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Treatnment of Central Nervous System Disorders with Sel ective Estrogen
Recept or Modul ators 5 Techni cal Field The present
application relates to nedical methods off tteatnent. Mre particularly, the
present invention concerns the use of a class of substituted
benzo[ b] t hi ophene conpotirsatimentt ltef (Cearstrech iNafvoepr&gstem, nood sw ngs,
and 10 Al zheiner's di seTrissdriegiad iveitils Seleweive s enbgeBackgr ound of the
Invention In addition to the welRedigstse MethEdteess of estrogen on
reproductive tissue, bone and chol esterol netabolismin 15 post-nenopausal
wonen, it is known that estrogen has a nunber of actions in the central
nervousssystemw th both somatic drechreiwel ddéldonsequences. In
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Wlson, et a rlatrlc 47 (1963)). The mechani sm for
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estrogen on bi ogenic am nes such as serotonin (cf. M Aylward, Int. Res.
Conmmuni cati ons System Med. Sci., 1: 30 (1973). In the area of nenory and
cogni tion enhancenent, S. 3Badkmrdoumd ofttiae . InVenthoneur oendocri nol ogy,

17: 485-495 In addition to the well documented effects of estrogen

on reproductive tissue, bone and cholesterol metabolism in

15 post-menopausal women, it is known that estrogen has a
number of actions in the central nervous system with both
somatic and behavioral consequences.

In climacteric women, anxiety, depression, tension and
irritability begin during the perimenopause and can be

20 correlated to reduced estrogen levels. Estrogen replacement
therapy has been recommended for the treatment of these
symptoms (cf. J. Malleson, Lancet, 2: 158 (1953) and R.
Wilson, et al., J. Am. Geriatric Soc., 11:347 (1963)).

The mechanism for the protective effects of estrogen

25 against depression and mood swings is not well understood,
but may be related to the potential effects of estrogen on
biogenic amines such as serotonin (cf. M. Aylward, Int. Res.
Communications System Med. Sci., 1: 30 (1973).

In the area of memory and cognition enhancement, S.

30 Phillips, et al., Psychoneuroendocrinology, 17: 485-495
(1992) have reported that in surgically menopausal women
given estrogen, scores in immediate and delayed recall tests
are greater than in similar women not given estrogen. 1In a
prospective cohort study in post-menopausal women, A. H.

35 Paganini-Hill, et al., Am. J. Epidemiol., 140(3): 256-261
(1994) demonstrated that the risk of Alzheimer’s disease was
less in estrogen users as compared with women who did not
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however, by the disadvantages of long-term estrogen therapy
associated with the risks of developing reproductive tissue
cancers. _

Women on estrogen replacement therapy develop
endometrial cancer at rates three to six times higher than

15 nonusers after three to six years of use; after ten years
on estrogen replacement therapy, the risk ratio increases to
tenfold. A growing body of literature suggests that long-
term (i.e. 10-15 years) causes a thirty to fifty percent
increase in the risk of breast cancer.

20 Thus, there is a need for the development of compounds
which are alternatives to estrogen possessing the same
beneficial effects on depression and mood swings and on the
treatment of Alzheimer’s disease, but which lack the

)5 detrimental effects on reproductive tissue.

Brief Summary of the Invention

In accordance with the present invention, there is
30 provided a method of treating in a patient in need of such
treatment, a central nervous system disorder selected from
depression, mood swings, and Alzheimer’s disease comprising
administering a therapeutically effective amount of a

compound having the structure
35



20 wouwesiss28here is a need for the devel opment of conpBGHY8HRIZEN are
alternatives to estrogen possessing the sanme beneficial effects on
depression and nood swi hgs and on the tregtnent of Al zheiner's disease, but
which lack the detrinmental effects on réproductive tissue. 25 Brief Summary
of the Invention In accordance with the present invention, there is 30
provided a nmethod of treating in a patient in needR8f such treatnent, a
central nervous system di sorder sel ected fron1depr$ssion, nood sw ngs, and
Al zhei ner' s di sease conpri sing adninisteringfﬁ erapdutically effective
amount of a conpound having the structure 3§ - 3 - [err] or a

phar maceutical |y acceptable salt or pr o- dr, g§$ ereof. 5 In the
structure shﬂwshadmv@e efReplatel and R err] re i pdependently sel ected from

t he group con oxy and al koxyN\o#Z~one to four carbon atons.
Rlerr] and R[ ndently sel ected frommethyl or ethyl, or

Rl err] and R[err a gether th the @trogen atom10 to mhlch t hey

are attached, forma pyrroI|d|no rrolldlno di et hyl pyrrolidi no,
pi peri di no, nnrphollno or hexa LQyI nei g no ring. The conpounds of the
present invention are selecti g S 2

’

or a pharmaceutically acceptable salt or pro-drug
thereof.

5 In the structure shown above, R! and R? are
independently selected from the group consisting of hydroxy
and alkoxy of one to four carbon atoms.

R3 and R%? are independently selected from methyl or
ethyl, or R3 and R%, taken together with the nitrogen atom
10 to which they are attached, form a pyrrolidino,
methylpyrrolidino, dimethylpyrrolidino, piperidino,
morpholino, or hexamethyleneimino ring.
The compounds of the present invention are selective
estrogen receptor modulators (SERM’s), that is, compounds
15 which produce estrogen agonism in one or more desired target
tissues while producing estrogen antagonism and/or minimal
(i.e. clinically insignificant) agonism in reproductive
tissue such as the breast or uterus.

20 Detailed Description
Throughout this specification and the appended claims,

general terms bear their usual meanings.

The term “alkyl” denotes a monovalent radical derived
by removal of one hydrogen atom from methane, ethane, or a

25 straight or branched hydrocarbon and includes such groups as

methyl, ethyl, propyl, iso-propyl, n-butyl, sec-butyl, iso-
butyl, tert-butyl and the like.

“Alkoxy” means an alkyl group, as defined above,
attached to the parent molecular moiety through an oxygen

| THIS SHEET HAS BEEN
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10 substituent groups R' and R? of the structure shown above
are hydroxy groups which have been protected by a
pharmaceutically acceptable hydroxy protecting group which
is metabolically cleaved in the body to yield a
corresponding monochydroxy or dihydroxy compound of the
15 present invention. Hydroxy protecting groups are described
in Chapter 2 of T. W. Greene, et al., “Protective Groups in
Organic Synthesis,” Second Edition, John Wiley & Sons, Inc.,
New York, 1991. Simple ether and ester groups are preferred
as pro-drug hydroxy protecting groups.
20 The term “patient” refers to a mammal which is in need
of treatment for mood swings, depression or Alzheimer's
disease. It is understood that guinea pigs, dogs, cats,
rats, mice, hamsters, rabbits and primates, including
humans, both male and female, are examples of patients
25 within the scope of the meaning of the term.

Preferred compounds of the present invention include
6-hydroxy-2- (4-hydroxyphenyl)-3-[4- (2-piperidino-
ethoxy)phenoxylbenzo[b) thiophene or a pharmaceutically
30 acceptable salt or pro-drug thereof; and
6-hydroxy-2- (4-methoxyphenyl) -3~ [4- (2-piperidino~
ethoxy)phenoxylbenzo[b] thiophene or a pharmaceutically
acceptable salt or pro-drug thereof.

35 Preparation of Compounds of the Invention

The starting material for one route for preparing
compounds of the present invention is prepared essentially
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U S. Patents. No's. 45418,06§, and, 4, 133 314. The startigg mat eri al s have
t he wherein R° and R ently -H or a droxy

are indepen
protecting group.

10 The R> and R® hydroxy protecting groups are moieties
which are intentionally introduced during a portion of the
synthetic process to protect a group which otherwise might
react in the course of chemical manipulations, and is then
removed at a later stage of the synthesis. Since compounds

15 Dbearing such protecting groups are of importance primarily
as chemical intermediates (although some derivatives also
exhibit biological activity), their precise structure is not
critical. Numerous reactions for the formation, removal,
and reformation of such protecting groups are described in a

20 number of standard works including, for example, Protective
Groups in Organic Chemistry, Plenum Press (London and New
York, 1973); Greene, T.W., Protective Groups in Organic
Synthesis, Wiley (New York, 1981); and The Peptides, Vol. I,
Schrooder and Lubke, Academic Press, (London and New York,

25 1965).

Representative hydroxy protecting groups include, for
example, -C31-C4 alkyl, -Ci-C4 alkoxy, -CO-(Ci1-Cg alkyl), -
S02-(C4-Cg alkyl), and -CO-Ar in which Ar is benzyl or
optionally substituted phenyl. The term “substituted

30 phenyl” refers to a phenyl group having one or more
substituents selected from the group consisting of C1-Cy4
alkyl, C3-C4 alkoxy, hydroxy, nitro, halo, and tri{chloro or
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hal o, 1@nd r@@cﬁ|§ﬁ@ngxy protecting group as part of the final
product. The same is true in the case in which the R®
hydroxy protecting group is selectively removed, leaving the
R® hydroxy protecting gfoup in place. For example, R® can
be isopropyl or benzyl and R® methyl. The isopropyl or
15 Dbenzyl moiety is selectively removed via standard
procedures, and the R® methyl protecting group is left as
part of the final product.
As shown in Reaction Scheme I, the first steps of the
present process for preparing certain compounds of the
20 present invention include selectively placing a leaving
group, R7 at the 3 position of a compound of formula 1, to
form a compound of formula 2, coupling the product of that
reaction with a 4-(protected-hydroxy)phenol, 3, to form a
compound of formula 4, and selectively removing the RS
25 hydroxy protecting group to form a compound of formula S.
In the sequence of steps shown in Reaction Scheme I, the
hydroxy protecting groups RS, R® and R® are chosen in such a
manner that, in the final step, the hydroxy protecting group
R® can be selectively removed in the presence of hydroxy
30 protecting groups RS and RS.
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i odo. For conpounds of forrmula 1, preferred Rlerr] and R err] substituents
are nmethyl, isopropyl, benzyl, and 5 nmethoxynethyl. Conpounds in which R5
and R6 each are nethyl are prepared via the procedure described in the
above- referenced Jones patent. Conpounds of fornula 1 are also prepared in
whi ch the R5 hydroxy protecting grgedctsSoscs€hbmgery renoved, |eaving 10

R6 as a hydroxy protecting group & part of tnhe final product. The same is
true in the case in which the R6 hydroxy protecting group ig7selectively
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can be |sopropyl Ok i
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Schenme I, the first steps-of the pﬁa ent process for prégaring C ain
conpounds of the 20 present invention include selectively placing a

| eaving group, R7 at the 3 position of a conpound ofAf@jrmula 1, to forma
conpound of forrmula 2, coupling the product of that ag¢tion with a

4- (protected-hydroxy)phenol, 3, to forma conpound rmula 4, and
sel ectively renoving the R8 25 hydroxy protectiﬂg to forma conpound
of formula 5. In the sequence of steps shown in ReacYiof Schene |, the

hydroxy protecting groups R5, R6 and R8 are chosen i@QHsfich a manner that,
in the final step, the hydroxy protecting group R8 can De sel ectively
renoved in the presence of hydpExy

5 In the first step of Reaction Scheme I, an appropriate
leaving group is selectively placed at the 3-position of the
formula 1 starting material via standard procedures.
Appropriate R7 leaving groups include the sulfonates such as
methanesulfonate, 4-bromobenzenesulfonate, toluenesulfonate,

10 ethanesulfonate, isopropanesulfonate, 4-methoxybenzene-
sulfonate, 4-nitrobenzenesulfonate, 2-
chlorobenzenesulfonate, triflate, and the like, halogens
such as bromo, chloro, and iodo, and other related leaving
groups. However, to insure proper placement of the leaving

15 group, the named halogens are preferred, and bromo is
especially preferred.

The present reaction is carried out using standard
procedures. For example, when the preferred halogenating
agents are used, an equivalent of such a halogenating agent,

20 preferably bromine, is reacted with an equivalent of the
formula 1 substrate, in a suitable solvent such as, for




e e e i L b DA a5 S e S UM e - o e T L ATy AR SRRt was e S TmEEEmRTEe T
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11 5 In the first step of Reaction Schene |, an appropriate |eaving
group i s weogembigrel y pl aced at the 3-position of the fornmuPET/USENI4i ng
material via standard procedures. Appropriate R7 |eaving groups include the
sul fonates such as net hanesul fonate, 4-bronobenzenesul fonate,

t ol uenesul fonate, 10 et hanesul fonate, isdpropanesul fonate,

4- met hoxybenzene- sul fonate, 4-nitrobenzenesul fonate, 2-

chl or obenzenemmpbpIonatRlotbEbAt 6r asdtibeakille, Dhkogeastdiovahias brono,
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and brono i80%Specially preferred. The present reaction is carried out
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suitabl e SOEY@ﬁéx§P§Heﬁ§l,f§E to f8rm compounds of formula 4 in which

R8 is a selectively removable hydroxy protecting group.
Generally, the 4-hydroxy protecting moiety of the phenol may
be any known protecting group which can be selectively

10 removed without removing, in this instance, the R3 and, when
present, R® moieties of a formula 3 compound. Preferred R®
protecting groups include methoxymethyl, when R® and/or R®
are not methoxymethyl, and benzyl. Of these, benzyl is
especially preferred. The 4-(protected-hydroxy)phenol

15 reactants are commercially available or can be prepared via
standard procedures.

The coupling reaction between compounds of formula 2
and those of formula 3 is known in the art as an Ullman
reaction and is generally run according to standard

20 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. Chem. Soc. Perk. Trans. I, 4:407 (1992)]}.

In general, equivalent amounts of the two aryl

25 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
equivalent of a formula 2 compound in which R? is bromo is
reacted with an equivalent amount of 4-benzyloxyphenol in

30 the presence of an equivalent of cuprous oxide.

Appropriate solvents for this reaction are those
solvents or mixture of solvents which remain inert
throughout the reaction. Typically, organic bases,
particularly a hindered base such as, for example, 2,4, 6-

35 collidine, are preferred solvents.
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tenperature fromabout 40[err]C to about 80[err]C. The reaction product
fromthe above process step, a 5 conpound of formula 2, is then reacted

with a 4-(protected- hydroxy)phenol, 3, t09forn1conpounds of formula 4 in
which R8 is a selectively renovabl e droxy protectlng group. Generally,
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and/or R6 ar gheet tm%t&@%ﬁt&fylmﬁf&@eﬁyﬂxeaﬁédth@sgefmenzuhdes gapeseat!y
preferred The 4 rotect dro:é% heno| [eactants_a connerC|aIIy
avai | abl e or aé"g'r?sl? eﬁ:reep%ﬂ ef”s'i d H?%c%’:l‘ﬂ?e O~ &REP SEbPPnb reaction

bet ween conpasuwidlof fronndisowt @@ tdosisowt ¢orhmouas3 is known in the art
as an U | man react S | yer rding.ct apd
procedures [ see, #é¥lé%$§ Céﬁﬁﬁié%é%fcgcﬁgﬁgg?gé:gﬁego?hggg 2 ggthgﬁB
?nd Saggggur@f'ﬂénmulafahttmnﬁofm1£ anmuL&r¢h¢omnoundohﬁo$muég g)fon?,

nc ‘%Hﬁﬁﬁ £$§§% n
general , equrva ent anDu %ép i (§Q§% §@I%c5 Géﬂgs%%g?géﬂarﬁﬁ%hg presence
of up tol@n dydumivrprekreking @re@mpef(a)fexmuéacﬂt 8pppEuURAd VAR well

appropriate %&k%ﬁﬂ?neéﬁétf@@1§$bééﬁﬁﬁééUX Pﬁdfé §ﬂpé98EEv@tEB§Eh€h6
Preferably, an ui val ent of fornmula 2 conp Fh R7 is brono is
r eact ed mrtrl%ﬁié%ﬁﬁ eﬁ%ﬁﬁe@Hﬁﬁwﬂl%% EQBeﬁE§F6§th§nB pRdgovhRR Bresente

of an equi valrnthyafraiprptstent dey groups.
When R8 is the preferred benzyl moiety, and R5 and,

15 when present, R® each are methyl, the present process step
is carried out via standard hydrogenolysis procedures.
Typically, the formula 4 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

20 hydrogenation catalyst.

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

25 preferred. Solvents for this reaction are those solvents or
mixture of solvents which remain inert throughout the
reaction. Typically, ethylacetate and C3-C4 aliphatic
alcohols, particularly ethanol, is preferred. For the
present reaction, hydrochloric acid serves as an adequate

30 and preferred proton donor.

When run at ambient temperature and a pressure ranging
form about 30 psi (206.8 kilopascals) to about 50 psi 344.7
kilopascals), the present reaction runs quite rapidly.
Progress of this reaction may be monitored by standard

35 chromatographic techniques such as thin layer
chromatography.




Appropriate solvents for this reaction are those solvents or m xture of .
sol vents which remain inert throughout the reaction. Typically, organic
bases, psyoossksw |y a hi ndered base such as, for exanpl e, PRTAISSS/07B%4

collidine, are preferred sol vents. -9- The tenperature enployed in this
step is generally sufficient to effect conpletion of this coupling
reaction, and wiil influence the amount % Tine required therefore. Wen

the reaction mxture is heated to reflux under an inert 5 atnosphere such
as nitrogen, theAsisikown-tonpeéatcidoni Schemeal Iy, fuponapvepazationabdue 60
hours. FO"ﬂMhﬂ?I p a u ag2 eoef a 3,
to forma for §2§C%%%%09%d g?ﬂﬁ?aggaggﬁ%gﬁggé arg$h%§8§§e8?b§gghqmg

sel ectively renmoving the Rierr] 10 _,hydr rotectlng group of a fornula 4
conmpound via well known reduction ﬁ%&%@aEFég 279 is i nperative that the

sel ected procedure wll not affect the R% and, when present, R6 hydroxy
protecting groups When R8 is the preferred benzyl noiety, and R5 and, 15

when present r t hyl , th res n rocess S is carried out
via standar® ?ﬂ%éﬁ o‘?’?f‘gig?rﬂ éof?m‘?abﬁo‘g%b%ﬂ ate
i s added t oppeferalble shlweoal o ﬁbxmuaecompsuhdeofsfotmhuamad byrhehe

addi i on of B9l of A8AGLALE BECPheraLentle LEa! LA AR AN BRRLARY gre 20

hydrogenatlon ca roprla a ncIu
oxi des 10 formula I.

Reaction Scheme II

Ia, PR =R = §
Ib, R’ = H
Ic, R = H



such as palwedsmdszs87pl ati num and rhodi um oxi de on a support BOENS2807024 bon
or cal cium carbonate. O these, palladium on-carbon, particularly 10%
pal | adi um on-carbon, is 25 preferred. Sol¥ents for this reaction are
those solvents or mixture of solvents whichlr&main inert t hr oughout the
reaction. Typically, ethylacetate and CJerr]-Clerr] aliphatic al cohols,
particularly etharioh,the Pieserstep €6r thheppoesest shewtt iion Reapdriorh| ori ¢

acid serves agthadpguate. 30eaabiol’ Leched BHOLAR G200k Mgy D
iaddst

anbi ent tenpérature and a pressure rangi ng form about ]
" kil opascal s) RepcRbixeso psempaundskpFopasBuls) & aRe EOBIERC ion runs
quite rapi dl Yoy X DA ESSo Pl atdl SréFAFEHOBYREARS HR1L! Rn@dmPXoSiodaysd 35

chromat ographi ¢ _t echni ques_such as thin layer. chromato rapgé - 10 - As
shown i n Reac¥&HaEefblil 1npbheprEpar aPrEkesAPa Yr othe RYSrashIaride it
i65 W:] eact edR[wi $dn @ @gng([)ﬂﬁﬂmﬁiaf _e_rayiélp?aha(rj ﬁ]s?h%léﬁ].l\l- é[hClal_[ @rardt%idxﬂrarﬂlw 5

erein R err].an err] are_as defined above, . an i s.a.bromm .or,
preferably, cﬁﬁ%ﬁ%’fr?‘% ?’?ﬁ'%n afcsﬁﬁoGﬂHPBPnFiér Rl &be pfgég rﬁﬂva?ralé’(’?ﬁp@ﬁnd
i s then depr atlerdecetbylipipeaidonpohgdrochlorfidenulia usedacti on Schene ||

I ta, Rerr] = R[Q§é$efathy, at least about 1 equivalent of a formula 5
10 substrate is reacted with 2 equivalents of a formula 6
compound in the presence of at least about 4 equivalents of
an alkali metal carbonate, preferably cesium carbonate, and
an appropriate solvent.
Suitable solvents for this reaction are those solvents
15 or mixture of solvents which remain inert throughout the
reaction. N,N-dimethylformamide, especially the anhydrous
form thereof, is preferred. The temperature employed in
this step should be sufficient to effect completion of this
alkylation reaction. Typically, ambient temperature is
20 sufficient and preferred. The present reaction preferably
is run under an inert atmosphere, particularly nitrogen.
Under the preferred reaction conditions, this reaction
will run to completion in about 16 to about 20 hours. The
progress of the reaction can be monitored wvia standard
25 chromatographic techniques.
In an alternative process for preparing compounds of
the present invention, shown in Reaction Scheme III below, a
formula 5 compound is reacted in an alkali solution with an
excess of an alkylating agent of formula 8:
30
Q- (CH2) n—-Q’
8

in which Q and Q’ are the same or different leaving groups.

