WD-99/ 26611 - PCT/ US98/ 24819 SUBSTI TUTED DI PHENYL | NDANONE, | NDANE AND

-~ |.NDOLE COVPOUNDS AND ANALOGUES THEREOF USEFUL FOR THE TREATMENT OR -
PREVENTI OWdb9/2661 1ISEASES CHARACTERI ZED BY ABNORVAL CELL PROJMRRASR4SNGS 1.
FI ELD OF THE | NVENTI ON The present invention relates to aromatic organic

conpounds, e, 2R pAREC ANBNERDBREScOltpobRSs AND
Ca24- actl ygh £HcHEb ACREREDS e, OSi5E ORGEKIALANTD OR, ATREVENITORE DFANT/ Of

of mamal lanEiﬁaAdﬁsJdﬂﬂ&n@&@&&znﬁhleﬂauogggnndsLnapnbexﬂﬁnﬂTiONreduce
sickl e érythrocyte dehydration and/or delay the occurrence of erythrocyte
sickling or deformation in situ as a therapeutic approach towards the
treat nent or FoEEDenfri THEOINBENEREGONCel | di sease. The conpounds can al so be

used to inhi Bl (BEEBLEA0,GERL:BhOLISEAL! 08 hforar 4!t L NeT apeut| c

approach to reat prevention of di seases-characterized by
abnornatomeppndﬁrUhiﬂératﬁoﬁPeQImeikEP&EBE)EPdT$E£¢hN¥§ﬂ¢¥§@§§)Qﬁckle cel

d'Seasetﬂéscﬁae%ckgﬁgﬁﬁﬂzgét&bbhhﬂ EﬁahneAf«Gaadﬁercnenﬁéﬁi égnturies.
Si ckl e cell anem a_an steni ig rﬁgegng g in ( S) was t he
first gBRELPECSYF §§a§8d{8rb8 ﬂﬂ@?@ 638 SE4 B Rot v2lt et  eve is
r e0ogni zesipbaddy aant be neeghbbogedateanicklenerythrecyte Qﬂhynﬁzkgpwcine

to val ! BRagulskihtll 8Rcabobhe: bceOopOatyLaRascl Naichel dydbobin chaln

(I ngram origin of the amno acid change and
of the dpEexBatient dnj §1t¥nascantheHRRERLLF %PBF%@?% FoRRET i the

SUbStltﬁféﬁﬂm@khrﬁktgreebnﬁhon 387dicRleBroll €heeas@52: THEOcSMEAIndsS0 The
maj or sour ce_of and alit a t fromsickle
cel | di §88s8LF8 g§886F8r¥8C&PB256% m%%ﬁgg% ﬁyé%gf ¥£%§£ Ivvhlch
cadses sépuanedaephsvdpsubic papnoaqhbgphaaéatéhanéreﬁtmﬁn% ¢brn1and al so
causes QREQELRYioAr g@NadarrEesWhArbhbeeP288a9ByOhphbPRall Eelids | ong been

proliferation.
2. BACKGROUND OF THE INVENTION
20 Sickle cell disease has been recognized within West

Africa for several centuries. Sickle cell anemia and the
existence of sickle hemoglobin (Hb S) was the first genetic
disease to be understood at the molecular level. It is
recognized today as the morphological and clinical result of a

25 glycine to valine substitution at the No. 6 position of the
beta globin chain (Ingram, 1956, Nature 178:792-794. 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 éource of morbidity and mortality of patients

| suffering from sickle cell disease is vascular occlusion
caused by the sickled cells, which causes repeated episodes of
pain in both acute and chronic form and alsoc 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 (Hb S). The phenomenon is well
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35:recogni zed and accepted that the deformation and distortion of sickle
- cell erythrocytes upon conpl ete deoxygenation is caused by polynerization
and intracedbubestl gel ati on of sickle henogl obin, henogl obipgcthusdsizagiy. The
phenonmenon is well -1 ~II~I~PILI LI 1AL 1T~ ITHIT 11O ~ll~ *166166*
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erythroc§tes in atien&é with_sickle ce | Spase cont ai ni ng 1o

pol yneri Z284°H ﬁBEFSbin Ufay S DRERT OCHF % g t RRE R D i ¥l ¥k @ed et urn
to Phe | dngeasmet bontaisingl nogpolmyesizéd ehemod hebirei ismapf grrys sickle in
the capj LES : MRV vents is determ ned by
10 the d{é%ggﬁ?ﬁnghggﬁ l?%\??g%%ﬂ% %1?;' g%!?tg?f %%uéﬂﬁgfi@‘ee ﬁo‘ﬁ'ﬁnse w%ﬁ“@pri ate
capi | | ar §ifkaHBYr PRYeSichionieithe Veinyeor Brawdiakles 2 then turn, the
del ay tismpisigdepesdent upon the oxygenation state of the henoglobin, with

d ti hortening.the delay time. Thus, if it is_thernodynanicall
15 1 npossi bl e"PorPTRRPALLITUIGE TATAPOrEREET ETIRAS dREammuned Ribl ay

ti 4@ at Veaodslaxyyiéme pfessintesadesl luhaerge heini abotdl b vesarodse  cel |
si ckl i ngyMd C : r | Vi 3 1 Yo 4 I.S. bef.we about
1 and 15a%\%%%%§£%t€hﬁ%lé]df%%flMV\I}%/?&Itlukﬂé% yEéﬁifgé?fé'Hgﬁvd&%Hs%ver,

if the ddf382H) ne 0 Pernesthe ilawpcting Secdarendant dwars thid | sickl e
within toeygemptidmrseste Fof tesd ahdsldhid, sl aedtiddhdthierrapi |l ari es,

a nunbeéh@ét@x?fﬁé b?!:r?e C&Qfae}gl{eir}ﬁe .evefgés ,eX:{P tit rf‘anghrg'nfc{d%ma%%cally

15 impossible for intracellular gelation to take place, or if the
delay time at venous oxygen pressures is longer than about 15
seconds, cell sickling will not occur. Alternatively, if the
delay time is between about 1 and 15 seconds, the red cell
will likely sickle in the veins. However, if the delay time

20 is less than about 1 second, red cells will sickle within the
capillaries.

For red cells'that sickle within the capillaries, a
number of possible consequent events exist, ranging from no
effect on transit time, to transient occlusion of the

25 capillary, to a more permanent blockage that may ultimately
result in ischemia or infarction of the surrounding cells, and
in destruction of the red cell.

It has long been recognized that the cytoplasm of the
normal erythrocyte comprises approximately 70% water. Water

30 crosses a normal erythrocyte membrane in milliseconds;
however, the loss of cell water causes an exponential increase
in cytoplasmic viscosity as the mean cell hemoglobin
concentration (MCHC) rises above about 32 g/dl. Since
cytoplasmic viscosity is a major determinate of erythrocyte

35 deformability and sickling, the dehydration of the erythrocyte
has substantial rheological and pathological consequences.
Thus, the physiological mechanisms that maintain the water
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effect on transit time, to transient occlusion of the 25 capillary, to a
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sur pri snaumt;gnam@mmthm nsfd @e;ﬂ{lHrSomt@ﬁfédeﬁ%ﬁ‘tﬁééﬂ@@eﬂsr e€ogni zed as
5 an 'gﬁéfifél%ﬁla@%aﬂﬁ%arfc@pﬁwf G twareds dre tirodat, Meti tofr.si ckl e cel |
ollo

di seas Since cell "water w | w any osnotic change In the
i%R r acdlaamakoleo @it on of ions, the maintenance of the red cell's
pot assi um Cmmgntaftaiémptsi Sl agpa:rda'ahdsartd r‘q)mrta@rme:i(c{étlllarr ttraladtilﬁlgl ory,

Eggfape Yd}ﬁa\t]e 9 =5 t0| e&q% é&ﬁ ﬁg{%k e ce 1%:%% gg?’e;g)l ng

pol yrremqmqlmbldf S WWW‘BW |smaliadd thhefo séHal)t 9‘36(13 He£3na) have
been tydied Witdh 11 el S, 1iHd 148 iy tﬂﬁéfﬂﬂllaﬂﬂﬁg 15 approaches

égﬁtra\zlg’g"%#cg’;uﬁsl %%Cgéﬁ“:fltl “lmfl?ioe’{ I G]a‘ﬁtsi%td‘llt}r ]tr%g?r{gAg v éopresm n

t oget hexl .wi t19738 hidgh J. Med. Sci. 266:267-277); admlnlstratlon of
the antidiuretic hormone vasopressin together with a high
fluid intake and salt restriction (Rosa et al., 1980, M. Endg.
J. Med. 303:1138-1143; Charache and Walker, 1981, Blood

20 §§:892-896); the use of monensin to increase the cation
content of the sickle cell (Clark et al., 1982, J. Clin.
Invest. 70:1074-1080; Fahim and Pressman, 1981, Life Sciences
29:1959-1966); intravenous administration of cetiedil citrate
(Benjamin et al., 1986, Blood 67:1442-1447; Berkowitz and

25 Orringer, 1984, Am. J. Hematol. 17:217-223; Stuart et al.,
1987, J. Clin. Pathol. 40:1182-1186); and the use of
oxpentifylline (Stuart et al., 1987, J. Clin. Pathol.
40:1182-1186).

Another approach towards therapeutically treating

30 dehydrated sickle cells involves the administration of
imidazole, nitroimidazole and triazole antimycotic agents such
as Clotrimazole (U.S. Patent No. 5,273,992 to Brugnara et
al.). Clotrimazole, an imidazole-containing antimycotic

' agent, has been shown to be a specific, potent inhibitor of

35 the Gardos channel of normal and sickle erythrocytes, and
prevents Ca?-dependent dehydration of sickle cells both in
vitro and in vivo (Brugnara et al., 1993, J. Clin. Invest.

-3=



fluid intake and salt restriction (Rosa et al., 1980, M Eng. J. Med.
- 303:1138-1143; Charache and Wal ker, 1981, Bl ood 20 58:892-896); the use of

nonensi n two baiggeease the cation content of the sickle cellpdidisygleagiv al .,
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i rrevers‘F‘B‘P?c"é’i‘%%I%%i"%éP?%n (%tum tto e a4ncap1a9@4e QE ideitsittding &fie320- 823) .
Q her comodiosischitiiel COM Gbrevertelef Opssd d4i }:Qﬁ:zegsﬁ.drd ke moi ety believed

to be useful n uci ng Ssi kIe r t dration via Gardos
channel inhi B3 o‘-gnr?dbclil%'eer1 t?b%/eam c%rfg‘zstﬂ‘@/ S1R h RS GHdoIsdckle
ox#-'_tonaz%i_r)étmism Malﬁam@fplme et dhido A IR is
antinycal igowd¥fer tHEAaFAE C UPAIUY towards the treatment and/or

prevention of sickle cell disease. Compounds capable of

inhibiting the Gardos channel as a means of reducing sickle
cell dehydration are highly desirable, and are therefore an

20 object of the present invention.

Cell proliferation is a normal part of mammalian
existence, necessary for life itself. However, cell
proliferation is not always desirable, and has recently been
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 specific polypeptide growth factors to specific
receptors in growth-arrested cells triggers 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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conpounds have been found to be incapable of inhibiting the Gardos channel
-and preventing | oss of potassium As can be seen fromthe above di scussion,
reduci ng waedd/me1115 eryt hrocyte dehydration via bl ockade ofpdringsogatgios
channel is a powerful therapeutic approach towards the treatnent and/or
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Bi ndi ngimduse@cedrty pobypepthakges owkdng kiexed qwltkised feventsedaptdes in
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SYMt hester (FoRbRTELED 90e%ell | RS Cemaiiiat S el b Sl B, D
rapid i@seregse in 35 cystolic Cat , nostly due to rapid rel ease of Cat'
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openi ng of d and arization-sensitive Cat -4 WD 99/ 26611
PCT/ usgxsieqsaes mmr;wiﬁevm@mt%rm?a#@qml &tk ibute further to

IRncreaS,I_e;Powféaa@iéﬁlaia Gat teEOPLEMNt s AL E108 {JsiENE Ak sT Bbuciak@R0, Annu.
ev

2838: 199‘3%3“?9%%’?1}3’ %%go?%ﬁ‘i%c? %ﬁ%f mrolﬂi‘%g%‘?%%gth%leap ]%%;énﬁﬁ]%t%l:q%nrfm grr: n the

pl asma oeobrinazeléh As discussed above, Clotrimazole has been shown
to inhibit the cCa?-activated potassium channel of
erythrocytes. 1In addition, Clotrimazole inhibits voltage- and
ligand~-stimulated Ca?" influx mechanisms in nucleated cells

20 (Villalobos et al., 1992, FASEB J. 6:2742-2747; Montero et
al., 1991, Biochem. J. 277:73-79) and inhibits cell
proliferation both in vitro and in vivo (Benzaguen et al.,
1995, Nature Medicine 1:534-540). Recently, Clotrimazole and
other imidazole-containing antimycotic agents capable of

25 inhibiting Ca?*-activated potassium channels have been shown to
be useful in the treatment of arteriosclerosis (U.S. Patent
No. 5,358,959 to Halperin et al.), as well as other disorders
characterized by unwanted or abnormal cell proliferation.

As can be seen from the above discussion, inhibiting

30 mammalian cell proliferation via alteration of ionic fluxes
associated with early mitogenic signals is a powerful
therapeutic approach towards the treatment and/or prevention
of diseases characterized by unwanted or abnormal cell
proliferation. Compounds capable of inhibiting mammalian cell

35 proliferation are highly desirable, and are therefore also an

object of the present invention.



i nereased K conductance and nenbrane hyperpol ari zati on (Magni et al.,
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(I)

20 Ry Re

or pharmaceutically acceptable salts or hydrates thereof,

wherein:
mis 0, 1, 2, 3 or 4;
25 each n is independently o0, 1, 2, 3, 4 or 5;

X is C or N;
Y is absent, (C,-C,) alkyl, (€,-Cs) alkenyl or (C,-C,)

alkynyl; _
R, is absent, -OR, -SR, =0, =S, =N-OR, ~-0-C(O)R, =-S-C(O)R,
30 -0-C(S)R, -5-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,-Cy) 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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3. -SUMVARY OF THE | NVENTI ON These and other objects are provided by the
- present invention, which-in one aspect provides a class of organic
conpounds win9zis6ar € potent, sel ective and safe inhibitors afctaddeaasio
Cat*-activated potassi um channel (Gardos channel) of eryt hrocyt es,

I I t Jan prollferatlon
'ﬁ)'ﬁtrat l:gﬁ:oglrméséda%g P?eﬁg%/ ﬁ@%sﬁ%sﬁﬁ?gﬁgédgkgl}g, Ié’leIin ﬁﬂ’BnEhel ndane or
(3-H iAW QRﬂﬁﬁﬁHﬂﬂS ~“Bedioggies “Rier e6R. ,InSBhe FNRUgt r<dNRrg, 10

MerEN - owNls g€, of i tidgylore , G channel and/ or
e R e mom P X CNK thgt |nvent|c(;{1]l rsg ¢onmpounds

I |1, porol f,ion _ac dlngt N :
ha\r/rlmra:gI ? hrbe(cs?tdrRug’t urdzﬁf (94) ga(o%m( R6) T §2) N5y n —C(P) NRAAPR' ) ,Y-Ra X R3
20 3R1 RS )R (AR Q ut |-(§%(IOI)WRadGRpt)abl-e(saNRs(SR'hdeeH¢eN;perle01‘2 3 4 or

- R’ 2. epe
5% g IR s %ﬁggﬁtfﬁ&& c%?“‘IIdI?’R P eI e (1o
al kynyl : C%ifq(é’)éﬁsémandoac H{g I\IOR -0 C(OR -SCOR 30
-0 (SR, -Seﬁcﬁ)ﬁ,1er1whepehabanlyogenbeteanEPoﬂché rdaf Menbered

net ooyt aabesh poegibat Lot o mabst s et ot o) 12 L
"R, (e3kydyleydCentiyl arys, SSubﬁbet@tbdle(%r-@QMclaxaIJkyl(cﬁ—qsg)) R, -C(SR,
- (O ORalkaryl and substituted (C,-C,) 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’

15 and trihalomethyl;

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

20 each R’ is independently selected from the group
consisting of -H, (C,-C,) alkyl, (C,-C¢) alkenyl and (Cy=Cq)
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
pPharmaceutically 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
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-GS OR, -C(OSR, -C(S)SR, -C(ONR 2 or -C(S)NR .; -6 WD 99/ 26611
- RCT/ US98/ 24819 each R5, R6 and R, is independently selected fromthe group
consi sti ngvobsszdsdd ogen, -R, -OR, -SR, -NR 2, -ONR 2, S%Fi"/@wsrzw - CN,
-CCOR, -C(SR, -CCOOR, C(O)SR' C(SO?' -CS(S)R' C(O NR 2,

-(S)NR ef rix_%( ﬂen }(lgqael f(tgg&_' (SR),
gf ?@W]%b@%ﬁ@l@%fﬁg a?l%clr? kg @Yé@e ﬁdéﬁFWeséF§§F§G§F—©mthe
group ogfet sis n@lﬂfln Hhe Gﬂ;cﬁ@cﬂd@ﬂlat:(c@l-\ﬁ&)cuaaltﬁmﬂ of( & s6B) ec‘?@0

al kynyl C5-,.C20 substit C6- C26 ary and
subgt iyt u’i}éore(% x%ffé a‘?ll&ﬁ' ﬁr rﬁ%“%é}(gerocyclac?éﬂ I?ﬁCI RS F%}gnts are each

i ndependEmsgsguent ea;hea:réce efifiess gridgr @ores icsmmeg lof cagNed- NP sickiRed,

-OR, -quq)é\lR'Z -C(SYNR 2, -C(OOR, -C(SYOR, -C(OSR, -C(S)SR 15 and
trihal omet hyl; the aryI and al karyl substltuents are each i ndependently

sel ected fromR FEigho ANtdien ssasstor the dgwientionoprovideg 8) Rethod( 0) OR |

- C( S) OR for &Hd Freatneny IRa/ orCidedVRnt.ion @(fSHJ!EkZ.eal&@lllr thakaget byl ; 20

each R is_j.ndepen Iy sel fr the nsisti.ng of -H, (Cl-C6)
al kyl , (acﬁ“ar‘}ﬁde%’kgsﬁ%% atd g %f“@% % nYPﬂV&EgF&ﬂgPéEtﬁréPém e or
ddubl e tﬂomronwlaaﬂﬁiw@rllafsmcfchem@qm@mm mféletcrtgrveplawudeso%at

phar mac Q- 32l orfed TR U S RNy D UM GmvERitd onQmRuAds  according to
the invention in adm_xture W|th a Eha ceutlcall acce tabl e carri er,

exci pi e MAFHRL csResd t3edy fHem stsé‘lfgérilﬁgt he
met hods fafort feeckiley ertlilodis3@sen stihd ;mtmelm;r mayp@e:t suffieringyeftbfn

provi deg, 3 it hfhite sickle crisis or chronic sickle cell episodes.

15 In yet another aspect, the invention provides a method
for inhibiting mammalian cell proliferation in situ. The
method involves contacting a mammalian cell in situ with an
amount of at least one compound according to the invention, or
a pharmaceutical composition thereof, effective to inhibit

20 cell proliferation. The compound or composition may act
either cytostatically, cytotoxically or a by a combination of
both mechanisms to'inhibit proliferation. Mammalian cells in
this manner include vascular smooth muscle cells, fibroblasts,
endothelial cells, various types of pre-cancer cells and

25 various types of cancer cells.

' In still another aspect, the invention provides a method
for treating and/or preventing unwanted or abnormal cell
proliferation in a subject, such as a human. In the method,
at least one compound according to the invention, or a

30 pharmaceutical composition thereof, is administered to a
subject in need of such treatment in an amount effective to
inhibit the unwanted or abnormal mammalian cell proliferation.
The compound and/or composition may be 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
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for reducing sickle erythrocyte dehydrati on and/or delaying the occurrence
- of erythrocyte sickling or. deformation in situ. The nethod invol ves

contacti ngv@ositeeki € erythrocyte in situ with an anount of mitd&38ks19ne
conpound according to the 35 invention, or a pharmaceutical comnposition

t her eof , . Y to reduce.sickle erythrocyte dehydration and/ or del ay
t he occﬁﬁ%gﬁgé'o “5r§¥ﬁr88§t %“gf'{%(?i'ﬁ%’ o‘fa’a‘é%{& fRYYeliat a -7 Wo 99/ 26611

PCT/ US98P¥&83anceppusel eadonshoubmerrnceeusi akd ogmiic deinairdionen ors
reduced appdrep¥thepeyig. deformation is delayed in a sickle erythrocyte
that is wt hig the_m cioci rcul ation vascul ature of a subject, thereby
preventing or TPeBufiRg! AEPSSE0- B2 | RTHH- 170 BF Cifas)femethdderfor ef f ect s
t hab ar etbentoedymentsand pyr spréveatinelds.didensdd ldhaanqiher aspect, the

i nventio ' t he.freatnent and/or prevention of sickle
cel | di sgggfe%\!%gfg?sug?%g? I?w%%%%d a%?%[%ﬂn%?ﬁonﬁ@ L3ty Gedds

admi ni stRFPhifavatien ophithecretded yLiowo ke cguiuitri ictienyinef faect i ve anount  of
at | easproptey LAOPOUI pCSO AR N I b W dhoutlaRgeul | Cal

conpositjon thereof, to a patlergjtsufferl ng . fromsickle Ce i'sease. The

pati ent 1BV bCRUIFERMNT rAffor b rtadihte Wventd ey Srsaor chronic sickl e
cel? epimamEacaitical atompmt erorasrntect hecd RV &lbj@EtPiAY ndeg asmet hod

for inhiQidd ng dan gelda uply jon.in situ. The method involves
contacting a manmalian cexﬁ_ N sytédlfa\;q-'\nr%hean%haé‘ SRR I}albyl BREPTBAL
conmpound® Jcﬁ_l'iflgj:GtJO1 Ry ifpnatiiom wiicha gsaibeadeenited ocoppesehten
t her eof ,byefsactdfveHe menﬂ-lcmst 030 taRl !irﬁ/lrel(ih'ﬂifo@{ @Ltn'c(iﬁdeTP?u‘Eonguggtor
conmposi tyi4 ct i ther .cytastatic , .cytotoxically or a by a
conbi nat |Ilg1flr11 o? dt S IR & S PriSSTREAAE G SokERRELi an cel | s
i 2 t hi £ikRnatde idaarfensmsod arterjotsic lerstlie cehkddtibhkr,obl ast s,
endot helial cells, various types of pre-cancer cells and
3.1 Definitions
As used herein, the following terms shall have the
following meanings:
20
"Alkyl:" refers to a saturated branched, straight chain
or cyclic hydrocarbon radical. Typical alkyl groups include,
but are.not limited to, methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, t-butyl, pentyl, isopentyl, hexyl, and the
25 like. 1In preferred embodiments, the alkyl groups are (C,-Cq)
alkyl, with (c,-C,) being particularly preferred.

