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al so a continuation-in-part of U S. Application No.

11/541,987 filed on Cctober 02, 2006, currently

pendin%1 which clains the priorjity benefit fromU. S
CRESov EET Gat CAp gIci 5&9@5@DN§FPé6F%§%P§§4 filed Septenber

30, 720Q5. ofReitaachhngs1 9 nal ltisdichapplicaldrong . are patent

i ncorporated herein by their entirety. FIELD OF THE
APPNNENTHON No. 127he Zprééskertiliaweliticontr et@@®s t oApplication

conposit and ods in UsSkn .
NO6-su sf%%gﬁih:%%tégééﬁﬁh%%%%%ﬁﬁ SQTQ% %d?%ggb%t %Bgllcatlon
1 1/iomi7t, &d 5t of 61 @di kexy ali&yémest r adi,ol 2conpounds.edtly pending,

particul ar, the present invention relates to conEounds ,
W lﬁ%rcéyl%e%ymy%wﬁ?Ft, o(fR BI’SS) Fgovisional pplication
NoTet Byl 9xyMeEhYl£i 1 dR Qloveln L TeEhY! OXy@m Ne; 0r Gpplication

ani noal ky[ “derivatives of (8 Ror S, 9S 13 R or %?
11Y43,7,725R owas) -alSenetdhyl continuation-in-part of U.s.

7,.8,9,11, 12 14,15,16(, 17- hy. I
Apﬁ%éﬁé%ﬁﬁEreﬁébs,%£7E%ﬁuﬁﬂ§ﬁg:gﬁggfyﬁﬁafﬂgg%%gé%a|9§' 2006,

cuateeptgbl gesal kg, omiprodeugsméheneof pascattiycatadt from
and descri bed herein, The present invention al so
U-Ser t7i 16l H i@ phar Mg bbe# &P cHAPoSi Vi oifs Cdhplr i s3thgSeptember
305uch genpounds, presenoei ther i Vitfo,0rabP1YiY0ions are
for "both di'agnostic apﬁ1|cat|ons and also treatnent o
inpogipicirercat wereomdittyi dhs,irseoh iastgancer . BACKGROUND
OF THE | NVENTI ON Proliferative cell disorders
FIgach oas THemaNyEard opr i mary mal i gnant tunors {herein,
cancer(s)} in particular are problematic given their
t endercy gre danadel rsulouwdi ng tdssdiest andcoepast 8sbze  and
to distant organs in the body., To date the nost ,
mefhegifent P uded st hod8df orut i@t i g Séslidsitgd estradiol
isal |y; i gt uno or f i a4 ncku
S EPETal by ocstir sl Phdi ation therapys driy P aBoxvatiyl
estlreninticler apnesynand conbprationsaef tteef gregeintg. invention

/th AN f ' di
reARigE 1 SHRPCREr 181 SemiTlg woPeat RAATRENT Lo i i S 6
meltihe® xiyihetthe 1UNi t@d o3t at)ess easthyeskyatihese 86 6 aminoalkyl

i ncreased need in new therapeutic nodalities against
deguei téanrdi t9fon(® PR oSt afe, JPung il @ol or edttdl riehdi isr S) -
L &t L Co%???%@?%@,%@@g,%Diﬂﬂ’gblcgh%i?@% lopenta [a]
col orectal an ung cancers are the nost co n
pheancehs ramend , woneh/-diol | andecenthejear s, phhenechavécally

been significant gains in the mapnagenent of these
ACEERUPRIons S A ALl eddt SRGUGHhe BRECELs 31 ofFes GittatRe and
deGldieal prpPaggmenthof A ccanger ihschheogard ¥sdli a@NQsIi%s to

and treatnment options now available for primry breast
phegieecutTive lot hepmpss érpPognertorafr ef frEt i walcdnd compounds,
pxANLXI &5 ALL- 881 T 998N, ATENL S, § Nl Bl 00k £ ng AGLi 008, s s

of “estrogen ei ther "at "its receptor sites or at a p0|ﬁP
ap@fl iictas isynrt hesl sslso treddmdrousdéy pesearehavohvéheonditions,

function and activity of estrogen receptors, the
SuEhy @St GPEC&Ad their function has been the subject of

many recent investigations. Estrogen receptors bel ong

to a large famly of structunally related

I i gand-induci bl e transcription factors, including

steroid receptors, thyroid/retinoid receptors, vitamn

D receptors known as nuclear receptors. Wile the true

i gand for nuclear receptors have not been descri bed,
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foll owi ng conpounds: . 'OH where the ---- synbol
represents a double bond, it neans a keto group and no
wRema4aresent ; and where the ----synbol repr eBENUS2089/046120
single bond R6 is hydrogen (i.e. an al cohol group).
Unl i ke the conpounds of the present invention,
Schnei der's conpounds do not enbrace estradiol,
testostrone or di hydrotestostrone vari ations. A
RO bst.i erivative of estranes is
B8 %gglosedé¥nT%%S§%g§$gﬁgN%o. 3,377,363 to Tadanier et.
al , rand itthe a3 ikpdroexyl slilkstridarentsarh tde anooet | endi pgimary
of, the present conpounds is not disclosed. .U S
MApAOEAT INo F U108 P4, 3VE T e FiHiS T €1). fal , 1di skfbsesueir  are
privydaxy jand gq)(bénandﬁfésitran_ec&ﬁféﬁ/%f i ves fOkvade surrounding
hypertension and heart failure. U S. Patent 6,384,250
tisguesbbimd , metagkasidesdlmsesst aet hydoexysl andtket drely. To
ubstituents at the 6 position jn the eparati on o .
1 o oet oY h) - i oSt RRRoRET 7 M ione = et ng
nebpese ieonpaisits ware, di sected tawards rdhe t reat nesbplasia,
. of heart failure. The effects of al kyl hydrox
INSUHSE t uBPBAT ARt hP B PHsTIETon | & Hote di%el o§£§?apyr drug
cnkanenhaum; et . aby oy shalilagr aphig compati-son of the
estrogen and progesterone receptor's |igand bindi ng
domiiing" , oPeoc. mNatlhi onAcadseSci ofUSAanBeocheaiisyr ydiagnosed
Vol .. .95, pp 5998- 6003,. di scl oses t mechani sm of . ER
anfded o SRshd Mstds T PRl R oy BhLEion Lives
indrat gl fédgswht Bsa e3chhyHOXY sHbsE| tdentnididsdwehded in
with the ER Iigand binding region. It is disclosed
nefh & & At & Gt et [Griou P IR tTHout St e 490kt hgp- Frostate,
stituent, | or : nt ,
tu %2n%%% 32%%1i(%§ﬁes?ggéﬁ8f Jg#?vgg%gescgﬂﬁggi%%?ﬁ%%‘ amend
metybwhin epdbryaeesti ,zat o dor et & hgacdl Lumict asirser@ were thiee most
above, a need still exists to identify new and

COBFPEC iVE CaFe TS "o f'FEat i ng cancer. Anot her

poi nt, ofecanceyBaty, t hechicelthis bhenewantuadlicant gains in
conversion of sone estrogen- dependent cancers, i.e

thsr enshaganeer, afo &5EF6gercndhdependertt t ypest Tie of the
e unt ed_f by .a. al__| :
IREBe SRS ! UV BRI b BBl o o cancer 1o
theéependentd cancesi €ebhhd havetobhen ceanngbserweslvdDlable for
eventual ly | ose their abil%%é t o produce estrogen-

PrB{RdYn g ot TR T €ept brS CHedendi RIS MY nucheffective
anBPI rAYUN eSS yve; esif0gat, | adependent ol hedkhreat engons of
cancers. Indeed, the use of antiestrogens to treat
esgggegersidépandent 1t anwesepapr] edd 90 eheatl enagloint of its
s s%k%%tgon of estrogen-independent tunor cells and
Ytherérore may pronote the conversion of an
est togenudepgendeptacancesnt oclge nanesiviagenagepeadent;ity of
cancer. Cancers of other organs, such as |ung.
CSARPIES ORSCRRYORDt dOHt e PR TESTMEGena b ndiltfy pr dtgichLton  has
begCephar ss @b dihus rar g gonsidened ispdependent 0fs. Estrogen
estrogens for cell replitcation. Such
reesprogen-iadependent tlamys aselhpt ods susoeEptidl ey tpelated
.t he anti.est. eni_c _properti.es of _drugs such as..
LA En D 26681 TA8L76PEN LIS3606] 0261507 aF SiRPasEtero1d
relcibitbirtsQr st Hisi @f het 1 ehedntrheapeutd,c ageahsn mist rbeeptors
used to treat such tunors. Many conpounds have been
kng@Eunesit eBUCSCBE ef PEEPIPESt0 éﬁ#}?ngtaégréé§eagéﬂﬁ§ﬂd for
nu3Eh0geNed delyLUMREE. peen —HIRRE GOMPOUNGSere are
are reviewed i n many references and typlcél y
adm ni stered in conbi nati on regi nen chenot her apy
causi ng substantial side effgct to the patients. The
underlying principle of using general cytotoxic agents
chenot herapy i s based upon the observation that
mal i gnant tunor cells replicate at a higher rate than
normal body cells and are therefore correspondi ngly
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a single or a double bond and when the ---- synbol is

a doubl e bond and forns a keto group at position 3 or
wQ@Zqoottkmame no R7 or R6 i s present, respectivel yPCT/H82009/046120

synbol --- represent the presence or absence of a bond

at position 10; and thedsynbol represents any type of

bond regardl ess of the stereochem stry. The conpounds

al so enbrace the enantionmers, other stereochem ca
dls%qg%ks’s@ggﬁaﬁﬁ§leégi%§tQ§Mﬁ;a%E%ne5§lgndto bindT Lo such

rmaceuti cal |y acceptable sal t's thereof he

repegsertts ﬁmwem&u@@emebab991maaa retspoct sef.

t herapeutically treatln%gcancer in a mammal i an subj ect

(e. §SCTR%Ktivan oPdt | EACY PIFR t RPSCREPECt MBFUERROTS  Dind  to
esktRUBE Abcdpidiads a1 gsprovided tar i bigidg bUBL ¢, o

or cancerous cell growmh within the mamrmal’i an subj ect. .
fOKW—sd@hcaeheth@@le¢%barceﬂ@@pkﬁXESEqﬁﬁ§éd ggeot pleiotropic

t Contac%ﬁd @Jth af%on%oun%VOf Fgu atl %I)t F ex%re881on of
pharna eutlcally accepta e &nantiome ot her

t aslbereagdrerd carthé soneasd-hydnhat esst solarat escepadtonerS, as a
or salts thereof, as shown herein. In _a specific,
keﬁoﬁqqqﬁqq%ﬂf%ﬁﬂxﬁﬁ?ﬁﬁﬁ oF Wﬁélﬁéﬁhﬁﬁiﬁﬁu%QﬁaEﬁ%ﬁ%ﬁﬁsr and

moldMeRLIAN, & compound, 9f . FOr gYl a 1o 1 (LL) T3S H38dne  in

to therapeutlcally treat an 1dentified cancer state as
dedesorinbed hedémdarlmrawahh@ptgpe@@ﬂlc non- Ilnltlng

enbodi.nent, of t s of the ent t| on

oo e b T e Ve earoun el Shr gy 156 aesErogen,
as(l lwelils used tothber apguhiicakl yah@eataradhq&emﬂs‘l edche  two

cancer state as descri bed herein. I n anot her

regspEei sof t Miay’S nverftd ni n&Eohhounddt hesT gt For nﬁpaalization
co%k%k%r%%qo%V|liQh§ﬁe qg§cﬁ%@§dnefﬂd.2'O¥§ﬁp%&%l sEPSctural

i nvention, inventor escrl I nhibiting
d1¢ﬁ@wehceﬁ Caoererceths aonpkisﬁngypesylmnqmtmnmplexes with

atient a_prodrug of Fornula (I1] ereln R5 s a
S RRERET o Ty Vit @ I b4 LAt it e0p o7} Sy, witD
eshebeng netabeliies h@\ébﬂ@c’f@bﬂ‘ibﬁs (1rV) tﬁg) MJonce of
(M), and (VMII1) wherein any of R3, R4, R5, R/, R8 of

ESteide DFORPERRE O T Couht®¥ parsng! malyhb]@lblmt wwarmcratptlon in

Such I | d f I
e R e e S Te o Ber n o ) R NDG 1083(1V) B

_ NDEmbO%en (1\3) ér1mb|B€l§zO33(1V) Bf- NDE- 10225t éé/léactlve

A -NDC—lllOéVl) - NDC-1044 (V1) A - NDC 1066(VI1)
SSBTOINBC- 165 pt@f)2@@@?&%@@%%Pé#ﬁUSZéﬁ@fb4§f§@meCPFlrSt line
thEQa ard M hblmBnh  Hordihénd Vbk! )sBast cancer, both for

adjuvant treatment and for therapy of metastatic disease.
Tamoxifen is a competitive inhibitor of estradiol binding to
the estrogen receptor inhibiting its estrogen binding to the
estrogen binding element on DNA. It has been suggested that
Tamoxifen’s binding to the estrogen receptors significantly
alters the structural configuration of the estrogen
receptors, rendering the binding sites dysfunctional towards
any endogenous estrogen. Such structural deformation of the
receptor could explain the profound side effect profile

associated to the use of Tamoxifen.



Anot her aspect of the present invention pertains to
am ne derivatives of the conpounds of Formulas (1) -

W@ Yobh)217d n at | east this aspect of the inventPOIUS2009/046120
am ne noieties are placed in suitable positions on the
nol ecul ar core to inprove physical and clinical
properties. Formula (1 X) represents a general core
structure for the present invention. Formula (IX)

depict s ou n ur . :
For mjtl al % V\%glroé&ﬁe\gmgs%ea%{%ng‘d F??lfar elfs%rrlre %\% 1ts
1n@é§@rclth®'@n@bsave,agBIﬂnsltS seheetsedofgmnfdbbengeaup tumors and

consi sti nj% H a d-C6 al kl){ substituted al kg
LoW&Fogen,© %?aﬂcé/gerfd% edaf K{T OREETA £ at BomGH - dltlo“allyr
Ta%b%%@%%n'@%derégggHQ ngh%ergyat1@HQCtherNH5%581ologlcal
- CHO, =CHOCH3, salt -0S02al kyl, -NH2, and
conNH@@(O@HZ) rfromz a s Wetemed feom @ gm@@@ubon@nmeagrogenlc
ou,nda CI 06 al k a substltut ed ?‘I k¥ll 2 S%'Jl?n“i e the

Coénlpucoronl de,*'a %uﬁ%y group, £ p%eny or' a Substitu

grheny| o ousta @yel-Gte@nddiat eraayet 0 G DUP, apﬂo%diﬁng an
selected fromthe group consisting of; d-C6 alkyl, a

unggisdrietut &d TAUSAL P Hal Bfen, %a%%}%@eﬁ‘*f%\]t%d %W‘RW gatients
su&EQQQE%nEQ%m.e@%@oge%c%gg%mdeggcﬁumog@' CH2CN. - NHCN,
It 02al : - SCH3 CH( CH2) nCOOCHS,

- (CH2pBn- OPEERBnt ( GHR) n-4S-7GH3 9 HCH2 O sc [ @RS n-a-haH2 type  of

estkﬁg n: S NEL _NH( ﬁ@%ﬁ%ﬁNé (cfé?%riﬁﬁﬁﬁé%%V known as

h MH@@@@ cdﬁgiﬁdﬂ§w*33}is -NCR héxﬁhatSQQ@égyhntlestrogenic
-B(O—|)2. -(CH2) n N(Cl—lf%) S02- NH3 CH2) n NHS02- NH2,
hydgpeeas) cH3oMandd \HN wheFei N8I @an |lﬁpé§érlzélﬁdon to
ny, e r t
es%?% %1% scf nSI e oo}éoa&%\&(;% Igh% é'ﬂ%gﬁ%ﬁg grl%%%n Znd the
esketoqegln@urxlajte EoSiddten Gwrrviel fmd Tdmsyynbm are therefore

akéggﬁgzgEE§§§?¥9y¥gﬁao?ﬁbqggnggﬁggj %iimgfk%%n proposed as
alkespeetivveenantd anrirs, Ot herst er esghesdal & Snt breast

hydr at es, sol vat es, t aut oner sandphar maceuti cal | y
Ca@@@éﬁt abI émomia s dfhesdd compoundsubstitung@t hepenzophenone

m%%% @c?o%%yr%g | 0Qy, GONCEr RS, h&gﬁ{%gggggzophenone—

ow ng Compounds fepr s
2 Eermuhat¢xphexyﬂhyd®ﬁzoneF@E@Ub&s@Xﬁbéd NOCbe superior.

1187For nu -B, NDC 1209

Zoogpf4g¥y@ﬁé¥%Ug§06@p04§¥§§ﬁgpi and the antiestrogen such
as hydrazone based compounds or Tamoxifen may then bind to
nuclear chromatin in an atypical manner for a longer time
than the normal hormone receptor complex. Antiestrogens may
also be able to deplete the cytoplasm of free receptor.
Either or both of these effects could severely impair the
continued growth of an estrogen-dependent tumor.

There has also been an increased interest in the use of
aromatase inhibitors to Dblock specifically the local
production of estrogens that may contribute substantially to
hormone responsive disease such as breast cancer.

Aromatase (CYP19) 1is described as the principal enzyme that



Formula (XI')-A, NDC 1220 Fornmula (XI)-B, NDC 1231

Formula (XI1)-A, NDC 1242Fornula (XI1)-B, NDC 1253
WORI149170NHNH 00 ' 143 Forrmula (Xl 11)-A, NDC 12PdF082009/646120

(XI'11)-B, NDC 1275 In this aspect of the

i nventions, the conpounds of the present invention nmay

be contenplated for admnistration to the mamal i an

subject in the formof a drug, prodrug or even active
co%te%kggl ' tghdmﬁg}ﬁ?r’ #5 ' Sesewvé{ié@yed }géjceg Sli%h. re- and

conpounds are rnost effective n incorporated into
poraneparhiuclaés wdrepns as @yerp ol gl v £t @t rt Xr sygh eAaBomatase

or, ot her delivery systens which are_capaple of bein

NGRS delSi véleF o s! st d HassSbiepel Yar geted F%lec‘:lve
trbla$§des OFobntgrgest yda ikl 1t angetidnig A96AES: hormone-
At | east anot her aspect of the invention concerns
deghelnideaity bepsiseénsatiyat: -al | ows conversi on of suitable
analogyes which gan be ;conyerted toya spechfigd agtiye .
conpound "in viv8 affer it TS admihi stered to the Y
depatdiert] foraexertingthysehheaapeybic, actiivhty3, 17-dione)and
The conpounds of the present jnvention may be used to
ACtFedtS aniy HUFCThi T neyt P €t hedr dideet§ yLopctivator. It
il NUTRCH Y ebf %gtedaéayahq:ra'@éal s@lﬁlg{Péte for .the aromatase
estrogen-related activity, 1ncluding but not in any
enwayel, i mdretl tprsobpdetiuntres associiatedmadtipthr edgtagt binds
. _pancreati.c, Iun? col n,eyros£ate, qx@rian cancers, as ..
IrREVETES Bai T FlTertspi%een! tki ddey’ T y PR YAGde 2US g 1ts
insielikvattAtest ine,. blaedcalds, bones, stomeedd 4,904,650, the
endonetrium testicular, ovary, central nervous .
Legpdiems skith, HeadRandifeckiNesophagusd oFCSB6AE marlt owthelr
en®aneer, asgyeli,as QQQFEgHQQéﬁ?Edl‘é@QEQL?’ 4§&EQDQ§3,17—dione
|'eukerti’a, acute pronyelotytic leukem a, [ynphonm,
demilviitphe sy eluatia,a smeedcotyessras | egndnyet dpsdd | §ermskveg them.

di sease, .or_ref or neni a. The ¢ unds of ,
0. Ehe ARETn eI v (o S ISP I (BB TR0 OF Preparing 6-
me¢@RDeRat | onePased: ther apgut | engapses-t I ealiMBALS3] N7adiones.

manmal i an subj ect. Such nethods may conprise
U.&dnifststrtatNon of 9 40 corpodndcdpsFer aulcd q@9ss (14y ,making 6-

a0 (XL) in. i nati it h.other. junct, I

me%ﬁ&%SpFegﬁkéJ?ﬁlgggbgﬁeﬁﬁﬁﬁgggéy}'ﬁa?ﬁ&?%égagi,%3§%§S°

t herrapy ,prgrarone drhesapynaatdmed hetecananar ther api esseful in

known in the art. . Any of the conpounds of the
PrSPELeRE | IEMSTriifay be cOnfenpFatiedfior U-S- Fatent No.

