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branched, S€P F’g‘h‘fe’?@‘a&H&l heiing &9 @ ﬁyﬂY’btcr%ﬁsd&n(P%?‘&%rtha\}?ﬂ@ at | east
one car borﬁga;e_r_lbgraz:ﬂaubllelbehd ThHese ddictade may(1heai napid hiercreheecis or
traps conformation about the double bond(s). Typical alkenyl groups

i nclude, but are not limted to, et henx propenyl, isopropenyl, butenyl,

i sobutenyl, tart-butenyl, 35 pentenyl, ﬁexenyl and the like. In preferred
enbodi nents, the al kenyl group is (O -C6) alkenyl, with (C--C3) being
particularly preferred. -g WO 99/ 26929 PCTI US98/ 24787 " Substituted

Al kenyl :" refers to an al kenyl radical wherein one or nore hydrogen atons
are each independently replaced with other substituents. Typical
substituents include, but are not limted to, -OR -SR -NRR -CN, -NOZ 5
- hal ogen and -trihal onethyl, where each R is independently -H, alkyl,

al kenyl, al kynyl, aryl or alkaryl as defined herein. "Alkynyl:" refers to
an unsaturated branched, straight chain or cyclic hydrocarbon radical

havi ng at Ieast one 10 car bon car bon tr| pl e bond Typ| cal aI kynyl groups
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"Substituted Al kvnyl:" refers to an al kynyl radical wherein one or nore
hydr, ogen, atons are each i ndependently replaced with other substituents.
Typi cal substituents include, but are not limted to, -OR -SR -NRR, -CN,
-NQzZ, 20 -hal ogen and -trihal onethyl, where each R is independently -H,

al kyl, al kavogopembkynyl , aryl or alkaryl as defined her ePEI/USIBRYBT " refers
to an unsafygral e€l cyfcl moshydragardaomrapbdliAleabavengrad: cirpmugat ed ~r-

el ectron iﬁ%&'gg&lﬂ}’ﬂrcéltoﬁéw (}2125 eaguef»catq%uee Ml qnnpésgsr{gted to,
penta-2,4

i ene ant hr a azu en I ndacenyl, and the
P Rer o soepRet Ll R ipRaR ROt anh, Aipar b Lt 45 i ieh-EsBF SRR T2 th
(Cs-d a) lmenange;o@rntn chleapl sy efembrade 3Rt Sabst idureeduatiyér "to efers to an
aryl gadi gal.rBhes®i hteRee PLuTEY eahyéeag@r&laattqeﬁ afé%lé:acahxdl @Qﬁ&@ndent ly

replaced w th of her substituents p ubsti t clude, but are not
limted t&ggodi—%R——NRkLé%—% 1 Né JIle'fjl'ﬁzfl%cf)g 1 25 FRaforfftHyl wher e
each R is lioadepiadidll.yChen. HA66¢19938-%dny| and| Wnyalctlau‘]iomrofal karyl as

defined hepelBepeddent k- V@la‘?‘&'ea§9219 'Bgr/plﬂggﬁé zrdjle&Z'anér whemo:" refers to an
aryl radical__that

C 9,2 [ ar rou Typi cal
aryl eno gr8dpstH %I%d‘ém?% CttaQFS ?I%? RrEgg (fe% 82%‘% %gtloépﬁf‘ﬁéﬁeno
ant ht@cal efoaand 38| ﬂke?_lﬂlh_[ﬂb@eriéb Srodr et s Thteﬁé EFVP% group is 5
(C6- Cz0) amphes®.ear3ybsbhidt@thnieyl eoonsideatbar sritnid avghesoirgrbep wherein

h h
substi t ueRig X? I e kﬁ% e,
"SR . NRRECFCAPBAINGOn. R B%rbh Pxied LEEF3 AT Bt RgAma Lydde TaAidnant s

independela:bllys H, al kyl, al kenyl, alkynyl, aryl or alkaryl as defined

herein. "Al karyle' tﬂeef bgeirio 4 aappaio%ehgbéwacﬂa@ @helwéatn@nlseeyl or 15 al kynyl
group wherei n one %/ 'gﬁ}'PBtoms onded to a termnal carbon is
p

repl aced WiERAERS aﬁriflraﬁﬁfee YRNLR % £Fy PRRPOMs Se¢l ude, but are not
limted t @robéhesdtidremzigl a-‘d@matlbenzﬁfltlda/nenlgeﬁhmngsyblated

napgg hfllcgmlaﬁnzyllhkﬁmtbeenu i%ejigﬁﬂaﬂslpiﬂ‘f@ﬂ\fe%dtﬁgb&ﬂﬁﬂﬁ@ﬁ:%ati&e o kar y:c ?L oup
is e .a n 0 e
al karyl gZ@fm Oé‘fyCG ldg'cfunsésezciir aFXVé %[10%9}’;“ ha% % Th Sp%lartl cularly
pref%@red t@nﬁb@i’?ﬁnt@et Fié aPT(%\#\Sﬁlte@r @85a$*‘sl‘-(ﬂ(:6h€1%31 9f e., the al kyl,

al kenyl okrgtkysyyttemi ety additdiend| kasytingizeup im:(rﬁ:ibscar)alamle-t hdar y!
ey ) Sl Mt bedd L AG, bl sont ShohSc1gnain AEkary! Yadl cal

wher ei n one or nmore rogen atons _on _the ar moi ety of the yl group

are each i(NddpetRaf Ie§ Répt ac8F WERRER e S §¥6§T?'fﬂenl’4§’nt?§7ﬁl%%l
substi t uentls, i hedud@iokhhemar® 12917:30-79mared inbibitGRcel3R, - NRR, -CN, -NQz,

-hal pgen apdi:t&tnalamebiyl in WigES 836N Risol nﬁ&p&ai@ﬁt le)f aH,, al kyl,
and i ol udedb adie bl e Pad WEs SR 6E, | HRERELS, Troddlngbble ol 102 1

terms ar eO@bﬁﬁDmsﬁarZ@éégﬁP&WW anaemsq%& B?elb‘e? s%@béﬁdi’ﬁarl ly skilled
in the artinhMienuerca?t-hetphstse poatassitin"ciahnenpl yes HehesRowm tds - 11

VD 99126929 ECTLIISAR 24150 I 0AUESLCAPBI AL YE: 0k dRNal ablygcont ext s o

identify an I ssue as ace, out regard to
its 3®ur c&drSot3%iHP° tPsH%Jo‘-?ﬂﬁltni 6h 8%-5t Asuyedt 3% s°tdl?|rafi|16ﬂr‘3ﬁ'r% ongevity

at that | @hataotlenrze[dobyt uowvented or BRbidrlaESCRL PTh XN iGferaEcDRAW NGS FIG 1
provi des a reaﬁé | Oh %%hgggnfﬂrcmsyzmehgﬁév?é ) scussion, inhibiting

11-aryl - dro H- di azepl ne co ound' accor to the

i nventi onmaﬁﬁa eéjl Erf)fb%J g catlltt?ﬁa le@gﬁh’g%ﬁ zi ng

11-aryl - 1£ssgbsﬂetdjtke¢h566rw h!yidqogedllbmmile] azeiplmemméounds accor di ng
to the i n\eaekheéhtl% a@EI&&EQ@%%@B' B QN denhE 4 MNVENT hLivakt fsn di scussed

in the Bacl§ gr.ound esse% ar cte ge of si c e dg@ draatl %I’él\il a inhibition of
the Gar doS*cRARREISS aomelF]ﬁﬂ Kel'd %’htt  CEpBPRAMR SWards the treat ment
and/ or pr WQh@f@?ﬁW%l CRP@PMQS éﬁ@éh’s@ OfStl@J}FL Bt#i%ﬁ/é“a@ﬁ‘é\%alﬂ hegll
antimycotic agents such as Cotrinmazole block Caz'-activated K 20
transport and reduce cell dehydration %n sickle erythrocytes in vitro
(Brugnara et al., 1993, J. din. Inves 92: 520-526), and also inhibit the
Gardos channel of erythrocytes, increase red cell K content, decrease the
mean cell henogl obin concentration (MCHC) and decrease red cell density in
vivo in 25 a transgeni c nouse nodel far sickle cell disease (SAD nouse,
Trudel et al., 1997, EMBO J. 11:3157-3165; De Franceschi et al., 1994, J.
Cin. Invest. 93:1670-1676). Mreover, therapy with oral dotrimzole

i nduces inhibition of the Gardos channel and reduces erythrocyte
dehydration in human patients 30 with sickle cell disease (Brugnara et al.,
1996, J. din. Invest. 97:1227-1234). QO her antinycotic agents which

| nh| b| t the Gar dos channel | n VI tro | ncI ude m conazol e, econazol e,
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-12 WO 991 26929 PCT/ US981 24787 Al so as di scussed in the Background
section, the nodul ation of early ionic mtogenic signals and inhibition of
cell proliferation are powerful therapeutic approaches towards the
treatment and/or prevention of disorders characterized by 5 abnormal cell
prol i f er at imangonzk2o has been shown that Cotrinmazole, in aBElV$8RIEL

i nhi bi ti ngpfchﬁtha'bﬁd)SnCéh&nnﬁJgthz esyidardeyt esd ales@hapdidbrd @3 sboahc

m t ogeni c ap S liferation both in vitro and in

vi vo. For gﬁarrp gf Cﬁotrgkrtgrr%znrgl éﬁ?%rﬁlgﬁ)s the rate of cell 10 proliferation
of normal and cancer ceII Irnes in a reversible and dose-dependent manner
in vitro (BenzayyHARE JOENNEONIr e Medi cine 1:534-540). dotrinmazol e
al so depl etes Hﬂ%sbnéﬁﬁcﬂﬂéﬂ %&Pgélgs a%te%%évf&lé’d RLeVYaBRt Srddigdise in

cystolrc Ca'" that nor stifulation. Myreover, in 15

ows eni.c
mce with %%Yfé’rtéoeoﬁ)l"’rr:éﬂ ’lnm‘?ﬁ‘ﬁoﬁ%?? g’ylﬁﬁeaaé’@v(egcﬂﬁs%rﬁf i nocul at ed
wi th Mt Ribtameue pehpeiaonis cdlicd, avaipoteadn aedtgtditvicoandfsfieot ri nazol e

resul ted i oy sicgpif b@aﬂ{e rceduetawoatéu tﬂ&aagmrcr&fnnwngeaﬁ@sst ases
observed ( enzag Een e i scovered that

SUbet | ut SRS nBhy P iR B o) BB E Rt S8 ERKF BT ARE  Gar dos
channél ofam#AﬂrhpécV@@Eﬁkﬂﬂﬂ<9ﬁlhamﬁ%ﬂt§%¥a@epn prisie; Fema@umﬁﬁ afigus, in one
aﬁpect h@el{Hbrl%S.QQt stpeirtite mteymézlq,a-amemsiqmaeofcoﬁp@@mg; ccnﬁpounfls
that are capa i um channe
(Gardos cha ne %ug¥régb%%f%%%géégﬁt 1§%E?ag§ﬁﬁsrc %882% rocytes and/ or
of |nh|b|tiwﬁfhhﬁﬁﬁalF%ﬁrQﬂﬂqospFBPPt%%zﬁﬂddﬁr Eamtq%amhapﬁt m t ogeni nduced
cel | prolijesstfieeatidheacicaddner ot tied ihlrepbemylardi kenpazeqs mavdagpounds 30
i nhi bigt thEhéEEEQQ?thﬁﬁ"¥%rﬂ§Eq/Or manmal i an cell proliferation was quite
surprising. Signiticantly, e conpounds of the invention do not contain an
i m dazol e or imdazole-like noiety. The im dazole or imdazole-like noiety
is wellrecognized as the essenti al fungtlonallty underlying the 35
antinycotic and ot her bi ol ogi cal es;6f Cotrinmazole and the other
above-nentioned anti-mycotic erll- phenyl di benzazepi ne
conpounds of the invention provio O 991 26929 PCTNS98/ 24787

enti P8y new cl ass of conmpounds {/ad gpabl e of effecting inhibition of
the Gardos(phannel and/or mammlf¥an grol i feration and that are

t herefore useful for the treatneng, g cell disease and/or diseases
related to abnormal or 5 unwanted cel oliferation. In another aspect,
the invention provides a nmethod of reg#yctwg sickle cell dehydration and/or
del ayi ng the occurrence of erythrocite srcEPrng in situ as a therapeutic
apprggch towards the treatnent of si ckPee cel | disease. In its 10 broadest
sense, the nethod involves only a single step-- the adm nistration of at

| east one pharmacol ogically active conpound of the invention, or a

conposi ti or tHfersateutiral i ekFerergiasedFsect mysnaresntharemount ef fective
to reduce wanednation and/or del ay the occurrence of cell sickling or 15

deformation. Wilg n%t, | r}.dgng\r Q E t@éeﬁngc pgéo gy%gr theory, it

is believed that adm ni stri‘a e active co ribed herein in
appr &fri ate amBarts TG srekle e?%/t'hrhé‘&W%% % ?lpélelé%%@él'nearl y conpl ete

inhibition of ®RheisGairdes-EGR’ chesRtgl hallogexkde wrdhh3ometieyley ,r edexi ng t he
dehydr at i ap,;0f, %b&&ﬁel‘:@ﬂtﬁ §nd/lqsr (@elc?% n&fﬂé% occurrence of cell sickling

or deformation. Ih a_p et e ment , the Xdratlon of a sickle cell
i s reduced andReri% h@ occa?r encgé:‘ of hsarleﬁFP nof |t§15‘€ gyethyh oF sFBRPe cel |
that is w tdken theenher odithc Bl atisonC2C yasontlanore of the subject, thereby

r edugjsng or elggbﬁagfng tRe ¥§§QROC§|UﬁtgnrihakuhSRCOHH@nﬁ¥ gﬁused by

si ckl ed ceII gsedl Jﬁi g £ ﬁgrnl%ea or%ence f &he Gar dos
channel as réeﬁ?r@ B i SR § St 1T"?r“‘t‘h FERPERYS B &PcRFe™Cel | di sease,

t he i nventhakpdes aﬁ@cﬁqﬂhﬁ&9@eGhYbrnethods of 30 treating or preventing
sickle cell disease. In the nethod, an effective anount of one or nore
conpounds according to the invention, qr a pharnaceutical conposition
thereof, is admnistered to a patient suffering fromsickle cell disease.
The nethods may be used to treat sickle cell disease 35 prophylactically to
decrease intracellular Ho S concentration and/or polynerization, and thus
dimnish the tinme and duration of red cell sickling and vaso-occlusion in
the blood -14 WD 99/ 26929 PCT/ US98/ 24787 circul ati on. The met hods may

al so be used therapeutically in patients with acute sickle cell crisis, and
in patients suffering chronic sickle cell episodes to control both the
frequency and duration of the crises. 5 The conpounds of the invention are
al so potent, specific inhibitors of mammalian cell proliferation. Thus, in
another aspect the |nvent|on provrdes met hods of |nh|b|t|ng nannalran ceI

o,
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30 characterized by abnormal cell proliferation. Wile not intending to be
bound by, any particular theory, it is believed that adm nistration of an
appropriate anount of a conpound according to the invention to a subject
inhibits cell proliferation by altering the ionic fluxes associated with 35
early mtogan9eé®dgnal s. Such alteration of ionic fluxesPEEUBRRYEht to be
due to the abiRitiys ofR"t hec coypourdgsSpR" t e (DRORMNE i@ shoriphi bit potassi um

channel s of epdis, -RAg) bul aid ) ik, VQ: 912929, Bl ?Z%}%ﬁéﬁ% actically

Caz' -actlvat ed ot assium c % et hod ¢
to preventClfth éﬁ of “ 58P0 rcef (SR er a‘tf%)r? Oé)PRrray be used
t her apeut i-caS)G](Q)@Rt"edu@éom(sapﬁést-@)fQ)ICi (PeBRY i ot (&f) cabpor'hal |y
prol id erat_'bng @j)|sfpu Th@ c_c(tymgund,cg cAsPERF M lcqgk y fonyul ati on
t her eof, can agphgg gc &ﬁ%s tbgq{)r oli ferggwﬂ cells to arr’est or inhibit
prolifer at"F(Sﬁ)cato ire tay"he © T & 'dei to a subj ect
system cal ly terddr tRést-SoxnderﬂﬂnldﬁnttxelSelmca;bdf‘étrcatt ithe. gbpgases which are
charact er i;zggdi dvirmpoer o) @ekt,)1Q1Ry0] i ferali anxbhgd L0 ée&d feated or
prevent ed % %ns of the present i nvention include bl ood vessel
prol i ferafrV¥™i’'sorders, fibrotic disorders, arteriosclerotic disorders and
var i dus cancer%aCfBleoéisvhfsdseétenﬁﬁﬁﬁ}'eﬁ@ﬁcéﬁddf%%t d&esgre¥Rr to angi ogenic
15 and vaaeﬂgggtamgcwl sy dgr,scgenekal | y(a,esy! tiR@ny D, a(tmocstyal prol iferation
of blood y ?@L 'Eh%fo tll 0D, A0 SRLG2 bn_g: qf % ? ﬁ

4nd 4 2/ 4 rolesma

vascul ogenes eél S, respecti léilrb

vari ety oflpNs} @I“@gFEla*t‘tfr‘&?@ségs SucRlkarehbrapéni ¢ devel opnent, corpus 20
| ut eum f or mat i e, awglinand edlkaryg 1asdb ot ifaent 8 gare reatchoind dpeealtsg pl ay a
PIVOLAl T QL Eeddhd FRERT REEIR rreetaglt}fgr ofXALP) CHr0l, DLod Yessel

proliferative d E‘or ders IQ rlél r'e newca|I1aré bl ood
vessel s i AVRdRE 1 HE PPNt Nﬁ; FFy) a@ékﬁﬁﬂl ocifafs)dRiE¥REE such as
di abetic aﬁdr@tumdpatéhlwl-\/Were new capillaries in the retina invade the

vitreous, bleeth aadtgaﬂseﬁsgadtndeséspﬁéstn@e@ﬁaa&tt&f pgbatugesa. Anot her
exanpl e ofhglbnpaocr r’r@llc ova cuI Qrizatlon rilS hat associ at ed with solid
tunors. | PPRE NGW aSE abT Talad "tRAT CAMESCHPE SOF growth “of OPRFHFS i s
depe?r@dent aﬁ%@ﬁﬁ%ﬁgl‘:@g@ﬁ%sﬁ%’e@@laﬁdw IremixiHEe Y oM &f angi ogenesis by

l'i berati oph@xfmaajwmgem;c daptable adalid ed) eRAPDSieat oFt @P1hdht.

car ci noge FXEIBI SarDB3! fad | LSt 01O BobABROTLL REGF) 1

| i ber at ed’ by se&%ra cancer celTls ays a crucia e I'n cancer

angi ogeneé’i’%en 598 - denonst r at i on that certain animal tunors 35 regress when
angi ogenesi s iln isthilbi darertheas appeet dethe Hevansiorcgnpelibesaga endttiedce for the
rol 0f apgk Q&%ﬂz@&h@ & Tel 1Rk 959%7% e HRGErSENGEhal/Bat sl & igzs0ci at ed
with -16 __ WD 991 26929 PfCTNS%ﬁmc

7 vascul a ation inclu
hemangi oeh¥ot HalF Sass giones c%gl%l cgafz OBt |sf1§|‘1at| on of
endot hel i Bre mmasénvatvwﬁa%sm @ @érckéeu %rytttt@qwtﬁ {eihve of
neovascul aitr aln amoudbhenH dtnueakt odnd cdupehitl ddedrdingi tbngnsuch

proli feratt&tot}u%ﬁg tpet géh%rr%ac@utttw'éam%gs?ﬁ cgtrasgeag at#%%@%r the

progressi on eni c conditlon in part
upor?osuchtﬂe‘iﬁﬁa%c@uﬁa?]pzeaﬁrdﬁ TPRECE MAYEFERIPR eH!sijr/tqrcEile}ﬁ‘l’y"-l't%ef ul when the
condi t i onct@srncaddf temridirotPtel ehetitimf ocendef dwlatdlonor wyascul ar snoot h

nmuscl e Ceﬁafeﬁfﬁje'df %Bédﬁr(énttha‘théssMlé"%%@isééw aacsi%ﬂchét Péjdd’&erdh
neovascul arézatl g ‘féft ng\ % lg L.das-ll S ma%a diti naI I% i nvol ve

endot hel i 8¢ BVt 5?8¥Y?e CFERTERAL T SSRIEPeticht® Fh%r HFStWERi al cel |
proliferathan issyothin e‘@ewntlhr%lnwﬂ:smm apseatdature bifkewswejeck,sol i d

t ungys m'@h\ef%?féﬁerﬁ‘@ﬁi@%&%é&héﬁ%g Qhef Qas6ORtENUEGnORAMt h may al so be a
tunor of endot he

ial .or_vas nuscl e ce ) growt h
of "he ¢ (REISENETS PGS SeLeths TR ‘ueE BRRERK el PYLRieiRE
i nhi bi t ede®¥lg-he conpounds described 20 herein. The invention is also
useful for the treatnment of fibrotic disorders such as fibrosis and ot her
medi cal conplications of fibrosis mhlgh result in whole or in part fromthe
proliferation of fibroblasts. Medical ‘conditions 25 involving fibrosis
(other than atherosclerosis, discussed bel ow) include undesirable tissue
adhesi on resulting frontsurgery or injury. Dther cell proliferative
di sorders which can be treated by neans of the invention include
arteriosclerotic conditions. 30 Arteriosclerosis is a termused to describe
a thickening and hardening of the arterial wall. An arteriosclerotic
condition as used herein neans cl assical atherosclerosis, accel erated
at heroscl erosi s, atherosclerotic | esions and any other arteriosclerotic
conditions characterized by undesirable 35 endothelial and/or vascul ar
snDoth nuscle cell proliferation, including vascular conpllcatlons of
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15 factors, and can ultimately result in obstruction of the coronary
arteries. The invention is useful in inhibiting such obstruction and
reducing the risk of, or even preventing, such failures. Vascular injury
can also result in endothelial and 20 vascul ar snooth nuscle cell
proliferativamosztdee i njury can be caused by any nunber of PEFHSMBIBE events
or interventions, stirl udicwevasspect, shegemyerdidnbatdviniesaRghophast-y.