Appropriate leaving groups are those mentioned above.
35
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Ib, Rerr] =HIlc, Rerr] =H - 11 - Inthe first step of the process,
shown in Reaction Schene Il, the reaction is carried out via standard
procedure@ 9%@%2%(18 of formula 6 are commercial ly avail apdfysdsaiR

pr epar ed 39 wel | known to one of 5 ordinary skill in the art.
Preferably, the hydrochloride salt of a formula 6 conmpound is used. In a
particularly preferred case of the conpowsds of the present invention, 2-
chl or oet hyl pi peri di ne hydrochloride, is used. Cenerally, at |east about 1
equi valent of a formula 5 10 subﬁgag%go'hsﬁeggﬁ‘gegﬁith 2 equivalents of a
formula 6 conmpound in the presen 4 equival ents of an
al kali nmetal carbonate, preferably cesium carbonate, and an appropriate

solvent. Suitable solvents @Br this reaction are thoselsg
m xture of solvents which cggain inert _throughout the reacti

N, N- di net hyl f or mani de, esIIy t he mq%_ou.s form t her eof
R#his step shBulT®e sufficient

The tenperature enpl oyed

conpletion of this al kylati §n reactren—Fyptcaty, anbient tefperature is
. The present reaction prefgrably @ms run under

arly nitrogen. Under th /pr efired reaction

run to conpletiong
tﬂfacan be nnnitgfg% Vi a g%
9

an inert atnospherg
conditions, thiR*@ea
hours. The progress of éhe
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I OR
Ia, R = R® = H
Ib, R® = H
Ic, R® = H
5 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

this solution, the unprotected hydroxy group of the formula

5 compound is converted to a phenoxide ion which displaces
10 one of the leaving groups of the alkylating agent.

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

15 to about 20 hours.



25 chronat vy pia28Y t echni ques. In an alternative process foPCHUSBHPTORY
conpounds of the present invention, shown in Reaction Schene Il below, a
formula 5 conpound is reacted in an alkali _solution with an excess of an

al kyl ating agent of fornmula 8: 30 QH(CH[ér} [err]-Q in which Qand Q are
the sane or different |eaving groups. Appropriate | eaving groups are those
ment i oned above. 3Bhe reagtionRpzodust SeleemEhils| stiep.a,a RasRdund Riferr] =

Hlb, Rerr] gobhhta & ¢5MkhenHreacted wAth &f ionpbudlddd smiipLnd or

this al kylation,  reactTon contai ns potassium carbqgnate in an i nert $oOfvent
such as, for B&hfpred FEPRydrR}PeRdCIRe ( NERYTEC IR RS/ BefyY sdhution, the
unprotected hygrpsyigiaep afimeldyionrpvarhicdipeynd -rforghviended to a
phenoxi de .i on “hLEQ gis | ace .1% ne .of the . eavin roups g; the
al kyl ating agBhPeth¥ §m38§Ct%6ﬁ Bﬁgéﬁﬁﬁf'b PP @ﬂ4éﬂ i°%Sdiution
cont ai ni ng t heexaemethgienaithineageritas sitanamdyttedhmirpfdayx tandfain owed to
e s o as o BeuNLEn s il 5, {5 elping ol VoL dire
of a compound of formula 10 is employed, with piperidine
hydrochloride being particularly preferred. The reaction is
10 typically carried out with the alkylated compound of formula
9 in an inert solvent, such as anhydrous DMF, and heated to
a temperature in the range from about 60°C to about 110°C.
When the mixture is heated to a preferred temperature of
about 90°C, the reaction only takes about 30 minutes to
15 about 1 hour. However, changes in the reaction conditions
will influence the amount of time this reaction needs to be
run for completion. The progress of this reaction step can
be monitored via standard chromatographic techniques.

Certain preferred compounds of formula I are obtained

20 by cleaving the R® and, when present, R® hydroxy protecting
groups of formula I compounds via well known procedures.
Numerous 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

25 Chemistry, Plenum Press (London-and New York, 1973); Greene,
T.W., Protective Groups in Organic Synthesis, Wiley, (New
York, 1981); and The Peptides, Vol. I, Schrooder and Lubke,
Academic Press (London and New York, 1965). Methods for
removing preferred R’ and/or R8® hydroxy protecting groups,

30 particularly methyl and methoxymethyl, are essentially as
described in the Examples, infra.

An alternative, and preferred, method for the
preparation of compounds of the present invention is shown
in Reaction Scheme IV. 1In the process shown there, the

35 sulfur atom of a formula 2 compound is oxidized to form a
sulfoxide, 11, which is then reacted with a nucleophilic
group to introduce the oxygen atom linker of formula I




- 13 - The reaction product fromthis step, a conpound of forrmula 9 is then
reacted with a conmpound of fornula 10 selected from 1-piperidine,

1- pyrr ol g ogas2get hyl - 1- pyrrolidine, dinethyl-21-pyrroli dipegiusdsemiohol i ne,
5 di et hyl am ne, diethylam ne, diisopropylam ne, or 1- hexanethyl enei m ne,
via standard techni ques, to form conpounds of formula 7. Preferably, the
hydrochl oride salt of a conpound of formlé4 10 is enployed, with piperidine
hydrochl ori de being particularly preferred. The reaction is 10 typically

carried out cunigburtss .al kHatfal faItb Mty GMfsrfuld B2 cORpduSas VESt
such as anhydqrous e%;/':’eéfnd heated to a tenperature é‘n tPe range frogn about
60[err]C to Fepifed rjC PRAEIRS IRETF G SPRROYRASF o0 bR BrefeRted

t enper at ur e iofvealtoidn 90[ err] C, the reaction only takes about 30 m nutes to
15 about 1 hour. However, changes in the reaction conditions wll

i nfluence the anmount of time this reaction needs to be run for conpletion.
The progPess of this reaction stcpeaahioe FchemerEW via standard

chromat ographi ¢ techni ques. Certain preferred conpounds of fornmula |I are
obtained 20 by cleaving the RSI%ﬁnd, when present, Rerr] RQydroxy
protecting groups of fePMyg-—a—t'Conpounds via well cedures.

Numer ous reactions for ! folmat | on ard~—Temoval chllpr gt ecting groups
are described in aRY@DbeY oS sTENOYrd wor ks i MAQICIIG, gor e mpl e,
Protective G oups in Oganic 258 g#e try, Plenum Pregy ( Ejﬁd New
York, 1973); Greene, T.W, 2Protectiv oups in Organic Synthesks; Wl ey,

( New 12
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Ia, R°. = R® = H
Ib, R® = H
Ic, RE = H

In the first step of this process, a compound of
10 formula 2 is selectively oxidized to the sulfoxide, 12. 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., et al., Tetrahedron Letters, 22 (14);
1287-1290 (1981); Drabowicz, J., et al., Synthetic
15 Communications, 11 (12); 1025-1030 (1981); Kramer, J.B., et




York, 1981)WOfsA528Te Peptides, Vol. I, Schrooder and Lubke, REZGEWET0H ess
(London and New York, 1965). Methods for renoving preferred R err] and/or
Rl err] hydroxy protecting groups, 30 parLiﬁglgrly met hyl and

met hoxynet hyl , are essentially as described™n the Exanples, infra. An
alternative, and preferred, nethod for the preparation _of conpounds of the
present invent2bns i 345holAtiANR,2OrPAR1Ge BYMPOSYUIY, n W s

there, the 35 guhéur1aigm ebog)f or gulvaver;omaRYN &xiilagtisdigresr ide fEIY oor
sul foxide, 11, which is then reacted with a nu IeophlllcE%%oup to.J ntroduce
the oxygen at cRPPYRKELOBf tPofFhEI defired PERAUCE,aS, Hedd S G RE

nmoi ety of formteridxtaapdvndsol shehenlifeneced The @rr@\ﬂéie:emmmdesm,npounds
of the pre%ent ntion,

ol |0 cRo o, ReHFTRE. Rppberts & formila 3 conpoppd &R A0 R &
first step of formupao@@sin higbnydedd efitho 1litfdremdra id ifoge Boan vef y
e brosess o BREERLES.Cnid, bR SV L B S ek d o
5459- 5495 (19869mpdupdt wiBhMapout dl to Béoudhddroedubtvadiant o f lydrogen
1287-1290 (19844roR%AROWNCE, mixtutl ¥f abdH BY Go about 50%

10 trifluoroacetic 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, R7, is displaced by

15 the desired nucleophilic derivative of formula 13. Such
nucleophilic derivatives are prepared via standard methods.

In this step of the process, the acidic proton of the
nucleophilic group is removed by treatment with a base,
preferably a slight excess of sodium hydride or potassium

20 tertbutoxide, in a polar aprotic solvent, preferably DMF or
tetrahydrofuran. Other bases that can be employed 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

25 between about 0° C and about 30° C, 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

30 hours. The product is isolated by standard procedures.

In the next step of the present process, the sulfoxide
of formula 14 is reduced to a benzothiophene compound of
formula I. _

When desired, the hydroxy protecting group or groups of

35 the products of the process shown in Reaction Scheme IV can

be removed, and a salt of the product of any step of the
process.
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15 Communi cations, 11 (12); 1025-1030 (1981); Kraner, J.B., et -.15 -,
al., 34th National Oganic Synposium WIIliansburg, VA , June 11-15, 1995].

However , \garaxl“%%dants provi de only poor conversion to thepciesIsedozar oduct
as well as signifticant over-oxidation to the sulfone. The preferred

process, 5 however, converts a formula 2 conpound to a sul foxi de of
formula 12 in high yield with little or-nd6éformati on of sul fones. This
process involves the reaction of a fornula 2 conpound with about 1 to about

1.5 equivalents 9§r@¥358963596 0%bfiBouRdd BitXiEbiaudk Ibeite 2A¥pareabayt 50%
10 trifluoroacetic acid in_net

) ylene c Iorng. ng reaction i.s run at a
t enper at ur e TeBAREBBGL the[ 6rr pne/PE 4HoROSAGLEPT PYETOXYy MPAFH ’ré%ﬁ??ed
from about lpteseheyt w2thour sotietyunft dheofpirewilen ~OMC1Cleeadkdsit PEN
| eaving gr OUQOS%&%&—SCd'éS@cL)Zﬁevaé’ w11 Mendlf| pEScadsLegN bbe, et gyative

of formula 13. nut | & | cC derrvatives are prepared via standard
net hods. 3 n UhBs Baep db.t He3pBeSSSs, the acidic proton of the nucleophilic

group is removed BY.tegakBRRL Wnh anPawo @neter abkyly gidoght isxcess of
sodi um hydri de or potaSS|un120 tertbutoxide, in a polar_apratic solvent,
pref erabl y DEsdretet Bampioot @lrarﬁlih@qubé%oé@ot‘%’l’éf %@rﬁﬁ“"@rﬁpﬁofeﬁj i ncl ude
pot assi um carpBapakd ¥I¢HC @S .lé(r?e@ﬁl’ kot as iﬁ@]{jicm_‘lgﬁiﬂjédee,otﬁsmmmt,veint S such
oual |y run_ 528 108 G diers Botih HbAHE B Hi a%%%%&%i%rﬁ xed
usual | y 1@quianhydride. The reactions are conveniently carried out in a
basic solvent such as pyridine, lutidine, quinoline or
isoquinoline, or in a_tertiary amine solvent such as
triethylamine, tributylamine, methylpiperidine, and the
like. The reaction also may be carried out in an inert
15 solvent such as ethyl acetate, dimethylformamide,
dimethylsulfoxide, dioxane, dimethoxyethane, acetonitrile,
acetone, methyl ethyl ketone, and the like, to which at
least one equivalent of an acid scavenger (except as noted
below), such as a tertiary amine, has been added. If
20 desired, acylation catalysts such as 4-dimethylaminopyridine
or 4-pyrrolidinopyridine may be used. See, e.g., Haslam, et
al., Tetrahedron, 36:2409-2433 (1980).
These reactions are carried out at moderate
temperatures, in the range from about -25° C to about 100°

25 C, frequently under an inert atmosphere such as nitrogen

gas. However, ambient temperature is usually adequate for
the reaction to run.
Acylation of a 6-position and/or 4’-position hydroxy
group also may be performed by acid-catalyzed reactions of
30 the appropriate carboxylic acids in inert organic solvents.
Acid catalysts such as sulfuric acid, polyphosphoric acid,
methanesulfonic acid, and the like are used.
The aforementioned ester pro-drug compounds also may be
provided by forming an active ester of the appropriate acid,
35 such as the esters formed by such known reagents such as
dicyclohexylcarbodiimide, acylimidazoles, nitrophenols,
pentachlorophenol, N-hydroxysuccinimide, and 1-



about 30 my\eiasige"r conpletion. A conpound of fornmula XIV igctrivsse@dsied to
the solution of the nucl eophile. The displacenent reaction is run at a

tenperature between 0 C and about 50 C, and is usually run in about 1 to
about 2 30 hours. The product is isolated bylstandard procedures. In the
-next step of the present process, the sulfoxide of formula 14 is reduced to
a benZOthiOpheﬁ%dEHﬁyBﬁﬂkdirféﬁéiéa-|Se¥%eé Se?'éﬁﬂl t BReflYdEB¥Y Japan,

rotectin roup or__groups_ of 35 the pTUﬁuc
%eactlon %c%enéLl@ Qi? ho’RE Ghelg Bary, of 88nangr 6844t (8P 78y step of

the process. - 1@aclProf dihg aisdes t@mmu@desoﬁhiohnph:%hdar eOogodpareg )
by replacing th and/or, 4' -position h ?rox i et en present, wt
2 i oty of t he WP LRiks T ere | ST EISq hLyL5, Soivenss ap, Riscissed

(derr]-Cesr] aaidwal) wmwlte&mﬂ@u@so&nﬂuheao Bee, f:eodxkxclraSanUasld_Pat
No. 4, 358, 593. For e,, when a rl-Clerr ro IS
tosi red. a mond e MRS CORRRRE oFTE P REFELPRY s OFebPEd W R AR
agent such as amalll diiorile, ude oof den agadldeavengazlda,the wieklctdon
appropriate anmﬂygé¥éor m xed 10 anhydride. The reactions are

e

. conveniently carri out in_a basic_solvent such as pyridine, |utidine,
qui nol i ne or isoqui MH1emea Bormala Iecenpeyndninedssived: isuwhigh the 6-

triethylanipe, ddd/ut V4 anpHeiti®h hﬂb@t@ﬁp' de8gp 8Rdat BBriuli@. 1TRAmpeAGH Q7
al so may be carr|£¥L§%gd Qbag éggup of the formula -0S03(C2-Cg alkyl), the
mono—- or dihydroxy compound is reacted with, for example, a
sulfonic anhydride or a derivative of the appropriate
sulfonic acid such as a sulfonyl chloride, bromide, or
15 sulfonyl ammonium salt, as taught by King and Monoir, J. Amn.
Chem. Soc., 97:2566-2567 (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
20 discussion of reaction with acid halides and the like.

Preparation of Pharmaceutically Acceptable Salts of
Compounds of the Present Invention

Although the free-base form of formula I compounds can
25 Dbe used in the medical methods of treatment of the present
invention, it is preferred to prepare and use a pharma-
ceutically acceptable salt form. The compounds used in the
methods of this invention primarily form pharmaceutically
acceptable acid addition salts with a wide variety of
30 organic and inorganic acids. Such salts are also
contemplated as falling within the scope of the present
invention.
The term “pharmaceutically acceptable salts” as used
throughout this specification and the appended claims
35 denotes salts of the types disclosed in the article by
Berge, et al., J. Pharmaceutical Sciences, 66(1): 1-19
(1977) . Suitable pharmaceutically acceptable salts include




15 solvent such as ethyl acetate, dinethylformam de, dinmethyl sul foxide;

di oxane, di net hoxyet hane, acetonitrile, acetone, nethyl ethyl ketone, and
the |i keVOOY4987ch at | east one equival ent of an acid SCAVEﬁﬁ%W cept as
noted bel ow), such as a tertiary am ne, has been added. If 20 desired,
acyl ation catal ysts such as 4-dinethy|qp1p§pyridine or
4-pyrrolidinopyridine may be used. See, €.Q9., Haslam et al., Tetrahedron,
36: 2409- 2433 (1980). These reactions are carried out at noderate

t enper at ur eSalitd thnrmetdey fEypd edbuinopgaRie |acidy aBehtasoo[err] 25 G

frequently uhiffodMdies! RARSPhGhEc SUehdAsiddiE puRItRe, sRveNLic, anbi ent
tenperature is usual ]y adequate for the reaction to run. Afilatlon of a

6- posi ti on HARATH QF¥%059YPQHPQ§RPQ&§Cgr%ﬂ% el hkS B8 Peitorfedahys

aci d- cat al yzesk 688t £ 0616 @f?a'iﬁ)i@ hec 2@P] oPltiat £s caLbeuytie mehdsahd i nert

aci'd mepnafLRATRREL 1 e R PREY} Syt HebRa "ShBenBErLRER R oned est er
pro-drug corpodirmicyal sanoby ded phpdroegabyahdioiogaaidact avemastier aotdshe
25" byl ondS TSI bR Tt derone b BLEor Bk Rt B opnihgh. oo S SUeh
pent achl or opftemohacétbydabky sacceptablie, onganie acid addition salts
e Qalae e AR CacleByf Phanfikbes HET, < Bpudo0geec iR 1R EEH)
provi deldocEsFe¥patef dpepzoate, chlorobenzoate, dinitrobenzoate,
hydroxybenzoate, methoxybenzoate, methylbenzoate, o-
acetoxybenzoate, naphthalene-2-benzoate, bromide,
isobutyrate, phenylbﬁtyrate, b-hydroxybutyrate, butyne-1,4-
diocate, hexyne-1,4-dioate, caprate, caprylate, chloride,

15 cinnamate, citrate, formate, fumarate, glycollate,
heptanoate, hippurate, lactate, malate, maleate,
hydroxymaleate, malonate, mandelate, mesylate, nicotinate,
isonicotinate, nitrate, oxalate, phthalate, terephthalate,
phosphate, monohydrogenphosphate, dihydrogenphosphate,

20 metaphosphate, pyrophosphate, propiolate, propionate,
phenylpropionate, salicylate, sebacate, succinate, suberate,
sulfate, bisulfate, pyrosulfate, sulfite, bisulfite,
sulfonate, benzenesulfonate, p-bromophenylsulfonate,
chlorobenzenesulfonate, ethanesulfonate, 2+

25 hydroxyethanesulfonate, methanesulfonate, naphthalene-1-
sulfonate, naphthalene-2-sulfonate, p-toluene-sulfonate,
Xylenesulfonate, tartarate, and the like. Preferred salts
are the hydrochloride and oxalate salts.

The pharmaceutically acceptable acid addition salts are

30 typically formed by reacting a compound of formula I with an
equimolar or slight molar excess 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

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



al kyl') nnlgag g carried out in solvents as discussed 5 apgy®soslfigse
t echni ques |ch o not produce an acid product in the course of the

reaction, of .course, do not call for the use of an acid scavenger in the
reaction m xture. Wien a fornmula | conpound 1% €esired in which the 6- 10
and/or 4'-position hydroxy group of a fornula | conpound is converted to a
group of the formula -GSO err](derr]-Cerr] alkyl), the nono- or dihydroxy
conpound is reacted with, for exanple, a sulfonic anhydride or a_derjvative
of the appropriate Jhe aharmasentsienlhg acaeptabple salbsi dencpadiydbaver

15 sul fonyl a@m%h‘é‘.@é%dlu&%fﬁﬁ%ﬁaﬁci%f‘ﬂs@ﬂ@s Mebbared. tAMthENEBhpound
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the 20 discussion of reaction with acid halides and the |like. Preparation

of Pharnmaceutically Accepta %?Salt of Conpounds of the Present |nvention
Al t hough the f St onpounds can 25 be used in the
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the attending physician. Thus, another aspect of the
present invention is a pharmaceutical composition comprising
15 an effective amount of a compound of Formula I, or a
pharmaceutically acceptable salt thereof, optionally
containing an effective amount of estrogen or progestin, and
a pharmaceutically acceptable carrier, diluent, or
excipient.
20 The total active ingredients in such formulations
comprises from 0.1% to 99.9% by weight of the formulation.
By "pharmaceutically acceptable” it is meant the carrier,
diluent, excipients and salt must be compatible with the
other ingredients of the formulation, and not deleterious to
25 the recipient thereof.

