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hot fl UShel’?) \r/r?'asyolrlrllc)l:[egge t%yrEmuent s rlingf chqgmngsg\e?t%}nsdmeases Female breast

cancer, for example, is exacerbated by estrogenic activity.

[0005] In addition, androgenic compounds have been found to be
beneficial for the treatment of the mastalgia frequently caused by HRT (Pyeet
20 al, 1983). In fact, estrogen replacement therapy may result in severe breast

pain which may lead to discontinuation of therapy.

[0006] More effective hormonal therapies and reduction of side effects and

risk are needed. The combination therapies of the present invention, and the



[ 0010] I n one enbodi nent, the invention provides a nmethod of reducing or
elimnating the incidence of hot flushes, vasonotor synptons, night 25
sweat s, awd28ioe@poidi st ur bance, said nmethod conpri sing asgiriAROB008Y8t O
patient in need of said elimnation or reduction, a therapeutically
effective anount of a precursor of sex steroids or prodrug thereof in
association with admnistering to said patient a therapeutically effective
amount of a sel ective estrogen receptorgnodul ator or an anti estrogen or
prodrug thereof. 30 7 sulfate, androst-5-ene-313,1713-diol,

4- andr ost ene- Pharmeficsiend compasifony ot kiys dfat aray bf usdseint Goeytierpiesddi t i ona
agents. 10012%h?hﬁﬁ@&fﬁﬁﬁﬁﬁ@QQ&%gﬂémﬁhe i nvention provides additional 5
beneficial effects or reduces the risk of acquiring a condition selected
fromthe group consisting of osteoporosis, hyperchol esterol em a,

hyper | i pi dem a, atherosclergihﬁhdggpgﬁpﬁgﬁﬁﬁgmﬁﬁgéaginer's di sease, insulin
resi stance, diabetes, |oss ; .~ said beneficial effects
bei ng obtaibned by adm nistering to patient in need of said beneficial
effects, a th utical l 0 effective anount, of a precursor o ex
steroids or p @@Pﬁg t[thgr%%f’%}ieﬁ ds cf?rﬁffi%ﬁn\’/ﬁr‘tt‘ﬂnatarﬁrg?”?ﬁe% FIP‘Féh‘idgogai d
patient a therapetd bE€alduYing hemtidéReeaiRlof BlquiriSEheethdhes, 8aldeasn recept or
nodul at or or prodrug thereof. [0013]1n _another enbodi ment the invention
provi des a phaFmRESYY DIt sweaty oasodiepi brfudeapy i sing: a) a pharnaceutical |y
acceptabl e excipient, diluent or carrier; b) a therapeutically effective
anount of at | east one sex steroid precursor or prodrug thereof; and

c) a therdpeutlVW8] | yltegf eethiew ebjestdaprowdle atethodast tenéngsel eduring thst r ogen
20r ecept or nodyl ator _or. _an_antiestragen or prod . .[.0014] 1. n anot her
enbodi nent thé%#ﬁggﬁ?ﬁgﬁgg?%Q?D53“%@%??f@mgg?éﬁﬁgg?n%mEgﬁ%ﬁﬂ%?s Ogel, a
cream an ovulaequitinga lsegposhh@ry adifpri ehdgnetaihl a cphef, Taaeispbeals| y

accept abl e exci pj.ent, diluent or carrier; 25b) therapeutically effective
amount of at F%gg?wﬁﬂﬂm%ex diseassi g pﬁ@BﬁFgéFﬁﬁpﬁﬁF6drughﬂﬁgﬂééﬂPwand c) a
t herapeuti cal layhegbdRedsisy &y peRHRionOfnsalin lre%%atnc@ﬂﬁa&%s?@ﬁésﬁg (E&phF@en
receptor nodul ator or an antiestrogen or prodrug. 30 [0015]1n anot her
embodi nent!5t hebilompirt Plossitpy 8% Hegind dkyResgonpri sing a first contai ner

contai ning a pharmaceutical fornulation conprising a therapeutically
effective anount of at |east one sex steroid precursor or a prodrug

t hereof ; and 4ef08] ki it i gmatherobjeshierprevidg ks st pedmeonttiaalrempogitions

suitable for use in the above methods. Preferably, these products are
packaged with directions for using the contents thereof for reducing or
20  eliminating the incidence of symptoms selected from the group consisting of

hot flushes, vasomotor symptoms, and night sweats.

[0010] In one embodiment, the invention provides a method of reducing
or eliminating the incidence of hot flushes, vasomotor symptoms, night
25 sweats, and sleep disturbance, said method comprising administering to
patient in need of said elimination or reduction, a therapeutically effective
amount of a precursor of sex steroids or prodrug thereof in association with
administering to said patient a therapeutically effective amount of a selective
estrogen receptor modulator or an antiestrogen or prodrug thereof.
30
[0011] It is preferred that the sex steroid precursor is selected from the

group consisting of dehydroepiandrosterone, dehydroepiandrosterone-



contai ning a pharmaceutical fornulation conprising a therapeutically
effective anobunt of at |east one sel ective estrogen receptor nodul ator or
an anti eswoagen4sriopr odrug thereof. 5 [0016] 1 n anot her eaivaN20809898 he
invention pertains to a method of treating or reducing the incidence of hot
fl ushes, vasonotor synptons, night sweats, and sl eep disturbance by
increasing levels of a sex steroid precursor selected fromthe group
consi sting of dehydroepi androst erone (DHEA), dehydroepi androsterone-sulf
ate (DHEA-S), androst-5-ene-313,1713-diol (5-diol) 10 and
4- andr ost ene- 3ufFtedppdrest hene-Hal/iBekiel drandeestinef, 19adionaor ead meptoders sai d
reducti on, anqﬁgHggﬂ%@ﬂgg ngga&goﬁgggghfterlng to said patient a
therapeutically effective unt of a ective estrogen receptor nodul ator
(SERM as part of a conbination therapy. 15 [0017] As used herein, "Pure
SERM' neans t he , SERM does n have ny . estro enic.activ br east
and endonetrlg@h?fssues a?ﬂg yS|df0658%I§5r YP?I cé?%@ %hl‘%%%%@ﬂtrations.
[0018] I n aﬁothenahmﬂ@ﬂmmemmedhhethmmﬂnﬁk@@nnhgumdﬁﬁuanKﬂ&x&bﬁaﬁhﬁéng a 20
first container contalnlég(g t her apeuyt i aII ffectlve amount. of at | east

S

one precursorg%?u%é¥m§T%? OHRPF AT h F%?ﬁ@“h Rypegliidesive ai ner

containing a tfiekaRRUbdE ahler@ddsrRe | )&@zl*@ffﬁéi‘%t Afeadd, liRASH ORGs@Rlective
estrogen receptor nodul ator. 25 [0019]1n anot her enbodi ment, the invention

provi des, in 6H@méﬁn¥§§H%P“”ﬁeﬁﬁﬁ%ﬁﬁﬁﬁbtﬁ@éﬂxﬁeﬂﬁésﬁ@ﬂéﬁmggﬂﬁmmgﬁmg a) a
phar maceut i caly y,(aaRRRYARLE Qtﬁér}]ft Blcl)ﬁ&td’ of Shili4RAL: QL1 HALE 'aetflerag%ut%aﬂy

therapeutically effective a |'east one precursor sex steroids;
and 30c¢) dOth@ﬁaﬁe@tﬂ@@thCéﬂieEMNMQraﬂbam¢S@ﬁné$ckepsﬁrmyehsebbmﬁlve

estrogen receptor duI 100 2 1lln nbodi t, the invention
provi des a net’ “ﬁmg? gué?%ﬂngpﬂl ﬁ%ﬁ% | mPﬁ@ ﬁﬁgﬁﬁgﬁ§@y0¢k§9W%tons
sel ect ed fronmhhmngohugmmﬁnseﬁﬁga@umépmﬁhuﬁhu&hespnxﬁﬁgﬂnﬁ@ﬂ synptons, and

ni ght sweats, said method conprising adm nistering to a patient in need of
sai d ellnlnatlon or 5 reduction, (i) a therapeutically effective anmount of

a sex steroid [@epur wran@tmepe&@r)metnb%@g{vehﬂo@%ma@ta SRaMhdButidal ) @
therapeutically effective amount of a selective estrogen receptor nodul ator

or an antﬂéstF@@@ﬁ“@?nﬁmbﬂmﬂggof either. [0021] 1 n anot her enbodi nent, the
i nvention proviges [ duci ng or
QF Qlﬁﬁa; e %ﬁﬂ# 5 taFg']Q SAPRAS dh{l&ﬂ DE‘ ALrrief

el imnating synpto up ‘consi sting ¢f hot flushes,
vasonot or synpt bjvsa thenapenkighity @fﬁe‘a‘tesam@uﬂmf ableag:ona pexastpioal paceusdi cal |y
accept abl e ex0|p|en Ioﬁﬂl uent. er garrler b) at |east one sex steroid
precursor or prodrugp erteof ;. oan

c) a therapeutically effectlve amount of at least one selective estrogen

20 receptor modulator or an antiestrogen or prodrug,.

[0014] In ancther embodiment the invention provides a pill, a tablet, a
capsule, a gel, a cream, an ovule, or a suppository comprising:
a) a pharmaceutically acceptable excipient, diluent or carrier;
25 b) a therapeutically effective amount of at least one sex steroid precursor
or prodrug thereof; and
c) a therapeutically effective amount of at least one selective estrogen

receptor modulator or an antiestrogen or prodrug.

30 [0015]  In another embodiment the invention provides a kit comprising a
first container containing a pharmaceutical formulation comprising a
therapeutically effective amount of at least one sex steroid precursor or a

prodrug thereof; and said kit further comprising a second container



15c) at | east one sel ective estrogen receptor nodul ator or an antiestrogen
or prodrug of either; wherei n said pharmaceutical conposition is
provi ded wo 2paeidsgong t hat directs use of said conpositipam/dAzoiovoecsest i on or
elimnation of at | east one synptom selected fromthe group consisting of
hot flushes, 20 vasonotor synptons and ni ght sweats. [00221ln anot her
enbodi nent, the invention provides a kit for reducing or elimnating
synptons sel ected fromthe group consisfging of hot flushes, vasonotor
synptons, and ni ght sweats, conprising (i% a first container 25 having
therein a at |98%iniBRe? sBRarsspdicdl gpeewpten @mprisirodr uferhertsolly (ii) a
second cont ai Ngfecthavihddthernei t I receptor
nodul ator, or an anti est rtg)geaﬁqég?ta%%osdeﬁ?%?&febi%fﬁglr&g#&ﬁ%@%&ggg%&}lg; and
(iii) instructingagrager ouprasgug lerdoft for the reduction or elimnation of at
| east one synptom sel ected fromthe group consisting of hot flushes,
vasonotor 30 synptons and ni ght sweats. 10 adm nistration of said other
conpound t Ivat [8016ht i émtanotiteaiensboiliveenghyisi olvegii@alpeshineab sa afeth@t bf conpounds
si mul t aneously, even though the c ound re not adm nistered in close
time proxim tytfﬁeaaﬂ%ﬁr E%Hﬁ%ﬁﬁ méﬂ"%rqgeo%\q}?ﬁgf‘ Sd"4emBeF FY PN Bigh nat i on
therapy they aneal, addishiepldt@bahdt BssoRhahs RReMid R s8asBrdx BelcursbF ef erred

sel ective estrogen receptor nodul ators di scussed herein are %referabl y used
in combi nat i oifeliFteR BPBf Bier 8epPesonsistingi of gelaelipatiangdrosterone (DHEA),

dehydr oepi andr@ag@f&gﬁndgﬁ&y&{e%m@qmsx MEroSH LA 175-diol 5-gjiol

andr ost - 5-ene-313, 1711-di 01, or 4-androstene3, 17-di one, especia ?§/

dehydr oepi Wndrodterhestends [ Odixaf The patenbiencedpf sadrtentmertterrapyd i s

commonl y used r%@ud%ﬁt %p@gt%g} XQanEr”s' event .and treat diseases due to
y os A

0 .
t he nenopause, nane eopor osi's, gﬁgf%Hs‘nésé‘?rm\gagtlonasfj‘%dr%aﬁlgg ,%coronary

heart di sease t{iCaparitingldy 8tive buioupr ©§ entlcbanestionde sédeplbk enefdl ot s
associated wt chronic estrogen adm nistration. Particularly, the

per cei ved i ncr(ge%[é\zbasr??Eof?aocronlpﬂlé%oﬂéﬂ%fﬁm‘or breast cancer (Judd, Meldrum et
al ., 1983; Colditz, Hankinson et al., 1995) generated by estrogen is the
maj or di sa(%vanta e of this therapy. The authors of the present invention
have found®t hdf¥1the Addised Baresr “Rueetrddy| pwarsthabie SERME dptsorot eyl at or

(SERM) to pregy St enol AP LSt EQLLO ; t hese
undesi rabl e eff%?ﬂn?gé[?%co%g&l 1§r?géagtf?llﬁ$ehand&1§le%£NEBésa o‘%ﬁgﬁgﬁéﬁ{tle or no
benefici al ef fAetBacolpgswheonsertimusal synptons |ike hot flushes and sweats.
The applicant believes that the addition of a precursor of sex steroids to
SERM treal ment of 25 nenopausal synptons reduces or even elim nates hot
flushes and sJ#HBE. [ anghémgrobddament cheniotentidngirobioles & Ikitsheasprang sweats are
the first 2r(ganiﬁféatstq .ons o . renopause and thg%acceaggati &2 or

non- acceptat i O o HERS SRUEHI"S Al RERTIBYY SHEFER AWt 6 #h14%5t BRbendent
upon the succes&u@or NN -s8XCAESHIsI Bnd hRirfhedUG@RIY hatcchiushasinand sweats.
30 [0026] As used herein, a selective estrogen receptor nodul ator (SERM is
a conmpound t h&PMBINHed B@FarP@BfI‘FE\?]Y@FfeFWF@HWHF plat deaet Qne spieetirsolsiTegert unct i ons

as an receptor modulator.

25 [0019] In another embodiment, the invention provides, in one container, a
pharmaceutical composition comprising;
a) a pharmaceutically acceptable excipient, diluent or carrier;
b) a therapeutically effective amount of at least one precursor of sex
steroids; and
30 c) a therapeutically effective amount of at least one selective estrogen

receptor modulator.



estrogen receptor antagonist ("antiestrogen") in breast tissue, yet
provides 11 estrogenic or estrogen-like effect on bone tissue and on serum
chol est erwb 2bevab®o(i . e. by reduci ng serum chol est er ol ) PCRax28t00a898 al
conpounds that function as estrogen receptor antagonists in vitro or in
human or rat breast tissue (especially if the conpound acts as an

anti estrogen on human breast cancer cells) is likely to function as a SERM
Conversely, steroidal antiestrogens tend not to function as SERVs because
they tend not to display any beneficial effect on serumcholesterol.
Non- st er oi dal AP0 estlP otjuitlernembadienens sthed inysatido pravitles faunstliah cAs SERVs

i ncl ude EM 800cd&NVAE 92 efilGnariRaligxi pﬁ%j o = - T i fen,
Torem fene, 4- hydroéy-eio ?gﬁgﬁlﬁ%gﬁyﬁﬁgl X ftéﬁg,selég;g%g@%g‘fg%E&(%S 563,
GW 5638, Lasofi@rsisténge of dwz cfdevhies, evrsoiTRE f2dptomMAYafSmigid switdy $dd424;

14[ 442- ( hexahy, = 1n-L-vyl.)et vyl thyl.] -2-(4-hy

dr oxypheny1) - 3&%%{?%5% ?Eﬁ#ﬁ&ﬁffx@)s%flﬁ%%é’%ﬁ%fﬁﬁ %ﬁg%&%éﬁ@?ﬁ{a{lﬁ? or

hydr oxypherdy 1)re@uationh(illa bttty gfepvd athoyit)ottahex yierqd epydulsoret hy11- 1H-
15 i ndol-5-0l) ro(gnd thdox'.f ene, . but are. ot limte tegﬁgt hese conpounds.
100271But we HAYE4ESIHGOENSE dekErm At Eenierarsuticallyrdiseive #newe okane nanner
and may be di weldethd Rirogéi@cgitbchassier of PUER  orgREdrufioX 8hepERVE" .
Thus, sone SERMs |i ke EM 800 and EM 652. HC1 do not have any 20 estrogenic
activity in breast and endonetrial tissues at physiol ogical or

phar macol ogi cghoxgpnce i ; Ve, h nol er 0 ] .

hypotri gl ycer ieldempc. ,elgl}ayelgtglgpi@%btéﬁ%lé&gttse %‘g}ggbgéﬁ 8%%%/%@‘38%%%%%1 "pure
SERMVs". Th¥ | deaostErviesregupng or SERNMasingtsyeptype sEMEb fomChehgoause of its
pot ent and pur | eStr nj tivi in the manmar l.and. Ot hers, like
25 Ral oxi f ene,@%ﬁ%&dlgfeer{ , %r%gl gﬁ?‘%’ne@f’ﬁ?ﬁ&? oS RS HB i ?@(grilg%ﬁ sweats,

di met hyl am noeblpxipplgenyl) - 1- (4- hydr oxyphenyl) - 2- phenyl - but - 1- ene) ,

Torem f ene, 4- hydro%y-Tor m f ene %3%)&‘?%?? -244- (4- chqlfg{ o-1-(4-

hydr oxypheny1) - 2- pieny f-PI4BUEH RS RN D Bt)! StREifAni ne), LY 353
381, LY 335 563, Q) 5638leadtaneboxdtb@ntpreb o JrenedapdnBazedexi fene 30 have
sone estrogenic activities in the breast and endonetrium This second

series of SERMs meS be 2k dPFstdOnGrisglea M SERRE SN TR e Diiamodsl st rogeni ¢
activities of thesgcohdas opErBusTRYitRE, | nhibited by addition of pure
"SERMs" as shown in Figure 5 and % invitro tests and in Figure 7 in an in
12 vivo test of breast vegigiar saidi pharmmsauiicabr easosganciinamavidedogr afts in

nude nmice are - ' e | .of huma reast,.cancer, ~we have
t hus conpar ed p:aﬂ%ggi egfal(r)‘fgc\/%%e%g%algn 8Sr1r§?<ri¢0ér§ea“ﬁréoéﬁl&n?r}? 128 8bi nat i on
on the grow habfleaRom6-sinipteastelc@dceomxgrogoap teonsistinpude hat ¢Rishds, [ 0028] I n
one enbodi%aentvas(}nrl]& invencti on gse sel ective estrogen receptor nodul ators
of the folTow ng nofecular e rALEy &V e 2) n wherein RL and R2 are

i ndependent |y hydrogen, hydroxyl or a noiety which 10 is converted to
hydroxyl in Vid’(}? angEn 1 or 2. 10029] The applicant believes that it is
very i mport ant'®hlkt SERREhGF e pRdimAYe e Bieniian provisigh @ nfor esduciyens i n
breast, uterigeclidiht@BAQMRkdrhbelbdi&PHBR the group consisting of hot flushes,

vasomotor symptoms, and night sweats, comprising (i) a first container

25 having therein a at least one sex steroid precursor or a prodrug thereof; (ii) a
second container having therein a at least one selective estrogen receptor
modulator, or an antiestrogen or prodrug of either of the foregoing; and (iii)
instructions for using the kit for the reduction or elimination of at least one
symptom selected from the group consisting of hot flushes, vasomotor

30 symptoms and night sweats.

[0023] As used herein, compounds administered to a patient “in

association with” other compounds are administered sufficiently close to



15 because SERMs have to counteract potential side-effects of estrogens,
particularly those forned fromthe exogenous precursors of sex steroids
whi ch carwonereesEot he ri sk of cancer in these tissues. pParda2c1oionodoy, t he
applicant believes that benzopyran derivatives of the invention having the
absol ute configuration 25 at position 2 is nore suitable than its racemc
20 m xture. Thus, in US 6,060,503, optically active benzopyran

anti estrogens having 25 configuration afg disclosed to treat

estrogen- exacer bated breast and endonetrial cancer and these conpounds are
shown to be sidnifisEaHen yovopid egthprciwmpoundn thac enipetigntx tobtedns (tBee Fi gur es
1-5 of US, 060, ) I i at, on L ng
difficult to bpgg’ig )r?(ljo st E?gﬁ%@gﬁ?ﬁg&gbgﬁ %;J‘r“géréﬁ%g‘?%: g?%“emaob‘é}“%%nt

bel i eves t hat dogwounfanweddnqsr efleviablsed gss clobantib®o gnckimitye Whed er abl y

| ess than 2% b ' nt.am nation by the 2R enantioner .is preferred.
13 BRI EF DESCF%%H%B%B%‘?Q%E%@WG? [Pdﬁs%f] Bi QU0 DG PY 'R i et of
treatment Wi t adDbBAtefdd impssobiafien auitlaredusthyy. dreRrdai k)i eftMe800 (75
fig, orally, once dail\f% al ogg or i.n conbination for 9 nonths on serum
triglyceride (BPEHdMEHBlakY? ?flusg(e%_) Teets FRrady Matd bapmbarkoexpr essed
as the neans &M preferRs0. Os’bxex@@e%iﬂ?ntpaécuys%fssuSderh?aR%@ah}ﬁ?os&%ﬁé, ol. 10
[0032] Figure 2 shows the effect of 37-week treatmenf w th increasing doses
(0.01, 0.03, clefydpepiangrpsteronggyabigie, andimmt-Beowe-2t 1 iRadiok iof drendackiénet st er ed on
total serum choleshes @lrdcBYieldshidlobhenp%abifet om zed rat. Conparison is
made with intact rats apn((j: ogari%cfﬁ%eﬁ%}r}oﬁ%l s bearing an inplant of |
73estradi ol0 (E2);** p<0.01, experinental versus OVX control rats. 15

10033] Fi gure ws: A Effect of. increasjing doses of EA (0.3 .nmg, 1.0 ny
or 3.0 ng) ad 01#'3& er'd§ |oe(|§§LrT%%etnanréf lﬁig?ril‘elﬁwﬁlc“%rgﬂ%i 1y SHRORY agB IRIF5- 1 t unor
size in ovari gesomnopduaOv¥nenud @réviea LarslipplteliRae duwitd heattddpagse, Cont r ol
OVX m ce receiving the vehicle alope are. u ed as additional controls. 20
The initial t RIS EORASS I aRUnTEdeT OFHn SRBSCOARRT i R dgease

per cut aneous! YCiusings 1998 ButOgreints Qbiel @MU a0 %retRanQ)ciste AP OPY! €ne
glycol on the dorsal skin. B) Effect of treatment with increasing doses of
DHEA or EMP80CMAISHERIOBET adiisirasioanPaitigylaryi tha perstived iroreasel wekfoi nat i on
for 9.5 nont hs,; 90 ZRd787 brd ML e gt 1 €€ suppl enent ed 25

Wi th estrone. **, p </O?%rl,&{@e%e\t{)@&gi\?éygt@g%ﬁtgl[r%]%%g??%ﬁégpaé]%gf) ‘tnent ed

wi th estrone. ¢f @0349Figgoerted Ishesgehe the negir difadvactagast tigs treadpydoses  of
the antiestro 800 (15 u Q1A g or 100 fig or,.of percut aneous
30 admi ni st rag“?lgn ROy éqaesF%aen olg‘e’%m%fl %ﬁ-‘f@AijlﬁdB%ag% 81488 3fg§ conbi ned
with EM 800 ( kbletting)estioglivk@aptoalnanildtdy (FERM)OoSprebittdis BRed¥Riage ZR-75-1

)
tunor size, variectom zed nude m uppl enented with estrone. The
initial tunor a@ﬁléls’fﬂétéoqwgﬁe(sées“ %%‘sﬁ%ﬁg‘e@ fegiR/x mice receiving the 14
vehicl e al one were used as additional controls. Estrone was adm nistered
subcut aneously at the dose of 0.5 ug once daily while DHEA was dissolved in
50% et hanol - 4B pr Spyihe REheg oS dppe haet 1gHe pheo doneiial sieats ar ea
twice daily iRnack IHQI?OIQLSEQ'S9%})@81HS FRIREY AisRBs ha § 89 MRfe ag\fgﬁcgntcwx

ani mal s

believes that the addition of a precursor of sex steroids to SERM treatment of
25  menopausal symptoms reduces or even eliminates hot flushes and sweats, It
is important to note that hot flushes and sweats are the first manifestations of
menopause and the acceptation or non-acceptation of menopausal treatment
by patients is usually dependent upon the success or non-success in the
reduction of hot flushes and sweats.
30
[0026]  As used herein, a selective estrogen receptor modulator (SERM) is a
compound that either directly or through its active metabolite functions as an

estrogen receptor antagonist ("antiestrogen") in breast tissue, yet provides



5 receiving the vehicle alone. [0035]Figure 5 shows the effect of

i ncreasi ng concentrations of EM 800, (Z)-4-0H Tanoxifen,

(2) - 4- OH-wonremwisscie and Ral oxi f ene on al kal i ne phosphat &s®/Gedinioospsi n
human | shi kawa cells. Al kaline phosphatase activity 10 was neasured after a
5-day exposure to increasing concentrations of indicated conpounds in the
presence or absence of 1.0 nM E2. The data are expressed as the neans SEM
of four wells. When SEM overlaps with the synbol used, only the synbol is
shown (Si mard, Sanchez et al., 1997). 15[0036] Figure 6 shows the bl ockade
of the stinul &5BP§ENEF PBEEregen(lixe-dtegon Pehe istuenand zy -sarupmcirglegtpiof ene,

Dr ol oxi f ene anghdraliQxiyf; H0&uafy ahial LRgehBsP h@&@&@rlal?rgl i%@giﬁa{s t

anti estrogen EM 800 in” human Tshi kawa carcinoma ce I ne pI?losphat ase
activity was rBBgifned efroaen rceptgnpniagpusiarie vite 8r oy htiPammt oft trbasti ndi cat ed
conpounds in the,p Ge o [ nM EM 800. The data
are expressed as t{]egﬁgrrcg%ﬁs@ t%%p%@éﬁgﬁﬁ%ts\?vgeﬁ %ga%lﬁsﬁgg%neoréggglﬁ iq%rﬁa%f t he
control grcoupsanerecdat ds ailelobbafumetdod rasmalSEREL | SChSierlyd, stSantdiez et

al ., 1997). [0037].Fiqure 7 s that t timul atory effect of Tanoxif en
on the 25 growt %e‘l'o Og%rﬁsrr%ﬁdWgﬁ’\é\@nﬁté%%srﬁ%gs?ge-ciu%?éﬁ@é?eﬁfit“é’t fosé)lél%}ﬁ%l etely

bl ocked by si mulytizmefitisl et bh Skruah icbele@broEMNGR%1dHcal EMi@R3pddcLe DY
itself, in agreenent Wé}écﬂéits pure antiestrogenic activity has no effect on

tumor growt h iTRVE festedhandh fungk oTiaRetaT enSERYS bty EMgitioeEBI-6RdiE! t he

conmpari son of tdnsiRhé ectsnSfifefit a@ﬂ?ﬂl@)xmrr{(ﬁﬁér{‘,OMQmQ&neH@—I(y@E&Jyggen +
progestin)_ and the conbination of dehgdr&gpl andr ost erone and 't he” SERM
Acol bi f enellon Tpaeraiieice Ly oKifprom dpadEes8ITie AthdPe3 SAVe3Rclaisbiokiere, t o
dehydr oepi andrQs gkl 4241 ) tentkally negative effect
of estrogen for rréedd%ﬁ(? ?Igemwgkgh%%r@?ﬁ%%@ﬁeﬁgﬁgﬁ?’&g%i hge%arhé/dgoi ows
sections of ratzepmrndjehailyfranybaythigli2-@dtyddb-ani mal . The | obul es (L)

consist of a f I i ] rt.. Hgh nificatio oW alveoli. b)
Ani mal treat ed&%‘?w\{%\)?f@b}@’ l’? @?@d%ﬁk’@, ﬁ&f’ﬁé%ﬁ%) %gg 1299\%@&%@' The

| obul ﬁs ((j L) I ar}gdrmphleﬂzlj-mixgjﬂz}gﬁlh[([)m[gqni piﬁdifgmyﬂ)agﬂkﬂipﬁ&ﬁ}ilpﬁbtﬁ?p\l\j{ng

atrophi e veol ar_ ce igure, shows sections of rat

endonet ri u]% é’)lé(ﬁ.fr?f (}ﬁééf@&d%ﬁﬁehﬁ%ﬂ &of {ﬁ’iﬁ‘itﬁgfo BBISRBIPOURIE LE) i s
characterized by columar epithelial cells while the glandul ar epithelium
(GE) is rather cuboidal. The stroma contains several cellular elenents and

col | agen 15fi B2l pPupmienkdvetipand alothatal ERERS doond reagt ky thdrsamper  day)
ol andul ar opi tRa Lo SRR AP PR R TR R e P The
activity. The SERMsima Tihss Hogtel SERMS likd BM-80exntidE MedRi el elo rian hang emycel | ul ar
20el ement s;of egtp(?ge?&cr gg‘fv’ity in breast and endometrial tissues at physiological or
pharmacological ~concentrations and have hypocholesterolemic and
hypotriglyceridemic effects in the rat. These SERMS may be called “pure
SERMs”. The ideal SERM is a pure SERM of the type EM-652.HCl because of
its potent and pure antiestrogenic activity in the mammary gland. Others, like
25  Raloxifene, ~ Tamoxifen,  Droloxifene,  4-hydroxy-Tamoxifen  (1-(4-
dimethylaminoethoxyphenyl)-1—(4—hydro><yphenyl)—2—pheny1—but—l—ene),
Toremifene, 4-hydroxy-Toremifene [(Z)-(2)-2-[4-(4-chloro-1-(4-
hydroxyphenyl)—Z—phenyl—l—butenyl)phenoxy]—N,N~dimethylethanamine),
LY 353 381, LY 335 563, GW-5638, Lasofoxifene, Idoxifene and Bazedoxifene
30 have some estrogenic activities in the breast and endometrium. This second
series of SERMs may be called “mixed SERMs”. The unwanted estrogenic
activities of these “mixed SERMs” may be inhibited by addition of pure

“SERMs” as shown in Figure 5 and 6 in vitro tests and in Figure 7 in an in



[ 0041] Figure 11 shows the effect on uterine weight of increasing
concentrations of EM652. HCl, Lasof oxifene (free base; active and inactive
enant i omewe)osndsRal oxi fene adm nistered orally for 9 da¢3/dA2010/000898

ovari ectom zed 25 mce sinultaneously treated with estrone. *p<O0.05,
"p<0.01 versus El-treated control. [0042]Figure 12 shows the effect on
vagi nal wei ght of increasing concentrations of EM 652. HC1, Lasof oxifene
(free base; active and inactive 30 enanfjoners) and Ral oxifene admi nistered
orally for 9 days to ovariectom zed mce sinmultaneously treated with
estrone. **p<0V1f 'Sbpishrsasticancer abiger bemen breast CE@“PW&?@@W?S@ 18dehows t he
ef fect on uterhfe apeughtioRtt L Rgb@NELdD of 'hgrrB;n sﬁ%ctlf %%' fene
(free base; active and inactive enantiomners) Ral oxi f ene m ni stered
orally for 9 daywarest bgatieeicel VA0 andéremoﬂfm@omav@mu@nMMMOMroI 5

[ 0044] Fi gure HR&’\? f f of 1 1ig and 10 pg of
EM 652. HCL, Lgitg%gom eotrflgﬂ rle%%%zggghc\ég%éﬁ% %ft\éﬁ% |(?1eza%l “®ve enanti oner s) and
Ral oxi f ene %adm ni st er ed oraI ly for 9 days to ovariectom zed mce. **p<0.01

versus OVX co . 10 4 ure. 15 shows the effect of 12-nonth
treatnent wit Hh@ghydﬁ%é’b H%!Dgg’? OHE TOBHERY USESHRECHYe FIO8ETEIRROT on wi t h
Fl utam de or EMEQBaILtthakBoual mbREGavUeiEei N Ovari ect om zed rats.

Intact animals are added as additional controls. Data are presented as nean
SEM ' p<0.01 15 versus OVX Control, oz ] Fi gure 16 shows the effect of
12-nmonth treatnment with dehydreep g etRé)ne (DHEA) al one or in

conbi nation wi th Fl utam deg,o¥ ) 80 on trabecul ar nunber in ovariectom zed

rats. Intact animals are 20 avdéd P t|onal ntrols. Data are
presented as nmean - SEM versus VX Co hgure 17 shows proxi mal
tibia metaphyses fromintact control é*t/om zed control (B), and

Bl it am de (D) S LR HG0C %’M%%QF@% %?ﬁ?“' Wslinar P ERRetRHh bone (T)

i n ovari ectlomigzeshveoed talhydxokyiah sivoB)nd and t he significant increase in
trabecul ar bone yolyme (T) induced after DHEA adm nistration (C). The
addi tion of Flrhfi ge to DHEA partially bl ocked the effect of DHEA on the
trabecul ar bone volunme (D), whereas the conbination 30 of DHEA and EM 800
provi ded corrpl te pro ection against the ovariectomnmyassoci ated bone | oss.
NVodi fied tri CH g@ﬁp@ﬂnag@]#eve ityigyery impaortant that SERMs of the

invention act as pure antiestrogens in breast, uterine, and endometrial tissues
15 because SERMs have to counteract potential side-effects of estrogens,
particularly those formed from the exogenous precursors of sex steroids
which can increase the risk of cancer in these tissues. Particularly, the
applicant believes that benzopyran derivatives of the invention having the
absolute configuration 2S at position 2 is more suitable than its racemic
20 mixture. Thus, in US 6,060,503, optically active benzopyran antiestrogens
having 25 configuration are disclosed to treat estrogen-exacerbated breast and
endometrial cancer and these compounds are shown to be significantly more

efficient than racemic mixtures (See Figures 1-5 of US,060,503).

25 [0030]  The enantiomer of 2S configuration being difficult to be industrially
obtained as a pure state, the applicant believes that less than 10%, preferably
less than 5% and more preferably less than 2% by weight of contamination by

the 2R enantiomer is preferred.

30



Trabecul ae, GP. Gowh Plate. 17 [0048]Figure 18 shows the effects of

anti estrogens on ZR-75-1 tunor growh. Effect of treatnment with 7

arttiest rwgens/fsr10161 days, on estrone- induced grow hPrafi/dazoamodes 75- 1
breast tunors in ovariectom zed nude mce. Tunor size is expressed as the
percentage of initial tunor area (Dayl = 5 100% . Data is expressed as
means SEM (n = 18-30 tunors/ group); #11 p<0,01 vs EM 652. HC1; ** p<O0, 01
vs OVX. Antiestrogens were admnisterediprally once daily at the dose of 50
| a, g/ mouse under estrone stimnulation obtained with subcutaneous 0.5-cm
silastic inplants containing 1:25 ratio of estrone and cholesterol. 10
[0049] Figure 19 shows thgrefd pgEerpbrig | H &R 75-1 tunor grow h.
Ef fect of treatnent mthﬁﬁwwwm%ﬂ n the growth of
human ZR-75-1 breast tunors in ovariectom zed nude mce. Tunor size is
expressed as t ergentage of initi tupor are =-- 100% . Date is
15 expressed a@&rlrganglglgﬁ%l fhr?wzs i -fggeftuﬁg%%%ﬂ?%uéﬁ&y@{%éogélnﬁ

EMB52. HCl ; 5* * pe@sulldnewasl Qvofice Aatlyest EMIBR0$750eE, @ratimontsdarygdiopeak iy once
daily at the dors{%, of, 1?0&1%%/ nouse in atfsen,ce of estrogen stimulation.

[ 0050] Fi gure ZOTOHBWEM e’ BOPERE L] saruny Hig ustirls fahandorholasierd (B) evistor 20
growt h. Eff ectinQhe tdteBhERRE Wbilebseling tBOLIBRS 1 IR S+ TRADK é%@rim%M’a@5 2. HCI
(Acol bi fene) and the conbi nation of Tanoxifen and EM 652. HCl for 161 days,
on the growt h VéfsungepRACtFR<PBIal breast tunors in ovariectomn zed nude mice.
Tunor size is expressed as the percentage of initial tunor area (Day 1 --
100% . Data is expressed as neans SEM (n = 18-30 tunors/group); 25

##p<0, 01 v ENPEBR. HEigure 2psivisl thesef@eX of Aitweekt ragens witheinadnding st er ed

orally once dajl t se, of 200 [.i g/ i napsence of estrogen
stimul ati on. [d(%%gl(?lbil’gdt]@eg‘g’l&é’ﬁ&%é r{lg}ekﬁfogg@?@o(ﬂ* Rﬁ%ﬁ‘%@%ﬁ? BT ‘?2
categories of d@Otorgspansehokiitatievals i 46 lovdayctashiedi Gt r@drhpdrisoh iy

anti estrogens, %Ff t he category of response of human ZR-75-1 breast tunors
in ovari ect omi™¥F WitydtaTteats apd oppdicorige aagbnbeEBA EN fMBE N AbSE- t unor s

that were undek@gdiBiVEg, @b <t.be ehdiadINRRLIBX cRBb! i@, T egr essi on

corresponds to the tunors that = 18 regressed L. 50% of their original size;
stabl e resonse refers to tunors that regressed < 50% or progressed s 50%

and progressi hpdi 1 , [ 2 0% co red with
their origi nal%bs*ge. %%511? ?%%E‘?‘&%’e ?%aeg{%qéﬁrgn§sﬁr?%€§5r‘s ea} fca)r a @-%H%’g}-) (gai ly at
t he dose of 50ngbndlsegumtiemisdered tpeanensdisiy bwick onilp bhaivaede WRETH-1

subcut aneous Q. 5-cm si.l astic. i npl containing 1: 25 rati o of estrone and
Sholescorol . TogBsTer g P B O S Sinte e Plinlst v D rrgi
categories of 0espPOOVE mitfreetvigf tha viaiktethyhcadeidsdsadtdii@maPontrols.
antiestro on the 10 category of response of human ZR-75-1 breast

ns,
tumors i n VvarifectvilzBunHusiee mivde tekesnpt dV8%  edridBAi vias i afeninistared t hose
tumors that wq;reﬁcum@&ﬁ}ct(a@.p]@n ato &g @&gﬁeﬁ of 56RARM -@9‘%%5?%1'%&9?%5' on

corresponds to the tunors that regressed L 50% of their ori Si ze;
st abl e respong&ycekparthe dorsaaligioins BhBifect of tegteat wiBWweasimgodrses sed s 50%

and progressi ERdI X resse re than 50%.conpared
with their or?jglinlg%k(sﬁ;ﬂég@ %%Ré\g?%qgeﬁg&&g%gggérﬁgr?losf]teeorrélﬁc%?‘ 'fy°bnce daily
at the dose offor208 myithous &R-H-hbwenceeght és OVOgeuds tiicasdglpl @mented

25  with estrone. **, p < 0.01, treated versus control OVX mice supplemented

with estrone.

[0034] Figure 4 shows the effect of increasing oral doses of the
antiestrogen EM-800 (15 ug, 50 pg or 100 ug) (B) or of percutaneous
30  administration of increasing doses of DHEA (0.3, 1.0 or 3.0 mg) combined
with EM-800 (15 ug) or EM-800 alone (A) for 9.5 months on average ZR-75-1
tumor size in ovariectomized(OVX) nude mice supplemented with estrone.

The initial tumor size was taken as 100%. Control OVX mice receiving the



[ 0053] Fi gure 23 shows the effects of antiestrogen on categories of 20
response. Effect of a 161-day adm nistration of the antiestrogens

Tanoxi f erwvoOBM0BER0121C1 (Acol bi fene) and the conbi nati onpofi/Chaommaoésss and
EM652. HCl, on the category of response of human ZR-75-1 breast tunors in
ovari ectom zed nude mce. Conplete regression identifies those tunors that
were undetectable at the end of treatnent; partial regression corresponds
to 25 the tunors that regressed L. 50% @f their original size; stable
response refers to tunors that regressed <50% or progressed 5 50% and
progressi on i ndéat alone iyagre tseq ap pdgitessleerniorse Evftmnesgas edmipatterdd wi t h

their origi nalsu%t@@nedaraféyl aqsﬁer@&%ﬁo%g%n@@&@l whig! ﬁﬂ{E@{xﬁ&J Y NEE ifai ly at

the dose of 200 lu in absence of estrogen sti at1on.
100541Fi gure 4% molt“ﬁ@%eﬂfrmeﬂ@nmlyfaﬂldad hyplcb@ismﬂﬂf? dDHEMslmnalmh@aebo on mean

p<0. 05 DHEA varmhensl sIBEE & O RS E e R R i et wi th a
daily 50 ngp doseemhglﬂhdﬁkhdnieﬁba@ebo on nean nunber of all hot flushes

(mld, noderate and severe) during 16 weeks of treatnent (*, p<0.05 DHEA
versus placebo). 5 [0056] Figure 26 shows the maturation i ndex neasured on

Day 1 and Day [6035p 4Tidikeyediond e RESEMENAGAMLSR cm&%a‘o% lpwihngodai |y
adm ni stration_of vagi nal supp03|tor| es containin 5% 1.0%or 1.8%

of DHEA  Dat a & SprBsstien nd/hrisais Tomei epp= gmé)r%a]@ylfene o <liglios, ** p <
0.01, Data on Ayl a\éﬁl&lwﬁl?i?i%én@ﬂu@ya éeﬂs[&%ﬂ #%ﬁﬁa&% a%m}\ﬁg vagi nal

pH nmeasured on Day 1 and year ol d pos opausal
fol | ow ng Hhi IVyaSadmaml@ﬂr aﬁtq?rora bfday agipraiires Empogm&nmg ESNCUNREDIH 0%

0.5% 0%or t re 15 expresse S n=9 or

10). *, gi%%?ea @5@1%4 i s Prency “R’ e“\?%rgﬁ?rﬂg%a Jhe g&&}/]a(f DETAI LED
DESCRI PTI O\I CF:inSHEsddl\hﬂHI InONN26 SBﬁri@f lfcmrawelEf figatrs SBM &HHApd Aoh&hdhe nost

wi dely recogni ze act, c ernl menopa that there I's a progressive
decr ease and fIyH% Ik}segn @V R 1@‘?8?@53%“?& Pars ﬁ“tf@ t%é-ovaries. The
cessation of ovarian estrogen secretion is illustrated by the 25 marked
decline in circulating 1713-estradiol (E2) levels. This easily neasurable

change in & r d83%l i ndgese oshars thablsriadewt the siaulpenesifet af (@ffebts of
estrogens on NRRAARAESA|Z)SVOPLPIEMABSL, b[9fb@o>&t%ﬁ9 Bl RN oRASCONCAN; %Qt ed nost

of the efforts of hornone replacenent therapy on various forns of estrogens
as wel | as to Renphaietei erftyiof bysthogahedrngepr BYeX¥Xi m i iroarddshikavavoi d t he

potentially 3Q, Qﬁ{&j‘yl Rt r@gh%o f ect s of estrogens .u d a% ne on the
endomet ri um Whrch ‘Can P e85t éh)r(l) Y SV B asq}lred a?fge "da g
exposure to 3 or 10 nM of the mdlcated compounds in the presence or
20 absence of 30 or 100 nM EM-800. The data are expressed as the means + SD of
eight wells with the exception of the control groups were data are obtained

from 16 wells (Simard, Sanchez et al., 1997).

[0037]  Figure 7 shows that the stimulatory effect of Tamoxifen on the
25  growth of human breast cancer ZR-75-1 xenografts is completely blocked by
simultaneous administration of EM-652.HCI. EM-652.HCI, by itself, in
agreement with its pure antiestrogenic activity has no effect on tumor growth

in the absence of Tamoxifen.

30 [0038]  Figure 8 shows the comparison of the effects of standard ERT
(estrogen) or HRT (estrogen + progestin) and the combination of
dehydroepiandrosterone and the SERM Acolbifene on parameters of

menopause. The addition of Acolbifene to dehydroepiandrosterone will



20 synptons and bone resorption has focused nost of the efforts of hornone
replacenent therapy on various forms of estrogens as well as to
conbi nat iwomi148|dr ogen and progestin in order to avoi @Crha20i0000898
endonetrial cancer induced by estrogens adninistered alone. 5 [0060] Hornone
repl acenent therapy (HRT), estrogen and progestin, is used in
post nenopausal wonen for the acute synptons arising fromestrogen
deficiency, particularly hot flushes angsnight sweats, and for the |ong
term prevention of osteoporosis and possibly cardi ovascul ar di sease. 10
Wi | e progest i 998nigract efficecdtentially pegatect iehgett e asterses feroredt Heom y
stinulatory ef m estrogen exposure, it carries its own side
ef fects, i% pa%e?lﬁgﬁ?egianggég J%Ig{l onal uterine bleeding (Archer et al.,
1999). This is a frequent side effect and a common reaso][l_for \g/orlnzsn to ]
rematurely st or iLthin.the first 6- nont hs.
‘Fl)'he cl assi %:/al [I@%?ﬁ]15%@%?ggéﬁ%%}'&gesegr{qgt;rﬁ?%ﬁl\gf glaﬂ%'sti oned or even
abandoned By nany Woteateflainiroal Tlge katilas ([L)d:ionmtidﬁgft:xhaﬂvetohelnegnﬁflight| on ?f
Premarin and Provera (Prenpr causes .a 26% i ncrease in the incidence o
breast cancer at 5%@%5?@%@%%8 b with a potential negative inpact on
cardi ovascul ar @yemnsméMbemal SviﬂHGEI#/ESIDm @lEtrﬂ'lgaktld'gyg,w %t@pahy) @glt Q@t@ﬂéV‘é fge|
that the increased_understandi ng of androgen and estrogen formation an
action in peripher ggef@t”geét@)ﬁr%g‘i?é@e%%ﬂﬂ@dlqs?ﬁt-r%@hinﬂﬁﬂ“éfwﬁmﬁmlég 1991;
Labrie et al., 1992gophal®hiveolt cdlls. . 1992b; Labrie et al., 1994; Labrie et
al ., 1995; Luu-The et al., 1995a; Labrie et al., 1996; Labrie et al.,
1997a; Lablie et al., 25 1997b; Labrie et al., 1997c; Labrie et al., 1997d)
as wel | as ourjossgentriQbe e Vidsw LRetidi3df elehA8mbtbginpr edoni nant rol e of
androgens over that_ of estrogens in the prevention of bone |oss after
ovariectony in te Undicatemmivpl. dihegluminaloggthelipa (L i@ﬁb@]ﬂvfatiii@nbm;] a
simlar situation | =¥ ie.atal. 97 ave
paved the way for S&F ?erlél{ yge ang%laoéoét§1 glr‘ﬁh:{glr{?é;gl%&ﬁ%ﬁ?g{e E?Jé‘n(lctla I:} gsarr?tﬁ) ef)r ogr ess
in the field of sexulygtidalolbe slephacenteins sehaalagylubmdlagintganBGuakgan
possibility is wel hba%pported by our observations. 21 [0062]In Berger et
al. (2005) 1t is s 1O particularly interesting effects of DHEA on the
three | ayers of bhénwagl tradteshalith GiM-800 (Vaghd)kg, (rjh)awepyr aaﬁ:j@xh’ﬂil npci f:c_eg
itheliu an increase scul gri s thickness and increased coll agen fi ber
gglrrpact Ine;ns in the“ '(rjirzi‘e HBpre a?pquﬁ]ﬁ‘émDﬂl%&ar&?g?/t@gﬁﬁflhl%h%ﬁl&r ag%nip and
estrogeni c ef f ect sgRRdLiae epaABRAkBUEAS AR ditBshBrmRR RNYsh Ok 0gi cal
repl acenent therapy. [0063] The present invention is thus based ugon the
recent progress acAfBVEd TGS imdehlytcghdpngueto @é%Ctsqlelﬁb'dD‘@ffGHy ifol o%gl2 B
men and wopen 10 h&of 4991, brie et al., 1992a; Labrie et al., 1 ;
Labrie et al., 1959%1;%%2%&% et Ogll[a?, 1995a; Luu-The et al., 1995a; Labrie et
al ., 1997a; Labrie et al., 199Th; Labrie et al., 1997c; Labrie Iet gl e
1997d) and th ogni fjon,t n mengpause, .are not onl. eprive
from Zast r ogengogﬁf i 8?%&%&31 E ggxgg\g{e}% Ffﬁ‘?c%go%vlgtgri%$ Vg%tg{”\/io? yIPC]i?ﬁ?IX%ave
al ready been suolwnthednd of EM-6E2HYEdrasofbrifeme (free base; active and inactive

enantiomers) and Raloxifene administered orally for 9 days to ovariectomized
25  mice simultaneously treated with estrone. *p<0.05, **p<0.01 versus E1-treated

control.

[0042]  Figure 12 shows the effect on vaginal weight of increasing
concentrations of EM-652. HCI, Lasofoxifene (free base; active and inactive
30 enantiomers) and Raloxifene administered orally for 9 days to ovariectomized

mice simultaneously treated with estrone. **p<0.01 versus E1-treated control,



15 decreasi ng exposure to androgens. In fact, normal wonen produce an
anount of androgens equivalent to two thirds of the androgens secreted in
men (Labrwe 2eto/abolp 1997a). [ 0064] The pool of androgensPCH/CARIBYDOOIET eases
progressively fromthe 20 age of 30 years in parallel with the decrease in
t he serum concentration of DHEA and DHEA-S (Labrie et al., 1997b).
Consequently, it appears |logical to use both androgenic and estrogenic
repl acenent therapy at pen- and post-nerwpause, thus maintaining a

physi ol ogi cal balance bet ween these two cl asses of sex steroids in each

cel | and tissUlM3h gdigurar? showatheomiogt ore ubpsine pyeignt af deng trhll g ofat i on of
andr ogens and]ﬁ@%B@Q@ﬂSL&Bﬁﬁﬁﬁh@hﬁ&ﬁ%m%'§§H§%nﬁﬁﬁghﬁﬂﬂyéﬁﬁ&ﬁbg Rhgcursor
DHEA. DHEA, a predom nant source ndr ogens 30 Role of DHEA in peripheral
sex steroid f fﬁ@ﬁ&bﬁaﬁmmﬁﬂrkﬁn@ﬂgyfmn?Hﬁﬁ%ﬁEOWKN@wnpﬂ¥MEWQs”pé@@1un|que
anong ani nmal I ing adrenals that secrete | arge amobunts of the

i nactive preci%%%r%ﬁgg&§3§¥0|ds DHEA and especial |y DHEA-S, which are
converted iSnto potent androgens and/or estrogens in perlpheral ti ssues.