Rest enosi sgd,s éh*éetg'é‘é&necr%'%bgé%'ﬂk«i&fnt%HECc?é% Hh@aéé%o%%@gé&pirﬁsw ?f

the coronary arteries i'eved caused

rel ease o
growth fact gP¥Ig5ta FRIUIAS 6f PHEChani™Cal AT yIVBIYRR %WHEFF&T‘J cells
| i ni ng t hea quraphgigchi¢allyesor Thersgpdwricahlbidfifegt ivevaarieathtentodtel i al and

smoot i nusgdesiCehk BsMbddrRl %Eb@ﬁdlﬁdﬁ&oceﬁeom@%t@@ﬁcrw@ herein can be
used to dela ven, avoi %ﬁo% set ? resten
a f

at her oscl e?}b%/l;“@c@k}ﬁﬁf?]f cr%“pwﬁl et é‘dpsglﬁ?"efe‘}ﬁfé’ﬁlﬂ% means of
t he presenfrqm\ﬁeﬁkﬂ@ncﬂﬂcld}éeaaﬁseé@@s Pé’Fl@rH”e rayt bei st fgding £hem i nvol ve

proliferatépinef a@ﬁé@t@ﬁ}ﬂ@ camgli@rorv@muhﬁé sﬁ_mqtahc@yﬁqiﬁs%euss, such as
conplications c_{f di @bet & gggé or;_rgvg 1%%' 251 8 and 3§ éabetl C
e ae e hed e EFE3I e chieanp

retinopat hy. ThE €onpothds ereln are i neopl astic
agentld andfen eénhhbieing éﬂal!@éﬁwnl?ﬁ]tlr @éﬁ?ihéer@rtlﬁmsln W@QI 78929

PCT/ US98/ Zﬁe?tﬁa%dpﬁﬁvemémg:omabam tay premel ide erilast h Cs i aasasSan Neopl astic
di seases +C t b NALET! rese i NV Iy | ude,
but are n\cl)\%“ciqﬂm tg gdg)€ Jagsql ?g‘ra g‘fract %cgécc:%%&r%r %gngﬁ%n{(}“rﬁeq}ttllﬁg [ udi ng

gl i obl ast cheERP2ARECEI AN I%BPQ%%B%& ‘thereaty ‘effRCEive cke vitdPitancer :
chor i ocar cegldmpyr ot bf @ratciamc er The nchoneiundabr campesittsoplggealic cancer;

Lt e e A TR O B& %‘%’&Ai?%%ﬁ?éﬁfél at ed
| eukeni as d* 4§6GPe ’T"Q’Fe% iBhiL%h?é?ﬁ"a}nE?ﬁ%ﬁo"r?a AL 1581 neopl asns,
i ncl udi ng Beteras Heé stestedndnPhlgks 'manges ednzlude; VéSC‘ch'cmeamOOItbng cancer;

| ynphomas, midigleUdi D8s HodgoR" 8s€é ﬁ@mtaadléyramqut ver {WPRYBBS; of

neur obl ast gmas angéalccﬁnsc%fr:a {,QI(;léJ‘gSI sgu ému%c%el I I‘CI noma; ovari an
cancer, indiq (f those arisi ng rom B8 Cal cé stromal cells,
ger m2@el I s and Iﬁeé‘éh%hyﬁf’é’lthéél P%Pefffanc‘,:?‘éaén‘é‘%ﬂﬁép PE@BB@%R & dghked: rectal
cancer; saf@ormeatinglardi/jeg beeoenytoissy cawantédhalrdabyosasrard,l | i posar corra
fi br osar cqgm, 2051 §9SAH GOURD3 Sk N RRACEL, o Iiflud! N Bl &NAReal@POST ' S

sar consm, asqcel FU lar cancer .and 20 uanDus ancer ; testlcular

cancer, irftt J&RRG TRT RO PAndrec Sty f8nEre r'?6’r‘(e§Ef'r‘P’r"|on%r (t er at ormas,
chori ocar gtrromaseiticd ¥y eraposibhbers tiedegér nixeldmindabesed thoyy@oi d cancer,

i ncl ydi ng gmr&hdlﬂ@marﬁbaeﬂatmﬂ&duu% %@ﬁheogﬁfemdzer epal cancer
i ncl udi ng ‘aq1 no%a£C| noma an ggpoun ;__he i nvention

C
are useful %JT holrl?mlhnewa enaen? %Orﬁrrgl Isn%m\l}ﬁ]tlﬁnngn or%%lz (] enaent
cancers. TH® cargeurg @W@FUFOW?W%O@SFQYeb%lr?d’PBﬁ-éési-O%Hé’elt§ theey
further argrdigebpbtimg heamilsti df ugay asd aﬁamhlﬁerr@dnswfh@amﬂ@rectl n addition
to the pa@}lé?éélm%aﬂi Or%re%eﬁgﬂfg?raéheed c@PB&?ﬂd %91 ,Bg !:é'ﬁ(;?éﬁml%g' $gal so

useful in treatl ng etgbeventl ng, der mat ol ogl cal seases I nc 8 kel oi ds,
hyperfr oprﬁdd“%’&éf‘ red disoir FEPéederimto SR8, & PR PSRRI TR S5 EE8 Pon (e.
g., producinwgntedrorabndrgadi selymmﬁephMrarl Suchedisamadgysan,

condyl onat #c18ke, ) but€ H RN Pt dN&ld al:aﬂéé‘:ca'éﬁ?&ﬁléhifs' ons 35 such as
actinic keratosis: other .inflanmator é di seases, i ncl,ud | n C}rgrol i ferative

gl oner ul oRERTAPEFESUS ll}]rﬁfswé’ﬁytﬂ%’?ra"t EOUS FRIEIENHE; CORMORE SFthriti s;
-19 WO ostEadescheagais98/ 24787 t hronboangiitis obli ter ans; mucocut aneous

| ynpRsnode syndnogetimand a@bhlet, p@wqr@;@heiomo&tlaesba g shact or s

i ncl uding Uterine Ielo anpo d and e ogs of the invention
provi de 1}5} a&rgaié%anta g‘;%oelé?v%ncteﬁsggn lse odtscp'c Nl y used to treat

si ckl e cel¢halfa§é8§bz%d?YoPnUEPFE‘E)r@M/fOé‘r aPW’é“adl Foraatsan PRl lconpounds and
nmet hods of the invention also provide nyriad advant ages over the treatnent
of sickle cell disease and/or cell proliferative disorders with
Clotrimzole or other 10 antinycotic adgents. For exanple, many of the
conpounds of the invention are nore potent than Clotrimazole inin vitro
tests, and therefore may provi de consequential therapeutic advantages in
clinical settings. Mst significantly, the conpounds of the invention have
15 reduced toxicity as conpared with C otrinmzole and ot her antinycotic
agents. For Clotrimazole, it is well-known that the im dazole noiety is
responsible for inhibiting a wide range of cytochrone P-450 isozyne

catal yzed reactions, which constitutes their nmain toxicological effects
(Pappas and 20 Franklin, 1993, Toxicol ocry 80:27-35; Matsuura et~al., 1991,
Bi ochem caI Phar macol ogy 41: 1949- 1956) : Anal ogues and met abol ites of

~~ o o AR A 2 A NN A




Rls Rs RB1 R5R 1R Row-~ R4 R13 11 R12 10 wherein: R is -R
(C6-C20), aryl or substituted (C6-Czo) aryl; R~is -R, -OR, -SR, hal ogen
or trihalonethyl; R3is -R, -OR, -SR, halogen or trihalonmethyl or, when
taken together with R9, is (C6-Coo0) aryleno; 15 R~is -R, -OR, -SR,

hal ogen or wodsizakenet hyl or, when taken together w th R3PCTESHRYIT20)

aryl eno; gashi {drakaonR6, TR ﬂgghoﬁyanaﬂ%esﬁaémlﬁﬂstergﬁ arid R4 is-

d d tI h d
1oy oneP PR IS5 EET L AR BE ARSI LA anlune " BEST AT

- (O SR', LeT¥5)9R" COTRPEYN@ERCPF 1L 5) NPR }‘Zven@("@)cen)ﬂ C( S CO) R,
g(( 8 Sg(( 3 R‘larmﬁé‘z):%gfl Féompo@(le)i% Oar%ilsjof- , CES) aa@h@f% £ R SEO%,R
Q0% 0) R FZe3her ) Jhes %é% @i*%“? R Y N(R ) 2.
each R i BaPirieién eHM;/r @E?anrf e h&2YriefuFreaRSH soF rRFeoenEed (C, - C6)
al kyl, (Ciy Gﬁa)y alfkeny | mathbdsCof Cole airkienylion efredlulde, IBut ngepeadent |y

sel ect ed égg{@et h%ogremféo %geggsg&ﬁofpr &f%ﬂ;@) b&¥derd C1- C6)

al kenyl , tituted aryl,

(06- Cz5) aHRERYIC g48 E%?Fs’t it éﬂtfwsﬁ?fc’ﬁwaﬁ%ﬂd“éﬁﬂsthe aryl and al karyl
substtd tuents are each i ndependently selected fromthe group consisting of
-CN, -OR, -SR.1 -DMe¥in35sn¥R R, hal ogen, (Cl C6) al kyl, (Cl-C6) al kenyl,
(C1-Co) aI kKynyl anHtrl hal o y 6929, PCTNS98/ 24787 In a
preferred enbddi HERE BFF ‘?Jﬂié”%hﬁe#?lrlowmtghgqé %’G‘Sf sha¥Ye tHose of structure
(1) wher efelidwinghneenifedss are each oxygen. In anot her preferred

enbodi ment, the conpounds are those 5 of structure (I') wherein the hal ogens

are each |ndep tJ, 1 Br, ar nat he ferred enbodi ment
t he 13’] kyl, al k%% 1} e{ rs % grsat%raath ]85% X %depéﬁgég?ﬁy CS) and/ or
¥Cq

the aryl @?%l&réymb%nﬂﬁ e dYpiLead ?glr}in}p§r9\ﬂES bETleélﬁéx 10 In
anot her pref erreedoenbhsh teentte, RbetiRG,, thhyRQ szlpq,l RidoprebyR13 are each

'ndependfﬁfm, E?sobheyﬁnqui,%rt?@reg&wﬁd § Nt nekPE, n%bd;weut ed aryl

and al ka ar'e _mono-substjtu anot erre iment, R15 is
T ETRTRed SPPeRTeYS, ¢ a@}&wﬁwsmd&@y or

C( CB)OC( O)N(lﬁ"l),z Wlth &hotherbeingf paretcwdrddi peefemfed.He i nvention, the
conmpounds are those of structural forrrula (I) wherein: RlLis -R or
(C6-C20) aryl;, 2 or .a i when t aken
together with %&M&i 3Iﬁ‘afeors ﬁﬂ ian alﬁy Fadﬂ'ﬁi v{hermgn t aken

t oget her oWe wworﬁshx%l%na)atamlmeazs éndeprdeRs lyReep RceRe, R9, Rl c,
RI m Rl z~ Rith aﬂthdrR&%s&w&dependﬁjﬁﬂqalsehagtméﬂt@mhbm@é OLHQItCOI’lSI sting

C( C( O )%41%0%???%3& Yo, 8R,Cé_ )_lﬁ C&l@ ?C,](?é’ qag) S m%ependently
sel ected TromahEeE W§| EETF dfs lﬂdeP@id%lYal'ﬁyl alky¥.- c6) al kenyl

and (Cl- mkeaiyﬂynylkymm aRy1li er i adeparident dgf saeldebeedifirom t he group
consisting of -H (Cl-C6) alkyl, (C1-Cfi) alkenyl, (Cl-C6) 35 al kynyl,

(C6-CzO aryl,, bst tpte CG-CZO aryl C6- Czs | karyl and, substituted
(C6-C~6) al ka fﬁg—a}% ' Ao éﬁ'fétﬁé*f?%%/a)ﬂf%g %*é t and al kar yl
subsioi tue‘Fhaslthé gxehic W@E@ﬁééﬁ?m yadical having at 1east one

carbon-carbon double bond. The radical may be in either the

cis or trans conformation about the double bond(s). Typical

alkenyl groups include, but are not limited to, ethenyl,
propenyl, isopropenyl, butenyl, isobutenyl, tert-butenyl,

35 pentenyl, hexenyl and the like. In preferred embodiments, the
alkenyl group is (C,-C,) alkenyl, with (C,~C,) being
particularly preferred.



selected fromthe group consisting of -CN, -OR, -N02, -NR R, hal ogen,
(Cy-C6) alkyl, (C-C6) al kenyl and (C1-C6) al kynyl. In another preferred
enbodi ment, the conpounds are those 5 of formula (1) wherein: RLis -R"' or
( C6- Coo) aryl RZi s -R or -OR ; RBis -R or -OR or, when taken

t oget her \Nmtdwﬁﬂsép is (C6-Clo) aryleno; 10 Rs is -R or PORUSISR478IWhen taken
together wth R3bstd t(1€8d GiXRendliy ' ereferaach o RxenRd sadhiddy 1S -H RB is

:CR;l: :E’r wg'&rf.ugﬁ_n%r or moP@%ﬁfo gﬁ’a@n@s QPQ ggch é%dege #&%%5 i o : : -F
[ R, Teptyéss wite epRpRaestleneyi.o RPSCHY eepty bre

-C(O C(O hpRlyde, 2tearh ROt ilsinikdépendeor) y-3skl ed®RB( f—mﬂ)m-tm)e group
consigti ngnf ogdh a(n@l £3) h&l didetny i Clarfede éhkﬁwhéﬁ%éﬁnﬁﬁtl@" kynyl ; each
R' is i ndeeendent I ecgd from tg ﬁg consi st i ng - H, (Cl C3)

N kyt, | (CRAEYS . ey, T oathed, Thy L Koy BRaF L8PS Mo £ ut e
(C6-d o) aryl, (C6-C13) aI karyl or substituted (C6-C13) al karyl; and the

aryl and al karydy &tl-tiol@mr% %eeaﬁmeatﬂéaegaldﬁ%tnlc)ﬁeael@@an%hftromthe
group con?:hstl ng. 1-'C,) al kyl,

O oSS tbrh Ol o O e Niar NS Ry natilia o dehet St o ) on
enbod mentarbdr-cEPEduRdLP Bk orhes eTyficaly gékymall grerpal dngivdewherein: Rl
is -R orppbesyd ndB21ifitd @, «ORynyl ReprogynR, Muty&dRL, or, when taken

together wiith R is ena; IS 5 or.-OR _or en taken toget her
w th RS, irg° “‘%@é’ . P gggy%f%gy%bz%ﬁﬁ Fﬁs&ﬁ?%mz}%egc%@olfreﬁg R6 and R,
is -H R9 pgboqi'\s.ment@}_ bhe - Breewdh IBPURILS R @hde RRYils WiHER (CFS:)-R , -F or

-C1;5 R 3bb$ng|’ﬂ;d§t&cu$arf§1 fefete®Rl5 is -R', -C(OR", C(O)CR",
-(QNHR', - (O (O R or-C(O C(0) OR"; each R is independently sel ected from

t hegr ouplO consisting of -H (Cl-C3 % % al kenyl and
(C:-C)al kynyl ; %ﬁ—g‘—“—ﬁ%—w 2 hde ?fiegf &Pe Te*ﬂlkf Mg FR%tTDupconsi sting of
-H, (Cl-C8rendkylone( Ct-@B3ye dividenyen ($lonE3rakkyast ,inf€pediientlar yl ,

mono- subs;ety;s@éh wenChen ey )Qubsﬁ:@gu&;@s) 15T§«bh<@wlswstmeagn§ybstl tuted
(C6-C13) andt he ar.y g_egl karyl sub

eachi ndepéﬂﬁg‘h%ef ny S ecf%dm? oFDup C&énsi ‘t| ;@g(’)f &ER No%No-, -NR R,
- C1,3C: - C3pabdgan anéut@baleqm@éﬁyﬂ, andEI(eCEBGB)R alskymiependently -Hnot her
pr ef err edagrpodiameny 1l henomyayndsy Df &0 dikary nvantdeFinagena@seiml | ows: (1)

(2) NHHC~-7 \ N1 ~r I ~i O ~ci (3) (4) (5 -24 WO 99/ 26929
PCT/ US98/ 24787 H3Q\ ./ \ O NN ~ ~ ~ ~ ~ - N/ 1] aer i ~ct | (6) (7) H
~CH2CH9 3 "Aryl:" refers to an unsaturated cyclic hydrocarbon

radical having a conjugated 7 electron system. Typical aryl

25 groups include, but are not limited to, penta-2,4-diene,
phenyl, naphthyl, anthracyl, azulenyl, indacenyl, and the
like. 1In preferred embodiments, the aryl group is (C.-C,)
aryl, with (C;-C,;) being particularly preferred.

30 "Substituted Aryl:" refers to an aryl radical wherein one

or more hydrogen atoms are each independently replaced with
other substituents. Typical substituents include, but are not
limited to, -OR, -SR, =-NRR, -CN, =-NO,, -~halogen and
-trihalomethyl where each R is independently -H, alkyl,

35 alkenyl, alkynyl, aryl or alkaryl as defined herein.

-10-



o NpN-~/1(9) (10) i NH /] 1/ ~QCH3 O\ / [/ \ i ~NF/ (12) (13)
I\ |

p [\
JNH/, 1/ ~~o0oNct | i (15) (16) (8) Ha O N/ 1 (11) p~\ / N1 |
~i (14) / \ N/ 1 (17) -25 WO 99126929 NHNH/ 1/ \ 0.CH- C C~/ ~ of
21

~CH3 \ I (18) H=/ \ Ol I \ 1 (21j / \ ON/ 11 \ ¢l cl CHz | (24)
WO 99/26929 PCT/US98/24787

"Aryleno:" refers to an aryl radical that is capable of -
fusing to another aryl group. Typical aryleno groups include,
but are not limited to, benzeno, naphthaleno, anthracaleno and
the like. 1In preferred embodiments, the aryleno group is

5 (C¢=C,0) aryleno.

"Substituted Aryleno:" refers to an aryleno group wherein
one or more hydrogen atoms are each independently replaced
with other substituents., Typical substituents include, but

10 are not limited to, -OR, -SR, -NRR, -CN, ~NO,, ~halogen and
-trihalomethyl, where each R is independently =-H, alkyl,
alkenyl, alkynyl, aryl or alkaryl as defined herein.

"aAlkaryl:" refers to a straight-chain alkyl, alkenyl or
15 alkynyl group wherein one of the hydrogen atoms bonded to a
terminal carbon is replaced with an aryl moiety. Typical
alkaryl groups include, but are not limited to, benzyl,
benzylidene, benzylidyne, benzenobenzyl, naphthalenobenzyl.and
the like. In preferred embodiments, the alkaryl group is
20 (Ce~Cy) alkaryl, i.e., the alkyl, alkenyl or alkynyl moiety of
the alkaryl group is (C;-C;) and the aryl moiety is (C,=C,,).
In particularly preferred embodiments the alkaryl group is
(Ce=Cy3), 1.e., the alkyl, alkenyl or alkynyl moiety of the
alkaryl group is (C,-C;) and the aryl moiety is (C -C,,).
25
"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. Typical substituents include, but are not
30 limited to, -OR, =-SR, -NRR, -CN, =-NO,, -halogen and
-trihalomethyl, where each R is independently -H, alkyl,
alkenyl, alkynyl, aryl or alkaryl as defined herein.

"In Situ:" refers to and includes the terms "in vivo,"
35 "ex vivo," and "in vitro" as these terms are commonly
recognized and understood by persons ordinarily skilled in the
art. Moreover, the phrase "in situ" is employed herein in its



10

15

20

25

30

35

broadest connotative and denotative contexts to identify an
entity, cell or tissue as found or in place, without regard to
its source or origin, its condition or status or its duration
or longevity at that location or position.

4. BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 provides a reaction scheme for synthesizing
ll-aryl-5,6-dihydro-~11H-dibenz[b,elazepine compounds according
to the invention; and

FIG. 2 provides a reaction scheme for synthesizing
ll-aryl-1ll-substituted-5, 6-dihydro-dibenz(b,elazepine
compounds according to the invention.

5. DETAILED DESCRIPTION OF THE INVENTION

As discussed in the Background section, blockade of
sickle dehydration via inhibition of the Gardos channel is a
powerful therapeutic approach towards the treatment and/or
prevention of sickle cell disease. Studies have shown that
antimycotic agents such as Clotrimazole block cCa?*~activated K°
transport and reduce cell dehydration in sickle erythrocytes
in vitro (Brugnara et al., 1993, J. Clin. Invest. 92:520-526),
and also inhibit the Gardos channel of erythrocytes, increase

red cell K' content, decrease the mean cell hemoglobin
concentration (MCHC) and decrease red cell density in vivo in
a transgenic mouse model for sickle cell disease (SAD mouse,
Trudel et al., 1991, EMBO J. 11:3157-3165; De Franceschil et
al., 1994, J. clin., Invest. 83:1670-1676). Moreover, therapy
with oral Clotrimazole induces inhibition of the Gardos
channel and reduces erythrocyte dehydration in human patients
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
an imidazole-like ring, i.e., a heteroaryl ring containing two
or more nitrogens.

