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-1- TI TLE A METHOD FOR
‘M N M ZI N@ Ei EROTRCPHI C EFFECT OF PENDSOSEIS4AND
“TAMOXI FEN'R Background of the Invention

Tanmoxi fen (1-p- [err] di met hyl ami noet hoxygkenyl -t r ans-
1, 2-di phenyl but-1-ene), represented by the structure 10

[err] is a well known antiestrogeni c conmpound which is useful
for the treatnment and preventio mmal i an breast carci noma.” 15
See, The Merk Index, 11th Ed., 1430 (1 .~ Al though tanoxifen is
quite efficacious in the treatnent/prevention of ‘this disease, it is

known to induae MEPHOD N RORr MINGMIZING THE cUTBROTRARHIC CBFFBET OF
detrimental to the tanDyfedx Pl e”im: pamMoxtFent hgﬁg{-_,g@g woul d be

benef4¢cial if a pharnmaceutica agen was aval | abl e which woul d not
affect the antineoplastic beneflt mhlch t anoxi fen provides while
m ni m zing or eI|n1ngtﬂno ntal ute ot rophi c effect.

Thus, the present inventi oF=pha *m ni m zing the
uterotrophic effect ofameDierd eﬂ-@ﬂl!—ﬁﬁﬁté&hylaﬁlnoethMMémaIﬁm-s vi a

phar maceut | Lo~ SR oue 3-enge 7B FeRel by phuPreElle flh "

conpb&i tions. )
OCH,CH;N (CH;3)

CeHsg
-

CH,CH;, CeHs

is a well known antiestrogenic compound which is useful for
the treatment and prevention of mammalian breast carcinoma.
15 See, The Merk Index, 1lth Ed., 1430 (1989). Although '
tamoxifén is quite efficacious in the treatment/prevention of
this disease, it is known to induce certain uterotrophic
effects which can be detrimental to the tamoxifen patient.
It, therefore, would be beneficial if a pharmaéeutical agent
20 was available which would not affect the antineoplastic
benefit which tamoxifen provides while minimizing or
eliminating its detrimental uterotrophic effect.
Thus, the present invention provides a method of
minimizing the uterotrophic effect of tamoxifen and certain
25 tamoxifen analogs via the concurrent or sequential
administration of certain naphthyl pharmaceutical agents.
Also provided are pharmaceutical compositions.
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-2- Summary of the Invention

The pre #ent i on provides a nethod of m ni M zpegudosa234s

ut erotrop |c e ect of non-steroidal anti estrogen conpounds of
formul a II ‘ -2- [err]
1 mhereln either Rerr] is Hor a |lower alkyl
radical and Rlerr] is a 10 | ower al kyl radical, or Rerr] and Rerr]"-
are joined together with the adj acent nitrogen atomto forma

het erocyclic radical; r a |l ower alkyl
radical ; " The reséﬁ@”iﬂvéﬂtﬂdn|§¥d%1d@§ a2meenBa 8fkyl radical, or
is a ._but a- d|e radl m@ ch together Wi t h, é e adj acent 15
benzene rT*EfW%ﬁ%ﬁgefhﬁﬂﬂﬁ%ﬁﬂ TR 18aF ect of non-steroiddderr] js H or OH;
and antiestrogen aonpounds of formula II  or a pharnaceutically '
acceptabl e salt thereof, wherein said formula Il conmpound is

adm nistered to a worman 20 for the treatnent or prewéntion of breast
carci nong, conpri si ng.conc N Y or sequg W1y admnistering to

said woman a GHRBRYOH, Q0

WO 96/ 09051
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R®
II
wherein S _ SRR
either R4 is H or a lower alkyl radical and R® is a
10 ~ lower alkyl radical, or R4 and RS are joined together with the
“adjacent nitrogen atom to form a heterocyclic radical;
Ré is H or a lower alkyl radical;
R7 is H, halo, OH, a lower alkyl radical, or is a
buta-1,3~-dienyl radical which together with the adjacent

15 benzene ring forms a naphthyl radical;
R® is H or OH; and
n is 2;

.or a pharmaceutically acceptable salt thereof,
wherein said formula II compound is administered to a woman
20 for the treatment or prevention of breast carcinoma,
comprising concurrently or seqguentially administering to said
woman a compound of formula I



- 3- [err]. wherein

Rerr]lis -H -OH -Oderr]-Cerr] alkyl), -OCOCferr]Herr],

4-0CO(Cerr]-Cerr] 5 al kyl), or -Cserr](Cerr]-Cerr 3

YR err] is“]-% 9951 - derr]-Cerr] alkyl), -G:G:[err]H[err%?ﬁbé%}ﬁMs-
-OCO((err]-Cerr] alkyl), or -OSGerr](derr]-Cferr] alkyl);
nis 2 or 3; and R3 is 1-piperidinyl, 1-pyrrolidinyl,
met hyl - 1- 10 pyrrolidinyl, dinethyl-21-pyrrolidinyl, 4-norpholino,
di et hyl am no, diethylam no, or 1-hexanethyl enei m no; or a

reg Al so provided

COMYri sing a conpound of fornmula I

phar maceutical | y accepRapt ECEAI=T R\
are pharnmaceutical conpositions

and a conpound of fornula 15 - I
acceptabl e carrier, exci pi ent
Det ai | ed Description of the Invention
I nvention concerns the discovery that a 20 qr oup of
pharmaceutically active naphthyl corgs
are useful for mnimzing the :
anti estrogen conpounds N of
bel ow.

and Il are shown
Rl

wherein |
_ R! is -H, -OH, -0(C1-Cq4 alkyl), -OCOCgHs, -OCO(C1-Cs
5 alkyl), or -0SOz(C4-Ce alkyl); '
- R2 is -H, -OH, -0(C;-C4 alkyl), -OCOCgHs, -OCO(C1-Cg
alkyl), or -0S03{C4-Cg alkyl);
n is 2 or 3; and
_ R3 is l-piperidinyl, l-pyrrolidinyl, methyl-1-
10 pyrrolidinyl, dimethyl-l-pyrrolidinyl, 4-morpholino,
dimethylamino, diethylamino, or 1-hexamethyleneimino;
or a pharmaceutically acceptable salt thereof.
Also provided are pharmaceutical compositions
comprising a compound of formula I and a compound of formula
15 II together with a pharmaceutically acceptable carrier,
excipient or diluent.

Detailed Description of the Inveption
The present invention concerns the discovery that a
20 select group of pharmaceutically active naphthyl compounds
(compounds of formula I) are useful for minimizing the
utErotrophic effect of non-steroidal antiestrogen compounds
of formula II. Formulae I and II are shown below.
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[err]

I rr] is -H -0OH, F&ﬁh@ err

al kyl ), %@Pﬁﬁp] Herr], -oco(derr]- (R:[[grr% 5 al kyl )| badd o]

-CSC{err](C[err] derr] aIkyI) R err] |s -H, -OH,

-Qderr]-derr] alkyl), OCOC[err]H[err] -OCO(Cerr]-derr]

al kyl), or -Csgerr](Cerr]-Cerr] alkyl); ' nis 2 or 3;
d eridinyl, 1-pyrrolidinyl, nethyl-

'ig pyrrolidinyl, R%E;LlEL;V?rglp ) y4 nDrBKollng i d

di nmet hyl am no, dlethylanlno or 1-h Ienelnlno _ or a

pharmaceutical |y acceptable salt th nd
[err] 15 |1
wherein ei t her H or a lower alkyl radical and

Rlerr] is a

Rl
I
wherein , '
Rl is ~H, -OH, -0(C1-C4 alkyl), -OCQCsHs, -0C0(C1-Cg ‘
5 ~alkyl), or -0802(C4-Cg alkyl); - '

R2 is -H, -OH, -0(C3-C4 alkyl), -OCOCgHs, -OCO{Cy-Cg
alkyl), or -08S02(Cs-Cg alkyl);
n is 2 or 3; and
R3 is 1l-piperidinyl, l-pyrrolidinyl, methyl-1-
10 - pyrrolidinyl, dimethyl—i—pyrrolidinyl,-4-morpholino,
dimethylamino, diethylamind,-or 1-hexamethyleneimino;
or a pharmaceutically acceptable salt thereof; and

R7

RR’N(CH,) 10 C=C- |
o

_ _ R®
15 ' : IT
- wherein '
either R? is H or a lower alkyl radical and RS is a
lower alkyl radical, or R4 and RS are joined together with the
adjacent nltrogen atom to form a heterocyclic radical;
20 Ré is H or a lower alkyl radical;

i

\



~
v

| ower al kyl radical, or Rerr] and R err] are joined together with the
adj acent nitrogen atomto forma heterocyclic radical; 20

Rl err] | ower al kyl radical; WO 96/ 090pdTrus9es/12345

PCT/ u395%€%°2@9°§ - 5- |
Rlerr] is H halo, O—l, a lower alkyl radscal, or is a

buta-1, 3-di enyl radical which together with the adjacent . benzene
ring forms a naphthyl radical; : Rlerr] is Hor OH, and 5
nis 2; or a pharmaceutically accept abI e salt thereof.

The descriptive chenReaistBr ndalRe i th ¥reruialdyl radicalangr| fshave

their usuabueaaml BleE@_\Pl ex@dit£l WilicH afdgether withak®e nBshyeas bronv,
chl or o, goro and f The ter wer al kyl™ or "Clerr]-(err]
ref

1
al kyl " ?ngBetﬁéngt SRt J?R:Phrghq' ragiGitied aliphatic radicals of 1-4

carbon atons includiR§ is H orneihyand et hyl , propyl, isopropyl, n-butyl,

| sobytyl, sec- Qgt , and tert-butyl. In addition the term
"Cerr]- C[err] al koxy' £ i ncl udes the straight and branched al i phatic
ether radicals 15 ©orof pharsaceehieabhs %M%&htﬂ@(y thexeeky, propoxy,

| sopropoxy, n-but OXyThbSQQHEP;ﬁétJ.\?SCcR&EPéXl t?éb.qné %edowtw formulae
Conmpounds of fornula I, particul a[{#/ a, conpound ch RL and R2

each are - 8RPand h@v?sttie’p’f pesyas an’eﬂ’%' For e"t"i’tl}@lléar tPSgEFE’B‘ory
nol ecul es. “hhgse £AODOASS Sbbbmsl, tchPdkro, flRfiroJemd qeapt or #handesme usef ul

f he t t u I di t ith

pgg bngnogggéggg a?fcyl ?lﬁdr%’ned4otﬁslé$’ﬁg’;%%f8f§| ES égaégrgﬁﬁgl ﬁ%rfe |\(,)Msi S,
and aort al branchedsabiphaticatadixdls mﬁ)lll-fcleraanhmm atodeednctodpngnds of

f la | k f I, ] i

o? FuranrJ gel I HQXH%QC ?ngru?%}f%f f&}j‘gﬂ%@{i ar}’t%q{zﬁlcelsgbuw& gé%'rbles :312 are
activated By ¥§t r 8B@nt eRRTPWFEh] ayIn RAdidron, the teEr AGeofo &N |
prevent l Onlﬁf:lﬁaééoﬂﬁé sefa £hencand r’ts!:becr&shed ali hm;rl% esarapgdai oxeEi ng

;glcholggtg 2 % I n esgggge Hﬁﬂ§%§qh cg;? ungs can be referred
o tiss sfcERFHRN 3B SHEh AY x YORGBH st - ant agoni st
properti esisopropoxy, n-butoxy) tissigicd:ef mdei:-lbdt@a@ouaﬁa esdtephtogen
utilize and caRebanke" ot "EotRlTa £ PRI Seuldld PR RERLAY 8
which Rl and R2 each are -OH and R? is l-piperidinyl, are
nuclear regulatory molecules. These compounds bind to
20 estrogen receptors and are useful for the treatment of
various medical indications associated with post-menopausal
syndrome, uterine fibroid disease, endometriosis, and aortal
smooth muscle cell proliferation. 1Indeed, compounds of
formula I do block the action of estrogen in some cells, but,
25 . in other cell types, formula I compounds activate the same
genes as are activated by estrogen, and display the same
pharmacology (e.g., prevention of estrogen deficiency 1nduced
bone loss and lowering serum cholesterol).  In essence,
formula I compounds can be referred to as tissue selective
30 _ anﬁiestrogens having mixed agonist-antagonist ptoperties.
_ Although formula I compounds and estrogen utilize
and'compete for the same receptors, the pharmacological
outcome of administration of these two groups of agents is
not readily predictable{ and is distinct to each.
35 "~ Compounds of formula I are prepared according to
the procedures provided below.



out cone of adm nistration of these two groups of agents is not
readily predictable, and is distinct to each. 35 Conmpounds of
formul a | wig &sgep&par ed according to - t he procedures FayosHed23as! ow.
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- 6- The starting nate6+al for one route of preparing
conpounds of formula | of the present invention, conpounds of

formula VIl below, are made essentially as described in Uni ted
States Pat.

No. 4, 2308ﬁ869tar§u§g ég é%ﬁal:¥%r:%%g)rod%e of erBFF%S herein

I ncor porated by refer

VI |

vhepeund40of formula I of wmemnpsent-anentibﬁieco@pdﬁmds]of

al kyl); and

whi ch R er ri ‘él?l e below, a}é ?ﬁ%@vgﬂg é%e?%%#’%{% 914,0 i s
and n

et hoxy, §1F!F‘ér$§-a'€%§1[%¢¢-])1?9 4,230,862, mpsuep Pstobpirped; di
is 2.5 which is hereil Ufit¥pdrated e3didefea¥ackabl e tetralone,. or a 15
salt thereof, of the formula [err]
Y
OH
R1b
VII
wherein
10 RIb is -H or -0(C;-C4 alkyl); and
Y is methoxy or R3-(CH3)pn-O-, in which R3 and n are
as defined above. Preferably, RIP is methoxy, Y is R3-(CHy)pn-
O-, R3 is l-piperidinyl, and n is 2. '
In general, a readily available tetralone, or a
15 salt thereof, of the formula
,O
Rla
wherein Rla is as defined above, is reacted with an acylating
20 agent such as a phenyl benzoate of the formula

i



wher ei n Rlerr] is as defined above, is reacted with an acylating 20
agent such as a phenyl benzoate of the fornula

err iy WO 96/ 09051 -
ber Usos/ 19G8§u90s1 | - 7. PCTUSHSAZB ein
'Y is as defined above. The reaction genggqlly S carried out in the
presence of a noderately strong base such ~as sodiumamde and is run
at anbi ent tenperature or bel ow - For the next step, one
option allows for the 5 selected fornmula VII conpound to be reacted,

after convendiexrein Y is tas deféned phowphatEheereactior gaEreraltliyons n situ,
under Oca?fi%ro%cr 93C £hRNp¢e8ehELOBE: av‘fncéz?efa%bg E?Exdorigea&eélé cH he
formula 1 . . ] "RerrJ- r erein
Rlerr] is -@sorsodyuy emideceads Lsarkpl 3t apbpebli LRIRSFPOLIRIPDHDelow.
formula Illa, below, wichid sea &tepRMenknobbeod! h116R8. for the €. 9. U S
Pat . . 4,23Q, 862, supra),. ' err ,

selected formula VII compound to be reacted, after conversion

to an enol phosphate derivative generation in situ, under

Grignard reaction conditions, with a Grignard reagent of the

formula
10 - R2b_MgBr

wherein R2P is -H or -0(C;-Cs4 alkyl), to provide compounds of
formula IIIa, below, which also are known in the art (ség,
e.g. U.S. Pat. No. 4,230,862, supra).

15

wherein R1P, R2P, and Y are as defined above, or a

20 pharmaceutically acceptable salt thereof.

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

-such compounds can be reduced or deprotected as described
infra. Wwhen Y of formula III compounds is methoxy, one of
the synthetic routes shown in Scheme I below is first

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



wherein R err], Rerr], and Y are as defined above, or a 20 4

phar maceutical ly acceptable salt thereof. Wen Y of a
formul a ound is Rerr]-(CHerr])n-0, suc fﬁ%ﬁg can be
reduced g&*%@%@%?ected as descri bed infra. Wen Y o or§@£§§lll Y
conpounds i s nethoxy, one of t he_gynthetic routes shown in Schene |
belowis first 25 utilized. In Schene |, Rerr], Rerr], Rerr], and n
are as defined . above. WD 96/ 09051
PCT/ US95/ 12345 . - 8- Schene |
[err]
Scheme I
a B

{in which 2
is a leaving



{in which Z - Is a | eaving | gr oup)
W96/ 09051 PCT/ US95/ 12345

= 9- ' Eadh step of synthetic routes A andgﬁz" e |
e¥ %% a proc '1%s9§ﬁ£5§gﬁ I

are carri edures well known to one of ordinar

in the art. For exanpl e,qconmpounds of formula Illc are
"prepared 5 by treating formula |11 b conpounds with pyridine
hydrochl ori de at reflux. Under these conditions, should R err] _
and/ or R2b be al koxy, these groups will be dealkylated to hydr oxy

groups. Using this pr8esbustepi ¢f synthewie tdures %jaqdd@pbdtschbma gtep |
f h al k | | : .
of such a 0§¥e9E§P€i%% tavié“ﬁ¥6§§ S %%lllkpgun 8! bAY: of Ofd%??E%ly

Alternatively, ' the, t hoxy group or mula can~ser e
be denethylaggﬂlbyl?rEEﬁiﬁﬁF{he conpound with an equi val ent. of

sodi um't hi oet hoxi de i nFas éﬁ&ﬁﬁlép'%?ﬁﬁﬁéﬁﬂgiﬁf forﬁ¥i?5111c ?ge gfg 3f8dof
e 851 ) 9 PRELE Bl SR El o SR, L acne [T 0
be nDnitoredhydaoshbmm&deiaﬂwnmﬁhngramhd&r these teﬁHPt?Uﬁf,S?F?uﬁ%g%gzznd
e o PR SENRL etk thege, privs ShEE A SHETRAA DS
hydroxy groups. Using this procedure will eliminate the
deprotection step of such alkoxy group(s) at a later stage,
10 if desired. | |
' Alternatively, the Y methoxy group of formula IIIb
can selectively be demethylated by treating the compound with
an equivalent of sodium thioethoxide in an inert solvent such
as N,N-dimethylformamide (DME) at a moderately elevated
15 temperature of about 80° C to about 100° C. The process of
this step can be moﬁitored via standard chromatogréphic
techniques such as thin iayér chromatography (TLC).
once a formula IIIc compound is pfepared, it can be
reacted with a compound of the formula |

20
R3 -(CH2)n-Q
wherein R3 is as defined above and Q is a bromo or,
preferably, a chloro moiety, to provide compounds of formula
25 II1d. This reaction is shown as the last step of route A of

Scheme I. _
 Under nofmal alkylation conditions, this reaction
will be effected at each of the hYdroxy groups whiéh may be
present in a formula IIIc molecule. However, selective
30 alkylation at the'4—hydfobeenzoyl group can be achieved by
~carrying out the reaction in the presence of an excess of
finely powdered potassium carbonate and using an equivalent
to slight excess of the Q- (CHy)-R3 reactant. o
To prepare.compgunds of formula IIIe, as shown in
35 route B of Scheme I, a formula IIIc compound is reacted with
an excess of an alkylating agent of thé formula



Rlerr]-(CHerr])n-Q wherein R3 is as defined above and Qis a
bronmo or, preferably, a chloro noiety, to provide conpounds of

f or mul a\9696/ogosll Id. This reaction is shown as the |ast BEBFS¥YIBHyute A of
Schene 1. : Under normal . al kyl ation conditions, this
reaction will be effected at eachOof the hydr oxy groups which may be
present in a formula Illc nolecule. However, selective 30 al kyl ati on
at the 4-hydroxybenzoyl group can be achi eved by carrying out the
reaction in the presence of an exc 2) finely powdered potassium
carbonate and using an equivalent - -Pb slight excess of the
Q(CHerr])-Rerr] reactant. To prepare- conpounds of
formul a | lheerdih WA it ¥ach arkOhe Samb SEhePrdrest Muamlmy |11 c
conmpound is reacted wth an excess of an al kyl ating agent of the
fornula 9STouP, in @g ggkeddspolution.

PCT/8JS95/ 12345 Approprlate leaving groups 1nc1ude10for example,

z-(CH err] rei.n re, t.h i fferent
eiving | OHE Bupeonacas, IR 5 nbeBRa Gy FBRAET Cu oA Rnglil T E

| eavi ng grmipeenesmilifdmatieor echanpsulionate, i$ﬁpEmp&nnﬁnkﬁ§nameh ds
nethanesul te
V& heti MRS $oh! F@ 4- nlﬁrobeﬁﬁéﬁﬁéggﬁén( enzenesulfonate

et hanesul fonat e, 1 sopr-opanesul f onat
4- ni t r oberfRlRzEARENFeRee Suifonate, apd)| éhebbh&enélslnqmtsechaﬁs the like,

ha:mtgegs hAS cHloro, laba@so aéhl ene, 1ird0, aﬁd‘%ﬂﬂ@r |r*éi%te@“@r‘éhb§r
rel ate grou

f d al k th
and at Siferned alkyloRiBa, S0epF el 8 bt i ootthaTS St @k ont 2”eofq
1, 2- di br orimtdtarke scmma&énpsr paefeabbhby, aﬁo:selbtshamtze equivalents, of
pref er red alkalin agluthondl oL Loy BLEYLALIOMAR of dfiakila contains

pot assi um’carbonate 1 n an- anpl e,
met hyet hyl ket one (I\Elgreﬁew alhkall solut.hps §orut1111-)$1 ,alislatiopdr oxy

ng;%x?Let 5 rﬁﬂ%?ﬂon@&'zﬁ@pﬁ‘:a@mum carlf:&‘ia‘Ue 3 144 ﬁfHFEO‘é'%‘iv%ﬁ'tSt S as a

such as, for example, methyethyl ketone (MEK) or DMF. 1In
this solution, the 4- hydroxy group of the benzoyl moiety of a
formula IIId éompound'eXists as a phenoxide ien which
displaces one of the leaving groups of the alkylating agent.

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

25' ' The reaction product from this step, a compound of
formula IIIe, is then reacted with 1—p1per1d1ne, 1-
pyrrolldlne, methyl-1l-pyrrolidine, dimethyl- 1—pyrrolld1ne, 4-
morpholine, dimethylamine, diethylamine, or 1-
hexamethyleneimine, via standard techniques, to form

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

35 about 90° C, the reactlon only takes about 30 minutes to
about 1 hour. However, changes in the reaction conditions
will influence the amount of time this reaction needs to be

»



di spl aces one of the |eaving groups of the al kylating agent. 20

This reaction is best run when the alkali sol ution containing the
reactants and = ents is brought to reflux and al | ows@risQosii9syst O
eorrpl eti onW ing MEK as the preferred solvent, reaction tines
run from about 6 hours to - about 20_ours. 25 : The
‘reaction product fromthis step, a conpound of formula Ille, is then
reacted with 1-piperidine, 1- pyrrolidine, nethyl-1-pyrrolidine,

di met hyl - 1-pyrrolidi ne, 4- nmor phol i ne, di net hyl am ne, diethyl am ne,
or 1- meumetcbyxpéaemnne 0fi aovrsedatie teedonepe Dt {tdifo meag ion-

conmpounds of dt 8 bl ﬂﬁn%ﬁgﬁ%ﬁrgg%ysﬁ:%&?af&'dé J;FUdd;.I:eaph sal t of

piperidine is réacted Wt ormila I'Tie conpoun in an inert
sol vent, suchesWdANe¢&rous DMF, and heated to a . tenperature in the

range from about 60[ er idorpcuideb et £biRhear IT€d represeNbethd hecapudng e i s

heated to0 a pr d_tenperature o thereatlo only
t akes about :%‘ oo anne procaﬁgugoE ﬂﬁ?ﬁ’ar%‘?(}é? %I aﬁﬂr
reacti on condidtiimes compoundei bf fathukacka} hes astoawn n‘f SQ}mmd HiIs bedaeat.i on
needs to be . WO 96/ 09051

PCT/ US95/ 12345 ' -11- run to
conpl etion. Of course, the progress of ScheBerdaction step can be
noni tored via standard chronat ogr aphi C "~ techniques.

Conpounds of forrmula lid repors 81 he starting 5  material for one
process for preparing the phar ma@eﬂu N7 1Y) active conpounds of
fornula la, as shown in Schene Il belc [err]

10

wherein R12, R22, R3, and n are as defined above.
In Scheme II, a formula IIId compound, or a salt
thereof, is added to an appropriate solvent and reacted with



10 la wherein Rerr], Rerr], *

Rl err], and n are as defined above. In Schene 11, a
formula I'l1d conpound, or a salt t hereof, is adde o \Hpropri ate,
sol vent 969988kt ed wi t h VO 96/ 09051 Ptlu@Rnaag o
PCT/ US95/ 12345 _ _ _ -12- -12- a reducing
agent such as, for exanple, Lithium alum num . '

a reducing agen; such as, for example, lithium aluminum
hydride (LaH). Although the free base of a formula IIId4
compound may be used in this reaction, an acid addition salt,
preferably the hydrochloride salt, is often more convenient.

5 | The amount of reducing agent used in this reaction
is an amount sufficient to reduce the carbonyl group of
formula IIId compound to form the carbinol compounds of
formula IV. Generally, a liberal excess of the reducing
agent'per equivalent of the substrate is used.

10 Appropriate solvents include any solvent or mixture
of solvents which will remain inert under reducing '
conditions. Suitable solvents include diethyl ether,
dioxane, and tetrahydrofuran (THF). The anhydrous form of
these solvents is preferred, and anhydrous THF is especially

15 preferred. : _

The temperaturé'employed in this step is that which
is sufficient to effect completion of the reduction reaction.
Ambient temperature, in ‘the range from about 17° C to about
25° C, generally is adeduate.

20 The length of time for this step is that amount
necessary for the reaction to occur. Typically, this
reaction takes from about 1 hour to about 20 hours. The
optimal time can be determined by monitoring the progress of
the reaction via conventional chromatographic techniques.

25 - The carbinol products from this reaction step
(formula IV compounds) are extracted essentially via the
method described in Example 7, infra, and are useful for the
methods herein described. '

- Once a carbinol of formula IV is prepared, such a

30 cohpound is added to an inert solvent such as, for example,
ethyl acetate, followed by the addition of a strong protic
acid such as hydrochloric acid to provide compounds of
formula Ia. This reaction typically is run at ambient
temperature-from about 17° C to about 25° C, and generally

35 only takes from about a few minutes to about 1 hour ‘to
complete. Crystallization of the final product is carried



thydride (LAH). Although the free base of a fornula Ild conmpound may

be used in this reaction, an acid addition salt, preferably the
.hydrochl Ormsﬁ@#ﬁ is often nore convenient. 5 PCT/USY/ 18939 UNt
*of reducing agent used in this reaction s an anount sufficient to
reduce the carbonyl group of formudigJd1l1d conpound to formthe
car bi nol conpounds of formula I'V. GCenerally, a |iberal excess of

t he reduci ng agent per equivalent of the substrate is used. 10
Appropriate solve ts ipnclude_any sol vent or m xture - qf solvents
which will rBHEan TARPR ShaRdard RRQGRAures. essfm¥ialdisas dgserpped in

sol vent s i ncEwdmpdleel hyinftder, di oxane, and tetrahydrofuran (THF).
The anhydr ous forn1of ese,solvents nd anh dro s THF

is preferred,
is especiallﬁ pre?er léplon/éeprotectlon oéﬁﬁ; X Bret yed
in this stephydrenstgvpups can be darwmigd imiteprioer ebf cbe pnapheatnnnoéfthe

reduct son reggim@la 1V comg#%ﬁﬁé”“ ﬂﬁﬁpgﬁﬁ%ﬁk pfé%a %163”8@2869th90f£

17[err] C to about err] G genera
The Il ength of OXPARNEDS, PRtk Prarediad eﬁﬁmmqpnds of fpsmudaatg &ve the

reaction to pﬂéyareaypvm%ﬂocéduﬁes knovm RAGNOB £t é%@inﬁ@”&ﬁ?&’l‘tlﬂr hour

to about 20 Qﬁurs hf Qﬁﬁﬁg) ti ne can be determ ned by nonitoring
t he progress TSy zPQﬂﬁ“ﬁﬁﬂ|98h9Fa&HY6ﬁﬁ?03rEﬁ%F%Cted

t echni ques. 26rmula Ia compouﬂa\mmﬂolm fore@dtdon.f rom this reaction step

(formypa 1V corrpounds),’rﬂée EXLER %e%}é ug@ Lﬁall,lf%l}w tpr{%v:.des met hod

descri bed in Exanpl e ra a nmet hods herein
descri bed. Pharmaceutically @risive compowidsofoff dommudal Yai snpwiepeln erft2 such

a 30 corra@@dea Sea%dﬂ%d:et By dto g@tﬁrt h§ak¥ept o§ué{1-@4s1aflégx3ﬁxa@"e‘%erge

et hyl acetatg | owed the ad ion of a stron Erotlc
as _hydrochl o ‘?’Em dI?oc Fheee dn which R drand R3% eathi ere

reaction tymetahény So:f mﬁaahnanhﬂenéach are Eﬁﬂﬁlﬁéﬁt w3e iy @ @?Qlﬁn%z [err]
C to ppout %égrﬁ]l qgﬁgnerall akeﬁ roma out a
n1nutes to about %d% pre db p@P%QFaIF 2atRbREBIORIRI f i nal
product is cespéeinlly preferred) o 0RA31 as other formula Ia compounds,
PCT/U395/123€§h be used as pharmaceutlcal agents or can ge further
derivitized to provide other formula I compounds which also

are useful for practicing the methods of the present
20 invention.

such

As an alternative to the reactions shown in Scheme
II, a one-step process may be used to prepare formula Ia
compounds of the preSent invention by reducing a ketone of
formula V below. More particularly, when R!2 and/or R22 are
25 -0(C1-C4 alkyl), these hydroxy protectlng groups may be .
removed pr;or to using the present novel process, or
optionally may be removed, in situ, following the present
one-step reduction process. Additionally, the product from
th;s process, which may have 1 or 2 unprotected or protected
30 hydroxy moieties, optionally may be salified via known
procedures or as herein described.
In this process, a formula V compound



out through standard procedures, essentially as described in Exarpl e *

1, infra. Deal kyl ati on/ deprot ecti on of

term nal‘{,é E’/@!ﬁ)%?m ed hydroxy groups can be carri edp@pisé¥iiagds to the
pr epar at' h formula IV conpounds, prior to the preparation of
formula |l a conpounds, or after qagetected conpounds of fornmula la are
prepared, via procedures known to one of ordinary skill in the art.
It is preferred, however, to deal kyl'ate a protected ' formula |l a
compound after its formation. 10 The reaction shown in Schene
|1 provides . Bhaf@Hz ~Qactive conpounds of forrmula la in which
R err] and R2a each are ; hydroxy or Cerr]-Cerr] al koxy.
Preferred formul a Ia conpounds]jare those in which Rerr] and R err]
each are - met hoxy, or R e{ n Rl errd each are hydroxy, R3 is

pi peridinyl, 15 and nis 2. e2rred conpounds, the latter

bei ng especially preferred, as well
can be used as pharnmaceuti cal agents or cp
to provide other fornula I

as other fornula |a conpounds,
derivitized

are useful for

R2a

As ‘an alternative to the reactlions s > hé 1, a one-step

process may be used to prepar§ aapbHunds of the present

i nvention by reducing a §. p pmul a.V bel ow. More

particularly, when R err] and/ or are 25 - - err]-derr] alkyl),

t hese hydroxy protecting groups nay be v . renoved prior to using the

present novel process, or . optionally nmay be renoved, in-situ, ‘

foll owi ng the present one-step reduction process. Addltlonally, t he

product fwberein Rlat|R2e, pRécesé nwire asedefinesd Bbmve? unprot ected or

probect edodls 5a10YEROXIO D! £ Iieacelt WARK LY rERUCAgSEbbAL Stk Badnown

procedures or as herein scr s process a
formul a Vléghryérgnglmnmum hydrige gy m—,—gl@ [sodium bis(2-

PCT/ US95/ hé8hbxyethoxylaluminum hydride)] in the presendé-of a solvent
Lerr] having a boiling poznt in the range from about 150° C to |
about 200° C
10 A compound of formula V is prepared by reacting a.
compound of formula IIIb (as described above) with_about 2
equivalents of 2,3-dichloro-5,6-dicyano—1,4-benzoquinone

(DDQ) in the presence of an inert solvent or mixture of
solvents such as, for example, dioxane, dichloromethane,

15 toluene, dichloroethane or benzene. The reaction mixture

' generally is heated to reflux for about 1 to 2 hours, and

then allowed to stir at ambient temperature for a period from
about 36 to about 72 hours. The resulting compound of
formula VI - h

20



Wherein Rerr], Rerr], R[err] and n are as defined above, 5 or a salt

thereof, is reacted with a reduci ng agent such as I'ithium al um num
hydride or_Red- Al (sodi um bi s(2- et hoxyet hoxyl al um ey )] in
the present@%809%150) vent having a boiling point in the raﬁg§ﬂ€r0n1
about 150[err] Cto about 200[errlq6. 10 A conpound of
formula V is prepared by reacting a conpound of formul.a Illb (as
descri bed above) with about 2 equi val ents of

2, 3-di chl oro-5, 6-di cyano-1, 4- benzqu|none (DDQ in the presence of

an inert solvent or n1xture of ohvents such as, for exanple,

di oxane, dichl oronet hane, 15 /’E ~|chloroethane or benzene. The
reaction m xture generally isfheateff to reflux for about 1 to 2
hours, and -~ then allowed to st Qbi entptenperature for a period
from about 36 to about 72 hour S™\A * [

formula VI 20 WO 96/ 09051
PCT/ US95/ 12345 : - -15-
H3C

RrRerr]

R1P

VI

wherein R1P and R2P are as defined above, is then demethylated

5 as described above, and alkylated with a compound of the
formula
R3-(CHy)n-0
10 wherein R3 is as defined above, via the above described
procedures.. '

For the present reduction reaction, the amount of
~ reducing agent used in this reaction is an amount sufficient
to reduce the carbonyl group of a formula V compound to form
15 a compound of formula Ia. Generally, a liberal excess of the
reducing agent per equivalent of the substrate is used.
The solvent used in the process is required‘to have
a relatively high boiling point, in the range from about 150°
C to about 200° C, as represented by solvents such as, for
20 example n-propyl'benzene, diglyme (1,1'—okybis[2- .
methoxyethanel), and anisole. Of these, n-propyl benzene is
the preferred solvent with formula V compounds when R12 and/or
R22 is -OCH3z and -CgH4-4'-0(C1-C4 alkyl). Red-Al, used as
both a solvent and a reducing agent, is preferred when Rla is
25 = -OH and/or R22 ig -CgHy-4'-OH.
The temperature used in this reaction is that which
is sufficient to complete the reduction reaction.
Preferably, the reaction mixture is heated to reflux for



wherein Rerr] and Rlerr] are as defined above, is then denmethylated 5
as described above, and al kylated with a conpound of the formul a

Rl err]- (&Ublg[g;edé)[err] 10 wherein R3 is as defined ap%msggﬁ'zg“st he

above descr pr ocedur es. _ For t pr esent
reduction reaction, the anmount of -16L educing agent used in this
reaction is an anmount sufficient to reduce the carbonyl group of a
formula V conpound to form 15 a conmpound of forrmula la. Generally, a
“liberal excess of the reduci ng agent per equival ent of the substrate

is used. about 15 minutes tghabgyf,énRoused 3hlawed frocesd te aahirnred to
- have temereltalrey eaydhivgbkeai p NYiPHostenddrd igirvdedgest Mgeeabout

150 to.a t errl C as represented | vent s_such és,

for 20 &anbre S nRta, FERans s heates (AN DAL MrEBettd Sval!

nmet hoxyet Hanplge 884 d4hbs8) ¢. anll aheswrtmemwdnadrﬁh&ﬂtameth? Examplehhg[ ]
f d t w.Lh d a r Qr err

e o0 el P AR - sy PRI Pedo ST e i BB refOtaBh. sp THReq as

both a solt¥@icaddy dremdabbPuy hgeninutes refabousd wkhenrR] ean] bes 25 -CH

and/ or R[@k&hrhﬁneﬁ[§9FhBB§E6}aﬁ?éﬁﬁé progress of the reéEnghegE?rature

used in this reaction is that s sufficient to conplete the
reduct i on St8RGRFEntechniquesy eferably, the reaction mxture is heated to

reflux for TheWWPo2m:08033d products from the one-step reaction

PCHUS95/ Lgd*oxtracted essentially as described in Example 2, infra.
Preferred formula Ia compounds from this reaction are the '
same as those preferred formula Ia compounds described above,.
and can be used as pharmaceutically active agents for the
methods herein described, or can be derivatized to provide

15 other compounds of formula I which also are useful for the

present methods.

