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| nventi on This invention relates to the fields of
pharmaceuti cal and organic chem stry and provides novel 10 napht hyl
conpounds which are useful for the treatrkat of the vari ous nedi cal
i ndi cati ons associ ated with post-nenopausal B syndrone, and uterine
fibroid di sease, endonetriosis, and JEEFPGﬁortal snmoot h nmuscl e cel
prol.iferation. The present I nver further relates to

| nt'ermedi ate conpounds and 15 processes useful -for preparing the

phar maceuti cal | yYNA®HTHEYL COMPOUNDSQUNANTERNERIATESGNt PROCEESES, and

pharnmaceuti cal corrp(&cdﬁiﬁé)gfrx NS, AND METHODS Background of
the Invention 20 ' 'Bosf-nenopausal syndrone” is a term

used bo descri be various pathol ogi cal conditions which frequently
affect wonen who hdve e“teredEh&&@zﬁbﬁEQE%EEHQEaﬁﬁﬁinn physi ol ogi cal
met anor phosi s known as nmenopause. t houg 25 nunmer ous pat hol ogi es are
contenpl ated by the use of this | term three major effects of

post - nenopausal syndr @RéSadBveREion relatgg fecthe £iRlds ff est | ong-term

nedi cal congRaPmaceutical 08H&0PEGRSLS  clEaHiihAHE PrRfilRe noveah as
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various medical indications assqciated with post-menopausal
Syndrome, and uterine fibroid disease, endometriosis, and
aortal smooth muscle cell proliferation. The present
invention further relates to intermediate compouhds and
15 processes useful for preparing the pharmaceutically active
compounds of the present invention, and pharmaceutical
compositions.
Background of the Invention
20 _
*pPost-menopausal syndrome” is a term used to
describe various pathological conditions which frequently
affect women who have entered into or completed the
' physiologidal metamorphOSis known as menopause. Although
25 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:
osteoporosis, cardiovaécuiar effects such as hyperlipidemia,
and. estrogen-dependent cancer, particularly breast and
30 uterine cancer.
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net | oss of bone nmass per unit vol une. The consequence of this |oss
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- 19 not  ganercidaditl g mehsas. a Ihie rapid 15556%6&&&&9&9'“0“ a 20%
to 30%m)rtallt%éiate|s rel ate ractures 1'n elderly

wonen G2 &pczgase Of‘-hPQnﬁDF ?ﬁPfPEfl?%t and sfomrationct | v

associ atvenerh) [piet resorptiveergpiesak mereoaemmaﬁt and the result The‘
nost vul, era u e et . effects of post-nenopausal
osteopor%’m l};e‘?: tlheit ?ngg)(?&l? mggg 88%8%@‘”%% 17 <3 UROTHEOR)§ referred
to as srﬁmg-ymﬁr GEease anmovgl poss-henepandal swpmeni cul arly concentr at ed
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is critinesld tfort lextlensive and long term support (hospitalization and

20 nursing home care) from the disease sequelae. This is
especially true in more elderly patients. Additionally,
although osteoporosis is not generally thought of as a life
threatening condition, a 20% to 30% mortallty rate 1s related
with hip fractures in elderly women. A large percentage of

25 this mortality rate can be directly associated with post-
mencpausal osteoporosis. ' _

The most wvulnerable tlssue in the bone to the
effects of post-menopausal osteoporosis 1s_the trabecular
bone. This tissue is often referred to es spongy or

30 cancellous bone and is particularly concentrated near the
ends of the bone (near the joihts) 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

35 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-
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- 3- mechani cal strength of the overall structure. |n post-
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| oss of the trabecul ae which |eads to the failure and fracture of
bone. In light of the loss of the trabeculae in 5 post - nenopausal

wonen, it is not surprising that the nost3- common fractures are those
associ ated with bones which are highly dependent on trabecul ar

support, t he vertebra i g ing bones
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| evel's of serumTipl e nature 2 estrogen's 1Tty "to regul ate
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in the I|ver to renpve excess chol esterol I gnal | estrogen
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primarily because estrogen treatment frequently produces
undesirable side effects.

Throughout premenopausal time, most women have less
incidence of cardiovascular disease than age-matched men.

20 Following menopause, however, the rate of cardiovascula; _'
disease in women slowly increases to match the rate seen in
men. This loss of protection has been linked to the loss of
estrogen and, in particular, to the loss of estrogen’s
ability to regulate the'levels of serum lipids. The nature

25 of estrogen’s ability to regulate serum lipids is not well
understood, 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
to have some effect on the biosynthesis of cholesterol, and

30 othér beneficial effects on cardiovascular health.

It has been reported in the literature that post-
menopausal women having estrogen réplacement therapy have a
return of serum lipid levels to concentrations to those of
the pre-menopausal state. Thus, estrogen would appear to be

35 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



return of serumlipid |evels to concentrations to those of t he

pre- nenopausal state. Thus, estrogen woul d appear to be 35 a reasonabl e
t r eat m¥¥@ 96/69032 hi s. condi ti on. However, the si de- efdTeuses/1gdde €St r ogen
repl acenent therapy are not acceptable to nmany wonen, thus limting
the use of this WD 96/ 09039 :

PCT/ US95/ 12346 , . -4~ ) - 4- t her apy.
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side-effects are tolerable in acute [1fe-t ni ng
they arBORoFOL8EY| 1imbEedyhApR POFHeleneRAREal women, hyewhare sioneul at ory
ﬁ)}'f ect sppavatehsi incenéeslaer| post-mer%:i{&_ﬁééi %@ﬁ%ﬁﬂi%.“t ﬁ]dﬁe?l'{e tob

eir esirogenic_(agopi raoperties, and 't hey may, erefore, be
cont rapf‘:%aﬂggﬂejéaé% Qg gg%s%‘oﬁ%n?:%’g% nas g %éﬁ‘gﬂ‘q‘ﬁ@r%ﬁq dhe pse r eat nent ¢
of thesef anti-estnoges wltd:mm@s asuciyed, o festaanglie ,atidma3sifedgen
conpoun : | Jo t1,00en _agoni st_.pr.operties on -
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I nvention proyi des new napht hal ene conpoun tical
conposi $1BHRE1PRS ecthey RF oo idenl usifiQy example, these agents

may have stimulatory effects on certain cancer cell
' populations in the uterus due to their estrogenic (agonist)
properties and they may, therefore, be contraproductive in
20 some cases. A better therapy for the treatment of these
cancers would be an agent which is an anti-estrogen compound
having negligible or no estrogen agonist properties on
reproductive tissues. - i
_ In response to the clear need for new
25 pharmaceutical agents which are éapable of éileviating the
symptoms of, inter alia, post-menopausal syndrome, the:
present invention provides néw naphthalene compounds,
pharmaceutical compositions thereof, and methods of using
such compounds for the treatment of post-menopausal syndrome
30 aﬁd'other estrogen-related pathological conditions such as
those mentioned below.
Uterine fibrosis (uterine fibroid disease) is an
old and ever present clinical'problem which goes'under a
variety of names, including uterine fibroid disease, uterine
35 . hypertrophy, uterine lieomyoma;a,'myometrial hypertrophy,
fibrosis uteri, and fibrotic metritis. Essentially, uterine
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pati®dts, iestrogesufgerfour monthss. orBurtherenpior ma;tst,restm‘bgénaudusée
fibroids reg£8¥ia£qh r%ﬂ%&g?se cases a hysterectony is performed which

effectively broids but also the reproductive life of the
patient. Also, gonadoThepmastefemsmgthertment «off atuarine Likbrosismy be

adm ni st er eﬁnvé{ﬁtgé *‘é’t?]f gHe£1 | Srd SRR HB&H RSt and someﬁ:gﬁléfc gn lead to

ost eoporosi s ere exists a need f new net or treati ng

uterine fibP@uree @fComRLiRAtIRRS sfuch as th@uﬁq&m§§éﬁp PfvakerBanadt i sfy
thatyfnieed. adhesions and infédWhur i O3 sdnfe datdlficl, 0&n§E1§§V§ﬁEg8§y

dysrrenorrhe i}ghaléet%gzga anéx?edatb erlsteva%rde t%al rl’lb?tloe%s r%grow In
those cases a hysterectomy is performed which effectively
ends the fibroids but also the reproductive life of the
patient. Also, gonadotropin releasing hormone antagonists
20 may be administered, yet their use is tempered by the fact
they can lead to osteoporosis. Thus, there exists a need for
new methods for treating uterine fibrosis, and the methods of
the present invention satisfy that need.
Endometriosis is a condition of severe
25 dysmenorthea, which is accompanied by severe pain, bleeding
into the endometrial masses or peritoneal cavity and often
leads to infertility. The cause of the symptoms of this.
condition appear to be ectopic endometrial growths which
respond inappropriately to normal hormonal control and are
30 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
initiation of the painful response. The exact etiology of
35 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.
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desi r abkRdometriosis; however, they induce severe masculinizing
effects. Several of these treatments for -endometriosis have
also been implicated in-causing"a mild degree of bone loss
20 with continued therapy. Therefore, new methods of treatlng
endometriosis are deszrable.
Smooth aortal muscle cell proliferation plays an
important role in diseases such as atherosclerosis and
restenosis. Vascular restenosis after percutaneous
25 transluminal coronary angloplasty (PTCA) has been shown to be ' ;
' a tissue response characterized by an early and late phase. ' '
The early phase occurring hours to days after PTCA is due to
thrombosis with some vasospésms while the late phase appears
_ to be dominated by excessive proliferation and migration of
30 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'migration of ' |
vascular aortal smooth muscle cells may be the primary ' |
35 mechanism to the reocclusion of coronary arteries. following - |
PTCA, atherectomy, laser angioplasty and arterial bypass - _ | a
graft surgery. See "Intimal Proliferation of Smooth Muscle
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strategies have failed to curb the reocclusion rate and have

been ineffective for the treatment and prevention of vascular
restenosis. See "Prevention of Restenosis after Percutaneous
Transluminal Cdronary Angioplasty} The Search for a ‘'Magic

20 Bullet’," Hermans et al., American Heart Journal. 122: 171-
187 (July. 1991).

In the pathogene31s of restenosis excessive cell -
proliferation and mlgratlon occurs as a .result of growth
factors produced by cellular constituents in the blood and

25 the damaged arterial vessel wall which mediate the '
proliferation of smooth muscle cells in vascular restenosis.

Agents that inhibit the proliferation and/or
migration of smooth aortal muscle cells are useful in the
treétment and prevention of restenosis. The present

30 in&ention provides for the use of compounds as smooth aortal
muscle cell proliferation inhibitors and, thus inhibitors of
restenosis. '

Summarv of the Invention
35 _
The present invention relates to compounds.-of
formula I
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Rl
I
wherein _
| Rl is -H, -OH, -0(C1-Cg alkyl), -OCOCgHs, -OCO(C1-Cg |
5 alkyl), or -0SO3(C4-Cg alkyl); -

RZ is -H, -OH, -0(C1-C4 alkyl), —OCOC5H5, -0C0 (C1~Cg
alkyl), or —OSOz(C4-C5 alkyl),
n is 2 or 3; and .
R3 is l-piperidinYl, 1-pyrrolidinyl, ﬁethylAl—
10 pyrrolidinyl, dimethyl-l-pyrrolidinyl, 4-morpholino,
dimethylamino, diethylamino, or l-hexamethyleneimino;
or a pharmaceutically acceptable salt thereof.
Also provided by the present invention are
intermediate compounds of formula VI which are useful for
15 preparing the pharmaceutlcally active compounds of the
present invention, and are shown below

R3~-(CH3) n-Q

R2a

20 ' IV
wherein
Rl2 jg -H, -OH, or -0(C1-C4 alkyl);



‘wher ei n Rlerr] is-H -OH -Oderr]-Cerr] alkyl),
-OCOoCerr]Herr], -OCO(C[err]-Clerr] 5 al kyl), or

-0 err] W srgoh3eCl err] al kyl); Rlerr] is -HPCT/OSPS512346

- derr]-Cerr] alkyl), -OCCOCerr]Herr], -OCOCerr]-Cerr] al kyl),
or -OSOerr](derr]-Cerr] alkyl); nis 2 or 3; and :
Rlerr] is 1-piperidinyl, 1-pyrrolidinyl -9%ethyl-1- 10 pyrrolidinyl,

di met hyl - 1- pyrrolidinyl 4- nmor phol i no, di met hyl am no, di et hyl am no,

or 1- hexanethylenelm har eutically acceptable salt
t her eof . oHproéﬁdeg éﬁ l)l’nventlon are
i nter medi at e conpounds?, oﬁ'fgmmuhaaYE wbldbf&neduabbué for 15 preparing

the ggg;n”aceum%" BS990 Q1L G cnePlBEN NVention. and

R2a wher efhre present inventiRpefufther- Helatels be

err] [ | ). ‘s
PCT/ 957 1 %gﬁhd@dﬁﬁdbl composition¥Cc3REA903Rg come%Eds of formula
I, optionally containing estrogen or progestin, and the use

of such compounds, alone, or in combination with estrogen or
progestin, for alleviating the symptoms of post-menopausal
syndrome, particularly osteoporosis, cardiovascular related

10 pathological conditions, and estrogen-dependent cancer. As
used herein, the term “estrogen” includes steroidal compounds
having estrogenic activity such as, for example, 178-
estradiol, estrone, conjugated estrogen (Premarin®), equine
estrogen, 17B-ethynyl estradiol, and the like. As used

15 herein, the term “progestin®” includes compounds having
progestational activity such as, for example, progesterone,
norethylnodfel, nongestrel, megestrol acetate, norethindrone,
and the like.

~ The compounds of the present invention also are

20 useful for inhibiting uterine fibroid disease and
endometriosis in women and aortal smooth muscle cell
proliferation, particularly restenosis, in humans.

Also provided by the present invention is a process
for preparing a compound of formula Ia '
R~ (CHj3) n~-Q

9@ Ve
Ia
wherein

30 Rla ig -H, -OH, or -0(C1-C4 alkyl):
R2a ig -H, -OH, or -0(C3-C4 alkyl);

25



Rlerr] is -H -OH or -err]-Cerr] alkyl); Rerr], Y,
and n are as defined above; or a pharmaceutically acceptable salt

t her eof WO 96/09039 The present invention further PETAISON1I2346 5
pharmaceuti cal conpositions containing conmpounds of formula I,
optionally containing estrogen or progestin, and the use of such
conpounds, al one, or in conbination wif-estrogen or progestin, for
alleviating the synptons of post-nmenopausal syndronme, particularly
ost eoporosi s, cardi I 10 ca ions, and
estrogen- dependent@éﬁ%ﬁli Rggr%&ﬁgl 3 Hyﬁg?ggﬁhﬂ %lﬁggg%%??% %h"‘ L
|ncIudesdmﬂ&hﬂlﬁmln©on9§uﬂdbexametthavﬁhglegtr@g@nlc activity such as, for
exanple, 17[err]- pn ig 2 &¢trydiol, estrone conj ugat ed estrogen

'(Premarln[err]p%)gl ui ne stroggn E et hynyl estradiol, and the ’
like. As¥s@&jPharmacentically: RECEREAPLE 88 Echer?QEJUEQEC%onpounds haV|ng
prggest atdomprlisaet i vity such as, for exanple, progesterone,

nor et hyl nodrel, nongestrel, negestrol acetate, norethindrone, and
the like. The conpounds of the present invention also are
20 useful for inhibid) npadtdmgnea fddmpouwhdicfefoemadd IIId

endonetriosis in wonen and aortal snooth nuscle cell proliferation,
particul arly restenosi @%g maps. ' Al so provi ded by the
present invention is a%B or preparing a conpound of fornula
la 25 [err] wherein 30

Rlerr] is -H -0OH or -QCerr]-C®

9I); R[err] IS
-H, -OH, or -Q(Cerr]-Cerr] aIkyI) _ :

|

10 III1d
wherein '

' R1P ig -H or -O(Cl-C4 alkyl):

R2b ig -H or -0(C1-C4 alkyl); and

R3 and n are as defined above, with a reducing

15 agent in the presence of a solvent havihg a boiling point in
the range from about 150° C to about 200° C, and heating the
mixture to reflux; : _

b) when RIP and/or R2P is -0(C;-C4 alkyl),
optionally removing the RIP and/or R2P hydroxy protecting

20 . groups; and

c) optionally salifying the reaction product
from step a) or b). '

25 ' Detailed Degcxiption of the Invention

One aspect of the present invention includes
compounds of formula I
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- 10- Rlerr] is 1-piperidinyl, 1- pyrrolldlnl

di met hyl an@96/09039  dj et hyl ani no, or 1-hexanet hyl enei mi no; 59512346

nis 2 or 3; or a pharmaceutically acceptable salt thereof, which 5
conpri ses a) reacting a conpound of fornula I11d
[err] wher ei n -11- Rlerr] is -H or

- derr]-Cerr] alkyl); Rlerr] is -Hor - err]-Cerr]
al kyl); and RI— F3-ang n arg as defined above, with a
reduci ng 15 agent |n the 6resenc- 6 ol vent haV|ng a boiling point

I n the range from about 150][ er}
t he m xture to refl ux; b) when Rlerr]
and’or Rerr] is -Qderr]-Cerr] alky optionally renoving the'
Rlerr] and/or Rferr] hydroxy protecting 20 groups; and

c) < optionally salifying the reaction produgt omstep a) or b).
25 Det ai | ed Descri pi \on

wherein
Rl ig -H, -OH, -0(C1-C4 alkyl), -OCOCgHs, -OCO(C1-Cg
5 alkyl), or -08S02(Cs-Cs alkyl); '
R2 is -H, -OH, -0(C1-C4 alkyl), -OCOCgHs, -0OCO(C1-Cg
alkyl), or -0SO2(Cq~Ce alkyl);
n is 2 or 3; and
R? is l-piperidinyl, l-pyrrolidinyl, methyl-1-

10 pyrrolidinyl, dimethyl-l-pyrrolidinyl, 4-morpholino,
dimethylamino, diethylamino, or l-hexamethylenéimino;
or a pharmaceutically acceptable salt thereof.

General terms used in the description of compounds
herein described bear their usual meanings. For example,

15 “c1-Cg alkyl” refers to straight or branched aliphatic chains
of 1 to 6 carbon atoms including methyl, ethyl, propyl,
isopropyl, butyl, n-butyl, pentyl, isopentyl, hexyl,
isohexyl, and the like. Similarly, the term “C;-Cs alkoxy”
fepresents a C1~C4 alkyl group attached through an oxygen such

20 as, for example, methoxy, ethoxy,'n—propoxy, isopropoxy, and
‘the like. Of these c1-C4 alkoxy groups, methoxy is highly
preferred.

The starting material for one route of preparing
.compounds of the present invention, compounds of formula II

25 below, are made essentially as described in United States
?at. No. 4,230,862, issued October 28, 1980, which is herein
incorporated by reference.



One aspect of the present invention includes conpounds of fornula I
WD 96/ 09039 PCT/ US95/ 12346

-11- & {09039 wh i i - H,
- OH, -qY(Z[eﬁ]-C[err] alkyl), -0COGerr]Herr], -wqerrf%ﬁ[ﬂﬁiﬁs
al kyl), or -Csderr](Cerr]-Cerr] alkyl); Rlerr] is -H,

-OH, - Jerr]-Cerr] alkyl), -OCO] erq12H err], -0OCQ Cl-C6 al kyl),
or -OSOerr](derr]-Cderr] alkyl); nis 2 or 3; and

R3 is 1-piperidinyl, 1-pyrrolidinyl, mgthyl-1- 10 pyrrolidinyl,

di met hyl - 1-pyrrolidi nyl, 4-norphol N2 di met hyl am no, diethyl am no,
or 1-hexanet hyl enei m no; or 4 pceutically acceptable salt

t her eof . Gener al sed in the description of
conmpounds herei n descri bed bea p ‘usual meani ngs. For exanpl e,
15 "Clerr]-Clerr] alkyl" refers to straygft or branched aliphatic

chai ns of..1 to 6 carbon atons incluoingcﬂfthyl, et hyl, propyl,

Rlb

II

wherein
R1b jg -H or -0(C1-C4 alkyl); and
5 : i
| ¥ 1s methoxy or R3-(CH3)pn-0-, in which R3 and n are
as defined above. Preferably, RIP jg methoxy |
O-, R3 is l-piperidinyl, and n ig 2.
In general, a readily available tetralone, or a
salt thereof, of the formula '

Y is R3-(CHy) -

10
O
.Rla
wherein R12 jig as defined above, is reacted with an acylating -
agent such as a phenyl benzoate of the formula
15

wherein v is as defined above. The reaction generally is
carried out in the presence of a moderately strong base such
20 as sodium amide and is run at ambient temperature or below
For the next step, one option allows for the .
selected formula II compound to be reacted, after conversion
Lo an enol phosphate derivative generation in situ, under



| sopropyl, butyl, n-butyl, pentyl, isopentyl, hexyl, | sohexyl, and
the like. Simlarly, the term"(err]-Cerr] al koxy" represents a
C err] - své beedosy| - group attached t hrough an oxygen such 2@CTrUS9H$2346 Or
exanpl e, nethoxy, ethoxy, n-propoxy, isopropoxy, and the like. O
these CJerr]-Cferr] al koxy groups, nethoxy is highly preferred.
The starting material for one route of pdéparing conpounds of the
present invention, conpounds of formula Il 25 bel ow, are nmde

essentially_ as described in Unit States.. Rat . . 4. 230,862 ., i ssued
Cct ober 28,G’?L%Eﬁr‘§kﬁ%arf:dqls°rhe9°émﬁ&mns' vﬁlﬁ@oﬁpgféggargsrﬁgggggneg.the

WO 96/ 0903% ormula PCT/ US95/ 12346

-12- [err] '

0 .- wherein Rlerr] is -H or

-Q(err]- err] alkyl);  and R2P-MgBr v g met hoxy or
Rlerrd-(CHerr])n-O, in which Rerr] and n are as defined above.

Pref erably, err] is nethoxy, Y.is Rerrl- [err])n- . O r]
s 1op e ieRsin P 18 d%br Yo' ed alib i Y4ladbuiag copndingd ¥
avail abl e tedrmhbaelIDa, delow, whisdl alideemesf knobmt ia tbenars (&8e,

e.g. U.S. Pat. No. 4,230,862, gupra).

10
wherein R1P, R2P, and Y are as deflin.ed above, or a
pharmaceutically acceptable salt thereof. .

15 when Y of a formula IIIa compound is R3-(CHz)pn-O-,

such compounds can be reduced or deprotected as described

infra. Wwhen Y of formula III compounds is methoxy, one of

the synthetic routes shown in Scheme I below is first

utilized. In Scheme I, R1P, R2P, R3, and n are as defined
20 above.



wherein R err] is as defined above, is reacted with an acyl ating

agent such as a phenyl benzoate of the formula 15 [err]

wher ei nwo 969039 defi ned above. The reaction generally is PCI/US9512346 ed out
in the presence of a noderately strong base such 20 as sodi um am de and
s run at anbient tenperature or bel ow For the next step,
one option allows for the sel ect®#-formula Il conmpound to be reacted,
after conversion to an enol phosphate derivative generation in situ,
under WO 96/ 09039

PCT/ US95/ 12346 -13- Gignard
reaction conditions, with a Gignarg<BeB®eht of the formul a

[err] 5 wherein Rle&] is -Hor -Q(Clerr]-Clerr] B kyl), to provide
-conmpounds of formula I'lla, below, which also are known in the art
(See, . - H3C ’ H3C

Z- (.CHZ)n" i

(in which 2
is a leaving
group)




e.g. US Pat. No. 4,230,862, supra). - [err] .
10 wherein R err], Rerr] and Y are as defined above, or a

phar maceut winddigposccept abl e salt thereof. 15 Weewrrusosiizsas
formula I'lla conpound is Rerr]-(CHerr])[err]-0O, such conpounds
can be reduced or deprotected as described infra. When Y of fornula
[1l conpounds is nethoxy, one of +1®- synthetic routes shown in
Schenme | belowis first utilized. In Schenme I, Rerr], Rerr],

§E$5L£55?22326are as %EEP% e%pOf sy%?%%fic'routes Avg£36éqg93§éhg%%ége |

[err] are carried out via procedures well known to one of ordinary
skill in the art. '
| For example, compounds of formula IIIc are prepared
5 by treating formula IITb compounds with pyridine
hydrochloride at reflux. Under these conditions, should R1P
and/or R2P be alkoxy, these groups will be dealkylated to
hydroxy groups. Using this procedure will eliminate the
deprotection step of such alkoxy group(s) at a later stage,
10 if desired. '
Alternatively, the Y methoxy group of formula IIIb
can selectively be demethylated by treating the compound with ;
an equivalent of sodium thiocethoxide in an inert solvent such
_ as N,N-dimethylformamide (DMF) at a moderately elevated
15 temperature of about 80° C to about 100° C. The process of
this step can be monitored via standard chromatographic
techniques such as thin layer chromatography (TLC).
Once a formula IIIc compound is prepared, it can be
reacted with a compound of the formula

20 |
R3-(CH2)n-Q
wherein R3 is as defined above and Q is a bromo or,
preferably, a chloro moiety, to provide compounds of formula
25 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
present in a formula IIIc molecule. However, selective _

30 alkylatibn 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 Q-(CH3)-R® reactant.

To prepare compounds of formula IITe, as shown in

35 route B of Scheme I, a formula IIIc compound is reacted with
an excess of an alkylating agent of the formula



(in which Z Is a | eaving group)
[err] WD 96/ 09039 '

PCT/ USOWO19563839 - 15 - PCT/US95/12346
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.
For exanpl e, conpounds of formula 11128 e pr epar ed

Z-(CH2)n-2’

wherein'z and Z' each are the same or differeﬁt leaving
group, in an alkali solution. |

5 Appropriate leaving groups 1nclude, for example,
the sulfonates such as methanesulfonate, 4-bromosulfonate,
toluenesulfonate, ethanesulfonate} isopropanesulfonate, 4-
methoxybenzenesulfonate, 4—nitrobenzenesulfonate,,2—
chlorobenzene sulfonate, and the like, halogensISuch as

10 bromo, chloro, iodo, and the like, and other related groups.
A preferred alkylating agent is 1,2-dibromoethane, and at _ |
least 2 equivalents, preferably, more than 2 equivalents, of '
1,2-dibromoethane is used per equlvalent of substrate

A preferred alkali solution for this alkylatlon

15 reaction contains potass1um carbonate in an inert solvent
such as, for example, methyethyl ketone (MEK) or DMF. In
this solution, the 4-hydroxy group of the benzoyl moiety of a
formula IIId compound exists as a phenoxide ion which ;
displaces one of the leaving groups of_tﬁe alkylating agent.

20 - This reaction is best run when the alkali solution
containing the reactants and reagents is brought to reflux
and allowed to run to completion. When using MEK as the
preferred solvent, reaction times run from about 6 hours to
about 20 hours.

25 _ The reaction product from thls step, a compound of
formula IITe, is then reacted with 1- plperldlne, 1-
pyrrolidine, methyl-l-pyrrolidine, dimethyl-l-pyrrolidine, 4-
morpholine, dimethylamine, diethylamine, or 1-
hexamethyleneimine, via standard techniques, to'form _

30 compounds of formula IIId. Preferably, the hydrochloride
salt of piperidine is reacted with the'formula IIIe compound
in an inert solvent, such as anhydrous DMF} and heated to a
temperature in the range from about 60° C to about 110° C
When the mixture is heated to a preferred temperature of

35 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 needs to be



5 by treating formula Il11b conpounds with pyridine hydr ochl ori de

at reflux. Under these conditions, should R err] and/or R err] be
al koxy, twses/apoatups will be deal kylated to hydr oxy SCIERISI1238i ng
this procedure will elimnate the deprotection step of such al koxy
group(s) at a later stage, 10 i f desired.

Al ternatively, the Y nethoxy group of fothula Illb can selectively
be denet hyl ated by treating the conpound with . an equival ent -of

sodi um t hi hoxi i l.ner kes S Saf thie ¥ ;

N, N- di net h%l oﬁ)réa%ggl«?aﬁ %%E&Lat bg %ﬁgggf e%ge 5‘\3/%1{%%91%13 tl?l? elFr%aecf% Ute of
about 80 Cstepalsemt beogpaitpred viaespapdasd ghromatographicstep can be
moni t or ed %E%hi'%%ﬂ@ﬁd chr omat ogr aphi ¢ t echni ques such as thin |ayer
chr omat ogr aphy O . : Once formul a Illﬁ conmpound i s
prepared, it can be'COmE“““F%héF%JOWﬂPHaaIE&%pSGPHeSFthE LoPRBFEIBE [err] .
mﬂﬁrgin R[Qh&brﬁ&laioﬁegh%e@rabeﬁg ﬂﬁ? gkéﬁa?ihggﬁneO?h?ﬂmac%p¢&@énnpb!y, a
chloro noiety, to provi conpunds,of .fornu . . reaction

i s shown a?c¥ &9 £SfP SOP%PgﬁfguA?oFa' as g%ﬁ“%nénI$Cheme fiSbef%w‘

Under normal al kylation 'conditions, this reaction will be effected at
each of the hydroxy groups which nayF%QFqF_II present in a fornmula Illc

nol ecul e. However, selective 30 alkylatron at the 4-hydroxybenzoyl group
can be achi eved by carrying out the reaction in the presence of an
excess of finely privdelHd p6 {um carbonate and using an

equi val ent to slight excess O b Q (CH2)-R3 reactant,

To prepare conpounds of forrmuta Ille h;@m in 35 route B of Schene
I, aformula Illc compound is reacted With an excess of an '

al kyl ati ng agent of the fornula -
PCT/ US95/ 12346

10

wherein R1a, R22, R3, 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



[err] wherein Z and Z' each are the same or different |eaving

group, in an alkali solution. 5 Appropriate | eavi ng groups
I ncl udWO P@I90¥ anpl e, t he sul fonates such as net hRCTHIRISNLE6 €,
4-bronosul fonat e, t ol uenesul fonate, ethanesul fonate,

| sopropanesul fonate, 4- met hoxybenzenesul f onat e,

4-ni trobenzenesul fonate, 2- chit8robenzene sul fonate, and the |ike,:
hal ogens such as 10 brono, chloro, iodo, and the |ike, and ot her

rel ated agrz@%ﬂﬁilng agentAé?lrc?lf @, eqfo@J l%((ler a%gg igﬁﬂﬁ.uinsaiuﬁlghﬂr onmoet hane,

and at east 2 equival ent's équi val ents, of

1, 2- di biwidsddeand&An -us tﬁépggqﬁhﬁaﬁ€ﬁﬁ Pﬁs§u§§tﬁa?@rmU1a IT1a A
pref err%n@iduaid ne@ We deldoint hhisalrb}é.b@&.bﬁn ah ac1dr§§@.§.t98n(:§£'i@' ns

“potaSS|un1 ate.i in ven such as, for exa

net hyet R F%ﬁ %ﬁﬁk gf Sﬁﬁorﬁﬁe salt, ﬁﬁlngSPuFPBﬁ c?ﬂ¥e21ﬁ9ﬁroxy
grl‘.]Soup of t he benzdghe ram@int aff aeducing fa(ger![ﬂ asled: dmmhﬁeu&éaex?_@%—;ﬁ as a
phenoxi de, i,0n pkac oups o e
Alkyrart ng %ﬁ‘{&% sut£iciShPkBERale Shel UEbBRVACEr8R 88,0 {ne

al kal i I1Id Comm@nndlﬁpngcrmetheanpgaﬂscanblnehgeumpoundbroﬂght to
ref | ux rmulaa&sb 2l bRtRaaneyl Ul 190eoHD! BhbB8s YEepndstagulRyas the

preferreg sol vent, reaction tines run from about our’s
hours. 2gent per equivalert pfaEheofUBFSdaEE LFoWPERis step, a conpound of

fior mul a I1le, is tAgprdacied sultdbnlrsolﬂmwenanylsolvent oﬁﬁfnliﬁhhﬁé”e
rrol rpholine

net hyl - rroI| |ne net,
dlnethyP @tH?F&h\W&QX eTg¥n lnerthB?QﬁEtﬁ?@%ﬁ%?%1ne via standard
techn|qnaad1taohmrn1SﬁltableospmuadSSoin&mnduIdléthﬁl ethefgrably, the

Do ochifithdte, and, c3RkbndbrBEABh (M) 2 (RAE CPRERL MEIRTAYI2 L8

conpoun I'nert. Ven suc s danh eated to a
tenperaﬁ@ﬁ§e|§0ﬂwénﬁ§ng§ brefexredi eoﬁeaandroosabBﬂt1a1£$pm¢4ally
YBen thﬁr@E L@ .iS heated to a preferred tenperature of 35 about
90[err] "C, the re%ﬁ}lon only takes ahout 30npknutes to about 1 hour.
However, changes i FEMRSIALUSS Swdovied dn this sgep) ipnthatnwbiche -
anmount QE buﬁﬁlbhb&treacéfﬁécﬁeedﬁPIEtben of the reduction reaction.
Ambient temperature, in the range from about 17° C to about
25° C, generally is adequate. _
20 The length of time for this step is that amount
necessary for the reaction to occur. Typically, this
reaction takes from about 1 hour to about 20 hours. The
optimal time can be determined by monitoring the progresé of
the reaction via conventional chromatographic techniques.
25 _ The carbinol products from this reaction step
"~ (formula IV compounds) are extracted essentially via the
method described in Example 7, ';nf:a ‘are novel, and are
useful for the methods descrlbed herein.
Once a carbinol of the present 1nventlon is
30 prepared, such a compound is added to an inert solvent such
as, for example, ethyl acetate, followed by the addition of a
strong protic acid such as hydrochloric acid to provide novel
compounds of formula Ia. This reaction typically is run at
ambient temperature from about 17° C to about 25° C, and
35 generally only takes from about a few minutes to about 1 hour
to complete. Crystallization of the final product is carried
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-17- run to conpletion. OF course, the progress of this reaction
step can Reo®Bgweser ed vi a standard chromat ographi c t e HOT/URISH2346 -
Compounds of fornmula I11d represent the starting 5 material for one
process for preparing the pharmaceutically active compounds of
formula Ia, as shown in Schene || bel ow-19-

Schene |1 [err]

out through standard procedures, essentially as described in
Example 1, infra.
Dealkylation/deprotection of terminélly—prbtected
hydroxy groups can be carried out prior to the preparation of
5 formula JV compounds, prior to the preparation of formula Ia
compounds, or after protected compounds of formula Ia are
prepared, via procedures known to one of ordinary skill in
the art. It is preferred, however, to dealkylate a protected
formula Ia compound after its formation.

10 _The reaction shown in Scheme II provides novel,
pharmaceutically active compounds of formula Ia in which Rla
and R2a each are hydrogen, hydroxy or C1~C4 alkoxy. Preferred.
formula Ia compounds are those in which R!2 and R22 each are
methoxy, or R!2 and R22 each are hydroxy, R® is piperidinyl,

15 and n is 2. These preferred compounds, the latter being

' especially preferred, as well as other formula Ia 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

20 invention.

As an alternative to the reactions shown in Scheme -
II, a novel, one-step process may be used to prepare formula
Ia compounds of the present invention by reducing a ketone of
formula V below. More particularly, when R!2 and/or R22 are

25 -0(C1-C4 alkyl)., these hydroxy protecting groups may be
removed prior to using the present novel process, or
optibnally may be removed, in situ, following the present
one-step reduction process. Additionally, the product from
this process, which may have 1 or 2 unprotected or protected

30 hydroxy moieties, optionally may be salified via known
procedures or as herein described.

In this process, a formula V compound



wherein R err], Rerr], Rerr], and n are as defined above.

In Schene 11, a fornula I11d conpound, or a salt thereof, is added to
an appr Yo p60%3%0l vent and reacted with WO 96/PeaNB85/12346

PCT/ US95/ 12346 ' - 18- a
reduci ng agent such as, for exanple, |ithium alum num hydri de (LAH)
Al t hough the free base of a fornula |t2@- conpound rmay be used in
this reaction, an acid addition salt, - preferably the hydrochl oride

salt, is often nnrﬁﬁ qg¥fn|§=t 5 The anount . of reducing
agent used in this zéﬁ &’, hs an amount sufficient to reduce the
I1d

car bonyl group of formu conpound to formthe novel carbinol
conmpounds of formul a | V.}] Generl# a liberal excess of the reducing
agent per equival ent of the sub& atv . 10 Appropriate®

of solvents which wll
condi tf ons. Suitable solvents include

sol vents include any sol vent or
remain inert under reducing

di et hyl et her, di oxane, and tetralfydrof uras F). The anhydrous

f or m of t hese solvents i 5 Nous THF is especially
15 preferred. 7 yRER in this step is
t hat which is sufficiept to t he reduction
reaction. Anbi ent tenp om about 17[err] Cto
about : 25 C, generpldsf i The | engt h of

time for this step is that amount

wherein R12, R22, R3 and n are as defined above,

5 or a salt thereof, is reacted with a reducing agent such as
lithium aluminum hydride or Red-21®[sodium bis(2-
methoxyethoxylaluminum hydride)] in the presence of a solvent
having a boiling p01nt in the range from about 150° C to
about 200° C

10 A compound of formula V is prepared by reacting a
compound of formula IITb (as described above) with about 2
equivalents of 2,3-di¢hloro-5,6—dicyano-1,4-benzoquinone
(DDQ) in the presence of an inert solvent or mixture of
solvents such as, for example, dioxane, dichloromethane,

15 - toluene, dichloroethane or benzene. The reaction mixture
generally is heated to 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. The resulting compound of
formula VI '

20



necessary for the reaction to occur. Typically, this reaction takes
fromabout 1 hour to about 20 hours. The optimal tine can be '
det er ni nedWEN6#903Pt or i ng t he progress of t he reacti orf&ATYS9S12346.
conventi onal chromatographic techni ques. 25 _ The car bi no
products fromthis reaction step %fornula | V conpounds) are
extracted essentially via the met®dd described in Exanple 7, infra,
are novel, and are useful for the nmethods described herein.