~12-

NOz

\VON/ 11 \\J 1 (22) / \/ ONI (25 OCH-/ \ N/ 1/ \ w

\ O N/ 1ci | (28) PCT/US98/24787 / \ 0 N1\ (20) (23) \ / o~/
ci \I (26) CH3 (29) -2 6 WD 99J26929 PCT/ US98| 24787 | |

N/ INI \ O<CH | "N/ \ I / 1C-0C / [/ ~\CH3 (30

WO 99/26929 PCT/US98/24787



(31) (32) NHWH~- N/ ~ / \ ~v (33) =/ \ O/ ~1 \ ¢'" ~I (34) NH~ ~ N02 1
I A\ i (35) In yet another preferred enbodi nent, the conpounds are 5 those
of structural forrmula (1), with the proviso that when R and RI's are each
-R , at least one of Rl, R~, R3, R4, R5, R6 ( R" RO, R~ R, R12, R13 or
R14 is otheVOPYMMM9-R | RB is other than -R or hal ogen XGIF/USIS2BAst three
of Rz, R3, R4 ramd BS5 atscwslkdr it hitre BERkgrdithd megpetomnaiheer pref erred

enbodi me d&]%ﬁtl%ﬂ”@?ué‘%ﬁgaﬁ%nﬁ.g%eco%feﬁéré'ﬁ}r‘érlél amrmﬂg %zm J¢ th the

provi so t east one 0 Rz, R3, R4,
R5, R, R hs?roﬁillierﬁ’r“ REe, Peyer il ﬁﬁﬁr"i‘%e%'tlﬁeF‘PP’FPaatheﬁ tpgards ot her
t han - H othe Glreatident dmHir phewtafoanfR&J,sd?@ieaadclﬁ&mtemtherby han 15

-OtCH%i Iﬂa@nctﬂn{éql ch@fﬁcflfﬂfe%H@Q&h rent, hhhessmeadpdseRf the invention are
no phe

|hy r 1Hdi benz[.b, el a
15 pheny| CoRYEATBIRLE: Hh TG 1 IPCh b ERPEB 638 A gardos channel of
11- phenyl eoytitrosybes, A Hchy@dylates Z@ndpb@hfzc[qyne]:azewai@ and
11- pheny! 1o fsidishyds o- ﬁro’iﬁeﬁ:&t%ﬂﬂ(ﬁ@thllhidvm[ahdelﬁizxﬁ)ﬁ)d]e)

11- phenyl -5, 6-di _h d Lrimet hoxyllH dib [b
11- phenyl -5, 6%’ hg %éscj °FF Iy °hl 3{ hib e Eig‘léﬁeﬁéﬁ'ﬁusgslzmm
11H-1di benBTQiM?FéEébP%eP%uﬂﬂmﬁﬁl and cancer cell lines in a reversible

11- phenyl afd Grodiehyepondant 4ahhebt DM tIdHBerermkh, et azn g| negsThe cheni cal
formul ae ,\Eaeéuerfler ﬁqd&&rbeerﬁ'sw@xoexh'éa'ottrmgz meaaggn@?g;f de@uigmerism

conf or m '5|s onmeri1sm or IC T'sonmerism As the
f or mul ae ARG UIRE HTh t%ﬁ%’%p@é‘i‘ fRREYENER Bl rrléﬁr eBeRSTSAILE BAE of the
possi bl e twatt eiwematly cioiflowshihni bepdniics stnu st iemant Mer@sver ,oingeonet ri ¢

I songric ﬂipéé‘rﬁmht é@&t&%o%luaale{mmqekbéieﬁéged'legggé'@&I%ncmasses any

tautomeric, canf OI'ITB.IIOI’la 1S antIOITEI’IC or geometrlc i soneric

forms whi BHPBRAE Siitwa}bI}B’gngaPu’B?n Wﬁﬁﬁ‘%l%ﬁ%&l B vity as described
herei n. Tadnigdspoahiten off etk ivasnlicoresnyted im at heghbfimaat free aci ds,
free basesefctibBar iRcend ikabky &f fRGly wetsatdsed BoEepiea Suehz88khds can be
readily prep red b treating a conmpound with 15 an appropriate acid. Such
aci ds i ncfudk " 'by ey of exanple and not |imtation, inorganic acids such
as I¢drohalic Tschas %W(ﬂ%@hlﬂéﬁ:@e%%%oﬁﬁhﬁt%ﬁé%‘,'1351)1 ¥Lc acid,
nitric acdiberzhesphns i cormpoiutdseisg mndbmtgam csaaabdsdsamhalasfaceti c acid,
pr opanoi ¢, n%cgig'é/de(ﬁ/)@ﬁgéhﬁaf‘féﬁj sedaHEL redaRpane! gl 0y

2- oxoprop |c a I 0l ¢ acl iolc acld, ‘etc. &bnversely

the salt ¥%h ¥&°Ebny SSRTG PRETRER B’é%%lq‘eﬁr fh B?Wt?leaétsr@ﬁt with alkali.
I n additiorgandct hemm dbstr rbedapripeuntsimmiditheg rtiphar maceuti cal |y

accept abl @:aldt3vathe &mlluﬂncmn&mlcaydoz%mreq)a@@' i cabl e, solvated
as well as nsolv ted fQqrms %’Ee COl ound'is)m(ocﬁt%s hl){éi at e(% fornms). The

conpounds Weglglpl %e%sheqartlcu ar Splrce ar ea r dcesses known to be

appl i cabl Inhigithag pTP@iB%?rld{aPoﬁeM Itlffelrhféaﬁtéﬂmmﬁéécuﬁﬁltmmléoﬁ%tesses are
wel I knowmdutedhee B0 L‘&fdlleli’Ef:BdﬁIﬁ.ed processes are illustrated by the

representative, gx eéﬁqu %aghﬁéYﬁﬁlﬁ—Eg% %«i_ﬁgr&&&%dnr&scopendl ng

application Serla entitl
11- ARYL- 51’611[9%5\3@%%4{%" EPATRS NS/ OF | PRENTOIRCUFPEht PRP HECERF LA (At t or ney
Docket NowasPkiudTeOS)rpmitsink.i sS8mificanpdy at etk wempoundy afefcieence in its

entirety. ; NeGRISAr ¥o SIGH tdoREa TR &Y | 319120BY e hor QfiabnEge COMMEr ci al Iy or by

. mé?%ty VE%gglfﬁ%g%zoﬁgjé#ﬁ¥¥¥é%zo§e -like moiety is well-

recognized as the essential functionality underlying the

35 antimycotic and other biological activities of Clotrimazole
and the other above-mentioned anti-mycotic agents. Thus, the
11-phenyl dibenzazepine compounds of the invention provide an
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procedures of organic chem stry. Moreover, many of the conpounds are
commercially avail able. An individual conpound's relevant activity and
potency as an agent to affect sickle cell dehydration or deformation 5

and/ or mammal i an cell proliferation nay be determ ned using standard

t echni ques.wPv%t62%ntial |y, a conpound is subject to a secrassdd7’sicreens to
d]eteLm' neehtsr@narﬁmgh@géowﬂ avtibbuhdély - that EP6tcA1RIAs, ofh@fﬁilﬁg COW][JOURdS
of the in [ t j MARAN-E ibition of the
10 Gar dos “hs %mf ”gﬁ A e i s S LY AR

prolifer atpl’-"8|]1l b8y ang reasherefqre B%ﬂf)‘bhrfd% &het Heeqtmesht i on may
exhi bi t ormlfysmﬂelwfcetlﬂteéesm rred@ bo gdl bdasast reldteds toAsynantgiovnd

enconpassedybytdprdaiha {.le@ya@cqogxm bits at | east one of these
phar macol ogi cal_acti ? 1§Hcon5| dered to be within the scope of the

i s
present inventTOfRIE eﬁe?ﬁ%‘?eeﬁt' & ARY§RACBORPIVIARS 6f "eHR°d Rfention are
t hose whi chdinthesigklbeosll alebytirason rndjori dmlayflntghtahear dos channel of

erythrocybeéuff@@eedeﬁt telglaMn@ﬂq/noglab% a2§?{ Qﬁutpdfc' on of

manmal i an_cel | eratlon asured

usi ng i n #PPT3° ‘%&s VTP Rat s ﬁ ?/talfﬂ'(? |?‘Fu]t1hé“§f*f‘ %seeIrl ét§
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pharmaceutically 35 acceptabl e additi salts or hydrates thereof, can be
delivered to a patient using a wde variety of routes or nodes of

adm nistration. Suitable routes of adm nistration include, -3~ VWO
991 26929 PCT/ US98/ 24787 but are not limted to, inhalation, transdermal,
oral, rectal, transnucosal, intestinal and parenteral adm nistration,

i ncluding intranmuscul ar, subcutaneous and intravenous injections. 5 The
conpounds descri bed herein, or pharnmaceutically acceptable salts and/or
hydrates thereof, may be adm nistered singly, in conbination wth other
conpounds of the invention, and/or in cocktails conbined with other
therapeutlc agents CI cour se, the ch0|ce of therapeutlc agents that can be
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t her apy, suWRI¥2692hti-enetics, radiation protectants, et PCTAISP82488Incer
drugs thatimanakeéono- arhd nbsheaednawi st e arepOUREsamdutikalipvent i on
i ncl ude, fa&egaA%?Bglé&l@ehb cl%EllAE | g%aelﬁlﬁaq& Gln: Busul fan;

t

Car bopl a rmusti ne ora cl s- DDP) ;
oycl ophosﬁhﬁaqﬁrdég @}’f%‘é’olsﬁﬁ lcelﬂaéﬁllﬁ?ﬁ?%é?o %E'H%rﬁ&ﬁhnthaaunor ubi ci n

HC1l: - 31 fraiedel 2692 RRPGCELLs98t 28 trDex®r ubi ciri HCl; Estranusti ne
phosghat e sodwm Eﬁ&cﬂﬁxﬁ def(ME’é@meﬁk%Hraﬂ 4850 n#&‘@ér@r%g'e%1£§c FU) |

Fl ut am de; dr ox a hgrox rbam % f.osfa eron Al fa-2a,
Alfa 2b, ¥ 5PF e 6‘5‘5‘5‘? i gs lré’lrﬁ 5 %’gatrlget or TB¥ dguéPotiShust i ne 5
(CCNU) ; Mesrdadr, ethanmimentCon (pievisigsn mebiseds d)f; ivelphalrgn makeatiget opuri ne;

Mesna; Megdat Ea%mﬁe:(d\éﬁ&; aM 4 Olfﬁgizlali'zeuMié %%}%aéﬁ tOwaddDlheM t oxant rone
HC1l; Cctreoti in

Pl t f
citrate; THi &&ﬁgﬁl %%ca %Ifi’t@%?)’& %%é??f?n@qfﬁfcgﬁfé&%%gH“é’?f‘ﬁngm o
sul flat e; Shedocrnel (%MI\/BA}Dllﬁ&%?cﬁltqndl n&n i—’@@me#ﬁ%tmﬂmenethM\/p

| Lol eulddtrda %V@W%Q (ﬂeémdle%eepnet&nél aainmx@draml%ngu@nyﬁ hydr azone;
MEBGO) ; r%foectt‘glle amou StfI NS J(.east %}nat% Iéﬂ%acgu g ¥ pacl it axel

and ot herStaxanes; ’ndesi ne sul a‘iarc JL|Ef8tent| ating
agent s tmmm&ﬁdbéc%%ﬁgn‘ﬁgt'@W%dtf\meflﬁl?lhet%@rrﬂém*\ﬂ%liﬁ qedd iEAvention

i nclude, «itg., TheCympjcundnhay defy egsastatiagsy( ecyﬂoto:t.ﬂiﬂap.ll@zm e,
desiprampne,, %%Lihané;)@d '3% p&EP T A B dF; Zlgk%@@ 1 doxepi n,

nortrlptyllne, EI’OII’I | ne, / anoxapl ne_an mapr of |ne) non-tricyclic
and ant i -RFSIr-&&5aht O ué?mf‘@ i, ce&&lst FEpRTRPie fLﬁzBl&Ib?]é“aéWGrm t al opram:
Ca" ant agiowilstle Yascular \mpaplamdsclm fetllpi Mdproblastli pirdetantiial

carover In Oﬂf‘eblgﬁArrpg'Pi@Jé @rR-EEncdk ce %eﬂn§g%§t}'1§;1r9ﬁé?ﬁe‘éxl Idaq 138 efﬁ (e)e
i I ,
qui gl di né) %@%e '%b"ﬁéﬂvatuﬁ%é FéOlbferarté‘ggrb niar;;g Cbl’%l %19 lHe?)l et erg

(e.@go, blﬁthGﬁFn@u%fﬁiflS'{ﬂ foshm fd)sordad thatilgnchaveoharized Bie active
conpoundynwity el o HBndrabk 8 €61 PYro3e rofat ibr.neshek nanfeatdahargaceut i cal

conposi tl&%c\éﬁigggl Iteh%ugg% g%[o%p conpounds) is in adm xture with one or
y

nore pharnmaceutrca acce e carriers, excipients or diluents.
Phar maceut i caP2E8hpidsiPEFEnsenf the e mifed rohed ffcBamia Hath&edtesent
i nvent i orprway fheat tommilnatedtain cimeastspndte Manaetioasiixg aase or nore

phy§lsol ogil%tzltxaa@&emtlwathg SAI ) RS ngOBPI ﬂd&gtgﬁ I@ié‘ergs%sand 35 t

auxiliari il rocessin ive nds.into

prepar at i g‘nga\f}ﬁfrhzgdﬁaﬁybg ﬁ%]é %j‘ V\%ngq (?Si@nPCTN‘S §g

phar maceri €5fpgtive cﬁ@@r‘lnfio@fnﬁfatlie@ﬁtl gneleprnpgend @l‘pmrdm toutke of

?dm n: st rigiviedR i 6HPSEN .2 Elﬁﬁrhﬁ@ﬁtﬂcﬁﬂ, cbhpcl,s'atjgﬂlahsmé;éckm |1@VFPt| gn may bebI

or mul at S |np si ol ogi.ca conpati bl e
ea%nﬁglgggﬁ&tl%o Q g%b?&ﬁ: SQ]ISI% 9&%’ é/ro Qy Aezgtﬁl X

buffers suc n, Or physi of ogi cal

sal PRe beEACtER}zZeg Msﬁfﬁ&%’é‘%ﬁl é%fﬁﬂlnpli?%’aﬁqr@ﬁil%ene‘fmélﬂ di%ppropriate to
t he barriisrtendihg tpeneabendd ase a:@e@barﬁletmhrarf @hBukaf | BN isShel igeadt rant s
ar e generloky B dciBg f tan LborBb-6al ANILE! SEIAldARauhRe CoMPOUNdS

can be: for nul I'Ni Ng e actlve compounds) wt

phar rraceL?tci"(?ﬁ%H}g a%% tybP'ég’&%JrC?’i &Fs "‘1\/\151“?j oWt iR EReESt . Such carriers
enabl e t lrroddfipoamidn &y ehberingerthieodohbc bl Uxesnabatethtasi walbhets, pill s,

Friggefs é‘a%@.%%@@ogéz%ﬂ“sggnaﬂé o&u®h §Y£é'P§ulo%| H?r%j@élc Sﬂi%&%gs%émsl and the
i ke, for_oral i sti.on treate ceutica

pr epar at i DRSS #‘8 gl%‘ra"a qh‘?e aﬂ’%éﬁt”&gﬁg?’n%ﬁ cﬂmgﬁ‘&??ﬁ ecfaﬁ'r rJ‘;ril‘&ptl onal | y

gri ndi ng i@veasuer ity imhibit epotars ipmochssneis vfieceai ks urrarsficylanly es, after
adding suitable auxiliaries, if 20 desired, to obtain tablets or dragee
cores. Suitable excipients are, in particular, fillers such as sugars,
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car bopol gel, polyethylene egcoI, and/or tltanlun1d|OX|de Iacquer
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10 capsul es, the active conpounds may be di ssol ved or suspended in suitable
|l i quids, such as fatty oils, liquid paraffin, or liquid polyethyl ene
glycols. In addition, stabilizers nay be added. All formul ations for oral
adm ni strati on should be in dosages suitable for such adm nistration. 15
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991 26929 Phar maceutj cal _conpositions

E ive
Ul tabl o (GPP &Zilwr (ARE2R ERE S F9dR: PorIHERREES Lo A FRanG vher ol n
the activestonghedi @iter] sapoarai et iareaasherigied Wethly effective amount, 5
i.e., in an anount effective to achieve its intended purpose. O course,
the actual anount effective for a particular application will depend, inter
alia, on the condition being tr eat ed.” ¥or exanpl e, when adm nistered in
met hods to reduce sickle cell dehydration and/or delay the occurrence of |0
erythrocyte sickling or distortion in situ, such conpositions wll contain
an amount of active ingredient effective to achieve this result. Wen
adm nistered in nmethods to inhibit cell proliferation, such conpositions
will contain an anount of active ingredient effective to achieve this
result. When 15 admnistered to patients suffering fromsickle cell disease
or disorders characterized by abnormal cell proliferation, such
conpositions will contain an amount of active ingredient effective to,
|nter alra prevent the developnent of or aIIevrate the exrstrng synptons
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30 inducing at |east about 25% inhibition of the Gardos channel and/or at

| east about 25% inhibition of cell proliferation in cell culture assays,
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surface areas, typical dosages range from about 40 to 8000 ng/ m-/ day, 20
nor e typically from about 400 to 4000 ng/ nk/day, and nost typically from
about 400 to 2000 ng/ nk/day. For use in the treatnent of disorders
characterized by abnormal cell prolif®ation, including cancer,
arteriosclerosis and angi ogeni c conditions such as restenosis, 25 a
circul ating concentration of adm nistered conpound of about 0.001 ~Mto 20
~cMis considered to be effective, with about 0.1 ~Mto 5 ~M bei ng
preferred. Patient doses for oral adm nistration of the conpounds descri bed
herein for the treatnent or prevention of cell 30 proliferative disorders
typically range from about 80 ng/day to 16,000 ng/day, nore typically from
about 800 ny/day to 8000 ny/day, -and nost typically from about 8D0 ny/day
to 4000 ng/day. Stated in terns of patient body weight, typical dosages
range fron1about 1 to 200 ng/kg/day, nor e typlcally 35 fron1about 10 to 100
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clinical indication being treated. For exanple, if acute sickle crises are
t he, nost, dom nant clinical manifestation, a conpound according to the

i nvention can be admnistered in relatively high concentrations nultiple
times per day. 1.0 Alternatively, if the patient exhibits onl%jagselrl odi c
si ckl e celwomsRees on an infrequent or periodic or |rre it may
be nore desirablmwltidendnion stfevagcebrpemadtibfmusedei nekht |xmaamanm ni mal
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t he i nventpxavendgsdwey | meanspodf the cer erentodsvéntixy inhésde | digeasesai n

exenpl ary sorpeuagsest Divalihe tﬂy@niﬁmveTgraiﬂféﬁaneaa@fl on schenes

descri bed he ta e startin |als i,t her om‘rerC|aIIy
avai |l abl e orc{ &Ieh%é fsl B ‘fa‘i"né’ﬁ‘r" tiJs’ignsmo ceﬁ |QUesC}6f or gani c

synt hesi s. CW@aﬁé@é%scafr ﬁla%FFEbl@Wﬁsgé‘ﬁEﬁ%ﬁéﬁégmws @76t ecting the
vari ags funidbetial rétasogthywel | 35 known in the art, and can be found, for

exanpl e, in Kogienski t i i rlag, NeWYork
1994 and -40 S@%%%B% g%%ﬂ@@% %%%ngggéeﬁae% %@e)@m otective G oups
in Organi ARHEFCBRLAFH Y AHeniF| 899 & X I eTRERF Yo196 T 109, EYPRTHIGSOT1 and 2,
the various substituents are as defined for structure (1). 5 6.1 SyntheS|s
of 11-Aryl-5, 6-di hydro-11H di benz(b, e],azepi nes This exanpl e provides a
general nethod for synthesizing SUbStI%Ut ed 11-aryl-5,6-dihydro-11H IO

di benz(b, e] azepi ne conmpounds according to the invention. A general reaction
schene is provided in FIG 1. In FIG 1, Rz-Rl5 are as previously defined
for structural forrmula (I) . Referring to FIG 1, a mixture of an
appropriately substituted 2-am nobenzophenone 100 (1 equivalent), an 15
appropriately substituted benzyl chloride 102 (1 equivalent), potassium
carbonate (2 equivalents) and sodiumiodide (1 equivalent) in acetonitrile
is refluxed for 12 hours. The reaction mxture is cooled to room
tenperature and water added. The mixture is extracted with ethyl acetate.
The