"Substituted Alkyl:" refers to an alkyl radical wherein
one or more hydrogen atoms are each independently replaced
30 with other substituents.

"Heterocycloalkyl:" refers to a saturated cyclic
hydrocarbon radical wherein one or more of the carbon atoms
are replaced with another atom such as Si, Ge, N, O, S or P.
35 Typical heterocycloalkyl groups include, but are not limited
to, morpholino, thiolino, piperadyl, pynolidinyl, piperazyl,
pyrazolidyl and the like. Preferably, the heterocycloalkyl
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25-various types of cancer cells. In still another aspect, the invention

- provides a nethod for treating and/or preventing unwanted or abnormal cel
proliferaw®oiegria subject, such as a human. In the net hod,pctaisdsad one
cofrpound according to the invention, or a 30 pharnaceutical conposition
thereof, is admnistered to a subject in-need of such treatnment in an
anount effeup ientaing nhibiatane uram edrdriadrerlyalpnedemeedan cel |

prol i ferahi9ik mer et 16O RO ANVH OTa KO8 dr O ree applied locally to
t he prollferatlgf%q(r:ells, or may be adm ni'stered tqo the subject 35

syst eni CHFSEORY LY 9%MP Snfoid FIRGT oI %on PreLeEaRLKi st er ed
to a sulg ertothedndasr aa s mitatbeteat atitoxyicyed daj kyunwaitiegdrablgbnosral
celé prq&i{§§fgﬂéqm Such disorders -8 WD 99/26611 PCTI US98/ 24819 i ncl ude,
but™ are no mted to, cancer, epithelial precancerous |esions,

non- cancer ous angi ogeni ¢ conditions or arteriosclerosis. In a final

aspect, the ivwgﬂmhﬁ@-\ﬁ@&%&e;%tm&ﬁmm refldie eat ment and/ or
prevention of diseases that are . characterized b nwant ed and/ or abnor nal
el | AIESRAICY GHGHTRGE SRV VARESHIL 0 1 SINTEs TYATORER: BEPRS aTe

pr ophy| asdcltalidependdreriap enep laaddd) weiftfhe citihee savingttitaferdts. | east one

C ound according to the invention, or a 10 pharmaceutical conposition
thereof, to a subject in need of such treatment. Diseases that are

char act er i zed'AdkembHor'rarefarEmta iah WWatyFadies dranchedahistradghtbe

treated d}faj[}_f Qsigr&mid)mmbﬁrﬁdgﬁ Imimlaqs }@}‘yi?fge ait_n\a@atgitoangncl ud(i,5 but
Pl br oti ST GEPEn AR (R or GUIS, JAGHERTS GRY. P Lf SIEPRE FBRs As
used heramis,ont Herdns |annfiayntadrins Sdut Rdnee ddwblef ddroliisig nEgpiicga:
15 alkenyl groups include, but are not limited to, ethenyl,
propenyl, isopropenyl, butenyl, isobutenyl, tert-butenyl,
pentenyl, hexenyl and the like. 1In preferred embodiments, the
alkenyl group is (C,-C,) alkenyl, with (C,-C;) being
particularly preferred.

20
"Substituted Alkenyl:" refers to an alkenyl radical
wherein one or more hydrogen atoms are each independently
replaced with other substituents.
25 "Alkynyl:" refers to an unsaturated branched, straight

chain or cyclic hydrocarbon radical having at least one
carbon-carbon triple bond. Typical alkynyl groups include,
but are not limited to, ethynyl, propynyl, butynyl,
isobutynyl, pentynyl, hexynyl and the like. In preferred

30 embodiments, the alkynyl group is (C,-C,) alkynyl, with (C,-C,)
being particularly preferred.

"Substituted Alkynyl:" refers to an alkynyl radical

‘wherein one or more hydrogen atoms are each independently
35 replaced with other substituents.
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20-"Al kyl:" refers to a saturated branched, straight chain or cyclic

- hydrocarbon radical. Typical alkyl groups include, but are not limted to,

met hyl , etvgbor¢stpopyl; isopropyl, butyl, isobutyl, t-butylpcpesdisypsio

i sopentyl, hexyl, and the 25 like. In preferred enbodi nents, the al kyl
groups are (Cl1-C6) alkyl, with (Cl-C3) bejng particular] referred.

- "Substitut ed"M“"r’é¥€?§st5°a*ﬁnaT%lr? e Wit Jo")r;é'l Ylire

hydr ogealrénpt areathghyl pdepedetiméyg alepvaced 30 with other substituents.

"Het erocvcl oal kvl :" refers to a saturated cyclic hydrocarbon radical

wherein one or nore of the carbon atons are replaced with another atom

such as Si, Ghlksulfanglpl refars TVe| 2Rl —FRt 3OS odhere & ddps i ncl ude,

bug areadR{y1l i gikefy1itér mpﬁpi{' Ngds &&F Phédabgider adyl, pynolidinyl,

pi perazyl,” pyrazolidyl and the |like. Preferably, the heterocycloal kyl -9

WO 99/ 26611 PCT/ US98/ 24819 group contains 3-8 atons. In a particularly

preferred emhodlntntefées het eanatnsstarateX yoer] iandydtmcartetrer ocycl oal kyl

group i . 3= e ' ref QX ra f -8 .nenber ed

0 oxyoyErSirRy, FECHERCH BObg0geed ) ELdption Syt Aol s

" Subst | gEeBHS HERELBEG ¢l B k§Fe "nekf biBited gto haR MRV b ¥8he gr oup wherein

00§ Or PR&RyIYJhEEEEhAL PNEntlifacEBfhazulengndevidacagpl acath WHeh ot her

substit ggts. %0 "Algen¥l'" rg%&rs ﬁﬁ an, unsat yr at ed, branched %tralght

chain of *5§¢l i TR hRAPHEET BOrCPRAT ERP HEyi HEE a7 - Y 2ot Yhet® chrbarcar bon

doubl e &opdl, Whethr 4di-6yu)) nesinse parwicharhhereferned.t rans conformati on

about the double bond(s). Typical 15 al kenyl groups include, but are not

e Loy PRSI e B OBEN SPBEEPED s 2 E Whas LSO UIEW one

15 or more hydrogen atoms are each independently replaced with

other substituents.

"Alkaryl:" refers to a straight-chain alkyl, alkenyl or
alkynyl group wherein one of the hydrogen atoms bonded to a
20 terminal carbon .is replaced with an aryl moiety. Typical
alkaryl groups include, but are not limited to, benzyl,
benzylidene, benzylidyne, benzenobenzyl, naphthenobenzyl and
the like. 1In preferred embodiments, the alkaryl group is
(Cs=C,¢) alkaryl, i.e., the alkyl, alkenyl or alkynyl moiety of
25 the alkaryl group is (C,-C,) and the aryl moiety is (C.-C,).
In particularly preferred embodiments, the alkaryl group is
(C¢~C,5) alkaryl, i.e., the alkyl, alkenyl or alkynyl moiety of
the alkaryl group is (C,-C,) and the aryl moiety is (C.,-C,,).

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

35 "In Situ:" refers to and includes the terms "in vivo,"

"ex vivo," and "in vitro" as these terms are commonly
recognized and understood by persons ordinarily skilled in the



pentenyl, hexenyl and the like. In preferred enbodi nents, the al kenyl
-group is (Cl-C6) al kenyl,.wth (Cl1-C3) being particularly preferred. 20

"Subst it Unasloollekany! 1" refers to an al kenyl radical whereipeTAE848160Or €
hydrogen atons are each independently replaced with other substituents. 25
"Al kynyl ;" refers to an sat ur at ed, branched, straight chain or cyclic
hydr ocar B5%r a PESPVﬁﬁviﬁgeaPhFﬁﬁﬁt HheS L Tar bbh- SR ed MgRedmodmd 1thypi cal
al kynyl Byrospestncbodetathbue anéd demotativtedcdmtexeihyey!idditARyndn

butynyl , an ut , opept , s de d; | ke.. Jl.n preferred 30
but Y enaeyt etk cpoelyaNl oJeryt aPC T i e la P sl 20
parti cul AFPySPREFEr PEICT iGiBst 1 E5it @@NA ki | oF steftarss aw idrs aluratilonr adi cal

whesei n enaelongavityhyr bget BbO4mBidH Corasdkingdgpendently 35 replaced with
ot her substituents. -10 WO 99/26611 - PCT/ US98/24819 "Al koxy:" refers to

an -OR radical, where I s al kyl, al kenyl or alkynyl, as defined above.
"Al ksul f4nyl : AT )i ‘ AWENGS Ris 5 al kyl, alkenyl or

al kynyl, as dgtgne o. o | ;o ted cyclic
hydr ocar bon ?g‘ic;ii cgl ﬁ%a%{/iec%egnegraélo_nﬁ%%%%ﬁ{ ﬁs%elfeel@%]r#(;cﬁss S tg"r%smgcal aryl
groups i TEFLYLY GOAPIYRAFHACEITAING §Q, thenknentsianiiemad 10 phenyl ,

nanﬁmfjhyl , anthrecy:,iszal geydral Wﬁ%ﬁn sﬂzfrldentéﬂefor:]:l I( tﬂé},)irg[)iq{gerred

enbodi ne e up_is {(C5-C20 ar, it -C10 ei'ng
particulgér %/a%lpe?%{rigéélgggsaﬂ%%‘ﬁ‘ﬁﬂ%%%r ef"flr}veqxgrlsc’“t'o an aryl radical
wherein one 15 or nore hydrogen atons are each independently replaced with
other substi tpefdBrLED MK PTIAEIGHF S e gt - chai n al kyl, al kenyl or

As discussed in the Background section, blockade of

15 sickle dehydration via inhibition of the Gardos channel is a
powerful therapeutic approach towards the treatment and/or
prevention of sickle cell disease. In vitro studies have
shown that Clotrimazole, an imidazole-containing antimycotic
agent, blocks Ca?-activated KXK' transport and cell dehydration

20 in sickle erythrocytes (Brugnara et al., 1993} J. Clin.
Invest. 92:520-526). Studies in a transgenic mouse model for

sickle 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 XK' content, a decreased mean cell hemoglobin
concentration (MCHC) and decreased cell density (De Franceschi
et al., 1994, J. Clin. Invest. 93:1670-1676). Moreover,
therapy with oral Clotrimazole induces inhibition of the
Gardos channel and reduces erythrocyte dehydration in patients

30 with sickle cell disease (Brugnara et al., 1996, J. Clin.
Invest. 97:1227-1234). Other antimycotic agents which inhibit
the Gardos channel in vitro include miconazole, econazole,
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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al kynyl group wherein one of the hydrogen atoms bonded to a 20 term nal
-carbon is replaced with an aryl noiety. Typical alkaryl groups include, but

are not | iwo éesmeiio, benzyl, benzylidene, benzylidyne, benzgRalpeze
napht henobenzyl and the Iike. In preferred enbodi nents, the al karyl group

s (C6-Cz6) alkaryl, i.e., the alkyl, alkenyl or alkynyl noiety of 25 the
al karyl grouplee @€lddsyusaddt hn thel Backergund $¢&5ti330) theln particularly
preferrﬁ@aﬁﬁheébﬂeekseayw %k@eyiu% Hﬁlbss:Lélgélglé;l)idai%ﬁ{}é@lt% ot the

al kyl, al kenyl or a noi et% he al karyl group 1s d the
oyl ofehy ProfesSestitnaire chbveTEul clnarRAFVELS SRPEPACHES HPHATAR v
radi cal thehereatmene andmbrephgdenlgmnabﬁnalgﬁrd@ﬁs aé%éri@ﬂ:@%ﬂzté_lf E)h? a5
I I r c e t e ubsti tuents.

y ‘f’aéyt aBh8yRadl BeRBrLRIFREILEDN, | TECRASC heth | Indil nag 0oL (1 Ve o
vitro" g3othémazedepsiaraddahien yo i@bbghtzw el Garidestcuahniel peff sons

or di nar ékytﬁi‘bbyeésl Nal 88 mééuYQ:QQ/ 26R1d RLIOLENBE 248401 &rdng MoOT €over,

t he phra ere ninits broadest connot ati ve and
denot at H}Sl{%ﬂ?eﬁ?gltBr?ﬁgﬁﬁ¥§1%ﬂ i 13 VEEF? R (IBs{EVeas found or in
pl ace, w t hoBorregamgléep clb‘srmmzcbeommbgtsl thé sraoaddt ic€gLOr status or

ohcr PR AT e SHO RG24 cafel SELENBREL Tk rdvenEinge
synt hes?lzﬁineoseeﬁi?a?nd%ﬁpmmgraéreowtm {Renzraven et iah:, a¥P80 FIG 2

is a genstaferma@iemesghswim syrktiw@ﬁfzm&:golé%i% ruéﬁr@&@%é‘ccord' ng
to the anentlf ﬁE; ED DESCR PTI d NVENTI'ON As dj scussed in
t he BackdFbafd g%%?fo bF5Rk8He3BE R§e¥F8§Fe B%h?ﬁ?%t?ﬁnc¥?59}h%|%ﬁtlon of .

t he Garubstcharmllysfallmenimgmm apeinalatpm oadiotewssrls ihe
tigat mepic@nd{Of severe combined immunodeficiency disease (SCID) and
inoculated with MM-RU human melanoma cells, daily

administration of Clotrimazole resulted in a significant
reduction in the number of lung metastases observed (Benzaquen
et al., supra).

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

25 provides a new class of organic compounds that are capable of
inhibiting the Ca*'-activated potassium channel (Gardos
channel) of erythrocytes, particularly sickle erythrocytes
and/or of inhibiting mammalian cell proliferation,
particularly mitogen-induced cell proliferation.

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



prevention of sickle cell disease. In vitro studies have shown that
-Clotrimzole, an i mdazol e-containing antinycotic agent, bl ocks

Caz' - acti wab®d2¢611t ransport and cel |l dehydration 20 in sickper/ggosidag@cyt es
(Brugnara et al., 1993, J. din. Invest. 92:520-526). Studies in a _
transgenic nouse nodel for sickle cell disease (SAD nouse, Trudel et al.,
1991, ENMBOVENLIPD ProVisiessy eRGITeRXt neVaFladsi af seempoendofca@akiyd nazol e

| eads t 0 ofnlefificdtdmeofintibitedncelfl t&ar dasaebasAghne i NEAEASE hamnd £k el |
K content, _.Hap(%e riei%§_%%.rrean cell henpogl obin concentration (I\/CHég and
I

decr eased ce é’ensity (Jﬁé"Franceschi et al., 1994, J. din. Invest.

93: 1670- 1676) InVsnodher, aspeetapyhei thventiiofl providesl @ mexhmpsod nhi bition
of he GaudRsrehanaghaed nedungargEybir onY) & dgbygyall ofpd n patients 30

with sickle cell disease (Brugnara e \ , nvest.
97: 1227- PSR T eBCRe PTaREVIESEYECageRKE10Mi €A FAERDRS 2 ttexapeaidsichanne

in vitroabptioadd rowardzothe ecensmehe, ofbyiﬁﬁpéaé@iﬁ,d%éé?éw.alzlqﬂr?fia&md
sul conaz ) nt ) 3:992.t0 Brugnara et al.). Al of these
conpoundgkgggt%?n Sggggh F%gdgggpé-gl TRECHYSS, o?%.? A %r%%{-’rfy = rfhey

cont ai ni AGMERGStoRtABReOfi AEodenst one NEROVACGBAdica PGI/4439%8/e24819 Al so

as16i scugsR@oundt Be BAGKIROUREISRSI PN LbRpEBIL & i Ol Llo£arlly d onic
nltogenlc.sk nal s Hd i nhibi,tion of cell proliferation are powerful
ther apeut 65 3BpPBRENEECY Bhar Bs™ tHel R 8At AN ECHIes din [Taduse

di sor derdebjdrattieni and/by d&lapnbhevbceertemncd! of esat i Oéﬁcliltid?{l‘%ﬁ)een
shown thateGlptEigpzol e, in addition to inhibiting the Gardos channel of
erythrocytes, also nodulates ionic mtogenic signals and inhibits cel
proliferati on"Béif PAtvibEendihag ko vibe obowed kxaany epars itularmadienrynhi bit s

thesr at ei of 1gebel18veaoth€r adih 01 ofr 001 SR o nch € ancesv & &ldnd L{}‘%Ss in a
reversi bégscgﬁgegoﬁgfgf eﬂq eé‘épé@é‘{‘fété nax?(é&xgi?s (th nsziac uleen eer:[yt%rdcy:&:%gsS
in situ causes nearly complete inhibition of the Gardos

channel of sickle cells, thereby reducing the dehydration of
sickle cells and/or delaying the occurrence of cell sickling
20 or deformation. 1In a preferred embodiment, the dehydration of
a sickle cell is rgduced 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. 1In 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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Nat ure Medicine 1:534-540). Cotrimazol e al so depl etes the intracellular
- Cat' stores and prevents the rise in cystolic Cat' that nornally follows

M t ogeni c woiohméaii on. Moreover, in 15 mce with severe conpéfgdosasio
i mrunodefi ci ency di sease (SCID) and inoculated with MM RU human nel anonma

cells; daily admnistration of Cotrimazole resulted in a significant
reduct i oﬁ“ifﬁefﬁégnﬁﬁﬁéf‘le siehyeneehdt aRESOLBR 7 P BeN: RRfdh the al .

supra). EZfehuiehey aad heeatgdloncoretrd thibsesubstituted 3, 3-di phenyl

i ndanone, ind n d an ues_.of these
cl asses of coarr‘ggu% gpggfﬁ% ﬁh?%:éat f{?ﬂ&%‘gﬁda V\gsh%e‘?g F%r‘b’cfft s
and/ or nanhabi&arsepk mpmmbitienacebh prdusferat bore. asPhus,, :tmearpmmt

i nvent i ogsgack! O¥hdegndeALYof! ﬁisévs?éegrﬁ@ehsagocs@%wfbi raagﬂ e of
i nhibiti ngéihgﬁgﬁ}#actl yvat ed pot assi um channel I(Gar dos c anne

eryt hroc§ BERLLPY §‘15c?<l ENRTIPAR bt RBPE Q@ SrOATIhH R t| ng
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cells, various pre-cancer cells and various cancer cells. In

a preferred embodiment, cell proliferation is inhibited in a

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. 1In 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 associated 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
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also be use herapeutically in ?len ts with aclte.sickie cell crisis,

and in Egppgﬁpgve}x, play importa t roles in a variety o
physiological processes such as embryonic development, corpus

luteum formation, wound healing and organ regeneration. They
also play a pivotal role in cancer development. Other

20 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 glaucoma.

25 Another example of abnormal neovascularization is that
associated with solid tumors. It is now established that
unrestricted growth of 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 hemangiocendotheliomas, hemangiomas

and Kaposi’s sarcoma.
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neovascularlzatlon, 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 undesirable
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
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gl agycomag 29,48t her exanpl e of abnormal neovascul arization is that

associated wth solid tupors. It is now established that
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
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15 liposarcoma, fibrosarcoma and osteosarcoma; skin cancer,

including melanoma, Kaposi’s sarcoma, basocellular cancer and
squamous cell cancer; testicular cancer, including germinal
tumors (seminoma, non-seminoma (teratomas, choriocarcinomas)),
stromal tumors and germ cell tumors; thyroid cancer, including

20 thyroid adenocarcinoma and medullar carcinoma; and renal
cancer including adenocarcinoma and Wilms tumor.

The compounds of the invention are useful with hormone
dependent and also with nonhormone dependent cancers. They
also are useful with prostate and breast cancers. They

25 further are useful with multidrug resistant strains of cancer.

In addition to the particular disorders enumerated above,
the invention is also useful in treating or preventing
dermatological diseases including keloids, hypertrophic scars,
seborrheic dermatosis, papilloma virus infection (e.g.,

30 producing verruca vulgaris, verruca plantaris, verruca plan,
condylomata, etc.), eczema and epithelial precancerous lesions
such as actinic keratosis; other inflammatory diseases
including proliferative glomerulonephritis; lupus
erythematosus; scleroderma; temporal arthritis;

35 thromboangiitis obliterans; mucocutaneous lymph node syndrome;
and other péthologies mediated by growth factors including

uterine leiomyomas.
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Biochemical Pharmacolo 41:1949-1956). The compounds of the
invention do not contain an imidazole or imidazole-like moiety

and therefore may not share Clotrimazole’s known toxicities.