3,80m nizgt rationckerbhe paeEBLi appsubpegboi n theyhermQbtny1-
a drug, prodrug or even active netabolite. In ¥he
angglstds loft tieatmentl Tolitthe preesammpdrskention, anfleosta-1, 4-
term,"adm_.ni stering" shall .enconpass the tr n f
a1 ot CLenal tond- deStT bedr LR ERA S aponha Len—17
ongpeci fically disclosed or with a conpound whi ch may
not be specifically disclosed, but which converts to
t he COpEEIRFILEE compoudtF S Al t er adifnts¢3#&at?®n to 1O-
pcth®sPabisenth 1306 exhi bt st herapesti ¢ 8644 VidhT puplication
O her objects, features, benefits and advant ages of
Nutrbpe rpr @8 ent 0 G AEHIG N wialllschedappateas ftlom thieparation of
. sunmary and the follow ng_descriptions .of certain
i REOERES, DR 1T BOCFBadrTy FRSATENtS (rrTgene, such
appiilcdla@d oinn the antohayiageknovdedge ofy valdreuSnce, in its
chenDtheraEFutic conpounds, nethods and/or nodes of
engpErali-on TNBRIFEF UBESERI PTI ENSOE STARCDRAWERGS! Pefiogur e
1- shows the Estradi ol biosynthetic pathway. Figure 2-
shows a predicted netabolic pathway for the present
compounds. Figure 3- shows the effect of
NDC- 1011, NDC- 1022, NDC1033, 5NDC- 1044, NDC- 1055 and
NDC- 1066 on estrogen receptor beta (ER-P) activity as
nmeasured by luciferase expression (RLU = rel ative
light units). CV-1 cells were transfected with two
pl asm d constructs, the reporter construct

p—p—— . 1 £ AR JF PFpr~ P~ a P I 1



Unl ess defined otherw se, all technical and scientific
terns used herein have the sane neaning as is comonly
waor@enstiood by one of skill in the art to whi cPCT/OER09/046120
i nvention belongs and shall be understood to have the
nmeani ngs descri bed below. Al publications and patents
referred to herein are incorporated by reference in
their entirety. Unless otherw se specified, a
reference to a particul ar ggnpound includes all such
i soneric forms, includﬁ‘g acem ¢ and ot her m xtures
thereof. Unl ess ot hef'w Reci fied, a reference to a
parti cul ar conpourgal'g ¢l udes ionic, salt, solvate
(e.g., hydrate gra3ected forns, prodrugs, and ot her
st er eoi soners edt,| for exanple, as discussed
her ei n. O ma e convenient or desirable to
prepare, purify, andfor handl e a corresponding salt of
the active conpound, “for exanple, a
pharmaceuticcal ly-accept abl,e satdyrdxampt esci9f  reaction of
phar maceutically acceptable salts are discussed in
stBggeagt al,.5-dgrAnInRiar eiceut | talhylagveptabl e Helvetica
Sal.ts," J.. Phar i, MV 66, -19, and
Ch %§€§83edjﬁ%reﬁgb7§9’ &%?{DdrolF?g?aéﬁég’coﬁ%§§%ﬁfﬁn the
fotlhewpmhes enipionvient:i on have application in the
treatment of cancer, and so the present invention
further provides anti-canggs agents. The term
"anti-cancer agent" gizug-deherein, pertains to a
conpound whi ch treatsi\de&l ays progression, prolongs
rel apse period of, rols synptons of a cancer
(i.e., a conmpoynd %18 useful in the treatnent of
a cancer). T i aq$er effect may arise through
one or nore_ie 5, I ncluding but not limted to,
' ~8ell proliferation, the inhibition
of angi ogenesi s G{hé formati on of new bl ood vessel s),
the inhibition of @Btastasis (the spread of a tunor
whilr @M S origi ”éycthS‘f kQFkQEEhQE af duyas! %M,h%t means a
spread of tumor cells i nto nelghboring norma
kestor uctaues pndomd hiee pi onmpiriesrnaf; agpopt ebese( priogr anredymbol
cel | death%, r tuno rosi s or_ tunor au%ophagy or
t

0} nec
reRRe SERE AL IS0S (EherBof. Rt 15 FHETOREENt { bIEf Uheplconol

grRiQVi.degnactkicve ceenpedngsuhal use i pna npthednef invention,
treatment of the human or ani mal body by therapy. Such

Scanpetifad smeypraorgd s edadnhi Stérmang 195 siteh @l subpegpstrone
ord d‘i%%%%%%‘é%‘t%%‘t‘%h%f Fective i?)'fﬁ%l‘.'m of an active
compound, preferably in the tormof a pharnmaceutica
conposttienyasodyscussed furddier dhetebnive of E¥granes is

term"estrogen” as used herein encoq?ass steroid |ike
digGlisREs that - ar e FR&EGFaNS, made’ andP T stabIléde 1Eroskt - als

ankheieel b meabrane {Qexeficht SoaCtind tyrbnside they of the
cell by binding'to the estrogen receptors. Exanpl e of
pregehtc owpeondsisi nel nge butscarsedot linmted to
est i ols, estrols, d renes. . The term,.
"tr@g%ﬁeﬁPF@n%rDﬁ?hé?%%y"%ggﬁdgégﬁ%e$%?%r%ne%h%f’ discloses
6 clopdexty ofankdr eaky ngnaireendinld ofler pest aras generalbyrteonsion
treat nent and thera%¥ of a manmal i an subj ect, whet her
-tru

angf g R 19T -ndh-hurkdt- dhi fd 3 (. 20 th Gebletihargt 2L/
: lj-cat i ) il Lth lL,rLed j
st <k B o s e e IR B eh o ne™
popridgroes s roft tcheorprdidtiionm @hd(k ngl udes2aamedaoethoryimino) —
the rate of _praogress, halt in the rate of progress
AGROFTOT St Port Tof TRE -cdnT] GRSt EUre BFf Thest  towards
condition. Treatnent as a prophylactic neasure is
al so included. Treatnent inckudes conbination
treatnents and therapies, in which two or nore
treatments or therapies are conbined, for exanple,
sequentially or simultaneously. Exanples of treatnents
and therapies include, but are not limted to,
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wher ei n: Rl, R2, R3, R4 are independently

sel ected fromthe group consisting of H d-C6 al kyl,
wamettidiaé ed al kyl, and hal ogen; R5 is sel ect eRCT/I82009/046120

the group consisting of H C-C6 al kyl, a substituted

al kyl, a sulfate, a glucuronide, -CH2OH, CH20OCHS,

-NH(CH2) fI OH, -NH(CH2) n-COGsalt, -N(CH3)n, - _CH2ONHZ,

( NH) CH2OHCH3, (CH2)fI NHCOOH (CH2) fI NHCOCsal t,

- |\| t
thFrgggégg%bup con3|§i|ng oﬂ%ﬁlur%] égﬁgl %{f§%€§ G alkyl

hy@ub&yutume@tahmyhonaasuhh@te @o@hmd@moﬁsdaotadbub&wsed

group, phenyl or a_substituted phen grou
cycITéneéllbaHé‘t'ere&cyc% ngE%ﬁStéﬁéograp Oﬁ?!Has“SO“ of the
es%%b thed %ﬁ@ﬂ1t?%o%é9%gr69€3'SEbBQpQErH a €584  binding
al kyl, substituted al kyl, a hal ogen, a hal ogenat ed
dO@BK@B",a Eu@tatéﬁNéLgI@©@ﬂonla@l -SGENHZBlOCQEHlsi@MJ Vol.

and. % an
éﬁgtheP8e§y%§Nneﬁ§}q%§%§%g?%o %ﬁﬁ% lsmzﬁft ff%eptors and
notarbamonpst €81 al ScontRienant |a@near@ﬁaﬂi@steh@omrc$l a 3-
Wherein the ---- synbol represents either _a single or

hyﬁrﬁédbl%u@ﬁﬁ&FWWQ% Pﬁédﬁrdv?%% tRaP WHeh £Re Lidand binding

re¥YROl 15 85 de&@'cﬁoé%d And fOr g a kel gLouRy Aty without
position 3 or 17, then no R7 or R6 is respectively

thpré@emethyl subbmlamemeass daotited .aspect of the

pre i nventi i.rected to_a che thera eutlc
ComGund of i For drageer) ro(i Py Sohhg Sstraaiol

de(rllkzl-.?@rlwlsa HHdy) wherwin B&but‘@zn @bly&@rﬁ%rtl%@f RAF1MB cell
and R9 are independently hydrogen, G to C6 al kyl or

ml§@ﬁ§ﬁitd$%ﬁﬂblﬁgﬁ FHalGgens §ﬁ¥¥bt%tlb# graEGFoideldentify

Leti es; h I ither a

e R e e L e tn e B nd e The oot Tl is a
dou@heth@mdzanﬁn10®ﬁscanketo gnouphatfpe$dtumm the 3eventual
17, then no R7 or R6_is present, respectively: the

COLYRBSI O O e%?%%eﬁ?tfﬂggﬁr egéﬁc?éld&npt Esaé}?ceé(yaf b bonpreast

cadlceRQSi ti®On 40t rapdnt he'iwepdoletepregeat s anyiikypPenay be
of bond regardl ess of the stereochem stry. The

aceompoerdst @ sbverfbr ageurhe dwant i ohefdsfferhariation by the

cufd epchen calod somare. udrakes, SOYBLeS.o LAV QTS orcen
an armaceutd ca acce e sa ereo

beken ambﬂnb@@hi nent @ferﬁomml;a [LpsBS tHRGL,r Rﬁbl@tgr &o produce

hydro%Qn at ons, ty ; RlL, R2 is h en or
e SRR R3NREY ?r(ﬁ tig aft?&ﬁpt(%fsal%iﬁl & % G‘t”f? u’r%Ho much

molekyl', a@? ogenvand wetrdgerd iHRYPLROAD conk esPeRdERGening
to the cohol group. In an another enbodi ment the

casicersoc Henliesthy tate ture &6 aal boht conprs ses arSebreRtrogen-

de%%%%teln%ner r dl asr%agzre rgearc? C% hEnbogonaft selectlon of
onpounds “he present 1 hven |on can be used

e sphakrace utlicpandeanpositéoncedush endcorpesktben m&nz promote
conprise one or nore conpounds selected fromthose

Ehgi seeR¥ers apve’ i PRustTat ¥t bel G et herficsg to a non-
es&@%@@ﬁe@e enelR: and eombinations thereof. In certain
enmbodi ments, such a conposition can conprise a
phaﬁm@@@mﬁlcaﬁlytaecegnabhehcaﬁucbra@oﬂb@nenandVVQdknn may

mtation, such co n _can _conprise_a rac
o R0l SIS LT tor PaP EEoRn COLREREES ith Hius are
coteipewrd caﬂd@pem@xsentoﬁasetsh@o§ea@d Renaptiloneeplication.
preferably their isolated and purified formwhich is
Sugib <t HM Y1 YL Tde et hEeETPE8nerS ane RS, BsPicdnie to
e al kyl u d
kST Tahe A Hal pgsh Do e or g Temox fen,
present invention may have asymetric centers and may
occur as racemate, racem c nmhxture or as individua
and purified diastereoners or enantioners such as
(S) 6- net hyl oxynet hyl (85, 9S, 13S, 14S, 179)
-13-nmethyl - 7,8,9, 11,12, 14, 15, 16, 17
- decehydrocyl openta [a] phenant herene-3, 17-diol;



7, 8 9, 11, 12, 13, 14, 15, 16, 17-
t et radecahydr o- 3Hcycl opent a[ a] phenant hr ene- 3,
wazeodite1(NDC- 1121) ; (6S, 8R, 9S, 10R, 13S, PCT/US2009/046120
14S) - 6- (et hoxynet hyl )-10, 13-di nethyl-4, 5, 6, 7, 8,
9, 10, 11, 12, 13, 14, 15, 16, 17-
t et radecahydr o- 3Hcycl opent a[ a] phenant hr ene- 3,
17-di al (NDC-1132); (6R 8R
3 met h t 0, I ec
2G5 oyl SpEAT ol &) phoRant K Anes 3 ° Fchy S or Pt IeeCBgente
mu(sI‘dD@}el]lﬁ:ﬁéd tOR r8&: 98ph138,mors Many compounds have been
145S) - 3- hydr oxy- 6- (nethoxynethylg 13-nmethyl -7, 8, 9, ,
doffmeffedll% tol4 be15 eflfbectllwe varyin degrees against
es‘t‘%% hydr; o6 e%‘eln@,p%%‘h@[r%]. 17- yl stearate
1176) 6R, 8R, 9S, 13S, 14S)-6-
(anﬂh@@ﬁyn@@hg@?nds rethy repiegedg, inl marpy; 18fergnces and

tyfﬁcaé§§|l7 decah¥%ro 6H cycl ent?ggﬁphenanthren

6Iin 8??0 lmen cﬁer%btherapy

calibdhoo- rmiﬂwemﬂ&met@ydm? e8feBt 1%p 1%hel3,pddiedSs. The
16, 17-decahydro- 6Fbyclopenta[a]phenanthrene 3,

Unﬁ?réﬁépg(NEGlffggﬂe ArS Etfhod¥ PR 2 bf ?%%Ob?%é%ntage“ts

ch'eﬂl\ﬁ%@lte'r%?)ypeféa'b%%e'do t@@n preepar ahLkop, of ; the R qr 1§allgnant
enant i oners, or S diastereoners of 6 substltute

tugstr adé bl s. ﬂﬁﬂﬂuu&tdcwnih@ prigperrat rehe( etlgpn normal body

ymetric sy hes s) and _separ at fractlon

e ¥orR 1955 ) BRESRECLRy Gt SgPR B S atty o S ble o
thieS@MeIdne hofdm. agemei hhey, gepenall v il ithdhepabliferate

or are readily obtained by adapti ng the nethods taught
repaddivn. (foFe Ssirelr ifet ﬁ&ﬁﬂ(ﬁﬂ%ﬁP%u%ﬁ@ek%F$%EHn@h gpethelium)

0 | n £54 7
ar%eagﬁﬂ%ggo#{c\j/\shl é—’ragl lé’j:?Lel ﬁgllmé or p%?ggecfg&%ed o these
poerhitr etytotoxicAndirhes, enmbadi menthof tprésént | ngeahi ohimits

peptains to a method for preparing a 6-hydroxynethyl,

hyloxynethyl 6- am nonet hoxy,

6 neﬁhy¢@@1@qm%&h0%yn@r G1ret hgxyamae wdefdrsat ives &f small

estradi ol . A reaction schene for preparing estradio
gr@@ﬁhvafrﬁeélpérglﬁQﬁ1lﬁﬂamElGScﬁéﬁéénmmgs S@EhTﬁEth@@éon or

t hyl
LG8, SO SBELLODAL e VY B RIS o e srom
theOtaﬁbmmemi(bﬂn@ﬁtm@@eﬁ{mbpﬁmamnmdaﬁ@lésmedgby $udhpendent

tugltégf%\s;a?q%@é( &f drg*&%/SI S Obt al n gre]ygég%grqgfyyllaelng used

foRNafdy | ﬁééf%&é%%%¥%éhdgbﬂﬁéé¥|%QEE atp fol) By celis
hydrol ysis to obtain 6- nethyl oxynethyl derivative o

ingstivadi ohonNDELEOB3EYS NDG 1088 -t@an yeaolst ahredrbyoliferative
Con%r%her OX|dat|on of NDC- 1033 at the C 17 hydroxyl
In an alternative approach, the
coan@@denﬁ trie preaisentingureidi@n eaneafsotbee therapeutic
prepared by a nmethod conprising such steps as: (i)
ma&@&?@@Pan”%nVé§?¥o@#§ﬁa§€ﬁp6UHﬁl ??lﬁlgéwz£?§ﬁfﬁhevarlous
ryPled! ectedngstradial caapoURd.atibhe BEREYLiGns, especially
position wth LI DAKOR/ Butyl -
am@m@hlummDmesopugpybaﬁede/p@tasstanwteaﬂlanyfate alterhative
redu0|n e _pos o al yde wit h|un1alun1num
MOR\7Er °de, hFF@fydgﬁﬁét @Wpﬁﬁgﬁ SﬁP@tSEF & b 85106 ot
t he aestorr-adinell yGonpaund. #sreaati emischemend®d for new and
_ preparing estradiol derivatives is given belowin
lmBéﬁéﬁ@-anncer‘ Cﬁﬁ@oééﬁﬁéﬁﬁ@§yoﬂﬂﬁﬁé ﬁﬁéséﬁ% pagentiontreat
n f
boggpfgﬁe in qihemes eI%%é GQQE%%% 1491 tumors with
PCT/U82009/046120 Schene 1 - Preparing conpounds of
the instant invention. g Hydrolysis THPO



HO , -OH D net hyl sulfate WO

2009/ 149176PCT/ US2009/ 046120 Scheme 2- Alternative
woreiobada7¢ or prepari ng the conpounds of Vari oUBCT/US2009/046120

met hyl oxyal kyl derivatives, in accordance with this

i nvention, involve selection ofal kylating agents. Such

derivati veswoul d be understood by those skilled in

art made aware of this invention, and is avail abl e

nt het C C e ;

o150 SIS pp el gs, of, (e SPLL R SEAb 1 1oy or
litfe %ral klyd:halﬁdasjubst idattach taldeyl of epgtiefbstotE also for

linear, substituted |inear, branched and substituted
th5rRERE Cal kylre%%e%ubstltt%ts adaRGGItd be non-cancerous

hy%%@%&%ﬁqg%ra%lbﬁe arbhakeagent s pancbe used a$enefit  from
descri bed herein to prepare the correspondi ng

efietchyivexyal Kigdseder i vatfi ves.estradidh anoibervaspeet. of The

this inv nt| met hods of _making 6-am no derlv ives
hygFrpﬁgqegffg &gﬁ aregglscFosedbln r8£@?90n 5¢ eﬁ%g grOWlng

cehelsoworAceondiriglly, ce1met haxyl ated esheadiel stissue having
descri bed in Schenmes 1-2 are enplqyed and converted to
ropréeily redpeELRTe a%?%%g%%?V%atﬁV%%fSScHéhe 3PREFhogabnormal

su%% %gﬁ%%go% aWhﬂoogﬁékVQFsﬁﬁﬁxpfg§§éféﬁi exoB%thgs'to the

he present invention relates to a
paeehad of treatlng cancer in a manmmalian subject
hunma atlent |n this aspect of th
o AP Eon e RBds SF A bRV ekt AT ani Bt | REoFdAgr for 2
t hek a@@neeroussGeldi ar wxéhlvwlﬁ@cnlahrr&tamam@e celd Seffect
are exposed to or contacted with a conmpound of Formul a

PrEfX)leot Ngkaciic &6t LS8l ¥ Cdc E8FEabItePsEl S @Pnﬁ§@ﬂﬁpés
t hereof having the general structure shown in Fornula
SUMMRRYh&FoWHE WHEESITAORL, R2, R3, R4, Y, X and Z are as
descri bed above, and further wherein n and mare
i ndépendepttt i mtfegehs amksaniie anpenupbeseiet ieeention is
nts ei her a singl

SiG5EHEY boRA CAsabrBeBP L BF APRY SacCke Lo P Olfsar Compositions

and methods for their use and preparation, thereby
overcoming various deficiencies and shortcomings of the
prior art, including those outlined above. Accordingly, it
is one object of the present invention to provide compounds
useful in the treatment of estrogen-dependent conditions and
tumors which provide a better patient tolerance, prognosis
and compliance.

Another object of the present invention is to provide
compounds and methods for the treatment of estrogen-
independent tumors with compounds having substantially less
side effects than those currently available to the patients.

Yet another objective of the present invention is to
provide for compounds and alternative modes of treatment of
tissues afflicted with hyperproliferative conditions,

including viral and bacterial infections.



position 3 or 17; and thesynbol represents any type of
bond regardl ess of the stereochem stry; and the

WO e@paetireée enanti omers, ot her stereochem cal PEDIE2089/046120
hydr at es, sol vates, tautoners and pharnmaceutically
acceptabl e salts of said conpounds. I n anot her
aspect of the present invention nethods of using the
conmpounds havi ng the general structure shown in

For pyl a_(XI.X) .bel qw_. wherein:. R
7 GG &S GoNlr Bed Hus Tk L1t T Oy o A £5tauing

settepreSentspenhfier rapsicnghe car ian dpubhel bend —wixt.h drde aspect

praovi so that when the ---- synbol is a double bond and
off dritfs BRI KETOC group At CPoSRI TG or© 17, FHERW WG Rt of ormula
(16 an$) respectively present. In at | east another

aspect of the present invention, effective doses of
conmpounds having Formulas (1)-(11) are adm nistered to
the patients in need of such therapy: For mul a
(1)Formul a (II)(&Qerein R, R, R3, r R4, R5, RG,
R8 and R9 are ag descri bed above; and the ----
represent s ~gig e

the R¢-- >

3 or 17, then no R7 |or 1

gspectively; the synbol -- pT 3
absence of a bond at po

refeesents any type of be regar

the £t efeochem stry. ThesB“et Hods' may be used

to tréat Gmay tunor which may be eitherRdi &Getly or

indirectly effected by hornonal and/or °

estrogen-rel ated activity, including but not in any

way limted to solid tunors associated wth _breast,

pan€PEariL& (IPung, col on, prostate, ovafiPaAvdandérs, as

well as brain, liver, spleen, kidney, |ynph node,

small intestine, blood cells, bone, stonmach,

whemedometRui URy, t Bst ifoul Bf,, BDvarBs, &entndl Raerweusndependently

st e kin, .head and _neck, esophagu r .bone_marto

sedbtean B0 tREs R Bler orour EATPednct: < lgngneas ¢ Mo c.

alkeukemma, acuteipuosyel aaylilG | eukeddan, | ynphomeulfate, or
mul ti pl enmyel oma, nyel odyspl asi a, nyel oproliferative .

Jlgicsease Ao MGt rigttior§@nkhfa_——= SYDAfdngr DR ffefents either

a Lhings. the A”Eﬁ%%?% Afodde RResaM, | pyention offgr.a is j
new node of action for treating estrogen dent or

doumdep érdentantdurforrsis B adittd onalu@ppr cachi ehgph oyedr 17, then
drugs once bound to the ERs nodified.the ERs

NGB bR atioR T T e SRR I RE in 10 G Pandar efiePresent

tnheprdeshreyesh Agcandiagloy, despeugtion @fossuchbound and
ERs woul d cease transm ssion of all external and

Chien 8 it g e R essieht | any f 6¥Pei ral itqpcofr adrr Eetds; of the

r - op c r : [ -

seper s B Ry T e Pl S bt otk Sapat Lomers,

otaklre dtoerE achdnol arinbésownér s eceptians csncl udivarddhe tautomers
estrogen, testosterone and_androgen receptars. The

anfjn\?@ﬁtgf&acﬁé(@l&ﬁé%geét%&[@;‘}a@%eﬁ\? &St h&ETGPIN bi ndi ng,
t he tg@npogndscQf theRIesedyt | nventicen arg able tRthod of
nodul ate the cellular first or second nmessenger

theirgipaitng agatvhway's sand of urdadierepotignt i at engipgfian  subject

(ei‘i'ﬁijgggaﬁgm? irﬁg tEQEnigh glerpet191ege§§§§tcaorofgetq$e invention,

en anr's e.g. gene ndent estrogen
me&Cioidyl tayrhasr beefedvefbr desatbhedngn tihe rardr athédoses cell
of ordinary skill in the art are able to ascertain the
grﬁ&?ﬁmﬂ?éjFﬁVdﬂV%d“?W%%%}@%tFBHJ%Fta e§Pr6@§ﬁld%§@%H%%@' the
gene. However, in the present invention, the

i nventor has unexpectedly foynd that the conpounds of
the clainmed invention are able to nodul ate cel |l ul ar
activity at a | evel independent of the traditiona
gene regul ated nmechanisns. In this aspect of the

i nvention, the conmpounds of the instant invention are

o 1 o, - o o,



Spatial Configuration Entry RS R6 R7 CG6 CG8 C9 C 13
G114 C171HHHSSSSSS2HHHSRRRRR3H
WH12009/149176 PCT/US2009/046120

cells are exposed to or contacted with a compound of Formula
(I) or (II) or pharmaceutically acceptable enantiomers,
other stereochemical isomers, hydrates, solvates, tautomers,
or salts thereof, as shown herein. In a specific, non-
limiting embodiment of the methods of the present invention,
a compound of Formula (I) or (II) is used to therapeutically
treat an identified cancer state as described herein. 1In
another specific non-limiting embodiment of the methods of
the present invention, a composition comprising a compound
of Formula (I) or (II) is used to therapeutically treat an
identified cancer state as described herein.