20 conbi ned ethyl acetate extracts are washed with water then dried over
sodi.um sul fate. Evaporation of the solvent followed by col um

chromat ography gives the substituted N-al kyl -2-am nobenzophenone derivative
104 in about 55-80%yield. 25 The substituted N-al kyl -2-am nobenzopherione
derivative WO equi valent) is dissolved in a 3:1 m xt URE/H98/24787
tetrahydr v%%t?ﬁ% hx?al}f}doussegbé'énéph%wéwﬁ (ﬂlQeQQéE Vakg%ﬂs i slowy

added and e reaction mxture is stirred room t enper at or 12 hours.
The react i BrfeR§eguBHcHeF2By Padti #5250 °% ReAFLSSuEPRyRRSSERFori ¢ aci d
sol uti on. ifhentéactimrluwiext bnt are magt Lahitzeal thy biiawy 4rhAkcfqueous sodi um

hydroxi de sglddt, Oﬁréﬂfi c%tsaﬁctﬁsﬂcwdtlhagegbyém%e%ﬁa@ anthe conbined et hyl
dri ed, over sodi um fate. Evaporation of the sol vent
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2, RFPRL5 are as®pra |0L‘?slsy $ed For l%?riifcr"tlfl1 sthtof CEPY™¢ Referring
to FI G 2 depgedsnhsina gled With kKydnhpragheobenerdgréneanrcers-i vabeYe 104 is

prepar ed aﬁsdeSﬁéidmmnWSestﬂ:m&tb afitiPbPeasto canset¢lt | ahey0. 25 M of an
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(0.1 M of the_substitute enzophenone derivative 104 in
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di chl or oweto&ag@oﬁ&ao tt. (5) Mec 2QS RivQr egﬁtmaqxbéecmcmsvalagmx&a and

nmet hane sul f ni¢ % val ent he m xture is stirred

at r88n1t§W§ ra ure ?ﬁﬁﬁ% %%ﬁé %%§@¥F8ﬁ°F¥ éﬁ%ﬁfﬁ%ﬁ wi th saturated
aqueous sd@ﬁ&ﬁﬁbﬁtéﬁﬁdﬁéﬁeatmwﬁesaﬂmacuéénemnﬂiﬁyﬁhyﬂunmetate Evapor ati on of
t he sol venirytabhoy@is)y se0bddile Sl ;0RRMEEF AP L tliri€sst he

llaryl -11-substituted-5, 6-di hydro-di benz[ b, e] azepine 1Z4 in about 90%
yield. 15 The 11-aryl-11-substituted-5, 6-di hydro-di benz[ b, e] azepi ne 114 can
be converted to the correspondi ng -19-
N-substituted-1laryl-11-substituted-5, 6-di hydro-di benz[b, e] azepi ne 116 as
described in Section 6.1, supra. 20 6.3 Synthesis of N Methoxycarbonyl
-11-(2' ~chl orophenyl ) -5, 6-di hydr o-i 1Hdi benz[ b. el azepi ne (Conpound 9) A
preferred method of synthesis of N-nethoxycarbonyl

-11-(2' - chl orophenyl ) -5, 6-di hydr o- 11H di benz[ b, e] azepi ne 25 (Conpound 9) is
as follows: A mxture of 0.3 g (0.00098 nole) of

11-(2' - chl orophenyl ) -5, 6-di hydr o- 11H di benz[ b, e] azepine, 1.08 g (0.0078
nol e) of potassium carbonate and 1.54 g (0.016 nole) of nethyl
chlorofornate |n 10 nL of acetonltrlle was refluxed for 12 hours. The
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-43 WD 991 26929 PCTI US98/ 24787 5 10 15 20 25 CHzN); d 5.48 ppm (1H, s,
CH; d 5.82 ppm(iH, d, J=10 Hz, CHZN); d 6.94 ppm (1H m aryl); d 7.10
ppm (4H, m aryl); d 7.28 ppm (6H, m aryl); d 7.69 ppm(1H m aryl). 6.4
Synt hesi s of N-Phenoxycarbonyl -11- phenyl -5, 6di hvdr o- 11H- di benzj b, el aze~~i ne
(Conpound Iwp 9grepa9ef erred nmet hod of synthesis of PCT/US98/24787
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pot assi um weioeat elerdr@s318 g (0. 002 nol e) of phenyl chloroformate in 10
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J =71blz, GHaNmycdtbc BYepps. ( 2Fbr rﬁxa&byé) ;mzhy0 098 tR e dmiduntle &f Whe d 7. 14
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N- Phenoxycar bon C
5~6- di hydrig® 1IP@H?%@?&mYePéa‘éﬁfﬁéF%eﬁﬁbmlzemeﬁam&J& PEYARERIRAI of
synt hesi s iof cllinical settings.
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chl or of or raMee ihad£byd nefleaget@més@ohetby@%&t hﬁﬁ?ﬂl@ingf Qo enperature for
m nut.es and t hen

2 days. The mxt Le

extracted W th 8 ‘?Pftmgz’éfé (%dlegztﬁf caﬁ?éyg?%aﬁ?%&lg?é;r YR Riri ed over
magnesi um%qatstat@tesf mfteéreaaamtqwoéesmﬂ af&§cET apRrraed andr i t ur ati on of
the obtai rreéinkd4n, MO399Ir3EIEN ROTUSIBIPH/ Giateastauer wiit.h ebdbanol then

vashing | ta;Wchy DEXAMA-GRUE, 0o %ﬂﬁ@@%é@ﬁ dhnglogualhg soild having a
melting poin roduct ave of ng anal t| cal data:

NMR 5 (coeﬁf‘b°élﬁ6%c?fpﬁﬂrf’%’i a%fleJd? F& J@#?ﬂf— Ckﬁtecfe@mﬁpﬁre s, CH: d
5.80 ppm ((Metsdurd=t &, ,CILEN), Hi 0@ hBfR 1 gl lin ploawldl: 1549-06 - 7.38 ppm
(14H m ar¥le);, Snd th2rRBBLEidd Bt ehxté c10k9 18aBo BV heSiS1 _

N- (4. -N trobenzoyl)-11-(2' chl orophenyl ) -5, 6-di hydr o- 11Hdi benz b. el aze~ ine
(Con'f) und 28) A preferred nethod of synthesis of

N- (4' ni trobenzéy}) -The Compewnds ophenyl ) - 5, 6- di hydr o- 11H15

di benz[ b, e] azepi ne THsorpapadndB)wHichasré addpaibSe Af Mintivieial the g (0. 00065
mol e) of klibgs- etﬁreteqpaﬁam réan@naq.'lg}{dég%f'%'l?@?%&%%ﬁ%%@g%@% 0. 179 g

(0.0013 nol e) . of , pot assi um car bonat e and
4- i t r obertPoyie cHEMTEN ﬁriog?ﬁ_eré‘fu?éc%‘t‘%’i’tttultle WeRh&Wilr red at room 20

t enpae at urdd beoradép ireucompdhmdsd x tlor enwaleststlraede ¢nbotBmehtpftheat er for

10 m nut e%omlseenaea&atpa@ﬂenbftm}ﬁmaneXtﬁ@Cda%ow &Haﬂwlanﬁgg£ate (2 x 15
The or si um sul Evapor ati on gave

e
the crude "B 3‘5‘8#]3:?“ se%ét EFP&%/QI’S%’]C’E a5FP %’r’éﬁ t8nt5‘F t’hvee"cﬁlﬁaea’b‘? oduct with
et hanol 2Zcapdunds Hiavdnghthebttiuntdredl fekmiltsh hexane gave 0. 148 g (50%
yield) of a white solid having a nelting point of 178-181C The product
gave ghe follow ng anal ytical data: NVMR (CDCl3): d 4.42 ppm (1H, d, J=7 Hz,
CHZN); d 5.68 ppm (1H, s, CH); d 6.36 ppm (1H, d, J=7 Hz, CHzN); 8 6.52 ppm
(3H, m 30 aryl); d 7.06 ppm(3H m aryl); S 7.12 ppm(lH m aryl); a
7.26 ppm (6H, m aryl); S 7.79 ppm (3H, m aryl). 6.7 O her Conpounds O her
conpounds of the invention can be synthesized 35 by routine nodification of
t he above-descri bed syntheses, or by other nethods that are well known in
the art. Appropriate starting materi a2®-are commercially available or can
be synt hesized using routine nethods. -45 WO 99/ 26929




5 PCT/US98124787 7. EXAVPLE: In Vitro Activity This Exanpl e denonstrates
the abiliity of several exenplary conpounds of formula (1) to inhibit the
Gar dos channel of erythrocytes (Gardos channel assay) and/or mtogeni nduced
cell proliferation (mtogenic assay) in vitro. The assays are generally
appl i cabl e WQPYH®%onstrating the in vitro activity of ot REIUEWAABUNds of
formula (1). 7.1 Experinental Protocq* 10 The percent inhibition of-the

Gar dos channel (10 ACM conpound) &sd e 80 were determ ned as descri bed
in Brugnara et al., 1993, J. Bjol. »(1%) 8760-8768. The percent

i nhibition of mtogen-induced f (10 ~, M conpound) and the
| CSO were ¢eterm ned as descri bed aquen et al. (1995, Nature
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-

, endothelial cells and

5 : L
1658). OQther cell lines, e.g., cancef
pe“used in the cell proliferation

fibroblasts, as well as many otherd’
assay. Selection of a particular cell ne wll depend in 20 part on the
desired application, and is well wghiTf th@ascapabilities of an ordinarily
skilled artisan. 7.2 25 1, bel ow. conpaii son. TABLE 1 30 35 TN VITRO DATA
FOR EXEMPLARX COVPOUNDS M t ogeni ¢ AssayGardos Channel AssayConpoundl CSO
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0,015, 22 HBE T 55§%§%%2f%°‘3€0 9%?%%]t%%éﬁga?%%gﬁ%l%16‘09%(22)7)52 209
9. 0>10. 03. l?@f 5594 DL '0 80099. 00. 414-0. 43395. 1(30) 0. 60099. 0>1014
. 6(3290. 40099. Bal@iZ 8'(32')01(018099-@05()3(5')2 -¢003R"0>1063)y&K'84) 4. 0099. 0>1012. 0
(35) 00. 071-cQY8ROB. X (AER", -C(O)N(R"),, -C(S)N(R"),, -C(O)C(O)R",
-C(8)C(O)R", -C(O)C(S)R", -C(S)C(S)R", =C(O)C(0O)OR",
~C(S)C(Q)OR", -C(O)C(S)OR", ~-C(O)C(O)SR", -C(S)C(S)OR",
-C(S)C(0)SR", ~C(O)C(S)SR", -C(S)C(S)SR", —-C(O)C(O)N(R"),,
25 -C(S)C(O)N(R"),, -C(O)C(S)N(R"), or -C(S)C(S)N(R"),;
each R’ is independently selected from the group
consisting of -H, (C,-C,) alkyl, (C,-C;) alkenyl and (C.-C)
alkynyl; '
each R" is independently selected from the group
30 consisting of -H, (C,-C,) alkyl, (C,-C) alkenyl, (C,-C,)
alkynyl, (Ce-C;) aryl, (Cq-C,,) substituted aryl, (c,-C,)
alkaryl and substituted (C,~C,) alkaryl; and
the aryl and alkaryl substituents are each independently
selected from the group consisting of -CN, -OR’, -SR’, =-NO,,
35 -NR‘R’, halogen, (C,-C) alkyl, (C,-C;) alkenyl, (C,-C,) alkynyl
and trihalomethyl.
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WD 99/ 26979 PCT/ US98/ 24787 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 applicable for 5 denonstrating the antiproliferative activity
of other cowpewrsd® of fornula (1). 8.1 Growh of Cells THET/USS24787

antiprolifer a:j | e @@&gygr@&s@mb}aaﬂmé}ed & tﬂ@rﬁw]egltﬁgﬁf %H@%oﬁ%bﬂﬂdét aggfilr d
aseptic procedures a | versal -precautio r .the use of tissues S
were propadat egmussﬁ & EQE’W (rITEd‘lﬁée bgg C% &F&gﬁ{‘ﬁ a%/oeSFES% f et al

cal f serunPfFE8). (Bi owhl ttaker) at 37C 5% CI)Z and 95% hum dity. The cells
wer e passaged ugi rRGoth¥pShrefcbirbaodmbddimehtt OtHd catgbtihd@d (e taSEe CONPoOUN,

the cells r t I £ d. 0, 000
cell s/eéwel I W?ngtl t\ﬁ%§5§/‘é ‘Mﬁ%eggl #hser umgf&%s%t C%I’Elit%gl ﬁg ég%%%l\/?rtn%dl umin
96-wel | pl afes™@nd "BRcBPat®ed overni ght at 37C, 5% CO~ and 95% hunidity. 20
On the day of tire anoeaenemtefestredkesiodditnienns the tal&ylesalloonpoands (10 mv
conpound/ DB} e rg%oﬁggeéjréu réa;l:goll%%pé:r@nqﬂ?t gk 0ENg age?byrgﬁ@ aafyfll na'

concentration of 1"0- 0 I's Wwere ifcu 5
days at 378 °%8R G32 BHG“@‘S%WﬁFdF*P? a’52"§-el‘5‘8| POMRT A RcBRRA TN, the ceI | ul ar
prot eil was detler mnostewn e fiereeSubtiordioedan Nk, , BR{(,SRB) ®mssBy, (Bkehan et

al ., 1990, adg MNatdre Q@eﬁein&ébﬁndeﬁel 4107~ 11'12) . Gowt h i nhibiti on reported
as the concent I‘ftl ont&g1 testf co n%%}aml ch inhi bl“&? g gO% f ¢
proliferation (1CS 5 Rt &Fhfrie WFve Fie SORgGE Ialfé’ ?‘6? VP- 16,

a standardaélmlrkﬂcaﬁéemoageﬁmb,stamt@qlOV| ded for conparison. Except for MVRU
cells, all canqer a@akhefiwe&eaaedmwmeam arpesk farom theoywreri can Type

Cul ture Col ckw $essi on nunbers were
as f ol ove: J’E‘E @;&NQ@ O%(:(%EQZISSO “%gﬁ’ﬁ% #h (HTB-26); NCF-7
(HTB-22); 2S5k ‘{@@H Bb): HTB-174 (HTB-174); HEPG (HB-8065); DU 145
(HTB-81); SK- VEIn 28othEB-FdferiEd 28nddibed) of HEE LhvedBion WBN29| 26929

PCT/ US98/ 247 JBLD) ( SK- Ov- 3

(HTB77) . + '%JC’“("G%agg?é}?f’%uégt QaEiF&:, 1993 f°$‘j‘ﬂ5‘2?ﬁ3t gﬁ%ﬁ%%o 611617) were a
gift of one of lqtlht‘asad’t h&Fs (C6 )2 3RESEULTS The results of the cell culture
assay® are presentedR’n cFABRES; 2 and 3, bel ow. -49 O'TABLE 2 RESULTS OF
SRB ASSAY 5e FGS~Ds DAY INCUBATI EN CaReetalyPalrllknbi neikast, Coppound | Cso
(pM VP- 161?%66 %0212?232728303133343508]‘VI cal HeLa<1. 250. 60. 20. 30. 50. 2CaSki 1
. 80. 90. 90. &’ 5BF ast MDA- MB- 23<1. 25>1>10. 50. 90. 4MCF7<1. 252. 74. 24. 5>13. 51.
83. 10. 50. 61. 30.Ri2i40R 'A199ngABARY,. MHEn] $88S Tpopthen witth] ®, 81150. 63. 1>5>5HT
B174<1. 251(d2c63. 68yTdnd;1. 41. 80. 30. 10. 50. 21. 40. 99Hepat ocel HEPG2<1. 251. 83. 42
. 60. 91.42.3 0. 41. 5Br osg at 4S<]. 2 10. 9Mel anonaS
K- I\/E%]s28<1 250%9"%%%94% 6%“3!1\1/!21VRL5J§I 55’1%? %5)‘['}5;5”51&*305’3‘%%0 1%8 20.50. 21. 31.
23. 1Col onHIZRPEMSSILEY galensed) TREM 7618 FrAYPIECRREFENI 1984 BHER151. 30. 90, 4
0. 40. 50. 3Rembdg&@HIN<1. 25>1>10. 7>10. 8CNSUL118M=2. 20. 90. 40. 50. 80. 40var ySK- OV- 3>

1>1>1>10. 6NormquL,MEC§il 25@@034@ 72800 ShWTRNGYS) ¢ r)>10_(9 %](%T§>1>1>1>1>1rm
uselL929c1. 2?90)9&%%9? c%)%(B l[}l(}g)-“ % gﬂl %})

30 each R’ is independently selected from the group
consisting of -H, (C,-C,) alkyl, (C,-C¢) alkenyl and (C,-Cq)
alkynyl;

each R" is independently selected from the group
consisting of ~H, (C,~C¢) alkyl, (C,~C,) alkenyl, (C,=Cs)
35 alkynyl, (C;~C,,) aryl, substituted (C4-C,,) aryl, (Ce—Cu)
alkaryl and substituted (C,~C,;) alkaryl; and
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J TABLE 3 RESULTS OF SRB ASSAY Test Conpound ICso (~.M value in Cell Lines
CompoundCondi ti ons %-CS/ days A549 HT29 MVRU MCF7 HEP& U118MGVP- 162% 3
days2. 320<2. 5<2. 542a/ 3 daysl11.49.74.61. 755% 2 daysl.41>10650/ 2
days>10>101075% 2 days>10>10>10145s/2 days>1010>I O265' s/ 3

days77. 24. %0992648. 7275s/ 3 days<l. 2S<1. 25c1. 25<1. 25<1. 25 PO

d 1. B<1. 25c1 1.231 / 0
oyt ¥ Gl G AR Srseerseni

days<1. 25€R1e5E4d oM $8e195%4P CPREI84™S Pdys6H6. TR 95 8. 26VB5RE0 3
days6. 9b. 3195edf. RE-8345%kE1 days>E06 a1BeNPB55E) 2Coays>d 0410 O 0 N o~ ~o0

N 0 b =0 00 J1f0.rhcn W09} 20920 RCTALIROR! 2478 Tc Ao idRcbE, S0 Tabl es 2

and 3, compoun e ibjted significant activity 1n the mtogenic
assay’ des &G BEYPVR et PBRTI M Supra, exhibit significant antiproliferative
activity agai n8t i& variet y(QfCganeerlicell 5 lines and cancer types (I1CSa of
| ess than aboug 1Q = .. Mumg-0f the conpounds exhibit conparable or even

greater antipr fiferative t,ivity against a_variety o ncer_ cell types
than VP-16, a ghd\ﬁn'gat?g c%%%e?rag‘élﬁ PR e@.t%%%?ﬁfé?“&bf’ﬁm ati ons The

fol | owi ng (Exa®p) exygedeide exenplary, not limting, formulations for

adm ppstering Khascorposndorof okhewhdy ankieantdgeumermalitam,, especi al |y
human, pat, ent sy @ryiegﬁ,the conpounds descri bed herein, or pharmaceuti cal
salts or 1(§"hy*61)raat S éreof, may be formul ated as provided in the

fol | owi ng exanphres. oD R, TRbPBE FofRutfati on Tabl ets each containing 60 nmg of
active ingredi ghtisarr’ e, Hrlas~bpoldows; 20 Active Conpound 60 ng Starch

45 ng Mcrocry | i 4 Cel;l.uLgse Sodi um car boxynethyl 4.5 ng
starch Talc 1 %%o‘#f;\%shﬁlg%ﬁﬁldé%e ﬁ' my 30 ,(10%in water) Magnesium

St eat@te 0.5 nB:2159 Y 35FTheChcti’Fe °Fngfedi ent, starch and cel | ul ose are
passed t hroughrg Ne.-BL5 nmesh U. S. sieve and m xed thoroughly. The solution
of polyvinyl pygrokidape i-g, myed Wt et be; resul tant powders which are then

D s oy g s RETOYE poec G, JEIARL 23 efofkishuer B0 °0C
starch, nagi€3Fie @R'egratr€ (AN(VA(R") previ ousl y passed through a No. -52
WO 99626929  each R’ is independently selected from the group
consisting of -H, (¢,-C;) alkyl, (C,~C;) alkenyl and (C,-C,)
alkynyl;
each R" is independently selected from the group
consisting of -H, (C,-C,;) alkyl, (C,-C,) alkenyl, (C,-C,)
25 alkynyl, (C¢~-C,,) aryl, substituted (C;-C,) aryl, (C,-C,,)
alkaryl or substituted (C,-C,;) alkaryl; and
the aryl and alkaryl substituents are each independently
selected from the group consisting of -OR/,-NO,, -NR'R’, -F,
-¢l, -Br, -I, {c,-C,) alkyl, (C,-C;) alkenyl and (C,-C,) alkynyl.
30 In still another preferred embodiment, the compounds are
those of structural formula (I) wherein:
R, is -R’ or phenyl;
R, is =R’ or -OR';
R; is -R’ or ~OR’ or, when taken together with R,, is
35 benzeno;
R, is -R’ or =-OR’ or, when taken together with R,, is
benzeno;
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PCT/ US98/ 24787 60 nmesh U.S. sieve, are then added to the granul es, which,
after m xing are conpressed by a tablet machine to yield tablets each

wei ghi ng 150 ny. Tablets can be prepared fromthe ingredients listed by 5
wet granul ation foll owed by conpression. 9.2 CGelatin Capsules Hard gelatin
capsul es arwop¥s@par ed using the follow ng ingredients: 1®CAEB¥2478Conpound
250 ny/ capsul eeddrabehrdr Reerd0®, NI cagsul e Magnesi um Stearate |0 ng/ capsul e
15 The above |ng5_gd|9§,nts Ar g, m%ed and filled into hard gelatin capsules in
460 ng quanti t’es 3 Aerosol 8ol ution 20 An aerosol solution is pr epar ed
cont ai ni ng t he*¥H PéwWRngReoAPBnBnt % Abti ve Conpound 0.25% (W w) Et hanol

