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specific receptors in growmh-arrested.gells triggers an array of early 35
ionic signals that are critical in the cascade of mitogenic events
eventually |l eading to DNA synthesis (Rozengurt, 1986, Science 234:161-164).
These include: (1) a rapid increase in -4 20 May 2002 WD 991 26929
PCT/ US98/ 24787 cystolic Ca'', nostly due to rapid release of Ca'* from
intracellular stores; (2) capacitative Ca2' influx in response to opening
of |igand-bound and hyperpol ari zati on-sensitive Caz* channels in the plasm
menbrane that contribute further to 5 increased intracellular Ca2*
concentration (Tsien and Tsien, 1990, Annu. Rev. Cell Biol. 6:715-760;
Peppel enbosch et al., 1991, J. Biol. Chem 266:19938-19944); and (3)
activation of Ca2*-dependent K* channels in the plasma nenbrane with
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Another approach towards therapeutically treating

dehydrated sickle cells involves the administration of
imidazole, nitroimidazole and triazole antimycotic agents such
35 as Clotrimazole (U.S. Patent No. 5,273,992 to Brugnara et
al.). Clotrimazole, an imidazole-containing antimycotic
agent, has been shown to be a specific, potent inhibitor of
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ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl,
hexyl, and the like. In preferred enbodinents, t he al kyl groups are (c.-CB)
20 al kyl, with (Cl1-C,) being particulé?Ty preferred.’ "Substituted Al kvl:"
refers to an al kyl radical wherein one or nore hydrogen atons are each

i ndependently replaced with other substituents. Typical substituents

i nclude, but 25 axe not limted to, -OR -SR, -NRR -CN, -NO -halogen and
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r epl ‘aced with ot her substl tuents. Typical substituents include, mMayazoez not
limted to -NRR, -CN, -NO2, 5 -halogen and -t where
each Ris .W%Pé 978 entl -H, al kyl, al kenyl al kyn ?E@?’L%??

defi ned hevetalic ﬁ%(vn\i‘}“'tik'e‘?‘é? £a Fagihd u“r‘%ﬂﬁaﬁﬁa?%oc% strai ght
chain or ayekbeehiraacatbeasy adi)c@aaphavtatgvet cheashs nne lwraaphm car bon

;Ihslnil boggopgxm@lofa'm?xalSO p%nanﬁmd%olgy; l%nn%ter,sktmc{ ﬁ%z‘f.oke -

preferred °€ﬂﬁBﬂ¥?re+ﬂ sthet ééaawmbrgﬂsuﬁl% cec{rm)temfwﬁpﬁr Wth (Cl-C3)
bei ngs par incrbaséy jprekerlbdlad ¥ Substehtitad oAl kvaydn "andefretent o an
al kynyl rngﬁalT#;sr TNy ORE PrR{MA €6 hyggg%n ggﬁ@ i %ﬁcP dg_pependent |y

replaced wt substl t'uent s ﬂégl ca subst nts inc ‘out axe not
linmted t @299} %4 haPBﬁeﬁ)ar?d‘tlf’PFh%t’I‘ Sfet hyl |
wher e each:aR-ﬂspendiependemdr;nelld ial kiyd plalshernyémbralnleywth aryl or al karyl

as definedphergidy KAc&Yéuctarn%feeEﬁdtxﬁ’enﬁﬂaHQS@ﬁg oedreyst aa] hydgggar bon

radi cal havi n a con ated ~r %I ectron s stem yp 257groups
i ncltfie, Sﬁt re Jrotte %m—pé%—l—eiﬁlen A?ld’l AR r?g'rﬁﬂ ER¥RMYI
ant hr acyl indecé@nsdrly ndatenghangesd chesiddred bm*pmﬁlerewedtenbodmeent s, the

aryl groumg%i@&é@h&wh pamﬂdayesisaﬂ o&etag t&?ézta;@altaelyaﬁeecfserred 30

Substltute refers _nore hydrogen

atoms ar e F&AcH” l|)(Jf‘|l%le ioﬁdgﬁtf"tﬂf é’ﬁ%&éare\ﬁjﬁ? &Phg?ngﬁbsaﬂ%{]ﬂ‘élzfgna%pl cal
substitueseslencl ude but are not linmited to, -OR -SR -NRR -CN, -NOz,

thalpgen and -¢né haleampelylc igneaeacboliids itRdependanddey oeH, al kyl, 35

10 561 26088511 Bl agthn T uRaNE B BREMY ool 7 pa T

capabl e oPToRLSeTRFIA® Xd8t ﬁ%\‘e%ﬁ'%?-lc’“gPBu’bhe 'Ffﬁliﬁaﬂ%??e;ﬁ &F§C§idER3 i ncl ude,
but are netithiearld nikogbrie enignanaphhvel verso thanddwiactiateaciandot he i ke. In

e i, Mnia o, ik it

hydrdy % ?‘r’éph%}‘?igt g%‘c?h nﬂ%ﬁ‘éﬁé@iﬁa §°¥§ T’a‘E'g&?‘ﬁ,}p‘?ﬁ other substituents.

Typi cal sessthm@fﬁ@ ‘i nénua@dlmn.lslat@mmlm Bl iyl o volERge= SRd - NRR,

-|CII>I,I Nolznghﬁaagamﬂuadedtcahaimﬁzlbhmbchmﬂn& eachu&me\:dm@emeggent:y - H,

alkyl, a ary y arv
(g2 La1 a1 3(9%{ FalkpbYy a@z@% 5»{6%“3{0%@ &

refers to ralg t cha group wherein one
of the hy@toget®%tofiosEBealts 274 :7arAPhaANC MBS TS G993 aced with an aryl
noi e1s/. Typblaferdtidamy boghoimpsyitrel ade, idbutiver ¢éBataduen tegdat o, benzyl,

benzyl i de&ebsbwwﬂedmeacbﬁ@zlembe@m n&%hh@ er@ﬂﬁdlzﬁ\'azéﬂdlém Ilkethl n
ary I.e., e

ferred d
Db R R e LD L 37” P R R PR B AL P D) and i he
aryl noi etlyhibl'%w Gad)-actitaped nat@eaing ghramedpebavaikrinehednt iR al karyl
group i s $ebusdB)r in ehe theatthdnt orahkesyioselepbkyay{u.mi ebyent the

al ka:ia" %Bups'§sé ngct)a ﬁgﬂp{.ﬂ AN nahegywlegl(g S %iﬁoﬁhlgzsgl t ut ed

Al karvl ;' |ca erei n_one or, nore hydrogen atons

on the ar? aﬁﬁ?%‘?ryi@ld Pﬁeu‘a‘i’ ogr BHRCHI &8¢k PRRSHETAEACPY repl aced
wi t h ot her sublsicaremessedypioal thebsboveetitssusatémdeintititang not 30

l'imted tﬂammman %%ll lifg\éztlow a M&Q@ oﬁr@f tcfdlrlalfg{{ﬁ&@yl wher e

each Ris |nde n or al karyl as
def i ned h@FéPﬂ ‘ﬁwét%/’ueafjr’éf"é%?gFBiﬁnﬂY‘?’?‘?&sudés %fr"‘r}s 'in vivo," 35
"ex M vo, ‘thanapeutiaiappxodchstavresie the n‘srmeobnwmuq/r reevgntzen and

under st OOGLfbal@@éMl%n%dw@ﬁééa %ly Lh@gnidy thReaghérmdbrRaver, the phrase
“in st IS J?{’Tgragylon heEgIIngoxlmnds! capa%]l.e otz 1n¥a¥l‘g9ng mammalian cell
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W 991 26929 PCT/ US981 24787 broadest connotative and denotative contexts to
identify an entity, cell or tissue as found or in place, wthout regard to
its source or origin, its condition or status or its duration oR0MsHge? ty
at that location or position. 5 4. BRI EF DESCRI PTI ON OF THE %}%_}\I@S FIG 1
provi des aWwPd%eebn schene for synt hesi zi ng PCT/USS

11- aryl - 5,mcdi fgdapion I4rei béahlph dgsiréplae awhpagntibevetaralialgot ant he
invention;sryRet18s Rifa preRefyi d@ferio@action schene for synthesi zing
11-aryl -11-substituted-5, 6-di hydro-di benz[ b, e] azepi ne conpounds accordi ng
to the invention. 5 DETAILED DESCRI PTI ON OF THE | NVENTI ON 15 As di scussed
i n the Bacdkgr o8HEMARG H vedadeof sickl e dehydration via inhibition of
t he Gar dos channetei laﬁqca opmwext:bljed&ﬁara&aepi-bﬁlc&lwleaehetwé:lﬁ-_ t he treatnent

and/ or kl a e hat

At nycot (AEVABERSh P Bl ch iR B adJaRAReoy B 5008 PRIl b 1

transport Qﬂ%&nFEdﬂ%%PQHﬂqs YBATRrake APtPAtsi exlectdivet ARSCSATES i n V|tro
(Brugnar a iahidlitord 393 thé. cetiactivatest polRs52Ehm THehneande&tdss i nhi bit the

Gar dos ch ecrease the
mean cel | gﬁha ob|rl%ﬁ?&ggééfg??b#ﬁ%ﬁéléggggﬁ%ﬁecﬁgaggpgééﬁgyﬁ%g ‘density in
vi volPn 23n8/pF ok e lislisEe hbdoidrTaF iRt e J&E CATRRYWRS (B3AD nouse,
Trydel et gﬂneralﬂﬁlsuﬂauaemﬂed1ﬂléﬁhihy3}65beﬁlaiapimeesohpouﬁdgﬂ_ In1994, J.
din. Iny 9&;@2& W@)nboafhaawenmet Bataayna@ Apebel Eotrimzole

i nduces in b|t| nnel reduces er rocyte

rdos
dehydratldﬁhﬂﬁlh§WhﬁﬂﬁaFa§§a§ %RFWR aEFéRFem%ﬂﬂﬁ l&Psﬁﬁge (Brugnara et al.
1996, J. Qricdifé¢erafisin agpordihg 184he dnkent ton iamgc ebmpoamimttawingch
(inhipgt t he,eGRegOSt AN Fek-nbavi tro i ncl ude m conazol e, econazol e,
but oconazol e, oxi conazol e and sul conazole (U. S. Patent No. 5,273,992 to
Brugnara et al.). Al of these conpounds contain 35 an im dazole-like ring,
i.e., a heteroaryl ring containing tbsor nBre nltrogens -12 G 20 May
2002 WO 99/2@29 PC'fl US98/ 24787 Al soNas, di g tussed in the Background
section, the nodulation of ea TTRQeRr, c signals and inhibition of
cell geollferatlon are power ful Appr oaches towards the
treat¥ent and/ or prevention of argcterized by 5 abnormal cel
proliferat@n. It has been shown®thay ¢Forsi maZole, in addition to
i nhi biting the Gardos channel of Bioy /fes, al so nodul ates ionic
m togenic signals and inhibits cell feration both in vitro and in
vivo. For exanple, Cotrimazole inh% 2 g rate of cell 10 proliferation
of normal and cancer cell lines in r:verS|ble and dose-dependent nmanner
in vkéro (Benzaquen et al., 1995 Nature™Medicine 1:534-540). dotrimazol e
al so depletes t he intracellular Ca~* stores and prevents the rise in
cystolic Ca'' that n folla ni c nulatlon eover, in~ 15
m ce with FePEPE"Y hay %ﬁﬁgﬁhﬁ gg dPs §§a€§EIE§ 5 ‘i nocul at ed
wi t h M Ruhlegreim: nelanona cells, daily adm nistration of~Clotrimazole
fesulted in a gj gai fReanic r-egibtyctar D 6P ddrsvivobes gé -tUngagPpl pst ases

Q

obseryed (Benzgquen_gt al ., SUR3 een..di.scovered that
subsgytut ' ﬁ g%engl’dl enzégéblnEQQ% é%d%§§r§ SOTAAPEI % the Gardos

channel of er thrlé’cy és PR or SFammBR L eFeR QY tﬁ'ﬁbﬁit”é‘?ﬁt}l]or?rﬂhhén in one
aspect, thmkpheseydtherveithoR, prievi(dgs,) rewlehass of organi c conpounds
that are capab f _gnhi bigi ng dohe ggﬁf nnel
(Gardos channet’% ]%f ieert hr%c tes? pgrétLl a@ﬁcwr\é?‘%ﬁgne‘ er@sﬁrrggytﬁgfs} and/ or
of i nhi bi t§ PRRANEEN V&R Rpr 31 KEs et o TV &PPrcularly ni t ogeni nduced
celI3prol|feraEa@m<nTﬁe,dR§cameﬂy tRat Ri- RhenRl,,dRhearazrpi he conpounds 30
i nhi bi t ttt%d@atfel@ancﬂya%@%ce@&l/pfonnwl;taupcetlsﬂt%bf gEaLkon was quite
surpr|S|angS|%$| F¥ he. conpounds of the invention do hot contain an
i m dazol e EBmﬁEP%&y The i m dazol e or im dazol e-l1ike noiety
is wellrecogni zed as the essential functionality underlying the 35
antimycotic and other biological activigties of Cotrinmazole and the other
above-nentioned anti-mycotic agents. Thus, the 11-phenyl dibenzazepine
conmpounds of the invention provide an -13 n p 20 May 2002 WD 99/ 26929
PCTNS98/ Zz4787 entirely new class of conpounds that are capable of effecting
i nhibition of the Gardos channel and/or nmanmalian cell proliferation and
that are therefore useful for the treatnment of sickle cell disease and/or

di seases related to abnormal or 5 unwanted cell proliferation. |In another
aspect, the invention provides a nethod of reducing sickle cell dehydration
and/ or del aying the occurrence~of erythrocyte sickling in situ as a

t herapeuti c approach towards the treatnent of sickle cell disease. Inits
10 broadest sense, the nethod |nvolves only a S|ngle step-- the

o, o, o Y M




VWhile not intending to be bound by any particular theory, it is believed
that adm nistration of the active conpounds described herein in appropriate
anmolints to sickle erythrocytes in situ causes nearly conplete i 2dMay2P@n of
the Gardos 20 channel of sickle cells, thereby reducing the d@ﬁ%i;atl on of
sickl e cel VO9%¥%%r del ayi ng the occurrence of cell sickP§

def ormati on. [Rys dsprBf ert@®)&Yhodf (&IR", rﬁéOH@Rﬂ/’dr"&(ﬁmﬁRbf a sickle cell is

reduceﬁ ar@liﬂ@rSRtnbe Q@Q)ngenee(o;%qulgl |xtg(s)$1(@le?2qye.@(b|51c@0)swcklﬁ ceLI t hat
_is within pelr " v bj ect, thereby
reduci ng ‘11" 15 atl &H:bacte‘s\?gsb oaé@%gsg% thaqo(o)gq@b hly caused by
si ckl ed c'e¢(%)C(la§BEI, |'rf-'(dHIQ(5d>ﬁR't‘he-%(l§>r) Ri(QBSR npe(SaACE) @R" t he Gar dos

Che Phvents Bt @”Eth‘f"r‘w‘m’*" il bl danaidbs Rt b pads
si ckl e ceT‘lfP%} 55@@ géfre %ﬁqof%éth °§ff§é§ﬁ9%§)§fn‘& f’gof one or nore

conpounds accé&@&hng’ t s tlﬁéleipﬁv%ﬁh\h sedeched hEiava gt JEaWP conposi ti on

t hereof , ésnsidingsberal, t(@,acHatilepnt, suffeni agkémpimaniackep-cel | di sease.
The rreth Y .be used to treat sickle cell disease 35 prophylactically to
decrease in cél lular Hb ~S concentration and/or polynerization, and thus
di nitfi sh t he teiaﬁﬁ RN HursEPsRIgRt he Federked (am f§ea8BoWMRs0- occl usion i n

t he bl OOdcorils@.stlﬂ@ My-rzoqzlm)geizﬁng(daéﬁmsaskmm (@ -F(L'.sl)|| ation. The
net hods 0 d r _pati ute sickle cell
’?‘%cﬁh& Saf enfs aS:P? a@@é’éﬂ Ct%'tleé( (E-B ? &

ca
crisis, S su er|n hr onl ¢ smfé’ec 1 |5|s’dgesto cont r ol
bot h t he 3¥edna) afiePhitatrsn ( csﬁea&’f‘?@é]g a8dThe conpounds of the
invention are thkserpbtant alipeplfsupdtiltubnterarofeachmadependeaaitly

Prohisf er atd ikt eBNESom | #heaRRhgr @x%)FsPc,ti:n ot B8 i&wenidson peRvi dgg, methods of
|nh|b|t|n gg! nceII

r 0. a pp ach. t owar ds
the treat c@ri1 Feveht i Sn cg“f) %Segb ﬁ%{r 3@?8’?’( d[dby 5 \?AEY%I 10 or
abnor mal and [trgpalpRetitli-on. In |ts br oadest sense, the nethod invol ves
only a singl e 1st epethéhensp@dic)i sheé irerenel iavefifecbrveias®unt of at | east

h t t
| P deteled %\5@&9 Crdaiesg! i 2, bR, PHIBLAR ) Oclcal 1y,
or 28 by ¥FBIBPHat? o rinyspRt %C:l‘fhrﬁdé“ﬁ%‘t‘t‘ﬁelmhblat cell proliferation.