In another aspect of this invention, compounds having
Formula (III) and (VIII) are described. In this aspect of
the invention, inventor describes methods of inhibiting
growth of cancer cells comprising providing to a patient a

prodrug of Formula (III) wherein Rs is a methyl or hydrogen;

0O

Formula (III)
and forming metabolites having Formulas (IV), (V), (VI),
(VII), and (VIII) wherein any of Rs, Rs4, Rs, Ry, Rg of their
Formula II counterparts may be a methyl or a hydrogen. Such
metabolites could include for example the structures shown

below:

11



HSSSSSR4HHHSRRRRSS5H- HSSSSS
CO6 H- HSRR
WO 2009/149176 PCT/US2009/046120

) )
(IV) A - NDC-1088 (IV) B — NDC-1099
OH
(V) A - NDC-1033 (V) B - NDC-1022
OH
(VI) A -NDC-1110 (VI) B — NDC-1044
OH
(VII) A - NDC-1066 (VII) B — NDC-1055

12



RRCO7HHHRRRRRRS8HHHRSSSSS Table

I-continued Rl, R2, R3, R4: independently H, Cl-05
wa@bkdoghg91substi tuted al kyl, or hal ogen R6, R7: PCT/C032009046120

al kyl, substituted al kyl, sulfate, O glucuroni de R6:

H, Cl1-05 alkyl, or substituted al kyl, sulfate, or

gl ucuroni de, when === is a single bond; not present,
when === is a double bond Substituents Spatia
Configuration Entyiy RS R6 OH
R4 I:{4
Formula (VIII)-A Formula (VIII)-B
Another aspect of the present invention pertains to
amine derivatives of the compounds of Formulas (I) - (VIII).

In at least this aspect of the invention, amine moieties are
placed in suitable positions on the molecular core to
improve physical and clinical properties. Formula (IX)
represents a general core structure for the present
invention. Formula (IX) depicts compounds having the
structure:

LORp,
HsG J/

Formula (IX)

Wherein Ri;, R;, R; and R; are the same as described above;
Ri1 1s selected from the group consisting of H, a C1-Cg¢ alkyl,
substituted alkyl, a halogen, a halogenated alkyl, a
sulfate, a glucoronide, -SO,NH.,, -COOH, -CN, -CH,CN-, -NHCN-,
—-CHO, =CHOCHj;, -CO0 salt, -08S0zalkyl, -NH,, and -NHCO(CH;).;
R, 1s selected from a group consisting of H, a Ci-C¢ alkyl, a
substituted alkyl, a sulfate a glucoronide, a bulky group, a
phenyl or a substituted phenyl group, a cyclo- or

13



Rf G6 G8 G9 CG13 G114 G177 9 HHHRSSSSRI10H
HHRRRRRSI1I1H HRSS
WO 2009/149176 PCT/US2009/046120

heterocyclo group, and X 1s selected from the group
consisting of: C;-C¢ alkyl, a substituted alkyl, a halogen, a
halogenated alkyl, a glucoronide, -NH,, -SO,NH,, -COOH, -CN, -
CH,CN, —NHCN, -CHO, -C00salt, -050.alkyl, -SH, -SCHs; -
CH(CH,;)nCOOCH;, -(CH;),-0-CHs3, (CH;),-S-CHs, -CHy0OH, -(CH;),-0-
NH,, -(CHz),-S-NH;, -NH(CH;),CHs, NH (CHz) ,OCH;, -NH(CH;),CHOH-
COOH, -N(CHj3),,-(CH;),(NH)CH,OH, -NHCOOH, -(CH;), NHCOOH, -NO,,
-SCN, -S0zalkyl, -B(OH),, -(CHz)p N(CHsz)-S0O;—-NH;, —-(CHy), NH-
SO,-NH,;, -NHC(=S)CH;, and —-NHNH;; wherein n is an integer and
can be any number between 0-7, the ---- symbol represents
either a single or a double bond capable of forming a keto
group at position 3 or 17; and thevywwWWvsymbol represents any
type of bond regardless of the stereochemistry; and the
respective enantiomers, other stereochemical isomers,
hydrates, solvates, tautomers and pharmaceutically
acceptable salts of said compounds.

Another aspect of this invention, concerns the making
and using of the following compounds represented by Formula

(X) = (XVI):

Formula (X)—-A, NDC 1187 Formula (X)-B, NDC 1209

14



SSC012H HRRRRRCO0O13MBMHHSSSSSS 14
M HHSRRRRRI15*
WO 2009/149176 PCT/US2009/046120

Formula (XI)-A, NDC 1220 Formula (XI)-B, NDC 1231

Formula (XII)-A, NDC 1242 Formula (XII)-B, NDC 1253

Formula (XIII)-A, NDC 1264 Formula (XIII)-B, NDC 1275

15



M HHSRSRSR1I6 MM HHSRRRRS1I7 M HSS
SSSC018 M HS
WO 2009/149176 PCT/US2009/046120

In this aspect of the inventions, the compounds of the
present invention may be contemplated for administration to
the mammalian subject in the form of a drug, prodrug or even
active metabolite. However, 1t 1s envisioned that such
compounds are most effective when incorporated into
nanoparticles, liposomes or polymeric matrix systems or
other delivery systems which are capable of being directly
delivered to a solid mass or be targeted to tissues of
interest via suitable targeting agents.

At least another aspect of the invention concerns
delivery systems that allows conversion of suitable
analogues which can be converted to a specified active
compound in vivo after it is administered to the patient for
exerting its therapeutic activity.

The compounds of the present invention may be used to
treat any tumor which may be either directly or indirectly
effected Dby Thormonal and/or estrogen-related activity,
including but not in any way limited to solid tumors
associated with breast, pancreatic, 1lung, colon, prostate,
ovarian cancers, as well as brain, liver, spleen, kidney,
lymph node, small intestine, blood cells, bone, stomach,
endometrium, testicular, ovary, central nervous system,
skin, head and neck, esophagus, or bone marrow cancer; as
well as hematological cancers, such as leukemia, acute
promyelocytic leukemia, lymphoma, multiple myeloma,
myelodysplasia, myeloproliferative disease, or refractory
anemia.

The compounds of the present invention may also be used
in combination-based therapeutic cancer treatments in a
mammalian subject. Such methods may comprise administration
of a compound of Formula (I), (11), (X), or (XI) in

combination with other adjunct cancer therapies, such as
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chemotherapy, radiotherapy, gene therapy, hormone therapy
and other cancer therapies known in the art.

Any of the compounds of the present invention may be
contemplated for administration to the mammalian subject in
the form of a drug, prodrug or even active metabolite. In
the methods of treatment of the present invention, the term
"administering™ shall encompass the treatment of the wvarious
conditions described with the compound specifically
disclosed or with a compound which may not be specifically
disclosed, but which converts to the specified compound in
vivo after administration to the patient and exhibits
therapeutic activity.

Other objects, features, benefits and advantages of the
present invention will be apparent from this summary and the
following descriptions of certain embodiments, and will be
readily apparent to those skilled in the art Thaving
knowledge of wvarious chemotherapeutic compounds, methods

and/or modes of operation.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1- shows the Estradiol Dbiosynthetic pathway.

Figure 2- shows a predicted metabolic pathway for the
present compounds.

Figure 3- shows the effect of NDC-1011, NDC-1022, NDC-
1033, NDC-1044, NDC-1055 and NDC-1066 on estrogen receptor
beta (ER-P) activity as measured by luciferase expression
(RLU = relative light units). CV-1 cells were transfected
with two plasmid constructs, the reporter construct ERE-tk-
luciferase and a CMV-ER-B contruct. Transfected control
(Ctrl) CV-1 cells received no treatment while estradiol
treated cells (E2) received estradiol added alone at 10 ° M

(1 nM). In the case of NDC compounds, each compound
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respectively was either added alone at 10° M (10 nM) (as
evident in the left column for each test compound) or at 10°°
M plus 10° M estradiol (E2) (as evident in the right column
for each test compound).

Figure 4- shows the effect of NDC-1011, NDC-1033, NDC-
1055 and NDC-1066 on estrogen receptor alpha (ER-0) activity
as measured by luciferase expression (RLU = relative light
units). Cv-1 cells were transfected with two plasmid
constructs, the reporter construct ERE-tk-luciferase and a
CMV-ER-O0 contruct. Transfected control (Ctrl) CV-1 cells
received no treatment while estradiol (E2) was added alone
at 10° M (1 nM). In the case of NDC compounds, each
compound respectively was either added alone at 10° M (10
nM) (as evident in the left column for each test compound)
or at 10° M plus 10° M estradiol (E2) (as evident in the
right column for each test compound).

Figure 5- shows ICsy growth inhibition data (in uM) for
NDC-1022 (left columns), NDC-1033 (middle columns) and NDC-
1044 (right columns) as determined in each of the cell lines
HT-29, SK-0vV-3, NCI-H23, MCF-7, MDA-MB-231, OVCAR-3, CAPAN-
1, CAPAN-2, SH-SY5Y, A-549 and PC-3.

Figure 6- shows numerical ICsy growth inhibition data
(in uM) for NDC-1022, NDC-1033 and NDC-1044 as determined in
each of the cell lines HT-29, SK-0V-3, NCI-H23, MCF-7, MDA-
MB-231, OVCAR-3, CAPAN-1, CAPAN-2, SH-SY5Y, A-549 and PC-3.

Figure 7- shows numerical ICsy growth inhibition data
(in uUM) for Compound 1 (NDC-1022), Compound 2 (NDC-1165) and
Compound 3 (NDC-1187) as determined in each of the cell
lines HT-29, SK-0V-3, NCI-H23, MCF-7, MDA-MB-231, OVCAR-3,
CAPAN-1, CAPAN-2, SH-SYbY, A-549, PC-3, U-87-MG and U-118-
MG.
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Figure 8- shows ICsy; growth inhibition data (in uM) for
NDC-1022 ( three 1left columns), NDC-1187 (fourth columns
from left), NDC-1165 (fifth columns from left), and
tamoxifen controls (three right columns) as determined in
each of the cell lines HT-29, SK-0V-3, NCI-H23, MCF-7, MDA-
MB-231, OVCAR-3, CAPAN-1, CAPAN-2, SH-SY5Y, A-549, PC-3,
T98G, U-87-MG and U-118-MG.

DETAILED DESCRIPTION OF THE INVENTION

Unless defined otherwise, all technical and scientific
terms used herein have the same meaning as 1is commonly
understood by one of skill in the art to which this
invention Dbelongs and shall be understood to have the
meanings described below. A1l publications and patents
referred to herein are incorporated by reference in their
entirety. Unless otherwise gspecified, a reference to a
particular compound includes all such isomeric forms,
including racemic and other mixtures thereof. Unless
otherwise specified, a reference to a particular compound
also includes ionic, salt, solvate (e.g., hydrate),
protected forms, prodrugs, and other stereoisomers thereof,
for example, as discussed herein.

It may be convenient or desirable to prepare, purify,
and/or handle a corresponding salt of the active compound,
for example, a pharmaceutically-acceptable salt. Examples of
pharmaceutically acceptable salts are discussed in Berge et
al., 1977, "Pharmaceutically Acceptable Salts,"™ J. Pharm.
Sci., Vol. 66, pp. 1-19, and discussed herein.

Anti-proliferative compounds of the present invention
have application 1in the treatment of cancer, and so the
present invention further provides anti-cancer agents. The
term "anti-cancer agent" as used herein, pertains to a

compound which treats, delays progression, prolongs relapse
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period of, and controls symptoms of a cancer (i.e., a
compound which is useful in the treatment of a cancer). The
anti-cancer effect may arise through one or more mechanisms,
including but not 1limited to, the regulation of cell
proliferation, the inhibition of angiogenesis (the formation
of new Dblood vessels), the inhibition of metastasis (the
spread of a tumor from 1its origin), the inhibition of
invasion (the spread of tumor cells into neighboring normal
structures), or the promotion of apoptosis (programmed cell
death), or tumor necrosis or tumor autophagy or any
combinations thereof.

The invention further provides active compounds for use
in a method of treatment of the human or animal body by
therapy. Such a method may comprise administering to such a
subject a therapeutically-effective amount of an active
compound, preferably in the form of a pharmaceutical
composition as discussed further herein.

The term *“estrogen” as used herein encompass steroid
like hormones that are naturally made and is able to cross
the cell membrane to exert its activity inside the cell by
binding to the estrogen receptors. Example of such compounds
include but are not limited to estradiols, estrols, and
esterenes.

The term "treatment," or “therapy” as used herein in
the context of treating a condition, pertains generally to
treatment and therapy of a mammalian subject, whether of a
human or a non-human animal (e.g., in veterinary
applications), in which some desired therapeutic effect is
achieved, for example, the inhibition of the progress of the
condition, and includes a reduction in the rate of progress,
a halt in the rate of progress, amelioration of the

condition, and/or cure of the condition. Treatment as a
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prophylactic measure 1s also included. Treatment includes
combination treatments and therapies, in which two or more
treatments or therapies are combined, for example,
sequentially or simultaneously. Examples of treatments and
therapies include, but are not limited to, chemotherapy (the
administration of active agents, including, e.g., drugs,
antibodies (e.g., as 1in immunotherapy), prodrugs (e.g.,
employing protecting groups including phosphoric acid
derivatives and phosphinates at suitable positions such as
position 3 or 17, other compounds used for photodynamic
therapy, GDEPT, ADEPT, etc.); surgery; radiation therapy;
and gene therapy.

The term “stereochemical isomer” as used herein, refers
to isomers that differ from each other only in the way the
atoms are oriented in space. The two stereoisomers
particularly of importance 1in the instant invention are
enantiomers and diastereomers depending on whether or not
the two 1isomers are mirror 1images of each other. In the
preferred embodiment, the claimed formulations comprise such
compounds that isolated, resolved and are “substantially
free of other isomers.”

The term "therapeutically-effective amount," as used
herein, pertains to that amount of an active compound, or a
material, composition or dosage form comprising an active
compound, which 1is effective for producing some desired
therapeutic effect, commensurate with a reasonable
benefit/risk ratio.

The term T"patient" refers to animals, including
mammals, preferably humans.

The term "region of a patient" refers to a particular
area or portion of the patient afflicted with a

proliferative disorder, cancer or tumor and in some
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instances to regions throughout the entire patient.
Exemplary of such regions are the pulmonary region, the
gastrointestinal region, the breast region, the renal region
as well as other bodily regions, tissues, lymphocytes,
receptors, organs and the 1like, including the wvasculature
and circulatory system, and cancerous tissue. "Region of a
patient™ includes, for example, regions to be treated with
the disclosed compounds and compositions. The "region of a
patient” is preferably internal, although it may Dbe
external.

The term "tissue" refers generally to specialized cells
which may perform a particular function. The term "tissue"
may refer to an individual cell or a plurality or aggregate
of cells, for example, membranes, blood or organs. The term
"tissue" also includes reference to an abnormal cell or a
plurality of abnormal <cells. Exemplary tissues include
breast tissue, including breast cells, membranous tissues,
including endothelium and epithelium, laminae, connective
tissue, including interstitial tissue, and tumors.

The term “amino alkyl” as used herein refers to an
alkyl group with an amino group on it, for example, H2N-CH2-
, H2N-CH2CHZ2-, Me2NCHZ2 -, etc., wherein the point of
attachment is a carbon of the alkyl chain; and the term
“alkyl amino” as used herein refers to an amino group with
an alkyl group attached to the nitrogen atom, for example,
CH3NH-, EtNH-, iPr—-NH-, etc., wherein the point of
attachment is wvia the nitrogen atom of the amino group.

The term “proliferative cell disorders” as used herein
refers to disorders such as tumors, primary malignant
tumors, and other hyperproliferative conditions. The terms
“primary malignant tumor(s)” and “cancer(s)” are used

interchangeably.
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Compounds

Among other things, the present invention relates to
estradiol derivatives with specific modifications at
position 6 of the B ring of the estradiol. At least one
aspect o0of this invention 1s directed to such compounds

having the general structure shown in Formula (IX) below:

R, X

wherein R;, Ry, and Z are independently selected from the group
consisting of: H, Ci;-C¢ alkyl, substituted alkyl, a halogen,
a halogenated alkyl, a sulfate, a glucoronide, -SO,NH,;, -
COOH, -CN, -CH,CN, -NHCN, -CHO, -CO0Osalt, -0S0zalkyl, -NH,, -
SH, -SCHs;, -NHCO(CH;), CHs, -NO,, -SCN, -SOzalkyl, -B(OH);, -
NHC (=S)CH;, and -NHNH;; X is selected from the group
consisting of: Ci1-C¢ alkyl, a substituted alkyl, a halogen, a
halogenated alkyl, a glucoronide, -NH;, -SO;NH,, -COOH, -CN,
CH,CN, -NHCN, -CHO, -COOsalt, -0S0zalkyl, -SH, -SCHs —-CH(CHj),
COOCH3, —-(CHy),-0-CHs;, -(CHy),-S-CHs;, -CH»OH, -(CH;),-O-NH;, -
(CHz) ,—S—-NH;, -NH(CH;), CHsz, -NH(CH;), O CHs;, -NH(CH;), SCHz -

NH (CHy), CHOH-COOH, -N(CHs3) 2, - (CHz) ,(NH) CH,0OH, -NHCOOH, -
(CHz), NH-COOH, -NO;, -SCN, -SOzalkyl, -B(OH);, —-(CHz), N(CHj3)-
SO,-NH;, —-(CH;), NH-SO,-NH,, —-NHC (=S)CHj3, and -NHNH;; Rs; is
selected from the group consisting of: H, a Ci1-C¢ alkyl, a
substituted alkyl, a halogen, and a halogenated alkyl; Rs; and
Y are independently selected from a group consisting of: =0,
-0OH, -H, a —-C1-C¢ alkyl, a substituted alkyl, a halogen, a
halogenated alkyl, a sulfate, a glucoronide, a bulky group,
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a phenyl or a substituted phenyl group, a cyclo- or
heterocyclo group, piperidine, pypirizine, morpholine,
pyrimidine, -N(CH;),; a phosphate group, a phosphinate group,
and further wherein n is independent integers and can be any
number between 0-7, the -—--- symbol represents either a
single or a double bond capable of forming a keto group at
position 3 or 17; and thevwwWsymbol represents any type of
bond regardless of the stereochemistry; and the respective
enantiomers, other stereochemical isomers, hydrates,
solvates, tautomers and pharmaceutically acceptable salts of
said compounds. In an another embodiment the stereochemistry
at the C-6 carbon comprises a S or R enantiomer or

diastereomers.

In at least another aspect of the present invention,
preferred compounds having the general structure shown in

Formula (XIX) below:

wherein:

R, R;, R3, R, are independently selected from the group

consisting of H, C;-C¢ alkyl, substituted alkyl, and halogen;

Rs is selected from the group consisting of H, C;-Cg
alkyl, a substituted alkyl, a sulfate, a glucuronide, -CH:OH,
-CH,OCH3, —-NH(CH;),OH, -NH(CH;),-COOsalt, -N(CHs),, - _CH,ONHj,
- (NH) CH,OHCH;, (CHz), NHCOOH - (CH;), NHCOOsalt, -NHCH,OH, -
NHCOOH and -NH;,
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T

R¢ 1s selected from a group consisting of H, a Ci—-Cg
alkyl, a substituted alkyl, a sulfate a glucoronide, a bulky
group, a phenyl or a substituted phenyl group, a cyclo- or

heterocyclo group, and

R; i1s selected from the group consisting of H, a C;-Csg
alkyl, substituted alkyl, a halogen, a halogenated alkyl, a
sulfate, a glucoronide, -SO;NH,, -COOH, -CN, -CH,CN-, -NHCN,
-CHO, -COO salt, , and -NH,. In an another embodiment the
stereochemistry at the C-6 carbon comprises a S or R

enantiomer or dilastereomers.

Wherein the —--—- symbol represents either a single or a
double bond with the proviso that when the —---- symbol is a
double bond and forms a keto group at position 3 or 17, then

no Ry or R¢ is respectively present.

In at least another aspect of the present invention is
directed to a chemotherapeutic compound of a Formulas (I)-

(IT) :

Formula (I) Formula (II)

wherein R;, Ry, Rs, R4, Rs, Rg, Ry, Rg and Rg are independently
hydrogen, C; to C¢ alkyl or substituted alkyl, halogen,
sulfate, or glucuronide moieties; and the ---- symbol
represents either a single or a double bond and when the —--—-

- symbol is a double bond and forms a keto group at position
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3 or 17, then no R; or Rg 1is present, respectively; the
symbol --- represent the presence or absence of a bond at
position 10; and thevywWwsymbol represents any type of bond
regardless of the stereochemistry. The compounds also
embrace the enantiomers, other stereochemical isomers,
hydrates, solvates, tautomers and pharmaceutically
acceptable salts thereof.

In an embodiment of Formula I, Rs, Rg, Ry, Ry are hydrogen
atoms, methyl or Cl; Ri;, R; 1is hydrogen or methyl; Rs, R, is
Ci1 to about C¢ alkyl or substituted alkyl, halogen and --—-—-
is a single bond corresponding to the alcohol group. In an
another embodiment the stereochemistry at the C-6 carbon
comprises a S or R enantiomer or diastereomers.

