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WD 2008/ 067450 PCT/ US2007/ 085913 6- ALKOXYALKYL
ESTRADI OL DERI VATI VES AND METHODS OF USE CROSS

WOREREREMNGSE TO RELATED APPLI CATI ONS Thi s appl i ce€T/o82007/085913

clainms the benefit of U S. Provisional 5 Application
No. 60/867,980 filed Novenber 30, 2006. This
application is also a continuation-in-part of U S.
Application No. 11/541,987 filed on October 02, 2006,
currently pending, which clains the priority benefit
from U S Provisional Application No. 60/722,204

fi 1 edxDepkehen, %@TﬁQDI@QOEERfQK%IVQQCENﬂgﬁEfHoﬁﬁ brsysh
applications are incorporated herein by their
entirety. FIELD OF THE | NVENTI ON The present invention
relates to conpositions and nethods of making

BREF Kk BEFARRYCEESY r el OTELc SFpOLRESIWIE h 15 the genera

for mjhﬁs( |a)pp§ngatﬂo§aéiéﬁ&g 8crheOfbe%‘é@rﬁ?@UBEISU (é? OEFIC@ZLSQOI’]&]_
hydr oxynet hyl - or &8 6- met hyl oxynmet hyl - (8 R or
BphgatiipnR e - 8601&97 990 REbied) N%@Iﬂﬂ?éfhﬁQ 2006. This

p%&?caﬂtjlo%z 14,15,.16,17-decehydr oyl ppentadal  of  y.s.

enantherene 3 17-di ol and their pharnaceutically 20
é@]@bmaemm salbts, 1orSprothugsitliker eon. Theohrresel, 2006,

EVEIR QN pé‘flléqugoer&ﬁi&? EP%HP@rHH&e%'lBﬂt benefit from

conp03|t|ons conmpri sing such conpounds hinvitro
angl- |ﬁr®WAﬂiodajrAm@ﬂthtagno§©+C6Oéb%$d%ﬁﬁ|ﬁﬂﬁ§daﬁ&¥¢ember

eat ro e GO I-t;1 O
gancégﬁﬂ§ M% kggﬁﬂ?ﬁé{l %l&;cgéghsgégp%ég%51 are
F@¢@q@q;queﬂ hgrein by their entlrety

FIELD OF THE INVENTION

The present invention relates to compositions and
methods of making 6-alkoxyalkyl Estradiol compounds with
the general formula (I) and in particular of compounds (R or

S) 6 hydroxymethyl- or (R or 8) 6-methyloxymethyl- (8 R or

S, 9s, 13 R or S, 143, 17 R or 3) —-13-methyl-
7,8,9,11,12,14,15,16,17-decehydrocylopenta [al
phenantherene-3, 17-diol and their pharmaceutically

acceptable salts, or prodrugs thereof. The present invention
also pertains to pharmaceutical compositions comprising such
compounds, both in vitro and in wvivo, for both diagnostic
applications and treatment of proliferative conditions, such

as cancer.

Formula (I)
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WO 2008/ 067450 PCT/ US2007/ 085913 BACKGROUND OF THE
I NVENTION Proliferative cell disorders such as tunors

wW@eespei4nmry mal i gnant tunors {herein, cancer¥G)/psion7/085913

particular are problematic given their tendency to

i nvade surrounding 5 tissues and netastasize to
di stant organs in the body. To date, the nost
frequently used nmethods for treating neoplasia,
especially solid tunmor fornms of neoplasia, include
surgi cal procedures, radiation therapy, drug
BherE@piles), CandtieohyHati®ns of the foregoing. 10 Wth
over All 1190685850011 CANGAHIaDE! Yl ONPSALs ana primary
annual 1y, cancer claimng nore than ["i on
hayegnantn ﬁW@OUﬁltéﬂeﬁﬁenes<Ea¢ﬁryeaﬁ nhere&n@&cular are

h tic da
R IS o e obat o, T ina Bol o deta Todigtno
t hes st acd neha saaciere annn@l$5mnenor@ﬂna elprelst pody. To
82&930&% aﬂgséungr&{ﬁ\ﬂ‘ G&rg argdhe r&&%tho asCODN ¢ reating
cancer s anon n recent years, there have been
segmiddicant eg!@lensailhy t bel Mdnagenent Ofrrishese neoplasia,
n i on as ne.of the ccess storie

EREU nr Sar bt b go et eal o cans TR ey L Rt ERyy o
dhagnosiss and tombimsmknapbﬁoneenfmmegumdgable for

pri pY breast cancer. The |ntro uction_of . effect
andm%t oXi G an |f€(%rogen agen?s(Fhat blocﬁn?r1&lagnosed
anmmaﬂﬁyyohndesenogenchasmbeemmshomhaefﬁebt|wemllllon lives
Jamoxlfen. s primrd |y, one of, the Lirst, selective .28, iy
estrogen’ T ecept o ita Have Dbecone
ﬁemsthéﬂapautuhemapylitﬂeiungnmnﬂt tsweat nentiiofobr easistate,
gancer bot g j.uvant tr tnenH:and for therapy

F e RSt 4t 6”8?5% s& M TRoki Fen 75" a“eBhpet FEive" T amend
hehj birttore afr esttr, odicabrbthdi ngnd olutdecasidragere the most
receptor inhibiting its estrogen binding to the 30

&SP éﬁ”ﬁﬁﬁaiﬁﬂoggéﬁ%%i 'on DNA. In addition, there

has fheerc@amd nggpasedHdieeneste kaedrhesﬂ@%ﬁfﬂf:ant gains in
aromat ase inhibitors to bl ock §Pe0|f|call the | oca
b?%dﬁ@%?%ﬁm%ﬁt of these conditi least one oI the

success stories in the clinical management of a cancer 1is
the early diagnosis and treatment options now available for
primary breast cancer. The introduction of effective and
nontoxic anti-estrogen agents that Dblock the actions of
estrogen has been shown effective.

Tamoxifen 1s primarily one of the first selective
estrogen receptor modulators that have become first-line
therapy for hormonal treatment of breast cancer, Dboth for
adjuvant treatment and for therapy of metastatic disease.
Tamoxifen is a competitive inhibitor of estrodiol binding to
the estrogen receptor inhibiting its estrogen binding to the
estrogen binding element on DNA. In addition, there has
been an increased 1interest in the use of aromatase

inhibitors to Dblock specifically the 1local production of
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2 WD 2008/ 067450 PCT/ US2007/ 085913 estrogens that may
contribute substantially to hornone responsive

walt@®sasassuch as breast cancer. Aronmat ase( CYP1IBJT/US2007/085913

descri bed as the principal enzyme that converts
androgens to estrogens both in pre- and 5

post nenopausal wonen. Estrogen deprivation through
aromatase inhibition is described as an effective and
selective treatnment for some postnenopausal patients
wi t h hornone- dependent breast cancer. Exenestane

ok ederiss dhled amayAr epmisi Houtiess chieatreariyldesdrd bégrmone

f‘és;@dﬁ%@h@@@;gg% g%é% L4 %gragiceggﬁg’erl.% di one) and acts

as an irreversi st er oi aronmt ase i nacti vator.
It | AdyelatevedCYBlact 1as dastalibed sabdsteatny ifnorirehe enzyme

. ! :
?{1]9{73 c%%gse%géyngmd%r%r 0%‘83389&&{&% ALAM MRl %ér%— and

at bin irrever y to the active site of t
oy ausiaAg wotsn i naet i o olerrUv8tifat emtolNgs.arktBatase

4,808, 616, 3%0' 4.904,690, 1he feachings,of V\le&h(;saerl%ctive
Incorporated herern1in their entirety, alsclose -
at&ytinagdenandr ostanel , dodiemresBub2A-ldi pael gerd vattvegjormone-
h as . exe an nd hod f making .them U S
§§§%% Iﬁb.4H%$§%6,gﬁggﬁfsgﬁ%ggg%ggﬁgth thglpfgba%oﬁg s
Broed iyl enies 20 ethéchvay i ¥esciofbed as 6-methylenandrosta-1,4-
ndr o -1,4-diene-3,17-di ones. U S. Patent. . No. .
2600 695 HieCPORL i rbodts 1 mEEFRG. BRIy GRgOLa2
desnatatdevesnof t androost artl, 4sdilene<Ieli7-tdh opes. dEhea false

preparatl on,of Jnternediates Lthat, may Eg “Sefc%'sskﬁb to an
preparing exenestane {'s™discl 63 i'n OFS. Patent .
25t S a6 .than Gemagn ipateprtsDRL 258820he active site of

6- hydr oxynet hyl androsta-|, 4-di.ene-3,17-digne s

D A oS AFBor a3 AL B TA0R T al i VASFent  Nos.
1, sgiquya,r olandi naandresta; 3, badi enedahime. d€o- pendhngare
i nternational appl.ication no. 30 PCT/US2005/001248
PP FarhTsr y P4 S 13005 1 PEFePabI iSCAFGRY - NunbéShePse  ©-
200p) R L) cak so1 destirdrkes, theapsepanati ofnc Dfes, such as

exemestane, and methods of making them. U.S. Patent No.
4,876,045 discloses a method of preparing 6-methylene
derivatives of androsta-1,4-diene-3,17-diones. U.S. Patent
No. 4,990,635 discloses a process for making 6-methylene
derivatives of androsta-1,4-diene-3,17-diones.

The preparation of intermediates that may be useful in
preparing exemestane 1is disclosed in U.S. Patent No.
3,274,176. In German patent DD 258820, 6-hydroxymethyl-
androsta-1,4-diene-3,17-dione 1is prepared from androsta-1,4-
diene-3,17-dione wvia 1,3-dipyrrolidincandrosta-3,5-dien-17-
one.

Co-pending international application no.
PCT/US2005/001248 filed January 14, 2005 (PCT Publication
Number WO 2005/070951) also describes the preparation of

intermediates that are useful in preparing exemestane, such



internmedi ates that are useful in preparing exenestane,
such 3 WD 2008/ 067450 PCT/ US2007/ 085913 application
WO g0080¢aspor at ed herein by reference, in its PRCE/USBDY085913
The structure of Exenestane is shown below. H3C O CH3
HHH O/ H2 Schneider et. al, in "Course of the
reaction of 5 steroidal 3,5-dienamnes with
f or mal dehyde”, Helvetica Chimca Acta (1973), 56(7),
2396- 2404, discloses the follow ng conpounds: OR6
H3C' H=H HH \OH where the synbol represents a
deinbl @thomd, 1bt imEmreoaatedkdtay egnoupy amefisgeRgei s in  its
g %‘3&5 ak eWQ‘SE&E‘{% %ﬁ"%%'emeél‘?ﬁﬁ(fslebf‘ts%o%sbag{ﬁ
i's "hydrogen . an alco group). Unlike
t he conpounds of the present invention, Schneider's
conmpounds do not enbrae egtrodial, testastrone or
g Ns. 15 A tri-hydroxyl
tranes is disclosed in
o Tadanier et. al, and the
pbnH he aromatic ring of the
ot disclosed. U S. Patent No.
5,914,324 to De Funalli et.al, discloses 20 6 hydroxy
and oxy androstane d Fevatives for hypert ensi on
Schneider et. al, in “Course of the reaction of

U S. Patent No.
3 hydroxy subst
present conpodr

steroidal 3,5-dienamines with formaldehyde”, Helvetica
Chimica Acta (1973), 56(7), 2396-2404, discloses the

following compounds:

\‘\ H
N\
OH
where the --—-- symbol represents a double bond, it means a
keto group and no Rg 1is present; and where the ----symbol

represents a single bond Ry is hydrogen (i.e. an alcohol
group). Unlike the compounds of the present invention,
Schneider’s compounds do not embrace estrodial, testastrone
or dihydrotestastrone variations.

A tri-hydroxyl substituted derivative of estranes 1is
disclosed in U.S. Patent No. 3,377,363 to Tadanier et. al,
and the 3 hydroxy substituent on the aromatic ring of the
present compounds is not disclosed.

U.S. Patent No. 5,914,324 to De Funari et.al, discloses
6 hydroxy and oxy androstane derivatives for hypertension
and heart failure. U.S. Patent 6,384,250 to Gobbini, et al.,

discloses the hydroxyl and ketone substituents at the 6

4
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and heart failure. U S. Patent 6,384,250 to Gobbini,
et al., discloses the hydroxyl and ketone

weusHéuaents at the 6 4 WO 2008/ 067450 PCT/US2007/085913

PCT/ US2007/ 085913 position in the preparation of

(E, Z2) 3-(2-am noet hoxyi m no)- androstane-6,17-di one.
These conpounds were directed towards the treatnent

of heart failure. The effects of alkyl hydroxyl
substitution at the 6 position is not disclosed. 5
Tanenbaum et. al, "Crystall ographic conparison of the
st Flolgen land hsr egeseonaelercept G1/' % Iﬁﬂjéndmbm@w}f@wimino

Pr ec I d. [ 0
i R o R R e

reeeptoragmemd nofeshehat stlvadi- oITb@ntaff@¢uf arpt alkyl

%{1’{@& :lchsutbﬁg \ék%lb?lga%df%%r 8;%)%%‘?{2?% %%%”hlgbi‘gs%d

di sclsedbeat atflaﬂ,afﬁnust@lg¢qnqphmqIummpatheomgof the

t s f . "
S oo bR S eutRel A REW e ol TReT e g e
PreatiNa-loahout. 360 SUMNARYS RIFHE SVENTON 195, bbghoos-

?60§h .LQG?%% ghetgg rﬁ%ﬁ%“of %ﬁenecgn 58 %&&%% that
owar ds c herapeu |c conpounds, "CONposi tlons and
aathmﬁsﬂfomohheLM1m§eeﬂndapbeparatnﬂnm;thetebya 3- hydroxy

SNGLEOTR, Yarhou fETy BLIELER g AL EQRLD0S iy
aspeﬁBcabsehetpmeseat1ﬂnmenar@mamw1tgrn3ptmuahout the 19

gﬁQ%égﬁ%?% E%h l?slfgggkéd leenogge g%%ve} nee&isglll
exists to 1dent1fy new and effective agents for treating
cancer.
SUMMARY OF THE INVENTION

In light of the foregoing, the present invention is

directed towards chemotherapeutic compounds, compositions
and methods for their use and preparation, thereby
overcoming various deficiencies and shortcomings of the
prior art, including those outlined above.

An aspect of the present invention pertains to a

compound of Formula I and IT.