Once a carbinol of the presentgjgyentigp is 30 prepared, such a
conpound is added to an inert sol vdgs as, for exanple, ethyl
acetate, followed by the addition o strong protic acid such as
hydrochl oric acid to provide novel onpounpds of forrmula la. This
reaction typically is run at rature fromabout 17[err]

C to about 25[err] C, and 35 general ly takes from about a few

m nutes to about 1 hour to conplete. Cfystallization of the final
product is carried WD 96109039 R2b

PCT/ US95/ 12346 -19- out

t hrough standard procedures, esse i bed in Exanmple 1

i nfra. Deal kyl atijon/ dep
hydr oxy groups can be carried QULAMNOr

of term nally-protected
pPeparation of 5

formul a I V-conpounds, prior R of formila la

conpounds, or after protected conpounds formula la are pr-epar ed,

via procedures known to one of ordinary skill in the art. It is

preferred, however, to deal kylate a protected formula Ia conpound

~after its fv?ﬁ?@éiﬂrhlbl%%d R2b are as deBEnbQ3gHLPS, SI9VWhdd 1dreqd .

provi des nove pharmaceutjcally active conpounds of faornula Ia I n
whi chS R[ er r3s described apeye] and Ridpdlanad sl shyromeepnd: of Ehe] - J err]
al koxy. Pretsfmeta formula Ia conpounds are those in which Rerr]
and R[err] each are met hoxy, or Rlerr] and R err] each are hydroxy,
Rlerr] is piperidinyl, 15 and nis 2. These preferred conpounds, the
- latter being - especi al |y prefeRPelCHanw®l | as other fornula la
~ conpounds, can be used as pharmaceutical agents or can be further
10 wherein R3 is as defined above, via the above described
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 V compound to form
15 a compound of formula Ia. Generally, a liberal excess of the
reducing agent per equivalent of the substrate is used.
The solvent used in the process is required to have
a relatively high boiling point, in the range from about 150°
C to about 200° C, as represented by solvents such as, for
20 examplé n-propyl benzene, diglyme (1,1’-oxybis[2- |
methoxyethane]), and anisole. Of these, n-propyl benzene is
the preferred solvent with formula V compounds when R12 and/or
R2a ig -OCH; and -CgHg-4'-0(C3-C4 alkyl). Red-Al, used as
both a solvent and a reducing agent, is preferred when Rl2 is
25 ~-OH and/or R2a is -CgHy-~4'-OH. : :
The temperature used in this reaction is that which
is sufficient to complete the reduction reaction.
Preferably, the reaction mixture is heated to reflux for



derivitized to provide other fornula | conpounds which al so are
useful for practicing the nethods of the present 20 I nventi on.

As an aWO96#%I%ve to the reactions shown in Schene PCT/US5/12346¢ | |
one-step process may be used to prepare fornul a | a conmpounds of the
present invention by reducing a ketone of formula V below. Mre
particularly, when Rlerr] and/or R er@Z-are 25 - derr]-Cerr] alkyl),
t hese hydroxy protecting groups nay be : renoved prior to‘using t he

present QB&E 5 Otﬁfﬁt?teé’rto about CEPtHd%ﬁ% | Y 1R P tre%\éﬁd H;
follow n e esent ep reduciion process. |t|ona y, the.
Q ket s,

>
product g?%ﬂ?rg ture, (3p \Mﬁackﬁtﬁ’ﬂﬂ%zgx/@rfcﬁdufeﬁnﬁﬁéﬁect ed or
protected.80, Fiedyfrany Fiesdr cRezmurtenddry oraianie ...,J, hieg

'procedurf/s o a %F F:H'Géi) C“é)ed 9%1/%9 described: 1n t&leI ?Exgn%%.ggs a

formul a
PGI/USQSMéﬁQﬁﬁ . The optlmal amount of time for thlS-%Qactlbﬁrtb run,

wher ei n @é{é;lcf[% Iggﬂr&u%ﬁqx&easr ectoasuc rieglo%bovean Ee or .a sal t

t her eof rea a reducing agen
determined by monltorlng the progress of the reaction via

standard techniques.
The formula Ia products. from the one-step reaction
10 are extracted essentially as described in Example 2, jinfra.

Preferred formula Ia compounds from this reaction are the
same as those preferred formula Ia compounds described above, ‘
and can be used as pharmaceutically active agents for the
methods herein described, or can be derivatized to provide

15 other novel compoﬁnds of formula I which also are useful for
the present methods. .

‘For example, when R2 and/or R22 of a formula Ia
compound are C3-C4 alkyl hydroxy protecting groups (thus, not
having been dealkylated as one option in Scheme 1 provides),

20 such groups can be removed via standard dealkylation
techniques, as described in Example'z,.inﬁza, to preﬁare an
‘especially preferred compound of formula Ia. .

- Other preferred-compounds of formula I are'prepared
by replacing the newly formed Rl2 and/or R22 hydroxy groups of

25 a formula Ia compound with a moiety of the formula -0-CO-(C;3-

' Ce alkyl), or -0-S0z-(C4-Cs alkyl) via well known procedures.
See, e.g., U.S. Pat. No. 4,358,593.

For example, when an -O- CO(C1-Cs alkyl) group. is
desired, the dihydroxy compound of formula Ia is reacted with

30 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 basic solvent.
such as pyridine, lutidine, quinoiine or isoquinoline, or in

_ a tertiary amine solvent such as triethylamine,

35 tributylamine, methylpiperidine, and the like. The reaction
also may be carried out in an inert solvent such as ethyl |
acetate, dimethylformamide, dimethylsulfoxide, dioxane,



l'i thi um al um num hydride or Red-Al[sodium bis(2-

met hoxyet hoxyl al um num hydride)] in the presence of ‘a sol vent havi ng
a boi | i ngWe$ame03n t he range from about 150[err] C to PCIAISAVIBMD er r ]
C. 10 A conpound of fornmula V is prepared by reacting a
conmpound of formula Illb (as described above) with about 2

equi val ents of 2,3-dichIoro-5,6-dicyandi@ﬁ4-benzoquinone (DDQ in the
presence of an inert solvent -or m xture of sol vents such as, for
exanpl e, d ﬁié’&ﬁoxf Eﬁéﬂéon&é%tﬁﬁe, AQusne, rEtHhoRs AR tBhe,

benzene. e reaction mxture generally is heated to refluyx for
about 1 tocapdheheslik@d to whigh&fk A3tk LU WU vaten Bl an @Qﬂ'gerat ure

for a peri Qéai‘r-ﬁﬁéfér (excEPOUis ot ad abeliw)7,2 éumr as Bheeredairti agieerpound
gET,U595,1§é§“£een agggd If des;rgg) ac§ia ion catalefs such as 4-
H3C 5 dimethylaminopyridine or 4-pyrrol{dmnqpyr1d1ne may be used.wherein’

Rlerr] and er | qar 8eds bOthniéhéigyh tagoateds Rggo) .as
descri bed é hﬁeHgilgﬁied wWih' & conpoun §¥§ érnul)

The acylatlon reactions which provide the

aforementioned terminal R! and R2 groups of compounds of
formula I are carried out at moderate temperatures in the

10 range from about -25° C to about 100° C, frequently under an
inert atmosphere such as nitrogen gas. However, ambient
temperature is usually adequate for the reaction to run..

| Such acylations of these hydroxy group also may be
performed by acid-catalyzed reactions of the appropriate

15 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 Rl and/or R2 groups of formula I
compounds also may be provided by forming an active ester of

20 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,
38:1979 (1965), and Chem. Bexr., 788 and 2024 (13970). ’

25 Each of the above techniques which. provide -0-CO-
(C1-Cg alkyl) moieties are carried out in solvents as
discussed above. Those techniqﬁes which do not produce an
acid product in the course of the reaction, of course, do not
call for the use of an acid scavenger in the reaction

30 mixture. _ .

When a formula I compound is desired in which the
Rla and/or R2?2 group of a formula Ia compound is converted to
a group.of the formula -0-S02-(C4-Ce alkyl), the formula Ia
dihydroxy compound is reacted with, for example, a sulfonic

35 anhydride or a derivative of the appropriate sulfonic acid

| such as a sulfonyl chloride, bromide, or sulfonyl ammonium
salt, as taught by King and Monoir, J. Am. Chem. Soc..,



[err] 10 wherein R3 is as defined above, via the above descri bed

pr ocedur es. For the present reduction reaction, the
anount Wi096/09039 educi ng agent used in this reaction is RETAISHAIIB46
sufficient to reduce the carbonyl group of a fornmula V conpound to
form 15 a conpound of forrmula la. Generally, a liberal excess of the
reduci ng agent per equival ent of the ~Fdpstrate is used.

The solvent used in the process is required to have a relatively

hi gh boi ¢4 “ﬂs@@lﬁ%7'mé”f§) I angife [dPARAY chafbound alss AndRaut 200[err]

C, as represented sol vents such as nple n- propyl benzene,

di gl yne {qaqteQ)w%[@e approPﬁié%)@@tﬂ%ﬂéﬂ )anrmﬁrm o3 auixed t hese,

n- propyl sbpFEeie dthydrides .t hfslm}ﬁfﬁ!d&%im Werd irtl fPOioe! @andegonpounds

“when R[er%rl and/ or (R;{ OCIg! aﬁé%,and :
-Cerr] Hf 4}‘5’29“50(9(‘:{‘3? 38 MG ]e’ﬁ?sjﬁﬂrje eAln Gheg digcussion pfth a

s vent redctaioreduicinaagetalidegpraridead Jdken Rlerr] is 25 - -OH and/ or.
Rlerr] is -Cferr] e te rat.ure used in

this reaction is tﬁgii%ﬁF%Yé%y' f°rm%?%Lﬁ?|<ﬁ%ﬁﬁ“?4%(&8ﬁgf iThe reduction
reacti orwarious defigiest shibst ittheentenctandh tiedtru deriivatdziedd compoahtisx f or

WO 96/ 0 P - 9 3

"0 5 Resgrineq abave, are reprsaented as commoutlay PEVESEAIE 1o cny

t enper at®F heyRr sfafe dnyenG iP5t andar d procedures [see, ‘e.g.,

Feser and Fi eser, aARereSih SthOT £ e POHMSE Fordlla 1 compol:n?%age 584

(1968)] and as fur her SCri in the Examples .5 herein
opti mal SRR ékﬁ'*ﬁSEEF%Q PSEFGHt inventippyi &8I £§ from ¢
about 1(prafuztm1 ttao qi‘nfaﬁarh lamdy ,usteala be.armaceutdehauin aedepyaBRai t ori ng
The for MALE 1ot 1 (i rbmsneds, u5eFoa: oy Patha4E3ps Ehipact o
essent i alnverdsiate gorinsed liyn ﬂbtamplharmacentn.aally acceptable acid
15 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
also part of this invention. Typical inorganic acids used to
form such salts include hydrochloric, hydrobromic,
20 hydroiodic, nitric, sulfuric, phosphoric, hypophosphoric, and
the like. Salts derived from organic acids, such as o
aliphatic mono and dicarboxylic acids, phenyl substituted
alkanoic acids, hydroxyalkanoic and hydroxyalkandioic acids,
aromatic acids, aliphatic and arbmatic'sulfonic'acids, may
25 also be used. Such phérmaceutically'acceptable salts thus
include acetate, phenylacetate, trifluoroacetate,'acrylate,
ascorbate, benzoate, chlorobenzoate, dinitrobenzoate,
hydroxybenzoate, methoxybenzoate, methylbenzoate, o- , _ | |
. acetoxybenzoate, naphthalene-2-benzoate, bromide, |
30 isobutyrate, phenylbutyrate, B-hydroxybutyrate, butyne-1,4-
dioate, hexyne-1,4-dioate, caprate, caerlate, chloride,
cinnamate, c1trate, formate, fumarate, glycollate,
heptancate, hlppurate. lactate, malate, maleate,
hydroxymaleate, malonate, mandelate, mesylate, nicotinate,
35 isonicotinate, nitrate, oxalate, phthalate, terephthalate,
phosphate,”monohydrogenphosphate, dihydrogenphosphate,
metaphosphate, pyrophosphate, propiolate, propionate,_



Preferred fornmula la. conpounds fromthis reaction are the sane as
those preferred formula |a conpounds descri bed above, and can be
used as phaMee903%al |y active agents for the met hods PREUSPH12346
descri bed, or can be derivatized to provide 15 ot her novel conmpounds of
formula I which also are useful for ' f he present nethods.

For exanple, when R err] and/or Rerr] of” 2Yormula la conpound are
Clerr]-Cerr] alkyl hydroxy protecting groups (thus, not havi ng been .

deal kyl at ed ﬁﬁeﬁ&@p?@bh@ﬂat@ SEQEﬂ@yﬂaEE(”%éhéﬁatéK)succﬁﬂ&ﬂé OlRiRY-akan be
renoved via st g g §¥ 1 t echni ques, S rlbed in
Exanpl e 2, if# at?o +&P @tﬁn “Pyrosu %% m%ﬂ%‘ &é"rgi”gdf‘ t&mound of
fornula la. sulfonate, benzenébhkfomated erp-dok-anmplmmdsulifdmaua) a | are

pr epar ed chlo?éb%ﬁ?ﬁﬁ%uggm&geﬁ\%,%’}dr?%%hdf E& &r r] ;_and/ or Rl err] hydroxy

groups of 25 y of the fornula
-O-GO- b er r]lydroxyeth@esn}fanawa ,nerhar@ s mdtg,Craptithglene- 1al kyl )
[ ¢ 593
For exampl o, JALECASEEY Slpbthalene Fisulichardy B cellnediiurkoiater -
t he di hydr oxwé@nﬁsuﬂqéoaateorm%amt% arsbcttlw Yikenr 3 pref@rrsgeﬁalguch

as acyl chIoggdghebﬁ9a}ggh15y§aéd§a1@r azi de, or with an appropriate
anhydride or mxed anhyd reacti ons fre conveniently carried

out in a basic sol vent pgar?é&ﬁuﬁécﬁ}}yd?ﬁ%ep¢%ﬁ Qi #1d AdH itk slts

i soquiool i nearértfyﬂlcally fﬁrﬁ@dtbﬁrﬂeﬁﬁm 2| compiorsid o faE orimudah ! @iERe,
35 tributyl am ne ﬁ’L{)‘F%erldlne the [i

The reaction
al so may be rFFgﬁmBﬁ?rlﬂr ?ta@ﬁﬁQ&a §ﬁ%ﬁias%§FhfeaCtan S BLE&t ate,
dinethylfornaendealﬂynebhbinedfnuldemuthaﬁusnivent such as Aieth§l088R8r

PCT/ US95/ 123
dlnethoxyethége th%%t%ﬁe %%%t%ﬁks g Cﬁéﬁiates out of’ and t he

like, to whi eﬁlut:w@amtbm @b@marp@\th%#r a‘w akq diays and sen begdeoleredpt

as nojsd be'Biﬁ’)f:LiEthBénaofeﬁﬁéaédNéﬁ@%an be strigpeerragged. |If
desired, acylation catalysts such as 4- di met hyl'am nopyridi ne or

4- pyrroI|d|nGB?VPBFh@nﬁﬁymﬁﬁn%sed See, e.g., Haslam et a
Tetrahedron, 36:2409- 24532 phaffiaceutically acceptablé*garﬁé”gﬁnéﬁhﬂlgaCt|OnS

Mh|Ch prOV|dﬁ theenhanced solubility characteristics compared to the
compound from which they are derived, and thus are often more
20 amenable to formulation as liquids or emulsions.

The following examples are presented to further
illustrate the preparation of compounds of the present
invention. It is not intended that the invention be limited
in scope by reason of any of the following examples. _

25 '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.



aforenentioned termnal R err] and R err] groups of conpounds of

formula | are carried out at noderate tenperatures in the 10 range from
about wab9efda39 about 100[err] C, frequently under an PCT/US9SALR346

at nosphere such as nitrogen gas. However, anbient tenperature is
usual | y adequate for the reaction to run. Such acyl ati ons
of these hydroxy group also may be -26- perfornmed by acid-catal yzed
reactions of the appropriate 15 carboxylic acids in inert organic
solvents or heat. Acid lLysts..such as sul furic acid,

pol yphosphoric acid, cid, and the |like are used.

The aforenentioned R err] and/or R err] -.groups of fornmula I

compoun S _BLQV ) an. act| ' f _ the
appr opr icét'g'l a@?’g‘?’%ﬁghﬁag 4t ﬁgg'égt%é‘fﬁ‘f%?%é? b@_ éhéﬁﬂﬁ%pgtﬁqe?eagent S’
such as di cycl ohexyl ka¥Bddi4 rmathoxyphanyd)omethanone njtrophenol s,

nt achl or ophenol , N-hydroxysucci nim de, and 1-

hydr oxybenzotri azol e. See,M&049. ,~Bull. Chem Soc. Japan, ' 38: 1979
(1965), and Chem Ber, 788 anc N (1970). 25 ' Each of the
above techni ques which provide O, 0 Ogerr]-Cerr]-al kyl)
noieties are carried out in solventsfas di scussed above. Those

t echni ques .whi ch do not produce_s aCi d product in the course of

t he reaction, of course, do no call for the use of an acid
scavenger in the reactionﬁio , X R When a fornul a
| conpound is desired in $2¢h the Rl err] and/or R err] group of a
formula Ia conpound is converted to a group of the formula

-0 SJ erg |a (Sispensigreraf] soiddpn) hytdrd deor(h2l.351 g of a 60dkhgdioxy corrpour‘
IS reacte ] fQr. ¢ : .G 3 ydei de. derivative
of the é‘fb %%pér%ﬂ é%euﬁ%]ﬂgf%l%fﬂé}&we%'s?éﬁzaén%g@s%ﬁ'g%&ﬁ&c oride, .
-4 oni desewrahydtefygrannt®HR unt650 nL) afy|Q° Cawasagddedby ERphytied Monoir,

J. - Am &1655 , £9% hydro-2~hydroxy 8- td%32 1 -naphthylenyl) (4-
PCT/ US95/ 12346 o 154-
97: 256@?%%@??%”%%%r@>&/ . Stpdudd BSS 888 b&-9-+ U-Sreacted with
the apppapl ing e 412307862 Jarhdldigheny Ishiedophosphatel ionig gnhgdeddes.
Such rexggf)l.ofrf ﬁ-ife ngd Inﬁ.ﬂ .OUIThu_enc_%'%rte of addition was such that the
15 reaction temperature was maintained below 8° C. After

stirring for 3 hours at 0° C, 4-MeOCgHsMgBr (1.5 equivalents

of a 0.064 g/mL solution in THF) was added dropwise and the
resulting mixture allowed to gradually warm to room
temberature. After 12 hours, the solution was quenched by

20 addition of cold aqueous ammonium chloride. The organic
portion was separated from the mixture and the aqueous
portion-extracted with ethyl acetate. The combined organic
extracts were dried (sodium sulfate), filtered, and
concentrated. To the resulting oil was added acetonitrile (1

25 L) upon which time a precipitate formed. The solids were
removed by filtration and the filtrate concentrated to give
an oil which was purified by flash chromatography (silica
gel, methYlene chloride). The desired product was
subsequently purifed by crystallization from methanol to

30 provide 96.7 g (83 %) of the title compound as a yellow
crystalline solid: mp = 172-173° C; 1g-NMR (DMSO-dg) & 7.75
(d, J = 8.7 Hz, 2H), 7.16 (d, J = 8.6 Hz, 2H), 6.60-6.90



conditions such as were explained above in the discussion of 5

reaction with acid halides and the |ike. Col I ectivel y,
fornmul a | wocesmgeeasnds with their various defined subsPCTHSNE34@Nd
their derivatized conpounds as descri bed above, are represented as
conmpounds of formula I of the present invention. 10

Al t hough the free-base form of fornula 42%onpounds . can be used in
the nethods of the present invention, it is -preferred to prepare and
use a phar ceu |cal acgepy abl e li . f e np

used in th 8§s gﬁ)th S% Pé 3H}Went?€n¥ Ojrr}g]r'l I%jf4 J‘ " %u%s
phar maceut i(mal Rft) ac2epPaliime 28) d MS (FD) amidi t Qﬂl@%&ks mnth a wide variety
of organic and inorganic aci-ds, and include the physiologically
aceceptabl e salts which are often used in pharmaceutical chem stry.
Suchgsalts are al so part obpgdi£rapyentign. Typical inorganic acids
-used to form such salts include hydrochloric, hydrobromc, 20 :
hydroi odic, nitric, sulfuric, phosphoric, hypophosphoric, and t he

LI! ke. bSal ][_s[sigm!_\aﬂhjﬁgm-lcﬂ-gmi-{ﬁ_e?m&gyphbdynﬁ-k-methdkj(ghfﬁliﬁhﬁnm-and
| carboxylic acids, phepy - e angi c_acids
hydr oxyal kanoi ¢ and hydRG?ﬁEgﬁh‘P:#%oﬁgP&senYﬂme%%aﬁ‘%?rﬁﬁ € acids,

al i phatic and aromatic sulfonic acids, my 25 al so be used. Such

phar maceutical |y acceptabl e sa#@ i ncl ude acetat e,

phenyl acetate, trifluoroacetate, § ascor bate, benzoate,

chl orobenzoate, dinitrobenzoate, : et e, net hoxybenzoat e,
nmet hyl benzoate, o- acet oxybenzoatfe, hal ene- 2- benzoat e, broni de,
30 i sobutyrate, phenylbutyrate M g#ybut yrate, butyne-1, 4-

di oat e, hexyne-1, 4-di oate, caprat- ate, chloride, C|nnanate
citrate, formate, funmarate, qu CQ ' hept anoat e, hi ppurate,
Iacﬂate, mal at e, .naleate hydr oxymal eat e, mal onate, nandel at e,

mesyl ate, nicotinate, I sonicotinate, nitrate, oxal ate, phthal ate,

(Bl G, s SOUELE RO Rl e 1y o o

propi onat eBuLi (87.8 mL WO 861060M9solution in hexanes, 140 mmol) to a

PCT/US95/ 16838t 10n of ethanethiol (12.1 mL, 164 mmol)" gélrrlng_at 0° C

15 in ethyl ether (400 mL) followed by brief'stirring and

concentration] stirring in dimethylformamide (400 mL) was
added the product of Preparation 1 (46.7 g, 117 mmol). The
mixture was then heated to 100° C. After 1 hour, the reaction
was concentrated and the resulting brown oil dissolved in

20 chloroform. This solution was extracted with agueocus
ammonium chloride. The agqueous portion was treated with 1 N

hydrochloric acid until pH 5 was obtained, and subsequently
extracted with chlorofotm. The combined organic extracts
were washed with brine, dried (sodium sulfate), fil;ered, and
25 concentrated. The resulting brown oil was purifed by flash
chromatography (silica gel, ethyl acetate/hexanes gradient)
to give 30.0 g (66 %) of the title product as a yellow oil:
lg-NMR (300 MHz, CDCl3) & 7.74 (m, 2H), 7.16 (m, 2H), 6.85 (d,
J = 8.0 Hz, 1H), 6.77 (s, 1H), 6.65 (m, 5H), 6.11 (s, 1H),
30 3.78 (s, 3H), 3.69 (s, 3H), 3.00 (m, 2H), 2.77 (m, 2H); 13¢c-
NMR (75 MHz, CDCl3) & 201.1, 162.4, 159.7, 159.6, 137.5,
137.2, 134.6, 134.2, 133.3, 130.6, 129.6, 127.6, 127.2,
116.5, 114.7, 114.5, 112.3, 56.2, 56.0, 30.7, 29.6; Anal.



phenyl propi onate, salicylate, sebacate, succinate, suberate,

sulfate, bisulfate, pyrosulfate, sulfite, bisulfite, sul f onat e,
benzenewo Sepovase, p- br onophenyl sul f onat e; chl or obenptanseshingat e,
et hanesul fonate, 2- 5 hydr oxyet hanesul f onat e, net hanesul f onat e,
napht hal ene- 1- sul fonat e, napht hal ene-2-sul fonat e,

p-t ol uenesul f onat e, xyl enesul fe2@+e, tartarate, and the |like. A
preferred salt is the hydrochl oride salt. The

phar mace aIIy ceptab id.ad on aIt 10 t p| ly formed
by react# %a éoﬁ%%undEOfH?Orgﬂlg Ig eéh Féu *an edﬁ?n%gafgor ess
anount oMSadF@) Mie B8actMmis aRe(chlorofgembr$4®Q onbléwd. 63, a nut ual

sol vent s4gh a8 ghelhyl et her or ethyl acetate.” The salt normally
preci pitates out of solution within about one hour to 10 days and
can be isolated 15 by filtration or the solvent can be stripped off by
cobBventi onal neans. Prepafdeiohargaceutical |y acceptable salts .
generally . have enhanced solubility characteristics conpared to the

conpound .from whi ch they are derived, and thus are often nore 20
anenaMeatm,ﬁemﬂhmﬂtonis(4quuhnxyphmdgﬁDns-methoxynaphthaléﬂm

or cpar at L on D1 ShhdoLbe & HiESphday) dEhoxy  pyanyirine Fhadsre,

i ntended that the invention be limted in scope by reason of any of
the foll ow ng exanpl es. N/*\Vao NMVR data for the foll ow ng
Exanpl es were generated : on a 00 MHz NMR i nstrunent, and
anhydrous d-6 DMSO was used > i\ PMEs s othermnse

i ndi cat ed. WD 96/ 09039 ‘
PCT/ US95/ 12346 - 26-.

Preparation 1
[f 4- Di hydr o- 2- (4- et hoxyphenyl s §-1% pht hal en-
9I](4 met hoxyphenyl ) net hanone

To a solution of the product of Preparation 2 (36'g, 93 mmol)
stirring in dimethylformamide (DMF; 1 L) was added potassium
iodide (30 mg, 0.18 mmol ) followed by potass1um carbonate
15 (64.2 g, 465 mmol), and 1-(2- chloroethyl)plperldlne '
monohydrochlorlde (18.9 g, 102 mmol). The reaction mixture
was stirred at ambient temperature overnight then
concentrated and the resulting oil dlssolved 1n the
chloroform. This solution was washed with thoroughly w1th
20 water, brine, dried (sodium sulfate), filtered, and
concentratedr The resultlng oil was purlfled by flash
chromatography (silca gel, methanol/chlqroform gradlent) to
give 43 g (93 %) of the title product as a yellow foam: I1n-
NMR (300 MHz, DMSO-dg) & 7.72 (d, J .= 8.0 Hz, 1H), 7.i5'(d, J
25 = 10 Hz, 3H), 6.87 (d, J =11 Hz, 3H), 6.72 (4, J = 8 Hz,
2H), 6.62 (s, 2H), 4.05 (m, 2H), 3.69 (s, 3H), 3.63 (s, 3H),
2.95 (m 2H), 2.62 (m, 4H), 2.38 (m, 4H), 1.44 (m, 4H), 1.33
(m, 2H); 13c-NMR (75 MHz, DMSO-dg) & 197.2, 168.22, 168.18,
162.5, 162.3, 158.4, 158.3, 136.4, 134. 9, 133.0, 133.0,
30 131.3, 129.6, 128.6, 125.9, 125.4, 114_4 113.7, 113.s,
113.4, 111.5, 65.7, 62.5, 57.0, 55.0, 55.0, 54.9, 54.1, 29.1,
28.0, 25.4, 23.7; Anal. calc’d. for: C, 77.24; H, 7.09; N,



5 MO [err] - - To a suspensi on of
sodi um hydride (12.75 g of a 60 % oil di spersion pre-washed with
hexanes, Ow®Yoem9039 stirring in 10 tetrahydrofuran (THF) (BEDUS?Y12346 0 C
was added a sol ution of

(3, 4-di hydr o- 2- hydr oxy- 6- net hoxy- 1- napht hyl enyl ) ( 4-

met hoxyphenyl ) met hanone (90.0 g, 0.29 MmmA9%9-See, e.g., U S Pat . No.
4,230, 862) and di phenyl chl orophosphate (77.8 g, 0.29 nmol) in THF
(750 ni) at e_of _addi t,i o chythat th on, AeRerature
was . nalntalﬁeﬁibelganﬁerr§ 97“?? e h7;h? g%lﬁ%%ﬁ% fgéfgﬁﬁ%u?g at g[err]
C, 4- NbOC[eKM}HLeIR]NgBlothermhul@%ﬂe&t@m of a 0.064 g/nL solution
in THF) was added dropwi se and the resultlng m xture allowed to
gradually warmto room tenperature. After 12 hours, the solution was
quenched by 20 addition of cold ad#eR:mebni um chloride. The organic
porti gn was separated fromthe nixture and the aqueous portion

1 ea (sod ubksit 4 2hef ey Bbedy: 282 meth Ok IRkt paren-TF VT, ng

oi | was added ameb&pird&aﬂﬂ)QShoxﬂbphpnthnchhauaanwﬂreunmanide

formed. The solids were removed by filtration and the filtrate
concentrated to give n BLLvﬁEICh was purified by flash

chromat ography (silica el 8ye chloride). The desired product
was subsequent |y pu[;igg by cryg i zation frogyeet hanol to 30
provide 96.7 g (83 % of th itle conpddhd oW crystalline

solid: mp = 172-173 C; [err]FHmNR (DNBO--
8.7 Hz, 2H), 7.16 (d, J 8.6 Hz,
PCT/ US95/ 12346

7.75 (d, J =-
WO 96/ 09039
MeO
10 _
To a suspension of lithium aluminum hydride (3.80 g, 94.8
mmol) stirring at 0° C in dry THF (100 mL) was slowly added a
solution of the product of Preparation 3 (23.6 g,47.4 mmol)
in THF (50 mL) over a 45 minute period. The reaction mixture
15 was allowed to stir at ambient temperature for 14 hours,
 cooled to 0° C, and quenched carefully with water (5 mL). To
this solution, sodium hydroxide (15 mL of a 15 % w/w agueous
solution) was added dropwise, followed by water (5 mL). .The
mixture was stirred for 0.5 hours, filtered, and the solids
20 were washed thoroughly with ethyl acetate. The filtrate was
then concentrated to give 21 g (89%) of the intermediate
product (a carbinol) as a white foam, which was used without
further purification. To the intermediate product (23.6 g,
47.2 mmol) stirring at ambient temperature in ethyl acetate
25 (100 mL) was added hydrochloric acid [100 mL of a saturated
ethyl acetate solution]. A precipitate immediately formed
upon which time the mixture was concentrated. The resulting
solid was recrystallized from methanol to give 19.4 g (79 %)
of the title product as a white crystalline solid: lH-NMR
30 (300 MHz, DMSO-dg) & 10.54 (br &, 1H), 7.72-7.80 (complex,
| 2H), 7.34-7.38 (complex, 2H), 7.23 (4, J = 8.5 Hz, 2H), 7.08
(dd, J = 8.4, 2.3 Hz, 1H), 6.80-6.96 (complex, 6H), 4.30 (br



- 27- (conplex, 7H), 3.74 (s, 3H), 3.71 (s, 3H), 3.64 (s, 3H), 2.96
2H) , 2H); MS (FD) nfe 400 (M¥). 5
(M 2H), 2 G068 2 B (FD) mie 400 (M)

Pr epar at P
[3, 4- Di hydr o- 2- (4- et hoxyphenyl ) - 6- met hoxynapht hal en- CTIUS9S/12346

1-yl] (4-hydroxyphenyl ) met hanone [err] To a sol ution of

| i t hi um et hanet hi ol [prepared by addi mp&r BuLi (87.8 nL of a 1.6 M
solution in hexanes, 140 nmol). to a solution of ethanethiol (12.1

m., 164 neol 3H5ti3c8hg(&f IuC 1P, i n hyl 1€ 400 nl). fol | owed by
b 276 (80 ) 3%tg%{°#(5di‘rﬁ—‘é¥m%rmﬁde (400°

brief stisrgpg copcentration]” st’irrimn

m) was 2'9@ zg@d%ie&mt h%H)p'r oﬂl@?":'o‘fanr@i%thﬁmn SH)(,46.1732~113% ol ). The
mi xture v t 6 HERY ew/e M%O{M%b&oc?ilfcﬁricla@l%,. fgi\p,g reagction

was concefdy¥at a8, ang {die i esul{q.ng, br. ogg’ oi |_di'ssol've A -26alc’d.
chlsoroforl\r[n. 31'5 sol Ut'i off was ‘éxtVactdd -wi tf}?uﬂéueoﬁs 74.28; "aymmnigm
chi%oride.N #h éﬂueous portion was treated with 1 N hydr.ochl ori c
acid until pH 5 was obtained, and subsequently extracted with

chl orof orm The conbi ned organic extracts were washed with brine,
dried (sodiumsulfate), filtered, A%@ampde 2 concentrated. The resulting
brown oil was purifed by flash chromat ography (silica gel, ethyl
acetate/h - Lent) to._give 30.0 g (66 %9 of the title product
ag Qa yel | g[v)?g?? Wg""%’&%ﬁ# KIVR ~2300x ey namiet hailidy - § egill) g Zf2(m  2H)
1:

6 (m 2Hf}‘@&etdﬁ-nyl)ethbxyﬁpﬁeuylﬂﬁgﬁﬁlgn?ﬁ?ﬁ%%gtggp(?n} m5H),

6.11 (s, 1H), 30 3.78 (s, 3H), 3.69 (s,
2H); [err] C NVR (5 , gPAferr]) [err] 201.1, 162.4, 159.7,
159. 6, 137.5, 13 .2,N¥§%¥6, 133.3, 130.6, 129.6, 127.6, ‘
127. 2, 116.5, 114.7,)114.5, 56. 2, 56.06H30.7, 29.6; Anal.
HC1
HO

To a solution of the product from Example 1 (5.0.g, 9.6 mmol)
15 stirring ig 1,2-dichloroethane (50 mL) at room tempe .

was added boron trichloride (20 mL, 234 mmol). The resultin

dark purple reaction was allowed to stir at ambient ’

temperature overnight then cooled to 0° C. Methanol (50 mL)

was then carefully added dropwise over a 2 hours period
20 (caution: gas evolution) upon which time a precipitate

formed. The solid was filtered, washed with cold methanol

and then with diethyl ether. Recrystallization from methanol

gave the title product as a white powder: I1H-NMR (300 MHZz

DMSO-de) & 10.38 (br s, 0.5 H), 9.74 (s, 1H), 9.52 (s, 1m).
25 7.61-7.68 (complex, 2H), 7.28 (d, J = 8.3 Hz, lH),'7.08—7 ;4

(complex, 3H), 6.99 (dd, J = 9.1, 2.4 Hz, 1H), 6.75-6.91 '

(complex, 6H), 4.28-4.31 (complex, 4H), 3.34-3.45 (compléx

4H), 2.95 (m, 1H), 1.63-1.75 (complex, 5H), 1.35 (m, 1H) ; n'as

(FD) m/e 454 (M*-hydrochloric acid); anal. Calc’d. for: 'C
30 73.53; H, 6.58; N, 2.86. Found: C, 73.48; H, 6.57; N, 3.61.

rature



WO 96/ 09039 - PCT/ US95/ 12346

- 28- - Calc'd. for: C 77.70; H 5.74. Found: C, 77.46; Wl 5.91

M5 (FD) V038890884 : | R (chl orof ornm) 3400.94, 1641.63, PCT/YS98/12346
cnerr]. 5 Preparation 3

[ 3, 4-Di hydro-2-(4-nethoxypheny|)-6-nethﬁéﬁqaphthalen-
1-yl][4-]2-(1-piperdinyl)ethoxy] phenyl ] ngthanone [err] : To a
solution of the product of Preparation 2 (36 g, 93 mmol) stirring in
di met hyl formam de (DMF;, 1 L) was added potassium i odide (30 ny, 0.18
mmol.) foll owed by potassium carbonat @64.2 g, 465 mol ), and

1- (2-chl or oet hyl ) pi peri di ne nnﬁﬁ#&&ﬂﬁ%ﬂ#%ride (18.9 g, 102 mmmol ). The

reaction mxture was stirred at anbient tenperature overnight then -
concentrated a e Ul L ' 550l ¥eq .l > rqn. This
sol uti on was V\Eésiﬁig Véﬁeﬁy%kg%&*’?gﬁs’h gogeukvéi :g?fyl?ralpnlg,@hgp%feng i(nsodi um
sulfadte), filterah] fdd [2- (1-pdmardinydd.ethpryiphenyidmethane purified
by flash chromat ography (silca gel, nethanol/chloroformgradient) to

give 43 g (93 % of the gJjtl I @5 s a yellow foam [g]H NVR
(300 MHz, DVBO-d[err]) eri\q’e?.g'fz 1H), 1

To a suspension of the product of Example 2 (4.1 g, 8.4 mmol)
10 stirring in THF (200 mL) was added N,N-dimethylaminopyridine
(10 mg, catalytic). The mixture was cooled to 0° C and _
triethylamine (8.5 g, 83.7 mmol) was added. After 10
minutes, benzoyl chloride (4.7 g, 33.5 mmol} was added
dropwise and the solution allowed to stir for 60 hours. The
15 precipitaté'was then filtered off and the filtrate
concentrated. Purification of this material by preparatory
HPLC (chloroform to 25% ethyl acetate in chloroform gradient)
followed by recrystallization from methanol gave 3.78 g of
the title compound as a white powder: IH-NMR (300 MHz, DMSO-
20 dg) 8 8.18 (app t, J = 9.1 Hz, 4H), 7.91-8.05 (complex, 3H),
7.75 (m, 1H), 7.61-7.69 (m complex, 2H), 7.58 (d, J = 8.9 Hz,
1H), 7.42-7.50 (complex, 3H), 7.38 (d, J = 8.3 Hz, 2H), 6.91
- (d, J = 8.5 Hz, 2H), 6.80 (4, J = 8.5 Hz, 2H), 4.40 (s, 2H),
3.97 (¢, J = 3.5 Hz, 2H), 2.60 (t, J = 3.3 Hz, 2H), 2.39
25 (complex, 4H), 1.31-1.52 (complex, 6H); MS (FD) m/e 661 (M*);
Anal. Calc'd. for: C, 79.86; H, 5.94; N, 2.12. Found: C,
79.59; H, 6.05; N, 1.96.



