ESTROGEN ACINI STS/ ANTAGONI STS Thi's invention relates to est rogen agoni sts
and antagoni sts and their pharnmaceutical uses. BACKGROUND OF [THE:. IEN\/EI\FI'I ON

5 ~ The value of naturally occurring estrogens and synt hetic
conposi tions denmonstrating "estrogenic" activity has been in their nedical
and therapeutic uses. Atraditional listilpg of the therapeutic applications

for estrogens alone or in conbination with other active agents includes:
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peri ods. Accor onists are the prinmary interest and focus.
Basis Of Therapeutics (Seventh Edition) Macmillan Publishing Company, 1985, pages

15 1421-1428]. Accordingly, there has been increasing interest in finding newly

synthesized compositions and new uses for previously known compounds which are
demonstrably estrogenic, this is, able to mimic the action of estrogen in estrogen
responsive tissue.

From the viewpoint of pharmacologists interested in developing new drugs useful

20 for the treatment of human diseases and specific pathological conditions, it is most

important to procure compounds with some demonstrable estrogen-like function but

which are devoid of proliferative side-effects. Exemplifying this latter view, osteoporosis,

a disease in which bone becomes increasingly more fragile, is greatly ameliorated by

the use of fully active estrogens; however, due to the recognized increased risk of

25 utering cancer in patients chronically treated with active estrogens, it is not clinically

advisable to treat osteoporosis in intact women with fully active estrogens for prolonged
periods. Accordingly estrogen agonists are the primary interest and focus.

Osteoporosis is a systemic skeletal disease, characterized by low bone mass

and deterioration of bone tissue, with a consequent increase in bone fragility and

30 susceptibility to fracture. In the U.S., the condition affects more that 25 million people

and causes more than 1.3 million fractures each year, including 500,000 spine, 250,000

hip and 240,000 wrist fractures annually. These cost the nation over $10 billion. Hip



Osteoporosis is a system c skeletal disease, characterized by | ow bone mass
.and deterioration of bone tissue, with a consequent increase in bone
*fragility and 30 susceptibility to fracture. In the U S., the condition

affects nore that 25 mllion people and causes nore than 1.3 mllion

fractures each year, including 500,000 spine, 250,000 hip and 240,000 wri st
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fractures are the nost serious, with 5-20% of patients dying within one
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I's the agent of choice in preventing osteoporosis or post nenopausal bone
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there iS5, Stj C. about possible increased risk of breast cancer with
t he use1%0f{E!é\)s%arkglg@nls{a%feack, et al. in EP 0605193A1 report that estrogen,

particul arly whEstrégdeeis tiog addnt,of chvieesn preventing ostebpoisisldlpan thenadbaasal
those of tbhoeneb%ggfiri\ (\:Nio%'lmenr;]i grn]s ﬂweengriﬂty%reatment which unequivocally réduces fractures.'
However, estrogen stimulates the uterus and is associated with an increased risk of
endometrial cancer. Although the risk of endometrial cancer is thought to be reduced
15 by a concurrent use of a progestogen, there is still concern about possibie increased

risk of breast cancer with the use of estrogen.
Black, et al. in EP 0605193A1 report that estrogen, particularly when taken
orally, lowers plasma levels of LDL and raises those of the beneficial high density
lipoproteins (HOL's). Long-term estrogen therapy, however, has been implicated in a
20 variety of disorders, including an increase in the risk of uterine cancer and possibly
breast cancer, causing many women to avoid this treatment. Recently suggested
therapeutic regimens, which seek to lessen the cancer risk, such as administering
combinations of progestogen and estrogen, cause the patient to experience
unacceptable bleeding. Furthermore, combining progesterone with estrogen seems to
25 blunt the serum cholesterol lowering effects of estrogen. The significant undesirable
effects associated with estrogen therapy support the need to develop alternative
therapies for hypercholesterolemia that have the desirable effect on serum LDL but do

not cause undesirable effects.

There is a need for improved estrogen agonists which exert selective effects on
30 different tissues in the body., Tamoxifen, 1-(4-B-dimethylaminoethoxyphenyl)-1,2-

diphenyl-but-1-ene, is an antiestrogen which has a palliative effect on breast cancer, but

is reported to have estrogenic activity in the uterus. Gill-Sharma, et al., J. Reproduction



| i poproteins (HDL's). Long-term estrogen therapy, however, has been
inplicated in a 20 variety of disorders, including an increase in the risk
of uterine cancer and possibly breast cancer, causing many wonen to avoid
this treatnent. Recently suggested therapeutic reginens, which seek to

| essen the cancer risk, such as adm nisteging conbinations of progestogen
and estrogen, cause the patient to experience unacceptabl e bl eedi ng.

Furt hernore, conbining progesterone with estrogen seens to 25 blunt the
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Jones, et al in U.S. Patent 4,133,814 describe derivatives of 2-phenyl-3-aroyl-
15 benzothiophene and 2-phenyl-3-aroylbenzothiophene-1-oxides which are useful as
antifertility agents as well as suppressing the growth of mammary tumors.
Lednicer, et al., J. Med. Chem., 12, 881 (1969) described estrogen antagonists
of the structure | |

oR?
20
sod
25 : CH,0

wherein R? is phenyl or cyclopentyl and R? is H,

30
or -CH,CHOHCH,OH.



10 Ral oxi fene and rel ated conpounds are descri bed as anti estrogen
.and antiandrogenic nmaterials which are effective in the treatnent of
certain mammary and prostate cancers. See United States Patent 4,418,068
and Charles D. Jones, et al., J. Med. Chem 1984, 27, 1057-1066. Jones, et
al in US. Patent 4,133,814 describe derigqatives of 2-phenyl-3-aroyl- 15
benzot hi ophene and 2-phenyl - 3- ar oyl benzot hi ophene-1 -oxi des which are
useful as antifertility agents as well as suppressing the growmh of mamary
tunors. Ledni cergeRbodlet: af: MNeghedCNERRm., 130, 835 (iS¥79) pAPRFdd b&'dse%&regen
ant agoni sts of the structureﬁﬂTﬁZ?TMT‘?ﬁrfT{err] I s phenyl or .yclo penty
and [err] itstradhydgenaphthrlemBsniolandedttozchjeve. Smﬂoﬁrﬁrﬁstroggmclgg’u etiiyrand ~
prepared a,ser a separation
of estrogen?g é ?ﬂ%nﬁgﬁcﬁp¥9®ng ﬁ@%%%% %§% qqggeg%F?§?#ﬁ§§ These
structures are the general fornmula 5 wh Ebln R is Hor [err] [err] is H,
OH, [err% [err] [err] or QOCH(CH3) . U S. Patent No. 3,234,090 refers
t o conmpounds whi ch have estrogenic andAS_antifungal properties of the
formula 20 in which Phis a 1, 2-phenyradi cal, Ar is a monocyclic
carbocyclic aryl group

)
10 R

wherein R' is H or OCH,; R? is H, OH, OCH,, OPO(OC,H,),, OCH,CH,N(C,Hs),.
OCH,COOH or OCH(CH,) COOH.

U.S. Patent No. 3,234,090 refers to compounds which have estrogenic and

16 antifungal properties of the formula

Fh. XCpHap-2)
20 R

in which Ph is a 1,2-phenylene radical, Ar is a monocyclic carbocyclic aryl group
substituted by tertiary amino-lower alkyl-oxy, in which tertiary amino is separated from
oxy by at least two carban atoms, R is hydrogen, an aliphatic radical, a carbocyclic aryl

25 radical, a carbbcyclic aryl-aliphatic radical, a heterocyclic aryl radical or a heterocyclic
aryl aliphatic radical, the group of the formula -(C H,,.,)- stands for an unbranched
alkylene radical having from three to five carbon atoms and carrying the groups Ar and
R, salts, N-oxides, salts of N-oxides or quaternary ammonium compounds thereof, as
well as procedure for the preparation of such compounds.

30 U.S. Patent No. .3,277,106 refers to basic ethers with estrogenic,

hypocholesterolemic and antifertility effects which are of the formula



substituted by tertiary am no-lower alkyl-oxy, in which tertiary amno is
separated fromoxy by at |east two carbon atons, R is hydrogen, an

al i phatic radical, a carbocyclic aryl 25 radical, a carbocyclic

aryl -aliphatic radical, a heterocyclic aryl radical or a heterocyclic aryl
al i phatic radical, the group of the forng%a [err] stands for an unbranched
al kyl ene radical having fromthree to fi Ve carbon atons and carrying the
groups Ar and R salts, N-oxides, salts of N oxides or quaternary anmoni um
conpounds thereof, as well as procedure for the preparation of such
conpounds. 30 U S. Patent No.--3, 877,106 refers to basic ethers
with estrogenic, hypocholesteroliﬁho/%qg tife5tility effects which are
of the fornula 5 in which Ph is @< ,2° ene radical, Ar is a
monocyclic aryl radical substitutee-by Bt |east one amino-I ower al kyl - oxy
group in which the nitrogen atomis separated fromthe oxygen atom by at

| east two carbon atons, Ris an aryl radical, and the portion [err] stands
for | oweB ah knichrieh fsox hi2rgheniytenepadigals Axis amosesxslicrsyiiadiea substtutedby &t
the ring carbon atons thereqf [ ; J ,
salts of I\I(-fTle °8§FHE'§°'L‘W&H 3‘3%‘@%9@%%@3@5@F§p‘%ﬁgﬁg“ﬂﬁg%‘seaz t.elal__fe n?ﬁir,
et al., inokygdkedtorahisynat 1€ast *o(d&bB3h atoohs| R sniab eatylStasicad, @ad dhe potion

3,274,213 refer to co upds o he .f or.mul wher ei n [ Lr re
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Summary of the Invention This invention Oprovi des ;:orrpounds of the formula
25 30 10 oxides and quaternary ammonium compounds thereot.

Lednicer, et al., in J. Med. Chem. 10, 78 (1967) and in United States Patent No.

3,274,213 refer to compounds of the formula

R
G 00, HeoN g}
Calkoxy)y O‘ |

wherein R, and R, are selected from the class consisting of lower alkyl and lower alkyl

16

20 linked together to form a 5 to 7 ring member saturated heterocyclic radical.

Summary of the [nvention

This invention provides compounds of the formula

P
£~ ~D
25 ) |
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B-Y
HC [
(Je I
n/
30

wherein:
A is selected from CH, and NR;
B,Dand E are independently selected from CH and N;



wherein: Ais selected from[err] and NR; B, D and E are independently
selected from CH and N, Yis (a) phenyl, optionally substituted with
*1-3 substituents independently selected from[err] (b) napht hyl ,
optionally substituted wth 1-3 substituents 5

i ndependently selected from[err] (c) 63- C8 cycl oal kyl, optionally
substituted with 1-2 substituents independently selected from/[err] (d)
[err] cycl oal kenyl, optionally substituted with 1-2 substituents

i ndependent |y s#gliected from[err] 10 (e) a five menber ed

het erocycl e cont ai ni to two het el.ected from
consi sting of -0-, Z%r aﬁﬂ?”?"e??ﬁ’o‘??@%@gh% VE?% 1t'$?‘ﬂﬁsé' st'ﬂd Q%néjenﬂy
substituents i ndependent | VsefeRkRf1r66h BT oM R4, (f) a six nenbered

het erocycl e containing up to tw heteroatons
sel ected fromthe gréf%p c a1ephdv.ngoptionaly F'é‘i’?t]t”téﬁd PRR ¢ 18pt SERstitygnts

substityted with 1-3 substjhbden Hénwg«ae@t@a%ﬂhwsel ected from[err] or (g)
a bicyclic ring system consistin five or six menbered heterocyclic

ring fused to a phenys) ri fg; Cgs@yqlomgybrqnimaﬂw substitulegl with 1-2 substituents

containing up to two heter f he group consisting of -0-,
[err] and [err] optionall yr?cZéup%ﬁ?F @E%E&QF ffo '
(d) C,-C; cycloalkenyl, optlonally substituted with 1-2 substituents

independently selected from R?

10 (e) a five membered heterocycle containing up to two hetercatoms
selected from the group consisting of -O-, -NR2- and -S(O),-,
optionally substituted with 1-3 substituents independently
selected from R*;

(f) a six membered heterocycle containirig up to two heteroatoms

156 selected from the group consisting of -O-, -NR* and -S(0),-
optionally substituted with 1-3 substituents independently
selected from R*; or

(@ a bicyclic ring system consisting of a five or six membered
heterocyclic ring fused to a phenyl ring, said heterocyclic ring

20 containing up to two heteroatoms selected from the group
consisting of -0-, -NR?- and -S(Q0),-, optionally substituted with 1-
3 substituents independently selected from R*;

Z'is |
(@)  ~(CH,), W(CH,)

25 ) (b) -O(CH,), CR°R®-;

(c) -O(CH,) W(CH,).;

(d)  -OCHR?CHR?*-; or

- (e) -SCHR?CHR?-;

Gis '

30 (@)  -NR’R%;



3 substituents independently selected from[err] [err] -7- (b) 5 wherein
2; mis 1, 2 or 3; Zerr] is -NH, -0-,
optionally fused on adjacent carbon atons with one or two phenyl rings and,
optionally independently substituted on carbon with one to three

nis 0, 1 or

substituents and,

optionally, 10

-S-, or -CH2-;

i ndependent|y on

nitrogen with a chenmically suitable substituent selected fromRerr]; or
(c) a bicyclic amne containing five to twelve carbon atons, either
bri dged or fused and optionally substituted with 1-3 substituents

i ndependent |y sel ecte@®fromRerr]; or 15 z

may be [err]

10

15

20

25

30
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[err]

(CHy) , ™\
/ 27m Za

—N
N(CHy ) n—

and G in conbination

wherein nis 0, 1or2;, mis 1, 2 or 3; 2% is -NH-, -O-, -S-, or

-CH,-; optionally fused on adjacent carbon atoms with one or

two phenyl rings and, optionally independently substituted on

carbon with one to three substituents and, optionally,

independently on nitrogen with a chemically suitable substituent

selected from R*; or

a bicyclic amine containing five to twelve carbon atoms, either

bridged or fused and optionally substituted with 1-3 substituents

independently selected from R*; or

Z' and G in combination may be

Wis

(b)
(c)
(d)
(e)
{f)

(g)
(h)
(i)

RZ

rlq\
oci,—_

-CH,-;
-CH=CH-;

-CR*(OH)-;
-CONR2-:
-NR?CO-;



Rlerr] and Rlerr] are independently (a) phenyl; (b) ~a e[rr] carbocyclic
ring, saturated or unsaturated; (c) a [err] heterocyclic ring containing
up to two heteroatons, 5 selected from-0-, -N and
-S-; (d) H (e) [err] alkyl; or (f) forma 3 to 8 nmenbered nitrogen
containing ring with Rlerr] or Rerr]; R@rr] and Rlerr] in either |inear
or ring formmay optionally be substituted with up to 10 three substituents
i ndependently selected from[err] al kyl, hal ogen, al koxy, hydroxy and
carboxy; a ring forne%)by Rlerr] and R[err] may be optionally fused to a
phenyl ring; e is O, 2, mis 1, 2 or 3; 15 nis 0, | or 2; pis
0O, 1, 2 or 3;, qis 0, 1, 2 or 3; angropiy cal and geonetric isoners thereof;
and nont oxi ¢ pharmacol ogi cal | y accept gbl -2 id;a@&ition salts, N oxides,
and quat ernary ammoni um salts thereg§f. Preferred conpounds of the
invention are of the fornula -10-"Rerr] is H O4 F or d; and B and
E are independently s ecte§=é50n1CH and N. Especially preferred conpunds
are: Cis6-(4-fluoro- enyI T4-(2-piperidin-1

-yl - et hoxy) - phenglig hpdgén Bricste ahmgr o-

R? and R?® are independently

(a)  hydrogen; or
(b) C,-C, alkyl;
10 R*is
(a)  hydrogen;
(b) halogen;
(c) C,-C; alkyl;
(d)  C,-C, alkoxy;
15 (e)  C,-C, acyloxy;
(f) C,-C, alkylthio;
(9) C,-C, alkylsulfinyl;
(h) C,-C, alkyleulfonyl;
(i) hydroxy (C,-C,)alkyl;

20 {)] aryl (C,-C,)alkyi;
(k)  -CO,H;
(B -CN; |
(m) -CONHOR;
(n)  -SO,NHR;
25 . ()  -NH;

P) C,-C, alkylamino;
(@)  C,-C, dialkylamino;

(7  -NHSO,R;
(s) -NO,;
30 (t) -aryl; or
(u) -OH. .

