelial precancerous |esions, non-cancerous angio%fnij
conditions or arteriosclerosis. In a final aspect, the invent Hl-o@“@es a
method for ' 5 the treatnent and/or prevention of diseases that are
characterized by unwanted and/or abnormal mammalian cell proliferation. The
met hod i nvolw@99ak1i ni steri ng a prophyl actically or therapeut iPEaVJSp8/24819

ef fective anount of at |east one conpound according to the invention, or a.
10 phar mace tiCa?§§&§ﬁ§i£§L§E@L§§é§§é¥$§§ a subject in need of such 3
treatnent. Di'sea 2ed by abnormal manmmalian cel
proliferation whiltiesearride duheat exibjca'ctpar eamlpe'ebvb.yﬂadajuyoﬂ:hteh@rmtehﬁds of
the inventi |4 ar. !ﬁﬂwr cer o1hlQod vesse
proliferati 3@1v|§rﬁcseér% ér éﬁﬂ gx rﬁb I sor ers an %‘rterr %s% Etga@lc

condi ti ons. CPMPOBELiEnMisHs axe @%@%r gaileatiye gndowieds tl@mrxblﬁmaclsl dfave

the folgl ow r&&mmmlx?&eﬁgeﬂassif@& eér§aﬁr§ela @?Aﬁ@g %ilaibrr
straight chain or clic hydraqcarbon ra i cal 'I]'_1yyp| cal al ky r ups i ncI ude,

but are not eP:WﬁhFé’ 6 B CUSERAY, SOFCGHHES ' ahgt/pir, of
i sobutyl, tmlamny&ll;r_amela:teﬁ.ll prqu&rétnalmdiﬂxylcnheamﬂmtﬁmﬁi ke gereRnakerred

enbodi nent s rqQu re al kyl,,_ wth (C hei n
particul arl §"%|$§'f1§?‘1 ég 3. %’%ﬁ?‘teﬁ‘ty %ona é‘f‘éira?% 8&' #Sﬁ)@ i€al
wher ei n one comprundshy droger lagoes ahereadh | fdepaeddifiustregiiaeed 30 with
ot her ,gubst Het.glL0 I cygl
hydrocgr bonlering% ggen\%ﬁetrtg n%})éﬁ%%%—\l&% capa?l‘:é{]e%fcg.r 8%%:%%3%%%?%‘£d°ﬁ aced
with anot heFRanBslsash/as spmued iam cellsmsoliferntins egcorstiog dy it ky -
groups incl uﬂeenbwbnaaeenebmbbﬁhhed hla®d N0 RO IS thi@c thitiaQl iftRmadigner adyl
pynol i di nyl, piperazyl, pyrazolidyl and the Iike. Preferably, the

het er ocycl oaI kyl g a 0 um 2ao2 WO 991 26611 - PCTNS98124819 group
contains 3-S atons. In a parti cul F]jy preferred enbodi nent the heteroatons
are oxygen, and the heterocycl oal E{/S nbered oxirane,
preferably 2 3-oxirane or a 5-8 nenber |, preferably 1,35
di oxol anyl . "Substituted Heterocycl oal k S to-a het erocycl oal kyl
group wheregpyone or nore hydrogen at each independently repl aced
with ot her substituents. 10 "Al g‘? ' W—dty unsat ur at ed branched,
straight _ chain or cyclic hydroé4thb al“’mpavi ng at | east one

car bon- car bon doubl e bond. The radi cal “may / in either the cis or traps
confoggation about the double bond(s). TyghcBe 15 al kenyl groups i ncl ude,
but are not limted to, ethenyl, propenyl, isopropenyl, butenyl,

i sobutenyl, tart-butenyl, pentenyl, hexenyl and the like. In preferred
enbodi nent sor tjsmﬂhéseaytlgawp ascéﬁﬂ;amb ablerylor Wydkatel- €nerl2eif)g
parti cul arI%é)ltg;_rerred 20 "Substituted Al kenyl:" refers to an al kenyl’
radi cal wherern one or nore hydr ogen atons are each independently repl aced
with other substhtier®s.l252; A kyny#:;" refers to an unsaturated branched,
straight chain adadiyodifs hysiosandencigdbcah haviag at okegst one

car bon- car bon t%pl eé)ond Typi cal al kyny groups i ncl ude, but are not

limted to', hyI butynyl, . isobutynyl, pentynyl, hexynyl
and the |ike. IrYrJlrsefzehfseadt (C;—=C¢) alkyl, (Cy~Cq) alkenyl or (C,-C)
alkynyl; ’
R, is absent, -OR, -8R, =0, =8, =N-OR, -0-C(O)R, -S~C(Q)R,
30 ~-0-C(S)R, =-8-C(S)R, or when taken together with R; is a 3-8
membered heterocycloalkyl or a substituted 3-8 membered
heterocycloalkyl;

R, is absent or ~H;
R; is absent or -H;
35 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(8)OR’, -C(Q)SR’, -C(S)SR’, -C(O)NR’, or -C(S)NR’,;

-



30 enbodi nrents, the al kynyI group is (C1-C6) al kynyl, with (CI C3) being
particularly preferred. "Substituted Al kynyl:" refers to an alfkyt! 208 cal
wherein one or nore hydrogen atons are each independently 35"replaced with
ot her substi tuents. -io 2 0 JUL 72002 ' WD 99/26611 PCTNS98I 24819 )

oAl koxv: ! an -OR radical, where Ris alkyl'., alken vl ,
as def'i ned a&gé/%/ﬁgﬂl ksul fan~l ;" refers to an -SR radl cal , \/\/nerC Bﬁhlﬁgﬁ
al kyl, al kenyl or al kynyl, as defined above. ' "ArY.|:" refers to an '

unsat urat ed cycl¢a;th3F§noBarm RﬁdJScaJndwﬁnﬁgn&lWOﬁF&gaﬂied froml €hkr on

system ' TyRiG@kp addths HOURP d@dﬁ.gjleo dHit .q:[,e NQJr/l,i Mgped LQup.
penta- 2, 4- ?ene phenyl , naphth anthrac azul'en I, |n§§céhyl anﬁ' t he

like. zn pret¥Ried gﬁbod‘%nt‘scklc?}%' arV‘F(%{%Up TS(QER Gz 0)C @R’ i t h

iyl C’Oé. cale RarE) ToOne T ot B Bt oger atam eg;ﬁ«%'“f*' .‘ﬁ%’eﬁéﬁdéﬁt 'y
repl a d Wi t%y%[%ﬁg &SF?’DS'U t%@t’g Fs/i? a'rv'f PS)?\@}Q(% ta é' (&l ght - chai n

al I%I ; al ke-rm{[@fomk})gmyl—cglt[alaﬁ)whegel-HCIG)DE(CFJ)‘OR'_n]et hyct_!l-}(gg_qs)lamol bolnded to
a ermn F a an aryl noiety. Typical alkary
groups i ncl ?ﬁfégﬁgkar% %‘gta I ?ﬁf?ﬁ%sgg‘ rjE)fenzyl benzyl i dene, benzylidyne,
benzenobenzyl , reasHh tPericﬁoelrm%ﬁPmTr&ief |9edeactiag @rreve iohed genddugdi nent s, t he

al karyl gr Qud sstiGhy @:s)-@lk(wbg) a&& fhee lck)”al}@éﬂfﬁi‘)" (&-d ) kynyl
noi ety of 25 the alKaryl ?roup IS % hd t aryl rmle §’ (CS-ezo)
In paticul¥pYphet éniEn) cABSSD nﬁwtlﬂ:ﬁ&eél k(é:lsyq:zobrﬁﬁﬁ v s (€CB2eX3)

al karyl, i aa,}caxtyne aajdqslub@ﬂteméjd qrcsabggy;n)allkmyet,y of the al karyl group is
(d-C,) and the i.et stltute | kar.vl : refersto_
an al karyl radica g%g%r?g’ é‘%’r%brsé")tﬁa‘g'r S on HECERARNIERtY, of

the al kar y s egresitiedarfaazadine md@p@ndmnsiwwm a:(fed'qhﬁ,t ITN@t:hefNRUp,st-tChm’ent S.
35 "In Situc d)§ers Le(aperincl dr\e 164 M oM \de (D.sR/ eX_d/(lég% rs and

"in vitro" as these ternms are’'co Iy r'ecoghi 'zed ‘and understood per sons
or di Afri | y38e rddalemerdylis 2 0 JUL 20Q2 V\D 991 Z6Gl1 ~ .
PCTI US98l 2481 9tanret arMor eadeslkbie 1pBudSR Itudhts e e ot nlai%rr&!l'ir

br oadest c QL ALV d not at.ive cont xts ta hdentify a i cel'l or
ti ssue as f%(%gn %rgﬂl ggg groPﬁoﬁfmFé‘&arlé’gt 8 ;h 13 u];'l(fe gr(%ah di n its
condi tion of (§t)§t’us "6r(°i) OB’ durat FOARS ,cac (100 5§ vi t'yl(ét) SRHat —ICd@aNiRdg,or

position. dc(BRNRF, mﬁlﬂmﬁﬂ}ﬁ DRAWNGS FIG 2 is a general reaction

schepe for synt hesbzg g.cer SI n cgrrgﬁgnds ccor% g% he i nvention; and
10 FF% 2 is a §BABrB FEalPABReRERBELYr GPLleFHe 2 EeFFQPR conpounds
accordi ng tonsl:netdngeqfleﬁ, (C,~Cq) alkyl, (C,-Ce) alkenyl and (C,-C;)

alkynyl; and
--- designates a single or double bond.
In another aspect, the present invention provides

25 pharmaceutical compositions comprising one or more compounds
according to the invention in admixture with a
pharmaceutically acceptable carrier, excipient or diluent.
Such a preparation can be administered in the methods of the
invention.

30 In still another aspect, the invention provides a method
for reducing sickle erythrocyte dehydration and/or delaying
the occurrence of erythrocyte sickling or deformation in situ.
The method involves contacting a sickle erythrocyte in situ
with an amount of at least one compound according to the

35 invention, or a pharmaceutical composition thereof, effective
to reduce sickle erythrocyte dehydration and/or delay the
occurrence of erythrocyte sickling or deformation. 1In a

el



5. DETAI LED DESCRI PTI ON OF THE | NVENTTON As di scussed in the Background
section, blockade of 15 sickle dehydration via inhibition of tﬂﬁ jﬁLdgﬁﬂ
channel is a powerful therapeutic approach towards the treatne / 2
prevention of sickle cell disease. In vitro studies have shown that
Cotrimazol e, an imdazole-containing antinycotic . agent, blocks a
CaZz+-acti varve(g 55266%‘3”5'00” and cell dehydration 20 in sickl ePeﬂ"&uSh&/wyﬁ es
(Hrugnara et I9 93, J. din. Invest. 92:520-a26). Studies in a
transgeni ¢ nouse nodel for sickle cell e ( APNEEon T{gdedagded. I
1991, EIVBQ_DJJef&HI%CES?‘“E?@BTeEFOMFe}Pﬁa?l%?%% é%%ln??t%r’atr noof Ol Ot ] rrazoI}e
leads to ighibkty @Hreﬁythedeﬂdrmethoﬁao.aoéeéﬁﬁﬁﬁeFm B nE1 €508 (DB RERCER? |

K' content, a decrea 9‘2&8 CQHQ@G&éﬁhrénofNE‘ﬂbﬁédt
decreased EBRF aén‘é’ﬁglﬂgg&réﬁég gh . I\l Lnvest .

93: 1670- 16¥A)prebbr poegentihgr apyrwdunlegalther UPFPmSSS Bsrﬁaueaé i nhi bition
of the Gardos ch I d Scekyihzecyte dehydndly causedpayi entkl180
with 8ickl 8085ﬁﬁggﬂ§eggggfér%u§%§rg et al., 1996, J. din. Invest.

97:1227-, | 2ad)ls.Qther antimycotic agents which inhibit the Gardos channel
invitro incl udgnmsgq_ringh%thggoggg@ce;, litteo dovwvazndlion ExovdsesoBe NEfF0d

sul co~azole (U Pat ent : 273,992 tQ & &t lglf)ellAglls%f lhase
conpounds ¢omt &h& §5 eakmenty 296/ 8F| W@vrelnrﬁow% y khe t er oar rlar?g

cont ai ni ng ;t we "eclﬂ)r euraaht ra@gen&umah?. 'szeomamwzbemwlﬁeegr Pllsterlng
PCT/ U898124819 ss d e 1GH Nk ettt divan  arfdimtmedtulaas | on
of edfly ié&nkE l(?a S angtarbeeh%tlo]'?of eII prolrferatlon are
power f ul th_@raaietmhlec mnmm@hascmﬂdﬂ'tﬂs tihehe SHYRIHAhd/Br abreventl on of -
di sorders charact &6 10 Y R 5 ﬁ}@éﬂeﬁpltcjaapamrenﬂ tsuffeigwh shown
that dotrif c‘ém%rufl’zrzri'a d|t| nto i nhihi |n I ané el i £rom
eryt hrocyt és:onals§§kr¥tﬁjlﬂ9a‘t]e§1ﬁ?ﬁrst9 m t “Fonal's and inhibifs cell
proliferatigniat r&du’te\/lshrdklfmdzrhmjm Vo) mOm@ek € BbI¥eSihi bits
the rate of cell %EOI i f atr on of nqgﬁ@l e €888 Ep r@«eicheérgresetmb@
reverd$i bl e and cﬁ%é’ it ner I n vrtro ég)gé qltgjen et ﬁ h?%)
Nature mdrmmammmmm@ra@mnﬂ@% rrebi 128 RS racerTul ar

stores %é)rlex\(ﬁg]ﬁ@eg herti=28: iy Sy Shomhal Can” cebat imos kbl | yith| 2bws

mto enic ation. Moreaover, in 15 e
i rrrru%odefr cimawnt Ak s el a5 Iﬁ)nearﬁfr?%%%ﬁﬁa?g\%& ;i‘ﬁéj 54 %ﬂﬁﬁﬁgﬁgnrr?l'gnbrroar

cell's, daily @hmicduiaidan afngd=itriomzohereesul 9536915%%1’—3@-?%’%

reduction in the ng @bggr&eﬂp(:Be*aiaﬂumayeac’al
supr @0 20cmth %ro#@%e%reagn Adyscef\/ygér ?d&ﬁﬁs?ns

titute
i ndanone, ieltaner arkqayicaldal e %meeﬁaeafié IWE':JF 8¢ anaﬂgggggxg?nt ﬁf
classes of ,canPQUNAsn Al ﬁd\mlmibi&repfawﬁerahannel YamspyippoepLes in

and/ or mamal 1an cel |l prol ration.. Thu oRg @ggeegllgbefﬂbgaamhsts,
i nvention .thiss ﬁ\‘%’iﬂecf'es“ain AR Pﬁmgﬁ?lg @os ounds tha are §apabl e

of i nhi bi tidigaétiee)Gal mlwatmmas‘synﬁﬁcﬁénﬁéﬁ E@F&ESC &fn&P

eryt hrocyte #ﬁjr_)&rg & | ¥r b Gkd & ebyinsQcytes and/or of inhibit~. ng

mammed? an &1 prol iteration, particularly. rni duced.; sl | thod
proliferation. 300 THelBEt3ROEHE E&J‘TP?"HJ&Se¥B E‘)’S’%&glg?‘eg’q%ﬁr 3 guraprmresr r?g

Si gni ficantgy, £hesteDmg canmdlsowfptdeentingt unwa@@eﬁotorc@ﬁt"&irﬁ‘a&n Seditdazol e

d le-1jk Th I d e ittiey method,
el 1 ocoprraeh et HE i B B TR B B a The o e

uncti ona |ty und t he
anti nycot i cgianteastherndi ehuppwsd Becording: t&s the %nay qﬂ'é’ | &%akd t he
ot her above h?%é £@91é‘£‘i éw,gpéé&fgﬂngger‘gmﬁ, J.tshew.c"snxbsriauene@d to a
a

3, 3- diPheny? none, I ndane or (3-H) indole.co oy S Pf
the -13  2s@bJert 2Ain NgrdRHewIGh  trRaERERSodY %@‘lg}ﬁﬁ%ntl orﬁg}ré(e;wé(;e an

entirely, neyyici 866 Bie COTPOMDES @ﬁpabhemfaleﬁrramtaw@n R RS- idregatsion
Gar dos channel "and) ot e} an, 6L L PLOl Gl ii-applied locally to the
proliferating cells, or may be administered to the subject
35 systemically. Preferably, the compound and/or composition is
administered to a subject that has a disorder characterized by

unwanted or abnormal cell proliferation. such disorders

- -



I n anot her aspect, the invention provides a nethod of , 5 reducing sickle
cell dehydration and/or del aying the occurrence of erythrocyte sickling in
situ as a therapeutic , approach towards the treatment of sicklgQcgyL 2002
di sease. In its broadest sense, the nethod involves only a single step--
.thé gdm nistration of at |east one pharnmacologically active Id f
the i nventi on‘,”o(?lglzgﬂéorrpdsi tion thereof, to a sickle eryt hrocyfgqﬂis%g@?ﬂgi n
an amount effective to reduce dehydration and/or delay the occurrence of
cell si ?:kl i nonakudef drwmtdmn. ndAhi lieinodd i4d enchmager 0 dpadtheldd by any
particufar t [ | eved t aan i j of e.active
conpounds degs%%%?ecd ﬁe#ééiinjésli;&éaép'prnoog}iéﬁac armug]nt%}‘{l?dse?@k & BANRPESY &s i n
situ causes FEERTIPSOITRESJ nhi bition of the Gardos channel of sickle
cells, thereby regucd ngigde ad%l,yéig atdynn Sickd£ JiS1 e | 2y t he
occurrence of cell sickling 20 or 'de% or rr%ﬁon. In%edprlef er (ryeglreé: %ggiy%t,

the derydr athifmh tGfeatmgnk Aty prevanhiien shdisreasss ddak sasce of
sickling is sledayeckrived Beklbraflida td1ad) s bddtninl hRanMa0HQG edlat i or!
vascul ature of tjnf% SchlSDi ect, therebhy reduci nJgYor elim.nating the

vaso- occl usi®rPHHHRE S %‘mﬁqﬂ?.met%{%%d“bxp k| B THET Y Based in part
on the sur mrsssphyiEerttiarid yofod ehFarptnst Ldweline| e ffeat iMee ity @ arrget i n
the treatme |, Kl i se : inventi j.S.al directed to
met hods of trEreeagsfttl ?ﬁr&ﬂ&?@rﬂ %%?ogﬁqiﬁ%lﬁ%&ﬂeﬁ%éﬁﬁd t%e %vet hod, an

ef fectie amipmmasiewicad)r ammresidrirourterrafr ding tieeB3dn meeddt ich, or
a pharmaceutdyd tSUEEA.ON HiiiaRls it UPd HARE A 2P HY S¥nor

suffering fromsickle cell disease. The nmethods may be used to treat msallckl e.

cel | di seas@3FGhAMAGS aPnP Hid sfediess hinh £a8 iRf FFoated cenaarveantissh
and/ or pol ynsyr iveat iodh thenchetthittisdior riksh dieeritdon andtldideqt it 3 Oindted
cell sickli VasSo0- | usjon.in the bl ood ciy.cqulati.on. .The t hods may
al so be useg‘q}mﬁ?rlgpg%tfi %;dlglc%?i’n b&gﬁderﬁess% ﬁjraoclujt%eér%}eclk%l%e d-cg'éﬁolr%riss’i s, and
i n patlifent s fikrotiz Qipgrdzoe? and @gt2861EclROINIDSIdE ke ong.f eri ng
chronic sickle cell episodes to control both the frequency and duration of

the crises. The ﬁﬁgpo n(%s Qf .the invention are also potent, specific
i nhi bitors of marrel i éﬁ—é@lllt—lﬁﬂél iferation. Thus, in another 5 aspect, the
i nvention provi das meelotierefini,nithki ttiond owenmalteamsc ahlalir dlavecrhie On as a

therapeuticfggggg@ﬁ ;ng\ggggésthe " treatnent or prevention of diseases

characterize y unwant e abnormal cell proliferation. In its broadest

sense20t he net hod involves only a single step-- the administration of an 10
ef f ecéI ive armuEt nalixel : hepskepBELBNAT Fﬁ%ﬂﬁ&:eﬁa!ﬂxﬁmbid\{_er ﬁ@l&a@%&d chain
according to_the inyvention to. a na ignh c dn.situ. e _conmpqund nay
act cyt ostaFFeg?'F;,lccg dF SSPERPTy T2 Fcﬁg'a ?gﬁﬂicr?&t iaé'z{y&f E Sflﬁsné(?ﬁi‘ﬁdﬁm
to inhibit betlapeohetelimibed Mammmethylcekithyleprablyd,i dsopropyanner 15
i nclude vasgybas, STBELHLPYSCLELGRLL S, thegqtgl 33bpenddot Rebdal %gh' the
vari ous pre:cancer_cells_and various IcJanc rcellS_ 1N a preferre
enbod?fent , 1ERt pIBIPFEFETTeR PRPPALFBNEEd tHea adilile SEOURFT BFENdShTEM a
di sorder thalkys, chatlc{e-cedbeynygnpantddtuQardyngredereeld. proliferation.
Such di seases are 20 described nore fully below Based in part on the
surm sed role of mamulian cell proliferation in certain diseases, the
invention is al stSuslebbuted Alityhvlisreferresri Af ahkijlevefirnd wherades
charact eri zgdle b aRhes MYdXSddn PA9bhd €4ALI 8Rch! AnkBReRBERRDY 2aplAced
effect]ve arrmhnt f_ at Iea]és{ one conpound according to the rnvention, or a
phar m&eut i FhH & iSHFEA SRR is adninistered to a patient suffering
froma disorder that is characterized by abnormal cell proliferation. Wile
not intending taq particul ar. theo L. Leved 30 that
adm ni stration o%ﬂ%%‘anﬁjﬁm&? Eécgn%éﬁﬁéggééofgg%ggqto t he

i nvention thydrefaskast Hatiaak sheetdiproheferanpoa py theerkngonhetpuosi c
fluxes assqpiatebMiddd ALY MHIHMEN L ShIBALE: asUSH, akEerALi 8N 8f 510l C
fluxes is ' th(;%%[; to be due to theaai%i ity ofathe conpounds Of t,ﬁ'g 5

i nvertd on Y RIFHAHIEIFFOAUISINA WA IQURT ERFiudepaPYFcRFarngt limited

Caz' --acti vat,echepuhadsingy chdwldne, Bigaridpd, copnbeiasedl proppytagiical |y
to prevent Egr?g}%tﬂ.%ﬁr WP 158 Herefaliy; tRIRVE-3296RATKT1