25 =10 Hz, 3H), 6.87 (d, J = 11 Hz, 3H), 6.72 (d, J = 8 Hz, 2H)

6.62 (s, 2H), 4.05 (m 2H), 3.69 (s, 3H), 3.63 (s, 3H), 2,95 (m2H),
2.62 (MWaph0903938 (m 4H), 1.44 (m 4H), 1.33 (m RGI/USSNIHEC- NVR
(75 MHz, DMSO-d[err]) [err] 197.2, 168.22, 168. 18, 162.5, 162.3,
158. 4, 158.3, 136.4, 134.9,- 133.0, 133.0, 30 131.3, 129.6, 128.6, 125.9,
125. 4, 114.4, 113.7, 113.6, | 11373#2-111.5, 65.7, 62.5, 57.0, 55.0,
55.0, 54.9, 54.1, 29.1, , 28.0, 25.4, 23.7; Anal. Calc'd. for: C
77.24; H, 7.09; N WO 96/ 09039

PCT/ US95/ 12346 - 29- - 2.81.
Found: C, 77.44; H, 7.13; N, 2.75EXapREey 4, 497 (MH); IR
(chloroform 1672.5 cn{err ' Exanmple 1 5

Ef E:)lAfp(I\a/‘rB Y SR PR BV bl ey naprenatan-

led&}EMspemyianﬁﬂnglneﬁhdxyﬂphﬁdmﬁﬂdeh@héﬂ)g 94.8
nnDI) stlrrlng at 0 Cin dry THF (100 nL) was slowy added a
solution of the product ,Eguaérat on 3 (23.6 g,47.4 mmol) in THF
(50 nmL.) over a 45 mn ri eaction m xtur 15 was allowed to
stir at anbient tenper tu e for 14 ; ocogked to 0 C, and
guenched carefully withWater (5 M. tifs Solution, sodium
hydroxi de (15 nL of a 15 @6m/m1aquv. S ol Wion) was added

dropwi se, followed by water ( @

To a suspension of the product of Example 2 (0.250 g, 0.510

10 mmol) stirring in THF (25 ml) was added N,N- |
dimethylaminopyridine (2 mg) followed by triethylamine (0.78
ML, 5.6 mmol) and trimethylacetyl chloride (0.25 mL, 2.0
mmol). The resulting mixture was stirred at ambient
temperature for 2 hours then poured into ethyl acetate/water

15 (100 mL, 1:1 v/v). The organic layer was separated and the
agueous portion wag extracted with ethyl acetate {50 mL).
The combined organic extracts were washed with saturated
aqueous ammonium chloride (1 x 25 mL), saturated aqueous
sodium bicarbonate (2 x 25 mL), and brine (1 x 25 mL).

20 Purlflcatlon by radial chromatography (silica gel 2 mm,
10:8:1:1 ethyl acetate: hexanes: triethylamine: methanol])
gave 0.268 g. of the title compound (85%) as a thick oil: IR
(chloroform) 2977, 2939, 1746, 1510, 1167, 1146, 1122 cm-1; 1m
NMR' (300 MHz, CDCl3) & 7.87-7.90 (d, 1H, J = 9.3 Hz), 7.75-

25 7.78 (4, 1H, J = 8.6 Hz), 7.56-7.57 (4, 1H, J = 2.4 Hz),
7.43-7.46 (4, 1H, J = 8.4 Hz), 7.28-7.31 (m, 3H), 7.10-7.14
(dd, 1H, J = 9.2 Hz, J = 2.4 Hz), 7.03-7.06 (m, 2H), 6.86-
6.88 (d, 2H, J = 8.5 Hz), 6.71-6.74 (m, 2H), 4.34 (s, 2H),
4.10-4.15 (m, 2H), 2.79-2.83 (m, 2H), 2.52-2.57 (m, 4H),

30 1.65-1.68 (m, 4H), 1.45-1.51 (m, 2H), 1.39 (s, 9H), 1.36 (s,
9H); MS (FD) m/e 621 (M+). ‘




m xture was stirred for 0.5 hours, filtéred, and the solids 20 wer e

washed thoroughly with ethyl acetate. The filtrate was t hen
concent r aWI96/a9039 ve 21 g (89% of the internediate PETRISONU12346
carbinol) as a white foam which was used w t hout further
purification. To the internedi ate product (23.6 g, 47.2 mol )
stirring at ambient tenperature in ethyt3%cetate 25 (100 nm.) was added
hydrochl oric acid [100 nL of a saturated ethyl acetate solution]. A
precipitate imediately forned upon which time the m xture was
concentrated. The resulting solid_was_recrystallized from net hanol
to give 19.4 g (79 % of thcEX3RRIL:Bquct as a white crystalline
solid: 1HNWR 30 (300 MHz, DMSO-d[err]) [err] 10.54 (br s, 1H),
7.72-7.80 (conpl ex, lex, 2H),_ 7.23 (d, J 8.5
Hz, 2H), 7.08 [%684'§JQ%Fﬁls?¥£?ﬁy ? pQF%U%éTﬁ??conplex mﬁ,
4.3?SUN/ butylW&IE%ﬁ?&ﬁkynaphthalen 1-y1][4 [2 (1~

PCT/ US95/ 12346 S,
4H), 3.85 (s, 3H), 3. w?%ge?ﬁ%nyﬁ’§¥§?§%l?8&ﬁﬁ¥&meiﬁfne 2.90-2.99

(m 2H), 1.61-1.82 (conpl ex, SFD,, 1.32-1. 39 (n1 1H); M5 (FD) nfe
481 (M err]-hydrochl orj ; for: C 74.19; H,

7.00; N, 2.70. Found: N, 2.66.

Exanpl e 2 [ Hy - 2y ' Qunapht hal en- 1-yI ][ 4-[ 2-
10 (1- pi perdi nyl ) ethoxy] enyI ] mg @ rw
[err] 6]\ /W 7\

10 . To a suspension of the product of Example 2 (0.250 g; 0.510
mmol) stirring in THF (25 mL) was added, in turn, N,N-
dimethylaminopyridine (2 mg), triethylamine. (0.78 mL, 5.6
mmol), and butanesulfonyl chloride (0.26 mL, 2.04 mmol).  The
reaction mixture was stirred at ambient temperature for 2

15 hours then poured into ethyl acetate/water (100 mL, 1:1) and

the organic layer subsequently separated. The agueous
portion was extracted with ethyl acetate (50 mL), and the
combined organic layers washed with saturated aqueous
ammonium chloride (1 x 25 mL), followed by saturated aqueous
0 sodium bicarbonate (2 x 25 mL) and brine (1 x 25 mL).
Purification by radial chromatography (silica gel, 2 mm,
10:8:1:1 ethyl acetate: hexanes: triethylamine: methanol)
gave 0.289 g (82%) of the title compound as a thick syrup: IR
(chloroform) 3032, 2966, 2940, 2879, 1609, 1510, 1375, 1245,

25 1171; 1149, 1129, 870, 839 em~l; 1H NMR (300 MHz, CDCl3) &
7.92-7.95 (d, 1H, J = 9.3 Hz), 7.81-7.84 (4, 1H, J = 8.6 Hz),
7.77-7.78 (4, 1H, J = 2.5 Hz), 7.46-7.49 (4, 1H, J = 8.4 Hz),
7.24-7.34 (m, SH), 6.84-6.87 (d, 2H, J = 8.6 Hz), 6.74-6.77
(d, 2H, J = 8.6 Hz), 4.33 (s, 2H), 4.05-4.09 (m, ZH), 3.25-~

30 3.32 (m, 4H), 2.76-2.81 (m, 2H), 2.48-2.52 (m, 4H{, 1.9372.06
(m, 4H), 1.44-1.61 (m, 10H), 0.96-1.01 (m, 3H); MS (FD) m/e
694 (M+).



ex,
1H), 6.75-6.91 [2 Mmﬁﬂ%ﬁxvémﬂép;}w@mﬂem)exﬁ-nH) 3.34-3. 45

(caml ex, ,1s31ﬁéohmydaﬂ}naiahﬁﬁza1135-(1&qn1)! Ql,-[‘id'l)fz.l 35 (m 1H); .
VS (FD) nie 454 c hl ori ¢ aci c'd. for: C 30
73.53; H, 6.58; N, 2%&’%&% 93v]phen g)lS‘f-tr}h?ns 01.
96/ 09039 _ PCT/ US95/ 12346
- 31- Q Exanple 3
[ 2-(4- Benzoyloxyphe yI NgABEﬁzo napht hal en-1- 5 yl][4-
[ 2- (1- pi perdi nyl) et pHERY | | Rt ' O\\ .

Q o ST NN

% AN

\/\/\/s\ 0
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10

15

20

To a solution of the product fromExanple 1 (5.0 g, 9.6 mvol) 15
stirring in 1,2-dichloroethane (50 nlL) at roomtenperature was
added bay@webdozshl ori de (20 nm, 234 mmol ). The resulting pcrruses/i1thagk
purple reaction was allowed to stir at anbient tenperature
overnight then cooled to O[err] C. Methanol (50 ni) was then
carefully added dropw se over a 2 hour34period 20 (caution: gas
evol ution) upon which tinme a precipitate formed. The solid was
filtered, washed with cold nethanol - and then with diethyl ether.
- Recrystalllzatlon from met hanol gave the title product as a white
powder: 1H NMR (300 MHz, DNEXRmpde 16 [err] 10.38 (br s, 0.5 H),
9.74 (s, 1H, 9.52 (s 1H), 25 7.61-7.68 (conplex, 2H), 7.28 (d, J
8.3 Hz, 1H), 7.08-7. 3H), 6.99 (dd, J 9.1, 2.4 Hz,

To a solution of the product of Example 2 (0.49 g, 1.00 mmol)
stirring in THF (200 mL) at ambient temperature were
sequentially added N,N-dimethylformamide (10 mg), _
triethylamine (0.50 g, 5 mmol), and hexylsulfonyl chloride
(0.46 g, 2.5 mmol). After 18 hours, the reaction mixture was
concentrated and the resulting dark oil partitioned between
ethyl acetate and a saturated aqueous solution of sodium
bicarbonate. The organic extract was separated, dried
(sodium sulfate), and concentrated. The crude material was
dissolved in ethyl acetate and ethereal hydrochloric acid
added (10 mL of a saturated solution). The resulting
precipitate was triturated with Et20 and dried to give 1.2 g
of the desired product as a thick, gummy solid: I1H NMR i300
MHz, CDCl3) consistent with structure; MS (FD).m/é 938 (M*-
hydrochloric acid).

)



To a suspension of the product of Exanple 2 (4.1 g, 8.4 nmol) 10
stirring in THF (200 nL) was added N, N-dlnethylan1nopyr|d|ne %éﬂ
PCHPS®S/I28d6s

cat al yti c) WOM¢&9939t ure was cooled to 0 C and triethy

83.7 mvol ) was added. After 10 m nutes, benzoyl chloride (4.7 g,
33.5 mmol ) was added dropw se and the solution allowed to stir for
60 hours. The 15 preci pitate was ther ¥T1tered off and the filtrate
concentrated. Purification of.this material by preparatory . HPLC
(chloroformto 25% et hyl acetate i@r%?gigiggﬁngadient) fol |l oned by
recrystallization from nethanol gave 3.78 g of . the title conpound as
a white powder: [err]H NWR (300 WVHz, DVBO 20 de) 8 8.18 (appt, J =

9.1 Hz, 4H), 7[39;L48n(15u€a;ﬁ8phe>bh8th 6-methéximdphthdlen- 1y 16044 m

conpl ex, 2H), 7.58 (d J = 50 (conpl ex, 3H),
7.38 (d, J = 8 3 He, 6. 9‘1YE|‘ZE°"YP’CﬂnY§'H’)J‘%t%aH? %), 6.80 (d, J = 8.5
Hz,. 2H), 4.40 (s, 2%0 3.97 (t, J = 3.5 Hz, 2H), 2.60 (t, J = 3.3
Hz, 2H), 2.39 25 (conpl ex, 4HBp, _1.52 (conplex 6H; MBS (FD) me

661 (Merr]); Anal. Calc'd. f C 79.86; H 5.94; N, 2.12.

Found: C, 79.59; H, 6.05; N, 5 WD 96/ 09039

PCT/ US95/ 12346 - 32-

Exanpl e 4 [ 2- (4- Pi val oyl ox ohen |)-6 | oyl oxynapht hal en-1- 5

yl ][ 4-[2-(1-pi perdi nyl)ethoxy] phenyl

MeO

To a solution df lithium ethanethiol [prepared by adding n-
BuLi (63.7 ml of a 1.6 M'solution in hexanes, 101.4 mmol) to

10 a solution of ethanethiol (101.4 mmol) stirring at 0° C in
Et20 (400 mL) followed by concentration] stirring in
dimethylformamide (400 mL) was added (3,4-dihydro-6-methoxy-
2-phenyl-l—naphthalenyl)(4-methoxyphehyl)methanone, prepared
as descrlbed in Jopes, et al., J. Med. Chem., 53:931-938

15 (1992}, supra, (30.0 g, 78.0 mmol) The mixture was then
heated to 85° C. After 0.5 hours, the mixture was
concentrated and the resulting brown solid dissolved in
chloroform. This solutidn was extracted with saturated -
aqueous ammonium chloride. The aqueous portion was treated

20 with 1N hydrochloric acid until pH 5 was obtained, and was
subsequently extracted with chloroform. The combined organic
extracts were washed with brine, dried (sodium sulfate),
filtered, and concentrated. The resulting brown oil was
purified by flash chromatography (silica gel, ethyl

25 acetate/hexanes gradient) to give 24.7 g (87%) of the desired
product as a yellow foam: IH-NMR (300 MHz, CDCl3) & 7.74 (4,
J = 8.6 Hz, 2H), 7.15-7.18 (m, 2H), 7.05-7.18 (m, 3H), 6.86

(4, g = 8.6 Hz, 1H), 6.78 (d, J = 2.7 Hz, 1H), 6.60-6.70 (m,

3H), 6.23 (br s, 1H), 3.78 (s, 3H), 2.95-3.05 (m, 2H), 2.75-

30 2.85 (m, 2H); Anal. Calc’d. for: C, 80.87; H, 5.66. Found:
C, 80.66; H, 5.48; MS (FD) m/e 354 (M+).



10

15

To a solution of the product of Preparation 4 (20.4 g, 57.0
mmol) stirring in dlmethylformamlde (400 mL) at amblent
temperature was added pota551um iodide (30 mg, O. 18 mmol)
followed by potasslum carbonate (39.3 g, 285 mmol) and 1-(2-
Chloroethylpiperidine monohydrochloride (11.6 g, 62.7 mmol).
After 16 hours, the reaction mixture was concentrated and the
resulting oil dissolved in chloroform. This solution was
washed thoroughly with water, brine, drled (sodlum sulfate),
filtered and concentrated. The resulting oil was purified by

- flash chromatography (silica-gel; methahol/chlorbform

20

25

gradient) to give 25.1 g (94%) of the desired product as a
brown oil: IH-NMR (300 MHz, CDCl3) & 7.79 (d, J = 8.7 Hz,
2H), 7.20-7.33 (m, 2H), 7.04-7.20 (m, 3H), 6.88 (d, J = 8.5
Hz, 1H), 6.70-6.82 (m, 3H), 6.62 (m, 1H), 4.08 (t, J = 6.0
Hz, 2H), 3.70 (s, 3H), 3.03 (t, J = 7.5 Hz, 2H), 2.70-2.90
(m, 4H), 2.40-2.60 (m, 4H), 1.55-1.65 (m, 4H), 1.40-1.52 (m,

To a suspension.of the product of Exanple 2 (0.250 g, 0.510 10 -l )
stirring in THF (25 m) was added N, N- di met hyl am nopyri di ne (2 ng)
f ol | oweWORP0PPet hy| am ne (0. 78 m., 5.6 mol) and ¥ *ﬁﬁ Sagbdbcet vl
-chloride (0.25 m., 2.0 mol ). The resulting mixture was stirred at
anbi ent tenperature for 2 rmnué?éhen poured into ethyl acetate/water
15 (100 m., 1:1 v/v). The organi ayer was separated and the

aqueous portion was extracted with ethyl acetate (50 niL). The

conbi ned organi c extracts were paeistkatibnsasurated agqueous
ammoni um chl oride (1 x 25 nL), saturated aqueous sodi um bi car bonat e
(2 x 25 m.), and brine (1 x 25 nL). 20 Purification by radial
.chromﬁt Fgrmphyn(ﬂi;lraea-gmphanm- -methoﬁ&:ﬁaﬁhihﬁ]twh-laﬁ-%tla} £4 - ngx?nes}()
triethylam ne: nmethan 8 |t e conpoun 859

as a thick oil: F\Pfl Bl )pe’f%"hflgl;'gf o%xgg#%gé ROPL1 0, 1167, 1146,
1122 cnferr]; [err]H NVR (300 VHz CDCI[err]) [err] 7.87-7.90 (d, .
1H, J = 9.3 Hz), 7.75- 25 8.6 Hz), 7.56-7.57 (d, 1H, J
= 2.4 Hz), 7. 43 7. Eé:zﬁ 1H, J 7.28-7.31 (m 3H),
7.10-7.14 (dd, 9.2 Hz, ® : .03-7.06 (m 2H), 6.86-
6.88 (d, 2H, J = 8.5 FE .71-6.74 (n1 2H) .3 4, 2H), 4.10-4.15
(m 2H), 2.79-2. 83 (m ZFD 2.52-2. 57 R AR _AX 1.65-1.68 (m 4H),
1.45-1.51 (m 2H), 1.39 (s, 9H), 1.36 OH); M5 (FD) nfe 621 (M).
WD 96/ 09039 ' PCT/ US95/ 12346

- 33- MeO

2H); 13c-NMR (75 MHz, CDCl3) § 198.33, 162.84, 158.97, 141.21,

136.71, 135.97, 137.78, 131.79, 130.44, 128.08, 127.48,
127.24, 126.59, 126.49, 114.17, 113.80, 111.37, 66.15, 57.68,

" 55,23, 55.05, 29.73, 28.80, 25.89, 24.12; Anal. Calc’d. for:

c, 79.63; H, 7.11; N, 2.99. Found: C, 79.92; H, 7.15; N,
3.07; MS (FD) m/e 467 (M+). '



Exanpl e 5 [ 2- (4-n-Butyl sul fonyl oxyphenyl )-6-n- 5

but yl sul f onyl oxynapht hal en-1-yl ][ 4-[2-(1-

pi per di nyl V@ 9@0993phenyl | net hane 10 To a susp®EITUHAS/EI34¢ he
product of Exanmple 2 (0.250 g, 0.510 mmol ) stirring in THF (25 nl)
was added, in turn, N N dlnethylan1nopyr|d|ne (2 ng), triethylamne
(0.78 m., 5.6 mmol ), and but anesut¥onyl chloride (0.26 nL, 2.04
mol ). The reaction mxture was stirred at anbient tenperature for 2
15 hours then poured into ethy : teg (100 m., 1:1) and

the organic |ayer subsequently separate € aqueous portion was
extracted with ethyl acetate (50 ni), and t he conbi.ned organic

| ayers washelP wf rRihudrards rier¥ds 6 -nethoxynpphrhat eRrdevll ké242m )
fol towed by saturat qti agyeeésl i @inyl )choRyixpéR gllqtnfbtfﬁaiio&'% n) and
brine_(1 x 25 nl). Purification by radial romat ogr aphy (silica

gel ; nm 10:8:1:1 ethyl aceta e: hexanes: triethylam ne: nethanol)
gave 0.289 g (82% of the tit a thick syrup: IR

(chloroforn) 3032, 2966, 29 2 79, 160. ‘10 1375, 1245, 25 1171,

1149, 1129, 870, 839 cn{err] rrJH N ' CR¢l [err]) [err]
7.92-7.95 (d, 1H, J = 9.3 Hz), 7.81-7.84 (d, 1l 6 Hz),

7.77-7.78 (d, 1H, J = 2.5 Hz), 7.46-7.49 NAFg. 4 Hz),

7.24-7. 34 (m 5H), 6. 84 6.87 (d, 2H J = | 6.74-6.77 (d; 2H
J 8.6 Hz), 4.33 (s, 2H), 4.05-4.0Mé a gl 725- 30 3.32 (m 4H),
2. 76 2.81 (m 2H), 2.48-2.52 (m 4H), 1.93-2.06 (m 4H), 1.44-1.61
(m 10H), 0.96-1.01 (m 3H); Ms (FD me 694 (M) .

Reaction of the product of Preparation 4 (1.9 g, 5.3 mmol),
1-(2-chloroethyl)pyrrolidine monohydrochloride (0.99 g, 5.8
10 mmol), and potassium carbonate (3.65 g, 29.1 mmol) in
dimethylformamide (50 miL) according to the procedure in
Preparation 5 gave a 81 % yield of the title compound as'a
thick oil: !H-NMR (300 MHz, CDCly) & 7.79 (d, J = 7.8 Hz,
2H), 7.20-7.30 {(m, 2H), 7.05-7.20 (m, 3H), 6.87 (d, J = 8.6
15 Hz, 1H), 6.73-6.84 (m, 3H), 6.60 (4, J = 8.6 Hz, 1H), 4.08
(¢, J = 5.8 Hz, 2H), 3.78 (s, 3H), 3.00 (t, J = 8.0 Hz, 2H),
2.76-2.96 (m, 4H), 2.50-2.70 (m, 4H), 1.75-1.85 (m, 4H); MS
(FD) m/e 453 (M+).
Example 7

[3,4-Dihydro-2~phenyl-6-methoxynaphthalen~1-yl][4-[2-
(l1-pyrrolidinyl)ethoxylphenyl]lmethanol

OI/\/O

25
To a suspension of lithium aluminum hydride (1.60 g, 42.8
mmol) stirring at 0° C in dry THF (200 mL) was added a
solution of the product of Preparation 5 (10.0 g, 21.4 mmol)



WO 96/ 09039 ' PCT/ US95/ 12346

- 34- Exanpl e 6

[ 2- (4-wobewgossul f onyl oxyphenyl)-6-n- 5 PCT/US95/12346

hexyl sul f onl yoxynapht hal en-1-yl ][ 4-[2-(1-

pi per di nyl ) et hoxy] phenyl ] net hane [err] 10
To a solution of the product of ExanpBe 2 (0.49 g, 1.00 mmol)

stirring in THF (200 nlL) at anbient tenperature were sequentially

2nd nedy) T R B oRPaRibdOotla s ain bEEEREY, S gNiededle, 0 T

react i oixgiureuwaswasd loyed t0cbﬁcuarmade§0aamb;ﬁ@trbgmpermgunaran®||

partit 's%%q%hwqgn stirred %byh ﬁéé&at eTRBUs@1 881 gh Agd @guigous sol ution
. of sodium car bonat e. ggnlc extract was se arated dri ed

(sodi ufPedrefatts) O ﬁdaBGnEBﬁ??%fédca Bl W Rt e (s ML) . dissol ved
BN ethybp @@g@ahalaﬁdoﬁthebaahmhhﬂaﬁ@hiaél¢4a3|ﬂL28f 1sadﬁﬁﬁ dddedits of a .
oot et B! O ol BESHALLY oo BRCHY PUdhe JB% L furated Wit
sol'i d: AfdedVBti3@Ang for BBzmifDEeEerthe mbrsusée amds WEibcetedicdinde; M5 (FD)
e 93%h%NE%&&hs washedh¥ﬂ5989§31§Cwﬂﬁﬁd%HF. The filtrate was then
concentrated to give 8.7 g (87%) of the desired product as a
10 yellow oil which was used without further purification: lH-
NMR (300 MHz, CDClj) 6 7.20-7.45 (m, 7H), 6.82 (d, J = 8.3 Hz,
2H), 6.71 (s, 1H), 6.53 (m, 1H), 5.83 (br s, 1H), 4.07 (t, J ¢
= 6.1 Hz, 2H), 3.75 (s, 3H), 2.91 (t, J = 6.1 Hz, 2H), 2.60-
2.80 (m, 4H), 2.40-2.60 (m, 4H), 1.80-1.95 (m, ZH), 1.52-1.70
15 (m, 4H), 1.43 (s, 1H); MS (FD) m/e 469 (M+).

Example €

[3,4—Dihydro-2-pheny1-G-methox&néphthalenél?yl][4-[2-
- 20 _ (1-pyrrololidinyl)ethoxylphenyl]lmethanol

o™

Reaction of the product'of Preparation 4 (1.8 g, 4.0 mmoi),

25 lithium aluminum hydride (0.31 g, 8.0 mmol) in THF (65 mL)
according to the préparatioh of the product of Example 7 gave'
a 87% yield of the title compound as a white foam: H-NMR
(300 MHz, CDCl3) & 7.20-7.40 (m, 7H), 6.84 (d, J = 8.6 Hz,
2H), 6.71 (s, 1H), 6.51 (m, 1H), 5.83 (4, J = 4.9 Hz, 1lH),

30 4.07 (t, J = 6.3 Hz, 2H), 3.75 (s, 3H), 2.82-2.95 (m, 4H),
2.55-2.73 (m, 6H), 2.27 (4, J = 3.8 Hz, 1H), 1.70-1.90 (m,
4B), 1.67 (s, 1H); MS (FD) m/e 455 (M+); HRMS FAB+ for
C30H33NO3 calculated 456.2539, found 456.2531. )
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- 35- Preparation 4

[ 3, 4- D hydwe 26/many| - 6- met hoxynapht hal en- 1-yl] (4- PCT/US95/12346

hydr oxyphenyl ) met hanone 5 _ To a solution of |ithium

et hanet hiol [prepared by adding n- ~ BuLi (63.7 mM of a 1.6 Msolution
I n hexanes, 101.4 nmol) to 10 a sol ut3%n of ethanethiol (101.4 nmol)

stirring at 0 Cin

in. di met hyl f or mani de (400 niL) edq( 3, 4- di hydr o- 6- met hoxy-
2- phenyl - 1- napht hal enyl ) (4- met hoxyphe one, prepared as
described in Jones, et al., J. Med. Chem, 53:931-938 15 (1992), supra,

(30,0 g, 78.0 mml) . pHien i XlgUsfe YRS xyidoht ha1ed1CRL G4 1t Lo 8P C After
a

0.5 -hours, the m xture

concentrate nd the resul {1 ng brown

solid dissol ved Pﬁperdil\ﬁlsf&ﬁle&rttﬁﬁl’ﬂrﬂhﬁﬂ%lé&lﬁﬁh%ﬁ‘\ﬂ/\&é’%&‘?hé%%t h

satur at ed

20

10

i5

20

25

aqueous ammoni um chl ori de. The aqueous portion was treated
with 1IN hydrochloric \d i Log
subsequent |y extracted with{fchl g of of m
extracts were washed with biineJ dried (¢
and concentrated. The resulti™g brown oi
chromat ography (silica gel, ethylH@b

24.7 g (87% of the desired produg
MHz, CDCl[err]) [err] 7.74 (d,

»~\\as obtai ned, and was
pnbi ned or gani c
gy sul f at g filtered,

pO® fied by flash
hqgs gradient) to give

ow”T oam 1H NMR (300

MeO

To a solution of the product of Example 7 (8.7 g, 18.5 mmol)
stirring in ethyl acetate (100 mL) was added a. saturated
solution of hydrochloric acid gas in ethyl acetate (250 mL).
After 0.5 min, the resulting solution was concentrated to
give 8.0 g (89%) of the desired product as a white foam which
was used without further purification: IH-NMR (300 MHZz,
DMSO) § 7.70-7.85 (m, 4H), 7.30-7.50 (m, 7H), 7.10 (s, 1H),
6.80-7.00 (m, 2H), 4.25-4.40 (m, 4H), 4.00-4.20 (br s, 3H),
3.35-3.55 (m, 4H), 2.85-3.55 (m, 2H), 1.70-1.90 (m, 4H),
1.30-1.45 (m,2H); Anal. Calc'd for: C, 76.29; H, 7.02; N,
2.87. Found: C, 76.56; H, 7.18; N, 2.91; MS (FD) m/e 452
(M+ -hydrochloric'acid).

Example 10

[2-Phenyl-6-methoxynaphthalen-l-yll[4-[2-(1-
pyrrolidinyl)ethoxylphenyl]lmethane hydrochloride

arcC
e

MeO

Et 20 (400 nl) foll owed by concentration] stirring



J =8.6 Hz, 2H), 7.15-7.18 (m 2H), 7.05-7.18 (m 3H), 6.86 (d, J =
8.6 Hz, 1H), 6.78 (d, J = 2.7 Hz, 1H), 6.60-6.70 (m 3H), 6.23 (br
s, 1H), v gP939 3H), 2.95-3.05 (m 2H), 2.75- 30 2. 8bctmosesitdsae Anal .
Calc'd. for: C, 80.87; H 5.66. Found: C, 80.66; H, 5.48; Ms (FD)
me 354 (M). _ WD 96/ 09039

PCT/'US95/ 12346 - -40- -36-

Preparation 5

[3,4-Di hﬁQEthloSEYf ﬁ WTt§9X ?h&gﬁhgf)%nfgﬂ[etﬂfa acetate/

(1- plperdlnyl et hox hanon
[err]  hvad rochlozrbCaagbqiuww@:nq heo prleel pRtoeddWres piay dxiample (@20. 4 g

57.0 gavemhﬁaﬁtitétﬂﬁe'ﬁl@l@%PYéﬂ@rMéjepﬁoAtgﬁﬂﬂ-)lrﬁmmB%pt 10

t enper at d m i odi_ de ol l oned -~

by pot as@ﬁﬁﬁ@?ﬁgg % (Mg 2Hp7)- érrg #5( 4m, 7H), 7.10 (m,

chsﬁroetmﬁbplﬁeVBdSn@Sanph&mrpCMJ$ﬂld@ (2&9‘34126%?'?§“@M 2H), 3. sﬁAfter

16 hours t ture ed a t resulting

oi | disso %HF h{l@;‘%;’%ﬁ t#@s ?ﬁ%ﬂ}a 8‘15 H) '+ fadfs? -ORor{Bughl v

Wit h matéH) bM$néFDHrméd 43bdidwn swtdmnal)loric aCldN|Uﬁﬁﬂﬂ @adcrd.

concentr d. dh S fi sh chro t ogr aphy
%@ g e7g§? ch orooéd iy 2193, %g’@r%) td Jnsv

(silica net han For'm ‘gr adi 49 of
the desi ed2 p#dduct as a brown oil: [err]H NVR (300 NPB CDO [err])
[BOr] 7.79 (d J =8.7 Hz, 20 2H), 7.20-7.33 (m 2H), 7.04-7.20 (m

3H), 6.88 (d, J = 8.5 _ |

[Z-Phenyl—s-hydroxjnaphthalen-l-yl][4-[2-(1-
pipérdinyl)ethoxy]phenyl]methane.

OI/\/O

HO

15

To a solution of the-product of Example 9 (4.0 g, 8.0 mmol) -
stirring in 1,2-dichloroethane (50 mL) at 0° C was added

20 boron trichloride (10 mL, 117.0 mmol). The resulting dafk
purple solution'was stirred at room temperature overnight in
a sealed tube then cooled to 0° C. Methanol (50 mL) was
carefully added dropwise over a 30 minute period (caution:
gas.evolution). The resulting solution was concentrated and

25 dissolved in ethyl acetate. The organic extract was washed
with saturated aqueous sodium bicarbonate, brine, dried
(sodium sulfate), filtered, and concentrated. The resulting
brown foam was purified by flash chromatography (silica gel,
methanol/chloroform gradient) to give 2.7 g (63%) of desired

30 product as a white foam: IlH-NMR (300 MHz, DMSO) § 9.72 (br s,
1H), 7.62-7.80 (m, 2H), 7.22-7.50 (m, 6H), 7.10-7.22 (m, 2H),
7.00 (m, 1H), 6.80-6.90 (m, 2H), 6.78 (m, 1H), 4.23 (s, 2H),



Hz, 1H), 6.70-6.82 (m 3H), 6.62 (m 1H), 4.08 (t, J = '
3. 70 (3. 303,08 (1, I = 7.5 bz, 2, 2.70-2.90 2. 60
(m 4I(—I) w Em AH) 1.40-1.5;0(m [err]aéﬂﬁs%ég%ﬁz

CDCI[err]) [err] 198. 33, 162.84, 158.97, 141.21, 25 136. 71, 135.97,
137.78, 131.79, 130.44, 128.08, 127.48, —41- 127.24, 126.59, 126. 49,
114.17, 113.80, 111.37, 66.15, 57.68, 55.23, 55.05, 29.73, 28.80,
25.89, 24.12; Anal. Calc'd. for: C, 79.63; H 7.11; N, 2.99. Found:

C, 79.92; H3.85%1%.1B8, (m, 2H),32030-367%F0O), nZe) AGYZ. I3 .50 (m, 4H), WO
90109039 4 25-1.56 (m, &m); Anal,, Galc’ . FILUBSE2HS w, 7.14: w,

[ 3, 4- Di hydr 8-~ ZOpheﬁ?undwneChoS?nébhtHal%nllryma[3k%5} MS (FD) m/e 437
(1-pyrrol i diggyh) erRoxxbphenybk gy haggss, §1, 3621.38, 1597.26 cml.

[err] Reacti on of “the
'produét of Preparation 4 (1.9 g, 5.3 nnDI)

1- (2-chl oroet hyl) pyrrolidi ne nonohydegampde dg2(0.99 g, 5.8 10 nmol ),
and potassium carbonate (3.65 g, 29.1 nmmol) in di met hyl f or mam de (50
m.) according to the procedure in Preparation 5 gave a 81 %yield of
the title conmpoung2a®lrenyl -6 -HydkozynajkthaliedRl ¢80Q ME{2€DA{ err])

L7 (03 e 1s Sﬁfrgﬁid%@%&%&(#@@%%ﬁ%%&? Loerm,
1H), 10. 08 (t, 5.8 Hz, 3.78 (s, 3H), 3.00 (t, J = 8.0 H,
oH). 2.76-2. 96(m 4H) Nsc\z, AH), 1.75-1.85 (m 4H): NB

Reaction of the product of Example 10 (1.27 g, 2.7 mmol) with
boron trichloride (10 mi, 117 mmol) in 1,2-dichloroethane (30

15 mL) according to the procedure in Example 11 gave a 32% yield
of the desired product as a white solid: IR (KBr) 2932.17,
2876.23, 2815.47, 1620.41, 1597.26 cm~l, 1H-NMR (300 MHz
CDCl3) &8 7.74 (4, J = 8,5 Hz, 1H), 7.61 (d, J = 8.5 Hz, 1H),
7.20-7.40 (m, 7H), 7.13 (s, 1H), 7.00 (m, 1H), 6.85 (d, J =

20 8.3 Hz, 2H), 6.66 (d, J = 8.3 Hz, 2H), 4.31 (s, 2H), 4.06 (t,

| = 5.9 Hz, 2H), 2.95 (t, J = 5.8 Hz, 2H), 2.65-2.80 (m, 4H),

1.77-1.90 (m, 4H); MS (FD) m/e 424 (M+); Anal. Calc’d. for:
C, 82.24; H, 6.90; N, 3.31. Found: C, 82.01; H, 6.84; N,
3.37. ' '



(FD) mle 453 (M+). Exanple 7
[ 3, 4- Di hydr o- 2- phenyl - 6- net hoxynapht hal en-1-yl ][ 4-[ 2-

(1- pyr re0i9giog8a) et hoxy] phenyl ] met hanol [err] 25 PCT/US9B(12346
suspension of lithiumalum num hydride (1.60 g, 42.8 mmol ) stirring
at 0 Cin dry THF (200 nL) was added a sol ution of the product of
Preparation 5 (10.0 g, 21.4 mvl) -42- WD 96/ 09039

PCT/ US95/ 12346 _ - 38- in THF
(125 mL) dropwi se over a 5 min period. The reaction m xt ure was
allowed to be warned to anbient teggerituri and subsequently stirred
for 1 hour. The solution was the led to O[err] C and quenched
carefully with water (1.6 nL). 5 To this solution, sodi um hydroxide

(4.8 nL of ,15% ueous . __ . sSol ution as _adde ropw se, .foll owed by"
vator (1 63n BLEVAEEHR (4 -matniRyRng Y h ARk ERad T Sra

fiStered and [2-t(He-pibbRred imphet hidxy bpbleny W mathidmoThe filtrate was.
t hen concentrated to give 8.7 g (87% of the desired product as a 10

yel l ow oil which was uiszjﬁ outg further purification: 1H : NVR (300
.2 457 ( ’

MHz, CDCl[err]) [err] 6.82 (d, J =8.3 Hz, 2H) ,
6.71 (s, 1H), 6.53 (m{IH ) 5.83 (b Q7 (tomd = 6.1 Hz,
2H), 3.75 (s, 3H), 2.91 J = 6.1 Pt ' ) 2.80 (m 4H),
2.40-2.60 (m 4H), 1.80-1.95 (m 2H), ] ,

To a suspension of [2-(4-methoxyphenyl)-3,4-dihydronaphth-1- -

10 yl][4-2-(1-piperidenyl)ethoxy]phenyl] methanone mesylate
[Jones, et al., J. Med. Chem, 35:931 (1992), supral (2.00 g,
3.35 mmol) stirring in THF (100 mL)lat ambient temperatufe
was slowly added lithium aluminum hydride (1.0 g, 26 mmmol)
over a 20 minute period. After 18 hours, the solution was

15 concentrated to near dryness then carefully quenched with
water (50 mL). The resulting mixture was extracted with
ethyl acetate (3 x 100 mL). The combined organic extracts
were washed with water, dried (sodium sulfate), and |
concentrated. Purification by liquid chromatography (Waters

20 Prep 500, silica gel, gradient chloroform to 25% chloroform-
methanol) gave 1.0 g of the desired product'as a tan
amorphous powder: 1H-NMR (300 MHz, CDCl3) consistent with
structure; MS (FD) m/e 469 (M+).



15 (m 4H), 1.43 (s, 1H; M5 (FD) me 469 (M+).