R® and R® are independently C,-C, alkyl or together form a C,-C,, carbocyclic

ring;



napht hal en-2-0ol; 5 (-)-G s-6-phenyl -5-[4-(2-pyrrolidin-1

-yl - et hoxy) - phenyl ] -5, 6, 7, 8-t etrahydro- napht hal en- 2-o0l;

Ci s-6-phenyl -5-[4-(2-pyrrolidin-1

-yl -et hoxy) - phenyl ] -5, 6, 7, 8-t et rahydr o- napht hal en- 2-ol; G s-

-[6' - pyrrol odi noet hoxy-3' - pyridyl]-2-phengl - 6- hydroxy-1 , 2, 3, 10

t et rahydr ohapht hal ene; 1

-(4' -Pyrrolidinoet hoxyphenyl)-2-(4"-fl uorophenyl) -6-hydroxy-1, 2, 3, 4-

t et rahydroi soqui QOGS b fdepefdbmr oxyphenyl ) - 5- (4- (2- pi peridin-1

-yl - et hoxy) - phenyl ] -5, 6,7, 8-tetrahydro- naphthal en-2-ol; and 15

1-(4' -Pyrrolidinol et h(ﬁkyph@ﬁﬁnyl 2- phenyl - 6- hydroxy-1, 2, 3, 4-t et r ahydr oi soqui
noline. In another aspggct Si % eating or
preventing a conditi oﬁﬁsel tea(k:tlt:se% %rgagsr%%g%gbgc%%ggﬁgpgﬂ%égiaééq S,

endonetri osi s and car () ovaacQi-&x, demeozsjeliamughgqmammgl epttertoloehe'@rmatoml e
or femal g mammal s and beni gn, gtregjt ati per gphy and prostate carcinomas
in mal e amal s whi ch conp P& A A s to said nanmal an anount
of a conpound of formd)a | Hand pref erably a pref erred conpound of fornmula I
conmpounds as descri be%e aboy:e whi ch is effective in treating or preventing
said condition. In andgt he &Y Hi s i nvention provi des a net hod of

treating or preventing obeﬁjrwa Bﬁo@rﬁ'@ﬁib‘éré@hi@r’&géﬁféﬁhiaﬁﬁﬁ ﬁﬁlgvmuﬁh%i ARg to
sai d manmal an amount ?f a 25 conpound of fornul a an era

preferred corrpoﬁo?ﬁﬂ‘ RY By pithes “Pe%{s°"d§§cﬁ°ﬂﬂe’aahl98%“#%t@rﬁ‘i@“&ﬂ?@e\ﬂ%\}@ fon .
{1 eal] ngo Otrlh yBBH,RlsaREBbd Ko SURLIGATRIHSE . GRRGL nlbgenl SKERY! Bory

provi des a pharnaceutical conposition for treatih I ng 'breas
cancer, osBBdgermys, obesity, cardiovascul ar disease,

el oot <o FRUHEAT TR B0 B SRR POERIPIL ™ °
eis 0,1 or2;
mis 1,2 or 3,
15 nis0, 1or2;
pis0,1,20r3;
qis0,1,20r3;
and optical and geometric isomers thereof, and nontoxic pharmacologicaily

acceptable acid addition salts, N-oxides, and quaternary ammonium salts thereof.

20 Preferred compounds of the invention are of the formula:
OCH,CH,G
N
| ~—
25
HO

wherein G is

30
—N | & or —
NN ! /N i and




I n anot her aspect, this invention provides internedi ate conpounds useful in
preparing conpounds of Fornmula 1. These are 1-{2-[4-(6-Methoxy-3, 4-
di hydr onapht hal en- 1-yl ) phenoxy] et hyl } pyrrol i di ne and
1-{2-[4-(2-Brono-6-nmet hoxy- 3, 4-di hydronapht hal en-1 -yl ) phenoxy]
ethyl } pyrrolidine. Detail ed Description Q{o;he I nvention The terns [err]

chl oroal kyl and [err] fluoroal kyl include methyl, ethyl, propyl 5 and

i sopropyl substituted to any desired degree with chlorine or fluorine

atons, from one omt I bstitution, The ter rr | Ayl

i ncl udes cycl opez{‘ﬁn}"' &ﬂf’%ﬁéﬁ- arécLé W?SH%'B??PE”%{‘@ sr?!aeé:ﬁ%cc{g?%ﬁo%,angr%m,
i odo and fl uoro. papgtiafy’\preférfed ser@pupdeasd: and napht hyl optional |y
substituted with gne to three substituents | ndepeﬂdent ly sel ec.} 1Q from
Rlerr] as defi ne&&@d&é‘.wmhﬁ%ﬂh%[‘e‘.fﬁ'ﬁ'ipﬁf'ﬁ‘lnéﬁ'Y'(ﬁt.°’E¥Q/§@eﬁ’é’§'ﬁ§' dgg%tfiﬂ’y ro-
sul f oxi de. 5 KnaRARSqiet hyl ene di amine tetra acetic acid. Estrogen agonists
are herein defined as chem cal conpounds capable of binding to the estrogen
receptor Sites if)@isGephenyl5-Ks{Repyantidin: iybrthaxy tRhenyil-28s7 8fterahydigen
in one or Lssues. 15 Estrogen antagoni sts are herein defined
as chem camégh&%éﬁﬁégatapabl e of binding to the estrogen receptor sites in
manmal i an ti ssueCigéghbhgek[4@-pymmlidit 1 -girshofy)-phenyiiefi, 7 iSettahy dor-naphtiealen-

ti ssues. Onﬁ g;f ordinary skill will recognize that certain substituents
listed in tAi% invention will be chenically inconpatible with one another
or with the hetegtnife'-pyrif odiveo 60THRAUBURy ridyt] -B4p themylob chytdresg-1,2,3,4-

I nconpatibilities I n selecting conpounds of this invention. Likew se

cert ai n funtetreBrdrehgplifipertay require protecting groups during synthetic
procedures whi chytfe pghediidin dthekJpRahYI)SKih- Wbt dp R ESPPB-EPdroxy-1,2,3,4-

tetrahydroisoquinoline;
Cis-6-(4-hydroxyphenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro-
naphthalen-2-ol; and
15 1-(4'-Pyrrolidinolethoxyphenyl)-2-phenyl-8-hydroxy-1,2,3,4-tetrahydroisoquinoline.
In another aspect this invention provides methods of treating or pfeventing a
condition selected from breast cancer, osteoporosis, endometriosis and cardiovascular
disease and hypercholesterolemia in male or female mammals and benign prostatic
hypertrophy and prostatic carcinomas in male mammals which comprises administering
20 to said mammal an amount of a compo'und of formula | and preferably a preferred
compound of formula | compounds as described above which is effective in treating or
preventing said condition.
In another aspect this invention provides a method of treating or preventing
obesity in mammals which comprises administering to said mammal an amount of a
25 compound of formula | and preferably a preferred compound of formula | as described
above which is effective in treating or preventing obesity.
in yet ancther as"pect this invention provides a pharmaceutical composition for
treating or preventing breast cancer, osteoporosis, obesity, cardiovascular disease,
hypercholesterolemia, endomaetriosis and prostatic disease comprising a compound of
30 formula | and a pharmaceutically acceptable carrier.
In another aspect, this invention provides intermediate compounds useful in

preparing compounds of Formula | These are 1-{2-[4-(6-Methoxy-3,4-
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The chem st of ordinary skill will recognize that certain conpounds of this
dinvention will contain atons which nmay be in a particular optical or
‘geonetric 25 configuration. Al such isonmers are included in this
invention; exenplary levorotatory isoners in the cis configuration are
preferred. Ukewi se, the chem st wll recqgnlze t hat various
pharmaceutical Iy acceptable esters and salts may be prepared fromcertain
conmpounds of this invention. Al of such esters and salts are |ncluded in
this inventjon

t i . b
orostat o KyperansRIaESe o/ neEeRR Bkt AlinRe S i CeaElaet Aol O
prostatic & £gmyaronaph@ridn-cg)eREnoxgRRRYI}pyrraliaird, ovascul ar  di sease

hyper chol esterol emi a and ostgo or83| s of . thi qventlon conprise, as active
i ngredi ent, a conpound of foﬁwﬂ%@mh t hereof. The

phar maceuti cal | yrhe terrh@C @C@ﬂé:@lah@l &7d C3-@f fludheairg imduds mety! f @hTup gyl ar e

salts of non-toxic t,ype cornonl y used, such as salts with organi c aci ds
(e.qg., for@nd iserrepyls unsmmchtqe@xcéwted degrepwithehlafine of Byqriys gtoms, from

met hanesui {0 Ela?oml?gﬂﬂ§g hﬁ&ﬁ“'ﬁqéltrel#l@ Lt?%?% @gfnsm%gégaopémwf%‘éﬁe@f”ds

(e. 0. hydroc oric, rom-c uri ¢ horic acids and am no
aci ds (e.gandxyalpaptyi.c or glutam c acids). These salts may be prepared by
t he met hods kno to_chem [

f di Kj nedi
i seases. b east WA TRERE blak, o JBRE MnBiiorp. oRLIETTHAEEed BheRiBHA! ! €

hyper chol eshehalyespiorang sabstorarwith snefto tifres surbvsemteherinaap'emnapl Belictdder ed
to aninmls_including humans orally or parenterally in the convent i onal, form

of 10 Mt ePafuiRi shdefinggaboye. SHfdurans diffietheritohsHMSO meaps dimethysyHaride.
powder, treefasmelhd bihyichdRPABINEQErE Sceli®hsigt | ONs, suspensi ons and syr ups.

The renedi es for Pr ostatic diseases, breast cancer, obesity, cardiovascul ar
strogen agonists are herein defined as chemical compounds capable of
binding to the estrogen receptor sites in mammalian tissue, and mimicking the actions
of estrogen in one or more tissues.

15 Estrogen antagonists are herein defined as chemical compounds capable of
binding to the estrogen receptor sites in mammalian tissue, and blocking the actions
of estrogen in one or more tissues.

One of ordinary skill will recognize that certain substituents listed in this
invention will be chemically incompatible with one another or with the heteroatoms in

20 the compounds, and will avoid these incompatibilities in selecting compounds of this
invention. Likewise certain functional groups may require protecting groups during
synthetic procedures which the chemist of ordinary skill will recognize.

The chemist of ordinary skill will recognize that certain compounds of this
invention will contain atoms which may be in a particular optical or geometric

25 configuration. All such isomers are included in this invention; exemplary levorotatory
isomers in the cis configuration are preferred. Likewise, the chemist will recognize that
various pharmaceuticalll.y acceptable esters and salts may be prepared from certain
compounds of this invention. All of such esters and salts are included in this invention,

As used in this application, prostatic disease means benign prostatic hyperplasia

30 or prostatic carcinoma.
The remedies for the prostatic diseases, breast cancer, obesity, cardiovascular
disease, hypercholesterolemia and osteoporosis of this invention comprise, as active

ingredient, a compound of formula | or a salt or ester thereof. The pharmaceutically



di sease, hyperchol esterol em a and osteoporosis of this invention can be
_prepared by the nethods commonly enpl oyed using conventional, organic or
-inorgani c additives, 15 such as an excipient (e.g., sucrose, starch,
mannitol, sorbitol, |actose, glucose, cellulose, talc, calcium phosphate or
cal cium carbonate), a binder (e.g., cellybose, nethylcellul ose,

hydr oxynmet hyl cel | ul ose, pol ypropyl pyrrolidone, polyvinylprrolidone,

gel atin, gum arabic, polyethyleneglycol, sucrose or starch), a

di si nt egr at.ap.b@pl salelthd coﬁgwﬂgy %?H}mmé'l AH_J Q5. ofhﬁbﬂ&@%&fﬁ?ﬁ@%ﬁﬁ%@

| ow substituted hydroxyprop ose, sodi um bi car bona cal ci um
phosphat e asedagusihan saéfrswt@tqgama aplﬂiSr(B@arfP”’("éi apeticntifueroraelics Cirig. analeic,

|1 ght anhydrous. Shhhgh&s h%hFEﬂ%éhe%PlférﬂQ'd}%lu%Hééfdlfo%H é@&@% indtgbhRVAUi40

agent (e.g., citric acr Ccine or orange

pr eservat i yeg( bydrochkoidi hydrbbmnmax a;lfwnodmphdsprd aclds) raadra]m:paraabisn
CI d sod citr

propyl pag aben a st zer ri ace
acid), SGEB%'H&%Q'%&EH? aE'é’sg Tﬁ%%e ?#ft @ ‘PrﬁPSrs b¥) eymeﬂmdgam Eloone
(r)]rdal um nu&hlsmmg;]alt ebclnT@?,@u(mper Si ggl agent (e g., 4 b

ydr oxypr opyl net hyl ce ose), a diluent wat er an ase. wax .g.,
cocoa butter, whi h@e"%‘é?‘?%? & u%%ﬁt’ﬁoﬁ‘ﬁﬁﬁ% Q%?%I‘?@SF%' °bﬁ§gy'aﬁ?ﬁ§'fﬂ"a8?‘sl?rhe
active i nge%@ta@@thy rdH¥fediBEichih aﬁar&%pb'r@sﬁs BRihiARveHtion Hw&)/l% aamlsﬂé&éd
exerci se the desi red t herapeutical effect; for exanple, about 0.1 ng to 50

my in unit tAsigalst siclusing htragnsa edallya o8 rpaseaterally uuriﬁleucmvamm fore of
ot SRR SR RSSO Bt S
may be pr ogm;hq/simeieis,ddjedé@tm(iusgermnnsl’lmdigwupbody wei ght and medi cal
condition of thﬁ\. gatele nd the ty o adni ni L n, 'oa ar
preferred dose |§ d ﬂfc{ﬁf {od' ;fgs ‘?‘ls?ﬁﬁ?ﬁ ﬁpger ﬁ%scé 8 d a%ﬁ/ S
pref err ed. disease, hypercholesterolemia and osteoporosxs of thls invention can be prepared by
the methods commonly employed using conventional, organic or inorganic additives,
15 such as an excipient (e.g., sucrose, starch, mannitol, sorbitol, lactose, glucose,
cellulose, talc, calcium phosphate or calcium carbonate), a binder (e.g., cellulose,
methylcellulose, hydroxymethylcellulose, polypropyipyrrolidone, polyvinylprrolidone,
gelatin, gum arabic, pblyethyleneglycol, sucrose or starch), a disintegrator (e.g., starch,
carboxymethylcellulose, hydroxypropyistarch, low substitufed hydroxypropylcellulose,
20 sodium bicarbonate, calcium phosphate or -calcium citrate), a lubricant (e.g.,
magnesium stearate, light anhydrous silicic acid, talc or sodium lauryl sulfate), a
flavoring agent (e.g., citric acid, menthol, glycine or orange powder), a preservative
(e.g., sodium benzoate, sodium bisulfite, methylparaben or propylparaben), a stabilizer
(e.g., citric acid, sodium citrate or acetic acid), a suspending agent (e.g.,
25 methyicellulose, polyvinylpyrrolidone or aluminum stearate), a dispersing agent (e.g.,
hydroxypropylmethylcellulose), a diluent (e.g., water), and base wax (e.g., cocoa butter,
white petrolatum or polyethylene glycol). The amount of the active ingredient in the
medical composition may be at a level that will exercise the desired therapeutical effect;
for example, aboﬁt 0.1 mg to 50 mg in unit dosage for both oral and parenteral
30 administration.
The active ingredient may be usually administered once to four times a day with
a unit dosage of 0.1 mg to 50 mg in human patients, but the above dosage may be
properly varied depending on the age, body weight and medical condition of the patient



Conpounds of this invention are readily prepared by the reactions
illustrated in the schenes below. 5 Certain conpounds of formula I
-are conveniently prepared froman unsaturated internmediate [err] 15 by
hydr ogenati on with a noble netal catalyst in a reaction inert solvent.
Pressure and tenperatures are not criticpd. and hydrogenation is normally
acconplished in a few hours at roomtenperatures at 20-80 psi hydrogen
pressure. The hydrogenated product is isolated, purified if desired, and .

the et her g%é)"flpe t@&lo?%\é ni r&%rﬁgdxagkge&?%ﬁoggxgo% 51 rt%?jéhﬁm’ Réhan

sol vent at ature ween err ng on the
acidic cataeht;aﬂs uSoe doslelmhmi;qnslmrefmrele at el evated terrperatures bor on
tribrom de and um num c e a e ratur Ve
been found to b&CERULESY ’?'%#”VFHF%” Fea%?hg/ E’re?ﬁgtapt?)g%’ rs ﬁﬁrsf{a{é%i 'q

i sol ated ad swhéh'fese:cbkkw st andar d procedures | nt er medi at es of Formula ||
where A s [er'\t and B, D and I?are are 25 d@?ycrlbed in U S patent
3,274, 2%83; J &ﬁamwwndre {argysg | arg copugnie eaﬁeﬁeredlf@gnemm?wr%{ﬁe J.
Med. Cheminikéme8fle (1969), the disclosures of which are herein incorporated
by reference. They can al so be prepared by procedures descri bed bel ow. The
preparation of the conpounds of Formla w%erea e=1l, A=CH2, Z =CCH2CH2, &=
cycl oal kyl am ne, B=CH is shown in Sc Conmpounds 1-2, 30 where D and E
are CH are made by al kyl ation of 4-b nol with the correspondi ng

N- chl or oet hyl arni ne usi ng potassi um g rb/nte as base in a polar aprotic
sol veng | i ke di nethyl formam de at el evated tenperatures. A preferred

t enper Pure is 100[err] C. Conpounds 1-2|where D or E or both are N are
synt hesi zed XNB-Y

Me-0 [ I

16 by hydrogenation with a noble metal catalyst in a reaction inert solvent. Pressure and
temperatures are not critical and hydrogenation is normally accomplished in a few
hours at room temperatures at 20-80 psi hydrogen pressure.

The hydrogenated producf is isolated, purified if desired, and the ether group
is cleaved with an acidic catalyst in a reaction inert solvent at a temperature between

20 0°C to 100°C depending on the acidic catalyst used . Hydrogen bromide at elevated
temperatures, boron tribromide and aluminum chloride at 0°C to ambient temperature
have been found to be effective for this reaction.

The product, Formula | is isolated and purified by standard procedures.
Intermediates of Formula Il where A is CH,, and B, D and E are CH are

25 described in U.S. patent 3,274,213; J. Med. Chem 10, 78 (1967); J. Med. Chem 10, 138
(1967); and J. Med. Chem. 12, 881 (1969), the disclosures of which are herein
incorporated by reference. They can also be prepared by procedures described below.