Leet oct o one. ARBL0, GU"E HhER R DGy et HBUE GFMGE HABION Fehls

providing a | aNge53Hap Yasofoxiesdl (fsder Bdse; @ive tihe 1h@étmtdr@ﬂu&£ex@.ﬁalﬁ@gens

and/ or estrogens. As nentioned above, the | ocal synthesi s and action of sex
steroids in periphierapdminisered: praly dur f4aypiceryairioadzadnmicgcf PrdPbgy
(Labrie et al .rslQ88ix tltfgie, 1991). Recent and rapid progress in this area
has been nade possible by the elucidation of the structure of nost of the
ti ssue-spel fic genes that encode the st er oi dogeni ¢ 10 enzynes responsible
for the transf ti n n e or@strogens
locally in per?mﬂgra?ﬂ??ésggg ﬁ@ rﬁg et a ‘%Of%qggﬂgLae??gggt a%§, 1992c¢;
Labrie et al . dehgdmepiandroptesons (DHEA) adouse: injcambinatien vdth Flutegde orabri e et
al ., 1997d). @A{s@@@@hm@cuwb%e b ORA i ARG §ri Qb orkEEA reapdlnaé%&a!smr@umn sex
steroid phyS|oIog isillustrated by the estlnate that a OX|nater 50% of
total androgerf§ldf aé@éﬁﬁ“ﬁ%h¢%@¥ﬁ%é%¢%éﬁﬁ@ﬁ%§@ﬁhﬁ%%ﬁéﬁ ur 86¢-0kt er oi ds
(Labrie etimal .versl985;x Behtaslger et al ., 1986; Labrie et al., 1993), while,
in wonen, our best estimate of the intracrine formation of estrogens in
peri pheral tissues is in the 20 order of 75% before nenopause and close to

100% after nenopmyse Kdabriig, sA&9d) thd QIR The BlaBSh ax&hHsiveviiocus on
ved the attention fromthe dramatic

the role of ov n estrogens h

70%fall in cﬁﬁ%ﬁ&%ﬁ?ﬁﬁ g m%h@ﬁﬂéggﬁﬁW?ﬂﬁﬂfo Bt pethwdlgtiife °Ages of 20
to 30 and 40 tEMB00 yeatrabddilageannedr @I ovarik9Dhiizdde Fate ulrestt aamaneraﬂ@nck

1976; Ver uIe 198 ch et al 1984; nger

1994; Lab??% é %asafsgﬁﬁfgaggkgﬁ rep“?%%ﬁ%?%?ﬁ@ﬁ E%%Eotﬁ rogens
and estrogenS\WHMpéﬁDpﬁemwmltlssues, such a fall in serum DHEA and DHEA-S
expl ai ns why wonen at nenopause, as nentioned 30 above, are not only

| acki ng estrogens but are al so deprived from androgens. 23 al., 1991,

Horwi tz, 1992)[004%) t h FigepeiT shawdproainaigibanmetaplhgas fdmringkt ahntitoh@Axli sease
(Colditz et al

t he absence ofOvarl (g(?@zl-e%tcgrr&&é@ a0 E‘?al)‘(r}eﬁg@?édsra sheeaﬁed??ﬁrjih @mcat o ha
(Labrie et25al .( QQQV@C)mf@hiitmmmtb@mth@ldfe@B ardMEH fi)s tNotedhpraigest i n t o

neutralize t h%n@uﬁ@&@@&ﬂ&hla@%ﬁ&ﬁ % o@a%erc%ﬁ% %hlohgmﬁﬁm?éf?@%ﬁmm (Luo

[ 0069] Concerning.the breast, DHEA is known to prevent t
et al., 1997) S{aﬁ%ﬁ% iIMFaSE ting Hébf‘gkl@m?newd@@e all) indogg) afggr DHEA
di met hyl benz( ajiatihbtitaoee(®. TRamiort sMEGNide BHEAparfiiEblodddandi tion,

effect of DHEA on the trabecular bone volume (D), whereas the combination

30 of DHEA and EM-800 provided complete protection against the ovariectomy-
associated bone loss.  Modified trichrome Masson-Goldner, magn.x80.
T: Trabeculae, GP: Growth Plate.



10 inhibits the growh of human breast cancer xenografts in nude mce (See
exanple 1 and Couillard et al., 1998). Thus, contrary to estrogens and
progesti nsowhiocias@arert stimulatory effects, DHEA is expecraA20m/600898 bi t
both the devel opnent and the growth of breast cancer in wonen. 15 [0070] As
wel | denonstrated in our previous studies, supplenentation with
physi ol ogi cal amobunts of exogenous DHEA permts the biosynthesis of
androgens and estrogens only in the appfopriate target tissues which

contain the specific steroi dogenic enzynmes. The active androgens and
estrogens t hud&Pht hdiguwed S dipaisnthenetfdses elernticsgpgasi ¢ ARafrdl vemgr | itt] e

| eakage occur s, hihp her 20uehihful @\;iihof‘-anh&t{]og&}s £ N1 TRSE, & re%t%r{ég effects

of DHEA administration are on the circulati evel s of "the gl ucuronide
derivatives ofindiredngoatiolof thewnanf ZRIAT-1 praas| tymADT irGogartbcBearidédbinud; t hese
met abol i tes bej, . I Ly . Lp.t ri.pher. intracrimpe tissues

whi ch possessq%%gi@%%ﬂ%%%ﬁ%?%ﬁg%ﬁgg% S e%ﬁ%ggﬁg§§%§&f%m§§%$ﬁé§?]é—DHT from
the adrenal5 pri@6tj.soats iDidEpreR% damdmbiEA: SEAMdn = h@B@afiners, gicupf;urt her

met abol i ze DHT into inacti canj tes abrie, 1991; Labrie et al.,
1996). This I&FQ& BF&g®ﬁ%hggﬁégd%§gﬁéﬁﬁ3&%ognaﬁﬁVgﬁﬁhyeﬁﬁiQ¥%ﬁﬁf i ssues
elim nates ther@Kpostd Gailf 0theldobd $5BOSud/nARANOLRN Ss@HE LitHSIaabRI M zes
the risks of undesirable nmasculinizing or other androgen-related side
effects. The <hipinegpithesabeyareoup Hpeiia stastinsmghngo-opeainiag|l:Phatioaf r el i abl e
paranmeter of tQLghe £3ffiRALRGECretion (conparable to the glucuronides for
androgens) is not yet available. 24 Role of androgens and estrogens in
bone physi®l ogy [0071] A predonmi nant role of androgens on bone physiology is
wel | 5 docume (Labr i t_.al.., 199/c: rtel et al. ...ln fact,

bot h testosteggﬁg]an?%ﬁﬁﬁ]?n%?ggégﬁ %Eﬁwt%gﬁg%?Fﬁg?gnmE#&§%%¥fu%?BCOIIagen
MRNA i n ost eolyrastH. iHkfectosttteagasomeh CehlisstoBemzfoettoBlays, 399k) growtieat ment

with DHT has al.so be to stimulate en.dochondral ne devel opnent in
the orchi ect o iiga*af‘zk?%gnm%%ﬁfa"%HH?V,aﬂf@Fg@&Z.ed dUEF L BEHe fiher al
density nmeasurfresibdt fiethkOpdrturaale sPniRl thesPhah Dagchanioar,) apgetiot al body
was i ncreased nore by estrogen + testosterone inplants than by E2 al one

t

over a 24-montPieswst tremeaperi TMi(R PISLASHOREY SEIUPNOtE P<LOAVSSEMt  al . |
1995). [0072] ek, | i S [ ' oi ds have
been 15 repor?%%ﬁg%'hgﬁgﬂﬁfigggtA%%%gogﬁggp Eé%%%?ﬂ%%agﬁﬁbV%Fﬁgggf 1957) .
Similarly, sub¢theatrsonsl®2gdnmbuseitabserar ohestiogph stithglaliave been found to be
nore efficient than oral estrogen in preventing osteoporosis in

post menopausal wonen (Savvas et al., 1988). Although the difference
observed in theasopt udygdras0bgenvsatter éfbadtsedf hotidshogaisf brerZRL5-1 autes of
adm ni stration of tBﬁ esééoggg{ 20_%8§&cause of the difference could well
be the acti’on &5PWHediisst & Brrimers Wi Pfiestipgery daonéine PRt bn, an

i ncrease in SgRENbA&H R HE DmbndiRh ke TadbxiRANGATVIEBS i 1o has: hean found in
post menopausal wonen receiving nethyltestosterone plus estrogen,” conpared
wi th estrogen %&tBp&rquthiot humen £R-75-1 gyt tumozs igjdvarieasemizad atee yiest f ect on
serum ost eocalgj e r j Aar -
postnenopausaﬁ%%gﬁg%§VFl%&%ggéﬁfgﬁgzégr%ﬁ%%pp%?gﬁ% ﬁ%ﬁ?ﬁggiﬁgﬁﬁﬁe et al.,
1997c¢). Mor eovéd’%) aRelroije pxirbssed pys, mesnolss8EMe(h wi t18-3Aatidnws tpeugecanoat e,
has been fun I r 1,ner density in
postrnenoégusgﬁ%a%ggﬁg?ﬁggg%%?ﬂgﬁfabagggﬁéﬁkﬁﬁﬁ%%ﬁﬁn%wr?%6%W§B§?%igaining

i ncreasi ng suppdiyt odue daidy tatethe duse gefe2@C up; omsuden ir3Abgost NENSpapsal wonen,
virilizing effegct Aare observed with the use of testosterone (Burger et

al ., 1984; stddd“Vet" d ., 1987). 25 DHEA and abdom nal obesity

[ 0073] Abdom nal obesity is associated with an increased risk of insulin 5
resistance, t¥§e 2 di abetes and atherosclerosis (Shinokata et al., 1989;
Cefal u et al. [%%P8bs; Figgre Zdnslwsetheettecty g 7antikspeganamn 2o@oYriesAnbng ot her
factors, Ior maabn&hanges of €s bal | ; il I of, EA and
DHEA- S by the gﬁrenals is thoﬁg?#é éﬁgghgugggiég ?%$§§§%%£%$Bﬁéﬁﬁgr et al.
1996) . | n rat ‘AgerohsePApEaf SumPRER-Edhbreagtwadison oretuoesizad sedr al  f at
accunul ation i el ced. =y l.. 1977, Cleary and. Zi sk, 1986;
Mbohan et aI.,%%g§6% Iﬁééﬁgg#&§\?&Kﬁggﬁ%m%ﬁggF¥@amh“ﬁgﬁg?¥%?ﬁﬂﬂ%??ect of
DHEA has al sotliyeend ofseeatedtnonparia degceseias ecortespdirisl fon tiee girséan@e: t hat
occurs with age (Han et al., 1998). 15 [0074]In a study performed in

post menopausal wonen who received a DHEA cream for 12 nonths, we have found
that insulin resistance was decreased while subcutaneous fat at the |evel

of the thigh was al so decreased (Di anond et al., 1996). Mreover, the daily
adm ni stration of 50 ng DHEA for 6 nonths in 65 to 78-year old nmen and
worren decreased abdom nal visceral 20 fat by 10.2%in wonen and 7.4%in nen

S NN AN " o o . - o o s



25 follow ng DHEA adm nistration. An inprovenent in DHEA action has al so
been found in m ddl e-aged nen suffering from hyperchol esterol em a (Kawano
et al., 2003p10/1480Q¢5] 1 n a previous study perforned by tireTare10g0GIp, DHEA
30 administration for 6 nonths decreased total body fat mass by 1.4 kg
while fat-free mass was increased by 0.9 kg (Villareal et al., 2000).

Ef fects of androgens on |ibido, hot flushes and quality of life. 26

[ 0076] Cormmuni t y- basedst udi essuggest sel f-reportedsexual dysfunctions in
wonen whi ch range from8%to 50%In facig low libido and sexual dysfunction
increases with age in wonen fromthe third decade (Laumann et al., 1999) as
wel | as after regumpiedct B9 of NbeihoriginaBsos stabtk: vesporSe Sefeoutot mmot9gRY . Whi | e
phychosoci al I §act i | in | ow arousal d.sexual
desire (Dennerarg eelpsﬁaeit Q%f’a& l%ré)glf?gel%t"{gggb\éﬁgé)\r/g%eisﬁ%ﬁtl %(I)C\iav?egﬁgér}o%lg%s pl ay an
i ndependent r giregieBadhnamrthed 5a% .con@@O2l wivh|thar ospinal size. 200@}trogens

[ 0077] Andr ogens _ar e, kno o] ay a role in women' rousabi | it 10
pl easure as WeVT"fﬁreaasdr’fuﬁ”csginﬁ‘éqE t?glg'nﬂn%eagél%fat Jhg&e Oir‘?@r“b%fé’ﬁ%“ﬁr‘gydﬁfso
i nvol ved i 15 t herbedaMasaUnabbeRat Withustetah€SRODSEnPiilsue! inpghand
i ncreased | ubrication %Basson, 2004). Estrogens affect the vulval and

vagi nal congesPripdipgdge oot esrepeandshplseiend al so af fect nmood, they have
an influence on sexual interest (Basson, 2004). It should be renenbered
that DHEA is transfornmed 15 into both androgens and estrogens in the vagi na
(Sourl a et al.[00529o8)igBer Fershews athe | efROB5Pf [«0GFBidgan aodi dategnyiet ¢ det ai | ed
benefits of a S e or, HRT have heen described o ener al

wel | - bei ng, errl}g%p%l?@n%%%? anéolg?rlgegya%dlﬁﬁusér&glf’?t% 2far\qﬁe?%0%e gﬁe(r)r\}viqﬁgand

CGel f and, 18B5;caShieryefmespb@88)f. hunmpr AR-E3r b st tanoheinmepfect@aiedoauagi ¢ and

psychomatic synptons, nanmely irritability, nervousness, nenory, and
i nsommi a have %E%ng%ﬁglémayefﬁﬁ‘ b‘%ﬁ"ﬁ&e%%ﬁ fropers hat Yerte geAsterablet r ogen
repl acenent thaeapy GEREAn(N! Bh@MI tr&orBlsicH corrdsPOdds t2PhOQIBbis0gmt0f |i bi do

and/ or sexual satisfaction are comon in early post-nenopause. The addition
of androgens t'6815&eATNe0 % &pIthgiepeginak fige splq FRAYNSE gelifolnumyrh e
beneficial effgglsean Ehgss B sl £4 g i ) f ound

t hat transder ma%et eest oster onrselr()g%rgn%ni SSt er'eé %?r%%c ' 1&%%%%&?%2%%&

f requency, 13| gasgressed ndonegben bt sumgpiacal With neriopeagisal siz0 Awistnogefibe ef f ect

was seen at a dajl V] 30
were adir

€ IDI(S) elel“c'lgorgl S%noefd}i L Q8L §L2NE» dose Lhat led to serum
testosterone I'8vers A EHE Uppermi m]t% of ‘noriral . 0@%%@8%‘118&18&85%%& nent
has al so been destehged stimuldionandr ogen- defi ci ent wonmen conpl ai ni ng of
decreased |libido (Goldstat et al., 2003). Such treatnment with
[0053]  Figure 23 shows the effects of antiestrogen on categories of
20 response. Effect of a 161-day administration of the antiestrogens Tamoxifen,
EM-652.HCl (Acolbifene) and the combination of Tamoxifen and EM-
652.HCI, on the category of response of human ZR-75-1 breast tumors in
ovariectomized nude mice. Complete regression identifies those tumors that
were undetectable at the end of treatment; partial regression corresponds to
25  the tumors that regressed = 50% of their original size; stable response refers to
tumors that regressed < 50% or progressed = 50%; and progression indicates
that they progressed more than 50% compared with their original size.
Antiestrogens were administered orally once daily at the dose of 200
ug/mouse in absence of estrogen stimulation.
30
[0054] Figure 24 shows the effect of a daily dose of DHEA or placebo on

mean number of moderate to severe hot flushes during 16 weeks of treatment

(*, p<0.05 DHEA versus placebo).



27 testosterone inproved |ibido, sexual function as well as quality of life
conpared to placebo. Simlarly, in nenopausal wonen with normal | evels of
andr ogenswothe/@asadnt i on of net hyltestosterone to estrogeaTioarpasesdssexual
desire and frequency as conpared to estrogen alone (Lobo et al., 2003). 5
Anmong wonen with dysfunction of sexual interest, desire, androgen therapy
has been suggested for those having free serumtestosterone |evels within
the | ower quantile of the reference range (Bachmann et al., 2002). In fact,
there is increased use of testosterone to treat hypoactive sexual desire

di sorder (HSDD) (Sherwin and Gel fand, 1987; Davis et al., 1995, Shifren et
al , 2000; 10Gghstst at fhes al s
denonstrate tﬁg{) ?est%%%%?grsll’eo‘lgg&g%&egctl nglﬁﬂa{‘%%iﬁﬂ 8 éewé%m%(%%] The
andr ogeni c ef fRidtebpforDpEan ghsed &l ab hpe flyghes yimildy m@iﬁyetﬁr?gldhﬁﬁvefel)ushes I'n
fact, androgenydr ﬁﬁ&’ee’k§o§t&'&ﬁ§1§§tf§* knod BARAI RYs RMackbdishes in 15
hypogonadal men ( Fazio et al 9% and in nmenopausal transition in
wonen (O/erEI ie et al., 2002). I\/breover the addition of androgens has been
found to be ef(bessli V@lgd}eQGEh@Vﬂﬂ@nm&rafhbﬂm rhéhsWRARIA 401

unsati sfactory, rg?JLJ)ts Wltdh estr | one erw gnd Gelfand 1984) Hot
fl ushes are orfe PREEAPP ?t? Eu HERAPLTENe {MESTatieBCApy,  and
20 estrogen i svagefaysmﬁceﬁbmesecoatalmhg@% @tS%)g o%nmsls%rmtmmz/x[ DAB1rA cl ear
exanpl e of nat ndr.o 0 gin is proyi ded by
cases of adrenegf)?eis%sd %frlg%ang%c%ﬂﬂ%ﬁ?lt t%yarp< 99)%2@&? Iﬁ e effect
of DHEA, 50 nyedaisiBetaarDpydcebo for 4 nonths in a popul ati on of 25 wonen
suffering fromadrenal insufficiency. Treatnent with DHEA rai sed serum
testosterone in the | ow normal range. Such treatnent increased the

frequency of dJ89aTAl tHwugRY showntagiwd pHameassatd of Bex 1 end Dagl7lin B87hg,

depressi on and,an¥iLhYsteh&HALA A bTPE FMRAving Mafly SHHAYMIRCo DA e s
adm ni st ered ;&te a hig f)s Oogpng dai |y dose, 1gégfaeater s}%&ge&?ve rrea\rflvfal

(p<0.016) and SSBP%S%lie%eﬂOHF‘B‘éDS CQ%) Oirs olbservéd’ vf riedfdnsdato R erotic
vi deo (HaC@er&p%@@dHﬁlrﬁ@ﬁhs +HB02n=9/dt 18). 5t peyn.@erf pLIved, DAt 7 ecei vi ng
50 ng DHEA dai I}_/ rov& gl bi do was observed I n wonen aged 70 'years or
nore but not i étuﬁ 860 to 70 years (Baulieu, 1999). DHEA has al so
shown benefi ci al effects on hot flushes (Baulieu, 1999; Stomati et al.
2000). In a recent Canadl an 28 surve 70. 8% of 1\[,?r actitioners add andr ogen
to estrogen to enhanceDEIQILED IJES IOAOF TAHHINYBNIION her pot ent i al
benefits of DHEA

20  Beneficial Effects of DHEA

[0058]  The most widely recognized fact concerning menopause is that
there is a progressive decrease and finally an arrest of estrogen secretion by
the ovaries. The cessation of ovarian estrogen secretion is illustrated by the
25 marked decline in circulating 17B-estradiol (E2) levels. This easily measurable
change in circulating F levels coupled with the beneficial effects of estrogens
on menopausal symptoms and bone resorption has concentrated most of the
efforts of hormone replacement therapy on various forms of estrogens as well
as to combinations of estrogen and progestin in order to avoid the potentially
30  harmful stimulatory effects of estrogens used alone on the endometrium

which can result in endometrial hyperplasia and cancer.

[0059]  The rapid fall in circulating 17B-estradiol (F2) at menopause,

coupled with the beneficial effects of exogenous estrogens on menopausal



5 [0082] The 70 to 95% reduction in the formati on of DHEA and DHEA-S by the
adrenal s during aging results in a dramatic reduction in the fornmation of
andr ogenswandioegsriogens i n peri pheral target tissues, wercthcAzowodossel | be
involved in the pathogenesis of age-rel ated di seases such as insulin

resi stance 10 (Coleman et al., 1982; Schriock et al., 1988) and obesity
(Nestler et at, 1988; MacEwen and Kurzman, 1991; Tchernof et al., 1995).
Low circulating |l evels of DHEA-S and DHEA have, in fact, been found in
patients with breast cancer (Zunoff et al., 1981) and DHEA has been found
to exert anti CHEBHRRF eNACONG resprRtipnghasdprused grosanf it clfsetishqroeRdart z et
al ., 1986; Gorr_g @ce%tleﬂ"}lthera &7 "Iarg-dusgérr@sl Qf1est}_ e%ggég*)vell %oﬁ%nﬂioﬁ@ been
shown to have i no nmodul atory effects in vitro (Suzuki et al., 1991) and
in vivo in furgastragrah and atogdbtoeds exlef Ragnoislsbn résk &f| endor@gR) canggdudi ng HI V

(Hender son et iﬂ!ﬂu%edn]b?ige%‘)ro Q0 .hheoth dg}f%nd, a stinmulatory effect of DHEA

r
; alone,
on the i mune system’has been descri be n post nenopausal wonen (Casson et

al ., 1993).5 20 Previous data obtained with DHEA in wonen [0083] The use of
count or act -t nV G Romdt PR CHPGIT PRI BARY nCbByees POJEREDS Bni l e both
estrogens and e@JeS pbéttetopddal REnRRS ot iR Lbek SimPbeasSiric@nGem (Bar don
et al., 1985; Colditz et al., 1995). In order to avoid the limtations of
standard est r S§ERASTERICIBICY hpRvsrally mopitekarernd nigbt aygate HRF) forvige have
studi ed the eflgﬁ%tterﬁf Ip@?’%ﬁ‘t]@tg@f %'st%@)ﬁ@r%éi@%nﬁ%cﬁgbﬁocazgi&égﬁﬁlag’lcﬁse‘ﬁgﬁ.'En for 12
ggnt hs onlf)ognggh.]n;ra tgiansgte%f/f;qg&ar;netérts A Pq[ e féor n?l; otn al(r;g]l tur nover,
serum I a3 lglpregestenseay €l af, predf ipos et itemgeramdlss stroslerar  mass,
ot oal Toos: tsnri & e arn B SRR RIS G Eeell SR neousty
to avoi d fi r,stpamacaSagéysiﬁmtti,malsuwmbdolmcémgjr(Amhelt br aygtvothe Thisvara 29
[ 0084] W& have t hus ev.al u?{t ed tdhe ef fect of %roni c repl acemenf t herapy with
a 10% DHEA cr d5HUSBLY e §T 6 B At PP MOs e ao S YA h g B e teg Yy EaP - ol d
wonen (1\ 1=15)horABhE FGRABIhI GeRRRSHIENE SrsehoMednne. ThaingsichrHRpdy wei ght
but a 9.8% decrease in_subcutaneous skin fold thickness at 12 nonths 5
(p<0.05) (B ampfideentiabesn 1956}y B RELY enhabardoned by meawasereby 2. 3% at
the hip, 3. 75%@&wfr%$d%gng\ﬁﬁﬁiﬁg§ thdtl AP HBbiRn 202 Wedlarf Gnd YA SPI Ne
| evel (all p<0(.POS). hhese c?ggges In bg}zegén@er;gr ail? density werg acconpani ed
by si gni fi cant(Peeepropsasesar 2472 inayenst & i 1 paf PRosticanagr phap years
hydr oxyprol i ne_a in plasm e..al kal i.ne . hat as respectively (all
020, 05) " A 107 REphE BT DoBIRE, KhDE PIREERR BT B RIS, Local ci n
was concom t antWometsideatednittative, 2000gesting a stimulatory effect of DHEA on
bone Io(rj A ?n. [OOSﬁ] I\/ﬁasur eﬂents 01; g)/d;jt hi gh fa’E a(r;dog;Jsc:c ef ar easI b%/ t
conput e onogr aphy have shown a 3. 8% decrease (p<O. of fenoral fa
and a 3.5% i nqogase (WseDlht iHe ih@tRedhnBUSLUlRMG AhBdrodbn drd B@ALRS (D anond
et al., 1996). There was no significant change in abdom nal fat
measur ement s. [PHBYETAHRAFESN imPHHUYIE Argeids s selladdpraginolesy heliss wer e

associ ated wi tfoof 112%.JeGr 6398, (RS %), MoxbashiRg: B a90R 19bHEPsA and a 17%
decrease (p<0.05) 20 in fasti n@g?egl asma Insulin levels. Treatnent with DHEA
R

had no undesi ri&B¥ d-vef Frecat alorl 9P brist d abr19P%:dapriotlelln1 ¥ oflidbeic el ¢, f act ,
there was an OMGARA! | fehdal Cliodd3Pale: 10% I6583SE Wan' o1 al., Gholgst erol
and its |ipoprotel'n Tracti ods. Plasma triglycerides were not affected. 25
[ 0086] The i ndeYsaiageibuindsatngt the nprademiz@d irole r gasettogéitseovel2thaont hs of
DHEA therapy with a return to.pretyeatnent val ues 3 nmonths after cessation
of treatnent. %ﬁ?né n%hﬁip§f¥ez§¥[1?8r?% é?rllerrlﬁf’saat SaOVEGTIeRY ‘ng“i Wéﬁdﬁ’%l turation
in 8 out of 1G/\waB¥M amtio tikadbservemionr &t b osimylad siguBfonZer odtmdridpa@dset of

therapy while a sti atio so seen in the three wonmen who had an 30
i nter medi at e J&(ﬂpﬂb{ﬂb?ﬂf l‘itr[gt’ &@%C%%V&Pél%%g}ea‘@y ?%stim?lmfitpé’ﬁﬁnwl}ﬂ he

est rogeni c3ost l}ﬁrgﬂlytsigmficgﬁt;;%gre@@ﬁlwﬁ%ldﬁséiﬂﬁer%ﬁgfe@&cm&tnﬁéra%fQM' in the
endonetri um whi ch” remai ned conpl etely atroghl c in all wonen after 12 nonths

of DHEA tr eat ReHIE- ?lll_Célb’ar pessigilityps welhggppeyted by our observations.




30 [0087] The present data clearly indicate the beneficial effects of DHEA
t herapy i n postnenopausal wonen through its transformation i nto androgens
and/ or eswoagmngsiin specific intracrine target tissues WCTRA2010500898
significant side effects. The absence of stimnulation of the endonetrium by
DHEA elim nates the need for progestin replacenent therapy, thus avoiding
the fear of progestin-induced breast cancer. The observed stimnmulatory

ef fect of DHEA on bone mineral density @gnd the increase in serum

osteocal cin, a marker of bone formation, are of particular interest for the
prevention and?d@t r daBeeger cofl GIPBIpisrebsve pentdcularli bdrestigudicetaef activity
of DHEA on bo YA el ; iLQn whi d HRT can
only reduce t@rggtog{ %fqu%ﬁel%giéfythfgsgbi A %lgﬁgpag;vg%ﬁmdgge%ysgg%ﬁgeen
proposed on deprefsed orpithebwmor yanl Sncréasss , muogdaref thiokyress i owl amdedsedi n cel |
activity (Al nej et.al.. 20 Az t al.. 2003.and jszan, et al .,
2008) . Est rogairgm WRr ssntar sl s Hndaimed™ o BRPIES s ave been
shown to hd@ve aadbegrefd aidatstiogbsic ieffedd phehdresgisaldhseas epromelimy y nhoss and

| oss of cognition, ?Rocga t al., 2007). Three netaanal yses have shown a 20
to 40% decr easBysifogkcabrePRCoREN BT aBY gi sease 20 in women who used estrogen
after nenopause (Yaffe et al., 1998, Leblanc et al., 2001, Hogovorst et

al ., 2000). Estrogen reduces beta-anyloid deposition _in the brain whereas
progest er one HA463{ he Toppprisparnd iavention sxthust baged wrpogtherspry Brogstss, 2004) .
25 [00891An a Lat i : - - . i Live LL.apai rment
or denentia |:a%§%§€%?f§uc}h%§/d@?§%5&rlg‘%gfr%& getﬁgaﬁﬁglﬁg%?ﬁg%&ésﬁdo‘ggﬁ%mr oves
synapse f otlmat(Lebpricod9e helrmie dt gl. S0 ve Salhme 4f ke 19PPp belbrniadial. of99¢dphue ect om zed
rats (M BEwen an es, 1999, n I.odat,z, 00), .Moreo _estrogen
i mproves cer ebe?gﬂ’ ﬁ%gé%}?f'g% 5%“%99?3%028@%% g blligé%( i‘ﬁ{:ﬁn‘f ftr ’ﬁﬁ\;l%gc as an 30
anti oxi dant ( (IMbriewenl.,a19d7AlLvBSe 199999 akd ahd rddogiaibd tha2 008herGbbs and
Aggamal , 1998). Estrogen has al so be r} found to pr,eveg B—ArQ/I oid 1-42 from
i nduci ng a ri SBERPAPF AECHI WA eRf%aWegi T SHEPEePD A AT AU dO R csMBRdri al
damage (Chen efvaghn.acAPRE, bMDhEIS QReRly Blen s@Rbbd foh ARPRAThere is now
solid evidence fromclinical studies that there is a critical age w ndow
for the behef|ddceisipgf e@osusf tegndwgens lanfase urupRbt e PrOReEcanet al .,
2007), cardi ov i - ) nortality
(Rocta ot al - POGBAM ELREERCANENER, Thotirds MR o A BN R AL bt Wi £ 2
has been st ar treeh @abtiy eivil.t 1W9€0net i nes no or negative effects when the
treatnment is started |ate after nenopause (WH study). Estrogen reduces

bet aanyl oi d deposition in the brain whereas progesterone has the apposite
effect (Xu et [abe4] 1998 podliahareiro@ins in 2004h. detfraBsebiresivaly BbinAhe

Conbi nati on of estrogen-1jke and androgenic effects [0091]1t has been
observed t#ht 3Rd¥ogerrarseepdraliel gyt die derrgase ot heetat mveEnaRYiaFPRwion t he
growt h of ZR 7SHEAARIIOLENASS 13V8e &l 010880 @Jﬁ@y@eh@y)in@b@bg 1d2icdihe growth
of DMBA-induced manmary carcinoma in the rat, this 1nhi'bition being
reversed by t Hisediofy P@%ﬁ@é@ﬂlj@ agd iPpganiarapisepentt therapuraé parit patdosigen

Fl utam de (Da . )i Jak > h ta indicate the
vl verent o Eg Gy aaing 3 Pl AR et DRRLAR SRR O
breast cancer dnssmofbpesstoidsancerh @dlang tissuey b gpad vamdh tdradnlg be meahy
i nhi bitory,20 ect. of andr ns is additive to that ..an antiestrogen
(Poul i n an Léﬁ% |I0ec,acl fpgRR- Orb%fﬁﬁ%%ﬁogeep > g C??St%%s) n @I@F%ﬁ)tlfsﬁﬁ %P‘F‘otﬁfl effects
have been obsetared praciebor@IORAZR- 75-1 xenographts in nude mce (Dauvois et
al ., 1991). [0092] W& have shown that DHEA exerts beneficial effects on bone
in both 25 the female rat (Luo et al., 1997), and postnenopausal wonen
(Labrie et al .DHEAYY pyedohtinant sotirce bf androgesml e rats, treatnent w th DHEA
i ncreases bone mneral density (BMD) of total skeleton, |unbar spine and
femur (Luo et al., 1997).

30  Role of DHEA in peripheral sex steroid formation

[0065]  Humans, with some other primates, are unique among animal

species in having adrenals that secrete large amounts of the inactive precursor



30 [0093] The present invention is based upon the recent progress achieved

i n our understanding of sex steroid physiology in wonen and the recognition
t hat wonewp 2ato/menopause, are not only deprived from esrcoganooeodse t he
arrest of estrogen secretion by the ovaries, but have already been
submtted 32 for a few years to a decreasi ng exposure to androgens. In
fact, normal wonen produce an anount of androgens equivalent to two thirds
of the androgens secreted in nmen (Labriget al., 1997a). The pool of
androgens in wonen decreases progressively fromthe age of 30 years in
paral [ el with t¢eidielPédsand pedally © ' CBRICE TP LONBHteSF INBHPANANd DHEA- S

(Labrie et al%nd%%%%@hndﬁgn§ﬁggﬁﬁﬁh¥mﬂ%ﬁa§p@§§&§Iﬁ&ﬂﬁﬁ@kﬂﬁ@SH§@k@9th
androgeni ¢ and estrogenic replacenment therapy at pen- and post-nmenopause,

t hus mai nt ai niasglizanshysineh ots oM tibed lhigher than Wease of rstosterans anidalddlBd of sex
steroids in e C i e (e o]y the | oca
gﬁﬂ$soggqhe9%garg r;cggslé of B @0AL MR ?rc?\ﬁ&m L%’lax%gug}gﬁag)p Yof

formation of S estrogens I n peripheral ti rom a
steroi d préecursibstraadir ds OkbAtion loé anddigbnsoandfor eesBERMs| iAkemdAdoinbil f ene i s

to increase th osjtive effect. on breast cancer otecti.on as well as on
b her benet | cUSr S SN R M ATEE P QIR Ol P e Bl RPN T & rade vt h
the positive andustagabbateca@bd ﬁﬁfasria&o%@&ah@waz.ms; kbrib 009%)] Regdtous dat a
indicate the beneficial effects of DHEA therapy in postnenopausal wonen

through its traNsPBIBIOBESS iththés asaineRiE By krssidla hoderdudidptiopet fi c

intracrine targebrhd§RUFSnddt bN@ELissie@Pbdili€ 8itles Blad Bn&fdb @6 Serol Hof@et . our
data obtained in the rat clearly denonstrate that DHEA can 20 provide the

benefi ci al 1&f faeymennppiengble foacthie ngarwicarmatipie af sleHEA-% asd| BEFA éntest r ogen
recept or nodul gt i.cial Ef ol,bj f g
25[ 0895] It can%ggéeggﬁgﬁ%\orﬁsgggeemgg%ﬁgtuqk) %léplgﬁ%ﬁ%%(?eﬁg%@ge ef%h‘ﬁ?@%’ mul at ory

ef fect of Tanoxbkienrt on 19Wapkalgieaith 198 LaoThk et €1, Y9WBbpdet doyl, 90Mmil t aneous

t r eat ment thkhé?AGE% ;&%. EM 652. HC1 in accordance with its pure
anti estrogeni c-REEEUAY J7°dFY not exert any stinulatory effect on the growh

of the human breast cancer ZR-75-1 xenografts in nude mce. 30 [0096] W
have tested the steroidal antiestrogen fluvestrant (Faslodex, |Cl 182, 780)

and found 1t 8806 o fllsardionmpReransEpNPBhe aaAt e M ogdwIanesierant nay
al so be used i cRIYNAL f‘nfa@trézv'%afb Qﬂ%{bésitiﬁlatt@ﬁqama?g?%&rtnaé%/ Ry eqt iopfp for the

prevention of breast”cancer. SERMs, in accordan h t'he i nvention, may
be admi ni st er edidrpgenhén sdwe mgpskgise sonkhesnadranal treecarsor steveds (habrie t he art

uses them as apt] aski o@ens.) NI 438 ods . SERVSs) 2L OORTLYE. haye gl so noted

a correl ati on bet'vieen t enef’i¢ral ave ori serum
chol est erol arwtibvenredfitbé altraeshe fogeniion off esesgersde petiphkealaistestisirothe bone.

SERMs have,al so .a beneficial effect on hypertension, insulin resistance,
di abet es, %(ﬁd 0588%?% % k%#B]éecﬁnﬁP?Rﬁué%%qﬁqﬂ% toolg)@ G A MRePAL (LA %ndi ng t o
be bound by theery, it is believed that SERVs, many of which

[0067] The almost exclusive focus on the role of ovarian estrogens has
removed the attention from the dramatic 70% fall in circulating DHEA which
25  already occurs between the ages of 20 to 30 and 40 to 50 years (Migeon et al.,
1957; Vermeulen and Verdonck, 1976; Vermeulen et al,, 1982; Orentreich et al.,
1984; Bélanger et al., 1994; Labrie et al., 1997b). Since DHEA is transformed to
both androgens and estrogens in peripheral tissues, such a fall in serum
DHEA and DHEA-S explains why women at menopause, as mentioned

30 above, are not only lacking estrogens but are also deprived from androgens.

[0068]  As mentioned above, recent data suggest that progestins have a

negative impact on breast cancer (Clarke and Sutherland, 1990; Musgrove et



10 preferably have two aromatic rings |inked by one to two carbon atons,
are expected to interact with the estrogen receptor by virtue of the

f or egoi ngwpanto@miof the nol ecul e that is best recogni zedTha2btvenoosdsept or .
Preferred SERVMs have side chains which may sel ectively cause antagonistic
properties in breast and usually uterine tissues w thout having significant
antagoni stic 15 properties in other tissues. Thus, the SERMs may desirably
functions as antiestrogens in the breaspzwhile surprisingly and desirably
functioning as estrogens (or providing estrogen-like activity) in bone and
in the bl ood (WhéPE ddmeett rla%)owétholfepmit@ih@ﬁi@mgcmIirésftaeq?cblrisgr(é thavor abl y
af fected). They; . f o] - r.ol. . I+ Rl - es to a
favorabl e eff e%%e%g%(gog%?zn%fl thg ?@r (ﬁ}égq%og@e}xg I%frgﬁgriulsr{tE%%aﬁ&%egtﬂ?etﬂgdver sel y,
af fect ed by i mbsapenf hetieubtaly adfeo] @driékdlonahd himph dsdohOd@8] Asbrie

denonstrated in Fi , ral.t hough circul ati.ng levels of 1713- estradiol were
el evat ed fromef«)g!f:’ &97326.11&“]6%?%&% rheeldﬁf’ ﬁgf“l%lg‘ieﬁﬁlpsro%%glﬂ%.ngutﬁl.‘z-et ©8 25 pg/
nal (50% el®vaidtetial Bff@nbf@b®gérisaat theleiddnetivn800, 0.5 ng/ kg, orally daily
/[ for 12 weeks), a marked atrophy of the mammary gl and was observed.
Simlarly, in Fig. 10, a marked atrophy of the endonetrium was observed in
ani mal s recei Vo EM@00crnbhed 110/ KQdast, | DHELSEs | RAAFL &N EPe'véntr ageving the
pure antiestrogen EM 800, the inhibitory effect of estrogens at 30 the
hypot hal ano- pidayeloament e etvihs 199 rene do inthbis teeagrintl (Lhetrdas@®) 1M and t hen
secondarily i - I ion ries;;.34

[ 0099] Hot f I ugﬁ@g%@%?%éi%‘g%&{%%%ﬁ%ﬁ)@& 2 lré%i %g‘;blgﬁ ilsne%jsdét,lor}’oss of
cogni ti ve fluncdhhibits thagréowihoomhamambodéase coeet abmigyafessinr ogén nriec €t or s
situated in the nervous ,.central, syste r ohabl | ow | evel s of estrogens
T the br ai . SRR PSR nC R E T SsaF t TR SRt PO ERBgenods
estrogens 5 an[ﬁro%@;lﬁhb Hi@r &ertt Migaatoly Efeces DIBN Bl kpbasdredinBibit high

adm ni stration of sex steroid precursors can pass tﬁrough the brain barrier
and bind to tHBedetsloRjaentrad dht Fowith of sad Fancenie WPt est rogeni ¢ acti on.
On the other hand, SERMs of the invention, and nore particularly those of
Acol bi fene fam I%/, cannot pass through the brain barrier as shown in

exanpl e 8. 15Thu807Y hey s #igH olem@nsipted gonPweptenoup hidipsy supplefreptation
estrogens in bgah @hpgglognaya@w@g_@m@ ed 8 DAL MBI E HOGLS nBesRI T OGENS i N
the breast, uterine, and endonetrial (issues rending this c¢aonbination

( SERMrsex st erdidgogsngaue §8F9geﬁmliyeﬁﬂ&rwrgﬁq%@ﬁwgtsw e ¢nér nent  or

reduction of thespdciic Broriogeihit eRGnidie Tabavierrmiaid@neand entigkhomss 15

[ 00100] As nentigned earlier, . a role for a%firo has al so been, suggest ed
for all these SPRBTGRL T PLEE b5 ERrBHYABWoT HB Lot RECer T EEithand
andr ogens 2 tdieulatiahninafacpthei mysttstrilphy eifedto gf DRIE Aneddsist2@ovwes ah |
additive benefjts.of NN sex steri recurs and ERM.or an
anti est rogen [tb%fggﬁla%ﬁg?ﬁ’&:lsngfr g}fs %CI\}\I}??ld\%ogree@rgvacgﬁssﬁ Ehet ﬁleelta%(’f) ysician at
menopause is tihdTacemehefdel-6f ahdt 3o-fligbedhesa prewbbls ellg lonoluwred 0 be
el imnated by 25 €Si/ 8R€PeA SR AGEIENM et . 3 hg Si onsi bl e
for hot flushes i 1t e cgent]ér‘}lgir nervounse E{?@?ﬁﬁl%&?&g%dﬁﬁhﬁgggﬁﬁig very
poor accessi bisqrpiflogenie FeryeNS t¢ etbesiusddE dum theadienabxeessed Difad sex’
sterol f' PrECUrSar DMHN 8i §1Tacﬂ,atﬂe@éhfﬂédlﬂ,: to |f1&l@lﬁ&a§%ta%%]£i£@g%ﬁ Ci%:ﬁﬂécﬁ%l on in
central nervous system and t | contr flushes w t hout
i nterference bcf)n]tu%%te% “eO‘}B!t;ersieLV\a%’flﬁeelt a 'atlngd,@'t %“%h?@E%WWtF?S“ePWﬁ nate all
the negative eifiectsamfrogstsrioganst ddsuet dimhinaiet €%, exppact af bihet liesuel sk of
breast and ut %'aﬂﬁre%%ﬂ& Ghd tlJuE]s ﬁlﬂ%ﬁq’izets Qﬁe %glgs! (gfl grpdegifrabl%lew n?aSSgulinjzing or

other androgen-related side effects. The same applies to estrogens although

30 we feel that a reliable parameter of total estrogen secretion (comparable to the

glucuronides for androgens) is not yet available.



to sex steroid precursor blocks the stinulatory effect of forned estrogens
on the mammary gl and and uterus while, in other tissues, EM652 wll exert
its 35 owo2benebilci al effect, for exanple on the bone, patmgraoiotoopsast i al |y
reverses the effect of ovariectorny on bone m neral density. [00102] By
removi ng E2, we decrease the risk of breast cancer since our 5 data show
t hat DHEA can decrease hot flushes, vasonotor synptons and ni ght sweats.
However, DHEA can be slightly transfornegl into estrogens, thus the need for
a SERM [00103] No adverse effect of EM 652 is seen on any paraneter
while it 10 should exert marked beneficial effects for the prevention and
treatment of IR@astardiResdiband BSrd@ASEIbonk@BF84bePr ef erred SERMs or

anti estrogens di scussed herein relate: (1) to all diseases stated to be
susceptible to the invention; (2) to both therapeutic and 15 prophyl actic
appl i cations; @id](3)A tRedbRir8h 86 PHRERREEMS 6RlboROMRRSIId NS aRd Kits.
[001051 A patient in need of treatment or of reducing the risk of onset of
a gi ven di seastocigepied (Whlyieragl PP TreMaplebs b 188ho e trchibpth tesetierdns ease or
one 20 who is ] LJ j 6 t where
ot herw se st atazlgl,sﬁltqﬁtéﬁcg%%? %E}}egt?dﬂ%%%% (gk& C(tbﬁgb(g)gltg g%em(i:{g%%%udr?ts fEe
(concent r at i orlgecantbopardesa ofllsdBenzret sit,r1891) o yeadhentheith PVEhhdsaitsoileen dent i cal

for both therapeutic and .,pro |.act.i ur pposes. The. dosage .for 25 each
active corrpone%f’wtﬁli tgc%g%"ggteh%péflhorﬁd "ﬁtkﬁ’geéj%ﬁé(’?@ﬁ%trﬁ’l 1g@s"g@flectt(i"TBlZ8‘iisease

bei ng treated fhao(Kaplir b REHSCTBS). MR6& el idoat hhinadl @hsonsehsdrsd ReihRg
reduced) . ggo 07] Except when ot herw se noted or where apparent from
context, d aé@g‘ BBty farrl fechatgnhindgtotale bodie WS ripeignted BRET PEct ed by
30 phar maceut i Gabo&XEikRiRMSne HIPINRDHEN AT 116FSoWk 2QUNBEnth RALEENt S,

al t hough such additional ingredients are“desirably included, as shown in

t he exanpl es hmrednn pbstynedosagel wamnen (Ieqpsarkie, 19¢6)] | , tablet, injection or
the like) commonly used in the pharmaceutical industry is appropriate for
use herein, and the 36 terns "excipient”, "diluent”, or "carrier" include
such nonacti veodTgr ediierbseram etadlitlqd csaddpyrdsitg hitholc steagad hale Behh acti ve

i ngredients. in _such dgsage for int i ndustry. . Eor. e le, . typical
capsul es, Eil I Irg?org%dt @ﬁ}eﬁggﬁé{f?t:%&e Posgﬁ)his?imgfmlniaﬂéi‘ﬁalgqchuﬁﬁzg Bhildlei pi ent s,
flavorants, prabertauaddusd®, aond tethestéroke implanbehbienbéandfthnd[ BGOAOB}ordl | of the

active ingr edle?géigntu grq orh g‘s%ggxtl ilt1 q%"exge?l glgpgs?esopggozi%%%S}?o%tmenopausal

women (Savvas et al., 1988). Although the difference observed in that study
has been attributed to the different routes of administration of the estrogen,

20  the cause of the difference could well be the action of testosterone. As index
of increased bone formation, an increase in serum osteocalcin, a marker of
bone formation has been found in postmenopausal women receiving
methyltestosterone plus estrogen, compared with estrogen alone (Raisz et al.,
1996). A similar stimulatory effect on serum osteocalcin has been observed

25  following treatment of postmenopausal women with percutaneous DHEA for
12 months (Labrie et al., 1997¢). Moreover, androgen therapy, as observed
with nandrolone decanoate, has been found to increase vertebral bone
mineral density in postmenopausal women (Need ef al, 1989). Although
androgens are gaining increasing support due to their unique actions in

30  postmenopausal women, virilizing effects are observed with the use of
testosterone (Burger ef al., 1984; Studd et al., 1987).



herein may be formul ated in pharmaceutical conpositions which al so include
one or nore of the other active ingredients. Alternatively, they nmay each
be 10 admvoizstoersscdoseparately but sufficiently sinultanequscA2nioiioo®sso t hat
a patient eventually has elevated bl ood | evels or otherw se enjoys the
benefits of each of the active ingredients (or strategies) sinultaneously.
In sone preferred enbodi nents of the invention, for exanple, one or nore
active ingredients are to be fornulatedysn a single pharnaceuti cal
conposition. In other 15 enbodi ments of the invention, a kit is provided
whi ch includes at |east two separate containers wherein the contents of at

| east one contRHBArandidbHemsal bbesihiol e or in part, fromthe contents of at

| east one other container with respect to active ingredients contained
therein. 20 [00109] Conbination therapies discussed herein also include use
of one active [pmg edifion(ifhl dUe6iIHE @TREAROMitH ih LlReRBRNUERCE uiaiff a

medi cament for the treatnent (or risk reduction) of the disease in question
wher e the tT edepitiAncoiyRSrediehttromnd athernsslciosis ((Jiewkainst erl %8% Goladu
ingredient of Lhe ¢abraaliaR iniageer qkao_?gmw o) MR nidRY Ethi:OfcoFOr  exanpl e
in one 25 enmbodi ment, the invention provides the Use of “a SERMin the
prepar ati on ofhcamepeli dangest edperialls e dasliviogisemratioront WHEA andPXIEY-8r oi d
precursor in ViV itn. the treatment aof any of di seases r.which the

Pt esent conbi it s el Tp e EEA TR evecthty Bed [ErEiRERERLMRT abhbs! svear,
i rregul ar nmenstnduabiuenmodeis RIHYAsydmphsmetioe tatuees tiecen®e napaus@ulatid® [ 00110]

Est r ogens e wel.l -kno sti e.the proljfe ion of bre

epi thelial ‘cell lﬁtﬁ‘&gﬂv%‘l\@l &%P(ff f’gg]lrgz%}i %lﬁa‘?yteg@i 15{"3{9%%(0%13’}1?“ £l ﬁgéoéase t he

ri sk of cancerriseaceumyliadi ngbesidndanbgenahl 6ff&@f rdrisSHERAhadTAKoMRSHI t i n
neoplasia 37 (Preston Martin et al., 1990). Based on this concept,

anti est rogens Was¥eHerihg dergatteas s srigPae thar et wighess (Hanehilt he

obj ective of redgcing the rate of cell division stinulated by estrogens.

5[ 00111] We have ‘al so studied the potential interaction of the inhibitory
effect of the novel antiestrogen (EM800) with that of sex steroid

pr ecur sor n the wt h_.of man - 75-1 hreast cancer .xepografts in
nude m ce %i*ﬁﬁﬁg?ne&n53%#%¥§F#3??%ﬁubPO%ﬁ%&¥W8&gPﬁ%g@l ?8JF8§V and 4 show
t hat DHEA, by DHEAl treaat farhe® dosés, wsetavec fusesthat Skulia B8%anathmakt i on of

tumor 10 growt h whi l e near conplete inhibitjon.of tunor growth achi eved
wth atow dostelpeachuhdpreRlrgR Gaidon B CarhC hudh uy BReAtlrrsod 15 The
limtations Or\s[t)hé}ﬂ&qd@tr&ﬁr@%)dmédv)ér,Ql@\@ilyf@@ﬁﬂfsﬁﬁi%ﬂch%Vrﬁ‘g peldA fpown.  As
an exanpl e, BMD neasurenents showed no change in rats 15 treated with the
steroi dal ant i ®3PrBgn Op & 7Srger el prriestivryhen daagasgthppdoming Hidet y changes

were seen Ry hhsLo®RsRRONRLIH a(nﬁad.zmghﬁ@nf\tnugﬂf% %rfkigﬁgﬂoszgiﬁbl)afn LT erences

were reported wth Tanmoxifen (Jordan et al., Si bonga et” al ., 1996).

