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present invention relates generally to steroid hornones) and nore
specifically relates to novel steroids which are useful as anti-estrogenic
agents. The invention additionally relates to methods for treating various

di sorders using the novel conpounds, particularly cong' “Mmu“m"‘mseases
that are estrogen-dependent, i.e., are estrogen-induc NH
estrogen-stinmul ated, and to pharnmaceutical conpositions capkgé-ni ng one or

nore of the novel conpounds. Breast cancer is one of the nost preval ent
types of cancer, and epidem ol ogical 15 and clinical studies have shown

that approximately one-third of breast tunors are est ﬂm MMIMent. Thi s
nmeans that estroens are required for the growh of summmﬂmm m nors in
bot h prenmenopasal and post nenopausal patients. In postnengggysal wonen, in
whom br east cancer npbst conmonly occurs) breast tunor concentrations of

estrone and estradi ol are considerably higher than bl ood estrogen |evels.
Al t hough ret ent i orNOVELOANTI-ESTRAOGENI(MOS FEROID S, hND AFSQCIATEDS i ni ty

bi ndi ng proteins i ro in.t rs, estrogen
concentrations i M@@ﬁé&e%%hég&IP% g@#ﬁmEQﬁuﬂgEr east cancer
patients regardl ess of whether their tunors are estrogen receptor-positive

(ER+) or receptor-negative (ER-). In situ formation of estrogen from
estrogen 24 JUNE 2002 WD 991 33859 -2 PCT/ US98/ 27406 bi osynthetic

precurgors Within tunors is nowm maj or contribution to the
estrogén content of breast tunors: er estrogen-dependent

condi tions, di sThelpresentiitentioneelars ghrvalyhe eterdid hoimdnes;thnd smowe kpecificaly udi ng,
but not limted to, ,ovarjan,, uterine and pancreatic cancers,

9
gal act or r Hesiatesyie kel siereils which aserspiyhes antiessirgienis agsats. dihsdmsationnd
endomet r i 0 ion'i{i}‘ {ePaQ&% ?‘né?ﬁJd? %&éﬁﬁ% Uﬁfﬂﬁhﬁgrdéf’sl u;sl?&?hé h6vel %&%glra&{di

| ocated i n the nucl eus of estrogen-responsive ce e recept conht ai ns
a hor none particlilarly abaditions 6disebses dhat grecsstrogeedependean d.er, iapdt estiogerc-iriduaéd ng

domai 1o aonrdesfarogen-stgrlxuqadtle(g:g&n&i 90 p Ia?mac-mgca? Ichgxi)gsgtio%]; containing one or more of the

novel compounds.

BACKGROUND

Breast cancer is one of the most prevalent types of cancer, and epidemiological

15  and clinical studies have shown that approximately one-third of breast tumors are
estrogen-dependent. This means that estrogens are required for the growth of such breast
tumors in both premenopausal and postmenopausal patients. In postmenopausal women,
in whom breast cancer most commonly occurs, breast tumor concentrations of estrone and
estradiol are considerably higher than blood estrogen levels. Although retention of

20  estrogens in breast tumors by high-affinity binding proteins contributes to the level of
estrogens in tumors, estrogen concentrations in the breast are higher than plasma levels in
breast cancer patients regardless of whether their tumors are estrogen receptor-positive

(ER+) or receptor-negative (ER-). In situ formation of estrogen from estrogen



t he receptor-hornone conplex to estrogen response el ements (ERE' s) 24 nuBeoo2
DNA of 10 target genes is necessary for regulating gene transcription.
Drugs that worpsisséi vely bl ock estrogen binding to its rece? fusedSgred
anti estrogens, are capable of inhibiting the stinulatory effects of' t he
hormone on cell proliferation and are therefore useful in the clinics!
treatnent of breast cancer. dinically) estrogen receptor-positive tunors
respond with a higher frequency to adti-estrogens than 15 do tunors | acking
a significant |evel of receptors. Anti-estrogenic drugs fall into two

chemi cal Wbsymthetic pregnespesvathim funnrslisgrosy knavarl to Mike avoajot eordiiblstion to the

anti - est rogen tarr?xi ffgmr\lglllvadex) has been used as an adjunctive treatnent
for breasTUORALENGHO PRSnot herapy or radiation therapy. However,
tamoxi fen it seNfhmeroll bileSeshdigepdeptnde® Cohditibys, dRofdeR and Widehdts hiivetiek®
resulting in _an increased 20 risk of endonmetrial cancer and possible

r ecur r encidensified g well, including, byt petlimitadgor evasianHierine\and panergaticasneers,t anoxi f en

behavegs q Wb | A | ' : t i.iile work has
been %I}oneélllll %“?ﬁ’eeg’ eve%%krrgj?llgﬂgﬁyﬁé@ﬁeké%%%&l %%?{ﬁ%?y%ﬁaﬁdgé‘gﬁ% s of
estrogen. SevdEsuogeiie efiectodre addiateaiiy spgeifis révepordiecated innthb asdclasdfwhi ch | ack
estrogenic activity.. Included anong these gre 1Cl .|164,384), | Cl 182, 780 and
RU 58668."_5983%@,5"%‘.5'@[9 Fellﬂaagﬂei’ﬁ‘ﬁp@? cgptaing .a%wP% tindine dermnin far bieghes 653 (
L988) , whisgh &Sf&@cﬂ&i&pa&ﬁt_irﬂg%m’%; a4 BN A Binfling QomainCoftetinditgSof

| 3867-3873 %I 91), and Wakeiing et al.) J. Sterord Bi ochem Ml ec. Biol.

Q7: 771- 7tHe (eckptonbyrmanisicomplsarte astrogen resppnsegdentedes (ERES) UnthedNN@fde et al .,
Ann. ,N. Y, ac~ Sci. 761.164- 1.75 995). .Van de Vel de et al.) Pathol.

Bi ol .“l’\]i :EHS?P “é‘ﬁ%‘)“%“ﬁ&’%f%d&g“e‘%““&g.e,{‘" B’ﬁsg%"ﬁ%'l'ure i :362-366 ( 1995), which
relate to 2Drh at E6tEpeibivEl) bR eftrogen Binking QG (s2kptorRern &b aifti-
Unfortunately, these drﬁ.s are not orally active and nust be adm ni stered

in high cs@esens.are s3nablelt inhibjtingthe stimulatnng effeqieofthp hparangran il t hese drugs
s | abor igohfibraliGfibid il WhePerGRRERF BlRE cliridn HoaMRPortr Bl Eicer. bidicalifr ¥ | OW

overal | )PI ent ster nt1-estrogens are orally act’ive have
not yet lestogedaecptprabsitive fumasnespondiivith adijighet fraquegly tohmtingstregasehatal m xed

agonj st/ antagoni st ."rat.ox.fene" is currently available. Accordingly, the
preseht %@%\P{Sdﬁc'%gﬂ?lﬂg ?aé‘ﬂﬁ’f’ﬂiéwp“gf'er oi dal agents that are extrenely

e~'ective antigmisistogeiié drugd eiMlifito tivohemifaPclRREE AbnsAtbRAGPAdStéroldhl. €St rogen
in breast and/or uterine tissue. The invention thus represents a

si gni fi cdie naostenaistal anti-¢stregen tamoxderp@lelvadex®) hgs baen uped asranadisgtiveof br east

cancer and oth | seases condi t i h I tenti t he
pr esencetr&fuo eé‘fl E%%é??g. caéfeéra{?#iﬁ’“@%fd’ 1‘%/")1&512% 'Ierrag'c“ﬁi o‘?&ee?a@ 'rrg%oﬁegg;’/of t he
i nvent i ORarhidMifen REEL XNt edtraenlcl agticiey invepr@dadtive tisslies fisalying irsaLinersskedct i ve

phar macol ogy. ~ That is, the conpounds are useful as tjssue-selective
est r¥éyen riskahendogetiinl stnsen andposgiple sequerenes)of bsgast eanceraftes dongfeM Recept or 15

Modul at Ogerayl. Furifiehore, tahbkiPenBeRAS Snly RS artidt hodridt iRtk e effects in

some
To date, little work has been done in the development of selective competitive

antagonists of estrogen. Several steroidal anti-estrogens have been synthesized which lack
estrogenic activity. Included among these are ICI 164,384, ICI 182,780 and RU 58668.
25  See, e.g.. Wakeling et al. J. Steroid Biochem. 31:645-653 (1988), which pertains to ICI
164,384; Wakeling et al., Cancer Res. 5]1:3867-3873 (1991), and Wakeling et al., /.
Steroid Biochem. Molec. Biol. 37:771-774 (1990), which pertain to ICI 182,780; and Van
de Velde et al., Ann. N.Y. Acad. Sci. 76]:164-175 (1995), Van de Velde et al , P'athol.
Biol. 42:30 (1994), and Nique et al., Drugs Future 20:362-366 (1995), which relate to



respects, notably on bone and lipid netabolism while nevert hel es24addNEng002
as estrogen antagonists in the breast and/or uterus. The SERM profile may
be distinguyjshed fromthat of a pure estrogen such as 17i-estradiol) which
behaves as "M €&¥P%gen agonist in all tissues, and from t haPCHYSI& 21406 e
anti-estrogen, which exhibits an estrogen antagonist profile 20 in all
tissue types. The follow ng references pertain to one or nore .aspects of
the invention and as such nmay be of Jyackground interest to those skilled in
the art: U S. Patent No. 2,840,581 to Hogg et al., which describes

estradi ol dARt | i Ld i o —gﬁzﬂ;{g‘p and
havi ng esfrﬁgg?éoéf%i Iqlggn%?ia |tf'€éf/&E %ﬂ,% éPg(?edr%tZ“yﬁﬁ&%, g38¥\é}£ ata 0 toﬁ et 25
al .) whi chigtielosesi imeanuscularly.c Faitherinoss theadarifactiae iof tiese/dugs istiabioribus, ed at C- 3
w th nethoxy,.and at .C.1 i vari qus. gr.qups, , i ncl udj ng ,=G.CH2 NR, r
Coor orn edbirigApedtpiaed, Vsl et Bvion Sl Bis BEER o e o cycli o
st ruct ur ejerdilaband8itfiplendNhat ate bidilyndtivd Ravéindbydtdeertdevaloped vhi ch descri bes
steroi ds containing various substituents at the C 17 position) including an

est r adi ol coramercializeds althonghithenengtesgidal mixed\pganist/amagnuist “ralpdfens’is X 24 JUNE
2002 WO Qg‘kégﬁﬁ%v iafle PCT/ US98/ 27406 is hal ogen (stated to be useful as an
internediate | t?’ue synt hesi s of progestational conpounds and anti fungal
agent s); Bl i ckAssdrdingtypthegiresentShedntion $s directed3o notd Stefdidal (ag&fiSthat atki ch
relates to estradjol, derjvatives having substituents at the 16-position

bound to PREMAEFECHHI-EHOBEMHE BB & Cd SRR dRABONSHS Phedfogenin eeagtar ¢ of
a search Lwogfzm{et Bid. PhelR¥Enfibn ggegt&aﬁeﬁfmgﬁm\@mum intheped: 21 0, which

shows estradi anal ogs substitut e 171-position wth

- CH( @83) - partiGithriNRNH¢ tredtoventi of bRéasteamcér andwphdn disedsey andoconditmink tht arér ench
Speci al Pater}t fﬁr tggdi cati OES No. MBO3 |, which relates to the synthesis
of 3- hydr?)?&'—l -al PFFS?F%O 8§f%9§/- | 9-norpregna-1, 3,5(10~triene; and Q an
et al., .I. St Sif'gﬁiﬁdanihgps h@mber 041 compounlsiof th h¥entionthatare yetertdb@tly t he

correl ation between substitution at the 17-position of estradi ol and
possi bl e 2ative agents, digplay sissuetselgrtive pharmacplogyr iThatiscthe campeonnds aggiuseful as

substit ut | - LL: i .z - . | o R2 are
rothyl | clityfheitdfe SitodtBabbiflaliabdhse b tpiedistiecu ek ot Receldf F2, 0
conpasindsModalatdrsusrd SERMISY SERNMI$ prxlucobemefidalastrogantlike. effects édsdbintei on, t he
follow ng references discuss, ti.ssue-sel ective anti-estrpgens, or 15 SERMs,
and as su‘E?FPeﬁEfy"‘Eféb'lSP"ibﬁf‘%i"éjslip‘al'FF?ng%e%tPlet'ﬁv?'m?leﬁ? %Cél%‘%tas FHP8RR i on as

well: G eﬁ@a@?ﬁs@sl in te br@A8 hnd/orMBAEE The SERM BhFidRmePbo aiktifuished o il i onal |y

Restricted | oxi fene Anal ogues: Hi ghly Potent Selective Estrogen Receptor

Mbdul at oref a'pute esttagerTunh as47f zzadiols rhicbrbehames as am¢strogemagnist ndl| ect i ve

Est R t Modul A t t: .
Ther apy. " Hoescy g e 358 porecgalr S Shiphochied B EBRBC RGBSR
(19980) ‘“ikfafl @iSsue t@fesCP- 336) 56, a New) Nonsteroidal Estrogen

Agoni st/ Ant agoni st, on Bone, Serum Chol esterol, Uterus and Body Conposition
in Rat Model s, Theefaliowing mefersgges|pertain: to@oe op owee aspegts REtherdmeationandas (1997) |
"Hypochol I ] I Vi [ - ( 3 . I ogi cal
Char act erslgglgﬁ‘l“ghgglégaé:ﬁ%equ}égEr?‘?/rggtégﬂ'%%e%ﬁ%f:netg?(%%' Ibg%u aﬁ%"(grﬂ,pqt']i‘? H@’gﬁgr macol .
25 Exper itotdgglet Ihavidoh describeslestradidbdetivatives sitestientahataherdy-pasisan vich had to U.

S. Patent Nos. 5,447,941 to Zyckerman,. 5,510,370 to 552,416 to
Keohane, H-H-fdL@Handhagingsstra Phéfe. %C"S‘,‘!‘i?g’;]% Patept;Nay %;gﬁ@gffoaéq%t)ong} 593, 987
to Gy lingn i idrial 1ol HaAAlives Bbskindt8d at ©-DwiR fiethoRy, 646, 137
to B ackqgtwgfch?k?}jggsiﬁ‘}g%&?gi%ﬁggt et aIlY, and'5, 7.I39,.165 240 UNE 2002
VO 99/ 33858 at G- PGHith VBRBG E7aL(8, including g€)-CEa YR, ofwhehdie R. ip Bydraganer fawer
differ entalk%/?grs Wi Lrellnlt\sw%%-grso%lpg c;rlmvf cﬁ: ltc Isfrggt;[xrres);gﬁrhs.)l’atcnt No. 3,716,530 to

Krubiner et al., which describes steroids containing various substituents at the C-17

position, including an estradiol derivative substituted at C-17 with =CH-CH,X, wherein X



particularly raloxifene. No art of which applicants are aware, howe¥eine 2002
descri bes conpounds as provided herein. To the best of applicants'

know edge) the conpounds and net hods of the 5 invention are previously
unknown andwé’o‘ﬂ%ﬁi’sg?ely unsuggested by the art. Accordingly, PETUSS23408T i mary
object of the invention to address the above-nentioned need in the art by
provi di ng novel steroid conpounds useful as anti-estrogenic agents. 10 It

i s anot her object of the invention to, provide novel conpounds that are anti
estrogeni e and have reduced estrogenic activity as may be determ ned by the

d f.iphibiti d f. sti ti tively) ~of

ot adi ol 1 Prloetn P or e aHE8 st a b yofrasE amerstontla cel 5.

It is an R@igouAdsaind @hlifafgal agemé),e_miaw.@@amnam,qwbwy_é@,gmhm@mwm,s whi ch
have | S substantially no estrog%,enl c activity as nmay be determ ned by the

af or ement Whieyrefatesito estradial detiyativeghayingasubssityents at ghe Yonpositiopdoupdto ths provi de”

such _COMPQLRGA rublehd Wirduth X fBubfe oBhe! sithedtfel oY Bauf BPASchrcAFk RflePani-

1,3,5-estratriene n t arep erably desoxy. t I's yet
anot hér oloameer agénts; Feench Patent No. 1,453,210y wlichahowet éstrddibbanatogs stbstimitedat

i ndi vi dual, w a.di sord ' en-dependent), i. e,

estrogen- F%@B°W°wt'é§(§§@ghi@f¢ﬁ§1 d Wﬁ RI ’U'H l%)rm?ﬂ Q"e%@lg,m by

admi ni st eqianeyl! FreAdheSpetial Mdteh For MediBRIAPRE! M305 | WvifidH Rfatds\6 @Hgﬂﬂ&g@f an
anti - est ro?enl c conpound as provided herein, or a pharmaceutically

accept abl ef 3tydrax@0aedimethylaminogthony-it faornoegract;, 3, 5(10)-triene;and Qiamet alo Jpr ovi de

a pharmaceyti cah. GO it [ at,l. i ndi vi dual. with a disorder
that is egfef 8’6@4-“%‘5%’22%%’? ?ﬂtﬁﬁg(lcdg%go i}'{i?%%ﬁﬁ%s g&?ﬁﬁf‘?@l‘%@"ﬁ‘”ﬁﬂbr apeutically
ef f ed0i vesutigtitition@t the 17Qeition RStHdib] afd piseibiedatl-ciesgenie aBtiviey, and )
pharmaceutically acgeptabl e salt or ester thereof,. Additional objects)

aﬂvagt agegesﬁﬂhesrﬁﬁ 1ok analogs é%bsﬂwt?% t'?%lﬂ@nﬁqsﬁl?“vwiﬂ! -W(CHY+ NRoR 4, N"heFF"Eart in
Skt ea RS g8 g sl bl BBty ek b berlGaTaRARAO RN 1100

may be | eeompourdy werafound to kdvetahi-estnogeniciactivityh one enbodi nent, thcn, the
invention relates, 1o nqv canmpoynds havi ng anti estrogenic activity and
roduood e-~stc' bb@jrﬁ_t“@“ag\eﬁje'il‘?‘vgggyﬁ}ﬁ%@ SHRES “_B‘Vetsﬁlé“!i’é B‘és%‘?ge!“ﬁlﬂ"bi ti on and
degr ¢ Of SERME!hAY Aich FB§ BOGF thgérfg\.slg inth‘?@s{plé&Cib Pe ¢reéiua9%,ﬁbkas Wel:

phosphatasc activity in human i kawa el'l s. Preferred conpounds of the
i nvent i onGreseet al. (19385 Spnthesisrand Phamadelogy obGonfarmntionallytRastrickel at ot her t he

GL7 posity t .RRank i e P~ i.ch,r ers the
conpoundskaPriine AlBiqEhl BT BRoES U R BBl XYM TIPS | ¢
r ﬁcep_t or . Ch¥mt ﬂem)z-tzse;b Bmgt grﬁf(wm,d‘%mammh 7gar Receptof Matutatyrs' An. C. é
thue is no oxygai atom bound directly to, 0si L] ocCi ch conpounds
are a~conplie@agve todiormone Beplacament %C’Q%Jiécgﬂﬁé&ﬁ’eé'ogwgy‘f@f’ée’( 1~ and
(~ hegei Ny hdsSsq. 1 3 . a seds 3, stratri eoe
contgelj ni ;bgf) P! r?eﬂr’mqégeghﬁ' g{bgﬁ%l ‘gﬁ;&g%g@%f?ég?,aa ﬁe%elﬁ@@&‘_{c( %‘ﬁlpﬁl?‘lg Elgt ei t her
the G| (Agonis/Antagomist,tandBonef Setuen Eldlestdrol] Btarusand Body, Conlygosigion.inRat s as )

o 6 R Merlesi e ooy Wby Shulhaf B s B, o ha(ogonaied

| ower al kglypoRholét&olehii REtVGUTHRMIxifbik (LY 17048 I)CPiRrAsMdgial Kyl ring, wth
the proviso That R'" and R arc not both hydrogen when tt~e nol ecul ar noiety

i s at theCl@racgtenmtpn ppmSelestive|Estrogen Riasptop Masiulatoréwb Ehaminacpb| i ¢ noi ety t hat

may not b onatJ opt. I ont ai ni ns

sel eﬁ ed lpgﬁ‘\"feﬁg’l Z%‘gﬁﬁ %@m E{dl'ﬁgg}ao‘#%ﬁ?m@ Waalsg%aei‘aa g%?rjbél]‘?aafelr"gﬁfsog‘ t her eof
and opti @a47, 94 Stelickémtiands 510,070 ReHOEk, 51552,43 8106 Kebhaast 55 1856 BcloeBryhdtom t he

group consi sti 3?8 of alk al ken al koxy, hal ogenat ed_al al kenyl , sad

yl, I d .
al koxy, chabo%k GW@r%‘if?',‘teéﬁi-n%,gl‘)%?&(W petipled.64Ri1/4 to l‘\“&'}- cyano, and
hal 0gen. 5 641 790 to Draper, 5,646,137 to Black et al., 5,663,184 to Bryant et al., and 5,719,165

~—— -



24 JUNE 2002 this irnrer~ furtt~relates to a 17-desoxy-1, 3, 5(i 0] - espranEi fp2

.the ~ ~~Q ~-O at either the CG1 1 or A7 position of the esttatriene
aucteus, wherein_ | is an integer in the range of 0 to 5 inclusive; p is as
integer in MRIYERYe of 0 to 6; R and R are Lower al kyl opcamssdrims ~d
together to Farm a helLeracyclaal kyl ring and ~~. Q. Q@ ~d Q4 arc

| adcpendea~tly selec(ed tramthe ~nup consisting of i~ydrogen, hydm-cyl,
cacbaxyl, al (coxy, alkyl, Iralagar, agino) and al kyl ~ttbsli Gcted atttina. |

ds-i ~wendoa al so includes a 17-desoxy-1. 3, 5(I Oresffafriene ooataining tt-~e

I I ' " t he C-1f iti
of 1 he ot cHl Pushe SHIRSITRCR harafisdy el oo ah AT aier o Fheradiibe of 1 to
6; pis anrarﬂg.gwfald*,fgﬁ@ range of4 to 6; R~ and R ace indepeudcx~tty

hydrogen, [ower_ alkyl) or hal agenated | ower al(cyl, or are |inkad together
to forma hctcnbp iwhjch appligantsase aware; howeves, describes compopndiprsrpeavided| i c

ED' ety thaﬁergﬁyf&rth ¢ 3PApol ;{]@5\&?5&5@1&& %@h@%&;% K34 ”' 1 to 4

et er oai oo Sel ected TromAms group € 1SS

conbi niit i oinsertidaraeopreviauslyl unipiowmwnt lcympletedt ursuggested\by kheame or ar or e
svbstitucrlts selected from!he gnmu~ cansisCig t!t-"al kyl, al kenyl, al koxy,
hal ogenat cd al kyl) al kaiyl, and al koxy car boxyl hydr oxy, amna) ~I(r~)
cpana, and hal ogen. 24 TN byF i findudess a
17-desoxX-1, 3. 5(101-estratri ene oont alr~ng the rm eaatar moiety (~l~--a at
tha C17 pcxsi t | Accosdingljpat Bstpmnmyebjectmftlwmmtlon ter duidress the abuvct—meanchnedntcgcr
I's the rac~o ,of is an,i s the tt~ and ER

arc | ower 'éﬁeﬂ thﬁt"“ﬁﬁé”?ﬁﬂﬂ?ﬁ&of"a Qmmnﬁ%}l#‘l@%?y%est@geglp@?%% nmbcnd

het er pg~r al oaUcms dnlotHér objest dmem@ﬁuongo providenovl Eorh § fifke Rfel antisel ect ed
fromthe g~up consisting of hydrogen, hydrax~?!, carboxyl. alkoxY, alkyl,

hR ogen, aestrageniaznd have yedugessestrogeniciaciivity) as may,e Qﬂtmmédnyam fegres efogec~i ¢
d d
conpauads .ﬁiubﬁl*c}ﬁ a{@g@\égeo{;(k %@1&@%&&;&@&gger?u'ﬁfagno{-@i&&d(ﬂmhﬁgm uta (I1t) an

Focinu(a -,
phosphatase activity in human Ishikawa cells..

It is an additional object of the invention to provide such compounds which have
15 substantially no estrogenic activity as may be determined by the aforementioned test.
It is still another object of the invention to provide such compounds in the form of
steroidal active agents having a 1,3,5-estratriene nucleus that are preferably “17-desoxy.”
It is yet another object of the invention to provide a method for treating an
individual with a disorder that is estrogen-dependent, i.e., an estrogen-induced or
20  estrogen-stimulated condition or disease, by administering to the individual a
therapeutically effective amount of an anti-estrogenic compound as provided herein, or a
pharmaceutically acceptable salt thereof.
It is a further object of the invention to provide a pharmaceutical composition for
treating an individual with a disorder that is estrogen-dependent, the composition
25 comprising a therapeutically effective amount of a novel compound as provided herein or
a pharmaceutically acceptable salt or ester thereof.
Additional objects, advantages and novel features of the invention will be set forth

in part in the description which follows, and in part will become apparent to those skilled



. . . . 24 JUNE 2002
Ris seledod fromthe group consisting of Cand N, and, whoa Ris C) is In

either the E or Z configuration; rl and c2 arc optional double bomds; X is
hydrvcacbyl, generally iacldding at |east one oxygen atom sulfur atom
andlor nitrogen atomin the formof an -0-) -S-, -Nfi- or -N(alicy()-

ti c~kage, cad optionally z4 J~ zooz WO 99133859 -7 PCT/ US98/ 27406
contai ning additional substituents and functional groups such as hydroxyl,
oxo, al koxy, am no, al kyl-substituted am no,” hal ogeno, aryl, heteroaryi,
het er ocycl oal ky(, or the tike; X is hydrogen or hydrocarbyi, generally

i ncluding gt | east one, ox a .sul fur [ or mtro en atomin

t he form'%‘a‘céﬁul’@‘)‘“‘g g‘ﬁﬁlﬂh &qlaﬁ('%lﬂ'fln} qﬁeq%{ﬁﬁg’jy for X,

opti onal liNeehfisd udi ng addi tional substituents and functi onal groups, or X
and X may be linked to forma heterocyclic ring) typi caIIy a six- to eight

menber ed het efwenctndadiyent; thag the nvanttarglatasdomgvel 09«‘}’0{1'}4? bguing yati-no t 0

t hree het roatom; 5 Ie Shidd |tro en, oxygen
and sul f A0S preseﬁ‘ﬁ'&%s‘cqc&é%%‘%ﬁ rel q{'? ~ are
Qﬁrlo)gegr hatlidg\gaggd o sel ected fr dﬁOﬂ ir(‘Qcontsmls ngaopygrggggen

y . I Sti y
hydr oxyl P“‘&l’k“ﬁﬁs Qn‘f}j‘“ g?i“k‘é'f‘ﬁ&ﬁ G%& the dgveatiqihavei n R 3

i's alkyly yj:st,g[rr a@%gﬁuﬁgdhr [ of
hydr ogen hy r oxy ?Eﬁg?ggge#&al kyl, al kenyl, %y@l??ﬁsﬁ?@éfﬁ%ﬁg% -OR" and

-SR' Memnmmsmawﬁmwwb@bmdsﬁfh Q@nﬁfw‘ds cfiyativoge nowpetitvelgr al kyl ;

is s d.from he qgro consi st i drogen, .|l ower alko y)
haI ogeneﬂlf?é%\ Lig fﬂﬁ g}é&iﬁ f@f’—w R‘c and R

may be tﬂqmﬂrc %&Ee{mx,@adaﬁmbmadwwhywa@@wboﬁh&yls.wﬁr t oget her
forma five- or six nenbered, cycloal kyl group optionall ié contai ni ng an
addi t i oreampeneds seenaeepatsshiignfrastpladyite gecae fes of Fanddz dhpndonsi st i ng

of hydrm‘” alkyl, acyl, -C(OQ-aryl, -C(O-alkyl and -SQZNH; R is
sel ecte m the group consisting of hydr ogen, hal ogen) -NOz, -CHO

- CHz CH=Giis ind¥RtiéiRats A thtesTblaANR-d80:\ 1) 8 561076 B diricha doftainiig the dhGleSdaTanakity
different and are hydrogen, alkyl or acetyl; 25 R is selected fromthe

group consi sting of hydrogen, hydroxyl) _OR' and -SR' wh pein R is al kyl,
acyl or aryl; R is hydrogen or alkyl, with the proviso at when Ris N

R is not present; and &éﬁ_miépwj_m_@myd_._(cﬁ))ﬂ N
R
at either the C-11 oc C-17 position of the estratriene nucleus, wherein:

| is an iateger ia the range of 0 to 5 taclusive;

p is aa integec ia the range of 0 to 6;

R” aad R” are indepeadently hydrogeq, lower alkyl, or halogenated fower alicyl, or ace linked
together to focm a heterocycloalkyl riag, with the proviso that R” and R* ace not both hvdrogen
when the molecular moiety is at the C-17 paositioa; and

L is a five- or six-membered cyclic moiety that may oc may not be aromatic, optionally
contatniag { to 4 heteroatoms selected from the group coasisting of N, O aad S and combiaations-
thereof, and optionally substituted with oae or moce substituents selected from the group coasisting of
alkyl, alkeayl, alkoxy, halogenated alkyl, alkenyl, aad alkoxy, catboxyl, hydroxy, amino, alkyl-

substituted amino, nitro, cyano, aad halogea.
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24 JI3NE 2002 g_ibis invent.ioci also ooctsists of a ~ucrd hav2|4 % ~e

structure of Foumia ( la ) ~H- whe<ein_ R~ HG~O |~ ~--~-L--iCH~ | is an
integer in the range of 0 to Sinclusivc; pis an integer is the ractge of0
to 6 inclusive; r2 is as optional double bond; when r2 is present, R is
CEt"R'. wherein R" and Ri arc ( ~dco~ea or |ower alkxi, and when c2 is
"abseat,.R is h~drogen, alkyl or halogen; R .is selected fromthe groin
coasi sfin~ of hydrogen, 6ydcouyi. alicYléa-al keayl, acxl) al kac~l, -0L~IO~
ORa ~ and -SR''' wherein R~ is alkyl, aryl or aryl; R~ is selected fco~n

t he grouQ caasi stiag of 4~dro$ea~ hydcocyh al (cyl, al keaxt, acyi, alkac~l)

€~aao. - Offisinddhifbn fesitPa 17-d8ddih o%@&.@mamg .?.P@g.gro ga or
| ower al kyl; Rs I's selected ?romthe 'grsg{n consi stia~ fm‘% ro ovcrer

al koxY. hal ogen, cYaao) -Cl ~~Cfl~E(x~-CEI<O -|IYR'R' s and -(CHzli “fR'R S
wherein R' and R's may be tfie sane or difderant and are either hydro~ea ar
al kyl, or to~ethcr forma five- or six-nmenReged cYdoal RC~I gcouP

opti oaal | ~r ooafaiaiag an additional aitc —;La tQai; R is selected
fromthe group coasistio~ (=1 acyh -C(‘%?-ahr(.
-C(A-alk~( and -SO02NEf1i R is selccled t he grouf ™ coasistig~ of

h dro~cn_ ha(o~en. -1YO~ -CECO, -CHzCII= ~»*NR ~R' and -(C (2) NR-~R'
“vhereia R' and R' tuair be the sxate ar different and are eitt er
4rdco~ea, alkyl ac acetyl; It" is selected fromt( egroup consisting of
4Ydrogen, h~drot.~rl. -OR' and ~R-' wherein R' is tpvver al kyl . I ower acjrl
ar aryl; 24 Wﬁbboeﬁ-lﬁémﬁgommp%@mmcnwaﬁdwhmmv| and R . ace ~

sel ect ed fromthe«gs Ta $4 8k %fmlg(y?m{% | ower al kyl xud ha(ogenated
| ower al kyl, or atc Tic tog r to forma Eve- or six-nmenbecad

| t et ecocycl oaI kyl piis sgintegeidid the radgetafi0dy650 that Rs' and R' act not Goth
h3rdoo~ca; and L is a five- or six-iaenbec~e~ct cyclic noiety that may or

may not be ar oRflwnd R"bm: loyvealaligyl ch&nmtogdbﬁﬂ@fmmhmrmdmtkﬂdﬂgmdd

fromthe group « Of Fﬂl and
optionally sub Q?U?e t?‘nrcc')‘hg"%r&"ﬂ ot & su s‘tﬂ uewﬁ%‘égéﬁ g)y
group conhy«hﬂxylgcadfoxyl,hljdoxy.al[lkydﬂ;alqgcajdxmw,,auﬂa!lq i@dkedoddidpb,  ai kenyl and

al koxy, carboxyl, hydroxy, amno, nitm cyano) attd hal ogen_ (n ~~
co"boditttcn~ dtc invecntioa t datcs to navel conpounds having the sixucturc

of Eacat r uhisfwedtiod MsERAMBE L1 e soxy-1.3.5(10)-estratriene coataining the molecular moiety
R!‘)

~——(CHy)u—Q~L~(CHy)— N Q3

at the C-17 pos.ition of the esteatrienc nucleus, whecela:

wm is an {atcger ia the range of 1 to 6;

p is an infcger in the range of 0 ta 6;

*RY and KM acc independeatly hydrogen, lower alkyl, oc halogenated lower alkyl, or

are linked togather to foom a heteracycloalkyl ring; sad

[.Is a five- or six-membered cyclic moicty that may o may not be aromatic,
optionally coutaining 1 (o 4 heteroators selected from tho group consisting of N, O and S and
combinations thercof, and optionally substituled with one or morc substitucats selected from
the group cansisting of alkyl, alkenyl, alkoxy, halopenated alkyl, atkenyl, and atkoxy,
carboxyl, hydroxy, aniin, nilre, cyano, and halagen.



X rl . X9R~ _~R9za~~~Rt RRis selected fromthe grg‘tlJp‘mI\]Ezoo2

consisting of Cand N, and" when Ris C, is in either the E or Z
configuration; rl and r2 are optional double bonds; X is hydrocacbyl
i aci udi ng at | east one oxygen atom sul fur atom andlor nitrogen atomin
the fornu of as -Q, -S-, -NH or -N(al kyl)- Linkage, and optionally
substituted with one or nore substituents selected fromthe group
consenting of hydroxyl, oxo, al koxy, arfftho) al kyl -substituted am no,
hal ogeno, aryl) heteroatyl and heterocycloal kyl) X' is~hydrogea or
hydr ocai byﬁsmndummgemdddeasurdmmxy.gﬁmmw dhDidiecuta nlety
nitrogen atomin the formof an -0-, -S-, -NH or -N(alkyl)- |inkage)
optionally substituted as for X, or 24 JUNE 2002 8b X and X ace (faked
to focrn a het~erocyci e containing one to ured het er oat okavs sel ected frog
the group consisting of n~trogeo, oxygen a uI b‘é y r2 is present, R
is CR'R Z, wherein R' and R~a-r_e-hugL or vver | (CW¥ and when r2 is
absent R is hydrogen, alkyl or haI ogen; /% sel ected fromthe group
coc’ S|sting of hydrogen) hydroxyl, alkyl, Kk aryl, al(caryl,
cyano, - OR" and-SRs' wherein R' is alkyl, arQ/I or aryI R IS hydrogen or
|l ower al (cyl; Rs is selected fromthe group consisting of hydrogen, Lower
al koxy, hal ogen, cyano, ~H CH-CHZ, -CHO -NR ~R' s and -{CH~I~IR'Ri s wherein
R' and R s atthe (547 pheitiemefthoestalddne nedousawlicrsine ei t her hydrogen oc al kyl,
or togediec forma five- or .six-ne red cycl oal kyl group op6i onal (y
PrsdiiGiond pR s e - -

cont ai ni ng an add batom R is selected tiomthe group
consi sting of hxﬂkagm@gcaldwbmngﬁyf()to@(@ aryI -C(O-al kyl and _SOxNHa:

R is selected fr,pm roup SI stin en, hal ogen, -NOZ, -CHO
- CHt CHECHZ, - NR®R “érﬁgﬁ m%lfz‘y«m #@Eﬁ’o ‘é‘?fdog?ﬂq& Vert Simemhecd
different g byglr ogen, al kyl or acetyl; is selected from

over al Ryl . 18 b“q%“”%% Ot Y g B 0 al‘lﬂﬁs%h 1RISRelT <o

t hat when mdnﬁcﬂ\lmxﬁ'mglsalmy mwmcmmmmlwmmuwmm and R' and R
are independently selected fromthe group consisting of hydrogen, hydroxyl,

(ewer al kyl, lower a.lkenyl, |ower al kymg'5 | ower al koxy, and hal ogen, or
R' and R " togeth‘F@Fﬂﬁfm“ﬁ“ gf the toyepuqn s peemplified by ogt o

t her eof . Tthg"{“my %Qﬂ%t,n@po A}, §s PlloRs:conMpound having the structure
of formul a (IIIa) a Rz9 i L-(CH~ N~R3a ==Rrz ((tin) RS ~ ~n

Rz4 ~ Rzs R6 O ~ R~

"l Foauula (1),

R is selected from the group cousistiag of C and N, and, when R is C, is i cither
the E ot Z configuration;

rl and 2 ace optlonal double boads;

X is hydrocarbyl, genecally including at least one oxygen atom, sulfuc atom, andlor
nitrogea atom ia the foam of an -0-, -S-, -NH- oc -N(alkyl)- linkage, and optionally



24 JUNE 2002 8c wherein. mis an integer in the range of | to 6 in2dusiNEe002
nisOor |; pis an integer in the range of 0 to 6 inclusive; r2 is an
optional double bond and when r2 is present) R is CR'R |, wherein R' and
Ri are hydQ®838%9 | ower alkyl, and when r2 is absent, R iBChyshsages,

al kyl or halogen; RZis selected fromthe group consisting of hydrogen,

hydr oxyl , al kyl) al kenyl, aryl, altcaryl, -ONO2) -OR' and -SR' wherein R 1
is alkyl, aryl or aryl; R is selectep fromthe group consisting of
hydc~ogen, hydroxyl al kyl , aIkenyI aryl) al kacyl, cyano, -OR' and -SR s

wh R d ' hyd | kyl: Rs i
oot ad (oo e Sl Wity S SincSopal Srouts B sopdipriygio. Al on o |
cyano; G%Mkylm@mmmnﬁ‘n& Halsgend, %Nlié:eremfyl W@&F@Iyelohﬂcyt,‘oaﬂﬂ liRes My be

the sanme oi: diEl'ec~ent and are elther hydro(?en or alkyl, or together form

a five- or six-Yofhedregenordydrarapyl, sencelly ingludiogat Ieast eemenigan atpna sulfur
addi ti onal ; ehecleed const sting of
hydr ogen, {n%%t@eﬁ%ﬂ%e&“%ba’l rkS;a/'I Ncﬁd‘{p g@'ﬂﬂfiqﬂ%@rs 8% & ected
}‘\I rR' 0 21 Rjtile ggoxpoplmmll)sinclngmghddiyoha&ggmnmgagmg& lﬁmcgbm groupkjdr - CEd H:c ]S:H~HZ

an in an may be t saa~ or different
and are elther%g@ﬂ} béﬁ%ﬁ& %@%ﬁ%f%ﬁlw régstXP'égﬁ’ siXytgrpighte group
consi sti ngn&ﬁbebéﬁjﬁ&é}@ cnmh@a@yéom hyI AOth foﬁﬁqﬁ%@ygivg tBthrkéh+teeef§{on§' kyl,

| ower aryl or aryl i's frethyl or gen or [ ower kyI,
and R2a arsdlemdﬁne\‘bemuhydnsmj@s@mmawhemmdﬂalfme bound to each ot her

t hrough a S|ngl coyal ent bgpd n pde den dr

| ower al kyl "ﬁgf‘%gﬁfggﬁt ﬁ (/%Cr:l@ﬁ{ W%er%:? raé'(all#‘l BYC?S%QI_% lPX’ 8&@( m a
het er !IPyC|aﬁd|th¥hrzisﬁ©t pregdit, R'3¢hylicbflen Ry, 8flhdlogen; @ five- or six-nenbeced
cyclic noiety that nmay or may aot be aromatic, optlonall ooataining 1 to 4

het er oat ons s eIReé% @!PC{GF‘ %@MS'M?WF@%# hde)beaHW!i alkegylgaryl,
cocnbi nat i Qldd[ @ﬁu Qﬂéjei th& &&p&a\gﬁlt h one or nore
?rom

substituents ~se|e he group consisting’ o kyl, al kenyl) al koxy,

hal ogenat ed al Ry lis sebecied fipim thagroupadonsizting afttrydcogeh, hydyakyh hylogeniaticyl,
al kyl - subs ted V|tr d halg n a Eurd-c
anbodunesﬁ"ik"ny ?’?Wﬁ Fégasglo Wgeréf"alg ?ﬁ dlﬁh’éfé’ MEVPEYst he
strucfgre of | Rewwd?og@{a bZldwer alkyl;
R’ is selected from the group consisting of hydrogen, lower alkoxy, halogen,
cyano, -CH,CH=CH,, -CHO, -NR"“R" and -(CH,)NR"R" wherein R" and R"* may be

the same or different and are either hydrogen or alkyl, or together form a five- or six-
membered cycloalkyl group optionally containing an additional nitrogen heteroatom;

20 R¢ is selected from the group consisting of hydrogen, alkyl, acyl, -C(O)-ary},
-C(0)-alkyl and -SO,NH,;

R’ is selected from the group consisting of hydrogen, halogen, -NO,, -CHO,
-CH,CH=CH,,-NR“R"" and -CH,NR"R" wherein R'® and R"” may the same or different
and are hydrogen, alkyl or acetyl;

25 R! is selected from the group consisting of hydrogen, hydroxyl, -OR!* and -SR"
wherein R is alkyl, acyl or aryl;

R? is hydrogen or alkyl, with the proviso that when R is N, R? is not present; and

R is methyl or ethyl.



a R6 wherein: r2) R~ through R and R are as defined above; m %% JHHE 2002

integer inthe rauge of Oto 6 icedusive; It ISO (if. |I; R is
hydrocar byl including at | east one oxygen atocr~ sul fur atom and/or
nitrogen atomin the formof an -0-, -S-, -Nfi- ac -Nal kyl)- fnkage, and

optioaahy indudic' g 24 JUNE 2002 -,9- _ additiana! aubsrducnts and
functional. groups sad as hydcoxyl, oico, alkoxy, arni~w. a(kyf substilarted-
at cuci o, hal ogeno; aryl" hetcraacy() hetabcydoa~tCy~, or the fkc; - R-is
hydcogcn or al kyl,; oc, wha~ mis O Ru and R~ may be licked to fociet a
fiveor ~c-rruanrod cydcc stcuchbue whichgttsay oc may not 6c¢c uanatica

coaViniog O to 3 hexeeoatvm; sel octod Cromthe g~rauQ consisting of I~ O
and S, and.,sub with O to4~ubst|tu ts sdedod- Gaai tl~ grocrp
ooc~i s(~ng 0 ?'%ng ccrf/'f”‘s B 2vromeatre iRving fheystryetupe of

-c(a) - V- ~| ryowla (9af co) ~rky~ - a(al . hydro ~l . ~o~ hacog~ sut ~de,
nitrate and duoci natod al kyl : R ' a hydrogen oc |awec al#yl; acid . RZ

and R s.ue Goth hydrogen oc ate 6&t| IC-riitHe) e re0-60—a G, ch ottiec tfuough
a single coval ent band. Eagl-~ or fut | a (n, (~and (lii ®s ic~teaded to
enconpass phacnaceuti calgy ag Gda~s, am des, pcadiugs)- and -
ot her anal@®ds and dg pau’ﬁds spawn. h s~(( anot her

enbodi ment, |lhis ir 6 a conmpound having the structure of
Formula ((a) . R~ -0-1..----~Glt~P ~f~l ya R (fa)

wherein: _j is a . e _Lange of O to S iaciusive;, pis as
ieitegec in the range o 6 ificlusive; . c2is an optional double
Goad; when e2 is pc~esel?, ti€® is CR-—~RfZ wherein R~~ and R~t'are hydrogen
or loKrer ai(cy(" and when c2 is absea~ R~ is hydrogen, al kyl oc halLogea,;
24 JUNE 20%«%& RZ is setecGed hnmthe gr oup consi sfiag of hydcogea)
hydroxyl, ~at kyt T, ac r ~. and -SR~' ~ wi hec~aa
R-3 is al kyl , ar""l"li{c"r “‘f‘c dm%g “%“’8 from Hte geovp consi sting of
hydr oxyl) al ky:llsaxe:dtegayr(ghcamg«tqffupkia@}'(s)ve cyaao, -OR~-3 and SR 3 where. R
3 is alkyl, t s hydrogen ac lawcr alkyl; . Rs is

sel ected f| ?%inap%“dxmf)m%(%ﬁdl sti~ag of hy i cogen) | ower aUCOxy) hal ogen,
cY~. =~CH-. m@ler@rz isIiReseit; RSis SHIY Y @Reneja\RY ayd RUsuehpddRgen arfawistigtiandbe’

di e wane e, H i ﬁ&%ﬂh‘%’\&df«%’eﬁ Befashyt 0gen oc al kyl; ~c together form a
five-'oc sixul e<ucerod i gr ou% op(roaal | yeoat ai ~ai ag as

addi tional ni ® gelacthbfrendht pomp cfsisting ethgasvgea. Bt sdladrdlamybeedi st i ~ag
ofhy ~daog UE?? by, s a ) 2 nd SGL~lIl~ ' Rris

sel ect ed ?&Mt é’grﬁo‘hiﬁdosogs%?‘lcdnékofsﬁd%ﬁ 2‘ % 2l ogea, -NOL -CffO

(;[ ]:-]g ~. .;—6RuRéadelen(t@%rzmﬁ?ﬁmEomhgueoijﬂffgeamvtﬁrﬁl ) alfeyy, aﬁem;dhl ?m; ]90 :
ifferen acr ™ r a Y. y : is selecte rom
t he group“%é‘gfgsc Str %g)gﬁo mﬁkg‘r oggﬁgﬁ ?1 aSngg’ C(PM%%?G and - SRt wherein R-i is

| ower al kyl ) Rbisbrdapsd o(dmvara}kyl R~ is methyl oc ethyl; and
R’ is selected from the group coasisting of h)r_drogcu. lower alicoxy. halogen. cyaao,
~CH ,CH=CH,, -CHO, -NR“R” and (CHINR"‘R" wherein R and R may be the same oc
different and are either hydrogen or ;llkyl. or_to&ethcr form a five- o si(—meu}bered_cydoalk’l
graup oo(ioua((y coulainiag au additicaal nitmgcn tielevaatom;

R¢ is selected fcom the groun causistiog of hiydcogen, allyt, acyl, -C(QV-aryl. -C(OV-allp
and SO, NH,;

R’ is selected froa the group cousistiag of hydcogen. halogen. -NQ,, -CHQ,
~CH,CH=CH,, NR“R"" aad (CHNR R wherein R aad R'" may be the same ar different
aud ace either h}’drogeu, alkyt oc acetrl_;

R® is selected from (fie group cousistiog of fiydrogen, hydroxyl. -OR" and SR" wheceia
R® iclgwer z(kyl, lower acyl ac acyl;



R 9 and R3 arc selected brow the group consisting o f hydrogen, |8WwdFNE&2R0?
and hal ogenated | ower alUcyl, oc are linked together to forma five- oc
sirc-: mecnbeced hetecocycl oal kyl tic~g; and L is a tine- oc six~enbered
cyclic neiefy that may oc caay not be aromatic, optionally containing L to
4 hefecoatoais selected fcocn the group consisting of NN, Oand S and
conbi aai ti oas theceo~ and optionally gybstituted with one oc nore
subst-ituents selected fromthe group consi-sting of alUcy(, al keny(, alkoxy,
ha(ogenat ed al kyl, a(lceayl, and al koxy) carboxyl) hydroxy, am no, vitro)
cyaaa) and lta(ogen In anothcr enbodincnt, the inveatian relates to

phar maceuti cs(.conpositions contatiniag, is conbination, a - .
phartnaceuti%aF (o10) 8% carrier and an anti-estroge~ic conpound o

t he.inventi g add B2 acc 2N agcnt tmtmraameges&aagggﬁ.%.ﬂydrb@&, edLAGH
cstc-ogeni C ?ﬁé&Vit as nmay bgﬁ&g&e m ned gy t he degree of 1t~t~ibition and
degree of 224 “&f‘f’%‘?.‘”‘fﬂ%élf ?{“’%ﬂg&f" A vivepertcewelred ai uee
phOSphafe&&eyas&iyﬂrhg,ﬁ&ﬁum&@sﬂ:@mm&s@tmﬁﬁfd&%j.;wh conpounds are
steroids having a 1, 3,5-estcatcicae _nucleus that are 17 desoxy, and

pact i cul ady IpaBseracaimhstrdgrclismaicty fat v ps mgy aptbe spamaic.oppilg R~ at t he

| 7~0Si tchRBiaia@ 5 # R¥BrohBmS bdlstedd ol thé Qodpdaasiftia of NNDald §hadBmbitidflod?d aS
definod .above. 24 JUNE. 2002, 9b Typlcalh%g t he pham~aoeai t ~cat cocnposroons

~t anai dhegeobsad petiogally spbstiyed it one Shinginiub trlastpd S fhaeroup congistinglof (1

(11?7 enfigl, hicdayt, -alkoky) 11 REEH hikPR ke T RRULIRY, AUbRA, HyBNRP lakiddd, 78! &3nd, 0

met hods 0of ~using the novel oornpounds as adti-esrrogeiuc agaits. ."The nave!
artbi- Lﬂ@?ﬁic ooni pouads Gn~d uti~ty in tcea~ting i~viduats with

d' u~ders that- ace estrogen-dependent, i_e., oouditioas oc dis+~asa that ara
cstcogea-i nduood or estrogen-stinul ated. |npost exa~c~ples of such a use

i ndude t~-t of 6feast, uterine, .ovari-an nerd e%ncreatic cancers. the

conpounds nay I 2pdiigEbodieal, tis inventioa ighcylogg Cogeodrds hatai®s of treating
oatai a oogdigog% ﬁﬂ%mﬂi deca that ue not estrogeadependas<, 0g_ )
non- esbr ogu peagen cancers, and particutady cancers W(,ich are tiiultipk
dcug~~istant. In a fnttia anbodi nent, the invatbhian relates to nethods for
using the ooa, pouads ofttre invaatiga ag tj ssue-sdedive anti-cstrogcuic
agents, i.e.) as - SERMs," to_trea -Jct veat G&Qast di sorders, to
i crecease Gone iinass and/or inhibit bone loss, to |opec serumdtvlestero~,
acrd, the like: In yet another enbo&frem js®npexfion relates to a use
of a therapeutigally effective anpuntg+of Jnpoungds of the invention in
rogeh- dependent
di sorder, qon~strogen dependent | opdrosi s, for increasing

o]

P10 NN0 C

bone mass, for inhibiting bone | osy§, pujnonafy hypertensive disease, skin
atrophy, vagi nal atrophy, estrogenfldepghdentl CNS di sorder and for |owering
serum chol estrol in the body affgranmgt”. R e8C~crol ~ of ~tE Frc~~~ Fig.
t illustrates is graph formthe effed f {,wo representative aoai pouads of
the invention on trabocul ar bone den&i'ty i ovarioctortuzod rats, as

eval uated jp&xanple 42 herein. Fig_ 2 illustrates is graph fornr the
effect of two representative conmpounds of the invention on urine |evels of

Blanpl & 42 her M ol il Bl Ol TR dhe e 10 78 UG R 67 1

r epr esent edafigeat@npounds of the invention on serum feuds of alkaline
phosphat ase i s _,0vagrectonri .as evaluated in Exanple 42 herein_
~OPFS FOR CARRgfggférfquﬂﬁgqa%W%jhi|CN Before the present conpounds,
conposi ti ons akds kgdidvadsl incledidg stdéasband oxypdn alewcyulfveatom| 2udiog nitgdeatom in the
under st oogd t hat i S i nt i i | j.[q ReEGa i e s or
ceactiorr {;‘I)."'cl (‘)’ﬁ%ﬁ -tHI]’b%g ,'ﬂéggﬁ_%@%grlﬁa%ghwggﬁqacﬁ rsrulﬁer S, igiéﬁ?{)c %g@t}% cul ar
admi ni st r substdweatseglectndifram tiesgreupcdonsistiaf oblydouyk exo, elkpyy, aminoj ajkylisybstitatedre

under st ood that,the tcypiin Uad Hﬁ%g is for the purpose of
describin%nﬁgraPEﬁP&%ygﬁ%%ggﬁgﬁ¥§'ortrg a is not iateaded to 6e limting.
24 , 7Ul VE 2002XMiEhpivgd $bBydatchitizDbLadidd &t leatlonk bxyges ttole sullur atda dalfor as used
in the specificatio d the appgnded cl gj the singular for "oy an”
and "t ho e fib e Bt phFePEres T a0 lelReS ot s QiR afloc

ot herw sesc Thus, for exanple, reference to "an anti-estrogenic agent"”

i ncludes m xtures of anti-estrogenic agents) reference to "a pharnmaceuti cal
carrier” includes 5 mxtures of two or nore such carriers, and the |ike.