ti ammal | aghaomlacsuticallablagceptibhles gmmier, | exd¢igienraseufidtuarmot h nuscl e
cells, fidyaplaagtapaeididhebhabe CalhShitBEEQUS) RinR GRRABES CS# ItheaNd vari ous
cancer ceJIs [,n a preferred enbodi nent, cell proliferation is inhibited in
a 20 subj¥tt® né: PPeri ng froma disorder that is characterized by unwant ed or
abnormal cel | Ipr 8Fi}erandtder SERECHI Sdwsdsvenpkiqreswovbdds npreetihed y bel ow.
Basgd i n fif tredncihe sitkiesedythiecitie MRAyal-aBivre @nd/proteffrFiaig on in

certain OlReaRedrrbiife 'd%"%@&‘tﬁ?obﬁé's%%ﬁgng' &et‘ée%rfngt nofis el treating
or preventl ngﬁeé Sases har act eration. In the

met hod, afP® vE DR c8f‘ g’r’e%s"%/ sc}ﬁ RO E Y Eo%ﬂlﬁfg‘:”t o the
i nventi orwitdy aa phammfac;e?tmtcaaaebnmsqumnun@eawt)dﬁns &dntim stered to a

patient suffearding, t6am qarﬁlra\aedsﬂémtc othmr@@r%'bfzeéfé%ﬁ%mm| cel |

proliferatian. Wil L e i artjicular theory,
it P8 bea"r SHUPRaFS n% i tl”rga T ehéﬁrggg?% %’?%(Pé éﬁgﬁ%t{ ¥ a conpound
accor di ngDQQYItrHécP nee rRaYSHresyse s%Fkﬁl@cltng Ak @?i@-‘@&ﬂonpr ofhf&ration by

al teri ng pgrher er@tiCefibotdemnassone as ik M tle135aemydnatiiohogentedudegnal s. Such

al terati op,pfy gﬁfem& cysd o RabIOHIN deda08a R 4 LAl OBE Lidodte N

conpound e ln en ion to in SSi um channé

parti cul d¥rar igswithip E‘GGQW‘B’@@/%@Z‘QVM‘}%’S’PM’?% gabiectot i vat ed
pota53|anhﬁvamwebsevéﬁuangebhoﬂedamﬁﬁgatnee@apbemﬁqmusﬂumcahay to prevent
unwant ed g - dat r§¥§¥5 cally to
reduce or ars%%gt Eg?%)dféfyeérea% ?ghhgg %An%% mal F?H%%(% f%?%tl nggc sFédThe 5
conmpound, C&ley phar maceutical fornulation thereof, can be applied locally
to proliferating cells to arrest or inhibit proliferation at a desired
time, or may be admnistered to a subject systemically to arrest or inhibit
cell proliferation. D seases which are characterized by abnornmal cell 10
proliferation that can be treated or prevented by nmeans of the present

i nvention include bl ood vessel proliferative disorders, fibrotic disorders,
arteriosclerotic disorders and various cancers. Blood vessel proliferation
di sorders refer to angi ogenic 15 and vascul ogeni c di sorders generally
resulting in abnormal proliferation of blood vessels. The formation and
spreadi ng of bl ood vessels, or vascul ogenesis and angi ogenesi s,
respectively, play inportant roles in a variety of physiological processes
such as enbryoni c devel opnent, corpus 20 | uteum fornmati on, wound healing
and ~organ regeneratlon They also play a plvotal role |n ~cancer

o o S r o - N



20 May 2002 WO 991 26929 PGINS98124787 neovascul ari zati on incl ude

hemangi oendot hel i onas, hemangi omas and Kaposi's sarcoma. Proliferation of
endot hellal and vascul ar snooth muscle cells is the main feature0dfay 2002
neovascul ari zation. The 5 invention is useful in inhibi tlgﬁ‘ﬁgs%ﬂ:?{:la‘l
proliferatWO¥26%Y t herefore in inhibiting or arrestin get her the
.progressi on of IR LNy ABgERPE 2ERAR Bﬂevv??ﬂ"(?ﬁta%‘bé?ﬁ%"li sphAofethad i

part, upon furc hhaeoezsomeingr azdt omwpreveetioverft sdokles qelrl iddskasé yirusef ul
when the condptiop, hagransagddidianal raf £ neh1flAghi 8teling/ascul ar

snoot h nuscl e Cel | é)r,ol i.feration that t:%é?glot necessarily associated with
)

neovascul & FIEPPBIRCESR LAY afbl Eei586H gy Tatt YS e PRyt ve
endot Hel i dleastl bnerasincfoandt aorerdialg te thelcperdentn ofort ke endot hel i al cel |

ltor ol i f\% ?%ﬁ%?mééé@@ic%tle@ombBQ%éerﬂ%ﬂ)ééégf} ald éa%:b'@ﬁe%ﬂ—'é@@em E?mga slol I db
unor i ch requires neqvascul ari zation fpr continue ro pay al so be a
tumor of éngBt %é‘F]fJaef c@ﬁqvgéﬁ?ﬁ’%ﬁ' s%&t Rt Ba¥ePt Su rﬁl’??sf’éé‘ée, growt h
of the tumdrthesldcuttcharichleecsrisiss W Fhaenicheinkbe aselll @pisatesdn, is

i nhibited by thg fapebREsr desEddthednd0i Rediibn Jhevidment nedhés al so
useful for_ the treaé.rrent aof il I’Octel q di gfrfdeer%.such aS.JI er is and ot her
medi t&l c(fr%'l ilelytli”br%éqgof“ Frarost s \X‘,hi ERCT BT PR WhoTE%r | epart fromthe
prol i f er ameshodf inydirvstsl gontachingl camapontian 6adl2bn il Wik #Mbrosi s

(gth her thamoahbesOs QleastSondli snpoand b@&dﬁg)inbnﬁbuﬁ@e er%_saic&abl eort | Ssue
adhesi on re . s Q0 [ . tive

di sorders aﬁ#éﬁﬁ%%}&%%’%r gé‘tqé%%bt&or?eghgi%?f t ﬁle%(%%ﬁg/gﬁ% itgonq‘lnlrrffé?%ge

art eri osclc8tdt PEOHffratiions. e ATEPHBE PlersEpesition a¥magsed to descri be
@ thizkeniedghandeytarsteniinglbf, tdyecokéranly wal b. bfna atdresinasdberat i c

condi ti on as,URech dIEIRish + BB MR 19112386 8k e ALNRNOS ChRRRS] fan RBGELEr ated
at her oscl erosi s, therosglﬁgrot Idékﬁl ési ons and ag[%hot her_ arteriosclerotic

condi t i onsPRfraf 3 %t itFEF R deYiS JBPReB S SHGEENERF S e SMGP S ascul ar
snoot h nmuswkeleetdlls olfiibephlashs, iemdbtéhiply geddis arvaoimis capesnst of
di abet es. prbZeancér 221W8Y aR@0%MRB0k3692%PCENSABN4IENs Prol i feration of
vascyl ar snoot scl.e .ce i S in.. pathol.ogica ature assi ca
at he%jé)scl er osi gr.l n%-%[ﬁils e %’%ﬁe%s%aﬁ?g EF%efr)%‘ﬁ“%ﬁ"gfpﬁ?‘éﬁf v Taagf%l?%&f rom
endot hel | &PTcEF 3t AMAAPESPERLTIAENI PRYZRGSSN o5 2RBBF Y B8l lsnoot h nuscl e
S which, iprotiiferatrietudasat sebbedt benchnas fd mamby . obsh riiee sethedartery. The
'dn?/en,t' Onta'ts 1688€ tﬂnéf %o&nBEbﬁaiéé&zﬁe{.ﬁQ B6 ot d ‘i!i-x%h{??onfir@: ther ﬁf |0{ e | nt H

el ayi ng the onset_of, inhibifin e_progression of . or_even halting the
T g1 €951 GRAEPASTH o PREPET T ARETPRE" dibs GOPAPLTE R Horths &l or ot i ¢ 10
condt® i onsupdept f i ateegn off syl cineatmentoih anuapbunt eef Begiriveutes
accel elrat a@habherase eiastsd c\ﬂ‘“aﬂhdrﬁl_alhﬂaxm{l;lahe@féﬂn éﬁlilfﬁéirhgleppf geart
transpl ants t j . Fhis _prali n eved to
be medi at Le‘”cfi“‘3b§t'zé"’¥‘g‘i?%{vﬁ%n %?'tdiégf ‘g‘g’ﬁpgérjssl,tlghdmg’éﬁgeu |a?’§°?r%%§| g@aelilms ,?°i ﬁJ‘é
obst ruct i BHOSLLEFREITG GRALG . aPF dtaYede FABLIRIfFEHEFORC| SheisBIGECtn i nhi biti ng
duch obst syestenically .r eduefagakblie, rdhek cofipowtd ew@popr eveprsitdonsiigh

failyges. MASAYE@Irdd it ¥ 68P 5 Ana@SHhE 4 nyigRdakbebhaladngizdavepcul ar
snoot h muscl e %eclllcr)pra%lplfergtlo . Thﬁ.l n%%Jr, can _be cgused by any ‘nunber of
traumati c "BVBREE & iAEFURNt T PEONdEE 1f‘%"’\/aséﬁf’ﬁr 1T and bal | oon
angi opl astipclrés; énvsiage 5ot hbimitiad onprarcan .oepdtheltakssful bal | oon

angi opl astpyehnt o uEN@RALYS Al hid4Rhcekbus SalRfldgened &éndecidhscaysed by the
rel ease of %Q%che%%ts LS as a result of mechanical injury to the

endot hel i &F “CaI TS ]ll.nl g'the coronary arteries. Thus, by inhibiting

unwa?i ed endot Felad dingddasheet h thes dinyepbion mroviiflesas i methachd&otonpounds

descri bed ther ekdatihtd@nuged predifltiyn OF @VAusRéOkHat &R Onset of

rest enosi g 30 ALIG AHICLASELELOUG GOndLALANS Wakeh, £an baytreated or
prevent ed Dy neans~-~o he present Invéntron i nclude di seases of the
arterial walls that involve proliferation of endothelial and/or vascul ar
snoot h nmuscle cells, such as conplicatgens of diabetes, diabetic

gl onerul oscl erosis and 35 diabetic retinopathy. The conpounds descri bed
herein are al so potent antineopl astic agents and axe therefore useful in
treating or _Ig_ 20 May 2002 WD 991 26929 PCT/ US98/ 24787 preventi ng
various types of neoplastic diseases. Neoplastic diseases which can be
treated by neans of the present invention include, but are not limted to,
biliary tract cancer; brain cancer, including glioblastoms and 5
medul | obl ast omas; breast cancer; cervical cancer; choriocarcinoma; colon
cancer; endonetrial cancer; esophageal cancer; gastric cancer;
hemat ol ogi cal neopl asns, including acute and chronic | ynphocytic and

nyel ogenous | eukem a, mnultiple nmyel bma, ATDS associ ated | eukem as and adul t
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15 epithelial cells, stromal cells, germcells and nesenchymal cells;

pancreas cancer; prostate cancer; rectal cancer; sarcomas, including

| ei omyosar conma, rhabdonyosarcona, |iposarcama, fibrosarcoma and 20 May 2002

ost eosar comm; skin cancer, including nelanoma, Kaposi's sarconma

basocel | ul WP %2%%r and 20 squanous cell cancer; testi c uPGHUSSHRA478T

i ncl udi nprypddfenat iennoThe( sethabnmvoldvas sednimiskef iny a4 omas, -

chori ocargGipayagdt icSyORR therDiautdrd 196" &2 LRIt vhUARSEnt tdY el d cancer,

i ncludi ng thyroid adenocar ci norrﬁ?. anclﬁggggl | arefﬁ__ar cinoma; and renal cancer
t .

i ncl udi ng-%3F&n8BEr ST “aRESHW T HHY HvepfdOBonBbithds of the invention
ar-e usef whanmghetbiemhaafepehtiton thegealfsotaia subirhbr wmeafepéndent

cancers. glkey tabsomadte, UDRbehsdd tdhad agbabRaid i eadt pE aMiRrhal1 They
further are uzefulcmhth no1ril'E' dr.u r%zll.s ant %tr%' ns O’iti cancer . Lndaddltlon
to the pd¥Fearal & sotders 8’5%%’5t CBLGRR PERTERESE i RE IS e al so
usef ul i eyt Medt PAgtkr MRtdedat PHgtive rimyeok bep daiclddeeabel anwcingtli ng kel oi ds,
hypertrophinGte8ats, &fle@ky,hBlEoderdBtelSbol Dot QEBAVEsrifedd)f eCction (e.g.,

pr oduci verru V.U ri verruc lantaris, .vetrruca plan, condyl omata,
etc.), ecfrz}% O%é(r:l gspclni e%l i ﬁﬁdp?%cefnlggfgﬁgo{:le%icc?’rl?glgéogﬁth as actinic
kerdfosis; other inflammtory diseases including proliferative

gl oner ul onepheiii spedinitdoagyt hemat osus; scl eroderna; tenporal arthritis;
-19 20 May 0 92 247 r apgj lti,s obliterans;
mucocut aneousg?yﬁ%%pr%?gggyng?gg&%?&%ét ﬁ%ﬁﬁ%as?%g?ogiﬂé% 11rrrtfzedi ated by growt h
factors iGR1QHIRY TRBHNFE | ei omyormas. The conpounds and net hods of the
invention provide nyriad 5 advantages over agents and net hods commonly used

Combbunds ang. BEERb s T Rty iR e CERACIRE bkEe fuRO RN Jges over
t he treat%ﬁ?’cg;racs'%%oé:afgf’f‘ Hrdieade aﬁﬁ?bfa]gea&\{‘ygr 8%’1"%? ajt‘?caé‘%&i'sorders
wi th C othvitmazel eotorligtifed 1o, amihricoetbyhgamoryliroisexeemtle, nany of the
CO”pound-%quyrl]t, hesoWEnt,i @rbatel M@@Qt,emﬁoﬁéﬁ?lﬁl fbkiy 'RZOME the in vitro
tests, and,ther r . equent t her utic advantages in
clinical r‘ig‘(]a{tet'i ngé%{ﬁ)%t@%ig %%%?%larf}et },’ }(ﬂﬁg e%:%lrf"'plo %8§B§fé’f%e‘a°gn ntion have
15 PRducedk¥dxi ¥t es-Cdnmpaied PR IGELY nesiex¥#8d ‘ot her anti mycotic
agents. For Clotrimazole, it is well-known that the im dazole noiety is

responsi bl e fog?%ﬂéswje%dnglﬁ Wi de-dnge +8f o £ V10GNT 048 5 £50,d:39%y M
mmﬁ

catal yzed reac ch copstitutes thelr_ nmarn toxicologlical effects
(Pappas. &A% 28 IR GR S AR RBE] SURPATAE Ttk STRFER 0 | . 1991,
Bi ocheni odlthPhahemctisdityent949-TvaERR1L Anbs bijentandnadeddoliutes of
Cl obgi mazaleende NDhitddwlwee eyk PCErOMB-NRR450cK Moty T shefogin. and 991,
Bi ochem c¢al... ﬂ;@&g} oa 1194 e f“ﬁifﬁf re,,do share

rlgg% 7L Wh%%eg?algq}_%gq& 1ﬂagﬂés E}gcoﬁf) a 1

Clotri mazaol e~s_t ox] Cli tz)l' npou ) unds which are
capabl e GLXeRET bi 31T he 288 0B THETHE 28ndROetaRRERT AN cel |

groliferation according to the invention are generally substituted

1- phenyl 30 d%?_@ﬁﬁ?l?@@r@%e?@”@&%ﬂ%ns'a@u?@@e& Iddasichakl Ve iRp@d ment, the
conmpounds caﬁa r%gs channel ﬁnd/or manmal i an cel |

e of,inhihiting the
proPPfer &R 8B HF U5y hé’grfﬁ%g‘?‘?ﬂlé’ﬁt%(? APV B ESungeSha¥®hg t he
st r uct ur alarbonrnedrkorgioupde byl 99ITIEO2AE¢1 S behéneehtheO gy 2002
PCT Ng981?e%83r~§r£ﬂs ic&alrrfB'rmati&iﬁ‘eCB&J)t_ %h)é'hd@«ﬁbﬁéllb%wdt(w ed cﬁ@rﬁa.g)R aryl; R-
is -R, - 3 . r 0 ; i,S - - , - :
hal ogen oaﬁl%te?1 ?’fga%)??e%ﬂyﬁq’ggpdgv\hée# Pa ?I?e%%%oé%?#ez\r% vﬁ%t’h%?ng (C6-Cza)
aryl eno; PPSPROY{ s igppropepyl, - XpEenyy| d§eRUBENY Y i REFSMERRSTYbr, when taken
t ogesher pentlenikB, hexdryd- 6na) tas yliwm, cacpré&feRed RBoboRim&iets REneR 0, R11,

I_?{I z, R, aq_r]er?qglizl gr&?p iﬁ%gﬁggeﬂ@f?%%e‘y%eﬁ@%ﬂ;@%& g%ég{goup consi sting of

R , hal oge nd”triha -C(S)R', -C(0)OR",
- O S~OR' PrELPERE-Y RyedpgRed. . O N(R') z, - N(R')z, - (O (OR',
-9 AOR, -OA9YR', -AYAHR, -(OQ O R, - (O OR",

-O SR, - O SR, -C(S)C(S)_g':", -AS YOSk, -¢OCS) SR,
-SSR, -AOAONR)z, 25 - AONR)z, -COCAS)N(R")z or
-C(S)C(S)N(R")z; each R is independently selected fromthe group

consisting of -H (C, -C6) alkyl, (Cl-C6) alkenyl and (C. -C6) al kynyl; each
R' is independently selected fromthe group 30 consisting of -H, (C -Cfi)
al kyl, (G -C6) al kenyl, (Cl-Cs) al kynyl, (C6-Czo) aryl, (Cfi-Czo)
substituted aryl, (C6-Czs) al karyl and substituted (C6-Czs) al karyl; and
the aryl and al karyl substituents are each i ndependently selected fromthe
group consisting of -CN, -OR, -SR, -NOz, 35 -NR R , halogen, (Cl-C6)

al kyl, (Cl-C6) al kenyl, (Cl1-C6) al kynyl and trihal omet hyl.



