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-1- NAPHTHYL AND DI HYDRONAPHTHYL | NTERMEDI ATES, COVPOUNDS,
COVPOSI TI ONS,  AND METHODS 5 This invention relates to the
fields of pharmaceuti cal and organi c chem stry and provi des novel
napht hyl and di hydronapht hyl conpounds whi ch are useful for :
trgat rrgnt of tWQyWHf"ﬂ)gs nedi cal indications associated 10 \ﬁc{rﬁﬁﬁfnnm
post - nenopausal syndrome, and uterine fibroid disease, endonetri osi s,
and aortal snooth nuscle cell proliferati omi- and pharmaceuti cal
conpositions thereof. The present I nvention further relates to

I nt ermedi at e conpounds which are useful for preparing pharnmaceutically

active conpounds of the 15 present invention.

" P??\E)J, rrenop?usal dsz%&rﬁ' éﬁbf gmgﬂh& descr 'ﬁ@ﬁ various t ;
pa ogi cal condi tTons &) oY EREMERIALHS o PR Ent er e
into or conpleted the 20 physi 0 COYPOSITIANS: MANPhMETBODSIOWN as nenopause.

Al%-hough nuner ous pat hol ogi es are contenpl ated by the use of this
term~three Bmjor effects of post menopausal syndronme are the source of
the greatest long-term i con ost eopor osj s, . cardi ovascul ar

effects such as hyperli pi af'm’ %lﬁﬂdr%:'sﬂq‘e@géﬁ Bechigids Ofncer,
particularly br @(bsthicaluaadl oegamiw chenistry and prcv:.desGsd\mIpor osi s

describes a growa af; Séﬁf‘iﬁ.h%kﬁﬂaphthyla %ﬁ&énvﬁh\éﬂ afeths xﬁg'tl‘é§ but

whi ch are character e net, ['oss o one mass per uni
The consequence%th duﬁvﬁ §£‘ & YaRians Wﬁgécéﬁd’-q‘@s"tﬂtﬂ-l"ﬁ@ BBHREIALRE: ur e
is the 1Pai mith mstn-ifmmbahsahnsm:mnmu dadadespiziee fSbrotd Udidease,

support for the emémecﬁt?sﬁf R QB:?EafCBHH&gg Mﬁ&élé)fcen 58i§€%%%§1‘ S 1S

t hat associ ated w_th nenopause. Wome from 0 "about

60% of the bone 3fgsBharmageutical compesifions:shereefentTher PTEBeMone wit hin
3 to 6 years aftimventiontherthessselavenftodntesmedivte ctiipBuh@s Swikich are

general l'y useful for preparing pharmaceutically active compounds of the
15 present invention.

“Post-menopausal syndrome” is a term used to
describe various pathological conditions which frequently
affect women who have entered into or completed the

20 physiological metamorphosis known as menopause. Although
numerous pathologies are contemplated by the use of this
term, three major effects of post-menopausal syndrome are the
source of the greatest long-term medical concern: '
ostecporosis, cardiovascular effects such as hyperlipidemia,

25 and estrogen-dependent cancer, particularly breast and
uterine cancer.

Osteoporosis describes a group of diseases which

arise from diverse etiologies, but which are characterized by
30 the net loss of bone mass per unit volume. The consequence

of this loss of bone mass and resulting bone fracture is the

failure of the skeleton to provide adequate structural

' support for the body. One of the most common types of

osteoporosis is that associated with menopause. Most women
35 lose from about 20% to about 60% of the bone mass in the

trabecular compartment of the bone within 3 to 6 years after

the cessation of mensus. This rapid loss is generally
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-2- associated with an increase of bone resorption and formation.
However, the resorptive cycle is nore dominant and the result is a net
| oss of bone nmass. Osteoporosis is a common and serious di sease anong

post - nenopausal wonen. 5 There are an estimated 2 ' men
in the Uni wap7®d8es, al one, who are afflicted with thi sEi’ g’&agg*s’ggﬂvm

The results of osteoporosis are personally harnful and al so account for
a large econonic loss due its chronicity arm@-the need for extensive and
| ong term support (hospitalization and 10 nursing honme care) fromthe

di sease sequelae. This is especially true in nore elderly patients.
Addi tionally, assalcﬁ.hae@mm:t enpinasessed ©fnbbne eremoxipkjon hand iormatiena

life thr eat gpjjag, 'x@gorsu?@e/oéﬂl%oﬁ Mot domi nbAk Cahd il #esdlt

with hip fractures i eI ercentage of 15 this
nmortality rate cdh@pBefi %%”'tl"&f E%c’f‘%ﬁ%d %SFE FreRORgH and

ost.eopor osi s. serious dlseaseTlamongsposnﬂmgbuaal ivesnen.i n the bone to the

ol eoe O B TenopayS A 8R SRRORALEC I G0 df 2b! APEELE lvomen BNhe T S

tissue is oftfen referred 0 as ous bone an
particul arly comdaﬁéat%aralpne. ho anpiafflictrd e thésrdispasesint s)
and in the Vert%@&é&hns of U%Qeé?bﬁ@s:.s'r hirel pabsendilly hagffli &nd also

characteri zed by t ctur C C

each ot her, cmWé"l e T ?jsr?g gegéé# ¢ %% gg%s%éc%?ng?EWs%%Wtkgl ch
makes 25 up thenQﬁﬂ eﬁorssxtmvmenéeh?%wemaﬁvpmﬂt hhasgatalizgtion and

i nt er-connecteed Mgm{&h@hetéﬁacumﬁ the etideaker sequaliear t This i¢o0 the

t tical
Strength of ‘the SUMGHITC R JiCbELBlagety Bectidee,  padlRROBRLER oo, o

it is, primril yaltthféxgiepsrze@mrmﬁiSn 1§0n°‘arﬁﬁf’fe(§‘§§1¥5ftli?}§bftr Shecsl ActifS ch
leads to the fai i:wéatﬁmng conditviehyr a 26%banaosl notrtghityotratieeikoselarfed he

oot PR ESEPIGR SR el 1 S O
hi ghly depentent this tmansaddryrrakg san beedﬁrec“tlhrea%??ﬁﬁefewu p°?\'-|e neck
of the wei ght bemehdgadsdlesssesporssishe femur and the fore-arm
Indeed, hip fracture, collygs BEACHH A rari®dtissue in the bone to the
effects of post-menopausal osteoporosis is the trabecular
bone. This tissue is often referred to as spongy or
20 cancellous bone and is particularly concentrated near the
ends of the bone (near the joints) and in the vertebrae of
the spine. The trabecular tissue is characterized by small
osteoid structures which inter-connect with each other, as
well as the more solid and dense cortical tissue which makes
25 up the outer surface and central shaft of the bone. This
inter-connected network of trabeculae gives lateral support
to the outer cortical structure and is critical to the bio-
mechanical strength of the overall structure. In post-
menopausal osteoporosis, it is, primarily, the net resorption
30 and loss of the trabeculae which leads to the failure and
fracture of bone. In light of the loss of the trabeculae in
post-menopausal women, it is not surprising that the most
common fractures are those associated with bones which are
highly dependent on trabecular support. e.g., the wvertebrae,
35 the neck of the weight bearing bones such as the femur and
the fore-arm. Indeed, hip fracture, collies fractures, and
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-3- vertebral crush fractures are hall-nmarks of post-nenopausal
ost eopor osi s. At this tine, the only generally accepted
met hod . for treatnment of post-nmenopausal osteoporosis is estrogen 5

repl acenent therapy. Although this therapy is generally S U .
patient conpli WoR3/04168h t he t herapy is | ow, primarily beﬁﬁ@segﬁ{s%gen

treatment frequently produces undesi rabl e side effects.

Thr oughout prenenopausal time, nost wonen hade |ess 10 incidence of

cardi ovascul ar di sease than age-matched nen. Fol | owi ng nmenopause,
however, the rate of cardi ovascul ar di sease in wonen slowy increases
to match the ratwersebeal ncrush fractihes 4% halll-pagke i poshamehssaudainked
to the | oss of and, in particular, to the | oss of estrogen's
15 ability to r°§;§§|€’§%’{éa?ﬁ§‘ | evel s of serum|ipids. The nature of
estrogen's ability to regfFabRisdrime. | Fheogenly geserpdly acceptedemetird, but

evidence to dat efdmdireatment et pestragrdpRiEal ostufpSEbdial 4st Betteyeriensity

l'ipid-(LDL) recqﬁ];ﬁr ' ' enpve cess. Gghol esterol .

Addi ti onal | y,S es ogéﬁhgn%gtg}ésfj a&g,r t%lﬁéé\zueé%o%se%%ﬁpyoﬂ's‘t H&“SF%@% hesi s
of chol esterol, Bifgessfud; patignterpBpliangd atith bhe ctheapyadsulow, heal t h.
It has been repqstiadriilyt Becdides edtbgeh htfetdRht frequEHtARAYsaHusEesEN

havi ng estrogen Isggﬁgggt%%&%%%FEEQ\ée a return of serumlipid |evels

to concentrations to € re-rrenopaus.al state. Thus, estrogen
woul d appear to be a Fhzewsholte prepgnapavsalb timei smest dranesh hayekess |

t he si dexgef fﬁﬁialegagesfrmmaba%eﬁmh_ sddaRr Eﬁdnaé&-&@tchgd ﬂéﬁ.ﬁpt abl e
to many wonen, t it use of this erapy._An ideal therapy
for this conditi%%\ﬁv%}&wa ggﬂ%#l%@, GERYSTuni B ﬁ%F&Ee%?ﬁnggaFﬁBii rum
lipid |evel as ddEpase incwemeny&Elowdyt ingreasds toematch dthe ratei deerfirect s
and risks ananCi ahed Void FBiprogebtitR Y been linked to thelll8sd e d

ot r ogon- depandesfonsaen. By {d ditroutar, (FIHCHRE &Y Kidboen’s

est r ogen- depénde®Rilddic Epsregulatrethe levelyof sexumt 1ipdda. y Thecnaveres.

Al t hough such neoplest¥ogenes abilit®t tookefilitdlidertnt Digid Sis HRAORSLE Al

woren, they are \.rlgx)cieprstood,.but evidence to date indicates that estrogen can
upregulate the low density lipid (LDL) receptors in the liver
to remove excess cholesterol. Additionally, estrogen appears

20 to have some effect on the biosynthesis of cholesterol, and
other beneficial effects on cardiovascular health.

It has been reported in the literature that post-

menopausal women having estrogen replacement therapy have a
return of serum lipid levels to concentrations to those of

25 the pre-menopausal state. Thus, estrogen would appear to be
a reasonable treatment for this condition. However, the
side-effects of estrogen replacement therapy are not
acceptable to many women, thus limiting the use of this
therapy. An ideal therapy for this condition would be an

30 agent which would regulate the serum lipid level as does
estrogen, but would be devoid of the side-effects and risks
associated with estrogen therapy.

The third major pathology associated with post-

menopausal syndrome_ is estrogen-dependent breast cancer and,

35 to a lesser extent, estrogen-dependent cancers of other
organs, particularly the uterus. Although such neoplasms are
not solely limited to a post-mencpausal women, they are more
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preval ent in the ol der, post-nenopausal popul ation. Current

chenot herapy of these cancers has relied heavily on the use of
anti - estrogen conpounds such as, for exanple, tanoxifen. Al t hough such

m-xed agoni st - ant agoni sts have beneficial 5 effects in the tre
t hese cancers, WO est rogenic side-effects are tol era%?%"ngg}'?%te

Iife-threatening situations, they are not ideal. For exanple, these
agents may have stinulatory effects on Cértain cancer cel

popul ations in the uterus due to their estrogenic (agonist) 10 properties
and they may, therefore, be contraproductive in sone cases. A better
therapy for the Prevalant ips thecalder, peghcmercpavsad bepwlatigant @hrmeEnt s

an, .anti - est r ogenchemgprheithpy of hehdged caqeki§i kL r@'1i8Q l‘i‘éahhqs'e'&naﬁﬁa'ﬁe

properties on r I n response 0 the
clear need for nof MP%%gﬁrnég%uéé@%géﬁeﬁ?ghvﬁﬁ c IFOF §F itén.
alleviating the Alt %t;a*pm Bixed rﬂg@nlatrantmusnsnbwwsbﬂnefyndabne t he

present invengi Oafﬁé@&/é CiQxS th@%f’é’e&!ﬂe?ﬁl 8ECtROLL caankEYdé&ﬁ}%gﬁt Q}ékfgfenlc
conpounds, phar rrggg fa n]é i tJ o 20, thereof
such conpounds f ects, pEg ‘ﬁ%]lrﬁr et ATHER JAE€aFNESATEIRE and ot her

est rogen- reFaF'e%tmmoltngceﬂ'e cotdideahs sRoxhezamphesahenel agants

bel ow. may havd Wcifi015E850 Yekebth Coh 'I?e:fﬂal?.gobgngézs%iﬁ) is an 25

old and ever prei nt clJnical ?%g d go . variety of
Pulstions dp, d‘}tfé?;l@e UGt E? iz esﬁ%ﬂ(‘rcodﬁgmiﬁ"e’rl ne

names, |nclud|ng
| i eonyomat a, 1fyopceperties godt thehymay, thérbfmse.s bet eontrapmbductioti in

metritis. Essent isaméYcads | Aebetter 'tlﬁ"eg'ﬁb? ESr Q:}Feoﬂgﬁétxﬁ’é}ﬁ""bef’ €n %Qgr eis

an inappropriate Qsi ti0 of fi on t e uterus.
This condition i gggchg l@# i ?;lﬁ *is an WE?T??F?V%%W d The
exact cause of thﬁs'l%qmaqhmblg or nopestrygen ceyestisodphoperhiietenae
suggests t hat Itrbﬁredhctwd @g.gﬁ@prl ate response of fibroid tissue to
estrogen. Su a 35 condlt been produ ed in its by daily

admi ni strati g%s of estrog e:}% MREhERG ¢ 58Fn‘é%e(f)ll%§§ NeW" the condition
has been produce® Bymﬂ%ﬁﬂtyl%dnﬁﬂﬁ%ﬁ atiich atre capable of alleviating the

symptoms of, inter alia, post-menopausal syndrome, the
present invention provides new naphthalene and
dihydronaphthylene compounds, pharmaceutical compositions

20 thereof, and methods of using such compounds for the
treatment of post-menopausal syndrome and other estrogen-
related pathological conditions such as those mentioned
below.

Uterine fibrosis (uterine fibroid disease) is an

25 o0ld and ever present clinical problem which goes under a
variety of names, including uterine fibroid disease, uterine
hypertrophy, uterine lieomyomata, myometrial hypertrophy,
fibrosis uteri, and fibrotic metritis. Essentially, uterine
fibrosis is a condition where there is an inappropriate

30 deposition of fibroid tissue on the wall of the uterus.

This condition is a cause of dysmenorrhea and
infertility in women. The exact cause of this condition is
poorly understood but evidence suggests that it is an
inappropriate response of fibroid tissue to estrogen. Such a

35 condition has been'broduced in rabbits by daily
administrations of estrogen for 3 months. 1In guinea pigs,
the condition has been produced by daily administration of
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estrogen for four nonths. Further, in rats, estrogen causes simlar
hypertrophy. The nost comon treatnent of uterine fibrosis

i nvol ves surgical procedures both costly and sonetines a 5 source of
ceonplications such as the formati on of abdom nal adhesi opgTARGS/12387

i nfections. | WQsHMIItients, surgery is only a tenporary treatnment and
the fibroids regrow. In those cases a hyﬁlerectony i's perfornmed which
effectively ends the fibroids but also the reproductive life of the
patient. 10 - Al so, gonadotropin rel easi ng hornone antagoni sts nmay be

adm ni stered, yet their yse s tenpered by the fagt they can lead to
ost eoporosi s. THERETAHD, LOBXT ™S mggﬁgﬁd f%‘ﬂrﬂéﬁﬁ' in ﬁ%’f%mfsscﬁ?rgef’r gaseRy

uterine fibrosi sgimgiichrt hypmm.pf t he ~ present invention satisfy that
need.. 15 ~ Endomael fSk¢E dohmidnC e2dhth&it Ut %@&giﬁ‘e fibroeis
dysnenorrhea, whjch is acconpa d by severe paln, bleedln nto the

I e ,|
endonetrial nmassRYYVeFEUEG REQFeAYTeR jookh ostly ?’é%o%“ﬁflimﬁﬁe?t ility.
The cause of % hessyue @fs cofiplitations esaochi &3 aheafpenation ef edidopinal
endonetrial gro Welg! A FShS I nappr | . ”Bﬁﬂl
control and ar e\,\géﬁe%%(yé%t gégijhﬁl napg’?‘gﬁri g{?e ﬁésg%gé&géb;mdsz?éﬁgﬁe

i nappropri at e | o® FSWRAFaY, tEeRIERANY @RA hewfibraigs regxe. In ddoR8 to

@ n} t : ate | ocal ge&éﬁnmugweféa@msmpee_ﬁom& iwhich e_ffr_eari_xp&m@ndﬁ the
infiltration an ) i Dt i an qf..the

pai nf ul response.ffb%ﬂie%szg’ggt Llé%yg}%e%feg?ghﬂgti\?%ﬁgf&i ggaggé iésgknlgnt\ivel I
under st ood aHY | #45Qr FAORIRETrERin releagingnhermong ApLageniste May bsoor |y

defined, and markédimjstered, nyeertheir myentisdtaiserpd bepshel afwey aheyscare
effects. lead to ogeiogérwfs ! r%&%‘?“%ﬁeé{r@&'&\hﬁg Q'ﬁ&é&efhdxs delf® Use
to Su ometrral growmh through a

30 of |ow dose estrogen pg_ress en I
negative feedbacRe®hedefas, tzepting Urerias: £ibrosis| andethpgnethods of the
subsequent ovari prepemt Uaiventionh sstisfyethaboneads, it soneti nes

necessary tojgise conti nuo;ﬁlﬁ{&ggggiégsr%c%goglgf_%gg%ﬁf sevegBt ons. This use

of estrogen can qQften lead to undes)ra ects and even the

ri sk of endomet r F¥fFmenprihea, which is accompapied dy Se¥SERePRIRoRYCEAING
cont i nuous ddto ntlsé rexidometoiabrmgpsss og pbrftoreaducasityeand rdfitanand,

by leads to infertility. The cause of the symptoms of this

condition appear to be ectopic endometrial growths which

20 respond inappropriately to normal hormonal control and are
located in inappropriate tissues. Because of the
inappropriate locations for endometrial growth, the tissue
seems to initiate local inflammatory-like responses causing
macrophage infiltration and a cascade of events leading to

25 initiation of the painful response. The exact etiology of
this disease is not well understood and its treatment by
hormonal therapy is diverse, poorly defined, and marked by
numerous unwanted and perhaps dangerous side effects.

one of the treatments for this disease is the use

30 of low dose estrogen to suppress endometrial growth through a
negative feedback effect on central gonadotropin release and
subsequent ovarian production of estrogen; however, it :
sometimes necessary to use continuous estrogen to control the
symptoms. This use of estrogen can often lead to undesirable

35 side effects and eQen the risk of endometrial cancer.

Another treatment congists of continuous

administration of progestins which induces amenorrhea and, by
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suppressi ng ovari an estrogen production, can cause regressions of the
endonetrial growths. The use of chronic progestin therapy is often
acconpani ed by the unpl easant CNS side effects of progestins and often
| eads to infertility due 5 to suppression of ovarian functi :
A third treat ne¥@9%¥M63i sts of the adm nistration of vveakolz;ikﬁ%nry%ggé%sg?
which are effective in controlling the epdonetriosis; however, they

i nduce severe mascul i ni zi ng effects. Several of these treatnments for
endonetriosis have 10 also been inplicated in causing a mld degree of

bone | oss with conti nued th(_arapg/. Therefore, new nethods of treating
endometri osi s ar SUBREFFEMIG Ovarian estrogen prodiqtisgy t AR iAM@ee cel |

proliferation pl apgressions iofpthé ceridonaiteial gicedmes Bhehuss of chronic

at heroscl erosi s : [ cul L enosi f t ous
transl um nal cor ggg?%%%g%gggyf? F?F%% %gg en e?hggmaf‘% ‘%‘g’rlegsg‘éyt@g{ue
response char act &% cef¥8cten of aProoeFtdnsaardppten leads The infieryiphty dlue
occurring houss te sgappredsion BEfCévariadiiEuhetion. t hrombosis, with sonme

vasospasns, while the |ate ars to_be L nat ed. by excessi v
proliferation and m gr“z‘althT}l g%%o? 93%?’?%& s%gfﬁgﬁl%dég%ecgﬁggyﬁﬁf#ﬁf’g of
di sease, t he WeaKr apdrogens| | whith |ane effgctive iy gontroBinauthenuscl e
cell's and macropkagefetoitsishuhowavar) fihegnihiué® shtre madtiilio@enngi s of

t he di sease. The Y hf 1.0 d .25 maration of wvascular

aortal snooth wgg?§8§%1 I ?%&g%egf f}%ﬂe& %%FFEQ‘FV%\%:?ﬁaﬁ? MGF RS Rave
reoccl usi on 8f c@dsRaPoer rimplisated in wausinggapmidd dsghes af hope Loser
angi opl asty and aithréehtinuedYBafap®) aftheyde88E Y neRffethddd ¥ treating

Proliferation of . I |l 1.s, as an Expl anation for Recurrent
Coronary Artery ?gag@%gﬂ:o%ﬁisé\giﬁeﬁegﬁﬁeaneous Transl um nal Coronary
Angi opl asty,” Austin et al SmoQrduesatadfmuselerncedlcoreldfieragéon plays an
Cardi ol ogy, 8: 3@%pd¥bakr\uthblel I85diseases such as athéddgelérodisa@A0Si S

of bl ocked 385ar FARLenRLs.  vasERTRE £8jchan] pEth! BedLibhidind " 0Tl 0"
(PTCA), at her ect $¥pnsiyminaly ForoprEt InTiAPlasty  {BICA)y passbéen shewaf to be
surgery. In abouta 3i%saé Féspcnziel ehasavduriyedebgOan early and late phase.
The early phase occurring hours to days after PTCA is due to
thrombosis, with some vasospasms, while the late phase
20 appears to be dominated by excessive proliferation and
migration of aortal smooth muscle cells. In this disease,
the increased cell motility and colonization by such muscle
cells and macrophages contribute significantly to the '
pathogenesis of the disease. The excessive proliferation and
25 migration of vascular aortal smooth muscle cells may be the
primary mechanism to the reocclusion of coronary arteries
following PTCA, atherectomy, laser angioplasty and arterial
bypass graft surgery. See "Intimal Proliferation of Smooth
Muscle Cells as an Explanation for Recurrent Coronary Artery
30 sStenosis after Percutaneous Transluminal Coronary
Angioplasty,* Austin et al., Journal.of the Amexican College
of Cardiologv, 8: 369-375 (Aug. 1985). '
Vascular restenosis remains a major long term
complication following surgical intervention of blocked
35 arteries by percut:aheous transluminal coronary angioplasty
(PTCA), atherectomy, laser angioplasty and arterial bypass
graft surgery. In about 35% of the patients who undergo

SUBSTITUTE SHEET (RULE 26)



WD 97/ 04763 PCT/ US96/ 12387

-7- PTCA, reocclusion occurs within three to six nonths after the
procedure. The current strategies for treating vascul ar restenosis

i ncl ude mechanical intervention by devices such as stents or

pbar macol ogi ¢ therapies including heparin, low 5 nolecular W@rﬂl@; Asarin,
counmarin, aspiwogie46xh oil, cal ci um ant agoni st, steroids, and‘5
prostacyclin. These strategies have failed to curb the reocclusion rate
and have been ineffective for the treatfent and prevention of vascul ar
restenosis. See, Prevention of Restenosis after Percutaneous 10

Transl um nal Coronary Angioplasty: The Search for a 'Mgic Bullet',™

:4er {rﬁns e: hal ., PROR/ | fedtdiesibon Jeeturd witBin ﬂﬂzlieel%z éﬂﬂhl)(q?ths h&QEi’-ttae
n the pathogengsi r estenosi X ive,ce i ferati an
m-grafion occur gggée&ag?e‘s q?r?’eo?"%tr%n\%l %%§%te9éﬁ oér°§ §F8§é§%% %?/&tc“é’%? ul ar
constituents i nrepterPsi imgdude me éuterventign besdevices |sughi as

m&dlt ate the skefits f6F PHa2Ma 8516610 theFapibs LRIIRAING HESaHiRS low
rest enosl sS.

20 ngs that inhibit the proliferation and/ or
migration of>snBStRCRHRE é'feiﬁg‘gc*lﬁp%’rIf's CoPRap iRy Lﬁsq[‘)"ﬂf"fil'le‘g"‘gltl ?“Ir}E'at ment and
prevention of reelecheniantationiptesstrroids,i pudrprastagyclides Thesea he use of

conpounds as smMaerlragiédhave FHUPEd & YurtPERL | F&SRILERohNPaLE LS havd.
thus inhibitors_of 25 Egsteno& S. c.1I'heeQ’re ent |€vent|9n
rel ates to conpifflsiBprrective,foy the tx nt and prevengiPy P ASsUar

- 8- wher eingstenosis. See, "Rrevention .of RegkenosisCRELeT- Bareutapepus
- OCOC err] Ha@r I Ipran@tanfh&£1 'dorRary Angioplasty: The Search for a 'Magic
Bullet', " '
Hermans et al., , 122: 171-187 (July

1991).
In the pathogenesis of restenosis, excessive cell
15 proliferation and migration occurs as a result of growth
factors produced by cellular constituents in the blood and
the damaged arterial vessel wall which mediate the
proliferation of smooth muscle cells in vascular restenosis.

20 Agents that inhibit the proliferation and/or
migration of smooth aortal muscle cells are useful in the
treatment and prevention of restenosis. The present
invention provides for the use of compounds as smooth aortal
muscle cell proliferation inhibitors and, thus inhibitors of

25 restenosis.

