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This inventigmyelates to the fields of-1- pharmaceuti cal and organic
chem stry and provides novel benzot hi ophene conpounds which are
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The present invention further relates to Internedi ate conpounds
useful for preparing the pharmaceutically active 15 conmpounds of the
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“post-menopausal syndrome” is a term used to

describe various pathological conditions which frequently
affect women who have entered into or completed the

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

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

Osteoporosis describes a group of diseases which
arise from diverse etiologiesg, but which are characterized by
the net loss of bone mass per unit volume. The consequence

30 of this loss of bone mass and resulting bone fracture is the
failure of the skeleton to provide adequate structural
support for the body. One of the most common types of
osteoporosis is that associated with menopause. Most women
lose from about 20% to about 60% of the bone mass in the

35 trabecular compartment of the bone within 3 to 6 years after
the cessation of menses. This rapid loss is generally
associated with an increase of bone resorption and formation.
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nore dom nant and the result Is a net | oss of bone nass.

Ost eoporosis is a conmon and serious di sease anobng post - nenopausal
wonen. There are an estimated 25 mllion wonmen in the 5
United States, a0tk who are afflicted with2this disease. The
results of osteoporosis are personally harnful and also account for
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P P cancellous bon 3 is particularly concentrated near the
20 ends of the bone (near the joints} and in the vertebrae of

the spine. The trabecular tissue is characterized by small
ostecid structures which interconnect with each other, as
well as the more solid and dense cortical tissue which makes
up the outer surface and central shaft of the bone. This

25 inter-connected network of trabeculae gives lateral support
to the outer cortical structure and is critical to the bio-
mechanical strength of the ovérall structure. In post-
menopausal osteoporosis, it is, primarily, the net resorption
and loss of the trabeculae which leads to the failure and

30 fracture of bone. In light of the loss of the trabeculae in
post-menopausal women, it is not surprising that the most
common fractures are those associated with bones which are
highly dependent on trabecular support, e.g., the vertebrae,
the neck of the weight bearing bones such as the femur and

35 the fore-arm. Indeed, hip fracture, collies fractures, and
vertebral crush fractures are hall-marks of post-menopausal
osteoporosis.
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general |y accepted net hod for treatnent of post-nenopausal
osteoporosis is estrogen repl acenent therapy. Although therapy is
general ly successful, patient conpliance with the therapy is low 5
primarily becausgyigstrogen treatnment frequegtly produces undesi rabl e
side effects. Thr oughout prenenopausal tinme, nost wonen
have | ess i nci dence of cardiovascul ar di sease than age-matched nen.
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other beneficial effects on cardiovascular health.

20 It has been reported in the literature that post-
menopausal women having estrogen replacement therapy have a
return of serum lipid levels to concentrations to those of
the pre-menopausal state. Thus, estrogen would appear Lo be
a reasonable treatment for this condition. However, the

25 side-effects of estrogen replacement therapy are not
acceptable to many women, thus limiting the use of this
therapy. 2an ideal therapy for this condition would be an
agent which would regulate the serum lipid level as does
estrogen, but would be devoid of the side-effects and risks

30 associated with estrogen therapy.

The third major pathology associated with post-
menopausal syndrome is estrogen-dependent breast cancer and,
to a lesser extent, estrogen-dependent cancers of other
ofgans, particularly the uterus. Although such neoplasms are

35 not solely limited to a post-menopausal women,'they_are more
prevalent in the older, post-menopausal population. Current
chemotherapy of these cancers has relied heavily on the use



of anti-estrogen conpounds such as, for exanple, tanoxifen. Al t hough

such m xed agoni st -antagoni sts have benefi ci al effects in the
treatment of these cancers, and the estrogenic side-effects are
tolerable in acute life-threatening 5 situations, they are not ideal.
For exanplse,g1tese agents may haye stinulatory effects on certain
cancer cell popul ations in the uterus due to their estrogenic

(agoni st) properties and they nay, therefore, be contraproductive in
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Uterine fibrosis {uterine fibroid disease) is an
old and ever present clinical problem which goes under a
variety of names, including uterine fibroid disease, uterine
hypertrophy, uterine lieomyomata, myometrial hypertrophy,

25 fibrosis uteri, and fibrotic metritis. Essentially, uterine
fibrosis is a condition where there is an inappropriate
deposition of fibroid tissue on the wall of the uterus.

This condftion is a cause of dysmenorrhea ang
infertility in women. The exact cause of this condition is

30 poorly understood but evidence suggests that it is an
inappropriate response of fibroid tissﬁe to estrogen. Such a
condition has been produced in rabbits by daily ‘
administrations of estrogen for 3 months. In guinea pigs,
the condition has been produced by daily administration of

35 estrogen for four months. Further, in rats, estrogen causes
similar hypertrophy.



adhesions and infections. In sone patients, initial surgery 5 is only
a tenporary treatnent and the fibroids regrow. In t hose cases a
hysterectony is perforned which effectively ends the fibroids but

al so the reproductive life of the patient. Al so, gonadotropin
releasing cqﬂ@@e ant agoni st s may _be adm nistered, yet their use is
t enpered by fact 10 they can lead to osteoporosis. Thus, there

exi sts a need for new net hods for treating uterine fibrosis, and the
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effect on CEAtTEr gona%otrom glgease sequent ovari an
product i orcivd mses@fe i nRIWEDRY | Sattlafs( that needneti mes necessary to use

conti nuous estrogen glqd&géléfpés}_@els a cond@3¥IRLOBE. sEhkseuse of estrogen
can often | ead to undesirable ide effects and even the rjsk of

endonet ri oY HegreFrhea, Wthh is accomﬁ?ﬁ&ﬂﬁérbl’r%%‘f%%@%’tfhm@t? ng
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infertility Suppréession of “ovarian
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i nduce severe nmascul i nizin
seens Lo 1n1t1ate local inflammatory-like responses causing

macrophage infiltration and a cascade of events leadlng to
initiation cf the painful response. The exact etiology of
this disease is not well understood and its treatment by
25 hormonal therapy is diverse, poorly defined, and marked by
numerous unwanted and perhaps dangerous side effects.
One of the treatments for this disease is the use
of low dose estrogen to suppress endometrial growth through a
negative feedback effect on central gonadotropin release and
30 subsequent ovarian production of estrogen; however, it is
sometimes necessary to use continuous estrogen to control the
symptoms. This use of estrogen can often lead to undesirable
side effects and even the risk of endometrial cancer.
Another treatment consists of continuous
35 administration of progestins which induces amenorrhea and by
suppressing ovarian estrogen production can cause regressions
of the endometrial growths. The use of chronic progestin



effects. Several of these treatnents for endonmetri osis have al so

been inplicated in causing a ml|d degree of bone | oss with continued
t herapy. Therefore, new nethods of treating 10 endonetriosis are
desi rabl e. The present invention relates to conpounds of
formul a | 97 [err] _gq_ 15 wher ein
R err] |s-l—>|( d$ - derr]-derr] alkyl), -CCOCJerr]Herr],
-ocoderr]- C[err] al kyl), or -Csgerr](Cerr]-Cerr] alkyl);
R[ Og&]q i's ] -4 J@rdd an%blan@leayb}} th Rfafdéﬂterdl\ilsk side el
- err err] rr hal o;
20 feccqq[oe@ EQE L BRI RGP A5 (4 AR T o]
pyrrolidi nylgugihwaididn bhywveaaliagi Eyuhctdenor phol i no, di net hyI ani no,

di et hyl am no, dii sopropyl.am ar X I
nis 2 or 3. and 25 R thmr@otreatment COHB_ZLSQ? gge{ﬁé/ fcﬁlﬁiﬂ%atlon of

phar meceut i cadky aatﬁmpgatﬂ € wrich abrer eéfectlve in controlllng tlh@rt her
provi ded by a h | i ate
éﬂﬁ hees use Y?ﬁkh%g tBel Nenduce seJé?é‘HMéthﬂnyﬁEF

conpounds whi preparing pharmaceutically active
conpounds ofeﬁfrfeCt}ﬂeseﬁﬂveral of ithesst Féﬁatlé@?ﬁes dorardemgte igisds have

pharmaceut i caldy @&dd Wiplicated in causind &m2ld degree of bone loss
. with ceontinued therapy. Thereforé an methods of treating
10 endometriosis are desirable.
The present invention relates to compounds of

formula I

- (CH2) 70

15 wherein
Rl is -H, -OH, -0(C1-Cq4 alkyl), -OCOCgHg, -0CO(C;-Cg
alkyl), or ~-0S8S0,(Cy-Cg alkyl): _
R2 is -H, -OH, -0(C3;-C4 alkyl), -0COCgHs, -0CO(C31-Cg
alkyl), -0805{Cy-Cg alkyl) or halo;

20 R3 is 1l-piperidinyl, 1l-pyrrolidinyl, methyl-1-
pyrrolidinyl, dimethyl-l-pyrrolidinyl, 4-morpholino,
dimethylamino, diethylamino, diisopropylamino, or 1-
hexamethyleneimino;

n is 2 or 3; and

25 z is -0- or -S-;

or a phafmaceutically acceptable salt thereof.

Further provided by the present invention are the
following intermediate compounds which are useful for
30 preparing pharmaceutically active compounds of the present
invention, some of which are also pharmaceutically active:



where in Rlerr] is -Hor -OR[err] in which Rerr] is a

hydr oxy 10 protecting group; Rlerr] is -H halo, or
-OR[err] in which Rerr] is a hydroxy protecting group;

Rlerr] is 1-piperidinyl, 1-pyrrolidinyl, methyl-1- pyrrolidinyl,

di met hyl - ¥=pynpol i di nyl, 4-norpholino, -45 di et hyl am no,

di i sopropyl am no, or 1-hexanethyl enei m no; Rlerr] is -H
or a hydroxy protecting group which can be sel ectively renoved;
Rlerr] is a | eaving group; Rlerr] is non-existent or =
0; 20 nis 2 or 3; andRr®

Rla S

-
———

5
wherein
Ria ig -H or ~OR7 in which R? is a hydroxy
10 protecting group;
R22 is ~H, halo, or -OR® in which R® is a hydroxy
protecting group:;
R3 is 1-piperidinyl, 1-pyrrolidinyl, methyl-1-
pyrrolidinyl, dimethyl-l-pyrrolidinyl, 4-morpholino,
15 dimethylamino, diisoprop%lamino, or l-hexamethyleneimino;

R® is -H or a hydroxy protecting group which can be
selectively removed;
R? is a leaving group;
R}! is non-existent or = O:
20 n is 2 or 3; and



X-9712 - 8- Zis -0- or -S;

or a pharmaceutically acceptable salt thereof. Al so
provided is a process for preparing conpounds 5 of the fornul a
[err] wher ei n Rlerr] is -Hor
-OR[err] ixg9dizh Rerr] is -H or a hydgexy 10 protecting group;
Rlerr] is -H halo, or -OR[err] in which Rerr] is -Hor a

hydr oxy protecting group; Rlerr] is 1-piperidinyl,

1-pyrrolidino, nethyg- is -0- or -s-; pyrrolidinyl, dinethyl-1- pyrrolidino,

Fmorphol 14105 pharre: ut.']lcdaJL tgxkegwsledégi@yémcm dii sopropyl amino, or
1- Mexanet eneli nis 2 or 3; and
Zis -0- or -S; or a pharmaceutical Iy acceptable salt thereof,
conprising 20 Also provided is a pro@kssO¥bdi gégathgy drfpsundicom of a
formula IV conmpound
[er of the formulgerein Rlerr] and Rlerr] are
as previously defined; and Rlerr] is a |leaving group;
R3- (CHy) - -—@
. Z
Rla
wherein
»
Rla ig -H or -OR’2 in which R72 is -B or a hydroxy
10 protecting group;
R22 is -H, halo, or -OR®2 in which R82 is -H or a
hydroxy protecting group;
R3 is l-piperidinyl, l-pyrrolidino, methyl-1-
pyrrolidinyl, dimethyl-l-pyrrolidino, 4-morpholino,
15 dimethylamino, diethylamino, diisopropylamino, or 1-
hexamethyleneimino;
n is 2 or 3; and
z is ~-0- or -S8-;
or a pharmaceutically acceptable salt thereof, comprising
20
ajl oxidizing the sulfur atom of a formula IV
compound
R
[
Rla
v
25 wherein

Ri2 and R22 are as previously defined; and
RY is a leaving group;



X-9712 -9- b) reacting the product of

step a), a conmpound of formula XV [err]

wi th a nucl eophilic group of the formula [err]
wherein Rerr] is -OH or -SH, c) reducing the product of step
b), a conpogngyof fornmula XV -9~ [err] to provide a

conpound of the formula

b) reacting the product of step a), a compound of
formula XIV

Q w2 /lt o
%

Rla

5 XIV.

with a nucleophilic group of the formula

O— (CH3) ,-R3

>

2

Rl
10
wherein R!2 is -OH or -SH;
c) reducing the product of step b), a compound of
formula XVI
R3~ (CHj) n—O—@
o .
S
Rla "
15 O
XVL

to provide a compound of the formula



x- 9712 - 10- [err]

d) optionally renmoving the Rlerr] and/or R err] hydroxy protecting
groups, when present, of the product of step c); 5 and

e) optionally formng a salt of the product of step c) or step d).
The preseni—gmyention further rel ates +10-10 pharmaceutical conpositions
cont ai ni ng conpounds of formul a I, optionally containing estrogen or
progestin, and the use of such conpounds, al one, or in conbination
wi th estrogen or :prgggstln for~all eviating the synptons of

post - nenopausal Ryri§teie;Opa arly osteoporosis, cardiovascul ar

related 15 pat hol ogi cal conditip
used herein, the term "estrogen” i NN
estrogenic activity such as, for -
conj ugated estrogen (Premarin), 4
estradiol, and the |like. As used
i ncl udes conpounds havi ng

and estrogen-dependent cancer. As
s*st eroi dal conpounds havi ng
17b- estradiol, estrone,
yen 17b- ethynyl

& "progestin"
./'|V|ty such as, for

la
exanpl e, progesterone, Rnoret yInodreI nongestrel ¢ negestrol
acetate, norethindrone, and the li ke. The conpounds
of the present invention also ar .usef QL | |mt A9, uterine
fibroid disease and ¥} PR r| (?é‘}oé"lrrﬁ? % aﬁﬁ %"Ft%l ?ﬁéﬁ?ﬁywscl e
cel l proyrealtifngr atrbaps . pahéncptraséyt /' esft arlosisodurthwiassep ¢l ;
One Saspectang the present invention includes 30 conpounds of fornula I

e) optionally forming a salt of the product of
step ¢} or step dj.
»
The present invention further relates to
i0 pharmaceutical compositions containing compounds of formula
1, optionally containing estrogen or progestin, and the use
of such compounds, alone, or in combination with estrogen or
progestin, for alleviating the symptoms of post-menopausal
syndrome, particularly osteoporosis, cardiovascular related
15 pathological conditions, and estrogen-dependent cancer. As
used herein, the term “estrogen” includes stercidal compounds
having estrogenic activity such as, for example, 17b-
estradiol, estrone, conjugated estrogen {(Premarin®), equine
estrogen l17b-~ethynyvl estradiol, and the like. As used
20 herein, the term “progestin” includes compounds having
progestational activity such as, for example, progesterone,
norethylnodrel, nongestrel, megestrol acetate, norethindrone,
and the like.
The compounds of the present invention also are
25 useful for inhibiting uterine fibroid disease and
endometriosis in women, and aortal smooth muscle cell
proliferation, particularly restenosis, in humans.

Cne aspect of the present invention includes
30 compounds of formula I
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wherei n Rerr] is -H -OH -Oderr]-Cerr] alkyl),
-OCOC[err]Herr], -OCCOCerr]- C[err] 5 al kyl), or
-Cserr](derr]-Cerr] alkyl); Rlerr] is -H -0OH,
- Cerr]-Llefid alkyl), -ocoerr]Herg], -OCO(Cerr]-Jerr]
alkyl), -OSerr](Cerr]-Cerr] alkyl), or halo; R err]
is 1-piperidinyl, 1-pyrrolidinyl, nethyl-1- pyrrolidinyl,

di et hyl - 1-pyrrolidinyl, 4- nnrphollno 0 di et hyl am no, di et hyl am no,

di i sopropyl am no, or 1- R3-(CH,TEX® pnei mi no; nis 2
or 3; and Zis - ; or a pharmaceutically
acceptabl e salt thereof. 15 General ternms used in the
description of conpounds her i bed _bear their usual neanings.
For exanpl e, "Cerr]-Cerrjpral= r stralght or branched

al i phatic chains of 1 to 6 karbo R - g noi eties such as
nmet hyl , et hyl, propyl, i%'d (o]}~ ,tyl pentyl, isopentyl,
20 hexyl , isohexyl, and th@-llke. Iarly, t he ternl"C[err]-C[err]
al koxy" represents a C[err]-C[err] al kyl. group attached through an -
oxygen nol ecul e and i nclude noieties such as, for exanple, nmet hoxy,
et hoxy, n-whepeky, isopropoxy, and the |ike. The
starting material fogiong Imut or-.gXicepad, i @@@r‘?@md@(;@fcoc la I
of the present |nven$|og§ H -gﬁadscgcﬁ % ng%ornu la |1l are pre%argg
esseﬁtlallﬁ el Hes%¥|tﬁﬁp3ﬁf2 )i Jones in U S. Pats. No. 4,418,068,

and 4, 133,814, each a? is -H, Mmtch<jﬁhhegethynpprpnmamgﬁhbycmeﬂeﬁeoge.
Formul a llllk@f —osozﬁpec%téfﬁ§f§? or halo;
R3 is l-piperidinyl, l-pyrrolidinyl, methyl-1-
pvrrolidinyl, dimethylvl—pyrrolidinyl, 4-morpholino,
10 dimethylamino, diethylamino, diisopropylamino, or 1-
hexamethyleneimino;
n is 2 or 3; and
z is -0~ or ~S-;
or a pharmaceutically acceptable salt thereof.
15 General terms used in the description of compounds
herein described bear their usual meanings. For example,
"C1~Cg alkyl” refers to straight or branched aliphatic chains
of 1 to 6 carbon atoms including moieties such as methvl,
ethyl, propyl, isopropyl, butyl, n-butyvl, pentyl, isopentyl,
20 hexyl, isohexyl, and the like. Similarly, the term “Ci-C4
alkoxy” represents a C;-Cys alkyl group attached through an
oxygen molecule and include moieties such as, for example,
methoxy, ethoxy, n-propoxy., isopropoxy, and the like.
The starting material for one route for preparing
25 compounds of formula I of the present invention, compounds of
formula IIXI, are prepared essentially as described by C. D.
Jones in U.S. Pats. No. 4,418,068, and 4,133,814, each of
which is herein incorporated by reference. Formula III has
the structure
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[err] wherein R err] and Rlerr] are as defined above. 5

The Rlerr] and Rerr] hydroxy protecting groups are noi eti es which
generally are not found in the final, t herapeutically active
conpounds Qfgfpgmula I, but which are -12- intentionally introduced
during a portion of the synt hetic process to protect a group which
ot herwise mght react in the 10 course of chem cal manipul ations, and
is then renoved at a | at e tage of the.synthesis. Since conpounds
beari ng such protecting grab I portance primarily as

chem cal i nternedi ates fjal t hpugh /SOTRY v#tives also exhi bit

bi ol ogi cal activity), their s suctu\“ ¢ not 15 critical.

Numer ous reactions for the ?d?natlon renoval , and possi bl y,
reformati on of such protecting groups &l descri bed in a nunber of
standard works including, for exanple, Protective Goups in Organic
Chem stry, Plenum Press (London and New York, 1973); Geen, T.W,
Prot ect | vewi@epeps Rh @281 R2* argasscdsjimedsilovan | ey (New York, 1981): and
The foptides, —  TY8lR7 lanSUV a9dck"drbuBkeindCaHRRe fress, (London

and w presentatlve hydr oxy
protectlng“@%%%tﬁﬁ|Whﬂ4hk99nerally fare aesnprEnd. epeths -IGR3Y ] al kyl |

-Cerr]-Ceréta HRJGHY dondoemils BlfK¥byrmu2®d 1, but whlch are

-S wh
optqi g:u;} I 3(/%’&‘5’% 19 e];](r}] ﬁﬁiﬁgﬂg c’ﬁ%%ﬂ"éﬁﬁﬁgs&bggfrf‘b%’gdogh@h?lSynq_‘ eeit refers

to a phenyprocesyp tmamg ere ogrowmpe witikht othentsse might sedart eich fohem t he
ar cons Ikyl . O etr] = Y,
vauy. retree st P Btsthoner 8P 15084 renqraa WY
"hal o" reflemsex cstbargmmf dhlorynthiasdiso, &igce scompoinde.bearing such

For Conpogﬁgétégt{ﬁqrﬁgéhﬂéIarepkﬂ;Q. thﬁ %ngrﬁﬁarlly as éﬁgﬁﬁ

substitue are , 1.sqpropyl hoxynethyl
Conpounds +?F%%W%¢ﬂ¢§%ﬁrqa%ﬁhPWQhaﬁ%PeeQ@Wlaﬁélﬁéﬁh?lso exhibit

bioclogical activity), their precise structure is not

15 critical. Numerous reactions for the formation, removal, and
possibly, reformation of such protecting groups are described
in a number of standard works including, for example,
Protective Groups in Organic Chemistry, Plenum Press (London
and New York, 1973): Green, T.W., Protective Groups in

20 Organic Synthesis, Wiley (New York, 1981): and The Peptides,
Vol. I, Schrooder and Lubke, Academic Press, (London and New
York, 1865).

Q

Representative hydroxy protecting groups include,
for example, -~C3~C4 alkyl, -C1-C4 alkoxy, -CO-{C1~Cg alkyl},
25 -802-({C3~Cg alkyl}), and -CO-Ar in which Ar is benzyl or
optionally substituted phenyl. The term “substituted phenyl®
refers to a phenyl group having one or more substituents
selected from the group consisting of C3-C4 alkyl, Ci-Cs
alkoxy, hydroxy, nitro, halo, and tri(chloro or fluoro)
30 methyl. The term *halo” refers to bromo, chlorc, fluoro, and
iodo.
For compounds of formula III, preferred R7 and RS
{R%2) substituents are methyl, isopropyl, benzyl, and
methoxymethyl. Compounds in which R7 and R® each are methyl
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described in the above- ref erenced Jones patent. Another preferred
hydr oxy protecting group is nethoxynethyl. However, a fornula IV
conpound, as shown below, is first prepared bearing the 5 preferred
met hyl or {?izhydroxy protecting groupgs). These protecting
groups are t renoved, form ng phenolic noi eti es, which are then
reprotected with nethoxynet hyl protecting groups.

Conpounds e frepireed kﬂlaaltheab&@cléﬂ&lﬁ&r édsitpipbdcin Riter rdbal@ - hydr oxy

tecti | ect |y |
R er 1] (R A SRRl AP taciniy ofuasias Baerebred wdnad'®
product . TiweotsarmEing gnoup s whmbhxwmethyérr]$§@@v¢¥) hyiinowta IV
prOteCt'r“kéﬂé%ﬁhdfsé%e%ﬁ%th%EXo&eng%egmrégaﬁf89a£@§ &g the ~ hydroxy

protecting group 1 n place. For exanR err] Ts |soprop | or
benZy| an@w%wqe(d?[n@tml ¥ eEhey Ydﬂrﬁeéyl BEREBRYINGrgroup (8) .pedABSenpi et y

is sel ectiyelyod TR @4 ckind %E%n‘éﬁléﬁ %%edareﬁemmg phal ithe Rlerr]
met hyl protecting group.is part of

_ % g N flnaldgg duct.
The first @ﬁ%ﬁﬁ#?ﬁfiﬂﬂ%cﬁré§@nF ﬁPo€§?§°F8Ft? with jpethgsvme ain -
conpounds §&oﬁéﬁﬁmﬂgidrdu@@|ude selectlvely pl aci ng a | eaving group
at the 3 posit|$n of

a ound Iln reaction
product of the W@ﬂuég [92 Iormu%ﬁ fa %58(8 Pe8F38§ﬁ§§ 3?1Q%%0 and
reridvi ng thpedphengiratecting ghmpapsx prer eeéectmgegyongnovrerb pre@sidmg process

is deplcteg%érké¥§za) ny&PERE ﬁr&%%ﬁ?&ng oxQuR jl t of the final

Schene | refn err are as defi ned
above product The same is true in which the R®(R a) hydroxy

protecting group is selectively removed, leaving the R?
hydroxy protecting group in place. ﬁor example, R7 is

15 isopropyl or benzyl and R8{R22) is methyl. The isopropyl or
benzyl moiety is selectively removed via standard procedures,
and the R® methyl protecting group is left as part of the
final product.

The first steps of the present process for

20 preparing certain compounds of formula I include selectively
placing a leaving group at the 3 position of a formula III
compound, coupling the reaction prbduct of the first step
with a 4-{protected-hydroxy}phenol, and removing the phenol's
hydroxy protecting group. The present process is depicted in

25 Scheme I below.

Scheme I
rR70 S
IIT

30

wherein R7 and R22 are as defined above
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wherein R err] is a leaving group [err] wherein R err]
is a hydroxy protecting group which can be - selectively renoved [err]
In the first step of Scheme |, an appropriate 15 | eaving group is

sel ectivekygphaced at the 3-position ofig-he formula I'll starting
material via standard procedures. Appropriate R err] |eaving groups
i ncl ude the sul fonates such as met hanesul f onat e,

4- br onbbenzenesul f onat e, tol uenesul f ogdt e,

R7 RZa’
v

wherein R? is a leaving group

wherein R® is a hydroxy protecting group which can be
selectively removed

’ i

In the first step of Scheme I, an appropriate

15 leaving group is selectively placed at the 3-position of the
formula III starting material via standard procedures.
Appropriate R leaving groups include the sulfonates such as
methanesul fonate, 4-bromobenzenesulfonate, toluenesulfonate,
ethanesulfonate, isopropanesulfonate, 4-methoxybenzene-

20 sulfonate, 4-nitrobenzenesulfonate, 2-chlorcbenzenesulfonate,
triflate, and the like, halogens such as bromo, chloro, and



et hanesul fonate, isopropanesul fonate, 4-nethoxybenzene- 20 sul f onat e,

4-ni trobenzenesul fonate, 2-chl orobenzenesul f onat e, triflate, and the
| i ke, hal ogens such as brono, chloro, and X-9712

i odo, and other related | eaving groups. However, to insure pr oper

pl acenent yxak7tihe | eavi ng group, the nafed hal ogens are preferred,
and brono is especially preferred. The present reaction
is carried out using standard 5 procedures. For exanple, when the

preferredibdbogendt bhher relataycidassriane gustgs . anHegeveal end Diswuch a
hal ogenat | e refer abI brom ne, react i th an
cqu val onpr Sp e Biacenent of GHETRRAAL FTL0E, he' FREST ndlideare
sui t abl e pokfenred, and Buetp dss dagprecdedipl @reéhlmedf orm or aceti c aci d.
The 10 reactiongie pyBsghe & LsepEtAL ecar BARR! 183G LPaAb

om-t above pr ocess

80[err] C reaction

step, a ProcedéEﬁEounﬂo%feﬁ%?MraWWn |t§1et ﬁéﬁfﬁ§§éﬁeba§w$¢ﬂ%tm€( pr ot ect ed-
hydr oxy) phgeat st QrEOﬁﬁéﬁorﬁl@@lﬂﬁ\%ﬁeer i %ubhaa| Ha%géﬂaﬁiz‘i‘d rdgeh, is a
sel ecti vel rerm dr OXY, J” otecti ng % g General |y, t'he

2 hydr vy PEPEEBRPLR GORONAS, S CHRECHREOF Cragh. equivabgi fyt

prot ect i nfogmolip ercbubmd:t&a Sedlreahiev@rgsence ofr anpuetamié hthverrﬁrTDVI ng,

inthi5| n a esent noi eties of a
formla I gégo%%bungg %%ﬁgerer e%q'ﬂ[o\grg%]%%or acgﬁ&f;eéﬁ?}lg gﬁb ps i ncl ude
methoxyneragttiohehsRier rat and/ampeRaenre drem about 40t metchebpoet hyl, and
benzyl . Ggé¢ hese, benzyl is especially preferred. The

4- (protected- ydrox&lphenol reactants are comercially avail abl e or
can be prepared vi aThe reactiemdareiyitodadur éfe gbove process step,Thi s

coupl i ng ¢eapbiea 68 k@ﬁma ti,he sAkhedSr8lcted with! & MRO( 0;5 cf% -and is
run accordl%gato S and p{ ocedur es see, vance (a'ganl C

Cheni st r y?YBESEY 1 B gno OIfffe ARFROYRES aﬁd%sm%@u?%a FOURIFTER® i on,

3-1%, (J. 1@@&Chelect1velgﬂkemohﬁM1émbbaxo&ysgﬂétetﬂﬂng1é¥ﬁﬁp Jones, C D., J.
Chem 30 e§g Kk Tr 4: 407

general, @40 va]ﬁé%t }ﬁ%untr?(%fovhé) P\FSCE%}P mMety Qfibslrs Rhgnol; ﬁ‘atyhe
presence kg 2y t snawn eppe rettamgagmonp whigh can becsppecfiyelgxi de cat al yst

and an a t a ef der. an.i nert
at rmspherpﬂgér%{lgég ‘g%é%{“yteqem&é%g' lg &h\ggl gﬁgtgﬁ & f%#%(ru#g PG cgg}ﬁgund in
whi ch RO P%e$eBHD R InOl%lesr @écﬁeéowntlﬁaaﬁléqwlvmm arnefergfed R®

4-2Enzyl oxypbeseing NgEb\®s includd feeReSyRELAP1 e YAl €Ntar/ FURBOYSOXi de.

not methoxymethyl, and benzyl. Of these, benzyl is
especially preferred. The 4-(protected-hydroxy)phenol
reactants are commercially available or can be prepared via
standard procedures.

25 This coupling reaction is known in the art as an
Ullman reaction and is run according to standard procedures
{see, e.g., Advanced Organic Chemistry: Reactions,
Mechanisms, and Structure, Fourth Edition, 3-~16, (J. March,
ed.., John Wiley & Sons, Inc. 1992); Jones, C.D., J. Chen.

30 Soc. Perk. Trans. I, 4:407 (1992)1.

In general, equivalent amounts of the two aryl

substrates, in the presence of up to an equimolar amount of a
copper (I) oxide catalyst and an appropriate solvent, are
heated to reflux under an inert atmosphere. Preferably, an

35 equivalent of a formula IV compound in which R® is bromo is
reacted with an equivalent amount of 4-benzyloxyphenol in the
presence of an eguivalent of cuprous oxide.
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for this reaction are those solvents or m xture of solvents which
remai n inert throughout the reaction. Typically, organic bases,
particularly a hi ndered base such as, for exanple, 2,4,6-collidine,
are 5 x-jarakerred sol vents. ~16- The tenperature enpl oyed
in this step should be sufficient to effect conpletion of this
coupling reaction, and will influence the anmount of tinme required

t her ef ore. Wirgpriclhe ineackbbment xt five tisideaatatt itom eefel akoaader an

inert 10 _ .. %g%fg%ﬁ@ﬁ&%@ Fid %6%&&9@@ i YdBih01neEp! Eﬁ%?‘é Dopisual 1y

will be froma W ng
coupl i ng, tiki ckaksins.a Tophtakly| organic hesgsouRET tE6RARKAY I 2b conpounds

are prepah@ﬂd@!eﬁebﬁgb'gﬁbﬁ as, for SHMITY Bﬁ% Rl-eionh 1 BY HeOXyr@r ot ecti ng

group of a faornmula Ila conmpound via wel | ‘known reduction pr ocedur es.
't Ps PrEfPﬁﬁéﬁaﬁP@geFﬁﬁt the selected procedure will not affect the
Rl err] and, when tenpeestur @mploﬁa&irmycrmmaxap hogriaupe.

Wien Rl err s the prefe ed benz npi e nd err. when
present, §P§F9f1555ht8r8£ thyfom iﬁa §é%ﬁﬁﬁﬁ E% lgpgprﬁgcﬁtpn. .carried
out via staddaridlhydfogenctyshs ammunxhﬂﬁﬂtlme requitygi thkkgfotde fornul a

|2 SubstyaLe (headdedclon AL £ pegcon 91 YRR WKEULR Sfool vents,

f ol | owed 'on~ of onor to accelerate t
redltion aﬁ@oanhappr gprhaag mtrogemyonrlvgma—@w -“carglpseonogsually

Appr opri ag182b8! ¥2bh kBskLLdey Nabl 2ot Ao 1itts oxi des such as

pal | adi um platinum_and odi um oxi de on, a égﬂort such as carbon
or cal ci um car bonat E0l@PvWiRgseouPling, WALTHAWRDR a gadfticul arly

10%)pa||adbﬂ§bﬁﬁdGaE59ﬁuléSIIb compdﬁﬂﬂé”éﬁﬁjpﬁ@%ared by selectlvéﬁﬁvents
for this reacti,on aﬁ % qw%isolvents or % e of s ts which
Gut t &al By,

remai n i nEFROVRPEUG roxy Pfqﬁﬁﬁﬁﬁqﬂngf?yﬁu form ?a ate and
C &5r] - ( epmpoahidpkati eell knownﬂxﬂﬂuﬁﬁnonxpﬁnaydumdsy eﬂhamsl i's

prefe”edlmperatlve that the é:gf qgg zre%tl O%th&@“ﬁ%é'%é%ﬂc' d
pre T on

serves 35 as an adequate an ro
When run andanwhentpreﬁpetaimﬁehyﬁnbxy'mnegsmmeng grouPEanglng form about 30

psi to about 50 psi yReRPr €8€fhe preferred benzyl moiety, and R? and,
when present, R8® each are methyl, the present process step is

20 carried out via standard hydrogenolysis procedures.
Typically, the formula IIa substrate is added to a suitable
solvent or mixture of solvents, followed by the addition of a
proton donor to accelerate the reaction and an appropriate
hydrogenation catalyst.

25 Appropriate catalysts include noble metals and
oxides such as palladium, platinum, and rhodium oxide on a
support such as -carbon or calcium carbonate. Of these,
palladium-on-carbon, particularly 10% palladium-on-carbon, is
preferred.

30 Solvents for this reaction are those solvents or
mixture of solvents which remain inert throughout the
reaction. Typically., ethylacetate and C3-C4 aliphatic
alcoholg, particularly ethanol, is preferred.

For the present reaction, hydrochloric acid serves

35 as an adequate and preferred proton donor.

When run at ambient temperature and a pressure
ranging form about 30 psi to about 50 psi., the present
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Progress of this reaction may be nonitored by standard

chr omat ogr aphi ¢ t echni ques such as thin | ayer chromatography.
Conpounds of fornula Ila and IIb are novel, are 5 enconpassed within
the genus dgsg+ibed herein as formula I'Lq7_ conpounds, and are useful
for preparing the pharmaceutically active conpounds of fornula I.
Upon preparation of a forrmula Ilb conmpound, it is reacted with a

%f”pofnd gfréQéﬂy$@-%F%é)q%fti)rapidlyd 'Progreﬁs of dﬁﬁéqﬁfaction_ﬁawhg[Ein
err] and n are as defi.ned above, a is a bromo or, . referably, a
Chlor o ot 6 Mo EaA S B T do LI PR PEYSBhLC AR5 SHSh o9
conmpound i stiivenl e ottecdinestdgr sfipbiym a compound of fornula la. These
steps of the present are .sh i_n.Schenme | 1_below__ 20
Schene 11 [err] Béﬁﬁgéﬁds of %8%%%&?(¥¥é and E?g are nove t]iﬁe
[err]5 encompassed within the genus described herein as formula II
compounds, and are useful for preparing the pharmaceutically
active compounds of formula I. _
Upon preparation of a formula IIb compound, it is

reacted with a compound of formula V

10
. R3 - (CH3)p - 0
v
wherein R3® and n are as defined abovg, and Q is a bromo or,
15 preferably, a chloro moiety, to form a compound of formula
VI. The formula VI compound is then deprotected to form a
compound of formula Ia. These steps of the present process
are shown in Scheme IT below
20 Scheme TI
HO
O .
R70 S

IIb



5 wherein R err], Rerr], Rerr], and n are as defined above, and
R2b is -H, -OH, or halo. 10 In the first step of the

process shown in Schene I, the alkylation is carried out via
standard procedures. Compounds of fornula V are conmmercially
avai |l abl e prgpre prepared by neapg-well known to one of ordinary
skill in the art. Preferably, the hydrochloride salt of a fornmula V
15 conmpound, particularly 2-chloroethyl piperidi ne hydrochl ori de,

I s used. R;_Qgggyakjy, at | east about 1 equivalent of fornula
b substrate are reacted With 2 ey ents of a fornmula V conpound

In the presence of at |east about 4 val ents of 20 an al kali netal

carbonate, preferably cesium carbong$ _nd an appropriate sol vent.
Sol vents for this reaction are those 30l vegts or m xture of solvents
whi ch remain inert throughout the X-9712
-19-
R2a
R0
VI
R3~ (CHy) p-
»
0O
'tllii] S

wherein R3, R7, R23, and n are as defined above, and R2P jig
~H, -0OH, or halo.

10 In the first step of the process shown in Scheme
II, the alkylation is carried out via standard procedures.
Compounds of formula V are commercially available or are
prepared by means well known to one of ordinary skill in the
art. Preferablf, the hydrochloride salt of a formula Vv

15 compound, particularly 2-chloroethylpiperidine hydrochloride,
is used.

Generally, at least about 1 equivalent of formula
IIb substrate are reacted with 2 equivalents of a formula Vv
compound in the presence of at least about 4 eguivalents of

20 an alkali metal carbonate, preferably cesium carbonate, and
an appropriate solwvent.

Solvents for this reaction are those solvents or
mixture of solvents which remain inert throughout the



reaction. N, N-di nethyl formam de, especially the anhydrous form

thereof, is preferred. The tenperature enployed in this
step shoul d be sufficient to effect conpletion of this alkylation
reaction. 5 Typi cal ly, anbient tenperature is sufficient and
preferred.y_g712 The presenjgreaction preferably is run under
an |nert at nosphere, particularly nitrogen. Under
the preferred reaction conditions, this reaction will run to

CO”p|eti0nré@c@D@HI ]ﬁ5ﬁiﬁﬁﬁywwyl%6r&9m1de hesihee ia oy cie smhyldreupr ogr ess
of the re Etlon £ g frmnltored via standard chronatographic
t echni ques-°¥™ t €rect, is pre KETSR-al ternative for preparing conpounds of
formula VI, a fornul @hélberguampount: iespleogetiednwihhsantexcelymld be  of an
a|ky|at'ngs@9 9&1%§ e 18 i ndl %o%glet on Ofoh lkylat on reactiof.-

(CHerr])[err] - eac are the sane or
di f ferent TyRveably. amblegrco@gmpneﬁaénrm kal subbi ¢t et ansp prreferaed- | eavi ng

groups are 20 t hepaforermnt i:Qned ileayr-adga8EPS 1 4SLEn i thddre # epar ati on
of conmpounds of formula IV. A preferred al kal i

sol ution fbrethi UBPSBAEHS oRar ticulardy R GROYBMAt ai ns pot assi um car bonat e
in an inert sol vent Under tldl@referried rexagnba, conBhyedhy) deione (MEK) or

DMF. In 25 t th d {he b N ey of
e Sl st G e R
di gl aces hmersf tOR demdeng thpeoppegoess hef athy| atacgi@yersn be

Thi S T eacth s {5, DSt PARARC O LkRbhaBOLALAN: cechnySRL 2l ning Lhe

reactants F eéagen rou tore ‘owed to run to
conpletlon When usAﬁgamﬁaiQﬁrﬂﬂﬁéve for ppeppeipgdcovPerds afeaction tines

run from apQkthy B2 NeH S 1 rmula TI8PEHED ggnﬁoﬂésreacted with an excesghe

reaction product fromthis step is then react ed w th 1-piperidine,
1- pyrrol i ®@he2? ngtdating aesntdphe thgsformulg net hyl - 1- pyrrol i di ne,

4- 3y phol i ne, di met hyl am ne, di et hyl am ne, dii sopropyl am ne, or

1- hexanet hyl enei m ne, via gtan&ggq tqunlques to form conpounds of
formula VI. X-971 - 20-

Preferably, the hydrochloride salt of piperidine is reacted
wherein Q and Q’ each are the same or different leaving
group, in an alkali solution. Appropriate leaving groups are
20 the aforementioned leaving groups used in the preparation of
compounds of formula IV.

A preferred alkali solution for this alkylation
reaction contains potassium carbonate in an inert solvent
such as, for example, methyethyl ketone (MEK) or DMF. 1In

25 this solution, the 4-hydroxy group of the benzoyl moiety of a
formula IXIb compound exists as a phenoxide ion which
displaces one of the leaving groups of the alkylating agent.

This reaction is best when the alkali solution
containing the reactants and reagents is brought to reflux

30 and allowed to run to completion. When using MEK as the
preferred solvent, reaction times run from about 6 hours to
about 20 hours.

The reaction product from this step is then reacted
w1th l-piperidine, l-pyrrolidine, methyl-l-pyrrolidine,

35 dimethyl-l-pyrrolidine, 4-morpholine, dimethvlamine,
diethylamine, diisopropylamine, or l-hexamethyleneimine, via
standard techniques, to form compounds of formula VI.



with the al kyl ated conpound of formula Ilb in an inert sol vent, such

as anhydrous DMF, and heated to a tenperature in the range from
about 60[err] Cto about 110[err] C. Wien the 5 m xture is heated to a
preferred tenperature of about 90[err] C, the reaction only takes
about 30 M;pgbes to about 1 hour. -20However, changes in the reaction
conditions wilT influence the anmount of time this reaction needs to -
be run for conpletion. O course, the progress of this reaction step
10 ganp%aéfémﬂbiltw thlelll'ﬁ/c%mb%hdafﬁidé hsabat ofrephéri dieoh rmsqmcteg[ |
Conpounds 0 or,mu I C rasgnt err
each are bW]tI&’f tl?\% COBLP(S’FE{A f?r’é‘f“ﬁym?ﬁbdm an i which Rlerr]

is -H or habbyente smelasarmhh&ﬂeophaf)mce@mﬁdawged to a tRuerEge t he
met hods hey dﬁby ?ﬁ%&:{dd;clf)%}onﬁ%%@' 9* e éd’%lbo]t& 110°CENPRHBLS . RE €

enconpasse inition herein conmpounds of formyla I.
Cert@i n prefsEverl toiRAhRds tof of @pﬁﬁﬁaredaggnperatur%@fa, 'Oquocl €avi ng

the R err]tﬁ@dreé{\ﬁ@fbrprcﬁﬂ%mbakeheébbulﬂyglﬁ) Of¥nutes to RKWHECtI nggr.oups of
formula VI_conpounds via well known cedur es uTer.ous reactions
for the fCRSMETR. dFdafdl the Tealpion cRRRFEruns i hrothsienes
descri bed the aamiviiero®ftime thisskaadeidnwekdsinelbeimg faor exarrpl e, .
Protective Gro QO gani U £35 n and New
Vork. - 10737omBtEEL by of, copt " bhg BEbrtebh A b e A ¢ Sftthear s,
W Xy, 25 can l()éxlevmrmrdc;edl%:a) standarﬁecpe@nau@gramc yecigtirursder and
Lubke, Academ c Pres 0 ﬁ]?@“ ]_Fog}lg 1262hicnMRY hod$ when for

and/ or err

renovi ng preferred dr oxy prqQt ectlgl grougs
parti cul ar??e%%‘t“hle EREx FaEthydt Yér'e B4l rek and g@scri bed

in the Exappies. Rﬂmflrsa -H38r halo are novelCHMOWIES fHariRidBKta ckalgre

novel , are har maceut i cal y acti ve for.athe net hods, herein d%SCI’I bed,
and agrive SETRPIS0 PRERAD| d8ECHEPRRed MeFHingly. suc
Comounds edmpolinde aarte ighddnpalzsBieby] the déffamecion heriepsaf ed via the
synt hetic Loute sho Iowlln Schenme 111. 35 Using this route, a
3-position =R foﬁ r(nﬁ rI]) is placed on commercially
avai |l abl e thi anapht h@aetéimrm&faerweld) coopbongis of formula I aXe9712
-21- l.a V'éulx & chu th a 4-
R

(prot ect ed- 1?1 %r OoXy heno O\r# g d \cl)\@lrl\dﬁ o? %or nul'a Wy
Schene ||protect1ng groups of formu a VI compounds via well known

20 procedures. MNumerous reactions for the formation and removal

of such protecting groups are described in a number of
standard works including, for example, Protective Groups in
Organic Chemistry, élenum Press {London and New York, 1973);
Green, T.W., Protective Groups in Organic Synthesis, Wiley,

25 {(New York, 1881}); and The Pegptides, Vol. I, Schrooder and
Lubke, Academic Press (London and New York, 196%5). Methods
for removing preferred R’ and/or R® hydroxy protecting groups,
particularly methyl and methoxymethyl, are essentially as
described in the Examples, infra.

30 Compounds of formula Ia are novel, are
pharmaceutically active for the methods herein described, and
are encompassed by formula I as defined herein.

_ Compounds of formula I in which Rl is -H are
prepared via the synthetic route shown below in Scheme III.

35 Using this route, a 3-position leaving group (R®) is placed

on commercially available thianaphthene (formula VII) to form



5 [err] 15 wherein R err] is a hydroxy

protecting group which can be sel ectively renoved and Rlerr] is a

| eavi ng group. The conpound of fornula VII is comrercially
avai | abl e. Preparation of fornmulae VIIl and | X conmpounds, I ncl udi ng
the definifienipf Rlerr] and Rlerr] subgiituents, as well as 20

preferred reactants and conditions, unless otherw se herein st at ed,
are the sane as descri bed above and shown i n Schene |, supra.

a compound of formula VIII, which is then coupled with a 4-
(protected-hydroxy)phenol, providing compounds of formula IX.

Scheme JTIT
5
S
VII
R
@ *
s
10 VIII
RGQ\[::::L\
O
CL/}
IX
15 wherein R® is a hydroxy protecting group which can be
selectively removed and R® is a leaving group.

The compound of formula VII is commercially
available. Preparation of formulae VIII and IX compounds,
including the definition of R® and R® substituents, as well as

20 preferred reactants and conditions, unless otherwise herein

stated, are the same as described above and shown in Scheme
I, supra.



X-9712 -22- Compounds of fornul a

| X are then arylated via Suzuki coupling [see, e.g., Suzuki, A,
Pure and Appl. Chem, 6(2):213-222 (1994)]. Using one Suzuk

coupling option, a formula | X conpound is selectively hal ogenated at
the 2- 5 x-gposition, and then coupledyth an aryl boronic acid conpound
of fornmula Xla (Route A of Schene 1V bel ow). Pref erably,
however, an aryl boronic acid of fornula Xb is formed froma conpound

of fornula IX, and trmcnmpmacmise@f formulwd TR arbatRerronglafed arigul a Xib to
gi ve novel saﬁxﬁw%ﬁﬂ@mgwie% gl Or Skl | 5 (FHLS Bl ABEHeERLY.

bel ow). Such iates are useful for
phar maceut i@ 13213-222 (38PpVe- coﬁ%b@%d%n@ﬁsuzukqnqauaﬂnngnwannpcn &f ornmul a

| b QQHRQHQQ%%{%bﬁp@hkal@é'Q@lé@%&&%iy(ﬁé%adéﬂéted at the 2% 971€err]
k?g7§2 position, and then coup%gd W{%nrqn arylboronic acid compound
of formula XIa (Route A of Scheme IV below).
Preferably, however, an arylboronic acid of formu;a
Xb is formed from a compound of formula IX, and then reacted
with a halo-arene of formula XIb to give novel intermediates
10 of formula IIc (Route B of Scheme IV below). Such novel
intermediates are useful for preparing pharmaceutically
active compounds of the present invention (formula Ib

compounds) via alkylation and deprotection.
’



wherein Rlerr], Rerr], Rerr], Rerr] and n are as defined
above;

X-9712 -23-
Scheme IV
RS
O
S
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X-9712 - 25- X is iodo, brono, or
fluoro, in the order of preference; and X is iodo,
brono, or fluoro, in the order of preference, or triflate. 5

The first step in Route Ain Schene IV is the 2- posi tion iodination
or brom nati-®&v1&f a fornula | X conmpound-24- usi ng standard procedures
Cenerally, a fornula I X conpound is reacted with a slight excess of
n-butyllithiumin hexane, in an appropriate solvent and under an

i nert atnosphere suct 10 as nitrogen, followed by the drppw se addition
of a slight excess of the desired hal ogenating agent | n an
appropriate solvent. Preferably, &he hal ogenati ng agent for this

step is i odi ne, but the use of brgm ne, N bronosuccinimde is also
permtted. 15 Appropriate $olvents include an inert solvent
or m xture of solvents such as, for exanple, diethyl ether,

di oxane, and tetrahydrofuran %BHF). O these, t et rahydr of ur an,

particul arly anhydrous THF, i8S red. ~ The present
sel ective, 2-position hal ogenati reaction optionally is run at a
tenperature from about -75[err] to about 85[err] C -

The product of the above reaction, a h#& o-arene of formula Xa, is

t hen coupled with an aryl bor oni e~ J-Qf formula Xla, via standard
Suzuki coupling procedures, to W/ pounds of fornmula Ilc.
Compounds of fornula Xl a, ch N ] 1s -H halo, or -OR[err]
(Rlerr] is a hydroxy protecting group as defined, supra) are derived

fromcomercially avai | abl e conpoudds via procedures well known to
one bf ordinary skill in the art (see, e.g., March J.; and Suzuki,
30 A., supra). In §he present coupling reaction, a
slight excess of a fornmula Xla coppound is reacted with each
equi val ent of a fornmula Xa conpoupd in the presence of a palladium
cat al yst and an appropriate basegn an inert solvent such as
tol uene. 35 Al t hough various pal |l adium catal ysts drive Suzuk
coupling reactions, the crt-aigst) selected usually is reaction
X-9712 - 26-

O

\ RZa

S

10

wherein
R2a, R2b, R3, R® and n are as defined above;



specific. Thus, the use of tetrakistriphenyl phosphi ne pal | adiumin

the present reaction is highly preferred. Li kew se,

vari ous bases may be used in the present coupling reaction. However,
it is preferred to use an alkali 5 metal carbonate, particularly 2N
sodi um carpogai £. The_penperature enployed in this step
shoul d be sufficient to effect conpletion of the coupling reaction.
Typically, heating the reaction mxture to reflux for a period from
about 2 to about 4 hruis isd@deguaics aid flloro, pretheredder of

In Route B of _Schene |V.. a 2-position aryl boronic of formula Xb is
pr epar ed u@?ﬁﬁeﬁﬁ??ekﬁ%§% pr ocedures. Cenerally, a conmpound of

formula I X is treated’ wishicicsl bgiomo, or flemeressiof thebargetriehi umin

hexanes,inﬁggfgpgﬁggriég(%rg§late.solvent and under an inert atnosphere such
as nitrogen, follow ng by 'the dropw se _addition of an appropriate

tri a kyl borat e. The first steppdsr HOUCLS & 4B FEREBe| A¥| t8icthh dhert

sol vent OrppgitionNodifR i0h 89! ¥ebhinaHebnass &ofoemald| B ¢bngidiyl et her,
20 di oxape, and é;%{ah drgfuran (THR). _JHF, p rtléflarl

) y
anhydr ous HFEY SRR gcedures. " Generallyrid 1PERE? e (GRS bor at e
used in thespreserndd with a eaghtobxteskr of sopbepyllboinie.in hexane,

The product_of this reaction,.a c ound_qf _fornul a_ 25 b, is.then
eacted i th e FgRrdraase. gpiiefE BRM fafer ofh herE unongiing Fubll

st ah@lard Seig ukitcozgti Mplgoeeddbyeshet dropwise additden cohpouridehsf fornul a
llc. The p edsr td LELQN r : tion are
as descri béejgé%)% %e% de%'lrfa galc':l'f’;l %gﬁgggt%ggp?)%% S %Iléle?rgr ae Ir)%%g%and Xa,
in Scherme $8Avemt. PrgfigRbdlsotprolprdeseBapbiddBoert Aty |step is

The transfosadhé onuf RMRRUNES BEoh9hBUl B-blémbSuccinimid®rivilAasba
conpounds is carried out as descri bed above for t he conversi on of

formul a | 1R€CBHpothds to conpounds of formula la. 35
Conpmunds of fornmul agpptepsing d Isbiatemtaovelciudedan inertaseliveet wWr for the

tiaon: of ph ti | ] ti d t t
Do o M P S SIS gie o for examﬁfér!"’&{‘ecsm?{zﬁ&ee&r esen
Conpounds @foxanenl|ael Xidtrahgdirbfaken 4T#Fhovedf these, are useful for the

met hods he{é%fbﬁ?ﬁ%%éd%%ﬁ, %@gt§531arly anhydrous THF, is preferred.
The present selective, 2-position halogeﬁation
20 reaction optionally is run at a temperature from about -75° C
to about 85° C.

The product of the above reaction, a halo-arene of
formula Xa, is then coupled with an arylboronic acid of
formula XIa, via standard Suzuki coupling procedures, to

25 provide compounds of formula IIc. Compounds of formula XIa,
in which R22 is -H, halo, or -OR® (R® is a hydroxy protecting
group as defined, supra) are derived from commercially
available compounds via procedures well known tc one of
ordinary skill in the art (gee, e.g., March J.; and Suzuki,

30 A., supra).

In the present coupling reaction, a slight excess
of a formula XIa compound is reacted with each equivalent of
a formula Xa compound in the presence of a palladium catalyst
and an appropriate base in an inert solvent such as toluene.