Pharmaceutical formulations of the present invention
are prepared by procedures known in the art using well known
and readily available ingredients. For example, the
compounds of Formula I, either alone, or in combination with

30 an estrogen or progestin compound, are formulated with
common excipients, diluents, or carriers, and formed into
tablets, capsules, suspensions, solutions, injectables,
aerosols, powders, and the like.

The total active ingredients in such formulations

35 comprises from 0.1% to 99.9% by weight of the formulation.
By "pharmaceutically acceptable" it is meant the carrier,
diluent, excipients and salt must be compatible with the
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35 denotes salts of the types disclosed in the article by Berge, et .al., .J.
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substituted al kanoi ¢ aci ds, hydroxyal kanoi ¢ and hydr oxyal kandi oi ¢ aci ds,
aronmatic aci d¢head iipiga:teidiemw arforttes Eoemiflatiiomciatsd Bachdeleterious to
phar maceut i cahlay Ay c acid addition salts include acetate,
phenyl acetate, trif roacetate acrylate 10 ascorbate, benzoate,
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bisul fit®d) swff sztd}ard)ermertmmntfsynamseaqcs,brmmﬂ'ml ,sulbtfzoa)hlg or
sublingually, or as an oral or nasal spray. The term
"parenteral administration" refers herein to modes of
administration which include intravenous, intramuscular,
intraperitoneal, instrasternal, subcutaneous, or

15 intraarticular injection or infusion.

Pharmaceutical compositions of this invention for
parenteral administration comprise sterile aqueous or non-
aqueous solutions, dispersions, suspensions, or emulsions,
as well as sterile powders which are reconstituted

20 immediately prior to use into sterile solutions or
suspensions. Examples of suitable sterile aqueous and non-
aqueous carriers, diluents, solvents or wvehicles include
water, physiological saline solution, ethanol, polyols (such
as glycerol, propylene glycol, poly(ethylene glycol), and

25 the like), and suitable mixtures thereof, vegetable oils
(such as olive o0il), and injectable organic esters such as
ethyl oleate. Proper fluidity is maintained, for example,
by the use of coating materials such as lecithin, by the
maintenance of proper particle size in the case of

30 dispersions and suspensions, and by the use of surfactants.

Parenteral compositions may also contain adjuvants such
as preservatives, wetting agents, emulsifying agents, and
dispersing agents. Prevention of the action of
microorganisms is ensured by the inclusion of antibacterial

35 and antifungal agents, for example, paraben, chlorobutanol,
phenol sorbic acid, and the like. It may also be desirable
to include isotonic agents such as sugars, sodium chloride,
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suspension containing a form of the drug with low water
solubility, the rate of absorption of the drug depends upon
its rate of dissolution.

15 Injectable "depot" formulations of the compounds of
this invention are made by forming microencapsulated
matrices of the drug in biodegradable polymers such as
poly(lactic acid), poly(glycolic acid), copolymers of lactic
and glycolic acid, poly (orthoesters), and poly

20 (anhydrides) these materials which are described in the art.
Depending upon the ratio of drug to polymer and the
characteristics of the particular polymer employed, the rate
of drug release can be controlled.

Injectable formulations are sterilized, for example, by

25 filtration through bacterial-retaining filters, or by
presterilization of the components of the mixture prior to
their admixture, either at the time of manufacture or just
prior to administration (as in the example of a dual chamber
syringe package).

30 Solid dosage forms for oral administration include
capsules, tablets, pills, powders, and granules. In such
solid dosage forms, the active component is mixed with at
least one inert, pharmaceutically acceptable carrier such as
sodium citrate, or dicalcium phosphate, and/or (a) fillers

35 or extenders such as starches, lactose, glucose, mannitol,
and silicic acid, (b) binding agents such as carboxymethyl-
cellulose, alginates, gelatin, poly(vinylpyrrolidine),
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pharmaceutically acceptable salt thereof, optionally containing an.
ef fecti ve anobunt of estrogen or progestin, and a pharnmaceutically
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10 sodium lauryl sulfate, and mixtures thereof. In the case of
capsules, tablets and pills, the dosage form may also
contain buffering agents.

Solid compositions of a similar type may also comprise
the £fill in soft or hard gelatin capsules using excipients

15 such as lactose as well as high molecular weight
poly(ethylene glycols) and the like.

Solid dosage forms such as tablets, dragees, capsules,
pills and granules can also be prepared with coatings or
shells such as enteric coatings or other coatings well known

20 in the pharmaceutical formulating art. The coatings may
contain opacifying agents or agents which release the active
ingredient(s) in a particular part of the digestive tract,
as for example, acid soluble coatings for release of the
active ingredient(s) in the stomach, or base soluble

25 coatings for release of the active ingredient(s) in the
intestinal tract.

The active ingredient({s) may also be microencapsulated
in a sustained-release coating, with the microcapsules being
made part of a pill of capsule formulation.

30 Liquid dosage forms for oral administration of the
compounds of this invention include solution, emulsions,
suspensions, syrups and elixirs. 1In addition to the active
components, liquid formulations may include inert diluents
commonly used in the art such as water or other

35 pharmaceutically acceptable solvents, solubilizing agents
and emulsifiers such as ethanol, isopropanol, ethyl
carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate,
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anti bacteri al
metahydroxide, bentonite clay, agar-agar, and tragacanth,

15 and mixtures thereof.

Compositions for rectal or intravaginal administration
are prepared by mixing one or more compounds of the present
invention with suitable non-irritating excipients such as
cocoa butter, polyethylene glycol or any suppository wax

20 which is a solid at room temperature, but liquid at body
temperature and therefore melt in the rectum or vaginal
cavity to release the active component(s). The compounds
are dissolved in the melted wax, formed into the desired
shape, and allowed to harden into the finished suppository

25 formulation.

Compounds of the present invention may also be
administered in the form of liposomes. As is know in the
art, liposomes are generally derived from phospholipids or
other lipid substances. Lipososome formulations are formed

30 by mono- or multilamellar hydrated liquid crystals which are
dispersed in an aqueous medium. Any non-toxic,
pharmaceutically acceptable, and metabolizable lipid capable
of forming liposomes can be used. The present compositions
in liposome form can contain, in addition to one or more

35 active compounds of the present invention, stabilizers,
excipients, preservatives, and the like. The preferred
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35 and antifungal agents, for exanple, paraben, chlorobutanol, phenol
sorbic acid, and the like. It may al so be desirable to include isotonic
agents sugh sgasmygars, sodium chlori de, - 21 - and t he »@WESISBrazdonged
absorption of injectable formulations nay be brought about by the inclusion
of agents which delay absorption such as al um num nonostearate and gel atin.
5 In sone cases, in order to protroRdd the effect of the drug, it is
desirable to slow the absorption of the drug foll ow ng subcut aneous or
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10 mood swings and depression in post-menopausal women and has

been credited with also having a beneficial effect in memory
and cognition in elederly patients. To be used as a
therapeutic agent fof such conditions, it may be necessary
to administer a drug to a patient over an extended period of

15 time. However, the drawbacks associated with the long-term
use of estrogen and the risk of attendant reproductive
tissue cancers mitigate against such long-term use of
estrogen. A substitute for estrogen must have the
beneficial effects of estrogen in the brain without the

20 associated detrimental effects in the breast and uterus.
Moreover, such a substitute must be capable of crossing the
blood-brain barrier in order to exert the desired effect.

The compounds of the present invention possess the

desired profile, being selective estrogen receptor

25 nmodulators (SERM’s) with estrogen-like effects in certain
tissues while lacking (or having minimal agonistic effect)
in the breast and uterus. Moreover, as demonstrated by the
following data, certain compounds of the present invention
have been found to cross the blood-brain barrier and to have

30 effective levels in brain following oral administration in
laboratory animals.

Distribution of Compounds of the Invention Among Various
Tissues in the Female F344 Rat

35 Female Fischer 344 rats (approximately twelve weeks
old) were given a single oral gavage dose of 5 mg/kg (30
mCi/kg) of ''C-labeled 6-hydroxy-2-(4-methoxyphenyl)-3-[4-
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hippocampus, cerebellum, and cerebral cortex. All samples
were stored at -70°C.

The radioactivity of each sample was determined by

15 1liquid scintillation spectrometry. Plasma was counted
directly, while the other tissues were either homogenized,
digested, or oxidized prior to liquid scintillation
counting. All tissues were weighed prior to treatment. The
liver and cerebrum were homogenized in 0.9% saline solution

20 and an aliquot of the homgenate was oxidized. The
pituitary, hippocampus, hypothalamus, ovaries, uterus and
cerebellum were oxidized directly after drying. The femur
was digested with a mixture of 30% hydrogen peroxide, and
concentrated perchloric acid (2/1 v/v) prior to liquid

25 scintillation counting.

Samples were oxidized on a Packard Model307 Oxidizer
and the resulting **CO, trapped for liquid scintillation
counting. The radiocactivity in each tissue sample was
converted to nanogram equivalents per gram of tissue

30 (specific activity = 16.3 dpm/ng). The 0-24 hour area under
the curve (AUC¢-24 ne) Was calculated for each sample.

A liver and cerebral cortex homogenate were analyzéd by
HPLC and UV detection at 315 nm to determine if the
radioactivity in these tissues was actually due to the drug

35 initially dosed, to the primary metabolite, 6-hydroxy-2-(4-
hydroxyphenyl) -3-[4~- (piperidinoethoxy)phenoxy]-
benzo[b)thiophene, or there glucuronide conjugates. The
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10 compared with those obtained from authentic samples of
6-hydroxy-2- {4-methoxyphenyl) -3-[4- {piperidinoethoxy) -
phenoxylbenzo [b)thiophene and its metabolite, 6-hydroxy-2-
(4—hydroxyphenyl)-3-[4—(piperidinoethoxy)phenoxy]benzo[b]-
thiophene.

15 Radioactivity was found in all tissues as shown by the
data presented in Table 1.

Table 1
Mean Pharmakokinetic Parameters for Radioactivity
20 after a Single Oral Dose of

MYc-6-hydroxy-2- (4-methoxyphenyl) -3- 4~
(piperidinoethoxy)phenoxylbenzo [b]-thiophene
to Female F344 Rats

TISSUE Cax. Tax auc’
(ng/ml) (hr) (ng hr/mL)
Plasma 53 £ 6 7 653 + 28
Cerebellum 425 + 25 8 5442 * 456
Cerebrun 488 + 37 8 6259 + 560
Femur 523 * 193 8 6458 + 1666
Hippocampus 517 + 37 8 7024 + 660
Uterus 609 + 31 7 8093 + 311
Hypothalamus 689 + 112 8 8310 + 1295
Ovaries 1321 = 187 7 16761 + 1785
Pituitary 3203 + 608 8 37666 + 8829
Liver 3839 + 669 7 519813 * 3126

25
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in an aqueous(H%Hgghglpﬁythgﬁyggﬂp@pxy]benzo[b]thlophene. Analysis of

the cerebral cortex homogenate (described above) showed that
the radioactivity was due both to the parent compound, He-

15 6-hydroxy-2- (4-methoxyphenyl)-3-{4- (piperidinoethoxy) -
phenoxylbenzo[b]thiophene and its dihydroxy metabolite, Heo
6-hydroxy-2- (4-hydroxyphenyl)-3-[4~ (piperidinoethoxy) -
phenoxylbenzo[b)thiophene, in a ratio of approximately 4:1.
Peaks corresponding to the glucuronide conjugates of either

20 the parent compound or its dihydroxy metabolite were not

observed in the HPLC chromatogram of the cerebral cortex

homogenate. The HPLC chromatogram of the liver homogenates

did, however, show peaks whose retention times corresponded

to the parent compound and its glucuronide conjugate.

25 )
Similarity of 6-hydroxy-2-({4-methoxyphenyl)~-3-[2-
(piperidino-ethoxy) phenoxylbenzo [b] thiophene to estrogen in
the hippo-campus

Estrogens, such as l17b-estradiol, regulate gene
30 transcription by binding to estrogen receptors (ER) which
reside in the cytoplasm of certain cell populations. Ligand
activation of the ER is a prerequisite for nuclear transport
of the complex where binding to a 13 base-pair palindromic
DNA consensus sequence (estrogen response element, or ERE)
35 Dbegins assembly of a transcriptional apparatus which
culminates in the activation of appropriate target genes. A
variety of genes have been identified which are regulated by




pharmaceutically acceptable, and netabolizable Iipid capable of formng.
l'i posomes can be used. The present conpositions in |iposone form can
contain, W98¢&Btion to one or nore 35 active conmpounds ofPGIAESIBOEZANt

i nvention, stabilizers, excipients, preservatives, and the |ike. The
preferred - 24 - Iipids are phosphol i pigds_and the phosphatidyl cholines
(lecithins), both natural and synthetic. thods for formng |iposones are
know in the art as described, for exanple, in Prescott, Ed., Methods in
Cel| 5 BiolorosenuneIhese MeabedeccpreskelrEal YBERESANSY nNeYSPE)  p. 33

et seq. MethogawémibeePrB868YntRELIEI aﬁdﬁﬁedassmsaednabms, a@sl rogen has a
beneficial effect, on 10 npo

ressi on i n_pos pausal
worren and haSePRRHOET edPBeli® tﬂsagiBeﬁaQPﬁg Beﬁeﬁ§9|8|§l Iﬁiﬁ% %1 menory
and cogniti cEREhs chader bgepaldentsfiéd be mang astaogbarzps@mn$1agem@nhsr

such condi L opay i 1oy, Dey REGERSATY L AoAITLALLEE ] Ui WAL over

an extended Perro WEver aéks associ at e
| ong-t er m uskovhonstrogen and the risk of attendant reproductive tissue

cancers i tigate agaLighi FYElnkaNgn! £hY) UBRLoh1CAELANUE Hetiinl iHrea ey

estrogen nust have t L cial ect s o est rogen in br'ai n_ wi t hout
the 20 asso8faVEHCESt haWenbaeneifdentdfigd: An B/SERET and GfﬁﬂusboRﬁrﬁgver

such a substyhitr %&bebascemghbm% fb2eTuNe st Fe rbiteed Heaidt dupHiigy: i n
order tq exert the desi ect

10 nerve growt factor (NGF), brain derived nerve growth factor
(BDNGF), and neurotrophin-3

BDNF as well as NGF have been shown to promote the
survival of cholinerdic neurons in culture. It is
postulated that if the interactions between neurotrophins

15 and estrogens are important for the development and survival
of basal forebrain neurons (which degenerate in Alzheimer’s
disease) then clinical conditions in which an estrogen
deficiency exists (as after menopause) may contribute to a
loss of thses neurons.

20 A commonly employed model of estrogen depletion is the
ovariectomized adult rat. An experiment was conducted in
ovariectomized rats using differential mRNA display to
determine the similarities and/or differences between a
representative compound of the present invention, 6-hydroxy-

25 2- (4-methoxyphenyl)-3-[{4- (2-piperidinoethoxy)phenoxy]-
benzo[b]thiophene, and estrogen at affecting gene expression
in various brain regions. Specifically, female Sprague-
Dawley rats, 6 weeks of age, were ovariectomized by the
vendor. Following one week of acclimation to the laboratory

30 facility, daily subcutaneous injections of estradiol
benzoate (0.03 mg/kg) or 6-hydroxy-2- (4-methoxyphenyl)-3-[4-
(2-piperidinoethoxy)phenoxy]-benzo[b]thiophene (1 mg/kg), or
vehicle (control) were initiated.

After five weeks of daily treatment, animals were

35 sacrificed and their brains removed and hippocampi collected
by microdissection. The hippocampi were fast frozen in
liquid nitrogen and stored at -70_C. Total RNA was prepared



The conpouMik98M5287ne present invention possess the desired FCAUSYO70REI ng
sel ective estrogen receptor 25 nodulators (SERMs) with estrogen-Ilike
effects in certain tissues while |acking (or havi ng m ni mal agoni stic
effect) in the breast and uterus. Moreover, 235 denonst r at ed by the
foll ow ng data, certain conpounds of the present I nventi on have been found
to cross the Broodpocdied barssws ﬁmumttheua@pﬁmprtﬂtectreetMenéIandn brain

follow ng oral, [ ugj on of
Conmpounds of tﬁgﬂ?r?\r}eﬁ é,z\nrhnﬂnd] |ous sﬁ%ﬁﬁ#%dt%ﬁ}énglg F344 Rat 35
Fermal e Fi scheplmml@qta:piﬁ mmklvﬁll%ls&l%@@ 50x) speefjEcvaRNA
single oral g (3 f ]

5 hydr oxy-2- (3%?hoxyp %é‘%ﬁ{xﬂs 096@%:6&9%@ ch&ih] FehabebRe (pcR)

(pi peri di ndet W&XPH) ts@hfzol[rb]a HepRedtl yeRoEsE &R defi nra3RdeREE 300 /
50% wat er . B'@QQgﬂﬁﬁdlééﬁﬁﬁé§W¥fbCﬁﬁééﬁﬁéikéVPHTIQﬁQEh‘aﬁétél gachsbpi e
point: just prior to dosi and_ at 2, 8, and how s _after dosing. At

each time poi FE2CH1am Pt sT%rI%O%%?]F?'T’%edan‘BI%o EdF es were
collected and the hemadd M@ etbil@oh MesmSENE {¢AtDes, atHet BeaBt @6ABproducts

obt ai ned. Follomnn .col lection of the bloo le in _each cas
ani mal s were f BLomate ﬁ%nsﬁlgg ﬁﬁﬁpﬂﬁe?hge ragﬁleg ?Hgtary
fenurs, o:!/@trlmpaﬂeﬁrlmandréyvﬁlxﬁo mersa;nngttﬁdjlmRNAnﬁysﬁlapdpataéeﬂsl n
e o™ AL o S, LUl Yy Phnt ot hbuggtbel g
methoxyphenyl)—3 [4—(2-p1per1d1noethoxy)phenoxy]benzo[b]-
thiophene produced a parallel pattern of gene activation or
inactivation in the rat himmpocampus as that observed for
15 estrogen. These data indicate that 6-hydroxy-2-(4-
methoxyphenyl)-3-[4- (2-piperidinoethoxy)phenoxylbenzo[b]-
thiophene produced an estrogen-like effect in the
hippocampus, a key brain region associated with Alzheimer’s
disease in humans.
20 Thus, administration of an effective amount of a
compound of the present invention, especially
6-hydroxy-2- (4-methoxyphenyl)-3-[4- (2-piperidinoethoxy) ~
phenoxylbenzo[b}-thiophene and its primary metabolite, 6-
hydroxy-2- (4-hydroxyphenyl)-3-[4- (2-piperidinoethoxy) -
25 phenoxylbenzo(b]-thiophene would be useful in the treatment
of Alzheimer’s disease in a human patient.

As used herein, the term "effective amount" means an
amount of compound of the present invention which is capable
of alleviating the symptoms of the conditions herein

30 described. The specific dose of a compound administered
according to this invention is determined by the particular
circumstances surrounding the case including, for example,
the potency of the compound administered, the route of
administration, the state of being of the patient, and the

35 pathological condition being treated. A typical daily dose
will contain a nontoxic dosage level of from about 5 mg to
about 600 mg/day of a compound of the present invention.




were stored at -70[err]C. The radioactivity of each sanple was determ ned
by 15 liquid scintillation spectronetry. Plasma was counted directly, while
the ot hegyd b§aups Were either honogenized, digested, or oyicgiusesiofosd or to
liquid SC|nt|IIat|on counting. Al tissues were weighed prior to treatnent.
The liver and cerebrum were honogeni zed in 0.9% saline solution 20 and an
al i quot of the hongenate was oxidized. Ah®0 pttuitary, hippocanpus,
hypot hal anus, ovaries, uterus and cerebell um were oxidized directly after

dryi ng. The fheiplrMas dh 065 Ieskdd t&e@eﬁaﬁyrﬁlpi BOYERYH" 9960t PES Oxidgo and
concentrated perchloric,acid (2/1 Vv/v) prior to liquid 25 scintillation

counti ng. Séﬁﬂqis%ﬁwqgéﬂﬁﬂ1zed on a Packard Model 307 Oxi di zer and the
resul ting [err] Cftes réxié@mwlefpé chéﬂé&zdiﬁ@dmtiﬂxla&t@ﬁdﬁﬂuatwmﬂh the

radi oactivity in,each tissue sanmp s.con ert t anog egui val ents
per gram of %/13 %CP?%‘[)@JC?% a@?? v‘f‘"f‘?lcai./waﬁ ?r? g?seT pﬁggﬁnﬁot ®area
under thé(upaniquﬂx1thaﬁ)iswﬁnmzﬂraﬂhyeddmnmieaehingnplkowAdeeeofahHe
cerebral cord ge . HPL n t at 315 nm
to deternlne | <?%§9r5%§%a%¥§%§§ y%ﬁgggg%kgsﬁgg ﬁgéyégﬁ ? tﬁgue to the
drug 35 ini tdegixedotkerapeut e @ffmtylﬁe@hmwed 6- hydr oxy- 2 (4-

hydr oxyphenyl ) - 3- [4 (pi peri di noet hoxy) phenoxy] - benzo[ b]t hi ophene, or there

gl ucur oni de conj uga es The - 26 - cerebral cortex sanpl e was obtained
ei ght hours after S ﬂblOWlng examples are presented to further

10 illustrate the preparation of compounds of the present
invention. The Examples are not to be read as limiting the
scope of the invention as it is defined by the appended
claims.