20 5.1 The Compounds
The compounds which are capable of inhibiting the

Gardos channel and/or mammalian cell proliferation according
to the invention are generally substituted 3,3-diphenyl
indanone, indane and (3-H) indole compounds, as well as

25 analogues of these classes of compounds wherein the atoms at
ring positions 1 and 2 are connected via a double bond.

In one illustrative embodiment, the compounds capable of
inhibiting the Gardos channel and/or mammalian cell
proliferation according to the invention are compounds having

30 the structural formula:

(T)
35
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céﬂcer,mBWBFHQEaHEEFF°FKEFﬁﬂ} 19??0%I%§?%thuﬁﬂa ITR e e]t omas; breast

cancer ; heeéexobegtleabkegl; choriocarci noma; colon cancer; endonetri al

cancer; esopfhageal e stric cancer; henatological neopl asns,
i ncl ud| ng 5 gt%tsg aa]?]sgfqﬂﬁrd(’)m%ﬁl ynphocyti c and nyel ogenous | eukem a,

mul tiple nyeRorks ASBaocitht ed | eukenias and adult T-cell |eukenia
| ynphome; i nkl agpithel g heg gsmmr i, nclafi ngnoBovwen'-g, fi gatea pifh Paget ' s
digeaseé-g'%gﬁbggggeﬁéterogycloalkyl -C(O)R’, =-C(S)R’, =C(O)OR’,
-C(S)OR’, -C(O)SR’, -C(S)SR’, ~C(O)NR’, or -C(S)NR’,;
each R,, R, and R, is independently selected from the
group consisting of -halogen, -R’, -OR’, -SR’, -NR’,, -ONR',,

. -SNR’,, -NO,, -CN, -C(O)R’, -C(S)R’, =C(O)OR’, -C(O)SR',

20 -C(S)OR’, =-CS(S)R’, -C(O)NR’,, -C(S)NR’,, -C(O)NR’ (OR’),
-C(S)NR’ (OR’); =-C(O)NR’(SR’), -C(S)NR’(SR’), —=CH(CN),,
~-CH[C(O)R’],, -CH[C(S)R’],, —CH[C(O)OR’],, —-CH[C(S)OR’],,
-CH[C(O)SR’], and ~CH[C(S)SR’],;

each R is independently selected from the group

25 consisting of -H, (C,-C,) alkyl, (C,-C,) alkenyl, (C,-C;)

' alkynyl, (C.-C,,) aryl, substituted (C;-C,,) 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(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',,
35 -C(S)NR’, and trihalomethyl;
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i ncl udi B? Etﬁbgled%,f' Qk&‘i% &aphi&e 8680 €hat SOREA! B8E CoERE NBE O@i&our}wit Il oma
virus intection (e.qg., producing verruca vujgarjs, verruca plantaris,
véPrucabBPQn,cefgﬁd3IBﬁaF§? §Pg§#}g889gﬁam3ﬁﬁ %gi?hﬁ??ﬁj pted r ous

| esi onsalsucheaseaogniizedkehatoshe; ideheitynbf akmal soyinf beasess thel udi ng
prol i fepabbyupcal 8IPLULARRANGE! Lar+h 1R SupEEYERERBLOSUBRLSC! & OO IR

tenporaf arthritis; thronboangirtis obl'iterans; nucocut aneous Tynph node
syndr onBe UBAGTELtREA ShekoWBERed AEdNaRBE by~ gidwe hdPAel®rkondc|Rudi Ky

ut eri neahai RYAF@SabsdiPt WA 26610l ¢ FXA/-LIS98/2 48 bubliie Hew@)ow)dsnand

TgLhods Of b hONGR T OB Y1 P R Bhian) A0S, O -0 A ATt hods
and R, is present and the other is absent and R, is present;
when X is C and --- is a single bond, R,, R, and R, are each
present.

In a preferred embodiment of the invention, the
20 chalcogens in the compounds of formula (I) are each oxygen.
In another preferred embodiment of the invention, the
compounds are those of structural formula (I) wherein:
m is 0, 1, 2, 3 or 4;
each n is independently 0, 1, 2, 3, 4 or 5;
25 X is C or N;
Y is absent, (C,-C,) alkyl, (C,-C¢;) alkenyl or (C,-C;)
alkynyl;
R, is absent, -OR, =0, =N-OR, -0-C(O)R, or when taken
together with R, is a 3-8 membered oxirane or a substituted 3-8
30 membered oxirane;
R, is absent or -H;
R, is absent or -H;
R, is -H, -OR’, -NR’,, -CN, -NO,, (C,-C,) cycloalkyl, 3-8
membered oxiranyl, 5-8 membered dioxycycloalkyl, =C(O)R/,
35 -C(O)OR’ or -C(O)NR’,;
each R;, R, and R, is independently selected from the
group consisting of -halogen, -R’, -OR’, =-NR’,, -ONR’,, =NO,,



sickle cell disease and/or cell proliferative disorders. The conpounds and
-met hods of the invention also provide nyriad 5 advantages over the

treat nent vob owpeeki € cell di sease and/or cell proliferativepdi gsysdggs W th
d otrimazole or other antimycotic agents. Mst significantly, the
conmpounds of the invention have reduced toxicity as conpared with

C otri mazm,e czdeot,hec(ambnwycetl(o)ngep,t s-c @)WR’h@ref)or e-gpr@wiyde 10
conseque grapgut i n clinical settings. For exanple for
cIotrlnaz [%h 5? % et | i&@ﬁﬁBf% 2 he i ni dazol e noiety is responsible
for inhibiti @gca Wi de uadgeeodentwoehlgcn‘ee@-ﬂﬁ@m’shpeygmomat al yzed

reacti ogynswWkGhy e@Nshit yeese hguk qal ctoxiycgheaical etfects (Pappas and
15 Frankl?ﬁ 199% TOXICOFO? g y ral\/hts&ura et9§ ? q%i Bi ochemi cal
Ph&r macBrbYRYA1: {184Fab5e5Y T h%u%?ﬁp*d{ﬁﬁ% 6FsCae airrlﬂ;ent(l%ncdcb not contain
an |n1dazabeymranﬁldabetéthtke (0j-€Ly) @lKhihey efore may not share

d otrinazole X | €S. ounds Th ounds whi ch
are capabl e o %ﬁ% #8 gﬁkﬁkféﬁﬁpggsgﬁéa%gg Cgﬁg %sn%% nP s d
prol|fefﬁpmoﬁhacgﬁpépngonﬁésthég|ﬂﬁen@Non‘&@ﬁ g@ﬁ@&al+9RSubsCK®uNRdw

3, 3- dlpheqm? orRMdapa@nerihfdsnetepd; (3-H) indol e conpounds, as well as 25
agglogues o Ias of ¢ ounds. wherein the atops_at ring

hese
itions 1 5&8 grg e2B nﬁé%?%ﬂfv UbStHEBN ES horel. e??PcﬁﬁF?E?QEﬁW%&Yve
enbodi mepilecthé foopothdsgrappbtensistimdi of thabodgédre, Gac gwsr channel and/ or

manmel i ap g pL ati ?ﬂ the invention are conpounds
havi g 8 ?he étrgébtﬁglzfa% HEata @%r'ftl‘g’(l%)n (1) Y_ (R7) 35 (R7)m R3
X R each R’/ is independently selected from the group

con51st1ng of -H, (C,~C¢) alkyl, (C,-C,) alkenyl and (C,-C,)
15 alkynyl; and/or

--- designates a single or double bond.

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

20 mis 0 or 1; '

each n is independently 0 or 1;

X is C or N;

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

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

R; is absent or -H;
R, is absent or -H;

30 R, is -H, -OR, -NR,, -CN, -C(O)OR, -C(O)NR, or 5-6

membered dioxoycycloalkyl;

each R;, 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, (Cs-C,,) aryl, substituted (C.~C,;;) aryl, (C,~C,,)
alkaryl, substituted C,—-C,;) alkaryl;
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-20 WD 99/ 26611 PCT/ US98/ 24819 or pharmaceutically acceptable salts or

- hydrates thereof, wherein: mis 0, 1, 2, 3 or 4; each n is independently

0, 1, 2, wo%mes115; 5 Xis Cor N, Y is absent, (Cl-C6) alpbwusgé/ﬁm@)

al kenyl or (Cl-C6) alkynyl; R is absent, -OR -SR =0, =S, =N-OR

-OCOR -SC(OR -OC(S9R -S-C(S)R or when taken together. W|th R2 is
a 3-8 10 nenidreecxicherosybstdkightodsa-snbst oyt ediid-,8 reRDesRdl

het er oc I is absent or -H, R3 is absent or -H R is -H -OR ,
-SR ){%Ii’%%lméﬁh%lﬁloz (C3-C8) cycloal kyl, 15 3-8 nenbered

het er ocycl oartkly“—l ary¢( @)@ alk@FS)"-RsubS@(lQl@RtS arg( SR inday)BRL 1y
C(S)SRée1e@&@%NE%%m0kheC§§bUB'30n§§§ﬂ15ﬁE:Eﬁ ﬁnd_ '55fndﬁﬁ@nd§@5|

sel_ect ed omt ou onsi sti ng of | ogen,. - “NR 2,
—ORR 2, Rz7g?ﬁlkg t‘}\f oﬁ?cg g kome 1@11@)0? C(O)SR' ' 20

-C(S)OR, -CB(S)iR rH, C((O)‘NR)ZMRQCLS) NR, 2C;)- GL&eNRL( o ) e, -e.§( S)lN?nQQR’ )
-C(O NR 553} C(S)NR‘(SR‘) -CH(CN)21 -CH C(OR ]2, -CHCSR]21
-CH[C(O)CR']Z -CH C(S)OR g OLSR‘]Z and -CHC(S)SR ]2; each Ris
i ndependent | 37'§e|1§c?e§1¥196ﬁ1 Pﬁed@P &g boBdeonsisting of -H, (Cl-06) alkyl,
(C1-C6) al kenyl, (Cl C6) al kynyl, (C5-C20) aryl, substituted (C5-C20)

2BL, o0 S2oh pRLR R UBSELLURRC L RGBS e e
group cbthebst Piﬁgsmucmall\mmum 2I)-@rRerein® -C(O)NR 2, -C(S)NR 2,
-QO R, -SSR0, 1’C(Q)SRDI.-§2§S)SR' and tri hal onet hyl ;

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

X is C or N;

15 Y is absent, (C,~C,) alkyl, (C,-C,) alkenyl or (C,-Cq)
alkynyl;

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

20 heterocycloalkyl;

R, is absent or -H;

R, is absent or -H;

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

25 -C(S)OR’, -C(O)SR’, -C(S)SR’, -C(O)NR’, or —-C(S)NR’,;

each R;, R; and R, is independently selected from the
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’),

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

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

35 alkynyl, (Cy;~Cy) aryl, substituted (C,=C,,) aryl, (Cq—C,)

alkaryl and substituted (C,-C,,) alkaryl;

24~



the aryl and al karyl substituents are each independently selected fromthe
~~group consisting of halogen, -CCOR, -C(SR, -CCOOR, -C(SOR,

-C(O SR ,wdlosé6iR . -C(ONR 2, 35 -C(S)NR 2 and tri hal ometpyhises/zégid\O

997 26611 PCT/ US98/ 24819 each R is i ndependently sel ected fromthe group
consi-sting of -H, (CLl-C6) alkyl, (CL-C6) al kenyl and (Cl-C6) al kynyl;
--- desi gnatese ehstegbeyoroadubl euhmtd.tuehitis afiee egehpanddpenfiestivct ural
for mul aséiécté&efzb&mdth@%w ddife iRy e Lohg PaGL1 I OME: L bR 2

and

(designated --- ,elt er_a single or double bond |t
recognlz%bp)’fﬁl ztrh6§'e(sdiRskr | TC{P e ar‘f(st)rpﬁ when Pk bond:(sé 55 doubl e 10
bond C&{da&_fllﬁﬁlérh‘@tlsymﬁtltuents nmust be absent. It will - al so be

regogni zed Lhal L0ey 1 ERtL i 8l KAlAG JIEIUeNSES e iRLeBENaEne] absence

certain s
i s selectid Hoon, th gRup ArhsRs Ny ff dalodfmen K (P4REand - - -

e un st ood

is N and
is a

doubl e hopghrR2 .a@po)]@RS aF g5 asent-c \har X i< (8)amrd --..Cng§N§13| ngl e bond,

one of Rl ‘and resent and t'he other i's absent and

I'S present;

when X TG(9 MRt a“d |t§15’a§ W§EEYEénd, R1, R2 and R3 are each present.
preferred endach rmntl@flrﬁdrspermmmm}orseltdta:eﬁ)ﬁﬁmi ¢hgesoup t he conpounds

)

forrruclues{#ne%emeac}b o] g%n fnog eré?Lgifélﬁgfrj f’[['@ %;T%\?\L of the

entlon

onpounds Zr et tr uét ural erein:

In a

mis

0, 1, Z=ikymyls;, each nis |ndependently 0, 1, 2, 3, 4or 5 25 Xis Cor
N, Y is absent., déd1&ated kylsiddile G Eheny Ibaria;( GhaCs)  al kynyl ;

15

20

25

30

35

wherein when X is C and R, is =0, =S or -OR’, at least one
of R;, R, or R, is other than -R’, preferably other than -H, or
Y is present or R, is other than -H; and when X is N, --- is a
double bond and R,, R,, R, and Y are absent, R, is other than
~-NR’,, preferably other than -NH,.

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

mis 0, 1, 2, 3 or 4;

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

X is C;

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

R, is absent, =-OR, -SR, =0, =5, =N-OR, -0-C(O)R, -S-C(O)R,
-0-C(S)R, -S-C(S)R, or when taken together with R, is a 3-8
membered heterocycloalkyl or a substituted 3-8 membered
heterocycloalkyl; '

R, is absent or -H;

R, is absent or -H;

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

each R;, R, and R, is independently selected from the
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’),



Rl=is absent, -OR =0, =NOR, -O-C(0)R or when taken together with R2 is
-a 3-8_nenbered oxirane or.a substituted 3-8 30 nenbered oxirane; R2 is
absent or wél92é311is absent or -H R4 is -H -OR, -NR 2' -gdd/usdsiddsio
(C3-Cs) cycloal kyl, 3-8 nenbered oxiranyl, 5-8 nenbered di oxycycl oal kyl,
-C(0O)R, 35 -C(0)OR or -C (O NR 2; each R5, R6 and R7 is independently
sel ect ed-d (rINMNRNOR 'Qr;0 HT () NRI’ ISR QY , of—c-(E;aNngeaR IR rcHOBRN), -NR 2, -ONR 2,

N (0) N@[W%Caeell gg/ 8 248%[%9!\1012, gﬁ%%%am%(?)s NR

|ndepend’éfrHt[IC%OE)éiPédtzeén@rDﬁffifﬁésl;ﬁ% Ix7 consi sti ng of -H, (Cl-08) alkyl,
(Cl C6) al kerlch (RCJ.:.sCG)nd eﬁhlé)ﬁlﬂlhz segéceaa) £26x théU?ﬁ;h%Ut ed (G- C20)

|, (C6-C26) .al kar. t ( 6) kary e oxirane
su sti t GRS é"rlé‘geé’fy r"ﬁdgﬁen 535} e‘g % n[ He diStts)consi sting of
-CN, - Na@kynyR®,2 (C:OR,) agyD) |\|Rllﬂ$t1tﬁx@)m:5'@3@ taryial ofwt-hyl); 10 the aryl
and al karyly,54b t agh 1 sel ected fromthe group
consi stlgr% ﬁihgfnld lé%%tsst%%)% E ?E C?Oii O NR 2 and tri hal onmet hyl ;
coch B 119 | FBeoBRIEROCYCIRAKYAISRPBRIEHENES cape EaRb| SeRmBeRAFLY | Cl- OF)
al kyl, eelec@kaalticemythendroGp- e6hsidbiagkyaylenandlol, -~Nr/desigrates a

EL° b ETHBe, o0t s cRl el e85 gRIOdTB ey NechRTRRYIs are
[ ndependerit ty ibadomethyXiis C or N,
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',,
15 -C(S)NR’, and trihalomethyl;
each R’ is independently selected from the group
consisting of -H, (C,-C,) alkyl, (C,-C,) alkenyl and (C,-C)
alkynyl;
--- designates a single or double bond; and
20 wherein when R, is =0 or -OH, at least one of R,, R, or R,
is other than -R’, preferably other than -H, or Y is present
or R, is other than -H.
In_still another preferred embodiment, the compounds of
structural formula (I) are selected from the group of
25 compounds set forth below:

W )
90 D)

o OH

(1) (2) (3)

-2 6=



Y+s absent, (C1-C3) alkyl, (Cl1-C3) alkenyl or (Cl1-C3) alkynyl; 25 Rl is

~absent -H -OR =0, -NR2, .=NOR -OC(OR, or when taken together with R2

|s 3-5 nemMapyrbenxi rane or 3-5 nenbered substituted oxirameTiSdshssiabsent

"-H, R3 is absent or -H 30 R4 is -H -OR -NR2, -CN, -C(OOR, -C (O

NR2 or 5-6 nenbered dioxoycycloal kyl; each R5, R and R7 is independently

selected fromthe group consisting of -R, -F, -C1L or -Br; each Ris

i ndependent |y sisting of -H, (d-C3) alkyl,
‘ ryl , substi

PCT/ US98/ 2481 " oXi rane substit R -CN, -NOZ, R $ and
tri hal onet hyl ; d

sel ected from oup consisting of -F\,°d, -Br, -C 5 -NR 2,
“(OR, -C(OOR ahd Lrihalomethyl; R ys -H (C1-C3) al kyIO‘C'(le'QEB)
al kenyl or (Cl-C3) algynyl and/or --- &% a single or double bond. 10 In

still another preferred enbodlnent t he conpounds are those of structural

formula (1) wherei(d) mis 0, 1, 2, 3 or{#) each n is independédtly 0, 1, 2,
3, 4or5 XisCor N 15Yis absent (Cl CB) aIkyI (C1- C6) aIkenyI or

(C1-Co6 ) Pt~ s absent, =0

-SAOR

cl | \ o 5 ©
(10) (11) (12)

O—CH,
O 1
0

OH o)

(13) (14) (15)



-OCCSR -SCSR . or when taken together wwith R2 is a 3-8 nenbered

- heterocycl oal kyl or a substituted 3-8 nenbered 20 heterocycloal kyl; R2 is
absent or wdlgedgsr i s absent or -H R4 is -H -OR, -SRI, -Ngpgusssizhbio- NO2,
(C3-C8) cycloal kyl, 3-8 nenbered heterocycloal kyl, -CCOR, -C(SR,
-C(OOR, 25 - C(S)CR' -C(OSR, -C(S)SR, -CONR 2 or -C(S)NR 2; each
R5, R6 and R7 1s |ndependently sel- ted fronlthe group consi sting of

-hal ogen, -R 3-SR, -NR 2, “SNR 2, - N2, (OR,
-SSR, - (OSR, - -CS(H R, -O S)NR 2,
(O NR (OR 20 -C(S)NR (OR) ONR (SR ), -C(S)N , -CH(CN)21
CHC(OR ]2 C(S)R ]2, -CHCROTR 121 - CH C(S) OR | CH[ C(O) SR ] 2

and - CH C(S) SR ] 8- each R is independe selected fro

‘.‘ gro
consi sting of -H, \- C6) al kyl, (Ci1- | kenyl, (Cl-C6) I {/)nyl,
(C5-C20) aryl, sub€tiYmed (C5-C20) ary=<(&6-C26) al karyl ubst i t ut ed
(C6-C26) al karyl; {0 99/ 26611 PCT/ US9g/ 24819 the heterocy al kyl
substituents are each i ndependently selected fromthe group conS|st|ng of
-CN, -NO2, -NR 2(360R, -C(ONR2, -A¥NR 2, -C(OOR, -C(SPIR ,

-C(OSR, -C(S)SR and trihalonethyl; 5 the aryl and aI kar yl substltuents
are each |ndee: dently selected-f t he group consisting of hal ogen,

C(C))R' - C))C]?ll -C(S C))SRl,--C(S)SRl, -C(C))NRlZ,
-C(S) NR 2 an onet hyl ; each dependently selected fromthe
group 10 cogsi -H, (C1- (C1-C6) al kenyl and (Cl-Co)
al kynyl ; -- ates a single dff; and
o} OH OH o
(19) (20)
In still another preferred embodiment, the compounds of
5 structural formula (I) are 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.
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,
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wherein when x is Cand RL is =O, =S or -OR, at least one of R5, R or R
-i.s other than -Rl | preferably other than -H or 15 Y is present or R 1is

ot her thawoddneeaid when X is N, --- is a double bond and RpcriidesiAgiand Y
are absent, R is other than -NR 2 , preferably other than -NH2. In still

anot her preferred enbodi nent, the conpounds are those of structural
fornulaptppamheﬁebﬁld202nhY@rgxyactec3a©¢dA-21nxﬂr¢xynropahqxnuhnnd,y 0, 1,

2, 3, 4206xéproﬁah§1@ adili$ éﬁﬁdlég g@id alwéandg'l&@c'ﬁ_ g:g&%%) g

(Cl Co6 | s, absent, -

-S qqﬁonveé?ééS)R ess )@@norevﬁ%vﬁla?%% Pb*i;%trré? %‘Gteh se $orm- 8
nenbereHyhereabmyntoahtylaDkaB;subst|tuted 3-8 nenbered heterocycloalkyl
R2 S absent SR, -NR 2,
- (£ e el B PP 85 Racrlah o mafio i 2 o |
C( S) R‘ phame):avatlca C(symsptaue))%nlts - Gy sr:nven‘@(c@) MR Y2 emp 1o@(,S) NR 2:

each R5yh&BBeanfpRichpléNdepensesd ! ys spdect o4 Jrrém\ré’@eci’:%c&rn@rafc@% sting
of -hal oge ONR 2, -SNR 2, - OR,

-C(S)R Cgm}’c’ﬁ?bﬁ‘ (e %(O)%Ezrate%(@j@?) _CS(S)R, -C(0)NR 2, -C(S)NR 2,
“C(0)NR (OR The c@Bpt¥na9/ @ESAN 1 IRET/NISO8T 1246809 be GiBpded @ar Yiny C( O) NR

(gﬁrqcﬁ%%g&scﬁﬁ&%)ﬁg\g%igé%@@g SRR T (g s 2

each R fRePheepcromperydsSe| et EERD %rﬁ%qﬁe'@ﬁ%rﬁrﬂaé‘(ﬁﬂsl Hrigwn ¢fn tHe ( Cl- C6)
al kyl , 4f8: C69raféefwa pl(&leé@s Rt&KYiVlust kP By aind , substituted

(Co- CQQQG gsénéé%&ve examples Necessary starting materials may be
obtained commercially or by standard procedures of organic

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

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

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

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

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

30 invention.