PCT/ US98I 2
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proliferation, or may be used therapeutically to reduce or arrest
proliferation of abnormally proliferating cells. The conpound, or a
pharmaceutical fornulation thereof, can be applied locally t02 @r g%f gq)@ti ng
cells to arrest or inhibit 5 proliferation at a desired tine,™or y
admnistered to a subject systemcally to arrest or inhibit cel

proliferati oMO9RE&dhses “which are characterized by abnormal c@dr/USes)24819'
proliferation that can be treated or prevented by nmeans of the present

i nvention include bloqgd vessel proliferative.Q disorders, fibrotic .

di sor der s, 9EPHRr FORERENSt P 8deESMger s Tnd PAFEFY8EAYePESIBEE6E vessel )

proliferat exdodinentether tltlerbateng egeniokyamth ,vasgukageni ¢ di sorders
general ly éeiulting i.n %b or nal pnolif§[§tionhpf | ood_vessel s. The
formation IRFSBFERAPRG Y 15 GGPUB d&d A sEePEMOGF & SEIF 878N SF ETaRADLY

angi ogenesgs 3-pespecti vel g, Splsayeminearsidadii oxyloys lioa layar pekfetbbly 1,3-
physi Iogiag%xgggﬁ ses such as enbryoni c devel opment, corpus | uteum

formafi on, "Wwoun aling and organ regeneration) They also play a pivotal
rate in cancer devel opnent. O her 20 exanples of blood vessel proliferative

di sorders incIudguggkgkhkgg,nggggcggwd%qghhhar}eggggdtge%sels i nvade the
joint and destroy carti ] agée and ocul ar ,di seases such as diabetic
retinopath??tﬁﬁngcﬁﬁﬁﬂﬁggiHF&PPeyhﬁﬁeﬂﬁeopétPﬁamPﬁFaHXdFﬁgeFiFF@@@s?rﬁleed
and cause bhtRdhadepandentoyvasephabed sedMRLH2Y Anbkhdtuentanl e of

abnoraal neovascul ari zation is that associated with solid tunors. It is now
estabfi shed that unrestricted grom h of tunors is dependent upon

angi ogenesi s antialkenvisurefernsotoang ngeatvirstied birbachedon sai-adahitogeni c.
factors ca apn,.i n ' arci nes F apple, basic

fi br obl astPﬁrggffw il gg?%?é(%Pfét)ggf‘ggﬂ?‘bgr%g?‘gg?‘b?%é’g\?gr 2k g%r?%ér.gg& |'s and

pl ays a cr8eFRPATEREPPR E€8HEPER BABFogeABS $2dERe ldBAYnEer 40 6Athrat thertain
ani mal i tunpLs gﬁgtfa.?sV\beiﬁfaﬂﬂibﬁgéﬂeéb%pitsthah!dbiubed mdgésqvi d@g}pﬁ_&@énﬁst
conpel | i ng_eyi dence r the role o ngi ogenesi.s_i.n _t.upor ro : er
canckts th%?kﬁP%fag§8§P3té8c&P?ﬁ'n%BgagEﬁlQPEZ&PF&ﬁanEPudg ndhg Y,

hemangi oenpoohehy brassopenraygydpabutiedyRapdsobuteaydontert-puteny , 200z WO
99/ 26611 “pSALMAPD/ RaZdAy T ohh! ehat 19k Of rANfobhelial andouanelar tugoth

nuscl e cel?s Is The main Teature of _neovasculafrizati on. e inventidnis
useful in 2HREBYL i FEORIchS pf 611G r aLkERY land iither(Chore iBPIMhi biting or
arresting patopeil€rly herdrerpg@aessi on of the angi ogeni ¢ condition which
dep s in whole or in part upon such neqvascul ari zation. The invention is
particul arly useful when the condition has an additional el enent

of ~endot hel i al 'Bubskitited shbkenvhu¥crefess| tpr 8hi pdkanydnreBacails not
necessari lyh &Se0ei e o rﬁ&‘ré%&@@&?@ﬁ%@éhéahkaneaEﬁr 18¥8pBhAenk3g i asi s
may addltlo%aAQ%énvolve %ggothella cel| proliferation that is independent
of the enddtReATeH LErh Praey 1R FHRISRESci ated with neovascul ari zati on.
Li kew se, a solid tunor which requires neovascul ari zation for continued
gro may al sa VDT 1 S o] e

Gei 12 T hi o R Pers €8 B DGheBhpob ke SR BERSR EREMISEL®,
neovascul &34 9N CYS Ih ¥ TerIReR eadbapbuhayineseki begskePBen. The

i nventi on darrs@digeiiltfiyld bodd cattppic®l 20kfhPprogreugdesohdehdesuch as
fibrosis nq%other 33? [, c |i cat.i ons, of fibrosis ich result in whole
or in par ?Duf ShS ﬁ’eor;g Irfajfteercgt fn %hxn-ﬂ)'r JdBOF GBY Y~ pe Ptgf‘yg()ndi tions

i nvol vi ng ifsidindyiny I ,otreertywrhaln, ateeymsk| amdstse tikeussEd pekberredcl| ude
undegi r abl | hesy ﬁﬁgg}ti om 2 e hNj W her, \cel
pro??feraﬁ?\?g%%ﬁ&grgﬂvemo%c% C n:L éﬁé%a%d?%ﬁﬁﬂgaﬁgkgpﬁlﬁe%}%\I}e?’tci" oéﬁ)

i ncl ude aRedfit P& Ericul@rdohmngtfrEedrteri oscierosis is a termused to

descri be a thickening and hardening of the arterial wall. An
arterioscleroti ondi tio as sqd herei n neans cl.assi cal )
atherosclerosié'%u ko iscl 0T S AR r D %¥E¥gtF€d+%§}ons and

‘any ot her waetrednosolee oot moreo hyidriceyem citoomect ey & zeachyinddpshdabt by
endgghel i RALAr RRC r ng?th.qgg l,e. cell proliferation, ' including
vasgélar %%ﬁ%l?%gtyéng g %ﬁfébe égl 7ol i feration of vascul ar snoot h
muscle cells is a main ' pathol ogical feature in classical atherosclerosis.
It is believed that l|iberation of growh factors fromendothelial ~ 7_

-1.0-



2 0 ~u~ 200z WO 991 26611 ~ PCTI US98/ 2481~9 1 cells stinulates the

proliferation of subintimal snmooth nmusci.. which, in turn, reduces the
caliber and finally obstructs the . artery. The invention is JB8fJULi2002
i nhi biting such proliferation, and therefore in delaying the onset of, , 5

i nhibifing t NeOp¥&$ikssion of, or even halting the progressi orp@¥/usesraso
proliferation and the associated atherosclerotic condition, Proliferation

of vascul ar sno nuscl e, c IIs roduce ccel er ath O.SC| is, which
is the fmin rea'(sp%#i%-g b FFRre® ot ne ar$ Jg‘%t kﬁ’

rej ected. dhkgnyprori &ék}an}’bn &s &éﬁbneélabwel to be rredl at ed by growt h
factors, and can ultimately result in obstruction of the coronary arteries.
The invention is useful in_inhibiting such obstruction and reducing the
risk of, or evehipksudfenuy:"sueheus FaisnreSR xeditdlar Whge R dan al so
resulg in g{@yiheglﬁgnamdoy@gﬁ% RBY1 SNREt Qe fUagh Calsd, proliferation. The
injury can be caused by any nunber of traunatic events or interventions,

i ncl udi ng vascul ar surgery and bal | oon angi opl asty. '20 Restenosis is t he

mei n conpl | cat i oprel BUﬁeﬁéﬁé %o%ﬁ'@@@aﬁﬁﬁhﬁ@aa@ﬂ?ﬂiﬁ HyRter Sty HBH Y
arteries. fe‘&%‘v ﬁ tocbe cauge % cel ease of growth fact ors as a
Meul t Cor st BT 5 oSt FREE Al e Fet ST R R ke e

arteri es. gihagps binchndie; thbag mmm*edlmﬂbeﬁetmalpm-s?rm&neﬁenuscl e

R i e e S ‘*“f%i'r%’s%ta%’%c B one

whi ch can -'b’é<%r eatRPHRLPFrEse e dimentas et dey bra8sBm Shv@ht'iceﬁ i ncl ude

di seases qdryhe witler (al-aa |r§51ﬁqatpdmmﬂ}o|pﬂ@’e&{x{éa] of 30 endot helial -
and/ or vascul ar snooth nuscl e cel such as conplications of diabetes,

di abetic gl onerul oscl erosis and diabetic retinopathy. The conpounds
descri bed her ei'Burst it wbed otey : 'nte feop| Bstae mehtmchmhhm&udﬂ‘mhefm@

usef ingt u s ses.
NeopJI astic dﬁ‘gé’efaés]g%ﬂv%é%ﬁpcan e %}geea%édg fnéé/ %zdo £ t'he p‘r esen I n\?rgntl on
i ncl ude, KRbexR SHRATITWER%E to, biliary tract -18 2 0 JUL 2002 ,. WO

991 26611 - PCTI US98124819 | ' cancer brain cancer i ncluding gli obI ast onas

and nedul | obl asg J£ast, cance cervi cal ncer Ci

col on cancer; n&oﬂé"tﬁr} aq?c"‘esr esaop‘ft%%Ja c 13:2{01{,“%&6

hemat ol ogiadadyn}dorgm Whémﬂltmlqma »facthe M@ﬂmmtﬂmsyrﬁﬂmtgd it amd '

We'z%genoeeﬂna%qmcaarﬁaﬂ tiePlee th | 1{)! 'n?élew.eukﬁgpiaéaland adul t
| ella [

T-cell |eukem a I ntr neopl asns, 1.ncl udi ng Bowen' s

di sease afid*BIyet ggp PR A0E qqeverb‘ktarﬂ%ﬁ Nt RS O 4 RRASHIas,

i ncl udi ngprHadgRiidesedi mmﬂeynwmmen@é&yymmmemwlasams
oral cancgp, '1?.%' udi g, §f %‘E‘?c‘f%ac‘%'n{bo%ainf HEdTR t aaru&’}éﬁﬁ] p |{i¢! uding

those arising from _epi t hel 1l romal ce “#hd

mesenchy méFet@ls) salpartreasd - eanche platlat @Jé@wer ory éé-ﬂ‘é{PYéaﬁ@erEtY of
fsa[) ggmas, tnectaudeﬁrgll SreMOS C(Q:EBC rt&hﬂioey@sa{;eyrmol lipoga -%gn;ad

i brosarc S ncer, inc ona aposr s
sarconma, 5588@ F%“;Lag'?é’né’gg%&meéq&&%&??wt canter 1@?3@@1 EHWP cHhcer,
i ncl udi ng(Ger®ishablkanpls fsewrinbhe, ad&ylsemlkemy 1( bor aldynyl moiety of
chori ocar o] S | st,unprs~an ¥ thyrohd ncer,
i ncl udi ngﬂ%% tg%%rggl& ggg%ca%c?%bn%%anﬁe?‘%%{r %%%oy iya d rctcé al
cancer includi ng adenocarei noma and Wl nms tunor. The conmpounds of the

i nveotion are usg ebutlmtbdhmnﬁﬂg deperdeits aiyl 8 $AREHN RrdiYabDNe
Thpendenty£80Ethoend "8t A28 RVEr838R" helind! I Ay hl RP oA UL

They
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

-1~



25 further are useful with nultidrug resistant strains of cancer. In
addition to the particul ar disorders enunerated above, the invention is
al so useful in treating or preventing dermatol ogi cal di seases i ncl uding

kel oi ds, hypertrophic scars, seborrheic dermatosis, papillona Zlqﬁ
infection (e. g., 30 producing verruca vulgaris, verruca plantar ngpqzuca
pl an, condyl omabazéset c. ) - eczena and epithelial precancerous | eiTOisss/2481H
as actinic keratosis; other inflamuatory diseases i ncI udi ng proI iferative

gl oner ul onephri ti s; us_eryt henat osus; , scl gr qder ma ral arthritis; |
35 t hronboarRfiFti ?Qﬁﬁ ‘f%"?’ané’ rﬁr}g{ﬁﬁﬁ Etl Qg&rﬂj RaRimAd ot her
pat hol ogi es wpsshdd st dayniyyioait Ivd mwr&nmmm@mmxm ’dcﬁlm arl9

2 G JuL 20 9l 98124 T o net hods of
the inventi ([))%‘%ﬁ e rryrlcl’r 'Egé\%eva%% %;% vgellre J%(f:] a{nd"%%b%lsr%%ﬁfjonﬁ?
used to trea!tt$|s,¢w@%ew of splse Jamllmnd:ladllorprqﬂ |S*Eﬁdals var ditsordlerstidme

conpoungls ang. r@ﬁ%@ ék‘? é\?/qm(fﬂh&l‘%gg tgg‘f’fry“ ad 5 advant ages

over the treatnent” of sic I sease an proliferative
di sorders with Clotrinmazole or other antinycotic agents. Most

significantly, tErognExndsrmirdher ety heye reduced toxicity as
conpared with d zoJ] e and ot her antinycoti , and therefore
provi de ZO conse%tt}re@lmn%a 15 ferHpRAa . %‘F’e?r? ‘?C'}"ec’? %IS%@EIE?%TI?M
exanpl e, forcexdtin resmpamyndg ac&:amhlnd(rtmvrtlimatn\tehetmn;daﬂme noiety is

respo ble for i bit iy i ra t 0z

cat al Sded reacti oﬁnfsa \au cr% aa(%!; :a}%eﬁ%jiowrrsgélﬁr:é OXI coI f‘%:}; s%ﬁnf’é%ts
(Pappas and CES tRriam IomP Ourgts admndﬂmg)alp gheZdmentiansuura et al ., 1991,
Bi ochem cal Pharmacol oav 41: Z949-1956). The conpounds of the invention do

not contain an im az&l e ar im'dazol e-I i ke i Eté and theref ore may not
share d ot rifrazol 4 %)ounds The conpounds
whi ch are capabl as)fdllsmimésdd g t'dm@ @Hdk@&:dihﬁlrﬁécmuﬂ,orblwm@déacﬁ\f ceI |
proliferati or nt.i.on _ar ner u t|t

3,'3- Bi henyI%q' g%ng%e g: {ich w% %ﬁm OJ'ologf %‘gqrrpo%ndé/ o é’n 2%
anal ogues 0P0M¢é‘§é11crt§l§§'@§e@‘tl@0#m¢@§mm@miﬁ I‘Fé‘l%ti‘erfﬁaatmemt n@icp,tmr t| ons

tlhand 2 ar ed%@mhgﬂ wfaselﬁquléltolc%ltagﬁﬂséaaséme 1;{1 |tkh5t|tz¥&tdd1?&f‘df£@%
e conpoun cap 1NN DITILNg e r dos .chann ana/ or namnal | an
ISR P R B WALl PV P e R M P

structural &gemtl,ablpBkEnea’*(~activatks )kt 8rahkpofR? pmdX deil IR etR@rat ib)
JUL 235 V0 981 266kte" cBCTLLASBLAA3R, Qrilhar RO Calda-acpenighl e Sal s

or hyar ates each ' pendent | y
0, 1, 2, 3,1nvgets 9B:R205586pr NEtwdigsaBsest tqaeﬁmlcalmqnse (eek)for
alkenyl or £€cxfa cell disease (SAD mouse, Trudel et al., 1991, EMBO J.

11:3157-3165) show that oral administration of Clotrimazole
leads to inhibition of the red cell Gardos chahnel, increased

25 red cell X' 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). oOther 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 imidazole-like ring, i.e., a heteroaryl ring containing two
or more nitrogens.
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alkynyl; Rt is absent, -OR -SR =0 =S5 =NOR -O0C (O R -SC(O R
-OC(SR -S-C(SR or when taken together wth R is a 3-8 10 GeﬂﬁRjﬁﬁ%

het er ocycl oal kyl or a substituted 3-8 nenbered heterocycloalk
absent or -H R3 is absent or. -H, R9 is -H -OR , -SR , -NR 2z, -CN,
(C3- Ceyronghgal kyl, 1.5 3-8 nenbered heterocycl oal kyl, 1ﬁﬁ¢a§km4m9
C(S)R‘ -C(OOR, -C(SYOR, -CCOSR, -C(S)SR, -C(ONR 2 or -C(S)NR Z;
each R5, R6 and R7 is i ndependent|ly sel ected fromthe group consisting of
-haloge -R, ADRb, asSRiscubRed, inOhRezBacBiROENd - MNELioCN, th€ O R,

C(SR - 2 N
otqae (o%%%gy@ By LepeNmt LT o B i (it TR bl B B >
-CHC(OR }:e,ll- eHpLL SpRat2on- EHRCPOVERE12, therppeSy DR $PPro@rne GhSRiTds and
- CH O S) SRy}, tgas?:&Bn& ahaggﬂeggigemlas' Et 8@!5&5}@8}& hetgfgaee2§ze? &y o)

consi sting o enyl| ﬁ% %
aryl , SSubsﬁbm@FGGl(GSléZEFOéﬁﬁﬁra GQnC26¥taPR§r Peﬁnﬁhg sthebt ed (C6- Cz6)

?I kar ylh t lpg Sretiaraeyel, Oihkﬁhdiﬁhéhl t:eeahmmelﬁgchhendefeaseahhﬁnéﬂzl geted
romthe grou

consi stin
_C(S)NR ~, €F gertes %}Eﬁe mode&et—eﬁe lOHéEs?é%egﬁHact?%B%‘gﬁeFm}l t he
aryl and aﬁh@m&htéuben&tpenu$faret¢anhbbmﬁeMBndeurbyasélentedvbrontthe

Y oR TS {0 Jole kB8 cupkEMianolk (nfipigg chevae® prfun gl

tri habomet pyrlo,llfgzatlgnowmozmez mdgggzsexlcelécwtysgstmsweveaéhbme i s

i ndependen c t UR#C ti(Banebqubhn &€ 22R) |
(C1- Co) alééﬁyﬁsgﬁdag eBEQHE ﬁEnHEQ En 9&%&5 égsrgngg s a s? besdouble -

bond. 5 InX o §Pﬁu§ﬁ89al FéPﬁEF&aFP EobgﬁBEgEFﬁe%Hethe
atans~at rijpgrpesiliudas tatn@tdriedesindgnaretents) thean iseciivheysxctiinglaa2or

he bond | SPCGBRGPAIES BERECUEATATHoBC At OUReNTPhent L Roe B¢ aBsent

t he bond i su stltuents must
2t witbl al mdceewitBogavesd chmbinhd numnnpﬂyf@ﬁlxnewsélﬁﬁﬁﬁ&edé€§Dﬂhend

presence 05n69§§8€§d0®1€§rﬁﬁLﬁUSHQﬁhhtHemhﬁomEhééllst aalug be under st ood
that when X_is N~ a --- R+ argﬁabs nt when

Xis c andadmlnﬁ§tﬁagbﬁﬁlbeSﬁBtrﬁ?aéﬂEeLgeﬁ§l§§8 éBSgnFlgﬁﬁ SR N and
--- is a sraghetbond;nohheoﬁuﬁ&enndeiung pertsettsaadobheryeler(Beszaksent
and R3 is %egﬁ &ggg Xis Cand ---- is a single bond, R, R2 and R3 are
each presen erred enbodi nent of the invention, the 20 chalcogens
in the conpound§t0$a$oﬁﬁﬂlhﬁ%m)daﬁéoea€ﬁdo%935nSu¢ﬁtéﬁBFﬁ@r 3pPefdphegyl

enbodi nment 1 §kahBRe | N¥LALHENand he3 cRIPOHALS caEEmbBARAsOf ast edliural fornul a
5 28% .e's”eag"?gw—s 2 of ceBped fledeassy BrbBrhRHEl RISl atnit s Reg” o)
al kynyl ; Rbardesapsampel - OR exyrhrdcPRes- andf OfRmapmawhan £8ldn
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.
30 The activities of these compounds are quite surprising.
Significantly, the compounds of the invention do not contain
an imidazole or imidazole-like moiety. The imidazole or
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



together Wth R~ is a 3-8 rnenbered oxirane or a substituted 3 8 30

menbered oxirane; Rz is absent or -H R3 is absent or -H 4 JHL-ZW
--NR 2, -CN, -NO2) {C3-C8) cycloal kyl, 3-8 nenbered oxiranyl 5 8 menber ed
di oxycycloal kyl, -C(OR, 35 -C (O OR or -C (ONR z; each R5, Rs and R~

i's independently selected fromthe group consisting of -halogen, -R , -OR

, "-NR  ~ , -22 2 0 JUL 200Z WO 991 26611 - P RRBk2 ;9

‘oN, -G (0)WR I;59’2%‘”6(0) OR , -C(0) NR z, -C(0) NR (OR*C)];EL’J-- 415?

z, -CH[ C(O)R ] ~and -CH[ C( 0) O?' J 2 ; each Ris |ndepende§1tly
|

?gl e(éts )edeﬁ?@éﬁ@foﬂrpﬁ@vs@asaﬁtezﬂ\m@éltH?e‘écalﬁé ¢t kdmpduali=sCehpalenyt
a bsi i
al karyl arff s ??Fiﬂ‘%dcz&béé? N Pkaryf; ©3 éj %%)%%%e}'lsﬂﬁ/qrum%l@%ach

I ndependend¢yl serettfdrétbont he group consisting of - - NR' zZ, -OR,
O)NR 2, - t

suC(bs% | tuents a%gsia%ﬁegﬁééégﬁégﬁf|€%se %gﬁi{;ﬁoﬁ%%*}e group conS| s% ng of

hal oggen, -fEMENg- SLFDR q:elr,(®¢hﬁﬁia‘andntanﬂéﬁbmwln%m R is

i nd d f

| ndepende c%(éé(uff%ﬁgéegf a9§£§gs%§ﬁ9ug3regm§h§tmgs?éu &b 4 Gdshodtldd .