The present invention relates to compounds of

formula X
R3= (CH3 ) n==0,

30 I
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al kyl), or -Cs(derr] (C4-C6 al kyl); R2is (err]-Cerr] alkyl
or CJerr]-C7 cycloalkyl which is 5 optionally substituted with 1 to 3

substitutents sel ected fromthe group consisting of (Jerr]-C4 al kyl,
Cerr]-C4 al koxy, hydr oxy, am no, nitro, and hal o; Xis
-CH(OH) - or -CH2-; Mis -CH2CH err] - or - CH=Ccinukbbn23s? -
nis 2 or 3; awe97/04763 R3 is |-piperidinyl, |-pyrrolidinyl,

nmet hyl - 1- pyrrolidinyl, dinethyl-21-pyrrolidinyl, 4-norpholino,

di met hyl ami no, di et hyl ani no, or 1-hexanet hyt&nei m no; or a
pharmaceutically acceptable salt thereof. 15 Al so provi ded by
the present invention are I nt ermedi ate conpounds of formula I1If

[err] 20 whereiberein Rlerr] is -H -OH or -0 ((err]-C4

al kyl'); R2Risiéfaf,r ]—o@L enolczﬂcﬁyénamq ebtbesHs .C otoatiadg

which is op} u 1 to 3 substituents sel ected from
the group consi s?jr)ﬂ'a‘% X’E[ u$$(§ (t[‘ %]Vf(,hy Cerr]-C4 al koxy, hydroxy, 25
ami.no, nitro, and halo; R2 is C1-Cs alkyl\/lmscsel:-[ eyclealkybrwhieh-&s ; and

vl err] is -0 mn%ﬁ.ly SHEE ekl %H:ﬂ Myl lksctl%.\nlq:ent%ﬁ sel?aﬂegoz Is a

| eavi ng group; arnmaeceyt! ¢ca accept a sa
PCT/ US96/ 12387 E5f® sfrﬂeog gup consisting & &1-cq al

The present i nvempdmaf,uanihes, reltaioesahd halo.
X is -CH{OH)- or =-CHz-;
M ig ~-CHzCHz~- or -CH=CH-;
10 n is 2 or 3; and
R? is l-piperidinyl, l-pyrrolidinyl, methyl-1-
pyrrolidinyl, dimethyl-1 -pyrrolidinyl, 4-morpholino,
dimethylamino, diethylamino, or l-hexamethyleneimino;
or a pharmaceutically acceptable salt thereof.
15 Also provided by the present invention are
intermediate compounds of formula IIIf

-yl
0

2
M

IIIf
20 wherein

Rla ig -H, -OH, or -0(C3;-C4 alkyl):

R? is C1-Cg alkyl or Cs-C7 cycloalkyl which is
optionally substituted with 1 to 3 substituents selected from
the group consisting of C3-C4 alkyl, C3;-C4 alkoxy, hydroxy,

25 amino, nitro, and halo;

M is -CH2CHz- or -CH=CH-; and

vl is -OH, -OCH3 or -O(CH2)p-Z in which n is 2 or 3
and Z is a leavin'g group;
or a pharmaceutically acceptable salt thereof.

30
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_pharmaceutical conpositions containing conpounds of formula I,

optionally containing estrogen or progestin and the use of such
conpounds, alone, or in conbination with estrogen or 5 progestin, for
alleviating the synptons of post-nenopausal syndronme, particularly

ost eopor osi s, cardlovascular rel at ed pat hol ogi cal condi t ir@TAIS9GI2387 -
estrogen- depedﬂ@ﬁ?mgﬁhcer used herein, the term"estrogen" includes
st eroi dal conpounds haV|ng estrogenic agdivity such as, for exanple,
17[err]- 10 estradiol, estrone, conjugated estrogen (Premarin[ferr]),

equi ne estrogen, 17p- ethynyl estradiol, and the |ike. As used

herein, the term "progesti I ncl udes corrgounds havi n% O#F)rogest ati onal
activity such as, for exaRPPcPrSReRfcdP¥EREICT Turthex: Rel no®® 1 nongestrel ,

nmegest rol, acet gthgrnbteunbcal hombosieionadedrnainikg. compounds of formulaOne
3}?}2?;{ nOf the prfsedﬁn'o%[ fﬁ?'%h’a’lﬂ;ﬂ&%@_ﬁtro ea)wo?gg Q{Jkrf ‘%rﬂ"kﬁe'use o r]
- @oOoceH err], cwlucoepem , along,| oF) mo‘FC’WéPP]‘{’Eﬁ‘ q%rppeamt-‘w) 25
R2 is.Clerr] 5C pitdgdstdin, Cier rdilgvdatlingychoadiy!. >mbi 6b pest-menopatusabnal |y
Sors oo ot WU LR St A
amino, nitro, Jpgical con it:.ons, agd,gst:gg@gqpepe@ienma@,cpf Asgo
Mis -CH2CH[ er r]usétl héildiﬁH- the term “estr¥§e/idti1Gdes steroidal compounds
PCT/ US96/ 12387 having estrogenic activity such as, f'ol‘oéxample, 17g-
10 estradiol, estrone, conjugated estrogen (Premarin®), eguine

estrogen, 17p-ethynyl estradiol, and the like. As used

herein, the term *progestin” includes compounds having

progestational activity such as, for example, progesteone,

norethylnodrel, nongestrel, megestrol, acetate,

15 norethindrone, and the like.

One aspect of the present invention includes
compounds of formula I

R3= (CH;) n==—0,

20 R?
I
wherein
| Rl is -H, -OH, -0(C1-C4 alkyl), -OCOCgHs, -OCO(C1~Cg
alkyl), or -0802(C4-Ce¢ alkyl);
. 25 R2 is C1-C- .. .kyl or Cs-C7 cycloalkyl which is
optionally substituted with 1 to 3 substitutents selected
. from the group consisting of C1-C¢ alkyl, C1-C4 alkoxy,
hydroxy, amino, nitro, and halo;
X is -CH(OH)-, or -CHz-:
30 M is -CH2CH2- or -CH=CH-;
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nis 2 or 3; and R3 is 1-piperidinyl, 1-pyrrolidinyl,

met hyl - 1- pyrrolidinyl, dinmethyl-I-pyrrolidinyl, 4-norpholino,

di mret hyl am no, diethylam no, or 1-hexanethyleneimno; 5 or a '
pharmaceutically acceptable salt thereof. General terns used
i n the description of conpounds herei n described bear thepgy 387
meani ngs. For AXQA7N4263 "Cerr]-Cerr] alkyl" refers to straight or
branched al i phatic chai ns of 1 to 6 carbon atons including methyl,

et hyl, propyl, 10 isopropyl, butyl, n-butyl Tlg'entyl , isopentyl, hexyl,

i sohexyl, and the like. Simlarly, the term"Clerr]-C4 al koxy"
represents a (Jerr]-C4 al kyl group attached through an oxygen such - as,
for exanpl e, methoxy, ethokyds & FFopsxdndi sopropoxy, and the like. O

these Clerr]-C4 al koxy grordbds Iephpeyidinyli, ghlyyrhol iRel 2! r fethyl-1-

pr asent | nvent | oV eBkBaRAL. GPRRbRrETL: R RaL iy, o BPESHR et 1 i |y

astdescri bed i n gHimeshytaming dietlplamide, 9r2BthaGiethyieneiniziogber 28,

1980, which i hejreianpROrmadeu@iRal &) Ssbdbptaler ‘thereof.

[err] whergin 2 R%gilr Is -H, or -gJ(q(::P[err -C4
al kyl); and evf‘?rsairr&ﬁmﬁy“%?d RE j‘l"ﬁ‘ﬁj:ptiiﬁ“vxﬂ c A8 n
are as def i rsredbodescribeficbadt ytheireushal snemtingsy, For sexdmple2) n-

O, Rerr] is 1-pigietitalkyll~ 28fers ito Btraight or branched aliphatic chains
PCT/ US96/ 12387 Vgg %.7 %:(342 6g’a:t‘bon atoms including methyl, ethyl, propyl,

10 isopropyl, butyl, n-butyl, pentyl, isopentyl, hexyl,
isochexyl, and the like. Similarly, the term *C3-C4 alkoxy”
represents a C3-C4 alkyl group attached through an oxygen such
as, for example, methoxy, ethoxy, n-propoxy. isopropoxy, and
the like. Of these C3-C4 alkoxy groups, methoxy is highly

15 preferred.

The starting material for one route of preparing
compounds of the present invention, compounds of formula II
below, are made essentially as described in United States
Pat. No. 4,230,862, issued October 28, 1980, which is herein
20 incorporated by reference.

Y

OH

Rlb

IT
wherein
25 Rb ig -H or -0(C1-C4 alkyl); and
Y is methoxy or R3-(CH2)n-o—. in which R® and n are
as defined above. Preferably, R!» is methoxy, Y is R3-(CHz)n-
0-, R3 is l-piperidinyl, and n is 2.
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-11- In general, a tetralone which is readily avail abl e

or is prepared via known procedures, or a salt thereof, of the formul a
5 wherein R err] is as defined above, is reacted with an acyl ating
agent such as a phenyl benzoate of the formula [err] 10 wherein Y
I's as defined above. The reaction generally is carried oWerhisedasy
presence of a WOA¥PHHEly strong base such as sodiumamde and is run at
anbi ent tenperature or bel ow For the next step, one option
allows for the 15 selected formula I1 conp&dhd to be reacted, after

conver si on to an enol phosphate derivative, frequently generated in
situ, under Gignard reaction conditions, wth a Gignard reagent of
the formula 20 In general, a tetralon? &hich is ppadbly) aw@ilsble
Clerr]-Clerr] aldylisoprepakedl ¥4 kndiinC brosediiidsonal! ¥ salt UHagkbEYtSE With
1°to 3 substitue ed fromthe group consisting of Jerr]-C4

al kyl, Cerr]-C4al Koxy, hydroxy, am no, ' gnd halo, to provide
cquounds of formula Illa, below 25 : # known in the art (see,
e.g. US Pat. No. 4,230, 862, supra the greparation of conpounds
of the present invention, the conflsg [on off the R2 substituent

when R2 is hydroxycycl ohexyl, particg ) hydr oxycycl ohexyl, is
trans. However, the WO 97/ 04763

PCT/ US96/ 1238
wherein RP ig as defined above, is reacted with an acylating
agent such as a phenyl benzoate of the formula

10

wherein Y is as defined above. The reaction generally is
.carried out in the presence of a moderately strong base such
as sodium amide and is run at ambient temperature or below.
For the next step, one option allows for the
15 selected formula II compound to be reacted, after conversion
) to an enol phosphate derivative, frequently generated in
situ, under Grignard reaction conditions, with a Grignard
reagent of the formula
R2-MgBr
20 _
wherein R? is C1-Cg alkyl or cycloalkyl, which is optionally
substituted with 1 to 3 substituents selected from the group
consisting of C1-C4 alkyl, C31-C4 alkoxy, hydroxy, amino,
nitro, and halo, to provide compounds of formula IIIa, below,
25 which algso are known in the art (gee, e.g. U.S. Pat. No.
4,230,862, gupral. In the preparation of compounds of the
present invention, the configuration of the R2 substituent
when R2 is hydroxycyclohexyl, particularly 4-
hydroxycyclohexyl, is trans. However, the
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-12- stereoconfiguration will not be herein referred to throughout

the present specification. [err]
wherein R err], Rerr], and Y are as defined above, or a
pharmaceutically acceptable salt thereof. Alternatively, copper
medi ated chemi stry may be enployed to prepare 10 conpounds of lla
by enpl oyi ng a ‘EQ[??’%’%’ reagent of the foll owing formula: p{:@ﬁ;ﬁik%&
Such reagents are known in the art and may be prepared by 15 reacting the
corresponding Grignard reagent with the ~Y&propri ate copper species
(such as cuBr-di nethyl sulfide conpl ex) . Conmpounds of
formula | in which Mis -CH=CH are prepared via the processes

descri bed bel ow. sHereeentigycation twid lpmetebe dibredmprafdsrad Hoothubughowar e
desired, in whiclth¥ presdnt spER{#fcating of ordinary skill will recognize

t hat aromati zation may be conpleted at virtually any stage of the
process herein described. Typically, a gonpound of formula I11a wll be
aromati zed usi ng standard procedures. 2 exal |y, the desired

di hydr onapht hyl substrate is reacted :

2, 3-di chl oro-5, 6-di cyano-1, 4- benzoqu (DDQ in the presence of an
i nert solvent or m xture of solvents sd N\ Jor exanpl e, dioxane,

di chl oronet hane, tol uene, dichloroethane, or beng€ne. The

PCT/ US96/ 12387

5 IXIa

wherein R1P, R2, and Y are as defined above, or a
pharmaceutically acceptable salt thereof. Alternatively,
copper mediated chemistry may be employed to prepare

1_0 compounds of formula IIIa by employing a cuprate reagent of
the following formula:

{R2) oCuLi

Such reagents are known in the art and may be prepared by

15 reacting the corresponding Grignard reagent with the
appropriate copper species (such as CuBr-dimethyl sulfide
complex).

Compounds of formula I in which M is -CH=CH- are
prepared via the processes described below. However, when

20 the preferred compounds of formula I are desired, in which M
is ~-CHzCHz-, one of ordinary skill will recognize that
aromatization may be completed at virtually any stage of the
process herein described. Typically, a compound of formula
IIIa will be aromatized using standard procedures.

25 Generally, the desired dihydronaphthyl substrate is reacted
with about 2 eguivalents of 2,3-dichloro-5,6-dicyano-1,4-
benzoquinone (DDQ) in the presence of an inert solvent or
mixture of solvents such as, for example, dioxane,
dichloromethane, toluene, dichloroethane, or benzene. The
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WO 97/ 04763 -13- reacti on m xture

generally is heated to reflux for about 1 to 2 hours, and then allowed
to stir at anbient tenperature for a period fromabout 36 to about 72
hour s. 5 When Y of a fornmula Illa conmpound is
R3-(CH2)[err]-O such conpounds can be reduced or depr opeTirsek/2387
descri bed WﬂW?‘%en Y of formula Il conpounds is nethoxy (conpounds
of formula I'l'lb), one of the synthetic routgg_shown in Scheme | bel ow
is first utilized. 1In Scheme I, Rerr], R, R3, M and n 10 are as
defined above. WO 97/ 04763

g((il}'/e#g9l6/ 12387 reac%@x mixture generally islﬁeatg%d:o reflux for about 1 to

2 hours, and then allowed to stir at ambient temperature for
a period from about 36 to about 72 hours.

5 when Y of a formula IIIa compound is R3-(CHz)p-O-,
such compounds can be reduced or deprotected as described
infra. When Y of formula III compounds is methoxy (compounds
of formula IIIb), one of the synthetic routes shown in Scheme
I below is first utilized. In Scheme I, R, R2, R?, M, and n

10 are as defined above.
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[err] 5 Each step of synthetic routes A and B of Schene |
are carried out via procedures well known to one of ordinary skill in the
art. WD 97/ 04763
PCT/ US96/ 12387 - 15- For

3 .

exanpl e, conpounds of formula Illc are prepared by treatigen®%kﬂgh
|1l b conpounds WPOH4IGR i di ne hydrochl oride at reflux. Und esé
conditions, should Rerr] . be al koxy, thif group will be dealkylated to
a hydroxy group. 5 Using this procedure wiT 4-climnate the deprotection
step of such an al koxy group at a later stage, if desired.
Alternatively, the Y nmethoxy group of fornula Illb can selectively be
denet hyl ated by treating the C%Fpound W t

2- (CHZ) n—U

{in which Z
is a leaving
group)

Each step of synthetic routes A and B of Scheme I
are carried out via procedures well known to one of ordinary
skill in the art.
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an equi val ent of sodiumthioethoxide in an inert solvent such 10 as

N, N-di net hyl formram de (DMF) at a noderately el evated t enper at ure of
about 80 C to about 100 C. The progress of this step can be nonitored
vi a standard chromat ographic t echni ques such as thin |ayer

chr omat ogr aphy TLC Once a fornula Illc conpopRghdesnassr -
prepared, it c 7f3 reacted with a conpound of the formula Terr]
wherein R3 is as defl ned above and Qis a biﬁm) or, 20 preferably, a
chloro noiety, to provide conpounds of fornmnu [11d. This reaction is
shown as the last step of route A of Schene I Under
normal al kyl ation conditions, this reaction ] be effected at each of

t he hydroxy groups which TR %@“?E}e'pf’@@%‘?ﬂnqsn% fBF%:i-% ITTcc app| REqRared
However, sel ect ibye treatiig ormuda AXIbheompolyds owitie paaddigeoup can be

?Chi eved by ¥hiGr QiU ot h%e&iﬁﬁ“%de@ EH&&”S&?&;%%@L aéhcﬁﬁ%eﬁib”
I nely povvdered ot assi um car onat e I ght
extess of the efkexy | )ghdssy PrPEHcWhH bq;@ealkylated tor@ Bydreme group.

conmpounds of 5f ortmﬂng thie pratedoeenwibl elimihatéetiie dderd®tedtidtn stdpobiul a
or uf oPound | e Gh ALk group 80 £XfRE BEagl, AddliLag. 20en! O the

formul a erern and Z' each
are the sane or differentAleernatgvely, jheup methoxy grewp ol foymba IIIb

V\?697/ 04763 can selectively be demethylated by trefﬁ&i@%@ﬁ/ éaﬂﬁﬂurlui with
- 16- i ngl ude X e,

t he 'sul f onat es suchqa@g%% anoa%tsg oﬁétggl% ??Sguf'? %lat]'@e% SRV such
t ol uenesul f dfat s &t Nagitnetrngformanig Bpﬁ@%)né@uﬁf pedexately elevated

neltpoxybenzengstdémheuré-ﬁ tadutn B80Res Wd Gibvue, 180° T. Cﬁh@rﬁf@@?ﬁﬁ‘gﬁ "
sul fonate, and t e and the
i ke, and other re ate g?%'lkj%% 9ﬂ%“ﬁ'ﬂgge&s‘flea rsé"gnég‘g &F‘ll%ba%a e%
1, 2- di br onoet harfeechnjgues such as thin layer chromatography (TLC) .

Once a formula IIIc compound is prepared, it can be

15 reacted with a compound of the formula
R3- (CH3) n-Q

wherein R?® is as defined above and Q is a bromo or,

20 preferably, a chloro moiety, to provide compounds of formula
IIId. This reaction is shown as the last step of route A of
Scheme I.

Under normal alkylation conditions, this reaction
will be effected at each of the hydroxy groups which may be

25 present in a formula IIIc molecule. However, selective
alkylation at the 4-hydroxybenzoyl group can be achieved by
carrying out the reaction in the presence of an excess of
finely powdered potassium carbonate and using an equivalent
to slight excess of the R3-(CH;)p,-Q reactant.

30 To prepare compounds of formula IIIe, as shown in
route B of Scheme I, a formula IIIc compound is reacted with
an excess of an alkylating agent of the formula

Z2-(CH2)n-2'
35

wherein Z and Z’ each are the same or different leaving
group, in an alkali solution.
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| east 2 equivalents, preferably, nore than 2 equival ents, of

1, 2-di bronpet hane i s used per equival ent of substrate. 10 A
preferred alkali solution for this alkylation reaction contains

pot assi um carbonate in an inert sol vent such as, for exanple,

met hyl et hyl ketone (MEK) or N, N- di met hyl formam de. In thy a1,
t he Z-hydroxy YR 7p4as3 t he benzoyl moiety of a formula IP# ,é%ﬁg%%ﬂd i s
converted to 15 a phenoxide ion which disgiéces one of the |eaving groups

of t he al kyl ati ng agent. his reaction is best run when
the al kali solution containing the reactants and reagents is heated and
al | owed to run to conpletion. Wen using MEK as the pr%ferred 20
sol vent, reaction times r #Q%aﬁﬁo&a‘él% QUPE LAfiide;otor ’

The reaction prdhecsulfomatds susheas methamesubforte, 4—bi'mm'sulzfoh1late; is

then reacted wt | g dine 186h I dy = oli_di ne,
di met hyl -1 -pyrr oﬁﬁﬁg%f-&l%%'nﬁp %Tslune,. é?%b%%ﬁg,w%#e?%e;m%e, or
1-¢. hexanet IRAtBREYRenzenepul fonatea dr nisTRhsRARNESULEORAE® 2=  conpounds
of for gm a |h 5l g.ctmbebhéﬁiér}e sul€ohyee pedtidthdelike, hdbgefé @iQEEsd Re i's
reacted with t mu e, o] 40 an inekt s t ch_as
anhydrous N, N- d?’rggt IE"I %%l]r'(%énﬁ e%faggoy%%d:%ee%tﬂéa' t%“da Q[Eég'r%egé%lﬁeed ig%%f"ﬁg'
range from about® G¥eépFFed alkylatingrgrnt) ig[ &2 jdibromperhane. @And @te i s
heated to a preflastd2 equivadEnteat prefarfablpQUuinodd[t@an 2Ceqhivaternte!,i 68

only takes aboutl' _dibromgéﬁ%%rs]#ougggﬁ%%egﬁ%rﬂﬁelj%me%vﬁ?rﬁgbglﬁﬁas es in the

reaction condi trons w uence Tt J ' ‘eaction 35
needs to be}un to conpl edi preferadoalkali ispdusionr fox Wiis alkylation

r eaﬁt ion step caredetiBANtbMifithsy potabeNdhi chrbonaté€ P E 9gesPhédlvent
t echni ques. '

PCT/ US96/ 12387 s% 57/ Oﬁ%fxample, methylethyl ketone (MEK) or N,N- 17-

Conpounds of for¢iReshyifermanide. | Ipcthis \galagiene the drhyduewsyaxgupuptof

t he benzoyl noi ethe beazdebrmdietivedfascformuleITIA EspgRRid ¥8! yorafiteiiedoas

conpounds ofyof orglianbliife f6h whichN@YEpL 2 Vone of the leaving groups of
the alkylating agent.

This reaction is best run when the alkali solution
containing the reactants and reagents is heated and allowed
to run to completion. When using MEK as the preferred

20 solvent, reaction times run from about 6 hours to about 20
hours,

The reaction product from this step, a compound of
formula IIIe, is then reacted with l-piperidine, 1-
pyrrolidine, methyl-l-pyrrolidine, dimethyl-l-pyrrolidine, 4-

25 morpholine, dimethylamine, diethylamine, or 1-
hexamethyleneimine, via standard techniques, to form
compounds of formula IIId. Preferably, the hydrochloride
salt of piperidine is reacted with the formula IIIe compound
in an inert solvent, such as anhydrous N,N-dimethylformamide,

30 and heated to a temperature in the range from about 60° C to
about 110° C. Wwhen the mixture is heated to a preferred
temperature of about 90° C, the reaction only takes about 30
minutes to about 1 hour. However, changes in the reaction
conditions will influence the amount of time this reaction

35 needs to be run to -completion. 0f course, the progress of
this reaction step can be monitored via standard
chromatographic technigues. .

SUBSTITUTE SHEET (RULE 26)



wherein [err] Rlerr] is -H -0OH,

or -O((err]-C alkyl); R2is CJerr]-C6 alkyl or (Jerr]-C7
cycl oal kyl which is 10 optionally substituted with 1 to 3 substituents
selected from the group consisting of CJerr]-C4 alkyl, Cerr]-C4

al koxy, hydroxy, am no, nitro, and hal o; pTRUS96/fabEYCH2 -
or -CH=CH; antjO97/04763 Y[err] is -OH, -OCH3, or -Q(CH2)n-Z in which
nis 2or 315 and Z is a |leaving group; or a pharmaceutically
acceptabl e salt thereof. “Klich fornula I11f conmpounds are
novel and are useful as internediates for preparing pharmaceutically

active 20 conpounds of fornmula | of the present invention.

Conmpounds of fornula |11 cCompouadsnct t frrmilar fINg, IIIc,nXiZci & whichotbe
process for prepapydebR)3rBRpeyE | G Penzoyl @m&ide %”HQ#P&&&“ a apgul a la
and |Ib, as showi‘_n1 iirll Sch«i I% 2 gel,ovr\t. ¥ 4P e V\D% é047619§e

PCT/ US96/ 12387 erein collectively depicted as compoundggof formula IIIf, as

Schene |1 shown below. )
- Y.

0o

R2
N
M

II1f
wherein
Rl12 ig -H, -OH, or -0(C;-C4 alkyl);
R2 is C3-Cg¢ alkyl or Cs-C7 cycloalkyl which is
10 optionally substituted with 1 to 3 substituents selected from
the group consisting of C1-C4 alkyl, C1-Cq4 alkoxy, hydroxy,
amino, nitro, and halo:;
M is -CH;CHz- or -CH=CH-; and
Yl is -OH, -OCH3, or -O{(CH2)n-Z in which n is 2 or 3
15 and Z is a leaving group;
or a pharmaceutically acceptable salt thereof.

Such formula IXIIf compounds are novel and are
useful as intermediates for preparing pharmaceutically active
20 compounds of formula I of the present invention.