. s . . . . ; 2002
In this specification and in the clainms which follow, ref erencez%/\nJWEbe

made to a nunber of ternms which shall be defined to have the follow ng
nmeani ngs: The term "al kyl" as used herein refers to a branched or
unbranched saturated hydrocarbon goup of 1 to 24 carbon atons, such as

met hyl, ethyl) n-propyl, isopropyl, nl10 butyl, isobutyl, t-butyl, octyl)-
decyl, tetradecyl, hexadecyl, eicosyl, 4etracosyl and the Pike) as well as
cyel oal kyl groups PR RSkl RRE Doldocy GYGLRRGK e PRI RSk lliE L €T M

"l ower alkyl" intends an al Kyl group %C? one t0°SI X carpon at o erably
one to four dBrERYAcusiging of tiecs epigsaededlval kyl " as used herein refers to a
cyclic hydrocar boatdf2 & peE3REUOCRICE kh@din R QAR stliGhoRa opwérqwn?m Wit

cycl obutyl, qx&%&@%élh &S cl h{exxﬂlm cycl oheptyl and 15 cycl ooctyl . Fhe
term"al kenyl " as Used hererm re ereto a branched or unbranched

hydr ocar bon™ gr oupRof sefectedfram the grorensistionnf tydsegen hyrongl, afiyl] dest, 20 eliatgnbl e
bond, such asysaéherydad -IR@RRRAN" is ABQD! ARANM aryi; DUt enyl) i sobutenyl, .
octenyl, .decenyl et rr%de%%eﬂxjx,a hexadecenyl, eicosenyl, tetracosenyl, and
the like. Preferred dl k%nfyf roﬂ(ﬁg herein contain 2 to 12 20 carbon atons.
The term "tower aflissaipgted Toﬂ‘tﬂgﬁrﬂﬂ‘ypaws'aq‘qseﬁwogwwpﬂ@ﬂmmmm syaio, car bon

at ons, pref er@pby-¢aRCHO, -FRUR® GRT ROHNIL R itiecdil R “BERT IR mBME QA ASED Vireced: Nt NS
a cyclic al kenyl Q‘Fokl of tk“(ﬁe é’%ﬁ‘&:’gﬂ‘%\ Ereferably five or six, carbon
atoms. The termorai ks osaliofesipesits B2 fisr ariopgnbsed pshalkdacs  unbr anched
-hydr ocar bon gptioelly oitaidiag en Riditiowt Witwzembetmmtogont ai ni ng at | east one triple
bond, such as et i Rkbieotd 64R dRRIY Bikistink SEUPES, ; B e iSARELY Y1)
octynyl, dec%and the like. refer%eﬂgalﬁl{hy 'ﬁ%%@y%%gﬂaﬁh‘%i n 2
to 12 carbon at . The term "l ower al kynyl" intends an al kynyl group of
two to six carbol ssdwed fpn dk erapiogsittingolihgdcbgon halogen bNO,, atfys. The term
calkyl ene” aguaplrl i@t il @ionk R Awtldditchi R0 el ggmsﬁgg difercifOf @RCN e
sat ur at ed hyd&oia bon group of to 24 carbon atons) such as. met yl ene,.

et hyl ene) n *%% "‘G‘@NE*“ BO*AY 991338%9 - 12 PCT/ US98/ 27406 propyl ene)

n-butyl ene) n- h?ﬁxxlsc% ,gﬁﬁxlﬁu&w&aﬁ&gm?&xéem?mmme&aLmamam&% he

i ke. The term "1 ower af yl ene" refers to an al kyiene group of one to six
car bon at oniglowpralifrb e a9y 8FA8¥% 0 four carbon atons. The term "al kenyl ene" as
used herein ref @ §tjdeogea diafipneiti on@bridtiancire & io, B iswpteasnthed hydr ocar bon
group of 2 to 24 carbon atons containing at | east one doubl e bond, such as
et henyl ene, ReBFsEEasrEHe2d put enyl ene, n-hexenyl ene, and the like. The
term "l ower al kenylene" refers to an al kyl ene group of two to six carbon

at oms, pref er ablpy L0 LPindcpbificr@ sdnRRd Ré@ B grodih@ndistingnf hpdcbgon hydast, used
herein intends an al ky| u ound t hr j o h ' et her

|i nkage; t Hater&yL (a‘ﬁ“"ﬁ’f“g[ogyg‘ 387 ngown%sz‘g%gﬂa&a?dﬁgg&g% alﬁég}l{aIﬁ]rﬁf/almm\;?\J)nmér e al kyl
is as definmsy above. A "lower al koxy" group intends an al koxy group
containing one {0, Sl X MRaE Plcphoit ARbyes@N R0 four) carbon atons. The term
"acyl" is used in’ts conventional ,seonsg to refen §Q,:d,SHRsiifiehte

al kyl - C- (O -Thigeidient %g riher ongisteh8ff REURPITHEERT 0| Swer -acyl "
refers to ano%rf%mﬁ}é@ wherein the al kyl noiety of the group contains
one to six, nore preferably one to four, carbon atons. The term"aryl" as
used herein, and unless otherwi se specifieghh refers to an arqg tic speci es
containing I to 3 aromatic rings, ,eithegi® isqdHgE—-DFnkeTH,)amd q}ther
unsubstituted or substituted w i D8 s_;_.t_tgﬁtituents typi dal ly sel ected
fromthe group 20 consisting o kower al koxy, hal ogen, and the
like. Prefer@dyl aryl substm2 P dyomatic ring or 2 fused or

| inked aromatic rings. The t} rLefers to a difunctional aromatic
species containing | to 3 ar hgs fubstituted with 1 or nore
substituents as above. PR%&ferr#d aryi en®’substituents contain | aromatic
ring (e.g.) phenylene) or 2 fuged ogs |inked aromatic rings (e.qg.,

bi phenyl yl ene).




25 The term "aral kyl" refers to an aryl group with an al kyl subst i24u@iNE 2002
The term "aral kyl ene" refers to an arylene group with an al kyl substituent.
The term"al karyl" refers to an al kyl group that has an aryl substituent.
The term "al karyl ene” refers to an al kyl ene group that has an aryl
substituent. 24 JUNE 2002 WO 991 33859 PCTI US98127406 - -13 The term
"heterocyclic" refers to a five- or six-nenber.ed nonocyclic structure or to
an eight- to el even-nenbered bicycl it?c het erocycl e. The "heterocyclic"
substityents herein may or nmay not be aromatic, i.e., they nmay be either

het er oar whein: het er ocycl oal kyl . Each heterocycl e consists of carbon atons
and fromone tq three) typicall - W0, 5 heteroatons selected from

t he group con@%ﬂﬂ&%ﬁ'“ﬁ%%ce%ﬁg%fgéﬁ&%d sul fur, typically nitrogen
and/ or oxygeng g\ sterns “hal o" and "hal ogen" are used in the conventional
sense to refer to a chloro, bronp) fluoro or iodo substituent. The terns
"hal oal kyl , " Ecindaleges iy the range of A FG f ¥ (or "hal ogenated al kyl, "

"hal ogenat ed al.kenyl,." ©Of ¥ 1) RYISCRRET, QhseelnR'&andal Kyl ,
atkenyl or al %}ﬁ??@%“&ﬁ'g‘f“?@%g‘g??%@g?aiﬁ)"%"‘éﬁkat (east one of the

hydr ogen ré ey despeh belogepalpyl sl Whan2isgisenteR' inhydrogemalkglprhaleeestn  The term

"“hydrocarbyl" |s used in i}s conventi.onal, sense tq r ydrocar bon
group cont ai nRn seleptsd fro BRup Sﬂﬁﬁf‘“%ﬂé"yrﬁ‘iﬁ%eh@f‘?"gﬁg{‘?g,9‘“‘2?’? ’c{;@ri c or
aromatic 11 NBNE LORY Jad ASRO Wheieat RB1Es fkylpddyPsiadyle, al icyclic and/ or
aromat i c_l'lrml gtres” Ali phati¢c and 15 ali c%/cl i ¢ hydracay b\E/flé{ ewge slat ur at ed
or they hay cRhiszselctehGonrthagoup consisting ak bydrogshdy deaxyhy !-gﬁé/ WM'e bonds.
The hydrogcar byl - su ftu & .herej g lictinbd p&oil@tn 1 to 24 carbon atons,
nmore typ YA IZa‘bd‘;"SE){or?né e(ﬁlr'ms Qgﬁ% aﬁ%‘y B‘% su g’ti tuted with various

substi tuerﬁqsﬁﬂgoéé{gﬁgmajkygmoups, or may be nodified so as t.o contain
ether, thioether,” -NH, -NR -C(Q.-, -C(O-0O and/or other |inkages. 20
" Opt i onal "RYis sélepdi fomatticyroupsansisqngal hydroaen, faseg alkprr. haloges; cvamed

ci rcunstance nmay or may not occur, so that the description includes

i nst ance CHRHFEH;, REHO), R 1B cand e(FEANRER S rveherais Riaod K \anas be the salsess’ not .
For exanpl h hr.ase, "optiaon S i " a,non- rogen
subst 1 { UERab R il e bisa 30 il of B! KR 6T R g indbey BRRGINE 130

st r uct ur geupbgticially onbaiiitnl Yid adiitonat nineped hetadatbm; present and 25 structures
wherei n a non-hydrogen substituent is no resent. Simlarly) . th hrase an
"optionally p'f‘%éﬁ?"%’dof&mldé’ %moagwﬁ*w‘f!ﬂﬁ@&cwh%ﬂ@&rﬂ é%ob‘r"ﬁé ‘C?Q)B in the
chem cal r | rein neans that a double bond may or may not be

o ot

present) an ent, a single bond is indicated. 24 JUNE 2002 WO
991 33859 - 14 IGT44S%8l favd 08 gt coasisting afhydrogery halggeh, "WNOgaCHONt " as used

herein r educsipn | Wy and/ g [ r egeenc f SY t ons,
el i m nat %ﬁ%ﬁgﬁﬁg&o‘& %%Rgfﬁ)\éﬁ{jeél Vﬁ%‘ﬁmcaug"efﬂpf“é’ )e"ﬁ?'feon 61"t he
occur r engieht MRS kB I/dddgen, Al ok acender | yi ng cause, and i nprovenent or
remedi at on of damage. Thus, for exanple, the present nmethod of "treating"

an 5 estrogelh‘-ideﬂendﬂmmdie@ﬁtdﬁibhsi&iué&ﬂnyﬂ@,@eﬂ,il‘?dwg.@Qngjl(p,slgncorrpasses
both preyentigp.of the disorder and treatnent of the disorder in a
clinica V%WWHBWTWE?F% the terms "effective anount” or

" phar maceut i Rajd NetRfibfeditve amount” or "an effective-anti-estrogenic
anount"” of an_agent” as provided herein are neant a nontoxic but suf-~rcient
anount of t HE” isdwdtogemondpweri alleylzand desired prophyl actic or therapeutic
effect. 10 «W J s be i,nted out_ bel ow e exact anmount required wll
vary from su jaé‘bd[dtgegﬁgﬁlggfqgeﬁgﬁgﬁﬁ?ﬁdh%w]?ﬁg’%‘ﬁé& %ﬁoﬁ'ﬁ%@‘%ﬁhagener al
condi t i siuploéovhlent toad) ect, the severity of the condition being treated, and
the particul gr antj-estrogenic agent and node of administration, and the

li ke. Thus, BiandRnye igdspendendy hydrogsadpwgr alkyl og halpgenafetl dawenatkyh wpaset . "
Howev ergiad [ate i i VE ? nt in any individual case may be
det er m ned %’g&%gqgﬁgﬁlo eoréiély‘r%%%i)l/&g IT1n the art using only routine
experinmentation. By "pharnaceutically acceptable carrier” is nmeant a
material which is not biologically or otherw se undesirable, i.e., the
material may be adm nistered to an



i ndi vidual along with the selected anti-estrogeni c agent w thout cAudiNig2002
any undesirable biological effects or interacting in a del eterious manner
with any of the other conponents 20 of the pharmaceutical conposition in
which it is contained. Simlarly, a "pharmaceutically acceptable” salt or a
"pharmaceutically acceptable" ester of a novel conpound as provided herein
is a salt or ester which is not biologically or otherw se undesirable. By
"anti-estrogenic" as used herein is neant a conpound which tends to inhibit
the in situ production of estrogens.such as estradiol, follow ng

adm nistration to a mammal i an 25 itidi vi dual . Wiile not wi shing to be bound

by theory, t idavent gL8k | i at, the co unds. of the invention
are anti-esggﬁaéﬂ¥€nfﬁéﬁg@bre EvagT#$%§1%$n€8ﬁﬁgFVﬁg€ Vm ki ng the

bi ndi ngptibnatlytcoami@ingt lotoi 4t Ii:terament seldctibfrbi th @olyy cdbisBALIEN, @asd Shgd | ne
tissue. Anti:esé&ggenic activjt caq@&g@&yaluatg% in gggns of inhibition of
est r adiBrbgtons %ﬂﬁ""&ﬁ%&%@s%h%ﬂ“& {ORG P RofeSubstituents selecied fimac el | s

usi ng, poYoan- ma,@rm " ,gﬁ,&glu}@ -15_

PCT/ US98/ tg%6 degﬁcgr‘i; bed i n Exqgﬁ)egﬁo er el nﬂ%ﬁ%%ﬁ%?ﬁtﬁﬁ ‘novel

ant i - esarboyd niysragycarmigo; alkylisubstio@d emicoadito] cyane,rmnd hhlogeral kal i ne
phosphat ase activity by at |east 34% preferably by at | east about 45%
nore preferably by at |east about 75% and nost preferably by at |east
about 90% 5 By afahaEmbodiaeha did ialddlion bt agehoanmahdsfiakigg taes used
herein is meant a conpound whi ch has | ess than about 5% preferably |ess

t han abotrugtyse ofFqauy ogenic activity of estradiol (as may be

determ ned, for exanple) using the procedures,descri bedg#n Exanple 40). The
term"reduced estrogenic activity" refers fofa ggqﬁ%ggg t hat has 60% or

| ess of the estrogenic activity ofgestradfol rm"tissue

sel ective" as used herein refer R0 cQ ' =jfﬂ% i nvBAtion that act as
SERMB, in that they are antjk-estjroge Jsoduct i ve tissue,

particul &8y in breast and/ oruf By ~H8ve reduced or substantially
no estrogenic activity in repj #@ but produce beneficia
estrogen-like effects in Qb%" j pcl udi ng, but not limted to,
bone and lipid met abol i sf OThat is) g Bonpounds act as estrogen agoni sts
on 15 bone and chol esterol netadl i sm* 1~131119Cy 161914~2i sl 0820A837S46
In describing the |location of groups and substituents) the above nunbering
syst ens whbdeidbe enpl oyed, to conform the nunbering of the

cycl opent anopbepant hr nucleus _t convention used by the |1 UPAC or
Cheni cal Abst&a@t Q"g'éﬁ\r}?c‘é‘aﬂrh‘é’°t“érgfng“%‘s’?§%81 d" as used herein is intended

t 0 mean conpowliéisn datdgedig thdvangd of ®apdiaclosied cycl opent anophenant hr ene

nucl eus. In these structures) the use of bold and dashed |ines to denote
particul ar cdhS& i on of groups again follows the |ILIPAC steroid-nam ng
convention. Tes hydfocdithfiad@didg YWe20d38hPen dtbmulfbd 4681/ afid0 bitragebol s " a”
and "~i" indicate the specific steregchem cal configuratiqgn.of a

subst i t Lriam imthe o 9fanmQ-r iSc. DH1R TN 'iﬁﬁhﬁcvéﬂ@ﬁ?‘g’ﬂ[?’é'f‘&%%r e as drawn.
Thus "a," denoted by a broken line) indicates that the group in question is
bel ow t he general plane of the nolecule as drawn) and "~i," denoted by a
bold line, indicates that the group at the position in 5 question is above
the general plane of the nolecule as drawn. In addition, the five- and

si x-menbered rings of the steroid nolecule are often designated A, B) C and
D as shown. 10 The novel conpounds provided herein are anti-estrogenic
agents that have both anti-estrogenic activity and reduced estrogenic
activity, as nmay be determ ned by the degree of inhibition and degree of
stinmulation, respectively) of estradiol-induced al kal i ne phosphat ase
activity in human |Ishi kawa cells. The conpounds of the invention have
antiestrogenic activity effective to inhibit 10'9 M estradiol-stinul ated

al kal i ne phosphat ase




15 activity by at |least 30% and estrogenic activity of |ess than2ahnme 2862
relative to the stinmulation of al kaline phosphatase activity by 10'9 M
estradiol. Preferred conpounds of the invention have a 1,3,5-estratriene
nucl eus, and are substituted -at either the G 17 position or the CG11 - _ ==
position with a nol ecular noi ety which renders the conpounds effective to
conpetitively block the binding of estrogen to its receptor. O these, the
nore 20 preferred conpounds are the 17-substituted, "17-desoxy"” conpounds,
i.e.) there is no oxygen atom bound directly to the C-17 position.
Particularly preferred conpounds are 17-desoxy-1,.3,5-estratrienes that

di spl ay tissue-sel ective pharnacol ogy, i.e.) conpounds that act as SERMs by
virt-ue of displaying estrogen antagonﬁ%ﬁ1in reproductive tissue but

produci hg bengf.icial _estro -like effects el sewrere in_the body,
particul arl y“g‘f"ﬂﬂﬁ%‘bﬂﬁ‘f“?gﬂ?m‘ﬁ&'gﬂﬁﬁg‘ﬁ ﬁ*%?’ﬂf:?é"-(‘f’ﬁ""?-éﬂ!‘%é“ﬁ's a
first group qfbseedRhdio)tulldyERe) il Shetioadyithetc®ipasaign) o ddicd:UNE 2002 WO

99/ 33859 -17 x RO ;_R X~ 5 Rs R PCT/ US98/I€74OQ!i n which r 1 and r2
represent opti ond- éduogcnrtlial; ogiderny 5 0. 8T d e poysibsiakpttofoaup fivn

consi st.i ng %&&%&u%ma«w&o&@yw@mwﬂuﬁu@oés

configuration. In preferred conpounds herein, -Ris C "The ot her

subst i t uent Jrctoroatixms sohagterk ot ffio grplp Roasisigeo it O ad §. 3 sHbtusodwith fosd

hydr ocar byl n ; Y ii’!EﬁE: glj,ﬁ? gﬁgé xygen at om

sul fur atomﬁgﬁ%%cg?g‘g}%{ﬁﬁ%te%% n the Por c??éagr!! - YPH%’?NH— or

-N(at kyl ~; }G((pwmqlmoywb ath Nowmm?ft@m)«nwrkwm mlehfgmh ' nﬁl ljy ol

contal ning addition St ts an unctional groups such as roxyl,
o Hille W2 HeSe A FRE, ano.” saryl

oxo) al koxy, ant no, ed am no). hal egeno, aryl, heteroaryl,
het er ocyci oal kyl R™as hjdadgch bkloweiteyl; sl i s present, such that the linkage to-

X is through a doubl d. X, i et es CH Y and N-Y. Wen rl
s not present) Bt Krdte tofbidiicageur boR et ey Bl ek Mo,

preferred XasiapRico@ca@bsud20 represented by -Z-Y) -CH Y Y~ or -NRs6Y,
wherein Y, Y and Y~ are as_defined bel ow, i s oxygen or sulfur, and R~ is
hydr agen or | om%%ﬁ?@%@@@ﬁ%&%@%@%@hot present .

X' 08 eit hesodddbo 9t QiccsNRUAS prdditle}, 2N S&I sRalogsTaadiivaGas Byl general ly
and preferably including .at |east one oxygen atom sulfur atom and/or

ni trogen atoMAMedHWews formof an -O, -S-, -NH or -N(alkyl)-Iinkage, and
opti onal | ¥ @4l PLAELAIGE il | . L },U& E andakungt Lopal | groups, as
expl ai ned above w %‘ﬁ res%gﬁtgtﬁ%n@qgﬁg%lg )fm" y géwt ée%uﬁ'gneo(%fzf"ﬂg‘%q‘?gy be

different. Alternatively) X and X may be linked to forma heterocyclic
ring, typically a six- to eight-nenbered heterocycl oal kyl ring cont aining
one to three, preferably two or three, heteroatons sel egfed from the group
consi sting of 24 JUNE 2002 G0 —t—{(CH),—N

\qu

" whereia:
§ s an tntegec in the cange of O €0 5 taclusive;
P & 2 iafegec ia (he raage 0€0 (0 6 iaclusive;
12 s an optiogal double boad;
whea 2 (s peeseat, R is CR"R"‘, wheeia R aad R ace hydcogen oc lower
alkyl, and whea €2 is abseat, R' is hiydcogen, alkyl oc halogea; -



WO 99J33859 -1 g PCT/ US98/ 2T406 nitrogen, oxygen, and sul fur, wit#4nftFod?
and oxydgen preferred. The heterocycl oal kyl group may, for exanple, have the
structure -Z -(CH"*-N(R")-{CH~, ~-Z2- wherein n 1 and n2 are 1 or "2, and

are preferably although not necessarily 9dhe same, RZ' is hydrogen or |ower

alkyl) and Z° and ZZ are independently oxygen or sulfur. 5 Y is Qlégr ogen,

-(RZ’), ~JR-R or &Wmmmmgfmmmﬂ%

wherei n R2' I';’g“ 2 SR AN LERE i Jéﬁn,yL@Qe, typically
al kyl ene, pref Iomer aIk | ene) and Z' and are- |ndependently oxygen
or sulfur L is - < o enosisfgat bydront, afkyt, plenyb gerh 2lrot.ovner

al kyl , 'gfah&'%[(‘%éél('a r,gﬁ&x,@lr c structure, optionally
cont ai n| ng 1 € eroat ons sel ected fromthe 10 group consisting of N, O
and S and conbr natlonby@medﬁmfaﬂ@‘-optr onal ly substituted with one or nore
substituents sele ;QN I IR T o hﬁ},&yjk), , al koxy)
hal ogenat ed al kyl Cﬁq?f&iany oxy (prefera})“ | ower K’fkyl pwer

al kenyl , | OV\BFMKW{#(&I:OQ'@M'NB F@geﬁét eﬁ‘dI‘bV\ElPY'aﬁ kenyl ,

and hal ogenat ggd Qé/%r fﬁ 5? &xﬁ&,gzym B R 2Vl I Gr-saCYano,
hal ogen, hat ogenat e al i kenyl aﬁ 15.al kox§/, nd If may, optionally,

be an aryl enemgamwmpmutx@newmyomﬁmh@w a;

hal o- subst’i t uted g{reﬂm QP@ Ao ddistiny B skibdghd Sl Iglm ower
al koxy-substi-tute enyl ene, or b| phenyl ene,” nore g?l'efﬁg?'/ab y«g%enyl_ene,
met hoxy-sﬁbstﬂ(@ld&ﬁpﬂéﬁﬂz@ﬂs or i'odo- substr tuted phenylene (with R' bound

" to any one of thegi tggg;ﬁ)w s ol ogQ,‘halé’g%u,aR@) néggey e 0 or |,
but are necessarrly | und %93 an ox&g sul fur or 20 nrtrogen
ekh

atom n5, né, Wﬁgﬂalﬂv@ aﬁﬂé{%)é‘ﬂ’e oed B epgycherthe signgc R nmy be

the same or digfgRbERl 2R 05D laggﬁg sel ected fromthe group
consi sting of hydrqgen, |ower aJkyl) and hal oaI kyl) or together form a
monocyclic or -pol YEyesdlested fipauthe arpmprooasiptiog obhydeqsrs ifydx lﬁo%&:y@ﬂrﬁﬂ

substituent r aRésafM Bdeds alyl, lodel 29 ocaB i)’ '. ~-- (Q7. wherein Qis
NR 6) Oor CHZ, Q_,4s oxo or CHZ —and i is Oor 1. Yis optionally

substituted at- ond® of Wefiwtecsthut F“&’ol e carbon atons w th hal ogen, oxo,
hydr oxyl , I ower alri%wad mmwwa&o&m&amm&%w (3RccRiEId 4398/ 27406

alkoxyor han vvrth isos th vvheans QY and Ris C
Y is ot her th g‘b"é‘% lt&ﬁ“"ig’ﬁ?’\{ﬁ-f’ a’lf\’“ i’(ﬂ formJ . Y
~and Yz may behctda@y«smlﬁﬁgddferent and are defi ned by -Z-Y. Alternatively,
Y' and Y2 may bellnkdtofor rin ca

het er ocycl oal kyl P'ﬁ’g"é?s"‘?"e n]éﬁ‘ﬁg é‘i"%&?ﬁf?‘ﬁ%&yg%@“ﬂyﬂ Cabove. The
identity .of dauoaanydﬁmmgerm ﬂMd%aBl‘st&&E@ocﬂﬂw@bﬁﬁﬂ&&mﬁﬁg&'Ni@ﬂﬂdG bond at
r2. \Wen i’ es er ouble bond, linking R to the
carbon atom a’fnﬁf(ﬁ'éb f‘@ﬁ'&a fo“f “g%f“f%%{if%bﬁb‘“’ﬁﬁ'ef"e‘& siepSh R i s
CR'R 2, wher atcttd’ rmaxmﬁcgmap armmgdﬂp&ndﬂna{yy a&bi)hﬁiloébﬁﬁfé@ﬂﬁﬂ, MfeajiOVer

al kyl . The pre red R1 V\/nen I’ZJS ese Ors CH2. Wien r2 is
absent, such "f‘%fg[“”‘tyh‘@fbé" sh o8Y.AG¥- WA R‘i“{fb“’ﬁmto the carbon atom at

the 16-position, then R is hydrogen, aI kyI (preferably | ower alkyl) or

hal ogen, prefer abl[(}/ hx«:r gad(mcnt the iaveation celates to phanmaceutical campositioas
coataining, in combinatioa, a pharmaccutically acceptable cartier aad an ant(-estrogenic
compaund of the inventiaa, i.c., an ageat that &s aati-estrogenic but has reduced estrogenic
activity as may be deteanined by the degree of inhibitioa aad degree of stimalation,
respoctively, of esteadiol-iaduced alkaline ptosphatase activity in human [shikawa cells.
Prefeaced such compounds ace stecaids haviag 2 1,3,5-estcatricne aucleus that ace (7-

desoxy, 2ad pacticulady prefeared cofpouads tave the side chaia -(CH,)_-CHR™ R a¢

the 17-pasitioq, as shown in structucal focmula (), with m, R* 2ad RZ a5 defined abave.



RZ is selected fromthe group consisting of hydrogen, hydroxyl, aIIgMIJUNEmO2
al kenyl, (preferably |Iower alkyl and al kenyl)) aryl) alkaryl, -ONO -OR'

and -SR') wherein R' is 15 al kyl (preferably |ower alkyl), |ower acyl or
aryl. Preferably) although not necessarily, RZ is hydrogen. R is selected
fromthe group consisting of hydrogen, hydroxyl, hal ogen, alkyl alkenyl
(preferably I ower al kyl or al kenyl), aryl, alkaryl, -OR' and -SR 3, wherein
R' is as defined above. Preferred R subs§ituents are hydrogen and | ower .

al kyl. 20 R is hydrogen or |lower alkyl, preferably hydrogen. Rs is

selected fromthe group consisting of hydrogen, |ower alkoxy) hal ogen)

cyano, - CHZ -N rein R' and S may be
t he same or ére%‘zﬁ"are e\“%"%%r o'mgngm%'(/\?eatga&lwwoﬂ'ﬁ t oget her
forma EveddhkdbyunﬂnﬁhﬂhﬁdwcaxKﬂp&kﬁﬂ)group optionally contalnlng an -
addi tional nitrpgen 25 Pref erabl R is.h thoxy,
-NR'R' s or - (}jAGQ‘QR@°ﬁ# E%ﬂ*%ﬁ?"&ﬁﬂ“ﬁ”@“ |8ﬂ§?ﬂﬂﬁ%§?mg ularly

met hyl or &H‘i()(dunds 224D el 199 3B Bii-REeb4 AR IBip S48 find Qutlepial S
selected fromthe_ group conS|st|ng of hydro en, alkyl) acyl (preterably

| over al kylrewe ingfiaduals wihydisocderssfratars este Eetyiic. spaddiansprdiscascs

(Sul'f amt clhat & LR m&dwwm.awwmm SWEhaRELE) - O(O - O,
and -C(O-t-butyl, with hydrogen and sul famate partlcularly preferred. 5 R
i s sel ect dacludofecatment g6kipast efesins rovadansiad pgairatic eancdss | Bhyaqmpogids may CHO,
-CH2CHHy -NR 6R" and - (CH-NR 6R' wherein R 6 and R' may be the sane or’
different and are either hydrogen) cower al kyl or acetyl. Preferably, R is
hydrogen. R is selected fromthe goup consisting of hydrogen, hydroxyl,
-OR" and -SR' wherein R' is alkyl) acyl (preferably |ower alkyl or |ower
acyl) or aryl. In preferred 10 conpounds, R is hydrogen. ; RO is hydrogen
or lower alkyl, with the proviso that when Ris N) R is not present. Wen
R is present, it is preferably hydrogen or nethyl. R is nethyl or ethyl,
typically.ethyl. Forrmula (I1) represents a second group of exenplary
conpounds” of t'he inventioni5 X . X~ R91-9 R4 R020.,.~~RR-R _ 1|
) Rs ~. r2R20 R6 0~ ~R3 R R$ in which:-r I, r2, R R, R, R, Rs,

R6) R, R, R) R, Xand X are as defined above with 25 respect to
formula {1) conpounds; and R' and RZ are independently selected fromthe
group consisting of hydrogen, hydroxyl, alkyl, alkenyl, alkynyl, alkoxy
(preferably tower alkyl) |ower alkenyl, lower _ alkynyl, and | ower al koxy))
and hal ogen) or R' and R~ together form =0 24 JUNE 2002 WD 99/ 33859

PCT/ US98/ 27406 -21 Preferred conpounds of structural fornulae (I) and (I11)
are conpounds wherein rl



is not present, Ris C, R is hydrogen or methyl, X is -OY or -S4y 2902
-(CH~, ~1-NR~R 0 or -(CH~-O (CH~-[L-(CH",,J0,-[O(CH~, ~sJ,~-NR'R wherein
L is phenyl ene, nethoxy-substituted phenyl ene, iodo-substituted phenyl ene,
-NH, -N(CH3)- or -O, m1l 5 through nfjgare 1) .2) 3 or 4, R~ and R are
hydrogen, Lower alkyl, haloalkyl. (preferably |ower haloalkyl), or are

| i nked t oget hetsa wwhmemdaeherrmgbeﬂ«qdndrﬂoﬂgaﬂm&h@as dat m&&&&cﬁ«
earlier herei toget her representin for exanpl e) - CHZCHZ- NH- CHZ )

- CHZCH2- mzc?@m&“(e&rm -cstrogegdspegden MW@wmm or

sul f amat e. Prﬂ{,ﬁf,ﬁﬂﬂ. Gesiemidnds of structural forrrul a (Il), in particular,
are wherein one of R 9 and R2.is 10 hydrogen and the other is hydroxyl)

| ower al kyl, or | doafuctheqsmhipdimegy, the faycation relates{g mpeshads fer ¢sing thegompo

Formula (11 I) t@akw‘g,a@&ﬂ;& ggp,ha g,p«gmgge

i nvention 21 %ﬁgﬁﬁ%%‘ié 15 R4 o ~ ~n l'tx4 f tqu}%e/ R3 R
R8 20 in whi difcyent bsepst disocqdasy, &W%Wammwsw@rwmmagmw
respect to Foggidadt dduwd@dd. (TI), and the remmining substituents are as
follows: R~ is hydrocarbyl generally and preferably including at |east one
oxygen at om I6 it fandtheRénibiadimé dRiOinveRiidnlrelgi@MNo au@Naf ia Rhetapedtidalby éfle@ive @fount(Af the- S-

-NH-or - N(al h{gorm@%f (R EABbA R e mm(uk%rof @';.lor@meat thd AT En earzgenca hdggal Iy

i ncl udi ng addj tTonal substituents and functiona roups such roxyl,
oxo, al koxy, dasﬂ‘i"?'iom“*s‘ﬁ%gﬂ‘ APERIENY PR A, OSRRPTBEe b “‘°‘§ﬁ”§$ °“ﬁé‘f‘sévrf6‘a1‘*5}‘1"'“g bone

het er ocycl oallésy, Ip)imanarythiy@rtdnsikealiseady phiircarbphiR Aagimdraphy testopensicpgudent CHP disgdnindd by
_(R2s)~, -JK’ I?orl@@gn sérﬂn)bol‘e&olm{h&m%)mna}nhal(l:\y )~ slmlZ -~3")ni~n9 -JRZ'R
wherein R2~, I% R, Z, Z) L) J, and n3 through n9 are
as defined above 24 JUNE 2002 VO 99I 33859 -22 PCT/ US98/ 27406 Exanpl es of
RZ' substituents within t R eI HETGURES CH~,,-NR~'R and

-(CEl~,a-O(CH ,~[L-(CH" C NRZ" R~ wherein L is
~phcnyl ene, net hoﬁg—bdlm#csmsdpfpﬁsnﬁﬁaﬁ@dﬁdﬂefmfwmmmmphehﬂm - NH-,
-N(CH3} - o l.zn}éz{. WBaslf G JvaribotomizRd oo aRevAlitkdh E dgxiifogen
| ower al kyI, ha oal"ky typrcally 5 | ower hal oal kyI) or are
t oget her tobltminm a het erocycl oal kyl ring as expl ai ned above, but preferably
R-" and R are Ig Leokdh BLemal! of 0Bk &c&ﬁ@é&kﬂl: = oF e NYdr ogen
or al kyl, or, vvhe '"&LJ&%L“' and Re may be Iréﬁed tto for ﬁ?°€‘§"’or
si x- menber edlvayohmu@tcﬂer@tswfewmqucW@mﬂlﬂﬂlﬂc i@ vardastomtized atg @mt ai ns 0
to 3 heterog;z? Oddle'tl_:ec %q%fhcprnthe goup consisting of NNh, Oand S, and is

0

substi t ut ed“W'¥ SUbstituents sel ected fromthe goup consi sting

of al kyl, al kenytig. 3afidstrityd in gadpkrﬁ)«w @pb&@vabfwdwaaddvybpm@dmémﬂ

I il S TR LR

-C(O -aryl ) inlbaba@x ¥l decq@r boxyl , hal ogen, nitrite) nitrate and fluorinated
al kyl . Preferably) R~ is hydrogen or nethyl. 15 R~ is hydrogen or | ower
al kyl, typically hydrogen or nethyl. RZ' and RZ' are both hydrogen or are
bot h met hyl ene bound t QRS ROl i o\ | 3 ent bond. In
addition, mis an |nteger I n the range 0 usive, preferably 1,
2, 3or 4 and nis 0 or 1. 20 Preferred conpounds of structural formula
(i) have t for mul la), . as follows:

Beface the preseat compaunds, comgpasitioas and methads are disclosed aad
descabed, it is to bc.undastood that this inveation is not limited ta specific reageats oc
reaction conditions, specific phacmaceatical cardecs, oc to pacticular adavaistcation
regiaeas, as such may, of course, vary. It is also to be uadecstood that the tecminology

- used heceia is foc the purpase of descabiag pacticular embodimeats oaly 2ad s aot

tatcaded to be limitiag.



RR9 H2)mI1-O-1--(CH2)P NR3p Rt 25 (la) R R Ra 24 JUNE 2002 ¥OJUNE 2002
99| 33859 -23 PCT/ US98/ 27406 In structural formula (la), i2, R through R
and R are aeoomdgsyed Wi th respect to the substituents of S?’E‘l‘ﬁfsb’z{ 406
formula (1), the subscript "nf' is an integer in the range of 0 to

i nclusive; preferably 1, 2) 3 or 4) the subscript "p" is an integer in the
range of 0 to 6 inclusive, preferably 1, 2, 3 or 4, R~ and R are | ower

al kyl, preferably nethyl or ethyl, orlls are Iinked together to forma

het er ocycl oal kyl ri n%, t oget her representing, . for exanpl eJ .

- CHz CHZ- NH-C - i be npted th. 38 use inthe specifiggtfon.and thegppended gfaimy, dhee, and
Lis afivg; ' -WF 4 SheA ihG & edTBIY be
aronatic, gﬁ %rp?rg?la ly cgnt al nsl 1m?etoﬁlﬂ§$e?‘{(§gta%ns se en(t:ét;igéle%‘r?%mthe
group consdistatespthdrwide. Thas)doSexamglecrefdyencaito Sasantikestregénic agedt“dpdludesal | y
substituted.wi th gne. or_ nor.e suli)stituents,,se ect ed %8 from.tge roup

Consi st i ngMBFutes REE-S5teBRVIF B, SSfrende 4p 5 BRAITAREFLFA) pprmien) indigH. and

at koxys( pr fhenRE b th@¥emor! saih tartierdaind3h&may! ) | ower al koxy, hal ogenat ed

| ower al kyl, hal ogenated | ower al kenyl, and hal ogenat ed | ower al koxy),

car boxyl ) hydr olnthissspecification andin theclaims verich followgefereneamill beimadé to 2r ef er r ed
compounds. RASEABIRRY e DAY S ik (LR blbuifadbinploze Nt the
3 Q4 Q 25 wher eThe rmpPalkil? as asud Hiereirtrefera® dlsrandhed onlibtenched fatiatedect to
a1 oup. consHSERHSRERIPCLIAS ARMAYRS. ush SR, SR PraRS EBrORA | ovir
5 10, it O S, RS e B SBAPE .
Si m | ar | y, asprelf ssrayeldakkpingroupsdsicin s cycloperntyly eycldhexyhahdithellike. The eermHboviar nul a
(Ia), as atl%i'l; thtends 55 alkyl group of one to six carbon atoms, preferably one to four carbon
atoms. The term "cycloalkyl" as used herein refers to a cyclic hydrocarbon of from 3 to 8
carbon atoms, such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and
15  cyclooctyl.
The term “alkenyl” as used herein refers to a branched or unbranched hydrocarbon
group of 2 to 24 carbon atoms containing at least one double bond, such as ethenyl, n-
propenyl, isopropenyl, n-butenyl, isobutenyl, octenyl, decenyl, tetradecenyl, hexadecenyl,
eicosenyl, tetracosenyl, and the like. Preferred alkenyl groups herein contain 2 to 12
20  carbon atoms. The term "lower alkenyl" intends an alkenyl group of two to six carbon
atoms, preferably two to four carbon atoms. The term “cycloalkenyl" intends a cyclic
alkenyl group of three to eight, preferably five or six, carbon atoms.
The term “alkynyl" as used herein refers to a branched or unbranched hydrocarbon
group of 2 to 24 carbon atoms containing at least one triple bond, such as ethynyl, -
25  propynyl, isopropynyl, n-butyayl, isobutynyl, octynyl, decynyl, and the like. Preferred
alkynyl groups herein contain 2 to 12 carbon atoms. The term “lower alkynyl" intends an
alkynyl group of two to six carbon atoms, preferably two to four carbon atoms.
The term “alkylene” as used herein refers to a difunctional branched or unbranched

saturated hydrocarbon group of 1 to 24 carbon atoms, such as methylene, ethylene, n-



(CH~~-OL-(CHAP N~ 30 R5 R9 R,,.vVRHCR 10 R6' Y Y 'R3 R Rg bmJuneE 2002
structure (lla), r2, R) R through R, R, R' and R~ are as defined with
respect to gomeasgels of structure (I1), and m p, L, R ? S /%4@68
defined with respect to 15 conpounds of structure (la). Particular

preferred conpounds of structural formula (l11) have the structure (IIb) 20
(~) 25 R~ ICHW N~ Rao | in which m p, R and R are as defined above
wWith respect to structure (la)) and-R2-, Q) Q, Q@ are as defined with

respect to compounds of structural fornula (1b). 24 JUNE 2002 WO

991 33859 Rﬁb’;ﬁﬂ&ﬁ&-ﬂﬁt&ﬁﬁe I?r-béxgrene,dlecﬁmwque@IemI hmﬂecybhe fad whd fike( 1 1 1)
have t he s‘t ruct uyl Lﬁ%ﬂ%\ﬂ III Rs 10 RZ? ?%g%w 30 R while
particul ar 8?’ &f?ra FW&“?P ppe F%ﬁ}’éc aQMSyct ure

(Itib), wﬁ,geﬁbjyoﬁu%rd‘;,mgﬁa@&sdef| ned above with respect to conpounds .
(la) and (1b), respectively. HO 20 w~ Q@ R~ ~~(~Z)p N\w 30 (CH O~ _J 4 Q

Q Thus, it w | |IThedernpialkenylenesas b;edthme refers Lo edhﬁmcttomd baanchedhar t he

Dl 18 0 S RRB gy BE Y S22 o R e PR

CH- ( CH2?mbond) sucK 4d-€hdnylire @-propenylene, n-butenylene, n-hexenylene and the like. The
term “lower alkenylene” refers to an alkylene group of two to six carbon atoms, preferably
two to four carbon atoms.

The term "alkoxy" as used herein intends an alkyl group bound through a single,

10  terminal ether linkage; that is, an "alkoxy” group may be defined as -O-alkyl where alkyl is
as defined above. A “lower alkoxy" group intends an alkoxy group containing one to six,
more preferably one to four, carbon atoms.

The term “acyl" is used in its conventional sense to refer to a substituent
alkyl-C-(O)- wherein alkyl is as defined above. The term "lower acyl" refers to an acyl

15 group wherein the alkyl moiety of the group contains one to six, more preferably one to
four, carbon atoms.

The term “aryl” as used herein, and unless otherwise specified, refers to an
aromatic species containing I to 3 aromatic rings, either fused or linked, and either
unsubstituted or substituted with I or more substituents typically selected from the group

20  consisting of lower alkyl, lower alkoxy, halogen, and the like. Preferred aryl substituents
contain 1 aromatic ring or 2 fused or linked aromatic rings. The term “arylene” refers to a
difunctional aromatic species containing ! to 3 aromatic rings substituted with 1 or more
substituents as above. Preferred arylene substituents contain 1 aromatic ring (e.g.,
phenylene) or 2 fused or linked aromatic rings (e.g., biphenylylene).

25 The term “aralkyl” refers to an aryl group with an alkyl substituent. The term
“aralkylene” refers to an arylene group with an alkyl substituent.

The term “alkaryl” refers to an alkyl group that has an aryl substituent. The term

“alkarylene” refers to an alkylene group that has an aryl substituent.



24 JUNE 2002 WD 99133859 -26 and nost preferably R29 i (CH-v N ~ R39 JoNE 2002
PCT/ US98117406 '' at the G- 11 or C 17 position, as well as

17-desoxy- 1 Eﬁg atrienes having the noiety R2i 10 ~(CH2)~ R~ preferably
R~ -(CH~mOL-9? N~R30 15 and nost preferably @@ R29 ~~ (PEMAS8A406 R30
-(CH2)mO 20 @B 4 present at C-17. Inportantly, the novel conpounds of

this invention in which R6 is -SOZNHZ are potent anti-estrogenic agents as

well as prodrugs for the parent antiqgstrogenic 25 conpounds which are
generated in vivo by hydrolysis of the -SOQZNH2 group at the C 3 position.

Exanpl es of spegiefrirn HIBRPOYIRE" @ferd o VRV %Psakqm.uwmgmgaic ﬁﬁﬁuﬂ@ér
limted to, the follow ng: 24 JUNE 2002 WD 99l 33859 -27 PCTNS98/ 27406 0
-0 N H || toan eight- to eleven-membered bicyclic heterocycle. The “heterocyclic” substituents
herein may or may not be aromatic, i.e., they may be either heteroaryl or heterocycloalkyl.
Each heterocycle consists of carbon atoms and from one to three, typically one or two,
5  heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, typically

nitrogen and/or oxygen.
The terms “halo" and “halogen” are used in the conventional sense to refer to a ,

chloro, bromo, fluoro or iodo substituent. The terms “haloalkyl,” “haloalkenyl” or
“haloalkynyl” (or “halogenated alkyl,” “halogenated alkenyl,” or “halogenated alkynyl”)

10 refers to an alkyl, atkenyl or alkynyl group, respectively, in which at least one of the
hydrogen atoms in the group has been replaced with a halogen atom.

The term “hydrocarbyl” is used in its conventional sense to refer to a hydrocarbon
group containing carbon and hydrogen, and may be aliphatic, alicyclic or aromatic, or may
contain a combination of aliphatic, alicyclic and/or aromatic moieties. Aliphatic and

15  alicyclic hydrocarbyl may be saturated or they may contain one or more unsaturated
bonds, typically double bonds. The hydrocarbyl substituents herein generally contain 1 to
24 carbon atoms, more typically 1 to 12 carbon atoms, and may be substituted with
various substituents and functional groups, or may be modified so as to contain ether,
thioether, -NH-, -NR, -C(O)-, -C(0)-O- and/or other linkages.

20 “Optional" or "optionally” means that the subsequently described circumstance
may or may not occur, so that the description includes instances where the circumstance
occurs and instances where it does not. For example, the phrase "optionally substituted"
means that a non-hydrogen substituent may or may not be present, and, thus, the
description includes structures wherein a non-hydrogen substituent is present and

25  structures wherein a non-hydrogen substituent is not present. Similarly, the phrase an
“optionally present” double bond as indicated by a dotted line ---— in the chemical

formulae herein means that a double bond may or may not be present, and, if absent, a

single bond is indicated.



24 JUNE 2002 WO 99133859 -28 Ho O /N 1 N~ ~I =s PGI/ US98/ 27406 75283UNE 2002
24 JUNE 2002 WD 991 33%59 \~ -29 cs PCTNS98/2' 7406

WO 99/33859 PCT/US98/27406

-14-
The terms “treating” and “treatment” as used herein refer to reduction in
severity and/or frequency of symptoms, elimination of symptoms and/or underiying cause,
prevention of the occurrence of symptoms and/or their underlying cause, and improvement
or remediaton of damage. Thus, for example, the present method of “treating" an
S5  estrogen-dependent disorder, as the term is used herein, encompasses both prevention of
the disorder and treatment of the disorder in a clinically symptomatic individual.

By the terms "effective amount" or “pharmaceutically effective amount" or "an
effective anti-estrogenic amount" of an agent as provided herein are meant a nontoxic but
sufficient amount of the agent to provide the desired prophylactic or therapeutic effect.

10 As will be pointed out below, the exact amount required will vary from subject to subject,
depending on the species, age, and general condition of the subject, the severity of the
condition being treated, and the particular anti-estrogenic agent and mode of administra-
tion, and the like. Thus, it is not possible to specify an exact "effective amount.”
However, an appropriate "effective” amount in any individual case may be determined by

15  one of ordinary skill in the art using only routine experimentation.

By “pharmaceutically acceptable carrier" is meant a material which is not
biologically or otherwise undesirable, i.e., the material may be administered to an
individual along with the selected anti-estrogenic agent without causing any undesirable
biological effects or interacting in a deleterious manner with any of the other components

20  of the pharmaceutical composition in which it is contained. Similarly, a "pharmaceutically
acceptable" salt ora "pharmaceutically acceptable” ester of a novel compound as provided J
herein is a salt or ester which is not biologically or otherwise undesirable.

By "anti-estrogenic" as used herein is meant a compound which tends to inhibit the
in situ production of estrogens such as estradiol, following administration to a mammalian

25  individual. While not wishing to be bound by theory, the inventors herein believe that the
compounds of the invention are anti-estrogenic in nature by virtue of competitively
blocking the binding of estrogen to its receptor, particularly in breast and uterine tissue.
Anti-estrogenic activity can be evaluated in terms of inhibition of estradiol-induced

alkaline phosphatase activity in human Ishikawa cells using, for example, the procedures
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20

25

described in Example 40 herein. Typically, the novel anti-estrogenic agents inhibit 10°M
estradiol-stimulated alkaline phosphatase activity by at least 30%, preferably by at least
about 45%, more preferably by at least about 75%, and most preferably by at least about
90%.

By having "substantially no estrogenic activity" as used herein is meant a
compound which has less than about 5%, preferably less than about 2%, of the estrogenic
activity of estradiol (as may be determined, for example, using the procedures described in
Example 40). The term “reduced estrogenic activity” refers to a compound that has 60%

or less of the estrogenic activity of estradiol.