(C1-C6) al keny yny --- desjignate SI ng
daub~. e boxmproaqh Eﬂ@@ﬁé? pref ereaemenbodf nBAPk1e NS tbipbifRRe ar &1 ot of

struct Uf&'bi&é&@é@ é&s&betsenmeeﬂocm 18vO10és 1onepc& Singléd rﬁif&};&ﬂd aiddy O
or 1; Xis N& d% e,), al kX %?(é_ %‘)&%{kené/ or (d-C3)
al kynyl : 2?3‘11}‘?’1“1'% Eﬁgéﬂ? ° ot aa?) e HVer when
t akeqp t oge&cb@oumd hoR2the Bnﬁen‘eﬁdmr edroal campoextiscﬁ mﬁ,d ubestit ut ed
oxi rane; R~ %; é&@ e okt é”@f%ﬁt ({& -NR~
-CN, -C ( ‘i’*ie f’g%’rﬁé&ty %irne eIF'Hé |oxoyc C a+i eac
and R- i s dentedentibon| yndsoncdelay ronet AECEFHERCE oR |%%1%gsmklimg o, -01
or -Br; e I{1§ti‘|91qlependent ly sel ected from t he group 35 consi stl ng of
- H, (C CSa§ C§¥ C -C3) al kenyl, (Cl- CS%) k%g %:Jr
substituted (CH&b %‘P‘Erl neeRdEIg) tAlI Rar Hrandy t?"?-‘ﬁt%‘ﬁr%‘: a5 ‘3?%%’?394;
-23 15 it is believed that administration of the active compounds
described herein in appropriate amounts to sickle erythrocytes
in situ causes nearly complete inhibition of the Gardoes
channel of sickle cells, thereby reducing the dehydration of
sickle cells and/or delaying the occurrence of cell sickling
20 or deformation. In a preferred embodiment, the dehydration of
a sickle cell is reduced and/or the occurrence of sickling is
delayed in a sickle cell that is within the microcirculation
vasculature of the subject, thereby reducing or eliminating
the vaso-occlusion that is commonly caused by sickled cells.
25 Based in part on the surmised importance of the Gardos
channel as a therapeutic target in the treatment of sickle
cell disease, the invention is also directed to methods of
treating or preventing sickle cell disease. In the method, an
effective amount of one or more compounds according to the
30 invention, or a pharmaceutical composition thereof, is
administered to a patient suffering from sickle cell disease.
The methods may be used to treat sickle cell disease -
prophylactically to decrease intracellular Hb S concentration
and/or polymerization, and thus diminish the time and duration
35 of red cell sickling and vaso-occlusion in the blood
circulation. The methods may also be used therapeutically in
patients with acute sickle cell crisis, and in patients
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2 p ~~~ 1002 W99/ 26611 - PCT/ US9812a819~ t he oxirane substituent is -CN

-NOZ, -NR 2, -OR and trihalomethyl; the aryl and al karyl subs igq@h_tﬂﬂﬂzre
each independently selected fromthe group consisting of -F, -Cl, -Br, -CN,
-NO&Z, 5 --NR2, -C(OR, -C(0)OR and trihalonethyl; R is -H ( C1-C3 ) a

L kyl , ( d-gig)f,?,?]géi?nyl_or ( C1-C, ) alkynyl ; and/or ---- irggﬁﬁ%'ggygjrszgor

doubl e’ bond. still another preferred enbodi nent, the co
those of structural formula (1) wherein: . mis 0, 1, 2, 3 or 4; each nis"
i ndeper}dent bufdering? chtondcosibklX celC epihllpdés ¥YoisombsehtbothCitnés ) a
lky | ;" ( C.: I  C1- I -~ R 15 absent, -OR -SR =0
=S, =N-OR, fB%u%&%%%sﬁ?i&F&gé, 9_@0)%@( l%)ﬂﬁéhs SSC( S R , or when
taken together wlhe Retpouads- 8Lnbhsedadenstionoayel 8dfRypPobent, ssbecitited
3-8 menber eqn20Q pHetROMC gk Yk anReeld 3R382keRhtibh. R3rhasabsgNhnQEnal
R4 3.5 -H -OR SR - NRz O\ SNOT (C3-Ca) OyCloalkyf, 3-8 menber ed
het er 08ycl oBFRPEE .- Ehe Rnvenglgnrprovifeporethogs. of sypREP1tEPY) BRMmalian
-(S) SR, ‘EEQMNBEZIQEeIQ&SbHREEiae&ﬁ@rﬁ§FuE§caa§pEEabB tedepasdent! y

-.hal ogen,

i Gl i e B B i
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(G -06) al kepybouh@luebrding! k¥nthe (Avehtdbnatyl a fERAbIEHhedel§S;600)
aryl, (C6-C26) al karyl and siObstitute C6- ) karyl .. ..., 0 JUL
200 WD 99/ xBBEH - BER 08TReIRE152Y ?ﬁg %@F@F%@&Féihk’yl éXGB&?‘%Eé&nlé’ raP&
each i ndepepgeat bymddnetcties bEopothemgrhapiemssitst ingibfit- €H11- NOz, -NR z,
oSO MR, U LD B U0 S conll pfprend
sel eclBd fronrindegvossudensesprphl Blskaleogedls. CEOPRob1agEs) Rendotheldr1~
IS, LB oo a8 W sond cobhtlomip g
Bl kyl . (O erPeLeFER| SHhadineihyl corl PrRAIRsRArEL R BT AGh4ETEodn &
bond; and subject suffering from a disorder that is characterized by
unwanted or abnormal cell proliferation. Such diseases are
20 described more fully below.

Based in part on the surmised role of mammalian cell
proliferation in certain diseases, the invention is also
directed to methods of treating or preventing diseases
characterized by abnormal cell proliferation. In the method,

25 an effective amount of at least one compound according to the
invention, or a pharmaceutical composition thereof, is
administered to a patient suffering from a disorder that is
characterized by abnormal cell proliferation. While not
intending to be bound by any particular theory, it is believed

30 that administration of an appropriate amount of a compound
according to the invention to a subject inhibits cell
proliferation by altering the ionic fluxes asscciateg with
early mitogenic signals. Such alteration of ionic fluxes is

\ thought to be due to the ability of the compounds of the

35 invention to inhibit potassium channels of cells, particularly
Ca**~activated potassium channels. The method can be used
prophylactically to prevent unwanted or abnormal cell

E3
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wherein when Xis Cand RL is =0, =S or -OR, at least one of R5, R6 or R~
is other than -R , preferably other than -H or 15 Y is present? 8rJod 2002
other than -H, and when Xis N, --- is a double bond and Rl, R* R3 and Y
are absent, R4 is other than -NR z, preferably other than -NHZ. In still
another preferred enbodi nent,- the conpounds are those of structural fornula
(1) wherein: YOM2HE10, 2, 2, 3 or 4, each nis independently @CTAISO24839 4
or 5 Xis C Y is absent, (CICfi)aIkyI (CI )alkenyl or ( A-C6
) alkynyl; 25 R is bsent - O Sc¢(OR
O QSR pssaé(lwatdmm@ﬁ E"é‘l&’eﬁ’et b’&a%&he\ﬁa?ﬁ“ﬁécﬁélé{ *3% %ﬁ%% 3
het er ocycl @@4:4@4;' oA iFehatdion oF %&df@dﬁl&lye@ﬂmen@emayothgab&ms szhs
absent or -H R3 is absent or NR z
O Tt SRR CR B N L SR R A
-9 R, -GEPIAR] 1oC@I)igRte pRDIFRratiBESK8R1s tO @rRst or iGhEpAR 2;
each 5, My n | fe 52€ 233 |ng
o Ogeﬁra}gé‘éraag dgpendaine s Y ob gﬁg a 1%9\&%:88i
C(S)R' - §UBIERY, systerdrallyc to) @Rresfcgrs)lmhl ( SRR Prolgfe

NR R | . 2 9 S NR
(O(:\"Og ; f? )O)N (egs%)sa;ﬁll S)a%F\ey \étﬂsa%%(c%@%lczﬁ(d byPanH@Qx%:i ééli - )

-CH O(S)R ]pzoh@qre(te)omtht Capky WHE‘? 0%%"(3%33][ al‘s of the

']FH[ C(HS) (SCR:' s%ﬁrﬁdnﬁ:éfid%ltﬂfﬁ |bch&ﬁ:1 arisack if rprm]tﬁfergltdup 5 consi sting
- < al ke

2ubst31°t ut edh(s&d%féy & t(lé) %f@d rq-‘el%l lse'grfatil}gg)l(g g%é(%aﬁ )and

al karyl ; t hertieter @cayxdea'(sl kyl subst ituents are each i ndependent |y sel ected .

f th
a)g) NRe~gr OUC(pO) dStv'S%% g?prgﬁ g)%lvé\'qi%orﬁf&x%ﬁeﬁl o%gtgﬁ;?ﬁenict he

aryl and alagt ylassylegienicnOd sexdessac o g % e d PR3 HRLh e
gr oup Cons'p?dl&@féifath.@rp@ﬂn,bl'o@@)v%ssel@ S) Rhe -f&r@=an «@5kPReading

0) SR S . 15 S) NR d .t h R i
i %eé@ndenﬂfy%‘& g)ct"’?ggﬁ)l@m e V S 3&%%255%% C{I %%’H%%E% Cgflcal kyl , >
(Cl-C6) al kemplecamicredivky milay dm&ogtmre:s @ lsiangire a)rvai‘dtﬁﬂlfe dfond; and 20
wher ei n V\’h%@;a)l%l '1% aqhgrgé'es%tesl Qaxln e HfpRRniRB Rvdloprchtot Qz%"rptd@n

-R, prefera ot I's present "ar R4 |s ot her_ .t han - H.

still anot W%ﬁ@ﬁ“@&%’ﬁbod’% he@l’k‘%@&ﬁjrﬂﬁga& S GO Y or r%‘i?yw—
(1) are selzaglegirbiom pPivcaqupraiie 2 caammmdsessognerith belther (~-) (2)
(3) 5%6 examples of blood vessel proliferative disorders include
arthritis, where new capillary blood vessels invade the joint
and destroy cartilage and ocular diseases such as diabetic
retinopathy, where new capillaries in the retina invade the
vitreous, bleed and cause blindness and neovascular glaucona.
25 Another example of abnormal neovascularization is that
associated with solid tumors. It is now established that
unrestricted growth éf tumors is dependent upon angiogenesis
and that induction of angiogenesis by liberation of angiogenic
factors can be an important step in carcinogenesis. For
30 example, basic fibroblast growth factor (bFGF) is liberated by
several cancer cells and plays a crucial role in cancer
angiogenesis. The demonstration that certain animal tumors
regress when angiogenesis is inhibited has provided the most
compelling evidence for the role of angiogenesis in tumor
35 growth. Other cancers that are associated with
neovascularization include hemangioendotheliomas, hemangiomas
and Kaposi’s sarcoma.
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90 JUL 2002
. WO 99/26611 - PCT/AUS98/24819
) Proliferation of endothelial and vascular smooth muscle

cells is the main feature of neovascularization. The
invention is useful in inhibiting such proliferation, and
therefore in inhibiting or arresting altogether the

5 progression of the angiogenic condition which depends in whole
or in part upon such neovascularization. The invention is
particularly useful when the condition has an additional
element of -endothelial or vascular smooth muscle cell
proliferation that is not necessarily associated with

10 neovascularization. For example, psoriasis may additionally
involve endothelial cell proliferation that is independent of
the endothelial cell proliferation associated with
neovascularization. Likewise, a solid tumor which requires
neovascularization for continued growth may also be a tumor of

i5 endothelial or vascular smoéth muscle cells. In this case,
growth of the tumor cells themselves, as well as the
neovascularization, is inhibited by the compounds described
herein.

The invention is also useful for the treatment of

20 fibrotic disorders such as fibrosis and other medical
complications of fibrosis which result in whole or in part
from the proliferation of fibroblasts. Medical conditions
involving fibrosis (other than atherosclerosis, discussed
below) include undesirable tissue adhesion resulting from

25 surgery or injury.

Other cell proliferative disorders which can be treated
by means of the invention include arteriosclerotic conditions.
Arteriosclerosis is a term used to describe a thickening and
hardening of the arterial wall. An arteriosclerotic condition

30 as used herein means classical atherosclerosis, accelerated
atherosclerosis, atherosclerotic lesions and any other
arteriosclerotic conditions characterized by undesir;ble
endothelial and/or vascular smooth muscle cell proliferation,

) including vascular complications of diabetes.

35 . Proliferation of vascular smooth muscle cells is a main

: pathological feature in classical atherosclerosis. It is

believed that liberation of growth factors from endothelial

—17—.



~Z 0 JU 2002 WD 99126611 - PCTNS9812A819 (Ifi) (17) (18) (3.9) (20) Tn
still another preferred enbodi nent, the conpounds of 5 struct u6 'g"_ %ngul a
(I') are selected fromthe group consisting . O Conpounds A,

10, 11, ,12, 13, ~.9, ~.5, 16, 17, 18, 19 and 20. The chem cal structural
fornmul ae referred to herein.may exhibit the phenomena of tautomnerism \
conformat i om—_} 99/263110 | Somerism stereoi sonerismor geonetric PEDMEIYIFII As
the structur ormul ae drawings within this specification can represent
only one of the possible tautoneric, conformational isoneric, enantioneric
or geonetrig)i§o8ehinQlb@eEELhkt psbmmlfdrbemndefsSebdnt:haelt BBoPhlzentEoh -

enconpasses_any tautomeric, .5 con ti,anal .i.g0 1€ i £y Qr
geongPrrc VR rr&nngﬁg whEEHCERh " % ll %g.??a %EﬁggéyngggEgﬁggé tn8

activity, agrdesyrrbwﬂehem@entlﬁhe1soup@ﬁmdsl@fl@ﬁébﬁﬁﬁeﬁtﬁﬁﬁhnay be in the

formof tree crd ree e r e Wtal ehkeehizwe s2lts thereof.
20 Such saPngégﬁ gafeédrﬁé %nggggge”&%tggéﬁghgﬁ g qQnpound wth an

approarraténhabdtngcWhacpa§grﬁéﬁa@@ y \REy S¥eTe 109, frdhen BE ORF REEACPon,

i norgani ¢ agi gacﬁugeoaaf@x%ueal eaaa%es sdapdiethiomthersinelotticc, etc. ),
sul furic acid, nitric acid, phosphoric acid, etc.; and organic acids such

as acetic a@hdltlQQ 2 0 JUL 2002 WO 99R6611 - PCTNS9sR4819
Proliferation of vascular smooth muscle cells produces

accelerated atherosclerosis, which is the main reason for

10 fallure of heart transplants that are not rejected. This,
proliferation is also believed to be mediated by growth
factors, and can ultimately result in obstruction of the
coronary arteries. The invention is useful in inhibiting such
obstruction and reducing the risk of, or even preventing, such

15 failures.

vascular injury can also result in endothelial and
vascular smooth muscle cell proliferation. The injury can be
caused by any number of traumatic events or interventions,
including vascular surgery and balloon angioplasty.

20 Restenosis is the main complication of successful balloon
angioplasty of the coronary arteries. It is believed to be
caused by the release of growth factors as a result of
mechanical injury to the endothelial cells lining the coronary
arteries. Thus, by inhibiting unwanted endothelial and smooth

25 muscle cell proliferation, the compounds described herein can
be used to delay, or even avoid, the onset of restenosis.

. -Other atherosclerotic conditions which can be treated or
'prevented by means of the present invention include diseases
of the arterial walls that involve proliferation of

30 endothelial and/or vascular smooth muscle cells, such as
complications of diabetes, diabetic glomerulosclerosis and
diabetic retinopathy.

The compounds described herein are also potent
antineoplastic agents and are therefore useful in treating or

35 preventing various types of neoplastic diseases. Neoplastic
diseases which can be treated by means of the present -
invention include, but are not limited to, biliary tract



| propanoi ¢ acid, 2-hydroxyacetic acid, 2-hydroxypropanoic acid,

2- oxopr opanoi ¢ acid, propandioic acid, butandioic acid, etc. Conversely,
the salt can be converted into the free base formby treatnent vp{hJBLk2002
5 In,addition to the above-described conpounds and their pharnmaceutically
accept abl e salv{@ Aﬁéfx g i nvention may enpl oy, where applicable, ~sol vated as
wel | as unsol Vv orms of the conpounds (e. g., hydrated for nB§T/USHRR4819
conpounds described herein nay be prepared by any 10 processes known to be -
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CONMMer Ci aII or by standard procedures of organi chem stry. reover,
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2 0 JUG Zpp~ ~ WD 991 26611 - PCTNS9812a819 proliferation include conpound
nunbers ~., 2, 3, 4, 6, 7, g~ 10, 11, 15, 26, 27, 19 and 20. 59 JUL 2002
Forrmul ati on and Routes of Administration 5 The corrpounds described herein,
or pharmaceutically °~ acceptable addition salts or hydrates thereof, can be
del.ivered to a patient using-a wde variety of routes or nodes of

admi ni strat iwe.9986618 abl e routes of administration include, butPCAVESIBGESY
limted to, inhalation, transdermal, oral, rectal, 1.0 transnucosal,
intestinal and parenteral adm nistration, including intranuscular, 3
subcut aneous and‘hmtcrcan;mmtﬁs |an;de0-¢etmm:15 Taite mmmwesmowedmmymm for

har maceuti_c / f
gdm ni st ereadffé%'saﬁ%cﬁe cﬁLl naﬂq&gnn?%/\}:w ﬁwr °té4<} g%ne’gsr%yt%at
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The active conpounds) may be admi nistered per se or ini the formof a
phar maceuti cal conposition wherein the active -32 2 0 JUL Z002 V&JUL 2002
99126611 ~ PCTNS98I 24819 conpounds) is in adm xture with one or ﬂb €
pharmaceutical |y acceptable carriers, excipients or diluents.

Phar maceuti cal sitions foor use in accordance with the present

i nvent'i on masv%gg%gg nul at ed i n conventional nanner using one ofCHEFB/4819
physi ol ogi cal |y acceptable carriers conprising excipients and auxiliaries
which facilitate processing_of the active ,conmpounds _into preparations

whi ch can BE E§é6mﬁﬁ5Pﬁ&E€gﬁwcéFF?PtPP&ﬁeFaﬂGFnﬁFaPYGHangdE%%ﬁ@@ﬁt upon
the route @hezdianmi stration chosen. .p For injection, the agents of the

i nvention may be fornul ate iB aguiqus solutions, preferably in
physiologicalIymcbﬁpgyigve buff 8F s“duch as Hanks's solution, Ringer s

sal ution, or phgsinl ngisalindapendehufifen., Eor 2t,r apsauconsal admi ni stration,
penet%ants apprgpggahe %oNLhe barrier to be x5 perneated are used in the
formulFati on. SuCh penePranfs are generally known in the art. For oral

admi ni stration, Yt he sbspotnd< Coehy)be lkorlvul (& e )r eéddieny loyrc qith-ajing t he
active CO”BQHgﬂﬁi;“ﬁth pharmaceutically acceptable carriers well known in
the art. 20 Such carriers enable the conpounds of the invention to be
formul ated as tBblt LP§EM s, ~Ragetd, TApsT es N 15Ri R C POIR, FrUR R,
slurries, sgspepsrpnesandshhRe bikenehotaReal toggeRkironiby B, Pl i£¥-d 0 be
treat ed. Phargacegthc&l regﬁra 'ogs for orﬁltu e canapg obtgine solid
exci pPent , 9BPGhEF oREFEY °GY FHEF %y PEsBI ERRG AR Ere? " 8nBBPEEeYsi ng t he
m xt ure ofhgtenatesloalkgld;addi ng suitable auxiliaries, if desired, to
obtain tablets gr I FOr&S.—pli tabl e excipients are, in particular,
fillers such as $ugars, including |actose, sucrose, mannitol, or sorbitol;
cel lul ose 30 prBpdratdignsh 45, for exanple, maize starch, wheat starch,

L i ge starch, poz? tifls SI}?’{ &mntg,el-@ﬁd'n,, w%ra@:@qsﬁwpa, ”@éar-kds)céirbg/b%ﬁyl,

ydr oxypr opyl nme -C u] ose, sodi ar y | ose r

pol y¥? nyl p 'r'%oﬁ“? % E%P@?’#grﬁyﬁgg?ﬁgﬁ?'dl"gi)zﬁsrggl'aﬁgﬁgkggenfg(srg??ge added,
such as t heCg8s)@ROss=C(PkE8R’ pot§yE hgR’ pyrLC@P) ¥Be,omagat (S)ARBl;gi nic acid or

a salt thereof such gs sodiyg gl gidateqexs 210 JM 2002 : 99R661
| ~ PCT/ US98/ 24819 1. Tx ajee cor ks glare pera%%? ed wﬁpt% SUl tabl%r%%a%l?%gs. For

this purpdSeuR ot F et Wigah2keveRr on®’ may©Bé: used, + wil'R he mayPNR’ 2,
optional | y-swmt gi ~NgUm acrlbi sc(bpRe, pal(gyrayl -eyo) okl dore,(0¢8RDOPOI gel

i 21 e craul 990 AR i L s i et PR BRS Rt S ey e
added to ttR($HRetCROY; drateNROEIRNYs FE(S)HBN(FRI Lat TGH(EN) 1.0
char act er izeq g (St en)t, cemin@hrong, olcagti(vgoronpounsdorsrordp,,
T~har naceu_’t#gﬂb?&g%?ﬁ at L.gns |cg C%Q be used orally include push-fit
capsul es nma 3 f09%S SIS drf, seal ed capsul es made of gelatin
and a pl asti ci zsmch Rucls dndgpaetaitly selbéctedl. £t Pushgfoupcapsul es can
CONtA N t NeACTdMgd N €t ENES -kl AQTRFFUr ey Bkl aSugl a8,y act ose,
alkynyl, (Cs~C,,) aryl, substituted (C;-Cp) aryl, (C,-C,)
alkaryl and substituted (C,~C,,) alkaryl;
the heterocycloalkyl substituents are each independently
selected from the group consisting of -CN, ~-NO,, -NR‘,, -OR’,
30 ~C(O)NR’,;, -C(S)NR’,, -C(Q)OR’, ~C(S)OR’, ~C(Q)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(0)SR’, -C(S)SR’, ~C(O)NR’,,
35 -C(S)NR’, and trihalomethyl;