35 Although various palladium catalysts drive Suzuki
coupling reactions, the catalyst selected usually is reaction



enconpassed by formula |I as herein defined. Conmpounds of

formula | in which either Rerr] or Rerr] is 5 -H and t he ot her
Rlerr] or Rerr] substituent is -OH al so are prepared from conpounds
of formula I in which both Rerr] or Rerr] are -COH The di hydr oxy
conpound og¢-dprarula | is converted to azg+xture of 6- and 4'-
nonotriflates, and the triflate noiety is reduced to hydrogen [see,
Saa, J.M, et al., J. Og. Chem, 10 55:991 (1990)]. The resulting

m xt ur e ofspemohiudr oxhus, the deei wdt teesakéstithmmebase or
phar maceut c e r Lchloride salt,
s ddiun s in, 12 CprRiable 3kt of f&%f@%tl St

can then y stan i ques.
In general, a di hydrb)ése%kﬁﬁ)ourﬁifi@fusf é?arﬁﬁflsamﬁl/l bergsed in  thg RFSFIMH about

4 to abOUtccﬁ.x ‘i’lq’azlé?dlttﬁc@lf aH@We%rbai‘é is prefeﬂéif' “Q)deé eihigeiine, in

an react sol vent follo addi ti.on e al ent of
trif uororf’éelffrfg‘n \i}%t@ Partlc&?fr%&% Gy, S%S% I&t(lfasﬁlk? Ezrﬁ xt ﬂlrjiavof nono-

and di-triflates The @ér@éﬂéﬁiii@e(én@l@y&dpaﬁatﬁdsbgts@ astear I8 be

chr omat ogr a gues rred soI vent for this step is
anhydr ous ‘Ppélcj‘ed}tcrﬁ r‘%&g{cﬁaﬁgmpletlgn SE'E5E OURFEIT r?cr’tm%‘ .

t enper at ureypiarajel v ,r drasatioigt thleerehc€ibn mixture abmutef2BixCfarh@ present
reaction | I ip fro t Eﬁpd&lg adours. 25
The isol at dtconé]%()tﬁoggoaw&r%no Etl‘l g%d%%?r%%%nd% éds?e & t*en
hyd¥bgenatritefenreft .non-reacti ve solvent, in the presence of from

about 3 to about 6 eﬂ'&“ﬁ’@d@é"‘}? K Fthed8 19, b§5§rp031tlonpél%f§5&%ﬂ/1c
triethylam ne, and a _hydrogenation cat al yst such

pal | adi um®h V- BER %ll@hH@P&F@fiePFéBg pRbt Ry Jyoce Ué-'(‘ﬂsvents for this
reaction imsddseel 81, h)éi o@a@o@tr@ a&df@&ﬁamgl IX is trédtedhiianal istdlghe a

m xture thereof. I‘R/V% E‘F resent react.i %t i's run under
about 40 g%t Rufl ih Xaﬂﬁ?En D AR 62 5 he reaction
tindis framsaboutarll under ahnoumertoaainoaphérélomcsh &5 nitrogen, The
resul ting f e s . pf r a | have

di fferent fs’go ucgﬁyjl%f ?ln e Wasge%fiégg%g ?19 an apprq If}'{yag’}r’é'oxy-4' - hydr ogen
derivat i vet‘srﬂcﬁa)rh@é?qmtﬁ al ly separated X-9712

- 28- from t}k}%p& ﬁw%ﬂ:erﬂ)éd&?ﬁuﬁ@r EMalhYLS Ly1-S&heCdt ve

crystallization. Further "separation, which provides_ pure nmonohydr oxy
conpounds TR %01V(%}¥Sb§u§@hﬁéve(§°5yexample CHHRIETSS SFRST +t he

enraghed mi@x&:@ tathd &%t&ﬁ@@@&@f@&hﬂe (Thr). B@F} Sdalidleed iy

crystalli zat fosor;?}ﬁ"t hy. 1s %%%t erre%t hanol .

The preferred trialkylborate used in the present
reaction is triisopropyl borate. _

The product of this reaction, a compound of formula

25 Xb, is then reacted with a aryvl halide or aryl triflate of
formula XIb, via standard Suzuki coupling procedures, to
provide compounds of formula IXIc. The preferred reaction
conditions for the present reaction are as described for the
reaction of compounds of formulae XIa and Xa, in Scheme IV,

30 which also provide compounds of formula IIc.

The transformation of compounds of formula IXIc to
formula Ia compounds is carried out as described above for
the conversion of formula IIa compounds to compounds of
formula Ia.

35 Compounds of formulae IIc and IId are novel, and
are useful for the preparation of pharmaceutically active
compounds of the present invention.



A nore direct nmethod for the preparation of conpounds of fornula I

in which either Rlerr] or Rerr] is -H and the other Rlerr] or

Rlerr] substituent is -CH as well as an alternative nmet hod for the

preparation of conpounds of formula I in which 10 either Rlerr] or

Rlerr] is gty the other Rlerr] or Rlgsr] substituent is

-O(derr]-err] alkyl) uses a conpound of the formul a

[err] wherein 15 Rlerr] and n are defined

above; C(:ompouﬂﬂ@rcﬁﬂ ﬂc&'m@deob{IIOanﬁCﬁZBréls%[ﬁém@éﬁb& ) i’vm_d
err] is - err oVi en err] is

B[CH L[err‘_‘]re? susecf}:u( f%" %%F?’%Fkbﬁ%eggnﬁemwgé d % i's

- O (] err |ernganrds sad \dy) ﬂ?{mmrl]a iIs asCHer2fn defined. In th| S process,

vt v byt e ReRESInds ot sonfUPRUAN Loy EATMECASE Ao 5 i (oL

derivative by treatne uoronmet hané sul'f oni ¢ an y&rl de.
The &rifl atte’and the miihary K sorhaﬁ selasicitliendds sOihadse esrdbrepased

preferabl Yerom comﬂ&ﬁrfc%t %Jﬂ’tf'o%mﬁ)igr e9¢nahoRn ddén h;adr&xy@pg%ecbgng noi ety
is 25 t hen renpved via standard procedures, as in those herein

descri bed, T SRR HFRIEDOPE fépﬁﬂ}léa| I 58 rersiachdio @ mixtupeerr]
or Rerr] df 6-Ham 4'he meiheriRlatel, oan&[ @Mé]tﬁmﬁé weyiteths i=OH.

pnot her SAENA 6 (A0 RSl LB, STEROGT 0Toilie g o eRaL o o
preégent prdodds, (U%909l-f uThgt gesoftang mixturd qrimmcenahydmxyound (infra)
IS oxidi Z%hrt Qraftqusa "i{t.‘ch% Q@ the Sree(ﬂgo G ﬁﬁ \Qma%@rgft%.%aﬁ f hen

reacted with a nucledph uce e oxygen or
sul phur atasyaantskde @ﬁlt preferably tneghg@rochlorlde salt, can then- 29-

formul a | randditiea iy %Q%aaeascﬁgeawﬁ%&? TR s fornul a
XVI conpounds is then reduced to provide certaln corrpounds of the
present invention. iRt general, a dihydroxy compound of formula I is

i5 treated with about 4 to about 6 eguivalents of a amine base,
such as triethylamine, in a non-reactive solvent followed by
the addition of 1 eguivalent of trifluoromethanesulfonic
anhydride. A statistical mixture of mono- and di-triflates
are produced and separated by standard chromatographic

20 techniques. A preferred solvent for this step is anhydrous
dichloromethane.

When run at a temperature range from about 0° C to
about 25° C, the present reaction is completed within from
about 1 to about 5 hours.

25 The isolated mixture of mono-triflated compounds is
then hydrogenated, in a non-reactive solvent, in the presence
of from about 3 to about 6 equivalents of an amine base,
preferably triethylamine, and a hydrogenation catalyst such
as palladium-on-carbon, which is preferred. Preferred

30 solvents for this reaction include ethyl acetate and ethanol
or, alternatively, a mixture thereof. When this step of the
present reaction is run under about 40 psi of hydrogen gas,
at ambient temperature, the reaction time is from about 2
hours to about 5 hours.

35 The resulting mixture of monohydroxy derivatives of
formula I have different solubilities in ethyl aceate and the
6-hydroxy-4'-hydrogen derivatives can be partially separated



5
[err]

Scheme V
X-9712 - 30- [err]

wherein each variable has its previously defined nmeaning.

10

15

20

25

30

X-8712 -28~-

from the 6-hydrogen-4’-hydroxy derivatives by selective
crystallization. Further separation, which provides pure
monohydroxy compounds of formula I, can be achieved by
conversion of the enriched mixtures to the hydrochloride
salts followed by crystallization from ethyl acetate-ethanol.

A more direct method for the preparation of
compounds of formula I in which either R! or R2 is ~H and the
other Rl or R? substituent is ~0H, as well as an alternative
methed for the preparation of campounds of formula I in which
either R! or R? is -H and the other R! or R? substituent is
-0-{C1-C4 alkyl) uses a compound of the formula

R3- (CHy) n~

»

A
RlC s

R3 and n are defined above;

Rlc ig -OH or -0-(C3-C4 alkyl); and

R2C ig ~OH or -0-{C3-C4 alkyl);
providing when RI¢ is -OH, R2¢ is -0-({C3-C4 alkyl)., and when
Rlc ig -0-{Cy1-Cq4 alkyl) R2¢ is -OH.

In this process, the hydroxy moiety of such a
compound is converted to a triflate derivative by treatment
with trifluoromethane sulfonic anhydride. The triflate
moiety is then reduced under standard conditions, preferably
by catalytic hydrogenation. The hydroxy protecting moiety is
then removed via standard procedures, as in those herein
described, providing compounds of formula I in which either
Rl or R? is -H and the other R! or R? substituent is -OH.

Another alternative, and preferred, method for the
p;eparation of compounds of the present invention is shown in
Scheme V. In the present process, the sulfur atom of a
formula IV compound (infra) is oxidized to form a sulfoxide
{formula XIV), which is then reacted with a nucleophilic
group to introduce the oxygen or sulphur atom linker of

wherein



5 In the first step of this process, a conpound of

formula IV is selectively oxidized to the sulfoxide. A nunber of
known met hods are avail able for the process step [ see, e.qg.,

Madescl aire, M, Tetrahedron, 42 (20); 5459-5495 (1986); Trost, B.M,
et al., Trtgabedron Letters, 22 (14); -30- 1287-1290 (1981); Drabowi cz,
J., et al., Synthetic Comruni cations, 11 (12); 1025-1030 (1981);
Kramer, J.B., et al ., 34th National Organic Synposium WIIiansburg,

VA., June formuldil I&pd 1f¥eSjulaHawe vemponnady . oxTHanésl foomdl eniity poOr
conver si ong if?i u | .a ignificant 15 .
bomb e t he Jsu fog{?gg g%thSHBLEd éeﬁogglprp?%%% Scfertaln however,

over-oxidation to resent,

converts aCPBPAYREs |Of ddfporesens anyghtdside of X-9712

- 31- formula XIV in high yield with little or no formation of

sul fones. This process involves the reaction of a formula IV

conpound with about 1 to about 1.5 equival ents of hydrogen per oxi de
in a mxture of about 20%to about 598hee v trifluoroacetic acid in

met hyl ene chloride. The reaction is run at a tenperature from about
10[err] C to about 50[err] C, and _gusual ly required from about. 1 to
about 2 hours to run to conpl eti gn. Next, the

3-position leaving group (R9) is
nucl eophilic derivative of fornu

ged by the desired
uch2anucl eophilic derivatives

are prepared via standard 1a . In this step of
the process, the acidic proton of t he nucl eophilic group is renoved
by treatnment with a base, 15 preferdbly a slight excess of sodium
hydri de or potassium tertbutoxid¢, in a polar aprotic solvent,
preferably DVF or tetrahydrofuragn. O her bases that can be enpl oyed
i ncl.ude pot assi um car bonate and ¥esi um carbonate. Additionally,
ot gr sol vents such as di oxane or dinethyl sul foxide can be 20 enpl oyed.

The deprotonation is usually run at at
O[err] C and about 30[err] C, and
for conpletion. A conpound of fo , R?8 then added to the
solution of the nucl eophile. ythe s di spl&Cenent reaction is run at a
tenperature between O[err] C 25 andl about 50[err] C, and is usually run
in about 1 to about 2 hours. Th&® product is isolated by standard
procedures. XIV

Snper at ure bet ween about
(I es about 30 m nutes



When a benzyl noiety is used as a hydroxy protecting group,

hydr ogenol ysis of the sulfoxide noiety wll - al so provide renoval of

t he benzyl protecting group, 30 elimnating the requirenent for

sel ectively renoving such a group at a later stage in the process.

I n the nexty stam of the present process,3movel sul f oxi des of
formulae XVI a, b, ¢, and d (collectively formula XVI) are reduced
to a benzot hi ophene conpound of 35 formulae Ilg, Ic, Ile, and Id,
respectively. Prior to the presept reductlon process, conpounds of
formulae Ilg and Ile canrfirat Pe—atiytat-ao—as—herern descri bed.
Reduction of the OR® 2-(CH3) n-R3 OR8] - O- {CH2) n-Rj
sul f oxi de conpounds ;anacco d by using nea @;ul titude
of methods known in {H& art inc ing, for exanpljéis 3§aride
reduction (lithiumablum gun hydyide), catal ytic xvBydr pgenat i ofVd
transfer hydrogenolyg$is and trijrethylsilyl 5 iodide (TM5-1). In this
reduction, the choicg of reage is dependgnt upon tﬁg conpatibility
of other functionalities in t he nol ecul e. Yor the cohpounds
described in the pr esent invention, lithiumalu :
(LiAlH err]) e t ansﬁér(CH2 -G rogenolyé%gﬁgﬁﬁlIag%ungngEV# ni um
formate) are the preferred nts For hf{err] reduct
appropriate vents such ag exanpl= 4 By | ether 2c
and tetra R{THE) @o Cl'g @ , R | ¥a R
THF, is prefeg ranster hydnogenol alyrohol soIvEnts,
particularly ethanol |s preferred. gThe reactlon ig is run at ao
tenperature from t 0O Cto abo 0 C, and xvic requires fro&haﬁput
0.5 hours to abou % ®hours for KB conpl eti on. en
desired, the hydrokxy protecting gréup or » grjoups of the products of

t he process shown {n Schenme V can RO be renovdd, and a salt of ghe
product of any step of the rocess. Accordijngly, the present

i nvention provi des¥a proces$ for preparing¥conpounds of the ¥ornul a

[err]

Ry~ (CHy) p-O RS
b @ R3—(CH2}H'D—@
O S S
Rla S Rlb S
IIe 14

Ilg Ic
wherein each variable has its previously defined meaning.

5 In the first step of this process, a compound of
formula IV is selectively oxidized to the sulfoxide. A
number of known methods are available for the process step
[see, e.g., Madesclaire, M., Tetrahedron, 42 {(20); 5459-5495

{1986); Trost, B.M., ef al., Tetrahedron Letters, 22 (14);

10 1287-1290 (1981); Drabowicz, J., et al., Svnthetic
Communications, 11 (12); 1025-1030 (1981); Kramer, J.B., et
al., 34th National Organic Svmposium, Williamsburg, VA., June

11-15, 1995]. However, many oxidants provide only poor

conversion to the desired product as well as significant
15 over-oxidation to the sulfone. The present, novel process,

however, converts a formula IV compound to a sulfoxide of



25

-H or a hydroxy

group;

wherein Rlerr] is -Hor -ORerr] in which Rer

30

Rlerr] is 1-piperidinyl, 1-pyrrolidino, nethyl

hydr oxy protecting

r]

protecting group; Rlerr] is -H,
hal o, or -OR[err] in which Rlerr] is -Hor a

-1-

i's

_pyrrolidin*L97gbnethyl-l-pyrrolidino, 4-R0r phol i no, X-9712

-33-

| met hyl am no, diethylam no, diisopropylam no, or 1-

hexanet hyl enei m no; ‘nis 2 or 3; and
is -0- or f8rimuld XIV 0h BigRaFiECeutiteahliy caecept abl eosabtisheseof,

conpri sing

|V
wher ei n

Rl err]

step a)

[err}

i0

15

20

25

30

35

'S Bel8ayLa

a“conpaoun

di zi the sul fur _ato

Z

58&58Eﬁ§° This proceég inéggves t % reactlan[gfrT €g§guf%fvaWU|a

compound with aBpetrr] twndkduer 1] Sakegudsapeavsous| ydedgared;

trifluorocacetic acid in methylene chloride. The reaction is
run at a temperature from about 10° C to about 50° C, and
usually required from about 1 to about 2 hours to run to
completion.

Next, the 3-position leaving group (R®) is
displaced by the desired nucleophilic derivative of formula
XV. Such nucleophilic derivatives are prepared via standard
methods.

In this step of the process, the acidic proton of
the nucleophilic group is removed by Ereatment with a base,
preferably a slight excess of sodium hydride or potassium
tertbutoxide, in a polar aprotic solvent, preferably DMF or
tetrahydrofuran. Other bases that can be emploved include
potassium carbonate and cesium carbonate. Additionally,
other solvents such as dioxane or dimethylsulfoxide can be
employed. The deprotonation is usually run at a temperature
between about 0° C and about 30° ¢, and usually requires
about 30 minutes for completion. A compound of formula XIV
is then added to the solution of the nucleophile. The
displacement reaction is run at a temperature between 0° C
and about 50° C, and is usually run in about 1 to about 2
hours. The product is isolated by standard procedures.

When a benzyl moiety is used as a hydroxy
protecting group, hydrogenolysis of the sulfoxide moiety will
also provide removal of the benzyl protecting group,
eliminating the requirement for selectively removing such a
group at a later stage in the process. '

In the next step of the present process, novel
sulfoxides of formulae XVI a, b, ¢, and & {(collectively
formula XVI) are reduced to a benzothiophene compound of
formulae IIg, Ic, IIe, and Id, respectively. Prior to the
present reduction process, compounds of formulae IIg and IIe

can first be alkylated as herein described. Reduction of the

and

g.gr ; reggting the product of
dlgfguﬁiXéEE?cﬁﬁnﬁéfgfl60% to Q%out 88



wi th a nucl eophilic group of the formula

[err] 25 wherein R err] is -OH or -SH, X-9712

- 34- c) reducing the product of step b), a conpound of
formul a XVi [err] to provide a
conpound of-¢hezformul a -32- [err]

sulfoxide compounds can be éccomplished~by using one of a
multitude of methods known in the art including, for example,
hydride reduction (lithium aluminum hydride), catalytic
hydrogenation, transfer hydrogenolysis and trimethylsilyl
5 iodide (TMS-I}. In this reduction, the choice of reagent is
dependent upon the compatibility of other functionalities in
the molecule. For the compounds described in the present
invention, lithium aluminum hydride {LiAlH4) and transfer
hydrogenolysis (palladium black/ammonium formate)} are the
10 preferred reagents. For LiAlH, reduction, appropriate
solvents such as, for example, diethyl ether, dioxane, and
tetrahydrofuran (THF). Of these, THF, particularly anhydrous
THF, is preferred. For transfer hydrogenolysis, alcohol
solvents, particularly ethanol, is pfeferred. The reaction
15 is run at a temperature from about 0° C to about 60° C, and
reguires from about 0.5 hours to about 2 hours for
conpletion.
When desired, the hydroxy protecting group or
groups of the products of the process shown in Scheme V can
20 be removed, and a salt of the product of any step of the
process. Accordingly, the present invention provides a
process for preparing compounds of the formula

R3- (CHy) n-0

S

Rla ig -H or -OR72 in which R72 is -H or a hydroxy

Rla
25 wherein

protecting group;
R2a2 igs ~-H, halo, or -OR82 in which R8a is -H or a
hydroxy protecting group;
30 R3 is l-piperidinyl, 1l-pyrrolidino, methyl-1-
pyrrolidinyl, dimethyl-l-pyrrolidino, 4-morpholino,



d) optionally renoving the Rlerr] and/or R err] hydroxy protecting

groups, when present, of the product of step c); and

e) optionally formng a salt of the product of 15 step c) or step d).
Thi s novel process also provides novel conpounds of formul ae XV,
and XVI a,xbg7t2 and d, each of which k83an i ntermedi ate useful for
preparing the pharmaceutically active 20 conpounds of the present

i nvention. Compounds of fornulae | in which Zis S are

al so dipeealadins i athy lgmdoess ddésoprbpyll oelraw ior 3eheme VI in
which a cogpg g, Va is netallated. The resulting :
product, a conpodﬁgugﬁﬁsﬂfﬁhla XVIl is reacted with a 4- 25 (protected
hydroxy) phenyl disul ®i#&#® ofoFctimaB XVI 11, and the X- 9712

phenol Pprpd eadd ng- greoup of a fornula Ile conpound is renoved
ovi de_conpounds of f.or will note that, in u5|ng
thIE{DFOCégg ﬁ%l aﬁiwbaﬁéﬁﬁﬁégﬁﬁfS@ﬁ%n?%%ﬁeo ‘comprdSLAgi ons.

Schene VI [err]
a)l oxidizing the sulfur atom of a formula IV
compound
RY
S
10
Iv

wherein
R12 and R22 are as previously defined; and

. R® is a leaving group;
15

b} reacting the product of step a), a compound of
formula XIV
RS
iiiln S {!ii;’
Il
20 . XIv
with a nucleophilic group of the formula
Q/o-— {CH;) n~R?
RIZ
25

wherein R12 is -0OH or ~SH;



X-9712 - 36- [err]

wherein 5 Rlerr] is -Hor -ORlerr] and R err] is a hydroxy
protecting group; Rlerr] is -H or -ORerr] and
Rlerr] is a hydroxy protecting group; Rlerr] is a
hydroxy preteghiong group which can be 1G4- selectively renoved,

Rlerr] is a |eaving group; and Mis a netal ion.

In the first two steps of Schene VI, a fornmula IVa conmpound i s
metal | ated via well kinown fydeedddr ehe MPsEUdD of secaption! s cangopndf efabl vy,
‘a fornmula I Va cqnp%ggd is treated with a slight excess of

n- butyllltﬁlﬁm anes in an appropriate solvent, followed by the
dropwi se addition of a solution of a disulfide conmpound of formula
XVIT1 in an approg |ate solven Bot h of these
reaction steps are run u def“Hal nRarT at nosphere such as nitrogen,

whi | e appropriate solvents for steps include one or nore inert
sol vents such as di et hyl et her, oXgne, and THF. O these, THF,
particularly the anhydrous f g# y preferred. In addition,
the 25 present reaction steps atgre f rom about

-78 C to about 85[err] C step of the present

reaction, a net al | at ed XF & Il is provided. The 4-
(prot ect ed- hydr oxy) phenyl disultide (a foﬂhula XVII1 30 conpound) whi ch
is reacted with such a fornmula XVII conpound to give a conpound of

formgla Ile, is prepared by protecting XV

to provide a compound of the formula
»

- (CH3) -0

Z

\ O Rza
Rria S .
10
d) optionally removing the Ri2 and/or R22 hydroxy
protecting groups, when present, of the product of step c¢);
and

e) optionally forming a salt of the product of
15 step ¢) or step d).

This novel process also provides novel compounds of
formulae XIV, and XVI a, b, ¢, and d, each of which is an
intermediate useful for preparing the pharmaceutically active

20 compounds of the present invention.

Compounds of formulae I in which Z is S are also
prepared using the process described below in Scheme VI in
which a compound of formula IVa is metallated. The resulting
product, a compound of formula XVII is reacted with a 4-

25 {protected hydroxy)phenyl disulfide of formula XVIII, and the



X-9712 -37- t he hydroxy group of

comercially avail abl e 4- hydr oxyphenyl sul fide with an appropriate
protecting group via procedures known in the art. A preferred R6
protecting group is nmethoxynmethyl, providing Rerr] and Rerr], if

ei ther or %QPQl?re 5 present, is ajkydroxy protecting group other than
met hoxymethyl. "It is inperative that the R err] hydroxy protecting
group is a noiety different than those formed by Rlerr] and Rl err]

hydr ox?/ p{ Qhélﬁbilnﬁr@ﬁ@é@§ng"\@§<5‘u19r@§%‘tﬁor%ﬁltahﬁt:[et B8mpound i&Edmdvedl oup
can sel ectl ve

% be renoved, via standard procedures,,%g téh$rovide
conpounds 6P PEPMEFE Fpppounds of formula IIfp, OppeWilychPlstd n By
renoval of ubhegREhis procesel er? idhr@olR halbobabhase | ®€F cegmidxl in a

protic SO'X?HEtati g Or m xture of solvents is reacted in an acid nedia
cont ai ni ng 8t°1 east one equi val ent of acid, preferably

met hanesul f oni ¢ 15 acid, and heating from about 25[err} to about
110[err] C.  Typically, t he @%’é)nvtxi me is fromabout 6 to about
24 hours, but the progress o e reaction may be nonitored via
standard chr omat ogr aphi ¢ t echni ques. Appropri ate
sol vents for the present reaction 20 R® jnclude, for exanpl e, water and
nmet hanol . Co S Qf forshae Ile and IIf are novel,
are useful for preparing DL | ; 4. ve conpounds of
formula | and are herein enconpg i ¥hi g/ above depi ction of
formula I'l. 25 RILTONY i la Id

[err] wherein 30 Rlerr] is -Hor -OH
Rlerr] is -Hor -OH and 1va

10

15




X-9712 : - 38- R3 and n, are as

defi ned above, are prepared by usi ng the above-descri bed procedures
related to the process steps shown in Schenes Il and |V. Such
conpounds of fornula Id al so are novel, are useful for the nethods
of the pregsent, invention, and arsg_herein enconpassed within the
above ééplctlon of fornula l. Conmpounds of fornula
I, in which Rerr] and R err] are di fferent hydroxy protecting
groups or either R err] and Rierr] is a hydroxy protecting group and
the other is hydroxy are 10 “l égtively prepared by using a nodified

2- aryl benzot hi ophene star material of fornmula Il above,
provi di ng that hydroxy prd®eeting groups designated R7 and R8 are

Pecting group is removed whil e
=e1zot hi ophenes are prepared
R2a Particularly
conmpounds in which R err]

is Suzuki coupling as

sufficiently different so that one pro
the other group remains. Such 3
via procedures well known in
useful for the preparation of AQria Q¢

and Rlerr] are different prd?éctlng groups

descri bed above in Schene |V. However, 2f 6- (protected hydroxy)

benzot hi ophene-2-boronic acid is reacted wwth a fornula XIb conpound

above in which Rerr] is -ORerr] and R7 does not equal R8. This

reacti on ghkewsnpreparation of cohpounds of the present invention in
h Rlerr] and R enL] .are i fferent Sﬂo otectl roups so

thag one protecting%§§ 18 “8r85p_ﬂ%yi§§fé%t?§e¥ %é?é ¢§$ e ot her

remai Nns agraup; noi ety of the final product. Preferably, the R err]

protecting 9rLQup, ec @gg&¥ 8Ok _ i ﬁﬁg to form

a hydr oxy nnlety Mhl?é %ﬁ' %% pro é’ctlgngg }¥Réfl cul ar

met hyl, remabps. 30 Suzuki coupling a|SO.IS acconpl i shed by

using the abgyse gegc ?Q?gx?rﬁf@f@gé¥h§“§foh%phﬁ§bﬂgcénfBé”U|a Xl b

conpound with a _conp ound of XI X X-9712

-340 selectlvely removed; [err]

R% is a leaving group; and

M is a metal ion.

In the first two steps of Scheme VI, a formula IVa
compound is metallated via well known procedures. Most

i5 commonly, and preferably, a formula IVa compound is treated
with a slight excess of n-butyllithium in hexanes in an
appropriate solvent, followed by the dropwise addition of a
solution of a disulfide compound of formula XVIII in an
appropriate solvent.

20 Both of these reaction steps are run under an inert
atmosphere such as nitrogen, while appropriate solvents for
both steps include one or more inert solvents such as diethyl
ether, dioxane, and THF. Of these, THF, particularly the
anhydrous form thereof, is preferred. 1In addition, the

25 present reaction steps are run at a temperature from about
-78° C to about 85° C

In the first step of the present reaction, a
metallated compound of formula XVII is provided. The 4-
(protected-hydroxy)phenyl disulfide (a formula XVIII

30 compound) which is reacted with such a formula XVII compound

to give a compound of formula IIe, is prepared by protecting



wherein Rlerr] is Jerr]-(err] alkyl sulfonate,
preferably 5 nmet hansul fonate or (Jerr]-Cerr] aryl sulfonate; and
Rlerr] is a leaving group., preferably brono or triflate.

In this process, a 6-(protecting hydroxy) benzot hi ophene- 2-boroni c
acid as degCkisRed above is reacted 10 _37.with a conpound of formula XX to
provi de a conpound of formula XX, which is reacted with boron
tribromde in nmet hyl ene chl oride to provide a nonohydroxy conpound
which is the hyﬁbtbwqgeﬁﬁbyoﬂmémhany famalazaa&m é- a benzyl noiety by

t andard d a, XX Th |f. F
Setoct vel yESHBVERSY RS it it o SRR ChErBe BEPLEELihd dp i
with LiAl Hbeut]eﬁumasahnawpruprt}ae eaxdps oth @rsaﬁarmeﬁ R® prot@,cu'e:mgagror«m
exanpl €,  THE. ﬁﬂa&l%(gﬁ@ %9“ ﬂ%@yi axvcgmowad if elthé’:.f §odBtha ¥4 |

which is fina ng ate he 4'-position via
st anBar d pP@@@G@ﬁeslﬁf@rhﬁ éQ*HIE@OtQ§t¥HF grougbgpggr BAg"skilled in the

art will recogRhimethdt . Vati OUS imperat IFOGARIETHRARS bRy &Edty} zed to provide
formula I'lla conpqunds i n | Ch@hfgﬁﬁlydr o%gr ohect [ g@_ﬁg (?‘Lgy are
other thanPER&RTEING IXOPR &R RIRCAATY Bt chPR3R et ettivel y
renoved tor? and rRPrgydcechpravadting geoppesndsheh poesena, Iscofciiate treesent

éghene bPY%BthEPP can selectivelﬁeéényémoyed, via standard pfégédures,
10 to provide compounds of formula IIf.

To effect deprotection by removal of the R®
protecting group, a formula IIe compound in a protic soclvent
or mixture of solvents is reacted in an acid media containing
at least one eqgquivalent of acid, pref%rably methanesulfonic

15 acid, and heating from about 25° to about 110° C. Typically,
the reaction time is from about 6 to about 24 hours, but the
progress of the reaction may be monitored via standard
chromatographic technigues.

Appropriate solvents for the present reaction

20 include, for example, water and methanol.

Compounds of formulae ITe and I1f are novel, are
useful for preparing pharmaceutically active compounds of
formula I and are herein encompassed within the above
depiction of formula IX.

25 Compounds of formula Id

_(CHz)n——o—Q

S

&
Z
%

wherein
30 R ig -H or -OH;
R2b ig -H or -OH; and



15 Compounds of Illa are then subjected to the various processes

herein described to provide conpounds of formula | and Il of t he
present invention. O her preferred conpounds of formula
are prepared by replacing 6- and/or 4'-position hydroxy noieties,
when 20 xJjgesent, with a noiety of tdggfornula -OCO(Cerr]-(err]

al kyl), or -OSgerr]-(derr]-derr] alkyl) via well known
procedures. See, e.g., U S Pat. No. 4,358, 593. For

exanpl e, when an -CHGC@ﬁbenr]aE&ees]daEkyéd @bamg)lare prepadesi bgd, a nono-
or dlhydr0§¥ COQBPUQ%OQE égégylﬁed ﬁ?oc ures r ﬁﬁd té %ﬁézproc ss

-41- Hgent PSR oride
cyani de, cﬂtenﬂ(ﬂﬁowmrlmﬂShhameappio@m@al% aﬁhyﬁrmﬂmm@mn@sX@é formUia

anhydri de.;dhe J£ack! ABSe®l CafOMYEDEEN o GHd It HYds 0% Rhe present
5 invention, and are herein encompassed within the above
depiction of formula I.
Compounds of formula I, in which R! and R? are
different hydroxy protecting groups or either Rl and R?
is a hydroxy protecting group and the other is hydroxy are
10 selectively prepared by using a modified 2-arylbenzothiophene
starting material of formula III above, providing that
hydroxy protecting groups designated R’ and R® are
sufficiently different so that one protecting group is
removed while the other group remainé. Such 2~
15 arylbenzothiophenes are prepared via procedures well known in
the art.
Particularly useful for the preparation of formula
I compounds in which R! and R? are different protecting groups
is Suzuki coupling as described above in Scheme IV. However,
20 6- (protected hydroxy) benzothiophene-2-boronic acid is
reacted with a formula XIb compound above in which R22 is -ORS
and R7 does not egual R8. This reaction allows preparation of
compounds of the present invention in which R7 and R® are
different hydroxy prbtecting groups so that one protecting
25 group may selectively be removed and the other remains as a
moiety of the final product. Preferably, the R? protecting
group, especially benzyl or isopropyl, is removed to form a
hydroxy moiety while the R8® protecting group, particularly
methyl, remains.
30 Suzuki coupling also is accomplished by using the
above-described procedures but replacing a formula XIb
compound with a compound of formula XIX



basi ¢ sol vent such as pyridine, lutidine, quinoline or 5 i soqui nol i ne,
or in a tertiary am ne solvent such as triethylamne, tributylam ne,
nmet hyl pi peri dine, and the |ike. The reaction also may be carried out
in an inert solvent such as ethyl acetate, dinethylformam de,

di met hyl sut foxiae, di oxane, di netdproxyet hane, acetonitrile, acetone,

nmet hyl ethyl 10 ketone, and the like, to which at |east one equival ent

of an aci d scavenger (except as noted below), such as a tertiary

am ne, has been added. If desired, acyl gtiogleatal ysts such as

4- di met hyl am nopyri di ne or 4-pyrrolidy® 1 di ne may be used. see,
e.g., Haslam et al., Tetrahedron, 36 ®- 2433 15 (1980) .

The present reactions are carried o &¢_~foder at e tenperatures, in
the range from about -25 C to abou}salO0[err] C, frequently under an
i nert atnosphere such as nitrogen gas. However, anbient tenperature
is usually adequate for the 20 rea@?‘on to run.

Acyl ati on gfexa G posi tion and/ or 4'-position hydr oxy group al so may

be performed by aci d;gat.al yze [ ns ropriate
carboxylic acids i ndﬁa nert % 5 a]o%lansllgﬁg &réiit re%\ ‘agggt al ysts such as
sul fauri ¢ amttharglfongre prhéapheraxy hoiwk forettieanesdl f onic acid, and the

li ke are usedR ls a 1eav1ng O%dﬁ%e?%y %I}%q\ RL)grr] and/ or

Rl err] groups of forrrul be provided by form ng
an active tesitighatsf. the appropriate acid, such as the esters forned

by such known 30 14 eagents-cueh as @L%%Q@@Mﬁ&aﬁﬁﬁ%w de,
acyl i m dazol es, ni_t rophenol s,  pentachl or gphenogl

N- hy dr oxy REFEGRH Rbengnd ?Oronlc ach?d?%x@%‘ﬁ"z’é?erq &hoive. issgaceeq. | Bull,

?28;00) Soc.wikapan,compound 3F: Igfﬂuﬂ.&gﬁﬁi t@rlﬁircﬁhﬂm Belompot83 amd 2024

) . .Each of th t h de -O CO
S50 ) ( EATIE &%5 RER RonGRBcEES ST b T o SR Pant o o
di scussed nadyd enkhada draclenitguesowhde ha doomshy droogucemgound whichcid

product i n e GAHSS YorliScl ga%' OEoroéx&%ﬁef Or%tn%g/tl moie

X-9712 use oFyan aci d
scavenger Sanderd gusdesiwres (formuiam%m The 4’-sulfonateghestarfdenul a |

conpound itﬁué}P%é e&eﬂffw Rrbbes by vashe &I N I%QS' tp'r%@eb')ﬁQEQXy group
of a formg r}r{'{)oun 1S converte to rou ornul a
2 é[re?arﬁ

-O0-SOerr] etﬁter“’rl]t?’aﬁ%ﬁllﬁ' in an ‘?EP%’:‘%HH@ eora%apﬁ&ar 89§7V‘5%Fr'pound i's
react ed widdsh fof, @@ME:@mple, THF. This reaction provides a compound

of formula XXII which is finally, for example, methylated at
the 4’-position via standard procedures (formula IIIa). Of

20 course, one skilled in the art will recognize that various
processes can be utilized to provide formula IIIa compounds
in which the hydroxy protecting groups are other than shown
in Scheme VII below, but which can be selectively removed to
provide monochydroxy compounds of formula I of the present

25 invention.



a sulfonic anhydride or a derivative of the appropriate sul fonic
acid such as a sulfonyl chloride, bromde, or sul fonyl ammoni um
salt, as taught by King and Monoir, J. Am 10 Chem Soc., 97:2566-2567
(1975). The di hydroxy conpound al so can be reacted with the
appropriatge g4 oni ¢ anhydride or ~-40-m xed sul foni ¢ anhydri des. Such
reactions are carried out under conditions such as were expl ai ned
above in the di scussion of reaction with acid halides and the I|ike.
15 Al t hough the freegbageaef owvamof fornula | conpounds

can be used in the nethods of the present invention, it is preferred
to prepare and use a pharnmaceutically acceptable salt form Thus,

t he conpounds used in the nethods invention primarily form
phar maceuti cal |y acceptabl e aci d BPfs with a wide variety

of organic and inorganic acige~~ahd i Ncldde the physiol ogically
accept abl e salts which HiCQare often used in pharmaceutical chem stry.
Such salts are al so part of this,jnvention. Typical inorganic acids
used to form such salts include “liydrochl oric, hydrobromc, 25
hydroi odic, nitric, sulfuric, phosphori¢, hypophosphoric, and + the
like. Salts derived from organi c acids, jsuch as al i phatic nono and
di cag boxylic acids, phenyl substituted al kanoi ¢ aci ds,

hydr oxyal kanoi ¢ and hydr oxyal kangizi aromati c acids,

al i phatic and aromatic sul fonicl8 § ‘ §h§o be used. Such

phar maceutical | y acceptabl e sal de acetate,

phenyl acetate, trifluoroacetasre, BTyl & e, ascor bate, benzoate,

chl orobenzoat e, dinitrobenzoate, ydr oxybenzoat e, net hoxybenzoate,
nmet hyl benzoate, o- acet oxybenzo , hapht hal ene- 2- benzoate, brom de,
35 i sobutyrate, phenyl butyrate, b-hydroxybutyrate, butyne-1, 4-

di oate, hexyne-1,4-dioate, caprate, capjyl ate, chloride, ci nnanat e,
citrate, formate, fumarate, glycollate, X-9712

i sonicotinate, nitrate, oxal ate,
phosphat e, nonohydr ogenphosghat’e,

-43- hept anoat e, hi ppurals, | actate | ate, nal eate,
hydr oxymal eat e, mal onate, mandelfé \ { COlLi nat e,
pht i g | at e,
e, g hyus BeSphat e 5

nmet aphosphat e, pyrophosphate, propiolate,_ propionate,

ph | propi onate, salicylate, sebacates cci nate, suberate,
sulfate, bisulfate, pyrosulfate, sulfite, bisulfite, sul fonat e,
benzenesul f onat e, p-bronophenyl sul fonat g, chl or obenzenesul f onat e,

et hanesul f onat e, 2-hydroxyet hane-

iillu \\ <Iil> OMe
BzO S

IIla

15 Compounds of IIla are then subjected to the various processes
herein described to provide compounds of formula I and II of
the present invention.

Other preferred compounds of formula I are prepared
by replacing 6- and/or 4‘-position hydroxy moieties, when

20 present, with a moiety of the formula -0-CO-({(C1~Cg alkyl), or
~-0~S05~(C3-Cg alkyl) via well known procedures. See, e.g.,
U.S. Pat. No. 4,358,593.

For exaﬁple, when an ~-0-C0O{C;-Cg alkyl} group is
desired, a mono- or dihydroxy compound of formula I is



10 sul f onat e, net hanesul f onat e, napht hal ene-1| -sul fonate,
napht hal ene- 2- sul fonat e, p-tol uenesul fonate, xylenesulfonate,

tartarate, and the like. Preferred salts are the hydr ochl ori de and
oxal ate salts. The pharnmaceutically acceptabl e acid
addition salgp1d5 are typically formed by reacting a conpound of
formula | with an equi nol ar or excess anount of acid. The reactants
are generally conbined in a nutual solvent such as diethyl ether

or ethyl acsiciel wilth sal bgeatnmeukh pseacpitahbsridd, dfromide, sol ution

W thi 0 abo-ong. o Laal0 davesaadoneoBeol ARkl hidfhniae Bt Tikbgati on

or the sol can be stripp conven
The phar mesgwdwciadd .y é‘@@emeabk:eogal agegémvenigntly cariigde Oélr‘ihécﬁcéd

sol ubi I ty, dg@ﬁe g&{l%r&t 's%%hcggpﬁgr?r‘_jd&ﬁet heutidine, CQMRBING Gem whi ch they

are derive hus are qften nore amenabl e to fornul ati on as
li qfi ds orisgAHigIYdie, or in a tertlary pBHRR SBA EERY SYsite @8 r ed conpounds

Fg thehprmrﬁ(*\:dfhylamﬁnel nﬁ@ﬁbh@g1at§@hudemébﬁyipgigo@%w@m, and the Gikep |: d?»;)
met hoxy,-,2 met.hoxyphe ronol benzo thio oxi de
[ 6-i sopr opgdy %@fﬁpﬁ@% §a5F ]?%% %T #%%é%é%gve§§ such
(S-oxide) as ethyl acetate, Xd9®éRhylformamide, dimethylsulfdikide,

6- et h 3: h
(S oxi dey diodlid S PGRAROIGRERKLL, TaBECOR BETEE] el it A openS TE oxi de)
5 10 [laatrm&mowxds Rakel- pppwhndhnw)bem&queemwﬂal@n(mo an

met hoxypheny: &%ﬁ%@g@lﬁ xSy
[3-[4-]2- (1 plperl |nyl)h§%Eg§3 Sgeﬁ§§§§?%?%3ykefﬁ§¥§Sﬁéﬁyﬁﬁftfgry

benzo[ b] t R®idHen qﬁs Pdéﬁd If desired, acylation catalysts such
as 4-dimethylaminopyridine or 4-pyrrolidinopyridine may be

used. See, e.g., Haslam, et al., Tefrahedron, 36:2409-2433
i5 (1980).

The present reactions are carried out at moderate
temperatures, in the range from about -25° C to about 100° C,
frequently under an inert atmosphere such as nitrogen gas.
However, ambient temperature is usually adequate for the

20 reaction to run.

Acylation of a 6-position and/or 4’-position
hydroxy group also may be'performed by acid-catalyzed
reactions of the appropriate carboxylic acids in inert
organic solvents. Acid catalysts such as sulfuric acid,

25 polyphosphoric acid, methanesulfonic acid, and the like are
used.

The aforementioned R! and/or R? groups of formula I
compounds also may be provided by forming an active ester of
the appropriate acid, such as the esters formed by such known

30 reagents such as dicyclohexylcarbodiimide, acylimidazoles,
nitrophencols, pentachlorophenol, N-hydroxysuccinimide, and 1-
hydroxybenzotriazole. See, e.g., 1 hem . n,
38:1979 (1965), and Chem. Ber,, 788 and 2024 (1970).

Each of the above techniques which provide -0-CO-

35 (C1~C¢ alkyl) moieties are carried out in solvents as
discussed above. Those technigues which do not produce an
acid product in the course of the reaction, of course, do not



[ 6- benzyl oxy- 2- (4- met hoxyphenyl ) - 3- br ono] benzo[ b] t hi ophene-
(S-oxi de) 15

[ 6-1 sopropoxy- 2-(4-met hoxyphenyl ) - 3- br ono] benzo[ b] t hi ophene-

( S- oxi de)

[ 6- met hoxy<2g42benzyl oxyphenyl ) - 3- br orpbenzo[ b] t hi ophene-
(S-oxide) 20

[ 6- met hoxy- 2- (4-1i sopropoxyphenyl ) - 3- br ono] benzo[ b] t hi ophene-
(S-oxide) call for the use of an acid scavenger in the reaction
[6 benzylo [2 (1- pi peridinyl)ethoxy] phenoxy]-2-(4- 25
nethoxyphenyﬁ%f%é [

(1-pi peridinyl) et hoWénégﬂnulg I(qompound is desired in which th

ﬁEthOXyphe@¥|hb%?@%othngggﬂﬁﬂ o&oa formula I compound

nzo[ b] t hi ophene- ( S- oxi de) 6-1 sopropoxy- 3 [4-] 2-

LonoB! o i oer sl EB TR S, %@%% é’)‘““ P LoZeblt deacosivd) 14 (2.

(1- plperldthh|hﬁ&h@xhkpbenﬁdwéxyZbodpbund is reacted with, for example,

Sonropory NS LBl I LSRN SRtk B sgogproveiate

t hi ophenoxghiigondcbpthiopheheas a sulfonyl chloXddel2bromide, or

biﬁ;o[b]thﬁg%ﬁgh%l”@ﬁmgﬁYug ééI@EQQQK%RRRRY&b &b By snbihi opheqpxy]
Chem. Soc., 87:2566- 2§%7 {1975). The dihydroxy compound also
can be reacted with the appropriate sulfonic anhydride or
mixed sulfonic anhydrides. Such reactions are carried out
under conditions such as were explained above in the
discussion of reaction with acid halldes and the like.

i5 Although the free-base form of formula I compounds
can be used in the methods of the present invention, it is
preferred to prepare and use a pharmaceutically acceptable
salt form. Thus, the compounds used in the methods of this
invention primarily form pharmaceutically acceptable acid

20 addition salts with a wide variety of organic and inorganic
acids, and include the physiologically acceptable salts which
are often used in pharmaceutical chemistry. Such salts are
also part of this invention. Typical inorganic acids used to
form such salts include hydrochloric, hydrobromic,

25 hydroicdic, nitric, sulfuric, phosphoric, hypophosphoric, and
the like. Salts derived from organic acids, such as
aliphatic mono and dicarboxylic acids, phenyl substituted
alkanoic acids, hydroxyalkanoic and hydroxyvalkandioic acids,
aromatic acids, aliphatic and aromatic sulfonic acids, may

30 also be used. Such pharmaceutically acceptable salts thus

' include acetate, phenylacetate, trifluorocacetate, acrylate,
ascorbate, benzoate, chlorobenzoate, dinitrobenzoate,
hydroxybenzoate, methoxybenzoate, methylbenzoate, o-
acetoxybenzoate, naphthalene-2-benzoate, bromide,

35 isobutyrate, phenvlbutyrate, b-hydroxybutyrate, butyne-1,4-
dicate, hexyne-1,4-dicate, caprate, caprylate, chloride,
cinnamate, citrate, formate, fumarate, glycollate,



[3-[ 4-[2-(1-piperidinyl)ethoxy]phenoxy]-2-(4-hydroxyphenyl)] benzo
[ b] t hi ophene 10 3- [4- [2- (1-piperidinyl) ethoxy]phenoxy] -2-
(4- hydr oxyphenyl )] benzo [ b]thi ophene hydrochl ori de [ 3-]
4-12- (1-pyrolidinyl)ethoxyl phenoxy]-2- (4-hydroxyphenyl)] benzo
[ b] t hi ophens-gthi2 [3- [4- [2- (1-+s3canet hyl enei mi no) et hoxy] phenoxy]
-2- (4- hydr oxyphenyl )] benzo [Db] thiophene [3- [4- [2-
(1- N, N-di et hyl am no) et hoxy] phenoxy] -2- (4- 20 hydr oxyphenyl)
] benzo[ b] t Heaptearaate, hippuratp, 41a@2at¢3_m&k&ﬂémﬂmﬁﬂeﬁtéag?xy]phenoxy] -2-
(4- met hoxy phemd , t éﬁ%ﬁ%'1 Q| 46 cotdRate,
[3-[4-[2-(1-pI pe)érylx%:lailr?fteet m%%gflgﬁgno{%éﬁ@ e?%:/glé)gfb@enzo

[ b] t hi ophedSAARVEREGE fd@ltrate: OXy aff% hthalaty .pder@oiEbplate,

et hoxy] pheghadphate, (&mhbh?ﬂ@@iéﬁiﬁhéﬁzphate, dlt}gmg@riﬁﬂo@%%e 30

th 2- - hen henoxy]
g L R B hossnt o o q o PSR - 3-
(4- benzyloxyyﬁmwmpnqdlonaﬁé, salbeptat@]tﬁ&bxﬂuﬂua succinate, suberxt8712
henzo [b] (gL H1¥0EAre? biPRLOPPIVEN S 2rek ( HikEIRLLQLY) Phenoxy] -

sulfonate, benzenesulfonate, p-bromophenyvlsulfonate,
chlorobenzenesulfonate, ethanesulfonate, 2-hydroxyethane-

10 sulfonate, methanesulfonate, naphthalene-l-sulfonate,
naphthalene-2-gsulfonate, p-toluenesulfonate, xyvlenesulfonate,
tartarate, and the like. Preferred salts are the
hydrochloride and oxalate salts.

The pharmaceutically accepEable acid addition salts

15 are typically formed by reacting a compound of formula I with
an equimolar or excess amount of acid. The reactants are
generally combined in a mutual solvent such as diethyl ether
or ethyl acetate. The salt normally precipitates out of
solution within about one hour to 10 days and can be isolated

20 by filtration or the solvent can be stripped off by
conventional means.

The pharmaceutically acceptable salts generally
have enhanced solubility characteristics compared to the
compound from which they are derived, and thus are often more

25 amenable to formulation as liquids or emulsions.