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

35 about 10 uM), as measured using in vitro assays that are
commonly known in the art (see, e.g., Brugnara et al., 1993,
J. Biol. Chem. 268(12):8760-8768; Benzaquen et al., 1995,
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alkaryl and substituted (C6-C26) al karyl; the heterocycl oal kyl substituents
-are each independently selected fromthe group consisting of -CN, -NQ2,
-NR 2, -OW099dddir (ONR 2, C(S)NR 2, -C(OOR, -C(S R, -ferAsIg4819
-C(S)SR and trihalonethyl; the aryl and al karyl substituents are each

I ndependently selected fromthe group consisting of halogen, -C(OR,

-C(S) R ,NatG(xd ®FediciFeS)I0R34~53(00).SRALteEhSEIRe 1y, CoD) MR 2ddifdbon C( S) NR 2

consi st 1 oty Al da HPANR 6 BAEHETLL PO BB R
--- desilfhat e2eRcentAElR @b uPBEIH thatd vie l@ise 56i*n inhdbiRions E£6ror

-OH, at ii9asitikh Ot Rhe RAar@osRenhanhedt Ber 168antnRn, aBbiteighly ot her than
rese or R4. s, other than In_still gnother preferred

-eﬁbsogirrréﬁd,s/c{%h@rb purts PPt ian Icefllir RECd 1Eerakionsefed&8 from t he
group ofthdn cdmpoiunds et asomtda sieledwusiniHZ nOvbroabls6ays (2hat 3are- 26 WO
/99< Zgltslgﬁd:nggnng?r%ﬁ%}%&g‘%cgr@% seg,oe . Z.,CHBgE'anay'aoe_'tCyl ( fl) 165’% ’ (6) \/
J. Biol. Chem. 268(12):8760-8768; Benzaguen et al., 1995,
Nature Medicine 1:534-540).

10 Representative active compounds according to the
invention are Compounds 1 through 20, as illustrated above.

In certain embodiments of the invention, compounds which
exhibit only one pharmacological activity, or a higher degree
of one activity, may be preferred. Thus, when the coﬁpound is

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

20 have an IC,, of Gardos channel inhibition of less than about
1 pM, with at least about 90% inhibition and/or an IC;, of less
than about 0.1 uM being particularly preferred.

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

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

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

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

Exemplary preferred compounds for use in methods

35 inhibiting mammalian cell proliferation or for the treatment
or prevention of diseases characterized by abnormal cell
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(7) (8 (99 A ad C ~NR CNC G OO ONM(10) (11) (12) ap-NH2
- OGCH3 CNc O OHOH O (13) (14) (15 -27 WD 99/26611 PCT/ US98/ 24819 -
\ 0 O (1&yo¢azep11(18)- O OH OH OD (19) (20) In still anothaeicTausskessied
enbodi nent, the conpounds of 5 structural fornmula (I) are selected from
the group consisting of Compounds 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,
ﬁ5, 16 ,prbi.i £kt ikh &Eﬂ:l&ﬁe Ebﬁp@ba;:i aahbetsuct uzal 3foaspruépezrrederred to
erein y ..exhibit p onena taut omeri sm conformational 10

I someri'sm 1slt’eP"'egc}i slgtrferq'Fqugr aﬁeoﬁgt’ri c isonerism As the structural
formul ae drawings within this specification can represent only one of the

possi bl e t ay GMerHGEMARSHMBLEORBLteESORERBRin@BBAREQERII C Or geonetric
i soneric for ns, at the i nventi on enconpasses any

t hat,
t &ut oneric, 15 Cé‘ﬁﬁiﬁ%&ﬂ%ﬁ&% Hgé%rsl}’gg BRAEALT onBF | BPRFYSeREL PR 1Y soneri ¢

acceptable addition salts or hydrates thereof, can be

delivered to a patient using a wide variety of routes or modes
of administration. Suitable routes of administration include,
but are not limited to, inhalation, transdermal, oral, rectal,

10 transmucosal, intestinal and parenteral administration,
including intramuscular, subcutaneous and intravenous
injections.

The compounds described herein, or pharmaceutically
acceptable salts and/or hydrates therecf, may be administered

15 singly, in combination with other compounds of the invention,
and/or in cocktails combined with other therapeutic agents.

Of course, the choice of therapeutic agents that can be co-
administered with the compounas of the invention will depend,
in part, on the condition being treated.

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

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

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

When administered to a patient undergoing cancer

35 treatment, the compounds may be administered in cocktails
containing other anti-cancer agents and/or supplementary
potentiating agents. The compounds may also be administered
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forms which exhibit biological or pharmacol ogical activity as described
~~herein. The conpounds of the invention may be in the formof free acids,
free baseavowypésar maceutically effective salts thereof. 20p&H0spsasibs can
be readily prepared by treating a compound with an appropriate acid. Such
aci ds-include, by way of exanple and not limtation, inorganic acids such
as hydr @hakbekaaiids cohydiachbosgentdyeiobrorns: e . didswfigdes aa d,

nitric aci.d a c n iC uch as acetic acid,
-28 WO §3Fi%§i%n gﬁ?%éb%/Z%h%B g%r%%%%o?%8%g$%’ éﬁ%éﬁ%iwacetlc aci d,
2- hydr oryptepgsnaoks,aetd, 2- oxopropanoic acid, propandioic acid, butandioic

acid etc. Qﬁexebsﬁb&r abaggatﬁaﬁa@a@ebéoaaeéaﬁﬂnié%&é&]wﬁrpecntéase form
treatment wi_th F addition_to the above-described conpounds
2 theninyenbs £

ana t heFP™PBREAFRE %Bté%? udey 1€ 9t he P T HRRMY ST SSI oy,
wher e apppacabhaasewlB&Eemyasnmemmsakfmmso¢&nbenldtmmm;cﬁrmdﬁtixannpounds

(e.q. ed C | repared by
any 10Q%§§§zésg§9 g%&ﬁuggﬁbeegpgglca %% t é% o#%%ﬂiégtwncal
conpoun@gtasapﬁaﬁlEcbvo€é§§§§aé%%eme@@ckh@QMY¢hPirﬁﬁuﬁﬁﬁubxqwﬁéﬂﬂad
processggxafebnbhusﬂca; eﬂs’eyametnﬂ@pgsmgﬂﬁ@tévgomﬁrplm QUSRS SAfBL

t t be_, ., obt d, t andar d d
ot Bor gakp L 1ELeRERi T Pg RARRHRRTSe bl orol he” LERFBARE '5HE o r°C?aF{§S
avaiIabkhydﬁmxyqdrbammée)coﬁ@oﬂﬁdmsdeelEweﬂrfaanvAl@afnam Fdatfenapb,as  an
agent tﬂyéﬁ@ﬁdé' QEEEaEQ' l(LﬁlQItﬂyijéfééQPn%erE{Qf ”@ﬁé?&bu@)ﬂd/ md TR | an

cell pro eration be determ ned usi st andard technlques
Prefereh??%PPy,MﬁcEBﬂﬁﬁﬁﬁﬂmiges%%} é?lYEPg%FS%V$E%F@ﬁ elRhstany det er i ne
I ts phamebeapbgpbaninact MEshY; MéthdPBéxLBSEENTINE MDtomec oMo WSEf t he

ifgenti?g.p’-DDD); Mitoxantrone HCl; Octreotide; Plicamycin;
Procarbazine HCl; Streptozocin; Tamoxifen citrate;
Thioguanine; Thiotepa; Vinblastine sulfate; Vincristine
sulfate; Amsacrine (m-AMSA); Azacitidine; Hexamethylmelamine
(HMM) ; Interleukin 2; Mitoguazone (methyl-GAG; methyl glyoxal

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

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

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

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

35 calcium leucovorin.

The active compound(s) may be administered per se or in
the form of a pharmaceutical composition wherein the active



exhi bit two pharmacol ogi cal activities: inhibition of the Gardos channel
-of erythrocytes and inhibi.tion of manmalian 25 cell proliferation. However,
i n sone cas@syr2dshie conpounds of the invention may exhibit ptnysosngsiof

t hese pharnmacol ogical activities. Any conpound enconpassed by structural
formula (1) which exhibits at | east one of these pharmacol ogi cal

activiti esmpoundiig) deseiint adhiexwmtdi witherseope nofre hEhgpmesentic3Q 1y

i nventi ogccbpt88ner @hrriBfs aCL kN Ep FOIPO WISy flﬁ]e G;pﬁyﬁ%ge%rﬁcaahose

whi ch induce at | east _about 25% inhibition o 1iannel " of
eryt hr oc§PBBOEHEASHF eBORt USBOlR APCMYI2NRT Ifltdbdie PERBanthilbiviendd oof
manmal | afagebe poshuietedi DN ¢omeent bshall wEnmdouisity Mle oS meeasur ed

usipg in_yitko,assays,that are ommonly known in the art (see, e.qg.

B ugnar aPhY o451 B818YELY "Bhe B e PRI Jorll WhhasDh ey Bl isieat aber ol
1995, - 29uwl 98y 266 1uh PAT/ USIBI LUBIY pitessinedititie kd334e540) .

Al t er nat L¥RbYun@é 1&@%%%%9?«;1&?@ R Y &LPTROUY of the invention

generall%Hmnll ave an_ " | concentration of, conpound that yields 50%

i nhi bi t i BRAFFFRFCUEHFR BHY i 0P BPP8 el CHAL Ihniedsgendsyy: upen sbsut 10 M 5

and/ or anohwtB0of cadmivil bttatiowlfcloeddnproliferati on of | ess than about 10
as neasur us| | It 3 t hat,.are only known in the art

(552 g o i, e 08NS ' s KR bl 800" 5766

BenzaqueheEpu g ted 1D9mqueens) ro Nt @ihe Presraly) in PhRsicdegitcatlilye

active S0051 QCSOf fh Y Sk N HAWEIMd Wb RIS JPPMRaURS- /L through 20, as
illustrate bove. 5h§1certﬁln'%%EOdlants of the inventlon, conpounds

whi ch exP? bt oM ° tre? iR UGS - oF F HiTGRSTUFe§Rde of one
acti vi t yadminyi sfer gt ey reshe thrarst s vdEpr dgre atoniaunthe Harki elro the pesed i n
mef{ods fO-hELada Oéré)r@élé‘dqt'ﬁiﬁﬁi & Gald1 A 135858 suth '&M%@% tgf educe
sickl e cell dehydratlon and’or el ay

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
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 pyrrolidone, agar, or alginic acid or a
salt thereof such as sodium alginate.
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t fe occurrence of erythrocyte sickling or deformation in situ, it is
-~ preferred that the conpound exhibit at |east about 75% Gardos channel

i nhi bi ti onve 92msr ed at about 10 MV) and/or 20 have an | C5Gcgiusoahsiis
channel inhibition of |less than about 1 MM with at |east about 90%

I nhibition and/or an 1C50 of |less than about 0.1 Mbeing particularly

preferred lar f e n o) ' rel d to
Gar dos chanﬁgﬁgpﬁﬁlﬁﬁgggnggﬁ Bgﬁggpgacg?Fﬁ %%gg§%i€n8§£€99§§5 6@5 ound
number s thisopugpoge,7cogcensratgdafgay. sohehione %%ﬁp%%n@s¢%rt%hkﬁhused in

et hodsmbg bmabnaulypbemeaﬁndgaﬁrdeaslehatam erpaegv byyabnor nal cel |

lif | f t t t
Pt of er aBTE-ERAESTRe "cARBSRRE S5kt oPp uetFELeRe LEbtrSh oS PP bi 1 on of
m Bogentitdndun ddPkigeol Lhedueronolnbicns edand subbalpld OoMdnimd/ or have
an | C50sph vegkls BE-OlsbfL%ﬁE' ﬁExEﬁréESS D&Béﬂu@@@”&rz%out té""r@& ahe | €ast

about 90%.i nhi bition and/o | C50 | ess than

parti cuPgfed ﬁPeFBFrEBbleﬁﬁeﬁﬁlQF?gﬁ?eF%?Féﬂg%oﬁﬁﬁuﬁﬁ%n EﬁlQﬁkﬁ?% 9%t hods
35 i nhi bbt chgraererlizandiefbrpnol cobpbbhabiows dOradhbvé reahpdiia or
preventggg gf di seases characterized by abnormal cell -30 WD 99/26611

PCT/ US9 a819 proliferation include conpound nunbers 1, 2, 3, 4, 6, 7, 8,
180 11, 15, Pharmaceudbigad ppepsrationsuvhithrcamdb®osted afaltym nistration

5 The CQHEQHBéSpGQECEhEeQaBQﬁ%B1m%epbﬁr@@&%‘ixhCaééYweﬁfC%’t@cpf@ addi tion
salts or ?¥drates t?ereo can delivered to a fatlent u5|ng a w de

vari et yS8f1PguFaBshtefiphede of %ﬁ%?ﬁ?%t?%ﬁl?ﬂplﬁﬁﬁ SHF R 1 TR BF
adm ni s¢intceonli arl sdebitbilit aTnenpmsh+ﬂitedhpsulesﬂmﬁmu¢ﬁmtaimzmm&dernal

oral, rgctale 1fgtLa éHl:'§0§§ agh{%E3EE N £ 2NEl PRLENL &Ll 2 &ééfat'on
|nclud|ng I ntramiscul ar cut aneous and I ntravenous injec
15 binders such as starches, and/or lubricants such as talc or

magnesium stearate and, optionally, stabilizers. In soft
capsules, the active compounds may be dissolved or suspended
in suitable liquids, such as fatty oils, ligquid paraffin, or
liquid polyethylene glycols. 1In 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 ménner.
For administration by inhalation, the compounds for use
25 according to the present invention are conveniently delivered
in the form of an aerosol spray presentation from pressurized
packs or a nebulizer, with the use of a suitable propellant,
e.g., dichlorodifluoromethane, trichlorofluoromethane,
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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The conpounds descri bed herein, or pharmaceutically acceptable salts
—~and/or hydrates thereof, may be adm nistered 15 singly, in conbination

w t h ot herwoospssunds of the invention, and/or in cocktails pobsssadsisi t h

ot her therapeutic agents. O course, the choice of therapeutic agents that
can be co- administered with the conpounds of the invention will depend,

in partcoﬂelﬁbeugomﬂfhs@anbelm:xﬁxw@wans Zﬁofoinﬁé@i'ﬁliﬂrﬁ,ma Wheye adm ni stered
to patlents sgffer ﬁP £o$1 sickle cell disease ound%ﬁ@f t he
nvont| BheseRtes hatnhf oFes S 4 RAee of | o SRR dorits WS T o t r eat
the padosei obptainarandwitinean squp@@msr@snir\satﬁeve.f f éfites composiltyons

associ ah g g vhid %hEK'fofﬁé'aé"éﬁs”ﬁ Ens PUGD, A0TS) ol | i em AR 18l 1

anal gesi C antiblrotics ounds can nlstered in

coékt ai PELY 0¥ 2R AV ABUSt ieRiatRsu sarﬂ%dﬂaiér%on%lfﬁm?ﬂ%}mﬂﬁc?r% agesds sickl e
clell 13@2@1@5& s@@baﬂﬂﬂﬂgbtﬁtﬁmihzﬁg@i agmaycsﬁtﬁans/ﬁtg r(tlaerrl ne elt

al ., , ; ro ur.ea et a
1995, N. 30’\%% gaﬁe%hcggz%‘(%%i %’F ér/ %&é’:"g et
al , 199ncMNid&ngfiuedus Mlumﬁ)ofmaa?@;vambmmmw Jsal ts such as
mgnes'&'ﬂé@s&i@ﬂfésf&ma Addit 13901 1,8 oads ﬁégﬁﬁ&a)o@%@ ac¥isR

adm ni stered to a patient undergoing cancer treatnent, the conpounds may
bk0 adni FPRPRYRYS | RAX ookt B $RATRD A S| FRRHPRK Hate Mty c‘d?it,eé’rtléﬁ’ent s and/ or

sggp{/\g@ﬁ %51@@£Ent$%itaﬂg1@ hﬂ‘.h:ecﬁswrpwms cgmweaimdse 1awntuhrduetst ter edt
'Ehe Si dg ‘T%? &# gg{’ é—;@ %elz%aﬁ'r} hoeirfl \oF %@#ﬁe&g@ntﬂﬁﬁg%c&%& el'sa(? z'ftal Onrea

pr ot ectsuel astethynht ¢leatr or mwymlm IRt chlRaffAmEst ePqiiesiush the 5
conpoungs Sht 168 SHYSEh S Dind Nid HAontea fh s et Qi dH d8icr ARAT agi Nase;

Blgony thé 5%5%%51ty o r%%é”éﬁéﬂkné%%ﬁ?“%ﬁék as sodium carboxymethyl
cellulose, sorbitol, or dextran. Optionally, the suspension
may also contain suitable stabilizers or agents which increase
the solubility of the compounds to allow for the preparation
of highly concentrated solutions.

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

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

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

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

30 or transcutaneous delivery' (for example subcutaneously or
intramuscularly), intramuscular injection or a transdermal
patch. Thus, for example, the compounds may be formulated
with suitable polymeric or hydrophobic materials (for example
as an emulsion in an acceptable o0il) or ion exchange resins,

35 or as sparingly soluble derivatives, for example, as a
sparingly soluble salt.
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(BCNU); Chloranbucil; G splatin (cis-DDP); Cycl ophosphamn de;

- @yt ar.abi ne: HC1; Dacar bazi ne; Dactinonycin; Daunorubicin HCL; Doxorubicin
HC1; Estrsoustiesa phosphate sodi um Etoposide (VP 10 16); FHcaxidosigie;

Fl uorouracil (5-FU); Flutam de; Hydroxyurea (hydroxycarbamn de);

| fosf-ami de; Interferon Alfa-2a, Alfa 2b, Lueprolide acetate

(LHRH- r el easimig: fracirotacnad iegile combosistibne al SENkhy &Bﬁbfgggthanine HC1

(nitrog n rine; Mesha; thotrexate (MTX) ;
M torryc%l :% @ncellﬁ o?hqjﬁal Bﬁﬁ%/% %%%g%%?r She®FCIPIBRFPeot FHRMPLes
Pl i cany@fh;sudgh segrensheTHEKCistieapsoincilndeTanbxafennott Lankted to

Th|09ua®dT%1dH“dHﬁﬂﬁha€@ n@a@%ﬁhﬂepﬁBEEﬁEQe VbEEEbﬁE'Eﬁga? Ifate Amsacrine
5AI\/BA) citidi Hexa %I nel am ne HW ; Inter

M togua &'ﬁé%rhﬁe %ll gty 8RS 615F599u3ﬁ9lﬁ9amg6ﬁe$um3@y;

Pent ost gioliyetByrhesiel wd ycmtshyl - CCNU); Teni posi de (VM 26); paclitaxel and

ot her taxanes; and Vindesine sulfate. Supplenentary potentiating agents

that can be co- administered with the conmpounds of-the invention include,

25 e.g., Tri&ydliE&LfectivepPosages drugs (e.g., impranine, desipranine,
am triptyline, clofaphageteichli BbR éghﬁﬁonsdg?ﬁ@éﬂlen?&i'rﬁQ%ywiﬁ?
tr|p line, ine.and ,ma ine); .non-tricyclic an
|-de%¥§s§§ﬁﬁeggud Vfgtdon 1§8EPSSIFHEP FitigasnkhaRain tae cdrhiye Ca”
antagonusgse@eegt is0ceatapaedl innaf tdepapeutibchlepdepraet g Sas@ne] i ne);
Anphot egi gi n Qﬁ Qn’a%Wﬁﬁﬁ §9f@@@198rnghhhggvgakgét?%tengéégsﬁfﬁg%%)

anal ogues (e.g., tanoxi antrarr %
antlhprFt€ﬁ§F§§ dFB&saG§“§1 apayBEpe E?CtlYﬁlBPrd@pP@rblguierg ,

buthlOnapplaﬁdtibhfwxaulﬂebendnd135eﬁahﬁh§”1bﬁUQBHOébﬂdlihgnaﬁéiﬂ tical
commoundlahein B8 UL HoRafEn s eg' IS ABLILEL Stlatile oo
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



conpound(s) is in adm xture with one or nore pharmaceutically acceptable
- garriers, excipients or diluents. Pharmaceutical conpositions for use in
accor dancevowd/dfseiihe present invention nmay be fornul ated i rpc@pgogatgional

manner using one-or nore 5 physiologically acceptable carriers conprising
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for oraachievedp bmdobhai desagel canekei pdpuste@uppdrdsabt ydawnwikidyy a
resul tipg EIH%FLLJOS.’tﬁ‘Q%?é??E&?#QQeéH@a %‘éf up.gh i g{gpul es, after adding
suitabl e auxilTaries, | desited, to Obtain tablets or dragee cores.
Suitabl e ex&hpreneytirellynepbeetivie agmovnts cfar Sigd R humans can ncl udi ng

| act 0sea18HCHESBet 8BANHEAQ! £rOf SRLRAL Ohoa&Es | Ul BSE SRampeparatigss such as,
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f h, wh h
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A particularly useful animal model for sickle cell disease is
the SAD mouse model (Trudel ef 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. Oncol. 1:95-108; Dykes et al., 1992, Contrib. Oncol.
Basel. Karger 42:1-22), restenosis (Carter et al., 1994, J.