For example, when R2 and/or R22 of a formula Ia
compound are C1-C4 alkyl hydroxy protecting groups (thus, not
having been dealkylated as one option ih Scheme 1 provides),

20 such groups can be removed via standard dealkylation
techniques, as described in Example 2, infra, to prepare an
especially preferred compoﬁnd of formula Ia. o

Other preferred compounds of formula I are prepared

by replacing the newly formed Rla and/or R% hydroxy groups of
25 a formula Ia compound with a moiety of the formula -0-CO-(Cj-

Ce alkyl), or -0-SO2-(C4-Cg alkyl) via well known procedures.
See., e.g., U.S. Pat. No. 4,358,593.
" For example, when an -0-CO(C3-Cg alkyl) group is
desired, the dihydroxy compound of formula Ia is reacted with
30 an agent such as acyl chloride, bromide, cyanide, or azide,
or with an appropriate anhydride or mixed anhydride. The
reactions are conveniently garried out in a basic solvent
such as pyfidine, lutidine, guinoline or isogquinoline, or in
a tertiary amine solvent such as triethylamine,
35 tributylamine,'methylpiperidine, and the like. The reaction
also may be carried out in an inert solvent such aslethyl
acetate, dimethylformamide, dimethylsulfoxide, dioxane, .



216- about 15 minutes to about 6 hours, allowed to cool to anbi ent

tenperature, and worked up via standard procedures |[see, e.g.,

Ei eser andaﬁgga@r Reagents for Organic Synthesis, Vol. PCcT/Usospagss 584
61968)] an 9% her descri bed in the Exanples 5 herein. = The
optimal anount of tine for this reaction 117+ un, typically from
about 10 m nutes to about 1 hour, can be det erm ned by nonitoring
the progress of the reaction via standard t echni ques.

The fornmula Ia products fromthe one-step reaction 10 a xtracted
essential |y AdMEEBOKYBENAPR . ERGAPPRIBI1Iq rafetone, mqﬁhgﬁeﬁ$§ﬁﬁfgﬁﬁﬁpﬁ'la

conpounds Ijrramdt Rhe agaetél @6 whichhet least crieeqanivdiese pfeker meddf or nul a
| a conmpounds escrl ed a ) S I e 1y
. hoRed (@RRBe as nored WELGR MudiPAL 2° IAITRGCURSAE)

active agents STherern descr
derivati zed bQSpbeﬁndeddsd Iﬁt@eslcaﬁpoamxkatﬁon<nahﬁhyﬁtsMﬂwﬂh &ssé-are

useful sfor tR@methy am 58 pia éhSPS4 pyrrolldlnopyr1d1neF9bweé@”B§%d when
Rl err] and/or g[err

ornu oun i rr
al kyl hydr ox¥S§r oFe t'|'n a §tefpsef tﬂzs' giﬁa 0?%43]5 g[ll%?pgted
as one option in Schemeyk ra@\ua@&@h raacuonguwmghoyf)@vf@él tee removed via

st andard deal fdescribed in Exanple 2. infra,
to prepare aﬁ&%rementégﬁggl59;@15§£ﬁ§ ﬁ?ﬁfjﬁnﬁ6§W@s fSPWHPQBﬁﬁ of
O her pr ef er rfedmudBpauade o&rfmedubatlaBImD¢EEHE§EHhmperatuﬂEs u@ptaelng t he
oty 0T e B AL <o) VO OBl R ¥ Srequent SGAHER 1
or -0-SJ err inegteatinogpberg abkh| asvhitnedén kgaswn gknusﬁuregmblent See,
e.g., US P%%mp@?atﬁr§5§s58§ually adequate for tﬁg”ré?ﬁﬁﬂ@ & .

e di hydroxy conpound

-0cderr]-(err] ale%1 group 1s desired

of formula la is react ﬁﬁyﬁétlonsaﬁfaébﬁﬁeshzﬂr%§ya@§¢uQﬁﬂ¥ﬁq(ﬂ?y

bromi de, cya@edeorﬁl@dabydacm catalpﬁem #Ea A AP TP & iia@e or
mxed1 nhydr| ey 3 lons are conve en%ﬁ% arrle i.n a
bast o 190l venarbonviic anids’ 5 tPRE, SFERTLH R0 FadiesE i sBgifhol i ne,
or in catiedyisicar guahi as sulﬁanicsachdaspélypﬁdaphnnnuaadla
tributylam neg, [ -1 d1 apg.t ction al so
may be carr|e&tﬂgkgghﬂgﬁﬁaheépggblggﬁtpgﬁc %%Fygéﬁi acet at e,

di et hyl f or mani de, di m&hey lafigrementd ongdoRa nend/or R groups of formula I
compounds also may be provided by forming an active ester of

20 the appropriate acid, such as the esters formed by such known
reagents such as dicyclohexylcarbodiimide, acylimidazoles,.
nitrophenols, pentachlorophenol, N-hydroxysuccinimide, and 1~
hydroxybenzotriazole. See, e.g., Bnll. Chem. Soc, Japan,
38:1979 (1965), and Chem. Ber., 788 and 2024 (1970).

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

30 mixture. '

When a formula I compound is desired in which the
Rl2 and/or R22 group of a formula Ia compound is converted to
a group of the formula -0-S03-(C3-Cg alkyl), the formula Ia
dihydroxy compound is reacted with, for example, a sulfonic

35 anhydride or a derivative of the appropriate sulfonic acid
such as a sulfonyl chloride, bromide, or sulfonyl ammonium

salt, as taught by King and Monoir, J. Am. Chem. Soc.,



O 96/ 09051 PCT/ US95/ 12345 ‘
-17- di net hoxyet hane, acetonitrile, acetone, nmethyl ethyl ketone,

and the ywhlegpegsp Whi ch at | east one equival ent of an aci dpeyysesiiagdsavenger |
(except as noted below), such as a tertiary am ne, ﬁr %een added. !

| f desired, acylation catalysts such asig- 5 di met hyl am nopyri di ne or
4-pyrroli di nopyri di ne may be used. See, e.g., Haslam et al.,
Tetrahedron, 36:2409-2433 ( 1980) The acyl ation reactions

whi ch proyjd : ' re ned.term nal err], and R[err] groups
of corrpour‘#nﬁsé&"ezs67 (flgﬁﬁu ﬁr 1Rydreny ‘ERRPQ" €8 Bfper at ur es
i ndt he 10 reactiegingdthr Qmeabpﬁt'opi‘%Eﬁ riuﬁé?@%ﬂyd&&@éﬂ%} méxelr e(rqﬂl;ent ![ y
under an er ch_as_nitrogen wever . anbi en

t enper at ure plie n&su%ﬁ.‘yﬁ%ggggat eg‘I‘l'ﬁ#ll FRACTEINY | %}? t‘%rlrd'r?d out under

Such acyl &ongisionst such Bgdwexe . gxpl@me&cabm;e him the dispeskabredsby
aci & cat a'r)éé‘@ﬂlbﬁa%'tﬁnécﬁﬁ ﬁQfl&%Qr%Q&'t%@ carpoxylic acids in

i nert organic solvents or aI ysts such as sul furic )
aci d, pol yphosphori £cddiegtively. fﬁﬁmnéﬂezaw@rmum witihhdheie |i ke are

used. various deflneahguﬁéei@@&ﬁ‘&é ongel Rl @H%El%ﬁr EbmBoAHAS Of
formul a | gds al so n%a%plp%%grow ded by form ng an active ester
S

of 20 thgeﬁﬁ’p?‘g gPeveci &€ n4Rd &g &@Ppﬁpﬁéd Ofy fQH@%lknovm

reagents guch as di cycl ohexyl car bodi i m de, acylim dazol es

ni ywophenol s, pent aghl Qr e N-hydr oxysucci - _
&rboxybenzotrl azol e%llt og;% @g‘e fﬁﬁ e ﬁ‘? %‘% ('1‘ compo§gd§979

(1965) ag@nchenpsgdr in7gBe anelt kOds! c(ﬂm Dpr¥sent 1nvent10n, itaté of theeg

above tecbﬂb959§el&’“t8hp9é Nrdeand-¢d a pharmaQ: Yk clalgye El:eS{.g%%% moi et |

are carried_out in solvents as i"SCUSSE abov e ose i ques

whi ch do F8ttpfBEMee BRuS. the %@FEP‘-HF%G@SQ Ant ﬁbecmetbedsfof hehigacti on,

of cour seinttentfbn prlmaringlr|fc51Qﬁ ﬁﬁﬁm&%&flc%'ll%b@céﬁééiﬁﬂgeéci&' the
ggtion f or nul conpound i s

de5| red i %gaﬁ'ﬁéﬂnt ﬁ@ﬂs with 3 gride éfﬂ:ﬁ’tfrtYRP«;r f’]"gQF‘E)Eipa“t'ﬁ1 hn?ﬁg‘ﬁ%}% l a
conpound Asidenvandeintbude the phypimlpgifcallle teceptable salts which

- O SQG2- (c%?ﬁr]:#%ﬁrﬁ%e&l:@{l ha urF?on CTH\%SI éh%méﬁﬁr&l,l dguégrox ound i s

reacted Wt or exa S Tive of
t he approﬁiﬁ@t@a§ﬁl@6n¢]él%lcmffent10n le&:@lalsnk‘ganyt ed:ia.’usn@d breoni de,

or sul f ongbrANEREhUSALLs incBdd mARd YN LY nifhR8pandidonoir, J. Am

ChSH‘ SOCh‘ydrode.c, nitric, sulfurlc, phosphoric, hypophosphoric, and : %
the like. Salts derived from organic acids, such as
aliphatic mono and dicarboxylic'acids, phenyl substituted
alkanoic acids, hydroxyalkanoic and hydroxyalkandioic acids,
aromatic acids, aliphatic and aromatic sulfonic acids, may

25 also be used. Such pharmaceutically acceptable salts thus
include acetate, phenylacetate, trifluoroacetate,. acrylate,
ascorbate, benzoate, chlorobenzoate, dinitrobenzoate,
hydroxybenzoate, methoxybenzoaté, methylbenzoate, o-
acetoxybenzoate, naphthalene-2-benzoate, bromide,

30 isbbutyrate, phenylbutyrate, b-hydroxybutyrate, butyne-1,4- %
dicate, hexyne-1,4-dioate, caprate, caprylate,-chloride, -'!
cinnamate, citrate, formate, fumarate, glycollate, :
heptanoate, hippurate, lactate, malate, maleate,
hydroxymaleate, malonate, mandelate, mesylate, nicotinate,

35 isonicotinate, nitrate, oxalate, phthalate, terephthalate,
phosphate, monochydrogenphosphate, dihydrogenphosphate,
metaphosphate, pyrophosphate, propiolate, propionate,



-

*WO 96/ 09051 PCT/ US95/ 12345
- 18- 97: 2566- 2567 (1975). The di hydroxy conmpound al so can be

react ed with gbb‘f{s appropriate sul fonic anhydride or m xed pcTUsISAIF NI C
anhydri des. 1 eactions are carried out under condi tions such as

wer e expl ai ned above in the discussion afg-5 reaction with acid halides
and the |ike. Col l ectjively, fornmula Ia conpounds with
their vari ous defined substituents, and their derivatized conpounds
as descri bed above, are represented as conpounds of formula . 10

Al t hough t HeheRgkpFeRkORaen Falisyiats ISggﬁﬁéﬁﬁdsSUCC1nat%ans%k?¥%%%vin

the nmet hodsg@ifidte, BESEEatdd)V eiroddlfiate,Ssulfite, PbeERLESEe} O prepare and
m . Th t he conpounds

use a phar tically acce
gty LI YR AT (MO ST )
phar maceut i clal dyolenzeriesi i araEte , 1 #thaneaddifbhanesalts with a wi de variety

of -organic t cal ly
accept abl e %S%ﬂ?%lé:sulfonat h&t gﬁ%%geg@fshgq%é Hg R%‘?‘dc%lggjhem stry.
Such sal ts gwkfonate, nﬁnhihﬁ%enaﬁﬁ1ﬂmh£0mnﬂemtponolmypesulfonatganlc aci ds
used to 1eﬁ@ém§dméaléasfea&@clédeamdrta@hhgkbc HYS{—QPégP%& sch

hydroi odic, ,nitric, sulfuric, phosphoric, hypophosphoric,
li ke. Saltsl%eﬁmﬁw§Y4§QﬁﬁkﬂRﬁ9ﬂ &3&i-ds, such as al i phatic nDno and

di carboxylic acids, pi\neyﬂ:héﬂhﬁéeﬁﬁ&@llly acce;ﬁ:'éiﬂ@'a@:laclaaaﬂ.tlon salts

hyd | k d di
| AL SRR GO Lk A, B Fectiay a5 compoupdoSEotagmaa Sien

phar maceut | @l éguimalept adxt eexgdss anount of acidncl THe meatwvamts are
phenyl acet afgne f%i r?lltr Gl PG aa%%kﬁtle’sglvengeﬁaéﬁoégaﬁf?%%zf Z9A & .

chl or obenzoat e, nzoate zoat € benzoate
rret hyl benzo®¥ eSthyl acetat%ccefTé'seylﬁ@rlztommaﬂéyhpnacemtateemiat@ﬁ br om de,

| Sobsib MiLddh ﬁiﬁﬁﬁﬂlaﬁdﬂﬁﬂdhe %o%&dngibuﬁﬁ?gt§adbeéﬂnﬁe11§blated
d|o he %é14 di oat e, rate capryl ate or | cl nnanat e,
e é%ﬁa

citr ’ﬁﬁ'\’é?‘ht@ ey@cﬂ Lvang chn be' skEpPRABPEE BY ppurate,
| act at e, nmatativentbdmsdl Qeans. hydroxymal eat e, mal onate, nmandel ate,

. mesylate, nicotinate, 35 isonicotinhate, nitrate, oxal ate ht hal at e,
t er epht hal at e, '%ﬁ%s%&ﬁﬁ@fcﬁﬂﬁﬁﬁﬁiﬁi) é?_&?h?&PSE@igﬁosphate,
met aphosphataye pgnherioesh e lmbidday ahatrectprdgicdsst eompared to the
' compound from which they are derived, and thus are often more
20 amenable to formulation as liquids or emulsions.
Compounds of formula II used in the methods and
- pharmaceutical compositions of the present invention are
prepared by established procedures, such as those déscribed
in U.S. Pat. No. 4,623,600, which is herein incorporated by

25 reference. Pharmaceutically acceptable acid addition éalts
of formula II compounds are prepared via the abové-described
process. ' : '

A preferred formula II compound, in which R4 and RS
each are methyl, R® is ethyl, R7 and R® each are H, and n is
30 2, is known in the art as tamoxifen. Tamoxifen and its
"formula'II analogs are antiestrogen compounds and tamoxifen
primarily is used for the treatment of breast carcinoma in
women. In addition to this well known activity, it also is
well recognized in the art that tamoxifen may cause certain
35 side-effecﬁs, particularly endometrial cancer, which
potentially could be life threatening [gee, e.g., Fisher, B.,
et al.., JNCI, 86(7):527-537 (1994)]. |



. of formula
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-19- phenyl propi onate, salicylate, sebacate, succinate, suberate,
sul fate, ‘??§%{ogie pyrosul fate, sulfite, bisulfite, pChrukésPRse,
benzenesul Tonaté, p-bronophenyl sul fonat e, ' chl orobenzenesul tf onat e,

et hanesul fonate, 2- 5 - hydr oxyet haneggs f onat e, net hanesul f onat e,
napht hal ene- | - sul fonat e, napht hal ene- 2-sul f onat e,

p-t ol uenesul f onat e, xyl enesul fonate, tartarate, and the like. A
preferred salt is the hy drocglorlde sal t The

phar maceuti cal | y accOp€aBEResE At FtPBﬁs%'Ft’sn‘i?Puon Frovidesca 1y for med

by reacti ngieg@heanpgumtndii £ gt lee lutéddtrophic SﬁfeaﬂubﬁDhahoﬁF excess

f id, .Th ' d
20 vent “sudkeReigra: AGFTeEhkpodh compoyna B Ftmal 2 4T REE i P aBivar
preci pi t at égmoxifeh, by admimisteémingia Hompghma odnéotrmulat @, 10 days and
can Be 1S0paredchParly BYchnbbial! Al %érbqals%&eﬁt 680n b§rét Loppethet! DY

conventlonaﬁ har maceuti c acce able salts
general ly R is lnamemled %I%quacfyr@?@rlé(émr aémmssc@mw ebH the

conpound f pOFbYRLLTA tbeaoﬁgs@umrf&e%h@r&ééﬁ@zﬁr ®robiradeiRion28f
anenabl e tgrfornulatlon .as ':ﬂgl s, or enul sio Conpounds

PaF5eGF FLRPRR et iffFontext, pH&FE&EéGPP&SIGESﬁﬁﬁsltlons of
the presenmeangetheopralfferation pcriép&re&driey epritthillisledeplacedniely, such

ose d n U .S , Lch. | her ei n
oo 1B0%e 0238ELB5Hy cap pha hitle Beedl oLt SRRty UBEH;LE-0ELS)
addi tion sabtwomen Ibfaﬁmmamseas|1&dﬁp@umd@r@meophepaeéﬂeuta1she '

above- descahpggtl PGQ&Qﬁfth d preferred formula I
conmpound, % 1nvo n omeﬁ¥1al cancﬁél R6 is ethyl, R7 and R8

each are H and n |SAQGlnlstQat¥§nkﬁ€wﬁ formyla o icompoamdoxi f en.  Tanoxi f en

and its partibQLEHIR 4| conSbRUS BY AN edt aaaenzcwm% 204 drresi fen
prlggrlly Ls used for.the treatnent of _breast carcinoma wonen. In

addi?i on t 35t ArBL RE??dkPX$WI@&R*Wﬁ?%F the ytgyorrophic efﬁEFF ?Ecdgni zed in
the art thabntanngnthp onysequeret Tk haiadninisteredd€éoemtidat I particularly
endonet ri alg

[ see, e.qg. E?sﬁﬁ& %@%Eihularlytr¥%ﬂﬂﬁ‘ﬁ§é yW@%%?g 5§§kéé€ %Qgg@%enlng

formula II compound's efflcacy against breast carcinoma.

term “minimize”, or a derivative thereof, includes partial or
20 complete inhibition of the tamoxifen-induced uterotrophic
effect on uterine epithelial cells.

For the treatment of human breast carcinoma,
tamokifen, or another formula II compound, can be
administered alone or in combination with other

25 'chemotherapeutic agents and/or radiotherapy, as an adjuvant
to surgery, or, in'ceftain circumstances, may be considered
for'use as a chemosuppressive/chemoprophylactic agent.
Because each of these administration regimes may present
various degrees of risk of uterotrophic side effects, the

30 attending physician is best suited to decide whether the
administration of a formula I compound should be concurrent
or sequehtiai to the administration of a formula II compound.

"When admlnlstered sequentially, pharmaceutical
formulatlons of compounds of formulae I and II are prepared

35 by methods herein descrlbed.= o _ '

When administered concufrently, formula I and

formula II compounds may be prepared into pharmaceutical
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- 20- One aspect of the present invention provides a
¢ Tethod of ol Riggdgi N9 the uterotrophic effect of a non- PCTI6d98A Pisgal

antlestrogen conpound of formula Il, particularly t anoxi fen, by

~adm ni stering a conpound of formila l, -21- particularly a conpound in
which R err] and R err] each are -CH, and Rlerr] is 1-piperidinyl,
to a worman receiving adm ni strations of a formula Il conpound for
the treatment or_prevention of breast carcinoma. _In this_context,

"ut er ot r ophferBplagions via the ahoveraentdones: ¥npwR Bethedsi nanpit hel i al

cells, whi Cédﬂﬂnlstefé&%rﬁépaﬁéadé Re1ta tSiede ehﬁ@@knﬁhbéﬂ?“ t8
adn1n|strat

mnay
ear s if this uterotrophic effect
e dPF cePTRITET ot CEPTH i RISt Adaompos Tt fof O ERE
Admi ni st r at poesent aifeemuden Iwitiantpaormprises an pdifectidirar bjoancoopoand in

whi chg Rl errk, ﬁ&?lﬂ re clrpﬁ‘?cﬁﬁ{l; Hriy - ﬂ*e@}%éﬁv@amoun'tso% ?bPﬁMQ"H"

mini M zes t er ot r op concurr en of sequentjally
adn1n|stere@°$B@%%@a.P#eferab1Y(ﬁnﬁQﬁmMia Facompeuad] ¢n whhﬁth%nan@uR4unn

af fecting tasch are -é@raﬁa R Ilsceimﬂaﬁlyqf bhaacymagakast breast .
carci nonm. erm"nm.nimze' or derivati ve thereof i ncl udes

s..

partial or E%speCtEﬂ%BYEtQPQ?HHQﬁtW%ﬁh(ﬁ Hﬁ%§“§§ﬁﬁ%PFéﬁlYnBGEEHt%P%?otroph|c
ef fect on utarrierepéxdidieit cedd Hiluent. For the treat ment of
humap, br east "carci no anoxi f e 0 r. fornul ¢conpound,
can be admi ni snggr'éﬁegl v %rarr"% @'81?%‘1‘ %o:ﬁ%st ﬁp&cﬁ cgg:.on,

chenDtherap@neiteageﬁeéfeanﬂVE ameonlini “h evesms, taatadosdgavaﬁtact;ve to
SUTgeTY . oreahBolR L8] et ¢ LUBHANGS r S € HOBBEAE B reqrnent 0bg Uo¢ B

a chenDsuppreSS| enDpro actic -agen SCause  aach hese
admi ni st r at @ $ReFhELe Qﬁiﬂﬂndlcatlonwarlous degr ees of rlsk of

uterot rophi c side eff@ﬁésteme~§9uve SN A PhrbdohBat pHiked to

deci whet her P ni strati on of f or mul a oun shoul d be
concttrent SPeci l?ﬁtﬁﬂﬁnmﬁﬁ 5t§9tﬂu§9¥ﬂ%¥% §tF&FPSHn9f arférnula N

conpound. pharmaceutically \drtersdbln sgae_rted»rsgaueateathure@barmm igal
ot hode her 7y S (hF B ind O'dRd pHar kel s2aT19" SBEE5EaBTe sard”
" thereof.

- For therapeutic treatment of the'specified
20 indication, a formula I compound, with or without a formula
I1 compound, may be administered as such, or éan be
compounded and formulated into pharmaceutical compositiohs in
unit dosage form for parenteral, transdermal, rectal, ‘nasal,
intravenous administration or, preferably, oral '
25 administration. Such pharmaceutlcal compositions are
- prepared in a manner well known in the art and comprise a
formula I CGmpdund, optidﬁally including a compound of
formula II. In making the cdmpositions of the'present
invention, the active ingredients will usually be mixed with
30 a carrier, or diluted by a carrier, or enclosed within a
' carrier which may be in the form'qf a capsule, sachet, paper
or other container. When the carrier serves as a diluent, it
"may be a solid, semisolid, or liquid material which acts as a
-vehicle,-excipient-or'medium'for”the active ingredient.
35 Thus, the composition can be in the form of tablets, pills,
powders, lozenges, sachets, cachets, elixirs, emulsions,
solutions, syrups,'Suspehsions, soft and hard gelatin



“\When adm ni stered concurrently, fornula |I and formula Il conpounds
may be prepared into pharmaceuti cal WO 96/ 09051
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formul ati'ons via the above-nmenti oned known met hods, and .adm ni st ered

as separate entities. Alternatively, they@aray be conbined to forma
phar maceutical conposition of the present invention which conprises
an effective anount of a 5 formula | conpound and an effective anount

of fornmula L d I formula-ly ¢ nd_in, which R1L
and R2 gpsgéﬁsargeg%?#%njdn%‘?%%ﬂ%p%orﬁl A a%&ldt g%‘e"g#gnPackaged |
respectivel powdeyget her with a pharnaceutically acceptable carrier,
exci pient, or diluentaq S hi s
cpec 11 0ati on, ahacionally,  comodiabher <Y i A Mehdaatlch!
active parEbﬁB%ﬁﬁ%% f%mﬂ%l%rﬁ°qm%deﬁr @ Weddpsuiredt Eeat ment of

t he saeglflﬁdrmﬁgaeﬁbnlaﬁlgféﬁfdhed release doiege EBB&stQhH‘tHEEIYEef |
conpoun sed_t hroughou i.S speci atio rs to a formula
I conpoundaég? go uiaey Qﬁﬁxﬁﬁlﬁﬁﬂ %P%g%ﬂ%i g?Y §6F9a¥%e

t her eof , andtbive 1ngred1émnrnnkyIdr(prqmanahlyonnaapbarﬁﬁcﬁmhrcal|y
acceptable 1 e ggf r._therapeutic treatnment
of the spec??#%ﬁoﬁ%glqair¢§|(:%?Qﬁ1p%§%lbl ul® &F 80%85&8§;°§5Fhm8r fout a
fornul a coatinggongRiekhpesy drel andtectisectadsiseshmayprbeamade, for
conppgnded gRgmh P MUt Abdle di&:&éﬁ*@@%@é&f&%‘ ?0%95_5“0”5 in uni t.

dosage form.for parenteral, ‘transdermal, ‘recta nasal I ntravenous
adnini stration or, prSPBEaEXIMPLes obssuitablariqarsiens.oexcipients, and q

|toﬂar rratceut :j @mu@mosnélm laicft:ose,l delxlt&%l%%r e@ub@o@eﬁﬁﬂ@ﬁnﬁ@i' | kgOWﬂ in

e art an e rnu a l, y_jncluding a

conmpound of g&nPtOf %ﬁﬁ%{“?ﬁ RAGASHS - tﬁé&(%HBOQBPFB §t6fai¢1jen§ﬁ'%%'ent
invention cakczmm|saﬂ1¢qpeuthUnocmystaﬂidabl¢em¢umbsed with 30 a
carry&r, ?ﬁu#%#éihéplf%f¥ﬁd ’cé¥%#T3%|OS%ga8%EQngh ge%?%ﬁ? géﬁ%§§n2¢|Ch

may be in t a capsu
When the caRreFlyl seellaslope .o mathydm anid prozaylhydnsambeazcs@tesi,, skt sol i d,

or liquid medgiésdunfitdnrdtles datRr, and mineral oil. The compositions
can additionally include lubricating agents, wetting agents,

emulsifying and suspending agents, pfeserving agents,

20 sweetening agents or flavoring agents. The compositions may
be formulated so as to provide quick, sustained, or delayed .
release of the active.ingredient(s) after administration to
the patient by employing procedures well known in the art.

' For oral administration, a cempound optionally including a

25 second component compound, can be admixed with carriers and
diluents molded into tablets or enclosed in gelatin capsules.
The mixtures can alternetively be dissolved in liquids such
as 10% aqueous glucese solqtion, isotonie saline, sterile
water, or the like, and administered intravenously or by

30 injection.