Embodiment compounds of the present invention can be
used in a pharmaceutical composition. Such a composition can
comprise one or more compounds selected from those discussed
above, 1llustrated below or otherwise inferred herein, and
combinations thereof. In certain embodiments, such a
composition can comprise a pharmaceutically—-acceptable
carrier component. Without limitation, such a composition
can comprise a racemic mixture of compounds. In certain
embodiments, such a compound can be present as the S and R
enantiomer, ©preferably their isolated and purified form
which is substantially free of other isomers, and Rs, or Ry
can be selected from H, C; to Cg alkyl or substituted alkyl,
and a halogen.

The compounds of the present invention may Thave
asymmetric centers and may occur as racemate, racemic
mixture or as individual and purified diastereomers or
enantiomers such as (S)6-methyloxymethyl(8S, 9S, 1338, 148,
178) -13-methyl- 7,8,9,11,12,14,15,16,17 -decehydrocylopenta
[a] phenantherene-3, 17-diol; (R)6-methyloxymethyl (83, 98,
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138, 148, 17R) -13-methyl- 7,8,9,11,12,14,15,16,17 -
decehydrocylopenta[alphenantherene-3,17-diol; (R)6—
methyloxymethyl (8R, 9S,13R,14S,17R)-13-methyl-
7,8,9,11,12,14,15,16,17-decehydrocylopentalalphenantherene-
3,17-diol (NDC-1022); (S)6-methyloxymethyl (8R, 93, 13R, 148,
17R) -13-methyl- 7,8,9,11,12,14,15,16,17-decehydrocylopenta
[a] phenantherene-3, 17-diol (NDC-1033). (6R, B8R, 95, 10R,
1335, 14S)-6-(methoxymethyl)-10,13-dimethyl-7, 8, 9, 10, 11,
12, 13, 14, 15, l6-decahydro-3 H-cyclopenta [a]
phenanthrene-3, 17 (6H)dione (NDC-1011) ; (6R, 8R, 983, 10R,
135, 14S)-17-hydroxy-6-(methoxymethyl)-10,13-dimethyl-6, 7,
8, 9, 10, 11, 12, 13, 14, 15, 16, 17-dodecahydro—-3H-
cyclopentala]phenanthrene-3-one (NDC-1044); (6R, B8R, 9S, 1385,
148) -6-(hydroxymethyl)-13-methyl-7, 8, 9, 11, 12, 13, 14,
15, 16, 17-decahydro-6H-cyclopentalal] phenanthrene-3, 17-
diol (NDC-1055); (68, B8R, 95, 135, 14S)-6-(hydroxymethyl)-
13-methyl-7,8,9,11,12,13,14,15,16,17-decahydro-6H-

cyclopent [a]lphenanthrene-3,17-diol (NDC-1066) ;
(6S,8R,9S8,10R,13S,14S8)-6—-(methoxymethyl)-10,13-dimethyl-
7,8,9,10,11,12,13,14,15,16-decahydro-3H
cyclopentalalphenanthrene-3,17(6H)-dione (NDC-1077); (6S, B8R,
93, 13S, 148)-3-hydroxy-6-(methoxymethyl)-13-methyl-7, 8, 9,
11, 12, 13, 15, l6-octahydro-6H-cyclopental[a]phenanthren-
17(14H) -one (NDC-1088) ; (6R,8R,98,138,148)-3-hydroxy—-6—
(methoxymethyl)-13-methyl1-7,8,9,11,12,13,15,16-octahydro-6H-
cyclopentala]phenanthren-17(14H) -one (NDC-1099); (6S, §8R, 98,
10R, 138, 14S)-17-hydroxy-6-(methoxymethyl)-10, 13-dimethyl-
6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17-dodecahydro-3H-
cyclopentalalphenanthrene-3, 17-diol(NDC-1110); (6R, B8R, 985,
10RrR, 135, 14S)-6-(methoxymethyl)-10, 13, dimethyl -4, 5, 6,
7, &, 9, 11, 12, 13, 14, 15, 16, 17- tetradecahydro-3H-
cyclopentalalphenanthrene-3, 17-diol(NDC-1121); (6S, 8R, 985,
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10RrR, 138, 14S)-6-(methoxymethyl)-10, 13-dimethyl-4, 5, 6, 7,
8, 9, 10, 11, 12, 13, 14, 15, 16, 17- tetradecahydro-3H-
cyclopentala]phenanthrene-3, 17-diol (NDC-1132); (6R, 8R,
95,10R,138,14S5)-6—-(methoxymethyl) 10, 13dimethylhexadecahydro-
lH-cyclopental[alphenanthrene-3, 17-diol (NDC-1165); (6R, S8R,
93, 13S, 148S)-3-hydroxy-6-(methoxymethyl)-13-methyl-7, 8, 9,
11, 12, 13, 14, 15, 16, 17, -decahydro-6H-cyclopentalal-17-
vl stearate (NDC-1176) ; (6R, 8R, 983, 1385, 14S8)-6—-
(aminooxymethyl)-13-methyl-7, 8, 9, 11, 12, 13, 14, 15, 16,
17-decahydro-6H-cyclopenta[a]lphenanthrene-3, 17,-diol (NDC-
1187); (6R, B8R, 95, 138, 14S)-6-methoxy-13-methyl-7, 8, 9,
11, 12, 13, 14, 15, 16, 17-decahydro—-6H-
cyclopentalalphenanthrene-3, 17-diol (NDC-1198).

An embodiment of the present invention pertains to the
preparation of the R or S enantiomers, R or S diastereomers
of 6 substituted estradiols. Methods for the preparation
(e.g., asymmetric synthesis) and separation (e.g.,
fractional crystallization and chromatographic means) of
such isomeric forms are either generally known in the art or
are readily obtained by adapting the methods taught herein.
One such methodologies are described in the co-pending U.S.
application SN 11/541,987, the teachings of which are

herein incorporated in its entirety.

Another embodiment of present invention pertains to a
method for preparing a 6-hydroxymethyl, 6-methyloxymethyl,
6—aminomethoxy, 6-methylaminomethoxy or 6-methoxyamine
derivatives of estradiol. A reaction scheme for preparing
estradiol derivatives 1s given below, Schemes 1-3. Such
methods can comprise reaction of t-butyldimethylsilyl
derivative of estradiol with LIDAKOR/THF/formaldehyde to
obtain a 6-hydroxylated compound followed by such steps as:
(1) hydrolysis to obtain 6-hydroxymethyl derivative of
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estradiol, NDC-1066; and/or (ii)treatment with
dimethylsulfate followed by hydrolysis to obtain 6—
methyloxymethyl derivative of estradiol, NDC-1033. NDC-1088
can be obtained by further oxidation of NDC-1033 at the C-17

hydroxyl position.

In an alternative approach, the compounds of the
present invention can also be ©prepared by a method
comprising such steps as: (1) ©protecting an estrodial
compound, (ii) acylating the protected estradiol compound at
the benzylic b-position with LIDAKOR/Butyl-—
Lithium/Diisopropylamine/potassium tert-amylate, (1id)
reducing the position 6 aldehyde with lithium aluminum
hydride, (iv) deprotecting the protected regions of the
estradiol compound. A reaction scheme for preparing

estradiol derivatives is given below in Scheme 2.

The compounds of the present invention can be
synthesized by the following methods as depicted in the

schemes below:
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Scheme 1 - Preparing compounds of the instant invention.
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Scheme 2- Alternative methods for preparing the compounds of

the invention.
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Various methyloxyalkyl derivatives, 1in accordance with
this invention, involve selection of alkylating agents.

Such derivatives would be understood by those skilled in
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art made aware of this invention, and is available through
synthetic  procedures of the sort described herein..
Accordingly, without limitation, wvarious C; to Cg¢ alkyl and
substituted alkyl (e.g., C; to Cg linear, substituted linear,
branched and substituted branched alkyl, such substituents
as would be understood in the art) reagents can be used as
described herein to prepare the corresponding methyloxyalkyl
derivatives.

In another aspect of this invention, methods of making
6—amino derivatives of the estradiol are disclosed in
reaction schemes below. Accordingly, b—-methoxylated
estradiols described in Schemes 1-2 are employed and

converted to their respective amino derivatives.

Scheme 3-Methods of making 6-amino derivatives of estradiol:

OH O_f
- 9

Hydrazine
—_——
Q
N
NDC-1022
1 2 3
Exact Mass: 316.20 Exact Mass: 400.22 Exact Mass: 386.21 Exact Mass: 531.23
Mol. Wt.: 316.43 Mol. Wt.: 400.51 Mol. Wt.: 386.48 Mol. Wt.: 531.60

Na,COy/NaOH
—_—
60%
4 da NDC-1187
Exact Mass: 401.22 Exact Mass: 359.21 Exact Mass: 317.20
Mol. Wt.: 401.50 Mol. Wt.: 359.46 Mol. Wt.: 317.42
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Methods of Use

The present invention relates to a method of treating
cancer in a mammalian subject (e.g., a human patient). In
this aspect of the invention, methods are provided for
inhibiting tumor or cancerous cell growth. In such a
method, the «cells are exposed to or contacted with a
compound of Formula (IX) or pharmaceutically acceptable
salts or hydrates thereof having the general structure shown

in Formula (IX) below:

R, X

wherein Ri, Ry, Rs, Ry, ¥, X and Z are as described above, and
further wherein n and m are independent integers and can be
any number between 0-7, the —--- symbol represents either a
single or a double bond capable of forming a keto group at
position 3 or 17; and thevywwWgsymbol represents any type of
bond regardless of the stereochemistry; and the respective
enantiomers, other stereochemical isomers, hydrates,
solvates, tautomers and pharmaceutically acceptable salts of

said compounds.

In another aspect of the present invention methods of
using the compounds having the general structure shown in

Formula (XIX) below:
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C=0 * NDC-1033; ** NDC-1022 The preferred conmpounds

in Table | include conpounds 15 and 20. At | east one
waspeaddind the instant invention is directed tBCT/OERE9/046120

preferred conpound, their method of use and naking.

In at | east another aspect of the invention, inventors

illustrate the conpounds of the present invention in

hal ogen R5: H, Cl1-05 al kyl, substi} al’kyl ,

sul fate, or glucuroni de R} H, ; R, OF
substituted al kyl, sul fate~_0r1¢ e,*Rg: H,
Cl-05 al kyl, or substit @ Il mhen === is a

si ngl e bond; not prgsgr pF hs a doubl e bond

Substituent Spatial €onfiguratijon Enfry R5 R6 C-6 C 8
GC9 G110 G183 CG14 CG1l7 7TSHHSORS RS SS 74

wherein: Ri, Rz, Rs, R4, Rs, Rg, Ry are as described above, and
the ——-- symbol represents either a single or a double bond
with the proviso that when the -—--—- symbol is a double bond
and forms a keto group at position 3 or 17, then no Ry or R

is respectively present.

In at least another aspect of the present invention,
effective doses of compounds having Formulas (I)-(II) are

administered to the patients in need of such therapy:

ORg

Formula (I) Formula (II)
wherein Ri;, Rz, Ris, Rs, Rs, Rg, Ry, R and Re are as described
above; and the —---—- symbol represents either a single or a
double bond and when the ---- symbol 1is a double bond and
forms a keto group at position 3 or 17, then no R; or Rg is
present, respectively; the symbol --- represent the presence
or absence of a bond at position 10; and thevwvwvsymbol
represents any type of bond regardless of the
stereochemistry.

These methods may be used to treat any tumor which may

be either directly or indirectly effected by hormonal and/or
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estrogen-related activity, including but not in any way
limited to solid tumors associated with breast, pancreatic,
lung, colon, prostate, ovarian cancers, as well as brain,
liver, spleen, kidney, lymph node, small intestine, blood
cells, bone, stomach, endometrium, testicular, ovary,
central nervous system, skin, head and neck, esophagus, or
bone marrow cancer; as well as hematological cancers, such
as leukemia, acute promyelocytic leukemia, lymphoma,
multiple myeloma, myelodysplasia, myeloproliferative
disease, or refractory anemia.

Among other things, the inventor of the present
invention offer a new mode of action for treating estrogen
dependent or independent  tumors. Traditional approach
employed drugs once bound to the ERs modified the ERs
configuration to the extent that in effect rendered them
destroyed. Accordingly, destruction of such bound ERs would
cease transmission of all external and internal signals
essential for wvitality of the cells; creating a stop in
cellular growth.

It is believed that the presently disclosed compounds
are able to bind to number of receptors including the
estrogen, testosterone and androgen receptors. The inventor
has unexpectedly observed that upon binding, the compounds
of the present invention are able to modulate the cellular
first or second messenger signaling pathways and further
potentiate their clinical effects through gene dependent or
gene independent mechanisms, e.g. gene dependent estrogen
activity has been well described in the art and those of
ordinary skill in the art are able to ascertain the pathways
involved inactivation of a estrogen dependent gene.

However, in the present invention, the inventor has

unexpectedly found that the compounds of the <claimed
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invention are able to modulate cellular activity at a level
independent of the traditional gene regulated mechanisms. In
this aspect of the invention, the compounds of the instant
invention are capable of Dbinding directly to multiple
steroid receptors at the plasma membrane and trigger
internal cell mediated stress mechanisms involving the
unfolded ©protein response (“UPR") at the endoplasmic
reticulum. The UPR stress response subsequently 1lead to
growth inhibition, and c¢ell death through modulation of
stress response genes such as CHOP also known as GADD153,
TRIB3, etc.

In addition, administration of the compounds of the
present invention for treatment of various cancer states may
comprise administration of a compound of Formula (I) in
combination with other adjunct cancer therapies, such as
chemotherapy, radiotherapy, gene therapy, hormone therapy
and other cancer therapies known in the art. Combinations
of the presently disclosed compounds with other anti-cancer
or chemotherapeutic agents are within the scope of the
invention. Examples of such agents can be found 1in Cancer
Principles and Practice of Oncology by V. T. Devita and S.
Hellman (editors), 6" edition (Feb. 15, 2001), Lippincott
Williams & Wilkins Publishers. A physician, veterinarian or
clinician of ordinary skill in the art would be able to
discern which combinations of agents would be useful based
on the particular characteristics of the drugs and the
cancer involved. Such anti-cancer agents include the
following: estrogen receptor modulators, androgen receptor
modulators, retinoid receptor modulators, cytotoxic agents,
anti-proliferative agents, prenyl-protein transferase

inhibitors, HMG-CoZA reductase inhibitors, EHV protease

36



S8 HHRSSRSSR8 HHRRRRRRS Table Il

OR5 R1, R2, R3, R4: independently H Cl1-05 alkyl,
wa@wettidioé ed al kyl, or hal ogen R5: H, Cl-05 al Rg1/1S2009/046120

substituted al kyl, sulfate, or glucuronide R5: H

Cl-05 al kyl, or substituted al kyl, sulfate, or

gl ucuronide, R8: H, Cl1-05 al kyl, or substituted al kyl,

when = is a single bond; not present, when = is a

in%g%g%%éggnd ré%gggét'J%angeéﬁbégsgbnfﬂﬁﬁygygéyg,Ent5¥omatase

inhibitors, and angiogenesis inhibitors.

Exemplified Compounds

In at least one aspect of the invention, inventors
illustrate the compounds of the present invention in table I

below:

Table I

Ri, Ry, R;3, Ry: independently H, C;-C; alkyl, substituted alkyl, or
halogen Rs, Ry: H, C;-C; alkyl, substituted alkyl, sulfate, or

glucuronide

R¢: H, C,-Cs; alkyl, or substituted alkyl, sulfate, or glucuronide,

when == 1is a single bond; not present, when == 1is a double bond

Substituents Spatial Configuration

Entry Rs Re¢ R, Cc-6 Cc-8 c-9 Cc-13 C-14 c-17
1 H H H S S S S S S
2 H H H S R R R R R
3 H H H S S S S S R
4 H H H S R R R R S
5 H - H S S S S S C=0
6 H - H S R R R R C=0
7 H H H R R R R R R
3 H H H R S S S S S
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Table I-continued

R:, Ry, Rs, Ry: independently H, C;-C; alkyl, substituted alkyl, or
halogen Rs, Ry: H, C;-C; alkyl, substituted alkyl, sulfate, or

glucuronide

R¢: H, C,-Cs; alkyl, or substituted alkyl, sulfate, or glucuronide,

when == 1is a single bond; not present, when == 1is a double bond

Substituents Spatial Configuration

Entry Rs Rg R, C-6 Cc-8 c-9 Cc-13 C-14 c-17
9 H H H R S S S S R
10 H H H R R R R R S
11 H - H R S S S S C=0
12 H - H R R R R R C=0
13 Me H H S S S S S S
14 Me H H S R R R R R
15% Me H H S R S R S R
16 Me H H S R R R R S
17 Me - H S S S S S C=0
18 Me - H S R R R R C=0
19 Me H H R R R R R R

20%* Me H H R R S R S R
21 Me H H R S S S S R
22 Me H H R R R R R S
23 Me - H R S S S S C=0
24 Me - H R R R R R C=0
25 H H SOsH S S S S S S
26 H H SOsH S R R R R R
27 H H SOsH S S S S S R
28 H H SOsH S R R R R S
29 H - SOsH S S S S S C=0
30 H - SOsH S R R R R C=0
31 H H SOsH R R R R R R
32 H H SOsH R S S S S S
33 H H SOsH R S S S S R
34 H H SOsH R R R R R S
35 H - SOsH R S S S S C=0
36 H - SOsH R R R R R C=0
37 Me H SOsH S S S S S S

(]
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Ri, Ry, Ri, Ry:

halogen Rs, Rj:

glucuronide

Table I-continued

independently H, C,-C¢ alkyl,
H, Cl—C6 alkyl,

substituted alkyl,
substituted alkyl,

RR87 MM HSSSRSSRS88 M

PCT/US2009/046120

sulfate, or

R¢: H, C;-Cs alkyl, or substituted alkyl, sulfate, or glucuronide,
when === 1is a single bond; not present, when == 1is a double bond
Substituents Spatial Configuration

Entry | Rs | R Ry C-6 [ c-8 | Cc-9 | c-13 | c-14 | C-17
38 Me H SOsH S R R R R R
39 Me H SOsH S S S S S R
40 Me H SOsH S R R R R S
41 Me - SOsH S S S S S C=0
42 Me - SOsH S R R R R C=0
43 Me H SOsH R R R R R R
44 Me H SOsH R S S S S S
45 Me H SOsH R S S S S R
46 Me H SOsH R R R R R S
47 Me - SOsH R S S S S C=0
48 Me - SOsH R R R R R C=0
49 H H glucuronide S S S g S S
50 H H glucuronide S R R R R R
51 H H glucuronide S S S S S R
592 H H glucuronide S R R R R S
53 H — glucuronide S S S S S C=0
54 H - glucuronide S R R R R C=0
55 H H glucuronide R R R R R R
56 H H glucuronide R S S g S S
57 H H glucuronide R S S S S R
58 H H glucuronide R R R R R S
59 H - glucuronide R S S S S C=0
60 H — glucuronide R R R R R C=0
61 Me H glucuronide S S S S S S
62 Me H glucuronide S R R R R R
63 Me H glucuronide S S g S S R
64 Me H glucuronide S R R R R S
65 Me - glucuronide S S S S S Cc=0
66 Me - glucuronide S R R R R C=0
67 Me H glucuronide R R R R R R

W
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Substituents Spatial Configuration
68 Me H glucuronide R S S S S S
69 Me H glucuronide R S S S S R
70 Me H glucuronide R R R R R S
71 Me - glucuronide R S S S S C=0
72 Me - glucuronide R R R R R C=0
* NDC-1033; ** NDC-1022

The preferred compounds in Table I include compounds 15 and

20. At least one aspect of the instant invention is directed

to these preferred compound,

In at least another aspect of the invention,

their method of use and making.

inventors

illustrate the compounds of the present invention in table

IT below:

er

R2r

RB!
halogen Rs:

R4:

Table II

independently H, C;-C¢ alkyl, substituted alkyl,

H, Cl—C6 alkyl,

or
substituted alkyl, sulfate, or glucuronide

R¢: H, C,-Cs; alkyl, or substituted alkyl, sulfate, or glucuronide,
Rg: H, C,—-Cs; alkyl, or substituted alkyl,
when == 1is a single bond; not present, when == 1is a double bond
Substituent Spatial Configuration

Entry Rs Rg C-6 Cc- c-9 Cc-10 Cc-13 C-14 c-17
73 H H S S S R S S S
74 H H S R R R R R R
75 H H S S S R S S R
76 H H S R R R R R S
77 H - S S S R S S C=0
78 H - S R R R R R C=0
79 H H R R R R R R R
80 H H R S S R S S S
81 H H R S S R S S R
82 H H R R R R R R S
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Table II

R:, Ry, Rs, Ry: independently H, C;-C; alkyl, substituted alkyl, or
halogen Rs: H, C;-C; alkyl, substituted alkyl, sulfate, or glucuronide

R¢: H, C;-Cs alkyl, or substituted alkyl, sulfate, or glucuronide,

Rg: H, C;-Cs alkyl, or substituted alkyl,

when == 1is a single bond; not present, when == 1is a double bond
Substituent Spatial Configuration

Entry Rs Re¢ C-6 Cc-8 c-9 Cc-10 Cc-13 C-14 c-17
83 H - R S S R S S C=0
84 H - R R R R R R C=0
85 Me H S S S R S S S
86 Me H S R R R R R R
387 Me H S S S R S S R
388 Me H S R R R R R S
89 * Me - S R S R R S C=0

90** Me - R R S R R S C=0
91 Me H R R R R R R R
92 Me H S S S R S S S
93 Me H S R R R R R R
94 Me H S S S R S S R
95 Me H S R R R R R S
96 Me - R R S R S C=0
97 Me - S R R R R R C=0

9g*** Me H S R S R R S R
99 Me H R S S R S S S
100 Me H R S S S S S R
101 Me H R R R S R R S
102 Me - R S S R S S C=0
103 Me - R R R R R R C=0
104 H H S S S R S S S
105 H H S R R R R R R
106 H H S S S R S S R
107 H H S R R R R R S
108 H - S S S R S S C=0
109 H - S R R R R R C=0
110 H H R R R R R R R
111 H H R S S R S S S
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er R2r

RB!

halogen Rs:
Rs: H, C,—-C¢ alkyl,
Rg: H, C,-C¢ alkyl,

independently H, C;-C¢ alkyl,
H, C,-Cs; alkyl, substituted alkyl, sulfate,
or substituted alkyl,
or substituted alkyl,

Table II-Continued

sulfate,

Ve

PCT/US2009/046120

substituted alkyl,

or

or glucuronide

or glucuronide,

when == 1is a single bond; not present, when == 1is a double bond
Substituent Spatial Configuration

Entry Rs R¢ C-6 Cc-8 c-9 Cc-10 Cc-13 C-14 | C-17
112 H H R S S R S S R
113 H H R R R R R R S
114 H - R S S R S S C=0
115 H - R R R R R R C=0
116 Me H S S S R S S S
117 Me H S R R R R R R
118 Me H S S S R S S R
119 Me H S R R R R R S
120 Me - S S S S S S C=0
121 Me - S R R R R R C=0
122 Me H R R R R R R R
123 Me H R S S R S S S
124 Me H R S S S S S R
125 Me H R R R S R R S
126 Me - R S S R S S C=0
127 Me - R R R R R R C=0

128wwnx Me H R R S R R S R

* NDC-1077, when Ry is a methyl;

NDC-1110, when Ry is a methyl;

The preferred compounds in Table II

and 128.