29. 75% (W w) 2b, Bropel| art &2 -£1,;000 (W w) (Chlorodifluoronethane) The

acti ve conpourkg I Mpxed wWith et hanol and the 30 mixture added to a portion
of the propellaht 22, cool ed to -30C and transferred to a filling device.
The required dhourt “R$ Pheif¥ied to a stainless steel container and dil uted
with the remaimders oR"{ heC (r)opel Fano) OR'he -¢4DyRHRINI t scaopctdimy brtted to
the contaipgsyc 0R53 WO 99/ 26929 PCT/ US98/ 24787 9. 4 Suppositories
Suppositories ea%og ontaJ nj n% 5%{.;? of active ing_%edi ent are nmade as

foll ows: 5ActiSFE LY FEEGeR at TSP IBFPdIBOWR0 Ny

gl ycer i desdFiss iagt Pf/e-H,nngedﬁ!aénalkslpa@Eed;)t bibemhl aNd. (60-areshU. S. sieve
and suspegagieshyi} the saturated fatty acidglycerides previously melted using

the m ni rrurrheat egRSsary. The re i.s th ured |nto a suppository
nmol d of noni naelaf?’gﬁcahsécji APPSR e’é%‘f e&ec% go%’lp §S‘
Suspensi oB@SBtSFERSi Bfis- f’éradﬁ:lt@)aﬁt altkvhg 6H-f éihewbam@m‘tcap)erS mL. dose are

made as felkewa:, ZQé\thlMea@mpoh@muHéSthﬂé@O(CG Cy0) aryl, (C.=C,,)

oxy I epz sol t|0n0 10
n1_2 avoggjavpSJ oP HLQ&%&%# nt,;B “f g %Jf_)?%@'q‘rhg active ingredient is
passed t hr ougﬁ—hé RIBY 455“drr§slllfaFJY35 s‘é‘?iﬁé“&ﬁﬂs ni5& ¢2fht hnderensicatbivn
car boxynesédcted fubostheanradospr apnd stfiogmod sorygt RNpast-eir’Rhe bmNnzoi ¢ aci d
sol uti on, él_@v)oralqgw S Cc)olaqueg,g,g gha UEcech)‘atﬂlyg e of the water and
added, W|th sr#grr%_ gl élment wat er | n added to 35 produce the
required vol u h ?ﬂoé: SFnBrﬁﬁﬁ% ?%’88?‘?‘?’2:%“ B FemRYHEId8Fed to be
suf f30ci enthe cirveablien care <& Epddovs: the art to practice the invention.
Various nodifications of the above-descri bed nodes 40 for carrying out the
i nvention which are obvious to those -) WO 991 26929 HFT/ US98/ 24787
skilled in the pharnmaceutical art xtag fields are ¥yt ended to be
wi thin the scope of the follow ng ¢ re hereby
incorporated in their entireties b

(3) (4) (5)
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What Is Caimed is: 1. A conpound having the formula: R-5 R5 Ra Rs R2 "R~
| "R3 R~/ Rya Rt yv R~s ~2 or a pharnaceutically acceptable salt or
hydrate thereof, wherein: RLis -R , (C6-C2) aryl or substituted (C6-C2)
aryl; RZis -R, -OR, -SR, halogen or trihalonethyl; R3is -R, -OR,
-SR , hal ogmo%926%9 i hal onet hyl or, when taken toget her W PAT/ER98/24787 (C6 C2)
aryleno;, R4 is -R, -OR, -SR, halogen or trihalonmethyl or, when taken
together with R3, pPEH( C6-CZ) aryl eno; ygach of R5, R6, R-, , R9, R, R11,
R12, R13 and R1# |ndependently sel ec}N fromthe group nsi sting of
-R , hal ogen and_tA/iT ' C(O R , €C(S) R, -C(O
R , -C (9 \-C;ISR,-C C((0) N(R"M\2. -C(S N (R

) 2, -C(0) C (& £5) (O R, g (0O ", - QO xR,
-9 (O R, ) R, - C(0) (O SR (S S R 0) SR*,
-9 A5 Sk, R, -C (O ') 2 10) N(R ) 2,

-C (O C (S N (KR r-SASNR)Z; each R is i ndent |y
selected fromthe gzroup consisting of -H_ (Cl-C6) alkyl, Sh"l C6) al kenyl
and (C1C6) al kynyl; 6bach R' is |ndepeno‘€r’itly sel ected fro !he group
consisting of -H (Cl-C6) alkyl, (Cil- C6gH°¢,I kenyl, (Cl-Cq), 5 al kynyl ,
(Cs-Czo) aryl, (oCso) substituted argl , ?Cs Czs) al karg.zgnd substituted

(Cs-Czs) alkaryl; gnd the aryl and al ka substituent :o=&f e each

i ndependent |y sghs romthe grou8 ansi sting of -CN, AER

-NOGz, -NR R ,\.hs (C1-GCs) al Cs) al ken al kynyl
and tri hal onet hyl, the proviso gn R1 and ch -H, at
| east one of Rz, R4, R5, Rs, R-, , R11, Rz, : R14 is other
than -H, Ra is oth&~than -H or -d an | east three of , R3, R4 and RS
are other than -OCH3 . 2. The Conpound Claim1l, in whic RlLis -R ,

(Cs-Czo) aryl or sugbptituted (Cs-Czo) aiyy; Rz is -R, -CRa) hal ogen or
trihal omethyl; R3is -R,--OR, halogen or trihalonethyl or, when taken
together with R4, is (Cs-Czo) aryleno; RFfis -R, - , hal n or
tri hal onet hyl NHwhen taken toget her @ R3, |s (Cs Cz @eno each of

R5, Rs, R-, 11, Rz, R13 and R14 is |ndepe tIy sel ected
fromthe group ing of -R, hal0gen and trihal o 5is -R"
-C(O R, - , C (O N (R§ ZrNC (9 C (0 (0) C (9
OR", -C(0) CH9) *™(R" ). z, each dependently selacted fromthe
group consisting of -H, (Cl1-Cs) alkyl, 1-Cs) al kenyl an ClGCs) al kynyl ;

each R' is independently selected fromshRe group consisting of -H (Cl-Cs)
al kyl, (C1-GCs) al k( gl (C1-GCs) al kynyl (Cs-Czo) aryl, (Cs Czo)
substituted aryl, ? Czs) al karyl and H)bstitut ed (Cs-Cz‘s:B Yal karyl; and 57
the aryl and al karyl substituents are each i ndependently sel ected fromthe
group consisting of -CN, -OR , -NO2, @ R , hal ogen, ( y al kyl ,
(C1-C6) al kenyl C al kynyl and al onet hyl . 3. Th€ conmpound of
Caim1l, in whi ' Ahdependently -F x~Cl or -Br.

(15) (16) (17)
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4. The conmpound of Caiml1, in which -the al kyl, al kenyl and al kynyl groups
are .each.i ndependently (CLC3), the aryl groups are phenyl or the aryleno
groups are benzeno. 5. The compound of Cdaim1l, in which R5, R6, R~, R9,

Rl o, Rl11 and R13 are each independently -R . 6. The conpound of Caim1l,
in which RIVO®26%9 -C (O R, -C(O OR' , -C (O N (Rpcyusn4®(0) C
(O R, -C(O C(0) OR"or -C(O C(O N(R ) 2. 7. The conpound of
Claim1, invvhich:l%ls-R’ or (C6-Clo) aryl; RRis -R or spdPR R3 is -R

Ken ?

or -OR or, when ether W th Rg, |s(06 Cl o) aryl R4 is -R or
-OR or, when 't f 2 6\870) aryl eng; )¥ach of R5, R6
and R~is-H; 7 X Rlo and R11
is -H Rl2 is RS : F, -Cl, -Br
or -1 RI5is -R' OHR' , -C(O @& , -C(O N (R C (0) C (O
R, -C (O C(O) OR*or -C (O C(O N(R" ) 2; each R i j ndependently
sel ected fromthe group consisting of -H (Cl1-C3) al kyl, (CI-C3) al kenyl
and (Cl1-C3) al kynyl; each R' is |ndependently sel ected from the group
consisting of -H (&87c3) alkyl, (cCi-C3)*?4ikenyl, (Ci-c3) @Pkynyl, (C5-d o)
aryl, substituted (C6 0) aryI, (C6-C13) 4l karyl or substituted (C6- C13)
al karyl; and the ar and al karyl subz;}%gents are each in%@pendently

a each 6 v-RO
- Br or -I Sls -H R14 is

selected fromthe p consisting of , -NO2, -NR , -F, -d, -Br,
-1, (C1-C3) al kylex(C1-C3) al kenyl an C1-C3) al kynyl The conpound of
Caim1, in whichs MRS
-OR is benzeno;\BA A
or, when taken togetlher with R4, or,
"R, -CLor -Br; edc of R, Roand RI{ Js -H Ri2is - J, -F or -Cl; RL3
is-H Rl4is -R or -d; RI5is -R' , (0) R" , -C(O OR", -C(O NHR
-C (O C(0) R 621>C (O C (O OR' jt2each R is indepenpgently selected
fromthe group consisting of -H (Cl1-C3) alkyl, (Cl-C3) alkenyl and (Cl-C3)
al kynyl ; each R' is ifidependently sel ec romthe gro consi sting of -H,
€3) al kenyl , (Cl-gﬁ al kynyl , (@0 o) aryl,

(C1-C3) alkyl, (cC1-
mono- substituted (06-C o) aryl, (C6- al karyl or rmnoo-g\mbstitut ed

Q R'- RIor or O%heln

takentogeter 'b R3 R8 is
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the aryl and al karyl substituents are each independently selected fromthe
group consisting of -OR , -N02, -NRR , -d, (Cl-C3) alkyl, (Cl-C3)

al kenyl and (Cl-C3) al kynyl. 9. The conpound of Caim1l, which is selected
fromthe group consisting of Conmpounds HOC Br (5) (s) (7) ($) (9) (10) 59

F (11 ) (14VO¥BE6%? Cl (12) (15) 3 117) 118) NO2 COCH3 O Crqm0§9s48) 59a Cl
Cl O (13) (16) (19 (22 -

(33) (34) (35)

In yet another preferred embodiment, the compounds are
5 those of structural formula (I), with the proviso that when R,
and R,; are each -R’, at least one of R,, R,, R,, E,, Ri, Re, Ry,
Ryy Risy Rys Ryy, Ry or R, is other than -R’, R, is other than
=R’ or halogen and at least three of R,, Ry, R, and R, are other
than -OR’.
10 In yet another preferred embodiment, the compounds are
those of structural formula (I), with the proviso that when R,
and R, are each -H, at least one of Ry, R;; Ry, Ry, Ry, Ri, R,
Ry, Riyer Ruy Rz Ryy or Ry, is other than -H, R, is other than -H
or -Cl and at least three of R,, R;, R, and R, are other than
15 -OCH,.

In a final preferred embodiment, the compounds of the
invention are not 11l-phenyl-5,6-dihydro-11H-
dibenz(b,elazepine, l1l-phenyl-9-halo-5,6-dihydro~11H-
dibenz(b,elazepine, li-phenyl-9-chloro-5, 6-dihydro-11H-

20 dibenz[b,elazepine, ll-phenyl-5,6~dihydro-1,2,3~-trialkoxy-11H-
dibenz([b,e]azepine, lil-phenyl-5, 6-dihydro-1,2,3-trimethoxy-
11H-dibenz(b,ejazepine, li-phenyl-5, 6~-dihydro-2,3,4-trialkoxy-
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(23) OO~N/ \ C \l (2s) H3C N/ \ | C (29) HO-N\ N/
/ i O ((32) (24) OCH3 / \ ON1/ i | O (27) Nz / \ ON/ / \ O-CH3
Cl (30) HNCH3' / \ ONi i I O (33) 59
WO 99/26929 PCT/US98/24787

11H-dibenz[b,elazepine and/or 1l-phenyl-5,6~dihydro-2,3,4~-
trimethoxy-11H~dibenz{b,ejazepine.

The chemical formulae referred to herein may exhibit the
phenomena of tautomerism, conformational isomerism, stereo
isomerism or geometric isomerism. As the 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, conformational isomeric,
enantiomeric or geometric isomeric forms which exhibit
biological or pharmacological activity as described herein.

The compounds of the invention may be in the form of free
acids, free bases or pharmaceutically effective salts thereof.
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,
propanoic acid, 2-hydroxyacetic acid, 2-hydroxypropanoic acid,
2-oxopropancic acid, propandioic acid, butandioic acid, etc.
Conversely, the salt can be converted into the free base form
by treatment with alkali.

In addition to the above-~described compounds and their
pharmaceutically acceptable salts, the invention may employ,
where applicable, solvated as well as unsolvated forms of the
compounds (e.g. hydrated forms).

The compounds described herein may be prepared by any
processes known to be applicable to the preparation of
chemical compounds. Suitable processes are well known in the
art. Preferred processes are illustrated by the
representative examples. Additional methods are described in
copending application Serial Number , entitled
"SYNTHESIS OF 11-ARYL-5,6-~DIHYDRO~11H[b,e]AZEPINES, filed
concurrently herewith (Attorney Docket No. PEL97-06), which is
incorporated herein by reference in its entirety. Necessary

starting materials may be obtained commercially or by standard

-28~



/'\/ ON/ \' 1 (25) NGOz / \ ON/ Vi I C L28) N/ \ ON/ \ C | CH3
(31) NHzz. ONi i I Cd (34) HON~~ N2 N/ \ and G (35) 10. A
pharmaceutical conposition conprising an effective anmount of at |east one
conpound of forrmula (1) and a pharnaceutically acceptabl e excipient,
carrier or Wol9Re9 R6 RI5 Rs R~/ ~ ~ ~ R4 w/ \i~ Rs ~ PQUAUSI82478] RO R2

~~) R~/ sdRbuBes dr I%x%aalerc@enm%smcemf&%w REGERIrakLe salt or
hydrate thereof wher ei n; aryl or substituted (C6-C20)

aryl ; j omRQuhds gxe C%ﬁercﬁ%}](?' &Yadﬁ%}?hal onethyl; RB3is -R, -OR,
-SSR, haI ogen én i.nd e covadt nymp@md'\m@nleam atccbgeitneranﬂ Phtedsy ias (C6 C20)

aryl eno; %'a%e‘ng to afRct siSRe ,celnl aaspdﬁtﬂow Bﬁ'&%’@’éﬂﬂt‘éh@ﬁ when taken
t oget er W t RO, RQ

R11, °5n8aﬁ1311(313§’ |‘:ﬁ§1 p%r‘:}o/fL ntelrhu%?e%at e§cf 9%%6"{%3& Bth*%onsi sti ng
of - R‘ : hﬂf@g@ﬁrénﬁe‘fhﬂweénet?mfewlalF&B 4 sompound GEOsRbjeciC(t®) R',
(g( Og oR', aq@g)@lﬂé of @:z(th)sSR: detdrn(ihp S8 pharfat&d)odN =R’ abtiﬁg_( 3 CE 3 C]g
z,

(9o or . T8 B S 8 G ety %@ﬂ’@ O SR,

-0 () S’@Rnhj‘b‘le( By (EbpsRacoled (el oy MER! )mElbl@c(nSP }(“9) N (R ) z,
-C (@p C (@rdis( Bhainal @f £/ £dHtcRa)A ; igaich tRoni &f immepenaent |y
sel ect ed f§eqrq bbe1 BE QR 16ANST REARD! inHeofdlkadBL ALY loonbtlndBloal kenyl

and (CLC6 Yo eac I s i ndependent | sel ected group
consi st i ng-hs¥ lnﬁ@ BN @By gKRipit (CK’EJ.IYCS)‘ea‘P‘P Fe Prarnesrlapkehy| | (C6 Czo)
aryl, (Co-degdyvisiesti tanmyedomapyind (edoofpsfsed kar Yoraunik sul)swwhict ed ( C6- Cz6)
a|kary|; afhipits at least one of these pharmacological activities is
15 considered to be within the scope of the present 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 uM) and/or about
25% inhibition of mammalian cell proliferation (measured at
20 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; Benzaguen et al., 1995,
Nature Medicine 1:534-540). Alternatively, or in addition,

the active compounds of the invention generally will have an

25 IC,, (concentration of compound that yields 50% inhibitien) for
inhibition of the Gardos channel of less than about 10 uM
and/or an IC,, for inhibition of cell proliferation of less
than about 10 uM, as measured using in vitro assays that are
commonly known in the art (see, e.g., Brugnara et al., 1993,

30 J. Biol. Chem. 268(12):8760~8768; Benzaquen et al., 1995,
Nature Medicine 1:534-540).

Representative active compounds according to the
invention include Compounds 1 through 35, as illustrated
above.,

35 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 compound is
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the aryl and al karyl substituents are each independently selected fromthe
group consisting of -CN, -OR , -SR , -NOz, -NR R , hal ogen, (Cl-C6)

al kyl, (C1-C6) alkenyl, (C--C6) alkynyl and trihalonethyl. 11. The
conposition of C1a|m10 in which Rl is -R , (C6-Czo) aryl or substituted

(C6-Czo) am@9926m9is -R , - , hal ogen or trihal omet hyIPC?@”P@‘”WR -OR
hal ogen or, tEE“@%ﬁmﬁnh}ﬁletH ‘M&e‘&ré%e& @EQ@rs ‘Mklg B L s(e CZO)
aryl eno; IS - él ogen or a onet J1 en’ t oget her

with R3, |°§ GWWSan%?RPC‘-’eé&ﬁkHF Cﬁsl Reh Y#ﬁtlm aR@/Olmd@lamll Rz,
R13 and Rtel sceutdeperdent éyyideloegteds fakidingher gleftpmatnsn sin sgtaf -R

ha' ogen an E'M%teﬁy{:h Rl d Sonfound exntH+ Fst eabt 5% -C (O N
(2 e R R Ol S R ) b

al kyl , (Cha@é) aralmeoraﬁdr@@@@ganabkynw;banh & lessi ntdepesicertt | y

?gllegg ;ed }‘r H‘tthﬁcrgraQU@eEQQSAbﬁﬂtngo@fJ.nﬂ'ibl(tgé??r)c}[/@ék)ﬁh IéClocgﬁ)Cef@I) ke{]il |
a subs uted a s) al kary

and substf‘% ﬁb?‘&c%cgé#&a}ﬁéﬁ/lpgcghﬁuﬁf %’?Fcfdal kg%ﬁ’ ’éclfk?stl tuents are

each i ndeperferted agel senpelridsomhink Igﬁﬂfu@o@bnth%tﬂ ighébitM andR |, - NO2,

-NR By, halkggenitéila.C6) al kyl, (Cl C6) al kenyl (C1-C6) al kynyl and

tri hal onmet hyI e%’%%“ 12&:9 ganpersﬂ I%R%Enc%] &sé J{ n Vékﬁ]h $| I ogens are

each i ndepend e conp05| in
whi ch t hetal ﬁ?lrdOSaIleéﬁyﬁl amhlrhllty‘ﬁyl angt cﬁiﬁ%lar%ebla@isﬁﬁaepmﬂéﬁtel y (c13),
the aryl goappsnay a,pbeny] of d,he,aLy) e .gaosys wilth kefgemas 24. The

conmposi tign Qf é] &Y mféoaq%rbg/\/ryqugl??arﬁ@ &%Fﬁﬁelf?rgedel and R13 are each

i ndependent |y’ - e conposi |ono : in“which RI5 is -R',

-C (¥ R, -d“m TR ComRRUNcSNEPRPS uspa g peyhads &p RPeat € (O C (O

OR" or -Cp¢eye> (QsolddeRs gharactebizdheryceupposndl areldf pEbai fark@ionn which:

\T/?;elnst ékerc]@[ 11(1%1‘.@0@}5 abYinn 803 ceRZ l%llrfrerlgglomﬁhsl?%u' SR'lE gs OrO?'- G(?r or,
IS -

when t akeR® f‘ lﬂ tx %’htl?% c?“?oi“% ﬂ"’b%bl ér‘eﬂ%ﬁ BACRYST 7%, R6 and R~ is

-H Re isinRibitimn D@lmltﬂem'rlndllceécqﬁﬁldf PRY L i fxa tipdh Rmea$tsred—|atRl zZis

-R ,CZ(%E) abdut - B p%lf) ahd/&ﬂ-a‘xa\td aRlfc), Sof Rell- Er?lﬁlera"tgbnobf iesg?g-%)l é ig)

’ %{1 aé:%u((jj)).’, g?ﬁﬂ wng‘_h Q}: E‘ é_g a)bcz%’t 96‘;6 ehltglgggn%nc%/

ndeperit Sel e d fromthe
group con§|'“s ?sngo%flesﬁ tt‘@’l "VE%‘fcallkWI b‘%JG!L‘I ®5F éF‘R%ﬁfﬁ/]iY BugTeraed3) al kynyl ;
each R' i Evendepengerfbyred|oact edmpoamid hhighowogetc areshsthags of -H, (Cl- C3)

al kyl, (CiuEdniddkervh, I&Clcggequ kynyl, (C6-Clo) aryl, substi tut ed

(C6- Clo) aryl ituted (C6-CL Ika and t he
aryl?3nd al kar'ff?enhp&8§¥| Pﬂ%‘%r@g& Soga%lﬁn‘*%f@ﬁeﬁﬂénﬂ )}“egéf:’gﬁt% fromthe
group conghbibiginsf magrelian &2l pRRReratipp oClfor Bhe trea{i@ntC3) al kyl,
'(0133) al Eenyfemﬁ_ieﬁl o@dl@éa@é@yEhaﬁcteﬂl&e@oﬁjao&ér{dxﬁﬂlof:%ﬁ aim 1%4 R1

i s-R or phenyl; .S - en zeno;
is-R or -5%°¥§6fr, tlel%ns:L %%%égr?ocoegéﬁh R%R a‘ndﬁ \g} sll-§ %{E} eﬂ ,-Cl or
_Br:each &F/R%8, A% afAd FU1i22 . BSR %74 sz‘P' 29, P39 23G1 3R133i’sa~rl‘11 I§1‘4 i s-R or
-Cl;30 n whiieh: cdrdomndsogef her, st ha®4,3d aal«rﬂnatogeiﬂgerpawitﬁbuﬁlﬁl

preferred.