Representative preferred compounds of the present
invention include the following:

Group I:

30
[6-methoxy-2- (4-methoxyphenyl)}-3-bromolbenzolb] thiophene- (S-
oxide)

{6-isopropoxy-2- (4-methoxyphenyl)-3~bromolbenzo[b] thiophene-
35 {S—-oxide)



[ 6- met hoxy- 3-[4-[2-(1-pi peridinyl)ethoxy]-phenoxy]-2- (4- 5

nmet hoxyphenyl )] benzo[ b] t hi ophene

[ 6- met hoxy- 3-[4-[2-(1-pi peridinyl)ethoxy]-phenoxy] - 2-(4-

met hoxyphenyl )] benzo[ b] t hi ophene hydrochl ori de 10

[ 6- met hox=-87012- [ 2- (1- pyr ol odi nyl ) et hoxagl-phenoxy] - 2- ( 4-

nmet hoxyphenyl ) benzo[ b] t hi ophene

[ 6- met hoxy- 3-[ 4-[ 2- (1- hexan®et hyl enei m no) et hoxy] phenoxy] - 2-

(4- met hoxyphmayhpikienz 64 bl s tpombexeoisrdrldctil-trode | bsnzo [b] thiophene-

[ 6- met hoxy 2- (1- NN di et hyl am no) et hoxy] phenoxy] - 2- (4-

nethoxyphenyP&?genzo[b]thlophene hydr ochl ori de

[ 6- met hoxy- 3-[ 4-[ 2- (nor phol i no) et hoxy] phenoxy] - 2- (4- 20

nethoxyph@nykxlﬁ@eﬁ@kﬁbﬁémymwmgmbfbmﬁrnéﬂzavndehlophene {S-oxide)
Hethoxy 3-[4-[3-(p! peridino)propoxy] phenoxy] - 2- (4-
oxyphenyl )] benzol[ b] t hi ophene hydrochl ori de 25

[6 nethoxYéSmééhbﬁyél-b&#&ﬂ+en*pdpﬁmidmnyio@mhpkyhghemykyz B4{4-

o 12 CisRepevBRaSy SR R R e Bicer G Slopnemyi)

benzo[ b] t hi ophene 30 [6 hydroxy 3-[4- [2-

1- pi peri @in h
gyd?oiyphﬁ%y?%l?%nggy i$§9 ne Oxgﬁmy]phenoxy} ~27 é4 mgth %he?yl){z_
(1 Blperlbﬁﬁ?P biERERY

Xl@?)(4 35 hydroxyphenyl) ] benzo [b]
t hi ophene hydrochl ori de X-9712 -47-
[6-benzyloxy-2-(4-methoxyphenyl)-3-bromo]benzo{blthiophene-

{S-oxide)
»
15 [6-isopropoxy-2- (4-methoxyphenyl)-3-bromolbenzo[blthiophene-
(S-oxide)

[6*methoxy—2—(4—benzyloxyphenyl)—3~bromo]benzb[b]thiophene—
{S-oxide)

20
{6-methoxy-2- (4-isopropoxyphenyl)-3-bromolbenzo[blthicphene-
{S~-oxide)

[6-benzyloxy~-3-[4-[2-(1l-piperidinyl)ethoxylphenoxy}-2-(4-
25 methoxyphenyl) ]benzo[b]thiophene- {S~oxide)

[6-isopropoxy-3-[4-{2-{1-piperidinyl)ethoxy)phenoxy}-2- (4~
methoxyphenyl) lbenzo[blthiophene- {S-oxide)

30 [6-methoxy-3-14-[2-(1l-piperidinyl)ethoxy]phenoxy} -2~ {4~
benzyloxyphenyl) l1benzo[blthiophene- {S-oxide)

[6jmethoxy~3-[4~[2—(1—piperidinyl)ethoxy}phenoxy}—2—(4«
isopropoxyphenyl) lbenzo[b]lthiophene- (S-oxide)

35
[6-methoxy -2~ {4~-methoxyphenyl) -3~ (4 -methoxymethyleneoxy)
thiophenoxylbenzo[b]lthiophene



[ 6- hydr oxy-3-[4-[2-(1-pyrolidinyl)ethoxy] phenoxy] - 2- (4-

hydr oxyphenyl ) ] benzo[ b] t hi ophene

[ 6- hydr oxy- 3-[ 4-[ 2- (1- hexan®et hyl enei m no) et hoxy] phenoxy]-2- 5

(4- hydr oxyphenyl )] benzo[ b] t hi ophene [ 6- hydroxy-3- [4- [2-

(1-N, N-di gLyyiam no) et hoxy] phenoxy] -2s-(4-

hydr oxyphenyl ) ] benzo[ b] t hi ophene 10

[ 6- hydr oxy- 3-[ 4-[ 2- (nor phol i no) et hoxy] phenoxy] - 2- ( 4- hydr oxyphenyl)
benzo[ b] t hi ophene hydrochloride

Lsa?gg;gﬁgﬁyW%?%%%Qg%ﬁpth|o qﬁﬁﬂ %ﬁ*g%?%éh%g§99éﬂl gﬁ%§ﬁ98roxy 3-[ 4-

[2- (1-N, hbazoébkﬂhmgﬂhﬁnaun - et hoxy ] phenoxy] -

2- (4- hydr oxyphenyl )] benzo[ b] t hi ophene hydrochl ori de

[ 6- hydr oxy-3-[4-[ 3-(pi peridi no) propoxy] phenoxy] - 2- (4- 20
hyd? oxyph@F9¥y ] Benzo|[ b] t hi ophene hydrochl ori de

[ 6- met hoxy- 3-[4-[ 2- (1-pi peridinyl)ethoxy] phenoxy] - 2- (4-

T o A D S P oA 570 14 sy Groypbeny1) ]

nethoxyphbﬁ@td]bhﬁﬁxddﬂéﬁm ophene

[ 6- benzyl oxy-3-[4-[2-(1-pyrrolidinyl)ethoxy] phenoxy]-2-(4-

met hoxyphenyl )] benzo[ b] t hi ophene 30 " [ 6-benzyl oxy-3-[4- [2-
(L1 hexanedhidt hﬁﬂbi)-&:tﬂnmdphleﬁdﬁt]hdzcy](phenoxy] -2~ {4-hydroxyphenyl) ]

net hoxyphggy %é} ﬁ%ﬁﬂ%ﬂ@ rlde' [6 benzyl oxy-3-[4-[ 2-
(1-N, N-di net am noj et hoxyJp enoxy
(4- nethoxyphenyl)]benzo[b]thlophene

[3-[4-[2-(1- pyrolldlnyl)ethoxy]phenoxy} ~-2-(4d-hydroxyphenyl) ]

benzo{blthiophene

15
[3~-{4-[2-(1-hexamethyleneimino)ethoxylphenoxy]-2- (4~
hydroxyphenyl) }benzo{b]jthiophene
[3~{4~-[2-(1-N,N-diethylamino)ethoxy])phenoxy]-2- {4~

20 hydroxyphenyl) }benzo{blthiophene
3-[4-[2~(1l-piperidinyl)ethoxy]lphenoxy]-2- (4-methoxyphenyl}]
benzo{blthiophene hydrochloride

25 [3-[4-{2~(1-piperidinyl)ethoxy]lphenoxy}-2-(phenyl)lbenzo
[blthiophene hydrochloride
{3-[4-[2-(1-piperidinyl)ethoxy)phenoxy)-2-{4-fluorophenyl)]
benzolb]lthiophene

30

[6-methoxy-2- {(4-methoxyphenyl) -3~ (4-benzyloxy)phenoxy]-
benzo[blthiophene

{G*isopropoxy~2*{4~methoxyphenyl}—3—(4—benzyloxy)phenoxyf—
35 benzo{blthiophene



X-9712 - 48-

[ 6- benzyl oxy-3-[4-[ 2- (1- nor phol i no) et hoxy] phenoxy] - 2- (4-

met hoxyphenyl )] benzo[ b] t hi ophene

[ 6-i sopropoxyoxy-3-[4-[2-(1- piperidinyI)ethoxy]phenoxy]-2-(4- 5
met hoxyphepyl 4 % penzo[ b] t hi ophene

[ 6-1 sopropoxy-3-[4-[2-(1- pyrroI|d|nyl)ethoxy]phenoxy] 2-(4-

nethoxyphenyl)]benzo[b]thlophene 10 [ 6-1 sopropoxy-3- [4- [2-
(1- hexanet hyly d&b%q?ﬁ&bph%n 1) -3~ (4-benzyloxy)phenoxyl -
(4- nethoxyp%éﬁzzgiéh b] t hi ophene Y [ 6- |so§¥05§§y 3-14- [2-
(1- NN- di et phenoxyl - 2-

(4- nethoxyphenyl)]benzo[b]thiophene 15 [ 6-1 sopropoxy-3- [4- [2-
(1- nnrphol hox e
nethoxyphe @ %E Iop(&nglpegidlnyl ethoxy] -phenoxy]-2- (4
[6-Hydroxyméthﬂkjﬁhiﬂykﬁkhﬂnzm[hﬂwpepw®ﬂ%thenoxy] 2-(4- 20

met hoxyphenyl )] benzo[ b] t hi ophene , [ 6- hydroxy 3- [4- [2-
(1-pyrrolidinyl) ethoxyl phenoxyl -2- hox henyl)hpenzo
[ b] t hi ophehf-meghpxy -3 ﬂfdrféxw@-eaﬁlpzﬂethoxyl " peRd

(1- hexanet byt bR &HIONHeMRINTO Y hidphéne hydrochloride

met hoxyphenyl )] benzo[ b] t hi ophene [ 6- hydr oxy-3-[4-[ 2-

(1- N, N-di net hyl am no) et hoxy] phenoxy] - 2- (4-

methoxy phehyindtianao] 3 tdH [phaneyddlodinyl) pbhbydi pendey [ 42- (£~

ot hoxy bl DRSS B TR ehiSonene

[ 6- hydr oxy-3-[4-[2-(1-pi peridinyl)ethoxyl phenoxy] -2-(4- 35

met hoxyphefylyjehenzn 4014 hixnhene Lydheehlfkl #€no) et hoxy 1 phenoxy] ~2-
{4-methoxyphenyl) lbenzo[blthiophene ﬁydrochloride

15

[6~methoxy-3-[4-[2~(1~N,N-diethylamino)ethoxy]lphenoxy]-2-{4-
methoxyphenyl) lbenzo[blthiophene hydrochloride

[6-methoxy-3-[4-[2~ (morpholino)ethoxylphenoxyl-2-{4-
20 methoxyphenyl} lbenzo[blthiophene hydrochloride

[6~methoxy-3-[4-{3-~(piperidino)propoxy]lphenoxy] -2~ {4~
methoxyphenyl) lbenzo[blthiophene hydrochloride

25 [6-methoxy~3-[4-[3~(1-N,N~-diethylamino)propoxy]phenoxy)-2-
methoxyphenyl) lbenzo{blthiophene hydrochloride

{6~hydroxy-3-[4-[2-{1-piperidinyl}ethoxy]-phenoxyl}-2-{4-
hydroxyphenyl) Jbenzo[b]lthiophene

30
[6-hydroxy-3-[4-[2-{1l-piperidinyl)ethoxy]phenoxyl-2-{4-
hydroxyphenyl) lbenzo[blthiophene oxalate

[6-hydroxy-3-[4-[{2-(1l-piperidinyl)ethoxylphenoxyl-2-{4-~
35 hydroxyphenyl)]lbenzo[blthiophene hydrochloride



X-9712
(1-pyrroli

- 49- [ 6- hydr oxy-3-[4-][ 2-
di nyl ) ethoxy] phenoxy] -2- (4-

met hoxyphenyl )] benzo[ b] t hi ophene hydrochl ori de

[ 6- hydr oxy- 3-[4-[ 2- (1- hexanet hyl i m no) et hoxyl phenoxy] -2-(4- 5

met hoxyphegyd)ipenzo[ b] t hi ophene hydr ochfyori de

[ 6- hydr oxy-3-[4-[2-(1-N, N-di net hyl am no) et hoxy] phenoxy] - 2- ( 4-

met hoxyphenyl )] benzo[ b] t hi ophene hydrochl ori de 10 [ 6- hydr oxy- 3-[ 4-
[ 2- ( 1- mor phethydy ethadqy] pHenalypy2ol4dinyl) ethoxy ] phenoxy] -2- (4~

nethoxyph Qﬁg%%%glt ori de

[ 6- met hoxy- %A dﬂg§?|2ﬁ@§t?xg%%%y phenoxy] - 2- (4-
benzyloxyphenyl)]benzo [b]thlophene 15 [ 6- met hoxy-3- [4- [2-
(1- pyrro"ﬁg %ﬂQ§¥hex%me@ﬁylenelmlno)ethoxy]phenoxy] -2~
benz onyp en

y ]benzo hi ophene
[ 6- rPet hoxyl%: Mg- Qﬂgbdﬂéﬁﬁvpé§@FFFHB?@Pﬁoxy]phenoxy] 2- 20
(4-benzy|oxyphenyl)]benzo[b]th|ophene [ 6- met hoxy- 3- [4-

Lgngil y&%ﬂ%;@‘?ﬁyl amzﬂf[tﬁ {% i%] g}gngx%hylgmfg%gmgﬁlghfwxyl -2~ {4~

[ 2- ( 1- nor yodoro) st drgxdy)] Jieerzo ] 24i0phene
benzyloxyphenyl)]benzo[b]thiophene [ 6- met hoxy- 3-[ 4-

[ 2- (1- pi peridi nyl)ethoxy] phenoxy] -2- (4-

i s&fr opoxy 34 4o]lt2hi (oprohe 1300) ethoxy | Bhapeioky23t4{ 4- [ 2-

(1-pyrroli

el dwd SN Qﬁﬁﬁﬁﬁfhth%bpﬁ@he hydrochloride

i sopr opoxyphenyl benzo[b]thlop ene

15

20

25

30

35

[6~-hydroxy-3-[4-13~(1-N,N-diethylamino)propoxy]phenoxy]-2-(4-~
hydroxyphenyl) lbenzoib]thiophene hydfochloride

[6-hydroxy-3-[{4-{2-(1~N,N-diisopropylamino)~ethoxy]}phenoxyl -
2~ {4-hydroxyphenyl) lbenzoi{blthiophene hydrochloride

[6-hydroxy-3-{4-[3-(piperidino)propoxy]lphenoxy])-2-(4-
hydroxyphenyl)lbenzo[blthiophene hydrochloride

[6-methoxy-3-{4-[2-{1l-piperidinyl)ethoxy]lphenoxyl-2-(4-
methoxyphenyl) lbenzo[blthiophene hydrochloride

{6-benzyloxy-3-[4-{2-(1l-piperidinyl)ethoxy]phenoxyl-2-(4-
methoxyphenyl) lbenzo{b]thiophene

{6-benzyloxy-3-{4-{2-{1l-pyrrolidinyl)ethoxy]lphenoxy]-2- (4~
methoxyphenyl) Ibenzo{b]lthiophene

{6-benzyloxy-3-[4-[2- {1-hexamethylimino)ethoxy]phenoxy}-2- (4~
methoxyphenyl)} lbenzo[b]lthiophene

[6-benzyloxy-3-{4-{2-(1-N,N-dimethylamino}ethoxylphenoxy}-2-
{4-methoxyphenyl) lbenzo[b]lthiophene



[ 6- met hoxy-3- [4- [2- (1-hexanethyl enei mi no) ethoxy]phenoxy] -2- 35
(4-1 sopropoxyphenyl )] benzo[ b] t hi ophene X-9712
- 50- [ 6- met hoxy-3-[4-[2-(1-N, N-di met hyl am no) et hoxy] phenoxy] - 2- (4-
i sopropoxyphenyl )] benzo[ b] t hi ophene
[ 6- met hoxyg 3gf 4 [ 2- (1- nor phol i no) et hoxyghenoxy] -2-(4- 5
|sopropoxyphenyl)]benzo[b]th|ophene
[ 6- met hoxy- 3-[4-[ 2- (1- pi peridinyl) et hoxy] phenoxy] - 2- (4-
P%drOXKphenngi@@ﬁwl 3*134010[@%'_ i ]m&@r}]lolino%ethoxa]/]%he(rfxﬂ-2-(4~

met hoxy -[2-(1- roli yl.).et hoxy] phenoxy] - 2- (4-
hydroxypheﬂ??#?f%ﬁQ%T%fg ‘%BﬁgkgtﬁhOpheﬁQ
[ 6- met hoxy- 3-[ 4-[ 2- (1- hexan®et hyl enei m no) et hoxy] phenoxy] - 2-
(4- hydr oox 5gﬁ@%? A -
[ 6- nethoxyyg f%&+%é§1- Qg?ﬁ anl%ﬁf g%? p %%%iy}gﬁingY] me- (4
hydr®xy pheh§thomapizepb) t H ﬁéthlop ene

[ 6- met hoxy-3-[4-[2-(1- nDrphollno)ethoxy]phenoxy] 2-(4- 20
hydroxyphenél)]benzo[b Jthio

- [ 8- met hoxy! aomoze%b.%eir‘f oh2ny<|1)~é7tYﬁ5>al]1&ﬁ§Mé9<9fhwhﬁhemyy3 -2~ 4=
hydr OXyphezﬁélihéWélﬁ)b]])t]h:bénﬂ_aﬁ!Iﬁ diddpdeitleor i de 25

[ 6- met hoxy- 3-[4-[2-(1-pyrrolidinyl)ethoxy] phenoxy]-2-(4-

hydr oxyphenyl )] benzo[ b] t hi ophene hydrochl ori de

[ 6-Tet hoxyi 8- ] depPoidahed-alet IR [Endiexanekdlh drnyhp hetiooopt Fhenoxy ] -2~

(14- hydr ooxyphgaydHARaRl Dl R HvghARR! ori de 30

[6~isopropoxy-3~-{4-~[2~(1-N,N-dimethylamino)ethoxylphenoxy}-2-
(4-methoxyphenyl) 1benzo[blthiophene

15
[6~isopropoxy-3-[4-[2-{1l-morpholino)ethoxylphenoxyl-2-(4-
methoxyphenyl)lbenzo{blthiophene
[6-hydroxy-3-1{4-[2-{1-piperidinyl)ethoxylphenoxy]-2-{4-

20 methoxyphenyl) lbenzo[blthiophene
{6jhydroxy—3~{4—(2~(1-pyrrolidinyl)ethoxy]phenoxy]—2—(4—
methoxyphenyl) lbenzo{blthiophene

25 [6-hydroxy-3-[4-[2-{1l-hexamethylimino}ethoxylphenoxyl-2-{4-
methoxyphenyl) lbenzo[blthiophene
{6-hydroxy~-3~[4-[2-(1-N,N-dimethylamino)ethoxy]phenoxy}-2- (4~
methoxyphenyl) Jbenzo[b]thiophene

30

{6-hydroxy-3-[4-{2~ (1l-morpholino)ethoxylphenoxyl-2- (4~
methoxyphenyl) lbenzo[blthiophene

[6-hydroxy~3~{4-{2-(l-piperidinyl)ethoxylphenoxy]-2-{4-
35 methoxyphenyl) lbenzo[blthiophene hydrochloride



[ 6- met hoxy-3-[4-[2-(1-N, N-di net hyl am no) et hoxy] phenoxy] - 2- ( 4-

hydr oxyphenyl )] benzo[ b] t hi ophene hydr ochl ori de

[ 6- met hoxy- 3-[ 4-[ 2- (1- nor phol i no) et hoxy] phenoxy] - 2- (4- 35

hydr oxyphenyl ) ] benzo[ b] t hi ophene hydrochl ori de X-9712
-51- x-g71#$-benzoyl oxy- 3-[4-[ 2- (1-pbperi di nyl ) et hoxy] phenoxy] - 2- (4-

benzoyloxyphenyl) benzo[ b] t hi ophene hydrochl ori de

[ 6- et hyl sul f onyl oxy- 3-[4-[2-(1-pi peridinyl)ethoxy]-phenoxy]- 5

2- (4- et hyl sailhpaydoxyphenyl J- (1bgRae il inkilo phnsey hykmet} jord-det -

et ny! sul 1 RSFORFRRT | e t%f' SRERE RYGFEcHt orHde

[ 6- et hyl sul f onyl oxy-3-[4-[ 2- (1 plperldlnyl)ethoxy] phenoxy] -

e

|per|d|ny
tri f3 our onme Hapsseh @m{/) ﬁrgﬁ%

3-[4-[2-(1- p|per|d|nyl)ethoxy]phenoxy] 2- (4-

benzoyl oxyphenyl )] benzo] b] t hi gphene h or.i de

3-[4-[2-(1P§ﬁ BT Ay h@%}lp%ﬁfoﬁ%}y“ef AamQBO?EthWaqfkﬁﬂ%Wm?er{ﬁl)
] benzo[ b] théopbepehewell Oaddmd [dF thiophene hydrochloride
3-[4-[2-(1-piperidinyl)ethoxy] phenoxy]-2-(4-butyl sul fonyl -
oxyphenyl )] benzo[ b] t hi ophene hydrochl ori de 25

[ 6-T@et hoxyt 8~fividf @ex-13 pil pelrd -di Impiorphiodxiylt et bphe hokghes (-4- (4~
”Ethoxyph%ﬂ¥éﬂé§§gﬁéﬁ§&}fgéﬁyg¥gathiophene hyvdrochloride

[6~methoxy-3~-[4-[2~- (1~ plperldlnyl)ethoxy]phenoxy} -2-
benzyloxyphenyl) lbenzo[blthiophene

15
[6~methoxy-3-[4~-[2~(1l-pyrrolidinyl)ethoxy]phenoxy]-2-(4-
benzyloxyphenyl) lbenzo{b]thiophene

[6-methoxy~-3-[4~{2~(1l-hexamethyleneimino)ethoxy]phenoxyl-2-
20 (4-benzyloxyphenyl) lbenzo{b]lthiophene

[6-methoxy-3-~[4-[2~(1-N,N-dimethylamino)ethoxy]lphenoxy]-2-(4-
benzyloxyphenyl) lbenzo[blthiophene

25 [6-methoxy-3-[4-[2- (1l-moxrpholino)ethoxylphenoxy]~-2-(4-
benzyloxyphenyl) lbenzo[blthiophene

[6-methoxy~3-[4-[2~-(1l-piperidinyl)ethoxy]lphenoxy]-2- (4~
isopropoxyphenyl) lbenzo[blthiophene

30
[6-methoxy~3~[4~[2~-(1-pyrrolidinyl)ethoxylphenoxy]-2-(4-
isopropoxyphenyl) lbenzo{b] thiophene

{6-methoxy-3-{4-[2~(1l-hexamethyleneimino)}ethoxylphenoxyl-2-
35 {4~isopropoxyphenyl) lbenzo[blthiophene



[ 6- met hoxy-3-[4-[2-(1-pyrrolidinyl)ethoxy]thi ophenoxy] - 2- (4-
nmet hoxyphenyl )] benzo[ b] t hi ophene 30

[ 6- met hoxy- 3-[ 4-[ 2- ( 1- hexan®et hyl enei m no) et hoxy] thi ophenoxy] -
2- (4- met hoxyphenyl )] benzo[ b] t hi ophene

[ 6- met hoxyx3gf42[ 2- (1- N, N-di net hyl am neket hoxy] t hi ophenoxy] -
2- (4- et hoxyphenyl ) ] benzo[ b] t hi ophene X-9712

-52- [ 6- met hoxy- 3-[ 4-[ 2- (1- nor phol i no) et hoxy] t hi ophenoxy] - 2- ( 4-

met hoxy phen§+iébeozof bl 4 phdnel, N-dimethylamino) ethoxylphenoxy]-2- (4~

[ 6- benzyl oxys éf%é %ﬁ%ﬁﬁhy%JQQ%%%%ﬂ¥hk@ﬁggﬁghghiophenoxy]-2-(4- 5

nethoxypheny
[ 6- benzyl oxy-3-[4-[2-(1-pyrrolidinyl)ethoxy]thi ophenoxy] - 2-
(4- met hoxy M&MJ@@H@DMMM&Q%@%@&B ethokﬁfﬁﬁéﬁdk,em&w [2-(1-

hexamet hyl enei m no)et hoxy] thi o

netHBxyp%eh%??{?ﬁﬁ%ﬁ?Qﬁq (ﬁ9%§%§5b1t¥l°ph FS benzyl oxy-3-[4-[2-(1-N, N
di et hyl am no) et hoxy] t hi ophenoxy] - 2- ( 4-

met hoxyphepy! enzo i ne. . a:

[6- benyy| oK TASRS: LIl AiebHiar PABFELASRYR RFBEREHRRGRRL 2 (-

net hoxy phemydydimplzeipl t fhespiodind t2dophene

[ 6- 1 sopropoxy-3-[4-[2-(1-piperidinyl)ethoxy]thi ophenoxy] - 2-

(4- nethoxyggen ]benzo{b ] t hi ophene

[ 6-3&opr opb&kynthaxy 23| 14-piy'%fﬂa| P AP EE RS Y PERPSY HRlrenGAyY =2 (
hydroxyphenyl) lbenzo[b] thiophene

[6-methoxy-3-[4-[2-(l-hexamethyleneimino)ethoxylphenoxy]-2~
(4~hydrooxyphenyl))benzo[b]thiophene’

15
[6~-methoxy~-3-[4~[2-(1-N,N~-dimethylamino)}ethoxy]phenoxyl-2- (4~
hydroxyphenyl) Jbenzo[b] thiophene

[6-methoxy-3-[4-[2-(1-morpholino)ethoxylphenoxyl-2-{4-
20 hydroxyphenyl) lbenzol[blthiophene

[6-methoxy~-3-[4-[2-{1l-piperidinyl)ethoxy]lphenoxy]-2~(4-
hydroxyphenyl) Jbenzo[b]thiophene hydrochloride

25 [6-methoxy-3-[4-{2-{1-pyrrolidinyl)ethoxy]lphenoxy]-2-{4-
hydroxyphenyl) Jbenzo{blthiophene hydrochloride

[6-methoxy-3~[4~[2-(1-hexamethyleneimino) ethoxy Iphenoxyl-2-
{4-hydrooxyphenyl) lbenzo[b] thiophene hydrochloride

30
[{6-methoxy-3-[4~[2~(1-N,N-dimethylaminc)ethoxylphenoxyl-2- {4~
hydroxyphenyl) lbenzo[blthiophene hydrochloride

[6-methoxy~3-[4-{2~{1-morpholino)ethoxy]phenoxy]-2-(4-
35 hydroxyphenyl) lbenzo[blthiophene hydrochloride

15



25 (4- met hoxyphenyl )] benzo[ b] t hi ophene

[ 6-1 sopropoxy-3-[4-[2-(1-hexanet hyl enei m no) et hoxy] -

t hi ophenoxy] - 2- (4- met hoxyphenyl )] benzol[ b] t hi ophene 30

[ 6-1 sopropoxy-3-[4-[2-(1-N, N

di met hyl angx+®7J 2 hoxy] t hi ophenoxy] - 2- (4-51~

nmet hoxyphenyl )] benzo[ b] t hi ophene

[ 6-1 sopropoxy-3-[4-[2-(1-norpholino)ethoxy]thi ophenoxy]-2-(4- 35
nethoxypheh@+b?¢x@u&ﬁ¥ﬂ1ﬂﬂ{dpﬁéﬁél -piperidinyl)ethoxlplizenoxy] -2~ (4~

- 53 sgl&wr@%ﬁjﬁo%n%ﬂo}tﬁwgﬁéﬂénwa,.eé&m%ltda ophenoxy] - 2- (4-
nethoxyphenyl)] enzo[ b] t hi ophene

[ 6- hydr oxy-3-[4-[2- (Il -pyrrolidinyl)ethoxy]thiophenoxy]-2-(4- 5
nethoxyphen&léﬂ Iﬁuﬂﬂﬂﬂyﬂo&ﬁhsﬂQ4 [2-{1-piperidinyl)ethoxy] phenoxy]~
Lo BT on 2ed SRl e 20 1 BEEh PRIHL qonene, myarochioriae
[ 6- hydr oxy- 3 [4 [2 (I N, N- di met hyl am no) et hoxy] t hi ophenoxy] -

2-(4-nmet ho o[ Lt hi -

[ 6- hydroxyr%gﬁyﬁ%%g% ﬁré%oﬁ?ng?ggggdl ?%% % oxYﬁh%F%ﬁy} m2- 44

met hoxy phegfiik $ngﬁgﬂmﬂqug§§n§ﬁé]pgnzo lthiophene hydrochloride

[ 6- hydr oxy- 3- [4 [2-(1- p|per|d|nyl)ethoxy]thlophenoxy] 2-(4-
nethoxyphen ]benzo[b]thlo hene hydrochlori

[ 6-4%ydr oxyl %’? Gy by k ﬁ%vrlpﬁv. drigryer maxy}%rbcah%\h%mhwlzrphf@owl-
met hoxy phenyi 4 JieizabliHdhiyapheea-zbYBl eabbehéde hydrochloride

[6-methoxy-~3-[4-[2-{1l-piperidinyl)ethoxy]-phenoxy}l-2-{4-
triflouromethanesulfonyloxyphenYl)}bénzo{b]thiophene

15
3-{4-[2~(1-piperidinyl)ethoxy]phenoxy]-2-(4-
benzoyloxyphenyl}lbenzo[blthiophene hydrochloride

3-{4-[2-(1-piperidinyl)ethoxy]phenoxy]-2- {4~
20 pivaloyloxyphenyl)lbenzo[b]lthiophene hydrochloride

3-[4-[2-(1-piperidinyl)ethoxylphenoxy]-2-(4-butylsulfonyl-
oxyphenyl) lbenzo{blthiophene hydrochloride

25 [6-methoxy-3~[4-[2-{1l-piperidinyl)ethoxy]lthiophenoxy]-2-(4-
methoxyphenyl) Ibenzo[b]thiophene

[6-methoxy-3~{4-[2- (1-pyrrolidinyl)ethoxy]thiophenoxy]-2-(4-~
methoxyphenyl) lbenzo[blthiophene

30
[6-methoxy-3-[4-[2~(l-hexamethyleneimino)ethoxy]thiophenoxy]-
2-{4-methoxyphenyl) ]lbenzo{blthiophene

{é—methoxy—B—{4~[2~(1~N,N—dimethylamino)ethoxy]thiophenoxy}-
35 2~ (4-methoxyphenyl) Ibenzo[b]thiophene



[ 6- hydroxy-3- [4- [2- (1-hexanethyl enei m no) ethoxy] -

t hi ophenoxy] - 2- (4- met hoxyphenyl ) ] benzo[ b] t hi ophene hydr ochl ori de 25
[ 6- hydroxy-3- [4- [2- (1-N, N-di net hyl am no) et hoxy ]t hi ophenoxy] -

2- (4- met hoxyphenyl )] benzo[ b] t hi ophene hydrochl ori de

[ 6- hydr oxys3 [ 2- (1- nor phol i no) et hoxy]shi ophenoxy] - 2- (4- 30
nethoxyphenyP)?Benzo[b]thiophene hydr ochl ori de

[ 6- met hoxy- 3-[4-[2-(1-pi peridinyl)ethoxy]thi ophenoxy] -2- (4-

benzyl oxyphenykrnhbapzaf bt hz ophane-phdhine) ethoxy] thiophenoxy] -2~

6- met h lid t hi oph 2-(4-
L5 e ] S o
[ 6- met hoxy- 3-[4-[ 2- (1 hexanethylenelnlno)ethoxy]thlophenoxy]

2-(4-b I b -

[6(netﬁgi§{§ ﬁ%gﬁgx%%;hﬁpfgl&%%ﬁ I"a no 3%§f?ﬁf§8ﬁ§ﬁ8§§e?°x%} “2- (4
2- (45benzymerpprEnd Ry behbepin t

[ 6- met hoxy-3-[4-[2-(1- nDrphollno)ethoxy]thlophenoxy]-2-(4-

b I h 1)]b b h 10, . .. ‘

(6 et hoxy 1 8- BRESIOEY P pLAT Bl it JREHERYA I RERERY] 3 pRhenoxy] -2~

i sopr opoxyphengthbkeprehp] | b@phens) thiophene

[ 6- met hoxy-3-[4-[2-(1-pyrrolidinyl)ethoxy]thiophenoxy]-2-(4-
i sopropoxyphenyl )] benzo [b]thi ophene 15 -

[ 6- Bt hoxy{8-pbénk210kyhéxaéeiryllenei m no) et hoxy] t hi ophenoxy] -

2- (4-1sopr ppoxyRbany Ll PEDEG A QPP S henoxy -2~ (4~

methoxyphenyl) Ibenzo[blthiophene

[6-benzyloxy-3-[4-[2- (1-N,N- ’
15 dimethylamino)ethoxy]thiophenoxy} -2~ {4~

methoxyphenyl) lbenzo{blthiophene

[6-benzyloxy-3-[4-{2-(1-morpholino)ethoxy]thiophenoxy] -2~ (4~
methoxyphenyl) lbenzoiblthiophene

20
[6-isopropoxy-3-[4-[{2-(1l-piperidinyl)ethoxy]lthiophenoxyl-2~
{4~-methoxyphenyl) lbenzoi{blthiophene

[6-isopropoxy-3-14-[2-{l-pyrrolidinyl)ethoxylthiophenoxyl-2~
25 {4-methoxyphenyvl)lbenzo[blthiophene

{6~isopropoxy—3~[4~{2*(1~hexamethyleneimino)éthoxy]—
thiophenoxyl-2- (4-methoxyphenyl) lbenzo[blthiophene

30 [6-isopropoxy-3~{4-{2-(1-N,N-
dimethylamino)ethoxy]thiophenoxy]-2- {4~
methoxyphenyl) lbenzo[b]thiophene

[6-isopropoxy-3-{4-{2-{1l-morpholino)ethoxy]thiophenoxyl-2-{4-
35 methoxyphenyl) lbenzo{b] thiophene



[ 6- met hoxy-3-[4-[2-(1-N, N-di net hyl am no) et hoxy] t hi ophenoxy] - 20

2- (4-isopropoxyphenyl )] benzo[ b] t hi ophene

[ 6- met hoxy- 3-[ 4-[ 2- (1- nor phol i no) et hoxy] t hi ophenoxy] - 2- ( 4-

I sopr opoxyphenyl )] benzo [ b]thi ophene 25

[ 6- met hoxk-8<7[4- [ 2- (1- pi peri di nyl ) et hoxg4-t hi ophenoxy] - 2- (4-

hydr oxyphenyl ) ] benzo[ b] t hi ophene

[ 6- met hoxy- 3-[4-[2-(1-pyrrolidinyl)ethoxy]thiophenoxy]-2-(4-

hydr oxyphdsyhylirenyopb] ¢ hi dphkrpigeridinyl) ethoxy ] thiophenoxy} -2~ (4~

6- met hoxy- = L2 | JH et ho t hi opheno -

2 (4 hyar SETRENE PR TRAN ST RTe Rl ChEpghasd ot foxy JEh ophenoxy]

[ 6- met hoxy- 3-[4-[2-(1-N, N-di met hyl am no) et hoxy] t hi ophenoxy] - 35

2- (4- hydr qeyphemwk)l-enzof bl thi Pidinyl) ethoxy]thiodh8AdRy]~-2- (4~

hy 6- et hoxy. 3-] 4:1 2- ( 1- reor phol i no) et hoxy) t hi oph “2-(4-
hydﬁoxyph&ﬁWP?%ﬁEEEBYgf{h?B%ﬂé% télogggééo i no) et hoxy) t hi ophenoxy] - 2- (

[ 6- met hoxy- 3-[4-[2- (1- pi peridinyl)ethoxy]thi ophenoxy]-2-(4- 5

hydr oxypheny benzo[ bl hi e hydrochl ori.d 6- met hoxy- 3-[ 4-[ 2-

(1-pyrro|ﬁgrh§#f85ﬁ65§}%ﬁkggﬂgﬂgﬁ§%@eﬁ X HdiiHino) ethoxy 1l .

hydr oxypheiiophleanzg] bl t hi epaehexypllenchl drdrnde [blthiophene

[ 6- met hoxy- 3-[ 4-[ 2- (1- hexanet hyl enei m no) et hoxy] t hi ophenoxy] -

2- 4-hydroxygheny|)]benzo b] t hi ophene hydrochl ori de .

[ 6-4et hox 63 hyArpay (3 - M NI AT fbt Fyl adi mel latirméyict) sitdepea SRy prhenoxy | -
2-{4-methoxyphenyl) Jbenzo{bjthiophene

[6—hydroxy—3~[4~[2—(1¥morpholino)ethoxy3thiophenoxy]»2~{4—
methoxyphenyl) lbenzo[blthiophene

15
{6~-hydroxy-3-[4-({2-{1l-piperidinyl}ethoxy]thiophenoxyl-2-(4-
methoxyphenyl) ]benzo{blthiophene hydrochloride

[6-hydroxy~3-[4-{2-{(1l-pyrrolidinyl)ethoxylthiophenoxyl-2-{4-
20 methoxyphenyl) lbenzo{blthiophene hydrochloride

[6-hydroxy-3-[4-[2~{1l-hexamethyleneimino}ethoxy]-
thiophenoxy]-2- (4-methoxyphenyl) Jbenzo[b]thiophene
hydrochloride

25
{6-hydroxy-3-[4-[2~(1-N,N-dimethylamino)ethoxy]thiophenoxy] -
2-{4-methoxyphenyl) lbenzo{b]lthiophene hydrochloride

[6-hydroxy-3-[4-{2-{1-morpholino)ethoxylthiophenoxy]l-2-{4-
30 methoxyphenyl) ]benzo[b]thiophene hydrochloride

[6-methoxy-3-[4-[2- {1-piperidinyl)ethoxy]thiophenoxy]-2- (4~
benzyloxyphenyl) lbenzo{blthiophene

35 {6-methoxy-3-{4-[2- {1-pyrrolidinyl)ethoxylthiophenoxy}]-2-(4-
bgnzyloxyphenyl)}benzo{b}thiophene



2- (4- hydr oxyphenyl )] benzo[ b] t hi ophene hydrochl ori de 15

[ 6- met hoxy- 3-[4-[ 2-(1- nor phol i no) et hoxy] t hi ophenoxy] - 2- ( 4-

hydr oxyphenyl )] benzo[ b] t hi ophene hydrochl ori de

[ 6- met hoxy- 3-[4-[2-(1-pi peridinyl)ethoxy]]thi ophenoxy]-2-(4- 20

met hoxyphenyl7npbenzo[ b] t hi ophene hydr o@d-ori de

[ 6- hydr oxy-3-[4-[2-(1-pi peridinyl)ethoxy]thi ophenoxy]-2-(4-

hydr oxyphenyl )] benzo[ b] t hi ophene 25

[ 6- hydr oxy-63-methoRyE 3~ pgr f BF i Hi ngkdree tioxdgriciindpiod mehpky 2t hiophenoxy | -

hydr oxypheny|
[6-hydrox§{1 ﬁ%%gﬁg§?%g%%§gﬁg?ﬁy %%%?%?%&)lo %%aﬁtln ophenoxy] -
2- (4- hydr oxyphenyl )] benzo[ b] t hi ophene 30

[G(ngrgx '63’rr{ﬁ4:hbl 4% INQN[@—?ﬁhbﬁh%ﬂrﬁéﬁkﬁ}l@%ﬂﬂd)@t%ﬁt?m@hybphenoxy}—
I OX en enzo |10
[ 6- ﬁyd¥oxf épF? %? % P%ﬁ%i?h% @%prﬁﬂgﬁﬁﬁﬁoxy] 2-(4- 35

hydr oxyphenyl ) benzo[ b]t hi ophene X-9712

nyor oxy phdAyMEEBERYOPE] Ll Bp BT O 7 igy EneBhLhghppRaneay) -2 L4

[ 6- hydr oxyoehzvd-ok@phtnpy i i beneo ] jleidpberid hi ophenoxy] -2-(4- 5
hydroxyphenyl)]benzo[b]thlophene hydrochl ori de
[ 6- hydroxy-3-[4-[2-(1 hexanethylenelnlno)ethoxy]thlopheno y] -

2- £4- hydr d@mﬁaéﬁwyrﬁehéo[mﬂhmmwm camaéuop@@noxw -2~ (4-
[ 6- hydr ox¥=3hrdpbgybhehly M dheREOYH PR NRiA0XY] t hi ophenoxy] -

[{6-methoxy-3-[4-[2-({1l-pyrrolidinyl)ethoxyl}thiophenoxy]-2- (4~
isopropoxyvphenyl} lbenzo{blthiophene

15
[6-methoxy-3~[4-[2~ (1l-hexamethyleneimino)ethoxy]thiophenoxyl-
2-{4-isopropoxyphenyl) lbenzo{blthiophene

[6-methoxy~3-{4-[{2~{1-N,N-dimethylamino)ethoxy]}thiophenoxy]-
20 2~ (4-isopropoxyphenyl) lbenzof{b]thiophene

[6—methoxy~3—[4~[2—(l—morpholino)ethoxy}thiophenoxy}—2—(4—
isopropoxyphenyl) lbenzo[blthiophene

25 [6-methoxy-3-[4-[2-(1l-piperidinvl)ethoxy]thiophenoxy]-2- (4-
hydroxyphenyl) ]benzo[blthiophene

[6-methoxy-3~-[4~-[2~-(1l~-pyrrolidinyl)ethoxylthiophenoxy]-2~{4-
hydroxyphenyl) Jbenzo[blthiophene

30
{6-methoxy-3-{4-[2~({1l-hexamethyleneimino)ethoxylthiophenoxy]-
2- {(4-hydroxyphenyl) }benzo{b]thiophene

{6-methoxy-3-{4-{2~{1-N,N-dimethylamino)ethoxy]thiophenoxy]-
35 2-{4~hydroxyphenyl) lbenzo{blthiophene



2- (4- hydr oxyphenyl )] benzo[ b] t hi ophene hydrochl ori de

[ 6- hydr oxy-3-[4-[ 2-(1- nor phol i no) et hoxy] t hi ophenoxy] - 2- ( 4-
hydr oxyphenyl )] benzo[ b] t hi ophene hydrochl ori de 15

6- hydr oxy-3-[4-[2- (1- pi peri di nyl) et hoxy] phenoxy] - 2- phenyl ]

benzo[ b] t hikophepe hydrochl ori de -55-~ The foll ow ng exanples
are presented to further 20 illustrate the preparation of conpounds of
t he present invention. It is not intended that the invention be

limted [6- metnoﬁyxﬁxx43&ZPaasa@r@hoadmooéthbgyﬂbhimmﬁe@pxy¢n&ﬂk&;
NVR data for .the foll gener at ed on a GE 300 M1z
NVR instruﬁgﬁ %ﬁﬁ&@ﬂ%ﬁ§ﬂgﬁg%%ﬁg%%%§s 25 used as the sol vent

unl ess othermnse |nd|cated X-9712 -57-
Preparatlo HQQ tlidrinyl) ethoxy] thiophenoxy] -2~ (4-
[4-]2-(1- p| erldlﬁm¥) oxy]phenégy Y

-2-(2- hydraxgﬁﬁmlp s@é,ﬂﬁ Iﬂq},%@gﬁngng hydrochloride
[ 3-(4- benzyloxy)phenoxy] benzo[b]thlophene [err] To a

of anhyr o0& BF PRI e Uidel- 1o PRAE Clatiaay L1 <Lho Rl Bhisrinine (876 g

0. 488 nol ) hesdoguphensl pbedz {23 thiopheneghyGrb6Blonide The m xt ure was

heated to reflux for 24 hours. Upon cooling, the reaction m xture was
diluted with ethyl acetate (200 nmL) and the crude mxture filtered
t hrdagh [6-methoxy-3-[4~[2- (1-hexamethyleneimino)ethoxy]thiophenoxy] -

2- {4-hydroxyphenyl) lbenzo[b]thiophene hydrochloride

[6-methoxy~3-[4-[2-(1-N,N-dimethylamino)ethoxylthiophenoxy] -
2~(4—hydroxyphenyl)}benzo[b}thiophené hydrochloride

15
[6-methoxy-3-[4-{2-{1-morpholino}ethoxy]lthiophenoxy]-2-(4-
hydroxyphenyl) Ibenzo{blthiophene hydrochloride

{6-methoxy~-3-[4-[2~- (1-piperidinyl}ethoxy]thiophenoxy]-2-{4-
20 methoxyphenyl)} lbenzo[b]thiophene hydrochloride

{6~-hydroxy-3-{4-[2-(l-piperidinyl)ethoxylthiophenoxy]-2-(4-
hydroxyphenyl} lbenzo[b] thiophene

25 [6-hydroxy-3-[{4-{2-(1l-pyrrolidinyl}ethoxy]thiophenoxy]-2-(4-
hydroxyphenyl)}lbenzol[b]thiophene

[6-hydroxy~3-{4-[2- (l1-hexamethyleneimino)ethoxy]thiophenoxy]-
2~ {4-hydroxyphenyl) }benzo{b]lthiophene

30
[6-hydroxy-3-[4-12-{1-N,N-dimethylamino)ethoxy]thiophenoxy] -
2-{4-hydroxyphenyl) lbenzo[blthiophene

[6—hydroxy-3~{4—{2~(1—morpholino)ethoxy}thiophenoxy}»2—(é~
35 hydroxyphenyl) lbenzo[blthiophene



15 a pad of Celite (Aldrich, MIwaukee, W) to renopve inorganic

salts. The filtrate was washed with 1IN hydrochloric acid (3 x 150
m.). The organic was dried (sodiumsulfate) and concentrated in vacuo
to a liquid. Thianapht hene was renoved by distillation (10 nmm Hg,
115-120[ erglgfdz The remai nder of the 206- material was chromatographed
(silicon dioxide, hexanes: ethyl acetate 85:15) to provide 12.2 g of
benzo[ b] t hi ophene and 12.95 g (35% based on recovered starting

n?$e&Lal) p$~$%?ﬁdky—3~{4~[2b&nzpﬁpmyiﬂhapbkgth@ngbﬂﬁiqnﬁﬁn@gwgn@—d§~an

- whi t 1 d, - . rr 7.91-7.83
o1 7 4?-‘%‘?@"’%?““3’1(’%m?%é,[%gf:gﬁof’%,%%][}é{(%ﬂ%dﬁ; 11)H) 6. 47 (s, 1|(—I)m
5.07 (s, 2H). Anal. Calcd. for CJerr]J]Herr](Jerr]S: C 75.88; H
4.85. Founly nydarosxy-8- [42-182:(1Hpy2rB@idinyl) ethoxy] thickthbky 1 -2~ (4-

3 %do- 3 koA ARERGRY PASHI BPRETE T RF TR 6r 145 1 |

To a solution of [3-(4-benzyl oxy)phenoxy]benzo[ b] t hi ophene (6.00 g,

18.1 mrol ) .jn _anhydrqus tetrahydrof ur Q . .(1 _at
elerr] O bR T atgr i ReaAE Ly dene inihgE Sk o oA
hexanes) d2epivisednd>ypdenyigébefize [bl thiogbénei ondresmiert fdeom col orl ess to
deep orange. After stirring for 20 mnutes at -78 C, the lithio
speci es was treated with I[err] (5,03, 19.9 nnol), added dropw se via
canl@ a 15 [6-kdrpxaoidutlidod 2id 150, Fr démeshviyansng) e eremn\dtemane=Y lupon

conpl et i ony 0f 4 11RIRAGIHHR1 ) ) Ben%838l LARoHHERE U d BhEh M I oW

B

[6-hydroxy-3-14-[2-(1-morpholino)ethoxy]thiophenoxyl-2- (4~
hydroxyphenyl) lbenzo[blthiophene hydfochloride

15
6-hydroxy-3-{4-{2~({1-piperidinyl)ethoxylphenoxy]-2-phenyl}
benzo{blthiophene hydrochloride
The following examples are presented to further
20 illustrate the preparation of compounds of the present

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

NMR data for the following Examples were generated
on a GE 300 MHz NMR instrument, and anhydrous d-6 DMSO was

25 used as the solvent unless otherwise indicated.



in color, and was allowed to slowwy warmto room tenperature. The

reacti on was quenched by the addition of 0.1 N sodium sulfite
solution (200 nL). The | ayers were separated and the 20 aqueous
extracted with ethyl acetate (2 x 150 nL). The or gani ¢ was conbi ned,
dried (sodigugs3yl fate), and concesgr-ated in vacuo to give an oil that
crystallized on standi ng. Recrystallization from hexanes/ethyl ether
yi el ded 7.10 g (86% of [2-1odo-3-(4-benzyl oxy)phenoxy] benzo[b] 25

t hi ophene as a white crystalline gggﬂgﬂgﬁ;ﬂ@gﬁw_QZ[err] C. [J[err]H

NVR (CDCl [err]) d 7.72 (d, J 8.1 Hz, , 7.47-7.20 (m 8H), 6. 89
(s, 4H), 501 | ¢ [4 r

5 031 1 ¥Eapsepfion SFOL3; 334 3 ‘?{1 pq‘?éro']lléﬁ{ﬁ PogsohY Igpnoxy]

-59- -2-(4- hydroxyphpnm&mkhegﬁqib}thlophene
[2-(4-tertbutyl oxy ngLbe%AfIQE%BQM%E%MJ:O [b]thiophene

benzo[ b] t hi ophene To a sol ution of

[ 2-1 odo- 3- (4- benzyl oxy) phenoxy] - benzo[ b] t hi ophene (4.50 g, 9.82
mmol) in toluene (20 nL) was 10 added 4- (tertfFargxy) phenyl boronic acid
(2.28 g, 11.75 mol) foll owed by tetraki phenyl phosphi nepal | adi um

(0.76 g, 0.66 mml). To this solution was=added 14.5 nlL of 2N
sodi um carbonate solution. The } i®ng mi xture was heated to
reflux for 3 hours. Upon cooling, the dtion was diluted

N\

8

To a solution of 3~brom0*benzo{£3thiophene {69.62 g,
10 0.325 mol) in 55 mL of anhydrous collidine under Nz was added
4d-benzyloxyphenol (97.6 g, 0.488 mol} and cuprous oxide (23.3
g. 0.163 mol). The mixture was heated teo reflux for 24
hours. Upon cooling, the reaction mixture was diluted with
ethyl acetate (200 mL) and the crude mixture filtered through
i5 a pad of Celite® (Aldrich, Milwaukee, WI) to remove inorganic
salts. The filtrate was washed with 1N hydrochloric acid (3
x 150 mL). The organic was dried (sodium sulfate) and
concentrated in vacuo to a liguid. Thianaphthene was removed
by distillation (10 mm Hg, 115-120° C). The remainder of the
20 material was chromatographed (silicon dioxide, hexanes: ethyl
acetate 85:15) to provide 12.2 g of benzolblthiophene and
12.95 g (35% based on recovered starting material) of {3-(4-
benzyloxy)phenoxylbenzo-[blthiophene as an off-white solid.
mp 84-86° C. 1H NMR (CDCl3) 4 7.91-7.83 {(m, 2H), 7.47-7.34
25 {m, 7H), 7.04 (g, Jap = 9.0 Hz, 4H}, 6.47 (s, 1H)}, 5.07 (s,
2H). Anal. Calcd. for CpiH3g028: C, 75.88; H, 4.85. Found:
C, 75.75; H, 5.00.



15 with 150 nL of ethyl acetate. The organic was washed with

0. 1IN sodi um hydroxide (2 x 100 nL) and then dried (sodium sul fate).
Concentration produced a seni-solid that was di ssol ved in chl oroform
and passed through a pad of silicon di oxi de. Concentration produced
an oil th Lgyg? triturated 20 fromdgexanes to yield 4.00 g (91% of

[ 2- (4-tertblt yl oxy- phenyl) - 3- (4- benzyl oxy) phenoxy] benzo[ b] t hi ophene
as a white powder. np 105-108[err] C. [err]H NWR (CDCl[err]) d 7.77
(d, J = 7.7 Hz, 1H), 7.68 (d, J = 8.6 Hz, 2H), 7.43-7.24 (m 8H),

6.98 (d, J = 8.6 Hz, 2H), _6.89 gﬂ"J!eE{] = 9.3 Hz, 4H), 4.99 (s,
2H), 1.36 25 (s, 9H. FD na : —= Anal . Cal cd. for
Cerr]JHerr](Jerr]S: C, 77.47; H 5.87. Found: C, 77.35; H, 5.99.
X-9712 [2-Todo-3~-(4-énzyloxy)phenoxylbenzo-[blthioPhepesati on 4
Pregared in a simlar manner enploying 4- 5 met hoxyphenyl boronic acid
was~ [ 2- (4- et hoxyphenyl ) - 3-

(4- benzyl oxy) phenoxy] benzol[ b] -t phene [err] _ 10 Yield
= 73% np = 115-118 C.  [err] H R (CDCl[err]) d 7.80- 7.90 (m 3H),
7.33-7.53 (m 8H), 6.93-7.06 (MG B 00 (s, 2H), 3.83 (s, 3H). FD
mass spec: 438. Anal. Calcd. for < Herr]dJerr]S: C 76.69; H
5.06. Found: C, 76.52; H, 5.009. 15 Preparation
5 _

To a solution of [3-(4-benzyloxy)phenoxylbenzolb]
thiophene {6.00 g, 18.1 mmol) in anhydrous tetrahydrofuran
10 (100 mL) under Ny at -78° C was added n-butyllithium (12.4
mL, 19.9%9 mmol, 1.6 M in hexanes} dropwise via syringe. The
solution turned from colorless to deep orange. After
stirring for 20 minutes at -78° €, the lithio species was
treated with Iz (5.03, 19.9 mmol), added dropwise via canula
is as a solution in 50 mL of anhydrous tetrahydrofuran. Upon
completion of the addition, the reaction turned light vellow
in color, and was allowed to slowly warm to room temperature.
The reaction was guenched by the addition of 0.1 N sodium
sulfite solution (200 mL). The lavers were separated and the
20 aqueous extracted with ethyl acetate (2 x 150 mL). The
organic was combined, dfied {sodium sulfate}, and
concentrated in vacuc to give an oil that crystallized on
standing. Recrystallization from hexanes/ethyl ether vielded
7.10 g (86%) of [2-Iodo-3-~{4-benzyloxy)phenoxylbenzo{b]
25 thiophene as a white crystalline powder. mp 87-92° Cc. 1IH
NMR (CDCl3) & 7.72 (4, J = 8.1 Hz, 1H), 7.47-7.20 (m, 8H),
6.8% {s, 4H), 5.01 (s, 2H). Anal. Calcd. for C33Hi15028I: C,
55.03; H, 3.30. Found: C, 55.29; H, 3.31.

30



[ 2- (4-tertbutyl oxyphenyl)-3-(4-hydroxy) phenoxy]

benzo[ b] t hi ophene [err]

solution of [2-(4-tertbutyl oxyphenyl)-3-(4-

benzyl oxy) phenoxy] benzo[ b] t hi ophene (1.50 g, 3.37 mvol) in 3
absol ut e etshapglp contai ning 1% concentr ated 25 hydr ochl or

added 0.50 g of 10% pal | adi um on- carbon. The m xture
hydr ogenated at 40 psi for 1 hour, X-9712
-61- after which the rea@riemapatipmdgdd to be conp

| ayer chromat ography. The m xture was filtered through a pad

To a
0 nmL of
ic acid was
was
lete by thin

of

Celite, and the, fi}t - _ oppduct
L LR e syt Bty prcone e

was di ssolved in ni mal

rough a short

silicon di oxi de colum to renpv®esefpf®lthiophep& hy| acetate as eluant).

Concentration provided a white solid that was triturated from
hexanes/ et hyl et her. {|tration provided 868 ng (73% of
[2-(4-tertbutyl oxy-

phenyl ) - 3- (4- hydr oxy) phenox nzo[ b] t hi ophene. np 210- 10 213[err] C
[err]H NVR (DVBO-d[err]) d 9.13 %s° 7.94 (d, J = 7.7 Hz, 1H) ,
7.63 (d, J = 8.6 Hz, 2H), 7.35-7.26 H, 7.01 (d, J = 8.6 Hz,
2H), 6.70 (g, J[err] = 8.9 Hz, 4H), (s, 9H). FD mass spec: 390.

Anal. Calcd. for CJerr]Herr]Jerr]S: T M3.82; H, 5.
73.98; H, 5.84. 15

68. Found: C,

eparation 6
Prepared in a simlar manner was [ ' "nyg -

3- (4- hydr oxy) phenoxy] benzo[ b] t hi op

To a solution of {Z—Iodo—B—(4—bénzyloxy)phenoxy}—
benzo[blthiophene {4.50 g, 9.82 mmol) in toluene (20 mL) was
10 added 4- (tertbutoxy)phenyl boronic acid (2.28 g, 11.75 mmol)

followed by tetrakistriphenylphosphinepalladium (0.

76 g, 0.66

mmol}. To this solution was added 14.5 mL of 2N sodium

carbonate solution. The resulting mixture was heated to

reflux for 3 hours. Upon cooling, the reaction was diluted

15 with 150 mL of ethyl acetate. The organic was washed with
0.1N sodium hydroxide (2 x 100 mL) and then dried (sodium

sulfate). Concentration produced a semi-solid that was

dissolved in -chloroform and passed through a.pad of silicon

dioxide. Concentration produced an o0il that was triturated
20 from hexanes to yield 4.00 g (91%) of {2-{(4-tertbutyloxy-

phenyl)-3- (4-benzyloxy)phenoxylbenzo[blthiophene as a white

powder. mp 105-108° C. 1H NMR (CDCli) 4 7.77 (4, J

= 7.7 Hz,

1H), 7.68 (d, J = 8.6 Hz, 2H), 7.43-7.24 {(m, 8H), 6.98 {(d, J

= 8.6 Hz, 2H), 6.89 (g, Jagp = 9.3 Hz, 4H), 4.99 (s,

2H), 1.36

25 {s, 9H). FD mass spec: 480. Anal. Calcd. for Ci31Hys015: C,

77.47; H, 5.87. Found: C, 77.35; H, 5.99.



[err] Yield = 80% np = 120-125[err] C. [err]H NWR

(CDCl[err]) d 7.80-7.90 (m-3H), 7.48 (m 1H), 7.30-7.48 (m 2H),
6.90-7.03 (m 4H), 25 6.76-6.86 (m 2H), 3.82 (s, 3H). FD nmass spec:
348; Anal Calcd. for Jerr]JHerr](Jerr]S: C 72.39; H 4.63.

Found: C, ¢Z68 H, 4.82 -60- X-9712

-62- Exanple 1

[ 3-[4-[2-(1-piperidinyl)ethoxy] phenoxy]-2-(4-

hydr oxyphenyl )] benzo[ b] t hi ophene 5 J[err] To a solution
of [2-(4-tertbutyl oxyphenyl)-3-(4-h darg 4 phenoxy] benzo[ b] t hi ophene
(1.25 g, 3.20 mmol) in anhydrous X et hyl f ormam de (10 nL) at
anbi ent tenperature was added cesium carbonate (5.70 g, 17.6 mol).