-21 20 May 2002 WO 991 26929 PCT/ US98/ 24787 In a preferred enbodi nent of
the invention, the conpounds are those of structure (I) wherein the

chal cogens are each oxygen. In another preferred enbodi nent, theooamgaoonds
are those 5 of structure (1) wherein the hal ogens are each |ndeP§ndentIy
-F, -C, -MO%RN2Y | n another referred enbodinent, t hePGH 1 kenyl ~and
al kynyl groupsm&gﬂqﬂémg htysfereite, an MFBVHWWI groups are
phenyl andhefeitm@neryfemregmdpsgau atioaszene.ecath Hndepeidwrcigr ef erred
embodi meng., ﬁ?cedR@i oﬁ%r B'u%st u,ﬁc%dl L ayP aei €ap0ed dently -R. In

anot her pre erred odinent, ,the s aryI and aryl are

nono- substPERds. bPFl arR iRt 1ppaked ey eF?Bod‘%nt‘NRRELS'?%r WO .C(OR', 15
C(?)ﬁﬂ'\’ , ~h&L Qe RMZ-EHB(&D)D@@?M» wiele) e4e) @Rlsoﬁnd@@)&(rﬁ)l&d(ﬂig%b lnf
anot her r Im{r}tﬂ i qu% re those o
structura?ﬁg}gir nﬁﬁé‘gf{?g whe EIyﬁ. Lﬂ%l' sd}- %Ekh?}?&( %hgog? ary 70" Re is -R or
-OR; RBis -R or -OR or, when taken together wwth R9, is (C6-C20)

aryl eno; RO i g'alRynpi:" GRRfers, tohan Wedeenrabgbtdranched ) $rdightCo- C a)

aryl eno; 2. 8ach elcRbe l%ro@arb&%r call Qévﬁ]gl atR'lgaS'Bl ShetNd RIQ is

|ndependentl sel e ted f.r ,CONSi al ogen; RI15 is
R T8 cpaetlor Gpepti c IOPRERY) 2VRIEAD ek Srepey gt of
C(O) C(O)NQ‘R'E)@ ngy bbmﬁiﬁﬁ tiog thpelnd@nppynxslel dutgayirom t he gr oup

consi sti ngs@butyiy1( Claeﬁ?@nyql k}’lbxylﬁﬁl -273) takkeind. and ﬁféréi%)eda' kynyl each

R' is independentl| slec om the .qrqup St gof

al kyl , (d’e?%? alnkéh &X; %%Ouaﬁ 5 3?! ccgba ar I'Lth s‘ﬁise)t ut ed

( C6- CZo) being p@€§le}z®rla«r Pxefrregm. substltut ed (C6-Czs) alkaryl; and -22
a ai2U May 2002 WD 99/ 26929 PCT/ US98I 24787 the aryl and al karyl

s&sti_tot\lyents afﬁb@@éﬁ#@%ﬁ?%ﬂgﬂu yre?‘éé%mtg irf' aolrp(”%f?ﬁ(%éé)ﬂ%(gggfl Z;Idng of
(Cl-C) aVRSHRA™ OPR ShdtdRs by EP%‘?‘? éadwé‘ﬁbﬁﬁ?n%ﬁﬂh inAereddPHuYds are those 5

~ of for rméxa‘la(de)i with edtherRbubstiRientsy. (CBpLal) smbgkit®nts -R or -OR

E’s is - R n@ém@? bee,aw&rbtt aEﬁmtéc@g@% Ee-bRW' %én RLIRRI, S-€#5--HR) arlyl eno; 10
| or _ er W aryl eno;

eacI?f of RShaJF%g 8“?27 maﬁc’% %H e.,re EaChEbl 18 I%Pa#enﬁientglgc E{

h*6f R9, R o
arid R11 @%kyl* alkenyl, alkynyl, aryl or alkaryl as defined hereln

"Aryl:" refers to an unsaturated cyclic hydrocarbon
radical having a conjugated m electron system. Typical aryl
25 groups include, but are not limited to, penta~2,4-diene,
phenyl, naphthyl, anthracyl, azulenyl, indacenyl, and the
like. In preferred embodiments, the aryl group is (Cy;~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~



15 R==is -R, -F, -C1, -Br or -1; RR3is -H R1I9is -R, -F, -Cl1, -Br or
-1, RIS is -R', -OR', -(OR') -(ONR")z, -(OOR", -CO O X
ox ~C(OC(ONR')z; 20 each R is independently selected from t 26 MpycQg2
.consisting of -H (Cl-C3) alkyl, (Cl-C3) alkenyl and (C1-C3) alkynyl; each
'R is indewenerens y sel ected fromthe group consisting ofCT 98’(“&1 C3)

“al kyl, (C1-C, ragbkenyi" reCer€3¥o2&n aininyhdidadsctihb) isarqdpabsabsfi t ut ed
(06-d o) AMng €EBakdtherdlakdtiyhrSlip SUlSHEELT gﬁ.@ﬁo%r&up’ﬂ kakYhde and the

aryl and al kar I sub. | LU s are each |nd el ected fro t he
group contsd f’j f{ﬁ% %Né~ £ : en-C’I'-Iré{na? cg]l kyl ,

(C1- C3) atn@riyﬂceandlre Gm:e@@rraﬂkymdlmtsm the |a|ryéﬁo@|~@rmm eﬁerred

enbogl men{e, -the g@ﬁmmds are those of structural fornmula (1) wherein: Rl
is -R or phenyl Rk i s-R or -OR ; RBis -R or -OR or, when taken
together with Ra, s 35 benzeno; R is -R or -oR or, when taken together
with R3, is bé ity len '2crmszgezamrggeaemmsgemm?each

of Rs, Rﬁ:ﬁl@rRmoré nﬁiz—oaanl Stolts  ardkagh lﬁ{eﬁ%@anﬁg% plRceqand RIx is

G ore i b tunsteefr | Srttdd ﬁlqsga%ue%ﬁ o R OO

endently
sel &t ed ar%moshég%t&ﬁ@%ongﬁstr% ¥ 89) mnahogepcan )

al kenyl andx(iGai6mgethyy,nwheetachadti R Sid rideppéndmntlly se| exlied ,f rom

t hegr oup ting;, H a6C1-G3)aBl é}?)edahg oy, (C1- CG3) al kynyl
(C6-d )Cafajtj'rq(}:n§ rmnowsnuybst |at gt ed (CGAC?QJ“) ar;c/;]%‘B CE-C ?15 al karyl or

nmono- substituted (C6-C13) al karyl; andthe aryl and al karyl substituents are
eachi ndependeﬂu&gﬂbﬁt ew ferento he simaightocisd ist iadgydf allienyl-dO2, -NR R,

(-Cly6C, - &&ylgro&&ln@)alal BEQ%faﬂﬁz b rézﬁn AewBY bohded tto 'la anot her
preferre enbod ment, ! conE(Bund %C 1nventlon e asl ol lows: (1)
(2) NH HSSTpal garbqg is VAFRopn_ Sy noiesy ai 24 20 May
2002 WO %ﬁ@@g%gmgslmﬂlw putmre not Mmted~t°.~benw18~ ~~/ 11 \ i
- \~ ~ | ¥dnzy3jdére, HaermzGii Gine C vdddencobehéil, naphthalenobenzyl.and
the like. In preferred embodiments, the alkaryl group is
20 (Ce=Cy) alkaryl, i.e., the alkyl, alkenyl or alkynhyl moiety of

the alkaryl group is (C,-Cg;) and the aryl moiety is (C;-Cy) .
In particularly preferred embodiments the alkaryl group is
(Ce=C,;), 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 "gx 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

-1l-
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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 dQuration
or longevity at that location or position.

4. BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 2 provides a reaction scheme for synthesizing
ll-aryl-ll-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 ca**-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 Franceschi et
al., 1994, J. Clin., Invest. 93:1670-1676). Moreover, therapy
with oral Clotrimazole induces inhibition of the Gardos
channel and reduces erythrocyte dehydration in 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=
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Also as discussed in the Background section, the -
modulation of early ionic mitogenic signals and inhibition of
cell proliferation are powerful therapeutic approaches towards
the treatment and/or prevention of disorders characterized by
abnormal cell proliferation. It has been shown that
Clotrimazole, in addition to inhibiting the Gardos channel of
erythrocytes, also modulates ionic mitogenic signals and
inhibits cell proliferation both in vitro and in vivo.

For example, Clotrimazole inhibits the rate of cell
proliferation of normal and cancer cell lines in a reversible
and dose-dependent manner in vitro (Benzagquen et al., 1995
Nature Medicine 1:534~540). Clotrimazole also depletes the
intracellular Ca?* stores and prevents the rise in cystolic ca*

that normally follows mitogenic stimulation. Moreover, in
mice with severe combined immunodeficiency disease (SCID) and
inoculated with MM~-RU human melanoma cells, daily
administration of Clotrimazole resulted in a significant
reduction in the number of lung metastases observed (Benzaquen
et al., supra).

It has now been discovered that substituted 11-phenyl
dibenzazepine compounds also inhibit the Gardos channel of
erythrocytes and/dr mammalian cell proliferation. Thus, in
one aspect, the present invention provides a new class of
organic compounds that are capable .of inhibiting the
Ca?*-activated potassium channel (Gardos channel) of
erythrocytes, particularly sickle erythrocytes and/or of
inhibiting mammalian cell proliferation, particularly mitogen-
induced cell proliferation.

The discovery that 1l-phenyl dibenzazepine compounds
inhibit the Gardos channel and/or mammalian cell proliferation
was quite surprising. Significantly, the compounds of the
invention do not contain an imidazole or imidazole-like
moiety. The imidazole or imidazole-like moiety is well-
recognized as the essential functionality underlying the
antimycotic and other biological activities of Clotrimazole
and the other above-mentioned anti-mycotic agents. Thus, the
l1l-phenyl dibenzazepine compounds of the invention provide an

-]13-



Ct ct, ~/ cl I ~~CH3 (30) NRCH~ N/ 1 v (33) (31) HZ O/ 1\J I (34

v PCTNS98/ 24787 (32) NH~ ~ N2/ 11 a ol (35 Tn yet another preferred
enbodi nent, the conpounds are 5 those of structural fornula (I) 20Widyhobdne
provi so that when R, and R ~ axe each -R , at |east one of , ,
R5, R6, R'WQY2#) R11 Rz, R3 or R4 is other than - s’%s s ot her
than -R entirsilygeev £dsH Of cGIFPAHIAEe tHAL BT RAPRRLARE I%‘f&r-"élm het than
-OR . |10 imhisikianodbheathepcakads echaaidamapér rah@atoaporsxis are those of

structur rgﬁrfggéﬁl&lhzan&’\‘thgtt Qfe pérfé\é'e%gﬁk h@éef\@egog }?é]dﬁ:é?]at&?'ée each - .H’

at | east or R-, is
ot her tha®f -$ickk8 Felbidigeasrafnd P AlseasenFdrtrdat? NUA2SfR-, R3, R
and BS arenwdrted thah revl-iPerdtionn a final preferred enbodi nent, the

conmpounds Of t e haﬂﬁig'é% et® PPL invention provides a method of
11- phenyl dro 11HJi_ben

11- phenylr%fi“r?élna 1%](Jcﬁ Iffdtod fﬁ%ﬁ?%@éfpl 8?%’2@&31%!1“9{ the
11- phenyl o&ewdrleare- &f Gerithydrgtd 144 & isighénz$ It we aaz eptherapeutic
11-phenyl 4 gp&aghhwwrés %h% E&éé&m ot EdL Zii;ehzéggwa In its

11- phenyl dro-1 11H— d| enz[ h, el azepi ne,

rj et
11- BReny| REPAREFTHFERIE 2 %“’-‘4"‘%%‘5& onky ng68 S VB T9LE8929
PCT/ U598/ &uwigid stt ek thhenfz [aly, dpasepinee p@nam@«pologically active

11- phenyl sSfndahy 8 €ne? ihwdheh BB} hex e kb esb@m{ l@he]:aa@plaea The chemi cal
formul ae ref rreg%EIQrohc?t% Qp”a%t&‘ 1Bt bGP eff}%”‘%%g? {-,% reg Qaeri sm

conf or mat¥ Jocﬂ{ 5 SGherTsiT o &%rlsm As the
f or nul ae eRhHGTAG§EON Ql'rﬁ/r?rt Hied agplles fagearrence ff p@ﬂ#ege@slm Prone of the
bosa_lsbl e dendra@etbs, conformational isoneric, enantionmeric or geonetric

| someric for mi:hflhle E&P%n‘ﬁe‘?ﬁﬂlﬁ&@é %eo%gmhﬁaﬁ tJ}xﬁrE:pIQFé@QébP& Ehegipsses any

tautoneric, conformat]on Cc or eone i soneric

forms whith ixkebieved egi edrinkstrniieac 8F othe Actdvei VP?QP‘H@Sdescrl bed
her ei n. Tdesaxdipduneiseiof inmheppnveriaten amaynbe to dilekléoenytrdoyeesaci ds,

o R A S R RN T T Lo o oe
aci 49 | nc?llfﬁjé’e? ﬁpvﬁl’yc gﬂrﬁ}'etlg%#ﬁ' £ eFPﬁ’r?%ﬁ%n%QB}ﬁgf Bif% ©4ci ds such
as hydr ohail qkd easPYS (413Pdt°(§'c BR&RY ENT Hikh OFFBRTencef. Fell u$¥QJ¢]11@9aC| d,
nitric aced,dgzoengbidn.Cc ao d, peéferran @nbbg et ,amhdeaugzmrmoa\cetl c acid,
propanoi ¢, ag & ¢2 cQYPrfB(%‘&gEleﬁ éﬁé}jodr 2:%1@’9&9%9’1%1%%3'83' 81@3911

2- oxopropan0| iolc tandi oi ¢ nversely,

c ac
Che onl ¢ GBRIBE" SBb IS REQLt HER rish MEBLN 1 Cher ey O SREWATAR th ol Kal |
| n a2addi t i vasdudathee abb\whedesbirbed tomedyndsdagichd lrei elphénateicwut i cal |y

accept abl gns wa%sroébmglw&hbenlmoﬁmlqy cadSed/ @iaRPbacadlie. sol vated
as well as un% ggtln pa t onoghg Sﬁéﬁyg% u@%%oétané% Ongﬁaigngg%rWB)

channel as a therapeutic target in the treatment of sickle
( cell disease, the invention is also directed to methods of

30 treating or preventing sickle cell disease. 1In the method, an
effective amount of one or more compounds according to the
invention, or a pharmaceutical composition thereof, is
administered to a patient suffering from sickle cell disease.
The methods may be used to treat sickle cell disease

35 prophylactically to decrease intracellular Hb S concentration
and/or polymerization, and thus diminish the time and duration

of red cell sickling and vaso-occlusion in the blood
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The conpounds descri bed herein may be prepared by any processes known to be
» appld cable to the preparation of chem cal conpounds. Suitable processes are

well known in the 30 art. Preferred processes are illustrated by20tMsy 2002
‘representative exanples. Additional methods are described in copending
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actiug ingredi ept, ?f L%ézlo %P.e?cbt!t?tc%nc?i‘ﬂl%lhoﬁ{iﬁ%/cghntcatnh%ed%%l %roe"d*fé[}t of or

alleviiate the existing s e survrva t he
pati ent bePFRVEN €St &Y. mws G’§etPﬂ PW%&%&PNSHPi@T ingdede, djseases
t her apeut i ealdhe etteciavevaamsunhat uiivelvd pebuilesrdthan agount of conpound

Whi ch arr eglgoqy, ellﬁﬂr&‘x]?cfﬁ‘oﬁ: Uagceiﬁxvt&&étbr@fnhgm e%ﬁtserghﬂﬁt n of an

effective anount | hin the_capa ties tHose skiTled in the
art, 25 es%%‘&ﬁ%qafrli’ﬂsl?fgrﬂla&i’ﬁtﬁﬁe ARG & IdPRRTWQRCE SRR F rBFor any
corrpcand dksaetiedrbeimopattiye t herapeutically effective anount can be

initially detewﬂeneemﬁ&s}msc%lsc%éalrﬁeﬁlrnax%e fécgeﬁotrmsna concent rati ons
will be those, concenitati ons of gc |ve conmpoun s% % at, are ca abl e of 30

i nduci ng aA"FHESPABbLT BEEnAPBI ¥ BN l'tiif"'etfl‘?ée(';’él CRaFRER SR/ Sr  at

| east about 25% inhibition of cell proliferation in cell culture assays,
dependi ng, of course, on the particul aggdesired application. Target plasnma
concentrations of active conpounds) that are capable of inducing at |east
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 -36 av 20 May 2002 WO
99/ 26929 PCT/ US981 24787 and/ or cell proliferation in the patient can be
nonitored to assess the appropriateness of the plasma drug concentration
achi eved, and the dosage can be adjusted upwards or downwards to achi eve
t he desired percentage of inhibition.



5 Therapeutically effective anbunts for use in humans can al so be

., determ ned fromani mal nodels. For exanple, a dose far humans can

be~f ormul ated to achieve a circul ati ng concentration that has bemM&o2002 to

be effective.i imals. A particularly useful animl no i.ckl e cell

di sease is ‘?Bg% SAD nouse nodel (Trudel et al., 1991, El%g@s%nﬁbf

~: 3157316preveheing vamisat typsed off apodlasniscdisbageant eReaplladyicabnor nal

cell proligf; i r I bR bhen - okn rt. r, the follow ng
3 EEALAON AR g%*eﬁé;nlwl ma&termdyl %rfs ol ttpé"rp}lj)(e(égl'l@

references provide sult els, for cancer, Xxenografts (Corbett et
al ., 1996 inyentiqn ipslyfey beh@de netokinyed dpkeikiary tragho, cvntrib.
Oncol . BasehceKarmerind2ahe@?) ,inmcastiéngsybididasteraetar ., 1994, J. Am

Col | . - Car di.gl,s ' 8- Qs QShSci4u. et al ., 1994,

Car di oa&eggigb%a%toéé% %ﬁ%a@rlteg\%?ggﬁfa%%%?%ncéE st'ein et al ., 1987,

Cor nea 6( £NOBLREARCANOTR, (COHY FRNCRT 2 0SRITRATT 1BANCHSEd] §8PRRRA noni t or i ng
Gar dos chaaneer| rdudtirticonaneelf prhemalipbogicrl oeopbésmgpr dncledang on and

adj ust i ng zL0ge AARAYSYRYET HomMHoFRVBVRRESny ADgERSES | RRGARAVE. A

t her apeut ml l%leffeqitlve se can al godbe qﬁeterm ne fr&m huma\ln data fox
conpounds i F Rt &Y RRBRN L ATHCE2589 ot §H eﬁ'rlaf)haa’?‘frf?éb‘ GgFrcfthactivities,
suchi@ms Clletkemiy divapanuapt ietraempitthpddal cnexpdasss ( sheludigy, Brugnara et

al ., 1995g,}BFTs 24i%e386- 248 pRAIZRIUEBeste Al 1ive: 99 cd¥Bt ULRgMedi Ci ne
i : 534-540; Brugn | nvest. The

nara et al.,. 1996 1. CLin. | (B): 12271234).

hopli ed a6aBeEen LAearAL: TR HRHEL S SEFCAS T EDRFFORAT (v and
pot ency oflYRRRORARY MCIEeP LS eIIRFoURTaASCERRRTar dBcWRdInCIsguapaRol e,

Aﬁj usti Eg cehe eose gmaacbbeuﬁmwain&ah:,eixﬁénmyxgi ahdsu»mmﬁl lsbageﬂr&_n ]

t he. pet hods . r oveand, 10 e, - in the art
i's w{e? I vwgfc5 ﬁ?ﬁé%h% ?gp%g “Ig%l es 10%%;% %3' Séug&g‘ggie%g?%@d ?%sler‘gg?ﬁ%i san. O
course, i Rethdl RACTERS| GRAFELMATMSSAFEt P hECSHRY GANESEi r cul at i ng
concent r askotonds ,admiciiéi iy etk icmypsandond,/ rha2@oivpysMidbha\WO 99! 26929