The term “tissue selective” as used herein refer to compounds of the invention that
act as SERMs, in that they are anti-estrogenic in reproductive tissue, particularly in breast
and/or uterine tissue, have reduced or substantially no estrogenic activity in reproductive
tissue, but produce beneficial estrogen-like effects in other respects, including, but not
limited to, bone and lipid metabolism. That is, such compounds act as estrogen agonists on

bone and cholesterol metabolism.

In describing the location of groups and substituents, the above numbering systems
will be employed, to conform the numbering of the cyclopentanophenanthrene nucleus to
the convention used by the [UPAC or Chemical Abstracts Service. The term “steroid" as
used herein is intended to mean compounds having the aforementioned
cyclopentanophenanthrene nucleus.

In these structures, the use of bold and dashed lines to denote particular

conformation of groups again follows the [UPAC steroid-naming convention. The

O N QHQUXE 2002
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symbols “a" and “B" indicate the specific stereochemical configuration of a substituent at
an asymmetric carbon atom in a chemical structure as drawn. Thus "“«," denoted by a
broken line, indicates that the group in question is below the general plane of the molecule
as drawn, and "B," denoted by a bold line, indicates that the group at the position in
5 question is above the general plane of the molecule as drawn.
In addition, the five- and six-membered rings of the steroid molecule are often

designated A, B, C and D as shown.

The Novel Compounds:

10 The novel compounds provided herein are anti-estrogenic agents that have both y
anti-estrogenic activity and reduced estrogenic activity, as may be determined by the
degree of inhibition and degree of stimulation, respectively, of estradiol-induced alkaline
phosphatase activity in human Ishikawa cells. The compounds of the invention have anti-
estrogenic activity effective to inhibit 10® M estradiol-stimulated alkaline phosphatase

15 activity by at least 30% and estrogenic activity of less than about 5% relative to the
stimulation of alkaline phosphatase activity by 10° M estradiol. Preferred compounds of
the invention have a 1,3,5-estratriene nucleus, and are substituted at either the C-17
position or the C-11 position with a molecular moiety which renders the compounds
effective to competitively block the binding of estrogen to its receptor. Of these, the more

20  preferred compounds are the 17-substituted, “17-desoxy” compounds, i.e., there is no
oxygen atom bound directly to the C-17 position. Particularly preferred compounds are
17-desoxy-1,3,5-estratrienes that display tissue-selective pharmacology, i.e., compounds
that act as SERMs by virtue of displaying estrogen antagonism in reproductive tissue but
producing beneficial estrogen-like effects elsewhere in the body, particularly on bone and

25  lipid metabolism.

Formula (I) represents a first group of exemplary compounds of the invention
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in which rl and r2 represent optional double bonds, and R is selected from the group

10  consisting of C and N, and, when R is C, is in either the E or Z configuration. In preferred

compounds herein, R is C.

The other substituents, X, X’ and R! through R, are defined as follows.

X is hydrocarbyl generally and preferably including at least one oxygen atom,
sulfur atom, and/or nitrogen atom in the form of an -O-, -S-, -NH- or -N(alkyl)-,

15  preferably an -N(lower alkyl)-, linkage, and optionally containing additional substituents
and functional groups such as hydroxyl, oxo, alkoxy, amino, alkyl-substituted amino,
halogeno, aryl, heteroaryl, heterocycloalkyl, or the like. When rl is present, such that the
linkage to X s through a double bond, preferred X moieties are CH-Y and N-Y. When rl
is not present, such that the linkage to X is through a single bond, preferred X moieties are

20  represented by -Z-Y, -CH-Y'Y? or -NR*Y, wherein Y, Y' and Y? are as defined below, Z
is oxygen or sulfur, and R* is hydrogen or lower alkyl. In preferred structures herein, rl
is not present.

X' is either hydrogen or hydrocarbyl, wherein, if hydrocarbyl, generally and
preferably including at least one oxygen atom, sulfur atom, and/or nitrogen atom in the

25  form of an -O-, -S-, -NH- or - N(alkyl)-linkage, and optionally containing additional
substituents and functional groups, as explained above with respect to X. X and X' may
be the same or they may be different. Alternatively, X and X' may be linked to form a
heterocyclic ring, typically a six- to eight-membered heterocycloalkyl ring containing one

to three, preferably two or three, heteroatoms selected from the group consisting of
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conpounds ggsgn the form of pharmaceutically acceptable salts, esters,

ami des) pro ? 3r other derivatives or anal ogs, or they ﬁﬁ?ﬂﬁﬂwﬁbﬂified

by appendi ng one or nore appropriate functionalities to enhance sel ected

bi ol ogi cal properties. Such 5 nodifications are known in the art and

i ncl ude those which increase blolog al penetration into a given biological
system increase oral bloavallablll increase solubility to all ow

d trat b d.t E . 2002 | 33859
SR RN A AR, S L e N
procedur ggodp R4y féroex'fambf@ havd Jhkgﬁudtﬁ'ret-ﬁe(@ﬂbn,qfl(lﬁl)atﬂg 22 W?d’ﬁ 1 chem stry
and descri bed) for exanpl e, by J. rch, Advanced ani c_he ~c~i: )

React i onsrd nd/Beenbot 3randaseipesfarably althouglinet messemlwbhe\s@mk R? is hydrogen or

Wl ey-| niﬁ&?%c& Zlgﬁg?aaéc'hﬁie g@nkl# 8?”%%'3%%“@@ prepared fromthe free

base (e.g npounds Vi ng or cyclic am ne group) using.-

convent i onal ﬁéarhy;lragan,o-l(m‘);gm’m%br e(li’w‘-tz*l -ROYHLa@ Y el -(RPplsal | y) the
base for n.a pol ani ¢ oIv nt such as

met hanol r et"HEﬁ g‘gpg(q § qj Oé,y dh@'leé‘f‘%“ﬁ‘éﬂg"é‘%a'tyﬂ'f’%l ‘B‘Gut 0 Cto
about 109ref&ab19n@&@rrmah%easn@zr*anarz‘ ateSHRPEAALHIG oxyddh of SRRl ! LNG-G@)I, el ther

preci pitates or brought out of solution by addition of a |ess 10
pol ar soly8mar. -I*Bdi-watrsmal&’i’wyﬂmgepnemmwrﬂ reaycieta fove- emdix-s i ncl ude

pyr uvi ¢ BeTRereacarc xipire Sparadaniginfi B Bemfprs soeekf Forf o o i
aci do f UpRiupCoasitihg I @ahd SAAH domBinitidns tRerbek; m{a%aehaly%ﬁwﬁmtsd WiRM \
acid) mandelic acid, net hanesu 4fon| c acid, ethanesutfonic aci

) .
pt ol uene8if POMPEE saéftttuerymlecy@ from shegroup goasissing pkalkylalkenyl, pkgky.i nor gani ¢

acids, ey I péf%% F i r cid, nitric
aci d, pho%o %lrjfl %g r},}igﬁ %‘? ﬁf aﬁ%glﬁf»gk(g 9(2(!«'9\%% t]fg‘)’o?lrséé%ﬁﬁ’ lrcr)g'g';ﬁ?lbe

r econver aleoxyt, (hal‘ogmaﬂabbvbaalkybyalbgmtedﬂmwemlkdnyh amdjhalmhaed)m Preferred
acid addition s f the present co nds are the c t fu ate,
succi nat o’ﬁgnﬁ?}é‘l’@l E}“ﬁ% %ﬁ‘&f’e‘“gﬁi Gyar o, sh.Awlogen #@s@ a@‘eé‘&ll' of acid
noi g esanem;c fana@fngﬁ oBFiERMY! bel v zﬂylené?ﬁ’:{é) any el aeyla{a Q%hﬁerﬂﬂ? Pﬁéﬁyleﬁé e
prepared in a simlar mannef using a pharmaceut’ cal accept able base such
as sodi umlwdnmtddaphgwlwsslpwm ﬂklxlfsohitmted ahmylﬂnur‘rmhsrch“&xb’ﬁébstm%l um

hydr oxi d nesi dr oxi de or t P ation of
esters |ﬁif8?@§ Llf Wg‘}epﬁﬁ%ﬁ e\ Preher l{{e xyl'gétho or p%'etlr é(ghﬁ"y%&gﬁ%s whi ch
may be p?oﬁ&%ﬂ&stntﬂib@@ﬁe@@éxﬁr(ﬁmﬁﬂlé’ tonad G@hﬁﬂor@dﬂth&ﬂ@éﬂr&dﬁt@dﬂdﬂmmt i ves of

free 25 al cohol groups, i noi eties_which are derjved from ca%wcg)x ylic

aci ds of ot Gl %wﬁw‘hamm \H‘Pé?fé necesgarily | yyhen iy bpyndstoanorygens syfypar - o) ky |
Phangecetifhed ddmB s SRS 4] 88 SR 6 e K ARRIAPHE Ednd RETEAITE! Rigfihe fhaown o

t hose Skl I'n f € art an ‘pertinent literature.
Esters camets different\andtacelindepdndentlyrselectad ifiche) thefgralpsionsistinglof hudrogen,

lower alkyl, and haloalkyl, or together form a monocyclic or polycyclic substituent, with a

preferred monocyclic substituent represented as J', below,

25 ¥ / \Q
/
- @)

wherein Q is NR*, O or CH,, Q' is oxo or CH,, and i is 0 or 1. Y is optionally substituted

at one or more available carbon atoms with halogen, oxo, hydroxyl, lower alkyl, iower



conventional hydrogenolysis or hydrolysis procedures. Methods for puepasE Hgho
am des) 24yd bYdageP02 WO 99/ 33859 -38 PCLYUS98/Z7406 prodrugs, and other
anal ogs and derivatives of the present conpounds, are, sim IBTYs98RT#%i n

t he know edge of one skilled in the art and/or described in the pertinent
literature and texts. Certain of the novel conmpounds are chiral in nature
and can thus be in 5 enantionericatlygpure formor in a racemc mxture. In
sone cases, i.e., with regard to certain specific conpounds iIIustrated
herein, c t I ik By t;

i nventi onhillgéél)}n%rg%ggﬁhi?gﬂ c‘gi?r\pg%? %&Jtaﬁ tltl ?‘?ﬁ%‘r}%ﬁﬁf‘%'ﬁﬁ? orms of the
conpounds thohydragen, ahd wher £i5iH R andB P dogather form Jiri xt ur es t hereof . For

I t | f h h
Substi ¢ uent s at vt et Yy ey BE g o° e and ach oeBa BT “SeeereDs
i ndi cati OrhnﬁfY"V\ﬁ\h%Be fiblos to oA hét@roéyamaﬂ.g ¥Pically o iRrekd3cloalkyl fing &t ended
that either POSSI ility is enconpassed by the géneric strucfure, i. R~
may be’ a aralainedmdth respect R X#ag Xoabowe.or R may be ~i and - (CHi; CHRZ R~
b Furt i h
e o ooy | RSy SPR! oG ALt LIS SR USRI 815, o

Wi th respe¥hert 2 it b&-,ssﬁtt md\uhashe“:&safdd‘ubferbmhddani(nhg Raadhd J:alrlbon ﬁtbm dtiivent i on
enconpasses both s F structure i soners and
¢

m xtures t ﬁéﬂ‘ﬁm"" ptEptrigng n ?Hsn?"'s?f’ Pat'ﬁ‘gé\ H'éhefﬁi‘&@ rﬁsoﬁfﬁds can be
used to t ru?&gelﬁie\ﬁ efther h9firé)ghl§9|r KBeesalkl TR g\'éféfredtli‘%r&% W 4E €

useful to treat es rogen-dependent di sorder diti1ons I seases
that Hre esCHeg&‘ﬂmrtﬂun:dﬁeMrswbthaogwmstalsmgl@oedilmkmgﬂzkbmethenarbomaqonunds are

capabl e o cin S br in di netastatic

t unors. hr? ﬁ%?sg'ontm? 3 &@gﬁr{a@iﬁﬁv Iz“dfr ﬂ“&/ rlq%]?ﬁ?& treat nent of
ovari an tpi—.gfé,l I%Eﬂ,gaancreatl c tunors as well as disease conditions such
as gal actorrheaz Cune- Al bright syndrome, benign 25 breast disease, and

endonetri osi s shegreup rensistiag p{ydragen, thydroxyk allrle plkenyh

condi tion 0 r elh1s 13
non-estroggéfbgabﬁéﬁogv g@%nce@%“%%f %5?’3{ 6@3n§§?§}g\h|§%h'§¢gﬁlﬁ‘u lspI e
dr ug-1Sesi atkghfpreféfablytlatveecalkyl)] lawdrage arfar;tlh@rdfmw altbasqghundsweeqanlys&ht s an
i nportant _advance in the art, as a major problemaffecting the efficacy of
chenot herét%?’ FE§Pens is the evol ution of cells which, upon exposure to a

24 JUNE 2002 \\Q3 9 eRefedrom the Erdug-BRREIsAMS6F IH/RIFRR, 'h?ﬂ:%ﬁﬂuhélsgéi.r mgyl becore

resistant to a multitude of structurally unrelated d her apeutic

agents. Aslkemyli(priefesably lavessialiybortabirelyh), argle alkartyl ~OR ™ tﬂﬂé g&vewh@fe Sutsds

compounds *E94tied Byt PR ERRUAB s IR uioaef R B MIE ! | 201 L ng

breagp and/ or Rl‘wwﬂeogdnﬁll@xer\&iﬂyl q,rgbﬁbmyamgal to estrogen- li ke effects
el sewhere in the body, particularly in the bone and lipid netabolism A

number of conpBuisdelestedifram thegsenn ennsistieg of ydrogen, Jowsialoxychpletshds def i ned

by stnict |1 h s Bp B 2] 15 genic
agents as“"l’jF ustbgré%%# g%e’r Gi{lélgrr[i‘{).oua?i' s(év\in![’t%ﬁﬁnRt E‘Jeh%gegc'{o%e agﬁ 'ﬁ@%egmce of
t he i nventheaameey diffesgitand i dthashydragehec lowee aliflponegethegfprias fivet by  and

those skilled in the art may carr ut conventiogpal pr.oceduye not
i nvol vi ngSiEymembered-cys Faﬂﬁhﬁ@“éﬁﬁﬁ%aﬁc‘éﬁ?‘é‘ﬂ“ﬂﬁml 'HE.P‘“PE"‘%@%‘%’PP a

conpoynd’ BreRRARPIR AL hHrdRLE nRRl RG] INR*' or -(CH,NR™R" wherein R™ and R"* are
lower alkyl, particularly methyl or ethyl.



Those conpounds useful as SERVs can be used to treat all of the estauogask 2002
dependent di sorders di scussed above, i.e., breast cancer, ovarian, uterine
and pancr edYQ29385% unors) gal act orrhea) MCune- Al bri ght syrRérmovsss2zeeai gn
breast di sease, and endonetriosis. In addition, the novel conpounds herein
that are tissue selective in nature may al so be used as follows: ( 1) to

i nhibit pul nonary hypertensive di seases, as descn'bed in U S. Patent No.
5,447,941 to Zuckerman; 20 (2) to i BBt bi t dysfunctional uterine bleeding,

as described in,U S Patent No. 5,552,416 10, Keohane; (3) tgQ inhjbit weight
gai n or induceRois seiseted fromithe group censstiag of ’%F'Fﬂeﬂcﬁ?@@?@b'mﬁt NosS.

5, 578, 6133'[2{1%&0‘52&‘?;’;1.552)&5”’/ﬁglﬁ)g}l)%’fﬁbﬁ.esf(?%m lgglhma@éé yr?ué g ] Rdi sorders

such as gyneconasti a 0 , mast mast al gi a,
hyper pr ol substitnents ate hydcbgen) sulfinate cC0)-CHypnand «C(@)abutd, witk hypdragen asl, as

described in U S _Pat ent . 5,593,987 to Cullinan et al.; (5) to inhibit

at rophy oﬁ”kfgﬁ'@temuifﬁlap{g&eﬁg, as described in US. Patent No. 5,610, 1b7

to Cuklinan; RPH selbbid #OMhe/ o ?E&%ﬁ.ﬂﬂg Bth dr&b%ﬂ%ﬁ%&f&?ﬁié -C#io,t 0 inhibit
es i n

bone | oss and | ower serum cho ero as descri . . Patent No.

SC e
5, 641 , 790-CEROB=GHE; :NR'R" tand-(CHANBERY omkerein & ° andR may betthaisame ag. S, Pat ent

No. 5,510, - t t ' @S LY | in US.
pai ent  NoEeR S Sinet Blacddin (R} R SHABELE PeBer By, ROHBBGEGD 0 o
post - menopausaR® eetedied fiom desgroip eshsistingof iydréifenchidrokyl, -DRB6ndLER't 0 Br yant
it ant ] | ShroiRd Skl e (pestesatly Foser SGT MOwS! 9D oT Bt 51 DEARIE | ¢ i |1 be
appr ¢gi at&%%@wg%“ din the art that numerous other uses of the 10,

present co are- possible as well. In addition to the novel conpounds’
descri bed abovR? is hixdrogeneiowerraliylrwittethe provisothatswien R is,R’ ishougiesapt.cer t ai n

known co ungds. as anti-estro ic agents, .i, e., conpounds which were

previ ouslr(&ﬁf('h p{?fe’bte'tdss‘gf%fa%s{hygr popmeSles unrelated to the treatment

of estrogen- depepdfethylGr sy 8fpraally Bigle conpounds i nclude 15 O and 20
Formula (IT) represents a second group of exemplary compounds of the invention

15

uy

20

in which:
ri, r2, R, R, R% RS RS RS R7, R, R?, R', X and X' are as defined above with
25  respect to formula (I) compounds; and
R" and R are independently selected from the group consisting of hydrogen,
hydroxyl, alkyl, alkenyl, alkynyl, alkoxy (preferably lower alkyl, lower alkenyl, lower
alkynyl, and lower alkoxy), and halogen, or R" apd R together form =0.



The anti-estrogenic agents of the invention nmay be conveniently foesusteshor
into pharma #L%% conposi tions conposed of one or nore of the conpounds

in associati th a pharnmaceutically acceptabl e carri erPCTE898/27406

$em.i ngl ow The Science and Practice of p~,~, 19th Ed. (Easton) PA: Mack
Publ i shing Go.) 1995), which discloses typical carriers and conventi onal

nmet hods of preparing pharmaceuti cal ?xﬂrrposml ons which nmay be used as
described or nodified to prepare pharfaceutics! fornulations contai ni ng the

d f th i b d d
Cormor s O el BisByodh AP yRRTRAHARIR Bud R ste 20MnRNH Stcrein ) |
accept abl e.ss:ak pesen®R BT, wwmﬁﬁgehloea{etwaccsemwresesst?ﬁﬂc m*bed in
t he precedlﬁr;_% section. The conpounds be ad ni ster'ed oral

parent er al ® d&ﬂﬂiﬁ‘lﬂf( al'ﬁQr(C L wdgreiny L ls/ntgvn ¢,y or via
an i npl ant t on nt naI
nonI [n;x' c lg‘ A‘P ﬁ%g‘g’é&%&: acc’e‘p?))fi nglggd(t:'g%dr ?@!ﬁgﬁdﬁWQMﬁ 7 I es. The
term " par ethtaughlnis &s 1p2,e3l ohé;kﬁ’ and B} an¢ Eyntegent lmmnalkylj&aﬁbh@%ﬁdf&@bl?)

i ntraveno i Ntranus ection. he amu of act ve conmpound
adni ni st e?@&’eﬁ\ﬁﬁ?aﬂq&)ﬁ °EH&§§%&{‘8§C AT Btﬁ’ n‘g ‘3{95 QQY ed)
the subjecy e&wﬁl&m togdiifer FeprERAtinY, fardthmpfe! r@{,mn-mct:ﬁ*m{), LL@{TEPI -gf the

prescri bing physician. Cenerally owever) dosage Wil | be in the 10 range
of appr oxﬂgﬂ‘ﬁ » ACHD-ndf ¢k’g¥s‘d&yﬂ1¢’dlk§0ﬂlﬂﬂﬁrgﬁ h:girmpormg}f@npmefeefqmq/ in the
range of t nd| i nt ended
node of agg% sf‘ra(fl on&g{aﬂe ph gg‘l‘ Fp?}(;érr‘b'ge |°(51ﬁ B@oﬁ the form
of sol@d, gdrdges@hd the@ther isqwudaxslpm afkgl, 58 Joveed @lkyhgl, of whe@mw R¥abl et s,

supp05|tor|es pills, capsules, powders, |iquids, suspensions, or the |ike,
15 prefer éBS?‘ grrformh TP dosage formsuitable for single adm nistration of a

o1 octive ampumor B AR TRt toun S TSRl il SR beibn

ef fecti ve anount
pharmaceutical |y acceptable carrier and) in addition, may ingjude other
pharmaceuti cal agents, adjuvants, diluents, buffpBs, ete. solid
conposi tions, conventional nontoxic sql, d car Ri‘°e S (GHL) for exanple, 20
phar npggeuti cal grades of mannitol) | 5 ___qx;lﬁnem Stearate,
sodi um saccharin, talc) cellul ose) ¢, 2nagnesi um car bonat e,
and the |i(B® Liquid pharnaceuRica H )corrp05| tions can, for
exanpl e, be prepared by dissol vi i, di ng fetc., an active corrpound as
descri bed herein and optional phal mac adjlﬁf/ants in an exci pi ent,
such as, for exanple) water, rRéal'm n&yFaqigdus “g&xtrose, glycerol, et hanol)
and the 25 like) to thereby forma dglutilgn or suspension. If de5|red t he
pharmaceutical conposition to be adrﬁ ni s®ered may al so contain m nor
anou of nontoxic auxiliary substances such as wetting or emul sifying
agents) pH buffering agents and the like, for exanple) sodi um acetate)
sorbitan imwbichu? aidR! thraugh Riand Rfianeastefinedratmve witharespect tst Farmalaai@ne
ol eate) etc ctu met hads reparin uch dosage forns are known) or

- Bt 1, a0 vl RS scbtiioTRare AR goiows

will bea

R¥ is hydrocarby! generally and preferably including at least one oxygen atom,
sulfur atom, and/or nitrogen atom in the form of an -O-, -S-, -NH- or -N(alkyl)-

25  (preferably -N(lower alkyl)-) linkage, and optionally including additional substituents and
functional groups such as hydroxyl, oxo, alkoxy, amino, substituted amino, halogeno, aryl,
heteroaryl, heterocycloalkyl, or the like. Typical R* substituents are represented by
AR?),5-TRPR® and -(R*)4-Z* “(R™)s-[L-(R*)pelur(Z* -(R*)neles -TR”R™ wherein R,
R¥ R¥ R R® R¥® R* 7’ Z' L,J, and n3 fhrough n9 are as defined above.



WO 99/ 33859 -42 PCT/US98127Q06 skilled in this art; for exanple) sea y@ o2
har maceutical SCI ences) referenced above. For oral adm nistration) the
conposi ti on %@ {‘f@neral |y take the formof a tablet or capfiT&/sIsr74ey be
an aqueous or nonaqueous sol ution, suspension or syrup. Tablets and 5
capsules are preferred oral adm ni stration forns. Tablets and capsul es for
oral use will generally include one gg nore commonly used carriers such as

|l actose and corn starch. Lubricating“dgents, such as magnesi um stearate,

doent 19 EskmpRLolE %@m%&e%héﬁwiﬁé o BB A MR, ©
flavoring. @pzbngro_m;(?gdhg(c p{(l e Izﬂfptmm%emgqhg@ np&lel - 10 Qther

optional conponents for incor or 0 an oral fornulation herein

i ncl ude, mgthoxy-substituted nhqrwttnp,otodms@lzs@tuted phesyleng ubifendV(EH:)agerds )ml

t hi ckenin he R nt,e m ni IS
gener al | yagﬂ&eh f&?eaggdts h] eacﬁd ‘%?1% IW o&eg,g P %I"Iﬁ‘é‘%’ﬂ‘@!h@y%‘ﬂybe
prepased ldwes Qﬁlbﬂﬂ?'ll) JOdtadre ﬁﬂfdd&og&hélhe forts a heRtdccloaliydtringas explaifdds pensi ons)
solid forms suji tabl e for_sol ut I.oon or suspensmn in |iquld prlor to

0 ect | onabaye, bt praferhlRY BALR: alkyl, mast preferebly Athpk sty s us pensi ons
ace fornul at edga R\Ga | e

di spersing or mﬁfﬁ%&bgg‘e%ﬁﬁ)gng]gﬂgﬁg‘ﬁgPﬁgmglggnts ﬁlﬁle sterile Hﬁ%gct abl e
f or mul at i onsixamemblesad dyeli@statcture whichmacoabhenatdie dromatiop comaims G mehsi on in a

t OXi teral bl e dil uent ! . g.th t abl
Veni ol eo. BFoROMDSrlelter ARt HyETo EapiOeal Y, O e pnd RAGuE GG on anc
i sot qpi ¢ 2@@%9%&%@%@8 b &l gt a;pébns.lsﬁn@émmyloaken%t aucym alifdnyed oils are

conventional |y enpl oyed as a sol vent or susFen I ng di um A rmre recently !

revi sed afpseferably lower quylealkmyalallemwi and aligoxy oﬁ(q)h%‘bylvé‘a(obn@ealbﬂ a sl ow

(< ot 0RO B rb BT E O BT S QPO BrE B R -0 htaller o7 T

i nvent i onalkyly, -6(GpPakt; hgdidxil, sarboryl, hdldgritrilamitdte andfluctmatedalkgkl tissue
using conventional, transdermal drug delivery systems, wherein the agent is
cont ai nedPisfarshiy, R’ ISMFP&Péﬁrﬂeﬂl}’éture t hat serves as a drug delivery

devi to be agbix nt I ~the drug conposition
IS cgﬁt ai ned ?ﬁﬁ 21 aye dgﬁoégﬂe@gl %Féh‘%ﬂdéél yi ng n upper backing | ayer.
The | ani nat ed RY and Rdt ze bath yanogenror areshatly imethybenebowid to each othenthsoughnt ai n
mul tiple reservoi In one enbodi nent, the reservoir 24 JUNE 2002 WO

99| 33859 2 ﬂ@é "’ET§§§ ~406 conprises a polyneric matrix of a

phar maceuti cal In)ﬁda%ﬁpﬁaaialaa nﬁtﬁgéﬁﬁtth@fdhgb%ﬁ@td@h@fuk@é préfadabls @1 Y50t g af fi x
the systemto the skin during drug delivery. Exanples of sui tabl e skin
contact adMWdsisf@rdaterials include) but are not linmited to, poiyethylenes,
pol ys} | oxanes, n .the
7120 ar mai e SBRbEA ruBet RO Rl ok R 8 o3,
adhesive are present as separate and distinct |layers, with the adhesive
underlying the reservoir which) in this case, nmay be either a polyseric
matri x as described above, or it nmay be a |I(]«:Id or hydrogel res voir, or
may take sone other form The backing I H(Z)lelseOTIam( gz)es \\MM ch
serves as the upper surface of

——=R!

25  (la) RS r2



10 device, functions as the primary structural elenment of the |am natggg 2002
structure and provides the device with nuch of its flexibility. The

mat eri al selected for the backing material should be selected so that it is
subst ant i al Wp 993pgseneabl e to the active agent and any ot her p@&h@;é,ﬁl“& t hat
are present; the backing is preferably made of a sheet or film of

flexible elastoneric material. Exanples of polyners that are sui tabI e for

t he backi ng | ayer include 15 polyethyl ene, polypropyl ene, polyesters, and
the like. During storage and prior t28-use, the | am nated structure includes
a release liner. Imediately prior to use, this layer is renoved fromthe
devi ce t olmestpreaaltfoandla ¢ia), rsukt theaugh!Rérand R' srie tald définedd it repettas glie/0i r or a
separate contact adghesive {a@s%t hat the system may be affixed to the

skin. TheSYDEIuERLs of ptRstur Ju acfletnra Hﬂﬂgﬁ%ﬁ%ﬁ\ermepﬁgé? freabl e
mat er i al . infu 0 Remmblycl, w0 3%Rlal RTsUb LAY 305 BRiGdE: haRY dahifd St (8 NI

conventi onal hni qués, known in the art) for eXanple by casting a fluid
adm xt ur emdhsmcirmsﬁembly l;|r2ug oaddRand Bl”enro InW)ertaIkyl paeferably niethyb or ethyl] bowed by

| | dh b
cast " Snt e fakid PefBe @ e  elsroo bR ik, et Eher SRSt tos XU
| ayer. Al icH,0M,INBLOH cm-,h mgr%@mcm- n(rmp -mﬂgiir&ckhé likd, ARd Rhiggnce of

drug or exci p| ent) and en | oaded by soaki ng in a drug/vehicle nixture.
The | ani niitec@r sixameraheredheyclie etgueerertb@maygsnwt hayromnaemmop@maélbnt ain a

skin per ":m& ility of the

ski nto s%*@h@bﬁi}g%‘° 00 tow ;{%ﬁrsisﬁ% eve %f t he drug
pas s tdcunthmgdmoas ﬂea&ﬁ,mﬂlopuenallgdubsuﬁtted With one aam\m ﬁB#tBG&E@selected

PCT/ 7406 area of  unbr

n, s eces o, coadm njster a
ki n10r riEam tor SroHR SRSNGIOL ﬁf%eﬁeﬂr'tr&goxy S5Dned Al Akemt AR | know
in the ar mq,f m@ﬂ, hyl
- formam de@r bl?'ikf\\le_ di M?ﬁ?fgwa%ﬁgw&g%%&%mﬂ’?ﬁﬁ sul’f%l%géé‘g& d
( C, oMsO) )lo@zx: ﬂBenyl laad baliogemateddlower alkoxy),seadumiyt, hydrdxy amine; hittos pyaan, $d2- ones,
particul ar | - n- dodecyl cycl aza- cycl ohept an- 2- one (avail abl e under the
t rademar Be from Wi t by Research I ncorporated, R chnond) VA), alcohols,
and the |ike. Hoveveiricilirlyspteferéd B6mpOGHAS ehRfpdsitd by aftutsapRAGR (D t he
present invention is the potential for transdermal delrvery of an active
agent3 as ase those bavingtheiformyla dblias fllowst or a skin perneation enhancer; this
is particularly true, for exanple, wth conpounds of 10 structural forrrul ae
(17 and (1il) wherein a nitrato (-ONO~- group is pr ﬁen; at the | |
position. Alternatively, the pharnaceuti cal corrp ns of the rAYVenti on
may be adm nistered in the form of supposi torr es n| stration.
These can be prepared by m xing the .o | ng'h I TYg3Pati ng
exci pient which is solid at uid at the rectal
tenperature and therefore w the rectum A‘)‘ el ease the drug. Such
mat e2¢ al {IH)ncl ude cocoa butt x and pol yethyl@he gl ycols. The
phar maceuti cal conpo vention nmay al so be adm ni stered by
nasal aerosol or inhj ch conpositions are prepared according to
techni ques wel | knoyh aott of pharmaceutical formulation and nmay be
prepared as sol HO0nNs ne?%,20 enpl oyi ng benzyl al cohol or other
sui tabl e preservatives, absorption pronoters to enhance bioavailability,
fl uorocarbons, and/or other conventional solubilizing or dispersing agents.
Preferred for rruI ations for vaginal drug delivery are ointnents and creans.
O nt2fent swharein &2 pj RBland R &pas defired abudd with egspedt ypitasidry (o sed QQ?,

petrol at lbm or th her

mdependcntly selected from the group consisting of hydrogen, hydroxyl,
carboxyl, alkoxy (preferably lower alkoxy), alkyl (preferably lower alkyl), halogen, amino,

and lower alkyl-substituted amino.



petrol eum derivatives. Creans containing the selected active agent 24afiE 852
known in the 25 art, viscous liquid or sem solid enulsions, either

oi | -i n-wat esyoapsg®Rber-in-oil. Cream bases are wat er-washabl nd contain

an oil phase) an emulsifier and an aqueous phase. The oil pﬁ%?@?séﬁ@ﬁ
sonetinmes called the "internal" phase, is generally conprised of petrolatum
and a fatty al cohol such as cetyl or stearyl alcohol; the aqueous phase
usual I'y, although not necessarily, -ggceeds the oil phase in volune, and
general |y contains a hunectant. The 24 JUNE 2002 WD 991 33859 -45

PC TI US98127408infilaly, Préfefed tompdufid Sofbriutisral fetviufi\11) haGeihe Férntula @IAION Oni C,
anionic, cationic or anphoteric surfactant. The specific ointnent "or cream
base to HellgwEd, as will be appreci ated by those skilled in the art, is one
that will provide for optinmumdrug delivery. As with other 5 carriers or

vehi cl es, an ointnment base should be inert, stable, noryR¥itating and
nonsensitizing. Also preferred are vaiHhl, QmppotCHyTNs. ,Suppositories my
be fornul ated using conventional neand, e.g., conpactionR -
corrpr%ssi on-molding or the like, and Will contaR carriers suited to

vagi na! drug delivery, typically a bi
the desired drug rel ease profile. 10fKeyg
i ncl ude t(@1) ets, |ozenges, gels ank'the
adni ni stration can be ef fect e®iyusjAg M

conmpounds of the invention may b igh yield using relatively
15 sinple, straightforward net hqlf exenRlified in the experinental
sectjon herein. Syntheses ofRéiepr &5ént
Exanlgﬂ es 1 through 39. For further linforigation concerning the synthesis'of )
conpounds having a sul famate groupPat tfe 3 position, reference may be had
to co-pending, conmmonly assigned U S. Patent Application Serial No.

08/ 997,416, entitled "Estrone Sul famate I nhibitors of Estrone Sulfatase)

and 20 soci at ed__Phar nac ica 0Sjqt i and t hods,k of Use,"
i nvent or s" SEHFAYFE P)_’é?ﬁ,%' ﬁly?ﬁ‘gﬂ‘gbr*go[ggeﬁ%éf“? _50)“3_ : “?‘ﬁ@"‘ﬁr’%"{?ﬁ?‘c‘@ of the
present  icHmBHhdde'df Wr&é_tui%rmb,%iql nt!'p E?R”%@R"Wr@lﬁs ddﬁﬂé&@itﬁ@espgé ggonvent i onal

I
t echni ques of synthetic organic chem stry, biological testing, and the
| i kS whicempeunss of stmigtutefa)ski | | of the art. Such techni ques are expl ai ned

fully in the Liter r e . Fi . ' K:

Rei nhol d) 195 f‘%‘ﬁhﬁa}gy gesf?r?é%sctbgﬁglg%asﬁefgc'?‘fq{érr?gforﬁlﬁlg;Sltlfhge{;e]& ggétéég}lgér%(ﬁ&em sts

(San Francisco: Hol den-Day, 1963), and Fried et al.) Organic Reactions in

steroid Chemistry, vols. 1 and 2 (New York: Reinhold, 1972)) for 24 JUNE

20Q2 WD 991 33859 -46 PCT/ US98/ 27406 detail ed infQfmation concerning

steroid-rel ated synthetic procedures. Refer ene y be had ¢ Littlefield

et al., Endocrinology ~,: 2757-2762 ( 1990) a \§= & neNt al .,

End@6ri nol ogy QQ 447-453 (1983) f Héf" desgL tifof t*he BRBI ogi cal
“Conmpoun uch as those described and

S for buccal administration
ftively, buccal

testing procedures useful to eval ugt
clainmed herein. 51t is to be underistood that iJe the invention has been
described in conjunction Q

(Ib) HC

O

25

HO

in which m, p, R?® and R are as defined above with respect to structure (Ia), and Q', Q?,

Q’, Q! are as defined with respect to compounds of structural formula (Ib).



with the preferred specific enmbodiments thereof, that the descriptizmnya@oyggo
as well as the exanples which follow are intended to illustrate and not
limt the scope of the invention. Oher aspects, advantages and

nodi fi cati ongowhizse t he scope of the invention will be apparent to those
skilled in the art to which the invention pertains. 10 In thECTUM3&%g
exanpl es, efforts have been nade to insure accuracy with respect to nunbers
used (e.g., amounts, tenperature, etc.) but some experinental error and

devi ation should be accounted for. tpkess indicated otherw se, tenperature
is in degrees C and pressure is at or near atnospheric. Al solvents were
purchased as Hhirgfetred d6mpdtinds Bfitnfcﬁﬂfﬂtfbﬁﬁlﬂam%ﬁ%fzkﬁﬁétﬂr@ cted under

an inert atnosphere of argon unless 15 otherw se I ndicat eg'. reagent s
wer e obtained comercially unless otherw se indicated. Estrone and

estradi ol were purchased fromBerlichemU. S.; ethynyl estradiol was

pur chased from Akzo Nobel. NWVR anal yses wgee conducted on a VariRAl Gemi ni
300 and were referenced to chl orzoform .EJLB_S@ Qer e
recorded on a Perkin-El mer 1630 WO 99133859 ~r¥ HO 10
THsCl 3 i milI®oN .. T850 2 PCR US9 Br Br PBr~) py~idn 15 s (a)
Synthesis of 3-tert-Butgfding ) tra-1, 3, 5 ( 1
O-triene-17-one (2): 20 BF e (1, 29 g, t07.3 mmol) and
tert-butyldimethylsilyl c ) 82smol ) in THF (350.n) at room

t enper at ur e under arg#ao dazole (18 g) 264 mmol ) in DWVF (350
mL). After stirring the reacqion i xt urB over ni ght, the THF was evapor at ed
and the reaction mxture wasgdourq® onto ice water. The resulting white
preci pitate was collected by filtration) dissolved in CHZC Z, and the 25
sol utlfon was dried (MySO, ). The desiccant was filtered and the sol vent was

evapor ate . [ o) of 2. as i

oryora | | waHERtichERY Bfeferl SBhinds S Bl hate b feifE Ry by

99! 338S9 RibktitUShRIS/a8 défilfed al&ve with respdsvid comtdulvtiz (TaYdad Ib); reﬂp&tiﬂ;&y.( s) 6,
Si(CH)~) 0.91 (s) 3) CH,), 0.98 (s, 9) SIC(CH),)) 1.24-2.57 (m 13), 2.85
(m 2)) 6.S7 (d, J =2.4 H, 1, ArH), b.62 (dd, J = 2.4, 8.4 Hz, 1, ArH),
7. 12 (d, J =84 Ha) 1, ArH). Q/Q R®

Y

2
\/ (CHT-)ﬁ_ NJ Rgo

15 B
(CH)—O
W

(IOb)
HO ",
20 7
Thus, it will be appreciated by those skilled in the art that the preferred compounds
of the invention are 17-desoxy-1,3,5-estratrienes having the moiety
R2l
25 ==CH— (CH,).,..—<
R22

preferably

R29

7/

==CH—(CH.~O~L~CHY N 5,



(b) Synthesis of 3-tent-Butyldimethylsilyloxy-19-nor-17a-pregna- 1,33, ;& 2002
10),20 5 tetraen-17-ol (3): To a solution of 3-tert butyldimethylsilyioxy-
estra-'1, 3, Sypb9hsgss i ene-1?-one (2, 4.0 g, 10.4 mmol) in TIC (40 nL) at OC
under argon was added a solution of vinyl magnesi um brom de FPRTPSEEA405 i

15 mmol ). The resulting m xture was then warned to roomtenperature for 2
h. The reaction m xture was quenched by pouring into 10 saturated aqueous
NH~Cl, then extracted with 40% et hyl gcet at e/ hexane. The conbi ned organic

| ayers were dried (MgS04). The desiccant was filtered and the sol vent was
evapor at eg 4 ep#%gg pressure Fl ash chromat ogr aphy (5% et hyl

acet at el hexane{ ded 2.23 of 3 as a white solid (52 %yield), mp.
127-128 C. 'H NMR (300 MHz) CDCI ): 4“ 6, Si( CHS))095(s 3)
CH ), 0.97 (s, 9, 15 Si C)CH3)3), 125 2% 13), 2. (m 2), 5.16 (m
2), 6.10 (dd, J~= 10.8, 17.1 Hz, (ﬂ:H;) ) 1) ArH), 6.60
(dd) J = 2.5, 8.3 Hz) 1—@H—B—(CW,),J,,G—() 3 Hz RArH). (c) Synthesis
of (E% 3-tert-butyl di net hyl silyl oxy-21- \%819 norpregna .
1,3,5010),17(20)-tetraene (4): 20 To a s% lé'&l on of PBr3 (0.3 n, 2.0 mml)
in toluene (5 nL) was added a solution o

3-tert-butyl di net hyl silyl oxy-19-nor-17a-pregna-L, 3,5(10), 20-tetraen-17- of
'(3, 1.46 a3the3CH4 ol 7 pesidorn s well ae 17 Wedoxyll)3 b resfrattiBmsdchating e méibty0C under
argon. The resulting mxture was stirred at 0 Cfor 1 h, then warrred to
roomtenperature for 1 h. The reaction m xture was quenched by pouring into
ice water, then extracted with 40% et hyl R8' acet at e/ hexane. The or gani c

| ayer was washed with saturate ymuséaHCDS, then with brine) and dried
(MgSDA) . The desiccant was filtered) an he sol vent was concentrated to
afford a gum Quick filtration through a short plug of silica gel ( 2%

et hyl acetate/hexane) afforded 1.2 g of 4 as a pale yellow gum (71% vyield).
24 JUNE ZR@radfp 991 33859 PCT/ US98/27406 -49 'H NWVR' (300 MHz, CDGi3): E 0. i
8 (s, 6, SICH3)~, 0.81 (s) 3, CHB)) 0.98 (s) 9, SiC(CH3),), 1.20-1. 60 (m

6), 1. 80-1.98 (m 3), 2.16-2. 55 (m 4), 2. (m 2)) 4.02 (d, J = 8.5
Hz) 2), 5.41 1 6. 55 AF 6.6l (dd, J = 2.7, 8.2
Hzg 1? Ar H) , (7”)12 %d J = L—)écél? 10"XA|_%-§H ) t’f’lquw]zol | owi Elg schene

illTulrates the synthetic steps carried out in Exanples 2 through 5 to nake
the anti-estrogenjc conpounds (5), (6), (7) and (8): WO 991 33859 5 10 HO
51 HzND a‘qrajrjy n- Bu~NF 15 -50 24 JUNE 2002 PCTNS98~174a6 OOH ~ ~N ~

R29

Q\ /Q2
/7
. _ NI\ ACH)NS 5
(CHy),, o—< ) / R
X
Q Q

20

present at C-17.
Importantly, the novel compounds of this invention in which R¢ is -SO,NH, are
potent anti-estrogenic agents as well as prodrugs for the parent anti-estrogenic
25  compounds which are generated in vivo by hydrolysis of the -SO,NH, group at the C-3
position.
Examples of specific compounds of the invention include, but are not limited to,

the following:



a HOs 1) HZIY(CHZ)~NMeZ 2) n-Bu~NF er TBSO 4 N(t'~)z Mez. 20 ! )24HOMEH2002
ZQ CH~NMez 2) HF-pyr~ne 2) HF-pyridine O Op 256 HO7 30 8 HO a a

SUBSTI TUTE SHEET (RULE 26) 24 JUNE 2002 WD 99/ 33859 PCT/ US98127406
-51 Prepar aio9dsieée | , ~| - 3~Hydr oxv-21- (~rdroxvl et | am.i no)~ pciPushar s
solution of ethanolamne (0.5 m, 8 3 mvol) in THF (0.5 nL) at room5

t enperature under argon was added allylic bromde 4 (0.1 g, 0.21 nmol) in
THF ( 1 nL). The reaction m xture was stirred for 20 mn.) then poured into
sat'urat ed agueous NaHCO3 and extracgpd with 80' /0 ethyl acetatel hexane. The
conbi ned organic layers were dried (MySO,). The desiccant was filtered, and
the solvent was concentrated to afford an oil. The crude product. was
dissolved in THF (3 nL) and a solution of tetrabutylamonium 10 fluoride in
THF (0.5 L, 0.5 nmmol) was added at OC and stirred for 30 nun. The reaction
m xture was poured into saturated aqueous NaHCO3 and extracted w th 80%

et hyl acetateJhexane. The go fi neuorganl c layers werg dfi edyCMI30, ), the
desiccant was filtered | vent was conce to affopd a gum
Fl'ash chromat ogr aphy ( o hl or of ar m aff QA4 g 5 as a

white solid (61%4Re :
(s, 3, CH3), 2. ‘ 3.30 (M) 2)) 3. . 2)%17(m1
), 6.47 (d, 1 R A A, ArH) 6.53 (g 2 67 8.5 Hz, 1, ArH), 7.07
(d, J =85 H, 17 ArH. HRVBE catcd. far CnH3 NOZ (M), 341.2355; found,
341. 2355. 20

S 0.84

12



Prepaa~i on of E)-3-Hydroxy-21-(3' _(Z[ N-dinethylanminol plQpi Iy 4 J0NE 2002

am no] - 19-n~r _egna- 1. 3, 5(101. 17 ~1-tetraene (61 To a solution of

3-di net hyl am nopropylamne (0.5 nL, 4.0 mmol) in THF (0. PcREssdn7z4et room
t enper at uV@ 99BFEP ar gon was added allylic bromide 4 (0.1 g, 0.21 nmol) in
THF ( 1 nL). The procedure described in Exanple 2 was used to afford 0.015
g of 6 as a white powder ( 19%yield). 24 JUNE 2002 WO 991 33859

PCT/ US981 27406 -52 'H NWR (300 M—ig%_DMSOdG): a 0.81 (s, 3) CHs), 2.97 (s,
6, N(CH3)~) 3.8S (m 2), S.28 (m 85 6.46 (d, J = 2.6 Hz, 1) ArH), 6.52
(dd, 1= 2.6, 8.5 Hz) t, ArH), 7.08 (d, J =8 S Hz, 1, Ar\H). S Exam!n a 4
Prenaration of (_E ~ 3-H dr~~-Z 1-~(2 -~2~-(N, N-di net hyl am p~) the oxvl

et hoxy}-19-nornregna-ii ,3,~10) 17 ,20 tetraene (71 To a sol ut| on of

2- [ 2- (di et hyl am no) et hox i

¥~ S nL) was added. Aft
poured into saturated lso o MaICO~, and extract ed

w th 80% acet4t eJhexane. The combi Hd ofganic 2Izayers were dried
(MySO,). The desiccant was filtered, and the sol vent*was concentrated to 1S
afford an oil. To a solution of the oil in pyridine ( 1 m) and CH3CN (2
nm) was added hydrogen fluoride-pyridine (1 nL) at O0C. The resulting cloudy

80% et hyl acetatelh nbi ned organic | (MySQ, ). )
The dessicant was f he sol vent was fford an
oil. Fla thyINacet ate; 3% hl or ofo m

H (300 MHz, CDA 3): b 0.79
(s, 3, CH3), 36 (m 6), 1.79-1.98 \ 11-2.40 (m 4), 2.4S
(s, 6, N(CR)2. t,J =56 H, 2J° 2.83 (m2)) 3.56-3.67 (m 4), 3.69
(t) J =S.6 H) 2), 401 (m 2)) S.22 (m 1), 6.56 (d) J = 2.4 Hz, 1) ArH),
6.63 (dd, J = 2.4, 8 7 Hz, 1, ArH), 7.1 S(d) J =8.7 Hz, 1, ArH. HR\S
cal cd. for C26Ha9NO, 2S (M), 4l 3.2930; found, 413.2930. 24 JJUNE 2002 WO
991 33859 -53 PCT/ US98/ 274~6-R( e ra ion of (,~ydr~-2)t-f3 (Z]

N- di et hyl arr t no) h9-n® uelna- 11, 3, ~10) ~ PriNtetraen To a

sol ution of 3-dinet 1-pr ol (0. # pl )™ n THF (0.5 5
m.) at room tenperag der arggn s adde pr'om de 4 (0.1 Q)

af forded 0. 03

0.21 mmol ) iy m.). The procedure dg n Exanple 2 was used to
afford 0.032 5 a white powder (409 mp. 159-161 C. 'H NWR
(300 MHz, ' 0.7 (s, 3, CH)) 2.38 (s, 6) NgCH3}~, 2.58 (m 2),

2.81 (m 2), 3 ;18(rr?52)) 3 95(m 2)) 5.19 (m 1)) 6. 56 (d, J = 2. 5

Hz, I , ArH) 6.6 | 10 (dd,, 2.5, 8.5 Hz, 1, ArH, 7.14 (d, J =8.5 Hz,
1, ArH HRMS calcd. for CZ$H3, ND~ (M), 383. 2824; f ound, 2825 The )
foI | ow ng scheme illustrateg t d~synt hetic steps carrijed out° npl es 6
through 9 to nake the 2 gst fogenic Cbrrrpdunds (9 10 (11) and (12)

15 / N



WD 99133859 -54 5 10 IS HO9 f ) KN((I~M> Z. 2 2) HF-pyrldna _N_ S J\%g%oz
4 t) 4-(2Hydroxyat hyl ~ norphotfne) KN(f' M5 ~ 20 2) HF-pyridne 25 HO f

24 ,1U ~ 2002 PCT/ US98~ 7406 ~N~ O 1 j f (2-Hydroxyethyl) pyrrolldl ne,

KN( TMB) Z 2) WaP9ipssdne Br 1 ) t - (2-Hydroxyetttylj piperazl nei,c%l\sl(ng 41 S)z 2)
HFpyrldlne NH O~/ N a O HO 12 SUHSTI TLATE SHEET (RULE 2b) YH9UNE
2002 WO 991 33859 PGTI US98/ 27406 -55 Ex Preparation of

(, ~h3"Hvdr oxv-21-[2"-(rj, N-di net

yrl aniriol et hanet hi o] ' - 19- nor nr eg~a~29-~~, ~( 101, 17~20-tetraene 191 To a
suspensi on of 2-di met hyl am noet hanethiol-HCI (8b ng, 0.6 mvol) in TI-~ (3 5
m) at -78 C under argon was added a solution of n-butyllithiumin hexane
(0.7 m) 1.1




mol ). The resulting mxture was warned to roomtenperature until bheungii®,
solid had dissolved to forma light yellow solution, and the sol uti on was
t hen cool edwb@essygde C. To the cool ed sol ution was added all?&bﬁs&&ﬂ i de 4
(0.1 g) 0.22 mmol) in THF ( 1.5 nlL). After warm ng the reactron mxture to
roomtenperature, and stirring for 10 min., the 10 m xture was poured into
saturated aqueous NaHCO ) and extracted with 80% et hyl acetatel hexane. The
conbi ned organic |layers were dried €3@®SO ), the desiccant was filtered, and
t he solvent was concentrated to afford an oil. The oil was dissolved in
CH3CN (2 nL) and pyridine ( 1 nL). HF-pyridine ( 1 nL) was added at 0 C,
the solution was stirred for 2 h, and was then extracted with 80% et hyl
acet at e/ hexane. The conbined 15 organic |ayers were dried (MJSO ), the
desiccant was filtered, and the solvent was concentrated to afford a gum
Fl ash chromat ography (ethyl acetate; 5% net hanoUchl orof orm afforded 0.065
g of 9 as a white solid (80%vyield),om p. 138-140 C. "H NWR (300 Mz,
CDCI3): b 0.74 (s, 3, CH), tl-L;ﬂi m 6), 1.75-2.01 (m_2X0 4), 2.32 (s,
. 7 (mv-y, 381 (M) 2), 5.09 (mf1);06.52 (d,J =

$@ = 2.7, 8.3 H) 1, ArH (d, L = 8.3 H)

sNOS (M), 385.2439; 85. 2236. Exanpl e

7 25 Preparat 2 af oxy-21-(2' - p~olrargy -n o
regna-1, 3, 5( bt raene t107 To a sol S ;’
1- (2- hydr quy® o(idine (0.15 nlL, ,d«3 THF (2 t 0C

under argon was added g sol ution of potassium hexamethyl disilazide in
toluene (2.0 m., I .0 mml). After stirnng for 5 rryin., the reaction .
m xture was cooled to 24 JUNE 2002 WD 991 33859 -56 PCT/ US98/27406 78 C!
and a solution of allylic bromde 4 (0.1 g, 0.21 mmol) in THF (2 nmL) was
added. After warmng the reaction mxture to OC for 20 mn., the mxture
was poured into saturated aquemmrs HCO , and extracted with 80% et hyl

acet at el hexane. The conbi ned gfgani cylayers were dried (

desiccant was filtered,_apd f ha sol yent was 5 conce :

The gum was di ssol ve CH, \C m.) and pyridi
G e solution was stirr

1.0 nL) was added at
poured into wxte extracted with 80% mexaned The conbi ned
ed(MyS04), the dess | filtered, and the
L MWMO%AQw(eHwI

organi c | ayer
sol vent wag,« d to afford an qid~ z
acetate; 5% 10 net hanolchl oroforn) afforded 0.039 gg,of 10 as a white solid
(47%vyield), mp. 149-152 C. ) 1H NWR (300 MHz) CDCl,): 8 0.77 (s, 3) CH,),
1.12 (m 1), 1.22-1.58 (m 5), 1.75-1.94 (m 7)) 2.11 (m 1), 2.33 (m 3),
2.72-2.90 (m 8), 3.65(m 2), 3.99(m 2), 519 (m 1)) 6. 54 {d, J =2.3
Hz, 1, ArH}, 6.60 (dd, J = 2.3, 8.0 Hz, 1, ArH), 7.13 (d, J = 8.0 15 Hz, 1,
ArH). HRMS cal cd. for C~H ~NO2(M-)) 395.2824; found) 395.2823. F~~~ s

Pl gyaration of (~~ 3-Hro -212'- no holinyrl)ethoxvl
19- nor pregna-11~3~Sj 10), 17(20) ~-tetr aere | T ution of !
8. 15

4- (2- hydr oxyet hyl ) nor phol i ne (& , P ?n THF =5 L) at roam
t enmperature under argon was pdded ylic b de 4 (0.1 g, 0.21 nmol) in
THF (1 nm). The procedqure Hescidjbed in Exanple 7 was used to afford 0.062
g of 11 as a white pogd %yield)) mp. 140-142 C. 'H NMR (300 MHz)
CDCl,): 8 0.79 (s) 3, I8 (m 1), 1.28-1.60 (m 5)) 25 1.77-1.98 (nm
3), 2215 (M 1) ,ne 3 2. 53 (m 4)) 2.62 (t) J =5. 8 Hz, 2),
Z.82 (m 2), 3.57 (m 2), 3.74 (m 4)g 3.99 (m 2), 5.21 (m 1), 6.55 (d,
J= 2.6 Hz, 1, ArH), 6.61 (dd, J = 2.6, 8.8 Hz, 1, ArH)) 7.15 (d, J = 8. 8
Hz, 1, ArH). HRMS calcd. for C-H,.,NO, (M), 41 |.2773; found, 411.2774.
24 JUNE 2002

S



WO 991 33859 57 PCTI US981 27406 Eacanvle 9 Preparation of (~-3-H, drd JUNE 2002
~(~, ~nera<.W(1 | ~thox:~,]-19-... nornlfe~ 3, ~(~~,1,Z~~Ql-tPtraPnP | 121 To a
solution of 1-(2-hydroxyethyl)piperazine (0.15 nL) 1.22 nmol) in THF (0.5 5
m.) at rooRydesEeEat ure under argon was added al lylic bromger dssRi4ds 9)
0.21 mmol) in THF ( 1 nlL). The procedure described in Exanple 7 was used to
afford 0.031 g of 12 as a white powder (36%yield), mp. 198-200 C "H NWR
(300 IvH z, CDCI3): 8 0.79 {s, 3, CH, 1.15 (m 1), 1.22-1.60 (m 5),
1,75-1.98 (m 3), 2.16 (m i), 2.323tm 3)) 2.48-2.70 (m 10), 2.81 (m 2),
3.0l (m 2), 10 3.64 (m 2), 5.17 (m 1), 6.54 (d,J = 2.3 Hz, 1) Arl-1])
6.61 (dd, J = 2.3) 8.0 Hz, 1, ArIT), 7.13 (d,J =8.0 Hz) 1, ArH. HRMS

cal cd. for C26H3=N202 (M), 410.2933; found, 410.2928. The foll ow ng schene
illustrates the synthetic steps carried out in Exanples 10 15 through 14 to
make the anti-estrogenic conpounds (21), (22), (23)) (24), (25) and (27):

20 25 24 JUNE 2002 WD 99133859 RSRZO v R3 PCTI US9812~406 -58 1 ) Ced 3
HzZC=Cl ~I gBr . _ 2) Ac20, pyrldlneH w AcO ~'""R3 1 RS=H R3=H 13 RS = H
R3 = CH3 14 RS = O\ R3 = H RS~ 27 RHR3H15RSHR3H160 = HR3 =
CH3 17 RS = Ow R3 = pyri di ne HOCHVECH2NMe2) RS w(~ i w= AcO R3
18 RS=H R3=H 19 RS R3 = H HQ( C NE{#2. QA TVB) 2

HO( CH~) 2Nve2, KN(1 g
= CH3 Sachem 4

?