Formula(I) Formula (II)
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-Hz 3 R76 Rs RHOR2 ROR5S R2 R5 25 Formul a(l)
Formula (11) 5 WD 2008/ 067450 PCT/US2007/ 085913

wobh@seisRl, R2, R3, R4, R5, R6, R7, R8 and ROPGFr/ES2007/085913

i ndependently hydrogen, O to C6 al kyl or substituted
al kyl, hal ogen, sulfate, or glucuronide noieties; and
the synbol represents either a single or a double
bond and when the -- 5 - synbol is a double bond and
forms a keto group at position 3 or 17, then no R7 or
R6 is present, respectively; the synbol --- represent
Wh@r®mé§bncéeor33b§ené@ro$mafhon58avKiﬁbs@t¢oh@quemﬂﬂ@tly
- Sypbol represents any type. of hond. regar dl.8sgen,
o %éﬂgtereocﬁeﬁfstry it7The conpou%dgja soaloyenbrgbe%en
shef &reant iconed icot herdst erdcdheni caknilsoplee s,-——— symbol
I e a e ___
by ater, S0yaten, I AUOTH o A pRaLRCUH S e
retatles! tic @ wevhbd bbnd tdret dpeutsi eakbyot geatr gy position
ancer l'ian bj )
%agﬁént; %P%R?E?§ gs é%tRﬁfg?hééeggg%flonsg%gggvﬁéy’ the
ayrequﬂr OV dembpfr@rsemmhltblet i e stewneer o TERCErROUst cel bond  at
i n_the janoal n, ubj ect, S t hod
§%3¥% %ﬁare(gx%%%ed tsq%fﬁC6% Feags ?ﬁy %ggg O% gond
oégeﬁoilmﬂsa dfl ) tdre (Isjt)er@bcphmnmeut |T3rai I yccarmpltiabl @lso
mantloners Zoéﬁ&ggr stereoggen1ca mlcal i somers
ﬁ dr Ates, TS0l v es, - tautomers, < or sa Heréof , ds !
Bymwwtdherelnsolvaufsspe0|¢amxommms |I1ﬂd| ngpbﬂtmmhauﬂﬂcally
t ho of . the present invention, a conpound
a?ciékagg% S?ﬁ% gh?ﬁﬁﬂpls used to therapeutlcally
t r eatTlan |ﬁe0$eﬁuedlnaGBEiomtatelaseﬂescblbeﬁ haeem@d of

n 25 aQ ?r specific non-| enbodlnen# th e
T hads’ gﬁe Fegetitdin éﬁFFon a compolfetigh subject
c@n@rAsangu@amomﬁnun¢ In this aspect of the invention,

methods are provided for inhibiting tumor or cancerous cell
growth within the mammalian subject. In such a method, the
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.

The compounds of the present invention may be used to
treat any tumor which may be either directly or indirectly
effected by hormonal and/or estrogen-related activity,

including but not in any way limited to solid tumors
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of Forrmula (I) or (lI1) is used to therapeutically
treat an identified cancer state as descri bed herein.

wab@soerpobunds of the present invention nmay bePUBES00D085913

30 treat any tunor which nay be either directly or

indirectly effected by hornonal and/or

estrogen-related activity, including but not in any

way limted to solid tunors 6 WO 2008/ 067450

PCT/ US2007/ 085913 associated with breast, pancreatic,

| ung, colon, prostate, ovarian cancers, as well as

be 3 piatgdy eriths pheess t ki pivegreatliiyaph ungde, cshpal, | prostate,

LPL £81,4 ngan hla0d cel kéub%@e'br%‘l%micﬂwere”%gﬂ% b UMidney,

testicul ar, ovary, central nervous system

hzera@h an@dﬁecl@maééopimgiﬁstln@r’ berecdrar e bhe caloer; a@omach

2EL b lu‘ﬁﬂat‘a E‘c‘@iafa”‘?&f SU%Qn%aheUK@m a%‘ﬂ}s%em,

pronyel ocytic | em a ahgnra nrutlperryeo

ayeh odyspd asid, nﬁyétopsopha@matlve dpseagerror cancer; as
actor 0 ou of _.th ent

P e e et Fon Baea sy scus

Ph@m@ﬁ;ﬂelmt@ccandemktemat ment gmpimores, rrammalltilavriesubjrre/@tl.oma,

s_may ¢ e ad tratiaon a
B ler O Sy W ST S FE) i CobRati B0 witiectory
@meheraadj unct cancer therapies, such as chenot herapy,

15 radi ot hera gepe t her a har nmon the and
ot he?ﬂlcance %%éﬁeraglté}%e noé\%n)’llenlt fwengl? aJTso g used

tonpowds aofiohheape@senteriapeent ¢ oncareyerbetreatments  in  a

ont EELPE?%>fOE adghnIStréﬁl J”d%& %%m rnilse adm{hl tration
e fornlo ru 0] ruB or even actilve

nﬁt aba:ldrrtpeunlin 20 gdenuret hODS @Jf treat TIBntCCmfblﬁ’lelon with

ggesent %nve t| on, the tt adm ni sterl n h
t (EATENt r?‘ﬁée%ar i U di ?*P%%O crapyy
d&@mum&p\y,t kehbet nonpoun t speticf rtﬁakhyy ghs b osed c@hcer

V\q1 ecor]g%ound whij cehcaor[% not be specifically
areciosed Ut whi erts to the specified
compauiid én 2heViwapafii®d adnmcnestpratenn tavetheion may be
gatl ent. and exhibits | , , , ,
ontemplated 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.
Another aspect of the present invention pertains to a

method of inhibiting growth of cancer cells comprising

providing to a patient a prodrug of Formula (III) wherein Rs

is a methyl or hydrogen;



t herapeutic activity. Another aspect of the present
invention pertains to a nethod of inhibiting growth
W@Ro0gasasr cells conprising providing to a paRCEOS20a7/085913
prodrug of Fornmula (l111) wherein RS 30 is a nethyl or
hydrogen; 7 WO 2008/ 067450 PCT/ US2007/085913 H3C O
CHBH H O\OR5 Formula(lll) and formng
netabolites of fornmula (1V), (V), (M), (M),
and(VII1) wherein any of R3, R4, R5, R7, R8 of their
Formula Il 5 counterparts may be nethyl or hydrogen.
Such metabolites could ipg ude for exanple the
structures shown below HEQOMHIC O HH | / HHOHO
HH OCH3 OCH3 (IV) An,| NPC (1'V) B - NDC- 1099 H3C
A FEANIA, HOHH Ow Ow 10

Formula(III)

and forming metabolites of formula (IV), (V), (VI), (VII),
and(VIII) wherein any of Rs, Ra, Rs, Ry, Rg of their Formula II
counterparts may be methyl or hydrogen. Such metabolites

could include for example the structures shown below:

HsC P HsC P

(IV) A - NDC-1088 (IV) B - NDC-1099

OH
HsG OH

\\H

\OMe OMe
(V) A — NDC-1033 (V) B — NDC-1022



WD 2008/ 067450 PCT/ US2007/085913 HC OHHC OH 3 3
CHSHCH3 H Fi HIH OL-HOHH OCH3 OCH3 (VI) A

WO NDg0d7#3® (VI) B - NDC- 1044 OH H3C OH H3C H PCT/BS20071/085913
~H~1 / HOHO HH OHOH (VII) A- NDC 1066 (VII)
B- NDC1055 OHOH HACHICRB HRA REHRA HHOR3
HORS H~ H5\OO% OR5 Fornmula (VI11)-A Formul a
(VII'1)-B Oher objects, features, benefits and
advant ages of the present invention will be apparent
fromthis summary and the follow ng descriptions of
certain enpgdi ts, and wll

to those din the art having know e
varlougH«hg rapeuti c conpounds,
nmodg petatl on. 9
H
o) R
N H
\OCH3
(VI) A -NDC-1110 (VI) B - NDC-1044
HAG OH
HO %
H
\DH
(VIT) A - NDC-1066 (VII) B - NDC-1055
OH OH
R4 F{4
Formula (VIII)-A Formula (VIII)-B

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 1in the art Thaving
knowledge of wvarious chemotherapeutic compounds, methods

and/or modes of operation.
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WD 2008/ 067450 PCT/ US2007/ 085913 BRI EF DESCRI PTI ON OF
THE DRAW NGS Fi gure 1- shows the Estradio

whresysdbet i ¢ pat hway. Figure 2- shows a predPCr/Es2007/085913

nmet abol i c pathway for the present conpounds. 5 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 neasured by |uciferase
expression (RLU = relative light units). CV-1 cells
were transfected wth two plasmd constructs, the
pRpor tIESCERIASEPUCPT ERE tRAYONEECi f erase and a CW-ER-0

cont ryct . Thansf ect %&%&&ghloi dﬁ% syfr¥nbcGe! bse way-

recelvedlno treatment while estra treated ce
(E2) Fiepeieved e‘ﬁiq@dl@lpla@@etd:eﬁl oreg s 110- Pavhwit mvy. the

n f,oNDC conmpounds, each conpound
e%%%@iﬁ%%??gmgg ei ther added al one at 10-8 M (10 nM

(as ISieviedent SH®W§hehbeEﬁfegtunﬁ NbE- é@blvtﬁﬁﬁ 102z, NDC-

cogpound) e d 15‘19%8105'}3/' Rl ys ‘ﬁi&r 9 oMsest %Ez)rg)(c%%tor

evident I'n t col unm each 1

Begur eE4- BhomﬁtthetﬁfEQCMmQEuNB@-l@llhuND@mb&&3 esfDEssion
1055 and NDC: 1066, on estroan receptor. al pha (ER- (X)

AT VTt §e12BM 4R medRiur B by 1 uctfer ase ek pressi o PRegted

wifel ekd el ddrght ddj'ﬂllstt%)lctg\/ tneekbsomede tsadishret etke-tk-
with two plasmd constructs, the reporter construct

ERELf%casgci fedage SMY-BR-FOMPOBRrackont Mgensfected control
Teapsf ecled contyol rég&!{%%c%% ok E?Jeé C@M?Q rbostradlol

treatnent while estra a one 25 at

10 @ (de ) (EZr1ndﬂ§lyagee@tf&ﬁibbo&@@ﬂhd@lom%oﬂ: 107 M
nd respectjvel [ one

?g”ﬂgﬁwm (a§£e3¥len X?%at #Bﬁt Co (91%% %gé P%hnd

conpaumnid)e Lyorvast 4018 M emcm;i 1@ ®naMl @tstmcﬁ 0\11 (Ez) nmas as

vident .in e g col tes o nd -
% é%%huﬁ? %Ehéﬁéklgébp rg%%hegcﬁlggg ata ( % N%t 1o
fopluNDG® iOMZeétleidlCdm lmns) AsNBZidess imn ot eright column

olunn 044 (right colums) as determ ned

O]f ea%’? g COm%?Illl’l |neS

eac the c
Figure 4 shows the effect of NDC-1011, NDC-1033, NDC-

1055 and NDC-1066 on estrogen receptor alpha (ER-Q) activity
as measured by luciferase expression (RLU = relative 1light
units). Cv-1 <cells were transfected with two plasmid
constructs, the reporter construct ERE-tk-luciferase and a
CMV-ER-O. contruct. Transfected control (Ctrl) CV-1 cells
received no treatment while estradiol (EZ) 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
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10 WO 2008/ 067450 PCT/ US2007/085913 HT-29, SK-OV-3,
NCI - H23, MCF-7, MDA-MB-231, OVCAR-3, CAPAN- 1,

WE@2BAML 7250 SH SYS5Y, A-549 and PC-3. Figure 6 she@m®US2007/085913

nunerical 1C50 growh inhibition data (in M for
NDC- 1022, NDC- 1033 and NDC- 1044 as determined in 5
each of the cell lines HT-29, SK-OV-3, NCl-H23, MCF-7
MDA MB- 231, OVCAR-3, CAPAN-1, CAPAN-2, SH SY5Y, A-549
and PC-3. DETAILED DESCRI PTI ON OF THE | NVENTI ON

Unl ess defined otherwi se, all technical and scientific
tera used hereiltt Ihdve  t NeFsdnmeMagalif P las O\E-AE0ommmoRIAy AN -

10 &ﬁg@{ggo%% §¥59n%*q£ﬁﬁgﬁhl knsthe art to which this
e

i nvent i on 'bel'ongs” and be understood to have the
rreanlﬁﬂgslr@eécrshb@d benow.cAl I1Cpuldriorati onsiahdl patdertes (1n

ot P ert oty Unf Bes. Ot haP W chCCpart | 64, & cormined in

é@cﬁler@ﬂcehé Oceél 1151 jpayst iH:zulzar carpound wocluxkes ijI 7, MDA-
such_ isoneric forns i nc Iudlng racem ¢ and o

he
B koD RSN dof CHLM B CAEHETW Sb Spsc: fidd] and PC-3.

reference to a particular conmpound also includes
DPMA TLEDs AlESCRSBI val 0K ecHy. ,INWgdrade), protected

for oXRRPTe. Aa"ar s UOSEA Rt o [T RBy Bo HonvisHIGE Fic

oermesiusabl endreipr epave, tpur i fame aﬁdhmhghand|ESacmmmonly

corres ond| salt of th tive c ound, for
ggarﬁﬁ%edﬁic§llgiaciﬁpt e %&41 t F° ExHhigites E1S

QﬁvemmﬁﬂﬂH®Qth@§||&mﬂ0&®ﬁtab|Eesahkﬁx&ﬁeodlSﬁ@SSﬁdminthe
Berge et 25 al,, 1977, "Pharnaceutlcajty Accept ab

BPT19° JIepREINTY SEILOY - Vol Al66, PPt Y Sand"d Patents

désetissedchenetain Apti -iprekpbesadd vey ceapedatse ofint k@eir
gresent i nvention have application in the treatnent of

Bttty and"$65F heP st PRYShtIGh f drt REFC POV ddé® @

pati r@ancer ageiisd Thec1d3@4 erm i angicicance&imagent forms,
as used herein, pertains to a conpound which treats a
&%ﬁ%%ﬁqu erac%p%ﬁjnﬁﬂvh %%ﬁ%ﬁ]lggxtures thereof. Unless

otherwise specified, a reference to a particular compound
also includes ionic, salt, solvate (e.qg., 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 in 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 a cancer (i.e., a compound which 1is

useful in the treatment of a cancer). The anti-cancer effect
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useful in the treatnent of a cancer). The anti-cancer
effect 11 WO 2008/ 067450 PCT/ US2007/ 085913 nmay ari se

W@ boodlgilasone or nore nechani snms, i ncl udi ng butPEDUS2007/085913

limted to, the regulation of cell proliferation, the

i nhi bition of angi ogenesis (the formation of new bl ood

vessel s), the inhibition of netastasis (the spread of

a 5 tunmor fromits origin), the inhibition of invasion

(the spread of tunor cells into neighboring nornal

structures), or the pronotion of apoptosis

(Y ogr avared cRIdn deat I9y. PhHe MRveARiors f urdleding but not

prvigdes active compoyngds; 4,0 dse cchft 2 pEt he , th

treatment of the hung or ani mal 6: y b$ 10 %erlz%ly che

Suleho & drpet h@d n@lygwmrasg@ adtﬁlen stamiatgono sfichhewr  blood

sublect) a Lher ansubl eably i fRELLYE AOURLLOM Blleaa of a

active ' ‘conpoun pre eraby Inthe formof a

phragmadeati cels cohposit i oheasirdiiddtissed diur theasion (the
[ h i a N S

PEEEIT of"BuhSE nEelLEPATES peoy Plnot 1 WendS HERcures),

pertizd ns-ogeneral by Mpptiqseat Wenbgamdnetd}e:reapydeét]a) .