Exanpl e 8 : [ 3, 4-Di hydr o- 2- phenyl - 6- met hoxynapht hal en-1-yl ][ 4- [2 20

(1- pyrr ol oWai9eMI®et hoxy] phenyl ] met hanol [err] PCRAINAT/12346 Of

t he product of Preparation 4 (1.8 g, 4.0 nmol), 25 l'ithiumalum num .

hydride (0.31 g, 8.0 nmol) in THF (65 nl) according to the

preparation of the product of Exanple 7 gé¥e a 87%yield of the title

conpound as a white foam [err]H NWR (300 WMHz, CDCl[err]) [err]

7.20-7.40 (m 7H) , 6.84 (d, J = 8.6 Hz, 2H), 6.71 (s, 1H), 6.51 (m

1H),-5.83 (d, J = 4.9 Hz, 1H), 30 4.07 (t, . J = 6.3 Hz, 2H), 3.75 (s,

3H), 2.82-2.95 (m 4H), 2. 55- BXRBRIL 4 2 27 (d, J = 3.8 Hz, 1H),

1.70-1.90 (m 4H), 1.67 (s, 1H); M5 (FD) nmle 455 (M+); HRVS FAB+ for
rr]H err re | cul 4 found 4 2 :

g%f09£3ge-]P«If- s nPa -3 SRS hakuph it e p hdbe henad -y 1] [4- 32

-39- 5 (1-pyrrolidinyl) é&horlyd fthenyl]lmethanol

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

piperdinyl)ethoxy]phenyl]nethaqg\ﬂngochlorrde 5

Reaction of [2-(4-methoxyphenyl)-3,4-dihydronaphth-1-y1][4-2-~

10 ' (1—pyfrolidinyl)ethoxy]phenyl] methanone mesylate [Jones, et

» . Med, Chem, 35:931 (1992), supral (0.85 g, 1.9 mmol)

and lithium aluminum hydride (0.16 g, 4.0 mmol) in THF (150
mL) according to the experimental procedure for Experiment 13
gave 670 mg of the desired coﬁpound as a tan amorphous solid:

15 lg-NMR (CDClz, 300 MHz) consistent with structure; MS (FD) m/e
455 (M+); Aanal. Calc’d for: C, 79.20; H, 7.26; N, 3.08.
Found: C, 79.11; H, 7.47; N, 2.93. '

Example 15
20 _
[2-~{(4-Methoxyphenyl) -naphthalen-1-yl][4-[2~-(1-
piperdinyl)ethoxylphenyl)lmethane hydrochloride
' O
N/\/
OMe
HCl mlil
25

To a solution of the product of Example 13 (1.90 g, 4.21
mmol) stirring in methanol (40 mL) at ambient temperature was
added methanolic hydrochloric acid (10 mL of a saturated



[err] To a solution of the product of Exanple 7 (8.7 g, 18.5

nmol ) stirring in ethyl acetate (100 nL) was added a saturated 10
sol ut i W0 96/0909%r ochl oric acid gas in ethyl acetate (250 PCE/USIS/12346 After
0.5 mn, the resulting solution was concentrated to give 8.0 ¢
(89% of the desired product as a white foam which was used w thout
further purification: [err] H NVR (300441, DVBO [err] . 7.70-7.85
(m 4H, 7.30-7.50 (m 7H), 7.10 (s, 1H), 15 6.80-7.00 (m 2H),

4.25-4. 4 o%ﬁrtl(gﬁli% %f@%r 448;%cgtpfs§l_5fé'breactlon mglé‘é&fzw?“m 3 (M 4H),

2.85-3.5 H); Anal .
. Calc'd f@@nCQntv%tg@ apd dr qurlturathpzNFthaﬁﬁhfr éoli@wsd bm 7.18:

_ Eva |9é E%@cffﬂomﬁud@xylng gavé Migo fwlr&fcbdr% 'dﬁsﬁ% a 25 (1.
pyr ?gl i df ngRIEe h%?(‘ﬁ-l%énylﬁ ﬁé{{ %drg?hl gﬁ% % J‘sgent Xu“‘

[e5r] structure; N FDOIMEO 451 (M* hydrochlorlc ac:.d) .
PCT/ US95/ 12346 -40-

Example 16

[2- (4-Methoxyphenyl) -naphthalen-1-y1] [4-[2-(1-
10 pyrrolidinyl)ethoxy]phenyl]methane hydrochloride

o

To a solution of the product of Example 14 (2;0 g, 4.58 mxﬁol)

15 stirring in methanol (50 mL) at ambient temperature was added
methanolic hydrochloric acid (10 mlL of a ‘saturated solution).
The reaction mixture was then concentrated to 20 mL and

HC1l

cooled to -20° C for several hours. Filtration gave 0.62 g of
the desired product as a white powder: IH-NMR (CDCl;, 300

20 MHz) consistent with structure; MS (FD) m/e 437 (M*-
hydrochloric acid); Anal. Calc’d. for: C, 76.01; H, 6.80; N,
2.96. Found: C, 75.95; H, 6.76; N, 2.98.



Reaction of the (1.57 g, 3.4 mmol) with ethyl acetate/ hydr ochl ori c

acid according to the procedure in Exanple 9 gave a quantitative

yi el d of thWO96(0989pr oduct: [err] H NVR (300 MHz, DVSQCT/B$95[12346
7.72-7.85 (m 2H), 7.28-7.45 (m 7H), 7.10 (m 5 1H), 6.78-6.95 (m
4H), 4.30 (s, 2H), 4.20-4.25 (m 2H), 3.84 (s, 3H, 3.40-3.60 (m
2H), 2.95-3.10 (m 2H), 1.80-2.02 (m -45- 6H); M5 (FD) me 437 (Mt
-hydrochloric acid); Anal. Calc'd. for: C 76.01; H 6.80; N, 2.95.
Found: C, 75.71; H, 6.85; Ngg%#%?aﬂﬂnn_ﬁl

Exampl e 11 [ 2- Phenyl - 6- hydr oxynapht hal en- 1-yl ][ 4-[ 2- (-1-

pi perdi nyl ) et hoxy] phenyl ] net hane 15 "To a solution of the

product of Btann epfn ébgz leﬁEEhbx hen stig-é€hbRkyna hthalen-1-
1, 2- dlchloroethane &Z boron tric Ior| e (10

m., 117.0 mmol) ¥i¥ {ftn cFa‘?mﬁdel"bﬁPﬁP‘é’]s%‘PﬁFV&r?%E amoned at

roon1tenperature overnight in a seal ed tube then cooled to 0 C.

Met hanol (50 M.) was car efal L yoqddeg dropwi se over a 30 minute
period (caution: gas/evaof ution). resulting sol uti on was
concentrated and 25 disgolvled in etH ~Ae OMgani ¢ extract was
washed W t h sat urat ed¥aqueous sodlun1b|carb P, brine, dried
(sodiumsul fate), filtered, and concentrg ) gh t i ng br own
foamwas purified by flash chromatograpl 3

met hanol / chl orof orm gradi ent) to give 4 of de5|red 30 pr oduct
as a.white foam [err]H NVR (300 N¥gO SO T®err] 9.72 (br s, 1H),
7.62-7.80 (m 2H), 7.22-7.50 (n1 6H), 7.10-7.22 (m 2H), 7.00 (m

1H), 6.80-6.90 2 6.78 1 4.23 (s, 2
" To a (n1 lt%lon of tﬂé pggduct of(Prep;?atlon 2 (2.0 g, 5.2

mmol) stirring in dimethylformamide (50 mL) was added
-10 potassium carbonate (3.6 g, 26 mmol) and 1-(2-
chloroethyl)pyrrolidine monohydrochloride (0.8 g, 5.7 mmol).
" The reaction mixture was stirred overnight at ambient
temperature and concentrated. The resulting oil was
, dissolved in chloroform and the resulting solution washed
15 thoroughly with water, brine, dried (sodium sulfate), _
filtered and concentrated. The resulting oil was purified by
flash chromatography (silica gel, methanol/ chloroform
gradient) to give 2.25 g (90%) of the desired product as a
brown oil: I NMR (300 MMz, CDCl3) § 7.80 (4, J = 9.4 Hz,
20 2H), 7.18 (4, J = 6.8 Hz, 2H), 6.87 (d, J = 8.6 Hz, 2H),.
6.65-6.85 (m, 4H), 6.60 (m, 1H), 4.09 (t, J = 5.8 Hz, 2H),
3.78 (s, 3H), 3.71 (s, 3H), 3.01 (t, J = 7.5 Hz, 2H), 2.88
(¢, J = 5.8 Hz, 2H), 2.65-2.85 (m, 2H), 2.60-2.75 (m, 4H),
1.80-1.90 (m, 4H); MS (FD) m/e 483 (M+).



WD 96/ 09039 PCT/ US95/ 12346 -

-41- 3.85-4.10 (m 2H), 2.50-2.75 (m 2H), 2.25-2.50 (m 4H)

1. 25- 1wapo6io903%6H) ; Anal . Calc'd. for: C, 82.35; H 7.14;PCI/USIS/12346 3. 20.
Found: C, 82.17; H 7.11; N, 3.35; Ms (FD) me 437 (Mt); IR (KBr)
2935. 07, 2855.01, 1621.38, 1597.26 c err]. 5

Exanple 12 : [ 2- Phenyl - ﬁydroxynaphthalen 1-yl][4-[2-(1-
pyrrolidiny)ethoxy] phenyl | met hanol 10 Reaction of the
product of Exanple 10 (1.27 g, 25§dqgﬂgfﬁ¥fr] - boron trichloride (10
m., 117 mmol) in 1, 2-dichl oroet hane m.) according to the
procedure in Exanple 11 gave a 32%yvyield of the desired product as a
white sql Q Qa 597. 26
enferr]: j[g‘rri]algh%a -3 Qzﬁjﬂethoxyphe 1 sﬁm?grﬁry:kﬁ%ﬁ %Qt]gég % 2y
1H), 7.61 (allﬁ4’é25Q&rP!HF°1idinyl? Hﬁﬁ YHNNQFHBnPQ 1H), 7.00
(m 1H), 6.85 (d, J = 8 3 FE 6 66 (d, J 8.3 Hz, 2H), 4.31
(s, 2H), 4.06 (t, , 2.95 (t, J = 5.8 Hz, 2H),

2.65-2.80 (m 4H), 77 1. 9r M) 4H M8 (FD) mie 424 (M+); Anal .
Calc'd. for: 82 ba: H 6. O oMe C, 82.01; H 6.84;

_ (0]
N, 3. 37. ﬂlii

MeQ

To a suspension of lithium aluminum hydride (0.34 g, 8.80
mmol) stirring at 0° C in THF (40 mL) was slowly added a
10 solution of the product of Preparation 7 (2.14 g, 4.4 mmol)
in THF (25 mL) over a 5 minute period. The reaction mixture
was warmed to ambient temperature. After 1 hour, the mixture
was cooled to 0° C, and quenched carefully with water (0.4
mL). To this solution, sodium hydroxide (1.2 mL of 15% wiw
15 aqueous solution) was added dropwise, followed by water (0.4
mL). After stirring for 30 minutes, the mixture was filtered
and the solids were washed thoroughly with THF. The filtrate
was concentrated to give 1.60 g (75%) of the_desired product
as a white foam which was used without further purification:
20 1g-NMR (300 MHz, DMSO) & 7.40 (d, J = 8.2 Hz, 2H), 7.33 (4, J
= 7.6 Hz, 1H), 7.16 (4, J = 8.1 Hz, 2H), 6.90 (4, J = 7.7 Hz,
2H), 6.75 {(d, J = 7.8 Hz, 2H), 6.66 (s, 1H), 6.45 (4, J = 7.6
Hz, 1H), 5.69 (s, 1H), 5.64 (s, 1H), 3.95 (t, J = 5.5 Hz,
2H), 3.72 (s, 3H), 3.64 (s, 3H), 2.65-2.85 (m, 4H), 2.40-2.65
25 (m, 6H), 1.60-1.80 (m, 4H); MS (FD) m/e 485 (M+).



WO 96/ 09039 ' PCT/ US95/ 12346

-42- Exanple 13

[ 3, 4- Di hydr¥9268%3%et hoxyphenyl ) - napht hal en-2-yl ] [4- 5 PCT/USISI12346

[ 2- (1- pi perdi nyl et hoxy] phenyl ] met hanol [err] To a
suspensi on of [2-(4-methoxyphenyl)-3;4-di. édronaphth-l- 10

yl ][ 4- 2- (1- pi peridenyl ) et hoxy] phenyl] nefftanone nesyl ate - [ Jones, et
al, J. Med. Chem 35:931 (1992), supra] (2.00 g, 3.35 mml ) stirring
in THF (100 nmL) at anbient tenperaturgxample ¥@s sSlowy added: lithium

al um-num hydride (1.0 g, 26 mmol ) over a 20 mnute period. After 18
hours, the solution was 15 concentrated to near dryness then carefully -

quenched wit2- (4-Mehoxypileny ) ~ 6Hute t Ronhviraph thallaw- vaylgxtsagReq i th

i n avor o B el by PE B R BT RS HgrospidF LGS0 Ey

| i qui & chr omat ography (Waters 20 Prep 500, silica gel, gradient

chl oroformto 25% chl or of raVva. Q) gave 1.0 g of the desired
product as a tan apor phpus powde ir]HNVR (300 MHz, CDCl[err])
consistent with stNucture; NS ' M+ OMe

HC1

To a solution of the product of Example 17 (1.61 g, 3.30
mmol) stirring in ethyl acetate (50 mL) at ambient

10 temperature was added a saturated solution of hydrochloric
acid gas in ethyl acetate (50 mL). The resulting mixture was
concentrated to give 1.66 g (100%) of the desired product as
a white foam which was used without further purification:
1H-NMR (300 MHz, DMSO) & 7.70-7.80 (m, 2H), 7.30-7.40 (m, 2H),

15 7.20-7.30 (m, 2H), 7.05 (m, 1H), 6.80-7.00 (m, 6H), 4.29 (s,
2H), 4.20-4.25 (m, 2H), 3.84 (s, 3H), 3.75 (s, 3H), 3.42-3.75
(m, 4H), 3.00-3.15 (m, 2H), 1.80-2.00 (m, 4H); MS (FD) m/e
467 (M*-hydrochloric acid). ' :

20 | Example 19

[2-(4-Bydroxyphenyl-6-hydroxynaphthalen-1-yl][4-[2-(1-
pyrrolidinyl)ethoxylphenyl]lmethane

25



WO 96/ 09039 PCT/ U895/ 12346

- 43- - Exanple 14

[ 3, 4- mvbmmaz (4- met hoxyphenyl ) napht hal en- 1-yl ][ 4-[ 2- SPCT/US95/12346

(1- pyrrolidinyl)ethoxy] phenyl nethanol [err] Reacti on of

[ 2- (4- met hoxyphenyl ) - 3, 4- di hydronapht h-1-yl ][ 4-2- 10 :

(1- pyrrolidinyl)ethoxy] phenyl] netha®re nmesyl ate [Jones, et al ., J.

Med. Chem 35:931 (1992), supra] (0.85 g, 1.9 mmol) and |ithium

alumn hyd Sa Cearding to the
- experi urrfgeﬁt al ébg%tcie%rltgfgthé& eri rretendf'n ﬂﬁﬂﬂégs (1 6671819) 2 ?‘6 he desired.

corrpoun@n@%)alltlall %n‘é%%lﬂ@"%‘%ﬂ%ﬁ 430 mL)[ e‘i‘?-’}#% E(‘CEQSI CeM@es, 300 M)

consi st gaded boréhteitiBoride (A nl e 117 mmci95 (Mhe réRalleiGgl c'd for: C
- 79.20: 79. 11. H,_ 7.47:  N_ 2.93. 20 -

[2: (4. VARG SPHRNY 1 35 RakHm 12 S Sedy B Hniione e anbiseht

p$ per di nympetdoxyé phreny | seakddinmbie.dr edidenr icd®ling the solution to
0° C, methanol (25 mL) was carefully added over a period of
30 minutes (cautibn, gas evolution). The solution was
subsequently concentrated and the resulting material
dissolved in 30%fisopropanol/dhloroform'then washed with

10 saturated_sodium bicarbonate, brine, dried over anhydrous
sodium sulfate, filtered, and concentrated. The crude
material was purified by radial chromatography ‘
(methanol/chloroform gradient) to give 0.34 g (27%) of the
desired product as a white foam: IH-NMR (300 MHz, DMSO-dg) &

15 9.45 (s, 1H), 9.36 (s, 1H), 7.72 (4, J = 8.8 Hz, 1H), 7.62
(d, J = 9.2 Hz, 1H),. 7.28 (d, J = 8.7 Hz, 1H}), 7.00-7.10 (m,
2H), 6.80-6.90 (m, 2H), 6.70-6.80.(m, 4H), 5.45 (s, 1H);_4,84
(s, 1H), 4.25 (s, 2H), 3.90-4.05 (m, 2H), 2.75-2.90 (m, 2H),
2.50-2.65 (m, 4H), 1.60-1.80 (m, 4H); 13C-NMR (75 MHz, DMSO-

20 dg) & 203.32, 191.97, 188.16, 186.14, 185.95, 177.43, 173.4s,
169.60, 167.74, 163.48, 162.30, 159.87, 158.14, 154.98,
152.43, 60.50, 56.25, 54.00, 45.05, 41.00, 37.50, 35.00,
30.05, 27.50, 26.00, 22.50, 20.00; Aanal. Calc‘’d. for: C,
79.24; H, 6.65; N, 3.19. Found: C, 78.99; H, 6 51; N, 2. 92

25 MS (FD) m/e 440 (M+); IR (KBr) 3382.61, 2964.00, 1610.77,
1509.49 cm-1.



[err] 25 To a solution of the product of Exanple 13 (1.90 g, 4.21

nmml ) stirring in nethanol (40 nl) at anbi ent tenperature was added
met hanol i cWiN96#08a38| oric acid (10 nlL of a saturated - PCTPSJH2¥6039
PCT/ US95/ 1234 . , - 44- :
solution). After 48 hours, the reaction m xture was concentrated and
dried. Trituration with ether followed by49‘ filtration and drying gave
580 ng of the desired conpound as ~a white powder: [err] H NWR
(CbCferr], 300 MHz) consistent with 5 structure; M5 (FD) me 451
(Merr]-hydrochloric acid). Exanpl e 16

[ 2- (4- Met hoxyphenyl ) - napht hal en- 1-
py(rolidinyl)ethoxy]phenyl]nethane hydr ochl ori de
[9“”_ [3,4-Dihyro-2~(4-methoxyphenyl)-6-methoxynaphthalen-1-

5 v1][4-[2-(1-N,N-dimethylamino)ethoxy]phenyl]methanone

~y
/7

Reaction of the product of Preparation 2 (1.6 g, 4.1 mmol),
10 2-diethylaminoethylchloride hydrochloride (0.8 g, 4.5 mmol),
and potassium carbonate (2.3 g, 16.4 mmol) in
dimethylformamide (50 mL)'according to the preparation of
Preparation 3 gave a 95% yield of the desired product: IH-
NMR (300 MHz, CDCl3) & 7.82 (d, J = 8.8 Hz, 2H), 7.20 (4, J =
15 8.7 Hz, 2H), 6.89 (d, J = 8.5 Hz, 1H), 6.65-6.80 (m, 5H),
6.62 (m, 1H), 4.03 (t, J = 6.3 Hz, 2H), 3.80 (s, 3H), 3.72
(s, 3H), 3.03 (t, J = 7.7 Hz, 2H), 2.75-2.90 (m, 4H), 2.61
(ABq, J = 7.2 Hz, AV = 14.4 Hz, 4H), 1.06 (t, J = 7.2 Hz,
6H); MS (FD) m/e 485 (M+); Anal. Calc‘d. for: C, 76.67; H,
20 7.26; N, 2.88. Found: C, 76.97; H, 7.43; N, 2.91.



To a solution of the product of Exanple 14 (2.0 g, 4.58 nnDI) 15
stirring in nethanol (50 nlL) at ambient tenperature was
met hanoM&IM®%chl oric acid (10 nmL of a saturated sol uuBﬁf’US%’m“ The

reaction m xture was then concentrated to 20 nL and cooled to
-20[err] C for several hours.  Filtration gave 0.62 g of t he desired
product as a white powder: [err]H NWR [err], 300 20 VHz)

consistent with structure;. M5 (FD) m e 437 (N[err] hydr ochl ori c
acid); Anal. Calc'd. for: C 76Fepdrati8fi. B 2.96. Found: C,

75.95; H 6.76; N, 2.98. ‘WD 96/ 09039

PCT/ US95/ 12346 -45-

Preparation 7[3,4~-Dihyro-2- (4-methoxypheny1) -2,4-dihydro-6-

'[3, 4- D hydro- 2- (4- metho yhapht e -
yI [4-[2-(1- pyrrolldlnyFyg?ﬁn¥§Tﬁﬁ 4%%&3 Pgh gt err] ' _ To

ol ution oftrwapPémﬁﬂd%inHQQQEP#UHHP%QYO]@B%henone mol ) stirring
|n di et hyl f or mam de (50 m.) was added 10 pot assi um carbonate (3.6 g, 26

mmol ) and 1-(2- roet hyl) pyrrolidi ne nonohydrochloride (0.8 g, 5.7
mol ) . The react on xture was stirred overnight at anbient
t enperature and concen r{. e 0gs ng oil was di ssolved in

chl orof orm and the resul |ng solutlo
brine, dried (sodiumsulfate),

$hed 15 t horoughly wi th water,

_OMe

Reaction of the product of Preparation 2 (1.6 g, 4.1 mmol),

10 1-(3-chloropropyl)piperidine hydrochloride (0.9 g, 4.5 mmol),
and potassium carbonate (2.3 g, 16.4 mmol) in DMF (50 mL)
according to the procedure in préparation 7 gave a 95% Yield
of the desired product: IH-NMR (300 MHz, CDCl13) § 7.80 (4, J
= 8.7 Hz, 2H), 7.19 (4, J = 5.0 Hz, 2H), 6.86 (d, J = 8.4 Hz,

15 1H), 6.63-6.80 (m, 5H), 6.60 (m, 1H), 3.98 (t, J = 6.4 Hz,
2H), 3.78 (s, 3H), 3.70 (s, 3H), 3.00 (t, J = 7.7 Hz, 2H),
2.75-2.85 (m, 2H), 2.30-2.50 (m, 6H), 1.90-2.00 (m, 2H),
1.50-1.65 (m, 4H), 1.40-1.50 (m, 2H); MS (FD) m/e 511 (M4);
Anal. Calc’d. for: C, 77.47; H, 7.29; N, 2.74. Found:

20 77.42; H, 7.36; N, 2.72.



filtered and concentrated. The resulting oil was purified by flash

chromat ography (silica gel, nethanol/ chloroform gradient) to give
2.25 g (99 %#903he desired product as a brown oil: [EFF’HSP 9300
MHz, CDCl[err]) [err] 7.80 (d, J = 9.4 Hz, 20 2H), 7.18 (d, J = 6.8 Hz,
2H), 6.87 (d, J = 8.6 Hz, 2H), 6.6?-6.85 (m 4H), 6.60 (m 1H), 4.09
(t, J =5.8 Hz, 2H), 3.78 (s, 3H 7 371 (s, 3H, 3.01 (t, J = 7.5 Hz,
2H), 2.88 (t, J =5.8 Hz, 2H), 2.65-2.85 (m 2H), 2.60-2.75 (m 4H),
1.80-1.90 (m 4H); M5 (FD) me 483 (Mt). WD 96/ 09039

PCT/. US95/ 12346 - 46-

Exanple 17 [3,4-D,hydro-Z-Fgﬁwggﬁ%xfgkenyl-6-nethoxynaphthalen-1-
yl][4-[2-(1-pyrrolidinyl)ethoxy] phenyl]nethanol 5 [err] - To a-

suspensi on Lithi umaal ung, nym | | NCY/ S PR - N i 1ring
at 0 Cin Tﬁlé'(ﬁ-og #'rﬁyd%a%ngl E\ZII\A] ;W%Ed%ggy&%i%nygys% u ?%ﬁoc’)‘ly % Pci)(t}uec - of
Prepdr ati on17¥12) 14-J2 -4 U-Nud-diethyliamimie) exhaony] phenyl methanol
period. The reaction mxture was warmed to anbi ent tenperature. :
After 1 hour, the m xture wasgcooled to 0 C, and quenched carefully
with water (0.4 HL%/‘T@[thI SO 3, sodi um hydroxide (1.2 nL of
15% w w 15 agueous so uiLﬂn) was add dr opyose,  fol hgwed by water (0.4
m.). After stirring for 30T hutes, the 4 ; yt'tered

Reaction of the product of Preparation 8 (1.7 g, 3.4 mmol)

10 with lithium aluminum hydride (0.3 g, 6.8 mmol) in THF (80 -
nL) according to the procedure in Example 17 gave a
quantitative yield of the desired product: lH-NMR (300 MHz,
cpclz) 8 7.33 (4, J = 8.5 Hz, 2H), 7.20-7.30 (m, 3H), 6.80-
6.90 (m, 4H), 6.71 (s, 1H), 6.50 (m, 1H), 5.85 (d, J = 3.9

15 Hz, 1H), 4.01 (t, J = 6.4 Hz, 2H), 3.78 (s, 3H), 3.74 (s,

. 3H), 2.86 (ABq, J = 8.2 Hz, Av = 14.7 Hz, 4H), 2.60-2.70 (m,

6H), 1.85 (m, 1H), 1.05 (t, J = 7.2 Hz, 6H); MS (FD) m/e 487
(M+) .

20 ‘Example 21

[3,4-Dihydro-2-(4-methoxypheny1)—G-methoxynaphthalen-
1-yl]1{[4-[{3-(1l-piperdinyl)propoxylphenyl]lmethanol

Q\T\/\/O

25 : MeO



and the solids were washed thoroughly with THF. The filtrate was

concentrated to give 1.60 g (75% of the desired product as a white
f oam whivw@ 960993%sed wi t hout further purification: 20 [ ROTYESIBNEI46 300
MHz, DMSO [err] 7.40 (d, J = 8.2 Hz, 2H), 7.33 (d, J = 7.6 Hz, 1H),
7.16 (d, J = 8.1 Hz, 2H), 690(d J—77Hz, 2H), 6.75 (d, J =7.8
Hz, 2H), 6.66 (s, 1H), 6.45 (d, J = 7.62- Hz, 1H), 5.69 (s, 1H), 5.64
(s, 1H, 3.95 (t, J = 5.5 Hz, ~2H), 3.72 (s, 3H), 3.64 (s, 3H,

2.65-2. 85Réé'&t 5&103 %96 090??9f E(rrEpaqutlojn @0 (]l %9 Sm 34'5% 'V§1$ FD) me

485 (M)
PCT/ {JSQ5/V12@21611thlum aluminum hydride (0.27 g, 7.00 mmod}- in THF (50

EX??E: Iedlln})l ac%%ordln 3.ch( Aervet Aok DR | irh: éVQQpBE%' ang#syiibfal 2- (1' )
l[3)(;rr] of gh C?é%lil"p ﬁs’,.lc;’ém# %n of{%ﬁé 3? of CE%IH)I% 71732( 1‘5813, 3.30

B ) sti%rgng Ha, ezm)yl m—m B0 5n, mA)H)a,t earstm—esn@o e, 3H)t,eemeoaf(yre was

acetate (B8 mY by gl Sef T rurduad 98 (0 IoEnboli Bar caflo gi ve
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E.Eamls_z.z.
[2- (4-Methoxyphenyl) -6-methoxynaphthalen-1-yl)[4-[2- ‘
(I'N, N"I
15 diethylamino)ethoxylphenylimethane hydrochloride

shae -
T

Reaction of the product of Example 20 (1.6 g, 3.3 mmol) with
20 hydrochloric acid (100 mL of a saturated ethyl acetate
solution) in ethyl acetate (100 mL) according to the
procedure in Example 18 gave a 90% yield of the desired
"product: IR (KBr) 3416.37, 2935.07, 2835.72, 2575.30,
2437.37, 1624.27, 1608.84, 1510.45 cm-l; 1H-NMR (300 MHz,
25 CDCl3) & 7.72 (€, J = 8.6 Hz, 2H), 7.15-7.30 (m, 4H), 7.05 (m,
1H), 6.85-6.95 (m, 3H), 6.72 (d, J = 8.6 Hz, 2H), 4.40-4.50
(m, 2H), 4.35 (s, 3H), 3.92 (s, 3H), 3.83 (s, 3H), 3.35-3.45
(m, 2H), 3.20-3.35 (m, 4H), 1.43 (t, J = 7.2 Hz, 6H); MS (FD)
m/e 470 (M+ -hydrochloric acid); Anal. Calc’d. for: C,
30 73.57; H, 7.17; N, 2.77. Found: - C, 73.80; H, 7.35; N, 2.77.



2H), 4.20-4.25 (m 2H), 3.84 (s, 3H), 3.75 (s, 3H), 3.42-3.75 {m
4H), 3.00-3.15 (m 2H), 1.80-2.00 (m 4H); Ms (FD me 467

(M err] - hyvroeaioo3s c aci d). 20 . _ PCT/USQYI2346 190
[ 2- (4- Hydr oxyphenyl - 6- hydr oxynapht hal en- 1-yl ][ 4-[ 2- ( 1- :
pyrrolidinyl)ethoxy] phenyl ] met hane : 25

[err] WO 96/ 09039 -53- - -

PCT/ US95/ 12346 - 48- To a
sol ution of the product of Exanple 18 (1.61 g, 2.60 mmol ) in

1. 2-di chl oroethane (30 nL) stirring at O added boron
trichloride (10 nl, 117 nmol). The F§§@F&ﬁﬁ£§1 dark purple sol ution
was stirred overnlght at anbi ent ‘tenperature in a seal ed tube.

After cooling the, solution t rr] C . net 25 i
carof Ul Ty ad seéwe;wxaﬁe&v“ -6 ey powvamrn e Rga et “pha - 13-
evolusion).'ﬂmnspﬁp@nﬂimﬂ&)propoxgﬂmhxpwmﬂMpthmnenmgﬁsdchmbnhée
resulting materi al di ssol ved in 30% i sopropanol / chl or of orm t hen
washed with 10 sat urat gd sodi um bi carbonate, brine, dried over
anhydr ous sodium gul fate, filtered, and concentrated. The crude
mat eri al was purified bylradial rongt ography (et hanol / chl or of or m
gradient) to give 0.34 g ?f

| OMe
HC1

MeO

Reaction of the product of Example 21 (1.5 g, 2.9 mmol) with
10 hydrochloric acid (50 mL of a saturated ethyl acetate
solution) in ethyl acetate (50 mL) according to the procedure
in Example 18 gave a 97%.yield of the desired product: l1H-NMR
(300 MHz, CDCl3) § 7.70-7.80 (m, 2H), 7.42 (4, J = 8.4 Hz,
i), 7.15-7.30 (m, 3H), 7.05 (m, 1H), 6.85-6.95 (m, 4H), 6.69
15 (4, J = 8.6 Hz. 2H), 4.34 (s, 2H), 3.97-4.03 (m, 2H), 3.92
(s, 3H), 3.82 (s, 3H), 3.50-3.60 (m, 2H), 3.05-3.20 (m, 2H),
2.57-2.70 (m, 2H), 2.20-2.50 (m, 4H), 1.80-2.00 (m, 4H); MS
(FD) m/e 495 (M+ -hydrochloric acid); Anal. Calc’d. for: C,
74.49; H, 7.20; N, 2.63. Found: C, 74.74; H, 7.36; N, 2.75.

20
Example 24
[2-(4-hydroxypheny1)-6-hydroxynaph;halen-l-yl][4-[2-
' (1-N,N-diethylamino)ethoxylphenyl]lmethane
25 -

Shae

OOQ

'HO



~desired product as a white foam [err]H NWR (300 MHz, DVMSO-d[err])[err] 15

9.45 (s, 1H), 9.36 (s, 1H, 7.72 (d, J = 8.8 Hz, 1H), 7.62 : (d, 9 =
9.2 Hz, wiod6/0983®8 (d, J = 8.7 Hz, 1H), 7.00-7.10 (m PCTAISY51B480- 6. 90
(m 2H), 6.70-6.80 (m 4H), 5.45 (s, 1H), 4.84 ' (s, 1H)., 4.25 (s,
2H), 3.90-4.05 (m 2H), 2.75-2.90 (m 2H), 2.50-2.65 (m 4H), .
1.60-1.80 (m 4H); [err]C-NMVR (75 Mz 3BNBO 20 dlerr]) [err] 203.32,
191.97, 188.16, 186.14, 185.95, 177.43, 173. 46, .169. 60, 167.74,

163. 48, 162.30, 159.87, 158.14, 154. 98, ' 152. 43, 60.50, 56.25, 54.00,
45. 05, 41.00, 37.50, 35.00, 30.05, 27.50, 26.00, 22.50, 20.00; Anal.

Cal c' d. fRfactdon of theyprpguch of Example3229(l.P3ugd: 2.6) m8odD; H, 6.51;
N, 2.92; yA%h bor¥a ErRchToeiéd0 (AbtD; mbR (KB D RR82)6in 2984. 00, 1610. 77,
%gg?ugg5%ﬁ%§Q%kbethane (30 m%?-%%ég%gggg to the prgquﬁre-in Example
Préparatumng&ve a 76% yield of the desired product as a white powder:
3,1, DA Gk Bhoh o) o8 gL o8 Lot 1505,
React i on & ¢ h@ﬂ‘%uégo%fmepﬁm%ﬁ‘réﬂ? H P168 ¢s.41H) mBLY3 19, 1H),
2- di et hylamiegngeyiay | &)l ofhdeshydr qahl grLdg §0u8, diuf, 571989115 (m,
3H), 6.95 (m, 1H), 6.82 (d, J = 8.6 Hz, 2H), 6.65-6.78 (m,
10 4H), 4.23 (s, 2H), 4.00 (t, J = 6.4 Hz, 2H), 2.65-2.75 (m,
2H), 2.40-2.60 (m, 4H), 0.90 (t, J = 7.1 Hz, 6H); 13c-NMR (75
MHz, DMSO-dg) & 156.53, 156.45, 154.87, 136.65, 134.44, q
133.49, 132.66, 132.28, 130.14, 128.90, 128.73, 126.93, '
- 126.57, 125.18, 118.73, 115.01, 114.32, 109.43, 66.22, 51.43,
15 47.00, 39.00, 33.81, 11.87; MS (FD) m/e 442 (M+); HRMS (FAB+)
. for CpoH31NO3 calculated 442.2382, found 442.2381. -

Prepazation 10
20 [3,4-Dihydro-2-(4-methoxyphenyl) -6-methoxynaphthalen-

1-y1][4—[2-(l-bromo)ethoxy]phenyl]mﬁthanone

0
Br/“\v/

MeO

25 To.a solution of the product of Preparation 2 (4.00 g, 10.0
mmol) stirring in 2-butanone (100 mL) at ambient témperature
was added potassium carbonate (2.76 g, 20.0 mmol) and 1,2-
dibromoethane (17.2 ml, 100 mmol). This solution was
refluxed overhight then filtered and concentrated. The

30 resulting brown oil was purified by flash chromatography
(silica gel, 20% ethyl acetate/hexanes) to give 4.40 g (89%)
of the desired product as a brown oil. IH-NMR (300 MHz,



and potassiun1carbonate (2.3 g, 16.4 mmol) in di et hyl f or mam de (50

m.) according to the preparation of Preparation 3 gave a 95%yvyi el d of
the desired¥ M- 14 NVR (300 MHz, CDCl [err]) [err]Pcﬂ"'ésff' a6y -
8.8 Hz, 2H), 7.20 (d, J =15 8.7 Hz, 2H), 6.89 (d, J 8.5 Hz, 1H),
6.65-6.80 (m 5H), 6.62 (m 1H), 4.03 (t, J = 6.3 Ft,-ZFD, 3.80 (s,
3H), 3.72 (s, 3H, 3.03 (t, J =7.7+, 2H, 2.75-2.90 (m 4H), 2.61
(ABg, J = 7.2 Hz, [err]V = 14.4 Hz, 4H), 1.06 (t, J = 7.2 Hz, 6H); M5
(FD) me 485cbwgssAmasl cachdm § 07 uf, 76 5718 @ g 7826, i, 2m$S.
Found: C, 76 H 7 2.91 09039

PCT/ US95/ 123§6 d, 8 6 'Hz, 1H), 6.76 (4, J 85(7 Hz, 3H), 6.78 (4,

Preparation § = s 8 Hz, 2H)[3646® hyy o (4 Jog haxyphenyd J1- 2z4- dihydsoT8-

met hoxynapht hal e y ]i
piperdinyl)p#ﬁpo§§fph% 6]L§th%% hg3 60 (t, ﬁ%rﬁf ¢ Hz, ZH)'R§a9§|dﬁ of Fhe
produck of PvepaHati2H)2 217%-2,8%. (mmAH)); Arxl. Calc’d. for: C, 65.73;

1-(3-chl oropﬁopgl%fl peﬁé‘gh&e wgr%qfﬁge&;ﬁzgg g, 4.5 mmol), and
nmo

potaSS|un1carbona e (2 16 (50 nl) according to
the procedure in preparation 7 gave a 95%yield of the desired
product: 1H NVR (300 MHz, CDCl [err] - . J

10 [3.4-Dihydro-2-(4-methoxypheny1)-6-methoxynaphthaien-
- 1-y1)(4-[2-(1-
hexamethyleneiminyl)ethoxy]phenyl]methanone

15 e .
| To a solution of the product of Preparation 10 (2.1 g, 4.3
mmol) stirring in dimethylformamide (50 mL) at ambient
temperature was added potassium carbonate (1.8 g, 13 mmol)
and hexamethyleneimine (0.9 ml, 13 mmol). The solution was
20 subsequently heated to 100° C. After stirring overnight, the
mixture was concentrated and the resulting brown oil
partitioned between chloroform and water. The organic
extract was washed with brine, dried, (sodium sulfate),
filtered, and concentrated. The resulting vellow oil was
25 purified by radial chromatography (ethyl
acetate/hexanes/methanol gradient) to give 0.95 g (43%) of
the desired product as a yellow oil: IH~-NMR (300 MHz, CDClj)
3 7.81 (d, J = 8.7 Hz, 2H), 7.21 (4, T = 6.9 Hz, 1H), 6.81 (d,
J= 8.5 Hz, 1H), 6.60-6.85 (m, 7H), 4.00-4.50 (m, 2H), 3.80
30 (s, 3H), 3.72 (s, 3H), 2.85-3.10 (m, 4H), 2.70-2.85 (m, 6H),
| 1.50-1.80 (m, 8H); Anal. Calc’d. for: c, 77.47; H, 7.29: N,
2.74. Found: C, 77.25; H, 7.16; N, 2.71; MS (FD) m/e 511
(M+) .