25 Am. Coll. Cardiol. 24(5):1398-1405), atherosclerosis (Zhu et
al., 1994, cardioloqy 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; Benzaquen 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
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dessired, disintegrating agents may be added, such as the 35 cross-Iinked
-~ polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such as
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conbi nat1ons of active conpound 10 Pharnaceutlcai%fre %%tﬁﬁgns
tr,

whi 8h catiebé-kBeH" ot 8| Fe "BRE| e ?chu%hwi"f?l’éa'fﬁ%l%%p?ﬁﬂd]el

wel | as epfiinarstql sditapsubesisane of gelatin and a plastiC|zer such as
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st ar chessyahehbe ¢ub¢ﬂéah%sgsgehcgstrﬁtho@rOfNﬁ@h@%%%ﬁﬁ%ﬁ@%ﬁ%ﬂ&?Qﬂﬁi

opt i onal wllsha@bézsfspakelé@iar QﬁﬁBéi#:@ﬁceI hermcdihme W e be
di ssol ved or suspende Ult bl e q€|d§ such as fat qui d

t
paﬂaff|n°°BP°uP?qb?da 8F9é§ $TeRheSgl 52 sl 3 i gonc %ﬁ%ﬁﬁqﬁéﬂw§§lﬂay be
20 addedthél hotalnatreai efifeftbivertd adnievstthe i mtemded dcdsultn. dosages

suitable for §Hfh?§gnlﬂ'§ﬁéa%£§?h¥f %$ugﬁgyo@dggég§ﬁéﬁ§ &1

conposi tions ha the et's or |o0zenges ornﬁ%ate in
convent i el ﬁﬁﬁﬁé?er FBFlaﬁhﬁﬂlE?F%t?hﬁ°%¥°|ﬁh%¥%&|Qﬁﬂ tPRLSRARDANE for

use f25 aﬁé@ﬁdlgﬂckmetbewreﬁegisynaeeir@maten@o:ﬁwmmé%laelwered in
orm er oso a r p S ri.ze or
nebil | 7oFSm iR LREERE  ea B LHa CoF L SRPRL pf ol | At oS 30k °fs EfdTade

Ilze?
dlchlorodofbeoeﬁﬁechane, wntbhabcotlgolomﬂthané LM b61ng 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 typically from about 800 mg/day to 4000
mg/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 mg/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,
arteriosclerosis and angiogenic conditions such as restenosis,
a circulatiné 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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di‘chl orot etraf | uor oet hane, carbon di oxide or other suitable 30 gas. In the
- case of a pressurized aerosol the dosage unit may be determ ned by

providing_a valve to deliver a netered anount. Capsules and cartridges of

e.g. gel aMW¥%61lyse in an inhaler or insufflator may be PETHISRS

contai ning a powder mx of the conpound and a suitable powder base such as
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adninF?F&gfion |?éi&§2q£§3§§z§g2§%3fi%g§ %%E?hZyggfﬁggycgﬁﬁ%uﬂaguFn

wat er 18o/t$h|50 mer/Mg/Aadi-t | Stated isussensi efispetient hodyveurffceonpounds

TRy Darlenanedidh 1amesaREsak-ange! Yrofl 88buensaUescasheNhy widdapl ©
| i pophi lic sol.ve éf r vehch%§ include fatty pils such gs esarfe oil, or
synt h&FFE fté’tpr"fag' ¥y IESMe pPOUt A0 X0 APAYI MgV B Yr and gisRteri des, or

1pipos¢wp§caA4uedupmimﬁoattuon tospensi mggmiedayxont ai n subst ances whi ch
| ncrease 15 pBe othe05idukebe! BBnSHIBERSKIBn, SHELAAS SAGLHM G250yl Y
, or dextran. ronal Ty, "t he y

cellul ose, sorbito ) 1. C sdspensi al so
cont atRt&gvEdhIcaNs PehipdiirstedoindduidyalAyckoi REP¥Ade plasmaolebelsty of
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13at er sipéfler erises 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
agministered 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 bioavailability, patient body weight,
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The conpounds may al so be fornmulated in rectal conpositions such as
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Phar maceut| c conposi tions suitable use with 10 the present invention
i M@ ude RAHRATIIRRSYHR AT SiHeG8 Ve Hsr?j’ts@dl ent is contained in a

therapeutically effective amount, i.e., in an anount effective to achieve

its intended purp course, the actual amount effective for a
particul ar aﬁ%f{cgiTt%P£g¥ depend, inter alia, on the condition being 15

treated. For exanpfhe Ngteip hptivaen drxd ditymantodherapestice effiesitl e cel |

dehydr atggn @rpuxoéléiﬁiaazy ddMp ARG IIL A @he&raﬁehh&qe:ytleld%xclalnan&aw be
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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 this
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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the des|runngnﬁnx&nngp;qﬁlqrﬂqnﬁtggg1(0 25- 50 M in sulfuric acid) is
stirred at room temperature for 1 hour and then poured into an

equal volume of cold water. The aqueous mixture is extracted
with an equal volume of ethyl acetate and the organics dried

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

6.2 Synthesis of Substituted 1-Hydroxy-3,3-Diphenyl
25 Indane Compounds

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

solution of substituted 3,3-diphenylindanone 102 (0.25 M in
tetrahydrofuran) is added dropwise to 0.25 volume of a 1.0 M
30 solution of lithium aluminum hydride in tetrahydrofuran at
0-5 °C. The mixture is warmed to reflux and refluxed for
2.5 h, cooled to 0-5 °C and an equal volume of 1 M HCl added
slowly. The mixture is then extracted three times with an
equal volume of ethyl acetate. The combined organic extracts
35 are washed with a saturated aqueous solution of sodium
bicarbonate and dried over sodium sulfate. Evaporation gives
the desired substituted 1-hydroxy—3,3~diphenyl indane compound
104 in about 45-90 % yield.
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Referring to FIG. 1, substituted 2-alkyl-3,3-
diphenyl indanone compounds are synthesized as follows:

20 substituted 3,3-diphenyl indanone 102 (1 eguivalent) is
dissolved in tetrahydrofuran (0.4 - 1.0 M) and 1.2 equivalents
of pdtassium hydride is added. The mixture is stirred at room
temperature until the gas evolution subsides and then the
bromoalkane (1.2 equivalents) is added. The mixture is

25 stirred at room temperature and monitored by TLC. The
reaction is quenched with water and the mixture extracted with
ethyl acetate. The desired substituted 2-alkyl-3,3-diphenyl
indanone compound 108 is isolated by silica gel chromatography
in about 50-75% yield.

30

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

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

35 substituted 1l-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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PCT/ US98024818nd diluted with 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-Diphenyl-3H-Indolines
Referring to FIG. 2, substituted 3,3~diphenyl-3H-
indoline compounds are synthesized as follows: substituted

25 3,3-diphenyl indole compound 124 is reduced with sodium
borochydride 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 equivalent) 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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in rel atlve‘ﬁ%/ ﬁﬁ’ concentratjons mnul I"e tlmesdp I vel y,

if the 1% R REGHRRPRER R 1R 1 ck:'r7e el 9% r“}%lés Waf &t lirredequent
or periisli%®o anl |asdsxag¢th1au=atbas|§u1ﬁ£kict dEa eormor ;vaiasi r ale daadyni ster a

Cf’@pou%ﬁu{gewaé. né/oeﬁ%é)r&ﬁ ad{ cenqoa ﬁjlfaclalﬁ [ vlaq%or%%g:ﬁr}gt 0onsJt and to use a

|'ess frequent regl men o ratio her apeuti c
regi mervatex. | sSThlnreitinre ovas textrRcted gilinee dfimesheviditcidthydel | di sease

state. Zodie Usorid diyl IRANENE SltddUl L8N CAUGRIP, ddieg Gymgounds
can be adm ni S*H{e{f% bef or e, duer]eVge or after surgical renoval the tunor.

For ex ARftisthe s T F SRS I V@M funtreld & -i%hj%ect i on
into th(@amrmenmssof mmoitpheswmrqandna @ocmgicmmr 2ewry a wWidies. The

t r 3P F?as,, y then be renoved
slhg;rg. ca y urt % dosages o?llc%h"pJ dég]ugllat C{Tﬁrmr site can be applied

post renoval. Alternatively, surgical renoval of as nmuch as possible of

the tunor ca 10 epattthaddis WStr-atydbs8f-3, 3~-Diphenylindane
(Compound 3)

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

20 synthesized as follows: A solution of 2 g (0.007 mol) 3,3~
diphenylindanone (Compound 2) in 20 ml of tetrahydrofuran was
added dropwise to a solution of 0.34 g (0.009 mol) LiAlH, in 10
ml tetrahydrofuran at 0-5°C. The mixture was warmed to reflux
and refluxed for 3 hr., cooled to 0-5°C and 30 ml of 1 M HC1l

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

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

6.11 Synthesis of 1-N-Oxime-3,3-Diphenylindane
(Compound 4)

35 1-N~Oxime-3,3-Diphenylindane (Compound 4) was
synthesized as follows: 3,3-Diphenylindanone (Compound 2)
(2.0 g, 0.007 mol) was combined with 2.4 g (0.035 mol) of
hydroxylamine hydrochloride and 5.8 g (0.07 mol) of sodium




t he conpounds at the tunor site. 35 Conmbined with the teachings provided
--herein, by choosing anong the various active conpounds and wei ghi ng
factors swd9gesipot ency, relative bioavailability, patientpdpogogmageht,
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the popul atiop) ; ,CoyReHRES WBECEL: £ bbéldbb nyes apeutic indices are
preperred. Ther«'iloezaigH Garbianyifa ﬁeDBt gr ngd gy%&ﬁ aij tw&nﬁoﬁﬁ?a/ Jand/ or

ﬁn' mal 2'(I)'h8t3dl es aa? becuselaméah{zgr-ﬁm aaz_mw e «f&m Prgyus f
umans. e osage_0 S C oun [a thinh range (6]
pl asma concentratlﬁﬁérngf |ﬁggﬁagyiﬁg % BRYGEQ i? %P%wlT&)t%X|C|ty

The dosagganmpxuzanpeli t(Gompbhng 5) aagé 2leppademethpbns the dosage form
enpl Oyedaﬁgﬂekgglaashsngf (enBOhd! 8 r@éfensmﬁégf?e%w £ chvEs e

formul ati o admnistratio dosage can be chose
i ndPvi dudr 3~ BAPRREY AANPANENEW(EPMPRBNRaZ) end* Q %ohﬂ19¥?ﬁlm?¥ﬁ%3%9§; Fi ngl
et al., 29452, gl no.dbeoPharencerogotassBani Syof idbevapedt fred at room

temperature in 40 mL of tetrahydrofuran. After the gas

evolution subsided (approx. 45 min), 1.5 mL (0.0215 mole) of
bromoacetonitrile was added. The dark red mixture was stirred

20 fbr-l hour and then 50 mL of water was added. The mixture was
extracted three times with 75 mL of ethyl acetate. The
combined organic extracts were concentrated in vacuo, loaded
onto a silica gel column and eluted with 10% ethyl acetate in
hexane. Three fractions were collected. After evaporation of

25 the solvent, the first fraction yielded unreacted starting
material (3.5 g). The second fraction yielded 0.49 g (9%
yield) of spiro[3,3-diphenyl-2,3-dihydro(1H)indene-1,3'-2'-
cyanooxirane] (Compound 5) as a white solid. The third
fraction yielded 1.05 g (18% yield) of 2-cyanomethyl-3,3-

30 diphenylindanone (Compound 9) as a yellow oil.

6.13 Synthesis of 2-(2’'-Propenyl)-1-(2’/-propenoxy)-3,3-
diphenylindane (Compound 6)

2= (2’ -Propenyl)-1-(2’'-propenoxy)-3,3-diphenylindane
35 (Compound 6) was synthesized as follows: 3,3-diphenylindanone
(Compound 2) 2.0 g (0.007 mole) and 0.28 g (0.0084 mole)
sodium hydride were stirred at room temperature in 40 mL of
dimethylformamide for 1 hour. The reaction mixture was then
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Chi. 1 pl). 30 The invention having been described, the follow ng exanples
~are intended to illustrate, not limt, the invention. 6. EXAMPLE: Conpound
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t he conpounds of the invention, as well _as Ereferred met hods of _
synt hesPSARE SEPPaMASExERPLPalfY BENISuRAZE - BBlen 95/ 26511 Prowmde s/ 24819
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New Yor isolga®ed ifi BoiFyGEldlaantha, fthstvﬂraot$oaubsbmtmegislaaegdmf|ned
as for b Gt I } q2S ; e b 3, 3- Di phenyl
Indanongé h&%fg%ﬁp glpg Eﬁéﬁlfg°é8§§?§§u h§L§§% é%enyﬁggg i ndanone
conmpounds are synthesized as foll ows: substltuted tri phenyl propionic acid

1@ (0. 25-0. 3Q1M kpneHEEYEI éfa@.l-ﬂ):et§x?15§i,Bf-éﬁipﬁénﬂ?ﬂmi&ﬁgperatUre for 1
hour and then pounedmbbtifadanm) equal une of cold water. The aqueous

m xture is extracte n.e of tate and the
organi cs dried 20&0589%%&g gh]sg $é95§3§ag$a?§§%ﬁ°§§§s?ﬁ he2esired
substi t gyesthgs3zedphenfpPlipWgnond- 8Mﬁp9&hd31@2dinhabﬁmtn6@n€596 yield. 6.2
Synt hesiigopboarBstht YbeBelyllydr 88¥13nd1 P WASNEbnbEReENFRER £0SPRYNS

15 (0.0022 mol) triethylamine in 10 mL of dichloromethane. The

mixture was warmed to reflux with stirring to dissolve all of

the starting material. The heat was removed and 0.16 mL
(0.0022 mol) of acetyl chloride was added to the warm
solution. The mixture was returned to reflux and stirred at

20 reflux for 1 h. After cooling to room temperature, the
reaction was quenched by adding 5 mL of water. The reaction
mixture was extracted with dichloromethane and the organic
layer dried over sodium sulfate. Evaporatlon of the solvent
gave 0.008 g (11% yield) of l-acetoxy-3,3- dlphenyllndanone

25 (Compound 7) as an off-white solid with a meltlng point of
90°C.

6.15 Synthesis of 6-Chloro-3,3-di (4- chlorophenyl)lndanone
(Compound 8)

30 6-Chloro-3,3~di (4-chlorophenyl) indanone (Compound 8)
was synthesized as follows: 3,3,3-Tris(4-chlorophenyl)
propionic acid (1.5 g, 0.004 mol) was stirred in 10 mL of
concentrated sulfuric acid at room temperature for 1.5 h. The
reaction mixture was then poured into 10 mL of ice water and

35 the mixture extracted with dichloromethane. The solvent was
evaporated and 0.8 g (54% yield) of 6-Chloro-3,3-di(4-
chlorophenyl) indanone (Compound 8) was collected as an off-
white solid having a melting point of 134°C.
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Referring to FIG 1, substituted 1-hydroxy-3,3- diphenyl indane conpounds
.are synthesized as follows: a solution of substituted 3, 3-di phenyl i ndanone
102 (0. 25w bgnesiet rahydrofuran) is added dropwise to 0.25 pahygoRaedioa 1.0
M 30 solution of lithiumalum numhydride in tetrahydrofuranat 0-5 C. The
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Referr Sstitute
15 recovered starting mater1a1 (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) 6-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 sodium
acetate and dissolved in 25 mL of methanol. The solution was
30 stirred at room temperature for 16 h and then water was added.
The mixture was extracted with ethyl acetate and the organic
layer was dried over magnesium sulfate. Evaporation of the
solvent gave 0.85 g (100% yield) of 6-Chloro-3,3-di(4’'-
chlorophenyl)-2-N~-oxime-3,3-diphenylindane (Compound 11) as a
35 white solid having a melting point of 85°C.



di‘phenyl indanone conpounds are synthesized as follows: 20 substituted

- 3, 3-di phenyl indanone 102_(1 equivalent) is dissolved in tetrahydrofuran
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6.19 Synthesis of 2-Cyanomethyl-3,3-diphenylindanol
(Compound 13)

20 2—Cyanomethy1—3,3—dipheny1indanol (Compound 13) was
synthesized as follows: 2-Cyanomethyl-3,3-diphenylindanone
(Compound 2) (0.311 g, 0.001 mol) was dissolved in 5 mL of

ethanol at room temperature. Sodium borohydride (0.437 g,
0.011 mol) was added and the mixture was stirred at room

25 temperature for 15 min. The mixture was diluted with ethyl
acetate and the pH was adjusted to 2 with 2N hydrochloric
acid. The layers were separated and the agqueous 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 g (51%
yield) of 2-Cyanomethyl-3,3-diphenylindanol (Compound 13) as a
white solid having a melting point of 79 - 85°C.

35
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substituted 1, 1-di phenyl -2-ketone 122 in phosphoric acid. This mxture is
~stirred at 100-120 Cuntil the reaction is 15 conplete as determ ned by
TLC. The wamnedieen IS cooled to 60 70 C and dil ut ed with tvpcqmggb,g‘gg\ml une
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6.21 Synthesis of 3,3-Diphenylindanone-2-methyl acetate
(Compound 15)

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

20 was synthesized as follows: 3,3-Diphenylindanone (Compound 2)
(3.84 g, 0.0135 mol) was dissolved in 30 mL of tetrahydrofuran
at room temperature. Potassium hydride'(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 quenched with water and extracted with ethyl
acetate. The combined extracts were dried over magnesium
sulfate. Evaporation of the solvent gave an dark brown solid
which was purified on a silica gel column using 5% ethyl

30 acetate in hexane as eluent. The product was collected in the
second fraction off the 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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foll ows: Triphenyl propionic acid (12 g, 0.04 nol) was stirred in 50 ni
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collected,was the de51red product Evaporatlon of the solvent

gave 0.300 g (81%.yield) of 3,3-Diphenyl-l-indanyl 2-
naphthylmethyl ether (Compound 16) as an off-white, sticky
solid.