20[ 00113] It sﬁnw!ﬂudé,hhﬂﬁn@@bdub¢wﬂm¥@m@@ed@bdﬁ@ﬁnﬁﬁebaﬁﬁﬁénsbmb i s not
the only abnorgmlif Y, 35506 fGdwi ! Hbeh%?ﬁ&%%eggﬂeofsée&& 9t Rl o ! B t NUS

i nportant to analyze the changes i'n bi ochem cal paraneters o Bone

met abol i sm i ndticade ylenard Grswe dpotasdd barid % withtmedtasige in dredgucdse gai n a

better know edge of their action., 25 [00114] It i rticularly jnportant
to indicate th‘%f’p% 5 tg Slnllgf‘%ggzt%ﬁ 361%" lﬁhféﬂve J&‘t EM%SBE@WP%HV%%g& ed

benef i ci al 2%f ffetttwingnD HEpoddmintstlatioe hemitplovpasanet BHE Acfctibemas aeb abol i sm
In fact, DHEA annF di.d not affect the urlpary Pydroxyproline/creatinine
ratio, a marker*eBf ‘Wofe BoMidlergrd JAen My IgBVEr ITOMo hypershelederolsEa coul d be

detected on daklyrabé bmnar3003).

[0075] In a previous study performed by the same group, DHEA

30 administration for 6 months decreased total body fat mass by 1.4 kg while fat-
free mass was increased by 0.9 kg (Villareal et al., 2000). Effects of androgens
on libido, hot flushes and quality of life.



cal ci um or phosphorus excretion (Luo et al., 1997). EM 800 decreased the
urinary hydroxyproline/creatinine ratio by 48% while, simlarly to DHEA, no
ef fect ofwBkbBO@smas seen on urinary cal ci umor phosphoras/caecroanison. EM
38 800, noreover, had no effect on serum al kal i ne phosphatase activity, a
mar ker of bone formation while DHEA increased the val ue of the paraneter by
about 75% (Luo et al., 1997). 5 [00115] One of the unexpected effects of

t he conbi nati on of DHEA and EM 800 rel abgs to the urinary

hydr oxyproline/creatinine ratio, a marker of bone resorption, which was
reduced by 69%Hdn HetmBREX basrd EMBUOS wereggednbi sbdepartids vieked bei ng

statistically ffl.flr?c':a%ﬂé i R5QeR Wnifd ﬂﬂﬁé H%m48?"/0 d ajy. btrLfaQ’pl m)ﬁéggdby EM 800

al one whil e DHEA al one did not showalee ect. tion of
DHEA to EM 800sekndr dpsenctiop Bostsdsewithhidsi nomypref é:otn dfe ENtBOecale bone

pabsortion, ASBhalRRRL A0, AIOLIGE DeKBEShed Sl gty of b, addi Ll on

of DHEA to EM vvastéaproxmn seln urrn
(from 23. 173. 5xhbolt3, 7PID). V%anihychos’bdhl band 0Qalth (qa0s Qdd) inabreti lie 156 %

decrease in urinar om 15132. 726, 59.061-4.7

wri ol/ 24h/ 1009”85%% agri])seg‘éagpéejeétfg J@Fﬁf‘e“(tﬁlﬁoeté% 9?987 1f1§MleVi%6?ig?W

I nportantly, thaelr6@mpiphatirandeientbhtG0R (BRMnlAEA: iiN20V0akEIRE bOM Z®Md).r at s
treated for 12 nonths had beneficial effects on bone 20 rmrphorretry

Trabecul ar bone volune is particularly inmportant for bone strength and to

prevent bone fpgefur egndrbBUR: aleMiien 5}9 e ORedoRbd dYarod RIS

[{0 %, {?jul ar bone
volunme of the tibia increased from4.10. 7% in ovariectom zed rats 'to
11. 90. 6% (}ﬁ:o I@QE)SHW asv BHBANEInsiheanhédse of maaddﬁxmdrogensfarENb@ﬁﬁotv@le—lEA

further increase [ vqu to 2514.7. a,value simlar to
that found i na];in?lac &ggﬁ%mﬁ < Q%ﬁgth Hiubsf © OOt B e}“r]l"}g 93¢ JB'6F%¢B. 57 0. 08
per mmin ovarhubntajmnz(éaissmatmozltEﬁatgtmmﬁffem the manewgmqencdn@e@w&?%

i ncrease in trabecul ag. bone nunb %@%par eg tho pvari ectom zed controls. The
stinulatory ef FaRTSHY “BHIERST GRS 1thsy haye an pluengs qpiex el

si mul t aneous tiheatsEBdssoM, 200GM: 8AOulant @hﬁﬁqb@ﬁea%beglqm Bnradtirlegnal 28%

i ncrease |n trabecu] ar bone nunber (p<0.01) rrgared to that achieved by

DHEA al onelq Fiigtc hagh an@ioﬁ?msa%‘qd;ﬁmf)&%‘sdﬂﬁiet‘iaﬁﬁl oia @eb 1098 DBEAct & eat nent ,
resulted in angagghsional 15% (p<0.05) decrease in trabecul ar bone
separation, conpared to that achieved 39 with DHEA alone, thus leading to
val ues not different fromthose seen in intact controls. [00118] As

conpl ement toh[g i *nuqﬁr 'd%?to dQ’cach?% neqltsl; D¢ £l urggr?'s ?cﬁ%e Hé?ﬁé}g tibia

illustrates t crease inmt ecul bone vo
met aphysi s i nddE@&abglealﬂE@esmb@i/am gercetrairwalbblemg eaatel%gr adbdpArsl ¢&ergonpar ed

to ovariectom zed controls (B), | | e partial inhibition of the

sti mul at or%;P ef%@l{y %Qlfbﬁé}&r‘g{fl{ @Tda%ﬂgf“éldé%%l %‘?ﬁrmm#%ﬁ )a FOEE VEBCISEA _

treatment (D).thOnmbjoe gdybRslofianshd daFHnsdkatjRpiodts, DEEAI} Nrsapinat i on
nervousness, memory, and insomnia have been observed following addition

of androgens to estrogen replacement therapy (ERT) (Notelovitz ef al., 1991).

25 [0079] Loss of libido and/or sexual satisfaction are common in early
post-menopause. The addition of androgens to hormone replacement
therapy (HRT) is known to have beneficial effects on these problems. Shifren
et al., (2000) have found that transdermal testosterone administered by patch
improved sexual frequency, pleasure and mood in surgically menopausal

30 women. The effect was seen at a daily 300 pg dose of testosterone, a dose that
led to serum testosterone levels in the upper limit of normal. Testosterone
treatment has also been studied in non androgen-deficient women

complaining of decreased libido (Goldstat et al., 2003). Such treatment with



10 with EM 800 resulted in a conplete prevention of the ovariectony-induced
osteopenia (E), the trabecul ar bone vol une being conparable to that seen in
i ntact coworolei46d). 40 Table 1 GROUP URI NE SERUM CALEctaRbiotaoasbs 24h/ 1
00g) PHOSPHORUS (gnol/24h/100g ) HP/Cr (p.nmol/mol) tALP (I U L) CONTROL
23.17 1.55 132.72 6.08 13.04 2.19 1114.25 14.04 DHEA (10 ng) 25.87
3.54 151.41 14.57 14.02 1.59

27

testosterone improved libido, sexual function as well as quality of life
compared to placebo. Similarly, in menopausal women with normal levels of
androgens, the addition of methyltestosterone to estrogen increased sexual
desire and frequency as compared to estrogen alone (Lobo et al., 2003).
5 Among women with dysfunction of sexual interest, desire, androgen therapy
has been suggested for those having free serum testosterone levels within the
lower quantile of the reference range (Bachmann et al., 2002). In fact, there is
increased use of testosterone to treat hypoactive sexual desire disorder
(HSDD) (Sherwin and Gelfand, 1987; Davis et al., 1995; Shifren et al., 2000;
10 Goldstat et al., 2003). These randomized clinical trials demonstrate that

testosterone is effective in women with HSDD.

[0080] The androgenic effect of DHEA should also be useful in reducing
hot flushes. In fact, androgen therapy is successful in reducing hot flushes in
15 hypogonadal men (De Fazio et al., 1984) and in menopausal transition in
women (Overlie et al., 2002). Moreover, the addition of androgens has been
found to be effective in relieving hot flushes in women who had
unsatisfactory results with estrogen alone (Sherwin and Gelfand, 1984). Hot
flushes are one of the main reasons women initially seek HRT therapy, and

20 estrogen is very effective at alleviating this symptom.

[0081] A clear example of nature of androgen deficiency of adrenal origin
is provided by cases of adrenal insufficiency. (Arlt et al., 1999) have studied
the effect of DHEA, 50 mg daily and placebo for 4 months in a population of
25  women suffering from adrenal insufficiency. Treatment with DHEA raised
serum testosterone in the low normal range. Such treatment increased the
frequency of sexual thoughts, interest and satisfaction. Well-being, depression
and anxiety were also improved. In a study where DHEA was administered
at a high 300 mg daily dose, a greater subjective mental (p<0.016) and
30  physical (p<0.030) was observed in response to an erotic video (Hackbert and
Heiman, 2002). In a study performed in women receiving 50 mg DHEA daily,
improved libido was observed in women aged 70 years or more but not in
those aged 60 to 70 years (Baulieu, 1999). DHEA has also shown beneficial
effects on hot flushes (Baulieu, 1999; Stomati ef al., 2000). In a recent Canadian



198.38 30.76* EM800 (75 big) 17.44 4.5 102.03 25.13 6.81 0.84** 114.11
11.26 DHEA + EM 800 3.71 O0.75** 59.06 4.76** 4.06 0.28** 204.38 14.20**
Tabl e 2 woBbfoeaso1iof 12-nonth treatnment with dehydroepi aogrcaberooosss ( DHEA)
5 admi nistered alone or in conbination with Flutam de (FLU) or EM 800 on
bone markers and serum i pids. Al kalineOH proline Cholesterol Triglycerides
G oupphosphatase / creatinin U L1.4npol /mmo nmol / Lnmol / L 1 I nt act
Control 30 3** 15.4 1.3 2.28 0.12 1.4 0.2

survey, 70.8% of practitioners add androgen to estrogen to enhance quality of
life (Gelfand, 2004).

Other potential benefits of DHEA

[0082]  The 70 to 95% reduction in the formation of DHEA and DHEA-S by
the adrenals during aging results in a dramatic reduction in the formation of
androgens and estrogens in peripheral target tissues, which could well be
involved in the pathogenesis of age-related diseases such as insulin resistance
10 (Coleman et al., 1982; Schriock et al., 1988) and obesity (Nestler et al., 1988;
MacEwen and Kurzman, 1991; Tchernof et al., 1995). Low circulating levels of
DHEA-S and DHEA have, in fact, been found in patients with breast cancer
(Zumoff et al., 1981) and DHEA has been found to exert antioncogenic activity
in a series of animal models (Schwartz et al., 1986; Gordon et al., 1987; Li et al.,
15 1993). DHEA has also been shown to have immuno modulatory effects in
vitro (Suzuki ef al., 1991) and in vivo in fungal and viral diseases (Rasmussen
et al., 1992), including HIV (Henderson et al,, 1992). On the other hand, a
stimulatory effect of DHEA on the immune system has been described in

postmenopausal women (Casson et al., 1993).
20

Previous data obtained with DHEA in women

[0083]  The use of estrogen replacement therapy requires the addition of
progestins to counteract the endometrial proliferation induced by estrogens
25  while both estrogens and progestins could increase the risk of breast cancer
(Bardon et al., 1985; Colditz et al., 1995). In order to avoid the limitations of
standard estrogen (ERT) or hormonal replacement therapy (HRT), we have
studied the effect of DHEA administration to 60 to 70 year old women for 12
months on bone mineral density, parameters of bone formation and turnover,
30 serum lipids, glucose and insulin, adipose tissue mass, muscular mass,
energy, well-being as well as on vaginal and endometrial histology (Diamond
et al., 1996; Labrie et al., 1997c). DHEA was administered percutaneously to

avoid first passage of the steroid precursor through the liver.



OvX Control 51 4 11.7 1.2 2.29 0.16 1.1 0.1 OVX + DHEA 201 +25** 7.3
1.0 1.78 0.16* 0.8 + 0.1 OVX + DHEA + FLU 103 10** 14.5 1.2 2.27 0.15
0.8 0.1 wwxolHEgo1e EM 800 202 17** 6.4 0.63 0.09** PC@/CA20R/008589p<0. 05;
** p<0.01 versus OVX Control 10 41 [00119] The inportance of the

andr ogeni ¢ conponent of the stimulatory effect of DHEA on bone

hi st onorphonetry is also supported by the effect of DHEA on markers of bone
formati on and resorption. The concentratz'Pon of serum al kal i ne phosphat ase,
a marker of bone formation (Meunier et al. 1987, 5 Lauffenburger et al.
1977), was i ncf@&‘ﬂed Pledrvs thuy eyaluster Dedeficonefrablenit oepzmménﬂ lb/eralpyl n

DHEA-t reat ed apiigl §o 1§H@Qec§'gérﬂg Slbe%tdé‘g&d%ﬁr fo¥ 1§f f e s i 60 54 e}ézetar ol? DHEA on

formation (Table 2). FLU reverse SET mit atory
t hi s paraneter V\/\Mﬁehe(l\EN/ﬁ)BOQHWa@pqmtsm grafuremattsehbecd noGhatdreindidiigr hand,

since hydr Oxyp‘I‘N%l i af & b ggsciaeg:reglsjer fnns%bglﬂlarlleab%g gk]%%g{datﬂ?évngsg ait %2 months
5 (p<0.05) (Diamond et al., 1996). Bone mass density was increased by 2.3% at

the hip, 3.75% at the hip Ward's triangle, and 2.2% at the lumbar spine level

(all p<0.05). These changes in bone mineral density were accompanied by

significant decreases at 12 months of 38% and 22% in urinary hydroxyproline

and in plasma bone alkaline phosphatase, respectively (all p<0.05). An

10 increase of 135% over control (p<0.05) in plasma osteocalcin was

concomitantly observed, thus suggesting a stimulatory effect of DHEA on

bone formation.

[0085]  Measurements of mid-thigh fat and muscle areas by computed
15 tomography have shown a 3.8% decrease (p<0.05) of femoral fat and a 3.5%
increase (p<0.05) in femoral muscular area at 12 months (Diamond et al.,
1996). There was no significant change in abdominal fat measurements.
These changes in body fat and muscular surface areas were associated with a
12% decrease (p<0.05) of fasting plasma glucose and a 17% decrease (p<0.05)
20 in fasting plasma insulin levels. Treatment with DHEA had no undesirable
effect on the lipid or lipoprotein profile. In fact, there was an overall trend for
a 3% to 10% decrease in total cholesterol and its lipoprotein fractions. Plasma

triglycerides were not affected.

25  [0086] The index of sebum secretion was 79% increased after 12 months of
DHEA therapy with a return to pretreatment values 3 months after cessation
of treatment. DHEA administration stimulated vaginal epithelium maturation
in 8 out of 10 women who had a maturation value of zero at the onset of
therapy while a stimulation was also seen in the three women who had an

30  intermediate vaginal maturation before therapy. Most importantly, the
estrogenic stimulatory effect observed in the vagina was not found in the
endometrium which remained completely atrophic in all women after 12

months of DHEA treatment (Labrie ef al., 1997¢).



10 not reutilized in collagen synthesis, it is a useful marker of collagen
nmet abol i sm or osteodastic bone resorption. In the present study, the
urinary hyorowygasabi ne/ creatinine ratio decreased from ETA2210000898M01 i N
OvX controls to 7.31.0 nol/mol (p<0.05) in DHEA-treated rats (Table 2).
The adm nistration of FLU conpletely prevented the inhibitory effect of 15
DHEA on this paraneter while EM 800 had no statistically significant

i nfluence on the effect of DHEA. [00120jp Moreover, serum chol esterol was
reduced by 22%from 2.290.16 to 1.780.16 mvl/1 (p<0.05) by DHEA treatnent,
an effect neutralized by 20 concomtant treatnent with the pure

ant i andr ogen Fhddy) Thangdelblh PRl iliif, BGIAR Biteriogepkld 80Buan the

ot her hand, decreased total serum cholesterol further to 0.630.09 mMmvl/1
(p<0-01), t husherepehimgpesti®Esertanbalbivtaongn ethfargh, iNo tsargfarmptieml Injo
significant change was served in.serum.triglyceride. level Lt h, any of

t he treatnentfngséﬁnifgng?f?ﬁ¥§§sfﬁo%?T?Cngﬁé%b §g§%f§$ﬁ?%?§g¥ﬁﬁo not e

t hat the pat enignifidanbkidereffeetf €hd abfen&VbBaIMolAtise ol Mhe hod @sdtenol by s not
prevented by sinultaneous treatnment with DH Luo et al., 1997). 30
[00122] The bﬁ?@fﬁ RS é&egﬁor@ﬁgﬁgaggﬁﬁ% IR B B0 0 be
related to an thHedR 3 ProgistiNendirb® bRhsQRErT BRObReA ih@holsefi@t ful ly
conpensated by the secondary increase in bone formation. In fact, the
paranet ers of BARMREHcHebInsy minerdrreanty poshéhe Bsisas inoreranestavediatised in

Ost eopor osi s afﬂgkkppwbﬁ@grﬁ\am%é P paAflu Qi B CRr ARE phdVahBRbd g bY 35
estrogen repl acenent therapy. The |nth|tory effect of é@trogen repl acenent
42 on bonelX ortraatheart dfsostdopsrdsisl drglviedicete a esigue afvidty af Pt ed beeehani sm
between bone rgsorptl on. and bane. FALIRLL O SHER L0ate{ O DIl PRRY.
est r ogen- i ndudet et BnY i BORETTESSH ptidohenfrai ns & redlction in bone
formati on (Parthé tdte ofli28)lossb [ 00123] Cancel | ous bone strength and
subsequent resistance to fracture do not only depend upon the total anount
of cancel |l ous bone but also on the trabecular mcrostructure, as determ ned
by the nunber,[os88ze, AmeledfSdndiriitehi tlas dket Peopfosabeaudgeessibhemleassy of
ovarian function in 10 postnenopausal ~wonen j s acconpani.ed by a significant
decr ease iHSt&P%tkF?aﬁgEﬁﬁgpiﬁﬁﬂgaWUPuﬁ%“WNb4 %ﬁ“@?tghgp&ié?égeV%kanatsou
et al., 1985),00®ihk Y1 fjé%hﬁlteﬁ&il.,tzg()@. dEGFRRRE wihikht e AIBeEyrARdizeligna | esser

degree, in the wdth of trabecul ae (Winstein and Hutson,” 1987). 15[ 00124]

In order to fdukinfrandiRé hesaibeermshom thervamybasheel robf it Alaheipeent i on, for
any indicationydiscu i t i.pvent.i. enpl at h ceutica
y V&]lgaggg. &%ﬁﬁaﬂq{jﬁeg’é‘édﬁﬁahﬂ SPALGN RBNLEHPLA! SR NPRIB

conpositions i NC e sex steroid’'precursor in a
si ngl e conposihetaand pres shvrusitoanes 08 tadifh niestasat irph.of Hehadoapodistdson nmay be

itable f dmnistrati [ traditi I 20, donel udi but t
i m tod t oSl at NP QEr BEY TR SHECR AL G 1o TR TARC ar

i njection or pereutaReESAGNENNI2E00) Ast@Ben tlluedshata-afbodi dgssRionankit is
provi ded wherein the kit includes one or nore, §5MM nd s§x %%g{oid
precursor in s@pRFAER &hsFeas RrogratcEmIstigs Hus OPPPRide f%*ﬁ&vﬁw dPBE4pBr opri at e
materials for grabogdm nistration, e.g. tablets, capsules, syrups 25and the
i ke and for transdermal admnistration, e.g., ointnents, |otions, gels,
creans, sustained rel ease patches and the Iike. [00125] Applicants believe

that adm npstrighdepn Ofn 2EENBLHA bA@RLEERLK 0P8R BN ENS @¥erShi el RhShiRREEUr SOr'S
has utility in the treatnent and/or reduction of the %0 i nci dence of hot

flushes and svi@atemeTke isgaippored By labgrasny slagt Anpang) theragstregen improves

synapse formation on dendritic spines in the hippocampi of oophorectomized
rats (Mc Ewen and Alves, 1999, Monk and Brodatz, 2000). Moreover, estrogen
improves cerebral blood flow and glucose metabolism and it may act as an
30  antioxidant ((Mc Ewen and Alves, 1999; Monk and Brodatz, 2000; Gibbs and
Aggamal, 1998). Estrogen has also been found to prevent B-Amyloid 1-42
from inducing a rise in intracellular calcium and from causing mitochondrial

damage (Chen et al., 2006, Morrison et al., 2006).



(whet her SERM antiestrogen or precursor or otherw se) may be fornmul ated
and adm nistered in a variety of ways. Wien adm nistered together in 43
accor danceowntom4siie i nvention, the active ingredients megTha2acmonssst er ed
si mul t aneously or separately. [00126] Active ingredient for transdermal or
transmucosal is preferably 5 from0.01%to 1% DHEA or 5-diol.
Alternatively, the active ingredient may be placed into a vaginal ring or a
transdernmal patch having structures knoywn in the art, for exanple,
structures such as those set forth in E.P. Patent No. 0279982 or in an

i ntravagi nal cream gel, ovule, or suppository. 10 [00127] Wen fornmul ated
as an ol ntment 009bgtl 3lﬂeregl lnqv@ %glmvifa\éﬁgeeﬁroﬂrclﬁﬁ‘bgp%w&rtYl_atthqu% A' ke, t_he
active conpound is admxed with a suitable carrier which is conpatible with
human skin or cniticdsge aniddewifenthe bapefisend etfecinsioestvaensogm ReUAPRINERE BRI

penetration of ,the ¢o d through.t | ul I arriers
are known in t(ﬁgccﬁre “Qﬁ%ﬁﬂnﬁr@l é’g%ﬁl%argcg %e%%éo@d%%oﬂé%ﬂ?’zzg O'Eéoér{fg‘éegfﬁ:HF and
G axal base. Sasalay Reoaaresc2e0d)y Tay abdtdbheits eregrepn Glaxdhe bastencavai | abl e

from d axal Canada Linited Conpany.. Other suitable vehicgles can be found in
Kol I er and BunV iﬁsﬁﬁ%%%&?%@%@%“ PEMGURCS HHPACHE ‘%%Wivé enytge
preferably onerdammwtichatifieladCificy endnBpsediBMIGE)dy) Sstap) redatdgles- at

anbi ent tenperature at the concentration of active inggredi ent that is used.
20 The carri errsfieid| dephsitian sutheibepianyhajras qsegasierens hagitht aRresthettschni bi t or
on a locali zectxgreteﬂ. PbogSKiAn A, M@sa to which the conposition has been
appl i ed, without running or evaporating for a tinme period sufficient to
permit subEtantial penetration of the precursor through the |ocalized area
of skin or m e%%{l?sn% DAER. Egﬁbm&ﬂ)ﬂ%tfE&Et?lfgemmeeaﬂdtan\ﬁ‘r&éen?@éﬁ&tsa desirabl e
clinical 25 effect. The carrirer 1s typically a mxture of several
conponents, e.g. pharmaceutically acceptable solvents and a thickening
agent. A m xt f anic and in ni ¢ solvents i ylic and
P popiyl i o sol BT ¢y PENySn ilfesk CERAP RGPS SRR M A RREY,
[00128] When fQenit ah €tk @swaln oDYRI78-1kndroyagihaad alsupposihbemytoonhibhe | i ke,

t he active conpound is adni xed with a suitable carri.er V\/n}iP.ch i.s..conpati bl e
with humanlEVagrﬁﬁﬁfo‘ﬁ%k%ww’rl&?hé@fiéﬂme]é‘@m grengma i Hiegat dpis PPy e of

glycerides of Mg;f&&%@a bathy sipcildadousRantihisthdd of Mé bersaltanangespeci al |y
44 Wtepsol H 15 base (available from Medi sca, Mntreal, Canada). Any other
|'i pophi | i ¢ basButptfe 482wt phals el 98%ec bl tagsden thater dxta infiselridfa oi | or
ot her conbi nat; j I 1S Shinirl g%ggl Poefel ped sex
steroid pr ecurlégggetg%%tv%feﬁg%?‘gre gﬁgcregg}t}elr otne [l)I—IIE,&? avaiol able, for

exanpl e, fromReaguamay h@rapadiyegst Verac ralls, in MExi oo) thaf 60468} iifhleitasar ri er nmay

also inclu vari o ddi tives, conmp sed i.n .ol nt t | ot ions and
supposi t or ?[zs %Eﬁcjt é%ﬁ%f%?w ?(jrﬁjcl?%eeto%gtn%taincangﬁ%r%n %P@%Iﬁn%ﬁ? gr.le’ For

exanpl e, fragregsasouliant iQAPgEANSGisilap aiHibires cffged hdvedeayebdesyedtzhivekeni ng
agents such as carboxynet hyl cel | ul ose, rfact anl;s tabilizers,

enol | i ents, co?%??ﬁa'ldﬁg?ﬁrép%ﬁd“%’t‘%e?”c& PP €44 APl may be present.
[00131] Treatnent in accordance with the invention is suitable for 15

i ndefinite continuation. The SERM or antiestrogeni c conmpound and the sex

steroi d precurl®8¥2lcaVahaw gewadhrnPSEdreerts bynctipel dlegs opdupen Bl may be
fornul at edpyM t . GAAVENL @%‘ tRinaf e el tmc%@hgga? N tner(19bri8 PY AY dri ed

| actose, mcrocrystalline cellul ose; and magnesium stearate into tablets or
capsul es for ob8rc)adhiniistintct demal rafsoGeadRjentheithhdilha inglseteanzes can be
wor ked into table r_.dr r i . X ] ! | ver ul ent
carrier subst alﬁ%:ngs?% d%ﬂ?:lﬁ' @@%gﬁﬁ’%ﬁg? ?tg ’el?lgg)g} ﬁg%%%?%%ﬁlja gbg!r)’%di cal ci um
phosphat e, andi¥¥nders such as polyvinyl pyrrolidone, gelatin or cellul ose
derivatives, possibly by adding 25 also |ubricants such as magnesi um
stearate, sodiumlauryl sulfate, "Carbowax" or polyethylene glycol. O

course, tasie-[)09y OViMg Sdhst aneatol abdied ageethd fecthiepreaess &hicral
adm nistration fornms. [00133] As further fornms, one can use plgigi capsul es,

e.g. of hard ¢8It tRderaendmaRirex deor BRveir!ntin vyemer il bapaapeEoronpri si ng
a softener or ﬂﬂgla@%h{éh,zﬁrmer%fﬂuse, are not only deprived from estrogen due to the

arrest of estrogen secretion by the ovaries, but have already been submitted



gl ycerin. The plug capsules contain the active substance preferably in the
formof granulate, e.g. in mxture with fillers, such as |actose,
sacchar oswp 20mmasd10l , st arches, such as potato starch oPCIOA20PE00898,

cellul ose derivatives 45 or highly dispersed silicic acids. In
solf-gelatin capsules, the active substance is preferably dissolved or
suspended in suitable Iiquids, such as vegetable oils or liquid

pol yet hyl ene glycols. 5 [00134] The | otgon, ointnment, gel or cream should
be thoroughly rubbed into the skin so that no excess is plainly visible,
and the skin SRbHf KOS Bt JRcsaratSicnPesas toragireasnadf fact gsnalor Ompe

transder mal penghs@tdPambas cq%awggqs @%ﬁ@aéﬁbfbmtthlra%; i HRWbenand, nore
preferably, at least 6 hours. 10 [00135] A transdernmal patch nmay be used to
del i ver precurssegetedninagesr dabde efvat h19¥9Hawi he aedohi dfuaasirogens jig wompal | y
applied for a ' : : | contacts
active ingredfgﬁﬁg?%%gggﬁgﬁﬁ%*ﬂgﬁ}tgg%Fgﬂ%&ﬁm§rﬂg%?ﬂgpgkgﬁ%aﬁ§%%£§onstant
del i very of5 adhithe sengnedhemtratidd Jf OOHBA] arkl MEHAS (fabtie &hstletd9Eb). dr ug
delivery syste t hat .have been devel oped are in.use, are suitable for
ol | ver ! ng ¢ he-Ter et ndr et THA B eBih Hdfouis 3 Fhlefdl o”or

rel ease is typepatdnfertOoerplyl adl goyi- aadmipobtmeihdfausd, Ofhus Ofaldyaipagsage of the
active ingredient through a controlling nmenbrane. 20 [00137] Mechani cal
aspects of tratygeiqpgal gélén%ee%efyﬁ@* hspe trepSlaeses ot erre steeids Bhepchcsl!

expl ai ned, fo%n%&%E%L%,cbﬂwHQh%%Qo§§4k%ﬁaﬁghﬁ@M&aﬁ&%@gﬁQﬁgﬁa r%%ﬁsgzz,

5, 135, 480, 4, 666, 441, 5%624,665, 3,742,951, 3,797,444, 4,568, 343,

5, 064, 654, 165, ot Gggers, 0 Peripbral titreeslfronl v sigrad pofcuptsir shclapeDHFdor por at ed

Pat ont 02799821 arit Byt Pon BEPEIR ARSERARCNA el 3% PR RR Govi ce

may be any of Hrhasst gewer plotdcyipess kebwa oh pthdn derafice thSERMI adigninidhegirnve mat ri x
and reservoir-t%ﬁg t&insdernal deliger d vice%. 30 The ev&ﬁ?tﬂ%% i ncl ude
dr ug- cont ai ni g Wt i%E8TPALEFEr BEFng H Ber RO hBSHC (e B cti ve

i ngredi ent andiggicglaERT.er. In a reservoir-type device, the reservoir my be
defined by a polyner nenbrane i nperneable to the carrier and to the active
ingredient15 46 [00139] In a transdermal device, the device itself

mai ntai ns act i ygy4) Narediiend dh iBARLRCthe Wehdtidd1 @S 0k 5t 1E RCREIA §Qn5k'”
surface. In such a device, the viscosity of the carrier for active

i ngredi ent is pBthewpagehrerrnert Hanugl ith tansfopnatiom o gedrogissaid/ent syst em
for a transder g, dgui, GG TBY ylNelile el Ao XMl A HEnAChT rbdepear
al cohol |actat@ an &lp opyl ene g yco?, or ot her. soient systens Known in
the art. The datfavie dungiaediobtrinadiain be dit séakly edbnoonsgaiepdnd&HEA dahe
carrier. 10 [00140 or_attachnent tao .the i.n, a,transderymal patch may be
mount ed onth. SUPLIE A ZARELS & Ean 8 Rl Fitg 50 R BT ERCREL P HEFa dal o
The adhesi ve istupsaf etahbymeaviareCHRMpPalb@d. ease liner to protect it prior
to use. Typical material suitable for rel ease includes polyethylene and
pol yet hyl ene- coat ed paper, and preferably silicone-coated for ease of
renoval . For 15..RePRlaY Effectt BEAGSIBifERe: the release liner is sinply peel ed
away and the adhesive attached to the patient's skin. In United States

Pat ent 5, 135, 480, the disclosure of which is incorporated by reference,

Bannon et Y cri Y e i - [.ve neans
for securi%ﬁ t%gﬂﬁevﬂggﬂfga%%%qégg%#fggggggfﬁf€é¥%ﬁggﬁﬁgggg@ﬂ?gﬁ% |y that
SERM ant i est rebgen dndagexifet epwi dinprreguostr was ampieslyertéatkid &y manner
and at a dosage suyfficjent to. al I centration .each to
obt ai n desire%ngg%(?ys ﬁm%E€6WH§§¥%25?§ﬁl?ﬁégg%%gﬁHb??%ﬁ”?ﬁ%?%%&sof t he

i nvention, conaeatntdsirogeraf adtivity SRR exefmannbanaRebrwiettbitdndesioadh

par aneters at tQﬁ ﬁgge éine t hat ggé steroi? 25 D ecursor concentration is
mai nt ai ned wi tHite YEET BT SPAREEEr /s 6B 293(t BhaiqsBEr r ed sex steroid
precursor 3 DHEA, although DHEA-S and anal ogs di scussed bel ow are al so

especially effective for the reasons stated bel ow. 30 [00143] A selective
estrogen recegP&] nodlit drse teted Hee piiridali Bicpregea fluvestrant (Faslodex,

ICI182,780) and found it not to function as a SERM but antiestrogen

fluvestrant may also be used in combination with DHEA in the present



nol ecul ar fornula with the follow ng features: a) two aromatic rings spaced
by 1 to 2 intervening carbon atons, both aromatic rings being either 47
unsubst i twoedioorsaabst i t ut ed by a hydroxyl group or a gPQELA20TW0B0898d | N
vivo to hydroxyl; and b) a side chain possessing an aromatic ring and a
tertiary amne function or salt thereof. 5 [00144] One preferred SERM of
the invention is Acol bifene: HO OH 15H, Cl- Acol bifene (also called

EM 652. HC1; EM 1538) is the hydrochlorigle salt of the potent antiestrogen
EM 652. It is disclosed in US patent 6,710,059 Bl. 20 Another preferred
SERM i s Lasoxiifiesnsiop@pothi @revertigeet isest cgndpr. c$ERNIS fn ggprdance with the
phenyl-544- (2 i ) r. t hal en- 2-
ol, D(-)-tar tlw netl%gaﬁﬁ}?b% %ﬁag@ ,er om g;?eld}g%e ar?%nto%sl,%wgfrgm%g] Anot her
pr eferred SERWhee Bazetoses flemeay SiBEstdoens INNad SEaAIIRM25 WAY 140424;

1-[[ 442- (hexahydro- 1H azepi n- 1-yl ) et hoxy] phenyl ] et hyl ] - 2-

(4- hydr oxyphenyl) - 3-net hyl - 1H-i ndol -5-0l, acetate) devel oped by Weth Ayers
(USA) and di sqb@sed iwe hRIHOBE Ibted Adeirilaton bameeprtbdbeidicebefiatati on) and
approved in USA for the preventi geg st PO ausal qsteopor OSI and

non- st er oi dal ESMORRH Aersryay she tea@sag‘ﬂ rogisAl AOS99 SISV IEE her
preferred SERVErof dhhfnknyais akvd 5166 H@@n&@fﬁp&f&@ An (Hypertdision, insulin

[4- (1, 2-di phenyl-1-butenyl) phenoxy ]-N, N-di net hyl et hanam ne)W[(aval | abl e
from Zeneca, UK?IS'EM@V ahdtfetase apd Z)beszty4(e(snec@ﬂyOaleﬂ01mzaldplrﬁﬁéh)y1 ithout

but enyl henox i I 1.l and,
under yt %12 t rade kngﬁ§r@%%dgéw%g§§)r |ﬂe‘lg b%\{%{ﬁgﬁ%\t%ér{)l\ﬁgﬁd ne V(IFIICE -3-[1-[4-
35 [ 2- (D n&1 hypraferatoy hevdmxg]arq'nﬂmemWI}gsZk@hél’wlerm tbuverptjonpdtemel greand, from
Eli Lilly and Co. SA:. oxi.fe dro hen :

hyr oxybanzol BRPHEh TS YT 349 (. SHHREr HOIY FHHORY 1 SHE A FORB hanone
hydr ochl ori de)porkidn 38382 holdelfle3@aB idbest k@éoﬁﬁ\%&ﬁ@y(tﬁe hy@paxy -Beferred

[442-(1- plperldlnyl et hoxy] phenoxyl ] - 2- (4- hydr oxyphenyl ) 48

benzol b] t hi opeH&My arBchidFhR) Whish %Yz%%ﬁcméﬁ%)é%‘w ag%%lftlc BLORG S Xy - 3-

[442- (1-piperi Q'B}Xg?ta{?@)ﬁ)ﬁﬂﬂ)e@t@ﬁ}{é lissue€ witHoftt havIRE BRX¥RBGMHAgIAeBED [ b]
t hi ophene hydrochloride). OQther preferred SERVs are IdOX|fene ((E)-14244-

[1 - (4-1 odlophemwydyie?-ip dtlesrytissaeshu T bny | the FERYK yl]azétctﬁquttpiyyrlmﬂ@ﬂaﬁﬁe) 5
Sni t hK Beech A 3-
E)mrannw 4I426(2ee %\%ﬁ H%%éhé yn‘%ﬁﬁo @‘%H%t:y ?T Yellh ox c js

Nor di sk, A/'S, &epgaiskjorwhioehling edﬁr@gﬁhdﬂedaqtmtﬁhm ﬁnonetandl in W@ 9%[)@5034 V\D
97/ 25035, WO 97/ 25037, WO 97/ 25 8 an 74 25036) ,
G638 (descrlw&r%§°WPﬁr%t6?ﬁ‘secg pjid an€§g tgrr? T gpléa H’e%‘/}?‘vgo{)vgg‘ €10

(di scl osed by dibiagle &ffeclon clﬁl?es%@lzaﬁ@%)dsb\mnﬁbtéﬁ tb NC Fvdesble lepreaxi f en
(TAT 59; (B)-4-[1-[4-[2-(dinethyl am no) et hoxy] phenyl ]-214-(1-

net hyl et hyaé phegajst athengelerpgis| vphieh i) krgrryiars gareselgsiifestes W PR T ai ho

(Japan), @per@e@?gg%cghﬁc% gle?jjand(l -2-[4-(4-chloro-1, 2-di phenyl- 1-

but enyl ) phenoxyl romavai | abI ef romOri on- Farnos 15 Phar naceuti ca”
Fi nl and, SERM 3471, HVR 3339 and HVR 3656 from Sanofi Aventl s (France) , SH

646 from Scherfoﬁggt]AGAs %nn%ﬁ%(ttate%neglglg:(?;eﬂﬁ’é R'coircgu%a%z)n eve V@egg})%%

Wet h- Ayer s, eroi dal es Ve deser
Fi spem f ene deesﬁiadmﬂidlebzyel@lﬁéﬂfo(nlﬂs@)i Mpgﬁﬂ&ﬁgﬂtademﬁheipwlmé £BBgene in
USA. 20 25  pg/ml (50% elevation in animals treated with EM-800, 0.5 mg/kg, orally
daily / for 12 weeks), a marked atrophy of the mammary gland was
observed. Similarly, in Fig. 10, a marked atrophy of the endometrium was
observed in animals receiving EM-800 (0.5 mg/kg). In these intact animals
receving the pure antiestrogen EM-800, the inhibitory effect of estrogens at
30  the hypothalamo-pituitary level was removed, thus causing increased LH and

then secondarily increased 17f-estradiol secretion by the ovaries.



[00146] Any SERM used as required for efficacy, as reconmmended by the

manuf acturer, can be used. Appropriate dosages are known in the art. Any

ot her norwetermwiss@h anti estrogen comerci al |l y avai |l abl e pcarcArelnsasds
according to the invention. Any conpound having activity simlar to SERMs
25 (exanple: Ral oxifene can be used). [00147] SERMs adm nistered in
accordance with the invention are preferably admnistered in a dosage range
between 0.01 to 10 ng/ kg of body wei ghtzper day (preferably 0.05 to 1.0

ng/ kg), with 5 per day, especially 30 10 ng per day, in two equally

di vi ded doses [B@?%g ﬁﬂ@ffgﬁh@ﬂdCﬁrdFOVasop‘éﬁf§Mﬁlpéﬁma\fé¥}ﬁ3§§elb%@we%llgﬁﬁt‘) fwhen
orally adm nis S 0 kg of
body wei ght pego%égf}e(gnecberab 2 %%gi[{g@qgﬁggé V\&fﬁ}%ﬁ)g &%O%% aregep%per day,
especi al | y 3. Gitngtegdein tHaypervions tmraéqyﬁadzmy Pdmhﬂbdedb\dd@@@ of48trbgimgnpr ef er r ed

f b ight wh d t d (i
|t ramvscul ar 78 DEET AREB0E LA HOT ELEARBUS AN RIS PRIaR < BRBTSr abi y t he
SERMs are agimi dhds partiedlatloghbhe . evveitfhdaolph@mmgu&hecadhhyuafacﬁeptdtﬂee di | uent

o corrier e el bl Sdooital e st ssliggen o e

7807a-[9- (4, 4, Reptdr RERI1BE MR rmPERLrY éﬁé RHAAY lOD @Ydther hand, SERMs
oestra-1,3,5(10)-tri ene-3,17[ 3-di ol )whi chi s i ntranuscul arIy

adni ni st ered viftthe tineertionaged ofore Feriaylasky theen ph Aselifreblaenilyg chmsin
Astrazeneca 293nJo06h Bk %ﬁ%&% &g s%mr exar‘ﬁ?ﬂeaga Thﬁlg’o&é?]caﬂott h respect

to all of the 'dosages®reconmnen erein, ending clinician should
nmoni t or i ntl V|am@onmtthe@smee;effa&teafemnlogamjsustbraioslmgehtanwaghm@l the 15 50

EXAMPLES Exanple 1 5 [0 t he r and, ndr re formed
fromthe pr ecuﬁf?é?—?s‘f&?g Bp%fé'f% Sogb{@?a%%t%%ﬂ%afq 31 ¢4’ evi dence
i ndi cat es thatreadmhgOgRIAS Dawbendtidhi PEEINTYsef fsegbist Q;Blre&fifrgﬁr;st pEAAGRF]
Estrogens, on the other hand, stinulate the devel opnent and grovvt?; of

breast cancer .atyactitefar & reriment et tedyrtioHehths dkeolgicariingobizRatdon wit h
the newy des%%meg%ﬁdlﬁgmantl estrogen, EM 800, on the growth of tunor
xenografts formed by the human breast cancer cell line ZR75-1 in

ovari ectonized nude ni ce. [00151] M ce received daily subcutaneous

i nj e_cti ons of E@f@(ﬂ)l (/?Lsgr%teé one g&?%[srro%g agdro ens %)also ﬁqlsg el %daf ter

ovari ect ony. given ora ice  dai y.
DHEA was appl ifed dimtlese d;gnipyoxﬁi. oI’rnafacchHEa aan ﬂ:rcﬁmﬂ)&’ b3tH) es;tg:)geh@ ahblie dorsal
skin either alon % i natlgn with a 15 d%i |y oral dose of EM 800.
Changes in tu gg%u}lﬂle SUPGROEING 1 RRYYYRHFIRHTE wer e assessed
periodically in relation to the neasurenents nmade on the first day. At the

end of the experinents, tunors were dissected and
2 Overall additive benefits of combining a sex steroid precursor and a SERM

or an antiestrogen

[00101] The main reason why women consult their physician at menopause
is the occurrence of hot flushes, a problem well known to be eliminated by
25 estrogen replacement therapy. Since the site responsible for hot flushes is the
central nervous system (CNS) and EM-652 has very poor accessibility to the
CNS (data enclosed), it is expected that sex steroid precursor administration
will increase estrogen concentration in central nervous system and thus will
control hot flushes without interference by the SERM. On the other hand, the
30 SERM will eliminate all the negative effects of estrogens at other sites,
specially the risk of breast and uterine cancer. In fact, the addition of EM-652
to sex steroid precursor blocks the stimulatory effect of formed estrogens on

the mammary gland and uterus while, in other tissues, EM-652 will exert its



20 wei ghed. [00152] A 9.4-fold increase in tunor size in 9.5 nonths was
observed in ovariectom zed mce receiving estrone alone in conparison with
m ce not weceiwi4pgoestrone. Adm nistration of 15, 50 or pEO@A2g10EMHBO0 in
estrone- 25 supplenented ovariectom zed led to inhibitions of 88% 93% and
94% i n tunor size, respectively. DHEA, on the other hand, at doses of 0.3,
1.0 or 3.0 ng inhibited term nal tunor weight by 67% 82% and 85%
respectively. Conparable inhibitions insgunor size were obtained with a
daily 15 Jag oral dose of EM 800 with or without different doses of

per cut aneous DREAberzdicRHEfech ier ERPBH0OR HitdpBrdehteyt Ruphessedctthe growt h
of estronesti my, ?@&%Vzr&cz&n%o{{%ﬁ@n%&@ﬁgfeﬁ&’é tunors in nude mce.

Adm ni stration of DHEA at e defined doses "does not alter the inhibitory
effect of EM800. 51 MATERI ALS AND METHODS ZR-75-1 cells [00153] ZR-75-1
human br east IIs bt ali e C Vi ture

Col I ection (Rg@{):ﬁﬁ[ Y T\?IB}O Ir“f‘%jErgou |C{r%3g f}lec g]tl{lf}rl](ecfpgﬁggé C%H(f%r?o a;c/géélrrs in RPM
1640 nedi ums sumh el‘mmtted DHER arnilbdresgt tiba filistess, QasnMom(hymptqnyxs awat e, 100
U penicillin/ 100 ug_strept cin/nm, d 10% f et al Vi ne serum under
a humi dified a‘flﬁ%tsﬁﬁ%art%g%‘?w@‘?% ﬁ%ﬁ%’g@ﬁ S%q‘t@?%argéorgﬁgc‘?‘?cbéﬁm@%hl in and
Labrie, 1986; RaytHehetll féHasErb88). Cells were passaged weekly after
treatment with 0.05%trypsin: 0.02% EDTA (wv). The 10 cell cultures used
for the experi ments described in this report were derived from passage 93
of the cell % [ I; n

Spr ague- Dawl ey ? F %o atdvérr%‘{g (@%% %%@1&6 15; SQ&PIOR ggp%rx%g{%\eﬁwoﬁblt ai ned
from HSD (1(hdi szhnabblexst manlchdah@nefIUSA?ffeCM e then?ee‘fhfotl@ednd nrepimsiit ddages wit h
air filter tops | @n} nar air flow hoods and mai ntai ned under

pat hogen- | i mi t & éSﬂ "t 0NS " Chges, bedding, and food were autocl aved
before use. Water was aut oclaved, acidified to pH 2.8, and provided ad
libitum 20 Cell i nocul 3% 155 M ce were bi Id’;\geral I (_)Vﬂri ectom zed
(OVX) one weeklBUHh, &refirsH B TERgeBhdtrtes aretilT AD4RA eved by

i ntraperitonealiséddbLghic@no 8E s@sc8}5t1m hHeMBler@bnAPLEd bdth (RRpdicahgohol = 0.8
g/100 mM 0.9% NaCl; and tribrono 25 ethanol: 29g/100 m 0.9% NaCl). 1.5 x
106 ZR- 75- 15 cePloghylactiorplicatiprise it Gt popfaged Wb@@%&lﬂ%kﬁ%}?%ﬁ%}s t he
treat ment of l.ayer with 0.05%trypsin/0.02% EDTA (W v), were suspended
in 0.1 m of culture nmedium containing 25% Matrigel and were inocul at ed
subcut aneously on both flanks of the animals using a 1 inch-1ong 20-gauge

needl e as desc p 3 0i 9 n order to
facilitate gr O(Rbﬂ%gf ‘%ﬁ’@ U %f 98 %)%H? frrg%%ql%gl d}’;lslkﬁ; S té’ﬁ aneous
injection of 18vegdptasess beiviab héE&)herrmeMehiagh@ed@ﬁﬂomﬂ difea: @%riNaCl 5%
et hanol 1% gelatin for 5 weeks. After OEpear ance of pal pable ZR-75-1

tumors, tud®r WhaketusrePikle QhasirBgS YRR eass i pers and

[00106] Except where otherwise stated, the preferred dosage of the active
compounds (concentrations and modes of administration) of the invention is
identical for both therapeutic and prophylactic purposes. The dosage for
25  each active component discussed herein is the same regardless of the disease

being treated (or of the disease whose likelihood of onset is being reduced).