The preparation of the compounds of Formula | where e=1, A=CH,,
Z'=0CH,CH,, G= cycloalkylamine, B=CH is shown in Scheme 1. Compounds 1-2,

30 where D and E are CH are made by alkylation of 4-bromophenol with the

corresponding N-chioroethylamine using potassium carbonate as base in a polar
. aprotic solvent like dimethylformamide at elevated temperatures. A preferred

temperature is 100°C. Compounds 1-2 where D or E or both are N are synthesized



-14- using a nucleophilic displacenent reaction perfornmed on di brom des
(1-1) using hydroxy ethyl cycloal kyl am nes under phase transfer conditions
to afford bronmo am nes (1-2). Synthesis, 77, 573 (1980). Foll ow ng hal ogen
nmet al exchange using n- butyllithiumor magnesium netal, bronp am nes (1-2)
yield the corresponding lithiumb5 or magessi umreagents which are all owed
to react at low tenperature in the presence of cesiumchloride preferably
(wi thout cesiumchloride the reaction also proceeds) wth

6- met hoxy- 1pdiR4 r&! RfdpRiiaf BBFQcéhkhﬁrre&ﬁfoh' E@ﬁérn(éld' 2h Glbréﬁ'\WeenﬁS1 (ﬂlsu%
after acidic worku Treatment of either car molqﬁp{ [sta/renes -
with a bronhysiexnethalgystoaliviamiags gyderaihase #epsisne %}%P MR &’
brono styre ( Y4— 0 ar o] S Y -
het er oar yl @S%onljs a%e.s?’; 'J’rt’eaéﬂIettl ?163 rfr?l"ég’g@ %@oﬁébnﬁ'{eﬂeg %&ggg%ceuﬁ an
pal | adi um nthJIhﬂma"na:lryBagnesk&nmtalabrmomnpnemﬂ-Z yieldghe serrgapending Hiihiom to

yield diary renes 6

them Sod " IREdREEI chRaetls st GadypRRlY 1§ Peart BlopPromptstetufel it pRienl 1
t he substi t¢ftediupheniplida bmfenablyo(mtdeet assiugm ebloritie tiesirqaktiory blso poodeadap wils
are used in_this reaction. The 15 at
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by quenching the correspondi n  um reagent wth trlg or at

b
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Catal ytic HScdr dgarm i3008-30D1Q- (6 988)] t?ueplppawhe@rdbrrpdlcbmﬂ:ouunﬂhywwhs_dtytem

charcoal AR BEL 5 bIF RSBk BB TR Mg pon. o

tribronige aayl Az chonBéd drecprRpalddby daenth 6B%dw|resgendingdnmdm leagasiewittc

acid at 80- a%?l%reorurs]z%é 8hlg}c1{jg ' qh aarﬂet;orgglgua%g r?ﬁat dre not commercially available,

are prepared by quenching the corresponding aryl lithium reagent with trialkyl borate,

preferably the trimethyl or triisopropyl borate, followed by aqueous acid workup. Acta

Chemica Scan. 47, 221-230 (1993). The lithium reagents that are not commercially

20 available are prepared by halogen metal exchange of the corresponding bromide or

halide with n-butyl or t-butyllithium. Alternately, the lithium reagent is prepared by

heteroatom facilitated lithiations as described in Organic Reactions, Volume 27, Chapter

1. Catalytic hydrogenation of 1-6 in the presence of palladium hydroxide on charcoal,

for example, affords the corresponding dihydro methoxy intermediates which were

25 subsequently demethylated using boron tribromide at 0°C in methylene chloride or

48% hydrogen bromide in acetic acid at 80-100°C to afford target structures (1-7).

These compounds are racemic and can be resolved into the enantiomers via high

pressure liquid chromatography using a column with a chiral stationary phase like the

Chiralcel OD columns. Alternately optical resolution can be carried out by

30 recrystallization of the diastereomeric salts formed with optically pure acids like 1,1'-
binapthyl-2,2'-diyl hydrogen phosphate (see Example 8).

The cis compounds (1-7) can be isomerized to the trans compounds on

treatment with base (see Example 2).



These conpounds are racem c and can be resolved into the enantioners via
hi gh pressure liquid chromatography using a columm with a chiral stationary
‘phase like the Chiralcel OD colums. Alternately optical resolution can be
carried out by 30 recrystallization of the diastereoneric salts forned with
optically pure acids like 1,1 - binapthyis-2,2'-diyl hydrogen phosphate (see
Exanple 8). The cis conpounds (1-7) can be isonerized to the trans
conmpounds on treatnent with base (see Exanple 2). When D and/or E is

nitrogen the i nidrediapdrsr & RORitFagan tHameé?ﬁhe@mwmuafu Reidedrapdurdyoibe

prepared fromthe correspondi n? drhal opyridines or pyrim d| nes as
i | | ustr at efoimulgd irayebe pmra% o the %%Ppbélﬂgf%a‘wyﬂdmes or pyrimidines as

6- phenyl -5 I .

oyridin. 3. ;l/lp?l ég%méé%r%%? an@i cﬁé éﬁﬁ%ﬁ%ﬁ?{%ed fo &-pheny!- &:[8 ﬁm;fyrrohdm 1ylethoxy)
met hyl et hpyridifi-tyhjeS, GdnﬁrwwdiwdforﬁphM% -2-ohinefrxarepige 6. [err] Z OCHZCHZ G=
pyrrolidine, n,al so be conv. pr |rst
step of ydrogeﬁg‘?l CWB? 5 i ﬂ'}?e C(OUH n g?c%oermd%d ﬁg'% age g Hz’

Kal amazoo, ZM-O¢8Q0H), Ge: ;ayrrdmﬁrte @Ej BeIOH, St RieBaN iafsot he cpnestariy poépaeaobel
nmetal catal yst  Pressur nd tenpergture t critical reaction is
conveni ent PY & fifst | SFPpl@f&yﬁé‘?ﬂﬁ"ag{B ‘gd?ﬁf?’é Er&f iehh 85 C0% BQ‘&)Q“W&E@I afg
hours at SQalamazoJ hgt mgmﬂmsaerem&:rpineavw@erﬂfmtth@ pred dRéYofdd PleBelRictd) | S
acconpl i shed conveniently roomtenperature with an acidic catal yst such

as boron t#3tBlyshi %f65$%edinrdet&meéﬁ‘?ufer@9t”°§ Sritieati thgrreagtioggs ropyeniently mintin
Convent Conl g e AR Al tor RRPIREE 20 Rord S eodB et ot

‘ The second step is cleavage of the methoxy group which is accomplished
conveniently at room temperature with an acidic catalyst such as boron tribromide in
a reaction inert solvent or at 80-100°C with hydrogen bromide in acetic acid. The
product is then isolated by conventional methods and converted to an acid salt if

15 desired.



[err] -16- SCHEME 1 -17- Conmpounds of fornmula | wherein B is nitrogen
are prepared by the procedures illustrated in Schene 2 and 3 and Exanpl es
-3-5 and 10-12. The synthesis of conpounds of Forrmula |I where B=Nis shown
in Schene 2. Aryl acid chlorides (2-1) on treatnent with prinmary am nes
afford aryl secondary amdes 5 (2-2), whech are reduced with [ithium

al um num hydride in ethereal solvents to yield secondary am nes (2-3).
Subsequent acyl ation of (2-3) with aroyl acid chlorides leads to tertiary
am des (2-4), which are cyclized in hog gﬁﬂiehgaus oxychloride to yield
di hydro isoquinolinium salts (2-5). & [ wi th sodi um borohydride
to al koxytetrahydro isoquinoline?,ﬁigg‘omed by boron tribrom de
denet hyl ation in 10 net hyl ene chlori af fords the target str%eruges. [err]

The synthesis of the conpounds ¢ Fornula | where B=Nis also ri bed 30
bel ow i n Schene 3. S dary a SKQ»gon acyl =6n mmth\b@n roxyar oyl
chloridQ§ (3-2Bm rary des (3-3) oo)eﬂ&llzatlon w th hot
phosphorous oxychlor yleld d dEg Ol§Rgl6|nolln glts (3- Sodi um
bor ohydri de reduction of (3-4) f | owed by “debenzyl ati on wit aaueous
hydrochl oric acid affdrds isoquinolines (3-5),| which-aBgL i
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al kylated with the appropriately functionalized chlorides and denet hyl at ed
with boron tribromde to yield the desired target structures. SCHEME 3
{err] The conpounds of this invention are val uabl e estrogen agonists and
pharmaceutical agents or internediates thereto. Those which are estrogen
agoni sts are useful for oral contraceptida® relief for the synptons of
nmenopause; prevention of threatened or habitual abortion; relief of
dysnenorrhea; relief of dysfunctional uterine 5 bleeding; relief of
endonetri osi s; aGomipduhds o¥ furmala DeherkippBiNtitrofée atepriebaid BCIhe; protddured | on

of excessivy, rowmt h of body hajr i men (hirsutism; the prevention and
treatment d U%@F%ﬁ 6‘\/§‘§’tﬁﬁrl‘%¥ ad’idls%éga;&%%?'ﬁcﬂﬁ’da%a'r eat ment of

at her oscl er osi s; THY §ytfiRédi®df 8B/hpblURAS BERbrmXila 0 HHRPE B8 iSshdvire i SBHEMEb.
beni gn prostatic hyperplasia and prostatic carcinoma obesity; and

suppr essi orf\rgfagisbeflondes (2m)icadreatment withpdrmagyamings affordarglsesandary amides
benefi ci al 8fh egt: I LRk Al evel i, t i ng
and pr oventE Ry ipichrerd Balced Whh G Lot i 3gBUE b et Slentd'd LW 1
ar e est r ogerecagdary sivines (3 Suliseqyentr acykdtion o ii2-Bewith egey acidchisrastieddsssue
and as suc | d be.use in.the treatnent and preyention of breast.
cancer. 15% gﬁ?&oﬁmﬁe& Hj'lébe“ﬂ?'wbr?r%fcyéﬁg‘édﬂt}P?qd%ks)%s%ﬁéusppﬁ%éﬁld’ef g’r yleld
Zur gi (éaldl y d_ihydiml [ lsg:qemﬁngiﬁ?'g%i @§i2§8(iza5)iddlemdgﬁaﬂiolrt owtélha%odﬁ&crb@r@d%e] oRReS,
cta Endoerjno penh), u rles River  Sprague-Daw ey,
CDerr] fe °é‘yﬁe£fg§y%?06ﬁ°f¢tﬂ"%'fe§'r é°@§'é?i}. %%Pf‘qﬁféb’QEWﬁ)aggﬂﬂ@W?f'% ing
made thn@ughxhﬂ§n§Khmﬁaééﬁﬁnﬁﬂmbahﬂkﬁs@&dbh%.bOdy wal I. A segnment of the
right uterine horn is excised, 20 the nyonetrium is separated fromthe

endonmetrium and the segment is cut SCHENE 2

YNH,
RO —4 o
A(CH,),COCI ACCHp) LCONHY

15 2-1 2-2

Z%6 :
q’gs 0 L1A1H,
L\fJ CIC\HT§E
L LTy
ACCH, ) CH,LNY -
CHa)oCHa A(CH,) CHoNHY
20 2-4
lpoc13 23
216
DS
05 1) (H] Compound of Formula I
2) BBr, B = Nitrogen

The syntheéis of the compounds of Formula | where B=N is also described

30 belowin Scheme 3. Secondary amines (3-1) on acylation with benzyloxyaroyl chlorides
(3-2) afford tertiary amides (3-83) which on cyclization with hot phosphorous oxychloride
yield dihydro isoquinoline salts (3-4). Sodium borohydride reduction of (3-4) followed

by debenzylation with aqueous hydrochloric acid affords isoquinolines (3-5), which are



| ongi tudinally. A 5x5 mm section of the endonetrium wth the epithelial

| ining apposed to the body wall, is sutured at its four corners to the
mmuscl e using polyester braid (Ethiflex, 7-0[err]). The criterion of a
viable graft is the accunulation of fluid simlar to that which occurs in
the uterus as a result of oestrogen stinugation. 25 Three weeks
after transplantation of the endonetrial tissue (+3 weeks) the animals are
| apar ot om zed, the volune of the explant (length x width x height) in nm

was neasured with caljpers, an r e i

i njected sca”F‘sz“eg ‘%@b{& %p[r ﬂpri%eit&/ﬁ%}@g’q{'ze%dﬁflgﬁﬁ%%d%@&g‘faﬁgi or%%gﬁﬁ bc?{ on
Formul a |. w\Bidmide tb8euld fige Gesimtbiargaistresiremts are injected sc with 0.1

m /day of corn oil for 3 weeks served as 30 controls. At the end of 3 week
treatment period (+6 weeks), theS@HEAH s3are I'aparotoni zed and the vol une
of the explant determ ned. Ei ght weeks after cess dr{gg of treatnent (+14
weeks) the animals are sacrificed; the explant ar sured again.
Statisti&al anal ysis. of the explant volune is by anal ysi s of variance.
-20- Effect on gy e Weight Mal e Sprague- Dawlley rlats, three nonths of
age are adm ni st eregBs t an injection&\tﬁﬂ& vehi gl e (10% et hanol
in water), estradiol (ﬁ%Fﬁ?FS@EYtestosterone (1 ngl/ Q)g- or a conpound
of formula | daily §9i 14 days (n =6/group). Aftepl—?qgl days the aninals
are sacrificed, the"prostate is renoved and the wé:t ate weight is
determ ned. Mean weight is determ ned and statistical significance (p<0.05)
is determ ned conpared to the vehicle-treated grloup using Student's t-test.
The conp8unds of formula | significantly (P<0.0%) decrease prostate weight

conpared to vehicle. Testosterong”Ras no effect whjle estrogen at 30
[err]g/kg 10 significantly re8lkced pst at e wei ght .
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Bone mi neral density Bone mineral density, a nmeasure of bone m neral
content, accounts for greater than 80% of a bone's strength. Loss of bone
‘'mi neral density with age and/ or di sease reduces a bone's strength and
renders it nore prone to fracture. Bone 15 mineral content is accurately
measured in people and animals by dual x4gay absorptionetry (DEXA) such
that changes as little as 1% can be quantified. W have utilized DEXA to
eval uate changes in bone nmineral density due to estrogen deficiency

follow ng ovari ep{edBonSalirtisCalf fHMMANtRh QYA VRSdbl@NestidRAl ERBhistd tdhd
vehicle, estradiol (E2), keoxifen (raloxifen),_or other estrogen agonjsts.
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Each group contains at |east 6 an Mean bone m neral density Is
obt ai ned f endguerending mypetahdlesteioiestia. cal di fferences (p<0.05) fromthe

vehi cl'e-treat ed oyar ect e, AR o7 HAETRRSHAN 5% SR EIhi e hAE T Bk, e

test. -21-
also antiestrogens in breast tissue and as such would be useful in the treatment and

prevention of breast cancer.

15 Control and Prevention of Endometriosis

The protocol for surgically inducing endometriosis is identical to that described
by Jones, Acta Endoerinol (Copenh) 106:282-8. Adult Charles River Sprague-Dawley
CD® female rats (200-240 g) are used. An oblique ventral incision is made through the

skin and musculature of the body wall. A segment of the right uterine horn is excised,

20 the myometrium is separated from the endometrium, and the segment is cut
longitudinally. A 5x8 mm section of the endometrium, with the epithelial lining apposed
to the body wall, is sutured at its four corners to the muscle using polyester braid
(Ethiflex, 7-0®). The criterion of a viable gratft is the accumulation of fluid similar to that
which occurs in the uterus as a result of oestrogen stimulation. _

25 . Three weeks after transplantation of the endometrial tissue (+3 weeks) the
animals are laparotomized, the volume of the explant (length x width x height) in mm
was measured with calipers, and treatment is begun. The animals are injected sc for
3 weeks with 10 to 1000 pg/kg/day of a compound of Formula |. Animals bearing
endometrial explants are injected sc with 0.1 mi/day of corn oil for 3 weeks served as

30 controls. At the end of 3 week treatment period (+6 weeks), the animals are
laparotomized and the volume of the explant determined. Eight weeks after cessation
of treatment (+14 weeks) the animals are sacrificed; the explant are measured again.

Statistical analysis of the explant volume is by an analysis of variance.



In vitro estrogen receptor binding assay An in vitro estrogen receptor

bi ndi ng assay, which neasures the ability of the conpounds of the present
invention to displace [3H -estradiol from human estrogen receptor obtai ned
by reconbi nant nmethods in yeast, is used to determine the estrogen 5
receptor binding affinity of the conpoundsp-of this invention. The materials
used in this assay are: (1) Assay buffer, TD-0.3 (containing 10 nM Tris, pH
7.6, 0.3 Mpotassiumchloride and 5 nM DIT, pH 7.6); (2) The radioligand
used is [B%ﬁg&tgrapl,ioq{atgw%%; med from New Engl and Nuclear; (3) the cold

| i gand used TS estrad ai ned from Sigma (4) reconbi nant hunman estrogen
receptor, hER 1&fale Spragpeawiey oigtsf thrae ewmisurel BEfngre adnipistesed by

pr epar ed |n t
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hydroxyl apatite in 10 mMMtris, pH 7.6 and incubation for 15 mnutes at
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1% Tritq g 8 ?szy rgd‘i&, woya'téwe t7.6. The hydroxylapatite pellets are
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suspende radioactivity is assessed using beta
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determ nations (the concentration of
absorptiometry (DEXA) such that changes as little as 1% can be quantified. We have

utilized DEXA to evaluate changes in bone mineral density due to estrogen deficiency
following ovariectomy (surgical removal of ovaries) and treatment with vehicle, estradioi
(E2), keoxifen (raloxifen), or other estrogen agonists. The purpose of these studies is

20 to evaluate the ability of the compounds of this invention to prevent estrogen deficiency
bone loss as measured by DEXA.