= 8.7 H, 2H), 7.19 (d, J = 5.0 Hz, 2H), 6.86 (d
6.63-6.80 (m 5H), 6.60 (m 1H), 3.98 (t, J =
3H), Wo06Mm393H), 3.00 (t, J = 7.7 Hz, 2H),
2.30-2.50 (m 6H), 1.90-2.00 (m 2H)

= 8.4 Hz, 15

2.95 (m, 1H), 1.60-1.75 (m, 8H); Anal. Calc’d. for:  C,
77.16; H, 7.65; N, 2.73. Found: C, 77.33; H, 7.79; N, 2.71;
MS (FD) m/e 513 (M+). '

1H),

,J

6.4 Hz, oH), 3.78 (s,
2. 75 PETABOY/A34QH) ,

1.50-1.65 (m 4H), 1.40-1.50

(m 2H); M5 (FD) me 511 (M+); . Anal. Calc'd. for: C, 77.47; H, 7.29;
N, 2.74. Found: 20 77.42; H, 7.3656N, 2.72. WO 96/ 09039
PCT/ US95/ 12346 . -51-
Exanpl e 20 [ 3, 4- D hydro- 2- (4- met hoxyphenyl ) - 6- net hoxynapht hal en- 5
1-yl'][4-[2-[1-N, N-di et hyl am no) et hoxy! phen{l ] met hanol [err] :
Reaction of the product of Prep .79, 3.4 mol) 10  wth
l'ithium alum num hydride (0.3 g, 6.8 mmol) in THF (80 m.) accordi ng
. to the procedure in Exanple 17 gave a uantitative yield of the )
des.red[pmknk$hYﬁaq1zrNwngkkP%MEhenvl) %UQTEFPﬁVq%#h}hakﬁp(d J =
85 Hz, 2H), 7.20-7.30 (m 3H ~ ]894_[2 (1.6 90 (m 4H) 6 71 (s, 1H),
6.50(m1H) 585(d 3.9 = 4 Hz, 2H)
3.78 (s, 3H), e#&ﬂﬁ$hYlene neé%ﬁ??%@ @P%yél eﬁ?“f%ir]v = 14.7 H,
4H), 2.60-2..70 (m
10 To a suspension of lithium aluminum hydride (0.3 g, 7.2 mmol)
stirring at 0° C in THF (40 mL) was slowly added a solution
of the product of Preparat:,on 11 (1.8 g, 3.6 mmol) in THF (25
mL) over a 5 minutes period. The reaction mixture was
allowed to warmed to ambient temperature. After 1 hour, the
15 mixture was cooled to 0° C and quenched carefully with water
(0.4 mL). To this solution, sodium hydroxide (1.2 mL of 15%
w/w aqueous solution) was slowly added followed by water (0.4
mL). After stirring for 30 minutes, the mixture was filteéred
and the solids were washed thoroughly with THF. The filtrate
20 was concentrated to give 1.71 g (93 %) of the desired product
as a white foam which was used without further purification: _
ly-NMR (300 MHz, CDCl3) 8 7.34 (d, J = 8.5 Hz, 2H), 7.20~7.30
(m, 3H), 6.80-6.90 (m, 4H), 6.73 (s, 1H), 6.55 (m, 1H), 5.88
(s, 1H), 4.06 (t, J = 6.3 Hz, 2H), 3.81 (s, 3H), 3.76 (s,
25 3H), 2.85-3.00 (m, 4H), 2.75-2.85 (m, 4H), 2.63-2.75 (m, 2H),



6H), 1.85 (m 1H), 1.05 (t, J = 7.2 Hz, 6H); M5 (FD) nfe 487 (MF) .

Exanpl e 21
[3 4- Di hydW@2/9993% et hoxyphenyl ) - 6- met hoxynapht hal en- PCT/US9S/12346
1-yl][4-(3-(1-piperdinyl)propoxy] phenyl ] net hanol [err] '
WO 96/ 09039 PCT/ US95/ 12346
-52- : Reacti on of the product of Pre paratlon 9 (1.77 g, 3.50 nmol)
with lithiumalum numhydride (0.27 g, 7.00 nmol) in THF (50 m.)
according to the procedure in ExanplexdMogavead 97% yiel d of the
desirted product: [err]H NVR (300 MHz, CDCl [err]) [err] 7.32 (d, J 5 =
8.4 Hz, 2H), 7.20-7.30 (m 4H), 6.80-6.90 (m 3H), 6.70 (s, 1H),

6. 50 Un 1FD[25«I%ﬁethHﬁypBeﬁ&Kﬁ 6 Imethckyhapithalen-1- §h7$4@%23FD

gH)?,4 (15903;) 00 (ﬁf‘%‘?;‘%‘%ﬁgﬁgﬁ‘%{#‘ﬂﬁ)&q é&“ﬂf%‘a’]“ﬂﬁ; S?Fg)m m e

514 (Merr]). 10 hydrochloride sal@xanple 22

[ 2- (4 thhoxyphenyl) 6- met hoxynapht hal en- 1-yl ][ 4-[ 2-

(1-N, N 15 dlethylan1no)gLQ8§b phanyl ] met hane hydrochl ori de
N

To a solution of the product of Example 25 (1.7 g, 3.3 mmol)

10 stirring in ethyl acetate (100 mL) at ambient temperature was
added hydrochloric acid (100 mL of a saturated solution in
ethyl acetate). The resulting mixture was concentrated to
give 1.66 g (94%) of the desired product which was used-
without purification: IH-NMR (300 MHz, CDCl3) § 7.48 (t, J =

i5 8.9 Hz, 2H), 7.43 (d, J = 8.6 Hz, 1H), 7.20-7.35 (m, 3H),

' 7.10 (m, 1H), 6.85-7.00 (m 4H), 6.75 (&, J = 8.6 Hz, 2H),
4.45-4.60 (m, 2H), 4.37 (s, 2H), 3.94 (s, 3H), 3.85 (s, 3H),
3.55-3.70 (m, 2H), 3.40-3.50 (m, 2H), 3.00-3.20 (m, 2H),
2.10-2.25 (m, 2H), 1.80-2.00 (m, 4H), 1.60-1.80 (m, 2H); 13c-

:0 NMR (75 MHz, DMSO) & 155.6, 137.15, 134.29, 134.19, 134.08,
132.29, 130.15, 129.01, 128.79, 127.28, 126.91, 125.95,
124.94, 118.63, 114.61, 113.70, 106.79, 62.42, 55.20, 55.13,
55.10, 54.85, 54.10, 33.77, 30.44, 26.05, 22.72; Anal. '
Calc’d. for: C, 74.49; H, 7.20; N, 2.63. Found: <C, 74.73;

25 H, 7.16; N, 2.62; MS (FD) m/e 495 (M+ -hydrochloric acid); IR
(KBr) 2934.10, 2862. 73 2835.72, 2448.94, 1624.27, 1608.84,
1511.42 cm-1.



HCl Reaction of the product of Exanplé 20 (1.6 g, 3.3 mmol)

with 20 hydrochloric acid (100 nL of a saturated ethyl acetate

soI utioWP*‘ﬂ’%’Phyl acetate (100 mL) according to the PCT/US®BMG e i n
Exanpl e 18 gave a 90@6yie|d of the desired . product: IR (KBr)

3416. 37, 2935.07, 2835.72, 2575. 30, 2437. 37, 1624.27, 1608. 84,

1510.45 cnferr]; [err]H—NNR (300 MHz, i CDd [err]) [err] 7.72 (t, J =

8.6 Hz, 2H), 7.15-7.30 (m. 4H), 7.05 (m 1H), 6.85-6.95 (m 3H),

6.72 (d, J = 8.6 Hz, 2H), 4.40-4.pRample 2fm 2H), 4.35 (s, 3H), 3.92 (s,

3H), 3.83 (s, 3H), 3.35-3.45 (m 2H), 3.20-3.35(m 4H), 1.43 (t, J.

= 7.2 Hz, 6H); M (FD) me 470 (M+ -hydrochloric acid); Ana

Ca'g(i fOE-Kl ﬁ@droxﬁﬁhéig%? §-h7drox$ndpht KRURG - 11}1?%éﬂ%2t1 7.35;
"N 77. - N
PCWLEESI1234é1 hexwgeé¥ genezminyl)ethoxy]pheggl]methane .
Exanpl e 23 [ 2- (4- N@thoxyphenyl) 6- met hoxynapht hal en- 1-yl ] [ 4- [3- 5

(1- p|perdlnyl)propoxy]jfifif>,

To a solution of the product of Example 26 (1.3 g, 2.4 mmol)
stirring in 1,2-dichloroethane (30 mL) at 0° C was added

10 ‘boron trichloride (10 mL, 117 mmol). The resulting dark
purple solution was stirred overnight at ambient temperature
in a sealed tube then cooled to 0° C. Methanol (25 mL) was
slowly added over a period of 30 minutes (caution: gas
evolution) and the resulting solution was concentrated. The

15  crude material_was dissolved in 20% methanol/chloroform and

subsequently washed with saturated sodium bicarbonate and

- HO

brine. The organic extract was dried (sodium sulfate),
filtered, and concentrated. The resulting bfown foam was
purified by radial chromatography (ethyl acetate

20 /triethylamine/methanol/hexanes gradient) to provide a tan.
solid. This material was dissolved in ethyl acetate then
washed with saturated sodium bicarbonate. The organic
extract was concentrated to give 0.60 g (54%) of the desired
product as a white foam: IH-NMR (300 MHz, DMSO-dg) & 9.64 (s,

25 1H), 9.41 (s, 1H), 7.55-7.70 (m, 2H), 7.24 (d, J = 8.5 Hz,
iH), 7.00-7.10 (m, 3H), 6.95 (m, 1H), 6.81 (d, J = 8.6 Hz,
2H), 6.70-6.78 (m, 4H), 4.23 (s, 2H), 3.91 (t, J = 6.0 Hz,
2H), 2.70-2.80 (m, 2H), 2.55-2.70 (m, 4H), 1.40-1.60 (m, 8H);
anal. Calc’d. for: C, 79.63; H, 7.11; N, 2.99. Found: C,

30 79.35; H, 6.87; N, 2.75; MS (FD) m/e 468 (M+); IR (KBr)
3362.35, 2926.39, 2855.98, 1734.23, 1704.33, 1610.77, 1509.49
cr~1,



[err]
with 10

Reaction of the product of Exanple 21 (1.5 g,
hydrochloric acid (50 nmL

of a saturated

2.9 mol)

ethyl acetate

sol ution) WO 209939 acetate (50 nlL) according to the procedurBCT/USIS/12346
Exanpl e 18 gave a 97% yield of the desired product:

MHz, CDCl[err]) [err]
7.15-7.30 (m 3H),
Hz, 2H), 4.34 (s,

3H), 3.50-3.60 (m 2H)
2.20-2.50 (m 4H),

- hydrochl oric acid);
Found:
Exanpl e 24

(1- N, N-di et hyl am no) et
PCT/ U895/ 12346 .

2H),

7.05 (m 1H),

7.70-7.80 (m 2H), 742(d
6.85-6. 959tm 4H),

3.97-4.03 (m 2H), 3.92

, 3.05-3.20
1.80-2.00 (m 49

Anal .

C, 74-7ﬁ3+ﬁ 5f%?d§b -3-1x- ﬁgthOﬁgﬁpenyl) -3

Calc'd. for: C,

y r Ox

hyd h
y rox¥ en o35 1Y LF 1Y

hoRGEHIRNYR

[ err] H NWVR (300
J = 8.4 H, 1H),
6.69 15 (d, J = 8.6
(s, 3H), 3.82 (s,

2.57-2.70 (m 2H)

D) me 495 (Merr]

74.49; H 7. 20' N, 2.63.

4 dihydro-6-

¥nap thalen 1 yI][4 [ 2-
WD 96/ 09039

morpholinyl)ethoxy]phenyl]méﬁhanone

o

SRR

MeO I I

i OMe

Reaction of the product of Preparation 10 (2.1 g, 4.3 mmol),

10

morpholine (1.13 mL, 12.9 mmol), and potassium carbonate

(1.78 g, 12.9 mmol) in DMF (50 mL) according to the procedure
in Preparation 11 gave a 80% yield of the desired product as

a thick oil:
7.60 (m,
6.
3H),
2.75-2.85 (m,
Anal. Calc’
6.58; N,

2H),
Hz, 1H),
3.73 (s,

15

74.75; H,
20

1g-NMR (300 MHz, CDCl3) &
1H), 7.20 (4, J = 8.8 Hz,
65-6.80 (m,
3.70-3.80 (m,

4H), 2.90 (

d. for: C, 74.53; H,

2.83.

W

5H), 4.05-4.20 (m,

7.83 (d, g 8.7 Hz,
2H)r 6.88 (dn Jd = 8.7
2H), 3.80 (s, 3H),

t, J = 7-9 Hz, 2H)l

4H), 2.50-2.60 (m, 4H); MS (FD) m/e 499 (M+);
6.66; N,

2.80. Found: C,

[3,4-Dihydro-2-(4-methoxypheny1)rG-meEhoxynaphthalen-

25

l1-yv1)l[4~[2-(1-(3,
dimethyl)pyrrolidinyl)ethoxylphenyl]

e

o
L

MeO

3-
methanone

I OMe



Reaction of the produét of Exanple 22 (1.32 g, 2.60 mmuol) _ wi th boron

trichloride (10.0 n., 117.0 mol) in 1, 2- di chl oroet hane (30 nli)
accor di wa demed3dse procedure in Exanple 5 19 gave a 76pcyiuedshois t he
desired product as a white powder: IR (KBr) 3356.57, 2973.65,
1734.23, 1704.33, 1610.77, 1509. 49 cnferr]; 1H NVR (300 MHz,
DVBO-d[err]) [err] 9.62 (s, 1H), 9.43-46s 1H), 7.56-7.70 (m 2H),
7.24 (d, J = 8.4 Hz, 1FD 7.00-7.15 (m 3H), 6.95 (n1 1FD 6.82 (d,
J = 8 6 t, J =6.4

6. 65- .
M, l‘%’a‘E%Héh?%f H‘e Pr"é‘rﬂ:‘ékﬁf Er%%é%ﬁ‘%n}é Sf% Zﬁ)cﬁ'gcﬁ L7 1 H,
6H) ; [erB],G:-ﬂIﬁzﬁe(;ﬂﬁlpyrrolJ.M:ne OVED- gl e12]1)m¢b)rr]aric5®cﬁihss’h5ﬁn 45, 154 87,

126, o3, Safpbfass, (1,8 qcuifamgfE 8 el B A donili do 5% 0

51.43, 1Brocedyre(dn Byeparatiomilligawes al\@% rOjeld @t 4hg rde)smdavs (FABY) '
f op C[erp]rbhaet]a@[arth@nl 64l at et AdeR 230 N rt43)2388%.80 (4, g

Preparation 10

[ 3, 4- Di hjdPo? 2HE4- ?@i hokyphefdt )d 6= et hBFnapik n <. (4, J = 8.6 Hz,
1-yl][4- [lﬁa(lsbvsne)sohomy]mﬁnyumt t@ncme= 8.§at4] 2H), s. 625 (m, 10 @

o St ber fbnels B0y Bl o rRalE! B A RS 02 Ay Ttk iy

car bonat 2H{ 2. 267@ 22960(mm41)) anZi 8422.75 (m, 2Erordhare (HA.,2 1160 100

I S.s0ol Wt ho efd uxggh o n { dhe f|| red and
concent rapédJ Thg ﬂzm?%)shljfi%f Lrovﬁg)o'l Yﬁéwatsﬁp}ur |}fl:i g&'lb
chr omatogr aphy (silica gel, 20% et hyl acetate/hexanes) to give 4.4

g (89% of the desired progigiplds aggrown oil. [err] HNWR (300 M—iz‘

[3,4-Dihydro-2-(Q-methoxyphenyl)-G-methoxynaphthélen-
15 1-y1]1([{4-[2-(1-morpholinyl)ethoxy]lphenylimethancl

Reaction of .the product of Preparation 12 (1.6 g, 3.2 mmol)

20 with lithium aluminum hydride (0.3 g, 7.2 mmol) in THF (65
mL) according to the procedure in Example 25 gave a 98% vield
of the desired product as a white foam: l1H-NMR (300 Hz, CDCli)
8§ 7.39 (4, 8.7 Hz, 2H), 7.20-7.30 (m, 4H), 6.80-7.00 (m, 3H),
6.73 (m, 1H), 6.55 (m, 1H), 5.86 (d, J = 4.2 Hz, 1H), 4.09

25 (¢, J = 5.6 Hz, 2H), 3.80 (s, 3H), 3.70-3.80 (m, 4H), 3.76
(s, 3H), 2.85-3.00 (m, 2H), 2.75-2.85 (m, 2H), 2.65 {(m, 1H),
2.55-2.65 (m, 4H), 1.05-1.10 (m, 2H); MS (FD) m/e 501 (M+);
Anal. Calc‘d. for: C, 74.23; H, 7.03; N, 2.79. Found: C,
74.51; H, 7.18:; N, 2.79.
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- 55- CDC[err])[err] 7.81 (d, J =-8.7 H, 2H), 7.18 (d, J = 8.7 Hz,
2H) , VWO8H003® J = 8.6 Hz, 1H), 6.76 (d, J = 8.7 Hz, 3HPCTAISIY1I346

J =6.8 Hz, 2H), 6.60 (m 1H), 4.26 (t, J = 6.1 Hz, 2H), 3.78 (s,
3H), 3.70 (s, 3H), 3.60 (t, J = 6.4 Hz, ZFQ; 3.01 (t, J = 5 7.7 Hz,
2H), 2.75-2.85 (m 2H); Anal. Calc'd. for8l-c, 65.73; H, 5.11. Found:
C, 65.96; H, 5.28. ’ _ Preparation 11 10

[ 3, 4- D hydr o- 2- (4- et hoxyphenyl ) - 6- net hoxynapht hal en-

1-yl][4-[2-(1- hexanet hyl_enei g nyl,) et hoxy] phenyl met hanone
[err] 15 To a solution of bﬁ?ﬂ#iﬁhﬁ%fof Preparation 10 (2.1 g,
4.3 nmol ) stirring in dinethylformam de (50 nli) at anbi ent
tenperature was Al ot assi ym carhonate. (1. 8.9, 13 I n
hexamet hyl endptigid L BYBRA- 21 4 T SEORKPRER T 1] 5 e tBpkvnanptBatant
heate® to 100[err] C. After stim¥hjlévdt ght (3tI12e- m xt ure was
concentrated and jﬂgr ] LLi,9ned

chl or of orm and vva(%{eirﬁ.eeﬁag)? ganlgggm!&i Eﬁ%?g&‘?ﬁ%ﬁséé\ggﬁed "\?mg‘tfﬁggrgilne,
dried, (sodiumsulfate), filtered, and concentrated. The resulting
yell ow oil was 25 purified ' RQat ogr aphy (et hyl _

acet at e/ hexanes/ net hanol gradieny) to gi .95 q_(43% of t he
desired product as a yel | ow; B\ ., 1H NVR . O P [PNe ) [err]
7.81 (d, J =8.7 Hz, 2H), 7-21(d, J = 81 (d,

10 Reaction of the product of Preparation 13 (1.3 g, 2.5 mmol)
with lithium aluminum hydride (0.2 g, 5.0 mmol) in THF (65
ml,) according to the proéedure in Example 25 gave a 98% yield
of the desired product as a white foam: IH-NMR (300 MHz;
CDC13) & 3.33 (d, J = 8.6 Hz, 2H), 7.20-7.30 (m, 3H), 6.80-

15 6.90 (m, 4H), 6.70 (m, 1H), 6.52 (m, 1H), 5.85 (s, 1H), 4.04

' (t, J = 6.1 Hz, 2H), 3.79 (s, 3H), 3.74 (s, 3H), 2.80-2.95

(m, 4H), 2.60-2.75 (m, 4H), 2.42 (s, 2H), 2.20 (m, 1H), 1.85
{m, 1H), 1.61 (m, 1H), 1.08 (s, 6H); MS (FD) 513 (M+); Anal.
Calc’d. for: C, 77.16, H, 7.65, N, 2.73. Found: C, 77.33;

20 H, 7.51; N, 2.69. : '

Example 30
[2-(4-Methoxypheny1)-G-methoxynaphthalen-l-yl][4-[2-
25 (1-morpholinyl)ethoxylphenylimethane hydrochloride

OO

MeO™



J= 8.5 Hz, 1H), 6.60-6.85 (m 7H), 4.00-4.50 (m 2H), 3.80 30 (s, 3H)),

3.72 (s, 3H), 2.85-3.10 (m 4H), 2.70-2.85 (m 6H), - 1.50-1.80 (m

- 8H); Angloogfeséz’ d. for: C 77.47; H 7.29; N, 2. 74. PCHUS9%H2346C,
77.25; H 7.16; N, 2.71; M5 (FD) me 511 (M) . WD 96/ 09039
PCT/ US95/ 12346 ' - 56- :
Exanpl e 25 [3,4-D hydr o- 2- ( 4=6%t hoxyphenyl ) - 6- met hoxynapht hal en- 5
1-yl][4-]2- (1- hexanethyleneln1ne)ethoxy]phenyl]nethanol

-

| g h
erGmI % Reac’éf’??r? susF§$3+9€P T ,%ggﬁg?l s‘imv\g/ak}sj S| %%j\]rl qﬁé&qd a sol ut i on
of the phpdnochﬂ:br?cepaldt {500 mL(qfsagsatan@nrﬁﬁ)lsolmrm: J(nzsathyl m) -

over 2 SagLPuLey Eﬁr TQEeEE@EtkP@O rﬂ|1>,<)t WU&dRFing to @Hé ARt daear med
to anmbief enper at ur hour s cooled to 0 C -

~and queneneﬁxéapé¢u2ﬁygﬂY§ham&4§rYlei OEX%P%-4ﬁ5lr olaft i%n, sodi um
hygr oxi dgnhite2febmof 1EUMR (300w‘mzaqcmll;$)801m0-dh)85/va@n,slm.y Tadided

Tt or e uBe O Brdatz, 10, 7oedin 407 Tme T o AR T o, with THE,
The filteaye-6.86 (m, 2H), 4.50-4.65 (m, 2H), 4.25-4.50 (m, 4H),

3.83-4.10 (m, 2H), 3.94 (s, 3H), 3.85 (s, 3H), 3.50-3.70 (m,

2H), 3.40-3.50 (m, 2H), 3.00-3.20 (m, 2H); MS (FD) m/e 483
10 (M+ -hydrochloric acid). '

[2 (4~ Methoxyphenyl)46-methoxynaphthalen-l-yl]t4-[2-
15 (1~(3,3~- dimethyl)pyrrolidinyl)ethoxy]phenyl]methane
hydrochloride

20 Reaction of the product of Example 29 (1.2 g, 2.4 mmol) with
hydrochloric acid (100 mL of a saturated solution in ethyl
acetate) in ethyl acetate (100 mL) according to the procedure

. in Example 26 gave a 92% yield of the desired product as a
white foam: I1H-NMR (300 MHz, CDCl3) & 7.29 (¢, J = 9.3 Hz,
25 24), 7.41 (4, J = 8.2 Hz, 1H), 7.15-7.30 (m, 3H), 7.19 (4, J
= 6.8 Hz, 1H), 6.85-7.00 (m, 4H), 6.73 (4, J = 7.52 Hz, 2H)(
4.48 (s, 2H), 4.35 (=, 2H), 3.93 (s, 3H), 3.83 (s, 3H}, 3.60
(m, 1H), 3.15-3.50 (m, 2H), 3.15 (m, 1H), 2.76 {(m, 1#), 2.05
(m, 1H), 1.85 (m, 1H), 1.75 (m, 1H), 1.33 (s, 3H), 1.22 (s,
30 3H); MS (FD) m/e 495 (M+ -hydrochloric acid); Anal. Calc’d.
for: C, 74.49; H, 7.20; N, 2.63. Found: C, 74.70; H, 7.18;
N, 2.47. '



20 was concentrated to give 1.71 g (93 % of the desired product

as a white foam which was used w thout further purlflcatlon

[err] H NVNRWQO#099B%, CDCl [err]) [err] 7.34 (d, J = 8.5 Hz, 2BCI/USIS#B46 30
(m 3H), 6.80-6.90 (m 4H), 6.73 (s, 1FD 6. 55 (n1 1H), 5. 88 (s, 1H,
4.06 (t, J = 6.3 Hz, 2H), 3.81 (s, 3H), §6 (s, 25 3H), 2.85-3.00 (m

4H), 2.75-2.85 (m 4H), 2.63-2.75 (m ZHT 2.95 (m 1H), 1.60-1.75

(m 8H); Anal. Calc'd. for: C, 77.16; H, 7.65; N, 2.73. Found: C
77.33; H, 7.79; N 2.71: MS (FD) mle 513 ( M) . VO

96/ 09039 / US95/ 12346

-57-

[ 2-(4- thhoxyphenyl) 6- met hoxynapht hal en- 1-yl ][ 4-[ 2-

(1- hexaret hy} epei_mi nyl ) et hox nyl h _

hydr ochl ori aAé ?ga?{ﬁr& %[équ? ~5- hr?& gx%flaap%’éf‘ﬁtlecﬁ %f Ytlt‘]e['bréauét “of
Exanpl® 25 (1.7 g, 3.3 mmtphodinyl)ethoxylphenyl I mestbame (100 nl) at
anbi ent tenperature was added hydrochlorlc acid (100 nL of a :

saturated solution in th acejate The resulting m xture was
concentrated to giv . g he desired product which was
used W t hout purifi gilgh: [err] (300 MHz, CDCbherr]) [err] 7.48

(t, J =

Reaction of the product of Example 30 (1.28 g, 2.40 mmol)

10 with boron trichloride (10 mL, 117 mmol) in 1,2-
dichloroethane (30 mL) according to the procedure in Example
27 gave a 28% yield of the desired product as a white solid:
IR (KBr) 3317.99, 2927.35, 2868.51, 1610.77, 1509.49 cm'i; ig-
NMR (300 MHz, CDCl3) & 7.75 (4, J = 9.3 Hz, 1H), 7.55 (m, 1lH),

15 7.37 (4, J = 8.5 Hz, 1H), 7.10-7.20 (m, 2H), 6.65~7.05 (m,
8H), 5.50 (br s, 2H), 4.32 (s, 2H), 4.00-4.20 (m, 2H), 3.70-
3.80 (m, 4H), 2.70-2.85 (m, 2H), 2.50-2.70 (m,. 4H); MS (FD)
m/e 456 (M+); Anal. Calc’d. for: C, 76.46; H, 6.42; N ,3.07.
Found: C, 76.75; H, 6.44; N, 3.02.

20

Example 33

[2-(4-Hydroxyphenyl)-6-hydroxynaphthalen-1-yl][4-[2~
(1-(3,3-dimethyl)pyrrolidinyl)ethoxylphenyl]lmethane
25 )




15 8.9 Hz, 2H), 7.43 (d, J = 8.6 Hz, 1H), 7.20-7.35 (m 3H), -  7.10

(m 1H), 6.85-7.00 (m4H), 6.75 (d, J = 8.6 Hz, 2H), 4.45-4.60 (m
2H), 4WOP6(080392H) , 3.94 (s, 3H), 3.85 (s, 3H), 3. GECBUSI/ 12346 2H) ,
3.40-3.50 (m 2H), 3.00-3.20 (m 2H), 2.10-2.25 (m 2H), 1.80-2.00
(m 4H), 1.60-1.80 (m 2H); [err]C 20 NVR (75 MHz, DVBSO) [err] 155.6,
137. 15, 134.29, 134.19, 134.08, -64r32. 29, 130.15, 129.01, 128.79,
127.28, 126.91, 125.95, 124.94, 118.63, 114.61, 113.70, .106.79,

62. 42, 5443 éganepﬁj, 7 5, 22.72;
Al ﬁéagglcgé oé t‘?e pr°d1§(‘5“"73f9§19 e5341 1% 23%635 F%S‘m%ﬁ)c b3 25

H o 7. 16b°RPn2tBQChW%%)(:“19 é%eékhﬂnqﬁ)drlébrﬂ Gidichliqnoetihane (30 (Kpr)

. 2934. 10m1L P 882cdBdir$ 300 /The Ihidcdurd Gidd. E%Famﬁu@&ﬁfbave a 58%194b1d2

_ ;g%?LgL%f1§%ﬁ6deSlred proéhé%nég)a white solid: IR (§§§) 3370.07,

Bxanpl €2955.32, 2869.4&, (W HyA®xyHkny1?),- GIB0rdas onepit AEFR 14300 [ 4- [ 2-

(1- hexam;hyéxﬁ@ﬂf“sw ! e yhphe@yb] H?t h%ﬁ‘? 9-56 (dge&rl 8.5Hz To a
solution of T roduct ~of stirring in

1, 2- di chbr o'étlh%méd(al) #l§. 4atHZ)-[ érH’] (7-\/33605'7adc5ed(111110 3H) b&.88 tlmi,chl ori de
(10 ni, 137 gTph)e.adhens gy | i oG alard 3 = 8. P4 950l Yibgn (gas stirred

over ni ght ' at _anbi ent tenperature a seal ed 't ube then cooled to
O[err] €1 pefnbhoflt (25 7ij- iz, 28, 2. ELR G AR RA A
10 2.82 (t, J = 6.7 Hz, 2H), 2.79 (t, J = 6.7 Hz, 2H), 1.66 (t,

J = 6.9 Hz, 2H), 1.10 (s, 6H); MS (FD) m/e 468 (M+); Anal. ‘l

calc’d. for: C, 79.63; H, 7.11; N, 3.00. Found: C, 79.65;
H, 7.24; N, 2.72.

15 Preparation 14

2-(4- uethoxyphenyl) 6 -methoxynaphthalen- 1-y1)(4-
methoxyphenyl)methanone

MeO

20 _ MeO

To 50 mL of dioxane were added 6.0 g (15 mmol) of [3,4-
Dihydro-2- (4-methoxyphenyl) -6-methoxynaphthalen~1-yl] (4-
methoxyphenyl)methanone and 7.3 g (32 mmol) of 2,3-dichloro-

25 5, 6-dicyano-1, 4-benzoquinone. The mixture was heated to
reflux for 2 hours, then allowed to stir at ambient
temperature for 60 hours. The mixture was then concentrated
to dryness and the residue was taken up in 500 mL of
methylene chloride and washed 3 times with 400 mL of 2N

30 sodium hydroxide followed by one washing with 500 mL of
deionized water. The resulting organic layer was separated,
dried on sodium sulfate, and the solvent was removed under



slowy added over a period of 30 m nutes (caution: gas evol ution)
and the resulting solution was concentrated. The 15 crude material was
di ssol ved WO $3¥et hanol / chl or of or m and subsequent | yPGEURM 2346 h
sat urat ed sodi um bi car bonate and brine. The organic extract was
dried (sodiumsulfate), filtered, and concentrated. The resulting
brown foam was purified by radiaJ‘%ﬁTonatography (ethyl acetate 20
/triethyl am ne/ net hanol / hexanes gradient) to provide a tan - solid.

This materi gh-wam. di gaal ¥sgunelﬁéhmétéfféft@aé heten pumflwfiﬁ,d £
sat urat ed sodi um bi car bonat e, _ The organlc. extract was concentrat ed

to give 0.660g5oPsE9gTePhyhésidicregel, 20% efkyl @cetateinxangsoam
[err] H- NVR g2@Qibhe, cDMpDedlear¥s fer(sfsp. 68 tflse #icle G'Hlﬁpotﬁ}ddflas(% 1H),

(7m551zi) 70 (s %g) oln?’ ﬁﬂﬁzdﬂog IEH%_&n ooyt (88%% 7.10 % 6 95
3.91 Bt ,603(44600ppm, s, 3H) 2kb, 72, 2d8021¢m 267-1)856;&?&,562,7'&1?1)( m 4;|) n
Found: G 307" §bQ?B“‘:J,deH fg?gx]-ﬁﬂ)ga,ﬂ? }?’FD) g0 (‘M]zml 'R (KBr)
3362. 35, 29%8.89ppm358, QBH) 1782, QSPPIL?OQ. 3%) 1660.95ppmM,560. 4%1) . MS

cnferr] / 99939 a. .
S b5/ 124FR) me/80s88/ QOPY anal. cale'd. for: ¢, 78.37; m, 5.57.

PreparationFogpd: C, 78.55:[H, 455/ &ydr o- 2- (4- met hoxyphenyl ) - 3, 4- di hydr o- 6-
met hggynapht hal en-1-yl ] [4-[2-(1- 5

nmor phol i nyl ) et hoxy] phenyl ] net hanone : %errbl

[2-(4-Methoxypheny1)46-methoxynaphthalen-l-yl][4-[2-.
(l1-piperdinyl)ethox¥lphenyllmethane hydrochloride

_< ?/N\;O

HC1

15

 MeO

To 20 mL of propyl benzene were added 240 mg (6.01 mmol) of
95% lithium aluminum'hydride and 240 mg (0.484 mmol) of the

20 compound from Preparation 14. The mixture was heated to
reflux for 35 minutes and allowed to cool to ambient
temperature. To the mixture was carefully added 1 mL of
deionized water followed by 3 mL of 15% sodium
hydrox1de/delon12ed water (w/w), and then another 1 mL of

25 deionized water. The mixture was stirred for 15 minutes.at
ambient temperature and the precipitate was removed by vacuum
filter. The mother liquor was then diluted with methylene
chloride (100 mL), washed once with brine, dried on sodium
sulfate, and rotovaped to dryness. The brown gum was

30 purified by radial chromatography on a 4 mm plate and 19:1
methylene chloride:methanol as eluent to provide the title
compound. NMR QE300 MHz in CDCl3: (1.55ppm, m, 2H),
(1.75ppm, complex, 4H), (2.60 ppm, complex, 4H), (2.85ppm, t,



Reaction of the product of Preparation 10 (2.1 g, 4.3 muol), 10

nor pholine (1.13 nL, 12.9 mmol ), and potassi um carbonate - (1.78 g,
12. 9 nmowd 96/090B0F (50 L) according to the procedure PATUSISAEBAG at | on
11 gave a 80%yield of the desired product as a thick oil:
[err]H-NWVR (300 MHz, CDCI[err]) [err] 7.83 (d, J = 8.7 Hz, 2H), 7.60
(m 1H), 7.20 (d, J = 8.8 Hz, 2H), 6.8%6~d, J = 8. 715 Hz, 1H),
6.65-6.80 (m 5H), 4. 05 4.20 (m 2H), 3.80 (s, 3FD 3.73 (s 3FD
3.70-3.80 0 , 2 5
5 50.2. 602 {%95’%@3 F%J) Wy 4%49%%% P30 3w o Bobid 1 o 1) C ' 74.53.
H, 6.66; QSmm F%un%H)C (6. 8599!!7-4 &5; 2HJ| 6.75$0omm.2 cepplex, 4H),
Prepaba'hl Woﬂ_ IZ dctlholH) (n7 3°F, E?m' o' na ht(7al3e5r?pm' d. 2H),

y Xy P XYy -
1 yl ][ 4- [g';(%glzém rg 1Y, r]76333\)? rrro‘lo7 'eldhoﬂﬂ)phel‘ﬁ?l D)
nmetfranoneme/e 4&1r]M+) _ WO 96/09039
PCT/ US95/ 12346 -60- Reacti on
of the product of Preparation 10 (2.1 g, 4.3 mmol),
3,3-dinethylpyrrolidine (1.2 g, 1Examble ad8 potassium car bonat e
(1.8 g, 13 mol) in DMF (100 m.) according to the - procedure in
Preparation 11 .gave a 60% yield of the desired 5 product as a thick
oi | : [err}m—mmﬁxécomheml[)e-rﬁTyypm:}waam(h;alen 1-yl) £48.[R2+Hz,

2Hg 7.18 (d, J = 8(ﬁf?ipaﬂdiﬁyﬁiéﬂhoﬂyfﬁiéﬁfﬁ]methane
[:::T/’\\,’O

HO

To a suspension of the deprotected product of Preparation 12,

15 such deprotection accomplished via standard procedures as
herein described, (0.51 g, 1.00 mmol) stirring in n-
propylbenzene is added Red-al® (0.87 g, 6.00 mmol), and the
mixture is heated to reflux. After 3_h0urs, the solution is
cooled to ambient temperature and carefully queﬁched with

20 excess 1.0 N hydrochloric'acid The resulting biphasic
mixture is extracted with ethyl acetate and the combined
organic extracts washed with saturated agqueous blcarbonate,
brine, dried (MgSO4), filtered, and concentrated.
Purification of the crude material by radial chromatography

25 (silica gel, ethyl acetate/hexanes/methanol/ triethylamine
(2.5/2.5/0.7/0.3) provides the title material.



1H), 6.73-6.80 (m 3H), 6.67 (d, J = 8.6 Hz, 2H), 6.60 (m 1H), 4.05

(m 2H), 3.78 (s, 3H), 3.71 (s, 3H), 2.89-3.05 (m 2H), 2.73-2.86
(m 4H), 2w®89ep® (m 2H), 2.04 (s, 2H), 1.60 10 (t, J BCOHUSIH2346H) ,
1.07 (s, 6H; M5 (FD) me 511 (M+):

Exanple 28 [ 3, 4- Di hydr o- 2- (4- net hoxyphenyl ) - 6- met hoxynapht hal en-
15 1-yl ][ 4-[2-(1-nor phol i nyl ) et hox§Tphenyl ] net hanol [err]
Reaction of the product of Preparation 12 (1.6 g, 3.2 mmol) 20 W th

l'i t hi um al um num hydride (0.3 g, 7.2 mml) in THF (65 m.) according
to the procedure in Exanple 25 gave a 98%yiel d of the desired
product as a white foam 1H NVR (3888kz—25999d4x%e) [err] 7.39 (d,
8.7 Hz, 2H), 7.20-7. 30 (m 4H), 6. 80 7.00 (m SFD '6.73 (m 1H), 6.55
(m-1H), 5.86 (d, J i'n @ &) 88 a2 tprdaedt , 2H), 3.80
(s, 3¢), 3.70-3.80 (nr 4FD 3.76 (s SFD 2 85 3. 00 (n] ZFD '

2.75-2.85 (m 2H), 2.65 IQ, . & Hé 10 (m
2H); MB (FD) me 501 (’-’Mr)the Sximp g5, 11 165RE%E 108, hecme h°§§r & 99593 N,
2.79. FoundmeBopausal mbdledliwab, uged8inNvh2cH9%effects of dlﬁ%éﬁﬁﬁ@9039
PCT/ US95/ 12 %%atments upon circulating llplds werg determined.
Seventy-£five day old female Sprague Dawley rats

10 (weight range of 200 to 225¢g) were obtained from Charles
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

15 metal hanging cages in groups of 3 or 4 per cage and had ad
libitum 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}

20 | |
Dosing Regimen Tissue Collection. After a one week
acclimation period (therefore, two weeks post-OVX) daily
dosing with test compound was initiated. 1l7e-ethynyl
estradiol or the test compound were given orally,‘unless-

25 otherwise stated, as a suspension in 1%
carboxymethylcellulose or dissolved in 20% cyclodextrin.
Animals were dosed daily for 4 days. Following ;he dosing
regimen, animals were weighed and anesthetized with a
ketamine: Xylazine (2:1, V:V) mixture and a bldod sample was

30 collected by cardiac puncture. The animals were then _
sacrificed by asphyxiation with COg, the uterus was removed
through a midline incision, and a wet uterine weight was
determined.

