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NAPHTHYL COVPOUNDS, | NTERVMVEDI ATES, COWPCSI TI ONS,

AND METHODS OF USE Ost eoporosi s describes a group of diseases
whi ch ari seWO 98/087%7om di ver se eti ol ogi es, but which are char act&YPEHER$

t he net | oss of bone mass per unit volune. The consequence of . this
| oss of bone mass and resulting bone fracture is the failure of the
skel eton to provi de adequate support for the body. One of the nost

conmon types of BRI SEEMPOUNDS , QS RPERMEDT ATHY) COMPOSTEIONEDSt wonen
| ose from about Yo to about ﬁgo/&g% ég g:i.n%ﬁss in the trabecul ar
conpartnment - . of the bone mﬁth? 3Tt H ge S er the cessation of - ----
menses. This rapid loss is generally associated with an i ncrease of
bone resorption d for j ong kL , af Il CYRE e :
dom nant and thé?sr%e%otﬁ?%i% %%%pﬁ%g%ogsggfhgorife?ais%éég?e%%%?gs?sﬁ%%a
comon %ind fyem aisverse dtkabegiadngbpbswhdsbparsaichireterized by there
are an esti 13 | URich &he . t R0 & €
afflicted v"m%%tq?ﬁ & o) HEFENpkR '?ggﬁlug?t]:of st eﬁ)@rﬁﬁ?ﬁéﬁ?én_‘% SEally
harnful , akdid sess ofhdeopmtmess BNALTFESE &&H&T&”}%S&%EUFE ipsthe
?Eroni fi fy:@tﬂure %ﬁl&ﬁeeﬁkélﬁétent eas'pt?vaaké laniegiztren Support folr theTh'
ospitalizatjon nursi.ng hone ¢ | quel ae. i's
I S especi alﬁ“vlﬁ'r ug&?% c?fbr'%h | T9RF ycpé?‘%’gntq:g{ge%%fi(fgitaef%%f??,isa#%hough
ost eopno os iassccigeret arlyh moenopaught Mosgf wemen |ldse thromtahppy 208
condition, 3 2840 EOP0SPTLRL b¥ne mabd! irl trelltdlifedldl PebhBakii@ht N
el derly wonen. arge | ﬁsrcenta e of this nortality rate, can be
directly asdodihe debne wigkhinpdstachopgassl addesofdrvsassapion of The nopst

vul ner abl e ddssuie | i PASEdt PosBeisfl beslerally Aisgsistea@paishl an
osteoporosis Is the tragbecul ar bon ia sue isnl_gften ref %hred to

. _Ihis t
as spongy GMTEHRARS | %?ler%ﬁarpglq‘saﬁg‘rlff’m P cont@hT¥aFed “R&ar the
eRdSSOiSt he_-bé:smlﬁpt(imrcyclethshmorat dpmandnitn anide thay tredswakt ol st beneti ne.
The 35 trahecu ' IS C ' b I (o) ctures
whi ch int e?‘@osnsne?a:é %,—?%Lig%% "ot %?85;%5:\%%%5 é'sss @é%“ﬁ@ﬁoéﬂdsgffgbyﬁd dense
cortical ticisisRsthiamongkessuperppausal women.

There are an estimated 25 million women in the United
States alone who are afflicted with this disease. The

20 results of osteoporosis are personally harmful, and also
account for a large economic loss due to its chronicity and
the need for extensive and long term support
(hospitalization and nursing home care) from the disease
sequelae. This is especially true in more elderly patients.

25 Additionally, although osteoporosis is generally not thought

| of as a life threatening condition, a 20% to-.30% mortality
rate is related to hip fractures in elderly women. A large
percentage of this mortality rate can be directly associated
with postmenopausal osteoporosis.

30 ' The most vulnerable tissue in the bone to the effects
of postmenopausal osteoporosis is the trabecular bone. This
tissue is often referred to as spongy or cancellous bone and
is particularly concentrated near the ends of the bone (near
the joints) and in the vertebrae of the spine. The

35 trabecular tissue is characterized by small osteoid
structures which interconnect with each other, as well as
the more solid and dense cortical tissue which makes up the



WD 98/ 08797 PCT/ US97/ 14896

- 2- outer surface and central shaft of the bone. This

i nt erconnect ed network of trabecul ae gives |ateral support %ﬁ uter
cortical sWAMPOEE and is critical to the bi omechani cal §F?@%8 38 t he
overall structure. In 5 postnenopausal osteoporosis, it i-s primarily the
net resorption and | oss of . the trab@eul ae which |l eads to the

failure and fracture of bone In light of the loss of the trabecul ae in

t he post nengpausal ;wonman n t hat e nost common

fractures® 3? tﬁ8§5a5558@1at iﬁ%i1%§% %%sgﬂﬁ'gﬁngre hh@ﬁ)/dependent on

trabecul aintepponnected netwgnhnﬂﬁatt&he&alaebgaeest&atmmad(ﬁupﬁurt

wei ght - begg EﬂebPP‘Eér ]g:or%'i 13%15}1@:&%%” ﬁ&dléhér%%%%&mtd ngged. hip
les_fractur an

fracture, vert crush fractures are
hal | mar ksPdpmeEBaRdFadasEaENGS e Qforithe Overall strugkargost Heneral |y

ac;:eptsed ﬁak’fiﬁénépé%xbhq bF%@UmsAlls{,hOit p:QﬂﬁEﬂﬁE&&&@' the eﬁtorOSI S |sf o
estrogen replacenen era 0 era ene uccesst u
pati ent B LPEn2Rd\IPE S R s & g%?ﬁgrg 5§ﬁ§§‘

estrogen faéhtnenanﬁréqaemmkp [orfo dhteress. unﬂnslighteofldheZQosﬁﬁdﬁnﬁhe An

addi 1 onal . gBLhaga" sy SRETR ML G D Syomana T L S 18 Wl Asng

bi sphosphonaté co oSanmax (
Inc.). that th¢hm§@h@@mpmerﬁmmram arecthasst agseci aved widds

'”C'QRﬁcebQReQaﬁHhEHaﬁQ%|ﬁ&dwryﬁaﬁbéﬁﬁﬁhﬂean0£r5€éc§§ﬁ% %@ pottik, for -
Fol | ow ng ne ause the rate of cardi oya di sease |n

wonen sl oftf mPﬁEre&Q@sVF5t a¢, the peck af thg yvRight: F&q9x99Qﬁs
prot ecti osubhsabeehe femuirnleed tthed hforesamof EﬁaeegenhapdfnatmﬁéJ cul ar,

to the o] [ e Is of serum 30
| i pids. g?%% u%ggg%ugggfoég?JJe%#%éf gy?ééuf%?gtggF lipids is
not wel | haaémg:bsdofb995$mamamausaicnﬁteOPOroauSGates t hat estrogen can
up regul ate theTh@""ﬁl@@'ﬂs'gBﬁerall Rk HEERBLOES ! BheN? ddatsfed?

renove excess ol est’erol . "Addi t |on %g estrogen appears to have sone
35 ef f ecPLoPOFhBeBPEaSRke SSLOPIRT £t O?StEHEeBtH§Pla°e“E§HéflC|a

ef fect s othesagyovastthaugheahdrapy is generally successful, patient
compliance with the therapy is low, primarily because .
estrogen treatment frequently produces undesirable side
20 effects. An additional method of treatment would be the
"_administration of a bisphosphonate compound, such as, for
example, Fosamax® (Merck & Co., Inc.).
Throughout premenopausal time, most women have less
incidence of cardiovascular disease than men of the same
25 age. Following menopause, however, the rate of
cardiovascular disease in women slowly increases to match
the rate seen in men. This loss of protection has been
linked to the loss of estrogen and, in particular, to the
loss of estrogen's ability to regulate the levels of serum
30 lipids. The nature of estrogen's ability to regulate serum
lipids is not well understood, but evidence to date
indicates that estrogen can up regulate the low density
lipid (LDL) receptors in the liver to remove excess
cholesterol. Additionally, estrogen appears to have some
35 effect on the biosynthesis of cholesterol, and other
beneficial effects on cardiovascular health.
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-8- ’ It has been reported in the literature that serumlipid

| evel s in pedegpe@ausal wonen having estrogen repl acenent PCIRAISBT Y4896
return to concentrations found in the prenenopausal state. Thus, -

estrogen woul d appear to be a reasonable_3§ treatnment for this condition.
However, the side effects of ‘estrogen”repl acenent therapy are not

acceptabl e to nmany wonen, thus limting the use of this thherapy. An
i deal t her apyt figds tibéén cpegorted Waultthebd itre ronte Wohalh seguwmal8pid

serumlipid |levels.in a nner _anako t troge but 10 ich is

devoi d of S‘r?é’ es%stjel%f?%%{xge%%arglsgés9’%@%&?‘5‘%@&1 g g_esrk‘/\f?ﬁegsffggéﬁef'ﬁé’rtapy; =
In responséharagie xgearnneedcenreentwasiansadaundan the apeamendpacisal e
capabl e of fldQui alpfigs | NesEYSRERAollld appeait ecro'qiféaa Peakgﬁaﬁ.&%usal

syndrone, the present_invention laégnovides napht hyl conpoun

£ 3 S J :
phar mac®ut t&f2tmank £0¥ cHais copgifrdop. aHPYWeEMetodsthe sidageffests of

conpaunds fedtridien replfcément thepapymaRepditalacudsEteats RRAG
estrogen- rel at.ed gftholo |C€L condi tions .su as those_nenti oned

bel ow. 20 Women,phhus timgeing Ehg Uegnefi & L3Ryt i ofint d9LRd art

to provi de thearsdpys uirstt | thit edcomght hph eouwjdubds arsefgeént fwhich regalpltes in
the inhibity treat eyepnt | (o] i se es

ndi cated Rotam TP ve 26 2 U PRaNAR-Prld Bgous oI SHERETRAE o
formul 30| : which is. devoid of ?Qﬁrflde effects apd ggislgyogFssociated

PCT/ US97/ 14&% estrogen therapy -4- wher ei n
(g err]-Ce - OCOAr where Ar is phenyl

oF “subst 1t ut ad HHbRASPORRAS hhEr 8k hesd ity mew Bharmacentical
agents which are capable of alleviating the symptoms of,
inter alia, postmenopausal syndrome, the present invention

15 provides naphthyl compounds, pharmaceutical formulations
thereof, and methods of using such compounds for the
treatment of postmenopausal syndrome and other estrogen-
related pathological conditions such as those mentioned
below.

20 .Thus, it would be a significant contribution to the art
to provide novel substituted naphthyl compounds useful, for
example, in the inhibition, treatment, or prevention of the
disease states as indicated herein.

25 The present invention provides compounds of formula I:

Rs‘—(cnz)n—b




or substituted phenyl, -OCO(C[err]-Cerr] alkyl), -OQCOQ Cerr]-Cferr] 5

alkyl), or -OSerr]((err]-Cerr] alkyl); Hmﬂis-HﬂE
-Cerr], -OH -OCerr]-Cerr] alkyl), -OCOAr where Ar hen r
substi t ut SWOPRERIN _ [ CO) OAr where Ar i s phenyl or subst"FR é’lfﬂ%nyl
-occOderr]-Cerr] alkyl), - AQcoqderr]-Cerfrr] alkyl), or
-Gsgerr](der]- C[err] al kyl); 10 -4- Rerr] and R err] are,
i ndependently, -H -F, -Cerr], -CHerr], - - OH, - derr]-Cerr]
al kyl), %ﬁxwwéﬁhere Ar is. phenyl or substituted phenyl,
er r] alkyl err err]al kyl), or
- 8;8[( gr] (Clerr]- ]C[Brlriszirklw roxmqﬁ%[(ﬂag%g&kﬁhkhég%’m v{!@re] Agnds

Rerr] pggﬁpﬂ%rbguwr $2d khenyl, -0(co)BatSwRedle %rfa]
q&gé jie

SrﬁéiLy:SP ngggihglnyl PRe %&Pph& c1- G(ﬁ %§1an95§3 gﬂﬁ$ﬁénlno or

1- heX&hEth¥k9m¢Lnbmo—osoz(ca—esphhkymceut|calIy accept abl e salt or solvate
t hereof. 20 p[_ng ded Q_\élt he ese&(cin&ﬁngigg gre 'Cﬁ(ﬁ[fmd' ate
eu

conpounds whi ch are ungul for “prepar’i ng armaceudti ca active
conpoundswhérehArpiss@M&myﬂvemtmmbstltuted phihglpre@dﬂDhOAMﬂuhemefmrther

provi des pga H@ﬁw oialsubst.1 thitdd NS, CO0ERIR)08sCRTRGURYS of formul a

I, optlona cont ai_ni n ctive anou an addi f{ onal
t her apeut PCOI O (Caghet addy t'ed’xf ré?ﬁqm@:dg Bc‘ﬁﬁs Y &ting of estrogen,

prgga?tb in, bi sphospk@n&m Rtﬂaraa:téwrﬂtwbﬂmw@ﬂ\‘:WPTth &y -c1.d -CH3, o
subconbi ng,i on i nti rovi des met hods
of use ofaﬁhe @é%ﬁouﬁ lgﬁaﬁd éﬁg%é RE § n¥&|a e conpounds
usef ul insuhetsynthdspbemyl -OQQﬁﬁxnﬁukakKYIkMrnméCO)0é€e-§Bsal¢ndwnded,

?gfrin0|UG§ -050, ¢ PeYNEsKk Pl ) f Ohi¥hathle' proviso that both R3 and R4

cannot be hydrogen;
15 n is 2 or 3; and _
R5 is l-piperidinyl, 1l-pyrrolidinyl, methyl-1-
pyrrolidinyl, dimethyl-l-pyrrolidinyl, 4-morpholino,
| dimethylamino, diethylamino, or 1l-hexamethyleneimino;
or a pharmaceutically accéptable salt or solvate thereof.
20 Also provided by the present invention are intermediate
compounds which are useful for preparing the
pharmaceutically active compounds of the present invention.
The present invention further provides pharmaceutical
formulations containing compounds of formula I, optionally
25 containing an effective amount of an additional therapeutic
' agent selected from the group consisting of estrogen,
progestin, bisphosphonate, parathyroid hormone (PTH), and
subcombinations thereof. The present invention also
provides methods of use of the compounds of formula I.
30 Intermediate compounds useful in the synthesis of
compounds of formula I are also provided, and include
compounds of formula II:
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wherein: 5 Rlerr] is -H drTHISRIKEET] HA' BERRdh R6 is a hydroxy
protecting group; Rerr] is REPLAQFD"C[err]1 - OH,

- err]-C ewplesmsreyl ), - OCOAr Wh efe—Ar—+s—pheryt—erf subsPCTRISOW14896
phenyl, -Q(CO OQAr where Ar i s phenyl or substituted phenyl,
-oCcq(Cerr]-Cerr] alkyl), - 10 ACOAGerr]-Cerr] alkyl), or
-Osgerr](derr]-derr] alkyl); Rerr], is -H -F,

-Cerr], or -ORerr] inwhich Rerr] is a hydr oxy protecting group;
Rda is -H -F, -(err], -CHerr], -® -OQderr]-err] alkyl), -

OCOAr where Ar is phenyl or substitut ep=p
Ar is phenyl or substituted pheny
-QCcoOQderr]-Cerr] alkyl), or -OSONS
the proviso that both R err] and R[errf\
Rerr]lis -0OH -COWN or -QCOW and

Cerr]-Ce

sol vat e t hereof.

are i

preparing the pharnmaceutically act

dayl, -Q(CO QAr 15 wher e
G Cerr]-Cerr] alkyl), _
il err]-Clerr] alkyl), W th
\ot be hygdrogen,, -
¥Ts -H or
kable salt or
‘QZ tAQ_present invention
chsetf e UBRYul for

s pr esent

rr] alkyl ; 20 or a pharmaceuti
' Still fur
nt er medi at e conpounds of

I nvention: 25
REPLACEMENT SHEET Ris
' II
wherein:
5 Rl2 js -H or -OR® in which R® is a hydroxy
protecting group:; '
R22 is -H, -F, -Cl, -OH, -0(Ci1-C4 alkyl), -OCOAx
where Ar is phenyl or substituted phenyl, -0(CO)OAr where Ar
- is phenyl or substituted phenyl, -0CO(C;-Cg alkyl), -
10 0(CO)0(C1-Cg alkyl), or -0SOz(C4-Cg alkyl);
R32 jg -4, -F, ~-Cl, or -OR’ in which R’ is a
hydroxy protecting group: :
Ré2 is -H, ~F, -Cl, -CH3, -OH, -0(Ci-C4 alkyl), -
OCOAr where Ar is phenyl or substituted phenyl, -0{(CO)OAr
15 where Ar is phenyl or substituted phenyl, ~0CO{C1-Cg¢ alkyl), .
~-0(CO)0O(C1~Cgs alkyl), or -0S02{C4-Cg alkyl), _
with the proviso that both R32 and R42 cannot be hydrogen;
R> is -OH, ~COW, or -O(CO)W; and
W is -H or C1-Cg alkyl:
20 or a pharmaceutically acceptable salt or solvate thereof.