After stirring Prepogre®Oini autsdspi2achimameehyepodeary tige4irydrochl ori de
(1. , 5%? : : g | }o Pos Qs fekS3W 14009

het g’?ogene%‘ueg:hné’%(grﬁg sﬁ%%\i@rﬁ%gzgdd\e/?ﬁgr gu%srpfyt%o? ZZl ho.u?:é{ﬁlSe %L’The
contents of the redéripzelexyiabenrrrvddenrrnlRdrdhioohene 200 n). The
aqueous phase was extracted with ethyl acetate (3 x 100 nL). The

conbi ned organic | ayer was n washed wth

)

o

[+

O Y, P

10 vield = 73%. mp = 115-118° ¢. IH NMR (CDCl3) & 7.80-
7.90 {(m, 3H), 7.33-7.53 {m, 8H), 6.93-7.06 {m, 6H), 5.00 (s,
2H), 3.83 (s, 3H). FD mass spec: 438. Anal. Calcd. for
CagH22038: C, 76.69; H, 5.06. Found: C, 76.52; H, 5.09.

15 r ration
[2-{4-tertbutyloxyphenyl)~3-(4{-hydroxy)phenoxy]

benzo{blthiophene

HO

Q
) OO~

To a solution of [2-{4-tertbutyloxyphenyl)-3-(4-
benzyloxy)phenoxylbenzo[blthiophene (1.50 g, 3.37 mmol) in 30
ml:. of absolute ethancl containing 1% concentrated '
25 hyvdrochloric acid was added 0.50 g of 10% palladium-on-
carbon. The mixture was hydrogenated at 40 psi for 1 hour,



water (2 x 200 nL). Drying of the organic |ayer (sodium sul fate) and

concentration in vacuo gave an oil. 20 Chr omat ogr aphy (5-10%

met hanol / chl orof orm) provided 1.47 ¢ (91% of
3-[4-[2-(1-piperidinyl)ethoxy] phenoxy] -2-(4-

tert butyl gyFhehyl )] benzo[ b] -t hi ophene-&¥rat was carried on directly

to the next step without characterization.
3-[4-[2-(1-piperidinyl)ethoxy] phenoxy] - 2- (4-

t ert but yl &EPheMAS Bz GEBE Hpﬁpﬁéﬁ@‘(qg%i? ng be eempiste by thigag
di ssol ved 1dy,d¥ | dhunnRRetphyaCT ghé 1@1mdreatwaambﬂﬂruered thrbaghesapade.

After stirr 0 t he sol vent was renpved. it n vac The
resi due vvé’sé d@%@oﬁ?ﬁefﬁ%r&kh%‘l&ﬁ@?ﬁt goncentratad 41 fo?élowasﬁéa ﬁnr‘tlﬁgsat
sodi um bi gardibrat evesolditssoived in3finimdD edl)yl Heetertgamng bayeedwas dried

(SO%' um S%ﬂﬁ@h aaf'%hort 511388868#}@{@&11:#%3%" raerﬁ’é‘ﬂ' [ 8ol

preCipitate ct was recrystalllzed from
et hyl acet@@tyl acetate as elua;s(tg712Concentratlon provided a whate

ethyl et hefn 103 PO dRisl 93 c8rb8adl £Pbn %é}éaﬂe?s.Xéthvl ether
pi peri di nylcj et hoxy] phenoxy I OX henylzi] enz t hirophene

as col or| & ik PTAG f§93%?2{“§r Qlerk ﬂqqm;@rtbutylom@ dierr]) d
9.81 (S, ik:l'ﬂien 17)-933-(ﬂyhyhmx})ﬁhéﬁoxﬁl“)ber?z&?b(td'xlebh&le mp=2805 Hz, 2H),

H%% g 38 2%3%" %H) ’1H6N§§ gﬁ%&%) %Hé dyg) T (o740 40“{3 ljng)Z]HhA% 10 (m

Cal cd. forlm[.er'uaa[ eldt,] NOEe8r. FSH®, 53H ICF[ Br3g-C 24 r {iH: 3H) , 7 0e, (66 40; H,

5461 N2 %6 RgndinG, (99099, oy A%, Nerz 4y, 2.6 4

Exanmpl e 2 P peri di nyl) et hox;g_hphenm;{y] -(4-
hydr oxyph&R#s [$Ratzo[ 3% hlAe?ﬁHen a&\ﬁ gcmé?z@az@@SrtsCel '
hydrochl org dfs salgody . 90% yhebd,. by tgegiment with et hyl

et Egr [err]hydrochloric acid in ethyl "acetate

[err]

Pr ration

Prepared in a similar manner was [2-{4-methoxyphenvl)-
3~-{4~-hydroxy)phenoxylbenzo[blthiophene

20
HO

Yield = 80%. mp = 120-125° C. IH NMR (CDCl3) 4 7.80-7.90
(m, 3H), 7.48 {m, 1H), 7.30-7.48 {m, 2H), 6.90-7.03 {(m, 4H),
25 6.76-6.86 (m, 2H), 3.82 (s, 3H). FD mass spec: 348; Anal
Calcd. for CpiHig03S: C, 72.39; H, 4.63. Found: C, 72.68; H,
4.82.



20

(DMSO-d[err]) d 10.43 (m 1H), 9.89 (s, 1H), 7.93-7.95 (m 1H),
7.60-7.64 (m 2H), 7.35-7.50 (m 3H), 6.83-7.03 (m 6H), 4.27-4.30
(m 2H), 3.40-3.60 (m 4H), 2.96-3.10 (m 2H), 1.70-1.95 (m 5H),

Data for Exanple 2 np 233-240[err] C. [err]H NMR

1.40-1.53 fm71:H). FD nass spec: 446. #Aw . Calcd. for 25

Cerr]Herr]NJer]S[err]1.0HCO: C, 67.28; H, 5.86; N, 2.91. Found: C
67,07; H 5.66; N, 2.96. X-9712 - 64-
Exanpl e 3 Prepared in an a nner were the follow ng

exanpl es:

[3-[4-[2-(1-pyrolidinyl)ethoxy] phenoxy]-2-(4-

hydroxyphenyl)]

np 150-155 C. Fg ?? qﬁkR %&%ﬁ%ﬁ%?% ¥1a§§%&f¥]ph ox¥]L?FQ4-

7.8 Hz,

5.46; N,

10

i5

25

30

J

1H), 7.54 (d nyﬂxwzarphenm)ﬂlie:@soibze:l(w 6.84 (s,
4H) 5 6.78 )d, J = 4.00 (bt, 2H), 2.92 . (m 2H), 2.85 (m

4H) , 173(n14H) le cd for CerrJ]Herr]]NOerr]S. 0.33
CFlerr]COJerr]H C, 68.25;[H, 2.99. Found: 15 C, 68.29; H,

3. 19. Exanpl e 4

To a solution of [2-(4-tertbutyloxyphenyl)-3-{(4-hydroxy)
phenoxylbenzo[blthiophene (1.25 g, 3.50 mmol} in anhydrous
N,N-dimethylformamide (10 mL) at ambient temperature was
added cesium carbonate (5.70 g, 17.6 mmol). After stirring
for 20 minutes, 2-chlorocethylpiperidine hydrochloride {1.95
g, 10.56 mmol) was added in small portions. The resulting
heterogeneous mixture was stirred vigorously for 24 hours.
The contents of the reaction were then diluted with water
(200 mL). The agqueous phase was extracted with ethyl acetate
{3 x 100 mL). The combined organic layer was then washed with
water (2 x 200 mL). Drying of the organic layer {sodium
sulfate) and concentration in vacuo gave an oil.
Chromatography (5-10% methanol/chloroform) provided 1.47 ¢
{(891%) of 3-[4-[2-({l-piperidinyl)ethoxylphenoxyl]-2-(4-
tertbutyloxyphenyl) lbenzo{b]-thiophene that was carried on
directly to the next step without characterization.

3-[4-[2~{1l-piperidinyl)ethoxylphenoxy]-2-
tertbutyloxy-phenylylbenzo{blthiophene (1.37 g, 2.73 mmol)
was dissolved in triflouroacetic acid (10 mL) at ambient
temperature. After stirring for 15 minutes. the solvent was
removed in vacuo. The residue was dissolved in ethyl acetate
(20 mL) and washed with sat. sodium bicarbonate solution (3 x
10 mL). The organic layer was dried (sodium sulfate} and
concentrated whereupon a white solid precipitated formed in
solution. The product was recrystallized from ethyl acetate-~

10



[3-[4-[2-(1- hexanet hyl enei m no) et hoxy] phenoxy] - 2- (4- 20

hydr oxyphenyl ) ] benzo[ b] t hi ophene [err] np 189-191[err]
C [err]H NI\/R(DI\/ISOd[err]) d 7.91 (d, J = 7.6 Hz, 25 1H, 7.52 (d, J =
8.5 Hz, 2H), 7.34-7.25 (m 3H), 6.81 (s 4H), 6.75 (d, J = 8.6 Hz,
oH), 3.89XHH712H), 2.75 (bt, 2H), =63-2.68 (m 4H), 1.48 (m 8H).

Anal . Cal cd. for C[err]H[err]hKIerr]S 1.50 X-9712

NGSé_SB_ ethyl et%Lr to’ prov%&é T 0? 79&%2%%%&?%—& oTad(lC 69.25 H 6.79;
[ 3-[ 4- [ 2- Eligxiddinglhgt hokpdpeehoxy] pRehidxiytdi¢phenyl) 1benzo [b] -

gydrlaxmg%%ega%gﬁi%blzégbg%%ge ryl.;g L R 1(6(19*:5@? 1y mm”%Z?O[e”]
7.54 (d, XDMS@- +§1 s 35LH) o7 (38 &H) T = 7-7 BzgolHys 7-A% (% 78
J 58.6 Hz, g2H) g3 88 (bﬁ.38H)/,.28-71§, 3H), 6.86 (s, 4H), 6.78 (d, J =
8.6 Hz, 2H), 4.10 (m, 2H), 3.29 (m, 2H), 2.95-2.75 (m, 4H),
1.68-1.40 (m, 6H). Anal. Calcd. for Cy7H7NO3S0.55 CF3CO2H:
¢, 66.40; H, 5.46; N, 2.76. Found: C, 65.99; H, 5.49; N,
2.61
10
Example 2

3~-[{4-[2-{1l-piperidinvyl)ethoxylphenoxy}-2~-{4~
hydroxyphenyl)]benzo[b]thibphene was converted to its
i5 hydrochloride salt in 90% yield by treatment with
ethyl etherehyvdrochloric acid in ethyl acetate

«HC1

Q’"\"’Q

20 Data for Example 2 mp 233-240° c. 1H NMR (DMSO-dg) 4
10.43 {(m, 1H), 9.89% (s. 1H), 7.93-7.95 (m, 1H}, 7.60-7.64 (m,
2H), 7.35-7.50 {m, 3H), 6.83-7.03 (m, 6H), 4.27-4.30 (m, 2H},
3.40~3.60 {m, 4B}, 2.96-3.10 {(m, 2H}), 1.70-1.85 {(m, 5H),
1.40-1.53 (m, 1H). FD mass spec: 446. Anal. Calcd. for

25 Co7Ha7NO38«1.0HCL: C, 67.28; H, 5.86; N, 2.91. Found: C,
67,07; H, 5.66; N, 2.96.



(bt, 2H), 2.51 (m 4H), 0.91 (m 6H). FD nmass spec: 434. 15 Anal .
for JerrJHerr]NdJerr]S[err]0.50 Herr]O C, 70.56; H, 6.38;, N

3.16 Found: C, 70.45; H, 6.26; N, 3.20.

Example 6 20 3-[4-[2-(1-piperidinyl)ethoxy] phenoxy] -2-(4-
met hoxyph

y%)i@enzo[b]thlophene hydrocphoride [err]

Cal cd.

np = 228-2 err] C Jerr]HNW (DMSO-d[err]) d 7.96 (d, J = 7.5 Hz,

1H), 7.66 (d, J = 8.8 Hz, ZFD 7.35-7.50 (m 3H), 6.98 (d, J = 8.7
Hz, 2H), 6.86-6. 90 (m 4FD 28 4.84a e2H), 3.74 (s,

X-9712 3H), 3.37-3.45 (m 4H), 2.92-2.96
(m 2H), 2. 46- SS spec Ana
Cal cd. forPreparE%ﬂ(en ﬁm%a%mepér w?éflérﬁr@@e fcm@wl@@ eﬁam@%% N,
2.82. Found: C, 68.06; H H, 6.38; N, 2.60. 5 Al ternate

Syntg]ESIS of [Z)I(y]lllsgﬁr[g%) {%’ g)gé:pﬁginauxyi)(e4thoxy]phenoxy] -2-{4~

benZyl oxy) pheno
Preparation 7 10

z

boronic acid

i0

15

20

25

O"\,O\Q

o}

(OO

]

mp 150-155° C. 1H NMR (DMSO-dg) & 9.79 (s, 1H), 7.92 (4,
J = 7.8 Hz, 1H), 7.54 {(d, J = 8.6 Hz, 2H), 7.36-7.26 {m, 3H),

6.84 (s, 4H), 6.78 )4, J = 8.6 Hz, 2H), 4.00 (bt, 2H), 2.92
{m, 2H), 2.85 (m, 4H), 1.73 (m, 4H). Anal. Calcd. for
C26H25NO3S+0.33 CF3CO3H: C, 68.25; H, 5.44; N, 2.99. Found:

C, 68.29; H, 5.46; N, 3.19.

Example 4

{3-[4-[2-(1-bhexamethyleneimino)ethoxylphenoxy]~2-(4-
hydroxyphenyl)lbenzolblthiophene

mp 189-191° C. 1H NMR (DMSO-dg) 4 7.91 (4, J = 7.6 Hz,
iH), 7.52 (4, J = 8.5 Hz, 2H), 7.34-7.25% {(m, 3H), 6.81 (s,
4H), 6.75 (4., J = 8.6 Hz, 2H), 3.89 (bt, 2H), 2.75 (bt, 2H),

hydroxy¥ph ¢Aviiandyénzy)ipharnkgpbemeo[ b] t hi ophene- 2-

2.68 {(m, 4H), 1.48 (m, 8H). A4nal. Calcd. for CogHooNO38+1.50 °



[err] To a -78[err] C solution of

[ 3- (4- benzyl oxy) phenoxy] benzo [ b] -t hi ophene (5.00 g, 15.1 mmol) in
20 nL of anhydrous t et rahydrof uran under N2 was added n-butyllithium
(9.90 ni, 15.8 mmol, 1.6 Min hexanes) dropw se via syringe. After
20 stingfiggndor 15 mnutes, B(O Pr)3%-3.83 nL, 16.6 mmmol) was

added via syringe, and the resulting mxture was allowed to warmto
O[err] C. The reaction was then quenched by distributing bet ween

ethyl acetmjce: arg, B0ONlhyd,o6htorin, a2igB (10®und: C, 69ea6h) H. The’Payers
were separ tggfggd t he organic was 25 extracted with water (1 x 100 ni).

The organi dried (sodiumsulfate) and concentrated in
vacuo to a solid that was triturated from ethyl ether/hexanes.
Filtration provided 3.96 g (#hAm@iel 3 (4-benzyl oxy) phenoxy]

benzo[ b] t hi ophene-2-boronic acid as a white solid. np 115- 30 121[ err]

C. err]H NMR (DNBC)d[er!J) d 8.16 (d, J = 8. 1H), 7.9? gd,

X-9712 [3-[4-[2-(1-N,N-dgethy amln°)9th<9’ﬂo3nbenﬂijy ~3-427.23 (m

7H), 6.90 (q, J[err] —th}diyphenyl)y&ﬁnzo&kaﬁSopaﬂme Anal . Calcd. for

C[err]H[err]CIerr]SB C H, 4.55. Found: C, 67.17; H,  4.78.
[ 3-(4- Benzyloxy -henoxy]benzo[b]thlophene 2-boronic aC|d

mas reacted with 4-(-tertbdt oxy Qrbenzene according to the

) 4- benzyl oxy)
phenoxy] - benzo[ b] t hi ophene afd 4-(ter xy) phenyl boronic acid to
give [2-(4-tertbutyl oxyphenyl)-3-(4- 18 benzyl oxy) phenoxy] benzol[ b]

t hi ophene in 81%vyi el d. 0

10
mp 70° C. 1H NMR (DMSO-dg) & 9.91 (bs, 1H), 7.92 (4, J =

7.9 Hz, 1H), 7.54 (d, J = 8.6 Hz, 2H), 7.35-7.24 (m, 3H),
6.82 (s, 4H), 6.78 (d, J = 8.6 Hz, 2H), 3.88 (bt, 2H), 2.76
(bt, 2H), 2.51 {m, 4H), 0.91 {m, 6H). FD mass spec: 434.

15 Anal. Calcd. for CygHp7NO3S«0.50 Hp0: €, 70.56; H, 6.38; N,

3.16 Found: C, 70.45; H, 6.26; N, 3.20.

Example 6

20 3-[4~-[2-{(1l-piperidinyvl)etbhoxyliphenoxyl-2-(4~
methoxyphenyl)lbenzo{blthiophene hydrochloride

*HC1

O"\”Q

O

O \ Q

25 mp = 228-230° C. IH NMR (DMSO-~dg) & 7.96 (d, J = 7.5 Hz,
1H)1 7-66 (d' J = 8.8 HZ; 2H)a 7-35""7-50 (m:3H): 6.98 (d: J
= 8.7 Hz, 2H), 6.86-6.90 {(m, 4H), 4.28-4.31 {(m, 2H), 3.74 (s,



Exanpl es prepared by enploying this nethod are:

Exanple 7 15 [3-[4-[2-(1-piperidinyl)ethoxy] phenoxy] - 2-
(phenyl )] benzo [b]thi ophene hydrochl ori de

[err] np 223-226 C. [err]H NVR (DVMBO-d[err]) d 7.99
(d, J = 8.2 Kqq 1H), 7.71 (d, J el 3 Hz, 1H), 7.44-7.30 (m 7H),
6.90 (s, 4H), 4.27 (m 2H), 3.43-3.35 (m 4H), 2.97-2.88 (m 2H),

1.73-1.61 (m 5H), 1.34 (m 1H). Anal. Calcd. for 25

%eggl Hl[_ler rjﬂ\jqegrj-ﬁ[:;ergs] InQ WG, 23269, 99, (;di,lz 261062 . M5-3..@8. (mFotmy; gB
Exanpl e 8 Y4, duh [ 3D Pgss|spefi- %?%(err"dﬁ%w c:ﬁloxyfjphenoxy] -2- (4-
fl ourophenﬂz)s%sﬁ@ﬁﬁol{%}ch hiCopltedn803 H. N, ound: C, [err]

68.06; H, H, 6.38; N, 2.60.

Alternate Synthesis of [2-(4-tertbutyloxyphenyl)-3-{(4-
benzyvloxy)phenoxylbenzo[blthiophene

Pr ration 7
10

[3-{4-benzyloxy)phenoxylbenzolblthiophene-2-

boronic acid

15
To a -78° C solution of [3-(4-benzyloxy)phenoxylbenzo

[bl-thiophene {5.00 g, 15.1 mmol) in 20 mL of anhydrous
tetrahydrofuran under Nz was added n-butyllithium (9.90 mL,
15.8 mmol, 1.6 M in hexanes) dropwise via syringe. After

20 stirring for 15 minutes, B{QOiPr)3 (3.83 mL, 16.6 mmol) was
added via syrindge, and the resulting mixture was allowed to
warm to 0° C. The reaction was then quenched by distributing
between ethyl acetate and 1.0N hydrochloric acid (100 mL
each}. The lavers were geparated and the organic was

25 extracted with water (1 x 100 mL}. The organic layer was
dried (sodium sulfate) and concentrated in vacuo to a solid
that was triturated from ethyl ether/hexanes. Filtration
provided 3.96 g (70%) of [3-{4-benzyloxy)phenoxy]
benzoiblthiophene-2-boronic acid as a white solid. mp 115-

30 121° ¢. 'H NMR (DMSO-dg) @ 8.16 (d, J = 8.5 Hz, 1H), 7.98 (4,



np 219-226[err] C. [err]H NWVR (DVSO-d[err]) d 10.20 (bs, 1H), 7.99
J

(d, =8.2 Hz, 1H), 7.77-7.73 (m 4H), 7.42-7.25 (m 5H), 10 6.90 (s,
4H), 4.27 (m 2H), 3.44-3.31 (m 4H), 2.96-2.89 (m 2H), 1.78-1.61
(m 5H), 1.34 (m 1H). FD nmass spec: 447. Anal . Calcd. for
Cerr]Hergldierr]SF[err]1.0 HO: C -67-00; H, 5.62; N, 2. 89.
Found: C, 67.26; H, 5.67; N, 3.03. 15 ’
Preparation 8 Synt hesi s of [6-Hydroxy-3-[4-[2-(1-

pi peridi nyl)=e2 hoxi§y3 ., -pHenGx¢p-7223(4m, 7H), 6.90 (g, Jap =h§d@ oyphenyl) 3

benzo DI bl OPNerSy 24, 2m).  ana1. E81BBINEEY-& Pff%of@éh Xy Phenya);

- 3- br ono] benzb fb A hene

[err] H, 4.55. Found:T€.ab3olliti 8n 4£78.

[ 6- met hoxy- 2- (4- met hoxyphenyl )] benzo [ b] t hi ophene (27.0 g, 100

nnnl%ln 1.10 L of chlorofaorm at 60[err] C was added brom ne (15 98
0 nmol ) dr bpwi $eBepgydoxy ) phenoxylpengr [phthoorhene2 dprendtopmidaf t er

the addi tl@@sw@éaé&d vut%oﬁip'(e&%rtbb@ok?@ﬁ%bﬁ@bé‘ﬁ§e:€@(H&Q:rmnbo931 the
t enperature, - 69-

L her oo vontondhatens (dparEinst 5PBVEVFaE SA-3ofor LobbrPTIeY) .
met hoxy- 2- ﬁﬁe Dwxﬂhﬁﬂyﬂkhaobheﬂe]bﬁdz@fbtéhtb@hﬁ@&pMﬁnyl boronighite

2717 (o, 3008 Siyve, T Ol bRGRb Bk P d 0 702 (T, ) T

spekl 349, beﬂﬂyloxymﬁhenaaWd@entodbclﬁhiéﬁBSBe in 81% 1§1d&5 03 H, 3. 75.
Found: C, 54.79; H 3.76.

Examples prepared by employing this method are:

3

Example 7
15
[3-[4-[2-{1-piperidinyl)ethoxy]lphenoxy]~2-
{(phenvl)lbenzo [blthiophene hydrochloride
*HCL
O/\/o
' o
O
s
20

mp 223-226° €. 1H NMR (DMSO-dg) 4 7.99 (4, J = 8.2 Hz,
1#}, 7.71 (4, J = 7.3 Hz, 1H), 7.44-7.30 (m, 7H), 6.90 (s,
4H), 4.27 {(m, 2H), 3.43-3.35 (m, 4H), 2.97-2.88 {m, 2K),
1.73-1.61 (m, 5H), 1.34 {m, 1H). Anal. Calcd. for
25 Ca7H7NO3S«1.0 HCl: C, 68.59; H, 6.06; N, 3.00. Found: C,
69.88; H, 6.11; N, 3.19.



Exanple 9 10 [ 6- met hoxy- 2- (4- et hoxyphenyl ) - 3- (4- benzyl oxy)
phenoxy] - benzo[ b] t hi ophene [err]

15 To a solution of [6-methoxy-2-(4-nmethoxyphenyl)- 3-brono]
benzo[ b] t hi ophene (34.00 g, 97.4 mmol) in 60 nL of collidine under
N2 was add§d°4igenzyloxyphenol (38.96 gggl194.8 mmmol) and cuprous
oxi de (14 7.4 mol). The resultant m xture was heated to
reflux for 48 hours. Upon cooling to room 20 tenperature, the m xture
was di ssolved in acetone (200 m.), Exampleangl the inorganic solids were
removed by filtration. The filtrate was concentrated in vacuo, and

t he residue dlssolved i,n ori T net hyl ene
chl ori de L3611 o &éspﬁé§HEHE&PFﬁs§N5h géﬂﬁ %QE%FJ(?g'X 300 n),
25 fol | oned by 1N:mﬁbunb@wknyldeb@hzbBﬂwtmguphéme organi c

Iaygg was dried (sodiumsul fate), and concentrated in vacuo. The
residue was taken up in 100 nL ofc;ethyl acetate whereupon a white
solid fornmed that was coll g€t d*bvabltration [ recovered

[ 6- met hoxy- 2- (4- et hoxyphenyl ) ibenzo- i ophene 30 (4.62 g, 17.11
mmol). The filtrate was co ntrated X-9712

- 70- vacuo, and then passed t h a short pad of silica ge
(methyl ene chloride as eluant) to renove b.teline mat eri al . The
filtrate was concentrated in vacuo, g - i crystallized
from hexanes/ethyl acetate to provi d§ 7.19 g of

[ 6- met hoxy- 2- ( 4- nmet hoxyphenyl ) - 3- (4-
benzyl oxy) phenoxy] benzo[ b] -t hi ophene as an off white

mp 219-226° C. 1H NMR (DMSO-dg) 4 10.20 (bs, 1H), 7.99
(d, J = 8.2 Hz, 1H), 7.77-7.73 (m, 4H), 7.42-7.25 (m, 5H),

10 6.90 (s, 4H), 4.27 (m, 2H), 3.44-3.31 (m, 4H), 2.96-2.89 (m,
2H), 1.78-1.61 (m, 5H), 1.34 (m, 1H). FD mass gspec: 447.

Anal. Calcd. for Cog7HgNO2S8Fe1.0 HCl: C, 67.00; H, 5.62; N,

2.89. Found: C, 67.26; H, 5.67; N, 3.03.

15 Preparation

Synthesis of [6~BHydroxy-3-{4-[2~-(1~
piperidinyliethoxy]l-phenoxyl}-2~-{4~
hydroxyphenvl)lbenzolblthiophene

20
[6~methoxy~-2~{4~methoxyphenyl)-3-bromolbenzo-
[blthiophene
Br
H,C0 8
25

To a solution of [6-methoxy-2-(4-methoxyphenyl} lbenzo
[blthiophene (27.0 g, 100 mmol}in 1.10 L of chloroform at
60° C was added bromine (15.98 g, 100 mmol) dropwise as a
solution in 200 mL of chloroform. After the addition was

30 complete, the reaction was cooled to room temperature, and



crystalline solid. The nother |iquor was concentrated and

chromat ographed on silica gel (hexanes/ethyl acetate 80: 20) to
provi'de an additional 1.81 g of product. Total yield of 10

[ 6- met hoxy- 2- (4- et hoxyphenyl) - 3-(4-benzyl oxy) phenoxyl -

benzo[ b] t hyophepe was 9. 00 g (24% basedeopn recovered starting

material). The basic extract was acidified to pH =4 wth 5N

hydrochl oric acid, and the resultant precipitate collected by

fi | trati onthsdsdivest txoempwel 1ih Yaguof toepoveidée 34.25 (10Wenf dbyphenol .

100 103 gt
2 30 %SFZQJ)FZ] 7L§%%ﬁg%h&$9?ﬂ§r )Jmafig% Qiﬁpthllophezn aS‘? 86 (o
3H) 3.81 (¥hige)soHH mad® Sied (DMSO- d@,;“ 8q7-7877- m,

qerr]H eréﬁge’?rﬁ (&, 3% sH 2501ﬁz Found: 7 Goo 744645 He.4 nz, 5.29. 20

Preparation?  Bp mapssRent 40 1967 by e h%aphggy'am%hg%ggﬁdroxy)
To a sol utgpnsefod 6-mpthoxy .- 2-7AmErt boxgpheay! ¥; 33 (746.

benzyl oxy) phenoxy] benzo[ b] t hi ophene (1.50 g, 3.20 mmol) in 50 30 mL of
ethyl acetate and 10 nL of 1% concentrated hydrochloric acid in

et hanol was added 10% pal | adi um on- Exampde( 380 ny). The mi xture was
hydrogenated at 40 psi for 20 mnutes, after X-9712

- 71 - 2agldeHb qup anml iy | ayer
chr%mat ogr aphyvﬂrhee%nhxu#gfwgg 91ttz'issed%\?ﬁzﬁjgulfl ? rm th?n‘h‘%ﬂolgél;ryermve
catalyst, and the filtrat @%%ﬂ@ém}rét%zpr{b\)&éh’f)o?@e&e white solid.
The crude product was passed through a pad of 5 silica gel (chloroform

as eluant). Concentration p i ded 1.10 g (91% of
[ 6- met hoxy- 2- (4- net hoxyphen4-
»

o]

Q
C-O-

15 To a solution of [6-methoxy-2-{4-methoxyphenyl)-3-bromo]
benzo{blthiophene (34.00 g, 97.4 mmol) in 60 mL of collidine
under N» was added 4-benzyloxyphenol (38.%6 g, 154.8 mmol)
and cuprous oxide (14.5 g, 97.4 mmol). The resultant mixture
was heated to reflux for 48 hours. Upon cooling to room

20 temperature, the mixture was dissolved in acetone (200 mL),
and the inorganic solids were removed by filtration. The
filtrate was concentrated in vacuo, and the residue dissolved
in methylene chloride (500 mL). The methylene chloride
solution was washed with 3N hydrochloric acid (3 X 300 mL),

25 followed by 1N sodium hydroxide (3 x 300 mL). <The organic
laver was dried (sodium sulfate), and concentrated in vacuo.
The residue was taken up in 100 mL of ethyl acetate whereupon
a white solid formed that was collected by filtration
[recovered [6-methoxy-2-{4-methoxyphenyl) lbenzo-[blthiophene

30 (4.62 g, 17.11 mmol). The filtrate was concentrated in



hydr oxy) phenoxy] benzo[ b] -t hi ophene as a white solid. np 123- ’
126[err] C. [err]H NWR (DVvsO-d[err]) d 9.10 (s, 1H), 7.59 (d, J = 8.8 Hz,
d

2H), 7.52 (d, J = 2.1 Hz, 1H), 7.14 (d, J = 8.8 Hz, 1H), 6.95 10 (d, J
= 8.8 Hz, 2H), 6.89 (dd, J =8.8, 2.1 Hz, 1H), 6.72 (d, J = 9.0 Hz,
2H), 6.63 fhy3h = 9.0 Hz, 2H), 3.78 (s.7gH), 3.72 (s, 3H). FD mass
spec: 378. Anal. Calcd. for err]J]Herr]Jerr]S C, 69.82; H, 4.79.
Found: C, 70.06; H, 4.98. 15 Exanple 10

Eg- met EOXYV%'&&[ [a?&rgi h}rﬂrxg@és&iewhlthebhghyh- FheNOXHG f silica gel |
- met hox e en .t I Qpnhene. . ] . err
To 8 sob ut MRS HEObAS, 38, S1GaR5), FReRgIgue apeline macerial®
hydr oxy) phgreoxidlserds] biashicoplcentrgte? ig, v&c®, rargl then resiue of

anhydrous et f ' | 1N bonat e
eI s ST (LRSI ] S A SRR et

2-cHi or oethyibim @i difraanieycRl-ddraethoxypheny 1) -dg (4- mol ) was added.
The resul t@i{zﬂ&@%rzﬁlw%ﬂz@q&QEhlgphene as ROV FRALHARBI ent

e U e L e etIe o 1o L ST DR ot he
aqueous exiiragisatbgddphed on sithlcar gbar thédaneHletty)l atheategadni2onas
W th vt el PEPVIGE ) 299 PRgT0R Elobop BT Lea et Y1108 ate) and
corident r atlicomauimwyded (drmeithorahengs ) -3 - (4 -bartwydedyo phaplsst len silica gel
(2% et hangl Le/1hAn9fi0lene Mo 9.00 oI98kE Badd T PR BB RRGERLRG! od o
material). The basic extract was acidified to pH = 4 with 5N
hydrochloric acid, and the resultant precipitate collected by
filtration and dried to give 13.3 g 6% recovered 4-
15 benzyloxyphenol. mp 100-103° ¢. IH NMR (CDCl3): & 7.60 (4, J
= 8.8 Hz, 2H), 7.39-7.24 (m, 7H), 6.90-6.85 {(m, 7H), 4.98 (s,
2H), 3.86 (s, 3H) 3.81 (s, 3H). FD mass spec: 468. Anal.
Calcd. for CogHpyg04S: €, 74.34; H, 5.16. Found: C, 74.64; H,

5.29.
20
Preparation
[6-methoxy~-2~-({4-methoxyphenyl)-~3-{(4-hydroxy) -
phenoxylbenzolblthiophene
25

\ (o
H,00 s
To a solution of [6-methoxy-2-{4-methoxyphenyl)-3-{4-
benzyloxy)phenoxylbenzo[blthiophene (1.50 g, 3.20 mmol) in 50
30 ml. of ethyl acetate and 10 mL of 1% concentrated hydrochloric
acid in ethanol was added 10% palladium-on~carbon {300 mg).
The mixture was hydrogenated at 40 psi for 20 minutes, after



5 di ssolved in 10 nL of ethyl acetate and treated with oxalic

acid (311 ng, 3.4 mmol). After stirring for 10 mnutes, a white
precipitate formed and was collected by filtration and dried to
provide 1.17 g (70% overall of [6-nethoxy-3-[4-][2-

(1- plperldkngg% gt hoxy] - phenoxy] - 2- (4- neghoxyphenyl )] benzo[ b] 10

t hi ophene as the oxal ate salt np 197-200[err] C (dec). [err]H NWR
(DVsO-d[err]) d 7.60 (d, J =8.7 Hz, 2H), 7.55 (d, J = 1.1 Hz, 1H),

;- é4 (10'11 Jwhi8h8t e 41 ,rJacQ@LerMa}s Julg8dHeomBhte Go@lthin laYe(Idd J =

3.72 (s, Fﬁ‘rogg‘éﬁgf%ﬁ”@éd tTﬂQzlli)lx%“rfzﬁs 85‘?%?3%””9%%81%78 5545 (m

4H), 1. 44- ieﬁSvéncaﬁa{)ysd:Damiss:mepe&llttage concenynated Git ctRcudpito a

Qerr] HerhNELech] er rhit S8, S/ 0P gt ) Bhsfea Shniiotila pad of 580

Exanbl e 11s2dica gel (chlowofiorm ofs felsenbise GPReeRERgtion provided

et her[fo]*ﬂYﬁ!?%*"ﬁ@i%? of {6-methoxy-2-(4- ﬁétﬂo éfled) -3- (4-
[ 6- met hoxy-

per et ho ,YA phen?éys] 2-(4-
met hoxyphehyfiyyﬁéh@%expwm%rm tfw@hs*ém 6?|@Ie""%i‘3 & sof:
[18”2%) b 126° . H NMR (Dmsomag?l@ sz Gs, [lenr] H.HVR(EDMBC=d8e8 ri¥. d
S,

718 (0, 320507 53 400 9 A B o 342N Aig Bt T 0% T

9.0101.5 (d, J Hz8.8Hjz, &MW2 (&18&][(@&]J—~9808Hz2 mH)xz, 41}3}1, (m72Hd, 3. 83

, 53 3 9
§<_39712 o 3 44, (5) 3. 6337@“13 Gm. 4. H% %H%f% Ztg %ngfs‘? ?&'?ec
489 . Anal {scaBHd. fBP mass speyer¥|8H &AINCFatFR o] EPF] 22@*19@45 C,€66. 21;

H 6.13; Ngg2g86. uFounis Crpound: ¢, 70.06; H, 4.98.

y

15 Exampl 1

[6-methoxy~3-[4-[2~(1l-piperidinyl)ethoxyl~-phenoxyl-2-
{(4~-methoxyphenvl) lbenzo{b]lthiophene.

*HO2CCO:E

N’A\V’O

Q

!'lii N <!i!> oCH,

To a solution of [6-methoxy-2-{4-methoxyphenyl}-3~{4-
hydroxy)phenoxylbenzo{blthiophene (1.12 g, 2.87 mmol) in 7 mL
of anhydrous N,N-dimethylformamide under N was added cesium

20 B0

25 carbonate (3.86 g, 11.88 mmol). &After stirring for 10
minutes, 2-chloroethylpiperidine hydrochloride {(1.10 g, 1.48
mmol) was added. The resultant mixture was stirred for 18
hours at ambient temperature. The reaction was the
distributed between chloroform/water (100 ml. each). The

30 layers were separated and the aqueous extracted with
chloroform (3 x 50 mL). The organic was combined and washed



66.,46; H, 6.16; N, 2.74. 5 Prepared in an anal ogous nmanner were the
fol |l ow ng exanpl es: Exanple 12

[ 6- Met hoxy- 3-[4-[ 2- (1- pyrol odi nyl ) et hoxy] phenoxy] -2- 10

(4- met hoxyphenyl )] benzo[ b] t hi ophene

[err] %-9712 np 95-98[errl7&.- [err]H NVR (DMSO-d[err]) d 7.64
(d, J =9.0 Hz, 2H), 15 7.58 (d, J = 2.0 Hz, 1H), 7.18 (d, J = 9.0 Hz,
1H), 7.00 (d, J =9.0 Hz, 2H), 6.94 (dd, J = 9.0, 2.0 Hz, 1H), 6.86
(s, with, waSteQﬁ' (2 x 109 EhLO Hzm?l’rl):g 3£ 88hé¢ orgathc Fobums, 3H),

2.73 (t, mass spec:
arr> Ui sitbetel™ @&“err r\%‘e"?’r}?%g %m% 7"1haﬁiq’afo 6.15; N,
2.990. Foquromgtqgramhedqonasialcu geloi2% methanol/chlorg@q;n@g The

- 74- desired fractlons were conceng¥§ﬂgbetégan o0il that was
[ 6- Met hoxy- 3 [4 [ 2- (1- hexanet hyl enei m no) et hoxy henoxy], - 2-

(4-ﬁ%thoxV%h%ﬁ?#qubﬁhéH)PﬁﬂO@h?&ﬁﬁénéce ate ané treated wf%h oxalic
hydrochl ord@ed (311 mg, 3.4 mmol). After stirring for 10 minutes, a

white precipitate formed and was collected by filtration and
dried to provide 1.17 g (70%}) overall of [6-methoxy-3-[4-[2-
{1-piperidinyl)ethoxy]-phenoxyl]-2~{4-methoxyphenyl) ]Jbenzolb]

10 thiophene as the oxalate salt. mp 197-200° C {dec). 1H NMR
(DMSO-dgy @ 7.60 {(d, J = 8.7 Hz, 2H}), 7.55 (4, J = 1.1 Hz,
ig), 7.14 (4, J = 8.8 Hz, 1H), 7.06 (d, J = B.8 Hz, 2H), 6.91
(dd, J = 8.8, 1.1 Hz, 1H), 6.87 (s, 4H), 4.19 (broad t, 2H),
3.78 (s, 3H), 3.72 (s, 3H), 3.32 (broad t, 2H), 3.12-3.06 (m,

15 4H), 1.69-1.47 (m, 4H), 1.44-1.38 {(m, 2H). FD mass spec: 489
. Anal. Calcd. for CpgH3i1NO4Se0.88 HO,CCOzH: C, 64.95; H,
5.80; N, 2.46. Found: C, 64.92; H, 5.77; N, 2.54.

Example 11

20
Treatment of free base with ethyl etherehydrochloric
acid provided [6~methoxy~-3-[4-[2-(1~
riperidinyl)ethoxy]-phenoxy]-2-{4-~
methoxyphenyl)lbenzolblthiophene hydrochloride
25

¢HC1

¥\ o

Q

mp 216-220° ¢. 1H NMR (DMSO-dg) @ 10.20 (bs, 1H), 7.64

(d, J = 8.7 Hz, 2H), 7.59 (d, Jd = 1.5 Hz, 1H), 7.18 (d, J =

30 9.0 Hz, 1H), 7.00 (4, J = 8.7 Hz, 1H), 6.96 (dd, J = 9.0, 1.5
Hz, 1H), 6.92 (q, Jap = 9.0 Hz, 4H), 4.31 (m, 2H), 3.83 (s,

3”), 3.77 (s, 3H), 3.43 (m, 4H), 2.97 (m, 2H), 1.77 {(m, SH),

HLLO



[err] 10 np 189-192[err] C. [err]H NVR (DVSO-d[err]1) d
10.55 (bs, 1H), 7.64 (d, J =9.0 Hz, 2H), 7.58 (d, J = 2.0 Hz, 1H
7.19 (d, J = 9.0 Hz, 1H), 7.00 (d, J = 9.0 Hz, 2H), 6.95 (dd, J =
9.0, 2.0 Hz, H), 6. 86 (s, 4H, 3.94 (t, J = 6.0 Hz, 2H), 3.83 (s,
3H), x377e (s, 3H, 2.80 (t, J = 62D Hz, 2H), 2.66 (m 4H), 1.53 15
(m 8H). Anal. Calcd. for C[err]H[err]hKI r ]S[err]1.0 HO: C, 66.71; H
6.35; N, 2.59. Found: C, 66.43; H, 6.46 , 2. 84.

Exanpl e 141.320(m, 1H). FD mass spec:[&8Met haane3- Caldcd-.( ToN N
di et hyl am gy %)ag 18 ylPhﬁr}@ﬁy]@ 6% 2 13; N, 2.66. Found: C,
nethoxypheqy benzo[b hi ophene hydrocﬁl rid

[err] 6; H, 97¥2 2.74. -75- nmp
196- 198[err] C. [err]H NVR (DMSO-d[err]) d 10.48 (bs, 1H), 7.64 (d,
J =9.0Hz, 2H), 7.59 (d, J.= 2.0 Hz, 1H), 7.19 (d, =, 9.0 Hz, 1H),
7. 00 (d, fﬁeig’f(?%,n ?&l} angleggoygfranner gigre 2“3’(? %Oﬂo"’lﬁﬁ, eXpplgssy (g,
Jlerr] =9.0 Hz, 4H), 4.25 (m 2H), 3.83 (s, 5 3H), 3.77 (s, 3H), 3.54
(m 2H), 3.09 (m 4H), 2.00 (m 3"%:: 5 134.88 (m 3H). Anal. Calcd. for
Cerr]Herr]NJerr]S[err]1.5 HO: . 18, H, 6.15; N, 2.63.. Found:
C, 63.46; H 5.79; N, 2.85. Exanpl e 15
10 [&- memp@y33fdﬁﬂlaﬂblprnqu@inv%yhﬁhwmxypnpqquI ~2-

metshpxyphenyl ) | benzo Bl ORHL DS HMEY P HbAH AL b1t hiophene

a ’\’@

mp 95-98° C. 1H NMR (DMSO-dg) 4 7.64 (4, J = 9.0 Hz, 2H),
15 7.58 {d, 0 = 2.0 Hz, 1H), 7.18 (d, J = 9.0 Hz, 1H), 7.00 (d.
J = 9.0 Hz, 2H), 6.94 (dd, J = 9.0, 2.0 Hz, 1H), 6.86 (s,
41), 3.97 (¢, J = 6.0 Hz, 2H), 3.83 ( s, 3H), 3.76 (s, 3H},
2.73 (¢, J = 6.0 Hz, 2H), 2.51 (m, 4H), 1.66 (m, 4H). FD
mass spec: 477. Anal. Calcd. for CagHagNO45: C, 70.71; H,
20 6.15; N, 2.99. Found: C, 70.59; H, 6.15; N, 3.01.



[err] np 208-211[err] C. [err]H NWMR (DNBO-[ rr])
d 10.6 (bs, 1H), 7.63 (d, J =9.0 Hz, 2H), 7.60 (d, J = 2.0 Hz, 1H
7.20 (J = 9.0 . Hz, 1H), 7.00 (d, J 9.0 Hz, 2H), 6.97 (dd, J = 9.0,
2.0 Hz, 1H), 6.91 (q, J[err] =9.0 Hz, 4H), 4.29 (m 2H), 4.08-3.91
(m 20 x44H123.82 (s, 3H), 3.77 (s, -34), 3.59-3.42 (m 4H), 3.21-3.10
(m 2H). Anal. Calcd. for (Jerr]JHerr]NJerr]Serr]1.0 HO: C, 63.09; H
5.73; N, 2.65. Found: C, 63.39; H, 5.80; N, 2.40. X-9712

- 76- Exanpl e 16

[ 6- Met hoxy- 3-[ 4-[ 3- (pi peri di no) pr oRQXM ngxy] - 2- (4-

nmet hoxyphenyl )] benzo[ b] t hi ophene hydrochlToride 5 [err]

np 195-200[err] C. [err]H NWR (DVsO-d[err]) d 9.90 (bs, 1H), 7.64
(d, J = 9.0 Hi6-M9thoxyy Ydl43[2-AD- xamﬁrhmﬂq%eéalnp>etﬂbxyl

5 phenoxyl] ~-2-(4-methoxyphenyl)lbenzo[blthiophene
hyvdrochloride

@i Q

10 mp 189-192° C. IH NMR (DMSO-ds) 4 10.55 (bs, 1H), 7.64
(&, J = 9.0 Hz, 2H), 7.58 (d, J = 2.0 Hz, 1H), 7.19 (&, J =
9.0 Hz, 1H), 7.00 (4, J = 9.0 Hz, 2H), 6.95 (dd, J = 9.0, 2.0
Hz, H), 6.86 (s, 4H), 3.94 (t, J = 6.0 Hz, 2H), 3.83 (s, 3H),
3.76 (s, 3H), 2.80 (£, J = 6.0 Hz, 2H), 2.66 (m, 4H), 1.53

15 (m, 88B). Anal. Calcd. for C3pH33N045+1.0 HCl: C, 66.71; H,
6.35; N, 2.59. Found: C, 66.43; H, 6.46; N, 2.84.

Example 14

20 [6-Methoxy~-3~[4~[2~-{1-N,N-
diethylamino}ethoxylphenoxyl-2-(4-
methoxyphenyl)lbenzo[blthiophene hydrochloride

_ 7{::2%

*BC1
/\N”\,,O

J

25



10 9.0 Hz, 1H), 7.00 (d, J = 9.0 Hz, 2H), 6.95 (dd, J = 9.0, 2.0
J=6

Hz, 1H), 6.88 (s, 4H), 3.97 (t, .0 Hz, 2H), 3.83 (s, 3H), 3.77
(s, 3H, 3.44 (m 2H, 3.15 (m 2H, 2.87 (m 2H), 2.12 (m 2H, 1.77
(m 5H), 1.39 (m 1H). Anal. Calcd. for Clerr]Herr]NJerr]Serr]l.15
HC : C, 66x04714, 6.40; N, 2.73. Found=7&;- 15 66.01; H, 6.40; N, 2.73.
Exanple 17 [ 6- Met hoxy-3- [4-[3- (1-N,N- 20

di et hyl am no) pr opoxy] phenoxy] -2- (4-nmethoxyphenyl)] benzo

[ b] thi ophene hydrbgbtb¥8Ue. [ érriMR (DMSO-dg) 4@ 10x497125, 1H), 7.64

-77- 16 66[,err [erg] red) 9.77
(bs, 1H $9pq7 = 3- ‘mfd G2 69]Hz‘g'2 3. Eg i‘?’vs%d%ﬁfzd fﬁo 7.18
(d, J = 9.0 HS, omz,, ‘ma)o (B,00 d9.9 Hz9. DHMz, 62519-1; (#1957 (dd- 03 2.9. 0,

2.0 5 Oyft, 2 3,8 3
L 37 (s, 3!5:% 1%—117915 E J%E%(S QHQ 4}!), @Q%H%n ':J)m 3833(3s, H)6
Anal 5 Cal c3Hl f o3 - efrﬁ‘n] H r:rFN@‘ier(Ffﬁl SP "] i 891, €1 652453 . 3H

6.49; N, 21688 {rEoumi) Carfid..2051da3.6 £64; cheHaNMs.1.808C1: €, 63. 18

Ex | 18 d 4-1 2- i i di nyl)et - ph - 2-
U NERTANE S HE T AR TR R
Example 15
10

[6~Methoxy-3-[4~[2~ (morpholino)ethoxy]lphenoxyl-2~-(4~-
methoxyphenyl)lbenzo[blthiophene hydrochloride

«HC1

O’\"’Q
e

H,CO 5
15
mp 208-211° ¢. 1H NMR (DMSO-dg) 4 10.6 (bs, 1H), 7.63
{d, J = 9.0 Hz, 2H), 7.60 (d, J = 2.0 Hz, 1H), 7.20 (J = 9.0
Hz, 1H), 7.00 {d, J = 9.0 Hz, 2H), 6.97 (dd, J = 9.0, 2.0 Hz,
1H), 6.81 (g, Jap = 9.0 Hz, 4H), 4.29 (m, 2H), 4.08-3.91 {(m,
20 . 4H), 3.82 (s, 3H), 3.77 (s, 3H), 3.59-3.42 (m, 4H), 3.21-3.10
{m, 2H). Anal. Calcd. for CpgHygNOsS.1.0 HCl: C, 63.09; H,
5.73; N, 2.65. Found: C, 63.39; H, 5.80; N, 2.40.



[6 - nmethoxy-3-[4- [2 - ( 1-piperidinyl)ethoxy]phenoxy] -2- (4-

met hoxyphenyl ) benzo[ b] t hi ophene hydrochl ori de (10.00 g, 19. 05 nmmol)
was di ssolved in 500 nL of anhydrous nethyl ene 20 chl ori de and cool ed
to 8[err] C To this solution was added boron tribromde (7.20 ni,
76. 20 mol x-~gFheg resultant m xture -76-was stirred at 8 C for 2.5 hours.
The reaction was quenched by pouring into a stirring solution of
saturated sodi um bi carbonate (1 L), cooled to O C. The nethyl ene
chloride 25 | ayer was separat edExzsmpiié hel 8 emai ni ng sol i ds were

di ssol ved in nethanol/ethyl acetate. The aqueous | ayer was then

L e

or gani c ex
conbi ned and mme&h@snnhﬂnziﬂlheg&oE@lthuanﬁ£m3ramiﬁp¢mloa@@@rnovided

a tan solid that was chr omat ographed (silicon dioxide, 1-7%

met hanol / chl or of or m o provide 7.13 g (81 9% of

[ 6- hydr oxy-3-[4-[2-(1- X-9712 - 78-

pi peri di nyl) ethoxy] pheno w2sded- hydr oxyphenyl ) ] benzob] - t hi ophene
as a white solid. np 93[err] EL»%SL%LH NVR (DNBC>d[err]) d 9.73 - (bs,
1H), 9.68 (bs, 1H), 7.45 (d, J = , 7.21 (d, J = 1.8 Hz,
1H), 7.04 (d, J= 8.6 Hz, 1H), 6.84 (d = 8 6, 5 1.8 Hz, 1H
(masked)), 6.81 (s, 4H), 6.75 (d, J = Hz, 2H), 3.92 (t, J =5.8

4H), 1.43 (m 4H), 1.32
for CerrJ]Herr]NdJerr]S:
5.90; N, 3.14. 10

Hz, 2H), 2.56 (t, J = 5.8 Hz, 2H), 2.36 (mvo
(m 2H). FD nmass spec: 462. Anal.
C, 70.20; H 5.90; N, 3.03. Found:

Exanple 19 [ 6- Hydr oxy- 3- sPi pRL i 4 ny ’et hoxy] phenoxy] - 2-
(4- hydroxyphenyl)]benzo[b]thlopﬁéﬁe i s”converted to 15 its oxal ate
salt in 80%yield by the procedure descri bed above. Data for

hydr oxypheny! )] BenbbTHA% Sphetts ' usS-dsl 1o"8b) (BE Ot PIPTERY) - FLt
(@, 3 = 9.0 Hz, 2H), 7.59 (d, T = 2.0 Hz, 1H), 7.18 (4, J =
i0 9.0 Hz, 1H), 7.00 (4, J = 9.0 Hz, 2H), 6.95 (dd, J = 9.0, 2.0
Hz, 1H), 6.88 (s, 4H), 3.97 (t, J = 6.0 Hz, 2H), 3.83 (s,
3H), 3.77 (s, 3H), 3.44 (m, 2H), 3.15 {(m, 2H), 2.87 (m, 2H},
2.12 (m, 2H}, 1.77 (m, 5H), 1.39 (m, 1H). Anal. Calcd. for
C3pH33NO4S+1.15 HC1l: C, 66.01; H, 6.40; N, 2.73. Found: C,

15 66.01; H, 6.40; N, 2.73.

Example 17

[6-Methoxy-3-[4~[3~-(1-N,HN~
20 diethylamino)propoxylphenoxy]l-~2-{(4-methoxyphenyl)]
benzo[blthiophene hydrochloride

\\,::?-nc1

0,

Q

[o]

HaCo



np 246-249[err]C (dec). [err]H NVR (DVMBO-d[err]) d 7.45 (d, J = 8. 6

Hz, 2H), 7.22 (d, J = 1.8 Hz, 1H), 7.05 (d, J = 8.6 Hz, 1H), 6. 87
(dd, J = 8.6, 1.8 Hz, 1H (masked)), 6.84 (s, 4H), 6.75 25 (d, J = 8.6
Hz, 2H), 4.08 (bt, 2H), 3.01 (bt, 2H), 2.79 (m 4H), 1.56 (m 4H),
1.40 (m 24) ED mass spec 462. Anal _77. Cal cd. for
C[err]H[err]?Kferr]S[err]O.?S HJerr]CCOerr]H C, 64.63; H 5.42; N
2.64. Found: C, 64.61; H 5.55; N, 2.62. X-9712

-79- Exanpl e 20

[ 6- Hydr oxy-3-[4 d| I h noxy

(4- hydroxyphenypk]%é%zg h g%héﬁ% &g%&%g? e)r&tbd37 (bg, 1H)'i?é64

hydrochl oritde Sakt%i® mm%l{)e,l d’ 159 tideatnend . ofHz, 1H) 7.18 {dhel free base

in ethyl age t Regl er d C fCl ta of or

I[6 hy d)r/o 5 baﬁg V‘ﬁ{f‘ ALNCHEE §(? ﬁL e?lilig?/nél ﬁ%(;(y:l'ﬁ g)?\bendc?%/j 2- (4-

hydr@xypheﬁ?b)}ﬁénz@ 8] thi AAFHens - ﬁ?dﬁ§@h¥0¥|@eolﬁﬂ 2H 85 (s,

[96;2]( 3.77 (Eﬂ)iﬁ?g 65 er i, CGH)LeQrbb* NNRﬁﬂVBC}Cﬁ@r(ﬂ) 3 9.7 (S 1H),
S

7:04 ' Hz, Anal ééﬁcd] for %29H33ﬁ%ﬁ£ 1.0 ﬁcﬁd 9 5% 98 FE

6.49; N, 2.65. Found: C, 66.25; H, 6.64; N, 2.84.