PGTI US98/ 24484 Midnla,N24 1PEs D chift bhBUbSEedSMUh@NCEk1r afidel i NSt ances, the
conmpoun as ,to achi eve oncentration at the | ocal

d i dmnistered s ; c
area eff e&PF@'é‘%tri? é{‘@ﬁiiawléat Hgaﬁc’rﬁieﬁdéar?‘é’%?ﬂ %""S?S?l I F3PRET pi¥bhyl axi s
and/ 20 treauapeus ¢feldi eRheess; dwdstighdanseandars| dueiedinat kechival ¢ sickl e
cgl | epi sedas:an@eaﬁubﬁasixg&k%&ahlomeri(séﬁatoa\aei,r@&&ﬁtddagcgaaﬁeél)t)r,at ibon of
adm ni ste o] 1.5 0 I Si; ; e
effecti veEggmoﬁlng%g%gsogﬁéu%mo%fngtgg%é' B‘%gfé%ﬂe%&%gpi éﬂ?il?ols%gg f ox
oral adni APEFPL i ETEFAF RENVMANGSIh B 14 bl CAHCHBEMMErBIh TSR ch i s the
pr ef er r ed capnder difncdadiing sadendaardioenpr aph W idmsstemer £ or treat nent of

chrogy ¢ si ckl enteldom@Blf@dess dnediieabhyisnge (kepuahplt, 8@-ABALay to
16, 000 ny/ f rom about to 8000 [day, and

d t Il 800 mu/d
nost typi gﬁg%fldefnr g%ng%§3§g8 1"1}715’/‘:’(1]l r?‘%“%o%?feg‘gfggxﬁ&}%?s'& g?@é in terms
of patientlpedrawisgitl Yifh costadagand rrrpsti Faneemout Theyo 200
?g/ kg/ day fupetier tapel eakEyl fwinn ahatiatlytedidRany/ kerdials ozndandesd.
ypi cally fror&r@%%tit%gateo %é‘glaﬁ/igﬁhr S&%[o‘%‘é 58 %xgﬁng%gg‘;dp phent body

surface areas, typi.cal ,dosages rangée from about ng/ nz/ day, 20

mor 8 ypi EBR1 IS EHPRb b8t 2 4ER) USSP IRB0An nET ATy OF aPte YRS "Gy pi cal |y from
about 400devn200eaighd fAllagasdmringdadingtheldideat hppertofoptiisosdars,
char act er 5ggérihe i@baekiBtosed | gaRhibREabiAL inkebHdbngLancer,

arteriosclergsis and _angi o e{II c .conditions such as restendsis, 25 a
Qs e VexFHGR BF ahas

circul ati R§° LhhiSni IEEF B RS of VSIS 81881 ~. Mto 20
uM i s consPudylkamate . beteff ectdaama anthepbbhelidll prétancdrotSVlbelons

prefesredsuBatienictdasesképitddial; JUHbPi $hf Ali@Ro0y &1geLupounds descri bed

herein for,_the trea nt_or. prevention.of cell .30 proliferative disorders
typicallylpﬁﬁﬁg' S%gg%%ﬁfaﬁi?%nﬁiﬁaﬁrP6° %&Bﬁ&lﬁﬁl 20MS ore typically from
about 800eRErRMRRAFUSE0OC hey egrmadngenperal ygiitbaik§sf r om about 800 ny/ day
to 4000 ng/day, stated in terns of patient body weight, typical dosages
range fromabout 1 to 200 ng/kg/day, nmqre typically 35 fromabout 10 to 100
ng/ kg/ day, and nost typically fromabout 10 to 50 ng/kg/day. Stated in
terms of patient body surface areas, typical dosages range from about 40 to
8000 ng/ n¥/ day, -38 20 May 2002 WD 991 26929 PCTNS9817z4787 nore typically
from about 400 to 4000 ng/m /day, and nost typically from about 400 to 2000
ng/ n2/ day. For other nodes of adm nistration, dosage anount and interval
can be adjusted individually to provide plasma |evels 5 of the adm nistered
conpound effective for the particular clinical indication being treated.

For exanple, if acute sickle crises are the nust dom nant clinica
mani f estati on, a conmpound according to the invention can be adm nistered in



25 as nmuch as possible of the tunor can precede adm nistration of the

. conmpounds at the tunor site. Conbined with the teachings provided herein,
by choosi ng anong the various active conpounds and Wi ghi ng fact29rMay208h as
potency, relative bioavailability, patient body weight, 30 sey y of
adverse siWOIMtts and preferred node of adm nistrati O?Fr’%?wg*’ectl ve

prophyl aCEhﬁoxﬁHodd@&liﬁDeL&hmtTelraﬁ*s}‘T‘Bﬁﬁcd’cﬁgaﬁﬁhs:w?mbﬁ po@é NBehanbié h "does not
cause subgha %ﬂl—?elr h%h&ié A @gtshds bg brbgly Alheel! vS1gtkeal the

clinical g ermnst ate ar pa |ent St cour se,
many fact BEST e LedBBYeRAR: i n det ermning a ther apeutic reginmen suitable
for a particulmte icodpoatdorandr mpohodntof Eeewetrevdnmdionaprovidesugitiad cancer

may VgarraQ&vaI%%ges o@Qr ]%&Q:szgnéomgé]o\ég 88&:2&91%;911%%‘ Bssifadd on of hi gher

dosages as, ¢ ess severe Jindications such as_sickle cell

di sease. 8igk ];% irdL 91%?136‘5% &b et e PTEOXT S A Vand L ERER &ireut FB®ef f ect for
a parti cutampoonisoend methdds olietbhe@eutvientindexl mnproandbenexdadessed as t he
ratio bet ugeihdddza 6%'@ DRk athesOBIOWRdK) £1A1) N saR%8 fnd 3¢ Popul ation)

and EDSO the a oun n, 50%_of the uI ation)
Conpounds Gt ngigf"ﬁ?"fl % g?ﬁie‘[ﬂ&l&‘cciﬁ ’d%asz%eemp'r%?’g‘?’?ed Ther apeutic
i Nndeb0 dat anbinwdotdd hgemrsel [Forukrxampleaspayy @hditer campowhdstafditbe can be

used in f@ﬁ%&{@tdnnara zﬁ@ﬁg%&fenéoawmmkm&@oléﬁ mrmnxsltz‘r&ece@@aage of
such conmpou centrations that

d | aspa co
hol ude | AEE e eeFR T et eh e tbeter 0 4f  hensBREEe e RF % ¢ n
t hi s rangéndebigrigirhgseboingdshe dosage form enpl oyed and the route of
admi ni strati onMdgt kigris i ddir16%ache f @npounlis 06 HHaUtiaveht aeinzvet rati on and

t h t t
Conditi ont et Gl To88c iy {12 LRERHLE 1QePONSLELE YD KhE it 021 PBasis of
TYr er apeuf PEETY ‘G?lcla?)?’)‘ts TRET| ﬁi‘/‘é\"l‘ﬂ“@ﬁc’ﬂﬁvn Hy iesteldekeryhddat he
fol |l ow ngtna(am]]desoaeemmmtandsdrtaapmhdmw &be, intdtbiltiingt a ¢ide i nvention. 6.
EXAVPLE: Feﬁ@& eézh.@&ﬁé pﬁa's@ EXS5RIL cdenpysdd a:te%%t%ﬂsr aln i@t hods for

synt hesi zi n vent i referred methods
for synt hggﬁqitfl% tc?g ’r‘F é’%f“é‘ﬁpl 8F§°€30%Sﬁ?1d§f€?c*ﬁ'ue(Paﬁ?é%t’f"b In all the
reado on gm@m dage? i Rekivodonn, 8 1A -3l eMatsuwiangtmat er i WX are either
commer ci abi yciasdidaabbeaBfiadAadyl ¥1 oDdai-nabke. Usimilczuasdand techni ques of
organi ¢ sx&@ Slites 'BETQLDBAGRBY a5 HdABhEy a;péc%&;lgm;(: efms fox
protectin e various_functiona |t|es ar € vve kriown in the art, and can be
found, fofMasSHFReeti # koci%iskBloghenical, Rharnaca) 8¢ 4241 ene verl ag,
New York 1990y, and 2Behdfor20E2 REY| £J3084 Zﬂaﬁflmaazﬂ:le'% 26x0ait2.002 WO

991 28929 PCT/ U898 1A787 Greene & Wits, Protective G oups in organic

chem stryv, |1, é 5_( Sonsi! New York 1991. In FTGS. 1 and 2, the various
substltuents are1 structure (lé 6.1 Synthesis of

11- Aryl - 5, 6- di hydr 8he 1FPERVENS] Whieh s saRablars iondhpténgridid des a
eneral neahdss fohanAyDt e mgmAEDEAN tadladpid: Bredatiod- debyiingl 1H 10

i benz[ b, gl agep :g]des ven 1A general reaction
scherre[l s%row d’gﬁeﬁgi@? 1. ﬁ%@é?g‘%&b%%laﬁ&%& retﬂ(f{%g eV|gousI y defi ned
for 3r ucflgP%\Wzafz(?PﬁBFac?’FB°urﬁéﬁer IPrgng o 1RRecrative rﬁ“BPPGF-EeB‘F' de

appropri atehgowusstapabbel & dmhibbeiuppitencaedos atherhedqandadent), an 15

Bt o L D b e Eoh e omi t11 1 ¢
o o T treides AaEine i GRSk, A BRaRE 1o ool ad 1o Toom

tenperature and water added. The m xture is extracted with ethyl acetate.
The 380 conbi ned ethyl acetate extracts are washed with water then dried
over sodium sul fate. Evaporation of the solvent foll owed by colum

chr omat ogr aphy gives the substituted N-al kyl -2-am nobenzophenone derivative
104 in about 55-80& yield.

A d

=-20=



25 The substituted N-al kyl - 2-am nobenzophenone derivative 104 (1
. equivalent) is dissolved in a 3:1 mxture of tetrahydrofuran: nethanol.
Sodi um borohydri de (10 equivalents) is slowy added and the reacZOiMW2002
m xture is at roomtenperature for 12 hours. The
quenched by {iﬁ*ﬁg 30 2 N aqueous hydrochloric acid sol u?#@ﬁgﬁfﬁg reaction
mxture is neutralized by adding 4 NRsgueous sodi um hydroxide sol ution and
extracted with ethyl acetate. Thetonki-ned 2t hyl acetate extracts are dried
over sodium sul fate. Evaporatigon Y€ D&, foll owed by col um
chr omat ogr aphy gi ves the 35 subs yl'-2-am no- benzyl al cohol
derivativeIl06 in about 40-60% yjeRd. R “\ure of the substituted
N- al kyl - 2- am nobenzyl al cohol del'$ vagi veRilQ6 (s equi val ent), phosphorous -41
20 May 2002 WD 991 Zb929 PGTI 1J898ﬂ;%4°18 P oxi de (5 equival ents) and
met hanesul fonic acid (5 equival ents) i chl oromet hane is stirred at room
tenperature for 12 hours. The m xturg eutral i zed by addi ng aqueous
sodi um carbonat e and then extractedwi {h dhehl oronet hane. The 5 organi c
solution is dried over sodium sul fate.Rizvaporation of the solvent followed
by col um chromat ography gi ves the substituted
11- aty| -SWQEGPh?dro 11Hdi benz[ b, e] azepi ne derivative 108 in about 45-70%
yi el d. The subgfiisut-rd, 1ieacy- Erﬁl dbahyetibat i ltekD (@, bepy [dxyal;azepi ne
derivative 108p(1 ceq uv&@,t) 's% gpi%& Wit Qr Mgy carbonate (3.5

al

equi val ent s) and aI ké or_acyl equi va in~“acetonitrile and
stirred at roofa tEnp8f at IRR orSRt mhﬂ%l%en \Péft *éFll?as‘-"d‘tﬂééllaﬁ’ﬁ' i xture is
stirred famkéb togethalr waom Rgnper atyHog, )apdykaig;acted with 15 et hyl

acet g e. EvapogatllsonRof .tg,}g sojs‘éenthgi fé.‘ tolgetgmgifon[:értgggcgr as R oil.
Tlturatlon roduct meth [ Ne] by washing W th hexane

gi ves the 68?8 kﬁ% f’ﬂlf‘% 71+8r §F¢'§2‘é ary %‘?Cb! 11H— di benz[ b, e] azepi ne
product 1i 0 aseachifif éissdish dRi.n R30-BOYRyi- eRd: B0, At eandaRivéby, the

substi t ut gdladperdantly, Gedebysl oerbhHdnbegzdly longeptiRg $@nrbe synt hesi zed

from appr I jals according to the met hods described in
Sasakur a gﬁgbgéﬁaasﬁ %ﬂ%}ggig@#ﬂ drocycl es 15: 421-425. 25 6.2 Synt hesi s of

11- /%1 - 11- sub%isl 1ty 5 6481 RY dr s D&Yz ~5C E9)12REpi nESSTPR'S exanpl e provi des
a general —meohaki",f01C(§yﬁRhes+Q(m)g¢(R"):, -C(S)N(R"),, -C(O)C(O)R",

11-aryl - 11zg4be d,)tlui edzePe g yipdr Q@(g%%gpwe,] a.z:qg Beof@ppounds according to

the inventi ? %égeng SL {j%)ract; on 2§ §rr$ rovi degﬁjl nFIG 2. In FIG

2, R1-R15 “SH&) e IRVi 654 Phed F { )Lf@turaF(?b? IQJ‘(I) . Referring

to FIG 2,—Ct(ﬁéCSQ1)lﬁ§R' 't of€d) PN IR - Z&FhSDRYERSp~eROPEC AN (RiD ibve 104 s

prepgs ed ag(gescd)iNgr)in —Sﬁcei)icqmﬁd'-),suerac<sT>0:<@kauu on (0.25 M of an

approriate 35 grignard.r gg@ﬁgqc{(éﬁtq_l ethylceldeto tthe dd“ﬁa added a sol ution
a |

(0.1 M of the su stltute am nobenzophenaone vative 104 in
di et hyl eCRBFISTIS RixtHre(Fs Cshefw&'at GABC 38emE APA. (Cw&shed to room
enper at uedkgngl quenched -42 1 20 May 2002 WO 99126929 PCT/ US98/ 24787

i th W?L er. Egéé&f?tﬂ'oﬁsmhﬁﬂgéﬁw&fﬂ%%ﬂ&@éw f%\s%peﬁ@td;%hl Pf tge tsol vgnt
giv e crude alc Q ol product ii2is
purlfq ed Sﬁnﬁb?tlm? %p)n ]759’ 3@ ‘%L ?)]E? Y§-| cgﬁb'l roduct 112 as a
whi t e sol BdkynyB55(B00%nYi YL, dfepeuhdsubstit mte@mmell.erftc) ¢.;8) di ssolved in

di chl or onakapgl ta(hc‘Dsﬁb&tQthedDh(Q&P § O&lBkd38/11; OXhale (4 equi val ents) and

rret hane sul f on] egi val.e an X1 s stirred
roamtenRer{é ureygo ) %#%%lulr sr;tu ﬁg{:ﬁeeac :aa%r? ch ?e&‘%\%? sat ur at ed
aqueous s&8LaRTHH EHBoithe eTBPHP Sansdeténg vt h‘cé‘t/hyPRéce't%e -B@apor ati on of
t1r11e :ml)l \]/-?-HNREBI! mma@gbyi,cod(:jlu[?g)dcam%mgt qg:%-grmi/agté&q& R heg Cs) a]BkYnY190fV

aryl -11; t i hydr o-di benz el azepine.ii9 in about 0
yield. ' féHTE{émlé%-og%}? %1 substi tut ed- 5, 6-di hydr o-di benz[ b, e] azepi ne 114
can be converted to the correspondi ng
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 or ophenyl ) - 5, 6- di hydr o- 11HdI benz[ b. e] azepi ne (, Conpound 9) A
preferred nmethod 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 nol e) 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 nol e) of nethyl
chloroformate in 10 nL of acetonitrile, was refluxed for 12 hours. The
m xture was then allowed to cool” 30 to roomtenperature and stirred with 15
mL of water for 10 mi nutes. The reaction mxture was extracted with ethyl
acet ate (2 X 15 m_) The organic |ayer was dried over magne5| um sul fat e.

T TTTTTY, T

.



(CDC13): 8 3.10 ppm (3H, s, OCH3); G 4.45 ppm (1H, d, J=10 Hz, -43 a5 10
, 15 20 25 20 May 2002 WO 99126929 PCT/ US98/ 24787 CHzN); d 5.48 ppm (1H s,
CH; d 5.82 ppm (1H, d, J=10 Hz, CHZN); d 6.94 ppm (1H, m aryl )20 y204d’

ppm (4H, aryl): d 7.28 ppm (6H, m aryl); d 7.69 ppm Apyl). 6.4
Synt hesi sn]&fo%zéﬁ%fgnoxycar bonyl - 11- phenyl - 5, 6di hvdr o- 11H glbjg’USﬁPb el azebi ne
(Conpound i 4) Anp? cPrahesdefeeorf igrensy Af Hels dnypnkion, the compounds”
phenoxycardienythodd - ghestthichube d{1ly dherd Lt thid ehz [ bogdrez @fpieneaéiConpound 14)
is as fol Iog&%, A mxture of 0.25 g (0.00092 rmle) of
11- phenyl di hydr o- 11H di benz[ b, e] azepi ne, 0,318 g (0.0023 nole) of
pot assi um car béﬁa?’éo"d?ﬁi-' (E’rSf‘[Br’g’f‘% EMHedingNe) the SRBRGYNASHREPOERRSMt e i n 10
mL ofsacetafmsu:rubt'ure/va(sr)swhereﬁu dther hadvgyenmparat waeh f MdedestdgatlyThe m xture
was stirreg ng !gto LLwater for 15 minutes and then extracted with
et hyl acetate x 35 m.). ‘The organic, layer was dried over magne5| um
sul fate. Evapof8t P%?ltr&d:vérﬁﬁér’é?%cfé‘bﬁpéﬂﬁﬁ? ddeapliyly atdesyitapnd
Triturati cikyhyl hgroljsaiaredeach imdepeatibabby (ched)wasdjany tHe wiryh hexane
gave 0.28 0 I 0 i a I oi nt of
155- 165C. %Thnggr %%%cl?lggvlegna 8\? o %Qkhggﬁa O{ﬁlgga lcr%al{)éarp&NII%/R CDC13): d
4. 461 Bpm (i H, n gaet éﬁéﬁﬁre 8 Br BH) Rog BrosFippm (1H, d,
J =7 Hz, Gﬂd\lﬁu dré. 6@cfppmd@2bbdmt3a»ry‘1R)’ d 6. 98 ppm(2H m aryl); d 7.14
- 7.42 ppm (13Hy 5&0@1{& )ore@lezréﬁ dmblda i fibn€] Whe- sﬁbétﬁw%efae%&?&oéna
I\I-Phenoxy(r:]azlr bonﬁn- - k ﬁg I) 30 35 5 ( 6-di hydro-11H di benz, !'f
bi e azepi k(a(’fd 250 nfou % ‘ed nmet hod of synthesis of N
phenoxycar bonyﬂnlin?*'zherclﬁ’lreifemﬁ")bﬂglﬂemh}ﬁf d-s1 TR beh@ )R "e] azepi ne
( Conpeund -lﬁoo)oa"as—d(cdﬂmw) Aot are) of, G-c2ogc(6)did06e nol e) of
11-(2~-chl gr 2 ﬁ] 6 di hydro 11Hdi benz[ b, e] azepine, 0.18 g (0.0013
nol e) of pota siru ar Bonate and_0.204 g (0.0013 nol e) of phenyl
chl orof ormat e R ARPRETOPTEERY TR ter’Tll:I"élmﬁﬁE <f |t|hPed“‘é‘Pn'€'Jcﬂ?m 8fperature for
2 days. Themnpoxhds eanmmthober o2dstiudtuialntoxiulsat(&) #werdit:m nutes and t hen
extracted V\nthRetl@yI_Racg;_.ag €-t2)Xadp1/1L) . The organic layer was dried over
magnesi um sul fg %I ltere and t he sol vent was evaporated. Trituration of
t he 6Bt ai ned 3 18 5 2 WO 991 26929 PGTNS98124787 resi due with
et hanol then w8sHisngRi tOW 1R hexanehgavakRrodeggtiadn witthi Bl d)isof a white
solid havurcg-amnedﬁymwm nt of 95-99C. The product gave the follow ng

anal yti cal dat ?NQ; OFQE[ZH N); G5.58

ppm (1H, s 80° ppm E I9|r' Wﬁe (%H%ng j"ZSt [C)E%Z(ZH m

aryl); 6 7(%6(:10 ?rﬁeﬁ‘ﬁm(MH m aryl): d 7.79 ppm (1H, m aryl) . 10 6.6

Synt besi s of each of Ry, R¢; Ryy Ry Ry Rior Ry Rizy Ryy @and Ry, is

N-(4'-Nit rl%@éﬁ&éﬂtﬂyl -ded el ORRERWe) yRofip didnsdkesAd Hot hanzzhael azepi ne