25

Still further provided by the present invention are
intermediate compounds of formula III which are useful for
preparing the pharmaceutically active compounds of the
present invention: -

Th

is Sheet Has Been Rerlaced

WA




-6- : T
wher ei n: Rlerr] is -Hor - g]”ﬁ] W%ﬁ&%irr] Is a hydroXy

protectin oup; Roa i err]
al kyl), M’“ﬁ - Ar is phenyl or subst i tut ed pﬁ‘enyl%%w’l“g :

-OCO((err]-Cerr] aIkyL), - 10 gQCcoOqderr]-derr] alkyl), or
-Csgerr](derr]-derr] alkyl); -6- Rerr] and Rerr] are,

i ndependently, -H, -F, -d, -CHerr], -0OH, - derr]-err] alkyl),
-OCOAr where Ar is phenyl or substituted phepyl, -OCO(Cerr]-Cerr]
alkyl), -COQ(err]-Cerr] alkyl), or g REY (Cerr]-derr]
alkyl), with the proviso that both Rerr]ffand R 5 cannot be _hydrogen.
Addi tionally provided by the pregef® i . 3d Nternedi ate

f epBring the

preg¥t invention: 20

pharmaceutically active conmpoung

R2a _ le _ err wher ei n:

Rlerr] is -Hor -ORlerr] in“which %6 is a hydroxy protecting group; 25
Rlerr] is -H -F -d, -OH - derr]-Cerr] alkyl), -OCQAr where Ar
I's phenyl or substituted phenyl, -OCQ rr]-Cerr] alkyl), -0 (CO O

(dJerr]-Cerr] alkyl), or -CSQ2(err]=Cerr alkyl);

5 wherein: _
Rl2 is -H or -OR5 in which RS is a hydroxy protecting
group; '
R22 is -H, -F, -Cl, -OH, -0{(C1-C4 alkyl), -OCOAr where
Ar is phenyl or substituted phenyl, -0CO{C;-Cg¢ alkyl), -
10 O0(CO)0(C1-Cg alkyl), or -0SO2({C4-Ce alkyl):
R32 and R3%2 are, independently, -H, -F, -Cl, -CH3, -OH,
- ~0(C1-C4 alkyl), -OCOAr where Ar is phenyl or substituted
phenyl, -0OCO(C;-Cg alkyl), -O(CO)0(C1-Cg alkyl), or -
0S0,(C4-Cg alkyl), with the proviso that both R32 and R4s
15 cannot be hydrogen. '
Additionally provided by the present invention are
intermediate compounds -of formula IV which are useful for
preparing the pharmaceutically active compounds of the

present invention:
20

wherein:
Rla is -H or -OR® in which R6 is a hydroxy
protecting group; '
25 R22 js -H, -F, -Cl, -OH, -0(C31-C4 alkyl), -OCOAr
where Ar is phenyl or substituted phenyl, -0CO(C;-Cg alle),
-0 (CO0)0(C1-Cg alkyl), or -0S03(Cs-Cg alkyl):

-
as Been Re‘laced

"

b
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-7- ‘ Rlerr] is -H -F, -d, or -ORerr] in which Rerr] is
a hydr owp gsresterct i ng gr oup; Rlerr] is -H PGEUSDYI14896
-CHerr], -OH, -Oderr]-Cerr] alkyl), - OCOAr where Ar is phenyl or
substl‘tuted phenyl, -OCO(Cerr]-Cerr] 5S4alkyl), -QCOQ err]-Cerr

al kyl), or -OSCIerr](C[err] Cerr] alkyl) with the proviso that both
Rlerr] and R err] cannot be hydrogen; ' Rlerr] is -OH or -
-000(Cferr]-Cerr] al R¥#)is -H, Whg, ei-Clt,hodotorel i nehicwrrSens saopti onal
unsat urati on; Blaanr |y acceptable salt or sol vate thereof
10 pr¥gr 3¥XV|§§S§ b '?i%gggtrdﬁnt invention are internedia -
conpounds of fornula &f aV\z#»‘chHareFuse‘Fm $Hr epflli ngCLR2—C4 alkyl), -

|[ﬁr\r/\/]m ck R[%:"FY]‘}S aoﬁger)%llg:spra(}t%)l'ngoﬁroaﬁozt 1Ryl C)rREerr] is
-H -F w:LtlQ‘Ehe%%Qri"sb eherr bAlikyRIa arfldC@¥2 cannotiase Kydrsgehgny!

or substltut ed phen

err Oggw A kyly)
- aderr]-derr] aIWI) e err’iyl(‘}[err] al kyl);
Rlerr] is -wher&in-the dotted ar:.m]e irepieodn €S coptibrad ndatdimdtyion:

proéfgﬁi?g %?gppg?ﬁmﬁfeutlcally Jﬂégﬁdaﬁfe Eglt or g%lvé?i‘%ﬁéreof“
Also provided by the present invention are intermediate
compounds of formula VI which are useful for preparing the

phar maceut i §8bAY @REF¥CATONROWMER A dhesBbeeethtaY Bf én?a -0C0 (C; ORT |
err

pharmaceutically active 'compounds of the present invention:

Q (CHy) 0,

15

VI

wherein: _
Rl2a is -H or -OR® in which R® is a hydroxy
20 protecting group;

R22 js -H, -F, -Cl, -OH, -0(C1-C4 alkyl), -OCOAr
where Ar is phenyl or substituted phenyl, -0CO(C;-Cs alkyl),
-0(C0)0(C1-Cg alkyl), or -0SOz(Cq~Cg alkyl);

R32 js -H, -F, ~Cl, or -OR’ in which R’ is a

25 hydroxy protecting group; |

R4a is -H, -F, ~-Cl, -CH3, -OH, -0{(Ci-C4q alkyl), -
OCOAr where Ar is phenyl or substituted phenyl, -0(CO)OAr
where Ar is phenyl or substituted phenyl, -0CO(C1-Cg alkyl),
-0(C0)0(C1-Ce alkyl), or -0802(C4-Cg alkyl),



OCQAr where Ar is phehyl or substituted phenyl, -Q(CO OAr where Ar is
phenyl or substituted phenyl, -OCCO(Cferr]-Cerr] alkyl), '

O(CO)O(C[err; ‘g’g_;r] alkyl), or -Osqerr](Cerr]-Cerr] al k?fé%\swm%

WO 98/ 0879 WO 58 PCT/ US97/

- 8- with the proviso that both Rlerr] and R err] cannot be hydrogen;
and Qis a leaving group8- or a pharnmaceutically
acceptable salt or solvate thereof. 5 General ternms used in the

descrlptlon f . conmQunds r §§r dy, e ry us neani ngs.
For exanpl E% the, (ﬁ&ﬂWﬁSQI Q%ﬁ3§%€§ R ggthoaé é€§%h?g Hﬁ%?&ﬁ@ﬁéd
allphatlcand chains of 1 to 4 carbon atons |nclud|ng met hyl , ethyl,

propyl, iso-propyl, fgﬂéﬂl(ﬁiFh%h§ﬁg g and ' C[err] C[err] aIkyI 10

enconpasses t he groups I nclu efinition of "Clerr]- err%
al kyl " i noxd@ Pharmaceeiral kiccegrpabilpl saldo qemadvate thexeef.and the

like. s GHRe e P&eﬁt’é)&isé&tﬁﬂ fhende'scrd 15bri LR duRsdhngdsoup
havi ng onE*?; .nor sub qgnts elected f on1t roup 5 con5|it|ng of
Clerr]-C l?ﬁel 4 By ra Fitr

fl uoro, tl"C(chﬁ-'Itlor&i)w w;e)ymchyﬂraha ther h@nched quawhqtq:err]
al koxy" ¢l 8l §1st% C[t%r 8584 %&4& %e&rad%}ga pé| ot yigh an

oxygen bri suc fo ox

but oxy, aRFORYE s 482" @%ﬁesentﬁ%wfz 35d é&'em scln% hd yy

hi ghlyo pr ¢nionrhsses the grdeps eimtliudbdbin’ ti mclduiamﬁﬁozge@ﬁrathym;
accept ed ea nlng whi ch includes prohibjting, preventjng, restralnlng
and sl owi AFXY ogf RASiHioR kS s?’F@)“gFo@PE s PSn PeIdi tso-pentyl,

amel i or at hegyd, remd e ls:ykep.t omor effect. 25 Preferred enbodi nents
of the current vent "

1-[4-[2-(1-pi péﬂr :%dﬁ%ylll”jo oxyﬁ p%%?\%?(yfhﬁnyi rfoefyspﬁ'eony? )phenyl group

6- hydr oxy haptitngalonee dwmmlwb%l@ltﬁgntexméle@tameﬁrmm[ma]groupand R3
are hysir ogonsistiingigeregicylalipd, tog- h)gdmcda:lx@r,l dgydroxypalhithef eof ; and
1-14-[2- (I - pi peridi_nyl)ethoxy] phenoxy)-2- 3

( 3- met hox FHERAr) TYR%R 0x§Ha %@E%n@rhﬁaPGEﬁﬂ&thylﬁ(ﬁnd theyxbikee,

where R erC1-iCy laldeaoxy/ RSfess nmed hax@l- Rheaﬂkyksgrougnqnnachagl and the

Py och! Ol S, gl R, rERTRR O o present
1-[ 4- [ 2- ( POSRSeR diand Ve oRsSRPRenoRYFORY( 3 amst [ty Pidig ) -Of these Ci-

20 C4 alkoxy groups, methoxy is highly preferred.

The term "inhibit" includes its generally accepted
meaning which includes prohibiﬁing, preventing, restraining,
and slowing, stopping, or reversing progression, severity,
or ameliorating a resultant symptom or effect.

25 Preferred embodiments of the current invention are
1-[4-[2-(1-piperidinyl)ethoxy]lphenoxy]} -2~ (3-hydroxyphenyl) -
6-hydroxynaphthalene hydrochloride, for example, where R1
and R3 are hydroxy, RJ is piperidinyl, and the hydrochloride
salt thereof; and 1-{4-[2-(l-piperidinyl)ethoxy]}phenoxy)-2-

30 (3-methoxyphenyl) -6-hydroxynaphthalene hydrochloride, for
example, where Rl is hydroxy, R3 is methoxy, RS is
piperidinyl, and the hydrochloride salt thereof.
Illustrative compounds of the present invention include but
are not limited to the following:

35 1—[4-[2—(1-piperidinyl)ethbxy]phenoxy]-2-(3—methoxyphenyl)—
G-methoxynaphthalehe hydrochloride,



6- met hoxynapht hal ene hydrochl ori de, .
--9- " I-[4- [2-(]-piperidinyl)ethoxy] pEH@x%’iEEZ’ H § BEEN
nmet hoxyphenywaosewardal ene hydrochl ori de, EPLAGED PCT/US97/14896
1-[ 4- ( 2- (1- pi peri di nyl ) et hoxy] phenoxy] - 2- (3- hydr oxyphenyT J =

6- hydr oxynapht hal ene hydrochloride, 5 .9g.

| -[4-[2-(I- plperldlnyl)ethoxy]phenoxy] 2-(3- hydr oxyphenyl ) napht hal ene
hydr ochl ori de, 4-1 2-, plper|d|n et hoxylphenoxy] -2- (3-
hydroxyphen}r) GJQEﬂﬁﬁ %iﬂ$%??ﬁ¥¥ énd 3-10

I-[4-12-(1- ﬁél@ﬁb mhﬂm]hgdf&hlonde, -

maters Al fod-5sd Oléé%*?% Sy (e in o tfLse- ‘av-swara%“fwit AT
conpounds ob-hgdroixynaphthalene hykbrochloride, [err]
wh “hydr ox
et e s o 351412 CPibe b O TinpAO e ) 12 @y oxy.

-O(derr]- CPBﬁKPx nyl)ngphihajane hydroghleziggeny or substltuted
phenyl, - Q€0 @A 2\Mlqr—@1/gfeﬁml )éamsw mﬁeﬁuhﬂ Lizut(sd phenyl ,
- Cerr], &&Pﬁl ey ASphin RygoRhipieide e and
80t er 1] ( huPEPREpBERY 3|‘1®'|") ynaphthagepe| BYfECRPLPI] g an
i ndependently, -H -F, -d, -CHerr], -OH, - derr]-Cerr] alkyl),
'OCOArJﬁperf-%ﬁ-%i Qeegﬁ$é@ié¥H§¥)ééﬁ&&&]phenoxy]—2 (3-
methoxyphenyl) -6-hydroxynaphthalene hydrochloride.
' The starting material for preparing compounds of the
present invention are compounds of formula III:

/\_R2l
l]lliilllllll R "
15
I1I
wherein: _
Rl2 is -H or -OR5 in which RS is a hydroxy protecting
20 group;

R2a is -H, ~F, -Cl, -OH, -0(C1-C4 alkyl), -OCOAr where
Ar is phenyl or substituted phenyl, -O{(CO)OAr where Ar is
phenyl or substituted phenyl, -0CO(C;-Cg alkyl), -0 (Cojo(Cy1-
Ce alkyl), or -0802(C4—C5 alkyl);

25 R32 and R%2 are, independently, -H, -F, -Cl, -CH3, -OH,
~0(C1-C4 alkyl), -OCOAr where Ar is phenyl or substituted
phenyl, -O(CO)OAr where Ar is phenyl or substituted phenyl,
~0CO(C1-C¢ alkyl), -0(CO)O(C1-Cg alkyl), or -0SOz(C4-Cg
alkyl), with the proviso that both R32 and R42 cannot be

30 hydrogen.

Compounds of formula III where at least two of the R?,
R**, and R*? substituents are hydrogen are well known in the

Sheet Has Been Reﬂlaced
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phenyl, -OQ(CO) OQAr where Ar is phenyl or substituted phenyl,
-OCO(err]-Cerr] alkyl), -QCOQ dJerr]-Cerr] alkyl), or

-0sderr]( rrl-Clerr al kyl), with the proviso that bot d
Rl err] can%@%m% hydr ogen. Conmpounds of for wlgbﬁsgﬁﬁ'g% at

| east two of the Rerr], Rlerr], and R err] substituents are hydrogen
are well known in the WO 98/0B8797 o
PCT/ US97/ 14896 -10- art and are

re arede I a ri e - L. U S Rat. No
2, 9?0, 212 oR #‘é : &r F%S?%ch %%#%ﬁ@%!fy 25 d?%{}%%ggh bge Yéﬂ% gt
Col i ns, DaJ ¢ B aLS Ratt . N@. 4, 910G wmetmssmereigsspcommmed ns,

D.J., et aby méf'é%encé JSe@he@l’so'” e%&ﬁ%:1?£940(3984ét al. Aust.”‘J .

pr eparl ng co ounds the present inventio ener aIIy, ket one of
formula I1¢B arﬂﬁa?ﬂ?ea56pr@ B&idig and Cp t BiJtor Bl & IVch/ﬁf-ic_h is

then reactgd ghéh.p 37: 2279&&qunnmgtdnukato give a biaryl ether of
Thi 5 synt het | ¢ FBUPESPaz}Bo, el 4t g ke feR RkeBELOR. ™ *R orh
Rlerr], angemprallyare ketdeki odd fampwda III is aromatizéd, pro@dﬂh'm'gl
[err] a phenol of formula IVc, which is then reacted with a
| 4~-halobenzaldehyde to give a biaryl ether of formula Ila,
10 which, in turn, is converted to'a'phenol of formula IIb.
This synthetic route is as shown below in Scheme I, and Rla,
R2a, R32, and R%2 are as defined above.



WD, 98/ 08797 PCT/ USO7/ 14896

-12- In the first step of the THISSEEET gcg&sw 'a conpound of
fornula 111 iYO8M§®7ted to a phenol ot for via A t
—protocol—essentially as described by vuug,rggﬁ%Aggé , bb%ﬁmé%@g”‘

1 8% 991). - In essence, a 5 _{prmula Il ketone i's enollzed by
: on of an acetylenolic ester solvent, in the presence
'of 'm‘ﬁ atal yst. The resulting enol acetate is di rect| y converted _

tate which is then hydroBghethet X a phenol of formul a

IVb In converting a ketgpg of formula Il to its respective
enol acetate, various kpmown a catal ysts can be used. ST e abl yrza
non- aqueous aci ds, arly, .. p-tol uenesul f oni i A
preferred. A prg S g@pllc ester sol vearRyo
acetate. 15 gl ux, tlre—prpeent rvactlon t
about 6 to gpe g onpl et e. The'enog%p ¥
reaction is not isolated, but upon conpletion eaction, the
resulting solution is treatgg with an appropri ate oxi gant d heated to .
reflux for, optimally, 20 about 1 to about 3 hours. _ ﬂ$$ropriate
oxidants for this second phase of the first reaction tep shown in
Schene | are limted to those known in the art which €an lead to the
el im nation of hydrogen froma saturated systemto glwgkgnéymuguikeﬂ
system Such 25 oxidants include, for exanple, de- hydrog-
such as platinum palladium and nickel, el enental &aQd _Sel eni um
and qui nones. For the present application qui t esp@c?ally
2, 3-di chl oro- 5, 6-di cyano- 1, benzoqui none 1P _2#8
to 2 equivalents 30 of DDQ per equival ent of substrate w drive the
pr esent process phase. The resul ting product, of thenpresent
phase, a 1- napht hol ester, is then subjected to hydrojysis to provide a
conmpound of forrmula IVc, thus conpleting the first procesg 35 step shown
in Schene |. The present hydrolysis phase is acconplgshed via either
acid or basic hydrolysis of the substrate in a polar protic sol%snt

such as water or one or m
’ ] \ \ R3a
P .

I
HO~7 | W-CO_ A~
R2a N

/’E\;/Jif | 1
NN N
A
Rla _ - - Rla / Z Ria

IIb : _ IIc
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- 13- nmore sol vents contai ning an al cohol such as nethanol or '

et hanol . A cosolvent such as tetrahydrofuran (THF) or di RS may

be added t¥CPHE3D3| ution to aid solubility. Appropri at e gasesqﬁgégkhis

phase i nclude sodi um hydroxi de, 5 potassium hydroxide, |ithium hydroxide,

and the |ike. Appropriate acids incl3de, for exanple, hydrochloric

aci d, met hanesul foni ¢ acid, p-toluenesulfonic acid, and the |ike. A
t he

d. ~ methanes tol ue acid. an
Fi st step shodh ihischartt | S L g Branens proccdes o Mimfiild 4

and runs feraudlkoRII is pronvrrtddtieoea phenedl pf fesmula dVboutai2 hours.

Conpl et i 0RO ol iR Y G5 oESPC d Merfa Dy I8 HEISRRI YR by WargNdg! ¢
chr omat ographi_c techni ques_such as hlg La¥$b chronatoq{%ghy. 15
In the se@ndistref-ofSI8EhrRMRFUN o p%%h B30k 1P8 I alpvEsSsengey i3 ot
react esl witbrmailagrI fidtavedi Hyendriaddi byyoredlluring a4-salwthionz abfelapde
or 4-hal obenzoketone, in o) ot | I ' r i pert
atnnspher@csﬁgﬁe 1ﬁ?rﬁﬁﬁ§#)%§§%§€%’ if Ehﬁiggfﬁggkgr%gﬁ%?b§%ﬁ¥ [la. .This
reacti on icatadlystknoitheOreswl tirg aenoiadetateadsi 6d rent lassmvertedas
descri bed ' : - esk Sy . re
t%y? fﬁgﬁﬁﬁ%ﬁiﬁé%%geEfﬁ%fﬁufsSMHEH ﬁbﬁgg@ 2P phenol o}P |

particul arly

with at |

an appg opri at e 1gpladiierZbng f®| kovele by fardinplias € 1addid iy OfeSpective
4-halobenzalq '
Appr opr i aff&®°

a |I'Vc
EaymulaefilGAal ent of an al kali metal hydride or carbonate

age sol vent, as u§§d with the substrate.
[

hyd h
*Reehankn TIHOUT KOPUFERH BRES

sol vent s \Briefle mabigi N noreraquéows ghoidst hande petritdculid iy,

“di met hyl f

preferred:

PElnddMdon farReidl 1y Lhesdabud oun baPelled Ner eol, | o

sodi um used as t requi red base

ure

ound 1s first treated

in

I¥5§L§ SV ANt 237 %hi xt ure of

and 4-f | uecserianalely Rster uselivert woulfebgr dseprepenyial atrinte dehyde.
The tegper at ur gl e thd Nrdfidx 5t €ReObrbBEnk! @R ion HHIRELSEr&RoUl d be

fficient t f t | et d f th 35 t , t t ' '
The 1 or naBRSRTo(6 (rRICIPIRh 48 hotks | FpoaaRpt=R"p, dis APl dHEerathr o r ange

for this

20

25

30

35

fromr adrits areact fomnimboot 36ofatedabduit 1@reradm etihoer of
the reaction, the resulting solution is treated with an
appropriate oxidant and heated to reflux for, optimally,
about 1 to about 3 hours. '

Appropriate oxidants for this second phase of the first
reaction step shown in Scheme I are limited to those known
in the art which can lead to the elimination of hydrogen
from a saturated system to give an aromatized system. Such
oxidants include, for example, de-hydrogenation catalysts
such as platinum, palladium, and nickel, elemental sulfur
and selenium, and quinones. For the present application,
quinone oxidants, especially 2,3-dichloro-5, 6-dicyano-1,4-
benzoquinone (DDQ) are preferred. About 1 to 2 equivalents
of DDQ per equivalent of substrate will drive the present
process phase.