15 binders such as starches, and/or lubricants such as talc or nagnesi um
stearate and, optionally, stabilizers. In soft capsules, the actquJUL 2002
conpounds nmay be dissolved or suspended in suitable |iquids, suchi as fatty
oils, liquid paraffin, or liquid polyethylene glycols. In addition,
st-abilizers may be 20 added.--All fornulations for oral admi ni strati on o
shoul d be i nwipsspést suitable for such adm nistration. For bucgelnsesr4819
adm ni stration,the conpositions may take the~~ formof tablets or | ozenges
formul ated in conventional manner. For adm nistration by inhalation, the
golrrpoundz for ﬁaa?aSRac;ter dhagpéﬁdéhelpr eaeabtéaveﬁbmoa?ar@r@wveni ent :jy’
elivered in the, faorm ro r resgntation from.press rize
packs or aCRBBUFFIEF, °§n ﬁg d@g 8§&QQSU|tab SHEEAYaRrd d % 8
di chl or odi &1xpnpiet Bade, trlchlorofluoronethane dlchlorotetrafluoroethane,
caxbon di oxi de or OBQEEgEH%E%bEG ?g ggsb ohggecgég gqof a pressurized
aerosol the dosage unit e déterm y providing a valve to deliver a
nmet ergd anount. Capsul es and cartrldges of e.g. gelatin for use in an

i nhal er or insuffl ghar cSﬁ}SoGﬁdEOBE‘UEEEEQtEQQ&aEBkﬂglé peydecnai X0k the
conpound and a suitabl e powder base such as | actose gr starch. The

conpounds ReyVBeDf BPﬁuP’&P@& p6r ryBg cRPEL A CR8NINREEY at (BrRsbgnphpecrron,

g C% bsgﬁlb@%?sxaenp@eheenaom?aﬂe o? eouuiezaaadél WOLOR126684 recognized
cont i nf usjon. r r getion

pr esent edzP %ﬁ?f d8 giﬁ'gr g arlgn@éﬁ% %R |imrrulf‘?d'i’)s‘gam:’Eta

cont @@ ner shomdl ¢ hcantaddedfp?:hsesu}astmtaueiﬁhe muapobet abaentmy Itkeiilich

forms as SUepENSLOPEcosRiybhCPEaL cRHLARART LYNoR! kya%oaﬂgfgl Hendel! ghes.

and may contain fornulatory agents such as su pendin zi ng
di sper si ngregReRge Pﬁaﬁhﬁééeﬁl@élC@ﬁtﬁﬂnaﬁﬂbﬁ§lFBPnE§ren?@ﬁﬁb it'Ys to

ad{n ni st lra%af Oﬂndéﬁéﬁiegatﬁﬂaﬁuxlﬁhé@ wtigngy ghat hef afﬁ' dedtﬁﬁl‘méuﬁdﬁd' nR,,

wat er - sol u orm i tiona suspensi ons o e i.v.e

be prepar e%lr“gs‘IL S{E oY ﬁl%l’? spenstoriy. %Eﬁ]teaﬁ?%})‘f p'%?pﬁmyc
sol vent s R, \eedtw cakesenmcl Utteen X aist W Ging -stehisisa ssomiee didnd ororsy ndherj ¢

fatty aci d, estr Sis S A ety kr gahs.0rs & rézgéé’ﬁt?réﬁiﬁsﬂ 95 E&-ags%zﬁs

Aqueous i nj ect on, sUspensi ons may contai n subst ances_ wh crease 't he
vi scosi ty WieR e £8sperRf on-~ stk i a31884e uRPREr bBxy et ﬁf?fi E*@IEI“EI‘I3 o%’¢ch
sorbitol, wfesleptran. Opti onal |y, the suspension may al so contain suitable

stabilizers or ents |ch ncr.ease the solubilit e npounds to
allow for the p:‘I'a p%r%’f oenrf)? h?’%ﬁﬁ@“&%ﬂgeﬂfg gggd %%%ﬂs tRe
Al t exthat i \xéiqﬂ,qcpmaclm viehé reprariwerd s nad bermnlpombr afer erfhroxpgsenit uti on

with a suitabl eryelnstrer e;?ﬂefeﬁeed'éxﬁbaamaﬁe éfeshaalﬁ{zenegéﬁr exHee. r
The conpounds na al so %hcorrm ated 1n rectal ﬂgozﬁ]l ons such as

SUppPOSi| tor‘icé"?‘?ﬁ' TR %%e??’asstreuatur%nﬁamv vERET BB f
suppository basesisuch s Toautier or other glycerides. In addition to

the fornul ati O%Q’?%&:riQ%ﬂncﬁé Rl ¥y §he, cogpoyndg gpygal so be formul ated

as a depot preparation ong acti ng’ fof nul ai f ons may’ be admi ni stered
by i2®| ant at i ot oS t§¢ £% Ak aneous del i very (for exanpl e subcutaneously or'

i ntranuscul arl W ,id rgxsgﬁmscudqr.q)nj @gﬁygn QL achr arls;@euyaalorpatcghcsﬂhus for
exanpl e, 333 o ounds may be fornul ated “With suitabl e pol ymeric or

hydr ophobi iials (for exanple as an enulsion in an acceptable oil) or
i on exchange réﬁl As, abseat, spaRj ngby s ,e -derd (MR ves; Wimn cadtgi e, as a

sparingly [3yettler SAltdn B 18 45320 ARnElr3d HArare Gl KHA MO 20641
30 membered oxirane;
R, is absent or ~H;
R, 1s absent or ~H;
R; is -H, -OR’, ~NR’,, =-CN, =NO,, {C;-C,) c¢ycloalkyl, 3-8
membered oxiranyl, 5-8 membered dioxycycloalkyl, -C(O)R/,
35 -C(0)OR’ or -C(O)NR’,;
each R;, R, and R, is independently selected from the
group consisting of -halogen, -R’, -OR’, -NR’,, -ONR’,, =-NO,,

-2~



PCTNS98/ 248~Q 1 The pharnmaceuti cal conpositions also may conprise suitable
solid or gel phase carriers or excipients. Exanples of such carrlﬁujm?rzmz
exci pients include but are not limted to cal ci um carbonate, calk

phosphate vari ous sugars, 5 starches, cellul ose derivatives, gelatin, and

polynmers such a | yet hyl enié glycols. 5.3 Effective Dosages P | cal
conposi ti onsW %’Fg‘ﬁ Pe for use with 10 the present invention |ﬁg%h%§§'§%%

conpositions wherein the active ingredient is contained in a

therapeutical l'y effectl ve unt, i in an ctiy achi eve
its i nt?endeQinur BRER ch%)r%% ' t'f%(oa)dph ﬁ?@ﬁﬁﬁ @%t Yrve §6F8&
particul ar- @ppd:(ttrmfgnaw& ~are0d OR/NLer a. lia, on the condition being 15

treated. For exa m_n ed | £ si ckl e cell
dehydration and?® S%I]\a%; ﬁ‘gd%%%%%‘?% éﬁﬁﬁ%é@i{eﬁ S| ckcﬁl Fag or
distorti oncoms ssting smf:h-H:onﬁD&Ct) omsky\ll | (Co1ftsai Alaenahpuh€,of)acti ve
ingr i ent we t e dgi.ph St eRe nmet hods
to i ﬁ%l bi t* gl%‘;‘%& gcol i era éysbussc ; corrposratql gﬁ’z gk?lrl cgrbtfgcl’ﬁ?an anmount
of active aHgredl exnd @uﬁtttu@d ol &cifedv @M@ Yiesul t . When adni ni st ered

to patients SUféﬁé'&%féﬁn%S&ﬁ&é&s 4 SL S9N ind H S AR Sy & selected
characteri zed~by abnornal ce~,| ollferatl on SUCSRt orrpocﬁé ifons, w |
bl

contai n artErUMRe FEUHR | ST IR SN e Qi v er aff %)N]f)revent
t he devel oprremyomf mda&ﬂ'ﬂvammattm,exr sting synptons of) or prolong the

survj val of i cer,
at crapeutl calhil?h a%]#)g'gtllp& éa%{o% fur fqéu%i“l? dﬁ&s t%a%ﬂ ?r{od’%gnfénéﬂgound
or corrposmeibm-‘ﬂvm clren ridw sympuBconsgieting ahdakesfy ofC @R )

Det er m nat® RAN .&F { OOt Ve 23BDYRY hia3 ofelch th| n the capabili t| es of
t hose sklllegb)lc&n the a(r(%) es gcra v |n°I| e‘% (}ttalled di scl osure

herein. For any*ghdd R%mﬁél# THIBS5 effective

anount can:mjgu;tngaldﬁl <8t eqar-agd 4191 el e, —(ﬂgl)t dikenylagad Ta[eel) plasm
cong trat|l ns v!II Cg/those concentrations of active conpounds) that are
cap e of® i7 G 2002 . WD 99! 26b11 - PCT/1JS98/ 24819 i nduci ng at

| east about 25%1'nrﬁ€tﬁltqrtﬁtaﬁ a ir@leoy drabnet kanflor at | east about 25%
inhibition of cell proliferation in cell culture assays dependi ng, of

course, on the parti Iar de red appl.icatio as concer trations
of active 5 con‘%b a?%]bé’%ﬂ“emr}“du&arheg aEbB‘ﬁt 5
75% or ewsh @ﬁ%mx’ralghfmrmuﬂu biIt)i othexfedtrire Gar dos channel . and/ or cell
prollferatl on i ljture assays are preferred., The percentage of
|nh|2b|t|on of the Garcﬂi;ﬁ:u dhannel and/or cell prollferatlon in the patient
can be nonit or &@%to M d-Sadseieparkenddyt dhr9tatleness of the plasma drug
concentration achisswedr and the dosage can be adj ust ed upvvards or downwar ds

to achieve the §si I8! rc a |b ugp.ca ffective
amounts far useydllr'? P?u%aeps ’ca? 1950 ycr}[e]'[ néd %_TEE %I %%I dcei , For
exanpl e, &l&ys®l5 for humans can be for rruI at ed to achieve a circul ating
conggntration tphagshgtgsgggn-ﬁoungRt 0=8¢ equzectilv.eomp 2+ RO PR Aor when

particul arl fuI n| mal r sickle di,sease is_t SAl se
el (e Bt E oo HRp B IS 50 % 1§ §5nBa58H) SSRERR ol TS o
di seases eha:rsa:attertlezied:diy'aﬁ@ ;abnormal cell proliferation are well-known in
the art. Tn paht:'l fé”%seﬁ@eofﬁ-l-ﬁ?v"i ng references provide suitable aninal
R, is absent or =-H;
30 R, is -H, -OR, ~-NR,, -CN, ~C(O)OR, -C(O)NR, or 5-6
membered dioxoycycloalkyl;
each Ry, R; and R, is independently selected from' the
group consisting of -R’, -F, ~Cl or =-Br;
each R is independently selected from the group
35 consisting of -H, (C,~-C;) alkyl, (C,-C;) alkenyl, (C,-C;)
. alkynyl, (C,~C,,) aryl, substituted (Cq-Cp,) aryl, (Ce—C;i)
alkaryl, substituted ¢,~C,,) alkaryl;

-—23~



nodel s for cancer . xenograf is ( Corbett e~<Gal . , 199 6 , J. E@EJULTEW-
oncol . 1:95-108; Dykes et al., 1992, Contrib. Oncol. Basel. liar

42:1-22), restenosis (Carter et al., 1994, J. 25 Am Coll. Cardiol.
24(5):1398-1405), atherosclerosis (zZhu et al., 1994, Cardi ol ogy

85(.6) : 37D-377) and neovascul ari zation (Epstein et al., Z987, Cornea

6(4): 250- 258y ogh@1dosage i n humans can be adjusted by nonit opppaiseRA9s.
channel inhibition and/or inhibition of cell proliferation and adjusting
the 30 dosage upwards or downwards, as described above. A therapeutically,
effective dose cad &ksPape slASE Mnedef{om symaryglat aykor cogpoungds whi ch}
are known to exhibit simlar pharmacol ogical activities, “such as

d ot ri mazbtEibdeBeHeY L ant i nycotic agents (see, e.g., Brugnara et al.,

1995, 35 JPET 2if3 266y 2723d BEIRSEPENs €bs 8l tued 09 rdadatie Magidhifeont1y
| nvest 7 ):_152271234). The

1:534-540; Brugnara.et al.., 1995 J. dinp. 9

appl i ed do%%iﬁgﬂe%efﬁ%lf‘%rf%ag’ﬁ%%dc%s%ﬁgl?gl%’1 i Vor -7 o <t 2880
991 26611 --PRT/,USIEILNZF3]9 -6l (0a R, laatiV |Hrdhalaomkthytlency of the adm ni stered
conpound as conpared with, Ol ofri e. Adiysti se.to.achieve ..
maxi mal effica(r:%/) iﬁghnﬁn’ang&bgéédgg%%he @ét‘?ﬂéd?ﬁgég’ggi 20 (Shood AN Vo ar
met hods asam@fo®’ wel | -known in the art is well within the capabilities of

the ordinarily skil]gd adilgpd. o ¥ aSON{8Cpohd. t he case of |ocal
adm nistration, the system©T circulating concentration of adm nistered

conpound will not be of particular inportance. In such instances, the 10
c?][rp_wnd is admhmiﬁﬂpohmm tpg:@s:&&ﬁa@ Ié;mls@dlmém,at%m@ @ém &ﬁqd@%&e'g/r ea
effective t.o achiev intended resu or_use, in the prophyl axis and/or
treat ment TFOLF ¢ ege%rte“rqet“ﬂ"ias]e %’fm‘fﬁil L%ﬂ NP8t H throni ¢ sickle cel |

epi sodes and acutis AcKkle Zeld arisis, a circulating concentration of 15
admi ni stered c ﬂ'ﬁﬂ( % to 2 i sidered to be
effective, with ago{}g %g.?. A er%éoé}gg:g llgiylbe|£hg£)b'rA%':‘we4r f%%.ogpati ent doses for
oral admi ni strafi¥h ©f°% 85 conpounds described herein, which is the
prefigy red node wfisadmaurd r atd,en, f os1RyEphytaxd,s andehol b&eqtgce@st) of
chronic 20 sickl.e cell episodes, typically range from about 80 ng/day to
' Z6, 000 r’rgal ,erfore typically from about 800 ng/day to 8000 ngy/day, and
nost typically Fr dmm absantsooORy/ d&R,t 64056 ,ngNdQR., SCatCd@)Ry) +SHeg O R,

patient b \ght - iGal Qﬁfé}ﬁ i pt -
200. ny/ kg?—g%yd,,ﬁ)% SL?)(SQ%' ozrg . ro%%%%?%,%ﬂo&?%&tgl% ;iga? 3ar?d nost

nore typically
typi cal | ymﬂhﬁr%&@%w%@%%ﬁ Bhg e yted ot TATBRRS SNt body
sur bace ameardoyaleallkgdgages range from about 40 t4 8000 ng/ nz/day, nore

typically fromgabpyt 404000 ng/ ns/day, and nost typically from about
400 to 2000 ng m%ga?/éQ%%{F%é ulgé in the treatnent of disorders
characterized By &®ndPH&Rt ce¥|-Bfoliferation, including cancer, ,

arteriosclerosigy gad-mpogioReni csgoNdifroNs segh Ao, estghes) Seyd@loalkyl
T 15 condaRBRer S iSSP PREY PYER N B S5 05 Kk £ 6B\ W bel g
pr eRBrr ed-CR&) O&At, d6<03SRO;, ordlS)SWti,ni-st (GYNRNR of tBdSdMFounds descri bed
Qg(r)gi n ch or Stg g/esggilaghgrpr‘ﬁs BhaP RV 24! i QB ettt 133821 MRP Y2 the Q JU
group consisting of -halogen, -R’, -OR’, -SR’, -NR’,, -ONR’,,
-SNR’,, -NO,, -CN, -C(O)R’, -C(8)R‘, -C(O)OR’, =C(D)SR/,
~C (8)OR’, -CS(S)R’, —C(OQ)NR’,, -C(S)KR’,, -C(O)NR’(OR’),

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(0)SR’], and -CH[C(S)SR’],; :

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

35 alkynyl, (C—Cp,) aryl, substituted (C.~C;,) aryl, (Ce~Ci)
alkaryl and substituted (C,~C,) alkaryl;
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proliferative disorders typically range from about 80 ng/day to 16, 000

ng/ day, nore typically from about 800 ng/day to 8000 ng/day, and st
typically fromabout 800 ng/day to 4000 ngy/day. Stated in terns p‘m-l Z\lﬂz
bady weight, typical 5 dosages range fromabout 1 to x00 ny/kg/ day, nor e
typically fr 10 to 100 ny/ kg/ day, and nost typically from about 10
to 50 nyg/ kg/‘gmgg}i%ﬂtat ed in terns of patient body surface ar ea§C (‘{ﬁg%‘éﬁw
dosages range from about 40 to & 00 ny/ m/day, nore typically from about
400 toy 4000 ny/ufd dav e, 1$r#nt§%sc@1ﬂxyerftrso'E‘r%b%‘AEhA'QQdEESg {}

ng/ m /day. For other rmdes o istration, dosage anount
can be adjaeHestah kARG RO R IGRNS g Rf 16Vel $N6k tﬁéRaﬂm“@iPs't.ered

conmpound a‘d@gt}mﬂe fo@(tsr)ngErtJ.@w)a@ch |n¢p@jonrnd|_@(td)(ykrbeu@gst lsgat ed.
For exanpl e, g te le crises are the nost domi nant clinical

mani festaﬁr@n iccording to the invention can be administered in
rel atg vel y h|ghnﬁnanymrandcnmkanyx|quhsﬁimaannamr@aphceluaae@enmehmlyf

peri ol c. o Rl YA egtgad o HaPhpa-FloAR e 2
conpound ofC (N&’i,nvehtQ)SIR ‘at 18 (8)raR’ ,ef-f@tﬂ)lSEef CodSN SRAL | ofCANR‘Lp use a
| ess freque:rtts)rl@gl ”Eﬂdofzrﬁﬂgh.ehérth?%' on. This will provide a therapeutic

regi men that' i's cénnEnsura e severity of the sickle cell disease

state. ' 25 Fora®e §'n ihdndepandantly sekrstesediom i€eAFOo%nhe conpounds
can e ad@uwsﬂaﬁwﬁévhﬁfone, @yrepo ket f e(c s, pi #Rtenieomad  of, -ichp tunor.
Far exanpl 3’ thﬁ’ﬂcorrpounds can be admnistered to the tunor via i njection
into the SS prior to surgery in a single or several doses. The
tunor, or 30 as-muclesdgmEdss @ eioiglichen Wmrhlardpndhernde renoved
surgically. Fux?a@e:reﬁom@mplsﬂte d'%, ALt U LUEDE: SLbR, ol DP.20PI Led

post renoval ternatively, surgica rénoval 6f as nuc 0SSI
tunor canofr BeedRs KHnithi 46r Qﬁ’léﬁ' shanheRlonpseAes i vt ﬁEhFE hasi t¥, 3%

Cbghsned w kR EEQSEQ&CQEHG§ pso¥tHed BﬁéﬁhnH bﬁn§hﬁﬁéhnﬂ fe?wg the yarkous
active co s.an ors .such_as patency,, relative

bi oavai | agBPF’? 5‘% \éﬁ'[dg%é)ng (%htand gQ e\/\ﬁgﬁg 6T 1+ PO theen
PCTNS98I| 24BR9, Sevmfelyablyadvleesetbaderm‘l{ect s and pr eferred node of |,

admi ni strati OnInaEtEflfle%Ho‘éﬁeE‘r PRR¥LIHIL HbddiGlaREUkne EB%%BEE‘?;&E aR9i Men

can be pl anned whi does not cause substantial, toxicity and yet

entirely BRPEEt PigesFS“FFé‘at*‘lePﬁ@u&Pl {ilda™heFfi'oms denonst r at ed by t he
pargocul ar patmens. ¢, af, @ousser wgny f actors are inportant in determ ning
atherapeutlcr n rtlcular |n| thn or patient.
severe indi catlggis’nguc aé@géﬁgg?_kti % r ftdnt *adii %l Sfration of hi gher
dosages as conPaiedCwith | ess severe 10 i ndi cations such as sickle cell,

di sease. 5.4 T@Xj_gl h¥séhe, er{-Q: hetween topd ckly aneerdyerawpeit e pffect for
a parti culg]&' ound is its herapeutl ¢ index and can be 25 expressed as
the rati o®be{Wéeh LDso (the anmount of conpound lethal in 500 of the

pop2% at i on) an®, EBs@aKsdmt ammmt -oIR conppundl, effelRi veo+@ (G ofS+heo) R,
popul at | org.c COIROUDISCYE) &I ExNBLh Rafidyl RRLARA GikAdReCrs 8 &g

preferred eutic i ndek data obtaine m ce cultufe assays and/ or
ani mal 20VERRF e} ReRCHECYSLARIRY L oPRUPaEMRG LA tRERGe 30 B68RGESIf or use in
humans. Thetslosegeloalkylp conpounds preferably lies within a range of

pl asma concentﬁ \%z rﬁ#q}] incl.ude the EDSo with little or na toxicity. The
dosage may vary? & rar{'ge dependi ng upon the dosage form enpl-oyed
anda he rout e Rf 125 adogreinti sir affijon utilized. The exact fornulation, route

Vi ew of ”lﬁérﬁéf%?gﬁ?““" d‘”‘%@t.on ’?éeé*p’se”%*ﬁt g, gl chBy Sl |
Phar macol%5fl CHmRESS "C(O)R ' ‘C(S)R' ~C(0)oR’,
~C(S)OR", —C(O)SR' -C(S)SR’, —C(O)NR’Z or ~C(S)NR’,;
each R;, Ry, and R, is independently selected from the
35 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’}),
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eh. a. ps) . 30 The invention having been described, the foll ow ng exanpl es
are intended to illustrate, not limt, the'invention. 6. EXAMPLE: Q)&pji:ﬂndz 062
Synt heses 35 This Exanpl e denonstrates general nethods for synthesizing the
conmpounds of the invention, as well as preferred nmethods of synthesizing
Ggertain exenplary conmpounds -4 0 2 0 JUL 2002 WO 991 x661 r ~