10 Example 18

[6-Bydroxy-3-[4~[2~(1l-piperidinyl)ethoxy]-phenoxyl-2-
(4-hydroxyphenyl)lbenzolblthiophene

15

[6-methoxy-3-{4-[2-(l-piperidinyl)ethoxy]phenoxy]-2-{4-

methoxyphenyl) lbenzo{blthiophene hydrochloride (10.00 g,
19.05 mmol}) was dissolved in 500 mbL of aﬁhydrous methylene

20 chloride and cooled to 8° C. To this solution was added
boron tribromide (7.20 mL, 76.20 mmol). The resultant mixture
was stirred at 8° C for 2.5 hours. The reaction was guenched
by pouring into a stirring solution of saturated sodium
bicarbonate {1 L}, cooled to 0° C. The methylene chloride

25 layer was separated, and the remaining solids were dissolved
in methanol/ethyl acetate. The agueous layer was then
extracted with 5% methanol/ethyl acetate (3 x 500 mL). all
of the organic extracts (ethyl acetate and methylene
chloride) were combined and dried (sodium sulfate).

30 Concentration in vacuo provided a tan solid that was
chromatographed {(silicon dioxide, 1-7% methanol/chloroform)
to provide 7.13 g {81 %) of [6-hydroxy-3-[4-{2-{1-



15 (d, J =8.6 Hz, 1H), 6.86 (q, J[err] = 9.3 Hz, 4H), 6.76 (dd, J =

8.6, 2.0 Hz, 1), 6.74 (d, J 8.6 Hz, 2H), 426(bt 2H) , 3.37 (m
4H, 2.91 (m 2H), 1.72 (m 5 H), 1.25 (m 1H). FD mass spec 461
Anal . Calcd. for (Jerr]J]Herr]NdJerr]S[err]1.0 HJ: C, 65.11; H
5.67; N, Z;8y1Found: C, 64.84;, H 5.647gN, 2.91. 20 Prepared in an
anal ogous nmanner were the foll ow ng exanpl es: X-9712

- 80- Exanple 21

[ 6- Hydr oxypSodrrdidn(1d- axh@hirqlbn;éhbﬁymexyl-ﬁ)ﬂmm&renyh 1benzo[b] -

4- hyd h 9-113
Tl D RO B & Wi ReOBBERA. Smol @Sy mm (owso-qg) & JR7E9 219
9.0 Hz, m,, m)259(@8 Ibs,218) Hz7 . 451) (87.D9=19.6 HZ,d2H) ,=7920 K&, dH),
.85 (s |368‘0%%7 1049F§ 3*—08|'€Hz H),"@SéG(ZI%(?“-JS‘QOHZ

N oI

H, 3. b3 ) (o k&i t 0 He,
4H) .5 Anall- &:aﬁ%d 1% dmas Ed)}C[éFS}HE'érrfm e"Pr']ES o+ Y0 =5 8Hfe iz} RE! ¢,

68.40; H, D oA (oY, J3—~03 8 EQUHQH)C 2 56 (£58 525 r@ 085N, 23384{m15
Exanpl e 22 (1-hexanet h enel rzn no) et tjoxy]

phenoxy] - 2% ﬂyﬁo%%héﬁ%’)fbé%zé’f‘b] @%%Oph@aéﬂw 5

Calcd. for Co7Ha9NOygS: C, 70.20; H, 5.90; N, 3. 03 Found: C,
69.96; H, 5.90; N, 3.14.
10
Example 19

[6~Hydroxy-3-[4~[2-(1l~-piperidinyl)ethoxy]lphenoxy]l-2~
{4-hydroxyphenyl)lbenzo{blthiophene is converted to
15 ite oxalate salt in 80% yield by the procedure
described above. Data for [6-hydroxy-~-3-~[4-[2-(1~
piperidinyl)-ethoxylphenoxyl-2-(4-~
hydroxyphenyl)lbenzolblthiophene oxalate

« HO,CCOH

20 HO

mp 246-249°.C  (dec). H NMR (DMSé*ds) g 7.45 {4, J = 8.6
Hz, 2H), 7.22 (d, J = 1.8 Hz, 1H), 7.05 (d, J = 8.6 Hz, 1H),
6.87 (dd, J = 8.6, 1.8 Hz, 1H (masked}), 6.84 (s, 4H), 6.75
25 (d, J = 8.6 Hz, 2H), 4.08 (bt, 2H), 3.01 {(bt, 2H), 2.79 (m,
4H), 1.56 (m, 4B}, 1.40 (m, 2H). FD mass spec 462. 2anal.
Calcd. for Co7H7NO28+0.75 HOCCOzH: C, 64.63; H, 5.42; N,
2.64., Found: C, 64.61; H, 5.55; N, 2.62.



np 125-130 C. [err]H NVR (DVMBO-d[err]) d 9.75 (s, 1H), 9.71 (s, 1H),
7.50 (d, J=9.0 Hz, 2H), 7.26 (d, J = 2.0 Hz, 1H), 7.09 25 (d, J =9.0

Hz, 1H), 6.85 (s, 3H), 6.80 (dd, J= 9.0, 2.0 Hz, 1H, 6.79 (d, J =
9.0 Hz), 3.94 (t, J =6.0 Hz, 2H), 2.80 (t, J =6.0 Hz, 2H), 2.66 (m
4H), 1.53 (Mg78b). Anal. Calcd. for ~79- X-9712

-81- CerrJ]Herr]Nderr]S: C, 70.71; H, 6.15; N, 2.94. Found: C,
70.67; H, 6.31; N, 2.93. Exanpl e
23 5 [ 6- Hydr oxy- 3- [BxamhBdie( 120, N—diethylanino) et hoxy]

phenoxy] -2- (4 -hydroxyphenyl) ] benzo [b] thiophene [err]

m 137- iSlEﬂaﬂ sagogy it iR (9P G0 fyBdrdafogs fR esiuadThngrtadds (8

o e, 1H} h@rcﬁfmcxpmmymmenmbn thgophene was converted) £, 79

"II

2d %2 51 ( %_r gﬁ?o(:t:.c}_é sagto ﬂ? 93%) 'y:gel?& b§(5trea£ﬁ1ené ©#. 0 Hz,
qe’rr]H[err]qurrt]Ig freesdhame Hn @WlNacytlazte #é&ﬂ?d .ethyl 69. 76:
H, 5.85; r‘eéhég shydrochloric acid. Data for [6-hydroxy-3-[4~-[2~-

(1-piperidinyl)ethoxy]-phenoxyl-2-(4-
hydroxyphenyl})lbenzo [blthiophene hydrochloride

10
«HCL

o T

mp 158-165° C. 1H NMR (DMSO-dg) 4 9.79 (s, 1H), 9.74 (s,
iH), 7.40 (4, J = 8.6 Hz, 2H), 7.23 {(d, J = 2.0 Hz, 1H), 7.04
15 {(d, J = 8.6 Hz, 1H), 6.86 (g, Jap = 9.3 Hz, 4H), 6.76 (dd, J =
8.6, 2.0 Hz, 1), 6.74 (d, J 8.6 Hz, 2H), 4.26 (bt, 2H),
3.37 {m, 48B), 2.91 (m, 2H), 1.72 (m, 5 H}, 1.25 {m, 1H). FD
mass spec 461. Anal. Calcd. for Cp7H7NO4gS«1.0 HCl: C, 65.11;
H, 5.67; N, 2.81. Found: C, 64.84; H, 5.64; N, 2.91.

ti

20

Prepared in an analogous manner were the following examples:



Exampl e 24 20 [ 6- Hydr oxy- 3-[4-[ 2- (nor phol i no) et hoxy] phenoxy] - 2- (4-
hydr oxyphenyl ) ] benzo[ b] t hi ophene hydr ochl ori de

[err] X-9712 - 82- np
157-162[err] C. [err]H NWVR (DVSO-d[err]) d 10. 60 (bs, 1H), 9.80

(s, 1H), 9xl%9G% 1H), 7.50 (d, J = 9.@gHz, 2H), 7.28 (d, J = 2.0
Hz, 1H), 7.10 (d, J = 9.0 Hz, 1H), 6.92 (g, J[err] = 9.0 Hz, 4H),
6.81 (dd, J = 9.0, 2.0 Hz, 1H), 6.80 (d, J = 9.0 Hz, 5 2H), 4.30 (m
2H), 3.95 (m 2H), 3.75 (m 2H), 3.5dadmpredH1 3.18 (m 2H). Anal.
Calcd. for err]J]Herr]NJerr]S[err]HO: C, 62.46; H, . 5.24; N,

2.80. Found:

C, .. 69.69; .43, 2.92. ., .
Exanpl e 25 1 “3Y3r°*ylg'?4'%%{i¥@8¥ﬁﬁiﬁﬁﬁﬁﬂ%é9€fﬁfxﬁBP&ﬁﬁﬁ%hfﬁa)
pr opoxy] phenoxy] - 2- ( 4{ Ay-thycioquhenleniticnybenzo [blthiophene
[b]t@iophene hydr ochl ori de [err]

O”\"’Q

mp 99-113° C. 1H NMR (DMSO-dg) & 9.75 (s, 1H), 9.71 (s,
l#), 7.50 (4, J = 9.0 Hz, 2H), 7.25 (4, J = 2.0 Hz, 1H), 7.09
10 (d, 3 = 9.0 Hz, 1H), 6.85 (s, 1H)}, 6.80 (dd, J = 9.0, 2.0 Hz,
i), 6.79 (d, J = 9.0 Hz, 2H), 3.93 (m, 2H), 2.73 (m, 2H),
2.53 (m, 4H), 0.96 (t, J = 7.0 Hz, 4H). Anal. Calcd. for
C26H25N048+0.5 Hp0: ¢, 68.40; H, 5.74; N, 3.07. Found: C,
68.52; H, 6.00; N, 3.34.

15 _
Example 22
[6-Hydroxy~-3-[4-[2-(1-hexamethyleneiminoc)ethoxy]
Phenoxyl~2~(4-hydroxyphenyl)lbenzo[blthiophene
20

Q”\"’@

mp 125-130° ¢. 1H NMR (DMSO-dg) 4 9.75 (s, 1H), 9.71 (s,

1H), 7.50 (4, J = 9.0 Hz, 2H), 7.26 (4, J = 2.0 Hz, 1H), 7.09

25 (4, 3 = 9.0 Hz, 1H), 6.85 (s, 3H), 6.80 (dd, J = 9.0, 2.0 Hz,
1H), 6.79 (4, J = 9.0 Hz), 3.94 (t, J = 6.0 Hz, 2H), 2.80 (t,

J = 6.0 Hz, 2H), 2.66 {(m, 4H), 1.53 (m, 8H). Anal. Calcd. for

it



np 185-191 C. [err]H NVR (DMSO-d[err]) d 9.94 (bs, 1H), 9.81 S,
1H, 9.75 (s, 1H, 7.50 (d, J = 9.0 Hz, 2H), 7.27 (dd, J = 2.0 Hz,
1H, 7.10 (d, J = 9.0 Hz, 1H), 6.87 (s, 4H), 6.80 20 (dd, J = 9.0, 2.
Hz, 1H), 6.79 (d, J = 9.0 Hz, ZFD 3 99 (t, J =6.0 Hz, 2H), 3.14
(m 6H, Z(K}RT& 2H), 1.20 (t, = Hz, 6H). Anal. Calcd. for
C[err]H[err]hKIerr]S[err]l 30HC : C fg' H, 5.98; N, 2.74.
Found: C, 63.23; H 6.03; N, 3.14. X-9712

-83- C2gH29NO4S: C, 70.71; H, 6 Exmmbre 264 )

[ 6- Hydr oxy- % [, [&-(% By \-di i sopropyl am no) - ) oxyf ph gngly]Haz -

(4 - hydroxyphenyl) benzo [b] thiophene 5

hydr ochl ori de [err] np
128- 131 C [err]H NVR (DI\/BOd[err])E (hs, 1H, 9.76 10 (s, 1H),
9.02 gs, 7.49 (d, J 9.0 Hz, . 1H), 7.09 (d, J =
9.0 Hz, 1H) 690(s 4H) , 679(m 3H) 419(m 2H), 3.68 (m 2H),

3.50 (m 2H). 1.8&-(19‘&::1:3659-«3— 2ANA .
Clerr]H err]Nq%gi%err] %33 C1 Tl rtai Ngg %I%{ "'6[93@&%“")“1102?66 Found:
C, 63.82; H 6 hydroxthenyl)lbenzo[blthmﬁnam e 27

[ 6- Hydr oxy- 3-[ 4-[ 3- ( pi peri di no) propoxy] phenoxy] - 2- (4-

hydr oxyphenyl) ] benzo [b] Lhkpp ne hydrochlorlde 20

-0

mp 137-141° ¢. 1y NMR {DMSO-ds) 4 9.75 (s, 1H), 9.71 (s,
1H), 7.49 (4, J = 9.9 Hz, 1H), 7.25 (4, 5§ =

= 2.0 Hz, 1H), 7.09
{d, J = 9.0 Hz, 1m), 6.85 (s, 4H), 6.80 (dd, J = 9.0, 2.0 Hz

1H), 6.79 (d, J = 9.0 Hz, 2H), 3.95 (t, J = 6.0 Hz, 2H), 2.74

15 =
(t, J = 6.0 Hz, 2H), 2.51 (m, 4H), 1. 66 (m, 6H). Anal
Calcd. for CagH27NO4S: ¢, 69. 46; H, 6.05; N, 3.12. Found: C
69.76; H, 5.85; N, 3.40, o

10

20 Example 24

[6-Hydroxy 3~-[4~ [2—(morphollno}ethoxy]phenoxy] ~2-(4~

- hydroxyphenyl)]benzo{b}thlophene hydrochloride

-BCl

-0

25



[err] np 258-262 C. [err]H NVR (DMSO-d[err]) d 9.85
(bs, 1H), 9.81 , (s, 1H), 9.75 (s, 1H), 7.50 (d, J = 9.0 Hz, 2H), 7.27
(d, J = X-9712 - 84- 2.0 Hz,
1H), 7.10 (d J =9.0 Hz, 1H), 6.87 (s, 4H), 6.80 (dd, J = 9.0, 2.0
Hz, 1H), g? J—90Hz 2H), 3.97g6t, J = 6.0 Hz, 2H), 3.44
(m 2H), m 288(m 2H) , 2.11 (m 2H), 1.73 (m 5H),
1.39 (m 1H) Anal Cal cd. for 5 Cerr]Herr]NJerr]S[err]0.75HO :

C, 66.87; H 5.96, 187-2628.c, Foungin ComMs0-dy) c§739ﬂ60H(bé 991) N, 92868
Alternatlvely, as shown in Scheme |11, supra, Exa

prepared udsnglihe Refhok§netBll (MY (& otJeEt ﬁn@ngﬁou%%)fld? 28 f‘?v ol ace of
net hoxy. The . wehRodsxpre7digecd) Yy ahd . ageus te), 6.92 (HpSexd usts.0

described, with the exception_that th gr Qups are re in the
final stepHfy A8 ﬁyﬁio?ééls’J = 4% 2 OHT RS 680 (75 S g)aéﬁg?’ation
10 5 2H6- Vet Boxym2- £} e hesei hydmixy Bhasy on: 326#; bengy| tmy)4H) ,
phenoxy] beRzglgblhi gghene, Lerrdaica. for coghasNossencl: ¢, 62.46; H,

5.24: N, 2.80. Found: C, 69.69; H, 5.43; N, 2.92.

Exampl 2
10
[6-Bydroxy-3-[4-[3~-(1-N,N-~diethylamino)
propoxylphenoxyl-2-{4~-hydroxyphenyl)lbenzo
[blthiophene hydrochloride
»
\) -BCl
\’/\/0
‘0
-0
15 :00) 8

mp 185-191° C. 1H NMR (DMSO-dg) & 9.94 (bs, 1H), 9.81
{s. 1H), 9.75 (s, 1H), 7.50 (a4, J = 9.0 Hz, 2H), 7.27 (&d, J
= 2.0 Hz, 1H), 7.10 {4, J = 9.0 Hz, 1H), 6.87 (s, 4H), 6.80
20 {dd, 3 = 9.0, 2.0 Hz, 1H), 6.79 (4, J = 9.0 Hz, 2H), 3.99 (¢t,
J = 6.0 Hz, 2H), 3.14 (m, 6H}), 2.08 {(m, 2H), 1.20 {(t, J = 6.0
Hz, 6H). Anal. Calcd. for Cp7HyoNO4S8+1.30BCl: C, 63.46; H,
5.98; N, 2.74. Found: C, 63.23; H, 6.03; N, 3.14.



np 94-96[err] C. [err]H NWR (DMSO-d[err]) d 7.65 (d, J = 2.0 Hz,

1H, 7.64 (d, J =8.6 Hz, 2H), 7.43-7.32 (m 5H), 7.23 (d, J = 8.8
Hz, 1H), 7.08 (d, J =8.6 Hz, 2H), 7.04 (dd, J = 8.8, 25 2.0 Hz, 1H),
6.92 (q, J[err] = 9.2 Hz, 4H), 5.26 (s, 2H), 5.21 (s, 2H), 5.01 (s,
3H), 3.40 (Sg73b), 3.37 (s, 3H) . FD mass- spec 528.

X-9712 - 85-

Preparation 11 [ 6- Met hoxy-2- (4-nmet hoxnet hyl oxyphenyl) - 3-
(4 -hydroxy) phenoxy] benzo [b] thi gphspee 526

[err] np 90-91[err] C. [err]H NVWVR (DVBO-d[err]) d
9.15 (s, 1H), 7.65 (d, J - =8.1 Hz, 2H), 7.63 (d, J = 2.0 Hz, 1H),

7.22 (d, J =8.8 HérEYEroxytid-[&-03-(ddN,N=dBi8ppZcbykanimo) 6. 72 (q,

S5y T O dehbuyg pnencdly - 2544 g AkypReAL (P 15%%&%12‘??% ndde 357

65.74; H, 5.06. Found: C, & doochiloxige

Exanpl e 28
Ly

mp 128-131° C. 1H NMR (DMSO-dg) 4 9.81 (bs, 1H), 9.76
10 (s, 1H), 9.02 (s, 1H), 7.49 (d, J = 9.0 Hz, 2H), 7.28 (m,
1H), 7.09 (4, J = 9.0 Hz, 1H), 6.90 (s, 4H), 6.79 (m, 3H),
4.19 (m, 2H), 3.68 (m, 2H), 3.50 (m, 2H). 1.31 (m, 12H).
Anal. Calcd. for CpgHiNOgSe1.33HCL: C, 63.92; H, 6.19; N,
2.66. Found: C, 63.82; H, 6.53; N, 2.61.

15
Example 27
[6~-Bydroxy~3~-[{4~[3~{piperidino)propoxylphenoxyl-2-(4-
hydroxyphenyl)lbenzolbijthiophene hydrochloride
20

0,

o..
-
Q

mp 258-262° C. 1H NMR (DMSO-dg) & 9.85 (bs, 1H}, 9.81
{s, 1H), 9.75 (s, 1H), 7.50 {(d, J = 9.0 Hz, 2H), 7.27 (4, J =



[ 6- Met hoxy-2- (4-nmet hoxyphenyl) -3-brono]benzo [b]

t hi ophene- ( S-oxi de) [err]

To a solution of [6-nmethoxy-2-(4-nmethoxyphenyl)- 3- br ono] benzo

[ b] t hi ophene (10.0 g, 28.6 mml) in 50 nL of anhydr ous net hyl ene
chloride wasg#gsled 50 nL of 25 trifhguroacetic acid. After stirring for
5 m nutes, hydrogen peroxide (4.0 nmL, 28.6 mmol, 30% aqueous

sol ution) was added. The resulting m xture was stirred at ambi ent
tenpﬁraturg ®Omz, 1H) 721WOUF$|JSQ|gdSSHdiUMHDi?&Jgjt«S (3RS ¢)8Gas added
to the n.fo 15.m_o xtyre_was 30
stirred V|§®$b ?g%nﬁﬁutégwﬁhgh¥goggénqra1¥§}?&’vg%ﬁdnb 59" fe)

X-9712 J = 6. O Hz, ZH), 3.44- 86, 2H), 3.15Tkm, raidi.dde 88asmpaliiti oned
bet ween ch ofp fgﬁmzsf@turlatﬂd (m SH dhymy ml Cfﬁpon%ﬁso@gllcgn €2P0 L

sedi
ea.). The Tayers wer ) g and the organi ¢ |l ayer s extracted

Wi t P sat urGasdigoNosSe 0. T im l9 céﬁb@ﬂat & 56146 ofi: %’h'ésorgFé?ﬂ I &yer was

then 5 g7ds4ed;(sodipymysubfgbe) and concentrated in vacuo to a solid
that was triturated fromethyl ether/ethyl acetate. Filtration
provided 8.20 g (80% of [6-nethoxy-2-(4-

met hoxyphenyl ) Blbéﬂ[ﬂx]zhmigzo k] shbaphdne schenki O8], asura, Exampyel [Lew

solid that_can be re I c

170- 173f erffE ©Tohdi WK Eieeebfrprty S B0 pf%‘%eczf%@h?m&e&
7.69 (d, Jim @Bl&dHof 2ddehoky54 The deth@ds aie di—I)ectM@n(ad@gous to =
8.5 2.2 . | g!—b‘! (s
3H). Anal tho%@dj " SEC err%ﬁ[e F%F%Héﬁ(:épggoé% e MOoM grggég
Found: C, aggengamq:\yedg, 1515th§5f1na1 step vy acid hydrolysis. Exanpl e 29
Prepared in an anal ogous manner was [ 2-(4-

15 Preparati 1

[6~-Methoxy-2~(4-metbhoxmethyloxyphenyl)~3-{4-benzyvloxy)
phenoxylbenzoi{blthiophene

Q\,OO

[}
s

mp 94-96° C. 1H NMR (DMSO-dg) 4 7.65 (d, J = 2.0 Hz,
1HY, 7.64 {(d, J = 8.6 Hz, 2H), 7.43-7.32 {(m, 5H}, 7.23 (4, J
= 8.8 Hz, 1H), 7.08 (d, J =8.6 Hz, 2H), 7.04 {dd, J = 8.8,
25 2.0 Hz, 1H), 6.92 (g, Jap = 9.2 Hz, 4H), 5.26 (s, 2H), 5.21
(s, 2H), 5.01 (s, 3H), 3.40 (s, 3H), 3.37 (s, 3H). FD mass
spec 528.

20 H3COH,CO



met hoxyphenyl ) - 3- br ono] benzo[ b] t hi ophene- (S-oxi de). 20

[err] np 120-125 [err]C. [err]H NVR (DMSO-d[err]) d 8.06 (d,
J =7.6 Hz, 1H), 7.78-7.59 (m 5H), 7.13 (d, J = 8.7 Hz, 2H), 3.81
(s, 3H. FD 25 mass spec: 335. Anal. Calcd. for CJerr]Herr]derr] SBr:
C, 53.75; H.g712 3.31. Found: C, 53gdl1; H, 3.46. X-9712
-87- Preparation 12 Preparati on of
4- (2- (1-pi peridinyl)ethoxy)-phenol . [err] 5 To a solution
of 4-benzyl oxyphenol (50.50 g, OpZepamation 11in 350 nL of anhydrous DWF
was added 2-ch|oroethy|piperidine (46 30 g, 0.25 nol). After
stirring for 10 m nut ass _Q. 375 nmol ) and
cesi um car bonat e {wJﬁat?%ﬁyo g,{) ﬁgﬁgi <ﬁé¥%$¥ rg%ultlng

het er ogeneous (&rhMﬂnDMMSPMHnagﬂ]bﬁmzaﬂhlyhabnhﬁn@nt t enperature
for 48 hours. The reaction was then poured into water (500 nmi) and

extracted with nethyl ene chlori dg
with 1 N sodi um hydroxi de severa
brine. The organic |ayer was then 1 (sodi um sul fate) and
concentrated in vacuo to an oil. Rt ogr aphy (SSgerr], 1:1
hexanes/ et hyl acetate) provided 60.0 g ’77@@ of 4-
[ 2- (1- pi peridinyl) et hoxy] phenoxyhefg a colorless 20 oi |
[erﬂkiNM?UmBOd[mr])d 7.40- ~Sdefty; J[err] = 11.5
Hz, 4H), 4.98 (s, 2H), 3. 93 & , 2.56 (t, J = 6.0 Hz,
2H), 2.35-2.37 (m 4H), 174871 32 (n1 6H)

The organic was then 15 extracted
s and finally washed with

mp 90-91° ¢. IH NMR (DMSO-dg} & 9.15 (s, 1H), 7.65 {4, J

= 8.1 Hz, 2H}, 7.63 (d, J = 2.0 Hz, 1H), 7.22 (d, J = 8.8 Hz,
10 1H), 7.05 (@4, J = 8.8, 2.0 Hz, 1H), 6.72 (q, Jag = 9.1 Hz,

4H), 5.26 (s, 2H), 5.21 (s, 28B), 3.40 (s, 3H), 3.37 (s, 3H).
FD mass spec 438. Anal. Calcd. for CgyH2068: C, 65.74; H,

5.06. Found: C, 65.50; H, 4.99.
15 Example 28

[6~Methoxy~2~(d4~-methoxyphenyl)~3-bromolbenzol[b]
thiophene- (S~oxide)

Br

H,CO ﬁ
290 ')

To a solution of [6-methoxy-2-{4-methoxyphenyl)-3-
bromolbenzo [blthiophene {(10.0 g, 28.6 mmol) in 50 mbL of
anhydrous methylene chloride was added 50 ml of

25 triflouroacetic acid. After stirring for 5 minutes, hydrogen

peroxide (4.0 mL, 28.6 mmol, 30% aqueous solution} was added.
The resulting mixture was stirred at ambient temperature for
2 hours. Solid sodium bisulfite (1.25 g) was added to the
dark solution followed by 15 mL of water. The mixture was
30 stirred vigorously for 15 minutes then concentrated in vacuo.



FD mass spec: 311. Anal. Calcd. for (Jerr]Herr]NJerr]: C 77.14; H,

8.09; N, 4.50. Found: C, 77.34; H, 8.18; N, 4.64. 25

4-12- (1- Pi peridi nyl) et hoxy] phenoxybenzyl ether (21.40 g, 68, 81 mMmol )
was dissolved in 200 nL of 1:1 Et OH Et OAc containing 1% con. HC . The
sol ution VRS g 5g§nsferred to a Pargghbottle, and 5% pal | adi um on-carbon
(3.4 g) was ad The m xture was hydrogenated at 40 psi for 2
hours. The 30 m xture was then passed through a plug of Celite to renove

catal yst. Jhg fibktaabewdaSpHaAnGeHHeat %t‘w@eMaEHQoier@rxﬁOé&tjurated that was
slurried in ethyl ethe% and f||tered h% @rOVI 12 10:%?Q?30

4-(2-(1-pi ﬁ@iii‘-HF‘nPi’-faE 09480 ea.). 1Bpp Ve
(DNBC)d[grgk%sdageéOags tHé?ord&ﬁﬁQéagyei[ﬁgé]exti&c6e85w1thPﬁatuﬂﬁgffg 93

t, J = 6. . ) =.6. .

‘5.7 7 O Bobltyniblcaddtard ol 8 hnsbhoanis 1ayer was cndi °702

Anal 5 Calcdriédr(epéiumkﬁw&ﬁqw«qeanq CO@¢€ﬂOI56¢dFﬁn8VQQUOhFO4aEEDlld

Found: C, 5, Exanpl
0 ’Zﬂzé VBRI SR SEROF(SRGL ORERR o
(4- met hoxyBh ﬁyﬁy}%n@@ﬂmq (ﬁ)r?@néf- (<§D&>h e%) 6- mF§¥ Pxy-2- :

To a sol Utin@ﬂh@&yﬂhéﬁyiL@%ﬂ&'ﬁ%ﬂzbet{M%Mloﬁﬁéﬂ@L(S oxide(Gas32 g9, 1.43
e was added

Sodi um hy oY FEASH0SSHLY, Chat Faale. Z60AYEEaLLLzgR s FEPE, SHIY h I of | .
Afte® stirmipg L®0-133%ihut ¥, NMR (DMSO-ds) d 7.24 (4, J = 2.2 Hz, 1H),
7.68 (d, J = 8.8 Hz, 2H), 7.54 (4, J = 8.5 Hz, 1H), 7.26 (dd,
J = 8.5, 2.2 Hz, 1), 7.10 {&, J = 8.8 H, 2H), 3.86 (s, 3H),
3.80 (s, 3H). A4nal. Calcd. for CigH1303SBr: C, 52.62; H,
3

3.59. Found: C, 52.40; H, 3.55.

15
Example 29
Prepared in an analogous manner was [2-{4-
methoxyphenvyl}~3-bromolbenzoi{blthiophene- (S~oxide).
20

Br

o]

mp 120-125 °C. 1B NMR (DMSO-dg) & 8.06 {(d, J = 7.6 Hz, 1H),

7.78-7.59 {(m, 5H), 7.13 (4, J = 8.7 Hz, 2H), 3.81 (s, 3H). FD
25 mass spec: 335. Anal. Calcd. for C15H11025Br: C.'53.75; H,

3.31. Found: C, 53.71; H, 3.46.



[ 6- met hoxy- 2- (4- met hoxyphenyl ) - 3- br ono] benzo[ b] t hi ophene- ( S- oxi de)

(0.50.9g, 1.37 mol) was added in snmall portions. After stirring for
1 hour, the reaction was judged conplete by TLC anal ysis. The

sol vent was renoved in vacuo, and the 20 resi due was distributed

bet ween wa{.ey71@3nd 10% et hanol / et hyl -g7- acetate. The organi c was washed
several tinmes with water and then dried (sodiumsulfate).
Concentration in vacuo gave an oil that was triturated from et hyl

acet at e/ hexanes to provide Pré&p8&2afiobho% 20f
[ 6- met hoxy-3-[4-[2-(1- piperidinyl)ethoxy] 25

PTGt yel | o EpraSEAPoT a0l (7w M? 8BGO TeBoF 05

(d, J = 2.1 Hz, 1H), 7 62 (d, J 8. 8 Ft 7.06-6.92 (m 6H) ,

6. 85 (d, J=2828 Hz, 2H), 3.94 (t 3.81 (s, 3H,

3.72 (s, 3H), 2.56 (t, J =6.0 2. 3912:§§D30 (m 4H), 1.47-1.32

(n1 6H) Anal . Calcd. for Cfery hKIerr] 68.89; H, 6.18;
2. 77. Found: C, 68.95 H, 6.04; N, 2.57. . X- 9712

-89- Exanple 31 Prepared in

an apa!ogous TR 1S onl 3£[ 4=bént oﬁ&phenol (50.50 g, 0.25 mol)
kaeihﬁggﬁéag%%ogibpg %ﬁ¥£roF§r$¥£mﬁas Qggéd.% c%loroethyépppeg;@ﬁwﬁ benzo
(DVBO- d[ er(4l6). 3@ &..08.e8) mdH) ., 7AH65exf dstikr=ng for 10 minutes,

10 potassium carbonate (52.0 g, 0.375 mol) and cesium carbonate
(85.0 g, 0.25 mol) were added. The resulting heterogeneous
mixture was stirred vigorously at ambient temperature for 48
hours. The reaction was then poured ihto water (500 mL) and
extracted with methylene chloride. The organic was then

15 extracted with 1 N sodium hydroxide several times and finally
washed with brine. The organic layer was then dried (sodium
sulfate) and concentrated in vacuo to an oil. Chromatography
(8102, 1:1 hexanes/ethyl acetate) provided 60.0 g (77%) of 4-
[2-{l-piperidinyl)ethoxylphenoxybenzyl ether as a colorless

20 oil. I1H NMR (DMSO-dg) & 7.40-7.27 (m, S5H), 6.84 (g, Jap =
11.5 Hz, 4H), 4.98 (s, 2H), 3.93 (t, J = 6.0 Hz, 2H)}, 2.56
(t, J = 6.0 Hz, 2H), 2.35-2.37 {(m, 4H), 1.48-1.32 {(m, 6H}..
FD mass spec: 311. Anal. Calcd. for CapHasNOs: €, 77.14; H,
8.09; N, 4.50. Found: C, 77.34; H, 8.18; N, 4.64.

25 4—{2-(1~Piperidinyl}ethoxy}phenogybenzyl ether (21.40 g,
68,81 mmol) was dissolved in 200 mL of 1:1 EtOH/EtOAcC
containing 1% con. HCl. The solution was transferred to a
Parr bottle, and 5% palladium~on-carbon (3.4 g) was added.
The mixture was hydrogenated at 40 psi for 2 hours. The

30 mixture was then passed through a plug of Celite to remove
catalyst. The filtrate was concentrated in vacuo to a solid -
that was slurried in ethyl ether and filtered to provide
12.10 g (83%) of 4-(2-{l-piperidinyl) ethoxy)-phencl. mp 148-
150° C. H NMR (DMSO-ds) 4 8.40 (s, 1H), 6.70 (g, Jag = 11.5

35 Hz, 4H), 3.93 (¢, J = 6.0 Hz, 2H), 2.59 (t, J = 6.0 Hz, 2H},



Hz, 2H), 7.53-7.50 (m 2H), 7.09-6.82 (m 7H), 3.94 (bt, J = 5.9 Hz,
2H), 3.74 (s, 3H), 2.56 (bt, J = 5.9 Hz, 2H), 2.36- 2.33 (m 4H), 1.
45-1.31 (m 6H) . FD nass spec: 475. Anal. 15 Cal cd. for
Cerr]Herr]NJerr]S: C, 70.71; H 6.15; N, 2.94. Found: C, 70. 44;
H 6.43; N._g%20. -88- Exanmple 32 20

[ 6- Met hoxy- 3-[4-[2-(1-pi peridinyl)ethoxy] phenoxy) - 2-

(4- met hoxyphenyl ) ]benzo [b]thi ophene hydrochl ori de

[e[r]_ 2.42-2.38 (nhX493121,52-1,32 (m,_6H13 FD 1l2@s SEEC: 221, To a
solution o - et Y-e3- [ 4-[:2- (1- pi per Ldi .

phenoxy] - é?%‘ne?%%%pf@ﬁy%% ééj&[b fh?gbﬁéheg'( S%'Og' ¥, q%ﬁcde) ( Exanpl e
30) (3.00 rpurkd 94 mWdl.J75i;nH208.H5¢2; off, 6.54. anhydrous THF under nitrogen
gas at 0 C was added lithium 5 al um num hydride (0.34 g, 8.91 muol) in
smal | portions. After stirring for 30 m nutes, the reaction was
queriched by the careful addBXRBRI&E 800 ni of 2.0 N sodium

hydr oxi de. The m xture was stirred vigorously for 30 m nutes, and

B 15+ T M e it R [ v A A
The | ayers vvere(%'éﬁ&lté’toéf?%ﬁnyltjr\éﬁ%enzoﬁé’dtfgb"ugpgfﬁea'c&{a%‘é\#;ewal times

wi th 10% et hanol / et hyl acetate. The organic |ayer was dried (sodium
sul fate) and conce tgd\;g vacuo'to an oil. The crude product was
15 di ssolved in 50|ﬂicﬁ l:l | .qcetate/ethyl ether and

treated with excess ethyl r hydr ride. The resulting

precipitate was collected and dried ovide 2.98 g (96% of

[ 6- met hoxy-3-[4-[2-(1-piperidinyl) ethoxy¥phenoxy]-2-(4-
met hoxyphenyl )] benzo[ b] t hi ophene hydrochl ¢ri de_as a white 20 solid.
3 e Same pr ocedure.

25 | Pr epg

10 0

To a solution of 4-(2~(l-piperidinyl)ethoxy})-phenol

(0.32 g, 1.43 mmol) in 5 mL of anhydrous DMF at ambient
temperature was added sodium hydride (0.57 g, 1.43 mmol, 60%

i5 dispersion in mineral oil). After stirring for 15 minutes,
[6~-methoxy-2- {4-methoxyphenyl)-3-bromolbenzo[b]thiophene- (S-
oxide) (0.50 g, 1.37 mmol) was added in small portions.
After stirring for 1 hour, the reaction was judged complete
by TLC analysis. The solvent was removed in vacuo, and the

20 residue was distributed between ;ater and 10% ethanol/ethyl
acetate. The organic was washed several times with water and
then dried (sodiﬁm sulfate}. Concentration in vacuo gave an
oil that was triturated from ethyl acetate/hexanes to provide
0.62 g (89%) of [6-methoxy~3-[4-[2~{l-piperidinyl)ethoxy]

25 phenoxyl-2- (4-methoxyphenyl) lbenzo [blthiophene- (S-oxide} as
a light vellow solid. mp 97-100° C. IH NMR (DMSO-dg) 4 7.68
(&, J = 2.1 Bz, 1H), 7.62 (4, 3 = 8.8 Hz, 2H}, 7.06-6.92 {(m,
6H), 6.85 (d, J = 8.8 Hz, 2H), 3.94 (¢, J = 6.0 Hz, 2H), 3.81
(s, 3H), 3.72 (s, 3H), 2.56 (t, J = 6.0 Hz, 2H), 2.39-2.32

30 {m, 4H), 1.47-1.32 {(m, 6H). Anal. Calcd. for CagH31NOs5S: C,
68.89; H, 6.18; N, 2.77. Found: C, 68.95; H, 6.04; N, 2.57.



6- Met hoxybenzo[ b] t hi ophene- 2-boronic acid

[err] 30

To a solution of 6-methoxybenzo[b]thiophene (18.13

.111 nol) in 150 nL of anhydrous tetrahydrofuran (THF) at

g
-60 C was added n-butyllithium (76.2 m, .122 nol. 1.6 M

triisopropyl borate (28.2 nL, .122 nol) was

solution in
hexanes), ydr@epwi se via syringe. After .sdgrring 35 for 30 m nutes,
X-9712

i ntroduced via syringe. The resulting m xture was al |l owed

to

gradually warmto O[err] C and then distributed between 1N

| ayers were

hydrochl ori c acid and et hyl acetaigxégg? ntsgach). The -
separated, and the organic |ayer er 5 sodi um sul f at

Concentration in vacuo produced a white solid that was tritur

from et hyl et?f%¥29éﬁ”e§n fﬁﬁOsﬁg%g%é%%gthggng&pygggd @@aggg[ﬁZ@%@dof

6- met hoxybenzo

oroni c acl as_a Ite solla.

e.
at ed

np

200Berr] C (deéperidinyl)pshoxy NvReroved dRerlémethogynienyly ]l 7 78 (d,
J=8.6H, 1H, 10  pediotd]thfoBhlnds (dkbxiGey (dd, J = 8.6, 2.0
Hz, 1H), 3.82 (s, 3H). FD mass spec: 208.

Preparation 14 15

[ 6- Met hoxy- 2- (4- met hanesul f onyl oxyphenyl )] benzo[ b]

t hi ophene [err] 20 To a sol ution of

6- met hoxybenzo[ b] t hi ophenk- 2- ?;\Hﬁ acid (3.00°g, 14.4 mml) in 100

nmL of toluene was added 4 (
g, 15.8 mmol)

10
0il. H NMR (DMSO-dg) 4 8.03 {m, 1H), 7.65 {(d, J = 8.7

Hz, 2H), 7.53-7.5%0 (m, 2H), 7.09-6.82 {m, 7H), 3.94 {(bt, J =
5.9 Bz, 2H}, 3.74 (s, 3H), 2.56 (bt, J = 5.9 Hz, 2H), 2.36-
2.33 (m, 4H), 1.45-1.31 {(m, 6H). FD mass spec: 475. Anal.

15 Calcd. for C2gH29NO4S: C, 70.71; H, 6.15; N, 2.94. Found: C,
70.44; H, 6.43; N, 3.20.

xampl 2
20 [6-Methoxy-3-[4~[2~(l-piperidinyl)ethoxy]lphenoxyl-2-

(4~methoxyphgny1)}benzo[b}thiophene hydrochloride

*HC1

N’A\V’

OO



followed by 16 nL of 2.0 N sodium carbonate solution. After stirring
for 10 m nutes, tetrakistriphenyl phosphi nepal | adi um 25 (0.60 g, 0.52
mol ) was added, and the resulting m xture was heated to reflux for
5 hours. The reaction m xture was then allowed to cool to anbient

t enper at ur g_yhepeupon t he product ~gpprecipitated fromthe organic
phase. The aqueous phase was renoved and the organic | ayer was
concentrated in vacuo to a 30 solid. Trituration fromethyl ether

yi el ded a sol i dtbhat sp@stion of [dInerckyand [drijed (LApYypanddimy Py ovi de 3. 70
g (77% of

nethoxy-2-fggﬁ§¥ﬂaﬁggﬂ?¥%%§%?ﬂ%ﬁﬂﬂ%ﬁ%ﬁpffﬁgxi6ﬂBf?ﬁ?&%h%%%oggﬁne'(S' a tan

solid.  npoz9de201Erample. 30) ef¥. |08 NVRS(-BNB@Rd] ér ift) 200 7mB26F. 77 (m
SH Tt lleydiByl fuklanddd) niCoabeilaal 51205 HhyodHaadh M cBun (0,
X 972 aluninim hydrice @34 g, ©.9TsmEOl) 39 g8albrportimmss spec

334. Anal .Ae:alegdstiﬁfin% for Ay, ] eher khabeibh: whs Gler@ied byt 21.
Found: C, 57.76; H_ 4.21.. . . Prqgaraﬁion 15 5
Prepared | RRENCERaFBYodddHiffertt & -Br 8paPit Pof F4sggdun bydroxide.

[ 6- et hoxyTRe (Aikenzy| wxy pheinded Ragoelhkil ophepe miheted, andO

Yield = 73_%,. 217-22 ' . H NVR.(.DVEO- d d 7.63-.7.60
3 7. 50 2085 ERafas 270 Wapqifhl IR GERG FpahEhyed diddotyg” ; _ o 5"
2. 2210z, 1Hpalbsll The Rijturd® 8&g $heBHdisEbibuted hessespeea3:Ht.andhal .

Gal od. for G eEERLAMKIEHEEASS  Gne’Qaghistuefe2hepdPacea BHIERL: 70 00

l[_lé- E&gfbxyaquﬁquﬁeﬁﬁéﬁ@%md FRMeRp i mes) wgéﬁz'a,ﬁb] epanol/ethyl
t hi ophene acetate. The organic layer was dried (sodium sulfate) and
concentrated in vacuo to an oil. Thé crude product was
15 dissolved in 50 mL of 1:1 ethyl acetate/ethyl ether and
treated with excess ethyl ether hydrochloride. The resulting
precipitate was collected and dried to provide 2.98 g (96%)
of [6-methoxy-3-[4-[2-(1-piperidinyl) ethoxylphenoxyl-2-(4-
methoxyphenyl) lbenzo[blthiophene hydrochloride as a white
20 solid.

Example 6 was also prepared from Example 31 by the same
procedure.

25 Preparation 13

6~-Methoxybenzo[blthiophene~-2-boronic acid

H,¢0 5

To a solution of 6-methoxybenzo{blthiophene (18.13 g,
.111 mol) in 150 mL of anhydrous tetrahydrofuran (THF) at
-60° C was added n-butyllithium (76.2 mL, .122 mol, 1.6 M

30

solution in hexanes), dropwise via syringe. After stirring
35 for 30 minutes, triisopropyl borate (28.2 mL, .122 mol) was



[ -2-(4- | oxy-
To a solution of [6-methoxy-2-(4-methanesul fony
Egrr] phenyl)]benzo[b]thioghe?e (9.58ngér2§ifgoggﬁléa;nmgghydrousadded
ene chloride (200 nL) at room _
ggﬁgﬁltribronide (14.20 g, 5.36 nL, 56.8 mmol ). The ] rges$LélpgaCtion
m xture wa¥-871Zred at anbient tenperatgge for 3 tou e
was quenched by slowy pouring into 30 excess ice wa ?ritate er
vi gorously, stlrrlng for 30 m nutes, the white precip N cihen
col | ect ed HRE¥OHUGa (vom, swaghee. The sevelelnd imBa W Rasaten o.aRd ¢

dried in vacagudXyprerindeo 0° ¢ 8210 gaﬁb/ﬁ@tr%u[c%d §dé§é§nm}ﬁlt e solid.

benz hi-ophéen
(Zgg”gzgageﬁ“z{foqﬂi’ RACTY bha ethyl scacam 20300 wo each). The -93-

( DVBO- d[ er¥dyerds Sre?@ éépaikﬁ;ed7 484 (ghe Jrgéhl '%2/ % :;rég& over (g 3

38 (d.
iH)1’577HSZ E“% "J'bsélgf%ﬁﬁ J&Q’%e%tr%tﬂiowm TAcuB p3RAused a whit@H). FD nass

H1
spec 320. SAdld t@atCﬁanUrlfifﬁtéﬁﬂﬁidd(E&mﬁﬂ%ﬁﬁk&]heQéngg 23; Prgparatlon

?777 FOUWRQE&@“L‘ ?%(9936?% ‘%na?h%ﬁeﬁu|%nﬁ~6&@%ﬁ§h§>ﬁ9lmémo 10

—goronlc acid as dodateolswiliian 8b 200°

op 8Pr

%g]hchsggéﬁgﬁﬂﬁ MBmﬂangﬁuqungbo&fh 3 Rous EEEQXI)} ggdgég%e 022f2$r§3 20
5 g n?ng§ ﬁﬁblg ot 1 G By . 5‘£7 HédizyUchl 8t bde2 (4. 72, nx) lngennDI).

The reshlﬁlﬁ@ EXtBHEE. FD masalafped:l ipgd vigorously for 24 hours

sol vent was renoved

np

Preparation 14
»
15 [G—Methoxy—z-(4~methanesu1fonyloxyphenyl)]benzo[b]
thiophene

(O
H,CO 8

To a solution of 6- methoxybenzo[b}thlophene 2-boronic
acid (3.00 g, 14.4 mmol) in 100 mlL of toluene was added 4-
(methanesulfonyloxy)phenylbromlde (3.98 g, 15.8 mmol)
followed by 16 mL of 2. 0 N sodium carbonate solution. After
stirring for 10 minutes, tetraklstrlphenylphosphlnepalladlum
25 (0.60 g, 0.52 mmol) was added, and the resulting mixture was
heated to reflux for 5 hours. The reaction mixture was then

20

allowed to cool to ambient temperature whereupon the product
pPrecipitated from the organic phase. The agqueous phase was
removed and the organic layer was concentrated in vacuo to a
30 solid. fTrituration from ethyl ether vielded a solid that was
filtered and dried in vacuo to provide 3.70 g {77%) of [6~
methoxy-2- {4—methanesu1fonyloxy phenyl)}benzo[b]th;ophene as
a tan solid. mp 197-201° ¢. 1y NMRr (DMSO-dg) 4@ 7.82-7.77 {(m,
3H), 7.71 (d, J = 8.8 Hz, 1H), 7.54 (4, J = 2.3 Hz, 1H), 7.40
35 (&, J = 8.7 Hz, 2H), 6.98 (dd, J = 8.7, 1.5 Hz, 1"}, 3.80 (s,



in vacuo, and the solid residue was suspended in 200 nL of 20 wat er .

The white precipitate was collected by filtration and washed sever al
times with water. Upon drying in vacuo, the crude product was
suspended in 1:1 hexanes:ethyl ether. The solid was collected to
provide 3.%2mA91% of [6-benzyl oxy- -92-

2- (4- et hanesul f onyl oxy- phenyl )] benzo[ b] t hi ophene as a white 25 sol id.
np 198-202[err] C. [err]H NVR (DVsO-d[err]) d 7.81-7.78 (m 3H),

7.72 (d, B® 8.%.3%,(slHBH)7. 6&D( tassd spec23hy, Andl. Tajdrdz. for (m

7H, 5.15 d5n %5%523@9478,453% sFP1mRgsusgecc Ay . 76; H, 4.21.
Prepar ati on 1§

[ 6- Benzyl oxy- 2- (4- hydr oxyphenyl )] benzo[ b] t hi ophene
[err] X-9712 Preparation 15 -94- To a
sol yion of [6-benzyl oxy-2-(4-nethanesul fonyl oxy-

phenyl )] benzo[ b]thjo hene (1 30. 50 mmol 300
anhydr ous ?ﬁlg&’t‘i‘ﬁ?féi ”(_?isogg?u%nﬁ’iaé’ﬁtert e%rﬁ :1: fa 1¢ ¥&8ded
I|th|unlmlnmaumdbﬂbxﬁezez4§benz§1dkymhbhyﬂn]mmmkeiﬁlthimmhemaa The

m xture was then stirred at anbi ent tenperature for 3 hours and then
quenched by carefully pour i g the m xture into an excess of cold 1.0
N hydrochloric acid. The g a\pha. Qs extracted with ethyl

acet at e. The organi c was Ji ned graP® i mes with water and

t hen 10 dried (sodi um sgée anttsconcew /éted in vacuo to a solid.

Chr omat ogr aphy (silicon dioxide, chloroform provided 8.75 g (87%
of ¥®%- benzyl oxy- 2- (4- hydr oxyphenyl )] benzo [b] thi ophene as a white

sol i d. rrp':&JgQLdZ}aB'iG g .er mpH2MVR2QDRVRE: d[ ‘&t miMR dDﬁS@Gdg}s a 7.63-7.H9), 7 63
d J = 1 6..(d, J 5 3

(7 00 (dd, g‘“Hz%“rm"zsé’% % Hgo (a92; ta) g% 8-'78H§ H%H; H% gg] 13 (s,
2H) . FD na&Xdspec BB, A2l HzCatLHdl 5.11 (sfoZH)C[e?rSlBH[(e:r,r]Bmerr}?B C
75.88; H, 6

Exanpl e Hgaﬁosif&j%qs énggnzé 359 2f§g %ﬁ%}ﬁ&% hecf‘\ylrﬁ benzo ‘bt hz|4ophene

[ erk] Found: C, 76. OO H,

r ration 1

[6-Hydroxy-2~(4-methanesulfonyloxyphenyl)lbenzoib]
20 thiophene

0 \ O osorca,

To a solution of [6-methoxy-2-{4-methanesulfonyloxy-
25 phenyl)}benzoib]ihiophene (9.50 g, 28.40 mmol) in anhydrous
methylene chloride (200 mL) at room under nitrogen gas was

added boron tribromide (14.20 g, 5.36 mL, 56.8 mmol). The
resulting mixture was stirred at ambient temperature for 3

(8]

hours. The reaction was quenched by slowly pouring into

30 excess ice water. After vigorously stirring for 30 minutes,
the white precipitate was collected by filtration, washed
several times with water, and then dried in vacuo to provide
8.92 g (98%) of [6-hydroxy-2-(4-methanesulfonyloxyphenyl)]
benzolblthiophene as a white solid. mp 239-243° C. 1H NMR



To a solution of [6-benzyl oxy-2-(4-hydroxyphenyl)] 25 benzo[ b]

t hi ophene (8.50 g, 26.40 mmol) in 200 nL of anhydr ous DVMF under
nitrogen gas at anbi ent tenperature was added sodi um hydride (1.66
g, 41.5 mol) in small portions. Once gas evolution had ceased,

i odonmet hang-¢3125 nL, 52.18 mol9y3was added dropwi se. The reaction
was stirred for 3 30 hours at anbient tenperature. The solvent was then
renoved in vacuo, and the residue distributed between water/ethyl
acetate. TheMbayeégs avdr.80séparatied, 7ah@ tde Drgani’c Hzhadd), 7.72 Wwas washed

il fate) amd cohteh T da § Jaldo ¢4 35738 piauiTie & do B %ﬂ?ed?( 2acium

[ 6- benzyl ox&, 2J(=4 hEl Hmcygiﬁﬁényﬁ)m (dd J = 8 7. 1X d2 1H 38 (s,

- 95- h@@@ aﬁn@l""htéf éOl f@'r < 8 85:,0-56.[2@;” H
VR 3Hblvtso d% 7 BoRens 8§ (m BH 7 ﬁ@{l} gsl-ﬁl 702 (dd, J

= 8.8, 2. 2HHz3 TH Foxe’ldgsc(d56349 8H7 Piz68 2H) 5 13 (s 2H) , 3.76
(s, 3H). FD mass spec 346. Anal. Calcd. for (Jerr]Herr]Jerr]S: 5 C,

76.27; H 5.24. Found: C, 76.54;_H 5.4
Preparation 20 [6-B§ﬁ%§ﬁ5¥§£éu%ﬁ455thoxyphenyl)-3-bronD]benzo-

10 [ b] t hi ophene [err]
[6-Benzw(»Qh25ééemﬁﬂmmyphznyM}ﬂnxmanbﬂﬁhfonbamxfﬂﬁbﬁyIBIbengp 28.9

was placed in 200 nL of chl with 10.0 g of solid
mnc:;{%mbicarbonate at anbi ent tenggﬁaq&géghgﬁé To this suspensi on was
added brom ne (1.50 nL, 29.1 nnnl) dropwi se over 30 mnutes as a
solution in 100 nL of ch+B mconpl etion of the addition,
wat er (200 ni) 0S0,CH,

dass

To a solution of [6-hydroxy-2-{4-methanesulfonyloxy-

15 phenyl)] benzol[blthiophene (3.20 g, 10.0 mmol) in 75 mL of
anhydrous DMF was added CsaCOz (5.75 g, 17.7 mmol) followed by
benzylchloride (1.72 mL, 11.0 mmol). The resulting mixture
was stirred vigorously for 24 hours. The solvent was removed
in vacuo, and the solid residue was suspended in 200 mL of

20 water. The white precipitate was collected by filtration and
washed several times with water. Upon drving in vacuo, the
crude product was suspended in 1:1 hexanes:ethyl ether. The
solid was collected to provide 3.72 g (91%) of [6-benzyloxy-
2-{4-methanesulfonyloxy-phenyl) lbenzo[b]thiophene as a white

25 solid. mp 198-202° ¢. 1H NMR (DMSO-dg) 4 7.81-7.78 (m, 3H),
7.72 (d, J = 8.7 Hz, 1H), 7.64 (4, J = 2.2 Hz, 1H), 7.47-7.30
{(m, 7H), 5.15 (s, 2H}, 3.39 (s, 3H}. FD mass spec 410.

