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{54) Title: TRIPHENYLALKENE DERIVATIVES AND THEIR USE AS SELECTIVE ESTROGEN RECEPTOR MODULA-

TORS

R4

\RS

—X—(CHz);—CH,—N

(i)

{57) Abstract: The invention provides novel selective estrogen receptor modulator compounds of general formula (I), wherein R1
=~ and R2, which are the same or different are a) H, halogen, OCH;, OH; or b) (I}, where X is O, NH or §; and n is an integer from 1
to 4; and R4 and RS, which are the same or different, are a ! to 4 carbon alkyl, H, -CH,C = CH or -CH;CH,OH; 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 § and n is an
integer from 1to4; and R6 is H, -CH,CH,OH, or -CH,CH,Cl; or d) 2,3-dihiydroxypropoxy, 2-methylsulfamylethoxy, 2-chloroethoxy,
1-ethyl-2-hydroxyethoxy, 2,2-diethyl-2-hydroxyethoxy or carboxymethoxy; and R3 is H, halogen, OH or -OCHj3; and their non-toxic
pharmacentically acceptable salts and esters and mixtures thereof, which compounds exhibit valuable pharmacological properties.




(54) Title: TRI PHENYLALKENE DERI VATI VES AND THEI R USE AS ?Jg:hEng VE.  ESTROGEN
RECEPTOR MODULA TORS [err] (57) Abstract: The invent “BPeV novel
sel ective estrogen receptor nodul ator conmpounds of general formula
(1),wherein R1 and R2, which are the sane or different are a) H, hal ogen,
OCH err], OH or b) (I1), where Xis O, NHor S; and nis an integer from1
to 4; and R4 and R5, which are the sane or different, are a Ito 4 carbon

al kyl, H -CHerr]C = CH or -CH[err]CH[elrr]C]-I; or R4 and R5 form an
N-containing five- or six-nmenbered ring or heteroaromatic ring; or c)
-Y-(CHerr])[err]CHerr]-OR6, where Yis O, NHor S and n is an integer
froml to 4, and R6 is H -CHerr]CHerr]OH or -CHerr]CHerr]d; or d)

2, 3-di hydro ; (gt

1-et hyl - 2- hWX@P@@ I et @Mgeﬁydﬁ%qget oxy or %;gi( o&;E/(rr:r’artIX(%(y; and
R is H halFgeioCBN RECEEHOR MODUIATORS non-toxic pharmeceuti cal | y
acceptabl e salts and esters and m xtures thereof, which conpounds exhi bit
val uabl e pharnacol ogi cal properties. 21 Cctober 2003 1 TRI PHENYLALKENE
DERI VATI VES AND THEI R USE AS SELECTI VE ESTROGEN RECEPTOR MODULATORS FI ELD
OF INVENTION This invention relates to triphenyl al kene derivatives and

t heir use aFIERI:OF BREVEBTHEN ogen receptor nodul ators (SERVs). BACKGROUND
OF | NVENTI ON The publications and other nmaterials used herein to illum nate

t he background . o . .
J This invention relates to triphenylalkene derivatives and their use as selective

. 5  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.

10 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

15  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.

20  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



of the invention, and in particular, cases to provide addjEéongl etails
respecting the practice are incorporated by reference. 1 FV’Sr Fhave
been known as fenal e sex hornobnes. However, lately nany tissue-specific
properties for estrogens have been described in organs, which are not
classically considered to be estrogen-sensitive or estrogen-responsive.
During the nenopause the secretion of estrogens is dramatically decreased.
Subsequently el derly wonmen devel op commgnly climcteric synptons 15

i ncludi ng hot flushes, sweating, insomia, depression, headache, vagi nal
dryness, cardi ovascul ar synptons, urinary incontinence, swelling feeling,
breast t enddiDEschodentierohvalpee and thusoprgverting emdiopeouldetliseasascy i nduces
cardi ovascul ar di sorders and osteoporosis which_incre? the rjsk of bone
fractures ad@rpdsipin&iStamptiend I9%hiNaw thesapies yhagh sy 3§a¥%t Rengdif et y. 20