[00107}] Except when otherwise noted or where apparent from context,
dosages herein refer to weight of active compounds unaffected by
30 pharmaceutical excipients, diluents, carriers or other ingredients, although
such additional ingredients are desirably included, as shown in the examples
herein. Any dosage form (capsule, pill, tablet, injection or the like) commonly

used in the pharmaceutical industry is appropriate for use herein, and the



52 m ce having tunor dianeter between 0.2 andI 0.7 cm wer ehsel ect edhf or this
study. Hornonal treatnent 5 [00156] All aninals, except those in the
control QW& 2groodmi0r ecei ved dai l y subcut aneous i nj ecti omsTafA2010500898
estrone (E1) in 0.2 m of 0.9% NaCl5% et hanol 1% gelatin. In the indicated
groups, DHEA was adm ni stered percutaneously twice daily at the doses of
0.3, 1.0 or 3.0 ng/animal applied in a volunme of 0.02 m on the dorsal skin
area outside the area of tunor 10 growky DHEA was di ssol ved in 50% et hanol
50% pr opyl ene gl ycol. EM 800
((+§ P 7- B?/val qu%’é%ﬁl'-'%d@i?]}f"pi' ihieny) eXgaHeRyinglude sishmpnagivedngredigpisiaper i di noet
hoxy) pheny1) - Y HESRY RHOPSZ et A8, RS Gh LAGHI RAE 1Pk ( Caut i er
et al., J. Neﬁﬁé%ﬁ]ﬂ@i%a{%idﬂ- ilge%%lg}g%d%)%gl ng%t hle medi ci nal %heom' gt ry
di vi si on of t he thaboluatrpr Yodxavple tutieal cEmdborpileleotyyic gbatirigs, sOHdIor Resear ch
15 Center. EM 800 di ssolved in 4% (v/v) et hanol 4%(y/ t hyl ene
gl ycol (PEG) éwli%%W§)org%ﬁcﬁl?“ﬁs'oé*‘d&gaf‘\ﬁ% \Brg%&“.ge%rﬂrﬁggé&éfﬁ&égi ndi cat ed
3 one-or i combi nat}on with DLEA whi l'e an ml s of the OVX.group recel ved
al one or in conbination w [
the vehicle (0.2 nl 4% ethanol 4% PEG 600 1% gel atin 0.9% NaCl) 20 al one.
gumors were rrqaﬁw(s d /qge%m a‘d&%in\g&édfﬂeél\/ﬁﬁébidghtaﬁ?bf BRY thera v@nﬂdgﬁaggadl cul ar
iameters in cns an were recorded an unor area (cnR),
cal cul at ed usi brgeintreaytles intiatatadipphpomacetiabeivpestions veliich alsgigghude The ar ea
fumor o 6. wer B er B na e R el e iy LS 05 Chse
01;1 S ubg ut at(éomr?immf:rsd b@a]g&dy toak $uff[?i¢r:1ieli1’c5;c ﬂmmlt@lwlsi; b1t@rnt% 6o Hetapatialty access
t hree di nensi onal v me t r, refore, .only tunors area re
measured. ATt 6 CIBRIAVE cLured PR E ST ShErvisheiai e PR ARPRET wer e
sacrificed. 300flibekbidle ;ili{geecﬁaﬁteqw btestedibs) rseﬁ@l@?ﬁeﬁslljgggﬁ sefﬁlbpr_ate&d?asl
descri bed (Dauvojs et al., 1989a; uvoi s et al., . Labrie et al.,
1995b) . I n shofRLOPRFERisAt fh%g‘w@géwg?f%swéﬁomsor; ORI ToFEe
ofers fo L e e B e o Ry o1 ol sl 2o or
at regressed les )
[)?08; Zssgdlﬁugns@rﬁsﬂ?%ﬁlesﬁ dhe friyentiony gjlgt isarogided whighi ineludenpll leps tyvegr essi on
refers to thos - Wﬁ{ t - ~ t.nent .
Progression r eﬁ‘%g%%q{%&?%%%s t r(g{l qg(?g%ﬁg%tggggtn%%sét Jt}%acﬁﬂg\ﬁ%} ggfrfn%%rlgg W th
their origi nal whbleer irApart,Heone ok htentsef exipestione nther edritaieramitivedsgeater e
remved,  f reedtrFBH CAIETH VN G bee | souce, and wel ghed. |
Statistical analysis 10[00158] Statistical significance of the effects of)
treatnments_on tunor size was assessed using an analysis of variance (ANOVA
eval uat i ng2{ hel08 b ct'sorpbigation BreapieEfisguoed ARt phR, IngdHbe Uspeht®E measur es
in the same anjigl %g@&liéﬂr(MEQBmBﬂgtibI@iiﬁitl?etrin%fgﬂgreq;f atoh&liemekefort he
treatment (subjects Within group factor). The repeated neasures at tinme 0
and after 9.5 Wentreament (& tiskatedueiiong onsthet disease am?dqufleﬂ wagerﬁlegf )
animals. The tjne | S. it hi e . ' ot
treatnments ar eﬂrassggtsggﬁ%zes Eg{n\)/{\ggﬁb%l %‘?ﬁéﬂé% ? ggtihgll g%ﬁe {nrg?eg%l%nctt(lgfoﬁlg bet ween
mai n ef fects wemeinaiginudedadcordehe: moitte| the Tineersticgni f Feargenple trheorker eat nent
oroup. a5t Ao SPPBR ISk Rt 4 R 30T BE-TF aha bR Hes MTRETRY bt ises |
under|ying t hea AKIMAmastsioresk, i eombinatdr Withafset bierdié pratualos ivislotihe
honogenei ty of  variance. [00159] A posteriori i W se conparisons were
perfornmed usi nt&eﬁr%aﬁé‘remsf"{ 88y 4lohe) g ess%odnY"f‘F'ga Eﬁe?%r%?ﬂﬁ’ér}aﬁ%i n
effects and t h@eiaplas achdved BecdR {.6ERITRRBKSs, QW RO dYedi®irdhinsdldiof gan
wei ght were an%ed %Qr%@?&g?g}dlgég t\/\%)%v\gy ANOVA vmthcgnt eracc::tl Bgz) Al l
ANOVAs wer e petTotied HWFEBAS I nstitute, ry, : :
Significangg of differences was declared using a 2-tailed test with an

overall level of 5% Categorical data
[00110] Estrogens are well-known to stimulate the proliferation of breast

epithelial cells and cell proliferation itself is thought to increase the risk of

cancer by accumulating random genetic errors that may result in neoplasia



were analyzed with a Kruskall-VWallis test for ordered categorical response
30 variables (conplete response, partial response, stable response, and
progr essiwo 20fo/t4s0m0r ) . After overall assessnment of a treatrradiosnissst s,
subsets of the results presented in Table 4 were anal yzed adjusting the
critical p-value for nultiple conparisons. The exact p-values were

cal cul ated using Stat Xact 54 program (Cytel, Canbridge, MA, USA). Data are
expressed as neans standard error of the nmean (SEM of 12 to 15 mice in
each group. RESULTS 5 [00160] As illustrated in Fig. 3A, human ZR 75-1
tunors i ncr eas@aeseyn Marin ¢ . q190kr Barod ogdlys coocest, rﬁeﬁﬁm%emwhwé?eﬁect oni zed
nude m ce trqulﬁgdﬁ\éehhco%rg%hlc Mregstﬁaﬂcﬁ%%@%ﬁf@yﬂeyofqgm@ﬁgs{h%rr% sose of
estrone while 1 n control m ce who recelved the vehicle alone, tunor
size was decr e@ﬁeidelonsﬁmg%@i‘b}t@erogmsu al value during the course of the
study. 10 [00161] Treatnent with increasing doses of percutaneous DHEA
caused a progressive inhibition of El-stinulated ZR-75-1 tunor grow h.

I nhi bitionss of[OEﬁlﬁ%W& tha88gal@nstu8d 0t eitentiat Itliltemedorabf Ohéb intfiipitdrg  of

t r eat ment wlth doses er ani mal of
DrEA T oS pect 1SS ot i g0V kst oen T Bl ofiEh S e Sl ShedNoR ot u

tunor | oad, tr(emmmn Whet SrobddERf hathahZR7IMRHked: eacters@ghiftstiheuaver age
wei ght of the tumors remai ni ng at the end of the ex erlrrent In fact,

average tunor WERGHt coriipehadainiiion of 2he hrogrgss n igBite PoAndet S8eippl enent ed
ovari ect om ZEdthQHgﬁEm BEltEfo Qt t%Z dog’es]u%ecg chises a@@ﬁ) 80 pu’&@omgn Qiﬁtugmgp =.001),

and 0.17 0.06 09) in the groups of animals receiving the daily
0.3, 1.0 atd %@wrﬂg wdmlséhe oéarme@tplete gdpion vefuym@RirgwtiBBhieye004B2p At t he

dai ly doses of 154 0u and 100 u trogen EM 800 inhibited
estrogen-sti rrulIOat c‘?gtb{ﬁrrgranglészteggnwé?n%%‘ﬂ(eﬁ’tﬁ%g%ﬁg% 5% 25 (P<.0001), and
94. 0% (P=.0003), respectively (Fig. 4A) when conpared to the tunor size in

control ani nmal nths. The tumor sjze re ons achieved with the
Chree N 800 dOSERI ar the IGTT N o CEHPETYeal FEErEnE bR ISR N Geher | A
iI'lustrated i nykil gnov?aﬁ Al a Rl BV in b i@ e R ts @how BE n8 chari@nih Ra§t udy was
decreased from1.12 26 g in control El-sup gl enented OVX mce 30 to 0.08

- 0.03¢g, ® ostreatei O‘ZLlﬁg thengterpidad argiegmogenj I-TdATRHI Vakelag eP9h tHhilehe daily

15 ug, 50 plg, 09y t al |

doses of EM 80 ép%y%pgg%gﬁs%g %Q)%or%ﬁftg%ﬁ; g?ﬁﬁléh%el?zta?one above

t he anti est roq"amllﬁwmﬁenceawemeepkatddywmln Ahmdoisan ((frddrbet|aligl 98¢ dlilsegaa 87. 5%

i nhi bition of Ly %Q@ stinmulated tunor grow h nmeasured at 9.5 nonths. The
DI—?E,& h

addi ti on of e three doses used had no significant effect on the
al ready marked inhibition of tunor size achieved 5 with the 15 ug dai ly
dose of the antiestro en 800. (Fi 4B aver age tunor i ght was
dramat i cal ?@ r @83t d ‘%’i?‘d‘é? %gth@t %uﬁ%ﬂ?‘?l}?lm’é@f ﬁ’é%Up‘bI“@ ted mce
to 0.08 0.03 gnlf Eﬁn&%ji}y aQodidted QireBudeBHROIngtR.- k3s tHas Afip&rtdR=- 0004)
and 0.08 0.05 g (P<.0001) in the animals who received the daily dose of 15
pg of the antit®stpdpen thl chengse innbioshnisdt Peamgierh afheorw, sietabpligmp,  and
3.0 nmg doses of,qpkA rv% BESLL¥Bb¥ndNoh Itk G @aéft%r o not ed
bet ween the 4 groups Y % ﬁ{‘?’ %{n 0164] 1t was gfsoo of i EI{t}er eggt%to exani ne
t he cat egori eskngfwl E(@mﬁrﬁh@sa@@hl eved with the above-i ndi cat ed treatnents.
Thus, treatqgrent with the 15 increasing doses of DHEA decreased, although
not to a level of statistical significance (P=.088), the nunber of

progressi ng t uforigd] f rlons artsarly irhportaonitto aindiondd that nied sombpplienerit ed with
estrone to vaI 0.0%23, 3%, and 66. 7% i : nlrralstreated wth
the daily dosesﬁg g EN00r*esteq Hﬁe’(g]@dﬁ%{& %%{gll ey 0B, Pt
responses, on th@eﬁ{lchampal’baﬂ&ersldmfoﬁa&ﬁé{akﬁdl@m OB’/Q 26, IDHER&Ione did not
estrone-suppl e nt eg mce to 2% 6% 26.7% and 20. 0% in the ani mals

recei ving the eSt the quringry BYrORIPIPENPAFTREONE SRtihed cRBIfE00S FEA. St abl e
responses, 30n thgpabherdiand: NVeecmasyE&doaly kJe?déeaedZCJn 424 %me%}/o and
13.3%in the control Et - sug@l enmented mce and in th hree groups” of

ani mal s who r e@Eiwadrtphosabeve cxerdiienlles doded %y [ME:&OO ldesrpe@til thely. In
control 25 ovapies ete and stabl e
responses were rnea}tégga%?g?%gg/c&gﬁgj %{?&bgﬁﬁf}:%g@'e Srué%lf)lg gI:Ey hi | e
progr essi on westfesedEMB0dmiay séerP6s ofindrynplcging daphespBprus excret1on EM-



[ 00165] Conpl ete responses or di sappearance of the tunors were achi eved 30
in 29.4% 33.3%26.7% and 35.3%of tunors in the animals who received the
ant i est r oyenotii#4800 ( P=. 0006) al one (15 u,g) or in conbiPoatdazmondobsest he 0. 3
ng, 1.0 nmg, or 3.0 ng of DHEA, respectively. Progression, on the other
hand, was seen in 35.3% 44.4% 53.3% and 17.6% of the tunors, in the sane
groups 56 of animals, respectively. There is no significant difference

bet ween the groups treated with EM 800, 3gither alone or in conbination with
DHEA. 100166] No significant effect of DHEA or EM 800 treatnent was
observed 5 on ¥8dpotkerghbachag effecten sgpmakkdine pEpgRRtasTpdi Hrehinapfr ovX mi ce

with estrone, nGhennflub KDDL Hibeaki PATuctr Wb dolostME: OMRL i e Lo
132 8 ny (P<.01) Il e 1 ncreasing doses of DHEA caused a progressive but

relatively smalol% (Lukiebilt 19¥).of the stinulatory effect of estrone which
reached 26% (P=.0008) at the highest dose of DHEA used. It can be seen in
the same 10 figure that estrone-stinulated uterine weight was decreased
from 132 & ngodnspordueobf et umnpecsuppiienent dd cmlendtiordf DBIEYYand6 2 ny,
and 32 1 ng (P<.0001 at al| doses vs, control) wth the.daily oral doses of
15pi g, 50 pi g,erS%gdéamO&Fe Ewe@ohxddmpmm%eeséblff ,ra?%sﬁog%ﬂf%ﬂuf y.

Fi fteen ni cr o edolpittQ)wiElh &R0 réduce@Bhicvat wheh BbthDHRA Md3Ewpool. 0 ng or
3.0 ny daily doses of 15 DHEA, uterine weight was nmeasured at 46 3 ng, 59
5 ng and 69 3w, copbisse thiy stlye bring peipti@iytdidersnher0 fhnsomithedd frent “wi t h
es trone incr - vagit I g0tbr - { .ani 31 2 ny
(P<.01) whil eel'?tﬁgﬂéo d?‘{}ﬁ?%lﬁd\ﬁ %Igtgghéz%ﬁhﬁ%@ﬁ? %ﬂgg;&ﬁ‘?@‘é’mﬁ TaHX/agi nal

wei ght was1@ hegifecedileedht ed@i8ion df PHIEA®S EM-8Agincemasksby 50% ting iftobikawi ng

treatment with the dai i 50 _pig or. 100 doses , of. EM 800
respectively (%&F@? a(?ql lEé)[' gﬁg %a?drovrheséé%bgo.rﬁém atﬁgﬁtl TR “W 8N r o). In
conbi nati on W ditexpbgeddefBechgf thd .a0dMpnait DHIIOA nYEEEXEsyBfthOk#oaimehtdf EM 800,
vagi nal wei ght_was neasured at 22 1 , 25 2 d 23

respectively (H®’s. dF‘E)rFaS_'EI | gr BUPEYve 1§frﬁ%%g$. tIof[ 35#6595 be
mentioned that Mﬁ&l/?ﬂ?/l??@h&@%lﬁ@&&tm% dOROBL Yn 40Qai ghoddhdris (FEvh 800

decreased uterine weig I'n estrone-supplemented OVX"animals to a val ue not
di fferent 17 om3RA3L6.¢F tOVKOdierionel/wH1/I1808, (ry0WA) resppgiivelywdsut elddeed to a
val ue bel ow t hajy );Teasur ed in OUX controls (P<.05). DHEA, 30 probably due to
its androgenic e? ects, partially counteracted the effect of EM 800 on
uterine and vagi nal weight. 57 Table 3 Effect of percutaneous

combi nat i on £ oPPHSE HBHERETGR «fe 1<Bpbidel RlomaTebs, Tpdr daFR sbabi e, and
progr essi on) ofvanignamiZR- s trebtedalor Rumonthg endgbefetisial nffenenniane.  GROUP
TOTAL NUMBGR %OI%MO%@. Trabecular bone volume is particularly important for bone

strength and to prevent bone fractures. Thus, in the above-mentioned study,

trabecular bone volume of the tibia increased from 4.1£0.7% in

ovariectomized rats to 11.9:0.6% (p<0.01) with DHEA alone while the

addition of EM-800 to DHEA further increased trabecular bone volume to

25  14.7x1.4%, a value similar to that found in intact controls (Fig. 15).

[00117] From a value of 0.57 * 0.08 per mm in ovariectomized rats,
treatment with DHEA resulted in a 137% increase in trabecular bone number
compared to ovariectomized controls. The stimulatory effect of DHEA thus
30 reached 1.27 + 0.1 per mm while simultaneous treatment with EM-800 and
DHEA resulted in an additional 28% increase in trabecular bone number
(p<0.01) compared to that achieved by DHEA alone (Fig. 16). Similarly, the
addition of EM-800 to DHEA treatment, resulted in an additional 15%

(p<0.05) decrease in trabecular bone separation, compared to that achieved



CATEGORY OF RESPONSE Compl ete Partial Stable Progression
OvX 16 11 (68,8) 1 (6.2) 3 (18.8) 1 (8.2)

and (/0)
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with DHEA alone, thus leading to values not different from those seen in

intact controls.

[00118] As complement to the numerical data presented in figures 15,16,
Fig 17 illustrates the increase in trabecular bone volume in the proximal tibia
metaphysis induced by DHEA in ovariectomized treated animals (C)
compared to ovariectomized controls (B), as well as the partial inhibition of
the stimulatory effect of DHEA after the addition of Flutamide to DHEA
treatment (D). On the other hand, administration of DHEA in combination
with EM-800 resulted in a complete prevention of the ovariectomy-induced
osteopenia (E), the trabecular bone volume being comparable to that seen in

intact controls (A).

Nunmber

PCT/CA2010/000898



OVX + El (0.5 pg) 16 0 (0) 0 (0) 2 (12.5) 14 (37,5) OVX +El (0.5 pg) + DHEA
0.3 ng 14 4 (28.6) O(D) 3 (21.4) 7 (50.0) 1.0 ny 15 4 (26.7) 0(D)
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Table 1
URINE SERUM
GROUP CALCIUM | PHOSPHORUS HP/Cr tALP
(umol/24h/1 | (nmol/24h/100g | (wmol/mmol) (IU/L)
00g)
CONTROL 2317+1.55 13272 £6.08 13.04 £2.19 | 114.25+14.04
DHEA (10 mg) 2587 +3.54 151.41 £1457 14.02+1.59 | 198.38 £30.76*
EM-800 (75 pg) 17.44+4.5 102.03 £ 25.13 6.81£0.84* | 11411 +£11.26
DHEA + EM-800 3.71 £ 0.75% 59.06 + 4.76* 4.06 £ 0.28** |204.38 £ 14.20**
Table 2

Effect of 12-month treatment with dehydroepiandrosterone (DHEA)
5 administered alone or in combination with Flutamide (FLU) or EM-800 on

bone markers and serum lipids.

Alkaline  OH-proline Cholesterol Triglycerides

Group phosphatase  /creatinin
IU/L ymol/mmo mmol/L mmol /L
1
Intact Control 30+ 3** 154+ 1.3 228+0.12 1.4+02
OVX Control 51+4 11.7 £ 1.2 229+0.16 1.1+£0.1
OVX +DHEA 201 + 25%F 7.3+ 1.0 1.78 £+ 0.16* 0.8+0.1
OVX + DHEA + FLU 103 + 10** 145+ 1.2 227+015 0.8+0.1

OVX +DHEA + EM-800 202 + 17** 6.4+1.0%  0.63£0.09" 1.0+0.2

* p<0.05; ** p<0.01 versus OVX Control

10



3 (20.0) 8 (53.3) 3.0 ny 15 3 (20.0) O (0) 2 (13.3) 10 (66.7) OVX + El
(0.5 pg)+ EM 800 15 pg 17 5 (29.4) 1 (5 9) 5 (29.4) 6 (35.3)
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[00119] The importance of the androgenic component of the stimulatory
effect of DHEA on bone histomorphometry is also supported by the effect of
DHEA on markers of bone formation and resorption. The concentration of
serum alkaline phosphatase, a marker of bone formation (Meunier et al. 1987,
5 Lauffenburger et al. 1977), was increased from 51+4 [U/L in OVX controls to
201425 IU/L in DHEA-treated animals, suggesting a stimulatory effect of
DHEA on bone formation (Table 2). FLU reversed by 65% the stimulatory
effect of DHEA on this parameter while EM-800 had no significant effect. On
the other hand, since hydroxyproline released during collagen degradation is
10 not reutilized in collagen synthesis, it is a useful marker of collagen
metabolism or osteoclastic bone resorption. In the present study, the urinary
hydroxyproline/creatinine ratio decreased from 11.74+1.2 mol/mmol in
OVX controls to 7.3+1.0  mol/mmol (p<0-05) in DHEA-treated rats (Table 2).
The administration of FLU completely prevented the inhibitory effect of
15 DHEA on this parameter while EM-800 had no statistically significant

influence on the effect of DHEA.

[00120] Moreover, serum cholesterol was reduced by 22% from 2.29+0.16 to
1.7840.16 mmol/1 (p<0-05) by DHEA treatment, an effect neutralized by
20 concomitant treatment with the pure antiandrogen FLU. The addition of the
pure antiestrogen EM-800, on the other hand, decreased total serum
cholesterol further to 0.63+0.09 mmol/1 (p<0-01), thus reaching a 65%
inhibitory effect. No statistically significant change was observed in serum

triglyceride levels with any of the treatments used (Table 2).

25
[00121] It is also of interest to note that the potent inhibitory effect of EM-
800 on serum cholesterol is not prevented by simultaneous treatment with

DHEA (Luo et al., 1997).

30 [00122] The bone loss observed at menopause in women is believed to be
related to an increase in the rate of bone resorption which is not fully
compensated by the secondary increase in bone formation. In fact, the
parameters of both bone formation and bone resorption are increased in
osteoporosis and both bone resorption and formation are inhibited by

35  estrogen replacement therapy. The inhibitory effect of estrogen replacement



50 pg 16 4 (25.0) 3 (18.8) 5 (31.2) 4 (25.0) 100 pg 16 8 (50.0) 0 (0) 3
(18.8) 5 (31.2) OVX +El (0.5 pg) + 0.3 ngy 18 6 (33.3) 0
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on bone formation is thus believed to result from a coupled mechanism
between bone resorption and bone formation, such that the primary estrogen-
induced reduction in bone resorption entrains a reduction in bone formation

(Parfitt, 1984).

[00123] Cancellous bone strength and subsequent resistance to fracture do
not only depend upon the total amount of cancellous bone but also on the
trabecular microstructure, as determined by the number, size, and
distribution of the trabeculae. The loss of ovarian function in
10 postmenopausal women is accompanied by a significant decrease in total
trabecular bone volume (Melsen et al., 1978; Vakamatsou et al., 1985), mainly
related to a decrease in the number and, to a lesser degree, in the width of

trabeculae (Weinstein and Hutson, 1987).

15  [00124] In order to facilitate the combination therapy aspect of the
invention, for any indication discussed herein, the invention contemplates
pharmaceutical compositions which include the SERM and the sex steroid
precursor in a single composition for simultaneous administration. The
composition may be suitable for administration in any traditional manner

20 including but not limited to oral administration, subcutanecous injection,
intramuscular injection or percutaneous administration. In other
embodiments, a kit is provided wherein the kit includes one or more SERM
and sex steroid precursor in separate or in one container. The kit may include
appropriate materials for oral administration, e.g. tablets, capsules, syrups

25 and the like and for transdermal administration, e.g, ointments, lotions, gels,

creams, sustained release patches and the like.

[00125]  Applicants believe that administration of SERMs or antiestrogens
and sex steroid precursors has utility in the treatment and/ or reduction of the
30 incidence of hot flushes and sweat. The active ingredients of the invention
(whether SERM, antiestrogen or precursor or otherwise) may be formulated

and administered in a variety of ways. When administered together in



(0) 4 (22.2) 8 (44.4) EM 800 + DHEA 1.0 ng 15 4 (26.7) 0 (0) 3 (20.0) 8
(53.3) 3.0 ng 17 6 (35.3) 0 (0) 8 (47.1) 3 (17.6)
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accordance with the invention, the active ingredients may be administered

simultaneously or separately.

[00126] Active ingredient for transdermal or transmucosal is preferably
5 from 0.01% to 1%, DHEA or 5-diol. Alternatively, the active ingredient may
be placed into a vaginal ring or a transdermal patch having structures known
in the art, for example, structures such as those set forth in E.P. Patent

N0.0279982 or in an intravaginal cream, gel, ovule, or suppository.

10 [00127] When formulated as an ointment, lotion, gel, cream, ovule, or
suppository or the like, the active compound is admixed with a suitable
carrier which is compatible with human skin or mucosa and which enhances
transdermal or transmucosal penetration of the compound through the skin
or mucosa. Suitable carriers are known in the art and include but are not

15  limited to Klucel HF and Glaxal base. Some are commercially available, e.g.,
Glaxal base available from Glaxal Canada Limited Company. Other suitable
vehicles can be found in Koller and Buri, S.T.P. Pharma 3(2), 115-124, 1987.
The carrier is preferably one in which the active ingredient(s) is (are) soluble
at ambient temperature at the concentration of active ingredient that is used.

20  The carrier should have sufficient viscosity to maintain the inhibitor on a
localized area of skin or mucosa to which the composition has been applied,
without running or evaporating for a time period sufficient to permit
substantial penetration of the precursor through the localized area of skin or
mucosa and into the bloodstream where it will cause a desirable clinical

25 effect. The carrier is typically a mixture of several components, e.g.
pharmaceutically acceptable solvents and a thickening agent. A mixture of
organic and inorganic solvents can aid hydrophylic and lipophylic solubility,

e.g. water and an alcohol such as ethanol.

30  [00128] When formulated as an ovule or a vaginal suppository or the like,
the active compound is admixed with a suitable carrier which is compatible
with human vaginal mucosa. Preferred carriers are hard fats (mixture of

glycerides of saturated fatty acids), particularly Witepsol, and specially



El = Estrone; DHEA= dehydroepi andr ost erone; OVX=ovari ectom zed 58 Exanple 2
Exanpl e of synthesis of the preferred conpound of the invention 5001681
Synt hesi swof20(08us5(1¢) - 7- hydr oxy- 3- (4' - hydr oxypheny1) - 4- meChyCix2210/000898
(4"-(2"1- pi peridi noet hoxy) phenyl) - 2H 1- benzopyran hydrochl ori de EM 01538
(EM 652, HCl) Schene 1 59 Step A: BF3.Et20 , toluene; 100 OC ; 1 hour.
Step C 3, 4-di hydropyran, p-toluenesul fonic acid nonohydrate, ethyl

acetate; 5 250C under nitrogen 16 hour,§4 and then crystallization in

i sopropanol. Steps D, E, and eridine, toluene, Dean & Stark

apparatus, ref{ViiPsehak}d base r(%)‘@élﬁble f’(OZI)‘ edgicq; MonBrdAeaBfls); Any other
J undec- 7- ene IIMEIIICI’&ISJ? YXcIB ab @Mt Base, Wecé)gé %@W&;tter-rﬂgobroag &P P C and

then roomtenperature for 24 hours, Steps H  (1S)-(+)- 10- canphor sul foni c
aci d, acetone Otbﬁtcémblﬁa@PD%@feWﬁ?m@hb@Séwétlmda 48 hours. 15 Step HH: 95%
et hanol 700C, then roomtenperature 3 days. Step HHR Recycling of nother

| i quor and wash of step HH (S)-10-canphorsul fonic acid, reflux, 36 hours,

t hen room t5enﬂ@01at)hré’réfelrred.GsdxoutaoidStpeeprulrsors (ery BMchhqepiari\daaﬁ@(&ne et hyl

SRR T N TR = MEN T A I R
t et rahydr opyr anyl oxyphenyl ) acet ophenone (4). A suspensi on of 2,4-
[00130] The carrier may also include various additives commonly used in
ointments, lotions and suppositories and well known in the cosmetic and
10 medical arts. For example, fragrances, antioxidants, perfumes, gelling agents,
thickening agents such as carboxymethylcellulose, surfactants, stabilizers,

emollients, coloring agents and other similar agents may be present.

[00131] Treatment in accordance with the invention is suitable for
15 indefinite continuation. The SERM or antiestrogenic compound and the sex
steroid precursor can also be administered, by the oral route, and may be
formulated with conventional pharmaceutical excipients, e.g. spray dried
lactose, microcrystalline cellulose, and magnesium stearate into tablets or
capsules for oral administration.
20
[00132]  The active substances can be worked into tablets or dragee cores by
being mixed with solid, pulverulent carrier substances, such as sodium
citrate, calcium carbonate or dicalcium phosphate, and binders such as
polyvinyl pyrrolidone, gelatin or cellulose derivatives, possibly by adding
25 also lubricants such as magnesium stearate, sodium lauryl sulfate,
"Carbowax" or polyethylene glycol. Of course, taste-improving substances

can be added in the case of oral administration forms.

[00133]  As further forms, one can use plug capsules, e.g. of hard gelatin, as
30 well as closed soft-gelatin capsules comprising a softener or plasticizer, e.g.
glycerin. The plug capsules contain the active substance preferably in the
form of granulate, e.g. in mixture with fillers, such as lactose, saccharose,

mannitol, starches, such as potato starch or amylopectin, cellulose derivatives



di hydr oxy-2' - (4" - hydr oxyphenyl ) acet ophenone 3 (97.6 g, 0.4 nole) (available
from Chensyn Sci ence Laboratories, Lenexa, Kansas) in 3,4-di hydropyran 5
(218 m, WoPmab@E) and et hyl acetate (520 ml) was treatred/ca2019/000898

pt ol uenesul foni c acid nonohydrate (0.03 g, 0.158 nmole) at about 25C. The
reaction m xture was stirred under nitrogen with no external heating for
about 16 hours. The m xture was then washed wth a solution of sodium

bi carbonate (1 g) and sodiumchloride (5 g) in water (100 m). The phases
10 were separated and the organic phase was washed with brine (20 m ). Each
wash was back @highly déssrersed Kilisiy agids e Irnsalf-gadatinggagsulpy, the dréive pglsivinee phases
ver e combi ned ;anee{ihi il &t BLPUMBAAY HTLAUNL A Gus SALY SN (ABAULL 600 )
was renoved by distilFation at atnospheric pressure and | sdpropanol (250

m ) was added.orAddid pdpethylsot glemtls.(about 300 m) was distilled at 15

at nospheric pressure and isopropanol (250 m) was added. Additional solvent
(about 275 m) was distilled at atnospheric pressure and i sopropanol (250
m ) was added.[00134] sdlhdtlbtion, Wasme0e! gd cateraino dhod Gewhbivughlyr ribbgd and af t er
about ilid“?‘flghg; @? sggzgg %gghggéc}%isdpﬁ“{?fy Ll e i AS N SRt bl L OPr opanol
Synt hesi sof 4- Rygihex ¥t ArafBlofohlardil (A2 of M RBIEEUrBRI penetration has occurred

et hoxy) pheny1- 3-4( 4m t et r ahydr opyr anyl oxy) pheny1- 7-

t et r ahydr opyr angiesabyy eHeashaheurspod, Inosfmraﬁr@m gf least 6 hours.
2-tetrahydropyranyl oxy4- hydroxy-2'-(4"-tetrahydropyranyl oxyphenyl ) acet ophen
one 4 (1 kg, 2.42 25 nole), 442-(1-piperidino)ethoxy]benzal dehyde 5 (594 g,
2. 55 nol e)1( aVvd13abl e f ramdSheats patcBc hec e Lafrdr ab odélasy renexa, iKansas)

and piperidine (82.4 g,..0,97 le). (avaj lable from Al drich m cal Conpany
e M vaukastorgpdeetiieR b anEhiebEy adbp el SRR P IOHER wi th a
Dean & Stark app@datys 1uotdayoneutapicdsl @ntacef actiat efigredidntto)a saslegol | ect ed.
Toluene (6.5 L) was 30 renmpved fromthe sol ution Ey distillation at

at nospheri ¢ priggiees ¥eamlreinga sloy radicaes iy dsliyery ghgrtive ingredient.

1, 8-di azabi cycl o[ 5, 4, 0] undec-7-ene (110.5 g, 0.726 nole) were added. The
sol uti on was acoji tated for about 8 hours at roomtenperature to isonerize

t he chal cole 09136k hriomardie ob tenedarmeh dagkidelitesy gystems hatt e ksenwat er and
ice (8 L) and : e ; ed.. uene

| ayer washed Vée? EH) Q(?’eaglﬁli(Jg()3 I13 .I&Tﬁfe&?gtﬁglf%@%ﬁeélggg%g{em%gﬁ%%éﬂ@%&gét racted
with tol uene (tBe yprebeht)invit®nc oftei medoftreleaene tyitallyotostrakeckeby kmadttiy washed
with brine (3 4 L), caoncentrate t at.nospheric ressure to.5.5 L and
then cool ed tGHEAHER OF BN BOIEFh dod et ErnArEasN o uRR SePPFTHEE onder

ni trogen, a 3Mhs@btathbon of net hyl magnesiumchloride in THF (2.5 L, 7.5

nol e) (available from Al drich Chem cal Conpany Inc., MI|waukee, Ws.) was
added, mai #t ai ni ng the tenperature below OC. After all the Gignard reagent
was added, theogpster NabchaRehl all?eé%@%f LeARMEda AR ik At GelHbWnEindhloWed war m
to roomtenperature. The m xture was stirred at this tenperature for about
24 hours. The mf xangr @rangsplaigain faoetaaple oinabmited -St2AQC Ratantspidtlh2.69Mht | nued
external cooli thE RdNQ r gt j C i ion (200
) vae added SEory, SaP A ea ok X R e B ol B e Rt e
was stirred fadr062,6héub 87ldd, bWEh6ZTdbd ditrdostifessait wihathedreaimorniouaedhl ori de

solution (£ L), and.taoluene ( ). a agitated for. fiye m nute The phases
wer e separ%te RS e&’(ﬁ‘ﬁ%oégh?t%’?glrdbaégg%%?égdp%“tdﬁd;{’éfl]{nl’éﬂ%ea(%affmﬁ L). The
conbi ned t ol uenBIBR hinaGtisisestenwaspiadtiva 2185tH7 ut e hydrochloric acid until

t he sol uti on becane honogenous and then with brine (3 x 4 L). The tol uene
solution was finally concentrated at atnospheric 20 pressure to 2L. This
sol uti on was ys@dsgi I’I@i@tdley/idenmb?%en% oB D ged ANL§Ihs RBIAEST fheOrt

(2R, S) - 7- hydr oxy- 3- (4' - hydr oxyphenyl) - 4- net ﬁyl- 2-

(4" 42w pi per i dNFIBR@EHSRGT I B ﬁQ%Q&ebWztmy regnpdesynal deliveaysissiceul phoni ¢
acid salt 2)T ti.on...of - 4-. : . :

5ot hyl - 2 4 e ok el oo AT g o Hting fibess which

t et rahydr opyr @l’tvwrb%g? phiersying fedient raty dr opyieanil @xssehodnmpe detiod, thas added

acetone (6 L), ; : S)~ 10- canphor sul phoni cid (561 g, 2.42
nol e) (avai l agﬁ%&%oﬁé%gglbgﬁ%%ﬂg%%rp@é’pe mr?pggbﬁ?/n A .e,rmﬁﬁkﬁ?/\g)utb%éém\?\?s. ). The
m xture was agintiab éd artideingnidieragen for 48 hours after which tine 30 the
solid (2R, S)-7-hydroxy-3-(41- hydroxyphenyl) - 4- net hyl - 2- (4" 12" " -

pi peri di nol et hoxy) phenyl) - 2H 1- benzopyran (1S)-10- canphor sul phonic acid
salt (12) was filtered, washed with acetone and dried (883 g). This
material was used in the next (HH) step without further purification. 62
[00172] Synthesis of (2S)-7-hydroxy-3-(4'-hydroxyphenyl)-4-nmethyl-2-(4"-
[2"1-pip eri dino] ethoxy)phenyl)-2H 1-benzopyran(1lS)-10-



canphor sul phonic acid salt (13, (+)-EM652(1S)-CSA salt). A suspension of
5(2R, S) - 7- hydr oxy- 3- (4' - hydr oxyphenyl) - 4- net hyl - 2- (4' 142" ' -

pi peri di rwbabvtwonygiphenyl ) - 2H benzopyran (1S) - 10- canphor gairganiomoesssd sal t
12 (759 g) in 95% et hanol was heated with stirring to about 70C until the
solid had dissolved. The solution was allowed to cool to roomtenperature
with stirring then seeded with a few crystals of (25)-7-hydroxy- 3-

10(41- hydr oxyphenyl) - 4- met hyl - 2- (4" 12" "4¢i peri di no] et hoxy) pheny1l) - 2H 1-

beri zopyran (1S)-10-canphorsul phonic acid salt 13. The solution was stirred
at roomtenperature for about three days in tot al. The crystals were

filtered, was j th 95% ri 6 ~ f the
product was 926@‘%&ngnt % %ﬁ{ﬁl{%ﬁ% 519%1%35?? tg‘g[ 001 3%8%15 nr%le%%g@o%%vg
(S)-( +) 7- hy driogrpe @n( @ C-ohgadrwxypﬂrﬁeq}gsﬂr)zd kbcnlgzteﬁykm&urface In such a device,

(4"-(2""-piperjdinoetho henyl) - 2H 1-benzopyra dr ochl r| de EM 01538
(EM 652, HCI). i‘i\vhsﬁ%‘/‘btér?)g%ﬁgc%?gr PSﬁﬁ‘&hVﬁdnf‘i@é B 602‘],%@5%{$3’“C&§}A LY 00 ny,

0. 726 nmol )5 i neréhinfret Ryl T ar soavande s(térih f@r 15rd]1§ﬂ)ér}na\l\lalﬁvicé &ﬁyeﬂc]ﬁﬂevﬁofrh an 0.5
M aqueous sodi um car bonat e sol ut| stirred for 15
mn. The suspeMamah Wic pridatipgr CtOHOJeILaﬁS?Fe %‘E‘ifiéﬁrggﬁ?‘)‘?)g&fig ShEMeF i rred
during 4 h. Thg\RhIARIEMPNRIE MaSe hReThvRSHRANYnd hagpeeRisBealUr at ed
sodi um carbonate solution (2 x 5 nmL.) and brine (1 x 5 nlL) dried over
magnesi um sul fsaseendgddn derewittr at ed. A sol ution of the resulting pink 25
foam (EM652) in ethanol (2 nL) was treated with 2 N hydrochloric acid (400
uL, 0.80 mmol ), stirred for 1 h, treated with distilled water (5 niL), and
stirred dutd ngo®Ro0n rfor Rhechmesultd ithmgslsmsq)aasstd@rrnmla[sattfh trtagrkednowatscﬂled with
distilled water [ n r _.and er 5C).,.to give a
creany powder ?r?‘(?@uﬁ%‘m?af%emer—tf‘ﬂ I}‘B‘f’]f“gvﬁ‘\?‘?% E)‘&ﬂ\bg m lﬁl(jg )CrgForl netry:
30 Melting pea&ﬁr@m@mief&mg Co'%'fea 83a &élgase l{rféﬂl’d:i:}otect:h@ﬁmbﬂ tcma'sehanol 10
mg/ m . ; 1H NVR (300 6 (ppm, 1.6 (broad, 2H, H 1.85 (broad,
4H, H 3" and B5Fypicap npderad sulmhle (orsyleasy %Fhéﬁlﬁd pelvpEhyietesad, Po ¥1@nez *and
6"), 3.47 (t, cl)at%dggg erzdndkgl%férablg @ﬁcoﬁq%—-coa]teéﬂ f%HZease?—'di Ilé'i’r%vlla. Fo82 (s, 63
1H, H2), 6.10 ( ) 5 (dd, J=8.4, 2.43 Hz, 1H, H6),
6.70 (d, JEB. Gapttyingkhe dvice, tharralewsm)er 1S@1r831y(meleg=awamﬁd thg-pdhgsge and

H-5"), 7.01 (d H5)
7.24 (d, J=8. %Heﬁi% tEgBat%ﬂt HZFL% l‘fﬂglfg&c%ﬁpgéﬁé%% 4‘??&«?@55&% 14. 84,
22.50, 23.99, &hwEh iEELoNBratéd bﬂgfeﬁehcaz;anmﬁgeﬂ,, dk@glbman AtEa5e 116, 01,
118.68, 125.78, 126 33, 130.26 130, 131, 13415‘ o f14 20, 15442
157. 56, 158. 96SCVi®diagaIs o %El"e&?ﬁ%fé)if ??CBH“gg‘e VIR 8% Hheory; 70, 51,
6.53, 2.84, 7.18, % Found: 70.31, 6.75, 2.65, 6.89% 64 Exanple 3
MATERI ALS AND NETHODS Ani mal s [00174] Femml e BALB/c nice (BALB/ cAnNCr 1BR)
wei ghi ng 181 20801} e 15 ipptesesieiy PRomtehar - rifjestrogeh and( &gx esHdtant |

Quebec, Canad aﬂgorhgeL@@l%ésth%H 1ﬁa£§1ahf%raarkp£m539§a%ﬁ%uﬁ%?ént 1 Qlowand l'i ght
(12 h Ilght/da l'ights on at 7:15)- controlled environment. The mce were

fed rodent chdvboalhdemapcmeiwatm of grich UmobRive dgsiradaleselperle agsaadaneet oni zed
( O\/X) under | SOf %lglitea noembalrr{a %[nh %I?%yvolé?heb ]l.ang]]Ilt?OH, .lfl‘_Ol’{CEil%.qgtl(; gfl tﬁé} gﬂﬁ![\/ﬂ@d

random y assi gne 0 group 1 ntact as
controls. Treatha@mised w1th1n desued parameters at the same time that sex stero1d

25 precursor concentration is maintained within desired parameters

[00142] One preferred sex steroid precursor is DHEA, although DHEA-S
and analogs discussed below are also especially effective for the reasons
stated below.

30
[00143] A selective estrogen receptor modulator of the invention has a
molecular formula with the following features: a) two aromatic rings spaced

by 1 to 2 intervening carbon atoms, both aromatic rings being either



[00175] In the first experinment (Figs 11 to 14), tested conpounds, nanely
EM 652. HC1, | asofoxifene (as free base; active and inactive enantioners)
and 15 r avoxnteensiiower e adm ni stered orally by gavage omce/aabiopoessdoses
of 1, 3 or 10 jig/animal for 9 days, starting 2 days after ovariectony. In
t he second experinent (Table 6), TSE 424 was adm nistered orally by gavage
once daily at doses of 1, 3, 10 or 30 pg/animal for 9 days, starting 2 days
after ovariectony. In both experinents, to evaluate the antiestrogenic
activity, 20 treatnment with estrone (El 0.06 pg, s.c. injection, twce

dai ly) was st W@'@F“‘S‘lt@é% sybsttutedary edwemxyhstumee agm sltreﬁﬁdd for a 6
day- peri od. Coapoun S 0 ation)
and adm ni st ered in %@?ﬁe?‘ﬁ? Lé%f“% %)Hs%eﬁtp?ﬁ%ge |8§1ét hafé&fa%% agl %NX
control gr oupstemieqealmed fufmwmemlsa:lt healobne (4% ETOH- 0. 4% net hyI cel | ul ose)
during 25 the 9-day period. The aninmals were killed by exsangui nation at

t he abdom nal aorta on the 11th norning follow ng ovariectony. The uteri
and vagi na Swer{@01ddpi dine difesed SERM ofehginednticand Akeptfened 10% buf f er ed
formalin for further histologic examnation. 65 ARTICLE I. RESULTS
Experiment 1: [00176] As illustrated in Fig. /11, EM652. HCl admi nistered at
the daily oral 5 doses of 1 jig, 3 jig, 910 jig caused respective 24%
48% and 72% i nhi bitions of estronersti $1 ed uterine weight (p<0.01 for
al | doses versus control) whi e adm ni stered at the sanme doses
caused respective 6% (NS), 14f nd 43% (p<0.01) inhibitions of
this paraneter. Lasof oxifene ( on theg other hand, had no

i nhi bitorylSeffect at the 10 | owest dose |IHeN+t aused respective 25%
(p<0.01) and 44% (p<0.01) inhibitions of ne>st i vul at ed ut eri ne wei ght
at the daily doses of 3 jig and 10 ug. The inacti ve-lenant i omer of

| asof oxi f ene excettifede (sd dalled EMO63L.16CT, €01-1588) fshhShpdioalTeEi@F saal ofaRy dose
used. 15 [00177 The co above exerted simlar effects on

t
vagi nal wei ghtP? eﬂtnearﬁlﬁftn%)g%gp gM %gpn :lﬁogste aé?flio&fﬁi & Empetsat 91008y lo

respect i vex010%H{ NS, rzf'é%bam@@%mtaklkante'(@e@n@fcwm1@@1 y@ggfﬁ6s§la<0 01 for
the two hi ghest doses) at the 1 j nd i g doses (Fig. 12),

whi | e ral oxi f éheNdaeit( 8@Yﬁr0§ﬁ§h1f’fegfmf/)m%ll @éﬁrmyfah\}rﬂif)lmﬁh@ra}ﬂeﬁ ect on
this parameter, %-Si—itf‘ftrgie%%ﬁg)z@}zﬂﬁﬁfe f?&n AL hdtOygAg) - Simlarly to

ral oxi f ene, | asof ene ree base caused significant 37% (p<0.01)
i nhibitory effect only at the highest dose used, while the inactive

enant i omer in r eff ) t e used. 25
[00178] Wien imﬂgsunds O\%\}IIEII gﬁe‘ﬁlgéf{@n léﬁg‘fdg)ﬁger(ef @%Eﬁéga‘ﬁz\g{yﬁo@ estrone)
to ovari eczsomwaat mi@edatl-[(hp-Uatdhy da-BH-adgs e -0fethbxy jpheafiindi@ygg, EM

652. HCl had Qﬁ‘ffig n| fican stl{{‘fél{l at or%{%}effe ct on_uterine wei ght at both

doses used, Tor ERR Rt - Uiy 20fl 13588ty xSl vekpedndy r 46k f ene
caused respecty 8%@5 Q@%&gpﬁm Odi)c1&d %%ﬁm%@]-XA%hB}H Qfdn%’%ar%uéﬂ& erine

wei ght (Fig. 30 13), thus indicating an estrogenic effect of these latter
conmpounds on Fﬂfps’f%ié’Pérfﬁfie%Ppr@f% inabPs foENh® PPevidation wé mosidnamopaisghi f i cant

stimulatory efo@t%ﬁggorgﬁsv nfé’f@ﬂo%tl {dHGen 1&91‘1\%’9% g/?)mbrélggg%a‘%\kp n of 10

pg of lasofoxife and a oxl f ene cause respectlve and 56%
(p<0.01) s¥i mil &2BFHsOdkr pBbervalpliitils viethg iven@on irbudet Thetoxitand 7)-the

I nact i ve enawi‘ﬁi Q‘h@alpﬁx dlquQth I{Z @len(;]x?‘fd] RIONScflmnHJy?tth rr%:,(lmlf f e&ivau arﬂ)leUt erine

and vagi nal
from  Zeneca, UK), Toremifene ((Z )-2-[4-(4-Chloro-1,2-diphenyl-1-

butenyl)phenoxy]-N,N-dimethylethanamine) available from Orion, Finland,
under the trademark Fareston or Schering-Plough), Droloxifene ((E)-3-[1-[4-
35  [2-(Dimethylamino) ethoxy] phenyl]-2-phenyl-1-butenyl] phenol) and, from
Eli Lilly and Co, USA: Raloxifene ([2-(4-hydroxyphenyl)-6-
hydroxybenzo[b]thien-3-yl]  [4-[2-(1-piperidinyl) ethoxy]  phenyl]
methanone hydrochloride), LY 335124, LY 326315, .LY 335563 (6-hydroxy-3-
[4-[2-(1-piperidiny]) ethoxy]| phenoxyl}-2-(4-hydroxyphenyl)



5[00179] As shown in table 4, TSE 424 adm ni stered at the daily oral doses
of 1 ug, 3 pig, 10 ug or 30 itg caused respective 12% (NS), 47% 74% and
94% i nhi bWoi2erei46d10est r one- st i nul at ed uteri ne wei ght (pRCT@W20V000%98 t hr ee
hi ghest doses versus El-control). On the other hand, the daily oral

adm ni stration of TSE 424 led to respective 16% (NS), 56% (p<0.01) and 93%
(p<0.01) inhibitions 10 of vaginal weight at the 3 ug, 10 lig, and 30 ug
doses. [00180] When the conpound was adjg ni stered al one (in the absence of
estrone) to ovariectom zed mce at the daily oral doses of 3 ug and 30 ug,
TSE 424 had n&esihithipeens hedroghlprde rapdedrzsiifensn(Lt E3pHe baldirvagBnal  wei ght

at 15 both dogess ysstf syl o IR29LO) LAOLORTLCAZOLSY 900RSE, o7 TABLE

4 Effect on uterine an nal of increasing ratio
424 admi ni st ertkidplersl hydrédiorflajaPshar prefeaed SERMiviazedlorifoe (§i)r|2[dneous! y

UreRi NE vt cP (e SRR ok B e TR e b B3 E50821 57 o 56 o

15.6 1.3*%5 13s@ithHlisd *Béddary, BISA]8L&orMe@dxBdned (33-tHn%-dinfethyt3TSE 424

141 g phenyl-4-{4-(2-(2«(pyrrolidin-1-yl)ethoxy)phenyl]-7-methoxychroman) (Novo
Nordisk, A/S, Denmark) which is disclosed in Shalmi et al. WO 97/25034,
WO 97/25035, WO 97/25037,WO 97/25038; and Korsgaard et al. WO
97/25036), GW5638 (described by Willson et al., 1997) and indole derivatives

10 (disclosed by Miller et al., EP 0802183A1) Are also included, Iproxifen (TAT
59, (E)-4-[1-[4-[2-(dimethylamino)ethoxy] phenyl]-2-[4-(1-
methylethyl)phenyl]-1-butenyl]phenol dihydrogen phosphate ) from Taiho
(Japan),  Ospemifene (FC 1271,  ((Z)-2-[4-(4-chloro-1,2-diphenyl-1-
butenyl)phenoxyl]ethanol) from  available  from  Orion-Farmos

15  Pharmaceutica,, Finland, SERM 3471, HMR 3339 and HMR 3656 from Sanofi-
Aventis (France) , SH 646 from Schering AG, Germany, Pipendoxifene (ERA
923) developed by Wyeth-Ayers, nonsteroidal estrogen derivatives described
in WO 97/3283, Fispemifene developed by QuatRx (USA) and CC 8490
developed by Celgene in USA.

20
[00146] Any SERM used as required for efficacy, as recommended by the
manufacturer, can be used. Appropriate dosages are known in the art. Any
other non steroidal antiestrogen commercially available can be used
according to the invention. Any compound having activity similar to SERMs

25  (example: Raloxifene can be used).

[00147] SERMs administered in accordance with the invention are
preferably administered in a dosage range between 0.01 to 10 mg/kg of body
weight per day (preferably 0.05 to 1.0 mg/kg), with 5 mg per day, especially
30 10 mg per day, in two equally divided doses being preferred for a person of
average body weight when orally administered, or in a dosage range between
0.003 to 3.0 mg/kg of body weight per day (preferably 0.015 to 0.3 mg/ml),
with 1.5 mg per day, especially 3.0 mg per day, in two equally divided doses



105.5 6.1 54.2 3.0 O/X + EIl + TSE 424 3p.g 69.7 4.4** 47.2 1.6 OUX + Ei
+ TSE 424 10pg 42.1 2.7** 31.1 2.3** OUX + Ei + TSE 424 30pg 21.7 1.7**
16.7 1. 8WO 20MX43010SE 424 3pg 18.3 1.2 14.1 1.2 OVX +PTBEARW/B0pY 17. 7
1.6 15.3 2.0 5 68 Exanple 4 PREVENTIVE EFFECTS ON BONE LOSS, SERUM

LI PI DS AND TOTAL BODY FAT. 5 Aninmals and treatnent [00181] Ten to twelve
week-ol d femal e Sprague-Dawl ey rats (Crl:CD(SD)Br) (Charles River
Laboratory, St-Constant, Canada) weighigpg approximately 220-270g at start

: animals were
of treatment Vlv)%gneg lilnieefgrrec}- r}gr a person of average body weight when parentally

administered (i.e. intramuscular, subcutaneous or percutaneous
administration). Preferably the SERMs are administered together with a

pharmaceutically acceptable diluent or carrier as described below.

[00148] One preferred antiestrogen of the invention is fulvestrant
(Faslodex; ICI 182 78070-[9-(4,4,5,5,5-pentafluoro-

pentylsulphinyl)nonyl]oestra-1,3,5(10)-triene-3,17p-diol) which is
intramuscularly administered with the dosage of 250 mg per month available

10 from AstraZeneca Canada Inc., Mississauga, Ontario, Canada.

[00149] With respect to all of the dosages recommended herein, the
attending clinician should monitor individual patient response and adjust
dosage accordingly.