89, 90,

invention

98,

is

directed to

**% NDC-1011, when Rg is a methyl; ***

**** NDC-1044, when Ry is a methyl.

include compounds

At least one aspect of the

method of use and making.
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One specific non-limiting example for treatment of an
identified cancer state as described herein includes use a

compound of Formula (I), which has the Formula (IX) below:

OH

(IX) A- NDC -1033 (IX) B- NDC - 1022

Another specific non-limiting example for treatment of
an identified cancer state as described herein includes use
a compound of Formula (I), which has the Formula (X), below:

OH

(X) A- NDC -1066 (X) B- NDC -1055

In at least another aspect of the invention, inventors

illustrate the compounds of the present invention in table

IT below:
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Table ITI

R, X
Ri, Ry, R;3, Ry: independently H, C;-C; alkyl, substituted alkyl, or
halogen and == 1is a single or double bond; not present.
Entry X Z Y C-6 C-17
129 CH,OH OH OH S S
130 CH,OH OH OH S R
131 CH,OH OH OH R R
132 CH,OH OH OH R S
133 CH,0ONH, OH OH S S
134 CH,0ONH, OH OH S R
135 CH,0ONH, OH OH R R
136 CH,0ONH, OH OH R S
137 CH,ONHMe OH OH S S
138 CH,ONHMe OH OH S R
139 CH,ONHMe OH OH R R
140 CH,ONHMe OH OH R S
141 CH,0ONMe, OH OH S S
142 CH,0ONMe, OH OH S R
143 CH,0ONMe, OH OH R R
144 CH,0ONMe, OH OH R S
145 CH,ONHAc OH OH S S
146 CH,ONHAc OH OH S R
147 CH,ONHAc OH OH R R
148 CH,ONHAc OH OH R S
149 CH,NH, OH OH S S
150 CH,NH, OH OH S R
151 CH,NH, OH OH R R
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Table ITI

R:, Ry, Rs, Ry: independently H, C;-C; alkyl, substituted alkyl, or

halogen and == 1is a single or double bond; not present.
Entry X Z Y C-6 C-17
152 CH,NH, OH OH R S
153 CH,;NHMe OH OH S S
154 CH,;NHMe OH OH S R
155 CH,;NHMe OH OH R R
156 CH,;NHMe OH OH R S
157 CH;NMe, OH OH S S
158 CH;NMe, OH OH S R
159 CH;NMe, OH OH R R
160 CH;NMe, OH OH R S
161 CH,;NHAc OH OH S S
162 CH,;NHAc OH OH S R
163 CH,;NHAc OH OH R R
164 CH,;NHAc OH OH R S
165 CH,NHOH OH OH S S
166 CH,NHOH OH OH S R
167 CH,NHOH OH OH R R
168 CH,NHOH OH OH R S
169 CH,NHOMe OH OH S S
170 CH,NHOMe OH OH S R
171 CH,NHOMe OH OH R R
172 CH,NHOMe OH OH R S
173 CH,NHNH, OH OH S S
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Table I1-Continued ()RS5 Rl, R2, R2, R4: independently
wo200014905%6 al Kyl , substituted al kyl, or hal ogenP@5US1409/046120

Cl1-05 al kyl, substituted alkyl, sulfate, O

gl ucuronide R6: H, Cl-05 al kyl, or substituted al kyl,

sul fate, or glucuronide, Rg: H C1-05 alkyl, or

substituted al kyl, when === is a single bond; not

present, when === is a double bond Substituent

Spati al —CeRtgtfratipr—Entry
ntry Z Y C-6 C-17
174 CH,NHNH, OH OH S R
175 CH,NHNH, OH OH R R
176 CH,NHNH, OH OH R S
177 CH,NHNHMe OH OH S S
178 CH,NHNHMe OH OH S R
179 CH,NHNHMe OH OH R R
180 CH,NHNHMe OH OH R S
181 CH,NHNMe, OH OH S S
182 CH,NHNMe, OH OH S R
183 CH,NHNMe, OH OH R R
184 CH,NHNMe, OH OH R S
185 CH,NHNHAc OH OH S S
186 CH,NHNHAc OH OH S R
187 CH,NHNHAc OH OH R R
188 CH,NHNHAc OH OH R S
189 CH,N(Me)NH, OH OH S S
190 CH,N(Me)NH, OH OH S R
191 CH,N(Me)NH, OH OH R R
192 CH,N(Me)NH, OH OH R S
193 | CH,N(Me)NHMe | OH OH S S
194 | CH,N(Me)NHMe | OH OH S R
195 | CH,N(Me)NHMe | OH OH R R
196 | CH,N(Me)NHMe | OH OH R S
197 | CH,N(Me)NHAc | OH OH S S
198 | CH,N(Me)NHAc | OH OH S R
199 | CH,N(Me)NHAc | OH OH R R
200 | CH,N(Me)NHAc | OH OH R S
201 OCH,NH, OH OH S S
202 OCH,NH, OH OH S R
203 OCH,NH, OH OH R R
204 OCH,NH, OH OH R S
205 OCH,NHMe OH OH S S
206 OCH,NHMe OH OH S R
207 OCH,NHMe OH OH R R
208 OCH,NHMe OH OH R S
209 OCH,NHAc OH OH S S
210 OCH,NHAc OH OH S R
211 OCH,NHAc OH OH R R
212 OCH,NHAc OH OH R S
213 NHCH,OH OH OH S S
214 NHCH,OH OH OH S R
215 NHCH,OH OH OH R R
216 NHCH,OH OH OH R S
217 NHCH,OMe OH OH S S
218 NHCH,OMe OH OH S R
219 NHCH,OMe OH OH R R
220 NHCH,OMe OH OH R S
221 NHCH,OAc OH OH S S
222 NHCH,OAc OH OH S R
223 NHCH,OAc OH OH R R
224 NHCH,OAc OH OH R S
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Entry X Z Y C-6 C-17
225 NHCH,NH, OH OH S S
226 NHCH,NH, OH OH S R
227 NHCH,NH, OH OH R R
228 NHCH,NH, OH OH R S
229 NHCH,NHMe OH OH S S
230 NHCH,NHMe OH OH S R
231 NHCH,NHMe OH OH R R
232 NHCH,NHMe OH OH R S
233 NHCH,NMe, OH OH S S
234 NHCH,NMe, OH OH S R
235 NHCH,NMe, OH OH R R
236 NHCH,NMe, OH OH R S
237 NHCH,NHAc OH OH S S
238 NHCH,NHAc OH OH S R
239 NHCH,NHAc OH OH R R
240 NHCH,NHAc OH OH R S
241 N(Me)CH,OH OH OH S S
242 N(Me)CH,OH OH OH S R
243 N(Me)CH,OH OH OH R R
244 N(Me)CH,OH OH OH R S
245 N(Me)CH,OMe OH OH S S
246 N(Me)CH,OMe OH OH S R
247 N(Me)CH,OMe OH OH R R
248 N(Me)CH,OMe OH OH R S
249 N(Me)CH,0OAc OH OH S S
250 N(Me)CH,0OAc OH OH S R
251 N(Me)CH,0OAc OH OH R R
252 N(Me)CH,0OAc OH OH R S
253 N(Me)CH,NH, OH OH S S
254 N(Me)CH,NH, OH OH S R
255 N(Me)CH,NH, OH OH R R
256 N(Me)CH,NH, OH OH R S
257 N(Me)CH,NHMe | OH OH S S
258 N(Me)CH,NHMe | OH OH S R
259 N(Me)CH,NHMe | OH OH R R
260 N(Me)CH,NHMe | OH OH R S
261 N(Me)CH,NMe, OH OH S S
262 N(Me)CH,NMe, OH OH S R
263 N(Me)CH,NMe, OH OH R R
264 N(Me)CH,NMe, OH OH R S
265 N(Me)CH,NHAc OH OH S S
266 N(Me)CH,NHAc OH OH S R
267 N(Me)CH,NHAc OH OH R R
268 N(Me)CH,NHAc OH OH R S

The above active compounds may also be used as part of

an in

vitro

assay, for

example,

in

order

to

determine

whether a candidate host is likely to benefit from treatment

with the compound in guestion.
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present invention may also be wused as a standard, for
example, 1in an assay, 1in order to identify other active
compounds, other anti-proliferative agents, other anti-
inflammatory agents, etc.

At least 1in one aspect of the instant invention, the
candidate compounds were evaluated for their estrogen
receptor antagonistic activity. The evaluation as to whether
a compound 1s an estrogen receptor antagonist may be carried
out by wvarious methodologies known in the art. In the
instant application, such capacity was determined by
conducting the Luciferase binding assay according to the
screening methods described herein.

In a more preferred embodiment of this aspect of the
invention, the estrogen receptor binding capacity were
assessed by transiently transfecting CV-1 <cells with
expression constructs for either ER(ax) or ER (B) plus an
FERE-tk-luciferase reporter construct. The cells were then
divided into controls and candidate groups wherein the
controls received no treatment, or were treated with
estradiol alone (1 nM) and the candidate groups received
estradiol plus an Endece compound at varying concentrations.
After 16-24 hours the cells were harvested and assayed for
luciferase activity using a commercially available assay
kit.

In yet another aspect of the instant invention, the ICs
or the half maximal inhibitory <concentration of the
candidate compounds were determined to assess drug potency
and potential dosing regimens for in vivo use. One of
ordinary skill in the art is readily able to ascertain such
information using commonly known methodologies. As 1t has
been well described in the art, ICsy represents and measures

how much of a particular substance/molecule 1is needed to
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inhibit some biological process by 50%. In the instant case,
the ICsy of the candidate compounds were determined as the
concentration that led to a response of 50% compared to the
vehicle control cells.

As noted herein, the salts of the compounds of this
invention refer to non-toxic "pharmaceutically acceptable
salts.” Other salts may, however, be useful in the
preparation of the compounds according to the invention or
of their pharmaceutically acceptable salts. When  the
compounds of the present invention contain a basic group,
salts encompassed within the term "pharmaceutically
acceptable salts" refer to non-toxic salts which are
generally prepared by reacting the free base with a suitable
organic or inorganic acid. Representative salts include any
such salt known in the art. Where compounds of the present
invention carry an acidic moiety, suitable pharmaceutically
acceptable salts thereof may include alkali metal salts,
e.g., sodium or potassium salts; alkaline earth metal salts,
e.g., calcium or magnesium salts; and salts formed with
suitable organic ligands, e.g., quaternary ammonium salts.

To treat a mammalian subject, such as a human patient,
an effective amount of one or more compounds of the present
invention, or a pharmaceutically-acceptable salt thereof, 1is
administered to the mammalian subject so as to promote
exposure to or contact of cancer cells or the targeted tumor
growth. Effective dosage forms, modes of administration and
dosage amounts may be determined empirically, and making
such determinations 1s within the skill of the art. It is
understood by the physician, veterinarian or c¢linician of
ordinary skill in the art that the dosage amount will vary
with the activity of the particular compound employed,

course and/or progression of the disease state, the route of

49



SRRRRRC0122 MM HRRRRRRR123 M HR S S
RSSS124 M HRS S S
WO 2009/149176 PCT/US2009/046120

administration, the rate of excretion of the compound, renal
and hepatic function of the patient, the duration of the
treatment, the identity of any other drugs being
administered to the subject, age, size and like factors well
known in the medical arts. As discussed herein, the
compounds of the present invention can be administered in
such oral dosage forms as tablets, capsules (each of which
includes sustained release or timed release formulations),
pills, powders, micronized compositions, granules, elixirs,
tinctures, suspensions, syrups and emulsions. Likewise, they
may also be administered in intravenous (bolus or infusion),
intraperitoneal, topical (e.g., ocular eyedrop),
subcutaneous, intramuscular or transdermal (e.g., patch)
form, all using forms well known to those of ordinary skill
in the pharmaceutical arts. Again, the ordinarily skilled
physician, veterinarian or clinician can readily determine
and prescribe the effective amount of the drug required to
prevent, counter or arrest the progress of the condition.
Oral dosages of the present invention, when used for
the indicated effects, will range between about 0.01 mg per
kg of body weight per day (mg/kg/day) to about 100
mg/kg/day, preferably 0.01 to 10 mg/kg/day, and most
preferably 0.1 to 5.0 mg/kg/day. For oral administration,
the compositions are preferably provided in the form of
tablets containing 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0,
10.0, 15.0, 25.0, 50.0, 100 and 500 milligrams of the active
ingredient for the symptomatic adjustment of the dosage to
the patient to be treated. A medicament typically contains
from about 0.01 mg to about 500 mg of the active ingredient,
preferably, from about 1 mg to about 100 mg of active
ingredient. Intravenously, the most preferred doses will

range from about 0.1 to about 10 mg/kg/minute during a
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constant rate infusion. Compounds of the present invention
may be administered in a single daily dose, or the total
daily dosage may be administered in divided doses of two,
three or four times daily.

As noted herein, the compounds of the present
invention can be used in combination with other anti-cancer
agents or other agents which will enhance the treatment
regime for the mammalian subject. The individual components
of such combinations can be administered separately at
different times during the course of therapy or concurrently
in divided or single combination forms to patients or
regions of such patients 1in need of such therapy. The
instant invention is therefore to be understood as embracing
all such regimes of simultaneous or alternating treatment
and the term "administering" is to be interpreted
accordingly. It will be understood that the scope of
combinations of the compounds of this invention with other
agents useful to treat the targeted cancer condition
includes in principle any combination with any
pharmaceutical composition wuseful for treating disorders
related to estrogen functioning.

It may be convenient or desirable to prepare, purify,
and/or handle the active compound in the form of a prodrug.
The term "prodrug" as used herein, pertains to a compound
which, when metabolized, yields the desired active compound
or 1in itself 1s the active compound. This includes for
example adding a phosphoric acid ester moiety in suitable
positions such as positions 3, 6, 10 or 17. Typically, the
prodrug 1s inactive, or less active than the active
compound, but may provide advantageous handling,
administration, or metabolic properties. For example, some

prodrugs are ethers of the active compound; during
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specified compound in vivo after administration to the
patient. Metabolites of these compounds include active
species produced upon introduction of compounds of this
invention into the mammalian subject.

Compounds of the present invention may be prodrugs for
potent anti-proliferative agents. Compounds which exhibit
low or moderate intrinsic activity may act as prodrugs, and
be metabolically activated (e.g., in vivo) to generate more
potent compounds. This 1s especially wuseful in cancer
therapy where metabolic activation can be achieved by an
enzyme that is expressed in tumors. Prodrugs, acting as a
substrate, may be metabolized by CYP19, 17B-HSD, HS-
demethylase or another steroidal linked enzyme to generate a
potent anti-cancer agent. The (R) or (S)-6-methyloxocalkyl
derivatives of exemestane suggest that 1t may be active
against numerous forms of cancer beyond breast
cancer. Activity in inhibiting tumor cell growth in cells
lines derived from breast, lung, colon, prostate,
endometrial and ovarian cancers was observed for the NDC-
1011 enantiomer. For example, in vitro studies of tumor cell
growth is the highest in cell lines that are CYP1l9 positive
(MDA-MB-213 and SK-0V-3) and 1is reduced in those cell lines

that are CYP19 negative (MCF-7 and NIH:0VCAR-3) indicates
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that NDC-1011 may act as a pro-drug. See Formula (XI) and
(XIT) below for the structure of NDC-1077 and NDC-1011.

(XI) NDC-1077 (XIT)NDC-1011

While not bound by any theory, for example, 1if NDC-1011
is a pro-drug, then any number of the body's normal
steroidogenic enzymes should be active towards the NDC-1011
compound thereby converting NDC-1011 into the active
metabolite(s). This aspect of the invention can apply in the
same manner to both the S and the R diastereomers.

The prodrug compounds of the instant invention act in a
manner analogous to that observed for endogenous
androstonedione, NDC-1011 is converted to an aromatic ring
by hydroxylation at the C-3 carbon of NDC-1011 wvia CYP19 to
give rise to the metabolite NDC-1099. see Figure 1 in the
Estradiol Dbiosynthetic pathway wherein Androstendione 1is
converted to the Estrone via CYP19. NDC-1099 could undergo
further hydroxylation at the C-17 carbon via the reversible
action of 17B-hydroxysteroid dehydrogenase (17B-HSD)
resulting in the diol compound NDC-1022.

As with Estradiol, the diol compound NDC-1022 has an
aromatic ring, but differs from estradiol with respect to
the methyloxyalkyl substituent at the C-6 <carbon. The
metabolism of NDC-1011 into the diol compound NDC-1022 could

occur in any order as shown in Figure 2. For example, NDC-
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1044 formed by 17P-HSD is converted to the NDC-1022 diol by
CYP19 aromatization activity.
Without being bound to any theories, 1t has been

reported that Estradiol binds to the receptor ligand pocket

of estrogen receptors (both ER0 and ERP), via the C17-0OH
(via His 524); and the C3-0OH (via Arg 394 and Glu 353). As
with Estradiol, binding of NDC-1022 diol in the same ligand
pocket of ERO and ERP via similar amino acid bindings may
occur. Additionally, the ©presence of the methyloxyalkyl
substituent at the C-6 carbon of compound NDC-1022 may alter
the conformation of the normal ligand-bound receptor
resulting in modified activity accounting for the observed
anti-tumor activity.

In addition, demethylase enzyme activity directed at
the C-6 methyl group of NDC-1011 (or one of the metabolites
of NDC-1011), may indicate the formation of triol metabolite
NDC-1055. With alcohol groups at the C-3, C-6 and C-17
carbons, such an NDC-1055 triol metabolite may bind to a
broad spectrum of steroid receptors 1in a range of tissues
involving various combinations of the C-3, C-6 and C-17
alcohols. One example of such metabolites includes the

compound of Formula (VII)B as shown below:

(VII)B —-NDC-1055

Compositions

As used herein, the term "composition™ is intended to

encompass a product comprising the specified ingredients in
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the specified amounts, as well as any product which results,
directly or indirectly, from combination of the specified
ingredients in the specified amounts.

Pharmaceutical formulations of the present invention
include those suitable for oral, nasal, topical (including
buccal and sublingual), rectal, vaginal and/or parenteral
administration. Regardless of the route of administration
selected, the active ingredient(s) are formulated into
pharmaceutically-acceptable dosage forms by conventional
methods known to those of skill in the art.

The amount of the active ingredient(s) which will be
combined with a carrier material to produce a single dosage
form will vary depending upon the host being treated, the
particular mode of administration and all of the other
factors described above. The amount of the active
ingredient(s) which will be combined with a carrier material
to produce a single dosage form will generally be that
amount of the active ingredient(s) which is the lowest dose
effective to produce a therapeutic effect.

Methods of ©preparing pharmaceutical formulations or
compositions include the step of bringing the active
ingredient (s) into association with the carrier and,
optionally, one or more accessory ingredients. In general,
the formulations are prepared by uniformly and intimately
bringing the active ingredient(s) into association with
liquid carriers, or finely divided solid carriers, or both,
and then, if necessary, shaping the product.

Formulations of the invention suitable for ©oral
administration may be in the form of capsules, cachets,
pills, tablets, lozenges (using a flavored basis, usually
sucrose and acacia or tragacanth), powders, granules, or as

a solution or a suspension 1in an agqueous Or nonagqueous
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liquid, or as an oil-in-water or water-in-o0il 1liquid
emulsion, or as an elixir or syrup, or as pastilles (using
an inert base, such as gelatin and glycerin, or sucrose and
acacia) and/or as mouth washes and the 1like, each containing
a predetermined amount of the active ingredient(s). The
active ingredient(s) may also be administered as a bolus,
electuary or paste.

In solid dosage forms of the invention for 9oral
administration (capsules, tablets, pills, dragees, powders,
granules and the like), the prodrug(s), active ingredient (s)
(in their micronized form) 1s/are mixed with one or more
pharmaceutically-acceptable carriers, such as sodium citrate
or dicalcium phosphate, and/or any of the following: (1)
fillers or extenders, such as starches, lactose, sucrose,
glucose, mannitol, and/or silicic acid; (2) Dbinders, such
as, for example, carboxymethyl-cellulose, alginates,
gelatin, polyvinyl pyrrolidone, sucrose and/or acacia; (3)
humectants, such as glycerol; (4) disintegrating agents,
such as agar-agar, calcium carbonate, potato or tapioca
starch, alginic acid, certailn silicates, and sodium
carbonate; (5) solution retarding agents, such as paraffin;
(6) absorption accelerators, such as guaternary ammonium
compounds; (7) wetting agents, such as, for example, cetyl
alcohol and glycerol monostearate; (8) absorbents, such as
kaolin and bentonite clay; (9) lubricants, such as talc,
calcium stearate, magnesium stearate, solid polyethylene
glycols, sodium lauryl sulfate, and mixtures thereof; and
(10) coloring agents. In the case of capsules, tablets and
pills, the pharmaceutical compositions may also comprise
buffering agents. Solid compositions of a similar type may
also be employed as fillers in soft and hard-filled gelatin

capsules using such excipients as lactose or milk sugars, as

56



CH2NH2 OH OH R R Table 111 Rl, R2, R2, R4:

i ndependently H, Cl1-05 al kyl, substituted al kyl, or
whaloogen7and === is a single or double bond; nBCT/US2009/046120
present. Entry X ZY G6 CG17 152 CH2ZNH2 OH OH R S 153

CH2NHMe OH OH S S 154 CH2NHWVe OH OH S

well as high molecular weight polyethylene glycols and the
like.