Pr ration 1
30

[6-Benzyloxy-2~-(4-hydroxyphenyl)lbenzol{blthiophene



20 was added and the |ayers were separated. The organic phase

was dried (sodiumsulfate) and concentrated in vacuo to a white
solid. Crystallization from nmethyl ene chloride/ met hanol provi ded
10.50 g (85% of [6-benzyl oxy-2-(4-

met hoxyphegyby413- br ono] benzo-[ b] t hi ophend-as a white solid. 25 np
146-150[err] C. [err]H NWR (DVSO-d[err]) d 7.70 (d, J = 2.2 Hz, 1H)
7.65-7.60 (m 3H), 7.47-7.30 (m 5H), 7.19 (dd, J = 8.8, 2.2 Hz,

1H), 7.06 (d, JTe 8. Eo&uplgnDQfS[dﬁanzylyﬂy 23(asmgghanesulfogygoxyf)nass

IS e 0y Sl AL 1 S g sy 10 S0 44 0

- 96- anhydrous THF under nitrogen 9Aseg&r alPdAND (Lemperature piadhared i n
an anal 0goygaEBNNELnYaA é&m@@w&z{d% (2232 g, 61.0 mREDEYi@xsrHdEnyl )

- 3- br.ono] benzo-, % Jthio [err]
Yiel d = 9199 hj0RSS. 134 e‘PJr’ft‘éfe &S [HhaVRLEBRED: 8F ePPPICRE 7. 64-7. 61 (m 10
4H), 7. 46- tenpetErubdl) for. 15h6hi§9dﬂﬁ tHdn, qhehbhéd, bRHar8H 8Py (s,

3H). FD nmss. s 46. Anal . Cal.cd._ for rrlH ] Ml
52 13, M. RO SRob, meRepe S ar Yl ELELGL N Arothorte
anal gous t ecERanpirbe 28qaeeuExeins @ wEs-extFacted3with eChyl acetate.
Exanpl e 33q ?g organ c nai@ 8RO Wb e P s vt IR ROX¥RNG IV ) wadedr @] Bedz ol b]
thloghene- 0X [err]
1 dried sodlum sulfate) and concentrated in vacuo to a solid.
Chromatography (silicon dioxide, chloroform) provided 8.75 g
{87%) of [6-benzyloxy-2-{4-hydroxyphenyl)lbenzo[b] thiophene
as a white solid. mp 212-216° C. 1H NMR (DMSO-dg) & 9.70 (s,
1), 7.63 (4, J = 8.7 Hz, 1H), 7.56 (4, J = 2.2 Hz, 1H),
15 7.51-7.30 (m, 84}, 7.00 (dd, J = 8.7, 2.2 Hz, 1lH), 6.80 (d, J

= 8.6 Hz, 2H), 5.13 (s, 2H). FD mass spec 331. Anal. Calcd.
for Cp1H3602S: €, 75.88; H, 4.85. Found: C, 75.64; H, 4.85.

Example 19

- 20 [6—Benzy10xy—2—(4—methoxypheny1)]benzo{b}thiophene

To a solution of {6-benzvlioxy-2~{4~-hydroxyphenyl)]

25 benzol[bl] thiophene (8.50 g, 26.40 mmol) in 200 mL of
anhydrous DMF under nitrogen gas at ambient temperature was
added sodium hydride {(1.66 g, 41.5 mmol) in small portions.
Once gas evolution had ceased, iodomethane (3.25 mL, 52.18
mmol) was added dropwise. The reaction was stirred for 3

30 hours at ambient temperature. The solvent was then removed
in vacuo, and the residue distributed between water/ethyl
acetate. The layers were seﬁarated, and the organic phase
was washed several times with water. The organic layer was
then dried {(sodium sulfate) and concentrated in vacuo to

35 provide 8.00 g (98%) of [6-benzyloxy-2-{4-methoxyphenyl}]



| sol ated as a yellow solid by crystallization from ethyl acet ate.

np 202-205[err] C. [err]H NWVR (DVSO-d[err]) d 7.80 (d, J = 2.2 25 Hz,

1H), 7.68 (d, J = 8.7 Hz, 2H), 7.55(d, J = 8.4 Hz, 1H) 7.47-7.32 (m
6H), 7.10 (d, J = 8.7 Hz, 2H), 5.23 (s, 2H, 3.80 (s, 3H. FD nmass
spec 441. 13| Calcd for Cerr]Herr] Qeerr] SBr: C, 59.87, H 3.88.
Found: C, @g%g&Z H, 3.78. 30 gt X-9712

-97- Exanpl e 34

{ﬁ 'Véthhoxy n(z%{gﬁlaaxb mﬁ@eaw'a - ORI henz ok 180d185° g MR
f omat ogr 67 7 58 (@qcPHarr [y 46" #Tp8 14 Z%F rr?/edé (V&[@O H NK/R

chronatogra
(DVBO-d[err] )g @ 727§ ézd, QHF,Zs29810(d Hz glH) Hz7. la)(ds 13=(8, R, 2H),

7.55 (d, J H) -7 ), ? = .2.2 Hz,
1H), 7.18 (d 7% (s, BH} g8 T—Ess ﬁ-@ec ;#6' (r‘qnéé Cglég 8 g,é%’ﬁl.%ogf)' nass
spec $441. C, 76 Anal 1, Cal 24. qundieﬂxf%ﬂéﬁm]GLeErFSBr C, 59.87; H 3.88.
Found: C, 60.13; H, 4.10. 15 Prepared in a manner anal agous to

Exanpl e 30 are Exanpl es 35-
Preparation 20

EG-Benzyloxy—2~(4-methoxypheny1)—3—bromo]benzo—
10 [blthiophene

[6-Benzyloxy-2- (4-methoxyphenyl) Jbenzo{b]lthiophene (10.0

15 g, 28.9 mmol) was placed in 200 mL of chloroform along with
10.0 g of solid sodium bicarbonate at ambient temperature.
To this suspension was added bromine {1.50 mL, 29.1 mmol)
dropwise over 30 minutes as a solution in 100 mL of
chloroform. Upon completion of the addition, water {200 mL)

20 was added and the layers were separated. The organic phase
was dried (sodium sulfate) and concentrated in vacuo to a
white solid. Crystallization from methylene chloride/
methanol provided 10.50 g (85%) of [6-benzyloxy-~2-(4-
methoxyphenyl)-3-bromolbenzo~[{blthiophene as a white solid.

25 mp 146-150° C. 1H NMR (DMSO-dg) 4 7.70 (&, J = 2.2 Hz, 1H),
7.65~-7.60 (m, 3H), 7.47-7.30 {(m, 5H), 7.19% (dd, J = 8.8, 2.2
Hz, 1H), 7.06 {(d, J = 8.7 Hz, 2H), 5.17 (s, 2H), 3.78 (s,
3H}. FD mass spec 346. Anal. Calcd. for Cz3H17038Br: C,
62.13; H, 4.03. Found: C, 61.87; H, 4.00.



36.

Example 35 20

[ 6- Benzyl oxy-3-[4-[ 2- (1- pi peridinyl)ethoxy] phenoxy] - 2-
(4- met hoxyphenyl )] benzo[ b] t hi ophene- ( S- oxi de) [err] 25

Yellow oil. [err]H NVR (DVMSO-d[err]) d 7.76 (d, J = 2.2 Hz, 1H)

7.62 (d, kBB Hz, 2H), 7.44-7.30 (mo&H), 7.12 (dd, J '8.6, 2.2
Hz, 1H), 7.03-6.93 (m 5H), 6.85 (d, J = 8.8 Hz, X-9712
- 98- 2H), 5.18 (s, 2H), 3.94 (bt, J =5.8 Hz, 2H), 3.73 (s, 3H),
2.56 (bt, J =5.8 Hz, 2H), 2.37-2.34 (m 4H), 1.45-1.32 (m 6H). FD
mass spec 592. Anal. Calcd. for L8 Ndserr] S0 C 72. 26; H
6.06; N, 2.41. Found: C, 72.19; H 5.99, N, 2.1I1. 5
Exanpl e 36 [ 6- Met hoxy- 3-[4-[2- (1- pi peri di nyl)ethoxy] phenoxy] - 2-
(4- benzyl oxyphenyldd benzolbLthl PRRERNG (mafXbdekald [Eehekhoxy-2- (4-
5 benzyloxyphenyl)-3~bromolbenzo~[blthiophene
OBn
H3CO
vield = 91%. mp 125-127° €. 1H NMR (DMSO-dg) & 7.64-7.61 (m,
10 4H), 7.46-7.31 {m, 5H), 7.15-7.09 {(m, 3H), 5.15 (s, 2H}), 3.82
(s, 3H}. FD mass spec 346. Anal. Calgd. for CyH37028Br: C,
62.13; H, 4.03. Found: C, 62.33; H, 3.93.
Prepared in a manner analgous to Example 28 are Examples 33-
15 34.
Example 33
[6-Benzyloxy-2-(4-methoxyphenyl)-3-bromolbenzo[bl]
thiophene~{S-oxide)
20
BnO
Isolated as a yellow solid by crystallization from ethyl
acetate. mp 202-205° ¢. I1H NMR (DMSO-dg) @ 7.80 (d, J = 2.2
25 Hz, 1H), 7.68 (d, 0 = 8.7 Hz, 2H), 7.55(d, J = 8.4 Hz, 1H)

30

7.47-7.32 (m, 6H), 7.10 (&, J = 8.7 Hz, 2H), 5.23 (s, 2H),
3.80 (s, 3H). FD mass spec 44l. Anal. Calcd. for CpoH37038Br:

C, 59.87; H, 3.88. Found: C, 59.59; H, 3.78.



Yellow solid. np 89-93 C. [err]H NVR (DVMBSO-d[err]) d 7.68 (d, J = 2.2
Hz, 1H), 7.62 (d, J = 8.8 Hz, 2H), 7.42-7.28 (m 5H), 15 7.08-6.92 (m

6H), 6.86 (d, J = 8.8 Hz, 2H), 5.09 (s, 2H, 3.94 (bt, J = 5.8 Hz,
2H), 3.81 (s, 3H), 2.56 (bt, J = 5.8 Hz, 2H), 2.37-2.34 (m 4H),
1.45-1.31 gop76p). FD mass spec -592. Anal. Calcd. for
CerrJ]Herr]Nderr]S.0.25 EtOAc: C, 71.62; H, 6.18; N, 2.32. Found:
C, 71.32; H 5.96; N, 2.71. 20 Prepared in a manner anal agous to
Exanpl e 11 are Exanpes 37- 3&xample 34 X-9712

-99- Exanpl e 37 [ 6- Benzyl oxy- 3- [4-

[ 2- (1-piperidinyl)ethoxy]phenoxy] -2-

(4- et hoxypheﬁﬁi—)d]etténzxﬂ'b]it-hi4crp.‘mam3Y5ox[mh]3nyl) ~3-bromolbenzpgbllated in
95% overal |l yield starting frgq ? e-(8

benzyl oxy- 2- (4- met hoxyphenyl ) - lbr orm benzo[b]xt hi ophene (S- 10 oxi de).
Puri i ed by chromatography (SiJerr], 1- 5% nmet hanol / chl orofornm) to
provide an off-white solid. np 105- 108[err] C. [err]H NWR
(DVBO-d[err]) d 7.62 (d, J = 2. 55-\d J = 8.8 Hz, 2H),
7.45-7.30 (m 5H), 7.15 (dd, J :

OBn

Isolated as a vellow solid by chromatography ($iO3z,
CHCl3). mp 119-123° ¢. 1H NMR (DMSO-dg) @ 7.73 (4, J = 2.2
10 Hz, 1H), 7.68 (d, J = 8.8 Hz, 2H), 7.55 {(d, J = 8.5 Hz, 1H)
7.46-7.31 (m, 5), 7.26 {dd, J = 8.5, 2.2 Hz, 1H), 7.18 (d, J
= 8.8 Hz, 2H), 5.16 (s, 2H), 3.86 {s, 3H). FD mass spec 441.
Anal. Calcd. for Cp3H17038Br: C, 59.87; H, 3.88. Found: C,
60.13; H, 4.10.

15
Prepared in a manner analagous to Example 30 are Examples 35-
36.
Example 3
20 [6-Benzyloxy-3-[4-[2-{l-piperidinvl)ethoxv]phenoxyl-2-

{4-methoxyphenyl) lbenzo[blthiophene~{8~oxide)

25 Yellow oil. 1H NMR (DMSO-dg) & 7.76 (&, J = 2.2 Hz, 1H),
7.62 {(d, J = 8.8 Hz, 2H), 7.44-7.30 {m, S5H), 7.12 (84, J =
8.6, 2.2 Hz, 1H), 7.03-6.93 {(m, 5H), 6.85 (4, J = 8.8 Hz,



1H), 7.00-6.94 (m 3H) , 6.82 (s, 4H), 5.13 (s, 2H), 3.92 (bt, 15 J =

5.8 Hz, 2H), 3.72 (s, 3H), 2.55 (bt, J = 5.8 Hz, 2H), 2.37-2.34 (m

4H), 1.44-1.31 (m 4H). FD mass spec 565. Anal . Cal cd. for

CerrJ]Herr]NJerr]S: C 74.31; H 6.24; N, 2.48. Found: C, 74.35; H,
©6.07; N 2xi8712 20 -98- Exanple 38

[ 6- Met hoxy-3- [4-[2-(1-piperidinyl)ethoxy] phenoxy]-2-

(4- benzyl oxyphenyl )] benzo[ b] t hi ophene [err] X-9712

-100- 2H), 5.18 Yeel @H¥, 01984 fﬁm:.lOB-—lm&Hz [ @En ] H3INVR (VS8 H[err]) d

7.59 (d, 5, .56, éﬂ) § 8 5'28 &{g 21{ 4279732] 3\2 I 1%[') 45214327(:38 (m
ASLE)D 5.08 E8) -2Hf “5ads %BFC 592. Etzki_l%a-l-lz Caz"iibd ' $oygC @5 3%‘1%5 A 922%;5,5 (bt

5.8 Hzy,2).062- 87-2.38. (Fpudd) .c 1. AA-10 3%, (r51 99; N, 24kh. FD nmass spec

565 Anal . Calcd. for C[err]H[err]hK{err]S C' 74.31; H 6.24; N
2. 485 Found: C, 74.26; H 6.17; N, 2.73.
Exanpl e 39 10 [ 6- Hydr oxy- 3-Exdah@ié]- Béperi di nyl ) et hoxy] phenoxy] - 2-

(4- met hoxyphenyl )] benzo[ b] t hi ophene [err]

[6-Methoxy-3~[4~[2~(1~piperidinyl)ethoxylphenoxyl-~2-
{4-benzyloxyphenyl) lbenzo[blthiophene- (S-oxide)
10

Yellow solid. mp 89-93° C. 1H NMR (DMSO-dg) 4 7.68 (&4, J

2.2 Hz, 1H), 7.62 (d, J = 8.8 Hz, 2H), 7.42-7.28 (m, 5H),

15 7.08-6.%2 (m, 6H), 6.86 (4, J 8.8 Hz, 2H), 5.09 (s, 2H)},
3.94 (bt, J = 5.8 Hz, 2H), 3.81 {s, 3H), 2.56 {(bt, J = 5.8

Hz, 2H}, 2.37-2.34 (m, 4H), 1.45-1.31 (m, 6H). FD mass spec
592. Anal. Calcd. for C3sH3gNO5S5+0.25 EtOAc: C, 71.62; H,

6.18; N, 2.32. Found: C, 71.32; H, 5.96; N, 2.71.

it

20

Prepared in a manner analagous to Example 11 are Exampes 37-
38.



To a solution of [6-benzyl oxy-3-[4-[2-(1-piperidinyl)

et hoxy] phenoxy] - 2- (4- met hoxyphenyl ) ] benzo[ b] t hi ophene (8.50 g, 15.0
nmol) in 300 nL of 5:1 ethanol/ethyl acetate was added pal | adi um
black (1.50 g), amonium formate (3.50 g, 20 55.6 mml ), and 30 nlL of
water. Thg-pesglting m xture was ~-ggheated to reflux and nonitored by
TLC. After approximately 3 hours, the reaction was judged conpl ete
and the sol ution was cooled to ambient tenperature. The reaction was
filtered t hrough a pad of Ceixéample rghove catal yst, and the
filtrate 25 was concentrated in vacuo to a solid. The concentrate was
di stributed between saturated sodi um bi carbonate sol ution and 5%

et hanol / et i¢l~Brmtul oxyHie- [ ydi2s- (verpigepaidier] ) etdiaxwel phenoxyl gdmni c
phase was dried (sodi L f4 vacuo. The
crude product was chrgﬂlaﬁgg%g){%%ﬁggli&f?ggﬁg%&t&d}dtiigiio clal,enle- 5%

met h&nol / chl oroforn) to provide 6.50 g (91% of

[ 6- hydroxy-3-[4-[2-(1-pip 'nykégpthoxy]phenoxy]-2-(4-

met hoxyphenyl ) ] benzo[ b] t hijophdne t hat converted to

X-9712 1- solid upon trituration wth

hexanes. np 174-176 C. [err]H NMWR DVBO-d[err]) d 9.77 (s, 1H), 7.56
(d, J =8.8 Hz, 2H), 7.23 (d, J = 200 Hz, 1H), 7.07 (d, J = 8.6 Hz,
1H), 6.93 (d, J = 8.8 Hz, 2H) : i 6.76 (dd, J = 8.6, 2.0
Hz, 1H), 3.91 (bt, 5 J = 5.9 Hz, N 3bdy, 2.55 (bt, J =5.9
Hz, 2H), 2.38-2.33 (m 4H) J-1728 6H) .~ FD mass spec 475.
Anal . Calcd. for err]Herr]NO®°r]S™ C, “70.71; H 6.15; N, 2.94.

Found: C, 70.46; H, 5.93; N, 2.71. 10 Exanpl e

40 Pre j I rat I S [ 6-

nmet hoxy- 3- 4-[2??§$%F%§r$§f%§?)eé%ok§ ené&fﬁFgﬁ?gB %rgﬁ te

hydr oxyphelg¢nsy bexw of b] 4 mesghenohesy err3-bromo] benzo [b] thiophene- (S~
10 oxide). Purified by chromatography (Si0z, 1-5%

methanol/chloroform) to provide an off-white solid. mp 105-
108° ¢. 1H NMR (DMSO-dg) 4 7.62 (d, J = 2.2 Hz, 1H), 7.59 (d,
J = 8.8 Hz, 2H), 7.45-7.30 {(m, 5H), 7.15 (dd, J = 8.6 Hz,
1H), 7.00-6.94 (m, 3H), 6.82 (s, 4H), 5.13 (s, 2H), 3.92 (bt,
15 J = 5.8 Hz, 2H}), 3.72 (s, 3H), 2.55 {bt, J = 5.8 Hz, 2H),
2.37-2.34 {m, 4H), 1.44-1.31 (m, 4H). FD mass spec 565.
Anal. Calcd. for C3gH3sNO4S: C, 74.31; H, 6.24; N, 2.48.

Found: C, 74.35; H, 6.07; N, 2.76.

20 Example 38

[6-Methoxy-3-[4~-[2~(1~piperidinyl)ethoxylphenoxyl-2-
(4-benzyloxyphenyl)lbenzo[blthiophene

O”\"’Q

[+

-

25 HCO



Yield = 88% np 147-150[err] C. [err]H NWVR (DMSO-d[err]) d 9.72 (s,

1H, 7.51 (d, J = 2.0 Hz, 1H), 7.48 (d, J = 8.6 Hz, 2H), 7.11 20 (d, J
= 8.8 Hz, 1H), 6.88 (dd, J =8.8, 2.2 Hz, 1H), 6.81 (s, 4H), 6.76
(d, J =8.6, 2H), 3.91 (bt, J =5.9 Hz, 2H), 3.77 (s, 3H), 2.55 (bt,
J =5.9 Hzy gHl)p 2.38-2.33 (m 4H), 1.46y. 1.28 (m 6H). FD mass spec
475. Anal.. Calc%. for JerrJ]Herr]NdJerr]S: C 70.71, H 6.15; N,
2.94. Found: C, 71.00; H, 6.17; N, 25 2.94. Al ternatively,

Exanpl es 39 andy4Q@;gan §es preparefs-dyobhe, sane nur (pMsbaidgl ea 7.59 (4,
hydr ogenol ysi s procedure dlrect;a§|n 9096é|eld from
I

[ 6- met hoxyJ3=[ &- 8 28% 1-#iber] dityid-ePhoxg} phBroxiLl 2- 14230 28 (m. 5H),
biggyl oxyphenyl Yhbenzo[b]g hiz[),gfl@ne- o?iagxkde)qaads{gs-ﬁzh, 2H), 6.82 <]s,2x- 5(93112
- - enzyl oxy.: 3- - = =i pgr nyl.).et no -2- -
met hoxypheﬁ?l’)]geﬁéokfb]%}%i 'oaTér?[eﬁPé-'oQi de?‘é?%%‘pe i.’vgﬁxﬁeoh‘%' S’

Exanpl e 42.55 {(bt, J =[B-SHh,02p)3- P43722 (33 piperd®h nyll )4t+ionl] genoxy] - 2-
(4- met hoxy nyl [ [ e (EX 3 . €omeried to

L ts hydr oeBtbr (P SRES | shasg fHitte Pl BARCA. SH0x M scogs: , GRIHELT

et her/ hydrBehboR2édeNi 2 edbhy|Faamd: C,adétdbe ol 6 olied Yy ZrApst al | i zati on
from et hanol / et hyl acetate

err
[ ] Example 39
10

[6-Hydroxy~3-[4~[2~(l~piperidinyvl)ethoxylphenoxy]-2-
{4-methoxyphenyl)lbenzolblthiophene

O"\"’Q |

To a solution of [6-benzyloxy-3-[4-{2-(l-piperidinyl)
ethoxylphenoxyl-2- (4-methoxyphenyl) lJbenzo[blthiophene (8.50
g, 15.0 mmol) in 300 mL of 5:1 ethanol/ethyl acetate was
added palladium black (1.50 g), ammonium formate (3.50 g,
20 55.6 mmol}, and 30 mL of water. The resulting mixture was
heated to reflux and monitored by TLC. After approximately 3
hours, the reaction was judged complete and the solution was

15

cooled to ambient temperature. The reaction was filtered
through a pad of Celite to remove catalyst, and the filtrate

25 was concentrated in vacuo to a solid. The concentrate was
distributed between saturated sodium bicarbonate solution and
5% ethanol/ethyl acetate. The layers were separated, and the
organic phase was dried (sodium sulfate) and concentrated in
Vabuo. The crude product was chromatographed {(silicon

30 dioxide, 1-5% methanol/chloroform} to provide 6.50 g {91%) of
[6-hydroxy-3-{4-[2-{1l-piperidinyl) ethoxylphenoxyl-2~(4-
methoxyphenyl) lbenzo[blthiophene as foam that converted to



15 np 156-160[err] C [err]H NVR (DMSO-d[err]) d 10.28 (bs, 1H), 9.85
(s, 1H), 7.56 (d, J =8.8 Hz, 2H), 7.25 (d, J = 2.0 Hz, 1H

(d, J =87 H, 1H, 6.93 (d, J = 8.8 Hz, 2H), 6.87 (q, J[err] =

Hz, 4H), 4.27 (bt, J = 5.9 Hz, 2H), 3.71 (s, 3H), 3.44- 3.31 (m
4H), 2.98-%.8§316m 2H), 1.74-1.60 (m 5H)1-1.36-1.29 20 (m 1H) FD
mass spec 475. Anal. Calcd. for (JerrJHerr]NOJerr]S[err]1.0 HC
65.68; H 5.90; N, 2.73. Found: C, 65.98; H 6.11; N, 2. 64.
X-9712 solid upon trlturati@B with hexanes. mp 174-176° C. 1H NMR

Exanpl e 42
5 hyd
met hoxyphe
[err]
10.28 (bs
= 8.8 Hz,
J =8.6 Hz

r i‘nyl’yet hoxy] phenoxy]J -
sy R). 0] Baend) | bY . @hi bdphehe= IB.dr ¢izh| dH)de6.93 (d, J = 8.8 Hz,

28} ) 6- éQSdSQHEHQ) 21p: 72617{5%!” C g %e”z] b NB’R 1£1P'V5§}§'ieh5d) d

7.06

9.

(BusOze). 58 CPRTE iya Bmagerqangl odgus Lo, BYATPI R A1 s o O

3

C1

7.47 (d, J

JHy, 57918z,
2.38-2.332kh, &H?7 1(bé-1 2F & 85'142} 26, m3sé8spbs, 434 |

3719l SW Hz? 5BH)(bte. §1 6585 {Im 2. 6. 78 (d,

000190 W oneg. by & aRofh (0 BTy 1 Set8h (N 28, 10026

Cerr]Her

10

15

20

30

rbiieher ] Sferabil. 9, #HI3; & 2.71.
Exgmplé 40

Prepared in an analogous manner to Example 39 was [6-~
methoxy-3-[{4-[2-(1-piperidinyl)ethoxylphenoxyl-2-{(4~-
hydroxyphenyl)}benzo{%]thiophene

Yield = 88%. mp 147-150° C. 1H NMR (DMSO-dg) 4 9.72 (s,
iH}, 7.51 (4, 3 = 2.0 Hz, 1H), 7.48 (4, J = 8.6 Hz, 2H), 7.11
(d, J = 8.8 Hz, 1H), 6.88 (dd, J = 8.8, 2.2 Hz, 1H), 6.81 (s,
4H), 6.76 (d, J = 8.6, 2H), 3.91 (bt, J = 5.9 Hz, 2H), 3.77
{s, 3H), 2.55 (bt, J = 5.9 Hz, 2H), 2.38-2.33 (m, 4H), 1.46-
1.28 (m, 6H). FD mass spec 475. Anal. Calcd. for CogHogNO4S:
C. 70.71; H, 6.15; N, 2.94. Found: C, 71.00; H, 6.17; N,
2.94.

Alternatively, Examples 39 and 40 can be prepared by the same
transfer hydrogenolysis procedure directly in 90% yield from
[6-methoxy-3-[4-[2-{(1-piperidinyl)ethoxy]phenoxy}]-2-{4-
benzyloxyphenyl) lbenzo[b]lthiophene- (S-oxide) and {6-



65.68; H 5.90; N, 2.73. Found: C, 65.87; H 5.79; N, 2.99.

Exanple 43 20 [ 6- Benzoyl oxy-3- [4-

[ 2- (1- pi peridinyl)-ethoxy] phenoxy] - 2- (4-benzoyl oxyphenyl)

] benzo[ b] t hi ophene hydr ochl ori de [err]

X-9712 X-9712 -104- -102- - To a solution of Exanple
20 (0.50 g, 1.08 mmol) in 20 m. of anhydrous tetrahydrofuran at 0 C
was added triethyl am ne (1.00 nmL). To this mxture was added

benzoyl chl bendglp8y28-[4-{2- (htpiReBHd imul) Fthoﬂyﬁphesbkyﬂfhg(@t O[err] C
for 2 hourg o] . tr : en et hyl
acet at e/saturatgggpgggyl)ﬁglé{égar) bgkr)]}"?% 0 ut| on él%gbrif_ }égggée&p@iy\{e The

| ayers were separated and the organic was dried (sodium sul fate) and
concentrated in vacuo to a white sokkgmpTbe 41 crude product was
dissglved in 10 nL of ethyl acetate and 10 treated with ethyl

ether[err] hydrochloric acid. A white precipitate fornmed that was

col l ected by éf-Hyaabxan-3 DIYHIR - (1-pipprddiledl 38@ axy SPHemixy] -2~

Ea?hg)?;]zgﬁlag xy]m%t%% H&# H/Bﬁ%r{ﬂ g‘iﬂ%’?ﬁ%ﬁhe“ (%:Eﬁ“f“ﬁl ophe3n9e) was

hydrochlor|d©oayeanﬂﬂtEOSQMQj hpd2ochd@siCe 15alt [ier r§ % NivReld bY

DVBO- d ?g% ,
Edd ] [_erlg)] g)t t%?ﬁﬁpswﬂtlﬂ %eh%ﬁd(é%hé'&hgd% {Bridd in 5&?1"18 78 (m
2H) 107, 64 eﬁyetzwe iozlzlwedef Tovepalization frpns4e*eaén°J1FeBhurl 2.0

Hz, 1H), 7.00 (s, 4H), 4.32 (m 2H), acetate3-45 (M 4H, 2.99 (m 2H),
1.75 (m 5H), 1.39 (m 1H). Anal. 20 Cal cd. for

Cerr]Herr]NJerr]S[err] 1. SHO o C, 67.97, H 5.08;, N, 1.93. Found:
C, 68.05; H 5.24; N 2.0 By the sane procedure was prepared:

25 ’ﬂ\56f~d e 44 -

[ 6- Et hyl sul f onyl oxy-3-[4-] - pi peri ¢ ) et hoxy] -

15 mp 156-160° C. 1B NMR (DMSO-dg) 4 10.28 (bs, 1H), 9.85 (s,
1), 7.56 (d, J = 8.8 Hz, 2H), 7.25 {4, J = 2.0 Hz, 1H), 7.06
(d, J = 8.7 Hz, 1H), 6.93 (4, J = 8.8 Hz, 2H), 6.87 (g, Jap =
9.3 Hz, 4H), 4.27 (bt, J = 5.9 Hz, 2H}, 3.71 (s, 3H), 3.44-
3.31 (m, 4H), 2.98-2.88 {(m, 2H), 1.74-1.60 (m, 5H), 1.36-1.29
20 (m, 1H) FD mass spec 475. Anal. Calcd. for CpgHagNOyS5+1.0

HCl: C, 65.68; H, 5.90; N, 2.73. Found: C, 65.98; H, 6.11: N,
2.64.



phenoxy] - 2- (4- et hyl sul f onyl oxyphenyl )]

benzo[ b] t hi ophene hydrochl ori de 30 [err]
X-9712 ' - 105- Yield = 72% np 110-115 C
[err]H NWMR (DNBC)d[err]) d 10. 15 bs 1FD, 8.15 (d, J = 2.0 Hz, 1H
7.85 (d, J = =94 %)HB 2H) , 7.43 if% 7.34 (dd, J = 9.0, 2.0 Hz,
1H), 6.97 & 4.31 (m 2H) 57 (n1 4H), 3.44 (m 4H), 2.97
(m 2H), 1. 76 (m 5H), 1.40 (m 7H). Anal. Calcd. for
Cerr]Herr]NJerr]S[err] 1. 5HC : C, 54.57; H 5.32; N, 2.05. Found:
C, 54.36; H 5.37; N, 2. 05. B 10 1 a simlar procedure
enpl oying triflouronethanesul fonic *ai dri de was:
Exanpl e 45 [ 6- Met hoxy- 3-[4-[ 2- (1-pi peridinyl)ethoxy]-phenoxy] - 2-
15 - t.rifl our onet hanesul taon ony henyl -
benzo [b]thﬁﬁﬁﬁéﬁed Terfmenner aﬁﬁa °Rﬁe€8 g%%églecfﬁ.ﬁﬁﬁrfﬁ NVR
(DWﬁDd[errEV&t6x323ﬁ£4ﬂ{2 {1FpkperidinyPHpthoxad ghienoxy12-D-HA - 1H),
7.54 (d, J = 8. e égd 3 =
8.8 2.0 H, Ag £ ﬁhezyg]beﬁﬁ?d’gt&% (%ﬁeﬁf%‘%é#gﬁz °35°%3. 79 (s
3H), 2.56 (bt J = 5 7 FE 2.36-2.30 (m 4H), 1.44- 1.31 (m
6H). FD mass 25 spec: . Calcd. for
C[err]H[err]hKIerr]F[err]S[err /.32, H,
O
w
£0 s,
10 mp 215-217° ¢. IH NMR (DMSO-dg) & 10.28 (bs, 1H), 9.80 (s,

i#), 7.52 (4, J = 2.2 Hz, 1H), 7.47 (d, J = 8.6 Hz, 2H), 7.12
{(d, J = 8.4 Hz, 1H), 6.81-6.80 {m, S5SH), 6.78 (4, J = 8.6 Hz,
2H), 4.27 (bt, J = 5.8 Hz, 2H), 3.78 (s, 3H), 3.43-3.34 {m,
4H), 2.97-2.91 (m, 2H), 1.78-1.61 (m, 5H), 1.36-1.29 (m, 1H).
15 FD mass spec 475. Anal. Calcd. for CigHogN0O4S+1.0 HCl: C,

65.68; H, 5.90; N, 2.73. Found: C, 65.87; H, 5.79; N, 2.99.

Exampl 4

20 [6-Benzoyloxy~-3-[4~[2~-(l-piperidinyl})-ethoxylphenoxy] -~
2~(4—benzoyloxypheny1)]benzo[b}thiophene hydrochloride

*HC1



4.64; N, 2.30. Found: C, 57.16; H, 4.52; N, 2.01. Prepared from
Exanple 1 by simlar procedures were: X-9712

-106- Exanpl e 46 3- [4-
[2- (1-piperidinyl)ethoxy]phenoxy] -2- (4- benzoyl oxyphenyl) ]
benzo [b] ghgq hene hydrochloride .5 _qg4 [err]

Yield = 190-198[err] C. [err]H NVR (DVMsO-d[err]) d 10.48

(br s, 1FD 8. OO 8.10 (m 2H), 7.80-8.00 (m 3H), 7.60-7.53 10 (m

4H), 7.40-7.56 @& abEbiubid3 &S.exdlpledt R7-%.43 g( M. 8B)mmol) in 20 Qs 3. 05
|(:B] mZils-i?s spg?: aggggrcgﬁ% ?Q@%@é%ég?a% (arp Ogl_g’wés addedl 't@%_ejthgrgagrx%elw
Cerr]Hern ]LNOI)emL} S| eTm]tﬂh:@-l(ﬁixxtﬁre?@aw;adﬂedSbéﬁzoNcﬁlﬁﬁide Fdwag C

74.52; H, ° anpl e 47

3-[ 4- [2 (1 p| per| di ny??et hoxyt]erhesn"c}rﬁm? (aﬁ 0" C for 2 h':)luvra o??’oxyphenyl)

] ben2o[ b] t hEaphéaL Wy r@eendre éﬁ?@lStrlbUtlng between ethyl [err]
acetate/saturated sodium bicarbonate solution (100 mL each).

The layers were separated and the organic was dried (sodiuml
sulfate) and concentrated in vacuo to a white solid. The
crude product was dissolved in 10 mL of ethyl acetate and

10 treated with ethyl ether<hydrochloric acid. A white
precipitate formed that was collected by filtration. Drying
provided 390 mg (50%) of [6-benzovloxy-3-{4-[2-(1-
piperidinyl) ethoxy]lphenoxy]-2-{4-benzoyloxyphenyl) lbenzo
[blthiophene hydrochloride as a white solid. mp 200-204° C

15 l1H NMR (DMSO-dg) & 9.95 (bs, 1H), 8.18 (m, 1H), 8.16 (m, 2H),
8.12 {(ad, J = 10.0, 2.0 Hz, 2H), 7.87 (&4, J = 7.0, 2.0 Hz,
2H), 7.78 (m, 2H), 7.64 (m, 2H), 7.42 (d, J = 7.0 Hz, 2H),
7.34 (dd, J = 8.0, 2.0 Hz, 1H), 7.00 (s, 4H), 4.32 (m, 2H),
3.45 (m, 4H), 2.99 (m, 2H), 1.75 {(m, 5H), 1.39 {(m, 1H). Anal.

20 Calcd. for Cgq1H3sNOgS«1.5HC1: C, 67.97; H, 5.08; N, 1.93.
Found: C, 68.05; H, 5.24; N, 2.01.

. By the same procedure was prepared:
25 Example 44 .

[6-Ethylsulfonyloxy-3~[4-[2-(l-piperidinyl)ethoxy]-
phenoxy]-2-(4—ethylsu1fonyloxyphenyl)]
benzo[blthiophene hydrochloride

30
+HC1

N’ﬁ\vfo

Q

o

N\
IO~

Bt (0),80



Yield = 90% np = 193-197[err] C. [err]H NVR (DVSO-d[err]) d 10.10 25

(br s, 1H, 8.12 (d, J = 8.0 Hz, 1H), 7.85 (d, J = 8.6 Hz, 1H),
7.40-7.53 (m 3H), 7.15 (d, J = 6.7 Hz, 2 H), 7.00 (s,

X-9712 -107- 5H), 4.33-4.40 (m 2H), 3.45-3.60
(m 4H), 303210 (m 2H), 1.701g590 (m 6H), 1.40 (s, 9H. FD
mass spec: 529. Anal. Calcd. for (Jerr]JHerr]NgJerr] S err]l1l. OHO :

C, 67.89; H 6.41; N, 2.47. Found: C, 68.94; H 6.61; N, 1.72. 5
Exanpl e 48 3- [4- [2- (1-piperidinyl) ethoxy]phenoxy] -2-
(4- subhanyl - ox cg%be@ 0,1 phen

hydr ochl ori de A subbenyl 0 i’f’é‘eﬁ’é fx niR] (BR5OPASNG 19.15 Vi el d

=" 85% whi t elksol i), BplSs 08, 1DH & rq HZ, [18Dr,] H.MSR (EDVBO= 150 Hz, dieyrs]) d
10.20 (br s g8, 8387, (4,34 @d G o) 2.6 32.(dw)d 6.97 (m, am), '
5 4.31 (m, 2H), 3.57 (m, 4H), 3.44 (m, 4H), 2.97 (m, 2H), 1.76
{m, 5H), 1.40 (m, 7H). Anal. Calcd. for C31H35NOgS3+1.5HC1:
C, 54.57; H, 5.32; N, 2.05. Found: C, 54.36; H, 5.37; N,
2.05.

10 By a similar procedure employving triflouromethanesulfonic
anhydride was:

Example 45

[6~Methoxy-3-[4—[2—(1—piperidin§l)ethoxy]—phenoxy}~2-
15 (4-triflouromethanesulfonyloxyphenyl)]
benzo{blthiophene

O"\”"Q

[¢]

20 Yield = 81%. 0il. H NMR (DMSO-dg) & 7.82 (d, J = 8.7 Hz,
2H), 7.60 (8, J = 2.0 Hz, 1H), 7.54 {4, J = 8.7 Hz, 2H), 7.17
{(d, J = 8.8 Hz, 1H), 6.93 (@4, J = 8.8, 2.0 Hz, 1H), 6.84 (s,
4H), 3.92 (bt, J = 5.7 Hz, 2H), 3.79 (s, 3H), 2.56 {(bt, J =

5.7 Hz, 2H}, 2.36-2.30 {(m, 4H), 1.44-1.31 {m, 6H). FD mass
25 spec: 607. Anal. Calcd. for CagHzsNOgF3Sa: C, 57.32; H.

4.64; N, 2.30. Found: C, 57.16; H, 4.52; N, 2.01.

HiCO

Prepared from Example 1 by similar procedures were:



8.7 Hz, 2H), 7.40-7.55 (m 5H), 7.00 (s, 4H), 4.30-4.40 (m 2H) ,
3.46-3.66 (m 6H), 3.00-3.10 (m 2H), 1.70-1.95 (m 6H), 1.40-1. 60
(m 4H), 0.87 (t, J = 7.3 Hz, 3H). FD nmass spec: 565. Anal. Cal cd.
for C[err]H[err]hKIerr]S[err]l OHC : C, 61.83; H, 6.03; 20 N, 2.33.
FoundC6§ H, 6.15; N, 2.25. ~106-

Prepar ati on Z [ 6- Hydr oxy-3-[4-[2-(1-pi peridinyl)ethoxy]- 25
t hi ophenoxy] -2-(4-hydroxyphenyl) ]benzo[b]thi ophene [err]

Preparation of 4- (nethoxynethyl04ﬁﬁgﬂgg%ng§ulfide. X-9712
-108- To a solution of 4-hydroxyphenyl disulfide (650 ng,
2. 60 nmml) in 10 nL of anhydrous N, N-di net hyl formam de at 10[err] C

was added sodi ugn pydiide {230pee.idi P levhoXPiplliesrexsl or ~ (&— in

m ner al 0|I) Aft stifri S |_or Inethyl
ether (0.44 R ﬁ%? #fqﬁigg%ﬁ@&dﬁéi%ﬁlbph%ﬁﬁlﬁﬁg °é£? S on” was
warsed to anblent t enperature and stirred for 0.5 hours. The m xture
was distributed betwee *HCl  prine/ethyl acetate (20 mL each).. The

| ayers were separatedfl10 ¥ \and, t he aqueous phase extracted mnth et hyl
acetate (2 x 20 The o c was dried (sodiumsulfate) and
concentrated to yellom/ P93 ny, 100% . An analytical sanple of
4- (et hoxynet hyl oxy) - pheny v qulde was prepared by

chromat ography (silicon dioxide, 4% ethyl acetate/hexanes) 15 [err]H
NVR (DMSO-d[err]) d 7.40 (d, J % 459 6.9 Hz,
4H), 5.15 (s, 4H), 3.32 (s, 6H) Anal . Cal cd. for
CerrJHerr]err]S[err]: C, 56. 57.08; H,
5.44.

Yield = 85%. mp 190-198° C. I1H NMR (DMSO-dg) & 10.48
(br s, 1H), 8.00-8.10 (m, 2H), 7.80-8.00 (m, 3H), 7.60-7.53
10 {m, 4H), 7.40-7.56 {(m, 6H), 6.93 (g, 2H), 4.37-4.43 (m, 2H),
3.00-3.05 (m, 2H), 2.53-2.63 {(m, 6H), 1.75-1.95 {(m, 3H)},
1.40-1.50 (m, 1H). FD mass spec: 550. Anal. Calcd. for
Ca4H31NO4S+1.0HC1: C, 74.29; H, 5.68; N, 2.55. Found: C,
74.52; H, 5.80; N, 2.59.

15
Example 47
3-[4-[2-(1l~-piperidinyl)ethoxy]lphenoxy]-2~(4~
pivaloyloxyphenyl)lbenzof{blthiophene hydrochloride
20

Yield = 90%. mp = 193-197° C. 1H NMR (DMSO-dg) 4 10.10
25 {(br s, 1H), 8.12 (d, J = 8.0 Hz, 1H), 7.85 {(d, J = 8.6 Hz,
1H), 7.40-7.53 (m, 3H), 7.15 (d, J = 6.7 Hz, 2 H}, 7.00 (s,



20 [ 6- Met hoxy- 2- ( 4- met hoxyphenyl ) - 3- (4-
nmet hoxynmet hyl eneoxy) t hi ophenoxy] benzo[ b] t hi ophene

[err] To a sol ution of

[6 met hoxy- 2- (4 met hoxyphenyl ) - 3- br ono] benzo[ b] t hi ophene (1.82 g,
.2 mml)é( L of anhydr ous_qgirahydrofuran under Nerr] at

-60[err] was added n- butyllithium(3.15 nL, 5.0 nml, 1.6 M

solution in hexanes) 30 dropwi se via syringe. The resultlng m xt ure

(ot hoyres Ryl o33 PREhYLg Sl 10 (000, o Sb Mo b T oty &
met hoxymef hyl oxy) - pheny| di'sul fi de Ny, nmo
X-9712 oY 4oPIR, éH; Agg (s g3 P BFSAnTH ngggetréﬂﬁﬁjrofuran

was added Caltfie EothCspHas5NO4S«EpeidEes,C.arfd .Ble Hesﬁlﬂ&thnlﬁtQVe was

al | oned to%gmsg a#ly68 94; vaaérrgltoNO[tirg]z C. After stirring for 20
a

m nut es, [ on was ‘quérdched™by distributing between
brine/ethyl acetate (50 5 m. each). The |ayers were separated, and

t he agueous phase was extraciefhwidh & hyl acetate(2 x 50 nmL). The
organic | ayer was conbi ned, drle% %sodlun1sulfate), and concentrated
in vacuo to an oil. Chromatography (silicon dioxide, 5% et hyl .

acet at e/ hexanes \ f j
(4- et hoxyphenyl)?yp iy 4[%“‘2851%1(1?31&1’@7e[t@ld@f‘ﬁﬁ)én%'xﬂp -2-(4

t hoxynet hyl eneox]&) t hi henoxg
benzo[Mtruophm%?%§yéﬁﬂﬁ?PP§%s yohegyd) q@é% BREGRFRPPERS 7. 59
(d,19 8.4 Hz, 7.58 (d, J :h?d&dﬁhldiﬂde? 52 (d, J = 8.8 Hz,
1H), 7. 03 6. 85 (n1 7H) 5. 06 (s, 2H, 3.79 (s, 3H), 3.76 (s, 3H).

C

FD mass spec: 438. Anal. | cBE2 for C[err]H[err]C{err]S[err] 15
65.73; H 5.06. Found:
Exanmpl e 50 TZ::]i
O \ Q 05 (0} b
24

Yield = 85% white solid. mp = 98-104° C. H NMR (DMSO-
15 de) @ 10.20 (br é, 1), 8.02 {4, J = 8.0 Hz, 1H), 7.82 (d, J =
8.7 Hz, 2H}), 7.40-7.55 (m, 5H}, 7.00 (s, 4H), 4.30-4.40 (m,
2H), 3.46-3.66 {(m, 6H), 3.00-3.10 {(m, 2H), 1.70-1.95 (m, 6H)},
1.40-1.60 {m, 4H}, 0.87 (t, J = 7.3 Hz, 3H}). FD mass spec:
565. Anal. Calcd. for C33H3gNOsS3«1.0HCl: ¢, 61.83; H, 6.03;
20 N, 2.33. Found: C, 61.55; H, 6.15; N, 2.25.

- Preparation 21

[6-Bydroxy~3~-[4-[2~(l-piperidinyliethoxy]-~-
25 thiophenoxy] -2~ (4~hydroxyphenyl)lbenzolblthiophene

/©/0C320033
S
Q ) ]
H;COR,CO

Preparation of 4-(methoxymethyloxy)phenyldisulfide.



[ 6- Met hoxy- 2- (4- met hoxyphenyl ) - 3- (4- hydroxy) 20

t hi ophenoxy] benzo[ b] t hi ophene [err]
To a solution of [6-nmethoxy-2-(4-nmethoxyphenyl)-3-(4- 25

met hoxynet hyl eneoxy) t hi ophenoxyl benzo[ b] t hi ophene (233 ny, 0.53
mml) in f a l1l:1:2 mxture of gﬁbggnolzmater: t et rahydr of ur an
was added “het'hane sul fonic acid (0.2 2. 66 nmol ). The m xture was
heated to reflux for 5 hour. Upon cooling to anbient tenperature,
the reaction mxture was 30 diluted with water. The aqueous phase was
extracted with et hyl acetate (2x).. The organic |ayer was washed wth
sat sodiTindisboR ©fs 4w isarkehernal digidsider® 3% §ighi & -Plyer

X-9712 mmol) in 10 mL of ank¥@rous N,N- dlﬁ@ﬁhyMﬁdmﬁa@S@éluﬁl&OPﬂate) and

Fgmr:r;qﬁlz)i;y%df’ I(a dr?ﬁl‘?&é)}weﬁvfiflggr ggégemg?,o% B (mmg%) %09‘ dispersion

hydrBoxy) t hiropligveaal] lveddo- [B]fthrophenmza@ fordomigsgesi | . [err]H

NNR (DNBC%ghEﬁQL%§9g§H%§h§§ eig%g 6§%E§L ;Sﬁgggﬁmﬁg W%Q)a?déd vial: 612£§

J =2
7.02 (dd, syringeg, Ihe meactipn tsagov\'@me@J o ambientgtgmperagMye enés (d, J

= 8.6 Hz, iy e%Df%ES% %p%%ur§95 The mixt¥lywaLiGdribAked between
C[err]H[errI]l%Ierr 66.98; H, 4.60. Found: C 67.26; H,

78. 10 P e/e acetate (20 mL ea@&hﬂpﬂ@uagfyers were separated
[6]M9t hoxyandt [tdre] &Msp@hﬁéenéktﬁébﬁé&]xﬁfﬁlﬂlﬁ’&ﬂ/(lxké]cetate (2 x 20
2-(4- neth%ﬁxphe%%%)kgggégkbh ge sodium sulfate) and concentraLe&r]

to a yellow oil (993 mg, 100%). An analytical sample of 4-

IN

{methoxymethyloxy) -phenyldisulfide was prepared by
chromatography (silicon dioxide, 4% eEhyl acetate/hexanes).

15 1 NMR (DMSO-dg) 4 7.40 (4, J = 6.9 Hz, 4H), 7.00 (4, J = 6.9
Hz, 4H}, 5.15 (s, 4H), 3.32 (s, 6H). FD mass spec: 338.
Anal. Calcd. for CigH1g04S2: C, 56.78; H, 5.36. Found: C,
57.08; H, 5.44.

Example 49
20

[6~-Methoxy~2-(4~-methoxyphenyl) -3~ (4-
methoxymethyleneoxy)thiophenoxylbenzo[blthiophene

HiCORC0 |
oo
H,C0

To a solution of [6-methoxy-2-{(4-methoxyphenyl)-3-
bromolbenzo{b]lthiophene (1.82 g, 5.2 mmol) in 10 mL of
anhydrous tetrahydrofuran under Ny at -60° C was added n-
butyllithium (3.15 mL, 5.0 mmol, 1.6 M solution in hexanes)

30 dropwise via syringe. The resulting mixture was warmed to
~20° € for 10 minutes, then cooled back to -60° C. 4-
{(methoxymethyloxy)-phenyldisulfide (800 mg, 2.36 mmol) in 5

25



To a solution of [6-nethoxy-2-(4-nmethoxyphenyl)-3-(4-

hydr oxy) t hi ophenoxy] benzo[ b] t hi ophene (242 ng, 0.61 mml) in 8.0 nL
of anhydrous N, N-di net hyl f ormam de was added cesi um 20 carbonate (820
ng, 2.5 mol) followed by 2- chl or oet hyl pi peri di ne hydrochl ori de
(194 ng, 1,0874mol). The resul tigygp.m xture was stirred for 48 hours
at anbi ent tenperature and then distributed between brine/ethyl

acet at e. The | ayers were separated, and the aqueous phase was 25
extract ed mmtbfegﬂyfdfmﬁﬁEﬁétﬁéh@drdﬁm&amrgagiadaagetovwhﬁ lithiodri ed

(sodium sul fate and oncent r at.ed 10 vacug to ogr aphy
(silicon dPfBXFYES S HHOH R fnﬁfxgi“ﬁ*)e wad aﬂ&?’%‘%lt eogrza%}fﬁw 92 9%
of [6- nethwaymSt@4QTZZ(1£ﬁtpersdnmyhhg for 20 mlnutes, the reactlon

ethOXY]Fh'%896885Méhéh(6§rH%éE?QHHH?HQ %k@%@ég LP%ﬁQyé%ﬁw%Dﬁaéétéﬁé (50 an

anber oi
X-97%2 ml. each). The _hayers were seggr§§ﬁgpea6¢ the agueous phase

[ 6- ”EthOXYW§S[éx£§a&éé&”ﬁE¥H(B J)%kﬂ&éﬁb(z x 50 mL) The organic
t hi ophenoxy] - 2- (4- net hoxy henyl ]benzo[ hloggene convetr dto

its hydroc PB?Fd@a%a$? i Hgt &% ate), ands?%ﬁﬁﬁﬁ%f edure
in 72%vyielid vabgbrio an oil. Chromatography (silicon dioxide, 5%

ethyl acetate/hexanes) provided.287 mg (27%) of [6-methoxy-2-
10 (4-methoxyphenyl) -3~ {4-methoxymethyleneoxy) thiophenoxy]

benzo[blthiophene as a colorless oil. IH NMR (DMSO-dg) & 7.59

(d, J = 8.4 Hz, 2H), 7.58 (d, d = 2.0 Hz, 1H), 7.52 (4, J =

8.8 Hz, 1H), 7.03- 6.85 (m, 7H), 5.06 (s, 2H), 3.79 (s, 3H),

3.76 (s, 3H). FD mass spec: 438. Aanal. Calcd. for CpqHp304S3:
15 C, 65.73; H, 5.06. Found: C, 65.93; H, 5.10.