The resulting product of the present phase, a 1-
naphtholester, is then subjected to hydrolysis to provide a
compound of formula IVc, thus completing the first process
step shown in Scheme I. The present hydrolysis phase is
accomplished via either acid or basic hydrolysis of the
substrate in a polar protic solvent such as water or one or
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«14- preferred reaction conditions, a fornmula Ila conmpound w || be
prepar ed Viwotdgmsmyef erred process in about 24 to about 4 ®CTIISY9/14896
The final reaction shown in Schene |, the conversion of 5 the al dehyde

noi ety of a formula Ila conpound to a pheggol group, thus formng a
compound of fornmula Ilb, is known in he art as a Bayer-Villiger

oxi dation. See, e g., Fiesers, L., et al., Reagents for Organic

Synt hesi s, mbré6&olWientys cont@imirkpran 4P6GholHaschl ks @chaﬁbgamtc
React| ons, gpgg j06 Oco(s\glhveéﬁt Mﬂ{%g té@ﬁZh drofura e’l}‘;l-l{g: 5 t h a

present reaction i'nvod nbi nati on o benza
peraci d sudihoxgne alser magt ke eﬁqctﬁ%rt‘m EhFoFBQBFBQHZGPC ae’kq cﬁqwkahliﬁyr-

sol Vtent SUSB?EépQ{iEQVeO{b&@ESOVdethVi§rlSlQQéQr idglluﬁbﬁ sbalum ﬁoﬁdéhl s
reactiaon ormgte ester, .can readi,ly r o the
desi re® phBAGRSS3MR %f I elletqum?eaﬁgfoxépeal ah %%Jéﬁﬁ rey, I.M,
et al., J. Appedpriate ac1dBednctudé}aﬁsr éx&ﬁﬁSteh?dkoahﬂbﬂlﬁéa&id,et
al., Bull. 361 f the Rresent
Ceaction, BEGPERGERLIAS Aqisl i toniditentpenis agifl e YT Thee,

J. Og. ChAnpre£9r¢édlaCld(E§K19 bawhxdnechbqrnﬁvepuds conblnlng a

benzal dehyde of oh;s fFQHEYl dHdse WE ed £east 3cbp aRewh ArPWdn&hents of
30% hydr ogen peroxi de in an alcohol solvent. and in the resence 25 of

a cat A0t i EURERd. C2DnPE TS &ﬂﬁﬁ?‘?‘bn%emPﬁEaBHéﬁoPnFs runs g} pgshort
directly, pagibHeofeadnieqr tampirttlily Oflﬂbmhydtol ;bbat 12 #crprs.s, therefore,

el imnated, _Th ref err solvent n for t he present
reaction i 5° W@?ﬁgﬁSP gﬁe he Rﬁﬁﬁ%ﬁ%r%ﬁ%ﬁtéépfﬁg %Sc Nfy.
Under the Sﬂanﬂaeﬂecha@manngnaphxnwtb¢hmnquesheuchaasfahnn|kxyéron1a

formula I formula Il b conpound is conpl ete after
stirring ngEB BB%?E]@Waabout 48 hours at anbi ent t enper at ures.

Conpods¥ds of foFﬁuFéelﬁeQQWﬁ %%ﬁPIQQ)%@Qﬁ%@e?ulaaEhSBoﬂanfﬁﬂﬁQH¥ﬁ IVe
conpounds i85 Eheskr ekakctleddowidth a ba¥ey NBeEUbwedl by @bkl WididIsnnels af

formila | gihgggbenzaldehyde or 4-halobenzoketone, in a polar aprotic
solvent, under an inert atmosphere such as nitrogen, to give
a biarylether of formula IIa. This reaction is well known
20 in the art and is carried out éssentially as described by
Yeager, G.W., et al., Synthesis, 63 (1991). _

More particularly, 1 equivalent of a formula IVc
compound is first treated with at least 1 equivalent of an
alkali metal hydride or carbonate in an appropriate solvent,

25 followed by a dropwise addition of a 4-halobenzaldehyde in
the same solvent as used with the substrate. Appropriate
solvents for this reaction are those solvents or mixture of
solvents which remain inert throughout the reaction. N,N-
dimethylformamide (DMF), especially the anhydrous form

30 thereof, is preferred. Preferably, sodium hydride is used
as the required base, and 4-fluorobenzaldehyde is used as
the preferred 4-halobenzaldehyde.

The temperature employed in this step of the present
process should be sufficient to effect completion of this

35 reaction, without encouraging the formation of undesirable
by-products. A preferred temperature range for this
reaction is from about 30° C to about 100° C. Under



present invention. Upon preparation of a formula Ilb conmpound, it is
reacted wth a conpound of fornula V

Rlerr]-( Q 5 _ ; R5
and n argk&% &b%pned above, and Qis a |leaving group, sugﬁ A%%?

exanpl e, nmesylate, tosylate, chloro, or brono, with brono belng _
preferred, to forma conpound of 10 foR#Aula la. The formula la conpound is
t hen deprot ect ed, when Rlerr] and/or R err] hydroxy protecting groups

are pres¢iflefdired rd&E€1én COMRAYLToRE, f 8" P ri1y nwé&n&aﬁﬁssa#&eps are

|1 I
?2??? Inkﬁcgg@%areém%fg the preferrgd process in abouq{%grqo gent] ,

Rlerr], RgemdursRerr], and n are as defined above; 20 o R[erﬂ
is -H or Sion

- g o
pharnaceutlcmq%?eﬁﬁﬂﬁﬁeﬁﬁ%92g$? 8#°§8I§3t§CSE@FéJP ‘the ‘conversion of

the aldehyde moiety of a formula IIa compound to a phenol
group, thus forming a compound of formula IIb, is known in
the art as a Bayer-Villiger oxidation. See, e g., Fiesers,
L., et al., Reagents for Organic Synthesis, 1:467, Wiley
(New York, 1967);.Hassall, C.H., Organic Reactions, 9:73-106

10 (Wiley, New York, 1967).

In general, the present reaction involves the
combination of a benzaldehyde with a peracid such as
peracetic acid or m—-chloroperbenzoic acid in an inert
solvent such as chloroform or methylenechloride. The

15 product of this reaction, a formate ester, can then be
readily hydrolyzed to the desired phenocl. See, for example,
Yeager, et al., supra; Godfrey, I.M., et al., J. Chem. Soc.
Perkins. Trans. I:1353 (1974); and Rue, R., et al., Bull.
Soc. Shim. Fr., 3617 (1%70).

20 For the present reaction, a preferred variation is
described by Matsumoto, M., et al., J. Org. Chem., 49:4741
(1984). This method involves'éombining a'benzaldehyde of
formula IIa with at least 1 to about 2 equivalents of 30%
hydrogen peroxide in an alcohol solvent, and in the presence

25 of a catalytic acid. Under these conditions, the phenol is
formed directly, and the need for an additional hydrolysis
step is, therefore, eliminated. The preferred solvent and
acid catalyst for the present reaction is methanol and
concentrated sulfuric acid, respectively. Under the

30 preferred reaction conditions, the transformation from a
formula IIa compound to a formula IIb compound is complete
after stirring for about 12 to about 48 hours at ambient
temperatures.

Compounds of formula II, IIa, and IIb are useful as

35 intermediate compounds in the preparation of

' pharmaceutically active compounds of formula I of the



i

In the first step of the process shovprm heme—tHr—— the al kylation is
carried out via standard procedures. 158 ﬁH:AS BEEN

REPLACEMENT WaEsBR8797 REPLACED - PCBAUSY7/14896
Compounds of fornula V are connerC|aIIy aval | abl e or are pr epar ed by

means wel | known to one of ordinary skildign the art. Preferably, the
hydrochl oride salt of a fornmula V compound, particularly -

2- chl or oet hyl pi peri dine 5 hydrochloride, is used. General ly, at

| east aboutPACBEREVAN¥RRtAPDLor FRCR PRSPAratigR9fitd EPEMHAACTI® with 2
equi val ent scohpouhdl Nikai¥ reacted et ia) ddmpding evEer8imalal §ast about 4
equi val ents of an-al kali nmetal carbonate, preferably cesium car bonat e,
and 10 an appropriate solvent. Sol vgnts for this reaction are = ' -those
solvents or mxture of solvents whi cR’TéRB2lnT@ert  throughout .the
reacti od. N, N-di net hyl formam de, especially t he anhydrous form thereof,
Is preferred. The tenperature enpl oyed in this step should be -
sufficient cts 1 c tLan S at eactio

Typi cal |y, "S}?r%%{ﬁ R énd Rre?ggu?g figEsluPP g?”é;rﬁé arléﬁr%f:g%réedfeaf’ﬂénﬁr esent
reaction pr@feyRpl §ueh ﬁﬁn iﬁﬁaeﬁxéﬁlnh%rﬁnmﬁﬁpmer@sylatpar chioke,| pr

nitrogen. p , wibPHeprbhig Beeher peed fedded,0nt & OFthi i o1 rggction
20 w || o con | eti SH? abogt b%% to about 20 oﬂlijrés) éoT%ghﬁd 8§r ogr ess
t

un to conp
of t helPeacio R hayEBe. raRPt BPEIOIRa L8 SRERANAA L% khAm; SgPEREEEted,
t echni ?ues .when IR5 and%onnnélhgadmxyvprbbﬁcpiagaglrwp&?mwr%ilseg%&ﬁ;l)rﬁgl a
la, a for | t cess of an a ating
agent of %(?rru é)\f%@g{iﬁﬁr%ﬁerkggﬁ‘ggt \riﬁgt edqﬁlw’es)ie eprgoc%%% ?%‘Fpﬁe?ﬁéﬁ
Q - (CH ershowm in(Scheme II below.

Scheme II _
15 .
HOQ RS—- (CHz) n-
) ) I n
0 — /R 2 RZa
. N , _
O@ R® Y\ R
- Rla Ria 1a 4
R Rea
IIb

) Ia
RS- (CH.) n— O\Q _ /

wherein:

Rla, R2a, R3a, R4a, R5, and n are as defined above;
20 RP is -H or -OH;
R3b is -H, -OH, or halo;
or a pharmaceutically acceptable salt or solvate thereof.
In the first step of the process shown in Scheme 11,
the alkylation is carried out via standard procedures.

___;——————‘—””'———__

Has Been Replaced -
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VI | wherein nis 2 or 3, and Q ang—Q-each are the sanme or 30

different |eaving groups, in an alkali| SRISUSHERT. HAS BEEN -
Schene 111 [err] REPLACED ein rrj,
Rerr], R[&Q?smﬁerr] and n are as JET‘r‘rTed—a-bev-e—-—E-__ (%dp?’r".‘gi{gg

| eavi ng groups include sul fonates, such as nethanesulfonate :

4- br omobenzenesul fonat e, tol uenesul f onaté~ ethanesulfonate

i sopropyl sul fonate, 4- nmet hoxybenzenesul f onat e,

(Nl LT ObCZSHESIMAONSE Crofiula VORKE! CRRREANENHIPIA£; 1461E 3§:ear§”d the
l'i ke, haloge suc ronp | oro, and iodg, and other related
| eaving Prepared by means well known to one of ordlnary skill in the
art. Preferably, the hydrochloride salt of a formula V
compound, particularly 2-chloroethylpiperidine
5 hydrochloride, is used.

Generally, at least about 1 equlvalent of formula IIb
substrate are reacted with 2 equivalents of a formula V
compound in the presence of at least about 4 equivalents of
an alkali metal carbonate, preferably cesium carbonate, and

10 an appropriate solvent. Solvents for this reaction are
those solvents or mixture of solvents which remain inert
throughout the reaction. N,N-dimethylformamide, especialiy
the anhydrous form thereof, is preferred. The temperature
employed in this step should be sufficient to effect

15 completion of this alkylation reaction. Typically, ambient
temperature is sufficient and preferred. The present
reaction preferably is run under an inert atmosphere,
particularly nitrogen.

Under the preferred reaction conditions, this reaction

20 will run to completion in about 16 to about 20 hours. The
progress of the react}on may be monitored via standard
chromatographic techniqﬁes.

As an alternative for preparing compounds of formula
Ia, a formula IIb compound is reacted with an excess of an

25 alleating agent of formula VII as further illustrated in
Scheme III below:

Q' -~ (CH2)p, - Q"
VII
wherein n is 2 or 3, and Q' and Q" each are the same or
30 different leaving groups, in an alkali solution.

Sheat Has Been RTlaccd

Tl i




groups. Halogens are preferred |eaving d : especially-
preferred. A preferred al kali soﬁng%g_iﬁ&h{st BE%N | kyl at i gn y
reacti on coNv@P8E878Bt assi um car bonate i | PLEAC&Q vent |15 SUCHUSY/148%;
exanpl e, et hyl et hyl ketone (MEK) or DWF. ~ this solution, the

4- hydroxy group of the benzoyl noiety of- 17- aformula llb conpound exi sts
as a phenoxi de ion which di spl aces one of the I|eaving groups of the

al kyl ati ng agent. This reactjqn is nlft favorabl e when the al kal
20 sol ution containing the reactants 2R 2agehts is brought to ref | ux
and allowed to run to conpletion. Wen using MEK as the preferred

sol vent, reagtg op~lines run fromabout 6 hours to about 20 hours The
reaction produc @. this step is Q! (CHy) 98 08797 -

PCT/ US97/ 14896 L o2a t hen reacted with
an equival ent or excg T 3 pﬁberidine 1-py di ne, L

met hyl - 1- pyrr ol LiAgt Ayl -1 pyrrolldlne 4- nor@ho 2 R2a°
di met hyl am ne, [i 76, RA* 1- Q'- (CHehean@'t hyI -- e,

t echni ques, gt® N coﬁﬁéunds of fornﬂﬂé la. T ;

facilitated with the addition. orastrony ba~ P as, ertlary
al kyl amine, or an inorgeéf®c base, such as, [egﬁﬂCIIerr] Bﬁferr]CIIerr]

and the liKke. Preferably, the hydrochl%ﬁﬁ e salt of ¢y piperidine is
reacted with theRal-kyégzt)qld- oorrp?und of fopArula 10 Il1b i'n an inert solvent,

such as anhydrous DMF, wt nd heated to a tenperature in the

range from about 60[err] Cto about 110[err] C. Wien the m xture is
heated to a preferred t enper at uUPe @GF™HouUR?®0 C, the reaction only
t akes about 30 m nutes to _2R0u f However, changes in the

reaction 15 conditions wll @ d tF sgant of tine this reaction
needs to be run to conpl eti op gour sg. the progress of this
reacti on step can be noniRYred vi a. st ant rd chr omat ogr aphi ¢ t echni ques.
Hydr oxy conpounds of fornmula | are obtained by 20 cleaving, when present,
the R6 and R7 hydroxy protecting Ia groups of formula la conpounds via

wel |  known QﬁQE?QHreﬁla Rzg\lunﬁjaou dxea édr&?ﬁ{q{ atllg Jé)r iﬁ)él aggo(,gm)val

of such protecting roups aré deséri st an
wor ks i ®cl udi ng, APBFOPXaMliee 1 eRVinst (g XQRURS oh@@lvﬁedsgéﬁpaaitgs Cﬁé’rﬁl’st#%/

Pl enum Presge{haRdan13hatey YobromsbehzefE§8fonate, toluenesulfonate,
ethanesulfonate, isopropylsulfonate, 4-
methoxybenzenesulfonate, 4-nitrobenzenesulfonate, 2-
chlorobenzenesulfonate, triflate, and the like, halogens

10 such as bromo, chloro, and iodo, and other related leaving

groups. Halogens are preferred leaving groups and bromo is
especially preferred.
A preferred alkali solution for this alkylation
reaction contains potassium carbonate in an inert solvent
15 such as, for example, methylethyl ketone (MEK) or DMF. 1In
this solution, the 4-hydroxy group of the benzoyl moiety of
a formula IIb compound éxists as a phenoxide ion which
displaces one of the leaving groups of the alkylating agent.
This reaction is most favorable when the alkali
20 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. The reaction product from this step is
\
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T.W, Protective Goups in Oganic Synthesis, Wley, (New . York, 1981);

and The Peptides, Vol. |, Schrooder and Lubke, Academ ¢ Press (London
and hbm,\k@%b éﬁ% . Met hods for nonr egi osel ecti ve renovpoguseehsyoscd
R6" and/ or % roxy 30 protecting groups, particularly nethyl, are
essentially as described in Exanples _2 and 4, infra.

Compounds of fornmula | in which R[err]‘&ﬁd R[err] are net hoxy and
hydr oxy, respectively, are obtained by selective cl eavage of the 3'-
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it is advarﬁageou erature bel ow |err Cin grder to
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t he for matd ipfatiieesof adbsut 90DyQy, odhet &eam@raldrm;t htea Jo& ©dabbub, 38" -

di hyd o) f d | at, U d

or of er r ot TR 50 GHbEEhAFt DORE: A RERRY S v G e kYT arael PEBSEaE i ||
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of appr oxi nmet hoxy
substrate tmmnmmmmﬁﬂp can bﬁd@P"étmlletdog’e‘@ Atandaed e at a

t enper at ur&h Odma €8 gag,picltechngquéshours . Conpounds of fornmula I
in which Rl and are gd nmet ho Y, res eé:tlvel are prepared
by a conpl i mentBYGroxy ‘F éfiécpr“"v 3[ ?T%tlﬂ%xy gr oup
(see:20 cleaving, when present, the R6 and R7 hydroxy protecting

groups of formula Ia compounds via well known procedures.

Numerous reactions for the formation and removal of such
protecting groups are described in a number of standard
works including, for example, Protective Groups in Organic

25 Chemistry, Plenum Press (London and New York, 1973); Green,
T.W., Protective Groups in Organic Synthesis, Wiley, (New
York, 1981); and The Peptides, Vol. I, Schrooder and Lubke,
Academic Press (London and New York, 1965). Methods for
nonregioselective removing preferred Ré and/or R7 hydroxy

30 protecting groups, particularly methyl, are essentially as
described in Examples 2 and 4, infra. '

Compounds of formula I in which R! and R3 are methoxy
and hydroxy, respectively, are obtained by selective
cleavage of the 3'- methoxy group (see: Example 5, infra).

35 1In general, the procedure for cleavage of a methoxy group on
the 3' position involves the combination of the 6-, 3'-~
dimethoxy substrate with a demethylation reagent chosen from



Exampl e 6, infra). The procedure for regioselective cleavage of a
mét hoxy group on the 6- position involves the 30 conbination of the 6-,

3' - di met hoxwosas®8¥7ate with a demet hyl ation reagent choseRCAfUSIA$A6
group of al kali netal t hi oal kyl conpounds, such as sodi um _
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product will _ be forne tirri t he reaction for abqut to 8 :
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di met h t
et oy SHEEhb3LeokBuANIINY Qi dESracion b BRBRSILIRAANST € 2t 2
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an -O CO Ceer Fofhedr hfter atkynirgy dihe i sealesiordfor aboat O.r uto] mquoxy

conpouny thoursfOrK“er'ferﬁrebe%tﬁdae%x@ ALEP0L SHENWER 3P boddOr ! e,
tribromide in the amount of approximately 1.5 moles with one
mole of the 6-, 3'- dimethoxy substrate in dichloromethane
under a nitrogen atmosphere at a temperature of -20° C for 1
to 4 hours.