ma |an e her non- human

ani me lnvef%Jt % ve er| narprOVl(gljes 021? onsigmpounv(éf:i CIPI%)r use

sonme dmno@d dthet:amtuterlt e<bf. echei Smma@hlc&veajnlrﬁaolr body by

he in Lti.on of the LOgr ess of

E?%O(%?}%I on, Cgln mgﬁ Pidedey FEHEETTON |mll?1hseterraltng ij such a

prog@Ess a ahhahpemtmctéhﬂyr aiféeotlm ogmesst of an active

ggrtnel | ordatl an e%fe tlgﬁ condi H’lgn and/ or.cure ofa]_;r(paeceutlcal
ondi tion. fieatmen! as"a propﬁyfactlc neastre 1%

abrspos:rt@]amded dTseat smhtfurickudesre conbi nat i on

treatyrents and,t hera S,,,Invvh ch twg or nore, 2 o

treat ment GF t herd eégc rar € conbi nedY f oS e%%ﬁ%l g,ereln +n

segueaht@td yoor tse@wﬁ@n@ousﬂumtﬂame&&aﬁfnst rg@aateﬁemg to

and therapies include, but are not |im c

ChehbtHer %&F (t'He *PAd i Bt PA o 8¢ Sé%)tjexcié a&BﬁFEer ot @

htedudi Bg, e€ag. nodrugsan amdnibed es(deyg., &8 | Nveterinary
i mmunot her apy), proclrugsqgrge , .30 er%lgy ng

POt Bt 10g °gr oups T udi Nl phosphior iwieacpgutic 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
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.qg., drugs,
antibodies (e.g., as in immunotherapy), prodrugs (e.qg.,
employing protecting groups including phosphoric acid
derivatives and phosphinates at suitable positions such as

position 3 or 17, other compounds wused for photodynamic

12



derivatives and phosphi nates at suitable positions

such as position 3 or 17, other conpounds used for
w@hb@sodwsan ¢ 12 WO 2008/ 067450 PCT/ US2007/ 08BC1/BS2007/085913

t herapy, GDEPT, ADEPT, etc.); surgery; radiation

therapy; and gene therapy. The term "stereochem ca

i sonmer” as used herein, refers to isoners that differ

fromeach other only in the way the 5 atons are

oriented in space. The two stereoisoners particularly

of inmportance in the instant invention are

éh@nﬂhoneG@E%ﬁd dPaBter edrel s depardiyng iwhéebhertherapy;

F d.he &) F omers are mrror images of each other

the pre erred enbodi ment, the clainmed formnul ations
conpﬁﬂsetsumh”EGeceﬂrmﬂmiEahIﬁﬂpmpgﬁlaBedsede@@MMed arders
r f e h e
e%her%%%%%lcé#? egb??§§lann&ntth%gg%bggdlxhgpg %g& the
pesrtai Nnsreo bhaenaﬁwununofS@acactlﬁ@econpﬂund$t$neq1somers
r onpesi n.qr dosa r ri sin

g?%?ﬁ%ﬁ' l% nggunﬁﬁgﬁﬁ%c |sIngé§tlvgsq§} progﬁﬁtﬂﬁ] are
smmmxﬁmnme&mdhetawmmeMﬂﬁfmﬁgambﬂgemnﬂwmejwﬁtwa not
[ERSOnAD Sodenel il rislepatig. dhe termapalicnt” 1 tne
Fof er$Ct o Shimal 59 nétuditng niaf’s, prefera
puaﬂnSxe@mibelmenn)"t@@l@hmmkdafpamueat om@f@nﬁnh@easuch
ggrtéCLls area or gortloqaof t%_ gq£|ent affl|ct

W TR E Y r 61 F er'att & Sdi sorder S Cantat 67 %t undran
sosre Qﬁﬂﬁm&mCéSOm®r$€gI0nS throughout the entire
patient . em/. ar uch i.Qns_ are the | yona 18Y
regigﬂ} tﬁ%r§5 2?%?8?H?e%?tﬁ%li%n o8 S ?ﬂmﬁﬁéast used
heg 01, ﬁdrzanamakoregaonamaSnmebf as aﬁﬁmxeknmmﬁqwnd or a
regions, tissues, nphoc tes receptors gans and
%gett , ??{?ﬁ)cﬁfdttﬁé%t %%%‘?eat 6Pe" & ﬁpEt?qu@ta?Brf‘Ct”e
Syﬁ@dﬂﬁd_andhﬂanceMQUSfféSBiME beglﬁﬁbdﬁcﬁmg pathentdesired

|ncludes for %xanple, regions to be treated wWth
therapeutic effect, commensurate reasonable

%ﬁ%lﬁlly

benefit/risk ratio.

The term "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 1n some
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 Dbodily 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 be

external.
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30 the disclosed conmpounds and conpositions. The
"region of a patient” is preferably internal,

wW@bkaoBoeyh it may be external. 13 WD 2008/ 0674BOI/US2007/085913
PCT/ US2007/ 085913 The term "tissue" refers generally
to specialized cells which may performa particul ar
function. The term"tissue" nmay refer to an
i ndividual cell or a plurality or aggregate of cells,
for exanple, menbranes, blood or organs. The termb5
"tissue" also includes reference to an abnormal cell
or a The uvreani t"yiepuabnoe s ceinegalEXehpl ap§cid sisaggls cells
' d b i Ss | el udi r.east [ "o "
R G G M R R Sl
ppyY t hef¢mumo |am rae,vidoaheceilveort pssleral ol udi mygregate
| At [ ti t'g(mg, a . he
%?egée%é'i n@éerntél on i%se'dﬁgén%?ggétao %PO% (En.m;t e a{;r%éutTihg rerm
tonpouald ofs@a Forimdeas (dferdnice: tORGIORBNR P~ EH Ror a

. R8. H i _+H 70 . o)

Fhrit s (1 P FormiP et 1) 5 viherarn RE T Ro- - R T e
R5caR6, tRYsudR8 amcl RBLrar eorarckeperrielrt,| ymeniycmogen,tiGsues,
Egcfﬁhfﬁ ky%n%&tﬁ&P?%dtgggd(%?f%égliﬂglo%%ﬂﬁnaQU|f§§§%ective
or ‘glucuronide noieties; and the synbol  Treprésents
either, arsilngliegoineedoublielbondsand aentutbes- - - -
égrgbodncjss a doubl e bond and forns a keto group at
posﬁ)?lon 20 3 or 17, then no R7 or R6 is present,
respectd vel y; piwsent invention is directed to a

chemotherapeutic compound of a Formulas (I)-(II):

Formula (I) Formula (II)

wherein R;, Ry, Rs, Ris, Rs, Rg, Ry, Rg and Ry are independently
hydrogen, C; to Cg¢ 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
3 or 17, then no R; or Re 1s 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. The compounds also
embrace the enantiomers, other stereochemical isomers,
hydrates, solvates, tautomers and pharmaceutically

acceptable salts thereof.
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synbol --- represent the presence or absence of a bond
at position 10; and the-' synbol represents any type

W@B00B06M50 r egar dl ess of the stereochem stry. TPET/US2007/085913

conmpounds al so enbrace the enantioners, other
stereochem cal isomers, 25 hydrates, solvates,
tautoners and pharnmaceutically acceptable salts
t hereof. 14 WD 2008/ 067450 PCT/ US2007/085913 1In an
enmbodi nent of Forrmula I, R5r R6, R 7, RO are hydrogen
atons, nmethyl or G; Rl, R2 is hydrogen or nethyl; RS,
R4 isin @n egbaBbuenCefalboynuér Sublti Rat ek, dlokgs hydrogen
habe e il $:8c3ngl & bond sCapaesPaNdng, G her,, &, ;
ﬁé&% Up.In"an 5 anoth §en%9%pnent t#hg o B ds
@iépeaﬁh@ﬁ1§k ryplavlit he GNBSEEW¢EWﬁ Tldypri des oge8 endR-————
apt LOBL - Of offh 5581 SRS 1 ETROdh enh cagpoUnds
tﬁe p?egg ¥ F%vent%on an be use%hin acp nébeuFlcaP an
@@@@@@qtsmhodSMﬁhzatb@npﬁsmEpghemamtrEOHprHsesoﬁe6omarbon
Q$$ rfﬁﬂP%P%dé sel get,ed JHE%”EE“8§§ al s %%&%d 10 above,
[ strated ow Or otherw se inferr é) erein, and
COﬁbHﬁHKKbﬂ@cheKﬁ@bunﬁﬁ cér tda Bn@&ﬂunemnsengmmh @an be
C osition, r harmaceutjcally tabl e
%§$$ i'er cor %gﬁbnt ggﬁ Léhé)%ﬁtﬁgﬁloﬁ &guchc(%:p 380® can
com@mﬁﬂdlqme oaamocenpomseumﬁsiﬂammcmed1itumetmdse discussed
8gpoundflust é%ert olsc%nbo HEQE% J%lerred %g@%u and
¢an’ be presen enanti oner, prefe 6Py
tbm%xnaumdnatedﬂan@omur|ﬁked dqnumlnwhmmmodsments, such a
ubstaqylally free of other |so

com cO r%ﬁlceutlca f cgeptable
amr be séﬂecteoqurom]lo—i‘E W t6 ca a1 or quDs¥ % Cté)&
ahk@der andpandral ogwnthéﬁx'Themmtmannund5s@éhizbe ¢Hmynsntlon

|nXent|on ngy have gf HHE ﬁ g Cg;ers aan%Fy 9n certaln
381 SOBRAT 8 racnfE GF8°5r s PV
dmbﬁdiﬁdﬁmmer$u@h enammm0n655csucbe @%esent as the S and R

net hyl oxymet hyl (8S, . 9S, 13S, 14S, 17S) o

Hﬁ?% ¥n?©¥%juﬁ2tf£1£5 1%5ﬁ%ted ang purified form
wﬂe@@hyﬂr@@b%uanﬂﬂaal&akraé phenantheneseeds, lamdivl,; or R,
ngG nmet hyl o neth%] 8S,. 95, 13S

be sefected fr , C; to Ce¢ alkyl or substituted alkyl,

and a halogen.

The compounds o©of the present invention may Thave
asymmetric centers and may occur as racemate, racemic
mixture or as 1individual diastereomers or enantiomers such
as (S)6-methyloxymethyl (8s, 935, 133, 14sS, 17S) -13-methyl-
7,8,9,11,12,14,15,16,17 —decehydrocylopenta [a]
phenantherene-3, 17-diol; (R)6-methyloxymethyl (8s, 95, 13S,

14s, 17R) -13-methyl- 7,8,9,11,12,14,15,16,17 -
decehydrocylopenta [a] phenantherene-3, 17-diol; (R)6—
methyloxymethyl (8R, 93, 13R, 14s, 17R) —-13-methyl-
7,8,9,11,12,14,15,16,17-decehydrocylopenta [a]
phenantherene-3, 17-diol (NDC—-1022) ; or (S)6—
methyloxymethyl (8R, 93, 13R, 14s, 17R) —-13-methyl-
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14S, 17R) -13-nethyl- 7,8,9, 11, 12, 14, 15, 16, 17 -
decehydrocyl openta [a] phenantherene-3, 17-diol; (R)6-

WorRloRgbRy et hy| (S8R, 9S, 13R 14S, 17R) - 13- merdmyUs2007/085913

7,8,9,11, 12, 14, 15, 16, 17- decehydr ocyl openta [a] 30

phenant herene-3, 17-di ol (NDC 1022); or (S)6-

met hyl oxynet hyl (8R, 9S, 13R, 14S, 17R) -13-nethyl- 15

WO 2008/ 067450 PCT/ US2007/ 085913

7,8,9,11, 12, 14, 15, 16, 17- decehydr ocyl openta [ a]
phenantherene-s, 17-di ol (NDC-1033). An enbodi nent of
Fh%,%mb@éﬁt Hn@ént@ohfpbﬁﬁéwﬁgoﬁbl®9ﬁﬁt¢weparation of [al

f&iﬁéﬁér enant i on %D%r1§3g astereoners 5 of 6

stituted esfradio s. Met ho or t he preparation
(e.gZﬂlagynwmemc synthespsysand separatdrorpqréagns to the

%%&9 aocLl %rfy%%' I 73t ion ,and; ﬁ}ggpyat}gg&?py ﬁ 1 BN mer 5

I'sOmeric forms are either general | nown in
Dﬁe6aﬁnm®¢ltatedreadrhvl@bialné@tbydadéptlﬁ@etmaeparation

ods tal ei ng ysuc th ar e
é %rlbeéi%ggkﬁgﬁéo- %ﬁhé?#% S. gggg||gg§%%§¥%§ﬁ le-g.,
144 &541qreq7, crhetak&uﬁﬁunyﬁ ofndhi cir@ragogmepkiin means) of

Lngorporated Ln L LS, ¢ e”t ' rt%te%/ro gen%trgﬁg%d“$°d' MENLOf o o

presen Ivention per ai ns preparlng
ar &- hyati obgy netthyiinedr b§- methy b oxyniee hyeéthdds derighat insgein.

f estradlol reaction schene. fo r arln
Gt o i aEETEs PLegRuan befbu " Soners Pe"SieR ¥-5-
aed hioch tciam CSNpHHS64ﬂe@6ﬂLOHﬂﬁf tebuhyh@$netbylswmgdh are
?ggéyaghx%rog est t radi ol m%}Q LIPAKOR/THF/fornaIdehyde
bt 8°6° y%roxfiate& conp%und fol |l owed by such
stepgn&&heZOe@mbdhmdholpgl@rbeenbtamneﬁthymrpxyneimylto a
deriv ve of estrad

(P chf moRtoTa T ) RETRYP G PRt Y] o T oligle By oxvmethyl
hydredtyisies b0 eltabnib: . met hydoxyinet hybhetes | vari \/g&g@famng
SELLAAL, AEC 1000, \DG 1060, canbe oblsiged by oo
pOsSihdd ONcan 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
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 6-position with LIDAKOR/Butyl-
Lithium/Diisopropylamine/potassium tert-amylate, (iid)

reducing the position 6 aldehyde with lithium aluminum

16



In an alternative approach, the conpounds of the

present invention can also be prepared by a nethod
W@peBsing such steps as: (i) protecting an eRCT/U810a1/085913

compound, (ii) acylating the protected estradiol

conmpound at 30 the benzylic 6-position wth

LI DAKOR/ Butyl - Lithium Dii sopropyl am ne/ pot assi um

tert-anylate, (iii) reducing the position 6 al dehyde

with [ithiumalumnum 16 WO 2008/ 067450

PCT/ US2007/ 085913 hydride, (iv) deprotecting the

br &t etaed (FEyi grprroftechéngestirodiPabteonpbdburggians of the

j.an sc prepac.i . estradi derd.yativ -
%%%(lsd\{/l%l be?%ﬁv??%%%cheﬁe %Ieggl'ﬁle&zon%ghg\b% offo%éhe prebaring
pFlasehitoli Mgenvpohvean eyl venspat presiz gd-higynet Re

fol |l owing as pi d i e sche . hel o

e B R bhS 0BEeT AT cofargrgidif! Ohn  ve

pyepardirgdcorpolmds Hdlidra nonsrartodnvent idapic@esi \igd the
LDAKOR, THF, -78C Si-O THPO ~I \ LOH OTHP OH

%15!5%?%739%%%% THPO OH OH NDC-1066 Di net hyl sul fate

OTHP OH O Separate desired Hydrolysi's [Q 1&3 ??