Compounds of formula IIId represent the starting
material for one process for preparing pharmaceutically

active compounds of formula Ia and Ib, as shown in Scheme II
25 below.
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5 [err] wherein Rerr], Rerr], R, R3

M and n are as defined above. In Schene 1, a formula I11d
conpound, or a salt thereof, is added to an appropriate sol vent and
reacted with a reduci ng agent such as, for exanple, lithium alum num
10: hydride (LAH). Al though the free base of a fornula IlIld und
may be used irﬁ*%?qughction, an acid addition salt, pre?%ygﬁﬁeﬁ?ﬁe
hydrochl ori de salt, is often nore conveni ent,. The amount of
reduci ng agent used in this reaction i"$83n amount sufficient to reduce
t he carbonyl group of WO 97/ 04763

PCT/ US96/ 12387 -19-

wherein R12, R1P, R2, R3, M, and n are as defined above.
In Scheme II, a formula IIId compound, or a salt
thereof, is added to an appropriate solvent and reacted with
a reducing agent such as, for example, lithium aluminum
10 hydride (LAH). Although the free base of a formula IIXd
compound may be used in this reaction, an acid addition salt,
preferably the hyhrbchloride salt, is often more convenient.
The amount of reducing agent used in this reaction
is an amount sufficient to reduce the carbonyl group of
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formula I'l1d conpound to formthe carbinol conpounds of formula la, and
to convert a salt of a fornula Ill1d conpound to a free base if a free
base i s not being enpl oyed. Generally, a liberal excess of the reducing
agent per 5 equivalent of the substrate is used. Appropri ate
sol vents include any solvent or mxture of solvents whi chp4ridosh BRI N

i nert under re¥@3{ é conditions. Suitable solvents include diethyl

et her, di oxane, and tetrahydrofuran (Tl-f% The anhydrous form of 10
these solvents is preferred, and anhydrous t€trahydrofuran is -

especi ally preferred. The tenperature enployed in this step
I's that which Is sufficient to effect conpletion of the reduction
reacti on. Afprewta (IdFge corpeund 4o tlozm theccdrhinodbsompavmds f about 15

25 C, general |y fosmalke Q! and to convert: a saf€ éLWigbrablhi FEId Vonpblhdast ep
i S that anount ét;) %aarf£ %r action to qccur. TEPI cally, this
reaction takes ftrom h(’i r a4 & 4SHeY e"ﬂ?e 'imal tinme
can be det er mi négngyakkhi taorlilhgraheemw ofsthé Peiucing agentiper vi a
convent i onal sch@qm@yérﬁdofafcthecmbme is used. The car bi nol

products fromthis reactign s ng epr ot ect.ed as descrl bed
bel ow, are novel and are App 9?551"!513 FB?‘P? ﬂEF?“ngg AL SolyERtLEY Mt
of ordinary ofksblvents nhight will | remedoginert t tiedert reduaibg nol carbon is

25 chiral. Theopaeefsts | “‘S%&Ehﬁﬁ!e wﬁré{t@ ﬁncsea@ Qf%lt%z Sethér,

t f d f
nreh TS, iy GRaRE s CeRlhy e LBl ho Mo aAneeppus A ifont | o1

is pr edlr ekhesacsolventspdsnpreferckibd and anhydmemis tetyahydisafiira®0 isas,
for exanple, etlugpeatsi ) ordreirraged by the addltlon of a strong

protic acid such as hydr hIorlc acrd to e und
fornula I'b. This reacti on'&[’?/p‘r TIRERREILE, e%. in ﬁb?e?ﬁepr n‘gg S‘M’f om
about- 17[err] Cisosubfici@s Co sffect Corgdre@:rlahl ofotihg nealussmnomm.a

few m nutes to ahdient E&hﬁez%’iur‘eo €ANBhE ! ¥angeCerehahbbd@ti?®Nc Ofo té]fb\ft' nal
product is c@rrrﬁq c out ﬁ rough standard procedur es.
97/ 04763 - generally is”ad €. PCT/ US96/ 12387

- 20- Deal 'Rl;xealemldqﬁr siset fon tdfisa stepnishailak prourtt ed
hydroxy group catedegssay’fé id deaciohOcd RRcBF¢PaPAbiHLIY, this
reaction takes from about 1 hour to about 20 hours. The
optimal time can be determined by monitoring the progress of
20 the reaction wvia conventional chromatographic techniques.

The carbinol products from this reaction step,
optionally deprotected as described below, are novel and are
useful for the methods described herein. One of ordinary
skill in the art will recognize that the carbinol carbon is

25 chiral. The present invention, therefore, contemplates the
enantiomers of compounds of formula Ia, and compounds of
formula I in which X is -CH(OH).

Once a carbinol of the present invention is
prepared, such a compound is added to an inert solvent such

30 as, for example, ethyl acetate, followed by the addition of a
strong protic acid such as hydrochloric acid to provide novel
compounds of formula Ib. This reaction typically is run at
ambient temperature from about 17° C to about 25° C, and
generally only takes from about a few minutes to about 1 hour

35 to complete. Crystéllization of the final product is carried
out through standard procedures.
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formula Ia conpounds, prior to the preparation of fornmula Ib conpounds,
or after protected conpounds of fornmula Ib are 5 prepared via procedures
known to one of ordinary skill in the art. It is preferred, however, to
deal kyl ate a protected formula I'b conmpound after its formation.

The reaction shown in Schene Il provides novel, phar macegpirfbérigagrct i ve
conpounds of fWOMIMEEIa and Ib in 10 which R err] is hydrogen, hydroxy or

Cerr]-Clerr] alkoxy and R2 is Cerr]-C4 al kyl or Cerr]-C7 cycl oal kyl
which is optionally substituted with 1 ?8 3 substituents selected from
the group consisting of Cerr]- C4 alkyl, Cerr]-C4 al koxy, hydroxy,

am no, nitro, and hal o. Preferred forrrula la and | b conpounds are those
in which Rlerr] 15 is net Reaikckatipm/deprotectionc of| 6h@mméﬁl 1¥yRronrstad| |
R3 is 1- pi p&iydi‘lolstyl grami dan beanﬁ'lédeﬁt pﬁléﬁrEW't@le' prepairétmn of

conpound I n whic c Ioh

pi peri di nyl, and&n I'S 2 fs %‘%’ yecl aI’I 9%?%1&& %reat:.on B#ef%ﬂuel(? b
cqonpounds, as WeFIMREYNGshePr fafrtmm Rretectef mmpgut;dmrf@s‘mubarﬂb@mw as

Phar mlace:Jt i ca Weﬁfvﬂéirbzbﬁ:edure‘sukﬁ&ﬂ? t?ﬁbh&l bfzﬁfﬁxhari?rimhiﬂﬁ 1tht I&gxe f
ornmula | conpou, i C arg usefu I i,.ci ng e ods o

t he pr esent %entrt V\Q Ihe&ﬁ% oW Ve & gﬁggf%tieva ?’6"??1%8&1
reactions shown formdae®® oempqund afsee- stse;fogmgcegs- may be used to prepare

formula I'b corrpounds ahet h@amme@homvgmtgmn@ﬂeﬁwlmst h@vel, _
respective one of f.or IaII ularl gz[ rr)

- derr]- ﬁeg W&;Xf ﬁ 6?
prior t AQsi weiah&? ré%é’wrﬁﬂééesé( W‘YOSFI G1rfd pl g @ﬁo%«%cﬂ,l'ﬁ@ in
situ, follow ng &leripiresesicHercibapiy P disiichois PHPERSTally subdtitiutiednatity,

the product fromtfys BLBSEPtuchibs RR108ELS "Aldw the ﬂr@]?fl 'Joh%ﬁst\!h"i‘g ‘%P‘@.‘l-

‘procedures or as herein I OCESS,
formul a V conpoufd alkyl, C1-Cq pdkoxy osmedroxy. amino, nitro, and hal o.

PCT/ US96/ 12387 preferred formula Ia and Ib compoudlis are those in which Rl2
15 is methoxy or hydroxy., R2 is cyclohexyl or cyclohexanol, R3? is
l-piperidinyl, and n is 2. Of these, a formula Ia or Ib
compound in which R12 ig hydroxy, R? is cyclohexanol, R3? is 1-

piperidinyl, and n is 2 is especially preferred. These
preferred compounds, as well as other formula Ia and Ib

20 compounds, can be used as pharmaceutical agents or can be
further derivitized to provide other formula I compounds
which also are useful for practicing the methods of the
present invention.

As an alternative to the reactions shown in Scheme

25 1II, a one-step process may be used to prepare formula Ib
compounds of the present invention by reducing the respective

" ketone of formula III. More particularly, when R12 is -0(C3-
Cs4 alkyl), this hydroxy protecting group may be removed prior
to using the present process, or optionally may be removed,

30 in situ, following the present one-step reduction process.
Additionally, the product from this process may be optionally
salified via known procedures or as herein described.

In this process, a formula V compound
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[err] wherein Rerr], R2, R3, and n are as defined above, or a salt 5
thereof, is reacted with a reduci ng agent such as |ithium al um num
hydri de or Red-Al[err] [sodi um bis(2-nethoxyethoxyl - al um num hydri de)]
in the presence of a solvent having a boiling point in the range from
about 160[err] C to about 200[err] C. When a conpound of | ' d

I n the present e upon 10 conpletion, it is then alkyl atréla:éﬁlvsmb‘?‘nzgge
conmpound of the formula J[err] wherein R3 is as defined above, via
t he above described 15 procedures. “21- For the present reduction
reaction, the amount of reduci ng agent used in this reaction is an
anmount sufficient to reduce the carbonyl group of a formula Illc or
l1id conpound to form a corffeu@abf-Ckor I b. CGenerally, a 20 liberal
excess of the reducing agent per equival eftZef TRe substrate i s used.
The sel vent used in the present process is}requiljfjed to have a
relatively high boiling point, in the rangg abput 160[err] Cto
abaut 200[err] C, as represented by solvents -

> , for exanple
n- propyl benzene, diglynme (1,1 -oxybis(2- met hoxy- et hane] ), and
anisole. O these, n-propyl benzene is the prefefred sol vent when

preparing conpounds of formula Ib when
-C6H4-4'-Q(Cerr]-C4 alkyl). Red-Al, used
PCT/ US96/ 12387 WD 974763

as both a solvent and a reduci ng agent,
- (CH. Rla

>l -OCH err] and

iR jen Rl err] S

v

wherein R12, R?, R3, and n are as defined above, or a salt

5 thereof, is reacted with a reducing agent such as lithium
aluminum hydride or Red-Al®([sodium bis(2-methoxyethoxyl-
aluminum hydride)] in the presence of a solvent having a
boiling point in the range from about 160° C to about 200° C.
When a compound of IIIc is used in the present process, upon

10 completion, it is then alkylated with a compound of the
formula

R3- (CH2)n-Q

wherein R3 is as defined above, via the above described
15 procedures.

For the present reduction reaction, the amount of
reducing agent used in this reaction is an amount sufficient
to reduce the carbonyl group of a formula IIIc or IIId
compound to form a compound of formula Ib. Generally, a

20 1liberal excess of the reducing agent per equivalent of the
substrate is used.

The solvent used in the present process is required
to have a relatively high boiling point, in the range from
about 160° C to about 200° C, as represented by solvents such

. 25 as, for example n-propyl benzene, diglyme (1,1’-oxybis[2-
methoxy-ethanel]}, and anisole. Of these, n-propyl benzene is
the preferred solvent when preparing compounds of formula Ib
when R12 is -OCH3; and -CgHg-4’'-0(C3-C4 alkyl). Red-Al, used
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The tenperature used in this reaction is that which Is sufficient to
conplete the reduction reaction. 5 Preferably, the reaction mxture is

héated to reflux for about 15 m nutes to about 6 hours, allowed to cool
to anbi ent tenperature, and worked up via standard procedures [see,
e.g., Fieser and Fieser, Reagents for Oganic Synthesis, Vol. ge
584 (1968)] anW/dT63t her described in the Exanples 10 hermmsg+h€9p
optimal amount of time for this reaction to run, typically from about
10 m nutes to about 1 hour, can be det eR@rned by nonitoring the
progress of the reaction via standard techni ques. The

formula I'b products fromthe one-step reaction 15 are extracted as :
descri bed herei ras Hothf ar selvémy @mdaal beducingoapenndsid peBEehr&d MaRe ROS
are the sane as f{hqyg preferred formula I'b conpounds descri bed above,
and can be used as pharmaceutically active agents for the nethods
her ei n descri bed, or ThA BEMRRNAMXEi peedtin thie| veachiemw igovhat athich

conpounds of forisilsmfifivhent © completeSeiallrddRttibe RiREeBh. net hods.

For exanpl e, S errl.- al kyl hydr ox rof ecting group
(thus, not haé\,/\?ﬁi%%%%%al TZ@? geggtgg%:ﬁ:ext&'re &ét *"5?\&/?41 tgcﬁsﬁi“’i ovi des),
such groups can WedBvRinytes 2® abpuhdérhbubsal R}lewed tot eobhi tpambiast
described in Examexper@ture, and worke@ b OPiH Standesd Grictlediras ef gdd ed

conpound of forml . . Q. her._preferr.ed_.coppounds _of.
formula | are p[%' dr'egleggrb?/n?egp - (s ‘aV%l‘

formula I'b conpolin®ager 584 (B96yImand as Eurhheandessritest inbtlie dixamplesi t h
aOmégt y i)f (Jé)[ e iinQr Imlfhla opt a1 gneﬁ{:%‘% ey Edr Sis react:'éon to run,

- err] - ergl].-. vi.a we nown procedures. ee, e.g.,

U S. Pat. No. 4,@%@?’ ¥ebn"diut 10 e SR S ‘:‘t\?&mé’f‘i’“ﬁn can be

-0 CO Jerr]-Co detemingdoby menitoriggsthedpragrese- of diex yesctpomriiaof
formula la or I|bstendd>d eeakhegued.th an agent such as acyl chloride,

brom de, cyani de, or i d r,with_an.appropriate anhydri de_or n xed
anhydri de. The reactions 2{?‘3 ?Sﬁ@'&hﬁ‘eﬁﬁ P§°83$$§ °5h§:ﬁFn°‘hé/"Step reacyyyn

97/ 04763 PCT+Sodrq extracted as described herein. Preferred fpgmula Ib basic
sol vent such as pompalinds, firgini Chie reddtiohi &Fe Ghe samé S thoski BLeférdd) a

tertiary amne sebufifa TCRofiBounds WesBriBbd Ukkve, ! bhE dat] BT Uea as
met hyl pi peridine, and the [Tke. _
pharmaceutically active agents for the methods herein
described, or can be derivatized to provide other novel

20 compounds of formula I which also are useful for the present
methods.

For example, when R12 is a C3-C4 alkyl hydroxy
protecting group (thus, not having been dealkylated as one
option in Scheme 1 provides), such groups can be removed via

25 standard dealkylation techniques, as described in Example 6,
infra, to prepare an especially preferred compound of formula
Ib. :

Other preferred compounds of formula I are prepared

by replacing the newly formed R12 of a formula Ib compound, or
30 a formula Ia compound as described above, with a moiety of

the formula -0-CO-(C1-Cg¢ alkyl), or -0-S03- (Cs~Ce alkyl) via

well known procedures. See, e.g., U.S. Pat. No. 4,358,593,

For example, when an -0-CO{C1-Cg¢ alkyl) group is

desired, the 6-hydroxy compound of formula Ia or Ib is

35 reacted with an agent such as acyl chloride, bromide,
cyanide, or azide, or with an appropriate anhydride or mixed
anhydride. The reactions are conveniently carried out in a
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The reaction also may be carried out in an inert solvent such 5 as ethyl
acetate, dinethylformam de, dinethyl sulfoxide, di oxane,

di met hoxyet hane, acetonitrile, acetone, nethyl ethyl ~ ketone, and the
like, to which at | east one equival ent of an aci d scavenger (except as
noted bel ow), such as a tertiary am ne, has been added. IforARSd/1288 -
acyl ati on cat aWQ918476ich 10 as 4-di nmet hyl am nopyri di ne or
4-pyrrolidinopyridine my be used. See,_e.g., Haslam et at.,
Tetrahedron, 36:2409-2433 (1980). -23- The acyl ation reactions
whi ch provide the aforenmentioned termnal Rerr] groups of conpounds of
formula | 15 are carried out at noderate tenperatures in the range from
about -25 C to abesic EodVew£] suchfasqyeddine unbatridine) nguinolineaorospher e

fsuc ht ﬁs nitr fgenw@@mﬂq\m\éer oramlgrﬂertiargeémﬁwweehf Mﬁ-}@}d@t/hadequat e
6f the reaction n .ac ion o i s
hydr oxy group al E% 7’7@?%@% pEHPS ARG a%?%ﬁ’?ﬁ%igﬁn?eﬁﬂq she dikene

appropriate The (xeadtiionaelas Mmay ibeecarviegdrout sal aanizect swdatentAsuch
catal ysts such aggSetHH 'a%e%&téy @ﬂﬁéﬂﬂﬁ%@?ﬂéﬁfﬂ?c'ﬂmethylgﬁ eyl fonic
acid, and the Ilée are u ‘or ement 1 oned. rr] noi ety
of of formula | a}ﬂﬁé:ha?‘%?)tm'b@cﬁ%%&%yaFSFﬂﬁ‘%g &t pHRY1
ester of t hekapme).praml &hec like s uh whd chhat cbdamts oher egulivalentc bfkanwn
i ¢ rophanl 5, Séﬁﬁéﬁﬁf* % no?@‘gﬁir%sd?‘;’éﬁéﬁﬁw (SuER ag a tertiary

hydr oxybenzot ri a?® %l—?éo%@ Iéri gesired qgﬁ&ﬁ;ogocag%l@pgsuch

(1965), and Uherras Bedimeﬂ%amnomxld.‘(rﬂegw) 4-pyrrolidinopyridime mayf behe

above’ t echni quesuplilich guenviely ., Othbtan, et GGl er ) 2673 £59-2338"
carried out in sq&gg&is as di scussed above. ose techniques which do
not produce an id product in the course of the reaction, of. course,
do not 35 call for the usthefacylasdou seannmqgsrwhﬂchrpravadetthe

m xture. afordifeitidiftRerminal R! groups of compounds of formula Fe
PCT/ US96/ 123 - 24- a

formula | compoufif®i SaTRARY ABY AL MPAFFatR tempeﬁ[;g.}zas 15 ER§ Tange f%f’ﬁ‘ul a
la or I'b conpoun@beytcoifeit ¢ about 100°gCoufrequentdyl ondet aan GBa { C4- C6

al kyl I) a 65hydr ;&;&Mospheﬁéh’rmﬁm@soﬁlé dd@ﬂ %a'sa Oﬁox{gé\{éﬁs RBEERE W' t h, for
e Sev S hBeFafll 4y S5ualsd (ATl ¥orolud NCaBRELRPL) Pocesa.
Such an acylat:.on of th:.s hydroxy group also may be
20 performed by acid-catalyzed reactions of the appropriate
carboxylic acids in inert organic solvents or heat. Acid
catalysts such as sulfuric acid, polyphosphoric acid,
methanesulfonic acid, and the like are used.
The aforementioned R! moiety of of formula I
25 compounds also may be provided by forming an active ester of
the appropriate acid, such as the esters formed by such known
reagents such as dicyclohexylcarbodiimide, acylimidazoles,
nitrophenols, pentachlorophenol, N-hydroxysuccinimide, and 1-
hydroxybenzotriazole. See, e.g., Bull. Chem. Soc. Japan,
30 38:1979 (1965), and Chem, Ber., 788 and 2024 (1970).
Bach of the above technigques which provide -0-CO-
(C31-Cg alkyl) moieties are carried ou: in solvents as
"discussed above. Those technigques which do not produce an
acid product in \:he_ course of the reaction, of course, do not
35 call for the use of an acid scavenger in the reaction
mixture.
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sul fonyl ammonium salt, as taught by King and Mnoir, J. Am Chem
Soc., 97:2566-2567 (1975). The 6-hydroxy conpound al so can be reacted
wi'th the appropriate sulfonic anhydride or 10 m xed sul foni c anhydri des.
Such reactions are carried out under conditions such as were expl ai ned

above in the i sion of reaction with acid halides andp¢fhesdehiss? -
(%0 TIPS

Col I ectivel y, a and | b conpounds with their various defined
substituents, and their derivatized 15 conBdunds as descri bed above, are
represented as conpounds of formula I' of the present invention.

Al t hough the free-base formof fornula | conpounds can be used in the
met hods of the present inWﬁéhi@nEorirduthI comgthgi®icedesrelt dpawhiankhise a

har naceuti cal | cce tabl ) f h n the
Pret hods of thi syRﬁ ?ﬁ'\%n ﬂ%ﬁ%ﬁl r&o %Hﬁna‘l?ém"ggdeu |caﬂl{?&scéa§§%t gbl e
acid addi t |m‘~§hlotfsthﬁtfpmade°v§ 2?&0}'66 akgddi-c2afh ani ¢

ag; ds, ang I ncl ubGnd i, A dltOBzSI%ﬁﬁil@at&hyoagmmsal&haceaatﬁzag)l @br exam?feefa
often used in pharpaceutic mstr uch .sa e art o
Ohi e hventi Gh SRS SRRRITHN ©tap! et Hotki Ryt EhE PhRoBEIREEY] | ¢

i ncl ude hydrochl mlﬁnmh:ydcmérsnnlt as a subfemdi cdiloridge: anemidel fe¥ic,
phosphori c, hypoa@pmmr afmodi\En salt,t B8 talkght B9 kSngleﬁnd/Md)nbﬁ.ﬁmMm c

aci ds, such as hat | boxyhi.c

substituted 30 gﬁ‘%‘%‘é ﬁ%&%@?yﬁ%o’l c)ggr?dG y%%o)ggiééﬂﬁéund also
aci ds, ar onean coenciedsted| withatthe appropmiate sudfonbmianhydride omy

al so be used; g Supied A TRRYE &) dridegEPt &bét? relck$ohdUsre carrisdl e

acetate, phenylacetate, trifluoroacetate l.at.e, 0 te,
benzoate, chl or oB® %a‘{"é‘dr"&f"ﬁf‘fr% A5alere %’é’laﬁf/‘&do?b ‘éenilgialt;: g@
met hoxybenzoat e, directsd igen 28areaction mthae@ub)t;ﬂdeﬂséa@%d the like.

napht hal ene- 2- benzoat e, bream%cwely, | foaul ¥ B4 Gandd TN yblapdyrd @rith

[ err]-hydroxybutyyrate, bu 4-
PCT/ US96/ 12387 %f}bx deflned substituents, and their der1v§§12ed

di oate, hexyhg- lcomnmmis; asc dpsaribed aboyeat are gifinyesgated as Goppauade of
citrate, fornmategolkiits at &F ghggi}ég&ﬁ; mvenbg@i_anoate hi ppurate, |actate,

Bl araleate, hydioxy CEbE e ABLC eofRL By I8 YodiBungs.

nicotinate, 5 isonicoti na%]ethoﬁ"

phosphat e, nonohgdnobemeas imathe methadeogEnph Gs??ﬁﬂeé‘t m“’f‘f%‘t%h&ph%te
pyrophosphate, prRRiEetsé® tdpRiRpbapéignd use AhPhytmickuitdsally ®aleptpblee,

sebacate, Su%ﬁlnatﬁt §uberaH%mS' the compounds used in the methods of this

invention primarily form pharmaceutically acceptable acid
addition salts with a wide variety of organic and inorganic
acids, and include the physiologically acceptable salts which
are often used in pharmaceutical chemistry. Such salts are

25 also part of this invention. Typical inorganic acids used to
form such salts include hydrochloric, hydrobromic,
hydroiodic, nitric, sulfuric, phosphoric, hypophosphoric, and
the like. Salts derived from organic acids, such as
aliphatic mono and dicarboxylic acids, phenyl substituted

30 alkanoic acids, hydroxyalkanoic and hydroxyalkandioic acids,
aromatic acids, aliphatic and aromatic sulfonic acids, may
also be used. Such pharmaceutically acceptable salts thus
include acetate, phenylacetate, trifluoroacetate, acrylate,
ascorbate, benzoate, chlorobenzoate, dinitrobenzoate,

35 hydroxybenzoate, mefhoxybenzoate, methylbenzoate, o-
acetoxybenzoate, naphthalene-z—benzoate, bromide,
isobutyrate, phenylbutyrate, B-hydroxybutyrate, butyne-1,4-
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sulfate, bisulfate, pyrosulfate, sulfite, bisulfite, 10 sulfonate,

benzenesul fonate, p-bronophenyl sul fonate, chl or obenzenesul f onat e,

et hanesul fonate, 2-hydroxyet hane- sul f onat e, mnet hanesul f onat e,

napht hal ene-1 - sul f onat e, napht hal ene- 2- sul fonate, p-tol uenesul fonate,
xyl enesul f onat e, tartarate, and the like. A preferred salpctiusodizesrls
hydr ochl ori de ¥@P/04763 The pharmaceutical ly acceptabl e acid
addition salts are typically formed by .peacting a conpound of fornula I
with an equi nmol ar or excess anmount of acid. The reactants are

generally conbined in a nutual solvent such as diethyl ether 20 or ethyl
acetate. The salg. _GCiLPi 0 sol.ution wWithin about
one hour to 10 qygeéﬁ%?i"sg}gég% clgpr%)k/efi???:aﬁ%'o w?‘ﬁé’@%‘l vent
can be stripped Gpagjte, cigiatent Fermatew fimmarate, glycollate, The o

pEar rr-aer_tlf[:al ! me@eaaaagbl eafpﬁut:at tﬂﬁnﬁéédﬁédzfﬁah.‘&dﬁh U s th%@' a?hy@*;}d J_tyd
characteristics re e ofrpoun r i ¢ ey, are derived,
and thus are of tl%(rifg%g?é méforﬁ#cfha adelte; mesyrats, aféqutd'&¥‘5‘§'or

enul sions. 5 isonicotinate Highbei noxabatien| pbthalage.cdereptithaldue t her
illustrate the pheRphateP méloHyAFBEEAPRoshdt BiRP&igetibhoayRAteon. I is
not intended that the i nvegt I Qn behl | n}léed .|3 scope by reason of any
of the follow nd“e&gﬁﬁFggfa €, pyrophosphate,progiplate, RW?éLPHPFSWi ng
Exanpl es were gahenyilpropionats, salicgbatefscisRatestsusemateangubetatl,ous

d-6 DVBO was  suldaed, apisiPeatQl,V ppbosit] S5 OHRENES S BidiiFated.
PCT/ US96/ 12387 ‘:WQ 971047 26-

Pr epar ati on °“F§,e4-g’?&ﬁﬁ%ﬁfﬂ?ﬁﬁxﬁ%ﬂ&?ﬁ%ﬂ&mt&n- 1-yl ][ 4-
[ 2- (1- pi per di nylghdicrokehpeaestl fonatenorthénesulfohete] 2-hydroxyethane-
sulfonate, methanesulfonate, naphthalene-l-sulfonate,
naphthalene-2-sulfonate, p~toluenesulfonate, xylenesulfonate,
tartarate, and the like. A preferred salt is the
15 hydrochloride salt.