25 Compounds of formula I in which Rl and R3 are hydroxy
and methoxy, respectively are prepared by a complimentary
regioselective cleavage of the 6- methoxy group (see:
Example 6, infra). The procedure for regioselective cleavage
of a methoxy group on the 6- position involves the

30 combination of the 6~, 3'-~ dimethoxy substrate with a
demethylation reagent chosen from the group of alkali metal
thiocalkyl compounds, such as sodium thiomethylate, lithium
thiomethylate, sodium thioethylate, lithium thioethylate,
sodium 2-propanethiolate, lithium 2-methylpropane-2-

35 thiolate, and the like. The reaction is conducted under an
inert amosphere such as nitrogen, with one or more moles of
the reagent per mole of methoxy group to be cleaved.



brom de, cyanide, or azide, or with an appropriate anhydride 30 or m xed
anhydride. The reactions are conveniently carried out in a basic

sol vent sugly ghey | di ne, lutidine, quinoline or isoqui nekirfifse7R4sekN 2
tertiary am ne sol vent such as triethylamne, tributylam ne,

met hyl pi peri dine, and the | i ke. The_reaction also may be carried out I n
an inert 35 solvent such as ethyl acer2Ps, dinet hyl f or mam de,
dlnethylsquOX|de di oxane, di met hoxyet hane, acetonitrile, acet one,

met hyl % KSp PIere 2881 v6RtSI K8r tRivwhiredctlion are thosé’@&ﬁ#@ﬁzyor
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an acid sqavef@ered wihgat eot iABolivekltte Wi of lithium thioethylate.
in the amount of approximately 15 moles with one mole of the
20 6-, 3'- dimethoxy substrate in anhydrous DMF_ under a
'~ nitrogen atmosphere at a temperature of 107° C. for 5 hours.
Other preferred E:ompounds of formula I are prepared by
replacing the 6~ and/or 3’-position hydroxy moieties, when
present, with a moiety of the formula -0-CO-(C;-Cg alkyl),

25 or -0-803-(C4-Cg alkyl) via well known procedures. See, for
example, U.S. Pat. No. 4,358,593. When an -0-CO(C;-Cg
alkyl) group is desired, a mono~ or dihydroxy compound of
formula I is reacted with an agent such as acyl chloride,
bromide, cyanide, or azide, or with an appropriate anhydride

30 or mixed anhydride. The reactions are conveniently carried
out in a basic solvent such as pyridine, lutidine, quinoline
or isogquinoline, or in a tertiary amine solvent such as
triethylamine, tributylamine, methylpiperidine, and the
like. The reaction also may be carried out in an inert

35 solvent such as ethyl acetate, dimethylformamide,
dimethylsulfoxide, dioxane, dimethoxyethane, acetonitrile,
acetone, methyl ethyl ketone, and the like, to which at



a fornufa | compound is desired in which the 6- and/or 3'- 30 position

hydr oxy group of a forrmula | conpound is converted to a group
formula - Owolosresye7(Clerr]-Clerr] alkyl), the nono- or di ﬁh ‘(é%&“wg
conpound is - reacted with, for exanple, a sulfonic  anhydride or a
derivative of the appropriate sulfonic aghd such as a sul fonyl

chl oride, brom de, or sulfonyl amonium 35 salt, as taught by King and
Monoir, J. Am Chem Soc., 97:2566- 2567 (1975). Such reactions are

carried outleasterone equivalenyypfgapgpagrd scaveriger (except as noted
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hydroxysuccinimide, and 1-hydroxybenzotriazole. See, for
example, Bull. Chem. Soc. Japan, 38:1979 (1965), and Chem.
Ber., 788 and 2024 (1970).

Each of the above technigues which provide
25 -0-CO-(C3-C¢ alkyl) moieties are carried out in solvents as

discussed above. Those techniques which do not produce an
acid product in the course of the reaction do not call for
the use of an acid scavenger in the reaction mixture. When
a formula I compound is desired in which the 6- and/or 3’-
30 position hydroxy group of a formula I compound is converted
to a group of the formula -0-SO02-(C4-C¢ alkyl), the mono- or
dihydroxy compound is reacted with, for example, a sulfonic
anhydride or a derivative of the appropriate sulfonic acid
such as a sulfonyl chloride, bromide, or sulfonyl ammonium
35 salt, as taught by King and Monoir, J. Am. Chem. Soc.,
97:2566-2567 (1975). Such reactions are carried out under
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nuscle cell profil lon or restenosis. In
phy51olog1cally acceptable salts which are often used in
20 pharmaceutical chemistry. Such salts are also part of this
invention. Typical iporganic acids used to form such salts
include hydrochloric, hydrobromic, hydroiodic, nitric,
sulfuric, phosphoric, hypophosphoric, and the like. Salts
derived from organic acids, such as aliphatic mono and
25 dicarboxylic acids, phenyl-substituted alkanoic acids,
hydroxyalkanoic and hydroxyalkandioic acids, aromatic acids,

aliphatic and aromatic sulfonic acids, may also be used.

Such pharmaceutically acceptable salts thus include acetate,
phenylacetate, trifluoroacetate, acrylate, ascorbate,

30 benzoate, chlorobenzoate, dinitrobenzoate, hydroxybenzoaté,
methoxybenzoate, methylbenzoate, o—acetokybenzoate,
naphthalene-2-benzoate, bromide, isobutyrate,
phenylbutyrate, B-hydroxybutyrate, butyne-1,4-dicate,
hexyne—1,4—dioate, caproate, caprylate, chloride, cinnamate,

35 citrate, formate, fumarate, glycolate, heptanoate,
hippurate, lactate, malate, maleate, hydroxymaleate,
malonate, mandelate, mesylate, nicotinate, isonicotinate,
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retarding dlxgq@dégumrsaw a§arta:(:j@§éaf é?a theeggketi om W@{]ﬁé&r§a§ﬁfh
as quat er nary ni oun surface active agents such as cety

20 al cohol 1S gF@Eb?gEBﬁﬁﬂggPﬁggit% fEdsorptlve carriers such as kaol i n
and bentonite; amhd whameadesutsicdl bg aateptabllei amid ad@ﬂtrunﬂ&ﬁiﬂﬂ1are

stearate anﬁlggﬁ'aacmp' SELN B 9%5&9&33 £ ealnﬁoundp%%r £3 LS

be: pills, I'et’s , aer os S, sac
cachet s, elﬁﬂﬂﬂmolai Qﬁnﬂﬁﬁﬁﬁﬁwﬁmo%mﬁl§foﬂ§ld@|th@nF@aQQQQﬁﬁﬂatﬁles

sterileg  geRe2ehal} b ild®NEn #metahil someelsw%cﬂomerﬁeﬁrfl t&€her
l'i ke, depengln

conpounds oPrt%Fgg’the T OféﬁﬂélgafgtngégﬁééytBrﬁﬁﬁﬁﬁﬁﬁﬁégxgg% tgrﬁed
rel ease dosagduttdioms witthinlhebdwt nothat hoas tanlal aaybeaml eistbeé ut ed t hat
Lhey el ensehiaga 1P A0SR, O0LVoBE BEThEHRDLNn Bet anns U SpE
fornulationbym&@h&&nhmﬁnﬁi(ﬂﬁﬂnﬁgs The present 1nvent10n further

20 provides for pharmaceutically acceptable formulations for
administering to a mammal, including humans, in need of
treatment, which comprises an effective amount of a compound
of formula I and a pharmaceutically acceptable diluent or
carrier. ' '

25 As used herein, the term "effective amount” means an
amount of compound of the present invention which is capable
of inhibiting, alleviating, ameliorating, treating, or
preventing further symptoms in mammals, including humans,
suffering from estrogen deprivation, for example, menopause

30 or ovariectomy, or inappropriate estrogen stimulation such
as uterine fibrosis or endometriosis, or suffering from
aortal smooth muscle cell profileration or restenosis. 1In
the case of estrogen-dependent cancers, the term "effective
amount™ means the amount of compound of the present

35 invention which is capable of alleviating, ameliorating,
inhibiting cancer grqwth, treating, Qr'preventing the cancer
and/or its symptoms in mammals, including humans.



envel opes, or protective matrices which may be made from 35 polyneric

subst ances or waxes. The particul ar dosage of a conpound of
formula | woogiesyred to treat, inhibit, or prevent the synProTmssIa188960r"
WD 98/ 08797 PCT/ US97/ 14896

- 25- di sease of a mammal, |ncludlag humans, suffering fromthe
above nal adi es according to thIS I nvention will depend upon t he
particul ar di sease, synptons, and severity. Dosage, rout es of

adm ni strat i on, Bﬁnﬂpﬁaﬂqueenyloélmgs'ang:eip&amy f drmudiesct lersl” b:ytthe

ﬂg;“ggg St SRl %Eg“ss@ker,aag%teﬁq %qtfc?lefgé %ﬁgagga PSERsf' be Pe
dosageS\M¢¢mnﬁ$1ble Eﬁhhntbeeaéﬁlvg ansaﬁ nﬁ dauﬁﬂﬂﬁﬁumﬁeafnénrmﬁﬂem
one to 1) tdy e&élf@fmsﬁshléay ahdaﬁonWd%aerm%hé Ofo efhecacy, and 10

for perlods of at |east t , nDre i cal l : | east six
hont hs3 orf@FRAERY | Fhereot. Pha HAgi'éaﬁﬁﬁiQR%Rn%fc?ﬂe benventi on,
t he corrpoqm@pared %yfpfwéaufegaxnbwnadm b earzaﬂ almmg emé:hpae, ethective
amount of an addlélong é r apeut c agent, ? 4¥%/ é 15. I|n1ted to
estrogen, TPHRERTH, °beh bfhfﬁﬁﬁg éogoﬁfghﬁﬁ% ormyrakey ¥ Tuﬁ?ﬂﬂ

r al oxi f eneexaigplemys, cdiboentls, havi cgrriersnt iasst riopawedicinvot yablets,

bi sphosph &f&gPO%'xE'PS ﬁéci‘lﬁé EX YL %:gﬁ}jf%t‘:@“’&ﬂ ents

par at hyr oi or none clu truncat t econbi nanf fo
of PTHRsu@nRAscappiess ahpﬁse P‘Fﬂte?l§4)f°rc£‘¥9ht cfrﬂﬂ“ub%ﬁ%ﬁﬂﬁrbﬁ@ééﬁlec

proteins (tW&sgolDbwLRgbi Nnailoagst Bade @kt et vl félﬁiTﬁrﬁs staf@ﬁms of these
addi ti onal therapeuthﬁ}gﬁfnts vail, vari ous

Gl oe sHas brnangi BT ceApda e 20 Feriyatitan o hinTinS, adfRens are
wel | knowsuch tdwseapbogiméthgd celllod ose .and other dé&lmﬂsséorns of

estrogen apd PLAOEGLLN ?iglnategogg‘é&%' 3 Y A gﬁ%ﬁnn@zt#@f?oﬁféghﬁ

term "estrogen” I hcl'udes conp aV|ng e
estrod8én- m°1$'bla§bélﬁgeﬂg§ntEsﬁﬂégeﬁsc@ﬂw&ﬂml 'us-'éh‘%ﬂm’r%?#élpgaQGNmsof 30

the presemduénveat 4Qari Qéhﬂﬁeca\leﬁ.u@(@@ﬂ&naﬂﬁi r HPlsodiugst rone, estriol,
equi lin, UII n estra | onat e, 1ol val erate, ethynyl
estradlol €é@??5ﬁfolagent5h%§ﬁh§?§a§§ﬁﬂqH§%ﬁﬁé§1?ﬁ¥ﬁ%y§§??b§§tro
.d|enestrcﬂparaffrhkornésoaptseneaceadenadansﬁsudhﬂasﬁquiterngey based 35
agents, 1 ngldes whOlofiB8iREE: S0rFate 4 v dAHG dfeflas cetyl
20 alcohol, glycerol monostearate; adsorptive carriers such as
kaolin and bentonite; and lubricants such as talc, calcium
and magnesium stearate and solid polyethylene glycols. Final
pharmaceutical forms may be: pills, tablets, powders,
lozenges, syrups, aerosols, saches, cachets, elixirs,
25 suspensions, emulsions, ointments, suppositories, sterile
" injectable solutions, or sterile packaged powders, and the
like, depending on the type of excipient used. _
Additionally, the compounds of this invention are well
suited to formulation as sustained release dosége forms.
30 The formulations can also be so constituted that
they release the active ingredient only or preferably in a
particular part of the intestinal tract, possibly over a
period of time. Such formulations would involve coatings,
envelopes, or protective matrices which may be made from
35 polymeric substances or waxes.
The particular dosage of a compound of formula I
required to treat, inhibit, or prevent the symptoms and/ or



0. 03 ng/day), nestranol (0.05-0.15 ng/day), and conjugat ed estrogenic
hdor nones such as Premarin[err] (Weth-Ayerst; 0.2-2.5 WO

98/ 08797 WO 98/08797 PCT/ US97/ 14896 PCT/NUS97/14896
- 26- ng/ day). As used herein, the term"progestin” includes
conpounds havi ng progestational -activity _such as, for exanpl e,

progest erone, norethynodrel; norgestrel, megestrol acet at e,

nor et hi ndrone, progesti n- based agents, and the 5 like. Progestin-based

agents i ncl sisedsn ekoaphammal, HpalbgypdodesesrsonSufifsr iasg Ffover ther r ]
(Upj ohn; 2. 5plire maIEHf@y)acB@féin|ﬂ@dEﬁhs(ld%é“%ﬂ%dﬂyfkwﬁdeﬁgﬁb upgn,

hi nd referred estrogen-based ‘conpo
g(r)re(rar;[ar: 2[ re(r)n?’ é’rﬂ)é ‘éf‘?ﬁ/l‘ﬂ‘g anﬂ BEEMRirndPGhé& Y- prResrged
progestin- basmtemgem sadmiﬁinisswahbdnpf and fad:mm:s:th Yy Af @bsﬁngeﬁ Eégitgogen-
d ent Wi t I n e ar
The For i alleSHEtthEn T8 35 STAERR BRYBSE by po SRBesR 11y, (qcaRsat ana
and are not eififeaytdare tdodes Ivillibeg fnoan)'LangytolaOUDlmg t @rad neste ve
| ngr edi ent s ci.saah f o reth aiswstgomgseSSuch HoamgRs! 10119 B 97 by wet ght

of the forrru I on term active ingredient™ nmeans a conpound of
formula |. administered to amatient| bR Beedepd: t¥catpsmtefrompne to

| ngredi ent three times each daﬁlﬁmt3§y0fﬂ§hcagshb%hed fognéﬂﬁiéf| %ﬁat
owa

. S h
Sower 1o £02 BeFidd3 pf at deast kv GPATESy DO LYBISEILY for A 1s

25 The l!eglsetdlsam snantthd)l edechraassadllyhr ough a No. 45 nesh U S
sieve, and fille 'g(kagﬁgéﬁﬂﬁépﬁiﬁéﬂéUE?Sthe 1nventlonCU§ﬁ: %Fmpounds

Formul ation 2: Ta Iets
(ng/ t abl et ) o830 foxmulae I ﬁ@rsed?eerﬂdmmlstered along- wdob an eSifmattive

10- 50 Cainbuhesgf ErC lHd s a1 n@‘zeréﬁeaglc ageﬁhyvmﬁhwlrﬁq ‘é’xot
5 5( asl}.l(‘)\g{% "étol Oerle,tlrnoge Wl er;zrogestlnl, ”H‘e%%t%%”ﬁene comp%u%ses
having including raloxifene, naphthyl compounds having
antiestrogen activity, bisphosphonate compounds such as
alendronate and tiludronate, parathyroid hormone (PTH),
including truncated and/or recombinant forms of PTH such as,
20 for example, PTH (1-34), calcitonin, bone morphogenic
proteins (BMPs), or combinations thereof. The different
forms of these additional therapeutic agents available as
well as the various utilities associated with same and the
applicable dosing regimens are well known to those of skill
25 in the art. .

Various forms of estrogen and progestin are
commercially available. As used herein, the term "estrogen”
includes compounds having estrogen activity and estrogen-

- based agents. Estrogen compounds useful in the practice of

30 the present invention include, for example, estradiol
estrone, estriol, equilin, equilenin, estradiol cypionate,
estradiol valerate, ethynyl estradiol, polyestradiol
phosphate, estropipate, diethylstibestrol, dienestrol,
chlorotrianisene, and mixtures thereof. Estrogen-based

35 agents, include, for example, 17-a-ethynyl estradiol (0.01-
0.03 mg/day), mestranol (0.05-0.15 mg/day), and conjugated
estrogenic hormones such as Premarin® (Wyeth-Ayerst; 0.2-2.5



Magnesi um st ear at e 1 Tal c - , 1-5
WO 98/ 08797 PCT/ US97/ 14896

-27- The active ingredient, starch, and cellulo ed
t hr ough a N8 %M esh u.S. sieve and mixed thoroughly The §ETE{8WB€$€n of

pol yvi nyl pyrrolidone is mxed with the resultant 5 powders which are then
passed through a No. 14 nmesh U S -8feve. The granul es thus produced
are dried at 50-60 [err]C and passed 't hrough .a No. 18 nmesh U.S. sieve.

The sodiu car | o es I ﬁ(]gd

previ ouslgﬂ d' thro ﬁ%@yﬁl\%?é%ﬁ Eﬁﬁ EE%B Pg\e}ggsg?gaft gn %gto t he
above gramﬂmﬁpuﬂﬁﬁthﬂﬁ%ﬂgﬂﬂ§°%¢§%ﬂtl°¢ﬁé aCth#éyuﬁﬁﬁﬁ afat kol is

cConpr esseGdnpl d a%ﬁgéﬂé&mn&wraehynodr@ Yhelrée@ﬁéla,b'lﬁééestrol

For mul ati on Aer osol hind qg 4 + ght % 15
Active |n@ﬁ§§%§ﬁ' norethindrong, %r°gesE%HaHSPe agents, an 29. 75
Pr opel $ antli3&e. Progest1n-bas€® agents f(BGhludedi flowroexantgizre) 20, Tot al
100. 00 dign e et |, @and the

m xture adde Cfoxoyp Jl%e%@éo%&g ﬁ 5@ ?FPZSFEHQU%B?HI féan_-)o 10 O [err]C
and transmswkknmmaQp#¢¢hYlEP@@ﬁlcél 3né0F8qm9/ééy25 amﬁmnqre%hxm@moned to
a stainl esg s§-eelo q&s\)&éﬂer aﬂdprefeg!rleblt egtwcgantbssre@mda&%um ige

propel |l ant. The v unlts gn fitted to the container
FOFHU|atl5Fq9a¥§ﬁnﬁﬁﬁQQHq?Eﬁthy ?ﬂ F@ gpgd norethindrone are \pj ght 30

Acti veoi ngymsiieanied progestin-HéfedyagentSat uTheetheftdioidy ocafci d

ol yeer | des,gn; o A%0UWion of eact"EsPEbLYR- UHECHERE ST PARAEM 1 QHeN @

is consistent with that known in the art.
The formulations which follow are given for purposes of
illustration and are not intended to be limiting in any'way.
15 The total active ingredients in such formulations comprises
from 0.1% to 99.9% by weight of the formulation. The term
"active ingredient” means a compound of formula I.
Formglatioh 1: Gelatin Capsules

20 Ingredient Quantity (mg/capsule)
Active Ingredient _ 0.1-1000
Starch NF ' . 0-500
Starch flowable powder 0-500
Silicone fluid 350 centistokes 0-15
25

The ingredients are blended, passed through a No. 45 mesh
U.S. sieve, and filled into hard gelatin capsules.
Formulation 2: Tablets

Ingredient Quantity (mg/tablet)
30 Active Ingredient 2.5-1000
Starch ' 10-50

Cellulose, microcrystalline 10-20
Polyvinylpyrrolidone 5
(as 10% solution in water)
35 Sodium carboxymethylcellulose 5
Magnesium stearate 1
Talc 1-5



35 U S. sieve and suspended in the fatty acid glycerides which had

previously heated to their nelting point. The m xture Is poured into a
supposi t or yWRBZN al | owed to cool . WO 98/ 08797 PCT/US97/148%
PCT/ US97/ 14896 - -28-

Formul ati on 5: Suspension Suspep3ions each containing 0.1-1000 ng
of a conpound of formula | per 5 nL dose. 5 I ngr edi ent

Wi ght Active | ngredi ent 0.1-1000 ngy Sodi um

car boxynet hyl cel | ul ose - 50 ng 10 Syrup :

1.25 nL BenMie i Vs cingreciédt IMst8rdh, mend ceflllaMiyse are passed
g.Vv. I - Ifd tern f0 tqtal
Total 5 WEQ ough a No?\%inﬁﬁﬁﬁme?'f%?ﬁﬁfaaniggggésg %ﬁ%&éﬂﬁyh. e 45

mesh useludiione ofh P KEN YRV Fabidene uks caisesy withy |t e tedwkkant

and syrsip pRwder® arBidrdatién gassb8NER6udhi § No. 39 %Eg}ﬂ,u,fé,avor,.
and col or di,luted in water e added and,20 mxture stirred thoroughly

Addi ti onal SH&V&- i SFRnyles thys produced, afeadrigd: @t 50060 $Grand
The fol | owpagsedamhireuiging Nepadfinesh BIS. psdevded The sodiinf er

| uci dat e rLacti t S ' ' n sh *Ig'not be
?n?ng?etegg?H%h y%ﬁgiggf%iyiégézE%%Eﬁ@%%%@‘%gegsgtSanEP&?-_ ' skilled in
the art wi Prevdoygdiyz@asaad through cysNemdePimesholls Snapilevennderenhi | e not
departi®g Guedd to it HHdvd HUhSLOPeard ’Eﬂsrbﬂﬁfilﬂg;ﬂﬂxe@.' R4 | cations

and pat ent _applications nmentioned in the, speci tion are )
i ndi cat i ve T§FULk@Nte At e al st SUMPFeISed ineaFablstyfoaming maghine
i nvention peridield the tablets. EXAMPLES NVR
data for the follow ng Exanplﬁgrgﬁ gtg%%egqte%é¥gg%l

Ingredient _ Weight %

15 Active Ingredient - 0.25
Ethanol 29.75
Propellant 22 70.00

(Chlorodifluoromethane)
20 Total- o 100.00

The active ingredient is mixed with ethanol and the
mixture added to a portion of the propellant 22, cooled to -
30 °C and transferred to a filling device. The required
25 amount is then fed to a stainless steel container énd
diluted with the remainder of the propellant. The valve
units are then fitted to the container. '
Formulation 4: Suppositories
Ingredient Weight
30 |
Active ingredient 150 mg
Saturated fatty acid
glycerides 3000mg
The active ingredient is passed through a No. 60 mesh
35 U.S. sieve and suspended in the fatty acid glycerides which
had previously heated to their melting point. The mixture
is poured into a suppository mold and allowed to cool.