?br??? ? THPO HO HO\ Owe Ow Owe
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NDC- 1033 NDC-1088 OTHP OH Hydrolysis THPO\ HO OH

OH Dinethyl sulfate NDC- 1055 OTHP OH O Hydrol ysis
wWagws/nex@sa THPO HO Ove Ove Ove NDC- 1022 NDC- 1POPUS287/085913

WD 2008/ 067450 PCT/ US2007/ 085913 Schene 2-

Al ternative nethods for preparing the conpounds of

the invention. OH ~ OTHP O OTHP 2.DWF -J--1 1

. Li DAKOR 10 H+ THPO -70?C ?-estrodiol 2 THPO\ -~ 1

CHO OIrHP OH OH LiAlH chiral prep HPLC H+ THPO 4 HO

5/ 6a OH OH HO SOH NDC- 1066

Scheme 1 - preparing compounds of the instant invention.

N/

°S
0 '7< OTHP
LIDAKOR, THF, -780
Ng;-O THPO
>
OTHP
HydronS|s
_>
THPO

NDC-1066
Dlmethyl sulfate
OTHP OH o
Separate desired Hydrolysis /EI@ [O]
27 %rm? THPO HO _ HO
~ “OMe
NDC-1033 NDC-1088
OTHP OH
HydronS|s
_»
THPO HO
CH
Dlmethyl sulfate NDC-1055
OTHP O
Hydrolysis [O]
—>
THPO HO HO
OMe OMe
NDC-1022 NDC-1099
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chira ep HPLC 1. NaH OH 2. Mel OH OIHP H+ 6b HO 8 HO

THPO 7 Ove OH OV NDC- 1055 OH chir prep HPLC 9b HO
W@RO0BNE74SNDC- 1033 HO \ Ove NDC- 1022 5 Var i OUBCT/US2007/085913

nmet hyl oxyal kyl derivatives, in accordance with this

invention, are limted only by choice of alkylating

agent, such derivatives as woul d be understood by

those 19 WD 2008/ 067450 PCT/ US2007/085913 skilled in

art made aware of this invention, as avail able

t hrough synthetic procedures of the sort described

Behei or Alderapghve foeWerds modi Pireaerong tirerewfoounds of

h. i.f.i.cations as would al so be understood by
?ﬁ% lﬁUgﬁtlo%.

se skilled in the art. 5 Accordingly, w thout
[imtation, various C to C6 alkyl and substituted
al kyl (e.qg. to l'i near, substityt&d™inear,

branched ubst Kyut ed branched a
subst i as woul d be under gtQ

reagent n be used.as descri
t he cofre&Spondi ng net hyl oxyafRyl

?-estrodiol
1

OTHP OH
OH
LiAIH, chiral prep HPLC
H+ —_—_—
_» —>
THPO 4 HO <]
- 6a
OH OH HO :
~oH NDC-1086
chirals«gp HPLC
1.NaH OH
2.Mel PH
OTHP
H+
.
HO 8 HO §b
THPO 4 OMe OH
NDC-1055
OMe
OH

chirdl prep HPLC

HO
OH “OMe

NDC-1033

HO

OMe
NDC-1022

Various methyloxyalkyl derivatives, in accordance with
this invention, are limited only by choice of alkylating

agent, such derivatives as would be understood by those
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10 derivatives. The present invention relates to a
nmet hod of treating cancer in a mammalian subj ect

W@ 2008/06748 human patient) . In this aspect of P¢EUS2007/085913
i nvention, nmethods are provided for inhibiting tunor
or cancerous cell growth. In such a 15 nmethod, the
cells are exposed to or contacted with a conpound of
Forrmula (1) or pharmaceutically acceptable salts or
hydrates thereof: "OR6 RR RLHR4 Fi =HR/OR3 R2 O
R5 Formula(l) 20 wherein R, R2, R3, R4, R5, R6, R7,
antl RY ate Phdepefdenatbye Ipfdridgen,iCentdols alskydvagrlable

I sukfa 0

et e e Sy abal T Gor ekent e 5l ther &6 nere™
@tr@l@mfﬁbéwa@dd rged fildenithe Lthereofynisoichi smedidoudsite ons
pondoald LOLi® @ kel araun aly POSIdd OO 2B Ofn e are.
then no IS present, respective ol
AccordEpragentwittheupr ésemtetmn,ab*s@msofcla t@orfd attlkyzo and

¥ﬁ%§9¥ t%%yéﬁggﬁcg <§ SQé;9§5g1%Jj¥%%gaagg?%}%ﬁgﬁgélnear,

bfamctt@dst@m@oshlemmuwed Wu@rwmdomﬂdwlal sz)lckenmkaimtuents
1% wgn?é'ltl onel qu'!: %r Sl’lt q',r eo r%la e%%nergth used as
drates, “So Vates;“Fadtoners an Prraceuti ca Fy 5
aescemmbi éezalins tbh@repeﬁre Tttmg:dretetss@dsdmag het lugletkytad ky 1
reat any tumor which may be either directly or
i ndirec Iy ‘ef fected by hornonal and/or
est r ogen- -wred satred Jaotanviity, riefekeadi ng butmetdbd mfamreating
%Xcl | mted to solid tunors assom atedhvgtpl br%ast

er 1n mammalian su je ct (e ma ient) In
this aspect of the invention, methods are provided for
inhibiting tumor or cancerous c¢ell growth. In such a
method, the cells are exposed to or contacted with a

compound of Formula (I) or pharmaceutically acceptable salts

or hydrates thereof:

Formula(I)

wherein Ri, Rz, R3, R4, Rs, Rs, Ry, and Ry are independently
hydrogen, Ci to Cs 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
3 or 17, then no R; or R 1s present, respectively; the

symbol --- represent the presence or absence of a bond at
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10 pancreatic, lung, colon, prostate, ovarian cancers,
as well as brain, liver, spleen, kidney, |ynph node,

W@ p@Blo6745Mt est i ne, bl ood cells, bone, stonmach, PCT/US2007/085913

endonetrium testicular, ovary, central nervous

system skin, head and neck, esophagus, or bone
marr ow cancer; as well as 15 hemat ol ogi cal cancers,

such as | eukem a, acute pronyelocytic |eukem a,

| ynphoma, multiple nyel oma, nyel odyspl asi a,

nyel oproliferative disease, or refractory anema. In

aelell tian, 1 Gdmiad stiratorswibotlthe ccswpenhesany thee of bond

Pé&%.q{]lteé.snvqpft %ef o_rstterr% EHSMSQEyYaVﬂ%JS EH¥Fhas . also

[
states may 20 conprise admnistration of a conpound
ofbigrarul Bheq | ) eiantdomsiraat | ofiheit hsoeheeclaljipsdt 1isomers,

ﬁg&‘f‘ﬂ%st her api €5, such as,,chemmtherapy, radlothenany.. 1y
gene t

érapy, hornore therapy and ot her cancer
therapiteds lepdwm thetdef art. Conbi nations of the

presently 4l selased Garpaunds, yi tho oLDEL. Bt SANEEr o

25 or chenpt herapeutic-agents are W thin the’scopé o
née benvenhieon.diExanplesrofirslickcagentes feanede biyourmdmonal

in ncer, . Principl and, _Practice col V.
B e e G P R R E FUECY P B O W IRSRE ¥ Fap, an
a5y 200d)tedi ppd ncediid Wthhans &LaiWddkiansdPubliicdherseast,
fophysiclan, yeterinarian, o 30, ol inician of, ordinacy ..,
REFTTS9 T T he "AFr \iSala’ b8 8B a" Yo O Hi'ser F WNiER’
gonbibnatnpns lafeagentspleenl d Bedusef ul 1based nodef he small

articular characterjistics of the drugs and the .21 WD
DR s P Ta i sanes 3" Ran o Balll y edendig £ ur,
aattiroancer agent,s cacirnde tdwevofsol bpwiang: estn,0geaad and
recept or gagulators, andr ogen receptor nodul ators,

e

. . : 11
PetTnoi ¢° “6r modulat'or s,y 8t oxit & agent 8° M as
aatd =qraatiicher abhver agesnt&, 4 enydkephal ebbut ¢ amsdrerdseytic

|nh|b|torﬁ, F%K}CbA %§3UCt se |nQ§QJtors,m§§MX18 lasia
Totehse i nKMBYYBY s, &r8E°t r dRSTH Y ase™Y oY SP '
npdl dpdriSFerak oAt @ssadd)hioki tersacand, angnagenesi s
|nh|b|torg&,%n at Igast,opetgspectfoihthe |nventd|on,f h
i nventbr 8ddition, administration o e compounds O e
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 o©of the
invention. Examples of such agents can be found in 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
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illustrate the conmpounds of the present invention in
table I 10 below. Table | H3C OR6 Rl 13 17 g H 14 16

WQR200886H56E H R7/0 4 6 7 R3 R2 O R5 R1, R2, R3, IR41/US2007/085913

i ndependently H, Cl1-C6 al kyl, substituted al kyl, or

hal ogen 15 R5, R7: H, Cl-C6 al kyl, substituted al kyl,

sul fate, or glucuronide R6: H Cl-C6 al kyl, or

substituted al kyl, sulfate, or glucuronide, when is a

singl e bond; not present, when is a double bond

Substituents Spatial Configuration Entry RS R6 R7 C-6

GG 9 I@vr3dvedl4 C 37chl #HtH44a8c8rS s 2i1IMdeg Sthe
S H R

ﬁbﬁ{l&l@% Sésséiéla&'ﬁosfe%eét%m r%)déf]lﬁ'_tlo'fls, géﬁrgggnH%ce%tor

PRRRR, eHlHOHdRrSCSpSOS Bod9lH- M H RB B \i§ Rgents,

PAATEEN Sl | BESEAIED, Bl
RIR IR tasy, MEIMd-Ho8 Rr8§dRcBafe 16niMbH s RERVR RrStease

}thﬁﬁfoﬁé,s §f§e§s§ C%Qan%%riptase inhibitors, aromatase

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

below:

Table I

R,O

Ri, Rz, R3;, Ry: independently H, C;-C¢ alkyl, substituted alkyl, or halogen
Rs, Ry: H, C;-C4 alkyl, substituted alkyl, sulfate, or glucuronide
Rg: H, C,-C4 alkyl, or substituted alkyl, sulfate, or glucuronide, when =—

is a single bond; not present, when =™ is a double bond
Substituents Spatial Configuration
Entry | Rs Re | R, | C-6 | C-8 | c-9 | c-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
8 H H H R S S S S S
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

N
\S)
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WO 2008/ 067450 PCT/ US2007/085913 18 M - HS RRRR
CCO 19 M HHRRRRRRTable I-conti nued H3C OR6

WR1008867#30 g H 14 16 R&A 3 Hs H R/0 4 6 7 R3 RCTOUS®07/685913

Rl, R2, R3, R4: independently H, Cl-C6 al kyl,
substituted al kyl, or halogen R5, R7: H Cl1-C6 al kyl,
substituted al kyl, sulfate, or glucuronide R6: H,
Cl-C6 al kyl, or substituted al kyl, sulfate, or

gl ucuroni de, when is a single bond; not present, when
Is_a double bond 10 Substituents Spatial Configuration
EntrySRS Re R7 C6 €8 G9|CA3 C® ¢ 1R 20*k GHCH
RRS$RISMR [2HMe HHRS|SBS SRR24Z M HHR R RRR
RS 23 M- HRSSSSCO 24 M- HRRRRRCO
25 HHSBH S S S S S51c26-kbht 8@ S RR R R R 27 H

HSGBHSSSSSR 28 HHSGBHS RRRRS 29 H -
SBBHSSSSSCO 30 H- SO#HCS R RRCO 31 HH
SBHRRRRRR < SS 33 HH SG3H

RSSSSR 34 HH S®BH'R

Ri, Ry, R3, Ry: independently H, C,;-Cg alkyl, substituted alkyl, or halogen
Rs, Ry: H, C;-C¢ alkyl, substituted alkyl, sulfate, or glucuronide

Rg: H, C;-C4 alkyl, or substituted alkyl, sulfate, or glucuronide, when =— is
a single bond; not present, when == is a double bond
Substituents Spatial Configuration

Entry | Rs Re R, C-6 | cC-8 | c-9 | c-13 | c-14 | c-17

20*x* 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 SOzH S R R R R R
27 H H SOsH S S S S S R
28 H H SOzH 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 SOzH 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 SOzH R R R R R S
35 H - SOsH R S S S S C=0
36 H - SOzH R R R R R C=0
37 Me H SOsH S S S S S S
38 Me H SOzH S R R R R R
39 Me H SOsH S S S S S R
40 Me H SOzH S R R R R S
41 Me - SOsH S S S S S C=0
42 Me - SOzH S R R R R C=0
43 Me H SOzH 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

23



35 H- SBHRSSSSCO 366 H- SBHRRRRRCGCO

37 M HSBBHSSSSSS 3 MHSBHSRRRRR 39
WORIBIO®EBH S S S S SR 40 M H SGBH S R R R RPE/USDOWEBS913

- SBBHSSSSSCO 42 M - SBHSRRRRCO 43

M HSBHRRRRRR 4 M HSGBBHRSSSSS 45 Me

HSBHRSSSSR 23 W 2008/ 067450

PCT/ US2007/ 085913 Table I-continued H3C OR6 R1 13 17

9H14 16 M 3 H8 HR/0 46 7R3 R OR Rl, R, R3

R4: independently H, Cl1-C6 al kyl, substituted al kyl,

or halogen 5 R5, R7:Ta¥leCI-cgni@almkidd substituted

al kyl, sulfate, or glucuronide R6: H, Cl1-C6 al kyl, or

substituted al kyl, sulfate, oMs§l uQRonide, when is a

singl e bond; not presentg ‘ y;7doubl e bond

Substituents Spati al Iy RS R6 R7 C-6

C8 CG9 CG13 G 14 C 17 » BRRRRRS 47

M- SBHRSSSSC= HS(IBHRRRRRC=O

49 H H gl ucuroni de R50S § RO H H glucuronide S R

RRRR 51HHqucuroane SSSSR 52HH

glucuronide SRRRRS ? ORs

Ri, Ry, R3y, Ry: independently H, C;-Cg alkyl, substituted alkyl, or halogen

Rs, Ry: H, C;-C4 alkyl, substituted alkyl, sulfate, or glucuronide
Rg: H, C;-C4 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, c-6 | C-8 | C-9 | C-13 | C-14 | C-17
46 Me H SOzH R R R R R S
47 Me - SO3H R S S S S C=0
48 Me - SOzH R R R R R C=0
49 H H glucuronide S S S S S S
50 H H glucuronide S R R R R R
51 H H glucuronide S S S S S R
52 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 S 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 S S S R
64 Me H glucuronide S R R R R S
65 Me - glucuronide S S S S S C=0
66 Me - glucuronide S R R R R C=0
67 Me H glucuronide R R R R R R
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
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53 H- glucuronide SSSSSCO 54 H- glucuronide S
RRRRGCO 55 HHgglucuronide RRRRRR 56 HH

w@rmwseam de RS S S S S 57 HH glucuroni de RPE/BSH0B085913

R 58 HHglucuronide RRRRRS 59 H- glucuronide

RSSSSCO 60 H- glucuronide RRRRRCO 61 M

H glucuronide SSSSSS 62 M Hglucuronide SRRR

RR 63 M Hglucuronide SSSSSR 64 M H

glucuronide SRRRRS 65 M - glucuronide SSSSS

CO 66 Me - glucuronide SRRRRCO 67 M H

@h@c@ﬁ@ﬁﬂ@@dRCRﬂP@@@S Rn g8ble H ghakiscoricgdeoRnSs 8158 gZd
g u ;