5.2 Formulation and Routes of Administration
The compounds described herein, or pharmaceutically
35 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,
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RlI5is-RR, -C(OR , -C(O®R , -C(O NR , -C(O C(O R or -C
(0.C(Q OR' ; each R is independently selected fromthe group consisting
of -H (Cl1-C3) alkyl, (Cl-C3) alkenyl and (Cl-C3) al kynyl; each R' is

i ndependently selected fromthe group consisting of -H, (Cl-C3) alkyl,
(C1-C3) al Rem9¥26920C1- C3) al kynyl, (C6-C o) aryI nono- suB§TflJ§9t§t2€@7(C6-Cl 0)

aryl, (CoGE3)yal KA WlinQk H000; %ﬁa&a&%&d 5_ §dela1d B@éy dyihe aryl
and al kary substltuents are 'ea é)en ecte omt é group
consi sti r’?ﬁaBquﬁfa - 58St lRand_ ppren ’&]Illéﬁtra E‘inCB) al kenyl and

(C1-C3) dincynging 1181tr"ﬁhesc@rm5|subontmiec(dsaand1ﬂ>tnawevxbush t he conpound is
sel ected ifnr-ggu&gs group consi sting of Conpounds: HOC ~1) ~2) H (3) ~4) (5)

62 | B 6 7 9)_ HN_~ 15) 62a (1 O
(13)°(16) ($) i %’ %)A?ﬁ%cgz%eé 1211; or Pharmaceutlcg :{ ) a ( )

acceptable salts and/or hydrates thereof, may be administered
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-

10 administered with the compounds of the invention will depend,
in part, on the condition being treated.

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

15 pain, infection and other symptoms and side effects commonly
associated with sickle cell disease. Such agents include,
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

20 and butyrate derivatives (Perrine et al., 1993, N. Engl. J.
Med. 328(2):81-86); hydroxyurea (Charache et al., 1995, N.
Engl. J. Med. ;g;(éo):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

25 88 (648a) :2580) .

When administered to a patient undergoing cancer

treatment, the compounds may be administered in cocktails
containing other anti-cancer agents and/or supplementary
potentiating agents. The compounds may also be administered
30 in cocktails containing agents that treat the side~effects of
radiation therapy, such as anti-emetics, radiation
protectants, etc.
Anti-cancer drugs that can be co-administered with the
compounds of the invention include, e.g., Aminoglutethimide;
35 Asparaginase; Bleomycin; Busulfan; Carboplatin; Carmustine
(BCNU) ; Chlorambucil; Cisplatin (cis-DDP); Cyclophosphamide;
Cytarabine HCl; Dacarbazine; Dactinomycin; Daunorubicin HCl;
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(18) OCH3 / \ ON/ \ (21) cl (24) OCH3 / \ ON/ \ i I cl
C (19) CH3/ \ ON/ \ 1/ a (22) / \ /
/'\ ON/ \ o, /| CHs a C
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Doxorubicin HCl; Estramustine phosphate sodium; Etoposide (VP--

16); Floxuridine; Fluorouracil (5-FU); Flutamide; Hydroxyurea
(hydroxycarbamide); Ifosfamide; Interferon Alfa-2a, Alfa 2b,
Lueprolide acetate (LHRH-releasing factor analogue); Lomustine
(CCNU) ; Mechlorethamine HC1l (nitrogen mustard); Melphalan;
Mercaptopurine; Mesna; Methotrexate (MTX); Mitomycin; Mitotane
(o.p’-DDD); Mitoxantrone HCl; Octrectide; 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
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,
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.d.,
sertraline, trazodecne and citalopram); Ca'* antagonists (e.qg.,
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
calcium leucovorin.

The active compound(s) may be administered per se or in
the form of a pharmaceutical composition wherein the active
compound(s) is in admixture with one or more pharmaceutically
acceptable carriers, excipients or diluents. Pharmaceutical
compositions for use in accordance with the present invention
may be formulated in conventional manner using one or more
physiologically acceptable carriers comprising excipients and
auxiliaries which facilitate processing of the active
compounds into preparations which can be used
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/1 C (23) \ / oho N/ \ ¢l (26) HBC N/ \ cl \I (29) 62b NO~ ci
(30 H(83) NOz / \ ONci CH3 (31) NHz/ \ ON\ / i (34) and HO- N\ /
\'N (32) (35) 19. Use of at |east one conpound of formula I in the

manuf acture of a nedi cament to inhibit mammalian cell proliferation, said
at | east oM® ¥EMIBund having the formul a: RSRRSNR~~~ ~~ RBCT/VRIB247RS RORZR~R/

~yaR'\ Rt %ﬁﬁné&eu%ieamﬂacwbbeal # Qe eRbAb £ agkbhadht hihakget hereof,
wherein: Rl is -fR'admir(‘lCGcmr_Czc). ar I or .substltuted (C6-C2) aryl; Rz is -R,
“OR, - SREOUMHAI G AT R FTAPENER ISR 62¢
For injection, the agents of the invention may be
formulated in aqueous solutions, preferably in physiologically
5 compatible buffers such as Hanks’s solution, Ringer'’s
solution, or physiclogical saline buffer. For transmucosal
administration, penetrants appropriate to the barrier to be
permeated are used in the formulation. Such penetrants are
generally known in the art.

10 For oral administration, the compounds can be formulated
readily by combining the active compound(s) with
pharmaceutically acceptable carriers well known in the art.
Ssuch carriers enable the compounds of the invention to be
formulated as tablets, pills, dragees, capsules, liquids,

15 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,
optionally grinding a resulting mixture, and processing the
mixture of granules, after adding suitable auxiliaries, if

20 desired, to obtain tablets or dragee cores. Suitable
excipients are, in particular, fillers such as sugars,
including lactose, sucrose, mannitol, or sorbitol; cellulose
preparations such as, for example, maize starch, wheat starch,
rice starch, potato starch, gelatin, gum tragacanth, methyl

25 cellulose, hydroxypropylmethyl-cellulose, sodium
carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If
desired, disintegrating agents.-may be added, such as the
cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a
salt thereof such as sodium alginate.

30 Dragee cores are provided with suitable coatings. For
this purpose, concentrated sugar solutions may be used, which
may optionally contain gum arabic, talc, polyvinyl
pyrrolidone, carbopol gel, polyethylene glycol, and/or
titanium dioxide, lacgquer solutions, and suitable organic

35 solvents or solvent mixtures. Dyestuffs or pigments may be
added to the tablets or dragee coatings for identification or
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RBis-R, -OR, -SR, halogen or trihal omethyl or, when taken together

wth R4,

-is (C6-CZO) aryleno; R4 is -R, -OR, -SR, halogen or

trihal omethyl or, when taken together with R3, is (C6-CZO aryl eno;

R5, Rg,
fromthe
-C(O)R"
(R") 2,
-Q(S) () R

-Q(S) O(S) R,

each of

R~, Rg, Rg, R ~, R11, R12, R13 and R14 is independently sel ected

grwapy/assiesi sting of -R, hal ogen and tri hal onmet rPy:Ir/USHmmg:s(-o)R' 3
'tg( g)lﬁ:act‘e@(t@kcgzlfferqn@ %?dacél Q)S.C?R) cté)v% @&@% o's

g N(R ) 2, -C(O C )R,
SO COOR, - COOR', -C(0)C(S)OR", -C(O C(0) SR,

-0 S) ¢ O) NoRihde pxghﬂk@(: S&:MA%J}% fbde GO)del gt M R'dL wegdChs R

d dent | t t CG | kyl ,
noepgrosniLy so(Reked Lo the s o ol (S {ELES o
from the gipaerebryi serhitet- - Mhe( ms}csgltalcnyqsule(scpa@ﬁ):oatkemtme ( Cl- CB)

al kynyl,

665163(Bnq¥éﬁﬁen{éfhdzéahlﬁﬁbﬁé|ﬁﬂﬂh€@l@1éﬂ,sdbgﬁa§2§acéﬂ§éary|

substi t ut nd t L _and al karyl su ituents are
each i nde%enéen? Y se? d‘l?h orh FHQ% r o%mréSEr’lxglfsétslur‘f¥1 i;\? , -SR
-N02, - NRmaWGSl%ISGQéﬁat‘% @Il%PpﬁllRwlli(rCfteBilieﬁ%ényl In(&f-t%) al kynyl

and igi hakapetiind, the. adbevdsompeandsdimy e eisddnvkld b whi
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(21)
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added. All formulations for oral administration should be in
dosages suitable for such administration.

For buccal administration,the compositions may take the
form of tablets or lozenges formulated in conventional manner.

For administration by inhalation, the compounds for use
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, trichlerofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitable
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
or starch.

The compounds may be formulated for parenteral
administration by injection, e.g., by bolus injection or
continuous infusion. Formulations for injection may be
presented in unit dosage form, e.g., in ampoules or in multi-
dose containers, with an added preservative. The compositions
may take such forms as suspensions, solutions or emulsions in
oily or aqueous vehicles, and may contain formulatory agents
such as suspending, stabilizing and/or dispersing agents.
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(19) CH3/ \ O N/ \ (22) 0 ~CH3 63a O-O (26) HBC N/ \ i I G
(29):H (32} CCH3 ON/ \ / i [/ I C (27) ci (30) HNCH3 ONi I cl \ (33)
and conbi nations thereof. (28) NOZ ON/ \ ¢l cl ~ o ~CH3 (31) (34) 21. The
use according to Caim20 in which the conpound is selected fromthe group
consi sti ng W9 9%§%%ounds PCT/US98/24787

Pharmaceutical formulations for parenteral administration ~
include agueous solutions of the active compounds in
water-soluble form. Additionally, suspensions of the active
compounds may be prepared as appropriate oily injection

5 suspensions. Suitable lipophilic solvents or vehicles include
fatty oils such as sesame o0il, or synthetic fatty acid esters,
such as ethyl oleate or triglycerides, or liposomes. Aqueous
injection suspensions may contain substances which increase
the viscosity of the suspension, such as sodium carboxymethyl

10 cellulose, sorbitol, or dextran. Opticnally, 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.

Alternatively, the active ingredient may be in powder

15 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 suppositorles or retention enemas, e.g.,
containing conventional suppository bases such as cocoa butter

20 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
or transcutaneous delivery (for example subcutaneocusly or

25 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,
or as sparingly soluble derivatives, for example, as a

30 sparingly soluble salt.

The pharmaceutical compositions also may comprise
suitable solid or gel phase carriers or excipients. Examples
of such carriers or excipients include but are not limited to
calcium carbonate, calcium phosphate, various sugars,

35 starches, cellulose derivatives, gelatin, and polymers such as
polyethylene glycols.
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63b NQZ O(14) (26) (28) HBCC C O ~CH3 (29) (30) (31) and

conbi natirons thereof. 22. The use according to Claim19, wherein said
mammal i an cell is an endothelial cell, a fibrotic cell or a vascular snooth
muscle cell. NOZ NO2 O O 63c 23. Use of at |east one compound of
formula | iWO#ME92%anuf acture of a nedicanent to treat a BFTUPWEATST
characterized by sabreraetiwLlPospgs1 ferati on sai d at | east one corrpound
having the formul a: szor

phar maceuti cal | y acggﬁf’%?eutsffa? %om%osgr% t%"é“rté?‘&le ﬁﬂ%r‘éﬁ% Wlﬁ?
(C6- CZ) ar $he arresghst nnm@@mnwd%mmﬁzﬂ@s RhereOR the SR‘thhaI ogen or
tri hal onet higred32nitS isReont{MRed 1SR tH@ih@!ﬁfhéHlﬂywehiéeﬂfﬁéﬂdmtht,“hen
taken o 0get hgr' Wt B REpob st (BeSelv@ ™ §lRkeve its intended purpose.
0f course, the actual amount effective for a particular
application will depend, inter alia, on the condition being
treated. For example, when administered in methods to reduce
sickle cell dehydration and/or delay the occurrence of
10 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
cell proliferation, such compositions will contain an amount
of active ingredient effective to achieve this result. Wwhen
15 administered to patients suffering from sickle cell disease or
disorders characterized by abnormal cell proliferation, such
compositions will contain an amount of active ingredient
effective to, inter alia, prevent the development of or
alleviate the existing symptoms of, or prolong the survival
20 of, the patient being treated. For use in the treatment of
cancer, a therapeutically effective amount further includes
that amount of compound which arrests or regresses the growth
of a tumor. Determination of an effective amount is well
within the capabilities of those skilled in the art,
25 especially in light of the detailed disclosure herein.

For any compound described herein the therapeutically
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

30 inducing at least about 25% inhibition of the Gardos channel
and/or at least about 25% inhibition of cell proliferation in
cell culture assays, depending, of course, on the particular
desired application., Target plasma concentrations of active
compound (s) that are capable of inducing at least about 50%,

35 75%, or even 90% or higher inhibition of the Gardos channel
and/or cell proliferation in cell culture assays are
preferred. The percentage of inhibition of the Gardos channel
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R4 is -R, -OR, -SR, halogen or trihal onmethyl or, when taken together
wth R3,,is (C6-C2) aryleno; each of R5, R6, R~, R8, R9, R, R11l, Rz, R13
and R14 is independently selected fromthe group consisting of -R', hal ogen
and trihalonmethyl; RI5is -R', -CCOR', -C(SR', -C(O)OR", -

-QO SR, yqE’R, -O)N(R')z, -C(S)N(R')z, - (O C(0) RPET ’377@10)?

C(O)C(S) ¢/o§(@1@( B i £ er G 9(9#81 pa@a @( nog g@%c; ,
-C(O (O SR - SR,
C(O>C(om€?ﬁsz Qcé?éﬁﬁ(tﬁ Es%&%ec@é? P% ‘-’)or“f‘ﬁf%’iqd (R)z each

R is indepkhelesn,| pndetketdmsageonshiee griguptednaivstridsgoof dewdwag@s- C6)

al kyl', (ClpChnadveehyb amu(e@lg@}cah&vgwlof @Ambiec_q% R' is Independently
selected from he(é‘%gu consi stin Cl- Cs) al kenyl,

al k
(C1- &) al kynytte 22 fefgé"%z"}}‘)"’“é‘gﬁsf?ﬁ g * érﬂ}?‘g‘a’tsé S) al karyl
and subst el &e etk (CEFerpiyed|feomy pninall ndfelar y| Fan@xamRaey|a dAgsst i t uents are
each i ndepgpdiidns sehepé etbrimuQatbhctyrahletensidilici@aeingCN, -OR , -SR

-NQz, -NR R éntzr%ltqgﬁetne(t b ke Lk}’oxfnc{ 81 @%&é&%‘l C%'rhlgnsésal kynyl ‘and

trihal orref:ﬁn? use accor ound is
sel ect ed ﬂrwﬁwlg"?‘éﬁpu%‘tfﬂ% §Pﬂﬁglo‘ﬁ°@inﬁéﬁnﬁlﬁcﬂ?ccﬁ3€ ‘éQi’;eé}%ClB (7) H(3)
(4) {9 OCHBné 83al Houbk model (TrGHed &t @A.1319¢14)EMBA JOCHa:fA57L- T) NO2 / \ O

(20) 3165). Useful animal models for diseases characterized by
abnormal cell proliferation are well-known in the art. 1In
particular, the following references provide suitable animal
models for cancer xencografts (Corbett et al., 1996, J. Exp.

15 Ther. Oncol. 1:95-108; Dykes et al., 1992, Contrib. Oncol.
Basel. Karger 42:1-22), restenosis (Carter et al., 1994, J.
Am. Coll. Cardiol. 24(5):1398-1405), atherosclerosis (Zhu et
al., 1994, Cardioclogy 85(6):370-377) and neovascularization
(Epstein et al., 1987, Cornea 6(4):250-257). The dosage in

20 humans can be adjusted by monitoring Gardos channel inhibition

and/or inhibition of cell proliferation and adjusting the -
dosage upwards or aownwards, as described above.
A therapeutically effective dose can also be determined

from human data for compounds which are known to exhikbit

25 similar pharmacological activities, such as Clotrimazole and
other antimycotic agents (see, e.g., Brugnara et al., 1995,
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

30 biocavailability and potency of the administered compound as
compared with Clotrimazole.

Adjusting the dose to achieve maximal efficacy in humans
based on the‘methods described above and other methods as are
well-known in the art is well within the capabilities of the

35 ordinarily skilled artisan.

Of course, in the case of local administration, the

systemic circulating concentration of administered compound
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will not be of particular importance. In such instances, the
compound is administered so as to achieve a concentration at
the local area effective to achieve the intended result.

For use in the prophylaxis and/or treatment of sickle

5 cell disease, including both chronic sickle cell episodes and
acute sickle cell crisis, a circulating concentration of
administered compound of about 0.001 uM to 20 uM is considered
to be effective, with about 0.1 pM to 5 uM being preferred.

Patient doses for oral administration of the compounds

10 described herein, which is the preferred mode of
administration for prophylaxis and for treatment of chronic
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

15 mg/day. Stated in terms of patient body weight, typical
dosages range from about 1 to 200 mg/kg/day, more typically
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,

20 more typically from about 400 to 4000 mg/m?/day, and most
typically from about 400 to 2000 mg/m?/day.

For use in the treatment of disorders characterized by
abnormal cell proliferation, including cancer,
arteriosclerosis and angiogenic conditions such as restenosis,

25 a circulating concentration of administered compound of about
0.001 uM to 20 uM is considered to be effective, with about
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

30 proliferative disorders 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

35 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,
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NC G O / ~.CHs (31 ) NH ON/ | cl \ (34) G (30) HNCH3 ON/ [/ |
cl (83) and conbinations thereof. 25. The use according to Claim24 in
whi ch t he corrpound is selected fromthe group consisting of Compounds (14)
(26) NOz O N/ (28) 65b r, HOC (29) NO- NO- O ~CH3 C C s (30)
(31 ) and CB’I%‘WH%?P? ons thereof. 26. The use according to RET/CIBR4ML3 in
whi ch t he mizsotiipicahir £eonr akeut poaltnot o megk/ gl khermédton i s cancer,

a bl ood vesgslcapt If,f@,r %Tbb\de gi(b@ogcﬂgroooa Ipr c di sorder or an
arterioscler otclagggon .use Ig%)corgai’ to Claim?26 in which said

adni ni stration p%'f’ e&r Pdeﬁa?ferﬁd«gﬂlgllsﬁ’r'a?lrﬂ”ﬂa\?@ﬁéﬁ% ampgntTaed yse
accor di ng ¥¥eaval n¢X8 ken adfineked Haddivd dnalkly drapaotbdé zadshy adwwysal cel |

proliger atdﬁ)lthlesadimﬂﬁréﬂé&'@HOQbrﬂ:@ur@' efdeéc e %%90§he dﬁél:l%g and said
adm ni st r gty 29. . Th ccordin er mat ol ogi cal di sease

se
consi sting o?’qﬁ ? ]t'rgﬁ?:% erna %%rf% trﬁﬁgf‘ﬁy a@f‘?ﬁ?g e kefaf64Fe. to Claim 28
in is sel ecit¥def Fotaafy pErt 'éh?d“%aﬂ@mlmlmtls:thQQﬂ.lmnlfestatlon, a

compound according to the invention can be administered in
relatively high concentrations multiple times per day.

10 Alternatively, if the patient exhibits only periodic sickle
cell crises on an infrequent or periodic or irregular basis,
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

15 therapeutic regimen that is commensurate with the severity of
the sickle cell disease state.

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

20 administered to the tumor via injection into the ‘tumor mass
prior to surgery in a single or several doses. The tumor, or
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

25 as much as possible of the tumor can precede administration of
the compounds at the tumor site.

Combined with the teachings provided herein, by choosing
among the various active compounds and weighing factors such
as potency, relative biocavailability, patient body weight,

30 severity of adverse side-effects and preferred mode of
administration, an effective prophylactic or therapeutic
treatment regimen can be planned which does not cause
substantial toxicity and yet is entirely effective to treat
the clinical symptoms demonstrated by the particular patient.

35 Of course, many factors are important in determining a
therapeutic regimen suitable for a particular indication or
patient. Severe indications such as cancer nay warrant
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whi ch the the group seborrheic eczema and 65c 1 30. The use according
to ctaim:26, in which the blood vessel proliferative disorder is an

angi ogeni ¢ or a vascul ogenic disorder. 31. The use according to claim30 in
whi ch the bl ood vessel proliferative disorder is an angi ogeni c di sorder.

32. The usewe¥HI9 ng to claim31l, wherein said conpound HCI/USe8/HE¥7ed from

t he group NG, £ Q QzCH3 and
(30) (31) éﬁ'@”%%a °f%hgl%ydlﬁsa%%%g/§cg%ﬂéagq Q’llﬁl” %Si &Y K AY!

