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TRIPHENYLALKENE DERIVATIVES AND THEIR USE AS SELECTIVE
ESTROGEN RECEPTOR MODULATORS

FIELD OF INVENTION

This invention relates to triphenylalkene derivatives and their use as selective

estrogen receptor modulators (SERMs).

BACKGROUND OF INVENTION

The publications and other materials used herein to illuminate the background
of the invention, and in particular, cases to provide additional details

respecting the practice are incorporated by reference.

Estrogens have been known as female sex hormones. However, lately many
tissue-specific properties for estrogens have been described in organs, which
are not classically considered to be estrogen-sensitive or estrogen-responsive.
During the menopause the secretion of estrogens is dramatically decreased.
Subsequently elderly women develop commonly climacteric symptoms
including hot flushes, sweating, insomnia, depression, headache, vaginal
dryness, cardiovascular symptoms, urinary incontinence, swelling feeling,
breast tenderness and fatigue. In long-term estrogen deficiency induces
cardiovascular disorders and osteoporosis which increase the risk of bone
fractures and hospitalizations, which are very expensive to the society.
Estrogens are increasingly used for the treatment of climacteric symptoms,
but on the other hand estrogen use increases the risk of uterine and breast
cancers {Lobo, 1995). Estrogens are shown to be beneficial als?o in the

prevention of Alzheimer’s disease (Henderson, 1997) and in the lowering of
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the backar Ou]?r?lited by its strong antiestrogenic properties, which cause and worsen the
climacteric symptoms, although the effects on the bone are beneficial
(Khovidhunkit & Shoback, 1999). It would be most desirable to develop
10 * tissue-specific estrogens, which could be used in women in the treatment of
climacteric symptoms, osteoporosis, Alzheimer’s disease and/or :
cardiovascular diseases without the carcinogenic risk. At the best new
SERMs could be given to men to protect against 6stcoporosis, cardiovascular

diseases and Alzheimer’s disease without estrogenic adverse events

15 (gynecomastia, decreased libido etc.).

OBJECT AND SUMMARY OF THE INVENTION

One object of the present invention is to provide novel selective estrogen

receptor modulators.

Another object of the present invention is to provide a pharmaceutical

20 composition comprising an amount effective to produce a tissue specific
estrogenic and/or antiestrogenic effect of said novel selective estrogen
receptor modulator compound or a non-toxic pharmaceutically acceptable salt

thcreof,.and a pharmaceutically compatible acceptable carrier therefor.

-

An additional object of the present invention is to provide a method of

25  producing a tissue specific estrogenic and/or antiestrogenic effect in a subject
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(1)
R1 .
Cl
wherein R1 and R2, which are the same or different are
a) H,halogen,OCH;,0H; or
b) | R4
—X—(CHyp)—CH,—N
10 s _
-~ where X is O, NH or S; and n is an integer from 1 to 4; and
R4 and R5, which are the same or different, are a 1 to 4 carbon
alkyl, H, -CH,C=CH or -CH,CH,0H; or
R4 and R5 form an N-containing five- or six-membered ring or
15 heteroaromatic ring; or

C) -Y-(CHz)nCHz*O-Rﬁ

where Y is O, NH or S and n is an integer from 1 to 4; and’

Ré6isH, -CH,CH,0H, or-CH,CH,Cl; or
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One object of the present invention is to provide novel selective estrogen
receptor nodul ators. Another object of the present invention is to provide
a phar maceutdjcal2,3-dihyvopgaopooy) 2oephylsilfamyletioxyy dtchdéfoethaxye 1t o produce
a tissue specific estrogenic and/or antiestrogenic_effect of said novel

sel ective estr ogaélwl-}hygfpﬁwthﬁﬁbkﬁ%t@ﬁﬂw axy#th@Xynen- t oxi c
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conpati bl e acceSBHMXYMEAREB 8% herefor. | An additional object of the
present invention is to provide a nethod of 25 producing a tissue specific
estrogeni ¢ &RidMisoH, haibpest@dgerrCHS;fandt in a subj ect 21 October 2003 3 in
whi ch such an effect is desired which conprises admnistering to said

subj ect sal %Qi?Yx.%h~tﬁﬁc%ﬁfa'rﬁﬁﬁc&ﬁidaﬂ?%‘&cé;ﬁﬁﬁktﬁlts FRE RO HiTRAIEE. or a non
toxi ¢ pharnmaceutically "acceptable 3alt thereof in an anount sufficient to
produce the tHegbfed effect. 5 Thus, according to one aspect this invention
concerns novel selective estrogen receptor nodul ator conpounds of the
general fornul a:

provided that
R4
a) whenR2 is —O—CH;—CH,—N in the 4-position of the phenyl
' R5
where R4 and R5
10 i) are the saine, either methyl or ethyl; or
11) form an N-containing five-membered ring ;

then R1 and R3 cannot simultaneously be H; and

R4
b) whenR2 is —O—CH;—CH,— in the 4-position of the phenyl
RS

where R4 and R5, which are the same or different,

15 are methyl or H; or

when R2 is -O-CH,CH,-OH or -O-CH,COOH in the 4-position of the
phenyl,
then R1 and R3, cannot simultaneously be H, or OH in the 4-position

of the phenyl; and
20 if R1 is OH in the 4-position of the phenyl, R3 cannot be H.

According to another aspect the invention concerns a pharmaceutical

composition comprising an amount effective to produce a tissue specific



R2 R3 RL (1) C1 wherein Rl and R2, which are the same or re t are a)
H, hal ogen, OCH3, OH;, or b) 10 / R4 X-(CH2)n CH2-N\ R5 mhereZBg) S;
and nis an integer froml to 4; and R4 and R5, which are the sane or
different, are a 1 to 4 carbon alkyl, H -CH2C=CH or -CH2CH20OH, or R4 and
R5 forman N-containing five- or six-nmenbered ring or 15 heteroaronatic
ring; or -Y-(CH2)"CH2-0-R6 where Y is O, NHor Sand nis an integer froml
to 4; and- R6 is H, -CH2CH2OH, or CHZCHQCI or 21 Cctober 2003 4 d)

2, 3-di hydr oxypr opoxy, 2- nethylsulfanylethoxy, 2- chl or oet hoxy, 1-

ethyl -2- hyd%géxgénr}gx};d/or a%tlgst%g hic BTt PG RORY s ctin el R ysynet hoxy;  and

receptor modulator compound or non-toxic pharmaceutically acceptable salt

thereof, and a pharmaceutically compatible acceptable carrier therefor.

According to an additional aspect the invention concerns a method of

5 producing a tissue specific estrogenic and/or antiestrogenic effect in a subject
in which such an effect is desired which comprises administering to said
subject said novel selective estrogen receptor modulator compound, or a non-
toxic pharmaceutically acceptable salt thereof in an amount sufficient to

produce the desired effect.

10 DETAILED DESCRIPTION OF THE INVENTION

This invention relates to the use of novel selective estrogen receptor
modulators (SERMs) and their pharmaceutical preparations in men and
women for-the treatment of degenerative diseases and symptoms due to
estrogen deficiency. Typically SERMs act as estrogens in bone and
— 15 cardiovascular system while they are antiestrogenic in breast tissue. SERMs
| may have agonistic and antagonistic effects in other tissues also. Depending
on their chemical structure and hormonal properties some compounds can be
~ especially suited for elderly women for the prevention of osteoporosis
whereas others (which are not feminizing estrogens) may also be used in men
20 in the prevention of osteoporosis, cardiovascular diseases and Alzheimer’s
disease. Some compounds are specifically suited for the treatment of
climacteric symptoms in menopausal women. It is the common property of
the described novel compounds that they are antiestrogenic in the mammary

gland and inhibit the proliferation of breast cancer cells. Theyiére also weak

'\'l.‘



R3 is H halogen, OHor -OCH3; and 5 their non-toxic phar eutic
acceptable salts and esters and m xtures thereof, provi d%?a P‘ﬁi{?r?dq% a)
when R2 is -O-CH2-CH2 N in the 4-position of the phenyl \ R5 where R4 and
R5 10 i) are the same, either methyl or ethyl; .or ii) forman N containing
five-menbered ring ; then Rl and R3 cannot sinultaneously be H, and / R4 b)
when R2 is -O--CH2 CH2-N in the 4-position of the phenyl R5 where R4 and
R5, which are the sane or different, 15are nmethyl or H or when R2 is

-O CH2CH2-OH or -O-CH2COCH in the 4-position of the phenyl, 20 then R and
R3, cannot sinultaneously be H or OH4in the 4-position of the phenyl; and
if RLis OHadstroghes # thesiteiusrandfda et ipthecs/itering canenrs: theside eifectsidhag t o
anot her aspect the invention concerns a pharmaceutical conposition

conpri sing awclhkpown JERMitamexifenyr oduce a tissue specific 21 October 2003
5 :

The new SERM s of the present invention thus have tissue-specific estrogenic
and/or antiestrogenic effects in vitro and in vivo and are useful in the

5 prevention and treatment of osteoporosis, cardiovascular diseases and
Alzheimer’s disease in men and women, as well as in the treatment of

climacteric symptoms and breast cancer in women.

The compounds of formula (I) can be prepared by a process which comprises

reaction of a compound of the formula

- ()

O“Ra
10

where R7 is the same as R1 or R2 as defined before or is a protected such
group, R3’ is R3 as defined before or a protected OH, R8 is benzyl or
tetrahydropyranyl, with an organometallic compound of the formula

RQOM (Hlj

15 where R9 is H, R1 or R2 as defined before or is a protected such group and

M is -Mg-halogen or Li, to give a compound of the formula



estrogeni ¢ and/or antiestrogenic effect of said novel sel g@iv g%%{ogen
receptor nodul ator compound or non-toxic pharnaceuticallyf Egﬁ?% % sal t

t hereof, and a pharnaceutically conpatible acceptable carrier therefor.
According to an additional aspect the invention concerns a nethod of 5
produci ng a tissue specific estrogenic and/or antiestrogenic effect in a
subject in which such an effect is desired which conprises adm nistering
to said subject said novel selective egtrogen recept or nodul at or comnpound,
or a non- toxic pharnaceutically acceptable salt thereof in an anmount
sufficient to produce the desired effect.gdO DETAI LED DESCRI PTI ON OF THE

| NVENTI ON This invention relates to tphex$e of novel selective estrogen
receptor nodul ators (SERMs) and thei @ rmaceutical preparations in nen
and wonen for-the treatnent of degenergt’ ve~uihgerses and synptons due to
estrogen deficiency. Typically SERMs aci asjestif.ogens in bOZ? nd 15

cardi ovascul ar systemwhile they 3 LN ogenic in brea t4 ssue. SERMs
may have agonistic and antagonistI ¥ls in other tissues also.
Depending on their chem cal sR¥uctéfe and™hornonal properties sone
conpounds can be especially suited for elderly wonen for the prevention of
ost eoporosi s whereas others (which are not Temsni zi ng estrogens) may al so
be used in nen 20 in the prevention of osteoporosis, cardiovascul ar

di seases and Al zheiner's disease. Sonme conmpounds are specifically suited
for the treyHBoR,0R7, WS AR hfe &Y/dSTHRTLOVeRBOBAGSMydOpRAnyl t IS the
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breast cancer cells. They are al so weak 21 Cctgber 2003 6
The compound (IV) is dehydrated by an appropriate acid catalyst preferable

5  with acetic anhydride / acetyl chloride to give a triphenylethylene derivative

of the formula

(V)

where Ry' is H or benzyl, R and Ry’ are R1 and R2 or benzyl protected OH or
| benzyl protected -XCH,CH,0R6. The possible protecting tetrahydropyranyl
10 groups in R3, R7, R8 and R9 are removed in this process to give radicals R3,
R-, Rg'and Ry'.

The removal of the possible benzylic Rg' can be carried out by treatment with

Zn and acetyl chloride in toluene to give the triphenylbutenol of the formula

-

k3



estrogens in the uterus and do not induce uterine cancer Sy éhte S| ef f ect
of the well known SERM tanoxifen. The new SERVMs of the p} gé’ﬁ?r ention
t hus have tissue-specific estrogenic and/or antiestrogenic effects in
vitro and in vivo and are useful in the 5 prevention and treatnent of

ost eoporosi s, cardiovascul ar di seases and Al zheiner's disease in nmen and
wonen, as well as in the treatnent of <clinmacteric synptons and breast
cancer in wonen. The conpounds of forrmulga (1) can be prepared by a process
whi ch conprises reaction of a conpound of the fornmula R7 to 0, R8 where RY
is the sane as RI or R2 as defined before or is a protected such group,

R3' is R3 as defined before or a protecte®OH, R8 is benzyl or
tetrahydropyranyl, with an organonet al J#% conpound of the fornmula RO 15
where RO is H, R or R2 as defined @ or is a protected such group and
Mis -M-halogen or Li, to give a conmpows ergornmula It 21 Cctober
2003 7 (1V) R7 0. R8 (VI)

OH

The hydroxy compound (VI) can be converted to a corresponding chloride by
treatment with thionyl chloride or with triphenyl phosphine-carbon

tetrachloride in organic solvent to give the compound of the formula -

(VII)

The claimed compounds (I) are prepared from the compounds of the formula
(VII) where R;' and/or Ry' are benzyl protected -XCH,CH,OR6 by treatment

with Zn and acetyl chloride in organic solvent or by catalytic hydrogenation.

Another process to prepare compouinds of the formula (IV) s the

10  hydroalumination reaction of a "styrene" derivative of the formula

( VIIL)
R3 /@—\— R10

where R10 is -CHO, -CH,0H, -COOH or a corresponding ester and R3 is as

definedbefore with a benzophenone derivative of the formula



where R3', R7, R8, and RO are as defined above. R8 is tet dro nyl
when R7 or RO is -X-(CH2)n CH2-OR6 where X and n are as d%f&%%%e$%5 1).
The conpound (1V) is dehydrated by an appropriate acid catal yst preferable
5 with acetic anhydride / acetyl chloride to give a triphenyl ethyl ene
derivative of the formula R3 (V) RT where RS is H or benzyl, R7" and RO
are R1 and R2 or benzyl protected OH or benzyl protected -XCH2CH2OR6. The
possi bl e protecting tetrahydropyranyl 1d)groups in R3, R7, R8 and R9 are
removed in this process to give radicals R3, R7 1, R8' and R9'. The
removal of the possible benzylic R8' cap be carried out by treatment with
Zn and acetyl chloride in toluene to gigve the triphenyl butenol of the
formula 21 Cctober 2003 8 5 OH R3 A™,)~ Me droxy conpound (VI) can be
converted to a corresponding chlo daggrent wi th thi(dy} chloride
or with triphenyl_phosphine-caﬁﬁo ¢ #F0ride in organic solvent to
gi ve the conpound of the fornula d R3

Yet another process for the preparation of the compounds of the invention
comprises O-alkylation of the compound of the formula (V) where Ry and/or

Ro' is OH with an alkyl halide dertvative of the formula

5 R11-(CH;)-halogen (X)

R4
where m is an integer from 1 to 5 and R11 is halogen, -—-N< or -OR¢'
R5

where R¢' is R6 or protected R6, or -COOR to give a compound of the

formula

O(CHa)mR 14

(XI)

10  The compound of the formula ( XI ) where R11 is halogen is reacted with an

R4
amine of the formula -——N< to give a compound of the formula
RS

4
)
i,



(VIl) The cl ai ned conpounds (1) are prepared fromthe co .o d he
formula (VIlI) where R7' and/or Rg' are benzyl protectedr%ﬁ)gg{:}\?%@%9&%1 by

treatment with Zn and acetyl chloride in organic solvent or by catalytic
hydr ogenati on. Anot her process to prepare conpounds of the formula (1V) is
the 10 hydroal um nation reaction of a "styrene" derivative of the formula
R3 RIO (MI1) where RIOis -CHO -CH20H, -COON or a correspondi ng ester and
R3 is as defined before with a benzophBhone derivative of the formula 21
Oct ober 2003 9 R7 RO (1 X) Yet another process for the preparation of the
compounds of the invention conprises O- aIkyIatlon o the conpound of the
formula (V) where R7' and/or R9' is OH MA#Hnga “hal i de derivative of
the formula 5 R11- (CH2). -halogen (X) wher n‘hn kgger froml to 5 and
R11 is halogen, -N R4 or -OR6' R5 wh is R6 or protected R6, or
-COOR to give a compound of the for

(XII)

ORs

Yet another process for the preparation of the compounds of the formula

(VII) comprises the McMurry reaction of an benzophenone derivative of the

O

where R, and Ry' are as defined before,.with an 3-chloropropiophenone

formula

derivative of the formula

' o
Cl
LT e

where R3 is as defined before.

10  The claimed compound of the formula (I) where R1 or R2 is 2,2-diethyl-2-
hydroxyethoxy can be prepared by reaction of the compound of the formula

(XD), where m is 1 and R11 is -COOR, with ethylmagnesium bromide.

The claimed compound of the formula (I) where R1 or R2 is l-ethyl-2-
hydrox;rethoxy can be prepared by O-alkylation of the compound of the




ORe R3 (XI) 10 The conpound of the fornmula ( Xl) where I.s, hal nis
reacted with an / R4 amine of the fornmula -N to give aRtl:%}rQSW%r%ﬁ) he

formula R5 21 Cctober 2003 10 R4 RS Q(CH2) N (XI'1) R7° ORB Yet anot her
process for the preparation of the conmpounds of the formula (VII)
conprises the McMurry reaction of an benzophenone derivative of the
formula (XII1) 5 where R7" and RO are as defined before,-with an
3-chl or opr opi ophenone derivative of thdlformula R3 ci ()GY) where R3 is as
defined before.

formula (V), where Ry’ or Rg' is OH with ethyl a-bromobutyrate and by

reduction of the formed ester by lithium aluminum hydride.

Experimental section

Methods

5  Evaluation of estrogenic and antiestrogenic properties of compounds in

MCEF-7 cell growth experiments in vitro

Estrogén-sensitive human breast cancer cells, MCF-7 (McGrath clone), were
maintained in RPMI-1640 medium supplemented with 10 % fetal calf serum,
2 mM L-glutamine, 1¢ pg/ml insulin and 10 pg/ml gentamicin. The cells were

10 grown as monolayer cultures in 75 cm? plastic tissue culture flask (Nunc,
Roskilde, Denmark) in 25 ml medium at 37 °C in an atmosphere of 95 % air,
5 % CO, and subcultured twice a week.

For experiments involving hormone or anti-hormone tréatment, the cells in
exponential growth phase were precultivated in the absence of estradiol for

15 one day. Cells were plated at a density of 3.5 x 10° cells/well in 96-well
microtiter plates (Nunclon, Roskilde, Denmark) and incubated for 24 hours at
37 °C, 95 % air, 5 % CO,, RPMI-1640 medium (L-glutamine and gentamicin
as above) with 5 % stripped fetal calf serum (stripped twice with dextran-
coated charcoal to remove the steroids) and without phenol red. After the

20  incubation period the medium was removed. The exposure to study drugs was
started immediately by adding fresh medium with 5 % stripped serum. Half of
the cells were grown with estradiol, half without estradiol. Study compounds
(dissolved in ethanol in 0.01 M concentration and diluted with the growth

medium as appropriate) were added. The final concentrations of the



10. The cl ai ned conpound of the fornula (1) where Rl or IS .
2, 2-di ethyl -2- hydroxyet hoxy can be prepared by reacti on%ﬁbﬁqeerc%%ound of
the formula (XI), where inis 1 and R11 is -COOR, w th ethyl nagnesi um
brom de. The cl ai med conpound of the formula (1) where Rl or R2 is

b- et hyl - 2- hydroxyet hoxy can be prepared by 0-al kyl ati on of the conmpound of
the 21 Cctober 2003 11 fornula (V), where R7' or RO' is OHwth ethyl

a- bronobutyrate and by reduction of thgformed ester by Ilithium al um num
hydri de. Experinmental section Methods 5 Evaluation of estrogenic and
antiestrogenic properties of compounds in MCF- 7 .cell growth experinents
in vitro Estoapeindeneis ily &0, landel0lbnlefand deamkt0 pdl Bhe bk We(ec G at h
clone), were nmintained in RPM - 1640 nedi um suppl enented with 10 % f et al
cal f serum incibatd foglfovmdayse, 10 pg/ml insulin and 10 gg/nl gentanicin.
The cells were 10 grown as nonol ayer cultures in 75 cn2 plastic tissue
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24 hours at thSdothpodrddtoAitimulathe@ZowiPdf thel&%lgéﬁdiep%déntgicllﬁ anrttee and
gentam cin as above) with 5 % stripped fetal calf serum (stripped tw ce

wi t h dext r anbsaretofdsthdiot dBdtrageniatyowas estimated byl etaiparmg tietmaximalhenol
red. After tgrhgwth stimulus (at any concentration) of study compound as per cent from
growth stimulus by estradiol (100 % stimulus). In thé present studies
10  antagonism was estimated at the concentration of 1 pmol/l as per cent of
theoretical full (100 %) antagonism, which would mean complete inhibition
of estradiol-stimulus. At high concentrations molecules may also show
toxicity. Toxicity was estimated as the fraction of dead cells (i.e. 100 %
means that all cells have died during the exposure). The r¢sults are presented

15 in Table 2.



20 incubation period the nediumwas renoved. The exposure{ obggi/d%rugs
was started imedi ately by adding fresh nmediumwith 5 %S rlg Serum
Half of the cells were grown with estradiol, half w thout estradiol. Study
conpounds (dissolved in ethanol in 0.01 M concent ration and diluted with
the gromh nmediumas appropriate) were added. The final concentrations of
the 21 Cctober 2003 12 conpounds were 1,,10, and 100 nM and 1 and 10 M
The cells were incubated for four days.”The amount of living cells was
nmeasured after 4 days by |um noneter based on the anmount of ATP and
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nmeans that aktérimeeiveight anas rdc@ldleduE'ﬁm%QmenelS@pSﬁsﬂlcé)lze abwierghtiofsher e

presented 15 in Table 2 2003 13 on .of trogenicity
and anti est ﬂ-'é%}'éﬁi(%‘ief‘iﬂ"i’mc\?%éﬁt ‘é@%ﬁ%ﬁnﬁé‘ﬁﬁb’gﬁ‘é agtignuLbe estrogenic

and anti est rog\e

%Iu%dg ];I'eeﬁleref%re given alone and with estradiol in order to evaluate
both agonistic and antagonistic effects. The results have been shown in Table

10 3 both as per cent of estrogen stimulation (100 %), and as inhibition of
estrogen action (full inhibition is 100 %). The values are given at two dose
levels, low i.e. 3-5 mg/kg and high i.e. 10-50 mg/kg. Estrogenic activity can
be estimated also after a 4 weeks’ treatment of ovariectomized rats based on
_the uterine size. This assay was carried out in selected molecules as shown in

15 Table 4.

Estimation of effects to cholesterol and bone

Compounds were given p.o. to female rats for 4 or 5 weeks daily. Attheend a
blood sample was taken. Serum was separated by centrifugation and frozen
until analyzed for total amount of cholesterol. Bone samples were taken from

20 vertebra and tibia. Physical strength of the bones was studied as described by
Peng et al, 1994. The assessments of the bone included:

Ash weight of tibial epiphyses

Epiphyses of one tibia was carefully prepared and burned. Samples were
burned to remove water and organic material. Ash weight relates to the
25  mineral content of the bone. In addition, bone samples were taken to study the

histomorphometry. In some cases the bone formation was studied by injecting



I mmat ure nouse or rat uterus (Terenius, 1971). The ani nmal e ed for
3 days to the conpounds to be investigated at the age of ghweéggr.é@st he 5
fourth day the ani mals were asphyxicated with CO2 and body wei ght and
uterine weight was recorded. Estrogens increase the size and wei ght of the
uterus (uterotropic effect) while antiestrogens inhibit this action. The
conpounds are therefore given alone and with estradiol in order to evaluate
bot h agoni stic and antagoni stic effects.l4The results have been shown in
Tabl e 10 3 both as per cent of estrogen sti nul ation (100 %, and as

i nhi bition of estrogen action (fuII i nhi bition 00 %9 . The val ues are
gi ven at twotetigspclinasti® mgﬂq&)w)ll(b a)@ @fW@/q&l@OEﬁ&( aﬂ gﬁlqelre(%mgéég hB kg.
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weeks daily. 1444yt he end a bl ood sanple was taken. Serum was separated by
centrifugation dand frozen wuntil analyzed for total amount of chol esterol.
Bone sanples were taken from 20 vertebra and tibia. Physical strength of
the bones waMeschauicebteaingiefbpnefed by Peng et al, 1994. The assessnents of
the bone included: Ash weight of tibial epi physes Epi ph?/ses of one tibia
was car ef ul | Fhpmsshavi¢abiesting of beneswap cersiogaus Yﬂmlfﬁ@é st testingrpiashiigs er and

| . Ash h I f .th
bope | adapencsbmarenn AR ve i Te it dprives SRarGRt honet ry.
|n some cas e&etlol%dlcap %acﬁ%g ?es%% Iﬁ&(ﬂ’lqlllg fL lpa)éefi %qgéé%@ﬁn%lb?@ er 2003

14
One end of a steel lever is fixed. The pressing rod and the dnving motor are

10 connected to the lever arm with a moment ratio of 12.5 cm/50 cm =Y. As a
driving motor a linear actuator (SEY 10 Magnetic Elektromotoren AG,
Switzerland) is used to obtain constant vertical movement (0.62 cm/s). The
interchangeable compression head is mounted on the pressing rod for
different tests transmitting compressive force to the specimen, and moving at

15  aconstant speed of 0.155 mm/s up to a maximal load capacity of 1200 N. The
pressing ré»d is guided via an axial ball bearing to keep the movement vertical.
Compressive force is measured by a temperature-compensated force sensor,
which is attached to the stationary part of the compression stage. The

measuring electronics include sensor calibration and adjustments.

20  Strength of femoral neck

The maximal load on the femoral neck was measured by the cantilever
bending test. The supporter for the bone was a thick polymethyl methacrylate
plate in which several holes of different sizes were drilled. On one side of
each hole a groove was engraved for the third trochanter of the femur. The
25  femur was-cut exactly between the middle and lower third of the shaft. The
bone was inserted perpendicularly and tightly into a suitable hole on the

supporter. The lesser trochanter of each bone touched the surface of the plate.



tetracycline (50 ng/kg i.p. 10 days before autopsy) and cﬂ 6%{0‘:1):( 3r’rg/ kg
i.p. 3 days before autopsy). The nethod is based on pernanén Bi I'ng of
tetracycline into growing bone and its detection by fluorescence (Peng et
al, 1994). 5 Mechanical testing of bones The nechani cal testing of bones
was carried out by materials testing machine, constructed in-house at CQulu
Uni versity (Technical Services. Departnent of the Medical Faculty). The
testing machine is based on |lever arm pifnciple. One end of a steel |ever
is fixed. The pressing rod and the driving notor are 10 connected to the

| ever armwi th a nonent kgtiéof 12.5 a..driving notor a
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rod i s gui degsiuli An@l fAkidbyahlinkaRs hegd Wethe fdict pardiRY evrei shage. t i cal .
Conpressive torce i s neasured by a tenperature-conpensated force sensor,

which is attached to the stationary part of the conpression stage. The
nmeasuring el ectronics include sensor calibration and adjustnents. 20

St rengt h5of Bstinrationadkaiftitumeti aatiivityad wvive he fenoral neck was neasured
by the cantilever bending test. The supporter for the bone was a thick

pol ynet hyl g@mﬁ;ﬁaﬂﬁtﬁriwﬁ@sdrﬂatwib?msﬁﬁg@mAhol es of different sizes

were drilled. On one sidé of each hole a groove was engraved for the third

trochant er qiitbehylissnza)ahtieadne) ardel VOse single poracilldosbef B A X2 ni ddl e
and lower third of the shaft. The bone was inserted perpendicularly and
tightly intang) mitiatehinearholagy glandiparcinogenesis. New compounds were

administered for 5 weeks when palpable tumors appeared. Size of the tumors

10  and number of new tamors were carefully estimated once a week until !
termination. The model has been described in detail by Kangas et al, 1986.
The growth of the tumors was measured once a week. All tumors were
.classiﬁcd according to their growth properties to progressing, stable and |
regressing ones. Disappeared tumors were separately calculated. The tumors

15 were considered to be progressing, if the tumor volume grew more than 8-
fold during the 5 weeks dosing period, and regressing if the tumor volume
decreased to one fourth or less from the volume in the beginning. If tumor
volume changed less ot remained unchanged, the tumors were considered to

be stable.

20 Results

Altogether 46 compounds were evaluated by the methods described above
which are included in the list of example compounds numbered and listed in

Table 1.



supporter. The | esser trochanter of. each bone touched t ?t%305% f t he
plate. 21 Cctober 2003 15 This procedure all owed rapid and S I"xat i on
of the bone without using any additional enbedding materials. The concave
conpressing head, 2.5 mm in dianeter, was nade of alum num The
fenoral - - head- neck conplex was tested until failure by | oading the head
with a force parallel to the shaft. 5 Estimation of antitunor activity in
vivo Antitunor activity was estinated by using DVBA

(di net hyl benz[ a] ant hracene) nodel . Onelingl e peroral dose of DVBA (12 nmy)
initiates manmary gl and carci nogenesis. New conpounds were adm ni stered
for 5 weeks when paIpabIe tunors appeared Si ze of the tunors 10 and nunber

of new tummrs car esti, t nation. The
nodel has ﬁ\ﬁgge?cri bg“c’ifJ ﬁ%fdg’t"a‘l frs Raiﬁgggmg? Ote%&m‘%%“é’m Oi'ﬁgé gr owt h of

t he tunor A iis A |

to their ggw &og{pq,ggatles to progreSS| ng, stable and regreSS| ng ones.
Di sappear ed—tunprs—were—separat-ely—eal-etated—Fhe—turers—I5-were——
consi deredit o {®-@r {efeSHlorwg | -(#flubtuphenyip2-phenylet- Gewyliplonaxyg tthpl)8- f ol d
during the 5 vapkshdagined perlod and regressing if the tunmor vol une
decreased to one fourth or less fromthe volune in th gin I f tunor
vol ume chaRged#)@s{4old-¢lelaen- h‘é‘d‘ﬂb‘ﬁ&?&ﬁ’gﬂdz P@’ﬁ%YIP'éFﬁbF%V F’é""é’gﬁg‘mer ed to

be -st abl e. 20 fesathylamitiet oget her 46 conpounds were eval uated by the nethods

descr i bed gbo Vo %“{49@-6{11‘854 0 RS 2-Hei 1061 SHABHRoGERGHDTS

nunbered a
4  (B)-(2-{4-[4-Chioro-1,2-bis(4-chlorophenyl)but-1-enyljphenoxy} ethyl)-
dimethylamine

5 (Z)-(2- {4-[4-Chloro-1,2-bis(4-chlorophenyi)but- -enyl]phenoxy} ethyl)-
dimethylamine

(E)-4-Chloro-1-{4- (2—chloroethoxy)phcnyl] 1,2-bis(4-chlorophenyl)-but-1-ene
(Z)-4-Chloro-1-[4-(2-chloroethoxy)phenyl]-1,2-bis(4-chlorophenyl)-but-1-ene
(E)—Z— {4-[4-Chloro-2-pheny!-1-(4-fluorophenyl)but-1-enyl}phenoxy} ethanol
(E)-2- {4-[4-Chloro-1,2-bis(4-chlorophenyl)but-1-enylphenoxy} ethanol

10 (E)-3-{4-[4-Chloro-1-(4-chlorophenyl)-2-phenyl-but-i-enyl]phenoxy} -
propane-1,2-diol

11 (Z)—4—'Chloro- 1-[4-(2-methylsulfanyi-ethoxy)phenyl]-1,2-diphenyl-but-1-ene
12 (EB)-{4-[4-Chloro-1-(4-chlorophenyl)-2-phenylbut-1-enyl]phenoxy} acetic acid
13 (Z)-{4-[4-Chloro-1-(4-chiorophenyl)-2-phenylbut-1-enyl]phenoxy}acetic acid

14  (E)-1-(4-{2-[(2-Chloroethoxy]ethoxy} phenyl)-4-chloro-1-(4-chloro-
phenyl)-2-phenyi-but-1-ene '

15 (E)-1-(4-{2-[(2-Chloroethoxylethoxy} phenyl)-4-chloro-1-(4-
fluorophenyl)-2-phenyl-bui-1-ene

16  2-(4-{4-Chloro-1-[4-(2-hydroxyethoxy)phenyl]-2-phenyl-but-1-enyi} phenoxy)-
1-ethanol

17  (E)-2-{4-[4-Chloro-2-phenyl-1-(4-chlorophenyl)but-1-enyl}phenoxy} ethanol
18  (Z2)-2-[3-(4-Chloro-1,2-diphenyl-but-1-enyl)phenoxy]ethanol
19 (Z)-2-{2-[4-(4-Chloro-1,2-diphenylbut-1-enyl)phenoxylethoxy} ethanol

20 (Z)-3-{4-(4-Chloro-1,2-diphenyl-but-1-enyl)phenoxy]propane-1,2-diol

=R )

2




21 Cctober 200.3 16 TABLE 1 Reference nunbers (No.) and rﬁnggtogérmrrpl e
conpounds. No. Conpound 1

(E)-(2-{4-[4-Chl oro-I|-(4-fluorophenyl)-2-phenyl but-1I-enyl] phenoxy}ethyl) -
di et hylamne 2 (2)-(2- {4-[4-Chloro- |

-(4-fluorophenyl)-2-phenyl but--1-enyl] phenoxy} ethyl)- dinmethylamne 3
(BE)-(2- {4-[4-Chloro- |-(4-chlorophenyl)-2-phenyl but- |-enyl] phenoxy)
ethyl)- dinethylamne 4 (E)-(2- (4-[4 C,;hl oro 1, 2- bi s(4-chl orophenyl ) but -1
-enyl ] phenoxy} et hyl)- di et hyl am ne g (2) - ,
{4-[4-Chl oro- 2 bi s(4-chl or ophenyl ) but - | -enyI ] phenoxy} ethyl)-

di met hyl am ne

(E) - 4- Chl drlgble. I[QP"C‘E“??HI or oet hoxy) phenyl ] -1, 2- bi s(4-chl orophenyl) -but -1 -ene
7

(2) - 4- cnl A8 1 Cpmpeyndh| or oet hoxy) phenyl ] - 1, 2- bi s(4-chl_orophenyl ) - but -1 - ene

8 (E)-2- 4- ly- £ th |
o (5). 5. 2 4 GSBIEULRR | 2l BERPRETI R A O BRERONI) BP0
(BE)-3- {4-12- Qﬂ)mqe-:l[d(@-(ﬂﬂdmrbbﬂmh(chyl Wdhenyl - but -1 - enyl ] phenoxy} -
propane- 1, 2- dégd) ﬁénoxy]ethyl}methylammo)ethanol

Z) - 4- Chl 1--[ ul f | | - but-1-
12 (B 1 B - @G g LRt pehgT - b RO eI R oy
acetic acid 1®n(eﬂ)ylaﬂ(lme[4 Chl or o- 1 - (4-chl or ophenyl ) - 2- phenyl but - |

phemyt )+ 2h! o0 12 oo LAY SRt )

25  (Z)-(2-{4-[4-Chloro-2-(4-fluorophenyl)-1-phenylbut-1-enyl]Jphenoxy} ethyl)-

dimethylamine

26  (Z)-(2-{4-[4-Chloro-2-(4-chlorophenyl)-1-(4-methoxyphenyi)but-1-enyl]phenoxy} -
ethyl)dimethylamine