35 ghglgs;g;gl_Analzsis. Blood samples were allowed to clot at
room temperature for 2 hours, and serum was obtained
following centrifugation for 10 minutes at 3000 rpm. Serum



Exanpl e 29 [ 3, 4- Di hydr o- 2- (4- net hoxyphenyl ) - 6- net hoxynapht hal en- 5
1-yl[4-12-(1-(3, 3- di met hl y) pyrrolidinyl)ethoxy] phenyl ]

met hanov0o 96/09039 [ er r ] 10 Reaction of the product of FIEASHSARIEN 13
(1.3 g, 2.5 mmol) with ['ithiumalum num hydride (0.2 g, 5.0 mol) in
THF (65 m.) according to the procedure in Exanple 25 gave a 9896y|eld
of the desired product as a mhlte foa@sieﬁr]FLNNR (300 MHz,

CDCl[err]) [err] 3.33 (d, J = 8.6 Hz, 7.20-7.30 (m SFD 6. 80- 15

g iOHgm 3@:&@@%@ (ﬂ%#ueﬁnfi’?ed rﬂsﬁ'& az%ac%ﬁa(lgggey%aréx?%&m 2(236 ‘% ;5
(m 4H), Dyamzoﬁ%lcszrblglz perigEmange ch@esterol @asayh), Brlef.lymthm 1.08

(s, 6H); cﬁ@ié&i&r§ﬂ3wé§max1dﬁﬁéd to choﬂ%§5l4ieﬁiy¥od5 ahé H9arbgeh 65 N
-2.73. Found: 3 20

Exanpl e %mmde The. R%W%g&ﬁ%?ﬁ% V@%ﬁﬂ%&ﬁ?&&hﬁ%ﬁéﬁhlp}lﬁpm [ 2- 25
(15 mor phahd ng+3md hoptydrpdrentyed | ivetdien edeabmmelof igdeoxidase ker blroduce
a p-quinone imine dye, which was read spectrophotemetrlcally
at 500 nm. Cholesterol concentration was then calculated
against a standard curve. The entire assay was automated
using a Biomek Automated Workstation,
10 S .
Uterine Eosinophil Peroxidase (FPO) Assav. Uteri were kept
at 4° C until time of enzymatic aﬁalysisg The uteri were ‘l
then homogenized in 50 volumes of 50 mM Tris buffer (pH -
8.0) containing 0.005% Triton X-100. - Upon addition of 0.01%
15 hydrogen peroxide and 10 mM O—phenylenedlamlne (final |
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
20 interval was determined over the initial, linear portion of
the reaction curve. | | |

Source of Compound: 17a-ethynyl estradiol was obtained from
Sigma Chemical Co., St. Louis, MO.
25 - |
Influence of Formula I Compounds on Serum Cholesterol and
inati F 2 it /Nom-A . Activi ,
Data presented in Table 1 below show comparative
results among ovariectomized rats, rats treated with 17a-

30 ethynyl estradiql (EE;; an orally available form of estrogen),
and rats treated with certain compounds of the present
invention. Although EE, caused a decrease in serum
cholesterol when orally administered at 0.1 mg/kg/day, it
also exerted a stimulatory action on the uterus so that EE;

35 uterine weight was substantially greater than the uterine
weight of ovaiiectomized test animals. This uterine response
to estrogen is well recognized in the art. -
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-62- Reaction of the product of Exanple 28 (1.58 g, 3.1 nmol) wth
hydr ochl or m0 960983 100 ni of a saturated solution in ethyl PCT/USHIA34E )
in ethyl acetate (100 nlL) according to the procedure i n Exanpl e 26
gave a 94%yield of the desired product as a 5  white foam [err]H NWR
(300 MHz, CDCl[err])[err] 7.70-7.85 (m 2Ff- 7.44 (d, J = 8.4 Hz,
1H), 7.20-7.40 (m 4FD 6.86-7.15 (m 4H), 6.70-6.86 (m 2H),

iy, 385 (o %t% 3 3¢ Gff Bid e copgouripd el el FRe=2i, siviieta
(m 2H); MS9e®rayly sgdupe SeruNVFholl?éﬁéé’ﬁﬂoFP@Pééﬁﬁ) to th
Exanpl e 31 ovar:.ecton{lzzéd‘l'dm%lyahgfh&hh 6piet beéwﬁeh&réﬂbﬁe vay! dhty [ 2-
o dr ochl o Jeninally Hsldbased 3gE1 sephoxylphenyl Lget bane
ydr ochl or| ¥i JRCoPAERE Ptbautle cPaiRBH e 29
(1.2 @ 2.4 g8mihe Vﬂdx*?nula compounds tested. Compared to estrogenic
compounds known in the art, the benefit of serum cholesterol
reduction without adversely affecting uterine weight is quite
rare and desirable.
As is expressed in the below data, estrogenicity
10 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
| number of eosinophils observed in the stromal layer of
ovariectomized rats, while estradiol cause a substantial,
15 expected increase in eosinophil infiltration.
The data presented in the Tables 1 below reflects
the response of 5 to 6 rats per treatment.

Table 1 : _
Dose Uterine Weight Uterine EPO Serum Cholesterol
Compound = ma/ka (% increase vs, OVX) (V. max) (% decreage vs. OVX)

EE2 0.1 : 86.3 116.4 81.4
Example 1 0.01 ~11.2 4.2 42.9

0.1 23.1 7.2 59.9

1.0 - 29.7 4.5 75.0

10.0 12.2 3.6 63.4
Example 2 0.01 2.4 4.5 34.2

0.1 24.6 4.5 63.0

1.0 4.1 a.8 78.1

10.0 2.6 4.2 58.8
Example 3 0.01 2.0 5.4 33.3

0.1 7.1 4.2 56.7

1.0 0.0 4.2 63.6

10.0 4.5 4.8 74.7



hydrochl oric acid (100 nL of a saturated sol uti on. in ethyl _ acet ate)

in ethyl acetate (100 nlL) according to the procedure in Exanple 26
gave aveQ96/4903 d of the desired product as a whi t ®CTAHA/13346 1 | H- NVR
(300 MHz, CDCl[err]) [err] 7.29 (t, J = 9.3 Hz, 25 2H), 7.41 (d, J =
8.2 Hz, 1H), 7.15-7.30 (m 3H), 7.19 (d, J = 6.8 Hz, 1H), 6.85-7.00
(m 4H), 6.73 (d, J = 7.52 Hz, 2H), =70- 4.48 (s, 2H), 4.35 (s, 2H), 3.93
(s, 3H), 3.83 (s, 3H), 3.60 (m 1H) 315350(m 2H) , 315(m
1H, 2.76 (m 1H), 2.05 n)ﬁ , 1.75 (m 1H), 1.33
(s, 3H, 1.22 (s, 30 :( ‘é hy rochl oric #j Anal -
Cal c' d. for: (9°s?4 ipe Y.’)elg 6 ﬁ'—l Gnie° c, s?ﬁ"“? ‘Fr

N, 2.47. Semeound %/W

-PCT/ USO5kkaagbe 4 0.01 ' - 63- e
Exampl e 32 - Hydr oxyphe, Il) 6- hydroxyngp@t hal en- 1- yI2]1[4 [2-(1-

5 nDrphollnyI)ethoxy phenyl ] net hane

[err] Read®t i on of the2dpBoduct of Exakpte 30 (1.283§.22.40

mmol ) 10 Wi th borgpqtrichl oride;d 30 nl, 117 myply in 1, 2- 20.8

Exampl_eS 0.01 - - -

0.1 43.2 3.4 6.0
1.0 16.0 4.3 62.0
10.0 ' 25.3 2.6 1 46.2 ‘

Example il 0.01 - - -

0.1 48.1 4.8 - 60.2
1.0 47.4 3.9 73.5
10.0 14.4 3.9 72.4

Example 12  0.01 - . _ - -

0.1 - 26.3 12.0 46.3
1.0 18.6 . 4.8 49.9
10.0 25.1 4.5 50.1
Example 15  0.01 29.3 4.6 12.4
0.1 41.6 7.0 53.4
1.0 21.2 ' 5.2 66.0
10.0 53.7 5.5 | 55.4

Example 19  0.01 - - _ -

0.1 -12.4 0.9 4.5
1.0 1.0 5.4 19.7
©10.0 . 7.1 . 4.5 40.9

Example 22  0.01 - - }
0.1 83.9 45.0  92.0
1.0 87.5 41.1 60.5
10.0 89.3 46.2 . 68.7 -



di chl oroet hane (30 .nL.) according to the procedure in Exanpl e 27 gave
a 28%yield of the desired product as a white solid: 93
3317.99, 2vDA6E80392868. 51, 1610.77, 1509.49 cnjerr]; [err] H-P TUSISIRRHS (300
MHz, CDCl[err]) [err] 7.75 (d, J = 9.3 Hz, 1H), 7.55 (m 1H), 15 7. 37

(d, J =8.5 Hz, 1H), 7.10-7.20 (m 2H), 6.65-7.05 (m 8H), 5.50 (br
s, 2H), 4.32 (s, 2H), 4.00-4.20 (m 2Hy1-3.70- - 3.80 (m 4H),
2.70-2.85 (m 2H), 2.50-2.70-.(m 4H); M5 (FD) me 456 (M+); Anal.
Calc'd. for: C, 76.46; H, 6.42; N, 3.07. Found: C, 76.75; H, 6.44; N,
3.02. 20 Table Examport 38

[ 2- (4- Hydr oxyphenyl ) - oy dr oxytizetinkaleight - y| | PYefide EPO - Serum Cholesterol

(1-(3, 3- di oemduandpyr roddidi nyE) dudreese eonVihet Hiaauld  {pedackease vs. OVXI
WO 96/ 09%{ PCT/ US95/ 12346

- 64- anpdedbn ot Othe product of Exanple 31 (1.2 g, 2.3 mol) with
boron trichloride (10 3, 117 mmol )8%3.3 1, 2-di chl oAde? hane (30 6%.2 pl)
according to the proc%t&re in Exar‘rp} 2 g27 gave a 58%oyield 5@f ot he
desired product as a ite solid: IR KBr) 3370.07, 5 2955. 32 2869. 48,
1711.08, 1610.77, 151¥-#6 cnferr]; rr]H—NNR (3066 MHz, CHE-ferr])
[err] 7.71 (d, J = 9.2 Hz, 1H), 756(d J = 8.5Hz, 1H), 7.32 (d, J =
8.4 Hz, 1H), 7. 1(2)%7 15 m 3H) 6.98 (m 1H). 6.75-6.85 (m 4H), 6.58
(d, J = Expmpl 2H), 4.11 (t, J = 7.70 Hz, 2Hy, 2.90
(t,J:59Hz 2H) , 16).1 282(t 32L4= 6.7 Hz, 2H5,42.79 (t, J45.6.7 Hz,
2H), 1.66 (t, J=.6.9 H, 10 (s, 6H); (FD) e 468.(M);
Anal . Calc'd. f&?c 70 63 ?4‘]27 11; N, .OBMSFound: C, %%
H 7.24; N, 2.72. 10.0 o 48.0 9.9 60.6
0.1 48.4 12.0 '56.9
1.0 . 23.2 7.2 68.1
10.0 38.8 4.2 56.6
Example 32 0.01 - - ~
0.1 50.5 9.3 57.9
1.0 55.4 . 39.3 ' 60.3
10.0 69.7 34.8 65.7
Examplé 33 o.oi - - _ -
0.1 - 40.8 12.9 25.2
1.0 - 19,0 55.2 41.1
_10.0 63.0 73.5 : 52.8

In addition to the demonstrated benefits of the
compounds of the present invention, especially when compared
to estradiol, the above data clearly demonstrate that

5 compounds of Formula I are not estrogen mimetics.
Furthermore, no deleterious toxicological effects (surv1val)
were observed with any treatment.



15 Preparation 14

2- (4- Met hoxyphenyl ) - 6- net hoxynapht hal en- 1-yl ) (4- '

met hoxyPiQ60993%=t hanone MeO [ er PET/USI5/12346
To 50 nL of dioxane were added 6.0 g (15 nmol) of [3, 4- .

Di hydr o- 2- (4- et hoxyphenyl ) - 6- nethoxy,ﬁggthalen 1-yl](4-

nmet hoxyphenyl ) net hanone and 7.3 g (32 ) of 2,3-dichloro- 25

5, 6-di cyano- 1, 4- benzoqui none. The m xture was heated to reflux for 2
hours, then allowed to stir at ambi ent tenperature for 60 hours. The
m xture t hen concgnt e to dryness and the residue was taken up
i n 500 de and washed 3 times with 400 nL of 2N

30 sodi um hydr o¥lodd oiwdngonbe Bgnenslwaskpagatioh BHGceduné, infra,
‘dei oni ze r n I eparated, dried on-
sodi um snga%gEsa‘ﬁgg?hgég% ven?g:\g\%g fr(glr‘m:%lec1‘§??%%e$GS ’Paats per t 39039

PC3/ US954te8ps and sacrificed by carbon dioxide asphyg&iation on\nh§uun} The '
(er" bondSERL kS, 188 1 Sotep i Selod A sncciosieBl gy, (oo
title compifalageduction Mhl@%ﬁ?(ﬁﬁﬁs¥®¥Q(&%ﬁﬁﬂmﬁ@.qﬁlqﬁﬂsqiiﬁq: (3. 80ppm
S, 3H), herein. At the time of sacrifice, the uteri were removed,
dissected free of extraneous tissue, and the fluid contents
10 - were expelled before determination of wet weight in order to
confirm estrogen deficiency associated with complete o
ovariectomy. Uterine weight was routinely reduced ébout 75% "
in response to ovariectomy. The uteri were then placed in
10% neutral buffered formalin to allow for subsequent
15 histological analysis.
The right femurs were exc1sed and digitilized x-
rays generated and analyzed by an image analysis program (NIH
image) at the distal metaphysis. The proximal aspect of the
tibiae from these animals were also scanned by quantitati?e
20 computed tomography.
In accordance with the above procedures, compounds
of the present invention and ethynyl estradiol (EE;) in 20%
hydroxypropyl B-cyclodextrin were orally administefed to test
animals. Distal femur metaphysis data presented in.Tables 2
25 and 3 below are the results of formula I compound treatments
compared to intact and ovariectomized test animals. Results
are reported as the mean f the standard error of the mean.



5 (4.00ppm s, 3H),(6.75ppm d, 2H), (6.85ppm d, 2H), (7. 20ppm

dd, 1H) (7.30ppm ds, 1H), (7.40ppm d, 2H), (7.60ppm d, 1H),

(7. 75ppm wib ogiddp3e (7. 95ppm d, 1H). MS (FD) ne/ e 398PCHAUSIS/INIAG .
Calc'd. for: C, 78.37; H 5.57. Found: C, 78.55; H 5.78. 10

Exampl e 34 [2 (4- Met hoxyphenyl ) - 6- net hoxynapht hal en-1-yl ][ 4-[ 2-
(1- pi perdi nyl ) et hoxy] phenyl net hane hydrd8hl ori de 15

CN [err] To 20 nL of propyl benzene were added 240 ng (6.01
mol ) of 95% | i t hi um al um num h i Aand 240 ng (0.484 mmol) of the
20 . conpound from Preparation 14. e mxture was heated to - reflux
for 35 mnutes and allowed to cool to anbient Distadp &euyr Metpphygds

m xture was carefully added 1 nL of dei oni zedxu\@gyrﬁ@éé%@h}yl@. mL

of <. 15% sodi um N

hydrOX| de/ del oni zed wat e (vv/w) and _t r hen anot her 1 nL

of 25 Bhnt. reat '..: & =
anbi ent te% t(“i@s ]'gct&ﬁﬁq“pltate was renpved by \&Q:.Lﬁmh 4.3% filter.
The not her Tiquor was then diluted with methyl ene chloride (100 ni),
washed once with brine, dried on sodium sul fate, and rotovaped to
dryness. T@V@f%&mmﬁm purified-by radial chrorfatogh a(blg on a 4
nm pl at e anfi & rreI | ene chl ori de: net hanol as eluent to provide
the title (20% Q¥ QE300 MHz in CDCO[err]: (1.55ppm m 2H),
(1. 75ppm conpl ex, 4H) , (2 60 ppm conplex, 4H), (2.85ppm t, WO
96/ 09039 EE2 0_1P,ga'/ US95/ 12345, 8 + 7.9*
Example 1 . 0.1 mg 24.7 £ 4.2*%
1.0 mg : 21.7 b 4.7*
10.0 ng 21.9 i 3.2
Example 3 ‘ 0.1 mg 14.5 £ 3.6
1.0 mg 31.4 i 5.8*
10.0 mg 26.6 i 6.3*

*pP <= 0.5 two tailed Student’s T Test on raw data.



-66- - 2H), (3.95ppm s, 3H), (4.05ppm s, 3H), 4.20ppm t, 2H),

(4.45ppm s, 2H), (6.85ppm d, 2H), (7.00ppm conplex, 4H), (7. 15ppm

dd, 1H) wa%®B3pm ds, 1H), (7.35ppm d, 2H), (7. SOppWIUSYs/1254§

7.80ppm d, 1H), (7.90ppm d, 1H. MS (FD) 5 me/ e 481 (M+).

Exampl e 35 [ 2- (4- Hydr oxyphenyl ) - 6- hydr oxynapht hal en- 1-yl ][ 4-[ 2-

10 (1- pi perdi nyl) et hoxytp#enyl ] met hane [err]

To a suspension of the deprotected product of Preparation 12, 15 such

deprot ecti on acconplished via standq&&ﬂgggpedures as her ei n

descri bedr=t05tygr—t 00O —StTTTT g T - propyHirenzere—s—eeeed .

Red-Al (0.87 g, 6.00 mmol ), and the m xture i s hebisrhl cFemit ux.

After 3 hours, the solution is cool ed to anbi ert r.at d
%fettaggxp%_ﬁ ;{ﬁgr@}

careful ly quenched with 20 excess 1.0 N hydrochloric [
resul ti ng bCOARSMRA/TreatReNtyre i s SRFUC/HKI wi t h dMage Anelysdsaftayhe
conbi ned organi c extracts washed with saturated aqueeisgRi carbonate,

brine, drie - .flrltered, and concentratead. POt rcarromrof~the *
crude na@%??hﬁggg G2AeXkraRat ogr aphy 25 (silica gd4-Tedhfl-4*
acet at e/ hexanes/ net hanol / triethyl am ne - (2.5/2.5/0.7/0.3) provides

the t'tl%w%E%%%E%hy control - 7.2 2.2

(20% cyclodextrin)

EE2 0.1 mg 44.4 % 4.8 4
Example 2 o 0.01 mg 19.6 £ 3.3
| 0.1 mg 25.7 £ 5.9*
1.0 mg 21.5 £ 3.2%
10.0 mg 30.0 £ 4.5

*P <= 0.05 two tailed Student’s T Test on raw data.

In summary, ovariectomy of the test animals caused
5 a significant reduction in femur density compared to intact,
vehicle treated controls. Orally administered ethynyl _
estradiol (EE2) prevented this loss, but the risk of uterine
stimulation with this treatment is ever-present.
The compounds of the present invention also
10 prevented bone loss in a general, dose-dependent manner.
Accordingly, the compounds of the present invention are
useful for the treatment of post-menopausal syndrome,
particularly osteoporosis. |

15 MCF-7 Proliferation Assay
MCF-7 breast adenocarcinoma cells (ATCC HTB 22)
were maintained in MEM (minimal essential medium, phenol red-
free, Sigma, St. Louis, MO) supplimented with 10% fetal
bovine serum (FBS) (V/V), L-glutamine (2 mM), sodium pyruvate
20 (1 mM), HEPES {(N-[2-hydroxyethyllpiperazine-N’-[2-
' ethanesulfonic acid]l0 mM}, non-essential amino acids and
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-67- Test Procedure

General Prewomwso$o3n Procedure 5 I n the exarfRESIS/12346
illustrating the methods, a post- ~ nmenopausal nodel was used in which
effects of different treatnments upon circulating |ipids were

det er m ned. Seventy-fivetay old femal e Sprague Dawl ey
rats 10 (wei ght range of 200 to 225g) were obtained from Charl es

Ri ver Labora I \ e, The r
bilaterally c&?ggrl?%cé' grgh{l;'gg %/%?egﬁ%’%ﬁ%&%ﬁf@é g?]&ﬁlﬂﬁ) sflurdgfllycsal
procedur e at pEharl §o RES8Y., L&ﬁBr&t@ﬁlb% wewRl swittched to madingmmanseter one

week. Upon afn@_amln shBBieiﬁSﬁEeBOH§€ﬂ 16% 1@extrafi e UL AT ribped

groups of 3 or per cage and had_a |1 bitum access to foo aI clum

cont ent appr§?i"—ﬁ&t bryipesgprum (Dccaﬁ%lsbva?ﬁaifd?‘e%“ ature

was maknt ai negsato depletahﬁi-.efﬁ&l[stéies’k of estdrdide t h m:anldmmsf edlel Ve
hum dity of 40%

er| i,n the, roomwas 12 hQursllght and
12 hours dar Eemggeg from Bﬁégﬁ ngﬂaﬁlfis‘ﬁn"é”ﬁ%lcfeel\c,\f AR one
week ﬁa@dhumat(campngmdfteéenms)rephénml viesdk-sE st dﬂﬁ@leﬁwﬂt;ed

dosing with te nd, | [er adl oI
or the test 3’&%’ Eﬁg}%@e C L?v%iﬁao?aﬁl essé%gé Wé})/% Wearsv%'lllesd‘e g{i(’{

a suspensi onwithl&ssay medcumbenérrédm]ﬂ;t@tﬂlmo%% Q0 dtesk#Amdd i n 20%
cyclodgxtri ”ApProxz.mae‘@h.gah.éO"‘ﬂe(éiW ﬁﬂ é1 a‘@éﬁ tFo°|f|l%‘9_" %tfteﬁ\

dosi ng egl men i mal s were wel anest het1 zed
ket am ne: XyF‘éEFﬁéu@EUIe Vewsm“EPEFéra a6 b?%&%%%'ée% 33)7 C in a
col l ected by seacdbanumnﬂzfﬂee indilicatn nidis 4EroudEeto allow faer icelded by

asphyxi ation err the. uterus was_.renoved g m.dl i ne
i nci sion, an@ eg\'gp t 8F n@%?‘ﬂ;ﬁ?a%%n after TrAnsifTed. éeragag EERRUCY

Chol est er ol Afialysags. orBbMsd aanal ésluene chditwell were|ptepred in assay
15 medium and 50 ulL transferred to triplicate microcultures
followed by 50 ul assay medium for a final volume of 200 uL.
After an additional 48 hours at 37° C in a 5% COz humidified
incubator, microcultures were pulsed with tritiated thymidine
(1 uCi/well) for 4 hours. Cultures were terminated by
20 freezing at -70° C for 24 hours followed by thawing and
ﬁarvesting of microcultures using a Skatron Semiautomatic
- Cell Harvester. Samples were counted by liquid scintillation
using a Wallac BetaPlace B counter. Results in Table 4 below
show the ICsq for certain compounds of the present invention.

25
Table 4 :
Compound (Example Reference) __ICsp nM
| 1 100
2 0.1
3 0.7
24 Not active at the -
57 concentration tested

1.0




roomtenperature for 2 hours, and serum was obtai ned fol |l ow ng

centrifugation for 10 mnutes at- 3000 rpm Serum WO 96/ 09039
PCT/ USOW/0195/43¢39 - 68- PCT/US95/12346 -
chol esterol was determ ned.using a Boehringer Mannhei m Di agnosti cs
hi gh performance chol esterol assay. Briefly the chol esterol was
oxi di zed to chol est-4-en-3-one and hyd?%gen peroxi de. The hydrogen
peroxi de was then reacted W|th phenol 5 and 4-am nophenazone in the

presencemagﬁh ~das Rabnf ,, ihi8i@nqui none i mne dye, which was
" read spectrop oterretrl ca 00 nm Chol esterol concentration was
t hen cal cul at ed EStrogﬁé‘i‘ﬂ@Pe&d%n&éF‘H‘aéMr fumorgharenpreducedain was

Eutomat ﬁfilemale Spgagna-aameyekaeétﬁnﬁéndamrﬂs@féﬁa@éa flﬁbm ]ercl net :
‘EOSI NO 00Xl das erli we err untit -
e o anebREPEeS A GpotpabrolReY  Tafiiya; ¢ At ‘but 55 @in

it in 50
vobunes bheSQaHM Tecel’nef &em(ml:b oral feedifly @f)nzmlmg ngE 07 LG9 Triton

X-100. U 10 :
O phenyl Qg{eﬁgi}ﬁ%%éﬂ?]igl &Rg.a/&éée (SDI’ICEI’IFII: g?:?%%&?ré”&eﬁqu %Ancr ease
i n absor Bdméaighsation, thennampawy folands aﬂrewaalmtedscammeemg presence
- of in€es$9aoRhEbLS tﬁetéﬁpééféﬂé? | S£ e Catwwé}éélfs 2% de g;gmm%re

activity of a conpound maxi mal velocity of a 1
i nt er val tHAST8cRBPRRRedtRG cloRGRSt AR Shortesardirietans off each the

rgact i oncamMby¥eare measure@owliﬁl@ @fm@ﬁwtﬁﬁllﬁ&a Eﬁﬁb’%éas‘iﬁ:tern@i{it%' was
obt ai ned_from Chem cal ou 25 ,
| nf | uencBF 8f T BEPRARY: |a n%%‘f‘na%nﬂﬁag&% %%4&% and ‘
Det er mi nekpeniméngonost/ Nam-adgoenst Petmadé yvo uniformly distriBate
D oot el redeluts oDk o2 OIRAPEPAL U Srqacen, i Ul AP Mo
(EE2; answufhl tlyaavaveame-$m¢d otureers cyjem)equivalently distributed
15 between test groups. Control groups and test groups for each
experiment contain 5 to 9 animals.
Compounds of Formula I are administered either -
through intraperitoneal injections in 2% acacia, or orally.
Orally administered compounds are either dissolved or
20 suspended in 0.2 mL corn oil. Each treatment, including
~acacia and corn oil control treatments, is administered once
daily to each test animal. Following the ixi_itial tumor
measurement and selection of test animals, tumors are
measured each week by the above-mentioned method. The
25 treatment and measurements of animals continue for 3 to 5
weeks at which time the final areas of the tumors are
determined. For each compound aﬁd control treatment, the
change in the mean tumor area is determined.

30 W&c&d&a&s
Test 1

Between 3 and 20 women having uterine fibrosis are

administered a compound of the present invention. The ambunt

35 of compound administered is from 0.1 to 1000 mg/day, and the
period of administration is 3 months.



and rats treated with certain conpounds of the present I nvention

Al t hough EE2 caused a decrease in serum chol esterol when orally

admi ni st er¥@ 9098391 ny/ kg/ day, it al so exerted a sti MTHAPINSN2346t | on
on the uterus so that EE2 35 uterine wei ght was substantially greater
than the uterine wei ght of ovariecjom zed test animals. This uterine
response to estrogen is mell'recdb'k2ed in the art. WO
96/ 09039 _ PCT/ US95/ 12346

-69- The\QlomeRl ¥rdi dbtseréarraeyﬂﬁg ghetherpb@sgpt invention

general ly rea ¢e.serum, chol ester ol 3gpare é ovariectom zed
control ani RigEragieR; ndRRetBhtO washREs after diSAoRAIRNANRG &ked to
slightly deagfaacdtvathonhefonjefféyts Son utefindef fmronis conpounds

tested. Conpared to estrogenic conpounds known in the art, the
benefit of serum chol esterol reduction wthout adversely affecting
uteri be melﬁaﬁﬁLa quite rare and desirabl e. As is
expressed in the bel owh%afsameeg%gaaﬁfe' i¥ $8ed asald BSseRsdt: h
eval uati ng the adverse respons eosl nophi |n tTation ntC)?he
ut erus. Thepé§#96uﬁ§sa@mlnlstrat%%% bF & MNERSent i on d|d not cause any

i ncrease in the nunber of eosinophils observed in the stronmal |ayer
of oiargegtonized rats, while estradiol cause a substantial, 15
expected in in eosinophil infiltration. The dat a

presg0ted in the Tabl @hel sameoproetliacesis used &beineBestisk, obxdeptd tthe at S

per treatnen Table 1
Dose EFFﬁng@Fgﬁ?‘mlnff%‘F?%%o%Pﬁ 3Se‘ﬁu?ﬁ.'chol est erol : :
ng/kg (% increase vs. OVX) (V. max) (% decrease vs. OVX) EE%
Te8f. 3 116. 4 81.4 Exanple 1 =~ 0.01
-11 2 4.2 2.9 _
_ A. Induction of fibroid tumors in guinea pig. '
15 Prolonged estrogen stimulation is used to lnduce

leiomyomata in sexually mature female guinea pigs. Animals
are dosed with estradiol 3-5 times per week by injection for
2-4 months or until tumors arise. Treatments consisting of a
compound of the invention or vehicle is administered daily

20 for 3-16 weeks and then animals are sacrificed and the uteri
harvested and analyzed for tumor regression.

B. Implantation of human uterine fibroid tissue in nude
mice. ~

25 Tigssue from human leiomyomas are implanted into the
peritoneal cavity and or uterine myometrium of sexually
mature, castrated, female, nude mice. Exogenous estrogen are
supplied to induce growth of the explanted tissue. In some
cases, the harvested tumor cells are cultured in vitro prior

30 to implantation. Treatment consisting of a compound of the
'present invention or vehicle is supplied by gastric lavage on
a daily basis for 3-16 weeks and implants are removed and
measured for growth or regression. At the time of sacrifice,
the utéri is harvested to assess the status of the organ.



0.1 23.1 7.2 ) 59.9 1.0
29. 7 4.5 75.0 10.0 : 12.2
3.6 WO 96/09039 63. 4 Exanpl e 2 0.01 PCP/U595/12346 :
4.5 34.2 . 0.1 24. 6 4.5
63.0 1.0 4.1 4.8 78. 1
10. 0 2.6 4,2 ~78- 58. 8 Exanpl e 3
0.01 2.0 5 4 33.3 0.1
7.1 4.2 56. 7 | 1.0 0.0
4.2 63.6 10.0 ' 4.5 4.8
74.7 L2858 96/ 09039 -
PCT/ US9%/. 12346 ssue from human uterine f1br01d tumors iZOharvested

- Table 1 ne Uterlne EPO °
Sorum CABFOBpEFSPnsdcotpomire: Y Bpinary, hikHutfolbampncies M)
(sbdechasglwsl SpxErimenSxanpl pushed thodugh a sterile mesh or -

2 21. 2

1.0 s1eve, 052a§9e}nately teaseg ﬁart from surEﬁpé?fhg tissue to
10.0 produce aygingle cell suspeng;qn Cells are magntaingkaipl e 5
2-81 media contéinin@biO% serum and4§%2ibiotic Rate%3aﬁ'growth 62 0

hormone.  In vitro cultures are assessed for their

proliferative response following treatment with progestins,

GnRHE, a compound of the present invention and vehicle.

15 Levels of stercid hormone receptdrs 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
20 potential in the treatment of uterine fibrosis.

o _

_ In Tests 1 and 2, effects of 1l4-day and 21-day
administration of compounds of the present invention on the

25 growth of explanted endometrial tissue can be examined.

Test 1

30 equal numbers. . The estrous cycle of all animals is

monitored. On the day of proestrus, surgery is performed on
each female. 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

35 mesenteric blood flow. In addition, females in Group 2 have

the ovaries removed.

. . 6
10. 0 in the prggegce and absence gigestrogen are q&;ggmlnqganp|e 11
2001 = Cells are assayed for their ability to produce complement

component C3 and their response to growth factors and growth

Twelve to thirty adult CD strain female rats are
used as test animals. They are divided into three groups of

|



48. 1 4.8 60. 2
3.9 73.5 - 10. 0
WO 96/09039 3. 9 72. 4 Exanpl e 12 0. 01 PCT/US95/12346
26. 3 12.0 46. 3
4.8 49.9 10. 0
4.5 50.1 ~7%Exanpl e 15 0.01
4 6 12. 4 0.1

SX1the day folgéwéng surgery, anlmalé QB Groups 1
and 2 regegve intraperitgpeagl lHE&gﬁ%@%81@f wa@p{”ﬁor 14 days

1.0

1.0

wherbédstanimals in Grou 9 receive intragePitoneal injections 1.0

5 4 7
of 1.0 mg5of a compound4gf9the E§3ﬁﬁP% Egvent%pqnper kilogram
of bddy9weight for thedbafle duration. F@llowing 14 days of

41.1 .60.5 ... 0 .
treatme&é,zeach female 1§8§§cr1f1ced and th%v?%ﬁbTﬁﬁE&?l

PCT/ US95/ 1224plants, adrenals, remaining uterus, and ovaZ¥iles, where

Table 1 (Cbgggﬁlfable, are removeg al3SBreparthiCEbpen Vi §i¥gicat €7 i ne EPO

Serum Chol e
(% i ncr ease exa@migRxion. (VThﬁPaS@)’arle% gedradsenals ax)weighed gxanpl e 24

0. 0110

15

20

25

30

35

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.
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
assigned to Group 1 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
sacrificed and the endometrial explants and adrenals are’
removed and weighed. The explants are measured as an
indication of growth. Estrous cycles are monitored.

Test 3

A. Surgical induction of endometriosis

Autographs of endometrial tissue are used to induce

endometriosis in rats and/or rabbits. Female animals at
reproductive maturity undergo bilateral oophorectomy, and
estrogen is supplied exogenously thus providing a specific

and constant level of hormone. Autologous endometrial tissue
is implanted in the peritoneum of 5-150 animals and estrogen

1.0

(V. max)



0.1 87.7 : 13.8 69. 2 1.0

77.8 55. 8 50. 0 10. 0
86.7 WO96/09039 35 3 48. 4 Exanpl e 26 P@I/E§95/12346

0.1 32. 4 5.4 45.1 1.0
64.2 . 9.9 55.5 _go- 10. 0

48.0 9.9 60. 6 0.1

48. 4 12.0 . 56. 9 1.0

23.2 supplied ¥oZinduce growtﬁ8oﬂ.the explanted tissue. 1@ :atment
38.8 0. 01 ;
0.1 con51sgbn§ gf a compoun% gf the presenE%ajlgventlon is supplied 1.0

55. 4 by gastr$e. 3avage on a d®Dl basis for 3-16 weeks, Hhd

'69.7 implants3ér§ removed and 8redsured for FEHE o3 r(fg%eoslsion. 40' 8’

i259 At the tijmejsof sacrifice, . the intagt thorn of the I erus is

55.2 harveste&lté assess status of endométium 63.0 '
- 73.5 In addition to the denonstrated
benefits of the conmpounds of the present invention, especially when

conpar edB. Implaneationiof ,huskn admdemetatialc/teiardue denmensts %Iz.%et hat 5
ol Bt ertous tox! coragPed TPRoniRh EBARRIEILS tesions, {1 iRRIARS4 1 any
t1@at neninto the peritoy@uma)o0Stially mature, castrated, female,
'PCT/U595AQ8§4ﬁ1ce Exogenous estrogen is supplied to iﬁ%uce growth

of the explanted tissue. 1In some cases, the harvested '[

endometrial cells are cultured in vitro prior to

implantation. Treatment consisting of a compound of the

15 present invention supplied by gastric lavage on a daily basis

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.

20 Iest 4
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

25 produce a single cell suspension. Cells are maintained in
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
component C3 and their response to growth factors and grewth

30 hormone. In vitro cultures are assessed for their
proliferative response following treatment with progestins,
GnRH, a compound of the invention, and vehicle.. Levels of
steroid hormone receptors are assessed weekly to determine
whether important cell characteristics are maintained 1n

35 vitro. Tissue from 5-25 patients is utilized.



Ost eoporosi s Test Procedure Fol | owi ng t he Ceneral
Preparati on Procedure, infra, the rats were treated daily for 35
days (6 rawso 609039 eat nent 5 group) and sacrificed by cRCDUSISI2046 de
asphyxi ati on on the 36th day. The 35 day tine period was sufficient
to all ow maxi mal reduction in -bone density, neasured as descri bed
herein. At the tinme of sacrifice, the utedl-were renoved, di ssect ed
free of extraneous tissue and the fluid centents 10 wer e expel |l ed

before determ nation Cééﬁ J{H‘tady” ¥ d8% ta%ove assaﬁgl}h&ﬂ:gée& Ogﬁgt

def ici ency aSSOCIated W ovar erine wei
routinely rédutéﬁmE@@@@S79@)the PreﬁﬁnﬁeépﬁﬁgélPa @W%f¢%§i%#mdn1¢heuterl

were then plaeR@neht of endb@¥ripenkhal, buffered formalin to allow for
subsequent 15 hi st ol ogi cal anal ysi s. The right fenurs

wer e exci sed and d|g|t|||zed X- 'rays generated and analyzed by an
i mage Sanal y Sinhijniddions phqe Tihe

proxi mal as ' o ti bi ae fron1these anlnafs ﬁefeAafeo_scanned
by quantita ut ed tonography. | n accor dance
with the above proced@epowdispaidhe presentf inkrenpiesnehavengapacboy anal

sthynyl estiiaglitliel Bokal shiddtn cell BEBIO¥APLORY, [ Cfkis Cyg) ggextrin vere

orally adm nistered to te f enur hysi s data
presented i Idelmseg’az:e%by using su%u@ﬁdaseoehb ¢e%l|$t@emva w |

conpqgnd ”%ﬁdﬁ&t Sorta, pré2ipargeiba baiagt déﬂ&‘:ﬁi’ﬁéd%ﬁ%ﬁéecj test
animals. Results are reported as the pean [err] the standard error

of the neanmeasuremem@ g@,@y@sgynthe51s. Cells are obtained by explant
PCT/ US95/ 128thod as described in Ross, J. of Cell /Bio., 50: 172 (1971).