Female (S-D) rats 4-6 months of age undergo bilateral ovariectomy or sham
surgery and allowed to recover from anesthesia. Rats are treated by s.c. injection or
oral gavage with various doses (10-1000 pg/kg/day, for example) of compound of

25 Formulal daily for 28 days. All compounds are weighed and dissolved in 10% ethanol
in sterile saline. After 28 days the rats are killed and femora removed and defleshed.
The femoral are positiofied on a Hologic QDR1000W (Hologic, Inc. Waltham, MA) and
bone mineral density is determined in the distal portion of the femur at a site from 1cm
to 2cm from the distal end of the. femur using the high resolution software supplied by
30 Hologic. Bone mineral density is determined by dividing the bone mineral content by
the bone area of the distal femur. Each group contains at least 6 animals. Mean bone
mineral density is obtained for each animal and statistical differences (p<0.05) from the

vehicle-treated ovariectomy and sham-operated group were determined by t test.



conpound needed to inhibition 50% of the of the total specific tritiated
.estradi ol bound). Specific binding in the presence of varying
‘concentrations of conpound is determ ned 30 and cal cul ated as percent
specific binding of total specific radioligand bound. Data are plotted as
percent inhibition by conpound (linear sgal e) versus conpound concentration
(l og scale). -22- Effect on total cholesterol levels The effect of the
conpounds of the present invention on plasma | evels of total cholesterol is

nmeasured i, the éé?ch%W!rQQeﬁ’i@ybinﬁln%P Sgnpl es are collected via cardiac

puncture fronranesthetr Zed renare (o rats 4-6 nonths of age that are
bilaterally 5 overinedtrerdstregenneceptaratindingiashay, ivdhicho mpeasudes the ability of the
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No. 352). Effect on obesgﬁ Sérague- W ey female rats at 10 nopnths of age,
wei ghi ng applodde rrde ;M BT TgpEES): af2d TordAdiopeansd weed isHaky-estradiol obtained

ovari ect oni Y ' ; di ol
ot 50 [ err [T PITCrAEHENLEER, B MEold i u s S ag Bl o MOm ST E or
8 weeks. TBrecembingnt buman astogen esceptarubEroup. On the |l ast day of the 15
st udy, dy conmosi,ti |l ' ' i ] y X-ray

abosorpﬁ)onet ry %‘r“l‘?g]n% &5%—0 Beg%g?%sgé@sﬁr?ﬁg%ﬁgﬁﬁ@gy&ggéﬁ sof tware
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'n fat bOdgorErc%% ra.{icralr(uj Enct%teggsatxyhv%gs Qﬁ q’?\terh eig as%OcHlLPetds wi81f T[S-%rgyl.lzc% tL\at 4-10
ug of total protein was in each assay well. Using microtitre plates, each incubate
received 50 ul of cold estradiol (nonspecific binding) or the compound solution, 20 uL

16 of the tritiated estradiol and 30 ul of hER solutions. Each plate contains in triplicate
total binding and varying concentrations of the compound. The plates are incubated
overnight at 4°C. The binding reaction is then terminated by the addition and mixing
of 100 mL of 3% hydroxylapatite in 10 mM tris, pH 7.6 and incubation for 15 minutes
at 4°C. The mixtures is centrifuged and the pellet washed four times with 1% Triton-

20 X100 in 10 mM Tris, pH 7.6. The hydroxylapatite pellets are suspended in Ecoscint A

and radioactivity is assessed using beta scintigraphy. The mean of all triplicate data

points (counts per minute, cpm’s) is determined. Specific binding is calculated by
subtracting nonspecific cpm’s (defined as counts that remain following separation of
reaction mixture containing recombinant receptor, radioligand, and excess unlabeled
25 ligand) from total bound cpm’s (defined as counts that remain following the separation
of reaction mixture containing only recombinant receptor, radioligand). Compound
potency is determined by means of IC50 determinations (the concentration of a
compound needed to inhibition 50% of the of the total specific tritiated estradiol bound).
Specific binding in the presence of varying concentrations of compound is determined
30 and calculated as percent specific binding of total specific radioligand bound. Data are
plotted as percent inhibition by compound (linear scale) versus compound

concentration {log scale).



are useful in preventing and treating obesity. 20 ~ Pharmaceuti cal
chem sts will easily recognize that physiologically active conpounds which
have accessible hydroxy groups are frequently adnministered in the form of
pharmaceutical ly acceptable esters. The literature concerning such
conmpounds, such as estradiol, provides a.ggreat nunber of instances of such
esters. The conpounds of this invention are no exception in this respect,
and can be effectively 25 adm nistered as an ester, formed on the hydroxy

groups, j UStfa$ oPNBtalchbleSéréiNeRditar maceuti cal chem stry would expect. Wile
t he mechani'sm has not yet Deen investigated, it is believed that esters are
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acceptabl e salts are often phar rraceu 1C
exanpl e, sal ts rﬁ;yame Dgwfﬁafdemtdratmatr‘ghmocxtrmofcnmmemgrmg dppmxmhata@ 450

hydrochl or | e %Wé#l %%EPAQ& (& rﬁi) LOLRAS omlzegce(ﬂlX)su'J feated oraﬁy with
|nclud|ng agen
vehlcle 17a ethynyl estradiol at 30 yg/kg/day or a compound of formula [ at 10-1000

ug/kg/day for 8 weeks. There are 6 to 7 rats in each sub group. On the last day of the
15 study, body composition of all rats is determined using dual energy x-ray

abosorptiometry (Hologic QDR-1000/W) equipped with whole body scan software which
shows the proportions of fat body mass and lean body mass.

A decrease in fat body mass indicates that the estrogen agonists of formula |
are useful in preventing and treating obesity.

20 Pharmaceutical chemists will easily recognize that physiologically active
compounds which have accessible hydroxy groups are frequently administered in the
form of pharmaceutically acceptable esters. The literature concerning such
compounds, such as estradiol, provides a great number of instances of such esters.
The compounds of this invention are no exception in this respect, and can be effectively

25 administered as an ester, formed on the hydroxy groups, just as one skilled in
pharmaceutical chemistry would expect. While the mechanism has not yet been
investigated, it is believed that esters are metabolically cleaved in the body, and that
the actual drug, which such form is administered, is the hydroxy compound itself. Itis
possible, as has Iohg been known in pharmaceutical chemistry, to adjust the rate or

30 duration of action of the compound by appropriate choices of ester groups.

Certain ester groups are preferred as constituents of the compounds of this
invention. The compounds of formula | may contain ester groups at various portions

as defined herein above, where these groups are represented as -COOR®. R%is C,-C,.



napht hal enesul foni ¢, methanesul fonic and tol uenesul fonic acids, sulfuric
acid, nitric 10 acid, phosphoric acid, tartaric acid, pyrosulfuric acid,
nmet aphosphoric acid, succinic acid, formc acid, phthalic acid, lactic acid
and the like, nost preferable with hydrochloric acid, citric acid, benzoic

acid, maleic acid, acetic acid and propiopsc acid. It is usually preferred
to adm nister a conmpound of this invention in the formof an acid addition
salt, as it is customary in the adm nistration of pharmaceuticals bearing a
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adm nistration rates of the conpounds is from about O. ng/ day to about 50

my/ day. addition salt, as it is customary in the administration of pharmaceuticals bearing a basic
16 group such as the pyrrolidino ring.

The compounds of this invention, as discussed above, are very often
administered in the form of acid addition salts. The salts are conveniently formed, as
is usual in organic chemistry, by reacting the compound of this invention with a suitable
acid, such as have been described above. The salts are quickly formed in high yields

20 at moderate temperatures, and often are prepared by merely isolating the compound
from a suitable acidic wash as the final step of the synthesis. The salt-forming acid is
dissolved in an appropriate organic solvent, or aqueous organic solvent, such as an
alkanol, ketone or ester. On the other hand, if the compound of this invention is
desired in the free base form, it is isolated from a basic final wash step, according to

25 the usual practice. A preferred technique for preparing hydrochlorides is to dissolve
the free base in a suitable solvent and dry the solution thoroughly, as over molecular
sieves, before bubbling hydrogen chioride gas through it.

The dose of a compound of this invention to be administered to a human is
rather widely variable and subject to the judgement of the attending physician. It

30 should be noted that it may be necessary to adjust the dose of a compound when it
is administered in the form of a salt, such as a laureate, the salt forming moiety of
which has an appreciable molecular weight. The general range of effective

administration rates of the compoulnds is from about 0.05 mg/day to about 50 mg/day.



A preferred rate range is fromabout 0.25 ng/day to 25 ng/day. O course,
It is often practical to adm nister the daily dose of conmpound in portions,
at various hours of the day. However, in any given case, the anount of
conmpound adm nistered wi || depend on such factors as the solubility of the
active conponent, the fornulation used ar24the 5 route of adm nistration.
The route of adm nistration of the compounds of this invention is not
critical. The conpounds are known to be absorbed fromthe alinentary tract,
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conmpounds. Aute 8f adimistsiah. t ypes of conpositions may be used, including
tabl ets, chewable tablets, capsules, solutions, parenteral sol uti ons,
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including tablets, chewable tablets, capsules, solutions, parenteral solutions, troches,
15 suppositories and suspensions. Compositions are formulated to contain a daily dose,
or a convenient fraction of daily dose, in a dosage unit, which may be a single tablet
or capsule or convenient volume of a liquid.
Any of the compounds may be readily formulated as tablets, capsules and the
like; it is preferable to prepare solutions from water-soluble salts, such as the
20 hydrochloride salit.
In general, all of the compositions are prepared according to methods usual in
pharmaceutical chemistry.
- Capsules are prepared by mixing the compound with a suitable diluent and
filling the proper amount of the mixture in capsules. The usual diluents include inert
25 powdered substances such as starch of many different kinds, powdered cellulose,
especially crystalline and microcrystalline cellulose, sugars such as fructose, mannitol
and sucrose, grain flours and similar edible powders.
Tablets are prepared by direct compression, by wet granulation, or by dry
granulation. Their .formulaﬁons usually incorporate diluents, binders, lubricants and
30 disintegrators as well as the compound. Typical diluents include, for example, various
types of starch, lactose, mannitol, kaolin, calcium phosphate or sulfate, inorganic salts
such as sodium chloride and powdered sugar. Powdered cellulose derivatives are also

useful. Typical tablet binders are substances such as starch, gelatin and sugars such



and sucrose, grain flours and sim |l ar edible powders. Tablets are prepared
by direct conpression, by wet granulation, or by dry granulation. Their
formul ati ons usually incorporate diluents, binders, |ubricants and 30
disintegrators as well as the conpound. Typical diluents include, for
exanpl e, various types of starch, |actosgg. mannitol, kaolin, calcium
phosphate or sulfate, inorganic salts such as sodi um chl ori de and powdered
sugar. Powdered cellul ose derivatives are al so useful. Typical tablet
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al gi ns and guns. Taletdipigtagraloraare substanses whighswelbwben wetted to break up the
met hyl cel | ' 1 , .
sponge, _catran andpaasc Y coiddina: THERMLIGE: hPRE, BUIERIAESEE RN ang
car boxynet lgunss| Moteopastictilerly.escinping potate btarchesd mashylediiulase, agal, tentanitey |

sul fate4 aT 0 | . as . a flavor.and, seal ant, or
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usi ng |l arge gy ts of ¢ easant -tasti ng substances such as mannitol in the
forrrulatior?,o<‘§[‘§“a§"¥|cﬁﬁl | -established in the art.

Tablets are often coated with sugar as a flavor and sealant, or with film-forming

protecting agents to modify the dissolution properties of the tablet. The compounds
15 may ailso be formulated as chewable tablets, by using large amounts of pleasant-tasting
substances such as mannitol in the formulation, as is now well-established in the art.

When it is desired to administer a compound as a suppository, the typical bases
may be used. Cocoa butter is a traditional suppository base, which may be modified
by addition of waxes to raise its melting point slightly. Water-miscible suppository

20 bases comprising, particularly, polyethylene glycols of various molecular weights are
in wide use.

The effect of the compounds may be delayed or prolonged by proper
formulation. For example, a slowly soluble pellet of the compound may be prepared
and incorporated in a tablet or capsule. The technique may be improved by making

25 pellets of several different dissolution rates and filling capsules with a mixture of the
pellets. Tablets or capsules may be coated with a film which resists dissolution for a
predictable period of timé. Even the parenteral preparations may be made long-acting,
by dissolving or suspending the compound in oily or emulsified vehicles which aliow
it to disperse only slowly in the serum.

‘30 The following examples will serve to illustrate, but do not limit, the invention

which is defined by the claims.
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10 palladium hydroxide on carbon was hydrogenated at 50 psi at 20°C for 19 hr.
Filtration and evaporation provided 863 mg (93%) of cis-1-{2-[4-(6-methoxy-2-phenyl-
1,2,3,4-tetrahydronaphthalen-1-yl)phenoxy]ethyl}pyrrolidine: 'H-NMR (CDCl,): &
3.50-3.80 (m, 3H), 3.85 (s, 3H), 4.20-4.40 (m, 3H), 6.80-7.00 (m, 3H); MS 428
(PT+1).

15 Step B

To a solution of 400 mg (0.94 mmol) of the product from Step A in 25 ml of
methylene chioride at 0°C was added, dropwise with stirring, 4.7 mi (4.7 mmol) of a
1.0 M solution of boron tribromide in methylene chloride. After 3 hours at room

temperature, the reaction. was poured into 100 ml of rapidly stirring satd aq sodium
20 bicarbonate. The organic layer was separated, dried over sodium sulfate, filtered,

and concentrated to afford 287 mg (74% yield) of the title substance as the free

base. 'H-NMR (CDCl,): 6 3.35 (dd, 1H), 4.00 (t, 2H), 4.21 (d, 1H), 6.35 (ABq, 4H).

The corresponding hydroéhloride salt was prepared by treating a solution of the

base with excess 4N HCl in dioxane, followed by evaporation to dryness and ether
25 trituration (MS: 415 [P* + 1]).

An alternative method useful for the preparation of Example 1 is described
below.
Step A

1-{2-[4-(6- MethoxxL-S 4-dihydronaphthalen-1-yl)phenoxylethy{}pyrrolidine: A mixture of
30 anhydrous CeCl, (138 g, 560 mmol) and THF (500 mL) was vigorously stirred for 2 h.

In a separate flask, a solution of -1 -[2-(4-bromophenoxy)ethyl]pyrrolidine (100 g, 370

mmol) in THF (1000 mL) was cooled to -78°C and n-Buli (2.6 M in hexanes, 169 mL,

440 mmol) was slowly added over 20 min. After 15 min, the solution was added to the




hydrochl oride) (1.0 g, 2.16 mmol) in 20 nL of absol ute ethanol containing
1.0 g of 10 pal |l adi um hydroxi de on carbon was hydrogenated at 50 psi at
20[err]C for 19 hr. Filtration and evaporation provided 863 ng (93% of
cis-1 -{2-[4-(6-nmethoxy-2-phenyl -

1, 2, 3, 4-tetrahydronapht hal en- 1-yl ) phenoxybgt hyl } pyrrolidine: "H NVR [err]
[err] 3.50-3.80 (m 3H), 3.85 (s, 3H), 4.20-4.40 (m 3H), 6.80-7.00 (m
3H); Ms 428 [err] 15 Step B To a solution
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excess 4N HCl in dioxane, followed by evaporation to dryness and ether 25
trituration’®BIULALS [AYEEWAF funmqr)waS)glﬁda!v' heEh St (2% Fae sBebinask anganis layers
preparation i ' idd 6- -
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"H NMR (250 MHz, CDCl,): 6 7.27 (d, J = 8.7 Hz, 2H), 6.92-6.99 (m, 3H), 6.78 (d, J
= 2.6 Hz, 1H), 6.65 (dd, J = 8.6, 2.6 Hz, 1H), 5.92 (t, J = 4.7 Hz, 1H), 4.16 (t, J = 6.0
15 Hz, 2H), 3.80 (s, 3H), 2.94 (t, J = 6.0 Hz, 2H), 2.81 {t, J = 7.6 Hz, 2H), 2.66 (m, 2H),
2.37 (m, 2H), 1.84 (m, 4H).
Step B
1-{2-[4-(2-Bromo-6-methoxy-3.4-dihydronaphthalen-1-yl)\phenoxylethyl}pyrrolidine:
Pyridinium bromide perbromide (21.22 g, 60.55 mmol) was added portionwise to a
20 solution of 1-{2-[4-(6-methoxy-3,4-dihydronaphthalen-1-yl)phenoxy]ethyl}pyrrolidine
(28 g, 72 mmol) in THF (700 mL). The reaction was stirred for 60 h. The precipitate
was filtered through a Celite pad with the aid of THF. The off-white solid was dissolved
in CH,Cl, and MeOH and was filtered away from the Celite. The organic solution was
washed with 0.5 N aq HCl followed by satd NaHCO, (aq). The organic solution was
25 dried {(MgSOQ,), filtered, and concentrated to provide a brown solid (21.5 g, 83%). 'H
NMR (250 MHz, CDCl;): 6 7.14 (d, J = 8.7 Hz, 2H), 6.97 (d, J = 8.8 Hz, 2H), 6.71 (d,
J = 2.2 Hz, 1H), 6.55 (m, 2H), 4.17 (t, J'= 6.0 Hz, 2H), 3.77 (s, 3H), 2.96 (m, 4H), 2.66
(m, 4 H), 1.85 (m, 4H).