20

6.23 Synthesis of 3,3-Diphenyl-i-indanyl a-(4-
methyltoluate) ether (Compound 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°g, 1.8 mmol) was combined
with 0.069 g (2.9 mmol) of sodium amide in 10 mL of
dimethylformamide and stirred at room temperature for 1.5 h
before 0.667 g (2.9 mmol) of methyl 4-(bromomethyl)benzoate
was added. The reaction mixture was stirred for 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 yield a yellow oil. The oil was
purified by vacuum distillation to give 0.370 g (47% yield) of

35 3,3-Diphenyl-1-indanyl a-(4-methyltouate) ether (Compound 17)
as a yellow solid having a melting point of 50-52°C.
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wds added. The mixture was extracted with 100 mMl ethyl acetate and the
-organic layer dried over sodiumsulfate. 5 Evaporation of the solvent gave
1.9 ¢ (90%@5595&)‘ of 1-N- Oxi me- 3, 3- Di phenyl i ndane (Conpounﬁb-ﬁijsmm;gmhl te
solid having  a neltlng poi nt of 138- 141C 6. 12 q{hes
Spi r o[ 3, 3- dléhéﬁyﬁYEteeiesdP ek %e , d?a OX|rane] ( Conpound
5) and 2- CvanoneERyE=SS=dtHpheny
Spi r o[ 3, 3-di phenyb, 2~ Biﬂhb;ﬂlﬁ(ik@d@dﬁheaiiBLCEROIQ@QQHEGXeﬂﬁﬂeKCbnpound 5)
and 2- c noneth I 3:, . di o) nd ) S|zed as
folloms °T8 gné ég hgﬁgl?252%%%29?%b9§oﬁﬁgﬂpzy y&¥ 176 and
2.62 ¢ @@pbezglwnﬂéPeoﬂCEBP&B%?U%?h&ﬁ %% Fer %tWW? %ﬂsr?ﬁﬂﬁﬁ erature
in 40 ni;ef bebﬁéh?drgfmrﬂﬂolfﬁbﬁrsbBEuﬁasmleéoimt1mmeL¢B|ded (approx. 45

mn), 1.5 | e f __bra t r T, rk red

n1xturedﬁﬂ§t§YP?P€HaEg8Fo%n§ RbUFT S dg§hgﬁbéokéﬁpgfétQE%?H%%§Pad ed. The

M xt ur epwEsreert nachbd (Bheesmol heef wetah¥erabenty bt ylontde HasS The

Conb'nedﬁﬁrgan'@P8X§%§EE§ﬁﬂeﬁ§x€QPEeQ£§a&@Qrf@dVﬁ6ﬂ021&Qadﬁﬂe onto a silica
&

gel col BfN®&nd ute acetate_in exan hree fra %IOHS
waPe corkactégn RiKEHTEyHBSr BPPERI0ENSS ?ﬂemgoPGeﬂ? eF 3"Y i $XT 3R on
yi el dedsypreaghed ﬁ&&htQBgmLﬁBfeétnyl(acétgte ThEhe ecomdihedcexragtel ded

gyggogx&gg%e aféﬁﬁpgﬁﬁﬁpgf as’ adm%8€e8¥gr a§a$ggygﬁ %tgfractlon ilefdéd

1.05 g eaav@ptebdppotazedyanOMﬁeh9|a3ys139dephenyrhﬂdahbn%a%Cbnpound 9) as

a yel | oy iil4 o8 cg S&e&hﬁsaiseiliaézonPtapgmvb)oLséa gP{PPENPX¥IAP, SF
pheny |néane oun

21@2 pa@aeayppgpyezl—ﬁpsaémaxyy(é -ShUPPRERYFY AlaRENSE (CBMBBURG 13 was
synt heshzed aslfial hawding3a3ndilphegypbndanofie27( €oRpdGnd 2) 2.0 g (0. 007
nole) and 0.28 g (0.0084 nole) sodiumhydride were stirred at room

tenperature in 40 nL of , .
6.25 Synthesis of 3-(3',3’-diphenyl-2 -indanyl-1

one) propanol (Compound 19)
20 3-(3’,3’—diphenyl—z'—indanyl—l’-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 mixture was stirred at room temperature for 0.5 h before 0.72
nL (0.0077 mol) of 3-bromo-l-propanol was added. After
stirring overnight the reaction was gquenched 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
second fraction contained the product. After evaporation of
the solvent, 0.84 g (35% yield) of 3-(3’,3’-diphenyl-2’/-

35 indanyl-1’-one)propanol (Compound 19) as a beige solid having
a melting point of 98°C was obtained.
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dimet hyl formam de for 1 hour. The reaction m xture was then -45 WD 99/ 26611
- PCT/ US98/ 24819 added drop-wise to 0.64 nL (0.0078 nole) of ailyl brom de
at  -50 Cwdbendsixture was then warnmed to ref |lux and refl upeglusdsrasid hour.
After coolin to roomterrperature 50 nL of water was added. The m xture
was extracte 2(Eh S Q}rﬂ"ﬁ)l)f'd-t'@yﬁwxy‘
concentrated |n 2 -1 MROUnE_eftlopens # i ndane
(Conpound 6) was 2+SE¢b&rfE1ﬁ(BO&&@&QXQH&HEXWﬁﬂ4hydnoﬂ@ﬁanhon fron1a silica

Lt noor eHg fiagnd ReSibak ’S‘ﬂ? @“‘*?@%E* G potiod:d ¥ a-

1- Acet oRiplzemny H pirngne nb%‘?fbp? H‘é’éﬂzé@sas fol | ows:

1- %dr oaysé?ﬁv%u |oh«im:y<{3L I@a&% téﬁﬁwwf&%ax( lchtDG:cg:m G:éi&%lzlo a'ﬂﬁ:cr)e was

conbi negd_wi ie am ne

di chl or’g?r’é?%%ﬁém% c% ?%JT V\%Jr-}ré et LS?‘%&%& ng to

di ssol veisthrefwas het treed i afy mmrt@peﬁmmzﬁom\a&& ehrov@d-(and 0.16 nL
(0. 0022504 do Oy PO YA -E1U8 1 f16e Wo5. GURCT d DI B MyciOlddid 1 anbi1

m xture was returned to ref. lux_and stjrred at 20 ref lux fo Afte
chOl i ngth® RHEHELHAT £WEinier stEARD PR FhAledoop add| ng 5 nL of
wat er . Hé}@émmzr@n The till 22t WiBs vm@rcﬂﬂér&ﬂ'xdd Wit ahdterorRichane and the

organic oV f .the solvent gave
0. 008 e’ftﬂ%’et)gfféejl @% a?éoxy %ean{fanone %f und 7) as an
of f - whipur EbHied cm teh saﬂrma IRy ;mmmrbfusmac 8. e@ﬁym‘@ din

g ghh: 0r19e>?ar?e dfc(ﬂr&md)r wlaﬁ r&&&at{mmr&) at) eluent. The
or o-

chloro y danone Co Was synthe5|zed as
P owrr eir S s el A 1S SRt ATAE ST AEE She 41000 mol) s
stirredEvapdfatmornfof the solvent gave 2-(Ethyl-2/-(1,3-dioxolane))-
l1-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: In Vitro Activity
This Exanple 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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concentrated sulfuric acid at roomtenperature for 1.5 h. The reaction

- m xture was then poured into 10 nmL of ice water and 35 the m xture

ext ract edwe ¢dmediichl or onet hane. The sol vent was evapor at edpcamgss@2dsig (54%
yi el d) of 6- _g:h#org-B 3 d| 54 %clpl o!r o(phlenyl )indanone (Conpound 8) was
col | écted as g a nelting point of 134C. -46 WO
99/ 26611 PCT/ USDis¢ 2dsd@ents. ih Byit dersiaf gfhe Gardos channel (10 uM

6- Chi Or@orgp&Nﬁé‘ n@ﬁ@yéne%és dijefe &@L@f@pﬁ@@yéglm J:%;
6- Chl or o- cyanorret y a. or opheng/ ndanone “ﬁ npoun was
REXLERE

synt hesf2 e as 529 di I%%sﬁ%—elm-

(Gnpoutwh Bifilo® @f idPénriduyed @Hs@ncﬂdﬁetra&rﬁn qfio twet rahydrof uran
and O. S qggg The reaction mxture
was stl(%fr%%o&% ogoﬁrr?{%éefr)%ﬁur‘géyg] Qggé#?%%@f oF € br{!f‘( . 0215 nol ) of
br onpacBensrquen eethazl 10( IRRfed Nagrure Neadigineg) 16\0SrdmiSs) wHi&hr ¥38tion was
quﬁBCheﬂ” Vﬂaéﬁé’\’afﬁlﬁr&é?aﬁtéélﬁfd(Méd] M. h%zacl%tsﬁ Bme%xweq]git Sd were
conbi ned, an e solvent renoved i e resi S ritfied on a
Si1ica GHIeRol i uSTHIFS, I AR 1] (el A8 (EHOTEPIERES  The
fio st fasoteh 45 amnheottodrsn mes Kb u&mb\uer ethes tearltli rpg-ormtferlaah.o(ql 05 g).
The se t fﬂggﬁair C [ t. The third
fractlca%paeg) gél'énie)%: t%ﬂpd&%r}f} pr of ulcat(:a!:d er Z\H;eatﬁdol(rig't Pio%%“g tlﬁe sol vent
0.179 g’f(ll%%xylté}%i)dﬁgﬁ%r@ %‘Ptﬂfbtmﬂ 3.3 W@ 414 Wi tdinotdgheny! ) i ndanone
( Conpouwsib a1 Asi és ot Gary edttdim0] 1y Sieis1 162D aaldiddamnd. 6. 17 Synthesis of
6- Chl oro-3., 3-di (4' -chl orophenyl ) -2-N oxi me- 3, 3-di phenyl i ndane ( Conpound
11) 6-Chloro-3,3-di (4" -chlorophenyl)-2-N oxinme-3,3 25 di phenyl i ndane
(Bonpound 1717). aResuittwsi zed as fol l ows: 6- Chloro-3,
3-di (4" - chl or ophefyd )i AN & £ GHP Wb Bhnddt 8¢ provided in TABLE

1, below. Clotrimazole is reported for purposes of

comparison. Most of the compouhds tested exhibited

significant activity in both assays. All of the compounds

20 tested exhibited significant activity in at least one of the
assays.
TABLE 1
Pharmacological Activities of Various éompounds
25 (% Inhibition measured at 10 uM)
Mitogenic Assay Gardos Channel Assay
30 Cgﬁﬁgggd (1:}2,; Inhi(l.';‘i)tion (I:ﬁ.; Inhi(b%i)tion
Clotrimazole | 0.626 93.0 0.046 99.3
(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
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0.0021 nol) was conbined with 0.72

g (0.0103 nol) of

hydr oxyl am ne
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8. EXAMPLE:

Activity In Cancer Cell Lines

This Example demonstrates the antiproliferative effect of

several exemplary compounds of formula (I) against a variety

of cancer cell lines.

demonstrating the antiproliferative activity of other

compounds of formula (I).

8.1 Growth of Cells _
The antiproliferative assays described herein were

performed using standard aseptic procedures and universal

precautions for the use of tissues.
using RPMI 1640 media (Gibco) containing 2% N 5% fetal calf

serum (Biowhittaker) at 37°C, 5% CO, and 95% humidity.
cells were passaged using Trypsin (Gibco) .

Cells were propagated

Prior

The
to addition

of test compound, the cells were harvested, the cell number
counted and seeded at 10,000 cells/well in 100 ul 5% fetal
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0.011 nmol) was added and the m xture was stirred at room 25 tenperature for
-~ 15 mn. The mxture was di.luted with ethyl acetate and the pH was adj usted
to 2 wth \2019bvydsnochl oric acid. The layers were separated pcrﬂUSM4mueous

| ayer racted t e e

evaporgﬁéé Fﬁrugcégbgﬁd ?hgagbgﬁé RE % lJﬁ 18 &$ SEL§§§%§% sf}lca gel
col uminsithgteduwwerpightenst 877G, héiaﬂ@zfﬂﬁh95? memigdzyti on was unreact ed
starting materiabn the aayoa@l theagtbetmeMOENs t HEK SO Met oV o e MaROT at ed,

ave 0,16 .9 (51% |eI di | i ndanol ound 13
9ave 0,10 Sl abrimiscth S, 2 ebRRsTTbEbY Pvasd RIERY LRl pIpound 19
P€T/U888h248ﬁ9ng6m261Smntbea|§1na12c¢neeahrd9a3n3eﬁ|pMemyizsuMMuﬂnd
(Conpo a dieghegyl Endan 4) ¢ IS,
synthegﬁg’eééhg Q%FE thgbagg?aﬁggegé 3 g?p en fgg%gﬁ%ﬂééB %Cbnﬁo&ﬁg 12)
(0.10098% bupddatiel ) was dissolved in 2 nL of ethanol and 0.5 nL of

met hanol at roonrbenBRiaguULacubetion) BReoBy¥ULLUSr (Hrdedim, wdk 0004 nol) was

oSSt h TR HER e uRPR G aRine B e SRPR SEELY . Sfngh S s 10
@Rt racaad, wibhoet dy| Natét aCengey ThetcofB:hdd7ekliarts @rowth over
mﬁﬁgnesauﬂaﬁ&au%e gggﬁgaat aentﬂé &Bﬁcéﬂkyse& gaye @é‘st %&%}uﬁ& solid

ich was crystalli roma m xture_of acet at e/
2- Acet YR gB- BnBlHFEﬁ€n9P?n8§n6Fl%CBﬁﬁbﬁﬁﬁriﬁ}onmé§C@blVéﬁt@ﬁt%9m¥F??ratlon
as a Wlpt eusobki 4i€0iAg06 g, 25% 15 yield) having a nelting point of 218 -

220C. 6.21 Synthgggg gffg ExEgenglg?gﬁggggbgnounggﬁ%?g %é% Cbnpound

15) 3, 3- Di phenyl i hdanoné- [ ace wa's sj%the5|zed
as foIpumsldeBfQrpnemyarmaanone (Conpound 2)

Except for MMRU cells, all cancer cell lines tested
were obtained from the American Type Culture Collection (ATCC,

Rockville, MD). The ATCC assession numbers were as follows:
Hela (CCL-2); CaSki (CRL-1550); MDA-MB-231 (HTB-26); MCF-7
20 (HTB-22) ; A549 (CCL-185); HTB-174 (HTB-174); HEPG2 (HB-8065);

DU-145 (HTB-81); SK—MEL—ZB (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. Dermatology
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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(3.84 g,

~ t-enperat ure.
m xture waso99R661ed at

1 hour.

0.0135 mol ) was dissolved in 30 nL of tetrahydrofuran
Pot assi um hydride (1.85 g, 0.0162 nol)
roomtenperature for

(1.25 m, 0.0162 nol) was added 25 and the mi xture was stirred at

at
was added and t he

Met hy| petrusysmlgrnat e

room

room

tenperature for 1 hour. The nixtuggpﬁgs guenched with water and extracted
with ethyl acetate. The conbi ned cfs were dried over magnesi um
sul fate. Evaporation of the s@hyeRissdaV rk brown solid which was
pyified on a silica gel g %ygs%%ﬁ%?gﬁﬁ%%acet ate in hexane as
el uent. The product was co fected Tn the secon raction off the col um.
Evapor at i o of—tHhe—sotvEmt—gave a stTryhtty—wet—prk—sot+e—whieH was
stirred in|l hexane. 3, 3} Di phenyl i ndanon&egt n@emgourgd et@y, e (kBbnpoynd 15) was
col l ected filtrationfas _an_qff- |teX§gI|d (2106 g, 24%% 35 yilel d)
havi ng a Ppﬁgrp?\‘mP hetdqLing oic W 99/ p6618 PCL/ uSes/ 24819 6. 22
Syont hesi s ptedwdcBiphenylelai ndanyl| ~ naphtByl meft hydq g et her 5( Gonrgound 16)
3, 3- Di phenyt=t=Tndanyt—p=-maphthytrmgtrhyt—ettrer—(Conpoumrmd1+6)—wnes—
synt hesi zefd_as follows:| $28Fdroxy-3. 3 5 diBhenyl|i ndan® ( Conpdund |3) (0. 25
g, 0.87 mmpbh)cuae di sso| ypd-mn230 i ongbgethylfogf@niﬂe apg cqoled to 0OC
wWith sti I’I"ﬂlg. Sodromranroe (0044 —+—04 _llllu:} =Y the
reaction Jstirred for Ol ¥CR7at 0C Hef or€10283 g |(1.945 mmpl ) 408 2-
br ononet hy|l t hal ene dded. The reactiron ni xture was 10_alTlowed to
warmto r bl nperaturmﬁégg S+ fc?eléé. A égLaL—AQLénﬁ_ni wat er was
added to tlhe mi xture andHTBALZ4was [|extrattes twilce miah 50 glgof |et hyl
acetate. After L Nhg ghesijlum syl fate ThHe solvenf was_evapor at ed
and the rvé%??gé¥égc!iuﬁggggguLLiLed—gﬁiagéLLLca 14 columi-Bsigg 2% 15
ethyl acetjapeostatexane Bs-1he el ugnt. Ibeasecond f¥aeti pn >gpl | gcted was
t he deS|requ{£9g§§. EV@BQEﬁELQQBOT tne<§9£gent 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 <1.25 >10 >10
CNS U118MG 2.2 >10 >10
ovary SK-0V-3 >10
25 Normal HUVEC <1.25 >10 6.4
human GM 1.4 >10 >10
3T3 >10 >10
mouse L929 <1.25 >10 8.6
30



gave 0.300 g (81%yield) of 3,3-D phenyl-I-indanyl 2- naphthyl nethyl ether
- (+Conpound 16) as an off-white, sticky solid. 20 6.23 Synthesis of

3,.3- D phémwd 99.26smdany! a- (4- nethyltol uate) ether (Conpoundechiises24819
3, 3-Di phenyl -1 -i ndanyl a-(4-nethyltoluate) ether (Conpound 17) was
synt hesi zed as follows: 1-Hydroxy-3,3 25 di phenylindane (Conpound 3)
(0.505"g, 1.8 mmvl) was conbined wth 0.069 g (2.9 nmol) of sodi um am de
in 10 nL of dinmethylformam de and stirred at roomtenperature for 1.5 h
before 0.667 g (2.9 nmmol) of nethyl 4-(brononethyl)benzoate was added. The

reaction m xtur tirred for 18h. The 30 reaction m xture was pouréed
into 50 nmL of vat o1 apd [extl[ra¢ted four times with 25 mL of ethyl acetate.
The conbi ned |extir&¢t s re shed with brine, dried over sodiumsulfate
and the sol egt| BYappr at eq vg) yield a yellow oil. The oil was purified by
vacuum di stilll @4igh tp di ve 370 g (47%vyield) of 35
3, 3- Di phenyl -I-si ndany - (4-met hyl touate) ether (Conmpound 17) as a yellow
solid having{a“gelt{ing pgoint of 50-52C. -50 WO 99/ 26611 PCT/ US98/ 24819
6.24 Synt,iedi s 3,B-Oi pheny!l -1 -i ndanyl a-(2 chlorotoluyl) ether
(Conpound 18)| 83,81 Di phenyl -1 i ndanyl a-(2-chlorotoluyl) ether (Conpound
18) was synthegi 28l as flol llows: 1-Hydroxy-3,3 5 diphenylindane (Conpound 3)
(0.503 g, 1.9 g | ) was |[conbi hed with 0.075 g (3.1 nmmol) of sodi um am de
in 10 nL of |[dRpret hyl|f orjmami de. and stirred at roomtenperature for 1.5 h
before 0.40 LE({ 3R diol|) ndf P-chl orobenzyl chloride was added. The
reaction nixtu?e Bas;isti r‘r;,ecfc or 21h. The 10 reaction m xture was poured
into 50 nL of &at®l Vand [eX{rafted four tines with 25 nL of ethyl acetate.
The conbined|extragts
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wetr e washed with brine, dried over sodiumsulfate and the solvent

- evaporated to yield a yellowoil. The oil was purified by vacuum

di still at manewasepi ve 0.520 g (70% yi el d) of 15 3, 3-D phenylpdrissdasmsib

a- (2- clyl or otk ) » eth%EngggggHgd 18) as a solid having a nelting point
of 27 - '29C_ 6. 259y (3", 3" -diphenyl -2'-indanyl-1'-
one)propanoFhFCSHﬁ&BH&nEQFXEQPéeE3prSVl€FpﬁéﬁvplQrYtn@%ﬁy imitime) pr opanol
( Conpoedmidptiesss ¥oirhadiniad saeriagl ene: camﬁouﬁhﬁh@ﬂYth@dﬂﬁﬁéﬁtiépnpound

2) (2 & n_10.nL, of t drofuran, cooled in
an icet%apgmg &gg’g?mgzcgﬁi§88é %SPy B?QbSPBESIU§? i S was added. The
r Sact i camMRPHUNCLt descwabedt herednat oropharsapenticad SEmlt:é) &rh -before 0.72
nL (0. QQEZa%EE)tHEr%o?rOEQy bR eBRRAh YRS diﬁgov é&r %rlng over ni ght
t he reacCtion, was auenc ed With water and extracte acetate. The
conbi n&@1&R¥LRE: €*@BPLeSdri ed over nagnesium sul fate and the sol vent
renoved i n vacuo. 30 The residue was purified on a silica gel columm using
15% et hyl gceta&gb Behex NE18%; He eluent. The first fraction fromthe
col um was fecC ial (1.05 g). The second fraction

é8@nt ai ned the r@éhéetSAeeeh evapetatnen%fmgme 3ot veat ingr8ii ent 35%

yi el d) 288 aaée ug' 28j pAEAYYS2' 35 indanyl - 1' - one) propanol (Conpound 19) as
a beige solid having a melting point of 98C was obtained. -51 WO 99/26611

- PCT/ ; - hydr oxy-
;53 d|phenyI|ndene (Co SGrpoun 60 mg
(Ethyl-2"-(1, 3-di oxo rLQxy-3,3- dip Flndene ( Conmpound 20)
E% %

was synthesized as fol phenyllnda (Cbnpound 2) (4.0 g,
0.0141 nol) was dissol g 1h% é r@kx?hekﬁgﬁahydrogu gn at room tenperature.
dde

Pot assi um hydri de. ( 2. 4sgaﬂ@h017 the
20 Talc 1 mg
Polyvinylpyrrolidone 4 mg

(10% in water)
Magnesium Stearate 0.5 mg

150 mg
25

The active ingredient, starch and cellulose are passed
through a No. 45 mesh U.S. sieve and mixed thoréughly. The
solution of polyvinylpyrrolidone is mixed with the resultant

30 powders which are then passed through a No. 14 mesh U.S.
sieve. The granules are dried at 50°-60°C and passed through
a No. 18 mesh U.S. sieve. The sodium carboxymethyl starch,
magnesium stearate and talc, previously passed through'a No.
60 mesh U.S. sieve, are then added to the granules, which,"

35 after mixing are compressed by a tablet machine to yield
tablets each weighing 150 mg.

Tablets can be prepared from the ingredients listed by
wet granulation followed by compression.
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mXture was stirred at roomtenperature for 0.5 h. 2-(2-
- Bronoet hyl )-1, 3-di oxol ane_(2.0 nL, 0.0170 nol) was added and 10 the m xture
was conti mgb/msi]rri ng overnight at room tenperature. The papiisvsR4818S
guenched w Eh vva& gr .8 g CSEL\G?&% ed with ethyl acetate. The conbi ned _
extracts weré ica gel colum using 8% ethyl acetate in
hexane fol | oned E?rQOQEéPhyD gepsuies| aracneerared aksiong .thkhe 15 product
was cokbgggagngnlh geagggag fraction off the colum. Evaporation of the
sol vent gave 2-(Et - (1, 3-di oxol ane)) - 1-hydroxy-3, 3-di phenyl i ndene
(€onpound 20) as aMC'Oi*f'eV\bmhpouxsd)l id (0.47 250 Wepeadshridhavi ng a nel ting
poi nt of 124-126C st&bclh. @7i€dll her Conpounds2 (@ hey/capmulends of the
i nvention can be syaghesiwedStégrateti ne nodid incptdapsudfe t he
above-descri bed syntheses, or by other nethods that are well known in the
art. Compound 1 |s available from Maybridge Chemical Conpany (distributor:
25 Ryan Scientific, South Carolina) 7. EXAMPLE: In Vitro Activity This
Exanpl e denonst r at es the a ity of sever X Y, conpounds of
$Pructural TB?n%P%V?I}n?Be‘iQ 'f)gta{?leml’?»‘bgc%t’f‘%ogl%n’e‘? thaxdt hrocyt es
(Gar dogeChabnetapsshys andieo mngtggamtindeced cell proliferation (Mtogenic
Assay)*in vitro. The assays are generally applicable for denonstrating the
in vitro activity of other conpounds of structural formula (1). -52 WO
99/ 26611 PCT/¥sakerasad Sqlytigmerimental Protocol The percent inhibition
of the Gardos chgfpngbrédi Abb1eOIPRUNE) prdishtd® d&Bta ey deier ni ned as
ggscrlgeglln Brugnara et al., 1993, J. Biol. Chem 268(12):8760-8768. The
rcent 5 PHHTPDi ?TPP?ﬁnﬁ?togen i nduced cell proliferation (10 M conpound)
and the I1Cs. were determned or described in Benzaquen et al. (1995,

Nat ure Medi ci ne AGSUvsAmERURd NI H 0.25% (w/w)
Ethanol 29.75% (W/W)
Propellant 22 77.00% (w/w)
20 (Chlorodifluoromethane)

The active compound is mixed with ethanol and the
mixture added to a portion of the propellant 22, cooled to
25 -30°C and transferred to a filling device. The required
amount is then fed to a stainless steel container and diluted
with the remainder of the propellant. The valve units are
then fitted to the container.