The compos1tlons are preferably formulated in a
unit dosage form, each dosage containing from about 1 to
about 500 mg and, more frequently, from about 5 to about 300
mg of the active ingredient(s). The term “uni; dosage form”

35 refers to thsically.discreet units suitable as unitary -
dosages for human ‘'subjects, each unit containing a
predetermined qdantity of active ingredients calculated to



svehicle, excipient or nediumfor the active ingredient. 35 Thus, the

conposition can be in the formof tablets, pills, powders, | ozenges,
_sachet s, elixirs, emnul sions, sol utions, sSyrpEfuses
‘suspensio&@?gﬁ%@?land hard gel atin WO 96/ 09051 SIS
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capsul es, sterile injectable solutions, and sterile packaged

powder s. Addi tionally, compounds-.of the present

conposition, articularly formula | conmpounds, are well suited to 5
~ formul at i onPxodyget & ﬁedeﬁérééséha%%B@RF¥QwﬁﬁﬁQﬁﬁit4ﬂ33539§1at1°n Withe

f0r”U|at'0n%h%a&eEﬁ1§@dCBﬁéfﬁﬂééuébéélIf“%bdéﬁéﬁﬁ%étd&%rler Bgctive
i ngredi ent ongé refer S|oloqlcal

| ocation, po® V§F°3T38r?88e8?§$iﬁe ﬁ9m§s meant ¢ E1€nvel opes,
and protectﬁn&ueatrloeseﬁaypbennadustfhe dfreptalebeniltd tmeommhekyner|c

Substgnces qraXEincs g che formulaciSPERLNP S0 Alotuigalle parriers,

excl prents, | Génts~ T nc rose, Sucrose

sorbitol, recipigmfinthereotarches, gum acaci a, caIC|un1phosphate .
al gi nat es, cal ‘Eﬂo&h?ﬂo%%h'scétfefo%ﬁﬁ.gcfcysé%ﬁé“&rcﬁh'é&r&ﬁﬁua&n
ponV|nyIpyrroI|done celltul ose, tragacanth, gelatin, syrup, nmet hyl

cel i ul ose, Wethyp- P&ﬁHmEFSBﬁFﬁ§Hr6??%%n9%aﬁﬁ% Pregent inventigmgnesi um
stearate, WgleRleradlg @WilerBk 28hinIS€e£OAPDSid i WiBrenient Muad@ubhonal ly

i ncl | ub t t ts |.si.f
Lﬂgp§§§| g b@gﬁéagﬁggggrg?ﬁéﬁiﬁéﬁgga 53 pleséﬂ%@féﬁ%ﬁ e t&yefﬁﬁgorlng
agents. ThareompMSuntendedayo limit thefsmmp&eﬁﬁxtha)presemtpuuwedelqnlck

sust ai ned, or del ayed rel ease of the active ingredients after
adnlnlstratlon to the patient_ by enpl oying procedures well known in
the art. For oral adm nistrat und optionally including a
25 second conponent conpound, can be adm xed with carriers and

di | uast s nolpdethulatsohabl: et@e]_(artlen@a@_g@qelsn gel atin capsul es. The

m xtures can _al.ter atlvel be_di ssolved in uids s c as 10%
aqueous gl u&ged g&&@FPBnc §H}8ﬁ|€r§aP¥ﬁ%ar§§Eh$*Qg e foldomdng:or the

i ke, and adm nistered intravenously or by 30 i nj ection.

The conpositions are preTErablé fornulatéa'ln a "ggantityf(mg/capsﬁle)

Formula I compound ' 0.1 - 1000

'_Starch, NF : 0 - 650
Starch flowable powder 0 - 650

Silicone fluid 350 centistokes 0 - 15

Formulation 2: Gelatin Capsule

20

| Ingredient ' Quantity (mg/capsule)
Formula I compound HC1l - : 1 a
Starch, NF | 112
Starch flowable powder | 225.3

Silicone fluid 350 centistokes 1.7 _




unit dosage form each dosage contéining fromabout 1 to about 500

nmg and, nore frequently, fromabout 5 to about 300 ng of the active
|ngred| enybskmookie term "unit dosage fornt 35 refers t @cRRisss 3k Y
di screet units suitable as unitary - dosages for human subjects each
unit containing a predeterm ned qgantity of active ingredients
calculated to : WO 96/ 09051 .
-PCT/ US95/ 12345 : -23- produce
" the desired_therapeuticg effect, .in aSSOiIatIOH W th the required
. phar maceut |m%l£'é&§b-§a Gedatinefapgple - vpharmmceutical Iy
acceptable”, it is neant the carrier, di l uent, or excipient nust be
acceptable wth the other. 5 TRGredT entS o TTE T Or T Ay T om e TToT
deIeFeriOus t-o—i-ho Eﬂﬂﬁégﬁﬁéﬁfgfherenf Quantity (mg/capsuieds of
formula |, RIMAADOT icompRuRidNALION with a pharmaceuti cal agent of
t he present i nventi generally wll be adn1n|stered in a
conveni ent %?ﬁﬁﬁ%aa on. The following fornulation @§anp|es only are

i1l ustrati\Staah flowablarpowdérlntended to limt the scops.®f the present
i nventi on. Silicone fluig Fornulatlons

For mul at | orefe==Ca= e TSNSV WIS VL DNV eUy, I
usi ng the foll ow ng: : ' Ingredlent :
Quantity (Egﬁﬁﬁﬁéigg§réh npound
0.1 - 1000 ﬁEIEQEHUEQPEUEQ o 0- 650
Staréh fl Quable powder : : - 650 Silicone
fluid 350 centistokes . .. 0 - 15- latlo
Gel atin Capstte—26 Ingredient :..U.w.e.uQuantlty gz—-ELkﬁkﬁ;4t3/‘
(nmy/ capsul &prmula I compound HCl 10 :
' Starch, NF : 103
Starch flowable powder _ 225.3
Silicone fluid 350 centistokes _ _ 1.7

Formulation 5: Gelatin Capsule

Ingredient Quantity (mg/capsule)
Formula I compound HC1l : - 50 '
Starch, NF | 1150
Starch flowable powder 397
Silicone fluid 350 centistokes 3.0

10 o The specific formulations above may be changed in
compliance with the reasonable variations provided.
A tablet formulation is prepared using the
ingredients below:



‘Formula I conpound HC 1 Starch, NF

112 Starch fl owabl e powder 225. 3
.Silicone ' | centi st okes 1.7 \ 09051
*PCT/ US95/ %@g@oﬁgp _ - 24- peTrusii iy
Formul ation 3: Celatin Capsule  _25- | ngr edi ent
Cuantlty (ng/ capsul e) Formula I conpound HCl . '
Starch, NF ; 108 St arch

flomable powder : 225.3 Silicone fluid 350
centi st okes 1.7 . Formul ation 4: Gelatin Capsule
S Egzmu%?;ign gl:ngragiless Quantity (ng/capsule)
Fornmula | conpound HC1 10 Starch NF
103 é%a&eh—é#euabLe—pnuﬂﬂf .
Silicone fluid 350 centi stmgggdlent 1. @gantltx (mg}txranlle@t)l on
5. CGelatin Cap I ngred ent
Quantity (n&p,gﬁgﬁlé§compoundFornula | conpound HC1 2.5 - 1000
?? " Stcwldlulo¥e, microcrystalline a0 ' S| 2@@fT 650 gtarch

owabl e po 7 ilico ui 5
centlstokes%gﬁlcon d10§1de, fumgd 10 : ThqubeC|f d3

formul ati onsStEaratce@ecide changed jn . conpliant with 3 he-reldsonabl e
vari ations provided.

5 The components aré'blended_and compressed to form tablets.

Alternativelyz tablets each containing 25 - 1000 mg
of a formula I compound are made up as follows:

10 Formulation 7: Tablets

Ingredient Quantity (mg/tablet)
Formula I compound _ 25 - 1000
Starch 45
Cellulose, microcrystalline ' 35
Polyvinylpyrrolidone 4,

(as 10% solution in water)
Sodium carboxymethyl cellulose

Magnesium stearate o ' _ 0.5
JTalc

The formula I compound, starch, and cellulose are

passed through a No. 45 mesh U.S. sieve and mixed thofoughly.

15 The solution of polyvinylpyrrolidone is mixed with the
resultént powders which are then passed through a No. 14 mesh
U.S. sieve. The granules so produced are dried at 50°-60° C
and passed through a No. 18 mesh U.S. sieve. The sodium
carboxymethyl starch, magnesium stearate, and talc,

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



A tablet formulation is prepared using the I ngredi ents bel ow

Stearate acid.

- 5 -
conponents are bl endeé{;%akghﬁ% Pe%%?zdé:toggg_?h%éggﬁglslooo m%fof

Al ternatively, tablets
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- 25- WO 96/090sTOr nul ation 6: Tablets PCT/USOSIIA4E ent
‘Quantity (ng/tablet) Forrmula | conpound .

2.5 - 1000 Cel l ul ose, mcrocrystadétne ' 200 -
650 Silicon dioxide, funed 10 - 650

15 5 The

contal nin a formul a |

conpound armedimigens pexf §l mwdose age madeoasfeklawe:7:  Tablets

l ngr edi ent Quantity (ng/tablet) Formula | conpound
25 - 1000 t.ar c - . 45
CelIquse,EGQQQ%ézﬁﬂﬁ;azinéuSpenSlons - 35
Pol y\8 nyl pyrrolidone : 4 (as 10% sol ution
kggﬁ§;?5%1 . Sodlunl%%rggégggghyT cel l'ul ose o antity ( 5 meS
1 Formula I compound ' 25 - 1000 mg
Sodium carboxymethyl cellulose _ 50 mg
Syrup _ _ - 1.25 mg
Benzoic acid solution L 0.10 mL
Flavor : . ' q.v.
Color : g.v.
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
10 color are diluted with some of the water and added, with
stirring. Sufficient water is then added to produce the
required volume.
Formulatiopn 9: Formula I Compouhd and Tamoxifen Capsule
15

Ingredient | Quantity (mg/cagsule)

Formula I compound HC1l 200
Tamoxifen - f 20
Avicel pH 101 ' 50
Starch 1500 o 117.50
Silicon 0il . _ -2
Tween 80 | | 0.50

Cab-0-8il ' 0.25

R T S S



*The fornmula | compound, starch, and cellul ose are passed through a
No. 45 nmesh U. S. sieve and m xed thoroughly. 15 The sol ution of

_pol yvi nyl Ry$ bg€bdedpne is mxed with the resul tant powHETAISYBAI2546 ar e
*t hen passed through a No. 14 nesh U S. sieve. The granules so
produced are dried at 50-60 C and 42dssed t hrough a No. 18 nesh U. S
sieve. The sodium car boxynet hyl starch, nmagnesi um stearate, and
talc, 20 previously passed through a No. 60 U. S. sieve, are then added
to the granules which, after mxing, are conpressed on a t abl et
machine to yield tablets. WO 96/ 09051

PCT/ US95/ 1238Brmulation 10: Formula I Compound and Tam@&ifen Capsule
Suspensi ons each containing 25 - 1000 ny of medi canent per 5 nml dose
are nmade as-—fottows——————ForTmtatToT 8T SUSpPeEnsST oS 5

| ngr edi ent Iupedient (ng/5 i) QUBEDEATYA (g ¢oapsube

25 - 1000 ny odl nmet hyl cel | ul ose o 50 ny
Syrup Formu%a P 96HS$&ﬁﬁQQ§Y 1.25 ny 200 Benzoic acid
sol ution ‘Tamoxifen : ©0.10 nL Fl avor 20

q.v. &0heel pu 101 82.501- V.
Purified water to _ 5 The

medi cament i StBESBe#>PArough a No. 45 nesh U.S. sieve and 90 m xed Wi th
t he sodi um cgibasyaedbyl cellul ose and syrup to forma snooth paste.

'-.'mnth sone

The benzoic -chn59 ution,
of the wat € ndanathe:Cmeiikimmm—— sl
added to produce the requi red vol une.

Fornulg }_CD 2h od. T Xl é?%é%gxyﬂd%mpound and Tamoxifen Tablet

flavor, and_lO_

color are dil

For mul ati on 9:

Ingredient Quantity (mg/capsule)
Formula I compound HC1l | 200
Tamoxifen _ 20
Corn Starch NF _ 50
Povidone, K29-32 6
Avicel pH 101 | | 41.50
Avicel pH 102 136.50
Crospovidone XL10 2.50
Magnesium Stearate 0.50

The particular dosage of a compound of formula I
required to minimize the uterotrophic effect of a non-

10 . steroidal antiestrogen compound of formula II according to
this invention will depend upon the severity of the
condition, the route of administration, and related factors
that will be decided by the attending physician. Generally,
accepted and effective daily doses of a formula I compound

15 will be from about 0.1 mg to about 1000 mg/day, and more
typically from about 50 mg to about 600 mg/day. Such dosages
will be administered to a subject in need of treatment from
once to about three times eéch‘day, or more often as needed
to effectively treat the present indication. Usually, it is



15 I ngr edi ent Quantity (nt/capsule)

Formula I conpound HC _ 200 Tanoxi f en

20 hdaS8{ PH 101 . " pEPUses/1234s St arch
1500 wo Stibgos - 117. 50 ~ Silicon Q|

2 Tween 80 -28- 0.50

Cab-OSi | 0. 25 . WDA6/ 09051
PCT/ US95/ 12345 _ -27-

Formul ation 10: For ound and Ta

oor od: enpreterred o adms eaa"?m %wape%ém L) Formit Ednmhe £omBrmound
HC1 of an acid addition 280t, as is Teusdnary in the

20 I .50

Starch 15 li% st t%gn of pharmaceutlcals bearlngxa basic g%%w%boﬁuepl

2 Ascenpdperidino ring. It also is advantageous to a@mifisteér
For@ulatlgﬁc%;as OEGHbauh QHQd |f en Tabl et

| ngredi ent an Ity Formula | conpound
HCI - Compounds g@gform a i nDRa;thularly tamoxifen,

20 a2 RadtiaieReMNEd for the treatment of breast carc1n@&a at

zgvggone dﬁ%%ﬁﬁﬁcépdpﬁlTéﬁgs which are consistent with those b@gh

Crospovi deed 1Xkhdwn in the art. However, it is preéférfred to  Magnesi um
St 83 ate

H 101
re

administer a substantial excess césa formula I compound
relative to a formula II compound.

The follow1ng examples are presented to further
1llustrate the preparation of compounds of the present
15 invention. It is not intended that the invention be limited
in scope by reason of any of the following examples.
NMR data for the following Examples were generated
on a GE 300 MHz NMR instrument, and anhydrous d-6 DMSO was
used as the solvent unless otherwise indicated.

20
Preparation 1
[3,4~-Dihydro-2-(4-methoxyphenyl) - G-methoxynaphthalen-
l1-yl)] (4-methoxyphenyl)methanone
25

MeOI

MeO

To a suspension of sodium hydride (12.75 g of a 60% oil
dispersion pre-washed with hexanes, 0.32 mol) stirring.in

30 tetrahydrofuran (THF) (650 mL) at 0° C was added a solution
of (3,4-dihydro-2-hydroxy-6-methoxy-1-naphthylenyl) (4-
methoxyphenyl)methanone (90.0 g, 0.29 mmol See, e.g., U.S.
Pat. No. 4,230,862) and diphenylchlorophosphate (77.8 g, 0.29




Cab-O Si | 0. 50

The particul ar dosage of a conmpound of formula I required to
mnimze t trophic effect of a non- 10 steroidalﬁﬁﬁﬂ en
tonpound o ?lafggéoﬁéﬁqa Il according to ~this invention wl d%g’téi gupon
the severity of the ~condition, thesgaute of adm nistration, and

rel ated factors that will be decided by the attending.physician.
General ly, accepted and effective daily doses of a fornula I
conmpound 15 will be fromabout 0.1 to about 1000. ng/ day, and nore

typi cal ly fred abbutTHD (P& dldbouTheoa @éyadgaéhoﬁo§§§e§u‘—'h that \he pe

: ad”‘nlSteredré&b@iéﬂb&éﬁﬁet&t&ﬁEH%éH ﬂafﬁﬁaﬁﬁaa'&@g%m-s° c, RPeerto about
three tines each _da

the present ?Eﬁ%’a‘?g{ %or e“}% t"’} 4 q@scr)eci ﬁeOCSH@@q? 69]gg%ect | e eat

PCT/ US95/ 12346 a 0.064 g/mL solution in THF) was added@8dropwise an@reﬁerred

to 2 St efed FOIMOYIA Al L UTUA d" RSN warm coOkodt 21 ¢

addi tion sal as 1'S” customar I on
phar maceut i chémperature). a AftsEr 1@ dowrssuche solutias uapl geenched by ng | t

al so is advagi@genss 5f’éU¥H'H Of%Pmonlﬁﬁpghﬁérﬁdgonp?H opy ke ora

route. Conmpou ornmula I, particu anoxi f en,
are adn1n|stEQE&F9%wW§$u§Q9%£QQﬁanqﬂm-EP@a@FXEHFélﬁBﬁataﬁ aqueousdosages

and tim ngs ﬁ$&ﬁibﬁﬂékﬁ¥&ﬁﬂéﬂfwﬂtHMéﬂhthQ%%tthQh @he combined€btgrwn in
However m ni_s a.subs antlal excess

E)Peaaa[é)rrml & ’Ftlﬁ%%%tﬂﬁfgr‘fg erd' %‘Wb %“t}f& 3r’rr5F‘§;ltFF ed onddnd.

The fol | owi ngorcemyxtaseds e 'mr eﬂmmmmgr idr was added! hostonierile (1

prepar ati on of SRS, Aidd's ARG ke ongBICTRAE sollabSulld

I ntended th n-scopeée Peason”
the fol | ow réeRXEepd|les. flltratlon and the fiRtaats t:gncengraoedow rg;lve

ey eﬁs“ﬁr@“%%r‘&“é‘q‘ was pudl oy HlalH chyonaPSRtupRy (sPlfca
i ndj ci? ed. Fel.. methylene chloride). The desired product was .
subsequently purified by crystallization from methanol to
provide 96.7 g (83%) of the title compound as a yellow
crystalline solid: mp = 172-173° C; I1H-NMR (DMSO-dg) & 7.75
(d, J = 8.7 Hz, 2H), 7.16 (d, J = 8.6 Hz, 2H), 6.60-6.90
20 (complex, 7H), 3.74 (s, 3H), 3.71 (s, 3H), 3.64 (s, 3Hi, 2.96

(m, 2H), 2.69 (m, 2H); MS (FD) m/e 400 (M+).

Breparation 2

25 [3,4-Dihydro-2-(4-methoxyphenyl)-6- methoxynaphthalen-
1-v1](4- hydroxyphenyl)methanone_

HO

MeO

30 To a solution of lithium ethanethiol [preparéd by adding n-
BuLi (87.8 mL of a 1.6 M solution in hexanes, 140 mmol) to a
solution of ethanethiol (12.1 mL, 164 mmol) stirring at 0° C
in ethyl ether (400 mL) followed by brief stirring and



Preparation 1
[ 3, 4- Di hydr o- 2- (4- met hoxyphenyl ) - 6- net hoxynapht hal en-

1-yl] (4-%M¥£henyl ) met hanone 25 _ PCT/USO5/id345

To a suspensi on of sodium hydride (12.75 g of a 60% oi | di sper si on
pre-washed with hexanes, 0.32 nol) stirngipag in 30 tetrahydrof uran (THF)
(650 nL) at 0 C was added a solution - of :

(3, 4-di hydr o- 2- hydr oxy- 6- net hoxy- 1- naphthylenyl)(4-
nmet hoxyphenyl ) met hanone, (90.0 g, O. See, . Pat. No.
4,230, 862) Caﬂaem%‘éh%l:rﬁfov‘cﬁiﬁ&&Hhtdé“\eﬁyéfermémzée 1480 nw) W& 96/ 09051
'FFSII:_/ F?gg/ rlda_a&égl'hthe %rodt.%ct of tPreparat::.on fJf (46.7 g,- 297 mmol). tTH@') in

e rate 0 reaction
t enper at ur@lﬁ el At a'fkh"erd %#giﬁ%ﬂoscg A%‘Eg?r 1 hour ¢ £h¢ | TRATHION
hours at Owas deneatfmatrddiand |deBresiliiagubravantsl dissolwédaim. 064 g/ L
sol ugi on | gnToEIdms. addietd cga%%% Wt LhErateeq wiEAULELOGLL X! LT e

all owed t hours t he

aélgmadua Yy vvarm
- sol ution ORrEE Helyl rid e ea(ftﬁuﬁoblﬁ &Pr&;éPB Hﬂﬁe%ﬁga‘éﬂﬁdﬁ’r%%m ori de.
~The organi ﬁydrochloﬂ@:RE ta@ira Wit iSIe R &t %sf bﬁﬁbflﬂédm éﬁ&réhl@%&éiﬁ:]%ﬂueous
portion extracte cgg/l acet at e. anic 10 extracts
were dri edei"é’c’)%l?'iﬁ{%s‘ﬁ’rq lonqfqrgy.-¢q T n8’° ined 59 ’éh?r%’f'é%ﬁc% t he
resul ting aefevmsmui_ Qﬁt&ﬁlﬁilfjiﬂid Jidrd e@l (sodlum bﬂxéﬂﬁae) WhE Che érrete, azlnd ]
pregchpitat Qr .. The sglids ve t he
i TE0 0 o conEREvRaay o e aeetTcing, prown’ GRT Raobuptied oo A ash
chr omat ogr elphgmésography (silica gel, ethyl acetate/hexanes gradient) ‘

to give 30.0 g (66%) of the title product as a yellow oil:

IH-NMR (300 MHz, CDClj3) 67.74 (m, 2H), 7.16 (m, 2H), 6.85 (d,

J = 8-0 HZ, 1H), 6.77 (sl lH) ! 6.65 (m' SH)I 6.11 (SI lH)l

15 3.78 (s, 3H), 3.69 (s, 3H), 3.00 (m, 2H), 2.77 (m, 2H); 13c-

NMR (75 MHz, CDC13) 5 201.1, 162.4, 159.7, 159.6, 137.5,

137.2, 134.6, 134.2, 133.3, 130.6, 129.6, 127.6, 127.2,

116.5, 114.7, 114.5, 112.3, 56.2, 56.0, 30.7, 29.6; Anal.

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

20 MS (FD) m/e 386 (M+); IR (chloroform) 3400.94, 1641.63,
1601.12 cm~1,
25 [3,4-Dihydro-2-(4-methoxyphenyl)-6 -methoxynaphtlialen-

1-y1][4-[2-(1-piperdinyl)ethoxylphenyllmethanone

30' To a solution of the product of Preparation 2 (36 g, 93 mmol)
stirring in dimethylformamide (DMF; 1 L) was added potassium
iodide (30 mg, 0.18 mmol) followed by potassium carbonate



5 gel, rref hyl ene chloride). The desired product was
subsequently purified by crystallization from net hanol to provi de

96.7 g (83 of the title conmpound as a yell ow cryst Lne . | d: np~
£ 172- 173[@@?6/@051 1H NMR (DVBO-d6) [err] 7.75 (d, Ja&@ag”i@:“lsm, |

7.16 (d, J = 8.6 Hz, 2H), 6.60-6.90 20 1(_corrpl ex, 7TH), 3.74 (s, 3H),
3.71 (s, 3H), 3.64(3, 3H), 2.96 (®Wi2H), 2.69 (m 2H); MS (FD) mfe
400 (M+). : Preparat|on 2 25

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

1 yI ] (4- hydr dé¢pRegyl 168t hnmobhe and 1-(2-chloroethyl)piperidine [err]

T t t4 !
00 (o7 s niebBbERofhbELBLUME! 025U nd Pt et cOntrure
sol ution of wesasstimref egzambh@ntlgampﬁﬁﬁgugg.qwqqﬂ}gg; @F@pr] C in

ethyl ether (4d@eRtratell an@dchy ?@é&itfﬁgrdlIKHf§§$lved in the WO 96/ 09051
PCT/ USQ5/ 1234

concen ratloﬁﬁlgFPFPFﬂg |FhHFn§9H9F¥?ﬂrﬂﬁﬁcﬂ?i@ﬁﬁ)Wﬂé%\ﬁ&?roughly gaﬁgd t he
product of Pwepatatbeiiné, (46iédJ(sddiummail)fatlie filtered, xamde was then

Meat e 0 OBk Ah T e O LG, TSEPD gt e od B GAGE Rl
was extract e¢hwombtaguephy (silca gwﬁnnmenhandkﬂdhkprofﬁn@ goraddestpokoi on
Qﬁistereiﬁff’y*ﬁ“ﬂ'@ 13N, (oay) ELEREE S é”%tdé YL staha nel. and
extraﬂb 300 Miz. ‘DMSO-dg) & 1.7 .0 Hz, lH), 157, g
= 10 Hz,'3H),'6.87 (d, J = 11 Hz, 3H), 6.72 (4, J = 8 Hz,
2H), 6.62 (s, 2H), 4.05 (m, 2H), 3.69 (s, 3H), 3.63 (s, 3H), -
2.95 (m 2H), 2.62 (m, 4H), 2.38 (m, 4H), 1.44 (m, 4H), 1.33
(m, 2H); 13Cc-NMR (75 MHz, DMSO-dg) & 197.2, 168.22, 168.18,
15 162.5, 162.3, 158.4, 158.3, 136.4, 134.9, 133.0, 133.0,
131.3, 129.6, 128.6, 125.9, 125.4, 114.4, 113.7, 113.6,
- 113.4, 111.5, 65.7, 62.5, 57.0, 55.0, 55.0, 54.9, 54.1, 29.1,
28.0, 25.4, 23.7; Anal. Calc'd. for: C, 77.24; H, 7.09; N,
2.81. Found: C, 77.44; H, 7.13; N, 2.75. MS (FD) m/e 497
20 (M+); IR (chloroform) 1672.5 cm™l,

Example 1

{2-(4-Methoxyphenyl)?6-methoxynaphthalen-l-yl][4-[2-
25 (1-piperdinyl)ethoxylphenyllmethane hydrochloride

[::T/*xxo

HC1

MeO

To a suspension of lithium aluminum hydride (3.80 g, 94.8

30 mmol) stirring at 0° C in dry THF (100 mL) was slowly added a
solution of the product of Preparation 3 (23.6 g,47.4 mmol)
in THF (50 mL) over a 45 minute period. The reaction mixture



were washed with brine, dried (sodiumsulfate), filtered, and 10
concentrated. The resulting brown oil was purifed by flash

chr omat (silica gel, ethyl acetatel/hexanes gradie 0.give
30.0 g ?’8’6&;&%‘? the title product as a yeI | ow oil: ri’drmss‘suzsz 300 MHz,
CDCl 3[err]) [err] 7.74 (m 2H), 7.16 (Bp-2H), 6.85 (d, 8.0 Hz,
1H), 6.77 (s, 1H, 6.65 (m 5H), 6.11 (s, 1H), 15 3.78 (s, 3FD 3. 69
(s, 3H, 3.00 (m Zm 2.77 (m - 2H); 13C ~ NWR (75 MHz, CDd [err])
[err] 201.1, 162.4, 159.7, 159.6, 137.5, 137.2, 134.6, 134.2, 133. 3,

130.6, 172%as, albowel g mEGir at ambiers temperayure1fos 141bowrsse. 2. 56. 0,
‘;’(7) ZG Za éooﬂ{@' to 0° c, a@dl & u@nchgg ca&fﬁil Owi Eiiz watdr | fsqmdmo 941%
1641. 63, this soﬁterﬂliorm iqdzlé‘zrq]rgedrox?.d% )15 mL g% 05_?{ o“r,;’rv)‘, aqueqm,%par ation
3 ]2[5 [solx@&éhnvm@lralc&déd @n@dﬁmyplfemlb):ea - bpt haxgnapmdua)l £n-The
4- n
é ,@l}%v% WJ# é%.z)srg %ﬁ%]n%o% ?’ﬁhq‘% PSSFdPr%%%r% § o ]216(536 g, 93
mml ) were swaghedh ghaor alighdvh witdr mmfdeacmpel LTheafi bkt patsassi um

"98%885(1 3ondl. céhdéhd PR dd td) IgaRA 2Y gPQias§ i HE E%ér?%ggéﬁez%i&ce o

- 31- produgts(® qarbigwlinmas) a whdte- foamn| whbehhyas grged ivwhthout
monohydr ogmgaéldepdrlﬁl%agm&m &P lche Ih%ei:ﬂééﬁ.é@é PrEduEe (23.6 g, Was

Stiéred a£7q£b té¥¥¥¥f§§J%% % &25% tempegature in ethyl acetate
(100 mL) was added hydrochloric acid [100 mL of a saturated '

_ ethyl acetate solution]. A preéipitate immediately formed
upon which time the mixture was concentrated. The resulting
solid was recrystallized from methanol to give 19.4 g (79%)
15 of the title product as a white crystalline solid: lH-NMR
(300 MHz, DMSO-dg) & 10.54 (br s, 1H), 7.72-7.80 (complex,
2H), 7.34-7.38 (compiex. 2H), 7.23 (4, J = 8.5 Hz, 2H), 7.08
(dd, J = 8.4, 2.3 Hz, 1H), 6.80-6.96 (complex, 6H), 4.30 (br
s, 4H), 3.85 (s, 3H), 3.76 (s, 3H), 3.37-3.45 (complex, 4H)
20 2.90-2.99 (m, 2H), 1.61-1.82 (complex, 5H), 1.32-1.39 (m,
1H); MS (FD) m/e 481 (M+*-hydrochloric acid); Anal. Calc-’d.
for: C, 74.19; H, 7.00; N, 2.70. Found: C, 74.28; H, 7.10;
N, 2.66.

25 | . Example 2

[2-(4-Hydroxyphenyl)-6-hydroxynaphthalen-1-yl1][4-[2-
(l-piperdinyl)ethoxy]phenyl]methane hydrochloride

O~ 0L e
= ®

30 HO



concentrated and the resulting oil dissolved in the 5 chl orof orm

This solution was washed with thoroughly with wat er, brine, dried
(sodi um su iltered, and concentrated. The res was
purified bb&(? @%’RSI chromat ography (silca gel, methanol/c Ilbg%“?g‘{rsm
gradient) to give 43 g (93% of thesgditle product as a yeIIom1foan1
1H 10 NVR (300 MHz, DMSO-d6) 8 7.72 (d, J = 8.0 Hz, 1H),. 15 (d J

= 10 Hz, 3H), 6.87 (d, J = 11 Hz, 3H), 6.72 (d, J = 8 Hz, 6 62
(s, 2H), 4.05 (m , .3.69

S .
(m 4H), 2.389® s4>|101t19n4gf(ﬁ{1e4p.5‘od11ct33fzgom Exl_grm]][e 21H)(5 [Oe,gr, %
945‘% SDVIE%dE@t%EthF ih 19Z-dicAB8r3d2thdfs. (50 nid) agt Gﬂ&%&lzgen{tﬁ%l ;Eft;urb58 4
125. 4. 114, 4Wef1 34 edlg’?r@h %rl°81°ii§e4‘2‘i1’51155’2%‘§ mudldy 5 T r(?s"‘g%ié‘g
55.0, 54 9 Sark pdeple reactloﬂ8wﬂs abldwe?@ X d ; sthimalat Galbdietht f or:
77. 24;

re 407 20 CenpgEpeurg pyRrRlenEPbRes Sooldans &) 1%4et%a“%17§5°w§‘1‘(’FD)

Exanple 1  was then gareﬁumyh@wpde@ywwasmmwa%mcnmaerpermd] [4-] 2-
25 (1 (c&hl&%ﬁl nbh)sebbemlzﬂbﬁ?yuwﬁtMI@a Wﬁﬁé’qﬂﬁé J.tat

[err] To a_suspension o hi um al um num Rydri %, 94. 8

30 ol ) formedingThe 6°é1¢nwasyf#r:e{qféo WA Sheh b et daat%@aam

sol ution of tdnd phefutchf dEéenynaétnerB (Réchy $p il Yzaidn from methanbiF

(50 My over 3 8 Tai810°5k8%ucd"gs" §35h1 00 St e 1 sum (3006,
DMSO-dg) & 10.38 (br s, 0.5 H), 9.74 (s, 1H), 9.52 (s, 1H),
7.61-7.68 (complex, 2H), 7.28 (d, J = 8.3 Hz, 1H), 7.08-7.14.
(complex, 3H), 6.99 (dd, J = 9.1, 2.4 Hz, 1lH), 6.75-6.91
(complex, 6H), 4.28-4.31 (complex, 4H}, 3.34-3.45 (complex,

15 4H), 2.95 (m, 1H), 1.63-1.75 (complex, SH), 1.35 (m, 1H); MS

(FD) m/e 454 (M*-hydrochloric acid); Anal. calc’d. for: C,

73.53; H, 6.58; N, 2.86. Found: C, 73.48; H, 6.57; N, 3.01.