3 ucir onds RR R R S 700" gl ucuron de 'S Lg=

Ci@h@?o@ vrefegkaducomdedR RhRIR r@@i@ off0 s eNBGH 1183 ng -
2 .0 PCI/ 0 913 .

or ef o' 60 conpounde Th Table T Thel Uae”brpounds 187"

ahtis 2 teAttHeeasimpoedas pecttiof Artwsanistianventmoenthotable

k? difgeted to these preferred conpound, their method

use and nmaking. In at |east another aspect of the

invention, inventors 5 iTdhistIdate the conpounds of

the present invention in table 11 below Table Il H3C

OR6 RL RBHR

Ri, Rz, R3;, Ry: independently H, C;-C¢ alkyl, substituted alkyl, or halogen
Rs: H, C,-C4 alkyl, substituted alkyl, sulfate, or glucuronide

Rg: H, C;-C4 alkyl, or substituted alkyl, sulfate, or glucuronide,

Rg: H, C;-C4 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 C-10 C-13 Cc-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
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
87 Me H S S S R S S R
88 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
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HHOR3 R2 OR5 10 R1, R2, R3, R4: independently H,
Cl-C6 al kyl, substituted alkyl, or halogen R5: H

w@1008067AbKkyl , substituted al kyl, sulfate, or PCT/US2007/085913

gl ucuronide R6: H, Cl-C6 al kyl, or substituted al kyl,
sul fate, or glucuronide, R8: H Cl-C6 al kyl, or
substituted al kyl, when is a single bond; not present,
when is a double bond 15 Substituent Spatia
Configuration Entry R5S R6 CG6 C8 CG9 G 10 G 13 C 14
Cl7 73 HHSSSRSSS 74HHSRRRRRR 75 H

HSSSRSSR 76 HHS®RRIRRS 77 H- SSSR
SSCO 78 H- SRRRRRCO 79 HHRRRRRRR
B8O HHRSSRSSS 81HH|'RQS|F%SSR 82 HHRR
RRRRS 83H- RS 84 H- RRRRRR
CO 85 M HSSSRSESH H8,RRRRRR 87
M HSSSRSSR 88ABLH RRRS 89* M - S
RSRRSCO 90** M FR RSCO91 M HRRR
R R R R 25 WD 2008/ 67450 RETy52007/ 085913 Table ||
ORs
Ri, Ry, R3y, Ry: independently H, C;-Cg alkyl, substituted alkyl, or halogen
Rs: H, C;-C4 alkyl, substituted alkyl, sulfate, or glucuronide
Rg: H, C;-C4 alkyl, or substituted alkyl, sulfate, or glucuronide,
Rg: H, C;-C4 alkyl, or substituted alkyl,
when == is a single bond; not present, when == 1is a double bond
Substituent Spatial Configuration
Entry Rs Rs Cc-6 c-8 c-9 Cc-10 Cc-13 Cc-14 c-17
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
98* *x* 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
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
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HBCOR6 RLRBHRA HHOR3 R2 ORS Rl, R2, R3, R4:
i ndependently H, Cl1-C6 al kyl, substituted al kyl, or

wha00896m150 5 R5: H, Cl1-C6 al kyl, substituted alRgi/Ps2007/085913

sul fate, or glucuronide R6: H, Cl-C6 al kyl, or
substituted al kyl, sulfate, or glucuronide, R8: H,
Cl-C6 al kyl, or substituted alkyl, when is a single
bond; not present, when is a double bond Substituent
Spatial Configuration Entry RS R6 CG6 C8 C9 C 10
C13CG14 C17 92 MM HSSSRSSS 983 MHSRRR
RRR 94 M HS S SIRBEIRC5iIgEe SRRRRRS
96 M - RRS - RSCO 97 M - SRRRRRC0 98***
HSRSRRSR 99I\/|eHFH3§SCBR§SS 100 M HR

Ri, Ry, R3y, Ry: independently H, C;-Cg alkyl, substituted alkyl, or halogen
Rs: H, C;-C4 alkyl, substituted alkyl, sulfate, or glucuronide

Rg: H, C;-C4 alkyl, or substituted alkyl, sulfate, or glucuronide,

Rg: H, C;-C4 alkyl, or substituted alkyl,

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

Entry Rs Re C-6 c-8 c-9 C-10 Cc-13 c-14 c-17
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

128w Me R R S R R S R

* NDC-1077, when Rg is a methyl; ** NDC-1011, when Rg is a methyl; *** NDC-1110,
when Rg i1s a methyl; **** NDC-1044, when Ry is a methyl.

The preferred compounds in Table II include compounds
89, 90, 98, and 128. At least one aspect of the instant
invention 1is directed to these preferred compound, their
method of use and making.

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:
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112 HHRSSRSSR 113 HHRRRRRRS 114 H -
RSSRSSCO 115 H- RRRRRRCO 10 15 26 WO

WQO®8/0eBFU50 PCT/ US2007/ 085913 Tabl e |1 - Cont i PCEUSI48T085913

OR6 RLRBHRA HHORI R2 OR5 Rl, R, R3, R4:

i ndependently H, Cl1-C6 al kyl, substituted al kyl, or

hal ogen 5 R5: H, Cl1-C6 al kyl, substituted al kyl,

sul fate, or glucuronide R6: H, Cl-C6 al kyl, or
substituted al kyl, sulfate, or glucuronide, R8: H
Cl-C6 al kyl, or substituted alkyl, when is a single
bond; not present, i Ha doubl e bond Substi tyent PH
Spatial Configuratio

%C—O 121 M - S

122 M HRRRBRRBR 123 e HR S §,
HRSSSHWSR 1N MHRRRSRRS 126 “+ RS
SRS S C=0 U H AN
OCH, OCHs
(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

HsC

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

The above active compounds may also be used as part of
an 1in vitro assay, for example, 1in order to determine
whether a candidate host is likely to benefit from treatment
with the compound in gquestion. Any active compound of the
present invention may also be used 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 in one aspect of the instant invention, the
candidate compounds were evaluated for their estrogen
receptor antagonistic activity. The evaluation as to whether
a compound is an estrogen receptor antagonist may be carried
out by wvarious methodologies known in the art. In the

instant application, such capacity was determined Dby
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127 M - RRRRRRCO128**** MM HRRSRRSR
10 * NDC- 1077, when R8 is a nethyl; ** NDC 1011, when

WRBSoESIet hyl ; *** NDC-1110, when R8 is a ne€Tyb2007/085913

**** NDC- 1044, when R8 is a nethyl. The preferred
conmpounds in Table Il include conpounds 15 89, 90,

98, and 128. At |east one aspect of the instant

invention is directed to these preferred compound,

their nmethod of use and meki ng. One specific
non-limting exanple for treatnent of an identified
candert istcat ehas Ldeséer e Mendingi velsadesa s dgng20to the

ggﬁ%ﬁ#ﬂg%g%éﬁggggégg&ggbedw%i%g ;has the Fornula (1X)

067450 PCT/ US2007/ 085913 OH H3C CH
H3C HH aCrode Hrpfpkrédl pOPOdmerty \¢f OOMBS OTBBeck | Xf the

SrOT i ng exafpl 670r (T oAtRSAL of Fas dentiled Vore
@@ﬁ@%ﬂxttatéwastdesenetmiwrnﬂnan$fencuudescwsb &lds with
BB e O Tac o 24 pre e e T OB R e =
EDG-A-INDC£e1066 (¥poBteNDConbO5ECt. 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 wusing a commercially available assay
kit.

In yet another aspect of the instant invention, the ICsg
or the half maximal 1inhibitory <concentration of the
candidate compounds were determined to assess drug potency
and potential dosing regimens for 1in 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, ICs;, represents and measures
how much of a particular substance/molecule is needed to
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 o0of 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,
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The above active conpounds may al so be used as part of
an in vitro assay, for exanple, in order to determ ne

waosleuber a candi date host is |likely to beneP¢T/U$200T985913

treatnment with the conpound in question. Any active

conmpound of the present invention may al so be used as

a standard, for exanple, in an assay, in order to

identify other active conpounds, other

anti-proliferative agents, other anti- 15 inflammtory

agents, etc. At least in one aspect of the instant
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trea%)?d tV\:ALvteh a]r'n% %%t r%dl O g‘lrone %j unncgs tonfgt e present
tandr dat'e gr oups recei Ved |o? S ar Endee &
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éﬁpg@ﬂrqnuﬁlmarcaapeet of tdrecdrnsicant baventi o, gdtl tumor

hal f |_inhi bi t trat f
b barfth Gt “CofotHas TAENE’ BT Fea-Tb Hotegs 8h and

do sy PpobRBGYts may be determined empirically, and making
such determinations is within the skill of the art. It 1is
understood by the physician, veterinarian or c¢linician of
ordinary skill in the art that the dosage amount will wvary
with the activity of the particular compound employed,
course and/or progression of the disease state, the route of
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
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and potential dosing reginens for in vivo use. One of
ordinary skill in the art is readily able to ascertain

WG awh/02350 nf or mat i on usi ng comonly known PCT/US2007/085913

nmet hodol ogies. As it has been well described in the
art, 1C50 represents and neasures how nuch of a
particul ar substance/ nolecule is needed to inhibit

some biol ogical process by 50% In the instant case,

the I C50 of the candi date conpounds were determ ned as
the 25 concentration that led to a response of 50%
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HoS aBet o st O nBueS BF - &dni fi EERATFHH and/Pically 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
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
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dosage amounts may be determ ned enpirically, and
maki ng such determnations is within the skill of the

W@ra08/061450 s under st ood by the physician, vetePCTEHS1081085913

or clinician of 20 ordinary skill in the art that the

dosage amount will vary wth the activity of the

particul ar conpound enpl oyed, course and/or

progressi on of the disease state, the route of

adm ni stration, the rate of excretion of the compound,

renal and hepatic function of the patient, the
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5h@ term "prodrug" as used herein, pertains to a compound

dﬁforders

which, when metabolized, vyields the desired active compound
or 1in itself is 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
metabolism the ether group is cleaved to yield the active
drug. Also, some prodrugs are activated enzymatically to
yield the active compound, or a compound which, upon further
chemical reaction, yields the active compound. Thus, in the

methods of treatment of the present invention disclosed
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10.0, 15.0, 25.0, 50.0, 100 and 500 mlligranms of the
active ingredient for the synptomatic adjustnent of

w0 b@stensage to the patient to be treated. A nRCi/U200TI085913

typically contains fromabout 0.01 ng to about 500 ngy

of the active ingredient, 20 preferably, from about 1

nmg to about 100 ng of active ingredient.

I ntravenously, the nost preferred doses will range
fromabout 0.1 to about 10 ng/kg/ m nute during a

constant rate infusion. Conmpounds of the present
hﬁW%mndonthﬁayt%@nadﬁ?ﬁm%mkﬂﬁﬂiﬁn@"a siaghe daicoyrdese, the

E’feétgf?ednttm Al 2§ a'Jayrl%%%ag‘éoﬂﬁy?f’&qsad'E‘E]e@'c?.ﬁdﬁéfy #ith  the

di vi doses ree or four tines
ﬂ@mmﬁpmﬂwsma¢lfﬂhéltmnﬁnuwd§a@forh@lpheeeﬁ©mp@nvbnﬂu@h may
Gap he ric%? thb‘&‘th il s (ﬁlr?\;bcﬁ%r to the
agents o “her ag nts Wi Il ance t

tpeat nmw 3©mpegm<ﬂre fror thhr@ nafm@il anins@b}secatld'rhe to the
Lodj vidualy, f ch ¢ ns e

%%% nﬂ ster eggggggrgg% el ?/Pat%d%%f f %Eg]:ﬁ)%%%esl%%r%ope aﬁ:tlve
sp@nw oforbbecapy lmoncomwmamdiyon 34f V@OZ@@&bOéM@ﬁ) this

én 52007/ 9%59%3 mammadll\gnd%d -gingl e combination
ns 10 at I'ents or Tregions 8? such patients in need

of sunhqth@dappf The pmnséantlnvmmnmqanmaﬁlﬂhanﬂﬁmmgs for
to be under st 0o nbraC|n aII such regi nes of o
By Wl anegus orfja TETRAC ng” T At meREE B’ acﬁsg gﬁéc?ereﬁ%hlblt
Iaxsdnmnllsdxe@natga" irgrtioshe bBntévpretred; a&coxsjlg@oyruglst and
nder oqQd . tha he scope, of . i nations  of
?%emetghghn Sigfafﬁlga%%éeﬁ%ﬁ6ﬂ\Mny%ﬁ ”Q: éﬁeﬁ?ate more
psednd  tawntpoeatist _heTlﬁm geted m@@emmgndutem in cancer

ncl udes rinciple an onbi pation with a
DG e etbPedl HRoRBeC T BREOTRHIr 1 BFn1 Py filiieva oy an
dhsaralerisat red at etk dsyeestimogamdrynct ironidrggsAs ausedy as a
herein, the term"conposition” is intended to
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product which results
potent anti-cancer agent The (R) or (S)-6-methyloxoalkyl

derivatives of exemestane suggest that it 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 CYP19 positive
(MDA-MB-213 and SK-0V-3) and is reduced in those cell lines
that are CYP19 negative (MCF-7 and NIH:OVCAR-3) indicates
that NDC-1011 may act as a pro-drug. See Formula (XI) and
(XII) below for the structure of NDC-1077 and NDC-1011.
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15 directly or indirectly, from conbination of the
specified ingredients in the specified anounts. It

Worenpsioe746onveni ent or desirable to prepare, pupP¢T/y$2007/085913

and/ or handle the active conpound in the formof a
prodrug. The term "prodrug" as used herein, pertains
to a conmpound 20 whi ch, when netabolized, yields the
desired active conmpound or in itself is the active
conpound. This includes for exanple adding a
phosphoric acid ester noiety in suitable positions
such as positions 3,56, 10 or 17. Typically, (fge O
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enzynaticall tHo 30 yield the active coande or a
conpound whi c Meupon further chem cal reaéwMeon,

yields th t eypound. Thus, in t h of
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give rise to the metabolite NDC-1099. see Figure 1 in the
Estradiol biosynthetic 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 1n any order as shown in Figure 2. For example, NDC-
1044 formed by 17f-HSD is converted to the NDC-1022 diol by
CYP19 aromatization activity.