Estrogens are. i ncreasingl sed f.or the tyreatnent of .chimacteri.c s t ons,
but og the diifsrogensy bggp?ﬁb PAEBOEHUT gg&%g@ﬁgﬂﬁ%ﬂ- %‘T’Iggtt“éq' paito (rjrp br east

cancers (Lobho 995) . V€ | so in the
prevention orfsc?lﬁ]t% 0985%5531%?3‘3‘@%@@%9 S%g&%@??%%@h @ICS? he | owering of
21 Cctober : - r @l u NEdviaise Bidnil Wsagdi ovascul ar
di seasesg (@gﬁﬁ%éﬁg@gﬁ%@r& J%(%'é)j ?9?\%% t her apl)-{)g?vl\?mi chgrwoul d have the
benefits ofSERMsdgaRPpropeitics sthitharecfar Ciom gptinmalr E gk salaxifen eseiést ed.

Sel ective estrogen receptor nodul ators (SERVs) have been devel oped to

ful fill thedanied byuisrstrongtantichinegenigpropertics; wehrich taus) andyyaesearthet he
presently used SERMs have pr(ﬂE‘grti S i ch ar gar from opti r{‘al. E. g.

ral oxi f en usdimactene fympEpray, 34 ugh f ehis PRLRG BRRAALS g‘%’rtfgl’é’i"’li es, which
cause and WoRSER. ihGick! SRSaek! foshyRLANRa b8 hBQ S RikBf G'dSelcp on the

bone are bed&rl%t
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



(Khovi dhunkit & Shoback, 1999). It would be nost desirabl 0, dev 10
ti ssue-specific estrogens, which could be used in wonen i%’bﬁEgF?éggﬁent of
climacteric synptons, osteoporosis, Alzheinmer's disease and/or

cardi ovascul ar di seases wi thout the carcinogenic risk. At the best new
SERME coul d be given to nmen to protect against osteoporosis, cardiovascul ar
di seases and Al zhei ner's di sease w thout_estrogeni c adverse events 15
(gyneconastia, decreased libido etc.). GBJECT AND SUMMVARY OF THE | NVENTI ON
One object of the present invention is to provide novel selective estrogen

L ohar mceadfogich spch At ERER RASHEA LR SoPRRRERAMERHIE o LE4 o DY Cauce
a tissue spegil s SIHRIPMIEARILQFogtRle tgﬁg@ahfat&f EGfpohd, S LhdtpVe!

sel ective estrogen receptor nodulator co or a non-toxic

phar maceut i ggk{opirerapaitalystcéptablicsotheredidn an phesumcanfidient toy
conpati bl e acceptable carrier therefor. | An additional object of the

present i nvebdece the desirpd effede a net hod of 25 producing a tissue specific
estrogeni ¢ and/or antiestrogenic effect in a subject 21 Cctober 2003 3 in
whi ch such an effect is desired which conprises admnistering to: said

subj ect $8ai dlhusy accasdingctoians aspeelogesinvenion spneasasnavelselestive esloge? a non

t oxi ¢ pharmaceutical ly acceptable.s t hereof. in an anount sufficient to .
produce the f&%‘%l?tP’éﬁ‘oé{ﬁaé@i‘?‘P@PWRgs, gf}a‘&‘&cﬁ”&?‘?‘?gf?lg“blﬁe aspect this invention
concerns novel selective estrogen receptor nodul ator conmpounds of the
general fornul a: R2

o O R3
@ (1)
R1 Q N |
Cl
wherein R1 and R2, which are the same or different are

a) H,halogen,OCH;,0H; or

b) l R4
—X—(CH);—CH,—N
10 N RS _
-~ 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



R2 R3 RL (1) C1 wherein Rl and R2, which are the sanme or,dj ffg are a)

H, hal ogen, OCH3, OH;, or b) 10 / R4 X-(CH2)n CH2-N\ R5 V\/nerem%5 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 Yis O, NHor Sand nis an integer from1l

to 4; and- R6 is H -CH2CH2OH, or -CH2CH{2ClI; or 21 Cctober 2003 4 d)

2, 3-di hydr oxypr opoxy, 2-methyl sul famyl et hoxy, 2-chl oroethoxy, 1-

et hyl - 2- hydr oxyet hoxy, 2, 2-di et hyl -2-hydroxyet hoxy or carboxynet hoxy; and
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