Example 3
20 - _
[2-(4-3enzo?10xyphenyl)-6-benzoyloxynaphtha1en-1-
v1ll[4-[2-(1-piperdinyl)ethoxylphenyl]lmethane
N/\/O .
. ' o) .
25

To a suspension of the product of Example 2 (4.1 g, 8.4 mmol)
'stirring in THF (260 ml) was added N,N-dimethylaminopyridine
(10 mg, catalytic). The mixture was cooled to 0° C and
_ triethylamine (8.5 g, 83.7 mmol) was added.  After 10
30 minutes, benzoyl chloride (4.7 g, 33.5 mmol) was added
dropwise and the solution allowed to stir for 60 hours. 'The



- 32- was allowed to stir at anbient tenperature for 14 hours,
cooled to 0 C, and quenched carefully with water (5 nL). To this

sol uti oRyo9@eYesn hydroxide (15 nL of a 15% w w aqueous  PCT/USSSARBYSI ON) was ,
added dropw se, followed by water (5 nL). The 5 m xture was stirred
for 0.5 hours, filtered, and the solids34- were washed thoroughly with
ethyl acetate. The fiItrate was t hen concentrated to give 21 g (89%
of the internediate product (a carbinol) as a vvhite foam which was

used wi t hqut ur, cati.on To,t ter | at e product
(23.6 g, FFecip Zf‘?tf ?ﬁ?ﬁl ?’BSF‘ ﬁhﬁrﬁ? ahbi & {l’é?*rp%;‘r in ethyl acetate
(100 nl) wesmcetedtieddr oPhlraficatiod ¢E0thid et er kel lhyama:céparatoryet hyl

acetate sQlgitd qily AJRLEH egt 3L¢ éEHgf %Esuté O{Mlqrod‘. URQa qelpeh time

the m xture .was concentrate Was recryst&l i zed
f rom met heBilomedgye regrysga ¥oggtign frOIn)metmzaftq]t lgavier 3dd8t gaofa white

crystalli rt(heSQIllt(ie kehbbindMRs a whlté%&é?: DI&@@M&[ qu@uﬁ%f rbuég§54d(b5

s, 1H), 7.4 0,(c | ex,
='8.5 H, df% é %és tabp r bE O L%Q% 7H§ §H§§”EC%% 2% %%)cmpl ex,
?H) |4 30 7. b'rs ((I)n. 1H)S, g45|1-g3635(ﬁ\.5c019¢ﬁex§ m.(sz( Sﬁ")(id S3JI3E 8. 95Hz,2 L 1
conpl ex, m : -1, onpl.ex

180y 7R -TeBP APERBRS*( VAR Ry o ol 1 & atitiy. HesaP) €203,
for C, 744197 M, 87508; N2H2 76. SFo(xﬂld JG 87452-8; t3H)7. 8040 (s, 2HN, 2.66.
25 '
[21(04 Hydroxyphenle) drox %g) g?en y:f ZP 3[512' 2H), 2.39
( 1- pi per di{SpPPdeFHox$ F[’)heiyﬁ}nitﬁg éCWJFQ)‘éhIQﬂ)|rdé45 (FD) m/e. 661 (M*); Y|
[err]  3@nal. calec’'d. for: C, 79.86; H, 5.94; N, 2.12. Found: C,

79.59; H, 6.05; N, 1.96.
15 | - | . Example 4

[2-(4 -Piiralo_yl oxyphenyl)-6-pivaloyloxynaphthalen-1-
vll[4-[2-(1-piperdinyl)ethoxylphenyl]lmethane

Shs

To a suspension of the product of Example 2 (0.250 g, 0.510
mmol) stirring in THF (25 ml) was added N,N-
dimethylaminopyridine (2 mg) followed by triethylamine (0.78
25 mL, 5.6 mmol) and trimethylacetyl chloride (0.25 mL, 2.0

mmol). The resulting mixture was stirred at ambient
temperature for 2 hours then poured into ethyl acetate/water
(100 mL, 1:1 v/v). The organic layer was separated and the
agueous poftion was extracted with ethyl acetate (50 mL).

20

30 The combined organic extracts"were'washed with saturated
aqueous ammonium chloride (1 x 25 mL), saturated aqueous
sodium bicarbonate (2 x 25 mL), and brine (1 x 25 mL).

L]
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- 33- To a solution of the product from Exanple 1 (5 0 g, 9.6 mol)
stirring i chl or oet hane (50 nmi) at roon1tenperature added
boron tri Cﬂf%?@ﬂ* X20 ni, 234 mol). The resulting ’%%95)3?&5
reaction was allowed to stir at anbient 5g_ tenperature overnlght t hen
cooled to 0 C. Methanol (50 nm) was then carefully added dropw se
over a 2 hours period (caution: gas evolution) upon which tine a
precipitate formed. The solid was filtered, washed with cold

net hanol Purifigation W't Kadial hghremaeegraphy ysilica @€lon 2 mom

met hanol 10 10:g83av& %Eﬁyh'hbétﬂﬁ@duﬁéxéﬁeﬁ “@f rhe %HRNMBoﬁgoo MHz,
DVSO-d[err]) rrlQ 5% 5:2 1 t&‘

7.61-7.68 (c@[ﬁ‘m B 9g- 7°§8t{*8 tiel 80%“‘111&@%685 )o%ﬁ? f Yok Oil: IR
((lzg)rrpl ex, 3I—|)(ch((io%f|©m‘d1) 29%79. 2932, 4116, 1r5}o,6 t66, AlL46, 1122(m¥e3q-1|_|)
6 4.28-4 4 X 4 .9 1
oH), 4528 ¢ ol 9960 e, E'gglgﬁélv%‘lﬁv(%mae 11{1]1: g g‘ggz? ?. 450
(Merr]- hydr(?oﬁl8or(dc éHl.d)T =ABab. HZh) c'7d56+’br57 cd, 1H, J7-3531, H4),6.58; N,

2.86. Found: 7C4373. 4% | 575 N g3404
Exanpl e 3 20 F g enz%y oxx hen 3 6- %enzo f%yyngbgphaléﬁ 1-
yI 1[ 4- (2- (1- gi%fer diiny P) &t ReryHBhedyF] e hfé?lb 03-7.06 (m, 2H), 6.86-

[erH 25 6.88 (dT02§ sgSEeggsgﬂzpf Sh'ﬁl-p%gﬂééc&mﬁﬁd}ﬁxa[@'# 2(s(42k)9d 8.4

Mo AL n s adde | e am nopyri di ne

(10 ,0 cat al4yﬁ' THE rrsﬁgurg %g;}cgg & t%H)O‘[e%T asr% (m, Hp

triethyl amna. 68-5 @8 8& 74mpl ] . wBslasitletn, 2Mferi @y (s, 9H), 1.36 (s,
9H); MS (FD) m/e 621 (M+).

Example 5
15
[2-(4-n-Butylsulfonyloxyphenyl)-6-n-
butylsulfonyloxynaphthalen-1-yl][4-[2-(1-
" piperdinyl)ethoxy]lphenyllimethane
20

To a suspension of the product of Example 2 (0.250 g, 0.510
mmol) stirring in THF (25 mL) was added, in turn, N,N-
_ dimethylaminopyridine (2 mg), triethylamine (0.78 mL, 5.6
25 mmol), and butanesulfonyl chloride (0.26 mL,_2.04-mmol). The
reaction mixture was stirred at ambient temperature for 2
hours then poured into ethyl acetaté/water {100 mL, 1:1)'and
the organic layer subsequently separated. The aqueous
portion was extracted with ethyl acetate (50 mL), and the
30 combined organic layers washed with saturated aqueous
armonium chloride (1 x 25 mbL), followed by saturated aqueous
sodium bicarbonate (2 x 25 mL) and brine (1 x 25 mL).



30 m nut es, benzoyl chloride (4.7 g, 33.5 mml) was added

dropwi se and the solution allowed to stir for 60 hours. The WO
-96/ 09051 PCT/ US95/

- 34- wo”’”?ﬁlem pitate was then filtered off and the fil tra95112345 _
concentrated. Purification of this natenigal by preparatory HPLC
~(chloroformto 25% ethyl acetate in chloroformgradient) . fol | owed by
recrystallization fromnethanol gave 3.78 g of 5 the title conpound as
a white powder: 1H NMR (300 Mz, DWVSO dlerr]) 8 8.18 (app t, J =

9.1 Hz, 4Ffur¥f9EaBlOB ?Eoﬁ%ﬁkﬁé qhﬁomatography 1§l@ﬁFa19Fl 726MM7. 69 (m
CO”D|9X 287158 &€hyd acSed:d¥ hexanes: %Hhetﬁ amZnéo ﬁé@ﬂ@ﬁ@l) 3FDL

7.38 (d, J = 2 9 = 8.5
o %0ty aoans 4. a8 e On e iclp coumgtind o35 thigh fyrin! i s
Hz, 2H), 2(8Bloroform)] c2i3 £)X296K]) ,29R0312B752 (léoepl 23106HL37865 124y, me
661 éhderrii?l 1149, -1,Ca A 1
Dol sMer AffisH C%}d&;chwj%rm ngg%@ (360 3084 Mci3y 13-
Exanpl e 47.92-7. 95 (d{ 21f(a4-~'P|=vaﬂ@yl@ypﬁeﬁ}k%“pl(dal b5 oXymadhé g len- 1-
yI1[4-[2- (4:pyppreg nva)%mowlaofzeryldzrzyet ha'a% 7.49 (g H, 7 =8.4HA2
suspensi on_of the roduct of anpl e g i
7.24 (m, 5H), 6.84-6.87 (d 2H, = 8.6 Hz), 6.74-6.77
(d, 2H, J = 8.6 Hz), 4.33 (s, 2H), 4.05-4.09 (m, 2H), 3.25-
10 3.32 (m, 4H), 2.76-2.81 (m, 2H), 2.48-2.52 (m, 4H), 1.93-2.06
(m, 4H), 1.44-1.61 (m, 10H), 0.96-1.01 (m, 3H); MS (FD) m/e '
694 (M+). '
Example 6
15 _
[2-(4-n-hexylsuifonyloxyphenyl)-6—n-
hexylsulfonlyoxynaphthalen-1-yl}][4-[2-(1-
piperdinyl)ethoxylphenyl]lmethane
L
HC1
Q I
Y
AN
20

To a solution of the product'of Example 2 (0.49 g, 1.00 mmol)
stirring in THF (200 mL) at ambient temperature were
sequentially added N,N-dimethylformamide (10 mg),

25 triethylamine (0.50 g, 5 mmol), and hexylsulfonyl chloride
(0.46 g, 2.5 mmol). After 18 hours, the reaction mixture was
concentrated and the resulting dark oil partitioned between
ethyl acetate and a saturated aqueous solution of sodium

‘bicarbonate. The organic extract was separated, dried

30 (sodium sulfate), and concentrated. The crude material was
dissolved in ethyl acetate and ethereal hydrochloric acid |
added (10 mL of a saturated solution). The resulting’




‘mmol ) stirring in THF (25 m) was added N, N- di et hyl am nopyri di ne

(2 mg) followed by triethylamne (-0.78 25 m., 5.6 mvol) and

trinethyl agglogpegsi! oride (0.25 ni, 2.0 mol ). The r eewluspsIe34s Xt ure
‘was stirred at. ambient - tenperature for 2 hours then poured into

et hyl acet at e/ wat er (100 nm, 1:1 w3¥%3. The organic |ayer was
separated and the aqueous portion was extracted wth ethyl acetate
(50 mL). 30 The conbined organi c extracts were washed with saturated

25 d
b1 car bonat o RS EIRats Yas, briciralel yIEh EELC REEAG g ayeidie!
: PCT/U895/123ﬂESthe desxred product as a thick, gummy s@bid: 1H NMR (300
Purificationgby ragal EBEQQEEQﬁEaQQYh(éé%% J’MéZ(FB) m/e 83563M3 L 1

ethyl acetate: 'hexanés: triethylam ne:

the title cdppsprnices® agdda-thick oil: IR (chloroforn) 2977
2939, sl746, 1510, 1167, 1146, 1122 cnmferr]; 1H 5 NMR (300 MHz,

CDO [err]) [err] 7.87-7.90 (d, 1H, J = 9.3 Hz), 7.75- 7.78 (d, 1H, J
= 8.6 Hz), 7.56-7.57 (d, 1H, J = 2. . 7.43 7.46 (d, 1H J =8.4
Hz), 7.28-7. 31 (m 3H), 7.10-7.14 (dd, 1H, J = 9.2 Hz, J = 2.4 Hz),
7.03-7.06 (m , 6- 4 (m
OH), 4.34 (s, g%f'%}%ydrﬂ.‘fo'&hﬂy(lmds'2%”“2"??‘%"%& (’rﬁe‘ﬂé' ]§z‘£2.57
(m 4H), 1. 65-1. 68 (mh¥droxyphehydl) fethamrond. 39 (s, 9H), 1.36
(s, 10 9H); M5 (FD) me 621 (M+).

Exanple 5 15 [ 2 -n- But yl sul f onyl oxyphenyl ) - 6- n-

but yl sul f onyl oxynapht hal en- 1-yl ][ 4-
pi perdi nyl ) et hoxy] phenyl ] net hane

MeO

To a solution of lithium ethanethiol [pfepared by adding n-
BuLi (63.7 ml of a 1.6 M solution in hexanes, 101.4 mmol) to
15 a solution of ethanethiol (101.4 mmol) stirring at 0° C in
' Et20 (400 mL) followed by concentration] stirring in
dimethylformamide (400 mL) was added (3,4-dihydro-6-methoxy-
2-phenyl-1-naphthalenyl)(4—methoxyphenyl)methanone, prepared

as described in Jopes, et al., J. Med., Chem., 53:931-938
20 (1992), supra. (30.0 g, 78.0 mmol) The mixture was then

heated to 85° C. After 0.5 hours, the mixture was
concentrated and thé resulting brown solid dissolved in
chloroform. This solution was extracted with saturated
aqﬁeous ammonium chloride; The aqueous portion was treated

25 with 1N hydrochlofic.acid until pH 5 was obtained, and was
subsequently extracted with chlordform. The combined organic
extracts were washed with brine, dried (sodium sulfate),
filtered, and concentrated. Thé resulting brown oil was

_ purified by flash chromatography (silica gel, ethyl

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



[err] 20 To a suspension of the product of Exanple 2 (0.250 g,

0. 510 nmml ) stirring in THF (25 nL) was added, in turn, N N

di et hyl f%ngl ne (2 ng), triethylamne (0.78 niL, 5. 6p@fuses 838l ), and
but anesul f ony loride (0.26 nL, 2.04 mmol). The reaction m xture
was stirred at anbient tenperature for <38- hours then poured into

et hyl acetate/water (100 ni, 1:1) and the organic | ayer subsequently
separated. The aqueous portion was extracted with ethyl acetate (50

o um clfer Paz 180 B O Fof SIAES 2T 40 BRIRLA0 ML

bi car bonat 8H}2 %. 23 oy anleh ne. 1& b ,258HIL) .2.95-3.05 (m,\\2HOG/ 29054

PCT/ US95/ 133 . - 36- = .
Purlflcatlgnég radlg? cﬁnonato r §S|1|éé Sq 872 %ﬁ]s‘ss' F?ﬁ?%?l:l
et hyl acetS't'e8 néRanks: 5t4$ét¥@léﬁ£héﬁ erexHHand+) - gave 0.289 g (82%
of tBe title conpound as a-thick syrup: IR (chloroform) 3032, 2966,
2940, 2879, 1609, 1510, 1375, 124 5 , 117 1149, 1129, 870, 839
cnjerr]; J[err]H NWMR (300 NPE,. 7.92-7.95 (d, 1H, J
= 9.3 Hz), 7.81-7.84 (d, 1H, J = 8.6 Hz), 7.77-7.78 (d, 1H, J = 2.5

)70 Ty anthed.3 Sl g -mapnokebldaifnty Sy g5 287 (O

4.05-4.09 (m 2H), 3(stxaip@rdinslagt(hpxnmhemwmﬂeaha(zmnaH) 2. 48-2. 52

(m1i14H), 1.93-2.06 (m 4H), 1.44-1.61 (m 10H), 0.96-1.01 (m 3H);
M5S (FD) me 694 (Mt). 0. Exanpl e 6
15 [ 2- (4-f Ry 1 301 1oy iy pheny! ) - 6- n- ¢
hexyl sul f onl yoxynapht hal en-L-ylJ] [ 4-[ 2- ( _

pi perdi nyl ) et hoxy] phenyl ] net fane

To a solution of the product of Preparation 4 (20.4 g, 57.0
mmol) stirring in dimethylformamide (400 mL) at ambient

15 temperature was added potassium iodide (30 mg, 0.18 mmol)
followed by potassium carbonate (39.3 g, 285 mmol) and 1-(2-
chloroethylpiperidine monohydrochloride (11.6 g, 62.7 mmol).
After 16 hours, the reaction mixture was concentrated and the
resulting oil dissolved in chloroform. This solution was

20 washed thoroughly with water, brine, dried (sodium sulfate),
filtered and concentrated. The resulting oil was purified by
flash chromatography (silica gel,'methanol/chloroform
gradient) to give 25.1 g (94%) of the desired product as a
brown oil: IH-NMR (300 MHz, CDCl3) & 7.79 (d, J = 8.7 Hz,

25 2H), 7.20-7.33 (m, 2H), 7.04-7.20 (m, 3H), 6.88 (d, J = 8.5
Hz, 1H), 6.70-6.82 (m, 3H), 6.62 (m, 1H), 4.08 (t, J = 6.0
Hz, 2H), 3.70 (s, 3H), 3.03 (¢, J = 7.5 Hz, 2H), 2.70-2.90
(m, 4H), 2.40-2.60 (m, 4H), 1.55-1.65 (m, 4H), 1.40-1.52 (m,
2H); 13Cc-NMR (75 MHz, CDClj3) & 198.33, 162.84, 158.97, 141.21,

30 136.71, 135.97, 137.78, 131.79, 130.44, 128.08, 127.48,
127.24, 126.59, 126.49, 114.17, 113.80, 111.37, 66.15, 57.68,
55.23, 55.05, 29.73, 28.80, 25.89, 24.12; aAnal. Calc’'d. for:

-



20 O To a solution of the product of

Exanple 2 (0.49 g, 1.00 nmol) stirring in THF (200 nL) at anbient
temperature were sequentially added N, N-di net hyl f or irARof/1434410)
25 tri‘@?ﬁ?’ﬂ%ﬂ%‘ne (0.50 g, 5 mmol), and hexyl sul fonyl chloride

(0.46 g, 2.5 mml ). After 18 hours, the rggction mxture was

concentrated and the resulting dark oil partitioned between . et hyl
acetate and a saturated aqueous solution of sodium bi carbonate. The

organi c extract was separated, dried 30 gsodiun1sulfate), and
concentrateds, Thebtr e Twltlor Ml 20d9. Founddi s€el VBdI2n Bt hYilacdlate and
et hereal hydsogpl onge a&dyd m/e 467 addgd (10 nl of a saturated sol ution).
The resul ting WO 96/ 09051 : :

PCT/ US95/ 12345 ' -37-

precipitate was triturated with Et[prep@ragdofri&d to give 1.2 g of
t he dgfired product as a thick, gummy solid: [err]H NVR (300 - VHz,
CDCl[eTr]) consistent with structure; Ms (FD) mle 938 (Merr]- . '
hydrochl ori c [Ri43Pihydro-2-phenyl-6-methoxynaphth®lepailaiydbh(4-[2-

|3, 4-Df hydr o- 2- pheny & tet bRANHARY 036 ehidiy ) blikny1 1megpanone

hydr oxyphenyl ) met hanone

10

Reaction of the product of Prepgration 4 (1.9 g, 5.3 mmol),
1—(2-chloroethyl)pyrfolidine monohydrochloride (0.99 g, 5.8
mmol), and potassium carbonate (3.65 g, 29.1 mmol) in
dimethylformamide (50 mL) according to the procedure in

15 Preparatioh 5 gave a 81% yield of the title compound as a
thick oil: I1H-NMR (300 MHz, CDCl;) & 7.79 (4, J = 7.8 Hz,
2H), 7.20-7.30 (m, 2H), 7.05-7.20 (m, 3H), 6.87 (d, g = 8.6
Hz, 1H), 6.73-6.84 (m, 3H), 6.60 (d, J = 8.6 Hz, 1H), 4.08
(¢, J = 5.8 Hz, 2H), 3.78 (s, 3H), 3.00 (t, J = 8.0 Hz, 2H),

20 2.76-2.96 (m; 4H), 2.50-2.70 (m, 4H), 1.75-1.85 (m, 4H); MS
(FD) m/e 453 (M+). |

Example 7

25 [3,4-Dihydro-2-phenyl-6-methoxynaphthalen-1-yl] [4-[2-
(l1-pyrrolidinyl)ethoxylphenyl]lmethanol .




To a solution of |ithium ethanethiol [prepared by addi ng n- BuLi

(63.7 M of a 1.6 Msolution in hexanes, 101.4 mmol) to 15 a solution
of etha 101.4 mmol ) stirring at O[err] Cin L)
r1‘ﬁy}k@%)or‘?(g:entrat|on] stirring in dlnethylforﬁgﬁl gy 0 m)

mas added (3, 4-di hydr o- 6- met hoxy- :

2- phenyl - 1- napht hal enyl ) ( 4- nethoxyphenyl)nethanone prepared , as

described in Jones, et al., J. Med. Chem, 53:931-938 20 (1992), supra,

(30.0 g, 78.0 nmmol) The.nixture was t hen ' heated to 85[err] C. After
0.5 hours, the m xture was - . concentrated and the resulting brown

solid di ss%vsdsmﬁpenslon &f]Ilqrtq{ﬁnfnalmlsmﬁphyar@aewi eatgacw%w th

sat ur at ed |umc emw onvmstreﬂed
Se Aol mnal) EHERRE A Bk Tne Ay bhE: AT 85 SPhe B8deh e
subsequent $glexiomot £ckchve tﬂrad\icnr cdfomnep“a'hratd.onbsnenmoo ganizl.4 mmol)

extracts S th dr sed| e), ered,
and %once\rll\ﬁ:;t%% %‘34“? esé%t I'ng § rotl‘)’%% % ﬁ hHE] ng&s& Th? 2 ‘H ash
chr omat ogrfab’hfym(%lwa%aﬂg]é?wedetqw Ibeserarmedacet amﬂhekahempgremmta)nd 0 give

24. 7 87 t a f NVR (300
e %ng %ﬁrlﬁ’é 1 fﬁ%trﬁq'(ed for lp'h?ﬁﬂ‘c 'i‘ﬁe SXEEE?% \9%1514{% m(
7.05-7.18 QQQ ‘g€ and quenche@[pggpgg@gz with water (1.6

PCT/US95/1ﬂ§4€hls solutlon, sodium hydroxide (4.8 mL of3B5% w/w aqueodd

J =
{:)Z 1ggdlf.ét /8 )( ag@ ﬁ@wﬁe,zgyggoyeé5b§ water (. %grlL_L(D)m o 23 (br
Anal CaIcAftefcstlﬂilﬁg)ﬂﬁt 38, ninfiiesFoshd: mixture wés fﬁnﬁﬁreddadﬁ‘48
(FD) nife 3(?114e (Mlzids Qnashed' thorou'éhly with THF. The Hf\?@artaet iv?ans %hen
concentrated to give 8.7 g (87%)'of the desired product as a
vellow oil which was used without further purification: lH-
15 NMR (300 MHz, CDC13) 8 7.20-7.45 (m, 7H), 6.82 (d, J = 8.3 Hz,
' 2H), 6.71 (s, 1H), 6.53 (m, 1H), 5.83 (br s, 1H), 4.07 (t, J
= 6.1 Hz, 2H), 3.75 (s, 3H), 2.91 (t, J = 6.1 Hz, 2H), 2.60-
2.80 (m, 4H), 2.40-2.60 (m, 4H), 1.80-1.95 (m, 2H), 1.52-1.70
(m, 4H), 1.43 (s, 1H); MS (FD) m/e 469 (M+) .

20 o
Example 8
[3,4-Dihy&ro-2-pheny1-G-methoxynéphthalen-1-y1][4-[2-
(l-pyrrololidinyl)ethoxylphenyl]lmethanol
25

<:::T/”\v/o

MeO

Reaction of the product of Preparation 4 (1.8 g. 4.0 mmol),
lithium aluminum hydride (0.31 g, 8.0 mmol) in THF (65 mL)

30 according to the preparation of the product of Example 7 gave
a 87% yield of the. title compound as a white foam: lH-NMR
(300 MHz, CDCl3) & 7.20-7.40 (m, 7H), 6.84 (4, J = 8.6 Hz,



Di hydr o- 2- phenyl - 6- net hoxynapht hal en- 1-yl ] [ 4-[ 2-

o[ 3, 4-

(1- pi perdi nyl) et hoxy] phenyl ] net hanone 10

lerr] WO 96/09051 To a solution of the product of PreparraTnsys423480. 4 g,
‘57.0 SIS stirring in dinethyl formani de (400 nl) at ambient 15
tenperature was added potassiumiodide ¢80-ng, 0.18 mmol) fol | owed
by potassium carbonate (39.3 g, 285 mmol) and 1-(2-

chloroethylplperldlne nonohydrochl oride (11.6 g, 62.7 nnDI) Af ter

16 hours, e re fion mxtur s ,concentr at d the ulting
oil i Ssol T hsof &?‘:’n B0 4Br utfibn S/aggz o %TPe&*%'hoﬁ@Ughl y
wi th water 4.tm| ne,, dri-ed.Gsdi, uaH3yl Bars) (s, 3H), 2i82€2A3b atm, 4H),

concentr at syl ti Oyl puci fiedgb I t ogr aphy
(silica geleﬂ St Peni B o g o 1aPY! 4 2 L 1) i LB T L of

t he desired¥rodud? ads.alH); MS HFB\)vnméEI 45§e|(M]- NIRMS QD'QBM-QOI‘ CDCl [err])

[err]5 7 79 cg;fé.HggNeg 8cglé‘t|¥lat?e'ii 456.2939 7f%&n& 386(632H), 7.04-7.20 (m
, 1H), 6.70-6.82 (m 3H), 6.62 (m 1H), 4.08

(tJ: Hz,2H),370(s 3H),303(tJ=75Hz,2H), |
2.70-2.90  (m 4H), 2.40-2.60 Exmmale. 9.55-1.65 (m 4H), 1.40-1.52
(m . 2H) : 13C-NMR (75 MHZ, CDO [err]) [err] 198.33, 162.84, 158.97,
141.21, 30 136.71, 135.97, 137.78, 131.79, 130.44, 128.08, 127.48,

127. 24, 126.59, 126-PRen¥l46l-Mmethdx3thadhithdlewoltyl]Sl4682-(1- 55. 23,

0. 29. 73, 2%ﬁ%&r&§n§%)é%h&gy]@%ﬂnyfﬁ“ﬁé&aﬂgggydrochloa& 96/ 09051

PCT/'US95/ 12345 9.63; H,
7.11; N, 2.99. Found: C, 79.92; H 7. 15 N, 3.07;, M5 (FD) mle 467
(M) | ‘

To a solution of the product of Example 7 (8.7 g, 18.5 mmol)

- 15 stirring in ethyl acetate (100 mL) was added a saturated’
solution of hydrochléric acid gaslin ethyl acetate (250 mL).
After 0.5 min, the resulting solution was concentrated to
give 8.0 g (89%) of the desired product as a white foam which
was used without further purification: IH-NMR (300 MHz,

20 DMSO) & 7.70-7.85 (m, 4H), 7.30-7.50 (m, 7H), 7.10 (s, 1H),
6.80-7.00 (m, 2H), 4.25-4.40 (m, 4H), 4.00-4.20 (br s, 3H),
3.35-3.55 (m, 4H), 2.85-3.55 (m, 2H), 1.70-1.90 (m, 4H),
1.30-1.45 (m,2H); Anal. Calc'd for: C, 76.29; H, 7.02; N,
2.87. Found: C, 76.56; H, 7.18; N, 2.91; MS (FD) m/e 452

25 - M+ -hydrochloric_acid).



Preparation 6 5
[ 3, 4- Di hydr o- 2- phenyl - 6- net hoxynapht hal en- 1-yl ][ 4-[ 2-

(1" PYTT Glq sy et hoxy] pheny! ] met hanone [FCTS98/12345
Reaction of the product of Preparation 4 (1.9 g, 5.3 mmul), 1-
-chl oroet hyl ) pyrrolidi ne nonohydrochl edakde (0.99 g, 5.8 mmol ), and
pot assi um carbonate (3.65 g, 29.1 nmol) in di met hyl for mam de (50 nlL)
“according to the procedure in 15 Preparation 5 gave a 81%yield of the
title conpound as a thick oil: [err]H-NMR (300 MHz, CDCl[err]) [err]
7.79 (d, J = 7.8 Hz, 2H), 7.20-7.30 (m 2H), 7.05-7.20 (m 3H), 6.87
(d, J = 8.6 Hz, 1H), 6.73-&xampie A8 6.60 (d, J = 8.6 Hz, 1H),
4.08 - (t, J =5.8 Hz, 2H), 3.78 (s, 3H), 3.00 (t, J =8.0 Hz, 2H), 20
2.76-2.96 (m 4H), 2.50-2.70 (m 4H), 1.75-1.85 (m 4H); M (FD) me
453 (M) [2-Pheny;-G-methoxynaphthqg@mp cyillos[2-(1-
[ 3,54 Di hydr opgri#eTva 1 Ay dORBRINPRE 1 1 et hahé- Hydrochloride
(1- pyrrolidinyl)ethoxyl phenyl ] met hanol [err]
WD 96/ 09051 o PCT/ US95/ 12345
- 40- <<:::T/’\\¢/ ,
- '~ HCl
|

Reaction of the (1.57 g; 3.4 mmol) with ethyl acetate/

10 hydrochloric acid according to the procedure in Example 9
gave a quantitative yield of the title product: lH-NMR (300
MHz, DMSO) § 7.72-7.85 (m, 2H), 7.28-7.45 (m, 7H), 7.10 (m,
1H), 6.78-6.95 (m, 4H), 4.30 (s, 2H), 4.20-4.25 (m, 2H), 3.84
(s, 3H), 3.40-3.60 (m, 2H), 2.95-3.10 (m, 2H), 1.80-2.02 (m,

15 6H); MS (FD) m/e 437 (M+ —hydrochloric'aCid); Anal. Calc’d.
for: C, 76.01; H, 6.80; N, 2.95. Found: C, 75.71; H, 6.85;
N, 2.82. ' - '

20 - |

[2-2heny1-G-hYdroxynaphthaleh-i-yl][4-[2-(1-
piperdinyl)ethoxylplienyl]lmethane

O,/\/O '

HO

25 .
To a solution of the product of Example 9 (4.0 g, 8.0 mmol)
stirring in 1,2-dichloroethane (50 mL) at 0° C was added




To a suspension of |ithium alum num hydride (1.60 g, 42.8 | mol )

stirring at O Cin dry THF (200 nL) was added a solution of the
product of o Bree Bﬂ({ﬁt'i on 5 (10.0 g, 21.4 mol) 5 in THF (Paﬁjggy}zus
‘dropwi se over a m n period. The reaction m xture was allowed to
be warnmed to anbient tenperature and =~ _g3subsequently stirred for 1
hour. The solution was then cooled to O[err] C and quenched
carefully with water (1.6 nlL). To this solution, sodium hydroxide
(4.8 nL of 15% w w aqueous 10 sol ution) was_added dropmnse fol |l oned by

water (1.6 myoron trichiqridest(llr mhy Ad7 -90mmPAlt esThehtesnkting Sruk
filtered-and purple dd¥utsi@d %m&e@eah%oyaahywmbarztﬁreT@@efﬁi Hatf was

t hen conce ted to ve 8. 87 of the desjred product as a

yel | ow oi | m?c%e%%g "?% q%ﬁ‘%gﬁé?r O5uf f i ¥gEhamol 1 (B0 BL) waswR (300
?/Hz |(_:DDCI [ er r¢arSfWl1R0-adEd gcmop%hibe 6ve2 @d30JminBtd period (cau®idn: 6.71
s, 1 6. 53 3

3 75 (35 3H) | éénger;cﬁutagcn% %‘Vhﬁz e%H%L’t:.%gGéo&utlon w3s ﬁo?ﬁ?nmuzzéd al_er
2.40-2.60 (mdiggolvedoin adilmacadptel. Fhelo¥0anic extrart s waslieds,

1H); M5 (FD) ds,
5 4. B hydr -5 o Sy itte h%%fx“fﬁgghﬁ?am picprpgnpge. brine, dF&P

(1-pyrrololid ?8/41)1&!% FsdAaReny Ifideexgedol apd Loncentrated. Theepeed Bring
the product dbrdwepBdad vt purlifled b9 Qlﬁ&ﬁ'hhromatogrépﬁ@'Pﬁif&éﬁ”d&ﬂn

Y e on_ drknanch Aikdr afbri aratd eRE)ate oive ECY G oR34E) of desired
title conpourpreduct \ad te Wi floarr:] HINMMRMR (300 MB9P ditdo) @DG.frar ribr 8,
7.20-7.40 (M) 7 &BY @ th,= 286 ¥22.7.50 (m, 6m), 7.10-7.22 (m, 2H),
7.00 (m, 1H), 6.80-6.90 (m, 2H), 6.78 (m, 1H), 4.23 (s, 2H),
3.85-4.10 (m, 2H), 2.50-2.75 (m, 2H), 2.25-2.50 (m, 4H),
15 1.25-1.56 (m, 6H); Anal. Calc’d. for: C, 82.35; H, 7.14; N,
3.20. Found: C, 82.17; H, 7.11; N, 3.35; MS (FD) m/e 437
(M+); IR (KBr) 2935.07, 2855.01, 1621.38, 1597.26 cm-l.