A  tablet may be made by compression or molding,
optionally with one or more accessory ingredients.
Compressed tablets may be prepared using binder (for
example, gelatin or hydroxypropylmethyl cellulose),
lubricant, inert diluent, preservative, disintegrant (for
example, sodium starch glycolate or cross—-linked sodium
carboxymethyl cellulose), surface-active or dispersing
agent. Molded tablets may be made by molding in a suitable
machine a mixture of the powdered active ingredient(s)
moistened with an inert liquid diluent.

The tablets, and other solid dosage forms of the
pharmaceutical compositions of the present invention, such
as dragees, capsules, pills and granules, may optionally be
scored or prepared with coatings and shells, such as enteric
coatings and other coatings well known in the
pharmaceutical-formulating art. They may also be formulated
SO as to provide slow or controlled release of the active
ingredient (s) therein using, for example,
hydroxypropylmethyl cellulose 1in varying proportions to
provide the desired release profile, other polymer matrices,
liposomes and/or microspheres. They may be sterilized by,
for example, filtration through a bacteria-retaining filter.
These compositions may also optionally contain opacifying
agents and may be of a composition that they release the
active ingredient(s) only, or preferentially, 1in a certain
portion of the gastrointestinal tract, optionally, 1in a
delayed manner. Examples of embedding compositions which can
be used include polymeric substances and waxes. The active

ingredient(s) can also be in microencapsulated form.
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Ligquid dosage forms for oral administration of the
active ingredient (s) include pharmaceutically-acceptable
emulsions, microemulsions, solutions, suspensions, syrups
and elixirs. In addition to the active ingredient(s), the
liquid dosage forms may contain inert diluents commonly used
in the art, such as, for example, water or other solvents,
solubilizing agents and emulsifiers, such as ethyl alcohol,
isopropyl alcohol, ethylacetate, butyl alcohol, benzyl
benzoate, propylene glycol, glycol, oils (in particular,
cottonseed, groundnut, corn, germ, olive, castor and sesame
oils), glycerol, amyl alcohol, tetrahydrofuryl polyethylene
glycols and fatty acid esters of sorbitan, and mixtures
thereof.

Besides inert diluents the oral compositions can also
include adjuvants such as wetting agents, emulsifying and
suspending agents, sweetening, flavoring, coloring,
perfuming and preservative agents. Suspensions, in addition
to the active ingredient(s),may contain suspending agents
as, for example, ethoxylated alcohols, polyoxyethylene
sorbitol and sorbitan esters, microcrystalline cellulose,
aluminum metahydroxide, bentonite, agar—-agar and tragacanth,
and mixtures thereof.

Formulations of the pharmaceutical compositions of the
invention for rectal or vaginal administration may be

presented as a suppository, which may be prepared by mixing

the active ingredient (s) with one or more suitable
nonirritating excipients or carriers comprising, for
example, cocoa butter, polyethylene glycol, wax or

salicylate and which 1s solid at room temperature, but
liquid at body temperature and, therefore, will melt in the
rectum or vaginal cavity and release the active

ingredient(s). Formulations of the present invention which
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are suitable for wvaginal administration also include
pessaries, tampons, creams, gels, pastes, foams or spray
formulations containing such carriers as are known in the
art to be appropriate.

Dosage forms for the topical or transdermal
administration of the active ingredient(s) include powders
sprays, ointments, pastes, creams, lotions, gels, solutions,
patches and inhalants. The active ingredient(s) may be mixed
under sterile conditions with pharmaceutically—-acceptable
carrier, and with any buffers, or propellants which may be
required.

The ointments, pastes, creams and gels may contain, in
addition to the active ingredient(s), excipients, such as
animal and vegetable fats, oils, waxes, paraffins, starch,
tragacanth, cellulose derivatives, ©polyethylene glycols,
silicones, bentonites, silicic acid, talc and zinc oxide, or
mixtures thereof. Powders and sprays can contain, in
addition to the active ingredient(s), excipients such as
lactose, talc, silicic acid, aluminum hydroxide, calcium
silicates and polyamide powder, or mixtures of these
substances. Sprays can additionally contain customary
propellants such as chlorofluorohydrocarbons and volatile
unsubstituted hydrocarbons, such as butane and propane.

Compounds of the present invention may be administered
in intranasal form via topical use of suitable intranasal
vehicles, or wvia transdermal routes, using those forms of
transdermal skin patches well known to those of ordinary
skill in the art. A transdermal delivery system provides for
continuous administration throughout the dosage regimen.
Transdermal patches have the added advantage of providing
controlled delivery of the active ingredient(s) to the body.

Such dosage forms can be made by dissolving, dispersing or
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otherwise incorporating the active ingredient(s) in a proper
medium, such as an elastomeric matrix material. Absorption
enhancers can also be wused to increase the flux of the
active ingredient(s) across the skin. The rate of such flux
can be controlled by either providing a rate-controlling
membrane or dispersing the active ingredient(s) 1in a polymer
matrix or gel.

The compounds of the present invention can also be
administered in the form of liposome delivery systems, such
as small unilamellar vesicles, large unilamellar vesicles
and multilamellar vesicles. Liposomes can be formed from a
variety of phospholipids, such as cholesterol, stearylamine
or phosphatidylcholines.

Another mode of delivery for the compounds of the
present invention may be delivery via the use of monoclonal
antibodies as individual carriers to which the compound
molecules are coupled. The compounds of the present

invention may also be coupled with soluble polymers as

targetable drug carriers. Such polymers can include
polyvinylpyrrolidone, pyran copolymer,
polvhydroxypropylmethacrylamide-phenol, polyhydroxy-
ethylaspartamide—-phenol, or polyethyleneoxide-polylysine
substituted with palmitoyl residues. Furthermore, the

compounds of the present invention may be coupled to a class
of Dbiodegradable polymers wuseful in achieving controlled
release of a drug, for example, polylactic acid,
polyglycolic acid, copolymers of polyactic and polyglycolic
acid, polyepsilon caprolactone, polyvhydroxy butyric acid,
polyorthoesters, polyacetals, polydihydropyrans,
polycyanoacrylates and crosslinked or amphipathic Dblock

copolymers of hydrogels.
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Pharmaceutical compositions of this invention suitable
for parenteral administration comprise the active
ingredient (s) in combination with one or more
pharmaceutically-acceptable sterile isotonic aqueous or
nonagueous solutions, suspensions or emulsions, or sterile
powders which may be reconstituted into sterile injectable
solutions or dispersions Jjust prior to wuse, which may
contain antioxidants, buffers, solutes which render the
formulation isotonic with the Dblood of the intended
recipient or suspending or thickening agents.

Examples of suitable agueous and nonaqueous carriers
which may be employed in the pharmaceutical compositions of
the invention include water, ethanol, polyols (such as
glycerol, propylene glycol, polyethylene glycol, and the
like), and suitable mixtures thereof, vegetable o0ils, such
as olive o0il, and injectable organic esters, such as ethyl
oleate. Proper fluidity can be maintained, for example, by
the use of coating materials, such as 1lecithin, by the
maintenance of the required particle size, and by the use of
surfactants.

These compositions may also contain adjuvants such as
wetting agents, emulsifying agents and dispersing agents. It
may also be desirable to include isotonic agents, such as
sugars, sodium chloride, and the like in the compositions.
In addition, prolonged  absorption of the injectable
pharmaceutical form may be brought about by the inclusion of
agents which delay absorption such as aluminum monostearate
and gelatin.

In some cases, 1in order to prolong the effect of the
active ingredient(s), it is desirable to slow the absorption
of the drug from subcutaneous or intramuscular injection.

This may be accomplished by the use of a liquid suspension
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of crystalline or amorphous material having poor water
solubility. The rate of absorption of the active
ingredient (s) then depends upon its/their rate of
dissolution which, in turn, may depend upon crystal size and
crystalline form. Alternatively, delayed absorption of
parenterally—-administered active ingredient (s) is
accomplished by dissolving or suspending the active
ingredient(s)in an oil vehicle.

Injectable depot forms are made by forming
microencapsule matrices of the active ingredient(s) in
biodegradable polymers such as polylactide-polyglycolide.
Depending on the ratio of the active ingredient(s) to
polymer, and the nature of the particular polymer employed,
the rate of release of the active ingredient(s) can be
controlled. Examples of other Dbiodegradable polymers
include poly (orthoesters) and poly (anhydrides) . Depot
injectable formulations are also prepared by entrapping the
active ingredient(s) in liposomes or microemulsions which
are compatible with body tissue. The injectable materials
can be sterilized for example, by filtration through a
bacterial-retaining filter.

Preferably the composition delivered in the form of an
injectable dosage form comprise a biocompatible polymer, a
compatible form of the presently disclosed compounds and a
biocompatible solvent which solubilizes the biocompatible
polymer wherein the weight percents of the Dbiocompatible
polymer, the instant and biocompatible solvent are based on
the total weight of the complete composition; further
wherein sufficient amounts of said polymer are employed in
said composition such that, upon delivery to a wvascular

site, the polymer 1is able to precipitate and allow release
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of the active compound in doses sufficient to stop tumor
growth.

Still another aspect of this embodiment would observe
for appropriate viscosity of said composition, preferably in
the range of about 10 to 200 cSt at 40° C.

More preferably, the composition delivered locally to
the solid tumor comprises a biocompatible polymer at a
concentration of from about 1 to 95 weight percent, active
compound at a concentration of from about 5 to about 75
weight percent, and a biocompatible solvent from about 5 to
about 95 weight percent, wherein the weight percent of the
all components is based on the total weight of the complete
composition and further wherein the composition has a
viscosity of at least 10 to about 200 and more preferably at
least about 200 cSt at 40° C.

Biodegradable polymers are disclosed in the art. For
example, Dunn, et al. in U.S. Patent 4,938,663, discloses
the following examples of biodegradable polymers: linear-
chain polymers such as polylactides, polyglycolides,
polycaprolactones, polyanhydrides, polyamides,
polyurethanes, polyesteramides, polyorthoesters,
polydioxanones, polyacetals, polyketals, polycarbonates,
polyorthocarbonates, polyphosphazenes, polyvhydroxybutyrates,
polyhydroxyvalerates, polyalkylene oxalates, polyalkylene
succinates, poly (malic acid), poly (amino acids),
polyvinylpyrrolidone, polyethylene glycol,
polyhydroxycellulose, chitin, chitosan, and copolymers,
terpolymers and combinations thereof. Other biodegradable
polymers include, for example, gelatin, collagen, etc.

Suitable non-biodegradable biocompatible polymers
include, by way of example, cellulose acetates, ethylene

vinyl alcohol copolymers, hydrogels (e.qg., acrylics),
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polyacrylonitrile, polyvinylacetate, cellulose acetate
butyrate, nitrocellulose, copolymers of urethane/carbonate,
copolymers of styrene/maleic acid, and mixtures thereof.

Preferred biocompatible polymers can include acrylic
polymers, cellulose diacetate and ethylene vinyl alcohol
copolymer, polyethylene glycol, chitosen, collagen and
gelatin. Such polymers are either commercially available or
can be prepared by art recognized procedures. In a preferred
embodiment, the number average molecular weight, as
determined by gel permeation chromatography composition 1is
from about 5,000 to about 200,000 more preferably from about
25,000 to about 180,000 and still more preferably from about
50,000 to 100,000.

It is still another aspect of this invention to employ
a biocompatible contrast agent within the composition to
observe and monitor the clinical progress of the local site
of interest. These contrast agents include water soluble
contrast agents and water insoluble contrast agents.
Preferably, the water insoluble <contrast agent 1s a
biocompatible material selected from the group consisting of
barium sulfate, tantalum powder and tantalum oxide.
In still a further preferred embodiment, the biocompatible
solvent 1s water, dimethylsulfoxide (DMSO), ethanol, ethyl
lactate or acetone.

The formulations may be presented 1in unit-dose or
multi-dose sealed contailiners, for example, ampoules and
vials, and may be stored 1in a lyophilized condition
requiring only the addition of the sterile liquid carrier,
for example water for injection, immediately prior to use.
Extemporaneous injection solutions and suspensions maybe
prepared from sterile powders, granules, nanoparticles and

tablets of the type described above.
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The pharmaceutical compositions of the present
invention may also be used 1in the form of veterinary
formulations, including those adapted for the following: (1)
oral administration, for example, drenches (aqueous or
nonaqueous solutions or suspensions), tablets, boluses,
powders, granules or pellets for admixture with feed stuffs,
pastes for application to the tongue; (2) parenteral
administration, for "ampule, by subcutaneous, intramuscular
or intravenous injection as, for example, a sterile solution
or suspension or, when appropriate, by intramammary
injection where a suspension or solution is introduced into
the udder of the animal via its teat; (3) topical
application, for example, as a cream, ointment or spray
applied to the skin; or (4) intravaginally, for example, as
a pessary, cream or foam or any other methods fit to by
those of ordinary skill in the art for administration to a
region of interest.

Although the present invention has been described with
reference to certain embodiments, one skilled 1in the art
will appreciate that the present invention can be practiced
by other than the described embodiments, which have been
presented for purposes of illustration and not of
limitation. Therefore, the scope of the appended claims
should not be limited to the description of the embodiments
contained herein.

The general methods given in Schemes 1, 2, and 3 for
the preparation of compounds exemplified in Tables I, 1II,
and III above of the ©present invention are further
illustrated by the following examples. Specifically, the
methods given in Schemes 1 and 2 for the preparation of 6-
alkoxyalkyl Estradiol compounds are illustrated by Examples

1-5 shown below, and Scheme 3 is for the preparation of 6-
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amino derivatives of estradiol. An example of assessing the
estrogen receptor binding capacity is articulated in example
4, and finally assessing the ICsy of the preferred compounds
of the instant invention and their comparative efficacy is
given in example 5. Unless otherwise specified all starting
materials and reagents are of standard commercial grade, and
are used without further purification, or are readily
prepared from such materials Dby routine methods. Those
skilled in the art of organic synthesis will recognize that
starting materials and reaction conditions may be varied to

achieve the desired end product.
Example 1

Methods of Preparing 6-hydroxymethyl-androsta-1, 4-
diene-3,17 dione.

In a reaction system, sufficient amounts of
(+)androsta-1,4-diene-3,17-dione (ADD), 12.2 equivalents
pyrrolidine, catalytic acetic acid, denatured ethanol (95/5
ethanol/methanol) and 6-7% tetrahydrofuran (THF) were heated
to 30 to 40° C for a minimum of 16 hours to form 1,3 -
dipyrrolidinocandrosta-3, 5-diene-170one. Once the ADD content
reaches to a less than 3% by HPLC area, or it becomes static
or the resulting dipyrrolidinoandrostadiene begins to revert
to ADD, the reaction mixture 1is cooled to 5 + 5° C. The
resulting compound is then collected and washed with cold
denatured ethanol. Yields are typically 70-80% on a dry
basis with purities typically 90-95% by HPLC area percent.

The resulting 1,3-dipyrrolidinocandrosta-3,5-diene-170ne
is then mixed in amount of 1 equivalent, with 2.6
equivalents formalin (formaldehyde) in 10 ml
dichloromethane/g at room temperature. The reaction mixture
is then acidified to a pH of about 2 with 2% sulfuric acid

solution. Accordingly, an organic layer is formed, which is
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washed with 2% sulfuric acid and 1:1 water/brine. Solvent
exchange into toluene (approximately 10ml/g) is then carried
out wherein the product crystallizes as toluene exchange
traspires. Said product is collected washed and dried to
provide 6-hydroxymethyl-androsta-1,4-diene-3,17 dione. One
of ordinary skill in the art can further modify the
stereochemistry at position 6, 1f so desired by employing

known techniques in the art.
Example 2

Methods of preparing compound NDC-1022 and NDC-1033

As outlined 1n Scheme 2, estradiol derivatives NDC-
1022, NDC-1033 were synthesized 1in the following manner.
The protected estradiol compound 2 is prepared by reaction
of compound 1 with dihydropyran in THF, using
toluenesulfonic acid or camphorsulfonic acid as catalyst.
As one of ordinary skill in the art can appreciate this
reaction is an equilibrium reaction and would not go to
completion under such conditions. Thus, both the mono-
protected estradiols can be found in the reaction mixture.
Such crude reaction mixture would undergo a trituration step
with acetonitrile causing the desired bis-THP estradiol to
crystallize in approximately 70 % yield.

As shown in Scheme 2, the key intermediate compound 3
is obtained wvia acylation at the benzylic 6-position with
the strong base mixture referred to as LiDAKOR: Dbutyl
lithium, diisopropylamine, and potassium tert-amylate.
Under such conditions at -70 °C, one of ordinary skill in
the art can appreciate the abstraction of a proton at a
benzylic position. The 1intermediate compound 3 1is then
purified by column chromatography to give a syrup in
approximately 50 % vyield, still containing minor impurities

and column solvents. Reduction of the aldehyde with an
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excess of lithium aluminum hydride results in high yields of
the racemic hydroxymethyl estradiol compound 4 as a glassy
foam.

For purposes of preparing NDC-1022 and NDC 1033, the
methoxymethyl intermediate compound 7 was ©prepared by
methylation of compound 4 with sodium hydride and methyl
iodide. Compound 7 was purified by column chromatography to
give a glassy foam. Deprotecting the protected groups would
give racemic 6-methoxymethyl estradiol compound 3.
Separation of the enantiomers was performed using chiral
preparative HPLC to give the compounds NDC-1022 and NDC-
1033. For compound NDC-1022, a chiral purity of >95:5 R:S
was realized. For compound NDC-1033, a chiral purity of
86:14 S:R was realized. It 1is well within the level of one
of ordinary skill in the art to employ NMR for determination
of the absolute stereochemistry of the 6-position, where the

4-and 6-protons are diagnostic.
Example 3

Methods of preparing NDC-1055 and NDC-1066

Using the same methodologies described in Example 2,
compound 4 1is synthesized. Deprotection of compound 4 was
then achieved with catalytic hydrogen chloride in methanol,
and racemic compound 5 was separated on chiral preparative
HPLC to give two fractions, one enriched for NDC-1055 and
the other enriched for NDC-1066. For each compound, chiral
purity of >95:5 R:S and S:R was realized respectively.
Absolute stereochemistry of the 6-position was established

by NMR, where the 4-and 6-protons are diagnostic.
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Example 4

Methods of determining estrogen receptor binding
capacity using Luciferase activity.

Estrogen receptor-negative CV-1 kidney cells were
maintained in Dulbecco’s modified Eagle’s medium with 4.5
g/L glucose supplemented with 10% fetal bovine serum and 100
units / ml penicillin-streptomycin at 37° C in a humidified
5% CO, atmosphere. The <cells were then plated in 6-well
dishes at a density of 2 x 10° cells per well in phenol-red
free Dulbecco’s modified Eagle’s medium containing 10%
charcoal-dextran-stripped fetal Dbovine serum. Cv-1 cells
were transfected using LipofectAMINE reagent according to
the manufacturer’s protocol. Transfections containing 1.5
ug of reporter plasmid (containing ERE-tk-1luciferase
containing a single ERE cloned upstream of the thymidine
kinase promoter and luciferase gene) and 0.5 ug of either
ERx or ERP expression vector (containing CMV-ERa or CMV-ERg
full length coding seqguence respectively). The next day,
cells received no treatment (controls) or were treated with
estradiol alone (1 nM) or estradiol plus an Endece compound
(at wvarying concentrations). After 16-24 hours, cells were
harvested and assayed for luciferase activity.

At the outset, cell monolayers were washed twice with
ice—-cold phosphate-buffered saline and incubated for 15
minutes in 250 ul of 1X cell culture lysis reagent (Promega,
Madison, WI). Cell extracts were transferred to a fresh
tube and assayed using the luciferase assay system
(Promega) . For each assay, 10 ul of extract was diluted
with 90 ul of 1X cell culture 1lysis reagent. Luminescence
was read using an AutoLumat LB953 luminometer.

A compound or a salt thereof, which is identified by

the binding assay described herein 1s a compound that
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inhibits the binding of estrodial at the ligand binding site
of the estrogen receptors. Specifically, it is a compound or
a salt thereof that is envisioned to cause cell
proliferation statasis and accordingly exerts its
pharmacological activity. As indicated in Figure 3 and 4,
lead compounds NDC-1022, NDC-1033 exhibit strong competitive
behavior against estradiol in binding to either of the
estrogen receptors thereby causing stasis of cell

proliferation activity.
Example 5

Method of determining the ICsy values of the candidate
compounds. The cell 1lines listed were maintained at
approximately 5% CO;, 37°C, 95% relative humidity in the
media appropriate for that cell line. The cells were sub-
cultured every two to three days and plated in clear bottom
96-well plates at a density of 1 x 10* cells/well and
incubated at ca. 5% CO,, 37°C overnight prior to initiation
of the assay. To begin cell viability assays, the media in
the cell plate (100 pL) was replaced with fresh media (100
nL) . The test articles were serially diluted 1:2 in fresh
media in duplicate and added to the cells (100 uL) at final
sample concentrations of 0.46, 1.37, 4.12, 12.35, 37.04,
111.1, 333.3 and 1000 pM (£ 1% DMSO) in a total volume of
200 uL. Wells containing no cells and wells containing
cells 1lysed with 0.1% Triton-X were wused for Dbaseline
controls. Tamoxifen was used as a known control for each
assay and DMSO only will be run as vehicle control. The
samples were incubated at ca. 37 °C in humidified 5% CO,
atmosphere for 72 hours. The plate was monitored once a day
during the incubation period, paying special attention to

the level of confluence. If the cells approach confluence
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prior to the end of the 72 hour incubation period the
experiment was terminated at that time and cell wviability
measured as described below.

Cell Viability was determined using a commercially
available kit to determine ATP levels by luminescence.
Briefly, the cell plate had the media removed and replaced
with 100 puL of fresh media, and the buffer and lyophilized
substrate were equilibrated to room temperature. The buffer
was used to reconstitute the substrate just prior to
addition to the wells of the cell plate (100 uL per well).
The plate was placed into the Infinite M200 plate reader,
allowed to shake for 10 minutes followed by a 10 minute wait
period, the plate was read using an integration time of 0.5
sec with no attenuation.