NMR data for the following Examples were generated on a

15 GE 300 MHz NMR instrument, and anhydrous hexadeutero-
dimethylsulfoxide was used as the solvent unless otherwise
indicated.

Example 1
20 Preparation of [6-methoxy-3-{4-(2-(l-piperidinyl)ethoxy]-
phenoxyl—-2- (4-methoxyphenvyl) Jbenzo(b]thiophene oxalate salt

Q (COOH) )

l: :l )
H,CO S @
OCH 4



and the |iygyosnds@l es were collected at four and ei ght hour pcafusesn@esi ng.
The proteins in the honbgenate were precipitated wth acetonitrile and the
supernate was 5 evaporated to dryness. The residue was reconstituted in

nobi | e phase and injected onto a SynChropak3iSGD- 100 colum with the initial
nobi | e phase conposed of 60% 0.05 MKH err]PJerr], pH 7/ 1796nethano|

17% acet oni trighg %V/V/$&q§?P3§#§ﬁ”gf(WhiﬁéEﬁbﬁﬁf ?ﬁ Oﬁ%gngfés

honbgenat e we hose obtaln enttc

6- hydr oxy- 2- (4- net hoxyplbélmo)lhﬁf{m((hjltﬁbkqmmt hoxy)

phenoxy] benzo[ b] t hi ophene and its netabolite, 6-hydroxy-2-

(4- hydroxyphenyl ) - 3-[ 4- (pi peri di noet hoxy) phenogy] benzo[ b] - thi ophene. 15

Radi oactivity was found in all tissue ag mm by the data presented in

Table 1. Table 1 Mean Phar makoki ngsg Radi oactivity 20

after a Single Oral Dose of [err hydr o -2|(4-nethoxypheny|)-3-[4-

(pi peri di noet hoxy) phenoxy] benzo[ b] -t hi ophene t (§4F344 Rats TI SSUE
(hr

derr] Tlerr] AUC[err] (ng/m) (ng hr/nL)

Pl asnma 5 53 6 653 28 Cerebel | um 425 25
8 5442 456 re - _
Fenur 523 Tg:rrtg‘ﬂggtmn of g§§“e§¥°x%4% Ml‘ﬁ%%h?f‘ %ggggbéﬁggm
517 37 [blz;hlophenero@ﬂ {®rg] B&® mpellin 1.10 L ofpghlgroform at 7

8093 311 Hyp@gralaRiss added G3®mide? (15.98 & 100 mméBl0ak8pilsd288 a

solution in 200 mL of chloroform. After the addition was

10 complete, the reaction was cooled to room temperature, and
the solvent removed in vacuo to provide 34.2 g (100%) of [6-
methoxy-2- (4-methoxyphenyl)-3-bromolbenzo (bl thiophene as a
white solid. mp 83-85° C. 1H NMR (DMSO-dg) d 7.70-7.62 (m,
4H), 7.17 (dd, J = 8.6, 2.0 Hz, 1H), 7.09 (d, J = 8.4 Hz,

15 2H). FD mass spec: 349, 350. Anal. Calcd. for CjigH;302SBr:
C, 55.03; H, 3.75. Found: C, 54.79; H, 3.76.

Step b): Preparation of [6-methoxy~2-(4-methoxyphenyl)-3-
(4-benzyloxy)phenoxylbenzo[b] thiophene
20
N0
l Z .

O
Z
L |

HyCO” 8 O
OCH,

To a solution of [6-methoxy-2-(4-methoxyphenyl)-3-~
bromo] benzo({b)thiophene (34.00 g, 97.4 mmol) in 60 mL of
25 collidine under N; was added 4-benzyloxyphenol (38.96 g,
194.8 mmol) and cuprous oxide (14.5 g, 97.4 mmol). The
resultant mixture was heated to reflux for 48 hours. Upon
cooling to room temperature, the mixture was dissolved in




Ovari es 1321 187 7 16761 1785 Pituitary - 3203
608 8 37666 8829 Liver 3839 669 7

51913 3WB8M5287 . 27 . Exanination of the data appeari n§CTVSI8§0 1

i ndicate that radioactive material was found in all tissues, with peak

| evel s being reached at 8 hours after dozj'%g wi th the exception of the

liver where peak |evels were reached at” hours after dosing. The | owest

concentrations were found in plasma and the highest in the liver. Both the

Jerr] and Aggtens (R0bmladiaystttihe tingrganie sekide|wens temevrdnpy
hi ppocanpus s ;aRe-J14RAL hal@RISE We 16t G £ cdrledh £10S&q 0Ps vy 88o) NahdiCtne

pl asma, indicating that radioactivity 10 distributed into the brain areas
after adm nit&Sig S RisTsalieddm e dbmrmchloride (500 ml). The

Eefr]C%gjhyd%ﬁXMﬂ$5k4ﬁﬁﬂﬁﬁwaﬁﬂEﬂmﬁ?ﬁéh[th waise? with ?ﬁtgydrochteric
i peri dinoet ho nzof hi t hi ophene nal ysi.s cer ebr
cgrltoex h%m) gg‘fﬁé?ﬁﬁﬂ@g 'ab{ﬁlj]el)o‘%?fgkﬁ %haa?o‘fh‘g‘“r%%gﬁ%%%gﬁ ?3;/ i?\aé%giue
téo':]hdt ) thgnﬂir.ent‘l‘gm)rmm\:h}lc [l?yiﬁiwéé d;iaed (sc;}dium sulfate), and

- roxy-2-(4-net,no en -3-14-(Jl peri di noet hoxy,) - .

honoxy] ben ST TEhe AT 1S o T RS O A | LakeR pp) ¢ 100 i
6- hydr oxy- 2-of4-ehgrioxageteriyd )wide f eéugqn perwli teesdbky ) formed that was

h b ' . 4 [ ' -1, _Pgak
Corr espondl i ey arh i bt G St PEPER™ LS Hofvip TEES
conmpound0or mathanyphirex) heendot [ ktivcophene 0bs€2ved 1h.1hemwpLL. The
chromat ogr angiof {16 GRIE M O LE¥AOTRIGRELS; dHE thEf £A508R! PRESHYRS

the |iver honpbgenates .
a short pad of silica gel (methylene chloride as eluant) to

remove baseline material. The filtrate was concentrated in
vacuo, and the residue crystallized from hexanes/ethyl

15 acetate to provide initially 7.19 g of [6-methoxy-2-(4-
methoxyphenyl)-3-(4-benzyloxy)phenoxylbenzo[b)-thiophene as
an off-white crystalline solid. The mother liquor was
concentrated and chromatographed on silica gel
(hexanes/ethyl acetate 80:20) to provide an additional 1.81

20 g of product. Total vield of [6-methoxy-2-{4-methoxyphenyl)-
3-{4-benzyloxy)phenoxy}-benzo{blthiophene was 9.00 g (24%
based on recovered starting material). The basic extract was
acidified to pH = 4 with 5N hydrochloric acid, and the
resultant precipifate collected by filtration and dried to

25 give 13.3 g of recovered 4-benzyloxyphenol. mp 100-103° C.
H NMR (CDCl3): 4 7.60 (d, 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 CzgH2404S: C,

74.34; H, 5.16. Found: C, 74.64; H, 5.29.
30



di d,. howeve‘aogﬁ)lg ,peaks whose retention times corresponded periledadsent
. conmpound and™its i§| ucuroni de conjugate. 25 Simlarity of

6- hydr oxy- 2- ( 4- met hoxyphenyl ) - 3-[ 2-
(pi peridi no- et hoxy) phenoxy] benzo[ b] t hi opheng3te estrogen in the
hi ppo- canmpus Estrogens, such as 17b-estradiol, regulate gene 30

transcription I ndl ng n_Lecep R), _whi_ ' INn,athhe
cyt opl asm of é%%?g#gﬂte|?E%Bgﬁégggﬁng? E?ggggﬁchieaﬁgoﬁﬁg?ﬁ%ﬁgﬁﬁﬁﬁpg ?
prerequi site for nucl ear (érhrdpoxy) phenpxydbepreXbiffdiephianti ng to a 13

"~ base-pair palindrom c DNA consensus sequence (estrogen response el enent, or
ERE) 35 begins assenbly of a transcriptional agpgratus which culmnates in
the activation of appropriate target genes. A variety of genes have been
identified which are regul ated by - 28 - e gen. These incl ude
cytoskel etal proteins, neuro- transmtter bio hetic and netabolic
enzynes and receptors, as well as other hornongS and neuropeptides. ERE' s

have been identified in nmany estrogen-r onsi & genes 5 including
vitellogenin, c-fos, prolactin, and |uteif]izijhg hornone. O significance in
the central nervous system ERE—W{txjsgizﬁ;s;g; been identified in
p75[err] and trkA, both of which ferve as sign i nol ecul es for the

neurotrophins: 10 nerve growh factor (NGF), bratn @€Hyed nerve growh
factor (BD@FF), and neur ot r ophi n- 3.

To a solution of [6-methoxy-2-(4-methoxyphenyl)-3- (4~
benzyloxy)phenoxylbenzo{b]thiophene (1.50 g, 3.20 mmol) in
50 mL of ethyl acetate and 10 mL of 1% concentrated
hydrochloric acid in ethanol was added 10% palladium-on-

10 carbon (300 mg). The mixture was hydrogenated at 40 psi for
20 minutes, after which time the reaction was judged
complete by thin layer chromatography. The mixture was
passed through Celite to remove catalyst, and the filtrate
concentrated in vacuo to a white solid. The crude product

15 was passed through a pad of silica gel (chloroform as
eluant). Concentration provided 1.10 g (91%) of [6-methoxy-
2- (4-methoxyphenyl) -3- (4-hydroxy) phenoxylbenzo[b] ~thiophene
as a white solid. mp 123-126° C. H NMR (DMSO-dg) d 9.10
(s, 1H), 7.59 (d, J = 8.8 Hz, 2H), 7.52 (d, J = 2.1 Hz, 1H),

20 7.14 (d, J = 8.8 Hz, 1H), 6.95 (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
(d, J = 9.0 Hz, 2H), 3.78 (s, 3H), 3.72 (s, 3H). FD mass
spec: 378. Anal. Calcd. for Cy3Hy8048: C, 69.82; H, 4.79.
Found: C, 70.06; H, 4.98.

25
Step d): Preparation of [6-methoxy-3-[4-[2~(l-piperidinyl)-

ethoxy]lphenoxy]-2- (4-methoxyphenyl) ]benzo[b]-
thiophene oxalate salt

To a solution of [6-methoxy-2-(4-methoxyphenyl)-3-(4-

30 hydroxy)phenoxylbenzo[b]thiophene (1.12 g, 2.97 mmol) in 7
nL of anhydrous N,N-dimethylformamide under N2 was added
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BDNF as wel | as NG have been shown to pronote the survivat of cholinergic
neurons in culture. It is postulated that if the interactions between

neurotrogppgg and estrogens are inportant for the devel@posssioread
survi val sa? forebrai n neurons (which degenerate in Al zheimer's

di sease) then clinical conditions in which an estrogen deficiency exists
(as after nenopause) may contribute to a Béss of thses neurons. 20 A
commonly enpl oyed nodel of estrogen depletion is the ovariectom zed adult

rat. An exp ctgdgkn ov i egt 1ed I AESeWSERG reii hbcrent i a
L, A SXDELLIRG 48RL6AR0UCtSdabNg0VeI |86 ARLIFY | AEBoUS BT rdibLe

e 5|n1Iar| i es and/ok glff ences get en a
repr esent at | Y@ Bbapbefd §chﬁ@rﬁPE§¥ﬁP1Pﬁ§é tRBnRY rﬁﬁ 8%& )
2- é 4- et hoxyphwyz]gu]yoﬁy [ #ab2apigar | dThReerbenyrphenmixkurkewas| ls]tumr@phm
an estrogen t.arrect ene e [ essi |n VaLLO I I
Speci fical |yt f%ﬂﬂFﬁ %t gﬁgéenﬁa 17 ngggr éﬁ E@FQEﬁoR h%% e
ovarlectﬁnlzédsbylbhEedehdmweeﬁobhémmnéoﬁméwﬂéex dﬂoﬁceﬂqﬁi%$dn I&et he

| abor at ory 383:15?%&%% gghkétaabauha%ﬁeuaqhebeet e QRS 2@t 5 biiad Ol

?E”E?Stere. fj?nebméseﬁypnedéxy] Berﬁ%[ b] t ﬁpgé%g‘%ﬁe?%/ FQ}“bLL&edvémdc [washed
(control) weggthnivhicated2 Af ten mLye wWeekdnof odaithe tdr@@mmﬂt(sommtal S were
oS e SactL L Ceg I e, bl eI end ppaceu, Saleckes by
stored at0 - 78hComdtbalrafNédven prdpaeedel (2%2@ethanol/chloroform) The
desired fractions were concentrated to an oil that was
dissolved in 10 mL of ethyl acetate and treated with oxalic
acid (311 mg, 3.4 mmol). After stirring for 10 minutes, a
white precipitate formed and was collected by filtration and
15 dried to provide 1.17 g (70%) overall of [6-methoxy-3-[4-[2-
(1-piperidinyl)ethoxy]-phenoxy]-2-(4-methoxyphenyl) ]benzo[b]
thiophene as the oxalate salt. mp 197-200° C (dec). H NMR
(DMSO-dgy 4 7.60 (d, J = 8.7 Hz, 2H), 7.55 (d, J = 1.1 Hz,
1H), 7.14 (4, J = 8.8 Hz, 1lH), 7.06 (d, J = 8.8 Hz, 2H),
20 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, 4H), 1.69-1.47 (m, 4H), 1.44-1.38 (m, 2H). FD mass
spec: 489 . Anal. Calcd. for Cp9H31NO4S+0.88 HO2CCO2H: C,
64.95; H, 5.80; N, 2.46. Found: C, 64.92; H, 5.77; N, 2.54.
25



from pool edybioggspg7f rom t he appropriate treatnent and contr oPCHUSSIS0RNd

- reverse transcribed using a 3 oligonucleotide prinmer which selected for
speci fic mMRNA (pol y-A+) popul ati ons. Pol ynmerase chain reactions (PCR) 5
were carried out in a cocktail consisting-of35 random 5' oligonucl eoti des
(10 base-pairs in length; total of 150), reaction buffer, Taq pol ynerase,
and a 32PdTCP. After 40 rounds of anplifggampea, 2t he reactlon products were
size fractionated on a 6% TBE-urea gel, dried and 10 exposed to x-ray
film The resulting nRNA display patterns were conpared between treatnment
gr oups. 6_pwdrggggggeglon of [6-methoxy-3-[4-[2-(l-piperidinyl) ethoxy]-

nethoxyphenyl)pﬁehéxyg =PLNaCmdt heghRmemRN gHend DR ftdphdrie apf@ Echloride
pr oduced aéga gLL. pattern ol gene activation or rnactivation rn tne rat
hi mmpocanp t observed for 15 estrogen. These data indicate that
6- hydr oxy- 2- (4- net hoxyphenyl)-3-[4- (2101 Per ¢ gig10et hoxy) phenoxy] benzol b] -

t hi ophene produced an estrogen-Ilike ef ecqqlﬁyihe hi ppocanpus, a key brain
regi on associated with Al zheiner's di seaSe im Hdnans. 20 Thus,

adm ni stration of an effective anount of a co nd of the present

i nvention, especially
6- hydr oxy- 2- (4- met hoxyphenyl ) - 3-[ 4- ( 2- pi peri di
phenoxy] benzo[ b] -t hi ophene and its prinary nmetajolite, 6-
hydr oxy- 2- (4- hydr oxyphenyl ) - 3-[ 4- ( 2- pi g&f Nghngethoxy) - 25
“phenoxy] benzo[ b] - t hi ophene woul d be usg hetreatment of Al zheiner's
di sease in a hunan patient. As udésC®erein, Sthe’teDm "ef fective anount"
means an anmount of conpound of the present inve c*ﬂiCh i s capabl e of
alleviating the synptons of the conditions herein 30 8cribed. The
specific dose of a conpound adm ni stered

Treatment of the oxalate salt from Example 1 with

aqueous base to produce the free base, followed by reaction

10 with diethyl ether saturated with HCl yielded the title
salt, mp 216-220° C. 1H NMR (DMSO-dg) d 10.20 (bs, 1H),
7.64 (d, J = 8.7 Hz, 2H), 7.59 (d, J = 1.5 Hz, 1H), 7.18 (d,
J=9.0 Hz, 1H), 7.00 (d, J = 8.7 Hz, 1H), 6.96 (dd, J =
9.0, 1.5 Hz, 1H), 6.92 (q, Jag = 9.0 Hz, 4H), 4.31 (m, 2H),

15 3.83 (s, 3H), 3.77 (s, 3H), 3.43 (m, 4H), 2.97 (m, 2H), 1.77
(m, 5H), 1.37 (m, 1H). FD mass spec: 489 . Anal. Calcd.
for Cy9H31NO4S+1.0 HCl: C, 66.21; H, 6.13; N, 2.66. Found:
C, 66.,46; H, 6.16; N, 2.74.




according to this invention is determ ned by the particular circunstances
surroundi ng the case including, for exanple, the potency of the conpound
adni ni st 8Y@#/M4R¥e route of administration, the state of b@CAFPSSS0T0RE
patient, and the 35 pathol ogical condition being treated. A typical daily
dose will contain a nontoxic dosage |evel of fromabout 5 ng to about 600
ng/ day of a conpound of the present inveld® en. - 30 - Preferred daily
doses generally will be fromabout 15 ng to about 80 ng/day. The exact dose
is determined, in accordance Wi th theggimbflgrd practice in the nedical arts
of dose titrating the 5 patient; that is, initially admnistering a |ow
dose of the conpound and oradually |ncreaS|ng the does unt|I the desired

t her apeut i cEEEPgratieon t 31 (i [y (5 alhroxy

further 10 Ehbhusynatze (Mhﬁtelﬁhaﬂipﬁbhﬂ)QbeﬁQ@{wrﬂ'ﬁ@ér@ pr esent
|nvent|qﬂ. The Exanples are not to be read as T Ng e scope of the
invention as it is defined by the appended clains. NVR data for the
fol |l owi ng Exanpl es were generated on/ajl5 GE 300 MHz NWR i nstrunent, and
anhydr ous hexadeut ero- di net hyl sul f oXj used as the sol vent unless
ot herwi se indicated. Exanple 1 20 Preparati®n of
[ 6- met hoxy-3-[4-[2-(1-pi peridinyl)ethoxy]-
phenoxy] - 2- (4- met hoxyphenyl )] benzo[ b] t hi op

HaCO J/\jL—sj/\

oxal ate salt

OCH34

The title compound was prepared in the same manner as

the compound of Example 1, mp 95-98° C. lH NMR (DMSO-dg) d

10 7.64 (d, J = 9.0 Hz, 2H), 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, 4H), 3.97 (t, J = 6.0 Hz, 2H),
3.83 (s, 3H), 3.76 (s, 3H), 2.73 (t, J = 6.0 Hz, 2H), 2.51
(m, 4H), 1.66 (m, 4H). FD mass spec: 477. Anal. Calcd. for

15  C2gH29NO4S: C, 70.71; H, 6.15; N, 2.99. Found: C, 70.59; H,
6.15; N, 3.01.



[err] - RO 98/45288p a: Preparation of [6-methoxy- 2-(4-met ReLYSHHEMRI ) - 3-
br ono] benzo[ b] t hi ophene [err] 5 To a sol ution of

[ 6- met hoxy- 2- (4- met hoxyphenyl )] benzo- [b]thi ophene (27.0 g, 100 nmol)in
1.10 L of chloroformat 60[err] C was added3bromi ne (15.98 g, 100 nmol)
“dropwi se as a solution in 200 nL of chloroform After the addition was 10
conpl ete, the reaction was cool ed to ro@grampleerst ure, and the sol vent
renmoved in vacuo to provide 34.2 g (1009 of [6-

met hoxy- 2- (4- net ho enyl)-3- bronD benzg[P . .