Example 50

[6-Methoxy~2~(4-methoxyphenyl)-3-(4-hydroxy}
20 thiophenoxvibenzo[blthiophene

HO

Q

8
S\m

To a solution of {[6-methoxy-2-{4-methoxyphenyl)-3-~ {4~
25 methoxymethyleneoxy) thiophenoxylbenzo[blthiophene (233 mg,
0.53 mmol) in 10 mL of a 1:1:2 mixture of methanol:water:
tetrahydrofuran was added methane sulfonic acid (0.2 mL, 2.66
mmeol) . The mixture was heated to reflux for 5 hour. Upon

H,CO

cooling to ambient temperature, the reaction mixture was

30 diluted with water. The aqueous phase was extracted with
ethyl acetate (2x). The organic layer was washed with sat
sodium bicarbonate solution several times. The organic laver



np 198-201 C. [err]H NWR (DMSO-d[err]) d 7.63 (d, J = 8.6 Hz, 10 2H)

7.62 (d, J =2.0 Hz, 1H), 7.58 (d, J = 8.2 Hz, 1H), 7.07 (d, J = 8.6
Hz, 2H), 7.02 (dd, J = 8.2, 2.0 Hz, 1H), 6.92 (q, Jlerr] = 9.0 Hz,
4H), 4.24 (bt, 2H), 3.82 (s, 3H), 3.80 (s, 3H, 3.49-3.39 (m 4H)
2.93 (m 24) 982-1.62 (m 5H), 1.38 ({qg- 1H). Anal. Calcd. for
Cerr]H err] err]S[err]l 0 HO: C 64.28;, H 5.95; 15 N, 2.58. Found:
C, 64.09; H 6.08; N, 2.78. Exanpl e 53

EﬁjFNﬂVOXYWﬁsgérgéﬁ(lséﬁiﬁmiéﬂ%ﬁé%ﬁﬂ|Hﬁ@ﬂﬁﬂ?ﬁ@ntrated in vacuo to

i ophenoxy] - 2- (4- hydr oxy y enzo i gp err A

To a soIutP%ﬁvbge[%ggEW%oﬁgﬁg-f%é[ﬁé%Wé%Hﬂﬁﬁw Jpﬁ tgéxyp%enyl) 3-14

et hoxy] -t hhgaheﬂgxymiapmmwlhmqq@eﬂhﬂlmmm[eb]ashaopbéneless oil.
Pydrochl or b ek 0o~ 24 JRE) (k0 3R Ly 063208y df L%, 4 iz, 2m)

X-9712 hyl ene chl ori de_at O}err] C
undeb N[ er 7} 6haddadded bt die, 1H). % rﬁ%r(&n dfe—(@ B58a1) 1HThe? @B uldi ng

dark sol utjon wag ey ZH) st rdzed(gdpr F Dhaug aty Ol err] 15)and shens, g =
I mredi atelé pour ed i nt t'i rred solution of ethyl .acetate/sat
F

sodi um bi c8rBoH&t e2Hb: %. 5350 At |Jor'r &P Mz eaéH). F?né‘a%y%PECwei‘%s separ at ed,
and the  anal. aqaeaas Phase Wagoysshet, & .p&et hyl 4asdt.at #o@Bdx 80 nl). The

organic vmg?d%ﬁed (s Jggm sul fate) and concentrated in vacuo to a
white soli f offat gfaphy (silicon dioxide, 0-5%
10 Example 51

[6~-Methoxy-3-({4~[2~(1l-piperidinyvl)ethoxy]thiophenoxyl] -
2-{4-methoxyphenvli)lbenzo{blthiophene

To a solution of {6-methoxy-2-{4-methoxyphenyl)-3-{4-
hydroxy) thiophenoxylbenzo{blthiophene {242 mg, 0.61 mmol) in
8.0 mL of anhydrous N,N-dimethylformamide was added cesium
20 carbonate (820 mg, 2.5 mmol) followed by 2-
chloroethylpiperidine hydrochloride (194 mg, 1.05 mmol). The

%

resulting mixture was stirred for 48 hours at ambient
temperature and then distributed between brine/ethyl acetate.
The layers were separated, and the agueous phase was
25 extracted with ethyl acetate (3x). The organic layer was
dried (sodium sulfate) and concentrated in vacuo to an oil.
Chromatography {(silicon dioxide, 0-2% methanol/chloroform)
provided 244 mg {92 %) of [6-methoxy-3-[4-{2-(l-piperidinyl)
ethoxylthiophenoxyl-2- (4-methoxyphenyl) lbenzo-[blthiophene as
30 an amber oil.
Exampl 2



met hanol / chl oroform provided 91 ng (60% of [6-hydroxy-3- 10
[4-[ 2-(1-piperidinyl)ethoxy]thiophenoxy]-2-(4-

hydr.oxyphenyl )] benzo[ b] -t hi ophene as a white solid. np 123- 127[ err]
C. [err]H NI\/R(DI\/SOd[err]) d 9.79 (s, 1H), 9.71 (s, 1H), 7.46 (d, J
= 8.4 Hz, glg 42 (d, J = 8.9 Hz, 1H)317.26 (d, J = 2.0 Hz, 1H)
6.91 (d, J- Hz,2|—|), 6.82-6.76 (m 5H), 15 3.91 (t, J = 8.8 Hz,
2H), 2.56 (t, J 5.8 Hz, 2H), 2.40 (m 4H), 1.41-1.28 (m 6H). FD
mass spec: 478. Anal Cal cd. for CerrJHerr]NJerr]S[err]: C

E)Zaggl eH 55 ;%.mp'\!l.e 0%3 Fn?gggaxy :?8[£4 {{' (1- plperlglnylil)e%:héxy]-

[ 6- Hydr oxy t B-[opt €ndkyli-fer | 4+ npitisitpphley bphbaoep fbl thiophene was

L B SR OL AL RSB gl Ll o ené®

1H), 57.46 (d, J 8.5 mtagﬂ)ard YPIIQG(@UQG ig 772& viepd 7. 29 (d, J
:2.0Hz,1H),696(d J: 686681(m 5H), 4.27 (m
2H), 3.41-3.37 (m 4H), 2. 2.384 (m 2H) 30 1.77-1.60 (m 5H),
1.35-1.28 (m 1H). FD mas sp Anal . Calcd. for
Cerr]Herr]NOerr] S[err] 222 CI ; H 5.28; N, 2.51.

Found: C, 58.11; H, 5.10; N 2. 61. X-9712

-113- Prepared by the sane ur es were:

Exanple 55 5 [ 6- Met hoxy- 3- [4-

[ 2- (1- pyrol odi nyl ) et hoxy] t hi ophenoxy]
O
H,CO 8

EY

mp 198-201° ¢. !H NMR (DMSO-dg) & 7.63 (&, J = 8.6 Hz,
10 2H), 7.62 (&, J = 2.0 Hz, 1H), 7.58 {(d, J = 8.2 Hz, 1H), 7.07
(&, J = 8.6 Hz, 2H), 7.02 (dd, J = 8.2, 2.0 Hz, 1H), 6.92 (q,
Jap = 9.0 Hz, 4H), 4.24 (bt, 2H), 3.82 (s, 3H), 3.80 (s, 3H),

3.49-3.39% (m, 4H), 2.93 {m, 2H), 1.82-1.62 {m, 5H), 1.38 {m,
1¥). Anal. Calcd. for CpgH3zoNO03S21.0 HCl: C, 64.28; H, 5.95;
15 N, 2.58. Found: C, 64.09; H, 6.08; N, 2.78.
Example 53

[6-Hydroxy~3-[4-~[2-(l-piperidinyl)ethoxy]-
20 thiophenoxy]~2-(4~-hydroxyphenyl)lbenzoiblthiophene

oy

To a solution of [6-methoxy-3-[4-[2~{l-piperidinyl)
25 ethoxy]-thiophenoxy] -2~ (4-methoxyphenyl) ]benzo{b]thiophene
hydrochloride (160 mg. 0.29 mmol}) in 15 mL of anhydrous



2- (4- met hoxyphenyl )] benzo[ b] t hi ophene hydrochl ori de [err]
np 215-218[err] C [err]H NVR (DMSO-d[err]) d 7.61-7.58 (m 3H), 7.52

(d, J =88 Hz, 1H, 7.04-6.95 (m 5H), 6.86 (d, J = 8.8 Hz, 2H) ,
4.22 (bt, 2H), 3.79 (s, 3H, 3.76 (s, 3H), 3.47-3.42 (m 4H), 3.01
(m 2H), 12?%8é280 (m 4H). FD mass spegj5491. 15 Anal . Calcd. for
Cerr]Herr err]S[err]1.0HA : C, 63.67; H 5.73; N, 2.65. Found:
C, 63.47; H 5.78; N, 2.65. Exanpl e 56 20

[ 6- Hydr oXy ydxifdrilede( knlyeohedinyhd et heselt i ophRengdyéd boron
2-(4-hydroxyphenyL)ebenz ophene hydrochl ori de

[err] tribromid (0-1gb££gl13ﬁquKP%§%Qﬁ&%.darFeFPﬂHtﬁHR ¥BRBsO-d[err]) d

9.86 (s, lHkirred fo2 80nbsr dt)o° & 40d( @hed imfeBikEelZHouredZirdih &l =

8.7 Hz, stirred solutiéﬁgg%2ethyl acetate/sat sodium Bidarbonate

5 solution {50 mL each). The layers were separated, and the

agueous phase was washed with ethyl acetate (3 x 30 mL). The
organic was dried (sodium sulfate) and concentrated in vacuo
to a white solid. Chromatography {(silicon dioxide, 0-5%
methanol/ chloroform) provided 91 mg (60%) of [6-hydroxy-3-

10 [4-[{2~(1l-piperidinyl)ethoxy]thiophenoxyl-2- {4~
hydroxyphenyl)lbenzo[bl-thiophene as a white solid. mp 123-
127° C. H NMR (DMSO-dg) & 9.79 (s, 1B), 9.71 (s, 1H), 7.46
{d, Jd = 8.4 Hz, 2H), 7.42 {(d, J = 8.9 Hz, 1H), 7.26 (4, J =
2.0 Hz, 1H), 6.91 (4, J = 8.8 Hz,2H), 6.82-6.76 (m, SH),

15 3.91 (¢, J = 8.8 Hz, 2H), 2.56 (t, J = 5.8 Hz, 2H), 2.40 {m,
4H), 1.41-1.28 (m, 6H). FD mass spec: 478. Anal. Calcd. for
Co7H27NO382: C, 67.90; H, 5.70; N, 2.93. Found: C, 68.14; H,
5.84; N, 2.65.

Example 54
20
[6—Hydroxy-3~{4-{2~(l—piperidinyl)ethoxy}thiophenoxy}~
2-{4-hydroxyphenyl)lbenzo[blthiophene hydrochloride
«HC1
O
s
“
HO s
25

mp 180-190° C. 1H NMR (DMSO-dg) 4 9.86 (s, 1H), 9.79 (s,
1H), 7.46 (4, J = 8.5 Hz, 2H), 7.42 (d, J = 8.7 Hz, 1H), 7.29
(d, J = 2.0 Hz, 1H), 6.96 (d, J = 8.7 Hz, 2H), 6.86-6.81 (m,
5H), 4.27 (m, 2H), 3.41-3.37 (m, 4H), 2.96-2.84 (m, 2H),
30 1.77-1.60 (m, 5H), 1.35-1.28 {m, 1H). FD mass spec: 477.
Anal. Calcd. for Cp9Hy7NO382+2.2 HCl: C, 58.13; H, 5.28; N,
2.51. Found: C, 58.11; H, 5.10; N, 2.61.



1H, 7.29 (d, J = 2.0 Hz, 1H), 6.96 (d, J = 8.7 Hz, 2H), 6.87-6.81
(m 5H), 4.21 (bt, 2H), 3.53-3.41 (m 4H), 3.01 (m 2H), 1.95-1.82
(m 4H). FD mass spec: 464. Anal. Calcd. for
CerrJ]Herr]NJerr]S[err]1.04C : C, 62.45; H, 5.24; N, 2.80. Found: C, 5

62.36; H, 531N, 2.61. 3- Exampl e 57
Prepared fromthe product of Exanple 45]by the 10 hydr ogenol ysi s of
the triflate as described below in Exanpl e 58 was

6- met hoxy-3-[4-[2-(1-piperidinyl) et hoxy]

phenoxy] - 2- enyl enzo[ b] t hi ophen

hydrochlorlééé f@&lby L2 égme p ocedures were: [grp)

np 187-195 C. [err]H NWVR (DMSO-d[err]) d 7.66 (d, J = 2.8 Hz, 2H) ,
7.58 (d, J = 2.0 Hz, 1H), 7.39 (t, ﬁx%m%i% 55? 2H), 7.28 (m 1H),
7.174d, J =8.8 Hz, 1H), 6.91 (dd, = 8. 0 Hz, 20 1H), 6.89 (s,

4H), 4.23 (bt, J = 5.7 H, . 3.79 (s, 3.45-3.38 (m 4
2.98 (m 2H&- 119-?31132‘56'13(75:14 q-w:(qﬂoﬂmvl)qwoxmm@pbs@@x

Anal . Cal cd. 2tmliﬁéﬁhbﬂﬁ¥ﬁéh§h@Tﬂéiﬁbqb@é%f%ghene hy&ro®h BOrife 6 10;
N, 2.84. Found: C, 67.62; H 5.89; N X-9712

-115- Exanpl e 58
6- Hydr oxy- 3-[ 4-[ 2- (1- pi peri X ethoxy] phenoxy] - 2-

Q

mp 215-218° C. H NMR (DMSO-dg) 4 7.61-7.58 (m, 3H), 7.52
{d, J = 8.8 Hz, 1H), 7.04-6.95 (m, 5H), 6.86 (d, J = 8.8 Hz,
2H), 4.22 (bt, 2H), 3.79 (s, 3H), 3.76 (s, 3H), 3.47-3.42 (m,
4H), 3.01 (m, 2H), 1.94-1.80 {m, 4H). FD mass spec: 491.
15 Anal., Calcd. for CpgHz9N03Sp«1.0HCl: C, 63.67; H, 5.73;: N,

2.65. Found: C, 63.47; H, 5.78: N, 2.65.

10

Example 56

20 [G—Hydroxy—s—[4«{2-(1—pyrolodiny1)ethoxy}thiophenoxy]-
2-({4-hydroxyphenyl) lbenzofblthiophene hydrochloride

sHC1

Cd ’\’Q

25 mp 137-140° C (dec). 1H NMR (DMSO-dg) & 9.86 (s, 1H),
9.80 (s, 1H), 7.46 (4, J = 8.6 Hz, 2H), 7.42 {(d, J = 8.7 Hz,



(phenyl )] benzo[ b] t hi ophene hydrochloride 5

[err] To a solution of

6- hydr oxy- 3-[ 4-[ 2- (1- pi peri di nyl)

et hoxy] phenoxy] - 2- (4- hydr oxyphenyl )] benzo[ b] t hi ophene 10 hydr ochl ori de
(5.00 g, gyl ) in 100 nL of anhydngus nmet hyl ene chl ori de at
O[err] C under N err] was added triethylam ne (8.38 nL, 60.0 mmol)
foll owed by triflouronethanesul fonic anhydride (1.69 nL, 10.0 nmol).

The resul timg m.eurd, was= 2.0 Hzal LBWwde! 96 gfdual=l B .MaHm, t BHI pom
temer ature G Si Nedshgr 1551 ol SHBOUTS e e ARGt 48y wase{ ey

quenched b i'ng into shti ardd Sodi di bi Caf bovat e
sol uti on. Zﬁﬁa dq9Gods 82 (m, 4PhasEDwasss hepeextdbdot ednailt hCalngl &evtate (3

x 100 n) cyeuysn0;sHhE .0@ani e, | gyerswag, dsi g, (504 WD, SU'FE:%h@) end
concentr at 5 vacuo_to an oil . Chronatography (0-3 % 20

in
net Fanol /cﬁ;ﬁ -GYogt P -gr dvided- 8182 g (39% of 6-
triflouronethanesul fonate-3- [4- [2- (1-piperidinyl) ethoxy]

phenoxy] -2- (4-triflouronethane- SEIfongtepggnyl)]benzo[b]
t hi ophene, 1.82 g (31% of a 1:1 -triflouro-
nmet hanesul f onat e- 3-[ 4-[ 2- ( 1- pi peri di nyl ) et hoxy] phenoxy] - 2-(4- 25

phenyl ) ] benzo[ Prepieophinéramd thé dppdduepi pér Edanp ) et 86Xy the

2- fl h | L1b
B L e
To a sol ut| orEphmple 1581 waer & ohehboRry 3+ dte (20 (1 -pipeindalingd )f rom t he
| ast reaction @%gg&?aygﬂghgythgJk?ﬁenyls}b@%zg/ Ok Qbneiy! acetate

(5:1) was added trie am ne adi um on- car bon
(0.50 g). The resulting hydrochjoyide -116-
m xture was hydrogenated at 40 psi for 2 hours. The m xture was t hen
filtered through Celite to renove t&& catal yst.

N—’\/°

15 ) H,CO

mp 187-195° C. 1H NMR (DMSO-dg) & 7.66 (d, J = 2.8 Hz,

24), 7.58 (d, J = 2.0 Hz, 1H), 7.39 (¢, J = 7.5 Hz, 2H), 7.28
(m, 1H)}, 7.17 (4, J = 8.8 Hz, 1H), 6.91 (ad, J = 8.8, 2.0 Hz,

20 1H), 6.88 (s, 4H), 4.23 (bt, J = 5.7 Hz, 2H)}, 3.79 {(s, 3H),
3.45-3.38 (m, 4H), 2.98 {(m, 2H), 1.77-1.61 {(m, 5H), 1.31 {(m,
1H}). FD mass spec: 460. Anal. Calcd. for CogHpgNO3S+1.0HC1:
C, 67.80; H, 6.10; N, 2.84. Found: C, 67.62; H, 5.89; N,
2.67.



The filtrate was concentrated to an oil. The resulting m xture of

nonohydr oxy derivatives was dissolved in ethyl 5 acetate from which
3-[4-[2-(I-piperidinyl)ethoxy] phenoxy] - 2-

(4- hydroxyphenyl)]benzo[b] t hi ophene precipitated. The filtrate
consi st ed of 31? m xture of nonohydroxy. derivatives where

6- hydr oxy- P 2- (1- pi peridi nyl) et hoxy

phenoxy] - 2- (phenyl )] benzo[ b] t hi ophene was the major 10 conponent. The
filtrate was concentrated in Vacuo’Eﬁ%ﬁkﬁiﬁLﬁﬁ resulting solid

di ssolved in mninmal ethyl acetate an treated with ethyl

ether[err]hydrochloric acid. The resulting solid_ was recrystallized
from et hanol 6t BY§nax®93mf {1884 (dFpiperidigyioretchpxylphenoxyl -2

6 hydroxy. 3- [ 4- [ 2- (st ) dbaH et Bokuli cBhene RpaBOOH: Sxtaeny!)

benze| b] t hi ophene hydrochlorlde np 2 219[err] C [err]H NWMR
(DVBO~d[err]) d 9.87 (s, 1H) 7 .-62t (d, J = 7.5 Hz, 2H), 7.39- 7 26
(m 4H), 7.10 (d, J = 8.6 Hz 78,38 4H), 6.78 (dd, J = 8.6,
2.0 Hz, 1H), 4.22 (bt, 2H), 3.37 (m 4H), 2.97-2.90 (m 2H)
1.74-1.60 (m 5H), 1.39 (m 1Hy. 20 Ss spec: 446. Anal. Cal cd.
for errJHerr]NdJerr]S[err]l. CHO

67.28; H 5.86; N, 2.91.

Found: C, 67.00; H 5.59; N, 2.87. Al ternatively, Exanple 58 is
prepared by denethylation of the N anpl e 57 as descri bed
i n Exanpl e 18. X-9712 -117-

Exanpl e 59 [ 6- 1 sopr poxy- 3-gx ' M nyl ) et hoxy] phenoxy] - 2-
(4- met hoxyphenyl ) ]benzo[ b]thi ophene- (S-OX|de) was 5 prepared as

described for [6-nmethoxy-3-[4-[2-(1-
pi peri di nyl) et hegyhbpkenaxybn2of46-hydroxy-3- [4-TRt-Raxpppepyinyibenzo [ b]

thi ophene- ggoxy}pﬁénoxy} -2-({4~ hydroxyphenyl)]benzg?é?gglopgege Lerr]

10 hydrochloride (5.00 g, 10.0 mmol) in 100 mL of anhydrous
methylene chloride at 0° C under Ny was added triethylamine
(8.38 mL, 60.0 mmol) followed by triflouromethanesulfonic
anhydride {(1.69 mL, 10.0 mmol). The resulting mixture was
allowed to gradually warm to room temperature and stirred for

15 1.5 hours. The reaction was then quenched by pouring into
200 mL of saturated sodium bicarbonate solution. The agueous
phase was then extracted with ethyl acetate (3 x 100 mbL}.

The organic layer was dried {sodium sulfate) and concentrated
in vacuo to an oil. Chromatography {(0-3 %

20 methancl/chloroform) provided 2.82 g (39%) of 6-
triflouromethanesulfonate-3-{4-{2-(1l-piperidinyl}ethoxy]
phenoxy}-2- (4-triflouromethane-sulfonatephenyl) Jbenzo{b]
thiophene, 1.82 g (31%) of a 1:1 mixture of 6-triflouro-
methanesulfonate-3-[4-[2~{l-piperidinyl)ethoxy]phenoxyl]-2- (4~

25 phenyl) Jbenzo{b]thiophene and 3-{4-{2-{1l-piperidinyl)ethoxy]
phenoxy]~2-{4-triflouromethanesulfonatephenyl)lbenzolb]
thiophene, and 1.48 g (36%) of recovered staring material as
the free base.

To a solution of a 1:1 mixture of monotriflate

30 derivatives from the last reaction (0.50 g, 0.84 mmol) in 60
mL of ethanol-ethyl acetate {5:1) was added triethylamine
(2.0 mL) and 5% palladium-on-carbon (0.50 g}. The resulting



10 Yellow oil. [err]H NVMR (DVMSO-d[err]) d 7.69 (d, J = 2.0 Hz, 1H),
7.67 (d, J = 8.6 Hz, 2H), 7.09-6.99 (m 5H), 6.96-6.87 (m 3H), 4.76
(septet, J = 6 0 Hz, 1H), 3.99 (bt, J = 6.0 Hz, 2H), 3.78 (s, 3H),

2.61 (bt, J = 6.0 Hz, 2H), 2.44-2.37 (m 15 4H), 1.53-1.43 (m 4H),
1.40-1. 32 ngvilzi) 1.29 (d, J = 6.0 ~11eHz, 6H). FD nmass spec 533. Anal.
Calcd. for (Jerr]JHerr]NJerr] S err]0.67 Herr]0: C 68.23;, H 6.71,
N, 2.57. Found: C, 67.90; H, 6.31; N, 2. 53. 20

[ 6- | sopr poxixBufré- #as (Hy @i peenal e/ | §etdlopgliplienoRyhe@rs. The mixture

(4-met hoxy%g”)ﬁ%&LbQFéf%P&%m Qﬁf‘ﬁ (féwqé@m&rf%ve"‘@%e catalyst. Prepared

as describe
p|per|d|nypp@tﬁ@%yrﬁﬁ@ﬁﬁag]cqpqaptrated to an oil. The resulting

rret hOXypheMkthenéﬁ[Mﬁéﬁﬁﬂf&@e dd»Eani®ed2)ias dissolved in ethyl
np

168 1%70 [ ePFEERLEFT Py W]’}é’l\ﬁdoﬁ[?erﬁjplé’eféaél?y%éeg}iwm“%’xﬂ 2= (d, J

= 8.6 Hz, Ziﬂ)-hyaréﬁyﬁﬂdenﬂl):}lierfzdﬁ)]-]tl‘l'DLopEeh% f)flechpRated ®he8 Hz, 1H)

6.95 (d, J sept et J:6
d,

e, 1), fééngFe Oné%‘be‘ﬁz"zf 1l Baaeidhe o2 ‘(‘%no "44-3.37 (

0
H)
2.95-2.89 @erigbkivds Aghdr&®B- hydroxy(-rﬁ (BHY2- 118§11:1e12:813(m;{1 Yadhoxy 125 ( J

C[grr]H[ ergﬁ)ﬁl&f"ﬁ]%[ e?h?’ﬁ?’%c?s‘p%{bﬁ%ﬁﬁ%k’e Qg_L,Gé%%f,{g%\?or 53. Found: C

7.18: . H, eoppongntp efhe jfiltrate was concentrated in vacuo, and the

[6 Isoprpozc)éséﬁﬂniﬂs&ﬂidplcpﬁéﬂm )8t fﬁ%ﬁhﬁheeeﬁyi Zcdtite and
nethoxyphenée%kbgnzo ] t hi ophene hégroc | gri de was_converted to

[ 6- hydroxy® 2R PRt RTRAY CUERABREAGX§T1 - (4Lhq gresulting
met hOXyphewllihbﬁélgOf@ﬂ}mmm&%d))fwﬁ@tmﬂbw\tb hg2v& 69 mg (183 \WH ents

o120 (1L 8he QDI ETELC Aot o 8008 OTELDROR oy conce ™

Tesi5 Procpdaenexpd-2- (phenyl}]benzo[b]mm@hahe Ryépachatdmide .Pr oge Ririe-
219° c. 1H NMR (DMSO-dg) 4 9.87 (s, 1H), 7.64 (d, J = 7.5 Hz,
2H}, 7.39-7.26 (m, 4H), 7.10 (4, J = 8.6 Hz, 1H), 6.89 (s,
4H), 6.78 (dd, J = 8.6, 2.0 Hz, 1H), 4.22 (bt, 2H), 3.39-3.37
{m, 4H), 2.97-2.90 {(m, 2H), 1.74-1.60 (m, SH), 1.39 (m, 1H).

20 FD mass spec: 446. Anal. Calcd. for Cy7H27NO3S«1.0HC1l: C,

67.28; H, 5.86; N, 2.91. Found: C, 67.00; H, 5.59; N, 2.87.
Alternatively, Example 58 is prepared by demethylation of the
product of Example 57 as described in Example 18.



In the exanples illustrating the nethods, a post- menopausal node
was used in which effects of different treatnents upon circulating
| i pids were determ ned. 25 Seventy-five day old femal e
Sprague Dawl ey rats (wei ght range of 200 to 225g) were obtained from
Charles  x-g7ifiver Laboratories (PortEge; M). The aninals were either
bilaterally ovariectom zed (OVX) or exposed to a Sham sur gi cal
procedure at Charles River Laboratories, and then 30 shi pped after one
week. Upon arrival, they were housixiemple 59 netal hanging cages in
groups of 3 or 4 per cage and had ad i bitum access to food (cal cium
content approximately 0.5% and water for one week. Room tenperature
was mai nt ailGed seprooxy - 22] Fé2 (1 1Pipenidmyi | BERHR PRARCHE 195
ggmhdlty gf ékl@a/mmzf&%o%érphenphqumhstmrthtm)ﬁ@@mws&&dwsWhlsght and
ours dar
Dosi Ag Regi ne®raRratrd cHd e(ﬁﬁwlhﬁﬁerfaronéﬁvﬁﬁkhoxy =3~ Eécilqu ek T on

peri od éthereforf :vwbﬂﬁgkaqxﬁ&1¢mxmﬁhwhphenoxy%dnsu?%\Mtkutest .
conpound was initia a iol or e conpoun
were given oral l Weﬁﬁpé‘é”sph%nygxqéﬁﬁfﬁn%é t?} égengs & sufpégzi on in 1%

car boxymet hyl cel | ul ose or di ssol vé8xiampPDéo 8¢dl.odextri n. Ani mal s
were dosed daily for 4 day Foll owi ng the dosi ng regi nen, ani mals
were wei ghed and anest het ifzed i t ©  ketanmine: Xylazine (2:1, V:V)
m xture and a bl ood sanpl 10 ected by cardiac puncture. The
ani mal s were then sacrificed D% phyxi ation with CJerr], the
uterus was renoved through a m ine incision, and a wet uterine

wei ght was det er m ned. Cho esterol Analysis. Blood sanples
were allowed to clot at o ‘ S ] 2 hours, and serum was
obt ai ned follow ng centr $ Qs at 3000 rpm Serum
chol esterol was determ ned usi Metfinhei m Di agnosti cs
hi gh performance chol ester ol assay Brlef y the 20 chol esterol was
oxi di zed to chol est-4-en-3-one and hydrogen per oxi de. The hydrogen
peréQide was then reacted wth phenol and 4-am nophenazone in the

presence okepebwxbddselnt QN oadIs®-ds) 4 736P- @) npne 3.0 me ,dye) ,Whi ch was
[ead Spect L ORINETEt LG L am o e g SHE R E Bk § S 0N e
automated 3H), 4.76 (septet, J = 6. 0 Hz, 1H), 3.99 (bt, J = 6.0 Hz,
2H), 3.78 (s, 3H), 2.61 (bt, J = 6.0 Hz, 2H), 2.44-2.37 (m,
15 4H), 1.53-1.43 (m, 4H), 1.40-1.32 {m, 2H), 1.29 (d, J = 6.0
Hz, 6H). FD mass spec 533. Anal. Calcd. for C31H3gNO58.0.67
Hp0: C, 68.23; H, 6.71; N, 2.57. Found: C, 67.90; H, 6.31; N,
2.53.

20 [6~-Isoprpoxy-3~[4~[2~(l-piperidinyl)ethoxy]lphenoxy]-2-
{4-methoxyphenyl) lbenzo[blthiophene hydrochloride was
prepared as described for [f-methoxy-3-~[4-{2-(1-
piperidinyl)ethoxylphenoxyl-2-(4-~

methoxyphenyl) ibenzo[blthiophene (Example 32).
HCI

ON’\,DQ
LSOO

25



usi ng a Bi onek Automated Workstati on. Ut eri ne Eosi nophi |

Per oxi dase (EPO Assay. Uteri were kept at 4[err] Cuntil tinme of
enzymatic analysis. The uteri were 30 t hen honogeni zed in 50 vol unes of
50 MM Tris buffer (pH - 8.0) containing 0.005% Triton X-100. Upon
addi tion ofy Q-Q3%5% hydrogen peroxjgg.and 10 nM 0- phenyl enedi am ne
(final concentrations) in Tris buffer, increase in absorbance was
nonitored for one mnute at 450 nm The presence of 35 eosonophils in
the uterus is an indication of estrogenic activity of a compound.

The maxi mal vel 00|t 0 -9712
-120- e1r6\§ 376 ;(‘Sde?i?\%&n g\(/)erdg h% %%l%’?(a?g IjiHn)e'ar'? Sgrti on of
the reacti o(raicwr\ﬁes 6 Hz, ZHSDUTCE‘ZOfd,COTTpOllnCB Hezalébhyidyl2esdr alliol was
obt ai ned fr, Si al t .550UIS I nfl uence
: 85 , S5H
R T )

of Formul a 0l est erol
Det eBni nat |40r640f(SR@@|¢|tstsUl\bn6A@dﬁZSt11ﬁbt|’=\/|2t8y (bt J = 6.0 Hz, 2yt q

presented iy shable yhel §W4§h9vé¢0(mar£ﬁ)' e 62, s9r€{$aul b) AMPNTE- 1 . 60
ovari ectom zed rat's, rats treate with h¥l[z éﬁgtradl ol (EE2;
sttre

an oral |y aWi 1541 e 1f- 8Pl of 8 e&hr obféh) 1 - 5, and r6atO d vith certain
conmpounds efastsheppcesenit Anal. Cahw@ntien.C3AHEEIGOHh HEE: cau$8d18:dBcr ease

15 VRl o6 R fbaZaoaci PRPRTor ol 1 Ot e arue 86 tnat ERlert]

ut edibne wei ght was substanti ally greater than the uterine wei ght of
ovariectom zed test animals. This uterine response to estrogen is

wel | recognized in the art. Not only did the conmpounds of
t he presentl§-dsemripony20-[4- [@ehh@ipgfrlcbuudd%ém]@lb@m@wér%f(‘Q:'orrpar ed to

the TNNLSPHe 16 béﬂﬂé [191 t@%ﬁ@é&e Hﬂ)&rd&ﬂ@r&@e"v%ghko%ér%y
mnimally increaSed to s |g:6 decr eased wwthe maj ori of the
formul a cofsodbddycEer¥as n{%‘? b R P IS GY |‘%§h0xy}phe€‘8?%é)u%dé known in
tgelgrtl tlﬁ%tbﬁi@&ih@n?ﬁﬁbéﬂﬂb?ﬂﬂ%l@ﬁﬁﬁ@i?%@ tredtarue! kaRnhwWet bout |
adversely ui.t e [rare e.

As is expr%é%s‘&tal%%t% 8 aAl?rB e@g,{"ﬂoggnfagh}/c}:}rous afc ?Odrooqnvvzsa%lag}s%sessed
by eval uat i{rtpet h@t&g&\leesherespm ©Ieaved under these conditions).

Tegt Procedure
20 Genera Preparation Procedure

In the examples illustrating the methods, a post-
menopausal model was used in which effects of different
treatments upon circulating lipids were determined.

25 Seventy-five day old female Sprague Dawley rats
{weight range of 200 to 225g)} were .obtained from Charles
River Laboratories (Portage, MI). The animals were either
bilaterally ovariectomized {OVX) or exposed to a Sham
surgical procedure at Charles River Laboratories, and then

30 shipped after one week. Upon arrival, they were housed in
metal hanging cages in groups of 3 or 4 per cage and had ad
libitum access to food (calcium content approximately 0.5%)
and water for one week. Room temperature was maintained at
22.2° £ 1.7° C with a minimum relative humidity of 40%. The

35 photoperiod in the room was 12 hours light and 12 hours dark.



eosi nophil infiltration into the uterus. The conpounds of 30 t he
present invention did not cause any increase in the nunber of

eosi nophils observed in the stromal | ayer of ovari ectom zed rats,
whi |l e estradi ol cause a substantial, expected i ncrease in eosinophi
infiltrati op.g712 The datajppesented in the Tables 1 bel ow
reflects 35 the response of 5 to 6 rats per treatnent.

X-9712 -121-

Table 1 Dosing Regimen TiBe§e Col g&ifmmne.mﬁnéﬁﬂa one weldkeri ne EPO

Ser um Chol est ey ol Conpo % i ncr.ease Vs

max) RCF LRt inn ung éﬁfgggfoge. WO W Hg post- ov%Nngééyz (V.

308.1 dosing w1ﬂhiﬂést cbxpoph@ Bas initifk&l. 17a-ethyny29.1
estrad:i:?l: g)r the test compound%r%re given orallgf? gxnless

5 otherwie tatBdanpbeadsuspensign 1in 1% 33. 2
carboxiﬁ%é%ylcellulose or dlSSéi&%? in 20% cycf%éé&trln
Animalsgrveye dpggfpfaiby for 4 dpys. Following @@e7d051ng
regime¥,/ zhimals were weighed dnd anesthetizedl@8th a
ketaminQﬁi iylazine {2:1, V:V) ﬂ&&é&re and a blég%gsgmple was

0 collected by cardiac puncture. The animals were then
sacrificed by asphyxiation with COz, the uterus was removed

GQOI~NWhWOaNME
T NO WO MO
= DO

through a midline incision, and a wet uterine weight was

determined.
5

15 Cholestercol analyvsis. Blood samples were allowed to clot at
room temperature for 2 hours, and serum was obtained
following centrifugation for 10 minutes at 3000 rpm. Serum
cholesterol was determined using a Boehringer Mannheim
Diagnostics high performance cholesterol assay. Briefly the

20 cholesterol was oxidized to cholest-4-en-3-one and hydrogen
peroxide. The hydrogen peroxide was then reacted with phenol
and 4-aminophenazone in the presence of peroxidase to produce
a p-quinone imine dye, which was read spectrophotemetfically
at 500 nm. Cholesterol concentration was then calculated

25 against a standard curve. The entire assay was automated
using a Biomek Automated Workstation.

i inophil Peroxi EP . Uteri were kept

at 4° C until time of enzymatic analysis. The uteri were

30 then homogenized in 50 voiumes of 50 mM Tris buffer (pH -~
8.0) containing 0.005% Triton X-100. Upon addition of 0.01%
hydrogen peroxide and 10 mM O-phenvlenediamine (final
concentrations} in Tris buffer, increase in absorbance was
monitored for one minute at 450 nm. The presence of

35 eosonophils in the uterus is an indication of estrogenic
activity of a compound. The maximal velocity of a 15 second



4.8 56. 2
42. 6
29.5 Exanpl e 10
50.2
59.0

38.9 Exanpl e 19
25.1

Y

OFrO" OFrOO0o0Y
w
N
o

NN A A

Ny

nple 7 0.1
44. 3

41. 6
19.7

x-971218. 4
13.3

e
= O 0o Ul

o
= O
00 b
o
i

11. 4
intervall. s determined ove he initial, linmgRr3portion of
the regégg curve. 53.6 Exanple 20

29. 4
: : . 35. .
' Sgggggéé%i&gmpgggd: 17a-ethypyl estradiol W@§8P%taléf§nﬁF8m21
Sigma CHdmftal Co., st. Louis? Mo. 26. 8
24.8 4.8 47.5

Inflglhé f Formula T %:3 n n TUm f

D rmination of Agoni Non-~-Agoni Actiwvi

OO
(G2 ol
wowk N
QOO REL"

e
v

X-9712

WP OoOoooOoROoOoORROOR
o

rol ang

[EEN
N
b

Data presented in Table 1 below show comparative

i0 results among ovariectomized rats, rats treated with 17a-
ethynyl estradiol (EE,;; an orally available form of estrogen),
and rats treated with certain compounds of the present
invention. Although EE, caused a decrease in serum
cholesterol when orally administeredlgt 0.1 mg/kg/day, it

15 also exerted a stimulatory action on the uterus so that EE;
uterine weight was substantially greater than the uterine
weight of ovariectomized test animals. This uterine response
to estrogen is well recognized in the art.

Not only did the compounds of the present invention

20 generally reduce serum cholesterol compared to the
ovariectomized control animals, but uterine weight was only
minimally increased to slightly decreased with the majority
of the formula compounds tested. Compared to estrogenic
compounds known in the art, the benefit of serum cholesterol

25 reduction without adversely affecting uterine weight is quite
rare and desirable.

As 1s expressed in the below data, estrogenicity
also was assessed by evaluating the adverse response of
eosinophil infiltration into the uterus. The compounds of

30 the present invention did not cause any increase in the
number of eosinophils observed in the stromal layer of
ovariectomized rats, while estradiol cause a substantial,
expected increase in eosinophil infiltration.

The data presented in the Tables 1 below reflects

35 the response of 5 to 6 rats per treatment.



Table 1 (Cont.) Dose Ut erine Wi ght Ut erine EPO

Serum Chol est erol Conpound ng/ kg (% increase vs. OVX) (V. nax)
(% decrease vs. OVX) Exanple 23 0.01 21.6
3.3 36. 2 0.1 33. 4
84.3 X-9712 47.2 -121-0 148. 9
150. 6 66. 1 Exanpl e 24 0.01 9.2
3.6 23. 7 0.1 18.2
0.9 46. 4 1.0 81.0
29. 4 79.3 Exanpl e 25 T@h0é 1 5.4
3.0 13 1 0.1 16.7
3.3 67 6
Dose r1ne = Uterine EPO - Serum Cholesterol
2680 QQM%% 8 _@@ rease vﬁg}@gfx (V. max! g‘g ecrease vs. OVX)
29.1 EE2 45.2 0.1 229.2. 0 308.1 117. 1 94.8
175.1 62.7 Exanpl e 27 0.01 2.2
3.3 12.2 0.1 49. 2
4.8 Example56_ 8 0.01 2841 o 1.886.4 50.6
52.5 76.5 oExanple 43 55.40.01 4.8 0.0 47.8
3.3 9.2 1.0 6 0.1 17.2
4.8 43.8 . 14 0 5-431.0 43.2
6.0 39.4 Exampl e 44 0.01 43. 8
3.6 2.6 .1 80.5
88 5 Example !143 8 0.1 33.201- 0 3.9 74 8 53.7
94.5 67.4 1.0 35.6 4.8 62.1
10.0 34.7 3.0 65.3
) L3
Example 5 6.1 66.7 7.2 67.2
1.0 106.9 54.6 67.7
10.90 109.8 59.4 60.2
Example 7 0.1 32.0 4.8 56.2
1.0 44.3 4.5 42.6
5.0 41.6 4.8 29.5
Example 10 0.1 19.7 12.0 50.2
1.0 i8.4 17.7 59.0
10.90 13.3 4.8 38.9
Example 19 0.01 11.4 2.1 25.1
0.1 24.9 2.4 45.3
1.0 24.7 3.6 53.6
Example 20 0.01 16.9 0.8 29.4
0.05 40.9 3.0 35.9
0.1 30.6 3.0 58.7
Example 21 0.01 21.0 1.2 26.8
' 0.1 24.8 4.8 47.5



Exanpl e 53 0.1 40. 6 0.9 62.7

1.0 24.1 1.3 57.5

10.0 32.0 4.8 58.7

X-9712 - -123- In addition to the
denonstr at gdghepefits of the canpaunds of the present invention,
especi ally when conpared to estradiol, the above data clearly
denonstrate that conpounds of Formula | are not estrogen mnetics.
5 Furthernore, no del eterious toxicological effects (survival)

wer e observed with any treatnent. * Osteoporosis Test Procedure
Fol l owi ng the General Preparation Prabgeut e{comf.ria, 10 the rats were

treated daily for 35 d#pse(6 rabseyjer Weight nentUterine EPQr oufprumrftholesterol
sacrificed Hsempawnson dRBsddde {Espispeaseitn- W) helV. max) 3gfhdefueasaive.30UX)

day time pggi.od.was suffigient to allow maxijgl reductiondp bone
density, meas%r?a\cliﬁas descri bed herein. At thetime of sacrifice, the
uteri were renoved, 159-1 dissected¥-fee of extraffedus tissue, €né@ the
fluid contents wepe expel | ed;fieore deter mdpki on of wet gwehght in
order to confirm estrogen deficiency associated with conplete
ovariectony. Uerine weight was routinely reduced about 75% in
response texsmpasizactomp.oThe uteri wer.e then placed.sn 20 1Q%.neut r al
buffered formalin to all gw for subse&u nt- hiosgol ogi cal anal ysis.
The right femurs were eXCised and digitilized x- : rays generdted and
anal yzed by an i nage arlalfysis progr &h.¢N H dsmage) at the wi.stal
nmet aphysi s. The proxi mal aspect of the 25 ti biae fromthese aninals
were al so scanned by quantitative conput ed t onogr aphy.
I n accor da#EEPHE 48 t he*%Bbve procedurfed, conpounds 3.0 of thé3pkesent
invention and ethynyl estradiol (EE[wrg]) in 20% 3 3 hydr oxy 0y
b-cycl odextrin were orally adm nistered to test 30 animals. Distal
femur netaphysis data présented in Pobfes 2 363fid 3 bel ow ale’t he
results of formula |I conpound treatnents conpared to intact and
ovariectom zed, test ani S. Results are reported as the nean [err]
t he standargxt?mg%er gr% of tohr’rgll mean. 14.0 4.8 29.0
81.0 29.1 45.2
1.0 117.1 175.1 62.7
Example 27 0.01 2.2 3.3 12.2
0.1 49 4.8 50.8
1.0 86.4 52.5 76.5
Example 43 0.01 0.0 3.3 | 9.2
0.1 17.2 4.8 43.8
1.0 31.0 6.0 39.4
Example 44 0.01 43.8 3.6 12.6
0.1 80.5 88.5 43.8
1.0 74.8 94.5 67.4
Example 53 0.1 40.6 0.9 62.7
' 1.0 24.1 1.3 57.5

10.0 32.0 4.8 58.7
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Table 2 D stal Fenur
Met aphysi s (X-ray | mage
Anal ysi s- Compound/ Tr eat nent Dose /Kkg Gray Score
Sham (20% gyelradext rin) - -123- 27.2 6.0
Overi ectomny control . 8.1 1.8 (20%
cycl odextrin) EE[ err] 0.1 ngy 11.5
2. 9% Exanpl eIngaddition to the demonsgriateg benefits qf thej 9
1.0 ng com oﬁéd@ o§ éﬁe resent, inyention, especially when comﬁg}éa.ng
15.3 4.0* P %VW)talled St udent’ spT Test” on raw dat a.
Tabl e 3 to estradlol the above data clearly demonstrate that gtal Fenur
Met aphysi s copbai¥ds of Formfamowrd hoeakBeRbgen mimetddose. /Kg | mage
Anal ysi s-G.a . . . .
Scor% Fuéﬁﬁﬁ?@%%@ﬁd@%IQﬁﬂﬁaﬁqﬁ?Ps toxicological effects {Su?¥EVFl)6,3
Overi ect onweeenbbotrved with any treatment. 6.2 1.4 (20%
cycl odextri n) EE[ err] 0.1 ng
17.8 3.5 Exanple 10 0.1 ng - 15.3
3.0 L Br L 1.0 ny 15.2 3.7
3.0 ngy 180D1lowirdd the General Preparation Procedure, infra,
10 the rats were treated daily for 35 days (6 rats per treatment
group) and sacrificed by carbon dioxide asphyxiation on the
36th day. The 35 day time period was sufficient to allow
maximal reduction in bone density, measured as described
herein. At the time of sacrifice, tRe uteri were removed,
15 dissected free of extraneous tissue, and the fluid contents
were expelled before determination of wet weight in order to
confirm estrogen deficiency associated with complete
ovariectomy. Uterine weight was routinely reduced about 75%
in response to ovariectomy. The uteri were then placed in
20 10% neutral buffered formalin to allow for subsequent
histological analysis.
The right femurs were excised and digitilized x-
rays generated and analyzed by an image analysis program (NIH
image) at the distal metaphysis. The proximal aspect of the
25 tibiae from these animals were also scanned by guantitative
computed tomography.
In accordance with the above procedures, compounds
of the present invention and ethynyl estradiol {(EE;) in 20%
hydroxypropyl b-cyclodextrin were orally administered to test
30 animals. Distal femur metaphysis data presented in Tables 2

and 3 below are the results of formula I compound treatments
compared to intact and ovariectomized test animals. Results
are reported as the mean % the standard error of the mean.



Exampl e 24 0.1 ng _ 18.3 2.6*

1.0 ng 19.6 2. 3* 3.0 ny
17.1 5.5 5 *P <= 0.05 two tailed Student's T Test on raw data.

X-9712 -125- I n sunmary,

ovari ect omg-®7itzhe test animals caused-124- a significant reduction in
femur density conpared to intact, vehicle treated controls. Oally
adm ni stered ethynyl 5 estradiol (EE[err]) prevented this |oss, but
the risk qf_uterine stimulatioBebleRihis treatnent is ever.present.
The conpounds of the present invention also pid¥=avenRd PRR&phpsssin a
general , dose-dependent manner. Accor di ngl t he conpounds of, t he
present invention are 10 useful for the treat ﬁ%ﬁfaﬁfI & ARl

syndr one, CompPahd J Tidadaht0St eop@nesl S/ k MCEray Rseddd erati on
Assay NMCE-7 breast adenocar ci noma cel | Eéiﬁg HTB 22) 15
vere mai nt A8 (AP AVENCERARF R bssent i al medi um pheno?'i]' & 5.0 free,

Sigma, St. Louis, MO supplinmented with 10% f et al bovi ne serum (FBS)

(MV), L-glutamn 2 sodi um pyruvat e (1 mvy, .HEPES

((N-] 2- hydpé’ffé‘taﬁ’&o}“ﬁfi %1\8/%‘55? e-N-[2- ~ et hanesul f 0 1lcE'ta i'd] 10 MM,
non- essent i @0 amyrd cdekdsiahd 20 bovine insulin (1 ug/n) (maintenance
medium . Ten days prior to assay, MCF-7 cells were switched to

mai nt enance medi um suppl enented with 10% dextran coated char coal
stripped EE2 fetal bovine serum (DCC ¥BE)m@ssay neditinS ith 2pPdce of 10%
FBS to deplete internal stores of steroids. MCF-7 cells were 25 r enoved
from mai nt enance fl asks using cell dissociation medi um_( Ca++/ My++
free HBSS EERIE Léd-free) supplenented®-1 ™ with 10t%M AEPES and 2 v
EDTA). Cells were washed tw ce W § hp aggay nmedi umsnd sadj.gsted to

80, 000 cel I s/ L. Approxi mately 100 ) added to

fl at - bot t 636 OE-tH-t- A St i3 5 3G B -

37[err] Ci*p &= 0.5 two%&ledrcidundhid iteddgtcwhatray Bara48 hours to all ow
for cell adherence and equilibration after transfer. Seri al

di lutions of drugs or DMSO as a diluent control were prepared in
assay medium and 50 nl transfeTaebetd triplicate mcrocultures 35

foll owed by 50 nL assay nmediumfor a final volunme of ZOOD%tal Femur

Metaphysis (X-ray

Compound/Treatment Dose /kg Image Analysis-Gray
Score
Sham (20% cycledextrin) - 31.1 £ 6.3
Overiectomy control - 6.2 £ 1.4

{20% cyclodextrin)

EE2 ' 0.1 mg 17.8 + 3.5
Example 10 0.1 mg 15.3 £ 3.0
1.0 mg 15.2 + 3.7
3.0 mg 18.5 & 3.2%
Example 24 0.1 mg 18.3 £ 2.6*
1.0 mg 19.6 £ 2.3*
3.0 mg 17.1 £ 5.5

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



After an additional 48 hours at 37[err] Cin a 5% CJerr] humdified

I ncubator, mcrocultures were pulsed with tritiated thym dine

X-9712 -126- (1 uC/well) for 4 hours.

Cul tures were term nated by freezing at -70 C for 24 hours foll owed
by thaw ngxa8di2 harvesting of m etdkultures using a Skatron

Sem aut omati c Cell Harvester. Sanples were counted by liquid
scintillation 5 using a Wallac BetaPlace b counter. Results in Table 4
bel ow show the 1 CJerr] for certain conmpounds of the present

i nvention. In summary, ovariectomy of tHall&xtdanimals caused

S?Spound a significantE§§ﬂ$?513%|fie%éiéwﬂdensity comparedzpaog%éggé? 3

Exanpl e 19vehicle treated controls.0.@28l1ly administered ethyfxanple 21
0.055 estradiol (EE; PYFRIEnZR this loss, but the risk 8f08erine

Exanpl e 53 . . 0.28 10 DVBA- | nduced Manmary Tunor
| nhi bi ti onstimulation with tIESs r ogeatrepe nidemvaramy@sentunors are produced

in femal e SpraguecBapenatabs vhbChrabendlmhanalyd wamcrar! an

I ndustries, |ndianapolis, 'ana. At about 55 days of a%e, the rats
recei ve a $nfyleatsfaboneelipng vt 209¢RLH1 7 dose-figpendent manner.

di net hyl benz-al-anhpiacenRe (EMRBund Lottt ke Weidentf tiekebVBOn are
adm_ni stration, _the nagnarg glands a etgﬁépated at qpekl% i nterval s
for ¥ne appestitcdods LREnbF 2t IRRh eV rPUHe RS RL SYDUIPlfyr s appear,

t he | ongestpaditd cahaktigsbstdeapetessds of each tunor are nmeasured with a
metric caliper, the neasurenents 20 are recorded, and that animal is
sel ected for experimentation. An attenpt is made to uniformy
distributeMCE-7 Prpfsfexalbon A$32¢ of tunors in the treated and control
groups MCF-7 breast adenocarcinom& cells (ATCC HTB 22)

15 were maintained in MEM {(minimal essential medium, phenol red-

free, Sigma, St. Louis, MO) supplimented with 10% fetal
bovine serum (FBS)} (V/V), L-glutamine (2 mM), sodium pyruvate
{1 mM), HEPES {(N—{2-hydroxyethyl]piperazine'N'—[2—
ethanesulfonic acid]l0 mM}, non-essential amino acids and

20 bovine insulin {1 ug/mL) (maintenance medium). Ten days
prior to assay, MCF-7 cells were switched to maintenance
medium supplemented with 10% dextran coated charcoal stripped
fetal bovine serum {(DCC-FBS) assay medium) in place of 10%
FBS to deplete internal stores of steroids. MCF-7 cells were

25 removed from maintenance flasks using cell dissociation
medium (Ca++/Mg++ free HBSS (phenol red-free) supplemented
with 10 mM HEPES and 2 mM EDTA}. <Cells were washed twice
with assay medium and adjusted to 80,000 cells/miL.
Approximately 100 mL (8,000 cells) were added to flat-bottom

30 microculture wells (Costar 3596) and incubated at 37° C in a
5% COz humidified incubator for 48 hours to allow for cell
adherence and equilibration after transfer. Serial dilutions
of drugs or DMSO as a diluent control were prepared in assay
medium and 50 ml. transferred to triplicate microcultures

35 followed by 50 nl assay medium for a final volume of 200 ml.
After an additional 48 hours at 37° C in a 5% CO; humidified

incubator, microcultures were pulsed with tritiated thymidine



such that average-sized tunors are equivalently distributed bet ween

test groups. Control groups and test groups for each 25 experi ment
contain 5 to 9 aninals. Conmpounds of Fornula | are
admi ni stered either t hrough intraperitoneal injections in 2% acaci a,
or orally. y_g712 X-9712  _.126- -127- _
Orally adm ni stered conpounds are either dissolved or suspended in
0.2 nmL corn oil. Each treatnent, including acacia and corn oi

control treatgealwell$ 867 0i Bbered agkures weréatbymtnaeadthest ani mal

Follow ng the initial t asure est

ani mal s, g o€ 3Pe® gk Lyg® %Eé%%%@ggﬁ &Egaogygtﬁg &g gﬁﬂgrﬁ oned

met hod. Th@arvestlngreﬁtmeqroauﬁtunesunﬂnunwsS@ﬁtannnﬁﬁﬁl@bﬁ@mﬁgkcfor 3to
o E %ErWEEEQrt'gggbfg hoal ahgaedh tﬁ?qh%ﬁ“éélﬁﬁ§llatlon
det er mi ned.” For eac an%

oun contro treatnent 10 change in
t he Aean tUﬁéﬂgaﬁeﬁaﬂéaﬁeF@Fﬁ?%@@e b COunterUteﬁ?ﬁélFﬁb%BsTéb#%SQ ?ﬁ dur es

Test 1 15 show the ICsp Bt et s3 Anbrpdundgedfhake ngresent nenférdiani.s are

adm ni stered a conpound of the present invention. The anount of
conpound adm nistered is fromO0.1 to 1000 ng/day, and the period of
adm nistration is 3 nonths. Table 4 The wonen are observed during
t he period of 20 admnistration, and up to 3 nonths after
di sconti nuance of Compamidni stration, for effects olCsgr@fine fibrosis.
Test 2 The sanme procedure I1s used as in Test 1, except the
25 period of adnmpxasipiat Bon is 6 nonths. 4.0 The sane
procedure is used as in Test 1, except the period of adm nistration
is 1 year. 30 Examplledd®t i on of fibroid tunors i 2.8 nea pig.

Example 19 N 0.028

Example 21 0.05

Example 23 0.08

Example 53 0.28

10 MBA-Indu Mammn, Tumor Inhibition

Estrogen~dependent'mammary tumors are produced in
female Sprague-Dawley rats which are purchased from Harlan
Industries, Indianapolis, Indiana. At about 55 days cof age,
the rats receive a single oral feeding of 20 mg of 7,12-

15 dimethylbenz[alanthracene (DMBA). About 6 weeks after DMBA
administration, the mammary glands are palpated at weekly
intervals for the appearance of tumors. WwWhenever one or more
tumors appear, the longest and shortest diameters of each
tumor are measured with a metric caliper, the measurements

20 are recorded, and that animal is selected for
experimentation. An attempt is made to uniformly distribute
the various sizes of tumors in the treated and control groups
such that average-sized tumors are equivalently distributed
between test groups. Control groups and test groups for each

25 experiment contain 5 to 9 animals.