The pharmaceutically acceptable acid addition salts
are typically formed by reacting a compound of formula I with
an equimolar or excess amount of acid. The reactants are
generally combined in a mutual solvent such as diethyl ether

20 or ethyl acetate. The salt normally precipitates out of
solution within about one hour to 10 days and can be isolated
by filtration or the solvent can be stripped off by
conventional means.

The pharmaceutically acceptable salts generally

25 have enhanced solubility characteristics compared to the
compound from which they are derived, and thus are often more
amenable to formulation as liquids or emulsions.

The following examples are presented to further
illustrate the preparation of compounds of the present

30 invention. It is not intended that the invention be limited
in scope by reason of any of the following examples.

NMR data for the following Examples were generated
on a GE 300 MHz NMR instrument, and anhydrous d-6 DMSO was
used as the solvent unless otherwise indicated.
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To a solution of 6-nethoxy-2-tetralone (9.12 g, 51.7 mmol) stirring in
tetrahydrofuran (100 nL) at -78 C was added 4- 10

[ Z- (- pi peridinyl)ethoxyl benzoic acid hydrochloride salt (15.7 g, 51.7
mmol). To this m xture was added |ithium hexanet hyl - silazide (104 niL
of-a 1 Msolution in tetrahydrofuran, 103.51 ol ) at a rpepuséatsst o
mai ntain the téﬁﬂg'f’%t"f?re bel ow -65 C.  The reaction was stirred at -78
C for 1 hour then 15 quenched w th saturategigaqueous ammoni um chl ori de.
Af ter removal of the tetrahydrofuran in vacuo, ethyl ether was

added and resulting mxture was extracted consecutively with aqueous
sol utions of sodi um hydroxi de. The aqmci dified with

hydrochl oric acid. The acidic extract asic by addition of
sat urat ed aqueous sodi um bi carbonate then washed with Et[err] O The
conbi ned OrganIC_[3,fﬂﬁiﬁfaﬁomﬂﬂﬂy@Hd¥biSthHEhSRghﬂﬁﬁthiiéieieﬁl&%ﬂd
concentrated to give 4.0 g_g}% %f t.he BFS##ed ?rg uctl as ah dar

yetl ow oil : gerr] H NVR F&0 rexdipyl)erhoxylphenylingthangae s
4H), 2.50 (m?24H), 2.58 (t, J =6.6, 7.1, 2H), 2.77 (t, J 6.1, 6.0,
2H), 2.92 (t, J =7.1, 6.7, 2H), 3.76 (s, 3

D O 4~ ;0 Jd 6.0, 6.0,
2H), 6.44 (dd, J = 2.7, 8.6, 1H), 6.64 _ = 8. , 6.71 (d, J =
d > = 7.0, . EAcalc'd for C

2.6, 1H), 6.80 (d, J = 7.1, 2H), 7. 48

73.68, H7.17, N30 3.44. found C7 OH22, N 3.39; Ms (FD) me 407
(M) ; | R 1605.94 cnferr].

PCT/ US96/ 12387 WD 97/ 04763 H3CO -27-
Preparation 2 [ 3, 4- Di hydr o- 2- et hyl - 6- met hoxynapht hal en-1-yl] [4-]2-

(1 -piperdinyl) ethoxyl phenyl] nethanone 5 [err]
To a solution of 6-methoxy-2-tetralone (9.12 g, 51.7 mmol)

stirring in tetrahydrofuran (100 mL) at -78° C was added 4-
10 [2-(-piperidinyl)ethoxy]lbenzoic acid hydrochloride salt (15.7
g, 51.7 mmol). To this mixture was added lithium hexamethyl-
'silazide (104 mL of a 1 M solution in tetrahydrofuran, 103.51
mmol) at a rate such to maintain the temperature below
-65° C. The reaction was stirred at -78° C for 1 hour then
15 quenched with saturated aqueous ammonium chloride. After
removal of the tetrahydrofuran in vacuo, ethyl ether was
added and resulting mixture was extracted consecutively with
aqueous solutions of sodium hydroxide. The aqueous was
acidified with hydrochloric acid. The acidic extract was
20 made basic by addition of saturated agqueous sodium
bicarbonate then washed with Et20. The combined organic
extracts were dried (sodium sulfate), filtered, and
concentrated to ine 4.0 g (19%) of the desired product as a
dark yellow oil: IH NMR (300 MHz, CDCl3) & 1.44 (m, 2H), 1.61
25 (m, 4H), 2.50 (m, 4H), 2.58 (t, J = 6.6, 7.1, 2H), 2.77 (t, J
= 6.1, 6.0, 2H), 2.92 (¢, J =17.1, 6.7, 2H), 3.76 (s, 3H),
4.12 (t, J = 6.0, 6.0, 2H), 6.44 (dd, J = 2.7, 8.6, 1H), 6.64
(d, 3 = 8.7, 1H), 6.71 (d, J = 2.6, 1H), 6.80 (4, J = 7.1,
2H), 7.48 (d, J = 7.0, 2H). EA calc'd for C 73.68, H 7.17, N

30 3.44. found C 73.13, H 7.22, N 3.39; MS (FD) m/e 407 (M+);
IR 1605.94 cm-1l,
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To a suspension of sodium hydride (0.60 g of a 60% oil di spersion, 15.1
nmml ) stirring at tetrahydrofuran (50 nL) at 10 0 C was added a m xture of
dt phenyl chl or ophosphate (3.30 ni, 15.1 mml) and the product of
Preparation 1 (5.6 g, 13.72 mol ) in tetrahydrofuran (50 ni). After 2.5
hours, the resulting solution was quenched with saturatedg,
annnnluntchlor“mmnmﬂm% reaction mxture was diluted with 15 ‘“ethy acetate
and extracted consecutively with saturated aqueous sol utions of
amoni um chl ori de, sodi um hydroxi de, and ~2%Sodi um chl ori de. The organic
extracts were dried (sodium sulfate) and filtered. Concentration

af forded a dark oil whi ch was dissolved in tetrahydrofuran (150 niL).
This 20 solution was cool ed to -78 CRansbsxatdsm bh2oni de-

di et hyl sul fi de conplex (4 34 g, 21 1 mol ) was added fol |l onwed by et hyl
magnesi um br om de sol ution, mol ) . Addi ti onal
equi val ents of cob f‘D1hﬂ$§ﬂﬂ3ﬂ?§ﬁ¥%rﬁyPQQBQ¥¥EP%BHBF&£%ﬂiT¥&1@4'{ -
magnesi um brom de 25 wer ¢l epiiiperd4inyXetnoxy ] phleing/1l jJatewthaheneonsunpt i on
of the enol phosphate intermediate, the reaction was warnmed to -30

C and quenched with saturated aqueous amoni ym chl orj de._The m xture

was then extracted with ethyl acetate and t|f ond ] organic extracts
washed with saturated agueous 30 anmoniOg8Q) 4ri de, aqueous sodi um
hydr oxi de, and bri ne. The resulting qark oil was purified by flash

chr omat ogr aphy (silica gel, chl gr¥&ef R tO5% net hanol /chl or of orm

gr adi ent) to give 3.48 g (60% lesi red product as a dark yell ow
PCT/ US96/ 12387 WD 97/ 04763 H3CQ - 28-

oil: [err]HNWR (300 MHz, CDCl[err]) [err] 0.98 (t J=7.5 7.5 3H),
.43-1. 56, 2 1.58-1.63 7 t J =
s o *&gﬂﬁﬁspmfma(% sqdiug bvdrtde .59 g”obip sop gl 'y 2
.2, 7.6, 2H), 3d¥SpdrsicRl) 1541 mnql), sEirdingcat), te&zﬁhyatbfuﬁrsasodmm Jat:

.7, 8.5, 1Ho 606% Wde daded & nﬁ:&ur&"'l)f 8iger: ’ch‘ior hés?_' e (9.88 16191,’
8.8, 2H), 7.93 cal c

found C 77. 185 %‘%“dﬂé aﬂdst%‘é p%‘FFDan?EeWt(lﬁP) Ii‘?'s(ﬁrﬁ'ogt?f'%l?n)

1653. 21 cnierr].mmol) in tetrahydrofuran (50 mL). After 2.5 hours, the
resulting solution was quenched with saturated agueous
ammonium chloride. The reaction mixture was diluted with

15 ethyl acetate and extracted consecutively with saturated
aqueous solutions of ammonium chloride, sodium hydroxide, and
sodium chloride. The organic extracts were dried (sodium
sulfate) and filtered. Concentration afforded a dark oil
which was dissolved in tetrahydrofuran {150 mL). This

20 solution was cooled to -78° C and copper bromide-
dimethylsulfide complex {(4.34 g, 21.1 mmol) was added
followed by ethyl magnesium bromide (7.0 mL of a 3,0 M
solution, 21.1 mmol). Additional equivalents of copper
bromide dimethyl sulfide complex and ethyl magnesium bromide

25 were added as necessary. After complete consumption of the
enol phosphate intermediate, the reaction was warmed to -30°
C and quenched with saturated aqueous ammonium chloride. The
mixture was then extracted with ethyl acetate and the
combined organic extracts washed with saturated agqueous

30 ammonium chloride, 1 N agqueous sodium hydroxide, and brine.
The resulting dark oil was purified by flash chromatography
(silica gel, chloroform to 5% methanol/chloroform gradient)
to give 3.48 g (60%) of the desired product as a dark yellow

NN
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[3,4-Di hydro-2- (4-tert- but yl di net hyl si | yl oxycycl ohexyl)

- 6- met hoxynapht hal en- 15 1-yl] [4- [2-

(- pi perdi nyl ) et hoxyl phenyl ] met hanone [err] H3
Prepared in the sanme manner as the product of Preparation 2 20 wusing a

stock solution of the product of Preparation 1 (13.06 gmﬁ)t{uds%‘m ),
copper brom de-wb smgaveal sul fi de conpl ex (12 59 g, 61.26

trans-4-t-butyl di net hyl silyoxycycl o- exyl magnesi um brom de [ prepared
by adding trans-4-t- but yl di net hyl si | oxygl%'r onocycl ohexane to a
suspensi on of 25 magnesiumfilings (3.00 g, 123 mmol ) in anyhydrous
tetrahydrofuran (150 m.) in tetrahydrofuran (150 m ) The m xt ure was
al l oned to exot heil: tim nfR uxoanmzs,ulmemy)eru loy98 (tsStd =r@dsfor.s, 3wy, s].
-II\-/EI ?FII?); O\r/r; gefi 4. 3 gﬁiﬁﬁg o‘ tQﬁ), 1. 5%\% é;%‘ﬁr %HCt aésatq'arakg_yel gﬁ)w oil.
PCT/ US96/ 12387 2.37 (t, J = 7.6, 8.3, 2H), 2 49 (m,- A8}, 2.78 (t, J = 6.0,
Pr.epar at idon I4 5.9, i:&MPslayfétp F-hexyl, - 6 gpthaxynapst tw) &inl-wlis4d,2- S
(1-pi per dinyl yet oxykpheryld meLhanena s 3 . 5.4, s.5, 1), 6.68 (d, 7 <
8.4, 1H), 6.72 (d, J = 2.4, 1H), 6.88 (d, J = 8.8, 2H), 7.93
(d, g = 8.7, 2H); EA calc'd C 77.29, H 7.93, N 3.34, found C

77.15, H 8.18, N 3.32; MS (FD) m/e 419 (M+);IR {(chloroform)
1653.21 cm~1.

10
Prepaxation 3
[3,4-Dihydro-2-{4d~tert-
butyldimethylsilyloxycyclohexyl)-6-methoxynaphthalen-
15 l-yl][4-{2-(1l-piperdinyl)ethoxy]lphenyl]lmethanone
O’/\/ fH3 ng,
0 O-ISi-Ci'—Cﬂg
CHj CH3
H3C

Prepared in the same manner as the product of Preparation 2

20 using a stock solution of the product of Preparation 1 (13.06
g, 20.42 mmol)., copper bromide-dimethylsulfide complex (12.59
g, 61.26 mmol), trans-4-t-butyldimethylsilyoxycyclo-
hexylmagnesium bromide [prepared by adding trans-4-t-
butyldimethylsiloxy-bromocyclchexane to a suspension of

25 magnesium filings (3.00 g, 123 mmol) in anyhydrous
tetrahydrofuran (150 mL) in tetrahydrofuran (150 ml) The
mixture was allowed to exotherm to reflux and subsequently
stirred for 4 hours]. This provided 4.6 g (37%) of the

desired product as a dark yellow oil. MS (FD) m/e - 603
30 (M+).
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Synt hesi zed in the same manner as shown in Preparation 2 10 wusing a stock
solution of the product of Preparation 1 (13.0 g, 20.42 mol), copper
brom de-di met hyl sul fi de conpl ex (12.59 g, 61.26 mol ), 1-hexyl

magnesi um brom de sol uti on [ prepared in the sane manner as the Gignard
reagent described in Preparation 3 using magnesi um turni ngﬁ?ﬁjg???}g%# ,
123 mol ), 1- MOPHYMYZ- n- hexane (8.6 m, 61.26 mol), and 150 ous
tetrahydrofuran] to yield 3.5 g (36% of the de5| red product as a dark
yellow oil. M5 (FD) me 475 (M). Preparation
5 20 [ 3, 4- D hydr o- 2-et hyl - 6- hydroxynapht hal en-1-yl ][ 4-[ 2-

(1- pi perdi nyl) et hoxy] phenyl ] net hanone 25 [err]

To a solution of the product of Preparation 2 (3.40 g, 8.10 nmol )
stirring in nethylene chloride (200 nwm t enper at ure was
added -et hanet hi ol (3.00 nL, 40.5 mol

PCT/ US96/ 12387 WD 97/ 04763 - 30-
followed by al uni raia €bihidee <5-KHékyl - 6O md tHBiynapit BAlen-1-y1] [4-[2-

5 (i-piperdinyl)ethoxylphenyl]methanone

HaCO

Synthesized in the same manner as shown in Preparation 2

10 using a stock solution of the product of Preparation 1 (13.0
g, 20.42 mmol), copper bromide-dimethylsulfide complex (12.59
g, 61.26 mmol), l-hexyl magnesium bromide solution [prepared
in the same manner as the Grignard reagent described in
Preparation 3 using magnesium turnings (3.00 g, 123 mmol), 1-

15 Dbromo-n-hexane (8.6 ml, 61.26 mmol), and 150 ml anhydrous
tetrahydrofuran] to yield 3.5 g (36%) of the des:Lred product
as a dark yellow oil. MS (FD) m/e 475 (M+).

Rreparation S
20
[3,4-Dihydro~2-ethyl~6-hydroxynaphthalen-1-yl}[4-{2~
(l-piperdinyl)ethoxylphenyllmethanone
25

To a solution of 'the product of Preparation 2 (3.40 g, 8.10
mmol) stirring in methylene chloride (200 mL) at ambient
temperature was added ethanethiol (3.00 mL, . 40.5 mmol)
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stirring vigorously for 0.5 hours, the dark red sol ution was guenched
W th saturated aqueous sodi um bi carbonate. The resulting mxture was
eXtracted with saturated aqueous sodiumb5 bicarbonate and brine. The
organi c extract was dried (sodium sulfate), filtered, and concentrat ed.
The resulting dark oil was purified by flash chromatograph¥ #SI)&J@@‘F
gel, 2% to 5% wWOYMBWY CHCl 3 gradient) to give 2.00 g (61% red
product as a yellow foam [err]H NWR (300 M4z, CDC13) [err] .97 (t, J 10 =
7.5, 7.4, 3H), 1.42-1.47 (m 2H), 1.63 (m =8fF, 2.07 (q, J =, 2H),
2.35 {t, J =8.6, 82, 2H, 2.54 (m 4H), 2.80 (m 4H), 4.12, (t, J =
5.8, 5.7, 2H), 6.42 (dd, J = 2.5, 7.3, 1H 6.60 (m 2H) 6.76 (d, J =
8.8, 2H), 7.87 (%pllywedsby alminunSchlorideD)(5nié gpHAQ.G+HmmolR. (Af3EY) 1653,

3597.70 cnferr] st:1:§-r1ng v;;orousl&ﬁfér[h "W Rre, the dark red solution was

(4-trans- hydroxy %
hydr oxynapht hal °§P§[ 1th saturabed aquegus. sgaiym ) kiqaskberakeny Thiet hanone
hydr ochl ori de resul&dng]mlxture wisepatratctied Wiehseaturatedeaqasowd) BSudium

Al ham oS ‘i% A pige, T SR B Jed of14] (Ftbn

(3.4 n, 46.0 nmmiHdtate d#b %’?%Pﬁﬂn@?%rﬂtfdt o Thereselying dark 94d

(7)f BZhengsbzed masjumnﬁed H:y@ﬁltasgebhﬁdmé : (s:.lF:)Q:’aJ ged, Q’Y&;J@)% H R
- 1653.21 cnferr errEhS%Irl\?rﬁ' ?6:3 to'\b %Bglgz)wﬁe{f)r Ig)flgég ‘%Z%Zf(%g* 2H) ,
1.57-1.76 (m 8 C§388 ggye 1°W(rﬁ°a'2H) ﬂm CPC3b 83797t “'—J =

7.5, 7.6, 2HQg 2..6745, 7.4, 3H), 1.M@-97494GR3 2H), 1.63 (m, 4H), 2.07 (q, J

PCT/ US96/ 12387 _ | omy, 2.35 (t, J = 8.6, 8.2, 2H)S12.54 (m, 4H), 2.80 (m,
4H), 4.12, (t, J = 5.8, 5.7, 2H), 6.42 (4d, J = 2.5, 7.3, 1H)
6.60 (m, 2H) 6.76 (d, J = 8.8, 2H), 7.87 (d, J = 8.7, 2H); MS
(FD) m/e 405 (M+); IR (CHCla) 1653, 3597.70 cm-1,

15
Rreparation 6
[3,4-Dihydro-2~(4-trana-hydroxycyclohexyl) -6~
hydroxynaphthalen-1-yl]{é-[2~-(1~
20 piperdinyl)ethoxylphenylImethanone hydrochloride

Prepared in the same manner as shown in Preparation 5 using

25 the product of Preparation 3 (4.5 g, 7.46 mmol), aluminum
chloride (8.6 g, 64.4 mmol) aluminum chloride, ethanethiol
(3.4 ml, 46.0 mmol), in dichloromethane (200 ml) to yield 1.9
g (54%) of the desired product as a light yellow foam: EA
calc'd C 75.76, H 7.84, N 2,94, found C 75.51, H 7.79, N

30 2.97. MS (FD) m/e 475 {M+); IR - 1653.21 cm~7. 1H NMR (300
Miz,CDCl3) & 1.20-1.24 (m, 2H), 1.57-1.76 (m, BH), 2.03-2.18
(m, 2H), 2.25-2.30 (m, 1H),2.37 (¢, J = 7.5, 7.6, 2H), 2.64-
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2.70 (m 4H), 2.83-2.94 (m 5H), 3.59-3.64 (m 2H), 4.25 (t, J = 5.6,

5.6, 2H), 6.51 (dd, J = 8.3, 2.5, 2.5, 1H), 6.67 (d, J =8.3, 1H, 6.70
(d, J =2.3, 1H, 6.85 (d, J = 8.8, 2H), 7.97 (d, J =8.6, 2H). 5
Preparation 7 [ 3, 4- D hydr o- 2- hexyl - 6- hydr oxynapht hal en-1-yl ][ 4-[ 2-

(1:piperdiny|)ethoxy4

henyl ] met hanone hydrochl oride 10 [err .
Prepared in th@"%%ﬂ%‘SBnner as shown in Preparation 1 using Pc*?ﬁ@"ﬁ*%duct

of Preparation 4 (3.4 g, 7.15 mml), alum num 15 chloride (4.8 g, 35.79

mmol ), ethanethiol (2.7 m, 35.79 nnnl}?lhﬂd di chl or onet hane (200 ni)
to yield 0.25 g (8% of the desired product as a yellow foam [err]H
NVR (300 MHz, CDCL3) [err] 0.92 (t, J =6.4, 6.3, 3H, 1.27-1.38 (m

6H), 1.47-1.58 @aV0 (m, A4H), 2.83-2.94 () SHM) 3 59:8 .64, (d, =218) 2.4.252)¢, 2. 44
(t, 9 =20 7-57 886 559 370 6181 4ds, 3 8% 39560 ;gk') (e 23,67 (4, =

5.8, 5.6, 2H), .53 (dd, =8,2,,2. 2.4, 1 , =78. 3,
1H. 6.73 (d, ng‘z‘.’ b mH e 838 [y 9 =237 1Bhy) 6.85 (4,38 3 B8.8HpH) 7. 97
(d:. J = 8.6, 2HP»97RI4.CIO=3B.6602H) M5 ( FD) me 461 (M). VO
97/04763 5 PCT/ US96/ 12387

- 32- - (2-Ethy|-6-hydrox§naghtha|en-l-yl][4- [2-(1-
pi perdi nyl ) ethoxy] phenyl] nethane h

(3,4-Dihydro-2-hexyl-6-hydroxynaphthalen-1-yl]{d4-[2~

{(1-piperdinyl)ethoxylphenyllmethanone hydrochloride
10

Prepared in the same manner as shown in Preparation 1 using
the product of Preparation 4 (3.4 g, 7.15 mmol), aluminum

15 chloride (4.8 g, 35.79 mmol), ethanethiol (2.7 ml, 35.79
mmol), and dichloromethane (200 mL) to yield 0.25 g (8%) of
the desired product as a yellow foam: lH NMR (300 MHz, CDCl3)
§ 0.92 (¢, g = 6.4, 6.3, 3H), 1.27-1.38 (m, 6H), 1.47-1.58 (m,
4H), 1.73-1.77 (m, 4H), 2.16 (t, J = 8.2, 7.2}, 2.44 (t, T =

20 7.5, 8.2), 2.69-2.76 (m, 4H), 2.88-2.97 (m, 4H), 4.25 (t, J =
5.8, 5.6, 2H), 6.53 (dd, g = 8.2, 2.5, 2.4, 1H), 6.67, (4, J
= 8.3, 1H), 6.73 (d, J = 2.2, 1H), 6.86 (4, J = 8.7, 2H),
7.38 (s, 1H), 7.97 (4, J = 8.6, 2H); IR (CDCl3) 1600; MS (FD)
m/e 461 (M+).
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5 [err] To a solution of the product of Preparation 5 (2.00 g,
4.93 nmml ) stirring in tetrahydrofuran (100 nL) at 0 C was slowy 10
added lithium alum num hydride (10.4 nL of a 1.0 Msolution in
tetrahydrofuran, 10.4 mmol). The reaction was warnmed to anbi ent
tenperature, stirred for 2 hours, then quenched with sat up @#,ﬁg L0US
sodi um pot assi WO IHMIGt e. After addition of ethyl acetate, e organl C
extract was washed with 15 saturated aqueous sodi um potassiumtartate,

wat er, and bri ne. The organic extract WA3~dried (sodium sul fate),
filtered, and concentrated to afford the carbinol as a white foam which
was carried on without further purification. Thus, the foam was

di ssolved in ethyl acetate and the sol uExampdebskquently 20 saturated with
hydrochloric acid gas. After 18 hours at anbi ent tenperature, the

m xture was quenched wi th saturated aqueous sodi um bi.carbonate. The

| ayers were separ at ed [a?thFthYlTﬁehﬁﬁgﬁmyt?@&?%%eﬂﬁ-é!l(’stdd'QﬁﬁghTfat e),

fiktered, and copLparaangd ) ebfox¥Fbhenyd I ¥eltniid deaydreehioriiidecd by
25 flash chrsonatography (silica gel, 2 to 10 % MeOH CHCl[ err]

gradient) togive 0.91 g (47 % of the desied ro uct as a yel | ow
foam 1H NWR (300 MHz, CDC13) [err] 1.81 (f 3H), 1.45
(m 2H), 1.64 (m 4H), 2.58 (m 4H) 2. 79 X% .04(t, J = 6.0,
6.0, 2H), 4.36 (s, 2H), 6.65 (d, J 2H)Kc16.8 (d, J = 8.6, 2H,
6.96 (dd, J = 2.6, 9.2, 1H), 7.07 c 2.6, 1H, 7.30 (d, J = 8.5,
1H), 7.53 (d, J = 8.5, 1H), 91 1H); EA calc'd for C 80.17,
H 8.02, N 2387 WD 97/04763

- 33- 3.60. found C 80. 18, H802 N 3.54; M5 (FD) me 390 (MH); IR
(CHCl[ err]) 1510, 3597 cnferr].