100 101

0
o

\/
\Z
/




21 RS=H R3=H 22 RS = HR3 = CH3 23 RS = Ov R3 = H 24 JUNE 2002 240JUNE 2002
99/ 33859 PCT/ US98/ 27406 -59 E Prenaration of (~-3~-
ydroxy-21-j2'-(~j,Ndinmeth i ethoxvJ-1_ 9-noryreana-1,~, ~(L),~(~Q-tPtraenP
1211 (a) SWe9I83858 of PCT/US98/27406

3-acet oxy-19-nor-17a-pregna-1, 3,5(10), 20-tetraen-17-of (15): 5 A m xture of
estrone 1 (10.0 g, 37 mmol) and CeCls (18.2 g, 74 mol) in THF (400 nlL) at
roomtenperature under argon was stirred for 16 h. To this m xture was
added a sol ution of vinyl nagnesi umB2onide in THF {160 nmL) 160 mmol ). After
stirring at roomtenperature for 30 mn.) the reaction m xture was quenched
by pouring into saturated agueous NaHCO03, and extracted with 80% et hyl

acet at eJhexane. The conbined 10 organic | ayaséowere dried (MgSQ,)) the
desiccant was filtered and the solvent was condgenirated to at~ord

3- hydr oxy-19-nor-17a-pregna-1, 3, 5( 10), etrag X-of as a solid. '"H NWR
(300 MHz) CDA 3}: b 0.93 (s, . 800 —2X 2)) 6.09 (dd, J
= 10.7, 17.3 Hz, 1), 6.54 (d, Z, 1) ANH) : p((dd)J:2.6, 8.5
Hz, 15 ArH), 7.10 (d, J = § ArH). To a soluti of

3- hydr oxy-19-nor-17a-p ,20-tetraen-17-of in THF (150 niL)
wer e added pyridine (

5(
cI O (5 nmL) at room tenperature under
argon. The resultir]% P Faa® stirred at roomtenperature for 5 h, then
diluted with 80% et hyl acet at e/ hexanggand washed with aqueous HCl, NaHCO3
and brine. The organic 20 |layer was dried (MySO~), the desiccant was
filtered and the sol vent was concentrated to afford a solid. Flash
chromat ography ( 15% et hyl acet at el hexane) affor »i | .7 g of 15 as a
whltg) solid (93%yield). 1H NVR (300 MLz, 8 0.95 (s) 3, CH3), 2.28
, OQAc), 2.86 (m 2), 518( 00 < 10.7) 17.3 Hz, 1),

679(dJ:2.3 Hz, |, ArH) 33 J = 5 8 , 1, ArH), 7.27
(d, J 8.3 Hz, |, ArH). of

{~-3- Acet oXy- 21- br omp-4Q: <), 3) 5( 10)) 17(R0) yetraene (18): To a
solution of PBrs in 0 o ng) 0.7 mmol ) and tol e (5 n) was added
a m xture of 3- aceto /a-pregna-t, 3, 5(10), 20- tetraen-17-of (15)

(0.25 g, 0.73 26~ J UN (7991 33859 PCT/ US98I 27406 mrol ) and pyridi ne
(0.0 m.) 0.74 mmo() in toI uene (3 mL) ™ The resulting mxture was stirred
at for 1.5 h, then quenched by pouring into cold water, and extracted
with 40% et hyl acetateJhexane. The organic Iayero% washed with saturated
aqueous NaHCO, and brine, and was dried (MSO ) desiccant was filtered
and the solvent 5 was concentrated tg-afford hite solid. Quick

filtration through a plug of silj 0A—4 . acetlefre/ hexane vyi el ded
0.25 g of 18 as a white sol pd (8p¥ W\ el d), 142N C. ~H NWR (300
MHz, CDClj): 8 0.81 (s, (s, 3) COCHS) (m 2),
20
HO
80
25




4.02 (d, J = 8.5 Hz, 2)) 5.43 (m i)) 6.80 (d,J = 2.3 H, 1, ArH)) 6.85

(dd) J =-2. 3 8.3 Hz, 10 1, ArH), 7.30 (d) J = 8.3 Hz, 1, ArH) HRVS 24 al B 2002
for C-H2~Br Q2 ‘(’9r9?f338§b2 1195; found, 402. 1203. (c) Synthesis of

(E) - 3- Hydroxy-21-[ 2" - (N, N-di net hyl am no) et hoxy] - 19 PCT/US98/27406

nor pregna-1, 3,5(10), 17(20)-tetraene (21): To a solution of

N, N- di net hyl et hanol am ne (0.6 nL, 6.0 mmol) in THF (8 nL) at 15 OC under

argon was added potassi um hexanet hyl diggl azide in toluene (11.5 nL) 5.75

mmol ). The solution was stirred for 5 mn., then cooled to -78 C.

(E~- 3- acet oxy- 21br onp- 19- nor pregna- 1, 3, 5(10), 17(20)-tetraene (18) (0.2 g)

0.5 mol) in THF (3 nL) was added, and the peaction m xture was warned to

OC for 30 min. The resulting yellow cl oudy tion was poured into

saturated aqueous NaHCO3 and extract edg+ A\hyl 20 acet at eJhexane.

The conbi ned organic | ayers we desiccant was filtered,
and the sol vent was concentra

21 as a wite
mp. 123-124 C. '"H N ): b 0.75 (s) 3 2)) 1.04 (m 1),
1.20-1.56 (m 5), 25 1 m 3)) 2.04 (m 1), 2.30 (m 3), 2.33 (s,
6) N(CH3)~) 2.60 (tH97g > Yw2), 2.80 (m 2), 3.56 (m 2), 3.98 (m
2), 519 (m 1)) 6.53 (d, 3 =27 Hz, i ArH)) b.58 (dd, J = 2.7, 8.3 Hz)
l, A°\H)) 7.1 1 (d, J =8.3 Hz, 1, ArH). Anal. calcd. for CZ H fNQz: C,
78.0; H 9.55; N, 3.79; found: C 77.9; H 9.50; S, 3.80. HRWVS calcd. for
C2, H'NO2(M+)) 369.2667; found, 369.2666. ugd4 JUi~ 2002 WO 991 33859

PCT/ UBO8I 27406 -61 F,xamlIn a | 1 Preparat|on 0
| ~] - 3- $ydr oxy- 7a- met hyr| - 21- (2
(E) - 3-acet oxy-7a-net hyl - 2 i - bronod 24R- norpre ], 5(10),17(20)-tetraene
(19): By the procedure descr fn Exanple 1 tep 'G-a-)— w th 7a-met hyl
estrone (13), 0.93 g) 2B Q) \ubsfituted for est one,

3- hydr oxy- 7a- et hyl - 3P pregna 1,3,5(10), 20-tetraen-17- of was
obt ai ned as an 0i | K NMR 3. MHz CDCI ): b 0.82 (d,J =7.0 Hz, 3) CH),
D.95 (s, 3, CH), HS.SO 0(,J"’1170Hz) 1), 3.04 (dd, J = 6.6, 17.0 Hz,
1), 3519 (m 2), 6.12 (dd, J = 10.7, 13 Hz, 1), 6.54 (d) J = 2. 5 Hz, 1)
ArH), 6.61 (dd) J = 2.5, 8.5 Hz, 1, ArH), 7.14(d, J =8.5 Hz, 1, ArH).

3- Hydr oxy- 7a- net hyl - 19- nor - 17a- pregna- 1, 3, 5(10), 20-tetraen-17- of was
acetoxyl ated as described in Exanple 10, si®p (a) to afford 16 (pale yellow
form. 15 "H NWR (300 MHz, CDCl,): 8 0.83 ( = 7.1 Hz, 3, CH3), 0.95 (s)
3, CH3), 2.27 (s, 3, COCH3), 2. JNg-1 X, i ), 3.09 (dd, J= 6.7,
17.0 Hz, 1), 5.18 (m 2)) d Hz, 1), 677(d)J:

(60% vyield),

a) Synthesis of

2. SHz, 1, ArH, 6. 83 (dd 8. 5 ) Ar"FIT\? 27 (d, J = 8.5
Hz, 20, ArH). By the prog : ed in Exarrple 1% step (b), 0.98 g
of (E~- 3-acet oxy-7a 2 - br ono- 19- nor pregna- 1 5(10),

17(20~tetraene (143

25




a gum (72%yield). "H NWR (300 MHz, CDCI3): b 0.81 (s, 3, CH3)) O0.38bJUE 2002
= 7.1 Hz, 3, CH3), 2.27 (s, 3) COCH ), 2.57 (d, 1= 16.8 Hz, 1), 3 .10 (dd,
J = 6.6, 1¢ugPoodagsol ), 4.02 (d) J = 8.5 Hz, 2), 5.42 (m 1}&@53332-,“& J =
2.3 kt, 1, ArH), 6.84 (dd, J = 2.3, 8.8 Hz, I) ArH, 7.29 J

Hz) 1) ArH). (b) Synthesis of

(E~- 3- Hydr oxy- 7a- net hyl - 21-[ 2' - (N, N- di net hyl am no) et hoxy]
19-norpregna-1,3,5(10)) [7(20)-tetr3ene (22): By the procedure described in
Exanpl e 10) step (c), 0.11 g of 22 was obtained as a white solid (60%
yield)) mp. 129-132 C 24 JUNE 2002 WO 991 33859 -62 PCT/ US98/ 27406 ' H
NVR (300 MHz, CDCl;): 8 0.78 (s, 3) CH3) 0. 81 (d, J =7.2 Hz) 3) CH3))
2.32 (s, 6, N(CH)~, 2.50 (d, J = J =5.7 Hz, 2),
3.04 (dd) J = 6.6, 16.8 Hz) 1), 3. . (m 2), 5.22 {m 1),
6.53 {d, J =2.5H, 1, AH) \ ; ArH), 7.15 (d,
J=8.4H, 1, AH. 5 Prer~ - ATethoxv- 21- (2' -
N—dlnet ylanlnol (a) Synthes L\
of 3- é%etoxy 2- met hoxy.

gha- 1, 3, 5(10), 20-tetraen 10 17-0l (20):
anple 10) step (a), wth 2-nethoxyestrone
(14), " 0.6 g, 2.0 ' =381y 'uted for estrone,

3- hydr oxy- 2- met ho¥¥~ 19X - 174- pr&gna 1, 3, S(10), 20-tetraen-17-ol, Vas
obtained as an oil. "H NWVR (300 Mz, CDdPB) S 0.95 (s, 3, CH3)) 3.84 (s)
3) OCH3), 5.17 (m 2), 15 6.10 (dd, J = 10.8) 17.4 Hz, I)) 6.63 (s, 1,
ArH), 6.77 (s, 1) ArH). 3-Hydroxy-2-nethoxy-19-nor-17 egna-1, 3, 5(

10), 20-tetraen- 17- of was acet oxyl ated as desgri ed i § Exanple 10, step (a)
to aford 17 as a gum ' H NMVR (300 ; 796 _(s, 3, CH3), 2.30
(s, 3, OAc), 3.80 (s, 3, OCH3), & , b.ll (dd J =10.7, 17.3 Hz,
1)) 6.73 (s, 1, Arl~, 6.88 (s By the procedure described in

Exanpl e 10, step (b), O. B8
L.00 (s, 3, CH3), 2.29 {s) 3) COCH3),
ill!i:4 (m 1), 6.73 (s, 1, rFD 6.86 (s, 1

yield). "H NWVR (300 MHz,
3.80 (s, 3) OCH, ), 5.30

ArH). {b) Preparati omod rdr &y- 2- met hoxy- 21- {2' - { N, N- di met hy| ani no)
25 eé?oxy]-lQ-norpregna-l,3,5(10) | 7(20) - t¥Btraene (23):

N/—
o NN\

o CgHaO7

20

HO K7

::V:]
HO "y

102



By the procedure described in Exanple 10, step (c), 0.15 g of 23 WASJUNE 2002
obtained as a white solid (54%yield), mp. 94-95 C 'H NWMR (300 MHz)
CDC13): b 0.81 (s, 3) CH), 2.29 (s, 6, N(CH)~, 2.53 (t, J =5.8 Hz, 2),
Z.77 (m 2wo89/s88sqt, J = 5.8 Hz) 2), 3.86 (s, 3) OCH3), 4.Mfrnsvsn74es 5. 24
(m 1), 24 JUNE 2002 WD 99133859 -63 PCTI US98/ 27406 6.64 (s, 1, ArH),
6.80 (s, 1, ArH). HRMS calcd. for CzsH'NO (M "), 399.2773; found, 399.2771.
5 Pr aration of (,_ -3-Hydroxy-21-(2~, N-di et ylanuno~et hoxvl The am ne 24,
whi ch was prepared fromallylic bro#de 18 (0. | 1 g) 0.26 nmmol) and

N, N- di met hyl et hanol acnine (0.2 nL, 1. S mml) using the sane prodedure as
described for amne 21) was obtained as a white solid (0.074 g, 72%: "H
NVMR (300 MHz, CDCI 3) 10 b 0.78 (s, =24, (t) J =7. | Hz, 6)
N(CH C~, 2.78 (m 2) 3.00 (m 6)) 3F70 ) ém?2), 514 (m 1),
654(d J =25 Hz, 1, ArH) .5 1, ArH), 7. I 1
(d, J 8.5 Hz, 1, ArH). 1 catcd 39%. 29381 found
G- 3~jydr~-21-[2"'- ,\-di net h3rl am nol
etraene (277 By the pkocedure of

~-o~$ -no re@a-
descrrbed i n Exanpl ¢
(~-3-acet oxy- 21- gpefe gmg- 1, 3,5(10), 17(20)-tetraene (18, 0.15 g,
0. 37 rrm)l) was reacted with t 20 di net hyd am no- 2-propanol (0.3 nL, 2.4
mmol) to afford 0.075 g of a 1:1 di astereomeric mxture of 27 as a white
powder (53%yield). (diastereomer A) "H NWR (300 MHz) CDCh): $ 0.75 (s, 3,
CH3)) .17 (d, J =6.2 Hz, 3) CH), 2.33 (s, 6, N(CH3~, 2.79 (m 2), 3.68
(m 1), 4.01 (m 2)) 5.20 (m 1), 0Hz)1 ArH), 6.60 (dd, J
-30 8.3 Hz, 1, Arl-1), 7.10 Q; 25 (diastereoner B)
“H NW (300 MHz, CDCI3): 8 p 6.2 Hz, 3, OB),
2.33 (s, G N(CH)~, 2.79 (
1)) 4.12 (dd, J = 7.
Hz, 1, ArH), 6.61 (f

6.

8(”)1),
5. 20(m 1), 6/54 \d, J
1, ArH), 7.12 (

ArH). WD 991 33359 ’2 PCTI US98/ 27406 Ea__ cam “tn’/a 15
PreRar ati on of (HO ‘ S 2% (~' - (N_N-di methvlam no) a ho
~]-19-nornre~a-1, ~~, ~{~, Q 17(~f~)-tetr#dne (321 ' 5 ~ ~ cp~c

15
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t raso ~ W2 10 29 30 n Pfd 15 1) IH Cl~t~HMt. 2) HF-(' p~yr|2~4a95NE3—2~002
32 20 Schene 5 (a) Preparation of ethyl (E)-and

(~-3-tert - bwywhdigget hyl si | yl oxy-19- nor pregnal, 3, 5(10), 17(20)P-tet raen-21- oat

e {28) and (29): To a solution of triethyl phosphonoacet at e PEPUSI8AM0610. 1
mmol) in TR F (30 nL) 25 under argon at room tenperature was added a
potassiumt-butoxide in THF (9. i nm., 9.1 mvol). After stirring for 1.0 h,
3-ter! butyl dimethylsiiyloxy estrongg(2, 1.75 g, 4.55 mmoi) in THF ( I O
m.) was added, and the solution was heated to reflux overnight. The

reaction mxture was poured into saturated aqueous NaHCO- and extracted

with 40% et hyl acetate/ hexane The copbiped organi c | ayers were dried
(MySO,), the desiccant NE f20020 vva.. 9 -65 PC T/ US98/ 27406
was filtered, and the solvent gentrat ed+90 aff the m xture of E

and Z isonmers, 28 and 29 as
Et GAc) afforded 1.4 ¢
i soner 29 (10%yi el d).
"H NVR (300 MHz, 5 & .
(s, 9, SIC(CH3)3), L29 (t,

solid. Chroma{ogaphy (hexane; 2.5%
ner 28 (68% yi el d) d 0.2 g of the Z
. 109-110 C Rf 0.56 (10% Et OAc/ hexane):
%,(s, 6, SI(CH3~, 0.86 (s, 3, CH)) 0.98
7.1 Hz, # CO CHzZC~,), 4.16 (q) J = 7.1 Hz,
2, COGCHiCH)) 5.59 (t, J =2.4 H, 1), 6. 56 (d, J =2.6 Hz, 1, ArH),
6.61 (dd, J = 2.6, 8.3 Hz) 1, ArH), 7.12 (d, J ~ 8.3 Hz, 1, ArH). (29):
mp. 154-156 C, Rr. 0.5 (10%EtOAcI hexane): 'H NWR (300 MHz) CDO 3): b 0.18
(s, 6) SI(CH ~) 0.98 (s, 9, ¥ H ~), 1.04 (s) 3) CH), t, J =7.1
Hz, 3, 10 CO2CHI C3$3), 4. ™Y, J E 7.1 Hz, 2) COZC$i CH
1) A‘r;g), 6.6 (dd, J =

[&FlYe’,

{ L J =20
§ HzZNJ1, ArH)

)

Hz, 1), 6.55 {d, J =

7.12 (d, JHs€0G NAHS (b) Reeparation g

(2)-3-tert-but si | yf oxy-Z1-hydr oxy- 8- nyy

1,3, 5(10), 17 ! e (30): To a solutiof

but yl di net | oxy=19- nor pregna-1, 3, 5(4® A 54 et raen-21-oate (29,
0.1 g) 0.22 nmmol) in THF &5 m.) was added I|th| um al urrunum hydri de (0.015
g, 0.4 mol) at O0C. After®stirring for 1 h under argon,sd he reaction

m xture was quenched with water. The white precipitate was renoved by
filtration and washed several tinmes with 80% Et CAc/ hexane. The filtrate was

dried (MySO,), the desiccant was filtered, and the solvent was concentrated
to afford 30 as a solid. 20 "H I VMR (300 Nl-liag CDC13) 8 0.18 (s, 6, Si(CH

)~, 0.93 (s, 3, CHs), 0.98 (s, 9, 5
/N

""1,9/

110

The compounds may be in the form of pharmaceutically acceptable salts, esters,
amides, prodrugs or other derivatives or analogs, or they may be modified by appending
one or more appropriate functionalities to enhance selected biological properties. Such

5  modifications are known in the art and include those which increase biological penetration
into a given biological system, increase oral bioavailability, increase solubility to allow

administration by injection, and the like.



SiC(CH3)3), 4.20 (m 1)) 434 (m | ), 535 (m 1), 6. 55 (d, 24 3uRe 2602
Hz" 1, ArH), 6.61 (dd, J = 2.7, 8.3 Hz, 1, ArH)) 7.11 (d, J = 8.3 Hz, 1,
ArH). (c) Preparation of

(Z3- 3-t er d-wotoyssliseret hyl si | yl oxy-21- brom de- 19- nor pr egna PCT/US98/27406

1,3,5(10,17(20)-tetraene (31): 25 ~ To a solution of
(2)-3-tert-butyldi nmethylsilyl oxy-21-hydroxy-19-norpregna 1, 3)
10),17(20)-tetraene (30) in toluene ( 10 nL) was added pyridine (0.04 nlL)
0.49 mmt) and PBr3 in CHzClI Z (0. 24-37., 0.24 nmmol) at -78 C under argon.
ARer stirring for 2 h, the reaction m'xture was quenched by pouring into
ice water, andsaestdfafetwihpwhas&a ard 8 céiudés krlowndy fosd\as
washed with sat urated aqueous NaH and 4 JUNE 2002 WD 99/ 33859

PCT/ US98 skilleddn metaﬁt qfrwemama@ﬁ ichqamem; s@ 9escr1b¢é &résxemaht byaMareh, t er ed

il Qe ‘g%%?'&lm )

) —
4.19 (m legy-!'nté@cnéme 11992) Wdﬂdgon&alts ﬂe&rdﬂm)edﬁorﬁtﬂé)ﬁe&a@&(e(gid)

8.5 5_Hz Ar k Pre f

(=22 By i o5BipohaR avinigg i -ER o el i 501 use emyeaigpral mesgs.

10) 17(2Q)wdlﬁh§ ?&eﬁoﬂ%ﬁhasﬂi@aﬁem U’ry;saaalgf thub%e%mbhm ghdgi ne (0. 15
1. m.) at O C under argon was ad ot assi um

3
hex arret hydlmgfﬂd v m!arl wgmc selvent suchoasiethanad od €thanob and thtfitcsirls gddedat mg for 5

[)nu'? yl d| e‘f ﬁﬁ?@&f@?%ﬂ@gné@‘r(ao\'\%%ag?%"ch& %F@éﬁa?t T"%ng‘(t%@pf%gg Iq'%t raene (31)

0.1 g, O.resultinpndal either Précigititeslor niybedteaght obhef sdRitidh bgaddiiion\ops eyl to 0C
for 20 mn.,, then poured into saturated ag{geous NaHCO03 and extracted with

80% M hy|polas selxent| ﬁe%@m@w%@r eepating acid addition:salts include hothborganie acidsy SO, ) |

t he desi gg nit; to afford a
gum To %%{}fﬁﬁ?iﬁ&cﬂr 6‘?‘ h@ggagiﬂm %Ik%gﬁs?g% ﬁ% ;\&a “%g?? In aﬁ% M) was added
HF- pyr i dimeator(id addd,rshi¢cigit a&id, mﬂbtcamdsﬁlmmcruyxdt tmaﬂc bcid} d:lmcx:do(d,lﬁgnzaml ution was

pour ed |nt wat er, an eéy cte hh 80@;@“ ceta /hex The conbi ned
organi c [2ef1BNAfRYF act ?  Isthancsulipnig P‘Fl"& eﬂ' and the

sol vent \glgerceilEshiy dcid, aaki ncaéia%dtﬁémlea hswElha@hofgaﬁieraetd@,gégphy (et hyl

acetate; 5% 20 net hanoUchl or of orn) afforded a white solid

Recrlst alhydroghlprie aqid irdrobromig 2gidgsulfurig acids nigpin acid, phpsphofio 8idyand|the f rom 29).

H N'VR (%gg N%Zacm%%%.gh (sal§m%§§5e(cghge%dq§qﬁe f,&t%? @’?Y—'E%"?F‘%&" lt(ﬂrr!) 6i6 §t)

J =

4. 17 (m bise) ,Préferted 4d¢idl addidion $alts DBthetpresknEcotnpbubids ard khe¢itdate, fanfafatd,dd, J =
2.4) 8,2 Hz) 1) ArH) ‘?6709 (d, J =8.2 H, 1) ArH). 25 The follow ng schene
|IIustrats‘é"é’"ﬁ?}F"eBﬁ?ﬂ""&il Jnd gralondiedlihds (33) and (34) as described in Exanpl es

16 and 17: pepatdiilon 2PPsid altY of acid moieties which may be present (e.g., carboxylic

20  acid groups) are prepared in a similar manner using a pharmaceutically acceptable base
such as sodium hydroxide, potassium hydroxide, ammonium hydroxide, calcium
hydroxide, magnesium hydroxide, trimethylamine, or the like.

Preparation of esters involves functionalization of hydroxyl and/or carboxyl groups

which may be present. These esters are typically acyl-substituted derivatives of free

25 alcohol groups, i.e., moieties which are derived from carboxylic acids of the formula
RCOOH where R is alkyl, and preferably is lower alkyl. Pharmaceutically acceptable
esters may be prepared using methods known to those skilled in the art and/or described in
the pertinent literature. Esters can be reconverted to the free acids, if desired, by using

conventional hydrogenolysis or hydrolysis proced‘ures. Methods for preparing amides,



Ac is ~~OH K~1(~T/Msh -fi7 ~O HO ~ KN(TMsh H 3d H Scheme 6 33 p~pai aignBhoo:
of ( -3-HydroxS!-21--(Nnethyl-3- S)~ p~yrrolidiooxy).-19-norv~na-1 3 5(10) _
17f 20)--t et rﬁlene(:é?)s%) To a solution of i-nethyl-3-pyrrolidinol (SOCE. cL,

4.55 mol ) 8PHF (6 mL) at OC under argon was added a OCHURPEAINGS: i on

of potassiumbis(trimethylsilyl)-amde in toluene (8.3 nL) 4.15 muol ), and
stirred for 5 mn. The solution was cooled to -78C and a solution of the
aUylic brom de, (~-3-acetoxy-21- bcorqr%sl 9- nor pregnal, 3,5(10), 17(20)-tetraene
(18,333 ng, 823 ~nol) in dry THF (5 ) was added, and the reaction m xture

' d
Sat ur at oq PIoTES Ariord alifes aldSuelANAY s&"@%b%%”%@?o"éé@fn 52 S i
| ayer was withis the Rua23&ige ofiode skiltgainaherit imd/arestribed il tae bemhm iiRcqgreaphy (S-

| 0% met hano |chI or onet hane) yi el ded the desired amne 33 as an off white
foam 0. 028" *¥**%. 9' /a). "H NMR (300 MHz, CDCl j): b 0.73 (s, 3, CH)) 1. (

0o- I . &4 Y/ 7-2.9 t
2)) 3 .02 Em . er)tdln of'the %m?bl%oﬁ?ur@s arc%hxr?lg? ﬁiture@ndms bé zxﬁ) %) (2?

JUNE 2002 mmm&;@puresom umsgmcmectm 11 fome @9s Be. 1 with mga@t)o 6 49 (d ‘

‘|]_|Z): i 6 Aerlgﬁ:rt%"m sﬁﬁ ¢ iolm%ouB §th1str§eq_6erelp, c%g%llty |snxg:ﬂ' ﬁ«'\t;F& %Zer cases, 19 is
p3~ol i di nyolEind AN inventfON s iten@ed & dncodpdss b6th tHe/MBRdridaly paRTSmistthelne ani ne

34 was prepared fromthe allylic bromde

( E) - 3- acetcompoundsshews and therrpeemjn ar diagiersomerjc mixtures thexeof. sEorexgrople, g) 496

same. pr ocSapeiadFi e Bl I ERE AP s st o subuall P 142, "2 e
33 tol0yi vpositiahiof thestdroid rbﬁleﬁh?@ltlyoﬂ&ﬂdndlamqm of whicH sitbstitaéat.is 17 NﬂvﬁxBﬁ)O VHz )
255 ooy ot ingspgedfit sitign possibily s ehestiysee y Hie gengrid e, .43 (da.
B R e A T,
ArH). Thebtwl Ilbmhqgn@mhmmm dompounds ae sﬁpreepamatslvdmlmre ssympoatnciwith 35) and

(36) as descri es 18 and 19 b~nzen~.
b C 15 Feepedds a O SRR nhed ¥ el pipsisates el yiln lspets  MgandaERL ™ 56
15  of formulae (I) and (II), the invention encompasses both such structures, i.e., both the “E"

and "Z" isomers and mixtures thereof.

The novel compounds can be used to treat a variety of disorders; primarily, the
20  compounds are useful to treat estrogen-dependent disorders, i.e., conditions or diseases
that are estrogen-induced or estrogen stimulated. The present compounds are capable of |
inducing remissions in breast cancer, including metastatic tumors. Furthermore, the
present compounds have utility in the treatment of ovarian, uterine and pancreatic tumors
as well as disease conditions such as galactorrhea, McCune-Albright syndrome, benign
25  breast disease, and endometriosis. The compounds are also useful for treating certain
conditions and disorders which are not estrogen-dependent, e.g., non-estrogen-dependent
cancers, particularly cancers which are multiple drug-resistant. The latter advantage of the
novel compounds represents an important advance in the art, as a major problem affecting

the efficacy of chemotherapy regimens is the evolution of cells which, upon exposure to a



24 JUNE 2002 WD 991 33859 PCT/ US981 27406 -69 Ex~ le 18 Pr~G-arati on20fjung 2002
(~~-3-Hyrdroxy-2-N, Ndi nel ~rl ar~~, nethvl -21 [2=,~ N-dinmeth |y

ar r eno~et hoxwp-9383gsor ci reg~- 1, 3~5~10), ~(2; QL tPtraP To a stipgdERgsegRbddli ON
of 100 mg (0.271 muol) of (E)-3-Hydroxy-21-[2 5

(di met hyl am no) et hoxy] -1 9-nor pregna-i, 3,5(10)) 17(20~tetraene Zl in 3 nL of
benzene and 5 nlL of ethanol was added 10 ng paraf or mal de~hyde, and 0.054 g
(0.528 mmol) of N, N, N, N-tetranethyl di-39d noet hane) and the m xture was
heated at 85 C for 15 h under argon. Then, the reaction m xture was cool ed,
vol ati | es vehemotherapowtit dmglcheching esistaotitor maltithde lof stnesurdilicunwelated diojgsahdd t o
chr omat ogr gph (@ilica get) 5-10/ 10 MeOH/ CHCI,) to afford 0.077 g (67% of
35. 1H NNR‘FE%?:T CagPWS M) : b 0.80 (s) 3H), 2.32 (2, 12H), 2.57 (t) 2H, J

= 5.8 Hz), 2.82 /(s@xglai&welseahet’é@mﬁin, ééttalrndf tﬂé‘l)loveﬂc&ﬁ;pcfuhds displaytissué- 8 Hz) ,
5,22 (m 1 (2 (DC) 7 cal cul ated for CHNO,

6. 5 1 6.89 (s, 1H). M
427 f ound,st?g)gt?ve(nbm}a@bw?n& ach as _SE&MH Jkll)fgism GomBeUNgA agsfestrogen
3- Hydr r-2- ! nﬂg@ VAT ' - di i . .
hoxy] _ 9}/n(§’r?l @8%@1% ?F%/"I“% ~tr |éér'llnheau(I é‘élb[r%t %ndé?r?#‘{@%i%ééﬁ%& F’géna %)'Pg 5%%40 g
(0. 09 mmol )o eftrdgendikla gffecdsplsévhere in the body, particularly in the bone and lipid
di met hyl am nonet hyl -21-[.2- (di net hyl.am po) et hoxy]- .l .9-norpregna-1, 3, 5
10, 17( 30" 20nealighn _%Siqcﬁggc?mp%%/‘d%& Flaventios, HegesorReuRdsai | aci um
on carbon, qaRgkdt Byl FSmis (R hééﬁ%@iis&@%%&%ﬁﬁﬁ@%@nﬁé%ﬂ&g% %ef,gﬁggen

for t 4 h, filtered over ceiite pad, washed with ethylacetate,

filtrate edafimadatQheraompounds: withie thetsoone and sabstance pf the inyentibnemaghdistitayna s

ch g SN A NS o, g G038 o g, e ot 2
(t, 2H, J =ofveitibial prodedites] ndOinyoiving Elcessiveror updie ddperimént@for &) ordéhto M5

(DCl) calculated for CHNQ 429; found, 429 (MH 100% . WO 991 33859 24
JUNE 2002 Ppesrrtaisggempound’s poteptialtissue selectiyit¥chene i1l ustrates the

preparation of GRERAUAbalrARRF2LSERAE chbdHBTR Feaf U oPehd bsttfpeh> 39

[l ~IN~Br GCiy THF vcu,
dependent disorders discussed above, i.e., breast cancer, ovarian, uterine and pancreatic

15 tumors, galactorrhea, McCune-Albright syndrome, benign breast disease, and
endometriosis. In addition, the novel compounds herein that are tissue selective in nature
may also be used as follows:

(1) to inhibit pulmonary hypertensive diseases, as described in U.S. Patent No.
5,447,941 to Zuckerman,;

20 (2) to inhibit dysfunctional uterine bleeding, as described in U.S. Patent No.

5,552,416 to Keohane;
(3) to inhibit weight gain or induce or facilitate weight loss, as described in U.S.
Patent Nos. 5,578,613 and 5,578,614 to Bryant et al.;
(4) to inhibit breast disorders such as gynecomastia, hypertrophy, polythelia,
25 mastodynia/mastalgia, hyperprolactinemia, and non-fibrocystic, non-cancerous
mastopathias, as described in U.S. Patent No. 5,593,987 to Cullinan et al.;
(5) to inhibit atrophy of the skin and vagina, as described in U.S. Patent No.
5,610,167 to Cullinan;



20 25 40 KO1lc) OWF T8OPS-Ohl o~ I m dasol ~I OVF T8OP 41 NaOW, htaOyl &8&Ys00,
ol ~so EtIN. CNzClt 4Z Schene 8 WO 991 33859 S 43 10 3% Mat hanoi | ¢

HG - 71 Cl CHveop338sHC! NaH, OVF TE 15 45 24 JUNE 2002 PCT1USaSds94a8409Chene

, continued Exanple 20 20 p~reQar3tion of 3-Hvd_roxy-11 E

(?." _(2"-N, Ndi m~t _hyl am noet hoxvet |ideny)-1,3,y10)-17-estrone |451 (a)
Preparation of 3-terl-butyl di phenylsilyl oxy-17-ethyl enedi oxyestra-1, 3, 5(
10~ men-11-of (38): To a stirred sot4dtion of 6.3 g (0.019 nol) of

3- hydr oxy-17-et hyl enedi oxyestra25 1, 3,5(10)-1 1-0l (37) in 20 nL anhydrous
DVE wer e added (6 tednhihit banedoss andlowes serumi chalesteeo!, asrtesanbed ingthS #asat ol ) of
tert-but yhi ' | ori de sequentially at room tenperature under

ar gon, anggt' Egﬁ%@?t&réﬁﬂg{; stirred at 60 C for 24 h, cooled to room

t enper at ure) d{7)ud étreasé bonwahass, as destribad indd.SeHatent Wo €3, hEY, 3 70T dsckibi ned

or gani ¢ ext racz

8) ttg1 ?reat osteoporosis, as described in U.S. Patent No. 5,646,137 to Black et al.;
5 (9) to inhibit CNS problems in post-menopausal women, as described in U.S.
Patent No. 5,663,184 to Bryant et al.; and
(10) to inhibit ovarian dysgenesis, delayed puberty or sexual infantilism, as
described in U.S. Patent No. 5,719,165 to Dodge.
It will be appreciated by those skilled in the art that numerous other uses of the
10  present compounds are possible as well.
In addition to the novel compounds described above, the invention further
encompasses methods of using certain known compounds as anti-estrogenic agents, i.e.,
compounds which were previously known to be useful only for purposes unrelated to the
treatment of estrogen-dependent disorders. These compounds include

15

0]
NNH,
and
20 HO
) HO

The anti-estrogenic agents of the invention may be conveniently formulated into
pharmaceutical compositions composed of one or more of the compounds in association
25 with a pharmaceutically acceptable carrier. See Remington: The Science and Practice of
Pharmacy, 19th Ed. (Easton, PA: Mack Publishing Co., 1995), which discloses typical
carriers and conventional methods of preparing pharmaceutical compositions which may
be used as described or modified to prepare phaqnaceutical formulations containing the

compounds of the invention. The compounds may also be administered in the form of



24 JUNE 2002 WD 99133859 -72 PCT/ US98/ 27406 was washed w th water, 2Drjung)2002
and dried (Nai SO,%56 Evaporation of the solvent furnished a foam which was
chromatografﬁ‘ﬁé?i’“(3 % et hyl acetate! hexanes) to afford the ®CI/YRIBLROY of
the internediate 38 as a white solid. "H NWR (CDC 3, 300 MHz): 8 0.87 (s,
3H), 1.17 (s, 9H), 2.69 (brd, 2H), 3.85 5 3.98 (m 4H), 4. |15 (m 1H), 6.60
(m 2H), 7.34-7.48 (m 6H), 7.69 (d, ,1H J =8.5 Hz), 7.80 (m 4H). (b)
Preparation of 3-tert-Butytdi phenyl st “yl oxy- 17- et hyl enedi oxyestra-1, 3, 5(10)

trien-11-one (39): Jo a stirred solution of 1. 5 nL 16. 5 | ) .of oxalyl
chi or 1 de. (HiamiacRgccally EeBNG Sa. G S aieas Uiy arsmiabls soiers s dsderioed in
dropw se 3pdpracéling stetiof) Mol ) of dinmethyl sulfoxide at -65 C
(chloroformdry ice bath) under argon atnosphere. After 10 minutes) a

solution j of oThe cgmpoul s maphbe |a)i stered orally, parenterally, transdermally, rectally,
3-tert-butyl di phenvl sil vl axy-17-¢et hyl enedi oxyestra-1 5 11-0Ql. .38 in !
S or ainrar SRl baetati e A o fnROT FCRUSH Babe Rormlufathod FOniRiaE e
stirres fQonvdationdd wbesoxid pahRaczatiaally asgeptable dacriers adjuvais 3ad vdhidl&s! . Thenmol )

of 15 triethylam ne was added, at -65C, slowy allowed to attain.room
t enper at urteM \pacentsaalyas wsed herginds intended tg inglyde subsutancguseinfraygnons andnd dri ed

Na2Ss0, ). ; P the. . ' : i G
E:hr onmat Lg#‘gpﬁega?aﬂllg& et"ﬁ“;ﬁ@%‘ﬁf@‘ﬁé%ﬁ“é‘i t g%g or?{g@%‘g °\S@§‘éﬁ%"°t he
product 3depéndentidr thCibject bedptradted, the3subjedt's weight3the)mdnnéof simisisfration. 88 ( d,
1H, J = 12.7.2Q 3 50 . 1 .3 ..80-4.Q0 , 6..59 (prd, 1
H . 6.65 c‘B‘Z the JT%%%M of 'Tgvie&?"%aeh%@agz %“FE?Y’Q‘?W%’]"( ﬁ?@asw}" B .,gﬁ’? m 4H).
NB 0 -

B per L Bt D by DI (o | Qe ABhiay. more preferably o i ane, 3 510

) men- 11 oFakgut d Joye/ke(day o0 mefke/day. 76 mmrol ) of cerium (111) chloride
hept ahydr at - | 1) chlorid
o vacuam ot IS e s B A e PRI, 5,0

Then, a 1Qompositiond may belth she foratlofsdlid asethi-solid stliguiddosage fodms, such agdorf or 1 h
until a mlky white suspension persisted. The f]lask was cooled to. -78 C,
and a 1 MCEURIEiteetsrsuppositoras, re-ﬁs,zepwﬂﬁﬁi powsders, liqyidsrsysreasions, oF the liks: was

s1 owl ys addeflerdlf G urd difdke (B sUIBBITOKLHAIE alfiiniHalioh 8 pEisd dBsal. ThE SaTe
tenperatufe. Then, a solution 24 JUNE 2002 WO 991 33859 -73 PCT/ US98/ 27406

of 3.28 gremiposBiomswiill inglude, as noted above, an effective amount of the selected drug in

3-tert-butyl di phenvyl,-sij vl oxy-.17-ethyi enedi oxyest.ra-2%..3.5(10)1L1-one 39 in
20 nL THF g“‘g‘&? With? blatmacbiicalty Fgceptapie cagtien’and, in dé"“g?’i"ﬁ%ye'ég‘gt‘e ofgic
(acet oni t phdrRiaébuYicdl @geis alijlivin®d, ddlients) baffedigetcwi t h saturated NH, Cl sol uti on,

extracted with_ether. The conbined et her Payers were washed with water,
brine and dri eforsqligcempositions, coguentional nogtoxq solid spspiers: inglide, fatfagmplegso ny

( 82%200 f Bﬁ!ﬁm%e%ﬂ&ﬁ %raddgs é’ﬁnﬁmﬂ’ﬂi, rla%to?sg,l §tﬂ'ch, magnesium stearate, sodium saccharin,
talc, cellulose, glucose, sucrose, magnesium carbonate, and the like. Liquid pharmaceuti-
cally administrable compositions can, for example, be prepared by dissolving, dispersing,
etc., an active compound as described herein and optional pharmaceutical adjuvants in an
excipient, such as, for example, water, saline, aqueous dextrose, glycerol, ethanol, and the

25  like, to thereby form a solution or suspension. If desired, the pharmaceutical composition
to be administered may also contain minor amounts of nontoxic auxiliary substances such
as wetting or emulsifying agents, pH buffering agents and the like, for example, sodium
acetate, sorbitan monolaurate, triethanolamine sodium acetate, triethanolamine oleate, etc.