Without Dbeing bound to any theories, it has been

reported that Estradiol binds to the receptor ligand pocket
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t herapy where netabolic activation can be achi eved by
an 15 enzyne that is expressed in tunors. Prodrugs,
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act as a pro-drug.” See Forhula (XI) and (X I) bel ow
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ﬁﬁctfﬁ%é ns&?@ﬁ 31 %ﬂ%ﬁo fgabslna@ the C-3, C-6 and C-17

carbons, such an NDC-1055 triol metabolite may bind to a
broad spectrum of steroid receptors in a range of tissues
involving wvarious 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:

HsC OH

z
. H
OH (VII)B -NDC-1055
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 1ingredient(s) are formulated into

35



10

15

20

25

30

10 manner anal ogous to that observed for endogenous
andr ost onedi one, NDC- 1011 is converted to an aronmatic

WO 209g/06350 hydr oxyl ati on at the C- 3 carbon of NEBFUSDA7/085913

via CYP19 to give rise to the netabolite NDC 1099.

see Figure 1 in the Estradiol biosynthetic pathway
wherei n Androstendi one is 15 converted to the Estrone
via CYP19. NDC-1099 could undergo further

hydroxyl ati on at the C- 17 carbon via the reversible
action of 170-hydroxysteroid dehydrogenase (170-HSD)
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aro s at the CG3, CG6 and C 17
1qu d 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 1in 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 in an agqueous Or nonagqueous
ligquid, or as an oil-in-water or water-in-oil 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 like, each containing
a predetermined amount of the active ingredient(s). The

active ingredient(s) may also be administered as a bolus,

electuary or paste.
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'as paraffin;
(6) absorption accelerators, such as gquaternary 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
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 Dbinder (for
example, gelatin or hydroxypropylmethyl cellulose),

lubricant, inert diluent, preservative, disintegrant (for
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the fornmul ations are prepared by uniformy and
intimately bringing the active ingredient(s) into

wW@s®emoeati on with liquid carriers, or finely BCWUS®A7/085913

solid carriers, or both, and then, if necessary,

shapi ng the product. 20 Fornul ati ons of the invention

suitable for oral admnistration may be in the form

of capsul es, cachets, pills, tablets, |ozenges (using

a flavored basis, usually sucrose and acacia or

tragacanth), powders, granules, or as a solution or a
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crose .and/ or acaci a

ﬁ%%% gyC)%X ghyg0n§ﬁ§% G (4 Hﬁgyﬁ?%gr%&?éé?tions to

pg@wﬂde tisuch sageagaet aged ,predlicieymoeaebopat gnepotataces,
[ ta i oca arch al gi_.ni c aci certa| silicates

St S b onte B B 2ot licsn Tt ara fGoagentad Y.
S@ﬁheiﬁﬁmﬂ&¥a&ﬁuﬂraﬂSOﬁGﬁhﬁﬁﬁgHFHIUM@t@GﬁaLeéﬁdiﬂﬁhg'&u&her.

as quaternary anmoni um
These compositions may also optionally contain opacifying

the

agents and may be of a composition that they release the
active ingredient(s) only, or preferentially, in a certain
portion of the gastrointestinal tract, optionally, in 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.

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
ligquid 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
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compounds; (7) wetting agents, such as, for exanple,
cetyl alcohol and glycerol nonostearate; (8)

wWak®snemam s, such as kaolin and bentonite cl apCT/[9007/085913

| ubricants, such as talc, calciumstearate, magnesi um
Stearate, solid polyethylene 20 glycols, sodiuml auryl
sul fate, and m xtures thereof; and (10) coloring
agents. In the case of capsules, tablets and pills,
t he pharnmaceuti cal conpositions nmay al so conpri se
buffering agents. Solid conpositions of a simlar type
h@@zoaﬂaso beocenptsyedlssoti | [EBvsoln softs afdn particular,
fortgééded gq%'uﬂh}zat25&998%@%,%@%% sees%' RIENS same
ct 0sé or sugars, wel T~ "as 'hi nol ecul ar
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one Oor nore-accessory I ngredients. Conpr esse
tlabtets may be prepared using blnder (for exanple,
gel at hy.droxyp et hyl | ul , [
|nerté{}#§?§nf'e%§e§%g§§FE§eQ%§|S|ntecg%l S&thgg %gaﬁﬁlso
2@@3&3574@@ﬁ%®ﬁdﬁ§ﬁ@ﬂ/6859@3tlegam@b9tssodmmﬂﬁsfaIEQ and
te or cross-linke carboxymnet hyl .
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]?%)OSI tl Ona ortb %agr esent I nVI%ZIr_](EI On]:’ S%Za(ilill’l ce ulose
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bEumsmnne@mmmyﬁkegad@d Nmﬁﬂbnmmyn ag8raadashemdstr&gﬂdanth,
as, ent ric 10 coatjpngs and other coatings well known
A% tHe-Pivar mecetttcal -fornul ating art. They may al so
be fOHdﬂMuﬂb&donSOoaSth@ pheyindeest 0w lorcagntstielibed of the
rel ease of the act|v§ |ngred|en5(s) t herei n using

pr

HOFS &I 07 hydroXypr Spy! TRV éPlT“bei%r?tr%%r%aﬁfg be

proOpattd DS td 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
ligquid 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
are suitable for wvaginal administration also 1include
pessaries, tampons, creams, gels, pastes, foams or spray
formulations containing such carriers as are known 1in 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
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15 provide the desired rel ease profile, other polyner
matrices, |iposonmes and/or m crospheres. They may be

war@slbidszed by, for exanple, filtration throupdil/ES2007/085913

bacteria-retaining filter. These conpositions my

al so optionally contain opacifying agents and may be

of a conposition that they rel ease the 20 active
ingredient(s) only, or preferentially, in a certain
portion of the gastrointestinal tract, optionally, in

a delayed manner. Exanples of enbeddi ng conpositions
whileth caeribe u@@@ﬁiwn@dewpbhyrt@?air@ass:@bgtiaﬁbbymptable
waxes.. The, active o lngredient (s). ganahisg,be 'wH ch may be
m cr oencapsul at ed torm 25 Li'quid sage or for
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DaéE@se,glyeécol Sﬂﬂnﬂlca|£@ﬂﬁm afletni alry dmgfupylide, calcium
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nmixtures of these
Xt res 5 ?ﬂeredf esi estFnet

gdubarents:st.he fyradyscongposi t aonst Garkldlyso camelinde customary
such as wett

SR agirt s et B P udEr g s f g0ttt le

pﬁfﬁmﬂﬂﬂumuaﬂdhpﬁeseammmuwesagenhs bﬁMﬁﬂEﬁ&UOpSopaﬁe
additjion 10 to active ingredient( c
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esters, mcrocrystalline cellul ose, alunm num

et hhydrox? de Bent 8P 18- "y aF 2 At aﬂﬂl??abagg%tﬁOrms 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
otherwise incorporating the active ingredient(s) in a proper
medium, such as an elastomeric matrix material. Absorption
enhancers can also be used 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) in a polymer

matrix or gel.
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and m xtures thereof. 15 Formul ati ons of the
phar maceuti cal conpositions of the invention for

WO 2@BAb7460 vagi nal admi nistration may be preseCl/Es20a%085913

a suppository, which may be prepared by m xing the
active ingredient(s) with one or nore suitable
nonirritating excipients or carriers conprising, for

20 exanpl e, cocoa butter, polyethylene glycol, wax or
salicylate and which is solid at roomtenperature, but
liquid at body tenperature and, therefore, will nelt
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SQEé% HE@ ?p% | stration of the active
I'ent |nc e powders sprays, ointnents,
pastGSKNﬁEﬂaandéoKanSelQQ%&/ golut tioms conpatiches @ndthe
L nh nts. The active (s, be n1 d 39
0 S008) a0 PO U560 7T 08500 T Hhdere st (s nomtional
anwwb@dmmm aﬁtruqﬂumamuaeut¢amﬂﬂe¢sactepnabkﬂl thﬁriqumpound
mof%cuth an bUffq{%e Q&%pekk%pkgnﬁhlch ”H¥pe resent
require ie oi At Hent past es,” creans an w§
tnwﬁmﬂﬂuni may5 alcdi tben ¢@unﬂu§ agttve ddﬂﬂb&@lep®(§mers as
égl taqﬁs uch as__ani na agdcvegetﬁble fat%ano H%Cl de
WAXES, paraf starch, tra@acan?ﬁ YE&T T ul 688 b
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be t§£ te cic aci i nc oxide,
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;%h as . lactos talc, silicic ac lumn

Foxi e caldilim PEi ates it (‘?I yamFdJer EISMSFG' or

oo ares off ttheseresent invention may be coupled to a class
of biodegradable polymers useful 1in achieving controlled
release of a drug, for example, polylactic acid,
polyglycolic acid, copolymers of polyactic and polyglycolic
acid, polyepsilon caprolactone, polvhydroxy butyric acid,
polyorthoesters, polyacetals, polydihydropyrans,
polycyanoacrylates and crosslinked or amphipathic Dblock
copolymers of hydrogels.

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
nonaqueous solutions, suspensions or emulsions, or sterile
powders which may be reconstituted into sterile injectable
solutions or dispersions Jjust prior to use, which may

contain antioxidants, Dbuffers, solutes which render the
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subst ances. Sprays can additionally contain customary
propel l ants such as chl or of | uor ohydr ocar bons and

wWa0080671480 15 unsubstituted hydrocarbons, suchPEBUS2007/085913

but ane and propane. Conpounds of the present invention
may be adm nistered in intranasal formvia topica

use of suitable intranasal vehicles, or via

transdernmal routes, using those forns of transdernal
skin patches well known to those of ordinary 20 skill

in the art. A transdernmal delivery system provides for
tontimfows adratiogticat Wahiht hitdgghddtothe ofosdde  intended
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I ncorporating the active |ng ent in a proper
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grov idi ng_a ragg controkhhgg 30 %E%bk% e or dl%Re e%hyl
he actTve T |ngre i ent 3 rer”” matti X or
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nul%llanﬁjlar vesi cl es. Liposones can be forned from a
urtact
vari éiy of phosphol i pi ds, such as chol estero

stearyﬂquarubmpms1phosphahydpﬂebokbmeainA@@Uheannmdeuoh as
of the sent invention

del | very & ug“?ﬁg“ds stents® anll 83500, D
ey %ﬁ9<ﬁﬁun&éry ' S B “roABEl OhaP < Aty soHes -
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Phventi or” %P“ a? “¢o ' *Sol bl '&* Dot YHErS TS -
tar getabt eody ugpealbh@ss. 3ughr§m&qmnrSfcamhbnchuq&ctable
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
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 o0il wvehicle.
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pol yet hyl eneoxi de- pol yl ysine substituted with

pal mtoyl residues. Furthernore, the conpounds of the

present invention nmay be coupled to a class of

bi odegr adabl e pol yners useful in achieving controlled

rel ease of a drug, for exanple, polylactic acid, 20

pol ygl ycolic acid, copolyners of polyactic and
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for éxample ’water for injection, immediately prior to use.
Extemporaneous injection solutions and suspensions maybe
prepared from sterile powders, granules and tablets of the
type described above.

The pharmaceutical compositions of the present
invention may also be used in the form of veterinary
formulations, including those adapted for the following: (1)
oral administration, for example, drenches (aqueous or
nonaqueous solutions or suspensions), tablets, Dboluses,
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
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surfactants. These conpositions may al so contain
adj uvants such as wetting agents, enulsifying agents

w@easdémper sing agents. It 15 nay al so be desPCHOF®01/085913

i nclude isotonic agents, such as sugars, sodium

chloride, and the like in the conpositions. In

addi tion, prolonged absorption of the injectable

pharmaceutical form nay be brought about by the

i nclusion of agents which delay absorption such as

al um num nonostearate 20 and gelatin. In sorre cases,
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| ncI ude: pgdnydrert hoesicelss )giare pol yicanmedrlldea)d Pepot the

table f | ati |
PG 1Rk 16 RELPIs TR BRT Lo TP R oes i IT

Hb@&@eﬁﬁ|$h@n$KWBb©h 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. 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 by
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
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are conpatible with body tissue. The injectable
materials can be sterilized for exanple, by

WO p0oBo64s®N t hrough a bacterial -retaining filREr/USZNT085913

formul ati ons may be presented in unit-dose or 15
mul ti -dose seal ed containers, for exanple, anpoul es

and vials, and nay be stored in a |yophilized

condition requiring only the addition of the sterile
liquid carrier, for exanple water for injection,

i mredi ately prior to use. Extenporaneous injection

sol utNegri®dand sfispétisivens naay be ROIqsrepatbrl faetnosta-1, 4~

gigﬁéyﬁégpgggggk granules and tablets of the type

escri ove. The pharmaceutical conpositions of

t he prrese®t irgeentpon neystaEso beufsediemt t hearfmmsof of
' _far i A udi t hos apt far

R e (D) ™55 0r w80 i GOFAC on For Sonients

exanpl iglingr enehesy ¢ aqueois igr acmidnadaeotusr bl itlicorws dP5/5
S| b s._hol ) , n r

e e TR e e R

appBlcatd of0t oCt Hert enguenin{?) parént éoalks to form 1,3 -

g%@%E@éﬁf&?ﬁb gg gg{a:fugygf%heQ¥7§HQPUt5%@gn%hefADD content
[ anuscul ar 30°0F 1 HtT avenous I'njection as, for
exaripd e, tca astlesis| ehgol 3% ilgn HRIIC suspenst ont orgcomsen static

appropriate, by intramammary ol ection Whele a .o oyere
duspension or solutyon is i'ntroduced into 43 o
£008P067450 REHIS2A07085923 15t heoalddertf 5t he i oml The
yia fts teat, (3), topical —applicati onm%f oL gxamle, .4
a5 % creany g At rent® or "Spr &y appii ed ¢ o the“Ski'h, of
(dyatiutgcavaghaabl y, viertdexanel e;y@scalaype3satdys oneaan dry

or_foamor any other nmethads fit._fo by 5 those of

Srat AL P e P RIS ob bt Sl 3928 Shrcenc.

r egi ameofraqtleriest .1,A-bhevghot el mpregent t bRy eMtdomdrdSone
been described with reference.to certain enbodine%s,2 ¢

ohe ERFTI €87 t e’ art WY | Hppreci ATE {HE Tt he '

pesediteritavent irormaannbe prasthLetthyde) 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
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 1is collected washed and dried to
provide 6-hydroxymethyl-androsta-1,4-diene-3,17 dione. One
of ordinary skill 1in the art can further modify the
stereochemistry at position 6, if so desired by employing
known techniques in the art.
Example 2