Step C
30 1-{2-[4-(6-Methoxy-2-phenyl-3.4-dihydronaphthalen-1-yl)phenoxylethyi}pyrrolidine
hydrochloride (Nafoxidene hydrochloride): To a mixture of 1-{2-[4-(2-bromo-6-methoxy-

3,4-dihydronaphthalen-1-yl)phenoxy]ethyl}pyrrolidine (19 g, 44 mmol), phenylboronic
acid (7.0 g, 57 mmol), and tetrakis(triphenylphosphonium)palladium (1.75 g, 1.51 mmol)




-27- CeCl3 slurry cooled at -78C via cannula and the reaction was stirred
for 2 h at -78[err]C. A solution of 6-nethoxy-1-tetralone (65.2 g, 370
'rmol ) in THF (1000 nlL) at -78[err]C was added to the arylceriumreagent via
cannula. The reaction was allowed to warmslowy to roomtenperature and
was stirred for a total of 16 h. The m xpgre was filtered 5 through a pad
of celite. The filtrate was concentrated in vacuo and 3 N HO (500 nL) and
[err] (500 nL) were added. After stirring for 15 mn, the |layers were
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Step B 1 -ﬁ?ovweo(é’n ﬁaenena 7B Pprodud; di hydr onapht hal en-
-yl) phenoxy] et hyl } pyrrol i di ne: Pyr| di ni.um brom de perbrom de (21.22 g,
60.55 mmol ) was added portionwi se to aShap Bol uti on of

Lighne (23
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concentrated to vide a brown solid
dded all?d %e m?xture was hydsrogenatéd on a garr s%é?@r at 50°C and 50 psi for 68

15 h. The catalyst was filtered off with the aid of celite and the solvents were removed in

vacuo. The resulting white solid was dissolved in CH,Cl, and the solution was washed
with satd NaHCO, (aq). The organic solution was dried (MgSO,), filtered, and
concentrated to yield an off-white solid (62.6 g, 90%). '
Step E
20 cis-6-Phenyl-5-[4-(2-pyrrolidin-1-ylethoxy)phenyl]-5,6,7.8-tetrahydronaphthalene-2-of:
A mixture of cis-1-{2-[4-(6-methoxy-2-phenyl-1,2,3,4-tetrahydronaphthalen-1-
yl)phenoxy]ethyli}pyrrolidine (12 g, 28 mmol), acetic acid (75 mL}), and 48% HBr (75 mL)
was heated at 100°C for 15 h. The solution was cooled and the resulting white
precipitate was collected by fitration. The hydrobromide sait (9.6 g, 63%) was
25 dissolved in CHCl/MeOH and was stirred with satd NaHCO, (aqg). The layers were
separated and the aqueous layer was further extracted with CHCl,/MeOH. The

combined organic layefs were dried (MgSQ,), filtered, and concentrated to yield
product as an off-white foam. 'H NMR (250 MHz, CDCL,): & 7.04 (m, 3H), 6.74 (m,
2H), 8.63 (d, J = 8.3 Hz, 2H), 6.50 (m, 3H), 6.28 (d, J = 8.6 Hz, 2H), 4.14 (d, J = 4.9

30 Hz, 1H), 3.94 (t, J = 5.3 Hz, 2H), 3.24 (dd, J = 12.5, 4.1 Hz, 1H), 2.95 (m, 4H), 2.78 (m,
4H), 2.14 (m, 1H), 1.88 (m, 4H), 1.68 (m, 1H).



NVR (250 MHz, [err] [err] 7.14 (d, J = 8.7 Hz, 2H), 6.97 (d, J = 8.8 Hz,
2H), 6.71 (d, J = 2.2 Hz, 1H), 6.55 (m 2H), 4.17 (t, J = 6.0 Hz, 2H), 3.77
(s, 3H, 2.96 (m 4H), 2.66 (m 4 H, 1.85 (m 4H). Step C30 1 -{2-

[ 4- (6- Met hoxy- 2- phenyl - 3. 4- di hyt dr onapht hal en- 1

-yl) phenoxyl et hyl } pyrrolidi ne hydrochlorlde (Naf oxi dene hydrochl oride): To
a mxture of 1 -{2-[4-(2-brono-6- nethoxy

3, 4-di hydr onapht hal en- 1-yl ) phenoxyl et hyl } pyrrolidine (19 g, 44 mmol),
phenyl boronic acid (7.0 g, 57 mmol ), and
tetrakls(trlphenylphosphonlun)palIamﬁﬁﬂMﬁLig g, 1.51 nmol) -28- in THF
(300 n) was, added | 123 rondBRthBRAGLION
was heat ed e organi c

| ayer was washed with [err] fol | owed byBtép Ane. The organic sol uti on was

dried [err] filt d
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was allowed to crystallize fromsolution an t I d
by filtrati1BRC wsheddRd sIoRBnS Jrmt d- HavTRiE o id?éSM?’ ?‘HY'HE"@H '?‘é“’\v’/\‘%ﬁﬁﬁgk eete
provi ded a&eﬁﬁghtd’a&nﬁL wéde’togNé’rfn ’R‘I 80C tand W &PstirekDiof 18-hts. After addition of
-{2-[4-(6- oxy- 2- phenyl - 3, 4-tetrahydronapht hal en-1 -

yl ) phenoxy M@tmr}qgwlfagtwlmwﬁa etller the organic layers were combined, dried over

-{2-[4-(6- F@a@?}\%ﬁén’?s@%‘wﬁhte?ﬁtﬁ rﬂ# ﬁfé?ﬁ.%?é& heligReds to yield 363 mg (73%) of
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with the aid of celite and the sol vent StegeBe renoved in

Using the boron tribromide deprotection procedure described in Example 1
Step B, 363 mg (0.85 mmol) of the product of Step A was converted to 240 mg
16 (68%) of the title compound. 'H-NMR (CDCl;): 6 4.02 (d, 1H), 4.45 (m, 2H), 7.00
(d, 2H). The corresponding hydrochloride salt was prepared as described in Step B
of Example 1 (MS 414 P*+1).
EXAMPLE 3
1 -(4’-Pvrrolidinoethoxvnhenvl)-2-(4"-hvdroxvphenvl)—6-hvdroi<v—1 2,.3.4-
20 " tetrahydroisoquinoline hydrochloride '
Step A
3-Methoxyphenylacet-4-methoxyanilide. A solution of 20.0 g (0.120 mole) of
3-metﬁoxyphenylacetic acid and 40 mi (65.3 g, 0.549 mole) of thionyl chloride in 100
ml of benzene was heated at reflux for 2 hours and evaporated to dryness to afford
25 the cqrresponding acid chloride (assume 0.120 mole). The acid chloride was
slurried in 50 mi of ether and added to a mixture of 4-methoxyaniline in 100 mi of
ether at 0°C. After stirri"ng at 20°C overnight, the slurry was filtered to afford a solid
which was washed with water, 5.5% aq HCI, water, and ether. Subsequent drying
over P,O, in vacuo for 4 hr. yielded 19.7 g (60%) of the title substance as a white
30 solid. 'H-NMR (CDCl,): & 3.70 (s, 2H), 3.77 (s, 3H), 3.81 (s, 3H).
Step B
N-(4-Methoxyphenyl)-2'-(3"-methoxy phenethylamine) hydrochloride: A slurry
of 19.6 g (0.072 mol) of the product of Step A and 6.04 g (0.158 mol) of lithium




vaéuo The resulting white solid was dissolved in [err] and the solution
was washed with satd NaHCO3 (aq). The organic solution was dried [err]
filtered,- and concentrated to yield an off-white solid (62.6 g, 90%. Step
E 20 cis-6-Phenyl-5- [4-(2-pyrrolidin- 1 _ _

-yl et hoxy) phenyl ] -5, 6, 7, 8-t etrahydronapht hal ene-2-ol: A mixture of cis-1
-{2- (4-(6- net hoxy-2-phenyl -1, 2, 3, 4-t et rahydr onapht hal en- 1 -

yl ) phenoxy] et hyl } pyrrolidine (12 g, 28 nmol ) aceti c aC| d (75 m), I and 43%
HBr (75 rrL) t. r fo C an
the resul ti ng mﬂ%?@ﬁggll%ﬁggﬁ O\r/fvaes%%o ec ogg'ofx C}ber?slva te%%(sgm
hydr obr om de8 $ied.t ExGess @dl@ﬁ%lfﬂﬁﬂeé’&yﬂt&té@%\wﬁd dedi ér&:;] thle m&d_xrmlssmtleréoed
with satd [err e arate a e aqyeous | ayer was
further ex% ?%%N@%ﬁg%t“ﬂtw%@ﬁqy%i ﬁ%ﬁﬁ YEaHPe T'% aver %Vé’r% ed [err]
filtered, anﬁgﬁeﬁamwlﬁwdna @on:@hﬂat@:l adyi@td R382Y &ftﬁe\ﬁﬂéfs@bétﬁﬁé@ as 'ﬂ‘xé\"\’R
(250 MHz, [err] £ ) N&ﬂp I—P 2H) , 3 (d , 2H),
6.50 (m HC! salb&H 1. J"N pEL): 261)31&('1142(61 3321111425) 33)7Hts 3t|+l)3 78. 94
(t, J = 5.3Hz H)2H) 3.24 (dd, J = 12.5, 4.1 Hz, 1H), 2.95 (m 4H), 2.78
(m 4H), &4 (M 1H), 1.88 (m 4H), 1.68 (m 1H). -29- EXAMPLE 2

Tr ans- 6- phenyl 5-[4-(2- pyrrolldln 1 Step C T ot f
-yl - et hoxv) pheny 0 sol utign o
cis-1 -{2- [4(6-“ ' T%Sasu"y°?
1-yl )phenOXAyBatgh({Dlﬂqawnbbldfdnmprddﬁﬁﬂo@teplB hﬁdrmma; orma@nﬁal)@ff dl5 m&t hylb -
sul f oxi was ad n- buty
lithi uqu%n ‘?1'8?8 é’y amg}fc'f'%g)nmf\ﬁg%gf Wﬁéd‘dpﬁé\ﬁamrﬁ gl 9@% EFPiy@Xé{HSnWé

stirred forchl&idy fpregirbe fronsl@idol @(0.0f3 mol) of the corresponding benzoic acid and
7.13 g (0.059 mol) of thionyl chloride in 35 ml of benzene] in 50 ml of ether at 20°C

and the reaction was stirred overriight. After decantation from a precipitate, the

ether solution was washed with 5§% aq HCI, water, brine, dried over magnesium
16  sulfate, filtered and evaporated to dryness to yield 5.58 g of the title substance
(73%). 'H-NMR (CDCl,): 6 3.00 (m, 2H), 3.75 (m, 9H}, 4.05 (m, 2H). |
Step D
1-(4'-Benzyloxyphenyl)-2-(4"-methoxyphenyl)-6-methoxy-3,4-dihydro

isoquinolinium chioride: A solution of 1.04 g (2.22 mmol) of the product of step C in

20 5 mi of phosphorous oxychloride was heated at 100°C for 2.5 hrs. The reaction
was evaporated to dryness and partitioned between ethyl acetate/water. The ethy!
acetate layer was dried over anhydrous magnesium sulfate and concentrated to
yield 1.03 g of the title substance és an oil (96%). 'H-NMR (CDCL,): & 3.46 (t, 2H),
3.80 (s, 3H), 4.00 (s, 3H), 4.55 (t, 2H).

25 Step E

1 -(4- Benzvloxvphenvl) 2-(4"-methoxyphenyl}-6-methoxy-1,2,3.4-

tetrahydroisoguinoline: "To 1.00 g of the product of Step D (2.07 mmol) in 10 mi of
methanol was added 200 mg (5.28 mmol) of sodium borohydride. After stirring 19
hrs at 25°C, the precipitate was collected and dried in vacuo to yield 611 mg (66%)

30 of the title substance as a foam. 'H-NMR (CDCL,): 6 2.95 (m, 2H), 3.50 (m, 2H),
3.71 (s, 3H), 3.78 (s, 3H), 5.09 (s, 1H).



wat er and extraction with ether, the organic |ayers were conbined, dried
over magnesium sulfate, filtered and concentrated to dryness to yield 363
ng (73% of 10 the trans-6-net hoxydi hydronapht hal ene. [err]H NVR [err]

[err] 3.45 (m 2H), 3.82, (s, 3H, 4.06 (d, 1 H, 4.45 (m 2H), 6.80 (d,
2H). Step B Using the boron tribrom de d@protection procedure described in
Exanple 1 Step B, 363 ng (0.85 mmol) of the product of Step A was converted
to 240 ng 15 (68% of the title conpound. [err]HNWR [err] [err] 4.02 (d,
1H), 4.45 (m 2H), 7.00 (d, 2H). The costegspondi ng hydrochl oride salt was
prepared as described in SteplB of Exanple 1 (N5 414 P err]+1). EXAMPLE 3 1

-(4'-Pyrrolidinak Arhlydrawal p2(4l-methaxyphamypfomethioxdfdds 1 2 3 4- 20
tetrahydr O'tét? o‘?&kb ng'l}fgar B%Ib &e: S?\%hﬁlon of 611 mg (1 35 mmoa of th
3- Met hox : sol ution of 120 nol e)

of 3-net howpﬁmmfﬁém EcnﬁcmbIOiamhmcaaniC(w § g, ofodlgmierm%ye%tﬁdtahﬁaﬁw
hi d
oo 0o Tor 8! L oSHAE s RS Undlo B84 il ad Sl MR

0.120 nol e)wata'meTfaa:iitté cithpounkk wasdsalatedr(il 88 mgy Es%)rﬁs thie mehpntatadld added to
a mxture Qf th ni,l 0] e t stirring
at 20[err]% nfﬁ syﬂt 5’@&4%@5% ‘?%%?%rc}ﬁ'poggfsf éﬁia%s%‘ﬁsdqml ch was
washed with water, 5 S%aq HO, water, sdglaet her. Subsequent drying over
[err] in vacuo for 4 hr yiel ded 19. 7 0 (60% of the title substance as a
white 30 solid. 1-{4-Ryrolidingsthexyphe ~ 8)-6-maghoxy-1g9,94s
Step B My (4at Ink: 26 63 5&@3 eah hiid V&H&?B fepde: A
sIurrygl?g'egﬁﬂg"(‘%ﬁg‘slyrﬂj[)2]-0§l Lhrgp of St ep %g gf
mol ) of | i ihBumhof dioxane and 1 mi of DMF was added 152.8 mg (3 82 mmol) of 60%

sodium hydride mineral oil dispersion. After stirring at 45°C for 0.5 hr., 65 mg

(0.382 mmol) of 2-chlorcethylpyrrolidine hydrochloride was added slowly portionwise

and was stirred for 3 hr at 45°C. After addition of water, the reaction was extracted

15 with ethyl acetate. The ethyl acetate layer was dried over anhydrous magnesium
sulfate, filtered, and concentrated to yield 203 mg of crude product which was
chromatographed on silica gel with chloroform/methanol (99:1) to afford 78 mg
(45%) of the title substance. 'H-NMR (CDCl,): & 2.85 (m, 2H), 3.72 (s, 3H), 3.79 (s
3H), 4.00 {t, 2H), 5.50 (s, 1H).

20 Step H

1-{4'-Pyrrolidinoethoxyphenyl)-2-(4"-hydroxypheny!)-6-hydroxy-1,2,3,4-
tetrahydroiosquinoline hydrochloride: To a.solution of 756 mg (0.164 mmol) of the
product of Step G in 5 mi of methylene chioride at 0°C was added dropwise 0.82 mi
(0.82 mmol) of 1.0 M boron tribromide in methylene chloride. After stirring at 0°C
25 for 0.5_ hr, the reaction was allowed to process at 20°C for 2 hrs. The reaction was

poured into ice cold satd aq sodium bicarbonate. The supernatant was filtered off

from the gum which was' dissolved in methanol, dried over magnesium sulfate,
filtered and evaporated to dryness to yield 53 mg (75%) of the title substance as a
foam. 'H-NMR (CD;,OD): d 4.02 (m, 2H), 5.50 (s, 1H), 6.50-7.00 (m, 11H), The

30 hydrochloride salt prepared in the usual manner was a white solid: MS 431 (P*+1).



-30- alum num hydride in 130 ml of ether and 75 m of di oxane was heated at
35[err]C for 48 hrs. Excess sodium sulfite decahydrate was added and the

‘m xture was filtered and washed with 5% aq HC . The organic | ayer was dried
over anhydrous magnesi um sul fate and concentrated to yield 10.84 g of the
title substance as the 5 HCl salt (51%. gobHFNWMR [err] 6 3.15 (m 2H), 3.42
(m 2H), 3.71 (s, 3H), 3.74 (s, 3H. Step C

N-2- (3" - Met hoxphenet hyl ) - 4" - benzyl oxybenz-4"-nmet hoxvanilid : To a slurry of
4.83 g (0.164 nol) of the product of d 2.12 g (0.0164 nol) of 10
di i sopropyl ethylamne in 50 m of et hé—(g&gggg"ndded 0.013 nol of

4- benzyl oxybenzayfe'-eirrslidirtteeth quvep-pivedyif-2 40 13:dodkyveph ey D83y drrixy-10d, 314he
correspondi ng benzoic acid and 7.13, 0. 059 I f.thionyl chloride in 35
m of benzene] in 50 m of eﬁ&@&é&%&%@&&@g—c@&éﬂﬁeaction was stirred
overnight. After decantation froma pregepigate, the ether solution was
washed with 5% aq HQ, water, brine, dried over magnesium 15 sulfate,

filt er edSaddEsChlose-Sravidyl-Zady-matioxypheny)-§-methoxys of the title substance
(7399 . ' H NMRs (UL AU drbRbauinBlifid: Sisfiy t@\@ﬁrgbadurgs desdriBedS6) ExdmpPr 4 m 2H) .
Step D1 - -Benzyl oxyp yI)=-2-(4"-"net oxvphen%I).- 6- met hoxy- 3, 4-di hydro

i soqui nol i egariked oy stee C, Aubstituting B-cifloronigatinpyl 2hridemien 4-benzyidiybenzelict of
step Cin . f N r i de was heated at 100C for 2.5
hrs. The re%g'!:q?'fj?hth\%ﬁ@%@%ﬁ%&%&é@#ﬁ&?b‘%&éss and partitioned between ethyl
acetate/water. The ethyl acetate |ayer StagBdri ed over anhydrous nagnesi um
sul fate @Lnd concetE,ated.to ield 1.03 f the title subs% an oi l
(96% 1 NVR [1"‘ /1 lln A - XypiRen -P-ME 1

(t, 2H). tetrahydroisoquincline: The product of Step A (500 mg, 1.31 mmol) was slurried in

10 mi of toluene and treated with 364 mg (6.52 mmol) of potassium hydroxide, 346

o
O

mg (1.31 mmol) of 18-crown-6, and 318 mg (2.76 mmol) of 1-(2-
hydroxyethyl)pyrrolidine. After heating at 80°C for 18 hr, the reaction was cooled,
15 diluted with water, and extracted with ethyl acetate. The combined organic extracts
were washed with brine, dried over magnesium sulfate, filtered, and concentrated to
dryness to afford 5§75 mg of a foam Chromatography on silica gel using 97.5%
chloroform/methanol (9:1) and 2.5% conc. NH,OH yielded 127 mg (21%) of the title
substance. 'H-NMR (CDCl,): & 2.50 (m, 4H), 2.90 (m, 4H), 3.42 (m, 2H), 3.72 (s,
20 3H), 3.79 (s, 3H), 4.39 (t, 2H), 5.05 (s, 1H).
Step C
The product of Step B was deprotected according to the procedure of
Example 1 and converted to the hj/drochloride salt in the usual manner to afford the
title substance. 'H-NMR (CDCl,): 6 2.55 (m, 2H), 5.45 (s, 1H); MS (P*+1) 432.
25 . EXAMPLE &
1-(4-Azabicycloheptanoethoxyphenyl)-2-(4"-hydroxyphenyi)-
6-hydroxy-1,2,3 4-tetrahvdroisoquinoline hydrochloride

Using the procedures of Example 3, substituting in Step C, 4-(2’-
azabicyclo[2.2.1]heptanoethoxy)benzoic acid for 4-benzyloxy benzoic acid, followed
30 by the employment of Steps D, E. and H, the title substance was obtained as a
white solid. 'H-NMR (CDCl,): & 2.95 (m, 3H), 3.90 (s, 1H), 4.15 (t, 3H), 5.42 (s,
1H); MS 457 (P*+1).