5 their non-toxic pharmaceutically acceptable salts and esters and mixtures

thereof,
provided that
R4
a) whenR2 is —O—CHz—CH;—N in the 4-position of the phenyl
R5
where R4 and RS
10 i) are the same, 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;—N in the 4-position of the phenyl
R5

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



R3 is H, halogen, OH or -OCH3; and 5 their non-toxic phar eutical |
acceptabl e salts and esters and mixtures thereof, provi d%ﬁ&?tl‘? ?rftquz a)
when R2 is -O-CH2-CH2 N in the 4-position of the phenyl \ R5 where R4 and
R5 10 i) are the sane, either nethyl 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, 1 are methyl or H or when R2 is

-O CH2CH2-OH or -O-CH2COCH in the 4-position of the phenyl, 20 then R and

R3, t si | t I H g [ he ,4- i ti f th h | ; d
T ARt T o o R S T
anot e aspgeleBebAYARY SRESIEFNSoR GRETMRETHLAARAI SOEBSRRIAN, . 500

S 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.‘



estrogeni ¢ and/or antiestrogenic effect of said novel sel ive e ogen
recept or nodul at or conpound or non-toxic pharnaceuti cal l '§§8@§?%%#§ 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 esgrogen receptor nodul ator conpound,
or a non- toxic pharmaceutically acceptable salt thereof in an anount
sufficient to produce the desired effect. 10 DETAI LED DESCRI PTI ON OF THE
| NVENTI ON Thistrogareit therutemisamdsia mottinduegsatepine wanesrs sihesids sldednfthgen
receptor nodul ators (SERMs) and. their pharmaceutical preparations in nen
and wonen fwell knewnr SERNbiameKifgBgener ati ve di seases and synptons due to
estrogen deficiency. Typically SERVMs act as estr.ogens in bone and 15

may have agolRSErE SHRNERINGArrnE P bl TR sk P sBE G egpiopehe: 5=
ependi g Ol BCAeHBRLAR! o REE R HI® AAInATTRRE arOLYTRI b e SOme
especfPally suited to

conmpounds ca r elderly women for the prevention of

0st eopor @si -:»Pefé@&'it?&?aﬁﬁ Rrehndndof OatcdpBrodd, chetivmistuhy disdasegans) may al so
be used in n 20 in the prevention of osteoporosis, cardiovascul ar

di seases andaBhehnaértedissasdlicsmans and Soomen,@spuelhds imthe tsgatuient ofil | y sui t ed
for the treatment of clinmacteric synptons in nenopausal wonen. It is the
comon pr opeslimagtric spmpéns and brcasbCAICCE FhPOIAs t hat they are
antiestrogenic in the mammary gland and inhibit the proliferation of

br east canceine Sc',l'nf;burT;&QXf formu 4 fﬂ AR K p%%pa%&% @ pr%gggé Lhich comprises

reaction of a compound of the formula

- ()
A

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

RQ/QM (1)

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



estrogens in the uterus and do not induce uterine cancers he sig‘ﬁ};’effect

of the well known SERM tanoxifen. The new SERVs of the prBSERE’

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 (;’I i macteric synptons and breast

I

cancer in women.
whi ch conpri ses

The conpounds of formul’a (1) can be prepared by a process
reaction of a conpound of the formula R7 to 0, R8 where R7

is the sane as Rl or R2 as defined before g is a protected such group,
R3'" is R3 as defined before or a protected OH, R8 is benzyl or

tetrahydropyranyl, with an organoneta
Rl or R2 as defined bekg

e o
Mis -M-hal ogen or Li, to give a conpopund @
2003 7 (IV) R7 0. R8

where R9 is H,

conpound of the fornmula RO 15

s R, protected such group and

e formula It 1 Cct ober
()

R7

where R3’, R7, R8, and R9 are as defined above. R8 is tetrahydropyranyl
when R7 or R9 is -X-(CH,),CH,-OR6 where X and n are as defined in (I).

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



where R3', R7, R8, and RO are as defined above. R8 is tet vdr o yl
when R7 or RO is -X-(CH2)n CH2-OR6 where X and n are as d%fbﬁ@éef%d@g).