.27  (B)-(2-{4-[4-Chloro-2-(4-chlorophenyl)- 1-(4-mcthoxyphenyl)but- l—cnyl]phenoxy} -

ethyl)dimethylamine

28 (Z)-1-(2- {4—[4~Chlor0-2—(3-methoxyphenyl)» 1-phenylbut-1-enyljphenoxy}-
ethyl)pipendirie

29  (E)-1-(2-{4-[4-Chloro-2-(3-methoxyphenyl)-1-phenylbut-1-enyl]phenoxy}-
ethyl)piperidine

30 (Z)-1-(2- {4-[4-Chloro-2-(2-methoxyphenyl)-1-phenylbut-1-enyl}phenoxy} -
ethyl)piperndine

31  (E)-1-(2-{4-{4-Chloro-2-(2-methoxyphenyl)-1-phenylbut-1-enyl jphenoxy} -
ethyl)piperidine

32  (2)-1-{4-(2-Dimethylaminoethylsulfanyl)phenyl]-1,2-diphenyl-4-chloro-but-1-ene
33 (Z)-{2-[3-(4-Chloro-1,2-diphenylbut-1-enyl)phencxylethyl} dimethylamine

34 . (E)-3-{4-Chloro-1-[4-(2-hydroxyethoxy)phenyl}-2-phenyi-but-1-enyl}-phenol

35  (Z)-3-[4-(4-Chloro-1,2-diphenylbut- 1-enyl)phenoxy]propan-1-ol

36 (Z)-2-[4-(4-Chloro-1,2-diphenyl-but-1-enyl)-phenylsul fanyl]ethanol

37  (Z)-2-{4-[4-Chloro-2-(4-chlorophenyl)-1-(4-methoxyphenyl)but-1-enyl]-
phenoxy}ethanol

38  (Z)-1-(2-{4-[4-Chloro-2-(2-chlorophenyl)- l-phenylbut- -enyl]phenoxy}-
ethyl)piperidine

39  (E)-3-{4-Chloro-1-{4-(2-imidazol-1-yl-ethoxy)phenyl]-2-phepyl-but-1-enyi} -phenol
40  (2)-3-{4-Chloro-1-{4-(2-imidazol-1-yl-ethoxy)phenyl]-2-phenyl-but-1-enyl}-phenol




15 (E)-1-(4-(2-[(2-Chl oroet hoxy] et hoxy} phenyl ) - 4-chl oro (
fl uorophenyl) - 2-phenyl -but-1-ene 16 2-(4- (4-Chloro- 121 6Ct°ber 2003

-[ 4- (2- hydr oxyet hoxy) phenyl] -2-phenyl-but- | -enyl) phenoxy) 1- et hanol 17
(E)-2- {4-[4-Chloro-2-phenyl-1-(4-chl orophenyl)but-I-enyl]phenoxy} ethanol
18 (Z2)-2-[3-(4-Cnhloro-1, 2-di phenyl - but -1 -enyl ) phenoxy] et hanol 19 (Z2)-2-
(2-[4-(4-Chl oro-1, 2-di phenyl but -1 -enyl ) phenoxy] et hoxy} ethanol 20
(2)-3-[4-(4-Chloro-1, 2-di phenyl -but -1 -eb§l ) phenoxy] propane-.1,2-diol 2 21
Oct ober 2003 17 (Table 1 continued) No. Conpound 21
(2)-1-(2-[4-(4-Chloro-1, 2- di phenyl but - | -enyI ) phenoxy] et hyl } - 1H-i m dazol e
22 (2)-2- ((%Thﬁe(l%o%t%ﬁ d| phenyl - but -1 enyl ) phenoxy] ethyl}
met hyl am no) ano 7\ -
(4-[4-Chlor (N@ % ‘m‘pphenyl ) - 1- phenyl but -
di met hyl am -
| - enyl ] phenapy} (E)-DyhX4-Cliloret hYdiptenylebu2d c(n&))phéxylammo]ethanol
Ei|4m[3t4h)cl:lh L(r)nr %@ 2&Z 3 %{Hoéo grrg)%tl?yl) 2 H]f{l MycBoxyetho?c?szhLRﬁf Q—p%}n)?lvmgf{})phenol
(4-[4-Chlor g g‘é% lelgﬁctmgméh%yl)lz [ ARIDOBRRYYPhERH] -2 plefvinyl JpRataxy} -
ethyl)dlrrethla e

{4-[4-Chl or a42- (3} @H[‘i){@ﬂh@w’r1)2-ﬂilp€1ﬂﬂmtﬁo%§b’[b)lﬁéﬁ}qu]ﬂ§h¥5}r enyl ] phenoxy} -
et hyl ) di net hyl anhaiylprop-2-ynylamine

45  (Z)-3-[4-(4-Chloro-1,2-diphenylbut-i-enyl)phenoxymethyl]pentan-3-ol
46  (Z)-2-[4-(4-Chloro-1,2-diphenylbut-1-enyl)phenoxyJbutan-1-ol

47  N-[4-(4-chloro-1,2-diphenylbut-1-enyl)phenyi]-N’,N’-dimethyl-
ethane-1,2-diamine

| -enyl]phenoxy} ethyl)-

The structures of the example compounds are summarized as follows:

Compounds with a dimethylaminoethoxy tail

Rl R3 No.
S~ N - 4-F H t and 2

4Cl  H 3

4Cl 4Cl 4and 5

H 4-C1 23 and 24

H 4F 25

4-OCH; 4-Cl 26 and 27




28 (Z2)-1-(2-{4-[4-Chl oro-2-(3-net hoxyphenyl)-1-phenyl but - }18”%£g92ﬁﬁoxy}

et hyl ) pi peri di he 29

(E)-1-(2-{4-[4-Chl oro-2-(3-net hoxyphenyl) - 1- phenyl but -1 - enyl ] phenoxy} -

et hyl ) pi peri di ne 30
(2)-1-(2-{4-[4-Chl oro-2-(2-net hoxyphenyl ) - 1- phenyl but -1 - enyl ] phenoxy} -

et hyl ) pi peridine 31 (E)-1-(2- (4-[4-Ch|qbo-z-(z-nethoxyphenyl)-1-pheny|but-
| - enyl ] phenoxy} - ethyl)piperidine 32

(2)-1-[4-(2-D nmet hyl am noet hyl sul f anyl ) phenyl ] - 1, 2- di phenyl - 4-chl oro-but -1 -
ene 33 (2)-{2-[3-(4-Cnhloro-1, 2-di phenyl but -1 -enyl ) phenoxy] et hyl)

di net hyl am ne 34
(E)-3-{4-Chloro-I|-[4-(2-hydroxyet hoxy) phenyl ] -2-phenyl - but -1 - enyl } - phenol
35 (2)-3-[4-(4-Chloro-1, & di phenyl but- |-enyl)phenoxy] propan-1 -ol 36
(2)-2-[4-(4-Chl oro-| 2 diNppenyl -but -1 -enyl) - phenyl sul fanyl ] et hanol 37
(2)-2- {4-[4-Chlorg-2-(4-chl orophenyl)-1-(4-nethoxyphenyl)but- | -enyl]-
phenoxy} et hanol 39 Z) 1-(2- {4-[4-Chloro-2-(2-chlorophenyl)-1-phenyl but -
-enyl] phenoxy} -f ’yl)plperldlne 39

(E)-3-(4-Chloro- It (2-Jgsg dazol - 1-yl - ethoxxm@hgpyl]-Z-phenyl-but-I-enyI}-p
henol 40 °
(Z)-3-(4-Ch|or : dazol - | -yl - et hoxy) phenyl ] - 2- phenyl -but -1 -enyl }-p

5 < di phenyl - but - | - enyl ) phenyl am no] et hanol 42 (2)-4-
(1- (2 Chloroethyl) 2-[ 4 (2- hydr oxyet hoxy) phenyl ] - 2- phenyl vi nyl ) phenol 43
(E)-4-(1-(2-Chl oroet hyld-2-[ 4-(2- hydr oxyet hoxy) phenyl ] - 2- phenyl vi nyl )
phenol

No. 33

HNCHZCH2N<

No. 47




44 (Z)-{2-[4-(4-C,“nloro-1,2-diphenylbut-I-enyl)phenoxy]ethéqb-ct0ber2003

nmet hyl prop- 2-ynyl ai ni ne 45

(Z2)-3-[4-(4-Chl oro-1, 2-di phenyl but -1 -enyl ) phenoxynet hyl ] pentan-3-o0l 46
(2)-2-[4-(4-Cnhloro-1, 2-di phenyl but - I - enyl ) phenoxy] but an- | - of 47

N-[ 4- (4-chl oro-1, 2-di phenyl but - 1-enyl ) phenyl ] -N , N - di net hyl -

et hane- 1, 2-di am ne The structures of the exanple conpounds are sunmari zed
as follows: Compounds with a di nethyl ani2floet hoxy tail R R3No. 4-FHland2
4-ClH3 4-A4-C 4 and 5 H4-C 23 and 24 H4-F25 4-OCH34-Cl 26 and 27 C 21
October 2003 19 1 S A d HNCH2CH2N C No. 32 No. 33

Compounds with a dimethylaminoethoxy tail

R1 R3 R No.

H H CH,CH,imidazolyl 21

H H CH,CH,N(CH;3)CH;CH,OH 22

H 3-OCH; CH,CH,piperidinyl 28 and 29

H 4-OCH; CH,CH,piperidinyl 30 and 31

H 2—Cl CH,CH,piperidinyl 38 .

3-0H H CH,CHsimidazoly! 39 and 40

H H CH,CH,N(CH:3)CH,C=CH 44

Alcohols

R1 R3 No.
4-F H 8
4-Cl 4Ct 9
4-OCH,CH,O0H H 16
4-Cl H 17
3-OH H 34
4-0OCH; 4-Cl 37

H 4-OH 42 and 43




No. 47 20 Conpounds wi th a dinethyl am noet hoxy- tail OR | R
HHCH2 CH2N( CH3) CH2CH2OH  H3- OCI—BCHZCHZpF%ErBi%H)lgﬁi/W

HHCH2CH2i m dazol yl

H4- OCH3CH2CH2pi peri di nyl

H2- Cl CH2CH2pi peri di nyl

HHCH2 CH2N( CH3) CH2C CH Al cohols OH RZ O R3 RI

3- OH

3- OHHCH2CH2i mi dazol yl

4-F 4 -C 4- OCH2CH2C0H 4-C

21
No. 18

R1 R3 R No.
4-Cl 4-Cl CH;CH,Cl 6 and 7
4-Cl H CH,CH(OH)CH,OH 10
H H CH,CH,SCH, i
4-Ci H CH,COOH . 12 and 13
4-Cl H CH,CH;0CH;CH,Cl 14
4-F H CH,CH,OCH,CH,Cl 15
H H CH,CH,O0CH,CH,0H 19
H H CH,CH(OH)CH,0H 20
H H CH,CH,CH;OH 35
H H CHC(OH)(CH2CH3); 45
H H CH(CH,CH;)CH,0H 46




4-0CH3 H 21 Cctober 2003 No. 21 22 28 and 29 30 and 3 1@%8§9 %d&%fO 44
?gl\kc):l H8 4-C 9 H16 H17 H34 4-C 37 4-0O#42 and 43 21 COct obé o No.
OR

22

No. 36

O No. 41

&)

5  The estrogenic and antiestrogenic as well as cytotoxic effects of several
compounds in vitro are presented in Table 2. It can be seen that the spectrum
of hormonal activity of the compounds varies and thus gives the possibility to

~ use the compounds in different clinical conditions.

Compounds with weak hormonal activity, which kill MCF-7 cells (human
10  breast cancer cells) effectively at the highest investigated concentration (10
uM) could be used preferably in the treatment of breast cancer. Such
compounds are among others compounds No. 1, 3, 16, 19, 26, 27, 39 and 40
(Table 2). These compounds and several others are less effective estrogens
and antiestrogens than the well known breast cancer drugs tar;oxifcn and

15 toremifene (Table 3). Especially compound No. 19 is of interest, because it is




R3 Rl O RIR3RNo. 4--Cl4-C CH2CH2CI 6 and 7 4-C HCH2CH
ECORSOHOIT 4. O HOBOOOH 135 antl 13 4- G Horp O o Do P eemer 2003

4- FHCH2CH2OCH2CH2Gi 15 HHCH2CH2OCH2CH2OH19 HHCH2 CH( OH) CH20H20
HHCH2 CH2 CH2OH35 HHCHC( OH) ( CH2CH3) 245 HHCH( CH2CH3) CH2- OH46 21 Cct ober 2003
22 OHCL HN. OH C No. 36 No. 41 5 The estrogeni c and anti estrogenic as
well as cytotoxic effects of several conpounds in vitro are presented in
Table 2. It can be seen that the spectriin '

a more effective anticancer drug in vivo in the DMBA-induced rat mammary
tumor mode! even at very low doses than clinically used tamoxifen and

toremifene (Table 6).

Compounds with weak estrogenic and no antiestrogenic action could be
5 especially suitable for the prevention and treatment of osteoporosis and
climacteric symptoms. Such compounds are (among others) compounds No.

3, 10, 11, 18, 19, 20, 25, 32, 36 and 44 (Tables 2, 3 and 4).

Compounds, which decrease cholesterol could be useful as cardiovascular
drugs. For women some estrogenicity for such compounds can be allowed,
10 but compounds which are not estrogens or are very weak estrogens and
decrease cholesterol, could be used also in men for the prevention and
treatment of cardiovascular diseases. Such compounds include (among
others) compounds No. 3, 19, 20 (also for men) and 33 (for women) (Table
4). The same compounds are expected to be useful also in the treatment or
15 preventionof Alzheimer’s disease. In the latter case the cytotoxic action of
the compounds should be weak, like e.g. with compound No. 33 (Table 2). It
should be noted that compound No. 19 does not show any estrogenic action
on the weight of the prostate gland at doses which are active in DMBA-
induced mammary tumor model (Tables 6 and 7). Therefore it could be of
20  special benefit in men and could be of benefit in addition to the above

mentioned conditions in the treatment of prostate cancer.

The hormonal profile of the compounds may be in some cases different in
vitro and in vivo, e.g. compound No. 1 has no estrogenic action in vitro
(Table 2), but is a weak estrogen in vivo (Table 3). Therefore the examples

25  above should be understood as examples of the usefulness in different



of hornmonal activity of the conpounds varies and thus gives-th ibility
to wuse the conpounds in different clinical, conditions. %59885ﬂ8§ﬁ)'th
weak hornonal activity, which kill MCF-7 cells (human 10 breast cancer
cells) effectively at the highest investigated concentration (10 M could
be used preferably in the treatnent of breast cancer. Such conmpounds are
anong ot hers conpounds No. 1, 3, 16, 19, 26, 27, 39 and 40 (Table 2).
These conpounds and several others are éfss ef fective estrogens and
antiestrogens than the well known breast®cancer drugs tanoxifen and 15
torem fene (Table 3). Especially conpound No. 19 is of interest, because it
is 21 Cctob 2 ' ' ; i [ g
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clinically yseaskriRpPSidien mditatibasem fene (Table 6). Conpounds wi th weak

estrogeni ¢ and no antiestrogenic action could be 5 especially suitable for -

the prevention and treatnent of osteoporosis and clinacteric synptons.
Such conpounds are (anmong ot hers) conpounds No. 3, 10, 11, 18, 19, 20, 25,
32, 36 and 44 (Tables 2, 3 and 4). Conpounds, which decrease chol esterol
coul d be useful as cardiovascular drugs. For wonmen sone estrogenicity for
such conpounds can be allowed, 10 but conpounds which are not estrogens or
are very weak estrogens and decrease cholesterol, could be used also in
men for the prevention and treatment of cardi ovascul ar di seases. Such
conpounds include (anmong others) conpounds No. 3, 19, 20 (also for nen)
and 33 (for wonen) (Table 4). The sane conpounds are expected to be useful
also in the treatnment or 15 prevention of Al zheiner's disease. In the

| atter case the cytotoxic action of



t he conpounds shoul d be weak, like e.g. wth conpound No. 133ubd@b832) - It
shoul d be noted that conpound No. 19 does not show any ethrogenl c action

on the weight of the prostate gland at doses which are active in DVBA-

i nduced mammary tunor nodel (Tables 6 and 7). Therefore it could be of 20
special benefit in men and could be of benefit in addition to the above
mentioned conditions in the treatnent of prostate cancer. The hornonal
profile of the compounds may be in sod® cases different in vitro and in
vivo, e.g. conpound No. 1 has no estrogenic action in vitro (Table 2), but
is a weak estrogen in vivo (Table 3). Therefore the exanpl es 25 above

shoul d be padBLE Qod aEsteogeniel agticofogdnéc, uad tytbtedscfifertdsf shatymommundrinober
2003 24 copgtip-i7 oBi%s. ThaQ¥tafh 0 bdlinilond Brelpieter intthe tbxa MMhxiffial edtiogasic kgonishei r
possibl e Ufne hikeflbd bfLEAliof ol LAkl paldeRSE estrddioDsialRE (ARF).25 TABLE

o e ol e S e e g i
00 gerfen oIyt tie-concentrs atoia i tg’l?va ent

est r ogeni cthagfshisal fll aﬂtagwes'a@éé
of est r adi enalustednas aGaqtivoeidpad galisivdien copwared tpﬁ%@wlmsl%acw t he
concentr at cebls anefde:hdﬂndﬁidvﬁn wwsircwns wgre wded @6 eeferearest ul | ant agoni sm as 100

per cent. Feodet+ty—at—the—econcentrattomof—10—nottt-—was—evaluatedas 4
fraction o{:oﬂ@adnael | s mhucammnd({mp t he conthth (sutradml:(ﬂ@) nmeans t hat
?:L)lrrpoﬁﬁLI{Nout est r adlmﬁﬁz) Wth nﬂ@ll oI (EZAnlsraI Maxunal
Agonism Cell Kill at 1 pM Cell Kill .
(% of E2) (% fraction (% of full (% fraction
of dead cells) antagonism) " of dead cells)

1 1 100 8 100

2 100 32 29 100 s

3 1 100 1 94

4 10 90 10 100

5 11 100 31 100

6 0 47 16 40

8 31 2 92 52 -

9 14 45 9 62

10 34 7 0 35

11 14 26 0 55

14 12 10 27 57

15 74 82 5 ' 9

16 22 90 23 : 96

17 0 44 i7 38

18 30 10 1 40

19 14 14 21 50

20 8 5 25 60

21 5 80 0 91

22 1 i5 12 41

23 14 89 5 N 93

)
Ja

46 89 4 98




Maxi mal Ant agoni sm Maxi mal No. Agonism Cel | Kill at 1 pM Ggl &)ctﬁ%nér]mg% of
E2) (% fraction (% of full (%fraction of dead cells)antagonis f dead
cells) 111008100 21003229100 31100194 4109010100 51110031100 60471640
83129252 91445962 10347035 111426055 1412102757 15748259 1622902396
170441738 183010140

26
TABLE 2 (continued)
Compound Without estradiol (E2) . With estradiol (E2)
No. Maximal Maximal Antagonism Maximal
Agonism Cell Kill at 1 yM Cell Kill
(% of E2) (% fraction (%offull . (% fraction
of dead cells) antagonism) of dead cells)
25 17 42 6 27
26 97 11 98
27 99 5 100
28 86 18 92
30 5 91 92
32 11 86 90
33 20 58 80
34 0 0 0
35 45 50 14 50
36 8 17 13 37
37 4 39 0 41
38 0 99 68 100
39 0 68 17 78
40 0 63 3 46
41 54 0 10 47
42 9 23 13 54
43 78 80 6 22
44 24 78 8 95
45 15 6 3 19
46 18 15 23 51
Tamoxifen 31 100 43 100
Toremifene 37 100 44 100
FC-1271a 23 50 21 80
ICI164384 9 100 100 100




1914142150 20852560 21580091 221151241 23t 1489593 244689?%&%@@%& 2003
26 TABL E 2 (continued) Conpound Wthout estradiol (E ) h est r adi ol
(E2) No. Maxi mal Maximal Antagonism Maxi mal AgonismCell Kill at 1 pM Cell
Kill (%of E2) (%fraction (%of full (%fraction of dead cells)

ant agoni sm) of dead cells) Tanoxifen Torem fene FC 1271a |1Cl 164084
1742627 0971198 0995100 3861892. 5914%2, 1186090 2005880 0000

TABLE 3 Uterotropic (e.g. estrogenic) and estrogen antagonistic effect of study
compounds in the 3 day uterotropic assay in immature female rats. Estrogenic effect is
estimated as per cent of maximal, estrogen-induced, action. Antiestrogenic effect is
presented as per cent of theoretical complete inhibition of estrogen action (100 %).

Compound Uterotropic effect | Estrogen antagonism
(% of estradiol) (% inhibition of estradiol)
No. Given without estradiol Given with estradiol
dose: 3-5 mg/kg 10-50 mg/kg  3-5 mg/kg 10-50 mg/kg
1 42 74 26 31
3 44 54 65 38
i9 13 37 10 44
20 33 62 5 20
20 48 72 26 39
21 26 39 10 20 ’
35 43 66 35 32
36 14 29 0 5
38 73 72 0 12
39 9 . 19 50 70
40 .13 9 45 54
44 55 75 n.d. 42
45 43 62 30 30
46 77 100 0 0
Tamoxifen 44 51 51 58
Toremifen 26 44 45 58

Raloxifene 11 i3 90 | 92




45501450 8171337 439041 09968100 0681778 063346 5401047 %%}ggq @%622
2478895 156319 18152351 3110043100 3710044100 23502180 9100 o

COct ober 2003 27 TABLE 3 Uerotropic (e-g. estrogenic) and estrogen
antagoni stic effect of study conpounds in the 3 day uterotropic assay in
i mmature femal e rats- Estrogenic effect is estimated as per cent of

maxi mal , estrogen-induced, action. Antiestrogenic effect is presented as
per cent of theoretical conplete inhiB8tion of estrogen action (100 %.
CompoundUt er ot ropi ¢ ef f ect Estrogen ant agoni sm No. (% of estradiol) (%

i nhibition of estradiol) Gven wthout estradiol Gven with estradiol

TABLE 3 (continued)

" Size of the uterus after a 4 weeks treatment of ovariectomized rats with the new
compounds (peroral daily doses indicated in mg/kg). Sham-operated, estradiol treated and
raloxifene treated ovariectomized rats served as controls.

‘Group Uterine size (g)

Sham control 0.497 £ 0.103

Qvariectomized 0.099 £ 0.016

No.3 3.0mgkg 0.140 £ 0.006

No.19 1.0 mgkg 0.192 £ 0.029

No.19 5.0 mg/kg 0.221 +£0.023

No.20 1.0mgkg 0.133 £0.032

Raloxifene 3.0 mg/kg | 0.141 £ 0.021 ' '
FC-1271a 5 mg/kg 0.411+0.042

TABLE 4 Effect of compound No. 3, 19 and 20 on rat serum cholesterol level
in ovariectomized (OVX) rats after 4 weeks dosing. Estradiol was given to one group
for comparison. The result indicates that ovariectomy causes increase of cholesterol
level. Estradiol, compound No. 3, 19 and 20 can prevent this increase even at very low
dose and decrease the level below the sham operated level. Number of animals was 8

in each group.

Group Cholesterol level (mmol/]) in serum
Sham operated rat 38+04

OVX rat : 4.6x0.7

OVX rat + estradiol 3 pg/kg 40+04

OVX+No.3 3mgkg 3.1+04

OVX +No. 19 0.3 mgkg 3.6+04

OVX+No.19 10mg/kg 3.9+0.6

OVX +No.20 1mgkg 3.3+0.6

OVX+No.20 5mgkg 23104

L3




dose: 3-5 ng/ kgl0-50 nmg/ kg3-5 ng/ kgl0-50 ng/ kg 142742631 %jdtgéég%?p
1913371044 203362520 2048722639 2126391020 3543663532 36142 992012

399 195070 401394554 445575n. d. 42 4543623030 467710000 Tanoxi fen44515158
Torem fen26444558 Ral oxi fenel1139092 |' 21 COct ober 2003 28 TABLE 3
(continued) Size of the uterus after a 4 weeks treatnent of ovariectom zed
rats wwth the new conpounds (peror.al 2gai |y doses indicated in ng/kg).
Sham operated, estradiol treated and “fal oxi fene treated ovariectom zed
rats served as controls. Goup

TABLE 5 Effect of compounds No. 3, 19 and 20 on bone in ovariectomized rats
after 4 weeks dosing. Rats were ovariectomized (controls sham operated). Compounds
were given for 4 weeks at indicated doses (mg/kg) p.o. beginning one week after the
ovariectomy. Tibial epiphyses and femoral neck were prepared for the estimation of the

quality of the bone. - -
Group and dose {mg/kg) Ash weight (mg) Maximal load (N)
_ of tibial epiphyses of femoral neck
Sham control ®=10) 340+29 86.7 £ 10.4*
0VX (n=10) 322+28 68.4+8.5

No. 3 3.0 mg/kg (n=22)  36.0+34* 92.5£11.1%

No. 19 1.0 mg/kg (n=10) 348+ 1.3* 81.6 +7.9*%

No. 19 5.0 mg/kg n=10) 349%1.9* 85.7£17.0%

No. 20 3.0 mg/kg (p=20) 35.0%£3.2 81.7+ 15.2*
Raloxifene 3.0 mg/kg (n=10) 349+35 842+ 184*

* jndicates statistically significant (p < 0.05) difference to ovariectomized animals

TABLE 6 Antitumor effect of compound No. 19 on DMBA-induced rat mammary
gland cancer. Compound No. 19 was given p.o. daily for 5 weeks at the indicated doses.
Tumors were classified to growing, stable, regressing and disappeared as described in the
text. Number of tumors in each group was counted and calculated as per cent of total
tumor number. Number of animals in each group was 7. Compound No. 19 did not
influence on the body weight of the animals when compared to controls.

Group Growing Stable Regressing  Disappeared
Control 82 % 18 % 0% 0%

No. 19 3 mg/kg 20 % 20 % 40 % 20 %

No. 19 15 mg/kg 14 % 14 % 57 % 14%
Tamoxifene 3 mgkg 36 % 56 % 8% 0%

Toremifene 3 mg/kg 31% 51% 11 % 10 %




Sham control Ovariectomzed No. 3 3.0 ng/kg No. 19 1. %ﬂ’@é Ege&}j% 19 5.0
nmg/ kg No. 20 1.0 ng/kg Ral oxifene 3.0 ng/kg FC 1271 a erine
size (g) 0.497 0.103 0.099 0.016 0.140 0.006 0.192 0 029 0.221
0.023 0.133 0.032 0.141 0.021 0.4110.042 TABLE 4 Effect of compound No.

3, 19 and 20 on rat serumcholesterol level in ovariectonm zed (OVX) rats
after 4 weeks dosing- Estradiol was given to one group for conparison. The
result indicates that ovariectony caus@s increase of cholesterol |evel.

Estradi ol , conpound No. 3, 19 and 20 can prevent this increase even at very
| ow dose and decrease the | evel below the sham gperated | evel. Nupber of

ani mal s waBAS LEn 7eac hEffecd apcormpaing NohdP ostthe E}’Ielﬂhé(?gihe@mt‘? glpng #n wdactim
Sham oper anddastedteBmale @ishfter 4 weeks daily treatment with two different doses. Castration

decreases markedly the prostate weight and estrogens are known to do the same.
Compound No. 19 has no estrogenic effect at the dose’of 0.5 mg/kg and is weakly
estrogenic at the dose of 5.0 mg/kg. Note that this compound has significant antitumor
action in the DMBA-induced mammary cancer model at 0.5 mg/kg dosage (Table 6).

Group Weight of the prostate gland
(ing) mean and sd

Control 2.60+0,77

Castrated rats 0.59 £ 0,07

No. 19 0.5 mg/kg 2.66 0,21

No. 19 5.0mg/kg 1.58 £ 0,50

No. 19 0.5 mg/kg to castrated rats 0.59 0,07

No. 19 5.0 mg/kg to castrated rats 0.62 + 0,07 ;

For the purpose of this invention, the novel SERMs or their pharmaceutically
acceptable salts can be administered by various routes. The suitable
administration forms include, for example, oral formulations, parenteral

5 injections {ncluding intravenous, intramuscular, intradermal and subcutaneous
injections; and transdermal or rectal formulations. Suitable oral formulatiqné

include e.g. conventional or slow-release tablets and gelatin capsules.

The required dosing of the novel SERMs will vary with the particular
condition being treated, the severity of the condition, the duration of the

10 treatment, administration route and specific compounds being employed.
Typically the daily dose for an adult person is 5-200 mg, preferably 20—100
mg. SERMs can be given as tablets or other formulations like gelatin capsules
alone or mixed in any clinically acceptable non-active ingredients which are

used in the pharmaceutical industry. |

t




3.1 0.4 OVX + No. 19 0.3 ng/kg 3.6 0.4 OVX + No. 19

OVX + No. 20 1 ng/kg 3.3 0.6 OVX + No. 20 5 ng/kg 2.3 0.4 21 Cctober
2003 29 TABLE 5 Effect of conmpounds No. 3, 19 and 20 on bone in
ovariectom zed rats after 4 weeks dosing. Rats were ovariectom zed
(control s sham operated). Conpounds were given for 4 weeks at indicated
doses (mng/kg) p.o. beginning one week after the ovariectony. Tibial

epi physes and fenoral neck were prepared for the estimation of the quality
of the bone. G oup and dose (ng/kg)Ash weight (nmg) Maximal |oad (N) of
tibial epi pBeAMBLESnoral neck Sharp control (n-10)34.0 2.986.7 10. 4*
OvX(n-10) 322 2.868.4 8.5 No. 33.0 ng/kg(n=22)36.0 14*92.5 11.1 * No. 191.0
- nmg/ kg(n=10)34.8 1.3*81.6 7.9* No. 195.0 ng/kg(n=10)34.9 1.9*85.7 17.0* No.
203.0 ng/ kg(n--20)35.0 3.281.7 15.2* Ral oxifene .3.0 ng/kg(n=10)34.9 3.584.2
18.4* * i ndigaimeplest ati stically significant (p < 0.05) difference to
ovariectom zed aninals TABLE 6 Antitunor effect of conpound No. 19 on
DVBA-i nduced rat manmmary

OVXrat 4.6 0.7 OVXrat + estradiol 3 g/kg 4.0 0.4 Oi%%'f}g%f%m ng/gg

a) O-alkylation of 4-hydroxybenzophenone derivatives'

In phase transfer catalysis (PTC) conditions

5 [4-(2-Dimethylaminoethoxy)phenyl]-(4-fluorophenylymethanone

4-Hydroxybenzophenone (28.1 g, 0.13 mol) is dissolved in toluene (140 ml).

Tetrabutylammonium bromide (TBABr) (2.1 g) is added. Aqueous 48 %

sodium hydroxide (140 ml) is added at 5055 °C. The mixture is heated to

80 °C and 2-chloroethyldimethylamine hydrochloride (total 20.0 g, 0.14 mol)
10 is added in small portions and the reaction mixture is stirred at 97-100 °C for

3 h. The layers are separated and the organic layer is washed with water, dried

over sodium sulfate and evaporated to dryness. Yield 33.0 g, 88 %. The -

product is used for the next step without further purification.

' NMR (CDCl3): 2.36 (s, 6H), 2.77 (t, 2H), 4.15 (t, 2H), 6.99 (d, 2H), 7.15
15  (t, 2H), 7.27-7.83 (m, 4H)

Using the same method the following compounds are prepared:

{4-Clorophenyl)-[4-( 2-dimethvlaminoethoxv)phenvl}methanc_)nc

'H NMR (CDCI3): 2.36 (s, 6H), 2.77 (t, 2H ), 4.15 (t, 2H), 6.98 (d, 2H), 7.45
(2H), 7.71 (d, 2H), 7.79 (d, 2H)

2



gl and cancer. Conpound No. 19 was given p.o. daily for 5%’*96
I ndi cat ed doses. Tunors were classified to grow ng, stab regreSS| ng and
di sappeared as described in the text. Nunber of tunmors in each group was
counted and cal cul ated as per cent of total tunor nunber. Nunber of
animals in each group was 7. Conpound No. 19 did not influence on the body
wei ght of the animals when conpared to controls.
G oupG owi ngSt abl eRegr essi ngDhi sappear ed %ont rol 82 %48 %% % No. 193
ng/ kg20%20%40%20% No. 1915ng/ kgl4‘%i4‘%57° % Tanoxi f ene3 ng/ kg36 %6 %BYO%
Torem fene3 ng/ kg3l %1%41 %40 % 21 Cctober 2003 30 TABLE 7: Effect of
conpound No.[4X9-Béh Rén .}ﬂm@&; hrtishnonel Nt act and
castrated male rats after weeks y treatment with two different doses.
Castration decreases nmarkedly the prostate wei ght and estrogens are known
to do the sa\HeNMR)(ﬁliﬂia) h’bS?IélShaﬁﬁb4e’l§t(rd@Bjé,rﬂH),é¥6@&5,?eH) O (Wose of 0.5
ng/ kg and i s weakl estrogeni c_at the dose of 5.0 /kg. Note that this
conpound ha§@b§d|§lﬁtcm) 7e3thm, SHtT- 40183 (Me4BIBA- i nduced mammary
cancer nodel at 0.5 ng/ kg dosage (Tabl e 6) G oup Weight of the prostate

| 0

gl and () rattdornats 0.59 0,07 No.
19 0.5 ny/ kd

5 'H NMR (CDCI3): 3.86 (t, 2H), 4.24 (¢, 2H), 4.65 (s, 2H), 6.99 (d, 2H), 7.3-
7.4 (m, 5H), 7.45 (d, 2H), 7.70 (d, 2H), 7.78 (d, 2H )

By acid catalysis

(4-Chlorophenyl)-[4-(tetrahydropyranyloxy)phenyljmethanone _ ;

4-Chloro-4"-hydroxybenzophenone (50 g, 0.215 mol) is dissolved in dichloro-
10 methane (400 ml). 3,4-Dihydro-2H-pyran (21.7 g, 0.257 mol) and a catalytic
amount of p-toluenesulfonic acid are added to the solution. The solution is
. stirred foi 6 hours at room temperature and then allowed to stand over night.
IN aqueotts sodivm hydroxide solution (100 ml) is added to the reaction
mixture and stirred for 15 minutes. Organic layer is separated and washed
15 twice with 1 N aqueous sodium hydroxide solution and once with water.

Dichloromethane solution is dried and evaporated to dryness. Yield 68.6 g.