83- 85[err] C jx 2 hR (PR 4 a3 : P SRPIRAn0) 3
8.6, 2.0 Hz, H‘@hoﬂy%éﬁbx 1) FPenmrs$b3padopBéfie 350.
Anal . Calcg or r rr err C, 55.03; H 3.75. Found: C, 54.79;
H 3.76 epM F+2%i on of [6- rret hoxy- 2- ( 4- met hoxyphenyl ) - 3-

(4- benzyloxy)phenoxy]benzo[b]thlophene 20 [err] To a solution of

[ 6- net hoxy- 2- (4- met hoxyphenyl )-3- bro enzo[ b] t hi ophene (34.00 g, 97.4
mml) in 60 nL of 25 collidine under (N[ erk PH@ds added 4- benzyl oxyphenol
(38.96 g, 194.8 mmol) and cuprous oxi N4~ 97.4 mmol ). The resultant

m xture was heated to reflux for 48 hours. Upolff cooling to room
tenperature, the mxture was dissolved in

OCH 3

The title compound was prepared in the same manner as

10 the compound of Example 1, mp 189-192° C. 1H NMR (DMSO-dg)
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, = 9.0, 2.0 Hz, H), 6.86 (s, 4H), 3.94 (t, T =
6.0 Hz, 2H), 3.83 (s, 3H), 3.76 (s, 3H), 2.80 (t, J = 6.0

15 Hz, 2H), 2.66 (m, 4H), 1.53 (m, 8H). Anal. Calcd. for
C30H33N04S+1.0 HCl: C, 66.71; H, 6.35; N, 2.59. Found: C,
66.43; H, 6.46; N, 2.84,

ﬁ:



- 32 - acetone (200 nL), and the inorganic solids were renoved by
filtration. The filtrate was concentrated in vacuo, and the residue
di ssol vesyo ss/aseéhyl ene chloride (500 ni). The net hyl ene chtwmisogomend uti on
was washed with 3N hydrochloric 5 acid (3 X 300 nL), followed by [err]N
sodi um hydroxide (3 x 300 nmL). The organic |ayer was dried (sodium
sul fate), and concentrated in vacuo. The3Besi due was taken up in 100 nL of
et hyl acetate whereupon a white solid forned that was coll ected by
filtration [recovered [ 6-mnmethoxy- 2- (4Exg£bp@t§oxyphenyl)]benzo [ b] t hi ophene
(4.62 g, 17.11 mmol]. The filtrate was concentrated in vacuo, and then
passed through a short pad of silica gel (nethylene chlorlde as eluant) to
renove basePrgpagatéphapf TiheMeithioxat-d [ ¢ JHERE) and t he
;eibdue gr%atﬁbk ﬂeheggnhéxqaeab%hekbph%n@qqq%@%ﬂaqﬂyﬂmmdﬁhéﬂatlalIy

b=
nethoxyﬁ%en?ﬂQ;QEEAQEéﬂﬁyloxy)phenoxy]benzo[b] t hi ophene as an off-white
crystalline solid. The nother l|iquor was concentrated and chronmat ographed
on silica gel (hexanes/ethyl acetate P 2 to provide an additional 1.81
20 g of product. Total yield of [6-netHox¥13- (4- et hoxyphenyl ) -
3-(4-benzy|oxy)phenoxy]-benzo[b]thiGph@ﬁe/ﬂag 9.00 g (24% based on
recovered starting material). The basic extrlhact was acidified to pH 4
wi th 5N hydrochloric acid, and the resulta recipitate coll ected by
filtration and dried to 25 give 13.3 g of ered 4-benzyl oxyphenol . np
100-103 C. [err]H NWR (CDCl[err]): d 7.60 (dt J = 8.8 Hz, 2H), 7.39-7.24
(m

HsCO

OCH 34

The title compound was prepared in the same manner as

10 the compound of Example 1, mp 196-198° C. 1H NMR (DMSO-dg)
d 10.48 (bs, 1H), 7.64 (d, J = 9.0 Hz, 2H), 7.59 (d, J = 2.0
Hz, 1H), 7.19 (d, J = 9.0 Hz, 1H), 7.00 (d, J = 9.0 Hz, 2H),
6.97 (dd, J = 9.0, 2.0 Hz, 1lH), 6.87 (q, Jas = 9.0 Hz, 4H),
4.25 (m, 2H), 3.83 (s, 3H), 3.77 (s, 3H), 3.54 (m, 2H), 3.09

15 (m, 4H), 2.00 (m, 3H), 1.88 (m, 3H). Anal. Calcd. for
CogH31NOy4S+*1.5 HC1l: C, 63.18; H, 6.15; N, 2.63. Found: C,
63.46; H, 5.79; N, 2.85.



7H), 6.90- @@5?,@% 7 7H), 4.98 (s, 2H), 3.86 (s, 3H 3.81 (s, Riusskmss
spec: 468. Ana Calcd. for (Jerr]JHerr]Jerr]S: C 74.34; H 5.16. Found:

C, 74.64; H 5.29. 30 - 33 - Step ¢): Preparation of
[ 6- met hoxy- 2- (4- met hoxyphenyl ) - 3- (4- hydr-0x39 phenoxy] benzo[ b] t hi ophene
[err] OH 5 To a solution of (6-nethoxy-2-(4-nethoxyphenyl)-3-(4-

benzyl oxy) phenoxy] benzo[ b] t hi ophene (1.§ % %O nmol) in 50 nL of ethyl
acetate and 10 nL of 1% concentrated hydio oric acid in ethanol was added
10% pal | adi umon- 10 carbon (300 ng). The m xture was hydrogenated at 40

psi for 20 m Patepsmratfioy oml[&Mettmﬂ;he%{e&eﬁahmmhqahﬂmehetmm{&e by

thin | ayer chr& 088{?'@}}/(,4“

Catal ySt and rrrtrac o conm 1 . a = =S
crude prod5|ct 15 was passed through a pad of silica gel (chl orof ormas

eluant). Concentration provided 1.10 %‘j} @{ [ 6- met hoxy-

2- (4- et hoxyphenyl ) - 3- (4- hydr oxy) phengxy] henzo| b] -t hi ophene as a white
solid. mp 123-126 C. 1H NWVR (DVSO- d6) Y+ te 1H), 7.59 (d, J = 8.8 Hz,
2H), 7.52 (d, J = 2.1 Hz, 1H), 20 7.14 (d, JJ= 8.8 Hz, 1H), 6.95 (d, J =
8.8 Hz, 2H), 6.89 (dd, J=8.8, 2.1 Hz, 1H), (d, J= 9.0 Hz, 2H), 6.63
(d, J =9.0 Hz, 2H), 3.78 (s, 3H), 3.72 (s, FD nass spec: 378. Anal.
Calcd. for err]J]Herr](err]S: C 69.82; H 4]179.

o)
jeu§

HaCO S 0
OCH 4

The title compound was prepared in the same manner as
the compound of Example 1, mp 208-211° C. 1H NMR (DMSO-dg)

10 d 10.6 (bs, 1H), 7.63 (d, J = 9.0 Hz, 2H), 7.60 (d, 0 = 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 (g, Jag = 9.0 Hz, 4H),
4.29 (m, 2H), 4.08-3.91 (m, 4H), 3.82 (s, 3H), 3.77 (s, 3H),
3.59-3.42 (m, 4H), 3.21-3.10 (m, 2H). Anal. Calcd. for

15 C2gH29NO5S+1.0 HCl: C, 63.09; H, 5.73; N, 2.65. Found: C,
63.39; H, 5.80; N, 2.40.

(<]

=




Found: C, 70.06; H, 4.98. 25 Step d): Preparation of

[ 6- met hoxy- 3-[4-]2-(1-piperidinyl)-

et hoxy] p %?‘é (4- met hoxyphenyl )] benzo[ b] - t hi ophene oXSTASBYRE 1o a
sol ution of [6-nethoxy-2-(4-nmethoxyphenyl)-3-(4- 30

hydr oxy) phenoxy] benzo[ b] t hi ophene (1.12 90 2. 97 nnDI) in 7 nmL of anhydrous
N, N- di net hyl f or mani de under N2 was addéd cesi um car bonate (3. 86
g, 11.88 mmol ). After stirring for 10 m nutes, 2 chloroethylpiperidine
hydrochl oride (1.10 g, 1.48 mmol) wasExammpslde 7The resul tant m xture was
stirred for 18 hours at anbient tenperature. The reaction was the 5
dlstrlbutedeg , ]

separated afd Fh e —1h
or gani ¢ waspbent nbdZamd-hgdheﬂymheny&mﬂbenze[b]tb@ogggnetxylng of the
organi c ¢ sodi um sul fate) and concentration provided an oil that was 10
chromat ographed on silica gel (2@6nﬁff§nollchloroforn). The desired

fractions were concentrated to an of | jhat was dissolved in 10 nL of ethyl
acetate and treated with oxalic aci ]
10 mnutes, a white precipitate forned and
15 dried to provide 1.17 g (70% overal
(1- pi peridinyl) et hoxy] - phenoxy] - 2- ( 4- met hoy
the oxalate salt. np 197-200[err] C (dec).

(d, J =8.7 Hz, 2H), 7.55 (d, J = 1 LU}z

3.4 nmol ). After stirring for
s collected by filtration and
6- met hoxy- 3-[ 4-[ 2-
enyl )] benzo[ b] thi ophene as
jerr]H NVR (DVMsO-d[err]) d 7.60

HO

[6-methoxy~3-[4-[2-(1-piperidinyl)ethoxy]phenoxy)-2- (4~
methoxyphenyl) }benzo[b] thiophene hydrochloride (10.00 g,

10 19.05 mmol) was dissolved in 500 mL of anhydrous methylene
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
quenched by pouring into a stirring solution of saturated

15 sodium bicarbonate (1 L), cooled to 0° C. The methylene
chloride layer was separated, and the remaining solids were
dissolved in methanol/ethyl acetate. The aqueous layer was
then extracted with 5% methanol/ethyl acetate (3 x 500 nmL).
All of the organic extracts (ethyl acetate and methylene

20 chloride) were combined and dried (sodium sulfate).
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-
piperidinyl) ethoxy]phenoxy]-2-(4-hydroxyphenyl)lbenzo[b]-

25 thiophene as a white solid. mp 93° C. lH NMR (DMSO-dg) d
9.73 (bs, 1H), 9.68 (bs, 1H), 7.45 (d, J = 8.6 Hz, 2H), 7.21
(d, J =1.8 Hz, 1H), 7.04 (d, J= 8.6 Hz, 1H), 6.84 (dd, J =
8.6, 1.8 Hz, 1H (masked)), 6.81 (s, 4H), 6.75 (d, J = 8.6
Hz, 2H), 3.92 (t, J = 5.8 Hz, 2H), 2.56 (t, J = 5.8 Hz, 2H),

30 2.36 (m. 4H), 1.43 (m, 4H), 1.32 (m, 2H). FD mass spec:



| H), 7.14 {bosisssr8. 8 Hz, 1H), 7.06 (d, J = 8.8 Hz, 2H), 20pcPaRisdrish J =
8.8, 1.1 Hz, 1H), 6.87 (s, 4H), 4.19 (broad t, 2H), 3.78 (s, 3H), 3.72 (s,
3

H, 3.32 (broad t, 2H), 3.12- 3.06 (m 4H) 1.69-1.47 (m 4H), 1.44-1.38
(m 2H). FD mass spec: 489 . Anal. Cal cd. gr C[err]H[err]NQerr]S[err]O 88
HJerr]CCerr]H C, 64.95; H 5.80; N, 2.4 Found: C, 64.92; H, 5.77; N,

(2)f [52 mzet5hoxy %g%gﬂ [‘?;%gppﬁ?ﬁi?ggsﬁsfg?é?%ﬁq‘lsz ¢, 70.20; H, 5.80; N,

phenoxy] - 2- (43 ne3 hoxyereay! ¢] beazobp] i epbepenhydr.aghl oride 5 salt [err]
Treatment of the oxalate salt fromExanple 1 with agqueous base to produce
the free base, followed by reaction 10 wth diethyl ether saturated with
HC yielded the title salt, np 216-220 Exammple |8 NVR (DMSO-d[err]) d 10. 20
(bs,lH)5764(dJ 87Hz,2H),759(d J=15Hz 1H) 718(d J =

9.0 Hz, 1H),
(q, JAB = 9.5

(m 4H, 2. : : : b] thEppihens g&lamgalt
Anal . Cal cd. for C[err]H[err]NQerr]S[err]l 0 HO - C, 66.21; H 6.13; N,

2.66. Found: C, 66.,46; H, 6.16; N, 2
é « (COOH) ,
N\/\O

Q
HO ’Q‘_S—’LO Ny

The title compound was prepared in 80% yield from the
free base, mp 246-249° C (dec). H NMR (DMSO-dg) 4 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,
15 4H), 6.75 (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, 2H). FD mass spec 462.
Anal. Calcd. for C27H27N043'0.75_H02CC02H: C, 64.63; H, 5.42;

N, 2.64. Found: C, 64.61; H, 5.55; N, 2.62.

10



- 36 - Exanple 3 Preparation of [6-Methoxy-3-[4-][2-(1-pyrolodinyl)ethoxy]-
phenoxy] - 2- (4- met hoxyphenyl )] benzo[ b] t hi ophene 5 [err] The title conpound
was prepAY@88/4538% he sane manner as the conmpound of Exanpl ECT/USA076%t og[ err ]
C. [err]H NWR (DVvSO-d6) d 10 7.64 (d, J = 9.0 Hz, 2H), 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, 4H), 3.97 (t, J = &2 +Hz, 2H), 3.83 (s, 3H), 3.76
(s, 3H, 2.73 (t, J =6.0 Hz, 2H), 2.51 (m 4H), 1.66 (m 4H). FD nass
spec: 477. Anal. Calcd. for 15 (errixbmpléNgerr]S: C,  70.71; H 6.15; N,
2.99. Found: C, 70.59; H 6.15; N, 3.01.

of [6-Met ho>@£_- - t[%n( - jm _
et hoxy] phen = 5 FHEpeRre o pHeRe LVAvimviaEi e

The title cohanoxryiwes Edpamk ypheaniel )Sden zelinidrhiasphiene thiedoaeiplomdief
Exanple 4, np 189-192[err] C. [err]H NMR (DMSO-d[err]) 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, *HCGI 9.0, 2.0 Hz, H), 6.86 (s, 4H),
3.94 (t, J =6.0 Hz, 2H), 3.83 (s, N;L/%Q)(s, 3H), 2.80 (t, J =6.0

IYwy
|
HO S O
Z~0H

The title compound was prepared in 91% yield by

treatment of the corresponding free base with HCl saturated

10 diethyl ether, mp 158-165° C. l1H NMR (DMSO-dg) d 9.79 (s,
1H), 9.74 (s, 1H), 7.40 (d, J = 8.6 Hz, 2H), 7.23 (d, J =
2.0 Hz, 1H), 7.04 (d, J = 8.6 Hz, 1H), 6.86 (q, 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, 4H), 2.91 (m, 2H), 1.72 (m, 5

15 H), 1.25 (m, 1H). FD mass spec 461. Anal. Calcd. for
Cz27H27N045+1.0 HC1l: C, 65.11; H, 5.67; N, 2.81. Found: C,
64.84; H, 5.64; N, 2.91.



.15 Hz, 2HwodshSsem 4H), 1.53 (m 8H). Anal. Calcd. for  pcT/US98/07024
Clerr]Herr]NJerr]S[err]1.0 HO: C 66.71, H 6.35, N, 2.59. Found: C

66.43; H, 6.46; N, 2.84. - 38 - Exanple 5 Preparation of

[ 6- Met hoxy-3-[4-[2-(1-N, N-di et hyl ami no)- - 43 -

et hoxy] phenoxy] - 2- (4- met hoxyphenyl ) ] benzo[ b] t hi ophene 5 hydrochl ori de
[err] H3CO OCH3 The title conpound masC££ gigd hn t he same manner as 10

t he conpound of Exanple 1, np 196-198 Sﬁ rr] NVR (DMSO-d[err]) d 10. 48
(bs, 1H), 7.64 (d, J 9.0 Hz, ZFD 7.59 (d, J = 2.0 Hz, 1H), 7.19 (d, J =
9.0 Hz, 1H), B mht:br; <9f0[ 63974< fa- (11- folid2n@lHethbky] -
6.87 (g, Jlerr] ) 4 ( > nes: 77 (s, 3H),
3.54 (m 2H), vpe AT ' ) » : B€Anal . Cal cd.
for C[err]ﬁ[err]hKIerr]S[err]l 5 HO C, 63. 18 H 6.15; N, 2.63. Found:
C, 63.46; H 5.79; N, 2.85. - 39 - | e 6 Preparation of

[6-N@thoxy 3-[4-[ 2- (norphol i no) et hoxy]

phenoxy] - 2- ( 4- nethoxyphenyl)]benzo[b]th|opﬁé’EChydrochlorlde

IYwy
l
HO S 0
Z~0H

The title compound was prepared from the product of

Example 3 in a manner similar to that employed in Example 7

10 above; mp 99-113° C. 1H NMR (DMSO-dg) 4 9.75 (s, 1H), 9.71
(s, 1H), 7.50 (d, J = 9.0 Hz, 2H), 7.25 (d, J = 2.0 Hz, 1H),
7.09 (d, J = 9.0 Hz, 1H), 6.85 (s, 1H), 6.80 (dd, J = 9.0,
2.0 Hz, 1H), 6.79 (d, J = 9.0 Hz, 2H), 3.93 (m, 2H), 2.73
(m, 2H), 2.53 (m, 4H), 0.96 (t, 0 = 7.0 Hz, 4H). Anal.

15 Calcd. for CzgH25N0O4S+0.5 Hp0: C, 68.40; H, 5.74; N, 3.07.
Found: C, 68.52; H, 6.00; N, 3.34.



oy . - .- Lo T

5 [err] The title conmpound was prepared in the same manner as the conpound

of Exanple 1, np 208-211[err] C J[err]H NVR (DMSO-d[err]) 10 d 10.6 (bs,
3\,‘,%38,45'}287 9.0 Hz, 2H), 7.60 (d, J = 2 0 Hz, 1H), 7PCOUL/07028. 0 Hz,

1FD 7 00 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 ZFD, 4.08-3.91 (m 4H), 3.82 (s, 3H), 3.77

(s, 3FD, 3.59-3. 42 (m 4H), 3.21-3.10 (4n44N% Anal . Calcd. for 15

Cerr]Herr]NJerr]S[err]1.0 HO: C 63.09; H 5.73; N, 2.65. Found: C,

63.39; H, 5.80; N, 2.40. - 40 - E@ggghglg ffeparation of

[ 6- Hydr oxy- 3-[4-[ 2- (1- pi peridi nyl) et hoxy

phenoxy] - 2- (4- hydroxyphenyl)]benzo[b]th|ophene 5 [err]

[ 6- met hoxy- sdatfloR PET { CliyddSk b ¥Y4h8x£ﬁeth lenelmlno)—

met hoxyphen ] . mmol )

was di ssol ved ey zavalls 234l

8[err] Cs To this solutlon was added bor on trlbronlde (7 20 m., 76.20

mol ). The resultant m xture was stK:;?d at 8 Cfor 2.5 hours. The reaction

was quenched by pouring into a stirfing/solution of saturated 15 sodium
bi carbonate (1 L), cooled to 0 C Nethylene chloride | ayer was
separated, and the remaining solids were dis§ol ved in nmethanol /et hyl
acetate. The aqueous | ayer was |

Iewy
|
HO S O
Z~OH

The title compound was prepared from the product of

Example 4 in a manner similar to that employed in Example 7

10 above; mp 125-130° Cc. 1H NMR (DMSO-~dg) d 9.75 (s, 1H), 9.71
(s, 1H), 7.50 (d, J = 9.0 Hz, 2H), 7.26 (d, J = 2.0 Hz, 1lH),
7.09 (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 (m, 8H). Anal.