Example 12

20 _ : _
[2-Phenyl-6-hydroxynaphthalen-1-y1] [4-[2-(1-
pyrrolidiny)ethoky]phenyl]methanol
25

Reaction of the product’ of Example 10 (1.27 g, 2.7 mmol) with
boron trichloride (10 mL, 117 mmol) in 1,2-dichloroethane (30
mL) according to the procedure'in Example 11 gave a 32% yield
of the desired product as a white solid: IR (KBr) 2932.17, |
30 2876.23, 2815.47, 1620.41, 1597.26 cm-l, lH-NMR (300 MHz

' cpcly) § 7.74 (d, J = 8,5 Hz, 1H), 7.61 (4, J = 8.5 Hz, 1H),
7.20-7.40 (m, 7H), 7.13 (s, 1H), 7.00 (m, 1H), 6.85 (4, J =
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-41- 671(s 1H), 6.51 (M 1H), 5.83 (d, J = 4.9 Hz, 1H),

4 07 (t, w%, 953 Hz 3.75 (s, 3H), 2.82-2.95 (m 4H),PCT,US,5,1233555 2.73 ,
(m 6H). "2 %P 38Hz 1H), 1.70-1.90 (m 4F) . 1.67 (S, 1H):
M5 (FD) me 455 (N%) HRVS FAB+ for 5 -g4-Clerr]Herr]NJerr] calcul ated

456. 2539, found 456. 2531. : Exanple 9

[ 2- Phenyl - 6- met hoxynapht hal en-1-yl][4- [2-(1- 10 '
plperdlnyl)ethoxylphenyg%neth ne hydrochlorlde :

[err] H 168 i@ df =t Re3pHadutH) of 4 Bhnfte 28 8.4 4f (1:8 5
mol) 15 g =St3r9iHy i2K)6t 2yl9saqet, age=( 508 m;) m;s, agloesl- A, sat uf,ated ,

oL o PP oS L e BRSPS AL Whipr, gy’ | ooy

of the desiG.ecBZJrZ:ddudi, &6 99 ;wWivi, t 8 .Bdam Rbunél: C, 82uvdk; Ubed M4;hout

furt r r{ f{-cation: [err] HHNVR (300 MHz, 20 DVSO) [err] 7.70-7.85 (m
4H) , 0(m 7H), 7.10 (s, 1H),  6.80-7.00 (m 2H), 4.25-4.40
(m 4FD_ 4 00- 4. 20 (br s, 3H, - 3.35-3.55 (m 4H), 2.85-3.55 (m 2H)
1.70-1.90 (m 4H), 1.30-1. 45kamt)e Amal . Calc'd for: C  76.29; H
7.02; N, 2.87. Found: C, 76 56; H, 7.18; N 2.91; NB (FD) nfe 452
25 (Mt -hydrochl oric acid).
[(3,4-Dihydro-2-(4- methoxyphenyl) -naphthalen-2-y1l1[4-
10 [2-(1l-piperdinylethoxy]lphenyl]lmethanol
|

[:::T/“\vfo

To a suspension of [2—(4-meth6xyphenyl)-3.4-dihydronaphth-l-
5 v1l][4-2-(l-piperidenyl)ethoxy]phenyl] méthanone mesylate
(Jones, ‘et al., J. Med. Chem, 35:931 (1992), supral (2.00 g,
3.35 mmol) stirring in THF (100 mL) at ambient temperature
was slowly added lithium aluminum hydride (1.0 g, 26 mmmol)
over a 20 minute period. After 18 hours, the solution was
20 concentrated to near dryness then carefully quenched with
water (50 mL). The resulting mixture was extracted with
ethyl acetate (3 x 100 mL). The combined organic extracts
were washed with water dried (sodium sulfate), and
concentrated. Purification by liquid chromatography (Waters
25 Prep 500, silica gel, gradient chloroform to 25% chloroform-
methanol) gave 1.0 g of the desired product as a tan
amorphous powder: 1HfNMR (300 MHz, CDCl3) consistent with

structure; MS (FD) m/e 469 (M+).
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-42- Exanpl e 10

[ 2- Phenyl 9 zoﬁtgiiynapht halen-1-yl][4-[2-(1- 5 PCT/US95/12345
‘pyrrolidin Fﬁ% y] phenyl ] met hane hydrochl ori de _

[err] Reaction of the (1.57 g,-48-4 mmol) with ethyl acetate/ 10
hydrochloric acid according to the procedure in Exanple 9 . - gave a
gquantitative yield of the title product: [err]H NVR (300 VHz, DMSO)
[err] 7.72-7.85 (m 2H), 7.28-7.45 (m 7H), 7.10 (m 1H), 6.78-6.95
(m 4H), 4.30 (s, 2H), 4.20-4.25 (m 2H), 3.84 (s, 3H), 3.40-3.60
(m 2H), 2.95-3.10 (m 2H), 1.80-2.02Hxamdbe 146H); M5 (FD) me 437 (Mt
-hydrochloric acid); Anal. Calc'd. for: C, 76.01; H 6.80; N, 2.95.
Found: C. 75.71; H, 6.85; N, 2.82

Exanpl e 11 20[3, 4-Dihydro-2- Fhempiti®biyphenyiaphs phitdalenr 21 k¢ 12-
plperdlgyl) ethoxy]phepiLkggﬁnﬁffdinyl)ethoxy]phenyl]methanol

a5

Reaction of [2-(4-methoxyphenyl)-3,4-dihydronaphth-1-yl]}[4-2-

10 (l1-pyrrolidinyl)ethoxy]lphenyl] methanone mesylate [Jones, et
al., J. Med, Chem, 35:931 (1992), supra] (0.85 g, 1.9 mmol)
and lithium aluminum hydride (0.16 g, 4.0 mmol) in THF (150
mL) according to the experimental procedure for Experiment 13
gave 670 mg of the desired compound as a tan amorphous solid:

15 1H-NMR (CDCl3, 300 MHz) consistent with structure; MS (FD) m/e
455 (M+); Anal. Calc’d for: C, 79.20; H, 7.26; N, 3.08.
Found: C, 79.11; H, 7.47; N, 2.93. -

- Example 15

20 : '

[2-(4-Methoxyphenyl) -naphthalen-1-yl][4-12-(1-

piperdinyl)ethoxy]lphenyllmethane hydrochloride

N/\\/O
OMe
1

25

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



- 25 ‘To a solution of the product of Exanple 9 (4.0 g, 8.0 nmmol)
~stirring in 1,2-dichloroethane (50 nL) at 0 C was added WO

9% 0905@‘,.0 96,090% - PCT/ US95/ Iptdiiso5/12345

- 43- oron trichloride (10 nL, 117.0 mmol). The resulting dark
purple solution was stirred at roomtenpgrature overnight in a
seal ed tube then cooled to O[err] C. Methanol (50 nlL) was - careful ly
added dropwi se over a 30 nminute period (caution 5 gas evol ution).

~The resulting solution was copcentrated a ~di ssol ved in ethyl
acetate. TIR! |c"é‘o&e|raé§ 968’51 I'fashBE reacuo%‘ﬁ'?‘%‘h’f%r"éﬁ%d aqueous

sodi um bi Cc&‘frhﬁ’rﬁiz%tdﬁ iahd, detiedd Tnturésﬂdnummnéﬁia) ,£dlildwerdety and

i omat ogr A e, sRYing save sBCRe EE IR Befindd s “éﬁvg%fh gi ve

2.7 g (639 wi'flt@em'@@r- 1H-NMRo4CRE Lns I00WMHZ fasmed stERENWRER300 MHz,
DVS 1 6 22-7.50 6
7. 1? 7[<29r2rg(tn,§%gﬂr(ebr@ (FD) Be i gh1 Zﬁd Zl%ydséoé-héﬁgeor?macﬁ) 6.78 (Enm 1H)H)

4.23 (s, 2H), 385410(m2H) 2.50-2.75 (m 2H), 2.25-2.50 (m
4H), 15 1.25-1.56 (m 6H); Anaexa@dl® digfor: C, 82.35 H 7.14; N,
3.20. Found: C, 82.17; H, 7.11; N, 3.35, NB (FD) me 437 (M) IR

(KBr) 2935.07, 2855.01, 1621.38, 1597.26 cnierr].
Exanple 12 20 [2-(4-Methoxybheapil)--ndpnthalwpht hghgre-4- 1[4~ 2- ( 1-

Pyl 1 di ny) el Hd PPeIXLh TR {02 1 phenyl Imet hane hydrochloride
N/\/O
$
HC1 l I O

To a solution of the product of Example 14 (2.0 g, 4.58 mmol)

15 .stirring in methanol (50 mL) at ambient temperature was added
methanolic hydrochloric acid (10 mL of a saturated solution).
The reaction mixture was then'concentra_ted to 20 mL and
cooled to -20° C for several hours. Filtration gave 0.62 g of
the desired product as a white powder: 1H-NMR (CDClz, 300

20 MHz) consistent with structure; MS (FD) m/e 437 (M*-

hydrochloric acid); Anal. Calc’d. for: C, 76.01; H, 6.80; N,
2.96. Found: C, 75.95; H, 6.76; N, 2.98.



ferr] 25 Reaction of the product of Exanmple 10 (1.27 g, 2.7
nmmol) with boron trichloride (10 nL, 117 mmol) in 1, 2-di chl or oet hane

(30 ording to the procedure in Exanple 11 gavecengséaigise! d
‘of the deswgk%fo%sgduct as a white solid: IR (KBr) 2932.17, 30 2876. 23,

2815. 47, 1620.41, 1597.26 cnierr]; 1H NVR_4300 Mz CDCl [err]) 8 7.74
(d, J =8,5Hz, 1H), 7.61 (d, J = 8.5 Hz, 1H), 7.20-7.40 (m 7H),
7.13 (s, 1H), 7.00 (m 1H), 6.85 (d, J = WD 96/ 09051

PCT/ US95/ 12345 - 44- 8.3 H,

2H), 6.66 (d, J = 8.3 Hz, 2H), 4.31 (s, 2H), 4.06 (t, J =59 H,

2H), 2.95 (t, J 5.8 Hz, 2H), 2.65-Pré8fateatidd 7 1.77-1.90 (m 4H);
MS (FD) me 424 (M+); Anal. Calc'd. for: - C, 82.24; H, 6.90; N, 3.31.
Found: C, 82.01; H, 6.84; N, 5 3. 37.

Exanple 13 [3,4-Dihydré-B-hidirmethokeypheaylphérpe)r haamapheh®l ghl L4
10 5 ylﬂfﬁﬁ}29%%££§P¥UT£H¥X§E@@@H&Q§5Bﬂgﬂyllmethanone

[err]
N/‘\V/O |
. 0 ﬂlii OMe

To a solution of the product of Preparation 2 (2.0 g, 5.2
10 = mmol) stirring in dimethylformamide (50 mL) was added
potassium carbonate (3.6 g, 26 mmol) and 1-(2-

MeO

chloroethyl)pyrrolidine monohydrochloride (0.8 g, 5.7 mmol).
The reaction mixture was stirred overnight at ambient
temperature and concentrated. The resulting'oil was

15 dissolved in chloroform and the resulting solution washed
thoroughly with water, brine, dried (sodium sulfate),
filtered and concentrated. The resulting oil was purified by
flash chromatography (silica gel, methanol/ chloroform
gradient) to give 2.25 g (90%) of the desired product as a

20 brown oil: 18 NMR (300 MHz, CDCl3) & 7.80 (d, J = 9.4 Hz,
2H), 7.18 (4, J = 6.8 Hz, 2H), 6.87 (d, J = 8.6 Hz, 2H),
6.65-6.85 (m, 4H), 6.60 (m, 1H), 4.09 (t, J = 5l8_Hz, 2H),
3.78 (s, 3H), 3.71 (s, 3H), 3.01 (t, J = 7.5 Hz, 2H), 2.88
(¢, J = 5.8 Hz, 2H), 2.65-2.85 (m, 2H), 2.60-2.75 (m, 4H),

25 1.80-1.90 (m, 4H); MS (FD) m/e 483 (M+).



To a suspension of [2-(4-nmethoxyphenyl)-3,4-di hydronapht h-1- 15
yl ][ 4-2-(1-piperidenyl)ethoxy] phenyl] nethanone nesyl ate (Jones, et

al ., J m 35:931 (1992), supra] (2.00 g, gygb
stlrrlndwﬁﬁm*ﬁgg(loo_nL) at anbient tenperature was sﬁm added
l'ithium al um num hydride (1.0 g, 26 mmmDjg- over a 20 n1nute peri od.
After 18 hours, the solution was 20 concentrated to near dryness then
carefully quenched with water (50 mL). The resulting m xture was
extracted with et hyl acetate (3 x 100 ni). The conbi ned organic
extracts were washed with waB#amRke ed% sodi um sul fate), and
concentrated. Purification by liquid chromatography (Waters 25 Prep
500, silica eI radi ent chl oroformto 25@6chlorofo met hanol )
Cave 10 o b A O R F B 2 AT RO Ay RARRY 1 -6 - Be FBARKRAPBERANES ThF VR
(300 Mz, CDCIbﬂll)-mxwiStﬁﬁtnulhdinyl)eehauguwnhnﬁﬁl@Hﬁhﬂiel469

( M+) WD 96/ 09051

PCT/ U595/ 12345 5 o - 45-

Example 1 4 - [3, 4 aro~2- hoxyghenyl)naphthalen 1- yI][4 [ 2-
5 : (1-pyrrolid{nyl Jethoxy] | ] np®Rangl OMe

[err] React i of

[ 2- (4- met hoxyphenyl ) - 3, 4- di hydr onapht h- 1-yl ] 4- 2

- To a suspension of lithium aluminum hydride (0.34 g, 8.80
mmol) stirring at 0° C in THF (40 mL) was slowly added a
10 solution of the product of Preparation 7 (2.14 g, 4}4 mmol)
in THF (25 mL) over a 5 minute period. The reaction mixture
was warmed to ambient temperature. After 1 hour, the mixture
was cooled to 0° C, and quenched carefully with water (0.4
mL). To this solution, sodium hydroxide (1.2 mL of 15% w/w
15 aqueous solution) was added dropwise, followed by water (0.4
mL). After stirring for 30 minutes, the mixture was filtered
and the solids were washed thoroughly with THF. The filtrate
was concentrated to give 1.60 g (75%) of the desired product
: as a white foam which was used without further purification:
20 13-NMR (300 MHz, DMSO) & 7.40 (4, J = 8.2 Hz, 2H), 7.33 (4, J
= 7.6 Hz, 1H), 7.16 (4, J = 8.1 Hz, 2H), 6.90 (d, J = 7.7 Hz,
2H), 6.75 (d, J = 7.8 Hz, 2H}), 6.66 (s, 1H), 6.45 (4, J = 7.6
Hz, 1H), 5.69 (s, 1H), 5.64 (s, 1H), 3.95 (t, J = 5.5 Hz,
2H), 3.72 (s, 3H), 3.64 (s, 3H), 2.65-2.85 (m, 4H), 2.40-2.65
25 (m, 6H), 1.60-1.80 (m, 4H); MS (FD) m/e 485 (M+).



and |ithium alum num hydride (0.16 g, 4.0 mmol) in THF (150 m.)
according to the experinental procedure for Experinent 13 gave 670 ng
of the desi“; eg%&mound as a tan anorphous solid: 15 [ er rpdFro848/12345
{(CDCl[err], ) consistent with structure; M5 (FD) me 455 (M) ;
Anal. Calc'd for: C, 79.20; H 7.26; N, 3.-Q8- Found: C, 79.11; H,
7.47; N, 2.93. Exanpl e 15 20-

[ 2- (4 Met hoxyphenyl ) - napht hal en- 1-yl ] [ 4- [ 2- (1-
plperdlnyl)ethoxy]phenyl]nethane hydr ochl or.i de

[err] 25 To a solution of T of Exanple 13 (1.90 g,

4.21 nmol ) stlrrlng I n methanol (40 nt) at anbi ent tenperature was

added nethanollc droc loric acid ( 4-Y9-(1-

96/ 09051 (hl Met oxyphen q. 61 hoxﬁéﬁ&%’.}%sg%li?)h?][ Y- (

- 46- sdp&rnolidﬁnnl)é&uuxwtthmYIEQGFMHFQnRYGF@QM%Pride

concentgated and dried. Trituration with ether followed by

filtration and drying gave 580 of bhe dasired conpound. as a white
Nggﬁbvﬁmt

istent with 5 structure;

ﬂiiii? OMe

powder: [err]H NWR (CDC [
M5 (FD) me 451 (Merr]-h droc | oric aci
Exanpl e 16

HCl

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

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

15 | 7.20-7.30 (m, 2H), 7.05 (m, 1H), 6.80-7.00 (m, 6H),_4.29 (s,
2H), 4.20-4.25 (m, 2H), 3.84 (s, 3H), 3.75 (s, 3H), 3.42-3.75
(m, 4H), 3.00-3.15 (m, 2H), 1.80-2.00 (m, 4H); MS (FD) m/e
467 (M*-hydrochloric acid). ' '

20 o Example 19

[2-(4-Hydroxyphenyl-6-hydroxynaphthalen-1-y1][4-[2-(1-
pyrrolidinyl)ethoxylphenyl]lmethane

0L
9 -

25 HO



[ 2- (4- Met hoxyphenyl ) - napht hal en-1-yl ][ 4-[2-(1- 10
pyrrolidinyl)ethoxy] phenyl | met hane hydrochl ori de
[err] To a solution of the product of Exanpl ¢ , 4.58
nmol ) 1 /0 96/0903%,; | ng in methanol (50 nL) at anbi ent terr;q)’er at%%ég\xgs added

met hanol i ¢ hydrochloric acid (10 nL Qf_gogaturated sol ution). The
reaction m xture was then concentrated to 20 nL and .cooled to
-20[err] C for several hours. Filtration gave 0.62 g of _ t he desired
product as a white powder: [err]HNWR (CDC[err], 300 20 VHz)

consi st entTmia saluticrucd; the prpbpusteof3xampber}8 (1.61 ghydtdchl oric
acid); AngimoiGaliq &, I ichForterPhne (36 ﬁﬂ% Beirring a€ §6c Jaaund: G
75.95; H, 6,76; N, 2.98. ] WO 96/ 09051 .
PCT/ US95/ Bdsles boron trichloride (10 ml, 117 mmol)._/the resulting
Preparati alark purple solution was stirred overnight at ambient
5,50 DY e ey L Ol ISP 0 conusion co
[err] 0° C, methanol (25 mL) was carefully added over a period of
30 minutes (caution, gas evolution). The solution was
subsequently concentrated and the resulting material
dissolved in 30% isopropanol/chloroform then washed with
10 saturated sodium bicarbonate, brine, dried over anhydrous .
sodium sulfate, filtered, and concentrated. The crude _ ‘
material was purified by radial chromatography
(methanol/chloroform gradient) to give 0.34 g (27%) of the
desired product as a white foam: IH-NMR (300 MHz, DMSO-dg) &
15 9.45 (s, 1H), 9.36 (s, 1H), 7.72 (d, J = 8.8 Hz, 1H), 7.62
(d, 3 = 9.2 Hz, 1H), 7.28 (d, J = 8.7 Hz, 1H), 7.00-7.10 (m,
2H), 6.80-6.90 (m, 2H), 6.70-6.80 (m, 4H), 5.45 (s, 1H), 4.84
(s, 1H), 4.25 (s, 2H), 3.90-4.05 (m, 2H), 2.75-2.90 (m, 2H),
2.50-2.65 (m, 4H), 1.60-1.80 (m, 4H); 13C-NMR (75 MHz, DMSO-
20 ’ds) § 203.32, 191.97, 188.16, 186.14, 185.95, 177.43, '173.46,
169.60, 167.74, 163.48, 162.30, 159.87, 158.14, 154.98,
152.43, 60.50, 56.25, 54.00, 45.05, 41.00, 37.50, 35.00,
30.05, 27.50, 26.00, 22.50, 20.00; Anal. Calc’d. for: C,
79.24; H, 6.65; N, 3.19. Found: C, 78.99; H, 6.51; N, 2.92;
25 MS (FD) m/e 440 (M+); IR (KBr) 3382.61, 2964.00, 1610.77,
1509.49 cm-1,



“To a solution of the product of Preparation 2 (2.0 g, 5.2 10 nmol )
stirring in dinmethylformamde (50 nL) was added potassiun1carbonate
(3.6 g, and 1-(2- chl oroet hyl) pyrrolidi ne npgrgg 43 ori de

" (0.8 g, §ﬁ%&ﬂ@%¥ The reaction mxture was stirred overnlng at
anbi ent tenperature and concentrateq. The resulting oil was 15
di ssolved in chloroformand the resulting solution washed . t hor oughl y
with water, brine, dried (sodiumsulfate), filtered and '
concentrated. The resulting oil was purified by fl ash chromat ogr aphy
(silica gel, nethanol/ chloroform gradlent) to give 2.25 g (90% of
‘the desired product as a 20 br i (300 MHz, CDCl[err])
[err] 7.80 (d, J = 9.4 Hz, 2H) , 7.18 , J = 6.8 Hz, 2H), 6.87 (d, J
= 8.6 Hz, 2H), ‘ 6.65-6.85 (m 4H), 6.60 (m 1H), 4.09 (t, J = 5.8 Hz,

2H) , (3, 18ﬁ£hy9U}24%Fiméthdﬂﬁphan&hXis et hbdyhidphdNalensy -
(t, k% 5.8 ﬁéDZF%@ YNE>%££%tg;aaé%€$é A&ﬁééﬁphﬁhymeethanéﬁkl 90

(m
PCT/US95/12345 1 -48-

Exampl e 17 [3,4- ﬁpo\zy‘t oxyphenyl - 6- met hoxynapht hal en- 1-
yl]1[4-[2-(1-pyrrolidinyl)£t hoxXy] phenyl anol 5
[err] /’f

OMe

MeO

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



To a suspension of |ithium alum num hydride (0.34 g, 8.80 mol )
stirring at 0 Cin THF (40 nL) was slowy added a 10 solution of the
pr oduct o{,vdDCf%gﬁati on 7 (2.14 g, 4.4 mol) in THF (peanddedi3der a 5
m nute perio e reaction mxture was warmed to anbient
tenperature. After 1 hour, the m xture -52- was cooled to O[err] C, and
quenched carefully with water (0.4 - m.). To this solution, sodium
hydroxide (1.2 nL of 15% w w 15 aqueous sol ution) was added dropw se,
followed by water (0.4 . m.). After stirring for 30 mnutes, the
m xture was filtered and the solids were washed thoroughly with THF.
The filtrate was concentr at egreoagiatddn 6@ g (759 of the desired
pr oduct as a white foam which was used wi thout further purification
.20 [err]HHNVR (300 Mz, DVSO) [err] 7.40 (d, J = 8.2 Hz, 2H), 7.33 (d,
- J = 7.6 HzL3.14-I)-pzhy.1:ﬁofﬂ (3 -m@thokiyphedyls -20 (-ddihydrh%Hz

B fﬂ)')j SSZS ES il—l)_ T e P@?ﬁ‘gngq’%é?‘i%"ﬁﬁ”q“ﬁ (- 62H) 372 (s.

3H), 3.64 (s, 3H), 2. a;tmssd@ﬁYMLyrquavhphsqx#1metmeQﬂﬁ 1. 60-1. 80
(m 4H); MS (FD) mie 485 (M#). WO 96/ 09051

PCT/ US95/ 12345 o : -49- '
[ 2- (4- Met hoxyphenyl - 6- net hoxynjapht hal en-1-yl][4- [2- (1--
pyrrolidinyl)ethoxy] phenyl ride 5

[err]

MeO

10 Reaction of the product of Preparatlon 2 (1.6 g, 4.1 mmol),
1-(3- chloropropyl)plperldlne hydrochloride (0.9 g, 4.5 mmol),
and potassium carbonate (2.3 g, 16.4 mmol) in DMF (50 mL)
according to thé prdcedure in preparation 7 gave a 95% Yield
of the desired product: IH-NMR (300 MHz, CDCl3) § 7.80 (d, J

15 = 8.7 Hz, 2H), 7.19 (4, J = 5.0 Hz, 2H), 6.86 (d, J = 8.4 Hz,
1H), 6.63-6.80 (m, 5H), 6.60 (m, 1H), 3.98 (t, J = 6.4 Hz,
2H), 3.78 (s, 3H), 3.70 (s, 3H), 3.00 (t, J = 7.7 Hz, 2H),
2.75-2.85 (m, 2H), 2.30-2.50 (m, 6H), 1.90-2.00 (m, 2H),
1.50-1.65 (m, 4H), 1.40-1.50 (m, 2H); MS (FD)'m/e 511 (M+);

20 Anal. Calc’d. for: C, 77.47; H, 7.29; N, 2.74. Found:
77.42; H, 7.36; N, 2.72.



-To a solution of the product of Exanple 17 (1.61 g, 3.30 mol )
stirring i.n ethyl acetate (50 nL) at anbient 10 t enperature was added a
sat ur at edygYelgbgsgn of hydrochlori.c acid gas in ethyl poraisase2350 ).
.The resultrng m Xt ure was concentrated to give 1.66 g (100% of the
desi red product as a white foam w83+ was used wi t hout further
~purification: [err]HHNMR (300 MHz, DVBO) [err] 7.70-7.80 (m 2H)
7.30-7.40 (m 2H), 15 7.20-7.30 (m 2H), 7.05 (m 1H), 6.80-7.00 (m
6H), 4.29 (s, 2H), 4.20-4.25 (m 2H), 3.84 (s 3H), 3.75 (s, 3H),
3.42-3.75 (m 4H), 3.00-3.15 (m 2H), 1.80-2.00 (m 4H) .M5 (FD) me
467 (Merr]-hydrochloric acid). 20Example 20 : Exanpl e 9
[ 2- (4- Hydr oxyphenyl - 6- hydroxynaphthalen-l-yl][4-[2 (1-
pyrrolrdrnyI)etho§¥!phenyl]nethane ' [err]

WO 96/ 09051 [3,4 hydro-2-(4-methoxyphenyl) -6 -methexygnepitthalen-
-30- 5 1- PaFtﬁotntuwluﬁntagéﬁﬂﬁuahﬂﬁoﬁéeﬂsherBhéayﬁtdkcﬂaﬁal
mol ) in 1.2-dichloroethane (30 nmL) stirring at 0 ded boron
trichloride (10 m, 117 mml). The 6esu|t|ng dark purple sol ution
was stirred overnight at » g N\E Rperature in a seal ed tube.

After cooling the soluti to 0 -thaq&é (25 nm.) was carefully
added over a period of 30 ni nut € on, “TRs € ution). The

sol uti on was ~Ssubsequent |y concentrated and resulting mat eri al

MeO

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

10 with lithium aluminum hydride (0.3 g, 6.8 mmol) in THF (80
mL) according to the procedure in Example 17 gave a
quantitative yield of the desired product: lH-NMR (300 MHz,
CDCl3) & 7.33 (4, 0 = 8.5 Hz, 2H), 7.20-7.30 (m, 3H), 6.80-
6.90 (m, 4H), 6.71 (s, 1H), 6.50 (m, 1H), 5.85 (d, J = 3.9

15 Hz, 1H), 4.01 (t, J = 6.4 Hz, 2H), 3.78 (s, 3H), 3.74 (s,
3H), 2.86 (ABq, J = 8.2 Hz, Av = 14.7 Hz, 4H), 2.60-2.70 (m,
6H), 1.85 {(m, 1H), 1.05 (£, J = 7.2 Hz, 6H); MS (FD) m/e 487
(M+) .

20 ' ~ Example 21

[3;4-Dihydro-2-(4-methoiybhenyi)-6-methoxynaphthalen-
1-y1][4-{3-(l-piperdinyl)propoxy]phenyl]methanol

QWO __

25 _ MeO



di ssol ved in 30% i sopropanol / chl orof orm t hen washed wth 10 sat ur at ed
sodi um bi car bonate, brine, dried over anhydrous sodi um sul fate,
filteredywg9gogosficentrated. - The crude materi al wasp@risds/assby
radi al chronmat ogr aphy (et hanol / chl oroform gradient) to give 0.34 g
(27% of the : desired product as asahkite foam [err]H NVR (300 MHz,

- DMBO-d6) [err] 15 9.45 (s, 1H), 9.36 (s, 1H, 7.72 (d, J = 8.8 Hz, 1H)
7.62 _ (d, J = 9.2 Hz, 1FD 7.28 (d, J = 8.7 Hz, 1H), 7 00-7.10 (m
2H), 6.80-6,90 (m 2 6. 70- ( (s,
1H) . 4.25 (§?a‘2|(-&?n3‘? otlaeo%nmctzﬁi? PerPéré‘té@n(% QE}‘? g, °3.50 smugil 55
(m 4H), 1.e0th. Bfthiumdddumiliih Mydride Moz .27DWS07 .20 mmolﬁﬁin[fmr](9@3 32,

163,28, 162746, 248erdino 15 I p’éfe@ -0k Erappre, 17 gRVecR 4EF el oo
45.05, 41.00f Shes@esredproduct: -@yR 43080MHz6. CBC1 9P &0..320.(60; JAnal .
Calc'g. forz 79. 3. 99; 51;
N, 5 gz ‘2’; §‘4 Hz(’g o m7g424°4j01 (35/)& I%H(’KB 885@59@1( 9%&’ b0’ 18, 77,
1509. 49 crr[ 6.50 (m, 1H 9&%1 .9 .3 Hz, 2H),

PCT/ US95/ 1234'58 (s, 3H), 3. 74 (s. 3H), 2.85-2.95 (m, 2ﬁ§L 2.60-2.70 (m,
Prepar ati on

[ 3, 4-Di hyrozg) 42%?%%%%@’”6 r?etgr(?o%yrqul‘f"haggﬁ 11.54-1. GOyV]" 4H),
4-12-(1-N, 1\|—413 mes hy21eind M9 efRIDX yi/eh&ilyl [(met hanone

[errio | o
" Example 22
[2-(4—Methoxyphenyl)-6-methoxynaphthalen-l-yl][4-[24
' | _ (1-N,N- '
15 diethylamino)ethoxylphenyl]methane hydrochloride
. /\N/\/o
: ’/J OMe
HC1l

MeO

Reaction of the product of Example 20 (1.6 g, 3.3 mmol) with
20 hydrochloric acid (100 mL of a saturated ethyl acetate
solution) in ethyl acetate (100 mL) according to the
procedure in Example 18 gave a 90% yield of the desired
‘product: IR (KBr) 3416.37, 2935.07, 2835.72, 2575.30,
2437.37, 1624.27, 1608;84;'1510;45 cm-l; lH-NMR (300 MHz,
- 25 CDCl3) & 7.72 (t, J = 8.6 Hz, 2H), 7.15-7.30 (m, 4H), 7.05 (m,
' 1H), 6.85-6.95 (m, 3H), 6.72 (d, J = 8.6 Hz, 2H), 4.40-4.50
(m, 2H), 4.35 (s, 3H), 3.92 (s, 3H), 3.83 (s, 3H), 3.35-3.45
(m, 2H), 3.20-3.35 (m, 4H), 1.43 (t, J = 7.2 Hz, 6H); MS (FD)
m/e 470 (M+ —hydrochloric écid); Anal. Calc’d. for: C(C, '
30 73.57; H, 7.17; N, 2.77. Found: C, 73.80; H, 7.35; N, 2.77.