PCTI US98 24840 sokedihe i avention. In all of the reaction schemPETAES8RINR]
herein, suitable starting naterials are either comercially avail abl e or

readi | y obtainabl e using standard techni ques of organic synthesis. V\here‘
necessary,-ss bt (a:)@'r)oupsc eNE’ ggenes—¢ 0F) JR ot &t ng-Ethe€Nan i ous

funtianalit] | 1 e aLr nbe.f forexanple, in
Koci enski , &%E%&Seg% 5‘3&9 EHéﬁgg{/gﬂlgﬁ osr)lgﬂ{]? *994 and
G eene & Wm&tcmm%bid \ﬂ@mﬂ§fﬁi S@r’élam ¢ Cheni st ry, John Wley & Sons,
New York, 1991., ?h;ﬂ fé%dé%@ﬂ&e@u h@e!@ét@mfmbstmé@fﬁ are defined

as for structure supra Synt is of S b t ut bhenyl
| ndan®nes M%*$"F¥F©gt%fFT7(§ i, ”ﬁu%s?t’-}t‘ﬁied ($:7% 63 i‘ﬁ;‘?ﬁ %Fha‘gﬁone

conpounds h asry |§yb$st:5ﬂb6édlt L3)r ispdyeny | (@, epj.pni c acid
e 5e. 2L RreyI] @@Hgsb ¥D) urse«t i)

c aci t [oom tenperature for 1
hour and t#BRAHGHr |?1'11% hEREER (éb'lcghje ‘ﬁg%%f]d’ wat er. The aqueous
m xture is extrege etdetz\etdacwl@a]lﬂajzl vethgtivhenthyhracesah elndependentivni cs

dried 20 L d dygubst Lpgted
3“36d| pheov?e{?%%%g%&go{%e ﬁgpgéﬁéi%gﬁgb\é??Sg?yl gtﬁ%r% I\\!‘wésnlt_ﬁes?s of

Subst6 t ut e€lc (O HyRIFox y3, BN phen@(O2ERY ndakd SEORYoundOREREr r ﬁést §REIG 1,

substitutegd,d- {yﬂgmmgtggl{)henyl i ndane conpounds are synthesized as
follows: a solution of su

tuted. 3, 3-d d 2 (0. 25 M|
t et r ahydr of ur an§® ?salé}ﬂjdeﬂn %Hy\?gﬁlt%u)és%ggte}gﬁi%}g %goggﬁﬁo Rﬁ%ﬁe%tﬁlﬁ?xn of
l'ithium al g eetedysironletha gmmphqchns’istangabehBIO:geﬂYhe*ﬁt(QtEfe is warned
t fl | | d » C_ b f 1
Tk ST S e e R o P

hI HCl adde s then racfed three fines wth?an
equals vol m(@leétm)alnda@étJétaéomﬁTéindnbl ned organic extracts 35 are washed

With a saturat th AUROUSs SOhddpORNaht PdidTebtear booat ehangrdnped over
sodi um sul fate, Evaporation. gives_ the_ desired bst.i
L- hydr oxy- %Ofgs’eﬁ?ﬂw‘%gy‘? i Fidanke lc&ﬂrboﬁiﬁ i 8 ouatl)éfg’ggloa(%yl(eqldc Ya ~,
2 0 JuL mepﬂlz%ll ~ PCTI1 U598/ 24819 6. 3 Synt hesis of Substituted
~ - N Oxi - 3, 3- b'Ph&fyi%atéétdéngfngﬂ St-raaabte Bbﬁd langubstituted
n

1- N- oxi nme- 3, 3d| phe ane co ds are synthesized as fé)l | ows:
20 where:.n when R, :LS =0 or -~OH, at least one of R;, Ry 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:
0 .+ OH

(1) (2) (3)




5 substituted 3, 3-di phenyli ndanone ~.02 (1 equivalent) is conbined with 5
equi val ents of hydroxyl am ne hydrochl ori de and 10 equi val ents of ﬁsﬂbenzmn
acetate and dissolved in nethanol. The solution is stirred at r
t.enperature for 16 h and then an equal volune of water is added. The
mxture is exblhagéef 10.three tinmes with an equal vol une of eppyhs9§8istde
and the conbi ned organic extracts are dried over sodium sulfate.
Evaporation gives the desired substituted 1-N oxi me-3, 3di phenyl indane
conpoupd los (as a mixture of cis and traps isonmers) in about 90-98 %
yield, 15 6.4 Synthesis of Substituted , 3- bi phenyl I ndanones '
Referring to FIG sty henyl i nda & CL
.are synthesized Qs_#0 3. B~34di phenyl iR
n tetrahydr (0.4 - 1.0 M

equi val ent) is disso O£

equi val ents of m hydride is, @ The m xture i q:lq;,cq]tc oom
t enperat ure unt gas evol ution sudsidet-gnd then the 4 ne (1.2
equi val ents) is added) The mxture is 25 stifred at room tenpepagisgcand

: jth water and the m xture
extracted with ethyl acetate. The desired substituted 2-alkyl -3, 3-di phenyl

' ~i ndanone conpound‘é£8 is isolated by Slt fa gel chronatograp i n~about
50-75% yield. 30 6,5 nthesis of Substituted |-A koxy-3, 3- blph 9 | ndanes
Referring to FIG substituted 1-al koxy-~3, 3di phenyl

are synthesi zed 4 ; | i g d

N, Ndi et hyl f or me.dexand stirred at roo dmy At ure unti |
evol uti on subsi he hal oal kane (2 egdi 8 ents) is -42
991 26611 - PCTI L4819 added and st room t enperg

hours. An .|~ equal vorde of water ai Sddey and the mixturd extyacted four
times with twice the vol #fe of ethyl acetate&€ The conbi ned organPc extracts
are dried over sodiumsulfate and the solvent 5 renoved in vacuo. The
desired substituted gzpl koxy-3,3 Bi phenyl (gdane conpound 1lo |§95solated
by vacuum distillation. 6,6 Sy.,.nthesis of Substituted

3. 3-Di phenyl - 3H Igdol es 10 Referrlng tq FIG 2, substituted 3, 3-Biphenyl -

[ 2 s6i zed as foll\aus: 05

i.20 is conbi ned W gqui mol ar anmout
1, 1- Bi phenyl - 2- ket o1& 27in phosphoric &
100-120 C unti | Raction is 15 conphe

Wﬂlesthwinf'Atercomlngtoro&Mtemm‘%wre then1murem5'ﬂltaed
washed with water, and the crude solid substituted 3, 3-Bi phenyl indole
conpound s29 is purlfled by col unm 20 chromat ography or crystallization.
6.7 synthesis of Subs0}tuted 3L3-Di phenvl {3B)1 ndolines_ Referritd@lo FIG
z, substituted 3, 3- Blphenyl 3H . indoline conpounds are synthesized as
follows: substit 3-Bi phenyl ijadole compound |z~ is #educed wth
sodi um bor ohydri um cyanobor:« in a suitab
yield the substitT ~ Bi phenyl - 3H 2 conpound its.
bi phenyl I ndol

Synt hesi s of SuFstit(ted N Substitut O—CHy
cN NHe
o}
OH °
(13) (14) (15)

-7 -



Referring to FIG 2, substituted Nsubstituted-3,3 Bi phenyl indoline
compounds are synthesized as follows: substituted 3, 3-Biphenyl indoline Z26
(1 equivalent) is 35 conbined with an al kyl halide (1 equival en )Oeﬂg_ 2002
pot assi um carbonate (3-4 equivalents) in acetonitrile. The m xt

stirrred at reflux until the-reaction is conplete as determ ned by TL'C
Water and etW@|99@6@tat e -are added and the m xture is -43- ,  peiisoskhgidDD2
WO 991 26611 - PCTI US98/ 2481 fl extracted with ethyl acetate. Evaporation of
the conbined ethyl acetate extracts gives the crude substituted N- ) , .
substi tut ed- 3, 3-diphenyl indoline conpqund ~.2s, which is purifi ed by )

col um chr omat o@n@ @ag ,
3, 3-Di phenyl i nd 2 ~
i was stirred in 50_x entrated

Tri phenyl pr api@r
sul furic acid hour. The reactren—410 ni xture was cool an ice bath
® was extracted threeiti nes with

and diluted with 5@ water. This m xt

ethyl acetate. The et} acetate extracts e conbined, dried er fisodi um
sul fate and the sol vd qroved in vacuo teyigld 9.0 g (78%y?§2€§0f
3, 3-Di phenyl i ndanone {TRopbund 2) as a whitef15s0lid having a ng
point of 119-123c. 6.2Z0 ynt hesis of 1- Hydroxy 3, 3- D phenyl i ndane ( Conmbound
31 1- Hydroxy- 3, 3- Di gh&nyl i ndane (Conpound13)) was 20 synt hesi zed1gy fol |l ows:

A solution of 2 g (D.007 nol) 3, 3di phenylindanone (Conpound 2) in 20 m of

(2

tetrahydrof uran wqgs' added dropwise .to a solution of 0.34 g (0.0d9 nol)
ZIAHY in 10 m b I 4 dr of uran at mxture was warned to refl ex
and refl uxed fa cooled to 0-X% 9 m of 1 MHCL 25 added

ree times with 60 n ethyl

d, washed with a saturated
+€ed Jover sodium sul fate.
Evaporati on of the &ol ventHgave 0.9 { 4&% yi el of
1- Hydr oxy- 3, 3- Di phenyl i ndane = 30 (Corrpound 3) as white crystals with a
mel ting point of 133135C. 6.1Z Synthesis of 1-N Oxine-3, 3-Di phenylindane ~
cod 35 1-N- Oxi me- 3,390 phenyl i ndane (Cong@@nd 4) was synt hesi zed as
foll ows; 3, 3-Di phenylindanone (Conpound 2) (2.0 g, 0.007 nol) was conbi ned

with 2.4 g (0. @355th1 QEOEMQI—Ogi‘éégkﬂédh)éﬁ'b%mm‘%'tdetﬁ@dc@ e @ mol)
of spdium--4 4 S08124819 acetate and

I
di ssBl vedSTRISERR Lo %C’F@Phjanﬁ) §he S8 GFP?&# WS F?L"JFr EEXRP FOBFISEITG tur e
for 16 hrofindombheunds04pi 5pf 6 wat erayvas,aaldedll'[hezn’l ABYr e 4pa sextusgctied
wi th 100 m'eigyén&cgggte and the organic |layer dried over sodium sulfate.

slowy. The m "was then extrac
acetate. The ]D‘ gt ate extract g

The chemical structural formulae referred to herein may
exhibit the phenomena of tautomerism, conformational
10 isomerism, stereoisomerism or geometric isomerism. As the
structural formulae drawings 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 hydrohalic acids
(hydrochloric, hydrobromic, etc.), sulfuric acid, nitric acid,
phosphoric acid, etc.; and organic acids such as acetic acid,

—-28-



5 Evaporation of the solvent gave 1.9 g (90s yield) of g JUL 2002
1- Noxi nme- 3, 3- Di phenyl i ndane (Conpound 4) as a white solid ha\z - az
melting point of 138-141C 6.12 Synthesis of Spiro[3, 3-di phenyl-2,3 10
gihydro(lkbindene-1,3'-2'-cyanooxirane] (Conpound 5) and

- CVanonet hy| - 3, 3- di phenyl i idanone (Com ~ound 9?
Spird(3,3-dV6H§H§?ﬂ2,3-dihydro(lFDindene-1,3'-2' cyanooxiranngFEgﬁggﬂﬁd 5)
and 2-cyanonet hyl -3, 3- di phenyl i ndanone (Conpound 9) were synthesized as -
fol | ows: - di | i nd: Ndo2k. S5-RAvdré j ) 2.62
g (o.ggzg£%§%@%°§ﬁp%§?§§s?qﬁ?ﬁg ﬁﬁggg%g%qugLfred %trr%kéﬁéééﬂg¥§tﬁgggfn 40
mL of t et RaierepEPRERPicARCAA t By opasddpdrurFaef sHBSREBECtApRPOR. @Bcwin),
.5 (ch:%’@r@@l%r), thdrRMRacao et tbheepasdadded. tiberdae kpagd phyhure
was stirred 20 for "X hoyr _and_then 50 nL of water was added. The m xture
was ext r adWeFreRFENG MESwAlka?s -nl of ethyl acetate. The conbined organic
e?trégts Wﬁre Q@ﬂ@ﬁﬂ%ﬂﬁﬂdﬁiﬂonthacumpvbeddeﬁrdbbs aoﬁbbhﬁasgethﬁ?éﬂE agd
eluted with 10% et hy. efate in xane. . Thr . Lons _were col |l ected.

Aft er eva@&%ﬁﬁ%ﬁ?qﬁﬁ aﬁh@?&?P& & Fﬁ%tfrrggefﬁgg%ngOQi@?ﬁeamﬁthacted
starting mese appldcahie, Fodvededndsf wedili s yphebdvdtod49ogméoecyinkd) of
spiro(3, 3-8l l- 2,.3-di h i 1, 3'-2' cyanooxi rane] (Conpound 5)
as a mhitéﬁéggﬁ%&STﬁgﬁgﬂVréggggégébﬁggﬂgpded 2.05 g (180 yield) of

2- cyanonet hyl - 3he Fompoymasy deqgaidrd hesrpbuRayoPeasTaPErfoRY oRRY s. 13
Synyiesi s Rlocéskes RiReNtd ve applikadRenesynd, geepheayibadaze (Conpound
6, ~ 2-(2'-Propenﬁl)-1- 2' - propengxy -3,3-d|pheg%llndane ¥5 ngnpound 6) was
synt hesi zE3eIL SR CERPOUBLS. o SREHPLRIRRGRESEESNPOaNYSE] BDEVE £D. Bhe

mol e) . and a@+28 @Prefedttd mroekssed amehydliudérated byi thed at room

tenperat ure | ; i |for 1 i L xture
was then &nggs%%8g§68%2%. %sgl2g%%gggéggé?%ﬁggéﬁgaggﬁs£ggg%dﬁgyg%Fhﬁse
to o.64 niebteinedscepmercdfldlyl pr byostaadard pyocedyresnPkt QEEaARAS t hen
war pgd tochehligxrand ieklewed f many brhede obhpetneeohirBgchbimkeeikhll
tenperature,.go of water was added. The m xture was extracted mntg et hyl
acetate, @¥Ped®Bl8ver sodium sulfate and concentrated in vacuo.
2-(2' propenyl ) Ah- ApdipidpedoxpipdndddspiredpvantanetiConpoand porenay as
i sol ated | % yi eld e.k] t] : AnShE m usi ng
10% di chl BRonahang s A ERSyang oxte pedl bRByErARudnThy 8826fhatlc
1- Acet oxy28d3ogi pREAVLLADaRE1ECHRpSGEcgaipy MEYAPEt BRFE3MAREAPHEAPSI ndane
Egfmoungsghnw%sggtwn?mgg%ged lﬁ@etekbﬁ%ng;lydwd_r aﬁyipauadd&?hemghlg_&@a% N
nmpoun : , 5. s_conbi,ne , nmo
triethylaﬁi%sgﬂﬁs18gnfc5FeﬂFcﬁ?oésﬁgfﬂéﬂg.1$ﬁep a%?ﬁg8§ﬁ§§°ﬁgr%881§% ef | ux
with stirring In npstoFesealltbe aphtivearrmpgundsepifatheThavRniionas

renoved aggh@nif Blo(BnlPRAcHPbyieh1agetyliehkati dennasiaddadoochae viarm
solution. Th s_returpe eflux for 1

m Xt ure dto reflyx.and,sti.rred_at_ 20

h After EBBRPROCEBTRBNPE eRBEATOPECeFhBNedEPFBALIRE GECHEREA b hdding 5
n. 9§ wat eellTheolifierabhoni xt Hovewes, exhr aomedcaseh, dkbkl opopetihaise ofnd
t he organig._| G | e k f . BV t] .sqlvent
gave 0 o0khs Diipyibf nay byt el Las Bhe oF Rere pA o G ound
7] as an affFivktiesSsol pPayvwrempaund| enagmparftdoPYostrugtysady fiprasla of

g- ghh: or o- g: ?-gjziéh cﬁilcmapﬁenwl;)1é§§aoaﬁe(~o@o&hegadgpai:maeologica; | '

- or o- :di(4-chlorophenyl )i none Qu was synthesized a
Pollove. 3eCi e eS SR Trled B0 PE HERMRRLERG "petBE B¥ R0 RERE T R as
stizoed iinventdowf concentrated sulfuric acid at roomtenperature for 1.5

h. The reacti %r‘%éﬁ%%g"’gﬂ?é@& é'rggmﬁ}ﬁﬁﬂdéoofttﬂé\a i GGeNRtE Bh ag—@ 35 the

m xture extracted wt] or onet hane. e solvent Was evaporated and 0.8
g (54% yiehege dhicrninfurs ot digaeh ahephedfh) FRBARREOPCBAPERARU CBEARSS
. 805 IUIeth Sgcél@énﬁén. obf Waeh Sod e Davh 88 @r 88| htngbpatNtooliMi346d /ot Bbout - 2
T 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,
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, _ WD 99126611 - PCT/US98124819 6. 16 Synthesis of

6- Chl or o- 2-cyanonet hyl -: 3, 3-di (4'chl orophenyl)i ndanone (ConzquHULzaﬂﬂz
6- Chl oro-2 -cyanonet hyl -3, 3-di (4' chl orophenyl )i ndanone (Conpound | 0) was
synt hesi zed as 5 follows: 5-Chloro-3,3-di(4'-chlorophenyl)indanone
(Compound 8) (1.0 g, 0.0026 nol) was dissolved in 5 nL of tetrahydrofuran

and 0. 124 0 mol) of sodi um hydride was added. The re } L xloUr €
was sti rregwg}ggﬁgé%tenperature for 1.5 h before 0.22 nL (0.%@%@43&%

bronmoacetonitrile was | a added. After stirring overnight the reaction was

enched wi_th Ly s ext. aG i th . ~The e < were !
2gnbi ned letigaitie )rién%&eﬁquvqé%wfﬁgq?tgg dug}vxgg _é&??ﬁéa'on a
silica gelcheolagid ves CORPSRNEtshL ddet atfé’ein’tll%(_ﬂr%ez@ltlw_ewélltlehﬁyeThe first
fraction from g&&s&iwm Jﬁ_éfﬁpﬁéfﬂ&%ﬁ@fﬁm%oﬂ{ Iiaihﬁ#&ﬂ%ngéfc@e

second fraction contai ned undesjr i de reactlion product. The thir
fraction donddifden € F&S [BFJncoFienneds (4 1 ERHERE P e ¥ol vent ,
(Compound o a8 e ot Lo cort 6 e 20 Shal ot 617 Sy hcers of
npound zo) as a e ow sol i S obt ai ned. 6. sis o
6- Chl or o- ¥hagL &S@@Btf)?‘m %pl‘?esnﬂ%a-sé‘-rﬁgi%-@ Slf’divp%érr?y%sr?@g% L&und
11) 6- Chl @oamdnly kdiowid'irc Hihe aatten)dee - 2 ¢ oxiBmcdiard 28 dilphengidisndane

( Conpound | Z). .was hesi S - _Qws- g . .
6Chl or o- BQMN%%@ i'r?ﬁrgo%\gpa(gdor?ﬁgluzr? uBE)n (eéz. 8aOl d, }98,50021 nol )
was conbi Nedumiet Nedizine Ao 5FHeS4®I.) of hydroxyl am ne hydrochl ori de and

Z. 6949 (0. 0206 paph) @ :$@diviMeaa8h @ cibiics daertdim@%arieral  met hanol .
The sol ution was“30 stirred at roomtenperature for, 16 ar]cdeéh n_water was.
added. Thénvertderd RES SOMPRYES i Hheush et é"éﬁtf'ﬁ?& gag’r‘ﬂvc?'l ayer
\(Nas dri edI gver f:[liﬁagzlée'tialim sfcatige nfBeaRE aftieonrofertthieorsol amupgowymise whidh g

100% vyi e .Of, . ‘oo .