( Conpound g A preferred nmethod of synthesis of

N (4 ni trdb ﬁ’?o $1)-11- (2' - chl or ophenyl ) - 5, 6- di hydro- 11H( 15

(rjlmbenz[b e] azeBLsnés(t%'hipm%@)Bé) TG(RQPR"g| FEWRIN (R"rhi xt TF @) &H(OQR2: g (0. 00065
le) of LlE3dc{ohdmrapheayb)eboyiediyfro- 11Hdi benz[ b, e] azepi ne, 0. 179 ¢

(0. 0? g3 mol e) ggﬁﬁ'?or. S H%%g&ﬁf&ﬁ%ﬁ %QQegteld;sﬁrQ:m( Qn@ogtl 18 el grol e) of

4-ni Trobenzoyl e in tonit d at room 20
t enper at urtPTESFTA% Rfurdls the G x@ UL md S35 r REEERN Y 13085 (F-Cot water for

10 m nut exalkpmglseacti on m xture was extracted wth ethyl acetate (2 x 15

m). The organescnkawerlsw%dd{aeﬁ&em%r s¥8eBesk Lﬂ'oﬁxu'tf'@t §rofyaporation gave

t he crude rogu i cky soli Trltura t hé crude product with
et hanol é’ﬁds ‘%‘?u?é ?’he(Sbtca? n%ﬂ(%]dl |‘d:1vxcn: ﬁ%‘?('&'r?é JGveTd. 148 g (50%

yi el dp of alkymyle &&i-iCeb)havyhg %Jhﬁé:llttuhgdpbﬁisnﬂzomf ayB- 1816 The pr oduct

gave the fldagyhngn@nalpsdieatedal@-c] nghlﬁﬁﬁLS)andS 4.42 ppm (1H, d, J=7
Hz, CHzN); 6 5.68 ppm (1H, s, pm(lH d, J=7 Hz, CHzN); d 6.52
pm(3H m 30 aryl); 8 7.06 ppm(3H m aryI) s 7.12 ppm(lH m aryl); 8
7.26 ppm (6H, m aryl); d 7.79 ppm (3H, m aryl).
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6. 7 ot her Conpounds' O her conpounds of the invention can be synthesized 35
by routine nodification of the above-described syntheses, or by other

nmet hods that are well known in the art. Appropriate starting mat 29Ny 2002ar e
comercially avail abl e or can be synthesized using routine nethod -45

'n 5 WO 99/W@HMNB0 Nay 2002 PGT/ US98/ 24787 7. EXAMPLE: [RETHSIH i vity

Thi s Exanpl e dar@ra&tyrlataﬁa an&@m bubyt ues@uessd Wmhaéyemmlynds of

formula (T) étﬁgé ryrt&“t 5 %{(?d%l%ngkﬂgﬁ}se gf e&ythr yteso , channel

assay) andFf ogenl n Fati on (m 9en| c”assay “nvitro.
The assay@aép@e!gen(é-'rxaq:d)yaébbl4 cfhre)f BLkeryb e 4€i1Kg) tHYWlvitro activity
of - ot her COWDOIJ:EICE&)dﬂ'xei'Oﬁﬁélf&z(eld) enodinBMREr tHeNd@lpddndkoape tibskhe percent
i nhi bjt |onfogo%ﬁﬁa go el (10 ~, M conpound) and the | Cso were
deter ne& escribed rugnara et al., 1993, J. Biol. Chem
268(12): 8760- 8#685 TRé ?Ter@&ﬁ‘%’wl it i on of mitogen-induced cell
proliferation g} @s~eM canpowrid) and the | CSO were determ ned as descri bed
in 15 Ben2aqu ad, 9%, Nat 4 t | H 3T3 nouse
fibrobl ast cells tAT%C cI(\I% %BE'@?EM%%%%%%%&% IW . E‘E%lancer cells,
endot hel | 4Cst@b) STAABDPi brobl asts, as wel | as many ot hers, may be used in
the pel | proliRenat +Bh @ass®R’ Bel edtémrtabénatqzmaﬁl’iecuwéthdal,l ikine wll
depend |n(gocpqr% Qeﬁge desired application, and is well. within the
capabiliti'é§ ot an-ar |nar|I skilled artisan. 7.2 25 1, bel ow. conpari son.
TABLE 1 30 35 F3FR/PFRE DAFACEORVEXENELARY COVPOUNDS M t ogeni ¢ AssayGar dos
channel AssaycrRympeun®TCOHF ( ~MLi; nhBbhidr oA (% =cso (~eM I nhibition
(% d otrinmazol g162692 qu 04620 r3( 1},56500 77S75.2(2)5.2099.01.3099.0(3)2.40
99. 00, 8A697. 4 esult he_res 1ts ;__he experinent are provided in TABLE
a ot} mazol e |R repoHéd “For~ put p(? eStof* 246 20 May 2002 10 15 20

.3 is =H; .

R,, is -R’, -F, ~Cl, -Br or -I;

R,, is -R", -C(O)R", -C(O)OR", =C(O)N(R"),, =C(O)C(O)R",

-C(0)C(0)OR" or -C(0)C(O)N(R"),;

20 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,
-c1, ~-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, 1s =R’ or -OR’ or, when taken together with R,, is
benzeno;
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25 30 WD 99| 26929 PCTNS98I 24787 M t ogeni a Assayaar dos Channel
~AssayConmpoundTCso (/~M Inhibition (%9 zCso (~1Mi nhibition

(9% (4)1.589. 00.38498. 1(5)91. 0>10. 014. 4(6) 87. 00. 23697. 5(7) 1. 6099. 0e-May DB3. 8(
8)2.2084.00(9 99. 00. 0850- 0. 09397. 3(10)53.01.533-1.94 2. 0>Z0. 09
.5(12)13. Ogg’(f)g%?%oB 131. 797. 00(14) 0. 0498. 0>10. 0l 4. 8( 15) 488@9%8&%?50( 16) 1.7
99. 0> 0. 00. 45¢39h 19%65%, B4 6n8. B0 1§ THy 2. 699. 00. 502- 0. 69281. 5(19) 1. 699. 0> 0.
052. 0(20) 1. 79R, @=16RO|, 3-6Y 24 2B£93. 0>10. 02. 1(22) 3. 699. 0>10. 014. 9( 23) 55. 0>10
.018. 2(24) 89. Q>1.0. s 55§ 25 >1Q. 08..5(26) 0. 04- 0. 9099. 0>10. 00. 8( Z7) 2. 2099
. 0>10. 03. 0( 288?%‘5—%5%%98‘%‘60%’%%58% 33“%09 !00. 414- 0. 43395. 1(30) 0. 60099. 0>1014. 6
(31) 0. 40099. 0B£012. R32)F. £6§0951D0( 33) 2. 40099. 0>1067. 5( 34) 4. 0099. 0>10I 2. 0( 3
5)005071-0.09898i8 -#i7 WD 99126929 20 May 2002 PCTNS98I z4787 8. EXAMPLE:
~ctiv~ty In C?ncgg Q?J loLipes This Exanpl e denmonstrates the
antiproliferati‘ve effect of $Several exenplary conmpounds of fornula (1)

agai nst a var Ret ¥5oTR'van&dP) BEy | 'q’i‘?‘?é@"rTﬁ@(%)s"QﬁVs are(YErE &'l 9* appl i cabl e
for 5 dermmehcadjory;t he antiproliferative activity of other conpounds of

formla (1) Gadn @OuaN 1Qheflhdnclle s20LERERIE TG Bhi VE-agsays descri bed
herein were 10 J;_)erfo d ?gl r):g s%g(nq]gﬂ asepti ¢ prqcedures and universal
pr etQut i GRESEEF RS USE of AL LR Y doel (P~ r%l’ﬁ%‘)rli’gaééfleécﬁgb)ng RPM 1640
medi a (Gad&gnyébntaining 2% or 5% fetal calf serum (FCS) (Biowhittaker) at
37C, 5% COz apge95% humidibyenddit 16elskIc¥RES HRARSRAENGMSIHY Trypsin

(G bco). 'Prl.o}(’.to%_ ddi él_ocn of ..l est go_% ung’f tt}&ecSIs wer e harvest ed,
the cel | SRARBEF DG &b ahth SebdtFd 16 LYY el F %) 100 ~1 5% fetal
cal f ser @KYRES) @nf€ai nényl RPMnomsdbahifuted6-(Getdy,Jplaatyds &@atCicubat ed
to;/eiii gh}altﬁt_hrﬁfcbr 51%n@h auagdi%%&qrdsd@gy.almrw;t&ec(aj;iay %f the trggt ge_nt,
stock sol utiops_o e Q . 0 were added in
100 ~I FCS cogﬁ?ai Jrﬁ};nlg%rrrléd?E%gﬁgpasq%%%a%%&g%ﬁégea%te?gg fu’gnn%éspf)ﬁ'g 6?&%‘:’3 uM and
the cel | $a48FEeR nEIAFa 88 FHPUR, CANPELINGa9E R 'I7CNO5UBBIRANT-B5%

hum di ty.(C25C;Fobliowd ng(d, ACH ballkeny 1 tdred ol +ayl) atkypmyk.ei n was determ ned with
the Sul forhodagi 1618 GRBBheASSAY:rBh@NaNLEGifnt, +8Q0zompoAk! o Cancer
Inséo 82:%1107-,}1]%# Ggwth Jag blst.l on, reported as the concentration of
tes cor‘rﬁ: nd"WAT et Ahitofte WGt cel | proliferation (1Csa) was

determ ned by curve fitting. 30 Values for VP-16, a standard anti-cancer
agent, are provided for conparison, for MVRU cel%  all cancer cell

lines tested were obtained fromtyg Type Cult ection (ATCC
Rockville, MD). The ATCC assessio Y pgre as f HelLa
(CCL-2); CaSki (CRL-1550); MDA-MB-231 (|HTB-26); MCF-7 A549
(CCL-185); HTIB-174 (HTB-174); HEP&X (HB-8Q ; DU 145 ( ; SK- MEL- 28

WD 99/ 26979 20 |
CRL- 1611 ) ; U 118M&( HTB- 15 )

(HTB-72): HT-29 (HTB-38): HCT-15 - 48
PCT/ US981 4787 ( CCL-2 2 5 ) ; ACHN (

SICOV--3 ( HTB77). MVRU cells (Stender et al., 1993, J. Dernatol oav
20:611617) were a gift of one of the a(®)hors. 8.2 RESULTS2Dhe results of
the cell culture assays are presented in TABLES 2 and 3, below. 49

&

(3) (4) (5)
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O TABLE 2 RESULTS OF SRH ASSAY 5% FCS/ 5 DAY | NCUBATI ON Cancer TypeCel

«Li aeTeet Conpound | Cso
(uM VP- 161316172021222327283031333435Cer vi cal HeLa<1. 250. 60. 20. 3026Rap @3k 1
. 80. 90. 90. 50. 70 5Hr east MDA- MB- 23<1. 2S>1>10. 50. 90. 4MCF7<1. 252. 74. 24. 5>13. 51.
83. 10. 50. 61W832392%1 22 4LungA549c1. 253. 1>5>5>14. 21. 93. 41. 1RCTUSIBRATE. 1>5>5HT
B174<1. 251. 42. 63. 60. 71. 91. 41. BO. 30. 10. 50. 21. 40. 94Hepat ocel HEPG2c1. 251. 83. 42
.60.91.91. 42. 30, %‘?@b. 90. 41. 41. 54. 5Pr ms{ at eDU- 145<1. 25>1>9>1o. 9Mel anomaS
K- MEL- 28<1. 2S0. 80\70. 40. 60. 3MVRU<1. 251. B2~72. 50. 51. 50. 92. »&/20. 20. 50. 21. 31.
23. | Col onHT29<1,231. B2 ' 39. 60_21. 21. 60. 8
0. 40. 50. 3Renal 1 N
1>1>| >10. 6Nor
usel929<1. 2S0. 9>10_5
ON i TABLS$ 3 TS OF SRB ASSAY Tes
Li nes ConpoundCona ons %-CS/ days A549 HT29 M ~2U MCF7 HE
U118MGVP- 162% 3 dag;;.320<2.5<2.542@63 qiysli.49.74.61.755962
daysl. 41>1065% 2 day’s>10>101075% 2 days$210>10>10145% 2 day8%1010>1 0265% 3
days77.24.95.95. 45, 71275% 3 days<I|.25<1.ghgl. 25<1. 25cl. 25, 9285% 3
days1. 8<1.25<1_2S2. 1t1. 251. 3295% 2 diz;;go>10>10305@63 ii}:o

HCT-151. 30. 90. 4
AOvar y SK- OV- 3>
3>1>1>1>1>1no

10.9 O ~0o b N 0~ N ~O "0 n Gn

daysl. 7<1. 2Sc1l. 251n6<1. 25<1. 25315% 3
days<1. 25<1. 25
days6. 96. 34. 95.\46~ 15% 2 days>1 .
a ~0 0~0 0~ NON 20 May 20 /26979 PCT/©S98124#87 As can be
seen in Tables 2 4 3, conpounds whi chsexhibited signifigagt activity in
f he m t ogeni ¢ assay-described in Secti@n}i7, supra, exhibi{f_ dignificant
antiproliferative activity against a variety of cancer celt 5 |ines and
cancer types ( I1Cs®lof | ess than about(ud ACM . Many of gihg conpounds
exhi bit conparable or even greater antiproliferative activity against a
variety of cancerTceII types than VP;i§E§% known anti-cancer=agent. 10 9.

(o)

EXAMPLL: For The fol I owing ex | es provide ex , hot
limting, for S Tor adm ni sterifig the conpounds of wt-he invention to
manmal i an, espg&c human, patients. yAQy of the '\ /

g

(12) (13) (14)

< S

N

‘ﬂ'\ alb, qﬂ'\ n‘D
¢ J

(15) (16) (17)
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( compounds described herein, or pharmaceutical salts or 15 hydrates
»thereof, may be fornulated as provided in the foll ow ng exanples. 9.1

Tabl et Formnul ati on Tabl ets each containing 60 ng of active ingredpsmnl2e02e
made up as {woldwaway 20 ' Active Conpound 60 ng Starch 45 S98/24787
Mcrocrystalline 45 ng 25 Cel | ul ose Sodi um carboxynethyl 4.°5 ng starch Talc
1 nmg Pol yvinylpyrrolidone 4 ng 30 ,(10%in water) Mgnesium Stearatée 0.5 ma

150 ng 35 The acti vB8HN\ngr edi ent, starch and cel |l ul ose are $sed t hrough a
No. 45 nesh U. S d m xed thg The sol ution
pol yvi nyl pyrrol idg xed with ant powder seshi ch are then

passed througitiagNo. |14/ mesh U. S. « he granul es ar N-ed at 50-60C
and passed through a . 18 nmesh U. si eve. The sodi [cboxymnet hyl
starch, magnesi um stedaraté and talc, previously passed thrgugh a No. -52

a WD 99126929 20 May 2002 PC fNS98/ 24987 60 nesh U.S. sie are then added
to the granules, which, after mxing are conpressed by a tablet machine to
yield tablets each( 1R ghl ng 150 ny. Takkejs can be preparegofromthe
ingredients listed by 5 wet granulation followed by conpression. 9.2

Gel atin Capsul es el atin capsul es ar@prepared using the follow ng

ingredients: |0 Ac suI e Starch dr@ 200 ng/ capsul e

Magnesi um St ear at,g re m xed and
filled into hard g 3 Aerosol

Sol ution 20 An @

conponents: Acti Ve =5
22 77.00% (W w) (CGAlprodi fl uoronet hane he active conpo s mxed with
et hanol and the j m xture added to gortion of the p eIIant 22,
cooled to -30C andg tlransferred to a fi I£%ng device. The required amount is
then fed to a stai nI ess steel containef*ahd diluted with f remai nder of

Yoound 0. 25% ( 5%pPr opel | ant

the propellant. The valve units are then Eitted to the captainer. 35 -53
. WO 99/ 26979 j;/; QQ @
<
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20 May 2002 PCTI US98/ 24787 9.4 Suppositories Suppositories each containing
225.ng of active ingredient are made as follows: 5 Active Conpound225
ngSaturated fatty acid 2,000 nggl yceri desl0 The active ingredi entoMay parsed
t hrough a shU. S. sieve and suspended in the satur y

aci dgl ycemggg%rg%vi ously nelted using the m ni numheat ne@%&%g he

nmold of nomnal2 g capacity and
8%%ach cont ai ni R Ho\ Ny

ows: 20 Acti veo%rrpo a50

25 nlLBenzoic ac sol utionO. 10

m xture is then poured into a suppositor
allowed to cool .1 oSuUspensi onsSuspen
of medi canent per%?fﬂdose are made as, .t
ngSodi unb0 ngcafbyxynet hyl cel | ul oseSyr

m.25 Fl avorg. v. ong ‘?\ngarifi ed wat L. 30 The a¢ redient is
passed t hrough 45 mesh U S. si J4m xed~wi t h um

car boxynet hyl Gse and syrup 0 &Qrbu @ smooth paste. ecibenzoic acid
solution, flavor and sone color are dilfut gd>eist h sone of g4 wat er and

added, with stirring. Sufficient water 'S then added to 35*produce the
required volume. Thsp)f oregoing witten gpgcification is 095@1 dered to be
sufficient to enable one skilled in the art to practice the 1nvention.
Various nodifications«®f the above-descri hgd nodes 40 for carrying out the
i nvention which axg¥pbvious to those - 20 May 2002 HS@Q&%Q
PGTNS98/ 24' 189 ski})+ed in the pharmaceutcal arts or r@@e ields are
i ntended to be wPTYQin the scope of th ol I owi ng cl ai g cited
references are \eb hncor porated i phejryentiretieg erence herein.
Q07