Actual methods of preparing such dosage forms are known, or will be apparent, to those



~H NMR (CDCl;, 300 MHa) 8 :1.10 (s) 9H), 1.16 (s, 3H)) 3.80-3.9S (my %2002
5.10 (d, 1 I@ 6.62 (d) 1 H)) 7.40 (tt~, 6H), 7.68 (d, 1 H, 7.78 (m .
M (DCl): 6VO PRI, 100%, 595 (M+H, 10). (d) PCT/US98/27406
3-tert-Butyl di phenyl silyl oxy-11E-(2'-chl oroethylidene)-17-ethyl ene 10

di oxyestra-1,3,5(10)-triene (41): To a stirred solution of 0.80 g ( I .34
mmol ) of the 3-tert-butyldiphenylsilyloxy i

i ac- (1- et henyl)-17-et hyl enedi oxyest r‘&T 3,5(10)-nen-1 lei-of 40 (0.689 g,

3.35 mmol ) of di-tert butyl-4-methyl. pyridine in 18 ni dry dichl oronet hane
was added’&ﬁ Q’é’ f?'ﬁ%‘"(’leis%?

pton's LharmaceuticahSciencescrefesenced at -20 C
under arg%othe mi xture was stlrred 15 for 3h while allowing it to attain
roomtenperature. The m xture was washed with water, brine) and dried
(NazSQ,). Ev apdioato'rd pdwinisttation, she compdsitiani \siﬂgdnaaallyesktdhe forvdbfcmablmsor

o oduct o EaPR of ey Epdh JieBfoF RaRALES(E Yaition, Susfersionarvpe? e and ' (G
1H, J 5 2.cépdules a&: ﬁr%feﬁ'l‘&i otdtadmihiftQitidn EmisMTaBleds andcdiuted for brdtlusdwill 8. 5
Hz)662(m2 6.95 (d, 1 H J =8. 520 Hz), 7.40 (m 6H), 7.72 (m
4H) . VB ( Benrallysingudepng or morggpmmpply qmmﬁ)sucwathmepw stwoh.. (e)

ot hy | enca gy e aBkhs W s BRI S plaE s b sy AREL WIERRWHCT™D) |

(0. 49 mmolskspefsiddsear8used; thelaatiyd agieptise oyinbinky Mkymulsitﬁn@ﬁnd suspendmg
(2'-chloroeth 7- et hyl edlo estra-1,3,5 tr| e 41 | 5 nm
Sihyr ous SRS i Selile fotsrag cofTng 38 iuesiiiie i edded s and e
mi Xt Uie WaSthérldptibRal oah?u»ma foesmsg)@ dtioR ihtdanfal mmm%ﬁ@leﬂemlﬁcma’é 8he and
extracted with et her he conbi ned organic extract was washed w th water) J

bri ne, andregnot imitedisg, Presprvativespsuspending agentshidickeningagents, afl thellike. 2002 WO

991 33859 PCTI US98/ hr omat hed
(" 15% et y) acol Keaipea iminkafh  Gdds bt oy b fRadol, T O R
(CDCL3, 3(jedvatite forfhulitiBhs c{ai\ be%i'Bp)areH it Qofigentiord) fords, Mthérsas ligfd, soﬁmﬂaﬁs éd, 1H,

J = 12.2 Hz), 3.07 1H, J Hz), 3.95 (m, 4H),, 4.54 (dd, 1H J =
12 4 H, suspg\sequ(hé)fomﬁ smal(lﬂﬁarsehtwa OLS%Een&wpw) liquid-priorsta igjgqtiongors 1 ( (q)

6 5 6‘1? a f é’mﬂgﬂ)ns] Fre?erﬂgﬂ er}lle 1ﬁ;eél§bl@tsus;§lznwn3‘]are foﬁn@laiéa)acczﬁ%gé tc( m 2' T,
( MENH~, 1 6pbfiquesKnopmtinitheart) sn@)s)ntat(lé )ilspcmnpg pawpmng agents and suspendmg

3 tert - but il pRenl Sl il o dohiadcn ) S8 SLBM BB Klsimaran of o. 06

g (0.094 mPér)s:cmfmHoafotxxdqs&efhé}uwwﬁtwhnh@ayorlsol@n( 2Am6ﬁ§£ﬁé>§)tceptable
e~

ethyllden 7- et hyl enedi oxyestra-1 (10)-triene 42 in 3 met hanol was

added femﬂ@hﬂ%sanéfsowtéélmwhe@mpwaﬁerﬁ‘méﬁh&mse@ §°|l1-‘tWBtaﬁﬁl‘F@F°m°and t he

t ted
N COgof St hib B Bl Th BREA A Bl off i SHERRIRHY thpByafisd 200
i n wat er sclvent ox susperiding mdnhn%mr&mbemlyatam appivacicforipareattrabr gani ¢ ext ract

was washed th ter, brine nd dried
adn\gﬁmstratm involves use of a s a]ow release or sustained release system, such that a

constant level of dosage is maintained. See, e.g., U.S. Patent No. 3,710,795.
The compounds of the invention may also be administered through the skin or
25  mucosal tissue using conventional transdermal drug delivery systems, wherein the agent is
contained within a laminated structure that serves as a drug delivery device to be affixed
to the skin. In such a structure, the drug composition is contained in a layer, or
“reservoir," underlying an upper backing layer. The laminated structure may contain a

single reservoir, or it may contain multiple reservoirs. In one embodiment, the reservoir



(Na2S0, ). Evaporation of the solvent furnished a residue, which wags gune 2002
chromat ogr aphed (20% et hyl acetate/ hexanes) to give 0.056 g (96% of the
product 43. wdbhoNRe( CDCL3, 300 MHz): S 0.70 (s) 3H), 0.98 (a‘m?l@% 1% 8 (d)
1H, J 12.7 Hz), 3.80 (m 4H), 3.95-4.72 {m 2H), 5.48 (t, ok

6.45 (m 2H), 6.90 (d, 1H 20 J - 8.5 Hz), 7.30 (m 6H)) 7.65 (m 4H). (g)
Preparation of 3-hydroxy-11E-[2'-(2"-N, N-di net hyl am noet hoxy- et hyl i dene)

1, 3, 5(10A7-estrone (45): To a suspendgon of 113 ng (2.83 nmol) of sodium
hydride (60%in paraffin) in 3 nL anhydrous DV was added 40 ng (0.283

ol ) of Zeonlprisésiepdlyhério marir e a phinticecticallp acdep@ble caR@ct AifhesTiedhatedal WaS

stirred for 10 m nutes. Then, a solution of 54 ng (0.09 mmol) of
3- t er t - butYHAPPRRIAAEK ther yxpm o thy Jun ﬁtmaﬂayg delivery. Examples of suitable skin

Sty 1 denClonlals £l EREREACURAIe Mt drehdiGirited & orsetnyihes) iyl O OUS

DVF was a dropw se m Xture was r argon for
2 h, cool gublyishblityleacs, polyhcrylatesy palymethemtsr ad thd like.t Alteinlively, tiedragnbi ned
organlv% extract was washe th vvat brine) and dried ( SO, 24 JUNE
2002 VI oFPRRIAE FesaEvagad siahgonsars adtesiyg drepiessat a1 seprtetd Aisinct layers. < hed

3- tert - butystiihe Aenesive uhddr tine k@ervonr which, in this case, may be either a pol

[2' - (2"di met hyl am noet hoxyet dene) - 17- et hyl ene-'di oxyestr a- ? ?5( 10)-trie

ne 44) to matTiEps mgnte@dabqvewr ntmmbe:%qmd pehysirogel reseivoiseer wayY ke sheme The
m xture Weoth $r'§r{ ed for 3 h at roomtenperature) quenched with aqueous
NH, CI | ution, concentrated at room5 tenperature, and the residue was

partiti oned bemqebacWIe}"eramdxeeé layinadese vhich)sedidslad the upparaufaceedfehes epar at ed.
The a ueous phase was extracted with ethyl acetate, which was washed with
wat er ! br idgwce, iwevﬁ asthe Remayy spructigal slement gfthe faninated siryctwie andiprovideed a

d duct
e g, s A e B L,
5.7 10 HZ)Should B@se@ad:tcd]solﬂlat.lt is sdisstantibily imgErmédblg td»)thdadrdive&gent&nd AnyHthdr 4. 04
dt 2H =5 70 Hz = 10 (d, 1
L 2", tenls Ry o pipagit g fackieg s preferaily mag ot 4 Saspt 9E 51 bl 115 3
= 12 6 I'|Zl:la13t|<_xlrzneﬁc matdgihl. Eka%fblésdf!po%crs]t)hat aré - s@xtd(ﬂl’e fo? thc chﬂiag H&ér mc'iu&S (t

1H, J = 6.
8.79 V). pme'@zja:e) pobgwpympob@m a'ldSthFH'éfefol | owi ng scherre |IIustrat es

L prcPar ot Oy CORREARH iy d8)d s LRGP |
HO~" ' ~' CHBmth8diately prior to use, this layer is removed from the device to expose the basal surface
thereof, either the drug reservoir or a separate contact adhesive layer, so that the system
may be affixed to the skin. The release liner should be made from a drug/vehicle
20  impermeable material.

Transdermal drug delivery devices may be fabricated using conventional
techniques, known in the art, for example by casting a fluid admixture of adhesive, drug
and vehicle onto the backing layer, followed by lamination of the release liner. Similarly,
the adhesive mixture may be cast onto the release liner, followed by lamination of the

25  backing layer. Alternatively, the drug reservoir may be prepared in the absence of drug or
excipient, and then loaded by soaking in a drug/vehicle mixture.

The laminated transdermal drug delivery systems may in addition contain a skin
permeation enhancer. That is, because the inherent permeability of the skin to some drugs

may be too low to allow therapeutic levels of the'drug to pass through a reasonably sized



O (EtA ~POCFIWEI \ NaOEJEt OH THPO ~~' CH3 DAL ~OH THPO ~ '' CH3 17a2d7jung 2002
PCT/ 11598/ 27406 DHP/ MeC 2 |, 176 Exarrpl e 21 Preparation of
(~- 3- Tet r ahyer99f398s9any| oxy- 7a- met hyl ' - 19- nor c~r egnano, ~r gonactuserzrdes~ 10
-men ~, 1-oaf ~ 7bl1 (a) Preparation of 7a-Methyiestrone (13): To a solution
of 114 g of 7anethyl androst-4-ene-3,17-dione 45a in |,500 nL of gl acial
acetic acid was added 106 g of CuC 2. The m xture with stirring was heated
to 6QC for 72 h. The reaction m xturd4was Pd/ CaC03 Hi/Et OH 24 JUNE 2002
~rj _ poured into H20 (500 niL reaction m xture to 3, 500 tnl. H20) and the
preci pi taheeamﬂdnbﬂﬂcedshy, if islnieceabarg vo edudntiisterdd skirtipdrineatidh dmhandeewithl i d was
di ssol ved i thyg chl ori de 4 h#ﬁand washed wth sat. NaHCO3 (2 L),
H20 (2 L)F¥ g%t Ou Ge nhancess areell kpow i the artad Hiclude. o5 ExAMRYE: was drr ed
over MISOlimd sl R EMS A SiBhy BTN Rt looigh b

ogr aphy “si ta gel

(suction chronat ogr aph hrough 1.5 kg of flash’ chrona
60 (230- 4decyrimstlh)'lsulf¢md¢p(ﬁiol\6$0k |(sz®¢aall@bdmlasmﬂuh¢ heubsetlmtcbatacycldhepldd-r tional

Fitered erngricialy G oelRhReciie el e ohe Loaiie Fiosh nsdeadBiantcy

pressure ARBhED i Wtﬁgl{@%a&ﬁ Iacatp6ifatddRRhihdnd, 82R)) alcokdly, ahd aiRANRL | on of
3- Tet rahydr opyr anyl oxy- 7a- net hyi estra-19- norpregna-1, 3,5 ((10}-trien-17-one

(4~: To abeweves & sapulrl&smhweééwénedmt«se ome@resg@ igvesfien Js thad DHP (4. 0
m) 43.9 | yt
arri)unt of gy@h%ﬁltﬂr tgg%%e agég%fl?oorf)arrn l&qgéﬁv\%g s i r r e or F&ﬁq'e%&?rggagt: gn
nwct ur e weldn pexmeation nnlmneert thisds partiavjadytrae, fx-Eamplendith xompadndd ofvi t h CH2Ch.

The nmbi ned  or gani dr.i ed, ove dr ous filtered) and
concéﬁt r aft é‘t‘ft'l"ép EW‘BV’G ‘zﬂiﬁy@rer%wgﬁr% F%ﬁﬁr‘%a%?%?’aﬁyf’r)} l150 " 10%
Et OAcl hex o/l €l ded et her 46 as a white solid (10.12 g, 95%: "H NWR (300

Mz CDCI3): b 0.88 (d) J=7.0 Hz) 3) CH3), 0.90 (s, 3, CH)) 5,39 (m 1),
6.78 (d, J=2. dltenatively, tm pbam@@chl@qmpgs@nssf the idvertion may be H) , 7. 19 (d,

J=8.5 Hz)

(£ 3 ot PANpHIERY inahf Rt TR R oo ekl amigasion, These can be prepared
(10),17( 28y mi:&ﬁgf g eat-wie aest{lfiBl)e noIﬁrri’latﬁ@ldalélpﬁm \Oﬁxcﬂlﬁ s()hdta d@mg, 27.46
mmol ), _and met hyl phosphonoacet at e i mpl) in EtOH ( 130 nl)
and ThF (%‘Pﬁta)t“fﬁd’&él*q‘aﬁ’ glothe aﬁct%lécwrat@wé tmrafareyw'&deréunahezqeﬁru% ol uti on
of sodiu s heated
to rekEl u>r<7} gé\?gér)erﬂegﬁu.' %j%‘qrdgéa@sr %ﬁ%ﬁ%ﬁg%w&g‘ggﬁﬂ%l o)“ngdtcgr%c\g?ature
and concentr at be phutmaceuedaj(cenhppsl&wmfehe ifivention ray akso e gdministered byut ed wit h
wat er and_ extract W th.ether, The conbi ned organic Jayers werée dried over
by ouchavger§oof oy ithelaien. b cOmBefiEd R antpreoiral Ropriad r &y k-

Chr omat ogkrRiwtyin(thd/art b pharmddeudithifortiilation 48d na Gé\ hﬁ&r’bﬂ&k sﬂﬁﬁﬁlsﬁﬁhﬂrhe A7 as a
Whltefoam(llg 91 .6 "H NVR (300 MHz, CDC a 0. 85 ,J70Hz 3)
CHj ) 200. gemplaying bergwi colrol ogothex smtsthlv Presppvptives, @@f@m@ Pl)omozerw ¢ipnce) 3010

m 1 c-1,
(5. 40 (Zn tﬁ?ﬁ?’g&g@y '3"'?%#1’%‘% le(djz" éffég‘;ﬁﬁzr"?ﬁ‘ f‘&'?&g' E‘a@%&(é‘%}@ 5) 8? )7
Hz, 1, ArH), TPrferfed forhmflatibnkifgr vaginal difig déldr):ry&télbhaﬁexﬁs aid creams
(~- 3-Tet raghydr opyr anyl oxy- 7a- net hyl - 21- hydr.oxy-19 nor pregna-1 5(10),
| 7(20) - t mﬁaﬂss F&?‘S'}“SO pPEepaghnng Uh'c’bﬁfeéxﬂ‘%ﬂﬂyb?“éff Rgtro slmrﬁb?t)wf. n THF
(200 mL) ﬁ@ﬁ% i f
(" DI BAL")" 1 n an@tl?eg MG%&{%%‘P?%(?% le?tgﬁé%tﬁg%%édépirgnﬂrﬁgﬁw&gﬁr eaction
m xt ¥ e vams vmomalnhuﬁd)oﬂs?,nmmdidsmuisrcm dither Qil Bl-\hatequnein-cms Grieymbastswat er
wer e added at OC, olutio d.to roomtenperature and
stirred f&Ff §EF"rﬁ’4? gFB’UG&’} agcﬂnll.ﬂ\el'igﬁ% a\}vﬁ'g“ sifierand an paygqus p %ﬂe?ﬂ
conbi ned ghags Ris6 sbﬁbfﬁrh@s MHHEE tHEI iR ErnalY ?has%ﬁbgd{c%ll? cEpAded dfipetrolagan  and
Concentrated to afford allylic al cohol 47a as a white solid 9 63ﬁ 97%
"H NVR ( 300 anfatty alopiol isuch) as gtyd og stegryl algphobith aqueoigphase usyal ‘b’ 3

010 e o A ol s S

(d, .1=8.4 Hz, |, Ark.




(e) Preparation of Ethy) 24 JUNE 2002
(E] - 3-tetrahydropyranyl oxy- 7a- met hyl - 19- nor pregnal, 3, 5(10) -tri es- 21- pate
(47b): A solwobwsssss 33.4 g_of 47 in 450 nL of ethanol contgiding ’ﬁ‘
triethylamne and 2.0 g of 5% pal |l adi um of cal cium carbonate Iin a E fIa k
was hydrogenated on a Parr shaker for 18 h. The catal yst was renoved by
H(tration through a bed of celite. .Additional ethanol was used to wash the
bed of celite. The ethanol sol utions-<4§re conbi ned and evaporated to
dryness under vacuumto afford 33.5 g (quantitative) of 47b as a clear oil.

The fol | owermglsifiehicredrh Ririufition id Me@nﬁpabﬁbﬁie,mnmﬁccmr&&ngﬁoteﬁ@ and 5
( as described in Exanpl es 23-25. 24 JUNE 2002 WO 99t 33859

PCTI US98125¥tastant.y 5 10 15 i) NaHJe-Bu, NI, G (CH-NEtz-HC DMVF 2) p~Tr OF
d7w 0 o~o0 U 13E h QQ/FI dF ~~~
HO G N HCL 2) trﬁ e 3 MHE“%%‘"“? B &%E%ngtwe . wil b%ﬂ;&.ﬁ%%{% E‘ﬁg 2002 WO
091 33859 - skiligdGn M‘t Whﬂrwﬂlﬂm&d& fon optﬁmmhdrug dahaery @6 with other
(~3~hy droxv .7a- e
(-5 By Sh98 57 YEbsos. 2 pinemsent befe hald SR i, il opireagine and
19- nor pr egﬁlﬂ!sén%g( 1Rso préfeRed &r@tvhgﬁﬂ%uﬁﬂ)'i&ones. Suppositories may be

formulated using conventional means, e.g., compaction, compression-molding or the like, .

and will contain carriers suited to vaginal drug delivery, typically a bioerodible material

which provides for the desired drug release profile.

10 Formulations for buccal administration include tablets, lozenges, gels and the like.

Alternatively, buccal administration can be effected using a transmucosal delivery system:.

Process for Preparation:
The compounds of the invention may be prepared in high yield using relatively
1S simple, straightforward methods as exemplified in the experimental section herein.
Syntheses of representative compounds are detailed in Examples 1 through 39. For further
information concerning the synthesis of compounds having a sulfamate group at the 3-
position, reference may be had to co-pending, commonly assigned U.S. Patent Application
Serial No. 08/997,416, entitled “Estrone Sulfamate Inhibitors of Estrone Sulfatase, and

20 Associated Pharmaceutical Compositions and Methods of Use,” inventors Tanabe et al.,

filed on December 24, 1997.

Experimental
The practice of the present invention will employ, unless otherwise indicated,
25  conventional techniques of syathetic organic chemistry, biological testing, and the like,
which are within the skill of the art. Such techniques are explained fully in the literature.
See, e.g., Fieser et al., Steroids (New York: Reinhold, 1959), Djerassi, Steroid Reactions:

An Qutline for Organic Chemists (San Francisco: Holden-Day, 1963), and Fried et al.,
Organic Reactions in Steroid Chemistry, vols. 1 énd 2 (New York: Reinhold, 1972), for



To a suspension of NaH (25.0 g) 625 mm!) in DVF (50 nL) at O0C unde4 J@Ngoz@ 02
was added 2wb.obhg8s£t hyl ami noet hyl chl oride hydrochloride (8 ‘2};{@ é nmol )
in portion and stirred until no hydrogen was rel eased. The ¥ PI8344%Gi xt ur e
was warnmed to roomtenperature and allylic alcohol 47a (6.5 nL, 16.5 mmol)
in DM (30 nL) was added, and 10 stirred for 10 min. n-Bu~NI (0.7 g) 1.9
nol ) was added and the reaction mxgure was heated to 70 C for 2. 5 h.

The reaction m xture was slowly quenched with HZO at room t enperature and

ext ract edquhiidy mmr t.oa.%h@eran%men mweﬁﬂtﬁ%bfedg%emfe\%ﬁnﬂw d over

anhydr ous MySQ, , tered concentrated to at THP et of 25 as a
crude gunhQCBtOEnglpﬁeld_ﬁt alg Eade@mdogyrﬂﬂf 2757-27%24{1929) and Wakgling et d0H (80 nl)

d f .
m . The PG PBNER A AR R Sricictantls CPR ek s prh i tanol was

evapor at egseAll 4@ Evali oRh@Ssudh s thdbe déskAtedyand] cldive®hevein. poured into
saturated aqueous NaHCO3 and extracted wth ethyl acetate., The conbi ned

organfc | ayer sltisctodemnderstogd that i thegnentigmins been desaribed ingegjunction
et hanoUc M bu@bired gt SbliaifniyhorboCail R RRRILARA TRV = Wl gsyhs 1,

steps): ' éxahipies @B thw aemeﬁ&)d th iltus&ate(and ndt luGltIItbe sdaps af (hd invéntion/. 0 Hz,

3, CHs 5 Hz, 1
2. 68 %t 55'1%%@% aﬁzameses mcftmfeﬁ#'g"é w"é"'%e (‘?°P°J°f1h%‘" °‘N£“ wz?bes 05 dd)
J = 5 S) e'étid&hos% s)ulle@uﬁﬁeﬁh@ow%}ohtﬁe%eﬁtmnp%}wn% 21 (m 1), 6.54 ( J
= . 1‘£JArH) 6.62 (dd, J = 1, ArH), 7.15 (d, J =83
Hz 10 Ar )thqafoélpwnutekmplsﬁ effogs ba\terb;;mn@ﬂe to insure accuracy with respect

3- hyd
éﬁ') no) - )et r %befé'sﬁ%@ér’eﬁ%a%% ?"?bfafgtl) eétf% ?)Ebjonge ?xrpﬁle'ﬁlgmfjﬁsor% a sol uti o}n
of am ne d&iatidn butt bdacdduritedior . Umewmmea@ﬂ obeeiisa | temPerature ¥R Badreése under

argon was_added citric acid (0.61 g, 32 nmol) and stirred for 15 mn.
24 JUNE 20@nd pressumnis at el nﬁemtmﬁam\eeoaﬁéksaiveatsmepuwbmééa HpLEsgrpde.and dri ed

quant i at gl it el nglotAleP B e AyigueRolf e hfaciilsh 1 o)

CH ) 15 0. %h(mse&)duﬁﬂ:d) ,Alllre3gents werd obtained| cormeréiallyNir(ess Gtherwise indicated( d J
)

25 (t, Jl'-?gn)o? ag}o Wér&é%@i@%?ﬂﬁog)r %qfﬁfm%ig st yl(eﬁSradzt;lengZEZ (m )é %

55 468( g grﬁa&d f%xﬁ'&)cz&NoGéll'M aﬁélyééédveré condctell o B3Viah Gemifii 390)and. O

) 1) ArH). ~nar ati on of ro ~-7a-met yl-21-
- ( 2~, Nwerasefegenged top chln@fomt E‘}Ihem,ctrraewde recgrdsd ppja Repkindilmet r gen~;

~~01 (a) & ﬁparatron of

(E) - 3- Tetra ydr opyr anyl oxy- 7a- met hyl - 21-[ 2' - (hydr oxy) et hoxy] - 19- nor pregna-1
,3,52¢10)) 17(20)-tetraene (49): . A mxture of allylic alcohol 47a ( 1.0
g) 2.52 nmol ), ethylene carbonate (0.33 g, 3.78 mml), and triethylam ne
(0.26g, 2.52 mmol) in DM~ (0.6nL) was heated to 120C for overnight. The
reaction mixture was cooled to roomtenperature and subjected to flash !
chromat ogr aphy (30% Et QAcl hexane). The starting material 47a was recovered
as a white solid (0.6 g), and the desired al cohol 49 was observed as a
white foam (0.14 g, 32% based on recovered starting material): “~H NWVR (300

- wil

MHz) CDC 13) b 0.82 (s) 3) CH3), 0.8 5 (d) J = 7.0 Hz, 3, CH ), 2.5 5 (dd,
J=5 5 17.0 Hz, 1)) 3.09 (m 1), 525 (tn, 1), 5.39 (m 1), 6.77 (d,
J=25H, 1, AH), 6.8S (dd, .J = 2.5) 8.7 H) |, ArH)) 7.21 (d, J = 8.7

Hz, 1, Arkb (b) Preparati on of

(~-3-Fwdroxy-7a-nethyl 21-{2'-[2"- (N, _N-di net hyl am no) et hoxy] et hoxy} - 19- nor p
regna-1,3,5 (10), 17(20)-tetraene (SO : The am ne 50) which was prepared
from al cohol 49 (0. 13 g, 0.30 mml) and 2di net hyl am noet hyl chl oride
hydrochloride (0.15 g, 1.0 nmmol ) and deprotected using the sanme procedure
as described for am ne 25, was obtained as a white solid (0.1 1 g, 85%for
two steps). H NWR (300 NO-1z, CDC 1~) b 0.80 (s) 3, CH), 0.83 (d) J =7.0
Hz, 3, CH3)) 2.34 (s) 6, N(C3)2), 3.05 (dd, J =6.2, 16.4 Hz, | )) 3 _62
(m 6), 3.9 (m 2)) 5.22 (m | ), 24 JUNE 2002 WD 991 33859 -82

PCT/ US981 17406 6. 54 (d, J = 2.5 Hz, |I) ArH), 6.63 (dd, J = 2.5) 8.0 Hz, 1,
ArH)) .7.16 (d, J =8.0 Hz, 1, ArH). 5 Prer~aration of (, - and Z -3~ -
~dr~-7a-nmethyl -21-j2'-(,~y onr lidinyj)nmetho~l To a suspension of NaH (1.0
g, 25 mmol) in DMF (30 nL) at OC under argon was added 2-pyrrolidi nenethyl
chl oride hydrochloride (1.29 nL, 7.56 nmmol) in portion



and stirred until no hydrogen was rel eased. The reaction m xture was JuRE med>
tort and 10 allylic alcohol 46 (1.0 g, 2.52 mmol) in DWMF (10 L) was
added, and stogysesbofor 10 min. 1 n-Bu, NI (0.22 g, 0.6 mvl) piEsygeads and
the reaction mxture was heated to 120 C overnight. The reaction mXxture
was slowy quenched with H-0 at roomtenperature and extracted with ethyl
acetate. The conbined organic | ayers were dried over anhydrous MJSO,)
filtered, and concentrated to affordtl ack gum The crude m xture was

di ssolved 15 in MeOH and p- TsOH was added until the solution was acidic.
The reaction mxture was diluted w tExamal:elr and the nethanol was evaporat ed
under reduced pressure nto saturated
‘aqueous NaHCO3 and ext ; bi ned organic

| ayers were dried overpmm .6 i SO0 { Oftetabgk @pncentrated to
afford a white solid. Flash chromatograp y (5%rrethano hl orof orm 20
yielded the E and Z isoneric mxture (4:1 ) as a pale yellow solid (0.26 g,
259%) : sE i somer of 51: ~H NVR (300 MHz, CDCI3) 8 0.79 (®, 3, CH3), 0.81 (d,

J =770 Hz, 3, CH3), 6, N(C~l )~ Y, 3 .40 (m 1), 3.
52 1 4. 00 2 , 6 6. 62
52 (m 1), 4.00 (m (rhsey) . 2%, Wi denfighh:  ©.°
i H NMR (300 0. '- G (d, J= 7.0 /Z) 3725
CH3), 2.45 (s 50 (m _1 1), 3(d J=25Hz

1, ArH), , 25, 9.0 H,TBEG A 7714 (d, J 9.0 Hz) 1, ArH).

24 JUNE 2002 WO 99l 33859 -83 The foll owi ng schare |IIustrat es the

prepqgatl on of corrpdund 59 as described in PCT/ US98/ 27406 Exanple 25. H O
3) acetic acid O53 p -Chloranil O~ ~~~ Et 55 EtMgHr, [Cul (Bu3P)J4 O

g N/

54 CuHrz HO ~ Et 56 p -TsOH, EPR C(Et0) 2PCH2COzEt, NaCEt/E
COZEt v '~ O 59 Et DI BAL ~ Et 58 1) NaH,n -B
CLCH2CH2NME2- HC HO ~ Et 139 PBr,

ridne
—L—-—’
T8SO TBSO
15
3 4
Scheme 1
(a) Synthesis of 3-tert-Butyldimethylsilyloxy- estra-1,3,5 (10)-triene-17-one (2):

20 To a mixture of estrone (1, 29 g, 107.3 mmol) and tert-butyldimethylsilyl chloride

(18-g, 118 mmol) in THF (350 mL) at room temperature under argon was added
imidazole (18 g, 264 mmol) in DMF (350 mL). After stirring the reaction mixture
overnight, the THF was evaporated and the reaction mixture was poured onto ice water.
The resulting white precipitate was collected by filtration, dissolved in CH,Cl,, and the

25  solution was. dried MgS0,). The desiccant was filtered and the solvent was evap-orated
under reduced pressure to afford 38.8 g of 2 as a white, crystalline solid (94% yield), m.p.
171-172 °C.



24 JUNE 2002 -g4 ~R-CB ion of (El-3-hydroxv-7a- and 7(~g~,yr -~? 24 JuNE 2002
l1-1~. ~tlu~la inol P ho -19- norn~reg~a-1,3,5 (10)~J7~~~~tetraen~(~1 (a)
Preparatio ra-4-ene-3,17-dione (53): To a solution

19- nortest@sﬂoegpg’?lstg 52 (26.85 g) 97.85 mmol) in acetic aci dgf:%ﬁ%rﬁﬁwvvas
added a C03 (7.4 9g) 74 mol) in acetic acid ( 150 nL) and stirred for 1 h
at roomtenperature. The reaction m xture was concentrated under reduced
pressure to half of its initial vol of, poured into 1 M hydrochloric acid

(500 nL) and extract ed with Et OAc. The conbi ned organi C Iaﬁ?rs wer e washed
with saturated HNMRE00HZ) CDEh):A0.49 &3, 6afiGHy)oud IS, CH), P98 (8@, and

then conc to, §f d, &N 3 FL id : 9p% : "'H NWR
(300 nro, SCSEEEER S B-gs 7t 18, T o 2B By QY L PAp Aty o aa P20
Estra- 4, 624d| 84cHZ 11 ArHi),oni2 (&4 ) 8. AHapl LAfHDHN of dione 53 (5.0 g, 18.36 mmol )
and chl orani | .4 22 mol)_in dry ethanol (50Q_nlL) was stirred at 60-65
Cfor 2 h. Theg"ge@ﬂ%b‘iﬁf Qﬁ%{gr%“mgnﬁbﬁﬂ@%étgéh"ﬂﬁ‘EI’é’Fe&“éﬂtﬁzgdob?Q-rssure,
and the rgeldiie79pes) riturated with dichloronethane. The solid was renoved:
by filtration, and the filtrate was concentrated to give a brown gum

Chr omat ogr aphy T¢ 2Goduio@Af 3 Hert-bnty)dimethlyldidbyloxyr wstea-tiB S1(20)Btticas 1 Z-ope(d, @0 sol i d

2.3 g, 469%.,' H NMR b 0.94 , . 78 ) 6 25
by o) (8ot e, i Qa0 e a0 urdf achign b Baded a scldibd of 7© (S 1)) O

7~i - et hy| vifiglivaghesRite bromdide M THIE (1538, 157 tnidl)Ti PHelbstltmf niktute Wasdhen ( 15.7 )
40 mmol) in TF~ (50 nm) was added a 1.0 M solution of EtMyBr in THF (40 ni)
40 mmol ) warmedgo cpomemperptureler 2dy The reagiion nHeturesyastquenchad Ry peusingdntoc ool ed

to - 48 i i . it
was. 187 nepel 603 Nt 8 en orabiea B! done By FREER Mot "AChRERCT (" © |
The m xt wirganiefayesstweie deied (MEHONE Dhe desibancwadfiltepe and gasolventwas S wer e

dried over anhydrous, MpSO,) filtered, and then concentrated to _afford a
sol i d. Cfivapemaisgah seduced pusaredd ytogwaehﬂ@a?efﬁﬂﬁeetsfsﬁﬁ&r&) yel | ow solid

1. 5 g, . ' ' a_12&leNVR (300 MHz) CDCl,) 8
b. 8o (t?lﬁ&%%ﬁé@ cﬁ%ﬁ'ﬁﬁﬁ"gﬂ? ???a?’m&iﬁ? 7 l%!.ﬂsg‘(dfj) J = 2?4, Ve
Hz) 1)) 5.85 (& NMR (300 MHz] GNFCID0O D. 596, SHCFRY,), 10. 95 TS WHL,2, 719%(s( 8})

i T oTe SRR LS At RN R VR R R T ST AR A AL
in acetory.$4 (d, ¢ =(2.6 HE. )1, AaS), 8&dqdd, T <o B 8.3(19z, 31 AgH), .14 (a0 B.3am4] 15t i rred

overni ght at roomtenperature. Water was added 5 until di sappearance of the
green col®HD. and the acetonitrile was renoved under reduced pressure. ~ The

d o . o 4ried
ost due ves o it Pl ARTBARY JSaRL SoaNELgeT € 110
Wi th . wat36(10n17(20)-tétrienel(4)ver anhydrous MySO,, filtered, and concentrated
O T P TR RN S SIS S SR 5,
MHz, CDClag)-ertbuiid; : A -F3 %¢ i 46% 59 (d) J
5 e oA o185 37 ppegpd 3,510 Hotqrien ERREN 6% ) 4 L)
1, ArH). 3(%)mRoBpad pyridine 3.1 mlpiin taluened nafi)ap0°C under argon. The resulting
E}-3-tetrahyd I - [as d 7~i | - 19- i1, 3,5(10),
17(20) -+ SR an R Ea Y O nofien fatEl BRaig BV EIRED ho8G o ch vas
pr epar ed rdcabh RRithR War§uenthedbyPoulnd tht T8 wat@ hedbitracted with 4092 eyl )

using the same procedure as described for the ether, was obtained as a
crud@ guncst@telhexpne. Thhe argands lager wastwashedvwith saturatadagueaus NaHCGQletl®RP et her of

56 (0.4 g}.and methyl t at . .5 ing th
o ot octur St IHas A died WSS "R sy el aille Sl wall® 08, "0 57
g, ill % tercehitresd t&RFDrd 2, ﬁlﬁ%r@\iia{ fiffratien khrbugtsoshivrt phfg &silica e\ eB90 MHz,

cbAd3) S 0.87 (s, 3, CH), 0.93 (t, J =6.6 Hz, 3, .
acetate/hexane) afforded 1.2 g of 4 as a pale yellow gum (71% yield).



(m 1)) 3.95 (m 1), 4.17 (q, J = Hz, 2) COZCj ~ZCH3), 5.39 (m 1), S.59
(m 1), 6. 7{odd33gso= 2.5 Hz, 1, ArH), 6.85 (dd) J = 2.5, 8. Bcl'ié§9sh74o€~”'|}
7.19 (d) J =8.8 Hz, I, ArH. 25 (f) Preparation of a m xture of
(~-3-tetrahydropyranal oxy -7a- and 7~-ethyl-21 hydroxy-19- norpregna-1, 3,5
(10),17(20)-tetraene (58): The allyligg.al cohol 58, which was prepared from
ester 57 (0.34 g, 0.76 nmol) and D>BAL (2.0 g, 2.0 nmol) using the sane

procedure as de 'NTQRB@(PM}-EQWEI dg 4618 (4 SR‘Fﬁ Uegh &S3.aC 698 b'd (0.28
g, 89%. The mgjor 7a- et hé |sorresp of SM 300& 24 UNE 02 VO

99| 33859 S@G(CFIGM)USQQH 6)4-12§0- @9@1@8)@1512 Q%Qm,st) Z83Y(m, 2), 992(d,, J I =7.1

(7 2)) borh 4l (s 6 FRATD oy Wl B F- é@)f%ﬁﬁl‘ Ve85
(dd, | Zﬁz@ﬁwm;u&m) 7.21 (d, J =8.7 Hz, 1) ArH. '

(9)
Preparatlon of a nwcture of (E)-3-hydroxy- 7a- and 7 i-ethyl-21-12"-(N,N 5
di metl?yl am no) et hoxy] 19- norpregna-1,3,5 (10),17(20)~tetraene (59): The

am ne 59) whic efi and 2

di met hyl am noet yI c‘ﬁ{’ﬁ?%ﬁ ;l&g % ori th?%sg )%gygéog“ﬁ%’m@l%z

depr ot ect eldrough Sdo niake grerantigswogmic enuidsy(S), (6 @)faad (8 ne 25, was
obtained as the 7a-ethyl and 7(i-ethyl isomeric mxture ( 10:1 ) as a solid
(0.21 g, 78% for two steps). The mgjor 7a-ethyl isoner 10 of 59: ~H NWR
(300 MHz, CDCl,) b 0.77 (s, 3, CH3), 0.84-1.02 (m 4), 2.42 (s, 6, N(CH3)~,
3.61(m2, 3.9(m 2), 5,19 (m 1), 6. 55 ¢(d, J=2.6 H, 1, ArH,
6.62 (dd, J =. 2.6) 85 Hz, 1, ArH), 7.12 (d, J =8.5 Hz, 1, ArH. 15 The
foll owi ng schenme illustrates the preparation of conpounds 67 and 68 as
described in Exanple 26. 24 JUNE 2002 WD 99/33859 5 10 | HO 1

PCf / US98l 27406 p. TsOH. THPO ~ 60 CH~CH(Cl ~P(OxEth, KO t-Bu~fE~ | ) DI BAL;
~OH MeOHI HZO 2) DfFBAL 61 ~ 61 NaH, n-Bu4Nl) Dhff Cl'CH=CH=NMe2- HC!

CHzC~), 1.30 (t, J =7. 1 Hz) 3) COCH C$,)) 2.40 (m 2), 2.88 (m243yune32662
7.1



27 ~ bY ~Y 15 20 '0o-~,-rl\ RO64 R=THP 66 R = H ~ ~TsOH MeCH W)h%&pbg%z 5
Pd/ C H.! 25% I/:§§9~I HHO- 681 "N'~-ORO~- 63 R=THP ---1 ~ L~H R
~~HH,IO P ~N~0 ~ H HO - 67 24 JUNE 2002 WD 99| 338TRUs9827406

PCT/ US98/ 27406 j2'-f N N-dieth 1~! arruno_)~etho,~r)-19-pre~a-1, 3 _ 5
10)i-trier~e 1681 (a) Preparation of 3-Tetpahydropyranyl oxyestra-1,3,5
(10)-trien-17-one (60): S The THP ether 60, which was prepared from estrone
1 (G3 g, 23.3 mol) and DHP (3.0 g, 33 mml) using the sanme procedure as
descri bed for conmpound 35, was obtained as a white solid (7.5 g, 91 %9: 'H
NVR (300 MHz, CDC 13) S 0.91 (s, 3) CH3), 2.89 (m 2), 3.60 (m 1), 3.92
(m I), 5490 (m 1)) G81 (d, J =2.5 Hz, 1, ArH), 6.86 {dd, J = 2.5) 8.5
Hz, 1, Arl~, 7.20 (d) J =8.5 Hz, 1) ArH. 10 (b) Preparation of

{E, Z) - 3-t et rahydr opyr anyl oxy- 20- net hyl - 21- hydr oxy- 19

nor pregna-1, 3,5(10), 17(20)-tetraene (62): To a solution of diethyl
(1-cyanoet hyl ) phosphonate (3.98 g, 20.81 mml) in THF under argon at room

t enperature was added a 1.0 M solution of potassiumt-butaoxide in THF (20 -
m., 20 mml ), and stirred for 1.0 h. A solution of estrone 1 (3.0 g, 8.46
mml) 15 in THF ( 10 nL) was added, and the solution was heated to refl ux

overni ght. The reaction m xture s,pQngmlnto sat ur at gt agyeTNug ARECO
and extracted with 40% et hyl et aNel hexane. The ca i jani c Ia%rs
were dried over anhydr , flltered and yed to afford the E

and Z isomeric mxture
Et CAcJhexane) vyiefth
t et r ahyidr opyr ana p- nor pr egna- 1,
(0.83 g, 25/HOD ol ution of nltrlPe
t ol uenef f RF was addedSa 1.0 Wl solution of DIBAlL in heptane (2.5 nL, 2.5 )
nml ) at -78 C under argon, d the reaction xture was warnmed to room

t enperature andys}_'iaﬁ&gﬁc;_pé*p . Met hanol (O 5'%&”&9&‘2@@%(0.5 m.) were
added) and the So stiXxred for 40 Mg). n-BagNel oudy sol ution 25 was
extracted with & o8usNFe conbi ned organi ¢/ | ayers were dried over anhydrous

i | ow gum FLa2
ure” of (Z)- anc
17(20) - tetraene 61.
61 (0.83 g, 2.12 mmol) in

15 o er
1) HO( )3NM02
20 1) HO(CH 2O(CH2}2NM02
2) HF-pyrldlno
2) HF-pyddlno
/\/O\/\N ANy
o
25
HO HO
7 8
30 Scheme 2
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MySO,) filtered, and concentrated to afford the corresponding al debycb@Ngsz@z
gum To a solution of crude al dehyde (0.85 g) in THF was added a 1.0

sol uti on of WOAI? n heptane (3.0 nL, 3.0 nmml) at -78 C unBEF/UaISRIME and
the reaction mxture was warned to OC and stirred for 1 h. Methanol (0.5

m.) and water (0.5 nL) were added, and the 24 JUNE 2002 WD 991 33859 -89
PCT/ US981 27406 sol ution was stirred_gpr 20 min at roomtenperature. The
cloudy solution was extracted with Et OAc. The conbi ned organic | ayers were
dried over anhydrous MySQO,) filtere oncentrated to afford the E and
Z mxture of allylic alcohol 62 as a so rd (0. 45 g) SS%for two steps). S
(c) Preparatlon of Rrépars af (bR ayeziv{ 25k ) b

di et hyl am no) et hoxyJ- 19 norrna- 17 20 - etraene (63) and (E)-3
t et r ahydr opyr anyl oxy- 20- meteAssBas L I{ & EHARDR L) 1o)

et hoxyJ- 19- nor %QQB&t:&nSf&(\&QﬂmﬂaXé gps nﬁ?%rﬁﬁ)ﬂﬁl)ﬁx@ﬁE(lﬁrﬂrﬂﬁﬁatﬁémﬂnd 64)

whi ch were prepared from al cohol

2- di nét hyummpwder@mwwwddyﬁﬂb@hbmﬁude%@13,9213m50|banI)IFL6hndg t he
chr ot ogn i o AEEFE AE KinRl o0 2 B “hbe BBed b8 i egleGE NGO, 7"

p ; oduc/; (andetgcteBSMh 8oezhethymedmﬂwxmb Er[;ace]ﬂmmmeﬂlbrgmaayam%rewmduct ((() 13
259 . e HNIVR 300 3) 8 0.90 (s, 1.6S (s,
:ga CH3) , @538()5 IE“'8 desigcantay ?‘3’5%‘“@01"% VRs|gencensmted 40 sz Cgaaprﬁl‘ 3.8
g (é ETﬁe %uhi?proa).lct vaas%s&m% ih)mﬁ QBM) Fhd ixolus’io;?@neéaburl],{l % (é) 1
S HP, 1flugnide)in THF4G. S(rduosnmcﬂ) Gms md¢d|at9°(1)ndostlf§qd fér A®mijrd, Thl: = 8.4 Hz,

1

3.

2.

1, . E (0.,90 l 79
(5. 3) PR st wen o piniy ssurgleh pappods Nabichypnd nssied iy 8570

? 49 (m 3&1 l&etﬁﬁllfeﬂinel JThe %oﬁﬁm@dfbrglﬁuc l%-e%zwérmdnga (M?S@% (h@deﬁ&&an?o 6 79
8. 4

J 1) ArH)) 6.8S (dd, 4 Hi 7.19 (d, J =
Hz, 1wa$ﬁlp¢;ed ead tl'prsglfyalpta,qungﬁntrated to aﬂ‘ord a gum. Flash chromatography

(15) ngr lp;?/ ggna- f&g %&@%ﬁ@( d'%glto r%ggl 2J®£%%%s°§%?%%%§!d)vmip c 03(K/as

prepdfed 20o1C.et her 63 (0. 34 g, 0.73 rrm)l) and p-TsOH 2S (0.1 S g, 0.8

mol ) using th ur ri bed b ned as a

wh t)e sol 1 d (03K GAOMEE CR R EBF e cabha s 82146 5 H8b) 1 754

(S ( ( 64N, 6! d)i)ssg 1|(m2)
- s )J 35!&9)55?7@.,1')'%1&1 2?{2& Afkg—%sqaﬂ X H7§J—110

Hz, GrH)Slo(/dt) 1= &SZ{Z $ AgtD). lglRMS—r;alcd@fceﬁz{PMNOJ )2341533565 found, | |

]% 4% 5 8. 2 Hz, 1, ArH). 24 JUNE 2002 WD 99133859 -9().

PCTI U898/ 47l (e) Pr epar atl on of

(E) - 20 Hydr oxy- 20- et hyl - 21-[ 2' - (N, N-di et hyl am no) - et hoxy]

19- nor pregna-1,3,5( 10),17(20)-tetraene (66): The am ne bb, which was

prepared fromether 64 (0.13 g, 0.2BxamRie$ and p-TsOH (0.06 g, 0.31 mol)

using the sane pro . iy ' Of_rAIRIE. .abtained as 5 a
white solid (0.1 ﬂ%ﬁ%%ﬁ({:%x%%fz,{fm;@ : s, 3, CH), 1.77
(s, 3, propylamine]-19-norpregna-1.3.5(10). 17(20)-tetraene (6)

To a solution of 3-dimethylaminopropylamine (0.5 mL, 4.0 mmol) in THF (0.5
25  mL) at room temperature under argon was added allylic bromide 4 (0.1 g, 0.21 mmol) in
THF (1 mL). The procedure described in Example 2 was used to afford 0.015 gof 6 as a
white powder (19% vyield).



CH, ), Z.39 (s) 6, N(CH)~, 2.64 (t, J =5.7 H, 2), 2.82 (m 2), 3243301@@2002
2), )) 3.8 = 11.2 Hz) 1), 3.95 (d, J:112Hz 1))

He, 1, ArH)@’O(%”%%”(dd) J =27 '82H, 1, AH) 7.12 (d) fq%gsgﬁ% 1)
ArH). (fj Preparation of

(17R, 20S)-20-[(4' -N, N-Di net hyl ) - 2' - oxabut yl ] - 19- nor pregna 10
1,3,5(10)-trien-3-of (67): The ol eft§2-65 (35 ng, 0.09 mmol ) was

hydr ogenat ed over 10% pal | adi um on charcoal ( 10 ng) in 5 nL of ethanol at
room t enper at urld NMRe(30a Midz ISOed hriea 8uxs 3oﬂ§{,n|2g§7t(s 6T NECER), R385t  was

vacuo to Ui SEAindl &3 fa TR B L AuPebagidin - ego8 15t 1, AT, 75 1
met hanoUcdal p&quﬂg_)lymﬂ)ded anune 67 as a white solid (30 ng, 86%: 'H NWR .

(300 MHz, ©DC13) S 0.68 (s, 3, CH ), 1.04 (d, J = 6.6 Hz, 3, CH3), 2.37 (s,
6) N(CH )~, 2.64 (m 2), 2.79 (m 2), 3.14 (dd, J = 7.6, 8.8 Hz, 1), 3.40

(dd, = 3.3, 9.3 Hz, 1), 3.56 (m 54 (d, J 2.6 Hz) 1, ArH), b. 61
(dd, = 2.6, 8.5 Hz 1 ArH) 7. 12%%%[“&5-43.5 Hz, ArH) 20 (9)
Preparatlon of Prepita#i6 2.0 4drobily-3H L2 Rime AP

- _|—\|| 1

‘
nt
3
o
=
©
=
D
«Q
>
QO

hydrogenat ed over 100 pLb nl of et hanol at

t t A A A n' 2 B ' s 1 |
emoved by 11 1195H48 <§ g «E"‘ﬁ“*%‘f%@%%*ﬁ%gﬁ“%%@%? ShefLAME 1o
i n vacuo (8anlgiat oam wévperatary urdler Sgoo was addedphsoltistbafpbtassiahic hl or of or m
§ 0, Wit ot ot Bl e ol PG e
( m 2)) % mu(em tlt_% a sauaan Gtﬂ&hyhé bmnﬁd& é@lﬁ) ﬁzHg)” 'rﬁmolﬁn;ﬁiﬂ( gi) 5 ?nL) ws 54 (d, |

, 2.6 Hz) 1, J =8.5
Hz, 1) Araggied. AQer s!mm@o zmmtlgmm@s@umw W89 BOUIed; 6D sagarateﬂ@qmms oW ng

e BxanpNAHCH: bR ki FRE S i Bler RBRN Tpf Bomfiled Mard 1 es0° ° 05
~ CC]j R*Iél wﬁ&ﬁn&ﬁﬂ\@SG&HTh@ﬂemc@‘t&w& ﬁit&lﬂﬂ anﬂz'ﬂhe so@dnt@isdﬁhcentt@ﬁd&o 3 H _~| S
cHHS R ai?fomq al. o R)SOID“PP ofighe oil in p@dm&(m@ﬂa@%lﬁs%(?—"wmas fu!;ieé " e

13 Exanply dFQh

N- di net h, E(rhl%éﬁr}\f]u‘%( ﬂ1 c@ n&cﬁg}jegpa F %&g?f?%ﬁﬂ %%E&Gg%geﬂfgr%l efin
22 (35 n@)tlﬁn@@umdmt)) wmgr mydieasgeted tvath m%etm%qmwamwfrmmedom (10
ng) in S nlL of ethanol eratur un heric. pressure
over ni gherEanitdageey etpdrag (R, IR el il iere? a0 s Rof ot hanol
The sol vesicenisated eIBRG anfbilv FTash chidnilitygaphy/(ethyacetdid; 3% Fl ash

chr onat ography 5% et hanoUchl or of or yielded amne (® as a white solid

(0. ®0 gmegpmpl/ rQBszmQ”OUed@sB?mw agom (¥ yelddl 3): b 0.62 (s, 3,
T6.2 o, 1), 2VENVR oMbz oo a0 d3e 5 Bl 1 I EBLg o1 98 K 1 D

= 5.8 st) a)n-mmm(d) 2454526, NIGHL)), 2. ()1 =6 6PLz(2)2 8:ﬂ(m,22, ¥56-360 Hz, 1,
ArH) 7.16 i Hz) ArH) . (M): cal cd,
385, 2981(m, )oaﬁa(ggs ééféa 2340 (mh, 2)) 505 (1), 6.5 (d, 12 5.4, 1, a5, G63

(dd, T=2.4, 8.7 Hz, 1, ArH), 7.15 (d, = 8.7 Hz, 1, ArH). HRMS calcd. for C,H,,NO,
25 (M), 413.2930; found, 413.2930.