*Reaction of the product of Preparation 2 (1.6 g, 4.1 mmol), 10

2-di et hyl am noet hyl chl ori de hydrochloride (0.8 g, 4.5 mol ), and
_pot assi unwgé;@ggite (2.3 g, 16.4 mmol) in di et hyl f opoprosesa 28450 L)
according to the preparation of Preparation 3 gave a 95%yield of
the desired product: [err]H NVR {5300 MHz, CDCl[err]) d 7.82 (d, J
= 8.8 Hz, 2H), 7.20 (d, J = 15 8.7 Hz, 2H), 6.89 (d, J =-8.5 Hz, 1H)
6.65-6.80 (m 5H), 6.62 (m 1H), 4.03 (t, J = 6.3 Hz, 2H), 3.80 (s,
3H), 3.72 (s, 3H, 3.03 (t, J =7.7 H, 2H), 2.75-2.90 (m 4H), 2.61
(ABg, J = 7.2 Hz, [err]v=14.4 Hz, 4H), 1.06 (t, J = 7.2 Hz, 6H); \Y%S;
(FD) me 485 (Merr]); Anal. Calc' d.ExampleC 236.67; H, 7.26; 20 N
2.88. Found: C, 76.97; H, 7.43; N, 2.91. WD 96/ 09051

PCT/ US95/ 12345 -52-

Preparation 9[2-(4-Methoxyphenyd hyé omethpxynaphrirhen) 12yl HiAyddo- 6-

5 5 (1- ﬁQQHNE§@LB§U%B£?¥bLE%§§]ﬁ&thane hydrochloride
pi perdi nyl) propoxy] phenyl ] met hanone : [errT
10  Reaction of the product of Preparation 2 (1.6 g, 4.1 mmol),
- 1-(3-chl or opropyl ) pi peri dgfieNaydrochl oride (0.9 g, 4.5 mol ),
N\/\/O
HC1
MeO

Reaction of the product of Example 21 (1.5 g, 2.9 mmol) with
10 hydrochloric acid (50 mL of a saturated ethyl acetate
solution) in ethyl acetate (50 mL) according to the procedure
in Examplells gave a 97% yield of the desired product: l1H-NMR
(300 MHz, CDCl3) & 7.70-7.80 (m, 2H), 7.42 (4, J = 8.4 Hz;”
_ iH), 7.15-7.30 (m, 3H), 7.05 (m, 1H), 6.85-6.95 (m, 4H), 6.69
15 (d, J = 8.6 Hz, 2H), 4.34 (s, 2H), 3.97-4.03 (m, 2H), 3.92
(s, 3H), 3.82 (s, 3H), 3.50-3.60 (m, 2H), 3.05-3.20 (m, 2H),
2.57-2.70 (m, 2H), 2.20-2.50 (m, 4H), 1.80-2.00 (m, 4H); MS
(FD) m/e 495 (M* -hydrochloric acid); anal. Calc‘d. for: C,
74.49; H, 7.20; N, 2.63. Found: C, 74.74; H, 7.36; N, 2.75.
20

Ezsmnhz_zﬁ_

[2-(4-hydroxyphenyl) -6-hydroxynaphthalen-1-yl][4-[2-
_ ' (1-N,N-diethylamino)ethoxylphenyllmethane
25 | |




*

and potassium carbonate (2.3 g, 16.4 mmol) in DVF (50 nl) accordi ng

to the procedure in preparation 7 gave a 95%yield of the desired
product : wédidebksNVR (300 MHz, CDC13) [err] 7.80 (d, J 15 pcrese8nszasiz, 2H),
7.19 (d, J =5.0 Hz, 2H), 6.86 (d, J = 8.4 Hz, 1H), 6.63-6.80 (m
5H), 6.60 (m 1H), 3.98 (t, J = 6.4 Hz, -56- 2H), 3.78 (s, 3H), 3.70 (s,
3H), 3.00 (t, J = 7.7 Hz, 2H), 2.75-2.85 (m 2H), 2.30-2.50 (m 6H)
1.90-2.00 (m 2H), 1.50-1.65 (m 4H), 1.40-1.50 (m 2H); M5 (FD) me
511 (M+); 20 Anal . Calc'd. for: C, 77.47, H 7.29; N, 2.74. Found:
77.42; H 7.36; N, 2.72. WO 96/ 09051

PCT/ US95/ 12BéBction of the product of Example 22 (1.32-g, 2.60 mmol)
Exanmple 20 . 3, 4: D -2 - ho 'en - gt hoxynapht hal en- 5
1yl 1[4 2- TR, Rfﬁ?létﬁé:f'%mfynode) h%%]dgﬁ_&el‘rfylﬁ]&%?héﬁéﬁ(? 1t E'é
[err] ichloreeehanm 630 the masnrsting tor &per priogadsrelin Brample mol )
10  swith hpt ?hﬁ@ al ve% pHe 1y B# dehd Gekithed pRodiRlt) akNa i €8 powder: M) -
according tgo_the E{o§§€€&%glhﬁigﬁg%e 17 gave a quantitative yield of
the desired!Pr 6REEL : ( , 1734%23apdT04r Py LELPT77: 385Q%:49 =
8.5 Hz, 2H)em7!20-HANMR ((3003MHz,6DBGO-dg) § 96.620 (em 1#M),, 96431 (65, 1BH) ,
6.50 (m 1My, 5-85%4%n) 24P %.24 (4, 7 = 8.4 Hz, 1H), 7.00-7.15 (m.
3H), 6.95 (m, 1H), 6.82 (d, J = 8.6 Hz, 2H), 6.65-6.78 (m,
10 4H), 4.23 (s, 2H), 4.00 (t, J = 6.4 Hz, 2H), 2.65-2.75 (m,
2H), 2.40-2.60 (m, 4H), 0.90 (t, J = 7.1 Hz, 6H); 13C-NMR (75 q
MHz, DMSO-dg) & 156.53, 156.45, 154.87, 136.65, 134.44,
133.49, 132.66, 132.28, 130.14, 128.90, 128.73, 126.93,
126.57, 125.18, 118.73, 115.01, 114.32, 109.43, 66.22, 51.43,
15 47.00, 39.00, 33.81, 11.87; MS (FD) m/e 442 (M+); HRMS (FAB+)
for Cz9H31NO3 calculated 442.2382, found 442.2381.

Preparation 10

20 [3,4-Dihydro-2-(4-methoxyphenyl)-6-methoxynaphthalen-
1-yl][4-[2-(1-bromo)ethoxylphenyllmethanone

0]
Br/\/
OMe
MeO
25 To a solution of the product of Preparation 2 (4.00 g, 10.0

mmol) stirring in 2-butanone (100 mL) at ambient temperature
was added potassium carbonate (2.76 g, 20.0 mmol) and 1,2-
dibromoethane (17.2 ml, 100 mmol).  This solution was
refluxed overnight then filtered and concentrated. The

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



15 Hz, 1H), 4.01 (t, J = 6.4 Hz, 2H), 3.78 (s, 3H), 3.74 (s, 3H),
2.86 (ABg, J = 8.2 Hz, [err]v = 14.7 Hz, 4H), 2.60-2.70 (m 6H), 1.85
.(m 1H) 1‘?{856,65051 = 7.2 Hz, 6H); M5 (FD) - me 487 (MpErrusosithsas
Example 2 [ 3, 4- Di hydr o- 2- (4- met hoxyphenyl ) - 6- net hoxynapht hal en-
1- yI][4 [ 3- (1- pi perdi nyl ) propoxy] phenyl ] ngzhanol

[err] WO 96/ 09051

PCT/ US95/ 12345 -54-

Reaction of the_product of Pre ar t th
l'ithium al unFPGﬁghygﬂ-cﬁal (61'2 J 70612 F'Iy ‘i ﬁ q"ﬁlF(a P H3) 2}\#
SCCQrdhng tgst?e QBOC%%urs gnHEXamiﬁ d.7@aME T LY.y @iz? 3H), 6.98B ta¢ '4
esi red prodyc err

Hz, 2H), 7.28-7 gf %gP'GMé%OG@()% éL)Z[ée {'-]70(55(1**2' iﬁ) é%g
(m 1H), 5. 855(,53H1H)3 2096s(t3HY, 3663 Hz, 2H) 6.4 Hz, 2&)783(91 3H), J3=74
(s, 3H, 2 8 2 0 ( crag .2 O0n(Mec6
12805500 (1 2H%§ 2h): F%66§ o2 BQFKQ 2 anal 3%%%' %¥D§° D?kﬁfz%514
(Merr]). 10H, Found C, 65.96; H, 5.28anple

[ 2- (4 N@thoxyphenyl) 6 nethoxynaphthalen 1-yl][4- [2-

(1-N, N 15 dlethylan1no)ethoxg!ghengl!netggne hydrochlorlde

10 [3,4-Dihydro-2-(4-methoxyphenyl)-6-methoxynaphthalen-
l1-yl]([(4-[2-(1-
hexamethyleneiminyl)ethoxylphenyllmethanone

15

To a solution of the product of Preparation 10 (2.1 g, 4 3
mmol) stlrrlng in dimethylformamide (50 mL) at ambient
temperature was added potassium carbonate (1.8 g, 13 mmol)
and hexamethyleneimine (0.9 ml, 13 mmol). The solution was

20 subsequently heated to 100° C. After stirring overnight, the
mixture was concentrated and the resulting brown oil
partitioned between chloroform and water. The organic
extract was washed with brine, dried, (sodium sulfate),
filtered, and concentrated. The resulting yvellow oil was

25 purified by radial chromatography (ethyl _
acetate/hexanes/methanol gradient) to give 0.95 g (43%) of
the desired product as a yellow oil: IH-NMMR (300 MHz, CDCli)
$7.81 (d, J = 8.7 Hz, 2H), 7.21 (d, J = 6.9 Hz, 1H), 6.81 (d,
J= 8.5 Hz, 1H), 6.60-6.85 (m, 7H), 4.00-4.50 (m, 2H), 3.80

30 (s, 3H), 3.72 (s, 3H), 2.85-3.10 (m, 4H), 2.70-2.85 (m, 6H),
1.50-1.80 (m, 8H); Anal. calc’d. for: C, 77.47; H, 7.29: N,



[err] Reaction of the product of Exanple 20 (1.6 g, 3.3 ﬁﬂD|)i

with 20 hydrochloric acid (100 nL of a saturated ethyl "acetate _
sol utlor\% loPssy! acetate (100 ni) according to the PCT/RESFASHE € 1 n
Q gave a 90%yield of the desired product: IR (KBr)

3416 37, 2935 07, 2835.72, 2575. 30, -58-2437.37, 1624.27, 1608. 84,

1510.45 cnferr]; [err]H—NNR (300 MHz, 25 CDCl [err]) [err] 7.72 (t, J =

8.6 Hz, 2H), 7.15-7. 30 (n1 4FD 7.05 (m 1FD 6 85-6. 95 (n1 SFD

. 6.72 (d J 8.6 Hz, 9 50 nﬁb 92 (s,
3H), 3.83 (23743H) F°3m§5 3C457 25; Hypy. %%,Ne 22013« 3‘§(( )4|“r/e §143 (t, J

= 7.2 Hz, 6i+) M5 (FD) me 470 (Merr] -hydrochloric acid); Anal.

Calc' d. for: C, 30 73.57; H 7.17; N, 2.77. Found: C, 73.80; H, 7.35;

N, 2.77. : W96/ 09051

PCT/ US95/ 12345 Example 25 : - 55-

Exang e 23 [ 2- (4- N@thoxyphenyl) 6- met hoxynapht hal en-1-yl] 4-[3-

5 (1- p rd|n I)propoxyiphenyl]nethane hydr ochl ori de
[err] {3 ydro- -methoxyphenyl)-6-methoxynaphthalen-

1-v1][4-[2-(1-
hexamethyleneimine)ethéxy]phenyllmethanol

10

.To a suspension of lithium aluminum hydride (0.3 g, 7.2 ﬁmol)_
stirring at 0° C in THF (40 mL) was slowly added a solution
of the product of Preparation 11 (1.8 g, 3.6 mmol) in THF (25
15 mL) over a 5 minutes period. The reaction mixture was
allowed to warmed to ambient temperature. After 1 hour, the
mixture was cooled to'0° C and quenched carefully with water
(0.4 mL). To this solution, sodium hydroxide (1.2 mL of 15%
w/w aqueous solution) was slowly added followed by water (0.4
20 mL). After stirring for 30 minutes, the mixture was filtered
and the solids were washed thoroughly with THF. The filtrate
was concentrated to give 1.71 g (93 %) of the desired product
as a white foam which was used without further purification:
1H-NMR (300 MHz, CDCl3) & 7.34 (4, J = 8.5 Hz, 2H), 7.20-7.30
25 (m, 3H), 6.80-6.90 (m, 4H), 6.73 (s, 1H), 6.55 (m, 1H), 5.88
(s, 1H), 4.06 (¢, J = 6.3 Hz, 2H), 3.81 (s, 3H), 3.76 (s,
3H), 2.85-3.00 (m, 4H), 2.75-2.85 (m, 4H), 2.63-2.75 (m, 2H),
2.95 (m, 1H), 1.60-1.75 (m, 8H); Anal. Calc’d. for: C,
77.16; H, 7.65; N, 2.73. Found: C, 77.33; H, 7.79; N, 2.71;
30 MS (FD) m/e 513 (M+).

A



Reaction of the product of Exanple 21 (1.5 g, 2.9 mmol) with 10

hydrochloric acid (50 nL of a saturated ethyl acetate solution) in
ethyl acetypy9ehdng; M) according to the procedure I N PEBMISHR12345 gave
“a 97% vyield of the desired product: 1H NMR (300 MHz, CDCl[err])

[err] 7.70-7.80 (m 2H), 7.42 (d, J = 8. 494 1H), 7.15-7.30 (m

3H), 7.05 (m 1H), 6.85-6.95 (m 4H), 6.69 15 (d, J = 8.6 Hz, 2H)., 4.34
(s, 2H), 3.97-4.03 (m 2H), 3.92 (s, 3H), 3.82 (s, 3H), 3.50-3.60
(m 2H), 3.05-3.20 (m 2H), 2.57-2.70 ( 2H), 2.20-2.50 (m 4H),
1.80-2.00 (m 4H); M (FD) m drochloric acid); Ana
Calc'd. for: C, 74.49; H, 7.20; N, 2. 63 Found: C, 74.74; H, 7. 36
N, 2.75. 20

[2(4-hymwmy&hmﬁﬁ)M&H%&ﬁ%&?ﬁ&ﬁﬁ%éfeﬁgﬁRﬁT¥§§R£¥halen'l'Yl][4'[2'
(1- N, N-di et hyl am nt} ehlexsanetbinlieneininyl)ethoxy]lphenyl]lmethane

HC1 5 WO 96/ 09051 hydrochloride salt
PCT/ US95/ 12345 - 56-

Reacti-on of the product of Exanple 22 (1 32 g, 2.60 nmol)

000

_ To a solution of the product of Example 25 (1.7 g, 3.3'mmol)
10 stirring in ethyl acetate (100 mL) at ambient temperature was
added hydrochloric acid (100 mL of a saturated solution in
ethyl acetate). The resulting mixture was concentrated to
give 1.66 g (94%) of the desired product which was used
without purification: IH-NMR (300 MHz, CDCl3) § 7.48 (t, J =
15 8.9 Hz, 2H), 7.43 (d, J = 8.6 Hz, 1H), 7.20-7.35 (m, 3H),
7.10 (m, 1H), 6.85-7.00 (m 4H), 6.75 (d, J = 8.6 Hz, 2H),
4.45-4.60 (m, 2H), 4.37 (s, 2H), 3.94 (s, 3H), 3.85 (s, 3H),
3.55-3.70 (m, 2H), 3.40-3.50 (m, 2H), 3.00-3.20 (m, 2H),
2.10-2.25 (m, 2H), 1.80-2.00 (m, 4H), 1.60-1.80 (m, 2H); 13C-
20 NMR (75 MHz, DMSO) & 155.6, 137.15, 134.29, 134.19, 134.08,
132.29, 130.15, 129.01, 128.79, 127.28, 126.91, 125.95,
124.94, 118.63, 114.61, 113.70, 106.79, 62.42, 55.20, 55.13,
55.10, 54.85, 54.10, 33.77, 30.44, 26.05, 22.72; Anal.
_ Calc'd. for: C, 74.49; H, 7.20; N, 2.63. Found: C, 74.73;
25 H, 7.16; N, 2.62; MS (FD) m/e 495 (M+ -hydrochloric acid); IR
(KBr) 2934.10, 2862.73._2835.72, 2448.94, 1624.27, 1608.84,
1511.42 cm-1, '

MeO



with boron trichloride (10.0 nm., 117.0 mmol) in 1, 2- di chl or oet hane

(30 nL) according to the procedure in Exanple 5 19 gave a 76% yield of
t he desi uct as a white powder: IR (KBr) 33 65,
.1734. 23, “@%{Q&@g 1610. 77, 1509. 49 cnerr]; 1H NI\/Rﬁ(égg!g”n%&753
DVSO-d[err]) [err] 9.62 (s, 1H), 9.43 (sgolH), 7.56-7.70 (m 2H),
7.24 (d, J = 8.4 Hz, 1H), 7.00-7.15 (m 3H), 6.95 (m 1H), 6.82 (d,
J =8.6 Hz, 2H), 6.65-6.78 (m 10 4H), 4.23 (s, 2H), 4.00 (t, J = 6.4
Hz, 2H), 2.65-2.75 (m 2H), 2.40-2.60 (m 4H), 0.90 (t, J = 7.1 Hz,
6H) ;. 13C-NWR (75 VMHz, DMVSO-d 156. 53, 156.45, 154. 87,
136. 65, 134.44, 133.49, 132.66, 132.28, 130.14, 128.90, 128.73,

126. 93, 126. 57, 125.18, 118.73, 115.01, 114.32, 109.43, .66. 22

51.43, 15 [22%4g@vdpoyyphenyl) -srhyArexypephthalenr Y] [dr 1 FABY)
LOF(Ierﬂf{igr]Nﬂ?ﬁéiaﬁ&hﬁ#Eﬁﬁdiﬁﬁ&ﬁBBchBW#¥bﬂéﬂyﬂa&hthane,
reparation

[ 3, 4-Di hydr o- 2- (4- nethoxyphenyl) 6- n@tho
1-yl][4-]2-(1-bronp)ethox

To a solution of the pro uct of
nmml ) stirring in 2-butanqne (100 ni) at
added pot assi um car bonat e - g, 20.0
(17.2 m, 100 mmol ). This solution was
filtered and concentrated. The 30 ) brown oil was purified by
flash chromat ography (silicaHgel, ¥et hyl acet at e/ hexanes) to give
4.40 g (89% of the desired product as a brown oil. [err] H NWR (3oql
VHz

xynaphthalen-

[err]
|arat|on 2 (6 00 g, 10.0
m-rature was
7 di br onoet hane
rxed overni ght then

. To a solution of the product of Example 26 (1.3 g, 2.4 mmol)

stirring in 1,2-dichloroethane (30 mL) at 0° C was added

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

15 crude_material_was dissolved in 20% methanol/chloroform and
subsequently washed with saturated sodium bicarbonate and
brine. The organic extract was dried (sodium sulfate),
filtered, and concentrated. The resulting brown foam was
pﬁrified by radial chromatography (ethyl =

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

25 1H), 9.41 (s, 1H), 7.55-7.70 (m, 2H), 7.24 (d, J = 8.5 Hz,
1#), 7.00-7.10 (m, 3H), 6.95 (m, 1H), 6.81 (4, J 8.6-H2.
2H), 6.70-6.78 (m, 4H), 4.23 (s, 2H), 3.91 (t, J = 6.0 Hz,
2H), 2.70-2.80 (m, 2H), 2.55-2.70 (m, 4H), 1.40-1.60 (m, 8H);
Anal. Calc’d. for: C, 79.63; H, 7.11; N, 2.99. Found: C,

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

cm-1,



MO 96/ 09051 | | PCT/ US95/ 12345
-57- cDCl [err]) [err] 7.81 (d, J = 8.7 Hz, 2H), 7.18 (d, J = 8.7

Hz, 2H), 96,09§ 86 (d, J = 8.6 Hz, 1H), 6.76 (d, J = 8.7 Irlc:l‘nISb511236578
“(d. QoL e, 2H), 6.60 (m 1H). 4.26 (t. J = 6.1 Hz, 2H), 3.78
(s, 3H), 3.70 (s, SFD, 3.60 (t, J =6.4 Bp1-2H), 3.01 (t, J = 5 7.7
Hz, 2H), 2.75-2.85 (m 2H); Anal. Calc'd. for: C, 65.73; - H 5.11
Found: C, 65.96; H, 5.28. Preparation 11
10 [ 3, 4- Di hydr o- 2- (4- met hoxyphenyl ) - 6- et hoxynapht hal en-
1-yl][4-[2-(1- - hexaneﬁﬁ#%@%ﬁ?ﬁ?ﬂ%k}é%hoxy]phenyl]nethanone
[err]. 15 To a solution of the product of Preparation 10 (2.1 g,

?é?rper ature vva!s) fﬂg&r’%ﬁgég‘l wg?%&%tgg{%dg 8'5 ]lgL M'}fr@yﬁg =
I (0 et
5 n' methano
rOWN ol ar

concentrated and the resulTing |t|oned et ween

chl orof orm and water. The organic extract was washed with brine,
dried, (sodiumsulfate), r/“\ d concentrated. The resulting
-yellow oi |l was 25 puri fii e dkby radi a onatography et hyl

acet at e/ hexanes/ net hanol gragi€ent) to g 0 N € t he

desi red product. as a yellow oil: [err]H—NNR (:00 CDCl [err])

[err] 7.81 (d, J = 8.7 Hz, 2H), 7.21 (d 3 R H, 6.81 (d,

J= 8.5 Hz, 1H), 6. 60 6.85 (m 7H), 4.00 .80 30 (s, 3H,

3.72 (s, 3H), 2.85-3.10 (m 4H), 21&9-

_ 6H) | 1.50-1.80 (m
8H); Anal. Calc'd. for: C, 77.47 .

Reaction of the product of Preparation 10 (2.1 g, 4.3 mmol) ,
10 morpholine (1.13 mL, 12.9 mmol), and potassium carbonate
(1.78 g, 12.9 mmol) in DMF (50 mL) according to the procedure
in Preparation 11 gave a 80% yield of the desired product as
a thick oil: IH-NMR (300 MHz, CDCl3) & 7.83 (4, J = 8.7 Hz,
2H), 7.60 (m, 1H), 7.20 (d, J = 8.8 Hz, 2H), 6.88 (d, J = 8.7
15 Hz, 1H), 6.65-6.80 (m, 5H), 4.05-4.20 (m, 2H), 3.80 (s, 3H),
3.73 (s, 3H), 3.70-3.80 (m, 4H), 2.90 (t, J = 7.9 Hz, 2H),
2.75-2.85 (m, 4H), 2.50-2.60 (m, 4H); MS (FD) m/e 499 (M+);
Anal. Calc’d. for: C, 74.53; H, 6.66; N, 2.80. Found: C,
74.75; H, 6.58; N, 2.83. | |
20
Preparation 13
[3,4-Dihydro-2-{4-methoxyphenyl)-G-methoxynaphthalen-
_ ' 1-y11(4-[2-(1-(3,3- _
25 . dimethyl)pyrrolidinyl)ethoxy]phenyl] methanone




WD 96/ 09051 PCT/ US95/ 12345

- 58- 2.74. Found: C, 77.25; H 7.16; N, 2.71; M5 (FD- mle 511
(M) . Example 25 5 :

[3,4-Di t%’/ ,09£5’(4 met hoxyphenyl ) - 6- met hoxynapht hal en- PCT/USHSN345
1-yl][4-[2-(1- hexamnet hyl.ggpei m ne) et hoxy] phenyl ] net hanol

[err] 10 To a suspension of lithiumalum num hydride (0.3 g, 7.2
nmol ) stirring at O[err] Cin THF (40 m.) was slowly added a solutlon
of the product of Preparation_ 11 (1,8 i n THF (25_15

over a 5 niRafEdcpepfolihe Fm‘éd‘l“é‘éc?# o‘“ng?ﬁ’a}&al}rJé’W\éso graf- éwé‘ﬂlog-b war med

to anbi ent 3Lsrra@mat:ny@pyﬁ-bﬂdﬂnémm.2tc_h,e 12 mmol)Ni >atzmr @owass@uml ed to 0 C

and quenched_care uII th te . ) TQ th| sodi um
hydr oxi de CTTI°RE ‘%5529' 15" mmyg a‘ofbé%%fg éoc{st%‘\’“&n)ac\ﬁé’é’ wLFJ Ehed
f ol | owed bprmaedurecm Eﬁeparam)on JAItgav&tai rédn yifedd 3@ nrhauties;.re&e

m xtygre Wa§r8ab1:€r3§ a thickahfh! hﬂrﬁiﬁmﬂ%\w @m\éast’:ﬁélghos Ommi y(dM gh THF.
The filtra was concentrated to |ve 1. of desired

product = 8.73Hza %H?te”b%m{@\hl%h-vﬁa JHed Z\H)t:h%u Gi dﬂt hér-p&rﬁfﬁéatlon
[err] HNNRlﬁWOG'V‘T'Z 6@1@' hﬁ”iﬁl)[%rd? 7(634.J(¢ 8J. 6‘}1& , 0267, 3"&50 7m20 7.30

. 25 (m 90 (m
(s, 1H), 41% (8 °§ ime g“f—iz 39 ‘% %’('53 %7#0 ‘53 '5?6”( 55 85°Tn,
| 2H), 2.73-2.86 (m, 4H), '2.64-2.75 (m, 2H), 2.04 (s, 2H), 1.60
10 (t, J = 6.9 Hz, 2H), 1.07 (s, 6H); MS (FD) m/e 511 (M+).

. .

[3,4-Dihydro—2-(4-methquphenyl)-6-methoxynaphthalen-
15 1-y1][4-[2-(1-m6rpholihy1)ethdxy]phenyl]methanol

'/\N/\/ °

MeQ

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

20 with lithium aluminum hydride (0.3 g, 7.2 mmol) in THF (65
mL) accdrding to the procedure in Example 25 gave a 98% yield
of the desired product as a white foam: lH-NMR (300 Hz, CDClj3)
8 7.39 (4, 8.7 Hz, 2H), 7.20-7.30 (m, 4H), 6.80-7.00 (m, 3H),
6.73 (m, 1H), 6.55 (m, 1H), 5.86 (4, J = 4.2 Hz, 1H), 4.09

25 (¢, J'= 5.6 Hz, 2H), 3.80 (s, 3H), 3.70-3.80 (m, 4H), 3.76

' (s, 3H), 2.85-3.00 (m, 2H), 2.75-2.85 (m, 2H), 2.65 (m, 1H),
2.55-2.65 (m, 4H), 1.05-1.10 (m, 2H); MS (FD) m/e 501 (M+);
Anal. Calc‘'d. for: C, 74.23; H, 7.03; N, 2.79. Found: C,
74.51; H, 7.18; N, 2.79. '

e}



3H), 2.85-3.00 (m 4H), 2.75-2.85 (m 4H), 2.63-2.75 (m 2H), 2.95

(m 1H), 1.60-1.75 (m 8H); Anal. Calc'd. for: C,

N, 2.73. FQudékmopsy 77-33; H 7.79; N, 2.71; 30 M5 (FD) nm pCHUSYS(1bA4S.

WD 96/ 09051 , PCT/ US95/ 12345

- 59- Bx#@lpl e 26

[ 2- (4- N@thoxyphenyl) 6- nethoxynaphthalen 1-yl][4-]2-

(1- hexanet hyl enei m nyl ) et hoxy] phenyl ] mret hane 5.

hydrochl ori de salt . lerr] To
a solution of the product of Exanple 25 (1.7 g, 3.3 mol) 10 stirring
in ethyl acetate (100 nL) at anbient tEspBRISULZIWas added

hydrochl oric acid (100 nL of a saturated solution in ethyl acetate).
The resulting m xture was concentrated to give 1.66 g (94% .of_the

77.16; H, 7.65;

desi red prodwﬂ3mﬁr&4hﬁéres@d(4‘methM¥¥BBFnMﬁ%Tﬁt&PWHP*Y?EPFﬁ4?®ﬁP
743(d J =

(300 MHg, CDO[err]) [err] 7.48 ({-yd [4512- (1% @6 2H),
8.6 Hz, 1H), 7.20-

C L g 2O ety P R rrog sa a1 Vo HByr bnelv Y RQey RG]

3.85 (s, 3H), 355370(m 2H) , 340350(m 2H) ,
2H) , 2.10-2.25 (m 2H),

20 NVR (75 MHz, DMSO)- 8 15 137 15,
132. 29, 130. 15, 129 01, 128. .28, 12

.29, 134.19,

3.00-3. 20 (n]

4H), 1.60-1.80 (m 2H); 13C

134. 08,

OMe

10 Reaction of the product of Préparation 13 (1.3 g, 2.5 mmol)
with lithium aluminum hydride (0.2 g, 5.0 mmol) in THF (65
mL) according to the procedure in Example 25 gave a 98% yield
of the desired product as a white foam: 1H-NMR (300 MHz,
CDCl3) & 3.33 (4, J = 8.6 Hz, 2H), 7.20-7.30 (m, 3H), 6.80-

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

(s, 1H), 4.04

(¢, 3 = 6.1 Hz, 2H), 3.79 (s, 3H), 3.74 (s, 3H), 2.80-2.95

(m, 4H), 2.60-2.75 (m, 4H), 2.42 (s, 2H), 2.20

(m, 1H), 1.85

(m, 1H), 1.61 (m, 1H), 1.08 (s} 6H); MS (FD) 513 (M+); Anal.
calc’d. for: ¢, 77.16, H, 7.65, N, 2.73. Found: C, 77.33;

20 H, 7.51; N, 2.68.

[2-(4-Methoxyphenyl)-64methdkynaphthalen-1-yl][4-[2-
25 " (1-morpholinyl)ethoxylphenyllmethane hydrochloride

o

O/\/

~ HC1

OMe

75



124. 94, 118.63, 114.61, 113.70, 106.79, 62.42, 55.20, 55.13, 55 10,
54.85, 54.10, 33.77, 30.44, 26.05, 22.72; Anal. Calc'd. for:

74.49; N, 2.63. Found: C, 74.73; 25 H, 7.16; M5 (FD)
m e 495u’ﬂ;%/&ﬁ§)dr ochloric acid); IR (KBr) 2934.10, P‘%Lé%%s’%’“zs% 72,
2448. 94, 1624.27, 1608. 84, 1511.42-cnferr]. WD 96/ 09051
PCT/ US95/ 12345 ' -60- .