15 calcd. for CagHoNO4S: C, 70.71; H, 6.15; N, 2.94. Found:
c, 70.67; H, 6.31; N, 2.93.



then extragidshiighd;,n 5% net hanol /ethyl acetate (3 x 500 m). pArlysedodo
organi c extracts (ethyl acetate and nethylene 20 chloride) were conbi ned
and dried (sodiumsulfate). Concentration in vacuo provided a tan solid
that was chromat ographed (silicon dioxide, g% % nmethanol/chloroform to
provide 7.13 g (81 % of [6-hydroxy-3-[4-[2-(1- piperidinyl)

et hoxy] phenoxy] - 2- (4- hydr oxyphenyl )] benzo[ b].- 25 thiophene as a white
solid. np 93[err] C [J[err]H NI\/R(DIVBOEtZi‘[ W) 9.73 (bs, 1H), 9.68 (bs,
1H), 7.45 (d, J = 8.6 Hz, 2H), 7.21 (d, J = 1.8 Hz, 1H), 7.04 (d, J= 8.6
Hz, 1H), 6.84Pg:dd - 8. 3 %’L(s, 4H), 6.75 (d, J

= 8.6 Hz, 2H)+=3* - - - - - .8 Hz, 2H), 30 2.36
(m 4H), 1.43disth4lHamiho32thoxylHpheneRyias- (dpec: - 41 - 462. Anal.
Calcd. forcs QS’BLE'L(SE g ! gﬂégr;&)]eg:zog! ;fgl%g;h eg’e 5.90; N, 3.03. Found: C,
69.96; H, S5.9 N on of

[ 6- Hydr oxy-3-[4-[ 2-(1-pi peridinyl)ethoxy] -

phenoxy] - 2- (4- hydr oxyphenyl )] benzo[ b] t hégphene oxal ate salt [err] 10 The

title conpound was prepared in 80%vyi el dé\Iromthe free base, np 246-249 C
(dec) . 1H NMR (DVBO-d6) d 7.45 (d, J =8 2H), 7.22 (d, J = 1.8 Hz,

1H), 7.05 (d, J = 8.6 Hz, 1H), 6.87 (dd, J = 86, 1.8 Hz, 1H (masked)),
6.84 (s, 15 4H), 6.75 (d, J = 8.6 Hz, 2H), §. 03 (bt, 2H), 3.01 (bt, 2H),

o)
S

HO S O

Z~0H

The title compound was prepared from the product of

10 Example 5 in a manner similar to that employed in Example 7
above; mp 137-141° C. lH NMR (DMSO-dg) d 9.75 (s, 1H), 9.71
(s, 1H), 7.49 (d, J = 9.0 Hz, 1H), 7.25 (d, j = 2.0 Hz, 1H),
7.09 (d, J = 9.0 Hz, 1H), 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,

15 2H), 2.74 (t, J = 6.0 Hz, 2H), 2.51 (m, 4H), 1.66 (m, 6H).
Anal. Calcd. for CzgH27NO4S: C, 69.46; H, 6.05; N, 3.12.
Found: C, 69.76; H, 5.85; N, 3.40.



2.79 (m 4FD 1.56 (m 4H), 1.40 (m 2H). FD mass spec 462. Anal. Calcd.
for JJerr err N err]S[err]0.75 HJerr]CCOerr]H C, 64,.63. H 42; N,
2.64. Fo ‘164 61: H, 5.55. N, 2.62. - 42 - Exanpl EC'Q’Uﬁ?“é‘H&%atmn of
[ 6- Hydr oxy- 3- [4 [ 2- (1- pi peridinyl)ethoxy] -

phenoxy] - 2- ( 4- hydroxyphenyl)]benzo[b]thlophene hydrochl oride 5 [err] The
title conpound was prepared in 91%vyield @y “treatnment of the corresponding
free base with HO saturated 10 di et hyl ether, np 158-165[err] C. 1H NWR
(DVMBO-d[err]) d 9.79 (s 1H), 9. 74 ( Bxaidle 2340 (d, J = 8.6 Hz, 2H), 7.23
(d, J = 2.0 Hz, lkb .04 (d J = 8.6 Hz, lkb 6.86 (q, J[err] = 9.3 Hz,
4H), 6.76 (gge J .6 : . ] 26 (bt,

2H), 3.37 ( — FD nass
spec 461. Aphbnoggned (ﬂehyﬂ&ex&bﬁb@wﬂnN&*Hmmﬂﬁghahigghbndjhzg;odﬁiggg eH,
5.67; Ng2.81. Found: C, 64.84; H 5.64; N 2 91 - 43 - Exanple 10
Preparation of [6-Hydroxy-3-[4-[2-(1- yroI |nyI)ethoxy]-

phenoxy] - 2- ( 4- hydroxyphenyl)]benzoﬂB ne 5

N\"\O

0

S0

@] S |
Z~0OH

The title compound was prepared from the product of
Example 6 in a manner similar to that employed in Example 7
10 above; mp 157-162° C. 1H NMR (DMSO-dg) 4 10.60 (bs, 1H),
9.80 (s, 1H), 9.75 (s, 1H), 7.50 (d, J = 9.0 Hz, 2H), 7.28
(d, J = 2.0 Hz, 1H), 7.10 (d, J = 9.0 Hz, 1H), 6.92 (g, Jas
= 9.0 Hz, 4H), 6.81 (dd, J = 9.0, 2.0 Hz, 1H), 6.80 (d, J =
9.0 Hz, 2H), 4.30 (m, 2H), 3.95 (m, 2H), 3.75 (m, 2H), 3.51
15 (m, 4H), 3.18 (m, 2H). Anal. Calcd. for CzgH25NO5S*HCl: C,
62.46; H, 5.24; N, 2.80. Found: C, 69.69; H, 5.43; N, 2.,92.



[err] The oldgasmanmpound was prepared fromthe product of Eramses/®oza a
manner simlar to that enployed in Exanple 7 10 above; nmp 99-113 C
[err]H NVMR (DMSO-d[err]) d 9.75 (s, 1H), 9.71 (s, 1H), 7.50 (d, J = 9.0 Hz,
2H), 7.25 (d, J = 2.0 Hz, 1H), 7.09 (d, 3 %79-0 Hz, 1H), 6.85 (s, 1H), 6.80
(dd, J = 9.0, 2.0 Hz, 1H), 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 Hzg 1e ARal. 15 Calcd. for
CerrJ]Herr]NJerr]S[err]0.5 Herr]O C, 68.40; H 5.74; N, 3.07. Found:
C, 68.52; H 6.00; N, 3.34. - 44 - Exanple 1 1 Preparation of

[ 6- Hydroxy- 3-pAshRr&ds BR*ERY BYH9ALLRYAG) {4~ [2- (1-piperidinyl) -ethoxy] -

et hoxy] pheno =2 (A-nydroxyphenyl ) Denigaa tnl?gr%%s 5. Jerr] The trtle
conpound mas%%éﬁﬁ%iﬁh:ézéﬁiﬂﬁEbﬂéEp enydy 1penzolplkhiophene, oy sinilar to
that enplgyed in Exanple 7 10 above; np 125-130[err] C. [err]H NWR
(DMsO-d[err]) d 9.75 (s, 1H), 9.71 ( H, 7.50 (d, J = 9.0 Hz, 2H), 7.26

(d, J =2.0 Hz, 1H, 7.09 (d, J = 9. , 1H), 6.85 (s, 3H), 6.80 (dd, J =
9.0, 2.0 Hz, 1H), 6.79 (d, J =9.0 ,NSrghcjt, J =6.0 Hz, 2H), 2.80 (t,
J =6.0 Hz, 2H), 2.66 (m 4H), 1.53 (m 8H). JAnal. 15 Calcd. for
CerrJ]Herr]NdJerr]S: C, 70.71; H, 6.15; 94. Found: C, 70.67; H,
6.31; N, 2.93.

OCH,4

Step a): Preparation of 6-Methoxybenzo[b]lthiophene-2-
boronic acid

g w!
HaCO s~ ~p-OH

OH

10

To a solution of 6-methoxybenzo(blthiophene (18.13 g,
0.111 mol) in 150 mL of anhydrous tetrahydrofuran (THF) at -
15 60° C was added n-butyllithium (76.2 mL, .122 mol, 1.6 M
solution in hexanes), dropwise via syringe. After stirring
for 30 minutes, triisopropyl borate (28.2 mL, .122 mol) was
introduced via syringe. The resulting mixture was allowed
to gradually warm to 0° C and then distributed between 1N
20 hydrochloric acid and ethyl acetate (300 mL each). The
layers were separated, and the organic layer was dried over
sodium sulfate. Concentration in vacuo produced a white
solid that was triturated from ethyl ether hexanes.
Filtration provided 16.4 g (71%) of 6-methoxybenzo[b]

25 thiophene-2-boronic acid as a white solid. mp 200° C (dec).
14 NMR (DMSO-dg) d 7.83 (s, 1H), 7.78 (d, J = 8.6 Hz, 1H),



- 45 - Exanple 12 Preparation of [6-Hydroxy-3-[4-[2-(1-N, N

di et hyl am no) et hoxy] phenoxy]-2-(4- 5 hydroxyphenyl)]benzo[ b]thi ophene The
title conpousiss2ens prepared fromthe product of 10 ExanplPETASHOH2dmanner
simlar to that enployed in Exanple 7 above; np 137-141[err] C. [err]H NWR
(DMsO-d[err]) d 9.75 (s, IH, 9.71 (s, }? 7.49 (d, J = 9.0 Hz, 1H), 7.25
(d, j = 2.0 Hz, 1H), 7.09 (d, J = 9.0 Hz,48H), 6.85 (s, 4H), 6.80 (dd, J =
9.0, 2.0 Hz, 1H), 6.79 (d, J = 9.0 Hz, ZFD 3 95 (t, J = 6.0 Hz, 15 2H)

74 (t, J 3.610 (df, 2H) 2.2 3He,( rmH)4H)6 an 661C(,mJ 6+H)8 . dnad . 0 G&t cdLHY or

2.
Cerr]Herr] err]S,.G Diod% . 3-12. Found: C, 69.76; H 5.85;
3.40. BNg J B?é{'ﬁp'l eﬁjlé“aﬁ epzf6 <?| o2n of

N,

[ 6- Hydr oxy- 3- [4 [ 2- (nDrphollno)ethoxy]

phenoxy] - 2- (94:;3%4{ d,) P Y H] {éu hydy pchéerages®1 fenyl- The
title conpo prepare rom.the product Exanple 6 in a manner
simlar Po that enpl oy@tYRREENEMAPENZO ) Eﬂkﬁﬁpeﬂ% 157-162[err] C. [err]H
NVR (DMBO-d[err]) d 10.60 (bs, 1H), 9.80 (s, 1H), 9.75 (s, 1H), 7.50 (d, J
J

= 9.0 Hz, 2H), 7.28 (d, J = 2.0 Hz = 7.10 (d, J = 9.0 Hz, 1H), 6.92 (q,
AB = 9.0 Hz, 4H), 6.81 (dd, J = 9[0,[[2.q Hz, 1H), 6.80 (d, J =
H,CO A
P
0SO,CH,

To a solution of 6-methoxybenzo[b]thiophene-2-boronic

10 acid (3.00 g, 14.4 mmol) in 100 mL of toluene was added 4-
(methanesulfonyloxy)phenylbromide (3.98 g, 15.8 mmol)
followed by 16 mL of 2.0 N sodium carbonate solution. After
stirring for 10 minutes, tetrakistriphenylphosphinepalladium
(0.60 g, 0.52 mmol) was added, and the resulting mixture was

15 heated to reflux for 5 hours. The reaction mixture was then
allowed to cool to ambient temperature whereupon the product
precipitated from the organic phase. The aqueous phase was
removed and the organic layer was concentrated in vacuo to a
solid. Trituration from ethyl ether yielded a solid that

20 was filtered and dried in vacuo to provide 3.70 g (77%) of
[6-methoxy-2- (4-methanesulfonyloxy-phenyl) ]benzo (b]thiophene
as a tan solid. mp 197-201° C. !H NMR (DMSO-dg) d 7.82-
7.77 (m, 3H), 7.71 (d, J = 8.8 Hz, 1H), 7.54 (d, J = 2.3 Hz,
1H), 7.40 (d, J = 8.7 Hz, 2H), 6.98 (dd, J = 8.7, 1.5 Hz,

25 1H), 3.80 (s, 3H), 3.39 (s, 3H). FD mass spec 334. Anal.
Calcd. for Ci1gH1404S2: C, 57.46; H, 4.21. Found: C, 57.76; H,
4,21.

Step c): Preparation of [6-Hydroxy-2-(4-methanesulfonyl-
30 oxyphenyl) Jbenzo(b] thiophene



9.0 Hz, 2R)poglssd®y (M 2H), 3.95 (m 2H), 3.75 (m 2H), 3.5IpcHuseshPze4Ht)
3.18 (m 2H). Anal. Calcd. for (JerrJHerr]NJerr]S[err]HC: C, 62.46; H
5.24; N, 2.80. Found: C, 69.69; H, 5.43; N, 2.92. - 47 - Exanple 14
Preparati on of [6-Hydroxy-3-[4-[2-(1-piperqdinyl)-ethoxy]-

phenoxy] - 2- (4- met hoxyphenyl )] benzo[ b] t hi ophene 5 [err] Step a): Preparation
of 6- Met hoxybenzo[ b]t hi ophene-2- borgnic acid 10 To a sol ution of

6- met hoxybenzo[ b] t hi ophene (18. 13 nol) in 150 nL of anhydrous
tetrahydrofuran (THF) at - 15 dded n-butyllithium (76.2 niL,
.122 nol, 1.6 Msolution in he es), opvl sefvia syringe. After stirring
for 30 mnutes triisopropyl borate (28.2 Z iz le Qawas I ntroduced vi a
syringe. The resultlng m xture was allowed to gradu ly"warmto O C and
then distributed between 1IN 20 hydrochloric acid and ethyl acetate (300 niL
each). The | ayer e gani Qyer

sodi um sul fate. CSH%@%tr f@g{éénggagégm&Eﬁggg % (ﬁwh@¥ﬁ5n§?§é@6h§q wé
triturated frRhﬁQ&hW]b%@h@fbhb&hmphenﬁlK9F§9|§n gBedldEmols. 4nganhygyons
6- ”Ethoxyge”%ﬁ@hﬁyf@het@hPGPfﬂé gz@@g@ﬂ%caﬁckgoﬁSuﬁd@@'h@}%@béﬁ gl %QQ C

(dec). [err]H N dierr]) 1
added boron ribromide (14. 20 g, 5.36 mL, 56.8 mmol) The

resulting mixture was stirred at ambient temperature for 3

hours. The reaction was quenched by slowly pouring into
excess ice water. After vigorously stirring for 30 minutes,

10 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)]
benzo[b]lthiophene as a white solid. mp 239-243° C., 1H NMR
(DMSO-dg) 4 9.70 (s, 1H), 7.76 (d, J = 8.7 Hz, 2H), 7.72 (s,

15 1H), 7.62 (d, J = 8.7 Hz, 1H), 7.38 (d, J = 8.7 Hz, 2H),
7.24 (d, J =1.7 Hz, 1H), 6.86 (dd, J = 8.7, 1.7 Hz, 1H),
3.38 (s, 3H). FD mass spec 320. Anal. Calcd. for Cis5H1204S32:
C, 56.23; H, 3.77. Found: C, 56.49; H, 3.68.

20 Step d): Preparation of [6-Benzyloxy-2-(4-methanesulfonyl-
oxyphenyl) ]benzo [b] thiophene

e
©) Z~080,CH,4

25 To a solution of [6-hydroxy-2-(4-methanesulfonyloxy-
phenyl) ] benzo{b]thiophene (3.20 g, 10.0 mmol) in 75 mL of
anhydrous DMF was added Cs2CO3 (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

30 was removed in vacuo, and the solid residue was suspended in



- 48 - 7.51 (d, J = 2.0 Hz, 1H), 6.97 (dd, J = 8.6, 2.0 Hz, 1H), 3.82 (s,
3H). FD nmass spec: 208. Step b): Preparation of

[ 6- Met hoxw@9f/ds28et hanesul fonyl - 5 oxyphenyl ) ] PeTAIoRp7024

t hi ophene [err] To a solution of 6-nmethoxybenzo[b]thi ophene-2-boronic 10
acid (3.00 g, 14.4 mol) in 100 nL of toluene was added 4-

(met hanesul f onyl oxy) phenyl brom de (3.98 49,5005 8 mmvol ) followed by 16 nL of
2.0 N sodium carbonate solution. After stirring for 10 m nutes,

R S R e o
resul ting mxtyre was hea o refl ux i

m xture \?\/as e T IGRe #0h %nt %?péff’aq M2 Sier ngQﬁP ‘ﬁ%ylng
product premﬂxtuﬁdubfrﬂnﬁtdﬁhdﬁiyﬁbdndﬂuuﬂs éﬁnpénnﬁﬁnmnphase was renoved

d the organ Ia er centr o [ on

?Pom et hyIg é‘ ﬁ/eled%@ C{gﬁrdthgfe Zeltf’rll % eﬁ«‘:\ea‘?’l %Ch%%‘%%é%/acuo
to provide 3. 37(7213 q 7(@H%)ofof 6F Gﬁk!dmagyl@x-@ﬂb&m&&nyfmlmﬂyl )] benzo
b] t hi oph d
43 o, i) L[l B (ghept )
7.40 (d, J (DMs0- 0&5’98 (af1-7-28g (lf‘r s“?H% HZ S(le)J ‘388(7 v 3H),
3.39 (s, 3H) 1H)FD7me§4s &hear 334 A, Gal cdr. 4pe7 Ci@r(ﬂxﬁ[mrlosexs]ﬁéﬁrr]

C, 57.46; un 57.7 21. S Preparation of
[ 6- Hydr oxy- 2?( nﬁ?& &UI]EHHS/ ’g?)méss spec &le(g)(yphenyl)]benzo[b]
t hi ophen&0

Step e): Preparation of [6-Benzyloxy-2-(4-hydroxyphenyl)]-
benzo [b]thiophene

15

To a solution of [6-benzyloxy-2-(4-methanesulfonyloxy-
phenyl) ]benzo[b]thiophene (12.50 g, 30.50 mmol) in 300 mL of
anhydrous THF under nitrogen gas at ambient temperature was

20 added lithium aluminum hydride (2.32 g, 61.0 mmol) in small
portions. The mixture was then stirred at ambient
temperature for 3 hours and then quenched by carefully
pouring the mixture into an excess of cold 1.0 N
hydrochloric acid. The aqueous phase was extracted with

25 ethyl acetate. The organic was then washed several times
with water and then dried (sodium sulfate) and concentrated
in vacuo to a solid. Chromatography (silicon dioxide,
chloroform) provided 8.75 g (87%) of [6-benzyloxy-2-(4-
hydroxyphenyl) ]benzo[b] thiophene as a white solid. mp 212-

30 216° c. 1H NMR (DMSO-dg) d 9.70 (s, 1H), 7.63 (d, J = 8.7
Hz, 1H), 7.56 (d, 0 = 2.2 Hz, 1H), 7.51-7.30 (m, 8H), 7.00
(dd, § = 8.7, 2.2 Hz, 1H), 6.80 (d, J = 8.6 Hz, 2H), 5.13



- 49 - Toyp 594381 on of [ 6-net hoxy- 2- (4- met hanesul f onyl oxy-peruses/o7o24
phenyl )] benzo[ b] t hi ophene (9.50 g, 28.40 mmol) in anhydrous 5 nethyl ene
chloride (200 nL) at room under nitrogen gas was added boron tribrom de
(14.20 g, 5.36 n, 56.8 mml). The resultigg mxture was stirred at anmbient
tenperature for 3 hours. The reaction was quenched by slowy pourlng into

excess ice maég After vigorously stirring for g glnutes the white
precipitate B ect B B3SF i $PeAt Foh: ABehedCaLGEr afOF| F’ééﬂw%ﬁ wétrer
and then driegh igg vaguos t@s proyhalg: 8c 9279, 698%:, of . 8

[ 6- hydr oxy- 2- (4- nethanesulfonyloxyphenyl)] benzo[b]thlophene as a white
solid. np 239-243[err] C [errlH NVR (DVSO-d6) d 9.70 1H), 7.76 (d, J
8.7 Hz, 2H), Skep f): 1Brepaya J?mezo(d[G:JBenBy#OHy-ZI rm?-.tsewaemy )87
Hz, ZFD .24 (d, J -']béhig[bﬂtﬁloﬁhéﬁe(dd J 8.7, 1.7 Hz, 1H), 3.38 (s,

3H). FD mass spec 320. Anal for C[err]H[err]qerr]S[err] C
56.23; H 3.77. Found: C, 56 49 H 3. 68 20 Step d): Preparation of
[ 6- Benzyl oxy- 2- (4- nmet hanesul f onyl - ox ]benzo[b]thlophene [err] 25

benzo[ b] t hi ophene (3.20 g, 10.0 nnD in 7 anhydr ous DVF was added
Cs[err]CJerr] (5.75 g, 17.7 Ilomed by loride (1.72 m,
11.0 nol ). The resulting m xt ﬂs stirred vigor I'$ for 24 hours. The

sol vent 30 was renoved in vacu- d the solid residue was suspended in

To a solution of [6-hydroxy-2- (4 neth.- If: ﬁ y- phenyl)]

To a solution of [6-benzyloxy-2-(4-hydroxyphenyl)]

10 Dbenzo[b]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
muol) was added dropwise. The reaction was stirred for 3

15 hours at ambient temperature. The solvent was then removed
in vacuo, and the residue distributed between water/ethyl
acetate. The layers were separated, and the organic phase
was washed several times with water. The organic layer was
then dried (sodium sulfate) and concentrated in vacuo to

20 provide 9.00 g (98%) of [6-benzyloxy-2-(4-methoxyphenyl) ]
benzo([b]thiophene as a white solid. mp 180-185° C. 1H NMR
(DMSO~dg) 4 7.67-7.58 {m, 5H), 7.46-7.29 {(m, 5H), 7.02 (dd,
J = 8.8, 2.2 Hz, 1H), 6.98 (d, J = 8.7 Hz, 2H), 5.13 (s,
2H), 3.76 (s, 3H). FD mass spec 346. Anal. Calcd. for

25 Cz2H3802S: C, 76.27; H, 5.24. Found: C, 76.54; H, 5.43.

Step g): Preparation of [6-Benzyloxy-2-(4-methoxyphenyl)-3-
' bromo]benzo [b] thiophene

J
- &



- 50 - 200 nL of water. The white precipitate was collected by filtration
and washed several tinmes with water. Upon drying in vacuo, the crude
product ww© 984832nded in 1:1 hexanes: ethyl ether. The sol i BCTWH89883924ect ed
to provide 5 3.72 g (91% of [6-benzyl oxy-2-(4-nethanesul fonyl oxy-

phenyl )] benzo[ b] t hi ophene as a white solid. np 198-202 C. [err]H NWMR
(DVMBO-d[err]) d 7.81-7.78 (m 3H), 7.72-(92 3 = 8.7 Hz, 1H), 7.64 (d, J =
2.2 Hz, 1H), 7.47-7.30 (m 7H), 5.15 (s, 2H), 3.39 (s, 3H). FD nmass spec
410. 10 Step e): Preparation of [6-Benzyl oxy-2-(4-hydroxyphenyl)]-

b b] t hi oph | ut f [6-b I f I -
phenyl )] benzof b] ¢ HPoRrRALTEEY 4314 e hgﬁsemﬁ%ﬁmﬁgéaoﬂﬁ‘l SRI8RRsBRovs i
under n|trogéhOg@sgatZanlmm®llewuerplacedmms 200 miided Ethibirofoaiuailoom
hydride (2.3¢;gn $4.8 §6glé”§5blgﬁrﬁi82§boﬁg e”hétaﬁﬁl $ then stirred

at anbi ent tenperature for ours uenc care U||§ pouri ng
the mxtdre F%mﬂﬁéﬁt@kéessTgftbdeSESEeﬂﬁh9ﬁrUéﬁléﬁﬂédaéFGmlﬁﬁe( qa8ots:

phase was engastﬁﬂomatBraéwlséhabe@cgbaﬁ@nutzbeagraaebQuﬂaanthﬁnln@SRgd
several times mntrayg er and_t hen dr'i?F§SOd' qu and concentr ted

te
in vacuo to Qfsof FBrat PBPRpHIP EBnodi Fdégd& L8Pef ¥R IpriéPPded
8.75 g (87X mbf @@sbeaagaoandZthé 1hydtsxwaben¥ébhhanéd[b]Thblomhamﬂcas a

e S0 B8 s s 45T 8551 o TELE) B DIROLAKSLERY 9,55,
7.00 10 to a white SOlld Crystallization from methylene chloride/
methanol provided 10.50 g (85%) of [6-benzyloxy-2-(4-
nethoxyphenyl)-3-bromo]benzo-[b]thiophene as a white solid.
mp 146-150° C. IH NMR (DMSO-dg) d 7.70 (d, J = 2.2 Hz, 1H),
7.65-7.60 (m, 3H), 7.47-7.30 (m, S5H), 7.19 (dd, J = 8.8, 2.2
15 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 Cy2H1702SBr: C,
62.13; H, 4.03. Found: C, 61.87; H, 4.00.