24 JUNE 2002 WO 991 33859 PCT/ US98/ 27406 -92~a am~nl e 28_ PreRarati ea olNE 2002
3. Hyrdro~~-2 met hox~ -t 21-[2' ,-(,N,Ndinmeth |a inol ethoxvl The olefin 23
(50 nmg, 0.125 moi) was hydrogenat ed over 10% palladiumon $ charcoal ( 1 S
ng) in5 rrLW&”’é?’?? nol at roomtenperature under atnospheri BCHUSSEIH06

overni ght. The catal yst was renoved by filtration and washed w th ethanol.
The solvent was renoved in vacuo to give a white solid. Flash

chr omat ogr aphy (5% met hanoUchl or of or yi el ded amine 70 as a white solid

{0.041 g, 82%: "H NI\/R (3d0 MHz, 3): a 0.63 (s, 3, CH3), 2.31 (s, 6)
N(CH3)~) 2.54 (t) J = 5.8 Hz) 2) 2. 10 2), 3.46 (m 2)) 3.55 (m 2)
3.85 (s, 3, OCH,)) 6. 63 (s 1) ArH), s, 1, ArH) HRI\/ISfor CuH, 9N0O3
(I\/Hr): cal cd. 401. 29 : P PUUSIN-Bikhe

3- Hyrdroxv- 7a- net hyl - I-' (N N—d| rreth Iam noetho 15 | 9- no~g~a-
,3,5(10)-triene (711 P FROIPENS RARANE (P s hydrogenated
over | 0% pal | agy Q%Rxﬁoﬁ'&ﬁﬁ Qﬁﬂém,&nmonig),rdpanéqo - h%*m&p iPFHE
t enperature under atnospheric pressure over ni-ght . e catal yst S renoved
by fistramL)at moch temphstureinhder atgoaneds. addbd alfydic be:mxdwmeo.t gnd2kdmal) imacuo to

Vi ol dod aARRAT RGThS sippediredirrived bt Bernge & 7oy oot ip AERRCSEY BALF*har 3) . b
0.6~ (s, lmé%&&der? @%Md)oxh;r 159 Jlslﬁz'b 3 CH3), 1. 09 (t J = 7 1 Hz, 8,

N( CHzC$3), Z. 23)& ), d, 1= 2.7 Hz, 1 ArH),
6.62 (dd, J 2HNMB GO 1 607791(@ éﬁcﬂ;) B&a(sm H)) 459 (m, 24

J E 5 2740 I f 21-(2' NN

o/ 908 ST, ?ﬁ%%ﬁ%ﬁ?ﬁ -fﬁgﬁaziﬁﬁgf?ﬁ%fowféﬂ%% It e (72
k0 1P=0:s,'3'5Hz, 12) 17:147(d, ¥58-SHE L Arl4 HRMS csled. Ubi CRHONO,

chI orosui fonyl isocyanate i!((; 14 nmL, 1.5 rrrml) in CHzZCh (0.6 20 m_) was

added for@d; 383i2B2dnfound) 38312835.CH2C12 solution, 5.0 M 1.5 mol) at 0C. The

-reaction mxture was warned to roomtenperature and stirred for 1 h. To a
solution of 21-(2'-N/ 111

di met hyl am noeThedfolldwing Atk er]iust@tasahgsyntiresic istefs dafried)qut i EfamplestG aen- 3- of

(21, 0.111 g,,0.3 ) in DVF SO hydri de (0.060 g
of a mi né’l‘%ﬂ"g&glm&?%é%‘%?‘lﬁ'ﬁ?s"@éé}é‘c ?L°'§p‘?#?(‘}v?ﬁ @gg?ﬁé gﬁwr eaction mxture
was g§irred for 1 h, 25 and the chlorosul fonyl isocyanate in formc acid
was added, and stirring continued for 2 h. The reaction m xture was
quenched with saturated aqueous Nafi C03 at 0 C, and extracted wth Et GAc.
The conbi ned organic | ayers were washed with H20, saturated aqueous NaCl,
and then dried (Na2S0~). The desiccant was filtered and the sol vent was
evaporated at reduced pressure. The residue was purified by colum

chr omat ogr aphy



24 JUNE 2002 WD 991 33859 PCT/ US98/ 27406 -94 (silica gel) using CHC 3: MeOH

( 10:1,- 5: Iwégy,ﬁl\é% to afford 0.121 g of 72 (90% yield) np: 147- 148C4 IJPWNE 2002
NVR a 7.30 (d, aromatic)) 7.13-7.00 (m 2H, aromatic), BECBOsdsrids (M

1H, =C~j-CH-O), 4.05-3.90 (m 2H, =CHCH=0O), 3.53 (t, 2H, -OC$2CHZN),

2.55 (t, 5 2H, -OCH2C$2N-), 2.30 (s, 6H _g]N(CH-~, 0.78 (s) 3H) 18-CH3); M
(DCl): mz 449 (M-+H). Exanpil ~ 10 Corrpound 75) an anti-estrogenic agent of
the invention, was prepared using the individual reaction steps illustrated
in Schene 15, and anal ogous reagents and reaction conditions for the

synt hesi s described in Exanple 32. 15 24 JUNE 2002 WD 99| 33859 -95

PCf | US981 27406 H3CO ~ CHO HO DEAD, PPh3 THF T~a TBAF) TliF 73 ~~2

NaB(QAc)3H CICH CH Ct 74 H3CO 75 24 JUNE 2002 WO 991 33859
PCT/ US98/ 27406 | ,., -96 This exanple descri bes synthesis of conmpound 80,
citric acid salt of 79, as illustrated in Schene 16: OM ~%13 O CHOO CHO
Mal , KZOO~ THPO / THPO ~ '~'~~/ 76 TI|FH-F1tO—| H O OCCHg O ~ CHO
10 1 HS c M 1) 1-(2-Hydroxyathyt)-
) ‘ 3” 92 pyrolidine, KN(TMS), :
2) HF-pyridine
2) HF-pyddno
Br
15
T8SO
1) 1-(2-Hydroxyethyl)-
1) 4-(2-Hydroxyethyl)- piperazine, KN(TMS),
morpholine, KN(TMS),
2) HF-pyridine
20 2) HF-pyridine

0/\/~\/? O/\/OH

25

12
11

30

Scheme 3
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HNv | Ho 78 citric acid --~ 80 79 Schenme 16 S (a) Synthesis of 24 JUNE 2002
2- Hydroxy-4-[ 3' -tetrahydropyranyl oxy- Ta- net hyl - 19' - norpregnal' , 3", 5'(

10" ) -trien-Rd oopbszxy] benzal dehyde (76): Al dehyde 76 was prepetesosira t he
correspondi ng al cohol ( 1.20 g, 3.02 mmol) and 2, 4-di hydr oxy- benzal dehyde
(0.417 g) 3.02 mmol ), and was obtained as an anorphous solid {1.01 g, 65%"'
1H NVMR b 0.67 (s, 10 3H) 0.85 (d, 3k J = 7.1 Hz)) 4.05 (m 2H)) 5.38 (m
1H), 6.42 (d, 1H, J = 2.3 Hz) ArH) 24 JUNE 2002 97 6. 53 (dd Il H J =
8. 7 Hz, 2.3 Hz, ArH)678(d %5@1%34'_‘2 ArH), 6. 8 5 (dd, 1 H J
= 8.8 Hz, 2.4 Hz, ArH)) 7.21 (d, 1H) 7Hz))743(d 1H, J = 8.8 Hz),
9.72 (s, 1H). (b) S -21-[2'-
2- Met hoxy-4-[3' -tetrahydr ) nal , 3,5 (10" ~tr
i en-21' -yl oxy] benzal dém¥fthe Fob gigacng (O ) 1.95 mrol ) in
acetone (20 nt)wﬁa.saddﬁ@l oaarmﬂé@ﬂ&ntﬁ%mﬁn&ﬁspﬂmsoﬁne 05 oI PAATHF (3

i odonet hane ( 1.03 g, 25 mmol )gpﬂand the mxture was stirred conti nuously

for 2 Maysnlakat-3&if unshpengan wag addeda sobion obn-butyltithinem mdxsxque(ﬂﬂhdd Wl th H20,

extract ed bl Tl kBN Gs SR ol Bl SRHE B RIS, 1,

acetate / ldﬁmalne@)o tbﬁmafl‘gm)ttuaheohﬁaﬁahdd’cwﬁﬁn(oﬁ&)asaﬁenadtowmwm Bel i d
(780 ny, 75%: 1H | VMR 8 =6.2 Hz),..3.90 (s,
3H), 4. 0Sthegooled solutionavas ﬁidqdrély“%bfazu% © H!- 052 1—m21°2) ip THE(L§ mLY 53 (dd.

13 i ey 7y ity et 53 11

10. 29(( s, niikfure way pdiyeit intossaturated aqueous NaHCO,, and extracted with 80% ethyl

t2;:\/gtnhg>iy:4 o drﬁgmah'ﬁe‘{%?mé%éﬁfﬂeg‘éﬁgﬂgm%@(gﬁs‘gﬁﬁ 3% om et her

77 (770 mherkd%dmkanvenf Ra$ Yoricanttatediol Mdrd APBN. CTRY il aﬁ@aﬁ;&v&m anes gave
78 as a cr line solid (55S ngy, 85%: mp. 160-161C;, ~H NVR b 0.68 (s,

oReSieaL i ne and pytidipp (] mb) SHF gryyidine ¢f ml.) svas added )0 Cathesauficn | H,

OH; TS 43k sinfeq fbr L angyag o %ﬁﬁc?%d?“h@"f’%@ﬂ Fhafdhedhl, 1iq il . 1
¢\r [% 1(52 56rgadlic ldyers weredried GMEBOJMW#&&aﬁBwﬁs ﬁlteH:d and-tid. si’)ld'&ﬁt.l_\ir)va;% IOHS : ,(Ar H) )
r S

1H) 4 Hz 8 8. 7 Hz

- (d) S&}?ﬂ‘ﬁ%@#gg b 3@"1‘1967"6&}“3?5 ﬁr@mﬂns:apby (éthyl acétate; 5%
[3 - et ho (1) rdor i ene
(79): Ami ﬁ%"‘?‘é‘“&ﬁ’s&ﬁﬁ%ﬂ’a KV 0dPEBRS Y leh“i‘gég%g(m@m&) 3"152%3%%{4&) and
pi peri di n&C(136 ng, 1.60 mml ); recrystallization from MeCH gave 79 as a

cr stalllne sol, 6 0. 85
(d%l 3H J = 7. OWQ"%%@?H)%%?‘%% 53%? ‘H}ﬁjlywi’ﬁg ‘Eé@ é‘“Hz)
3.5320s, #)ip.32 s,76}1~(e}1, P61 (dh, 99)-247 3.2 5109 m, P 6(5B(d4H 2.4 H) )
712(d?_|)23( ( )3););@1,9 %Wgﬂﬁﬁ 62 ﬁH).(24JUNE
2002 _98_Hgel, Wﬁp@ﬁ@(ddoh t8abHa; .rﬁerﬁé.‘/s, ? {d.bF 33 Hygudl. AYD7HRME hy| - 21-1
[3' - et ho r t rpregna13S(10) triene
(80): To &gsﬁlféﬂ’gﬁ”kﬁgm 3@%&)4%‘%9&9/'}8%96 rmmol) in 15 mL of MeOH at room
tenperature under argon was added citric acid (i 92 ng, | .0 mmvl) and the
reaction stirred for 10 mn. The solvent was evaporated under reduced
pressure and dried under vacuumto Example 7t he C|trate salt (80) as an

anmor ghous solid in quapj : A 3H), 0.82 (d, 3H)
J=7.11ce)) 2.45 (d, = 15.4 Hz), 2.83
(d, 2H, J = 15.4 Hz) acae {10), 3.86 (s, 3H),

0 Xy i\‘-. ]
(m 3t A foefoleaon QZ-@&@@%‘Y@P@#RP#% @l%s@ 3 Bl e,
ArH) . I'n hiD) 8 GRS argdl Wab 8dded aGblutiBARP PoESsifil hedhetiBdigiRgid8sh | S

described. The synthesis is illustrated in Schenme 17) as follows: 24 JUNE
2002 WO 99Ites8ex0 RE, TOUSBSH 2 Aflesstisgap ford.min., thayeartmn-mixtygovas soged (v R2 -




H3C0 10 0 NNR~- RZ HO ~ ~'~i/ 15 20 25 R~ i HN Rz N Exanple 33, conppuolt $bp>
~ N HN Exanpl e 34, conpound 8Z: Exanple 35, conpound 83: H N~ Exanple 36)
conpound 84wo $¥338s0 Schenme 17 24 JUNE 2002 -100 Conpounds p@trjus8gz7483 and
84 were prepared in a manner anal ogous to that described with respect to
preparation of conpound 79 from conpound 78 in the precedi ng exanpl e.
Briefly, the conpounds were synthesized and characterized as follows:

4-[3' -Hydroxy T a- rrethyl | 9'-norpregna- |', ', 5"( 10' ~trien-2

cor Y esporth 4 & aehor scyabe s # T 1 gchref el T PSR addelor) "ana

vanillin Aﬁ&zwifﬂunﬁztha%m hixtafdo\02E fOP2@MNE Jthd miufd Wisipdulddifosol i d (785
ny, 66% . Recrystallization gave pure 78a: mp. 163164C, 1TH NVR b 0.67 (s,

3H), 0. 84satufitedpfjuepus NAHEQypand extragted gvith180% sthyl acgtate/hexpne. STtesombimed 1 H, J
6. 55 (. orgiip Ryt e dn gz o ik dpdocl Fachiordd afde it a1 " Dy
6. 9825 d) cbngéntrlt&l t8 .affotdra guth HThe gurh \&s(meson,emm or};xgcrw g:ﬂﬂ; indwri)dmelé glzcg )48
ELTg 2692: m%bﬁﬁé-pm&g@@ia@gi)é\wmﬁﬁatégwﬁ ’8"2’@5?‘"‘%8\5 (“%6"32976

3- Hydr oxymz.@%étﬁwmko Gater Lnd’iextfa%teh%m 0% eth g‘ M%&ansrm QfitRdedY ! )

phenoxy] nor pregna- 1 10)-triene ( Am ne 81 was prepared from

benzal detygaiqiyers S@rm@ed@/lgs Jarthsl dessigant wasrﬁttmd mgéha@imtw 018 m., 0.16
| | f 8 t lid (22

Toon) o ol SR A RSB BB A 0 0! (9,07 10,

{s, #49, ﬂetﬂémﬂcﬁ&o@éﬂng%rdea 00639(£16F 10 43,2 white ﬁoTidQnd?. yle'l_d)om|ﬂzl39 8545 (s)

2H)) 3.85 (s, 3H)) 3.95-4.08 (m 2H), 6.52 (d, IH, = 2.6 Hz, ArH), 6.60 )
(dd, 1 H°Q = 8.6 Hz, 2.6 Hz, Ark, 6. 80 (s) 2H, ArH) 6. 89 (s) 1 H AH),

7.16 (d, 1 H, .

-2 Eret hoxy- 412117%@éo%one?hga)w%%gkéﬁ)ﬁéaxkﬁ gle[)zr:zélgsrlsa 5%‘ 5(

o iy e i s Shids 11
82 as a 2?‘3/!1 34 Js&ﬁﬁz’(hmsg%%rgj rﬁérg{’g%?g{%@ ;Ilf? . 65 (g
841:{ A&b I-iRMS7cach.d k&)c ﬁ,,ﬁé %‘d‘) :iUslzsiHo&ﬁd Boking23 2. 57 (m 4H)

3 02 (dd) .77 (s) 3H)) 3.92-4.06

(m 2H), 6 47 (d IH) J— 2. 6 Hz ArH) 6 52 (dd) 24 JUNE 2002 WD 991 33859

PCT/ US98/ 27406 -101 1 H, J —84Hz , ArH), 6. 77-6. 83 (m 2H,

ArH)) 6.90 (d, 1 H J =1 6 Hz, A I(dIH,J—84Hz ArH) .
2dardtid ,.A b A i

3- Hydr oxy- 7a- net hylp Ayettivagiet hyl ) phenoxy]

19- nor pregna-1, 3, 5(10
flronlbenzaldehyde 98 ( & met hyl am ne (0.08 mi,

e f%%%*%»@@tcﬁ%@@wse@aﬁwé%'ﬂﬂe@'s (29

3

2 6 (s, nﬂ.l)l)at N(cﬁj feRjperaturd uhber atgor whb added allﬁlc lﬁ'oﬂzi)e«t ®.108 O(Hdnmahlin J = 16.5
HZ 6.0 Hz d, 1H, J;j
= 2.6 H {@d’feﬁﬁﬂ'"fq d‘ﬁ"“‘?ﬁ‘h"% a')"Plf , %ﬁ@“@?wﬁé% 2H, ’
A 6. 7 d, lH J = 8.4 Hz, A

v o 7a&iﬁerﬁeﬁ7%%9 S mpp a0 1% 10 )i

-(N, N-di et hyl am norret hyl } phenyl oxy]
lHNMROOOMHZ CDCI,) 15079(5 3, CH,), 1.18 (m, 1), 1.28-1.60 (m, 5),

25  1.77-1.98 (m, 3), 2.15 (m, 1), 2.35 (m, 3), 2.53 (m, 4), 2.62 (t, J = 5.8 Hz, 2), 2.82 (m, 2),
3.57 (m, 2), 3.74 (m, 4), 3.99 (m, 2), 5.21 (m, 1), 6.55 (d, J= 2.6 Hz, 1, ArH), 6.61 (dd, J
=2.6,88Hz, 1, ArH), 7.15 (d, J = 8.8 Hz, 1, ArH). HRMS calcd. for C,H;;NO, (M"),
411.2773; found, 411.2774.



19-norpregna-1, 3,5(10)-triene (84): To a solution of the 24 JUNE 2002
r net hoxyben e analog 78a (0.500 g, 1.12 mmol) and diethylamne ( 1
SS pL, 1.5 @D‘%ﬂ?’sg dry 1,2-dichloroethane ( 10 nlL) under arﬁyﬁs%é?g‘“édded
SOdI um triacet oxyborohydride (0.403 g, 1.9 mmol). The 15 cl oudy sol ution
was stirred for 18 h at roomtenperature. To the cloudy m xture was added
saturated NaHC03 fol l owed by extracti¥ with ethyl acetate. The et. hyl
acetate was washed with' saturated NaCl sol ution, dried over nagnesium
sulfate) filtered, and evapor at ed. Tlﬁe(amahﬂjue was crystallized from MeOH
to afford 350ngof 84 : . 1HNb065(s 3H),

0.84 (d, 3H, J = 7.0 Hz ' 46(d 1 H J=16
Hz), 2. 57 {Q 4H, J =gthod egnia- i ~Hz) 3.5S5 (s,
3H), 3.81 {s, 3 92-4. 48 (d ArH), b.56
(dd, 1H) J = 8. °+%°1“t'9"7’f3-@2hyérﬁ B‘h}"?mes{aﬁw@ '357“‘251 %moaxia QO-S

4, a1 | 1E] Rapan e el indsy alon 35 SEBPUbCS oY @E’S%E‘“?%B'%ﬁ%a”a' >

PCT/ US9812PMB6L mL)! The ptaceduradiestribed nciiakmphe Béas Gsed $o BorBOIUITE dfAL2 465 HeO- |
Citrate Salt, of
3- Hydr oxy- %‘urreemefﬁﬁ%z'e‘%%ﬁsim( G N- di et hyl ani nonet hy! )phenoxy] 19-n

or pregna-1, 3, 5(@):1\@[% omﬁ,%nciy&owkdgtsl QH,)Oi 18{NB, 8&2(1 , 0. 198

mml) in 1 nL of hot OH under argon wa citric aci 0.188
20 ol ) dnth-1.88 (medk 2 6r(my t1),3.32(Mod), 2 G8fa19(ncd@) 2i8d (owdb 3a01vﬂm,t2é.

ot asf S0 ) Ty PR 6 e (T TERME 1 BB T g 1 EOHLARE 1T 5l

J=7.0 HZ.’)1,3 (81968 012z, QHATH).=HRMS belpd. fas GQHLNIOAMY, 4102918, folndz)) 2. 77

(q) 4H, J = Hz)) 3. 86 (s, 3H), 4. 24 (s, 2H), 6.40-6. 60 (m 2H, ArH),
6. 98-7. 164(19’;29&% ArH) . 25 ~xanoi e 38 Conpound 90 was synt hesi zed as
illustrated in Scheme 19. 24 JUNE 2002 5

The following scheme illustrates the synthetic steps carried out in Examples 10
15  through 14 to make the anti-estrogenic compounds (21), (22), (23), (24), (25) and (27):

20

25



WD 99/33859 -103 off 86 THPO ~ ~' ~' PCTI US98127d06 COOVe HO N DEAR4PRINE T¢d2
)Me 10 15 20 25 DIBAL Et ZO P-TsOHHI O THF EtOH H20 . theme 19 Mh0= CHyCl z
NEt z NaB( Oag-$3/9363902 CH2C1 24 JUNE 2002 WO 99/ 33859 - 194169814988/ 27406
Preparation of (~-3-Tetrahydropyranyl oxy-7a-nethyl-21-hydroxy-19-nor pregna
1,3,S(10)-triene (86): To a solution of 33.5 g of 47b in 500 nL of THF at
-78C was added 185 nL of 1.0 Mdiisotylal um num hydride in heptane. The
reaction mxture was warmed to OC ant’stirred at that tenperature for 1.5
h. Methanol (15 nmL) and H20 (15 5 nL) were added at OC and tEi e solution
was warnmed to roomtenpepature and stirred for 0.5 h. ¢ cloudy suspension
was poured into H20 & L) lpGeClgxtracted with Et K 300 m.). The
combi ned organi c | ayers y ﬁ over MyS04, )
filtered, and gvaypordied to gn_—r?aff o@ g (97% of 86 as -a
white SO|Id HoH e arpd Ng T é(h 1 steps) eagénie~ged reaction conditions
are anal ogous to 10 those used he prece i ng exa es, Exanples 31-37.
Thi s exanpl e jde$el besr8yH hesi s of conpoupyd @2-gs | Ilistgsﬁrat ed in Schene

20: 15 ' O-NEt RSOHNEt ZRiG®HRd/ C _ 16 R3=H R3 =CH;3
14 R5=0OMe R3=H 17 RS=0OMe R3=H
PBr3,
pyridine
A )
0 / Br .
RS HOCHMeCH2NMez, RS
. KN(TMS); .
HO R3 - A0 ‘R3
27 RS=H R3=H 18 RS=H R3=H

19 RS=H R3 =CHs
20 R°=0Me R3=H

HO(CH2)2NEty,
KN(TMS)2 HO(CH2)2NMez,
KN(TMS)2
Ft {
Of\/N\ f 0/\/N\
Et
RS R®
)
HO g3 HO “R3
24 RS=H R*=H : 21 Ri=H  RI-H
25 RS —H R = CH; 22 R5=H R3 = CH3

23 R5=0Me R3=H

Scheme 4



TNF (857i) \ _ v 91 H~"'""wHO~""~ 20 o~NEtZ citric acid WHeW M2@HjuNE 2002
(quaM) 92 HO ~ ~~'""~ 25 Schenme 20 (a) Synthesis of

3- Hydr oxy- 7WOPBEE3P - 21- (2' - N, N- di et hyl ami noet hoxy) - 19- nor pr BGFHSI8/23406( | 0) - t
riene (91). defin 25 (18.88 g, 45.94 nmmol) was hydrogenat ed over 10% Pd-C
(7 g) in 300 nL of ethanol at roomtenperature under atnospheric pressure
24 JUNE 2002 WD 99/ 33859 -105 PCT/ US$®L274U6 overni ght. The catal yst was
renoved by filtration and washed with ethanol. The sol vent was renoved
under vacuum The residue was recrysggdmple¢@ fromisopropyl ether to afford
amine 91 as a crystalline solid (16.13 g, 85%: mp. 106-107C;, 1H NWVR b
0.62 (s, 3H), 0.84 ,?-s, cation of (£7)-3-Hydroxy42 Ial@'-(N. IN-dipge agMIe)~3) 2) 1= 7.2
Hz), 2.48 (d, 1H 1= 16, . OP2CH3) 2, = 7.2 Hz), 2.74
(t, 2H,1=6.3 Hz), 3.0 . ' ), 5.98-3.54 (m 2H))
3.57 (t, 2H, J () Gysthekis ,of B—aSéto@dw-hbi'-l‘ﬂa-pre%rlﬁllizj(lﬁ)rﬁﬂ)-tetlﬁetﬁﬁ-bﬂ@is) 1 H J=
8.6 Hz) 2.6 Hz) Ar 7..16 414 (MHH) .
(b) Gfrate of & 59&°#5°%t<&9932i7m0w$‘8?%5)%%ﬂ inTHEg 10

nor pregna 2. 06
o) o e e gL ont RrkSiehndd drforOad Wit £ O O N v

aci d (0. 39@lded a solgtiomebvinylmagaesium broinids mﬁ'ﬁiﬁ(ﬂd@mﬁ 360 mniol)xi After Btimringo! vent

d duc d d t fford th
O tr at o o 1 VR I 36 88 e i S ] PEpb g Py 1 et
sanpl e WaSsaWi'ﬁB@EQﬁobs’m fdddl extraged WWSWyl%&ate&@%om E@mbmed

(deco osed): .1H NVR (CDgOD) b 0. 65 3H), 0.82 (d, 3H, J = 7.0 Hz), 1.31
ﬂ? arggniclayers were-drye )0, 2he, ceantms ﬁjte&d@ed thesplventws? (d, 2H, J

3 E‘qf*z) mgﬁa%f??aeﬁgkdf ha**%*%“ﬁé ity i sddapiemaniPollys °50 (7

2H)37aoﬁdr)2H) 6.46 (d, | :2 2 Hz) ArH)) 6. 53 (dd, 1 H, J =

8.7 Hz, 2.2 Hz,, J =87 Ar H) 414 (MHIT) .
20 anple 40 Bi 0%43983‘%%&&5}18%@0 CFHI'ES %tﬁél(%rﬁ)r 5@& ﬁ“ogeﬁpé’ ,(Act [ vJ| ty
of Test Cyapundso WsimWHUMRE s4Sb) }29% 2211 Ark), F¥P@ETE: 0%, s%ﬁwqﬁﬁn

| shi kawa cells are very senS|t|ve to estrogens, and corrpounds Wi t
est r oifeni cAf&B,t'IW(d/JFn&écﬁz,dlkdﬂ ne phosphat ase (AI kP) in these cells at

level s as |ow 1s%lutlon Olr9enor éﬁ ac’ 1 asztétr nygo%} u?ﬁ{'{l?t ar get

conmpound can be neasure b qu |fy|ng y I'n
conpound. (150 mL) were added pyndme (10 mL) and Ac,0 (5 mL) at room temperature under

argon. The resulting mixture was stirred at room temperature for 5 h, then diluted with
80% ethyl acetate/hexane and washed with aqueous HCI, NaHCO, and brine. The organic
20  layer was dried (MgSO,), the desiccant was filtered and the solvent was concentrated to
afford a solid. Flash chromatography (15% ethyl acetate/hexane) afforded 11.7 g of 15 as
a white solid (93% yield).
'H NMR (300 MHz, CDCl,): 6 0.95 (s, 3, CH,), 2.28 (s, 3, OAc), 2.86 (m, 2),
5.18 (m, 2),6.11 (dd, J=10.7, 17.3 Hz, 1), 6.79 (d,J = 2.3 Hz, |, ArH), 6.83 (dd, J =23,
25 83Hz |, ArH), 7.27 (d, I =8.3 Hz, |, ArH).
(b) Synthesis of (E)-3-Acetoxy-21-bromo-19-norpregna-1,3,5(10),17(20)-
tetraene (18): '
To a solution of PBr, in CH,Cl, (0.7 mg, 0.7 mmol) and toluene (5 mL) was added
a mixture of 3-acetoxy-19-nor-17a-pregna-1,3,5(10),20-tetraen-17-ol (15) (0.25 g, 0.73



24 JUNE 2002 WO 991 33859 PCTI US98127406 -106 $~g~: Human | shi kawa zelbtse 2002
were provided by Dr. Erlio Gurpide (Munt Sinai School of Medicine, NY.).
Eagl e'.s m ni mrum essenti al nmedium (MEM, fetalcalf serum (FCS) and

p- ni t rophery¥P IYRIBEDhat e were purchased from Signma Cheni cal REHHSIRT{08t .
Louis, MJ). 5 Celi Culture: Human |shikawa cells were routinely naintained
in MEM contai ning 10% FCS and suppl enmented with 2 mM glutamne and | mM

sodi um pyruvate. Cells were seeded ab0a density of 1.5 x 106 cellsl75 cn¥
and passaged tw ce weekly. Twenty-four h before starting an experinent) the
medi um i n runel) aad pyrding (OSTHL,0ET4 mmal) in telaem(3 ndl:)arlgededumqghﬁimlremd free

MEM cont ai ni n S ed of do enous est rogens
dext r an- cFHI'E "‘E‘I{éf%dl 4 {‘)Itﬁg‘ ‘Fﬁ%"*ﬁg(% opfing aip %W@ﬁeﬂy "“E)Ftﬁﬂ; Witheat nent :
On the dayef ethileaceaRhdxiRy) The ©Pgdntc Mdr val Walhel with WnirBted-agaébds’ YPsi n and

plated in 96-well flat-bottoned mcrotiter plates in phenol red-free MEM at
a densi t y NAHGOpand bripe, and|was/dried (Mg$0e: Tdeesicradtwoshiltered angbithe sdlvent DVSO at

10' 2 t t h

concent r artihsoheARBicaRG a0 otuile i0ub Btk didtioh ubRbhe dhlice¥E %

cul t ur e Walobsethjltadetateeriit yidldadr0. 29 gl 1Ras HWhite §lid (B5% Vi), hbpli I2-145ach
experlnent i ncluded a bl ank control (vehicle only) and a positive control (

Il 0""'NI) c@hture well. Theflnal volune of mediumin each culture well was

200 pL. After N cﬂi&\éie

hum di fied at rmaglphergc cont ar ni ng (%(\QB%?:‘%‘S tiit?(gcéﬂ?dzc?fs (Pha)vz h

i ncubat i od.Q2qd| bd 8.5 He, Z&DSA‘! kR, Bséﬁp bds Z).‘szpr D), G\BS (dd, Ass28, 8.31Hx, assay
was p for e crofit g medi um
v PR | O RAAPS Pt Bl AU AR AR B R
and swirl iggghdt sem 203, 2L of PBS (0.15 M Nadl, 10 mM sodi um phosphate, pH
7.4) in a 27 cmx 10 cm X 5 cmplastic contal ner. The plates were renoved

fromthe 25 coﬁ@)aﬁﬁéheslséﬁ\(%bﬁﬁéow@rﬂuaﬂ Ndimethylaminadgibxylel9-, and t he

wash proc erwards, the buffered saline was

shaken frﬁ%?@mg‘l ?@@?m&%ﬁgﬂe&(ﬁ@ wer e inverted and gently blotted on a
paper towel. The a¥oitidn ofBYN-didicthylethatstsmiae go .6 1 26@ ol lin Q‘HF csemnpitd
sol utjon contalnlngp ni t rophenyl  phospha and

di et h@nol GnFveder argan wasadde ‘BWt@\ﬁﬁ’"hB‘H‘éﬂ‘eE‘U'd&ﬂéﬁd@/\!@ltP'“e'H\@(‘psl BledMere then
war med %&&N&ﬁ?&%% Wa??{n}x%ﬁﬁ@% n1197thgc/]pH§8% 2B406 ( EPP IRe{Gefperature

and the ye romthe production o ni trophenol was allowed to
devel op. B'toamewmrpeegmm?t 51641 1(20)-etace (1§) @tZ #0565 mmol)yin I (3 ;b was nked

i mTunosorb ELI S | ate rea uch

oot |y B LA st bl R waerbio ) S s a0 B 1 T Beiimg vl The
estrogeni Gloﬁ@)‘ $olihion Wis ﬁbu?tﬂﬁﬁto%@trﬁmbwqueéus5N§HCQF hﬁd &dracfediwith §0% iyl age
stinul ation of AlkP activity (i.e., absorbance at 405 nm by the test

conp@ind acstatethexane. The ganbinad) qsgmsalmns were mdaﬂvmf(bbtthwwcenm%

absor bancg,, of % S 0

activity o glttergtd’ta@éttﬁ?l %SBW%I’ ‘fogéed‘g?%er?;t ?({ emper'r‘lgg‘n M%%O E’E%)%Qof 10" i
estradi ol methafial/chlopefofthidtforddd 0/11 i 0bY1 hheuuﬁetsolmqsmmdd) th Bi23Rezul t s:
Representative anti-estrogenic conpounds of this invention were eval uated

for in vitfo anti - est rogenl c and estrogenic activity as described above.
The rosul 15 obthNvED (i Ve EDEEF 8 67TP T EE AT L1360 DurTso.
TAT- 39 antl72-0l921E3342.04 @m,al)sh30 (mJ 3233 (s, 6, N(CH,),), 2.60 (t, ] = 5.7, Hz, 2),
2.80 (m, 2), 3.56 (m, 2), 3.98 (m, 2), 5.19 (m, 1), 6.53 (d, J=2.7Hz, 1, ArH), 6.58 (dd,J
=2.7,8.3Hgz 1, ArH), 7.11 (d, ] = 8.3 Hz, 1, ArH). Anal. calcd. for C,H;sNO,: C, 78.0;
H, 9.55; N, 3.79; found: C, 77.9; H, 9.50; S, 3.80. HRMS calcd. for C,,H;;NO,(M"),
369.2667; found, 369.2666.
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ConmpoundConcentrati onEstrogenic ActivityMi-Estrogenic

Act i vi't yNagyvo 9orpdss2Exp3Expl Exp2Exp36 . 10 nMB0100 aML411019@AddARnd 9100
nMD51064. 810 nML512100 nML0O311557910 nM518100 nML6251133810LO nMA0100
nML40 .. 14491110 nM320100 nM271' 112338i 1Z 10 nM 3 0 i 100 ~t62111224L00

24 JUNE 2002 WD 99133S59 PCT/ US98/ 27406 -109 10

ConmpoundConcent rati onEat r ogeni ¢ Act™ityAnti-Estrogenic ActivityNo. Expl

Exp2 Exp3 Expl Exp2 Exp3Z1l nI\/DOQ?}]% nmogﬁ82223100
nMD01402830100063b8551 p0010010022 00 nIVD7610 1002310 nML4100 uML~

2871010010027 G R N SR L C AN il
~p8710010010027I n 1410 nMD100
nM2. 51156l 24 JUNE 2hoRyvit-maprRems?
(a) Synthesis of (E£)-3-acetoxy-7«-methyl-21-bromo-19-norpregna-
5 1,3,5(10),17(20)-tetraene (19):
By the procedure described in Example 10, step (2), with 7a-methyl estrone (13),

0.93 g, 3.27 mmol) substituted for estrone, 3-hydroxy-7a-methyl-19-nor-17c-pregna-
1,3,5(10),20-tetraen-17-ol was obtained as an oil.
'H NMR (300 MHz, CDCL,): 8 0.82 (d,J = 7.0 Hz, 3, CH,), 0.95 (s, 3, CH,), 2.50
10 (d,J=17.0Hz 1),3.04(dd, J=6.6,17.0 Hz, 1), 5.19 (m, 2), 6.12 (dd, J=10.7, 17.3
Hz, 1),6.54(d, J=2.5Hz, 1, ArH), 6.61 (dd, J =2.5,8.5Hz, 1, ArH), 7.14(d,J=8.5
Hz, 1, ArH).
3-Hydroxy-7a-methyl-19-nor-17«-pregna-1,3,5(10),20-tetraen-17-ol was
acetoxylated as described in Example 10, step (a) to afford 16 (pale yellow form).
15 '*H NMR (300 MHz, CDCL,): 4 0.83 (d, J = 7.1 Hz, 3, CH,), 0.95 (s, 3, CH,), 2.27
(s, 3, COCH,), 2.55 (d, ] = 17.0 Hz, 1), 3.09 (dd, J=6.7, 17.0 Hz, 1), 5.18 (m, 2), 6.12
(dd, 7=10.7, 173 Hz, 1), 6.77(d, J=2.5 Hz, 1, ArH), 6.83 (dd, J=2.5, 8.5 Hz, 1,
ArH), 7.27 (d, T = 8.5 Hz, 1, ArH).
By the procedure described in Example 10, step (b), 0.98 g of{ £)-3-acetoxy-7a-
20  methyl-21-bromo-19-norpregna-1,3,5(10), 17(20)-tetraene (19) was obtained from 16 as
a gum (72% vyield).
'H NMR (300 MHz, CDCl,): 8 0.81 (s, 3, CH;), 0.85 (d, J = 7.1 Hz, 3, CH,), 2.27
(s, 3, COCH,), 2.57 (d, ] = 16.8 Hz, 1), 3.10 (dd, J = 6.6, 16.8 Hz, 1), 4.02 (d, J = 8.5
Hz, 2), 5.42 (m, 1), 6.78 (d, ] = 2.3 Hz, 1, ArH), 6.84 (dd, J = 2.3, 8.8 Hz, 1, ArH), 7.29
25 (d,J=88Hz i, ArH).
(b) Synthesis of (E)-3-Hydroxy-7a-methyl-21-[2'-(N,N-dimethylamino)ethoxy]-
19-norpregna-1,3,5(10),17(20)-tetraene (22):
By the procedure described in Example 10, step (c), 0.11 g of 22 was obtained as a
white solid (60% yield), m.p. 129-132 °C.



CompoundCoacentrati on~atrogeni c ActivityMi-Estrogenic ActivityNo.24E3mE 2002
Exp2 Exp3 Expl Exp2 Exp33s10 nM20100 nML010483610 nM3Ol oo nt ~t

''S. 0i 2004sWOMBSH| ~t 00l oo apt 0s~10l 005010 nMD03033Il op PCT/US98/27406
nMD010068i 00100100500100100s1t 0 nHt osl oo nr~t 04610l 00s01001001005910
nMD24L00 M | 047500 ~, (0?6i 0t 006510 nMD29100 nMDi 4n[y( 049 24 JUNE 2002 WO
99/ 33859 PCT/ US98127406 -111 1~ 15 CgpmpoundConceat nl i onEat r ogeai ¢
ActivityMi-Eatrogeaic ActivityNo. Expl Exp2 Exp3 Expl Exp2 Exp36Gl0
al0307100 nM ' GIAMRIIGSHEEOEHUNOETTS (), CIOLQI8 ALTOEND HA AGH 167 6510
nVB' 0100 nML60500 nMB3116S9701 nMD1010 nMD1810001932711 nMD110 nWD100
nMD79101~% 6nNETdD.), 2.69€d: It=1 468 Ha @), ABE00= Atz 35.3.04(dslh ] = 626 IBENE 2002

WO 991 338 i \CERLE AL r i .
Activi Ly A1 DR SSa aF 3 2y 5 A GelpPSEREd T2 N AR S ) oo
nMD40100 pISPSAEHZA)10ASH), TO@316 SWEEALMH)M10010100851 nMD41i 0 nMD70100
nH 010010100911 nM)110 ~f 09100 nM)79101009Z1 nMDOto ~t~t 02100 nMD91( Ol 000

nVMD098 100 nM 7

(a) Synthesis of 3-acetoxy-2-methoxy-19-nor-17a-pregna-1,3,5(10),20-tetraen-
10  17-ol (20):
By the procedure described in Example 10, step (a), with 2-methoxyestrone (14),
0.6 g, 2.0 mmol) substituted for estrone, 3-hydroxy-2-methoxy-19-nor-17a-pregna-
1,3,5(10),20-tetraen-17-ol, was obtained as an oil.
‘H NMR (300 MHz, CDCl): 8 0.95 (s, 3, CH,), 3.84 (s, 3, OCH,), 5.17 (m, 2),
15 6.10(dd,J=10.8, 17.4 Hz, 1), 6.63 (s, 1, ArH), 6.77 (s, 1, ArH).
3-Hydroxy-2-methoxy-19-nor-17ea-pregna-1,3,5(10),20-tetraen-17-ol was
acetoxylated as described in Example 10, step (a) to afford 17 as a gum.
'H NMR (300 MHz, CDCl,): 6 0.96 (s, 3, CH;), 2.30 (s, 3, OAc), 3.80 (s, 3,
OCH,), 5.18 (m, 2), 6.11 (dd, J = 10.7, 17.3 Hgz, 1), 6.73 (s, 1, ArH), 6.88 (s, 1, ArH).
20 By the procedure described in Example 10, step (b), 0.3 g of 20 was obtained from
17 as a gum (35% yield).
'H NMR (300 MHz, CDCl,): 6 1.00 (s, 3, CH;), 2.29 (s, 3, COCH,), 3.80 (s, 3,
OCH,), 5.30 (m, 2), 6.14 (m, 1), 6.73 (s, 1, ArH), 6.86 (s, 1, ArH).
(b) Preparation of (E)-3-hydroxy-2-methoxy-21-{2'-(N,N-dimethylamino)-
25  ethoxy]-19-norpregna-1,3,5(10),17(20)-tetraene (23):
By the procedure described in Example 10, step (c), 0.15 g of 23 was obtained as a
white solid (54% yield), m.p. 94-95 °C.
'H NMR (300 MHz, CDCl,): 8 0.81 (s, 3, CH;), 2.29 (5, 6, N(CH;),), 2.53 (t, J =
5.8 Hz, 2), 2.77 (m, 2), 3.53 (t, J = 5.8 Hz, 2), 3.86 (s, 3, OCH;), 4.00 (m, 2), 5.24 (m, 1),



019g42102L nM)010 nMI2I 00 nMD48t ot 0oi 24 JUNE 2002 WD 991 33859 24 JUNE 2002
PCT/ US981 27406 -113 5 10 ConpoundCoacentr xti oaEstrogeai c
ActivityAntvgﬁgpﬁgﬁeaic ActivityNo. Expl Exp2 Exp3 Expl Expfcﬁ§§§¥5§f
nMD010 nMD0100 nMD66101001041 nM' 010 nMD0O100 nM-0161010010010010 nML~ 5105
100 nM 3 7310100Tanozi fenl0 nML50100 nM230115314- OH 10 nMr31_Tanvoiifen 100
nM9 851 uM ~10 ~~~90 E, xanple 41 j-G3rotr chic and Anti uterotrophic Assav
15 AssaE~Procedure: Fenale Sprague Dawl ey rats (obtained from Si nmonsen
Labor at or | 664(il, AskD), 680 (bl AfHnFTRMSSBlcq. e CosHusN,(ME), 399378 famidmront . To
start the g&p%f;nent, the cats were wei ghed and randomy divided into

gr oups of a Hals. For the uterotrophic assay, various doses of test
conmpounds in sterile saline (0.1 m for subcutaneous injection) 1.0 m for
oral gavage) were admnistered to the animls once a 20 day. The sane
procedure was used for the antiutero assay

WO 991 33859 - 114 24, . QF
(obt ai ned fromthe

cle was al so

adm nistered orally to ealdinafprégne-1t3 @ xperinment included
one _for,receivin her for

two control go ] vehi ;é él'ﬁe d the o
recei ving estr :ﬁﬁ%mssﬁé’o‘a%h w%ngpg@gﬁ%“ #ﬁ’i’ﬁpfﬂé‘ﬂ gl lel f&é)r;qt@ﬂmaut for 3
days. On dagy MN-bitRiRiRRbRmikd R 24LY hsdmhon?aghng B saf@ prddeditrE ds ddddfibed! € |
were inmedi ately renoved fromthe aninmals, trinmed of
for amine 21, was obtained as a white solid (0.074 g, 72%): '"H NMR (300 MHz, CDC,)
10 50.78 (s, 3, CH3), 1.24 (t, J = 7.1 Hz, 6, N(CH,CH),), 2.78 (m, 2) 3.00 (m, 6), 3.70
(m,2), 3.96 (m,2), 5.14 (m, 1), 6.54 (d, J =2.5 Hz, 1, ArH), 6.60 (dd, J = 2.5, 8.5 Hz, 1,
ArH), 7.11 (d, J = 8.5 Hz, 1, ArH). HRMS for C,,H,,NO, (M") calcd. 397.2981 found

397.2985.

15 Example 14

- -19- - 7(20)-
By the procedure of described in Example 10, step (c), (£)-3-acetoxy-21-bromo-
19-norpregna-1,3,5(10),17(20)-tetraene (18, 0.15 g, 0.37 mmol) was reacted with 1-
20  dimethylamino-2-propanol (0.3 mL, 2.4 mmol) to afford 0.075 g of a 1:1 diastereomeric
mixture of 27 as a white powder (53% yield).
(diastereomer A) 'H NMR (300 MHz, CDCl,): 8 0.75 (s, 3, CH,), 1.17(d, J = 6.2
Hz, 3, CH,), 2.33 (s, 6, N(CH,),), 2.79 (m, 2), 3.68 (m, 1), 4.01 (m, 2), 5.20 (m, 1), 6.54
(d, ¥ =3.0 Hz, 1, ArH), 6.60 (dd, J=3.0, 8.3 Hz, 1, ArH), 7.10 (d,J = 8.3 Hz, 1, ArH);
25 (diastereomer B) 'H NMR (300 MHz, CDCL,): 6 0.75 (s, 3, CH,), 1.18 (d,J = 6.2
Hz, 3, CH,), 2.33 (5, 6, N(CH,),), 2.79 (m, 2), 3.68 (m, 1), 3.90 (dd,J = 5.6, 11.5 Hz, 1),
4.12(dd,J =177, 11.5 Hz, 1), 5.20 (m, 1), 6.54 (d, J = 3.0 Hz, 1, ArH), 6.61 (dd, J = 3.0,
83 Hz |, ArH), 7.12(d, ] = 8.3 Hz, 1, ArH).



fat, and then weighed. Estrogenic activity was determ ned from the2utRiNeNg02
melghts I N v@o 99iP8sor ecei vi ng test conpound al one conpared Wglhaih ogf t he
vehicle control group. Anti-estrogenic 10 activity was determne romthe
uterine weights in goups receiving test conpound plus estradiol conpared
with those of the estradivl controtég.oup 15 20 25 TABLE 2

ANTI ZT1 ' EROTROPHI C ACTI VI TY OF ANTI-BSTROGENS Conpound | Route ~Dose

~ILlIp/~~ JUerotrophic Activity (%Antiuterotrophic | ACtiVIty (%

| 21or al 0. 021or al 0. 200r al 2. 0021) cit

salts.c.'0.0260s.c. g6 3
24 JUNE 2002 WO 99] 33859

85o0r al 50- 3. 5|1 02. 9or al § tehregh . b (325
6. 9920r al 5018. 78S. 2or al 56. 889 60ra|0 5 0 561, 20ra|0 053, 224. 5or al 0. 005- 10. 7
-0. 81 Cl 164, 384s. c. 0. 02100s. c. 21000r al 0. 02720ral 245 '"s.c. = subcutaneous 10

. 2700r al 0. 0237o0r al 225

Exanmg ~g, 42 Eval uation of Tissye Selectiyity The tissue-spe St
estrogenicity of conpoun go4and 92 was evaluated i n eonPaki son with
tanmoxi fen and ral oxi f ene u E (seven @ d) purchased

922 we) dYfor this 15 ~
experinent. Two weg purchase t he rq@o 2t | ect om zed' or
sham oper at ed T8¥er et her anest hesi a. e week Qéter ovari ectony, the
rats were randony divi&ed into 21 groups of 9 aninalg (d §’- and treated
orally with the selected drug”™yom day 0 to day 28. Cn the ¢laf foll ow ng
the {4y nal dose, the rats wesxgl dacrificed and their fenur : i, blood and
urine were collected. 20 ectgd“Wlght fenurs= sfed and their
vol umes were det erm ged m des' principle. wei ghts were }
determ ned after treg pf fenmurs at ‘| 1008SeY and the ash was
wei ghed after tr@8men 900C for 5 hrs. Gross bone29 24 JUNE 2002 -116
density was cal cul ated ¥ d|V|d|ng femur wei ght by vol unme and m neral
content was estimated by ing ash weight by dry weight. . The left
femurs were subjected for &rm nation of trabeculaﬂ den5|t and pol ar

strqggth usi ng peri pheral 2 F 'tagi d tonvgr - 906A,
Nor I"and, N~. A 3-mmto 5. 5- s~ct|oﬁgﬁn§g§“&§o the gro fat e of fenur
was anal yzed. Pyridiniumc \ Nlgy HFQyRIne i S urine sa 5»-

determ ned by Pyrilink BOSyst-ers—t+ase) CA) ~aRe

creatinine levels. S al i ne phosphat ase | evg \er ¢ anal yzed by
ALP- HA i ; Wako, OmB8QY) .~Serdm chol esterol |evel s ré delerm ned by

HDL- CI LJPM (Wako pur ched¥icals, Osaka) and chol est est (Daiichi pure
chem cal s, Tokyo). Results: All conmpounds prevented the | oss of trabecul ar

bonaodensity of ovariectom zed

(a) Preparation of ethyl (E)-and (Z)-3-tert-butyldimethylsilyloxy-19-norpregna-
1,3,5(10),17(20)-tetraen-21-oate (28) and (29):
To a solution of triethyl phosphonoacetate (2.24 g, 10.1 mmol) in THF (30 mL)
25  under argon at room temperature was added a potassium ¢-butoxide in THF (9.1 mL, 9.1
mmol). After sticring for 1.0 h, 3-tert-butyl dimethylsilyloxy estrone (2, 1.75 g, 4.55
mmol) in THF (10 mL) was added, and the solution was heated to reflux overnight. The
reaction mixture was poured into saturated aqueous NaHCO, and extracted with 40%

ethyl acetate/hexane. The combined organic layefs were dried (MgSO,), the desiccant



rats (Fig. 1). After 4, weeks treatnment, the trabecul ar bone densi24y JofE Rbe2
ovariectom zed rats was significantly deceased in conparison with the

sham oper at &P P2¥Pp<0. 01) "and that of conpound 92-, tanoxi FENUSY}27406

ral oxi fene-treated rats was significantly higher than t hat of

ovariectom zed rats (p<0.05). Urinary pyridiniumcross-links |levels, as a
mar ker of absorption of bone, in thegsats treated wth anti estrogens were
significantly lower than that in the ovariectom zed rats, after 4 weeks

t r eat ment ) wasigeed, and thawlaup\pmémateﬂ to afferd|thes mixtiny of & dndJeBomerCt i Vi ty
of conpounds h total and bone-derived al kal i ne

S | f b
phosphat asé8 aq(lfzﬁ@s,agpgoﬂéﬁ V‘)?Wftﬂg'éﬂwo %6@25%@9@@%?@%%391’ hi gher
than that PIel?QGﬁ\EPiS V§ i1, Qnséggcﬁ"tﬂg Eodi Szgl(gl @dﬁw‘”pec" ed with

structural analogou oun |sclos erein. E~ca ~~le 43

'~1 Vi vo Anti t u(as): m%nomglmgalmgtswms%mmmmmmﬁ{mmo

92 agabnst COGRA DR Se PUCE fhdh JnHan o8 a2 SIckrRMS 50 PR 0

fol l ows. —p2s5 LAHICHEHR), WGQ&'133*359{2?9@@%@?)‘%659(1117—@Qrﬂ?ﬂ%d§5§?d 92,

t amoxi fen and 'ral oxifene were suspended

hydr oxypr obs 2ifetRyl, -ArH)] 6 old, 5oR6 B3rHz, fladrid) @ 2Wds) B8k vie ). ar achi s

subi i ne, FsT- 1 P a4 B LR (e AP ey IR BlobReSoaCh:
subcut aneodi ol 18 (, rB)(SE(DH,)}}J 0198t(s, 9, ISEC(CHYRY), 1f04a8/3, THY, I 297@) P=BALBEL G, (nu/ nu)
m ce &Japan Clea_lnc, Thegpel et cont ajni nggSOO %e(gel | et of estradiol

was ud@d fgpz(égicr%e‘h 4 (o pFdnHi, ChCHBAHD. Hzel, 8-35gidnkTer of b
to 7 mm (t af4 gr cy ' €1 0) conmpound
85 (sorre(iﬂgﬁzo}kglrgg)? gg(rgrg 3%6 8§EB1 &;ﬂ)’(}g? déngggss%’ i’gngiiﬂ'gl dgg, u5 >
ng/ kg/ day) 25 niy) Ryéphaationlof (@Lkwdmyldlmmmytbmu-hi&omﬂﬁmpaar

| oxi f Ld f 3to 4 10 k d t d |
o ver e g WO TR0k cousi y (5 nglmousel week) | weekly. for 3 )
weeks. The sizergf sSufitd & §-t£#59%ﬂi%ﬂetﬁﬂ§niyéﬁ&ﬂ@ ﬁb?]&rﬁéﬁd-PB,S(H»' lr‘7926)W0

perpendi cul ar dianeters. Results th res al |
conpolfds tetrannel-eatei(2hiofli g HA2 mmhmi@pﬁﬂ@@sa@ddﬁhumaﬂmm{mn my/ kgl day

f d .8 f d. 92 . shaue h
s o o SaBRs G2 TP PRDIR; CL ARG BRI o7 T RN P BT o, O
t anoxi f en, miktide Bds faénchédiaizh whter. arm(wm&n&ecxwamwmnﬁszfd &y ﬁlumnbn amd grow h

suppressi on was observed with tanoxifen, indicating JZ!F% > ST mai nt ai ned
i t's t amoxiWashed seyreal timewwith 80Y6 EiDAg/exane oThe Blisats wep dripddMesSQl). ske g/ kg/ day

O COMROUNg 32 RN el Sh8 el A re&mu»s@aeqtsbmty agai nst the

FST tuno et e suppres t unor was I n fact achieved with
conpo2hd 92. | rlHtNMR E9o Mz, CICl)yd Ioglsds,yS Gi(Cih]lb)QI%G(n,eS CGH,),e2198 (5, 9how

onpound BICSS. £3b . ble il Br5 38T 155 se s 13 L, B Rraille Lo 1o°"
Treat Wonemy $u§§q.(z|hne Fi)O'T‘lP(&fJ“sBQ{}TTIAfH)nd Bl eeding At |east five wonen

are selected for e cli'nical 'study he wonmen suffer from dysfuncti onal
ut eri ne bl eedi 1fg). PBpaation offZ)3Heritatyidipethylsiylexya?idbrogtifdeE9-noepregnaur e of

these 24 il 1758008 (315 8°°
25 To a solution of (Z)-3-tert-butyldimethylsilyloxy-21-hydroxy-19-norpregna-
1,3,5(10),17(20)-tetraene (30) in toluene (10 mL) was added pyridine (0.04 mL, 0.49
mmol) and PBr, in CH,Cl, (0.24 mL, 0.24 mmol) at -78°C under argon. After stirring for
2 h, the reaction mixture was quenched by pouring into ice water, and extracted with 40%

ethy| acetate/hexane. The organic layer was washed with saturated aqueous NaHCO, and