-55 a 20 May 28 bt | s O ai ned ; conpound havli ng the fornul a:
R~z or a pharnace dlly acceptable s r hydrate th bf , wherein: Rl

is -R , (C6-C20) I or substituted ( C20) aryl; R2-R', -OR, -SR,
hal ogen or trihalonethyl; R3is -R, -OR, -SR, halogen or trihal onethyl
or, when taken tog€er with R4, is (C83€Ro) aryleno; R4 (85}R , -OR
-SR , hal ogen or trihalonethyl or, when taken together with R3, is

(G- C20) aryl eag:ySaGhRheBSpr BorRa oo Ment? EneRldppdiifas Bl and RL4 is
i ndep, nderﬁt}]_‘l seJEect edtfrotin he group_cons] sting of - ,._hal'ogen and

tri ha?omet f%e o SRiEhuga! ?r@‘%(aO)(I-I?) ¢ V5 Re preyfohat, @gS‘)‘@?', -C (0O
SR' , -C (9P Br'are.@aqiOrRY{, (Rt }Jegst oge(SF N, (R, Ri2,E0 R{ORLCK,O R
EC§S)CE0)>I§;, RA AL BR Rys S(rskg;( SBsF%sthexS(tQ)aﬁ( g-)q;}z, 1§ é(t(%)éarc&ﬁaﬁ 05&, -CC
ocs_c,-c(g%)n 02, S - S),0R,, ,_- , -
(0 ¢ (3 T or nalp g fhase rblof 1) Ry Frand 3 dxe pEfbe (0
(R ) 2, Mg’ (S)"N (R'') 2 or -C(S)(S)N(R")2; each R is

i ndependent | y Zelyt @edothem pihef gyredp enbodindrit)gthé cdbpdu@lsCaye al kyl ,
(C1-C6) aldpenyl opndAel@Bal AbKMIME (1), with the proviso that when R,

and R, are each ~H, at least one of R,, R,, R;, R, Ry, R¢, Ry,
Ry, Rier Ruyr Rypr Ry Oor 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 ll-phenyl-5,6-dihydro~11H~
dibenz(b,e]azepine, 1l-phenyl-9-halo-5,6-dihydro-11H-
dibenz{b,e]azepine, ll-phenyl-9-chloro-5,6-dihydro-11H-

20 dibenz(b,elazepine, 1l-phenyl-5,6-dihydro-1,2, 3-trialkoxy-11H-
dibenz(b,e}azepine, 1ll-phenyl-5,6-dihydro-1,2, 3-trimethoxy~-
11H-dibenz([b,e)azepine, 1lil-phenyl-5, 6-dihydro-2,3,4-trialkoxy-
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each R' is independently selected fromthe group consisting of -H (Cl-C6)
+al kyl, (Cl-C6) al kenyl, (Cl-C6) 56 20 May 2002 al kynyl, (Cs-C20) aryl,
(Cs-C20) substituted aryl, (Cs-C2s) al karyl and substitut ed (Cs- Q@Mayzooz

al karyl; aqg b 5ry| and al karyl substituents are each | g{)ﬁ tly
Ao B | )

selected fr group consisting of -CN, -OR , -SR
hal ogen, (Qlz-Cabeakkyle]d{fEbiGe) and kanyli-phé&dy Gs), sahkuwi-o-émd t4F-I hal Dmet hyI ,

with the a M@jrbelﬁ n ﬂe%i%re each -H, at |east one of R2, R3,
R4, RS, Rsp&olé\esc%Rg‘p &Ril %[g & or Rl4 is other than -H RB is other

than -H or -Cl Té‘ﬁdCBFmF%aa@stfoFﬁPé%e JrefRrefsto deredn ey SR iRifeENe han - OCH3
2. The Gomgpouechaobf Ctaitunkrism, wordlormRtiosal Rsomef Csm CXxxterapy| or

SUbSt%tUteggéﬂgifg%obra?égmeﬂgac'§soﬁ§rlsmOR'Asr%ﬂéDQQngiaérdevfﬂggthyl R3is
R, - alog%n ri hal one when taken together wtTh R4, is

OR
(Cs:C20) afyiibdothas Fgecﬁlcat&ﬁ“ carfhlrﬁﬁéﬁsﬁ?t ¥ ¥aPBRethyP%r, when taken
t oget her wadsiRle itsut@serGn) canﬁbm&tw@a@hmﬁmdﬁc Renaﬁ%ﬂ,orﬁg-lcRgr Rl o,

(F;fll, R'Rlzha A eﬁd}gﬁgité?mﬁ%ildgqnggﬁadem | Shovghesd %Je&g%eaetmpweconm sting.
- , | 1
(O N (R‘ :)n ntlen @C@Ra@s&ﬁ. aXy ‘@Ltl’:@meélt:o)cca:@orm t r(n& Jéc(né:?%\y 2,
eachiR i semmdemn@entdny grsmettdd isanerigefgrmuphdohsesbimit of - H, (Cl Cs)
al kyl', (Clp{Sogalchenyt @mh{ae&@sgicaen ka\eublty e’ eBeriBed NdaRARdeNt |y

selected from cansiesting ( 1- | kenyl ,
(Cl-Cs) al kycé:f‘]‘ (%58%8 ol Eh ’w@é’ ton '&3{ %sutlgd!ég? F‘gr 8?%53 al karyl
and subst i?® (fesec’z%?;e%qzapwrm%ﬁﬁim#allzoemtzaezs@h*és a"%hflreaﬁd al karyl
substl tuem\scrarsaleacbam nse peadeny | praaireat pd ffﬁ‘éblﬂlhbeagé&hﬁbxﬁﬂn&hﬁhl ng of

hal , | d-Co6
ey a T e E ﬁ qeid®! QHER acfel PRELACY b MY OB olatgdy, L (G -CD)
hal ogens aﬁ'réi &9ch 1|"ﬁ&l’é"b nt’-F‘?rg‘?—mc €f13F sygrh a& hTHE°E%Hﬁ)Lﬁ?&d5f Claimi,

i n which -theiichybrial kemricbandia) ketoyl) , grolips-iar ecédechnitdeperdant | y

(Cl®), t%@srpxﬁlorqeoy@m areeccpheaxa &rgatnh@ a&y&sergiacw QHp§c@Efc hy%&aeno S.
The conpound of

h
i ndependerﬁﬂ?a"ﬁlc a%l ’I'r#e hé'gh ?%%%e ojfc &ras mz_L'hydﬁov\KPEﬁp?ﬁ%lq §°l§’ ?r?ce?%)
R' , 20C ( G-CRproparei®)aqdd Rprypazndioew( eFid (mtardicicreld, @tEO) OR' or
-C (O) C (InWrsRly) ©he dammouad ©é ddravieitédd intoaMthehfre&® baye (6gmC 0) aryl

-R or- G\I’m, ORI 210880, t aken toget her vv| th R4, aryleno; -R or
-OR or, erﬁeg(lggﬁnt ogle gr W '?h g_CG aryl_eno; each of R5, R6
~qgEcti bedy

and R- is -H PR& pgdifion te th@:lab" cW@“BdFQI apdERYT 5 R3 i s
is (C6-C h#acegtically acceptable salts, the invention may employ,

25 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

30 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

35 incorporated herein by reference in its entirety. Necessary
starting materials may be obtained commercially or by standard
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57a 20 May 2002 each of RO, Ro and R11 is -H R12is -R, -F, -Cl, -PBr

. or -1; RI3is -H Ri4is -R, -F, -C1, -Br or -1 RI5is -R", -C (O R' ,
-C(O R, -C(O N(R") 2, -C(O C(O R, -C(O C (O ORoMiy20Q (O
C(O N (R -each R is independently selected from g@y
consistinngé#”’-%ﬁzE(Cl-CS) al kyl, (Cl-C3) al kenyl and (C1] g‘gﬁgﬁnw each
R' is i ndppeceibnielsy of epxgrardd themistey gr diopecversi sanyggodfthdd, ( Cl- C3)

al kyl (cgo,@ur@sksauleor&n@mm yakiiidp1e(06-Clo) aryl, substitut ed
(C6- C10) ar %%Ie , é’n ClBé ar and ( the
aryl and al karAﬂ lé’ﬂbgf' ? rﬁ°§¥’8}lﬂde§c’ﬁe etY(i‘é‘Eieﬁﬁ fek %edycﬁ’r 8fh t he

group conshsagerg &b abDRect siNB2e c4 dehydrafion Gf; deBprma‘d:J,or( C1-C3) alkyl,

(4 -&3) abk@m&l n&lﬂ\ﬂaign Céiéna&ake}émyfera%i&hﬁ\.agomqwt@rﬁ&n&halsmnlg, i n which:

Rl is -R n n taken
t oget her ﬁﬁ?’h&ﬁ% )éebhgmnuzeesno Pﬁﬁfegg‘%alﬁfy ’ E)R'For‘é})rou'\%héﬁ f@%jeel‘Ftt gﬁet her
with RS, ﬁsS@érfﬁzseﬁé se‘aeﬁns()ftORsetﬁamm igs pbarmcqi@gpgalwctw@;mr -Br:
each of R9 Ri1o aidtRidsés, the RERiVv6 cdipounds &f tHelinfdstish -H R14 i's

-R or OR C(O C
(O R or MEFE(]%) t% %'_{I&?‘C%l(og)icgl Racugl(t@e enﬁenﬁqgﬁggélggﬁg’(f from(t)he
gr o congaéciqsqgh@nne of CEYEBYoaYksS ar(dcpmyi*a}%ﬂyﬂ mapwaXi@n C3) al kynyl ;
each R' igeindrpaddenitiorsel aetvadet | Oin tdtmegEases C Al Sbinpdurfs o, ( Cl- C3)

mong subs et Ak ey Souphe daty ihe B, e BrbdBkEoL0Rn N e 7

(C6-C13) a‘F‘kJa‘HFIlesandA‘i%é%WPnénﬁn%?’kEﬁ%ﬁedsBbs@?zf"t}&?t 4I3rvhidch
i ndependeaghibizeal att teadtt amet b€ ghesy mlonsiasblogiafl aCRivitiddOds -NR R

" CLys(C1- Chls pldeids b Gle epabkenly| sagsh (2 o) pAldoiY by It compound of
Claim1, Ich_is t|r1 Corrpounds (2) (3)

(4) Bf (5) (s% (?fgf§3 (d%“{fﬁflgg CochpoundsaE' fhe 'Y Zhe ORI

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. Bicl., Chem. 268(12):8760-8768; Benzaqueniet 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% inhibition) 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 degrée
of one activity, may be preferred. Thus, when the compound is
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to be used in methods to treat or prevent sickle cell disease,
or in methods to reduce sickle cell dehydration and/or delay
the occurrence of erythrocyte sickling or deformation in situ,
it is preferred that the compound exhibit at least about 75%

5 Gardos channel inhibition (measured at about 10 uM) and/or
have an IC;, for Gardos channel inhibition of less than about
1 puM, with at least about 90% inhibition and/or an IC,, of less
than about 0.1 uM being particularly preferred. Even more
preferred are compounds which meet both the % inhibition and

10 IC,, criteria.

Exemplary preferred compounds for use in methods related
to Gardos channel inhibition and sickle cell disease include
Compounds ., 2, 3, 4, 6, 9, 18, 29 and 35, with Compounds 2,
3, 4, 6, 9, 29 and 35 being particularly preferred.

15 When the compound is to be used in methods to treat or
prevent disorders characterized by abnormal cell proliferation
or in methods to inhibit cell proliferation in situ, it is
preferable that the compound exhibit at least about 75%
inhibition of mitogen-induced cell proliferation (measured at

20 about 10 gM) and/or have an IC,, of cell proliferation of less
than about 3.5 uM, with at least about 90% inhibition and/or
an IC,, of less than about 1 uM being particularly preferred.
Even more preferred are compounds which meet both the %
inhibition and IC;, criteria.

25 Exemplary preferred compounds for use in methods of
inhibiting mammalian cell proliferation or for the treatment
or prevention of diseases characterized by abnormal cell

( proliferation include Compounds 2, 3, 4, 7, 8, 9, 13, 14, 16,
17, 18, 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33 and 34,

30 with Compounds 14, 26, 28, 29, 30 and 31 being particularly

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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but are not limited to, inhalation, transdermal, oral, rectal,
transmucosal, intestinal and parenteral administration,
including intramuscular, subcutaneous and intravenous
injections.

The compounds described herein, or pharmaceutically
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-
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
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
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
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
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;
Asparaginase; Bleomycin; Busulfan; Carboplatin; Carmustine
(BCNU) ; Chlorambucil; Cisplatin (cis-~DDP); Cyclophosphamide;
Cytarabine HCl; Dacarbazine; Dactinomycin; Daunorubicin HCl;
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aaHp-N~~N2N\, / \ and ci (gg? 20 May 2002 10. A pharmaceuti cal

. conposition conprising an effective anount of at |east one conpound of
formula (1) and a pharnmaceutical |y acceptabl e excipi ent, carri er20dviay 2002

di luent: Rgo 53? 03978 R—~RsRsR2 U )Roc /RyaR~ 1 \~ R13 orpcrapegdaceutically
accept abl e sa% or hydrate thereot, wherein: RLis -R , (C6-C20) aryl or
substi t utBokdr@bi€2n)HEY y |IEstRamustiné pho€fhate S¥diuhal Dgapsdtet (VEral onet hyl ;

R3 is -Ryg); Foxyr téfhe mwg@fh@lﬁt@ba&rﬁ%@a&haﬁgﬁ% <AkE toget her

wth R4, |s(r | enog; |s- en- or
tri hal ometHA oeswca#@w e)iehipetpnifa dPFATieron dlfesandiitarPeno: each of
R5, R6, Rwyepz8lil®, addtnteRYLHRRIRe1dE3 ngr fdcfdm analoguependanstinesel ect ed

fro t he .C f: h l4: 590 aa20
v 2002 %éguﬁ ﬁeéﬁﬁéfmaﬁme%u ﬁll%geeﬁ%stﬁa'r%% 0@ 1an

(0) SR, e%‘faé"%)’?%ﬁ“"e' %‘-‘6‘67 Kethotte g‘f)“" &) M Féé“’?“"z “é?%?‘%i OR',
- C('S) C( 0) R.p'~TPD) C(1)tRxantEosy S Roctremuomﬁmmyars) (O R,
- (O O S) R varbsk DE(HSR st reft SI6ES),;Ofanox ) CUA-SR, - (O X(S) SR,

S A AT, PR 2.0,
of 1p, (GRIEateal kysacyioe CoyrAMfXen\Azagalidnlos Hexbretlyyinedaphn®' i s
Independe{mhm SEhE@fﬁhﬁirrpm,th@t@jﬁﬂbn@omﬁéﬁlﬁyp@A@f mé&hl&i Yafl kyl,

o

Cl-Cs I Ik I d I
EC; C2)s)a’?’;tjﬁ«ft’)(l flyﬁ%}d u% al tu %’ &er&g% ?Iq(’)a/trselm Cgﬁ’aet %I létﬁ;[jeal ﬁ?fr/yI

subst i tu&ﬁ@)dr@e%&qﬁﬁqﬁdéb’@naéht Ilgﬁcslértée‘,‘?édaﬁdr W@ﬁe"—@*«’mﬁ?,c%@l sting of
-CN - ORVindeSkhe, sulMite.-NR R , halogen, (Cl-Cs) alkyl, (Cl-Cs) alkenyl,

al kyn | of Caim10, in
13 ] e L U S Tt A0
“OR, hal®HERisEets H’QI Ry FOTREHNAS °§ , edf§“’e éPBg%‘?FJd‘rdyet'rl hal onet hyI
or, when €.4.ak@nicygeichantit-tibpRissans: @Ev9€208.arnylivhpraihe,s -R , -OR,

hal ogen CHestlﬁkEﬁiﬂéYPtéthrthyMﬁQ t@@ﬁ t_-aﬂeﬁ@ertmn& B%mé s (Cs-C20)
aryl eno; R14 is

| ndependecﬁ eflsél e tr(?l%tly(%hhﬁgpﬁ? J}?tgor%rslleSt |r%°d(a8?'neF?m£hal ogen and
tri RAl ongtappotiRize) 5 noR-tricyelyy amd anti-deyregrant dng)(eNg(R' ) 2, -C
(0) C (Osdtralife( BWrdzdddheCid, citaldBram) f Qa'N {rRagphnsts (e.qg.,
verapamil, nifedipine, nitrendipine and caroverine);
Amphotericin (e.g., Tween 80 and perhexiline maleate);
Triparancl analogues (e.g., tamoxifen); antiarrhythmic drugs
25 (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
30 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
35 auxiliaries which facilitate processing of the active
compounds into preparations which can be used
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60 n a 20 May 2002each R is independentlyselected from

. t hegroupconsisting of -H (Cl-Cs) al kyl, (Cl1-Cs) al kenyl and (Cl-Cs)

al kynyl ; each R' is independentl|ysel ected from thegroupconsi sti ng2oMay 2402
(C1-GCs) alg ?;;ng) al kenyl , (C1-Cs) al kynyl, (Cs-Czo0) d’* o/e81-20)
substi t ut ary ng C2s) al karyl and substltut ed (Cs- C25§ ,ﬂaryl andt he
aryl and Bha&aRFed bgﬂhﬁen?§°ﬁ?’ée’%ﬁ?ﬂ!“ﬁ&§b‘é‘hc?eﬁndle?e§69’é%twrf 5fh t hegr oup
consi st i nfputfe oENadRiistrab@dn eidddr. , hal ogen, (Cl- Cs)

al kyl (CL-C5) aidenybocd O, Cehoaldotid 20l 1 RRHETER Wby e 12 The

conpositions o gens are eac |ndependently -F,
-Cl or -grormyatedeil AFNGORE| BAL WFLAsa; H&?FW%YV\HPCHWW%WFH&I kenyl
and al kynydmpgridipe bugfesac Buchdepaiddet Bys¢LitGdn, Rhegerys groups are

pheny! or?glhﬁcl%yl BRI ARBS ey fmé%@obuéé@r Theag0BPoaL ULl C 2l m 10,

i n which are ‘each i ndependent y-R‘ - (
15. The c?ﬁf‘b‘d&sftfféﬁl%? @eéﬂFﬁFibtslarPRmPEha‘FastQ§ eRParreer o R . C (0
OR' , - C fadmeNteR aye sedCiaGFh€ {dPmuRation C (SOchCré@ptOitomre