15



10 acclimatized to the environmental conditions (tenperature: 22 3C
humdity: 50 20% 12-h |light-12-h dark cycles, lights on at 07:15h) for at
| east 1 wwekotveissoie starting the experinments. The ani malpsTwReloosded

i ndividually and were all owed free access to tap water and a pelleted
certified rodent feed (Lab Diet 5002, Ralston Purina, St-Louis, MJ). 15
Experinents were conducted in an aninmal facility approved by the Canadi an
Council on Aninmal Care (CCAC) and the Agsociation for Assessnent and
Accreditation of Laboratory Animal Care %AAALAC) in accordance with the
CCAC Guide for Care and Use of Exped SAnimals. 20 [00182] In a first
experinment, one hundred fifty-four rats were randomy distributed between
11 groups of 14 animals each as follows: 1) Intact control; 2) OvX control;
3) OVX + E2 (1 ng/kg): 4) OVX + EM 6Bfanhigde 1(2. 5 ng/ kg); 5) OVX + E2

EM 652. HC1; 6) OVX + dehydroepi androsterone (DHEA;, 80 ng/kg); 7) OvVX + DHEA
+ EM 652. HC1; 8) OvX + DHEA + E2; 9) OvVX + 25 DHEA + E2 EM 652. HC1; 10) OVX
+ GV 5638; 511)00D50 +IEheGHADGSBy g@nddaydrbg@fs drbeorsicddyomtthepanimgt s of the

appropriate grou re bilaterally ovariectom zed (OVX) under isoflurane
anest hesi a. THET@MEO?WFWTP%?QI#N driinigid eyisiened indisatesadhal sol uti on
in 50% et hanolan&f¥k-Ry R ﬁﬁﬁ)it@lgy 6@dctth bReabth@nBirhafsHbestedn ¢RTpQUNds vere

adm ni stered as suspension in 4% 30 net hyl cel | ul ose”by oral gavage.
Treat ment s wehangdnittndaiedhe develgprmenifandngrowttydf besast were. pdefsordiet once

Premarin (0 2 manicey DA o i S o fh B R iReh! s B A ey erari n +
EM 652. HCIIO 6 pn@AKroge], SEVM4ARN, OR. the nggdid) jof TmQVXerogdPafmbsrinted+byl $ke 424;  8)
ot AR B SRR A AT oGP Tl o oo o
groups were bilaterally OVX under isoflurane anesthesia. Tested conpounds

were adm ni stered as_suspension in 0.4% net hyl cel |l ul ose by oral gavage.
Treat nent s wel@IPHi t Mitstrceined dyily spircutaqsods iisrtignm ofve P dLepsiPpe Y once

daily during 26 ﬁ&%ormnt@)ﬁ;nk}n@aq%r'm_t&m@&& | ché‘@'gf)% 511%9% V| igh a test

article were treated with e 10 appropriate vehic e during the sane
peri od. BdAe WheraghgarrsillyoneadnilyerRifEs wasGpp8dd tvict elail@ (twbrtdese

[ t 1 [ ) t L .ndi vi. d t
tmder 1 501 | ur Sror SRL LR FEBEERA oot § T S50 kO U™ e

spi ne scanned pgsdaily dubkdognef §¥-800r aghabgeripttuowesizy it DENANSQRRKE00A,

Hol ogi c, V\althané?etrlv@s) and a Re ionaE{i]Wﬂi Sh esol ut'%on Scan software. The
bone mi neral $EASTEY VENDSSGFed RE QAT Splplin (O be respaements;3ade) and t he
total body cowpagé fir@nialf alt tREEeRERT AGLIxpARIRNECHBRJFL RRte dR0:cREN WA assays
1001851 After 3 nonths (experinent 1) or 26 weeks (experinent 2) of

t r eat ment ,20p| Wéﬁ@énpl es were collected at the jugular vein from overni ght
fasted animals (under Isoflurarte anesthesia). Sanples were processed for
25 serum preparation and frozen at - 80C until assay. Serum chol esterol

| evel s and al KilfHe phdéieltdseeactinviumpr (sideAn Wenendet ensrohedvadsinng t he
Boehringer Manphe

é.[mngz nostic Hitachi 91% %nlalé/zer Boehhi1 nger Mannhei m
Di agnostic Laboratory %ggfemsej. BE0 SR i 44QT By O v "?%T%%] Dat a
are expr essedrasivirgaesronBEM\diBirdstisioncal 155 i5gnirf idoaRceMABH Betsebrined
according,to the miltiple-range test of Duncan-Kraner (Kraner 5CY;
Bi onetri c%g 19%%%%%83‘)1’6 I?Ct‘%ﬁg‘cﬁ%@ ki O’Glllgffﬂon%é’f 3ﬁéwgg%naf“ét?!4é’ B after 3
nont hs of ovatire@tny resBidavely. tEEAUKDae cRirnAnWas (b8 dr@wel oig 3@VX contr ol
animals than in jntact con,trPIs ]
mg inhibited terminal tumor weight by 67%, 82%, and 85%, respectively.
Comparable inhibitions in tumor size were obtained with a daily 15 ug oral
dose of EM-800 with or without different doses of percutaneous DHEA.,
30 DHEA and EM-800 independently suppressed the growth of estrone-
stimulated ZR-75-1 mouse xenograft tumors in nude mice. Administration of

DHEA at the defined doses does not alter the inhibitory effect of EM-800.



10 (p<0.01). At the doses used, the adm nistration of estradiol and

EM 652. HC1 al one prevented | unbar spine BMD | oss by 98% (p<0.01) and 65%
(p<0. 05) ,woespeasitvel y, while the conbi ned treatment w PoTEA2arwhoéy8652. HC1
prevented the OVX-induced decrease in |lunbar spine BMD by 61% (p<0.05). On
the other hand, while the adm nistration of DHEA al one prevented 15 | unbar
spi ne BVMD by 43% (p<0.05), the conbined treatnent with DHEA+ E2 +

EM 652. HC1 prevented the OVX-induced decrease in |unbar spine BVMD by 91%
and led to BMD value not different fromjntact controls. [00188] In table
6, 26 weeks after ovariectony, BMD of the |unbar spine 20 was 18% | ower ed
conpared to i n'YTAJERIARP AR MEH‘JO(P@ The administration of Premarin,

EM 652. HC1, TSk 424 .apd Lasof oxi fene al one prevented | unbar spine BMD by
54% 62% 49%and 61% respectively (all p<0.01 versus OVX controls). The
addi ti on of Prl6h&Bl n AR7EM J@ﬁﬂamcllreas‘rs&mem cels Lagref olktiafnede foad the | unbar
spi ne BMD val uges_not ca di f m t hos iyned with

t he adm ni st ra/1§| orﬁcagflsygggkulgﬁﬁ%[ a Ctglrcl’re1 Vrﬁe M[% ﬁlDParﬁ%¥/Cl%%h§d§%dl tion of
DHEA t o E2 Sor rhondEMebdid ROUT ¢@I®phe:hahysu@:|phmmmmﬂwttham<k glnslutedl decr ease
in lunmbar spine able 5 The posi ,v effect of DHEA on BMD is al so
supported by TR ER e Pt s U G RERe &éﬁ%f?@?@&m/ﬂv ¢AlP), a
mar ker of bonejobofetbb Oife 3K nt, WnAEY £ humiliRed@ainhosbhitre W95 8Qiid/pereased from
73 6 IUL in OVX control animals to 224 18 |U 290 27 1UL, 123 8

| UL and 261 82(37°IQJﬁﬂ_df(sa1t1beqo<P©ubll)and A aDIHEAIS6; DREAN ot EMI16%8). Gt werDHEA + E2-

and DHEA + E2 H Al esg suggestl ng
a stinmulatory p%aéc We%% q16"0n%em%i(}r%r(r)% tglr?sﬁa@?& E%%HAY %?83{1

addition twt h;ellmm&uﬁa@tuse/cefc&fthe@kﬁerﬁﬂelbodeschb&s in tl*hfr@oﬁtd&ﬂkrﬂlcﬁ:hﬁzaﬂl on of

EM 652. HC1, TSE 424, Lasofo |f e, % 38, DHEA and E2 exerts sone
beneficial ef fEXPEEASE ot A hHEH! ﬁ/\é Sfcentage and serum |ipids. After

t hree nont hs of ovari ectony, tot al body fat was increase by 22% ( p<0. 05;
Tabl e XXX 6). The admi nistration of EM 652. HC1 conpl etely prevented the
OVX- i nduced f aihi¥scent age i ncrease while the addition of 10 DHEA and/or E2
to the SERM | f a ol nt act
control ani male[g fs%]ftgtrem%ger %gg%g fU\éo%/Ig{rq?ré?fa %M Itb;ﬁ@% EM)GQtHgHggse

i nduced bylestmizgdds-def #2tancll) wasre rabfangk droby Hﬂ%(lrld&@@pd@%mdnalM%

foll owi ng the I ni,Strati nof Pre 1

Lasof oxi f ene, @ééuszgpec]tl WeFe ﬁ)o% Iln Vi ﬁgcagdgd‘fvg%ﬁ?% }_g Sm ammfr alre%%% SERM 15

conpl etely preweds addtrhﬁnfé)iﬁédl ﬂrdue@dth‘og&n-bmﬁteembagemmc@m;ebe(daa@ e 8).

[ 00190] As sho n.Table 7, three nont after ov o i ncrease
et ehor i e Sredtate GRalreaneh o LR ef. Pitefuidle a t o

i ntact controlsg (fiﬂ&@r&ﬂ}aedéd\h&aﬁﬁ serum chol esterol was increased 20 from
2.01 0.11 mmol/L in intact animals to 2.46 0.08 mol/L in OVX controls.
The adnminidtration of E2 or DHEA al one decrease serum chol esterol levels to
1.37 0.18 mtdiLnalfdado® 0.10 nmmol /L, respectively, while the

adm ni strati on of EM652. HC1 al one or in conbination with E2 and/ or DHEA

| ed to chol est[80155] | evist wesd ljhitdraltantdripciopwend ((BHE()weemn ek BEotegdutod6 nmol / L)

cell inoculation under anesthesia achieved by intraperitoneal injection of 0.25

ml/animal of Avertin (amylic alcohol: 0.8 g/100 ml 0.9% NaCl; and tribromo
25  ethanol: 2g/100 ml 0.9% NaCl). 1.5 x 106 ZR-75-1 cells in logarithmic growth

phase were harvested after the treatment of monolayer with 0.05%
trypsin/0.02% EDTA (w/v), were suspended in 0.1 ml of culture medium
containing 25% Matrigel and were inoculated subcutaneously on both flanks
of the animals using a 1 inch-long 20-gauge needle as described previously
30  (Dauvois et al., 1991). In order to facilitate growth of the tumors, each animal
received daily subcutaneous injection of 10 pg of estradiol (E) in vehicle
composed of 0.9% NaCl 5% ethanol 1% gelatin for 5 weeks. After appearance

of palpable ZR-75-1 tumors, tumor diameter was measured with calipers and



25 than those found in intact animals (2.01 0.11 muol/L). Simlarly, the
adm ni stration of GN5638, TSE 424 and | asof oxi fene al one or in conbination
with E2 owoRommmsoin conpl etely prevented the OVX-i nduce®Crrnens®osdn ser um
chol esterol levels and led to values |lower than those found in intact
animals (Tables 7 and 8). 72 TABLE 5 EFFECT ON PREVENTI ON OF BONE LOSS
FOLLOW NG 3 MONTH TREATMENT W TH ESTRADI OL, EM 652. HC1, 5GW 5638 OR DHEA,
ADM NI STERED ALONE OR | N COVBI NATI ON, T€ OVARI ECTOM ZED FEMALE RATS ARTI CLE
I'l. ARTICLE | V. TREATM ENT ARTICLE |I1.LUVBAR SPINE BMD (g/cnR) Prevention
of Bone Loss (W€ PRyimgaeion haupater betpigaos2 ol Oy peppsekectay, opdlis ovx + E2
0. 2457 0.004 *n’fdy,

Hormonal treatment

5 [00156] All animals, except those in the control OVX group, received daily
subcutaneous injections of 0.5 pg estrone (Ei) in 0.2 ml of 0.9% NaCl5%
ethanol 1% gelatin. In the indicated groups, DHEA was administered
percutaneously twice daily at the doses of 0.3, 1.0 or 3.0 mg/animal applied
in a volume of 0.02 ml on the dorsal skin area outside the area of tumor

10 growth. DHEA was dissolved in 50% ethanol 50% propylene glycol. EM-800,
((+)-7-pivaloyloxy-3-(4'-pivaloyloxyphenyl)-4-methyl-2-(4"-(2"-piperidi-
noethoxy)phenyl)-2H-benzopyran), was synthesized as described earlier
(Gauthier et al., ]. Med. Chem. 40: 2117-2122, 1997) in the medicinal chemistry
division of the Laboratory of Molecular Endocrinology of the CHUL Research

15  Center. EM-800 was dissolved in 4% (v/v) ethanol 4% (v/v) polyethylene
glycol (PEG) 6001% (w/v) gelatin 0.9% (w/v) NaCl. Animals of the
indicated groups received daily oral doses of 15 ug, 50 ng, or 100 ug of EM-
800 alone or in combination with DHEA while animals of the OVX group
received the vehicle (0.2 ml 4% ethanol 4% PEG 600 1% gelatin 0.9% NaCl)

20 alone. Tumors were measured once a week with Vernier calipers. Two

perpendicular diameters in cms (L and W) were recorded and tumor area

(cm2) was calculated using the formula: L/2xW /2 x &t (Dauvois et al., 1991).
The area measured on the first day of treatment was taken as 100% and
changes in tumor size were expressed as percentage of initial tumor area. In
25  case of subcutaneous tumors in general, it is not possible to accurately access
three dimensional volume of tumor, therefore, only tumors areas were
measured. After 291 days (or 9.5 months) of treatment, the animals were

sacrificed.

30 [00157] The categories of responses were evaluated as described (Dauvois
et al.,, 1989a; Dauvois et al.,, 1989b; Labrie et al., 1995b). In short, partial
regression corresponds to the tumors that regressed equal to or more than

50% of their original size; stable response refers to tumors that regressed less



98 OvX + EM 652. HC1 0. 2374 0.0027* 65 OVX + EM 652. HC1 + E2 0. 2364

0.0037* 61 OVX + DHEA 0.2321 0.0034 43 OvX + DHEA + EM 652. HC1 0. 2458

0. 0037** WO 20MX4301IDHEA + E2 0. 2496 0.0029** 114 OVX + PHEAAR0HA0689EM

652. HC1 0.2439 0.0043** 91 OvVX + GN 5638 0.2299 0.0060 34 OVX + GW 5638 +
E2 0.2344 0.0054 53 *, p<0.05; **, p<0.01, experinental versus OVX
control rats.

53
than 50% of the original size or progressed less than 50% of their original size,
while complete regression refers to those tumors that were undetectable at
the end of treatment. Progression refers to tumors that progressed more than
50% compared with their original size. At the end of the experiment, all
5 animals were killed by decapitation. Tumors, uterus, and vagina were
immediately removed, freed from connective and adipose tissues, and

weighed.

Statistical analysis

10 [00158] Statistical significance of the effects of treatments on tumor size was
assessed using an analysis of variance (ANOVA) evaluating the effects due to
DHEA, EM-800, and time, and repeated measures in the same animals
performed at the initiation and at the end of the treatment (subjects within
group factor). The repeated measures at time 0 and after 9.5 months of

15  treatment constitute randomized blocks of animals. The time is thus
analyzed as a within-block effect while both treatments are assessed as
between-block effects. All interactions between main effects were included in
the model. The significance of the treatment factors and of their interactions
was analyzed using the subjects within group as the error term. Data were

20 log-transformed. The hypotheses underlying the ANOVA assumed the

normality of the residuals and the homogeneity of variance.

[00159] A posteriori pairwise comparisons were performed using Fisher's
test for least significant difference. Main effects and the interaction of
25  treatments on body weight and organ weight were analyzed using a standard
two-way ANOVA with interactions. All ANOVAs were performed using SAS
program (SAS Institute, Cary, NC, USA). Significance of differences was
declared using a 2-tailed test with an overall level of 5%. Categorical data
were analyzed with a Kruskall-Wallis test for ordered categorical response
30  variables (complete response, partial response, stable response, and
progression of tumor). After overall assessment of a treatment effects, subsets
of the results presented in Table 4 were analyzed adjusting the critical p-value

for multiple comparisons. The exact p-values were calculated using StatXact



73 TABLE 6 EFFECT ON PREVENTI ON OF BONE LOSS FOLLOW NG 26 WEEK- TREATMENT
W TH PREMARI N, EM 652. HCI , TSE 424 OR LASOFOXI FENE, ADM NI STERED ALONE OR
IN 5 COvByvbaNioaNsoAd TH PREMARI N, TO OVARI ECTOM ZED FENAL BCRARS0BRIVIGRE V.
ARTI CLE VI | . TREATM ENT ARTI CLE VI.LUVBAR SPI NE BMD (g/cnR) Prevention of
Bone Loss (%9 1)Intact 0.2482 0.0067** 100 OVX 0.2035 0.0035 - OVX +
Premarin 0.2277 0.0028** 54
54
program (Cytel, Cambridge, MA, USA). Data are expressed as means *

standard error of the mean (SEM) of 12 to 15 mice in each group.

RESULTS

5 [00160] As illustrated in Fig. 3A, human ZR-75-1 tumors increased by 9.4-
fold over 291 days (9.5 months) in ovariectomized nude mice treated with a
daily 0.5 pg subcutaneously administered dose of estrone while in control
OVX mice who received the vehicle alone, tumor size was decreased to 36.9%
of the initial value during the course of the study.

10
[00161] Treatment with increasing doses of percutaneous DHEA caused a
progressive inhibition of Fi-stimulated ZR-75-1 tumor growth. Inhibitions of
50.4%, 76.8%, and 80.0% were achieved at 9.5 months of treatment with the
0.3 mg, 1.0 mg, and 3.0 mg daily doses per animal of DHEA, respectively (Fig.

15  3A). In agreement with the decrease in total tumor load, treatment with
DHEA led to a marked decrease of the average weight of the tumors
remaining at the end of the experiment. In fact, average tumor weight
decreased from 1.12 £ 0.26 g in control Ei-supplemented ovariectomized nude
mice to 0.37 + 0.12 g (P =.005), 0.20 + 0.06 g (P =.001), and 0.17 + 0.06 g (P

20 =.0009) in the groups of animals receiving the daily 0.3, 1.0 and 3.0 mg doses
of DHEA, respectively (Fig. 3B).

[00162] At the daily doses of 15 pg, 50 pg, and 100 pg, the antiestrogen EM-
800 inhibited estrogen-stimulated tumor size by 87.5% (P<.0001), 93.5%

25  (P<.0001), and 94.0% (P=.0003), respectively (Fig. 4A) when compared to the
tumor size in control animals at 9.5 months. The tumor size reductions
achieved with the three EM-800 doses are not significantly different between
each other. As illustrated in Fig. 3B, tumor weight at the end of the 9.5-month
study was decreased from 1.12 + 0.26 g in control Ei-supplemented OVX mice

30 100.08+0.03g 0.03+0.01 gand 0.04 = 0.03 g in animals treated with the daily
15 ug, 50 pg, and 100 pg doses of EM-800, respectively (P<.0001 at all doses of
EM-800 vs E1 supplemented OVX).



OVX + EM 652. HC1 0.2311 0.0040** 62 OVX + Premarin + EM 652. HC1 0. 2319

0. 0057** 64 OVX + TSE 424 0.2252 0.0058** 49 OVX + Premarin + TSE 424

0. 2223 0OwOQ4ft4se8 OVX + Lasof oxi fene 0.2307 0. 0040** PET/CAZXI0H006898MEr i N +
Lasof oxi fene 0.2357 + 0.0035** 72 ** p<0.01, experinental versus OVX
control rats. 10 74 TABLE 7 EFFECT ON TOTAL BODY FAT PERCENTAGE, SERUM
CHOLESTEROL LEVELS AND ALKALI NE PHOSPHATASE ACTIVITY FOLLOW NG 3

MONTH TREATMENT W TH ESTRADI OL, EM 55

[00163] As mentioned above, the antiestrogen EM-800, at the daily oral
dose of 15 ug, caused a 87.5% inhibition of estrone-stimulated tumor growth
measured at 9.5 months. The addition of DHEA at the three doses used had
no significant effect on the already marked inhibition of tumor size achieved

5  with the 15 pg daily dose of the antiestrogen EM-800 (Fig. 4B). Thus, average
tumor weight was dramatically reduced from 1.12 + 0.26 g in control estrone-
supplemented mice to 0.08 + 0.03 g (P<.0001), 0.11 £ 0.04 g (P=.0002), 0.13 +
0.07 g (P=.0004) and 0.08 + 0.05 g (P<.0001) in the animals who received the
daily dose of 15 ug of the antiestrogen alone or in combination with the 0.3,

10 1.0, and 3.0 mg doses of DHEA, respectively (no significant difference was
noted between the 4 groups) (Fig. 3B).

[00164] It was also of interest to examine the categories of responses
achieved with the above-indicated treatments. Thus, treatment with the
15 increasing doses of DHEA decreased, although not to a level of statistical
significance (P=.088), the number of progressing tumors from 87.5% in the
control OVX animals supplemented with estrone to values of 50.0%, 53.3%,
and 66.7% in the animals treated with the daily doses of 0.3, 1.0 or 3.0 mg of
DHEA (Table 3). Complete responses, on the other hand, increased from 0%
20 in the estrone-supplemented mice to 28.6%, 26.7%, and 20.0% in the animals
receiving the 0.3, 1.0, and 3.0 mg daily doses of percutaneous DHEA. Stable
responses, on the other hand, were measured at 12.5%, 21.4%, 20.0%, and
13.3% in the control Ei-supplemented mice and in the three groups of animals
who received the above-indicated doses of DHEA, respectively. In control
25  ovariectomized mice, the rates of complete, partial and stable responses were
measured at 68.8%, 6.2%, and 18.8%, respectively, while progression was seen

in only 6.2% of tumors (Table 3).

[00165] Complete responses or disappearance of the tumors were achieved
30  in 29.4%, 33.3%,26.7%, and 35.3% of tumors in the animals who received the
antiestrogen EM-800 (P=.0006) alone (15 pg) or in combination with the 0.3
mg, 1.0 mg, or 3.0 mg of DHEA, respectively. Progression, on the other hand,
was seen in 35.3%, 44.4%, 53.3%, and 17.6% of the tumors, in the same groups



5 652. HCl
OVARI ECTOM ZED FEMALE RATS ARTI CLE VI I 1.
OTAL FAT We20WRESGRE X. CH OLESTEROL (nmol /L) ARTI CLE: EPT(dA2010)00d898 nt act
2.01 0.11** 39 2** OVX 29.2 1.5 2.46 0.08 73 6 OVX + E2

1.37 0.18** 59 4 OVX + EM 652. HCL 23.2

24.0 1.5*
19.5 2.5**
6*

GW 5638 OR DHEA, ADM NI STERED ALONE OR I N COVBI NATI ON, TO
ARTI CLE Xl | . TREATM ENT ARTI CLE | X

OvX + EM 652. HCl + E2 20.4 1. 4**

10

15

20

25

30

56
of animals, respectively. There is no significant difference between the

groups treated with EM-800, either alone or in combination with DHEA.

[00166] No significant effect of DHEA or EM-800 treatment was observed
on body weight adjusted for tumor weight. Treatment of OVX mice with
estrone, increased uterine weight from 28 + 5 mg in OVX control mice to 132 +
8 mg (P<.01) while increasing doses of DHEA caused a progressive but
relatively small inhibition of the stimulatory effect of estrone which reached
26% (P=.0008) at the highest dose of DHEA used. It can be seen in the same
figure that estrone-stimulated uterine weight was decreased from 132 + 8 mg
in control estrone-supplemented mice to 49 £ 3 mg, 36 + 2 mg, and 32 £ 1 mg
(P<.0001 at all doses vs control) with the daily oral doses of 15ug, 50 ug, or
100 pg of EM-800 (overall P<.0001), respectively. Fifteen micrograms (15 ug)
EM-800 in combination with the 0.3 mg, 1.0 mg or 3.0 mg daily doses of
DHEA, uterine weight was measured at 46 + 3 mg, 59 £ 5 mg and 69 + 3 mg,

respectively.

[00167]  On the other hand, treatment with estrone increased vaginal weight
from 14 + 2 mg in OVX animals to 31 + 2 mg (P<.01) while the addition of
DHEA had no significant effect. Vaginal weight was then reduced to 23 = 1
mg, 15 + 1 mg, and 11 = 1 mg following treatment with the daily 15 ug, 50 ng
or 100 ng doses of EM-800, respectively (overall p and pairwise P<.0001 at all
doses vs. control). In combination with the 0.3 mg, 1.0 mg or 3.0 mg doses of
DHEA and of EM-800, vaginal weight was measured at 22 + 1 mg, 25 + 2 mg
and 23 = 1 mg, respectively (N.S. for all groups versus 15 ug EM-800). It
should be mentioned that at the highest dose used, namely 100 pg daily, EM-
800 decreased uterine weight in estrone-supplemented OVX animals to a
value not different from that of OVX controls while vaginal weight was
reduced to a value below that measured in OVX controls (P<.05). DHEA,
probably due to its androgenic effects, partially counteracted the effect of EM-

800 on uterine and vaginal weight.

1.4** 0.87 0.04**

91



0.96 0.07** 92 5* OVX + DHEA 17.3 1.5**
DHEA + EM652. HC1 18.0 1.1** 0.65 0.06**
1.3** 1. 080201008%010123 8** OVX DHEA + E2
0.08** 261 20** OVX + GWNVN5638 21.9 1.4**
+ B2 23.2 1.2** 0.91 O0.07** 80 6

57

1.59 0.10**

Table 3

224 18** OVX +

290 27** OVX + DHEA + E2 15.8
+ EM 652. HCPCTA:A20100006898 0. 71
1.14 0.08**

72

6 OVX + GW 5638

Effect of percutaneous administration of DHEA or oral administration of

EM-800 alone or in combination for 9.5 months on the responses (complete,

5 partial, stable, and progression) of human ZR-75-1 breast tumor xenografts in

nude mice.
TOTAL CATEGORY OF RESPONSE
GROUP NUMBER OF| Complete Partial lStabIe lProgression
ANIMALS Number and (%)
ovX 16 11 (688) |1 (62 3 (188) [1 (5.2
OVX+E1 (0.5 ug) 16 0 (0 )] 2 (125) |14 (87.5)
OVX+E1 (0.5 pg) + DHEA 03mg 14 4 (28.6) 0 (0 3 (214) |7 (50.0)
1.0 mg 15 4 (267 [0 (O) 3 (200) (8 (53.9)
3.0mg 15 32000 |0 (O 2 (133) |10 86.7)
OVX+E1 (051g) + EM-800 15 g 17 5 (294) |1 (59 5 (294) |6 (353)
50 g 16 4 (250) |3 (188) 5 (312) |4 (250)
100 g 16 8 (50.0) |0 (O 3 (188) |5 (312
OVX +E1 (0.5 ug) + 0.3 mg 18 6 (333 |0 (0) 4 (222) |8 (444)
EM-800 + DHEA 1.0 mg 15 4 267) |o @ 3 (200) |8 (533)
30mg 17 5 (353) |0 () 8 (47.1) |3 (178)

E1= Estrone; DHEA= dehydroepiandrosterone; OVX=ovariectomized



*  p<0.05; **, p<0.01, experinental versus OVX control rats.

10 75 TABLE 8

EFFECT ON TOTAL BODY FAT PERCENTAGE, SERUM CHOLESTEROL LEVELS AND ALKALI NE

PHOSPHATASEB 20014810 Y FOLLON NG 5 26 WEEK- TREATMVENT W THPEREMARI 01400898
EM 652. HC1, TSE 424 OR LASOFOXI FENE, ADM NI STERED ALONE OR | N COVBI NATI ON

W TH PREMARI N, TO OVARI ECTOM ZED FEMALE RATS ARTI CLE XI'I 1.

ARTI CLE

XVI'| . TREATM ENT ARTI CLE XI'V OTAL FAT (% ARTICLE XV. HOLESTERCL (nmmol /L)
ARTI CLE LP (1U) 1)Intact 25.5 1.8** 2.44 0.11** 33 2* OVX 35.7 1.6 2.51

0.09 60 6 OVX + Prenmarin 28.2 1.8** 1,22 0.07**
Example 2

Example of synthesis of the preferred compound of the invention

5 [00168] Synthesis of (S)-(+)-7-hydroxy-3-(4'-hydroxyphenyl)-4-methyl-2-
(4"-(2"-piperidinoethoxy)phenyl)-2H-1-benzopyran hydrochloride EM-01538

(EM-652, HCI)
Scheme 1
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49 3 OVX + EM652. HC1 27.7 1.4** 0.98 0.06** 78 4 OVX + EM 652. HC1 +
Premarin 25.7 2.2** 1.10 0.07** 81 6 OVX + TSE 424 28.0 1.8** 1.15

0. 05** 85WORVMDMMSMOTSE 424 + Premarin 25.7 1.7** 1.26 POTACK26109808982** OVX
+ Lasofoxifene 24.1 1.3** 0.60 0.02** 116 9** OVX + Lasofoxifene +
Premarin 23.8 + 1.9** 0.81 0.12** 107 6** *, p<0.05; **, p<0.01,
experinental versus OVX control rats.

59

Step A: BFs Et2O, toluene; 100 °C ; 1 hour.

Step C: 3,4-dihydropyran, p-toluenesulfonic acid monohydrate, ethyl acetate;
5  25°C under nitrogen, 16 hours, and then crystallization in isopropanol.

Steps D, E, and F:
(1) piperidine, toluene, Dean & Stark apparatus, reflux under nitrogen; (2)
1,8-diazabicyclo[5, 4, OJundec-7-ene, DMF, reflux 3 hours ;

10 (3) CHaMgCl, THF, -20 to 0 °C and then room temperature for 24 hours;

Steps G, H: (1S)-(+)-10-camphorsulfonic acid, acetone, water, toluene, room
temperature, 48 hours.

15 Step HH: 95% ethanol, 70°C, then room temperature 3 days.

Step HHR: Recycling of mother liquor and wash of step HH
(5)-10-camphorsulfonic acid, reflux; 36 hours, then room temperature for 16

hours.
20
Step I
(1) DMF aq., Na:COs, ethyl acetate;
(2) Ethanol, dilute HCl;
(3) Water.
25



10 76 EXAMPLE 5 PREVENTI VE EFFECTS ON BONE LOSS FOLLOW NG TREATMENT W TH
THE SERMS EM 652. HCL, TSE-424 AND ERA- 923, ADM Nl STERED 5 ALONE AND I N
COVBI NATI VNI 20¥oTiHS@HEA TO OVARI ECTOM ZED FEMALE RATS Ani malracA2on/inosdat ment
[00191] Ten to twelve week-old femal e Sprague-Daw ey rats 10 (Crl: CD(SD)Br)
(Charles River Laboratory, St-Constant, Canada) wei ghing approxi mately
220-270g at start of treatnment were used. The aninmals were acclinatized to
the environnmental conditions (tenperatuge: 22 3C, humdity: 50 20% 12-h
l'ight-12-h dark cycles, lights on at 07:15h) for at |east 1 week before
starting the P&l mSynthesihe arfifnal s igiahiispRwanyloxy-Adwdran214- and were

al l oved free af@f;mrspyraﬁﬁo;gfﬁ&ayﬁnchhbﬁé og).cent khigedsibadan of eed (Lab

Di et 5002, Ral ston Purina erinents were conducted in an

ani mal facili tdihypgrexovded'- by’dItOHEP@NB@ﬁemPh@@chﬁ (97 6re. Arfi male) GerrBall ©CAC) and
(AAALAD) 1 achar S BSSHRIREL 135 (ERR Rt L RS b PTG ™™ e
Experimentd Afl8mahls. 3@%0}1&2)] a@xd e ethyrh chicetd tet \(@Gt yals i wasr atestedemethr gndon y

di stributed between rou of 14 ni S as.foll ows: tact
control; 2) O\?%“EB?‘?P%BR ?ds ég@ g&?'%izm %/%5?”%)5%%% TSE- 424
(EM 4803, 2.5 rﬁ@ftﬂé@)mlﬁdrezﬁaﬁﬁ@ré‘d Eﬂﬁeﬂaﬁrdgéi\ﬂ-@ﬁlz}.o é@t&nﬁmﬁé@ﬂ\g By OVX +

dehydr oepi androsterone (DHEA; 80 nmg / kg); 7) OVX + DHEA + EM 652. HC1; 8)
OVX + DHEA + PBeubdhows. Ghe mippgEavas ﬁmw@ed@ﬁlﬂﬂaf@t@p redstiidy, the

ani mal s of t hem@a‘?%r%@er Lla%)eargi QRSB & ('53§ ehaldiy: @U@"rﬂlfmrﬁé’”p%%s( Ovx)
under isofl urane anest ia. The DHEA was appl i ed topica on the dorsal

skin as a BD setmatsepaaied abd%he prgans| PIBOOsVes @ﬁylll@n@tblbyl@él 4umil diache t est ed
SERMB wer e admj ns{ el Bgcka&nfa&%@’«pﬁh el dhlnetgyﬂfegﬁé h)&glctzl%'o‘%%%ﬁﬁgﬁx egr al

gavage. Treatnents were ini ed on re performed
once daily durweg chbmiekisand fﬂ?eerﬂEOngWMmdahsuet )Sorveas(abelmteﬁwsnl [ 00193]

After 5 weeks of treatﬁﬁ} hp IVI u% ﬁﬁéﬁ under | sofl urane a{;&?ghem a had
their |umbar SPFEMPSHEY diEIHM & SRRRPECHEFRY EaT 1ORERSO
absor pti onet r ymi() DEXA; addeR 4508dtomal egient Abbthaon MH) v@@dd@hﬁecﬂ%@l onal

H gh Resolution Scan software. The bone m neral densi t %@dOf t he | unbar
spi ne (ver Febrag@osheris H’_rﬁﬁsur%llaélfiallsoﬁ@ﬁ%‘i‘%l (2Atralh Y éd%ﬁZMA ¥ oxi mal

tibial metaphygign(i gﬂ;%t placiie i) %%%{'is@ll@&% atRiRbh il Fdds AN Y8ESop ARl 00194]
Data are expressed as neans Statistical significance was det erm ned

according to t(@20 W@IW@S@@E@;AHQ@S@GQ@H vhs Durechat-akeaind’ C (Wiasringynd 956) .
after about 12 hours, the crystalline solid was filtered, washed with

isopropanol and dried (116.5 g, 70%).

20
[00170] Synthesis of 4-hydroxy-4-methyl-2-(4'-[2"-piperidino]-
ethoxy)phenyl-3-(4"'-tetrahydropyranyloxy)phenyl-7-
tetrahydropyranyloxy-chromane (10). A solution of 2-tetrahydropyranyloxy-
4-hydroxy-2'-(4"-tetrahydropyranyloxyphenyl)acetophenone 4 (1 kg, 2.42

25  mole), 4-[2-(1-piperidino)ethoxy]|benzaldehyde 5 (594 g, 2.55 mole) (available
from Chemsyn Science Laboratories, Lenexa, Kansas) and piperidine (824 g,
0.97 mole) (available from Aldrich Chemical Company Inc., Milwaukee, Wis.)
in toluene (8L) was refluxed under nitrogen with a Dean & Stark apparatus
until one equivalent of water (44 mL) was collected. Toluene (6.5 L) was

30 removed from the solution by distillation at atmospheric pressure.
Dimethylformamide (6.5 L) and 1,8-diazabicyclo[5,4,0Jundec-7-ene (1105 g,
0.726 mole) were added. The solution was agitated for about 8 hours at room

temperature to isomerize the chalcone 8 to chromanone 9 and then added to a



78 RESULTS [00195] As shown in table 9, after 5 weeks of ovariectony, BMD
of the l[unbar spine was 9% |l ower in Ovx control animals than in intact
control s.wétofy/t4bEodose used the adm nistrati on of the SERM20fM0GHE. HCL,
TSE- 424 or ERA-923 al one prevented | unbar spine BVMD | oss by 86% 53% and
78',, respectively. On the other hand, the adm nistration of DHEA al one
prevented | unbar spine BMD | oss by 44% while the conbined treatnent with
DHEA+EM 652. HC1, DHEA+TSE- 424 or DHEA+ERA- 923 prevented the 10 OVX-i nduced
decrease in tunbar spine BMD by 94% 105% and 105% respectively. [00196]
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(100 ool 15 st F1C, ol cbce expell Toots, 20 [ Q01o8)  Tuent v four hour s
cells was repl@agad dycf resd negthO90R- 5@l h&Salhours and then added the
15  saturated ammonium chloride solution (2 L) and toluene (4 L) and agitated
for five minutes. The phases were separated and the aqueous layer extracted
with toluene (2x4L). The combined toluene extracts were washed with
dilute hydrochloric acid until the solution became homogenous and then with
brine (3 x 4 L). The toluene solution was finally concentrated at atmospheric

20 pressure to 2L. This solution was used directly in the next step.

[00171] Synthesis of (2R,S)-7-hydroxy-3-(4'-hydroxyphenyl)-4-methyl-2-
(4"-[2"-piperidino]ethoxy)phenyl)-2H-1-benzopyran (15)-10-
camphorsulphonic acid salt (x12). To the toluene solution of 4-hydroxy-4-
25  methyl-2-(4'-[-2"-piperidino]-ethoxy)-phenyl-3-(4"'-
tetrahydropyranyloxy)phenyl-7-tetrahydropyranyloxychromane (10) was
added acetone (6 L), water (0.3 L) and (S)-10-camphorsulphonic acid (561 g,
242 mole) (available from Aldrich Chemical Company Inc.,, Milwaukee,
Wis.). The mixture was agitated under nitrogen for 48 hours after which time
30 the solid (2R,S)-7-hydroxy-3-(4'-hydroxyphenyl)-4-methyl-2-(4"-[2"-
piperidinolethoxy)phenyl)-2H-1-benzopyran (1S)-10-camphorsulphonic acid
salt (12) was filtered, washed with acetone and dried (883 g). This material

was used in the next (HH) step without further purification.
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100U/ nL pwoizeiod4s01p 100lag/ nL streptonycin, 2 mM gl ut anpo®/cAa2nn/ 50898 BS
treated twice with dextran-coated charcoal to renove endogenous steroids.
Cells were then harvested by 0.1% pancreatin (Sigma) and 0.25 nM HEPES,
resuspended in EFBM and plated in Falcon 96, well flat-bottoned mcrotiter
plates at a density of 2.2 x104 cells/wgll in a volunme of 100 !al and
allowed to 30 adhere to the surface of the plates for 24 h. Thereafter,
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94.2% and the purity 98.8%.
15
[00173] Synthesis of (S)-(+)-7-hydroxy-3-(4'-hydroxyphenyl)-4-methyl-2-
(4"-(2"-piperidinoethoxy)phenyl)-2H-1-benzopyran hydrochloride EM-
01538 (EM-652, HCI). A suspension of compound 13 (EM-652-(+)-CSA salt,
500 mg, 0.726 mmol) in dimethylformamide (11 uL, 0.15 mmol) was treated
20  with an 0.5 M aqueous sodium carbonate solution (7.0 mL, 3.6 mmol), and
stirred for 15 min. The suspension was treated with ethyl acetate (7.0 mL)
and stirred during 4 h. The organic phase was then washed with an aqueous
saturated sodium carbonate solution (2 x 5 mL) and brine (1 x 5 mL) dried
over magnesium sulfate, and concentrated. A solution of the resulting pink
25  foam (EM-652) in ethanol (2 mL) was treated with 2 N hydrochloric acid (400
uL, 0.80 mmol), stirred for 1 h, treated with distilled water (5 mL), and stirred
during 30 min. The resulting suspension was filtered, washed with distilled
water (5 mL), dried in air and under high vacuum (65°C) to give a creamy
powder (276 mg, 77%): Fine off-white powder; Scanning Calorimetry:
30  Melting peak onset at 219°C, AH = 83 J/g; [@]*y = 154° in methanol 10

mg/ml. ;JH NMR (300 MHz, CD;OD) & (ppm) 1.6 (broad, 2H, H-4""), 1.85

(broad, 4H, H-3""" and 5"”), 2.03 (s, 3H, CHs), 3.0 and 345 (broad, 4H, H-
2""’and 6”"), 347 (t, J=4.9Hz, 2H, H-3"""), 4.26 (t, ]=4.9Hz, 2H, H-2"""), 5.82 (s,
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1H, H-2), 6.10 (d, ]=2.3Hz, 1H, H-8), 6.35 (dd, ]=8.4, 2.43 Hz, 1H, H-6), 6.70 (d,
]=8.6 Hz, 2H, H-3', and H-5'), 6.83 (d, J=8.7Hz, 2H, H-3"" and H-5"), 7.01 (d,
J=8.5 Hz, 2H, H-2’ and H-6"), 7.12 (d, J=8.4Hz, 1H, H-5), 7.24 (d, ]=8.6Hz, 2H,
H-2"” and H-6"); 3C RMN (CD;OD, 75 MHz) 6 ppm 14.84, 22.50, 23.99, 54.78,

5 57.03,62.97, 81.22,104.38, 109.11, 115.35, 116.01, 118.68, 125.78, 126.33, 130.26,
130.72, 131.29, 131.59, 134.26, 154.42, 15756, 158.96, 159.33. Elemental
Composition: C, H, N, Cl: Theory; 70.51, 6.53, 2.84, 7.18, %, Found: 70.31, 6.75,
2.65,6.89%.
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Example 3

MATERIALS AND METHODS

Animals

[00174] Female BALB/c mice (BALB/cAnNCrIBR) weighing 18-20g were
5 obtained from Charles-River, Inc. (St-Constant, Quebec, Canada) and housed

5 per cage in a temperature (23 £1 °C)- and light (12 h light/day, lights on at

7:15)- controlled environment. The mice were fed rodent chow and tap water

ad libitum. The animals were ovariectomized (OVX) under Isoflurane

anesthesia via bilateral flank incisions and randomly assigned to groups of 10

10 animals. Ten mice were kept intact as controls.

Treatments
[00175] In the first experiment (Figs 11 to 14), tested compounds, namely
EM-652.HCI, lasofoxifene (as free base; active and inactive enantiomers) and
15 raloxifene, were administered orally by gavage once daily at doses of 1, 3 or
10 ug/animal for 9 days, starting 2 days after ovariectomy. In the second
experiment (Table 6), TSE 424 was administered orally by gavage once daily
at doses of 1, 3, 10 or 30 pug/animal for 9 days, starting 2 days after
ovariectomy. In both experiments, to evaluate the antiestrogenic activity,
20 treatment with estrone (Ei, 0.06 ug, s.c. injection, twice daily) was started 5
days post-ovariectomy and was administered for a 6 day-period.
Compounds were dissolved in ethanol (4% final concentration) and
administered in 0.4% methylcellulose. Mice in the intact and OVX control
groups received the vehicle alone (4% ETOH-0.4% methylcellulose) during
25 the 9-day period. The animals were killed by exsanguination at the
abdominal aorta on the 11th morning following ovariectomy. The uteri and
vagina were rapidly dissected, weighed, and kept in 10% buffered formalin

for further histologic examination.
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ARTICLE L. RESULTS

Experiment 1:

[00176]  As illustrated in Fig. 11, EM-652.HCl administered at the daily oral
doses of 1 ug, 3 ug, and 10 pg caused respective 24%, 48%, and 72%
inhibitions of estrone-stimulated uterine weight (p<0.01 for all doses versus
control) while raloxifene administered at the same doses caused respective
6% (NS), 14% (p<0.01) and 43% (p<0.01) inhibitions of this parameter.
Lasofoxifene (as free base), on the other hand, had no inhibitory effect at the
lowest dose used while it caused respective 25% (p<0.01) and 44% (p<0.01)
inhibitions of estrone-stimulated uterine weight at the daily doses of 3 ug and
10 ug. The inactive enantiomer of lasofoxifene exerted no inhibitory effect on

this parameter at any dose used.

[00177] The compounds mentioned above exerted similar effects on vaginal
weight. The daily oral administration of EM-652.HCl led to respective 10%
(NS), 25% and 53% inhibitions of vaginal weight (p<0.01 for the two highest
doses) at the 1 ug, 3 ug, and 10 ug doses (Fig. 12), while raloxifene exerted a
significant 24% (p<0.01) inhibitory effect on this parameter at the highest dose
only (10 ug). Similarly to raloxifene, lasofoxifene (as free base) caused a
significant 37% (p<0.01) inhibitory effect only at the highest dose used, while
the inactive enantiomer had no inhibitory effect on vaginal weight at any

dose used.

[00178] When compounds were administered alone (in the absence of
estrone) to ovariectomized mice at the daily oral doses of 1 ug and 10 pg, EM-
652.HCl had no significant stimulatory effect on uterine weight at both doses
used, while treatment with 10 pg of lasofoxifene and raloxifene caused
respective 93% (p<0.01) and 85% (p<0.01) stimulations of uterine weight (Fig,
13), thus indicating an estrogenic effect of these latter compounds on this
parameter. Similarly, EM-652.HCl exerted no significant stimulatory effect on
vaginal weight (Fig. 14) while administration of 10 pg of lasofoxifene and
raloxifene caused respective 73% (p<0.01) and 56% (p<0.01) stimulations of

PCT/CA2010/000898
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vaginal weight. On the other hand, the inactive enantiomer of lasofoxifene

had no stimulatory effect on uterine and vaginal weight.

Experiment 2:

5 [00179] Asshownin table 4, TSE 424 administered at the daily oral doses of
1 ug, 3 ug, 10 ug or 30 ng caused respective 12% (NS), 47%, 74%, and 94%
inhibitions of estrone-stimulated uterine weight (p<0.01 for the three highest
doses versus Ej-control). On the other hand, the daily oral administration of
TSE 424 led to respective 16% (NS), 56% (p<0.01) and 93% (p<0.01) inhibitions

10 of vaginal weight at the 3 ng, 10 pug, and 30 ng doses.

[00180] When the compound was administered alone (in the absence of
estrone) to ovariectomized mice at the daily oral doses of 3 pg and 30 ug, TSE
424 had no significant stimulatory effect on uterine and vaginal weight at

15 both doses used (Table 4).
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TABLE4
Effect on uterine and vaginal weight of increasing concentrations of TSE 424
administered orally for 9 days to ovariectomized mice simultaneously treated or

not with estrone. *p<0.01 versus E1-treated control.

TREATMENT UTERINE WEIGHT VAGINAL WEIGHT
(mg) (mg)
INTACT 54.6 £12.5** 37.9 £ 3.9
OVX 15.6 £ 1.3** 13.9 £ 1.5**
OVX + Ey 1183 + 6.0 534+28
OVX + E1 + TSE424 1pug 1055t 6.1 542 +3.0
OVX + E1 + TSE 424 3ug 69.7 £ 4.4** 472 +1.6
OVX + Ep + TSE 424 10ug 421 £ 2.7 31.1£2.3%
OVX + E; + TSE 424 30ug 217 £1.7% 16.7 £ 1.8%*
OVX + TSE 424 3ug 183+1.2 141+1.2
OVX + TSE 424 30ug 177 +1.6 15320
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PREVENTIVE EFFECTS ON BONE LOSS, SERUM LIPIDS AND TOTAL
BODY FAT.

Animals and treatment

[00181] Ten to twelve week-old female Sprague-Dawley rats
(C11:.CD(SD)Br) (Charles River Laboratory, St-Constant, Canada) weighing
approximately 220-270g at start of treatment were used. The animals were
acclimatized to the environmental conditions (temperature: 22 + 3°C;
humidity: 50 + 20%; 12-h light-12-h dark cycles, lights on at 07:15h) for at least
1 week before starting the experiments. The animals were housed
individually and were allowed free access to tap water and a pelleted
certified rodent feed (Lab Diet 5002, Ralston Purina, St-Louis, MO).
Experiments were conducted in an animal facility approved by the Canadian
Council on Animal Care (CCAC) and the Association for Assessment and
Accreditation of Laboratory Animal Care (AAALAC) in accordance with the
CCAC Guide for Care and Use of Experimental Animals.

[00182] In a first experiment, one hundred fifty-four rats were randomly
distributed between 11 groups of 14 animals each as follows: 1) Intact control;
2) OVX control; 3) OVX + Ez (1 mg/kg); 4) OVX + EM-652.HCl (2.5 mg/kg); 5)
OVX + Ex + EM-652.HCI; 6) OVX + dehydroepiandrosterone (DHEA; 80
mg/kg); 7) OVX + DHEA + EM-652.HCl; 8) OVX + DHEA + Ep; 9) OVX +
DHEA + E; + EM-652.HCI; 10) OVX + GW 5638; 11) OVX + E + GW 5638. On
day 1 of the study, the animals of the appropriate groups were bilaterally
ovariectomized (OVX) under isoflurane anesthesia. The DHEA was applied
topically on the dorsal skin as a solution in 50% ethanol-50% propylene glycol
while the other tested compounds were administered as suspension in 0.4%
methylcellulose by oral gavage. Treatments were initiated on day 2 of the

study and were performed once daily during 3 months.

[00183] In the second experiment, one hundred thirty-two rats were

randomly distributed between 9 groups of 14 or 15 animals each as follows: 1)

al 140
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Modi fied Eagl e's-Haml's F12 nmedi um the guppl enents nentioned above and 5%
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(tartrate salt; racemate; 2.5 mg/kg); 9) OVX + Premarin + Lasofoxifene. On

5 day 1 of the study, the animals of the appropriate groups were bilaterally

OVX under isoflurane anesthesia. Tested compounds were administered as

suspension in 0.4% methylcellulose by oral gavage. Treatments were initiated

on day 2 of the study and were performed once daily during 26 weeks. In

both experiments, animals not receiving a test article were treated with the

10 appropriate vehicle alone during the same period.

Bone mineral density measurements

[00184] After 3 months (experiment 1) or 26 weeks (experiment 2) of
treatment, individual rats under Isoflurane anesthesia had their whole body

15  skeleton and lumbar spine scanned using dual energy x-ray absorptiometry
(DEXA; QDR 45004, Hologic, Waltham, MA) and a Regional High Resolution
Scan software. The bone mineral density (BMD) of the lumbar spine
(vertebrae L2 to L4) and the total body composition (fat percentage) were
determined.

20

Serum assays

[00185] After 3 months (experiment 1) or 26 weeks (experiment 2) of
treatment, blood samples were collected at the jugular vein from overnight
fasted animals (under Isoflurane anesthesia). Samples were processed for

25  serum preparation and frozen at - 80°C until assay. Serum cholesterol levels
and alkaline phospatase activity (ALP) were determined using the Boehringer
Mannheim Diagnostic Hitachi 911 Analyzer (Boehringer Mannheim
Diagnostic Laboratory Systems).
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RESULTS

[00187] As shown in table 5, after 3 months of ovariectomy, BMD of the
lumbar spine was 10% lower in OVX control animals than in intact controls
(p<0.01). At the doses used, the administration of estradiol and EM-652.HCl
alone prevented lumbar spine BMD loss by 98% (p<0.01) and 65% (p<0.05),
respectively, while the combined treatment with E, and EM-652.HCI
prevented the OVX-induced decrease in lumbar spine BMD by 61% (p<0.05).
On the other hand, while the administration of DHEA alone prevented
lumbar spine BMD by 43% (p<0.05), the combined treatment with DHEA+ E
+ EM-652.HCl prevented the OVX-induced decrease in lumbar spine BMD by

91% and led to BMD value not different from intact controls.