Step h): Preparation of [6-Benzyloxy-2-(4-methoxyphenyl)-3-
20 bromolbenzo[b] thiophene- (S-oxide)

Br

I
0

o 0 e

=

The title compound was prepared by oxidation of the

25 product from step g) with 1.5 equivalents of hydrogen
peroxide in a mixture of trifluorocacetic acid in methylene
chloride. The product was isolated as a yellow solid by
crystallization from ethyl acetate. mp 202-205° C. 1H NMR
(DMSO-dg) ¢ 7.80 (d, J = 2.2 Hz, 1H), 7.68 {(d, J = 8.7 Hz,

30 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 mass spec 441.
Anal. Calcd. for Cj3H37035Br: C, 59.87; H, 3.88. Found: C,
59.59; H, 3.78.



(dd, J = Qv@oes/4s287 Hz, 1H), 6.80 (d, J = 8.6 Hz, 2H), 5.13 PCHUSHB/07024S,
2H). FD mass spec 331. Anal. Calcd. for (JQerr]JHerr](err]S: C, 75.88; H,
4.85. Found: C, 75.64; H 4.85. Step f): Preparation of

[ 6- Benzyl oxy- 2- (4- et hoxyphenyl )]- 5 - 53 - benzo[ b] t hi ophene [err] To
a solution of [6-benzyl oxy-2-(4-hydroxyphenyl)] 10 benzo[b]thi ophene (8.50
g, 26.40 mmol) in 200 nL of anhydrous DMF under nitrogen gas at anbi ent

t enperature was added sodi um hydride (1,66 in small portions.

Once gas evolSiSmd ivad Breepain tiom ovbt hén%ere%ylzgxm3 5@ i23-fhol ) was added

dropwi se. The reaction ygsesidin¢r) é@tﬁoﬁy heROXY 5- at(anﬁeenbxygﬁaﬁgawne
The sol vent was then renopved_in vacuo, t he I’eil due distributed between

wat er/ et hyl acetate. THeRZQHEPLELRHE? %’é%a Sre¥198hd the organi c phase was
washed segeral tinmes with water. The organic |ayer was then dried (sodium
sul fate) and concentrated in vacuo to 3 provide 9.00 g (98% of

[ 6- benzyl oxy- 2- (4- met hoxyphenyl )] benZgo[ )}t hi ophene as a white solid. np
180-185[err] C. [err]H NVR ( DMSO d6) . *®8 (m 5H), 7.46-7.29 (m
5H), 7.02 (dd, J =8.8, 2.2 Hz, 1H), 6.98 (d, = 8.7 Hz, 2H), 5.13 (s,
2H), 3.76 (s, 3H). FD mass spec 346. Anal. . for 25
Cerr]Herr]dJerr]S C, 76.27; H 5.24. Foun ) 76.54; H, 5.43. Step Q):
Preparation of [6-Benzyl oxy-2-(4-nethoxyphenyl]-3- brono] benzo[ b]thi ophene

O S

Reaction of the product of step i} above with 4-(2-

piperidinoethoxy)phenol in base yielded the title compound
10 as a yellow oil. lH NMR (DMSO-dg) d 7.76 (4, J = 2.2 Hz,

1H), 7.62 (d, J = 8.8 Hz, 2H), 7.44-7.30 (m, SH), 7.12 (dd,

J = 8.6, 2.2 Hz, 1H), 7.03-6.93 (m, 5H), 6.85 (d, J = 8.8

Hz, 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
15 (m, 6H). FD mass spec 592. Anal. Calcd. for C3sH3sNOsS: C,

72.26; H, 6.06; N, 2.41. Found: C, 72.19; H, 5.99; N, 2.11.




- 52 - [6-Benzyl oxy-2-(4-nmet hoxyphenyl )] benzo[ b] t hi ophene (10.0 g, 28.9-
nmol ) was placed in 200 nL of chloroformalong with 10.0 of .soljd sodi um
bi car bon¥@%84528nbi ent 5 tenperature. To this suspensi oﬁcmgigyag"d
bromne (1.50 nL, 29.1 mml) dropw se over 30 minutes as a solution in 100
mL of chloroform Upon conpletion of the addition, water (200 nL) was added
and the | ayers were separated. The orgén?é phase was dried (sodium sul fate)
and concentrated in vacuo 10 to a white solid. Crystallization from
nmet hyl ene cbtepi d¢t netrbpachtpoavibded 6+Beb@ydokysPy- [df- [26-Benzyl oxy- 2- (4-
met hoxyphenyl ) - 3- br onp]; = [ jot ' QC
[er 1] 1 KR ( DVBO ] or PLP A L3 Logl 3 AgRT1gng By SRlethoufbrety it
7.47-7.30 (m 5H), 7.bengedplihiophgne? 2 15 Hz, 1H), 7.06 (d, J = 8.7 Hz,
2H), 5.17 (s, 2H), 3.78 (s, 3H). FD nass spec 346. Anal. Calcd. for
Cerr]Herr]Jerr]SBr: C 62.13; H 4,Q03. Found: C 61.87; H 4.00. Step
h): Preparation of [6-Benzy|oxy-2-(4EE§ﬁhoxyphenyl)-3- 20
br ono] benzo[ b] t hi ophene- (S-oxide) [e {tl e conpound was prepared by
oxi dation of the 25 product fromstep g) witlf 1.5 equival ents of hydrogen
- peroxide in a mxture of trifluoroacetic acgiNyn nethyl ene chloride. The
product was isolated as a yellow solid by c allization from ethyl
acetate. nmp 202-205[err] C. [err]H NWR (DVvsOYd[err]) d 7.80 (d, J = 2.2 Hz,

1H), 7.68 (d, J = 8.7 Hz, 30 2H), 7.58(d, JG 8.4 Hz, 1H) 7.47-7.32 (m
6H), 7.10 (d, J ’@I
' ASae!
|\) OCH ,
P

Reduction of the product of step i) above yielded the
title compound, isolated in 95% overall yield. Purification
by chromatography (Si0Oz, 1-5% methanol/chloroform) provided

10 an off-white solid, mp 105-108°C. lH NMR (DMSO-dg) d 7.62
(d, J = 2.2 Hz, lH), 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, 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,
15 4H). FD mass spec 565. Anal. Calcd. for C3sH3sNO4S: C,
74.31; H, 6.24; N, 2.48. Found: C, 74.35; H, 6.07; N, 2.76.



8.7 Hz, 2K)pofexdgy (S, 2H), 3.80 (s, 3H). FD mass spec 441. panalsesfoad2gd. for
C[err]H[ rr]C{err]SBr C, 59.87; H 3.88. Found: C, 59.59;: H 3.78. -

- Step i):

Preparation of [6-Benzyloxy-3-[4-[2-(1-

pi peri di nyl ) et hoxy] phenoxy] - 2- (4- met hoxyplssnyl )] -
benzo[ b] t hi ophene-(S-oxide) 5 [err] Reaction of the product of step i)

10 'as ' yel Teeobt | BFEPRERERSARECI S VAR PR ("B ey st

10 as a yeI
7.62 (d, J
1H), 7.03-6

8.8 Hz, HyhoxyaphﬁmggyamZ-HH)-methpz:ymnxi):1 kergo B He,
.93 (m SFDthﬁ Behd, J = 8.8 Hz, 2H), 5.18 (s, 2H), 3.94 (bt,

53

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 15 (m 6H). FD mass spec 592. Anal. Calcd. for

Cerr]Herr]
N, 2.11.

NJerr]S: C 72.26; H g
- 54 - Step j): Preparati oN 0L~ [ 6-Benzyl oxy-3-[4-[2-(1-

piperidinyl)ethoxy]phenoxy]-2-(4-nethox9§ﬁg | )] - benzo[ b]thi ophene [err]

10

15

20

25

OCH,

To a solution of [6-benzyloxy-3-{4-(2-(l-piperidinyl)
ethoxy]lphenoxy]-2- (4-methoxyphenyl) ]benzo[b}thiophene (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,
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 cooled to ambient temperature. The reaction was
filtered through a pad of Celite to remove catalyst, and the
filtrate 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 vacuo. The crude
product was chromatographed (silicon dioxide, 1-5%
methanol/chloroform} to provide 6.50 g (91%) of ([6-hydroxy-
3-{4-(2-(1-piperidinyl) ethoxylphenoxyl}-2-(4-
methoxyphenyl) ]benzo [b]thiophene as foam that converted to
solid upon trituration with hexanes. mp 174-176° C. lH NMR
(DMSO-dg) d 9.77 (s, 1H), 7.56 (d, J = 8.8 Hz, 2H), 7.23 (d,
J = 2.0 Hz, 1H), 7.07 (d, J = 8.6 Hz, 1H), 6.93 (d, J = 8.8
Hz, 2H), 6.81 (s, 4H), 6.76 (dd, J = 8.6, 2.0 Hz, 1H), 3.91
(bt, J = 5.9 Hz, 2H), 3.71 (s, 3H), 2.55 (bt, J = 5.9 Hz,

. N, 2.41. Found: C, 72.19; H, 5.99;

5



Reduction of the product of step i) above yielded the title conpound,
isolated in 95% overall yield. Purification by chromatography (Sierr],

1- 5% net V@ 88%/4LBT or of orm) provided 10 an of f-white sol i d,PGHUSIEN7024
105-108[err]C. [err]H NWR (DVSO-d6) d 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 (bt5% ¥ = 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 15 4H. FD
mass spec 5@51) AralBg-@al3ad. (nf, 0ra HG[, errr.Jald-ar. 2sNGher rgHS:. CFIV4na¥ls dped. 24; N,
2.48. Foundy 0 . O £Ry K)¢ I eparat nof
Co o ar oy 4 [4 [74%1 ?I Sé&é:r@l d7fﬁ11|\'3c2%HZ§No4$ P50, A EMK)é. 15T WATRLH P!

et hoxy] phen&2ypd2- C4- Mét-Wéxy phe®yel93bdhz &L+ t hi ophene [err] To a sol ution
of [6-benzy|oxy-3-[4-[2-(1-piperidinyI)

et hoxy] phenoxy] - 2- (4- net hoxyphenyl )] benzo[ b] t hi ophene (8.50 g, 15.0 mmol)
in 300 of 5:1 ethanol/ethyl acetat®a@led> added pal | adi um bl ack (1.50
g), ammonium formate (3.50 g, 55.6 Mol ), and 30 nL of water. The resulting
mxnnevmshemedtoref dnnmtmed-

_ er. approxi mately 3
hours, the ‘ . W: Py h e neied s d 4 GRS i&iii&ghﬁiﬁiéo
anbi ent terr@meaﬂuxrye} 2mesﬁnmm;wphmwlb3be‘nzid[éﬂetdnt phoerggh a pad of Celite
to renove cg r%%tnlo eltrate was concentrated in vacuo to a solid.
The concent d between saturated sodi um bi car bonat e

sol uti ch0and 5% et hanol / et hyl acetate. The

G « HCI
N"/\O

OCH,4

The product of Example 14 was converted to the corres-

ponding hydrochloride salt in 85% yield by treatment with a

15 mixture of HCl saturated diethyl ether in ethyl acetate
followed by crystallization from ethanol/ethyl acetate; mp
156-160° C. 1H NMR (DMSO-dg) 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), 7.06 (d,
J = 8.7 Hz, 1H), 6.93 (d, J = 8.8 Hz, 2H), 6.87 (q, Jag =

20 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 (m, 1H) FD mass spec 475, Anal. Calcd. for
C28Ho9NO4S+1.0 HCl: C, 65.68; H, 5.90; N, 2.73. Found: C,
65.98; H, 6.11; N, 2.64.

25



| ayers wer gyoofgngi ed, and the organic phase was dried 20 KRE#RIBMAT024

sul fate) and concentrated in vacuo. The crude product was chromatographed
(silicon dioxide, 1-5% nethanol/chloroform to provide 6.50 g (91% of

[ 6- hydroxy- 3-[4-[2-(1-piperidinyl) ethox]ghenoxy]-2-(4-

met hoxyphenyl )] benzo[ b] t hi ophene as foamthat converted to 25 solid upon

trituration with hexanes. np 174-176 C. %éﬂﬁ PR (DNBC)d[err]) d 9.77 (s,
1H), 7.56 (d, J = 8. 8 Hz, 2H), 7.23 (dE %#4 Hz, 7.07 (d J = 8.6
Hz, 1H), 6.93 (d J=8.8 Hz, 2H), 6.81 (s, 4H), 6. 76 (dd J =8.6, 2.0 Hz
1H), 3.91 (bt Préparatgolﬂz o P2 H)6 T thb Xy 33H)~ [ 615Hmer11dm$lb-Hz -5
- 2H), 2.38- Ze% : = : -Gohémgl.

Cal cd. for Fe NOe . - 5. - 94 na: C,
70.46; H %.93; N, 2 71. 5 Exampl e 15

phenoxy] - 2- (4- met hoxyphenyl )] benzo[ b] t ene hydrochloride salt 10 [err]
The product of Exanple 14 was converted e @orres- ponding

hydrochl oride salt in 85%yield by treatnent w a 15 m xture of HC
saturated diethyl ether in ethyl acetate foll by crystallization from
et hanol /et hyl acetate; np 156-160[err] C J[err MR (DMSO-d[err]) d 10.28
(bs, 1H), 9.85 (s, 1H), 7.56 (d, J = 8.8 Hz, ZWB 7.25 (d, J = 2.0 Hz, 1H),
7.06 (d,

Preparati on of [6-Hydroxy- 3- [4-[2-(1-pkﬁfgtdinyl)ethoxy]-

Step a): Preparation of [6-methoxy-2- (4-benzyloxyphenyl) }-
benzo[b]thiophene

HaCO S O
=
o}

10

Following the general procedures of steps a) through g)
of Example 14, the title compound was obtained in 73% yield,
15 mp 217-221°C. lH NMR (DMSO-dg) d 7.63-7.60 (m, 3H), 7.59-
7.26 {(m, 7H), 7.02 (4, J = 8.7 Hz, 2H), 6.96 (dd, J = 8.8,
2.2 Hz, 1H), 5.11 (s, 2H), 3.88 (s, 3H). FD mass spec 346.
Anal. Calcd. for CspH1802S: C, 76.27; H, 5.24. Found: C,
76.00; H, 5.25.
20




J =8.7 H, 1H), 6 93 (d, J = 8.8 Hz, 2H), 6.87 (g, J[err] = 20 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), %79§r4§zs§0 (m 5H), 1.36- 1.29 (m 1H FD nass spescriSsoinal -
Calcd. for Jerr]JHerr]NJerr]S[err]1.0 HJ: C, 65.68; H 5.90; N, 2.73.
Found: C, 65.98; H 6.11; N, 2.64. 25 - 57 - Exanple 16 Preparation of

[ 6- net hoxy- 3-[ 4- [2 (1- plperldlnyl) 58

et hoxy] phenoxy] - 2- ( 4- hydroxyphenyl)]benzo[b]thlophene 5 [err] Step a):

Preparation zyl,0 b

[err] Follomgégésgg?ge rQFF%ng gu%ésﬁéggg?éggkgfgggﬁ .%E%?Bﬁ?ﬁg&anple

14, the title conpound[dthabphened in 73%vyield, 15 np 217-221[err]C.

5err]8H7N$ (%og[ggr](édd 3.63é73602(r2nH:Z%H), 7.52- 11. (26 (ran) 7Hé,8€73.(()2 (d,
= 8. : , 6. ; = 8.8, : , 5. s, , 3. s,

3H). FD nass spec 346. Anal. Cal cdf#t rr]Herr]Jerr]S: C 76.27; H

5.24. Found: C, 76.00; H, 5.25, 8
HaC

The title compound was obtained in 91% yield, mp 125-
127°C. 1H NMR (DMSO-dg) d 7.64-7.61 (m, 4H), 7.46-7.31 (m,

5H), 7.15-7.09 (m, 3ﬁ), 5.15 (s, 2H), 3.82 (s, 3H). FD mass
spec 346. Anal. Calcd. for Cy3H1702SBr: C, 62.13; H, 4.03.

10 Found: C, 62.33; H, 3.93.

Step c}: [6-Methoxy-2-(4-benzyloxyphenyl)-3-bromo]benzo[b]-
thiophene- (S-oxide)

15

The title compound was isolated as a yellow solid by
chromatography (Si0Oz, CHClz). mp 119-123° C. 1H NMR (DMSO-
de) 4 7.73 (d, J = 2.2 Hz, 1H), 7.68 (d, J = 8.8 Hz, 2H),

20 7.55 (d, 0 = 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
C22H1703SBr: C, 59.87; H, 3.88. Found: C, 60.13; H, 4.10.



- 58 - Step
[ b] t hi ophene

013%,-‘528 [ 6- met hoxy- 2- (4- benzyl oxyphenyl ) - 3- br ono] P@%?g /07024
57 a7 105

r] 5 The title conmpound was obtained in 91%yie

1270C. 1H NWR (DVMSO-d6) d 7.64-7.61 (m 4H), 7.46-7.31 (m 5H), 7.15-7.09
(m 3H), 5.15 (s, 2H), 3.82 (s, 3H . FD omgg spec 346. Anal. Calcd. for

Cerr]Herr]err] SBr:

52684 PR NBRITN 1o L TR b et BB S

c): [6-Meth
[err] 15 The

chromat ogr aphy ( Si Zf ¢4rben2yilbkgphkhyli beéh2olb3aicph@nd-€iS-dxié? ( DVSO-
d6) d 7.73 (d, J = 2.2 Hz, 1H), 7.68 (d, J = 8.8 Hz, 2H), 20 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
5.16 (s, 2H), 3.86 (s, ) FD mass spec 441. Anal. Calcd. f

8.8 Hz, 2H)

Cerr]Herr]err]SBr: C, 59.87; H,

N d: C 60.13; H 4.10. -

- Step d): [6-Methoxy-3-[4-[2-(1-piperidinylyethoxy]phenoxy] -
2- (4- benzyl oxyphenyl )] benzo[ b] t hi ophene- ( S- e) [err] 5
- | O
HaCO 7 S %I E::l\
O o]
U2
, >
5
The title compound was obtained as a yellow solid, mp
89-93° C. H NMR (DMSO-dg) d 7.68 (d, J = 2.2 Hz, 1H), 7.62
{(d, J = 8.8 Hz, 2H), 7.42-7.28 (m, 5H), 7.08-6.92 (m, 6H),
6.86 (d, J = 8.8 Hz, 2H), 5.09 (s, 2H), 3.94 (bt, J = 5.8
10 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.

o Il

for C3sH3sNOsS+0.25 EtOAc: C, 71.62; H, 6.18; N, 2.32. Found:

C, 71.32; H, 5.96; N, 2.71.