GE 300 MHz NMWR instrunent, and anhydrous d-6 DMSO was used 35 as the

sol vent unl ess ot herw se indicat ed. WO 98/ 08797

PCT/ US97/ 14@96ksre7 - | - 20- PCT/USY7/14896
Preparation 1 _ -~ 2,4-di - (3-net hoxyphenyl ) butyric Acid

A solution of 50.68 g (305 mml) of 3- g met hoxyphenyl acetic acid in 1.4 L
of anhydrous THF was pr epar ed and~€86l ed to -70[err] C under a
nitrogen at nosphere. Slowly, 400 nL of 1.6 M (640 nmol) of n-butyl
l'i t hi um was added and the solution was allowed to stir for two hours
at -70[err] C A sol u#ion gf 72.159 (§35 mml,). _of 2-(3- 10

nmet hoxyphenyl ) et hyl br om de RERYS2HE OBt > THF Rﬁ?egﬁdgE and the reaction

was al | oned t o Juspeesiidms sacheeonhainingwhi.lel000 my) @fl \a veompagnd o
anbi ent t ok vent renoved by evaporation. i-n’vacuo.
The residggpag§&%$§%6fogﬁ§ 5 ﬁﬂi%$%ééolution of 50 nL of 5 N NaOH and 450
mL of ater and 15 stirred for one hour. The aqueous sol ution was’
extracted rngrdd¥@gc ti mes -with ether. Thgeagweous sol ution was acidified
with the ad(%,ti on,_ of 130 nL of 5 N HC aBdf/\gﬁ R oduct extracted three
tinmes wit BEAG PITeHRbr gani ¢ extracPstneP8Y ™I conbind, washed with
bri ne and strdiagn hyafbdkymétioplt hrough 20 anhydrous Na[err]SQerr]. The

sol vent was .rempved by evaporati on. TR ielded 90 g of the title
conpounde%?%%%géﬁﬁ oil. EB thg’ Preparation 2
2- (3-Met h&yyurenyl ) - 6- met hoxy- 1-tetral ond-2528L - A solution of 90 g

(300 Mol JBefzfid-4kid 3s0lutiOR! fooxmgenbl.).tbuwi c acidin 1.5 L of
CH err]C [err] was prepared and 62.4 g (300 nmml) of Pd[err] was
sl owl y addd@®@Vvorrhe reaction mixture @a¥-refluxed under a nitrogen

at mospher €olor for four hours. The sol vegt.was renoved by evaporation. 30
extr aot ed PSR 49 MRS ST ¢ O CFRFRRr 1. “ThASEBMbEndE  arganic extracts uas
washetSwi th brine, dried with Na2SO4, and evaporated to dryness. The
P oo e or FipRLEaTog ohben Bitiiy § N, g Tmibhce
tan solidU-S. sieve and mixed with” the sodium carboxymethyl ce }ulose
and syrup to form a smooth paste. The benzoic acid -
solution, flavor, and color diluted iﬁ water are added and
20 mixture stirred thoroughly. Additional water is added to
bring the formnlatioh_to final volume.

The following exémples and preparations are provided to
better elucidate the practice of the present invention and
should not be interpreted in any way as to limit the scope

25 of same. Those skilled in the art will recognize that
various modifications may be made while not departing from
the spirit and scope of the invention. All publications and
patent applications mentioned in the specification are
indicative of the level of those skilled in the art to which

30 this invention pertains.

EXAMPLES

NMR data for the following Examples were generated on a
GE 300 MHz NMR instrument, and anhydrous d-6 DMSO was used
35 as the solvent unless otherwise indicated.
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np 81-82[err] C WO 98/ 08797 :

PCT/ US97/ 14896 - 30-

Pr epar at i onwé 98/08797 1- Acet yl oxy- 2- (3 met hoxyphenyl ) - 6- me PCTS93/14896
di hydr onapht hal ene 5 A suspension was prepared of 47 g (167 nmol) of
2-(3- met hoxyphenyl ) - 6- met hoxy- 1-t etpal.one and 4.7 g of p-

t ol uenesul fonic acid nono-hydrate in 470 nL of iso- propenyl acet at e.
The reaction mixture was refluxed for forty-eight hours under a '

ni trogen atnosphere. The reactlon:ﬁfeﬂﬁﬁﬁ%&?%m%d to cool and 10 g of
NaHCO8 was added, the 2,4-s9i4{3ometBoxppueadl)but Bl Mcd an aqueous

sol ution of NaHCCB. ‘The aqueous solution was extracted three tinmes with
200 nmL portions of EtOAc. The conbi ned organi c extract was washed with
bri ne, dri ed w #h e ¥on anfl B20aGBr gt ¢8050mmold ofarde oil. This yiel ded

52.7 ¢ Hd %ggg%¥E§ R tion 4
1- Acety oxy % f?ahg} yp enff) % met Hoxynaphtﬁéﬁnq¥drous THF %?%olutlon

was prepar ®¥epRrsd and (Gezlefintg of 02- Copnder a nitrogen atmosphere.

acet yl oxy- 16arat wmra/f)x%rmt hex8- Amél) of H-BifANaPhhAkRNGaand
36.9 g (162 nnol) Q%S 500 nL of B gtoxane The solutlon was
heated to P&Aedk % tion wagqallowel: toy&t ik FpHere hapes at

reaction wagod lawed tspluti@oodf and.1hg sGBBemnoae)nmtect-boe-evaporat i on.

h d cl for. :
Chen’ T8 7 Feden BRI ok o8] BT 10R R off TR, o 3 jand 1 °
extract wa¥hleureast iy iwded blowsd ohat pgeaghgd Jnrassuxltnm houxm| wbiden

eluted w tkaGHeh] I raidsd + |, spended
in MeOH an%lcrystgF?%?gﬁh;?)-7o err ngeESﬂu?g ylel egﬂgén%%?aw%ythe

title coanGW@Wﬁ?a?M<ﬁN%ﬂQ§q n ingypryo. The residue was dissolved
Preparati oinSa solutionl-dfy BE®EL 2of 35NRt hawpaﬁay ubmnﬂﬁtdfowtmaene

35 15 As 1% Eé\%Si_orJ]:‘ Ghie Mol edrr?é g'gueogs ?[h%g%tnylwggl extracted
three times with ether. The aqueous solution was acidified
with the addition of 150 mL of 5 N HCl and the product _
extracted three times with CHCl3. The organic extracts were

combind, washed with brine and dried by filtration through
20 anhydrous Na2S04. The solvent was removed by evaporation.
This yielded 90 g of the title compound as a clear oil.
Preparation 2 '
2-({3-Methoxyphenyl)-6-methoxy-l-tetralone

25 A solution of 90 g (300 mmol) of 2,4-di-(3-
methoxyphenyl)butyric acid in 1.5 L of CH2Cl2 was prepared

and 62.4 g (300 mmol) of PCls was slowly added. The

reaction mixture was refluxed under a nitrogen atmosphere

for four hours. The solvent was removed by evaporation.
30 The residue was slurried with 100 mL of agueous NaHCO3 and

the slurry extracted three times with CHC13. The combined
organic extracts was washed with brine, dried with Na2504,

and evaporated to dryness. The product was crystallized
_ from 2-propanol at -70° C and then twice from MeOH at -70°
35 C. This yielded 65 g of the title compound as a tan solid,
‘mp 81-82° C.



( 3- net hoxyphenyl ) - 6- net hoxynapht hal ene and 40 nL of 5N HC in 400 nL
of MeOH. The reaction m xture was heated to WO 98/ 08797 )

PCT/ US97/ 1 QZP -31- P
el even hou§€69 2% eaction nixture was evaporated to a cl eél?é%l {“%

yielded 38.6 g of the title conmpound. PMR (CDCl[err]) 8.19. ppm
(d, J=9.1 Hz, IH); 7.51-6.94 ppm(m 53®); 5.91 ppm( s, 1H); 3.94 ppm
(s, 3H) M5: nle=280 (M FD EA Calc. for C[err]H[err]qerr]_: - C

77.12; H 5.75 Found: C, Poftl

Prepar ation 6 10 4 lox ‘ﬁ?quy@lma HAPY! hal ene

In a manner anal ogous “HY B gpar gah?a)g_.o]_‘? é" conpound was

5 "aH: 7.40 ppm (d, 97,5 te, 1M 7.35 ppm(d, 160 re: 1k " 7.06
ppm (s5 1HO: 6. £7SWO§§OHJHBSOPHEP3W & &7 nﬂ(%7 Tmo1) 1&% 23(30 ppm
(s, 1H) e tﬁ@ty?x@nﬁﬁ? é%eEQoxlgolJ@%tr%"ldhe féﬁd Q.eﬂ Hherpld err]

nol Et OAc: ' 7 3,
Pr epar ati drP i;uenesulfom.c ac1g mono %ydrate in 4?'/0 mL o iso-

1- I(4 For mp phsenyyacetaBenet mhnypbenﬂmrﬁmmmtmmd for A
sol uti on e .

hydr oxy- ZV? ﬁ%t%ﬁé@%hfé%’??? ggdg?hanmﬁ?ﬁ)ﬁt% r]1ene srPrheglbe’ The r?af)ﬁ} Gnder
a ni tﬂ-@ger?’%?n%% breed BRdcPelt And 03 wag Afdedddeler. 47

(36.8 nmol To( pakl gaugbae&abcomsloo o‘iftaﬁ{ fiedidWEPut Jor Bk (70

o) ot o ehdB Ocke SS0SKE, ot IR a”‘%%ﬂi%ﬁ%”ﬁ%%

E}/gr&or at edzw mL pdfylmeﬁa aﬂfdnttbacr esiThes quaib it b pinbene et attands

c t %}5’:5?0%(1)4 aphed on
a silica ge% EU%E& g%égée O% ‘%11'{32\1& e Q%Ié{gl%@ée%ﬁ EPI %al
produdb V\mai'hrohkr pThilki gdeliyledr)‘ié’t A g =f mha 35it ke oromp@ihd. Thi s
yielded 2.4 g of the title corrpoungiréﬁagation 4

1-Acetyloxy-2- (3-methoxyphenyl)-6-methoxynaphthalene

‘A solution was prepared of 52.7 g (162 mmol) ofii—_

20 acetyloxy-2-(3-methoxyphenyl)-6-methoxy-3,4- '
dihydronaphthalene and 36.9 g (162 mmol) of DDQ in 500 mL of
p-dioxane. The solution was heated to reflux for two hours
under a nitrogen atmdsphere. The reaction was allowed to

| cool and the solvent removed by evaporation. The residue

25 was extracted by stirring in CHCl3 for sixteen hours, then
filtering to remove the insoluble material. The CHC1l3
extract was further purified by chromatography on a silica
gel column eluted with CHCl3. This resulted in a red oil,
which was suspended in MeOH and crystallized at -70° C.

30 This yielded 46.5 g of the title compound as a low melting
solid.

Preparation 5
1-Hydroxy-2- (3~-methoxyphenyl)-6~-methoxynaphthalene

35 A suspension was prepared of 46.5 g of l-acetyloxy-2-
(3-methoxyphenyl) -6-methoxynaphthalene and 40 mL of 5N HCl
in 400 mL of MeOH. The reaction mixture was heated to



tan solid, np 145-146[err]C. WD 98/ 08797

PCT/ US97/ 14896 - 32- PNVR:

(CDCl [err]) VeO8HO8I8T (s, 1H): 7.79 ppm (d, J=9.2 Hz, 1H); FCTESYTAARLS q.
J=8.8 Hz, 1H); 7.67 ppm(d, J=8.9 Hz, 2H); 7.58 ppm (d, J=8.4 Hz, 1H)
7.31-7.05 ppm (m ,5H); 6.86-6. 75 ppn31im 3H); 3.95 ppm( s, 3H); 3.72
ppm (s, 3H 5 M5 me= 384(M EA: Calc. for (JerrjHerr]derr]: C
78.11; H, 5._24.Fou .

Preparation §%lu r%%r elf.‘v&p éb ‘%sf Phen T%ﬁy?eﬁc‘{:ﬁo {n%‘ﬂfﬁﬁeﬁﬂﬁs) napht hal ene
10 evbpoaak&dn&m:alul&artqnlhaITnsedyLﬁlﬁeépaﬁaﬁignof uﬁuatltle
title conpoup g g@ prepar ed. PVR. (CDC [err]) 9.90 ppm (s,

e 3 PR T L) 71#5679%0%%

EED; 6. 80 smppm eq (0 g7z,11H) ;3 3 BCpPRM(§ 5, 3BH) - MB: nfe=354 (M

EA: |l c. JHerr]gerr]-0.2 nol EtQAc: C, 86.06; H, 5.31
Found: C, i7" /ﬁ" 3&@ s " Preparation 9
1- (4- FNdrox?bhen@i}F~2fG$ Fak®6Rarenyt) - 62-12; H, 5.75 Found: C,.
nethoxynaphgﬁabf 81. 2.3 g (6 mol) of 1-(4-fornylphenoxy)-2-(3-
25 met hoxyphényl) - 6 nethoxynaphthalene was suspended in 15 nL of MeCOH
and 1.7 nmL (9 mmol) of 30% H err] J Brepaxadigadéd. To the stirring
mxturgg 0.76 nL of cgnﬁydlflb&ryr-]zsqﬁrﬁdtmypﬁewwradsﬁéhaleneAn addi ti onal
30 nL of MeOH was added and the reaction was | owed to proceed for

forty-eight hours. The reaction was 30 neutralized with NaHCO8 sol ution
and extracted wi Ih &HEhheer] analogthes GHC Prepdrabvsonashes, whe Rhitie

dried with 2 a t ographed on a.silica gel colum eluted
with CHCI[e%QﬁSand Qgs pre@%g%%?l 6 g of the title conmpound as a tan

anor phous PMRpowBeB0 ppmlzslvlz-ﬁ)er .80 Eom ANVR 1H) 8. 9. hpni7( 451 Hpm Any,8
ppm (da3=8. 4utk, 7 1 pgn’ QaPP=7.1 el 2P; O g (d; 55-800 b, dm)d 4
IR 7 Ogepp& (s, 1HO; 6.97 ppm (dd, J=6.0 Hz, 1H): 6.00 ppm (s,

1H); 3.90 ppm (s, 1H)

MS: m/e=250 (M) FD

EA: Calc. for C317H1402-0.21 mol EtOAc: C, 79.52; H, 5.93

20 Found: C, 7%.72; H, 5.63
Preparation 7

1-(4-Formylphenoxy)¥2-(3-methoxyphenyl)—G-methoxynaphthalene

A solution was prepared of 9.8 g (35 mmol) of 1-

25 hydroxy-2-(3-methoxyphenyl)-6-methoxynaphthalene in 490 mL
of DMF under a nitrogen atmosphere and to this solution was
slowly added 1.47 g (36.8 mmol) of 60% NaH in mineral oil.
After ten minutes, 7.5 mL (70 mmol) of 4-fluorobenzaldehdye
was added and the reaction mixture was heated to 70° C for

30 sixty-four hours. The reaction mixture was evaporated to
dryness and the residue partioned between water and EtOAc.
The EtOAc layer was dried with Na2S04 and chromatégraphed on
a silica gel column eluted with EtOAc-hexane (1:9) (v/v).
The final product was further purified by crystallization

35 from MeOH. This yielded 2.4 g of the title compound as a

tan solid, mp 145-146°C.
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- 33- t, J=9.0 Hz, 1H); 7.19-7.05 (m 3H); 6.80 ppm (d, J= 8.9 Hz,

1H): 6.5 J=8.9 Hz, 4H); 3.85 ppm (s, 3H); 3.64 pprTPCTIUSbﬂMsBH)

MS: me=372 (M FD 5 EA Calc. for (ferr] Herr](err]: C -77.40; H
5.41 Found: :C 77.69; H, 5.30.

Preparation 10 1-(4- Fwdroxyphgﬁoxy) 2-(3- nethoxyphenyl)naphthalene
10 In a manner simlar to that used in Preparation 9., the title
conpound BMR: pfiepaisp aadaosppmtéd,aiﬂa;cﬁéam<pﬁm {d, PMR2 ﬁEDChB@rr])

7.90 J 7.87 d, J=7,0 : d,

I8 0 pm‘i(d'{j; meGé)l_%pm}l'(:% 8,8z, 7H£7 PEpe (ﬂ'SOfi%ﬂ%F%bm H]‘ 3H)m (7_ 10

Eﬂ)m (m ZHS86pl0 14, gamedeJ $H® Ha.. 31H]T,. 06 Gbmppim (SSHAH) 6. ?64@ .M (s,
m or .

Je r]H[eépl]zder?]étg} §|)F"r’EPE’ﬁ%B( g{ °3#3 %ZF%% ‘EA?—‘ZC)ﬁnd C 77.93 H

5.82.520MS: m/e=384 (M) FD Exanple 1.