The mean baseline controls (wells with Triton X-100 or
no cells) were subtracted from the total luminescence to
give the net luminescence for that well. This total was
compared to the control of DMSO only. An ICsy was calculated
as the concentration that led to a response of 50% compared
to the wvehicle control cells. Figures 5 and 6 depict the
results of the tests. Accordingly, those of ordinary skill
in the art can appreciate that the R configuration of the
instantly claimed composition are superior to other

stereoisomers.
Example 6

Methods of preparing NDC-1187

Using the same methodologies as in examples 1-2, NDC
1022 is prepared. To a solution of NDC-1022 (0.32 g, 1 mmol)
in DCM (30 ml) acetic anhydride (0.6 ml, 6 mmol, 3 eq), TEA
(0.5 ml, 3.6 mmol, 1.8 eq) and DMAP (50 mg)was added. The

reaction solution was stirred at ambient temperature for 3
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hrs. Thin Layer Chromatography (“TLC") followed the
reaction.

The reaction solution was washed with 1M HC1 (20 ml),
Saturated NaHCO; (20 ml) and brine (20 ml) respectively. The
DCM phase was dried over MgS04 and filtered. The filtrate
was evaporated and dried in high vacuum at 60 °C for 3 hrs
and at ambient temperature overnight to afford pure desired
compound 1 of Scheme 3 (0.4 g, white, quantitative).

Example 7

To a solution of compound 2_of Scheme 3 (0.35 g, 0.87
mmol) 1in DCM was added iodotrimethylsilane (6 ml, 44 mmol,
50 eq) at ambient temperature. The vyellow solution was
stirred at 38 °C overnight under argon.

The reaction solution was cooled in an ice-bath. To it
was added excess sat. NaHCOs; (10 ml) slowly to quench the
reaction. After separation of the mixture, the organic phase
was washed with brine and concentrated for silica gel
purification using 3% MeOH in DCM as mobile phase. Yielded
270 mg of pure compound 2 of Scheme 3 (80%).

A solution of compound 2 of Scheme 3(250 mg, 0.65
mmol), triphenylphosphine (222 mg, 0.85 mmol, 1.3 eq), N-
hydroxyphthalimide (140 mg, 0.85 mmol, 1.3 eq) in THF (20
ml) was cooled in an ice-batch. To the cooled solution was
added diethyl azodicarboxylate (0.6 ml, 1 mmol, 1.5 eq). The
reaction mixture was wormed to ambient temperature and
stirred overnight.

The reaction mixture was evaporated, and the resulting
residue was diluted with DCM (50 ml). It was washed with
brine and concentrated for silica gel purification using 3%
MeOH/DCM as mobile phase to yield 260 mg of desired white

compound 3 of Scheme 3 (75%). The syntheses from step 1 to
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step 3 may be repeated to prepare another batch of compound
3 of Scheme 3 (580 mg).

Example 8

A solution of compound 3 of Scheme 3(580 mg, 1.1 mmol)
in anhydrous DCM (30 ml) was cooled in an ice-batch. Methyl
hydrazine (0.22 ml, 2.2 mmol, 4 eq) was added. The mixture
was wormed to ambient temperature and stirred for 3 hrs. LC-
MS followed the reaction.

The reaction solution was washed with a solution of
brine and Sat. NaHCO; (1:1, 10 ml). The agueous phase was
washed with DCM (10 ml). The combined DCM phases were
evaporated to dryness under high vacuum. LC-MS confirmed
that the crude product contained tow major products of
compound 4 and compound 4a of Scheme 3. The crude mixture
was used directly for next reaction without further

purification.
Example 9

The crude mixture (~ 0.7 mmol) of compounds 4 and 4a of
Scheme 3 in MeOH (60 ml) was cooled in an ice-bath. To it
was added a solution of sodium carbonate (0.5 g, 4.7 mmol)
in water (10 ml), and then added another solution of NaOH
(0.8 g, 20 mmol) in water (10 ml). It was wormed to ambient
temperature and stirred overnight.

The pH of final reaction solution was about 14. A
solution of sat. sodium bicarbonate ( ~10 ml) was added to
adjust pH to 10. The mixture was evaporated to remove most
of methanol. To the resulting mixture were added DCM (100
ml) and sat. sodium bicarbonate (30 ml) for extraction. The
aqueous phase was washed with DCM (2x50 ml). The combined
DCM phases were evaporated to dryness to give crude mixture

400 mg.
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The crude mixture was purified by silica gel column
using 5% MeOH/DCM as mobile phase to afford desired final
product NDC-1187 (135 mg, off white, 60% yield, 98% HPLC

purity, NMR and LC-MS confirmed).
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We claim:

1. A compound having the structure:

H,C

1 R,

H
! % H
R3

Rz X

wherein

a. R;, Ry and Z are independently selected from the
group consisting of: H, C;-Cg¢ alkyl, substituted alkyl, a
halogen, a halogenated alkyl, a sulfate, a glucoronide, -
SO,NH,, -COOH, -CN, -CH,CN, -NHCN, -CHO, -COOsalt, -0SOjalkyl,
-NH,, -SH, -SCH; and -NHCO(CH;),.CH;, -NO,, —-SCN, -SO,alkyl, -

B(OH),, -NHC(=S)CHs, and —-NHNH;,

b. X is selected from the group consisting of: C;-Cg
alkyl, a substituted alkyl, a halogen, a halogenated alkyl,
a glucoronide, -NH,, -SO;NH,, -COOH, -CN, -CH,CN, -NHCN, -CHO,
=CHOCH;, -COOsalt, -0SOjalkyl, -SH, -SCH;, -CH(CHjz), COOCH;, -
(CH,) ,—O—CHs, —CH,OH, - (CH),~O-NH,, —-(CH;),~S-NH,  -NH(CH;),
CHs, NH(CHj;), OCH3, -NH(CHz), CHOH-COOH, -N(CHs),, -
(CH;),(NH)CH,OH, -NHCOOH, -(CH;), NHCOOH, -NO,, -SCN,

SOzalkyl, -B(OH);, —-(CHz)n N(CH3)-S0O,-NH;3, —(CHy), NH-SOy;—-NH;, -

NHC (=S) CHs, and -NHNH;;

C. R; is selected from the group consisting of: H, a
C1—-C¢ alkyl, a substituted alkyl, a halogen, and a

halogenated alkyl;
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d. R, and Y are independently selected from a group
consisting of: O, -OH, -H, a -Ci-Cg alkyl, a substituted
alkyl, a halogen, a halogenated alkyl, a sulfate, a
glucoronide, a bulky group, a phenyl or a substituted phenyl
group, a cyclo—- or heterocyclo group, piperidine,
piperazine, morpholine, pyrimidine, -NH,, -N(CH,), CHs; a

phosphate group, a phosphinate group,

wherein n 1is an integer and can be any number between
0-7, the —-—- symbol represents either a single or a double
bond capable of forming a keto group at position 3 or 17;
and thevywwW symbol represents any type of bond regardless of
the stereochemistry; and the respective enantiomers, other
stereochemical isomers, hydrates, solvates, tautomers and

pharmaceutically acceptable salts of said compounds.

2. The compound of claim 1, wherein X is selected from
group consisting of -C;-C¢ alkyl, a substituted alkyl, a
halogen, a halogenated alkyl, a glucoronide, -NH;, —SOyNH;, -
COOH, -(CHy),SCHz, -(CH;),-0-CHs, —-(CH;),-O-NH,, -NH(CH;), CHjs,
NH(CH;), OCHs, -N(CH3z) », - (CHz) o, (NH) CH;0H, - (CH;), NHCOOH, and
further wherein R; and R; are independently H, a C; to Cg

alkyl or a C; to Cg substituted alkyl.

3. The compound of claim 2, wherein R, and R, are
independently a hydrogen or a methyl group and —--——— is a

single bond at positions 3 and 17.
4. The compound of claim 3, wherein R; is hydrogen.

5. The compound of claim 1, wherein X is in the form of

R or S stereoisomer.
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6. The compound of claim 2, wherein Ry, R;, and Rz are

independently a hydrogen, a methyl, or an ethyl group.

7. The compound of claim 6, wherein thevwwWv symbol

represents a bond forming a R or a S stereoisomer.

8. A compound having the structure:

wherein:

Ri1, Rz, Ris, R, are independently selected from the group

consisting of H, C;1-C¢ alkyl, substituted alkyl, and halogen;

Rs is selected from the group consisting of C,-C¢ alkyl,
a C;—-C¢ substituted alkyl, a sulfate, a glucuronide, -NHj,
NH (CHz),, —-NH(CH;),-COOsalt, —-NHCHOH, -NHCOOH, and -CH;NHCOOH;

R¢ 1s selected from a group consisting of H, a Ci1-Cq
alkyl, a C1-Cs substituted alkyl, a sulfate a glucoronide, a
bulky group, a phenyl or a substituted phenyl group, a

cyclo- or heterocyclo group, and

R; 1is selected from the group consisting of H, a C1-Cs
alkyl, a C1-Cs substituted alkyl, a halogen, a halogenated
alkyl, a sulfate, a glucoronide, -SO;NH,, -COOH, -CN, —-CH,CN-
, —NHCN-, -CHO, -COO salt, , —-NH,, and —-NHCO(CH:).; and

wherein the —---- symbol represents either a single or a

double bond with the proviso that when the —---- symbol is a
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whEgRE 5 ol ogi cal process by 50% In the instant case,
the I1C50 of the candi date conpounds were determ ned as
t heReohtehttation fhat Fed ¢H°8Presponseiny 8% H, Ci1-Co
alﬁgqpars%%sttchtﬂ%dv% ' S/lle, %o@ltarlglge e,l Ias"lrlal.o e_na%%dn%tl%}l ;
rein, the salts of "the conpounds of this invention
andefer to non-toxic "pharnmaceutically acceptable
salts.” OQther salts may, however, be useful in the
pr egariat isen eafc cthe roonoends cagc abdisig ttiagt e : =0, -0H, S,
i nvention or _of their pharmaceutically acceptable
~S8a| £8HS5Aren~tHe E%ﬁ%éﬁﬁéénof the present invention
contain a basic group, salts enconpassed within the
terﬁ?"bﬁa?ﬁﬁ%@ﬁ?gcﬁFPW BeeeptrabPecsaftstipefef it oC1Co
-toxigC salts whi;ch_ geper al | F red _
algggétiﬁg'thgb fe2@%é3e§gﬁfh gﬁguiﬁggﬁéﬁgﬁéaanbggz'
NHCeSgan c acdd-NRépresentati ve salts include any such
salt known in the art. \Were conpounds of the present
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(CHpYefd-+am, ISCHB@HEfGK@H}QIheNHBdeﬁsﬁﬁﬂﬁha§CHﬂbﬂHCMn@)HOCH%
aII such regi mes of simultaneous or alternating
eatnent and the term"admnistering” is to be
interpreted accordingly. It wll be understood that
the%ﬂﬁé%ﬁ@@%ﬁ%ﬂdﬁ?&“ﬂ%Q%ﬁ%ﬁﬂ@d?tﬁsaclc6
al'k \iema' %%b\@ttlt&ucﬁ%laer l@%qnt 3 bfll%iq atfhe%t htali%genated
rgeted cancer condition “nclud |n princi pl e "any
al&@ﬂblnatlon wi th any pharnaceutlcal conposi tion usef ul
for treating disorders related to estrogen
fun@@ioniaglected frommaygbeuponvesi eningrodesionpl eH, a -
prepare, purify, and/or handle the active conpound

Cl.ﬁ@‘ the Flor rft oTURE irotresy. 2 hel 1 &t ha iR %dtug st ted
a1fenei n, sparkakns at Q12 c6eRauRd WhibeR, MheR o substituted
nmet abol i zed, yields the desired actlve compound or in

phienydl friosiet he Naet i viB (Conpourd . PITdEEhd e ludese f grr a
hos 1nat%dd'n% a ph%$phor|c acid ester noiety in
PRSIF abe pgS|tF6ns such as positions 3, 6, 10 or 17.
Typ cally, .the pradrug S, i nacti ve, ess acti
(hat” Ehe SEERFEBOmGINRE BRC Ray PP S adtant Jgestl: -
n,handld ng, 2dnjni st [ Al O, £ e dTEL BHPI J G pHopefdd ess  For
exanpl e, sone prodrugs are ethers of the active
hadompoanéd ddkivig @eﬁ&@é@¢§n1@h@lépﬁépngﬁ@upai§h@méév@é a
iel ug., ~_S r r
B A R e A
pl@@r&d&@@pO@ﬂ@ewhmahe,um@mph@ﬂhher ehertindali neeactiidon, —
%lelds t he active conpound. Thus, in_the nethods of
N ({Flebt frEnt 6fP]Pﬂ%PB?E§eﬂ¥OPBveﬁtPBHSBHEPB%eﬂr%Peu AlHS02,
anbheclsepm “adm ni stering” shall enconpass the treatnent
of the various conditions described wth the conpound
spegi,Li cal Ly s%%%llo%ggr%rsewt hea cgapound \Which My gouple
not be specifically disclose but which converts to
borkle cepedilkei ed ¢@mpoqua|ﬁeVDV@r@bpeﬁtaQWBnmsbmaﬁl@m tlo,

.the patient. these (of0) nds i_ncl u
wLE FOR 018D praGuEbETUROR Fetrodqttian ot ScaRbiRagond
anaf kg lanwkerbl o olupt @ tt @@srmmasaﬂ BalﬁbrSllUJ,e@‘zhen no Y or 2
Conpounds of the present invention may be prodrugs for
lspéﬁéﬁﬁcéﬁﬁeiﬁr@ﬁﬁﬁ@@éﬁlvéhﬁd&ﬂ¥§wﬁﬁﬂp&mmﬁ?%ﬂﬂ&ﬂ1any type
o £EXYN treg%‘é’dg e sToder %% ISALLRSHC @Ckiy y tién'?ﬂ‘% 3¢t 283 umber
progrugs be net abol |caIIy act i vat e.g., iIn
beviwgen t0e /generate nore potent conpounds. This is
especi al Iy useful in cancer therapy where netabolic

t t b th
13 prSEsEa FR g e PO g8 REENRy s A Subsr dPeCt

almgy be retabokized bBykGYP19, 1713-HSD, HSdenethyIase
or another steroidal |inked enzyne to generate a

potent anti-cancer agent. The (R) or ,
14(S)T@ew€PWVP&%§aP¥yP deri davi ¥ IS leRenest AR N Elggest
hbe%geltag@bee Ac tq%efgggén§%dpgggﬁous forms of cancer

beyond breast’ cancer. Activi y Ininhibiting tunor

cell growth in cells lines derived from breast, |ung,
colon, prostate, endonetrial and ovarian cancers was
observed for the NDC1011l enapjioner. For exanple, in
vitro studies of tunor cell gromh is the highest in
cell lines that are CYP19 positive (NMDA-MB-213 and
SK-OV-3) and is reduced in those cell lines that are
CYP19 negative (MCF-7 and N H: CNCAR-s) |nd|cates WD
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wel | as high nol ecul ar wei ght pol yethyl ene gl ycols and

the |ike. A tablet may be nmade by conpression or
worpdoditmg 76 optionally with one or nore accessorRCT/US2009/046120

i ngredi ents. Conpressed tablets may be prepared using

bi nder (for exanple, gelatin or hydroxypropyl nethyl

cellulose), lubricant, inert diluent, preservative,

di sintegrant (for exanple, sodiumstarch glycolate or

¢ 085 Tl el S adl UMCATROIRIAYI, el | ul 0%e),
|

%
sur agg-gbtlve or spersing agent. Mol ded tablets may
be made by nolding in a suitable nmachine a m xture of
t he powdered active ingredient(s) nnkﬁ}ened with an
inert liquid diluent. The tablets, and other
solid dosage forms of the pharmageufical conpositions
of the present invention, iNagees, capsul es,
pills and granul es, nay scofed or

prepared with coatings #

1

1

“NEhey nay al so be
formul ated so as t &,provilde | ow 8r controlled rel ease
of the active ingredient @) \herein using, for
exanpl e, hydroxypropylnethylC@bllulose in varying
apor.tions to provide the desired rel ease profile,
her ‘pol yner matrices, |iposones and/or m crospheres.
The be, sterilized.by, for exanple, filtration
{r UG Bhct or1 al Fot IAPRG FPTEar S thesked Troftne grous
coe@ResSnkyi @FS HYBY ; at st 0ptl onald 3t icatead i upac fandthalogen,
agents and nmay be of a conposition that they rel ease
theractkvecingredi enbhisinOng¥oupr chhef gt enyi aktyc,id a
certain portion of the gastrointestinal tract,
algptli; oralsiyps tilfy vg edelbayed - manserd fatranpl 3 vetiremicddi ndHz,
siti iC e u inpcl u y [
Nﬂggggﬁﬁncé@pgﬁgﬂﬁaggégg*ﬁé a@??%gﬁfngﬁggﬁgaf?§§2§§ﬁPOH r and
-Oaloselbelj n m croencapsul ated form Li qui d
dosage forns for oral adm nistration of the active
I ngredi ente(8)tbackude phargaeept teakl yr acgeptab| ec,—c;
emul si ons, m croemnul sions, sol utions, suspensions,
al&yrlupsUaRd 1eMitedr $1kYa r addiltiedR  t §THRE &&t idyacuronide, and
—Lngredi entys) ot he dbauid dosage forms may contain
inert diluents coommonly used in the art, such as, for
exanpl e, water or other solvents, solubilizing agents
163nd AUl Sicfi8ha Suchias.eunyl ahcahal, AsapraRYl: oy
al cohol, ethylacetate, butyl "al cohol, benzy ben?batg,
coprsapyliee ogl:ycol , glycol, oils (in particular,
cottonseed, groundnut, corn, germ olive, castor and
sesame oils), glycergl, anyl alcohol, tetrahydrofuryl
pol yet hyl ene gl §€pl gfand fatty acid esters of
sorbitan, andgm s thereof. Besi des i nert
di | uents il _LcoApositions can al so include
adj uvan Aszyetting agents, emulsifying and
suspendpgzrag s, sweetening, flavoring, coloring,
per fum ng and=preservati ve agents. Suspensions, in
addition to w\gg active in%redient(s),nay contain
suspendi ng agents as, f&PCexd¥Sl e, ethoxyl at ed
al cohol s, pol yoxyet hyl ene sorbitol and sorbitan
esters, mcrocrystalline cellul ose, alum num
nmet ahydr oxi de, bentonite, agar-agar and tragacanth,
and m xtures thereof. For mul ati ons of the
phar maceuti cal conpositions of the invention for
rectal or vaginal adm nistration nay be presented as a
suppository, which may be prepared by m xing the
active ingredient(s) with ong or nore suitable
nonirritating excipientsorcarriersconprising,for
exanpl e, cocoa butter, polyethylene glycol, wax or
salicylate and which is solid at roomtenperature, but
liquid at body tenperature and, therefore, will nelt

T g, I 1 N | I T g, o
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More preferably, the conposition delivered locally to
the solid tunor conprises a bioconpatible polyner at a
w@omeasdir@t i on of fromabout 1 to 95 wei ght pePCENB2009/046120
active conpound at a concentration of fromabout 5 to
about 75 wei ght percent, and a bioconpati bl e sol vent
fromabout 5 to about 95 wei ght percent, wherein the
wei ght percent of the all conponents is based on the
total weight of the gonplete conposition and further
wherein the compgsi tfion has a viscosity of at least 10
to about 200 g e preferably at | east about 200
cSt at 40 C odegr adabl e pol yners are
di scl osedN\ Rle"art. For exanple, Dunn, et al. in
U S. P4 4] 938H663, discloses the follomnng
'odegradable pol yners: |inear-chain
pol ymers su@h%as pol yl actides, polyglycolides,
poncaproIaé\p s, pol yanhydri des, pol yam des,
pol yur et hanes, @@?yester@@ﬁdé@ZQOIyorthoesters
pol ydi oxanones, pol yacetal s, polyketals,
pol ycar bonat es, pol ygpt hocarbonates, pol yphosphazenes,
pol yhydr oxybut yH&i esf pol yhydr oxyval er at es,

pol yal kyl ene ; pol yal kyl ene succi nat es,
poly(malic ac|df (am no aci ds),

pol yvi nyt By fon¥, pol yet hyl enegl ycol ,

pol yhyd | e, chitin, chitosan, and
copqloyme eTpol yners and conblnatlons t her eof .
O her blode Y adabl e pol yners include, for exanple,

gelatin, col g? etc. Sui t abl e
non- bi odegr adabl' e bi oconpati bl e pol yners i ncl ude, by
way of exanple, cellul ose acetates, ethylene vinyl
al cohol copol yners, hydiNogell93@e.g., acrylics), WO
2009/ 149176PCT/ US2009/ 046120
pol yacrylonitrile, polyvinyl acetate, cel | ul oseacetate
butyrate, nitrog}!l ufose, copol yners of
ur et hane/ car bprfatd opol yners of styrene/ nmal ei ¢ aci d,

q Preferred bi oconpati bl e

9 acrylic polyners, cellul ose

di acet a die hytene vi nyl al cohol copolyner,
ycoI chitosen, collagen and gel ati n.
are ei t her conner0|ally avai |l abl e or can
be prepared % art recogni zed procedures. In a
preferred enbodi nent, the nunber average nol ecul ar
wei ght, as determ ned by gel perneation chronmatography
conposition is from abowbC5,106G,t o about 200, 000 nore
preferably from about 25,000 to about 180,000 and
still nore preferahly from about 50,000 to 100, 000.
It is still anot e’Fﬁspect of this invention to enpl oy
a bi oconpati b eORt rast agent within the conposition
pnjtor the clinical progress of the
nyerest. These contrast agents include
matq4.4 Yoo ontrast agents and water insol uble
contrast ageq ﬂq Preferably, the water insol uble
cont r ast EE is a bioconpatible material selected
frontthekg up consisting of bariumsulfate, tantal um
powder and tantalumoxide. In still a further
preferred enbodi nent, the bioconpatible solvent is
wat er, di met hyl sul f oxi d&PCDVBE)/, et hanol , et hyl
| actate or acetone. The formul ati ons may be
presented in unit-dose or nulti-dose seal ed
cont ai ners, for exanple, anpoules and vials, and nay
be stored in a |lyophilized condition requiring only
the addition of the sterile ¢jquid carrier, for
exanple water for injection, 1mediately prior to use.
Ext enpor aneous i njection solutions and suspensi ons
maybe prepared from sterile powders, granul es,
nanopartlcles and tablets of the type descrlbed above

——r 1 . I " Y T oy g,




86:14 SR was realized.It is well within the |evel of
one of ordinary skill in the art to enploy NWR for
waledenmiin@t i on of the absol ute stereochem stryPOf/US1969/046120

6- position, where the 4-and 6-protons are di agnosti c.
Exanpl e 3 Met hods of prepari ng NDC- 1055 and NDC- 1066
Usi ng the sane net hodol ogi es described in Exanple 2,
compound 4 is synthesized. Deprotection of conpound 4

was then achi eved w catal ytic hydrogen chloride in

nmet hanol , and : fc compound 5 was separated on
chiral ; _LC to give tw fractions, one
enri ched ' 1055 and the other enriched for
NDC- 066 zach conpound, chiral purity of >95:5

R S and S: R A real i zed respectively. Absolute

st ereocheni st®y of the 6-position was established by
NVR, wher e H#¢ 4-and 6-protons are diagnosti c.