6- Chl or o- §; -lg’ﬁ‘(;4'ogﬁ‘lyoF&ehgﬁﬁrﬁaf-%ot%ac&?‘- ?C\fl |l[;cf¥ény(1r| nadahnegh(eéor?ﬁ 058 13. )
as a .35 wffi baeselcitd Viidvi,nghay trel tnef quuigd. of TIBBG. WAen the) cAmpowngoZsnD

9912R611 §o~b€CEEH§9§£2%%c@sl%os)ﬁ%9§io% revent sickle cell disease,
2- ACet am de- 3, 3-d grﬁ]JenyI i ndanone ( Conhound '

21 .
2- Acet ani @8- 3N3MEEHRERy tonFETHGE EAGHISuIRE o) ISR T 2t AR R /A5y apday
fol | ows: 2nheyaseneteynced oF dirnytdmaldyrea rand 15 1) . B8 Slaf, oxnad0izin niol )sivas,
nmbi ned with | t | f Urd i ! i
oot ¢ ot Loy BrakeliaSn AN TRLE G SARE M WedBe AodE TR hen
wat er wasGattdod. crpangilx dabd bidd ofo dmed sur esh dte @aReitth hd¥e @9 zed to

PH Zowi t hyGoRCER! teleérammadandnti deuamst {han o :B?éf aend abdit et hyl
acetate. The_orgapjC_lLayer was.dried qver esi um.s e. Eyaporation o
the sol veht “ﬂavglgif’??kzg S"Fs\galafow 8|D%n hggi%] .in'rﬁnséj)soo i \éc\s{“ SF Hadd
crystal | i zrenf abous O it pMe befingt part isvdteatly ameiwsnat. 2- Acet ani de«3

3-di phenyl i nda *= R fiaMH 48 Jcbs St ,
0.527g (73%yi %?Eﬁ?iﬁﬁé’?%*g%eﬁé% %ﬁ' ol nt SI;f%fgnglg?J;C) 5 19 Syﬁe?{{es?ééof
2- CyanonetRyFaBdgs rBRBRGL AaRAbH t1o0, fgh FiFKdP Oyl ‘disease “include

2- Gygnomegbypoidnd- diupbepyl andanok ,( @nmuqured [13), wes andhtivesi zed as fol | ows:

G svolved i n sPhERoFREL RERPUBRCHE, ke BROUHAG it etk b‘%?ﬁeﬁ? 5 (0 aa7

g, 0.Dl1 poéyembsdhdardenmdchhrapterizeddy SN latCeblo ML iaRdiarur e

for 15 mig, Jhengtxbdser¥asndihytedawit BrehitdrA0imim antkd heipH gms
adjusted to ~wth 2 gxdrochl oric acid. The laye arated and the

N rs re.se
aqueous | By8FeERPHECERATt TPBe CRFPRVBEN PG e l‘ﬁ?e\i\&coa%? ektracts
wer go evaporripthisonvet unitbgehkénanedd preddueirolds enat fored(mealtrad sitl i ca

. o : . ;
Cinr cact ecPROTF PR s whikp? FhEECaboRGsr teio o Aieh TREfEf el eee
evapor at echangaskout 15. § AB1%ytbl 8k dkaztOphesretdfl -iZ1Biiiibiehanididaol
(Conpound, }3}case Wakkerfah' dubA 19,4 BP0 HuPir VY préférrad. _~8_
Exemplary preferred compounds for use in methods
35 inhibiting mammalian cell proliferation or for the treatment
or prevention of diseases characterized by abnormal cell

_30—



2 0 JUL 2002 WO 99!26611 ~ ' , PCT/US98124819 6 . 20 Syntr-~esi ?U’fJU
2- Acetam de-3 , 3-di phenx~l ~i ndanol ~ Conpound 1.41 . L 2002
2- Acet am de- 3, 3-di phenyl i ndanol (Conmpound 14) was synt hesized as foll ows:

2- Acet am de- 3, 3-di phenyl i ndanone 5 (Conpound 12) (0.100 g, 0.0003 nol) was
di'ssolved in 2 nL of ethanol -and 0.5 niL of nethanol at. room tenperature.
Sodi um bor ohyPi%@660D a. 36 g, 0.0004 nol) was added and the m rRCEUSIYBB19
stirred at roomtenperature for 3 hours. The m xture was quenched with 2N
hydrochloric acid to pH 7.. The m xture was 10 extracted with ethyl acetate
and the c omﬁﬂeﬁatimtiﬁcﬂmdeobmmunag:mbm sul fat @, Buamgrat,i @y of the

sol vent g an, of { z whj | h s crystallized froma m xture of
et hyl acet%&é/ﬂ%ka%s iZ‘EAC am'g%e &3 %‘j\?phenyllndanol (Conpound 14) was

collected by filtration as a white solid (0.026 g, 25% ~.5 yield) having a

mel ting point 0§ 218psr220L} 1 B 2 PYRERDESE SonAdmlnlstratlon
3, 3- Di phenyl i ndanhone=2-

3, 3- ¥ phenyl i ndanonethe n%@mumt%ﬁ%c{@ﬁ%o@hﬁeﬁ%r) ) R magRticstaled as
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contited eura:asmlscmb, dxm*eeisia:\mrl rm@epammtwahtaﬁmkweqﬁnmmm of the
sol vent gay CPQ% ki F eﬁf"“"'é&ﬂc Sohd Fded giBawdddga gel colum
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t he seconoP-IF?r‘%%'H%’hsoff t he col um. Evaporation of the solvent gave a
slightly wet, pi& éaﬁpcehﬂ/&u c‘dbs/ﬁsnsécurm@ﬁem, h@&(qﬂﬁarmaceutlcal

3, 3-Di phenyl i nd cet a und | coI | ected b
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6, 22 Syntg s of hem Ny NeF a3 A d et
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t he resul lparxtn,solnﬁtqm@rp@mdf iottheon symgitidrea e iglaumf sty Qmndnky hyl
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(2, §Omm| RS orilenlles s” LBRsRONELRY T HATEOR & D TERIGE el GrsE e ot

m xture wag,stionoedNt OEn&8h. 7ThRedQ meaqid)an 3r66<¢317r26 AN @ dletrh it Bl L
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a- (4-nethyl touate) ether (Conpound | ow™sol i;d having a nelting
poi #¢ of Syessmentpgthe compounds may be admlnlstered in cocktails

containing other anti-cancer agents and/or supplementary
potentiating agents. The compounds may also be administered
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2 0 JUL 2002 WO 991 26611 ' PCTI US98124819 ., 6.24 Synt—-esis of2 0 JUL 2002
3, 3- bi phenyl - 1-i ndanyl a-(2chlorotoluyl) ether (Conpound 1sl

3, 3- bi phenyl - 1-i ndanyl a-(2-chlorotoluyl) ether (Conmpound 1s) was

synt hesi zed as follows: 1.-Hydroxy-3,3 5 diphenylindane (Conpound 3) (0.503
g,. 1.8 mmol) was conbined with 0.075 g (3.Z mmol ) of sodiumamde in 10 nL

of dinet hyl f e¥doypgder and-stirred at roomtenperature for ~. .5 pchekoseisth 40

m. (3.2 mmol ) of 2-chl orobenzyl chloride was added. The reaction m xture

was stirred for 21h. The ZO reaction m xture was poured into 50 ni. of mat%r
&

and extrac ﬁchQHEaE.tL%E%thEEnZE Mhgahtet Bibtatetkatetntheiaanbt pegeexbs act's
Wer e washe rlngfg ried over sodl%nlsulfate and ths .sol vent

evaporatedr9619FéPB FRSZAPYw SRFR #Re2BTL GRS TGS FEF BT I8cuum
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991 26811 - (B ﬁLb558i2ﬂﬁi&xﬁnﬁﬁoﬁﬁng&3|Ed@%eotlde, Plicamycin;
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over ni ght Q#FH? Fﬁgﬁggégﬂhgr?v*hgﬁégkg%@@}é%ﬁ%fﬂéﬂEﬁEEhéMtﬂhﬂﬁﬂéﬁ Ehege.)

extracted cetate I ned extracts were _ purlfled on a
silica geIVtDﬂaﬁﬁnﬂsﬁﬁé 8%Rat hyl acetate in hexane fol |l owed by 10% et hyl
acetate in hexaﬂﬂpﬁieﬁbhﬂ:ﬂk‘y pbeehd intaeidc agrast< dtctaxh ie tdre- second

traction of the co apgration _of the
2- (EtLyI inés eﬁxgng'%¥)¥gﬁ 8?8? ﬁ%%%llndene ?%I}nC1uﬁf 20) as

an ogé- mh|Eeg ) @ULCMC@@C4RHQI-Qﬁmyﬁésépth§IQQfaﬂﬁﬁﬂtnrﬁﬁﬁﬁﬁﬁﬁlﬁﬁr

124- 126C. &ng ggmggeraggwggegilne, elipeli e dstfniheanimegnt i on can
be synt hesi ze roufine modLficati on qf tq§ﬁ?bove d scrl qufyntheses) or
by ot her n®P¥XEB3 thﬁFrEFépﬁﬁ ENR noRAOFF 1Pky CHWE? I's avail abl e
from Maybraggeo€hbeihep; Sonpanycydidtr abdt @ntﬁ-ﬁ%ﬁ@ﬁérﬁnﬁgﬁz (st h
Car ol i na) L r C Lt i E&ﬁg@l t he
ability ofs§£$§?ggﬁgtegfﬁkgd¥%g Qné é&%%PXg%¥t t'ur al fﬁ?ﬁuﬁaﬁf%géigéléhlblt
t he r apanbhe oC Jaind/ or

he 30 Gardesapamhh |n@reénpdne y@ésep@apdcm @t AT QY Jaind/

Amphotericin (e.g., Tween 80 and perhexiline maleate);
Triparanol analogues (e.g., tamoxifen); antiarrhythmic drugs
(e.g., quinidine); antihypertensive drugs (e.d., 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



m t ogen-induced cell proliferation (Mtogenic Assay)~i.n vitro. % 3ﬁtra2®2
are generally applicable for denonstrating the in V|tro activity Z
conmpounds of structural formula (1). . , _52 2 0 JUL 2002 WD 991 26611 -
PCTJUS981 24819 7.1 Experinental Protocol ) The percent inhibition of the

Gardos channel ACM conpound) and the ZCso were determ ned ed
i n Brugnar a ‘39951%96"1993 J. Hiol. Chem 268(12):8760-8768. Tﬁg%ﬁjeérg?:’g{ﬂ‘%

inhibition of m togen i nduced cell proliferation (10 ACM conpound) and the

| CSO were determ or; r B q
Vodi chine. 1 SHES0N R (78 LTS FOtE T hegh 5 REBFI éﬁig PR Ry
1658J. Ot hacmﬂahlmecsarmegrs mlaré:a or didoenssi-al Pegrmgcgugical

fibrobl asts, Sé r'éeéc%rcf%éeb%llﬁle@h'en pRe 6@ knvention
prollferatlon ass electlon apartlcular cell li,ne will depend in

part on themaesie TR st iigh, C%W%&%h MRS USHE % §5501°Fi FPEE of an
ordinayily skjdied ddlslqn aéa‘%g?ca%ﬂe%aﬁﬁem comgdsingflexdipiexper iamant

are provided in TA oW. otrimzole is rep d far urposes of
conpar i son.2Wkst WetiaH1e %é"@éﬁ’pcﬁﬁﬁfgﬁt&?ee TRART D ?tt%‘ ive Cactivity i,n
bot h assayscompdurais thﬁ:d:qmnpﬂn:lstﬂ:ﬁud efibth exdn g etds@ gm f i cant act ivity
in at |east one of AB

Vari ous Corﬁ}?ﬁm eZ'gB(%f h| b| tﬁoﬁllﬁeé%lﬁnﬂglﬁ%qlg %pégﬁéi? tagenl a

AssayGar dasr &intzen res] a@;@aw@ﬁnmmh mnmrtch ( EaM)Inhibitioa C %)2Cso (

~M) | bi tion (Fr)ﬁ“ it AR 9N nts the invention may be
~~93. 04699. 3(1)0. 97.700.'4199B. 2)1 30099 0l 6| 00. Q( 3})511 0090. (i.y819

1 00. O A) x. GERIIIN %%d*lroc?%leczl% solgigtens, PI-“"EJ*-’E-’-”al in ph ogica

3(6) 3. 4009Q: Gnp 5L KN(&/ ) AR . NikH B HAhkDE sa’zuﬁ::,dnJL ROGRMWs 99/ 26611 -

' PCTN5981248 Qtfégf)or physiological saline buffer. For transmucosal
administration, penetrants appropriate to the barrier to be

15 permeated are used in the formulation. Such penetrants are
generally known in the art.

For oral administration, the compounds can be formulated
readily 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 J
ingestion by a patient to be treated. Pharmaceutical
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 sorbitol; 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 pyrrolidene, agar, or alginic acid or a

salt thereof such as sodium alginate.
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15 M togeni o AssayGardos Channel AssayConpound NLIn?78rxCso L 2002
(/-iMInhibition ('6)1C~Q (~MInhibition ( 20 J4U
0) (8) 2. 00097. 00. 17630. 0(9) - - 45. 00. 505/ 00. O( 10) ' 3. 30098. 0- - 49. 5(11)

' 3.40099. 0--50. 0( X2) --31.00.28999.5(13)--12.0

1.59099. 5(x4) - ~3. 02. 9619D. 5(.15) 7. 500 ~80. 02. 90154. 8(is)--75.0--0_-~

7s.0--0(19) wo's@611__0(! 9) 1. 50099. 05. 95243. 7(20) ~-- ~81.0~ _per/@sd8n4819 ‘
EX~MP~, E : Activity In Cancer Cell Lines This Exanpl e denonstrates the

antiproliferative effect of several exenplary conpounds of formula (1)

agai nst a vari f er._ce Th r nerally

appl i cabl e forﬁ%g %hgﬁg?%atfﬁgpfﬁglgﬁgl Sﬁlgaﬁ%%g%g §83%6P?§ of F8Fher

conpoundsthhsfpurpob&,(Cpncentraseﬁlsﬁg@wtBodﬁtQEthmihebanUSﬁdolwhécntive

assays deggl %g@leﬂrq;g Rtadn Beh AEiRdSLAg St gBdaLdnggeptic procedures
I ns h t

and uni vers recaut use of tissues fe propagat ed
usi ng RPMVpYI&sdideaea cerbepprlcestai BrAYetiyNess, géyaPleakRdéerum

(Bi. éwhlt&&%ahhuﬁtd&Bxgde5%uGQ%u@&dsaiu%aaﬁgldhhm suIESbQ%'B%gEﬁE% passaged
using Trypsin (G bco Prior addi tion_30 of test co the cells

yp (
wer e harv§§@¥&ntﬁh8r%éPﬂVﬁBﬁb@FXEBEﬁFed D¥gsEBEd8°%: PigT GBGSCEPVsPﬁeII in
100 ~CA 5sabledako- hahe taBlﬂts~Or2693g$@ 22b260bE fOPCIﬂUSQQEZQQiQOQabE

overm ont oy 83eacksllal HiaTBeshN. APttt ien®, REBs5 e FREPEROE ven:.
stock sol dbeess of the test conpounds (10 mM conpound/ DMSO were added in
100, pul’ FCS 5 %ﬂ&&ﬁgeaaglgsﬁlggbgeratgbgglWEQEﬁeeaﬁabéoasah bagul25 ~M and

the cells ware I'ncubate s at 37C
huni di ty. inglpde| BAFRgLikc GBRERDAS mﬁéeCeﬁ|aF3ﬁt§P@téﬁnWﬁé§ @&t 8PfAitned Wit h

the ulforgeéaaan@a sﬁSBB)maaﬁaﬁf(§gﬁaﬁﬂnpaﬁﬁ &Opahstlﬁaaer Jsubat kg Cancer
Inst. 82:1107-11 t he concentratl

g@? nh| t lon,.re %n of
test conpBuhtShRic |ﬁﬁF rt8d- Sfp ghr BgoFﬁngzFFoﬁaPI€§E$aﬁés
deterninedctlvbyingraéléhtstungadmmktesefwntupfialea stighdasd laptbseancer

agerg ., afﬁlﬂéePé°¥h9ﬁdaéoét£9§gé%'SQHd 5§C§HLrEQEnNBRQuEﬁ'E§ té%% ganeer

cel | ines tested were obtain romt e ANeri can | ture ['ection
( ATCC, RdwwgPﬁFéummeﬁea#ﬁEeAﬁﬂﬁ>aSBEéQPBh1Munﬁ§ﬁ§l%éﬁéras f 8P 8REE Hela

(CCL-2); sadkhléERIEAG580T i WDAMPAIAdE HIBY 268, diEEoIvEa 6HTBugdknasad9
(00 19, IR, SR LES000°) 00 1, Ttk S U0
(HTH 15) li@kid\p@lyefiBy¥gne 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, trichlorofluorcmethane,
dichlorotetrafluoroethane, 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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MVRU cells (Stender et al., 1993, J. Dermatol ocry 25 20:611-6Z7) were a

gift of one of the authors. 8.2 RESULTS The results of the cell thﬂ[e
assays are presented in TABLES 2 and 3, below -55 2 0 JUL 2002 2002
99/263 1 - PCTNS98/2a819 TABLE 2 5 10 15 20 25 38 SRS ASSAY RESULTS (bo

FCS, 5 Day | on) Test Conpound zCso (~tM Cancer TypeCe31
LinevP—lGSIf@gﬁgﬁggﬁkbLa<l 25>105. 1caski 1. ss. s7Br east MDA- MB- 23773823419 onve

F7..255. 54, ALungA549<x. 258. 98. 8HTH174<1. 25>105. 9Hepat ocel HEPGQ<1. 256. 45. 8Pr
ost at DU 145<]. 25>10>10Mel anoma- SR- MEL- 28<3. . 25>105. 5SMYRU<1. 25>106. 2Col onHT
29<1. 258. SENSLEROYST IBEHGE Bren SCABHNEE 100151 FOT0 ERSBEEBRIDN2E 198 100var y SK- O

V- 3>10Nor pitle sehtddBCLh M@o@h@@arx% 4%, 103ﬁ3ainﬂaﬁQ§EU§QL93916&1@352108 6

;?RO Iﬁ &g;F%u§°£§Eh§ﬁ$ﬁ§§&Eéﬁ %P 3 A%%gg%%%éklonSTe%ge cgggggltlons

may take such forms as suspensions, solutions or emulsions in
5 oily or agueous vehicles, and may contain formulatory agents
such as suspending, stabilizing and/or dispersing agents.

Pharmaceutical formulations for parenteral administration
include aqueous solutions of the active compounds in
water~soluble form. Additionally, suspensions of the active

10 compounds may bhe 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 sultable 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 o0il) or ion exchange resins,

35 or as sparingly soluble derivatives, for example, as a
sparingly soluble salt. '

-3 5 -



MCF7 HEP&R ~ Ul18MGV~-16 . 2% 3 days2. 320<2. 5<2. 535% 2 days>10>105. 8~! 2% 3
days8. 5<2. 58. 2<2. 585% 3 days>10>103. 3>10?.8>10 ,>f O No, b n ady '~Rﬁ ON
4Cr oNA 20 JUL 2002 WD 991 26611 - ~ PCTI US98124819 9. ZfA Ll
r'ornul ati ans The foll owi ng exanpl es provide exenplary, not limting,
formul ations for adm nistering the conpounds of the invention to manmali an,
especi al |y hwuegpépati ents. Any of the 5 conpounds descri bed heCEUA9S/23B19
pharmaceutical salts or hydrates thereof, nay be fornulated as provided in
the foll ow ng exanples. 9.1 Tablet Formul ation 10 Tabl ets each containi ng‘l
15

60 ng of acti ve gy ewd cartel il e difp st f it vl s Aataw e digpriaad 60 ng

Starch 45 M crocrystalline 45 Cel | ul ose Sodi o] methyl 4.5 ng

starch 20 %JCM'&%]TFQ %@rﬁél?ﬁl%‘% r%stfoncearflrﬁfs( Q?O‘%rgc(r;i%vlvaet%gs) Rbits

St earat e 0.dx neudbQany 28 S her aotd el amigy eidiceintde st dreanctcdlinitose tav e
assed thraough, . .Sl %Fﬁt 1 Xe The ,

: c ?@v%ﬁ%%ﬁ?ﬁ%ﬁ?caﬂ?% ét%]é(’t ﬂ,&ﬁ%ﬁlg 5 powder s

sol ution of I'sTm'xe e res
whi ch sar e tsmr@gmssedcahiwiege dpivad vash de Bt edand BRLGIerRI |xchras

dried at 5 -@gﬂﬂgm%,éﬁ&ugh a No. 18 nesh U.S. sieve. The sodium
carboxynet%§ starch, magriesium stearate and talc, previously passed

through~a No. 60 nesh U.S. sieve, are then added to the granules, which,'
35 after mxing sux coAMEESHAs dysaydpbl et machine to y~ el d tablets each
T Lo o Al MRS LD piPel 5 LUty v
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
i5 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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2 0 JUL 2002 WD 991 26611 PCTI US98124819 9.2 Cel atin Cagsules Hard gelatin
capsul es are prepared using the followi ng ingredients: 5 Active Conpound

250 ng/ capsul e Starch dried 200 ng/ capsul e Magnesi um St ear at e £3 HULC ul e
J.0 ~ The above ingredients are mxed and filled into hard gel f®i Z@ﬁles
in 460 nyg quantltles 9. 3 Aerosol Solution An aerosol solution_is repared
cont ai.ni ng t KO 192 PUI | owi ng conponents: Active Conpound O. 25%‘(937 98268 dnol

29.75% (ww) Propellant 22 77.00% (w w) Chl or odi f| uor onet hane) The
acti ve, conpBaNging ﬁFxé&aﬁFtﬁbéPﬁa% H%lpaElﬂ?x? readiRTie® EHet on of

éhe pr%peLhﬂay022atCthed t®out. ﬁzs ?agEbandonraﬁséelleﬂr@bfaefati¢mgun 4
evice. The r anount 1Is en ea to es siee {al an
diluted wi R EuﬁgﬁﬁﬁnaéﬁaXF'tHEPSPéﬁgﬁVaﬁ? ﬁ%géa|§% é%?tga F ﬂ
fitted to desiredt appdical@oen?. 4TSugedsplesnescSuppobiabienrs edcactive

SOt 2Lt 09 ERRITRaRt) aEhke Aol e Bre iBdesAs Apl lause/gbLie Loppound

225 35 8§ aci ceri e actrve rngredrént is
passed thr G58h arNeveao9ﬁﬁsnr négbes, l@héb@taﬁﬁ glispeAdeariast kbasaelr at ed

fatty acidg; 5?0r gteJHEogggérQ@h%%/aﬂfb&li cult5537£§§§§§A§%% gl ycerides

previ ousl y “me usi ng. the m ni num heat .nege sar g mxture is
t hen. pour e®TEALET&s Up B§|P8FﬁeﬁEPaeopfnéﬁPﬁ§ téoé BApERet FaEAgsafheRRELt o

cool. 5 9. 5nay%beaaumngrSu&EematQa& a@chh@rpataentngaﬁObagmahlueéeeaﬁent

P anfoxy nBERFEEo T EERESPR 2 eoRer ety EhE BaRHNS R iY . SpREa iR  on,

q.v. 15 Col achieved;i hddthet dostge mhnThe.aduuspedngpﬁdréﬁtOrsdpusweuds
through a Bo. agﬁlggéhtgg He§ir§ﬁe§%ﬁ%@ ggéegﬁWﬁhﬂlbgelggdlun1carboxynethy|-

cel l ul ose and s%rup orma sno benzoi ¢ ag¢id_solution
flavor and sone BerépeatécalﬂMteéfﬁpﬁﬁvgoﬁ@oaﬂtﬁhécﬁaPéﬁ &Rd PEaasg, cant h

stirring. gukbi geenbtwehehelis ri-bananddad hodeleduceorhexaagliered wokdne.