'H NMR (CDCl3): 1.52-2.20 (m, 6H), 3.60-3.67 (m, 1H), 3.8-3.94 (m, 1H),
5.5-5.6 (m, 1H), 7.10 (d, 2H), 7.45 (d, 2H), 7.72 (d, 2H ), 7.78 (d, 2H)

Using the same method the following compound is prepared:

20 Bis[4-(tetrahydropyranyloxy)phenyllmethanone

'"H NMR (CDC13): 1.55-2.20 (m, 12H), 3.6-3.7 (m, 2H), 3.8-4.0 (m, 2H),
5.5-5.6 (m, 2H), 7.11 (d, 4H), 7.78 (d, 4H)




No. 19 0.5 ng/kg to castrated rats 0.59 0,07 No. 19 5: /
castrated rats 0.62 0,07 For the purpose of this invent?%ﬂ?c¥ﬁ%}%%$%I
SERMs or their pharmaceutically acceptable salts can be adm nistered by
various routes. The suitable adm nistration fornms include, for exanple,
oral formul ations, parenteral 5 injections including intravenous,

I ntramuscul ar, intradermal and subcutaneous injections; and transdernmal or
rectal formulations. Suitable oral formdations include e.g. conventional
or slowrel ease tablets and gelatin capsules. The required dosing of the
novel SERMs Wi ll vary with the particular condition being treated, the
severity of Maktag8isei on, the duration of the 10 treatnent, administration
route and specific conpounds being enployed. Typically the daily dose for
an adult per;: - _ ) f ) 'E‘i=- anhe given as
tabl ets or &t PR AL o1 Ke—gel-at : 2 ed in any
clinically | e non-active ingredients which are wused in the
pharnaceuti%%%ﬁai try. t 2 1 Cctober 2003 31 EXAMPLES Exanple 1 a)
0-al kyl ation of 4-hydroxybenzophenone derivatives In phase transfer

catal ysis (RE@urk Wydiide ¢5g & 0.67% gd) itesdibyd wastrekwithoheppinerand mixed

-(4-fl uorophenyl ) net hanone 4- Hydroxybenzophenone (28.1 g, 0.13 nol) is

di ssol ve§l | witlodimeethyl fotthamife (DMF) @20iml)adribioverdbr om de (TBABr) (2.1 g)

i s added. Aqueous 48 % sodi um hydroxi de (14 ) ded at 5Q-55 C. The -
mxture is %ydrcg@bpgzolghenone (12 g¥0.052 mol) (m Dc}\{gj 1)3 adaeg1 gropwnsc to the

solution and the reaction mixture is stirred for an hour at room temperature.

-4-vHne
¥

Then toluene-4-sulfonic acid 2,2-dimethyl-[1,3]dioxolan-4-yl methyl ester
(17.7 g, 0.0618 mol, prepared from S-1,2-O-isopropy! glycerol and p-

10  toluenesulfonyl chloride) in DMF is added dropwise to the solution_during an
hour. The mixture is heated to 60 °C and stirred at that temperature for two
days. 1 N aqueous sodium hydroxide solution (200 ml) is added to reaction
mixture and the solution is extracted three times with toluene (60 ml).
Toluene layers are combined and washed twice with water (60 ml), dried and

15 evaporated to dryness. The residue is crystallized from methanol. Yield 13.7
g, 76.7 %.

'H NMR (CDCI3): 1.42 (s, 3H), 1.48 (s, 3H), 3.90-4.24 (m, 4H), 4.52
(quintet, [H), 6.99 (d, 2H), 7.46 (d, 2H), 7.71 (d, 2H), 7.79 (d, 2H)

b) Hydroalumination reaction of benzophenone derivatives with

20 cinnamaldehyde or a methyl cinnamate

1-[4-(2-N . N-dimethylaminoethoxy)phenyl]-1-(4-fluorophenyl)-2-phenylbutane-
1.4-diol

Lithium aluminum hydride (2.6 g, 0.068 mol) is added into dry
tetrahycirofuran (120 ml) under nitrogen atmosphere. Cinnamaldehyde (13.8
25 g, 0.1 mol) in dry tetrahydrofuran (30 mli) is added at 24-28 °C. The reaction




80 C and 2-chl oroet hyl di met hyl am ne hydrochl ori de (total 0 4 nol)
10 is added in small portions and the reaction m xture isgg?gtp%ra&gg” 97-100
Cfor 3 h. The layers are separated and the organic |ayer is washed with
water, dried over sodiumsulfate and evaporated to dryness. Yield 33.0 g,
88 % The product is used for the next step without further-purification.
1H NWR (CDC13): 2.36 (s, 611), 2.77 (t, 2H), 4.15 (t, 2H), 6.99 (d, 2H),
7.15 15 (t, 2H), 7.27-7.83 (m .4H) Usifg the sane nethod the follow ng
conpounds are prepared: (4-d orophenyl) 14- 2-di nethyl am noet hoxy) phenyl
met hanone 1H NWR (CDC13): 2.36 (s, 6H), 2.77 (t, 2H), 4.15 (t, 2H), 6.98
(d, 2H), 7. #ahxtnr2kd sticfed 4t ribieatdemperdfré dor Rh) [4-@2:Diniethdambo3 32

14- ( 2- Benzyl oxyet hoxy) phenyl 1- (4-f | uor ophen, Igmat hanone ' H NVR ( CDC13):
3.87 (di st . ethoxy)phenyta(4¢Birerophenylpy methapone £29.619, 0.3amol)dn dryH) | 7. 15 (t,

ot hoxy ) pren ATyt (0l e Bhoes 5o  TRaA AR turg ingfied o1y

2 3%?5; 2t 66 2830t 3 h. bt o poikalirofiran j g Gpofated Tonahd 3o i, L&+ 27
4- hepyl).- [ 4- (t ety ah .

ol or o8 SRV gy el SRR UL | O Ft BRE Wk BRI A ndded. The 0o
10 methane (908l rcgﬁx ABOLYO knAtaRKE Blju s Thyéh is QepfatdteOl hild Rikrsb.

catal yti c anount o -tol uenes onic acid are added to the solution. The

sol Ugi on i ST_h%EM(DHdréatﬁwﬁt Raepeated. Tigomlaaigiayatisveashad twivenwith lhoved t o.
stand over night.
water. The product is crystallized from toluene as a mixture of sterecisomers

(264 g, 62 %).

10 'H NMR (CDCl3 + MeOH-d4): 1.95-2.12 (m, 2H), 2.30 and 2.37 (2s,
together 6H), 2.68 and 2.77 (2t, together 2H), 3.31-3.48 (m, 2H) undér which
the signal of CHCH? of the other diastereoisomer, 3.80 (dd, CHCH? the
other diastereoisomer), 3.95 and 4.08 (2t, together ZH), 6.62 and 6.91 (24,
together 2H), 7.03 and 6.72 (2t, together 2H), 7.05-7.20 (m, 7H), 7.51 (m,

15 2H) |

Using the same method the following compounds are prepared:

1-(4-Chlorophenyl)-1-[4-(2-N,N-dimethylaminoethoxy)phenyl}-2-phenyl-

butane 1.4-diol , mixture of stereoisomers.

| 'H NMR (CDCI3 + MeOH-d4): 1.85-2.10 (m, 2H), 2.27 and 2.33 (2s, .
20 together 6H), 2.66 and 2.75 (2t, together 2H), 3.25-3.50 (m, 2H), 3.62 and
3.84 (t and dd, together 1H), 3.93 and 4.04 (2, together 2H), 6.6-7.6 (13H)



| N aqueous sodi um hydroxi de solution (100 nil) is added 40 E@Serr tion
m xture and stirred for 15 mnutes. Organic |layer is separated and washed
15 twice with 1 N aqueous sodi um hydroxi de sol ution and once with water.
Di chl oromet hane solution is dried and evaporated to dryness. Yield 68.6 g.
"H NVR (CDC13): 1.52-2.20 (m 6H), 3.60-3.67 (m 1H), 3.8-3.94 (m 1H),
5.5-5.6 (m 111), 7.10 (d, 2H), 7.45 (d, 2H), 7.72 (d, 2H), 7.78 (d, 2H)'’
Usi ng the same nethod the foll ow ng cor‘r%éund is prepared: 20

Bi s(4- (tetrahydrop)ranyl oxy)phenyl | net hanone 'H NWk (CDC13): 1.55-2.20 (m
12H), 3.6-3.7_(m 42 3.8:4.0 2H)

7.78 (d, 4 1- 9-5.'5 ZELOX YA X Y I G, .I ({411 gg&e%\&m-p%@wlbatéhje-fﬂ’— 4H.,
(4--Chlorop V0):-f4- =gl | -[1, 33) di oxol an- 4-yl met hoxy) - phen 1 -
nmet hanone S@g@ﬁ{}‘é‘?.ﬁ%g&(g‘?‘ g,gyso. 072 nmol) in oil is washed wi th heptane

and mxed 5 with dinmethyl formam de (DWF) (120 .m ). 4-Chloro4

hydr oxybenz éghenerecOE13¥: 1.92053 Sal, 2H)) 3D0=3148 addisdisdB@oni2as to the
solution and the reaction mxture is stirred for an hour at room

t enper at ur e together2 My Jehand 8.83(Z dist.¢ tagétie22H).H.0Rwhd 4. 15(BdEbxol an- 4-yI
met hyl ester (17.7 g, 0.0618 nol, prepared from$S-1,2-0isopropyl glycerol
and p 105t oltogathe2hyndes thepwe last signphgroups £cldCH 2 Aok 03 (Bﬁe sol ution

during an hour, T ] xt is. heated to 60 C and stirred at that
t enper at uref*Pgﬁth?R/g['eDaggagﬂ%il*ﬁhqueous sodi um hydr oxi de sol ution (200 m)
is added to reaction mxture and the solution is extracted three tines '

wi th tol ueng (50, el EObHRICIIBNEN®I Atk COMbRSheAIbURARACA dibIce Wi th

water (60 m

mixture of stereoisomers.

4-Chlorocinnamic acid methyl ester is used instead of cinnamaldehyde.

10 'HNMR (CDCI3): 1.80-2.15 (m, 2H), 3.2-3.4 and 3.4-3.6 (2m, together
2H), 3.75 and 3.82 (2 t, together 2H), 3.95 (dist.t, 1H) ,4.00 and 4.14 (2 ¢,
together 2H), 4.59 and 4.63 (2s, together 2H), 6.80-7.55 (17 H)

1,2-Bis(4-chlorophenyl)-1-{4-(2-dimethylaminoethoxy)phenyljbutane-1.4-

diol, mixture of stereoisomers.

15 4-Chlorocinnamic acid methyl ester is used instead of cinnamaldehyde.

'H NMR (CDCl3 + MeOH-d4): 1.85-2.20 (m, 2H), 2.35 and 2.37 (2s,
together 6H), 2.77 and 2.82 (2t, together 2H), 3.20-3.45 (m, together 2H),
3.81 and 3.85 (2 dist. t, togethér 1H), 4.10 and 4.21 (2 t, together 2H), 6.9-7.8

(m, 12 H)

20 1.1-Bis[4-(tetrahydropyranyloxy)phenyl]-2-phenylbutane-1.4-diol

'H NMR (CDCl3): 1.5-2.1 (m, 14 H), 3.3-4.1 (m, 7H), 5.25-5.28 (m, 1H),
6.77 (4, 2H), 7.00 (d, 2H), 7.1-7.2 (m, SH), 7.47 (d, 2H)
t




15 evaporated- to dryness. The residue is crystallized fr h . Yield
13.7 g, 76.7 % "H NWR (CDC13): 1.42 (s, 3H), 1.48 (s, é%ﬁ?ggbgg£§b24 (m
4H), 4.52 (quintet, 1H), 6.99 (d, 2H), 7.46 (d, 2H), 7.71 (d, 2H), 7.79
(d, 2H) b) Hydroal um nation reaction of benzophenone derivatives with 20
ci nnamal dehyde or a nmethyl cinnamate 1- 4- 2-N N-di net hyl am noet hox hen 1-1
4-fluoro hen | -2-phenyl butane- 1,4-diol Lithiumalum num hydride (2.6 g,
0.068 nol) is added into dry tetrahydr® uran (120 m) under nitrogen

at nosphere. Ci nnamal dehyde (13.8 25 g, 0.1 nol) in dry tetrahydrofuran (30
m) is added at 24-28 C. The reaction 21 Cctober 2003 34 mxture is stirred
at anbi ent {fine h i) ety -2 £ = EALEW TR BN WIS ] 4-

et hoxy) pheny).].- (4-fl uorophenyl )- mnethanone (29.6 g, 0.103 nol) in dry
tetrahydrof@ﬁén (60 M) is added "at 50-55 C. The'reaction mxture is
stirred at 60 C for 3 h. Mdst of tetrahydrofuran is evaporated. Tol uene

(300 M), 51 o Sedi_L deg@xi t @) are

added. The @ﬂ}?geﬁs&igfgf ?fjgxggi tﬁéfg§§f%fﬁ'gggj’??e)’gaﬁl?e@ﬁéqléyér |m§

separ at ed i ey theya®ts ¢4 egyment i s repeated. The toluene layer is

washed tw \é\?ﬂ\}ﬁth hot (wétgj? Th({ér erc))duct is crystallized fromtoluene as a

m xture of stereoisoners (26.4 g, 62 %9. 10 1H NVR (CDC13 + MeOH-d4):

1. 95-2. 18 ( m-(426hlordphénydNd42(232-didsthyl{ bdddiosolabi-f-yhBetRxahphenyl¥-2¢ 2t

t oget her 2H), 3.31-3.4{3 (m_ 2H) under which the signal of CHCH2 of the
ghenylbutane:1.4-diol

ot her di ast -diol (dd, CHCH2 the other diastereoisoner), 3.95
and 4.08 (2t, together 2H), 6.62 and 6.91.(2d,

'H NMR (CDC}13 ): 1.37 and 1.40 and 1.42 and 1.46 (4s, together 6H), 1.9
2.1 (m, 2H), 3.2-4.5 (m, 8H), 6.6-7.55 (m, 13H)

1.2-Diphenyl-1-{3-(tetrahydropyranyloxy)phenyl]-butane-1.4-diol

10  is prepared starting from phenyl-[3-(tetrahydropyranyloxy)phenyl]methanone
and cinnamaldehyde. The compound is used in the next reaction step without

further purification.

¢) Dehydration of 1.1,2-triarylbutane-1,4-dio} derivatives

4-[4-(2-Dimethylaminoethoxy)phenyl]-4-(4-fluorophenyl)-3-phenylbut-3-en-

15 1-0l

1-[4-(2-N,N-Dimethylaminoethoxy)phenyl]-1-(4-fluorophenyl)-2-phenyl-
butane-1,4-diol (8.46 g, 0.02 mol) is refluxed in 80 ml of acetic anhydride for
3 h. The mixture is cooled to 60 °C and acetyl chloride (7.85 g, 0.1 mof) is
added. The mixture is stirred at 8090 °C for 4 h. The solvents are

20 evaporated. Solution containing 5 % of sodium hydroxide in 80 % aqueous
methanol is added and the mixture is stirred for 2 h at RT. Methanol is A
evaporzfted. ‘Water is added and the product is extracted into ethyl acetate. The

organic layer is washed with water, dried and evaporated. The residue (9.5 g)




together 2H), 7.03 and 6.72 (2t, together 2H), 7.05-7.20 51 (m
15 2H) Using the same nethod the follow ng conpounds arezg:@é%éé-gec?oas

1- (4- Chl orophen 1)-1-[4-(2-N, N-di net hyl am noet hoxy) phenyl ] - 2- phenyl - but ane
1 4-diol , mxture of stereoisoners. "H NWR (CDC13 + MeOHd4): 1.85-2.10
(m 2H), 2.27 and 2.33 (2s, , 20 together 6H), 2.66 and 2.75 (2t, together
2H), 3.25-3.50 (m 2H), 3.62 and 3.84 (f and dd, together .1H), 3.93 and
4.04 (2t, together 2H), 6.6-7.6 (13H) 2 7Oct ober 2003 35 1 - 4- 2-Benz | ox
ethox hen 1 -1- (4-fluoro hen 1 -2- hen |butane-1 4- diol, mxture of

(2m "roge iggfhémﬁfe W) %‘sgr%@g%ﬁa%&o ‘@éfﬁ“é%z%?@i%i%% hh'ass (2
4I 23 (23 %@r M@u%h?tfglﬁh ﬁ?ﬁhﬁ%@ﬁ%ﬁng Fggys/et hoxy) phenyl Jan I

, 2- bi s(4- chI oropheniy but ane- 1,4-diol, mxture .of stereoisoners.

4- Chl or oci nr@iﬂoﬁl@cmm DEYLR2.25(s, S, 268 (5AH)D. 74 36%gge. 10 'H
NMR (CDC13) "~ 1.80-2.15 (m wl—l) 3}?‘ 2- 3@ gﬁd 3. ?3 6)9 2m (ngz,lt her%

3.75 and 3. wngz(t;ﬂg};tdaé7 (d,lJaI;I)aS%(ct ARy, 7103 (I,I—EH), 741@67 &(ﬂm45Hz) (2 t,

toget her 2H), 4.59 and 4.63 (2s, together 2H), 6.80-7.55 (17 H)
, 2- Bi s( 8- chl.-37 6ih@M)! ) - 144- ( 2- di net hyl ani noet hoxy) phenyl | but ane-1  di ol ,
mxture of stereoisoners. 15 4-Chlorocinnam c acid nethyl ester is used

;”ggegﬂd"; QL“{‘Q%“&' 49N (DA AL 3D, Y59E Sy, 2 PR; 2133 60Yq, 2P
2H), 4.05 (t, 2H), 6.69 (t, 2H), 6.84 (dd, 2H), 6.91 (d, 2H), 7.09-7.17 (m, 5H),
7.20 (d, 2H)

Using the same method the following compounds are prepared: ;

10 4-(4-Chlorophenyl)-4-[4-(2-dimethylaminoethoxy)phenyl}-3-phenylbut-3-en-
l-ol

E-isomer, 'H NMR (CDCI3): 2.27 (s, 6H), 2.64 (t, 2H), 2.73 (t, 2H), 3.56 (1,
2H), 3.91 (t, 2H), 6.56 (d, 2H), 6.74 (d, 2H), 7.10-7.34 (m, 9H)

4-4-(2-Benzyloxyethoxy)phenyl]-4-(4-fluorophenyl)-3-phenylbut-3-en-1-ol

15 E-isomer, HNMR (CDCI3): 2.74 (t, 2H), 3.57 (m, 2H), 3.74 (dist.t, 2H),
4.01 (dist.t, 2H), 4.58 (s, 2H), 6.57 (d, 2H ), 6.75 (d, 2H), 7.00~7.40 (m, 14H)
from which the signal 7.03 (t, 2H) can be identified.

Z-isomer, '"H NMR (CDCIl3): 2.79 (t, 2H), 3.60 (m, 2H), 3.84 (dist.t, 2H),
4.17 (dist.t, 2H), 4.65 (s, 2H), 6.69 (t, 2H), 6.83 (dd, 2H), 6.91 (d, 2H ), 7.00-
20  7.45 (m, 14H) from which the signal 7.20 (d, 2H) can be identified.

4-[4-(2-Benzyloxyethoxy)phenyi]-3.4-bis( 4-chlorophenvl)—bu£—3-cn- 1-ol

£




together 6H), 2.77 and 2.82 (2t, together 2H), 3.20-3.45 %Pb itoBQP% r 2H),
3.81 and 3.85 (2 dist. t, together 1H), 4.10 and 4.21 (2 ?oge er 2H),
6.9-7.8 (m 12 H) 20 1, 1-Bisf4-(tetrahydropy
an- 1 ox3) phenyl | - 2- phenyl but ane-1,4-diol "H NVMR (CDC13): 1.5-2.1 (m 14 H),
-4.1 (m 7H), 5.25-5.28 (m 1H), 6.77 (d, 2H), 7.00 (d, 2H), 7.1-7.2
9H), 7.47 (d, 2H) t 21 Cctober 2003 36 1 (4-Chl orophenyl)-2, phenyl- |
-(tetrahydropyranyl oxy' phenXl | -butard8 1,4 diol 1H NWR (CDC13 ): 1.5-2.1
m 8H), 3.2-4.0 (m 5H), 5.27(m 1H), 6.79 (d, 2 H, 6.9-7.32 (m 9H),

di gxg?énz? ;@E 1m,x(4 %iﬁéﬁﬁ?a%ém)) E%Mﬁbm}ad@gﬁﬁgﬁﬁgﬂhwqiéﬁms ): 1.37
B b o7 B0 A Tt 65 6 28 630 A kmas TG etk Tl S

4-di ol 10 i? Féepared starting from

phenyl - 3-( 8 ahydropyranyloxy)phenyl]nethanone and ci nnanmal dehyde. The
compound is used in the next reaction step without further purification.
c) Dehydrat kg MV Rthost 9 pheaYi [B8E3-en-1-ol

4-f4-(2-Di nE i T ' - 3- phen. , yl but - 3-en-
15 1-01

5 s produced as a sideproduct in the dehydration reaction of 1-[4-(2-benzyl-

a
3.
(m
(
7.

oxyethoxy)phenyl]-1,2-bis(4-chlorophenyl)butane-1,4-diol.

E-isomer, "H NMR (CD€I3): 2.72 (t, 2H), 3.50-3.65 (m, 2H), 3.80-3.96 (m,
4H), 6.59 (d, 2H), 6.75 (d, 2H), 7.00-7.40 (m, 8H)

7_isomer, 'H NMR (CDCI3 + MeOH-d4): 2.75 (t, 2H), 3.56 (t, 2H), 3.95 (t,
10 2H), 4.09 (t, 2H), 6.79 (d, 2H), 6.91 (d, 2H), 7.01 (d, 2H), 7.05 (d, 2H), 7.16
(d, 2H), 7.19 (d, 2H),

3.4-Bis(4-Chlorophenyl)-4-{4-(2-dimethylaminoethoxy)phenyl]but-3-en-1-ol

E-isomer, "H NMR (CDCl3): 2.29 (s, 6H), 2.66 (t, 2H), 2.72 (t, 2H), 3.57 (t,
2H), 3.94 (t, 2H), 6.60 (d, 2H), 6.73 (d, 2H), 7.06 (d, 2H), 7.15 (d, 2H), 7.23
15 (d,2H),7.32 (d, 2H)

Z-isomer, HCl-salt, '"H NMR (MeOH-d4):), 2.77 (t, 2H), 3.03 (s, 6H ), 3.53 (t,
2H), 3.65 (t, 2H), 4.42 (t, 2H), 6.89 (d, 2H), 7.08 (d, 2H), 7.10 (d, 2H),
7.16 (d, 2H), 7.23 (d, 2H), 7.31 (d, 2H)

4 4-Bis(4-hydroxyphenyl)-3-phenylbut-3-en-1-ol

20  The protecting tetrahydropyranyl (THP) groups are removed in the

dehydration reaction.

'H NMR (CDCl3): 2.76 (t, 2H), 3.54 (m, 2H), 6.46 (d, 2H), 6.70 (d, 2H), 6.80
(d, 2H), 7.0-7.2 (m, TH)




1-[4-(2-N, N D et hyl am noet hoxy) phenyl ] - 1- (4- quorophenyI%1

butane-1,4-diol (8.46 g, 0.02 nol) is refluxed in 80 ml acetlc anhydrlde
for 3 h. The mxture is cooled to 60 C and acetyl chloride (7.85 g, 0.1
not) is added. The m xture is stirred at 80-90 C for 4 h. The solvents are
20 evaporated. Solution containing 5 % of sodi um hydroxide in 80 % agueous
met hanol is added and the m xture is stifred for 2 h at RT. Methanol is
evaporated. Water is added and the pro t is extracted into ethyl acetate.
The organic layer is washed with water, dried and evaporated. The residue
(9.5 9g) 21 ¢x 3 Luk30 qqﬂof the product.
The i soner s—are ' Ia ' ' )

t ol uene: trlethylanlne 9:1). E-isomner, H NNR (CI(HS) 2.27 (s, 6H), 2.64

t, 2 2 ¥/ deh fi réattion, 2 6.75 (d,
(ZH) |7_|)03 (ﬂc%ﬁ)ow%ﬁh% mﬁl%bﬁp 3 t%l'ﬁoveagﬁ%héﬂc(%%ﬁatlgl_br thsorreri) "H NNR(

(CDC13): 2.34 (s, 6|—|) 2.74 (t, 2H), 2,79 (t, I—% é 26;2-%405“
2H), 6.69 (E-isdhier '8l BMRAEDCA): 2.65 ¢t 26D, 3245)(1 Hm%wi ), (d, 7.20
(d, 2H) Using the sanme nethod the follown ounds are prepared: 10
4- (4- Chl or oﬁﬁBn?lOP-ﬂ I %(mpSH), ﬂe@%%%ﬁ)ﬂgéﬂﬁi&q%henylt 3 phenyl but 3 en-
1-01 E-isoner, 'H NWR (CDCl13): 2.27 (s, - 2.64 (t, , 2.73 (t,

4 di (2 eniaﬁg%é“‘kaéﬁm%?% ?ﬂ(&% %ﬁéﬁﬂ)g@% AR o,

Eﬁo?ﬁ{st.?%ﬁﬂf@%@( —Zéﬁé‘ﬁﬂlgp(d?’ gZD ma. %E)(d,?) Zﬁo,(d;.sf)ofrig)(m

4-(4-Chlorophenyl)-4-[4-(2.3-dibydroxypropyloxy)phenyl]-3-phenylbut-3-en-

b

-0}

|

The 2,2-dimethyl-[1,3]dioxolan ring is cleaved in the reaction.

10 E-isomer 'H NMR (CDCl3): 2.73 (t, 2H), 3.55 (t, 2H), 3.60-3.77 (m, 2H),
3.87-4.05 (m, 3H), 6.56 (d, 2H), 6.76 (d, 2H), 7.1-7.35 (m, 9H)

3-(4-Hydroxy-1.2-diphenylbut-1-enyl)phenol
The protecting THP-group is removed in the dehydration reaction.

7.isomer "H NMR (CDCI3): 2.73 (t, 2H), 3.55 (t, 2H), 6.4-7.4 (m, 12H)

15 d) Conversion of the hydroxy group of 3,3 .4-triarylbut-3-en-1-ols to chlorine

By thionyl chloride

(E)-(2-{4-[4-Chloro-1-(4-fluorophenyl)-2-phenylbut-1-enyljphenoxy} ethyl-

dimethylamine (No.1)

(E)-4-[4-(2-Dimethylaminoethoxy)phenyl]-4-(4-fluorophenyl})-3-
20 phenylbut-3-en-1-0l (0.8 g, 2 mmol) is dissolved in toluene (30 ml) and
thionyl chioride (0.7 g, 6 mmol) is added. The mixture is refluxed for an hour.




fromwhich the signal 7.03 (t, 2H) can be identified. Z-i r, ! VR
(CDC13): 2.79 (t, 2H), 3.60 (m 2H), 3.84 (dist.t, 2H), %P‘??“’F%ﬁ?idgt, 2H) ,
4.65 (s, 2H), 6.69 (t, 2H), 6.83 (dd, 2H), 6.91 (d, 2H), 7.00 20 7.45 (m
14H) from which the signal 7.20 (d, 2H) can be identified. 4-[4-(2-B

enzyl oxyet hoxy) phenyl | - 3, 4- bi s(4-chl orophenyl )-but-3-en-1-01 21 Cctober
2003 38 E-isonmer, '"H NWR (CDC13): 2.70 (t, 2H), 3.50-3.65 (m 2H), 3.75
(dist.t, 2H), 4.03 (dist.t, 2H), 4.59 48, 2H), 6.59 (d, 2H), 6.73 (d, 2H),
7.00-7.40 (m 13H) 3 4-Bis 4-chloro hen 1 -4- 4- 2-h drox ethox hen |
but-3-en-l1-ol 5 is produced as a sideproduct in the dehydration reaction of

1- [ 4- ( 2- benZhaluensdiparanidy pysparated The zrystallized hydiashlaidd saliethe- 1, 4- di ol .

E-isomer, 'H N . 13) 72 (t, 2H)., 3.50-3.65 ( , 80-3,96 (m
_4H), 6.59 (dro t,(&g.ﬁ%&’(faff azﬁ)tﬁew%%ww t"ﬁ?%ﬁﬁ@@@?@rfﬁeﬂ (g:Dc:13
+ MeOH-d4) : 02’7%5 éé., 2H), 3.56 (t, 2H), 3.95 (t,. 10 2H), 4.09 (t, 2H),
6.79 (d, 2H)" 659 (‘b‘, 2H), 7.01 (d, 2H), 7.05 (d, 2H), 7.16 (d, 2H), 7.19
(d, 2H), 3 4-Bis 4-Chloro hen 1 -4- 4- 2-dinmeth iam noethox hen 1
but-3-en-1-d | saltEviAR : ; 2.72
(t, 2H), 3.5%”5%\?1%%2%1,56‘%3 94 (tf: Q&@b{s(tgzg?)(?g(%zﬁfﬁhg %546(6(&,(2}9%%@97.06 (d,
2H), 7.1§ (dqdisRH2H)! 4281 (dist.o{ 9H) 2670 (d, ), (6185 2d))2H), i7sbhfy 2HNA.13al t, 'H
NVR (MeOHd4):), 2.77 (t, 2H), 3.03 (s, 6H), 3.53 (t, 2H), 3.65 (t, 2H),
4.42 (t, 2H)7.25(1895Hy, 7.3B)(dd,2¥B (d, 2H), 7.10 (d, 2H), 7.16 (d, 2H), 7.23
(d, 2H), 7.31 (d, 2H ‘

Using the same method the following compounds are prepared:

{Z)-(2- {4-{4-Chloro-1-(4-fluorophenyl)-2-phenylbut-1-enyljJphenoxy} ethyl-
dimethylamine (No. 2)

10 'HNMR (HCI salt, MeOH-d4): 2.93 (t, 2H), 2.99 (s, 6H), 3.42 (t, 2H), 3.61
(distt, 2H), 4.39 (dist.t, 2H), 6.73 (t, 2H), 6.88 (dd, 2H), 7.07 (d, 2H), 7.12—
7.22 (m, SH), 7.29 (d, 2H) i

(E)-(2- {4-[4-Chloro-1-(4-chlorophenyl)-2-phenylbut-1-enyllphenoxy} -
ethyl)dimethylamine (No. 3)

15 'HNMR (CDCI3): 2.30 (s, 6H), 2.66 (t, 2H), 2.91 (¢, 2H), 3.40 (1, 2H), 3.94
(t, 2H), 6.57 (d, 2H), 6.75 (d, 2H), 7.1-7.4 (m, 9H)

(2-{4-f4-Chloro-1,2-bis(4-chlorophenyl)but-1-

envl]phenoxv} ethylldimethylamine (No. 4 and 5)

E-isomer (No. 4), HClLsalt, '"H NMR (CDCI3): 2.90 (s, 6H), 2.94 (t, 2H), 3.40
20 (t, 4H), 4.38 (t, 2H), 6.59 (d, 2H), 6.78 (d, 2H), 7.06 (d, 2H), 7.19 (d, 2H),
7.23 (d, 2H), 7.35 (d, 2H)




4, 4- Bi s(4- hydr oxyeheny) - 3- phepyl but-3-en- | -ol 20 The prﬂté&lobgrgzoos
tetrahydropyranyl (THP) groups are renoved in the dehydratron reactio

H NV\R (CDC13): 2.76 (t, 2H), 3.54 (m 2H), 6.46 (d, 2H), 6.70 (d, 2H), 680
(d, 2H), 7.0-7.2 (m 7H) 21 Cctober 2003 4-(4-Chl orophen -4-(4-hvdrox 39
-3-phenyl but-3-en- | -ol 1 hen JT I The protecting THP-group is renoved in
t he dehydration reaction. E-isonmer 'H NWVR (CDC13): 2.65 (t, 2H), 3.45 (t,
2H), 6.29 (d, 2H), 6.49 (d, 214), 7.0047.15 (m b5H), 7.24 (d, 214), 7.33
(d, 2H) 5 Z-isomer'H NV\R (CDC13): 2.79 (t, 2H), 3.58 (t, 2H), 6.80 (d 2H) ,

3" i hytir oxy BrispmenhipnShaick sal Sk AN 0b), Te (0 380a¥ ciaid |~
% ‘3’]3"'(?“' 9, 34735 0, 350535 @o ADASEA 63, 2oy 5302, BVRGL TS S8 (o

-enyI ?ngnc()ﬂﬂ)ﬂ'ﬁbzrﬁdoégét?§5(@ g%gp@sﬂ? m)veg11 ﬂ]ghggmgrgii l)n _

reaction.

(E)-1-f4-( 2-Benzyloxyethoxy)phenyll-4-chloro-1-(4-fluorophenyl)-2-phenyl-
5  but-l-ene '

'"H NMR (CDCl3): 2.92 (t, 2H), 3.41 (t, 2H), 3.74 (dist.t, 2H), 4.01 (dist.t,
2H), 4.59 (s, 2H), 6.58 (d, 2H), 6.76 (d, 2H), 7.06 (¢, 2H), 7.10~7.40 (m, 12H)

(E)-1-[4-(2-Benzyloxyethoxy)phenyl]-4-chloro-1.2-bis(4-chlorophenyi)-but-

1-ene

10 'HNMR (CDCI3): 2.90 (t, 2H), 3.39 (1, 2H), 3.76 (dist.t, 2H), 4.04 (dist.t,
2H), 4.60 (s, 2H), 6.60 (d, 2H), 6.74 (d, 2H), 7.06 (d, 2H), 7.17 (d, 2H), 7.23
(d, 2H) 7.25-7.4 (m, 7H) |

4-Chloro- 1_—[4—( 2-chloroethoxy)phenyll-1.2-bis(4-chlorophenyl)-but-1-ene
(No. 6. and 7)

15 is prepared from 3,4—bis(4—chlorophenyl)-4-[4~(2-hyd:oxycthoxy)phenyl]but—

3.en-1-ol.

E-isomer (No.6), "H NMR (CDCI3): 2.90 (t, 2H), 3.39 (m, 2H), 3.73 (1, 2H),
4.10 (t, 2H), 6.59 (d, 2H), 6.76 (d, 2H), 7.10 (d, 2H), 7.17 (d, 2H), 7.23 (d,
2H), 7.33 (d, 2H)

20 Z-isomer (No. 7), "H NMR (CDCI3): 2.94 (t, 2F), 3.40 (t, 2H), 3.83 (t, 2H),

425 (t, 2H), 6.79 (d, 2H), 6.92 (d, 2H), 7.02 (d, 2H), 7.05 (d, 2H), 7.18 (d,
2H), 7.20 (d, 2H)

*

By triphenylphosphine-carbon tetrachloride




Z-isomer'H NMR (CDC13): 2.73 (t, 2H), 3.55 (t, 2H), 6.4-7 # %{s% 1 15 d)
Conversion of the hydroxy group of 3,3,4-triaryl but-3-en% 8 to orine
By thionyl chloride (E)-(2- 4- 4-Chloro- | - 4-fluoro hen | -2- hen | but - |
-en 1 keno eth |- dinethfamne (No.1)

(E)-4-[4-(2-D nmet hyl am noet hoxy) phenyl ] - 4- (4-fl uorophenyl)-3- 20

phenyl but - 3-en-1-01(0.8 g, 2 mml) is dissolved in toluene (30 m) and
thionyl chloride (0.7 g, 6 nmmol) is addgg. The mixture is refluxed for an
hour. 21 Cctober 2003 40 Toluene is partly evaporated. The crystallized
hydrochl ori de salt of the product is filtered off and the precipitate is
washed wi t h 1t@ 2®imetiifid 1\A]diakdlan-4eylrRth@6phenslHvehlornsl] -Ehachlorgve OH d4) :
2.90 (t, 2H), 2.92 (s, 6H), 3.40 (t, 2H), 3.49 5 (dist.t, 2H), 4.21
(dist.t, 2HphesylFa-phenybbmt-leens (d, 2H), 7.11 (t, 2H), 7.12- 7.22 (m 5H),
7.32 (dd, 2H) Usi ng the sane nethod the follow ng corrpounds are prepared:

(etzi&l(zd. met I(Iﬂpggfl %mhlr%l(Ogﬁoﬁﬁ%%%gglsgé$wF ca mmj génﬁyenoxy}
S ha L teprbon fertabhigtide 02 e, { Sifinoly ayft Bicityiaiiddlhed g, 68, 07 L1

{4 {4- Chs or Eﬂl’f‘lal%(léla& @fm@%ﬁﬂﬂoﬁaﬂ‘%ﬁh%r& is sffted!for HBH‘%Mrat
et hyl ) di Tret . H NMR (CDCL3): 2.30 (s, 6H), 2.66 (t, 2H),
g 217(2 2H)a§nb3cxﬁ(lelﬁlbera2drﬁe 3—(342 Diett ] 1 3@dﬁ>io[ai1,—4@|1‘h1ﬂtlﬁlx3z5pl(am,yl-ﬂl-l)

(m (4-?hlorophenyl) 3-phenyl-but-3-en-1-ol (0.2 g, 0.43 mmo}, prepared from 4-

(4—chlorophenyl)—4— [4-(2,3-dihydroxypropyloxy)phenyl]-3-phenylbut-3-n-1-ol
by protecting the diol group as acetonide) is dissolved in acetonitrile, added to
10  the reaction mixture and stirring is continued for additional 2 hours. Then the
solvent is evaporated and the residue is dissolved in 20 ml of methanol-water-
solution (8:2). Solution is extracted twice with petroleum ether (20 ml) at
boiling point. Petroleumn ether phases are combined and washed once again

with hot methanol-water solution. Yield 0.07 g.