Exanpl e 4 Met hods of determ ning estrogen
receptor binding capacity using Luciferase activity.
Estrogen receptdﬂlnehatlve CV-1 kidney cells were

o's nodified Eagle's nmediumw th

4.5 g/L gl uggpeHs erented with 10% fetal bovine
serum apg c z m penicillin-streptonmycin at 37
Cin a ' '-dqQWbCIE at nosphere. The cells were

t hen ppat edN -wel | dishes at a density of 2 x 105

cel I per ~ in phenol -red free Dul becco's nodified
Eagle's nedh\anontalnlng 10%
char coal - dext'oman-stri ppgd_fehal bovine serum Cv-1
cells were transfected using Lipofect AM NE r eagent
according to the manufacturer's protocol. Transfections
containing 1.5 ug of reporter plasm d(containing
ERE-t k-1 uci ferase containing a single ERE cl oned
17upstﬂeaﬁammath®tﬂh$ﬁi@bm@ohﬁmasa poowotierngndhe compound
f i fer ene) .and 0.5 N | t her g x or ER 13
© ef Fé&%uoﬁ ect Pa€@8ﬁﬁguﬁ 3 éwﬁcéﬁg%a SCW-ER™3
whittteli nl eRgth cagione ds eaURRG e ckespedtiskel Yhe EhenBeXtiomer, R
day, cells received no treatnment (controls) or were
en@ﬁé&@é@IMnﬁhdé§ﬁ¢§@pﬁﬁrapén8-@}aﬁWFr@Weéstradlol pl us
an Endece conpound (at varying concentrations). After
1816- 24, has ?hac%%ltl%awe ceriBY T LRd A, 3398484 ptokompound
l'uci ferase activit t he out set,
ofwnd@hay@r@nwEﬁepWa$Ma@aum1©ahmwﬂacwe@t@M1@ Carrler,
P2 phosphat e- buffered sal i ne ,and |ncgb 3 15 m nutes
v eﬁeé§osﬁl of OTROEEA COUPEdre S y&i & P8 g&ﬁ? Cpromegacmer, &
en¥RdiisaRr , W) 416kl rexihacts Rere stteadskerred to a
fresh tube and assayed using the luciferase assay
system (Pronmega). For each assay, 10 ul of extract was
19d||@t@@aWW@ﬁe@@lG@loPO@RO@éFPO@uPP@Pélﬁﬁ§ﬁst@@a@@ﬁpound of
c1LUM ASSCRRCE WS LEAALLSIAG 130 AULOLUTRE LB99S ey, nerein
['um nonet er . A conpound or a salt thereof, which
salisl icdewoihided oby rtilse shiandilieg sas say @esmmmba@mbenemn IS
a_cq und that inhibits the_binding of estrodial at
©0PRE TP And SorndiG TSNS TPt Ro CeSrT 58" Fecept or s,
Specifically, it is a conmpound or a saltthereof thatis
20envizsiporethat-etause 1¢ elmppkaliiber abinpk istiakashs avthpound of
accordingly exerts its pharnmacol ogi cal activity. As
cliddi dat edd @ PP@&W@C§U§ﬁ§a4lYI@é@eééﬁﬁé@n@@rNBGIIO?@ereln
saDECLAB3 Euhichid S keang cCompeli bihwe sDehavi-gkragal ast
estradiol in binding to either of the estrogen
enp@tepiers thereby ecavsiemg ost &sids asftecelomepr.ol i f erati on
activity. Exanple 5 Met hod of deternining the
| C50 val ues of the candi date conpounds. The cell lines
listed were maintained at apgyoxinately 5% CO2, 37C,
95% relative humdity in the nedia appropriate for
that cell Iine. The cells were subcultured every two
to three days and plated in clear bottom 96-wel |
plates at a denS|ty of 1 x 104 ceIIs/meII and

___________ 1 o, N7 N~ e 1 . - a



Usi ng the sanme net hodol ogies as in exanples 1-2, NDC

1022 is prepared. To a solution of NDC-1022 (0.32 g, 1
wonwb)i4¢ime DCM (30 m ) acetic anhydride (0.6 nlPCBURIOY/046120

3 eq), TEA (0.5 m, 3.6 mol, 1.8 eq) and DVAP (50

ng) was added. The reaction solution was stirred at

anbi ent tenperature for 3 hrs.Thin Layer

Chr omat ogr aphy (" TLC" )follomed the reaction. The

2 1&:?%: ?l%éﬁ%a%%ﬁg@%n‘\ﬁ?% gc%?{lfgg#g( %% ryn)y of the

clmeﬁaeatm%ek¢lnThalaCMomp@$admas dni edodverdM3SOE and
filtered. The filtrate was evaporated and dri ed

dlﬁuséﬁr\%?&‘&ﬁmaét PEGLELHE 3 RS drld 28 &R éPﬁ’f“POSlth“ is
su%%%%%&%%Qﬁ% Q%%%nb&h%hboo%%kgr@l%%&%r%%%!&e%ogogﬁqand
Schene 3 (0 g, white, quantitative). Exanple 7
pOﬁGtaO@@lutlon of conpound 2 of Schenme 3 (0.35 g, 0.87
nmmol) in DCM was added iodotrinethylsilane (6 m, 44
2270k n29,00) 2 ;3ERLant fLenperaturg. cIhecyel Jaw,
solution was stirred at 38 over ni ght under "argon.
colhe isaact:i @rosdkutigon @aswmﬁobédcﬁmcam b@&ihathndTo it

was added excess sat. NaHCO3 10 m) slowy %uen
COPRE At iFor T APPEFTS éﬁénl&t "dr Do ft Fﬁélpﬁnu%fju Pé tlRem 1 said

co%b%%%bcl%h%%eaﬁ@%n%ﬁ%QGQeW%Ehp%&kﬂ%la stengentrat ed
for silica gel purification using 3% MeOH in DCM as

inmgbiilte sphas@roYitél.-ded 270 ng of pure conpound 2 of

gcﬂene 3 (80%. A sol ution gf c?npound_Z of )
R R TR

foQ18wimplstrhc3uveq): in THF (20 M) was cooled in an
I ce-batch. To the cool ed sol ution was added di et hyl
azodi carboxylate (0.6 m, 1 mol, 1.5 _eq). The
reaction m xture was wormed to anbi gjit ¢t enperat ure and
stirred overnight. The regdx i ¢gn m xture was
evaporated, and the resuRting dus was, diluted with
DCM (50 m). It was washgd w i ng an “concentrat ed
for silica gel purifica 9z 3% MeOH DCM as
nobi | e phase to yield } désired white conpound
3 of Schene 3 (75%ye 3. fromstep 1 to
step 3 may be repeated tq p eﬁqre anot her batch of
compound 3 of Schene 3 (580 . Exanple 8 A
sol uti on of conmpound 3 of Scherre 3(580 ny, 1.1 nmol)
i n_anhydrous DCM (30 m) was cooled in an ice-batch.
WhGECHY: hydrazine (0.22 m, 2.2 mml, 4 eq) was added.
TMamxuuewm\mHmdtoaMﬂantamaauweam
stiredgforg3 R Saré@ﬁ@eﬂ%@ﬁ&@ﬁ‘@gyt be1£eaEli PPom the group
The reaction sol ution was washed with a sol ution of
copsiigé iagd oSatl, NaHoOR (kv l, subsd)tuthe aldueoustiphdselogen,
mas washed with DCM (10 m ). The conbi ned DCM phases
evap n _
con r%gdgéﬁ%?g?ﬁ géﬁdg§%r§g§§% g%% a¥ﬁg tOMIg:N@E Ce
almwaduem$smﬁtmm@moan@y4 ard lcenpound 4duafurSchelrs Nﬂz, -
The crude_nj xture was used directly for next reaction

NEGAEhout Tl tHer -puPPFfcht i o CEXREnprBigUOH,  CHARE-OO0H,

crude m xture (- 0.7 mml) of conpounds 4 and 4a of
Schenei 3 81 MOEH(6PoM1 nhuagr668! 88nkNsaintcerbal he, T
it was added a solution of sodium carbonate (0.5 g,
alkyi , meolop tills uvgtde e 110  nis 1 fane s t Iven Jadded candeheend
solution of NaCH (0.8 g, 20 mmol ) in water (10 m). It
was wormed to anbient tenperature and stirred
over ni ght . The pH of final reaction solution was
about 14. A solution of sat. sodium bicarbonate ( -10
m) was added to adjust pH tg 10. The m xture was
evaporated to renove nost of ‘nethanol. To the
resulting m xture were added DCM (100 m ) and sat.
sodi um bi carbonate (30 nl) for extraction. The aqueous
phase was mashed mnth DCM (2x50 m). The conmbi ned DCM

S .
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bond capable of formng a keto group at position 3 or
17; and thesynbol represents any type of bond
wo egandiiees of the stereochem stry; and the reBEEUS1008046120
enanti oners, other stereochem cal isonmers, hydrates,
sol vates, tautoners and pharnmaceutically acceptable
salts of said conmpounds. 2. The conpound of claim1,
wherein X is selected fromgroup consisting of -C C6
al kyl, a_ggb e I n, genate
lk%he %b%%ld%e% Eéfht%sggﬁﬁ%% a %é%%h% ora % %ouble
bOﬂ@CHﬁkmSGH% prECHZ)N +BaCHIhen( EH2) A—O-NEZmboNHEEH2) nlouble
, NH(CH2)n OCH3, -N(CH3) 2, - (CH2) n( NH),CH20H, %CHZ)n
boﬂﬁcé@ﬁ W&ﬁ& FGFRer WéPe ok ORD &d P l&ﬂ@“ 17, then no Re
il pdependently H a d to C6 alkyl or a d to C6
substituted alkyl. 3. The conpound of claim 2,
wherein Rl and R2 are independently a hydrogen or a
2amet hyle %%Q%%da%% clain 932 wher$liRgle BoRd @k r growth
positions 3 and 17. 4. The conpound of claim 3,
ceWherepmpR1SE§ hy@pdg@ntuer Ehée@@@@odm@nothelawwmp of
ghggﬁ n.the fo %1 % tS s%ere0|sone n lon
5920 fE&f?aﬁé?Fﬂ§§d&@]8 6126°%6 5 TRE"Epédnd of 8raFﬁlo '
prdstwier, eiokaRianfR2 brand, R3 iake i rgepengentibyied, lymph node,
hydrogen, a nethyl, or an ethyI group. 7. The
Sm@é&pé@ﬁﬁséﬂ“€haﬁﬁp@d Wﬁéﬁ@vnbpﬁésyﬁﬁ@maﬁ@pr@@@ﬁ@@télumr
tegQQQlEqr n%v%r o%e%t§a§t% ?@b%%w%§ste%. ékﬁ%ﬁp%%%@ and
having thé structure: in: Rl, R2, 'R3, R4
neake em@@h@g@entbmdswoeet@@rtmwnmeheegnoup consi sting
of H d-C6 al kyl, substituted al kyl, and hal ogen;

R5 i.s sel ected fro t.he up consi sti.
25aIkT%e &e%%-%eoéu g?.Fbted g%ﬁyﬁl“ ) f&ngogngﬁls in a
ph@&@@@eemu@ei shH2 a1 N2 )=, - NH( CH2) n- COGsal t,

- NHCHOH, - NHCOOH, and - CH2NHCOOH; R6 is

selected froma group consisting of H, a C-C6 al kyl,

%a arhepmeibe bt &d2afk i, Hh§6ﬁF§téaédg@Qéé@oﬁPH@r as
se@%b%%dg%g%%.t%ep@%%ﬁb %%n%l%%Q% %%t%%tQ%g%%|d%b%%Ben% and

cycl o- or heterocyclo group, an I's selected
esftromenhe ngepgpdeonsitstiong .of H, a C-C6 alkyl, a d-C6

substituted al kyl, a hal ogen, a hal ogenated al kyl, a

SUL%%? me%ﬁ%bu%% qldFi26’N erel& Sﬁﬁécﬁ%ﬁif %H%oa is an

e swhenenn ihle pendensy rhalorr.epresents either a single or
a double bond with the proviso that when the ----
synbol is a_ double baond and forns a keto group
p05|@|@ﬁt@ogrOf7lnphgﬁtﬁ89R?r8Wtﬁ60 C@Q§6§c€@&é@y

COCF§%%EE %dm[%%s%%@ﬁ%@nQOoﬁ Qkéh@hsowh%%%h%n%5 1S n@ed

or a substituted al kyl.
th@@@p@u@dC@ﬁp@waﬁnhngheréhﬁ Q@r@wdaRﬁeéﬁeted from the
e entl.y selected froma group consisting of
%g@% e %ﬁ P 11. The conmpound of claim9 wherein
R5 is nmethyl or hydrogen and Rl, R2, R3, R4 is

hydrogen. 12. éﬂpo?iound having the structure:

wher ei n:

HO

OMe NDC-1099

84



Rl is selected fromthe group consisting of: H C-C6
al kyl, substituted al kyl, a hal ogen, a hal ogenat ed

wa@bkdoghaoiand Z is selected fromthe groupPCT/US2009/046120
consisting of: =0, -OH, S, -SH, -NHS02, =CN,
=NCQ( CH2) n. R2 is selected fromthe group

consisting of: Cl-C6 al kyl, -SH, -NO2, -CN, -SCN,
-NH2. -S02al kyl, -B(OH) 2. - NHC(=S)CH3, and - NHNH2;
X is selected fromt group consisting of: Cl-C6

al kyl, a substiHsGted al kyl, a hal ogen, a hal ogenated

al kyl, a gl ucef Ony -NH2, =CHOCH3, -COO0salt, - SCH3,
- CH( CH2) (CH2), 4-0-CH3, -CH2OH,

- (CH2), NF( CH2) , 4CH3, NH(CH2), OCH3; and

R3 is g remthe group consisting of: H a

a - Qoya a substituted al kyl, a hal ogen, and a

hal ogenat ed aﬁgyl; R4 is selected froma group
consisting ok .-OH, -H a - G -06 alkyl, a substituted
al kyl, a hal og@¥® a hal 6§6navéd al kyl, a sulfate, a

gl ucoroni de, a phenyl or a substituted phenyl group,
-NH2, -N(CH2) n; a phggphate group, or a phosphinate
group; and HyQr ip sel ected fromthe group

consi sting of ; , - H a -CC6 alkyl, a

al ogen, a hal ogenated al kyl, a

sul fate 0 gntde, a phenyl or a substituted
phenyl D cyel o- or heterocycl o group,
pi p&yid piper azi ne, norpholine, pyrimdine, -NH2,

- N(CH2), 4 &‘eH a phosphate group, a phosphinate
group, - NHSOR.,and =0802; the ---- synbo
represents ei?Mer a single or a double bond capabl e of
formng a keto group at position 3 or 17, wth the
provi so that when the -NDC-§yBiB3ol is a double bond and
forms a keto group at position 3 or 17, then no Y or Z
is respectively presgnt, t hesynbol represents any type
of bond regardl eg} the stereochem stry, and n is a
nunber bet weep Y 13. The conpound of claim 12,
wherein RL is|Hd C6 al kyl or substituted al kyl.
14. The claim 13, wherein RL is nmethyl or

hydr oge R1| R2, R3, R4 is hydrogen. 15. A
COMpOX Nxd the structure: OH wherein: RI,
R2, R R4, #Are i ndependently selected fromthe group

consi sting ok ﬁ, G -C6 al kyl, substituted al kyl, and
hal ogen. R5 i Ssel ected fromthe group consisting of:
C-C6 alkyl, a substituted alkyl, a sulfate, a

gl ucuroni de, -NH2. - NHEGH2IM,55- NH( CH2) n- COCsal t,

- NHCHOH, - NHCOCOH, CH2NHCOOH , and - 0S0O2al kyl ,

R7 is selected fromthe group consisting of H d-C6
al kyl, substitut dcﬁﬂkyl, sul fate, am ne or

gl ucur oni de, is a single or a double bond. 16.
cl g m 15, selected fromthe group
consi st DC -1099 NDC- 1022 \ H Owe
NDC}% 3 NDC- 1055,  NDC- 1187

NDC-1187
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NDC -1044 17. A pharmaceutical conposition

conprising the conpound of claim1 and a
w@baomeeat i cal | y-acceptabl e carrier, wherei n BEI/US2009/046120

conmpound conprises at | east one S enantioner, R

enanti omer, S diasteronmer or R diasteroner. 18. A

phar maceuti cal conposition conprising the conpound of

claim8 and a pharnaceutical |l y-acceptable carrier,

wherein said compouagd, conprises at |east one S

enantionmer, R omer, S diasteronmer or R

di ast eroner. phar maceuti cal conposition

conpri Si ound of claim 12 and a

phar Faeet a4 y-acceptable carrier, wherein said

conpound coniitbes at | east one S enantioner, R

enantiomer, S2di astereoner or R diastereoner. 20. A

pharnaceutﬂﬁ%ﬁ conposition conprising the conpound of

claim 15 and a pharmaceutically-acceptable carrier,

wherein said conpound conprises at |east one S

enantioner, R emhshtipner, S diastereoner or R

di ast er eorrer . 3 pharnaceutlcal composi tion

accordlng kms- e clainms 1 wherein said conpound
3 di astereonmer at positions 3 and
Rtion is substantially free of the
pr for said positions. 22. A nethod

of igThi bi'ti ng=growth of cancer cells conprising:

provi di ng asgramﬁh of cancer cells; and contacting

sai d cancer cewds w thya-coapeund of claim1 said

conmpound in an anount at |east partially sufficient to

inhibit said growth. 23. The nethod of claim 22

wherei n said conpound has the follow ng structure:

wher ei n: Rl, R2, R3, R4 are independently
29seléchedhbdowﬁthehgkampngonsﬂsﬁim@m@ﬁ Hr o@ithCé nalekyl

sub t|tu en.. . . R5 is sel ected
e R P PG bu HoRs CONFR “GF ACTERI 4 ARl 1O ThE hott a
th%liﬁ{é)%hlﬁ:lﬂc%d 18 kylrecsubbab@ouer glrueuremidendNHaving the

NH( CH2) n, - NH(CH2) n- COOsal t, - NHCHOH, - NHCOOH

STCHZNMEE0H, R6 is selected fromthe group
consisting of H d-C6 al kyl, substituted al kyl,
sul fate, or gl ucuronide, qﬂg the ---- synbol

or a double bond with the
synbol is a double bond and
position 17, then no R6 is
of claim 23, wherein said
rises a solid tunor sel ected

represents either a eﬂ@glr
provi so that when the
when forns a k@
present. 24.
cancer grow

fromthe groMy ' tunors consisting of breast,
pancr eat i€ 'oloﬁ3 prostate, ovarian, brain,
l'iver, spleen, ' Ki¥ney, |ynph node, snall intestine,

bl ood cells, bone, O8somach, endonmetrium testiclular,
ovary, central nervous system skin, head and neck,

Wh §og%a us, ang cancer de Crl%ﬁﬁ_ thod of
CIrairm 24/ mﬁer 4%aﬁd conpoarid s r feCedt’i ca
SU|tabIe carrler. 26. The nethod of claim 24, wherein

30sai dheoked hiodnoit icS asel ect ethefream tthe growmpldansihskitngs a
of estrogen dependent and estrogen independent tunors.
hugpen.The nethod of claim 26, wherein said solid tunor
is an estrogen independent tunor. 28. A nethod of
i nhi biting growth of cancer cells conprising

3lad mTﬁiesfﬂe?-.hﬁ& 5 &leédi of FRepaiinent s ﬁoﬁééﬂd tPH@FeSFOé’th

refOMRAURA RAUNG o REnO! BUl3 36keRl §d b AMcLhecdr Qi ecteq

consi st ng of :
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\ H Ove NDC-1033, NDC-1055, NDC- 1187 NDC - 1044
29. A nethod of inhibiting solid tunor growmh in a
worenaakdiaen host whi ch conpri ses adm ni steri ng POT/UR®09/046120
host a therapeutically effective amount of a conpound
having the structure: OR6 , H3C' R3 OR5 wherein R1,
R2, R3, R4, R5 and R6 is as described above. 30. The
nmet hod of cl aim 29 mherein t he nannalian host is a
cl ai rei e Li
fr%%n%%e %%Pﬁ ?§n§§§gﬁg fs%?. rggsgggﬁgfeggngfh
Coaoﬁan©&bs$®hect@@arﬁ@@n]khalgrouﬁv@@nSB@ﬂE@@ ofcidney,
breast, pancreatic, |ung, colon, prostate, ovarian,
LYBR&i ROCEr v &fa 1dpli@d s SR dney L O mp Indde Po&ial S tomach,
enb%%%%Elﬂ%. bleaed caehls, berey,stemreh, eRUQIRLY iU em,
testiclular, ovary, central nervous system 5 skin,
skhiead hand ek neegopkagpdadand bode bvaer owrcamncernce3d2.
The nethod of claim 29, wherein said solid tunor is
325€l agt eg}eftﬁ'l%gl the groyp 2%0”%%3 %fa 18998 L ypor is
dependen estrogen indepen tunor s. clch
se[h@t@@tﬁ@@n@ﬁh@l@mmm@Zpowh&Baumgsaﬁdesakb@ehum@pehmeam and

10 estrqgen i ndependent tunor.
estrogen i1hdependent tumors.

33. The method of claim 32, wherein said solid tumor is an

estrogen independent tumor.
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