1-[4-[ 2- (BApi pealdi nfbieCanzbolaenomy] 78035, heyPherBdind: C,

6- met hoxy, Qgéhaleng drochl ori de A sol ution of 1.5 g (4 nol )
of 1-(4- va y en x§¥ 2- 25 (3- met hoxyphenyl ) - 6- nethoxynaphthalene in
40 nL of DMF was pr epar ed. 'RPﬁépéméxﬁcmi&n mas added 920 nmg (5 mmol)

Gerryoderr] TeRs YoRnPRReRAE A et nd iR D it Tone” ner o

nitrdBen atnosphere for sixteen hours. The solvents 30 were renoved by

evaporat i on ar@nti‘%&ﬁﬁéguglﬂﬂ&koﬂg‘jthat heleteah \%ﬁaﬁvﬁﬁﬂoﬁ? thae

Et OAc | ayer mas washed t hen bri ne,
hb[err]&iﬁ%ﬁ c%WEP%HﬁpU?ﬁtBEePBred- dryness The residue was di ssol ved in

10 mL of nm et_hléCJL‘a) 9nB00oPppBN(BC 1Has Ad@®OE7 '&Bap.;u&vﬂm,tzﬂ)/\ereneooved
Vel ded B gy FrE Qi 6Fe BRREodnaoas - 20uRERG (Wl (41 iy - 56-7:43 ppn
1S (m, 2H); 7.58 ppm (d, J=8.4 Hz, 1H): 7 10 ppm (m, 2H); 6.80
ppm (d, J=8.0 Hz, 2H); 3.80 ppm (s, 3H) :
MS: m/e=354 (M) FD
EA: Calc. for C24H1803-0.2 mol EtOAc: C, 86.06; H, 5.31
Found: C, 80.17; H, 5.29
20 - Preparation 9
1- (4-Hydroxyphenoxy)-2- (3-methoxyphenyl) -6-
hethoxynaphthalene

2.3 g (6 mmol) of 1-(4-formylphenoxy)-2-(3-

25 methoxyphenyl)-6-methoxynaphthalene was suspended in 15 mL
of MeOH and 1.7 mL (9 mmol) of 30% H202 was added. To the

stirring mixture, 0.76 mL of conc. H2S04 was slowly added.
An additional 30 mL of MeOH was added and the reaction was

allowed to proceed for forty-eight hours. The reaction was
30 neutralized with NaHCO3 solution and extracted with CHCl3.

The CHCl3 was washed with brine, dried with Na2S04, and
chromatographed on a silica gel column eluted with CHCl3.
This yielded 1.6 g of the title compound as a tan amorphous
powder, mp 125-126° C, :

35 PMR: 8.9 ppm (s,1H); 7.78 ppm {(d,J=8.1 Hz, 1H); 7.70 ppm
(d, 0=9.0 Hz, 1H); 7.57 ppm (d, J= 8.4 HZ, 1H); 7.39 ppm ¢



161-162[err] C. WD 98/ 08797

PCT/ US97/ 14896 - 34- PMR: 10. 43
ppm (bs, 1H) wdse&ésmpm (d, J=8.3 Hz, 1H); 7.67 ppm (d, J= RCTIUSS/148%9§) ;
7.59 ppm( dd, J=8.8, 1.1 Hz, 1H); 7.41 ppm( d, s, 1H); 7.24 ppm (t,
J=7.8 Hz, 1H); 7.18-7.06 ppm( m 3H)336.88-6.75 ppm (m,3H); 6.59 ppm

3.65 ppm( s, 3H); 3.47-3.22 ppm(m_ 4H); 2.98-2.79 m (m 2H) ; :
1.83-1.57 pptn (dF9.8HHZ,1.130-71. 22 Spha Q9 (mH) 3H) 5 &6 0 RPE=4d3 Om Q9 HD

EA: Calc. f H - ; 7136 6(89; 3H) ;2. .
c 19 LS A g S, B0 710808 bomt (55 o 2 55y

(dd, J=8.8, 5 1.1 Hz, 2H): 4.22 ppm (t, J=4.3 Hz, 2H): 3.85 ppm (s, 3H);

Found: C, : e 2
1-[4-[2-(1-pKEer?H?nyl)ethoxy]phenoxy]-Z-(S-

met hoxyphenyMsnaphyaaizgze (Mydmeexhl ori de 15 In a manner simlar to
that useq i npkxa 1, ' . C dgpasyprepated .solcat ed as
a white S %rﬁgspg%i?f:ﬁe égole\;\é:ezrd, Argpddlﬁ'S[g?}r)]ow?; 4 HE’I\/Rp ?CDEIB[GgrdIr] )'c:jl/'. 90 -
ppm (dd, J=870.82; Bi) 5.0 ppm ( d, J=9.0 Hz, 1H); 7.60 ppm (d, J=8.0

Hz, 2H); 7.48-7.44 ppm( 20 m 3H ;plepdrPPidhdigl= 7.0 Hz, 2H); 7.10 ppm
(d, J=7.0 Hz, 2;2; 6.80 ppm (d, J=9.0_Hz, 1H); 6.60 ppm (s, 3H);
4. 40- 4. 30 ppra <t M4 ~Bygiroxyphepahy) s2-4PrmeihxyPhanyiihgrhthajens 2o
ppm (m 2H); 2.80-2.60 ppm(m 2H); 2.30-2.10 ppm (m 2H); 1.90-1.80
ppm (m _3H); 1.70-1.60 ppm 2H).:. .1, 50-1..30. p n%éf. F 1 . :
Y o5 30 i) Fotn 8 BRRneR Siniaah o xngs i@ i, PlbebFhrion, Y ene
6.58; N, 2.86itle Eompcdund w2® Prepiyresd 7andNigobsted as a clear oil.
~Exanple 3 BOPMR;L-ch&léaJ;-pm@rq gdpwl (&} hoxg] phrepXxyihi) 2- 03shy gpaxyipkeny! ) -
6- hydr oxynapht hal ene hydrochl oride - : A sol ution_was prepared of
1.5-g (2.9 ndoll)yOoHz:- l4)[;2-7.80 ppm (d, J=8.0 Hz, 1H}); 7.60 ppm (d, J=
(1'ﬁi peridihnﬁl.lbemgﬁng@f}err?ﬁm-ﬂz-q(o? 3 haﬁyfhsvélcir:ﬁe BBm (m, 2H); 6.80
et OXyQ%P tpgmqu, %=%9% ﬁyu(¥if;] .sénpﬁh ?gt }ﬁ)?ng.ﬁgeppm (s, 1H):;

3.70 ppm (s, 3H) :

MS: m/e=342 (M) FD

EA: Calc. for C23H1803-0.5 mol EtOAc: C, 77.70; H, 5.74

Found: C, 77.93; H, 5.82. :

20 Example 1 C
1—[4-[2—(1—piperidinyl)ethoxy]phenoxy]—2-(3—methoxyphenyl)—
: 6-methoxynaphthalene hydrochloride

A solution of 1.5 g (4 mmol} of 1-(4-hydroxyphenoxy}-2-
25 (3-methoxyphenyl)-6-methoxynaphthalene in 40 mL of DMF was
prepared. To this solutdon was added 920 mg (5 mmol) of 2-
chlbroethylpiperidine hydrochloride and 5.2 g (16 mmol)of
~ Cs2C03, the reaction was stirred at ambient temperature
under a nitrogen atmosphere for sixteen hours. The solvents
30 were removed by evaporation and the residue partioned
between water and EtOAc. The EtOAc layer was washed with
water, then brine, dried with Na2S04, and evaporated to
dryness. The residue was dissolved in 10 mL of MeOH ane 1
mL of 5N HCl was added. The solvents were removed by
35 evaporation and the product crystallized from EtOAc. This
yielded 1.8 g of the title compound as a white solid, mp
161-162°cC.



solution was cooled to O C under a nitrogen atnosphere. To V\D
98/ 08797 PCT/ US97/ 14896

- 35- ' ution was added 1.09 nL (2.89g, 11.5 mol)
and the rea‘%ﬁ?@%ﬁv\Zs .all owed to proceed for two hours at Pﬁ’@%‘%@”

reaction was quenched by the addition of aqueous NaHCO3 sol ution (50
M.). The reaction mixture was extracte®4s with CHO[err]. - The organic

| ayer was washed with brine, dried with Na[err]Sd err], and evaporated
to drynesspyrdhe 1§sq§u§piﬂ/a§bs' m?l pengad don T, ajmbf:gllt,gr eilﬁ%To t%e7
filtrate was added_1 and the sol'vents were'rée
evapor at i dP™ (d, T¥Fs2 ypeﬁaed15)997 58 PEe & i49e Eofhfdund- tha'téﬂ)r

anor phous 1041 popsl el( d, s,PWVR);97924pppm (., U40.H.188, ppm £ b3, 18Hy;. 0% 3

?ng(s 1%??? (of“' 55) ppgi]zéglﬁ)jg?p?‘f‘ d&nH%Hs) 6%5&?7?&& ‘7‘3%1 Spﬁ‘:Pm

36599 :B.Iazﬂp.pnzl@m 2-22 BPE7 (bpmItd,. 30:#82,9 21, ; 2385 15pm6(63- 33542p§r1“
(m H) 3%%“5% é‘a? Hé 35)3 2% i A 434).92“46‘1%]?5 pbiy diny ¢

ppm (m 2 EAP

m e=455 ( PmCéJ“cr By ; qler3\9rﬂ[ @rzr]m eﬁlh] . ¢, 70.80:
H 6.15; Ms2. 815/8943§omdgc1§: Fp0. 68; H, 6.29; N, 2. 65

Example 4 ¢ erl Ny.) 0 ] 2x (

hydr oxypheny1)nap ?haf%%e&ﬁ§glg'étqé% ge’ @ y)l est(p ﬁ/f a mgpar to

t hat ueed Fourkdanplge Bl.8The H, 6t|4f3I,eNc012pdtmd was prepar ed and | sol ated as
a white crystalli ne solid, np 194‘%5%@@5] C. PVR.  (MeCD- d4)
7.96-7.84 ppm(m 2 7.80 ppm (d 7.50 ppm (d, J=8.0

Hz, 1H): 7.50-7. 40Lppf %T(éwlpscldlnyzuﬁt@@:ﬂﬂmr(emixw}:&ﬂmz 1H);

7.00-6.90 ppm (m 2Hhethox%%ﬁ@hﬂWWBéﬁhtﬂiiené 39d§oéQlBQQHE”1 lkb
3.50-3.40 ppm (m 20 ppm(m .90-1.70 ppm (m 4H);
1. 80- 1. 60 pm(mZH) MB: mf e= 439(MHCI) FD35 EA: Calc. for

Clerrlsferr] Nq €In |a Hiannef, sIRildr Ho €hd% ued.i¥ Examgaind, the
title compound was prepared and isolated as a whlte
crystalline powder, mp 145° C.

PMR: (CDCl3) 7.90 ppm (dd, J=8.0 Hz, 2RH); 7.80 ppm ( d,
J=9.0 Hz, 1H); 7.60 ppm (d, J=8.0 Hz, 2H); 7.48-7.44 ppm {
20 m, 3H); 7.20 ppm (d, J= 7.0 Hz, 2H); 7.10 ppm (d, J=7.0 Hz,
2H}; 6.80 ppm (d, J=9.0 Hz, 1H); 6.60 ppm (s, 3H); 4.40-4.30
ppm (m, 2H); 3.70 ppm (s, 3H), 3.60-3.50 ppm (m, 1H); 3.20
ppm (m, 2H); 2.80-2.60 ppm {(m, 2H); 2.30-2.10 ppm (m, 2H);:
1.90-1.80 ppm (m, 3H); 1. 70 1.60 ppm (m, 2H):; 1.50-1.30 ppm
25  (m, 1H)
MS: m/e=453 (M-HCl) FD
EA:. Calc. for C3pH31NO3-HCl: C, 73.53; H, 6.58; N, 2.86
Found: C, 73.31; H, 6.73; N,3.05.
Example 3
30  1-[4-[2-(1-piperidinyl)ethoxy]phenoxy]-2-(3-hydroxyphenyl)-
6-hydroxynaphthalene hydrochloride

A solution was prepared of 1.5 g (2.9 'mmol) of 1-[4~-[2~
(1-piperidinyl)ethoxylphenoxy]-2- (3-methoxyphenyl)-6-
35 methoxynaphthalene hydrochloride in 30 mL of CH2Cl2 and the

solution was cooled to 0° C under a nitrogen atmosphere. To
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- 36- C, 72.88; H, 6.31; N, 2.90. |l e
5 WO 9B/OBMT7[ 2- ( 1- pi peri di nyl) et hoxy] phenoxy]-2-(3- - PCT’USS‘J’:’%(&QP
hydr oxyphenyl ) - 6- met hoxynapht hal ene 5 A sol ution of
1-[4-[2-(1- pi peri di nyl ) et hoxy] phenex§} - 2- ( 3- met hoxyphenyl ) - 6-

nmet hoxynapht hal ene hydrochl oride (0.500 g, 0.96 nmol) in 20 nmL of

anhydrous net hyl ene chl ori de, der at hege 1 ' chilled 10 an
acet oni t ri thigr paladipn vas aé}&% 169 %ﬁbzﬁ ?F ngﬁ ??T'fqzl? ngroéé] %as '
aflded dr opyige tﬁl\éerre%ctrﬁox{nm %_ﬁ}i’dwédrtﬁgpra&eédl £idrs adwet itsuxs. o )
also in | ene chl orj de e resultin ur,

warmto Of é)ler -C gﬁ’& HGATEPT 2D FoTPE e?hgy%’g’t& i ?r?q%g'&hﬁw{%&gooured
into a sti NaHC@3ssaluitdrorof (Xdbkat u'F’a?eHeaCtIQBdmtmrcear%eﬁ’ét’(i@ﬁeﬁL)
and the, or Ude PR, Wife orgdidéardgerwibl gaSliedidlt dfihe, 2br iéd.

The organic extracts were conb dri,ed Tagneg um sul f and

: |

concent r at &d tho N22§Q4y f%evﬁﬁo’@ﬁ FPHIBREEStas 5’(? r;ﬁﬁ’[c?‘fe:é”%? radi al

chr omat ogr gg@g,ev.%téw %%Mﬁ@“@iiteredﬁet byl ene Eihadata m addedpli at e
we

fractions r I ned and copcentrated in_vacu provi de 220 ng
(1655 " B o5 B QY Nl OTY R RO P B RPRY D B, e VApSFadiin!

hydr oxyphemi)s Grimaldemx ynahtdab£nehast athii t:empqmtchlds ree 2 awdrphoup
1701710 PNMR d 9.36 (s, 1H) 777(d,J 86Hz 1H) 768(dJ
= , P9¥9ef 53 (d, J = 8.6 Hz, 7.39 (d 1rg 709
(m 2H) em :(m9.29 ,prse 60 g, 11:!0:: 9 8Hppm | szH)lﬂ)f; 691 %rﬁpmés Bb: (

3.0 re. ol D e e £ B0 e e A e 45‘

MS ( FD) maopwo( @vF=8.7 m[‘lamz 47 pep é[érr]lﬁ[ r"]ﬁ(f%l‘if%g 76’“73
H 6.65 N2i.,9%.99-6 Fapinsbm Cm7620%; 6,.70. Bpm Nd,3.2@. BHz, 2H) For
det ety oat £k RRE Vs S A8l b éraﬂ“*eu. GHE AR
DVSO prodquﬂhthns 4H) ; 2 98-2.81 ppm {m, 2H); 1.81-1.58 ppm (m, SH);
1.38-1.22 ppm (m, 1H)
MS: m/e=455 (M-HCl) FD
EA: Calc. for C29H29NO4-HCl: C, 70.80; H, 6.15; N, 2.85
20 Found: C, 70.68; H, 6.29; N, 2.65.
Example 4
1-[4~[2- (l—plperldlnyl)ethoxy]phenoxy] -2~ (3—

hydroxyphenyl)naphthalene hydrochloride

25 In a manner similar to that used in Example 3, the
title compound was prepared and isolated as a white
crystalline solid, mp 194-195° C.

PMR: (MeOD-d4) 7.96-7.84 ppm (m, 2H); 7.80 ppm (d, J=8.0
Hz, 1H); 7.50 ppm (d, J=8.0 Hz, 1H):; 7.50-7.40 ppm (m, 3H):;

30 7.12-7.09 ppm ( dd4,J=8.0 Hz, 1H); 7.00-6.30 ppm (m, 2H);
4,70 ppm (s, 1H); 4.20-4.10 ppm (m, 1H); 3.50-3.40 ppm (m,
2H); 3.40-3.20 ppm(m, 4H); 1.90-1.70 ppm (m, 4H); 1.80-1.60
ppm (m, 2H) ' '

MS: m/e=439 (M-HCl) FD
35 EA: Calc. for C29H29NO3-HCl: C, 73.17; H, 6.35; N, 2.94

Found:
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-37- follow ng changes in chemcal shifts: three signals

correspondgﬂggwﬂnyhe two aromatic pr.otons that are ortho- PCINILOMIER96

proton that 1s para- to the hydroxyl group in the 2-aryl noiety were

- shifted 0.59, 0.57, and 0.75 ppm 5 pfield, respectively. In
contrast, the signals attributable'?%' protons on the napht hal ene

noi ety at positions 5 and 7 were only slightly affected (shift < 0.2

ppm . The 728 ning 6i8bal N, i 2.80e spectrun1of t he product i n DMSO

were essentially unaltered by addi NaOD. The shifts described

above denonstrate that the CH 3# 6)IS positioned on the 2- aryl rlng

and the remaini ng1-[4n-hdxpipengdinybrethexybphehakphelridg (i.

regi osel ective selectl
2 (3. nethoxyphenyl) nDIef@??ﬂﬂaﬂiﬂfigLﬁEfﬁgifﬁaﬁﬁtﬂgfeneEx

1-[4-[2- (1- pi peri di nyl) et hoxy] phenoxy] - 2- ( 3- , S

met hoxyphenyl ) - 6- hyds oyypaphbhabgng-[4-[2-(1- A solution of ethanethi ol
(2.85 m) in anh 2 125 d errl]. atmsphere was cool ed
in an ice %W’a‘%’d‘yf?e%ﬁi’gﬁhéf%ﬁ% _é \L/tn% ﬁ‘%[of he yrill%. ™ n-BuLi in
hexane. methexymasphthalesel hydovochilirddend .S @i htd yafo PP Mi n
lithiumt w%wy&@tgnﬁya%g maﬁnyhle%e@h%fwemmer NATREGRIsgrider at ur e

pI‘I or to Its use.
pi per 1@i nyas e@hrbk%@h@hoﬁ?] aQEFQD%FHéﬁy‘SI#é(ny-IC—F dath tqetddbxy®apht hal ene

hydr ochl orscsi%r( Otéﬁﬂrsmée%lml hmol) Wa@eadddd mp@s&aw e3was added
70 mL (15.4 % he Li SEt _s Iutlo% and the4re It| reaction
M xture waktAute e%YeﬁYFﬁnﬁe :aL57f'eF"rial EOFMEIRR 1 -4 anlpy }R®sul ting 30

yel | ow soimgtilylews chhoeihtieat efThendesuledmgedipitessumas @llowednoye nost

of the sol éh I c e t bet ween
300t of Ui BEC0L oF A8 SWiP e BT, BB | M g s 00 oS
been 38dedherthcpauehgd intoagestisringesodutigey qﬁas:q%rmwathedt X 25 nmL

portions 3Rqimbifsrndhhaed 166 mgn%%wwlcwcfe aﬂda\fé@d,w@@d -
concentrated to a foul - ow o | }Efnud mat erj al was

purlfled|q¥ﬁﬁﬁ??%ﬁswb§hrﬁﬂL¥E E%FBﬁﬁﬁbdﬂaﬁh The organic

extracts were combined, dried (magnesium sulfate), and

concentrated to a oily foam. The crude free base was”
20 purified by radial chromatography using 5/95 methanol/

methylene chloride. The appropriate fractions were

anple-6¢_,

combined and concentrated in vacuo to provide 220 mg (49%)
of 1-[4-[2—(1—piperidinyl)ethoxy]-phenoxy]-2—(3-
hydrokyphenyl)—G—methoxynaphthalene as a white crystalline
25 solid, mp 170-171° C. -
PNMR 4 9.36 (s, 1H), 7.77 (d, J = 8.6 Hz, 1H), 7.68 (d, J
= 9.2 Hz, 1H), 7.53 (d, J = 8.6 Hz, 1H), 7.39 (d, J = 2.4
Hz, 1H), 7.09 {m, 2H), 6.93 (m, 2H), 6.69 (d, J = 9.1 Hz,
2H), 6.61 (m, 1H), 6.52 (d, J = 9.1 Hz, 2H), 3.84 (t, J =
30 6.0 Hz, 2H), 3.83 (s, 3H), 2.51 (t, J = 6.0 Hz, 2H), 2.25-
2.40 (m, 4H), 1.35-1.45 (m, 4H), 1.25-1.35 (m, 2H)
MS (FD) m/e 470 (MH+)
Anal. Calc'd. for C3pH3;NO4: C, 76.73; H, 6.65; N, 2.98.
Found: C, 76.94; H, 6.83; N, 3.26.
35 For determination by PMR analysis of the site of
demethylation, treatment of the product in DMSO solution
-with several equivalents of NaOD in DMSO produced the
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-38- t hat enpl oyed 5% net hanol in chloroformas the elution _

sol vent. Thwosgspsugy i ate fracti ons were conbi ned, concent PETAISI7/4896
dried in vacuo to provide 265 ng (53% - of