To a solution of the product of Preparation 5 (2.00 g, 4.93
mmol) stirring in tetrahydrofuran (100 mL) at 0° C was slowly

10 added lithium aluminum hydride {(10.4 mL of a 1.0 M solution
in tetrahydrofuran, 10.4 mmol). The reaction was warmed to
ambient temperature, stirred for 2 hours, then quenched with
saturated aqueous sodium potassium tartate. After addition
of ethyl acetate, the organic extract was washed with

15 saturated aqueous sodium potassium tartate, water, and brine.
The organic extract was dried (sodium sulfate), filtered, and
concentrated to afford the carbinol as a white foam which was
carried on without further purification. Thus, the foam was
dissolved in ethyl acetate and the solution subsequently

20 saturated with hydrochloric acid gas. After 18 hours at
ambient temperature, the mixture was quenched with saturated
aqueous sodium bicarbonate. The layers were separated and
the organic extract dried (sodium sulfate), filtered, and
concentrated. The resulting yellow foam was purified by

25 flash chromatography (silica gel, 2 to 10 % MeOH/CHClj
gradient) to give 0.91 g (47 %) of the desired product as a
yellow foam: I1H NMR (300 MHz,CDC1l3) & 1.81 (t, J = 7.5, 7.5,
3H), 1.45 (m, 2H), 1.64 (m, 4H), 2.58 (m, 4H), 2.79 (m, 4H),
4.04 (¢, T = 6.0, 6.0, 2H), 4.36 (s, 2H), 6.65 (d, J = 8.6,

30 2H), 6.88 (4, J = 8.6, 2H), 6.96 (dd, J = 2.6, 9.2, 1H), 7.07
(8, T = 2.6, 1H), 7.30 (4, J = 8.5, 1H), 7.53 (4, J = 8.5,
1H), 7.73 (3 = 9.1, 1H); EA calc'd for C 80.17, H 8.02, N
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5 [ 2- (4-cycl ohexyl ) - 6- hydr oxynapht hal en-1-yl ] [4-[2-(1-

pi perdi nyl ) et hoxy] phenyl ] net hane hydrochl ori de [err] 10

Prepared in the sane manner as shown in Exanple 1 using the product of

Preparation 6 (1.1 g, 2.31 mml ), lithium al um num hydride (9.2 nml of a
1M solution in tetrahydrofuran, 9.2 mol ), and anydrous teE rﬁ@fﬂ@t’ur an
(100 m). AcidwWovwaai&dn 15 of the crude reaction product (10

HC1/ 100 m t et rahydrof uran) gave 0.3 gw§$4° of the desired product as

a | ight brown solid: M5 (FD) me 460 ( IR 3163.66 cnjerr];

[err]H NVR (300 Mz, DMBO-d6) 8 1.15-1.21 (m 2H), 1.29-1.59 (m 10H),
1.82-1.87 (m 2H), 2.46-2.54 (m 4H), 2.57 (t, J = 5.8, 20 5.7, 2H),
2.85-2.90 (m 113.603. foundi C 80=18, 88 803, N 3354t MS (FR) m/B.3905(0);2ER,

4.31 (s, 2H), 4.(@hcly) 1]51;'9 4389716H=1.6. 75 (d, J =8.6, 2H), 6.89-7.02
(m 4H), 7.33 (d, J = 8.7, 1H), 7.53 (d, J =8.7, 1H), 7.77 (d, J =
9.2, 1H), 9.57 (s, 1H).

PGT/ US96/ 12387 WD 97/ 04763 Example 2 - 34-

[ 2- (1-Hexyl ) 56- hydr oxynapht hal en-1-yl ][ 4-[ 2-(1-

[ dinyl)eth henyl th hyd hlL.oride 5
piperdinyl)e OXVM’-? chgoh%r:]:%rl Grgﬁydgyxy%aphthalen-l-yll [4-[2~-(1-

piperdinyl)ethoxy]phenylimethane hydrochloride

10

Prepared in the same manner as shown in Example 1 using the
product of Preparation 6 (1.1 g, 2.31 mmol), lithium aluminum
hydride (9.2 ml of a 1M solution in tetrahydrofuran, 9.2
mol), and anydrous tetrahydrofuran (100 ml). Acidification
15 of the crude reaction product (100 ml 1 N HC1/100 ml
tetrahydrofuran) gave 0.3 g (34%) of the desired product as a
light brown solid: MS (FD) m/e 460 (M+); IR 3163.66 cm1;
1H NMR (300 MHz,DMSO-dg) & 1.15-1.21 (m, 2H), 1.29-1.59 (m,
10H), 1.82-1.87 (m, 2H), 2.46-2.54 (m, 4H), 2.57 (t, J = 5.8,
20 5.7, 2H), 2.85-2.90 (m, 1H), 3.13 (4, J = 4.8, 1H), 3.93 (t,
J=15.9, 5.9, 2H), 4.31 (s, 2H), 4.52 (4, J = 4.3, 1H), 6.75
(d, y = 8.6, 2H), 6.89-7.02 (m, 4H), 7.33 (4, J = 8.7, 1H),
7.53 (4, J = 8.7, 1K), 7.77 (4, J = 9.2, 1H), 9.57 (s, 1H).
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[err] Prepared in the sanme manner as shown for Exanple 1 using the
product of Preparation 7 (1.1 g, 2.39 mmol), lithiumalum num 10 hydride
(7.2 M of a 1.0 Msolution in tetrahydrofuran, 7.2 mol ), and
tetrahydrofuran (150 m). Acidification of the crude reaction mxture
(200 M 1 NHCA/100 m tetrahydro- furan) gave 0.10 g (9% E%ﬂééﬁas
desired productWag7/e4763 ght yell ow foam [err]H NWR (300 }sferr]
0.97 (t, J =6.7, 6.7, 15 3H, 1.31-1.80 (§; _14H), 2.69-2. 96 (m 8H), 4.16
(t, J =50, 5.8, 2H), 4.47 (s, 2H), 6.767(d, J = 8.6, 2H), 7.00 (d, J
= 8.5 2H), 7.07 (dd, J =9.0, 2.5, 2.5, 1H), 7.19 (d, J = 2.6,

1H, 7.39 (d, J =8.7, 1H), 7.63 (d, J =8.4, 1H), 7.85 (d, J = 9.2,
1H). 20 Pr epar at

[ 3, 4- Di hydro-2-cycl ohexyl - 6- met hoxynapht hal en-1-yl ] [ 4-

[ net hoxypheny! | net hapongy 2 \er, 97

PCT/ US98/ 12387 E£061 2Rexy2)¥d Jnyaroxynapneihifyed -1 GﬁrB‘ 3£358&5ensi on
of - sodi um hydri de (1PAReFaimyl bevhoxylphapyrllimethanei hydxioclilorble 9
mol ) stirring in tetrahydrofuran (100 m) at 0 C was slowy added a
sol ution of di phenyl chl oragp , LF -36.9 mmol ) and the 5
product of Preparation 1 (10. 4 t et rahydr of uran (100
m.). After 1.5 hours, additions Byt shl or o- phosphate (5 L) was
added and the reaction al | owed tdKHroceed or 2.5 hours then quenched
W th saturated aqueous ammoni um chl org Ty Tag” Mea ™ m xture was 10
extracted with ethyl acetate and the cong Jpani c extracts washed
wi th saturated aqueous anmoni um chl or i B g

Prepared in the same manner as shown for Example 1 using the
product of Preparation 7 (1.1 g, 2.39 mmol), lithium aluminum
10 hydride (7.2 ml of a 1.0 M solution in tetrahydrofuran, 7.2
mmol), and tetrahydrofuran (150 ml). Acidification of the
crude reaction mixture (100 ml 1 N HC1l/100 ml tetrahydro-
furan) gave 0.10 g (9%) of the desired product as a light
yvellow foam: 1H NMR (300 MHz,CDCl3) 5 0.97 (t, J = 6.7, 6.7,
15 3m), 1.31-1.80 (m, 14H), 2.69-2.96 {(m, 8H), 4.16 (t, J = 5.9,
5.8, 2H), 4.47 (s, 2H), 6.76 (4, J = 8.6, 2H), 7.00 (4, J =
8.5, 2H), 7.07 (dd, g = 9.0, 2.5, 2.5, 1H), 7.19 (4, J = 2.6,
"), 7.3%9 (4, g = 8.7, 1H), 7.63 (4, J = 8.4, 1H), 7.85 (d, J

= 9.2, 1H).
20
Ereparation 8
[3,4-Dihydro-2~-cyclohexyl-6-methoxynaphthalen-1-yl][4~
[methoxyphenyl]lmethanone
25
MeO.
0
MeO
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brine. The organic extract was dried (sodiumsulfate), filtered, and

concentrated. The resulting yellow oil was purified by flash
chromat ography (silica gel, 20-35%ethyl 15 acetate/ hexane gradient) to
give 11.2 g of the enol phosphate as a yellow oil which was enployed in

t he subsequent ste Wi t hout further purification. Thus, nol
phosphat e 9'89%’@30I ved in tetrahydrofuran (150 ni) and cg’g—r%b@'%ﬁ
C. To this stirred solution was added copperzgu onmi de- 20 dinethlysul fide

conplex (4.20 g, 20.46 nmmol) foll owed by cycl ohexyl magnesi um br om de
(10.2 nL of a 2.0 Msolution in t et rahydrof ur an, 1rrrm|) After 2

hours, addition Siu nL dded. The
resul ting aJFutalsortls V\ééggﬁ%v%%mﬁ%?e g&‘gfﬁggqt&?o %f Lfr(ﬁ t hen 25

war med to -20[ er digpensdosuinauinenal, Q}tlenaﬁeﬁi mmial) ativring din of

s ?L ulr at edt a?ueougeefamt irg fupdh waw mLih@empx teu rvﬁs\/\@iowly a&i@dt 38%2%2%%:2

et hyl acetate an £, 0 ext.rac sat ura

amoni um chi ori d&f m"gﬁghfﬁ@h H‘ag%ggﬁr@s or 13\@037 mgi)dr% theqdi um

sul fate), fil%erprodugidof0Prepaxation dd.(10h¢ geA3.5 mpod) | fiwas purified by
;Lgtsgt el hexggtraogEE I en )bfﬁ§a+{/gf%(gﬁ1hx)t e Xfrse gé:?leloa(&ﬁ@ﬂnalduct

al ong with phenof® %‘fﬂ@‘#ﬂ?’é&'%‘ ogphats Lsiéof“y d"#ﬁh added gpd the Hesctinn
extracted with 1ammaospsodeem fodr2a i HeursS thidre quegehed widh aaturased
dried (sodi um subggédis ainhbhﬁﬁﬂdchféﬁde. ﬁQ@é‘{Hf h?d "%53 25 ¢
(2699 of the ge5| red cpr duct as tye Fow ol t?'

C[x:13 8 1. o% % %hYl ace ed org'an:l.c

PCT/ U896/ 2387 extracts washed with saturated aqt%bus ammon(.mn dh—])quﬁeSﬂ.hén 64
(m 6H), 2.20 (morisd, w::fianﬁc—eﬁ:ﬁct was7d151e£|")sodgu§3sﬁifatk) 5 67

(7d6 JZED 8. 2 7?H§ %%‘%d a"?d °‘3°en¥a§ q H)Tg g‘éﬁi"&tl\!‘g—YSZ‘r"Wz‘Hﬁ W;DS% (d,

J =8.8, 5 2H); pmtm byl §1388 ¢hromatiodgrafhir] 63illias gel, c20 €359 .ethyl

Prepar ation 15 ackBatdyHexane BerféﬁéPW%vQ Bl wtaehk héheD photbhhée

10 as a yeﬂow oﬁpwﬁggx waneEtem% &?gd in the subsequent step
without further purification. Thus, the crude enol phosphate
was dissolved in tetrahydrofuran (150 mL) and cooled to -78°
C. To this stirred solution was added copper bromide-

20 dimethlysulfide complex (4.20 g, 20.46 mmol) followed by
cyclohexyl magnesium bromide (10.2 mL of a 2.0 M solution in
tetrahydrofuran, 5.1 mmol). After 2 hours, additional
cyclohexyl magnesium bromide (5 mL) was added. The resulting
solution was allowed to stir at -78° C for 1 hour, then

25 warmed to -20° C and subsequently quenched with a solution of
saturated agqueous ammonium chloride. The mixture was
extracted with ethyl acetate and the organic extract washed
with saturated aqueous ammonium chloride and brine. The
organic portion was dried (sodium sulfate), filtered, and

30 concentrated. The resulting o0il was purified by flash
chromatography (silica gel, 100% hexanes to 10% ethyl
acetate/hexane gradient) to give a mixture of the desired
product along with phenol. This material was dissolved in
ethyl ether and extracted with 1 N agqueous sodium hydroxide.

35 The organic extract was dried (sodium sulfate) . filtered, and

concentrated to yield 3.25 g (26%) of the desired product as
a yellow oil: 1H NMR (300 MHz CDCl3) & 1.08 (m, 2H), 1.32-1.37
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[err] To a solution of ethanethiol (0.91 nL, 12.4 mmol) stirring in 15
Et20 (30 nL) at O[err] C was added n-BuLi (6.70 nL of a 1.6 Min

hexanes, 10.72 mmol) dropwi se. After 0.5 hours, the mxture was
concentrated to dryness. To this white solid was added a sol ution of

t he product of ion 8 (3.10 g, 8.24 mmol) in :

N, N- di net hylfor‘ﬁé%g(% m.) and the resulting mxture 20 hlég%‘/ggﬁ{%ssgo C.
After 4 hours, the mxture was cooled to =36anbient tenperature, quenched
Wi th saturated aqueous anmoni um chl oride, and concentrated. The
resulting material was di ssolved in ethyl acetate and extracted with
sat ur at ed aqlreolB)antodl+in &l (o, i 6R) , Th00(@aNL8) pA 330neas Lrd ad 25
(sodi um sul fat e) | Ioker ed, gangd. congept s at he ltin ojd was
purified by flas?fgc'hrz?)ﬁrrétg'?gpﬁ%/ ggi"l g:0 e'f"',q;'_lﬁée’?,o/5‘3%J (el Rg - 3% (.
acét at e/ hexane gt &nf? 1(8dgi':(/e'= .36 8.381R)yi 61.87 (d, Base8.én 1)k e ed
starting materiald, & =t Desdemty eglgohqaol g = 8.35 anyel T @8 Qal,: g 4H MVR (300

s S 7 o o A S, ) B e L 1T 0

1H), 2.68 (d, J=28.5 1H, 6.72 (d, J = 2.7, 1H), 6.82 (d, J = 8.7,
2H) WO 97/ 04763 Preparation o

PCT/ US96/ 12387 -37- 7.91 (d, J =
8.6, 2H; ; M5 (FD) me 362 (M+); IR (CDO 3) 1651.28 cnjerr]. 5

[ 3, 4- Di hydr o- 2- c{3) $nBihwdzan? texehabexyi-éraetidkynaphthalen-1-¥2] [4~
(1-pi perdinylg ethoxy]phenyl] nmethp828%yphenyl]methancne

MeO

To a solution of ethanethiol (0.91 mL, 12.4 mmol) stirring in

15 Et20 (30 mL) at 0° C was added n-BulLi (6.70 mI, of a 1.6 M in
hexanes, 10.72 mmol) dropwise. After 0.5 hours, the mixture
was concentrated to dryness. To this white solid was added a
solution of the product of Preparation 8 (3.10 g, 8.24 mmol)
in N,N-dimethylformamide (30 mL) and the resulting mixture

20 heated to 90° C. After 4 hours, the mixture was cooled to
ambient temperature, quenched with saturated aqueous ammonium
chloride, and concentrated. The resulting material was
dissolved in ethyl acetate and extracted with saturated
aqueous ammonium chloride. The organic portion was dried

25 (sot_iium sulfate), filtered, and concentrated. The resulting
oil was purified by flash chromatography (silca gel, 10%-30%
ethyl acetate/hexane gradient) to give 1.56 g (81% yield
based on unrecovered starting material) of the desired phenol
as a yellow oil: 1H NMR (300 MHz, CDCl3) & 1.06-1.68 (m,

30 10H), 2.20 (m, 1H), 2.37 (t, J = 7.3, 8.4, 2H), 2.83 (t, J =
8.0, 7.7, 2BH) 3.75 (s, 3H), 6.54 (ad, J = 2.7, 1H), 2.68 (4,
J= 8.5, 1H), 6.72 (d, § = 2.7, 1H), 6.82 (d, T = 8.7, 28),

SUBSTITUTE SHEET (RULE 26)



10 To a solution of the product of Preparation 9 (1.93 g, 5.32 nmol )

stirring in NN-dinethylformam de (40 nL) at anbi ent t enper at ure was
added N-(chl oroethyl) pi peridi ne hydrochl ori de (0.98 g, 5.32 nmol)

fol |l owed by anhydrous pot assium carbonate 15 (3.68 g, 26.60 nmol). After
18 hours, ethyl acet was added and the reacti on was ex},F?ﬁ, th
wat er then bri YEO 97/04 he organi c extract was dried (sodium su thg)ﬁm
filtered, and concentrated. The resul tigyg brown oil was purified by
flash chromat ography (150 g silica gel, CHC13 to- 5% MeOH CHC 3 20
gradient) to vyield 2.40 g (95 0/() of the desired product as an orange
f oam [err]H—N 0 [err 1. 2- 5(m
14H), 2.19 (m N?Féé %’g@zgt Byig i gs (Qgh)mn}%% s P ) ‘ﬁ%&?
2.77-2.85 (m A4MP31R2& T 415(t J = 5.9, 2H), 655(dd
J = 2.7, 8.5, 1H), 667(dJ 85 1H), 256.71(d,J=25 1H), 6.88
(d, J =8.7, 2H), 7.93 (d, J = 8.7,.2H . M5 (FD) nle 474 (M+); IR
(GDC13) 1653 cnferr]. : WO 97/

PCT/ US96/ 12387 - 38-

Exanpl e 5 faeixby@fmmwnamw?o%&agdnife o AL

pi perdi nyl) ethoxy] phe ution o

pr oduct of Exanp| e 4 (2[ 'P&P&,}'%%)Gthoxy]phenyl]methlnone

O‘/\/

10

To a solution of the product of Preparation 9 (1.93 g, 5.32
muol) stirring in N,N-dimethylformamide (40 mL) at ambient
temperature was added N-(chloroethyl)piperidine hydrochloride
(0.98 g, 5.32 mmol) followed by anhydrous potassium carbonate

15 (3.68 g, 26.60 mmol). After 18 hours, ethyl acetate was
added and the reaction was extracted with water then brine.
The organic extract was dried (sodium sulfate), filtered, and
concentrated. The resulting brown oil was purified by flash
chromatography (150 g silica gel, CHCl; to 5% MeOH/CHCl3

20 gradient) to vyield 2.40 g (95 %) of the desired product as
an orange foam: lH-NMR (300 MHz, CDCl3) § 1.08 (m, 2H), 1.32-
1.65 (m, 14H), 2.19 (m, 1H), 2.33 (t, J = 7.5, 8.1, 2H), 2.51
(m, 4H), 2.77-2.85 (m, 4H), 3.75 (s, 3H), 4.15 (t, J = 6.0,
5.9, 2H), 6.55 (dd, J = 2.7, 8.5, 1H), 6.67 (d, J = 8.5, 1H),

25 6.71 (4, J = 2.5, 1H), 6.88 (4, J = 8.7, 2H), 7.93 (d, T =
8.7, 2H); MS (FD) m/e 474 (M+); IR (CDCl3) 1653 cm-l.
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10 stirring in tetrahydrofuran (50 nL) at 0 C was added |ithium

al um num hydride (8.9 nL of a 1.0 Msolution in tetrahydrofuran, 8.9
miol ). After 1.5 hours, the reaction was carefully quenched with

sat urated aqueous sodi um potassiumtartrate foll owed by addition of
et.hyl acetate. 15 The resulting m xture was extracted with s 87
aqueous SoOWQRTMBE3assi umtartrate then brine. The organic éextract

was dried (sodiumsulfate), filtered, and cqﬂgentrated The resul ting
oil was dissolved in ethyl acetate (100 m.) ‘and this solution was
saturated with hydrochloric acid gas then 20 stirred at anbient tenperature
for 45 m nutes before quenching with saturated aqueous sodi um

bi carbonate. This solution was extracted with saturated aqueous sodi um
bi carbonate, dried (sodiumsulfate), filExanglead concentrated. The
resulting material was purified by flash 25 chromatography (200 g silica
gel, 5% MeOH CHCL3) to ive a yel | ow foam whi ch was used wi t hout
further purificationt® °#ﬂ%§’ygﬁé(ﬂﬁﬁk?*%%%?FBH‘&H&nRRY%bE‘HFQSGFVed in

di ssol ved 5in ethyl etherpipdr@imyl)dthic®i] oRbenydjatbtthdie hydrochl oric
acid gas. After 0.5 hours, the m xture was concentrated to 30 yield 1.73 g

(859% of the desired product as a th{ck\Oi b: NVR (300 IVHz,
CDC13) [err] 1.31 - 2.76 (m 16|—|),€sz, ° 6.1, 2H), 2.93 (m
- 4H), 3.90 (s, 3H), 4.04 (t,. J = 6. .1, ' (s, 2H), 6.76 (d, J
= 8.6, 2H), 6.96 (d, J = 8.6, -HOP 97/ 04

PCT/ US96/ 12387 Ny RS- 2H), 7.05 (dd,
J=2.6, 9.2, 1H), 7.11 (d, J = 2.7, 1H) A (d, J =8.6, 1H7.66 (d,
J =8.6, 1H, 7.83 (d, J = 9.2, 1H) . ¥g0 ca C for C 75.36, H 8.16, N
2.84; found C 75.57, H 7.99, N 2.63; M5 (FD) me 457 (M+ - HCl); IR

f?gg?oﬁgia 23 ﬁr&@)%%%% q[rhglf thf eﬁ?uﬂfct‘[o ﬁ:am gle 4 (2. 1653 %440 mmo1)

pi per di nyl ) eti? fﬁgﬁgﬁyg]ﬁ%tqﬁﬁﬁ§hﬁ pERFAD(3feml) at 0° C was added lithium
aluminum hydride (8.9 mL of a 1.0 M solution in
tetrahydrofuran, 8.9 mmol). After 1.5 hours, the reaction
was carefully quenched with saturated aqueous sodium
potassium tartrate followed by addition of ethyl acetate.

15 The resulting mixture was extracted with saturated agueous
sodium potassium tartrate then brine. The organic extract
was dried (sodium sulfate), filtered, and concentrated. The
resulting oil was dissolved in ethyl acetate (loolmL) and
this solution was saturated with hydrochloric acid gas then

20 stirred at ambient temperature for 45 minutes before
quenching with saturated agqueous sodium bicarbonate. This
solution was extracted with saturated agqueous sodium
bicarbonate, dried (sodium sulfate), filtered, and
concentrated. The resulting material was purified by flash

25 chromatography (200 g silica gel, 5% MeOH/CHCl3:) to give a
yellow foam which was used without further purification.
Thus, the crude reaction product was dissolved in dissolved
in ethyl ether and this solution saturated with hydrochloric
acid gas. After 0.5 hours, the mixture was concentrated to

30 yield 1.73 g (85%) of the desired product as a thick oil: 1H
NMR (300 MHz, CDCl3) &§ 1.31 - 2.76 {m, 16H), 2.74 (t, J = 6.1,
6.1, 24), 2.93 (m, 4H), 3.90 (s, 3H), 4.04 (t, g = 6.1, 6.1,
2H), 4.42 (s, 2H), 6.76 (d, J = 8.6, 2H), 6.96 (d, J = 8.6,
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In a re-seal abl e reaction vessel, a chilled (O[err] C solution 15 of the
product of Exanple 5 (0.50 g, 1.01 mmol) in di chl oroet hane (10 nlL) was
saturated with boron trichloride gas. The reaction vessel was seal ed
and the m xture warned to anbient tenperature. After 6.5 hours, the
sol ution was 3 ﬁful |y quenched with nethanol then dilut eqc\f.h;spﬁ,ﬂgg:,yl
20 acetate. The'® fsc portion was extracted with saturated aqueous
sodi um bi carbonate, brine, dried (sodiumsuldgte). filtered, and
concentrated. The resulting oil was purified by flash chromat ogr aphy
(50 g silica gel, 2% MO+ CHC13) and t he hydrochl ori de salt was

d | | 1 59 d
orepar ed as |0 EyarpiE ¢ “w £ %&2?308 frmsn fg s W IR
(m. 16H), 2.50 ( a{f b6, Yo §& (43 5 8,6,51K 2|1|)832(®oa(m 91B), 4.05
(t, J=5.9, m)aamg-d £ (c5,7528%, B. SN 2. 548 5fo1§-ld)c 659371% J

= (3;5, 3%5% 7@ %fmg, g%;?ﬁ@ Fam9§&;7 &5%(»1» 07#?& I8 (rtiad 62 %%

EA calc'd for : H 8.41, N 3.16; found C 80.57, H8.10, N 3
M5 (FD) me 444 (M) . WO 97/ 04763

PCT/ US96/ 12387 - 40-

[ 3, 4- Di hydr o- 2- cycl ohexyl - 6- hydr oxy- nap == 5

yl][4-[2-(1- plperldlnyl)ethoxylphenyl]nethanone
[2-Cyclohexyl-6-hydroxynaphthalen-1-yl] [4-[2-(1-
10 piperdinyl)ethoxylphenyl]methane hydrochloride

In a re-sealable reaction vessel, a chilled (0° C) solution
15 of the product of Example S5 (0.50 g, 1.01 mmol) in
dichloroethane (10 mL) was saturated with boron trichloride
gas. The reaction vessel was sealed and the mixture warmed
to ambient temperature. After 6.5 hours, the solution was
carefully guenched with methanol then diluted with ethyl
20 acetate. The organic portion was extracted with saturated
aqueous sodium bicarbonate, brine, dried (sodium sulfate),
filtered, and concentrated. The resulting oil was purified
by flash chromatography (50 g silica gel, 2% MeOH/CHCl3) and
the hydrochloride salt was prepared as in Example 5 to yvield
25 0.10 g (35% yield based on unrecovered starting material): 1H
NMR (300 MHz, CDCl3) 8§ 1.27 - 1.81 (m, 16H), 2.50 (m, 4H),
2.79 (t, J = 5.5, 5.7, 2H), 2.90 (m, 1H), 4.05 (t, J = 5.9,
5.8, 2H), 4.38 (s, 2H), 6.67 (d, J = 8.5, 2H), 6.91 (4, J =
8.5, 2H), 6.96 (ad, J = 2.7, 9.2, 1H), 7.07 (4, J = 2.5, 1H),
30 7.41 (d, 0 = 8.7, 1H), 7.56 (d, J = 8.7, 1H), 7.78 (d, J =
9.06, 1H); EA calc'd for C 81.27, H 8.41, N 3.16; found C
80.57, H 8.10, N 3.47; MS (FD) m/e 444 (M+).
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I R s TS
[err] Prepared in the sane manner as shown in Preparation 5 using 10
the product of Exanple 4 (7.7 g, 16.3 mmol), al um num chloride (10.8 g,

81.3 mml) and ehtnaethiol (6.0 nL, 81.3 nmol ) in dichl oronet hane (200

m) to providelBSgof the desired material as a tan solid: EA calc'd
C .78. 4, H811 N found C 78.90, H 7.38, N. 2.83, MNopéfrbResritss7 -
(Mt); IR 15 ?7%7 1598 cnerr]; HNW (CDC13) 7.99 (d, J=9 Hz, ZH),
6.80 (d, J=9 Hz ZH), 6. 70 (d, J=2 Hz, 1H).4¢- 65 (d, J=9 Hz, 1H), 6.50
(dd, J=9.3 Hz, 2H), 4.20 (t, J=6.1 Hz, ZH, 2.2 - 3.-0 (series of M 7H),
1-1.8 (series of m16H). 20 Exampl e 7

[ 3, 4- Di hydr o- 2- cycl ohexyl - 6- hydr oxy- napht hal en-1 - yl][4- [2- (1

- pi peridi nyl) et hoxyl phenyl ] met hanol ! err] ﬁ; To a sol ution of

t he product of Preparation 10 (30 nySset stirring
tetrahydrofuran (5 nl) at 0 C was added l'ithium al um num hydride (0.2

gET?LSSG}lgg§$|UtI?g hgnihYd’°‘3 °¥$&gi Qﬁa@%-hw' zoxy-naphthalen-1-

t et'r ahydr of uBan, 0. 21kkdi)[2-THe-piperidinyds &M#MJ Db‘ﬂb’éﬂﬂ'thkmr ature
and quenched after 4 hours with saturated aqueous sodi um.bi car bonat e.
The m xture was extracted with et ,\/gcetate and the conbi ned organic
extracted washed with brine, < ;N

Prepared in the same manner as shown in Preparation 5 using

10 the product of Example 4 (7.7 g, 16.3 mmol), aluminum
chloride (10.8 g, 81.3 mmol) and ehtnaethiol (6.0 mL, 81.3
mmol) in dichloromethane {200 mL) to provide 1.35 g of the
desired material as a tan solid: EA calc’d C 78.4, H 8.11, N
3.05, found C 78.90, H 7.38, N. 2.83, MS (FD) 459 (M+); IR

15 (kBr) 3347, 1598 cm~l; H NMR (CDCla) 7.99 (4, J=9 Hz, 2ZH),
6.80 (4, J=9 Hz, ZH), 6.70 (4, J=2 Hz, 1H), 6.65 (4, J=9 Hz,
1H), 6.50 (ad, J=9.3 Hz, 2H), 4.20 (t, J=6.1 Hz, ZH, 2.2 ~
3.0 {(series of M, 7TH), 1-1.8 (series of m 16H).