C(O)C(O)é\gﬁl)aal 1fnowdeCOAROsEL i on of A aim10, in which: RlLis -R or
(Cs- Clo) aryl ; 6 or -CRis

: I s-R

(C6381 o) aryl erﬁ? Rﬁr?Js E}Q%“J‘Br"sx@?*%n'(R%é‘eCf%’}'%?“)ﬂdénS?h(?‘? TR ekREN t oget her
with R4, meadidlyebyt ekminiogetheragiiive R8mpewnh(s)f wkSh R6 and R~ is -H RS
i SCl- R B ﬁxam&%eutﬁ&aﬁy a'cc@ﬁﬁ@bﬁ cBQ:riB*:QC W RhbwhSin thégja%t' SR‘-' 1 -CF1( o9
- C1, r is - , -
R %)ctbﬁarrleﬁs-ed%é lﬁge cozﬂpouedf g‘d:l-teo)lnl}éentlb%R?l beC (O OR' or
-C (0) C qu)m‘-l\liaGRd 3s Ziahé&@ﬁ RPlJrJSS'l ﬂdéﬁéﬁ%lerﬁalpﬁuééﬁec%@l#%m t he group
dongksti ngelaf, skrup&l- éljal)rrabkyl suddehs@3hsahkd e andte( Cfofmraal( kynyl ; ) each

R' isin S H (Cl-C3
aI kyl , %? bﬁ% qBque% i p%%é%ﬂaigf%i%engp C%A%%grwgigéshbst i tuted
(06-d o) %R%Hara(teenfc@r éﬂrﬁéry ed?anslPSsPP ftRef (—*')eéléls)fcam@oﬂtw and the
aryl and cdtdamplllgudrsindimgnbsreswel teiangh mi Rtheyen cedt k:yose!ssbtgad:hfer omthe
?Eggg)cgp§2§§?@909f réﬁ%les, Qgeerlgﬁgﬂgg s%%ﬁ?%ﬁgﬁgf??&ﬁrlés Qé%nf?% a:ﬁY'
whi éR: Rlé%sg‘ %Futeﬁ‘fﬁ tak@‘% °rR']ar8F’eed??re Rssluégaﬁ? or -OR or, when
t aken tog@!%lewtﬁham urspbﬁhi@hb\r,mfuléerﬂs‘mh agRrsugars when t aken
t oget her mdiuwdRag LschenzeBacreseh nfinnRbol Réor an;d-nlimw cél1Rbses -R, - Cl

(I;r14- :3; %@P{)ba%tli%%ns Fil’&ha%g R%&rlé‘aﬂ{gleelaaiz?e ﬁar’ch FuRbat gt:al%ilx?’ s -
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, lacquer 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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at 20 My 2002 R1I5is -R*, -C(O R, -C(O OR", -C(0) NHR" , -C (O
C(®O® R or -C(O C(O OR" ; each R is independently selected fromthe
group consisting of -H, (Cl1-C3) alkyl, (Cl-C3) alkenyl and (CI C30 vay; kooay| ;
each R' is kg%ggﬁgdently sel ected fron1the gr oup conS|st s9 ;k (C1-&3)
al kyl, (Cl enyl, (C1-C3) al kynyl, (C6-C o) aryl, gﬁ i tuted
(C6-C 0) toyhar@g€8&ile aiﬂf&eybn‘orcmnhimaﬂbm idmtaedi(/éﬁeﬁ;ﬁw)unal karyl™;, and
the aryl gndeal karyI substituents are each i ndependent|ly selected fromthe
group conS|st|ng -Cl, (Cl1-C3 Ik |, (Cl-C3)

al kenyl and (&® é@?C%ﬂ“}eﬁi}l Priearwr@owﬁbgmaah §f UEP Y in which the
conmpound irscIlsdlecptiek-fitomapkelgs owple ofisgelatig, obsanbbLernj$ofHOC (1) 121 H

HaC §3) (£Qal @é)cﬁésules mad%oobhﬁefg¥¥% 55d(§)pﬁ£€k1@§¥ef9)SJEHOLS(11) (12]
(13) (14) fB Cl %9) (lﬂ
active ingredients in admixture with filler such as lactose,
binders such as starches, and/or lubricants such as talc or
magnesium stearate and, optionally, stabilizers. In soft
10 capsules, the active compounds may be dissolved or suspended
in suitable liquids, such as fatty oils, liquid paraffin, or
liquid polyethylene glycols. In addition, stabilizers may be
added. All formulations for coral administration should be in
dosages suitable for such administration.

rol or sor The push -fit capsules can contain the

15 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

20 packs or a nebulizer, with the use of a suitable propellant,
e.g., dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluorocethane, 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

25 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

30 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

35 oily or agueous vehicles, and may contain formulatory agents
such as suspending, stabilizing and/or dispersing agents.
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Pharmaceutical formulations for parenteral administration
include aqueous solutions of the active compounds in
water-soluble form. Additionally, suspensions of the active
compounds may be prepared as appropriate oily injection
suspensions. Suitable lipophilic solvents or vehicles include
fatty oils such as sesame oil, or synthetic fatty acid esters,
such as ethyl oleate or triglycerides, or liposomes. Aqueous
injection suspensions may contain substances which increase
the viscosity of the suspension, such as sodium carboxymethyl
cellulose, sorbitol, or dextran. Optionally, the suspension
may'also contain suitable stabilizers or agents which increase
the solubility of the compounds to allow for the preparation
of highly concentrated solutions.

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

The compounds may also be formulated in rectal
compositions such as suppositories or retention enemas, e.g.,
containing conventional suppository bases such as cocoa butter
or other glycerides.

In addition to the formulations described previously, the
compounds may also be formulated as a depot preparation. Such
long acting formulations may be administered by implantation
or transcutaneous delivery (for example subcutaneously or
intramuscularly), intramuscular injection or a transdermal
patch. Thus, for example, the compounds may be formulated
with suitable polymeric or hydrophobic materials (for example
as an emulsion in an acceptable 0il) or ion exchange resins,
or as sparingly soluble derivatives, for example, as a
sparingly soluble salt.

The pharmaceutical compositions also may comprise
suitable solild or gel phase carriers or excipients. Exahples
of such carriers or excipients include but are not limited to
calcium carbonate, calcium phosphate, various sugars,
starches, cellulose derivatives, gelatin, and polymers such as
polyethylene glycols.

=35=-



1 ci (30) H(33) N2 ON~~ ~~ ~pY CH3 (31) N2 ON/ \ i | ci (34) and H
» O~-NeN / \ ci (32) 20 May 2002 HO-N ~/ NO2 N/ \ a c~\ (35 19. Use of at
| east one conpound of forrmula | in the manufacture of a nmedi cameztMay2002

i nhi bit rTBWéBJQ}é cell proliferation, said at |east one § g?avi ng the
formula R &g? a pharmaceutically acceptable salt or (ﬁ%%% 8 her eof ,
wherein: Rl is5-R Effguticecbosagds or substituted (C6-CZo) aryl; R2 is -R,
-OR, -SR, hal ogenpidriacdelial 8aEdtlpos6€Lfons suitable for use with
the present invention include compositions wherein the active
ingredient is contained in a therapeutically effective amount,
5 i.e., in an amount effective to achieve its intended purpose.
Of course, the actual amount effective for a particular
application will depend, inter alia, on the condition being
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. When
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, iInter 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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andhsubztctdﬂaeexdréem:czﬂa)atahh?ruéen aﬂuilnfdheoalﬁweﬁléd:tabka{éryhrﬁlﬂ\biél tuent ; Fear e
each in r i : :
"0z, N RELeE &ﬂ%%‘éﬁl B8 et o f’ﬁ% A o585 i and
tri A8l one*%’}ﬁ/ISADZEOU diaded ATedel (R @8- el A9 |4;h- 34¥8d-conmpound i s
sel ect ed Fxeman.t husgfulEmimadi abdels (ﬁoxcdurpewﬁs :chir@2eXBedi®E N a (4) 63

1 H3C N lforhal 72ed droviRebdBiod drd e Kddvh) 1NOERE art. 1n
particular, the following references provide suitable animal
models for cancer xenografts (Corbett et al., 1996, J. Exp.

( 15 Ther. Oncol., 1:95-108; Dykes et al., 1592, 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, cardiology 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 bownwards, as described above.

A therapeutically effective dose can also be determined
from human data for compounds which are known to exhibit

25 similar pharmaceclogical 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 bicavailability 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. 1In 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
cell disease, including both chronic sickle cell episodes and

acute sickle cell crisis, a circulating concentration of
administered compound of about 0.001 pgM 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, 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
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,
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 anglogenic conditions such as restenosis,
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
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
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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manmal i a8 FYPLC3n % 58f"h5$?"é CZ’I e &?B‘}g(ff“ié e PG "V ascul ar snoot h
nmuscl e cetypicgldy from about 400 to 2000 mg/m?/day.
For other modes of administration, dosage amount and
interval can be adjusted individually to provide plasma levels
5 of the administered compound effective for the particular

clinical indication being treated. For example, if acute

sickle crises are the most dominant clinical manifestation, 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 0f course, many factors are important in determining a
therapeutic regimen suitable for a particular indication or
patient. Severe indications such as cancer may warrant
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administration utilized, The exact formulation, route of
administration and dosage can be chosen by the individual

physician in view of the patient’s condition. (See e.g. Fingl
20 et al., 1975, In: The Pharmacolodgical Basis of Therapeutics,
Ch. 1 pl).

The invention having been described, the following
examples 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, Georyg Thieme Verlag, New York, 1994 and
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Greene & Wuts, Protective Groups in Orgapnic Chemistry, John
Wiley & Sons, New York, 1991.

In FIGS. 1 and 2, the various substituents are as defined
for structure (I).

5
6.1 Synthesis of 11-Aryl-5,6-dihydro-11H~dibenz(b,e]
azepines
This example provides a general method for
synthesizing substituted 11-aryl-5,6-dihydro-11H~
10 dibenz[b,elazepine compounds according to the invention. &

general reaction scheme is provided in FIG. 1. In FIG. 1,

R,-R,; are as previously defined for structural formula (I).
Referring to FIG. 1, a mixture of an appropriately

substituted 2~aminobenzophenone 100 (1 equivalent), an

15 appropriately substituted benzyl chloride 102 (1 egquivalent),
potassium carbonate (2 equivalents) and sodium iodide (1
eguivalent) in acetonitrile is refluxed for 12 hours. The
reaction mixture is cooled to room temperature and water
added. The mixture is extracted with ethyl acetate. The

20 combined ethyl acetate extracts are washed with water then
dried over sodium sulfate. Evaporation of the solvent
followed by column chromatography gives the substituted
N-alkyl-2-aminobenzophenone derivative 104 in about 55-80%
yield.

25 The substituted N-alkyl-2-aminobenzophenone derivative
104 (1 equivalent) is dissolved in a 3:1 mixture of
tetrahydrofuran:methanol. Sodium borohydride (10 equivalents)
is slowly added and the reaction mixture is stirred at room
temperature for 12 hours. The reaction is quenched by adding

30 2 N aqueous hydrochloric acid solution. The reaction mixture
is neutralized by adding 4 N aqueous sodium hydroxide solution
and extracted with ethyl acetate. The combined ethyl acetate
extracts are dried over sodium sulfate. Evaporation of the
solvent followed by column chromatography gives the

35 substituted N-alkyl-2-amino-benzyl alcohol derivative 106 in
about 40-60% yield.

A mixture of the substituted N-alkyl-2-amino-
benzylalcohol derivative 106 (1 egquivalent), phosphorous
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pentoxide (5 egquivalents) and methanesulfonic acid (5 -
equivalents) in dichloromethane is stirred at room temperature
for 12 hours. The mixture is neutralized by adding aqueous
sodium carbonate and then extracted with dichloromethane. The

5 organic sclution is dried over sodium sulfate. Evaporation of
the solvent followed by column chromatography gives the
substituted 1l1-aryl-5,6-dihydro-11H-dibenz([b,e]azepine
derivative 108 in about 45-70% yield.

The substituted 1l-aryl-5,6-dihydro-11H-

10 dibenz[b,elazepine derivative 108 (1 equivalent) is combined
with potassium carbonate (3.5 equivalents) and alkyl or acyl
halide (3 equivalents) in acetonitrile and stirred at room
temperature for two days. Water is added and the mixture is
stirred for 15 min. at room temperature and extracted with

15 ethyl acetate. Evaporation of the solvent gives the crude
product as an oil. Tituration of the product from ethanol
followed by washing with hexane gives the pure N-substituted
li~-aryl=-5,6-dihydro-11H-dibenz[b,e]azepine product 110 as a
white solid in 30-80% yield.

20 Alternatively, the substituted ll-aryl-5,6-dihydro-11H-
dibenz[b,e]azepines can be synthesized from appropriate’
starting materials according to the methods described in
Sasakura and Sugasawa, 1981, Heterocycles 15:421-425,.

25 6.2 Synthesis of 1l-Aryl-ll-substituted-5,é6-dihydro-
dibenz[b,elazepines

This example provides a general method for
synthesizing 1i-aryl-il-substituted-5,6-dihydro-
dibenz[b,elazepine compounds according to the invention. 2

30 general reaction scheme is provided in FIG. 2. In FIG. 2,
R,-R,; are as previously defined for structural formula (I).

Referring to FIG. 2, the substituted N-alkyl-2-

aminobenzophenone derivative 104 is prepared as described in
Section 6.1, supra. To a solution (0.25 M) of an approriate

35 grignard reagent in diethyl ether at -40°C is added a solution
(0.1 M) of the substituted N-alkyl-2-aminobenzophenone
derivative 104 in diethyl ether. The mixture is stirred at
-40°C for 30 min., warmed to room temperature and quenched
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10 hours. The reaction is quenched with saturated aqueous sodium
bicarbonate and extracted with ethyl acetate. Evaporation of
the scolvent followed by column chromatography gives the 11-
aryl-ll-substituted-5, 6-dihydro-dibenz[b,e]azepine.114 in

( about 90% yield.

15 The 1l-aryl-ll-substituted-5,6-dihydro-dibenz(b,e)azepine
114 can be converted to the corresponding N-substituted-11-
aryl-ll-substituted-5,6-dihydro-dibenz(b,e)azepine 116 as
described in Section 6.1, supra.

20 6.3 Synthesis of N-Methoxycarbonyl -11-(2/-
chlorophenyl)~5, 6=-dihydro-11H-
dibenz(b,elazepine (Compound 9)

A preferred method of synthesis of N-methoxycarbonyl

~11-~(2’=-chlorophenyl)-5,6~dihydro-11H-dibenz(b,e]azepine

25 (Compound 9) is as follows: A mixture of 0.3 g (0.00098 mocle)
of 11-(2'’-chlorophenyl)-5,6~-dihydro~11H-dibenz[b,e]azepine,
1.08 g (0.0078 meole) of potassium carbonate and 1.54 g (0.016
mole) of methyl chloroformate in 10 mL of acetonitrile, was
refluxed for 12 hours. The mixture was then allowed to cool

30 to room temperature and stirred with 15 mL of water for 10
minutes. The reaction mixture was extracted with ethyl
acetate (2 x 15 nL). The organie layer was dried over
magnesium sulfate. Evaporation gave the crude product as a
brown solid. Trituration of the crude product with ethanol

35 and washing the obtained solid with hexane gave 0.172 g (48%
yield) of a white solid having a melting point of 159-161°C.

The product gave the following analytical data: NMR

(CDC1,;): & 3.10 ppm (3H, s, OCH;); & 4.45 ppm (1H, 4, J=10 Hz,
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CH,N); 6 5.48 ppm (1H, s, CH); é 5.82 ppm (1H, 4, J=10 Hz,
CHN); 6§ 6.94 ppm (1H, m, aryl); 6§ 7.10 ppm (4H, m, aryl); §
7.28 ppm (6H, m, aryl); 6 7.69 ppm (1H, m, aryl).

5 6.4 Synthesis of N-Phenoxycarbonyl-ll-phenyl-5, 6~
dihydro-11H~dibenz[b,elazepine (Compound 14)
A preferred method of synthesis of N-

phenoxycarbonyl-1l1-phenyl-5, 6-dihydro-11H-dibenz[b,e]azepine
(Compound 14) is as follows: A mixture of 0.25 g (0.00092

10 mole) of ll-phenyl-5,6-dihydro-11H-dibenz{b,elazepine, 0.318 g
(0.0023 mole) of potassium carbonate and 0.318 g (0.002 mole)
of phenyl chloroformate in 10 mL of acetonitrile, was stirred
at room temperature for 2 days. The mixture was stirred with
15 mL of water for 15 minutes and then extracted with ethyl

15 acetate (2 x 35 mL). The organic layer was dried over
magnesium sulfate. Evaporation gave the crude product as an
oily material. Trituration of the obtained oil with ethanol
then washing it with hexane gave 0.285 g (80% yield) of a
white solid having a melting point of 155-165°C.

20 The product gave the following analytical data: NMR
(CDC1l,): ¢ 4.46 ppm (1H, 4, J=7 Hz, CH,N); & 5.28 ppm (1H, s,
CH); 6 5.69 ppm (1H, d, J =7 Hz, CH,N); &§ 6.52 ppm (2H, m,
aryl); 6§ 6.98 ppm (2K, m, aryl); 6§ 7.14 - 7.42 ppm (13H, m,
aryl); 6 7.58 (1H, m, aryl).