1- (4-[2-(1-pi peridinyl)ethoxy]-phenoxy] -2363- 5
nethoxyphenyl)-6-hydroxynaphthalene as a grey foan1 PVMR (DVSO-d6) d
9.90 (s, 1H), 7.66 (d, J 8.0 Hz, 8.6 Hz, 1H), 7.50

(d, J 8. 6fedlowng changes in. @F_?ee%f:aéH)shlfth 6%%%8%94}31% 79 (m

1H), 6.70 (¢ or].re ondi?n 8, tRE) twb. Efo(ndtliz Protory thdd  ade 86rtho-J =
6 0 10 Hz, 2.52 (¢t 25 2.40 (m

1.35-1. mét‘i“ Ep“'it 353 ( J’EH) to Qhﬁs"(YIE’I:B‘)2°|%§]:3 AR LY the
Anal Cal ¢’ dz a‘xfyl (ﬁcﬁét}ﬁ[mrél\ﬂmftkd Co. w 73.0.87,6.88 N.259pm.
Found 1 an | gSimlar to
t hat degé %%?#%k %%#%ggkl§%9§fh 52 anb %&ﬁﬂ atlon mas det er mi ned
by PNWR antﬂghntabl¢eb9nemtob@nﬁh@npFb@u@ﬁgh¥h9%§aﬁuﬂQR¢%M aFth
several eqwﬁ@ﬁd‘i&xé)fsl\&@vnw%ooangdgqe.@nttu fafcie (shifbangesai n

chem cal shit Slgnals correspondin t wo aronahﬁé rotons at
posi tions 5F§W8 7 of e rema gh3t ﬁ Flﬁ& VS C TR ¢ B®ot ons on
t he naphg ﬂbﬁdﬁﬁfﬂ@lbﬂ&@ Mere ésaeatuaanbyuﬂantexbduﬁyeﬂdhlthon of

core oy <Rl ) tRe HALECY APpEriBel SkRle Wbddidrare RV R GHY
the spectrurgmdup hm gnamiu’ciomead on DWBO2weurylegdag iagid ythmaremmlbg
addi ti on of "l&%’%ghﬁf%“on t h&t‘ stgﬁt ﬁth%gaqgg\éeéﬁg{q)ng fate that the OH

group is posi e na ene _rin he remainin

met hoxy groﬂ@gkpﬁﬁﬂﬁ¢ﬁ#9€a??leﬁﬁigﬁy emeEhydatiie AGURREB AL select i ve

dermet hyl at i @n. orGretiesk Abhéfel) /moBeBOXY group). - The fol | ow ng
di scussjons illustrate nethods of us for t he conpounds of forrmula I in
experi tal nmodels or in cl i ni cAFRES % These exanples are for the
pur poses of i |1 dst{dat{i2en lapd pene digiy heethoxp] beehoriyf 8¢ (3r any way.

35 A CBteoporosh%thox%ﬂ?e%¥#?q§;ﬁég?g§% g?ﬂghélggepostnenopausa

ost eopor osis are known i n ne I's 1nvention is the

A solution of'ethanethiol (2.85 ml) in anhydrous DMF

20 (125 mL) under N2 atmosphere was cooled in an ice bath and
treated dropwise with 20.1 mL of 1.6 M n-Buli in hexane.
The resulting solution, which was approximately 0.22 M in
lithium thioethylate (LiSEt) was allowed to warm to
ambient temperature prior to its use. To 1-{4—[2—(1-

25 piperidinyl)-ethoxy)phenoxy)-2-(3-methoxyphenyl)-6-
methoxynaphthalene hydrochloride (0.550 g, 1.05 mmol)
under nitrogen atmosphere was added 70 mL (15.4 mmol) of
the LiSEt solution and the resulting reaction mixture was
heated in a. 107° C o0il bath for 5 hr. The resulting

30 yellow solution was concentrated under reduced pressure to
remove most of the solvent and the vellow oil concentrate
was distributed between 300 mL of ethyl acetate and 1IN HC1
(100 mL) to whidh 50 g of ice had been added. The ethyl
acetate layer extract was washed with 4 x 25 mL portions

35 of brine, dried over magnesium sulfate, filtered, and
concentrated to a foul-smelling yellow oil. The crude
material was purified in portions by radial chromatography
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ovari ectom zed rat nodel which is provided in U S 5,393, 763. The

conpounds O{VJQFOP?H.,GI | would be active in this nodel and peghfdor/14896
denonstrate an eftective treatnent or prevention of bone loss due to

the deprivation of estrogen. 5 - An_additional denonstration of the
met hod of treating or preventing ost@8porosis due to estrogen
deprivation woul d be as follows: One hundred patients would be chosen,

who ar qﬁwléﬂ;&%ﬁéﬁ MY GRELFAho YORRBN, cRI8E oFori a3 & N @ Wi g

normal |y be consi andi dates for _estrogen replacenent 10 - therapy.
Thi s incl ufss-¥RsHen iR 2PPTPRELRLE: Erast werey, I ast
menstrual pricshtRdted hadndi driedt Bs, viduo to lprewiidear? &S my ee53%)

Pati ents excl uded, f e - 0 have taken
est :‘OQE?IS, )&t#;ig-e&_i %—:Eﬂ-rpféé’fj}é%ﬁ?yiggf:kexpggﬁgbg%%%%t-%a%% or to the study
or who Havaetthoxyphenykernétihydpbxypaphihedene, as a gHey ammen (test

group) woulghy eapiss-dar 80 9t (4, m),covrpeenqla?faferwbaalz,, fgy) exanpl e,
Formul ation 1 (above), The other fifty wonen (control group)

per day.
woul d recd vida chebl féﬁac%ﬁbrp&* 58ayld,Bet F §r-Supz kil 2b-28wcei ve
gal g: umbfar*g.qr@ten,taéme} ﬂ](ﬁ%%ng_s roﬁ;t_éayi, 6lh® (m, Edy e.svt@a (4, 3
oubl e-bl i nd desi gn. | r i nyest i,gat ars nar the, patjen u
know t o V\hi"'chgd'gcfd'g:'p egg)n' pgﬁén?dfsx - '9a§s. ﬁr‘ie&.ﬂ)' %Btéq (fg( b‘J(I;ls'éI n@o
exam nhoi orHzf Zbch pad ens, | Bd) udB8s525 (tquant= t6atl He ,m2dbur 2re2$-21 40
urinary calgiu Creat4fine h oXYphelihng, I di nol i ne
crossli nks.&tﬂ :)Bo}(lj) 'szfnb?gszs gf‘é ?rgzléu?iéggf (}r'%sse?(?}l(rjh %)ef{/)el s of osteocal cin
and bone- MS EfRkim{e 4lRalMhk phosphatase. Baseline neasurenents woul d

gl so incl U%ﬂbut@f]iﬁedexwimiémmd ba)e m.ﬂB;_?_w,d@S%Sy ﬁfpl%.ss. _
eterm nation phot sorptiLopgetry. e study wou conti nue
for six norﬁcfﬁ’}al‘arﬁi' e.g hgg‘heﬂ' %'ggt'i éntgﬂﬂ&ul d be exanined for changes in
t he abpse parmnei esspebimeny shmitawr te dhaltr elristanitbed hin pBkample in
the treatment group; youlgl &%&ﬁ%gﬁﬁgﬁs%‘isc%%Q%%i’?ié&“ﬁf’%m?ﬁOChem cal
mar kers of Wone tesorption as conpared to the ~ ~control” group. Also, the
treat ment groakysisd d treatment| ef theoprogugdc igndMST st kiemevith

density coray&shi Gedilfvalents of NaOD in DMSO produced the following

changes in chemical shifts: Signals corresponding to the

20 two aromatic protons at positions 5 and 7 of the
naphthalene ring (as well as other protons on the
naphthalene moiety) were dramatically shifted upfield. 1In
contrast, the signals attributable to protons on the 2- |
aryl moiety were only slightly affected (shift < 0.2 ppm).

25 The remaining signals in the spectrum of the product in
DMSO were essentiaily unaltered by addition of NaOD. The
shifts described above demonstrate that the OH group is
positioned on the naphthalene ring and the remaining
methoxy group is on the 2-aryl moiety (i.e. regioselective

30 selective demethylation occurred at the 7-methoxy group).

The following discussions illustrate methods of use for

the compounds of formula I in experimental models or in
.clinical studies. These examples are for the purposes of
illustration and are not meant to be limiting in any way.

35 A. Osteoporosis: |

Experimental models of postmenopausal osteoporosis are

known in the art. Germane to this invention is the
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-40- ° control group. Both groups would have simlar uterine

hi st ol ogy, iwdissme?arg t he conpounds of forrmula | have little PCTBISITLISO6
utrotrophic effects. B. Hyperlipidema: 5 Experi nment al
nodel s of postnmenopausal hyperlipidem a _-3g-are known in the art. Cernmane
to this invention is the ovariectom zed rat nodel which is detailed in
U. S 5,464,845. Data presented in Table 1 show conparative - results

anong ovar i eVEFHestPRiEed Faf Juedeht whight AS1previded dihimg- estradi ol
(AI EEﬁ), ﬁncEiErzsa;tam.ra@s.eg Thé "cempda@nds of -femﬁulads %ufm;ﬁé ra/cerml jkémin

t houg cause ecrease, ~in_serum chol esteral, n ora
adni ni st er e G?@eal a%/%ﬂfﬂy‘?‘*’f‘?“ﬁﬁES%x@ﬁ st c&ﬁ"&ﬁiﬁ%ﬁ?"’é‘# e on
t he ut epreventiit dEdbanerloss wdightowabesdepirdviaitdldry of esdterodeén.
than the. uterine i . Of ' QUi zed anicpal s. ' {1ne
responsg5 to est r&égnaq#sn\%e er%%rgtrglﬂﬂggggg%éﬁhgéa?gg ﬁle'th-ga %ﬁ\lo%réognﬁ/ﬁ%'l d
t he conpoun®s GreventhngosteoneResds due tedessrogenmnderyiissatekon would

conpar ed topleh@ OVEN1 18N Z8ke hund@PefBpELibHEs! Roulie b Enelll RS
increased to | esser, 20 extent than those

_ | ven EE2. npared to
estrogeni c are gﬁﬂ&£%¥k9?§ﬁNﬁP?9F?ﬁ% aVP?gPheaHE eﬂﬁfgﬁfQngHHQﬂﬂﬂ%%@erol
&edpctioh Wthmdkﬁyﬂﬂér&bﬂ&&dé&é@Céandidheehnffwebgh&dgbn ;epﬂhﬁ%ﬁénﬁnd

esirah) e. expres nt a el ow trogenicity .al so was
25 asi‘gse&hﬁfag\ydl fﬁ’{’rlﬁg %rh%ﬁ?%ésspoﬁggegf 't"gggi ﬁgp%f‘:E%Ct %&rﬁrﬁs’ﬁr a"fa}f%n into
‘the uterus. hiive datpaurstofmenstrual pevénadi marei haot siqusenths arlyet an
increase injlhe MHMETsix y@fr£0Si PRRNEhEsOBSRIUREY FolNRRY TRy | fehg1q Of

t he ovariectom zed, rat uteri. EE2 caused a substantial an
expect ed | nOReIHOSE R it 12KR | $BFEPEBRS, Progestingue Afata present ed
in Tabl e 1 poitddostierdripaive meiths prioeatoethegstugly or who hawd

?2/1?879175 ever taken bis-phosphonates. PEIAEESTALSES0 '

Fifty women (test group) would receive 15-80 mg of a
compound of formula I, for example, Formulation 1 (above),
per day. The other fifty women (control group) would

_ receive a matched placebo per day. Both groups would

20 receive calcium carbonate tablets (648 mg) per day. The
study is a double-blind design. Neither the investigators
nor the patients would know to which group each patient is
assigned.

A baseline examination of each patient includes

25 quantitative measurement of urinary calcium, creatinine,
hydroxyproline, and pyridinoline crosslinks. Blood samples
are measured for serum levels of osteocalcin and bone-
specific alkaline phosphatase. Baseline measurements would
also include a uterine examination and bone mineral density

30 determination by photon absorptiometry.

The study would continue for six months, and each the
patients would be examined for changes in the above
parameters. During the course of treatment, the patients in
the treatment group would show a decreased change in the

35 Dbiochemical markers of bone resorption as compared to the
control group. Also, the treatment group would show little
or no decrease in bone mineral density compared to the



Table 1 Conmpound No. Dose Uerine Uterine serum.

ng/kg%err] Wei ght Eosi nophi |  Chol est.

% Il ncl[err] Vmax) [ err] % Dec.d 5 EE2[ err] PCT/US99/14896

138. 8* WOWQE’{!} 88. 1 Exanpl e 1 0.01 9.6

2.1 12. 1 0.1 21.9 4.8

55. 6* 10 1.0. 3408+ 4.8 60. 5*

-Exgnple 2 43 0.1 42. 7% 4.5 59. 6* (free base)
: 43 .8* 7. 6ysR1; i ind0.0

37 o cogé%ﬁ%sgroup. 8B%§§09rﬁgpg wgg%g hﬁge 51m11ar(£%:r1né 10,4

4.8 histxglagy, indicating the compowyngs of fpymula 1 ave3;6ttle

45. 7* or no utrotrophic éfflcts. 3.9 - 1.2 | 22.9 20

Ral oxi fene[ err] 0.1, . ., 23.5 5.4 .49, 3% a
ng/ kg PO t)Qﬂer$¥EFVé+Bﬁ?e@%?ncrease versus the ovariectonized 25
cont r ogs ¢ Eopéerhpéhtapemodediaseof ppetmenopausaderhypenbipidenda

deorease vetsug, QYA ECLAM 26D COBRGfbRe o R AcdHOMp ol rekOl
3-yl ][ 4- [ tdrpepeoningd) sehorofphewhirhedifatigtailed inWYd¥ochl oride (see:
Jons, 119, dea, 9497 faca prédeniéh! sansamlaransitay iamsdrateveet hod o
ol Tows: XREuHGA RREPRLPVRR ECHOTASHE IATSdoF A b Saared ot TFaRs o
post menopaashynybnest radéd1 45EEQ) , apadiratio ineated withraertyine
consi der ed, a8k eS¢ f LhiESth9eRRion. Although EE2 caused a decrease
in serum cholesterol when orally administered at 0.1
mg/kg/day, it also exerted a stimulatory effect on the
_ uterus so that EE2 uterine weight was substantially greater
15 than the uterine weight of the ovariectomized animals. This
uterine response to estrogen is well recognized in the art.
Not'only_did the compounds of the present invention
reduce serum cholesterol compared to the ovariectomized
animals, but the uterine weight was increased to lesser
20 extent than those given EE2. Compared to estrogenic
compounds known in the art, the benefit of serum cholesterol
reduction while lessening the effect on uterine weight is
unusual and desirable.
As expressed in the data below, estrogenicity also was.
25 assessed by evaluating the response of eosinophil
infiltration into the uterus. The compounds of this
invention did not cause as large an increase in the number
of eosinophils observed in the stromal layer of the
ovariectomized, rat uteri. EE2 caused a substantial and
30 expected increase in eosinophil infiltration. |
The data presented in Table 1 reflect the response per
treatment group.
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-42- - repl acenent therapy. This would include wonen with an

i ntact uterugo9swe79rave not had a nenstrual period for - RETASPITIAB96] X
nont hs, but |less than six years. Patients . excl uded for the study
woul d be those who have.taken 5 estrogens, progestins, or
corticosteroids. Fifty wonen (test group) would receive 15-80 ny
of a conmpound of forrmula I, for exanple, using Fornulation 1, per

day. The other fifty wonen (control grofiglPl@nkli d receive. a mat ched

pl acebo per @aypodha fbudy wopbdebe a dpbkendlind Itesase gn.  INeidaer the
i nvestigators ngr the patients uLd know to whigh q%%#g. ac tient
i s assigned. A baselWﬂZﬁgxam It of eaclFIit L houl @RS ude
serum det ermination of chol esterol and $ringPyceri de(Vmmsel . gADdded end
of the study period (six nonths), each patient 15 would have their serum
li-pid profile taken. Analysis of the dat 2 ‘woul d confi1n1a | oweri ng of
the serum | iBE28, for exafple, cholE38eBol and/ &74+3-gl ycerib®ed” in
t he test group versus the control. . Fromthe foregoing, it wll
be seen that this_invention 20 _is one well adapted tq attain all _the ends
her ei nabove B&ample forth tog@tﬂér\MtrPaﬁvantagestﬁnﬁ are inherént to the
invention. It will be understgod that ceriain featurges and 55.6%
subconbi nati ons are of utilit nd can apl oyed w thout reference to.
other f&& ures and subconbi na¥'r ns. Thiiﬁi 25 con\tqe'négl ated by gr?dﬁt hi n
the scope of the clains. Because . many possi bl e enbodi nents can be nade
of the invenkj wi t hout geparting the sco hereof, itggd % 0 be
?%%?ﬂg}ﬁ 2 gep 1557? RE. 4 59

under st ood matter herein set forth,is to be interpreted as
illustrative(&reenbaseh a |inktPng sens®3-80 7.8 66.2

- 43- Ve claim 10.0 37.2% 4.5 59.0*
15 '
Example 3 0.1 . 10.4 4.8 26.3%
1.0 15.3 3.0 45.7*
10.0 3.9 1.2 22.9
20 Raloxifenef 0.1 23.5 5.4 49.3*
2 mg/kg PO
b yterine Weight % increase versus the ovariectomized
25 controls
€ Eosinophil peroxidase, Vpax
d Serum cholesterol decrease versus ovariectomized controls
€ 17-a-Ethynyl-estradiol
f Raloxifene [2—(4—hydroxyphenyl)—6—hydroxybenzo[b]thien-
30 3-yl][4-[2-(1—piperdinyl)ethoxy]phenyl]methanone
hydrochloride (see: Jones, ibid.)
e p<.05
° An additional demonstration of the method of treating

hyperlipidemia due to estrogen deprivation would be as

35 follows: One hundred patients would be chosen, who are
healthy postmenopausal women, aged 45-60, and who would
normally be considered candidates for estrogen



1. A conpound of fornula I [err]

wherei n Rlerr] is -H, -éH, - err]-derr] alkyl), -0OCQAr whére
Ar is 10 p substituted phenyl, -Q(CO QAr where Ar islﬂ’f’ﬁ?ﬁ&f or
substitute(r}‘%r}%éélﬂ@,lr’,7 -0 derr]-Cerr] alkyl), -Qcoqgderr]- 1‘e‘?gr

al kyl), or -Csgerr](Cerr]-Cerr] alkyl); Rerr] is -H -F -d,
-OH, - (err]-Cerr] alkyl), .- OCOAr whefé- Ar is phenyl or substituted

phenyl, -O(CO OAr where Ar is 15 phenyl or substituted phenyl,

- 00 ([ err] - Cpaphh et therapy X Gl £ GlodPa 8l k¥ dde Olrom@RAA HH G54 6

al kyl); . Rlerr] and err] are, |nq§pendent€%, -H -F -d,

-CH err], -OHintact usegus . whg didye Ny had aaeppshirupd Reriodhdfar | or
sluEs][ |) t ut edzomorepltm\ﬂ ,sivmﬂrfﬂrﬁ,r o eIéﬂ;T athaqa)ii,t;opé:@):ec_c[ %:dﬁﬂt@ Ir]

a , or - err rri- rr : rovi so.that on
oneyof fog%sf%ﬁ{ céé’%ckz’%fcﬁ%ﬁn‘}oﬁgybg t%%ei'ggg gﬁvg; %3#&“ d
Rlerr] 6s 1-pestricdiemd,, prqgestuins) ot coethgdstieroids.pyrroli dinyl,

di met hyl -1 - - | 5.4di 20,9 i kng, or
- hexamet hyl onel i 557 woméh (RERRE, bRGups AT MERIVIP A H 8 B BE"L, Vit e
thereof. ~compound of ofopmudapdunfosc EFLPIPAG t s&nG Hormeateion Rl er PRrand
Rlerr] digfh THE ofhkr fifty women (control group) would receive a

REPLACEMHV%atgﬁga placebo per day. The study would be a double-blind

10 design. Neither the investigators nor the patients would
know to which group each patient is assigned. _

A baseline examination of each patient would include

serum determination of cholesterol and tri—glyéeride levels.
At the end of the study period (six months), each patient

15 would have their serum lipid profile taken. Analysis of the
data would confirm a lowering of the serum lipids, for
example, cholesterol and/or tri-glycerides, in the test
group versus the control.