Methods of preparing compound NDC-1022 and NDC-1033

As outlined 1in Scheme 2, estradiol derivatives NDC-

1022, NDC-1033 were synthesized in the following manner.
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10 by other than the described enbodi nents, which have
been presented for purposes of illustration and not

w@R00sloémda at i on. Therefore, the scope of the apEEOsA7/085913

clainms should not be limted to the description of
t he enbodi nents contained herein. 15 The genera
nmet hods given in Schenes 1 and 2 for the preparation
of conpounds exenplified in Tables | and Il above of
the present invention are further illustrated by the
foll owm ng exanples. Specifically, the nmethods given in
Sehenestactal stirmdithe quuepandt i2on sofPerairkox yal kyfaction
gp Estipdlaly compoungds par e gLl ysbpatad bY; FXarmes 143:ng
shown el ow. An exanpl e of assessing the estrogen
reteptorulfiondcnggcicapaci tynpsonstliouliat edcith egamptelyst.
fina  ASSES i .he .1.C50 . .
%%n%%gn énoék%he |ns?%ﬁ?li%Qeﬁ?%%naggnggﬁhgﬁﬁégéﬁgge this
conparat | ve eff i eacylityigiveredatiexanple soulil ess 28 to
85 f§¥f%% SB%ﬁ%%'quﬁllc§%85£HggsﬂaHﬁﬁkalsbgpg the mono-
reagent's are of standard conmerci al” grade, and are
psettk widchoit fagiither capurdief | satidon,n orheareegadadinl ynixture.
repared. fromsuch material s routine_nethods.. .
T el S oS TP SR s AU R aon sven
wecogaceeot rati 1st ardusniggnmather i ddssirand B3 TEactdsomadiol to
condi tians may_be gg{%&% to gcgieve the desired end
BF Ut Exanpfe® 1% 44" 52008/ 667450 PCT/ US2007/ 085913
Met hods gfovRr ejpar $aigenG B,dr dxy nied hyl ntandreaSiaael obmpound 3
di ene-3, 17 dione. | .reaction system. .sufficient .
Srount e 81 3 anar el aoE St ol Dre e T orte PORDDY 7 it
lRe 2 |quinval ats  mixpyreol rdEaerecattal yhisc acbhAHOR:  butyl
gcid, denat ur ed et hanol. %95/5 ethanol/nethanol%r@nd
0

STt T afly bt OFIAT (TR werE heatet > 18 30° T 46¢ace:

toden such muonoftildhshoar s-1@ for mode3of ordinary skill in
g%%’%%?' cha{nnoggggeocsita%_es’t%edl ggseﬁl}a?cotniedn %geat hpero%%l% at a
benzylic position. The 1intermediate compound 3 1is then
purified by column chromatography to give a syrup in
approximately 50 % yield, still containing minor impurities
and column solvents. Reduction of the aldehyde with an
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 8.
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
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reaches to a less than 3% by HPLC area, or it becones
static 10 or the resulting dipyrrolidi noandrost adi ene

whegsne’4s® revert to ADD, the reaction m xturBCT/ES2007/085913

cooled to 5 + 5 C The resulting conmpound is then
col l ected and washed with cold denatured ethanol.

Yields are typically 70-80%on a dry basis with

purities typically 90-95% by HPLC area percent. 15 The
resulting 1, 3-di pyrrolidi noandrosta-3, 5-di ene-170ne

is then mxed in anpunt of 1 equivalent, wth 2.6

egti vabentsd f or et ne@fiorural ey deé)33i-n a0chiral purity of

di chl 0§%Jga%/aql%groo teopgLat uf, Jbrhecﬁ eactlQN ¢ one

mxture is then acidified o a pHoO out 2 wth 2%
sfil $atiraracisd 120 sol the omct Accomilegl YMRahooraidgnination

!;?%gﬂi ana(?josfo‘i%'{%d’st\ré%é}@hér& %S%%dtwle“@ é&%f@iéry“m&ere the

aci wat e rine oI vent exchange 1 nto
tohnerre-rrapproexemat @l aordrlitg) is then carried out
wherein the product crystallizes as toluene exchange
traspires. Said product is collected washed and dri ed
Eva5lgriovi de 6- hydr oxynet hyl - andr ost a- 1 4-di ene- 3, 17

d II f h
oG08 SF BLALEL L0 e il g urt e

nodi f ion
deS| rtmirtn_ay enpl eyhag mekho«mm@&ml q«:lsacsrul:rect hen aEkample 2,

le 2 30 I\/Eth s of preparin oun NDC- 1 C?
SRR 1h33°Ac YoerEr el HDEREOG SOMROL RORpdnas 4 was
dleeém vad:mjx/essed\lm-thlmal&dml@%rmmre slyniies zied narhanol,

f—"ﬁ' foll ow ng manne #aSSV\D 20085/ 067450 1ral reparative
1 US20077 08591 he protec?eoaes radi oung 2

HBLQr epa@@deb_)twbeaiﬁajcmﬁlonsf conpeuwndchewm tfbr NDC-1055 and

G opY: an L0 TP uokg JOLUSISSULONE B 01 e

skididy i mft heoari czvarx a@m ecd:a ewt i &e&lrleadt | BFspesctdfely .

equqrdtisaeirjlﬁtrn%%%a telmgﬁgggd goutl d n@t C% cwonpl ettﬁqbg shed
c TRis, " Wot h R rJnS’HO- %r ot Ected

pgtinadi allereanhbesfoind -igrotthasr eaetd yasxtiyr e.

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

% 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 bovine 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-luciferase containing a
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Such crude reaction m xture would undergo a
trituration step wth acetonitrile causing the

waele®soedsbhi s- THP estradiol to 10 crystallize PEI/US2007/085913

approximately 70 % vyield. As shown in Schene 2, the
key internedi ate conpound 3 is obtained via acylation
at the benzylic 6-position with the strong base

m xture referred to as Li DAKOR butyl [ithium
di i sopropyl am ne, and potassiumtert-anylate. 15 Under
such conditions at -70 C, one of ordinary skill in

& hed & tERFarc apmdecivate cBhe 0abshrathiorigfe akprastcopramoter
o banzylkbe positign. Jhe bnternediat e compound, 3 i grp
then purified by columm chromatography to give a
syPIgL 9PN gpptoxi natet yi 5 PoGHVelERa stri ICMVeBRt dinlilng ength
] [ ritire . um sol vents. Reduction of
?%@8%¥Jg%€ﬁgE&A?%;gﬁﬁngﬁﬁ'gé of 1ithium al um num
hydr ite meswl devi nchligh yeedidsedomo thearmeem ccontrols) or
0 I tradi ol .. a | ass f
B oo Bt o S B2 B T R e
25 neddoxyrerloyhdi néer vedy ate corpotndt Yomwas. pragpared 6-24
met hyl.ati on_of conpound 4 with sodi um hydride a
?réé%iﬂ “.ye&gisde‘.”erc%n%loa%’ SFg%asa%%riaﬁSS e@y %% u?nlnu‘”r}%rase
ebromatyogr aphy to give a glassy foam Deprotecting
t he pratected groups | d ive racemc : :
6. et Hoxy TS, (/TGS r 01 "OBRBBLRE 870 H0 "SEral R ot
i be-@nant ipboepBanashperdrednedausnag ol r dhcubated for 15

reparat.iv PLC t ive e ounds.NDC- 1022 a

P el N o o e SR A R R i predtery o gomesa,
3951 o1 SITI U6 WO L0084:0675456 REHUS2007 852H3 tavas fresh
%ealized. For co ound.NDC—%gSS, a cgiral purité of c
8”94 &'R wWASSFEATT &GPt iTSCwel TN WitEAFRSt héSPaVel SgPTe™
opeomafa)ar di pary eskhl lassayt helcartl t of erpkoyctNVRatordiluted
deterpjnatio of the absplute stereochenmi stry of, the
Biposrti & Ci%he]r% thet 8 4-Erfd %Y?frsot]a%%g%ﬂ-te' Luminescence

dhagnost eingxanph€-@3.umat LB953 luminometer.

A compound or a salt thereocf, which is identified by
the binding assay described herein 1s a compound that
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 1in 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 c¢cell lines listed were maintained at

approximately 5% CO,, 37°C, 95% relative humidity 1in the
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Met hods of preparing NDC- 1055 and NDC- 1066 Using the
sane net hodol ogi es described in Exanple 2, 10

W@ 09p0ems 4 i s synt hesi zed. Deprotection of coP@DUSIHOZ085913

was then achieved with catal ytic hydrogen chloride in
nmet hanol, and racem c conpound 5 was separated on

chiral preparative HPLCto give two fractions, one
enriched for NDC-1055 and the other enriched for

NDC- 1066. For each compound, chiral 15 purity of >95:5

R S and S:R was realized respectively. Absolute
@@@i@o@mﬁmira}teoffoffhéh@—tp@@iltli dANGAS é@ﬁakﬂeiléﬁedfer@y sub-

r&dde 1hioand GnpEot aog. ar gy di AgNos Jb @%@”ﬁ;‘o‘%tom

4" Methods o determ ni ng estrogen receptor
eapacit yrdsrag lajci Rerdsesidoti vFtyl Estl@genells/well and

- | Ve o ki.dp [ ion
B R o i T4 Eag & S Rt Wk . 8 gt e to
of ut;bseasa@jol efenbedimi thl 11 0% dletldlt vbasispg sseltbm anrdia in

R G Ty ol GOROCE b s prer o Tne Gal 1€ b Sy (100
pLat edTha 6ewnel brdishes etra sdenslltyy ddflu2ed 108 del lIfgesh
é"'eir'l ollu 1%%’%%' ahgd ddS@o@oCJhbeC&OJ[fs HS 189 ac final

aoé i‘um-contar ni- ng ar coa
slam.‘rancshcelptpm:tjfoetsal obovi.Aé, serafi, C¥-12cellks3dere&7.04,

transf ected usij n(?o Li pof ct AM NE reagent accordi ng
H)ltjhe 3 franuf 3t ur @ otol PMFPhnsfeét itohgt voltme of

cont girni ngWél@sUg:leftalﬁ@]Q@rtn%r S asIm dnd ceontiakni dithtaining
ERE-t k-1 uci ferase containing a 47 WD) 2008/ 067450

P US2007F088913  Gilrfgl X EREN Y o upsPPeant of tafgeline

thymdine kigase: I OMLerusandab ugi ikepase cgenediardr cacn
0.5 ug of either ERa or ERB expression vector

%%W aP PP nEYERVORRYE of LEMPSERBIT uft VEREHe EedfRRyl-  The

xﬁ#‘f&cew&?ép %cb\é‘élc%,!& & The nextcday, Eﬁlnkﬁ 1 FRGP1 ved o,

reat ment (contro or were treated wt

Brtlcvadia:de dlooné2( honM . orTrestrladicolrapl usnitored once a day
during the incubation period, paying special attention to
the level of confluence. If the cells approach confluence
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 vVviability was determined wusing a commercially
available kit to determine ATP levels by luminescence.
Briefly, the cell plate had the media removed and replaced
with 100 uL of fresh media, and the buffer and lyophilized
substrate were equilibrated to room temperature. The buffer
was used to reconstitute the substrate Jjust prior to
addition to the wells of the cell plate (100 pL 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.
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an Endece conpound (at varying concentrations). After
16-24 hours, cells were harvested and assayed for

wo pBensase activity. 10 At the outset, cell PCT/US2007/085913
nonol ayers were washed twice with ice-cold
phosphat e- buf f ered saline and i ncubated for 15
mnutes in 250 ul of 1X cell culture lysis reagent
(Promega, Madison, W) . Cell extracts were
transferred to a fresh tube and assayed using the
| uci ferase assay system 15 (Pronega). For each assay,
10 ulThsf resary detsenasedicboted! s wiwhl 190 wilthofTriXoge-100 or
EUl tunGo} ySles of eaghlc LUTINRRCCNCe (WRS) T 63RHSLEGLAD o

Aut oLumat LB953 1 um noneter. A conpound or a sal

thes edhe Wﬁtcﬂimsnedeﬁﬂ¢$lédrbyhatheﬁﬁﬂndln@hassaytal was

N in hat S.
g@ﬁ&l%%§g? g@%ro at t he :|§§%2 b|%%|%% s?%% 5?n%ﬁated
estt@@eﬂom@@épﬁmngn Speci tedatbya reéspenge conpdlindagmwared
E‘os%!h% thengot that Ls %%gllél onRg uE8FC%“S%cFeé' depict the
proliferation statasis and accor gly exerts its
phamh@tobbgthaltast$V|Ay004&nﬁghﬁ,c&m@delwaKg@h@a3yaﬁ®lll
B il ! 220, CHPaunIs MK, 1022, TR0 2033 XBLOLL, 817800 e
conpeti ive * Vi or agai ns radi ol”in
en s teert lof thbalresirog@mpcvselatapinorsaﬁdwerebgelcmnsl ngo other
stasis of cell proliferation activity. Exanple 5 30
et hod Of"d&t er ni ni ng the 1 C50 val ues of the candidate
conmpounds. The cell lines listed were naintained at
approxi mately 5% C02r 37C, 95% relative humdity in
the 48 WD 2008/ 067450 PCT/ US2007/ 085913 nedi a
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 104
cells/well and incubated at ca. 5% COzr 37C overni ght
prior to initiation 5 of the assay. To begin cel
viability assays, the nedia in
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the cell plate (100 pL) was replaced with fresh nedia
(100 pL). The test articles were serially diluted 1:2

WO pooB0eEM nmedia in duplicate and added to thePCEUB207/085913

(100 pL) at final sanple concentrations of O0.46,
1.37, 4.12, 12.35, 37.04, 10 111.1, 333.3 and 1000 M
(< 1% DVSO) in a total volune of 200 JL. Wells
containing no cells and wells containing cells |ysed
with 0.1% Triton-X were used for baseline controls.
Tanmoxi fen was used as a known control for each assay
HBadcDBMBO only will be run as vehicle control. The 15
sanpl es were incubated at ca. 37 Cin humdified 5%
e atdmspherenierng 2 hoursacThee pl ate was nonitored
once a day during the incubation period, paying
special attention to the |evel of confluence. If the
cell s approach confl uence prlor_to: end of the 72
hour incubation period the 20 e ment was

i bi | igy measured
as described below. Cell M . Wwas determ ned
using a commercially a te kit to determ ne ATP
| evel s by | um nescence the cell plate had
t he nmedi a renoved aR# rep| acgd 2§%mnth 100 pL of fresh
medi a, and the buffer andHr, 5hl|lzed substrate were
equilibrated to room tenperatdfe. The buffer was used
IQefeapnstityte g hegsubgtrage justoprigr 4,0 f%ﬁ%ﬁéd@%ntly
to the wells of the cell plate ( 100 pL per well).
bYdtesias pl ated ¢nt 8lEhe F¥ﬁ|ﬁPb%tNQUUKbIaﬂ§Y¥ead§ﬂOgen,
§Qlﬂ%&pW§g éﬂﬂﬁﬁ%&%d&o%olgtﬂéQUtgﬁef0|lomgngM_QK%gesents
mnute wait~ period, the plate was read using a
phtlegr at iomatliemerof QoBblednd tah?dnwhatlt*?eh@aim.syzﬂf@ol is
40,2008, 02450, RETLLI007/ 088913, Therepg:bassl 1 9or 17,
contro s with Triton X-100 or no cells) were
S@@mraetéﬁ Kﬂbnﬁdh@stmnqﬂedtunnﬁégééﬁe@eﬂm; gihee ol ---

are&nsggfﬁ%%ggﬁ%?op ?M%$éﬁ§on Y. Am C%@%x$ltlon 10;

@aﬁcumarﬁﬂvsymbol represents any type of bond regardless of

the stereochemistry; and the enantiomers, other
stereochemical isomers, hydrates, solvates, tautomers and

pharmaceutically acceptable salts of said compounds.