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 R1L and R2 or benzyl protected OH or benzyl protected - XCH2ZCH2OR6. The
possi bl e protecting tetrahydropyranyl 108 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' can be carried out by treatnent with
Zn and acetyl chloride in toluene to giveRhe triphenyl butenol of the
formula 21 Cctober 2003 8 5 OH R3 (VI) -Me hydroxy conpound (VI) can be
converted to a correspondi ng chloride treatment with thionyl chloride
or with triphenyl phosphi ne-carbon tet#Chl gfideran organi c solvent to
gi ve the conpound of the fornula d R3 (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



(VIl) The cl ai ned conpounds (1) are prepared fromthe co nds o he
formula (VIlI) where R7' and/or Rg' are benzyl protect edn?{;éﬁf?&&% 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 R10 (VIIl1) where RROis -CHO, -CH20H, -COON or a corresponding ester and
R3 is as defined before with a benzophegnone derivative of the fornmula 21
Oct ober 2003 9 R7 RO (1 X) Yet another process for the preparation of the
conpounds of the invention conprises Q5alkylation of the conpound of the
formula (V) where R7' and/or R9" is Ofwth an alkyl halide derivative of
the formula 5 R11-(CH2). - hal ogen hererfi,s an integer froml to 5 and
R11 is halogen, -N R4 or -OR6G' 4 8o R6 or protedtl&d) R6, or
-COOR to give a conpound of th& ._

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\R or -OR¢'
5
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,



ORe R3 (XI) 10 The conpound of the fornmula ( Xl) where i al nis
reacted wwth an / R4 amne of the formula -N to give a%n%%tﬁﬁﬁr%?ﬁthe

formula R5 21 Cctober 2003 10 R4 RS Q(CH2)mMN (XI'l1) 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 (XIIl1) 5 where R7' and RO are as defined before,-with an

3-chl oropr opi ophenone derivative of th&formula R3 ci ()GV) where R3 is as
defined before.

- R4
O(CH, )N
/ ( 2)!11 \RS

(XII)

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)
c
Rafﬁgz:r/HNV/A\ (XIV)

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




10. The cl ai ned conpound of the fornula (1) where Rl or I.S

2, 2-di et hyl - 2- hydroxyet hoxy can be prepared by reactions%%bgﬁ edound 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 fornula (1) where Rl or RR 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 thdlfornmed ester by |ithium al unm num
hydri de. Experinmental section Methods 5 Evaluation of estrogenic and
antiestrogenic properties of compounds in M- 7 cell growth experinents

in vitro Estfpogele(36mshere Bhemin l%péﬁg%itlb@hﬁhé'hfém@uw g kG at h
clone), were .maintaiped.in RPM -,1640. medj um suppl nted with 10 % f et al
cal f ?ser um re(éﬂ%&@%ﬁ?'&?fafﬁ’ﬁé,emfébpfg? "ilﬁLlﬁ\"i“H"gﬁHgﬂ -gg/ Ml gentanicin.

The cells were 10 grown as nonol ayer cultures in 75 cn2 plastic tissue
culture flask (Nunc, Roskilde, Denmark) in 25 m nediumat 37 Cin an

at nrosphere of 95 %air, 5 % CO2 and subcultured twi ce a week. For

exper i ment s ExpasimentaltsectioRe or anti-hornone treatment, the cells in
exponential growh phase were precultivated in the absence of estradiol for
15 one day. Cells were plated at a density of 3.5 x 103 cells/well in
96-wel | mcrotiter plates (Nunclon, Roskilde, Denmark) and incubated for
24 hours at Jf#‘—éio 5 95 %air, 5 % C02, RPM- 1640 medi um (L-gl utam ne and
gentamcin as above) with 5 % stripped fetal calf serum (stripped tw ce
with dextran- coated charcoal to renove the steroids) and w thout phenol
red. Afté&r thweluation 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



20 incubation period the nediumwas renoved. The exposure u rugs
was started imedi ately by adding fresh nmediumwth 5 %%ﬁ&?%b@%@gwm
Half of the cells were grown with estradiol, half w thout estradiol. Study
conmpounds (dissolved in ethanol in 0.01 Mconcentration 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 daysiz The anobunt of living cells was
nmeasured after 4 days by |um noneter based on the anmount of ATP and

| uci ferase reaction as described by Kangas et al, -5 1984. This net hod

al | ows eval yafipoandé wesé 1 pb&nined 160 hisé add dratdhH) abll The/ ceils wetee conpounds
to stinulate the gromh of the estrogen-dependent cells in the absence of
estradi ol . Hstubatpehforifoyr days. esti mat ed by conparing the maximal growth
stimulus (at any concentration) of study conpound as per cent from growh