30 9.4 Suppositories
Suppositories each containing 225 mg of active

ingredient are made as follows:

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

The active ingredient is passed through a No. 60 mesh
40 U.S. sieve and suspended in the saturated fatty acid
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3T3 nouse fibroblast cells (ATCC No. CRL 1658). Qther cell Ilines, e.qg.,

- cancer cells, endothelial -cells and fibroblasts, 10 as well as many ot hers,
may be usexb bgmesie cell proliferation assay. Selection of mcipesdsizasibar

cell mnll rt .Qn he deS| e ion, and is well

wi t hi- n cerclactlp%o Q/llé:gl so ar lgcr s‘|"'|nlgy g‘dmgF‘t £ah. NESeISATResul t
The reSie snigturiee 1@<§éue|nmwrade lm‘t@vladwppnsIABtE mbldbeEonomChalri mazol e
S repqr?ed;;;ﬁrcw RERES 1afowe@ORAdcAN. Mst of the conpounds tested
exhibited significant activity in both assays. Al of the conmpounds 20
tested exhibited significant activity in at |least one of the assays. TABLE
1 3Phar nacol ®giscalsuAplensibness of Vari ous Cbnpounds 25 (% Inhibition

neasured at 10 Al C a I n a nd |1 Cso '
I nhibition 1 C50 In yﬁ?’gggﬁl‘s fé%ﬁ )é"% (qg{%fg]?}o %‘ﬂ @}thB’E‘TgPﬁa%?e 0. 626
93.0 050%& d9sg are) med?oesgf%le’vwm 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 act3veOcofppuRa400 980 1. 152 88.0 -53 F§) g97 26611
RQT/ US98/ 24819 skhiiameni ¢ Assay Gardos Channel Assay Cosgpy d 1Cso

| nhi bi ti on | CsocanhokynethylseibelosdM) (% (M (% (8) 2.000 97.0 0.176

30.0 Syrup 1.25 mL
Benzoic acid solution 0.10 mL
Flavor q.v.
15 Color q.v.
Purified water to 5 nL

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

25
The foregoing written specification is considered to be
sufficient to enable one skilled in the art to practice the
invention. Various modifications of the above-described modes
for carrying out the invention which are obvious to those
30 skilled in the pharmaceutical arts or related fields are

intended to be within the scope of the following claims.
All cited references are hereby incorporated in their
entireties by reference herein.
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(9) -- 45.0 0.505 100.0 (10) 3.300 98.0 -- 49.5 (11) 3.400 99.0 -- 50.0 5
(12) -- 31.0 0.189 99.5 (13) -- 12.0 1.590 99.5 (14) -- 3.0 2.961 90.5
(15) 7.500 80.0 2.901 54.8 (16) -- 75.0 -- 0 10 (17) -- 76.0 -- 0O (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 Exanpl e denonstrates the
antiproliferative effect of several exenplary conpounds of formula (1)
against a variety of cancer cell lines. The assays are generally
applic§aée,f rr 20 denonstrating the antiproliferative activity of other
conmpound¥t BC'4YFMH'a (1). 8.1 Gowh of Cells The antiproliferative assays
descri bed herein were 25 perforned using standard aseptic procedures and
uni versal precautions for the use of tissues. Cells were propagated using
RPM 1640 nAdmpo@divayingdbastaiciiraldormsln 5% fetal calf serum (Bi owhittaker)
at 37C, 5% C02 and 95% humidity. The cells were passaged using Trypsin

(G bco). Prior to addition 30 of test conpound, the cells were harvested,
the cell number counted and seeded at 10,000 cells/well in 100 | 5% fetal
-54 WD 99/ 26611 PCT/ US98/ 24819 calf serum (FCS) containing RPM nediumin
96-wal | plates and incubated overnight at 37C, 5% CO2 and 95% hum dity. On

M

or a pharmaceutically acceptable salt or hydrate thereof,
wherein:

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

mis0,1,2,30r4;

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

XisCorN;

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

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

R, is absent or -H;

Rj is absent or -H;

Ry 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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test conmpounds (10 nM conpound/ DMSO were added in 100 Al FCS 5 contai ni ng
mediumto a final concentration of 10-0.125 Mand the cells were incubated
for 2, 3 or 5 days at 37C, 5% CO2 and 95% hum dity. Foll ow ng incubati on,
the cellular protein was determned with the ul forhodam ne B (SRB) assay
(Skehan P et 10 al., 1990, J. Natl. Cancer Inst. 82:1107-1112). G owth
inhibition, reported as the concentration of test conpound which inhibited
50% of cell proliferation (1Cs0O) was determned by curve fitting. Val ues
for VP-16, a standard anti-cancer agent, are rovi ded for conparison.
Except for MVRU @éhRs, Reand %awéfzpe@gmtlwsphétgdfr@mgelgrqnélc@nsa%mapﬁed fromthe
Anerican Ty | trur |decinien _onRec Th CC assessi on
nunber s Wergaq% fo Ig)mlgo §lﬁe1\h@’ CW SE{E kN? N ‘IQB)R -231
(HTB- 26) ; MIFOJORD - cmskzmcsmzwcsm 1».8a))NR—HecasawR(’zkrraza((n)wg?3 gomﬁggzw

HB- 8065) ; 4, TB= s =28, - : - - ; -
gco_ 225% ﬁ%ﬁgﬂ&wgﬁﬁR&%B%)M&'&@g&éﬂw I77)" MVRU cell's
(Stender et (&I{[C(S)mﬁsrca[c@omﬁol@lgw(s@ 20):-CHICE)BR pedr THIC($)srP,one of
the authors. 8.2 RESULTS The results of the cell culture assays are
presented WHh ﬁ*}&ﬁeii}@”'?géhﬁpson%el ow. -55 WD 99/26611 PCT/ US98/ 24819 TABLE

2 SRB ASSAY RESULTS 5 (5% FCS, 5 Day I ncubation) Test Conpound |IC50 (AM

Cancer Type Cell Line VP-16 8 11 10 Cervical HelLa <1.25 >10 5.1
when - - -issingle bond, X is C, R; is -OH, Ry R3 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 Ry are H',"-'then at least one of Rs, Rg 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, m =0, n=1; and Rs is H, then R¢ is not Br (para), or OMe (para) or OH

(para);

'.when - - - is single bond, X is C, Ry, Rz, Rz 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 I, then Rs and Ry are
not bbfh--NH} (para) or -OH (para); or

when- - - - is double bond, X is C,R; and Ry are H, R, Ry and Y are absent, then
(a) at least one of Rs, Rg or R 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 ---issingle bond, X is C, Ry and R; taken together are =0, Y is CHa, R;

and R4 are H, m = 0, and n = 1, then Rs and R are not both -OH (para); or
| !\)Qhen - - - is single bond, X is C, R and R; taken together are =0, Y is absent, R
is H, .R4 is--p((j)OEt, m =0, n=1, and Rs is H, then R is not -OH (para); or

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

when - - - is single bond, X is C, Ry and R; taken together are =N-OR, wheré R=
H,Y is absent,’ and Rj, R4, Rs, Rg and Ry are H, then the salt can not be hydrochlofic; or
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CasSki 1.8 6.8 7 Br eést MDA- MB- 23 <1.25 >10 >10 MCF7 <1.25 5.5 4.4 Lung
A549 <1.25 8.9 8.8 15 HIB174 <1.25 >10 5.9 Hepatocel HEP& <1.25 6.4 5.8
Prostate DU 145 <1.25 >10 >10 Melanoma - SK- MEL-28 <1.25 >10 5.5 MVRU <1. 25
>10 6.2 20 Colon HT29 <1.25 8.3 6.8 HCT-15 1.3 >10 6.6 Renal ACHN <1.25
>10 >10 OCNS U118MG 2.2 >10 >10 Ovary SK-OV-3 >10 25 Normal HUVEC <1. 25
>10 6.4 hunan GM 1.4 >10 >10 3T3 >10 >10 nouse L929 <1.25 >10 8.6 30 -56
WO 99/ 26611 - PCT/US98/24819 a) ' ndl D r4 N '-1 C GL UWN D1 ta O
DwLo U V.V n
when - - - is single bond, X is N, Ry, R3 and R4 are H, Y and R; are absent, then
a) at least one of Rs, Rg or R7 are other than H, and b) if n = 0 and m is 2, then the Ry
substituents are not both Br at the 5 and 7 positions of the indole moiety; or
when - - - is single bond, X is N, Ry, R3 and R4 are H, Y and R; are absent, m =
0, n = |, then Rs and R¢ are not both NMe; (para) or Me (para); or
‘when - - -is double bond, X is N, R}, Ry, Ry and Y are absent, R4 is H, then a) at
least one of Rs, Rg or R7 are other than H; and b) if n = 0, and m = 2, then the R;
substituents are not both Br at the 5 and 7 positions of the indole moiety; or
when - - -is double bond, X is N, Rj, R, R;and Y are absent, R4isH,m=0,n=
1, then Rs and Re are not both Me (para);
when - - - is double bond, X is N, R|, Rz, R3 and Y are absent, R4 is NH; or CH3

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

.each R is independently selected from the group consisting of -H, (C,-Ce) alkyl, .
(C1-Cs) arl_:keriyl, (C-Cs) alkynyl, (Cs-Cyp) aryl, substituted (Cs-Cy) aryl, (C¢-Cae) alkaryl |
and substituted (Ce-Cas) alkaryl; i

the heterocycloalkyl substituents are each independently selected from the. group
consisting of -CN, -NOg, -NR’3, -OR’, -C(O)NR’3, -C(S)NR’2, -C(O)OR’, -C(S)OR’,
-C(O)SR"-, -C(S)SR’ and trihalomethyl; .

:t_he aryl and alkaryl substituents are each independently selected from the grouﬁ.‘
consistihg of halogen, -C(O)R’, -C(S)R’, -C(O)OR’, -C(S)OR’, -C(O)SR’, -C(S)SR”, I'
-C(O)NR’Z, -C(S)NR’; and trihalomethyl; '

each R’ is independently selected from the group consisting of -H, (C,-Cs) alkyl
(€ C6) alkenyl and (C;-Cs) alkynyl.

2. - The compound of Claim 1, wherein said compound is selected from the group consi_sting

of Compounds 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 and 20.
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U co Nr) NInCOr) Hi N Eonvn C d EOInO L.-1 NAco A
91 r" Ob Cc>2x>1b ;,bbbbb bt\Ar~Nri m gC c oWw0% 0\0 0\0
ONLONU b'~rl 1gbw 0C U -57 W 99/26611 - PCT/ US98/ 24819
9. EXAMPLE: Formul ati ons The foll owi ng exanpl es provi de exenpl ary, not
limting, fornulations for adm nistering the conpounds of the invention
to manmal i an, especially human, patients. Any of the 5 conpounds descri bed
herein, or pharnmaceutical salts or hydrates thereof, may be fornul ated as
provided in the

O’ O l ’ CH,CH=CH;,
o}

\

N—OH 0-CH,CH=CH,

) 5 (6)

(U ®) )




foll owi ng exanples. 9.1 Tablet Formnul ation 10 Tabl ets each containing 60 nyg
of active ingredient are nade up as follows: Active Conpound 60 ng 15
Starch 45 mg Mcrocrystalline 45 ng Cellul ose Sodi um carboxynethyl 4.5 ny
starch 20 Talc 1 ng Polyvinylpyrrolidone 4 ng (10%in water) Magnesium
Stearate 0.5 ma 150 ng 25 The active ingredient, starch and cellul ose are
passed through a No. 45 mesh U S. sieve and m xed thoroughly. The
solution of polyvinylpyrrolidone is mxed with the resultant 30 powders
whi ch are then passed through a No. 14 nmesh U. S. sieve. The granules are
dried at 50-60C and passed through a No. 18 nesh U S. sieve. The sodium
car boxynet hyl starch, nagnesium stearate and talc, previously passed
through a No. 60—mesh U S. sieve, are then added to the granules, which,,
35 after m xing co pressed by & tabl et nmachine t tabl ets each
wei ghi ng 150 ng. \Tab the i nyredi epfsylisted by

an

O’ and OQ ;Dj

a9 o OH OH
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5 Active Conmpound 250 ng/capsule Starch dried 200 ng/ capsul e Magnesium
Stearate 10 ng/capsule 10 The above ingredients are mxed and filled into
hard gelatin capsules in 460 ng quantities. 9.3 Aerosol Solution An
aefosol solution is prepared containing the 15 follow ng conponents:
Active compound 0.25% (w w) Ethanol 29.75% (ww) Propellant 22 77.00%
(ww) 20 (Chl orodifluoronethane) The active conpound is m xed wth ethanol
and the mxture added to a portion of the propellant 22, cooled to 25
-30C and transferred to a filling device. The required anount is then fed
to a stainless steel container and diluted wth the remainder of the
propel bant. ATﬂﬁrM%e\fﬁcalFQbEﬁoﬁﬂgn c&lﬂﬁlnmﬁ%taﬁ ee@fe&t@vet Q‘ﬁo&f?%tfad Béth Qu‘?‘\g ang
Suppositories Suppositories each tal of active " 1ngredient
are made asplfmhh@ufscalmaqcvmalﬂomowmt 2®5rl¢rgor EBU@&t saiditcethpbuartd ya‘acg dhe@, 000
ngy 9|ycer'Qﬁ,uJQ§bP g? ingredient is passed through a No. 60 nesh 40

U. S. sieve and susp ended’in the saturated fatty acid -59 WD 99/ 26611 -

PCT/ US98/ 24819 glycerldes previously nelted using the m ni mum heat
necessary. The mixture is then poured into a suppository nold of nominal 2
g capacity and allowed to cool. 5 9.5 Suspensions Suspensi ons each

contai ning 50 ng of nedi canent per

M

ora pharmaceutically acceptable salt or hydrates thereof, wherein:
fhe boﬁd --- designates a single or double bond;
mis0,1,2,3 or4;
eachn is independently 0, 1, 2, 3,4 or 5;
X is _C or N;
Y is absent, (C-Cq) alkyl, (C;-C¢) alkenyl or (C;-Cs) alkynyl,
Ry 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;
Ry is .absent or -H;
R is absent or -H; .
R4 is -H, -OR’, -SR’, -NR’;, -CN, -NO,, (C;-Cs) cycloalkyl, 3-8 membered
heterocyc.'loal:kyl, -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'3;
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5 L dose are nade as follows: Active Conmpound 50 ng 10 Sodium 50 ny

car boxynet hyl cel  ul ose Syrup 1.25 nL Benzoic acid solution 0.10 nL Flavor
g.v. 15 Color g.v. Purified water to 5 nL The active ingredient is passed
through a No. 45 nesh 20 U S. sieve and mi xed. with the sodi um
carboxynmet hyl cellulose and syrup to forma snooth paste. The benzoic acid
solution,” flavor and sonme color are diluted with sonme of the water and
added, with stirring. Sufficient water is then added to produce the

requi red volunme. 25 The foregoing witten specification is considered to
be sufficient t@°kRadiendie siodencadenthy segied fiom the gwaeppwtma@? i nvention.

Vari ous ‘nodiphjogat -RNSOR?, -ERe -ﬂRQYQ?ﬂR§Cf§I~h,@?, edegn,Lefoyrarysyrg, out the
i nvention which are-obvious to those 30 skifled in the pharmaceutical arts
or rel ated fG(EIAR’,aF€O)SRAt-EADER’t € HBRM {HOMNRhe-EEDHE 2.0C(OMRTGRNowi ng

by of er ence RLY SRR B GRAER K - AR RS R SO ng the
structural faH[OER]:(RGI[A(O)YORRE)OH[(S)GRT), MUHIR®)IR R3and -CHRZ(S)BR *1;
| ' each R is independently selected from the group consisting of -H, (C;-Cs) alkyl,
(C1-Co) alkenyl, (C;-Cs) alkynyl, (Cs-Cyo) aryl, substituted (Cs-Cap) aryl, (C¢-Cae) alkéryl
and substituted (C¢-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 trihalomethy];
the aryl and alkaryl substituents are each independently selected from the group
‘consisting of halogen, -C(O)R’, -C(S)R’, -C(O)OR’, -C(S)OR’, -C(O)SR’, -C(S)SR’,
_C(O)NR’», ‘C(S)NR’; and trihalomethyl;
each R.-.'T is independently selected from the group consisting of -H, (C,-Co) alkyl, (C,-Ce)
-.al'kenyl and (C,-Cg) alkynyl.

4, A pharnjaceutjcal composition comprising an effective amount of a compound and a
pharmacehtically acceptable excipient, carrier or diluent, said compound havihg the

structural formula (I):

or a pharmaceutically acceptable salt or hydrates thereof, wherein:
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or a pharmaceutically acceptable salt or hydrate thereof, wherein: the
bond --- designates a single or double bond; msO0, 1,2, 30r4; each nis

i ndependently 0, 1, 2, 3, 4 or 5; XisCorN, Y is absent, (G -C6) alkyl,
(C1-C6) al kenyl or (Cl-C6) alkynyl; R is absent, H -OR -SR -OC(OR
-SCOR -OCSR -S-C(S)R, or when taken together with R2 is =0, =S,
=N-OR, a 3-8 nenbered heterocycl oal kyl or a substituted 3-8 nenbered

het erocycl oal kyl; R2 is absent or -H R3 is absent or -H R4 is -H -OR,
-SR, -NR 2, -CN, -NO&®2, (C3-C8) cycloalkyl, 3-8 nenbered heterocycl oal kyI
-C(OR, -C(SY R, -C(OOR, -C(S9YOR, -COSR, -C(S)SR, -C(ONR 2 or

-C(S) NR 2, 61 eatq:lgbg@ R@espgrﬂgtegzsmglelopng@g&{atl y sel ect ed fromthe group
consi sting. of hal ogen, - , -NR 2, -ONR 2, -SNR 2, -NO&2, -CN,

-QOR, C(S)F?m'so@(O)OR C(O)SR ()R, -CS(S)R, -G ONR 2,
-C(SYNR 2, -C(O R SSNR (SR ),-C(S)NR (SR ),
-8(4()0\1)2 oﬁfcz%f%] '“bepe&?ﬁg@?gw%‘( )m[g(o%m 1(2 )CH[C(C()S) OR(12,)
-CHC(O SR ]2 anﬂnsdeN(S)SR’]Z with the foI | owi ng exceptions: when ---

| e bond, X. R , Y bsent, th
2t T east one of T Ml YL Grbamke R PriL o AlRHY- 1 T s ngl e bond,
Xis C R and R Isadb%htt-%gebkeEO@(g)EQN(K)zlo°f vRsaaken tBéeth&rwlthRﬁsreoH

then at | east one of R5 R7 are other than H; when - - -

singl e bond—NX)R,sa &5 membgied Rerana ke - 5tf0@@b6rﬁ@r5®ﬁtéuted),0mi’aﬁes absent , R3 and
R4 are H m= 0, R5 is H then R6 is not Br (para), or Ow
(para) or OH (pa R%’lsabgem}]@rngl___ is single bond, Xis C, R, R2, R3 and R4 are
H, Y is absent, therabs(eabonaﬂ | east -one of R5, R6 or R7 are other than H;

?Bgr g?) Io]; \ThenOR“and ’doQki 08 C@)C&[ eaﬁ%ﬁiﬁgr er ?%R(Z‘?g’igg‘)r%fﬁgl YO_I
are absent, dibk@ycloalkyl;
each Rs, R and Ry is independently selected from the group consisting of -R’, -F,
-Clor -Br; _
each R is independently selected from the group consisting of -H, (C,-Cs) alkyl,
(Ci-Cy) élkényl, (C1-Cy) alkynyl, (Cs-Cio) aryl, substituted (Cs-C o) aryl, (C¢-C,3) alkaryl,
substitutéd (Cs-Cy3) alkaryl;
thj(lé oxirane substituent is -CN, -NO;, -NR’,, -OR’ and trihalomethyl;
' thé aryl and alkaryl substituents are each independently selected from the group
consisting plf,-F, -Cl, -Br, -CN, -NO,, -NR’;, -C(O)R’, -C(O)OR’ and trihalomethyl;
R’ is -H, (C-Cs) alkyl, (C,-Cs) alkenyl or (C,-C;) alkynyl.