Tabl e 2 Cells are plated in 96 well microtiter pPatetasalfor nPJ{veNE ash.ys‘i S
The cultures become confluent and growth arrested. The cells
15 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,ll
‘mC/ml 3H-thymidine, 20 ng/ml platelet-derived growth factor,
and varying concentrations of the present compounds. Stock
20 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°
C. for 24 hours under 5% C03/95% air. At the end of 24
hours, the cells are fixed in methanol. 3H thymidine
25 incorporation in DNA is then determined by scintillation
counting as described in Bonin, et al., Exp. Cell Res. 181:
475-482 (1989).
Inhibition of aortal smooth muscle cell
proliferation by the compounds of the present invention are
30 further demonstrated by determining their effects on
exponentially growing cells. Smooth muscle cells from rabbit
aortae are seeded in 12 well tissue culture plates in DMEM
containing 10% fetal bovine serum, 2 mM L-glutamine, 100 U/ml
penicillin, and 100 mg/ml streptomycin. After 24 hours, the
35 cells are attached and the medium is replaced with DMEM
containing 10% serum, 2 mM L-glutamine, 100 U/ml penicillin,
© 100 mg/ml streptomycin, and desired concentrations of the




(X-ray I mage Anal ysi s- Compound/ Tr eat nent Dose /kg

Gray - Score Shan1(20@6cyc|odextr|n) : - 30.5 [err] 4.3*
Over i ecWS§n36/0983% r ol . 5.5 0. 6PCT/D895/12346

cycl odextrin) EE2 0.1 ng 32.8 7.9*
Example 1 0.1|n% 24.7 4.2*

1.0 ny 21.7  4.7* ol- 10.0 ny -
21.9 3.2 ~ Exanple 3 _ 0.1 ny 14.5 3.6

1.0 ”U com ounéé 4 corBs are allowed to grow for fou d 1

26. 6. 3* o <= 0,5 two tajled St uden% s T Test c])rn ragw dat Q:eq'ﬂgg

VO 96/096§9 treated with trypsin and the number of qqéﬂﬁusg5ﬁ¥ggu6

-74- I culture is determined by counting uEARIE a3 ZM-Coulter counter. h

‘Di stal Fenur Met aphysi s -
(X-ray BRpbVALY THBatRGnRPOVe testg indigates that.the

Anal ysi se@mpgunds of the present invention are of potential in the

Score égﬁgn trin) ' 44,7 6. 4*
CNerlectonya%o éEQﬁé§M&&£§ﬁ§ 7 21 2.2 (20% cycl odextrin)

The present invention also provides a method of
alleviating post-menopausal syndrome in women which comprises
the aforementioned method using compounds of Formula I and

10 further comprises administering to a woman an effective
amount of estrogen or progestin. These treatments are :
particularly useful for treating osteoporosis and lowering ‘

serum cholesterol because the patient will receive the
benefits of each pharmaceutical agent while the compounds of
15 the present invention would inhibit undesirable side-effects
of estrogen and progestin. Activity of these combination
treatments in any of the post-menopausal tests, jinfra,
indicates that the combination treatments are useful for
alleviating the symptoms of post-menopausal symptoms in
20 women. : o
Various forms of estrogen and progestin are
commercially available. Estrogen-based agents include, for
example, . ethynyl estrogen (0.01 - 0.03 mg/day), mestranol
(0.05 - 0.15 mg/day), and conjugated estrogenic hormones such
25 as Premarin® (Wyeth-Ayerst; 0.3 - 2.5 mg/day). Progestin-
based agents include, for example, medroxyprogesterone sueh
as ProveraG’(Upjohn; 2.5 -10 mg/day), norethylnodrel (1.0 -
10.0 mg/day), and nonethindrone (0.5 ~ 2.0 mg/day). -2
'preferred estrogen-based compound is Premarih, and
30 nofethylnodrel and norethindrone are preferred progestin-
based agents. ' |
The method of admlnlstratlon of each estrogen- and
progestin-based agent is consistent with that which is known
in the art. For the majority of the methods of the present
35 invention, compounds of Formula I are administered.
continuously, from 1 to 3 times daily. However, cyclical -
therapy may especially be useful in the .treatment of |



EE2 0.1 ng 44.4 4.8 Exanpl e
2 0.01 ng 19.6 3.3

0.1 ny WO 96/0903925. 7 5. 9* PCT/US95/12346 ny
21.5 3.2* . 10.0 ny 30.0
4.5 *P <= 0.05 two talled Student's T Test on raw dat a.

I n sunmmary, ovariectony of the test ani ne83-caused 5 a significant
reduction in femur density conpared to intact, vehicle treated
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Accordi ngly e conpounds of the present 1nvention are
t he treat neRECSPIPESS: ﬁﬁﬁbp§§s§F9§9HHF§ﬁ% . particularly

0S{ eogor osi s. 15 adidzed ﬂ@QéiﬁQr%hboﬁeﬁﬁsaéffectlve amount * mééﬁé

br east adenocarci noma cells % gC ETBh re nalntaqu in MEM
(m ni mal  es&nfPQP e uﬁPmB BR ghe resen?r%ﬂye%ﬁiﬁﬁxwhic Ustis, MO
suppl i nent e¢apableld® hdllekiating thevéwepsersof RN a#dbus L- glutan1ne (2
mV), sodium

(N 12 hyr SRV BENEPEsRderauniEiRib; BEFEER descriped.  Tas e tia oy

non- essent i aff arrmmpaundsadmdmstered acconibmg o9 Athis invention will,

PCT/ Yg§95/ 12346 -dE¢ ovi ne
: term t %F 1 um
i nsuH n (1 %4/ r?l?}lr mal ﬁteeﬁgnge ]r?rel ti‘e pagticular cl osrtat%cea{say

MCF- 7 cel | ssu@r@ug inghthet 6aa/gi hﬂ'éla ing, for emlﬁn s’i}’}ﬁ)lml‘é'tﬂvmth
10% dextr anzgadhedrabaBotheSEpilRBCIE administration, the state of being .

of the patient, and the pathological condition being treated.

for

A typical daily dose will contain a nontoxic dosage level of

15. from about 5 mg to about 600 mg/day of a compound of the

| present invention. Preferred daily doses generally will be
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,

20 subucutaneus, intravenous, intramuscular, and intranasal.
These compounds preferably are formulated'priof to
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

25 effective amount of a compound of Formula I, or a
pharmaceutically acceptable salt thereof, optionally
containing an effective amount of estrogen or progestin, and
a phafhaceutically acceptable carrier, diluent, or excipient.

_ The total active ingredients in such formulations

30 comprises from 0.1% to 99.9% by weight of the formulation.
By "pharmaceutically acceptable" it is meant the carrier,
diluent, excipients and salt must be compatible with the
other ingredients of the formulation, and not deleterious to
the recipient thereof.

35 Pharmaceutical formulations of the present
invéntion can be prepared by prodedures known in the art
using well known and réadily available ingredients. For



fetal bovine serum (DCC-FBS) assay nedium in place of 10% 5 FBS to
deplete internal stores of steroids. MXF-7 cells were renmoved from
mai nt erNPP6/09038sks using cell dissociation medi um ¥CEBSYsSNR34s free
HBSS (phenol red-free) suppl enented ~ with 10 nM HEPES and 2. nM EDTA).
Cells were washed tw ce with assay nedium and adjusted to 80,000
cells/m. 10 Approxi mately 100 [et#4+1 (8,000 cells) were added to
flat-bottom m croculture wells (Costar 3596) and i ncubated at
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Resul ts )lgnﬁqi% éé.&%é%rbu(:h as d.ésxhow t \ﬁl}c}f é%]%‘@'&%c%‘r (?Errpounds of
the preseetlulnegtdenivapives, alginates, gelatin, and polyv:.nijé.bl e 4
Woun%fﬂé‘ﬂm&n@efﬁﬁé@fﬁlnnc? agents sudily 'diyd¥rol;

0.1 disintegratiny agents such as calcium carbonate andos¢d1um ‘

24 bicarbonate; ageri fnt iretaatdire dlssolutlon such as

concentration.tested WO -
06/ 09039&% Pf:.n, resorption accelerators such aﬁ%@ﬁ‘fﬁ46’m“°ﬂ1um

- 76- compoMBY | switfzaze Muhiey apenys |suditbids @etyl alcohol,

B foge%ﬂ?@&@f%omyaé&”%%o%%w %‘é&-@:qe'::% such as kaolin and
bentonite; and lubricants such as talc, calcium and magnesium
‘stearate, and solid polyethyl glycols.

- The compounds  also can be formulated as e11x1rs or
solutions for convenient oral administration or as solutions

20 appropriate for parenteral administration, for example, by

| intramuscular, subcutaneous or intravenous routes.
Additionally, the compounds are well suited to formulation as
sustained release dosage forms and the like. The
formulations can be so constituted that they release the

25 active ingredient only or preferably in a particular
physiological location, possibly over a period of time. The
coatings, envelopes, and protective matrices may be made, for
example, from polymeric substances or waxes.

' Compounds of formula I, alone or in combination

30 with a pharmaceutical agent of the present invention,
generally will be administered in a convenient formulation.
The following formulation examples only are illustrative and
are not intended to limit the scope of the present invention.



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

I ndustries, Indianapolis, Indiana. At about 55 days of age, the rats
recei ve a%?ﬁﬂP%B’bral f eeding of 20 ng of 7, 12- PCTIUS95112346

di et hyl benz[ a] ant hracene (DVBA). About 6 meeks after DVBA

adm ni stration, the mammary gl ands are pggpated at weekly I nterval s
for the appearance of tunors. Wenever nor e tunors appear,

t he | ongest and shortest dianeters of each 10 tunmor are neasured with a
metric caliper, the neasurenents are recorded, and that animal is
sel ected for experinentationfggﬁgﬂg%ﬁgg { is made to uniformy
distribute t he various sizes the treated and contro
groups such than aherﬁgem81a9domsn@hscbfﬁokipwauﬁanuiwed|strlbuted
15 . Detweehl 85l oft PUhSans R UG HoHS ¥ AT, I quras Rk
experinment contarn Fornula I
are aﬁn1n|ssglﬁdte|th%190f t hr ough |ntraper|toneal |nJect|ons in 2%
acacia, or orally. Orally adm ni stered conpounds are either

di ssol ved or 20 suspended in 0.2 nL corn oil. Each treatnent,

i ncl udi ng Eg;mulﬁﬁﬁghglandeaatmnothpsamésol treatnents, is administered

once o each test animal. Follo I ni t.unor
maasurementHéFlé é@i%‘é%?o‘ﬁwﬁu %%ta’%ﬁ‘nl?ﬁ?%ar?%nrﬂﬁ%? ?—.@e to ﬁowl’ré‘gsured each

weekipy the above-nentioned nmethod. The 25 treatment _and neasurenents

of animals contlnue qu 3t 5 meeks at. . ) ar eas

of the tu S e € R ~

t reat ment, Abelve 1ngr@aﬁa@e in the nmean tunDr area &s de060n1ned 30

Uterine Flb OSIS Te Pr ocedur es. Test 1 Bet ween 3
~and 20 wone g?h terine fibrosis are adn18|ste938 a conpound of

t he presentStarehtfbawthe powder 35 of conpoundOQadni ABStered is from

0.1 to 1000 h of adm ni sprati opgi s 3 nont hs.
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The formulation above may be changed in compliance
with the reasonable variations provided.
_ A tablet formulation is prepared using the
15 ingredients below:

Formulation 2: Tableté

Ingredient . Quantity {(mg/tablet) |

Active ingredient _ 2.5 - 1000
Cellulose, microcrystalline 200 - 650
Silicon dioxide, fumed 10 - 650

20 _
The components are blended and compressed to form tablets.
Alternatively, tablets each containing 2.5 - 1000
mg of active ingredient are made up as follows:



The wonmen are observed during the period of adm ni stration, and up

to 3 nonths after discontinuance of - adm nistration, for effects on
ut er i n&VOPEHP3? . 5 Test 2 The sXEFYSOFEBdere is
used as in Test 1, except the period of adm nistration is 6 nonths.
Test 3 10 The sane proc%%ure Is used as in Test 1, except the
period of adm nistration is 1 year. ~°°7 Test 4 A. | nduction of
fibroid tunors in guinea pig. 15 Prol onged estrogen
stinmulation is used to induce | ei omyomata in sexually mature fenal e
gui nea pigs. énhnali are dosed with estradiol 3-5 tinmes per week by:
I njecti . Fahh& or until tunors arise. Treatnents
consisting of a . conpound of the.invention or- vehicle is adn nistered
‘daily 20 for 3:16 weeks_and then animals are_sacrlTlféﬂ'ﬁﬁﬁ'?ﬁ€‘bteri "
har vest-e€ REONIR Rl £ AL TIPS L1 1o & B S ot of
human utzgdinee firdyreddidrtssue in nude m ce.225 1000 Ti ssue
from hu |%Jeﬂcww0nas are inplanted into the eritoneal cavity and
or uterinhe onetrium of sexually mat ure, castrated, fenale, nude

m ce. Blgjdntiesestmiogyocrysealline supplied to ind3® growh of the
expl ant b St ) cases, the harvesteqg tunor cells are
Pt e 4

culture prior 3 to inplantation. Treatnment consisting of a
conpound(@d¥ %0G% solutiomdasa@terivention or vehicle is supplied by gastric

| avage @bdium cardbdid@netmRasice1fitnodel6 weeks and imgl ants are rempved and

measured for growh Or regression. At the tine of sacrifice, t he
uteri is?'lar?éﬁ%é’t“b(? r8&&ss the status of the organ9-3 .
Talc : : 1

The active ingredient, starch, and cellulose are
5 passed through a No. 45 mesh U.S. sieve and mixed}thoroughly.
The solution of'poiyvinylpyrrblidone is mixed with the
resultant powders which are then passed through a No. 14 mesh
U.S. sieve. The granules so produced are dried at 50°-60° C
and passed through a No. 18 mesh U.S. sieve. The sodium
10 carboxyméthyl starch, magnesium stearate; and talc, ,
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.
Suspensibns each containing 0.1 - 1000 mg of
15 medicament per 5 ml dose are made as follows: ' '

‘Formulation 4: Suspensions

Ihggedient ' ____Quantity (mg/S ml)

Active ingredient 0.1 - 1000 mg
Sodium carboxymethyl cellulose 50 mg '
Syrup ' . 1.25 mg
Benzoic acid solution _ 0.10 mL
Flavor | ' g.v.
Color ' q.v.




WO 96/ 09039 PCT/ US95/ 12346

- 78- Test 5 A Ti ssue from human uterine fibroid tunors
i s harvest W0 96/09039 and maintained, in vitro, as primary nontBCIEYOS1IAE
cultures. 5 Sur gi cal specineris are pushed through a sterile mesh or
sieve, or alternately teased apart from surrounding tissue to

produce a single cell suspension. Cells afd “mai nt ai ned in medi a
contai ning 10% serum and antibiotic. Rates of growth in the presence
and absence Pfie Gfdd NGt & SIiLEdBddhrolyh a Nkl 45 HeBnassayediboe LAQI
abiltty to produce conpl enent ' conponent. C3 %thelr response to
growt h™ f act orEXeRdvitvithe sodium quhvl G&d Ludoss aada s¥rHRsESsed

for their  form 'm%méﬁmtﬂy&é.esdmf bdmidieniatd d _rseaaum'@h'.vwfugvorh_a?d
pr ogesti ns, conpoynd of t resent inventi.an .and, icle.
15 Level SOHT A%F c%édl%?% 85t & ewfgf s \ﬁggﬁpy Y’&gﬁ
deter n$ ne whetiwringporsSweificidnt claerertisr ithearnc addied to produienthened in
vitro. Tiss - ients are utilized. Activity in
at | east on?%%&%éa@/%'ests ' i ndi cat es the conpounds of the
present invention are of 20 potential in the treatnment of uterine

fibrosis.  ap a?roﬁ'fjoé@iﬁ%% SidsTeﬁzteﬁ:‘E‘da@Hr&a_ining the followih§ Tests 1
o) 21-day

and 2, effects 14-day an adm ni stration of conpounds of
the present IPGESRISREDh the 25 growt h of explanted endonetrial tissue
can bggexam ned. Test 1 Twelve to thirty adult CD
strain femalg rats are .. A%(?%oglras test animals. They are divided into
t hree groupsﬁ%m%gam'e%Ual _ s. "The estrous cycle of all animals is
moni tored. On _the day of proestrus, surgery is performed on each
femal e. Females 1n each gro R haye the left uterine : | .Eorng%r!ermved” )
secti oned iﬁ-ﬁ-e—a-nal-b—eq-a-aq-eg-,-g-ﬁ-ﬁé-l-ié'é SEHaFes o

various sitesctiyecinmgrédiéie 35 mesenteric blood flow [In addRsion,
femal es in %Qﬁlgnglhave _ - - 25.75

Propellant 22 (Chlorodifluoromethane) _ 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 contéiner-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 Quantity (mg_/_suggositog)
Active ingredient 250 :
Saturated fatty acid glycerides 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



the ovaries renoved. WO 96/ 09039
PCT/ US95/ 12346 -79-

. On the W®a6080390W ng surgery, animals in Goups 1 BCTHIUSOYIRAMS Ve

i ntraperitoneal injections of water for 14 days . whereas animals in
G oup 3 receive |ntraper|toneal I nj ections of 1.0 nmg of a conpound
of the present invention per kilogram®-  of body weight for the sane
duration. Follow ng 14 days of treatment, each female is sacrificed

and t he net I n
ﬁ“gﬂ rha mlxture ?épEﬁQﬁSpo@Pé§ ﬁﬁ@o a eparéﬁagéﬂéhlggglogica

ovari es, applicable, are renoved an
exan1natP@ﬁln$ﬁe209aFPE§CaHH §H¢e§%}§W%§et%e¢@%%d 10 Test 2

Twel ve t ant hhetdvadghb EEkﬁﬁlatﬂoﬁeﬂ@Jﬁréﬁaﬁe@fés followsgised as test
-animals. They are divided into two equal groups. The estrous cycle’
of all animals is nonitored. On 15 the day of proestrus, surgery is
pebf or reRoumudathiohesnl eIntravenowengdlistioneach group have the left
uterine horn renoved, sectioned into snall squar es, and the squares °
are | oosety STttt T oTs st s atrat et —t-o—t-he—HeSefi~efC

bl ood flow Digredient Approximat el v_Smateityf ol | owi ng

surgery, I ssigned to Group. 1 receive igLraperitoneal
A@E&?E ingredlePgr for 21 days whereas anlnalgb 8

|nject|ons 0 C}oup 2 receive

LSS ENt

i nvention pef‘k{logran{of”body'me{ght Tof"theAsane725"v"
Fol l owi ng 21 days of treatnent, each fenale is sacrificed and the
endonet ri al explanmhealdladienabﬁ the above ingredienwsdiswei ghed. The ‘!

expl ant Saﬁ{:f‘aggﬁ&féﬂ? &c?mgxﬁstered Lad %dlsﬂ'x fa W e % ra%%% cycles a

noni t ore gr cal 1 nduction r'i osi s
10 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 S 2
Tween 80 ' 0.50
Cab-~-0-Sil - 0.25 '
15 Formulation 9: Combination Capsule II
Ingredient o OQuantity (mg/capsule)
Active ingredient ' : : ' 50
Norethylnodrel 5
Avicel pH 101 S ' 82.50
- Starch 1500 _ ' 80
Silicon 0il : ' 2

Tween 80 e 0.50




Aut ogr aphs of endonetrial tissue are used to induce endonetriosis in

rats and/or rabbits. Fermale aninmals at - reproductive maturity undergo
bi | at er al wopoghveossct oy, and 35 estrogen is supplied exoBEHUEEYVI2346hus
provi ding a specific and constant |evel of hornone. Autol ogous
endonetrial tissue is inplanted in the peritoneum of 5-150 aninals
and estrogen : WO 96/ 09039  -8%9-

PCT/ US95/.12346 _ - 80- suppl i ed
to i nduce f. th exloE%ﬂb?ﬂaE&éﬁ“@a Iggat ment consisting of a
conpound oﬁ%@ﬁ"nven ron 1s suppFl e by gastric | avage on a
daily basis _for 3-16 weeks, and inplants are remved and neasured

for gromh or regresskﬁ edPent At the tine Ofgu%%cf:rii;l::li qg’ g/EaﬁshQE‘?Ct hor n
of -t he ut ertrs—ts o asSESS TSt [

B. | npl ant akitdiveofinigmeddieatdonetri al tissue in nude mni8@.

Ti ssue froynen endometrial lesions is inplanted 10 3. into the

peritoneum of sexually mature, castrated, fenale, nude m ce.
Exogenous &smmo@sarich &Fpplied to i nduce growth 58f the expl anted
tissue. | pRPRnedseIg-Bhe harvested endonetriag cells are cultured
invitro priagr to i npl antation. Treatnent consi gil 58 of a conpound
of the 15 AVlC;?@e?@nthlnventi on supplied by gastric | avage on a daily basis
for 3-16 weRKcelamst i10Rl ants are renoved and neasuredl186¢50 grow h or
regression. At the tir f, sacrifice, the uteri i 0harvested to
assess t he FCRARPY 5P tact. endonetrium 20 T%s$ 4 A

Ti ssue fromMagnemivenddeaatal | esions is harvested and 0.50 mai ntai ned in

vitro as prd'a gL dignt ransforned cul tures. Sur gi cgl ggpeci nens are
pushed thrvug-m-ﬁt—ﬁuw'm—-m-wﬂt

from surrounding tissue to 25 produce a single cell suspension. Cells-
are maintained in .



medi a cont ai ni ng 10% serum and antibioti 2 EeS—0 _Qr oW h in the
feie f Cells are assayed

for thaveosusiosdty to produce conpl eng AColmones! PCI/usesi3hei r

response to gromh factors and growt i _3 . . Invitro cultures

are assessed for their proliferative res jonse fQLLGMkﬂg—%%ﬁﬁ%ﬁEﬁf——
wi th progestins, GnRH, a conpour®0-of theiinventiop,
m ne

Level s of - steroid hornone receptors are assessed

whet her inportant cell characteristics are maintained in ﬂ . -l-
Ti ssue from5-25 patients is utilized. WO 96/

PCT/ US95/ 12346 : Claime ' -81-

Activity in any of the above assays indicates that . the conpounds of
‘the present inventjon are useful .in_the treatnent of endometri osis.

5 I nhi bi tion of-Aor fafORRBBRA Ff| FormelasBrati op/ Rest enosi s . Test
Pr®cedure Conmpounds of the present i nvention have capacity
to i nhi bit aorgBl (@monhk=cgl | prOliferation. This can be
denonstrated by using cultured snod M s deri ved ‘from 10 rabbit
aorta, proliferation being determ ng { he measur enment of DNA
synthesis. Cells are obtained by ex nmet hod as described in
Ross, J. of Cell Bio. 50: 172 (1971)" Cells are plated in 96 wel
mcrotiter plates for five days.
grow h arrested. The cells 15
Modi fi ed Eagle's Medi um

pl asma, 2 mM L- gl ut am ng
streptomycin, 1 nC/m [er . ¢, )
growt h factor, and varyi - QA ons of the present conpounds

St ock 20 solutlon of the Bbnpounds i s prepared in dinethyl sul phoxi de
and then diluted to appropriate concent%atlon (0.01 - 30 MM in the
above as%ééézﬁhun1 Cells are then incubated at 37[err]

Rl is -H, -OH, -0(C3-C4 alkyl), -ococsns, -0CO({C1~Cg
io alkyl), or -0S02(C4~-Cg alkyl);
R2 is -H, -OH, -0(C3~Cq alkyl), ~0COC5H5, ~-0C0(C1~Cg
alkyl) or -0S02(C4-Cs alkyl):
' nis 2 or 3; and
R3 is l-piperidinyl, 1l-pyrrolidinyl, methyl-1-
15 pyrrolidinyl, dimethyl-l-pyrrolidinyl, 4-morpholino,
dimethylamino, diethylamino, or 1l-hexamethyleneimino;
or a pharmaceutically acceptable salt théreof.

2. A compound according to Claim 1 wherein n is 2,
20 or a pharmaceutlcally acceptable salt thereof.

3. A compound according to Claim 2 wherein R3 isg 1-
plperldlnyl or a pharmaceutically acceptable salt thereof.

25 : 4. A compound accdrding to Claim 3 wherein Rl and R2
each are -OH, or a pharmaceutically acceptable salt thereof.

5. A compound according to Claim 3 wherein R1 énd R2
each are -OCH3, or a pharmaceutically acceptable salt thereof.

Tk C L M S *




.
C. for 24 hours under 5% CJerr]/95%air. At the end of 24 hour s,

the cells are fixed mﬁsa&thsménlie F‘] H t hym di ne 25 i ncorporation in
DNA i s t hamod6tsnssi ne !H i on counti ng as (i’éé‘@‘i’tpﬁ’é@“ﬁn

Bonin, et al., Exp. w “475-482 (19895
I nhi bi tion of aortal scle cell prolifer aWHtSrSH!ﬁE‘T:H&S BtE\i
conmpounds of the present’ |nvent|on are 30-91- further {enonsRERLAGEDY
determining their effects on exponentially growimng cefts. Snootir
muscle cells from rabbit aortae are seeded in 12 well tissue culture

pl ates in DVEM - . containing 10%fetal bovine serum 2 M L- gl utam ne,
100 U n peni ci 61 i n, A FRPRVGFFROTI MG Infchain & Wheredoh &1r 3nd; R3

35 cel | sae attd a.tdsa; (&QdCE helkell) Hrox sa rmmnméuuidan‘yEMcceptable
contai ni ng 10% serum mM L-glutam ne, 100 UmM penicillin, 100

ng/ m st reptSihfc t,l;xergq,f desi red concentrations of the VO
96/ 0939 PCT/ US95/ 12346

- 82- conmpound s _are al rq r..fo |
are treated with trypsin an% ?W%‘ﬁ?‘éeﬁ\‘@%‘#‘g’gﬁs | rﬁﬂea ® "ﬁ’%\ésel Cﬁl %‘Bd §2
det ermi ned leadib@ne mPa0si(FH2442H3 Coorl t2PhaymAagautically acceptable salt

i
|
!

Activity -in %{L%eqﬁove tests indicates that the 5 conpounds of the
present i nve i"on are of potential in the treatment of restenosis.
The present invention also provides a nethod of ' al l eviating

post 4 gienopausa' syndr ogie i na WasmRboukt Gk Cammé@an any ord'®falcaa RN eped
nmet hod usi n% conmpounds of Forrml a | and
g

rt her ris
admi ni st eri g Wherein fdidh$adts dherget i3 thea.ﬁﬁaﬁPcBg@E% Foﬁ%ﬁtor

progestin. These treatnents are partlcul arly useful for treating
ost eoporosi's and | ower ser est.er because the patient wl |
recei ve the née‘f i t&o?°%%$ﬁ%h%frr‘§%‘é%}{ agent while the
conmpounds of 15 the present invention would inhibit undesirable
side-effects of estrdgEOHW-RrogRstin. Activity of these

conbi nati on treatnments in any Wt
i ndi cates that the conbination treatng

My post-nenopausal tests, infra,

Hr e uaﬁful for

15 ' Rla

wherein _
Rla ig -H, -OH, or -0(C3-C4 alkyl):
R22 igs -H, -OH, or -0(C3-C4 alkyl);
20 | R3 is l-piperidinyl, l-pyrrolidinyl, dimethylamino,
diethylamino, or l-hexamethyleneimino; and '
nis 2 or 3;
or a pharmaceutically acceptable salt thereof.

25 10. A compound according to Claim 9 wherein R3 is 1-
piperidinyl and n is 2, or a pharmaceutically acceptable salt
thereof.

11. A compound according to Claim 10 wherein R!2 and
30 R22 each are -0(C1-C4 alkyl)., or a pharmaceutically acceptable

R AR R R

salt thereof.



al l eviating the~syﬂﬁ%ens*0f’ﬁ6§F‘ﬁenopausaI synptons in 20 wonen.

Various forns of hé& mﬁgestrn are apercial ly avail abl e.
Est r ogaW0 269030 a _ de ggmrryprmm (0.01 -
0. 03 ny/ day), nest ‘ 0 05 i st a§3 andijcon;j ugat ed

estrogeni ¢ hor none as Pr narrn“ﬁ eff-Ayei'st; 0.3 - 2.5

ng/ day). Progestin- based age ficl ude, for exanpl e,

medr oxypr ogest erone such as Proveral[err]:.(Upjohn; 2.5 -10 ny/ day),
nor et hyl nodrel (1.0 - 10. 0 ng/ day), and nonethindrone (0.5 - 2.0
ng/ day). A preferred estrogen-based conpound I's Premarin, and 30

nor et hyl nodrel andlRor e@hicemponadapscoréingr 6@ Fladmsiinwherein Rimasmitl

agents. R2a each are -OCH3LhorTel hddrelacReiiival mEatstan& eheeaslt.estrogen- and
- progestin-based agent is consistent with that ch is known in the -

art. For the majority of the nethods of the present 35 i nventi on,
cogpounds of Fornmuid.! @& eomgoundskecetding to cma&mnmouwhéreiﬁoniﬂ-éﬂa<3

oo S ed R -G 4 pnampc BT A RECRREENE RO cHEELGE "
PCT/ US95/ 12346 . -83-
endonetri osis or MRy beAQ% ﬁggﬁﬂhegg %iéiﬂgdpﬁhn%H§ gﬁéaef$+ﬂ§t%dt?0{%the

di sease. .In the caSe of "T€s hor t

(1-6 nnnwhsyeinteavélsalblthﬁwe@ﬁrﬁﬁnmhﬂ hydroch#nnxﬁﬁhsai;.such as

aq@i opl asty. 5 As used herein, the term"effective anount"

nmeans an anpunt of conpound of the present invention which is ‘
capabl e of alleviatPmg ﬁhEhéyﬁﬁF§H§15P1tﬁ@mpaﬁiéﬁgn comprigingiod ogi cal 'l ’

cgndl ti ?@émﬂa&iﬁd”adaeéréjt.@@?hlﬂ'%fwféfdﬁ EQfns 1 to 70; oF eorrpougd

adm ni st ered accor di 0 i s i,nvention of course, be
det er ni HRERRt PR 1% RSTE Q:‘r?'@(ﬁrﬁaa]rﬁe&eré°fl g ARtdoRglle @Bse
i ncl udi ngfféotlﬁe(amd:mnttdﬂe esumge or progestiin) SirelcRihbina® ioalwd caf a
%E?ln'Stﬁﬁérﬂgheﬁéﬁc§1f§ égeﬁﬁaﬂ¥€ carrler, diluent or excipient.

16. A pharmaceutical composition according to Claim
15 wherein said salt thereof is the hydrochloride salt thereof.

20 17. a pharmaceutical composition éomprising a
compound as claimed in any one of Claims 9 to 13, or a
pharmaceutically acceptable salt thereof, and, optiocnally, an
effective amount of estrogen or progestin, in combination with a
pharmaceutically acceptable carrier, diluent or excipient.

25

18. A pharmaceutical composition according to Claim f
17 wherein said salt thereof is the hydrochloride salt thereof. |

18. A method for alleviating the symptoms of post-
30 menopausal syndrome comprising administering to a woman in need
of such treatment an effective amount of a compound as claimed
in any one of Claims 1 to 7, or a pharmaceutlcally acceptable
salt thereof.

35 20. A method according to Claim 19 wherein the post-
menopausal syndrome_pathological condition is osteoporosis.

N A O




of the patient, and™the pathol ogi cal: ,condrtron bei ng treat ed. A
typical daily dose WmsshéHﬂHﬁlBterﬁRﬂ&tiCﬂiOXI c dosage |evel of 15

about 5 nUWIOP6HBeA9t 60 onpound of the n?GE’Uﬁ?S’H“‘
i nventi on. Preferred d - THIS sHEEPMaghetitn 15 Ny

raIIy will be

o about 80 ounds Pf thigegmesns i on qbn be
adninistered by a variety of routes% icl udin - L
transdernmal, 20 subucut aneus, i ntravenous, |ntranuscular and
intranasal . Thege, comeaﬂédpaeé@f@m% eéeci@imﬁtve;bﬁirprtﬁ@ post -
adm ni stration, the selectjon of | ecrded E
att endi ng pHyeReRaysalrHndrang Rat §eﬁ§ related; £Qcpt i on
i s a phar naceardidrags@iiRes idiggasenpri si ng an 25 effective amount of a
compound of Forrmula I, or a pharmaceutically acceptable salt
t hereof, optionally contai ning an effective anount of estrogen or
progegin, and 22 phakneethod cattorédingptabtkaimr2l eshexinathe or
exbipient : Hya@ ients in such
formul ati ons %;Bd:.ovascurrlparzl‘ sdelgb%r oml? 0t r\ig'gl%hb% wei ght of the
formul ati on. By "pharmaceutically acceptable” it is nmeant the
carrier, di'l uenss, exgl RbERLS é@é‘oﬁ&iﬁ%%tci&z&qmdmé%&ﬂ“éﬁd he
ot her |ngred|ents of the fornmul ation, and_not, del eterjious tq

reci pi ent t HR9¥ormengpausal syndrome mathedogicadaconditdra: F-§n§56¥-‘°9f=}8'

preseryg depeér&it | ¢dhded, be prepared by procedures known in the art
usi ng well known and readily avail able ingredients. For WO
96/ 09039 PCT/ US95/ 12346

- 84- exanpl e, 2&e cAnpethod @écéndnm¢at¢ Claimn 28 wherwirn tde

oxci pronts, WP BGHRRIY oAl BBt BF Ok 8 WHcer

capsul es, suspensions, pomders and the liKke. Exanples of 5

exci pigents, diluents, rﬁé@ﬁédt fﬁl’i‘;ﬁ diﬁe'&%ﬂnétﬂfbmaasease

formulations include t e f Iomnng | ers and .eXten suc
starch, sugFAPREFHIG Ad wtgrp,qg é'-ctlé‘r weman, d& need of gughi hyeafwAnt an

such as car hopsEmtvd éﬁ&dﬂﬂfhﬁﬁaaﬁﬁmﬁiﬁmﬁa as claimed in any one of Claims 1
to 7, or a pharmaceutically acceptable salt thereof.

20 | '26. A method for inhibiting endometriosis comprising
" administering to a woman in need of such treatment an effective
amount of a compound as claimed in any one of Claims 1 to 7, or

a pharmaceutically acceptable salt thereof.

25 27. A method for .inhibiting aortal smooth muscle
cell proliferation comprising administering to a human in need
of such treatment an effective amount of a compound as claimed
in any one of Claims 1 to 7, or a pharmaceutically acceptable
salt thereof.

30
28. A method for inhibiting restenosis comprising
administering to a human in need of such treatment an effective
amount of a compound as claimed in any one of Claims 1 to 7, or
a pharmaceutically acceptable salt thereof. ' |
35

- 29. A method for alleviating the symptoms of post-
menopausal syndrome comprising the method of Claim 19, and

* c L M S *




cel lul ose deri —algi nat es, ggLaL££;=aﬁﬁi::i§&ﬂpyl- 10

pyrrolidone; noi Mgﬁ&ém,gg@ﬁ&%lﬁzccsu%gﬁ@ﬁ?ﬁéj@ Y di si ntegrating

. -agent s vwOI26109939 ca _ “and SodpERAYES_—BTtar BETAISN12Mdent s f or
retardi ng dissdtﬂ[“ﬂna : aftin, resorption accelerators such
as quaternary amoy ' npounds; . surface active agents such as

~cetyl alcohol, 15  glycerol nnnosteépéfe; adsorptive carriers such as
kaol i n and _ bentonite; and | ubricants such as talc, calcium and

magnesi Uurther cohpaigitg aamisektdreabyebhyhigl wemhS: an effective

The conpounds al;o can be formul ated as elixirs or solutions for
conveni efMOYRY ©ZdfPRFOEFR i on or as sol utions 20 _appropriate for
parenteral adm nistration, for exanple, by - kntranmuscul ar

-subcut aneous or in venous .10 . _Addi tionall the c ounds are *
wel|l suited to fo.rtr?ru ‘at {}%)!Eeaéhé% %Sér aslt}setvd'iaﬁéﬂlgr a§ﬁ@5§3’t§e°&o ﬁ’_§t§nd t he
| i Re. Th@menopausaflosynfzomensonpribingotbensethod eof t Gbaihhty, r@w¢ase t he
25 agt,l hn Legt ~qnk : RE b L D Lcul ar .. .

hysi ol oo ESeF oSoRPEE8ing alinthi BLELERG L, £818 Wiidn dhieeective

coat i ngs 2MEHPE| 8feProgRgtiRet ective matrices may be made, for

exanpl e, from polyneric substances or waxes. Conmpounds of

formula |, alone or,_in conbinatjon 3Q . w.th a pharnﬁéeutiqal agent of
the present inventiddn, A methogas glaimgd inpany(png efcFdaimg 39 to

chaveni eB0 whepuliat sahld salt thdébheof oisorhe thy@rdehPérde e3Pl €s only are
illustrative and are not intended to limt the scope of the present
I nventi on. WO 96/ 09039 '

PCT/ US95/ 12346 - 32. A compound as claimed in any of88laims 1 to 7,

ngred; cof SrEBAEMacsurically plcpfabtl AL Sl Sand, | BbigrRii

t her eof . @strogen or progestin, for use as an agent for alleviating the

15 symptoms of post-menopausal syndrome, particularly osteoporosis,
cardiovascular disease'including hyperlipidemia, and estrogen-
dependent cancer including.breast and uterine cancer. -

33. A compound according to Claim 32 wherein said
20 salt thereof is the hydrochloride salt.:

34. A compound as claimed in any of Claims 1 to 7,
or a pharmaceutically acceptable salt thereof, and optionally,
estrogen or progestin, for use as an égent for inhibiting

25 uterine fibroid disease, endometriosis, aortal smooth muscle
cell proliferation and restenosis. : |

35. A compound according to Claim 34 wherein said

_ salt thereof is the hydrochloride salt. '
30 '
36. A process for preparing a compound of formula Ia

Bl c-L-:':"..:' s *.' o



Forrmul ation 1: Gelatin Capsul es - sHard ‘gel.atin capsul es are prepared

usi ng the follow ng: ]IhlsSheetHasBeenRe laced I ngredl ent |

Qjant ity (WMMWe) ll l“ﬂmlmf“rgred. ent PCT/US9S/123461 -
St arch, _ 650

St arch fl owabl e povvder TH) Teore=fluid

350 centi stokes 0 '95' T%QET‘r PR atrizen |

above may be changed in corrpl [ ance with the ~yaFri ati ons

provi ded. B t@-_li_} t _fornul ation is prepared usf*ﬁg +hex15

i ngredi ents bel ow For mf 3t| N abl ets

I ngr edi ent Quant i ty (ma g Active ingredient

2.5 - 1000 Cel I ul ose, m crocryskg 200 - 650

Si | r-con di oxi de, funed Stearate acid

5 - 15 20 The conmponent s are bl endefl and conpressed to form

t abl et s. Al ternatively: : aining 2.5 - 1000
ng of active ingredient are nade up ‘ REx 96/ 09039
PCT/ US95/ 12346 :

Formul ati on 3: Tablets

wherein - _
Rla ig -H, -OH, or -0(C31-C4 alkyl);
5 R%2 ig -H, -OH, or -0(C3-C4 alkyl)}
R} is 1-piperidinyl, l-pyrrolidinyl, dimethylamino,
diethylamino, or l-hexamethyleneimino; and
n is 2 or 3; _
or a pharmaceut:.cally acceptable salt thereocf, which comprises

10
a) reacting a compound of formula IIId
15 wherein
‘ RIb is -H or -0(C3-C4 alkyl):
R2b is -H or -0(C3i-C4 alkyl); and
R3 and n are as defined above, with a reducing agent
. in the presence of é. solvent having a boiling point in the range

20 from about 150° C to about 200° C, and heating the mixture to

reflut _
' b) when R and/or R2b ig -0(C1-C4 alkyl),

optionally removing the R1P and/or R2P hydroxy protecting

groups; and
* (3 *




| ngr edi ent : Quantt+ty (ng/tablet) Active ingredient

25 - 1000 ~_Starch Replaced - . e 45

Cel | uivasss09039CT O ' _ =857 0\ POTAPSISMEB4S) 1 r ol | done
4 (as 10% § maﬂ mm er) ‘Sﬁ)dif‘um'car boxyrret hyl cell ul ose
4.5 Magnesi! ' el T Dt O B oY Tal c

1 The active ingr d --"ﬂﬁ*arch and cellulose are 5
passed through a No. 45 mesh U. S. sieve and m xed thoroughly. The
sol ution of polyvinylpyrrolidone is mxed with the resultant powders
whi ch are then passed through a No. 14 nesh U. S. sieve. The granul es
so produced are dried & 50pptipnedly SallfylagdtbasseaCtmonughoducb 18-
mesh U. [ e um 10 car boxymet hyl starch, nmagnesi um
stearatgr ol %é_’&p ;—P of %) ! previ ously passed through a No. 60 U S. sieve,
are then added to the granules which, after m xing, are conpressed’

o5 a | t abl GBWHCW E:@s}él Qb@oké@h@t Eo Claim 36 wherein sa$@ensions
each contai ni ng |carrent e&er 5 mM dose are nade

ool 1 BraeessUis” darelpn pil B 41 s gl e,
I ngr edi ent Quantity (mg/5 m) Active i ngredi ent

0.1 - 1000 Soqi o] cell
Syr up g i B@o‘égég éXBBEHth EE &;.ll.g 3@7 Wherel%e'fﬂ& c ggl d
"sol uti oformula Ia compound is a canpdund wherein Fl avor

V. Col or rla 2a g.Vv.
rified water toX . and RS each are methoxy; . VIO 96/ 09039 -

PCT/ US95/ 12346  R® is l-plperldlnyl and
n is 2; _
or a pharmaceutically acceptable salt thereof.