-118 PGT/ US98/ 27406 synptons) the study has a placebo control groups jung 2002
the wonen are divided into two groups, one of which receives a conpound of

t he invention such as conpound 85 or 92, and the other of which receives a
pl acebo. TH¥OPJ¥BI8ENhts are evaluated as to the character of PEBIULIS2T406
dysfunctional uterine bleeding (blood |loss, timng, etc.) prior to the
study's 5 initiation. Evaluations may al so i nclude uterine biopsy
"estrogenicity scores" by histologiQ%k_assessnent, and ultrasonic, radio

i mgi ng, NVR, or CAT scan eval uati ons of endonetrial thickness, Wnen in

t he test .ecejye . 3 . t r er .da t he oral
route. Thg‘gmgg{'f&’ %%E?M?'agg‘??%ﬁézgqt%gasrf@%f%sﬁgA@ecéorhéet"gw cords are
kept as t adnbentGitedittoafford 3thaiaguy.sf uncti onal uterine bl eeding in both
groups and at the 10 end of the study these results are conpared. The

r esu: ts ?r e compaNMR H6P ke (AAEh): (55 60%(CHon. GBS 3a :hﬁs%? G )
results Ce)%iggﬁ{)ﬁpﬂtlb S’ﬁty 22598 m,rfmseﬁ @91 Lhes BYPUES, & 6PRad, 54 Py £4c

patient b e st egan. [Tty of the cdnpolinds the i'nventi on
is illist rHz,dd Aok, t7hk2 @her 8ty ; AsH)ect t hey have on the patients'

dysfunctional yterjne bl eedi Ev i f thesont~qun f the

| nvention to | Rﬂfﬁr?paﬁlg\% 0? @%’?&5’%‘%@5@%@%@@%@&%& “i ni cal
study. The - BB S(1I 3V (200 etrend@2gal . 1.e.) have ceased nenstruating for
bet ween 6 gnd %2 rmnt(rt?s) p(ribg.rt to t?ezgstudy' s initiation, are in good

general heal t h,Tagheplutignraf N, Nrdimethyletimnglamine(@,15 mlL,d.3 maol) istTHF (RemEkssi on,

nood swi n ° i irrd SRR j i . y,l0ss or a
cogniti ve%glbsgr%géérr%p@e"lc‘g%satgag(* }xkth%’slulr@?%isaé%gﬂry g«{fsﬁl%z: gﬁi&‘e‘gﬁ%}‘%@?&gﬂ r‘é)t ure of

Ij hes glalai s arirdlel).s Afiehstirfihg fby shﬁs.f, chxleemﬁidaﬁnimm was capledte,-78°€ gnd gmesﬁmtren are
ivided into two groups,_ope Qf 25 ich receives a conpound of the

i nvent i on betidimgthy &Wﬂ?}’dg@ﬂ“‘!ﬁ" l%??’Pé?ﬂ’atlh%gepﬂgﬁzoéftem"é@k@c’e&\%%l a

pl acebo. VBN id i WVaARR - ot drug per
day by the or'gllf'd %?ﬁf’lﬁ@gﬂ%ﬁ’? i{}h&?@{uﬁi@g%er ap?dgéfaod;@éf:d{goqrr%ﬁf s' Accurat e
records ampeutedpstoastutated dqueonsiahiCAy andextraciet ywithf 800k ethg\gethtgbexdae.s i n bot h

groups and.at _the end of .the study regults are coppared ility of
Phe. Compodia ompinef Breafis fyasofert Asd ORSODGHY difie G yEgRRAET futthe

PCTI U3981 24Kkt vas candantiated 8 effordla gune T6aIs3REGHM bf:megﬁmcxh CGHLEN {23KE) On
patients suffering fromOCNS disorders as may be eval uated_ using this

pr ocedur e and pyrding diml)was added HEpyridine (1} atd° Cn \AdtarisHringdor 4 et

Inhibitio s Yed bty B Q@g&ﬁ@ ausal
and in gogg’%ﬁ%gﬁkﬁ?fg’{r‘p se?de';cq{&e‘g&eﬁ%'e&%%%dye all(’s%mgle ggdtte on the basis
of their pombinad orpgnisdayersabers ddeds(MgSOPpihe ddsicoant wad filcgyd andsthe solsenta r api d

increase in the nunber of facial 10 inkles or crqw s feey) rapid change
in the pi §f8APUEIEHEDI 2 dékloﬂ', F#?‘éz\ﬁroﬁﬁg’%@g‘f'éﬂg‘ﬁﬁfmﬁf%g% conpl ai nts of
rapi goder mkhaaaymroﬁangﬂr&aéd AWhRE SMid B PR dIBAISERTICIYf0. e23Nesf 245t OF S
such as WV damage fromthe sun or other environnental 1nsults, such
patients whitesoldd @8% weld frpnf29m t hese effects woul d be excluded. The first,

conponent of t i ualid at | j j Ve i n,15
eval uati on of sz&né%apgpl%g?‘?’d’s%ﬁ)gﬁaﬁc@%&ﬁﬂ’)g}&% al uati on
requires 3m mﬂlz?,l 29 RO MBE ¢, § ars § ¥y 408 RAN), SOV ﬁ&qpps.nml(ﬁq B, 6.53
benchmarks m ght' be in the formof a standardi zed set of questions as to
how t he pédiJend. 4 HzehsAtkB 6 50kdd Jpetadddiz, Jhdry 7AIHY. b &hHzphtAltht | or a
psyctigl ogical profile of the patient's self inmage. The second conponent is
guantitative; these include the neasurenent of urinary excretion of 20
hydr oxypr ol i neThélisivitigeschénd iliétradés progarakanof compoasBB(BBPGIdNGas i n the
skin, and changes in resilience and pliability of the skin. Methods for
det er ni ni Aggenbrddia Examples 46 aadlFound in " The Menopause", Ed. R J. Beard,
University Press, Chapter 7 ( 1977) and "Methods in Skin Research", Ed.
Skerrow, D. and Skerrow, C.J. John Wley & Sons Ltd., Chp. 22)



"Anal ysis of Sebaceous Lipids", p. 587-608 (1985), and further refe2egums 2002
cited therein. 25 Again, an initial benchmark of these quantitative factors

i s obtained. The wonen, thus selected and initially evaluated, are placed

in a clinical protocol of receiving 40-400 ng of an active conmpound of this
invention by oral admnistration either as a single or split dose.
Alternatively, these patients are placed in a protocol for topica
adninistration to areas of the skin no$¥-effected by the atrophy. This

t opi cal 24 JUNE 2002 WD 99/ 33859 -120 PCT/ US98/ Z7406 pr ot ocol incluggs
the use of a suitable formulation containing 5-50% (by weight) qf ctive
conpound of this |nvent|on apgeh,ed to theﬂaffected area once

day. Either of these prgileg *6nt | to twel ve Subsequent
eval uati ons, both quant and i ge) are propriate
intervals. 5 A posi g oyerall qualitative

i s an KNGM®enent in
i ndex of the pagie appear ance and/or an i nprco¥é n the quantitative
parameters, e.g., an inggease in the urinary excretion o?‘hydroxyprollne
signifying an increase in turnover and synthesis of collagen, an increase
in noisture content ghycosam noglycans) pliability, or resilience of the
skin. 10 Inhibition o NaalPHAL r ophy: Three to twenty wonen suffering
from vagi nal atrophy fpssoeiated with nenopduse are sel ected. These wonen
are in general good hpakiNgtmMSpnce the nature of this disorder is highly
i di osyncrati c~and subjective, evaluation of the effectiveness of treatnent
is necessarily be subyective in nature. These patients are asked to keep a
daily log noting such details_.as !agknal itching and scaling and the degree
15 of confort in sexual i coHr ses These wonen are placed on a clinica
protocol simlar to th ri bed above for atrophy of the skin.
Particul ar enphasi d on the use of vagi nal suppositories
cont ai ni ng 5-25% tive conmpound of this invention. A positive result
is an inprove in the confort of seygamelght €rcourse and/or a decrease in
vagi nal itching or sca®¥ng. 20 exam| Estrogen-Dependent Pul nonary
El ~~rtensi ve Disease Five to fifty wonen are selected for the clinica
study. The wonen suffer froma 25 puhgﬁﬁﬁh¥u$yperten5|ve di sease. Because
of the idiosyncratic and subjectlve nature of these disorders) the study
has a pl acebo control opg L) pd rorys3 acthiyl3 (R
one of which receives a col
92) and the other of ¥k S PEED , e%e=4 est group
receive betweengQ &ﬂﬁndﬁgoqu-méth YoRBROI(S00 4Pl mragumF &
continue this therapy for 3- 9Iﬂg JUNE 2002‘%% 991 33859 -121 ¢ H&y
PCT/ US98/ 2 4QY_ nerter hsgonAwmdd@@a P solutigneofpetassium bisftrirashylsilyemideria
severity o o) ot h t t hese
y iolugle ?,ieq@, A‘FES mmoiﬂJ d gtrlrg&f)l%r%%n ; %Q@H?Ee“}%& at)(ngdt% 9%

results are co S are cofpare tWeen nenbers” of each

group and aad®sdlion FRHE hitylic bForide (H)B-acidxyaZ Ebai #I-adrdcegnahe synpt ons
reported by each patient before the study began. Wility of the conpounds 5

of the i nvelnd5(@0), 17620)itétumne ¢18:3830wg, 1828 ARB i dry THETH A wad RMedr MdeNeCt ed to
have on t h?eactxon mixture was warmed to 0°C for 30 min. The cloudy yellow solution was poured ’

V

into saturated aqueous NaHCO;, and extracted with ethyl acetate. The organic layer was
dried (Na,SO,) and evaporated to an oil. Flash chromatography (5-10%
methanol/dichloromethane) yielded the desired amine 33 as an off-white foam 0.025.9
(7.9%).
'H NMR (300 MHz, CDCl,): 8 0.73 (s, 3, CH}), 1.10-1.54 (m, 7), 1.72-2.38 (m,
8), 2.56 (s, 3, NCH,), 2.67-2.91 (m, 4), 3.02 (m, 1), 3.21 (m, 1), 3.7 (br s, 1), 3.89 (m, 2),



patients eval uated using this procedure. 24 JUNE 2002 122 CLAI M52k _yufe 2002
17-desoxy-1, 3,5(10)-estratri ene containing the nol ecular noiety R~ CH (CH-~
O L- - (CH-p- wd9dr3s59at either the CG1 ! or CI|7 position of wpagnssiRéd i ene
nucl eus, wherein: j is an integer in the range of O to 5 inclusive; p is an
integer in the range of 0 to 6; R and R are independently hydrogen,
tower al kyl, or hal ogenated | ower alnlégl, or are linked together to forma
het er ocycl oal kyl ring, with the pro 0 that R~ and R are not both
hvdrerawhenth cul ar. noi.e is_at th ~7 Position; and L is a f;
ve- or sixt aléz’@r 1k 643i(dc 1= Hsalfhrhaﬁrﬁ? Wdﬁo{ B, &r3kat b, ArHD,
optionall y7@p(3 §|=rg P81l 11 heteroatons selected fromthe group consisting
of N, Oand S and conbi nati ons thereof, and optionally substituted with one
or nore substituents selected fromthe group consisting of alkyl, alkeayl,

al koxy, hal ogenated al kyl, ai kenyl, @and alkoxy, carboxyl, hydroxy) am no,
al kyl substituted am no, vitro, cyanﬁ@ﬁ%—@l ogen 2. A

17- de@xy135(10) est Prehdratisteo @ i L20

i ncl usi ve; I | g6, o g S IUNE 3 R~
and R are Iovv:l;h%a ﬁfﬂ@ﬁs H@p Q&EB@QP% @E‘ﬁa“i&d?g@:;gc%o]’&e\gocy%og%kyl
ring atnd @r%r%ﬂa(—j@ Selmd,lng;\-mraendmg,dmsmxyollyEﬁcﬁ((sg-adrékm?am-t he group
consistic~ o rogen ro al kox a en, am no,
and ai ky houTpldemetinol (TN e 2477 il a3 o8 dorcabpd e

cont aigni Ny Elewfﬁﬂﬂe%&ﬂmtﬁmbfamm@% give adwhite sﬁﬁ&"(ﬂ Wd\? 36%)Fn® t the C 17

position of the estratriene nucleus, wherein: tnis an in egC|~|nthe b
range of 178d78°Cp is an integer in the range of0 to 6; R and it~ arc

| micod toget hort TBARaaRe BEREICHRRY b e, RS TR hop WY a2 A ™ ®

SZX~ rrerrbepeﬁcmneds Q3|SDNUH_!.) tzhnst(nmy 097 (Haal? 390 (dZIEJaGOSFP&DC}ﬂ)(HdI ongl ly
contai nin ‘4 hetervatons sel ectc r

I'h t f N O
o A T2 B 6 s, 3t916,(ﬂb<3) 5 1m0 Shidh Ny 268t 14 AEDORR A e or

nor e {gubsyi S Q p caasistiag afaikyl, xlkenyl,
al koxlyg/, hgf%ggnrﬁf"cd%é ky’ ? ?kc@}%m é%@] koxy, c~rbnxyl, hydraxy; aauno,

nitre, cyano, and hal ogen.
The following scheme illustrates preparation of compounds (35) and (36) as

described in Examples 18 and 19:

| |
O NANN o N\AN
HCHO. NMe;
{CHYNCHLHMCHs )y
—

€IOH, benzene,
HO 85°C. 1S h HO

20

s
21
25 o0\ AN

10% PA/C. EOH NMe,

23°C. t4h
HO



4. A |l 7-dcsoxy-1,3,5(10)-estratrieue contauiing tUe nol eGJ ar iaoi ehysune 2002
-(CHZ) m a( the C-I? position of Ihc estratrlene nucleus) wherein: mis an

integer in twgobmugse of 1 to 6; kao N~yo p is an icttcgcr th ran e of O
to 6; R= and It~ acre lower alkyl or are |inked together to Yo% - or
si x-ncnber Gd het erocycl oal kyl ring and 24 JUNE 2002 125 R' is aact4,| o~
d4~i; and - - - . ~Z' aad R - acre selected fromfhe Sr~eto coas_istia$ of
hyd~rogca, barer al kyl and at-~ad [owegg.al kyl) or are |iakod together to
forma five- oc six-tnenbaend hetaocycloatkyi . . rutg, trith t4e ~, ~0-viso

U-at Rs" agd R' ace r_ot 6ot4 i~~rdcpxgMple;1gand L is a f ve- oc
si x-i c~anbend Cycli c moi ety that rtuy oc naay. not be uomatlc optioaaily
aoatai cuug | to 4 hdrepssauenof feni-Hydroxyo : i nefngidilrg of N, O aad

S and cocnbi aa .qﬁ .1 h_on onoce
={ I IN =il ‘ :

substituents sS€TE :

- al koxy, . ha( ogerm;taasimulsyslu)uoabkmwmg (aam ﬁinkﬂ))«)f(EP -2 hpxicoxy, "anmi no,

vitro, cyang, and halogea _ 6 - (of0) ouad of claim5 haV| ng the

stiuct dca! (digtethylaming)gtho _]b59'0°fP!98114_1 ) 17(20)-tetrapge 2] in,3 mLcpfibepprncei n R-
and R are g,9%&i1 [

Si x- cnenbera}é‘(gj) het gﬁégg%/"gpog?i&fh la@pﬁﬁgﬁ@?&‘é{’g ag’ﬁgﬁgg&b.\ﬁggéﬁﬁd)of

i ndependentN, Mlﬁei‘wauhthyddlmnbbtham ond)tllemdkmiesw&sﬁgawﬂ ah§$t@ e thyrdleoxy|

carbony . ALyl bl 20ED, AT 00 SRR UL SHBEL Ll A am a0 T
R8 R19 Rzawvicuum, andJﬂkQéﬁdd’é was salﬁe&% ag&ﬂatogmphy Gilica gel, 5-10%
10 MeOH/CHCL,) to afford 0.077 g (67%) of 35.
'H NMR (CDCl,, 300 MHz): & 0.80 (s, 3H), 2.32 (2, 12H), 2.57 (t, 2H, J = 5.8
Hz), 2.82 (brd, 2H), 3.50-3.70 (m, 4H), 4.00 (t, 2H, J = 5.8 Hz), 5.22 (m, 1H), 6.56 (2,
1H), 6.89 (s, 1H). MS (DCI) calculated for CHNO, 427, found, 427 (M+H; 100%).

15

To a stirred solution of 0.040 g (0.09 mmol) of (E)-3-hydroxy-2-
dimethylaminomethyl-2 1-[2-(dimethylamino)ethoxy}-19-norpregna-1,3,5(10,17(20)-

20  tetraene 35 in 4 mL of ethanol was added 5 mg of 10% palladium on carbon, and the
mixture was stirred at room temperature under hydrogen for 14 h, filtered over celite pad,
washed with ethylacetate, and the filtrate evaporated at room temperature to furnish a
residue which was chromatographed (10% MeOH/CHCI,) to afford 0.039 g (96%) of the
product 36.

25 'H NMR (CDCl,, 300 MHz): & 0.62 (s, 3H), 2.32 (s, 6H), 2.42 (s, 6H), 2.65 (t,
2H, J = 5.8 Hz), 3.40-3.70 (m, 6H), 6.57 (s, 1H), 6.88 (s, 1H). MS (DCI) calculated for
CHNO, 429; found, 429 (M+H, 100%).



126 Ris selected fromthe group consisting of C and N, and, when B4i®nNE 2002
isin either the Eor Zr( acid r2 are optional double bonds; _ Xis

hydr ocar by ing at | east one oxygen aton) sul fur ato

ni trogen abvdjm%h%?he formof an -0-, -S-, -NH or -Nalkyl ;pm?‘l" 8%33 and
optionally substituted with one or nore substld ents selectsd fromthe
group consisting of hydroxyl, oxo, al koxy) am no, alkyl-substituted am no)
hal ogeno) aryl) heteroaryl and hetnggycMal kyl, . X is hydrogen or
hydc~ocaubyl including at |east one oxygen atom sulfur atom andl oc

ni trogen at omThe follewing schefie ilubtrates the preparatidtt oftdompduad U5 he deskiibegane.
optionally substituted as for X, or X and X are linked to forma

heGer ocy Qi ni ng one to four het~eroatons selected fromthe group
consisting of nitrogen, oxygen and sulfy when r2 is presen R is CR'R ~,
wherein R' and R Z arc ) gen or tower al kyl, and whenQr 2 |s absent, R

n; is sel ect ed frnam

Ialk ry aIkaryI
wherern R' is _gkk or Tﬁ%mﬁg bs hydr qge

' s S
selected fro : up consu,s,u,agoaﬁ hydr oge koxy, %’I oge‘n
cyano, - CHLGHT ftO, -NR'R' S and - {1g8dé R Wherein R' and R f may
be the same or different and ace eit her hydrogen or a3Byl, or toge~er form
a f ve- or six-megpered cycloal kyl group optionally cont ai ni'ng an

i s hydrogen, al
hydr ogen, hydroxyl

P consi sting of
OR(CWOMSR

addi tional nitrogen heteroato is selected fromthe group cogehsting of
hydrogen, alkyl, aryl, Aryl) -C(O -al kyl and SO~NEH > : | ected
fro he group consi stvRg gd®ogen, hal ogen, -N-Z, -G CN™~H

-NR'® and -(CHL)NR'R" hMglr may be the sgreg o rent and,
are either. hydrogq#] or acetyl. R 1S select ed e group ’
consi sting of hydr g dr oxyl ) - and SK"TPWQsh S g | ower al kyl,
tower aryl oBORASA : K iS hydrogen or alkyl, e proviso ti at when R

is N R is not present Riois tr~ethyl or ethyl; aid R9 gnd R ace

i ndependent |y sel ected fr% t he group consisting of hydr og hydr oxyl )

| ower al kyl, |ower al kenyl®” tower al kynyl, tower al koKy) and hal oge'r, or
R' and R- together formor a pharnaceutically acceptable salt or ester

t her Bof 24 JUNE 2002 127 8- The conpouad of claim7,having the ructure
of formula (lia) (113 a* R~ (~Tp_L'."' ~~-~ ~ /S.~~R~s
RA r2 R~ p ~R3 R I nieger |ntherange of O to

integer in the ran m I ncl ysj v and R~' and R~

hydr ogen, tower blofjenat ed™* al kyl, or_#

80 p IS an
pendent | y

TBOPSO
20 40 41

N
KOAC. OMF NaOMe, MeOH

25

TBOPSO
42



| i nked together to forma heterocycloal kyl ring; and L is a five- ®f JUNE 2002
si x-nmenbered cyclic noiety that nay or may not be aromatic, optionally

cont ai'ni ng eteroatons selected fromthe group consisting of N, O
and S and c%ﬁ%?ﬁg??ons t hereof, and optionally substituted ﬁF?ﬂgaﬁﬁ“ﬁr nor e
substituents selected fromthe group consisting of alkyl, alkeny() alkoxy,
hal ogenat ed al kyl, al kenyl, aad al koxy, carboxyl, hydroxy, am no, vitro,
cyano) and hal ogen. 24 JUNE 2002 ¥#8 9 . The conpound of claim 8, having
the structure of fornmula (I1b) wherein R2° and R ace |ower alloy( or

| i nked together to forma five- or six-nenbered heterocyc(oa(kyl ring, and
Q, @, Q and 4 are independently selected fromthe group consisting of
hydr ogen, hydroxyl, carboxyl, al koxy, alkyl, halogep, am no, and ai kyl
substituted am no,Ali 24 J 002 129 i0_ A inpouUrd_Raving the

structuc~e of fornul a\y - - R% Rto (CH-m O L-§Ch _ R~
_(llla) - RS ~)n - - Rs QYCHGHNHIHE - E wheCeNl:

integer in the rangs of , i ncl uswe,;,,,{lPapor S pis an i t he
range”of 0 to 6 igﬂl?n r2°is an optional doubl e bondlsapd is
present, Rr%%% AR rei n R'" and R 2 are hydrogen , and
when r2 is t, R is hydrogen, alkyl or hal opgmesbt gleCcted from

t he group consi stiag of hydrogen,(hydroxyl, al kyl, al kenyl:, aryl, alkaryt,
-ONOZ, -OR' and -SR" whein R is alkyl, acy( or aryl; R is sq%pcted from
t| ~e group consisting of hydrogen, hydroxyl, alkyl, alkenyl, aryl, alkaryl,
cyano, -OR' and -SR' wherein R' is as idefined previously; R~ is hydrogen or
| ower, al kyl; Rf is selected fromthe_ group consisting of hydrogen, |ower

al ko)) hal ogen, cyano, CHzCEl ~Hz, -CHOl ~1R'R' S and - (CHz) NR 4R's
wherein R' and R f may be the sanme or diff@ra&at and,ar@ either hydrogen or
al kyl , or toget her3% MethanolicHCle- or si x- nenber eN A kyl group optionally
contai ning an additronal nrtrogen heteroatom | ected fromthe
group consisting of hydrogen, alkyl, acy(, " -C(O) a(kyl and
-SONH ; R is selected fromthe group co of hydrogen, hal ogen
-NQZ, -CHO -CHzZCH-HZ, -N R6R' and - ((HQ erein Rb and R" may be

the sane or differeat and are either hydrogen, al kyl or acetyl; 24 JUNE
20021530 R= is selected Groin the group consisti§ of hydrogen, hydroxyl,
-OR" and -SR a wherein R'" is lower alkyl, lower aryl or aryl;

20

ethylidene)-1,3.5(10)-17-estrone (45)
(a) Preparation of 3-lert-butyldiphcnylsilyloxy-l7-ethylenedioxyestra-!,3,5(10)~
trien-11-ol (38):
To a stirred solution of 6.3 g (0.019 mol) of 3-hydroxy-17-ethylenedioxyestra-
25 1,3,5(10)-11-0l (37) in 20 mL anhydrous DMF were added 2.86 gm (0.042 mol) of
imidazole, and 5.46 gm (0.021 mol) of fert-butyldiphenylsilyl chloride sequentially at room

temperature under argon, and the mixture was stirred at 60°C for 24 h, cooled to room

temperature, diluted with water, and extracted with ether. The combined organic extract



R" is nethyl or ethyl; R' is hydrogen or |ower alkyl; and Rz~ an@4RuUNar 2002

bot h hydro %Egﬁre both aret hyl ene bound to each ot her t igle
coval ent bond, and R are independently hydrogen, |om?kgﬁ§?’?’8§¥

hal ogenat ed Iovver al kyl, or sure linked together to forma heterocycl oal kyl
ring; and L is a five- or six-nmenbered cyclic noiety that may or may not be
aromatic, optionally containing | to72- heteroatons selected Groin the group
consisting of~l ~f) O and S and conbi nati ons thereof, and optionally

subst i t ut aaswiashedhwith watenchrinesanskdried (Ma1SO.3 cEvaporation PﬁthetShg'e'grfum!ﬁhed a

consi sting ke ted al kyl, aikenyl, and

al koxy, car oxyﬁ%ﬁs@m nﬁéggl%ﬁ%&bg/fﬁ@ﬂ%g%%?i tuted am no, vitro, cyano,

and hal ogexanés) tbafofdthp G615 ¢60%) of te iflerniedidte BB dshawititesafid.ur e of fogI mul a
ein R~ and R

(Ifib)y .., (1ffh) v ~~(CC.(z~~ H-~30

are | ower al kyIHdYﬁET@%qum?Qﬁ 20137 (503%HH76(3'81“9368@’§* 28 Bl8er ed ~
het er @cychi s el from
he group ook oD, 15 (s 1000 m, 268, E0T8 (P BERITOAE i, PECrEg

hal ogen, #®80r(o) 4ENd al kyI substituted am no. 24 JUNE 2002 131 12. A use
of a therapeutica fec t, of e C nd ,of an dai ns
1-4 and 5-11 i hbc) hé%ﬁﬁ’hﬁ? 3& %g&@?w&s@z h%ﬁieﬁﬂgqﬁéﬁf lmgﬁ{l%g'f an
estrogen triedePesae@).di sorder. 13_ The use of daim 12, wherein the
estrogen~f epender ~t di sorder is txeast cancer. 14. The use of daim 12,

wherein the esirpdgfélﬁeﬂéﬁléﬂ%ﬂfl §ino f k6cF mmol) of exalplchlonide én 15 mk. of freshly of a
th 6

ang 2077 Ulad@oRHeinsfe AP HRed Uroplie Z35RE 09 (BT ANGM s

esi[ r _oglen gteﬁ&?ﬂ@dﬂo?ﬁrtﬂﬁdry ;deﬂa:tlﬂjhmdusargmi at??sﬁheﬂé Ai?)ﬂiﬂﬂemﬂuﬁeha solutiofr 1S

mul tiple st an us e e bope mass_increasin
am)unlto of © '{‘ﬂg eh‘) f°%3ﬂ§”th¥éﬁ6‘PLﬂ‘d’;H§°’iy'ﬁ;'ﬁ yeredioxyestea-1, h»égmhuf agt ure
of a medi PﬁBP:% il gmwam&gethﬁ{eew&%ﬁea frd gaﬁebﬁﬂxw&a&, BRI 8

i ndi vidual. 18. A use of an effective bone ss Inhibitin
conpound stﬁredrfyréheumftescﬁtahmnm-tdmacrdtlﬁe|Tllenm12hé‘(ﬁﬁ43uﬁlaok)afe of a

rredl ment i.nhi bit one,.lass.in, th o) of a na i an i vi dual
18 s atistrSiming ot addil e, SRamuionsd o Rl MontreaRetRre Pl comaund

of any ongitRattaitéENIELE! sdRfioh; watet, brink Qndared @94,909. Bvagorafsh sranent for

| owering serum.chol esterol in the body of a manmmal 1 an i nd| vidual. 20. A use

of _a t herbent furpished aes%d’(h%wmﬁma@gmph@i dé¥arstird ecmteﬁlﬁwsﬁéo of dains
L vord, ik 4 DR APRARRNA®, 1 2 T cament o e T bition of 2
conpound of an NivR ¢CDGhj 300 NAE)a8 3.9, 3H), 1.16 (s, 9H), 2.88 (d, 1H, T = 12.7
20  Hz), 3.50 (d, 1H), 3.80-4.00 (m, 4H), 6.59 (brd, 1H), 6.65 (brd, IH), 7.13 (d, 1H, J=8.5
Hz), 7.40 (m, 6H), 7.70 (m, 4H). MS (DCI) 584 (M+NH,, 100%), 567 (M+H, 30).
(c) 3-tert-Butyldiphenylsilyloxy-11a-(1-ethenyl)-17-ethylenedioxyestra-1,3,5(10)- ;
trien-11{-ol (40):
A 3.28 gm (1.76 mmol) of cerium (III) chloride heptahydrate was taken in a round

25 bottom flask, and was heated under high vacuum at 120°C for 2 h, cooled to room
temperature under argon. Then, a 10 mL of dry THF was added, and the suspension was
stirred for 1 h until a milky white suspension persisted. The flask was cooled to -78°C,
and a 1 M solution of 5.28 mL (5.28 mmol) of vinylmagnesium bromide was slowly added

under argon, and the mixture was stirred for 1 h at the same temperature. Then, a solution



in the manufacture of a medi canent for fhe inhibition of skin atr@ahyuNen2e02
post nenopausal female individual 22. A use of an effective anount of fhe
conmpound of of ctainms 1-4 and 5-1 in 24 JUNE 2002 t he
nanufacture“%?*%gﬂédicanent for the inhibition of vagina( af&@éﬁV”Vﬂma

post menopausal fenale individual _ 23. A use of an effective anount of the
conpound of any one of dains 1-4 and 5-'17 in the manufacture of a

medi canent for the intuition of an estrfgen-dependent - CNS disar~der. 24
A use of a therapeutically effective anount of the conmpound of any one of

dai ns 1- ~f aef3281em (§:8 mmol)efdsfeacbutyldiphénybsilylakyclInathplerfedioxydstrat s 55¢10knt  of

ost er opor osi §,i Lan Jdndi wi . 25 A use of a_ .,

t her apeut i caﬁllgl&eettj Z'(':?lg\g'}et‘ %%ﬁﬁwé{gpv&%ﬁoﬁggﬁ%&e gﬁé“'Sﬁ@ségnﬁé\?ﬁo 1€4
and 5-11 in {(&etonrriledrg iderbach) foredirgdénchetewith Sadirated N O sdliifidrD Bxtodctedl CANS

di sorder in a postpenopausal human fermale. 26. The use of a_ therapeutically
ef fective anSHiF- She combinadsther laysts ‘Hﬁewegtwlﬂb‘t’%FF‘aP"FWr&dMﬂd-n t he

oo dor 3" A Evabordidh R ivenP furhidiod d G HE (o0 orifle GGG T AL |

t he struct u][ al f ofHWNMR.(CBEQOL;, 300 Miz)dnaflacs, 9D, bﬂ6L§s, BHD,i 80¥8.195 (ﬁaoni%gselzo
str e en i.sorde o

et hod 1 or CDrEE? I 0708 Lhoent e EThn, 778 o AH) N8 OED 12 YRR

n
acidic sol ut ilg@p/,?;fsgprgqbyLandr ast-4-cxie-3, t 7-diene wih @QCLi . 29 _
A phacmacecsticat conposition for adm ni st e[i ng as anti-estcngeni c agent,

oanpct si ng a t her éel¥4reButyldiphenglsilylowy- Hin(2rehlofoethylidenelrbbethillend- any one of

clainms Lp4 a =2 Thi a2 Wi th a pharmaceuticalLlLy acceptabl e
carrier !1030 89”(9 ?r%ﬁeig%@p aeﬂgg%gbund selected fromthe group consisting

of : 3- hydcoxy- 7a- Wetalstisred solution of 0.80 g (1.34 mmol) of the 3-ert-butyldiphenylsilyloxy-
| -2L-(Z -met hoxy-4" -(diet h%Lam' nonet hyt 5 phenQ~cH -t 9- nor
pnegua- L, 3, 51 1oy 1etheadl17-gthylenedioxyestids b 3,5610)yrienp11B-ol 40 (0.689 g, 3.35 mmol) of

{112 1 ot bOXr Al YRR T RECUY ok iRGRER YR abadh dibhiHse b7
yL-2L-[ 2" - memlLo@>6]-nimel) N denddianetergthioride a0 Clundéreagory [The fhixture was stirred
nor preg

3 T oy 708 BT SR 0 RtRin PR PR S WY B prster,
| 9- nor pr egnaprine arti driedNalSO §NBvaporitioof e sbkentffdishkd & residue, which was
O omatogmaphed (109 thy) actéaterexaned) to give 0.263 § (4356) of the product 41
'H NMR (CDCl,, 300 MHz): 6 0.80 (s, 3H), 1.10 (s, 9H), 3.10 (d, 1H, J = 2.7 Hz, 3.92
(m, 4H), 4.00-4.24 (m, 2H), 5.69 (5, 1H, 1= 8.5 Hz), 6.62 (m, 2H), 6.95 (d, 1H, J =8.5
20  Hz), 7.40 (m, 6H), 7.72 (m, 4H). MS (DCI): 630 (M+NH4, 20%), 613 (M+H, 40), 577
(M+H-HC|, 100).
(e) Preparation of 3-fert-butyldiphenylsilyloxy-1 1E-(2'-acetoxyethylidene)-17-
ethylenedioxyestra-1,3,5(10)-triene (42):
To a stirred solution of 0.3 g (0.49 mmol) of the 3-fert-butyldiphenyisilyloxy-11£-
25 (2'-chloroethylidene)-17-ethylenedioxyestra-1,3,5(10)-triene 41 in 5 mL anhydrous DMF
was added 0.482 g (4.89 mmol) of potassium acetate, and the mixture was stirred at room
temperature for 24 h, poured into water, and extracted with ether. The combined organic

extract was washed with water, brine, and dried (Na,SO,). Evaporation of the solvent



(,3,5(LO)-triene, 24 JUNE 2002
3- hydroxy 7a-met hyl -21-(4'-(2' - pi ~eri di noet hoxy) PhenoxyJ-L9-nocpregna-1, 3,5
(I4) trle Bapdr oxy- 7t x- xnet hyt - 2|

ru?(I;{F%Ilcaethylaaﬂno)ethoxy)Phenoxy] L9 PCTUSIB27406
nocpregna L,3,S(t0)-triene;
3-hydroxy-7oc-nethyE—2L-(4‘-(2"-pipeC|2 nomet hyt j phenoxy, -t 9- nocpregna- L, 3,
5(Lg treene; and pharmaceutically accC %tabLe salts thereof 31
3-t-tydcoxy-_/a

L- (2' - et boxd¥ "‘lﬁge‘i H¥“é{‘ﬁ§4 which was ehrapatosaphed, (079 eq[lglapﬁggte/hexanes) to give

pregna- 1, 3, 3 idlg 5@&,9% rodiict 48- El ydroxy- 7a- net hyl -
L- (3" - met boxy-4""- ( pi perldlnon ettty!)-phenoxy]-L9- nor

pr egna- 1, 3, 5(t 4) “HINMR(CDCIz300 MiE)2d 080 (34385 1.10 (s, 9H), 2.00 (5, 3H), 2.16 (d, '
3,y Boxy- Ty el id 124 4 QEHORE Yo 63 05T MR P @, BRIPL Y D510

'19- norpregna-

3- I[ydc?é SMOQ) )hyﬂiZﬂd[ﬂLJﬁﬁmhﬂxy}A 6.49¥ey, dl71d{ddaTee} hy 12 @lrex) 3>/ 46 9- nor -
regna- triene

5 Fy~oxy- 7o ctzaﬂ{lz« 6@%@4@4@ q%«dnéﬂhm?na Hadt i, SFRD 4]

I9 nocpcegn J ucture of :

Focnul a<(| aiimR ﬁ*l Cfc 5 ﬁa?M(%‘l '@WHOQZJI—F?@F@ wherein: j is an

i nteger is the ré)direpdraiornt of 3Stern=hutyldlphmylspiylpsy-ahE-f(Zl'thygmxycuhyWeae)alathge of 0
to 6 incl USIﬁ‘é (ﬁgls an 3p5t£(8nal )l e bond; when r2 is present, R-is
CRi ~Ri z) wh&thglepe Lpp( ogen or |ower alkyl) and when r2 is

absent, 1R~ i s hygb6aQ@ired 3blktidn 6£0. b@#mem miol) @fﬁ@bﬁmﬁdlpﬂ\a@m&my.q'mup

consi sting of hydrogen, hydroxK ai kenyl aryl; al karyi, - }
OR-3, and - th-acetmwb?l'rdenﬂslﬂ- ﬂewioxyesmwl bﬁ(@bymenelﬂqz ing mlemdtaed vf/asom t he

g1 0P SONS! A4 e e I ol o BTN Hheth il 3 e R s O3,

and - SR~j ere , ary or ar roge
stirred at room temperature for 3 h, quenched with saturated NH,Cl solution,

concentrated at room temperature, the residue was suspended in water, and extracted with
15  ethyl acetate. The combined organic extract was washed with water, brine, and dried
(Na,S0,). Evaporation of the solvent furnished a residue, which was chromatographed
(20% ethyl acetate/hexanes) to give 0.056 g (96%) of the product 43.
'H NMR (CDCl,, 300 MHz): § 0.70 (s, 3H), 0.98 (s, 9H), 2.98 (d, 1H, J 12.7
Hz), 3.80 (m, 4H), 3.95-4.22 (m, 2H), 5.48 (t, IH, J = 6.8 Hz), 6.45 (m, 2H), 6.90 (d, 1H,
20 J-8.5Hz), 7.30 (m, 6H), 7.65 (m, 4H).
(g) Preparation of 3-hydroxy-11E-[2'-(2"-N,N-dimethylaminoethoxy-ethylidene)-
1,3,5(10)-17-estrone (45):
To a suspension of 113 mg (2.83 mmol) of sodium hydride (60% in paraffin) in 3
mL anhydrous DMF was added 40 mg (0.283 mmol) of 2-chloroethylamine hydrochloride
25 at 0°C, and the mixture was stirred for 10 minutes. Then, a solution of 54 mg (0.09
mmol) of 3-tert-butyldiphenylsilyloxy-11E-(2'-hydroxy ethylidene)-17-ethylenedioxyestra-
1,3,5(10)-triene 43 in 3 mL of anhydrous DMF was added dropwise, and the mixture was
heated at 50°C under argon for 2 h, cooled, diluted with water, and extracted with ether.

The combined organic extract was washed with water, brine, and dried (Na,SO,)
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The following scheme illustrates the preparation of compounds 13, 46, 47, 47a and

47b as described in Example 21.
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dry ethanol (500 mL) was stirred at 60-65 °C for 2 h. The reaction mixture was
concentrated under reduced pressure, and the residue was triturated with
dichloromethane. The solid was removed by filtration, and the filtrate was concentrated to
give a brown gum. Chromatography (20% EtOAc/hexane) yielded crude dione 54 as a
yellow solid (2.3 g, 46%): ‘H NMR (300 MHz, CDCl,) 6 0.94 (s, 3, CH,), 5.78 (s, 1),
6.25 (m, 2).

(c) Preparation of a mixture of 7a-and 78-ethyl-estr-4-ene-3, 1 7-dione (§5):

To a mixture of-f{Cul(Bu,P), (15.7 g, 40 mmol) in THF (50 mL) was added a 1.0
M solution of EtMgBr in THF (40 mL, 40 mmol) at -30 °C, and stirred for 20 min. The

| reaction mixture was cooled to ~ 78 °C and dione 54 (3.5g, 12.94 mmol) was added. The

reaction mixture was warmed to -30 °C for 0.5 h, and poured into saturated aqueous
NH,Cl. The mixture was extracted with EtOAc. The combined organic layers were dried
over anhydrous MgSO,, filtered, and then concentrated to afford a solid.
Chromatography (20% EtOAc/hexane) yielded dione 55 as a yellow solid (1.5 g, 39%).
The major 7a-ethyl isomer of §5: '"H NMR (300 MHz, CDCl,) 6 0.89 (t, ] = 7.0 Hz, 3,
CH,CH,), 0.93 (s, 3, CH,), 2.60 (dd, J = 2.4, 14.3 Hz, 1), 5.85 (s, 1).
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10s109%&k & ml & Y 1109 Q! 94 09&!

LoV 856dby. SaisspbdsAroE of Hiaroen color Aosane oetitpife, s femoved Wedet feduged
109&' () - Zlo‘iﬁ?esﬁ)re P/ resid@S #a4 %MWW(OA@W&M&M@!S& anic layers were
"109%&' ()-LO" 109 ()- &,/ 109%& () 109&' () OL*10%&' () - }9 ~999999/ :

109 (y10%gdried over aghydsgusg30 (@ndithe oqmbingd erapnio lapers Wereywashed wit
water; brine, dried over anhydrous MgSO,, filtered, and concentrated to afford a gum.

Chromatography (20% EtOAc/hexane) yielded estrone 56 as a yellow solid (0.28 g, 80%):
10  The major 7a-ethyl isomer of 56: 'H NMR (300 MHz, CDCl,) 6 0.91 (s, 3, CH,), 0.95 (t,
J=73 Hz, 3, CH,CH,), 6.59 (d, J=2.5 Hz, 1, ArH), 6.65 (dd, J = 2.5, 8.4 Hz, 1, ArH),
7.13(d, J=8.4 Hz, 1, ArH). ‘
(e) Preparation of a mixture of ethyl (£)-3-tetrahydropyranaloxy-7a- and 7f3-
ethyl-19-norpregna-1,3,5(10), 17(20)-tetraen-21-oate (57)
15 The corresponding THP ether of 56, which was prepared from estrone 56 (0.28 g,

0.94 mmol) and DHP (0.2 mL, 2.2 mmol) using the same procedure as described for the
ether, was obtained as a crude gum (0.4 g).
The ester 57, which was prepared from crude THP ether of 56 (0.4 g) and triethyl
phosphonoacetate (1.12 g, 5.0 mmol), using the same procedure as described for
20  compound 47a, was obtained as a solid (0.34 g, 81% for two steps). The major 7a-ethyl
isomer of 57: 'H NMR (300 MHz, CDCL,) 8 0.87 (s, 3, CH,), 0.93 (t, J = 6.6 Hz, 3,
CH,CH,), 1.30 (t, J = 7.1 Hz, 3, C0,CH,CH,), 2.40 (m, 2), 2.88 (m, 3), 3.60 (m, 1), 3.95
(m, 1), 4.17 (g, } = 7.1 Hz, 2, CO,CH,CH;), 5.39 (m, 1), 5.59 (m, 1), 6.79 (d, J = 2.5 Hz,
1, ArH), 6.85 (dd, J =2.5, 8.8 Hz, 1, ArH), 7.19(d, J=8.8 Hz, 1, ArH).
25 (f) Preparation of a mixture of (E)-3-tetrahydropyranaloxy -7a- and 7f-ethyl-21-
hydroxy-19- norpregna-1,3,5 (10),17(20)-tetraene (58):
The allylic alcohol 58, which was prepared from ester 57 (0.34 g, 0.76 mmol) and
DIBAL (2.0 g, 2.0 mmol) using the same procedure as described for compound 46, was

obtained as a white solid (0.28 g, 89%). The major 7a-ethyl isomer of 58: 'H NMR (300
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-10% 0& O)- 5@10% 0& ()-S& 10% o0& () - FFFGnGEKHIBnh C3

ethylamino)ethoxy]}-19- norpregna-1,3,5 (10), l7(20)-tetraene (59):

The amine 59, which was prepared from alcohol 58 (0.28 g, 0.68 mmol) and 2-
dimethylaminoethyl chloride hydrochloride (0.3 g, 2.1 mmol), and deprotected using the
same prodedure as described for amine 25, was obtained as the 7«-ethyl and 7-ethyl
isomeric mixture (10:1) as a solid (0.21 g, 78% for two steps). The major 7a-ethyl isomer

10  of 59: 'H NMR (300 MHz, CDCl,) 6 0.77 (s, 3, CH;), 0.84-1.02 (m, 4), 2.42 (5, 6,
N(CH,),), 3.61 (m, 2), 3.99 (m, 2), 5.19 (m, 1), 6.55(d, J=2.6 Hz, 1, ArH), 6.62 (dd, J =

2.6,8.5Hz, 1, ArH), 7.12 (d, ] = 8.5 Hz, 1, ArH).

—

15 The following scheme illustrates the preparation of compounds 67 and 68 as

described in Example 26.
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2) Separation by Chromatography
15
20

25




10 10 10XXY1ZZZZyZ; xY83 10! 3910%@& ()- , 109 ()-G LL! 10% : & () - Z24 JUNE 2002
I LLI 109 ()-Z ! LLI109% ()-Z ~°"LL!10% ()-Z Z@[[4\\\dExY83 10! 9#

109& () - &~ WoPdBi§8s9 3L109& ()- L9 "109& ()-LM 109%& () - PCT/USISI27406
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$10%&' ()-!ArAM $ xnbC3 10! 1&10%& ()- 10 10 10y410%& () -

, 9310% ()-3y110%: () - @&L0%: ()-3$_s -88- " &aCaaBmbC3 10!
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23 | KF(109& () - ! F( 109%&&&
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i & ()-!c F(10%& (3) me“%%@ﬁﬂﬂ’sh)‘dmmwm"@‘ 3 M@ml(’?‘m (50)

010%y () f, 109 O‘V & S % | vT
| FI 109 _ % oﬁmgfhf') ﬁ?‘(‘%ﬁi éﬂﬁ %‘t“qugg ?g
109 ( ) ,DﬂH’ gdi gls S\HﬂhbT)?t?smg thféal&@i‘bbedure as described for compound 35
k& ()-9% F! 10965 -% F! 10% (3 9% F! 109& § -% F! 10965& (()) %4 IfI 10%&' O)-
Am8qqqqqqzd&tﬂ.ﬂ§dasawmte solid (75g, l°o lf‘INNfll( OMI'IZ,CDCI3)6 91 (S 3 CH3)
2.89 (m, 2), 3.60 (m. 1), 3.92 (m, 1), 5.40 (m, 1), 6.81 (d, J = 2.5 Hz, 1, ArH), 6.86 (dd, J
=25,85Hz, 1, ArH), 7.20 (d, = 8.5 Hz, 1, ArH).
10 (b) Preparation of (E,Z)-3-tetrahydropyranyloxy-20-methyl-21-hydroxy-19- )
norpregna-1,3,5(10),17(20)-tetraene (62):

To a solution of diethyl (1-cyanoethyl)phosphonate (3.98 g, 20.81 mmol) in THF

under argon at room temperature was added a 1.0 M solution of potassium z-butaoxide in

THF (20 mL, 20 mmol), and stirred for 1.0 h. A solution of estrone 1 (3.0 g, 8.46 mmol)
15  in THF (10 mL) was added, and the solution was heated to reflux overnight. The reaction

mixture was poured into saturated aqueous NaHCO, and extracted with 40% ethyl

acetate/hexane. The combined organic layers were dried over anhydrous MgSO,, filtered,

and concentrated to afford the E and Z isomeric mixture as a yellow gum. Flash

chromatography (10% EtOAc/hexane) yielded mixture of (Z)- and (E)-20-carbonitrile-3-
20  tetrahydropyranaloxy-19-norpregna-1,3,5 (10),17(20)-tetraene 61. (0.83 g, 25%).

To a solution of nitrile 61 (0.83 g, 2.12 mmol) in toluene/TRF was added a 1.0 M )
solution of DIBAL in heptane (2.5 mL, 2.5 mmol) at -78 °C under argon, and the reaction
mixture was warmed to room temperature and stirred for 3 h. Methanol (0.5 mL) and
water (0.5 mL) were added, and the solution was stirred for 40 min. The cloudy solution

25  was extracted with EtOAc. The combined organic layers were dried over anhydrous
MgSO,, filtered, and concentrated to afford the corresponding aldehyde as a gum. Toa
solution of crude aldehyde (0.85 g) in THF was added a 1.0 M solution of DIBAL in
heptane (3.0 mL, 3.0 mmol) at -78°C under argon, and the reaction mixture was warmed

to 0°C and stirred for 1 h. Methanol (0.5 mL) and water (0.5 mL) were added, and the
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" () - I ol r SABith BIAE Tihe combiféd rganiclhyeddwére(dried over anhydrous MgSO,, filtered,

and concentrated to afford the E and Z mixture of allylic alcohol 62 as a solid (0.45 g,

53% for two steps).

S (c) Preparation of (Z)-3-tetrahydropyranyloxy-20-methyl-21-[2'-(N,N-
diethylamino)ethoxy]-19-norpregna-1,3,5(10),17(20)-tetraene (63) and (E)-3-
tetrahydropyranyloxy-20-methyl-21-{2'-(N,N-diethylamino) ethoxy]-19-norpregna- !
1,3,5(10),17(20)-tetraene (64).