25 Step E 1 '

- (4' - Benzyl oxyphenyl) - 2- (4" - met hoxvphenyl ) - 6- net hoxy- 1, 2, 3, 4- .
tetrahydr0| soquinoline: To 1.00 g of the product of Step D (2.07 mmol) in
10 m of nethanol was added 200 ng (5.28 mmol) of sodi um borohydride. After
stirring 19 hrs at 25[err]C, the precipitagg was collected and dried in
vacuo to yield 611 ng (66% 30 of the title substance as a foam 'H NWR
[err] [err] 2.95 (m 2H), 3.50 (m 2H), 3.71 (s, 3H), 3.78 (s, 3H), 5.09

(S, 1 H) -31- Step F 1 EXAMP 6

- (4' - Hydr oxyphenyl - 2- (4" - net hoxyphenyl)“?‘r‘r_e“'rEhD xy-1, 2, 3 4-
t et r ahydr oi soqui nol i ne (iyil-GEhleny! pyrsilic gl 8]

the product of Step Ein 6 n qéf of d| oxane was
heated at 90[err]C 5 for- 5 hrs. =% Ferroved i n vacuo and the
aqueous | ayer diluted with water. The tlsiep morrpound was i sol at eg (7%55 ny,
:ZBI?;/() 23723@? éec'c?' tgt ed g.drochl o e al t Ascla_,_utlon o¥25<;1br[o%c£pyndme (1&5S

- (4" - Pyrr ol iglieaae et ysiuanderid KaH 6. eetghownﬂhegyi 2-§ydf8h§&%wp1yn%n&né 10
t et rahvdr oi 5(1') uinoline: To a sl urry of t'he product
of Step F i %smg JR6 8 mralk aRdd Srcremwnd (CﬁQFma/a% 14aoragl) im gnatakeenes(180 n?htc'):nl )
of 60% sodi ber I r

For 0.5 hr. NescHedod o TOOCTEL ] - oF1e SBRE) Ras cEblck toTpbA teih e?%*uf'?hf%r.de
was added sl"‘tm?"yaffﬂ) 104 wese adder . whbe organie lhyeowas washed Miﬁ[\eate] éhd/éhpl_ﬁr
addi ti onq@f t r,a t hyl acgta e
et hyl acé?atﬂe%lsg)ruet'ro m;;ag gﬁ&é (SM gver’)s ﬂﬁ%rtegr %ﬁ‘gqﬁé‘g%@@at‘%?ﬂ%é@@& q‘r{'l’?tgr ed,
and concent ldasttléchqm(WSBéCO@QOB muop Hf) pmwded theotitlectompoaid uea colorless oil

which soiidified upon cooling (14.9 g, 87%). 'H NMR (250 MHz, CDCL,): & 8.15 (d,
J =24Hz, 1H), 7.65 (dd, J = 2.4, 8.4 Hz, 1H), 6.67 (d, J = 8.4 Hz, 1H), 4.38 (t, J
= 5.8 Hz, 2H), 2.84 {t, J = 5.8 Hz, 2H), 2.62 (m, 4H), 1.82 (m, 4H).

15 Step B
6-Methoxy-1-[6-(2-pyrrolidin-1-ylethoxy)pyridin-3-yl]-1,2,3 4-tetrahydronaphthalen-1-ol:

To a solution of 5-Bromo-2-(2-pyrrolidin-1-ylethoxy)pyridine (7.0 g, 26 mmol) in dry
THF (50 mL) at -78°C was added n-Buli (2.5 M in hexanes, 12.4 mL, 31.0 mmol)
dropwise. After 30 min, 6-methoxy-1-tetralone (4.55 g, 25.8 mmol) in dry THF was

20 added. After stirring for 15 min at -78°C, the reaction was allowed to warm to room
temperature. After 30 min, the reaction was poured into aq NaHCO, (satd). The
aqueous layer was extracted with EtOAc (2x). The combined organic solutions were
dried (MgSOQ,), filtered, and concentrated. Flash chromatography (CHCI, : MeOH,
95 : 5) provided the alcohol (4.23 g, 44%) as a white solid. '"H NMR (250 MHz,

26 CDCly): ¢ 8.07 (d, J = 2.5 Hz, 1H), 7.49 (dd, J = 2.5, 8.7 Hz, 1H), 7.00 (d,J =85
Hz, 1H), 6.73 (m, 3H), 4.46 {t, J = 5.7 Hz, 2H), 3.79 (s, 3H), 2.92 (t, J = 5.7 Hz, 2H),
2.76 (m, 2H), 2.67 (m, 4H), 2.11 (s, 1H), 2.08 (m, 3H), 1.82 (m, 5H).

‘ Step C
5-(2-Bromo-6-methoxy-3,4-dihydronaphthalen-1-yl

30 Pyridinium bromide perbromide (3.5 g, 12.2 mmol) was added to a solution of 6-

methoxy-1-[6-(2-pyrrolidin-1-ylethoxy)pyridin-3-yi]-1 .2,3,4-tetrahydronaphthalen-1-ol
(3.3 g, 8.9 mmol) in CH,Cl, (60 mL). The reaction was stirred for 18 h and aqueous
NaHCO, (satd) was added. The aqueous layer was extracted with CH,CI, and the



chromat ogr aphed on silica gel with chlorofornm methanol (99:1) to afford 78
g (45% of the title substance. "HNWR [err] [err] 2.85 (m 2H), 3.72 (s,
3H), 3.79 (s, 3H, 4.00 (t, 2H), 550 (s, 1H. 20

Step H1

-(4' -Pyrrolidinoet hoxyphenyl)-2-(4-hydroxggphenyl)-6-hydroxy-1, 2, 3, 4-

t et rahydr oi osqui nol i ne hydrochloride: To a solution of 75 ng (0.164 nmol)
of the product of Step Gin 5 m of nethylene chloride at 0C was added
dropw se O. : [ ; :

chi or' do. fPrained Pre¥ Bl g ek fodloBET yhler ghaTIE. TheTRRRNCIRRAON e
to process was &ﬂs{cb(Mg@I)oﬂlteled,rmd dormcantrated. oh‘lasimshlpwmmegraphyc6Cf-1é3e4;-J col d
satd aq soqi ar, he,su rna t I Q um
o oh s e ee 6y RARdud s 5 desyre %@Eﬁm'%éﬁgé.%e’r"@ﬁuﬁ““ﬁ? PBspdif T
evapor at ed amCIg: y&ie&;e d,onﬂ EJ4dH5,31H1|)g7(4715(%1 df= 2h1e 84 Heze1H)LIBs3R(d; & €sB.4

rhe o 15 Bl sh i £ o e het B el SR e B

MS 431 (P[ @H)]dB4 (m, 4-18R1.82XMWP
-(6'-Pyrrol |Hc)i| noet(hoxyﬁ)g - pyri d‘t/l.IE)) 2-(4' - hﬁdroxvphenyl) 6- hydr oxy-1, 2, 3, 4-

tetrahydroi soqui nol i ne hydraochl oride St ?P

i (263 g‘l 095 MaR¥k Qﬁhkn% Cféd‘ oY RIS Sf-Bﬁ)ﬁm#-_ eth ridine. e
3 descri be&henylbthem 0 BMhrsprlqméxaglebﬂmeﬂ 8:8omLc60imompl) wad addetbsiboty to

4- benzy| pxyReng ttae D OM AsrHi N LY D RATACHYS VR SPLRNS for 13 S, B. (-
bromo-6-methoxy-3,4-dihydronaphthalen-1-yl)-2-(2-pyrrolidin-1-ylethoxy)pyridine (1.0
g, 2.3 mmol) in dry THF (20 mL) was added followed by Pd(PPh,), (200 mg, 0.173

mmol). The reaction was warmed to room temperature and was heated at reflux for

4 h. The reaction was poured into aqueous NH,Cl solution (satd). The aqueous

16 layer was washed with CHCI; (2x) and the combined organic solutions were washed
with water followed by brine. The organic solution was dried (MgSQO,), filtered, and
concentrated in vacuo. Flash chromatography (CHCI, : MeQH, 95 : 5) provided the
title compound (680 mg, 68%). 'H NMR (250 MHz, CDCl,): 6 7.78 (d, J = 2.1 Hz,
1H), 7.27 (m, 1H), 7.07 (m, 5H), 6.68 (m, 4H), 4.40 (t, J = 5.8 Hz, 2H), 3.80 (s, 3H),

20 2.88 (m, 6H), 2.71 {m, 4 H), 1.81 (m, 4H).

Step E
cis-5-(6-Methoxy-2-phenyl-1,2.3,4-tetrahydronaphthalen-1-yi)-2-(2-pyrrolidin-1-
ylethoxy)pyridine: Pd(OH), (20%, 77 mg) was flame dried under vacuum and was
added to a solution of 5—(6—methoxy-2-phenyl—3,4-dihydronaphthalen-1-yl)-2-(2-

25 pyrrolidin-1-ylethoxy)pyridine (286.4 mg, 0.6714 mmol) in acetic acid (50 mL). The
mixture was hydrogenated on a Parr shaker at 50 psi and at 50°C for 16 h. The
catalyst was filtered off with the aid of celite and the acetic acid was removed in
vacuo. 'H NMR indicated that the reaction was incomplete and the residue was
resubjected to the reaction conditions (§0 psi and 60°C) for an additional 6 h. The

30 catalyst was removed via filtration through celite and the solvent was removed in
vacuo. Radijal chromatography (solvent gradient, CH,Cl, to 10% MeOH in CH,Cl,)
provided the desired material (207 mg, 72%). 'H NMR (250 MHz, CDCl,): & 7.19
(m, 4H), 6.84 (m, 3H), 6.75 (d, J = 2.4 Hz, 1H), 6.68 (dd, J = 2.4, 8.4 Hz, 1H), 6.59



10 1

-(6"-Pyrrolidinoethoxy-3'-pyridyl)-2-(4"-net hoxyphenyl)-6-nmethoxy-1, 2, 3, 4-
t et rahydr oi soqui nol i ne: The product of Step A (500 ng, 1.31 mmol) was
slurried in 10 mM of toluene and treated with 364 ng (5.52 mmol) of

pot assi um hydr oxi de, 346 ng (1.31 mml) e3#5-18-crown-6, and 318 ng (2.76
nmml ) of 1-(2- hydroxyethyl)pyrrolidine. After heating at 80[err]C for 18
hr, the reaction was cooled, 15 diluted with water, and extracted with

ethyl acet aldfy, Jhe, ¢CEThIH1¢dI-i9W6]wI(& £xi gatS mresmwed 57 tHe, RH),Ne21 ddt,i ed
over magnesium sul f af e,

trat to d ff d 575
ng of a foa%TﬁraoHétU@rgpﬁ?ysoﬁHblq ?%g'";gﬂfgqqr]éngg“)é%ﬁ@; 0 6?5:7 3 ;nol
9:1 d 2 2 219 f the titl b t .
(R AWR Tor ¢ opFaEy, 231, 2he, £88 gD (2 o ok * 375 (o, 20
3H), 3.79 (s, 3H), 4. 3_9 (t 2H), 5. 05 (§teP1‘F-I) Step C The product of Step B

vas ﬂsg; ¥ colade BLobBolldi A 7 : hfiafih 3.0
1H NVR [errdl: [By a]somttﬁﬁ c(frg__&l(@ meﬂmﬁ@ Z pherij)1 2 :B{St@teahy]drdlﬁhphﬂi&len 1 -yl)-2-

gxﬁi\//glr_gx?/ i(#groﬁé{né 'Vé%&oggﬁ’ﬁl(hg%x'ﬁg ﬁ%?d‘&'ﬂf’ 5 8@%&@%% 'Y) %toocecdures

of Exanple ﬁas adbed ATl (1@ Mg, §B8e6 ntmot} folfowed by excess EtSH (400 pl). After 0.5
azabi cycl o[ 2. 2. 1] hept anoet hoxg/%benzm c acid for 4-benzy onhlb nzoi c_acid,

f ol | owed 30"' gherr ﬁ%"t@ﬁﬁﬁﬁ/\‘féﬁ? fo ryam, sempenaturg @ndiadditignal AlGle (IPTBELNEE was
obt ai neq Oasac?dég" Aﬁ‘e(rscpb ind aq{ué‘éds] NﬁﬁCbt(EéiHa]Nag c%éﬂg&\ ad'ﬂ@d’ artd e dguechs) -

4.15 (t, 3I—l|) . err )r

ayer was extracted with CH ClleeO (Sx he combined organlc layers were
dried (MgSQ,), filtered, and concentrated. Radial chromatography (solvent gradient,
CH,Cl, to 15% MeOH in CH,Cl,) provided the deprotected material (64.6 mg, 96%)
as an off-white solid. 'H NMR (250 MHz, CDCl,): & 7.18 (m, 3H), 6.96 (d, J = 2.4

16 Hz, 1H), 6.82 (m, 2H), 6.70 (d, J = 2.4 Hz, 1H), 6.67 (d, J = 8.4 Hz, 1H), 6.62 (dd, J
= 2.4, 8.5 Hz, 1H), 6.52 (dd, J = 2.4, 8.4 Hz, 1H), 5.80 (d, J = 8.6 Hz, 1H), 4.45 (m,
2H), 4.18 (d, J = 4.8 Hz, 1H), 3.40 (m, 1H), 3.04 (m, 3H), 2.756 (m, 6H), 2.11 (m,
1H), 1.88 (m, 4H). The two enantiomers were isclated by chromatography on a 5
cm id x 5 em Chiracel OD column using §% ethanol/95% heptane with 0.05%

20 diethylamine. Enantiomer 1: R, = 17.96 min, [a], = +242_ (c=1, MeOH);
Enantiomer 2: R, = 25.21 min, [a], = -295 (c=1, MeOH).

EXAMPLE 7
Cis-6-(4-fluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-
phenyl]-5.6.7,8-tetrahydronaphthalen-2-ol

D

25 i _ Step A
1 g of 1-[4-piperidino ethoxy phenyl]-2-[4"-fluoro phenyl]-6-methoxy-3,4-
dihydronaphthalene (which can be made as in Example 1 but replacing
phenylboronic acid in Step C with 4-fluorophenylboronic acid) in 35 mi acetic acid
was added panadiu'm hydroxide on carbon (20%, 1g)(flame dried in vacuo). The
30 mixture was hydrogenated on a Parr shaker at 50°C and 50 psi for 4 hours.
Filtration through Celite and concentration yielded 1.2 g of crude reaction product

which was used without further purification in the next step.