15 39. A process according to Claim 38 wherein the salt
of a compound of formula Ia is the hydrochloride salt.

40. A process according to Claim 39 wherein said
reducing agent is lithium aluminum hydride.

20
41. A process according to Claim 40 wherein said
solvent having a boiling point from about 150° C to about 200° C
is n-propvlbenzene.

25 42. A process for preparing a compound of formula I

wherein

* ¢ L n s



-87- The rredlemTent“’l?'b'éssed t rough a No. 45 rresh U.S. sieve and

m xed Wi th the sodi um cgf ul ose ‘and syrup to forma
snmoot h past@voilﬂwob!znzm , flavor, and ¢ ACIVURIBA2346
diluted with sone of the d with 5 st/l THidNg; “S‘trfflcr_ent
water is then added to pr required vol ynme. g, CEAS ARG

aerosol solution is prepar ed cont al ni ng t he 944 owi ng

10 . Formul ati on 5: Aerosol o ngr ed| ent
gjggt'ty (%E%’h‘gﬁ'of’ht) Rl is AF!1 G BRI a1ky1), -ococews, ~HCO4C1-Cé
Propel | ant 22 &XBtlor.odif |80z t6ehEaealkyl) ; - 70.00.

The active ingredient isgamy d.ﬁNl t hs -and 5 _ %&ggeq to
a portion of the propell ant)%Z coug?{3 mQJl ¢ aigg%i 0% e%#f"td trans r&d
to a filling dekeed. %e%dﬁnees a1]‘1’:'-)831rrount i s then fed to a stainless

steel cantai ner and dil ug® -p e I el 1Ihe val ve
units a(rye t hen ) flu%tcejl tlo tlhe cont ai nerl"—@ﬁ‘dl&d&i-&% hl%gli.‘?,or:j]'es are
prepared as f@YRtidinyl, d A PyRreliddpyds| ﬁoF‘P@h" ino,

| ngr edi ent d:.metl'g(lam.%mdlfét 2R O Dirt Q."-hbxamethgléﬁéh.iﬁfnbngr edi ent

250 Saturated fat y aci cerld

The active ingredient i ou mesh U. S. sieve and
suspended in the satur atmd:.éathr &;d gI ycerides previously nelted

using tllbe m n'o:)'Fala rb%% Sé%réﬁtically acceptable salt thereof, which comprises
a) reacting a compound of formula IIIQ

15 wherein
R1b is -H or -0(C3-Cq alkyl):;
R2b ig -H or -0(C3-C4 alkyl): and
R3 and n are as defined above.-with a reducing agent;
b) when RIP and/or R2P is -0(C3-Cq alkyl),
20  optionally removing the RIP and/or R2P hydroxy protecting
' groups; ' ' ' '

c) when R! and R2 are -OH, optionally replacing
said hydroxy groups with a substituent of the formula -0(C;-C4 -
alkyl), -COCgHs, ~OCO(Ci1-Cg alkyl), or -08S02(C4-Cg alkyl); and

25 d) optionally salifying the reaction product
from step a), b), or c. '

43. A process according to Claim 42 wherein said
reaction product is a compound of formula I wherein R! and R?

= € L M s



WO 96/ 09039 US95/ 12346
heat The xture |s t hen_ ;

- 88-
nom navo36g903apaci
is prepared as fol
| ngr edi ent

Active Lngredient

Cpantktyaf'i “““ '

50 ny Isotonlc sal i ne -98- ' 1,000 nmL
The sol ution of the above ingredients is - intravenously adm nistered
to a patient at a t e 40f, agg ut, 1 % ger m_ nut e.
For nul at% ngtl&ﬁ piperifinyl, M -CHz-, andlﬂg%%d?en‘?r a
Cuantltxpﬁaﬁﬁauﬁwﬁﬂdauly accepﬁabléesaagreﬁeeebf.
Premarin ' 1 . Avi cel pH
101 - 50 Starch 1500 : .
117.50 Sili4bhn G |process as claimed in any one of Clailms 42 to Tween
86 43 wherei 0020 FahsCeik!
0725 18 erein said ealr of a compound 8§p§8fg“}? £3skhe | .
drochlor e salt.

45. A process for preparing a compound of formula I

R¥=— (CHz) n=—0_

10

wherein :
R! is -H, -OH, -0(C1~Cq4 alkyl), -OCOCgHs, -OCO(C3-Cg
alkyl), or -0S02(C4-Ce alkyl); _ _ )
15 R2 is -H, -OH, -0(C1-C4 alkyl), -OCOCgHs, -OCO(C1-Cg
alkyl) or -0S02(C¢-Cs alkyl);
M is -CH(OH)- or -CHz-; -
n is 2 or 3; and
- R3 is l-piperidinyl, l-pyrrolidinyl, methyl-i-
20 pyrrolidinyl, dimethyl-l-pyrrolidinyl, 4-morpholino,
dimethylamino, diethylamino, or l-hexamethyleneimino;
or a pharmaceutically acceptable salt thereof, substantially as
hereinbefore described with reference to any of the examples.

25 | | 46. A compound of formula I

———e—
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10

| ngr edi ent TTWrTﬁ§YCapsule) Active ingredi-ent
50 Nor et hyl nogl Has Been Replaced P S Avi cel pH
101 wo 9609039 Bicet Has Becn 2 50 Starch 1500PCT/US95/12346
0 Sl g J||Il||HIIIIH|lI\IHI 2 Toeen g0
0.:50 WD 96/ 0903 _
PCT/ US95/ 12346 -99- - 89- -Tiinqn#%ﬁq%ﬁFﬂﬁﬁzzﬁ
Conbi nati on Tabl et | ngredi ent Ljéﬁ;%@dﬁ&%ﬁ%“‘ A
(mg/ capsul e) Active ingredi — : 50 -APremarin
1 Corn Starch NF ? (%ﬂﬁ)n 0, 50 Povrdone, K29-32
6 Avicel pH 101 41.50 Avicel pH 102
136. 50 Crospovi done XL10 2.50 Magnesi um
Stearate 0. -0 Sil
0.50 - 90- _ M CLAI MS
[lliiillliii ’
R! |
I
wherein , _ :
Rl is -H, -OH, -0(C1-C4 alkyl), -OCOCgHs, -0CO(Ci-Cg
5 alkyl), or -0S02(C4-Cs alkyl): )

| R2 is -H, -OH, -0(C1-Cq alkyl), -OCOCgHs, -OCO(C1-Cé

alkyl) or -0S02(Cy4-Ce alkyl):

M is -CH(OH)- or -CHz-;

n is 2 or 3; and

R3 is l-piperidinyl, 1l-pyrrolidinyl, methyl -1-
pyrrolidinyl, dimethyl-l-pyrrolidinyl, 4-morpholino,
dimethylamino, diethylamino, or l-hexamethyleneimino;
or a pharmaceutically accéptable salt thereof, substantially as
hereinbefore described with reference to any of the examples.

AT,



1. 7 A conpound of fornula I err wher ei n \
- OH, O(C[rrgrlrj] Cerr] alkyl), [OCO]C[err]H[err] -OICO(C['er{Z%C;gg]galkyl)

or -OSgerr](Cerr]-Cerr] alkyl); Rler]r is -HKf
- derr]-Cerr] alkyl), -ocoCerr]Herr], -0CO( ern B@MGEMEN'@
-Cserr](Cerr]-Cerr] alkyl); n 92 or 3; a EE

1-piperidinyl, - 1-pyrrolidinyl, nethyl-1-pyrrolidin
di met hyl - 1-pyrrolidi nyl, 4-norpholino, dinethylam no, Ay &

1- hexanet hyl enei m no; or a pharnmaceuti g Am8cceptable salt t her eof'.

2. A conpound according to Caim I whereinnis 2, or a

phar maceutical ly acceptable salt thereof. 3. A conpound
according to Caim vvherel n &Z)kfé)s uiﬂ@' peridinyl, or a pharnaceutically
acceptabl e salt thereof. onpound according to Caim3
wherein R err] and R err] ﬁza.chcwzen-aﬂ? 0 phar maceutically acceptabl e
salt thereof. . A conpound gto Cdaim3 wherein Rerr]
and R[err] each are -OCHS, or a pharnaceg y acceptable salt thereof.

i Pat

RZ

Rl

wherein I _ :

R! is -H, -OH, -O(C,-C, alkyl), -OCOCH;, -OCO(C,-C; alkyl), or
~080,(C,-C; alkyD);

R? is -H, -OH, -O(C,-C, akyl), -OCOCH;, -OCO(C,-C, alkyl) or
-050,(C,-Cs alkyl);

nis 2 or 3; and

R?® is 1-piperidinyl, 1-pyrrolidinyl, methyl-1-pyrrolidinyl,
dimethyl-1-pyrrolidinyl, 4-morpholino, dimethylamino, diethylamino, or
1-hexamethyleneimino; or a pharmaceutically acceptable salt thereof.

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

3. A compound according to Claim 2 wherein R3 is 1-piperidinyl, or
a pharmaceutically acceptable salt thereof.

4, A compound according to Claim 3 wherein R! and R? each are -OH,

or a pharmaceutically acceptable salt thereof.

5. A compound according to Claim 3 wherein R! and R? each are
-OCH,, or a pharmaceutically acceptable salt thereof.

R ) L



-91- 6. A conpound according to Caim3 pwherein R err] and
Rlerr] each are -GS(err]((err]- C[err] al kyl), or Eﬁﬁ Ot ek
acceptabl e salt thereof. A conpound dgccor gMFET@PmEm @ _

wherein Rlerr] and Rlerr] each are -OSQerr](CH[err b@gr] C]
phar maceutical |y acceptabl e salt thereof .91- 2 -
claimed in any one of Clains.1 to 7 wherein said salt thereo

hydrochl ori de salt. 9. A conpound of fornula IV

[err] wher ei nA compouna[ ai‘i:bx}dmgs to Elamﬁ* whdrein(RChsd H>- &chrark

al kyl);- - RS[ s -H r]-Clerr]. al kyl); R err]
i's 1-piperidimf@ Oz(Cp%@HwamwphaHmﬁ@pﬁ% rﬁcﬁ?Pmlﬂ? silhthessAfno, or

1- hexanet hyl enei mi no; and nis 2 or 3; or a pharnaceutically
acceptabl e salt thereof. 10. A compound according to Claim?9

wherein Rlerr] is 17pi peAi compdund nedcording & Claima6 phlsremcRbUand R ¢ach are
accept abl e sal t there
SO,(CH,),CH;, or a pharmaceuucally acceptable salt thereof.

8. A compound as claimed in any one of Claims 1 to 7 wherein said
salt thereof is the hydrochloride salt. '

9. A compound of formula IV

R~ (CH2) n-Q

wherein

R is -H, -OH, or -O(C,-C, alkyl);

R% is -H, -OH, or -O(C,-C, alkyl);

R?® is 1-piperidinyl, 1-pyrrolidinyl, dimethylamino, diethylamino, or
1-hexamethyleneimino; and

nis 2 or 3;

or a pharmaceutically acceptable salt thereof.

10. A compound according to Claim 9 wherein R3 is 1-piperidinyl and
n is 2, or a pharmaceutically acceptable salt thereof.

11. A compound according to Claim 10 wherein R!* and R* each are
-O(C;-C, alkyl), or a pharmaceutically acceptable salt thereof.

| RER) O D



11. 'A conpound according to Claim10 wherein R err] and BI err 1_ea1:h .are.-

- derr]-Cerr] alkyl), or a pharmaceutically accept ab A}Ieﬁeggihm h
-92- 12. A conpound according to Caim1ll wh r err

Rlerr] each are -OCH3, or a pharmaceutically acceptable &%@ ,,,,,,
13. A conpound-according to O aim10 wh®#-ein R[err] all Ja’f_ér_'f]'_"—'éach——Ateﬂ

-OH, or a pharnmaceutically acceptable salt thereof. A
conmpound as clained in any one of Clains 9 to 13 wherein said salt t her eof

i's the hydr OCh| ori dg2,sal A.compound accotfing to ATIRifE 1 IARwih T afd® REOSichi 26
conprising a ound as clained in any one of Clains 1 to-7, or a

phar maceut i cal Hg qup pharmaceatticaliyhagceptable sl theseefi onal |y, an effective
anount of estrogen or progestin, in conbination with a pharmaceutically
acceptabl e carrier, diluent or exci pi ent . 16. A pharmaceuti cal

conposi tion accordimy t OAQomﬁmﬁ&awﬁdmgrtomaﬂx 3@ Ivihehdift REOhnd R &Rh are

hydrochl oride salt thereof. A pharmaceutical conposition
conprising a c&iﬁ,o@m@ph@rnmcartmamamﬁaplwt&reda. m 9 to 13, or a

pharmaceutically acceptable salt thereof, and, optionally, an effective
anount of estrogen or progestin, in conbi nation wi th a pharnmaceutically

acceptabl e carrier,14il wembn@buﬂss ¢lai¥d. in any one of Cldims 9 0 13 whérELsbid cal
conposition accor di ng to Claim117 wherein sald salt thereof is the

hydr ochl or i de salf|therepleisethe hydrochloride salt.

15. A pharmaceutical composition comprising a compound as claimed
in any one of Claims 1 to 7, or a pharmaceutically acceptable salt thereof, and,
optionally, an effective amount of estrogen or progestin, in combination with a

pharmaceutically acceptable carrier, diluent or excipient.

16. A pharmaceutical composition according to Claim 15 wherein said
salt thereof is the hydrochloride salt thereof.

17. A pharmaceutical composition comprising a compound as claimed
in any one of Claims 9 to 13, or a pharmaceutically acceptable salt thereof, and,
optionally, an effective amount of estrogen or progestin, in combination with a

pharmaceutically acceptable carrier, diluent or excipient.

18. A pharmaceutical composition according to Claim 17 wherein said
salt thereof is the hydfochloride salt thereof.

19. A compound as claimed in any of Claims 1 to 7, or a
pharmaceutically acceptable salt thereof, and, optionally, estrogen or progestin, for
use as an agent for alleviating the symptoms of post-menopausal syndrome,
particularly osteoporosis, cardiovascular disease including hyperlipidemia, and

estrogen-dependent cancer including breast and uterine cancer.

I
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19.© A conpound as clained in any of Cainms 1 to 7, _0of-a: phaFnaceutlca,lly
acceptabl e salt thereof, and, optionally, estrogen of grmgestii’ ?ﬁ’r{“hse as
an agent for alleviating the synptons of post-nenopaysal s ﬂmﬁ;\gga t
particularly osteoporosis, cardiovascular disease indl ggiengd. yperl 1-pi: demi a,
~and estrogen-dependent cancer including b%%Fast and ut
- 93- 20. A corrpound according to Claim19 wherein said sal t
thereof is the hydrochloride salt. 21. A compound as clained in
any of Clainms 1 to Jp, Or AZoRfpRiida&idkdingkd CIAMCEPVAGLR il dali thredP]s thand
optionally, estrogen or progestin, for use as an agent for inhibiting
uterine fibroikydtoehlenide saltadonet ri osi s, aortal snmooth nuscle cell
proliferation and restenosis. 22. A conpound according to Caim
21 wherein said salt thereof is the hydrochloride salt. : 23. A

process for preparigg a AOEBAPBEnd sk @laied indany bE'Chims 1 to 7, or a
pharmaceutically acceptable salt thereof, and optionally, estrogen or progestin, for

use as an agent for inhibiting uterine fibroid disease, endometriosis, aortal smooth

muscle cell proliferation and restenosis.

22. A compound according to Claim 21 wherein said sait thereof is the
hydrochloride salt.

23. A process for preparing a compound of formula Ia

R3- (CH3) n-Q

R2a

wherein

R® js -H, -OH, or -O(C;-C, alkyl);

R* is -H, -OH, or -O(C,-C, alkyl);

R® is 1-piperidinyl, 1-pyrrolidinyl, dimethylamino, diethylamino, or
1-hexamethyleneimino; and

nis 2 or 3;

or a pharmaceutically acceptable salt thereof, which comprises

a) reacting a compound of formula ITId

e
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wherein Rlerr] is -H -OH or - Cerr]-Cerr] aIkyI) ) R[err]
is -H -OH4 or -(Cerr]-(err] alkyl); R err] prge': g\yl
1-pyrrolidinyl, dinmethylamno, diethylamno, or 1-he eﬂﬁi%@l*—éﬁ &t and
nis 2 or 3; or a pharnmaceutically acceptable salt t ereof 2 @mrlses
a) reacting a conpound of formula |11 d%- { .
-94- [err] wherei n Rlerr] is -H or *——é’:(’@’['err']"trérr]

al kyl); Rlerr] is -Hor -Q(err]-Cferr] alkyl); and R3 and n
are as defined abov 3 h a educi ng agent in the presence of a sol vent
havi ng a boiling poi , from about 150[err] C to about
200[err] C, and heati ng the mxt

wherein

R® is -H or -O(C,-C, alkyl);

R? js -H or -O(C,-C, alkyl); and

R? and n are as defined above, with a reducing agent in the presence of a
solvent having a boiling point in the range from about 150°C to about 200°C, and
heating the mixture to reflux;

b) when R® and/or R® is -O(C,-C, alkyl), optionally removing
the R™ and/or R?® hydroxy protecting groups; and

o)) ‘optionally salifying the reaction product from step a) or b).

24. A process according to Claim 23 wherein said process is carried out

in a single same vessel.

25. A process according to Claim 24 wherein the formula Ia compound
is a compound wherein

R!* and R* each are methoxy;

R? is 1-piperidinyl; and

nis 2;
or a pharmaceutically acceptable salt thereof.

26. A process according to Claim 25 wherein the salt of a compound of

e
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b) ° when Rerr] and/or Rerr] is -Q(err]-Cerr] alkyl),

renoving the Rlerr] and/or R err] hydroxy protecting g
c) optionally salifying the reaction product froms

24. A process according to Cl aim 23 wherein said pro eﬁst I

in a single same vessel. 25. A-Bbocess accor di H

wherein the fornula la conmpound is a conpound wherein
Rl err] each are nethoxy; Rlerr] is 1-piperidinyl;
or a phar maceufdrimld Ja RIRERydOLRoRAS kalf. her eof .

according to Caim25.wherein the salt of a conpound of
- 95- formula la is the hydrochloride salt.

_optlon

T Rerr]

and
26.

A pro

A proce

yaride.© o O ° pga m%ﬁ@%@%@%@i&h@%@g@%ﬁ% é&ﬁeﬁoﬁﬂla'é‘?s

havi ng a boi | |nmlﬁﬁ|ammihmﬁbmg; 150C to about 200C is n- propyl benzene.

29.. A process for preparing a conpound of fornula I

aIIy

and
nis 2;
cess -

SS

ﬁ‘k{s'ﬁl vent

28. A process according to Claim 27 wherein said solvent having a

boiling point from about 150°C to about 200°C is n-propylbenzene,

29. A process for preparing a compound of formula I

R3- (CHj) p~

wherein

R! is -H, -OH, -O(C,-C, alkyl), -OCOCH,, -OCO(C,-C; alkyl), or -

0S0,(C,-C; alkyl),

R? is -H, -OH, -O(C,-C, alkyl), -OCOCH, -OCO(C,-C; alkyl) or -0SO,

(C-Cs alkyl);

R?® is 1-piperidinyl, I1-pyrrolidinyl, methyl-1-pyrrolidinyl,

dimethyl-1-pyrrolidinyl, 4-morpholino, dimethylamino,
1-hexamethyleneimino;
M is -CH(OH)- or-CH,-; and

nis 2 or 3;

* c L M S *
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[err] wher ei n Rlerr] is -H -OH - ery]-Clerr] . .

al kyl), -oCcoC[err]Herr], -OCOCerr]-Cerr] alkyl), o Raﬁcm Qpdnrn ¢

osgerr](derr]-Cerr] alkyl); Rlerr] is -H -0OH,

RS2 1 IR
err]-Clerr] -

al kyl), -0oOC[err]H err] .q:o(C[err]-C[errl5 al kyl') or - gﬁer?]rql[ﬁp&_map

(Jerr]-derr] alkyl): Rerr] is 9

pi peridinyl, 1-pyEr

nmet hyl - 1- pyrrolidi nyl, dinmethyl-1-pyrrolidinyl, 4-norpholino,

di met hyl am no, diethylanino, or 1-hexanethyl enei m no; Mis -CH(OH) -
or-CHlerr]-; aofla pharmadeutically #beptable salt thereof, which comprises o
- 96- or a pharmaceutically acceptable salt thereof, which conprises

a) reacting a conpound of fornmula Illd
a) reacting a compound of formula IIId

R3- (CH,) p~Q

wherein
R™ is -H or -O(C,-C, alkyD);"
R? is -H or -O(C,-C, alkyl); and
R3 and n are as defined above, with a reducing agent;

b) when R™® and/or R? is -O(C,-C, alkyl), optionally removing

the R™ and/or R? hydroxy protecting groups;

c) when R! and R? are -OH, optionally replacing said hydroxy
groups with a substituent of the formula -O(C,-C, alkyl), -COC.H;, -OCO(C;-C;

alkyl), or -OSO,(C,-C; alkyl); and

d) pptionally salifying the reaction product from step a), b), or

30. A process according to Claim 29 wherein said reaction product is

a compound of formula I wherein R! and R? each are -OH, R® is 1 piperidinyl, M

is -CH,-, and n is 2, or a pharmaceutically acceptable salt thereof.

T
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[err] wherein Rlerr] is -H or -O(C[err]

Rerr] is -Hor -OQ(err]-Cerr] alkyl); and

above, with a reducing agent; b)
Rlerr] is -OCerr]-Cerr] alkyl), optionally renoving
Rl err] hydroxy protecting groups; 97- c)

Rlerr] are -OH, optionally repl acing said hydroxy groups with a substituent
of the formula -O(err]-Cerr] alkyl), -COJerr]Herr], -CCOCerr]-Cerr]

al kyl), or -0O8( errBf en proctsrds]lclaéd lin anpdfle of Claims 29 to 30 whef&n said
optionally sali fy| ng the reaction product fromstep a), b), or

30. A procesBsalbetacampgurdoff Jois\the: hedraceride sadact i on prodﬁct is a

conmpound of forrmula | wherein Rlerr] and R err] each are -OH, Rerr] is 1
piperidinyl, Mis -CH2-, and n is 2, or a pharmaceutically acceptable salt

t her eof . 32. A process for preparing a compound of formula I

R3=(CH;)n=—0

M
Rl . l
I
wherein

R! is -H, -OH, -0 (C,-C, akyl), -OCOCH;, -OCO(C,-C, alkyl), or
-0S0,(C-Cs alkyl); )

R? is -H, -OH, -O(C,-C, alkyl), -OCOCH;, -OCO(C,-C, alkyl) or
-0S0,(C-C; alkyl);

M is -CH (OH) - or -CH,-;

nis 2 or 3; and _

R?® is 1-piperidinyl, 1l-pyrrolidinyl, methyl-1-pyrrolidinyl,
dimethyl-1-pyrrolidinyl, 4-morpholino, dimethylamino, diethylamino, or
1-hexamethyleneimino; or a pharmaceutically acceptable salt thereof, substantially

as hereinbefore described with reference to any of the examples.

33. A compound of formula I

R3-' (CHz) n_OO
M
RI

* c L n S *




-97- 31. A process as clained in any one ofClains_29 tao 30

wherein said salt of a conmpound of formula | is the hyﬁr@gﬁb ME@?S?@E‘F Il
32. A process for preparing a conpound of fornula I

wherein Rlerr] is -H -OH -O(Cerr]-Cerr] al

-OCOC[err]Herr], -OCO(err]-Cerr] al kyP9; or -0sSgt

al kyl ) ; Rerr] is -H -OH -Oderr]-err] aIkyI) -OCOC[err]H[err],
-oCcO(err]-Cerr] alkyl) or -OSqerr](C[err] Cerr] alkyl); Mis -CH
(OH) - or -CH[Whéi'em nis or 3; and Rlerr] is '

1- pi peri di nyl, rroI|d|n neth yrrolidinyl,

di et hyl - 1- pyrrol i d&nyls -H, néﬂp (ﬂma @‘kMg PCOR L, -BCAEGlksD, @r
1- hexanet hyl engh § har maceutically acceptable salt thereof,
substantially asgﬁﬂ)ugr%éi r‘?bang'oﬁe described with reference to any of t he

exanpl es. 382 is A COOPRUAIOKCYC] alkyl), a-0COCELy, 1 -OCO(C,-C; alkyl) or
' -080,(C4-C; alkyl);
M is -CH(OH)- or -CH,-;
nis 2 or 3; and .
R® " is 1-piperidinyl, 1-pyrrolidinyl, methyl-1-pyrrolidinyl,
dimethyl-1-pyrrolidinyl, 4-morpholino, dimethylamino, diethylamino, or
1-hexamethyleneimino; or a pharmaceutically acceptable salt thereof, substantially _

as hereinbefore described with reference to any of the examples.

34. Theuseofa compound of formula I
R~ (CHa) =0,

wherein

R'is -H, -OH, -O(C,-C, alkyl), -OCOCH;, -OCO(C,-C, alkyl), -OSO,(C,-
Cs alkyl);

R? is -H, -OH, -O(C,-C, alkyl), -OCOCH;, -OCO(C,-C, alkyl) or -
0S0,(C,-C; alkyl);

nis 2 or 3; and

R3 is 1-piperidinyl, 1-pyrrolidinyl, methyl-1-pyrrolidinyl, dimethyl-1-
pyrrolidinyl, 4-morpholino, dimethylamino, diethylamino, or 1-
hexamethyleneimino;

or a pharmaceutically acceptable salt thereof,

—————

A



- 98- wher ei n Rlerr] is -H -OH - (err]-(er )
-OCoCferr]Herr], -0CO(Clerr]-Clerr] alkyl), or -0sQ elir RtFLLCENEN] SHEET

al kyl ) ; Rlerr] is -H -OH - derr]-Cerr] alkyl
-OCOC[err]Herr], -OCOCerr]-Cerr] alkyl) or -0S( er
al kyl'); Mis -CH(OH)- or -CH err]-77 nis

Rlerr] is I-piperidinyl, 1-pyrrolidinyl, nethyl-21-pyrroli di nyl ,
di met hyl - 1-pyrrolidinyl, 4-norpholino, dinethylam no, diethylamnno, or
1- hexanet hyl engbmirédfing Qhe SymptomSRE postheabpansdGyadioale! coniprisingt sihiaRtering
substantially as herel nhefore described wth reference to any of the

exanpl es. to a woman inmeed of sugh teeateanb dnreffestive gmeyntof a’ ampaund of
wh [ ' - CH. [ = | kyl ),

- O(e:rogl[ gr r]H er ?W&B@%’%‘?a%ﬁé?@?(ag%‘ﬁh %EE%}%’??] {C% err]- CJerr]

al kyl); Rlerr] is -H -OH -Oderr]-Cerr] alkyl),

-OCOoC[err]Herr], - err] - rr] .alkyl) or - OS(err err]-Cerr
al kyl); i ]n is%()(()r e %iﬁ?g["% Clalm ﬁe%’h?fe}ns the %og@q]n(gg[w}spl ]SYD ome]

1-pyrrolidinyl - We) oekhyl -1- pyrrolidinyl,
4- nmor phol i no, m@{oﬁ%#%nﬁ%}l&gﬁ%wgﬁeﬂ%?&g 1- hexanet hyl enei m no; or a

pharmaceutical ly acceptable salt thereof,

" -36. The use of Claim 34 wherein the postmenopausal syndrome
pathological syndrome is related to a cardiovascular disease.

37. The use of Claim 36 wherein the cardiovascular disease is

hyperlipidemia,

38. The use of Claim 34 wherein the postmenopausal syndrome
pathological syndrome is estrogen-dependent cancer.

39.  The use of Claim 38 wherein the estrogen-dependent cancer is breast

or uterine cancer.

40.  The use of a compound of formula I

wherein
R! is -H, -OH, -O(C,-C, alkyl), -OCOCgH;, -OCO(C,-C4 alkyl), or -
08S0,(C,-C; alkyl);

* ¢ L L] s *



-99-° for treating the synptons of postnenopausal sy == ]
administering to a woman in need of such treatnent an|&ERMACEMENITSHERT & a

conmpound of forrmula | or a pharmaceutically acceptabl sal 2’:@ @fﬁéﬁ&x
gi

35. The use of Claim 34 wherein the postnenopausal pal
syndrone | eads to osteoporosis. 3W0- The use gi n
t he post nenopausal syndrone pathol ogical syndrone is related to a

cardi ovascul ar di sease. 37. The use of Claim 36 wherein the

car di ovascul ar RUiS GRS OHs -OITYAT] ARYY.LTOEOCH;, -OCO@H-C, a]lEE‘lPotlS@SOI(CQ(,%' m 34
wherei n the postnenopausal syndrone pathologlcal syndrome is

est r ogen- depend&¥b; cancer . © 39. The use of O aim38 wherein the
estrogen- dependent reast or uterine cancer. 40. The
use of a conpound oﬁq#]gfdrlfu% Smﬁ [err]
R® is 1-piperidinyl, 1-pyrrolidinyl, methyl-1 -pyrrohdmyl dimethyl-1-
pyrrolidinyl, 4-morpholino, dimethylamino, - diethylamino, or 1-
hexamethyleheimino;

or a pharmaceutically acceptable salt thereof,

for -inhibiting uterine fibroid disease comprising administering to a woman in need
of such treatment an ef_fectiVe amount of a compound of formula I or g
pharmaceutically acceptable salt thereof.

41.  The use of a compound of formula I

wherein _ .

R!' is -H, -OH, -O(C;-C, akyl), -OCOCH;, -OCO(C,-C, alkyl), or -
0S0,(C,-Cs alkyl);

R?* is -H, -OH, -O(C;-C, alkyl), -OCOCH;, -OCO(C,-Cs alkyl) or -
0S0,(C,-Cs alkyD);

nis 2 or 3; and

R3 is 1-piperidinyl, 1-pyrrolidinyl, methyl-1-pyrrolidinyl, dimethyl-1-
pyrrolidinyl, 4-morpholino, dimethylamino, diethylamino, or 1-
hexamethyleneimino;

or a pharmaceutically acceptable salt thereof,

* C L M H *



wherei n Rlerr] is -H -OH - derr]-Cerr] alkyl). OCOC[err]H[err],
- - | kyl), - 0s

00 CRerr] 5 -n Y04 Ca(qerr]cerr] alkyl) . JOPRRAVRYENESHEET

- - | kyl -0s I B 2
or 3 and o Rpare] 15 1 -piporidi myl -lpyrrol | ijgr-2.0-APR 1968..

nmet hyl - 1-pyrrolidinyl, dinmethyl-1- pyrrolidinyl, 4-norpholino,

di et hyl am no, di et hylam no, or 1- hexanet hyI enei m no; or a
phar maceut i cal for inhibétjrigadridemetridsist doenprising ddorinistelind itd a mpmandnineed of fuchi d

ci oot 1 ve. anouREAGHethRe SHBBIR dpuntoF A osebut o Kl L Bt g apemisanenly”
<[51cce]pt abl e sal hedepabROdalt thereof. 41. The use of a corrpound of formula I
err

42.  The use of a compound of formula I

I
wherein
R! is -H, -OH, -O(CI-C4. alkyl), -OCOC¢H;, -OCO(C,-C; alkyl), or -
080,(C4-Cs alkyl);
R? is -H, -OH, -O(C,-C, alkyl), -0OCOCgH;, -OCO(C,-C, alkyl) or -
OS0,(C4-C; alkyl);
nis 2 or 3; and

R3 is 1-piperidinyl, 1-pyrrolidinyl, methyl—l-pyrrolldmyl dimethyl-1-
pyrrolidinyl, 4-morpholino, dimethylamino, diethylamino, or 1-
hexamethyleﬁeimino;
or a pharmaceutically acceptable salt thereof,
for inhibiting aortal smooth muscle cell proliferation comprising administering to
a woman in need of such treatment an effective amount of a compound of formula

I or a pharmaceutically acceptable salt thereof.

43.  The use of a compound of formula I

I A



wherein Rlerr] is -H -OH -O(Cerr]-derr] aI kyl)

5 OCo H - - | kyl - NN
al kyl)err] [err}?[er?]cqg?rH,r]-g-l,rr]O(ae?ri Cfrerr] aI %%F&&ﬁgwéﬂ'&“
- OCOC H , - - | k R

al ky|);err] [err]n iSO(Z:OE)?[ g;rrgm(j:[ e yg}zrorl s 1-pi éﬁi(jlz[n%rmwr]

1-pyrrolidinyl, nmethyl-1-pyrrolidinyl, dlnethyl 1- pyrrolldlnyl,

4- mor phol i no, di met hyl am no, diethylam no, or 1- hexanethyl eneim no; or a
pharmaceutically acceptable.salt thereof,

REPLACEMENT SHEET 33_-(cnz)n—-—o : -101- for inhibiting
woman in need of such treatnent
an effective anount of a corrpound of or "a pharmaceutically
acceptabl e salt thereof: L 42, x use of a compound of formula I

[err] V\,hereln R[err] i.s-- V. -OH, -O(err]-Cerr] alkyl),

- OCOCeH5, -OCO(Cerr] - C[err] aI kyl) : Qerr] Cerr] alkyl);
wherein .
R! is -H, -OH, -0(C,-C, alkyl), -OCOCH;, -OCO(C,-C4 alkyl), or -
080,(C,-C; alkyl);
R? is -H, -OH, -O(C,-C, alkyl), -OCOCH;, -OCO(C,-C; alkyl) or -
080,(C,-Cy alkyl);

nis 2 or 3; and

R3 is 1-piperidinyl, 1-pyrrolidinyl, methyl-1-pyrrolidinyl, dimethyl-1-
pyrrolidinyl, 4-morpholino, dimethylamino, diethylamino, or 1-
hexamethyleneimi_no;
or a pharmaceutically acceptable salt thereof,

- for inhibiting restenosis comprising administering to a woman in need of such

treatment an effective amount of a compound of formula I or a pharmaceutically
acceptable salt thereof.

44.  The use of Claim 34 for alleviating the symptoms of postmenopausal
syndrome, which further comprises administering to said woman an effective

amount of estrogen or progestin.

T
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Rlerr] is 1-piperidinyl, 1-pyrrolidinyl, methyl-1-pyrrolidinyl, dinethyl-I-
pyrrolidinyl, 4-norpholino, dinmethylam no, diethylamno, or 1-
hexanet hyl enei'm no;. or a pharnaceutically acceptable salt thereof, for

i nhi biting restenosis conprising adm nistering to a wonman in need of such
treatnment an effective amount of a conpound of fornula | or a o
phar maceutical ly acceptable salt thereof. 44, The use of Claim 34
for alleviating the synptons of postnenopausal syndrone, which further
conprises adm nistering to said woman an effective anount of estrogen or
progestin.
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