From the foregoing, it will be seen that this invention

20 is one well adapted to attain all the ends hereinabove set
forth together with advantages that are inherent to the
invention. It will Ee understood that certain features and
subcombinations are of utility and can be employed without
reference to other features and subcombinations. This is

25 contemplated by and within the scope of the claims. Because
many possible embodiments can be made of the invention
without departing from the scope thereof, it is to be
understood that all matter herein set forth is to be
interpreted as illustrative and not in a limiting sense.

30



44 . A conmpound according to Claim1 wherein R err] S

hydroxy and err] is nethoxy. 4. A conpound acc 6
Claim1 wher W rmnd R3i s hydroxy. . 9&‘})[&971]&%

A conpound accordlng t n-43- is 2 and Rlerr] is
1- pi peri dinyl. c” m H" ﬂ gitound accordi - g ei n

said salt thereof |s t he hy roc

according to Caim1 wherein Rlerr] and Rlerr] each MECLACED R[err]
i s piperidinye dldim?2, and 15 said salt thereof i§ e
salt. 8. A conpound according to Gaim1l wherein Rerr]
I's hydroxy, R3 is nethoxy, Rerr] is piperidinyl, nis 2, ~and said .
salt thereof is thb.hercmqumndeoﬁafPrmﬂéa I 9. A conpound
according to Claim1l wherein R err] is nmethoxy, R3 is hydroxy, R err]
Is piperidinyl, nis 2, and said salt thereof is the hydrochloride
salt. 25 10. A conpound of formula II

'RS={CH2) =0

10 wherein
R! is -H, -OH, -0O(C3-C4 alkyl), -OCOAr where Ar is
phenyl or substituted phenyl, -O(CO)OAr where Ar is phenyl
or substituted phenyl, -0CO(C3-Cg alkyl), -0(CO)O(C1-Csp
alkyl), or -0S02(Cs-Cs alkyl); .

15 R2 is -H, -F, -Cl, -OH, -0(C1-C4 alkyl), -OCOAr where
Ar is phenyl or substituted phenyl, -O(CO)OAr where Ar is
phenyl or substituted phenyl, -0CO(C3~Cg alkyl), -0(CO)O(Ci-
Cg alkyl), or -0S02(C4-Cg alkyl):; )

" R3 and R? are, independently, -H, -F, -Cl, -CH3, -OH, -

20 0O(C1-C4 alkyl), -OCOAr where Ar is phenyl or substituted
phenyl, -0CO(C1-C¢ alkyl), -0(CO)O(C31-Ce¢ alkyl), or -
0S0 (C4-Cg alkyl), with the proviso that both R3 and R4
cannot be hydrogen;

n is 2 or 3; and

25 RS is 1-piperidinyl, 1l-pyrrolidinyl, methyl-1-
pyrrolidinyl, dimethyl-l-pyrrolidinyl, 4-morpholino,
dimethylamino, diethylamino, or l-hexamethyleneimino;
or a pharmaceutically acceptable salt or solvate thereof.

-
asBeenReﬁaced

T



0 e DGR, o o o men ey e

a hydroxy wommot ect| ng group; 5 Rlerr] is -H -FCT/USH148%8H,

- derr]-Cerr] all mhere Ar is phenyl or substituted
phenyl, -Q(CO) OAr Pfls\ﬁrhﬁf EE% en %-or substituted phenyl ,
-OCO(C[err]-C[err] BEWQED Qe qderr]-Cerr] alkyl), or
-Osqerr](Cerr]-Cerr] alkyl); Rlerr] is -H -F, -d, or
-OR[err] in mhlc Rl ekr 1 1 3
Rlerr] is - FE A lcag.?ognf) gc&q%&%[ errﬁi%ﬁa ?M)’%:ﬁé’fﬁx R* and R
OCQAr \/\hereealq:hlsrgheﬁﬁl or substituted phenyl, - Q( CO) QAr where Ar
i s phenyl or substituted phenyl, - CIIXCIerr] Cerr] alkyl),

-QCOQqerr] err] _al kyl), Jderr rr]-derr kyI)
with the prOV|sggthatAoﬁP?p8H§d0P°R§§Q%ﬂJgééiQ%éF Jereh?d3i
Rlerr] Bs l@ﬂro%narRE’Oﬁ@O}n\éth@li@ WIS -H or C[err] C[err]'
al kyl; 20 a pharmaceutically acceptable salt or solvate
t her eof . 11. A compound according to Cl aim 10 wherein Rl err]
is -OR[err] and & er A] compoGRdeckor2ing to Claim I WhereimpRlnisof
formula 1l ethoxy and R3 is hydroxy. [err]

10 5. A compound according to Claim 1 whereln n is two
and RY is 1l-piperidinyl.

6. A compound according to Claim 1 wherein said salt
thereof is the hydrochloride salt.

15 '

7. A compound according to Claim 1 wherein R! and R3
each are -OH, RJ is piperidinyl, n is two, and said salt
thereof is the'hydrochloride salt.

20 8. A compound according to Claim 1 wherein Rl is

hydroxy, R3 is methoxy,_R3 is_piperidinyl, n is two, .and
said salt thereof is the hydrochloride salt.

_ 9. A compound according to Claim 1 wherein Rl is
25 methoxy, R3 is hydroxy, RS is piperidinyl, n is two, and
said salt thereof is the hydrochloride salt.

10. A compound according to Claim 1 selected from the
group consisting of
30 1-{4-[2~(1-piperidinyl)ethoxy]phenoxy)-2-(3-methoxyphenyl)-
6-methoxynaphthalene hydrochloride;
1—[4-[2—(1—piperidiny1)ethoxy]phenoxy]-2—(3-.
methoxyphenyl)naphthalene hydrochloride,
1—[4-[2-(1—piperidinyl)ethoxy]phenoxy]-z-(3-hYdroxyphenyl)-
35 6-hydroxynaphthalene hydrochloride,

_
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46 wher ein _ or ORerr] inwhich Rerr]
is a’ hydroxy pjmumllml Hl“l Rlerr] is -H -F -d,
-OH, - (] ewq sgijsasr | AFRyRIINH  where Ar is phenyl PGT/US97/14896

substituted phenyl, -Q(CO OAr wherg i s phenyl or substltuted
phenyl, -OCO(Cerr]-Cerr] al kyl ), lLSJ(CO)O(C[err] d ret-+4—ad 16
-Osgerr](derr]-derr] alkyl); Rlerr] and R gr 'ﬂ-]lé EY[AAS EEN
i ndependently, -H -F, -d, -CHerr], -OH, -Oderr C[eREPLAﬁ?E@/I)

- OCQAr wh (3= wh Al
S ph:anyl e:‘)c:l A[r4 'ﬁp{;%gi?é’flc}ﬂlyl)éﬂﬁékyﬁ h@ﬁoﬂgrqr”&_ é[3err]waluli\;ll ere Ar

-Q(CO) O(C[emdx(q:arpl}enyl)naBnkW}enﬁrhYésefé %fcléﬁerr] Clerr] alkyl), with
the proviso jthaf-2- (1-19{&Lyrp@§n9i)Bﬁﬂbk}/]pndnab@r]r—h—qan- be hydrogen 15
13. A conpound-of fornula h h O[ f
wherein : hydroxyphequ'%} +"’F§th°ﬁyﬁ?p tRaters) PYSEas lh’ﬂ[‘%rr]an%
hydroxy 5  [412% (4pigegidimyl) ethoxy] phenRkgnr2-i (S-me¢thaxypl@nyl )31-1

- derr]- C[ a i s phenyl or substituted
phenyl , - r@}ﬂ ?ﬁyﬁgp%% hgdrﬁ}eéﬂ?/l&%or %substltut ed phenyl, :

OCO(C[err] C[err] al kyl), -QCOQ derr]-Cerr] alkyl), or -0OsJerr]

(Jerr]-Cerr] alfyl):a pharmaceutiBher Ebringilatliont confdriging @[@érﬁﬁohﬁd
which Rerr] is a ?I

: roxy. protectjin oup;
-F, -0, -CEeseydingyko. é%:f'ér }ie EF’F‘iD gP&y} witd)a phazggc F%bh%’r% ikiY. s
phenyl 20 s%éﬁtﬁﬁﬂepbeﬂyier, dlluentO(GQ)@klca.\mmﬂ: Ar is phenyl or
substituted phenyl, -

12. A method of inhibiting_bone loss or bone
resorption comprising administering to a patient in need
thereof an effective amount of a compound of Claim 1, or a

15 pharmaceutically acceptable salt or solvate thereof.

'13. A method according. to Claim 12 wherein said bone
loss or bone resorption is due to menopause or ovariectomy.

20 ~ 14. A method accordlng to Claim 12 whereln said

patient is a postmenopausal female.

15. A method of lowering serum cholesterol comprising
administering to a patient in need thereof an effective
25 amount of a compound of Claim 1, or a pharmaceutically

acceptable salt or solvate thereof.
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47 OCO(C[ rr]-Cerr] alkyl), -QCOQderr]-Cerr] alkyl), or
-0sJerr](de derr] alkyl), with the proviso that the only one'of

rr]-
Rlerr] and 4gewr] can be hydrogen; R8 is -
-oCO(derr] %fer r e AR phar maceutical |l y accept aﬁ”’“sggl t
or solvate FEH&SHEET HAS BEEN| “ag- A conpound of formula VI

[err] RERLAGER: Rlerr] is -Hor -ORerr] in

el s T Sl - GO 20IIIIlIII AR,

or substituted phenylA copporedr of formwdar dIAr i-s phenyd or substituted

phenyl, -OCO(Cerr]-Cerr] al kyl ), O(CO)O(C[err] Clerr] alkyl), or
-8 err] ((err] -Cerr] alkyl); ' Rl err] i's
-H, -F, -d, or -ORerr] in which R[err] is a 25 hydr oxy protecting
group; : Rlerr] is -H, SR, -CH err], -OH, qqew]qew]

al kyl), - . OCOAr where Ar is pheyp#A=0

substltuted phenyl ,
Q(CO) QAr where Ar is phenyl or substi

phenyl , -

Rza

wherein:
Rla is -H or -OR® in which R® is a hydroxy
10 protecting group:; -

R%a is -H, -F, -Cl, -OH, -0(C1-C4 alkyl), -OCOAr
where Ar is phenyl or substituted phenyl, -~0(CO)OAr where Ar
is phenyl or substituted phenyl, —bCO(Cl—Cg alkyl), -.
0(CO0)O(C1-Cg alkyl), or -0S02(C4-Cg alkyl):

15 R32 js -H, -F, -C1l, or -OR’ in which R’ is a
hydroxy protecting group:;

R42 is -H, -F, -Cl, -CH3, -~OH, -0(C1-C4 alkyl), -
OCOAr where Ar is phenyl or substituted phenyl, -0(CO)OAr
where Ar is phenyl or substituted phenyl, ~-0CO(C;-Cg alkyl),

20 -0({CO)0O(C1-Cg alkyl), or -0S02{C4-Cg alkyl),
with the proviso that both R32 and R%2 cannot be hydrogen;

RS is -OH, -COW, or -O(CO)W; and

W is -H or C3-Cg alkyl;
or a pharmaceutically acceptable salt or solvate thereof.

25 | |
17, A compound_according to Claim 16 wherein Ria jis -
OR® and R2?2 is -OR7.

"M



oCca d.err]-Cerr] alkyl), O(CO)O(C[err] Jerr] aIkyI) or

--0sgerr](d rr] 30 aIkyI)

REPLACENENT Sl 48 PCTOSITIABRS

the proviso that only one of R3a and Rd4a €am-be hydr o . nis 2 or 3;

and Qis or a pharnaceutlcqn“g

salt or solvate 5 15. The conpound accorgEP%qéﬁéjngN
_ L‘]_

Claim1l selected mﬂ ﬁ“q”u" !"rreu
pi peri dinyl)ethoxy]p XY
hydr ochl ori de;
nmet hoxyphenyl ) - napht hal ene "hydr ochl ori de;

1-[4-[ 2- (1- pi peridi nyl) et hoxy] phenoxy] - 2- ( 3-

hydr oxyphenyl') - 6- hydr oxynapht hal ene hydrochlorlde
1-[4-[2-(1- pi peridinyl ) et hox e 2-

hydr oxyphenyl ) - nag'lf?t 5? Hﬁ%‘!ﬂf‘g ‘Ffoﬂ”at@ JIIT
1-[4-2-(1-piperidinyl)ethoxy] phenoxy]-2-(3-
hydr oxyphenyl ) - 6- met hoxynapht hal ene
1-[4-[2-(1-pi peridinyl)ethoxy] phenoxy] - 2-(3--

oup

met hoxyphenyl ) - 6- hydr oxynapht hal ene hydrochl gi de.

conpound of Claim 15 which is 1-[4-][2-
(1- pi peridi nyl)ethoxy] phenoxy] - 2- ( 3- pe
hydr oxynapht hal ene hydrochl ori de.

of the formula: [err

Rll

III

10

wherein:

consi sting
oxyphenyl)-6- 10
1-[4-[2-(1-pi peridinyl)ethoxy] phenoxy] - 2-( 3-

15

hydr ochl ori de;
/\_ RZl

nethoxynapthalene

and 20

16. The

NZomdbind of Caim1

R‘B

- group;

15

Rla is -H or -ORS in which RS is a hydroxy protecting

R2a is -H, -F, -Cl, -OH; -0(C3~C4 alkyl), -OCOAr where

20

25

Ar is phenyl or substituted phenyl, -O(CO)OAr where Ar is
phenyl or substituted phenyl, -0CO(Ci-Cg alkyl),
Ce alkyl), or -0SO032(Cy-Cg alkyl);

R32 and R42 are, independently, -H, -F, -Cl, -CH3, -OH,
-0(C1-C4 alkyl), -OCOAr where Ar is phenyl or substituted
phenyl, -O(CO)OAr where Ar is phenyl or substituted phenyl,
-0CO(C31-Cg alkyl), -O(CO)O(Ci-Cg alkyl), or -0S0O3({C4-Cg
alkyl), with the proviso that both R32 and R42 cannot be
hydrogen.

19. A compound of formula IV

R3a

CC

Iv

X R4a
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pharmaceutically accept Hm

phar maceut i walog/nomymul a c CQTpml sisng*a conpound accor dPCEfUSIY/1a896 One
of Claims 1-9, 15-17pfn - ination wth a pharmaceutically
acceptabl e .carr | dHIS SHEBE MAS QE-E,\E ci4fent . 10 19. A conpound
as clainmed in any ong_of QRER|ABE 9, 15-17, or a pharnmaceutically

accept abl e salt or for use in inhibiting bone | oss or

bone resorpt#on Ln. a batient. 15 20. The conpound according to
Cl ai m 19 whef8FRI™* said bone | oss or bone resorption is due to menopause
or ovariectony. R!2 is 2H. oTheOBSnpouwtiicbc&Pdiisgat dydraixy 19 or 20 20

wherei n sai rﬁegbggkglar%uggstnenopausal femal e. 22.. A

conpound as*clalrmed rPnzZany one of _d ai ' _
P R28{s -H, -~F, -cgf -OH, -0(C1-C4 alkyl), -OCOAr

5 where Ar is phenyl or substituted phenyl, -0(CO)OAr where Ar
is phenyl or substituted phenyl, -0CO(Ci-Cg¢ alkyl), -
0(CO)0({C1-Cg alkyl), or -0S02(C4-Cg alkyl);

R32 i3 -H, -F, -Cl, or -OR’ in which R’ is a
hydroxy protecting group; _

10 R4a is -H, -F, -Cl, -CH3, -OH, -0{(C1-C4 alkyl), -
OCOAr where Ar is phenyl or substituted phenyl, ~-0(CO)OAx
where Ar is phenyl or substituted phenyl, -0CO(C;-Cg alkyl),
-0{C0)0(C1-Cg alkyl), or -0S02(C4-Cg¢ alkyl),
with the proviso that both R32 and R42 cannot be hydrogen;

15 R8 is -OH or -0CO(C;-Cg alkyl);

or a pharmaceutically acceptable salt or solvate thereof.

20. A compound of formula VI

20 L
Q (CH;) -0

R22

RB!

Vi

wherein: -
25 Rl2 is -H or -OR® in which R® is a hydroxy

protecting group;
- R22 js -H, -F, -Cl, -OH, -0O(C1-C4 alkyl), -OCOAr

where Ar is phenyl or substituted phenyl, -O(CO)OAr where Ar

This Sheet Has Been RTlaced




1-9, 15-17, or a phar a‘“\x\\! \\ tabl e salt or sol vate thereof,

for use in | owerﬂi\‘ﬁ‘\m =chol esterol in a patient,

REPLACENVENT WIGE808797 PCT/US97/14896
-49-
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is phenyl or substituted phenyl, —OCO(C1-C5 alkyl), -
0(CO)o(C31-Cg alkyl), or -bSOz(C4—C5 alkyl);
R32 j5 -4, -F, -Cl1, or -OR’ in which R’ is a
| hydroxy protectlng group; _ _ :
' 5. ‘R4 is -H, -F, -Cl, -CH3, -OH,--O(Cl C4 alkyl), -
OCOAr where Ar is phenyl or substituted phenyl, -0 {C0O)0Ar
- where Ar is phenyl or substituted phenyl, -0CO(C3;-Cg alkyl),
~0(C0)0(C1-C¢ alkyl), or -0SOz(Cq-Cg alkyl),
with the proviso that both R32 and R%2 cannot be hydrogen;
10 and.

Q is a leaving group:; _
or a pharmaceutically acceptable salt or solvate thereof.
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