Exanpl e 27 _ [ 2- (4- Hydr oxyphenyl ) - 6- hydr oxynapht hal en- 1-yl ] [ 4-[ 2-

- (1- hexanet hyl enei m nyl ) et hoxy] phenyl ] ret hane 5

[err] To a solution of the product of Exanple 26 (1.3 g, 2.4

mol ) Reaciion’ lorfgthe éraddbﬁhbﬁrﬁﬁéﬁﬁl‘@ 18011 ? 3G \ﬁﬁx%lqddfi@P
boron tri &HQOEFS&P éi The resul tcgn% ar k urple

sol ution &co9€Fﬂ| PO, aﬂﬁlénﬁa?¥ﬁﬁﬁﬁ t§pi¢tion in ﬁﬁhﬁlsealed
tube then axmtlate )t dnOkehy]l Ecet&béhanom 25 a&aoﬁuﬁng to théSngkhﬁﬁﬁéed
overg a per;i0 n as evo tio nd _t he
resultlng so%’xt%gn ﬁgwgg %ﬁ%e%t?g%égye*ﬂ oﬁ the d gﬁlilaﬁag

di ssol ved Whi teo &Ry ha?rlirmm 6380 Mz ar@PCl3) § 7sﬁ@s'éq&5nfmy Wdlsheth 44 t h
sat ur at ed dizum ki @agbon and The tnpact was
dried (soé?ﬁnPguI?ag bS . &7 2? T 5 40,Hgngﬁ%oncentratgép($ﬁ 4?IZéulting

brown foafi-Uds6-86 (m'paﬁpfléd59y4r@@|§m ok AR-HptHP (@ hyH) 20
acet at e/ t 3i.eBhwl.agi ng/, netihansl s hexanesn gy agli @nt st BHI,0% . 89-3.70 (m,

10 2H), 3.40-3.50 (m, 2H), 3.00-3.20 (m, 2H); MS (FD) m/e 483
(M+ -hydrochloric acid). ‘
Exanple 331
15- [2-(4-Methoxyphehy1)-G-methoxynaphthélen-l-yi]t4-[2-
(1-(3,3~-dimethyl)pyrrolidinyl)ethoxy]lphenyl]methane

‘hydrochloride

20
Reaction of the product of Example 29 (1.2 g, 2.4 mmol) with
hydrochloric acid (100 mL of a saturated solution in ethyl
acetate) in ethyl acetate (100 mL) according to the procedure
in Example 26 gave a 92% yleld of the desired product as a

25  white foam: IH~NMR (300 MHz, CDCl3) & 7.29 (t, J = 9.3 Hz,
2H), 7.41 (4, J = 8.2 Hz, 1H}, 7.15-7.30 (m, 3H), 7.19 (4, J
= 6.8 Hz, 1H), 6.85-7.00 (m, 4H), 6.73 (4, J = 7.52 Hz, 2H),
4.48 (s, 2H), 4.35 (s, 2H), 3.93 (s, 3H), 3.83 (s, 3H), 3.60
(m, 1H), 3.15-3.50 (m, 2H), 3.15 (m, 1H), 2.76 (m, 1H), 2.05

30 (m, 1H), 1.85 (m, 1H), 1.75 (m, 1H), 1.33 (s, 3H), 1.22 (s,
3H); MS (FD) m/e 495 (M+f—hydrochloric acid): Anal. Calc’d.



tan solid. This . material was dissolved in ethyl acetate then washed

W th saturated sodi um bi carbonate. The organic extract was
concentrat%? B&Rﬂs e 0.60 g (54% of the desired pr odpetuees/f3di t e
foam [err Lt ¥300 MHz, DMSO-d[err]) [err] 9.64 (s, 25 1H), 9.41 :
(s, 1H), 7.55-7.70 (m 2H), 7.24 (d, J = &¢x.Hz, 1H), 7.00-7.10 (m
3H), 6.95 (m 1H), 6.81 (d, J = 8.6 Hz, 2H), 6.70-6.78 (m 4H), 4.23
(s, ZFD 3.91 (t, J = 6.0 Hz, 2H), 2.70-2.80 (n1 2H), 2.55- 2 70 (m
4H), 1.40-1.60 (m 8H); Anal . Calc'd, for: , 79.63; H_ 7.

2.99. Found: foc 36, 74.49; 38, T42¢ ¥ N 6D 7§°%§ (FBy e 7R68Hy NiZ)J'SFR
(KBr) §363. 3%, 2926.39, 2855.98, 1734. 23, 1704 33, 1610.77, 1509.49
cnjerr]. WO 96/ 09051

PCT/ US95/ 12345 -61-

Preparation 12 [ 3, 4- D hydrExampdeneBBoxyphenyl ) - 3, 4-di hydr o- 6-
nmet hoxypapht hal en-1-yl][4-[2-(1- 5

nor phol ' nyl ) et hoxy] phenyl ] net hanone [err

]
Reaction of tRe (fvivéroxyphepydadiibrhydroxyngphsha kemt-vid (4-[2-(1-

morphol i ne (1.13 nl, 12. 9ygWRins1 £AY 10UESSkYT Ptk th (1.78 g,
12.9 mmol) in DVF (50 nl) gg?tﬁhlnggtg t he p?oce J?g J a?ﬁ Prepar ati on

11 gave a 80%yield of the deS|red prqguct as
! OH

SHha®
LI

Reaction of the product of Example 30 (1.28 g, 2.40 mmol)
with boron trichloride (10 mL, 117 mmol) in 1,2-
"dichloroethane (30 mL) according to the procedure in Example
27 gave a 28% yield of the desired product as a white solid:

15 IR (KBr) 3317.99, 2927.35, 2868.51, 1610.77, 15089.49 cm-t; 1H-
NMR (300 MHz, CDCl3) & 7.75 (d, J = 9.3 Hz, 1H), 7.55 (m, 1H),
7.37 (4, J = 8.5 Hz, 1H), 7.10-7.20 (m, 2H), 6.65-7.05 (m,
'8H), 5.50 (br s, 2H), 4.32 (s, 2H), 4.00-4.20 (m, 2H), 3.70-
3.80 (m, 4H), 2.70-2.85 (m, 2H), 2.50-2.70 (m, 4H); MS (FD)

20 m/e 456 (M+); Anal. Calc’d. for: C, 76.46; H, 6.42; N ,3.07.
Found: C, 76.75; H, 6.44; N, 3.02.

10



athick oil: 1H NWR (300 Mz, CDCl[err]) [err] 7.83 (d, J = 8.7 Hz, )
2H), 7.60 (m 1H), 7.20 (d, J = 8.8 Hz, 2H), 6.88 (d, J 8.7 15 Hz,

é::l)'): 3%%’”&%‘“} 5H), 4.05-4.20 (m 2H), 3.80 (s, 3H), PCTIUS95/§2315’3 (s,

(m 4H), 2.90 (t, J = 7.9 Hz, 2H), - . 75-2. (m 4H),
2.50-2.60 (m 4H); M5 (FD) me 499 (Mhgg- Anal . Calc d. for C, 74.53;
H 6.66; N, 2.80. Found: C, 74. 75 H 6.58; N, 2.83..20
Preparation 13 [ 3, 4-Di hydro 2- _ _
(4- met hoxyphenyl ) - 6- met hoxynapht hal en- - 1-yl][4-
(2-(1-(3,3- 25 di met hyl ) pyEX8mRdieayBiet hoxy] phenyl ]  net hanone
[err] W96/ 09051

PCT/ US95/ 123A45( 4 - Hydroxyphenyl)- -hydrox naphthaﬁgn 1-y11[4-RRgaction

of the prod aratl

3,3- mrmnhyrgyﬁaﬂihsg pyﬁ%?ﬁ%&}“X&%ﬁ?ﬁ?é?@Hhﬁnyl]me?ﬁﬂ%ﬁnate
(1.8 g, 13 mol) in DW (100 nL) accordlng to the procedure in
Preparation 11 gave a 60% f gegired 5 product as a thick
oil:  1H NWR (300 M. 0 (d, J = 8.7 Hz, 2H)
7.18 (d, J = 8.7 Hz, 1 6.73-6.80 (m
3H), 6.67 (d, J = 8.6 : 05 (m 2H), 3.78 (s,
3H), 3.71 (s, 3H), 2.89-3.05 (m (m 4H), 2.64-2.75
(m 2H), 2.04 (s, 2H), 1.60 10 (t, ' 1.07 (s, 6H); M
(FD) mle 511 (). Exanpl e 28

[ 3, 4-Di hydro- 2- (4- met hoxyphenyl ) - 6-4aet e

Reaction of the product of Example 31 (1.2 g, 2.3 mmol) with.
boron trichloride (10 mL, 117 mmoi) in 1,2-dichloroethane (30
10 mL) according to the procedure in Example 27 gave a 58% yield
of the desired product as a white solid: IR (KBr) 3370.07,
2955.32, 2869.48, 1711.08, 1610.77, 1510.46 cm~1; 1H-NMR (300
MHz, CDCl3) & 7.71 (d, J = 9.2 Hz, 1H), 7.56 (d, J = 8.5Hz,
1K), 7.32 (4, J = 8.4 Hz, 1H), 7.10-7.15 (m, 3H), 6.98 (m,
15 1H), 6.75-6.85 (m, 4H), 6.58 (d, J = 8.5 Hz, 2H), 4.28 (s,
2H), 4.11 (t, J = 7.70 Hz, 2H), 2.90 (t, J 5.9 Hz, 2H),
2.82 (t, J = 6.7 Hz, 2H), 2.79 (t, J = 6.7 Hz, 2H), 1.66 (t,
J = 6.9 Hz, 2H), 1.10 (s, 6H); MS (FD) m/e 468 (M+); Anal. .
calc’d. for: C, 79.63; H, 7.11; N, 3.00. Found: C, 79.65;
20 H, 7.24; N, 2.72.

Preparation 14
2-(4-Methoxyphenyl) -6-methoxynaphthalen-1-yl) (4~

methoxyphenyl)methanone

25
MeO

MeO

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



i15 1-yl ][ 4-[2-(1-norpholinyl)ethoxy] phenyl ] net hanol

[err] Reaction of the product of Preparation 12 (1.6 g, 3.2
mmol ) 20 096)'8?6&] l'i t hi um al um num hydride (0.3 g, 7.2 mvlpcrniseihiz4665
‘L) accor O the procedure in Exanple 25 gave a 98%yield of the
desired product as a white foam 1H NWR (gpP0O Hz, CDCl [err]) [err]
7.39 (d, 8.7 Hz, 2H), 7.20-7.30 (m 4H), 6.80-7.00 (m 3H) - 6.73 (m
1H), 6.55 (m 1H), 5.86 (d J = 4.2 Ft, 1FD 4.09 25 =56 Ft

oH). 3.80 (s, 3H), 3.70-3.80 (m 3 el (m
2H), 2.75- 2. meShoRyehgny L) meﬁheﬁPan?nd 778 g 523%5TN§°%>5 I?nz JG?EOI 10
(m 2H); NBKF@)d'iTHy%n‘inl @Nb)anzoqulnonéna| Thélaﬁlﬂxﬁhré otas ChegtébdZ&o H 7.03;

N, 2.79. Foun C 74.51; MD 96/ 09051
PCT/U895/12§' 1uX for 2 hours, theh ali Wey to" ster%t ambien

Exanpl e 29 temperatur® 4£ob BPdhouts(4- Rbehmiyphraywds ccnen heoncergindtadden- 5
1- yI [ [5%- [ 2- (s @v¥ess and the rkiRLA! %EQyﬁéﬂéhduﬁyiﬂeé(%’% enyl ] '

et hanol methylene chloride and washed 3 times with 400 mL of 2N
sodium hydroxide followed by one washing with 500 mL of -
deionized water. The resulting organic layer was separated,
_ dried on sodium sulfate, and the solvent was removed under
10 vacuum. The resulting material was then purified by flash

chromatography (silica gel, 20% eéhyl acetate/hexanes
gradient to yield 4.75 g (80%) of the title compound as a
white foam: NMR QE300 MHz in CDCli: (3.80ppm, s, 3H),
(4.00ppm, s, 3H), (6.75ppm, 4, 2H), (6.85ppm, d, 2H),

15 (7.20ppm, dd, 1H) (7.30ppm, ds, 1H), (7.40ppm, 4, 2H),
(7.60ppm, 4, 1H), (7.75ppm, 4, 2H), (7.95ppm, d, 1H). MS
(FD) me/e 398 (M+); Anal. Calc’d. for: C, 78.37; H, 5.57.
Found: C, 78.55; H, 5.78. '

20 , - Example 34

[2-(4-Methoxypheny1)?6-methoxynaphthalen-l-yl][4-[2-
(1—piperdiny1)ethoxy]phenyl]methane hydrochloride

Sas o U™
_ OO

To 20 mL of propyl benzene were added 240 mg (6.01 mmol) of
95¢% lithium aluminum hydride and 240 mg (0.484 mmol) of the
compound from Preparation 14. The mixture was heated to.
30 reflux for 35 minutes and allowed to cool to ambient _
temperature. To the mixture was carefully added 1 mL of
deionized water followed by 3 mL of 15% sodium
hydrox1de/delonlzed water (w/w), and then another 1 mL of

25 ‘ MeO



[err] 10 Reaction of the product of Preparation 13 (1.3 g, 2.5 muol)
wth Iithiun1a|uninun1hydride (0.2 g, 5.0 mol) in THF (65 mL)

accordin 9 procedure in Exanple 25 gave a 98%yi el d peryse 3‘,ghe
i d Sy SRS

desired as a white foam J[err]H NVR (300 MHz, rr])
[err] 3.33 (d, J =8.6 Hz, 2H), 7.20-7.3@gtm 3H), 6. 80- 15 6.90 (m
4H), 6.70 (m 1H), 6.52 (m 1H), 5.85 (s, 1H), 4.04 (t, J =6.1 Hz,
2H) 379(s 3H) 374(s 3H) 2.80-2.95 (m 4H), 2.60-2.75 (m

2. 42 H,_2-20 1.85 (m 1.61 (m 1H), 1.08
(s "6H) ; NES%JFEB} V(%ﬂr Ar'F € mixture E&chalrxfe@ Fer 15. xmamws A5, N,
2.73. Foundamient/.tehipetitureiand the Ere&1§9tate was removed

S Keiisar. g kbl ROLE A bt B M B Rt (>

[err] chlor:.dAD R09PS1. washed once with brine, dried on sodium

PCT/ 4595/ 1

Reaction of t .eat:'per'O(?ud rotolg?ged] t°2§]?qe§§ Tl})e browr?)gum i i

hydr ochl or iRMTEGied Foo rnadigld @hgamatagﬁapbnlgm@nhmm@me and 19:dcet ate)
in ethyl acRiviyd dndQHTerideRethBfiol 0akh81RERECHY  Srovide the title

compound. NMR QE300 MHz in CDCl3: (1.5S5ppm, m, 2H),
(1.75ppm, complex, 4H), (2.60 ppm, complex, 4H), (2.85ppm, t,

10 '2H), (3.95ppm, s, 3H), (4.05ppm, s, 3H), 4.20ppm, t, 2H),
(4.45ppm, s, 2H), (6.85ppm, d, 2H), (7.00ppm, complex, 4H), ‘.
(7.15ppm, dd, 1H), (7.25ppm, ds, 1H), (7.35ppm, d, 2H),
(7.50ppm, d,. 1H), 7.80ppm, d, 1H), (7.90ppm, 4, 1H). MS (FD)
me/e 481 (M+).

15 . Example 35

;2-(4-Hydroxypheny1)-6-hydroxynaphthalen-l-yl][4-[2-
(l1-piperdinyl)ethoxylphenyl]lmethane

l{ OH

20 HO I I
To a Suspension of the deprotected product of Preparation 12,
such deprotection accomplished via standard procedures as
herein described, (0.51 g, 1.00 mmol) stirring in n-

25 propylbenzene is added Red-a1® (0.87 g, 6.00 mmol), and the
mixture is heated to reflux. After 3 hours, the solution is
cooled to ambient temperature and carefully quenchéd with
excess 1.0 N hydrochloric acid. The resulting biphasic
mixture is extracted with ethyl acetate and the combined

30 organic extracts washed with saturated aqueous bicarbonate,

brine, dried (MgSO4), filtered, and concentrated.
Purification of the crude material by radial chromatography



5 in Exanple 26 gave a 94%yield of the desired product as a
white foan1 [err]HHNMR (300 MHz, CDCl[err]) [err] 7.70-7.85 (m 2H), 7.44

(d, J 8«1@5% 9@) 7.20-7.40 (m 4H), 6.86-7.15 (m 4H), pcTUsIsA2349-6. 86
‘(m 2H), P (m 2H), 4.25-4.50 (m 4H), 3.83-4.10 (m 2H),
3.94 (s, 3H), 3.85 (s, 3H), 3.50-3.70 (m -4¢- 2H), 3.40-3.50 (m 2H)
3.00-3.20 (m 2H) M5 (FD) me 483 (M+ -hydrochloric acid).

Exanpl e 31 [ 2- (4- Met hoxyphenyl ) -6-net hoxynapht hal en-1-yl] 4-[2-

1- hyl I | h h t ha
ﬁydfgcﬁ|g}?ﬁé,éﬁ)J?Q“E%f,dEﬁﬁy&eécgééLB/ﬁggakgg/meghanol/ trlethylamlne
[err] 20 (2.5/2.52@aqYi0Q3 )obrokedesodHet t ot LExmapérid. (1.2 g, 2.4 mol)

W th hydrochl oric acid (100 nL of a saturated solution in ethyl
acetate) in ethyl acetate (100 nl) according to the procedure in

Exanpl e 26 gave a 92%yield of the ﬂlﬂ&L&Eﬂ&Qﬁﬂkﬂﬁas a 25 white foam
1H—NI\/R5(300 MHz, CDOl[err]) 2H) 7.41 (d,

J=8.2H, 1H, 7.15-7.30(m 1H),-
6.85:7.00 (m 4H), 6. 73 :he exampsl;pwllgﬁy:ratmg the, mst?e@dszH; PAS S (s,

2H), 3.93 (Fhméﬂﬂ?adﬁdiat Able13whE used in(Whidh)ths. G@éﬁiﬁg)ﬂé%?

3.15 (m -1H)é % 2.05 30 %Q#SS m 1H)

1H), 1.33 (s°BIPLILprent treatmentsgyps BERINRfe 495 (M- - hydrochlorlc

acid); Anal. Calc d. seventy-flRO@H[OMYE female Sprague Dawley rats

PCTluﬁgﬁllza%aeight range of 200 to 250 g) were obtégggd from Charles

River Laboratories (Portage, MI). The animals were |
bilaterally ovariectomized (OVX) at Charles River
Laboratories, and then shipped after one week. Upon arrival,
they were housed in metal hanging cages and had ad libitum

15 access to food (calcium content approximately 0.5%) and water

for one week. Room temperature was maintained at 22.2° %

1.7° € with a minimum relative humidity of 40%. The
photoperiod in the room was 12 hours light and 12 hours dark.
Experimental groups consisted of 5 to 6 rats.

20 o |
| Rosing Regimen Tissue Collection. After a one week
acclimation period (therefore, two weeks post-O0VX) daily
dosing with test compound was initiated. The test compounds
were given subcutaneously as a suspension in 20% B-

25 hydroxycyclodextrin. Animals were dosed orally, for 4 days.
Following the dosing regimen, animals were weighed and
anesthetized with a ketamine: Xylazine (2:1, V:V) mixture and
a blood sample was collected by cardiac puncture. The

- animals were then sacrificed by asphyxiation with COz, the
30 uferus was removed through a midline incision, and a wet

. uterine weight was determined.

: . £ ifen Stimulation of ; ]
Compound of Formula I |

35 Data presented in Table 1 below show comparative
results among ovariectomized rats (treated only with 20%
cyclodextrin), rats treated with 0.01, 0.1, 1.0, and 10.0



for: C 74.49; H 7.20; N, 2.63. Found: C, 74.70; H 7.18; N, 2.47.
Exanple 32 5 2- (4- Hydr oxyphenyl ) - 6- hydr oxynapht hal en- 1-yl ] [ 4- [2 (1-

nDrpho|| xy] phenyl ] met hane el ’
‘%@Q&ﬂggn of the product of Exanple 30 (1.28 g SPGRUSS zf‘{-"e R

mnth boron trichloride (10 m., 117 mmol pgn 1, 2- "di chl or oet hane (30

m.) according to the procedure in Exanple 27 gave a 28%yield of the

desired product as a white solid: 15 IR (KBr) 3317.99, 2927. 35,

2868.51, 1610.77, 1509.49 cnferr]; [err]H - NVR (300 Mz, CIX]gerr])

[err] 7.75mgdkgJof aBoxifent)an Eﬁﬁ%rﬁrQEQFd with the3papg dgsesgob Hz,

AH), 7. 10- £ a8y Bbn2 u5606§ 1 09, (éﬂd 10 0 m%'?')cg 5f5g @Bfmﬁlazﬂ) 4.32 (S,

2H), 4.00-4.20 (m_ 2 23 5& ﬂa % 85 (m..2H),

2.50-2.70 EAFPAMH KB vlmhz%} and,R2” age (PR andnk { @b <P PRI

76.46; H, 6*43rmila3IOdompound” foximible 146. 75, H, 6.44; N, 3.02.

WD 96/ 09051 _ _ PCT/ US95/ 12345

- 66- - |l e 33 [ 2-

(4- rydroxypheny+7—ﬁehydruxynaphrhareéﬁ¥5§£;¥q —

(1-(3, 3 d|nethyl)pyrrol|d|mybpemany]phenyl]nethane _ -
Tamoxifen ‘Uterine Weight

Formula I Compound (Dose, mg/kg) (% _increase over OVX)
0.0 - o 0.01 . 24.50 |
0.0 . 0.1 - 62.21 q
0.0 . 1.0 | 78.7}

0.0 - | 10.0 - 123.s8!
0.1 0.01 - - 24.4t "
1.0 - 0.01 - 24.81
10.0 0.01 - 6.9
0.1 0.1 - 45.2!
1.0 0.1 34.2%.2
10.0 | 0.1 | 7,92
0.1 ' - 1.0 : 90.1Y
1.0 - 1.0 - 68.1!
10.0 1.0 | 29.91.2
0.1 . - 10.0 92.81:2
1.0 . 10.0 73.81:2
10.0 10.0 - 67.21:2
0.1 0.0 C17.3
1.0 0.0 | -5.6
0.0 -~ 0.0 - __-7.0

<€ 0.05 versus 20% cyclodextrin/OvVX
p < 0.05 versus appropriate tamoxifen group.

8]
]




5 [err] ' Reaction of the product
of Exanple 31 (1.2 g, 2.3 mmol) with "boron trichloride (10 nm., 117
nol ) in 1v¢’o§k,mgproet hane (30 10 ~ L) according to the pporesesasdsn
Exanpl e 27 gave a 58%yield - of the desired product as a white solid:
IR (KBr) 3370.07, 2955. 32, 2869. 48,-71711. 08, 1610.77, 1510. 46
cnferr]; [err]H—NI\/R(300 MHz, CDCl[err]) [err] 7.71 (d,- J = 9.2 Hz,
1H), 7.56 (d, J =.8.5Hz, 1H, 7.32 (d, J = 8.4 Hz, 1H), 710715
(m 3H), 698(m 15 7556. 85

4.28 (s, 4. The ?% data Jemen ra%)kgﬂazt sfglet t(f%rawlé g H?mpsnpd
2.82 (t J = sdﬁllhtzsté’i-&d & 78 ddse bf 10 ghkg #ich tamoxifen, = 6 9

20 5 0o g, oA 00 Gl e e gyl ©
Preparati on 13amoxifen, pantjaulstiiowhsiteadnind sveredxyasphhhghen- 1-yl ) (4-

net hoxyphenyl s Re+&88@Ec ZPoses of tamoxifen. [err] To
50 nL of di oxane were added 6.0 g (15 nmol) of [3, 4-

Di hydr o- 2- (4- met hoxyphenyl ).- 6- met hoxynapht hal en- 1-yl ] (4-



WO 96/ 09051
-67- nmet hoxyphenyl ) net ha

5,6-dic 9g/dogdr bENZOQUi None. The el to pcm;sgrsﬁﬁj‘gx for 2
hour s, Xﬂgn alTowed to stir at a-n;-n§~___~v‘ 2l ature for 60 hours. The

m xture was then concentrated 5 - =t hﬁWp
in 500 nL of nmet hyl ene chl ori de and washed 3 ti nm. of 2N
sodi um hydroxi de foll owed by one washing with 500 nL of

wat er. The resulting organic |ayer ﬁ Isspar at ed, - w“mli ﬂ“\
sul fate, and the solvent' was renoved- ~ vacuum e resitisng”
material was then purified by flash chromat ography (silica gel, 20%
et hyl acet.at e/ hexane i,e ield 4. 7 809%. of the title
conmpound as a ahlte fogésgﬁwgﬁcéé %mk@&n$r1Qﬁ§§%%ﬁq °9F§ Gﬁﬁﬁ

3H), of4nonpphersidat)artsl epmgend carigounds. 8FpfiormdlaEy, 15 '

(7.26ppm dd, 1H) (7.30ppm ds, 1H), (7.40ppm d, 2H), (7.60ppm d,
1H), (7.75ppm d, 2H), (7.95ppm d, . M (FD) RB/e 398 (M+);

PCT/ US95/ 12345
nmol ) of 2, 3-di chl oro-

Anal . Cal c'd. for: C, 78.37;, H 5. .55; H 5.78. 20
Exanple 34 [zﬁasmcngj B 6 =BEi-hq pHt hal en- 1-yl ][ 4-[ 2-
(1- p|perd|nyI)ethoxy]phenyl]nethan- ochlorlge

[err] 25 To 20 niL of propy benzéneRwer e aagded 240 ng (6.01

mol ) of 95% | i t hi um al um num hydri d¢ and 240 ng (0.484 nmol) of the °

conpound from Preparation 14. The m xture
~mnutes and allowed to cool to anbi ent &
was carefully added 1 niL of dei oni

sodi um hydr oxi de/ dei oni zed wat er (

as heated to 30 reflux for 35
7 enperature. To the m xture
ter foll owed by 3 nL of 15(‘

and then another 1 niL of

II
wherein _
either R4 is H or a lower alkyl radical and RS is a
10 lower alkyl radical, or R? and RS are joined together with the
adjacent nitrogen atom to form a heterocyclic radical;
R® is H or a lower alkyl radical;
R? is H, halo, OH, a lower alkyl radical, or is a
buta-1,3-dienyl radical which together with the adjacent
15 benzene ring forms a naphthyl radical;
' R® is H or OH; and
n is 2;
or a pharmaCeutioally acceptable salt thereof,
wherein said formula II compound is administered to a woman
20 for the treatment or prevention of breast carcinoma,
comprising concurrently or sequentially administering to said
woman a compound of formula I |

This Sheet Has Been R

(S Iill



WO 96/ 09051 _'”j PCT/ US95/ 12345
- 68- dei oni zed mater The [A=t=or= e-ARS -_LLLed for 15 m nutes at

anbi ent t 1€ and the preci p|F§Hl§ Wm@ﬁ@]&ééé D
TR N

Vac ulRar/Us95/12345
filter. | i quor was the dlluﬂeﬂbmmﬁm met Nyl ene chl ori de
(100 nL), washed once with brine, dried ORTSOOFERT sul fate, and
rot ovaped to dryness. The brown gum was purlfled by radi al
chromat ography on a 4 mm plate and 19:1 - met hyl ene chl or1 de: net hanol

as eluent to provide the fit conpound NVR QE3
cDC [err]: (1.55ppm m iT‘CH”n_?- g conpl eX ﬂﬂ)llmllmllﬂmllllll
conplex, 4H), (2.85ppm t, 10 2H) , 5bpm - s, , G5ppm Ms,s
4.20ppm t, 2H), (4. 45ppm s, 24 85ppm d 2H) (7.00ppm
conpl ex, 4H), (7.15ppm dd, 1H) ppm ds, 1H), (7.35ppm d,
2H) , (7.50ppm d, 1H), 7.80ppm d, (7.90ppm d, 1H. M (FD)
me/e 481 (M+). 15 5

[ 2- (4- Hydr oxyphenyl ) - 6- hydr oxynapht hg
(1- pi perdi nyl ) et hoxy] phenyl ] met hane
suspensi on of the deprotected produi
deprotection acconplished via stangs herein
described, (0.51 g, 1.00 nmol) sgirril propyl benzene i s added
Red-Al (0.87 g, 6.00 mmol ), and the m xture is heated to refl ux.
After 3 hours, the solution is cool &d to ambi ent tenperature and

careful |y quepgdeshiaM th _
Rl is -H, -OH, -0(C1-C4 alkyl), -OCOCgHs, -0CO(C1-Cg
5  alkyl), or -0S0z(Cs-Ce alkyl); . '
R2 is -H, -OH, -0(C;-C4 alkyl), -OCOCgHs5, -OCO(C1-Cg
alkyl), or -0SOz(Cs4-Ce alkyl); |
n is 2 or 3; and

R? To a
such

R3 is l-piperidinyl, l-pyrrolidinyl, methyl-1-
10 pyrrolidinYl) dimethyl-1-pyrrolidinyl, 4-morpholino,
dimethylamino, diethylamino, or l-hexamethyleneimino;
or a pharmaceutically acceptablé.salt thereof.

2. A method according to Claim 1 wherein said
15 formula II compound is a compound wherein
R4 and R® each are methyl:;

6 3 .
R® is ethyl; heet Has Been Replaced

e io m an ' _ Hll\l\\\lll\\\\\I\l\\ll\

20 'n is 2;
or a pharmaceutically acceptable salt thereof.

[ ————

3. A method according to Claim 1 wherein said
formula I compound is a compound wherein
25 : Rl and R2 each are -OH;
" R3 ig l-piperidinyl; and
-n is 2; ' '
or a pharmaceutically acceptable salt thereof



hasi c m xture is
organi c extracts

bri ne, r,,@gmg {Mssqe”])

excess 1.0 N hydrochloric acid
extracted with ethyl acetate a

washed 'tgm@@%urated agueous

filtered, oncentrat ed. _ f the crude materi al

radi al chromat ogr aphy WO 96/0%951

PCT/ US95/ 12345 -69- . (silica
gel, ethyl acetate/hexanes/ nethanol/ triethylam ne (2.5/2.5/0.7/0.3)
prOV|des the title material. Test Procedure
5 %nemmethpdpacaprdnngptgc@a@m 2 wherein said In the

exanpl es okl hati BembBEnd®iE 8 Scop SR wherein MenOpausal - type model was

used in which the uterine regsponse - of different t mrents was
det er m ned. R' and R¢ epchAxe (1R day ol d femal M
rats 10 (melghtnﬁamgeloblgeﬁlagngﬁp &nd wer e obtalned

s Laboratories Portgh The animal s were l n@l
ova i ectom zed ( arles Rlver._ Laboratorles aﬁd k

after oneomeakphhmmacemtlually acceptdliby ssdnte thexsed.i n netal hangi ng
cages and had ad |ibitum 15 access to food (cal cium content

approxi mately 0.5% and water- for one week. Room tenperature was
mai nt ai ned at 22.2[8rr] A method1a¢perd}nqzumt¢ﬂanmn4nwhﬁnaunagax¢e hum dity
of #0% Thgrmula 1 EBALGRSAI DS L tﬂafdfé&maﬁael%aheueﬁe&eeht and 12 hours
dar k. Experi me groups consi sted of to 6 rats. Dosi ng
Re&pnen Ti ssue Collection. After a one week accllnatlon peri od

(therefore, two weelgs poat me¥X¥bddak! ¥laimed iflCSmdbMidliainest @@nsound Wa‘
initiated, hThe t est. $ nP T i ven sugcut neousl f
suspensi OHPFREIBoSRAf TOrAIS T GRARQHAF G nFREFE R e o s ed
orally, fop dhdagéministratian |afvisaid omudiandIr egmpoundani nal s wer e

wei ghed and ~ anesthetized with a ketam ne: Xylazine (2:1, V:V)
m xture and a bl ood sanple was col |l ected by cardiac puncture The
anlﬁals were then sacrlfBc@étbydaéﬁhyiaameénlmm4¢Y(QﬁzChﬁ%@S 5

wherein said formula.I compound is administered sequentlally
to the administration of said formula II compound.