[00188] In table 6, 26 weeks after ovariectomy, BMD of the lumbar spine
was 18% lowered compared to intact controls (p<0.01). The administration of
Premarin, EM-652. HCl, TSE 424 and Lasofoxifene alone prevented lumbar
spine BMD by 54%, 62%, 49% and 61%, respectively (all p<0.01 versus OVX
controls). The addition of Premarin to EM-652.HCl, TSE 424 or Lasofoxifene
led to lumbar spine BMD values not significantly different from those
obtained with the administration of each SERM alone (Table 6). Similarly, the
addition of DHEA to Ez or to EM-652.HCl completely prevented the OVX-
induced decrease in lumbar spine BMD (Table 5). The positive effect of
DHEA on BMD is also supported by its effect on serum alkaline phosphatase
activity (ALP), a marker of bone formation and turnover. ALP activity was
increased from 73 + 6 [U/L in OVX control animals to 224 + 18 IU/L, 290 + 27
IU/L, 123 + 8 IU/L and 261 + 20 IU/L (all p<0.01) in DHEA-, DHEA +
EM-652.HCl-, DHEA + E;- and DHEA + E, + EM-652. HCl-treated animals,

stinulation of DNA by tested
test ed conpounds
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respectively, thus suggesting a stimulatory effect of DHEA on bone formation

(Table 7).

[00189] In addition to the preventive effects on bone loss, the
administration of EM-652. HCI, TSE 424, Lasofoxifene, GW 5638, DHEA and
Ez exerts some beneficial effects on total body fat percentage and serum
lipids. After three months of ovariectomy, total body fat was increase by 22%
(p<0.05; Table XXX 6). The administration of EM-652.HCl completely
prevented the OVX-induced fat percentage increase while the addition of
DHEA and/or E; to the SERM led to fat percentage values below those
observed in intact control animals. After 26 weeks of ovariectomy, the 40% fat
increase induced by estrogen deficiency was reversed by 74%, 78%, 75% and
114% following the administration of Premarin, EM-652.HCl, TSE 424 or
Lasofoxifene, respectively, while the addition of Premarin to each SERM

completely prevented the OVX-induced fat percentage increase (Table 8).

[00190] As shown in Table 7, three months after ovariectomy, a 22%
increase in serum cholesterol levels was observed in OVX control rats
compared to intact controls (p<0.01). In fact, serum cholesterol was increased
from 2.01 £ 0.11 mmol/L in intact animals to 2.46 + 0.08 mmol/L in OVX
controls. The administration of E2 or DHEA alone decrease serum cholesterol
levels to 1.37 £ 0.18 mmol/L and 1.59 £+ 0.10 mmol/L, respectively, while the
administration of EM-652.HCl alone or in combination with E; and/or DHEA
led to cholesterol levels significantly lower (between 0.65 to 0.96 mmol/1.)
than those found in intact animals (2.01 + 0.11 mmol/L). Similarly, the
administration of GW 5638, TSE 424 and lasofoxifene alone or in combination
with Ez or Premarin completely prevented the OVX-induced increase on
serum cholesterol levels and led to values lower than those found in intact

animals (Tables 7 and 8).



(free base) EM 3114 N. S. 0.379 86 Exanple 8 COWPARI SON OF THE EFFECTS OF
EM 652. HCL, TAMOXI FEN, TOREM FENE, DROLOXI FENE, | DOXI FENE, GW 5638, AND 5
RALOXI FENEOGMI0THE)1IGROMH OF HUVAN RZ- 75- 1 BREAST TUMORSPLN DG/ M IOE.

[ 00204] The objective of this exanple was to conpare the agonistic and
antagonistic effects of EM652. HCl and six other oral antiestrogens (SERMs)
10 on the growth of the well-characterized estrogen-sensitive ZR 75-1
breast cancer xenografts in ovariectom zed nude mce. MATERI ALS AND METHODS
15 Human ZR-75-1 breast cancer cells [00205] ZR-75-1 human breast cancer
cells were obtained fromthe Anmerican Type Culture Collection (Rockville,
MD) and cultured in phenol red-free RPAgrg§40 nmedium The cells were

suppl enment ed W”EF%EMT@N‘#@VNHGNMF%@@N‘E@@S@% ﬂ&@ I U peni ci ['1in/
m, 100 jig 20 s Y ANER YRR serum and
i ncubat ed upder an PTE[ $ %%(ﬂ at 37C, Cells

wer e passaged we .JS ing 0.083%
pancreatin/ 0,3 iQ S%I maﬁs ang tum)r i nocC |o‘%JII 00206] Honmpbzygous
female nu/nu Br athymc nmce (28- to 42-day ol d) vvere obt ai ned from Charl es

Zi‘%"

River, Inc. (Saintaganetant., Quebec, CanggmicLeMie M CEuMBAR!N [cage) were
housed in vinyl cages equi pped with ai rfg r lids, which were kept in
| am nar airflow hpods and mai ntai ned u uer patheger—a30—+-ting
condi ti ons. The phd®IJELEY: was TREARMr|s of B%[Pit and| TEviions| of dar kness
(l'ights on at 07: 1ENT Cages, beddi ng and fodg/dA&yway Profkab R M H D et
#4018) were autoclaved before use. Water was aut ocl avede'gp(j% priovi ded ad
libitum BilateralTpvarigetony was perfororgig'l 96%8&94 SpTTgpgme-

OVX 0.2214 % 0.0044 -

OVX + Ep 0.2457 + 0.0049** 98

OVX + EM-652.HCl 0.2374 + 0.0027* 65

OVX + EM-652.HCI + E, 0.2364 + 0.0037* 61

OVX+DHEA 0.2321 +0.0034 43

OVX + DHEA + EM-652. HCl 0.2458 + 0.0037** 99

OVX + DHEA + E, 0.2496 + 0.0029** 114

OVX + DHEA + E; + EM- 0.2439 + 0.0043** 91

652.HCl

OVX+ GW 5638 0.2299 + 0.0060 34

OVX+GW 5638 + Ea 0.2344 + 0.0054 53

*, p<0.05; **, p<0.01, experimental versus OVX control rats.



87 induced anesthesia. At the tine of ovariectony, an inplant of estradiol
(E2) was inserted subcutaneously to stimulate initial tunmor growh. E2

i mpl ant s werelprs@ared in Ti cmlong Silastic tubing (i ReTaRA20i0200e98r :
0.062 inch; outside diameter: 0.095 inch) containing 0.5 cmof a 1:10 (ww)
m xture of 5 estradiol and chol esterol. One week after ovariectony, 2 x 10
6 ZR-75-1 (passage 93) cells were inocul ated subcutaneously in 0.1 nml of
RPM - 1640 medi um + 30% Matrigel on bothy4l anks of each ovariectom zed (OVX)
nouse through a 2.5-cmlong 22-gauge needle. After four weeks, the E2

inpl ants were replaced in all ani mMP$LBP estrone-containing i npl ants of the
sane size 10 (HFESHoON IPREVENTIN Q¥nBONE AQTh FIdQWRNGt s were
started one WIVKEKaIREATNHDGY WHAEEPREMARIING EVhE52GL JiSEJR4 OR i ni ti ati on of
treat nents, 23ASPEQXBEAVE.ng ARMENISTERERInDrAL@NEan &Reradd area of 24, 4
0,4 M2 (rangeCGMBINAHON WiPH RREMABRNoHG QYARJRETOMIZED groups (with
respect to tumBMALERAT®ach containing 15 mce (total of 29 or 30 tunors).
The 17 groups included two control groups (OvVX and OVX + Estrone), seven
groups supplenentfa A—estronre—t+npt A N
anti estrogen and ¢ trogen al one.
The estrone inpla‘ts were then renoved [fSIOMEt he aninals in the
ovari ectom zed co’gmghcgﬁqqn (OPREANG i N grewps that| were.d.Q Ireceive the
anti estrogen alonai-E t rone- cont ai ni ng inplggh%ﬂ%n t he n}§e other groups
were changed thergafter every 6 weeks. [EM 652 Talf oxifeng, df ol pxif ene,

i doxi fene and GW H638 were synthesizedlin the nedicin Ihﬁﬁw®h9nistry

di vi si on of the C%éblod?mﬁnd Mol ecul ar |Erodd6? i- 00D6Y Reseaad ch [Cent er
Tanmoxi f en was pur ¢higsed from Prantex (Net o et) white torem f ene
citrate was purch g%u rom-O+oen—{Esped; E?%ﬁéﬁ%&h%Un er—estrane

stinul ation, the afRVXediremghs were giveﬁ”@?7ﬁﬁébaﬁfly or?l dose of 50 kig
(2 ng/ kg, on averagexsigperided in 0.2 [mM0.231 604040 V) n&Xt hylcel | ul ose. In

30 the absence of |eskrone,stl MElEE Py |[ammmd s g\wete« tyeatgd with 20Qug (8

/ kg on average § Itiestrogemnjor Fai -y -4 he al—r out e.
Kgingls in bot% % g??gﬁ%gﬁ%tps rece?ve &t§5%505%a¥%e vehtcl e al one, The
anti estrogen suspeRSFongemtrin hESEBpr opr|i atx2&e00e4dr at i ondoner e pr epar ed
each nonth, 88 ster&d at.BdG.ald used anG 993%5 egrtation. Powder
stock were hermetically stored at 4C (ildoXi Pand ?glo ifene, tiorem fene, GW
5638, drol oxi f ene) OYX dirergnt tasppsifeas ur @ PBearoXDI%zn, | EMB52 :HC ). 5 Tunor
measurenents an T T Fod I ngi-cotar —drameters re recorded
and tunor area Kﬁ%ﬁ '§§§Mg§ %ﬁyg%gﬁﬁgéiﬁggﬁﬁg&fornula: L/2 x W2 x n. The
area neasured on the first day of treatnment was taken as 100% 10 [00209]
After 161 gays of treatnent, the renmaining animals were anesthetized with
i sof lurane and killed by exsanguination. To further characterize the effect
of the estrogen and anti estrogens, estrogen-responsive tissues, such as the
uterus and vagina, were imedi ately renoved, freed 15 from connective and
adi pose tissue and wei ghed. The uteri were prepared to eval uate endonetri al
t hi ckness by image anal ysis perforned with | mage ProPl us(Medi a Cybernetics,
Maryl and, USA). In brief, uteri were fixed in 10% formalin and enbedded in
parafin. Hemat oxylin- and eosin-stained sections of mce uteri were
anal yzed. Four inmages per uterus (2 per uterine horn) were 20 anal yzed.
Mean epithelial cell height was nmeasured in all animls of each group.
Response criteria [00210] Tunor response was assessed at the end of the
study or at death of 25 each animal, if it occurred during the course of
the experinent. In this case, only data of mce that survived for at |east
hal f of the study (84 days) were used in the tunor response analysis. In
brief, conplete regression identifies those tunors that were undetectable
at the end of the experinent; partial regression corresponds to the tunors
that regressed 50% of their original 30 size; stable response refers to
tunors that regressed < 50% or progressed 50% and progression refers to
tunors that progressed a. 50% conpared with their original size. 89
Statistical anal yses




[00211] The c

wer e anal yzed according to an ANOVA for
i ncl uded wbeotwasiment ,
the termto account for the strata at

hange in total

time, and tine-treatnent

random

zation.

The

tunors surface areas between day 1 and day 161
repeat ed nmeasurenents.
i nt er aeciraa2efofopetys pl us
The significance of

5 nodel

the different treatnents effects at 161 days was thus tested by the

ti me-treatnen
measur enent s

t interaction.
on the original

Anal ysis of the residuals indicated that the
scal e wereynot fitted for analysis by an ANOVA

10 nor any of the transformations that were tried. The ranks were therefore

sel ected for
t hi ckness was

random zati on.

t he anal yses.
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days of treat
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5 AugowksﬂHEAefszects on Z

rlnn

R- 198 1 13w

h - f 200

o)

131]23 4-\%%

161
absence

€60S
av

pp: eﬁent é&t i cfnomfI he

652.HCl

ILUUU

&r by o

III LIIC

261 £ 20**

OVX + GW 5638

219+ 1.4%

1.14 £ 0.08**

OVX + GW 5638 + E»

232+1.2%

0.91 £ 0.07**

10

¥, p<0.05; **, p<0.01, experimental versus OVX control rats.



10 increased to 196% over baseline (p<0,01 vs OVX) (Fig.19)
the average tunor size of mce treated with Idoxifene increased

hand,

On the ot her

(125% ( pw0,20)y149d10l € tunor size in mce treated wth tecedaern®oosIsr eased

by 86% (p<0, 0

1) (Fig. 19).

The addition of 200 lig of EM 652 .HCL to 200 ug

of tanoxifen conpletely inhibited the proliferation observed with tanoxifen

15 al one(Fig.

ral oxi fene (p=

20). On the other
0, 11),

hand,

treatment with EM 652 - HCl
drol oxi fene (p=0,3% or GW5638 (p=0,17) al one did not

significantly change ZR-75-1 tunor size conmpared to the OvVX contro

at the end of

t he experinent. (Fig.

19) .

(p=

0, 44),

group,

20 Effects on Categories response

[00214] Effects of 50 ug of antiestroggp Pg estrone stinulation. In
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[00217] At the daily oral dose of 50pg, EM 652 .HCLl inhibited the

stinul atory effect of estrone on epithelial height by 70% The efficacy of
t he 30 siwoabiwersanti estrogens tested were significantl| pcCiraaeniofooe®s01). In
fact, droloxifene, GWN5638, ral oxi fene, tanoxifen, torem fene and idoxifene
i nhibited estrone stinmulation by 17% 24% 26% 32% 41% and 50%
respectively. (Table 12). 92 Effect of daily 200 Ltg of antiestrogen in
absence of estrone stinmulation on thickpgess of uterine epithelial cells 5
1002181 In the absence of estrone stinulation, EM652 .HCL and drol oxifene
were the only conpounds tested that ERAMBEESs| gnificantly increase the

hei ght of epithelial cells (114% and 101% of the OVX control group val ue,
respectively). Tanoxifen (155%, torem fene (135% and idoxifene (176%
exerted a si grErHEVERNLIVEIHAFECES 0N BON BIL@SS FELIepWike TR A haEgtw(ipx0, 01 vs

OvX 10 contr ol rou&%. Ral oxi fene (122% and GW 5638 (1210/$I also exerted a
statistically nPERYE N EMEOP Tt i%ﬁ?‘%ﬁ“ JtRPT A&t nePMINIREIYH  (p<o, 05
vs QVX conty ol AlghRePA TR &edRBIN AROROATII IHIGEANTO any ARARIEINIE/g) f ects of
each anti estrogen nmeasured on uterine and vagi nal wei ght were in accordance

with the patt diiM&bE&AIEd on uterine epitheliumthickness (Data not shown).
15 93 Table 12 ENDOVETRI AL EPI THELI UM THI CKNESS GROUP n (1,1m + SEM

VX CONTROL 14 il Dbttt *+
[00191] Ten to twelve week-old female Sprague-Dawley rats
10 (Crl:CD(SD)Br) (Charles River Laboratory, St-Constant, Canada) weighing

approximately 220-270g at start of treatment were used. The animals were

acclimatized to the environmental conditions (temperature: 22 + 3°C;
humidity: 50 + 20%; 12-h light-12-h dark cycles, lights on at 07:15h) for at least
1 week before starting the experiments. The animals were housed
15  individually and were allowed free access to tap water and a pelleted
certified rodent feed (Lab Diet 5002, Ralston Purina, St-Louis, MO).
Experiments were conducted in an animal facility approved by the Canadian
Council on Animal Care (CCAC) and the Association for Assessment and
Accreditation of Laboratory Animal Care (AAALAC) in accordance with the
20  CCAC Guide for Care and Use of Experimental Animals.

[00192] One hundred twenty-six rats were randomly distributed between 9
groups of 14 animals each as follows: 1) Intact control; 2) OVX control; 3)
OVX + EM-652.HCl (2.5 mg/kg); 4) OVX + TSE-424 (EM-4803, 2.5 mg/kg); 5)
25  OVX + ERA-923 (EM-3527, 2.5 mg/kg); 6) OVX + dehydroepiandrosterone
(DHEA; 80 mg/kg); 7) OVX + DHEA + EM-652.HCl; 8) OVX + DHEA +
TSE-424; 9) OVX + DHEA + ERA-923. On day 1 of the study, the animals of
the appropriate groups were bilaterally ovariectomized (Ovx) under
isoflurane anesthesia. The DHEA was applied topically on the dorsal skin as a
30  solution in 50% ethanol-50% propylene glycol while the tested SERMs were
administered as suspension in 04% methylcellulose by oral gavage.
Treatments were initiated on day 2 of the study and were performed once

daily during 5 weeks.



CONTROL 8 40.58 b' d 0,63 OvX + E1 + EM 65211C1 14 25.06 b 0.07 OVX + El +

TAMOXI FEN 10 33. 44' >'

+ El

d +0.04 OVX + E1 + TOREM FENE 13 31.47 b' d 0.04 OvX

+ RANOMDTOENED182 34.72 b' d +0.06 OVX + El + DROLOXPEENRA201/000898

10

77
Bone mineral density measurements

[00193] After 5 weeks of treatment, individual rats under Isoflurane

anesthesia had their lumbar spine, femur and tibia scanned using dual energy
x-ray absorptiometry (DEXA; QDR 4500A, Hologic, Waltham, MA) and a
Regional High Resolution Scan software. The bone mineral density (BMD) of
the lumbar spine (vertebrae L2 to L4), distal femoral metaphysis (DFM) and
proximal tibial metaphysis (PTM) were determined.

Statistical analyses

[00194] Data are expressed as means + SEM. Statistical significance was
determined according to the multiple-range test of Duncan-Kramer (Kramer
CY 1956).



36.71 b' d 0.12 OvX + Ei + IDOXIFENE 12 29.35 b d 0,05 OVX + Ei -4- GWN 5638
12 35.30 b d 0,07 OVX + EM 652,11C1 12 20,79 0,10 OVX + TAMOXI FEN 11 28. 47
b' d 0. 05vOMKIoH4ENB652* . H. C1+ TAMOXI FEN 13 27.95 b' d +®@C®EA2010/000898

78
RESULTS

[00195] As shown in table 9, after 5 weeks of ovariectomy, BMD of the
lumbar spine was 9% lower in Ovx control animals than in intact controls. At
5 the dose used the administration of the SERMs: EM-652.HCI, TSE-424 or
ERA-923 alone prevented lumbar spine BMD loss by 86%, 53% and 78%,
respectively. On the other hand, the administration of DHEA alone prevented
lumbar spine BMD loss by 44%, while the combined treatment with
DHEA+EM-652. HCl, DHEA+TSE-424 or DHEA+ERA-923 prevented the
10 OVX-induced decrease in lumbar spine BMD by 94%, 105% and 105%,

respectively.

[00196] Bone mineral density of the distal femoral metaphysis (DFM) was
decreased by 10% after 5 weeks of ovariectomy (Table 9). The administration

15  of the SERMs: EM-652.HCl, TSE-424 or ERA-923 alone prevented DFM BMD
loss by 95%, 70% and 83%, respectively. On the other hand, the
administration of DHEA alone prevented DFM BMD loss by 71%, while the
combined treatment with DHEA+EM-652.HCl, DHEA+TSE-424 or
DHEA+ERA-923 completely prevented the OVX-induced decrease in DFM

20 BMD and led to DFM BMD values higher than those observed in intact
control animals. Similar results were obtained on proximal tibial metaphysis
BMD (Table 9).
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ver sus OVX control

0,04 OvX + RALOXI FENE 12 22.33 "
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c'd Experinmental versus EM 652.1-1Cl treated-mce:d F.< 0.01, 94 Exanple 9
Radi oactivity in the brain of female rats follow ng a single oral dose of
14CEM 800Ww02010mg501kg) 5 1002191 Exanpl e 8 shows the radipoaatA20viotoposor br ai n
of rats follow ng single oral dose of 14C-EM 800 (20 ng/kg), a SERM of the
present invention. For conparison purposes, values for the blood, plasns,
liver (Table 13) and uterus fromeach of these aninmals were included.
Tissue Distribution and Excretion of Radigactivity Follow ng a Single O al
Dose of 14C-EM 800 (20 10 ng/2 m/kg) to Male and Femal e Long- Evans Rats.
These nunbers indicate that the anmount of total drug-derived radioactivity
in the brain of female Long-Evans rat sExamploéry | ow (ng equiv/g tissue) and
was not detecte 0, dIO ctivit. Jnthe
brain was 412 | SE\/{%{C{ t‘8 f1 Fﬁﬁ‘fﬁv@t,}‘ ggi‘%[ H%\Bs&\ %\%gfriﬁ?ﬁ pha R ?13Cthvtléfr

ti mes | ower thathumart dft&lohlhatn'ail aledodacih@mh Istekawovdls. t han in plasna. S nce
an unknown pr50porti on of total brain radioactivity is due to contam nation
by bl ood radioactivity, the values shown in Table X 1 for brain

radi oactivity arMAdiERdAeSesti nate of the |level of 14C (EM 800) - rel ated
radioactivity in the brain tissue itself. Such data suggest that the |evel
of the antiestrogen in the brain tissue is too low, to 20 counteract the

ef fect of exogemnauINTFENANIEP OHISTOSKICMAr¢entukegsnote that sonme of the

radi oactivity detected in the brain tissue may be due to residual blood in
the tissue (Table 14). Additionally, the radiochem cal purity of the

" 4C- EMBOO used fioe19thi SThetHigyanBaika Al BRI B8iv@@%om QOwvdaBlfRrddiated @'

Val ues fromreport tables for LREM 1129 (EM 800: Tissue Distribution and
Excretion of RadPHaBeiriAl edermsricawiigyes isndlginsodred bpDsErbp Crapidentsoo (20
ng/2 nm./ kg) to EQRG t

quantification (Nﬁfg‘l”?‘ %ﬁglllig&ﬁéga?EM SOOE\Zegﬂ?Y&Feﬁ%Y T}R} I%n fa 8515 e"bel ow t he
LOQ O used in (rahtmﬂl)at mamtaghedreian Eagld's ansmrpll?sfienbell (Mechhm l(KZKE;M)O used
in calculation of % jCl of. v |at|on ressed, as_.a
percent, where n = §“n$\l /C\/]Ol&ﬁ Igéls 3{1:‘3{‘ Boi%‘e%E p#%{f‘?%ﬁd gfth

Dr ug- Der i vedisRadiooactrpénicilligi gOEM BADstegsory@n,t 0. S&LM)ndnnesﬁelbﬁpﬁlﬁ%oTl ssues
of Fenmal e Long-Evans Rats Following a Single Oal Dose of 14C FM 800 (20
ng/ kg) a Pl asn»aaqgﬁgéﬁluﬁopggszrz ted 1 cq3gp flasks at a density of 1.5 x 100

cells at 37°C.

Cell culture experiments

20
[00198] Twenty four hours before the start of the experiment, the medium
of near confluent Ishikawa cells was replaced by fresh estrogen-free basal
medium (EFBM) consisting of a 1:1 (v:v) mixture of phenol red-free Ham’s F-
12 and Dulbecco’s Modified Eagle’s Medium (DMEM) supplemented with

25 100U/mL penicillin, 100ug/mL streptomycin, 2 mM glutamine, and 5% FBS
treated twice with dextran-coated charcoal to remove endogenous steroids.
Cells were then harvested by 0.1% pancreatin (Sigma) and 0.25 mM HEPES,
resuspended in EFBM and plated in Falcon 96, well flat-bottomed microtiter
plates at a density of 2.2 x10% cells/well in a volume of 100 ul and allowed to

30  adhere to the surface of the plates for 24 h. Thereafter, medium was replaced

with fresh EFBM containing the indicated concentrations of compounds in a



(i E)ttzo .o (171)1T790.0 (cc)zoto -0 (98) 10100 (DN)O (DN)ft (DN) (DN) (DN
a: Val ues from report tables for LREM 1129 (EM 800: Tissue Distribution and

Excreti orwof2oRedsamacti vity Followi ng a Single Oral Doseprof/chd@oEvB80 (20
ng/2 m./kg) to Male and Fenal e Long-Evans Rats). B: Limt of
gquantification (LOQ of 12 ng EM 800 equivalent. C. One sanple below the
LOQ O used in calculation of nean. D:. Two sanples bel ow the LOQ 0 used
in calculation of mean. %CV: Coefficient gf variation expressed as a

S S Do o o e T AR
(DN) (DN) (DN) change after 48 h.

ALKALINE PHOSPHATASE ASSAY

[00199] At the end of the incubation period, microtiter plates were
inverted and growth medium was decanted. The plates were rinsed with
200wl by well of PBS (0.15M NaCl, 10 mM sodium phosphate, pH 7.4). PBS
was then removed from the plates while carefully leaving some residual PBS,

10 and the wash procedure was repeated once. The buffered saline was then
decanted, and the inverted plates were blotted gently on a paper towel.
Following replacement of the covers, the plates were placed at -80°C for 15
min followed by thawing at room temperature for 10 min. The plates were
then placed on ice, and 50 pl of an ice-cold solution containing 5 mM p-

15 nitrophenyl phosphate, 0.24 mM MgCly, and 1 M diethanolamine (pH 9.8)
were added. Plates were then warmed to room temperature, and the yellow
color from the production of p-nitrophenyl was allowed to develop (8 min).
Plates were monitored at 405 nm in an enzyme-linked immunosorbent assay
plate reader (BIO-RAD, model 2550 EIA Reader).

20

Calculations

[00200] Dose-response curves as well as ICsg values were calculated using

a weighted iterative nonlinear squares regression.
25
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98 81' 96 1891 97 EXAMPLE 10 Cinical Trial ERC 205 ETUDE DE PHASE
[1-111 RANDOM SEE AVEC CONTROLE PLACEBO 5 POUR EVALUER LES EFFETS DE LA
DHEA SUR waSoHYiMRIEOVES VASOMOTEURS ( BOUFFEES DE CHALEURPCT/(RA26¢0H00498 | | |
PLACEBO- CONTROLLED, STUDY TO EVALUATE THE EFFECTS OF DHEA ON VASOMOTOR
SYMPTOMS (HOT FLUSHES) | N POSTMENOPAUSAL WOVEN. 10 Study design sunmary
1002201 This was a random zed, placebo controlled, study to evaluate the
effect of DHEA on reduci ng vasonotor sygptons (hot flushes) conpared to 15
pl acebo adm ni stration. Post nenopaus%g(a;‘p%fgep experiencing. ?_50 noderate or
severe hot flushes per week (as determn y a two week diary) were
random zed to receive a daily dose of either placebo or 50 ng DHEA. Fifty
eval uabl e par tEfé¢qpahEM-6325 Gh{TISEMHLE apdrLasefokifever @ thegaoléfdrdtion of our nont hs

with a daily assg | s recorded in a diary conpl eted by
each 20parti ci pan?&gpeagt “%ﬁ‘ﬁﬁ%&ﬁ%é@iﬁu AGRAMI NF O R
5

Methods:

Maintenance of Stock Cell Cultures

[00201] MCF-7 human breast cancer cells were obtained from the American
10 Type Culture Collection # HTB 22 at passage 147 and routinely grown in
phenol red-free Dulbecco’s Modified Eagle’s-Ham’s F12 medium, the
supplements mentioned above and 5% FBS. The MCF-7 human breast
adenocarcinoma cell line was derived from the pleural effusion of a
Caucasian 69-year-old female patient. MCF-7 cells were used between

15 passages 148 and 165 and subcultured weekly

Cell Proliferation Studies

[00202] Cells in their late logarithmic growth phase were harvested with
20 0.1% pancreatin (Sigma) and resuspended in the appropriate medium
containing 50 ng bovine insulin/ml and 5% (v/v) FBS treated twice with
dextran-coated charcoal to remove endogenous steroids. Cells were plated in
24-well Falcon plastic culture plates (2 cm?/well) at the indicated density and
allowed to adhere to the surface of the plates for 72 h. Thereafter, medium
25  was replaced with fresh medium containing the indicated concentrations of
compounds diluted from 1000 x stock solutions in 99% redistilled ethanol in
the presence or absence of Ep. Control cells received only the ethanolic vehicle
(0.1% EtOH,v/v). Cells were incubated for the specified time intervals with
medium changes at 2-or 3-day intervals. Cell number was determined by

30  measurement of DNA content.



M Post nenopausal wonmen with 50 hot flashes per week which are noderate C
to severe in nature. ONSEN1la FI N AR?LAN DCORM I Z EI N
G Pl acebwoDbisM45HEnoVi de two week screening diaries to pariGAOB/@mISr evi ew
for confirmation of 50 per week hot flashes

85

Calculations and Statistical Analysis

[00203] Dose-response curves as well ICsg values were calculated using a

weighted iterative nonlinear least-squares regression. All results are

5 expressed as means + SEM.

Table 11

Experiment 1

10
NAME CODE NAME Maximal Inhibition of InM E:
stimulation of stimulation of DNA
DNA by tested by tested compounds
compounds
% of 1InM E; ICso (I’IM)
stimulation *
EM-652.HC1 EM-652.HCIL; N.S. 0.796
EM-1538
TSE 424 EM-3527 N.S. 3.68
Experiment 2
NAME CODE NAME Stimulation of Inhibition of InM E;
DNA by tested stimulation of DNA
compounds by tested compounds
0/0 of InM Ez ICso (nM)
stimulation *
EM-652. HCl1 EM-652.HCI; N.S. 0.205
EM-1538
Lasofoxifene EM-3114 N.S. 0.379
(free base)

15




a Informed consent nust be obtained prior to the performance of any study
rel ated procedures, 99 [00221] Postnenopausal wonen aged 40 to 70 years
with 50 rwoensvwsan severe hot flushes per week, as confrrrdoinooessswo- week
screening hot flush diary were enrolled after signing infornmed consent. The
protocol was 5 approved by the Institutional Review Board (I RB) of Le
Centre Hospitalier de |'"Universite Laval and by Health Canada. Wnen had to
satisfy either a or b or ¢c: a. No nensegszfor at |east one year, or; b. FSH
| evel smM U/ mL (within 60 days prior tqug¥h;g in wormen 10wi th no
mensesnont hs but <12 nont hs, or hysterectom zed wonen who were
prenenopausal at the tinme of hysterectony, or; c. Previous bilateral

oophor ect ony. COMPARISON OB HEARFFEORS A 6§§PﬂdtdeﬁAMk§k Rt ory
changes) and a nor nal | at eral manmogram wit hin moht random zati on
had to be 15avHDREMIEENE DR@II:DEH&F(NF&HH@DXIEENEnesé}m%% MMANDI| ess at

he change 1 r oy Eoaipnve DY B8R, GOWEE: oo dfESN oft ey HESEE Sever o

hot flushes atTVREKRY BN NITDEMICr nnnths of treatment. The objectives al so
i ncl uded the change from Baseline in the weekly frequency of all hot
flushes and the change from Baseline in the weekly wei ghted severity score.
25 [00223] TheosRapnddieyoadpeion s WRh@pldeasad ebvip %aéh@ E’o&@tl@fan@HEA as
well as quality of life. “100 [00224 ﬁe response en poi is the
patient's papeftagoaisic \wHeeh ohlial-632 1 Halid"nﬂda)lth@y ord anpestideyns ERMmYber and
type of hofgf lﬁ%gﬁﬁvtﬁ%fl QWS NRRE terf]]'%l 4 SL'EL% gér{sfmneoili heat brV\'édstthOUt

perspiration. 5 2Mbderate=sensation o pers piration an
cessation of cancer xenografts in ovariectomized nude mice.

MATERIALS AND METHODS

15  Human ZR-75-1 breast cancer cells

[00205] ZR-75-1 human breast cancer cells were obtained from the
American Type Culture Collection (Rockville, MD) and cultured in phenol
red-free RPMI-1640 medium. The cells were supplemented with 2mM L-
glutamine, 1mM sodium pyruvate, 100 IU penicillin/ml, 100 pg

20 streptomycin/ml, and 10% (v/v) fetal bovine serum and incubated under an
humidified atmosphere of 95% air/5% CO2 at 37°C. Cells were passaged
weekly and harvested at 85-90% confluence using 0.083% pancreatin/0.3mM
EDTA.

25  Animals and tumor inoculation

[00206] Homozygous female nu/nu Br athymic mice (28- to 42-day old)
were obtained from Charles River, Inc. (Saint-Constant, Québec, Canada). The
mice (5 per cage) were housed in vinyl cages equipped with air filter lids,
which were kept in laminar airflow hoods and maintained under pathogen-
30 limiting conditions. The photoperiod was 12 hours of light and 12 hours of
darkness (lights on at 07:15). Cages, bedding and food (Agway Pro-Lab R-M-
H Diet #4018) were autoclaved before use. Water was autoclaved and

provided ad libitum. Bilateral ovariectomy was performed under isoflurane-



activity necessary. 3Severe=sensation of heat with perspiration
necessitating cessation of activity. This includes night sweats. 10 [00225]
The hot fwo2hiodi4soly began as a Screening diary for two REEA2pI0/000898 O
random zati on whereby patients had to conplete the diary daily, recording
t he nunber and severity of hot flushes. The patients had to record an
average of 50 or nore noderate or severe hot flushes per week over the

t wo-week period to be eligible (i.e., agyleast 100 hot flushes docunented
on the two we C. [ ' - 4 ' atient
conpl eted ei gﬁ%ﬂ d&ﬁgﬁ@gﬁgﬁﬁ %F?J‘C)snﬁe [é’?g‘%.g%émggg%“ 5%8%%%%5&59 553}3 H

medi cat i on. The&agingettess simdtaneousdy fd $tinedlateuiniteh tandaptoptbaki sopldite fir st
diary was co e re 1h Ik weeks and .he 20 retu d gqn the two
week visit. 'rltﬁle]g%egrg%l%fi w}on \?egerb'@l;gar%?%vt\lésmlébn&pﬂg?lg% Cﬁ%nel?te{' h@%%égﬁ%’t wo weeks
of the first fousidedemdterealifenichpeontaithirgndswasof ettuoredwytmixheefdur week

visit. At 8,.12 and .1 K visits, t two-week diaries for_hot flushes
were col | e(Aﬁ eoé.StrE%mF@ﬁﬂZg‘]o\f\%Feé?ly C%P?dwtﬂe]f \rl\i%éﬂ WeHFLH Y on *degart st he same
day (ie, on dapaskagelh® @abivedit iRe@dted SGRuineBudtotn I UsNeS RMEINIcahe woke up

on the same day (f'he ]El anned to begin taking the study medication). Results
30 [00228] As TediyEy T a¥e Matrsel gurash fanksed erdpperipstomizpd (QYRDeroust noder at e

to severe hot dect gasesh 7 r kKgates Lng to
50. 15 7 ot veek T R o BT aeaBe) i sheb R RS GAM 00 2,
week 101 12 (w®.rePases! ipladoeboyls dydsBong@conkigingtimpbeks dfeh¢ pabe 6iz6 vs

pl acebo). acebo cause a_32,9% decr.ease ared to 54.5%f or EA.
[00229] A @l m'c(l‘%g'rghcgf ;f '2§’tw'\wg‘sR%%soé?l\Z/aeu no?ln(f%g%nreélgs’u"é]ﬁr@yé%r?egaf)?e RSE“f | ushes 5
(Figure 25, Tdbtee 16) Wth a prescreening value of 75.5 4.4 hot flushes
per week to 55.3 5.8 at week 4 (N.S. vs placebo), 44.7 6.3 at week 8,
39.5 5.9 at week 12 (p<0.05 vs placebo) and 36.0 5.7 at week 16 (p<0.05
vs pl acebo). Hagehatscaused a 34. 9% decrease conpared to 52.4% for DHEA. 10
[00230] When the hot flushes were attributed a score of 1 for mld, 2 for
noder at e and 3992871 s&nerday priordainifeigeedfreakaents 785 wrrukearingR-Fof m 187. 1
13.9 to 8% ' Q&Egj_, r £09RaL, 3 30 14.1
in the pl a%%bot&g?%u%ﬂsqa%t%el% vveeeEsO(P?g%d 8'5). %ﬂ5c§8§%2§u%0é%§‘é§zi§?edm decr ease
versus 53. 4% frand@pipassighedsto Idireers (wgthareSpd@t fogdlichohsighje cadkfdohardye of 15
DHEA. [00231] il r d J.n Table.18,. the effect. of DHEA was exerted at
a greater degr@zmlg%kt? ﬁaeofan%&errégg?a DBS>'§reh\?§;7 S hot lmlﬂg%deg’ma%on&io e¢tPhet t er
illustrated onOMXeamei@VX ed Fsevied) baves GRbEpsVBEspléhentval wigh wasestedeced by 20

99.1 15.6 wth EHEA (:imd 68. 6. 15.6 for pla ebggl. This effect is better
i|lustrated i AmPEON 8" Fegind math aerntisstrogstiepe e1ebf othst sroups Hesracrivethe gr oups

of wonen havi ng fkicolofMr BohOITHd WeRESs iPRIante JhrdtheRCERNEAG W Nhe f T OM 94.7
7.9 to 57.8 8.3 in the placebo group went from88.5 7.1 to 31.6 11.6 in

the group of WBHBHS Wh&ier @@siecemi DHEAN I SUERUE AN XS hodviagBBPs (164 V896 25 f or
DHEA ver sus 3%3 Q?{eefn%f tH%l %@Q%g&[ %l@)ftug L]%s't&?la-@bﬁtﬁﬁﬂié?l g‘r{/\@?ﬁg‘ ilnnthte hr?mmrren most

af fected by vasonotor synptons: n wonen g bet ween %0 and 70
nmoder ate to seVargréugts Wérashageg dneroadek evdré wiekb diMwehtid rraloxBée/ 1. 3 per

I T e W s S L
a 43% i nhidi t icbamisyry DHEAicover tht lincploge elbd Mbleedhr End&Zinology Research
Center. Tamoxifen was purchased from Plantex (Netanya, Israél) while
toremifene citrate was purchased from Orion (Espoo, Finland). Under estrone
stimulation, the antiestrogens were given at the daily oral dose of 50 ug (2
mg/kg, on average) suspended in 0.2 ml of 0.4% (w/v) methylcellulose. In
30 the absence of estrone stimulation, animals were treated with 200ug (8 mg/kg
on average) of each antiestrogen once daily by the oral route. Animals in both
control groups received 0.2 ml of the vehicle alone. The antiestrogen

suspensions at the appropriate concentration were prepared each month,



of hot flushes in wonen having nore than 70 m | d, noderate plus severe hot
flushes is decreased from91.0 7.0 per week at prescreening to 36.3 11.5
at week NM§oi2niomasEn recei vi ng DHEA (60% decrease). | n WeOBCA2eD@I0VEIRQ

pl acebo the nunber of all hot flushes goes from100.4 7.9 at screening to
561.3 8.9 at week 16 for a 39.9% decrease. Such data show a 50% great er

efficacy of DHEA in the wonen having the | argest nunber of hot flushes of

all degrees of severity. [00233] Anal ogggis concl usions are reached when a

wei ght ed severdidyqsgoue: 104 %sé@%dfeprcoﬁétjaﬁylagﬁét% ﬁ&g@@reﬂg@ wophen woren

having nore than 70 hot flushes per week are considered, the score goes
from241.6 2ilhetmaticadlyr sterridngt t43C96dexifed. Blatifenee kordBifeme, WorWero3%cei vi ng

DHEA (61. 6% d i) | th from 242.0
216 to 141, 3 55 e YabbordrRifER bl MR RE NG havi ng between 50

and 70 hot flushes per week 15 at screening, the values go from144.3 6,7
at screeni to 81.6 13.6 at k 16 in wonmen who received DHEA (43.5%
decr ease) gg e = ~SCIORSY7 and 118.8 20.2 for the placebo
groups (33.0% decrease). Conclusion 20 [00234] The present data

denonstrated t fi.cacy of 50 EA treatnment for alleviating vasonotor
synpt oms as a§§@@§£djgv)¥ﬁ%p§gﬁﬁ&$i5gh¥mH§dW@§s€xPﬁﬁ?hénéo gFﬂnﬂ%ﬁer of
noderate to sweh® el caldultthiessiag tadl forfata: L*yaheﬁz x @STNEArba afall)ed he
significant reduction of the hot flush week severity weighted score. 103
, . N0 9. ogrcthefirstgay of wpatment wig fgkenas100%g) 0 ¢,” . NIt 9 .171 M

o+ tsl coqg:: to

[00209] After 161 days of treatment, the remaining animals were
anesthetized with isoflurane and killed by exsanguination. To further
characterize the effect of the estrogen and antiestrogens, estrogen-responsive
tissues, such as the uterus and vagina, were immediately removed, freed
15 from connective and adipose tissue and weighed. The uteri were prepared to
evaluate endometrial thickness by image analysis performed with Image Pro-
Plus(Media Cybernetics, Maryland, USA). In brief, uteri were fixed in 10%
formalin and embedded in parafin. Hematoxylin- and eosin-stained sections
of mice uteri were analyzed. Four images per uterus (2 per uterine horn) were

20  analyzed. Mean epithelial cell height was measured in all animals of each

group.

Response criteria

(00210]  Tumor response was assessed at the end of the study or at death of
25  each animal, if it occurred during the course of the experiment. In this case,
only data of mice that survived for at least half of the study (84 days) were
used in the tumor response analysis. In brief, complete regression identifies
those tumors that were undetectable at the end of the experiment; partial
regression corresponds to the tumors that regressed = 50% of their original
30 size; stable response refers to tumors that regressed < 50% or progressed =
50%; and progression refers to tumors that progressed = 50% compared with

their original size.
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Statistical analyses

[00211] The change in total tumors surface areas between day 1 and day
161 were analyzed according to an ANOVA for repeated measurements. The
model included the treatment, time, and time-treatment interaction effects
plus the term to account for the strata at randomization. The significance of
the different treatments effects at 161 days was thus tested by the time-
treatment interaction. Analysis of the residuals indicated that the
measurements on the original scale were not fitted for analysis by an ANOVA
nor any of the transformations that were tried. The ranks were therefore
selected for the analyses. The effect of the treatments on the epithelial
thickness was assessed by a one-way ANOVA including also the strata at
randomization. A posteriori pairwise comparisons were performed using
least square means statistics. The overvall type 1 error rate (o) was controlled
at 5% to declare significance of the differences. All calculations were
performed using Proc MIXED on the SAS Software (SAS Institute, Carry,
NC).

RESULTS

Antagonistic effects on ZR-75-1 tumor growth

[00212]  Estrone alone (OVX+E1) caused a 707% increase in ZR-75-1 tumor
size during the 23 week-treatment period (Fig.18). Administration of the pure
antiestrogen EM-652 ‘HCI at the daily oral dose of 50 pg to estrone-stimulated
mice completely prevented tumor growth. In fact, not only tumor growth was
prevented but after 23 weeks of treatment, tumor size was 26% lower than the
initial value at start of treatment (p < 0.04). This value obtained after
treatment with EM-652 -HCl was not statistically different from that observed
after ovariectomy alone (OVX) where tumor size decreased by 61% below
initial tumor size. At the same dose (50pg) and treatment period, the six other
antiestrogens did not decrease initial average tumor size. Tumors in these

groups were all significantly higher than the OVX control group and to the

PCT/CA2010/000898
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EM-652 HCl-treated group (p<(,01). In fact, compared to pretreatment

values, 23 weeks of treatment with droloxifene, toremifene, GW 5638,
raloxifene, tamoxifen and idoxifene led to average tumor sizes 478%, 230%,

227%, 191%, 87% and 86% above pretreatment values, respectively (Fig.18).

Agonistic effects on ZR-75-1 tumor growth

[00213]  After 161 days of treatment with a daily dose of 200 ug of
tamoxifen, in the absence of estrone supplementation, the average tumor size

10 increased to 196% over baseline (p<0,01 vs OVX) (Fig.19) . On the other hand,
the average tumor size of mice treated with Idoxifene increased (125%)
(p<0,01) while tumor size in mice treated with toremifene increased by 86%
(p<0,01) (Fig.19). The addition of 200 pg of EM-652 HCl to 200 pg of
tamoxifen completely inhibited the proliferation observed with tamoxifen

15  alone(Fig.20). On the other hand, treatment with EM-652-HCl (p=0,44),
raloxifene (p=0,11), droloxifene (p=0,36) or GW 5638 (p=0,17) alone did not
significantly change ZR-75-1 tumor size compared to the OVX control group,
at the end of the experiment. (Fig. 19).

20  Effects on Categories response

[00214]  Effects of 50 pg of antiestrogen on estrone stimulation. In addition
to the effect on tumor size, the category of response achieved by each
individual tumor at the end of the experiment is an important parameter of
25  treatment efficacy. In ovariectomized mice, complete, partial, and stable
responses were achieved in 21%, 43% and 38% of tumors, respectively, and
none of the tumors progressed. On the other hand, in OVX animals
supplemented with estrone, 100% of tumors have progressed (Fig. 21). In the
EM-652 HCl-treated group of OVX animals supplemented with estrone,
30 complete, partial, and stable responses were seen in 17%, 17%, and 60% of
tumors, respectively and only 7% (2 tumors out of 30) have progressed.
Under the same conditions of estrone stimulation, treatment with a daily 50

g dose of any of the other antiestrogens was unable to decrease the
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percentage of progressing tumors under 60%. In fact, 65% of tumors (17 of 26)

progressed in the tamoxifen-treated group, while 89% (25 of 28) progressed
with toremifene, 81% progressed (21 of 26) with raloxifene, 100% (23 of 23)
progressed with droloxifene, while 71% (20 of 28) progressed with idoxifene
and 77% (20 of 26) progressed with GW 5638 (Fig.21).

Effects of 200 ug of antiestrogen in the absence of estrone stimulation on

Categories response

[00215]  As illustrated in Fig.22, tamoxifen, idoxifene and toremifene led to
greater proportion of progressing tumors, in the absence of estrone
stimulation, than the other antiestrogens. In fact, 62% (16 of 26), 33% (8 of 24)
and 21% (6 of 28) of tumors were in the progression category after tamoxifen-,
idoxifene- and toremifene treatment at the daily dose of 200 ug, respectively.
As can be seen in Fig.23, the addition of 200pg of EM-652 ‘HCl to tamoxifen
reduced the percentage of progressing tumors with tamoxifen alone from

62% (16 of 26) to 7% when EM-652. HCI was added to tamoxifen (20of 28).

Effects of antiestrogens on thickness of uterine epithelial cells

[00216] The height of the endometrial epithelial cells was measured as the
most direct parameter of agonistic and antagonistic effect of each compound

in the endometrium.

Effect of daily 50 ug of antiestrogen in the presence of estrone stimulation on

thickness of uterine epithelial cells

[00217] At the daily oral dose of 50pg, EM-652HCl inhibited the
stimulatory effect of estrone on epithelial height by 70%. The efficacy of the
six other antiestrogens tested were significantly lower (p<0,01). In fact,
droloxifene, GW 5638, raloxifene, tamoxifen, toremifene and idoxifene
inhibited estrone stimulation by 17%, 24%, 26%, 32%, 41% and 50%,
respectively. (Table 12).

00 et

PCT/CA2010/000898

(0]



0... O- 9qgtoNII"O0" E. 49409. . F I,, NCO4NO 091t 9 O
l1o".. 91'": . 0. ",;,", ;24"2,2 XVWN VJ WBS NV31. 41 KVW KN3S GROUP 0 oa
La WO 2010/145010 PCT/CA2010/000898

92

Effect of daily 200 ug of antiestrogen in absence of estrone stimulation on

thickness of uterine epithelial cells

5 [00218] In the absence of estrone stimulation, EM-652 ‘HCI and droloxifene
were the only compounds tested that did not significantly increase the height
of epithelial cells (114% and 101% of the OVX control group value,
respectively). Tamoxifen (155%), toremifene (135%) and idoxifene (176%)
exerted a significant stimulation of uterine epithelial height (p<0,01 vs OVX

10 control group). Raloxifene (122%) and GW 5638 (121%) also exerted a
statistically significant stimulation of uterine epithelial height (p<0,05 vs OVX
control group (Table 12). The agonistic and antagonistic effects of each
antiestrogen measured on uterine and vaginal weight were in accordance

with the pattern observed on uterine epithelium thickness (Data not shown).

15
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Table 12
ENDOMETRIAL
EPITHELIUM THICKNESS

GROUP n (um) + SEM

OVX CONTROL 14 18.31 + 004
OVX +E, CONTROL 8 40589+ 063
OVX+E, + EM-652+HCI 14 2506 007
OVX+E, + TAMOXIFEN 10 334459+ 004
OVX+E, + TOREMIFENE 13 314754+ 004
OVX+E, + RALOXIFENE 12 34.72%9 &+ 006
OVX+E, + DROLOXIFENE 12 367154+ 012
OVX + E, + IDOXIFENE 12 203554 4 0059
OVX +E;, + GW5638 12 35304+ 007
)% + EM-652¢HCI 12 20.79 £ 010
ovX + TAMOXIFEN 11 284779+ 005
OVX + EM-652+HCl + TAMOXIFEN 13 27.95 b.d +  0.06
0)%:¢ + TOREMIFENE 13 24755 & 004
ovX + RALOXIFENE 12 22337 £ 005
ovXx + DROLOXIFENE 13 18.50 £ 007
ovX + IDOXIEENE 11 32.14%4 & 005
(0116 + GW 5638 13 22224 + 005

ab Experimental versus OVX control mice: * P<0.05; " P< 0.01.

&4 Experimental versus EM-652, HCI treated-mice: ¢ P<0.05; ¢ P< 0.01.
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Example 9

Radioactivity in the brain of female rats following a single oral dose of 1C-

EM-800 (20 mg/kg)

[00219]  Example 8 shows the radioactivity in brain of rats following single
oral dose of *C-EM-800 (20 mg/kg), a SERM of the present invention. For
comparison purposes, values for the blood, plasma, liver (Table 13) and
uterus from each of these animals were included. Tissue Distribution and
Excretion of Radioactivity Following a Single Oral Dose of “C-EM-800 (20
mg/2 ml/kg) to Male and Female Long-Evans Rats. These numbers indicate
that the amount of total drug-derived radioactivity in the brain of female
Long-Evans rats was very low (ng equiv/g tissue) and was not detected after
12 hr post dose. At 2 hours, radioactivity in the brain was 412 lower than in
liver, 21 times lower than in the uterus, 8.4 times lower that in the blood and
13 times lower than in plasma. Since an unknown proportion of total brain
radioactivity is due to contamination by blood radioactivity, the values
shown in Table X 1 for brain radioactivity are an overestimate of the level of
14C (EM-800) - related radioactivity in the brain tissue itself. Such data
suggest that the level of the antiestrogen in the brain tissue is too low, to
counteract the effect of exogenous estrogen. It is important to note that some
of the radioactivity detected in the brain tissue may be due to residual blood
in the tissue (Table 14). Additionally, the radiochemical purity of the 4C-EM-
800 used for this study was minimally 96.25%.