15 E-isomer "H NMR (CDCI3): 1.37 and 1.41 (2s, together 6H), 2.91 (t, 2H),
3.40 (t, 2H), 3.70-4.14 (m, 4H), 4.39 (quintet, 1H), 6.56 (d, 2H), 6.76 (d, 2H),
7.05-7.4 (m, 9H)

¢) Removal of the protecting groups

(E)-2-{4-[4-Chloro-2-phenyl- 1-(4-fluorophenyl)but-1-enyl]phenoxy} ethanol
20 (No. 8)

(E)-1-[4-(2-Benzyloxyethoxy)phenyl]-4-chloro-1-(4-fluorophenyl)-2-
phenylbut-1-ene (400 mg, 0.8 mmol) is dissolved in toluene. Zn (106 mg, 1.6
mmol) and acetyl chloride (126 mg, 1.6 mmol) are added undfir nitrogen
atmosphere. The mixture is stirred at room temperature for 6 h. The mixture is

25 filtered and the solvent evapdrated. The residue is dissolved in 80 % aqueous




(2- {4-[4-Chloro-1, 2-bi s(4-chl orophenyl but-1-

enyl | phenoxy} et hyl )di rnet hyl am ne (No. 4 and 5) E-isoner %1[\%@093{2(1%] -salt,
"H NWVR (CDC13): 2.90 (s, 6H), 2.94 (t, 2H), 3.40 20 (t, 4H), 4.38 (t, 2H),
6.59 (d, 2H), 6.78 (d, 2H), 7.06 (d, 2H), 7.19 (d, 2H), 7.23 (d, 2H), 7.35
(d, 2H) 21 October 2003 41 Z-isonmer o. 5 HCl-salt, "H NVR (MeOHd4):), 2.95
(t, 2H), 3.41 (s, 6H ), 3.41 (t, 2H), 48-3.58 (m 2H) 4.56-4.65 (m 2H),
6.79 (d, 2H, 6.92 (d, 2H), 7.02 (d, 2™}, 7.05 (d, 2H), 7.19 (d, 2H),
7.22-(d, 2H) E)- 1-[4-(2-Benzylox ethox hen 1 -4-chloro-1- (4-fluoro hen 1

(ot orpedag cp&@ﬁ‘?ﬁ@%@% prbkigey the il giféd e ot o1y

7.06 (t, 2 ﬁar@ fﬂp dji%@haﬁa lsjévaporated Some water is added and the

[ 4- (2 Benzy % et oXy) p | -4-chloro-1 ", 2-bi s(4-chl orophenyl)_ but- 1-ene
10 "H NWR ( is Bxi%btéd 1nt8 H)hyl&céﬁtc{ f]:he&iﬁxtu& i dricdiand. the s@hent s 04
(dist.t, 2H), 4.60 (s, 2H), 6.60 6.74 (d, 2H), 7.06 (d, 2H), 7.17

(d, 2H), 7.28apgdtedMhepraduct.isipan wdlb)y ash ch:omatogTaphy (eluent

4- Chl oro-i-[4-(2-chl oroet hoxyphenyl ) -1, 2- bi s(4-chl orophenyl )-but-I-ene
(No. 6 ahd tojupmemathanad®: bk om

3, 4- bi s(4-chl orophenyl) 4-[ 4- (2- hydr oxyet hoxy) phenyl 1but- 3-en-1- ol .

LT SRR I s D) 1 s

(d.2H). 7288 6%s @ bH), 7.06 (t, 2H), 7.10-7.31 (m, 7TH)

Using the same method the following compound included in the mvention is

prepared:

10 (E)-2-{4-[(Z)-4-Chloro-12-bis(4-chlorophenyl)but-1-enyl]phenoxy} ethanol
{No. 9

'H NMR (CDCI3): 2.90 (t, 2H), 3.39 (t, 2H), 3.85-4.05 (m, 4H), 6.61 (d, 2H),
6.77 (d, 2H), 7.07 (d, 2H), 7.1-7.26 (m, 4H), 7.35 (d, 2H)

(E)-3- {4-[(Z)-4-Chloro-1-(4-chlorophenyl)-2-phenyl-but-1-enyljphenoxy} -
15 propane-1.2-diol (No. 10)

1-(2,2-Dimethyl-[1,3]dioxolan-4-ylmethoxy)phenyl-4-chloro-1-(4-
chlorophenyl)-2-phenyl-but-1-ene (0.5 g, 1.0 mmol) is dissolved in ethanol
| and 2 N aqueous hydrogen chloride (5 ml) is added to the solution. The
mixture is heated to 40 °C and stirring is continued for an hour. Then ethanol
20 is evaporated and the product is extracted in toluene, which is washed with

water, dried and evaporated to dryness. Yield 0.45 g.

'H NMR (CDCI3): 2.91 (t, 2H), 3.41 (t, 2H), 3.60-4.15 (m, 5H), 6.56 (d, 2H),
6.77 (d22H), 7.1-7.4 (m, 9H)




20 Z-isomer (No. 7), " HNWR (CDC13): 2.94 (t, 2H), 3.40 421t Cl%l;g,, 83 (t,
2H), 4.25 (t, 2H), 6.79 (d, 2H), 6.92 (d, 2H), 7.02 (d, I—ﬁj . d, 2H),
7.18 (d, 2H), 7.20 (d, 2H) By triphenyl phosphi ne-carbon tetrachl oride 21
Cct ober 2003 42 1-(2,2-Dinethyl-[ 1 3 ] dioxol

an- 4-yl met hoxy) phenyl - 4-chl oro-1-(4-chloro_ hen 1 -2-hen |-but- | -ene
Tri phenyl phosphine (0.19 g, 0.73 mol )tyis “dissolved in acetonitrile (4
m). Carbon tetrachloride (0.237 g, nmol ) and triethyl armne (0.043 g,
0.43 5 mol) is added to the solution and the mxture is stirred for half
an hour at nbi ei%t t enper at ure.

4-(2,2-Dinme ,23] di oxol an- 4-yl net hoxy) phenyl - 4-
(4-chorophenyl) - 3- phenyl - but-3-en-1-0ol (0.2 g, 0.43 mml, prepared from 4-
(4-chorophenyl)-4-[4-(2, 3-di hydr oxypr opyl oxy) phenyl ] - 3- phenyl but - 3- n- 1- ol
by protecti gy Ak #iof OLN-[EAS22¢REINMIRY di 6x fbEEAL¥edl Jpheaogt oni tril e,
added to 10"thé rteaction mxture and stirring 1s continued tor additional 2
hours. Thendebgratéwéssrent is evaporated and the residue is dissolved in 20
m of methanol -water- solution (8:2). Solution is extracted twice with
petrol eum et her (20 n1) at boi | i ng poi nt. Petrol eum et her phases are

conmbi ned and.43is{4d 3 ppheoyhle3-phenddnit=3ngmdrok ol uti on. Yiel d

0 07 g 15 E-isomer’ HNI\/R (CDClS) 1 37 and 1.41 (2s, together 6H), 2.91 (t,

oV (o Songs repat o D bidA g Biengn P Rb b siont log Suatek S 27 14
[4- Chl or 0- 24RERY bendyl A Brdrh SRRARRREMY PREkadiod ARNREEREND B hRagéd 20 (No

described in the example 1a.

H NMR (CDCI3): 2.78 (t, 2H), 3.59 (q, 2H), 3.74, 3.84, 4.02 and 4.17 (4
dist.t, together 8H), 4.59 (s, 2H), 4.65 (s, 2H), 6.56 (d, 2H), 6.76 (d, 2H), 6.91
10 (d, 2H), 7.09-7.40 (m, 17H)

¥

Using the same method the following compounds are prepared:

(E)-4-[4-(2-Benzyioxyethoxy)phenyl]-4-(4-chlorophenyl)-3-phenyl-but-3-en-
1ol

'H NMR (CDCI3): 2.74 (t, 2H), 3.56 (t, 2H), 3.71-3.76 (m, 2H), 3.98-4.03
15  (m, 2H), 4.60 (s, 2H), 6.57 (d, 2H), 6.75 (d, 2H), 7.10-7.40 (m, 14H)

(Z)-4-[3-(2-Benzyloxyethoxylphenyl]-3,4-diphenyl-but-3-en-1-ol

'H NMR (CDCI3): 2.75 (t, 2H), 3.58 (t, 2H), 3.63-3.66 (m, 2H), 3.81-3.85
(m, 2H), 4.55 (s, 2H), 6.47-7.40 (m, 19H)

I




(E)-1-[4-(2-Benzyl oxyet hoxy) phenyl]-4-chloro- | -(4- quoQﬂg5§g¥% %ﬁéS
phenyl but-1-ene (400 ng, 0.8 mml) is dissolved in toluene 1

nmol ) and acetyl chloride (126 ng, 1.6 mmol) are added under nltrogen

at nosphere. The m xture is stirred at roomtenperature for 6 h. The m xture
is 25 filtered and the solvent evaporated. The residue is dissolved in 80
% aqueous 21 COctober 2003 43 nethanol containing 5 % of sodi um hydroxi de.
The mixture is stirred at room tenpera#dre for 2 h and nethanol is
evaporated. Sone water is added and the product is extracted into ethyl
acetate. The n1x= ) Ihe product

Is purified z Ll aa; SEY S i a3 aisohooc 9:1). "H NWR
(CDC13): 2.92 (t, 21 1, ), 3. 41 (t ZFD 3 87 3. 95 (n1 4H), 6.57 (d,, 2H)

; offoémdngz?mmpmq gg&rgpzfﬁ%%{usﬁ% G mzmqﬁésgggag B, e
(coci3). 2. SPRE T HL-hyaRBbbAR>s, ARGy peta g Bl tpidpfinftionty H 77

(d, 2H), 7 QestAbed il US7pa1317t Iﬁﬁ 4,996,22H), and %h{dioethbﬂl nefyl3ulfide.Z
-4-Chloro-1- 4-chloro hen | -2- hen I-but-I | henox - 15 pro ane-1

2-diol (No. 10 1-(2,2-D inethyl- %
di oxol an54- y'HrhMR@%lar)y]Z-lﬂl(sh HDo’Z-75 (t, 2R, 2.79 (t, 2H), 3.59 (q, 2H), 4.02

and 2N aaucbatFE e oo VOn 6o b 205, A0S T4B4ERaDL " he Sl uti o, The

(Z)-4-[4-(3-Benzyloxypropoxy)phenyl}-3.4-diphenyl-but-3-en-1-ol

is prepared by the same method using benzyl 3-bromopropyl ether as a

reagent.

10 'HNMR (CDCI3): 2.00 (quint., 2H), 2.75 (t, 2H), 3.59 (2x t, 4H), 3.95 (1,
2H), 4.48 (s, 2H), 6.54 (d, 2H), 6.78 (d, 2H), 7.11-7.40 (m, 15H)

(E)-4-(4-Chlorophenyl)-3-phenyl-4-(4-{2-[2-(tetrahydropyranyloxy)ethoxyl-

ethoxy!phenyl)but-3-en-1-ol

NaH (0.09 g, 2.69 mmol) is mixed with dimethylformamide (DMF) (30 ml).
15  (E)-4-(4-Chlorophenyl)-4-(4-hydroxyphenyl)-3-phenylbut-3-en-1-ol is
dissolved in the solution and the mixture is heated to 60 °C.and stirred for
. half an hour. 2-[(2-(Tetrahydropyranyloxy)ethoxy]ethyl chloride (0.83 g, 4.03
mmol) dissolved in DMF (5 ml) is added to the solution and heating is
continued for 3 hours. Saturated aqueous ammonium chloride solution (30
20 ml) and toluene (30 ml) is added to the cooled reaction mixture and stirring is
continued for 10 minutes. Layers are separated and aqueous layer is extracted
with toluene (30 ml). Toluene phases are combined and washed with 2 N
aqueous sodium hydroxide and three times with water. Organic phase is dried

and evaporated to dryness. Yield 1.4 g, 99 %.




m xture is heated to 40 C and stirring is continued for ?a%ﬁmﬁiaﬁn
et hanol 20 is evaporated and the product is extracted in Toluene, ich is
washed with water, dried and evaporated to dryness. Yield 0.45 g. IH NWR
(CDC13): 2.91 (t, 2H), 3.41 (t, 2H), 3.60-4.15 (m 5H), 6.56 (d, 2H), 6.77
(d; 2H), 7.1-7.4 (m 9H) 21 Cctober 2003 44 Exanple 2 a) O alk. lation of
4- (1, 2-di aryl - 4- hydrox_ybut -1 -enyl ) phenol derivatives 4 4-Bis[4
(2-benzy|oxyethoxy)phenyl]-3-pheny| but48&-en-1-ol 5 is prepared from

4, 4- bi s(4- hydr oxyphenyl ) - 3- phenyl but - 3--en-1-0l1 (exanple 1Ic) and benzyl

2- bronDethyI ether by PTC reaction according to the nethod described in

t he exanpl e 'H NMR (CRGL3):00403).90 ing $H); 2. 7QI-@ 213}, 304-3eP4 () 10H),2495-3. 84,

Ca, 21y & 760 i, D), 4.55 6. 16D, 656 (ah pr05.30 3 4D 105755 RuoB) t no came

met hod the foll ow ng conpounds are prepared (E)-4-[4-(2 -

Benzv] oUet hoxy) pbenyl ] - 4- (4-chl gLopheRyl ) - 3: phenyl -but-3-en- 1-01 '"H NWR
(CDC13): 2.74 (t, 2H), 3.56 (t, 2H), 3.71-3.76 (m 211), 3.98-4.03 15 (m
2H), A4. 60 (sUszﬁgﬁhe ﬁtrﬁﬁn‘(ed;loiﬁbe followsng dompegmdsrareprepasd{ m  14H)

y)enyl | - 3, 4-di phenyl -but-3-en-1-01 (2)-4-[3-(2-BeM oxyet hoxnh rH NWVR

555 (% 2&Mﬁ%ﬁ%{m},ﬁmmsloxy%gams]-81 3.85 (m 24,

5 ethoxy)}phenyl)but-3-en-1-ol

is prepared by the same method as previous compound starting from
4-(4-hydroxyphenyl)-3,4-diphenyl-but-3-en-1-ol (preparation described in US
patent no. 4,996,225) and 2-[2-(tetrahydropyranyloxy)ethoxy]ethyl chloride

'H NMR (CDCI3): 1.40-1.91 (m, 6H), 2.74 (t, 2H), 3.4-4.0 (m, 12H), 4.61
10 (m, 1H), 6.55 (d, 2H), 6.77 (d, 2H), 7.05-7.35 (m, 10H)

4-(4-Fluorophenyl}-3-phenyl-4-(4- {2-[2-(tetrahydropyranyloxy)ethoxy]-

ethoxv}phenyl)buit-3-en-1-ol

E-isomer "H NMR (CDCl3): 1.38-1.90 (m, 6H), 2.75 (t, 2H), 3.32-4.03 (m,
10H), 4.00 (m, 2H), 4.62 (m, 1H), 6.56 (d, 2H), 6.75 (d, 2H), 7.04 (t, 2H),
15 7.00-7.20 (m, SH), 7.27 (dd, 2H)

Z-isomer "H NMR (CDCI3): 1.40-1.90 (m, 6H), 2.79 (t, 2H), 3.43-4.03 (m,
. 10H), 4.15 (m, 2H), 4.65 (m, 1H), 6.69 (t, 2H), 6.83 (dd, 2H), 6.90 (d, 2H),
7.05-7.20 (m, SH), 7.19 (d, 2H)

(2)-4-{4-(2.2-Dimethyl-[1,3)-dioxolan-4-ylmethoxy)phenyl]-3 4-diphenylbut-3-
20 en-l-ol




21 Cctober 2003 45 Z -4- 4- 2-Meth Isulfan lethox hen 1 %é%
| -but-3-en-1-0ol The conpound is prepared by using the net escrlobed in
the exanple la starting from

4- (4- hydr oxyphenyl ) - 3, 4-di phenyl . -but-3-en-1-0ol (preparation described in
US patent no. 4,996, 225) and 2-chl oroet hyl rret hyI sulfide. 5 'H NWR
(CDC13): 2.16 (s, 3H), 2.75 (t, 2H, ZZ 3.59 (q, 2H), 4.02 (t,
2H), 6.55 (d, 2H), 6.79 (d, 2H), 7057 O(m IC]—I) Z -4- 4- 3-Benz lox ro
ox hen | ~3 4-di hen |-but-3-en-|- is prepared by the sane nethod u3|ng

benzyl 3-br r IyR;j 3.58. (0% H{yui nt .
2.75 (t H @%M{;Dggﬁ? L3t aﬂﬂﬁ)&ﬁg&g 0‘?&9“%# ﬁg@ (9 e (d,’
2H) 6.78 (@.7@129.10F ?tﬂ@9(@ﬁmkﬁ|‘ﬂH§ 6.46 (4; m)ms b@rm) 731@«@140 4- 4-
2- 2- tetrah dro n [ox ethox - ethoxy phenyl ’but 3-en-1I- NaH (0.09 g,
2.69 mol) im,10kgd with di net hyl formam de (DWF). (30 m). 15
(E)-4-(4-Chl orophenyl) -4-(4-hydroxyphenyl) - 3- phenyl but 3-en-1-ol is
di ssolved in the sol utlon and t he mxture S heated to 60 C and tirred for
hal f an houd4-[1-(@¢Chlomephen 3 ] S : .
4.03 1) solvedlnDIVF(S n1) IS addedtothe solutlon and heating is
conti mr;mg &Lﬁ%«‘i{s. Sat ur at ed aqueous anmoni um chl oride solution (30 20
m) and toI uene (30 mM) is added to the cool ed reaction m xture and

stirring is; I éﬁ’?" i eous

| ayer is ext rége{btadéw EHF{{P (%ﬂ:ﬁg?gﬂl(ié@ﬁ%tﬂﬁyﬁ%cﬁg g@j 3?‘%%%%%% and
washed wi th 12,Nexagiptoue) ardethyl Iﬂui‘é’fh@éééiﬁte%doid’iﬂgﬁ) thermcwﬁd& vat er .
Organic phase is dried and evaporated to dryness. Yield 4 g, 99 %

described in the example 1a using NaH as a base.

E-isomer "H NMR (CDCI3): 1.25 (t, 3H), 2.74 (t, 2H), 3.57 (t, 2H), 4.22 (q,
10 2H), 4.48 (s, 2H), 6.56 (d, 2H), 6.77 (d, 2H), 7.0-7.4 (m, 9H)

Z-isomer 'H NMR (CDCI3): 1.31 (t, 3H), 2.78 (t, 2H), 3.58 (1, 2H), 4.29 (q,
2H), 4.63 (s, 2H), 6.79 (d, 2H), 6.89 (d, 2H), 6.98 (d, 2H), 7.15-7.30 (m, 7H)

b) Conversion of the hydroxyl group to chlorine

1,1-Bis[4-(2-benzyloxyethoxy)phenyl]-4-chloro-2-phenyl-but-1-ene

15  Conversion of the hydroxy group to chlorine is carried out using thionyl

chloride as a reagent according to the procedure described in the example 1d._

'H NMR (CDCI3): 2.94 (t, 2H), 3.42 (t, 2H), 3.73 and 3.83 (2 dist.t., together
4H), 4.00 and 4.16 (2 dist.t., together 4H), 4.58 (s, 2H), 4.65 (s, 2H), 6.56 (d,
2H), 6.76 (d, 2H), 6.92 (d, 2H), 7.10-7.40 (m, 17H)

20  Using the same method the following compounds are prepared:




21 October 2003 46 Z 'H NMR (CDC13): 1.40-1.90 (m 6H) 7
3.4-3.94 (m 10H), 3.95- 4.05 (m 2H), 4.55 (m 1H), ?@C&’E%% 74 (d,

2H), 7.05-7.3 5 (in, 9H) Using the same nethod the foI | owi ng conpounds are

prepared: -3.4-Di phenvl-4-(4- {2-1(2-(tetrahydropyranyl oxy)ethox 5 ethoxy I

phenyl )but-3 -en-1-0l is prepared by the sane nethod as previous conpound

starting from 4-(4-hydroxyphenyl) -3, 4-di phenyl -but-3-en-1-0ol (preparation

described in US patent no. 4,996, 225) 4hd

2-[2-(tetrahydr opyr anyl oxy) et hoxy] et hyl chloride 'H NVR (CDC13): 1.40-1.91
. 6

(m 6H, 2. , 5 , 3 -40 12}

6.77 (d, 2 oyl :

tetrah dro x ethox - et hoxy} phenyl)but-3-en- | -ol E-isoner’ H NVR
(CDC13): 1.38X. 90 (m 6H), 2.75 (t, 2H), 3.32-4.03 (m 10H), 4.00 (m
2H), 4.62 (m 1H) 656(d 2H), 6.75 (d, 2H), 7.04 (t, 2H), 15 7.00-7.20
(m 5H), 7. 3% izsone 21h B (¢, D) 3)71-B. A0, 29),(3198-64D3 2. 79 (t,
2H),343403(m H? ITEFH'){ (465 mll—l)ﬁ.ih 629(t, 2H), 6.83

(dd, 2H), 6(902ED), ABEs, 310, G5 T(SRE6 T4, ZH)10.1047 rm, (2K, ( 4- (2
2-Dimet hyl - {1, 33j - - di oxol an- 4- yhnet hoxy)phenyl s-3, 4-di phenyl but 3- 20

en-1-ol 21 Cctober 2003 47 "H NMR (CDC13): 1.37_an t oget her 6
2.75 (t,52 -4-Clglore-1- -methylsulfanylet ox henyl 1(21411 hen f%uf—l en% .

o.11

' NMR (CDCl3): 2.16 (s, 3H), 2.79 (t, 2H), 2.92 (t, 2H), 3.42 (t, 2H), 4.01
(t, 2H), 6.55 (d, 2H), 6.78 (d, 2H), 7.05-7.45 (m, 10H)

(Z)-1-[3-(2-Benzyloxyethoxy)phenyl]-4-chloro-1.2-diphenyl-but-1 -ene

10 'HNMR (CDCI3): 2.92 (t, 2H), 3.41 (t, 2H), 3.63-3.67 (m, 2H), 3.81-3.85
(m, 2H), 4.55 (s, 2H), 6.47-7.40 (m, 19H)

(Z)-1-[4-(3-Benzyloxypropoxy)phenyl]- 4-chloro-1,2-diphenyl-but-1-ene

I NMR (CDCI3): 2.0 (quintet, 2H), 2.92 (t, 2H), 3.42 (1, 2H), 3.59 (t, 2H),
3.94 (t, 2H), 4.48 (s, 2H), 6.54 (d, 2H), 6.78 (d, 2H), 7.11-7.40 (m, 15H)

15  {4-]4-Chloro-1-(4-chlorophenyl)-2-phenylbut-1-enylJphenoxy} acetic acid

ethyl ester and the corresponding acid (No. 12 and 13)

E-isomer, ethyl ester '"H NMR (CDCI3): 1.25 (t, 3H), 2.91 (t, 2H), 3:41 (1,
2H), 4.21 (q, 2H), 4.49 (s, 2H), 6.57 (d, 2H), 6.77 (d, 2H), 7.0-7.4 (m, 9H)

The ester is hydrolyzed to the corresponding acid in 80 % aqueous methanol

20 containing 5 % of sodium hydroxide.

E-isomer, acid (No. 12) 'H NMR (CDCI3): 2.91 (t, 2H), 341 (t, 2H), 4.47 (s,
2H), 6.58 (d, 2H), 6.78 (d, 2H), 7.0-7.4 (m, 9H)




3.70-4.10 (m 4H), 4.39 (quintet, 1H), 6.56 (d, 2H), 6.78,(4d
7.10-7.40 (m 10OH) L4-[ 1- 4Chl orophenyl -4-hydroxy 2- pheny
1-enyl | phenoxy} acetic acid 5 ethyl ester is prepared from
4- (4-chl orophenyl ) - 4- (4- hydr oxyphenyl ) - 3- phenyl but - 3-en- 1-ol (exanple Ic.)
and et hyl bronoacetate according to the procedure described in the exanple
1 a using NaH as a base. E-isoner 'H NWMR (CDC13): 1.25 (t, 3H), 2.74 (t,
2H), 3.57 (t, 2H), 4.22 (q, '10 2H), 4.438 (s 2H) , 6 56 (d 2H) , 6 77 (d,
2H), 7.0-7.4 (m 9H) Z-isomer 'H NWMR (CDC13): 1.31 (t, , 2. 78 t, 2H) ,

(a2t MM@%@@@ @%i@ﬁﬂ&éi% 2893?, Cm or?n?
éoﬁverBls?gﬁ gﬁfﬁ?ﬁy@d?wsgtg& égg%%%tdﬁ@hkgjlg r’rl dggdﬁ&ﬁ?mg El onyl

chl ori de as 7 gxqrﬁgmg according to the procedure described in the exarrpl e
id. "HNWR ( 3) 94 (t, 2H), 3.42 (t, 2H), 373and383(2d|st
together 4H), 4.00 and 4. 16 22 dist.t., together 4H), 4.58 (s, 2H), 4 65

(s, 2H), 6. Pisother, il (No. 18) HNIQIE%)(CIBCQ@ edhs5 @H)lH)B 407, 2H), 4ra5 (1;7H) 20
Usi ng the sane net hod the foll ow ng Egounds are repared 21 COct ober 2003

48 E)-1-5 428D Béiﬁz(\dl, aﬂ)e6ﬂé>(d12ﬁh,e6 ﬂ& i3H) TcH-of- O(m, TH)
- (4-chl orophenvl)-2-phenyl -but "H NMR (CDC13): 2.91 (t, 2H), 3.40 (t, 2H),

3.71-3.76 ( r&)—zlQ—Dlghegr?vl-ti-oﬁl0ro—4—(4- {2-[2-(tetrahydropyranyloxy)ethoxyl-

«i:tgg 2003

ethoxy}phenvi)-but-1-ene

Conversion of hydroxy group to chlorine is carried out using Ph3P and CCl4

as reagents according to the procedure described in the example 1d.

10 'HNMR (CDCI3): 1.30-1.90 (m, 6H), 2.92 (t, 2H), 3.42 (t, 2H), 3.4-4.0 (m,
10H), 4.62-4.65 (m, 1H), 6.55 (d, 2H), 6.77 (d, 2H), 7.05-7.35 (m, 10H)

Using the same method the following compounds are prepared:

(Z)-4-[4-(4-Chloro-1,2-diphenyl-but-1-enyl)phenoxymethyl}-2,2-dimethyl-

{1.3]dioxolane

15 'HNMR (CDC]3): 1.37 and 1.41 (2s, together 6H), 2.91 (t, 2H), 3.41 (t, 2H),
3.7-4.1 (m, 4H), 4.39 (quintet, 1H), 6.55 (d, 2H), 6.77 (d, 2H), 7.10-7.41 (m,
10H)

(E)-1-(4-{2-[(2-Chloroethoxylethoxy} phenvl)-4-chloro-1-(4-chloro-
phenyl)-2-phenyl-but-1-ene (No. 14)

20  The tetrahydropyranyloxy group is also converted to chlorine in the reaction.

'"HNMR (CDCI3): 2.94 (¢, 2H), 3.43 (t, 2H), 3.65 (dist. t, 2H); 3.8-3.85 (m,
4H), 4.0-4.06 (m, 2H), 6.60 (d, 2H), 6.78 (d, 2H), 7.10-7.40 (m, 9H)




r 2H), 4.60 (s, 2H), 6.57 (d, 2H), 6.75 (d, 2H) 7.10- H 5
Chloro-1- 4- 2-meth Isulfan |l ethox hen 1 - di hen%g%?g%zgrbé 0.11
MR (CDC13): 2.16 (s, 3H), 2.79 (t, 2H, 2. 92 (t 2H), 3.42 (t, 2H),

(t, 2H), 6.55 (d, 2H), 6.78 (d, 2H), 7.05-7.45 (m 10H) (2 -

(2- BenzUet hoxy) phenyl | - 4- chl or o- 1, 2- di phenyl -but-i-ene 10 ' H N\R
CDC13): 2.92 (t, 2H), 3.41 (t, 2H), 3.63-3.67 (rn, 2H), 3.81-3.85 (m
2H), 4.55 (s, 2H), 6.47-7.40 (m 19H) Z¥61-[4-(3-Benzylox a ropoxv)phenvl| -
4-chl oro-1 ~2-di phenyl -but-I-ene 'H NWVR (CDClB): 2.0 (qU| ntet, 2H), 2.92
(t, 2H), 3.42 (t, 2H), 3.59 (t 2H), 6.54 (d,
2H), 6.78 (dE)XAH4-{2-[2-Chlerpethexyie 3 ploged -64-fluoker or opheny |
- 2- phenyl but - | e{1 Reno‘ i cetl aT d et hyI ester and the correspondi ng
acid (No. 1%&3@@—@%&QQMter "H NMR (CDC13): 1.25 (t, 3H),
2.91 (t, 2H), 3.41 (t, 2H), 4.21 (q, 2H, 449(s 2H), 6.57 (d, 2H), 6.77
(d, 2H), I ng acid
in 80 %aqucel](; us m&%%ﬁm%oﬁghﬁu nlsr?g% 0 (gtt)%lel&m eéﬁg&?%éﬁ%ﬂ@l soner,
acid (No.-12)."H NMR (CDC13): 2.91 (t, 2H), 3A1(4 2H), 4.47 (s, It 2H),
6.58 (d, 2H)'H MR (CHCBY 2.91-@- 71 340 (1228, BleDidiebar 289087495 85 (m,

5 4H), 4.01 (distt, 2H ), 6.57 (d, 2H), 6.76 (d, 2H), 7.06 (t, 2H), 7.09-7.22 (m,
5H), 7.27 (dd, 2H)

n)
- 4-
"H N
.01
-f3-

- ¢) Removal of the protecting groups

2-(4- {4-Chloro-1-[4-(2-hydroxyethoxy)phenyl]-2-phenyl-but-1-envi} -
phenoxy)-1-ethanol (No. 16)

10  The benzyl groups are removed using Zn and AcCl as reagents according to

the method described in the example le.

'H NMR (CDCI3): 2.95 (t, 2H), 3.42 (t, 2H), 3.80-4.20 (m, 8H), 6.56 (d, 2H),
6.78 (d, 2H), 6.92 (d, 2H), 7.10~7.26 (m, 7H)

Using the same method the following compounds included in the invention

15 are prepared:

(E)-2- {4-[4-Chloro-2-phenyl-1-(4-chlorophenvylbut-1-enylJphenoxy} ethanol -
0. 17

'H NMR (CDCI3): 2.92 (t, 2H), 3.41 (t, 2H), 3.80-4.00 (m, 4H), 6.57 (d, 2H),
6.77 (d, 2H), 7.10~7.40 (m, 9H)

20 (Z)-2-[3-(4-Chloro-1,2-diphenyl-but-1-enyl)phenoxy]ethanol (No. 18)




Z-isoner, ethyl ester "H NWR (CDC13): 1.31 (t, 3H), 2. 952%(1)00%5%[, (%42 (t
2H), 4.30 (q, 2H), 4.65 (s, 2H), 6.79 (d, 2H), 6.91 (d 82 3

7.15- 7.30 (m 7H) Z-isomer, acid (No. 131'H NMR (CDC13): 2.95 (t, 2H),

3.41 (t, 2H), 4.65 (s, 5 2H), 6.79 (d, 2H), 6.94 (d, 2H), 6.98 (d, 2H,
7.10-7.30 (m 7H) (2)-1 2-D phenyl -4-chl oro-4-(4-

{2- [2 (tetrahydrop)ranyl oxy) et hoxy_1_ et hox hen 1 -but- | -ene Conversion
of hydroxy group to chlorine is carried Shut usi ng Ph3P and CCl4 as
reagents according to the procedure described in the exanple 1 d. 10 "H NMR

5054 05 (ni MR GRGSTE 931 31, 3410 28076 280 o aps g 07 e

~ same net hod ﬁlhe fy¢! | owi ng conpounds are prepared Z -4- 4- 4- ChI oro-1
2-dihen | -b f4 n 1 henox eth 1 -2 2-dinmeth I- (1, 31di oxol ane 15 'H NWR
(CDC13): 1.37 and 1.41 (2s, together 6H), 2.91 (t, 2H), 3.41 (t, 2H),

3.7-4.1 (m (#p- (A 4-((§%Hbfﬁ-$t2rd nyfbub -l oxPlethioxyd et 010- 7. 41
- (m 10H) (B)-TI-(- oroet hox [ el

t hoxy) nhenyl1pj4-chl oro-i-(4-chl oro- phenyl)-2-phenyl -but 1-ene (No. 14) 20
The tetrahydropyranyl oxy group is also converted to chlorine in the :

reaction. '"HNM (CDCL3 2.94 (t 4 5
3. 8- 3. 855 mTh&ﬂesrathrop;raom Qtlilfs§ mlea‘eedﬁwl‘bﬁﬂﬁﬁfﬁﬁf%s% fge "g@éh&é 7. 10 7 40

(m 9H) 21 Qctoher, 2003 5 1-(4 (2-]
- Chl or oet ho%f‘é"t‘b%% ﬁéﬁ?‘i“}’@ 1&hl oro- 1- (4 f 1 uor o-
phenyl) - 2- phenyt - but -1 -ene (No. U)
'H NMR (CDCI3): 2.92 (t, 2H), 3.41 (t, 2H), 3.61, 3.68, 3.77 (3 dist.t, 6H),

4.00 (dist.t, 2H), 6.56 (d, 2H), 6.78 (d, 2H), 7.1-7.4 (m, 10H)

Using the same method the following compound included in the invention is

10  prepared:

(Z)-3-[4-(4-Chloro-1,2-diphenyl-but-1-enyl)phenoxylpropane-1.2-diol (N 0.
20)

'H NMR (CDCI3): 2.92 (t, 2H), 3.41 (t, 2H), 3.58-4.10 (m, 5H), 6.53 (d, 2H),
6.78 (d, 2H), 7.10-7.41 (m, 10H)

15 Example3

a) (Z2)-4-[4-(2-Imidazol-1-yl-ethoxy)phenyl]-3.4-diphenyl-but-3-en-1-ol

(Z)-4-[4-(2-Bromoethoxy)phenyl]-3,4-diphenylbut-3-en-1-ol (preparation
described in US patent no. 4,996,225) (4.97 g, 0.0117 mol) is dissolved in
methyl ethyl ketone (50 ml) and potassium carbonate (4.8 g, 0.035 mol) and

20  imidazole sodium salt (2.11 g, 0.0234 mol) is added to the solution. Mixture
is stirr;d and refluxed for five hours. Then the solution is filtered and the

filtrate is evaporated to dryness. The residue is dissolved in ethyl acetate,




The tetrahydropyranyl oxy group is also converted to chlo t
reaction. 'H NVR (CDC13): 2.91 (t, 21-1), 3.41 (t, 2H), 36@‘;*%@9’%6%3 2H)

3.74-3.85 (m 5 4H), 4.01 (dist.t, 2H), 6.57 (d, 211), 6.76 (d, 2H), 7.06
(t, 211), 7.09-7.22 (m 5H), 7.27 (dd, 2H) c) Renoval of the protecting
groups 2-(4- {4-Chloro- |-[4-(2-hydroxy__ethoxy)phenyll-2-pheny_I|-but-

| --enyl} phenoxy-I|-ethanol (No. 16) 10 The benzyl groups are renoved using
Zn and AcCl as reagents according to tHhe nethod described in the exanple
le. "H NWR (CDC13): 2.95 (t, 211) 3 42 (t, 2H), 3.80-4.20 (m 8H), 6.56
(d, 2H, 6.78 (d,

met hod t he Wh@@\ﬁ“ﬁé“l_%&[rg@?ﬁ%’b‘ SPﬁ Hﬁé‘qxgd‘{iié“tlgﬂéﬂ%%mu%%?%f éggﬁizgg‘? ed: E

-2- 4- 4-Chloro-2- h or enlb

(Lgo. 'H NVANE EHPRYR ?Cdz 9‘%’%‘?33 }gh\? “’Sé s rte"wfﬁ%lﬁggi é‘B &%”?&“
(d, 2H, 7.40 (m 9H 20 .