5. The pha';rl_r'hac_éutical composition of Claim 4, wherein said compound is selected from the

. group CQﬁSisfing'of Compounds 1, 2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19and20.
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(a) at least one of R5, R6 or R7. are other than H, and (b) if m=0, n = 1,
and RS is H then R6 is not -Owe (para), or Br (para), or -CN (para); or
when --- is single bond, Xis C, R and R2 taken together are =0 Y is CH2,
R3 and R4 are H m=0, and n = 1, then R5 and R6 are not both -OH (para);
or when --- is single bond, Xis C, R and R2 taken together are =0, Y is
absent; R3 is H R4 is -C(O)CEt, m=0, n=1 and RS is H then R6 is not
-OH (para); or when --- is single bond, Xis C, R is -OH R2 R3 and R4 are
H Yis absent, m= 0, n=1 and RS is H, then R6 is not -Br at the para
position; or when - is single bond, Xis C, R and R2 taken together are
=N-OR, where R= H, Y is absent, and R3, R4, R5, R6 and R7 are H, then the
salt can not be hydrochl oric; or 62 vvhen --- is si ngle bond, Xis N, R,
R3 and R4 are H, Y ang are absent i a) at les one of R5, R6 or R7
are other than H, and hen t Mbstituents are
not both Br at the 5'a ; i
single bond, Xis N )
I, then R5 and R6 a N\ve 2 @ Me ( a3 or when --- is
doubl e bond, X is N, , R3 and Y ef absent, R then a) at

| east one of R5, R6 or R? are ot her than B, and b) if n @40, and m= 2,
then the R7 substitudhts are not botRBr at the 5 afiy 7 positions of t he

i ndol e noiety; or when --- is double bond, Xis N Rl, R2, R3 and Y are
absent, RA is H m=0, n= 1, then R5 and R6 are not both Me (para); when
- - - is double bond, Xis N, Rl, R2, R3 and Y are absent, R4 is NH2 or CH3
then at | east one of R5, R6 or R7 are other than H .each Ris

i ndependently selected fromthe group consisting of -H (Cl-C6) alkyl,
(C1-C6) al kenyl, 8) al kynyl, (¢5-&20) aryl, uted (C5-C20) aryl,
(C6-C26) al karyl N - % g

m = 0_,n:

substituents are each dependent |y sel eateo fromthe consi sting of
-CN, -N@2, -NR 2, » ONR 2 2, -C(Q %IBOR
-C(O SR, -C(S) SR I_ri hal onet ky he aryl and "§Gb<ti tuents are

each |ndependently Sel ect ed fromthe consi s ng of hczalcqi gen, -C(OR,

-C(S)R, -C(O R, ()C(s?cf-? -0 g C(S) SR, ((;{O)I\i:?HQ C(S)NRZ and
tri hal onet hyl ; eacH is i ndependent F%/ sel ected from the group consi sting
of -H, (Cl-C6) al kyI,

Cl .
’ ’ N
Cl

(o)

™M (8) )
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(Ct-C6) al kenyl and (Cl-C6) al kynyl. 2. The conpound of Claim1, wherein
said conpound is selected fromthe group consisting of Conpounds 4, 5, 6,
7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19;and 20. 63 \ \ | | /
CHZCH=CHZ O N-OH NC O CH2CH=CH2 (4) (5) (6) C or \ PCN OC Op CH3
(7) (8 (99 aa v/ /71 a\N/ /1 cAaA/ CNVIVI N, Cad O (10). O
(1) NOH (12) O64 CNNHR2 \ | OCH3 O (13) OH(14) OHO (15 o/ \ 0 d
O\ - 0 CH3 (16) (17) (18) =and O

(10 an (12)

amn (18)
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o4O (19) 0 (20) OH 65 3. A pharmaceutical composition conprising an
effective anount of a conpound and a pharmaceutically acceptable

exci pient, carrier or diluent, said conpound having the structural fornula
(1: Rn~(6) i(R)n (R7)m 'R& X R3/ \R2 Rl or a pharmaceutically
acceptabl e salt or hydrates thereof, wherein: the bond --- designates a
single or double bond; inisO, 1,2,30r4; each n is independently 0, 1, 2, 3,
4 or 5; XisCorN, Y Ls absent, (Cl-0C6) alkyl, (C -C6) alkenyl or (Cl-C6)

al kynyl; R 'is abse -OR, -SR, -OC(OR -8 -OCSR -SC9R
or when taken togeb i 2 is =0, =S, =N-OR A eyber ed

het er ocycl oal kyl or ted 3-8 nenbered pal kyl ; R2 is

absent or -H R3 -H R4 is -H, Z 2 ‘ R 2, -CN, -NQO2,
-m /' O_C(S)R',
NR S p ; 66 each R5,

(C3-C8) cycl oal ky erper ed het@docycl o

-C(OOR, -SSR O \AUAS SR, -CO - ;
R6 and R? is mdepgadent y sel@tted fromthe group csi sti of -hal ogen,
-R, - , -SR ONR 2, -SNR 2, -NO2, { , -OR, -C(SR,

-C(O)OR, _C(OSR, -C(S)OR, -CS(S)R. -C(ONR 2, -C(S)NR 2,

-C(ONR (OR),  -C(SNR (OR); -C(ONR (SR), -C(SNR (SR ), -CHCN) 2,
-CHC(OR ]2, -CHCSR]2 -CHOOR]2, -CHSOR]2, -CHCOSR ]2
and - CH C( Sysroflaxiompaund & fosmiladl pe agbarmageusictlbcaceeptible salt drehydragagpereof

consi sting Qfine andiae®F a3 dicament to inhibit mammalian cell proliferation

M

wherein:

t_he.b(-)nd --- designates a single or double bond;

mis 0, ]:, 2,3 o0r4,

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

XisC ole;

Y is absent, (C,;-Cs) alkyl, (C,-Cs) alkenyl or (C,-C¢) 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 togethéf with R; is =0, =S, =N-OR, a 3-8 membered heterocycloalkyl or a
substituted 3-8 membered heterocycloalkyl;

"Rz is absent or -H;

"R is absent or -H;

R4 is -H, -OR’, -SR’, -NR’;, -CN, -NO,, (C;-Csg) cycloalkyl, 3-8 membered
heterqcycloalkyl, -C(O)R’, -C(S)R’, -C(O)OR’, -C(S)OR’, -C(O)SR’, -C(S)SR’, -
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(C1-C6) al kenyl, (Ci1-C6) al kynyl, (C5-C20) aryl, substituted (C5-C20) aryl,
(€6-C26) al karyl and substituted (C6-C26) al karyl; the heterocycl oal kyl
substituents are €ach independently selected fromthe group consisting of
-CN, -N@®2, -NR 2, -OR, -CCONR 2, -C(S NR 2, -C(OOR, -C(SCR,

-C(OSR, -C(S)SR and trihalonethyl; the aryl and al karyl substituents are
each i ndependently selected fromthe group consisting of halogen, -C(OR,
-(SR, -(OR, -SXR, -(OSR, -(SSR, -CONFP2, =C(S)NR 2 and
trihal omethyl : each Ris | ndependent |y selected fromthe group consisting
of -H, (CL- CHP)NRar -C(ONREs)  al kenyl and (Ci-C6) alkynyl. 4. A

phar maceuti cal Si i nd and
a pharmaceuti ca?i}pﬁ 5‘:359? F’srerﬂﬁeé)P%Bé}ﬁl %Qle&%@?ﬁﬁé}{?g%ﬁg‘dp&éﬁ\g%gg}% gll(I)lrrpound
havi ng t he %tﬂl?cﬂSIRé,l NMf,HONR;(I-sNR(zREo\)@n -CRMHGO)RA-COXK, FXO)ORR2 R, or a

skl ibotie o Beiei o atTuTey) WS oY Sl NI ST TS L st
0 or 1; Ximmk (W)susthR()Ct‘r@@N)ﬁLdth(o()@ﬂaz,C@H[@dsmﬂylCHWC@'@R%)

al kynyl; Rl |s ab C‘él EQ& &i or when taken together
with R2 is £dl (S-NRd% %@f@sﬁehﬁéﬁ HISSRid: or 3-5 menber ed substltut ed

E))C<::\lr aneC( C))F\)ZC]?{I > %(Q%{)E%E %gge%éﬁdent&de% erﬁpghg%%uﬁcyc?‘ %S?fh (eac gﬁ% and
R7 is i ndefendésnyly (@eCe)calbﬂﬂ)’ﬂ,r(@ﬁ(iszeargk culpstitwerd (S+Cny al)'ﬂ [&Cas)- Hkaryl @id or
-Brs substituted (Cs-Cae) alkaryl;
| the Keterocycloalkyl substituents are each independently selected from the group
consist'ing of -CN, -NOgy, -NR’,, -OR’, -C(O)NR’3, -C(S)NR’;, -C(O)OR”’, -C(S)OR’,
-C(O)SR’, -é(S)SR’ and trihalomethy];
the éryl'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’o, ~C(S)NR’; and trihalomethy]; .
each R’ is independently selected from the group consisting of -H, (C,-Cg¢) alkyl (Cy-
Ce) alkenyl and (C,-Ce) alkynyl.
7. Use of a compound of formula (I) or a pharmaceutically acceptable salt or hydrate

thereof in the manufacture of a medicament to inhibit mammalian cell proliferation

ESGE

wherein:-
' 'th'e_ bohd --- designates a single or double bond;
mis 0 or I;
éach n is independently 0 or 1;
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each R is independently selected fromthe group consisting of -H, (C-C3)

al kyl, (C1-C3) al kenyl, (Ci1-C3) al kynyl, (C5-Clo) aryl, substituted
(C5-Clo) aryl, (C6-C13) al karyl, substituted (C6-Cl13) al karyl; the oxirane
substituent is -CN, -NO2, -NR 2, -OR and trihalomethyl; the aryl and

al karyl substituents are each independently selected fromthe group
consisting of.-F, -d, -Br, -CN, -N®2, -NR2, -COR, -COOR and
trihalomethyl; R is -H (Cl-C3) alkyl, (Cl1-C3) al kenyl or (Cl-C3) al kynyl.
5. The pharmaceutical conposition of Claim4, wherein said conpound is

sel ected fromtHeiSGPoNp consisting of Conpounds 1, 2, 3, 4, 5 6, 7, 8, 9,

adecrioe o o BaFRIEon G- A gfei int P (P (g 6o
CH3 (7) (8) (9)Riisabsent, o, -OR, FOIC(RHR. -NOR)20br vdhen(takEn t@eethiet With-RaHs €02) O CN
NHz AP0, C:H-%\I-d%,(gr 3-5 membered oxirane or 3-5 membered substituted oxirane;
| R, is absent or -H;
| .,'R3 is absent or -H; _
Ry is -H, -OR, -N(R);, -CN, -C(O)OR, -C(O)N(R);, or 5-6 rﬁembered
dioxoy:cyclc'ialkyl;
each Rs, Rg and Ry is independently selected from the group consisting of -R’, -F, -Cl
or -Br; | '
each R is independently selected from the group consisting of -H, (C,-C;) alkyl, (C,-
Cs) alkenyl, (Ci-Cs) alkynyl, (Cs-Cyo) aryl, substituted (Cs-Co) aryl, (Ce-C)3) alkaryl,
substituted (C,G-Cn) alkaryl;
the oxi'.rane substituent is -CN, -NO,, -NR’,, -OR’ and trihalomethyl;
' 'th:e aryl and alkaryl substituents are each independently selected from the grdup
consist-iné of -F, -Cl, -Br, -CN, -NO;, -NR’,, -C(O)R’, -C(O)OR’ and trihalomethyl;
R’ is -H, (C1-Cy) alkyl, (C,-C3) alkeny! or (C;-Cs) alkynyl.

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

consisting of Compounds 1, 2, 3,4, 6, 7,8, 10, 11, 15, 16, 17, 19 and 20.

O ©
o~ o

Q) 0 3) OH
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O4 OH O (13) (14) (15 \ 1/ Od OCH3 (16) (17) (18 70 and \ I / O
OH O (19) 0 (20) OH 6. Use of a conmpound of formula (1) or a
pharmaceutically acceptable salt or hydrate thereof in the nmanufacture of
a medi canent to inhibit mammalian cell proliferation (R6)n / i(R5)n Y
(R7)m \R4 X R3 Rl wherein: the. bond --- designates a single or double
bond; msO0,1,2,30r4; each n is independently 0, 1, 2, 3, 4 or 5 Xis C
or N, Yis absent, (Cl-C6) alkyl, (Cl-C6) alkenyl or (Cl-C6) alkynyl; R is
absent; H -OR' -SR -OC(OR -S-C(OR -OC(S)R, -S-C(S)R, or when taken
together wwth R2 is =0, =S, =N-OR, a 3-8 nenbered heterocycl oal kyl or a
substituted 3-8 nenbered heterocycloal kyl; R2 is absent or -H R3 is
absent or -H R4 is -H, , -SR, -NR 2, -CN_ -N®2, (C3-C8) cycloalkyl,
3-8 nenbered heterocyc | ~-C(OR, -C(3 (OOR, -C(S)OR,
-C(OSR, -C(S)SR, - .

) ©
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each R5, R6 and R7 is indepedently selected fromthe group consisting of
-halogen, -R, -OR, -SR, -NR 2, -ONR 2, -SNR 2, -N®2, -CN, -C(OR,
-C(S R, -C(OOR, -C(OSR, -C(SOR, -CS(SYR, -C(ONR 2, -C(S)NR 2,
“Q(ONR (OR), -C(S)NR (OR); -G ONR (SR), -GS)NR (SR), -CHON 2,
-CHC(OR12, -CHC(SYR ]2, -CHC(OOR ]2, CHCSOR]2, -CHCOSR]2 and
-CH C(S)SR ]2i each R is independently selected fromthe group consisting
of -H (Cl-C6) alkyl, (G- C6) alkenyl, (Cl-C6) alkynyl, (C5-C20) aryl,
substituted (C5-C20) aryl, (C6-C26) alkaryl and substituted (C6-C26)

al karyl; the Ileterocycloalkyl substltuents are each i ndependently sel ected

fromthe group COyF tlng of O)NR'2 -C(S)NR 2,
-C(OOR, -C(SCR SR, be_aryl and
al karyl substltuen S h |ndepe*- Jr oup

consi sting of hale R, O SR,

-C(S)SR, -CO g S)NRHZ and 3 3 S |ndependently
¢ ’ (Cl- C6) al kenyl

and (Cl1-C6) al kynyl. 70 Use of.a conmpoumda—of fornula (1) o
pharmaceutical ly acceptable salt or hydratg hereof in the uf acture of
a nedi canent to inhibit mammalian cell pr-( prat i on (R6) n~ )n (R7)m
| R4 RB X R R wHéein: the bonté:-- de ps a $i7hgl e oybl e bond;
m sOor1; each n is independently 0 or 1; 72 XisCorN;, Y is absest, dCl1- C3)
al kyl, (C1-C3) al kenyl or (Cl-C3) alkynyl; R is absent, -H, -8R -OC(OR
-N(R) 2, or when taken together with R2 is =0

and
O. )
OH ©

(20)
9. The use according to Claim 6, wherein said mammalian cell is an endothelial cell, a fibrotic
cell or a vascular smooth muscle cell.
10.  Use of a therapeutically effective amount of a pharmaceutical composition of Claim 3 in the

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

_proliferation.
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=N-OR,- or 3-5 nenbered oxirane or 3-5 nenbered substituted oxirane; R2 is
absent or -H, R3 is absent or -H, R4 is -H =0R -NR2, -CN -C(OOR
-C(ONR 2, or 5-6 nenbered dioxoycycloal kyl; each R5, R6 and R7 is

i ndependently selected fromthe group consisting of -R, -F, -C or -Br;
each R is independently selected fromthe group consisting of -H (Cl-C3)
al kyl, (Ci1- C3) al kenyl, (Ci1-C3) al kynyl, (C5-Clo) aryl, substituted
(C5-C10) aryl, (C6-C13) alkaryl, substituted (C66-C13) al karyl; the
oxirane substituent is -CN, -NO2, -NR 2, -OR and trihalonethyl; the aryl
and ‘al karyl substituents are each independently selected fromthe group

consi sty ng = s - l%&[ - ee :

trihal E)lr'ret hlg{e; Ofg thfrg) tzult-\,c 5Eycel-e%%e 2 y t,Of[f\‘ g‘i%&l?f %ﬁé@ﬁmpog&@ @C@? qla'lnkﬂflenyl .
8. The use madactira@ftondicment jo ket ogiprevsel al disomipochatacisized be abeatnfat cetl t he
group consisting of .. Conmpounds 1, 2 4 e L8, .10, 11, 15, 16, 17, 19
and 20. NHzpr""éflf@%f’%’)W’&Fr‘('%’)‘” Spgifoupd E’fg%ﬁ&'fﬂ?é?’fﬁ?'aﬂﬂ-m O CH2CH=CH2 (4)  (6)
c 0--f cl CH3O (7)) (8 c G CNCO A ONOH (10) (11) 74 P OCH,

1o\
the bond --- designates a single or double bond,

misOor 1;
each n is independently O or I;
XisCorN;
.Y is absent, (C,-C3) alkyl, (C;-C;) alkenyl or (C;-C;) alkynyl,
- Ry is absent, -H, -OR,-O-C(O)R, -N(R),, or when taken together with Ry is =0, =N-
OR, or a 3-5 membered oxirane or 3-5 membered substituted oxirane; o
. Ry is absent or -H;
. Rj is absent or -H;
| Ry is -H, -OR, -N(R);, -CN, -C(O)OR, -C(O)N(R); or 5-6 membered
dioxoycycloalkyl;
eéch Rs,.R¢ and Ry is independently selected from the group consisting of -R’, -F, -Cl
or-Bry - |
’eac'_'h R is independently selected from the group consisting of -H, (C;-C3) alkyl, (C,-
Cs) alkef_-iyl, (Ci-C3) alkynyl, (Cs-Cio) aryl, substituted (Cs-Cjo) aryl, (Cs-Cy3) alkaryl,
substituted (Cs-C13) alkaryl;
.' thes-o}(irane substituent is -CN, -NO,, -NR’;, -OR’ and trihalomethyl;
the a'.r)fl'll-. and alkaryl substituents are each independently selected from the group
consisting of -F, -Cl, -Br, -CN, -NO, -NR’, -C(O)R’, -C(O)OR’ and trihalomethyl;
| R’ is -H, (Ci-C3) alkyl, (C4-C3) alkenyl or (C,-Cs) alkynyl.
12. The use .'accor_ding to Claim 11, wherein said compound is selected from the group consisting
ofCom_Pdunds 1,2,3,4,6,7,8,10, 11,15, 16, 17, 19 and 20.
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O*0O00 (1s) (16) (17) O O\CH3 and O OOH OH O (19) (20) 9. The use
according to C ai m 6, wherein said manmalian cell is an endothelial cell, a
fibrotic cell 'or a vascular snooth nuscle cell. 10. Use of a

t herapeutical ly effect ive anount of a pharnmaceutical conposition of Claim3
in the manufacture of a nedicanment to treat or prevent a disorder
characterized by abnormal cell proliferation. 75 1 1. Use of a

t herapeutically effective anbunt of a pharnmaceutical conposition of Claimi4
in the manufacture of a nedicanent to treat or prevent a disorder
characterized by abnormal cell proliferation, wherein, in the conpound of
structural formula (1): the bond --- designates a single or double bond;

m sQor 1; each n is independently 0 or 1; XisCorN, Y is absent, (Cl-C3)

al kyl, (C1-C3) al kenyl or (Cl-C3) al kynyl Rl is absent, -H -OR-OC(OR,
-N(R) 2, or when take gether with SR\ or a 3-5 nmenbered

oxi rane or 3-5 rrenbe SUBSHN ‘ e i § sep~gr -H, R3 is
absent or -H R4 is - ‘ )2 or 5-6
menbered di oxoycyclkeal k each BS, . K i s~ nd seent |y sel ected
fromthe group con' O, - R ’ h Ris independently
sel ected fromthe Brodp~fonsfsti i 3 |, (Cl- C3) alkenyl,
(C1-C3) al kynyl, (Cs-C o) aryl, substl but ed ( Co- CI o) aryl, (Co6-Cl3):

al kar y| , (1) ) 3)

W, ) ' Y )
s OQ Np—

>‘l O-CH2CH=CH2
C)) (6)
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substituted (C6-C13) al karyl; the.oxirane substituent is -CN, -NO2, -NR 2,
-GR and trihalonethyl; .the aryl and al karyl substituents are each

i ndependently selected fromthe group consisting of -F, -d, -Br, -CN,
-N®2, -NR 2, -COR, -COOR and trihalomethyl; R is -H (Cl-C3) alkyl,
(C1-C3) al kenyl or (Ci1-C3) alkynyl. 12. The use according to Claim11,
wherein said conpound is selected fromthe group consisting of Conpounds
1, 2, 3, 4, 6, 7, 8, 10, 11, 15, 16, 17, 19 and 20. 76 P1 N NHZ OCH (')
(2) (3) VI / CHCHCHZ OCHZCH-CHZ N-OH (4) (() cl o cl (7) CH3 (8) 77
ad v~/ 1 a\v~/1d/ CNVIVIO-CH add O0NGOGiO0 (10)
(11) (15 000 o CH3 (16) (17) 78 and O O CH

. O
(10) (n
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D*0 OH (19) (20) 13. The use according to Caim 10, wherein said
disorder characterized by abnormal cell proliferation is cancer, a bl ood
vessel proliferative disorder, a fibrotic disorder or an arteriosclerotic
condition. 14. The use according to Caim 13, wherein said conmposition is
for oral, parenteral or intravenous adm nistration. 15. The use according
to daim10, wherein said disorder characterized by abnormal cel
proliferation is a dermatol ogi cal di sease or Kaposi's sarcoma and said
conposition is for transdermal adm nistration. 16. The use according to
Cl ai m 15, wherei n sai/g=der mat ol ogi cal disease is selected fromthe group
o)

consi sting of kel oid i c scars, seborrhei ¢/geyxnmatosis, papillona
virus infection, ec )inic keratosis. 79

i

and 0
y y
0
OH ©
19) 20)
13. The use according to Claim 10, wherein said disorder characterized by abnormal cell

proliferation is cancer, a blood vessel proliferative disorder, a fibrotic disorder or an

arteriosclerotic condition.

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

intravenous administration.

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

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

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

infection, eczema and actinic keratosis.
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