LO "
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Table 13
Mean Concentration of Drug-Derived Radioactivity (ng EM-800 equiv/g tissue) in
Selected Tissues of Female Long-Evans Rats Following a Single Oral Dose of
14C-EM-800 (20 mg/kg) *
Time
(hr) Brain Blood Plasma
Mean P (%CV) Mean ? (%CV) Mean ? (%CV)
2 17.6 (29) 1487  (22) 246  (20)
4 17.1 (29) 66.9 (45) 1032 (39)
6 15.6 (8) 483 (29) 74.1 (31)
8 16.8 (31) 411 (12) 64,1 (14)
12 100 (87) 28.7 (54) 40.7 (55)
24 0 (NC) 474 (173) 10.1 (86)
36 0 (NC) 0 (NC) 0 (NC)
48 0 (NC) 0 (NC) 0 (NC)
72 0 (NC) 0 (NC) 0 (NC)
96 0 (NC) 0 (NC) 0 (NC)
168 0 (NC) 0 (NC) 0 (NC)
a: Values from report tables for LREM 1129 (EM-800: Tissue Distribution and Excretion of Radioactivity
Following a Single Oral Dose of #C-EM-800 (20 mg/2 mL/kg) tc Male and Female Long-Evans Rats).
b: Limit of quantification (LOQ) of 1.2 ng EM-800 equivalent.
c: One sample below the LOQ; 0 used in calculation of mean.
d: Two samples below the LOQ; 0 used in calculation of mean,
%CV:  Coefficient of variation expressed as a percent, where n = 3.
NC: Not calculated,




Xv1l/ 11

041.

I NAS NV3I Al

Ueaw Jo U e[NO[ed Ul pash ( !0 2y3 mofaq sajdures om .
‘UeoW JO UOHEMI[ED Ul Pasn § ‘O] a4l mo[aq ajdumies au(y
Juereamba pos-INE Su ¢ 1 0 (DO uoneagnwenb Jo Jnury

‘payemoLEDd J0N
"¢ = U a1aym “yuadiad e se passardxa uoneLiea Jo Jusp0Y)

“ON
‘AD%
d

D)

d

‘(s1ey sueag-Suo afeway pue afejy 03

(31/71w 7/%w 07) 008-WF-Dw1 JO 850 [RIQ B[3UIS © SUImo[jog L1anDeoIpEY JO UORSIDXE PUB UOANALASIJ oNssL], :008-INH) 6211 WA 10§ sajqe; ioda woiy senje

e

PCT/CA2010/000898

VALUE XVI Al

Week 4 Tr14.) uD ci

9

N 0.4U "'

r.

NI

Wek 8 COL.0 T-1n

CO Lc,m.1-r.

- f CO (.0 N6 0? Na)
NI WWBS WO 2010/145010

tNT.-", -

(ON) 0 ON) 0 ON) 0 (#1) 8700 ON) 0 891
(ON) 0 ON) 0 (ON) (s1) PP60°0 (ON) 0 96
(ON) 0 ON) 0 ON) #) ozerol  (ON) 0 u
(ON) 0 ON) 0 (¥¥) 8€T00 (££) 96170 (ON) 0 8¥
(ON) 0 ON) 0 (c1) 19200 (z2) FE0T°0 ON) 0 9¢
(98) 10100 (1) p ZF00°0 (#9) L€80°0 (z9) 16€9°0 ON) 0 74
(eg) £0%0°0 (#<) L8TO0 (s2) L0¥Z0 (8¢) 781 (£8) >0010°0 7L
D I¥90°0 (1) L1300 (9%) TEEE0 (8) 8%LLT (1¢) 89100 8
(1) ¥20°0 (62) £8F0°0 (61) LSLT0 (8) T9%LC (8) 9GT0°0 9
(6€) ZE0T0 (s¥) 6990°0 (¢8) 9987°0 (8%) 10zee (62) LL10°0 iz
(02) 9%2T 0 (@ LSVT0 (9¢) 6L9E0 (09) L¥STL (62) 9.10°0 [/
(AD%) a wean (AD%) a wedy (AD%) a ueaN (AD%) a weay (AD%) o ueay (1)
euse | poorg snray) TaAT] ureig g,

e (&1 /3w 07) 008-WH-Dr1 JO

350(] [elQ) SIS B SUIMOT[O] Si'y SuBAF-BUOT] o[ewa] JO sonssi], Papd[es ur (enssy 8 /amba (0g-INH 81) A1anoeorpey pasta-8ni( jo Uonenuaduo)) ueajy

VI °IqEL




NV3IAl GROPP 0 COILI 0 ....20.. <0) LUE X¢c) 106 nctlo,,., -4-"
_N:=N:2,'C,,P. M 2,f,'.0g: F)
WO 2010/145010 PCT/CA2010/000898
97
EXAMPLE 10

Clinical Trial ERC-205
ETUDE DE PHASE II-1IIl RANDOMISEE AVEC CONTROLE PLACEBO
5 POUR EVALUER LES EFFETS DE LA DHEA SUR LES SYMPTOMES
VASOMOTEURS (BOUFFEES DE CHALEUR) - PHASE II-ITI PLACEBO-
CONTROLLED, STUDY TO EVALUATE THE EFFECTS OF DHEA ON
VASOMOTOR SYMPTOMS (HOT FLUSHES) IN POSTMENOPAUSAL
WOMEN.

10

Study design summary

[00220] This was a randomized, placebo controlled, study to evaluate the
effect of DHEA on reducing vasomotor symptoms (hot flushes) compared to
15 placebo administration. Postmenopausal women experiencing =50 moderate
or severe hot flushes per week (as determined by a two week diary) were
randomized to receive a daily dose of either placebo or 50 mg DHEA. Fifty
evaluable participants (25 patients per arm) were treated for four months
with a daily assessment of hot flushes recorded in a diary completed by each

20  participant.
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STUDY DESIGN DIAGRAM
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@ Informed consent must be obtained prior to the performance
of any study related procedures.
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[00221] Postmenopausal women aged 40 to 70 years with =50 moderate or
severe hot flushes per week, as confirmed by a two-week screening hot tlush
diary were enrolled after signing informed consent. The protocol was
approved by the Institutional Review Board (IRB) of Le Centre Hospitalier de
I"Université Laval and by Health Canada.
Women had to satisfy either a or b or c:
No menses for at least one year, or;

b. FSH levels 240 mIU/mL (within 60 days prior to Day 1) in women
with no menses 26 months but <12 months, or hysterectomized
women who were premenopausal at the time of hysterectomy, or;

¢. Previous bilateral cophorectomy.

A normal PAP smear (which includes inflammatory changes) and a
normal bilateral mammogram within 12 months of randomization had to be
available.

An endometrial thickness of 4 mm or less at transvaginal

ultrasonography was required.

[00222] The primary endpoint was the change from Baseline in the weekly
frequency of moderate to severe hot flushes at Week 16, after four months of
treatment. The objectives also included the change from Baseline in the
weekly frequency of all hot flushes and the change from Baseline in the

weekly weighted severity score.

[00223] The secondary endpoints were the safety evaluation of DHEA as
well as quality of life.
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[00224] The response endpoint is the patient's paper diary which was filled
in daily to specify the number and type of hot flushes as follows:
0 None.
1 Mild=sensation of heat without perspiration.
2 Moderate=sensation of heat with perspiration and no cessation of
activity necessary.
3 Severe=sensation of heat with perspiration necessitating cessation of

activity. This includes night sweats.

[00225]  The hot flush diary began as a Screening diary for two weeks prior
to randomization whereby patients had to complete the diary daily, recording
the number and severity of hot flushes. The patients had to record an average
of 50 or more moderate or severe hot flushes per week over the two-week
period to be eligible (i.e., at least 100 hot flushes documented on the two week

Screening diary).

[00226] Once randomized, the patient completed eight, two-week hot flush
diaries upon beginning study medication. The diaries had to be filled out on a
daily basis. The first diary was completed over the first two weeks and be
returned on the two week visit. The second two-week diary was completed
over the next two weeks of the first four week treatment period and was
returned at the four week visit. At4, 8, 12 and 16 week visits, two two-week

diaries for hot flushes were collected.

[00227]  Diary and blinded medication began on the same day (ie, on day 1.
The patient began recording hot flushes when she woke up on the same day

she planned to begin taking the study medication).

Results
[00228]  As illustrated in Figure 24 and Table 15, the number of moderate to
severe hot flushes decreased from 70.7+4.5 per week at screening to

50.1 £5.7 at week 4 (N.S. US placebo), 40.2+ 6.1 at week 8, 34.7 + 5.8 at week
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12 (p<0.05 vs placebo) and 32.2 + 5.8 at week 16 (p<0.0.5 vs placebo). Placebo
cause a 32.9% decrease compared to 54.5% for DHEA.

[00229] A similar effect was observed on the frequency of all hot flushes

5 (Figure 25, Table 16) with a prescreening value of 75.5+ 4.4 hot flushes per
week to 55.3 + 5.8 at week 4 (N.S. vs placebo), 44.7 + 6.3 at week 8,39.5 + 5.9 at
week 12 (p<0.05 vs placebo) and 36.0 +5.7 at week 16 (p<0.05 vs placebo).
Placebo caused a 34.9% decrease compared to 52.4% for DHEA.

10 [00230] When the hot flushes were attributed a score of 1 for mild, 2 for
moderate and 3 for severe, it can be seen that the values went form
187.1+£13.9 to 87.2+15.8 in the DHEA groups compared to 196.3£13.6 to
130 £ 14.1 in the placebo groups at 16 weeks (p<0.05). Placebo caused a 18.0%
decrease versus 53.4% for DHEA, thus indicating a 3.0-fold higher efficacy of

15 DHEA.

[00231] As illustrated in Table 1§, the effect of DHEA was exerted at a
greater degree on the moderate to severe hot flushes an effect better
illustrated on the weighted severity score when the value was reduced by
20 99.1+15.6 with DHEA and 68.6 +15.6 for placebo. This effect is better
illustrated in Table 19 where the mean number of hot flushes in the groups of
women having 71 or more hot flushes per week at screening went from
94.7 £7.9 to 57.8 + 8.3 in the placebo group went from 885+ 7.1 t0 31.6 +11.6
in the group of women who received DHEA. Such data show a 65% (64.3%
25 for DHEA versus 39.0% for placebo) greater inhibition by DHEA in the
women most affected by vasomotor symptoms. In fact, in women having
between 50 and 70 moderate to severe hot flushes per week, the number went
from 56.7+1.3 per week at prescreening to 32.7+6.2 at week 6 (43.3%
decrease) in women who received DHEA compared to a 24.7% decrease with

30 placebo, thus indicating a 43% inhibition by DHEA over the placebo effect.

[00232]  Since the number of mild hot flushes is relatively low (comparison

of Tables 18 and 19), similar conclusions are found in Table 20. The number
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of hot flushes in women having more than 70 mild, moderate plus severe hot
flushes is decreased from 91.0 + 7.0 per week at prescreening to 36.3 £ 11.5 at
week 16 in women receiving DHEA (60% decrease). In women receiving
placebo the number of all hot flushes goes from 100.4 £7.9 at screening to
61.3+8.9 at week 16 for a 39.9% decrease. Such data show a 50% greater
efficacy of DHEA in the women having the largest number of hot flushes of

all degrees of severity.

[00233] Analogous conclusions are reached when a weighted severity score
is used for calculations (Table 21). When women having more than 70 hot
flushes per week are considered, the score goes from 241.6 + 21.1 at screening
to 95.2 £ 34.3 at week 16 in women receiving DHEA (61.6% decrease) while
for placebo, the value decreases from 242.0 + 21.6 to 141.3 £ 20.1 at week 16
(41.6% decrease). In women having between 50 and 70 hot flushes per week
at screening, the values go from 144.3 + 6.7 at screening to 81.6 £ 13.6 at week
16 in women who received DHEA (43.5% decrease) compared to values

154.2 £ 3.7 and 118.8 + 20.2 for the placebo groups (33.0% decrease).

Conclusion

[00234] The present data demonstrated the efficacy of 50 mg DHEA
treatment for alleviating vasomotor symptoms as assessed by the significant
decrease in the total number of moderate to severe hot flushes or all hot

flushes, as well as by the significant reduction of the hot flush weekly severity

weighted score.
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EXAMPLE 11

Clinical Trial ERC-213
DHEA BIOAVAILABILITY FOLLOWING ADMINISTRATION OF VAGINAL
SUPPOSITORIES IN POST-MENOPAUSAL WOMEN WITH VAGINAL ATROPHY

Studv design summary

[00235] The primary objective of that study was measurement of the
maturation value of the vaginal epithelial cells following daily intravaginal
application of DHEA. Forty postmenopausal women were randomized to
receive a daily dose of one ovule of the following DHEA concentrations: 0.0%,
0.5% (6.5 mg of DHEA/ovule), 1.0% (13 mg of DHEA/ovule) or 1.8% (23.4
mg of DHEA/ovule) for 7 days. The systemic bioavailability of DHEA and its

metabolites were also measured.

Results

[00236] After only one week of daily administration of the DHEA
suppositories, the maturation index increased by 107% (p < 0.01), 75% (p <
0.05) and 150% (p < 0.01) in the 0.5%, 1.0% and 1.8% DHEA groups,
respectively (Figure 26). No change was observed in the placebo group
between day 1 and day 7. Vaginal pH, on the other hand, decreased from 6.29
1021 t0 575+ 0.27 (p < 0.05), 647 £ 0.23 t0 5.76 + 0.22 (p < 0.01) and 6.53 +
0.25 to 5.86 + 0.28 (p < 0.05), respectively in the 0.5%, 1.0% and 1.8% DHEA
groups (Figure 27). No change of vaginal pH was observed in the placebo

group.

N. 0
7 4,
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Conclusion

[00237] The present data show that the intravaginal administration of
DHEA permits to rapidly achieve the beneficial effects against vaginal
5 atrophy without significant changes of serum estrogens, thus avoiding the
increased risk of breast cancer associated with the current intravaginal or
systemic estrogenic formulations and adding the local benefits on all the
layers of the vagina of the recently recognized androgenic component of
DHEA action in this tissue.
10
PHARMACEUTICAL COMPOSITION EXAMPLES

[00238] Set forth below, by way of example and not of limitation, are
several pharmaceutical compositions utilizing preferred active SERM

15  Acolbifene (EM-652.HCl; EM-1538) and preferred active sex steroid precursor
dehydroepiandrosterone (DHEA, Prasterone). Other compounds of the
invention or combination thereof, may be used in place of (or in addition to)
Acolbifene or dehydroepiandrosterone. The concentration of active
ingredient may be varied over a wide range as discussed herein. The

20 amounts and types of other ingredients that may be included are well known
in the art.

Example A

Pharmaceutical composition for orally administration (capsules)

Ingredient Weight %
(by weight of total composition)
Acolbifene 5.0
DHEA 10.0
Lactose hydrous 70.0
Starch 4.8
Cellulose microcrystalline 9.8
Magnesium stearate 04

25
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Example B
Pharmaceutical composition for orally administration (tablets)
Ingredient Weight %
(by weight of total composition)

Acolbifene 5.0

DHEA 15.0

Gelatin 5.0

Lactose 58.5

Starch 16.5

5 Example C
Topical administration (cream)
Ingredient Weight %
(by weight of total composition)

DHEA 1.0

Acolbifene 0.2

Emulsifying Wax, NF 18.0

Light mineral oil, NF 12.0

Benzyl alcohol 1.0

Ethanol 95% USP 33.8

Purited water, USP 34.0

;25
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Example D

Vaginal administration

Vaginal suppository or ovule

5
Ingredient Weight %
(by weight of total composition)
DHEA 025t02.0
Acolbifene 0.25t0 3.0
Witepsol H-15 base 95.0 t0 99.5

[00239] DHEA suppositories were prepared using Witepsol H-15 base
(Medisca, Montreal, Canada). Any other lipophilic base such as Hard Fat ,
Fattibase, Wecobee, cocoa butter, theobroma oil or other combinations of

10 Witepsol bases could used. Preferred SERMs are EM-800, and Acolbifene

KIT EXAMPLES

15
[00240] Set forth below, by way of example and not of limitation, are
several kits utilizing preferred active SREM Acolbifene, preferred
antiestrogen Faslodex and preferred active a sex steroid precursor DHEA.
The concentration of active ingredient may be varied over a wide range as
20  discussed herein. The amounts and types of other ingredients that may be

included are well known in the art.
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Example D
Kit

The SERM and sex steroid precursor are orally administered

Non-Steroidal Antiestrogen composition for oral administration (capsules)

Ingredient Weight %
(by weight of total composition)
Acolbifene 5.0
Lactose hydrous 80.0
Starch 4.8
Cellulose microcrystalline 9.8
Magnesium stearate 04

DHEA composition for oral administration

(Gelatin capsule)

Ingredient

Weight %
(by weight of total composition)

DHEA 25.0
Lactose hydrous 27.2
Sodium Starch Glycolate 20.0
Microcrystalline  Cellulose, 272
Silicon Dioxide, Silica Colloidal Anhydrous

and Light Anhydrous Silicic Acid

Colloidal Silicon Dioxide 0.1
Magnesium stearate 0.5
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[00241] Other SERMs may be substituted for Acolbifene in the above
formulations, as well as other sex steroid precursors may be substituted for
DHEA. More than one SERM or more than one sex steroid precursor may be
included in which case the combined weight percentage is preferably that of
5 the weight percentage for the single sex steroid precursor or single SERM

given in the examples above.

Example E
Kit

The SERM is orally administered and the sex steroid precursor is intra

15

10 vaginally administered SERM composition
for oral administration (capsules)
Ingredient Weight %
(by weight of total composition)
Acolbifene 5.0
Lactose hydrous 80.0
Starch 4.8
Cellulose microcrystalline 9.8
Magnesium stearate 0.4
+
Vaginal suppository
Ingredient Weight %
(by weight of total composition)
DHEA 0.25t02.0
Witepsol H-15 base 96 to 99.75
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[00242] DHEA suppositories were prepared using Witepsol H-15 base
(Medisca, Montreal, Canada). Any other lipophilic base such as Hard Fat,

Fattibase, Wecobee, cocoa butter, theobroma o0il or other combinations of

Witepsol bases could used.

5
Example F
Kit
The SERM and the sex steroid precursor are intra vaginally administered
Vaginal suppository
Ingredient Weight %
(by weight of total composition)
DHEA 0.25t0 2.0
Witepsol H-15 base 98 to 99.75
10
+

Vaginal suppository

Ingredient Weight %
(by weight of total composition)

Acolbifene 0.3t0 3.0
Hard Fat 97.0 to 99.7

[00243]  Acolbifene suppositories were prepared using Hard Fat (Witepsol).
15 Any other bases such as Fattibase, Wecobee, cocoa butter, theobroma oil or

other combinations of Hard Fat could be used.
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Example G

The SERM is orally administered and the sex steroid precursor is

percutaneously administered

SERM composition for oral administration (capsules)

Ingredient Weight %
(by weight of total composition)
Acolbifene 5.0
Lactose hydrous 80.0
Starch 4.8
Cellulose microcrystalline 9.8
Magnesium stearate 0.4

5 +

sex steroid precursor composition
for oral administration (gel)

, Weight %
Ingredient (by weight of total
composition)
DHEA 2.0
Caprylic-capric Triglyceride (Neobee M-5) 5.0
Hexylene Glycol 15.0
Transcutol (diethyleneglycol monomethy! ether) 5.0
Benzyl alcohol 2.0
Cyclomethicone (Dow corning 345) 5.0
Ethanol (absolute) 64.0
Hydroxypropylcellulose (1500 cps) (KLUCEL) 2.0

10
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Exanpl e A Pharnmaceutical conposition for orally adm nistration (capsul es)
I ngredi ent Wei ght % (by weight of total conposition) Acol bifene 5.0 DHEA
10. 0 Lactweeotwdsmos 70.0 Starch 4.8 Cel |l ul ose m crocrygcaldAaom/000s
Magnesi um stearate 0.4 111 Exanple B Pharmaceutical conposition for
orally admnistration (tablets) Ingredient Wight % (by weight of total
conposi tion) Acol bifene 5.0 DHEA

118
Example H
Kit
The antiestrogen is intramuscularly administered and sex steroid precursor is
orally administered

5 Commercially available steroidal Antiestrogen Faslodex

+

DHEA composition for oral administration

(Gelatin capsule)
Ingredient Weight %
(by weight of total composition)
DHEA 25.0
Lactose hydrous 27.2
Sodium Starch Glycolate 20.0
Microerystalline  Cellulose,  Colloidal 27.2

Silicon Dioxide, Silica Colloidal Anhydrous
and Light Anhydrous Silicic Acid
Colloidal Silicon Dioxide 01

Magnesium stearate 0.5

10 [00244] Other SERMs (Toremifene, Ospemifene, Raloxifene, Arzoxifene,
Lasofoxifene, TSE-424, ERA-923, EM-800, SERM 3339, GW-5638) may be
substituted for Acolbifene in the above formulations, as well as other sex
steroid inhibitors may be substituted for DHEA. More than one SERM or
more than one precursor may be included in which case the combined weight

15 percentage is preferably that of the weight percentage for the single precursor

or single SERM given in the examples above.



15.0 Celatin 5.0 Lactose 58.5 Starch 16.5 5Exanple C Topical

adm ni stration (crean) Ingredient Wight % (by weight of total conposition)
DHEA 1. 0 woabtwi4sme 0.2 Enul sifying Wax, NF 18.0 Light mrcmarazbiomobgosNF 12. 0
Benzyl al cohol 1.0 Ethanol 95% USP 33.8 Purifed water, USP 34.0

119
[00245] The invention has been described in terms of preferred
embodiments and examples, but is not limited thereby. Those of skill in the
art will readily recognize the broader applicability and scope of the invention

which is limited only by the patent claims herein.



112 Exanpl e D Vagi nal adm ni stration Vagi nal suppository or ovule 5

| ngredi ent Wei ght % (by weight of total conposition) DHEA 025 to 2.0
Acol bi f erm0oQoBB145@03. 0 Wtepsol H 15 base 95.0 to 99.5 PLOAA6M/DEA
suppositories were prepared using Wtepsol H 15 base (Medisca, Mntreal,
Canada). Any other |ipophilic base such as Hard Fat, Fattibase, Wcobee,
cocoa butter, theobroma oil or other conbinations of 10 Wtepsol bases
coul d used. Preferred SERVs are EM 800,12and Acol bi fene KIT EXAMPLES 15
[ 00240] Set forth bel ow, way of exanple and not of limtation, are
several kits UWAEF%SL’{}FM% ad active SREM Acol bi fene, preferred

antiestrogen Fasl odex g pr ebgLs o@cgurf{ﬁa@ngS% &L R SEHSAL DHEA.

The concentration of active ingre be” varied over e range as
20 di scussed Helested. fr(’m@heamuntcsn%ﬁmgtqiﬁ@sflgﬁhaaﬂveompttgrswuimmmS apthat may be

included are Vﬁéi\t &Mne%% shill ﬁn&ﬁoé‘ cgmprlg‘l:llig aIC:I)r(mrr{rlEterlng to a patient in need of

5  said elimination or reduction, (i) a therapeutically effective amount of a sex
steroid precursor or prodrug thereof in association with (ii) a therapeutically
effective amount of a selective estrogen receptor modulator or an antiestrogen

or prodrug of either.

10 2 The method of claims 1 wherein said sex steroid precursor is selected
from the group consisting of dehydroepiandrosterone,
dehydroepiandrosterone-sulfate, androst-5-ene-33,17p-diol, 4-androstene-

3,17-dione , and a prodrug of any of the foregoing precursors.

15 3. A pharmaceutical composition for reducing or eliminating symptoms
selected from the group consisting of hot flushes, vasomotor symptoms, and

night sweats, comprising:

a) a pharmaceutically acceptable excipient, diluent or carrier;
b) at least one sex steroid precursor or prodrug thereof; and
20 c) at least one selective estrogen receptor modulator or an

antiestrogen or prodrug of either;

wherein said pharmaceutical composition is provided in packaging
that directs use of said composition for reduction or elimination of at least
one symptom selected from the group consisting of hot flushes, vasomotor

25  symptoms and night sweats.

4. The pharmaceutical composition of claim 3 wherein both sex steroid
precursor and selective receptor modulator or antiestrogen are formulated
together in a pharmaceutical delivery form selected from the group consisting

30 of pill, tablet, cream, gel, intravaginal suppository, and intravaginal ovule.



Kit The SERM and sex steroid precursor are orally adm nistered

Non- St er oi dal Anti estrogen conposition for oral adm nistration (capsul es)

| ngr edi erwo\Miogias019o (by wei ght of total conposition) Acechidanm/mbofdslact ose
hydrous 80.0 Starch 4.8 Cellul ose mcrocrystalline 9.8 Magnesium stearate
0.4 DHEA conposition for oral admnistration (Gelatin capsule) |ngredient
Wei ght % (by weight of total conposition) DHEA 25.0 Lactose hydrous 27.2
Sodi um Starch d ycol ate 121

5, A kit for reducing or eliminating symptoms selected from the group
consisting of hot flushes, vasomotor symptoms, and night sweats, comprising
(i) a first container having therein a at least one sex steroid precursor or a
5 prodrug thereof; (ii) a second container having therein a at least one selective
estrogen receptor modulator, or an antiestrogen or prodrug of either of the
foregoing; and (ili) instructions for using the kit for the reduction or
elimination of at least one symptom selected from the group consisting of hot
flushes, vasomotor symptoms and night sweats.
10
b. The method of claim 1 wherein the selective estrogen receptor
modulator has a molecular formula with the following features:
a) two aromatic rings spaced by 1 to 2 intervening carbon atoms,
both aromatic rings being either unsubstituted or substituted by a hydroxyl
15  group or a group converted in vivo to hydroxyl;
b) a side chain possessing an aromatic ring and a tertiary amine

function or salt thereof.



20.0 Mcrocrystal lineCellul ose,Colloidal Silicon D oxide, Silica Coll oidal
Anhydr ous and Li ght Anhydrous Silicic Acid 27.2 Colloidal Silicon D oxide
0.1 Magnesoumostss@nate 0.5 114 [00241] O her SERMs may poe/csubeidobsesed f or
Acol bi fene in the above fornul ations, as well as other sex steroid
precursors may be substituted for DHEA. Mre than one SERM or nore than one
sex steroid precursor nmay be included in which case the conbi ned wei ght
percentage is preferably that of 5 the ywight percentage for the single sex
steroid precursor or srn | e SERM gi ven in the exanpl es above. Exanple E

Ki t The SERMP @aﬁﬁyﬂﬁdﬁﬂﬂkgﬂéﬂbdSahddmheuss&ﬂ$ﬁbﬁondﬂprecursor
isintra 10vaggﬂ@bkxn§ggqustered SERM conposi tion for oral adm nistration
(capsul es) Ingredient Weight % (by wei ght of total conposition) Acol bifene
5.0 Lactose hydrous 80.0 Starch -8, Cel | ul ose nicrocrystallipe 9.8

o7 O
o

8. The method of claim 1 wherein the selective estrogen receptor

4

5 modulator is selected from the group consisting of a triphenylethylene
derivative, indole derivative, benzopyran derivative, Tamoxifen, Toremifene,
CC 8490, SERM 3471, HMR 3339, HMR 3656, Raloxifene, LY 335124, LY
326315, Arzoxifene (LY 353381), SH 646, Pipendoxifene (ERA 923),
Bazedoxifene (TSE 424, WAY 140424), Oporia (Lasoxifene) and centchroman

10 derivative.

9. The method of claim 1 wherein the selective estrogen receptor

modulator is a benzothiophene derivative compound of the following

formula:

-0

15 S



Magnesi um stearate 0.4 Vaginal suppository 15 Ingredient \Wight % (by

wei ght of total conposition) DHEA 0.25 to 2.0 Wtepsol H 15 base 98 to
99.75 1MWo[200242]10DHEA suppositories were prepared usi RGTM/A2epPa00898H 15
base (Medisca, Mntreal, Canada). Any other lipophilic base such as Hard
Fat, Fattibase, Wecobee, cocoa butter, theobrona oil or other combinations
of Wtepsol bases could used. Exanple F Kit The SERM and the sex steroid
precursor are intra vaginally adm nistefgd Vagi nal suppository |ngredient

[ % (by weight of total conposition) DHEA 0.25 to 2.0 Wtepsol H 15
\l;\lae_lsght98 (; é )9/9_ 759 a) wherein R; rarr?d R; are ir?dependently selected from the group

consisting of: hydrogen, hydroxyl, and a moiety converted in vivo in
hydroxyl;
b) wherein Rs and Ry are either (a) independently C1-C4 alkyl, or
5 (b) a moiety which in combination with the nitrogen to which they are bound,
is selected from the group consisting of pyrrolidino, dimethyl-1- pyrrolidino,
methyl-1-pyrrolidinyl, piperidino, hexamethyleneimino and morpholino;
c) wherein A is selected from the group consisting of -CO-, -
CHOH, and -CH>-;
10 d)  wherein B is selected from the group consisting of phenylene,

pyridylidene, and -cycloCsHaN»-.

10. The method of claim 1 wherein the selective estrogen receptor

modulator is selected from the group consisting of Raloxifene, Arzoxifene (LY

15 353381), LY 353381 and LY 335563.

1. The method of claim 1 wherein the selective estrogen receptor
modulator is a triphenylethylene or diphenylhydronaphthalene derivative

compound of the following formula:
E D E : D
K K

J or

20

a) wherein D is -OCH2CH2N(R3)R4, -OCHCH,0OH, or -CH=CH-
COOH ( Rs and Ry either being independently selected from the group
25 consisting of C1-C4 alkyl, or Rs, Ry, and the nitrogen atom to which they are

bound, together being a ring structure selected from the group consisting of



Vagi nal suppository Ingredient Wight % (by weight of total conposition)
Acol bifene 0.3 to 3.0 Hard Fat 97.0 to 99.7 [ 00243] Acol bi fene
supposi t owvoesiovas@|opr epar ed usi ng Hard Fat (Wtepsol). PETAN2oDId0EsIsbases
such as Fatti base, Wecobee, cocoa butter, theobroma oil or other

conmbi nations of Hard Fat could be used. 116 Exanple G The SERMis orally
adm ni stered and the sex steroid precursor is percutaneously adm nistered
SERM conposition for oral adm nistrati oy capsul es) |Ingredi ent Wi ght % (by
wei ght of total co_,ositionz Acol bi fene 5.0 Lactose hydrous 80.0

pyrrolidino, dimethyl-1-  pyrrolidino, methyl-1-pyrrolidinyl, piperidino,
hexamethyleneimino and morpholino);

b)  wherein E and K are independently hydrogen or hydroxyl,

phosphate ester, or lower alkyl, wherein | is hydrogen or halogen.

12, The method of claim 1 wherein selective estrogen receptor modulator
is Tamoxifen, OH-tamoxifen, Droloxifene, Toremifene, Iodoxifene,

Lasofoxifene, iproxifene, FC 1271, and GW5638.

10 13.  The method of claim 1 wherein the selective estrogen receptor

modulator is an indole derivative compound of the following formula:

X
R
\ ¢
N \\\Rs
R;
Rs
o
D
a) wherein D is selected from the group consisting of

15 -OCHCH2N(R7)Rs , -CH=CH-CO N(R7)Rs , -CC-(CH2)n-N(R7)Rs (R7 and Rg
either being independently selected from the group consisting of C;-Cs alkyl,
or Rz, Rs and the nitrogen atom to which they are bound, together being a ring
structure selected from the group consisting of pyrrolidino, dimethyl-1-
pyrrolidino,  methyl-1-pyrrolidinyl,  piperidino, — hexamethyleneimino,

20 morpholino);

b) wherein X is selected from the group consisting of : hydrogen,
and C1-C6 alkyl;



Starch 4.8 Cellulose mcrocrystalline 9.8 Magnesium stearate 0.4 5 sex
steroid precursor conposition for oral adm nistration (gel) Ingredient

Vi ght %wbyoweisghd of total conposition) DHEA 2.0 Capr pCira:Azapmvaoaesss
Triglyceride (Neobee M5) 5.0 Hexylene dycol 15.0 Transcut ol _

(di et hyl enegl ycol nononethyl ether) 5.0 Benzyl al cohol 2.0 Cycl onethi cone
(Dow corning 345) 5.0 Ethanol (absolute)

125
c) wherein Ri, Rz Rs, Ry, Rs, and Rs are independently selected from
the group consisting of : hydrogen, hydroxyl, C1-Cs alkyl, and a moiety

converted in vivo in hydroxyl.

5 14 The method of claim 1 wherein the selective estrogen receptor
modulator is selected from the group consisting of Bazedoxifene (TSE 424;
WAY-TSE 424; WAY 140424; 1-[[4-[2-(hexahydro-1H-azepin-1-
yl)ethoxy]phenyllmethyl]-2-(4-hydroxyphenyl)-3-methyl-1H-indol-5-0l) and
Pipendoxifene ~ (ERA  923;  2-(4-hydroxyphenyl)-3-methyl-1-[[4-[2(1-

10 piperidinyl)ethoxy]phenyl]methyl]-1H-indol-5-ol).

15 The method of claim 1 wherein the selective estrogen receptor

modulator is a centchroman derivative compound of the following formula:

15
a) wherein Ri and Rz are independently selected from the group
consisting of: hydrogen, hydroxyl, and a moiety converted in vivo in
hydroxyl;
20 b) wherein Rs and R are independently hydrogen or C-Ce alkyl;

c) wherein D is -OCH2CH>N(R3)Ry ( Rs and Ry either being
independently selected from the group consisting of C1-Cy alkyl, or Rs, Ry and
the nitrogen atom to which they are bound, together being a ring structure
selected from the group consisting of pyrrolidino, dimethyl-1- pyrrolidino,

25 methyl-1-pyrrolidinyl, piperidino, hexamethyleneimino, morpholino).



64.0 Hydroxypropyl cel lul ose (1500 cps) (KLUCEL) 2.0 10 117 or Sex steroid
precursor conposition for oral admnistration (cream I|ngredient \Wight %
(by wei ghwoahiwes@b conposition) Formul ation EM 760- 48 pLTA%2000l00898t | COne
5.0% Light mineral oil 3.0% 2-ethyl hexyl stearate 10.0% Cutina E24 1. 0% DC

enmul sifier 10 3. 0% BHT

126
16. The method of claim 1 wherein the centchroman derivative is (3,4-
trans-2,2-dimethyl-3-phenyl-4-[4-(2-(2-(pyrrolidin-1-yl)ethoxy)phenyl]-7-

methoxychroman).

5 17 The method of claim 1 wherein the selective estrogen receptor

modulator has the following formula:

Z R100_’L

a) wherein R and Rz are independently hydrogen, hydroxyl or a
10 moiety which is converted to hydroxyl in vivo;

b)  wherein Z is either absent or selected from the group consisting
of ~-CH>-,-0-,-5- and -NRs- (Rs being hydrogen or lower alkyl);

c) wherein theR100 is a bivalent moiety which distances L from the
B-ring by 4-10 intervening atoms;

15 d)  wherein L is a bivalent or trivalent moiety selected from the
group of -SO-, -CON-, -N<, and -SON<;

e) wherein Gi is selected from the group consisting of hydrogen, a
(i to Gs hydrocarbon, a bivalent moiety which in combination with G, and L.
is a 5-to 7- membered heterocyclic ring, and halo or unsaturated derivatives

20 of the foregoing;

f) wherein Gz is either absent or selected from the group consisting
of hydrogen, a C; to Cs hydrocarbon, a bivalent moiety which in combination
with Gi1 and L is a 5-to 7- membered heterocyclic ring, and halo or
unsaturated derivatives of the foregoing;

25 g)  wherein G; is selected from the group consisting of hydrogen,
methyl and ethyl.



0. 09% Pr opyl enegl ycol 46.01% Et hanol 95 10. 0% DHEA 1. 0% Eau purifiee 15.0%
MySOH4 0. 65% Et hanol 95 5.25% Total 100.0% 118 Exanple H Kit The

ant i est r ogoenoiosi4soidr amuscul arly adm ni stered and sex st @COICA2pro®0RISOr i S
orally adm nistered 5Conmercially avail abl e steroidal Antiestrogen Fasl odex
DHEA conposition for oral admnistration (Gelatin capsule) Ingredient

Weight 1)/0 (by weight of total conposition)

127

18.  The method of claim 1, wherein the selective estrogen receptor

modulator is a benzopyran compound of the following general structure:

5 or a pharmaceutically acceptable salt thereof,

a) wherein D is -OCHxCH2N(Rs)Rs (Rs and Ry either being
independently selected from the group consisting of Ci-Cy alkyl, or R3, Ry and
the nitrogen atom to which they are bound, together being a ring structure
selected from the group consisting of pyrrolidino, dimethyl-1- pyrrolidino,

10 methyl-1-pyrrolidinyl, piperidino, hexamethyleneimino, morpholino);

b) wherein Ry and Ry are independently selected from the group

consisting of : hydrogen, hydroxyl, and a moiety converted in vivo in

hydroxyl.

15 19.  The method of claim 18, wherein the benzopyran compound is
optically active due to a majority of its stereoisomers having an absolute

configuration S on carbon 2, said compound having the molecular structure:




DHEA 25.0 Lactose hydrous 27.2 Sodium Starch G ycolate 20.0

M crocrystallineCel | ul ose, Colloidal Silicon D oxide, Silica Coll oidal

Anhydr ouswendiod4ghid Anhydrous Silicic Acid 27.2 Col | oi dacTSiA20men00d98 oxi de
0.1 Magnesium stearate 0.5 10 [00244] O her SERVs (Torem fene, Ospem fene,
Ral oxi f ene, Arzoxifene, Lasofoxifene, TSE-424, ERA-923, EM 800, SERM 3339,
GWN5638) may be substituted for Acol bifene in the above formul ations, as
wel | as other sex steroid inhibitors may,gpe substituted for DHEA. Mre than
one SERM or nore than one precursor nmay be included in which case the

combi ned wei ght 15 ®er ceherigeRi snprRefaes islependeatly ofletthé fwen ght gpepcent age

for the single_ precurs r_singl e SERM giv i.n th X | es above. 119
[00245] The infler‘gljfsl(ﬁg Oﬁﬁa}éﬁggaﬁn 84erT éfagYeﬁg?lSrlrh%‘VSE‘)E}/@rr%g}/lr ed enbodi ment s
and exanpl es, but iy notvhbieti Reds bhpeabyselcthasfonf thekirblip icondifimgast Wil |

readily recogni ze the broader, applicabi]ity and scope of the invention
which is Iimt&W8H “B@aWWéedp%}{) St s ety nsatTEbY, WARTRSAIA NED | S:
1. A method ®f gedugiD Bperlihdll fabiaRQ td?@athf&iécﬂ%gcﬁlb%m%ﬁ”%%&?ﬁi |l ected
fromthe group consisting of hot flushes, vasonot or synptons, and night
sweats, sai d nBtWEEd gREFTSTggoradRiiusdemprriotipo, anippagérespntdimngegdicof 5 sai d
elimnation orr - i) ticall i t.of a sex
steroid precurrgg%q%!ﬁ%%g%é\réﬁaﬁl gégjgb@?ﬁfde{g(glo i%?c?@ilﬁ\%gt(%aea?ﬁggemg

t her apeut i cal | indepéralently ehwhogert, efaightset dotuched e€t-Cogakylr eaephorormodul at or

or an antiestrpgen or ogrug,of .ejther. .10 2. hod.of clains 1
wherein said sgl%ng%egr%‘?% agl%ee“g’llj R Ef“ EJé%rl béﬁlfci‘ag@'dggfkyny )
10
20.  The method of claim 19 wherein said compound or salt

substantially lacks (2R)-enantiomer.

21.  The method of claim 1 where said selective estrogen receptor

15 modulator is:

and is optically active due to a majority of its stereoisomers being of 25

configuration.

20 22, The method of claim 18 wherein the selective estrogen receptor
modulator is a benzopyran salt of an acid selected from the group consisting
of acetic acid, adipic acid, benzenesulfonic acid, benzoic acid,
camphorsulfonic acid, citric acid, fumaric acid, hydroiodic acid, hydrobromic
acid, hydrochloric acid, hydrochlorothiazide acid, hydroxy-naphthoic acid,

25 lactic acid, maleic acid, methanesulfonic acid, methylsulfuric acid, 1,5-

naphthalenedisulfonic acid, nitric acid, palmitic acid, pivalic acid, phosphoric



fromthe group consisting of dehydroepi androsterone,

dehydr oepi andr ost erone-sul f ate, androst-5-ene-313,1713-diol,

4- andr ostwoesiolidssdoone , and a prodrug of any of the foregaiargiomoasd8r sors.
15 3. A pharnmaceutical conposition for reducing or elimnating synptons
selected fromthe group consisting of hot flushes, vasonotor synptons, and
ni ght sweats, conprising: a) a pharmaceutically acceptabl e excipient,
diluent or carrier; b) at |east one seypgsteroid precursor or prodrug
thereof; and 20c)at |east one selective estrogen receptor nodul ator or an
ant i estrogen aidpprogionis efidequckiaic; acid, sulfipris eqidh BEHPHC pridr ERARaCal

composi ti on i gpr,ouh et iR RACkAGLAgabhatadi rects use of said composition
for reduction or eTlnlnatlon of "at I'east one synptom sel ected fromthe
group consisting of hot flushes, vasonotor 25 synptons and ni ght sweats.

4. The pharmacgyti cal conpasition of claj : L. b oid
precursor and elgi?iggﬁg’cg fﬁ?nhndwy%F%%%gﬁhgﬁg#ggtg%%é%$§?%¥?%rnulated
together i g anpdarsmaceuti cal delivery formselected fromthe group
consisting 30of pill, tablet, cream gel, intrgyagirtal suppository, and
intravagi nal ovule. 121 5. A kit for r:f“'ng or elimnating synptons
sel ected fromthe group consisting of shes, vasonotor synptons, and
ni ght sweats, conprising (i) a Ny having therein a at | east
one sex steroid precursor or a g thereof; (ii).a second container
having therein a at |east on® s pgen r§i§§3§£ nmodul ator, or an
anti estrogen or prodrug of either of the roQLngv/ nd {iii) instructions
for using the kit for the reduction or elim na®ion”of,at |east one synptom
selected fromthe group consisting of hot flushes, vasonotor synptons and
ni ght sweats. 10 6. The nethod of claim1 wherein the selective estrogen
receptor nodul ator has mol ecyl ar._f or nul It . L ures:

a) two aromat P8 rl?rﬁfm%lg'agg‘éyeb uqg g rrl%é\rlg\ﬁelr% %%%élgr e%)sﬁw%?gn(g?ﬁ{)ot h
aromatic ringgoR@idig&i;t hahdunsuhbstint utthd osesubsteididit egrdsyrser hydy oxyl 15
group or a groug converted in vivo to hydroxyl; b) a side chain
possessi ng an 9 ﬁ%%ﬁ?@n¢¥ﬁ8“5ﬁd atertiary amne function or salt thereof.
122 7. The qethod of claim6 wherein the side chain is selected fromthe

group consisting of: . _
24. The method of claim 1, wherein the selective estrogen receptor

modulator has no estrogenic activity in breast, uterine or endometrium

tissues.

15 25. The method of claim 1, wherein said treatment also reduces the risk of

the patients acquiring breast, uterine or endometrial cancer.

26 The method of claim 1, wherein said treatment also inhibits the
development of osteoporosis, ~hypercholesterolemia, hyperlipidemia,
20 atherosclerosis, hypertension, insulin resistance, diabetes type 2 , loss of
muscle mass, adiposity, Alzheimer’s disease, loss of cognition, memory loss

or vaginal dryness.

27.  The method of claim 1, wherein the antiestrogen is Faslodex (ICI
25 182780, fulvestrant, 70-19-(4,4,5,5,5-pentafluoro-
pentylsulphinyl)nonylJoestra-1,3,5(10)-triene-3,17[1-diol).



8. The method of claim1l wherein the selective estrogen receptor 5

nodul ator is selected fromthe group consisting of a triphenylethyl ene
derivati wep 20nvdi@ab@oderi vati ve, benzopyran derivative, TaowxiA2e1v/000898

Torem fene, CC 8490, SERM 3471, HWR 3339, HWVR 3656, Ral oxifene, LY 335124,
LY 326315, Arzoxifene (LY 353381), SH 646, Pi pendoxifene (ERA 923),

Bazedoxi fene (TSE 424, WAY 140424), Oporia (Lasoxifene) and centchroman
10derivative. 9. The nethod of claim 1;4pherein the selective estrogen
receptor nodul ator is a benzot hi ophene derivative conmpound of the follow ng
formula: , 3 B-O 123 a) mherein R1 and R2 are independently sel ected
fromthe group,gcon t 0 yl nd a, i ety ¢ nverted in
vivo i n hydrox 2§ T hﬁgy %Qéﬁ% 1%¥hﬁgérgﬂ%iyﬁ€?hfé?q %@pendently
Cl-c4 al kyl, onmaubbﬁ1anmqupyﬂhhkmannmabnblnatlon with the nitrogen to
whi ch they are bound, is selected fromthe group consisting of pyrrolidino,
di met hyl -1- pyrrolidino, nmethyl-21-pyrrolidinyl, piperidino,

hexanet hyl ehei 1. no T&l@dml’éﬂfoﬂh@f ic@n 21 wherbih WRes@bdivA és&o% %@e@@brf romthe
group consi sting of - and -CH2-; 10d)wherein is selected from
t he group consF@?PH&”éﬁ“ﬁ%@ﬁ?ﬂ@b@“hﬁyﬁﬁa?i|dene and -cycl oCAH2N2- . 10.
The nmethod of claim 1l wherein the selective estrogen receptor nodul ator is
selected fromthe group consisting of Ral oxifene, Arzoxifene (LY 15
353381), LY 353881TéﬁdHE¥033556$ﬁH1ﬂlvﬂmhénn@@hs&mdﬁeamabgmﬂrmh@hﬁin t he
sel ective estr ce dul.atgr is a triphenyl et hyl ene or
d|phenylhydron%%ﬁpﬁé%é%éag%rgea ﬁ%egconpound of the follow ng fornmula: 20
a)wherein Mis - OCH2CH2N( RS) R4, -OCH2CH2CH, or -CHCH COOH ( R3 and R4

ei t her belng i hdep dentl elected fromthe yp 25 consisting of Cl-C4
al kyl, or 4, ﬁll PF o{[@’ﬁ‘ dt efednvﬁ]i‘g %Cﬁé? ‘EFesBbURYP Toget her

being a ri ng Sﬁlbﬂﬁlatﬁrels@@k@ﬁin@guglf%fnms@elga.OUp consi sting of

32, The method of claim 1 wherein the selective estrogen receptor

15 modulator is Opemifene.

33.  The pharmaceutical composition of claim 3 wherein the selective
estrogen receptor modulator has a molecular formula with the following
features:

20 a) two aromatic rings spaced by 1 to 2 intervening carbon atoms,
both aromatic rings being either unsubstituted or substituted by a hydroxyl
group or a group converted in vivo to hydroxyl;

b) a side chain possessing an aromatic ring and a tertiary amine

function or salt thereof.

25



124 pyrrolidino, dinethyl-1- pyrrolidino, nethyl-21-pyrrolidinyl,

pi peri di no, hexanet hyl enei m no and nor pholino); b)wherein E and K are

i ndependewol2g10msiiogen or hydroxyl, phosphate ester, or PCow2oBloydos
wherein J is hydrogen or halogen. 5 12. The method of claim 1l wherein

sel ective estrogen receptor nodul ator is Tanoxifen, OHtanoxifen,

Drol oxi fene, Torem fene, |odoxifene, Lasofoxifene, iproxifene, FC 1271, and
GWb638. 10 13. The nethod of claim1 wheygin the sel ective estrogen receptor
nodul ator is an indole derivative conmpound of the follow ng fornula: X

a) wherein Dis selected fromthe group consisting of 15 - OCH2ZCH2N(R7) R8 ,
- CH=CH CO N(R7) R3 - CC- (CH2) 11- N(R7) F 7 ,and either being. .

i ndependent |y %4e'l egpggg?xﬁ%arﬁe%égi gcgér(r)1 %SI})%%I%(E Cs}?llmn% gPer&Q Séf? Cy M8 R7, RS
and the nitr ogetecatddnorh chednioap coteésyingtoé bound, together being a ring
structure selected fromthe group.consisting of pyrrolidino, dinmethyl-1-
pyrrolidino, nethyl-1-pyrrolidigyl N piperidino, hexanethyl engi mno, 20

r nor phol i no) ; b) wherein, X is selected fromthe grou Q)nsi sting of
hydr ogen, and /v-?n\ kyls—125-C) wherei n R R3, R5, and R6 are

i ndependently se @ pOm t he group consi s @} :0 hydr ogen, hydroxyl,

G -C6 al kyl, and ety converted in vivo iR roxyl. 5 14. The met hod of

claimTi wherein the selective estrogen receptor nodul ator is selected from
the group consisting of Bazedoxifene (TSE 424; \WAY-TSE 424; \WAY 140424;
1-[[412- (hexahydro- 1H azepi n-1-

yl ) et hoxyl phenyl ] net hy1l] - 2- ( 4- hydy oxyphenyl) - 3- net hyl - 1H i ndol - 5-01) and

Pi pendoxi f ene (ERA 92-(4- 0 enyl)-3-nethyl-14[4-[2-(1- 10

pi peri di nyl ) et hoxy] @ g hyl |- 1H i ndol -5-01). 15.The nethod of claim 1
wherein the sel e&ltlc'{v rogen receptor nodulator is a centchroman
derivative conpound of the following fornmula: 15

5 35, The pharmaceutical composition of claim 3 wherein the selective
estrogen receptor modulator is selected from the group consisting of a
triphenylethylene derivative, indole derivative, benzopyran derivative,
Tamoxifen, Toremifene, CC 8490, SERM 3471, HMR 3339, HMR 3656,
Raloxifene, LY 335124, LY 326315 Arzoxifene (LY 353381), SH 646,

10 Pipendoxifene (ERA 923), Bazedoxifene (TSE 424, WAY 140424), Oporia

(Lasoxifene) and centchroman derivative.