A3 A A AYHARC%t%GEn%A@JChYa%\Fkal&I calhriigeasa:- AY. A A . Al A AAAs A
H%)A' A A A .ALA &nA. & .AL.A _ A, . A A9fr. Af. AS Ar. Afr. A

5S_. A ARF_. AY 4 Aqlii AL A . Aa_. AT AP A UGA A Af.AIF.A.A . AAN@ E
Th45 C
ThTh(hT#. #. >220727 59559 Letueen Loxicity. and thexapeytic L8680 5555555555
>>>>>>>>>¥pr>a>SpRAAT A ?2NRAR B 388 8Bx 338888888 8i3rxdex8883336883888888838888
<<?<88827398228188 % &z@<f§§l>@|b%mza°x?ﬁl, 2% BRIBNK | B 2h B TRE <BX XX <>>>><<

<<XXXprXp>XX><x><x<<<<<< >x<x <>>] <XpPp <<~ 2527 ~<?<|< >?XXXP
XXXXXX~ p<1 §E5355% 2055 Lo F %JE? i. @7§ET8 t Of. (

>””””8<<’>%§§§5wm &m%p&ﬁa@a&ém&&@%‘i@ 8&8&&wpp&aép§§§&&%888pp>>p~°p
| ?7??2?~>p~8>28~~ t% F9????>?< i QQ?E% F +?x<~~~<><<8<< <<?2<>>>>>88X X
e oo ADSST ATt ARtained Lrp o & Frgayd Snd/or Anlpaic 27

xaxa( ax#. #t%di@S7ﬂnDt@BBBS@88888888888888888888888%88@@8qa ABR~?77277838s
~88888888>mxmma<ﬁ59<xxmxa&ﬁ@@&%&ﬁm%&ﬁbﬁma%ﬁéﬁm’iwm@é«i<8y<8<88888><q8
Ky Sx8<p8<0saRERoD ReRkEzExAnARAne e8] 2 yuRapL ol Bl >0~ >>] 282

|| ><x?2>7xX73 8xp> x S SRXPX <<xxp8 pxxpxx<>>< i&pxp88<8<8x
XX8X¥%7g<W1EBIMEF¥§e or no tox101ty The dosage may vary within this
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exanples are intended to illustrate, not limit, the invention.

25
6. EXAMPLE: Compound Syntheses
This Example demonstrates general methods for
synthesizing the compounds of the invention, as well as
preferred methods for synthesizing certain exemplary compounds
30 of the invention. In all the reaction schemes described
herein, suitable starting materials are either commercially
available or readily obtainable using standard techniques of
organic synthesis. Where necessary, suitable groups and
schemes for protecting the various functionalities are well-
35 known in the art, and can be found, for example, in Kocienski,
Protecting Groups, Georg Thieme Verlay, New York, 1994 and
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10943 () CH#10?0/<§0§9&PP91 ZAH, ﬁlo%ﬁkl\w& Cp*iof+6:52 PRIHAPHN I 0% &' ()-s 10@
10@ 10@875,:959/‘@; (6) 7.06 - 7.38 ppm (14H, m, aryl); & 7.79 ppm (1K, m,

" Q- #10%})1 9- #10%@&x @& ()-I 9- #10904N4&' ()-,,,,9-U-/dBdY: I11°Y

10% z & 0%2"
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44wWa4j _=! | @LAYBEE) (11— (27-ch hen hysrss

4@#10WT&"(3 il ?3 ) - °l°r°ple@ 1579 yrS%%L;Z)--Ill" 1098 () --4}5
667 15 dibenz[b, e]azeplne (Compound 28) 1is as follows: mnixture of

0.2 g (0.00065 mole) of 11-(2’-chlorophenyl)-5,6-dihydro-11H-
dibenz{b,elazepine, 0.179 g (0.0013 mole) of potassium
carbonate and 0.133 g (0.00072 mole) of 4-nitrobenzoyl
chloride in 10 mL of acetonitrile, was stirred at room

20 temperature for 12 hours. The mixture was stirred with 15 mL
of water for 10 minutes. The reaction mixture was extracted
with ethyl acetate (2 x 15 mL). The organic layer was dried
over magnesium sulfate. Evaporation gave the crude product as
a sticky solid. Trituration of the crude product with ethanol

25 and washing the obtained solid with hexane gave 0.148 g (50%
yield) of a white solid having a melting point of 178-181°C.

The product gave the following analytical data: NMR

(CDCl,): & 4.42 ppm (1H, 4, J=7 Hz, CHN); 6§ 5.68 ppm (1H, s,
CH); 6 6.36 ppm (1H, 4, J=7 Hz, CH)N); § 6.52 ppm (3H, m,

30 aryl); § 7.06 ppm (3H, m, aryl); 6 7.12 ppm (1H, m, aryl); §
7.26 ppm (6H, m, aryl); 6§ 7.79 ppm (3H, m, aryl).

6.7 Qther Compounds’
Other compounds of the invention can be synthesized

35 by routine modification of the above-described syntheses, or
by other methods that are well known in the art. Appropriate
starting materials are commercially available or can be
synthesized using routine methods.
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F#lomg wpoundy-arfiPRhY7 L., AIOU dokebhi £20%d §elle ndd Q1 & () -1 #1096
- 10 1 S0

(12)71@0/& Benzpe et SOVALY7 (1995 # Naggure: ¥edicimes105/MgE49)- With/HTONANAL' () -

f, #1090\ N&3( )nehs#m%roblast cells ATCC No. CRL 1658). Other cell

S 28 ”c%%gﬁgégiw &%ﬁéﬁ Ol P2R04E, (11,400 100 100

|Crmnnzx@{=YWﬁH a5 PERABPFET 4 a1 B )L ithe ygeblE RERYLERT ¥ RO 00FUEUS (
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elow Clotrimazole is reported for purposes o

comparison.
TABLE 1
30 IN VITRO DATA FOR EXEMPLARY COMPOUNDS
Mitogenic Assay Gardos Channel Assay
compound IC,, Inhibition IC,, Inhibition
(HM) (%) (uM) (%)
35 Clotrimazole 0.626 93.0 0.046 99.3
(1) 56.0 0.775 75.2
(2) 5.20 99.0 1.30 99.0
(3) 2.40 99.0 0.886 97.4

-4 6~




10 10 101 F7109%& ()-! " 3#109R&& () - $+M zzX6
yH#10%@B&." () - . j 10%& ()-! 3sf#10%z& () -

~\ e

. y#109&' () - !
" 3sf#10%z& () -!

" 3sf#10%&' () - nzodY7

I H'109& () -t 10z 10z 10zl 710% & ()-!° ; y#109%&' ()-!" ; y#10%& ()-! " ;
y#10%VzV&' () - n"DR4*zX6dY7|lYS#1O%BB&'()-I‘Y#low&'()-!Y#lO%&'()-th%&'()-!‘
"10983& ()w099/2§9&9’cBB&' ()-t~* N}$)*+ z[ PE: 1 10 10 10 PCT/US98/24787
710%& () - Lo Q =1 U -pz X6PE: ! !
3s#109& {()-/! "~ 3s#l )‘Vé"‘&i(t):géﬂuas:&&%& ()} / lcada&d OShankel) nééﬁs# 0%&' ()-/
109 ()-zpdY:!'! 10% ()- TO 10 107 109& () F! ss#LU%& T 3SHIONR ()-/!
" 3s#10%FR! Cympeundsdy: |1 Eso#lowb &hﬁl‘?l #100/ o) -1+ rlfﬁl %E&‘(!) I+ F
#109% & ()= 0 og (B~ L. <] 4o o -
T&10%x<& () -léb) & 109R<& A5 - &' 10%&'8{ Jo- Y‘V(i Y%<&.G34 gE: | 10<!B31 10%4<& ()-& 3
10%°P& () & XS5 09 < ()-mM S1I0%<&' (p1 GLO0YE ()s1019< 1D<zl zX6E:
11> " 109R2x2<& \5;*1_1 09 (-4 1. 10 = & (-4 TTO09MUWIE ()
-|810(V$< h {\ |( |‘A‘ 3 . 87.0 236 97.5
10<YY710°£&'(N7b "10 ¢<8ﬂ($¥4" - "109%0() - 41! & *1D0%WE] () - 435L9" " 1d9BS& () - 4"
10" " HO%BSE () -4y JKoeC: 10sYY7!| Y"1Q9& ()-| +' &  Y'10%& ()- ¢ i Y'40% | _& ()-
: > o IE@E .
+ 10%k " (9) eet () 2}1%( lU<U<WV4L6‘ 0.0850-0.093 97.3
(10) 53.0 1.533-1.940 63.0
(11) 32,0 >10.0 9.5
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10 (13) 1.7 97.0 0
(14) 0.04 98.0 >10.0 14.8
(15) 40.0 >10.0 9.50
(16) 1.7 99.0 >10.0 0.45
(17) 1.6 99.0 >10.0. 20.6
15 (18) 2.6 99.0 0.502-0.692 81.5
(19) 1.6 99.0 >10.0 52.0
(20) 1.7 95.0 >10.0 13.6
(21) 2.7 93.0 >10.0 2.1
(22) 3.6 99.0 >10.0 14.9
20 (23) 55.0 >10.0 18.2
(24) 89.0 >10.0 32-55
(25) 75.0 >10.0 8.5
(26) 0,04-0.90 99.0 >10.0 0.8
(27) 2.20 99.0 >10.0 3.0
25 (28) 0.04-0.50 99.0 0
(29) 0.800 99.0 0.414-0.433 95.1
(30) 0.600 99.0 >10 14.6
(31) 0.400 99.0 >10 12.3
(32) 1.100 99.0 0
30 (33) 2.400 99.0 >10 67.5
(34) 4.00 99.0 >10 12.0
(35) 0 0.071~-0.099 98.3
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plates and incubated overnight at 37°C, 5% CO, and 95%
humidity.
20 on the day of the treatment, stock solutions of the test
compounds (10 mM compound/DMS0O) were added in 100 ul FCS

containing medium to a final concentration of 10-0.125 uM and

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

25 Following incubation, the cellular protein was determined
with the Sulforhodamine B (SRB) assay (Skehan et al., 1990, J.
Natl. Cancer Inst, 82:1107-1112). Growth inhibition, reported
as the concentration of test compound which inhibited 50% of
cell proliferation (IC,,) was determined by curve fitting.

30 Values for VP-16, a standard anti-cancer agent, are
provided for comparison.

Except for MMRU cells, all cancer cell lines tested were
obtained from the American Type Culture Collection (ATCC,
Rockville, MD). The ATCC assession numbers were as follows:

35 HelLa (CCL-2); CaSki (CRL-1550); MDA-MB-231 (HTB-26); MCF-7
(HTB=-22) ; A549 (CCL~185); HTB-174 (HTB-174); HEPG2 (HB-8065);
DU-145 (HTB-8l1); SK-MEL-28 (HTB-72); HT-29 (HTB-38); HCT-15
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The following examples provide exemplary, not limiting,
formulations for administering the compounds of the invention
to mammalian, especially human, patients. Any of the
compounds described herein, or pharmaceutical salts or

15 hydrates thereof, may be formulated as provided in the
following examples.

9.1 Tablet Formulation

Tablets each containing 60 mg of active ingredient
are made up as follows:

20
Active Compound 60 mg
Starch 45 mg
Microcrystalline 45 mg
25 Cellulose
Sodium carboxymethyl 4.5 mg
starch
Talc 1 mg
Polyvinylpyrrolidone 4 mg
30 . (10% in water)
Magnesium Stearate 0.5 mg
150 mg
35 The active inéredient, starch and cellulose are passed
through a No. 45 mesh U.S. sieve and mixed thoroughly. The
solution of polyvinylpyrrolidone is mixed with the resultant
powders which are then passed through a No. 14 mesh U.S.
sieve. The granules are dried at 50°-60°C and passed through
40 a No. 18 mesh U.S. sieve. The sodium carboxymethyl starch,

magnesium stearate and talc, previously passed through a No.
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& ()-eeeeeMN TGFC 9 Active Compound 250 mg/capsule
Starch dried 200 mg/capsule
Magnesium Stearate 10 mg/capsule

15

The abcocve ingredients are mixed and filled into hard
gelatin capsules in 460 mg quantities.

9.3 Aerosol Solution
20 An aerosol solution is prepared containing the
following components:

Active Compound 0.25% (W/wW)
Ethanol 29.75% (w/w)
25 Propellant 22 77.00% (w/wW)

(Chlorodifluoromethane)

The active compound is mixed with ethanol and the
30 mixture added to a portion of the propellant 22, cooled to
-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.
35
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IK+ 10% 7; VQPYI69P $2s"10% O, & ()-EoTooHp] ppq|[: bU4')°/d’0:T&S&‘/2}787

" 10%B @ Y 09&8! 9 - 10%7 & ()-
&1, 110% )é@F‘E)”h gﬁﬁaf?&mﬁ(‘{eubb%?}%a 75 °§) m%‘f&%g? " 109% &' ()-(T) (
&Py 10v@BEBN{gd £ e YhYhdm X&re( scope "aRhg EotdaWing ¢ 2ins”

109N6N&' () - r IsgdivEansesésenddsd! h 74 Onddebll Q%edBoaaltled in their
& FL0% X8, é%ﬁ%gggf@%%?%@ﬁ%@ﬁ?lw@s@ ()- &' "1o%@® ()-y( ! ' "10%
=1 ~A>v Al

k8; & ()-Y

8'10% X8- & ()-"10% X8-& ()-"10% X8-& ()-"10% X8-& ()- &1 10% X8-& ()-s( 10%

W & ()-s-t.t/t2t\thtitjtiH 4"10% X8-& ()-
"10% X8- & ()-"10% X8- & ()-"10% X8- & () -’
"10% X8- & ()-"10% X8- & ()-"10% X8- & () -

) 10% X8- & ()-"10% X8- & ()-tt!u" u#uSUFUGUNN24" 10% X8- & ()-"10% X8- & ()-"10

"10% X8-& ()-jttttttttil+4'

% X8- & () -

"10% X8- & ()-"10% X8- & ()-"10% X8- & () - GuHUKULUMINUQU_ul PO4" 10% X8- & ()-"1
0% X8-& ()~ ""10% X8-& ()-"10% X8-& ()--"10% X8- & ()-

" _u’ uaubuuuuuj LO4" 10% X8-& ()~ "-"10% X8-& ()-"10% X8-& ()-"10% X8- & ()-

"10% X8- & () - uuuuuuueE04 10% X8- &' 10% X8- & ()-"10% X8 & ()-"10% X8- & ()-
"10% X8- & ()-"10% X8-& () - uuuuuuuuhL 4" 10% X8-& ()-"10% X8-& () -
"10% X8- & ()-"10% X8-& ()-"10% X8-& ()-' "uuuuvvv vjL0O4"10% X8-& () -
"10% X8- & ()-"10% X8- & ()-"10% X8-& ()-"' ""10% X8-& ()- V#v+v, Vv/Vb6v;
veEO4" 10% X8- &" 10% X8- & () -"10% X8-& ()-"10% X8-& () -
"10% X8- & ()-"10% X8- & ()-;v<v=vCvHvI vIv\vhL, 4"10% X8-& ()-"10% X8-& () -
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""10% X8-& ()-"10% X8-& ()-"10% X8-& ()-' "\vavbvcvww xdC, 4" 10% X8-
O#1098 & ()- 'Z"10%& ()-G 'Z"10% & ()-G'10% X8-& () -

""10% X8- & () -] xxxxxxxx/yv4d 10%s=s& ()- !S10%X s& ()- GL0¥%sX

S& ()-10"-10"10" Y710% & ()- "~ O#10% & ()-/yyyyyyyyyvUd 09Z10% & ()-3 10%
& ()- 9fy 0 & ( $-10sX s10sX s 710%X s& ()- ~10%X

s& ()- yyy%%?g é%%gagﬁlb/G&f()-# L10% & ()-t 3110% & ()- 10%& ()-

E 109 ()-g 10% & ()-8zz{m{{{:||[:vU4 109@&f() # 109k ()-# 10% & ()-# 10%
& ()-# 10% & ()-# 10% & %‘%‘ i}%/ﬁg@ ~~~~~ ‘% {NA410 10 10 @10% & ()- 10%
& ()-# 10% & t) - # A0PEP ¥ ANM410 1098 () -z 109& ()-z
109 ()-z f109& ()- f109%& ()- flO%&' ) hVB|[ -410 @109 ()- 109%& ()-z

109 ()-z 1090& ()-z 109%& ()-z 109 ()-z<lzbA410 109%& ()- 109 ()-

109&' ()-y Y 10%& ()-g S10%&' () - %Ol@%sB{ZQ@AlO F109%' ()- & &10%& ()-3&
&109%&' () - 3&'&10%@0&f() 3 39%4.0%&'\) (3- Ut vU410 10%6 & ()-( 109%& () - (
10%&' ()-(101010 = 109& ()- . AT Rs VWA10 110%& ()-F ClLO%& () -
1096 & ()- 109 ()- 10%& ()- 109K . U410 )10%&' ()-! ") 109 ()-
| 9MLO%& () - |, #MLO%& ()- ! 10%& ( R k-F+6|KyX7vU410 9109%&' () -
f810%& ()-) )10%& ()- )10%& ()]
f10% & ()- f10% & ()- f10% &TC
& ()-G,=10% & ()- 510% & ()-

& ()-&*,.024nQ4410s+10% & () -

7010 &4@:10%84'()-|$&|[>VU410 £10%
& ()- LW0% & ()- !F10%

or a pharmaceutically acceptable salt or hydrate
thereof, wherein:

Ry is -R', (C4-Cuo) aryl or substituted (Cg-Cazo) aryl;

R, is -R', -OR', -SR', halogen or trihalomethyl;

R; 1is -R', -OR', -SR', halogen or trihalomethyl or,
when taken together with Ry, is (C¢-Ca0) aryleno;

Ry is -R', -OR', -SR', halogen or trihalomethyl or,
when taken together with Ri;, is (Cg-Cyo) aryleno;

each of Rs, Rg, Rv, Rs, Rs, Rip, Ri1, Ri2, Riz and Ryy
is independently selected from the group consisting of
-R', halogen and trihalomethyl;

R;s is -R", -C(O)R", -C(8)R", -C(O)OR", -C(S)OR",

C(O)SRrR", -C(S)SR", -C(O)N(R")z, -C(S)N(R"),, -C(O)C(O)R"
-C(8)C(O)R", -C(O)C(S)R", -C(S)C(S)R", -C(QO)C(O)OR",
C(8)C(O)OR", -C(O)C(S)OR", -C(O)C(O)SR", -C(S)C(S)OR",

-C(8)C(O)SR", -C(O)C(S)SR", -C(S)C(S)SR",
-C(O)C(O)N(R")2, -C(S)C(O)N(R")2, -C(O)C(S)N(R"), or
-C(S)C(S)N(R"),;

each R' 1is independently selected from the group
consisting of -H, (C;-C¢) alkyl, (C1-Cs) alkenyl and (C;-
Ce¢) alkynyl;

each R" is independently selected from the group

consisting of -H, (C1-Cg) alkyl, (C1-Cs) alkenyl, (C;-Cs)
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Y+10% & ()- Y'10% & ()-'LI10% & ()-4 10% & ()-3 10% & ()- s10%
& ()-346789; AFJyX710 & 10%88S& ()-  F10%S8S& ()-1  310%S8S& ()-

|, 10988S& ()- 10 10 10 1-10% & ()-JMPUZ\f|[:yX710 | * 10988S& () -
' MLOYS8S& ()-" f F10%88S& () | GLOYS8SE ()-1 , 10988S& () -

040%88S& () - f A 71 1QUS8SE (- 10
F: 10%888&'(%)-&1(}[' %%(ow 868&' 5 Ql[g@ /10 /58@2 (% )gl %?%??%V%f{)n r%locg% “%

1096858’ ()-T aﬁtaﬁy/ss&d@ulsst;ltuu@@«ss@&qm 121 ZIDUESSE’ () -

#FLOYBBSE () - nQ4710, #10%85&' () -1:#10% s&' 9585 () Sg1098838 () -
10%68S& ()-y 10968 () A 0/<s 8¢ ()2E f}fﬂ?!\ﬁ/gﬁ % 28V
Sf F109%&' () - SLOSSSIHTESI053 S34 04688 f?roﬁ1@9f@8§&o(1b fo’o;{:@%cg&s&lg( )oﬂ [-CrP10

(41090 C 7 g g PVB8G0 Uy MR 47, TRa8%en, Vi cliatied) Fie,-ca)
alkenyl, (C;i-Cq) alkynyl and trihalomethyl,
with the proviso that when R; and R;s are each -H,
at least one of Rz, Ri, Rs, Rs, Rs, R7, Rg, Rio, Rii, Riz,
Riz3 or R;s 1s other than -H, Rg is other than -H or -Cl
and at least three of R;, Ri, Ry and Rs; are other than

-OCHs;.