(2)-2-]3- (4t@f§é€8{l§%gt8§1tﬁ%nyl but - | - enyl ) phenoxy] et hanol (No. 18) 21

Oct ober 2003 51 'H NWR (CDC13): 2.93 (t, 2H), 3.41 (t, 2H), 3.70-3.80 (m
4H), 6.40- 71HONM CD‘Clb') Z.753t, 2H),8-59di. oraHy, 40 T{ditter) Y423 -en 1
henox et hox et hanol (No.” 12) 5 The tetrahydropyranyl ether is cleaved with
H+l Et OH Sisi gdist. he2Hipt 6161 (d, 2H), 6.79 (d, 2H), 6.97 (s, 1H), 7.03 (s, 1H), 7.05-7.40

(m, 10H), 7.51 (s, 1H)

,657

(Z)-4-[4-(2-Methylaminoethoxy)phenyl]-3.4-diphenylbut-3-en-1-ol

(Z)-4-[4-(2-Chloroethoxy)pheny!}-3,4-diphenylbut-3-en-1-0l (prepared as
(Z)-4-[4-(2-bromoethoxy)phenyl]-3,4-diphenylbut-3-en-1-ol preparation of

10  which is described in US patent no. 4,996,225)(2.0 g, 0.0052 mol) and methyl
amine in 40 % aqueous solution (5 ml, 0.065 mol) is mixed with
dimethylformamide (8 ml). Mixture is heated in a sealed tube at 60 °C for 8
hours. To the mixture is added 60 ml of water and extracted with ethyl
acetate. Ethyl acetate phase is washed with aqueous 2 N hydrogen chloride

15 solution. Water phase is made alkaline with 2 N sodium hydroxide solution
and extracted with ethyl acetate. Ethyl acetate phase is washed with water,
dried with magnesium sulfate and evaporated to dryness. Yield 1.5 g.

'H NMR (CDCI3): 2.39 (s, 3H), 2.70 (t, 2H), 2.84 (t, 2H), 3.48 (t, 2H), 3.93
(t, 2H), 6.59 (d, 2H), 6.77 (d, 2H), 7.10-7.40 (m, 10H )

20  b) (Z2)-4-(4-{2-[(2-Benzyloxyethyl)methylamino]ethoxy} phenyl)-3 4-

diphenyl-but-3-en-1-o}

Prepared by using the same PTC method as in the example 1a using benzyl

2-bromoethyl ether as a reagent.

L3




described in the exanple 1 e. "H NWVR (CDC13): 2. 92 (t,
3.61, 3.68, 3:77 (3 dist.t, 6H), 4.00 (dist.t, 6. 5? Qa"ééﬁi@? 78 (d

2H), 7.1-7.4 (m 10H) Using the sanme nethod t he foI | ow ng corrpound i ncl uded
in the invention is 10 prepared: Z -3- 4- 4-Chloro-1 2-dihen |-but- |l-en 1
henox ro ane-1 2-diol (No. 20 "H NWR (CDC13): 2.92 (t, 2H), 3.41 (t, 2H),
3.58-4.10 (m 5H), 6.53 (d, 2H), 6.78 d, 2H), 7.10-7.41 (m 10H) 15
Exanple 3 a) Z -4- 4- 2-1mdazol- |- &8hox hen 1 -3 4-dihen I-but-3-en- |
-ol (2)-4-[4-(2-Bronoet hoxy) phenyl ] -3, 4 di phenyl but-3-en-1-ol (preparation

met hyl ot hyl HOMRACRGY 3 3508 Wit 2l ﬁiﬁggﬁaﬁéﬁb%é(t %}ﬁéZS%Yf "and
Mxture o 9353@?% AP0 Sh b amth 50 P97 o2 GloaPOTSRES: PR EA LI T

filtered an L i £(hS1 porated to dryness. The resi due S
di ssol ved |n ét ;)I’bac%t at e( 2 G%?t ober - 2003 washed with 2 N agueous sodi um

hydr oxi de solution and with water, dried and evaporated to dryness. The
resi due is recrystallized fromthe m xture of toluene and acetonitrile. 52
'H NVR ( CDCIZYZ)4- {75[4-1( 4-Cldyo-1-Bibhedibizt- 1tenydphenéxPletlivl sifl- t, 2H),

4.23. 5 (dist. t, 651(d 2H), 6.79 (d, 2H), 6.97 (s, IH), 7.03 (s,
1H), 7057@1@5@.@9}:&)751(5 IH) .

is prepared according to the example 1d using triphenylphosphine and carbon
tetrachloride as reagents. Purification of product 1s made by evaporating
acetonitrile and dissolving the residue to acidic methanol-water (8:2) solution
and extracting triphenylphosphine with toluene (three times, at room

10 temperature). Methanol-water-solution was made alkaline and the product
was extracted with toluene. Toluene phase was washed twice with water and
evaporated to dryness. The product was crystallized from ethyl acetate as
HCl-salt. Yield 46 %.

'"H NMR (HCl-salt, MeOH-d4): 2.89 (t, 2H), 3.39 (t, 2H), 4.23 (t, 2H), 4.60
15 (t,2H), 6.60 (d, 2H), 6.80 (d, 2H), 7.10-7.40 (m, 10H ), 7.54 (s, 1H), 7.67 (s,
1H), 8.98 (s, 1H)

(Z)-(2-Benzyloxyethyl)- {2-[4-(4-chloro-1,2-diphenyl-but-1-enyl )phenoxy-

ethyl}methylamine

is prepared according to example 1d using thionyl chloride as a reagent.

20 'HNMR (CDCl3): 2.35 (s, 3H), 2.70, 2.79 (2 t, 4H), 2.92 (t, 2H), 3.42 (t,
2H), 3.56 (t, 2H), 3.93 (t, 2H), 4.51 (s, 2H), 6.54 (d, 2H), 6.77 (d, 2H), 7.10-
7.40 (m, 15H)




Z -4-1442- Met hvl am noet hox hen - 3. 4-di phenvl but-3-en-1-0 %1 ctober 200
(2)-4-[4-(2-Chl oroet hoxy) phenyl ] -3, 4-di phenyl but - 3-en-1 - ? prepared as
(Z)-4-[4-(2-bronoet hoxy) phenyl ] -3, 4-di phenyl but-3-en- | -0l preparation of
10 which is described in US patent no. 4,996,225)(2.0 g, 0.0052 nol) and
methyl amne in 40 % aqueous solution (5 m, 0.065 nol) is mxed with
dinmethylformamde (8 m). Mxture is heated in a sealed tube at 60 C for 8
hours. To the mxture is added 60 ml of syater and extracted with ethyl
acetate. Ethyl acetate phase is washed wth aqueous 2 N hydrogen chloride
15 solution. Water phase is nmade al kaline with 2 N sodi um hydroxi de

sol ution anyj (ExRr@Eoted-(wiChloes-1y2-dasengl-but- Elehyl)pherbaflethytiase i s washed
with water, “dried W th magnesi um sul fate and evaporated to dryness. Yield
1.5 g. ; H NyRthgbeiad)etizargd (N, 22H) , 2.70 (t, 2H), 2.84 (t, 2H), 3.48 (t,
2H) , 3. 93 (t, 2H), 6.59 (d, 2H), 6.77 (d, 2H), 710740(m | OH) 20 b)

Z -4- 4- 2- ZBenzonethlrret noetox 3 4-

di pheny! - butis prepared by %‘Héﬁﬁ@ﬂ&d%gl%&“f‘& "sa%iamlﬁ'é]ﬂﬁ’@&aés in the
exanple la usin benzyl 2- bronoet hyl ether as a reagent. 4 21 Cctober
2003 53 ' H A8 13): 2.35 (s, 3H), 2.70, 2.75, 2,79 (3 t, 6H, 3.56 (t,
2H), 3.60 (t, 2H), 3.94 (t, 2H), 4.50 (s, 2H), 6.54 (d, 2H), 6.77 (d, 2H,

7.10-7.2Q ' NMR (CDCI3): 2.32 (s, 3H), 2.60 (t, 2H), 2.78 (t, 2H), 2.92 (t, 2H), 3.42
(t, 2H), 3.57 (t, 2H), 3.91 (t, 2H), 6.54 (d, 2H), 6.78 (d, 2H), 7.05-7.40 (m,
10H)

Example 4

a) 2-(4-Chlorophenyl)-1-(4-methoxyphenyl)ethanone

10 Anisole (13.9 g,0.13 mol) is added to a stirred solution of 4-
chlorophenylacetic acid (20.0 g, 0.12 mol) in trifluoroacetic anhydrnide (16.5
ml, 0.12 mol). The mixture is stirred in room temperature for 24 h. Ice water
is added and the crystallized product is collected on a sinter and washed with

water. The product is recrystallized from ethano!. The yield is 20.4 g, 67 %.

15 'HNMR (CDCh): 3.86 (s, 3H), 4.20 (s, 2H), 6.93 (d, 2H), 7.20 (d, 2H),
7.28 (d, 2H), 7.98 (d, 2H)

Using the same method the following compounds are prepared:

2-(4-Fluorophenyl)-1-{(4-methoxyphenyl)ethanone

'H NMR (CDCI3): 3.87 (s, 3H), 4.21 (s, 2H), 6.94 (d, 2H), 7.01 (t, 2H), 7.22
20  (dd, 2H), 7.99 (d, 2H) '




(m 5H), 7.25-7.35 (m 10H) ¢) (2- | - {2--f4-(4-ChIoro-2;Ll,5ét§' | but - |
-eny phenoxyjethyl | | H 5 imdazole o. 21 is prepared according to the
exanple i d using triphenyl phosphine and carbon tetrachloride as reagents.

Purification of product is made by evaporating acetonitrile and dissol ving
the residue to acidic nethanol-water (8:2) solution and extracting
tri phenyl phosphine with toluene (three tines, at room 10. tenperature).

Met hanol

-wat er-sol uti on was nmade al kal i and the product was extracted

with toluene. Tol uene phase was washed twice with water and evaporated to

dryness.

(t, 2H),
7.54 (s,

ThFI\
Yield 46 %

am et hyl acetate as HCl-salt.
2>89 (t, 2H), 3.39 (t, 2H), 4.23

4. 60 15(t 2H) . 660(d 2H) 6.80 (d, 2H), 7.10-7.40 (m IOH),

X : dPeHYY1.28-7.40
Tyt S 4R NMR (EDCIE 8 B BRY 5.234s) 245) 6.9 RAPEHEVT (m,

phényl™ but -enyl ) phenoxy eth 1 meth lam ne |s

pr epar ed acgp]% 799 (dp2Hyanpl e Id using thionyl chloride as a reagent. 20 'H

NMR ( CDCL3)

35 (s, 3H), 2.70, 2.79 (2 t, 4H), 2.92 (t, 2H), 3.42 (t,

2H), 3.56 (t, 2H), 3.93 (t, 2H), 4.51 (s, 2H), 6.54 (d, 2H), 6.77 (d, 2H),

21 October 2003 54 d) 2-({2-[-4-(4-Cnhloro-1, 2-diphe
alorpp 1)-1-(4 UIRAABE (No. 22) is prepared by

t he sane rret hod as 1 e using Zn and acetyl chI oride as reagents.

7.10- 7. 40
yl -but -1 -
5
10
15
20

Aluminum chloride (29.8 g, 0.223 mol) is added in small portions to a stirred
solution of 2-(4-chlorophenyl)-1-(4-methoxyphenyl)ethanone (19.4 g, 0.074
mol) in toluene (300 ml). The mixture is heated to 60 °C and stirring is
continued for 2 h. Dilute hydrochloric acid is added to the cooled mixture.
Ethyl acetate is added to dissolve the product. The layers are separated and
the aqueous phase is extracted with ethyl acetate. The combined organic
phases are dried and the solvents are evaporated. The product is recrystatlized

from toluene. The yield 1s 17 g, 93 %.

'"H NMR (CDCI3 + MeOH-d4): 4.19 (s, 2H), 6.85 (d, 2H), 7.19 (d, 2H), 7.28
(d, 2H), 7.90 (d, 2H)

Using the same method the following compounds are prepared:

2-(4-Fluorophenyl)-1-(4-hydroxyphenyl)ethanone

" 'H NMR (CDCI3 + McOH-d4): 4.20 (s, 2H), 6.86 (d, 2H), 7.00 (t, 2H), 7.22

(dd, 2H), 7.91 (d, 2H)

1-(4-Hydroxyphenvl)-2-phenyl ethanone

'H NMR (CDCI3 + MeOH-d4): 4.20 (s, 2H), 6.84 (d, 2H), 7.2-7.4 (m, 5H)
7.90 (d, 2H) |




5 "HNWR (CDC13): 2.32 (s, 3H), 2.60 (t, 2H), 2.78 (t, 2H, 2H) ,
3.42 (t, 214). 3.57 (t, 2H), 3.91 (t, 2H), 6.54 (d, 2m@105’§8%’aéd°23
7.05-7.40 (m 10H) Exanple 4 a) 2-(4-Chlorophenyl)-1-(4-methoxyphen_

t hanone 10 Anisole (13.9 g, 0.13 nol) is added to a stirred solution of 4-
chl orophenyl acetic acid (20.0 g, 0.12 nol) in trifluoroacetic anhydride
(16.5 n, 0.12 nol). The mixture is stirred in roomtenperature for 24 h.
lce water is added and the crystall|ze&6product is collected on a sinter
and washed with water. The product is recrystalllzed from et hanol. The
yield is 20.4 g { . 3. ] SFD 4.20 (s, 2H), 6.93
(d, 2H), 7.20°{4 kphay RYATQXYEREOX yDLNZON QANVAURCS| j5j ng t he sane met hod
the foll ow ng conpounds are prepared

2- (4- Fl uor ophenyl ) - 1- (4- met hoxyphenyl ) et hanone 'H NMR (CDC13): 3.87 (s,
3H), 4.21 (dn BPK-coBdBibngd, 211), 7.01 (t, ZFD -7.22 20 (dd, 2H), 7.99 (d,
2H) 21 Cctober 2003 55 1 - 4- Met hoxyphen 1 - phenyl et hanone ' H NMR
(CDC13): 3.84 (s : . 7.20-7.40 (m 5H), 7.99
(d, 2H) b) Z=ALOHNEPICY i HOYABUNOEA PUEBRAHEARONG i num
chloride (29.8 g, 0 223 nDI) I s added in small portlons to a stirred

| ut f hi 9.4 0.074
ol ) 10t o U9 GG RN dends IR ERAREBORARING [ D) 0" <
continueq f ol (Zchiorddietlyd- N4 1AM/ henGtHahon SIS, DD24NRoPOPRAGM Xt Ur e.

(0.9 g) in toluene (60 ml) at 60 °C. The mixture is stirred for 30 min. N,N-
Dimethylaminoethyl chloride hydrochloride (3.6 g, 0.025 mol) is added and

stirring is continued at 70-75 °C for 3 h. The layers are separated and the
aqueous phase is extracted with toluene. The combined toluene phases are

10 evaporated to give the product (1.85 g, 24 %).

'H NMR (CDCI3): 2.34 (s, 6H), 2.75 (t, 2H), 4.12 (t, 2H), 4.20 (s, 2H), 6.95
(d, 2H), 7.19 (d, 2H), 7.29 (4, 2H), 7.97 (d, 2H) |

Using the same method the following compound is prepared:

1-[4-(2-Dimethylaminoethoxy)phenyl]-2-(4-fluorophenyl)ethanone

15 'H NMR (CDCIl3): 2.34 (s, 6H), 2.75 (t, 2H), 4.12 (t, 2H), 4.21 (s, 2H), 6.96
(d, 2H), 7.01 (t, 2H), 7.22 (dd, 2H), 7.98 (d, 2H)

With K2CO3 in 2-butanone

1-14-(2-Benzyloxyethoxy)phenyl]-2-phenyl ethanone

1-(4-Hydroxyphenyl)-2-phenyl ethanone (17 g, 0.08 mol) is dissolved in 2-
20  butanone (200 ml) and potassium carbonate (33.1 g, 0.24 mol).and
2-benz§loxyethyl bromide (25.8 g, 0.12 mol) is added to the solution. Mixture

1s stirred and refluxed for three hours. Then the solution is filtered and the




Et hyl acetate is added to dissolve the product. The |ayer geir@ at ed
and 10 the aqueous phase is extracted wth ethyl acetat e2'SI @ﬁgbco |E3ned
organi ¢ phases are dried and the solvents are evaporated. The product is
recrystallized fromtoluene. The yield is 17 g, 93 % 'H NWR (CDCl13 +
MeOHd4): 4.19 (s, 2H), 6.85 (d, 2H), 7.19 (d, 2H), 7.28 (d, 2H), 7.90 (d,
2H) 15 Using the sane nethod the foll ow_ng corrpounds are prepared: 2-
4-Fluoro hen 1 -1- 4-h drox hen | ethandfle ' H NMR (CDC13 + MeOHd4): 4.20
(s, 2H), 6.86 (d, 2H), 7.00 (t, 2H), 7.22 (dd, 214), 7.91 (d, 2H

e s TS A oA T T R e 2

O Al kyl at t

Syl kA e
di hyd 4 liged frogh &thanol. Yield 23.2

o o A ST TR it Bl 0 2025,

(0.9 g) in tgalyene (60 M) at 60 C. The mixture is stirred for 30 mn. N N
D net hy‘I am noet hyl chloride hydrochloride (3.6 g, 0.025 nol) is added and

t t d at 70-75 3 h, The | d.and th
2aucous BhadBl NMRXCRAGBES Brho6 Gmudhd, 4 2cd 2abh kD, foluonaFpihdde are 10

FHERER S M N R e B

Using the same method the following compounds are prepared:

1-[4-(2-Benzyloxyethoxy)phenyl]-2-(4-chlorophenyl)ethanone

'H NMR (CDCl3): 3.84 (dist.t., 2H), 4.20 (dist.t., 2H), 4.20 (s, 2H), 4.63 (s,
10 2H), 6.95 (d, 2H), 7.19 (d, 2H), 7.29 (d, 2H), 7.30-7.45 (m, 5H ), 7.96 (d, 2H)

2-(3-Methoxyphenyl)-1-[4-(2-piperidin-1-ylethoxy)phenyllethanone

_ 1-(4-hydroxyphenyl)-2-(3-methoxyphenyl)ethanone and 1-(2-

chloroethyl)piperidine hydrochloride are used as starting materials. -

"1 NMR (CDCI3): 1.37-1.52 (m, 2H), 1.52-1.68 (m, 4H), 2.50 (br.t, 4H),
15 2.78 (t, 2H), 3.77 (s, 3H), 4.14 (t, 2H), 4.19 (s, 2H), 6.73-6.90 (m, 3H), 6.90
(d, 2H), 7.22 (t, 1H), 7.96 (d, 2H) -

2-(2-Methoxyphenyl)- 1-[4-(2-piperidin-1-ylethoxy)phenyllethanone

1-(4-hydroxyphenyl)-2-(2-methoxyphenyl)ethanone and 1-(2-

chloroethyl)piperidine hydrochloride are used as starting materials.

20 'HNMR (CDCI3): 1.40-1.53 (m, 2H), 1.53-1.70 (m, 4H), 2.51 (br.t, 4H),
2.79 (t, 2H), 3.79 (s, 3H), 4.16 (t, 2H), 422 (s, 2H), 6.84-7.00 (m, together
4H) under which 6.92 (d, 2H), 7.14-7.30 (m, 2H), 8.00 (d, 2H)




(d, 2H), 7.19 (d, 2H), 7.29 (d, 2H), 7.97 (d, 2H) Using the,sap% Jgpkhod the
foll ow ng conpound i s prepared:

1-[4-(2- D met hy(am noet hoxy) phenyl | - 2-- (4-fl uorophenyl ) et hanone 15 'H NWR
(CDC13): 2.34 (s, 6H, 2.75 (t, 2H), 4.12 (t, 2H), 4.21 (s, 2H), 6.96 (d,
2H), 7.01 (t, 2H); 7.22 (dd, 211), 7.98 (d, 211) Wth K2CO03 in 2-butanone
1-14- (2- Benzyl ox, eet hoxy phenkl -2-phenyl ethanone

1- (4- Hydr oxyphenyl ) - 2- phenyl ethanone (%g g, 0.08 nol) is dissolved in 2-
20 butanone (200 m) and potassium carbonate (33.1 g, 0.24 noi), and

2- benzyl oxyet hyl bromde (25.8 g, 0.12 nol) is added to the sol ution.

M xture is &tCiAlkdlaand ofefckoxeentoin ddriveéiveours. Then the solution is
filtered and the 21 Cctober 2003 57 filtrate is evaporated to dryness. The
residue is di ssol ved in toI uene, vvashed W, t h 2 N aqueous SOdI um hydr oxi de
sol uti on andt-Bienaylaxy ol ona])- {4 sthyla 1 is
crystallized, from ethanol Y| eId 23. 2 g, 84% 5 'H NI\/R (CDC13) 3 80- 3. 86
(m 2H, 4. 2gome o7 (m 2H), 4.23 (s, 2H), 4.63 (s, 2H), 6.90 (d, 2H,
7.20-7.40 (m 10H) 7.90 (d, 2H) Using the sane nethod the follow ng

cthanone " 1 NRETPRRRGntdiyhils 26 oA 19 Ranetdragiind; 1 ©, 900y
2 4.6 30-7.45
(an') e )é (Setho%gpﬁéﬂgol]eg%ag%(ng% (13( %ﬁg&% é\l?_d };@%BTO $0p§%l)€ﬁlﬁo_llﬁl_sﬁe (76

t hoxy) phen LijBrieheatéd td 70yrdr md/@&e@yd;\)eo%s(sadm hgdpRtién(’( ﬁﬂﬁgmalﬂed and
1-(2- chloroethyl)piperidine hydrochloride are used as starting materials.
The mixture is stirred for 30 min. and (2-bromoethoxymethyl)benzene (5.5 g,

0.025 mol) is added dropwise at 85-90 °C. The reaction mixture is stirred at
95--100 °C for 3 h. The layers are separated and the aqueous phase is

10  extracted with. toluene. The combined organic phases are washed with water
and the solvent is evaporated. The residual product (9.0 g ) is used in the next

reaction step without further purification.

*H NMR (CDCI3): 1.93-2.15 and 2.38-2.58 (2m, together 2H), 2.32 (s, 6H),
2.72 (t, 2H), 3.25-3.55 (m, 2H), 4.08 {t, 2H), 4.42 (s, 2H), 4.82 (t, 1H),
15 6.88(d, 2H), 7.15-7.40 (m, SH), 7.92 (d, 2H)

Using the same method the following compounds are prepared:
4-Benzyloxy-1-[4-(2-dimethylaminoethoxy)phenyl]-2-(4-fluorophenyl)butan-

. 1-one

"H NMR (CDCI3): 1.95-2.15 and 2.40-2.60 (2m, together 2H), 2.31 (s, 6H),
20 2.71(t,2H), 3.25-3.55 (m, 2H), 4.07 (t, 2H), 4.42 (s, 2H), 4.83 (t, 1H),
6.88 (d, 2H), 6.94 (t, 2H ), 7.10-7.40 (m, 7H), 7.93 (d, 2H)

4-Benzyloxy-2-(4-chlorophenyl}-1-(4-methoxyphenyl)butan-1-one

L3




"H NMR (CDC13): 1.37-1.52 (m 2H), 1.52-1.68 (m 4H), 2. rot, , 15
2.78 (t, 2H), 3.77 (s, 3H), 4.14 (t. 2H). 4.19 (s, 2H), ?7@388‘%{2(0?%@%,

6.90 (d, 2H), 7.22 (t, 1H), 7.96 (d, 2H) 2-(2-Methoxyphenyl)-1- f

4- (2-piperidin- | -ylethoxy)phenyllethanone

1- (4- hydr oxyphenyl ) - 2- ( 2- et hoxyphenyl ) et hanone and 1-(2-

chl or oet hyl ) pi peri di ne hydrochl ori de are_used as starting nmaterials. 20 'H
NMR (CDCL3): 1.40-1.53 (m 2H), 1.53-1.78 (m 4H), 2.51 (br.t, 4H), 2.79
(t,2H), 3.79 (s, 3H), 4.16 (t, 2H), 4.22 (s, 2H), 6.84-7.00 (m together

2003 53 c) F A RIRIET07 T sty i e 2t (b oladier o, S0-S55 G0
T one The miaPhrd B0 ERE G ) (L O, P S A P o s

et hoxy) pheny4 @gg@aﬂqype (6.3 g, 0.020 nol) and TBABr (0.5 g) in toluene (70
m) is heated to 70 C and 48 % aqueous sodi um hydroxide (70 ml) is added.
The m xture is stirred for 30 min. and (2-bronoet hoxynet hyl)benzene (5.5 g,
0.025 not) ils[48tmyhnwetoxyipRhye-gheiled-(tetrahydropyranyioxy)batagti-r red at
95-100 C for 3 h. The layers are separated and the aqueous phase is 10
extracted wiane t ol uene. The conbi ned organic phases are washed with water
and the solvent is evaporated. The residual product (9.0 g) is used in the

I A e T
2 o 08 (o3t 4. 1(h Ghdamy #4545 (MR 2.6 @154 868, 1577 40
' 6.88 (d, 2H), 7.1-7.4 (m, 10H), 7.96 (d, 2H)

1-[4-(2-Benzyloxyethoxy)phenyl]-2-(4-chlorophenyl)-4-(tetrahydro-

10 pyranvloxy)butan-1-one

'H NMR (CDCI3 ): 1.30-1.90 (m, 6H), 1.95-2.15 and 2.38-2.58 (2m,
together 2H), 3.20-4.05 (m, 6H), 4.16 (dist.t., 2H), 4.75-4.85 (m, 1H), 4.61
(s, 2H), 4.80 (t, 1H), 6.88 (d, 2H), 7.13-7.40 (m, 9H ), 7.94 (d, 2H)

1.2-B isphénvl—tl-( tetrahydropyranvloxy)butan-1-one

15 'HNMR (CDCI3 ): 1.4-1.9 (m, 6H), 2.0-2.2 (m, 1H), 2.4-2.65 (m, 1H), 3.2—
3.9 (m, 4H), 4.45-4.5 (m, 1H), 4.85 (1, 1H), 7.1-7.5 (m, 8H), 8.00 (d, 2H)

2-(3-Methoxyphenyl)-1-{4-(2-piperidin-1-ylethoxy)phenyl]-4-(tetrahydro-

pyranyioxy)butan-I-one

"H NMR (CDCI3 ): 1.40-1.90 (m, 13H), 1.95-2.2 (m, 1H), 2.48 (br.t, 4H),

20 2.75 (t, 2H), 3.20-3.90 (m, 4H) under which 3.76 (s, 3H), 4.11 (t, 2H),
4.49 (m, 1H), 4.77 (m, 1H), 6.73 (dd, 2H), 6.80-6.95 (m, 4H), 7.21 (t, 1H),
7.96 (d, 2H)

S




Usi ng the sane nethod the follow ng conpounds are prepar ox -1-
4- 2-dinmeth | am noethox hen 1 -2- ?1 fl lrjrgro hen 1 bgt alr[:- %Oéoﬁgmlgs
(CDC13): 1.95-2.15 and 2.40-2.60 (2m together 2H), 2.31 (s, 6H), 20 2.71
(t, 2H), 3.25-3.55 (m 2H), 4.07 (t, 2H), 4.42 (s, 2H), 4.83 (t, 111), 6.88
(d, 2H), 6.94 (t, 2H), 7.10-7.40 (m 7H), 7.93 (d, 211)

4- Benzyl OXy- 2- (4-chl or ophenyl ) -1-(4-met hox_ yphen) butan-1;-one 21 Cctober
2003 59 'H NMR (CDC13): 1.95-2.15 and 2685-2.55 (2m t oget her 2H),

3.30-3.55 (m 2H), 3.82 (s, 3H), 4.42 (s, 2H), 4.82 (t, 1H), 6.85 (d, 2H),
7.10-7.40 (m 9 9( H. . ...

| h4- (2 Benzy L RRXNPNSAX A AR S el Ye%E) but an-1 5
one 'H NWR CDCl}2b14-9(m6H) 2022(m1H) 24265(m1H)

3. 2- 405%@%&—%—%2%0 4.45-4.5 (m 1H), 4.60 (s, 2H), 4.80
Elt,(zlléi), I688(d 2H), 7.1-7.4 (m 10H), 7.96 (d, 2H)

-(2-Benzvl o I r 04

pyr anyl oxy) butan- -one SW&%%?%ﬁh%ﬂgpggﬁPQ%S 28‘ml/ 95- I%I§)15 and

2.38--2.58 Q2 (t, PHY; awbﬂ)margqnﬂeamﬁmsms 3H),64.09(5 2H), 4.43
4.75-4.85 (m 1£6H9 ,( 4.80 (t lH),(6 88;’(d 5?1),)7 13H)7 40 (m
9H ), 7.94 @oﬁS@tﬂ)lH),Z le(m HED), ma-wmmmmymn—m (by2&h, 1.991d, 15 ' H NVR
(CcDCl3 ): 1.4 19(m6H) 2.0-2.2 (m 1H), 2.4-2.65 (m IH, 3.2- 3.9 (m
AH), 4.45-42B(m 1H), 4.85 (t, 1H), 7.1-7.5 (m 8H), 8.00 (d, 2H)

¢) Grignard reaction with desoxybenzoin derivatives

4-Benzvioxy-2-(4-chlorophenyl)-1-[4-(2-dimethyvlaminoethoxy)-

phcnyl]; 1-phenylbutan-1-ol

10  4-Benzyloxy-2-(4-chlorophenyl)-1-[4-(2-dimethylaminoethoxy)phenyl]butan-
1-one (9.4 g, 0.021 mol) is added to Grignard reagent prepared from
bromobenzene (13.1 | g, 0.083 mol) and Mg turnings (2.0 g, 0.083 mol ) in dry
tetrahydrofuran. The mixture is refluxed for 3 h. Saturated ammonium -
chloride soiution is added to the cooled reaction rﬁixturc, the THF layer is

15  separated and the aqueous phase is extracted with toluene. The combined
organic phases are washed with water and the solvents are evaporated. The
residual product (10.7 g) is used in the next reaction step without further

parification.

Using the same method the following compounds are prepared:

20  4-Benzvloxy-1-[4-(2-dimethylaminoethoxy)phenyl]-2-(4-fluoro-

phenyl)- 1 -phenyibutan-1-ol

is used in the next reaction step without further purification




2(3- Met hox phenyl)-1-14-(2-piperidin-1 ylet hoxy)phenyl) ( Q.%% 0 an
| ox butan-1-one '"H NWMR (CDC13 ): 1.40-1.90 (m 13H), 4571(5%5% E!) 2.48
(br.t, 4H), 20 2.75 (t, 2H), 3.20-3.90 (m 4H) under WhICh 3.76 (s, 3H),
4.11 (t, 2H), 4.49 (m 1H), 4.77 (m 1H), 6.73 (dd, 2H), 6.80-6.95 (m 4H),
7.21 (t, 1H), 7.96 (d, 2H) 21 Cctober 2003 60 2- 2-Methoxyphenyl
-1-f4-(2-piperidin-i -yI et hoxy) Dhenyl | -4(tetrah ddro- pyranyl oxy)butan-1-one
"H NVR (CDC13 ):1.30-1.90 (m 13H), 1.9812.15 (m 1H), 2.48 (m 4H), 2.74
(t, 2H), 3.20-4.00 (m 4H) under which 3. 88 (s, 3H) 4.09 (t, 2H), 4.45 5
.2 3-6

4.55 (m 1H), 211), 7.97 (d,
2H) e) Gig : =t W 5 To ' Benz | ox - 2-
4-chl oro hen -1 -di. pet X - phenyl | - 1- phenyl but an-1-ol 10
4- Benzyl oxy % Lofeifly f& ef Pmst hyl am noet hoxy) phenyl ] but an-

l-one (9.4 g, O. 021 mol) is added to Grignard reagent prepared from

br ombbenzengs (3¢t f the xP Rhctiohkstenithud fakhenperificatiog. 0.083 mol ) in dry
tetrahydrofuran. The m xture is refluxed for 3 h. Saturated anmoni um
chloride solution is added to the cooled reaction m xture, the THE layer is
15 separ at ed -3 Behbploagpieend)- pHASE-benzaknyetioxynhertyll-2tphengl-4The conbi ned
organi ¢ phases are washed with water and the solvents are evaporated. The

r esi dual Spr dthixahyduapyrangloxw)busaniliol t he next reaction step without further
purification.

is used in the next reaction step without further purification.

! 1-[4-(Benzyloxyethoxy)phenyl]-2-(4-chlorophenyl)-1-(4-methoxy-

phenyh-4-(tetrahydropyranyloxy)butan-1-ol

is used in the next reaction step without further purification.

10 2-(3-Methoxyphenyl)-1-phenyl-1-[4-(2-piperidin-1-ylethoxy)phenyl}-4-

(tetrahydropyranyloxy)butan-1-ol

is used in the next reaction step without further purification.

2-(2-Methoxyphenyl)-1-phenyl-1-[4-(2-piperidin-1-ylethoxy)phenyl] -4-(tetra-

hydropyranyloxy)butan-1-ol

15 is used in the next reaction step without further purification.

1-[3-(2-Dimethylaminoethoxy)phenyl]-1,2-diphenyl-4-(tetrahydro-

pyranyloxy)butan-1-ol

is used in the next reaction step without further purification.

1-[4-(2-Benzyloxyethylsulfanyl)phenyl]-1.2-diphenyl-4-(tetrahydro-

20 pyranyloxy)butan-1-ol

I

is used in the next reaction step without further purification.