15 for humans can be formulated to achieve a circulating
concentration that has been found to be effective in animals.
A particularly useful animal model for sickle cell disease is
the SAD mouse model (Trudel et al., 1991, EMBO J. 11:3157-
3165). Useful animal models for diseases characterized by

20 abnormal cell proliferation are well-known in the art. 1In
particular, the following references provide suitable animal
models for cancer .xenografts (Corbett et al., 1996, J. EXp.
Ther. Ongol. 1:95-108; Dykes et al., 1992, Contrib. Oncol.
Basel., Karger 42:1~-22), restenosis (Carter et al., 19%4, J.

25 Am. Coll. Cardiol. 24(5):1398-~1405), atherosclerosis (Zhu et
al., 1994, Cardiology 85(6):370-377) and neovascularization
(Epstein et al., 1987, Cornea 6(4):250-257). The dosage in
humans can be adjusted by monitoring Gardos channel inhibition
and/or inhibition of cell proliferation and adjusting the

30 dosage upwards or downwards, as described above.

A therapeutically effective dose can also be determined
from human data for compounds which are known to exhibit
similar pharmacological activities, such as Clotrimazole and
other antimycotic agents (see, e.g., Brugnara et al., 1995,

35 JPET 273:266-272; Benzaguen et al., 1995, Nature Medicine
1:534-540; Brugnara et al., 1996, J. Clin. Invest. 97(5):1227~
1234). The applied dose can be adjusted based on the relative




25 30 The foregoing witten specification is considered to be® sufficient
to enable one skilled in the art to practice the invention. Various

nodi fications of the above-descri bed nodes for carrying out the,i egi' n
whi ch are obvious to those skilled in the pharnmaceuti cal arts?bg M d@g
ftelds are intended to be wi.thin the scope of the follow ng clains. All

cited referengem/sa her-eby incorporated in their entireties chn@gﬁmﬁagé
herein. --60 2 0 JUL 2002 What is clained is 1. A compound having the

StrUCturalbﬁ%&@ﬁh%atﬁ@%k@”ahdf‘Ht@ﬁ&bnd&|khERéHmlhlsheréﬁR&othuR& BsWR2 R~
or a pharmaceutic Igy cC %6$able salt or hydrate thereof, wherein: the 'bohd
- - - desi GREPELE iﬁ"gll %ond: mis 0, 1, 2, 3 or 4 each nis

i ndependent | y OAdjgnsz;J.rﬁf; theoiddye X GaHyeve msa:almaénte,ff(l(a]aogiG)lnahlnyda,ns

S or Sereasth the BaoRdy Mgerndd AR and otrds, refodsCgs iR
=N-OR5 a 3@ Liedmews mettéwa)@pﬁ aa mlbm:d:l'sm)snhq mamba-latrm(gfe(the

het er ocycl -H R3 is absent or -H, R4 is -H -OR,
-SSR, -NR %@rﬁéﬁrl Eﬁu?%?) a{ﬁoalqﬁlé 3-8 nenbered heter ocm&cl oal kyI

-C(OR, C(S)Rofﬂ@(%)smlnmmse el adyigyigEratigng RS or

'C(S)NR 215@%tem1c circulating concentration of administered compound
will not be of particular importance. In such instances, the

10 compound is administered so as to achieve a concentration at
the local area effective to achieve the intended result.

For use in the prophylaxis and/or treatment of sickle
cell disease, including both chronic sickle cell episodes and
acute sickle cell crisis, a circulating concentration of

15 administered compound of about 0.001 pM to 20 pM is considered
to be effective, with about 0.1 pM to 5 uM being preferred.

Patient doses for oral administration of the compounds
described herein, which is the preferred mode of
administration for prophylaxis and for treatment of chronic

20 sickle cell episodes, typically range from about 80 mg/day to

" 16,000 mg/day, more typically from about 800 mg/day to 8000
mg/day, and most t&pically from about 800 mg/day to 4000
ng/day. Stated in terms of patient body weight, typical
dosages range from about 1 to 200 .mg/kg/day, more typically

25 from about 10 to 100 mg/kg/day, and most typically from about
10 to 50 mg/kg/day. Stated in terms of patient body surface
areas, typical dosages range from about 40 to 8000 ng/m?/day,
more typically from about 400 to 4000 mg/m?’/day, and most
typically from about 400 to 2000 mg/m?/day.

30 For use in the treatment of disorders characterized by
abnormal cell proliferation, including cancer,
arterloscler051s and angiogenic conditions such as resten051s,
a c1rculat1ng concentration of administered compound of about
0.001 uM to 20 uM is considered to be effective, with about

35 0.1 uM to 5 uM being preferred.

Patient doses for oral administration of the compounds
described herein for the treatment or prevention of cell
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2 0 JUL 200 each R5, R6 and R~ is independently selected fromthe group
consisting of halogen, -R, -OR, -SR, -NR2) -ONR z, -SNR 2, -NO2, -CN,
_C(C))Rl’ _C(S)Rl’ -C(C))O?ll -C(C))SRly-C(S)O?! -CS(S)R' C(

O)NR'z
QAR 2, ~GONR (OR), “C(SNR (GR); -C(S)NR (SR )., - C(S) ) (4t )2002
“CH(CN) Z, -CHCQOR ]2, -CHCQSR]2, -CHCOOXR ]z, CH[C(S)OR’]2
- CH C(O) SR |y edsr:CHLC(S) SR [2; with the fol | owi ng exceptlor],%,r
i s single bond, I's C R is -OH RZR3 and R4 are H, Y is absent, t%en
| east pne of R5, R6 and R~ are other than H, or when - - - is smgle bond

Xis G p@oﬁ&ﬂti@é%xé&%ﬁ?%ﬁ&aﬁy \éairﬁgH@tﬁ%ﬁ eY=CEL T ﬁé/é&? . then
at | east one f}:? R%and R~ are other t - Ts sIngle
bond, X% & Y ¢ e R Rkl i I, akpyty Ba%’sé‘ﬁt/daRSthQOR@ are

H m= Qng/ﬁay) aerml rﬁ&tstﬂ;lddnexy R drs arm&utBrsc(qoazfge/)dayotoOhfbobpaf a) or OH
and R4 are H, Y is

I ond, X
gb?éﬁ% eg{]\hfa) sfatedel® o pﬁ%%?st% °§’Ir eci’t%‘r t¥BYCAL and (b) if
m 5 0 arﬁzbsag& I andwee nf RS eaimbu% Tareo oo et fkg MY ( peora) typic@ilfpara); or
when - a Y. ar
absent , Sa(a atﬁ%@ﬁ%ﬁé@ﬁ%{ﬁ% ﬁé‘@éafe%% ?ﬁan I% a&%’ b) if
m = 0, ricttp RSy 543y . tl‘@?ﬁ'ﬂr’@il@ r’kﬂm?a\?bf (Rﬁa‘-’rla%nt drodmr S(-Ipriaa:)e or -CN

(para); eadeNcypical |<§o§d eré}&ﬁéj £276m 5a1§m*8~4@f‘é1: R% doa g‘? S%h are
=0, Y is CH2, ar%v% and an RS and R6 are’ not
both - ORERrPLGH e#{com aboqg 459%9'1}% ”'o(bq{ﬁl m%(“? &Y RN MORY t aken

t aget heE;yq:*:ma;ny f1rem adlsart 4 0B i Nod?%g/sn’/%@)-wt m=20, n=1, ande RS
is H then R6 ara X|sC

is -OH R mﬁa%r%i’%%éf ‘?% %’E@?ﬁ&?ﬁti‘ﬁ‘ d"%a%% %H‘E“ﬁ% then R6
i s not -iBrtemvahegarke m@juatuad mdimhimally -tg gmw@eepﬂ@mha Xml@ R
and R laxand Qaaliiels@hed hddboulliPidr fEdt ive ¥dis GRS Galre 288, R, P,

R6 and R- are H, then the salt “can not ydrochl oric; ~ ~u~

zooz wh&tinical |3§’ds¥9ﬂg'43e°rbchﬁ}n9)(ﬁr§q¢e% W%W%ré Hacﬂrt&nd RZ are

ahgent, silele crises are the most dominant clinical manifestation, a
compound according to the invention can be administered in
relatively high concentrations multiple times per day.
Alternatively, if the patient exhibits only periodic sickle
cell crises on an infrequent or periodic or irregular basis,

20 it may be more desirable to administer a compound of the
invention at minimal effective concentrations and to use a
less frequent regimen of administration. This will provide a
therapeutic regimen that is commensurate with the severity of
the sickle cell disease state. ‘

25 For use in the treatment of tumorigenic cancers, the
compounds can be administered before, during or after surgical
removal of the tumor. For example, the compounds can be
administered to the tumor via injection into the tumor mass
prior to surgery in a single or several doses. The tumor, or

30 as much as possible of the tumor, may then be removed
surgically. Further dosages of the drug at the tumor site can
be applied post removal. Alternatively, surgical removal of
as much as possible of the tumor can precede administration of
the compounds at the tumor site.

35 Combined with the teachings provided herein, by choosing
among the various active compounds and weighing factors such
as potency, relative bicavailability, patient body weight,
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a) at |least one of R5, R6 or R~ are other than H, and b) if n =0 and mis
2, then the R~ substituents are not both Br at the 5 and 7 positions of the

i ndol e noiety; or when - - - is single bond, Xis N R, R3 and R4 are H, Y
and Rz are absent, m=0, n =1, then RS and R6 are not both NI\Q@ erggﬂzor
Me (para); or when - - - is double bond, Xis N, R-, R2, R3 and

absent, R4 '@(‘# Qﬁn a) at least one of R5, R6 or R~ are ot helg,lt and
prise é;fﬂﬁﬂpﬂe9

b) if n = then the R~ substltuents are not both

and 7 position fthe' ndol e npi et obIe nd, X N,
R-, RZp ;gséﬁﬁg?%gr8Ia8§¥ﬁfseﬂﬁl?§ éffﬁF Oanﬁ pr??eﬁﬁ%% z R6 arelﬁdt

both Me (pa&a).m\sdteataon, ansefifebltéveondppkyischic RT mermera:uﬂcY are
absent ] h I e 5, ot her than
E% lréllgl%penagﬁgﬁ <hN&An %edﬁﬁghnga wREcERa0 &0 R0t Readlé

H; each R | y selec romthe group consistrng of -H,
(Cl-Cs) al kpbstaatied) takkedply, apd-yves) ial Ryphjrely GEfTychiveyto tuesti t ut ed
(CS-Czo) a&)&hyﬁ%ﬁ%@ s ebuk é@ﬁko%ﬁ'&%htéat 59 éﬁ@ ﬁaﬂleutafybataaﬁt

heterocycloa substituents are each ind e endent sel ect fromt

group consP#t FRYLER. - BRNY- KRptorgraye imRror ?{*fO}NFg% er’@:%%}NR' 2 -C(OOR,
-C(S) R, +£EGhBRuticC8YySiRenaBditaibhal gaet aybartheum:yl 1ﬁaﬂcatkahybr

substltuents are each |ndep ngent selected fromthe group_co sting of
hal ogen, -BREEFRNE.. CF8yRF® lf’g ONSCEYFeRAS c@(‘@)"’érﬁ @f %ﬁ}:

-C(ONR z, adﬁﬁﬁ)ﬁﬁfatand bflhagharthpbageacbthomparﬂdewehHemeBy selverked

frombhe g5 e cansks! L oL b cka G)13hkKkaokCl- 00) alkenyl and (CI-cE)

al k € compoun éiern said conpound is selected from
t he group consisting of Conpounds 4, 5, 6, 7, 8, 9,10, 11, 12, 13, 14,
15,16, 17,18, 18 gndpdRic68y 2 0 JUL 2002 N-CH

The ratio between toxicity and therapeutic effect
for a particular compound is its therapeutic index and can be
15 expressed as the ratio between LD;, (the amount of compound
lethal in 50% of the population) and ED;, (the amount of
compound effective in 50% of the population). Compounds which
exhibit high therapeutic indices are preferred. Therapeutic
index data obtained from cell culture assays and/or animal
20 studies can be used in formulating a range of dosages for use
in humans. The dosage of such compounds preferably lies
within a range of plasma concentrations that include the ED;,
with little or no toxicity. The dosage may vary within thi’s
range depending upon the dosage form employed and the route of
25 administration utilized. The exact formulation, route of
administration and dosage can be chosen by the individual
physician in view of the patient’s condition. (See e.g. Fingl
et al., 1975, In: The Pharmacological Basis of Therapeutics,
Ch. 1 pl).
30
The invention having been described, the following
examples are intended to illustrate, not limit, the'invention.

6. EXAMPLE: Compound Syntheses
35 This Example demonstrates general methods for

synthesizing the compounds of the invention, as well as
preferred methods of synthesizing certain exemplary compounds
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of the invention. In all of the reaction schemes described
herein, suitable gtarting materials are either commercially
available or readily obtainable using standard techniques of
organic synthesis. Where necessary, suitable groups and
schemes for protecting the various funtionalities are well-
known in the art, and can be found, for example, in Kocienski,
Protecting Groups; Georg Thieme|Verlag, New York, 1994 and
Greene & Wuts, Protective Groups in Organic Chemistry, John

wiley & Sons, New York, 1991.
In FIGS. 1 and 2, the various substituents are defined as

for structure (I), supra.

6.1 Synthesis of Substituted 3,3-Diphenvl Indanones

Referring to FIG. 1, substituted 3,3-diphenyl
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 egqual volume of ethyl acetate and the organics dried
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
Indane Compounds

Referring to FIG. 1, substituted l-hydroxy-3,3-
diphenyl indane compounds are synthesized as follows: a
solution of substituted 3,3~diphenylindancne 102 (0.25 M in
tetrahydrofuran) is added dropwise to 0.25 volume of a 1.0 M
éolution 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 egual volume of 1 M HCl added
slowly. The mixture is then extracted three times with an
equal volume of ethyl acetate. The combined organic extracts
are washed with a saturated agueous solution of sodium
bicarbonate and dried over sodium sulfate. Evaporation gives
the desired substituted 1~hydroxy—3,3—diphenyl indane compound
104 in about 45-3%0 % yield.

—-41=



2 0 JUL 200Z pharmaceutically acceptabl e excipient, carrier or diluent,

sai d conpound having the structural fornmula (1): R5)n (1) (R~ Qi aJ %P
pharmaceutically acceptable salt or hydrates thereof, wherein: Re BB ---
designates a single or double bond; mis 0, 1, 2, 3 or 4; each nis

i ndependently 0, 1, 2, 3, 4 or 5; Xis Cor N, Y is absent, (Cl-C6) alkyl,

C-06) alk (CL-C6) alkynyl; R th,-,SR,%%
ES—C(C)gRa ?&éﬁg@%] -S—C()S)g gpyvvhen t:aieﬁ tsgget her with RZ |sT /Qiﬁg
=N-CR, a 3-8 rregrbgreggh%egqu%&()%h@étt&gﬁtads bﬁtb&%sd {rﬁgbeﬁd

a

het er ocycl oal kyl 8aak gen sent or -
-SR, -NR 2, - cycloal Kyl, 3-8 nennerea neIEIULycroalkyl

_C(OR, C(S)R' c{?e)feprlngc@S) .« 1 OpBREItuEEE) SRI-oXDIEy AR 2 or
C(S)N\R 2; @@phﬁhyfalﬁdané Qoﬁ@buﬁ@@za&%ﬁEyR@heB@zéﬂda3~fb§lbﬁgependent|y

selected fro s£ltu€e8u8,%93 Eghgglndanone 102 (1 equivalent) is

combined with 5 eqguivalents of hydroxylamine hydrochloride and
10 equivalents of sodium acetate and dissolved in methanol.
The solution is stirred at room temperature for 16 h and then
an equal volume of water is added. The mixture is extracted

10 three times with an equal volume of ethyl acetate and the
combined organic extracts are dried over sodium sulfate.
Evaporation gives the desired substituted 1-N-oxime-3,3-
diphenyl indane compound 106 (as a mixture of cis and trans
isomers) in about 90-98 % yield.

15

6.4 Synthesis of Substituted 2-Alkyl-3,3~Diphenyl
Indanones

Referring to FIG. 1, substituted 2-alkyl-3,3-
diphenyl indanone compounds .are synthesized as follows:

20 substituted 3,3-diphenyl indanone 102 (1 equivalent) 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 eguivalents) 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% yield.

~

30

6.5 Synthesis of Substituted 1-Alkoxy=-3,3-Diphenyl
Indanes

Referring to FIG. 1, substituted l~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
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-hal ogen, -R, -OR, -SR, -NRz, -ONRz, -SNR z, -NOz, -CN, -C(OR,

-C(S R, -C(OCR, -C(OSR, -C(SYOR, -CS(SYR, -CCONR z &S&R‘gﬁu
-C(O R'(CR'), -C(S)NR (CR'); -C(ONR (SR ), C(S)NR' (SR) 2 ;
SCHAOR ]z, -CHOSR]z, -CHQOXR]z, -CHAS R ]z, CH[C(O)SR]Z and
-CH C(S)SR ] z; h R d dent | | ected f th

of -H(c1- VBB '(?;'?;e)epi{‘kiﬂyly (G1700) al kynyl (G- EEBTIRPaS "0

‘'substituted (CS-Czo) - Cz6) alkar% and substltuted (C6- CZb)
alkaryl ﬁﬁéeﬁe?E@o§§éF6§@k9F %%%@t??%%%? ture E¥CH§ R gEkieht | YARel ect ed
from the eelaam cenghat bpgwater Dk adiEd aMR Zhe -flktur&(3tR G ed q&lNR z,

SR hal thI th d
aIC(karyI sﬁﬁgfgﬁt Uéﬁpstgﬁgé g%ﬁ V?%‘é%%nﬂgﬁ? yile‘—f‘g%{’) de‘f?/ ofhs hcg I@?%/ﬂﬁ d"
consi sti ngrgénhal egénactE( &R dri&fi IRr sGOUORULILGS) OR théXébEﬁént

s USLSR L o fb QLR 2 valho) N%ﬁea@gsi%égl_#ﬁg%ﬁb%sge@aﬁ Da Beoks-4 pglenendentl y

sel et ed Fronlt group consistin al kenyl
and (G - Cﬁ)PabnyhyPndﬂneAPBmEPHn@eklﬂcaﬁ toApetedi By ¥aERRsi ng an
effectlve ARYRE a8fi o, cOnpound and a pharmaceutical |y acceptabl e excipient,
Gar ner I l'uent, said conmpound having the structural fornmula (1): ~Rs)n
~Rz R~ or a pharnaceutlcally acceptabl e salt or hydrates t hereof, wherein:
67 2 0 JUL 20@2 ghathesdls-of g6B& ﬂﬂﬁﬁédaB aAnishen m@mbLen@@mds

K9P, (o C3) al keRSFERFLng todrar o ny pObRF b el e MEBR g s HE L o
-N(R) 2 or inHenet akmpoundget hee syrhh&Zized=6 E0LDRYsa 3sBbabhbeted oxirane
°l 3Ri [nghgm dj(ya% ?EG%QXF\&B'%?&E%HSW @zeaa eaulﬁmg@ n%ﬁogggee% or
dloxoycycﬁéhﬁk§tut6d , 1-diphenyl~2-ketone in phosphorlc 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 yith twice the volume of water while
stirring. After cooling 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-Diphenvli-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 equivalent) 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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each R5, R6 and R- is independently selected fromthe group consisting of
-R, -F, - or -Br; each Ris independently selected fromthe p
consisting of -H (C--C3) alkyl, (C-C3) al kenyl, (C--C3) al k)Zn@ \ﬂ-ﬂ(&ﬂ%] 0)
aryl, substituted (C5-d o) aryl, (C6-03) alkaryl, substltuted (C6-GCi 3)

al karyl; the oxirane substituent is -CN, -NO2, -NR Z, -OR and

tri hal omet hywyp sbhagsiar yl -.and al karyl substituents are each ind

selected fromthe group consisting of -F, -d, -Br, -CN, NKQ%E%Rggﬂ&MMQ

-C(OR, EQ&E%GBédaﬂdthrbhﬁ&@”&b@!hteR E%apHraﬁQ%ncéi @$5YEom£$E a n14
i

al kenyl or phar maceut i cal g?05|t|on 0

wherei n s&F oﬁﬁ%ﬁﬁ&el§&§EFSEFe81VF§nFPﬁecﬁpgﬁpsEBﬁ eFRg Br Conpounds 1
2 3, 4, Subtitnted-9,3:6iphényl2intdlitd, cbhpotfid 178, 1¥hidf8 agd 20. 68
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MR TR T T R
+109008 (HexBE1O% L the el@ent. The first fraction from the column was
15 recovered starting material (1.05 g). The second fraction

contained undesired side reaction product. The third fraction

contained the desired product. After evaporation of the

solvent, 0.179 g (16% yield) 6é6-Chloro-2-~cyanomethyl-3,3-di(4/-

chlorophenyl) indanone (Compound 10) as a pale yellow solid was
20 obtained. '

6.17 Synthesis of 6-Chloro-3,3-di(4/-chlorophenyl)-2~N-
oxime=3,3~diphenylindane (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 sodiunm
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 follows: 2-Cyanomethyl-3,3-diphenylindanone
(Compound 2) (0:311 g, 0.001 mol) was dissolved in 5 nL 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 § (51%
yvield) of 2-Cyanomethyl-3,3-diphenylindancl (Compound 13) as a
white solid having a melting point of 79 ~ 85°C.

35
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+10%}&' () be%hyﬂl:G.W&C()l-Bjs' g, 0.0004 mol) was added and the mixture
was stirred at room temperature for 3 hours. The mixture was
gquenched with 2N hydrochloric acid to pH 1. The mixture was
10 extracted with ethyl acetate and the combined extracts dried
over magnesium sulfate. Evaporation of the solvent gave an
off-white solid which was crystallized from a mixture of ethyl
acetate/hexane. 2~Acetamide-3,3-diphenylindanol (Compound 14)
was collected by filtration as a white solid (0.026 g, 25%

15 yvield) having a melting point of 218 - 220°C.