20 Exanple 7

I13,4-Dihydro-2-cyclohexyl-6-hydroxy-naphthalen~-1-
yll[4~-[2-(1~-piperidinyl)ethoxylphenylimethanol

CN/\, OH

25 H
To a solution of the product of Preparation 10 (30 mg, 0.6

mmol) stirring tetrahydrofuran (5 ml) at 0° C was added
lithium aluminum hydride (0.2 mL of a 1 M solution in
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5 dried (MySOerr]), and concentrated. Purification by radial

chromat ography (Si @2, 5% MeCH in CH2C12) gave 22 ng (73% of t he
désired product as a yellow solid: 1H NVR (acetone-d6) 7.40 (d, J=8.0
Hz, 2H), 7.31(d J=7.0 Hz, 1H), 6.89 (d, J=8.0 Hz, 2H), 6.81 (9, 1H),
6.-42 (dd, J=8.0 25Hz 1H, 10 6.20 (s, 1H), 4.15 (t, J=6. 06/23387 -
295(M1H)!/’“f J=6.0 Hz, 2H), 2.50-2.60 (m 6H), 2.20 (m 2H),
1.20-1.80 (16H). In the xanplesHIustratlngthe

nmet hods of the 15 present invention, a posf nenopausal nodel was used in
whi ch effects of different treatnments upon circulating |ipids were
det er m ned. Seventy-five day old femal e Sprague Dawl ey rats
(wei ght range 01*‘5256“1’%"‘2(25@)" V\El‘é B R nedber sl ehian dRsywarmed to room

Lapor at ori es <(1I Paempgeatids .andhquanched safware dehblies with lﬁa'tﬁir&téd'é@ugﬁusl
ovari ectomn ze to g ce arl es
Ri ver Laborat or| es, andufe%?%%gqe‘ ﬁaéggﬂtfu[r& %;Q% %ﬁfﬂ-‘% B’ggé t hey
were housed in acetateAndihs sgubine cmagvrmpstmctsedwaas pérw:atdgdom had
ad 25- 1ibit8m ahrdeds (Bgséqdahdatoncentaitiedn! Pl fRdationl By Ordddal and
wat er for one %c ur I.at [ &

1.7[err] Cwth mm%‘?wg}é@gp%ﬁbé ﬁ%ﬁc{m 1% éﬁg&?fldz).rhave 22?‘?% ﬁgébi 85 I n
the room was 12 %ﬂgsirg%tpmcmaﬁoerxem 80130 DOt iR Regahme—ﬁ@sue
Col l ection. Aftrrg0a (aneJ¥eak Hz, 2Hagct|3@t¢d)nggero%'(tﬁgr etogg (dwo weeks

V7 orr) et hyny] 2=8-0 88 o1 e FBLY RSB0 Jrd oo m Ber AT,

unl ess 1(9th65r\iﬁ°séssthllb-d 4 A dtsudperBilm BH) 198 3%5 (M. 1H), 2.80 (t,
car boxynet hyl celgad,.@sgzQr 25l sqolsneg 60 2RY0emwc! edent .20y, 1.20LiB86 were
dosed daily for é‘n ys. Follow ng the dosing regi men, aninmals were
wei ghed and anes I'zed with a

PCT/ US96/ 12387 WD 97/ 04763 -42-

ket anmi ne: Xyl azine (2:1, VWhe|sxamrdesndlivsteidngaipremekieds ofcgheect ed
by cardi ac psnctpiresentheéneentids, W posthfenopausAChbdéT aehd asrap i vgidlon
Wi th 02, the u;‘/\%‘éﬁ%cwaéfr&{@ﬂ’&%nt erbBEREAL BpBndbl RSl NG 190180 % & &t

uteri ne wei ght
determined.

Seventy-£five day old female Sprague Dawley rats
{(weight range of 200 to 225g) were obtained -from Charles
20 River Laboratories (Portage, MI). The animals were either
. bilaterally ovariectomized (OVX) or exposed to a Sham
surgical procedure at Charles River Laboratories, and then
shipped after one week. Upon arrival, they were housed in
metal hanging cages in groups of 3 or 4 per cage and had ad
25 1ibitum access to food {calcium content approximately 0.5%)
and water for one week. Room temperature was maintained at
22.2° £ 1.7° C with a minimum relative humidity of 40%. The
photoperiod in the room was 12 hours light and 12 hours dark.

30 Doging Regimen Tissue Collectijon. After a one week
acclimation period (therefore, two weeks post-0VX) daily
dosing with test compound was initiated. l7c-ethynyl
estradiol or the test compound were given orally, unless
otherwise stated, as a suspension in 1%

35 carboxymethylcellulose or dissolved in 20% cyclodextrin.
Animals were dosed daily for 4 days. Following the dosing
regimen, animals were weighed and anesthetized with a
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5 determ ned. Chol esterol Analysis. Blood sanples were allowed to
clot at roomtenperature for 2 hours, and serum was obtai ned

followi ng centrifugation for 10 mnutes at 3000 rpm Serum 10 chol esterol
was determ ned using a Boehringer Mannhei m Di agnostics high performance
chol esterol assay. Briefly the chol esterol was oxidized t .
chol est-4-en-3-w>ﬁ/!é’7/aﬂd3 hyérogen peroxi de. The hydrogen pe?’Es'{’l"&%"’\%%”s’
then reacted with phenol and 4-am no- phenazone in the presence of
peroxi dase to 15 produce a p-qui none inine4®¥re, which was read
spectrophotenetrically at 500 nm Chol esterol concentration was then
cal cul ated agai nst a standard curve. The entire assay was autonmated
using a Bionek Aketaminet \Brkszime of?:1,20:VUtrdxtnreFandnaiiidodPeanpl el ames

(EPO Assay. Ut eeblYedtadept cardidd ;ﬂm@tu%l ' fueﬁsneinaEEZWéPé lthe gnal ysis.

T ) "ot aPArhR S SO PAAR AR ol vl B A5 e Bl el phovea (P

hydr ogen per oxi d&hanuml@ mdm:.phenyd:mm,aand]ea tfetnakefine orighunt was i ons)

in Tris buffeg, gacesmSfad.nN absorbance was monitored for one mnute at
450 nm The presence of eosonophils in the uterus is an indication of
estrogenic activity of a conpound The maxi mal velocity of a 15 second

i nterval was det i t iBllopd| samplrespwerieoal béwesD tot bot at

reaction curve. yoom ¢ atgraf fé‘f’@%g}s, 1;1@& %te%ybagséﬂt?ﬁn@ was

obt ai ned from fo‘g em ca
PCT/ US96/ 12387 fol ing centr:.fugatlon for 10 m:.mn:,gg at 3000 IPNEnf Se8ike of

Formul a | Colpouciislesteiarluwesolesérmine@ndsing a Boehringet eMdtinh@imon of
Agoni st/ Non- Agonipg b gAGd 3 sthgh performance ERife e?% nggggs trea?e% 814[

show conparati ve results ovari ect om ze

17[err]- 5 et hyan"é%?%ﬁﬂlolwaEEE’Zg dized kg Fbﬂaﬁﬁdﬁ%ﬂe%%ﬁmw éyslreg@h),
and rats treat edperbhidert Zhe hpdpoger pexbxilie wiasetheh reacted with phenol

and 4-amino-phenazone in the presence of peroxidase to

15 produce a p-quinone imine dye, which was read
spectrophotemetrically at 500 nm. Cholesterol concentration
was then calculated against a standard curve. The entire
assay was automated using a Biomek Automated Workstation.

20 Dterine Fosinophil Peroxidase (EPO) Assav. Uteri were kept
at 4° C until time of enzymatic analysis. The uteri were
then homogenized in 50 volumes of 50 mM Tris buffer (pH -
8.0) containing 0.005% Triton X-100. Upon addition of 0.01%
hydrogen peroxide and 10 mM O-phenylenediamine (final

25 concentrations) in Tris buffer, increase in absorbance was
monitored for one minute at 450 nm. The presence of
eosonophils in the uterus is an indication of estrogenic
activity of a compound. The maximal velocity of a 15 second
interval was determined over the initial, linear portion of

30 the reaction curve.

Source of Compound: 1l17a-ethynyl estradiol was obtained from
Sigma Chemical Co., St. Louis, MO.

35
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I nvention. Although EE2 caused a decrease in serum chol esterol when
orally adm nistered at 0.1 ng/kg/day, it al so exerted a stinulatory
action on the uterus so that EE2 10 wuterine weight was substantially
greater than the uterine wei ght of ovariectom zed test animals. This
uterine response to estrogen is well recognized in the art, :
Not only dig t WO sWHPHBuNnds of the present invention genethpygpgﬁﬂge
serum chol esterol conpared to the 15 ovarig tom zed control aninmals, but
uterine weight was only mnimal ly incrédséd to slightly decreased with
the majority - of the fornula conpounds tested. Conpared to estrogenic
conpounds known in the art the beneflt of serun1cho|estero| reductlon
wi t hout adversely alt&isigey ok Formylaci g Andsiom Sk hotestd gl g

As is expressed in the pg REGHRH < A qoid SO 2 S
eval uating the adverse reBgo eo ophi Fon 1 nto the
uterus. The conpounds of ﬁﬁqif nt 1ohean ?RHW<99@@érahyve
increase in the %ulnanmng)fomnenbpmied adazer, vedt s ncddutedt wehl 17ayer of
ovari ect ori 260 Ity ek erABid1AtER]; GH'SRal1y WAL ANIIY form o URSEELN)

I ncrease in eom%&ohll infiltra ata presen
the Tables 1 bel F@FFeE‘T%ate‘i WiitﬁecF‘é%i)’thmEP“Bdﬁ P the: present r eat rrent .

WO 97/ 04763 invention. Although EE; caused a decredd@TAhS8&riIR387

-44- cholesterol Dose
Uerine Wi ght e erlr?le VEE orallg admiﬁg.%ge& at 0.1 rg{gg/ka/daxo | f\tcrease
(V. max) : Choaflfﬁ g¥gyted a st:urmlatory act;on on t:he uterug, ppothat EEese

vs. OVX) 1BF2 uterine weightl was substanfifally greater thldh 4#he uterine 81.4
EXSWW el 0. 13welght of ovazsie}t(?mized test %@mitls. This %Qe%ine regpqpse
60. 2 149 @$strogen is wgllsrecognized in the art.

Not only did the compounds of the present invention
generally reduce serum cholesterol compared to the

15 ovariectomized control animals, but uterine weight was only
minimally increased to slightly decreased with the majority
of the formula compounds tested. Compared to estrogenic
compounds known in the art, the benefit of serum cholestero:
reduction without adversely affecting uterine weight is quite

20 rare and desirable.

As is expressed in the below data, estrogenicity
also was assessed by evaluating the adverse response of
eosinophil infiltration into the uterus. The compounds of
the present invention did not cause any increase in the

25 number of eosinophils cobserved in the stromal layer of
ovariectomized rats, while estradiol cause a substantial,
expected increase in eosinophil infiltration.

The data presented in the Tables 1 below reflects
the response of 5 to 6 rats per treatment.
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Exampl e 2 0.1 32.0 4.8 57.8

1.0 17.1 4.8 71.8 10.0
67 3.6 34.9 Exanple 4 0.1 32.0
2.1 65.5 1.0 30.7 8.1
56. 6 10.0 24. 2 10. 6 3.
Exanple 5 0. IWO97/04763 21.2 21.2 77. 6’“’“59"‘;"%7
1.0 10. 4 4.2 6.3 10.0
6.4 5.3 65. 8 exdtple 6 0.1 65. 7
17.7 57.4 ' 1.0 22.8 4.2
46. 8 10.0 22.0 4.5 63.9
In addition to the denonstrated benefits of the conmpounds of the

present invention, especially when conparegbfe 0 estradiol, the above data
clearly denonstrate thal  Dos&ONPUEBEEneOWeight MUl & TUteffhe EEO €511 OgKTim

m netics. Fuzdnbeundor e, matkalel effSeinayasset oxi col ogiVaataxef f ect Thébasteralal )
wer e observed with any treatment. ¥t eoporosis Test Procedibedenyease
Fol l owi ng the CGeneral Preparation Procedure, infra, the rat
treated daily foEEB5 days (6ermts per treatarent giraip) and sacrefiaced
by carbon di oxi de asphyxi ation on the WO 97/ 04763
PCT/ US96/ 12387 - 45- 36t h dag._ The
35 day time periddaRiestifili®ent to all ow®  maxi mal $-&duction i n2hdhe
density, measured as descri bech herein3.oAt the tinmeinb sacrificegzsithe
uteri were renoved, di Sﬁ?% ed free ofgextraneous tizs%ue, and theg,fduid
contents 5 were expelled before determ nafTon of wet Weight in ordéer'to
confirm estrogen deficiency associated with conplete ovari ect ony.
Ut erine wei ght weexampilei pel yoteduced abouw2.05% in regponse to s7.8
ovariectony. The uteri were then placed ip , 4.8 71.8
10.0 6.7 3.6 34.9
Example 4 0.1 32.0 2.1 65.5
1.0 30.7 8.1 56.6
10.0 24.2 10.6 58.3
Example S 0.1 21.2 21.2 77.6
1.0 10.4 4.2 76.3
10.0 6.4 5.3 65.8
Example 6 0.2 65.7 17.7 57.4
1.0 22.8 . 4.2 46.8
10.0 22.0 4.5 63.9

In addition to the demonstrated benefits of the
compounds of the present invention, especially when compared
5 to estradiol, the above data clearly demonstrate that
compounds of Formula I are not estrogen mimetics.
Furthermore, no deleterious toxicological effects (survival)
were observed with any treatment.
Dateoporogis Test Procedure
10 Following the General Preparation Procedure, infra,
the rats were treated daily for 35 days (6 rats per treatment
group) and sacrificed by carbon dioxide asphyxiation on the
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10% neutral buffered formalin to allow for subsequent 10 hi stol ogi cal

anal ysi s. The right femurs were excised and digitilized x-
rays generated and anal yzed by an inage anal ysis program (N H | mage) at
t he di stal metaphysis. The proxi mal aspect of the tibiae fromthese
animals were al so scanned by quantitative 15 conputed tonogr :

I n accordance WQ¥/WHE above procedures, conpounds of theﬂgf’ég’é’n?’"

i nvention and ethynyl estradiol (EE2) in 20‘{ hydroxypropyl
[err]-cyclodextrin were orally adm nistered %o tes - animals. Proxinal
ti bi ae nmetaphysis data presented in Table 20 2 are the results of formula
| conpound treaégeﬂtgaco to intact and ovariectom zed test

ani mal s. Resul t $%% T o??eﬁa%stid‘@r Pexiod wae FUtdicigarng® bW | oss
whi ch was cakzimal ackduntiondinibbhrad Genistieys heasured ekl avsasideg nul a: %
protection = [ (RNbeehT ] BIDger tihé Pl e BN olid )ueéﬁogexl‘.é5rem%

Table 2

pGCT ConGdSRBFYSL finpenof extragpous tigsue, and thg Sluidceonngnts

EE2 - 5 were expelled befoten@eterminatio®Oof’wet we:.ghEXm:.Qiefr to
g-zoé*”g c%ﬁflrm estrogen deficiency afsach%ted with cg@p}gge

3.0 ny pyagiectomy « pUtergng weightawasdrSutinely refuTedtabont A5

dat a. in YesPondkl td3 ovariectomy. The uter:. were then placed 1n

PCT/ US96/ 12387 408 neutral buffere i

summary, ovariectony 3rral, bufser gnf’?ﬁ“%h&i&geﬁ ow 1=a° SWFFE%? reductlon
in tibae deh8itpissppegicrk enadygis, vehicle treated controls. Orally
admi ni stered et hynyl . Tﬁﬁtfﬁﬁtmfeﬁlﬁfg)wﬁé‘é&&tlgédt&h& diﬁ%alhubdtiaﬂ risk

of uterine 5 h I $_ever-pr.es

The conpounds o%l ?Ee&%irl%{shé &?ﬁéeéﬁa%%&a# an BPENE %Hsg'gngr?%g?lwlﬁl
general , dose- déf@Faentt nehthéiistal mepaginsisgl yThe eroumadunspect ehdhe
present inventi wibigse fromudwise ahishaldavdrecAlBBNEcAInd® Yy FaaALIESEIve

syndr one, 195 kathEE&r£8h6E¥£%399rOSi5-
In accordance with the above procedures, compounds

of the present invention and ethynyl estradiol (EEz} in 20%
hydroxypropyl B-cyclodextrin were orally administered to test
animals. Proximal tibiae metaphysis data presented in Table

20 2 are the results of formula I compound treatments compared
to intact and ovariectomized test animals. Results are
reported as percent protection against bone loss which was
calculated for individual animals by the following formula: %
protection = [ (BMDyestBMDovx) / (BMDgham—BMDovx) x 100.

25 Table 2
Tibia BMD
_ pQCT
Compound/Treatment Dogse /kg_ (% protection)

EE2 0.1 mg 60.9*

Example 6 0.01 mg 23.1
0.1 mg 52.6%
1.0 mg 30.1
3.0 mg S59.6* —_

*P <= 0.5 two tai-le.d Student’s T Test on raw data.
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MCF-7 Proliferation Assay MCF- 7 breast adenocarci noma cells

(ATCC HTB 22) were maintained in MEM (m ni mal essential nmedium phenol
red- 15 free, sigma, St. Louis, NO supplinmented with 10% f et al bovi ne
serum (FBS) (V/V), L-glutamine (2 nmV), sodium pyruvate (1 mMv, HEPES
((.N-[ 2- hydr oxyet hyl ] pi perazi ne-N -[ 2- et hanesul foni ¢ aci 2387
non- essenti al WO MP4ESi ds and bovine insulin (1 ug/nL) (maintenance
medi um). Ten days 20 prior to assay, MCF-7,cells were switched to

mai nt enance medi um suppl enented with 1088 dext ran coated charcoal
stripped fetal bovine serum (DCC-FBS) assay nedium in place of 10%
FBS to deplete internal stores of steroids. MCF-7 cells were r enoved

from nai nt enance flasks UER rRPTEAEY . PRI ECkORYnoD sthed@stnapinaly pgused, ce
CHJETSF (phenol r ﬁd— Bige)f it eeBOteibn in Wibie ldermditECbmparet Z:dTWhogg&'é) :

S were was .
cel I s/ m. qur%?%é\ii%gttreﬁa e\#oggﬁgff@/ogg’gégﬁf g&v@g’gggﬁggdé @Bﬁ.&llat -bottom
m crocul ture wel@ssradink AEEp3oprevantachEhbat kepst buy| Eherisk pfjulering,
COlerr] humi @ f igedm DEURH WichOkndS hiudihene 24| &VlPreseht.  adherence

and equilibration after transfer. Sariaé CH|UtIOﬂS , %f drugs or DVBO as
a diluent control were prEp&rERpaoynds QY the prggent Anveptden 8189 ansterred
to triplicate npreventéedrmme lossfﬁlla)\mmwmqm_em?dq_edim- a final
vol une of 200 PlaccdRaffidyf, dhe?¢Binbo@il oS chaUpSesiint3 Inbentich SkeC2

humi di fi ed , t [sed with tritiated
Chymi o e (PSRELI 19K {59 SSRORGRY ©F BPEaheRcabes SYRFREG by

WO 97/ 04763 10 . particularly osteoporosis. PCT/ US96/ 12387
-47- freezing at -70 C for 24 hours foll owed by thawi ng and
harvesting of mcrogultu usi,n Skatron Sem automati c Cel |
Har vester. Sanpl = Id scintillation using a Wall ac

Bet aPl ace [err] counter. MEB47tbreastTabenochrminowascelimWATES HTBR3)or
certain conpoundger@f mhiSr R{F&E Nin MEMEMhiPihal essential medium, phenol red-
Iabl e 3 15 Cofgoe%lfngi&l%? n?rl .(i(}sg‘figr' eﬁ&)e)supplimented withggriew
1.0 bovine segum (FBS) (V/V), L-glutamine (2 mM),psodium pyruvate
{1 mM), HEPES ((N-[2-hydroxyethyl]lpiperazine-N’'-[2-~
ethanesulfonic acidll0 mM}, non-essential amino acids and
bovine insulin (1 ug/mL) (maintenance medium). Ten days
20 prior to assay, MCF-7 cells were switched to maintenance
medium supplemented with 10% dextran coated charcoal stripped
fetal bovine serum (DCC-FBS) assay medium) in place of 10%
FBS to deplete internal stores of steroids. MCF-7 cells were
removed from maintenance flasks using cell dissociation
25 medium (Ca++/Mg++ free HBSS (phenol red-free) supplemented
with 10 mM HEPES and 2 mM EDTA). Cells were washed twice
with assay medium and adjusted to 80,000 cells/mL.
Approximately 100 uL (8,000 cells) were added to flat-bottom
microculture wells (Costar 3596) and incubated at 37° C in a
30 5% CO; humidified incubator for 48 hours to allow for cell
adherence and equilibration after transfer. Serial dilutions
of drugs or DMSO as a diluent control were prepared in assay
medium and 50 pL transferred to triplicate microcultures
followed by 50 uL.assay medium for a final volume of 200 puL.
35 after an additional 48 hours at 37° C in a 5% CO; humidified
incubator, microcultures were pulsed with tritiated thymidine
(1 uCi/well) for 4 hours. Cultures were terminated by
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6 0.6 DMBA- | nduced Mammary Tunor | nhibit

ion 10 Estr ogen- dependent manmary tunors are produced in

femal e Sprague-Dawl ey rats which are purchased from Harl an | ndustries,

I ndi anapolis, Indiana. At about 55 days of age, the rats receive a
single oral feeding of 20 ng of 7, 12- di met hyl benz[ a] ant hy, 1gVBA) .
About 6 weeks H?Q@?“‘WBA 15 administration, the manmmary gl and a%ﬂgnﬁ

pal pated at weekly intervals for the g_p@ﬁar ance of tunors. Whenever one
or nore tunors appear, the |ongest an ortest dianeters of each

tunor are neasured with a netric caliper, the neasurenents are
recorded, and that animal is selected for 20 experinentation. An attenpt
i s made to unif&reszing atr rB0Y & for 28nhovrs i finldowedeby okhawinsk #ndn t he

treated and Conhaﬂesq:ria PSE mcr&ddﬂftu&bat uding A Ekaczef SelHvtonatic
equi val ently di

en.test qroups. Contr est
Groupe Tor vaohCell HASYSEEere  SaMiRE weeB' LAl RIASY bl ERoA
Conpounds of Fonsing a8 WaldagdRetaRkanec§ counksr. Resuhediigh TableapcbelPheal
injections if 24 atied. 108p fldertain cofdelnds afnthe spresmhtcdapenniomare

ei t her di ssol ved or suspended in 0.2 nL corn oil. Each treatnent,

I ncl udi ng acacia and corn oil control treatnents, is adm ni stered once
30 daily to ewwnlflal funme

measur enent and_sEbep pie B ) - IC5 e

week by the above- rrentloned nelhod The WO 97/ Oy @3

PCT/ US96/ 12387 - 48- treatment and
measurenents of animals conti néje for 3to 5 weeks at whch tine the
final areas of the tunors are determ ned. For each corjfuhd and contr ol
treatnment, the change in tée nmean tunor area is determgegfd. 5

Ut eri ne Fi br osis=Test—Proceuures Test 1 Between 3 and 20

wonen having uterine fibrosis are 10 adm ni stered a conmpound of the present
i nvention. The TMpa e is fromO0.1 to 1000

Mg/ day, andgghe  peri Oﬁseéoaamp%haaat %ﬂmfar} YBRLPS are produced in
female Sprague-Dawley rats which are purchased from Harlan
Industries, Indianapolis, Indiana. At about 55 days of age,
the rats receive a single oral feeding of 20 mg of 7,12~
dimethylbenz[alanthracene (DMBA). Aabout 6 weeks after DMBA

15 administration, the mammary glands are palpated at weekly
intervals for the appearance of tumors. Whenever one or more
tumors appear, the longest and shortest diameters of each
tumor are measured with a metric caliper, the measurements
are recorded, and that animal is selected for

20 experimentation. Aan attempt is made to uniformly distribute
the various sizes of tumors in the treated and control groups
such that average-sized tumors are equivalently distributed
between test groups. Control groups and test groups for each
experiment contain 5 to 9 animals.