2. The Compound of Claim 1, in whichs:

R, is -R', (C¢-Czo) aryl or substituted (Cg-Cay) aryl;

R, is -R', -OR', halogen or trihalomethyl;

R; is -R', -OR', halogen or trihalomethyl or, when
taken together with Ry, 1is (Cs-Csp) aryleno;

Ry is -R', -OR', halogen or trihalomethyl or, when
taken together with R;, is (Cs-Cs) aryleno;

each of Rs, Rg, Ry, Ra, Ry, Rip, Ri1, Ria, Ris and Ry
is independently selected from the group consisting of
-R', halogen and trihalomethyl;

R;s is -R", -C(O)R", -C(O)OR", -C(O)N(R")2,
-C(O)C(O)R", -C(O)C(O)OR", -C(O)C(O)N(R"),,

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

each R" 1is independently selected from the group
consisting of -H, (C1-C¢) alkyl, (Ci1-C¢) alkenyl, (C1-Cg)
alkynyl, (C¢-Cazo) aryl, (Cs-Cy) substituted aryl, (Cg-Cae)
alkaryl and substituted (C¢-Czs) alkaryl; and
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) T109% ()-F }\: 2?10 0 10%&' ()- | 10%i & ()- SF109%& ()- ,8Y10% ()-5I
S/109%"&()-) 'l S/ 10%& ()-#)1DNZ|[: 2?10 L-109%& ()-T @O%& ()- O@LOY%& ()-
7@0%j $& ()- GLOY& ()-) ° 10%& ()-Z I px|[: 210 yT10%& ()- <yT10%)& ()-
h yT10%&' ()- ,= 10%&' ()- 9 L-109%&=&&' ()-T) B L-10%/& ()-T|[: 210 "3,

&10%& ()- 03, &10%hé)- 4851 &LAKA<& 4 DkarPl0%&uilst i@SEO¥E () ade  each
| S10% i & ()-cVI <10 10// 1077 ( 1071 10% 1 & () 910%/ & ()~ B E-10% /& ()

eF- 109RR& () - 11)1dexz§5n4©mr)sel{BCderomm%&g(rpup‘ crogigting @'flo%l\& 0-
- F10% & () -

0% & ()] 109 () - Pados %) 10MREREHY [ NARIOTS) 10° 1615 1066 &0

FUL0E ()- FIM0Shl () {CFt0%Ekihy) EHEOYr&ha) oekhyNA41010 #100&! () M
#109& ()-M y10%& () - y100& ()- yl00& ()-) y10%& ()- n| [ NA410101010
, =109 ()- #109G& ()-M #10%& ()-M #10% ()-M #10% ()-M 5Xn|[: NA41010 $10%

&: ()-f 10% &5()-y 400 Icé‘m&%)uﬁdlg%/o C&a@n 1100{(1'1 &rikn) tl'l%ﬁ)halo ens are
& ()- nUYZ[\ovT310 &I100& ()=1&10% & ()-10 10" 10~ =310% & (3

>/ 109& ()-f) ¢3d0%n@ePendeft V31D, A0YROY)-BROYR () - 10%&'() &d109%& () -
h 109%& ()-) &10%& ()-b>DH \<vT310 *10%& ()-*109% ()- !'(109%& ()- 10%& () -
109 ()-) 109%#& ()-HSTU _i _?vT310 *10%& ()-*109%& ()-*109%&k ()-#3,

4. The compound of Claim 1, in which -the alkyl,

alkenyl and alkynyl groups are each independently (C;-
C;), the aryl groups are phenyl or the aryleno groups are

benzeno.

5. The compound of Claim 1, in which Rs, Rg, Ry, Ro,

Rio, Ri1 and Ri3 are each independently -R’.

6. The compound of Claim 1, in which R;s is -~-R",
-C(O)R", -C(O)OR", -C(O)N(R"),, -C{(O)C(O)R", -C(O)C(O)OR"
or -C(O)C(O)N(R"),.

7. The compound of Claim 1, in which:

R; is -R' or (Cg-Cio) aryl;

R, is -R' or -OR'

R; is -R' or -OR' or, when taken together with Ry,
is (Ce-Ci0) aryleno;

Ry is -R' or -OR' or, when taken together with Rj,
is (Cg-Cig) aryleno;

each of Rs;, R¢ and R; is -H;

Rg is -R', -F, -Cl, -Br or -I;
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*109& ()-)*10%& ()-ijkqu @T310 *10%&' ()-*10%& ()-*10%&' ()-*10%& () - #3,
*10%&' () -l HvT310 #3, **109& ()-*10%&' ()-*10%&' ()-*10%& ()-#3, [?vT310
*10%&' () - #3,

*109& ()-*10%&' ()-*10%& ()-*10%&' ()-hL, 3*10%& ()-*10%&' ()-*10%& () - #3,
*109%&' ()-*10%& () - *10%&% C, 3*10%100/& ()-*10%&' ()-*10%&' ()-*10%& () - #3,
(*109%& () - d@ 3* 10988Sh *aHofRy( Ras 190K Riy- *%ow&() *109%&' () - #3,

& 789@D, 3* 109 1094& (k- #&', -F, -Cl, -Br or -I;

*109%&' ()-*10%& () - *10%& ().- *10% () - @EFGNRCC, 3* 10%# 109%& () -*109& () - #3,
*109%& ()-*109%& ()-*20%& (F“Rz[\]gcB, 3*10% , 10%& ()- (109%& ()-*10%& () - #3,
*109& ()-*109%& () -RLVEd EROVE-F)- -£10%Bi( br £10% ()-&101010 @10%& ()-

f/109% ()-L 0o -10% 09& () -
flO%&'(§ ) fggoo/gl()ﬁllqy}EF) @%EL&((? )3 +10§&@9R&v Iégé%(&s?mow(%)-zm

o () 2100mme 131 {Sﬁwfcocy“”m%ﬁo‘@@’)’“'“?fg’”’“2 O‘)/“gg&cyé#@ O- =
10%m8’ ()- , $64109 (% 171 f?‘%%g@n@)[erﬁﬁ %ﬁe group

F", 8F10%me: (Sonsa%tlb@mf()H' F Ot e}kyiw

37310%mg! (@4@:&&@%@?@1

y 10918 ()()10%m& (%mfi/ Y H |100§mﬁi§) a1 ngm}& () -, £10%m& () - m-qdC,
1L10% 10%z& () - s ect r thé group

. mLO%me&' () - tser&é.ﬂ%rimig()ﬁ &, 0%aT&C ) - $)Lk1{[L qdCpicy) ' dDRezRl () (CEAONE () -
f0&10%& ()- &KNOHOEK, (}ce 01581@9@2& $0bgt i e &(€9-C.d) E’dﬁﬂ'il[ 0dG.Chs)

10%2& () - ssvlofy 10% SQ, 10% 0%&:
Y+Zalé(%z§2&'() Q% q%ltbit%t ‘F‘S)é%ez‘c(l} dﬁ%%@%%% ()- 109%NV& () -t
.010%2& ()-t 10‘V6t618e()-atr)y]] Glag@z & 4 DkdfL qd@ubsﬁﬁth@%w& ()ate' 1Qo4RH )-

"TF10%22z& () -iddeydfdéntly Feelede &d 028N ) tire ) gEDWh d&?&é&:ﬂgl&fqdc 11y

1109 ()-L ff110%& ( 3 51109 ( @1Q0%z& () - 09!
# 10%z& ()-° é’}liov}@?& ( Pg%%zé)() Clyovrse OI( (-7t )
(C1-C3) alkenyl and (C;-C;) alkynyl.

8. The compound of Claim 1, in which:
R; is -R' or phenyl;
R, is -R' or -OR!';

Ry 1s -R' or -OR' or, when taken together with R4,
is benzeno;

Ry is -R' or -OR' or, when taken together with Rj,
is benzeno;

each of Rs;, R¢ and R; is -H;

Rg is -R', -Cl or -Br;

each of Ry, R;p; and Ry; is -H;
R;» is -R', -F or -Cl;

Rz is -H;

Riq4 is -R' or -C1l;

Ry is -R", -C(O)R", -C(O)OR", -C(O)NHR",
-C(O)C(O)R" or -C(O)C(O)OR";

each R' is independently selected from the group
consisting of -H, (C;-C3) alkyl, (C;-C;) alkenyl and
(Ci-C3) alkynyl;

each R" is independently selected from the group

consisting of -H, (C;-Ci) alkyl, (C;-C3;) alkenyl, (C;-Cj;)
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(it e O
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-OR', -NO,, -NR'! ', —Cl, ( 1"C3) alkyl, (Cl-C3) alkenyl

and (C;-C3) alkynyl.

9. The compound of Claim 1, which is selected from the

group consisting of Compounds
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,)109& ()- ,)10%& ()- ,)10%& ()- "_bdefglBvU4!l ))?2)?|( ,)10%& ()-

,)109%& ()- ,)109% ()- ,)109%& ()- ,)10%k ()- ghijopgrpF*,)10%& ()- )?|(
,)109& ()- ,)109%& ()- ,)10%& ()- ,)109% ()- ,)10%& ()- rswxygzz{bG,)10%& ()-
),)109%& ()- )?|( ,)109%& ()- ,)10%& ()- ,)109%& ()- ,) 10%&R{X-
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-s109& ()- )109%& ()- "10%&' ()- s109% ()- 109%& ()-gackrvz}|[:vU4

S=109& ()- &&3109%& ()- &3109%& ()- O'F 109®D& ()- "s109%& ()-

Y@L0%&: ()-3}nQD7 1010#+ 10%& ()-+ 109 ()- *10%& ()-310%& ()-Y'L

109 ()-f93109%& ()-oN7 GLOY@EE () I\/IlO‘V@L ()- Flov@e ()- F109@g ()-
MLOY@E ()-G |, m0% & ()-C F 109%K& ()-- 0, 109%& () --

@@ ()- | , 109 ()-|[:-7 +310%a0& ()-

B - 109WN& ()-S 10%@& ()- #|[: -

- A10% ()-  f.109@@ ()-
/:10%& ()- { }/:109%& () -

,109%& ()-- *3109%@e% ()- |
“1z109@ex ()- ! z109& ()- v,
,310%@0% ()- S10%@@& ()- | =\19%a0k
s. 109& ()- #).39IM[:38% &310%acs

| YLO%@E® ()- | " GLOY@E ()- ' @OFagE ()-  MOQSUWY nQ47

| " 10%@ax ()--10%@a& ()- 10%@& (< : 10%@0% ()- &10%@@& ()-Y
109%@gx () - 810%@g% () -[]_ abhl q} \ss) f MOYSE&' ()-1 FL0%& () -

y1096& ()-s@0@aL0@al0@m Y4 0%@a () - #10%@a& ()-qsx|[:}\; , 10%& ()- )
HLOWB& ()- L 10%& ()- | 10%8& ()- LSmLO%& ()-) y10% & ()-|[:}\;
KLOH#KE ()-- < “10% & ()-- ) CLO%B& ()-- ,frml0%E& ()- 10%&'() )

pl109%" P ) \ 1109 & @?YlOO & | LS: Z1 & ().-Y,
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amount of at least one compound of formula (I) and a

pharmaceutically acceptable excipient, carrier or diluent:

R12

or a pharmaceutically acceptable salt or hydrate

thereof, wherein:

Ry is -R', (Cg-Cuo) aryl or substituted (C¢-Czo) aryl;
R, is -R', -OR', -SR', halogen or trihalomethyl;
R; is -R', -OR', -SR', halogen or trihalomethyl or,

when taken together with Ry, is (C¢-Caz) aryleno;

R, is -R', -OR', -SR', halogen or trihalomethyl or,
when taken together with Ri, is (C¢-Czo) aryleno;

each of Rs, Rg, R+, Ra; Rg, Rio, Rii, Riz, Riz and Ry,
is independently selected from the group consisting of

-R', halogen and trihalomethyl;
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each R' 1s independently selected from the group
consisting of -H, (C;-Cg¢) alkyl, (C;-Cs) alkenyl and (C;-
Cs) alkynyl;
each R" 1is independently selected from the group
consisting of -H, (C;-C¢) alkyl, (C1-Ce¢) alkenyl, (C;-Cq)
alkynyl, (Cg-Cs) aryl, (Cg-Czo) substituted aryl, (Cg-Cazs)
alkaryl and substituted (Cs-Cy6) alkaryl; and
the aryl and alkaryl substituents are each
independently selected from the group consisting of -CN,
-OR', -SR', -NO,, -NR'R', halogen, (Ci-C¢)alkyl, (Ci-C¢)
alkenyl, (C;-Cs) alkynyl and trihalomethyl.

11. The composition of Claim 10, in which:

R; is ~R', (Cg-Cyo) aryl or substituted (C¢-Cz¢) aryl;
R, is -R', -OR', halogen or trihalomethyl;
Ry is -R', -OR', halogen or trihalomethyl or, when

taken together with Ry, is (Cs-Cy) aryleno;

Ry is -R', -OR', halogen or trihalomethyl or, when
taken together with Ri, is (C¢-Ca) aryleno;

each of Rs, Rs, Ry, Rg, Ro, Rig, Ri1, Riz, Riz and Rig
is independently selected from the group consisting of
-R', halogen and trihalomethyl;

R;s is -R", -C(O)R", -C(O)OR", -C(O)N(R")g,,
-C{O)C(O)R", -C(O)C(O)OR", -C(O)C(O)N(R"),,
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C3), the aryl groups are phenyl or the aryleno groups are

benzeno.

14. The composition of Claim 10, in which Rs, Rg, Ry,

Ry, Rig, Ri1 and Ry3 are each independently -R'.
15. The composition of Claim 10, in which Rys is -R",
~-C(O)R", -C(O)OR", -C(O})N(R"),, -C(O)C(O)R", -C{(O)C(O)OR"

or -C(O)C(O)N(R"),.

16. The composition of Claim 10, in which:

R, is -R' or (C¢-Cio) aryl;
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R, is -R!' or -OR';

Ry 1s -R' or -OR' or, when taken together with Ry,
is (Cg-Cyi0) aryleno;

R4 is -R' or -OR' or, when taken together with Rj,
is (C¢-Ci1o) aryleno;

each of R;, R¢ and R, is -H;

Rg is -R', -F, -Cl1, -Br or -1
each of Ry, R;p and R;; is -H;
Ry, is -R', -F, -Cl1, -Br or -I;
Riz -H;

Rysy is -R', -F, -Cl, -Br or -I;

Ris is -R", -C(O)R", -C(O)OR", -C(O)N(R").,
-C(O)C(O)R", -C(O)C(O)OR" or -C(O)C(O)N(R")a;

each R' is independently selected from the group
consisting of -H, (C;-C;) alkyl, (C;-Ci) alkenyl and
(C1-C3) alkynyl;

each R" is independently selected from the group
consisting of -H, (Ci1-Ci) alkyl, (C;-Ci) alkenyl, (Ci1-Cj3)
alkynyl, (Ce¢-Cip) aryl, substituted (Ce-Cio) aryl, (Ceg-Cis)
alkaryl or substituted (C¢-Ci3) alkaryl; and

the aryl and alkaryl substituents are each
independently selected from the group consisting of

-OR', -NO,, -NR'R', -F, -Cl, -Br, -I, (C;-C3) alkyl, (Ci-
C;) alkenyl and (C;-C3) alkynyl.

17. The composition of Claim 10, in which:
R; is -R' or phenyl;
R, is -R' or -OR';

Ry is -R' or -OR' or, when taken together with R4,
is benzeno;

Ry is -R' or -OR' or, when taken together with Rj,
is benzeno;

each of Rs;, Rg, and R; is -H;
Rg is -R', -Cl or -Br;

each of Ry, Rip and R,; is -H;
Ri» is -R', -F or -C1;

Riz is -H;

R.14 is -R' or "Cl,'
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Rys is -R", -C(O)R", -C(O)OR", -C(O)NHR",
-C(O)C(O)R" or -C(O)C(O)OR";

each R' is independently selected from the group
consisting of -H, (C;-C3) alkyl, (C;-Cz) alkenyl and
(C1-C3) alkynyl;

each R" is independently selected from the group
consisting of -H, (C;-Ci) alkyl, (Ci1-C;) alkenyl, (Ci-Ci)
alkynyl, (Ce-Cio) aryl, mono-substituted (C¢-Cio) aryl, (Ce-
C13) alkaryl or mono-substituted (Cs-Cp3) alkaryl; and

the aryl and alkaryl substituents are each
independently selected from the group consisting of
-OR', -NO, -NR'R', -Cl, (C;-C3) alkyl, (C;-C3) alkenyl
and (C;-C3) alkynyl.

18. The composition of Claim 10, in which the compound

is selected from the group consisting of Compounds:

HsC

A ¢
0 :
.

4)
( ()
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Use of at least one compound of formula I in the

19.
manufacture of a medicament to inhibit mammalian cell
proliferation, said at least one compound having the
formula:

()

or a pharmaceutically acceptable salt or hydrate

thereof, wherein:

R; is -R', (Ce-Cao) aryl or substituted (C¢-Cio) aryl;

R, is -R', -OR', -SR', halogen or trihalomethyl;
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Ry is -R', -OR', -SR', halogen or trihalomethyl or,
when taken together with Ry, is (Cs-Cao) aryleno;

Ry is -R', -OR', -SR', halogen or trihalomethyl or,
when taken together with Ri, is (C¢-Caz¢) aryleno;

each of Rs, Rs, R7, Rg, Ry, Rio, Rii1, Riz, Riz and Riy
is independently selected from the group consisting of
-R', halogen and trihalomethyl;

R;s is -R", -C(O)R", -C{(S)R", -C(O)OR"™, -C(S)OR",

C(O)SR", -C(S)SR", -C(O)N(R"),, -C(S)N(R"),, -C(O)C(O)R"
C(S)C(O)R", -C(O)C(S)R", -C(S)C(S)R", -C(O)C(O)OR",
C(S)C(O)OR", -C(O)C(S)OR", -C(O)C(O)SR", -C(S)C(S)OR",
C(s)C(O)SR", -C(O)C(S)SR", -C(8)C(S)SR",

-C(O)C(O)N(R"),, -C(S)C(O)N(R"),, -C(O)C(S)N(R"), or
-C(S)C(S)N(R"),

each R' 1s independently selected from the group
consisting of -H, (C;-C¢) alkyl, (Ci1-Cg) alkenyl and (Ci-
Cs) alkynyl;

each R" is independently selected from the group
consisting of -H, (C;-C¢) alkyl, (Ci1-Cg¢) alkenyl, (C;-Cs)
alkynyl, (Cs-Czy) aryl, (Cg-Czo) substituted aryl, (Cs-Cays)
alkaryl and substituted (Cg-Ci¢) alkaryl; and

the aryl and alkaryl substituents are each
independently selected from the group consisting of -CN,
-OR', =-SR', -NO;, -NR'R', halogen, (Ci-C¢)alkyl, (C;1-Cs¢)
alkenyl, (C1-C¢) alkynyl and trihalomethyl.

20. The use according to claim 19 in which the compound

is selected from the group consisting of compounds:
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and combinations thereof.

a3
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(28)

o)

2

(31)

5

he=

(34)

NH,
N

21. The use according to Claim 20 in which the compound

is selected from the group consisting of Compounds
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NO
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(29) (30)

NO,

o)

and combinations thereof.
22. The use according to Claim 19, wherein said

mammalian cell is an endothelial cell, a fibrotic cell

or a vascular smooth muscle cell.
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23. Use of at least one compound of formula I in the
manufacture of a medicament to treat a disorder
characterized by abnormal cell proliferation, said at

least one compound having the formula:

U

Riz

or a pharmaceutically acceptable salt or hydrate

thereof, wherein:

R; 18 -R', (Cs-Cu) aryl or substituted (Cg-Cz) aryl;
R, is -R', -OR', -8SR', halogen or trihalomethyl;
R; is -R', -OR', -SR', halogen or trihalomethyl or,

when taken together with Ry, is (Cs-Czo) aryleno;

Ry is -R', -OR', -SR', halogen or trihalomethyl or,
when taken together with Ri, is (Cs-Czo) aryleno;

each of Rs, Rs, R7, Rs, Ry, Rio, Riir Riz, Ris and Ry,
is independently selected from the group consisting of
-R', halogen and trihalomethyl;

Ris is -R", -C(O)R", -C(S)R", -C(O)OR", -C(S)OR",
-C(O)SR", -C(8)SR", -C(O)N(R"),, -C(S)N(R").,

)

)C(O)R", ~C(S)C(O)R", -C(O)C(S)R", -C(S)C(S)R",
-C(O)C(O)OR", -C(S)C(O)OR", -C(O)C(S)OR", -C(O)C(O)SR",
-C(S)C(8)OR", -C(S)C(O)SR", -C(O)C(S)SR", -C(S)C(S)SR",
-C(O)C(O)N(R"),5, -C(S)C(O)N(R"),, -C(O)C(S)N(R"), or
-C(S)C(S)N(R")»;

each R' 1ig independently selected from the group
consisting of -H, (C;-C¢) alkyl, (C1-C¢) alkenyl and (Ci-
Cs) alkynyl;
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each R" 1is independently selected from the group
consisting of -H, (C;-C¢) alkyl, (C1-C¢) alkenyl, (Ci-Cg)
alkynyl, (Cg-Cio) aryl, (Ce-Cyo) substituted aryl, (Ce¢-Cazs)
alkaryl and substituted (Cs-Cy) alkaryl; and

the aryl and alkaryl substituents are each
independently selected from the group consisting of -CN,
-OR', -SR', -NO,, -NR'R', halogen, (Ci-C¢)alkyl, (C1-Ce)
alkenyl, (C;-Cs) alkynyl and trihalomethyl.

24. The use according to Claim 23 in which the compound

is selected from the group consisting of Compounds
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and combinations thereof.
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(31)
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25. The use according to Claim 24 in which the compound

is selected from the group consisting of Compounds

g
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(14) (26)
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NO, NO,
HeG 0 0
N N
o\
(O (A %o
o)

(29) (30)

and combinations thereof.

26. The wuse according to of <Claim 23 in which the
disorder characterized by abnormal cell proliferation is
cancer, a blood vessel proliferative disorder, a

fibrotic disorder or an arteriosclerotic condition.

27. The wuse according to Claim 26 in which said

administration is per oral, parenteral or intravenous.

28. The use according to Claim 23 in which the disorder
characterized by abnormal cell proliferation is a
dermatological disease or Kaposi's sarcoma and said

administration is transdermal.

29. The use according to Claim 28 in which the
dermatological disease 1is selected from the group
congigting of keloids, hypertonic scars, seborrheic
dermatosis, papilloma virus infection, eczema and

actinic keratosis.
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30. The use according to claim 26, in which the blood
vessel proliferative disorder is an angiogenic or a

vasculogenic disorder.

31. The use according to claim 30 in which the blood

vessel proliferative disorder is an angilogenic disorder.

32. The wuse according to claim 31, wherein said

compound is selected from the group

NO,
NO, NO;
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