Usi ng the same nmethod the foll ow ng conpounds are prepar
4- Benzyl oxy-1-[4-(2-dimetl ylam noethoxy)phenyll-2-(4- flﬁﬂ OgtgberZOOB

phenyl ) -1-phenyl butan- |-0ol is used in the next reaction step w thout
further purification 21 Cctober 2003 61 4-Ben lox -2- 4-chloro hen 1 -1- 4-
2-dimeth | am noet hox - phenyll- | -(4-nmethox henyl butan-1-01 is used in

the next reaction step without further purification

1- (3- Benzyl ox) phenyl ) - 1-f 4- ( 2- benzyl oxyg2 hoxy) phenyl | - 2-phen 5

t et rahydropvranyl oxy) butan-1-ol is used in the next reaction step w thout
further purification. yet hox )enyI I - 2- (4 chI orophelglyl )-1- (4 met hoxy 1-

reaction step without further purlflcatlon 10 2- (3- Methox hen X -l-then 1
144 (t et r ahpiramieaibutanagd®lt an- 1-ol NU 2 eridin

is used in the next reaction step without further purification

f) Dehydration of the triarylbutandiol derivatives

5  (2-{4-[4-Benzvloxy-2-(4-chlorophenyl}-1-phenylbut-1-enyl}-

phenoxy} ethyl)dimethylamine

4-Benzyloxy-2-(4-chlorophenyl)-1-{4-(2-dimethylaminoethoxy)phenyl]-1-
phenylbutan-1-of (10.7 g) is dissolved in methanol (70 ml) and concentrated
hydrochloric acid is added to make the solution acidic. The mixture is stirred
10  for 4.5 h at room temperature and then at 50 °C for 1 h. The solvent is
evaporated and the product is purified by flash chromatography ( eluent
toluene:triethylamine 24:1). The yield is 5.6 g as a mixture of E- and Z-

isomers (1:2).

TH NMR (mixture of Z- and E-isomers, CDCI3): 2.28 and 2.34 (25, 6H), 2.64

15 and 2.73 (2t, 2H), 2.78 and 2.83 (2, 2H), 3.40 and 3.42 (24, 2H), 3.93 and
4.07 (2t, 2H), 4.36 and 4.38 (2s, 2H), 6.55-7.40 (m, 18H) from which can be
identified 6.58 and 6.75 (2d, 4H). |

Using the same method the following compounds are prepared:

(2-{4-[4-Benzyloxy-2-(4-fluorophenyl}-1-phenylbut-1-enyllphenoxy} -

20 ethyl)dimethylamine

*H NMR (mixture of Z- and E-isomers, CDCI3): 2.28 and 2.34 (2s, 6H), 2.65
and 2.74 (2t, 2H), 2.78 and 2.83 (2t, 2H), 3.41 and 3.43 (2t, 2H), 3.93 and




| et hoxv) phenvl is used in the next reaction step w thout

purification. -4 2-(2-Methoxyphenyl)- | :phenyl- i 216868 2003

-C4- (2- pi peridin-1-yl et hoxy) pheny+11-4--(tetra- hydropyranyl oxy) but an-1-o01l
15 is used in the next reaction step without further purification.

1-[ 3-(2- D met hyl am noet hoxy) phenyl | -1, 2-di phenyl - 4- (tetr_ahhydr o-

pyranyl oxy) butan-1-ol is used in the next reaction step wi thout further
purification.

1-[ 4- (2- Benz_yl oxyet hyl sul f anyl ) phenyl - -1, 2- di phenyl -4-(tetrah} dr 20

ur 11 cat i oh0T42uchiTb et aisbd 385U 2ED( &'5BrFap i, 1) fbin Giicn & bE'
| aam noet hyiﬁ%ﬁhh%agélg$)§§(E§Ijg¢ﬁl’2#ﬁ%phenyI -4-(tetrahydro-

pyranyoxy) b next reaction step w thout further
purification Dehydration of the trig |butandiol -derivatives 5 (2-

{ 4- [ 4- Benzy{Rxy14-B&iAM0:8)- 2R M blophe NG 1 M hreth®phbnyihaopx eth 1 di neth

f am ne

4- Benzyl oxyeﬁvﬂﬁheﬁlbkg);gg?ggm&_m_}amg 2- di met hyl am noet hoxy) phenyl ] - 1-
phenyl butan-I-ol (10.7 g) is dissolved in nethanol (70 m) and concentrated
hydr ochl ori ¢ acid is added to nake the solution acidic. The mxture is

stirred5 10 HVMR énixtute ofcbrandBpsomers; ERGH)1 A aad X35 5. 612107 The
|vent | d duct i i £ ed, by . f t h
STuent ol RS S L aATE et ¢ 26 Bied Fla 28 ' QIS A YT o0 ¢
and Z- 2H), 6.56 and 6.86 (2d, 2H), 6.58 and 6.85 (2d, 2H), 6.75 (d, 2H), 6.76 (d,
2H), 7.0-7.4 (m, 11H)

4-14-(2-Benzyloxyethoxy)phenyl]-3-(4-chlorophenyl)-4-(4-methoxy-

10 phenyl)but-3-en-1-0l

is prepared according to the procedure of the example 1c. The Z- and E-

isomers are separated by flash chromatography, eluent toluene:metanol 99:1. .

Z-isomer 'H NMR (CDCI3): 2.76 (1, 2H), 3.57 (br.t, 2H), 3.75 (dist.t, 2H),
3.81 (s, 3H), 4.03 (dist.t, 2H), 4.59 (s, 2H), 6.59 (d, 2H), 6.76 (d, 2H), 6.87
15 (d,2H), 7.05 (4, 2H), 7.13 (d, 2H), 7.19 (d, 2H), 7.27-7.40 (m, 5H) |

E-isomer 'H NMR (CDCI3): 2.76 (t, 2H), 3.58 (br.t, 2H), 3.70 (s, 3H), 3.84
(dist.t, 2H), 4.17 (dist.t, 2H), 4.65 (s, 2H), 6.57 (d, 2H ), 6.77 (d, 2H), 6.90 (d,
2H), 7.06 (d, 2H), 7.15 (d, 2H), 7.18 (d, 2H), 7.27-7.40 (m, 5H)

Using the same method the following compounds are prepared.

20  3-(3-Methoxyphenyl)-4-phenyl-4-[4-(2-piperidin-1-ylethoxy)phenyl[but-3-en-
l-ol




I somers (1:2). "H NVR (m xture of Z- and E-isoners, 2.34
(2s, 6H), 2.64 15 and 2.73 (2t, 2H), 2.78 and 2.83 (2t, %Wg“’%g’ gnd 3. 42
(2t, 2H), 3.93 and 4.07 (2t, 2H), 4.36 and 4.38 (2s, 2H), 6.55-7.40 (m
18H) from which can be identified 6.58 and 6.75 (2d, 4H). Using the sane
met hod t he-f-old4 owi ng conpounds are prepared: (2- {4-f4-Benzyl oxy

2- (4-fluorophenxl phenyl but _1-eny | ]phenoxyd 20 ethyl)dinmethylamne 'H NVR
(m xture of Z- and E-isoners, CDC13): 2648 and 2.34 (2s, 6H), 2.65 and
2.74 (2t, 2H), 2.78 and 2.83 (2t, 2H), 3.41 and 3.43 (2t, 211), 3.93 and 21
Cct ober 2003 63 4.07 (2t, 2H), 4.37 and 4.39, (2s, 2H), 6.50-7,40 (m 18 H)
from whi ch Gaisoheer; lfdemm(@masg)smanuse (5 2R 1 5414)1 65((311 4H), 2.45

{ 4- [ 4- Benzyl oxy- 2- (4- chl or ophenyl ) - 1- (4- met hox en%/ )but-1 en 1 henox eth
| di meth farﬂmta 4H)|\21\,€é7(m2 éfgdt ZH, )aﬂcﬁ&&‘t; Ece}é (5BELR)3.96(B3@HINd 2. 35

So1 (25 oS @A S ﬁz”f(rafii%)eéaegéd&m%k?oef.;ﬁ%éé@i%@,é%(a”d

211), 675(d 2H), 6.76 (d, 2H), 7.0-7.4 (m |

j -rl;gt é\gx Benzﬁlls%mert NNk {@ﬂdﬁuﬁ-&;ﬁ‘rﬁ (nql 2ﬁ?q\/55—1376 (ﬁh ﬁj}”j‘@‘fﬂ i
5 (brt, 4H), 2.77 (1, 2H), 2.80 (¢, 2H), 3.61 (s, 3H), 3.62 (1, 2H), 3.94 (¢, 2H),

6.6-7.25 (m, 13H)

3-(2-Methoxyphenyl)-4-phenyl-4-[4-(2-piperidin-1-ylethoxy)phenyl]but-3-en-
1-ol

Z-isomer: "H NMR (CDCI3):1.33-1.48 (m, 2H), 1.48-1.65 (m, 4H), 2.43

10 (brt, 4H), 2.20-2.50 (1, 2H), 2.65 (t, 2H), 3.43-3.60 (t, 2H), 3.62 (s, 3H ),
3.93 (t, 2H), 6.52 (d, 2H), 6.70-6.90 (m, 2H) under which 6.82 (d, 2H), 7.05—
7.43 (m, 7H) |

E-isomer: "H NMR (CDCI3): 1.38-1.52 (m, 2H), 1.52-1.70 (m, 4H), 2.51
(br.t., 4H), 2.38-2.58 (t, 2H), 2.77 (t, 2H), 3.59 (s, 3H ), 3.45-3.65 (m, 2H),
15 4.10 (t, 2H), 6.6-7.35 (m, 13H)

(E)-4-(3-Benzyloxyphenyl)-4-{4-(2-benzyloxyethoxy)phenyl}-3-phenyl-but-3-

en-1-ol

'"H NMR (CDCI3 ): 2.73 (t, 2H), 3.5-3.6 (m, 2H), 3.7-3.76 (m, 2H), 4.0-4.03
(m, 2H), 4.60 (s, 2H), 5.05 (s, 2H), 6.56 (d, 2H), 6.78 (d, 2H), 6.8-6.95 (m,
20 2H), 7.05-7.35 (m, 17H)

(Z2)-4-[4-(2-Benzyloxyethylsulfanyl)phenyl]- 3.4-diphenyl-but-3-en-1-o0l

'H NMR (CDCI3): 2.75 (t, 2H), 3.02 (t, 2H), 3.56 (t, 4H), 4.47 (s, 2H),
6.78 (d2H), 6.96 (d, 2H), 7.1-7.4 (m, 15H)




S prepared according to the procedure of the exanple 1 ¢, (-SE't%bgrcht‘J%d E-

| soners are separated by flash chromat ography, eluent toluene: netanol 99:1.
Z-isomer "H NWR (CDCI3): 2.76 (t, 2H), 3.57 (br.t, 2H), 3.75 (dist.t, 214),
3.81 (s, 3H), 4.03 (dist.t, 2H), 4.59 (s, 2H), 6. 59 (d, 214), 6.76 (d, 2H) ,
6.87 15 (d, 2H), 7.05 (d, 2H), 7.13 (d 2H) 7.19 (d, 2H), 7.27-7.40 (m
5H) E-isomer 'H NWR (CDC13): 2.76 (t, 3.58 (br.t, 2H), 3.70 (s, 3H),
+3.84 (dist.t, 2H), 4.17 (dist.t, 214) 6 .65 (s, 2H) 6.57 (d, 2H), 6.77
(d, 2H), 6.90 (d 2H), 7.06 (d, 2H), 7. 15 (d, 211), 7.18 (d, 2H),
727740(;? SH) Using t sane hod t ]
prepared. 2 e 1 no UABEV] & :
but - 3-en 1- 01 21 COct ober 2003 64 Z-isoner: H NIVR (CDClS) 1.33-1. 50 (m

214), 1.50-1,85 4 0 o { 2.73 (t, 2H ),
STe (1 21 M8 dve il gt Pos) B2l s bt ﬁfé@%’%% 656 77 O
314), 6.79 (d, . 2H) 7.10 (t, 1H), 7.20-7. 40 (m 5H) E-isomer: 'H NMR
(CDC13): 1.40-1.55 (m 2H), 1.55-1.70 (m 4H), 2.51

o)} Removal of the protecting benzyl group

3-(4-Chlorophenvyl}-4-[4-(2-dimethylaminoethoxy)phenyl]-4-phenylbut-3-en-
5 1ol

(2- {4-[4-Benzyloxy-2-(4-chlorophenyl)-1-phenylbut-1-
enyl]phenoxj} ethyl)dimethylamine (1.1 g, 2.1 mmol) is dissolved in toluene,
Zn powder (0.4 g, 6.1 mmol) and acetyl chloride (0.6 g, 7.6 mmol) are added
and the mixture is stirred at 40 °C for 3 h. Additional Zn (0.5 g) and acetyl
10  chloride (0.6 g) are added and stirring is continued for another 5 h. Ethyl
acetate is added and the precipitate is filtered off. The solvents are evaporated
and the residue is dissolved in methanol. The acetate ester of the product is
hydrolyzed by making the mixture alkaline with 48 % aqueous sodium
hydroxide .;md stirring the mixture at room temperature for 2 h. Methanol is
15 evaporated, the residue is dissolved in toluene and washed with water.
Toluene is evaporated and the isomers of the product are separaied by flash

chromatography. The yield of the Z-isomer is 0.25 g and of the E-isomer 0.15
g.

Z-isomer: 'H NMR (CDCI3): 2.28 (s, 6H), 2.65 (t, 2H), 2.72 (t, 2H), 3.57 (t,
20  2H), 3.94 (t, 2H), 6.58 (d, 2H), 6.76 (d, 2H), 7.07 (d, 2H), 7.15 (d, 2H), 7.20-
7.40 (m, 5H)

E-isomer; 'H NMR (CDCI3): 2.34 (s, 6H), 2.74 (t, 2H), 2.78 (t, 2H), 3.59 (t,
2H), 4.07 (t, 2H), 6.80-7.30 (m, 13H)




5 (br.t., 4H, 2.77 (t, 2H), 2.80 (t, 2H), 3.61 (s, 3H), 2"5,[8%3 3.94
(t, 214), 6.6-7.25 (m 13H) 3- (2- Met hoxyphenyl ) - 4- phenyl 2 %22 p| per|

di n- 1-yl et hoxy)phenyl | but-3-en- 1-01 Z-isoner: 'H NVR (CDC13): -1.48
(m 2H), 1.48-1.65 (m 4H), 2.43 10 (br.t., 4H), 2.20-2.50 (t, 2H), 2. 65
(t, 214), 3.43-3.60 (t, 214), 3.62 (s, 3H), 3.93 (t, 2H), 6.52 (d, 2H),
6.70-6.90 (m 214) under which 6.82 (d, 2H), 7.05- 7.43 (m 714) E-|sorrer
"H NMR (CDC13): 1.38-1.52 (m 2H), 1.5264.70 (m 4H), 2.51 (br.t.

4H),-2.38 2.58 (t, 2H) 277(t 214) 3.59 (s, 3H), 345365(m 2H) ,

15 4.10 (t, 214), -7.35 (m

(E)-4-(3- BeMs;mg)ﬂma@mmhpdmm(fmls@mg/p@@@ﬂmz;rem@nwda pheny1- but - 3-

en-1 - ol HNI\/R(CDClS) 2.73 (t, 2H) 3536(m2|—|) 37376(m2H)
4.0-4.03 (m 4. . _ (d, 2H),
6.8-6.95 (M= 3yl fan 1

hen 1 - 3 41d61hen I-but 3 en 1-ol "H NWR (CDC13) 2. 75 (t 2H) 3.02 (t,
2H), 3.56 (t54H), 4.47 (s, 214), 6.78 (d,22H), 6.96 (d, 214), 7.1-7.4 (m
15H) 21 Cctober 2003 . 65 (Z2)-4-[4-(2-Di nethyl am noet hyl sul f anyl

phenyl I - 3. . %%mwnmmmm -ob 651),2611th szﬁtlzﬂg,s .38%:,(1 9,
72 (12 %9, 58 (100 %9 g) Renobva of t protecting benz rou

3- (4 Chlﬁroalﬁﬂpgl%-(tt IR), &%&irﬂ]&é},lﬁy’!ﬁa@ﬁbﬁt 618)6)(};5&&);-71(10—41%(3{(11, yHput - 3- en-

5 1-ol
E-isomer: "H NMR (E-isomet, CDCI3): 2.35 (s, 6H), 2.75 (t, 2H), 2.78 (t,

2H), 3.60 (t, 2H), 4.08 (t, 2H), 6.75-7.40 (m, 13H)

3-(4-Chlorophenyl)-4-[4-(2-dimethylaminoethoxy)phenyl]-4-(4-methoxy-

phenyl)but-3-en-1-ol

10  Z-isomer: 'H NMR (CDCI3): 2.28 (s, 6H), 2.65 (t, 2H), 2.75 (t, 2H), 3.57 (t,
2H), 3.81 (s, 3H), 3.94 (t, 2H), 6.58 (d, 2H), 6.75 (d, 2H), 6.87 (d, 2H), 7.05
(d, 2H), 7.13 (d, 2H), 7.19 (d, 2H)

E-isomer: '"H NMR (CDCI3): 2.33 (s, 6H), 2.74 (t, 2H), 2.75 (t, 2H), 3.56 (1,
2H), 3.69 (s, 3H), 4.07 (¢, 2H), 6.56 (d, 2H), 6.76 (d, 2H), 6.88 (d, 2H), 7.06
15 (d,2H),7.13 (4, 2H), 7.17 (d, 2H)

h) Conversion of the hydroxyl group to chlorine

(Z)-(2- {4-[4-Chloro-2-(4-chlorophenyl)-1-phenylbut-1-enyl]phenoxy} ethyl)
dimethylamine (No. 23)

(Z)-3-(4-Chiorophenyl)-4-[4-(2-dimethylaminocthoxy)phenyl]-4-phenylbut-3-
20  en-1-o0l (0.22 g, 0.5 mmol) is dissolved in toluene. Thionyl chloride (0.2 g, 1.7
| mmol) is added and the mixture is refluxed for 45 min. Toluene is partly
evaporated and the precipitated hydrochloride salt of the product is filtered.
The yieldis 0.2 g.




(2- (4-[4-Benzyl oxy-2-(4-chlorophenyl)- I-phenylbut- | - 54 ~uoper 2003

enyl ] phenoxy) et hyl)dinethylamne (1.1 g, 2.1 mmol) is dissone I'n toluene,
Zn powder (0.4 g, 6.1 mmol) and acetyl chloride (0.6 g, 7.6 nunol) are
added and the mixture is stirred at 40 C for 3 h. Additional Zn (0.5 g)
and acetyl 10 chloride (0.6 g) are added and stirring is continued for
another 5 h. Ethyl acetate is added and,%he precipitate is filtered off.
The sol vents are evaporated and the re¥l due is dissolved in nethanol. The
acetate ester of the product is hydrolyzed by naking the m xture al kaline

with 48 % a i I Ay 1 %tgyr r

t enper at ure%%ﬁ%%a@%@%% %\%%gda Ségi,é%ﬁég%r élé%?l}eﬁi Esiﬁgfl?ggg} ved in
t ol uene and dg wiot . bHBNE.81 (de Yo7 8V ¢d, ZHY 7. be (4, rs of

t he product Gﬁ‘?g’pgb%)gpa@]éﬂ)fe/sfslga@g p%hﬁglrlrgt ogfﬁgphy. QT’he gi'el d(of tﬁe
Z-isoner is7®0F 0 aagdsH) the E-isonmer 0.15 g. Z-isomer: 'H NMR (CDCL3):
2.28 (s, 6H), 2.65 (t, 2H), 2.72 (t, 2H, 3.57 (t, 20 2H), 3.94 (t, 2H),
6.58 (d, 2H), 6.76 (d, 2H), 7.07 (d, 2H), 7.15 (d, 2H), 7.20- 7.40 (m 5H)
E-isomer: 111 NWR (CDC13): 2.34 (s, 6H), 2.74 (t, 2H), 2.78 (t, 2H), 3.59
(t, 2H), 41.%%1(1% ?hc e mRtIRf the 3016 WinglSdthpdindLiRREp4083 66 Using the
sane nethod t ol 'ow ng conpounds are prepared: -3 =en- :

4-[ 4- (2- D net hyl am noet hoxx) phenyl | - 3- (4-fl uor ophenyl ) -4-phen. 1 _but 1-01
Z-i somers ' ENKR (@qECTRloro2-@Ecklbroiidny)21 Hheylbubithenyliphienéty} c2bil)- 3. 56
(t, 5 2H), 3.93 st,_z , 6.56 (d, 2H), 6.76 (d, 2H), 6.86 (t, 2H),
7.00- 7. 40 (aimgHylamine (No. 24)

' NMR (HCl salt, CDCI3): 2.35-3.02 (m, 2H), 2.95 (s, 6H), 3.35-3.55 (m,
4H), 4.46-4.60 (m, 2H), 6.75-7.30 (n, 13H)

(Z)-(2-{4-[4-Chloro-2-(4-fluorophenyl)-1-phenylbut-1-enylJphenoxy} -
10 ethylldimethylamine (No. 25)

'H NMR (HCl salt, CDCI3): 2.88 (s, 6H), 2.94 (t, 2H, ), 3.41 (m, 4H), 4.39
(m, 2H), 6.56 (d, 2H), 6.80 (d, 2H), 6.91 (t, 2H), 7.10 (dd, 2H), 7.20-7.40 (m,
5H) " -

2-{4-[4-Chloro-2-( 4-chlorophenyl)-1-(4-methoxyphenyh)but-1-
15 enyllphenoxy!ethyl)dimethylamine (No. 26 and 27)

Z-isomer (No. 26). "H NMR (HCl salt, CDCI3 + MeOH-d4): 2.89 (s, 6H),
-2.94 (t, 2H), 3.41 (m, 4H), 3.84 (s, 3H), 4.34 (m, 2H), 6.59 (d, 2H), 6.81 (d,
2H), 6.90 (d, 2H), 7.06 (d, 2H), 7.18 (d, 2H), 7.19 (d, 2H) ‘

E-isomer (No. 27): '"H NMR (HCI salt, CDCI3 + MeOH-d4): 2.91 (t, 2H),
20 2.98(s, 6H), 3.41 (t, H), 3.54 (m, 2H), 3.71 (s, 3H), 4.45 (m, 2H), 6.59 (4,
2H), 6.77 (d, 2H), 6.94 (d, 2H), 7.06 (d, 2H), 7.17-7.18 (d, 2H), 7.23 (d, 2H)

%




E-isonmer: "H NWMR (E-isonmer, CDC13): 2.35 (s, 6H), 2.75 (t 1&};&) g%d%(t
2H), 3.60 (t, 2H), 4.08 (t, 2H), 6.75--7.40 (m 13H 3(42 oro enyl) 4-f
4- (2-di et hyI am noet hoxy_) pheny 1) -4-(4-nethoxy hen 1 but-3-en-1- 10
Z-isoner: '"H NWR (CDC13): 2.28 (s, 6H), 2.65 (t, 2H), 2.75 (t, 2H) .3.57
(t, 2H), 3.81 (s, 3H), 3.94 (t, 2H), 6.58 (d, 2H), 6.75 (d, 2H), 6. 87 (d,
2H), 7.05 (d, 2H), 7.13 (d, 2H), 7.19 (d, 2H) E-isomer: 'H NWR (CDCl13):
2.33 (s, 6H, 2.74 (t, 2H, 2.75 (t, 2 5,3356(t 2H), 3.69 (s, 3H), 4.07
(t, 2H), 6.56 (d, 2H) 676(d 2H), 688(d 2H), 7.06 15 (d, 2H), 7.13
(d, 2H, 7.17 h 5 ) hyd u_t.0.chl ne (2)-(2-
{4-[ 4- Chl or e=2={&1EHi iy BHEHY T PHEMOXY T €

di met hyl am

(2)-3- (4 Ch&%‘@@&g%t hyl am noet hoxy) phenyl } - 4- phenyl but - 3-
20 en-1-ol (0.22 g, 0.5 mmol) is dissolved in toluene. Thionyl chloride
(0.2 g, 1.7 Z-155Rher (No. QaﬁéHNMRt(mmmamM&)HSdzf)eimxeolo‘@n é8),m.92 Tol uene
is partly evaporated and the precipitated hydrochloride salt of the product
is filtered(t, 2He3yice(d, 2H),3.44 (¢, 2H), 3)4?763366 (BQG:H)&;? 6&-(51\3151),(442:17 sal t,
CDC13): 2.88 and 2.90 et her 6 t (m . 4H), 4. 40
(M 211) 5" 6 (462 7056.83 (o SEDv$ 92440l 15 L D13 207 g
7.20-7.50 ( 5H) Using the sane nethod the foll ow ng conmpounds are
prepared: 5 -(2- {4-[4-Chloro-2-(4-chlorophenyl)- | -phenylbut- | -enyl
| phenoxy} ethyl)- dineth | am ne (No. 24)

E-isomer (No. 29): "H NMR (HClI salt, MeOH-dg): 1.45-2.15 (m, 6H), 2.96

(t, 2H), 3.12 (dt, 2H), 3.47 (t, 2H), 3.58-3.75 (m, 4H), 3.62 (s, 3H), 4.44

(dist.t., 2H, 6.65-6.83 (m, 3H), 6.90-6.97 (m, 2H), 7.01-7.18 (m, 6H), 7.31
10 (d,2H)

1-(2-{4-]4-Chloro-2-(2-methoxyphenyl)-1-phenylbut-1-enyl |phenoxy} -
ethyl)piperidine (No. 30 and 31)

7_isomer (No. 30): "H NMR (HCI salt, MeOH-d4): 1.50-2.05 (m, 6H), 2.88
(t, 2H), 3.05 (dt, 2H), 3.41 (t, 2H), 3.45-3.65 (m, 4H), 3.86 (s, 3H), 4.25

15 (distt, 2H), 6.65-6.79 (m, 3H), 6.88-7.00 (m, 4H ), 7.20 (dt, 1H), 7.30-7.50
(m, SH) |

E-isomer (No. 31): 'H NMR (HCl salt, MeOH-d4): 1.55-2.20 (m, 6H), 2.92

(t, 2H), 3.13 (dt, 2H), 343 (t, 2H), 3.58-3.75 (m, 4H), 3.84 (5, 3H), 445

(dist.t., 2H), 6.73 (dt, 1H), 6.89-7.30 (m, 7H), 7.08 (d, 2H), 7.18 (dt, 1H),
20 7.32(d,2H)

(Z)-1-[4-(2-BenzyloxyethylsulfanylDphenyl]- 1.2-diphenyl-4-chloro-but-1-ene

'"H NMR (CDCI3): 2.92 (¢, 2H), 3.02 (t, 2H), 3.41 (t, 2H), 3.56 (t, 2H), 4.47
(s, 2H), 6.78 (d, 2H), 6.96 (d, 2H), 7.10-7.40 (m, 15H)




"H NWR (HCl salt, CDC13): 2.35-3.02 (m 2H), 2.95 (s, 6H) 3= (m
AH), 4.46-4.60 (m 2H), 6.75-7.30 (m 13H) (2)-(2- 21 Gerdar 2033

{4- 14- Chl or o- 2- (4-fl uorophenyl ) - 1- phenyl but- | -enyl | phenoxy} - 10

et hyl di met hyl ami ne (No. 25) '"H NVMR (HCl salt, CDCl3): 2.88 (s, 6H), 2.94
(t, 2H, ), 3.41 (m 4H, 4.39 (m 2H), 6.56 (d, 2H), 6.80 (d, 2H), 6.91
(t, 2H), 7.10 (dd, 2H), 7.20-7.40 (m 5H) 2- 4- 4-Chloro-2- 4-chloro hen |
-1- (1.-nmethox hen 1 but 1- 15 en 1 hef¥x eth 1 dinmeth fanine (No. 26 and
27) Z-isonmer (No. 26): '"H NWR (HCl salt, CDClB + I\/EO—I—d4) 2. 89 (s, 6H)
2.94 (t, ) 41 ( . 64

(d, 2|_|), Le 1 HALAS L+ h ..s Y : S+ ——

(No. 27): ' 1N g salt CDClS + MeC]—I—d4) '2.91 (t, 2H), 20 2.98 (s,
6H), 3.41 E—Mh (m 2H) 3.71 (s, 3H), 4.45 (m 2H), 6.59 (d, 2H),
6.77 (d, 2H) 6.94 (d, 2H), 7.06 (d, 2H), 7.17-7.18 (d, 2H), 7.23 (d, 2H
21 Cctober G9QVREANCH): 2.28 (s, 6H), 2.46 (dist. t, 2H), 2.85-2.95 (m, 4H), 3.41

{4- (4- Chl oro- 2-( 3- et hoxypheny f -t - pheny | but - 1- enyllglhenoxy)

et hyl ) pi per {ditng 260 6.726(d, ahﬁ,ﬁgﬁ(ﬂ 2H$,o'hﬁ®—"(ﬁﬁ(n2$9 Y H NMR (HC1 salt,

MeCH-d4): 1.45-2.10 (m 6H), 2.92 (t, 2H), 306(dt 2H) 344(t 2H)
3.47-3.66 (m 4H). , .

6.92 (d,5 2Hi:[442 loxye ALY} 0-2-fhychloroph St | R
(HCL salt. MeOH-d4): 1.45-2. 15 (m 6H) 2.96 (t, o). 3.12 (dt. 2H. 3.47
(t, 2H), 3.%@@_&3&(-@—41 160810 3.62 (s, 3H), 4. 44

Z-isomer, "H NMR (CDCl3): 2.93 (t, 2H), 3.41 (t, 2H), 3.83 (s, 2H), 3.76

(dist.t, 2H), 4.04 (dist.t, 2H), 4.59 (s, 2H), 6.59 (d, 2H), 6.77 (d, 2H), 6.87 (4,
2H), 7.05 (d, 2H), 7.15 (d, 2H), 7.19 (d, 2H), 7.27-7.40 (m, SH)

10  E-isomer 'H NMR (CDCI3): 2.93 (t, 2H), 3.41 (t, 2H), 3.70 (s, 3H), 3.85
(dist.t, 2H), 4.18 (dist.t, 2H), 4.65 (s, 2H), 6.57 (d, 2H ), 6.79 (d, 2H), 6.92
(2H), 7.06 (d, 2H), 7.16 (d, 2H), 7.18 (d, 2H), 7.27-7.40 (m, 5H)

(E)-1-(3-Benzyloxyphenyl)-1-[4-( 2-benzyloxyethoxy)phenyl]-4-chloro-

3-phenyl-but-1-ene

15 The compound is prepared by using the method described in the examples 1d
using Ph3P and CCl4 as reagents.

'H NMR (CDCl): 2.93 (t, 2H), 3.40 (t, 2H), 3.71-3.76 (m, 2H), 3.98-4.05 .
(m, 2H), 4.58 (s, 2H), 5.06 (s, 2H), 6.60 (d, 2H), 6.78 (d, 2H), 6.85-7.50 (m,
19H) '

20 (Z)-{2-[3-(4-Chloro-1,2-diphenylbut-1-enyl)phenoxylethyl} dimethylamine
{No. 33)

1-[3-(2-Dimethylaminoethoxy)phenyl]-1,2-diphenyl-4-
(tetrah):dropyranyloxy)butan-l-ol (0.93 g, 1,9 mmol) is dissolved in toluene
(10 mi). Triethylamine (1.9 mmol) is added to the solution and the mixfure is




(dist.t., 2H, 6.65-6.83 (m 3H), 6.90-6.97 (m 2H), 7.01-
10 (d, 2H) 1- 2- 4- 4-Chloro-2- 2-nethox hen 1 -1- henlb%te)?[-ogeazcﬁﬁ%ox-

et hyl ) pi peridine (No. 30 and 31) Z-isonmer (No. 30): '"H NWR (HO salt,

MeCH- d4): 1.50-2.05 (m 6H), 2.88 (t, 2H), 3.05 (dt, 2H), 3.41 (t, 2H),
3.45-3.65 (m 4H), 3.86 (s, 3H), 4.25 15 (dist.t., 2H), 6.65-6.79 (m 3H),
6.88-7.00 (m 4H), 7.20 (dt, 1H), 7.30-7.50 (m 5H) E-isomer (No. 31) 1 H
NVR (HC salt, McOHd4): 1.55-2.20 (m 6H), 2.92 (t, 2H), 3.13 (dt 2H)
3.43 (t, 2H), 3.58-3.75 (m 4H), 3.84 (s, 3H), 4.45 (dist.t. 673

(91" 14’ (- nenlad Wxy By | thionxhSHpHHERSS m“lojiglscﬁ%%‘ﬁéﬁ?)‘hﬁnégﬁ“g? a? 5&? it ohe
aar SCD%% oC:/ g ey wag Sygtfor 1 fidhr 50078 o€, oy R b PN
EOQBCﬁIgoE g) 5‘&? stlfreg @zxggélﬂ%ér@fﬂr%qﬁgh% Etgcf Vérét %vapbrﬁ)eg' %ﬂéelg (dist. t,
2H), 2.85- Ztgsﬁdﬁ@\waé'd)ssoﬁreﬂjto (t@l'u%he Wash%d)w:tﬁ 2719 Ndﬂ)HEHﬂH with 9atéd, 2H),

7.00-7.40 (m - 2-Benz lox ethox hen hen 1 but-I-ene
-4-chl or - 2'I(IﬂrZ—liécﬁﬁ@fﬁfﬁhyb}eddc{Msrmydtaﬂlzédﬁomeﬁqﬂ acetataNH(IBaE3) : 2. 93

(t, 2H), 3.41 (t, 2H), 3.83 (s, 2H), 3.76
Yield 0.15 g
TH NMR (HCl salt, CDCI3): 2.79 (s, 6H), 2.94 (¢, 2H), 3.20-3.29 (m, 2H),
3.42 (t, 2H), 4.12-4.20 (in, 2H), 6.40 (s, 1H), 6.51-6.62 (m, 2H), 6.98 (t,

1H), 7.10-7.45 (m, 10H)

10 i) Removal of the protecting groups

(E)-3- {4-Chloro-1-[4-(2-hydroxyethoxy)phenyl]-2-phenyl-but-1-enyl} -phenol
0.34

(E)-4-(3—B_enzyloxyphenyl)-4-[4-(2-berfzy]oxyethoxy)phenyl]—4-chloro-3-
phcnyl-bﬁf—l-cne ( 1.95 g, 3.39 mmol) is hydrogenated in ethanol-ethyl

15 acetate (5 ml:20 ml) containing triethylamine (3.4 mmel) and 10 % palladium |
on carbon (0.195 g) as a catalyst. The catalyst is filtered off and the solvent is
evaporated. The product is purified with flash chromatography and
crystallized from toluene-methanol (9:1). Yield 0.23 g.

I NMR (CDCI3 + MeOH-d4): 2.95 (t, 2H), 3.42 (t, 2H), 3.8-4.0 (m, 4H),
20 6.56 (d, 2H), 6.75-6.82 (m, 4H), 7.10-7.25 (m, 7H)

Using the same method the foliowing compound included in the invention is

prepared:

(Z)-3-[4-(4-Chloro-1.2-diphenylbut-1-enyl)phenoxy]propan-1-ol (No. 35)




dist.t, 2H), 4.04 (dist.t, 2H, 4.59 oH), 6.59 (d,
655 A o o (2i|) Do (d, (2H) oy Bneh ?m 5H)
2H) ,

6.87 (d. 2H), 7.05 (d, 2H), 7.15 (
10 E-isomer 'H NMR (CDCL3): 2.93 (t, 3.41 (t, 2H), 3.70 (s, 3H) 3. 85
4.65 (s, 2H), 6.57 (d, 2H), 6.79 (d, 2H),

2.