Compounds of Formula I are administered either
through intraperitoneal injections in 2% acacia, or orally.



Prol onged estrogen stinulation is used to induce | ei omyomata in

sexual ly mature fenal e gui nea pigs. Animals 35 are dosed with estradiol
3-5 tinmes per week by injection for 2-4 nmonths or until tunors
arise. Treatnents consisting of a conmpound of the invention or
vehicle issadmip stered daily -127-  X-9712

-128- for 3-16 weeks and then animals are sacrificed and the uteri
harvest ed and anal yzed for tunor regression. B. Inplantation of
human ut erio:mlflimra@irrdnﬁissenedi tompdends are gitdeer dissolved or Ti ssue

or * ori o AT IR BRERCoLT! © £ erearndil] iBREARIAGY! (Y 0

or uterine fyonetrium of “§eXd castrate nude
m ce. Exogamagicesndogennapdl controduppeitents.i riduddngnantared phee
expl ant ed {4894 ¢dl @a%ﬁ”?e%@ ammsﬁseSFoimgﬂ?gvtqg 6Ghittyer cGRbLs are

cultured in vitro prio npl antation, Treatnment consisting of a
conmpound oft§dfalrement aB@e§§ﬁ?CFﬁ9@n?fo%e%ﬁ el (IMOFSpPFEd by gastric

| avage on measure@ @&lchYWbéﬁlﬁyf@he%E@veWa@é@tﬁmkd mdcilds arBer emoved and
nmeasur ed f rowt h or ressi on éhe i acrifice, 3 g t he

Wteri is h Y, G BRRsiT nBCur s, ob THindEe Giogihinue 8 3'80.8, g

A Ti ssuevdekamaltuwhd chit einaethebf bnall tamesss oﬁ dimr\temé are and

mai nt ai ned, ét’é%l};g apopr Q@ﬁy §{> f’i‘é‘%ﬁé eshi 4yt ‘Hr%%tméﬁt rpeur gl cal
speci nens are pus throu br "al'ternately
t easidd apaﬁﬁuﬁnxﬁnlyuth@umd&ngtvmgsuér@® is deteqwunﬁ@be a S|ngle cel

suspension. Cells are maintained in medi a contai ning 10% serum and
antibiotic. e ef oW hp Prot presence and absence of estrogen
are determ ned. 25 Cells are assayed for their ability to produce
corrplerrentT conponent C3 and their response to growh factors and
grow h none. In vitro cultures are assessed for their

prolisf erative responsethelehodi agdt teatvorReh M&frﬂn@rmgasirié”lsﬁlbrosis a@eRH a

conpound of_th [ inventio d_yehicle. Level s, of sterojd
hor none reég&k%l t§F§8a3582§% uﬂge?gyt??)presentchﬁiﬁqﬁlﬁg mhgﬁﬁe?m?ﬂﬁ rtant
cell char a@tfelqogmcsdaaémxnlsteraﬁi bs afned 0 1l Wid rid00Trggdeyt r and5e26

patients ag;gﬁa& b#edaministration is 3 égﬁéﬁgty in at |east one of the
above tests

The women are observed during the period of
20 administration, and up to 3 months after discontinuance of
administration, for effects on uterine fibrosis.

Test 2
The same procedure is used as in Test 1, except the
25 period of administration is 6 months.
Iest 3

The same procedure is used as in Test 1, except the
period of administration is 1 vear.

30
Iest 4
A. Induction of fibroid tumors in guinea pig.
Prolonged estrogen stimulation is used to induce
leiomyomata in sexually mature female guinea pigs. Animals
35 are dosed with estradiol 3-5 times per week by injection for

2-4 months or until tumors arise. Treatments consisting of a
compound of the invention or vehicle is administered daily



i ndi cates the conpounds of the present invention are of 35 potential in
the treatnment of uterine fibrosis. X-9712

-129- Endonetri osis Test Procedure In Tests 1 and
2, effects of 14-day and 21-day adm ni strati on of compounds of the
present inygi+ign on the grow h-oppgexpl anted endonetrial tissue can
be examned. 5 Twelve to thirty adult CD strain fenale
rats are used as test aninmals. They are divided into three groups of
equal nunbefcx: 3-Tsewesksoasdcyhds atimdls anferadacdisfibed andnoheteradi On

i cach or AU TRRE rutl BREreT: B ARBE fmessignca. sectioned into |

smal | squares, and the squares are loosely sutured at various sites

adj acent tgt ht‘f’nr;lnglantatggﬁegf eﬁ&xgaxpltﬂ%fﬁé’v‘flﬂxrbﬁﬁ@ltésﬁ@ ihenghes in Goup

2 have 15 ovaries renove he day foll ow ng
surgé&y amiff-s in Goups 1 and 2 receive intraperitoneal

injections of water fQigléd daym human wb@mﬁ@ﬁagnaf@lﬁnplran@re@uanaoreﬁél ve

i ntraperitonegl injections of a c nd of e present
| ventson e AGRLARRIBY anGrOh LR GHE TL T SRy on.

Fol | owi ng Ihtdays ehstrated. t f@sdTeNtnudaciidenmlBedgernasr 'eﬁtﬂegiezarwhré he

donetri al : t d | t d wh
appl | cabl ool e ESeatdhge FEREIEST orir et Sy e 1™ BiSteRe, S0
The 1dvar i eszmes  adhenhbsveseedetyhed. cebls are cultured in viTyel| peien
thirty ad“ | k< g&%hﬁheléﬁm'fréééxﬁerﬁ{ econsn.lshe irP &fk as Ao Fuﬁa' HF' he They

are d|V|de estrous cy ani mal s
i's nonitor éﬂ”eS@ﬁtBGHVGnt%% %W%‘Fl@r%e%ﬁ r%}@P%lﬁdgé%y §a§t§éf3f baﬁ%@e o9t each

fenal e. a dalﬁ?”%h%s' E‘o?a@f‘lgrv@é&cé‘aéfr?d U] flds W@ refobeRNakngMOVed,
sectioned into small squares, and the squares are Ioosel sutured at

various si fEaSY¥ERCERT SEOVHR PSRBT W oodit the ti“l“l"-oﬁ/f gacrifice,
Appriexi mat elhe medays.sfnbf@é\w@dsw R YesNiH@l Satus of aBsi gAgaEnt o Goup 1

receive intraperitoneal injections of
Iest 5
A. Tissue from human uterine fibroid tumors is harvested
and maintained, in vitro, as primary nontransformed cultures.

20 Surgical specimens are pushed through a sterile mesh or
sieve, or alternately teased apart from surrounding tissue to
produce a single cell suspension. Cells are maintained in
media containing 10% serum and antibiotic. Rates of growth
in the presence and absence of estrogen are determined.

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

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

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

35 potential in the treatment of uterine fibrosié.



water for 21 days whereas animals in Goup 2 receive X-9712

- 130- intraperitoneal injections of 1.0 ng of a conpound of the
present invention per kilogram of body weight for the sane durati on.
Fol | owi ng 21 days of treatnent, each fermale is sacrificed and the
endonetri ak-expkants and adrenals are -B29- -renpved and wei ghed. The

expl ants are neasured as an i ndi cation of growth. Estrous cycles are
moni t or ed. . Test 3 A Surgical induction of endonetriosis
10 LDBE el freeeidugedrial tissue are used to induce

endonetriosis in rat§na@gégg fabhists. gf%gg ¥ ABL3adt and 21-a&gproductive

maturity undergo bil ateral oophorect ony estrogen is supplled
exogenous| FARABESPFRVIER M LUpReutds 02 the PERECRBNERERRCIJY T dh%or mone.

Aut ol ogous geB@eRESE | @kplamcat® ditiometrinl MRlsa0kedah bé hexdinddneum of
5-150 ani mal s and estrogen supplied to induce gromh of the

expl anted tissue. Treatnent consi sting of a conpound of the present
i nvention Esssubplied by gastric | avage on a daily basis for 3-16

weeks, and ve ured for o]
regression. 20 Zgw?gggtlnet%%r €d$|ce ﬁﬁtggFa or%gg %ﬂ% ut er us
is haedestedeso azvesks st dthey csfraertﬂdmréedl into three gr@®ips of

| npl ant ati gg, 911 h @ndgf% r%@éréd§5d§ﬁcleno@ugfl”axgﬁnals is

Ti ssue from unan en onet esions I's | nplan Into the
per FPoneunirenisexadl | Omeihn daxt 2f Rueastuspapergery is pRIfOTH’S on

Exogenous gsthog8Ralés. SUfRhd Bk 10, | HME @@ VhBye the 1&ft W anted

ti ssue. In sone casesa t he har vest ed endonetrial _cells are cul tured
invitro pPPB’E‘ fgmoved, S?‘?Fp%%ﬂﬁdatlirbtr‘i’ sfadat ﬁ@H@r%%ns'?%‘ilﬂbe o S hmpound
of the 30 are poesent smdm&md@ sﬁytegaaaﬁa@eﬂuavagecm a daily basis

for 3-16 weeks,. and i Ia t are r and su rowt h or
regre33|onmese§fe¥ﬁ% ? é] 'Cr i u?gﬁ ies ln qroqﬁﬂ%/ Y&l to
ass&Ss thetb6a0usr:¢5trmmmv&@mn endonetrlunl Test 4 A

Tissue from human endgnehii gl | £51 P05: 45 Mg\’e‘??},egnﬁﬁgls in Groups 1

and 2 receive intraperitoneal injections of water for 14 days
whereas animals in Group 3 receive intraperitoneal injections
of 1.0 mg of a compound of the present invention per kilogram
20 of body weight for the same duration. Following 14 days of
treatment, each female is sacrificed and the endometrial
explants, adrenals, remaining uterus, and ovaries, where
applicable, are removed and prepared for histological

examination. The ovaries and adrenals are weighed.
25

Test 2
Twelve to thirty adult CD strain female rats are

used as test animals. They are divided into twc equal
groups. The estrous cycle of all animals is monitored. On

30 ‘the day of proestrus, surgery is performed on each female.
Females in each group have the left uterine horn removed,
sectioned into small squares, and the squares are loosely
sutured at various sites adjacent to the mesenteric blood
flow.

35 Approximately 50 days following surgery, animals
assigned to Group 1 receive intraperitoneal injections of
water for 21 days whereas animals in Group 2 receive



mai ntained in vitro as primary nontransforned cul tures.

X-9712 -131- Sur gi cal specinens are pushed
through a sterile mesh or sieve, or alternately teased apart from
surrounding tissue to produce a single cell suspension. Cells are
mai nt ai ned J 715 medi a containing 19%serum and antibiotic. Rates of
gromh 5 in the presence and absence of estrogen are determ ned.
Cells are assayed for their ability to produce conpl enent conmponent

G and theh&uﬁﬁ&ﬂﬁﬂ%@n@@lQ&ﬁ%&Bti@ﬁé065 Bﬁ@imy(aﬂla compounfioofioniee | n

vitro cultures are .,assessed ol i ti p
fol | owi ng &SRR lBPoE%Et#hgbgﬁiw of 9§ﬁ¥4 %% f§%néﬁ§f8%ﬁ§
i nvention, danditdelm.cl &ollbwirys2bfdays of Emeﬂumamthoﬁﬁuhefeaaéptb$s are

assessed vwg%%f/éf%e%eggﬁnkﬂ? end ss eﬁirg¥ﬁ%é%§¥15yg é@?@haigaéf terlstlcs

are nmi nt aime atients 1s ufilized.
Acti ity i rremoyest aﬁlﬁewébghédassﬁlyg eml@att%saxtméteafyred aphalconpounds of

the present; JAINGRLILAN o3 GriwehY! EStiHEs cycles ldr@a@Atogbaendonetriosis.

The present invention alSo provides a nmethod of al l eviating
post - nenopausal syndrome in wonen which conpri ses t he af orenenti oned
met hod usi mgegzogpounds of Fornula | and 20 further conprises

adm nistering to,_a wo mount of estrogen or
progestin. z*hesé“?%@é%ﬁe guggéon o¥® enﬁ%???%iﬁ%iﬁy useful for treating
ost agpor osi s and | owenitngraphs ofsendcrmebnlia%te:mudz)mwetdwempandane Wil |
receive th fi.ts e n

conmpounds %P4ﬁ¥9trlgggg &%eggé ?ﬁ@én ﬁ%%aﬁb |ﬁﬁ%%% taun gg?régle

si de- ef f ectreproductigke @st:rz@gézﬂ un@em@gbslatrﬁra&ctqqmogfe@fwmklesénd

combi nati Oygtrogen H%eéhﬁﬁmiéd'Qx§§¥n6ﬁsi§mtﬁﬁgnpﬂ3y¥a@%ﬁs%lsb@§5§1c'nfra

i ndi cat es that t'he conbination treatnents are ysef ul all evi ating
t he synpt orff fcq&ﬁﬂﬁnﬁeﬁéﬁﬁésaﬁ R9FpPRes M goqﬁnﬁ§¢ometrlal tissue

Var ijgus f orins J.prl%.&ttre@gﬁﬁ and pé?gﬁéﬁétﬁknadiﬁ 5- 150 arﬁmr @h’@ b}atm@ehabl e.

Estrogen- base nts i.ncl ude hyn 0 01 -
0. 03 ny/ day) pr}é%?ir |‘?0Iln%luce gr?UtBSOf 6}1?58’?%? @Onj g
estrogenic:dunsnmmmngsuéhaSEompouaé ETGHBEIpEéQMMﬂfln%ﬂﬂﬂMDn @sSsupﬁlSed

ny/ day) 3 sed t dﬂgg
droxyprogéggéﬂoﬁgc &gﬁage Qﬁ § dg v%?%f% pjohnf%‘%§é Pday)
norethylnodenlaﬂLSOare removed and measured for growth or regre531on
20 At the time of sacrifice, the intact horn of the uterus is

harvested to assess status of endometrium.

B. Implantation of human endometrial tissue in nude mice.
Tissue from human endometrial lesions is implanted

25 into the peritoneum of sexually mature, castrated, female,
nude mice. Exogenous estrogen is supplied to induce growth
of the explanted tissue. In some cases, the harvested
endometrial cells are cultured in vitre prior to
implantation. Treatment consisting of a compound of the

30 present invention supplied by gastric lavage on a daily basis
for 3-16 weeks, and implants are removed and measured for
growth or regression. At the time of sacrifice, the uteri
is harvested to assess the status of the intact endometrium.

35 Test 4
A. Tigssue from human endometrial lesions is harvested and
maintained in vitro as primary nontransformed cultures.



X-9712 -132- 10. 0 ng/ day), and nonet hi ndrone
(0.5 - 2. 0 ng/day). A preferred estrogen-based conpound is
Premarin, and nor et hyl nodrel and norethindrone are preferred
progesti n- based agents. 5 The net hod of

adm ni stratg-emp1of each estrogen- and -j33- progestin-based agent is
consistent with that which is known in the art. For the majority of
t he net hods of the present i nvention, conpounds of Fornula | are
adm ni st er éthrgical spectimpususty, phsbed bt iameseddilbymesbwever ,
cyclical 1 t her e S I t f
endonetrlog?fvgf %g %gXe 88;@ f%?géﬁuggﬁéig%%h SﬂrggﬁnhEﬁa EEBLue of°th

di sease. |wrpldew@agesangi@scehbsswpenex@zpy agl lise are maintpimeddino short
(1-6 nont ha\)eal at eb¥ehinfial! ouk ”Qef’i%ﬂ'&ﬁx‘i ant ibiothk OCedHERS SHCHr@Rch

angi opl asty. used herein, the term"erfective anount”
nmean$ in &ﬁeaﬁﬁ@ﬁ?nﬁﬁ é@ﬂp@hﬁange ?fﬂeeifr%’i’t amvéﬁr-remlmﬂch i's

capabl e of calihgvikabi agsa 8d syspt @H&@famﬁm@arﬂoo@&oduce coRpl 8ategi cal
conditions herein deﬁg d The sgeC|f|c dose a coppound

adni ni st er E§TROEEPE tﬁ?%l?nV APPRTE 9 (9T osGh faCBPréoﬁ? 9T Qe
det er m ned hbynbhe . paahivmtao culounss amceassessed $okr ehadirng t he case
i ncl udi ng, o] [ ter ut e of
o S, P RUATPLEy, LIGSOIPoLafoning s AUIMLE! BUER oilfeLElSe
patﬁ@logicﬁhRHondlﬂomp0bedngfttkaismventlon. amdtyphaaﬁedalLyvdbseoﬁwII

contain a gg@gggachQQE?HQ f@H@ﬁtG@szére asgééggdagggkl§ g &thﬁﬂgg 090

ng/ day of a_conpoun sent 1 nvention. Preferr Iy doses
_general |y whﬁf:hﬁé lmportamao%h%o%&laqascwat%l@@oaresmamﬁaayed in
The conpourds ref tmgsuaveﬂ@mmwrp%l@&lm risstu%rﬁézed by a variety of

routes including oral, rectal, transdE ng subucut_aneus,
i ntravenous, intramu@CEREAEYanl PRYr Qhathe. above 2SSRYSs d e FBbERJEhat
preﬂérablytheecbmpuuhakedfpthéwpiéSent inveatiion skealisefult e sgdection of

which wi || Egagﬁghgegfb¥n5£ﬁétrlo attendi ng physician. Thus, another
aspect of the préesen ve%%?on is a pharmaceutical conposition

conprising an 35 Thef presest afpuant 0bn aa teomoond defs Bomeuhadl pfor a
phar maceut h¢aklY 2 ¢AEPHAEL EndRlhal 881 88 na Wd 998l b¥en which comprises
the aforementioned method using compounds of Formula I and
20 further comprises administering to a woman an effective
amount of estrogen or progestin. These treatments are
particularly useful for treating osteoporosis and lowering
serum cholesterol because the patient will receive the
benefits of each pharmaceutical agent while the compounds of
25 the present invention would inhibit undesirable side-effects
of estrogen and progestin. Activity of these combination
treatments in any of the post-menopausal tests, infra,
indicates that the combination treatments are useful for
alleviating the symptoms of post-menopausal symptoms in
30 women.

Various forms of estrogen and progestin are
commercially available. Estrogen-based agents include, for
example, ethynyl estrogen (0.01 - 0.03 mg/day), mestranol
{0.05 -~ 0.15 mg/day)., and conjugated estrogenic hormones such

35 as Premarin® (Wyeth~-Ayerst; 0.3 - 2.5 mg/day). Progestin-
based agents include, for example, medroxyprogesterone such
as Provera@’(Upjohn; 2.5 -10 mg/day}, norethylnodrel (1.0 -



X-9712 -133- contai ning an effective anount
of estrogen or progestin, and a pharmaceutically acceptable carrier,
di luent, or excipient. The total active ingredients in
such formul ati ons conprises fromO0.1%to 99.9% by wei ght of the
formul ati og~-97%2 By "pharmaceutical by3acceptable” it is nmeant the
carrier, di luent, excipients and salt nust be conpatible with the

ot her ingredients of the forrmulation, and not deleterious to t he
reci pi ent tibetenfi/day}. and nonethind®harared@ebt i-caLOfmhtﬁma)ti orfs of the

present 10 n e r in the art
usi ng wel | ﬁﬁé&%géﬁd%ggﬁ??g lg‘gsa?(ﬁ cg‘?ﬁeﬁ;{lngre i g%?g&f%g exanpl e, the
conpounds BPreshlpadrel wikh oerekhirdionm are prefested@rPIsPibyestin

compound, gaBeleafenpulated with commn exci p| ent s, diluents, or
carriers, and forned | nt 0 tgbl ets %tpsul es, pensi ons

. ., po
and Phe like. Exanplf&€ 0d o’ %%F%}%t'rﬁ 1O Péeﬁf’“g ﬁﬁﬁrﬁ%‘?‘h g‘?‘%\gt hat

are sui tabbeoﬁeétsnsbased agedor Ml @drinins enfcltigh th&tfmhi@wim krfou:l er s
and extenders

deri vat i ves? the artb?ﬁg?’ﬁ S?é%téﬁ%go%h%iigﬁr HS%R@? h?/fnrcqg:;liﬁe%se%l and

ot her 20 inveatﬁuhoseoﬂp@mm ivEsFomgiandt ese géhatistexed pol yvinyl -
pyrroli do“ onf®hd Hé'.t @xﬁei“éo %Ugﬂ A4 §6" Ol fio ever }S1 UH0r ati ng
car onat e an car bo

agent s suc as cal ci u |um ate agents for
ret &Pdi ng 8hS58PYt PN SERRACHRlly be uﬁﬁfr\éf ﬂﬂnth?eﬁ'ﬁ@‘fm@h‘: &fel erators such

as quater néﬁ&oﬁ@’&?ﬂbb‘ﬂhz& ma3i' W%C&%&&aaﬁrﬁﬁé'ﬁ&@ﬂ%ta%t% as
cetyl al coh nonost earate;  adsorptive carriers _such as

|
kaol i n andog the db%ﬁﬁgﬁrtelnat‘r{faﬂ%% O ESEERASES  t HPRrarysMavuiand

magnesi um limitedst@ashbes ands sddthgoliyekhrh1gl §6016wing medical
The conpounds al.so_can %} mul at as elixins or 30 sol utions for

conveni ent PhPEFLRARFF nF Y a?? oEP'P%Jr0 Foi-uti ons appropriate for

par &bt eral adm ni st r asi osedf berekanptke tbeyrm ref fecthtreaaumsent armeans

subcut aneogﬁ 1'11@& rﬁyegg#féO&r?&It&é the &arese d!l}l‘lfglq@iéydvgjslg‘fﬁ'le% or ounds are

well suite ormJ ed rel'ease ns and the
like. The ggpablef@,ﬁ nal bey brsinat e ssoctonst pfuted vmousmey rel ease the

active ingpeeheNbgoBhy Sén@lefSialardh dRRLEILEY! arThe spec PNSIRILII cal
locati on, Bgsglgé%pgggé 2& fgiéggégdt;égirdlng to this invention will,
20 of course, be determined by the particular circumstances
surrounding the case including, for example, the compound
administered, the route of administration, the state of being
of the patient, and the pathological condition being treated.
A typical daily dose will contain a nontoxic dosage level of
25 from about 5 mg to about 600 mg/day of a compound of the
present invention. Preferred daily doses generally will be
from about 15 mg to about 80 mg/day.
The compounds of this invention can be administered
by a variety of routes including oral, rectal, transdermal,
30 subucutaneus, intravenous, intramuscular, and intranasal.
These compounds preferably are formulated prior to
administration, the selection of which will be decided by the
a;tending physician. Thus, another aspect of the present
invention is a pharmaceutical composition comprising an
35 effective amount of a compound of Formula I, or a
pharmaceutically acceptable salt thereof, optionally



X-9712 -134- coatings, envel opes, and

protective matrices may be nmade, for exanpl e, from polyneric

subst ances or waxes. Compounds of fornmula |, alone or in
conbi nati on wi th a pharnmaceutical agent of the present invention, 5
general |y wi-bl7ibe administered in a comasni ent fornul ation. The
follow ng formul ati on exanples only are illustrative and are not

intended to limt the scope of the present invention. '

For nul ati oment@ining an effectiven amemntopfubatirogenwdl chrégRstot. '8ack i ve

i ngredi ent leAchyrrQbrd 88hhelf, or excighlerie
thereof. © gﬁggﬁaéﬁ?ﬁﬂ?@?&%ﬁg%éégﬁa%ﬁ ﬁhéapéﬁ es 15e or e Eg}d gel atin
capsul es are Bhentrepl (agrtepsipwedients in such FoEBUllfioRs ng t he

| ngredi ent comprisefCErdR 0 'OE el &Y. 9% by weight of the fortullatickRO0
Stargh, NF_ . 1 ble® 0,.-..6250 Starch flowabl e
powder By "pharmaceuticglly gggeptable” &f| ig Bi&apF Fhe S5 i st okes
0 - 15 diluent, excipients el feaimulatiobeabompamilpléewttianged i n
conpl i ance . Wth.fthe re a Lall.on royid .

A tabl et f8FﬁﬁFa§F€ﬁ£$§é€?%6%€§§&hgkﬁaxﬁég§éb' gngiﬁééegg%ﬁﬁifﬁﬁﬁimﬁq
X-9712 the recipient therecfl35- Formul ati on 2: Tablets

| ngr edi ent ' | ' i ngredi ent
2.5 - 1000 @F’Fﬁf‘&?‘%&%ﬁ%c’?%&ﬁ%ﬁk of the EbL¥Ry 107 Cd BT

Si | +8on di ériveatippnean be prepared by procedgres kngwn in the art
using well known and readily available ingredients. For

example, the compounds of formula I, with or without an
estrogen or progestin compound, can be formulated with common
excipients, diluents, or carriers, ahd formed into tablets,

15 capsules, suspensions, powders, and the like. Examples of
excipients, diluents, and carriers that are suitable for such
formulations include the following: fillers and extenders
such as starch, sugars, mannitol, and silicic derivatives;
binding agents such as carboxymethyl cellulose and other

20 cellulose derivatives, alginates, gelatin, and polyvinyl-
pyrrolidone; moisturizing agents such as glyvcerol;
disintegrating agents such as calcium carbonate and sodium
bicarbonate; agents for retarding dissolution such as
paraffin; resorption accelerators such as guaternary ammonium

25 compounds; surface active agents such as cetyl alcohol,
glycercl monostearate; adsorptive carriers such as kaolin and
bentonite; and lubricants such as talc, calcium and magnesium
stearate, and solid polvethyl glycols.

The compounds also can be formulated as elixirs or

30 solutions for convenient oral administration or as solutions
appropriate for parenteral administration, for example, by
intramuscular, subcutaneous or incravenous routes.
Additionally, the compounds are well suited to formulation as
sﬁstained release dosage forms and the like. The

35 formulations can be so constituted that they release the
active ingredient only or preferably in a particular
physiological location, possibly over a period of time. The



Stearate acid 5 - 15 5 The
conponents are bl ended and conpressed to formtablets.

Alternatively, tablets each containing 2.5 - 1000 ng of active
ingredient are nmade up as follows: Formul ati on 3: Tablets 10

| ngredi enty_g712 Quantity (no/izapl et) Active ingredi ent

25 - 1000 Starch 45

Cel l ul ose, mcrocrystalline 35 Pol yvi nyl pyrrol i done
4 (8sad g sol ehvelopas Wairel protectlvsmammﬁm by et meldeg elfogrl ose
4.5 nesi u e 0.5 - Talc

1 aﬂpfe, E%éﬁ é§§§Wﬁfﬁ9uﬁ%§§tgﬁFes PLr'&H®Snd cell ul ose are

passed through a No. CaBpmends b S, fagmme dnd adbredor hbRoggipimation  The
sol ution Ow ﬁﬂﬂ%ﬁ%éé&ﬁi n%§%§mﬁh&69hﬁ‘§9eégﬁt 1nventﬁﬁ§U|ta”t powder s

whi ch are t en passe roug

si ev
grantll es séepebaibbedvile kR jadnigisyered &n a conv%gkaE1 %ﬁFﬁﬁﬁh a No.
18 nmesh U. e SE€VEowihe SOhBtion exa@dlbeXyABy he&e simwdtrarm@@esmm

stearate, and talc reV|ousI passed t si eve,
are then a@l’él%dm"t mte’{’%e‘i «%‘e\/\ﬁFEHe E @?grﬁ’;ﬁsfﬂ’t are’s ﬁﬁﬁlnessed

on a 20 t abl et machi ne to yleld t abl ets. Suspensi ons
each containing 0.1 - 1000 F;rmulaﬁgﬁﬁﬁnent per 5 mM dose are nade
as follows: X—9712 - 136-

Forb@l ation 4: Suspefisi bhe formulations which folhgwedlantive

Quanti ty (méée@.%nt" éo‘cé'é/?tﬁicrxﬂlrdeg'feﬁarmula I, or a salt56'>rng 0.1 -

1000 ny P um Car boxyne celTulose
Syr up solvate thereof. 1.25 ng

Formulation 1: Gelatin Capsules
15

Hard gelatin capsules are Quantity (mg/capsule)
prepared using the

Ingredient
Active ingredient 0.1 - 1600
Starch, NF 0 - 650
starch flowable powder 0 - 650
Silicone fluid 350 centistokes 0 - 15

The formulation above may be changed in compliance
with the reasonable variations provided.
A tablet formulation is prepared using the
20 ingredients beldw:



Benzoic acid sol ution 0.10 nL Fl avor

g.Vv. Col or g.Vv.

Purified water to 5 nm 5 The medi canent
i s passed through a No. 45 nesh U. S. sieve and m xed with the sodi um
car boxymet hylo¢ed | ul ose and syrup to -i135- forma snooth paste. The
benzoic acid solution, flavor, and color are diluted with sone of
the water and added, with stirring. Sufficient water is then added
to produce Fédemiblation r2quiTéd era une. An aerosol solution is
prepared containing the foll ow ng I ngredients: 15 For mul ati on
5: Aer osot trgredi-ent Quartity (%
by wei ght) _Act fngredierdi ent Quantity (mg/tablet)

0. 25 t hanol .

25. 75 Ag%ﬁ%%e}?%ﬁﬁd%ﬁ?%(jﬂ or odi f | uor omet hane) 2.5 - 1000

70. 00 Cellulose, micriwryvadiildénengredi ent is M&&d wi&3P et hanol and

t he ' (o] tion of the propellant. 2 ooled to 20
30[err] C %qhic(ii%lélgns e‘rreéd t%n{aé(a;i | 1'i ng devi ce. The??equi%rse(ﬁ anount
is then fedSteamase seddss sieel container and diluted - 15 with the
remai ni ng propellant. The valve units are then fitted to the

cont ai ner. X-9712 -137-

Suppositories are prepared as foll ows: . Forrul ati on 6:

?Upygiitg;:f%$ §omponents are blendeRIELRH! EOhpressed to fornUABEkY.
o PP y Alternatively, tablets each containing 2.5 - 1000

mg of active ingredient are made up as follows:

§

rmulation 3: Tablets
10
Ingredient Quantity {(mg/tablet)
Active ingredient 25 - 1000
Starch 45
Cellulose, microcrystalline 35
Polyvinylpvrrolidone ' 4
(as 10% solution in water)
Sodium carboxymethyl cellulose 4.5
Magnesium stearate 0.5
=§glc - 1
The active ingredient, starch, and cellulose are
passed through a No. 45 mesh U.S. sieve and mixed thoroughly.
The solution of polyvinylpyrrolidone is mixed with the
resultant powders which are then passed through a No. 14 mesh
15 U.S. sieve. The granules so produced are dried at 50°-60° C
and passed through a No. 18 mesh U.S. sieve. The sodium
carboxymethyl starch, magnesium stearate, and talc,
previously passed through a No. 60 U.S. sieve, are then added
to the granules which, after mixing, are compressed on a
20 tablet machine to yield tablets.

Suspensions each containing 0.1 - 1600 mg of
medicament per 5 ml dose are made as follows:



Active ingredient 250 Saturated fatty

acid glycerides 2,000 5 The active
i ngredient is passed through a No. 60 mesh U.S. sieve and suspended
in the saturated fatty acid gl ycerides previously nelted using the
m ni mal necesgaAry heat. The m xtupg-is then poured into a
-suppository nold of 10 nom nal 2 g capacity and allowed to cool.
An intravenous formulation is prepared as foll ows: Forrmul ation 7:
I ntravenous Sol ution 15 I ngr edi ent
Quantity 51 g;ﬁﬁﬁ'ig‘ﬁeéi-”g‘s@ Lehk;ions 50 ng
I'sotoni ¢ sarPHe . ) Sbehbion 1,000 nL The
solution of _fhe_above ingredients is Lntravenously administered. to a
patient at a rate of apoubylene m. per ”‘”Ugﬁanggty (mg/5 FRT{yul ation 8:
Conbi nat i om€Capsutet+— FTTgTEdT et
Quantity (ragtciapsulngredient Active ingredient 0.1 - 1000 mg
50 FE SR ethyl cellulose 50 Avicel pH
101 S tarboxymethyl cellulg starch 108"
117. 50 Syr@i |icon Ol 1.25 ng . Tween
80 Benzoic acid solution 0.50 Cap- 13 il
0. 25 X-9712 -138- v
For nul at i orf ©V®nbi nati on Capsul e || : 4.v.

Color g.v.

Purified water to 5 mL

5 The medicament is passed through a N9. 45 mesh U.S. sieve and

mixed with the sodium carboxymethyl cellulose and syrup to
form a smooth paste. The benzoic acid solution, flavor, and
color are diluted with some of the water and added, with
stirring. Sufficient water is then added to produce the

10 required volume.

An aerosol solution is prepared containing the following
ingredients:

15 Formulation 5: Aerosol

Ingredient Quantity (% by weight)
Active ingredient 0.25
Ethanol ’ 25.75
=g;opellaqg=22 {Chlorodifluoromethane) _ 70.00

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



I ngredient Quantity (ng/capsul e) Active ingredi ent

50 Nor et hyl nodr el 5 Avi cel pH
101 82. 50 Starch 1500
90 Silicon O 2 Tween 80
0.50 5 g-gRapnmulation 10: Conbi nat igg7Tabl et
I ngr edi ent Quantity (ng/capsule) Active ingredient
50 Premarin 1 Corn
Starch NF suppositories are prepared as foBlbws: Povi done, K29-32
6 Avi cel pH 101 41.50 Avi cel
pH 102 , ) . 136.50 Cr ospovi done XL10
2.50 Foagudsiapnst ear@irpositories 0. 50
Cab- O Si | 0. 50 X-9712
(EPO) 139" . r—Crarm ) 1.
A conmpound_af fnrnln;ﬁngredlent Quant it r{mg/suppository) .
wherein ¢ Rlerr] is -H -OH - C[err] err] al kyl),
OCOC[err]ﬁ[Cthe in err] C[err] 258
Saturated fatty acid glyceérides 2,000 —
5

The active ingredient-is passed through a No. 60
mesh U.S. sieve and suspended in the saturated fatty acid
glycerides previously melted using the minimal necessary
heat. The mixture is then poured into a suppository mold of

10 nominal 2 g capacity and allowed to gool.

An intravenous formulation is prepared as follows:

Formulation 7: Intravenous Solution

15
Ingredient Quantity
Active ingredient ' 50 mg
Isotonic=§aline 1£§00 mL
The solution of the above ingredients is
intravenously administered to a patient at a rate of about 1
ml: per minute.
20
Formulation 8: Combination Capsule I
Ingredient Quantity {(mg/capsule)
Active ingredient 50
Premarin 1
Avicel pH 101 : 50
Starch 1500 117.50
Silicon Oil 2
Tween 80 0.50

Cab-0-8il 0.25

o R R R R N O R R R R O R R R R R R O O A I R~
e e S



alkylj, or -OSOerr] (derr]-Cerr] alkyl); 10 Rlerr] is
-H -OH - err]-Cerr] alkyl), -OCOJerr]Herr], -OCCOderr]-Cerr]

al kyl), -Gsgerr](derr]-Cerr] alkyl), or halo; Rl err]
is 1-piperidinyl, 1-pyrrolidinyl, nethyl-1- pyrrolidinyl,

di met hyl - 1xpyvi9l i di nyl, 4-norpholino,-138- di et hyl am no, di et hyl am no,
di i sopropylam no, or 1- 15 hexanet hyl enei m no; nis
2 or 3; and Zis -0- or -S; or a .
pharmaceutically acceptable salt thereof. 20 2. A
conpound aﬁ.&ﬁﬁ\ﬂiﬁﬁﬁ?ﬁ aidBpbwherehkncRbetik 8 1-piperidinyl and n
is 2, or a pharmacéutrcally acceptable salt thereof.

3. A conpaund . according to Claim?2 wherein Z is 25 A TN T - T
pharmaceutical |y accepiablhecsalt thereof. vantity (mg/capsuldh A
conpound gl y - a €rr] is
-Q(Cerr] -Breive maxadiendr a pharnaceutical ly 50 acceptabl e salt
thereof. 3forethylnodrel X-9712 (EPO) 5 - 140-

5. A conpound_according to Claim4 wherein R err] i% -CCH err],
or a phar nB¥aGet i 13Pdacceptabl e salt thereof. 82.50 6. A
conpound agegrehngsg® Claimb5 wherein said 5 salgty t hereof is the
hydrochl orj de.salt.. 7. A compound according to C aim
3" wherein é%ZFFTné%HL Rlerr] each are -OH, or agpharnaceutically

accept abl eTgakn_ 80 thereof. 10 _ 8.50 A coggoun%
according to Jaim 7 wherein said salt thereof is the hydrochloride
Salté Formulation 10: Combination Tablet
* .
Ingredient _Ouantity {mg/capsule)

Active ingredient ' 50

Premarin 1

Corn Starch NF 50

Povidone, K29-32 6

Avicel pH 101 41.50

Aavicel pH 102 136.50

Crospovidone XL10 2.50

Magnesium Stearate 0.50

Cab-0-8il ) : 0.50




9. A pharmaceutical formulation conprising as an 15 umﬂ umﬂl Hl ml
a conpound as clained in any one of C ains 1to 8, an

estrogen or progestin, associated wi th one or nore pharnaceutlcal
acceptabl e carriers, exci pients, or diluents therefor. 20
10. A congg@wQ2oHEmhg formula XIV -139-
[err] 25 Rlerr] is -Hor -ORerr] in which Rerr]
i s a hydroxy protecting group; Rlerr] is -H halo,

-OR[err ]I idiasm:ch R err] is a hydroxy protecting group; and
Rlerr] is a |eaving-group; 30 or a pharmaceutically acceptable salt
t her eof . X-9712 (EPO -141-
11. A conpound accor ding tho COFRPHPEOORNEPEFHLARTer 1 | and Rlerr] each
are -OCH err], and Rerr] is brono, or a pharnaceutically accept abl e
salt thereof. 5 12. A,gonpound of the fornmula [err]

R?- (CH) 5O |

wherein

Rl is -H, -OH, -0(C3;-C4 alkyl), -OCOCgHs, -0OCO(C31-Cg
»

alkyl), or -0805(Cx-Cg alkyl);

10 R2 is -H, -OH, -0{C3-C4 alkyl), -OCOCgHsg, -OCO(C1-Cg

alkyl), -0803(Cy-Cg alkyl), or halo;

R3 is l-piperidinyl, 1-pyrrolidinyl, methyl-1-

pyrrolidinyl, dimethyl-l-pyrrolidinyl, 4-morpholino,
dimethylamino, diethylamino, diisopropylamino, or 1-
i5 hexamethyleneimino;
n is 2 or 3; and
Z is ~O- or -S5-;
or a pharmaceutically acceptable salt thereof.

20 2. A compound according to Claim 1 wherein R?® is

l-piperidinyl and n is 2, or a pharmaceutically acceptable

salt thereof.

3. A compound according to Claim 2 wherein Z is

25 -0~, or a pharmaceutically acceptable salt thereof.

4. A compound according to Claim 3 wherein R! is

~OH and R? is -0(C3-C4 alkyl), or a pharmaceutically
acceptable salt thereof.
30



wherei n I CTRERULRCRRTR R 1 L1

hydr oxy 10 protecting group;

-ORlerr] in which Rlerr] is a hydroxy protecting group;

Rlerr] is -H or a hydroxy protecting group which can be sel ectively
renoved; k59712 (EPO) Rlerr] is nom@xistent or =0; and

Zis -0- or -S; or a pharmaceutical ly acceptable salt thereof.

13. A conpound according to Caim12 wherein R err] 20 and Rl err] each
are -OCH err], Rerrd.isxa Idmebami] atsondngxictEntin dnghérein r?2 1s - O,

or har t| | Ly 14. A
conpognd accordlgg %op%§ él E&Féﬁg%le salt th%r?ﬁerr] each are

-OCH err], Rerr] is -H, R[err] |s =0, and Zis -0-, or

phar naceut i cal | y aCQﬁptaQ.%oﬁ@b&nhhgé§8£d3ng to Claim 5 wherglﬁSSadeO”pound

of the formyl a X-971
[er ] Init thereof is the hydrochloride salt.

7. A compound according to Claim 3 wherein R! and
R? each are -OH, or a pharmaceutically acceptable salt

thereof.
10
8. A compound according to Claim 7 wherein said
salt thereof is the hydrochloride salt.
9. A pharmaceutical formulation comprising as an
15 active ingredient a compound as claimed in any one of Claims
1 to 8, and, optionally, estrogen or progestin, associated
with one or more pharmaceutically acceptable carriers,
excipients, or diluents therefor.
20 10. A compound of the formula XIV
RY
Rla S
Il
O
) X1v
wherein
25 Rla ig -H or -OR3® in which R? is a hydroxy

protecting group;
R%a is -H, halo, or -OR® in which R® ig a hydroxy
protecting group; and
R® is a leaving group:
30 or ‘a pharmaceutically acceptable salt thereof.



WS s protecting e S Tor ~oterrd o wien AN HININELN

-OR[err] in which Rerr] is a hydroxy protecting group; and

‘Rerr] is 1-piperidinyl, 1-pyrrolidinyl, nethyl-1- pyrrolidinyl,

di net hyl - Ixpyry®l gghigyyl , 4- nor phol i no-140- di met hyl am no, di et hyl am no,
di i sopropyl am no, or 1- hexanet hyl enei m no; nis 2 or
3; and Zis -0- or -S; or a pharmaceutically
acceptabl e salt t hereof . ASompound accordingléo AL s nvdhearedor ditdg to

daim 15 Mﬁﬁ? el @L@érLre —QFH%Engkd{ rr% ngﬂoargﬂ §$é§§¥ﬂgce4§%?§ﬂlf S

1- pi peri di ny nis ceutica
acceptableaseﬁptabﬂﬁwaalt th2@eof. 17. A process for preparing
conpounds of formula I [err] wherein

X—9712 (EPO Rlerr] is -H or
-OR[®Zrr] in which Fﬁ%%r] 3SFQmEQﬂndaoﬁyGP§x§0rmUla protecting group;
Rlerr] is -H halo, -OR[err] in which Rerr] is -Hor a hydr oxy

protecting group; 5 RS
met hyl - 1- pyrrolidinyl, di
di met hyl am no, diethylam no, diisp

Rlerr] is 1-piperidinyl, 1-pyrrolidino,
-1-pyrrolidino, 4-norpholino,
| am no, or 1-

Z .
N\ O w2
Rrla S
£11
wherein *
Rla is ~-H or -OR? in which R’ is a hydroxy
10 protecting group;

R?2 ig -H, halo, or -OR® in which R® is a hydroxy
protecting group;

R® is -H or a hydroxy protecting group which can be
selectively removed;

15 Rl is non-existent or =0; and
Z is ~0- or -S-;
or a pharmaceutically acceptable salt thereof.

13. A compound according to Claim 12 wherein R12
20 and R%% each are -OCHaz, R® is -H, Rl is non-existent, and Z

is -0-, or a pharmaceutically acceptable salt thereof.
14. A compound according to Claim 12 wherein Rle
and R%2 each are -OCH3, R® is -H, Rl is =0, and Z is -0-, or

25 a pharmaceutically acceptable salt thereof.

15. A compound of the formula



| ihgx?(r)r?t 2?” egel m "o or a pharmaceut |ncialsl 3 g(r:cgpt :Bldelgal t Hmm m!t““u lmﬁ! mi

conpri si ng a) oxi di zing the sul fur atom’of “a formul’a
AY conpound [err]

wherein x-9712 (EPO) Rlerr] and Rigpr] are as previously defined; and
Rlerr] is a | eaving group; 20 b) reacting the product
of step a), a conpound of formula XV

[err] WirE h (@upuclgophiei ¢ group of the fornul a

X-9712 (EPO) - 124~

[err]

wherein
Rla ig ~-H or -OR3 in which R7 is a hydroxy
5 protecting group:
R?2 is -H, halo, or ~OR® in which R® is a hydroxy
protecting group; and N

R3 is 1-piperidinyl, 1l-pyrrolidinyl, methyl-1-
pyrrolidinyl, dimethyl-l-pyrrolidinyl, 4-morpholino,
10 . dimethylamino, diethylamino, diisopropylamino, or 1-
hexamethyleneimino;
n is 2 or 3; and
Z is ~0~ or -S5-;
or a pharmaceutically acceptable salt thereof.

i5
16. A compound according to Claim 15 wherein Rz
and R22 each are -OCH3, R3 is l-piperidinyl, n is 2, and Z is
~-0~, or a'pharmaceutically acceptable salt thereof.

20 17. A process for preparing compounds of formula I

R3-(CH;,) o-0O

B

-0

Rla

wherein



of step b). & compound of - formia xa rEd”Ciﬂﬂlﬂl”lﬁlQﬂlﬁﬂ‘Mljmﬂ\

10 to provide a conpound of the fornula o [érr

d) optionally renoving the Rlerr] and/or R err] hydroxy 15 protecting
groups, wrermpr2s&Erg) of the product eld3tep c); and

e) optionally formng a salt of the product of step ¢c) or step d).
X-9712 (EPO) ' - 145-

Ri2 ig -H or -OR7® in which R72 is -H or a hydroxy
protecting group;

R22 ig -H, halo, or -OR®2 in which R82 is -H or a
hydroxy protecting group;

5 R3 is l-piperidinyl, l-pyrrolidino, methyl-1-
pyvrrolidinyl, dimethyl-l-pyrrolidino, 4-morpholino,
dimethylamino, diethylamino, diisopropylaminc, or 1-
hexamethyleneimino;

n is 2 or 3; and
10 Z is ~0- or -S8-;
or a pharmaceutically acceptable salt thereof, comprising

a) oxidizing the sulfur atom of a formula IV

compound ' ¥
RS
S
15 Rla
v
wherein

rRl2 and R?2 are as previously defined; and
R? is a leaving group;

20
b) reacting the product of step a), a compound of
formula XIV

R

i

la

R 0]

25 X1V

with a nucleophilic group of the formula



phar maceutical ly acceptable salt thereof, as clained

18. A process for preparing a compound of formla |H“mﬂ%“ﬂw“ﬂll“
(

Clainms 1 to 8 conprising a) 5 A)
Reduci ng a conpound of formula XVi [err]

wherein 1Gt-9712 (EPO) Rlerr] is -H-o44-OR[err] in which Rlerr] is -H or
a hydr oxy protecting group; Rlerr] is -H halo, or
-OR[err] in which Rerr] is -Hor a hydr oxy protecting group;

Rlerr] is 1-piperidinyl, 1-pyrrolid 0,cﬂetbﬂ£n}q@15 pyrrolidinyl,

di met hyl - 1- pyrrolidi no, 4-norpho di met hyl am no, di et hyl am no,
di i sopropyl am no, or 1- ¢ el hyl enei m no; nis 2
or 3; and. Zis/ 0o -S-; 20 or a pharmaceutically
acceptabl e salt thereof; Rr12 (B) reacting a conpound
of formula Ilb [err] X-9712 (EPO)
- 146- wherei n Rlerr] is a hydroxy protecting

group; andvherein R? is -OH oR[e$H] and Z are as defined above;

5 c) reducing the product of step b), a compound of

formula XVI .
R3- (CHz)n~O‘©
A

10 to provide a compound of the formula

R3- (cm)n—o‘@
Z
Rla S

d) optionally removing the R2 and/or R22 hydroxy
15 protecting groups, when present, of the product of step c};
and
e) optionally forming a salt of the product of
step ¢} or step d).



\?/nerei \r,1Vith 2 compound of fc()?rimsjlg IVeavi ng group; and 10 H!““clmlﬁ“mmglm

as defined above; (C reacting a compound of
“formula Ilb [err] wher ei n
Rerr], Rhyergha 5&@@0¥ are as defined apgye, with an al kyl ati ng agent
of the fornmula 20 Q (CHerr]) [err]-Q
wherein Qand Q is the sane or different |eaving group, the pr oduct

of whi ch is then reast.edawplbctspi geki gir8paring a compauyky offi dopsula
met hyl - ﬁ¥rrolim

8 b T o gl B ot L

di met hyl a

1- hexanet hyl emgi pheepfoflaims 1 to 8 comprising (D) for a conpound of
formula | wherein Rggrr] or Rlerr] is -H and the other Rlerr] or
Rlerr] substituent is - 1) formng a

trifdate of the hydroxy 36) Reglicddg 8f CAMPOWPS UPE @ﬁr%qiﬁ'ﬁﬁﬁnula
X-9712 (EPO) - 147-

R3- (CH3) -0

/)
S

Rla "
€]

#
XVI
wherein
10 Rla is -H or -OR’2 in which R72 is ~-H or a hydroxy

protecting group:;

R22 is -H, halo, or -OR82 in which R8@ is -H or a
hydroxy protecting group;

R3 is l-piperidinyl,.l-pyrrolidino, methyl-1-

15 pyrrolidinyl, dimethyl-li-pyrrolidino, 4-morpholino,
dimethylamino, diethylamino, diisopropvlamino, or 1-
hexamethyleneimino;

‘ n is 2 or 3; and
Z is -0- or -S-;
20 or a pharmaceutically acceptable salt thereof;

{B) reacting a compound of formula IIb

HQO

25 IIb



: err) sl “and 5 Riert] 15 oM fﬂllﬂﬂlllﬂ‘ﬂlli IR
]

r

err]-

(derr]-Cerr] alkyl); provi ding when Rlerr] is -OH, ‘R é *

(derr]-Cerr] alkyl), and when Rlerr] is -O(Cerr]- C[err]
IkyI) R #-8]7 12s (Ees) -l4&ferr] is 1-piperidinyl,
1-pyrrolidinyl, nethyl-1- pyrrolidinyl, dinmethyl-I-pyrrolidinyl,

4- mor phol i no, 10 di met hyl am no, -di et hyl am no, dii sopropylam no, or 1-
hexamet hy Wég&gR#INO; nis 2 or 3; and z

is -O or -S; R7 9k A Hygfg@eyfég@édmga%ggbabgﬁdsalt t hereof, and 15
ii) reducing the resy tlng triflate b)

Ly
optional ly renDV|ngI% 3 n%1%ﬁ%g?$néﬁ§iﬂ$626 ove'protectlng group or

groups; and optionally formng a salt -of the

pro g?%u?%thag cP@# ag)ogrfgéﬁﬁpénv 25 19. A conpound

of of Claims 1 to 8 for use as an
agent for alleviating the ynpﬁ@ﬁshof Post menopausal syndrone.

20. A conpound according to Caim 19 whgrein said 30 post menopausal
syndronme condition.is osteoporosis, a related cardi ovascul ar -

di sease, WPS@PPﬂpldenla or hornonal |l y- dependent cancer.

Q is a leaving group: and
10 R3 is as defined above;

{C) reacting a compound of formula IIb

HO,

A
\ O R2a
R70 S

15 , IIb

wherein
R22, R7, and Z are as defined above, with an
alkylating agent of the formula
20 Q- (CH21n-Q’
wherein Q and Q' is the same or different leaving group, the
product of which .is then reacted with l-piperidine, 1-
pyrrolidine, methyl-l-pyrrolidine, dimethyl-l-pyrrolidine, 4-
morpholine, dimethylamine, diethylamine, diisopropylamine, or
25 l-hexamethyleneimine; or

(D} for a compound of formula I wherein R! or
R? is -H and the other R or R2 substituent is -OH,
| i) forming a trifliate of the hydroxy
30 molety of a compound of the formula



?%Serﬁlza( :EP;))S clainmed in any 5#38- of Clains 1 to glf o'rA\ ﬁgeﬂiﬁnmqmwmmm

for inhibiting uterine fibroid disease, endonetriosis, aortal snooth
“muscle cell 5 proliferation, or restenosis.
X-9712 (EPO) ~147-
R3~ (CHz) n=0\ :
Z

wherein
Rlc is -OH or -0-(C3-Cs alkyl): and
5 R2¢ ig -OH or -0-{C1-Cs alkyl):
providing when RI¢ is -OH, R2¢ is -0-{C;-C4 alkyl), and when
Ric is -0-(C1-Cs alkyl) R2¢ ig -OH;
R3 is l-piperidinyl, 1l-pyrrolidinyl, methyl-1-
pyrrolidinyl, dimethyvl-l-pyrrolidinyl, 4-morpholino,
10 dimethylamino, diethylamino, diisopropyvlamino, or 1-
hexamethyleneimino;
n is 2 or 3; and
z is QO— or -S-;
or a pharmaceutically acceptable salt thereof, and

15
ii) reducing the resulting triflate
moiety;
b} optionally removing the remaining hydroxy
20 protecting group or groups; and
c) optionally forming a salt of the product of
step a) or step b).
25 19. A compound of formula I as claimed in any one

of Claims 1 to B for use as an agent for alleviating the
symptoms ©of postmenopausal syndrome.

20. A compound according to Claim 19 wherein said
30 postmenopausal syndrome condition is osteoporosis, a related
cardiovascular disease, hyperlipidemia, or hormonally-
dependent cancer.



RO

X~-9712 (EPO) ~148-

21. A compound of formula I as claimed in any one
of Claims 1 to 8 for use as an agent for inhibiting uterine
fibroid disease, endometriosis, aortal smooth muscle cell
proliferation, or restenosis.
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X-9712 ~149-~

Abstract

BENZOTHIOPHENE COMPOUNDS, INTERMEDIATES, COMPOSITIONS AND METHODS

The present invention provides pharmaceutically
active compounds of formula I

R}- (CHy) O

Z
R? S

I
wherein
R! is -H, -OH, -0(C;-C4 alkyl), -OCOCgHs, -OCO{C1-Cg

‘alkyl), or -0S03({Ca-Cgs alkyll;

R?2 is -H, -OH, -0(C1-C4 alkyl), -OCOCgHs, -0CO(C3i-Csg
alkyl), -0S03{C2-Cs alkyl), or halo; ' '

R3 is l-piperidinyl, l-pyrrolidinyl, methyl-1-
pyrrolidinyl, dimethyl-l-pyrrolidinyl, 4-morpholino,
dimethylamino, diethylamino, diiscopropylamino, or 1-
hexamethyleneimino;

n is 2 or 3; and

z is -0- or -5-;
or a pharméceutically acceptable salt thereof.

Further provided are pharmaceutical compositions of
compounds of formula I.