(- ) Ci s-6- Phenyl -5-r6-(2-pyrrolidin-1 -ylethoxy)pyridin-3-yll -

5,6, 7, 8-tetrahydronapht hal en-2-ol Step A 5

5- Br ono- 2- (2- pyrrolidin-1-yl et hoxy) pyri di ne: A sol ution of

2, 5-di bronopyridine (15.0 g, 63.3 mmol), powdered KOH (6.39 g, 114 mmol),
1- (2- hydroxyet hyl ) pyrrolidine (14.58 g, 126.6 mml), and 18-crown-6 (300

my, 1.14 mol) in dry toluene (100 nL) wa¥-heated to 70[err]C for 1 h. The
solution was cooled to roomtenperature and water and Et OAc were added. The
organi c |l ayer was washed with water and brine. 10 The solution was dried

[err] filteltbMRRFOMHERP K edl 1ish( nv)a@ub(m)Sﬁc.ﬁﬁ (BB ($, Sti).l 4.2t(dotH), 4.25

| whi ch
ol 11 ed Gobro 2oty PRS2 S5y E KRR BRE RN, (07 (e ) s 15
(d, J = 2. 4nHz 460 (M+1)7. 65 (dd, J=24 84Hz 1H), 6.67 (d, J = 8.4 Hz,

1H), 4.38 (t, J = 5.8 Hz, 2H), 2.84 (t,g) $,5.8 Hz, 2H), 2.62 (m 4H), 1.82
(m 4H). 15 @B step B 6- Met hoxy- 1

-[6-(2- pﬁrrA)Islothanof-c}d eqmpqyérmmeﬂh@cyspnd 3‘ gﬁqﬂam%;s:@éﬁ tatﬁfeﬁmhtmmen 1
-ol: Toasol yrroli et oxy)pyrldlne( .0 g,

26 ol ) AEE? d?%paea%ame oyl Pgs'p@fv&]@wlhelp&a@ée (B4%B0id, (17 mmal) in

hexanes, 1?arﬂ‘1ym=eusedH 1R )cogfeQRWOS*E‘J fdﬁé&vga b?}h@]éad t@nr@twgs é{rgl. fn T @ one
(4.55 g, 25. 1) i h ﬂry fter s irring t
-78C, the ﬁ@&&'@ﬂdn GlSl ) B 6&@!"96 dmap\mseo Trh@mctmrpwaaallmwed 6 warm36 mi n

|
ext ract o oL RTBRIEE oot Qu sk 18 icthot BBLE) rudl e RERERE o ¥SAIER ther 11
filteredd aeﬁtbtbom&snwdeédbackfltaghCoeind)ama:gxsa‘pkfy(l:{)gwds d‘d?ﬁalhz Qg%ed Mi)Z‘he -
. ) 7
o, 920 Pl b g i . i, i s S 20
(d, J = 8. Md$Q,, flitdrdd aﬁd?:&n(:émtra'ibal The4Pudd proluct wad r&Hially%ﬂrorﬁ%tg af:ﬁed 3H)

= 4
(2m923|(_|§ i 5%4%@% 9@‘6“?: 19(6 tnethlgpamme) to p(rowde |t_lqe deprotec(ted pro uct

The HCI salt product was form with 1M HCI/Ether solution followed by trituration with
16 EtOAc/THF to provide 126 mg of product. 'H NMR (250MHz, CDCl,): § 6.80
(m,4H), 6.63 (m, 4H), 6.50 (dd, 1H), 6.40 (d, 2H), 4.22 (dd, 3H), 3.72 (m, 2H), 3,48
(dd, 2H), 3.0 (bm, 2H), 1.83 (m, SH). m/z 446 (M+1)
EXAMPLE 8
(-)Cis-6-phenyi-5-[4-(2-pyrrolidin-1-yl-ethoxy)phenyl]-
20 5,6,7.8-tetrahydronaphthalen-2-ol

The racemic compound of Example 1 (3 g) was subjected to enantiomeric

separation on a § cm x 5 cm Chiralcell OD column employing 99.95% (5%
EtOH/95% heptane)/0.05% diethylamine as the element to afford 1 g of a fast eluting
(+) enantiomer and 1 g of a slow (-) eluting enantiomer, both of which possessed

25 identical NMR, MS and TLC behavior as the racemate. Alternatively, a crystallization
procedure using R-binap phosphoric acid can be employed to effect resolution.

In 20 ml of methanol and 20 ml of methylene chloride was added 7.6g (0.0184 mol)
of the product of Example 1 and 6.4g (0.0184 mol) of R-(-)-1, 1-binaphthyl-2,2"-diyl
hydrogen phosphate. After solution was complete, evaporation of solvent followed

30 by trituration with ether afforded 14.2g of racemic salt. This solid was slurried in 500
mi of dioxane and 25 ml of methanol and the resulting mixture was heated until the
initial solid dissolved. On standing for 1 hour, a white precipitate formed (6.8 g)

which was collected and which HPLC (using the conditions above) indicated to be



5- (2- Brono- 6- net hoxy- 3, 4- di hydr onapht hal en-1-yl)-2-(2-pyrrolidin-1

-yl ethoxy)pyridine: 30 Pyridiniumbrom de perbromde (3.5 g, 12.2 mvpl) was
added to a solution of 6- methoxy-l -[6-(2-pyrrolidin-1

-yl ethoxy) pyridin-3-yl]-1, 2,3, 4-tetrahydronaphthalen-1 -ol (3.3 g, 8.9
nmml ) in [err] (50 nL). The reaction was gtirred for 18 h and aqueous
NaHCO3 (satd) was added. The aqueous |ayer was extracted with [err] and the
-34- conbi ned organi c solution was washed with water and brine. The organic

R N e L e

g, 709 . ' HabbBufe2&tBahbizand Ieédt]ad [uemr $olBtich wes adhievéd,sat Mzhlcﬁlhme te 4alutidd, J

= 2.4, 8.4 Hz, .55

oy a 07" ( e gl o garicran hom triparaliss pverplas. Thie s olysiaelS 1y
1.82 (m AHwaskb@WwitR dold ﬁﬂi‘dﬁbhf@wwadlﬁ(}eémhrt% Mﬂw Glmtehahﬁd}néncally
-yl)-2-(2-pyrrolidin-1 -yl ethox ridine Phenylllt um (1.

cycl ohexahePutendat; azsegopd crop of ")9%@§ alspyektaineg W‘WW@ EFW@GE‘M bRi de
(50 ( g Min THthakbifethyiefe BRBtde 3hd0l% agLitoud S SlmShydro4iad afiSfdedtndi N,

br onp- 6- net hexgs@nding figel base piidiawas conyeariedito the hydrashlatide-salty(HEY froxy) pyr i
dine (1.0 g o d( PPh3) 4
(200 ny, %%aﬁ éc)r;ﬁglh‘?{et?g&fw;rﬂ(a%gtdnn}nle‘zr@gth? %ng:hi&{ err%@?% utrHeD and was
heat ed at rlefvbmtatbqr préfdrredlarantiesdri hydrowtorpieucartespohdingdodxamdien r | [a, -

sol ution T s 15 s washed with [err] (2x) and the
conbi nedm(() g%(ﬂ%éc'sgﬁjéta&gﬁéﬂ 4@5&3 th wat er followed by brine. The
organi ¢ solution was dried [err] filteaxalipigand concentrated in vacuo. Flash

chromatography derr] MeOH  95: 5) prov i de a ﬁe t|tIe corrpound (680 ny,
68% . 'H NMR 8-6-(fl] A;,w giphenylsB:{4-(2-pige , yiphg vi]-5.6,7,8-tetrahvdro-

naghthalen-z-ol. _
Following the procedures described for the preparation of Example 1, the title

15 compound was obtained. 'H NMR (CDCl,): 6 3.12 (m, 1H); 3.90 (m, 2H); 4.15 (d,

1H); 6.15-6.72 (m, 11H); FAB MS (M+1) 430.
EXAMPLE 10

1 -(4'-Pigeﬁdinoethoxyghenyl)-2-(4"-hydroxyghenyl)—6-hydroxy-
1,2.3.4-tetrahydroisoquincline hydrochloride

20 Using the procedure of Example 3 described in step G, substituting N-2-
chloroethylpiperidine hydrochloride for N-2-chloroethylpyrrolidine hydrochloride, the
titte compound was obtained. 'H NMR (CDCl,): § 2.65 (m, 2H); 2.75 {(m, 2H); 5.45
(s, 1); 6.50-7.00 (m, 11H); FAB MS(M+1) 445,
EXAMPLE 11
25 3 1-(4'-Pmo|idinoethoxoxvphen)LI);Z;(4'-ﬂuor@henvi)-s;hydjroxy-

1,2.3 4-tetrahvdroisoquinoline hydrochloride

The title compound was obtained using the procedure of Example 3
described in step A, substituting 4-fluorcaniline for 4-methoxyaniline. 'H NMR
(CDCl,): 6 2.12 (m, 2H); 3.65 (m, 2H); 4.45 (m, 2H); 6.10 (s, 1H); 7.5 {(m, 2H); FAB

30 MS(M-+1) 433.



1H, 7.27 (m 1H, 7.07 (m 5H), 6.68 (m 4H), 4.40 (t, J = 5.8 Hz, 2H)
.3.80 (s, 3H), 20 2.88 (m 6H, 2.71 (m 4 H), 1.81 (m 4H). Step E

'ci s-5- (6- Met hoxy- 2- phenyl -1 . 2, 3, 4-tetrahydronapht hal en-1
-yl)-2-(2-pyrrolidin-1 - erthoxy)pyrldlne [err] (20% 77 nmg) was flane
dri ed under vacuum and was added to a sakgiion of

5- (6- net hoxy- 2- phenyl - 3, 4-di hydr onapht hal en-1-yl)-2-(2- 25

pyrrolidin-1-yl ethoxy)pyridine (286.4 ng, 0.6714 nmol) in acetic acid (50
m.). The m xture was hydrogenat ed on aker at 50 psi and at
50[err]C for 16 h. The catalyst was ﬁgﬁﬁgﬁé%i%ff W th the aid of celite and
the acetic acid was rlef#hie enyite e reaction

was inconplete and the residue resubj cé dd} f reaction conditions
(50 psi and 60C) for an addlﬁiﬁﬁ—ﬁ—m%t was renoved via

flh| tration thr Ot(meltttl@l ¢dmp<6mdj waepséﬂare@Usm?gg}éwmm of Erarviple :Ragl gl h
chromat o sol vent gradi ent to o Me e t e
dosi rod TABFHISY DoAYy Sosvuira el (esdopieeuing (FENMR el

6.84 (m 3H)70(ﬁ17¢ﬁ-?(d703(m 221)44bb(ml ar); 56’06(8 61@!)316@0-?28 (fh 1& HXB 1H)

6. 59 - 35- : 1H), , 4.35 (t,
J = 5.7 HZMS® +f)4"1§1 (d, J 48 Hz, 1H) 3 82 (s 3H) 3 38 (m 1H), 3.06
(n1 2H), 2.90 (t, J =5.7 Hz, 2H), 2.69 (m 4H), 2.11 (m 2H), 1.84 (m

4H). Step F 5

ci s- 6- Phenyl -5-[6-(2-pyrrolidin-1-ylethoxy)pyridin-3-vl]-5,6,7,8-tetrahvdro
napht hal en-2- ol: To a solution of

ci s-5-(6-nmet hoxy- 2- phenyl -1, 2, 3, 4-t et rahydr onapht hal en- 1-yl ) - 2-
(2-pyrrolidin-1-ylethoxy)pyridine (69.6 ng, 0.162 mol) in dry [err] (3 nl)

at O[err]C was added [err] (110 ng, 0.825 mmol) foll owed by excess EtSH
(400 [err]L). After 0.5




PC8835AMEB

h, the reaction was warnmed to roomtenperature and additional [err] (130
.ng) was 10 added. After 0.5 h, aqueous NaHCO3 (satd) was carefully added
and the aqueous | ayer was extracted with [err] (3x). m m ani c

| ayers were dried [err] filtered, and concentrat ed. meamﬂ IIH Iﬂmaphy
(solvent gradient, [err] to 15% MeOH in [.ggr] providet the ‘defrofected
material (64.6 ng, 96% as an off-white solid. "H NVR (250 MHz, [err]
[err]g 7.18 (m 3H), 6.96 (d, J=2.415 Hz, 1H, 6.82 (m 2H, 6.70 (d, J
= 2.4 H, 1H), 6.67 (d, J 8.4 Hz, 1H)CL,§|ﬁ(dd J =2.4, 8.5 Hz, 1H),
6.52 (dd, J=24 8.4 Hz, lH), 580(d—‘J‘—85Hz 1H), 4.45 (m 2H),
4.18 (d, J = 4. 81HzA ch)poqummerformu)q 3.04 (m 3H), 2.75 (m 6H, 2.11
(m 1 H, 1. 88 (m 4H). The two enanti omers re i sol ated by chronat ography
ona5cmidx 5 cmChiracel OD coI um usin e/J:"et hanol / 95% hept ane with

0. 05% 20 di et hyl am ne. Enantlorrer ; /¢<]:g— 17 96 min, [err] = +242 (c=1,
MeCH); Enantionmer 2: R err] = 25. 21 m = -295 (c 1, MeOH). EXAMPLE
7 Cs- 6(§1fluoro phenyl ) - 5-[ 4- ( 2- pi pedl -yI-ethoxy)-

phenyl ] -5, 6, 7. 8-t et rahydr onapht hal en- 2-s
Step A 1 g of 1-(4'-piperidino ethoxy phepyl]-2-[4"-fluoro

1 but replacing phenyl boroni¢ acig $fep Bwfth 4-fl uorophenyl boronic
acid) in 35 m acetic acid ] 3l | amggm hydr oxi de on carbon (20%
1g)(flanme dried in vacuo). The 30 ™ . hydr ogendted on a Parr shaker
at 50C 50 psi for 4 hours. Filtration through Celite and concentration
yielded 1.2 g of crude reaction product which was used wi thout further

puri fi cati owhereii:he next step.
A is selected from CH, and NR;
B, D and E are independently selected from CH and N;

Yis
15 (a) phenyl, optionally substituted with 1-3 substituents independently
. selected from R;
(b) naphthyl, optionally substituted with 1-3 substituents
independently selected from R*;
() C,-C, cycloalkyl, optionally substituted with 1-2 substituents
20 independently selected from R*,
(d) C,-C; cycloalkenyl, optionally substituted with 1-2 substituents
independently selected from R*;
(e) a five membered heterocycle containing up to two heteroatoms
selected from the group consisting of -O-, -NR?- and -S(0) -,
25 optionally substituted with 1-3 substituents independently
selected from R*;
4] & six membered heterocycle containing up to two heteroatoms
selected from the group consisting of -O-, -NR* and -S(0),-
optionally substituted with 1-3 substituents independently
30 selected from R*; or

(9) a bicyclic ring system consisting of a five or six membered
heterocyclic ring fused to a phenyl ring, said heterocyclic ring

containing up to two heteroatoms selected from the group



-36- 'HNWR (250 Mz, [err] [err] 1.9 (m, 3.1 3.25 3.8 3
4.2 (d, 1H), 4.25 (bd), 6]35[(d]2H) 53@5( (n?665 (m?675(S i

Slg ? Fi E)lmper %fngg?hényrp%)enﬂ]epZB[i '-A\flsglogt)l gﬂeﬁmmltﬂmullmm “L 3, 4-

tetrahydro naphthal ene-1-yl] phenoxy}-et _‘?_) pi peri di né ( 540" ng, T 17 nmol )
in anhydrous [err] was cooled to O[err]C followed by the addition of BBr3
[5.8 mL (1 Msolution in [err] 5.88 mml] dropw se. Thereactlon was

eact' on vias. complet o, T he SOUNEToR AL e bt A BaSh ooy Sy subrlfted e
aqueous NaHCO3 was car ef ul Iwmadcbad;bsﬁhmnaQMpenﬂa}tMSMecbkme‘t ed with
[err] (3x). The qrganic layer was dried over [err] filtered and

coEcen} Lat ed. Theé'd% ude: product was radially chromatographed (solvent 4:1
et her exane, 1 %triggjhyl t-ovi de the deprotected product. The
HO salt product was formw%rbeMI\FHéF/ Et her sol uti gn foll oweg by
triturati®n with 15 Et(@)\c/ Tﬂici'b) rﬁ%\ﬁ e 126 ng of product. 'H NWR (250M—Iz
[err] [err] 6.80 (m4|—():) Wgtb"h)q-G 50 (dd, 1H), 6.40 (d, 2H), 4.22
(dd, 3H), 3.72 (m 2H), 348(dd B,@ 3.0 (bm 2H), 1.83 (m 9H). nlz 446
(M+1) EXAMPLE 8 (-)Ci S(dp- thf-WR@Fﬂ (- pyrrolidin-1 -yl-ethoxy)phenyl]- 20
5.6.7. 8- tetrahydronaphtggal ers - @b 'ﬁae racem ¢ conpound of Exanple 1 (3 Q)
was subjected to enantronmeric separation on a 5 cmx 5 cmChiralcell OD

col um enpl oyi ng @& 95% (5% Et O—l/ 95% hept ane)/ 0. 05% di et hyl ami ne as the
elenment to afford 1 g ,of a_&ﬁ_.gh eluting (+) enantionmer and 1 g of a slow
(-) el ut?ng enant i omera) bot whi ch possessed 25 identical NVR M and
TLC behavior as the rggpmate. Alternatively, a crystallization procedure
usi ng R-bi nap phosphoric acid can be enployed to effect resol ution.

_N/( CH-c.),,,---\Za
N(CHpyn—/
15
wherein nis 0, 1 or 2; mis 1, 2 or 3; Z? is -NH-, -O-, -S-, or
-CH,-; optionally fused on adjacent carbon atoms with one or
two phenyl rings and, optionally independently substituted on
carbon with one to three substituents and, optionally,
20 independently on nitrogen with a chemically suitable substituent
selected from R*; or
() a bicyclic amine containing five to twelve carbon atoms, either
bridged or fused and optionally substituted with 1-3 substituents
independently selected from R*;
25 Z' and G in combination may be
Ra
N
-0CH, -—Q n
30 Wis
(@)  -CHp
(b) -CH=CH-;

(¢} -O-



In 20 M of methanol and 20 ml of nethyl ene chloride was added 7.6g (0.0184
rmol ) of the product of Exanple 1 and 6.4g (0.0184 nol) of R(-)-1,1
"-binapht hyl -2, 2" -di yl hydrogen phosphate. After sol utij

evaporation of solvent followed 30 by trituration wt Mumm&lmgm@f@“l 29
of racemc salt.. This solid was slurried ig3.500 M of 1 oxane anm of
nmet hanol and the resulting m xture was heated until the initial solid

di ssolved. On standing for 1 hour, a white precipitate forned (6.8 g) which
was col | ected and whi cjyyHPL(yRusi ng t he conditions above) indicated to be
-37- approximately 73%enantionerically pure. This material was slurried in
250 nl of absolute ethéol ¥H&)heated until solution was achieved, at which
time the solution was | oned to stand at room tenperature ovem ght. The
collected crystals were& washed with cold ethanol followed by ether to
afford 3.1 g of 98% enantionerically 5 puge salt; a second crop of 588 ng
was al so gbtained. Partitioning between 1an 2 met hanol / met hyl ene chl ori de
and 1% aqueous sodi um hydroxi de af forded-€hg correspondi ng free base which
was converted to the hydrochloride salt (HCl in dioxane). Recrystallization

fromacetonitril e/ met ene | oride afforded the | evorotatory preferred
h(éL Fﬁelé‘g'ﬁii 10 330.6 [err]

enanti oner hydrochl ori col ding to Exanple 1. [err] -

mp 260-263[err] C. EXANRLE Qc@NR®E- (4' - hydroxyphenyl)-5-[4-(2-piperidin-1

- vl et hoxy) phenyl | -5.6, 7, 8-tetrahydro- naphthal en-2-ol. Follow ng the
procedures described f@r t T&REBparation of Exanple 1, the title 15
conpoundipgras obt ai ned.(j)' HNW [err] [err] 3.12 (m 1H); 3.90 (m 2H); 4.15
(d, 1H); 6.15-6.72 (m 11 H; FAB M5 (M+l) 430.