(dist.t, 2H), 4.18 (dist.t, 2H),

6.92 (2H), 7.06 (d, 2H), 7.16 (d, 2H), 7.18 (d, 2H), 7.27-7.40 (m 5H)
{E)-1-(3-Benzyl oxyphen 1}-1-f4-(2-benzyl,oxyet hox henyl ] - 4- chl or o-
3-phenyl -but-1-ene 15 The corrpound is gepared by using the net hod

described in the exanples | usi ng Ph3P and CCl4 as reagents. 'H NWR

(CDC13): 2.1 3: ( 3398 (&, 05), (M 2H),
4.58 (s, H?@&S@Clé 46 b&H?H) 3579%% %lg) (%mZSHDH)BBSS @ 50 )(m 19H)
20 (2)--{2 r |6|'% dl PHY; 7.1 1-240 nhie1®3k ) et h 1 dinmeth | anine
No. 33 1- §§?56@ngt%§/?daﬁoet hgxy) enyl] ]Z(ngl phe%yl
(tetrahydropyranyloxy)butan | -ol (O. 93 g, 9 nnDI) IS dlssolved in toluene
(10 m). TriZRt2y444i@ielofd-12- ﬁltﬂllehvl-huiaﬂ@am)l- s 3 :

is 21 Cctober 2003 70 cooled to -10 C. Thionyl chloride (5 8 rrm)l) i s added
to the mxture at -10 - 0 C The mxture was stifred for 1 hour at 0-5 C
war med up’ tis mepaed ageoiing tetheproegduse of theeamPle 4%r 3 hours. Sol vent was
evaporated, the residue was dissolved to toluene, washed with 2 N NaCH and

\;mcte [la}[/\lgt ‘miﬁ?fiﬁ {cb&%‘j‘s 5 dé)‘;t)(t gﬁbp; Q@Kﬁfﬁ“\(’%‘ﬁ (ﬁﬁj &g% ﬁng n5f§t1hy|
2.94 (t, ZFQd, 2312903 @2 2H3) 7401740 (m, 10H)

5
d,
6

Using the same method the following compound included in the invention is

prepared.

(Z)-2-{4-[4-Chloro-2-(4-chlorophenyl)- 1 -(4-methoxyphenyl)but-1-enyl]- |
10 phenoxy}ethanol (No. 37)

'H NMR (CDCl3): 2.94 (t, 2H), 3.41 (t, 2H), 3.83 (s, 3H), 3.85-4.00 (m, 4H),
6.59 (d, 2H), 6.78 (d, 2H), 6.90 (d, 2H), 7.06 (d, 2H), 7.16 (4, 2H), 7.19 (d,
2H)

Example 5

15  a) 1-[4-(2-Chloroethoxy)phenyl]-2-(2-chlorophenyl)ethanone

1-[4-(2-Chloroethoxy)phenyl]-2-(2-chlorophenyl)ethanone is prepared
according to the method described in the example 4a using 2- '

chloroethoxybenzene and 2-chlorophenylacetic acid as starting materials.

' NMR (CDCI3): 3.85 (t, 2H), 4.30 (1, 2H), 4.39 (s, 2H), 6.98 (d, 2H), 7.22-
20 7.26 (m, 3H), 7.39-7.50 (m, 1H), 8.04 (d, 2H)




3.42 (t, 2H), 4.12-4.20 (m 2H), 6.40 (s, 1H), 6.51-6.62 , 98 (t,
1 H, 7.10-7.45 (m | OH 10 i) Renoval of the protecflng2(grﬁc))d§%%rzlgg8

{4-Chl oro-| -[4-(2-hydroxyethoxy)phenyl| -2-phenyl -but-1-end}-phenol (No. .
34) (E)-4-(3-Benzyl oxyphenyl)-4-[4-(2-berizyl oxyet hoxy) phenyl] - 4-chl oro- 3-
phenyl -but-1-ene (1.95 g, 3.39 mmmol) is hydrogenated in ethanol -ethyl 15
acetate (5 nl:20 m) containing triethylamne (3.4 mmol) and 10 % pal | adi um
on carbon (0.195 g) as a catal yst. The 7dat al yst is filtered off and the
solvent is evaporated. The product is purified with flash chr omat ogr aphy

8 ] e A A ooty 1, (5

6.75-6.82 (m 4H), 7.10-7.25 (m 7H) Usmgthe same mathodthefollovmng

compound i ngl thRRSRI: Z -3- 4-4-Chloro-1 2-di
hen | but-1 - ) ober 2003 71 'H NWR (CDC13):
1.96 (quint., 2H), 2.92 (t, 2H), 3.42 (t, 2H), 3.80 (g, 2H), 3.98 (t, 2H),
6.55 (d, 2|‘9H (CDCI?"B.S?F(tlZHY A4 (sT2H)YH.28 (¢, 2H), 6.94 (d, 2H), 7.2—
(2)-2-[4-(4-Chloro-1,2 hen. |-but-1-en 1 - henyl sul fanyl ethanol 0. 36)

i s prepar ed7dqeeriH)S. (D(b(d 2#1)pr ocedure of the exanple 2g. 5 'H NVR (CDC13):
2.93 (t, 2H), 3.00 (t, 2H), 3.41 (t, 2H), 3.64 (t, 2H), 6.81 (d, 2H), 7.01
(d, 2H), 7.10-7.40 (m 10H) Using the sane method the follow ng corrpound

el udedS " )tg e(2|(9}\1/1%?ctn;h%?wh 1- [‘P (f—%?pendlnvlethoxv)phenvl]ethanone

The mixture of 1-[4-(2-chloroethoxy)phenyl]-2-(2-chlorophenyl)ethanone (4
g, 13 mmol) and piperidine (5.8 g, 68 mmol) in 80% aqueous acetone (50 mtl)
is refluxed for 12 h. Additional portions of 0.3 g of piperidine are added three
times in 4 h intervals to the mixture. The solvents are evaporated. Diethyl

10  ether is added and the precipitated piperidine hydrochloride is filtered off.
Diethyl ether is evaporated and the residual product is purified by flash
chromatography (eluent toluene:triethylamine 9:1). The yield is 4.1 g, 89 %.

'H NMR (CDCI3): 1.38-1.56 (m, 2H), 1.56-1.68 (m, 4H), 2.45-2.62 (m, 4H),
2.79 (t, 2H), 4.17 (t, 2H), 4.38 (s, 2H), 6.96 (d, 2H), 7.19-7.25 and 3.37-7.44
15  (2m, together 4H), 8.01 (d, 2H)

1-[4-(2-Imidazol-1-y}-ethoxy)phenyl]-2-phenyl ethanone

is prepared from 1-[4-(2-chloroethoxy)phenyl]-2-phenylethanone and
imidazole in DMF using sodium hydride as a base according to the procedure

described in the example 1a.

20 'HNMR (CDCI3): 4.22 (s, 2H), 4.20-4.37 (m, 4H), 6.88 (d, 2H), 7.03 (s,
1H), 7.07 (s, 1H), 7.20-7.37 (m, SH), 7.60 (s, 1H), 7.97 (d, 2H)




Z)-2 4-F4-Chl or o- 2- (4-chl orophen 4-nethox hen flIP but-I e,%é% g,eﬂgfégl)
"H NWMR (CDC13): 2.94 (t, 2H), 3.41 (t, ?

m 4H), 6.59 (d, 2H), 6.78 (d, 2H), 6.90 (d 2H), 7.06 (d, 2H),

7.16 (d, 2H), 7.19 (d, 2H) Exanple 5 15 a) | - 4- 2-Chl oroethox hen

et hanol ( No.
3.85-4.00 (

2-chl oro he
1-[4-(2-Cnhl
according t

chl or oet hoxybenzene and 2-chl or ophenyl acetic acid as starting materials.

NVR ( CDC13);
20 7.26 (m
t he same ne
1-[4-(2-Chl

b) 2_(2-c¢Chl
of 1-[4-(2-
and piperid

5

10

15

20

n 1 ethanone
or oet hoxy) phenyl | - 2- (2- chl or.ophenyl ) et hanone is prepared
o the nethod described in the exanple 4a using 2-

%5 - Q! ) a h »r. ¢ , etr " 2H)

1 -2-

7.22-

1

03 72 Using

d : hg\%ﬂg corrpound S prepared
p nylT-2 phenyl et hanone 'H NVR (CDC13): 3.83 (t,

4.24 (s, 2H), 4.28 (t, 2H), 6.94 (d, 2H), 7.2- 7.4 (m 5H), 8.00 (d, 2H 5
Qrﬁgp@m@ropﬁenyl-[lélﬁl( @-ptp@erdnr@tlﬂhokye)phﬁpﬂémy&(tba'ahmpyrmb m xt ure

2H) ,

chl or oet hoxy) phenyl ] - 2- chl or ophenyl ) et hanone t&m?) g, 13 nmrnol)

pry)bptang1 gneds prepsicyd b]ﬂ (@/é’@qtléﬁ ascardandiethegpe

described in the example 4d using 2-(2-chlorophenyl)-1-[4-(2-
piperidinylethoxy)phenyl]-ethanone (1.5 g, 4.2 mmol) and 2-
tetrahydropyranyloxy-1-iedoethane (1.3 g, 5.1 mmol) as the starting materials.
The product (1.6 g) is used for the following reaction step without further

purification.

'H NMR (CDCIl3): from the complex spectrum can be identified 2.40-2.60
(m, 4H), 2.75 (t, 2H), 4.12 (t, 2H), 4.50-4.62 (m, 1H), 5.24-5.36 (m, 1H), |
6.87 (d, 2H), 7.10-7.25 and 3.37-7.44 (2m, together 4H), 7.98 (d, 2H)

Using the same method the following compound is prepared.

1-[4-(2-Imidazol- 1 -yl-ethoxy)phenyl]-2-phenyl-4-(tetrahydro-

pyranyloxy)butan-1-one

'H NMR (CDCI3): 1.4-1.9 (m, 6H), 1.95-2.2 (m, 1H), 2.4-2.60 (m, 1H), 3.2—
3.9 (m, 4H), 4.2-4.37 (m, 4H), 4.45-4.55 (m, 1H), 4.79 (dt, 1H), 6.80 (dd,
2H), 6.99 (s, 1H), 7.05 (s, 1H), 7.15-7.3 ( m, 5H), 7.55 (s, 1H), 7.95 (d, 2H)

d) 2-(2-Chlorophenyl-1-phenyl-1-[4-(2-piperidinylethoxy)phenyl]-4-

(tetrahydropyranyloxy)butan-1-ol

is prepared according to the procedure described in the example 4e. The |

product is used in the following reaction step without further purification.
t




is refluxed for 12 h. Additional portions of 0.3 g of pipgrbdiLps #p8 added
three tinmes in 4 hintervals to the mxture. The solvents are evaporated

Diethyl 10 ether is added and the precipitated piperidine hydrochloride is
filtered off. Diethyl ether is evaporated and the residual product is
purified by flash chromatography (eluent toluene.triethylamne 9:1). The
yield is 4.1 g, 89 % '"HNW (CDC13): 1.38-1.56 (m 2H), 1.56-1.68 (m 4H),
2.45-2.62 (m 4H), 2.79 (t, 2H), 4.17 (?4 2H), 4.38 (s, 2H), 6.96 (d, 2H
7.19-7.25 and 3.37-7.44 15 (2m together 4H), 8.01 (d, 2H) hen L

11- 2- phenyl ethanone y)p i- 4- 2-Imdazol-I- 1-ethox is prepared from
1-[4-(2-chl OrOdﬂdi@gm)epshmamhdtha}ﬂhhemdvemﬁaaﬁl@au@dwme prépdasael e i n DMF usi ng
sodi um hydri de as a base accordlng to the procedure escribed in the
exanpl e | a. 20 4, 20 4. 37 (n1 4FD 6.88 (d,
2H), 7.03 (s, eny A-(tatrahydrog , 71.97
}-1- 4- 2 i er|d|n | et hox

| or ophenyl - |-

[ 4-(2- plperldlnylethoxy)phenyl] 4- (tetrahydropyranyl oxy)butan- | -one is
prepared by PTCheeaotpoomd kesed th thg ntxt redusionstdpodithoud dexthériyadificatisthe exanpl e
4d usi ng 2-(2-chl orophenyl)-1-[4-(2- piperidinylethoxy)phenyl]-ethanone

(1.5 g, 4.2 mol) and 2- tetrahydropyranyloxy | -iodoethane (1.3 g, 5.1
h j 1 T 1, f h
ol ) as the Sigr R R A | e S

fol |l ow ng react
1-0

2-(2-Chlorophenyl-1-phenyl-1 -[4—(2-piperidinylethoxy)phenyl]-4—(tetraﬁydrof .
pyranyloxy)butan-1-ol is dehydrated according to the procedure described in- |
the example 1c, The Z-isomer of the product is purified by flash
chromatography (eluent toluene-triethylamine 13:1)

Z-isomer: 'H NMR (CDCI3): 1.35-1.48 (m, 2H), 1.48-1.68 (m, 4H), 2.38—
2.48 (m, 4H), 2.66 (t, 2H), 2.58-2.87 (m, 2H), 3.47-3.67 (m, 2H), 3.94 (1,
2H), 6.54 (d, 2H), 6.84 (d, 2H), 7.07-7.41 (m, 9H)

Using the same method the following compound is prepared.

3- {4-Hydroxy-1-[4-(2-imidazol-1-yl-ethoxy)phenvll-2-phenyl-but-1 -enyl} -

phenol

E-isomer: '"H NMR (CDCI3-+MeQH-d4): 2.83 (t, 2H), 3.60 (t, 2H), 4.11 (dist.
t, 2H), 4.20 (t, 2H), 6.48 (d, 2H), 6.76 (d, 2H), 6.66-6.9 (m, 4H), 6.92 (s, 1 H),
6.98 (s, 1H), 7.08-7.32 ( m, 5H), 7.36 (s, 1H)

Z-isomer: 'H NMR (CDCI3+MeOH-d4): 2.73 (t, 2H), 3.54 (t, 2H), 4.23—4.4
(m, 4H), 6.35-7.23 (m, 15H), 7.55 (s, 1H)




purification. 10 "H NWR (CDC13): fromthe conpl ex spectr
identified 2.40-2.60 (m 4H), 2.75 (t, 2H), 4.12 (t, ZI—D%Q&QBQ?O& (m

IH, 5.24-5.36 (m IH, 6.87 (d, 2H), 7.10-7.25 and 3.37-7.44 (2m
together 4H), 7.98 (d, 2H) Using the sane nethod the foll ow ng conpound is
prepared. 1-[4-(2-1m dazol-I-vl-ethoxy phenyl -2-phenyl-4- tetrahydro- 15 p
raanyl oxy) but an-1-one 'H NMR (CDC13): 4-1.9 (m 6H), 1.95-2.2 (m 1H),
2.4-2.60 (m 1H), 3.2- 3.9 (m 4H, 4.2M%. 37 (m 4H), 4.45-4.55 (m 1H),
4.79 (dt,1H), 6.80 (dd, 2H), 6.99 (s, 1H), 7.05 (s, 1H), 7.15-7.3 (m SH),
7.55 (s, 1H),,.£.95,( 2H) . d QL .Q ehivbei 1ledviig -eridin

| et hox heng Z'lg' e y1 06 ' hyth O € accordi ng
to the proc 1 '1%‘??61 i kgy t he exanple 4e. The . product is used in the
fol |l owi ng rgglg@ém sflé%a\?\ngi%@ut further purification. 21 October 2003 74
Usi ng the sane nethod the follow ng conpounds are prepared:

114-(2-1mi dﬁﬂbp&eﬂla@bﬂﬁng)@ﬂwbbe@mmmbeﬂinﬁbmlagml@-ldyr anx!| oxy) -
1-[3 (tetrahydro-p, ranyloxy)phenyl]-butan- |- of The conpound is used in
the next reaction step without further purification__e) 3- 2-chlorgo hen 1
-4- hen | - 4 HANMR (CD&1BYi 133-1.42 (moRH)eh49-boB (51,441, é.@l-z.so (m, 4_%),

oyt any ) B 1S B b b5 B8 BB RSB QLT
oo ogr a5 CePEEn 5P R GIHES 1 e 3.3 1S 11

Using the same method the following compound included in the invention is

prepared.

3-{4-Chloro-1-[4-(2-imidazol-1-yl-ethoxy)phenyl]-2-phenyl-but-1-enyl }-
10 phcn(_)l (No. 39 and 40)

E-isomer (No. 39): 'H NMR (CDCl3): 2.94 (t, 2H), 3.41 (t, 2H), 4.07 (dist. t,
2H), 4.25 (t, 2H), 6.50 (d, 2H), 6.79 (d, 2H), 6.70-6.81 (m, 2H ), 6.98 (s, 2H),
7.10-7.24 (m, 7TH), 7.51 (s, 1H)

7Z-isomer (No. 40): 'H NMR (CDCl3+MeOH-d4, HCl-salt): 2.90 (dist.t, 2H),
15  3.40 (dist.t, 2H), 4.33 (dist. t, 2H), 4.65 (dist.t, 2H), 6.35-7.25 (m, 13H), 7.38
(s, 1H), 7.48 (s, 1H), 9.20 (s, 1H) '

Example 6

a) (4-Amino-phenyl)phenyl-methanone

4-Nitrobenzophenone (5.0 g, 0.022 mol) is dissolved in ethanol-
20  dichloromethane (40 ml : 30 ml) and hydrogenated at room temperature with
10 % p:ﬂladium on carbon (0.5 g) as a catalyst. The catalyst is filtered off




Z-isomer: 1H NMR (CD C13): 1.35-1.48 (m 2H), 1.48-1.68 ( 8- 2. 48
(m 4H), 2.66 (t, 2H), 2.58-2.87 (m 2H), 3.47-3.67 (m %oégﬂ%%%z)?g

6.54 (d, 2H), 6.84 (d, 2H), 7.07-7.41 (m 911) Using the same nethod the
foll owi ng conpound is prepared. 3- 4-H drox -1- 4- 2-imdazol-1- 1-ethox
hen | -2-hen |-but-l-en 1 - hp enol E-isoner: 1H NVR (CDCl13+MeOH d4): 2.83
(t, 2H), 3.60 (t, 2H), 4.11 (disc. t, 2H), 4.20 (t, 2H), 6.48 (d, 2H),
6.76 (d, 2H), 6.66-6.9 (m 414), 6.92 (% 1 H), 6.98 (s, 1H), 7.0 8-7.32
(m 5H), 7.36 (s 1H) z- isorrer "H NI\/R (CD013+|\/e0—|-d4) 2.73 (t, 2H), 3.54
(t, 21D, 4,23-4 (m .4H), g 7.23 %1 7.95 ( 21 October
2003 75 f) gzt)lﬂle t'lizrat(us ?Ym?emfs (§°§U(’1235%hIT ePAdYEHIS H&deﬁbﬁg)ﬁ |

-enyl ] phenox - eth 1 i d accordlng to t he
procedur e dE"sa(?F‘PBegéeRW‘ Bgé‘&{ﬁ}f‘t%“@? 10{1' ﬁpt\?ﬁ%?% 1.33-1.49 (m 211),
149168(m4H) 2.40-2.50 (m 4H), 5 2.67 (t, 2H) 2.80-3.50 (m 2H),
3.25-3.56 .t 8! 7.06-7.43 (m
9H) Using the sam(ﬁeﬁﬁégﬁﬁ’?@ (%Ppo?\n%ﬂ% Ir%rlpl_%ﬁl d@|7nglfﬁgn ‘ﬁlﬁn the invention
is prepared. 3-. {4-Chloro-1-(4-(2-imdazol-1-yl-ethox
) phenyl1J- 2- - phenyl -but-1-en 1 - 10 phenol (No. 39 and 40) E-isoner. (No.
39): " H NVRbY SR¥N@Yey @aldof t, 2H), 3.41 (t, 2H), 4.07 (dist. t, 2H), 4.25
(t, 2H), 6.50 (d, 2H), 6.79 (d, 2H), 6.70-6.81 (m 2H), 6.98 (s, 2H),
7.10-7.24 (m 7H{1, 7.51 (s, 1 H) ]

5  4-(4-Chloro-1,2-diphenyl-but-1-enyl)phenylamine

Zinc (10.0 g, 0.154 mol) and tetrahydrofuran (THF) (120 ml) is added to the
reaction vessel and cooled to —-10 °C. To the mixture is added dropwise titan
tetrachloride (14.4 g, 0.076 mol) at about —10 °C. After the addition is
completed the mixture is refluxed for two hours. Then it is cooled to 40 °C
10  and (4-Amino-phenyl)phenyl-methanone (5.1 g, 0.0258 mol) and 3-
chloropropiophenone (4.36 g, 0.0258 mol) are dissolved in THF (50 ml) and
added to the mixture. Refluxing is continued for additional 3.5 hours. The
cooled reaction mixture is poured in aqueous potassium carbonate solution
(14 g K2CO3 + 140 ml water) and allowed to stand over night. The mixture
15 is filtered and the precipitate is washed three times with THF. The filtrate is
evaporated to dryness. The residue is dissolved in ethyl acetate and weshed-

with water. Yield 9.6 g Z-isomer being the only isomer.

Z-isomer: "H NMR (CDCl3): 2.90 (t, 2H), 3.41 (t, 2H), 6.32 (d, 2H), 6.64 (d,
2H), 7.0-7.4 (m, 10H)

20  Using the same method the following compound included in the invention is

prepared

N-[4-(4-Chloro-1.2-diphenyl-but-1-enyl)-phenyl]-N' .N'—dimeth_vlcthane- 1.2-
diaminé (No. 47




3.40 (dist.t, 2H), 4.33 (dist. t, 2H), 4.65 (dist.t, :

13H), 7.38 (s, 1H), 7.48 (s, 1H), 9.20 (s, 1H) Exanple 6 a) 4-Anmi no- hen 1
hen 1-nmet hanone 4-Ni trobenzophenone (5.0 g, 0.022 nol) is dissolved in

et hanol 20 dichloronethane (40 m : 30 m) and hydrogenated at room
tenperature with 10 % pal | adi um on carhon (0.5 g) as a catalyst. The
catalyst is filtered off 21 Cctober 2009 76 and the filtrate is evapor at ed
to dryness. The product is used in the next reaction step without further

7 6 (m Saryndmen bl S b Appg i métfnp, (1 1)
hen fami ne 008, h8ndclerifaliit S halertn, SosatMynaligan (THD) (120 n) i

added to th I'On~ vesse cooled 1o 210°C. To the mixture is added

dropwi se ti B [{g}h@h@ﬁé.de (14.4 g, 0.076 nol-) at about -10 C. After the
addi tion ish@%ﬁ%l%e?e the mxture is refluxed for two hours. Then it is

cooled to 40 C 10 and (4- Am no-phenyl) phenyl - et hanone@&S.éﬁ 0. 0258 not)
and 3- chl ogoigbaerohbiMRead HCissalt, MeOPEE4)13195 e 6H); 209 (2.3 44E (50

m) and added to the m xture. Refluxing is contin o) ddj ti.onal 3.5
hours. The (g8®M)ed.47dt AR GB &t Uy 6-20%6&5461» ﬁﬁ)azﬁgﬁrﬁs Op&f'at@ﬁm
carbonate solution (14 g K2C03 + 140 nl water) and allowed to stand over
night. The m [ ' e | | Di ' g ree tines
With THE Thé) {4 : : izl grrnesss o lack (AR gtl]L:ﬁlssol ved

i n ethyl ac%tS

Z-1 No. 40): 1H NWR (CDC13+MeOHd4, HCl-salt): 2.9 | , 15
i somer ( ) ( + sal t) 2|—|)021§3.8§l§§97r.t220é%|(_|)m

at e and washed
ter

(Z)-4-(4-Chloro-1,2-diphenyl-but- 1-enyl)phenylamine (2.0 g, 5.99 mmol),

ethanol (30 ml), ethyl bromoacetate (2.5 g, 15 mmol) and sodium acetate (2.4
10 g, 17.9 mmol) are added to the reaction vessel and refluxed for three hours.

Then the solvent is evaporated and the residue is dissolved in water and ethyl

acetate. Ethyl acetate phase is dried and evaporated to dryness. Yicld29 g.

' NMR (CDCI3): 1.26 (t, 3H), 2.90 (¢, 2H), 3.41 (t, 2H), 4.20 (g, 2H), 6.25
(d, 2H), 6.68 (d, 2H), 7.10-7.40 (m, 10H)

15  d) (Z2)-2-[4-(4-Chloro-1,2-diphenyl-but-1 -enyl)phenylamino]ethanol (No. 41)

(Z)-[4-(4-Chloro-1 ,2-diphenyl-but-1-enyl)phenylamino]acetic acid ethyl ester
(2.9 g, 6.9 mmol) is dissolved in tetrahydrofuran and lithium aluminum
hydride (0.34 g, 8.97 mmol) is added in small portions during fifteen minutes.
The mixture is stirred at room temperature for two hours. Then the solvent is

20  evaporated to dryness and the residue is dissolved in ethyl acetate and washed
with water. Ethyl acetate phase is evaporated to dryness and the product is
purified by flash chromatography with toluene:methanol:trethylamine
solution (10:0.3:0.3) as an eluent. Yield 0.47 g.




with water. Yield 9.6 g Z-isonmer being the only isonmer. Zq s NVR
(CDC13): 2.90 (t, 2H), 3.41 (t, 2H), 6.32 (d, 2H), 6.64 (Zc},é&gﬁér,zo‘?go-l 4
(m 10H) 20 Using the same nethod the foll ow ng conmpound included in the
invention is prepared N-[4

(4-Chl oro-1, 2-d_phenyl -but-1-enyl)-phenyl|-N , N-di net hyl et hane-1, 2- di am nd
(No. _ 471 21 Cctober 2003 77 starting from

[ 4- (2- di met hyl ani noet hyl ani no) phenyl ] pii@nyl net hanone (preparation
described in US patent no. 5,693,674) and 3- chl oropropi ophenone. Z-isoner:

3"y (1 o N GRETDTE (688 30T 4t g, 38 D6 o)
()"0 (4 bR 270 Rl T BT A RS e me (270 g, 5,99 manol )

ethanol (30 m ), ethyl bronopacetate (2.5 g, 15 mmol) and sodi um acetate
(2.4 10 g, 17.9 mmol ) are added to the reaction vessel and refluxed for
three hours, Then_the solvent is evaporated and the residue is dissolved
in water anﬁxémﬂP" acetate. Ethyl acetate phase is dried and evaporated to
dryness. Yield 2.9 g. "HNW (CDC13): 1.26 (t, 3H), 2.90 (t, 2H), 3.41 (t,
2H), 4.20 (q, 2H), 6.25 (d, 2H), 6.68 (d, 2H), 7.10-7.40 (m 10H) 15 d)
(2)-2-[4-(4:Chlora-lna-siphe, - =l -1en_ph Lebet hanol No. 41
(Z)'[4-(4-(f‘ﬂ Z ;- £ 189‘%1 bx_ !)?h vl 61Iﬁé@érﬁlgozacetic acid et hyl
ester (2. 9993113&&%}1‘2&'6)101' s dissolved in tetrahydrofuran and |ithium

al um num

is prepared according to the method of example 6b usmg
[(4-benzyloxyethoxy)phenyl]phenylmethanone and 3-chloro-1-(4-
~ hydroxyphenyl)propan-1-one as starting materials. The product is mixture of

Z-~ and E-1somers.

10 'H NMR (CDCl3): 2.88 and 2.93 (2t, 2H), 3.42 and 3.43 (2t, 2H), 3.74 and
3.84 (2dist.t, 2H), 4.01 and 4.16 (2dist.t, 2H), 4.58 and 4.65 (2s, 2H), 6.55-
7.40 (m, 18H)

b) 4-{1-(2-Chloroethyl)-2-[4-(2-hydroxyethoxy)phenyl}-2-
phenylvinyl}phenol (No. 42 and 43)

15 is prepared according to the procedure of the example le. The isomers are
purified by flash chromatography (eluent dichloromethane-methanol-
triethylamine 98:2:1)

7-isomer (No. 42): "H NMR (CDCI3): 2.87 (t, 2H), 3.43 (t, 2H), 3.83-3.90
(m, 2H), 3.90-3.97 (m, 2H), 6.56 (4, 2H), 6.66 (d, 2H), 6.80 (d, 2H), 6.96 (d,
20  2H), 7.20-7.40 (m, 5H)




hydride (0.34 g, 8.97 nmol) is added in small portions dLﬁ1‘@&oEérf§C%%”
mnutes. The mxture is stirred at roomtenperature for two hours.

the solvent is 20 evaporated to dryness and the residue is dlssolved |n

et hyl acetate and washed with water. Ethyl acetate phase is evaporated to
dryness and the product is purified by flash chromatography with

tol uene: nethanol :triethylamne solutiaon (10:0.3:0.3) as an eluent. Yield
0.47 g. 21 Cctober 2003 78 'H NWR (CDCl7§’): 2.89 (t, 2H, 3.17 (t, 2H, 3.41
(t, 2H), 3.73 (t, 2H), 6.29 (d, 2H), 6.67 (d, 2H), 7.10-7.40 (m IO—I)

Eﬁgm si ;yﬁﬁﬂéﬁﬁf@eﬁmg@b@§$/?o§fgy?@| ?ng%h‘gt:iﬁ exarrp(?e 6b using

[ (4 benzylo ﬂgb ¥ OBLEY! (D DD bTE! aﬁgg,[es@({d?»zﬁ@h@@(a 1H),7.20 d,

hydr oxyphen roduct’ i's m xture of
Z- and E-i sgﬁirggﬂﬁ 13; n{\ll\gﬁ CDC13) 2 88 and 2.93 (2t, 2H), 3.42 and 3. 43
(2t, 2H), 74" and 4°(2dist.t, 2H), 4.01 and 4.16 (2dist.t, 2H), 4.58
and 4.65 (2s, 2H), 6. 55- 7. 40 (m 18H) b) 4- { 1-(2-Chloroethyl}-2-

2- hydroxyethoxy )phen phe Ivin 1 phenol o. 42 an(t43) 1 -2 15 is prepared
according t thel cedure of the exanple 1 e. The isoners are purified by
flash chro g%@ (el uent dichl or onet hane- net hanol - '

5 {2-[4-(4-Chloro-1.2-diphenylbut-1-enyl)phenoxylethyl} methylprop-2-

yanylamine (No. 44)

is prepared according to example 1 a starting from Z-4-chloro-1,2-diphenyl-
1[4-[2-(N-methylamino)ethoxy]-phenyl]-1-butene (preparation described in -
US patent no 5,491173) and propargyl bromide.

10 'H NMR (citrate salt, MeOH-d4): 2.74 (s, 3H), 2.82 and 2.86 (2s, 4H), 2.93
(t, 2H), 3.06 (t, 1H), 3.29 (dist. t, 2H ), 3.44 (t, 2H), 3.85 (4, 2H), 4.16 (dist. t,
2H), 6.68 (d, 2H), 6.86 (d, 2H), 7.15-7.47 (m, 10H)

Example 9

a) (Z)-[4-(4-Hydroxy-1,2-diphenylbut- i-enyl)phenyloxylacetic acid ethyl

15 ester

is prepared from (Z)-(4-hydroxy-1,2-diphenylbut-1-enyl)phenol (preparation
described in US patent no. 4.996.225) and ethyl bromoacetate according to

the procedure described in the example 1a using NaH as a base.

'H NMR (CDCI3): 1.25 (t, 3H), 2.74 (t, 2H), 3.57 (t, 2H), 4.23 (q, 2H), 4.47
20 (s, 2H), 6.56 (d, 2H), 6.79 (d, 2H), 7.10-7.45 (m, 10H)

(Z)-2-[ 4—( 4-Hydroxy-1.2-diphenylbut-1-enyl}phenoxylbutyric acid ethyl ester




triethylamne 98:2:1) Z-isomer (No. 42): iH NVR (CDC13): %ﬁZtoéér’GZé%?)’ 3. 43
(t, 2H), 3.83-3.90 (m 2H), 3.90-3.97 (m 2H), 6.56 (d, , O. d, 2H),
6.80 (d, 2H), 6.96 (d, 20 2H), 7.20-7.40 (m 5H) 21 Cctober 2003 79
E-isonmer (No. 43): "H NWR (CDC13): 2.92 (t, 2H), 3.38 (t, 2H), 3.90-4.02
(m 2H), 4.03-4.14 (m 2H), 6.63 (d, 2H), 6.89 (d, 2H), 6.95 (d, 2H), 7.20
(d, 2H), 6.85-7.17 (m 5H) Exanple 8 5 2- 4- 4-Chloro-1 2-di hen | but- |
-en 1 henox eth 1 nmeth 1 ro -2- ynylani8k (No. 44) is prepared according to
exanple 1 a starting from Z-4-chloro-1, 2-di phenyl -

1[ 4-[ 2- (N- et hyl am _no) et hoxy] - phenyl ] - 1- but ene repar.ation described in
US patent ni m;nyf@my%ﬂag %4? H%aﬁagiﬂl IL%%CS&?@&SITQQ‘WP%WW%P%QF@ SAt,

MCOH- d4) : 2.@ (ts, SI—%P t2.82 and 2.86 (2s, 4H), 2.93 (t, 2H), 3.06 (t,
1H), 3.29 (BikYlatmgreagent-" 3 14 (v " oH) . 3.85 (d, 2H), 4.16 (disc. t, 2H),
6.68 (d, 2H), 6.86 (d, 2H), 7.15-7.47 (m 10H) Exanple 9 a) Z - 4- 4-H drox
-1 2-di heni i ' t [ ared from
(2)-(4- hydroﬂgy-g, E(@?%%éjﬁg@gﬁ% %%gtr’]g’fﬁ( E?Qgpgl?’afgiq%?r]%géggﬁ ed in US
patent no. 4.499¢. 23h). B0 dmeRHY) 4.50¢d014¢), & 30 ed; QH )6 () 2H)h@.0pf7akcedur e
described in the exanple |a using NaH as a base. 'H NWR (CDCl13): 1.25 (t,
3H), 2.78% ({m, 20M) 3.57 (t, 2H), 4.23 (q, 2H), 4.47 20 (s, 2H), 6.56 (d,
2H), 6.79 (d, 2H), 7.10-7.45 (m 10H)

b) (Z)-[4-(4-Chloro-1,2-diphenylbut-1-enyljphenoxy)acetic acid ethyl ester

is prepared according to procedure described in the example 1d using Ph3P
and CCl4 as reagents.