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. Potassiunm deride'(l.BS 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 gquenched 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 column. 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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15 ethyl acetate in hexane as the eluent. The second fraction

collected was the desired product.
gave 0.300 g (81%.yield) of 3,3—Dipheny1-1—indanyl 2-
naphthylmethyl ether (Compound 16) as an off-white, sticky

Evaporation of the solvent

solid.

20
6.23 Synthesis of 3,3—Diphenyl-l-indanyl o~ (4=
methyltoluate) ether (Com ound 17

3,3-Diphenyl-1-indanyl a- (4-methyltoluate) ether
(compound 17) was synthesized as follows: 1-Hydroxy-3,3-
25 diphenylindane (Compound 3) (0.505°9, 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 1.3 h

pefore 0.667 g (2.9 mmol) of methyl 4—(bromomethyl)banzoqte
was added. The reaction mixture was stirred for 18h. 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 vield a yellow oil. The oil was
purified by vacuum distillation to give 0.370 g (47% yield) of

35 3,3—Diphenyl—l-indanyl a-(4—methy1touate) ether (Compound 17)
as a yellow solid having a melting point of 50-52°C.
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as a solid having a melting point of 27 - 29°C.

6.25 Synthesis of 3-(3’,3’-diphenyl-2/-indanyl-i’-
one)lpropanol (Compound 19)

20 3-{3’,3’=~diphenyl~2’/-indanyl-~1/-one)propanol
(Compound 19) was synthesized as follows: 3,3-
Diphenylindanone (Compound 2) (2 g, 0.007 mol) was dissolved
in 10 mL of tetrahydrofuran, cooled in an ice bath, and 0.97 g
(0.0085 mol) of potassium hydride was added. The reaction

25 nixture was stirred at room temperature for 0.5 h before 0. 72
ml; (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 extracts 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
gsecond fraction contained the product. After evaporation of
the solvent, 0.84 g (35% yield) of 3-(37,3’-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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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’-(1l,3-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 Other 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. EXAMPLE: 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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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 1s 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
compariscon. Most of the compodnds 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 Compounds
25 (¥ Inhibition measured at 10 uM)
Mitogenic Assay Gardes Channel Assay
30 compound f,f,;‘; Inhi(h*i)tion (:.':!ﬁ; Inhi(h%i)tion
Clotrimazole 0.626 v 93.0 0.046 96.3
(1) 0.700 97.0 0.419 98,0
(2) 1.300 99.0 1.006 100.0
(3) 1.100 90.0 0.819 100.0
. 35 {4) 2.600 99.0 1.350 100.0
(5) - 29.0 - 67.3
(6) 3.400 90.0 - 35.0
(7) 3.400 98.0 1.152 88.0

-53=



XV4~ @!'h & )109BB& ()- @' $W & )10988& ()-@'3° & )10% & ()-@ | &
)100/FrrF&'() @ !'C,&10%"& ()-!, &L09B3& ()-i %
@' d 6810%">" & ()- @ B&LOW+& ()- @A & ) 10%b&’ () - @ F & )10%8
8&' () @ c & )10%=& ()- @' h & )109BB& ()- @dijkly>~\:91dl")10% 9 Q&Y - -2002
1)10% | & ()- ! VYOd0%& ()-s$10% & ()- 10" 10"
10" @T10% & 9-\: 9! dS#10% v& ()-s:!110% & ()-! ) 10% | &
WM?&&}% & ()- 'IM)10% ()- S=nzx9~\:91d’ %&10&%5”’248”

1'G ) 10%& ()
Wy &1O0%&' [) -1
d
WEL0%: [)-1[*) 10% (){!5) 16*3@?(%9’13‘&}15057&'()-[ o PRSI () - &
100 10 lO <S ) A TOYR (O)F VA
%y &LO%E: () - Vigl) ol 0% Ff|F %utwé% 1094Fe () -gFehgpition
(10%a& {)-3! I%ii\momg-n |_@y n%\&"}\-q 11Q0 _awissd® o l@ -
(10%& ( -3!d:(g(10° (e 3o @|(10%g7,.0& () 13! &.1@s( 10p0aDag. 6) - 3!l @
(109%XX&' =3+ & =3a{ =9t 109 U& () —#10% U IO & ()- 10(
10( 10(9Y=S10%&) ()-'V] @ (1096161 & ()-35.10"" 0.50 100.
#IO{\=9[T " *1Q%&' (){!] .Af 0%JU&! ' *10
&}E)ﬁ!H‘ R Lo ! 'iiue‘fﬁ’g{}L. (')*9190, 2 - 49:3
##6$| Yg&} 8(WU3119! s : 1 109&'.@po! x° 'JIW@E%)O' "1109%R=¢€)-! "1 ' 10%R~&' ()-}:' 10
W& ()-!" *TOVE () -8(=(>(2(@M (ﬁ(“@ —913 l@i %ﬁ@&f - 0% & () - YF%
109 &'()_Q_DLéfﬁé@a&'(p- 10. 110 o - )6¥1 ) %%_é‘ (
(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 - 0
15
8. EXAMPLE: Activity In Cancer Cell Lines
This Example demonstrates the antiprolifefative effect of
several exemplary compounds of formula (I) against a variety,
of cancer cell lines. The assays are generally applicable for
20 demonstrating the antiproliferative activity of other

compounds of formula (I).

8.1 Growth of Cells ‘
The antiproliferative assays described herein were

25 performed using standard aseptic procedures and universal

precautions for the use of tissues. Cells were propagated

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

serum (Biowhittaker) at 37°C, 5% CO, and 95% humidity. The

cells were passaged using Trypsin (Gibco). Prior to addition
30 of test compound, the cells were harvested, the cell number

counted and seeded at 10,000 cells/well in 100 gl 5% fetal
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U @SL0% Ug' ()-M)*x***a+zY7~_=9! 1 { ) 109%QQ8 ()-- ) 10%& ()--  9%0% & ()-!d
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yY(10% : &'\’\(999/2661}\/( 10%+&' () N yY( 109%&' ()-' ! yY(1096(5(& (ac-T/us%(zm%x&

() ' '(V‘ioc/ffg‘ gar RPMI medium in 96-—we late
9l &(109 'a%-ls & & )l Lz&lO%&'gg EreTas8%) - m
| 5Lz&1OvRL BT Wlﬂ l?tL3 §F¢o5 aPR. PEIEP @?BFB&f()
QQﬁQZBéfg?I 1?1éa&k&$<fﬂﬁgﬁ?y)ofGtﬁélﬁﬁﬁaﬁﬁeﬁﬂﬁﬂktock solutions of the

| <ZX6~\: &

oo () bemt s ) (0 e aa (10l e 1909k AL 0 # S o1 1
L 185L0%:m4;nm § hedBIOU0E (Jink b colGAOBBBE ¢ -0B/10-0.125 4t and

e b é%%%‘%) IR 5E G be? SFATE Y Ao G (57 RkoHon
10B= @ O0YEx5%) AABWUB \ ;91 Q (10%"& ()-'[° (10%hUhU& ()-'d (10%9& () -

I>(10% V V& ()-! 1 M
¢ 100/#W&< % g%naym% g%wf@&{@wﬁ% ﬁﬁl@%@f@ e
V$:'10%EUEEE? Wl%@ gﬁfﬁ,tbe ulfo ho amlne B (SRB) a say (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 (ICy;) 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:
HelLa (CCL-2); CaSki (CRL-1550); MDA-MB~231 (HTB-26); MCF~7
20 (HTB-22); AB49 (CCL-~185); HTB~174 (HTB-174); HEPG2 (HB-8065);

DU-145 (HTB~81); SK-MEL~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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MCF7 <l.25 5.5 4.4
ung A549 <1.25 8.9 8.8
15 HTB174 <1.25%5 >10 5.9
Hepatocel HEPG2 <1l.25 6.4 5.8
Prostate DU~145 <1l.25 >10 >10
Melanoma *SK-MEL-28 <1.25 >10 5.5
MMRU <1.25 >10 6.2
20 Colon HT29 <1.25 8.3 6.8
HCT-15 1.3 >10 6.6
Renal ACHN <1l.25 >10 >10
CNS Ul18MG 2.2 >10 >10
ovary SK~0V=-3 >10
25 Normal . HUVEC <J:.25 >10 6.4
human GM 1.4 >10 >10
373 >10 >10
mouse Le29 <1.25 >10 8.6
30
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Test Compound XIC,, {gM) in Various Ce11§§

HEPG2

MCF?7
2
2

>10

MMRU
<2.5
5.8
8.2
3.3

TABLE 3
>10
<2.
>10

HT29
20

ERB RESULTS

2.3
>10

A549
8
>10

2%/3 days
5%/2 days
2%/3 days

Conditions
%¥Cs/days
5%/3 days

Compound
vpP-16
3
4
8
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9.2 Gelavain Capsules
3 Hard gelatin capsules are prepared using the
following ingredients:
5 Active Compound 250 mg/capsule
Starch dried 200 mg/capsule
Magnesium Stearate 10 mg/capsule
10 The above ingredients are mixed and filled into hard

gelatin capsules in 460 mg quantities.

9.3 Aerosol Solution

An aerosol solution is prepared containing the

15 following components:
Active Compound 0.25% (w/w)
Ethanol 29.75% (w/w)
Propellant 22 77.00% (w/w)
20 (Chloreodifluoromethane)

The activé compound is mixed with ethanol and the
mixture added to a portion of thg.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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glycerides previously melted using the minimun heat necessary.
The mixture is then poured into a suppository mold of nominal

2 g capacity and allowed to cool.

5 9.5 Suspensions
Suspensions each containing 50 mg of medicament per

5 nL dose are made as follows:

Active Compound 50 mg

10 Sodium 50 mg
carboxymethylcellulose g
Syrup 1.25 nmlL
Benzoic acid solution 0.10 mL
Flavor qg.Vv.
15 Coloxr 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 henzoic 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 foregeing 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 claims.
All cited references are hereby incorporated in their
entireties by reference herein.
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What is claimed is ;

1. A compound having the structural formula:

M

or a pharmaceutically acceptable salt or hydrate thereof,
wherein:

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

mis 0, 1,2, 3 or 4;

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

XisCorN;

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

Rs is absent or -H;

Ry is -H, -OR’, -SR’, -NR’;, -CN, -NO,, (C;3-Cg) 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 R7 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’],,
-CH[C(S)R’]2, -CH[C(O)OR’]2, -CH[C(S)OR’],, ~-CH[C(O)SR’], and -CH[C(S)SR’1z;

with the following exceptions:

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

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

when - - - is single bond, X is C, Ry, Ry, R3 and R4 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, Rg or R7 are other than H; and (b) if m =0, n =1, and Rs is H, then
Rs 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 CHy, R3
and Ry are H, m = 0, and n = 1, then Rs and Ry are not both -OH (para); or

when - - - is single bond, X is C, R; and R; taken together are =O, 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; Ry and R4 are H, Y is absent, m =
0,n =1, and Rs is H, then Ry 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, R and R; are H, then the salt can not be hydrochlori.c; or

62



+109%+& ()- +109%& ()- +109%& ()- +10%& ()- 910%& ()- 9& 10%& ()-T8sRL b
+109%+& ()-:c( g % +10%& ()-1 +10%& ()- +10%& ()- +10%& ()-g6<+1
+109%+& ()- +109%& ()- +10%-& ()- +10%& ()- +10%& ()- +10%& (@0 (JUL 2002
+109%-& ()-"1L+1 +10%& ()- +10%-& ()- +10%& ()- +109%& ()- +10%& ()-
+109-& ()- +10%& ()-"#, 6: =BhH(+ +10%-& ()- +109%& ()- +10%-& ()-

+109%-&' () -

when - - - is single bond, X is N, R;, R; and R4 are H, Y and R; are absent, then
a) at least one of Rs, R¢ 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 R, are not both NMe, (para) or Me (para); or

when - - - is double bond, X is N, Ry, Ry, R3 and Y are absent, R4 is H, then a) at
least one of Rs, R¢ or R7 are other than H; and b) if n = 0, and m = 2, then the Ry
substituents are not both Br at the S and 7 positions of the indole moiety; or

when - - -is double bond, X is N, Ry, Ry, R3and Y are absent, R4isH, m=0,n=
1, then Rs and R are not both Me (para);

when - - - is double bond, X is N, Rj, Ry, Ry and Y are absent, R4 is NH; or
OCHj3 then at least one of Rs, R or R7 are other than H;

each R is independently selected from the group consisting of -H, (C;-Cs) alkyl,
(Ci-Cg) alkenyl, (C,-Cs) alkynyl, (Cs-Cyo) aryl, substituted (Cs-Cao) aryl, (Cs-Cas) 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’z, -C(S)NR’; and trihalomethyl;

each R’ is independently selected from the group consisting of -H, (C1-Cs) alkyl,
(C1-Ce) 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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+10%& ()- +10%& ()- +10%& ()- +10%& ()- +10%& ()-gF% L7 109%8=&& ()-
G108 =& ()-y >7"10%& ()-y & 10%& ()-M +10%+& ()-;¢c( g %} pcVs57 10
&YR10Y<& () -c010X>10X>10X>> ; 9$10%C>&' () - >&; 9$10%¢>& () - & 9%$10 ?(g& ;ﬂ_ 2§ﬂZ
9%109; & ()-) Xo' |[:cV57 10 &smA0%& ()- ~snPd0¥B<8& ()- snPd09 (J

9 ydm(10% a6(& ()- ~ydm(10%L:1& ()- ydm(10%q;1& ()- '~6c |[:cV57 10

Z LO$10%<& ()-, rLO$10% & ()-, | L$P&LIOW%& ()- LP&KIOYE& ()- &snPd0%i& () -
psn?d 0% 4F & ()- %& (5AevU47 1 | %40% 6& ()- ,%0%; y& ()- Y0Y%A A& () -
&8s10%s; s& () -10<10<10< &, <@O%<& ()-i~|[:vUaA7 1 | LnmAd0Y%e& ()-, & &10%;

s& ()- ""10% 5! & & 10°/cs$s& ()- S#10% & () - %40% \& () L- of[:vUaT 1
| & z10%s;s& () - ] & () - -#109%8(s& () - SOF" &109%s; s& () -

OF" 810% & ()- &Lnd BERVIV" VAN & ()-@ - Z10s; s10s;
s10s; s& &&<S1095:4E &-7$10%s; S& T&s 0%s; s&
o~f J*9sZ%.0% & 1@% 0% () -"YIEOSTAUDBUE () - 9529 Wi

(1% & ()-@ f (%™ & ()-@
XX@sZYd.0% AW@sg,Yg%ocm& () - 95294.0% z@ () -OW98sZ94.0% & (g (s 2%40% & ()-" Y%
129: 2@ T<95 294 0% Vo0 s 2940% & () - 952980% & () - 957%4.0% “AYURISZYA0% & () -
9579%40% & () - @ NOaf ghpX=9sZ%0%9sZ%d0% & () - ~ YYOsZ%d0% & ()-9s79%40% & ()- Y
URISZYA0% & () - 9sZ%A0% & () - hH{ Z9=9sZ% : 9&g#10%&& ()- & f 9&g#10% & () -

fS, 3100 & ()-1f %0% /& ()- Yo%) Q& ()- f[Y0% & () - Hhnopg~vU49

f@109%& ()-( f,310%& ()-( f¥S10%& ()-Y(10)10)10) f<@O0% & ()-

f&L010% & ()-09] [ vUAQ f ' 10984 ()-f T2109%& ()-f 0109BO#8&! ()-

001094/ () - fF

\

iS! 1098/&
f &100%& () - mMlLOYA0YA 0% @81090& ()
fS, 10084 ()-6W
109%& ()-  f109%%8

10%t& ()- S
OXT 1109%& () -
% 56 - ff): 1098 ()-f
' S10%¢& ()- ff%rfLO%i&' O~ 1 $f 100485
s i f,010%&

f, g10%& ()- t $1000& () - 310F104B9C| [ : A4107
fyl090& ()- fyglovee ()- f,1098& ()- fyslOW& (Fec: |[: ALLO#E f. L 1009& () -
fyol 1008& ()- fy 1098& ()- f@B&L0%W& () fyglo%& ()- f@ &10%g ()-
Z"J| [: AAL0#F @B &L0%& ()- fy* 1008& ()- fy)moww& ()- f@ &1%es ()-
fyvz10%& ()- fys$GLOYWA&' ()-dghijw obU410 f%10% & () - GLOYA0YA0%

f, @10%& ()- fyy2 109%& ()- fO#10%& ()- fy-Z 109& ()-w |[:bUWsl0 f f O
10% & ()- ff@10% & ()- f&) 10% & ()-° 3% 10% & ()- f 1"10% & ()- fS&L0%
& ()-nQ4410y) 10% & ()-"10% & ()- 310% & ()-910% & ()-4Lz10% & ()- 10%

& ()-'y10% & ()-}\;10y 10%4& ()-1 fY%

O. " ‘Q ::]

(19) o] OH OH

3. A pharmaceutical composition comprising an effective amount of a compound and a
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1090& () -' 1099& ()-s| 109& ()-1 &10%@& ()-s=?@BC\: 10 f 10%'&'()-
frmlo% & ()-1 fy,'10% & ()-z fy&l0% & ()- 2109409 0% y) @O%& ()-S|[:}\; 10
fS910% & ()- fS91098v&' ()- fS9109& ()- fS9109%& ()- f MLOW & ()- f

10% & ()-eM| [:1}\;10 f/&10% & ()- f, 10%& ()-y fS +10% & ()- £5)10% & ()-
f*10% & ()- i)ﬁﬁmfh@gﬁl&al( d@gﬁb&t ax\éﬁf;ﬁaatf SartiOP/ B4 dllient, k8id Aifoind hatilg 1tfle 10

| 10% & ()- 10% & ()- f@810% & ()-Jj|[:zY810 fF3109%8& ()- fS&lOW&()- f
109%9& ()- f mu;ma'( rmylafhpoag, () - flO%?/a& ()-j2Z|[:2zY810 ~fSm 10%8& ()- f&
10984 ()- f 1098& ()- f 1098& ()- fSl &10%& ()- ff109& ()-$W [:zY810
f3L1098& ()- f890109%8& ()- fL*109@& ()- f&LO%W& ()- fs$ 109& ()-

f " #1090& ()-/XzY810 :y!10%t& ()-- :y!10%t& ()-- f9d0%& ()-4- 109%0%0%3y)
10984 ()- f@B10%& ()-X)Q[:zY810 fy! 1098& ()- fy! 1098& ()- fy! 1090& ()-

cyl10% -t & ()- fy!109& ()- :y!'10%t & ( |[ 2Y810 fyllow&()
f, S8109%8&' () - H*#lo%%&() L y! MR f AT () 6y! 10% p& ()-
Nor mal " " Headi ng 13]c¢" "Heading 23] c"{" y Head| ng 43] c"

"Headi ng 53] c" "Heading 63]c" "Headin ~Heddi ng 83]c" "Heading 93]c"A
"Default Paragraph FéhtZb!))/7?FMS[ dl 9« %04\ kK?% 4<CKA4S[ bi qvyH5$F' pQ As
"$&(*,.02468: <>@DFHILNPRTV 5# %s @ ‘ d; DM >' Q g6Jw
Zhi c$1' , , /] #236: ~; @ _FI t KN PR2VRYAS 8g7s0mdf " @Yud (p~DO  d>SYu4
#8(M a+./1267i <?1@ EFG-KNP- VCX\ “beh t X |\}R} Fl gv4Avn_T 1| 2Qp =Sb| " BVe'
; @ HOWPc w =dj X #PUR' () *+,-./01234567
<=>7@A\BCDEFGHI JKLM\IODQ?STU\/V\XYZ[\]"_ abcdef ghl j kI mopqr st uvwxyz{|}~6Ti nes
New RomanAri al Couri er New' h Root EntryWr dDocunent

"HPUR' ()*+,-./0123456789:

o) -

<527 GBCOEF G ) K LNEORSTIMIZIN e G5 8RLE D RRgE St v oy2( 1)

<=>? @GABCDEFGHI JKL iy@BRIRST Wbai¥ideds \alsthgleadiaid@ble bonds] nmopqr st uvwxyz{| } ~
I"H#B9R ()*+,-./0123456789;;
< >7? @\BCDEFGHI JKLM\lé]ed??rT@J\S’V\fWZ[ \]~_"abcdef ghi j kl mopqr st uvwxyz{| }~

"HEUWR ()*+,-./01
<= >? @ABCDEFGHI JKL%W@%Z?%%B d\e(ntP(? l_zabcdoef ghi j kI mopgr st uvwxyz{ |}~

XisCorN;

Y is absent, (C;-Cs) alkyl, (Ci-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 Ry 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,, (C;-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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" #$UR' ()*+,-./0123456789: ;
<:>?@%BCDEFGHIJKLNNCPQRSTUVMXYZ[\]A_‘abcdefghijklnnopqrstuvmmyz{6}~
" #$9&' () *+, -./0123456789: ; 2 0°JUL 2002
<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~

" #$UR' ()*+,-./0123456789: ;

<=>? @ABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~

" #$UR' ()*+,-./0123456789: ;

<=>? @A\BCDEFGHI JKL MNERGRRBI bAMKYi findependembpiad ¢ hidj flonime pasipt donvisti{ df} ~

-halogen, -R’, -OR’, -SR’, -NR’;, -ONR’3, -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’],, -CH[C(O)OR’],, -CH[C(S)OR ], -CH[C(O)SR’], and -CH[C(S)SR’]2;

each R is independently selected from the group consisting of -H, (C;-Cs) alkyl,
(C1-Cg) alkenyl, (C;-Cg) alkynyl, (Cs-Cag) aryl, substituted (Cs-Cpo) aryl, (C¢-Cas) alkaryl
and substituted (Cs-Cys) 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 trihalomethyil,
each R’ is independently selected from the group consisting of -H, (C;-Cs) alkyl, (Ci-Ce)

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;-C;) alkyl, (C;-C3) alkenyl or (C,-C3) 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;

Rj is absent or -H;

R4 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,
(C1-C3) alkenyl, (C;-Cs) alkynyl, (Cs-Cio) aryl, substituted (Cs-Cyg) aryl, (C¢-Ci3) alkaryl,
substituted (Cs-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, -NOz, -NR’,, -C(O)R’, -C(O)OR’ and trihalomethyl;

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