Amines 63 and 64, which were prepared from alcohol 62 (0.45 g, 1.13 mmol) and
10  2-dimethylaminoethy! chloride hydrochloride (0.5 g, 3.5 mmol) using the same prodedure
as described for amine 25, was obtained as a solid. Flash chromatography (5%
methanol/chloroform) gave the Z isomer 63 as a major product (0.34 g, 65%), and the
desired E isomer 64 as a minor product (0.13 g, 25%). Z isomer 63: 'H NMR (300 MHz,
CDCl,) 6 0.90 (s, 3, CHy), 1.65 (5, 3, CH,), 2.30 (s, 6, N(CHL),), 2.55 (t, J = 6.0 Hz, 2),
15 2.85(m, 2),3.51(t, J=6.0 Hz, 2), 3.60 (m, 1), 3.91 (m, 1), 3.98 (d, J = 11.0 Hz, 1), 3.98
(d,J=11.0Hz 1),420(d, J=11.0 Hz, 1),5.39(m, 1),6.79(d, J =2.5 Hz, 1, ArH),
6.85(dd, J=2.5,84Hz, 1, ArH), 7.19(d, J =8.4 Hz, 1, ArH). E isomer 64: 'H NMR
(300 MHZz, CDCl,) 6 (0.90 (s, 3, CH,), 1.79 (s, 3, CH,), 2.32 (s, 6, N(CH,),), 2.57 (t, J =
6.0 Hz, 2), 2.86 (m, 2), 3.49 (m, 2), 3.60 (m, 1), 3.59 (m, 1), 3.92 (m, 3), 5.39 (m, 1),
20 6.79(d, J=2.5Hz, 1, ArH), 6.85 (dd, = 2.5, 8.4 Hz, 1, ArH), 7.19(d, J = 8.4 Hz, 1,
ArH).
(d) Preparation of (Z)-3-Hydroxy-20-methyl-21-[2'-(N,N-diethylamino)-ethoxy]-
19-norpregna-1,3,5(10),17(20)-tetraene (65):
The amine 65, which was prepared from ether 63 (0.34 g, 0.73 mmol) and p-TsOH
25 (0.15 g, 0.8 mmol) using the same procedure as described for amine 25, was obtained as a
white solid (0.27 g, 95%): 'H NMR (300 MHz, CDCl,) 6 0.84 (s, 3, CH,), 1.64 (s, 3,
CH,), 2.39 (s, 6, N(CH;),), 2.67 (t, ] = 6.0 Hz, 2), 2.81 (m, 2), 3.58 (t, ] = 6.0 Hz, 2),
3.90(d,J=110Hz 1),4.19(d,J=11.0Hz, 1), 6.54(d, ] =2.5 Hz, 1, ArH), 6.61 (dd,J
=2.5,8.2Hz, I, ArH), 7.11 (d, J=8.2Hz, 1, ArH).
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1066! xS) #10%66&(¢) Pepmation -3-Flydraxy Fiy2 I 2-(NNdiglhyRino) rertink9 O () -
&pdEMPL 106§ 10" 9! 109R! (- 0®' () -"100&' ()-9310%& ()- 10%& () - &F10%& () -
pkaBM?1 1035 "1’8‘?’”?%%%@1‘%8%%%@10% ()-3#109%& ()-L _
109&' () - ! 10%&The apmiriecis)/Which @S prepared from ether 64 (0.13 g, 0.28 mmol) and p-TsOH

18" 10%& () - 9L 109 () - 109 () - &3! 109& () - #109& () - | 15([' -u-{dEM?1 1066

1f , 109& () (0-0©g0031 mmal) vsirg)the s3me prprgdure @5 desgriberofop amine F5¢wasiehigingd as) 8xnbC
1066 1&Fy1Q%ifesdhid &Pt g, 93%): 'H NMR (300 MHz, CDCl,) 8 0.84 (s, 3, CHy), 1.77(s, 3,

CH,), 2.39 (s, 6, N(CH,),), 2.64 (t, J=5.7 Hz, 2),2.82 (m, 2),3.53 (m, 2), ), 386 (d, J =
11.2Hz 1),395(d,J=11.2Hz, 1), 6.54 (d, J=2.7Hz, 1, ArH), 6.59 (dd, ] =2.7, 8.2
Hz, 1, ArH), 7.12 (d, J = 8.2 Hz, 1, ArH). ‘
() Preparation of (17R,20S)-20-{(4'-N,N-Dimethyl)-2'-oxabutyl]-19-norpregna-
10 1,3,5(10)-trien-3-ol (67):

The olefin 65 (35 mg, 0.09 mmol) was hydrogenated over 10% palladium on
charcoal (10 mg) in 5 mL of ethanol at room temperature ux{der atmospheric pressure
overnight. The catalyst was removed by filtration, and washed with ethanol. The solvent
was removed in vacuo to give a white solid. Flash chromatography (5%

15  methanol/chloroform) yielded amine 67 as a white solid (30 mg, 86%): 'H NMR (300
MHz, CDCl,) 8 0.68 (s, 3, CH,), 1.04 (d, J = 6.6 Hz, 3, CH;), 2.37 (s, 6, N(CH,),), 2.64
(m, 2), 2.79 (m, 2), 3.14 (dd, J = 7.6, 8.8 Hz, 1), 3.40 (dd, J = 3.3, 9.3 Hz, 1), 3.56 (m,
2),6.54(d,J=2.6 Hz, 1, ArH), 6.61 (dd, J=2.6,8.5Hz, 1, ArH), 7.12(d,J8.5Hz, 1,
ArH).

20 (g) Preparation of (17R,20R)-20-[(4'-N,N-Dimethyl)-2'-oxabutyl}-19-norpregna-
1,3,5(10)-trien-3-ol (68):

The olefin 66 (25 mg, 0.065 mmol) was hydrogenated over 10% palladium on
charcoal (10 mg) in 5 mL of ethanol at room temperature under atmospheric pressure
overnight. The catalyst was removed by filtration, and washed with ethanol. The solvent

25 was removed in vacuo to give a white solid. Chromatography (5% methanol/chloroform)
yielded amine 68 as a white solid (22 mg, 88%): 'H NMR (300 MHz, CDC1,) § 0.68 (s,
3, CH,), 0.94 (d, J = 6.6 Hz, 3, CHy), 2.36 (s, 6, N(CH,),), 2.62 (m, 2), 2.80 (m, 2), 3.21
(dd, J=7.8, 9.0 Hz, 1), 3.55 (m, 3), 6.54 (d, J. 2.6 Hz, 1, ArH), 6.60 (dd, ] =2.6, 8.5 Hz,
1, ArH), 7.12 (d, ] = 8.5 Hz, 1, ArH). '
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was removed in vacuo to give a white solid. Flash chromatography (5%
methanol/chloroform) yielded amine 69 as a white solid (0.030 g, 86%):mp 162-165 °C;

25  'H NMR (300 MHz, CDCl,): 8 0.62 (s, 3, CH,), 0.84 (d, J = 7.1 Hz, 3, CH,), 2.32 (s, 6,
N(CH,),), 2.49 (dd, J = 1.2, 16.2 Hz, 1), 2.57 (t, J = 5.8 Hz, 2), 3.04 (m, 1), 3.44 (m, 2),
3.56(t,J=5.8Hz, 2),6.54(d, ) =2.7Hz, 1, ArH), 6.62 (dd, ] =2.7, 8.0 Hz, 1, ArH),
7.16 (d, J = 8.0 Hz, 1, ArH). HRMS for C,,H,)NO, (M"): calcd. 385.2981, found
385.2976. '
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The olefin 25 (1.01mg, 2.68 mmol) was hydrogenated over 10% palladium on
charcoal (380 mg) in 50 mL of ethanol at room temperature under atmospheric pressure
overnight. The catalyst was removed by filtration and washed with ethanol. The solvent
was removed in vacuo to give a white solid. Flash chromatography (10%

20  ethanol/chloroform) yielded amine 71 as a white solid (0.90 g, 81%): '"H NMR (300 MHz,
CDCL): 6 0.62 (s, 3, CH,), 0.84 (d, J = 7.1 Hz, 3, CH,), 1.09 (t, = 7.1 Hz, 6,
N(CH,CH,), 2.69 (m, 6), 3.02 (m, 1) 3.47 (m, 2), 6.52 (d, J=2.7 Hz, 1 ArH), 6.62 (dd, J
=2.7,8.0Hz, 1, ArH), 7.16 (d, J = 8.0 Hz, 1, ArH).
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25  and the chlorosulfonyl isocyanate in formic acid was added, and stirring continued for 2 h.
The reaction mixture was quenched with saturated aqueous NaHCO, at 0°C, and
extracted with EtOAc. The combined organic layers were washed with H,0O, saturated
aqueous NaCl, and then dried (Na,SO,). The desiccant was filtered and the solvent was

evaporated at reduced pressure. The residue was purified by column chromatography
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10 3H), 0.85(d, 3H, J = 7.1 Hz), 4.05 (m, 2H), 5.38 (m, 1H), 6.42 (d, 1H, J = 2.3 Hz, ArH),
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),

1SI0SR A G0 B9, Y16 250
Y+!10% & (Xd, 1H, J=16.5 Hz), 3.05 (dd, 1H, J = 16.5 Hz, 5.5 Hz), 3.90 (s, 3H), 4.00-4.13 (m, 2H),
4.95 (br, 1H, OH), 6.43 (d, 1H, J = 2.1 Hz, ArH), 6.53 (dd, 1H, J = 8.4 Hz, 2.1 Hz, ArH),
6.55(d, 1H, J=2.7 Hz, ArH), 6.63 (1H, J =8.7 Hz, 2.7 Hz, ArH), 7.16 (d, 1H, J=8.4
Hz, ArH), 7.82 (d, 1H, J = 8.7 Hz, ArH), 10.28 (s, 1H).
(d) Synthesis of 3-Hydroxy-7a-methyl-21- [3'-methoxy-4'-(piperidinomethyl)-

phenoxy]-19-norpregna-1,3,5(10)-triene (79): Amine 79 was prepared from benzaldehyde
78 (550 mg, 1.23 mmol) and piperidine (136 mg, 1.60 mmol); recrystallization from
MeOH gave 79 as a crystalline solid (560 mg, 88%): m.p. 200-202°C, 'H NMR 6 0.67
(s, 3H), 0.85 (d, 3H, J = 7.0 Hz), 2.50 (br, 4H), 3.04 (dd, 1H, J = 16.6 Hz, 5.5 Hz), 3.53
(s, 2H), 3.74 (s, 3H), 3.90-4.02 (m, 2H), 6.40-6.55 (m, 4H, ArH), 7.12(d, 1H,J =83

Hz, ArH), 7.22 (d, 1H, J = 8.8 Hz, ArH). '
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In this example, synthesis of compounds 81, 82, 83 and 84 is described. The

synthesis is illustrated in Scheme 17, as follows:
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Scheme 17
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(d, 1H, J=2.5 Hz, ArH), 6.63 (dd, 1H, J = 8.4 Hz, 2.5 Hz, ArH), 6.98 (d, 1H, J= 8.0 Hz,
ArH), 7.15 (d, 1H, J =8 4 Hz, ArH), 7.42-7.48 (m, 2H), 9.85 (s, 1H); MS (DCI) 449
(M+H). HRMS for C,,H,,0, (M+H)" calcd., 449.2692; found, 449.2689. (M+NH,)*
calcd., 466.2957, found, 466.2976.

3-Hydroxy-7a-methyl-21- [-2'-methoxy-4'-(4"-methylpiperazinomethyl) phenoxy]-.
19-norpregna-1,3,5(10)-triene (81): Amine 81 was prepared from benzaldehyde 78a (50
mg, 0.112 mmol) and 1-methylpiperazine (0.018 mL, 0.16 mmol); recrystallization from
MeOH gave 81 as a crystalline solid (22 mg, 37%): m.p. 214-215°C; 'H NMR 6 0.66 G,
3H), 0.84 (d, 3H, J = 7.0 Hz), 2.29 (s, 3H), 2.45-2.56 (m, 9H), 3.05 (dd, 1H, J=17.0 Hz,
6.0 Hz), 3.45 (s, 2H), 3.85 (s, 3H), 3.95-4.08 (m, 2H), 6.52 (d, 1H, J = 2.6 Hz, ArH),
6.60 (dd, 1H, J = 8.6 Hz, 2.6 Hz, ArH), 6.80 (s, 2H, ArH), 6.89 (s, 1H, ArH), 7.16 (d,
1H, J = 8.6 Hz, ArH).

3-Hydroxy-7e-methyl-21-[-2’-methoxy-4’-(pyrrolidinomethyl) phenoxyl]-19-nor- -
pregna-1,3,5(10)-triene (82): Amine 82 was prepared from benzaldehyde 78a (600 mg,
1.34 mmol) and pyrrolidine (0.15 mL, 1.8 mmol); recrystallization from MeOH gave 82 as
a crystalline solid (450 mg, 67%): m.p. 192-193°C; "H NMR & 0.65 (s, 3H), 0.84 (d, 3H,
J=17.1Hz),2.45(d, IH, J = 16.5 Hz), 2.57 (m, 4H), 3.02 (dd, 1H, J = 16.5 Hz, 6.0 Hz),
3.58 (s, 2H), 3.77 (s, 3H), 3.92-4.06 (m, 2H), 6.47 (d, 1H, J = 2.6 Hz, ArH), 6.52 (dd,
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ArH), 7.13(d, 1H, J = 8.4 Hz, ArH).
3-Hydroxy-7a-methyl-21-[2'-methoxy-4'-(N,N-diethylaminomethyl)phenyloxy]-
19-norpregna-1,3,5(10)-triene (84): To a solution of the methoxybenzaldehyde analog
78a (0.500 g, 1.12 mmol) and diethylamine (155 gL, 1.5 mmol) in dry 1,2-dichloroethane
(10 mL) under argon was added sodium triacetoxyborohydride (0.403 g, 1.9 mmol). The
15  cloudy solution was stirred for 18 h at room temperature. To the cloudy mixture was
added saturated NaHCO; followed by extraction with ethyl acetate. The ethyl acetate was
washed with saturated NaCl solution, dried over magnesium sulfate, filtered, and
evaporated. The residue was crystallized from MeOH to afford 350 mg of 84 (62%
yield): mp 123-124°C; IH NMR 3 0.65 (s,3H), 0.84 (d, 3H, J=7.0Hz), 1.07 (t, 6H, I =
20 7.1Hz),246(d, 1H, J=16 Hz), 2.57 (q, 4H, J = 7.1 Hz), 3.02 (dd, 1H, J = 16.5 Hz),
3.55 (s, 3H), 3.81 (s, 3H), 3.92-4.08 (m, 2H), 6.48 (d, 1H, J = 2.6 Hz, ArH), 6.56 (dd,
1H, J = 8.4 Hz), 6.7-7.12 (m, 6H).

Example 37

25 This example describes preparation of the citric acid salt 85 from the free base

analog 84, as illustrated in Scheme 18:
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Citrate Salt of 3-Hydroxy-7«-methyl-21-[2'-methoxy-4'-(N,N-diethylamino-

methyl)phenoxy]-19-norpregna-1,3,5(10)-triene (85): To a solution of amine 84 (100 mg,
0.198 mmol) in 1 mL of hot EtOH under argon was added citric acid (38 mg, 0.188

20  mmol) and the reaction stirred for 10 min. Cooling gave a white crystalline solid that was
filtered and dried to afford 120 mg (87% yield) of 85: mp 166°C (decomposed); 'H
NMR (CD;0D) & 0.69 (s, 3H), 0.82 (d, 3H, J = 7.0 Hz), 1.36 (t, 6H, J = 7.2 Hz), 2.46 (d,
1H, J =16.5 Hz), 2.77 (q, 4H, J = 7.2 Hz), 3.86 (s, 3H), 4.24 (s, 2H), 6.40-6.60 (m, 2H,
ArH), 6.98-7.16 (m, 4H, ArH).

25

Example 38

Compound 90 was synthesized as illustrated in Scheme 19.
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Scheme 19
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This example describes synthesis of compound 92 as illustrated in Scheme 20:

15
20
citric acid CeHeO7
MeOH (quant.)
25 Scheme 20

(a) Synthesis of 3-Hydroxy-7a-methyl-21-(2'-N,N-diethylaminoethoxy)-

19-nor-

pregna-1,3,5(10)-triene (91). Olefin 25 (18.88 g, 45.94 mmol) was hydrogenated over

10% Pd-C (7 g) in 300 mL of ethanol at room iemperature under atmospheric pressure
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was removed under vacuum. The residue was recrystallized from isopropyl ether to afford
amine 91 as a crystalline solid (16.13 g, 85%): m.p. 106-107°C; 'H NMR 5 0.62 (s, 3H),
0.84 (d, 3H, J = 7.1 Hz), 1.09 (t, 6H, N(CH,CH;),, J =7.2 Hz), 2.48 (d, 1H, J = 16.5

S  Hz), 2.68 (q, 4H, N(CH,CH3),, J = 7.2 Hz), 2.74 (t, 2H, = 6.3 Hz), 3.03 (dd, 1H, J =
16.5 Hz, 6.1 Hz), 3.36-3.54 (m, 2H), 3.57 (t, 2H, J = 6.3 Hz), 6.54 (d, 1H, J = 2.6 Hz,
ArH), 6.62 (dd, 1H, J = 8.6 Hz, 2.6 Hz, ArH), 7.16 (d, 1H, J = 8.6 Hz, ArH); MS (DCI)
414 (M+H).

(b) Citrate of 3-Hydroxy-7e-methyl-21-(2'-N,N-diethylaminoethoxy)-19-

10 norpregna-l,3,5(lO)-triene (92). Toa solutidn of amine 91 (0.85 g, 2.06 mmol) in 40 mL
of MeOH at room temperature under argon was added citric acid (0.395 g, 2.06 mmol),
and stirring continued for 15 min. The solvent was evaporated under reduced pressure
and dried under vacuum to afford the citrate salt 92 as an amorphous solid in quantitative
yield. Analytical sample was prepared by crystallizing from EtOH: m.p. 106-107°C

IS (decomposed); 'H NMR (CD;0D) 4 0.65 (s, 3H), 0.82 (d, 3H, J = 7.0 Hz), 1.31 (¢, 6H,
N(CH,CHj;),, J =73 Hz), 2.43 (4, 1H, J = 16.6 Hz), 2.67 (d, 2H, J = 15.4 Hz), 2.82 (d,
2H, J = 15.4 Hz), 2.99 (dd, 1H, J = 16.6 Hz, 5.0 Hz), 3.26 (q, 4H, N(CH,CH;),, ] = 7.3
Hz), 3.31-3.35 (m, 2H), 3.50 (m, 2H), 3.73 (m, 2H), 6.46 (d, 1H, J = 2.2 Hz, ArH), 6.53
(dd, 1H, J=8.7 Hz, 2.2 Hz, ArH), 7.16 (d, 1H, J = 8.7 Hz, ArH); MS (DCI) 414 (M+H).

20
Example 40
Bi for M. ing E . | Anti- .
\ctivity of Test C is Usine H Ishit Cell
A. Procedures:
25 Human Ishikawa cells are very sensitive to estrogens, and compounds with

estrogenic activity induce alkaline phosphatase (AIkP) in these cells at levels as low as 107
2M. Therefore, the estrogenic activity of any target compound can be measured by

quantifying AlkP activity induced by the compound.
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1 1098 K( Sfhaf SciBol of Mede K.Y, Fafled minimiuh @R mbdiud MEM), fetal calf
serum (FCS) and p-nitrophenyl phosphate were purchased from Sigma Chemical
Company (St. Louis, MO).

5 Cell Culture: Human Ishikawa cells were routinely maintained in MEM containing
10% FCS and supplemented with 2 mM glutamine and 1 mM sodium pyruvate. Cells were
seeded at a density of 1.5 x 10° cells/75 cm?® and passaged twice weekly. Twenty-four h
before starting an experiment, the medium in the near-confluent cell cultures was changed
to phenol red-free MEM containing 5% FCS stripped of endogenous estrogens with '

10  dextran-coated charcoal plus the above-listed supplements. .

Drug Treatment: On the day of the experiment, cells were harvested with 0.25%
trypsin and plated in 96-well flat-bottomed microtiter plates in phenol red-free MEM at a
density of 1.5 x 10* cells/well. Test compounds were dissolved in DMSO at 10? M,
diluted appropriately with phenol red-free MEM (final DMSO concentration, 0.1%). The

15  diluted test compounds were added to the culture wells either alone or in combination
with 10®M estradiol. Each experiment included a blank control (vehicle only) and a
positive control (10°M) culture well. The final volume of medium in each culture well
was 200 uL. After all additions, the cells were incubated at 37°C in a humidified
atmosphere containing 5% CO, for 72 h. At the end of the 72 h incubation period, the

20  AIKP assay was performed.

AIKP Assay: The assay was performed by inverting microtiter plates and removing
growth medium with a brisk shake of the wrist. The plates were rinsed by gently
immersing and swirling them in 2L of PBS (0.15 M NaCl, 10 mM sodium phosphate, pH
7.4)ina 27 cm x 10 cm x 9.5 c¢m plastic container. The plates were removed from the

25  container leaving the residual saline in each well, and the wash procedure was repeated
once. Afterwards, the buffered saline was shaken from the plates and the plates were
inverted and gently blotted on a paper towel. The plates were then placed on ice and 50
uL of ice-cold solution containing p-nitrophenyl phosphate (5 mM), MgCl, (0.24 mM)

and diethanolamine (1M, pH 9.8) was added to each well. The plates were then warmed
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immunosorbent assay (ELISA) plate reader until such time as maximally-stimulated cells
showed an absorbance of 1.2 at 405 nm. The estrogenic activity of a test compound is

5  calculated as the percentage stimulation of AIkP activity (i.e., absorbance at 405 nm) by
the test compound normalized to 10 M estradiol-stimulated activity (where absorbance
of 1.2 at 405 nm = 100% stimulation). The anti-estrogenic activity of a test compound is
defined as the percent inhibition of 10 M estradiol-stimulated AIkP activity by the test
compound.

10
B. Results:

Representative anti-estrogenic compounds of this invention were evaluated for in
vitro anti-estrogenic and estrogenic activity as described above. The results obtained with
the test compounds are shown in Table 1 below. The resuits obtained with tamoxifen, 4-

15  hydroxy-tamoxifen, DP-TAT-59, TAT-59 and ICI 164384 are also included.
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TABLE |
5
H Compound Councentration Estrogenic Activity Anti-Estrogenic Activity ] :
Ne. Expl Exp2 Exp3 Expl Exp2 Exp3
10 6 10 nM 3 0
100 oM 1 4
1 M 10 19 u
7 10 aM 15 : 19 Il
100 nM 0 5 u |
M| o o |
-8 10 nM 15 l'2 J
100 nM 10 31
M| s 57 II
9 10 nM 6 18 ﬂ
100 nM 16 25 I
1 uM 13 58
10 10 nM 4 0
100 nM 14 0
1 yM 4 49
15 11 10 nM 32 0 " )
100 nM 27 17 “
1 yM 23 38 u
12 10 nM 3 0 ﬂ
100 nM 6 2 F
1 M 12 24
10 pM 0 .100
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1 uyM 0 100 H
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10 nM 0 0
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10 uM 0 100
5 10 nM 1 'S
108 100 nM 3 13 i
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Tameoxifen 10 nM 15 0
100 nM 23 0
1 uM 15 31
4-OH- 10 nM 7 31
Tamoxifen 100 nM 9 85
1 yM 10 90
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Example 41
15 Assay Procedure: Female Sprague Dawley rats (obtained from Stmmonsen

Laboratories (Gilroy, CA) weighing 40-50 g were used for the experiment. To start the
experiment, the rats were weighed and randomly divided into groups of 5 animals._ For the
uterotrophic assay, various doses of test compounds in sterile saline (0.1 ml for
subcutaneous injection, 1.0 ml for oral gavage) were administered to the animals once a

20 day. The same procedure was used for the antiuterotrophic assay, but a suspension of 0.5
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<=>7 @\BCI EHemapyREPariawnis\(and) and treatascoraliywithitherelgstnd drug fipgday)0-to
day 28. On the day following the final dose, the rats were sacrificed and their femurs,
uteri, blood and urine were collected.
20 The dissected right femurs were weighed and their volumes were determined by
Archimides’ principle. The dry weights were detgnnined after treatment of femurs at

110°C for 5 days and the ash was weighed after treatment at 900°C for 5 hrs. Gross bone



" #$UR' ()*+,-./0123456789: ; 24 JUNE 2002
<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~
" #$UR' ()*+,-./0123456789: ; i

<=>? @GABCDEFGHI JKLMNOPQRSTUWWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~
" #$UR' ()*+,-./0123456789: ;

<=>7?@\BCDEFGHI JKLMNOPQRSTUWKYZ[\ | * _" apgdef ghi j kI mopqgr st uvwxyz{| } ~
" #$UR' ()*+,-./0123456789: ;

<=>7? @GA\BCDEF 4 Ny i . ~
N A ﬁi@g%@@?}y %W&Y; iliing Tern@ R &GSy Vol R RRE Y Y8 NGt has
<=>7? @\BCDEF&3tintdd\ By R Pdmpl asieight by dryptweigh€ ghi j kI mopar st uvwxyz{| } ~
" #$UR' ()*+,-./0123456789: ;

<=>? @BCDEFGHI JKERISRdRmvis wgce Zpibipoted fasdaterginatinn ARiHherYailansipy 41d polar
== e ber U SRR B ol apive compfed fpmoncpely (XCTL2004, Naty, N
" #SUR () * +A-3-mBl@ S8 Bection distal to the growth plate of femur was analyzed.
<=2 BB e CHl K R R M IS Hevks-in B G W GRS By Byl (Meetra
Bosystems Inc., CA) and adjusted by creatinine levels.
Serum alkaline phosphatase levels were analyzed by ALP-HA (Wako, Osaka).
Serum cholesterol levels were determined by HDL-CIL/PM (Wako pur chemicals, Osaka)

and cholestest LDL (Daiichi pure chemicals, Tokyo).

Results:
All compounds prevented the loss of trabecular bone density of ovariectomized

rats (Fig. 1). After 4 weeks treatment, the trabecular bone deansity of the ovariectomized
rats was significantly deceased in comparison with the sham-operated rat (p<0.01) and
that of compound 92-, tamoxifen- or raloxifene-treated rats was significantly higher than
that of ovariectomized rats (p<0.05). Urinary pyridinium-cross-links levels, as a marker of
absorption of bone, in the rats treated with antiestrogens were significantly lower than that
in the ovariectomized rats, after 4 weeks treatment, suggesting the suppression of
osteolysis by estrogenic activity of compounds (Fig. 2). Serum levels of both total and
bone-derived alkaline phosphatase of the rats treated with compound 92 were significantly
higher than that of control rats (Fig. 3).

Similar results are expected with structurally analogous compounds disclosed and

claimed herein.

Example 43
mor in in F-7 Hum mmary T s
T, moxifen-Resi {lLLi

The antitumor activity of compounds 85 and 92 against tamoxifen-resistant human

mammary carcinoma was evaluated as follows.
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Compounds 85, 92, tamoxifen and raloxifene were suspended in 0.5%
hydroxypropylmethyl-cellulose solution; faslodex was dissolved in arachis oil. MCF-7
human mammary carcinoma cells and its tamoxifen-resistant subline, FST-1 cells, were
used. Eight mm?® fragments of tumor were subcutaneously inoculated into the right flank

5  of female BALB/c (nu/nu) mice (Japan Clea Inc.). The pellet containing 500 pg/pellet of

estradiol was used for estrogen supplementation. When tumors reached a diameter of 6 to
7 mm (two to three weeks after inoculation), mice were given compounds 85 (some 10
mg/kg/day, some 30 mg/kg/day), 92 (doses of 1 mg/kg/day, 5 mg/kg/day, 25 mg/kg/day, 1
mg/kg/day), tamoxifen (10 mg/kg/day) or raloxifene (50 mg/kg/day) daily for 3 to 4

10  weeks, administered orally, or were given faslodex subcutaneously (5 mg/mouse/week),
weekly, for 3 weeks. The size of tumors was recorded following palpation, using two
perpendicular diameters.

Results:
With respect to the MCF-7 tumor, all compounds showed a significant growth-

15 suppressive activity. Ten mg/kg/day of compound 85 and 25 mg/kg/day of compound 92
showed the strongest growth inhibitory activity, followed by 5 mg/body of faslodex, 10
mg/kg/day of tamoxifen, and 50 mg/kg/day of raloxifene.

With the FST-1 tumor, no growth suppression was observed with tamoxifen,
indicating that FST-1 maintained its tamoxifen resistance. Ten mg/kg/day of compound

20 85 and 25 mg/kg/day of compound 92 showed a significant growth suppressive activity
against the FST tumor. Complete suppression of tumor growth was in fact achieved with
compound 92. In this system, 50 mg/kg/day of raloxifene failed to show growth-

suppressive activity and faslodex was found to be less effective than compound 85.

25 Example 44
Evaluation of Compounds of the Invention to Treat Women
i i ine Bleedin
At least five women are selected for the clinical study. The women suffer from

dysfunctional uterine bleeding. Because of the idiosyncratic and subjective nature of these
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symptoms, the study has a placebo control group, i.e., the women are divided into two
groups, one of which receives a compound of the invention such as compound 85 or 92,
and the other of which receives a placebo. The patients are evaluated as to the character
of their dysfunctional uterine bleeding (blood loss, timing, etc.) prior to the study's

5  initiation. Evaluations may also include uterine biopsy "estrogenicity scores" by
histological assessment, and ultrasonic, radio imaging, NMR, or CAT scan evaluations of
endometrial thickness. Women in the test group receive between 30-600 mg of the drug
per day by the oral route. They continue this therapy for 3-12 months. Accurate records
are kept as to the status of their dysfunctional uterine bleeding in both groups and at the

10  end of the study these results are compared. The results are compared both between j

members of each group and also the results for each patient are compared to the
symptoms reported by each patient before the study began. Utiiity of the compounds of

the invention is illustrated by the therapeutic effect they have on the patients' dysfunctional
uterine bleeding.
15

Five to fifty women are selected for the clinical study. The women are post-

20  menopausal, i.e., have ceased menstruating for between 6 and 12 months prior to the
study's initiation, are in good general health, and suffer from a CNS disorder, i.e., anxiety,
depression, mood swings, tension, irritability, motivational defects, memory loss or a
cognitive disorder. Because of the idiosyncratic and subjective nature of these disorders,
the study has a placebo control group, i.e., the women are divided into two groups, one of

25 which receives a compound of the invention such as compound 85 or 92, and the other of
which receives a placebo. Women in the test group receive between 30-600 mg of the
drug per day by the oral route. They continue this therapy for 3-12 months. Accurate
records are kept as to the number and severity of the CNS disorders in both groups and at

the end of the study these results are compared Utility of the compounds of the invention
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is demonstrated by the therapeutic effect they have on patients suffering from CNS

disorders as may be evaluated using this procedure.

Inhibition of Skin Atrophy: Three to twenty women, who are postmenopausal and
in good health, are selected. The women are also selected on the basis of their presenting
several signs of rapid dermal atrophy, such as a rapid increase in the number of facial

10  wrinkles or crow's feet, rapid change in the pigmentation of the skin, i.e. "age spots", or
other complaints of rapid dermal aging. As dermal atrophy may be the result of other
factors such as UV damage from the sun or other environmental insults, such patients who
are suffering from these effects would be excluded.

The first component of the study is qualitative and subjective one, i.e., an

15 evaluation of improvement in the patient's appearance. Such an evaluation requires an
initial benchmark for future comparison. Some initial benchmarks might be in the form of
a standardized set of questions as to how the patient views her own appearance,
photographs of the patient, or a psychological profile of the patient's self-image. The
second component is quantitative; these include the measurement of urinary excretion of

20  hydroxyproline, moisture content of the skin, glycosaminoglycans in the skin, and changes
in resilience and pliability of the skin. Methods for determining these factors are found in
"The Menopause", Ed. R.J. Beard, University Press, Chapter 7 (1977) and "Methods in
Skin Research”, Ed. Skerrow, D. and Skerrow, C.J. John Wiley & Sons Ltd., Chp. 22,

" Analysis of Sebaceous Lipids", p. 587-608 (1985), and further references cited therein.

25 Again, an initial benchmark of these quantitative factors is obtained.

The women, thus selected and initially evaluated, are placed in a clinical protocol
of receiving 40-400 mg of an active compound of this invention by oral administration
either as a single or split dose. Alteratively, these patients are placed in a protocol for

topical administration to areas of the skin most effected by the atrophy. This topical
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protocol includes the use of a suitable formulati'on containing 5-50% (by weight) of an
active compound of this invention applied to the affected area once or twice a day. Either
of these protocols continues two to twelve months. Subsequent evaluations, both
quantitative and qualitative, are made at appropriate intervals.

A positive result is an improvemgnt in the overall qualitative index of the patient's
appearance and/or an improvement in the quantitative parameters, e.g., an increase in the
urinary excretion of hydroxyproline signifying an increase in turmover and synthesis of
collagen, an increase in moisture content glycosaminoglycans, pliability, or resilience of :
the skin.

Inhibition of Vaginal Atrophy: Three to twenty women suffering from vaginal
atrophy associated with menopause are selected. These women are in general good
health. Since the nature of this disorder is highly idiosyncratic and subjective, evaluation
of the effectiveness of treatment is necessarily be subjective in nature. These patients are
asked to keep a daily log noting such details as vaginal itching and scaling and the degree
of comfort in sexual intercourse. These women are placed on a clinical protocol similar to
that described above for atrophy of the skin. Particular empbhasis is placed on the use of
vaginal suppositories containing 5-25% of an active compound of this invention.

A positive result is an improvement in the comfort of sexual intercourse and/or a

decrease in vaginal itching or scaling.

Example 47
Evaluati fthe C is of the I . Inhibi
- Im 1 {

Five to fifty women are selected fm: the clinical study. The women suffer from a
pulmonary hypertensive disease. Because of the idiosyncratic and subjective nature of
these disorders, the study has a placebo control group, i.e., the women are divided into
two groups, one of which receives a compound of the invention such as compound 85 or
92, and the other of which receives a placebo. Women in the test group receive between

30-600 mg of the drug per day by the oral route. They continue this therapy for 3-12
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months. Accurate records are kept as to the number and severity of the symptoms in both
groups and at the end of the study these results are compared. The results are compared
both between members of each group and also the results for each patient are compared to
the symptoms reported by each patient before the study began. Utility of the compounds
of the invention is illustrated by the positive impact they are expected to have on the

patients evaluated using this procedure.
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CLAIMS
1. A 17-desoxy-1,3,5(10)-estratriene containing the molecular moiety
R29
—CH—(CH);——O0—L——(CHy)—N \R30

at cither the C-11 or C-17 position of the estratriene nucleus, wherein:

J is an integer ia the range of 0 to 5 inclusive;

p is an integer in the range of 0 to 6;

R” and R are independently hydrogen, lower alkyl, or halogenated lower alkyl, or are linked
together to form a heterocycloalkyl ring, with the proviso that R” and R are not both hvdrogen
when the molecular _moiety is at the C-17 Positioq; and

L is a five- or six-membered cyclic moiety that may or may not be aromatic, optionally
containing | to 4 heteroatoms selected from the group consisting of N, O and S and combinations-
thereof, and optionally substituted with one or more substituents selected from the group coasisting of
alkyl, alkenyl, alkoxy, halogenated alkyl, alkenyl, and alkoxy, carboxyl, hydroxy, amino, alkyl-

substituted amino, nitro, cyaao, and halogen.

2. A 17-desoxy-1,3,5(10)-estratriene containing the molecular moiety

Q' ¢ R

Vd
\= \_ACH)—N_
:::CH._(CH2), o < // 4 R}Q

at either the C-11 or C-17 position of the estratriene nucleus, wherein:
j is an integer in the range of 0 to 5 inclusive;

p is an integer in the range of 0 to 6;
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R? and R are Jower alkyl o are linked together to form a heterocycloalkyl ring; and
Q'; Q% Q' and Q' arc independently selected from the group consisting of hydrogen,
hydroxyl, catboxyl, alkoxy, alkyl, halogen, amino, and alkyl-substityted amino.

3. A 17-desoxy-1,3,5(10)-estratriene containing the molecular moiety

RZ‘)
——(CH;)N—O-L-(CHZ)‘.——N\ Q30

at thc C-17 position of the estratriene nucleus, whetein:
m isan intcgcr in the range of 1 to 6;
p is an integee in the range of 0 to 6;
R and R¥ acc indcpendently hydcogen, lawer alkyl, or halagenated lower alkyl, or

are linked together to form a heterocycloalkyl ring; and
L. is a [ive- or six-membered cyclic moicty that may or may not be aromatic,
optionally containing 1 (0 4 heteroatoms selected from the group consisting of N, O and S and

combinations thereof, and optionally substituted with one or mocc substitucats selected from
the group cousisting of alkyl, alkenyl, alkoxy, halogenated alkyl, alkenyl, and alkoxy,

carboxyl, hydroxy; antino, nitro, cyano, and halagen.
4. A 17-dcsoxy-1,3,5(10)-estrattienc containing the molecular mmoiety

R?_Q

/
——(CHy)—0 <\ / \ (CH)—N \Rm

Q Q‘

at the C-17 position of (he estratriene nucleus, wherein:
m is an iateger in the range of 1 to 6;
p is an integer ia the range of @ to 6;

R* and R* arc lower alky! or are linked together to form a five- or six-membered

heterocycloalkyl ring; and



I " #$%& () *+,-./0123456789: ; <=>2? @>2*I0NE2002

125
RYis med:,l oc et_h;!, and )
R?” 20d R acc
and halogcnated lowee alkyl, oc ace linked togethec to form 2 five- oc six-macabeced

heterocyéloalkyl cing, with the provise tha¢ R™ and R™ ace ot bath kydcoges; and

L is a five- oc six-membered cyclic moiety that raay oc may not be aromatic, opticaaily
contaiadag l to 4 bhetecoatoars sclocted from the group coaststing of N, O and S aad combinatioas
thocoof, and optioaally substituted with oac o mare substitiseats selected foa the group coasisting of
alkyl, alkeayl, alkoxy, kalogenated afkyl, alkeayl, aad alkoxy, cacboxyl, hydroxy, amino, nitro, cyano,
aad balogea. '

6 - The compouad of clatm § having the stiuctucal foauula (Ib)

selected fram the graup cousisting of hydrogen, lower alkyl

Q¢ ¢ R
Hc—(a{,)i—'—o‘<¥/>/_-(m’_)'—ﬂia‘°
3¢

@)

e,
v,
7

Zz

wheceia R” and R* ace lower alkyl oc ace linked togethec to foam a five- oc six-mueambeced
heterocycloalkyl rag, aad Q, Q?, Q' aad Q* ace independently selected from the geoup
cousstiag of hydrogen, hydroxyl, cacboxyl, alkoxy, alkyl, halogen, acuiao, aad alky!-

substituted amiao.

7. A coagouad haviag the structuce of focmula (1)

()

wherew:
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R is selocted from the group coasistiag of C aad N, and, whea R is C, is in either the E or Z
coafiguration;

rl aad 12 ace optional double boads;

X is hydrocarbyl including at least oae oxygen atom, sulfur atom, and/oc nitrogea atom ia the
form of an -O-, -S-, -NH- or -N(alkyl)- linkage, aad optionally substituted with onc or moce
substitueats selected from the group coasistiag of hydroxyl, oxo, alkoxy, amino, alkyl-substituted
amino, halogeao, aryl, heteroaryl and hetecocycloatkyl, o

X is hydrogen or iydrocacbyl including at least cae axygen atom, sulfiuc atom, andfoc
nitrogen afom ia the form of an -O-, -S-, NH- or -N(aliyl)- linkage, optionally substituted as for X,
or

X and X are linked to form a ﬁemrocycle coataiaiag aac o fouc hetecoatoms selected from
the group coasisting of nitrogen, oxygen aad sulfuc;

whea 12 is preseat, R' is CRYR", whecein R" and R" ace hydcogen or lower alkyl, and when
12 is abscat, R' is hydcogen, alkyl oc halogea;

R is selected from the group coasistiag of hydcogen, hydroxyl, alkyl, alkeayl, acyl, alkacyl,
cyano, -OR" aad -SR" whereia R" is alkyl, acyl or aryl;

R is hydcogen oc lawec alkyt;

R’ is selected from the group consisting of hiydrogen, lower atkoxy, halogen, cyano,
-CH,CH=CH,, -CHO, -NR"“R" and (CH,)NR"“R" wherein R" and R" may be the same oc differeat
and ace either hydcogen oc alkyl, or together foem a five- or six-membered cycloalkyl geoup
optioaally containing an additional aitrogea hetecoatom;

RE is selected from the group consisting of hydcogea, alkyl, acyl, -C(O)-acyl, -C(O)-alky! and
-SO,NH,;

R’ is selected from the group coasistiag of hydcogen, halogea, -NO,, -CHO,

-CH,CH=CH,, -NR“RY and {CH,)NR“R" whereia R* and R" may be the same oc differeat and are
etthec hydrogeq, alkyl oc acetyl;
RY is sefected from the group coasistiag of hydrogen, hydroxyl, -OR" and -SR" wherein R

is lower alkyl, lower acyl or aryl;
R’ is hydrogen oc alkyl, with the proviso that whea R is N, R’ is not peeseat;

Ryo is methyl oc ethyl; and

RY and R ace independeantly selected from the group consisting of hydrogen, hydroxyl,

lower alkyl, lower alkeayl, lower alkyayl, lower alkoxy, aad halogen, or R and R together form

=0,
or a pharmaceutically acceptable salt or ester thereof.
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8. The compound of claim 7 /having the structure of formula (Ila)
. RP
(cm)j———o—-L——(cuz),,——N(R)o
(ITa)
wherein:

j is an integer in the nmge; of 0 to S inclusive;

p is an integer in the range of 0 to 6 inclusive; and

R” and R* are independently hydrogen, lower alkyl or halogenated lower alkyl, or are
linked together to form a heterocycloalkyl ring; and

L is a five- or six-membered cyclic moiety that may or may not be aromatic,

optionally containing 1 to 4 heteroatoms selected from the group consisting of N, O and S and

combinations thereof, and optionally substituted with one or more substituents selected from

the group consistiné of alkyl, alkenyl, alkoxy, halogenated alkyl, alkenyl, and alkoxy,

carboxyl, hydroxy, amino, nitro, cyano, and halogen.
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"9. The compound of claim 8, having the structure of fornula (Ib)

Q¢ @ R
| , j\=/\/(dlz>.,——u<k,,,
aw 3¢
O
HCN

wherein R? and R are lower alkyl or linked together to form a five- or six-membered
heterocycloalkyl ring, and Q', Q*, Q* and Q* are independently selected from the group
consisting of hydrogen, hydroxyl, carboxyl, alkoxy, alkyl, halogen, amino, and alkyl-

substituted amino.
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10, A compound h.;iving the structure of formula (Il{a)

23 ) RZ?
7

(CH)—O0-L—(CH);—N_ .,

::::Rl R

wherein:

m is an integer in the range of 1 to 6 inclusive;

nisOorl;

p is an integer in the range of 0 to 6 inclusive;

12 is an optional double bond, and when 12 is preseat, R' is CR''R", wh;:rein R' and
R" are hydrogen or lower alkyl, and when 12 is absent, R is hydrogen, alkyl oc halogen;

R? is selected from the group coasisting of hydrogen, hydroxyl, alkyl, alkenyl, aryl,
alkaryl, -ONO,, -OR" and -SR"’ wherein R* is alkyl, acyl oc acyl; -

R’ is selected from the group coasisting of hydrogea, hydroxyl, alkyl, alkenyl, acyl,
alkaryl, cyano, -OR" and -SR" wherein R is as defined previously;

R is hydcogen or lower alkyl;

R’ is selected from the group consisting of hydrogen, lower alkoxy, halogen, cyano, -
CH,CH=CH,, -CHO, -NR"R" and {CH,)NR"R" wherein R" and R'* may be the same or
different and are cither hydrogen or alkyl, oc together form a five- or six-membered cycloalkyl
group optionally coatainiag an additional nitrogen heteroatom;

R is selected from the group coasisting of hydrogen, alkyl, acyl, -C(0)-aryl, -C(0)-
alkyl and -SO,NH,;

R’ is selected from the group cousisting of hydrogen, halogen, -NO,, -CHO,
-CH,CH=CH,, -NR"“R"" and (CH,)NR“R" wherein R' and R" may be the same oc

different and are either hydrogen, alkyl oc acetyl;
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R* is selected from the group consisting of hydrogen, hydroxyl, -OR" and -SR'*
wherein R" is lower alkyl, lower acyl or aryl; '

R" is methyl or ethyl;

R® is hydrogen or lower alkyl; and

~ R™and R are both hydrogen or are both methylene bound to each ather through a

single covatent bond, ‘ -

R” and R™ are indepeadeatly hydrogea, lower alkyl oc halogenated lower alkyl, or are
linked together to foom a heterocycloalkyl ring; and

L is a five- or six-membered cyclic moiety that may or may not be aromatic,
optionally containing 1 to 4 heteroatoms selected from the group coasisting of N, O and S and
combinations thereof, and optionally substituted with one or more substitueats selected from
the group consisting of alkyl, alkenyl, alkoxy, halogenated alkyl, alkenyl, and alkoxy,
carboxyl, hydroxy, amino, alkyl-substituted amino, nitro, cyano, and halogen.

11 The compound of claim 10, having the structuce of focmula (TlIb)

Q" @ R?
s

Q
23 \=/ \_(CHy);—N
R / ( ~p30
(CHZ),;—-O’< R
\/
3 Q4

Q

(Ilib)

.,
HO %

wherein R? and R?® are lower alkyl oc are linked together to foan a five- or six-membered
,heteracyclic ting, and Q', Q°, Q’ and Q* are independently sclected from the group consisting

of hydcogen, hydroxyl, carboxyl, alkoxy, alkyl, halogen, amino, and alkyl-substituted amino.
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claims 14 and 5-11 in the manufacture of a medicament for inhibiting bone loss

in the body of a mammaliaa individual

19. A use of an effective serum cholesterol lowering amount of the compound of any
one of claims 14 and 5-11 in the manufacture of a medicament for lowering

serum cholesterol in the body of a mammalian individual.

20. A use of a therapeutically effective amount of the compound of any one of claims
1-4 and 5-11 in the manufacture of a medicament for the inhibition of a

pulmonary hypertensive disease.
21.  Ause of an effective amount of the compound of aay one of claims 1-4 and 5-11
in the manufacture of a medicament for the inhibition of skin atrophy in a post-

menopausal female individual.

22, A use of an effective amount of the compound of any one of claims 1-4 and 5-1 in
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in the manufacture of a medicament for the treatment of an estrogen-dependent
disorder.

27. A use of a therapeutically effective amouat of a compound having the structural

formula -
NNH,

HO

in the manufacture of a medicament for the treatment of an estrogen-dependent

disorder.
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28 . A method for syathesiziag Jo-methylestrone, compusing contacting an acidic
solution of 7a-mcthylandrost-4 -eqe-), 1 7-dione with Cu(l, .

admiaisteriog 20 anti-estrogenic ageal,

hacmaceutical composition for
of the compouad of any onc of claimas (-4 and

29 A p
compuising a thctapclltically effective amouat
acceptable carriet.

6-12 in combinationt witha phannaceutically

. A chemical compound selected from the g;oup coansisting of-

30 .
—methoxy—4‘-(died1ylaminomcthyl)1)henoxy|‘l9-noc—

3 hydroxy-Toc-methyl-2 -2

ngﬂ3~l,}.5(l0)~tdcuc;
3 —hydroxy—'loc-mcdlyl—il 1-{2-metho xy-4'-(pymlidinonmthyl)phcno xy]-19 —_norpro:gna—':i

1,3,5(10)-trieac;
3—hydr0xy—7a—mcd\yl

(10)-trienc;

21 —[2‘-mclhoxy~4‘ -(N ,N-dimeﬂlylaminomclhyl)phenoxy]— 19-

noTpregna- 13,5
—pydd'moxy] -19norpregna-

3-hydroxy—?a-mcd\yl—ll—[S‘—(N,Ndieﬂtylamimmcmyl)—Z'

1,3.5(10) Ariens;
3-hydroxy-7a uog(y]—l‘)-nocprcgna—
1.3,5(10)-tacae;
3-hydroxy—7oc—meﬂ1yl—2l-

_methyl-21-{4' (274N dicmylamiuo)cthoxy)phc

[4'—(2' —pipcddinocdtoxy)phamxy]~ 19-nocpregna-1,3 ,5(10)-

trieoe;
3 -hydcoxyﬂd-meﬂuyl—Z t-{4 (2NN dimethylamino)ctho xy)pheno xy}-19-

- porpregna-L 3,5(10)-triene;
' 4‘{2’-piperidinomclhyl)phcnoxy]—l9-notpccgna—l,3,5([0)-

3-hydro xy—70£—mcthyl—2 t-{

trieue;
salts thereof.

and phannaceutically acceptable

31 .3 -[{ydmgcy-'la—methyl—z {2 -methoxy 4 -(dicthylaminomethyl) -phenoxy}- {9-not-
ptcgna—l,l,ﬁ(l())—uienc-
32 3~Hydr0xy—7a—mcthyl—2l—[T-mcthoxy4‘{pipcridinomethyl)-phcnoxy]—19—(10(—

prcgna—l,],S(lO)-trienc.
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33 | 3-Hydroxy-7¢-methyl-21-{2"-methoxy-4'-(4"-methylpiperazinomethyl)phenoxy]-
19-norpregna-1,3,5(10)-treene.

34 | 3-Hydroxy-Ta-methyl-21-{2-methoxy-4'(pywrolidicomethyl)phenoxy]-19-nor-
pregna-1,3,5(10)-trienc.

35 . 3-Hydroxy-7a-methyl-21-[2-methoxy-4'-(N,N-dimethylaminomethyl)phenoxy}-
19-norpregna-1,3,5(10)-triene.
_ 36. A compound having the structure of Formula (Ta)

Rﬁ

Ve
o OO0t — (G,

whereia:

j is an integer in the range of 0 to 5 inclusive;

p is an integer in the range of 0 to 6 inclusive;

12 is aa optional double bond;

when 12 is preseat, R is CR'R"?, wherein R" and R"? are hydrogea or lower
alkyl, and whea r2 is abseat, R is hydrogen, alkyl or halogen;

R is selected from the gréup counststing of hydrogen, hydroxyl, alkyl, alkenyl,
aryl, alkcacyl, -ONO;,, OR", aad -SR"? wherein R" is alkyl, acyl or aryt;

R} is selected from the group cousisting of hydroxyl, alkyl, alkenyl, acyl, alkaryl,
cyano, -OR"and -SR"® where RV is alkyl, acyl, or aryi;

R* is hydrogen oc lower alkyl;

R’ is selected from the group consisting of hydrogea, lower alkoxy, halogen,
cyano, -CH,CH=C{l;, -CHO, -NRYRY and (CH)NR"R"® wherein R' and R” may be
the same or different and are either hydrogen or alkyl, or together fortu a five- or six-

membered cycloalkyl group optionally containiag an additional nitrogen heferoatom;
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R is selected from the group consisting of hydrogen, alkyl, acyl, -C(0)-aryl,
~C(Q)-alkyt and -SO,NH,; :

R! is selected from the group consisting of hydrogea, halogen, -NO,, -CHO,
CH,CH=CH,, NR'R"" and (CH)NR'R"" wherein R'® and R'" may be the same or
different and are either hydrogen, alkyt or acety;

R® is selected from the group,consisting of hydrogen, hydroxyl, -OR'® and -SR™
wherein R"® is lower alkyl, lower acyl or aryl;

R' is methyl oc ethyl; and

R” and R™ are selected from the group consisting of hydrogen, lower alkyl and
halogenated lower alkyl, or ate linked fogether to form a five- ot six-membered
- l;etemcycloalkyl ring; and

L is a five- or six-membered cyclic motety that may or may not be aromatic,
optionally containing 1 to 4 heteroaforus selected from the group consisting of N, O and S
and combinations thereof, and optionally substituted with one or more substituents
selected from the group coasisting of alkyl, alkeayl, alkoxy, halogeaated alkyl, allenyl,
and alkoxy, carbaxyl, hydroxy, amino, nitro, cyano, and halogen.

37.  The compound of claim 36, wherein R is lower alkyl.