'H NMR (CDCI3): 1.25 (t, 3H), 2.92 (1, 2H), 3.41 (t, 2H), 4.23 (g, 2H), 4.50
10 (s, 2H), 6.55 (d, 2H), 6.80 (d, 2H), 7.10~7.45 (m, 10H)

Using the same method the following compound is prepared

(Z)-2-[4-( A-Chloro- 1 2-diphenvylbut-1-enyl}phenoxy]butyric acid ethyl ester

"H NMR (MeOH-d,): 1.01 (t, 3H), 1.16 (t, 3H), 1.89 (m, 2H), 2.91 (t, 2H),
3.40 (1, 2H), 4.15 (m, 2H), 4.40 (dd, 1H), 6.52 (d, 2H), 6.76 (d, 2H), 7.0-7.4
15 (m, 10H)

¢) (Z)-3-[4-(4-Chloro-1,2-diphenylbut-1-enyl)phenoxymethyl]pentan-3-ol
(No. 45)

Grignard reagent is prepared from Mg turnings (0.29 g, 12 mmol) and

bromoethane (1.25 g, 12 mmol) in tetrahydrofuran (4 ml). (Z)-[4-(4-Chloro-
20 1,2-diphenylbut-1-enyl]phenoxy)acetic acid ethyl ester (1.0 g, 23 mmol, from

examplfa 9b) in tetrahydrofuran (11 ml) is added in room temperature and the

reaction mixture is refluxed for 2 h. Saturated ammonium chloride is added




r Z-2- 4- 4-Hdrox -i 2-di hen |but-1-en i henox bu is agji@c@bBybogster 21
Cct ober 2003 80 is prepared according to the sane procedure using ethyl
2-bronobutyrate as a alkylating reagent. '"H NVR (MeOHd4): 0.98 (t, 3H),
1.17 (t, 3H), 1.86 (m 2H), 2.70 (t, 2H), 3.47 (t, 2H), 4.12 (m 2H), 4.50
(dd, 1H), 6.50 (d, 2H), 6.76 (d, 2H), 7.0-7.4 5 (m 10H b) (Z 4

4-Chl oro- 1. 2-di phenvl but- | -enyl | phenayy)acetic acid ethyl ester is

pr epar ed according to procedure described in the exanple 1d using Ph3P and
Cd 4 as reagents. "H NWR (CDC13): 1.25 (t, 3H), 2.92 (t, 2H), 3.41 (t, 2H),
4.23 (04, 2Hypd fetehydidtutsn isZdapofatéd i) prdtict i6.eXiraCtbd iRk) ethyl acet@teds (m
10H) Using the sarre met hod the follow ng conpound is prepared Z)-2

4- (4- Chl or oThe dr mbdﬂyelrbsjdﬁbdanglle)@lbm‘atndyﬂo essc Theiyieldtimyi0 gster ' H NWVR
(I\/EO—I—d4) 1.01 (t, 3H), 1.16 (t 3H) 1.89 (m 2H), 2.91 (t, 2H), 3.40

s Y om }ﬁ)ﬁmﬂmﬁnﬁ%\ s 5t | 58 &b, 2020 28D, S i 680

45 1 entan-3 9y, 6.56 (d, 2H), 6.78 (d, 2H), 7.10-7.45 (m, 10H)

5 Example 10

(Z)-2-[4-(4-Chloro-1,2-diphenylbut-1-enyl)phenoxylbutan-1 -ol' (No. 46)

Z-2-{4-(4-Chloro-1,2-diphenylbut-1-enyl)phenoxy]butyric acid ethyl ester
(0.98 g, 2.2 mmol) is reduced by lithium aluminum hydride (0.041 g, 1.1
mmol) in tetrahydrofuran. Ice-water is added and tetrahydrofuran is

10  evaporated. The product is extracted into ethyl acetate, dried and the solvent
is evaporated. Yield 0.55 g. '

'H NMR (CDCls): 0.89 (t, 3H), 1.54-1.70 (m, 2H), 2.91 (t, 2H), 3.58-3.76
(m, 2H), 4:10-4.20 (m, 1H), 6.57 (d, 2H), 6.77 (d, 2H), 7.10-7.40 (m, 10H)

Example 11

15  E-3- (4-Chloro-1-{4-[2-( 2-hydroxyethoxy)ethoxy]phenyl}-2-phenylbut-1-
- enyl)phenol '

a) 1-{4-[2-(2-Benzyloxyethoxy)ethoxy]phenyl}-2-phenyl ethanone

is prepared according to example 4c starting from 1-(4-hydroxyphenyl)-2-
phenyl ethanone (prepared according examples 4 a-b)(10.0 g, 47.1 mmol) and

20  2-(2-benzyloxyethoxy)ethyl chloride (11.0 g, 51.8 mmol). Thg product was
trituratéd three times with warm heptane to remove byproducts. Yield 9.6 g,
52 %.




Gignard reagent is prepared fromM turnings (0.29 g, 12 1n'(r}3'gtl[0§e%
bronoethane (1.25 g, 12 mmol) in tetrahydrofuran (4 m). (2)-14-(4-Chloro

20 1, 2-di phenyl but- | -enyl]phenoxy) acetic acid ethyl ester (1.0 g, 23
mmol, from exanple 9b) in tetrahydrofuran (11 m) is added in room
tenperature and the reaction mxture is refluxed for 2 h. Saturated
ammoni um chl oride is added 21 Cctober 3 81 and tetrahydrofuran is
evaporated. The product is extracted in ethyl acetate. The organic |ayer
is dried and evaporated to dryness. The yield is 1.0 g . "H NWR (CDC13):

0.87 (t, 6HI . : (82 4t ; y 2H), 6.56
(. 2ty o 75 TYRRATDCON,6G-500 (i 43 83 (e PTG TRE 1 b,

(2) - 2- (4- (4190 @I PHY, £56i(am), e ¢d, 28D, 12op7enopy, TOMRBT.96 ¢4, AHp. 46
Z-2-[ 4- (4- Cﬁlqyr(g’- 1, %-di ptgenyl)but - |§er%§?5 phenoxy] but yr i}g aci gﬂetlﬁgl ester
(0.98 g, 2.2 mol ) is reduced by lithium alum num hydride (0.041 g, 1.1

nrol ) in teb) ahidd[H{2HBenzyloxyethaxglethexydpbenyl hiZepheanyl dhitdiraliydropyfag-10
evaporated. The product is extracted into ethyl acetate, dried and the

sol vent i s2sxlexydbstandl-oneel d 0.55 g. 'H NMR (CDC13) _ 0.89 (t, 3H),
1.54-1.70 (m 211), 2.91 (t, 2H), 3.58-3.76 (m 2H), 4.10--4.20 (m 1H),
6.57 (d 6. 77 211

4- Chi or 0 i!_qs;]preggreg_t%/ & )'IEEE %ﬁi‘%éfﬂ%gnﬁg% illi%-é)fxgxa :ﬂﬁ%ﬁt&l ?ﬁ%;lﬁhenol a)
accor di ng ¢ orARHE BRI BB iphenE 0 Bl leRaRen; s B SPESC

et hanone ( pLERAET QdacaerihyVdtofiai?-§ioxd)éh) il 66 4758 mrmil). Find
product (11.7 g) is used in the next reaction step without further purification.

IH NMR (CDC13 ): 1.40-1.95 (m, 6H), 2.00~2.20 and 2.40-2.60 (2m,

10 together 2H), 3.60-3.80 (m, 8H), 3.83 (dist.t, 2H), 4.13 (dist.t, 2H), 4.45-4.55
(m, 1H), 4.55 (s, 2H), 4.80 (t, 1H), 6.86 (d, 2H), 7.14-7.39 (m, 10H), 7.96 (d,
2H)

c) 1-{4-[2-(2-Benzyloxyethoxy)ethoxy]phenyl}-2-phenyl-4-(tetrahydropyran-

2-vioxy)-1-[3-( tetrahvdropvran—2—vloxv)vhenyl]b1;tan— 1-0l

15 is prepared by using the method described in the example 4e starting from 1-
{4-[2-(2-benzyloxyethoxy)ethoxy]phenyl}-2-phenyl-4-(tetrahydropyran-2-
yloxy)butan-1-one (10 g, 19.2 mmol} and 3-(tetrahydropyran-2-yloxy)phenyl
bromide (9.8 g, 38 mmol). The product is purified by flash chromatography
with tolucnc—methanoi (50:1) as eluent. Yield 5.7 g, 43 %. -

20 1HNMR (CDCI3 ): 1.40-2.20 (m, 10H), 3.5-4.1 (m, 14H), 4.30-4.50 (2m,
1H), 4.52 (s, 1H), 4.53 (s, 1H), 6.60 (d, 2H), 6.90-7.40 (m, 16H).

d)Z.E-3-(1-{4-[2-(2-B énzvloxvcthoxv)ethoxy]phenyl} -4-hydroxy-2-

phenylbut-1-enyl)phenol

is prepared from 1-{4-[2-(2-benzyloxyethoxy)ethoxy]phenyl} j2-phenyl-4—
25  (tetrahydropyran-2-yloxy)-1-[3-(tetrahydropyran-2-yloxy)phenyl]butan-1-ol




20 2-(2-benzyl oxyet hoxy)ethyl chloride (11.0 g, 51.8 rnnDj1)Oct§Qgrﬁ0%duct
was trituratéd three tines with warm heptane to renove byproducts. Yield
9.6 g, 52% 21 Cctober 2003 82 1H NWR (CDC13): 3.60-3.79 (m 4H), 3.85
(dist. t, 2H), 4.16 (disc. t, 2H), 4.20 (s, 2H), 4.56 (s, 2H), 6.92 (d,
2H), 7.20-7.41 (m 10H), 7.96 (d, 2H) b) 1- 4- 2- 2-Benz |ox ethox ethox
hen 1' -2-p hen 1-4- tetrah dro an- 2-y|oxy)butan-l-one 5 is prepared by
usi ng the nmethod described in the examﬁ3e 4d starting from 1-
(4-[2-(2-benzy|oxyethoxy)ethoxy]phenyl} 2- phenyl et hanone (8.4g, 21.5 nmol)

roduct (11077 & Eratngaf by ySiR B b AR it fule kB T ool ©
(2m 10t LS@%@“% o Sispta O Al ghhyifge Gl i gefinaine G000 % 20

%H)121 471- gg ?@1 (0 mirﬂ)l) is4ac§féd( “fhe %H)duc‘ﬂ (88 d)tis ubkll in theBfext deactith,
(4-[2_(2- Bestey kﬂmtﬁitfﬁmhélepwydttmenyl} - 2- phenyl - 4- (t _etrahydropyran-
2-yl oxy) - 1@- t et r ahydr opyr an- 2- hen | I but an-1 - 15 is pr ﬁared by
it hg Ll rEOMRICEDGIDGIITR (R by T LI e

{4-]2-(2-benz on et hox 2- phe 4- (tetrahydropyran- 2-
yl oxy) but an 5% H)(@{?ggﬁ%ignggﬁo??‘ %\#c(f@»’(ﬁirahydropyran 2-yl oxy) phenyl
brom de (9.8 g, 38 mol ). The product S purlfled by fl ash chromat ography

I ( 0' I 0

w th toluen
(CDC13 ) : 1508

(5. 11 4. Sofyibut Henyhphthdid. 2H . 6.90-7.40 (m 161

is prepared from Z,E-3- (1-{4-{2-(2-benzyloxyethoxy)ethoxy]phenyl}-4-

10  hydroxy-2-phenylbut-1-enyl)phenol (3.8 g, 7.4 mmol) by using the method
described in example 4h except that triethylamine (1.64 g, 16.2 mmol) is
added to the reaction mixture. The product is purified by flash
chromatography. Yield 2.5 g.

1H NMR (CDCI3 ): 2.92 (t, 2H), 3.40 (t, 2H), 3.58-4.17 (m, 8H) 4.53 and
15  4.57 (2s, 2H), 6.53 (d, 2H), 6.71-6.9 (m, 6H), 7.1-7.4 (m, 10H).

f) E-3- (4-Chloro-1-{4-{2-(2-hydroxyethoxy)ethoxy]phenyl }-2-phenylbut-1-
enyl)phenol

Z E-3-(1-{4-[2-(2-Benzyloxyethoxy)ethoxy]phenyl}-4-chloro-2-phenylbut-1-
enyl)phenol (2.0 g, 3.78 mmol) is dissolved in ethyl acetate (30 ml). Zn

20  (0.062 g, 0.95 mmol) and acetyl chloride (0.74 g, 9.5 mmol) are added under
nitrogen atmosphere. The mixture is stitred at 50 C° for 3 h. The mixture is
filtered and the solvent is evaporated. The residue is dissolved in 80 %
aqueous methanol containing 3% of sodium hydroxide. The mixture is stirred
at room temperature for 2 h and methanol -is evaporated. Water (5 ml) is

25 added ;nd the product is extracted into ethyl acetate (10 ml). The mixture is

dried and the solvent is evaporated. The product is purified first by flash




d)Z, E-3-(1_{4-f2-(2-Benzyl oxyet hoxy phenyl but- |but-I-enjk hgap Qérgom
prepared from 1-{4-[ 2-(2-benzyl oxyet hoxy) et hoxy] phenyl } 2-phenyl - 4-
(tetrahydropyran-2-yl oxy)-1-[3-(tetrahydropyran-2-yl oxy) phenyl ] but an- I ol
21 Cctober 2003 83 (5.7 g, 8.2 mmol) by using the nmethod described in the
exanple is except that toluene is used instead of acetic anhydride (30 m)
and triethylamne (0.91 g, 0.9 nmmol) is added. The product (3.8 g) is used
in the next reaction step wthout furt3#r purification. 5 1H NWR (CDC13 ):
2.78(t 2H) 355420(m 10H), 4.55 and 4.58 (2s, 2H), 6.56 (d, 2H),

?17? 4- 2- (2%@@%@&4{6&%&@% @Bﬂﬁypii?ﬁ@ﬁdéh%ﬂ otystlizedfiem | - en |

henol is prepared f omZ t xy) et hoxy] phenyl } - 4-
10 hydr oxy- SUHARGHH Eﬁcrl’gtgili?feﬁi&?é‘a&?l[‘?%é 3“80“9 em 8y using the nethod
described in exanple 4h except that triethylamne (1.64 g, 16.2 mml) is
added to the reaction m xture. The product is purified by flash

chromat ography. Yield 2.5 g. 1H NWR (CDC13 ): 2.92 (t, 2H), 3.40 (t, 2H),
3.58-4.17 (dy AMI R‘{d!ﬁ?l@.fbdz JA(1428), 125 (1, 2H), 3 3695:86Bf{m 2H), 3%77178. 9 (m
6H), 7.1-7.4 (m (4-Ch hydroxyet hox

et hoxyl psienys, PH3; @ﬁér@iisht;tz-ﬂ], 4—Ole@$t)tphﬁhcﬁ 5&(&, H=II ]678 (d, 2H), 6.70-
(4-[2-(2-Benzyl oxyet hoxy) et hoxy henyl } - 4- chl or o- 2- phenyl but - | -
enyl ) phenol & @n,g3HB77é- -di ssolved in ethyl acetate (30 m). Zn 20
(0.062 g, 0.95 mmol ) and acetyl chloride (0.74 g, 9.5 muol ) are added under
nitrogen atnosphere. The m xture is stirred at 50 C for 3 h. The mxture is




filtered and the solvent is evaporated. The residue is dissgkygg 3dn380 %
aqueous net hanol containing 3% of sodi um hydroxi de. The m xture is stirred
at roomtenperature for 2 h and nethanol is evaporated. Water (5 m) is 25
added and the product is extracted into ethyl acetate (10 ml). The m xture
is dried and the solvent is evaporated. The product is purified first by
flash 21 October 2003 84 chronat ography_(eluent tol uene: nethanol 9:1) and
then crystallized from toluene and recgést allized fromtol uene-acetone.
Yield 0.15 g. 1H NWR (CDC13 ): 2.94 (t, 2H), 3.41 (t, 2H), 3.59-3.63 (m

2H), 3. 67-3%@%%& 3.78 (dist.t, 2H), 4.01 (dist.t, 214), 6.56 (d,
2H), 6.78 () o7 70- 6.90 (m 3H), 7.1-7.3-(m 6H). 21 Cctober 2003 85
REFERENCES Grodstein F. Stanpfer Ml: Estrogen for wonmen at varying risk of
coronary di in . R Esh®péh for Wakhen NGy KV Esibhagen,

cogni tion, g?@agt%\%%%&gﬁéf?gyof]i% §hei mer's 5 -di sease. AmJ I\/E%I)‘g'e

103( 3A) : 11S{i®Sse. MirithkanOar9-R6, @9Broos M N eninen A-L; Bi ol uni nescence
of cellular ATP. A new nethod for evaluating cytotoxic agents in vitro.

Medi cal Biol 65: 338- 343, 1984. Kangas L, N emnen A-L, Blanco G G onroos
M Kallio SHéfalepsinaVRérEsrogen)cognition, ad sycunamsitisl ofidiahsimers A new
tri phenyl et hyl ene conpound, Fc¢ 3157a ntitunor effect. Cancer

B
Chenot heP Piasesse.ohmy. M%M%i@@skf?é, i dhunkit W Shoback DM d i ni cal
effects of ral oxifene hydrochl oride.

Kangas L, Gronroos M, Nieminen A-L; Bioluminescence of celiular ATP: A
new method for evaluating cytotoxic agents in vitro. Medical Biol 65: 338-

343, 1984.

Kangas L, Nieminen A-L, Blanco G, Grénroos M, Kallio S, Karjalainen A,
10  Perila M, Sodervall M, Toivola R: A new triphenylethylene compound, Fc-
1157a. IL. Antitumor effect. Cancer Chemother Pharmacol 17: 109-113, 1986.

Khovidhunkit W, Shoback DM: Clinical effects of raloxifene hydrochloride.
in women. Ann Intern Med 130(5): 431-439, 1999.

Lobo RA: Benefits and risks of estrogen replacement therapy. Am J Obstet
15 Gynecol 173:982-990, 1995.

Macgregor J1, Jordan VC: Basic guide to the mechanism of antiestrogen
action. Pharmacol Rev 50:151-196, 1998.

Peng Z, Tuukkanen J, Zhang H, Jamsa T, Vaénénen K: The mechanical
strength of bone in different rat models of experimental osteoporosis. Bone

20 15: 523-532, 1994.

Terenius L: Structure-activity relationship of anti-oestrogens with regard to

interaction with 17B-oestradiol in the mouse uterus and vagima. Acta

Endocrinol 66: 431-447, 1971.




i n wonen.

Macgr egor

action. Pharnmacol Rev 50:151-196, 1998. Peng Z, Tuukkanen J, Zhang H, Jansa
T, Vaananen K. The nechanical strength of bone in different rat nodels of

Ann I ntern-Med 130(5): 431-439,1999. Lobo RA: Benekichsr sitd ri sks
of estrogen replacenent therapy. AmJ Cbstet 15 Gynecol 173:982-990, 1995.

JI, Jordan VC. Basic guide to the mechani sm of antiestrogen

experinental osteoporosis. Bone 20 15: 523-532, 1994. Terenius L:

Structure-

activity relationship of anti8@estrogens with regard to

interaction with 173-oestradi ol in the nouse uterus and vagi na. Acta

Endocri nol
t he fornul

di fferent,

5

10

15

66: 431-447, 1971. 21 QOctober 2003 86 CLAIMS 1. A conpound of

a: R3RL O (1) wherein RL and R2, which are the sane or

"i‘fl?Aﬁ\dg) H, hal ogen, OCH3, OH or b) 10/ R4 X (CH2) CH2-N\ R5

1. A compouﬁd of the formula:

Cl

wherein R1 and R2, which are the same or different, are
a) H, halogen, OCH;, OH; or

—X—{(CHy);—CH,—
RS&

where X is O, NH or 8; and n is an integer from 1 to 4; and
R4 and RS, which are the same or different, are a 1 to 4 carbon
alkyl, H, -CH,C=CH or -CH,CH,0H; or
R4 and R5 form an N-containing five- or six~-membered ring or

heteroaromatic ring; or

¢) -Y-(CH,),CH,-O-R6

where Y is O, NH or S and n is an integer from 1 to 4; and
Ré6isH, -CH,CH,0H, or -CH,CH,CI; or
d) 2,3-dihydroxypropoxy, 2-methylsulfamylethoxy, 2-chloroethoxy, 1-
ethyl-2-hydroxyethoxy, 2,2-diethyl-2-hydroxyethoxy or
carboxymethoxy; and -

R3 is H, halogen, OH or -OCHj; and




where X is 0, NHor S, and nis an integer from1l to 4, apdoRpanshd=o,
which are the sanme or different, are a |l to 4 carbon alkyl, H -CH2C CH or
-CH2CH2OH, or R4 and R5 forman N-containing five- or six-nenbered ring or
het eroaromatic ring; or c) -Y-(CH2)"CH2. O R6 where Yis O, NHor Sand nis
an integer froml to 4, and R6 is H, -CH2CH2OH, or -CH2CH2Cl; or 15 d)

2, 3-di hydr oxypropoxy, 2-nethyl sul fanyl gtthoxy, 2--chl oroet hoxy,” 1-

et hyl - 2- hydr oxyet hoxy, 2, 2-di et hyl -2-hydr oxyet hoxy or carboxynet hoxy; and
2 RBis H, halogen OH or -OCH3i and 21 Cctober 2003 87 their non-toxic
phar maceut i r of ,

provi ded thtgltg /I% I34 g‘?@gﬁ?ﬁﬁzﬁ%ﬁ%ﬂ!fg&egmé ?31%“%@9&&4@%10???'62&; of t he
phenyl RS tepddgre R4 and RS i) are the same, elther met hyl or ethyl; or
ii) forrn an N-containing five-nembered ring ; then R and R3 cannot

si mul taneously be H, and b) when R2 is :

provided that
R4
a) whenR2 is —O—CH;—CH,—N in the 4-position of the phenyl
R5
5 where R4 and R5
1) are the same, either methyl or ethyl; or
B 11) form an N-containing five-membered ring ;

then R1 and R3 cannot simultaneously be H; and

R4
b) whenR2 is —O—CH;—CH,—N in the 4-position of the phenyl
RS
10 where R4 and RS, which are the same or different,

are methyl or H; or

when R2 is -0-CH,CH,-OH or -O-CH,COOH in the 4-position of the
phenyl,

then R1 and R3, cannot simultaneously be H, or OH in the 4-position
15 of the phenyl; and
if R1 is OH in the 4-position of the phenyl, R3 cannot be H.

2. A triphenylethylene according to claim 1, wherein R1 and R2 , which

_ are the same or different are
a) H, halogen, OCH;, OH; or

| —tX—(CHy)—CH;—N

20 \ RS




10 --O-CH2-CH2 N\ in the 4-position of the phenyl RS wharg:iBdedtdzRO,
which are the sane or different, are nethyl or H or when R2 is

-0 CH2CH2-OH or -O-CH2OOCH in the 4-position of the phenyl, then R and
R3, cannot sinmnultaneously be H or OHin the 4-position 15 of the phenyl;
and if RLis OHin the 4-position of the phenyl, R3 cannot be H 2. A

tri phenyl et hyl ene according to claim1, erein Rl and R2, which are the
sanme or different are a) H, hal ogen, , OH or b) 20 R4/ ---X-(CH2), T
-CH2-N R5 / R4 21 Cctober 2003 88 where Xis O, NHor S; and n is an

I nt f I , i | It t,
1" 0%4 car bon. alire X OB T n ByHUEE AR LRIR AR e e

N-cont ai ni ng fi Wgrich are the same or different, are a 1 to 4 carbon alkyl, H,

10

15

20

-CH,C=CH or -CH,CH,0H; or R4 and R5 form an N-containing five-

or six-membered ring or heteroaromatic ring.

3. A triphenylethylene according to claim 2 where X is O.
4. A triphenylethylene according to claim 3 where n is 1, and
R4 and RS are methyl or form a piperidine or imidazole ring.
5. A triphenylethylene according to claim 2 where X is S.
6. A triphenylethylene according to claim 2 where X is NH.
7. A compound according to claim 4, which is selected from the group
consisting of

(2-{4-[4-chloro-1-(4-fluorophenyl)-2-phenylbut-1-enyl]Jphenoxy} ethyl)-

dimethylamine,

(2- {4-[4-chloro-1-(4-chlorophenyl}-2-phenylbut-1-enyl]Jphenoxy} ethyl)-
dimethylamine, '

(2-{4-[4-chloro-1,2-bis(4-chlorophenyl)but-1-enylJphenoxy} ethyl)-

dimethylamine,

(2-{4-[4-chloro-2-(4-fluorophenyl)-1-phenylbut- 1-enyl]phenoxy} ethyl)-

dimethylamine,

(2- {4—[4~chloro~2—(4-—chlorophcnyl)— 1-phenylbut-1-enyl]phenoxy Fethyl)-

dimethylamine,




or six-nmenbered ring or heteroaromatic ring. 5 3. A triphgnykgbdiigene
according to claim2 where Xis O 4. A triphenylethylene according to
claim3 where nis 1, and R4 and R5 are nethyl or forma piperidine or

i mdazole ring. 5. A triphenylethylene according to claim2 where Xis S

6. A triphenylethylene according to claim2 where Xis NH 10 7. A conpound
according to claim4, which is select ecggf romthe group consisting of (2--
(4-[4-chloro-1-(4-fluorophenyl)-2-phenyl’but- |-enyl]phenoxy} ethyl)-

di met hyl arnine, (2- {4-[4-chloro- 1-(4-chlorophenyl)-2-phenylbut- | -enyl]

phenoxy} et Czy Iia_£4_%ﬁ] i .Eﬁ{ﬁfefhé’[@ﬁﬂém l§-2 :(4~methoxyphenyl%but— 1-enyl]phen-

{4-[4-chl or I s(4-chl orophenyl)but- | -enyl]phenoxy} ethyl)-

di met hyl am }eﬂgd)dilﬁeﬁﬂ}mﬁh@,r 0- 2- (4- cuor ophenyl ) - 1- phenyl but - |

- enyl ] phenoxy} et'hyl)- di nethyl am ne, 20 (2-

{4-[4-chl oro-2-(4-chl orophenyl ) - 1- phenyl but - -enyl ] phenoxy}-ethyl)- 4

I
di met hyl am pe,~ 2% bek_ - thyl} dimethylamine,
4-[ 4-chl or o?g- %iac ﬁ%@o&?eﬁ@ﬁ?ﬂﬁgt‘%g %&HBE@%%? r-]g/tlh)yb}utn-nf- eyn?llln]l%chen- oxy}
et hyl ) di met hyl am ne, {2-[3-(4-chloro-1,2-diphenyl but-1I-enyl)phenoxy]ethyl}
il methy ! an 02 (i Zhloto 1 SRS buf 1 AR o byl SR RISV et Py )
{2-[4-(4-chloro-1, 2-di phenyl but - I - enyl ) phenoxy] et hyl } met hyl pr op- 2-
5 {2-[4-(4-chloro- 1,2-diphenylbut- I-enyl)phenoxylethyl} methylprop-2-

ynylamine,

2-({2-[4-(4-chloro-1,2-diphenyl-but-1 -enyl)phenoxylethyl} methylamino)-

ethanol, ,

3- {4-chloro-1-[4-(2-imidazol-1-yl-ethoxy)phenyl]-2-phenyl-but-1-enyl}- -
10  phenol,

1-(2- {4-[4-chloro-2-(2-chlorophenyl)-1-phenylbut-1-enyl]phenoxy} ethyl)-

~ piperidine,

1-(2- {4-[4-chioro-2-(3-methoxyphenyl)-1-phenylbut-1-enyl]phenoxy} ethyl)-

piperidine, and

15  1-(2-{4-[4-chloro-2-(2-methoxyphenyl)-1-phenylbut-1-enylJphenoxy} ethyl)-
piperidine. | . '

- 8. A compound according to claim 5, which 1s

1-{4-(2-dimethylaminoethylsulfanyl)phenyl]-1,2-diphenyl-4-chloro-but-1-ene.

9. A compound according to claim 6, which is

Y




ynyl am ne, 2-({2-[4-(4-chloro-1,2-di phenyl-but- | -enyl) phegoxydeidayl }

nmet hyl am no) et hanol, 3- {4-chloro-1-[4-(2-im dazol- |

-yl - et hoxy) phenyl ] - 2- phenyl -but-1 -enyl }- 10 phenol, 1-(2-(4-][4-

chl oro- 2- (2-chl orophenyl ) - 1- phenyl but 1-enyl ] phenoxy} ethyl)- piperidine,
1-(2- {4-[4-chloro-2-(3-nethoxyphenyl)-1-phenyl but 1-enyl] phenoxy} ethyl)-
pi peridine, and 15 1-(2- {4-[4-chloro-2-(2-nethoxyphenyl)-1-phenyl but- |
-enyl ] phenoxy} ethyl)- piperidine. 8. onpound according to claimb5,
which is

e B O OO R g 1o

N-[ 4- (4- chl gl@sihe2- di phenyl but -1 - enyl ) phenyl ] -N , N - di net hyl et hane- 1, 2
di ami ne. 10. A triphenyl ethyl ene according to claim1, wherein Rl and R2,
which are the sane or different are 5 a) H, hal-ogen, OCH3, OH, or b)

and Ro 15 IO - pase eyt atsered o Bt WhteRRAARIRR AR e Cor i ng

to claim 10@@&%?&&&i§‘fe%nta}@- A triphenyl et hyl ene according to claim10
where.Y is S ‘

5 a) H, halogen, OCH,, OH; or
b) -Y-(CH,),CH;-O-R6
where Y is O, NH or S and n is an integer from 1 to 4; and R6 is H,
-CH,CH,0H, or -CH,CH,Cl.

10 11. A triphenylethylene according to claim 10 where Y is O.
12. A triphenylethylene according to claim 10 where Y is S.
13. A triphenylethylene according to claim 10 where Y is NH.

14. A compound according to claim 11, which is selected from the group

consisting of

15  2-{4-[4-chloro-2-phenyl-1-(4-fluorophenyl}but-1-enylJphenoxy} ethanol,
2- {4-[4-chloro-2-phenyl-1-(4-chlorophenyl)but-1-enylJphenoxy} ethanol,
3- {4-chloro-1-[4-(2-hydroxyethoxy)phenyl]-2-phenyl-but-1-enyl } -phenol,
4-{1-(2-chloroethyl)-2-{4-(2-hydroxyethoxy)phenyl]-2-phenylvinyl} phenol,
2-{4-{4-chloro-1,2-bis(4-chlorophenyl)but-1-enyl]phenoxy}ethanol,

20  2-{4-[4-chloro-2-(4-chlorophenyl)-1-(4-methoxyphenyl)but-1-
enyljphenoxy} ethanol,

£




13. A triphenyl ethyl ene according to claim 10 where Y is Nlocthher oczonpound
according to claim1ll, which is selected fromthe group consisting of 15
2- {4-[4-chioro-2-phenyl-I|-(4-fluorophenyl)but- | -enyl]phenoxy} ethanol,

2- {4-[4-chl oro-2-phenyl - 1- (4-chl orophenyl ) but -| - enyl ] phenoxy} ethanol, 3-
{4-chl oro-1|-[4-(2-hydroxyet hoxy) phenyl ] -2-phenyl -but -1 -enyl }-phenol ,
4-11-(2- ' chloroethyl)-2-[4-(2-hydroxygt hoxy) phenyl ] -2-phenyl vi nyl }

phenol, 2- {4-[4-chioro-1, 2-bis(4-chl phenyl ) but -

- enyl ] phenoxy} et hanol , 20 2-

{4-[4-chl Ofﬁg{ﬁﬁ‘&&&g RREERYdbs etV RERaW-bRK Y hyt eny! ] phenoxy}

et hanol , ober

2-(4-{4 chlgﬁ 1ffﬂ%mbydroxyethoxy)phenyl] 2phenyl -but -1 -enyl } -
phenoxy) - 1- et hano 2-[3°-(4-chloro-1, 2- (hphenyl -but- | -enyl)phenoxy]

et hanol, 3-[4-(4-chloro-1,2-di phenyl but- | -enyl)phenoxy]propan- | -ol, 5

;] S SN R o
(2- [(2 chi Oﬁgﬁ-tl(lﬁ-wdrﬁlﬁ,@@lﬁhﬁlﬁﬁm-&w}@h@ﬁ&cﬁp&ﬁaﬁmw opheny! ) - 2- pheny! -

but - 1- ene an (4- or oet hoxy| et hoxy} phenyl } - 4- chl or o-

1-(4- f' W1 ophizeiay(a)cidoih 8 2ydiphéi Thutt 1-énydfpshendkylethoxghetharmd, accor ding to
claim12, whichis 2- [4(4 chloro--12 i phenyl - but

1- enyl ) - pheBy<(d+dhiorpt 1, 24diphenlylbut-d -enyl)pbemorymecthyldpentamdrolo cl ai m 13, whi ch
2-[ 4- (4- chl heny| - but - | |
' L4~ C 1-(4- O{rzo[(Z chlcg'ogﬂ)g)rc]y]em%l;cty}pheny —J—pﬁ%?g-la@cr}%mpﬁenﬁ) 2-phenyl-

but-l-ene and

1-(4-{2-{(2-chloroethoxy]ethoxy} phenyl)-4-chloro-1-{(4-flucrophenyl)-2-phenyl-

10 but-l-ene.

15. A compound according to claim 12, which is

2-[4-(4-chloro-1,2-diphenyl-but-1-enyl)-phenylsulfanyl]ethanol.

16. A compound according to claim 13, which is

2-[4-(4-chloro-1,2-diphenyl-but-1-enyl)phenylaminojethanol.

15 17. A compound according to claim 1, which is selected from the group
coﬁsisting of
3-[4-(4-chloro-1,2-diphenylbut-1-enyl)phenoxymethyljpentan-3-ol,
2-{4-(4-chloro-1,2-diphenylbut-1-enyl)phenoxylbutan-1-ol,
3-[4-(4-chloro-1,2-dipheny}-but-I-enyl)phenoxy]propane-1,2-diol,

20 3-{4-[4-chloro-1-(4-chlorophenyl)-2-phenyl-but-1-enyl phenoxy} propane 1,2
diol,

=

4-chloré-1 -[4-(2-methylsuifanyl-ethoxy)phenyl]-1,2-diphenyl-but-1-ene,
4-chloro-1-f4-(2-chloroethoxy)phenyl]-1,2-bis(4-chlorophenyl)-but-1-ene,




15 17. A conpound according to claim 1, which is sel ected2f petsbbhEy@y oup
consisting of 3-[4-(4-chloro-1, 2-di phenyl but - |
-enyl ) phenoxynet hyl ] pentan-3-o0l, 2-[4-(4-chloro-1, 2-di phenyl but

1- enyl ) phenoxy] butan- | -ol, 3-[4-(4-chloro-1, 2-di phenyl -but- |

- enyl ) phenoxy] propane-1, 2-diol, 20 3- {4-[4-chloro- |

-(4-chl orophenyl ) - 2- phenyl -but- | -enyl]phenoxy} propane 1,2 diol,
4-chloro- | -[4-(2-nethylsul fanyl -ethoyy) phenyl] -1, 2-di phenyl -but- | -ene,
4-chl oro-1-[ 4- (2- chl or oet hoxy) phenyl ] - 1, 2- bi s(4-chl orophenyl ) -but- I-ene,

21 COct ober 200:: 92 and

{4-[ 4-chl omadl - (4-chl orophenyl ) - 2- phenyl but -1 - enyl ] phenoxy} acetic acid. 18.
A pharnmaceuti cal conposition conprising an amount effective to . produce a
tissue speddfdechdato-bddrchdexdpbenyi2-phemdbent enztipbenox}aseiiciagidvel 5

sel ective estrogen receptor nodul ator conmpound according to claiml or non-
toxi ¢ pharmaceutically acceptable salt thereof, .and a pharmaceutically

conpat i bl e j8¢cc@ppldihtrceatitdlorpsiwbPtomprising an amount effective to
produce a tissue specific estrogen and/or antiestrogenic effect’ of said novel
5 selective estrogen receptor modulator compound according to claim 1 or non-
toxic pharmaceutically acceptable salt thereof, and a pharmaceutically

compatible acceptable carrier therefor.