2. The compound of c¢laim 1 wherein rs is c¢; to ¢g alkyl or

substituted alkyl.

3. The compound of claim 1 wherein rs is methyl or hydrogen
and ri;, ry, r3 and ry are hydrogen and ---- is a single bond

at positions 3 and 17.
4. The compound of c¢laim 3, wherein rs is hydrogen.

5. The compound of claim 3 or 4, wherein said compound is

the r and s stereoisomer.
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5 as the concentration that led to a response of 50%
conpared to the vehicle control cells. Figures 5 and

wW@2@8061at0 t he results of the tests. Accordi ngPgT/Us1v0%ess5913

of ordinary skill in the art can appreciate that the

R configuration of the instantly clainmed conposition
are superior to other 10 stereoisoners. 50 WO
2008/ 067450 PCT/ US2007/ 085913 We claim 1. A conpound
having the structure: "OR6 RO 9 RLHRA HR/IOR3 R2
OR5 wherein R, R2, R3, R4, R5, R6, R7 and RO are
P ndepérdévnicpung Gf dy logen 2, Chepe 06 Rl kb, d¥s, Ras Re, And Ry

S I en f | ucur oni de

%%?e%#%%%ﬁiegkg%n%%#ﬂ%%%yeggﬁ?gh'g?fﬁ%%ug"single or a
doubl e bond and when the synbol is a double bond and
for me'e KeReoyroupt atlPdsiori YRE3Sdr U e R7 or
Rbo it Ss @S @Nbonfiespaetiy el W othg symholesisoi@yr .

represent the presence or absence of a bond at

osition 10; and the-synbol represents any type of

ond % €GPAPPPES s BT 1Y HelSst56FB6ERERI stry; and t he
enantioners, other stereochem cal isoners, hydrates,
sol vates, tautoners and pharnggeut oral |y acceptable
salts of said conmpounds. 15 2, e«conpound of claiml
wherein r5 is cl to c6 al hstp tuted al kyl. 3
The conpound of claim1 y s met hyl or

hydrogen and rl1, r2, r
single bond at posiiho

wherein:

Ri, Ry, Rs, Ry are independently selected from the group

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

Rs, Re, Ry, are independently selected from the group
consisting of H, C;-Cs alkyl, substituted alkyl, sulfate, and

glucuronide, 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¢g 1s respectively present.

9. The compound of claim 8 wherein Rs is a C; to C¢ alkyl or

a substituted alkyl.

10. The compound of claim 9 wherein Rg and R; are
independently selected from a group consisting of methyl,

hydrogen, or HSO3;- group.
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20 4. The conpound of claim 3, wherein r5 is hydrogen.
5. The conpound of claim3 or 4, wherein said conpound

WO 200806/@5¢ and s stereoi somer. 51 WD 2008/ 0674P0r/US2007/085913

PCT/ US2007/ 085913 6. The Conpound O Claim 2, Werein
Rl, R2, R3, R4, R6, And R7 Are |Independently

Hydrogen, Methyl, O Ethyl. 7. The conpound of claim

6, wherein the"-' synmbol represents a bond fornming a

R or a S stereoisoner. 5 8. A conpound having the
structure: HBCOR6 RILHRA HHR/O- R3 R2 ORS5

Wher éilre RIpoRRd 6B, cIRg e vhAdepedteAt| peskybcrrediydrogen

the gr n j of H d-C6 al kyl,
glrl ?éltg ahyl ° %%E%&%o'gen 10 R5, R6, R7 are

wdepﬁ%%tohmﬁg%ﬁgedcﬁer o LBe.gLOUP consisting of H
, substituted al kyl, sulfate, and
glucuron|de and the synbol represents either a single

or a double bond with the proviso t#& when the
synmbol is a double 15 bond and For a keto group at
position 3 or 17, then ng RO\.i S Eespectively
present. 9. The conpound oﬁ { @ rein R5 is a Cl1
to C6 al kyl or a substq o ﬁ{ : 10. The conpound
of claim9 wherein R6 & le 20 i ndependently
selected froma gro ’CO‘SIS‘IngRQf met hyl , hydrogen,

wherein:

Ri, Ry, Rs, Ry, Rg, Ry are independently selected from
the group consisting of H, C;-C¢ alkyl, substituted alkyl,

and halogen,

Rs, Re, Ry, are independently selected from the group
consisting of H, C:-Cs alkyl, substituted alkyl, sulfate, or

glucuronide, 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 Rg¢ is respectively present; thewvwvsymbol represents any
type of bond regardless of the stereochemistry; and the
symbol --- represents the presence or absence of a bond at

position 10.

13. The compound of claim 12, wherein Rs is C; to Cg alkyl or

substituted alkyl.

14. The compound of claim 13, wherein Rs is methyl or

hydrogen and Ri, Rz, Rs3, Ry, 1s hydrogen.
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W@ 09p06msd havi ng the structure:

11. The conmpound of claim9 wherein R5 is nethyl or
hydrogen and Rl, R2, R3, R4, is hydrogen. 12. A
OR6 R8 RO Rl PCRAUS20P7/085913
-HR76 Rs R2 OR5 5 wherein: Rl, R2, R3, R4 , R38, RO
are independently selected from the group consisting
of H d-C6 al kyl, substituted alkyl, and hal ogen,

R5, R6, R7 are independently selected fromthe group
10 consisting of H C-C6 al kyl, substituted al kyl,
sulfate, or glucuronide, and the synbol represents
ebt hercaarsiungl Bavina doulsiteuchond: with the provi so
that when the synbol is a double bond and forns a
keto group at position 3 or 17, thempmpo R7 15 or R6 is
respectively present; the J'A"'td synbol represents
any type of bond regardlmgss stereochem stry;
and the synmbol --- reprédséh esBpce or absence
of a bond at position onmpound of claim
12, wherein R5 is Cl tgd 20 substituted

al kyl . 14. The conpoups 13, wherein RS is

nmet hyl or hydr ogenR#nd R R3, R4, is hydrogen.

53 WD 2008/ 067450 PCT/ US g85913 15. A compound
havi ng the structure: OH H3C™s

wherein:

Ri, Rs, Ry, Rg are independently selected from the group

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

Rs, Ry are independently selected from the group
consisting of H, C:-Cs alkyl, substituted alkyl, sulfate, or

glucuronide, and == is a single or a double bond.

16. A pharmaceutical composition comprising the compound
of claim 1 and a pharmaceutically-acceptable carrier,
wherein said compound comprises at least one S enantiomer, R

enantiomer, S diastereomers or R diastereomers.

17. A pharmaceutical composition comprising the compound
of claim 8 and a pharmaceutically-acceptable carrier,
wherein said compound comprises at least one S enantiomer or

R enantiomer, S diastereomer or R diastereomer.

18. A pharmaceutical composition comprising the compound of
claim 12 and a pharmaceutically-acceptable carrier, wherein
said compound comprises at least one S enantiomer, R

enantiomer, S diastereomer or R diastereomer.

19. A pharmaceutical composition comprising the compound of

claim 15 and a pharmaceutically-acceptable carrier, wherein
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wa@onsieusing of H, C -C6 al kyl,

RLRBHRA Fi RHOR3 3 R2 R5 wherein: Rl, R3, R4,
R8 are independently selected fromthe group 5
substituted al kRCT/US2007/085913
hal ogen, R5, R7 are independently selected fromthe
group consisting of H C-C6 al kyl, substituted al kyl,
sul fate, or glucuronide, and is a single or a double
bond. 16. A pharmaceutical conposition conprising the
compound 10 of claim1l and a
pharmaceutical |l y-acceptable carrier, wherein said
gehpoumtbccoNprPeesiss |adastasheoS ehaatdrgiemerrR R
ﬂMI&@, sSqdhasi ersamers Qr R, diastgreonmers. 17. A
armaceuti cal conposition conprising the conpound of
cIa|n18 and a pharmaceutical |l y-acceptable carrier, 15
wher et PISErad ceBhpoith - CHIPFHItse8 atCPEHI dReaBY of the
gnantd aner 1o B enanti PARlr e Sndk 284 X YR A0k s Ran
di ast'ereoner . 1 . A pharmaceutical conposition
copprisst fgorhe eonpeatnrPiel 2l apm aomnd and 17 and the
phasamaaut Gal Ly aceenlAlle (CaEr L el n MhehRIMN q; 83} &eoner
conpound conprises at |east one S enantioner, R 2
émantdichwosisidhast ereoner or R di astereoner. 19. A
phar maceuti cal conposition conprising the conpound of
gl ai m I apd arpharmceuld cabl.ynaseeptall.e eankier,
wherein 54 WD 2008/ 067450 PCT/ US2007/ 085913 sai d
EOMOUTd' CoRPPY $@5N At | BR3t-NoAé S RINtGarer, arRd
ENULOMRY saSqdbaster eQals Qh R di @SR e ciglm/i
phar maceuti cal conposition according to any of the
efaidnsd 16, f?ld180m@ﬁﬁKH9fMﬁ@rémﬁugﬁﬁﬁid@ﬁﬁéuﬁdrFsahH’
éﬁ@@@é&%@ ohnR.di astier egaprnat positions 3 and 17

and

22. The method of claim 21 wherein said compound has the

following structure:

wherein:

Ri, Ry, Rs, Ry are independently selected from the group

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

Rs, R¢ are independently selected from the group
consisting of H, C:-Cs alkyl, substituted alkyl, sulfate, or

glucuronide, and
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conposition is substantially free of the other
di astereoner for said positions. 21. A nethod of

WO poBloesNg grom h of cancer cells conprisi ngPCT/US2007/085913

providing a growmh of cancer cells; and 10 contacting
said cancer cells with a conmpound of claiml1, 8, 12,
and 15, said conpound in an anount at |east partially
sufficient to inhibit said growh. 22. The net hod of
claim 21 wherein said conmpound has the follow ng
structure: OR6 H3C/ i RLHRA HHR3 H 15 R2 OR5
\M’]er eilre. Rt~ R2NORB, r B4 srea tisndépemdentdiynadel ect egdouble
u [ a-co6 L,

St ok o el kol 2 iar agen ° Rér—pe Ay Lo @ dounle
b@@@p@nﬁemerny fgerlnecea et tfor amcttheagroup 2Oncdrsi shemgnofRe
E%Lé} @ al kyl, substituted al kyl, sulfate, or

ronlde and 55 WO 2008/ 067450 PCT/ US2007/ 085913
the synbol represents either a single or a double bond
ot h frhe REevisortbatiphen the-syabolid $aacdoublgutn
bond and when forns a keto group at position 1 t hen
Aol R qu@rp-}ls%eﬂt soLid 3 umpie SRt hper ofr Bl &N QQOUP of
whes eidngaisd c%ﬁ@?@i1&%ﬁ8@'“br%§%£s §é%ﬁ¥éé%¥% a180} do1on,
tunor selected from solid tunors
E@%%@%ﬁqrn@véﬁlbﬁed@ﬁfupa%éW€ét|§P1$%ﬁn;k%9ﬂe§m lymph node,
PLOST al e QUARI 1 oM @11 o, 1 ¥Bhe, SPL&RILN, KicdREY et} YiRD

node,
testiclular, ovary, central nervous system, skin, head and

neck, esophagus, and bone marrow cancer.

24. The method of claim 23, wherein said compound is in a

pharmaceutical suitable carrier.

25. A method of inhibiting growth of cancer cells
comprising: administering to a region of patient in need
thereof a compound having the formula selected from the

group consisting of:

NDC-1099

OH

NDC-1022
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smal|l intestine, blood cells, bone, stonmach,
endonetrium 10 testiclular, ovary, central nervous

wWeyBBea4seki n, head and neck, esophagus, and PORES2007/085913

marrow cancer. 24. The nethod of claim 23, wherein
said conmpound is in a pharnmaceutical suitable
carrier. 25. A nmethod of inhibiting gromh of cancer
cells 15 conprising: adm nistering to a region of
patient in need thereof a conmpound having the fornula
selected fromthe group consisting of: H3C O HFl H
HO H Owve NDC-1099 H3C H H 20 Ove NDC- 1022

56 WD 2008/ 067450 PCT/ US 85913 HIC OHH HOH
\Owvee NDC- 1033 H3C OH OH
2
HO
 H
OMe
NDC-1033

NDC-1044, and

NDC-1055.

26. A method of inhibiting solid tumor growth in a
mammalian host which comprises administering to the host a
therapeutically effective amount of a compound having the

structure:
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O R5 NDC-1044, and H3C OHH HOH 5 COH NDC- 1055.

26. A nethod of inhibiting solid tunor growmh in a
wOoraeosmbi4sm host whi ch conprises adm ni steri ng POT/UK®07/085913
host a therapeutically effective anmount of a compound

having the 10 structure: 57 WD 2008/ 067450

PCT/ US2007/085913 OR6 H3IC' RLHR4 Fi HR3 R2 R5
wherein R, R2, R3, R4, R5 and R6 is as descri bed
above. 27. The nmethod of claim 26 wherein the
manmal i an host is a human. 5 28. The nethod of claim
27 wherein the solid tunofOfgrowh represents a solid
tunmor associ ated witHls ancer selected fromthe

group consi stimg of qﬂcreatic, l ung, col on
prostate, ovaril brai iver, spleen, kidney,

| ynph node, sif I3 tine, blood cells, bone,
stomach, 10 Lu testiclular, ovary, central
nervous Sy llead and neck, esophagus, and
bone marrow canger 58

wherein R;, Ry, Rz, Rg, Rs and R¢ 1s as described above.

27. The method of claim 26 wherein the mammalian host is a

human.

28. The method of claim 27 wherein the solid tumor growth
represents a solid tumor associated with a cancer selected
from the group consisting of breast, pancreatic, lung,
colon, prostate, ovarian, brain, liver, spleen, kidney,
lymph node, small intestine, blood cells, bone, stomach,
endometrium, testiclular, ovary, central nervous system,

skin, head and neck, esophagus, and bone marrow cancer.
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