8. A pharmaceutical composition comprising an

20 effective amount of a first component which is a compound of
formula II '
R’

RYRSN(CH;) ;0 C=C— '
R \==/
ect Has Been Reraced

« HIl\I\\\lIl\Hl\IlI\ i

either R¢ is H or a lower alkyl radical and RS is a
lower alkyl radical, or R% and R® are joined together with the

'adjacent nitrogen atom to form a heterocyclic radical;

Ré is H or a lower alkyl radical;

IT
25 wherein



- 30 uterus was renmoved through a mdline incision, and a wet
uterine wei ght was determ ned. E S 10 Tanoxi fen Stinulation
| -

. of Rat Utg«r(#é?‘égfle L bel OCorrpound OWTIEB$@ . AQ PCT/USISAL S

presented’l w show conpacrati

-ovatiectom zed rats (treated only Wi th 2046 cycl od

treated with 0.01, 0.1, 1.0, and 10.0 VO 98/ ogoﬁm"“'"m,ﬂm,ﬂim
PCT/ US95/ 12345 f
tanmoxi fen, and rats treated with the same doses of t anoxi f en pl us

0.1, 1.0, and 10.0 ny/KGg i Ha hadeul 88 a lowegoapkyihdradiom} c oW s 4 and

$[ e r] 13” ° ‘Kt and RArenly 1 %a&:.@bme{thbHY{:ogether(wiﬂﬁ n@ﬁ@ dafevgund” for
abl e

req

Tr eat ment benzene ring forms a naphthyl radlcairam)X, fen Ut erine
wei ght For mulr® lisCoimpeumei; and (Dose, ng/ k) (% i ncrease over
OVX) 0,0, 0.01 24.5[err]
0.0 ° | ’b.’f%' 62.2[err] 0.0
1.0 7&r7[emijarmaceutically accept@ble salt thereof, 10.0
;2134[5?” ] wherein said firftogof]nponent is admini%t%lg)ecﬁ’lto a woman for
24.8[err] the treatment orjprgvention of breast gamger, and an 6.9
0.1 effectlve ﬁxo?hnt of a second coﬁéoﬁéﬁérx]lhlch is a compound b0
0.1 £ 4. 2[ err] 0.1
7.9[ equ'] ormula I
' R3e==(CH2) n===0
RZ
Rl
I
wherein -
15 'R is -H, -OH, -0(C;-C4 alkyl), -OCOCgHs, -OCO(C1-Cg

alkyl), or -0SOz(C4-Ce alkyl);: o
R2 is -H, -OH, -0(C1-C4 alkyl), -0OCOCgHg, -0CO(C3-Cg
alkyl), or -0S05{C4-Cg¢ alkyl);
_ n is 2 or 3; and
20 R3 is 1l-piperidinyl, l-pyrrolldlnyl methyl -1~
pyrrolidinyl dimethyl-1-pyrrolidinyl, 4-morpholino,
dlmethylamlno, dlethylamlno, or 1- hexamethylenelmlno,
or a pharmaceutlcally acceptable salt thereof,
wherein said second component is administered for minimizing
25 the uterotrophic effect induced by a formula II compound,
' together with a pharmaceutically acceptable carrier,
excipient or diluent.

This Sheet Has Been Replaced

(R I




90.1[ err] : 1.0

0.1 1.0

1.0 68. 1[err]- = 10
Sg g% g;r%wo 96/09051 | 'errl- 8 1 ..js%:iﬂgég ?g&rg PCT/US95/12345
73.8[err] 10. 0 " 7e- .

g o] 0o 7 oo o0 [NWmIMMmIm -

0 0 rr]. 0. 05 versus 20@6cyc|odextr|n/OVX
p [err] 0.05 versu% app@o%??%ﬁ%ﬁ% ¥ sempasdsion according to

PCT/US95/123ﬂﬁa1m QYW Thid formula II compound is a compound -71-
These data denpnstrate that the formula | conpound, admini stered at a
dose of 10 %EFﬁﬁth t anoxi f en, significantly antagoni zes the
uterine stinmulatory efR%mandﬁR each areoretbyl; particul arly when
adm nigtered with h'9h§‘ E¥:herapeut|c doses of tanoxifen. 72 .
W Calma1l. A use o fomﬂﬁ : _
R7 R? is H;

R® is H; and

n is 2;

or a pharmaceutically acceptable salt thereof.

10
10. A pharmaceutical composition according to

Claim 9 wherein said formula I compound is a compound wherein

R! and R? each are -OH;
R? is piperidinyl; and

15 _ n is 2; |

| or a pharmaceutically acceptable salt thereof.

11. A pharmaceutical composition as claimed in any
of Claims 8 to 10 wherein said pharmaceutically acceptable
20 salt of a formula I compound is the hydrochloride salt.

12. The use of a compound of formula I

R3== (CH,;)n=0,

25 _ B |
wherein
Rl is -H, -OH, -0(C1-C4 alkyl), -OCOCgHg, -OCO(C1-Cg

alkyl), or -0SO2(C4-Ce alkyl);
-

- This Sheet Has Been R

T ﬁll



<[err]

wherein eit erel.ls H or_a | ower al kyl radical

and Rlerr] is a | ower al kyl radi ca| TH® SHi 'ETHAR[@’E’Q\J ﬂand Rlerr] are joined
t oget her wolokpsgde adj acent nitroggp at omEFestepm a | [RCTAISHS/1234 C
radical ; Rlerr] is Hor alo : R[err] Is—aH,
hal o, OH, a lower alkyl radical, or is a®W+da-1, 3-dienyl
which together with the adjacent benzene ring forms a naph II)WNH"MH”“II, :
R8 is Hor OH and nis 2; or a phar naceutlcally accept abl e. sal
{her o conourrent 1y sar sgeagent ol | Yot a0 gLASC! L e pagnt - §lofgmound
- Cerr]-Cadkyl)al byl yosoCCICy @ilfdnr;], -OCO(Cferr]-Cerr] alkyl), or -
C)SC][err](C[err]-C[err]n eilsk%I )0'r 3; and
R3 is 1-piperidinyl, 1l-pyrrolidinyl, methyl-1-
5 pyrrolidinyl , dimethyl-1l-pyrrolidinyl, 4-morpholino,
dimethylamino, diethylamino, or l-hexamethyleneimino;
or a pharmaceutically acceptable salt thereof, in the
preparation of a medicament useful for minimizing the
uterotrophic effect of a concurrently or sequentially
10 administered non-steroidal antiestrogen compound of formula
IT
R?
RYR°N(CH) 5 C =c|:
RS
Sheet Has Been Replaced
X BT
IT
15 - wherein
' | either R4 is H or a lower alkyl radical and RS is a
lower alkyl radical, or R4 and RS are joined together with the
adjacent nitrégen atom to form a heterocycli_c radical;
Ré is H or a lower alkyl radical;
20 R’ is H, halo, OH, .a lower alkyl radical, or is a
buta-1,3-dienyl radical which together with the adjacent
benzene ring fo_rms a naphthyl radical;
R8 is H or OH; and
n is 2;
25 or a pharmaceutically acceptable salt thereof, when

said formula II compound is administered to a woman for the
treatment or prevention of breast carcinoma.



73 Rlerr] is -H -0OH,
-OCO(Cerr]-Cerr] alkyl), or

ni s2or 3; Rlerr] is 1&pi
met hyl - 1"‘?‘89‘("&’. di nyl, di nethyl - i nyl , 4-norphol i no,
di met hyl am no, diet hyI am no, or 1- yl enei mino; or a

pharmaceutically acceptable salt t hereof . for the treat nent. of breast

carci-noma by mnimzing the uterotrophic effect of non- steroidal

anti estrogen corrpounds of said fornmula I 2. A use accor di, ng to claim

1 wherein said formul &3t cBRBOUFR P55 & CURRIUKH ageorsiing to ClALB 12 and

RLerr] eafhwl@?feﬂktsam fbolﬂtﬂralr %m’ ﬁohp@;!mar hgi BYongﬁﬁdnd wher%uﬁz tor ia .

pharmaceutically accepja ereof . . use according to claim
B led o Shding

1 wherein said fornul 2L S MEGH wherein Rlerr] and
Rlerr] each are nmethyké is ethyR[err] is ethyl; —Rfer+t—+sH—

R[erré Is H and r7 r&ésﬂ,z; or a pharmaceutlcally

t her eof . 4, A use accor'ding to claim3 wherein mﬂﬁm ﬂﬂi‘"mbpound
is a conpound wher ei nR® is H; Iﬁ@rr] and R err] each err]
is l-piperidinyl; andy jg 2; nis 2;.or a pharmaceutically accept abl e salt

err] alkyl), -OCOCferr]Herr],
err]-Clerr] alkyl);

ol i di nyl ,pcTrusesii2sas

t her eof . _ }
or a pharmaceutically acceptable salt thereof.
10 14. The use of a compound as claimed in any of
: Claims 12 to 13 wherein said formula I compound is a compound '
wherein -

R! and R2 each are -OH;
R3 is 1-piperidinyl; and
15 " n is 2; . '
or a pharinaceutically acceptable salt thereof.

15. 'The-uSe of a compound as claimed in any of
Claims 12 to 14 wherein said formula I compound is the
20 hydrochloride salt thereof.

16. A method of minimizing the uterotrophic effect
of non-steroidal antiestrogen compounds of formula II
R7

R4R5N(CH;) n0 =C

Has Been Reﬂlaced

. Y n||\|u\|||umm\ I\

I1
either R4 is H or a lower alkyl radical and R® is a
lower alkyl radical, or R4 and R® are joined together with the
30 adjacent nitrogen atom to form a heterocyclic radical;

wherein




-74 5. A use according to claimg-where said formula | compound is the

hydrochl ori de salt thereof. 6. 1wﬂ§>§&§pfgr“ claim5 wherein said
formula | o (ggﬁ ?{j is used concurrently w p{,_ch; I a | bcPRERPLBES 7.

* A use accor g to claim5 wherein i und i s used
sequentially with said formula Il conpoundzg.. 8. A pharmaceutical—————
conposi tion conprising an effectlve anmount of a first conp
conpound of formula Il mmnq'"m” E EI,
[err] mhereln either Rerr] is Hor a |lower al

and Rlerr] is a |ower &%ys Hagrcal lower alkylRradifabind Rl err] are joi ned

together with the adlaﬁﬁnﬁsnhtrﬁﬁﬁB abﬁ”‘&01$9éf1§lkyl radEﬁéﬁ‘“Bﬁ”ﬂ§3a
radi cal ; err] H

20 S0 o B Topkhnkly Eafice] St Ledeahen whidn e Adagent

whi ch t oget htvengiehle triagadpemens hepﬁenﬁlrramués&nm a naphthyl radical;
Rlerr] sis Hor OH and n_is % a pharmaceutically acceptable salt
thereoP and an effectﬁbe 12nBulf Sfia ggcond conmponent which is a conpound
of fornula I n is 2;

‘or a pharmaceutically acceptable salt thereof,
wherein said formula II compound is administered to a woman
for the treatment or prevention of breast carcinoma,

' 10 comprising concurrently or sequentially administering a
compound of formula I

R3== (CH;) n==0

15 wherein
Rl is -H, -OH, -0(C3-C4 alkyl), ~OCOCgHs, -0CO(Cy1-Cg
alkyl), or -0S02(C4-Cg alkyl):
R2 is -H, -OH, -0(C1-Cq alkyl), -OCOCgHs, -OCO(C1-Cg
alkyl), or -0SO5(C4-Cg alkyl); '
20 n is-2 or 3; and
R3 is l-piperidinyl, l-pyrrolidinyl, methyl-1-
pyrrolidinyl, dimethyl-l-pyrrolidinyl, 4-morpholino, '
dimethylamino, diethylamino, or 1- hexamethyleneimino{
or a pharmaceutically acceptable salt thereof, to an
25 afflicted patient.

17. A method according to Claim 16 wherein said -
formula II compound is a compound wherein '
R4 and RS each are methyl;

Sheet Has Been Reﬁaced
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[err] wherein T . ) ' -OH, - (err]-Cerr]

al kyl), -0CO06H5, -OCO(Clerr]- erFr“]SS ng BEEN

OSO[err] err] alkyl); —RLEIfT-is -H -OH -#1bsysnbsss]err]
%Jg?ﬂwerr] -oCc(derr]-Cerr] alkyr), or -

CSC{err](C[err] derr]” alkyl)j n-gg-2 or 3; and . Rlerr] is

1-piperidinyl, 1-pyrrolidinyl, nethyl-1-pyrrolidinyl, dinethyl-

ﬁ_r

pyrrolidinyl, 4-norpholino, dlnethylanlno d|ethylqg}nor_gﬁ—&—~————‘—‘
hexanethylene|n1no or ¢ har.maceutical I'y acceptabl salt th et her
wi th a pharnaceuti cal By ’agc%'{:ﬂ e carrier. . ;““ U mm“zﬂlmg
conposition accordi ngr¥oigl®j m 8 wherein said fornul sl Sxa
conmpound wher ei n {$gér] %Qd Rlerr] each are net yI Rlerr] is
et hyl ; - Rerr] Fs Rlerr] is H and nis 2; or a

phar maceutical |y acceptabl 2;salt thereof.

5 or a pharmaceutically acceptable salt thereof.

18. A method according to Claim 17 wherein said
formula I compound is a Cdmpqund wherein
- Rl and R2 each are -OH;
10 - R3 is 1- -piperidinyl; and

n is 2; . : '

or a pharmaceutlcally acceptable salt thereof.
~19. A method as claimed in any of Claims 16 to 18
15 wherein said formula I compound is.the hydrochloride salt

thereof.

20. A compound of formula I

20 _
_ I
wherein -
. R1 is -H, -OH, -O(C1-C4 alkyl), -OCOCsHs, -0CO(C1-Cg
alkyl) , or -OSOz(C4-C5 alkyl);: g
25 R2 is -H, -OH, -0{C1-Cg alkyl), -0COCgHs, -0CO(C31-Cg
alkyl), or -0S02(C4-Cg alkyl);
n is 2 or 3; and _ | -

* This Sheet Has Been R
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»

formula I conpound is a conpound
- OH; woddigensl- i s 1-piperidin

s BHEET HAsé%[é‘sf ] and Rlerr] each ar
. an(’hEPLACED 'S 2; .or BCT/US95/12345

A phar maceut i cal COITDO%"-;J en-according to.claim9 wherein said

“pharmaceutically acceptable salt trerests har maceuti ca
conposition accomnmmm"‘ 0 V\,herel-rﬂsal d phar maceut i cal | y acceptab
salt of a fornmul W”H' he hydrochl oride salt. W

96/ 09051

PCT/U895/12345

F%EL;%IL?riHb[err] Eﬁeié?k§$§5é}léi%¥il % éﬁg ] ﬁ%thykyﬁ)

nis 2 or 3; pyngolidinyl, dimethyl- I{nynqolxdxpmi érm@mphb inopyrrolidinyl,

met hyl -

SaimecRYLEALAG! Ml etk TN Il bicigRrly1 cheTRERBY! | N0

dlnethylan1no

am no yl enel m no;

pharnaceutlcﬁFI9 EEEE%?ESV%l%%ﬁ¥Yt#ﬁﬁ%2ﬁa Joh s3is thereOfpréﬁﬁr&FPoﬁnof a
nedi capent umehimifohgNthe Mgerdtidishic effedt! Ol @@mne&faagy ek a

concurrently_or _segue mnistere t.er oi dal anti estrqgen
conpound of FORGHFLen Qiy aéﬂinlstereéinon-ster01 al° les%rogen compoun8

[err]

10

15

20

25 .

of formula II

R4RON (CH;) nO C=

R®
IT
wherein

either R? is H or a lower alkyl radical and R® is a

e

l e

lower alkyl radical, or R4 and RS are joined together with the '

adjacent nitrogen atom to form a heterocyclic radical;

Ré is H or a lower alkyl radical;

R7 is H, halo, OH, a lower alkyl radical, or is a
buta-1,3-dienyl fadical which together with the adjacent
benzene ring forms a naphthyl radical;

R8 is H or OH; and |

n is 2; .

or a pharmaceutically acceptable salt thereof,
wherein said formula II compound is administered to a woman
for the treatment or prevention of breast carcinoma.

21. A compound according to Claim 20 whereln said
formula II compound is a compound whereln
R4 and RS each are methyl;

R is ethyl;

" r7 is H; This Sheet Has Been Reilac




1 15 wherein }fﬂﬂSSﬁEEﬁﬂﬁsﬁﬁENSHH or a |l ower al kyl radical *
and Rerr] is a | ower i Kyl 1raghiaalep or Rﬁerr] and Rl err] are joined

t oget her w ddipobsic adj acert—rrtroger—atom=t0 form a HoIvesIsnasi c

radi cal ; R6 is Hor a lower alkyl radical; 20 .

Rlerr] is H halo, OH a lower alkyl radgeal, or is a

but a- 1, 3-di enyl radical which together with the adjacent benzene

019 o 55 © MM PR pnar maceuti cart | NI AN AR S57'
when said formd & | 'cc?ﬁg;;und- is administered tb a"wohan for the

treatment or preventimnisf2preast carcinonma. - WO 96/ 09051
PCT/ US95/ 1234 ; : e npound according to
Claim 12 ZérSav%hearrenllancesué:llcfaflolﬁlmjalcace%%ac]?-égpggzg ?éegeégfrpound wherein
Rlerr] and Rlerr] each are nmethyl; - Rlerr] is ethyl; 5
Rlerrd is H 22. A mé¥Kédladdordidf'®o claim 21 whereifl k8id;
or a pharmaceutically acceptable salt thereof.

formula I ‘compound is a compound wherein

Rl and R2 each are -OH;
R3 is 1-piperidinyl; and

n is 2;
10 - or a pharmaceutically acceptable salt thereof. .

23. A compound as claimed in any of Claims 20 to,
22 wherein said formula I compound is the hydrochloride salt

thereof.
15
24. Process for the preparation of a
pharmaceutical composition which comprises admixing a
compound of formula I
R3== (CH; ) n==0,
R2

20 ' R?

I

wherein :
| Rl is -H, -OH, -O0(C1-Cq alkyl), -OCOCgHs, -OCO(C1-Cég
, alkyl), or -08S03(Cys-Cg alkyl);
25 ~ R2 is -H, -OH, -0(C1-C4 alkyl), -OCOCgHs, -0CO(C1-Cé
alkyl), or -0S02(Cq4-C¢ alkyl); -
n is 2 or 3; and
. T
. This Sheet Has Been

AT



<10 - 14. The use of g conpound as clained in any of

Clains 12 to 13 wherein sai-d for a~-F=egeapound i s a conpound wher ei n
Rl err] anﬁo@k/amsh each are -OH THIS bHEtTHAﬁ r] i s PCTAIS9SN3dS nyl ;
“and 15 nis 2, . ‘Lor Rﬁnuqﬁﬁfﬁﬁiﬁ 1y acceptable salt

t her eof . : 15 The use ndfjas cl ai med i n-any of
Clainms 12 to 14 wherein said fornula | conpound is e 20 “hydrochl ori de
salt thereof. . 16. A nethod of nininizing the uterotrophic -
o f oot of _non- st.gs o {3l Ad 481.0°N 100UR0UIYRR0 1 ORbRGLLL

ei t her FM-isp&fxnlrﬂinwﬂardMHE$myﬂadrpyrra&ddE@glc]4rmonphollno,Iomer al kyl
radi cal, or 4 dﬂeﬁ% ah&h@ed Eo?eﬁggémgtﬁyléégéé%b% adjacent
orn1a 905

nltrogen atonlto et érocycli ¢ radi
PCT/ US95/ 12345 a pharmaceutlcally acceptable salt thereofyoand a compound

Rlerrlsis H@f fodmyiy @ kyl radical; - Rerr] is H halo,
OH, a lower alkyl radical, or is a buta-1,3-dienyl radi cal which
together with the adjacent R7

ROR5N (CH; ) ,O—=¢

| BRI

10 3 either R¢ is H or a lower alkyl radical and RS is a
lower alkyl radical, or R4 and RS are joined together with the
adjacent nitrogen atom to form a heterocyclic radical;

Ré is H or a lower alkyl radical;
R7 is H, halo, OH, a lower alkyl radical, or is a

15 buta-1,3~dienyl radical which together with the adjacent
benzene ring forms a naphthyl fadical:

R8 is H or OH; and
n is 2;
or a pharmaceutically acceptable salt thereof,

20 -prepared in a known manner with suitable inert carriers and
finishing the mixture to a pharmaceutical composition
suitable for minimizing the uterotrophic-effect of said
formula II compound when said formula II compound is
administered to a woman for the treatment or prevention of

25 breast cancer.

25. A process accordlng to Clalm 24 wherein sald
formula II compound is a compound wherein
R4 and RS each are methyl;

This Sheet Has Been Replaced
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benzene ring forns a naphthyl ra -~T=%t:— Rlerr] is Hor OH °

and nis 2; WWSSHE AS BEEN a pharnaceutically
acceptabl e @5 t her eof , er el%@a“i(d’ﬁ ormulija 'l co@EAEIs123as
adn1n|st8VEﬂﬁ? I3 woman for the treatment prevention of breast
car.ci noma, 10 conpri sing concurrentLg4or sequentlally adn1n|ster|ng a
conpound of formula | : [err] . wher ei n
Rlerr] is -H -OH -Qderr]- CIerr] a|ky|}———€£££%%##}kLeLL}r
-0C(ferr]-Cerr] al kyl), or er'r err] alkyl);
Rlerr] is -H -OH -QRE[is rethylsrr] al kyI) i i‘
-OCO(Cerr]-Cerr]. R7lS%kW) m‘(ﬁQe al kyl); 20
nis 2 or 3; and R3is 1- plperldlnyl 1 pyrrolidinyl,
met hyl - 1- yrr%ﬁlkﬁrﬂﬂ aﬂﬂ-nethyl 1-pyrrolidipnyl, 4-norpholino,
di met hyl am no, di et hyhapg nm, or 1- hexanethylene|n1no _ or a

pharnaceutlcally acce table | t ther afflicted patient.
17. M et hF £ &P q"d"’ﬁ gF&’P‘ﬁ ?g gg’ereof fornula Il compound

I s a conpound wherein R4 and R5 each are nethyl;
VO 96/ 09051 26. A process according to cla ﬁnbgsgﬁéég§ﬂ5sald
formula I compound is a compound whereln !
R! and R? each are -OH; '
10 R3 ig l1l-piperidinyl; and |
n is 2; " | q
or a pharmaceutically acceptable salt thereof.
27. A process as claimed in any of Claims 24 to 26
15 wherein said formula I compound is the hydrochloride salt

thereof.

28. A formulation for minimizing the uterotrophic
~effect of a compound of formula II

RYR®N (CH,) no—@—

20
R’

RB
1T '

wherein
either R4 is H or a lower alkyl radical and RS is a
25 lower alkyl radical, or R4 and RS are joined together with the
adjacent nitrogen atom to form a heterocyclic radical;
R6 is H or a lower alkyl radical:
i //
cet Has Been Reilaced
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.- 80- : Rlerr] i Rierr]
is H Rl err] ? W'WETHASBEEN nis 2 5
a phar nacwdgsmgbdly accept abl e sal

i t _t heREBLACED PCT/USPS/12343,
“met hod according to Caim 17 Wher er n mula | conpound is a

%E)glr)?imldsv\,iIe m”w““" IIrIHIII Rl err] -85 RLelr;] 2each are E)?_la 10

phar maceut i ca 1y cacc;ept'la e salt thereof 19. A net hod
as clainmed in any of Cai 6 rek | - ound
I's the hydrochloride s%;tl t:Lrgsnl h%q‘t e Lot gmyiai‘g(ﬂ'(c')éinél0&Alé;oém)ound

of fornul a |buta-1,3-dienyl radigadr ]thlCh togethep with the adigesnt

Rlerr] is fﬂaenﬂﬂe %rﬂnsqaeh hehiY| ragigederr]Herr],
-ocoderr]- C[err i %b Qerr](C[err]-C[err] al kyl); 25
Rerr] is -H - lﬁ élnﬁlyl) -ocoCferr]Herr],
-OCO(Qerr]-C[err] n 1sad-kyl) or -Osgerr](derr]-derr] alkyl);
or a pharmaceutically acceptable salt thereof,
wherein said formula II compound is administered to a woman
for the treatment or prevention of breast carcinoma,
comprising as an active ingredient a compound of formula I
10
Rie= (CH; ) n=0

wherein : _
Rl is -H, -OH, -0(C;-C4 alkyl), -OCOCgHs, -0CO(Cy1-Cg
15 alkyl), or -0802(C4-Cg alkyl):
_ R2 is -H, -OH, -0(C1-C4 alkyl), -OCOCgHs, -OCO(Cy-Cg
alkyl), or -0803(C4-Cs alkyl):
n is 2 or 3; and
R3 is l-piperidinyl, l-pyrrolidinyl, methyl-1-
20 pyvrrolidinyl, dimethyl-l-pyrrolidinyl, 4-morpholino,
dimethylamino, diethylamino, or l-hexamethyleneimino;
or a pharmaceutically acceptable salt thereof, wherein sald
formula I compound is administered concurrently or
sequentially to said formula II compound.
25
29. A formulation according to Claim 28 wherein
said formula II compound is a compound wherein
R4 and R® each are methyl;

R6 is ethyl;
This Sheet Has Been RTlace
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nis 2 or 3; and WO 9
PCT/ US95/ 12345 gl THIS SHEET HAS BEEN Rierr] is

1-pi peridin % pyrrolidi nyI Jg_:_e.T_JJyﬁ“i’LAf‘r pyif r ol i di nyplerusesiizzas
dlnethyl“1 %W$9 l'i di nyl, 4- nnrphollno T :HFnéthylanlno di et hyl am no,
or 1-hexanet hyl enei m no; or a pharggceutically acceptable salt
thereof, for use in 5 m ni m zi ng the ut erotrophiceffect of a
sequentially or concurrently adnini stered non-steroi dal antiestrogen

| g
compound — o formiatl o e I .

Rlerr] is Hor alo s%§mJ§ﬁcm wﬂf{mr]lsa Iwmr&kw
radical, or Rerr] an err] are joined together with the adj acent

nltrogen atomto formalfeterocyclic radical; 15 R6 is Hor a
| ower al kyloF a4li stfdrmaceutically acceptab&erbaﬂs thehabp, OH, -a | ower al kyl
radical, or is a but a- 1, 3-di enyl radical which together with the

adj a nt benzene ring fornms a naphthyl radical; R8

is Hor OH and 20 A method acc@ding to Claim 29 whgrean said

phar maceut i gally, 2 @&@%{meg o 05188hna, ynersghier i n said formia i1

conpound is a nlnls ere e treatnment or prevention
of breast carcinoma. R! and R4 each are -OH,

R3 is 1-piperidinyl; and
10 n is 2; _ |
or a pharmaceutically acceptable salt thereof. . '

31. A formulation as claimed in any of Claims 28
to 30 wherein said formula I compound is the hydrochloride
15 salt thereof.

————
eet Has Been RTlaced

N i



25" 21. A conpound according to Claim 20 wherein said

dJormula Il conpound is a conpound wherein W
Rlerr] each are nethyl; Rlerr] is ef LAC EN SHEET{
SRRt [T - ¢ B
WO 96/ 09051 ] 72 PCTRUSREARL
- 82- err] is H and ' nis
or a phar maceut i cal | y accept abl e salt thereof. 5 21 A
net hod accor digdcifipC @l M 21 wherein said : forlpula | conpound i§ a
conmpound wherein Rlerr] and Rl err] each are -oO;
Rlerr] is 1-plperi A usglof farmula II nis 2; 10 or a
phar maceutical ly acceptable salt ther R? 23. A
conpound as clainmed in a%%ﬁf Clainms 0 t 22/heNn n said formula |
conpound is the hydrochl®f HéCEa O € eat- 24.
Process for the preparation of a pAar nhc i C§ posi ti on which
conprises adm xi ng a conmpound of formufa [err]
RS
wherein : II

either R* is H or a lower alkyl radical and R® is a lower alkyl radical, or
R* and R’ are joined together with the adjacent nitrogen atom to form a
heterocyclic radical; |
R® is H or a lower alkyl radical;
R’ is a H, halo, OH, a lower alkyl radical, or is a buta-1, 3-dienyl radical
which together with the adjacent benzene ring forms a naphthyl radical;
R® is H or OH; and
nis2;

or a pharmaceutically acceptable salt thereof,

concurrently or sequentially with an effective amount of compound of formula I

R3= (CH; ) n=~==0

I
wherein

R! is -H, -OH, -O(C,-C, alkyl), -OCOCgH;, -OCO(C,-C, alkyl), or -
0S0,(C,-Cs alkyl);



20" wher ei n | Rerr] is -H -OH, REE%&:’&@ ﬁ}‘“@éFET
.alkyl), -ocOC[err]Herr], -OCO(C[err]-C[err] al kyl ),
-Csderr](Cerr]-err] arkyt) ;725 Rl err] |52IﬂMAﬁ]1993

- derr]-Cerr] rTH err], -OCO(Cerr]-q drr]

alkyl), or -osd ml m ﬁﬂ al kyl73 —s—2~or—=3;
and PCT/ U395/ 12345 :
Rlerr] is 1-p|per|d| nyl, 1- pyrrolldi nyl, methyl - pyrrolidinyl,

di met hyl - 1- pyrrol i g 4AoRpr iemo j am no,
or 1-hexanet hyl enelﬂmgyho Ol @r‘%’l‘ P ?rracefj)t@:‘ge Wéé Eg%ﬁ@%t

thereof, and a conP8ONC,-C; alkyl);of fornula Il
[err] '

. wherein 10
| oner al kyl radi cal“sa?ﬂd’fﬁSaP‘g a
R?® is 1-piperidinyl, 1-pyrrolidinyl, methyl-1-pyrrolidinyl, dimethyl-1-

either Rerr] is Hor a

pyrrolidinyl, 4-morpholino, dimethylamino, diethylamino, or 1-
hexamethyleneimino; or a pharmaceutically acceptable salt thereof.
for the treatment of breast carcinoma by minimizing the uterotrophic effect of non-
steroidal antiestrogen compounds of said formula II.

2. A use according to claim 1 wherein said formula I compound is a
compound wherein

R! and R? each are OH;

R3? is 1-piperidinyl; and

nis 2; _
or a pharmaceutically acceptable salt thereof.

3. A use according to claim 1 wherein said formula II compound is a
compound wherein |

R* and R’ each are methyl;

RS is ethyl;

R’ is H;

R® is H; and

nis2;

‘or a pharmaceutically acceptable sait thereof.

4. A use according to claim 3 wherein said formula I compound is a
compound wherein

R! and R? each are -OH;

R3 is 1-piperidinyl; and

n is 2;

or a pharmaceutically abceptable salt thereof.



| ower al kyl radical, or Rerr] and R err] are joined toget t
.adjacent nitrogen atomto forma heterocyclic radical; @M@’ﬁ :‘;NT §HEET
Rlerr] is Hor a lower alkyl radical; efr] 1s H halo
CH, a |ower aI s a 15 but a- 1, 3-di eny pMigoh
together with “mgm;lm Illlﬂ "l benzempari ng forms a napht hy? radi cal ;
Rlerr] is Hor H® ahd " nis 2; or—ar
pharmaceutical |y accept able salt thereof, 20 prepared in a known nanne
W th suitableginerj E:ﬁﬁ&m@ 1oifa Suﬁrf

phar maceuti ca corrp05| tron "t Chmt%bﬂt’h&?%c?nq%l m Z|nﬂng {ﬁh ercﬂlrophl C
effect of sailydrochloridd saltnthemof.! conpound when said fornula Il conpound is
adm nistered to a woman for the treatment or prevention of 25 br east
cancer. A process according to Caim24 wherein
sai d grmul g : | :

Rlerr] and R[ err] eah% E&Bar e%' Icfaifh § WRAEA%sal $ériiuta T compound is used

PCT/ US95/ 1234Eoncurrh!ﬂ396ﬁtﬁ%ﬁiﬂ:lformula II compound. - 84-

Rlerr] is ethyl; Rlerr] is H;

Rlerr] is H and nis 2; 5 or a pharmaceutically
acceptabl e sakt thgrgaf to 1 5 whe: ﬁ@aﬁf&hﬁﬁgqjﬁgﬁgﬁﬂhg 9Gsb® Caim
25 wherein sa?d f%crcﬁu a (?oanl%loundhfg a %:orrpound erein 1SS

Rl and R2 eacseqaentialltwitH Said formulaIIcompdﬁhdrr] is 1-piperidinyl; and

nis 2 or a pharmaceutically acceptable salt thereof.

8. A pharmaceutical composition comprising an effective amount of a first
component which is a compound of formula II

r7

R*RSN (CH, ) 1O c-_—.c——@
Le

II

wherein
either R* is H or a lower alkyl radical and R® is a lower alkyl radical, or
R* and R® are joined together with the adjacent nitrogen atom to form a
heterocyclic radical;
R® is H or a lower alkyl radical;
R’ is H, halo, OH, a lower alkyl radical, or is a buta-1, 3-dienyl radical
which together with the adjacent benzene ring forms a naphthyl radical;
R® is H or OH; and
n is 2;

or a pharmaceutically acceptable salt thereof, and an effective amount of a second

component which is a compound of formula I



27." A process as clainmed in any of Clainms 24 to 26 15 whet.et-R--sert

formula | conpound is the hydrochloride salt t her & PLACE“V&NT HEET
28. A formulation for mnimzing the uterotrophic eptect

conmpound of forn“ “ “ﬁ : 1998
[orr] iy - 4] 28RN

either Rerr] mower al kyl radical and R err] ijs la.25 'J**

al kyl radi cal, or R[err] and R[err] are joined together [wth the
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