36. The pharmaceutical composition of claim 3 wherein the selective
estrogen receptor modulator is a benzothiophene derivative compound of the

15 following formula:

OO

S



a)wherein R and R2 are independently selected fromthe group consisting
of : hydrogen, hydroxyl, and a noiety converted in vivo in hydroxyl;

20b) wher ewvo 2RB/1a00R6 ar e i ndependent |y hydrogen or Cl- €6TalA2y107000898 C)
wherein Dis -OCH2CH2N(R3)R4 ( R3 and R4 either being independently
selected fromthe group consisting of CG-C4 alkyl, or R3, R4 and the
nitrogen atomto which they are bound, together being a ring structure
selected fromthe group consisting of pysrolidino, dinmethyl-1- pyrrolidino,
25 met hyl -1-pyrrolidinyl, piperidino, hexanethyl eneimno, norpholino). 126
16. The met hod of ckﬁln1whﬂh@18nﬁndﬁéE@@nubpmmkmﬂyd@krwdﬁmvﬂth@gﬁ®p4-
trans-2, 2-di ne p. ( al i di. t hoxy) phenyl | - 7-
nethoxychronan§£%§u§% QﬁQ%Br %%’}§?£€Wa|n1 Ehﬁ%layn(¥ﬂégéglec &ve Yest rogen
recept or nodul bydmoxhlas t he follomnng f or mul a: a) wherein R

and R2 are indepen ntI ydraq noj ety which is
converted to hydro %h$¥ andIha“b?ééﬁé§éPﬁﬁfng§ﬁbﬁéﬁg%5%%@@%1 or

sel ected frem the rg@@wvlﬁa@mm S8 1k v i@ mPogenSo @it th%e HolRRd bei ng
hydr ogen or | ower_ alky c) wherein theR100 is bi val ent noi ety

whi ch d|stance§SEeﬂﬁéﬁﬂ¥%3m3¥PPh§0%?“@%I®PWﬁPbﬁW@n@mg*@ﬂdnﬁyHQEﬂ?mhere|n L
bi val ent - CON-
I's a bivalent gyl h“;ﬁ%}rglh Vd‘{}‘le),:p‘?ﬁgéh&ﬁé %%%%t&%l?@dﬁ%oﬁﬁﬁgrp%oll

-N<, and - SONk; n Gl is grouﬁ conS|st|ng
of hydrogen, a C1 t Cowhyirodardpeelected Bionaltbatgromp edbysisdnigchf FEO¢onbi nat i on
with & and L |- 5 tocg16 menbered heterocyclic ring, and hal o or
unsat ur at ed der| iVes "of the foregoing; f) wherein & is either
absent or SéleCted(ﬂrOﬁwhHeugBoupd@ﬁﬂ$h$htﬂgé@bub&dﬁﬁgﬁ@poﬁpﬂgﬁ‘kﬂe

hydrocar bon, a bi i et h in conbination with G and Lis ab-to
7- menber ed heP%?%@V@PP@' xxéﬁéﬁhalo or unsaturated derivatives of the

foregoi ng; 25wherein G3 is selected fromthe group consisting of hydrogen,

met hyl and ethyl. 127 18. The nmethod of claim 1, wherein the selective
estrogen recep or The pharmaceutical composition of claim 3 wherein the selective

estrogen receptor modulator is selected from the group consisting of

15 Raloxifene, Arzoxifene (LY 353381), LY 353381 and LY 335563.

38.  The pharmaceutical composition of claim 3 wherein the selective
estrogen receptor modulator is a triphenylethylene or

diphenylhydronaphthalene derivative compound of the following formula:
20
E D E

K K :
or :
a) wherein D is -OCH2CHaN(R3)Rs, -OCHCH>0OH, or -CH=CH-
COOH ( Rs and Ry either being independently selected from the group

25  consisting of C1-C4 alkyl, or Rs, Ry, and the nitrogen atom to which they are

bound, together being a ring structure selected from the group consisting of



nodul ator is a benzopyran conpound of the follow ng general structure: R2
50r a pharnmaceutically acceptable salt thereof, a) wherein Dis

- OCH2CH2NyB2pth468 and R4 ei ther being i ndependently selceatazoioiooasyst he
group consisting of CG-C4 alkyl, or R3, R4 and the nitrogen atomto which
they are bound, together being a ring structure selected fromthe group
consisting of pyrrolidino, dinethyl-1- pyrrolidino, 10

met hyl - 1-pyrrolidinyl, piperidino, hexapgthyleneimno, norpholino);

b) wherein R and R2 are independently selected fromthe group consisting
of : hydrogen, pm@irctswl dimgehy 1Tmp§€tcghd¢mhv@1retd®d Trpyrwdlidéniln iperidingl . 1519.
The net hod of M%}{]y@ene%f%eahﬁ 1488 g&ﬁopyr an conpound is optically active
duetoamajorlty its stereoiso avi ng an absol ute configuration S
on carbon 2, said donpowherehavi mtg:ltmarmmﬂlcbxpahr&mﬂg:t hytbgereor hyti2&yl, a)
wherein RL and R2 are Stgg% ?Q\genkyf el ect] chromth group consi sting of
hydroxyl and aPNofety “Convertiblein Vi v’ to yﬁb%gew ATEEN b)) wherein R3
is a species select ed fromthe group consi sting of sat ur at ed, unsaturated

or substituted yrr %H% ur at ed, gftsaturat ed or 5 substltut ed

pi peri di no, sa% ir at'ég P aa“teHP semBrsidemek §4i e hsroR psleRtig IesTeEhur at ed,
unsat ur at ed orrcséhst kﬁd&tu%iomr PhabLing, dHtarn%@ﬂancg%@hfynegT@ﬂéﬁMeﬁe noi ety,
ni t rogen- cont al ni n pol ycyclic noiety, and NRaRb 'Rb bei ng

i ndependent | y lofle nL a5§{ pephtpreriidedife ed, aid 5é$8f<yl , straight or
branched C2-C6 al kenyl and straight or branched C2-C6 al kynyl). 10

20. The nethod of claim 19 wherein said conpound or salt substantially

| acks (2R)1@na#t i offbe. pharmaceutical c@posTtiven wetdeonh 8f whemirmtlle whectvesai d

sel ective estrogen recept or dul. at or nd is o aII active
due to a majorftyeot Ft¥ %r 3}053@8%7 sanbg?cﬁ’be &F“ﬁ%lvceoﬁ‘f’rinﬁg?%f 2022. The
met hod of cl ai & invder@un: t he sel ective estrogen receptor m)dul ator is a
benzopyran salt of an acid sel ected fror;rzthe group consisting of acetic
acid, adipic acid, benzenesul fonic acid/* benzoic acid, canphorsulfonic
acid, citric acid, fumaric acid, hydr 0| odi ¢ acid, hydrpbronm c acid,

hydr ochl oric acid, hydrochl or Rz y>naght hoi ¢ acid, 25

| actic acid, mal ei ¢ acuh _netl [ | sul furic acid, 1,5-

N
Rs
Rz
<
T~
Re
D
15 a) wherein D is selected from the group consisting of

-OCHCH:N(R7)Rs , -CH=CH-CO N(R7)Rs , -CC-(CHz)»-N(R»)Rs (R; and R
either being independently selected from the group consisting of C1-Cs alkyl,
or Rz, Rg and the nitrogen atom to which they are bound, together being a ring
structure selected from the group consisting of pyrrolidino, dimethyl-1-

20 pyrrolidino, methyl-l—pyrrolidinyl, piperidino, hexamethyleneimino,
morpholino);

b) wherein X is selected from the group consisting of : hydrogen,
and C1-C6 alkyl,



napht hal enedi sul fonic acid, nitric acid, palmtic acid, pivalic acid,
phosphoric 129 acid, propionic acid, succinic acid, sulfuric acid,
tartaric woi2dio/usriepht hal i ¢ aci d, p-tol uenesul foni c aci @ecTaowaloasssc aci d.
23. The nethod of claim1 wherein said selective estrogen receptor 5

nodul ator is: and is optically active due to a majority of its
enantioners being of 2S configuration; and wherein the sex steroid
precursor i s dehydroepi androsterone. 10724. The met hod of claim 1, wherein

t he selective estrogen receptor nodul ator has no estrogenic activity in

breast, uterine or @ndon®ercituk £ KsKesls asl Baurqislependently flededirami
wherein said tpga t u L f &l i S iring
breast, uteri ng&oé@ﬁd%ﬁéﬁﬁp‘%ﬁgéa cg%é.%ﬁ' %&%‘)I(' é ér%er%hg%w()%% r(tzil %ﬁﬁ]&%y wher ei n
sai d treat nent calvsged phiivptishydrexdevel opnent of ost eoporosi s,

hyper chol esterol em a, hyperlipidem a, 20 atherosclerosis, hypertension,
insulin resistance, diabetes type 2 , loss of nuscle mass, adiposity,

Al zhei ner' s5di $¢keas&hel psanetewtoghictinpositiore WHraihi0SS wherevaghdaklegiweness.

27. The nmethod of claim1, “h%%ﬁi” the antie trogﬁn is Faslodex (1C
25182780, f ul veSTIO&AL , FFIaRfer (Rodpilator i5_sslagteds figgy ghe group consisting “of

pentyl sul phi nyBjasyikdregssk a4l v3a $50) oot rwaners84ds! BALel hexandd®.148. The
met hod of claim 1 wherein said selective estrogen receptor nbdulator is
i nt ravagi nal | ya#-hivbeepsdrhenydlmetind]-Zét-hodross phengh) fhrpathwkl-eidylt he

sel ective estrogemnniesERiRxifene (ERA 923; 2-(4-hydroxyphenyl)-3-methyl-1-[[4-[2-(1-
10 piperidinyl)ethoxy]phenyl]methyl]-1H-indol-5-ol).

42, The pharmaceutical composition of claim 3 wherein the selective
estrogen receptor modulator is a centchroman derivative compound of the

following formula:

15

a) wherein R; and R are independently selected from the group

consisting of: hydrogen, hydroxyl, and a moiety converted in vivo in
20 hydroxyl;

b)  wherein Rs and R¢ are independently hydrogen or C;-Cs alkyl;

c) wherein D is -OCHCH:N(Rs)Rs ( R; and Ru either being
independently selected from the group consisting of C;-Cy alkyl, or Rs, R4 and
the nitrogen atom to which they are bound, together being a ring structure

25 selected from the group consisting of pyrrolidino, dimethyl-1- pyrrolidino,

methyl-1-pyrrolidinyl, piperidino, hexamethyleneimino, morpholino).



nodul ator is intravaginally adm ni stered. 30. The nethod of claim 1l wherein
the sel ective estrogen receptor nodulator is orally adm nistered. 10 31.
The met howoabiozl4soim 1 wherein the sel ective estrogen reeeptcanorondesdoat or i s
per cut aneousl y admi ni st er ed. 32. The nethod of claim1 wherein the

sel ective estrogen receptor 15 nodul ator is Opem fene. 33. The

phar maceuti cal conposition of claim3 wherein the sel ective estrogen
receptor nodul ator has a nolecular formula with the follow ng features:
20a)two aromatic rings spaced by 1 to 2¢4zsnterveni ng carbon atons, both
aromatic rings being either unsubstituted or substituted by a hydroxyl
group or a group converted in vivo to hydroxyl; b)a side chain possessing
an aromatic ri a iar ] 1. [ r er 131

34. The pharnac%%ti?gfqg%%%%ggﬁ¥3% 0 %%Pgﬁg$§%ﬂﬁEEV§§%ﬁE%%‘Eﬁ%%“b gin IS

sel ected from dérvagivoup monsi(34-itmgs-8L:dimethyb3-3beMie-pH2( goewlidoal-
conposition of _c¢laim3 wherein.the.selective estrogen receptor nodul ator is
sel ected fron1¥ﬁ%ﬁaﬁgéﬁmggﬁ%ﬁg??ﬁﬁmgP“?%triphenylethylene derivative,

i ndol e deri¥yative, benzopyran derivative, Tanoxifen, Torem fene, CC 8490,
SERM 3471, HWVR 333 H 3656,_ﬁ?onifene, LY 335124, LY 326315, Arzoxifene
(LY 353381), SH 6461e1BnasM3esitisn] FORBOCERA 0 =yim Bavbersi tlahacleqtSe 424, WAY
140424) , Opor i &lsas Rk bdanth:380 i bR G6hYat i ve. 36. The
pharmaceutical composition of claim3 MhEFEI% the sel ective estrogen
receptor nodul ator is a benzothi ophene derivative cofpound of the 15

follow ng formula:

X
R JEE—
1 /G1
z Rigo~L
2
10 a) wherein Ry and R; are independently hydrogen, hydroxyl or a

moiety which is converted to hydroxyl in vivo;
b) wherein Z is either absent or selected from the group consisting
of -CHa-,-0-,-5- and -NRs- (Rs being hydrogen or lower alkyl);
C) wherein theR100 is a bivalent moiety which distances L from the
15 B-ring by 4-10 intervening atoms;
d)  wherein L is a bivalent or trivalent moiety selected from the
group of -SO-, -CON-, -N<, and -SON<;
€) wherein Gy is selected from the group consisting of hydrogen, a
C1 to Cs hydrocarbon, a bivalent moiety which in combination with G, and 1
20 is a 5-to 7- membered heterocyclic ring, and halo or unsaturated derivatives
of the foregoing;
f) wherein Gz is either absent or selected from the group consisting
of hydrogen, a C; to Cs hydrocarbon, a bivalent moiety which in combination
with Gi and L is a 5-to 7- membered heterocyclic ring, and halo or

25  unsaturated derivatives of the foregoing;



132 a) wherein R and R2 are independently selected fromthe group
consi sting of: hydrogen, hydroxyl, and a noiety converted in vivo in

hydr oxyl ;wo0 2010/145d1) wherein R3 and R4 are either (a) i neepadenidysI€l- C4

al kyl, or 5 (b) a noiety which in conbination with the nitrogen to which
they are bound, is selected fromthe group consisting of pyrrolidino,

di met hyl -1- pyrrolidino, nmethyl-21-pyrrolidinyl, piperidino,
hexanet hyl enei m no and nor phol i no; 136 C) Wwherein Ais selected fromthe
group consisting of -CO-, - CHOH and -CH2-; 10d)wherein B is selected from
the group con5|stuﬁg oWherienGh ésnselectsdlr fra thelgresp epadisting ef Brimagsm- | 37.
The pharnaceu%lﬁgh gfltlon of claim3 wherein the selective estrogen
recept or nodul at is selected fromthe group consisting of 15 Ral oxifene,
Arzoxi fene (LY 353381) LY 353381 and LY 335563 38. The pharnaceuti cal

conposition o the S

estrogenrecep%dr &ﬁlé? FF%%FFIDH%H ?nf y eﬁg%r dlpﬁgﬁ§ ﬁ?%?gﬁggﬁthalene
deri vati ves cosg@gan redeptdiembahlhniing beﬁfznpjnan @hpound)ofhide ébliovings
OCH2CH2N( R3) R4, - OCH2CH2OH, or -CH=CH COCH ( R3 and R4 either being
|ndependently8?3¥%éFBﬁuﬁ?on1the group 25 consisting of Cl-C4 alkyl, or R3,
R4, and the nitrogen atomto which they are boundR, together being a ring

structure selected fromthe group consisting g ,/133 pyrrolidino,

di met hyl -1- pyrrolidino, nethyl-1-pyrr@}idir pi peri di no,
hexanet hyl enei m no and nor phol i no); b) i d K are independently
hydr ogen or hydroxyl, phosphate gster kyl, wherein J is

hydr ogen or hal ogen. .

or a pharmaceutically acceptable salt thereof,
a)  wherein D is -OCH2CHoN(R3)Rs (R and Ra either being
10  independently selected from the group consisting of Ci-Cy alkyl, or Rs, Ry and
the nitrogen atom to which they are bound, together being a ring structure
selected from the group consisting of pyrrolidino, dimethyl-1- pyrrolidino,
methyl-1-pyrrolidinyl, piperidino, hexamethyleneimino, morpholino);
b)  wherein Ri and R are independently selected from the group
15 consisting of : hydrogen, hydroxyl, and a moiety converted in vivo to

hydroxyl.

46.  The pharmaceutical composition of claim 45, wherein the benzopyran
compound is optically active due to a majority of its stereoisomers having an
20  absolute configuration S on carbon 2, said compound having the molecular

structure:



5 39. The pharnmaceutical conposition of claim3 wherein selective estrogen
receptor nodul ator is Tanoxifen, OHtanoxifen, Droloxifene, Torernifene,

| odoxi f erwwQ 20mg@f@ni f ene, iproxifene, FC 1271, and GAb6IBT/C20HDITIE
pharmaceutical conposition of claim3 wherein the selective estrogen
receptor nodulator is an indole derivative conmpound of the follow ng
formula: 15a)wherein Dis selected fromthe group consisting of

- OCH2CH2N(R7) R8 , -CH=CH CO N(R7)Rs , -CC-(CH2)n-N(R7)R8 (R7 and R8 either
bei ng i ndependently sel ected fromthe ggoup consisting of Cl-Co al kyl, or
R7, R8 and the nitrogen atomto which they are bound, together being a ring
structure selected fromthe group consistinhg of pyrrolidino, dinethyl-1- 20
pyrrolidino, nethyl -1-pyrrolidinyl, pi pef pgfnx,Hexanet hyl enei mi no,

nor phol i no); b)wherein X is up consisting of :

hydr ogen, and Cl-C6 al ky% ’R3, R4, R5, and R6 are

i ndependently sel ected f e grc.agcﬁn“sting of : hydrogen, hydroxyl,

G -C6 al kyl, and a noRety erted iin vi v%z,,i n hydroxyl. 5 41.The

phar maceuti cal conpositioR [ .yierel n the selective estrogen
receptor nodul ator is sel®ected from 2hés ) Sconsi sting of Bazedoxifene
(TSE 424; WAY-TSE 424; WAY 130424; ) 5

1-[[4. 42- (hexahydro- 1H azepi n- 1- y1) et hpxypheny| I/HPWIR 2- (4- hydr oxypheny1l
)-3-net hyl -1H i ndol -5-0l) and Pi pendoxi feng (4I":'FQ 923;

2- (4- hydr oxyphenyl) - 3-net hyl -1-1[ 412-(1- 1

pi peri di nyl) et hoxy] phenyl | net hyl ] - 1Hi ndol -5-01). 42. The pharnaceuti cal
conposition of claim3 er ep,n ctive r I 0 dul ator is
a centchroman deriVati ‘\A/eercebnrrgbﬁ%%%é%%t ﬁ’edtek% ‘1‘%\%’ r?glg?[(g)crirfru a?ﬂe rodB a)
wherein R anebriitiag ef hytdtepgndeatrhylelyebaadreble it vinvtdhiBydpooylp consi sting of :
hydr ogen, hydroxyl, and_a noiety converted in.vivo in 20 hydroxyl;

b) wherei n°R5 and 6 aY"@e]ieHHggé%aéﬁF@?ﬁ ?F‘%dr%féﬂmot?‘ecgﬂ-ﬂt% arssHNg of c)
wherein D is s{GHRGHINCISRY br &s%@kdgéty@wdwﬂ, beied neepeatand: y

sel ected fromthe group consisting of -C4 alkyl, or R3, R4 and the
nitrogen at onpubstiied wipridiner gtwstadd unspyEterk o baRguted PiRgrgilct ur e

saturated, unsaturated or substituted morpholino, nitrogen-containing cyclic

moiety, nitrogen-containing polycyclic moiety, and NRaRb (Ra and Rb being
10  independently hydrogen, straight or branched Ci-Cs alkyl, straight or
branched C»-Cs alkenyl, and straight or branched C»-C¢ alkynyl).

47.  The pharmaceutical composition of claim 46 wherein said compound
or salt substantially lacks (2R)-enantiomer.

15
48. The pharmaceutical composition of claim 3 where said selective

estrogen receptor modulator is:

and is optically active due to a majority of its stereoisomers being of 2S5

20  configuration.



25 selected fromthe group consisting of pyrrolidino, dinethyl-1-
pyrrolidino, nethyl-1-pyrrolidinyl, piperidino, hexanethyl enei m no,

nmor phol i wP.2010135%10 43. The pharmaceuti cal conposition eCTadazbvidosaker ei n

t he cent chroman

derivativei s(3,4-trans-2, 2-di net hyl- 3- phenyl - 444- (2-(2-(pyrrolidin-1-

yl ) et hoxy) phenyl | - 7- net hoxychroman). 44. The pharnaceuti cal conposition of
claim 3 wherein the selective estrogen receptor nodul ator has the foll ow ng
formul a: 10a)wherein Rl and R2 are {fadependently hydrogen, hydroxyl or a
noi ety which is converted to hydroxyl 1n vivo; b) wherein Z is

ei ther absent4®r Jdkephtaschaéqubinalt frenpastiop efoAlgins t45neyhefedn dhe NECtiveR3 bei ng
hydr ogen or | ower : : rej . i .val.ent noiety
whi chdi st anceso er?%%%ﬁ’tt)’ﬁlé‘ofglaé(frrl?%’gog%zf fpGalt ot Eﬁ?éﬁ?ﬁlsas 5‘?%“; fhe d)
wherein L is groopvanertingof tardtiradcéhtadipic eiid, dehsotedfohicomid hieerngpoup of
-SO, -CON-, -Ng, and -S ;s .,e). wherein Gl is selected fromthe group
consi sting of a%@/df@@@h?rsgf\%ﬁc Caﬁl%y%]‘Fbccé"F%Orf,‘mﬁmﬁi @%{ﬁ'e d%?%f y*Whi ch i n
conmbi nati on Whdrobromidrnidid, BRirb&hi@idbatia, hydrsenbestrdzidet &idClyglrory-ri ng, and
hal o or unsaturated derivatives of the foregoing, . . ). wherein &
is either absBiththpic agfeeidgadd dnleisaciyr H\?B‘@%’gﬁog’cci%@ &fetlﬁﬂ}ﬂiflé’@’én, acClto
C5 hydrocar bogy,g 3 BinkahiBRendREREMiMEE Mitdt £QMDbNAIIORd, pivali¥ 4did,GL and L
is a b-to 7- menbered heterocyclic ring, and hal o or 25 unsaturated
derivatives ophespbofiopedgdoiprepionid 36idg pudsane prd Gulferis efcisk; tastarfor ad.t he gr oup

consi sting of terr]«,ypq{tl%glec%tid?s—ttgmgne%ﬂﬂor% Qéﬂi,’and valeric acid.
10
50. The pharmaceutical composition of claim 3 wherein said selective

estrogen receptor modulator is:

and is optically active due to a majority of its enantiomers being of 25
15 configuration; and  wherein the sex steroid  precursor is

dehydroepiandrosterone.

51. The pharmaceutical composition of claim 3, wherein the selective
estrogen receptor modulator has no estrogenic activity in breast, uterine or

20 endometrium tissues.

52.  The pharmaceutical composition of claim 3, wherein said treatment
also reduces the risk of the patients acquiring breast, uterine or endometrial
cancer.

25
53.  The pharmaceutical composition of claim 3, wherein said treatment
also inhibits the development of osteoporosis, hypercholesterolemia,

hyperlipidemia, atherosclerosis, hypertension, insulin resistance, diabetes



45. The pharmaceutical conposition of claim3, wherein the selective 5
estrogen receptor nodul ator is a benzopyran conpound of the follow ng
gener al swourotmsio or a pharmaceutically acceptabl e ealrtca2bevoeafos

a) wherein Dis -OCH2CH2ZN(R3) R4 (R3 and R4 either being 10 i ndependently
selected fromthe group consisting of CG-C4 alkyl, or R3, R4 and the
nitrogen atomto which they are bound, together being a ring structure
sel ected fromthe group consisting of pyrrolidino, dinethyl-1- pyrrolidino,
met hyl - 1- pyrrolidinyl, piperidino, hexanethyl enei m no, norpholino);

b) wherei n Rltyend ,Rssaf ewiseld openddindsify, sdkkeimers fliseasetlngs of cognstian
consisting of : V.Gr and a noiety converted in vivo to
hydr oxyl . 46.n?ﬁgygk%%%g%%%¥?ggﬁ%%%nposition of claim45, wherein the
benzopyran conmpound is optically active due to a majority of its

st er eoi sonmers_havi n 20 apsolute configuration S.on carbon 2. .said
conpound haviﬁg tﬂg%ﬁg?ggﬁFH G@f?ﬂ@??ﬁ9§(ﬁ%§y eW@PﬁnﬁﬁegﬂéQ SRS

i ndependens | ypsgdR&t ed(1€1 omishes@r oufalesnsitst i 7g-[0f(4hBdisopetitathneb-a i ety
convertible in vivo to hydroxyl; 5 _h) erein R3.is a species selected from
t he group conE@?Vﬁﬁﬁmﬁﬁdgﬁfﬂkﬁ?%ﬁ?3§§§'Fﬁﬁﬁﬁggmdﬁgﬁubstituted pyrrolidinyl,
saturated, unsaturated or substituted piperidino, saturated, unsaturated or
substituted piperidinyl, saturated, unsaturated or substjtuted norpholino,
ni t r ogen- cont 8%-ni Ndhecgharinacewsira topmpapitipn & flata AruheitingajsbraeRsition moi et y,

and NRaRb (Ra. | ' IthhineRgen, straight or branched
Cl-C6 al kyl, g?ggkgﬁggg#ﬁg?égéﬁgg&gggggpg?%@nyIfland strai ght or branched

C2-C6 al kyayl). 47. The pharnaceutical conposition of claim46 wherein

sai d conmpound_or |t substanti.ally l.acks. ((2R);enantioneyr. 15 .48, The

phar maceuti ca Pg'c 0 ﬁgﬁs‘? Haraceicadc T'%P%‘g% & ((elalg} a%gzwgeerlelenc a|“£/ céonéé({s%tbogle n

recept or nmodul@i@ies atiosagh38rm AQ. infrheagdhtd imassttdtionl conposition of claim 45
wherein the selective estrogen receptor nodul ator is a benzopyran salt of

an acid selected fromthe group consisting of acetic acid, adipic acid,
benzenesul f onisg acjyd, pl%ﬂ%@ﬁcﬂ%o%po@ﬁ@ﬁQ}‘P"CﬁﬁhfSONhé‘reﬁlﬁdadi céthpdsittonaci d,
fumaric acid, hydroiodic acid, 5 hydrobrom c acid, hydrochloric acid,
hydr ochl orldt hiichidbs astesage thyd foxgrabishninitatiari d, |actic acid, maleic acid,
met hanesul fonic acid, nethylsulfuric acid, 1,5-naphthal enedisul fonic acid,
nitric acid, palmtic acid, pivalic acid, phosphoric acid, propionic acid,
succi ni ¢ aci d58sul Ther pltaraetasticalagonepasisionsif ¢laimer eherehataid ceppepition
p-tol uenesul fonic,acid, and valeric acid, L . The pharnaceuti ca
conposi tion ancé‘I‘%fiSr?l%’s 3.93}‘ O%E‘ierautgre“foélé’ta%%ém%g tlro-(]!);i\:jen recept or nodul at or
is:

20 59. The pharmaceutical composition of claim 3 wherein the selective

estrogen receptor modulator is Opemifene.

60.  The kit of claim 5 wherein the selective estrogen receptor modulator
has a molecular formula with the following features:

25 a) two aromatic rings spaced by 1 to 2 intervening carbon atoms,
both aromatic rings being either unsubstituted or substituted by a hydroxyl
group or a group converted in vivo to hydroxyl;

b)  a side chain possessing an aromatic ring and a tertiary amine
function or salt thereof.

30
61.  The kit of claim 60 wherein the side chain is selected from the group

consisting of:



and is optically active due to a majority of its enantioners being of 2S 15
confi guration; andwher ei nt hesexst er oi dprecursori s dehydroepi andr ost er one.

51. The pWerexceasiincal conposition of claim 3, wherein Proe/ehmanisse
estrogen receptor nodul ator has no estrogenic activity in breast, uterine
or 20 endonetriumtissues. 52. The pharnaceutical conposition of claimS3,
wherein said treatnent al so reduces the risk of the patients acquiring
breast, uterine or endonetrial cancer. ¥p 53. The pharnaceuti cal
conposition of claim3, wherein said treatnment also inhibits the

devel opment of osteoporosis, hypérchol esterol em a, hyperlipidem a,

at heroscl erosi s, hypertension, linsulin resistance, diabetes N139 type 2,

| oss of muscle nag,_\gdipo ityN ei mer's : ) of Ebgnition,
menory | oss or .a@ dryness.  54. The pha conposition of
claim 3, wherei n i estrogen is 5 Fasl odgx I 182 780, ful vestrant, 7D
49-(4,4,5,5, 5-pent af | uoro- pentyl sul’phi nyl)nonyl] oestra-1,3,5"
(10)-triene-3,17 El -di ol) . 55. The pharmaceutical conposition of claim

3 wherein said conposition inclugéf;j>fosage formfor intravagi nal

adm nistration. 10 56. The pharnmaceuty cal conposition of claim48 wherein

sai d conposition incl s a m for intravagi nal adm nistration
57. The pharnaceuti sition of claim3 wherein said conmposition 15
includes a dosagg,fo or oral adm nistration. 58. The pharnaceuti cal

conposition of claim 3 wherein said conposition includes a dosage form for
per cut aneous adm ni stration. 20 59. The pharnaceutical conposition of claim

3 wherein the selegti strogen receptor nmodulator is em fene.. 60. The
it of ol al m ©her BF KhE UBPeLRT 8 Do SHEn T B LR OIS fas a

mol ecul ar f or ng¢leatel fhdintthe gflpy @nsREnd 8k lﬂfigﬁény?e'i@l&r\{@d@ixﬁbﬁ%,i igdblengs
spaced by 1 to 2 intervening carbon atons, both aromatic rin ng either

, on _ ) s bei
unsubst i t ut ed SFVSHBStRPHRREBYCHHEr SXFPxitiNod ﬁreél?lfeéieg%&&@oﬁﬁﬁé\flt ed in
vivo to hydy oxyl;i, HMR 3339, HMR 3656, Raloxifene, LY 335124, LY 326315, Arzoxifene

(LY 353381), SH 646, Pipendoxifene (ERA 923), Bazedoxifene (TSE 424, WAY

140424), Oporia (Lasoxifene) and centchroman derivative.

63.  The kit of claim 5 wherein the selective estrogen receptor modulator is

10 a benzothiophene derivative compound of the following formula:

'\
— Tk
A /B——-O
N Y
—(JL—U
S
a) wherein R and R; are independently selected from the group

consisting of: hydrogen, hydroxyl, and a moiety converted in vivo in
15 hydroxyl;
b) wherein R3 and Ry are either (a) independently C1-C4 alkyl, or

(b) a moiety which in combination with the nitrogen to which they are bound,



b)a side chain possessing an aromatic ring and a tertiary amne function or
salt thereof. 30 140 62. The kit of claim5 wherein the selective

est rogen wecepiasoinodul ator is selected fromthe group eam&iARDINGIHE a

tri phenyl et hyl ene derivative, indole derivative, benzopyran derivative,
Tanoxi fen, Torem fene, CC 8490, SERM 5 3471, HWR 3339, HWR 3656,

Ral oxi fene, LY 335124, LY 326315, Arzoxifene (LY 353381), SH 646,

Pi pendoxi f ene (ERA 923), Bazedoxifene ({§pE 424, WAY 140424), Qporia

(Lasoxi fene) and centchroman derivative. 63. The kit of claim5 wherein
the sel ective i&stlrdgefroretepron ridisiag of Pysoliding dewdvi-hi pndivenderivat i ve
conpound of ”}%etfh? Jl?)%t@ﬁdm?f Me%du%ghgén%t leneimino and mé&: hm ein Rl and
R2 are independen Selectéd fromthe group consisting hydr ogen,
hydroxyl, and a nnﬁ%ty‘%bmn@vﬁewimkdmd/<¥Wﬂh5ghydrgmwbhngcﬁ -CO-h) wherein
R3 and R4 are gj Eﬁﬁ é |ndependently Cl-C4 alkyl, or (b) a npiety which
in conbination wt e nltrogen to which they are bound, 141 is selected
fromthe grioup consll) st i wherein Pys sadbdtei from dhie gty k:eﬂs-lstmgrd‘fqﬂiedjflﬂe,

met hyl - 1-pyrrolidinyl, piperiding, hexanmethyleneimno and morpholino;
c)wherein A isPk §5b@@?%%a? 6ﬁ¥gﬂ2ﬁﬂgﬁup consi sting of -CO, - CHOH, and
-CH2-; 5d)wherein Bis selected fromthe group consisting of phenyl ene,
pyridylidene and -cycl oCAH2N2-

The kit of claim 5 wherein the selective estrogen receptor modulator is
selected from the group consisting of Raloxifene, Arzoxifene (LY 353381), LY
10 353381 and LY 335563.

65.  The kit of claim 5 wherein the selective estrogen receptor modulator is
a triphenylethylene or diphenylhydronaphthalene derivative compound of
the following formula:

15

O
O

a) wherein D is -OCH2CHaN(R3)Rs, -OCH.CH>OH, or -CH=CH-

J or

COOH ( Rs and Rs either being independently selected from the group
20 consisting of C1-C4 alkyl, or Rs, R4, and the nitrogen atom to which they are
bound, together being a ring structure selected from the group consisting of
pyrrolidino, dimethyl-1- pyrrolidino, methyl-1-pyrrolidinyl, piperidino,
hexamethyleneimino and morpholino);
b)  wherein E and K are independently hydrogen or hydroxyl,
25  phosphate ester, or lower alkyl, wherein J is hydrogen or halogen.



64. The kit of claim5 wherein the selective estrogen receptor nodul ator is
sel ected fromthe group consisting of Ral oxifene, Arzoxifene (LY 353381),
LY 10 3538820mmdsdly 335563. 65. The kit of claimb5 whererrcAabm/wedoecti ve
estrogen receptor nodul ator is a triphenylethyl ene or

di phenyl hydr onapht hal ene derivative conpound of the follow ng formula: 15
a) wherein Dis -OCH2CH2N(R3) R4, - OCH2CH2OH, or -CH=CHCOOH ( R3 and R4

ei ther being independently selected frompthe group 20 consisting of ClL-C4
alkyl, or R3, R4, and the nitrogen atomto which they are bound, together
bei ng a ring s¥ructhe &itsef] deited Wheysing $pdecro gpir egsAstestnitergmefiulsier il i di no,
di met hyl - 1- pyfaldi@hno, ofet@dkirds, PY 'HRhd:HeRy! - ﬂraaﬁbl@a, NO [odoxifene,
hexanet hyl enei m no and nor phol i no); b) erein E and K are

i ndependent | y lppdionigens, protifededdyl27125ddhéSpiat e ester, or |ower al kyl,
wherein J is hydrogen or halogen. 142 66.The kit of claim5 wherein

sel ective estrogen receptor nodul ator is

Tanoxi f en, G4 t@noxChekitOf olaox bfveleecihohesaldcane edtogex rdceper nicalsbitaxisf ene,

i proxifene, FC 127]];e and GM\b638. 5 GE-TS% kit of chain15 wherein the

sel ective est rBgBorerBIthE Rpwerad 6f hedolgying f5rmilder i vati ve conpound of
the following fornmula: X a) whexein Dis selected fromthe group
consisting of 10 - OCH2ZCH2N(R7)R8 , -CH=CH CO N(R7)R8 , -CC-(CH2)"-N(R7) R8
(R7 and R8 either being independeqt t hBsgroup consisting of
C-C6 al kyl, or R7, R8 and t Ifg [ Neh they are bound,
together being a ring sRqyue oup consi sting of
pyrrolidino, dimethyl-1- pyr i di nyl, piperidino,
hexanet hyl enei m no, 15 nor pho ein Rsis selected from
the group consisting of : irogen, and Cl-C6 al kyl; C) wherein
Rl, R2 R3, R4, R5, and R6 are”i ndependeqtly sele¢§§d fromthe group

consi sting of : hydrogen, hydroxyl. Cl-C8 b/ and a noiety 20 converted
in vivo in hydroxyl. 68.The kit of claim;/ ein the selective estrogen
receptor nodulator is selected fromthe ¢
(TSE 424; \WAY-TSE 424; WAY 140424,

a) wherein D is selected from the group consisting of
10 -OCH,CHoN(Ry)Rs , -CH=CH-CO N(R7)Rs , -CC-(CH2)-N(R7)Rs (Ry and Rs
either being independently selected from the group consisting of C1-Cs alkyl,
or Ry, Rs and the nitrogen atom to which they are bound, together being a ring
structure selected from the group consisting of pyrrolidino, dimethyl-1-
pyrrolidino,  methyl-1-pyrrolidinyl,  piperidino, = hexamethyleneimino,
15 morpholino);
b) wherein X is selected from the group consisting of : hydrogen,
and C1-C6 alkyl;
c) wherein Ry, Rz Rs, Ry, Rs, and Re are independently selected from
the group consisting of : hydrogen, hydroxyl, Ci-Cs alkyl, and a moiety

20 converted in vivo in hydroxyl.

68.  The kit of claim 5 wherein the selective estrogen receptor modulator is
selected from the group consisting of Bazedoxifene (TSE 424; WAY-TSE 424;
WAY 140424; 1-[[4-[2-(hexahydro-1H-azepin-1-yl)ethoxy]phenylmethyl]-2-



143 (4- hydroxyphenyl)-3-net hyl - 1H-i ndol -5-0l) and Pi pendoxi fene (ERA 923;

2- (4-hydroxyphenyl)-3-nethyl-1- [[4-][2-(1-

pi peri di nyb)etoazopphenyl | methyll1 Hind ol-5-0l) . 5 6®CThA2kioto0oe9scl ai m 5
wherein the selective estrogen receptor nodulator is a centchroman
derivative conpound of the following fornmula: 10a)wherein RL and R2 are

i ndependently selected fromthe group consisting of: hydrogen, hydroxyl,
and a noiety converted in vivo in hydroxyl; b) wherein R5 and R6 are

i ndependent |y hydrogen or C-C6 alkyl; c) wherein Dis -OCH2ZCH2ZN(R3) R4 ( R3
and R4 either (b ﬁg)xyﬁhwé)e%@wééfml%mé@r el eadfFipeadoidenyr RN 881k sti ng of
G -4 al kyl, } th \Hirf08en at.om: . i ound,
t oget her bei ng&gﬁgﬁﬁgﬁf& Ictg{régq};spgl[[eélc?gg ?1%1 %l%‘ﬁ%}%ﬁbg’g’gﬁﬁg%ﬁ@g of
pyrrolidino, difdelp=0l)- pyrrolidino, nmethyl-1-pyrrolidinyl, piperidino,
hexanet hyl enei mi no, norpholino). 20 70. The kit of claimb5 wherein the
centchroman derivative is (3,4-trans-2, 2-

di met hy 1- 3-phesfy 1- Féd ki 2f (12ing pyvhicodih dhaselecsl g edthuguy Yqabpy hloddtator is

met hoxychr oman) . 44 a)wherein R and e i ndependently hydrogen,

hydr oxyl or a%ﬁ??&%?%ﬂ IWaEV‘EB‘?WB‘P"c@oOf%e@BWS}&{IO”PHI&M vo; 5b)wherein Z
is either absent or selected fromthe gboup consisting of -CH2-,-0-,-S- and
-NR3- (R3 bei ng hydrogen or |ower alkyl); c) wherein theR100 is a

bi val ent noi ety which distances L fro B-ring by 4-10 intervening

at ons; d) wherein L is a nt or tyivalent noiety selected
fromthe 10 group of -SO, -CON, -N< -SONg; / 2 e) wherein G is
selected fromthe group consisting of hy err7 &YCL to C5 hydrocarbon, a
bi val ent noi ety which in conbination w th GZ is a5-to 7- nenbered
heterocyclic ring, and halo or u z * ives of the foregoing;
15wherein & is either absenltRbl romthe group consisting of
hydrogen, a C to C5 hydrocarbhon Raoi ety which in conbination
with G and L is a 5-to 7- nenber Fglic ring, and halo or

unsat urated derivatives of the foregoing; 6 wherein GB is
sel ected fromthe group consisting of hydrogen, 20 nethyl and ethyl.

10 a) wherein R; and Rz are independently selected from the group
consisting of: hydrogen, hydroxyl, and a moiety converted in vivo in
hydroxyl;

b) wherein Rs and Rs are independently hydrogen or C;-Cs alkyl;
C) wherein D is -OCHCHaN(R3)Rs ( Rs and Ry either being

15 independently selected from the group consisting of Ci-Cy alkyl, or Rs, R4 and
the nitrogen atom to which they are bound, together being a ring structure
selected from the group consisting of pyrrolidino, dimethyl-1- pyrrolidino,

methyl-1-pyrrolidinyl, piperidino, hexamethyleneimino, morpholino).

20 70.  The kit of claim 5 wherein the centchroman derivative is (3,4-trans-2,2-
dimethyl-3-phenyl-4-{4-(2-(2-(pyrrolidin-1-yl)ethoxy) phenyl]-7-

methoxychroman).

71. The kit of claim 5 wherein the selective estrogen receptor modulator

25 has the following formula:



72. The kit of claim5, wherein the selective estrogen receptor nodul ator is
a benzopyran conpound of the follow ng general structure: 145 or a

phar mmcewocaldps@oecept abl e salt thereof, a) whereirrcA20108000898

- OCH2CH2N(R3) R4 (R3 and R4 either being independently selected fromthe
group consisting of C1-C4 alkyl, or R3, R4 and 5 the nitrogen atomto which
t hey are bound, together being a ring structure selected fromthe group
consisting of pyrrolidino, dinmethyl-1-1pyrrolidino, nmethyl-1-pyrrolidinyl,
pi peri di no, hexanet hyl enei m no, norpholino); b) wherein R and R2
are independently selected fromthe group consisting:of : hydrogen,
hydroxyl, and a noiety converted in vivo to 10 bydioxyl. 73. The kit of
claim 72, wherein the benzopyran conpo is op ahl y active due to a
majority of its stereoisonmers having an absol figuration S on carbon
2, said conmpound having the nol ecul ar 6' 4 I 8 R3. O

a) wherein Ri and R; are independently hydrogen, hydroxyl or a
moiety which is converted to hydroxyl in vivo;
5 b) wherein Z is either absent or selected from the group consisting
of ~CHby-,-0-,-5- and -NRs- (Rs being hydrogen or lower alkyl);
c) wherein theR100 is a bivalent moiety which distances L from the
B-ring by 4-10 intervening atoms;
d)  wherein L is a bivalent or trivalent moiety selected from the

10 group of -SO-, -CON-, -N<, and -SON<;

e) wherein G; is selected from the group consisting of hydrogen, a
C1 to Cs hydrocarbon, a bivalent moiety which in combination with G; and L
is a 5-to 7~ membered heterocyclic ring, and halo or unsaturated derivatives
of the foregoing;

15 f) wherein Gz is either absent or selected from the group consisting
of hydrogen, a C1 to Cs hydrocarbon, a bivalent moiety which in combination
with Gy and L is a 5-to 7- membered heterocyclic ring, and halo or
unsaturated derivatives of the foregoing;

g)  wherein Gs is selected from the group consisting of hydrogen,

20  methyl and ethyl.

72.  The kit of claim 5, wherein the selective estrogen receptor modulator is

a benzopyran compound of the following general structure:



a) wherein Rl and R2 are independently selected fromthe group consisting
of hydroxyl and a noiety convertible in vivo to hydroxyl; b)
wher ei n R8oi2s10z14sQ16ci es sel ected fromthe group consi st iPng/@0@MoeA8ur at ed,
unsaturated or substituted pyrrolidinyl, saturated, unsaturated or 146
substituted piperidino, saturated, unsaturated or substituted piperidinyl,
saturated, unsaturated or substituted norpholino, nitrogen-containing
cyclic noiety, nitrogen-containing polygyclic moiety, and NRaRb (Ra and Rb
bei ng i ndependently hydrogen, straight or branched C -C6 al kyl, straight or
5 branched C2-C6 al kenyl, and straight or brancheg C2-C6 al kynyl). 74.The
kit of claim 73 wherein said conpound or sal cstantially | acks
(2R)-enantioner. 10 75.The kit of cl aiyns slai d sel ective estrogen
receptor nodul ator is: and is opti ‘)e due to a majority of its
stereoi sonmers being of 2S conf] y e kit of claim72 wherein
the selective estrogen reggpto is a benzopyran salt of an acid
sel ected fromthe group corsis d, adipic acid,
benzenesul foni c acid, benzoic achd, ic acid, citric acid,
fumaric acid, hydroiodic acid, hydrobromc 4 hydrochloric aci d,
hydrochloroth|a2|de aci d, hydroxy napht hoi c ; ctic acid, nalelc aci d,
20 net hanesul fonic acid, nethylsulfuric acid, 1, 5-n phthalenedlsulfonlc
acid, nitric aci d,oraqﬂhaimc@uﬁ@mgl,ac@pwldﬁltamr@bf phosphorl c aC| d, propionic

acid, succinic acid, sulfuric acid, tartaric agg ‘f c. aci d,
p-t ol uenesul f oni ¢ @ci dWheis VAl &r [ CCHGIRNEBRy ARrhan HP BT %1 85 wher ei n

sai d sel ecti VEdEBLIRARY sEIEGEPHSBM AP G Rhsisting of C1-Cy alkyl, or Rs, Ra and
5 the nitrogen atom to which they are bound, together being a ring structure

selected from the group consisting of pyrrolidino, dimethyl-1- pyrrolidino,
methyl-1-pyrrolidinyl, piperidino, hexamethyleneimino, morpholino);

b)  wherein R; and R: are independently selected from the group
consisting of : hydrogen, hydroxyl, and a moiety converted in vivo to

10 hydroxyl.

73.  The kit of claim 72, wherein the benzopyran compound is optically
active due to a majority of its stereoisomers having an absolute configuration

S on carbon 2, said compound having the molecular structure:

15

a) wherein Ry and R; are independently selected from the group
consisting of hydroxyl and a moiety convertible in vivo to hydroxyl;
b)  wherein R? is a species selected from the group consisting of

20 saturated, unsaturated or substituted pyrrolidinyl, saturated, unsaturated or



147 H HO H d and is optically active due to a majority of its
enantionmers being of 2S configuration; and wherein the sex steroid

precur sorwooteRydnoepi androster one. 5 78. The kit of pciraiarnt/oobmsei n t he
sel ective estrogen receptor nmodul ator has no estrogenic activity in breast,
uterine or endonetriumtissues. 79. The kit of claim5, wherein said
treatment al so reduces the risk of the 10 patients acquiring breast,
uterine or endonetrial cancer. 80. Thggkit of claim5, wherein said
treatnment also inhibits the devel opnment of osteoporosis,

hy pelr chol est esubht&medd pipepidido, patieated, uataertysic be rsobstiuted ypieetidingl on,

insulin reS| st ance I a 15. JUS I

Al zhei ner's dPEEAEH, U a%a OESBﬁ?t{%\l%ﬂ mor’rghghno’ FEEQ egrcgr\}tgﬁﬁ I%Tﬁgk pﬁzlsgy’
?ll Thte klt (71501@{ mr&&genwhﬂtrammg pblgcadit neﬁétyagﬂJNRsR‘tFé{aIa)dle&bbdﬂ@ 182 780,
ul vestran a 5,5, 5- entafluor e n | | gestra-
201, 3, 5( 10) - tmﬁ%dsnthl@da%ﬂn? stragght "th%ﬂ%f 1c456§| ihY\&{z %Oﬁ K5 ot | east

one corrporgantblgf.lc@algq Kialiken$1, andosagR: drordnched Ch-at Al nal adm ni stration.
148 84.The kit of claimb5 \NZerel n a? | east one corrpoxg)ﬁ% of said kit is a

dosage formfor oral adm nistration.

74.  The kit of claim 73 wherein said compound or salt substantially lacks

(2R)-enantiomer.

10 75.  The kit of claim 5 where said selective estrogen receptor modulator is:

and is optically active due to a majority of its stereoisomers being of 25

configuration.

15  76.  The kit of claim 72 wherein the selective estrogen receptor modulator is
a benzopyran salt of an acid selected from the group consisting of acetic acid,
adipic acid, benzenesulfonic acid, benzoic acid, camphorsulfonic acid, citric
acid, fumaric acid, hydroiodic acid, hydrobromic acid, hydrochloric acid,
hydrochlorothiazide acid, hydroxy-naphthoic acid, lactic acid, maleic acid,

20 methanesulfonic acid, methylsulfuric acid, 1,5-naphthalenedisulfonic acid,
nitric acid, palmitic acid, pivalic acid, phosphoric acid, propionic acid,
succinic acid, sulfuric acid, tartaric acid, terephthalic acid, p-toluenesulfonic

acid, and valeric acid.

25 77. The kit of claim 5 wherein said selective estrogen receptor modulator

is:



5 85.The kit of claim5 wherein at |east one conponent of said kit is a
dosage form for percutaneous admnistration. 86. The kit of claim5b
wher ei n twe 28/®sdibve estrogen receptor nodul ator i s Openrfenel0/080898 The
phar maceuti cal conposition of claim3 wherein the sex steroid precursor is
selected fromthe group consisting of dehydroepi androst erone,

dehydr oepi andr ost erone-sul fate, androst-5-ene-3f3,1713-di ol and
4-androstene3, 17-dione. 88. The kit of,6laim5 wherein the sex steroid
precursor is selected fromthe group consisting of dehydroepi androsterone,
dehydr oepi andr ost eronesul f ate, androst-5 “ai '3, 17(3-di ol and

4- andr ost ene- 3, 17-di one. 20 89. The ki {ii m 75 wherein said selective
estrogen receptor nodul ator is A ) rmfor intravagi na

adm ni strati on.
HO O W””’@\ O
H
0 TN
Cl

and is optically active due to a majority of its enantiomers being of 25

configuration; and wherein the sex steroid precursor 1s

dehydroepiandrosterone.

78.  The kit of claim 5 wherein the selective estrogen receptor modulator

has no estrogenic activity in breast, uterine or endometrium tissues.

79. The kit of claim 5, wherein said treatment also reduces the risk of the

10 patients acquiring breast, uterine or endometrial cancer.

80. The kit of claim 5, wherein said treatment also inhibits the
development of osteoporosis, hypercholesterolemia, hyperlipidemia,
atherosclerosis, hypertension, insulin resistance, diabetes type 2 , loss of
15 muscle mass, adiposity, Alzheimer’s disease, loss of cognition, memory loss

or vaginal dryness.

81.  The kit of claim 5, wherein the antiestrogen is Faslodex (ICI 182 780,
fulvestrant, 7(1—[9-(4,4,5,5,5—pentaﬂuoro—pentylsulphinyl)nonyl]oestra-
20 1,3,5(10)-triene-3,17p-diol).

82, The kit of claim 5 wherein at least one component of said kit is a

dosage form for intravaginal administration.

25 83.  The kit of claim 75 wherein at least one component of said kit is a

dosage form for intravaginal administration.
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84.  The kit of claim 5 wherein at least one component of said kit is a

dosage form for oral administration.

5 85 The kit of claim 5 wherein at least one component of said kit is a

dosage form for percutaneous administration.

80.  The kit of claim 5 wherein the selective estrogen receptor modulator is
Opemifene.

10
87.  The pharmaceutical composition of claim 3 wherein the sex steroid
precursor is selected from the group consisting of dehydroepiandrosterone,
dehydroepiandrosterone-sulfate, androst-5-ene-3,173-diol and 4-androstene-
3,17-dione.

15
88.  The kit of claim 5 wherein the sex steroid precursor is selected from the
group consisting of dehydroepiandrosterone, dehydroepiandrosterone-

sulfate, androst-5-ene-3p,17p-diol and 4-androstene-3,17-dione.

20  89.  The kit of claim 75 wherein said selective estrogen receptor modulator

is in a dosage form for intravaginal administration.