; or

(k) -C=C
15 R is hydrogen or C,-C; alkyl;
R? and R? are independently
(a) hydrogen; or

(b) C,-C, alkyl;
R*is _
20 (a) hydrogen;
(b) halogen;
(c) C,-C, alkyl;

(d) C,-C, alkoxy;
()  C,-C, acyloxy;

25 ®  C,-C, alkylthio;
(@  C,-C, alkylsulfinyl;
(h)  C;-C, alkylsulfonyl;
() hydroxy (C,-C,)alkyl;
()  aryl (C,-C,)alkyl;

30 (k)  -CO,H:
(1) -CN;
(m) -CONHOR;

(n)  -SO,NHR;



EXAMPLE 10 1 -(4'-Piperidinoet hoxyphenyl)-2-(4"-hydroxyphenyl)-6-hydroxy-
1, 2.3,4-tetrahydroi soqui nol i ne hydrochl ori de 20 Usi ng the ure
of Exanple 3 described in step G substituting N 2- csw \\Tm\kﬁ‘%% i ne
hydrochl ori de for N-2-chl oroethyl pyrrolidine hydrochl ﬁ e
conpound was obtained. 'H NWR [err] 6 2.68-(m 2H); 2. (m L2|—5; 5.45 (s,
1); 6.50-7.00 (m 11H); FAB MS(M+l) 445. EXAMPLE 1 1 25 1
-(4-Pyrrolidinoet hoxoxyphenyl)-2-(4'-fl uorophenyl)-6-hydroxy-

1,2, 3, 4-tetrahydroi soga) noI-'Npig; hydrochl ori de The title conpound was

obt ai ned using the procedure of Exanple 3 described in step A substituting
4-fluoroaniline for 4{Met hdxyendlKyaEINOH NVR [err] [err] 2.12 (m 2H); 3.65
(m 2H); 4.45 (m 2H) 1;\6. 1@ (S, aibidviant (m 2H); FAB 30 Ms(M+l) 433.

©38- EXAMPLE 12 1-(4' S?Jyrrgf‘i% %'yg}'l?gﬁ?%henyl ) - 2- phenyl - 6- hydr oxy-1, 2, 3, 4-

t et rahydr oi soqui nol i né) hydrtHRORI de The title conpound was prepared using
the procedure of Exa e 3_,‘@ described in step A substituting aniline for

4- et hoxyaniline. "H [erTFP6 1.70 (m 4H); 2.70 (m 2H); 4.00 (m 2H);
5.70 (s, 1H); 6.60-7.&p (mar¥Rldy; FAB MS(M+l) 415.
(u) -OH.
R® and R° are independently C,-C, alkyl or together form a C,-C,, carbocyclic
ring;
10 R’ and R® are independently
(@  phenyl;
(b) a C,-C,, carbocyclic ring, saturated or unsaturaited;
(e) a C,-C,, heterocyclic ring containing up to two heteroatoms,
selected from -O-, -N- and -S-;
15 (d) H;
(e) C,-C, alkyl; or.
(P form a 3 to 8 membered nitrogen containing ring with R° or R?;

R? and R® in either linear or ring form may optionally be substituted with up to
three substituents independently selected from C,-C, alkyl, halogen, alkoxy, hydroxy
20 and carboxy;
a ring formed by R’ and R® may be optionally fused to a phenyl ring;
eis0,1o0r2; -
mis1,2or3;
nis0, 1or2; '
25 pis0,1,20r3;
qis0,1,20r3;
and optical and-geometric isomers thereof; and nontoxic pharmacoiogically
acceptable acid addition salts, N-oxides, esters, and quatemnary ammonium salts
thereof. ' _
30 2. A compound of claim 1 which is of the formula:



CLAIMS 1. A conpound of the formula: [err] 10 wherein: Ais selected from
[err] and NR;, B, D and E are independently selected fromCH and N, Y is 15
(-a) phenyl, optionally substituted with 1-3 substitu i ndependent |y
selected fromR4; (b) napht hyl, optionally substi tgimyﬂﬂmm(m”ﬁ"
substituents independently selected fromRg4, (c) [er LOdE ! !
optionally substituted with 1-2 substituents 20 S

i ndependently selected from[err] (d) [err] cycl oal kenyl, optionally
substituted with 1-2 substituents independeqiéﬁ ZﬁL§ ted fromR4; (e) a
five nmenbered heterocycle containing up to k2 atons sel ected from
the group consisting of -0-, [err] and [g 25

optionally substituted with 1-3 substi ents i ndependently sel ected from
R4; (f) a six nmenbered heterocycle gbntajjning up to two heteroatons
selected fromthe group consisting of -U Z
substituted with 1-3 substituents indepen
sel ected $ron1[err] or (9) a bi cyeN_C consisting of a five or

si x menbered heterocyclic ring fug said heterocyclic
ring

HO

3. A compound of claim 2 wherein G is

10
—N/-—— & or —
N ’ N : > .
_ /
4, A compound of claim 3 wherein R* is H, OH, F or Cl.
18 5. A compound of claim 4 wherein:
B and E are CH.
6. A compound of claim 4 wherein:
Bis N; and '
E is CH.
20 7. A compound of claim 4 wherein:
B is CH; and
Eis N. |

8. The compound of claim 1 which is
_Q_i§-6-(4-ﬂuoro-bhenyl)-5- [4-(2-piperidin-1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro-
25 naphthalen-2-ol. '
9. The compound of claim 1 which is
(-)-Cis-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro-
naphthalen-2-ol.
10. The corﬁpound of claim 1 which is
30 Cis-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro-naphthalen-
2-ol. ]
11. The compound of claim 1 which is



cont aining up to two heteroatoms selected fromthe group 40- consi sting
of -0-, [err] [err] and[err] optlonally substituted B e
s | QHIQ SBEERHAR BEEM| 2

e ndependent ly sel [err] 15 wherein n i
or 3; Z2 is -NH-,TM JJH i ”ﬂmﬂ - optlonally fused on aRERIGERD car bpn
atoms with one or and, agkjonally independemntty

substituted on carbon with one to three substltuents and, optionally, 20
i ndependently on nitrogen with a chemcally suitable substituent selected

atoms, i ther br1Gi5ed [ HiL P AREBRRE AN L2 Frb A e G Pna.e-
substi t uent setraiyepehegpdtihdignesel ected from R4; 25 [err] and Gin
combi nation may b192. ['ﬁ'qé l:pmpolir?cri E:]f claim 1 which is
1-(4'-Pyrrolidinoethoxyphenyl)-2-(4"-flucrophenyl)-6-hydroxy-1,2,3,4-
5 tetrahydroisoquinoline.
18. The compound of claim 1 which is
Cis-6-(4hydroxyphenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-6,6,7,8-tetrahydro-

naphthalen-2-ol.
14. The compound of claim 1 which is
10 1-(4'-Pyrrolidinolethoxyphenyl)-2-phenyl-6-hydroxy-1,2,3,4-tetrahydroisoquinoline.
15. A pharmaceutical composition for treating or preventing osteoporosis
comprising a compound of claim 1 and a pharmaceutically acceptable carrier.
16. A pharmaceutical composition for treating or preventing cardiovascular
disease or hypercholesterolemia comprising a compound of claim 1 and a
15 pharmaceutically acceptable carrier.
17. A pharmaceutical composition for treating or preventing prostatic disease
comprising a compound of claim 1 and a pharmaceutically acceptable carrier.
18. A pharmaceutical composition for lowering serum cholesterol levels
comprising a compound of claim 1 and a pharmaceutically acceptable carrier.
20 19. A pharmaceutical composition for treating or preventing obesity comprising
a compound of claim 1 and a pharmaceutically acceptable carrier.
20. A method of treating or preventing osteoporosis in a mammal which
comprises administering to a mammal in need of such treatment an effective amount
of compound of claim 1.
25 21. A method of treating or preventing cardiovascular disease or hyperlipidemia
in a mammal which comprises administering to a mammal in need of such treatment
an effective amount of & compound of claim 1.
22. A meth'od of treating or preventing prostatic disease in a mammal which
comprises administering to a mammal in need of such treatment an effective amount
30 of a compound of claim 1. |
23. A method of lowering serum cholesterol levels in a mammal which
comprises administering to a mammal in need of such treatment an effective amount

of a compound of formula I.
This Sheet Has Been Replaced




42- [err] [.err.].and [err] in either linear or ring formmy optionally be

substituted with up to three substituents independent err]
al kyl, hal ogen, al koxy, hydroxy 20 and carboxy; a r| n%mgﬁrﬂgg‘m"ll‘ {Hf and
[err] may be optionally fused to a phenyl ring; e cor

3; nis 0, 1 or 2; 25 pis O, 120_r4%,_q|50 1, 2 or 3; andoptlcal

and geonetric isoners thereof; and nontoxic pharmacol ogi cally acceptabl e
acid addition salts, N oxides, esters, and quatemary anmoni um salts

t hereof. 30 2 ; | ' formil a. .
[err] 4. A corrpound éfrﬁgﬁiﬁ%ﬁp&g@\%ﬂgé of ?%err %b%]%& raf Ord(@{lgﬁgé}mpnses 5
A conpound cfdnuihistering tthexr giammal and!eEdamfesm treatrdentoam caffiedtivef acloaintnot a

Y\Qez:le—ll nand onji\pljo adotEclélﬁu g—i 20 - 7. A corrpoupd of claim4 wherein: B
25. A method of treating or preventing breast cancer in a mammal which

5 comprises administering to a mammal in need of such treatment an effective amount
of a compound of claim 1.
26. A method of treating or preventing endometriosis in a mammal which
comprises administering to a mammal in need of such treatment an effective amount
of a compound of claim 1.
10 27. A pharmaceutical composition for treating or preventing osteoporosis
comprising a compound of claim 1 and a pharmaceutically acceptable carrier.
28. A pharmaceutical composition for treating or preventing breast cancer
corﬁprising a compound of claim 1 and a pharmaceutically acceptable carrier.
29. An intermediate compound suitable for use in preparing a compound of
15 Formula | which is
1-{2-[4-(6-Methoxy-3,4-dihydronaphthalen-1-yl)phenoxy]ethyl} pyrroiidine, or
1-{2-[4-(2-Bromo-6-methoxy-8,4-dihydronaphthalen-1-
yl)phenoxy]ethyi}pyrrolidine.



Eis N 8. The conmpound of claim1l which is SEEN
.Cis-6-(4-fluoro-phenyl)-5-[4-(2-piperidin-1 THIS SHEET Hf‘S BEE
-yl - et hoxy) - phenyl ] -5, 6, 7, 8-t et rahydro- 25 napht hal en-2}ol . REPCABERonpound
of claim1 which is (-)-GCi s-6-phenyl-5-[4-(2-pyrrolidin+i :
-yl -et hoxy) - phenyl] -5,6,7, 8-tetrahydro-4gapht hal en-2-0l. 10. The conpound
of claim1l which is 30 Ci s-6-phenyl -5-[4-(2-pyrrolidin-1
-yl - et hoxy) - phenyl ] -5, 6, 7 &mosahxdmmsmsmtrh@émm ol . 11. The conpound
of claiml1l which is

1-[ 6" - pyrr.ol odi noet hoxy- 3 g%rldyl 2-pﬁeny| 6- hydr oxy-1, 2, 3, 4-
t et r ahydr ohapht Geineprundsxf t é°€%ﬂ®ound of claim1 whichis 1

-(4' -Pyrrolidinoet hoxyphenyl)-2-(4-fluorophenylL)-6;hydroxy-1 ,2,3,4- 5
t etrahydroi scqui noline.- 13. The conpound of cl& mY which is

Ci s-6- (4" hydr oxyphenyl ) -5-(4-(2-pi peridin:
-yI-eth%¥y)-phenyl]-5,6,7,8-tetrahydro- ﬁ%ph?halen-z-ol. 14. The conpound
of claiml1l which is 10 '

1- (4' -Pyrrolidinol et hoxyphenyl ) - 2- phenyl - &xlggdr oxy- 1, 2, 3, 4-t et rahydr oi soqu
noline. 15. A pharnaceutical conposition for treatlng or preventing
ost eoporosi s conprising a conpound of 2 q,a phar maceutical |y
acceptable carrier. 16. A pharqﬁﬁeu conpogltlon for treating or
preventing cardi cvascul ar Oe

n/

10
are useful for treating or preventing, obesity, breast cancer, osteoporosis,

endometriosis, cardiovascular disease and prostatic disease.
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or

apharmaceuticattyacceptabtrecarrrer—20 IS ApharmeceutiTal
conposi tion for treating or preventing obesity conprising a conpound -of
claiml1 and a pharmaceutically acceptable carier. 20. A pharnaceuti cal
conposition for treating or pr eventl ng osteopor osf| S“r:mﬁ'pﬂ*sm:rg “@&=EHAPOoU
of claim 1l and a phar nadstipgerabgnisis/datasehists carr SEPLAGE "Auphar"rmceutl

conposition for treating or preventing breast ca er c%&)rix@ 7a c@rrpo
of claim1 and a pharnmaceutically acceptable carr, _‘ e 2E | er m?dl a

CoOMBAMRadn & AARIfE AL use in preparing a conpoun
1- {Zﬁ‘lf58 (6- Met hoxy- 3, 4- di hydronapht hal en- 1-yl ) phenoxy] et hyl }pyrrol i di ne
1 -{2- [4-(2--Brono-6-methoxy-3, 4-di hydronapht hal en-1 -

yl ) phenoxyl et hyl } p&r+Gli dine. .- -45- 24. A nethod of treati ng or
preventing obesify in él manmal whi ch conprises adm nistering to.a manma
need of suchgtT nt {an effective anount of a conpound of claim1. 25
met hod of trepting or preventing breast cancer in a mamual which 5
conpri ses admnigtering_to a manmmal in need of such treatnent an effect
amount of a compound of claim 1. B

HO

wherein A,B,Y,E,D,Z’,G'and e have the meaning given in claim 1,

for example Cis-6—(4—ﬂuoro—phenyl)—S-[4—(2-piperidiri— l—yl—ethoxy)-phenyl]—5,6,7,8-
-tetrahydronaphtalen-2-ol, (-)—Cis-6-pheny1-5-[ 4-(2-pyrrolidin-1 —yl-ethoxy)-phenyl]-5,6,7,8-
-tetrahydronaphtalen-2-ol or 1-(4’-Pyrrolidinoethoxyphenyl)-2-(4“-fluorophenyl)-6-hydroxy-
1,2,3,4-tetrahydroisoquinoline, B

are useful for treating or preventing, obesity, breast cancer, osteoporosis, endometriosis,
cardiovascular disease and prostatic disease. -
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26. A method of treating or preventing endonetriosis in a manmal which
conprises adninistering to a manmal in need of sugh-treatwment=an-effective
anmount of a conpound of claim1. 10 27. A pharftideldioa seomposi tion

for treating or preventing osteoporosis conprising a COZ%W f§9§C' a1(| m 1
and a pharmaceutical |y acceptable carrier. 28. A pha&tmaddut¥al”™Composition
for treating or preventing breast cancer _&grrpri si N§ a conpotrrd=-of-=ctiai m 1

and a pharnaceutically acceptable carrier. 29. An internediate conpound
suitable for use in preparing a conpound of 15 Formula | which is

L e b N IR b 285
yl ) phenoxy] wtrandreMagehbdnge.
12. The compound of claim 1 which is
1-(4'-Pyrrolidinocethoxyphenyl)-2-{4'-flucrophenyl)-&-hydroxy-1,2,3,4-
5 tetrahydroiscquincline.
13. The compound of claim 1 which is
Cis-6-(4¢hydroxyphenyl)-5-{4-(2-piperidin-1-yl-ethoxy)-phenyi]-§,6,7,8-tetrahydro-
naphthalen-2-of.
14. The ccmpound of claim 1 which is
""" 10 1-(4-Pyrrolicinolethoxyphenyl)-2-phenyl-8-hydroxy-1,2,3,4-tetrahydroisoquincline.
18. A pharmaceutical composition for treating or preventing osteoporcsis
comprising a compound of claim 1 and a phamacautically acceptable camier.
16. A pharmaceutical composition for treating or preventing cardicvascular
disease or hypercholesterclemia comprising a compound of clam 1 and a
15 pharmaceutically acceptable carrier. _
17. A pharmaceutical composition for treating or preventing prostatic disease
comprising a cempound of claim 1 and a pharmaceutically acceptable carrier.
18. A pharmaceutical compeosition for lowén'ng serum cholesterol levels
comprising a compound of claim 1 and a pharmaceutically acceptable carrier.
20 19. A pharmmaceutical composition for treating or preventing cbesity comprising
a compound of claim 1 and a pharmaceutically acceptable carrier.
20, A pharmaceutical composition for treating or preventing osteoporosis
ccmpris??g a compound of claim 1 and a pharmaceutically acceptable carrier.
21. A pharmaceutical composition for treating or preventing breast cancer
comprising a compound of claim 1 and a pharmaceutically acceptable carrier.
22.  An intermediate compound suitable for use in preparing a compound of
Formula | which is
1-{2-[4-(6-Methoxy-3,4-dihydronaphthalen-1-yl)phenoxy] ethyl}pyrroiidine, or
1-{2-[4-(2-Bromo-6-methoxy-3,4-dihydronaphthalen-1-
yl)phenoxy]ethyl}pyrrolidine.
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