C, 62.13; H, 4.03. 10 Found: C, 62.33; H, 3.93. Step
)

r
9



-93[err] C Jerr]H
NVR (DMBO-d6) d 7.68 (d, J = 2.2 Hz, 1H), 7.62 (d, = 8.8 Hz, 2H)7,
7.42-7.28W0@W52§H), 7.08-6.92 (m 6H), 6.86 (d, J = 8.8 H’zC,T"ﬁ?P{“ B409 (s,
2H), 3.94 (bt, J =5.8 10 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 nmass spec 592. Anal. Cal cd.
for JerrJ]Herr]NdJerr] S err]0.25 Et QAC: §9 71.62; H, 6.18; N, 2.32. Found:
C, 71.32; H 5.96; N, 2.71. - 60 - Step e):

[6-N®thoxy-$ﬁg£ﬂé%xJ:&ﬁﬂﬁaﬁhﬁxgﬂ31ﬁ4nﬁ@dﬁﬂnpipgqidinyl)ethoxy]phenoxy]—

obtained 1 n S35y el 6.2 ) FO8 IO ATITC | erf%{!‘m@% BTer1) a7 50

The title conmpound was obtained as a yellow solid, np 8
J

(d, J =8.8 Hz, 2H), 7.54 (d, J = 2.2 Hz, .42-7.28 (m 5H), 7.13 (d,
J =8.8 Hz, 1H), 7.03 (d, J = : 6 82 (s 4FD 5.08 (s, 2H), 10
3.92 (bt, J = 5.8 Hz, ZFD 3.78 (sﬁi:ai 55 (bt, J 5.8 Hz, 2H)
2.37-2.33 (m 4H), 1.44-1.31 (m 4 naEb spec 565 Anal . Cal cd. for
Cerr]Herr]NgJerr]S: C, 74 31; H, 6 24; N_AQ.48. Found: C, 74.26; H 6.17,
N, 2.73. 15 Step f): Preparation of [6- xy-3-[4-[2-(1-piperidinyl)-
et hoxy] phenoxy] - 2- (4- hydr oxyphenyl )] benzo[ i ophene [err]

H,CO /CL—S’LQ

=

The title compound was obtained in 91% yield, mp 106~

110°C. lH NMR (DMSO-dg) d 7.59 (d, J = 8.8 Hz, 2H), 7.54

(d, J = 2.2 Hz, 1H), 7.42-7.28 (m, 5H), 7.13 (d, J = 8.8 Hz,

1H), 7.03 (4, J = 8.8 Hz, 2H), 6.82 (s, 4H), 5.08 (s, 2H),
10 3.92 (bt, J = 5.8 Hz, 2H), 3.78 (s, 3H), 2.55 (bt, J = 5.8

Hz, 2H), 2.37-2.33 (m, 4H), 1.44-1.31 (m, 4H). FD mass spec

565. Anal. Calcd. for C3sH3sNO4S: C, 74.31; H, 6.24; N, 2.48.

Found: C, 74.26; H, 6.17; N, 2.73.

15 Step f): Preparation of [6~methoxy-3-[4-([2~(l-piperidinyl)-
ethoxylphenoxy] -2- {4-hydroxyphenyl) ]Jbenzo[b]thiophene

QI\/\O




- 61 - Theypiekhgsgonpound was obtained in 88%yield, np 147pci/oSisprods C.
[err]H NVMR (DMSO-d[err]) d 9.72 (s, 1H), 7.51 (d, J = 2.0 Hz, 1H), 7.48 (d,
J =8.6 H, 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 =5 8.6, 2H), 3.81 tbt, J =5.9 Hz, 2H), 3.77 (s,
3H), 2.55 (bt, J 9 Hz, 2H), 2.38-2.33 (m 4H) 1.46-1.28 (m 6H). FD
mass spec 475. An

5.
2.94. Found: C, %%C@}—ﬁj% %&p%‘e”‘&H eréyglql S: Sg% Z(‘QEZ% HH‘p §'4J75; N
Exanpl e 17 PriedRt & i &HM% GCMCPrody)-Bi [%-T22-(Sk- pitper i Gi MYy | @t hbxy]2.0
phenoxy] - 2- (4 d;wdﬁg)xypﬁeggl }Jlbegz_g[g].ghhgﬁagﬁg hy;d&gchhor iyde he@rg Tth)'

title conpoun repare a manner a at enploye
Exanpl e 15 t ofy8%| @heﬁftﬁe%oﬂp%uﬁé, %) 216-817[(es r FHL, Per"ﬁ] I-(idNI\/I«"t

DVBO- d de 1 1+ 9-80 7252 (d,
(1H) 4 ESSEL)st _0212)8 |(E’Ssn2 'd?>t,7 g0 ¢ éss 829, 82?1'7') 37 7?{) (%é 3511)é 80%5H2(b§H)

6.78 (d, J =8.% $ﬂ9 &Fa ZET%72(%$ 2333 $m8 AH) oy 4631788 dm,36H) -3

3.34 (m 421)7 Smesﬂla,;zealzlmm fhwzécaaca ]Gaofnc]zﬂﬂ‘ﬁgqu]SfiFC 172197(1m HJ,H)C FD
nmass spec a or err err r err ,

65. 68: IoH 5. o%- fﬁr N, C@ ggouﬁaun@ 5. 8%-0 Ng?h § ] 62 ]

Formul ati on Exanples In the formul ati ons V\/m ch fol | ow, actl ve ingredient”
means a ci%npound of formula I, or a sab’gﬂa%%lseollvlate t her eof .

Preparation of [6-methoxy—-3-[4-[2-(l-piperidinyl)ethoxy]-
phenoxy] -2-(4-hyvdroxyphenyl) 1benzo[blthiophene hydrochloride

O « HCI
N\/\O

15

The title compound was prepared in a manner analogous

to that employed in Example 15 to yield the title compound,
mp 215-217° C. lH NMR (DMSO-ds) 4 10.28 (bs, 1H), 9.80 (s,

20 1H), 7.52 (d, 0 = 2.2 Hz, 1H), 7.47 (d, J = 8.6 Hz, 2H),
7.12 (d, J = 8.4 Hz, 1lH), 6.91-6.80 (m, SH), 6.78 (d, 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, SH), 1.36-
1.29 {m, 1H). FD mass spec 475. Anal. Calcd. for

25 Cz8H29N04S5+1.0 HCl: C, 65.68; H, 5.90; N, 2.73. Found: C,
65.87; H, 5.79; N, 2.99.



5 Formul ati on Exanple 1 Gel atin Capsul es |Ingredient

Quantity (ng/capsule) Active ingredient 0.1 - 1000
St arch, NWO 98/45287 0 - 650 StarchpPCTO88M7824povwder
O - 650 Silicone fluid 350 centi stokes 0 - 15 Formul ation
Example 2 10 Tabl et s I ngredi ent

Quantity (ng/tablet) Active ingredient — 62 - 2.5 - 1000
Cel l ul ose, mcrocrystalline 200 - 650 Silicon dioxide,
fumed Formulation ExamBles 650 Stearate acid

5 - 15 FormuT at [Lon anpl e Tabl ets 151 di ent, . . . "
Quantity (ng/tablé?)tggtSBEmPiGFéapéthlCh 1150w, “active ingrediept”
1000 Starch means a compound of formula I, or a sal45oCelsolivese thereof.

m crocrystalline 35 Pol yvi nyl pyrrolidone
4 (as 10% solution in water) Sodi um carboxynmethyl cellul ose
4.5 Magnesium st earate . Formulation Example(Ql5 Ta| c
1 - 63 -

Gelatin Capsules

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

Formulation Example 2

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

Formulation Example 3

Tablets
15
Ingredient Quantity (mg/tablet)
Active ingredient 25 - 1000
Starch 45
Cellulose, microcrystalline 35
Polyvinylpyrrolidone 4
(as 10% solution in water)
Sodium carboxymethyl cellulose 4.5

Magnesium stearate
Talc 1




The active wowsagignt, starch, and cellul ose are passed t hr orgirusodno2415
mesh U. S. sieve and m xed thoroughly. The sol ution of polyvinylpyrrolidone
‘is mxed with the resultant powders which are then passed through a No. 14
mesh U.S. 5 sieve. The granules so producesB are dried at 50-60[err] C and
passed through a No. 18 nmesh U. S. sieve. The sodi um car boxynet hyl starch,

magnesi um st earat e, g@datc%ll(?re R ?ijl \m:l PagsS/I-H hré}%@rb@li\@logg ko passed

sieve, are then added to the after Xi ng, are congresse
on 10 a tabl eth¥egghne Ne.yi @ﬁﬁﬂﬂQﬂﬁs ﬁ%ﬁwﬁn%ﬁqcﬂﬂ ngperaugushensTs

| ngredi ent solution of poRAAY Bpﬁﬁﬁﬂﬁidﬂﬁe/¥3|mﬁké@9W£ﬂheﬂﬁe resultant
0.1 - 1000 ny Sodlun1carboxynethyl cellulo (f %L n?%S% gp

1. 25 ngy Benzoi EO¥EeFSsyhjChppre then passed through a ¥pqplf e

q.v. Color 5 sieve. The granules so produced are driedPuti $02d60at€Eraha
5 mL 15 The nedi cament .is sseq. t hr h 45 nesh U S|ev .and m xed
with the sodi uR@ 55%%‘%}1 % qwlg%g“ea%bwgﬁuﬁﬁ%v?br%% H past e.
The benzoi ¢ acicadrbolxytiedthy )f shearch anehgroe sirurar st eh rat ed mndhtabuE of the
et 20, BR3RG A S a8 .45 1160 29480 ERen

produce the requiré
added to the granules which, after mixing, are compressed on

10 a tablet machine to yield tablets.

Formulation Example 4

Suspensions
Ingredient Quantity (mg/5 ml)

Active ingredient 0.1 - 1000 mg
Sodium carboxymethyl cellulose 50 nmg

Syrup 1.25 mg
Benzoic acid solution 0.10 mL
Flavor q.v.

Color q.v.
Purified water to 5 mL

15

The medicament is passed through a No.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

20 added, with stirring. Sufficient water is then added to
produce the required volume.



- 64 - Fornul ation Exanple 5 Aerosol |ngredient

Quantity (% by weight) Active ingredient

0. 25 Et haooB/45287 PCT/US98/0794 75
Propel | ant 22 (Chlorodlfluoronethane) 70.00 5

The active ingredient is mxed with ethanol and the m xture added to a
portion of the propellant 22, cooled t© §®[érr] C, and transferred to a

filling device. The required anount is then fed to a stainless steel
container and diluted with the Peemmils tigprpExamplantS The val ve units are 10
then fitted to the container. Fornul aty @npl e 6 Suppositories

I ngr edi ent Quantity (ng/suppository) Active ingredient

250 Saturated fatty acid 2. 000 glycerides 15 The
active ingredient is passe%k%#g yghy-a No.. 60 nesh U.S. dgﬂtﬁﬁyi@ngpnded
in the saturated fatty aci y

cerides previously nelte u5|ng EEE n1n|nal
necessary heat. The mixture is then poured into a suppositol

nom nal 2 gAEEEéﬁ'%M a2ad;iahkoved to cool . Fornul ation Exanple 7 Injecmabbe
Forrmul ati ons Ingre |gnt

antity Active ingredign
50 ny Ethanol Q y g 2%.%5
Propellant 22 {(Chlorodifluoromethane) 70.00
5 : The active ingredient is mixed with ethanol and the

mixture added to a portion of the propellant 22, cooled to

30° C, 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
10 then fitted to the container.

Formulation Example 6

Suppositories
Ingredient Quantity (mg/suppository)
Active ingredient 250
Saturated fatty acid 2,000

glycerides

15
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
20 nominal 2 g capacity and allowed to cool.

Formulation Example 7
Injectable Formulations

Ingredient Quantity
Active ingredient 50 ng
Isotonic saline 1,000 mL




| sotonic s 1, 000 nL - bt i on
of the aboa&bir}ﬁ/&?zgdl ents is intravenously adm ni st ered to a p%’g-lpggrﬁﬁﬁat a

rate of about 1 nlL per mnute. - 66 - W CLAIM The use of a conpound
having the structure or a pharmaceutical ly gg¢ceptable salt or pro- drug
thereof, wherein R err] and R err] are independently selected fromthe
. group consisting of hydroxy and al koxy of one to four carbon atons; and
Rlerr] and Rlerr] are independently selected fromnmethyl or ethyl, or R3
and R4, taken togetthey s@ldtiidre of tirrcegeabcm@rrmgradhieﬂnts hiy fmeravéncusty

forma pyrrolld no, rrolj PYET np, . pi i di no,
nor phol i no, JHH%} r%\ﬁ%%/p%oneal rﬁaﬂ!ol?c}?%dé r%(%ee pérlfepéalﬂr)%\g{l:og IS)f? g&f
medi canment usafmiun‘eo.r treating a cent raI nervous system di sorder sel ected

from depression, nood swi ngs, and Al zheiner's disease in a patient. 2.
The use of Caim1l wherein said nmedicanent is



67

di sease. 4.
hydr oxy. 5.
hydr oxy. 6.
hydr oxy. 7.

usef ul
depr essi on or
i s usef ulwbosuszmeat i ng,

for treating,
nood swi ngs. 3.

The use
The use
The use
The use

in a patient

in a patient

in need of such treatRGHWSIBATRMei ner' s
of Caiml wherein Rlerr] and Rlerr] are both
of Caim2 wherein Rerr] and Rlerr] are both
of Caim3 wherein &err] and Rlerr] are both
of Caiml wherein Rlerr]
carbon atons. 8.

in need of such treatnent,
The use of daim1l wherein said nedi canent

is hydroxy and Rerr] is

The use of Claim2 wherein R err]

al koxy of ongg te A aur

I s hydr oxy

IS,

of Claim3 wherein R err]
carbon atons.

ith th it t
r1ng. 1i_n|1%§g€€%gﬁ

al koxy of one to four
I's hydroxy and R err]

h.th
AhePe

che

25

are att

Frons S¥g

b

carbon atons. 9.

The use

I s al koxy of one to four

dongrhas rEReEREd,

10-1.TheAUﬁ€5ﬁ6dCb§iﬁtéaﬂ@ﬁgeiﬂnRﬁepatiand Rhenekdcotfbisneh
mto

r CRafFft

i.no

{rogen

atomto mhic&gphegshoa,ambadhewingstoapﬂaAb?heimdrhs.dﬁﬁgasEZComFméSdng of
Qaim3 wherghg Rl er(]10dRERLELGRERERT Y bBrLER1FE! SAGRALALEMA O i oh

they are attac
compound having the structure

R3
N
MR ) 1 i
* c L M S * “ yl
|
ul
l
NN SN
R Y s7 T R2 ,
10
or a pharmaceutically acceptable salt or pro-drug
thereof,
wherein R! and R? are independently selected from the
15 group consisting of hydroxy and alkoxy of one to four carbon
atoms; and
R3 and R%? are independently selected from methyl or
ethyl, or R3 and R%, taken together with the
20 nitrogen atom to which they are attached, form a
pyrrolidino, methylpyrrolidino, dimethyl-
pyrrolidino, piperidino, morpholino, or hexa-
methyleneimino ring;
25

2.

comprises treating,

The method of Claim 1 wherein said method
in a patient in need of such treatment,
depression or mood swings.

This Sheet Has Been Replaced
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- 68- pi perjgogigsagt Ng. 13. © The use of a conpound havi ng t hepSipsial [err]

or a pharmaceuti cal l or pro-drug thereof, wherein S
hydr oxy or nethoxy; i“ﬂiﬂﬁﬂ%ﬂﬂhgﬂEﬁ“Hn of a nmedi cament useful for treating
depression or nood swW=Ngs 10 a patl ent. 1457 The use of Caim 13 wherein
sai d conmpound is 6-hydroxy-2-(4-nethoxyphenyl)-3-[4-(2-

pi peri di noet hoxy) -,phen benzol b] thi aophene aqr. a pharmaceutical Ly

accept abl e salt tﬁéreoﬁ).fy‘a']lg‘.e%% cU‘ge l’b%i"fﬁﬁ‘f%%e?%’r IE‘?;l’i?’?jo%onpound S

6- hydr oxy- 2- cénmpydsesy phreadindg- (i4r (2-patient in need of such treatment,

pi peri di noet = : b] t hi ophene or a pharmaceutically
PRELBRTR R

acceptabl e salt reo use of a conpound having the structure
-69- [err] or a pharmaceutically acceptable salt or pro-drug thereof,

wherein R is hydiyoxy ahd'sidihod df dNBip PRM&E 0 ©f AdBE o dysef ul
for treating Al zheiner's disease in a patient. 17. The use of claim1l
wher ei n sai d RYSFOFInd i s

5. The method of Claim 2 wherein R! and R2 are both
hydroxy.
10
6. The method of Claim 3 wherein R! and R2 are both
hydroxy.

7. The method of Claim 1 wherein R! is hydroxy and R2
15 is alkoxy of one to four carbon atoms.

8. The method of Claim 2 wherein R! is hydroxy and R2
is alkoxy of one to four carbon atoms.

20 9. The method of Claim 3 wherein Rl is hydroxy and R2
is alkoxy of one to four carbon atoms.

10. The method of Claim 1 wherein R3 and R? combine

with the nitrogen atom to which they are attached to form a
25 piperidino ring.

11. The method of Claim 2 wherein R3 and R% combine
with the nitrogen atom to which they are attached to form a
piperidino ring.

30
12. The method of Claim 3 wherein R3 and R¢ combine
with the nitrogen atom to which they are attached to fornm a
piperidino ring.
35 13. A method of treating, in a patient in need of such

treatment, depression or mood swings comprising

This Sheet Has Been Replaced

THIS SHEET HAS BEEN { I IIII |I|I" Ill l“

REPLACED




6- hydr oxy- 2- (4- met hoxyphenyl ) -3-[4-(2- .
pi peri di noet hoxy) - phenoxy] benzo[ b] t hi ophene or a pharmaceuytjcal

accept abl"%o%‘fsﬂg'z hereof. 18. The use of O aim 16 wherein fgi'rgjsc?gﬁ%%ﬁnd i s
6- hydr oxy- 2- (4- hydr oxyphenyl ) -3-[4-(2-

pi peri di noet hoxy) - phenoxy] benzo[ b] t hi ophene or a pharmaceutically
acceptabl e salt thereof. 19. The use of aim 13 wherein said salt is the

hydrochl oride salt. 20. The use of Claim 16 wherein said salt is the
hydrochl ori édmdalistering a therapeutically effective amount of a

conmpound having the structure

e (DIﬂ\\"N\"/
AN O 0 S
* ®
N

o
Z2aN -
HO ’E/l [s—’|L R2
5 or a pharmaceutically acceptable salt or pro-drug

thereof,
wherein R? is hydroxy or methoxy.

10 14. The method of Claim 13 wherein said compound is
6-hydroxy-2- (4-methoxyphenyl)-3-{4- (2-piperidinoethoxy)-
phenoxylbenzo[b] thiophene or a pharmaceutically acceptable
salt thereof.

15 15. The method of Claim 13 wherein said compound is
6-hydroxy-2- (4-hydroxyphenyl}-3-(4~- (2-piperidinocethoxy) -
phenoxylbenzo{b]thiophene or a pharmaceutically acceptable
salt thereof.

20 16. A method of treating, in a patient in need of such
treatment, Alzheimer’s disease comprising administering a
therapeutically effective amount of a compound having the
structure
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I/\ /
Ho’\/\s R2

or a pharmaceutically acceptable salt or pro-drug
thereof,

wherein R? is hydroxy or methoxy.

17. The method of claim 16 wherein said compound is
6-hydroxy-2-(4-methoxyphenyl)-3-[4~(2-piperidinoethoxy) -
phenoxylbenzo [b]lthiophene or a pharmaceutically acceptable
salt thereof.

18. The method of Claim 16 wherein said compound is
6~hydroxy-2- (4-hydroxyphenyl) -3~ [4-(2-piperidinoethoxy)-
phenoxylbenzo[b]lthiophene or a pharmaceutically acceptable
salt thereof.

19. The method of Claim 13 wherein said salt is the
hydrochloride salt.

20. The method of Claim 16 wherein said salt is the
hydrochloride salt.
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