25

6.5 Synthesis of N-Phenoxycarbonyl-ll-(2’-chlorophenyl)-

5,6-dihydro-11H-dibenz(b,elazepine (Compound 26)

( A preferred method of synthesis of N-
phenoxycarbonyl~11~(2'~chlorophenyl) -5, 6~-dihydro-11H-

30 dibenz(b,elazepine (Compound 26) is as follows: A mixture of
0.2 g (0.00065 mole) of 11-(2’-chlorophenyl)=~5,6-dihydro-11H-
dibenz(b,elazepine, 0.18 g (0.0013 mole) of potassium
carbonate and 0.204 g (0.0013 mole) of phenyl chloroformate in
10 mL of acetonitrile, was stirred at room temperature for 2

35 days. The mixture was stirred with 15 mL of water for 10
minutes and then extracted with ethyl acetate (2 x 35 mL).
The organic layer was dried over magnesium sulfate, filtered
and the solvent was evaporated. Trituration of the obtained
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10<” 9510%& (mpde up as follows:

20
Active Compound 60 mg
Starch 45 mg
Microcrystalline 45 mg
26 Celluloeose
Sodium carboxymethyl 4.5 mg
starch
Talc 1 ng
Polyvinylpyrrolidone 4 mg
30 . (10% in water)
(- Magnesium Stearate 0.5 mg
150 mg
35 The active ingredient, starch and cellulose are passed

through a No. 45 mesh U.S. sieve and mixed thoroughly. The
solution of polyvinylpyrrolidone is mixed with the resultant
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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cK Starch dried 200 mg/capsule
NVVVG @ Magnesium Stearate 10 myg/capsule

O

The above ingredients are mixed and filled 1nto 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/w)
Ethanol 29.75% (w/w)
25 Propellant 22 77.00% (w/w)

(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 f£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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5 mL dose are made as follows:

20 Active Compound 50 mg
Sodium 50 mg
carboxymethylcellulose
Syrup 1.25 mL
Benzoic acid solution 0.10 mL

25 Flavor q.v.
Color q.v.
Purified water to 5 mL

30 The active ingredient is passed through a No. 45 mesh

( U.S. sieve and mixed with the sodium carboxymethyl cellulose
and syrup to form a smooth paste. The benzoic acid solution,
flavor and some color are diluted with some of the water and
added, with stirring. Sufficient water is then added to

35 produce the required veolume.

The foregoing written specification is considered to be
sufficient to enable one skilled in the art to practice the
invention. Various modifications of the above-described modes

40 for carrying out the invention which are obvious to those
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Ll Moo () Yy 10 YW%%%%%%&@ W@ww@&()

YO010%&& () - Y) 109%8&'i(e) & "YSHHRAB HMfeyeln) -OMVANAXAKNAL I
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010%&&' ()-x-010%&& () - x- )’NilOlO%&& (% -0109%&& () X- 010%&&' () - X- NXSXYX* X X
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} XXuY9vU410
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010%&& () - x- 0108REER ) « x=§ 5] 9810082 N R 0 ted (5N B veg T 12 E R xoxxu Y=
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0109%&&' () - x- 010YRS’ ?%-x-)?i|10100/&&' X~ 010964 () -x. 010%&& g)-x- uy=
TUAL0 ZC(SYC{O)ORN, LT (0)C(S)ORM, -C{O)C (O SR", -C(S)L(8)OR™,
otgci/eg&' () - x- 01QUES: {3y ¥r) 71 | AQ3PIES) Exn X~ OAQIRE! &) 5¥n0L10%RE () - X- XXOOOXXUY=
Vv

010%&&' () - x- OC10UBEE (P} MARP) 4,1 CADORIE (Q K ERIDAUURE (D) 1C- (BROVABE! ) 2) ©%- XHXXXXXXUY9
vU410 o
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010988’ () - x- 010%8&" () -x-) 2i | 10100«13«95D
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g_?, 0%, 10%, 10%(#& () En, 10%(#& ()- En 10%(#&( ) - En, 10%(#&(l En, 10%(#& ()-
En, 10%#& ()aF_lkynyl (Ce- Czo aryl, C5 Czo) substituted ary (Cs Czs¢)

$ 0 109K 109 10%k#& En, 10%k#& En, 10
ogﬂgf&g()g gEn 1 ( %ﬁ&&’g‘%&gw@ 10%;&2%/6? E'%A%W#&' ()-EE]? 109kH#&
"()-Ead\l | 24} the aryl and alkary l subgtituents are each

#2%1 ), BgFngNgRng ? O%nnn 109 #& () - En 10%#&' () - En, 10%#& () - En, 109%#&
' () - En, 10%#&1Ge] dgﬁ}b BIAR' 39 LEARYbEF O ghBE gIPOUDN FRNEGHEARY erN}%(#&(
0%'52&1((3;“#& § n, 10?!%#& Ondz 198 () nEoJORK#& () oy 1eg 0] 9l (@Ml 0%,
#2%' ), n, logﬁaﬂ&e(r?ﬂEn QoAEK @)kﬁgbggggggkkﬂ‘léﬂ/mméﬁhk#& ()-E-n, 10%#&' ()-En
, 109K#& En, 109%#&'.() - En, 109%K#& E 0YK#& hH,
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#2%' ), n, 109%#& ()-En, 10%#& ()-E ggggggng/ O%n 10%k#& () Ekn 16%(#& () En,
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109%k#& ()- En, 10%#& ()- En, 10%#& () - En, 109k #& ()- En, 10%#& ()- EgggggggghH, 0
%m 109%#& () - En, 109%#& () - En, 10%#&' () - En, 109%#&' () - En, 10%#& () - En, 109%#&

() En, 10%#&) - Eqago it 02, I, a0 & () 1:Fabhidn 20
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- PYL0YB1& () - PUL0YBLE () - PYA0YBL& () - PYA0%S1& () -; C& Ei M

% iiiiijpPOPPYL0%1& () - PYd0%1& ()-; C& Ei M
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< & ()- 10T<T10T<T10T<T F710%<T& ()- S ' $10%& ()-f

K V$10%<& () -f Qv v~vvvvvvI] E), $10%@&@ ()-t$, $109%@x@ ()-t,
$109@Xx@ ()-t @LLOY@@ ()-t L10% + & ()-t A" 1 ocy@:@:()-v

$10% $10%@&x@ ()-t, $10%@:@ () t$, $10%@:@L( , $109@x@ ()-t$,
$LOUG@E () - t MNWAEWWRXED gilda@yde, (pu st$$@@@@ (3veg, each

$10% @@ () - t, 0% % >,
$10%@@ () -t %ﬁ%%@ %@%ﬁ%ﬁ‘é@m(@? obbl BHEIRERHS ot B,
HOBS: () oy g, s b b, SR -ca

0 , 0 0 XUXXXXXXXX 0
$100@x@ () -3l W)@%K )C6i$al$XO g@d(érﬁhaé?@@@@ () -t SXXXXXXXXT\ <,

$10%

3. The compound of Claim 1, in which the halogens are

each independently -F, -Cl or -Br.

4, The compound of Claim 1, in which -the alkyl,
alkenyl and alkynyl groups are each independently (C;-
C3), the aryl groups are phenyl or the aryleno groups are

benzeno.

5. The compound of Claim 1, in which Rs, Re¢, Ry, Ry,

Rio, Ri1 and R;3 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:

Ry 18 -R' or (Cg-Cip) aryl;

R, is -R' or -OR!

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

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

each of Rs, R and R, is -H;

Rg is -R', -¥, -Cl, -Br or -I;
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$109@x@ ()-t$, $109%@@ ()-t, $10%@@ ()-t$& $10%@@ ()-t,
$LO%X @' () -t xxxxyyyysW/, $10% $10%@x@ ()-t, $10@@&@R.() t $(,

$109%@x@ ()-t, $10%@x@& ()-t$, SL0Y@x@ () tyyy y!y3y8y9yxX@ $10#fMay 2002
$10%@x@ ()-t, $10%x@ ()-t$, $10%E@ (

$10%@< @& () -t $9 71 % & Of #10%&&
Of #10% ' Ié‘) # %b%%ﬁgg aﬁ%g}fé ?? glogyﬁ)@:@‘ ()- tw{x{;(/%{{u h| bA,
$110( © &9! 10% %&P(l) 1@O+ROYGEF () =CL} f 1BY @r(}I:| GLOY% & () -

&me%g&() 10( 10 rr%éﬂo% Ir|~]]vUs4, $1 S10%& ()- 10%& ()-

& mMO% & ()- , 1098&" ( 10 (10( F7109% & ()-||]]1d}}3~|[:vU4, $1

k& 10% & ()-." f&RIO%®E (R!, " -BER 1004 & BF-OF k& 109%& ()-." @@10% & ()-
10% & () - 3~j ~~~zZ 1 7y & 10 wyh & 104 & ()-."
& 1%%% ()J g Illid@vpg 1?’ &ngg/ & ( LMO) CZJRA(:DE?(?%I\I(()Q &0
"10% & () - s- r@t(m(qm)ffqb%z@(c))c IO'%@-'OC(%)@LM&( 12:

ﬁslgf’o/g/ﬁ;& (%) oX| [ ¢k ﬁl 1%51%%" &n@)en%l lé@f/éétéa %x%nilo%éc Qrdip
kS 10% & () - Fong 11&}?% %18§ps She ()a’lg‘e}%ﬂl ?f‘i& ()-9

: CbA810(  10%C8- )lzallmm(r&,() 0%1& ()-z ! 10%&& ()-

; &Lh10% & () - 10( 1Q{fa¢] \W ﬁé éﬁ%ﬁ% 19 éé?a(ﬁr [ﬁ(gr{@ﬁg%l 109& () -

s 10%& ()- s 10%5& () - % 810( 310%& g T5$109% & A & ()
C- 1098&& () - IPAFUREER - 1HYES Gy CalxcBhBY D¢ (Ci- 8210%1&8 g (C1-Cs)
, y&10% [ & ()alkynpall,00 %[—&‘1()) angmbp/o@@s@;l@tg?cio%&ql)u@vgﬁ { oL@ 23 1N810(

&10%&' ()-J T ¥&10% &
&1ocy& ()- %%IE}):LAgL%O( (. &105&8@ %"Xo‘l %% ’({J’ #a&lo%&(()(?]

# &10%& ()-J X &1O0RR (FrYis &ae%&aél)kam% ob BPE L EELEONER (91r9_0( ®’Rap(
1 =10% & () - igHEmendentd ¥ “sale@eeq ) fgomk: tamm'c&nm)cqwrﬂlmq

839%40% & () - -dRONU &d,) - -YrRIQHW & @ - -c110%e& ()7 %gﬁ

10% & () - *6CFHJLNCF) FTO% & () - 510%{& ()) &10%{& () 3 1094 & () Y =10% & () -

410% & () - (C1-C3) "alkenyl and (C;-C;) alkyny

(Z10% & () - NPRTVXYZ[ naTGF10% & () - 10( %40( 10( 1F, 10% & () - +910% & () - +10% &

()-'s!10% & 81 110% & ()- [gqvy|[:aTGF10% 109% (& ()- | -10% (& ()-%

@0 (& ()- <L10% (] )SIRAMR ?1% Aaigot rlo%(@{?hf[ aTGF10%

nS9310%6" (6&' () - 3 RFIQYRE Or YHe@AW (& () -

Ry, ig8 -R' or -OR';

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

Ry i8 -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, Ry and R;; is -H;
Ri2 is -R', -F or -Cl;
Rix is -H;

Ris 18 -R' or -Cl;

Ris 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
congisting of -H, (C;-Ci;) alkyl, (C;-Ci) alkenyl and
(C1-C3) alkynyl;

each R" is independently selected from the group

congisting of -H, (C;-C3) alkyl, (C;-C3;) alkenyl, (Ci-Cj)
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‘YO109%6" (6&' ()-f &LO0YB"(6& ()-:, 1096 (6& ()-M &10%6"(6& ()-gl0% (6& ()-m
naTG-1 20 May 2002
10967 (61067 (61067 (61067 (631096 (6& ()-f/ &L0YSMN(6& () -/ 1096 (6& ()-"" 10%6"(
g&l(§ SISy bt I o M %gmr@‘sﬂ)/ ted(é){m D S
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3" 109% ( & &Ll
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X 109% & () - 10( 10(&1 ﬁ
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or a pharmaceutically acceptable salt or hydrate
thereof, wherein:

Ri1 is -R', (Cg-Ca0) aryl or substituted (Cg-Cz) 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¢-Cz) aryleno;

Ry is -R', -OR', -SR', halogen or trihalomethyl or,
when taken together with Rj;, is (Cg¢-Cz0) aryleno;

each of Rs, Rs, Ry, Rg, Ro, Rio, Ri1, Riz, Ris and Ry,
is independently selected from the group consisting of

-R', halogen and trihalomethyl;
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( R; is -R', -OR', halogen or trihalomethyl or, when

taken together with Rs, is (C¢-Cao) aryleno;

Ry i8 -R', -OR', halogen or trihalomethyl or, when
taken together with Rj, is (Cs-Ciz) aryleno;

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

Ris is -R", -C(O)R", -C(O)OR", -C(O)N(R"),,
-C(O)C(O)R", -C(O)C(O)OR", -C(O)C(O)N(R"),,
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each R' 1is independently selected from the group

consisting of -H, (C;-Cg¢) alkyl, (C;-Cg) alkenyl and (C;-
Cs¢) alkynyl;

each R" is independently selected from the group
congigting of -H, (C1-C¢) alkyl, (C1-Cs) aikenyl, (C1-C¢)
alkynyl, (Cg~Czo) aryl, (Cg-Czo) substituted aryl, (Cg~Caze)
alkaryl and substituted (Cg-Cz¢) alkaryl; and

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

12. The compositions of Claim 10, in which the halogens

are each independently -F, -Cl or -Br.

13. The composition of Claim 10, in which the alkyl,
alkenyl and alkynyl groups are each independently (C;-
C3), the aryl groups are phenyl or the aryleno groups are

benzeno.

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

Re, Rip, Rii1 and R;3 are each independently -R'.
15. The composition of Claim 10, 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"},.

16. The composition of Claim 10, in which:

R; 18 -R' or (C¢-Cio) aryl;
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R, is -R' or -OR';

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

Ry i8 -R' or -OR' or, when taken together with Rj,
is (Ce-Cyo) aryleno;

each of Rs, Rg and Ry is -H;
Rg is -R', -F, -Cl1l, -Br or -1I

each of Ry, Ryp and Ri; is -H;

Ry, i8 -R', -F, -Cl, -Br or -I;
Riz -H;
Ry4 is -R', -F, -Cl, -Br or -I;

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"),;

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

each R" is independently selected from the group
congisting of -H, (C;-C3) alkyl, (C;-C3) alkenyl, (C;-Cj)
alkynyl, (Cs-Cio) aryl, substituted (Cs-Cio) aryl, (Cg-Cii)
alkaryl or substituted (C¢-Cia) alkaryl; and

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

-OR', -NO,, -NR'R', -F, -Cl, -Br, -I, (C1-C3) alkyl, (Cp-
C3) alkenyl and (C;-C;3) alkynyl.

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

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

Ry 18 -R' or -OR' or, when taken together with Rj,
is benzeno;

each of Rs, Rg, and Ry is8 -H;

Rg 18 -R', -Cl or -Br;

each of Ry, Ryp and R;;, is -H;
Rz is -R', -F or -Cl;

Ri3 is -H;

Ris4 is8 -R' or -Cl;
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Rys is -R", -C(O)R", -C(O)OR", -C(O)NHR",
-C(O)C(O)R" oxr -C(O)C(O)OR";

each R' is independently selected from the group
consisting of -H, (C;-C;) alkyl, (C;-C;3;) alkenyl and
(C1-C3) alkynyl;

each R" is independently selected from the group
consisting of -H, (C;-C;) alkyl, (C;-C3) alkenyl, (C;-Cj)
alkynyl, (C¢-Cio) aryl, mono-substituted (Cg-Cip) aryl, (Cs-
Ci13) alkaryl or mono-substituted (Ce-Ci3) alkaryl; and

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

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

is selected from the group consisting of Compounds:
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(33) (34)

19. Use of at least one compound of formula I in the

manufacture of a medicament to inhibit mammalian cell

proliferation, said at 1least one compound having the

formula:

(1)

or a pharmaceutically acceptable salt or hydrate

thereof, wherein:

R, ig -R', (Cs-Cz) aryl or substituted (Cg-Cio) aryl;

R, is -R', -OR', -8SR', halogen or trihalomethyl;
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Rz is -R', -OR', -SR', halogen or trihalomethyl oz,
when taken together with Ry, is (Cg-Cao) aryleno;

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

each of Rs, Rg, Ry, Rg, Rg, Rio, Rii, Riz2, Riz and Ryq
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(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(8)C(O)OR", -C(O)C(S)OR", -C(O)C(QO)SR", -C(S)C(S)OR",
-C(S)C(O)SR", -C(O)C(S)SR", -C{(S)C(8S)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' is independently selected from the group
consisting of -H, (C;-Cs¢) alkyl, (C;-Cg¢) alkenyl and (C:-
Cs) alkynyl;

each R" is independently selected from the group
consisting of -H, (C;-C¢) alkyl, (C1-C¢) alkenyl, (C;i-Cg¢)
alkynyl, (Ce¢~Cao) aryl, (Ce-Cy) substituted aryl, (Cgs-Cas)
alkaryl and substituted (C¢-Cz¢) alkaryl; and

the aryl and alkaryl gubstituents are each
independently selected from the group congisting of -CN,
-OR', -SR', -NO,, -NR'R', halogen, (C1—C6)alkyl,' (C1-Ce)
alkenyl, (C;-Cs) 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.

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

is selected from the group consisting of Compounds
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Q NO,
o§§0 okﬁo Q§££:§
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(14) (26) (28)
)
NO, NO,

I
@
(@]
%
O

and combinationeg thereof.
22. The wuse according to Claim 19, wherein egaid

mammalian cell is an endothelial cell, a fibrotic cell

Oor 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:

or a pharmaceutically acceptable salt or hydrate
thereof, wherein:

Ry is -R!', (C¢-Cup) aryl or substituted (Cg-C,p) 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-Ca¢) aryleno;

R, is -R', -OR', -SR', halogen or trihalomethyl or,
when taken together with Rj;, is8 (Ce-Cs0) aryleno;

each of Rs, R¢, Ry, Rg, Ry, Rio, Ri11, Riz, Riz and Ry,
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(S)C(S)SR",
-C(O)C(O)N(R"),, -C(S)C(O)N(R"),, -C(O)C(S)N(R"), or
-C(8)C(S)N(R")2;

each R' 1is independently selected from the group
congisting of -H, (C1-C¢) alkyl, (C;-Cg) alkenyl and (Cy-
Cs¢) alkynyl;
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each R" is independently sgelected from the group
congisting of -H, (C;-Ce) alkyl, (C;-Cs) alkenyl, (C;1-Csg)
alkynyl, (Cg-Cs) arxryl, (Cg-Czo) substituted aryl, (Ce¢-Czs)
alkaryl and substituted (Cg-Czs) alkaryl; and

the aryl and alkaryl gubstituents are each
independently selected from the group congisting of -CN,
-OR', -SR', -NO,, -NR'R', halogen, (C;-C¢)alkyl, (Cy1-C¢)
alkenyl, (C;1-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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(18)

NO,

OCH;
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25. The use according to Claim 24 in which the compound

is selected from the group consisting of Compounds

Q Q O @NOz

LD LD
O C' CI
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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 garcoma and said

administration is transdermal.

29. The use according to Claim 28 in which the
dermatological disease 1is selected from the group
consisting 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 digorder.

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

vessel proliferative disorder is an angiogenic disorder.

32. The wuse according to claim 31, wherein said

compound is selected from the group

NO,
NO, NO,

GG

(28)
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