25 Compounds of Formula I are administered either
through intraperitoneal injections in 2% acacia, or orally.
Orally administered compounds are either dissolved or
suspended in 0.2 mL corn oil. Each treatment, including
acacia and corn oil control treatments, is administered once

30 daily to each test animal. Following the initial tumor
measurement and selection of test animals, tumors are
measured each week by the above-mentioned method. The
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The wonen are observed during the period of adm nistration, and up to 3
nmont hs after di scontinuance of 15 adm nistration, for effects on uterine

firbrosis. The sane procedure is used as in Test 1, except
t he period of adm nistration is 6 nonths. 20 Test 3

The sane procedure is used as in Test 1, except the perio .
adm ni strati on WO91/0476%r. 25 Test 4 A. Induction of fi b?Sf@s’f‘G%%sr"s I n
gui nea pig. - Prolonged estrogep stinulation is used to induce
| ei omyomata in sexually mature fenal e gui nea‘&ﬁl gs. Aninmals are dosed

with estradiol 3-5 tinmes per week by injection for 30 2-4 nonths or until
tunors arise. Treatnents consisting of a conmpound of the invention or
vehicl e is admi nF¥eatmaptyangymeasurenenty. 9f apised sagantiue forndl 50 e

gavc_ri ficed ?nd t heeks EE]Eﬁ which bBime adiectinal ﬁ&ﬂd g/ oFd ther cuns akegr essi on.
5 B. Inplantaty ] mag, Ut er i ' | | SS i ] ce.

o 057 0ayay o akOBrfindd! "™ ok A4 ohbBuRk ‘hid YErbE Mllimenc, EhE

- 49: changqjigx (Fhef meAN HEUMOY PEPani® derexpdnedpl anted into the
peritoneal ca®i ty and or uterine nyonetriumof sexually mat ur e,
castrated, fenal gtenime Bl i ExPestn Rroceduresien are supplied to induce
grom h of the explanted tissue. In sone 5 cases, the harvested tunor cells
are cultured in Wekgogprior to inplantation. Treatnment consisting of a
conmpound of the present invention_or vehicle is supplied by gastric

| avage on a dai |y basiRetgens3)gndil yonen hapinsurexine eihrnsdsaage
nmeasur ed f or 1gr oskihini stearpd =S compouid tdfe thenpredertadnivention .10 Thiehamodetr |

is harvested to a3Sesmpdila HatlinSsCirdd'QsOE98R 0.1 to 1000 mg/day, and the
beriod of administration is 3 months.
The women are observed during the period of
administration, and up to 3 months after discontinuance of
15 administration, for effects on uterine fibrosis.

Iest 2
The same procedure is used as in Test 1, except the
period of administration is 6 months.

20
Test 3
The same procedure is used as in Test 1, except the
period of administration is 1 year.
25 Test 4

A. Induction of fibroid tumors in guinea pig.

Prolonged estrogen stimulation is used to induce
leiomyomata in sexually mature female guinea pigs. Animals
are dosed with estradiol 3-5 times per week by injection for

30 2-4 months or until tumors arise. Treatments consisting of a
compound of the invention or vehicle is administered daily
for 3-16 weeks and then animals are sacrificed and the uteri
harvested and analyzed for tumor regression.

35 B. Implantation of human uterine fibroid tissue in nude
mice.
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A. Tissue fromhuman uterine fibroid tunors is harvested and

mai ntai ned, in vitro, as primary nontransformed cultures. 15 Surgi cal
speci nens are pushed through a sterile nmesh or sieve, or alternately
teased apart from surrounding tissue to produce a single cel

suspension. Cells are maintained in medi a containing 10% Ww .
antibiotic. RatWO9P478} owt h in the presence and absence of estrogen are

determ ned. 20 Cells are assayed for their_shility to produce conplenent
conponent C3 and their response to growh factors and growh hor none.
In vitro cultures are assessed for their proliferative response

followng treatnment with gr,o estjns, RH, a conmpound of the present

G
i nventi on and vehicle. 25TiBERR | DUPER,H1BLHRIGMATe a8 cCHRIAR e dnER kR e
weekly to deEitoneal westityr andport anériosd myohetaiune rafs sexaadly
mai ntai ned in VigdiQrell ééb‘tferic{]éﬁ",‘ Fena12thidl itet Ukkdddfthis estrogen are
Activity in at |east ,one of, the above tests I.ndicates the conpounds of
t he-present i nveFHERIHeSr EO fndure, SGEOWERAPE | the ipxplaBheddrissye.ut LR sme
fibrosis. 5 dambanetheokasvestid Bumoedeekls are cultured id witestpriomnd

2, infects of = s day 1 QL St ation of C_Q[;R S .of e
present inventi ét;b g.?]&bél ﬁg%g"}%’?'om‘ﬁe&‘ mgggnl g?\%%alcf% té‘nhgo"r’rgtari a '([3 %g‘guggc%%é]be
exani ned. presenfipigyentiiqrs or vehicle is supplied by gastric lavage on

PCT. { usoe6/ 12ﬁ87 a daily basis for 3-16 weeks and implafits are removed and

Twel ve to thirtypadyl tLal . are A | S.
They are divi dedml nt gtefihcr?gg %%v&é%%?&%g&@%%h%f. m}%g#é%oﬁ?r&gggf%.' e
of all aninat& j&he uterdniphaxvessed ko agsess heos5aFUS, o FhgePyIAB.
performed on 5 each female. Females in each group have the left uterine
horn renoved, segid d into small squares, and the squares are | oosely
sutured at .various sSites adjacent to the mesenteric blood flow In

addi tion, fenal ed:in THSFARe Sra@/Ruman uhexripgafikroid fypers ig harvested (o

the day follow ngndusgaicpined nik svitrdy aspprimary ndatirdns fseied cultures.
eS| Lo0EE, BP0 Rpetlayll ied dhislda“Blionan, SNELER WAPLE |1
the present inveftf¥fr B alFPERREAIY teased,aRyrhicinpm SpEFORMLing, Hissue to
duration. Fol | owpngdick Gagingle 16ell reapipenstion cactelllenare nsirmacinell ¢ad and
the endonetrial pedia containing 10% serum and antibiotic. Rates of growth

in the presence and absence of estrogen are determined.

20 Cells are assayed for their ability to produce complement
component C3 and their response to growth factors and growth
hormone. 1In vitro cultures are assessed for their
proliferative response following treatment with progestins,
GnRH, a compound of the present invention and wvehicle.

25 Levels of steroid hormone receptors are assessed weekly to
determine whether important cell characteristics are
maintained in vitro. Tissue from 5-25 patients are utilized.

Activity in at least one of the above tests
indicates the compounds of the present invention are of

30 potential in the treatment of uterine fibrosis.

Endometriosis Test P =g
In Tests 1 and 2, ..fects of 1l4~day and 2l-day
administration of compounds of the present invention on the
35 growth of explanted endometrial tissue can be examined.

lest 1
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explants, adrenals, remaining uterus, and ovaries, where appl i cabl e,

are renoved and prepared for histol ogical exam nation. The ovaries and
adrenal s are weighed. 20 Test 2 Twelve to thirty adult CD
strain female rats are used as test aninmals. They are divided into two
equal groups. The estrous cycle of all animals is noni torfgﬁ 12387 he
day of proestr WOY¥MPGery is perfornmed on each fenale. 25 Fe IR L ach
group have the left uterine horn renoved, _.._ sectioned into snall

squares, and the squares are | oosely s&?ur ed at various sites adjacent
to the nmesenteric bl ood flow. Approxi mately 50 days
follow ng surgery, aninmals 30 assigned to G oup 1 receive intraperitoneal

i nj ections of vat er FHRLYE 'R r%‘a‘%l"arqp%ﬁlt%'ailﬂ ksws saFgcFSe

i ntraperitoneal usg&eisi bast cdnimdlsny Dhey amnddwiddedfirntdoe three gragentof

i nvention per ki am,ah dy | é;}g S Jurat kgn. Fol | ow ng
21 days of treat%r@%l, eacﬁPgérra?}g %%R%éeés Crit Iﬁgal%ina(}u?lﬁége% onetrjal
expl ants and adrBeRitorgde On the daye QL PEPSRLiTYHe d SUTIRI Y 4§ RAFSoFRed on

measured as @ each ifiefiatal i OFerfdlel Ant BackdricRips heve | €ite AeEtnatetDied.
WD 97/ 04763

, : PCT/ US96/.12387

51 rosi 170 Tefioveds, fogtigned ik, WLy SERIbHLL ALk hs squares
Aut ogr aphs of en@®frekqosgily petured od yasious sitescadiacentddPethfosis in
rats and/ or rabbiéSentdrddbbtosdi fliwh aAlin addi€RnQdEehalés MRl Girbhy 2/MEesegO

bi | ateral oophor o] .and trogen i s supplied exogenously thus
providing a s ec?ﬁ%céwanggnﬁe%%ﬁgf'ant | evel of hornone. Autol ogous

endoretrial 1Pssue i s Qoshenday followingepurgemaumapingls S5 Gyerassl and
estrogen 10 supphéez detelibdushtadpertiitonbal NEnfedtivRkedt twateie for T1 £ adaprnt

consisting of a n e, pr t .l firon.i ' o .
gastric | avage o%ﬁgpgal %f/‘%épslgo&ci&lg aég%s"e é??&§?3gpgn%ﬂ%%%t %na%’%t:.ons
removed and nmeas@fel-Q 9 @font Aompound ofs She rpresentainyertiqnpeys kilogram
sacrifice, the i oEabdbdyhaidight EBE theersamel Buddtidifl VEdLbckwing ddsaags st us
of endometri Y8' treatment, each female is sacrificed and the endometrial
explants, adrenals, remaining uterus, and ovaries, where
applicable, are removed and prepared for histological
examination. The ovaries and adrenals are weighed.

20 Test 2
Twelve to thirty adult CD strain female rats are
used as test animals. They are divided into two equal
groups. The estrous cycle of all animals is monitored. On
the day of proestrus, surgery is performed on each female.
25 Females in each group have the left uterine horn removed,
sectioned into small squares, and the squares are loosely
sutured at various sites adjacent to the mesenteric blood
flow.
Approximately 50 days following surgery, animals
30 assigned to Group 1l receive intraperitoneal injections of
water for 21 days whereas animals in Group 2 receive
intraperitoneal injections of 1.0 mg of a compound of the
present invention per kilogram of body weight for the same
duration. Following 21 days of treatment, each female is
35 sacrificed and the éndometrial explants and adrenals are
removed and weighed. The explants are measured as an
indication of growth. Estrous cycles are monitored.
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B. Inplantation of human endonetrial tissue in nude m ce.

Ti ssue from human endonetrial lesions is inplanted Into the peritoneum
of sexually mature, castrated, female, 20 nude mice. Exogenous estrogen
is supplied to i nduce growth . of the explanted tissue. In sone cases,

t he harvested endonetrial cells are cultured in vitro pri :

i mpl antation. WQ¥ME}:t consisting of a conpound of the P p?ég@%gtsnzsm

i nvention supplied by gastric | avage on a Qg&Ly basis 25 for 3-16 weeks,
and inplants are renoved and nmeasured for growt h or regression. At
the time of sacrifice, the uteri IS harvested to assess the status of
the intact endonetrium Test 4 30 A Ti ssue from human endonetri al
| esions is harvested and mai ntained in vitro as prinmary nontransforned
cul tures. Sdegkcd| specinens are pushed through a sterile nesh or

sieve, or alternatel g&&ggﬁsﬁ%gggfl%@_Séﬂégg}#é%g%ggiéi ssue to produce a

single cell suspension. Ce ained 1, . media containing 10%
serum and antibiotic. RafBEOFFaRRS, R endometrial,Eigpue are UBRd 5Bsipdecef
estrogen areSdetendometriiosis irCebts and/;syapbdtsor prdigile abimaly 4©

produce conpl e "Ydbroductive mtu\@@t97wégz6g% bilateg-%lz _oophorec(t::grr% ordBd o3

PCT/ US96/ 12387 : , Phe 2
and their resporfSErPgen b FHERIdeSr sxagrPQpsdat fhus proyiding. a gpecific
cultures are assamisednstént Mbivel of hofhdrder ahur8loGRP Eiiohekr9¥d NEissue

treatment with pr | : oynd.o he J nvwentign nd
vehi cl e. Level s&os? g'gl?&??g?%j T r%-’?)%r;!1 Sgﬁgf?%gée% % Ir}ssaiaa a%%lgg\éeda\ﬁéeﬁfglr?%en
determne 10 wiMoRdief g rindice grrweh nfther explented &issue: aj Freatment

vitro. Tissue froomsisfingadf etcompdunlli bf 24k present inventiofCikVabppiiedny

of the above as bdi G a 0 S re t
i nvention are us%%labpgighiéﬁ#é]ﬁ‘egt ?raé}r'] #@gﬁdgﬁgt?%ss%%k%' QSH
Inibition of Aori®planksonre cesnovad,ppfopeasuniedrisr covrvth or regsessieredure

Conpounds of theaprthectimenveddcrifieds @atitayt! Rod® dfiHy Lragnusals
smooth cell 1 OldriedtbNeo TidSedi? BeBEus of LHHRARLERLEY DY using cultured
rom

snmooth cell s derive

B. Implantation of human endometrial tissue in nude mice.
Tissue from human endometrial lesions is implanted
into the peritoneum of sexually mature, castrated, female,
20 nude mice. Exogenous estrogen is supplied to induce growth
of the explanted tissue. In some cases, the harvested
endometrial cells are cultured in vitrec prior to
implantation. Treatment consisting of a compound of the
present invention supplied by gastric lavage on a daily basis
25 for 3-16 weeks, and implants are removed and measured for
growth or regression. At the time of sacrifice, the uteri
is harvested to assess the status of the intact endometrium.

Test 4

30 A, Tissue from human endometrial lesions is harvested and
maintained in vitro as primary nontransformed cultures.
Surgical specimens are pushed through a sterile mesh or
sieve, or alternately teased apart from surrounding tissue to
produce a single .cell suspension. Cells are maintained in

35 media containing 10% serum and antibiotic. Rates of growth
in the presence and absence of estrogen are determined.
Cells are assayed for their ability to produce complement
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rabbit aorta, proliferation being determ ned by the measur enent of DNA

synthesis. Cells are obtained by expl ant nmet hod as descri bed in Ross,
J: of Cell Bio. 50: 172 (1971). 20 Cells are plated in 96 well mcrotiter
pl ates for five days. The cul tures becone confluent and growth
ar.rested. The cells are then transferred to Dul becco's Nbgmfuﬁﬁng?sgl e's
Medi um ( DVEWP 988476%i ning 0.5 - 2% pl atel et poor plasma, 2 -

glutam ne, 100 Um penicillin, 100 ng m sg eptonycin, 1 25 nCnl
[err]Hthym dine, 20 ng/m platelet-derived gr owt h factor, and varying
concentrations of the present conpounds. Stock solution of the
conpounds is pr red in dIﬂEth¥ sul phoxi de and then diluted to
appropri ate conéﬂ'??ﬁ?\"%rpft @y thep onse tq grRwth,SREteKs AndngFowkh

Cells are then ihormbated It Witrer cﬂxlﬂirei:aréoasaéséwrfsruﬂﬂeir 5% C02/ 95%

aiT. At the en%ﬁ&i%ératlv@%sgmggef&ﬁ.ouﬁggr Erééﬁgg%tbulgﬁt% tt:&x';

t hym.di ne I ncorporati o term
counting as des daj semRapd oft the inventiope thé@hiféi'- Levels; ofg?

(1989). 35 5 stero:LdI hitiorie deceptors tzle 28865 BedikdyCEb| determine
proliferation by, y_ggﬁ .eeﬁﬁ LD tion_at . further
denonstrated by er m gﬁﬁ é‘-’l frceB'Pf e&{ '&EJ_QE,\{EQ dré mab%aﬁ?ﬁﬁ(ﬁ{

PCT/ US96/ 12387 V:Ltro. T:Lssue from 5-25 patlents igautilized.exponentially
grow ng cells. Snmooth rrusalcewﬂwr irf afph 680t aboved@édads dhBiegeESkndt 12

wel | tissue cult t.al ni 10% f et al ow Serum 2

nmM L- gl ut am ne, %%}nﬁ{)&ﬁdé peni CI es@xﬂ:n "fﬁggﬂ‘mﬁ é‘tslgg.'ﬁ? myc Af ter

24 hours, tH® 5 "é'eﬁa!@%FeOéterAﬂalﬁhe mediumis replaced w t h DNVEM

containing 10% serum 2 nmM L- gI ut am ne, 100 U m penl cillin, 100 mg/ m
elpag J S

streptonycin, awiaﬂ_
all owed to grow Tor Tour é

nunmber of cells

ulture is determ ned by counting using a
ZM Coul ter counter. Compounds Af ithet préderithdnvenyon amive baﬂaeﬁt;ea:o

that the 15C°”3E}9+irﬂi% abrtle Qﬁo%%%”i:eii‘”ﬁﬁli%r%?oﬁ’f AigNELa!pe N the

treatnent of res I nvention al.so provi des

a method of 15 ‘éﬁ’?%\ﬁté?Fﬁg Hés’%ﬂ?@n&ﬂéﬁ%’éﬁ SMgc8neelis Asravednfeem
conpri ses t healdbiicr ameroai opeal ifieichodon sheling: depermitsed byFoheul a | and

further conpri Seﬁe@ﬁ@eﬂeﬁheéfnﬂ«i%ﬁtﬂ@@é‘ arte@.flfseﬁirév&tameanﬂynéxﬁant
estrogen or proggshily oLNG3ScLiseH T k3ed! & 5Q: 172 (1971).

20 Cells are plated in 96 well microtiter plates for five days.
The cultures become confluent and growth arrested. The cells
are then transferred to Dulbecco's Modified Eagle‘s Medium
(DMEM) containing 0.5 - 2% platelet poor plasma, 2 mM L-
glutamine, 100 U/ml penicillin, 100 mg ml streptomycin, 1

25 mC/ml 3H-thymidine, 20 ng/ml platelet-derived growth factor,
and varying concentrations of the present compounds. Stock
solution of the compounds is prepared in dimethyl sulphoxide
and then diluted to appropriate concentration (0.01 - 30 mM)
in the above assay medium. Cells are then incubated at 37°

30 ¢C. for 24 hours under 5% C02/95% air. At the end of 24
hours, the cells are fixed in methanol. 3H thymidine
incorporation in DNA is then determined by scintillation
counting as described in Bonin, et al., Exp. Cell Res. 181]:
475-482 (1989). _

35 Inhibition of aortal smooth muscle cell
proliferation by the compounds of the present invention are
further demonstrated by determining their effects on
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particularly useful for treating osteoporosis and | owering 20 serum

chol esterol because the patient will receive the benefits of each
pharmaceuti cal agent while the conpounds of t he present invention would
i nhi bit undesirable side-effects of estrogen and progestin. Activity of
these conbi nation treatnments in any of the post-nenopausa 2387
infra, 25 indwee@478hat t he conbi nation treatnents are usefu or
alleviating the synptons of post- nenopausal_saznpt ons in wonen.

Various fornms of estrogen and progestin are comercially avail abl e.
Estrogen- based agents include, for 30 exanple, ethynyl estrogen (0.01 -
0. 03 ny/day), nestranol (0.05 - 0.15 ng/day), and conjugated .
estrogeni ¢ hor noexpenenthally grpwipgeaslls erSmoothymescly qelds from rabbit
”Ug day). Progestagyrtae aﬁebﬁﬁb@g%nlﬂ xivélrd( UehessuleO bubtare lates i;x DMEM

medr oxypr ogest er one _sue¢ r n; - .day

nor et hyl nodr el (ciqrg:a_mxgg i%% 0&}6/1 d§§§$‘§%n%gﬁ§!tr}et2 hlgmr%gl'r' o%%%‘gg-' %O% U/ml
ng/ day). A penfcildin, cand ofh mginb Btxapromyeins AiLeE 24, hgrys. the
V\153497/'04763 5 t<r:]e]|.1s are attached atnrc]l the medium is P}gﬁié&ﬁkﬂﬁ@ﬂﬁm

- 54- nor e nodr,e nor e ndrone are nrefe 0 AN TR
based agents.  containing %gh%eWt'héd%fﬂé%ﬁf At ﬁ)ﬁcbo’?{ ﬁ’%ﬁ‘ gg?’lr'%)%'en-
and progest | HODagFnlageneptiamveinsi sndrdesdned chacenkratiions pfotRes in
the a”a F]9f Ft h@oxlf&lmlﬁfdst.y @glib%z{@tahggﬁe&fté hfc_dw ¢8€Nfour daw/.ent:egn?_
conmpounds of Fornul'a | are adm ni ster.e cont i nuouslLy ; I mes
daily. However, 8§El‘i"’f?zﬁte% w"%e‘?%"ﬁa?"@sb@%i%}“%?rbgku%%‘i%%qr% etta%léx
treatment of10 cehtioretisi determineth oybcounbing ouaigigy adtMréRR M@ fogunter.

attacks 10 of the di seasgetihityyhen Clse dbloviee tb8PPSirdichBesathatByhde
l[imted to short (1- 6unrcrlosntor%s)thi nt erval s '

such as angi opl a e preseh é_fggghgw%ﬁr‘lgarr%e%gcgétﬁ%mé% g‘ce?'\&;lees
anount" means treatmernsuf alestengrimd of the present invention which is
ondi 11 ons. hepe: n-deser] P B O A e ot oo
;321' Ini Is'? er edgéccﬁﬂgf’m}'{ ¢ iﬂ°§trﬂ9'8?ﬁa}‘%ﬁ? Pyporome 35 "’86“%?22? :H%g HEEE A Red
by the particul arthei aforanentioned method mgdnongonpeundss ofi Rermylat ang
exanpl e, the compoutge?Ocomsiliseiss hehaithstdlangoubea OfondfiTani sE£ettDre t he
ts £ 2;5 egf being nodhe!OF Sl o2 SrddiadiAl NORELE ¥ rebhdhtls O del NY
particularly useful for treating osteoporosis and lowering
20 serum cholesterol because the patient will receive the
benefits of each pharmaceutical agent while the compounds of
the present invention would inhibit undesirable side-effects
of estrogen and progestin. Activity of these combination
treatments in any of the post-menopausal tests, infxa,

25 indicates that the combination treatments are useful for
alleviating the symptoms of post-menopausal symptoms in
women.

various forms of estrogen and progestin are
commercially available. Estrogen-based agents include, for

30 example, ethynyl estrogen (0.01 - 0.03 mg/day). mestranol
{0.05 - 0.15 mg/day), and conjugated estrogenic hormones such
as Premarin® (Wyeth-ayerst; 0.3 - 2.5 mg/day). Progestin-
based agents include, for example, medroxyprogesterone such
as Provera® (Upjohn; 2.5 -10 mg/day), norethylnodrel (1.0 -

35 10.0 mg/day), and nonethindrone (0.5 - 2.0 mg/day). A
preferred estrogen-based compound is Premarin, and
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A typical daily dose wll contain a nontoxic dosage | evel of from about

5 ng to about 600 ng/day of a conpound of the present invention.
Preferred daily doses generally will be 25 from about 15 ng to about 80
ny/ day. The conpounds of this invention can be adm ni stered
by a variety of routes including oral, rectal, transdernmal, :
subucut aneus, iWePHMIfbuUs, intranuscul ar, and intranasal . /329(;;112387
conpounds preferably are formul ated prior t@,s30 adnm nistration, the

sel ection of which will be decided by the attendi ng physician. Thus,
anot her aspect of the present I nvention is a pharmaceuti cal

It |.S] f | : f d_of la I,
o a S Chhar moheietafPerer ol ABEHUERIE 8 Ao iR BrpSee ™ °
cont ai ni ng an efpased wgeakBunt of estrogen or progestin, and a

phar maceutical |y accept abligeCagthdd ofd hineRL st Ut iIBHCobE! 84¢h estrogen- andO
97/ 04763 PCT/ US96/ 123

. . . { .
- 55- progesiin-papef ALy &Si FRPHARERES Wit SKhat A
conpri ses froin Oid%Hteo a®®..9% tny thei glafjooity hef fthenmetehods).of theBpresent
"phar maceuti cal | ynAGhaRH2P LEmpdiind #8}m i ini lalguent ,
exci pi ents and saxllt ,rrusin bgsxg%?r‘]%%dtsisgifg vmi;ti:%hlg%_gg %?T]Jéx}lsltr?glfgdi ents of the
formul ation, andSPREinpOuSLYy; BXRM Ioto 3 times AaidyeniHewRyespr Cyclical
Phar maceuti cal ftherdpt maysespetiedlyr becuseful imnthettrsatmentbefpr epared by

procedur es knowngj salt ' ga?é/gfj 1) al
I ngredi ents. Eoreh%bﬂ%')%é%g, mf h@c%%pgﬁ%gs 0 Xrﬁl arrgﬁa&?,cgdvﬁﬁf%&orhl:%@ﬁsout
an estrog®n 8F theseepseconth Fhe cRSe Bk Festenraitd themaryoRayPe

exci pi ents, dil udihitedrtocahorer t1-Gmdnthe heithtertvalsabbrlcawing medapalll es,

suspensi ons, POVWHELSeqlud tsEFhI %geangl%gg‘%gﬂ of exci pients, diluents,
e f.or

and carriers that are suita suc ormul ati ons include the

following: fillers and e%tN$eAshereiny, the tewn Jiqfifective anoynptimeans and
silicic derivatiapsamount lmfndomgowayk mifs the chresentaihveyuddhwhichl il ose and

T o) S UM asl Sthmgetdl G
géents such as CBPE??Jfﬁ%‘n%aggﬁapéiﬁfﬂ]‘%g‘BFg# ges%if‘,’&gbon'ﬁl?%;s hic &gﬁe
retardi ng di ssol ofi ancompsiungs adminjstrexiefli accordingttoothis caiventionswillch as
quat ernary ammmnipéNtourse,0BROYRHSrmiEd BpetRe ! partidERE ScSttaihstaneetY !
al cohol, 9l Y CR2buARIRS 83" 2h8e AHIRARbYY e &R datinte S e Fomsaana" AN
20 administered, the route of administration, the state of being
of the patient, and the pathological condition being treated.
A typical daily dose will contain a nontoxic dosage level of
from about 5 mg to about 600 mg/day of a compound of the
present invention. Preferred daily doses generally will be
25 from about 15 mg to about 80 mg/day.

The compounds of this invention can be administered
by a variety of routes including oral, rectal, transdermal,
subucutaneus, intravenous, intramuscular, and intranasal.
These compounds preferably are formulated prior to

30 administration, the selection of which will be decided by the
attending physician. Thus, another aspect of the present
invention is a pharmaceutical composition comprising an
effective amount of a compound of Formula I, or a
pharmaceutically aqceptable salt thereof, optionally

35 containing an effective amount of estrogen or progestin, and

a pharmaceutically acceptable carrier, diluent, or excipient.
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25 bentonite; and lubricants such as talc, calciumand magnesi um

stearate, and solid polyethyl glycols. The conpounds al so
can be fornulated as elixirs or sol utions for convenient . oral
adm ni stration or as solutions .~ appropriate for parenteral

adm ni stration, for exanple, by 30 intranuscular, subcutaneoysykoen23s7 -
i ntravenous r oWMQA5/04763 Addi tionally, the conpounds are well suited to

formul ati on as sust ai ned rel eas: dosaggsfornms and the |ike. The
formul ati ons can be so constituted that they rel ease the active
i ngredient only or preferably in a particular 35 physiological |ocation, .
possi bly over a period of _tine. _The , ,coatj.ngs, envel qpes, and. ,
protective matrices may bERfebRFak getive 1%§Eﬁdﬂ stﬁﬁﬁ?ﬁgfﬁﬁﬁFP@aEﬁ?@§
ances or waxes. comprises frofDQ1A043639.9% by weight of the formulation.
PCT/ U396/ 12387 B\Rﬂ t~ﬁhgr16%ceutica119° BUps Y« Q! Bl fednt &HARaREibF,

conbi nati on armaceut i cal, agent of the present. 1 nvepntion,

general |y will BE1¥EREN exGiRients andopith iRt P& FoTRAtRLe withylhe
fol | o ng f olsnuladtiean iagredi et onify theeformilsitiahni, vandnbts dedretendbus to

intended to lim present invention.

For mul ati ons the r}%cisggﬁtl' ;gl}'#eb%ff_dr mul ati ons which follow, "active

i ngredi ent” means a conpo&harBRceWriAaly fprmulaiong ©ft kbecp¥esens

For nul ath i o]p I1 | Ghhwadritionapan | 168 prepakieddby epfdddduzepSkhén aire thecpat ed
using the follo

Wk agr edi ent : . tity
(ng/ capsul e) %%H V3 lllnlérrl%"gll earﬂd reah@{( gwyaeﬁable.mgrecb:..:?t_s '188%9
Starch, NF 10 example, the compounds of foymula gowith of HiGhautoRabl e

powder estrogen orOprogésiin comPolhéprearn bei Gotidlawmsy iviithk esmmon
0 - . 15 15 excipients Eﬁ‘ﬁl%rféét“'ofil 'c?grfgpé/,eéﬁ%y fgfmga'aﬂﬁﬁg tablets,
conpl i ance WA R e PeaSonabl @ 'vari at T ons provi ded. A

tabl et fornul at i G¥PFWLeS.c SUFRENSAGNRy Powders, jnd)the dike. pdixamples of

excipients, diluents, and carriers that are suitable for such

15 formulations include the following: £fillers and extenders
such as starch, sugars, mannitol, and silicic derivatives;
binding agents such as carboxymethyl cellulose and other
cellulose derivatives, alginates, gelatin, and polyvinyl-
pyrrolidone; moisturizing agents such as glycerol;

20 disintegrating agents such as calcium carbonate and sodium
bicarbonate; agents for retarding dissolution such as
paraffin; resorption accelerators such as quaternary ammonium
compounds; surface active agents such as cetyl alcohol,
glycerol monostearate; adsorptive carriers such as kaolin and

25 Dbentonite; and lubricants such as talc, calcium and magnesium
stearate, and solid polyethyl glycols.

The compounds also can be formulated as elixirs or
solutions for convenient oral administration or as solutions
appropriate for parenteral administration, for example, by

30 intramuscular, subcutaneous or intravenous routes.
additionally, the compounds are well suited to formulation as
sustained releas: 3osage forms and the like. The
formulations can be so constituted that they release the
active ingredient only or preferably in a particular

35 physiological locaiion, possibly over a period of time. The
coatings, envelopes, and protective matrices may be made, for
example, from polymeric subs ances or waxes.
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20 Formul ation 2: Tablets I ngr edi ent

Quantity (na/tablet) Active ingredient 2.5 -
1000 Cel l ul ose, mcrocrystalline 200 - 650 Silicon
di oxi de, funed 10 - 650 Stearate acid

5 - 15 The conponents are bl ended and conpressed to pEfARdsAREsEL S.
25 WO PHMAEX | vel y, tablets each containing 2.5 - 1000 my of
active ingredient are made up as follows: _gg_

PCT/ US96/ 12387 WD 97/ 04763 -57-

Forrmul ation 3: Tablets I ngr edi ent Quantity
(Spglrzﬁbl et) Active | ngg %t%'o%g of formula 3t a].oneoglrI ﬁﬁ‘ O%tg!%nnatjiggo

m crocrystal | i newith a pharmaceuticad5 agentPof ythienpinegent| inkention,
5 (a5 10% SOLuheiiy) Wi31°he adminiRUek8dCH @w&ﬂyén@eﬂdﬁmaem

4.5  Magnesi um st earat

1 The cEakiqwios fgrmdlarion erameles AROVCEFE s tRAEive and
passed t hrough aable.netd imehdedScoslimie she stomsl dfhaheupledsentS ineation.
solution of polyvinylpyrrolidone is mxed wth the resul tant powders
whi ch are then passed through a No. 14 pesh , U S. sieve. The granules so
produced are dried at 50-60 C and pHSSEMLARIQRS L a No. 18 nesh U.S.

si eve. The sodium car b yuhet fpkrmalagidns whdorsfolliow,caaetve and tal c,

10 previously pg%?@g#&;@u%aﬁsl\g cifbodnd: of! f laclr"i tgfnab &9 the e&f’.

t he granul esqghi m X1 ng, are corrpresse et mac Ine to
yi el d tablets.

Formulation 1: Gelatin Capsules
Hard gelatin capsules are prepared using the following:

Ingredient Quantity (mg/capsule)
Active ingredient 0.1 - 1000
Starch, NF 0 - 650
Starch flowable powder 0 - 650
Silicone fluid 350 centistokes 0 - 15

-

i5
The formulation above may be changed in compliance
with the reasonable variations provided.
A tablet formulation is prepared using the
ingredients below:
20
Formulation 2: Tablets

Ingredient anti mg/tablet
Active ingredient 2.5 - 1000
Cellulose, microcrystalline 200 - 650
Silicon dioxide, fumed 10 - 650
Stearate acid 5 - 15

[

The components are blended and compressed to form tablets.
25 Alternatively, tablets each containing 2.5 - 1000
mg of active ingredient are made up as follows:
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Suspensi ons each containing 0.1 - 1000 ng of medi cament per 5 m dose

are nmade as follows: 15 Formul ati on 4: Suspensi ons

| ngr edi ent Quantity (rmg/5 m) Active ingredi ent

0.1 - 1000 ngy Sodi um car boxynet hyl cel | ul ose 50 ny
Syru 1.25 Bengail J

sgl ultoi on WO 97/04763 0.10 nL Fl avor " Behbsdifindhy
g.Vv. Col or -57- g. V. Purified
water to 5 nmL

PCT/ US96/ 12387 WO 97/ 04763 ' - 58-

The nedi canent s passed through a No. 45 nesh U. S. sieve and m xed
with the sodi unFG‘EﬁEﬁ?@]MI %%W-%ﬂ-%se and syrup to forma snooth
paste.  The benzoic acid solution, flavor, and color are diluted with

sone of the water and add
added to produce—ttre

prepared contai Mngvehménﬂdmm:ng [ ngredi ents: 10 2!Fo-r rmnwt i on 5:

thB stirring.

Aer osal starch | ngredi ent Qéantity (% by

wei ght Acti v redi e

0. 2% ) Et hanopeilufgse. microczystall:tne 35 25 75

Propel | ant 22 ( Golpvinylpwomodddbhane) 4 70. 00

The active ingr Qbemb%lé & YLty nol and the 15 mixture added to a
3 oﬂ]zc)zi% cg%l e Eé%a 30[err] C, and transferred to a

portion of the prﬁg
filling device. “F‘eﬁ%ﬁ qggmethyénsg}]}ul&sq hen fed to a %-& nl ess steel

cont ai ner and diMaghedium stearatehe remai ni ng propellant. The& val ve units
are then Palc 1

The active ingredient, starch, and cellulose are
passed through a No. 45 mesh U.S. sieve and mixed thoroughly.
5 The solution of polyvinylpyrrolidone is mixed with the
resultant powders which are then passed through a No. 14 mesh
U.S. sieve. The gramules so produced are dried at 50°-60° C
and passed through a No. 18 mesh U.S. sieve. The sodium
carboxymethyl starch, magnesium stearate, and talc,

10 previously passed through a No. 60 U.s. sieve, are then added
to the granules which, after mixing, are compressed on a
tablet machine to yield tablets.

Suspensions each containing 0.1 - 1000 mg of
medicament per 5 ml dose are made as follows:

15
Eoxrmulation 4: Suspensions

Ingredient Quantity (mg/S ml)

Active ingredient 0.1 - 1000 mg
Sodium carboxymethyl cellulose 50 mg
Syrup 1.25 mg

, Benzeic acid solution 0.10 nmL
Flavor q.v.
Color q.vV.
purified water to - 5 mL

b e -~ — -}
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fitted to the container. 20 Suppositories are prepared as follows:

Formul ati on 6: Suppositories I ngr edi ent

Quantity (ng/suppository) Active ingredi ent

250 Saturated fatty acid alvcerides 2,000 25

The active ingredient is passed through a No. 60 mesh U. g §3gand
suspended in t HWOSHM4TF/t ed fatty acid gl yceri des previous nel ted
usi ng the mni mal necessary WO Q04763

PCT/ US96/ 12387 - 59- heat. The

m xture is then poured into a suppository nold of nom nal 2 g capacity
and allowed to ¢ i ntraveno formul gtiop is pr red, as

Fol lows: 5 Fopteicanent id FAPASanBRRo y fign 45 med B8\ S1de ana
| ngr edi ent mixed with the sod;\mncaryoxymewm cellu@mllamﬂt syrup to

50" gy | sot onggrkald BRooth paste. The benzoic acid dolfiod: fiavor,

The solution of the above _i re lents 1s 10 I ntravenous nlstere

a patient at a rﬁ?&%farz?ogaig e wu:&:Lngg of e water r‘?ﬂ%l

Conmbi nati on Capsatirrting. Sufficient watengisdihent added to produce Quant ity
50

(rmg/ capsul e) ' ' i ent :
Premarin ré&ﬁﬁléa VBgfé 1 Avi cel pH 101
50

An aerosol solution is prepared containing the following
ingredients:

10
Formulation 5: Aerosol

Ingredient ' antity (% weight
Active ingredient 0.25
Ethanol 25.75
Propellant 22 (Chlorodifluoromethanez : 70.00

The active ingredient is mixed with ethanol and the
15 mixture added to a portion of the propellant 22, cooled to
30° ¢, and transferred to a filling device. The required
amount is then fed to a stainless steel container and diluted
with the remaining propellant. The valve units are then
fitted to the container.
20

Suppositories are prepared as follows:

Formulation 6: Suppositories

Ingredient uantit mg/supposit
Active ingredient 250
Saturated fattx acid glxcerides 2'000 _

25

The active ingredient is passed through a No. 60
mesh U.S. sieve and suspended in the saturated fatty acid
glycerides previously melted using the minimal necessary
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Starch 1500 117. 50 Silicon oil

2 Tween 80 0. 50 Cab- O Si |
0.-25 15 Forrmul ation 9: Conbination Capsule |1

| ngr edi ent Quantity (ng/capsul e) Active ingredi ent

50; Nor et hyl nodr el 5 Ayi 01
82. 50 St aMPITBIS 90 %@ﬂs’f‘@ Q|
2 "Tween 80 -59- 0. 50 WO
97104763 PCT/ US96/ 12387

- 60- Formul ati on 10: Conbi nati on Tabl et | ngr edi ent
Quantity (ng/capsule) _Active ingredient 50
Prenarin heat. The mixture is then poured| intg 3 siippqsitQry mold of
50 Povidone, K2fenfhal 2 g capacity and allowed to cfolAvicel pH 101

41750 . Avicel pH 102 136. 50 Crospovi done
XL10 , 2.50, Magnesium St earate

0.50 Cab-O Si| An intravenous formulation is prepared assfpllows: VO
97/ 04763 5 PCT/ US96/ 12387

Formulation 7: Intravenous Solution

Ingredient anti
Active ingredient 50 mg
Isotonic saline 1,000 ml,

The solution of the above ingredients is
10 intravenously administered to a patient at a rate of about 1
mL per minute.

Formulation 8: Combination Capsule I

Ingredient Quantity (mg/capsule)
Active ingredient 50
Premarin ' 1
Avicel pH 101 50
Starch 1500 117.50
Silicon 0il 2
Tween B0 0.50
Cab-0-Sil 0.25
15
Pormulation 9: Combination Capsule II
Ingredient Quantity (mg/capsule)
Active ingredient 50
Norethylnodrel 5
Avicel pH 101 82.50
. Starch 1500 90
silicon 0il 2
Tween 80 0.50
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-61- W claim 1. A conpound of formula I [err]

wherei n RLis -H -OH -Qderr]-C4 alkyl), -OCOCferr]Herr],
-cCO (err]-Cerr] al kyl), or -Csderr](Cerr]-C6 alkyl); 10

R2 is (Jerr]-C6 alkyl or Clerr]-C7 cycloal kyl which is optionally
supstituted with 1 to 3 substitutents sel ected fromthe g 9612387
consi sting of GVEWTP476M al kyl, Clerr]-Cerr] al koxy, hydr OXY, am no,
nitro, and hal o; X is -CH(OH_ gpor .-CH2-; 15 Mis
- CH2CH2- or -CH=CH; nis 2 or 3; and R3 is
1-piperidinyl, I-pyrrolidinyl, nmethyl-I- pyrrolidinyl,

di nmet hyl-l-pyrro!idi %I i' 4- [@rp ol ino, . di net hyl am no, diethylam no, or
1- hexanet hyl enei , F p &Phﬁ{‘éﬁf‘?’béﬂ ®fcceptabl e salt or solvate
t her eof . 2. A conpound of Claiml wherein nis 2, or a

phar maceutical |y accept ablfh Egldg_egé sol vate thereqf ati na/c 3. A
conpound of d af T - SAmvA-ammen %P—-ﬁ%% " t |y
50

accept abl e sal t Aetivg \ingredientt her eof .

Premarin 1
Corn Starch NF 50
Povidone, K29-32 6
Avicel pH 101 41.50
Avicel pH 102 136.50
Crospovidone XL10 2.50
Magnesium Stearate 0.50
Cab-0-8il 0.50
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-62- 4. A conpound of Claim1 wherein Rerr] is -OH or
-OCH3, or a pharnmaceutically acceptable salt or solvate t her eof 5

5. A compound of Cdaiml wherein R2 is (Jerr]-C6 al kyl, ethyl, or
“hexyl or a pharnmaceutically acceptable salt or solvate therefof.

6.. A conmpound of Claim1 wherein Xis -CH(OH)- or 10 -CH2-, .
phar maceut i cal IYORUR4I6} abl e salt or sol vate t her eof . YerRmerzen 7

A compound of Claim 1l wherein Mis -CH2CH2-g1- -CH=CH, -CH2-CH2-,
-CH=CH, or a pharmaceutically acceptable 15 salt or solvate thereof.

8. A pharmaceutical conposition conprising a conpound of Claim1l or a
pharmaceuti cal | yeacqephabl e salt or sol vate thereof, and, optionally,
an effective anount "of 20 estrogen or progestin, in conbination with a
pharmaceutical ly acceptabl e carrier, diluent, or excipient.

9. A.nethod for alleviatilng tReconpound o8l feefila I menopausal syndrone
conprising admnistering to a wonan in 25 need of such treatnent an
effective anount of a conpounng)_[_ ) g_@ m 1 or a pharnaceutically
accept-abl e salt or solvate tlg(é‘l?léo!f 10. A method of
Claim9 wherein the post- 30 nenopausal sygHron€jpat hol ogi cal condition

| eads to ost eoporosi s, a cardiovascul al di sggdse, or estrogen-dependent
cancer. 11. A nethod of C aN herein the 35

cardi ovascul ar di sease is hyperlipidem a.

5 R

wherein
R! is -H, -OH, -0(C3-C4 alkyl), -OCOCgHs, -OCO(C1-Cg
alkyl), or -0802(C4-Cg¢ alkyl);

10 R2 is C1-Cs alkyl or Cs-C7 cycloalkyl which is
optionally substituted with 1 to 3 substitutents selected
from the group consisting of C3;-Cy4 alkyl, C1-C4 alkoxy,
hydroxy, amino, nitro, and halo;

X is -CH(OR)~- or ~CHz-;
15 M is -CHaCHz- or -CH=CH-;
n is 2 or 3; and
R3 is 1l-piperidinyl, l-pyrrolidinyl, methyl-1-
pyrrolidinyl, dimethyl-l-pyrrolidinyl, 4-morpholino,
dimethylamino, diethylamino, or l-hexamethyleneimino;
20 or a pharmaceutically acceptable salt or solvate thereof.

2. A compound of Claim 1 wherein n is 2, or a
pharmaceutically acceptable salt or solvate thereof.

25 3. A compound of Claim 1 wherein R3? is 1-
piperidinyl, or a pharmaceutically acceptable salt or solvate
. thereof.

TR O D
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dependent cancer

—
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12. ﬁéa%sﬁéen icsd 10 wherien the dstQORHEET HAS BEEN _.

IS breast cer. 13 pepy Aefhod
for inhibiting uterine f|brﬁm|ﬁm conpri sing adm ni skeri-hg—+o—8
woman in need of such fective anount of a

Caim1l or

Claim1l, or

15. A method for
conprising adm nistering to a GER

a

a

WOSHM fhceutical |y acceptabl e salt or solvate ﬁ E eo1£
14. A nethod for

wonman in need of such treatnent an effec

[ nh| biting endonetriosis 1lg,_conprising admnistering to a
%I ve anount of a conpound of
pharmaceutically acceptable salt or solvate thereof.
i nhibiting aortal sm)gth scl e 15 cel I roli feratl on
£ atferftH

ef f ective anount-QfHaa @Drmmhndmatf:eutlcall]m ncd:eptab]ae plaé.tnanemllmm y

accept abl e salt gevate t her eof . 20 16. A nethod for
I nhibiting restenosi s conpri sing adm nistering to a woman i n need of
sueh treatnment an effective anount of a conpound of Claim1l or a

phar maceuticdl | y accept abbe sahtcdnpenundf of CP&im 1 wherein HZ/ is @+ hod for

alleviating the
nmet hod C aim 9,

effective

3 OSenpt, B W%@??%?%%Lﬁﬁ%%lﬁ%at‘é%g@“bél'%ﬁéﬁean

an%@lUFtESQ*PQR?éﬁfor progestin. 30 A

conmpound of forrmula II1f

10

15

20

25

30

35

6. A compound of Claim 1 wherein X is -CH(OH)- or
~CHz~, or a pharmaceutically acceptable salt or solvate '
thereof.

7. A compound of Claim 1 wherein M is -CH2CH>-,
-CH=CH~, -CH3-CHz-, -CH=CH-, or a pharmaceutically acceptable
salt or solvate thereof.

8. A pharmaceutical composition comprising a
compound of Claim 1 or a pharmaceutically acceptable salt or
solvate thereof, and, optionally, an effective amount of
estrogen or progestin, in combination with a pharmaceutically
acceptable carrier, diluent, or excipient.

9. A method for alleviating the smptoms of post-
menopausal syndrome comprising administering to a woman in
need of such treatment an effective amount of a compound of

Claim 1 or a pharmaceutically acceptable salt or solvate
thereof.

10. A method of Claim 9 wherein the post-
menopausal syndrome pathological condition leads to

osteoporosis, a cardiovascular disease, or estrogen-dependent
cancer.

1. A mgthod of Claim 10 wherein the
cardiovascular disease is hyperlipidemia.
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64 [err] TR HE Been Replaced Rerr] is|THIS SHEET 6IAS BEEN
q(qerr]-Cerr] alkyl); 5 l"ll ﬁ Cerr]-Cerr] ajkyl GREPLACED

Cerr]-Cr7 cycloal kyl which i llﬂillﬁ | y substituted w ttr—tto—S

substituents selected from nsisting of Clerr] kyl ,

Jerr]-C4 al koo oMo xy, amino, nitro, and hal o; Pgﬁ]g;dm?*

-CH2CH2- or -CH=CH; and 10 Y[ eLgp-is -OH -OCH3, or O( CH2) n-Z
in whichnis 2 or 3 and Z is a |l eaving group; or a

pharmaceutically acceptable salt or sol vat e thereof. 19.

A conpound of ClLai m 18 whggei al k

-OCH3, or a pharnaceuticalTy arb(‘:(lzﬂeep %:.m 19(%1? %T’%‘?% 451"[5?8

20. A conpound dspepagnt, GaRcHT A8 hrw%ﬁr rqr uEerine rqargten. | al kyl

etHyl ,. hexyl, or cycloal kyl, or a pharnmaceutically 20 acceptable salt or
sol.vate thereof .of aim 18 in Y[err]
| Sw.- C]—I, -OCH3, or d’%:HZ)Ph %&f]oﬁl ?ﬁ&%ﬁﬂ?ﬁglﬂ%}%?‘éﬂ% “'Z\g’]" I eavi ng
group,’ or a Shardiseasei compnisinge pdmbhisteringotosal woman 2% nekdrebfsuch
treatment an effective amount of a compound of Claim 1l or a
pharmaceutically acceptable salt or solvate thereof.

14. A method for inhibiting endometriosis
10 comprising administering to a woman in need of such treatment
an effective amount of a compound of Claim 1, or a
pharmaceutically acceptable salt or solvate thereof.

15. A method for inhibiting aortal smooth muscle
15 cell proliferation comprising administering to a woman in
need of such treatment an effective amount of a compound of

Claim 1, or a pharmaceutically acceptable salt or solvate
thereof.

20 16. A method for inhibiting restenosis comprising
administering to a woman in need of such treatment an
effective amount of a compound of Claim 1 or a
pharmaceutically acceptable salt thereof.

25 17. A method for alleviating the symptoms of post-
menopausal syndrome comprising the method Claim 9, which
further comprises administering to said woman an effective

amount of estrogen or progestin.

30 18. A compound of formula IIIf

e

(NN A
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Ria

IIIE

wherein

Rla ig -H, -OH, or -0O(C1-Cg alkyl):

R2 is C31-Cg alkyl or Cs-C7 cycloalkyl which is
optionally substituted with 1 to 3 substituents selected from
the group consisting of C3-Cq alkyl, C3-C4 alkoxy, hydroxy,
amino, nitro, and halo;

M is -CH2CHz- or -CH=CH-; and

vl is -OH, -OCH3, or -O(CHz)p-Z in which n is 2 or 3
and Z is a leaving group;
or a pharmaceutically acceptable salt or solvate thereof.

19. A compound of Claim 18 wherein R! is -OH,
-0(C;-Cq alkyl), -OCH3, or a pharmaceutically acceptable salt
or solvate thereof.

20. A compound of Claim 18 wherein R? is C1-Cg
alkyl, ethyl, hexyl, or cycloalkyl, or a pharmaceutically
acceptable salt or solvate thereof.

21. A compound of Claim 18 wherein Yl is -OH,
-OCH;, or -O(CH2)n-%Z, in which n is 2 or 3 and Z is a leaving

group, or a pharmaceutically acceptable salt or solvate
thereof.

W) O A
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