2nt agon sm (kS sSRRUTHA A RE CERLED RIS dofRos MPRRABeR bogeht of

th tical fyll (100 ¢ ' which. | L e nfi biti

of ost r ach orndhy atanat kY GE Nt Blondlabighoes SrRRPA S Rp R AL 0, ' "
toxicit TQyk&! i [ LRRit9badER 1ty of. 100 %
I e e g S e S

presented g bsmpathds @ stidduleld meegiro&ﬂoafﬁié dstrlogenidependéntasells dydm city
and antiestrogenicity in vivo The classical nethod to eval uate estrogenic

and anti est nbgamtexfafsiradioli Estrogenicity was estimated by comparing the maximal

growth stimulus (at any concentration) of study compound as per cent from
growth stimulus by estradiol (100 % stimulus). In the 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.



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 %bggéﬁgrﬁﬁﬁéthe 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 al one andlgﬁth estradiol in order to evaluate
bot h agoni stic and antagoni stic effects.”The results have been shown in
Tabl e 10 3 both as per cent of estrogen stinulation (100 %, and as

Tabl ¢ 10 3 bot of estrogen stimilation (100 %, and :
given at Twe HEa T IEGE BH ety B ) Yar 10 50 ol k.
Estr: [ tivyit b ti.mat ed al so. aft 4 KS et t t of
ovar i ect oni 30 aical sethod o Syafldlghopeniciand antistogblE PRl Ca ed our
' | ect ed. nol I | ' '

chol estor of R EOLRTRORR MEAiE (OhER, Ta71). THE R Bl SuplRd e P

weeks dailys d%%ysttmp@e&n ouldORb SRRz MBS at Bleibe cTEIBAaOShpar at ed by
centrifugation”and froze until analyzed for total amount of chol esterol.

Bone sanpl efowveh dal ake anibialswie asphyadicatedndtl CO, and Bodyivweiphtandngt h of
the bones was studied as described by Peng et al, 1994, The assessnents of

t he bone i nakeritedweight wasirgbordedl. Estiogensdpersasesthe sies and weighiiofdhe tibia
o gan ¢t aHeBE (RRGHTORF GRECDOTANS 1T e B SHPRANA OB AT of the
I Some cas SCMIRNGR A YEIBNS Bt eatohd i it Ghoadiol i Bradtys “BARGREC 2008
14 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



tetracycline (50 ng/kg i.p. 10 days before autopsy) and c ej / kg
I .p. 3 days before autopsy). The nethod is based on perﬁ%LéﬁkggéﬁgFﬂg 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
University (Technical Services. Departnent of the Medical Faculty). The
testi'ng nmachine is based on | ever arm pridnci ple. One end of a steel |ever
is fixed. The pressing rod and the driving notor are 10 connected to the

| ever armwi th a noment ratio of 12.5 cmi50 cm=1/4. As a  driving. notor a
li near act uatetiacyaime 0 madea:p-cl laieheborsiantenrsyhend calgeiy 630 medg 18- used

to obtain copstan ertical enen 0.62 ¢cm s). The .interchangeabl e
conpr essi on H&AH ngl% GHROQHYMHBC%P&%E?F&&%B’?‘H}&“CBF *’F’éﬁ%f’?t ests
transmtting [1esSi t . ' ; ' const ant
speed of O. 1%&%1§P%%Y$5;0§£@§x¢&n§| 4}1%0393‘? éé%{){g{:hi ?@ﬁg? @gWeP%getﬁhr essi ng
rod i s guideggyqya an axial ball bearing to keep the novenent vertical.
Conpressive force is neasured by a tenperature-conpensated force sensor,
which is attached to the stationary part of the conpression stage. The
neasuri nd el Meachanicaktesting 0fiboB&hsor cal i brati on and adj ustnents. 20

Strength of fenoral neck The maxinmal |oad on the fenoral neck was neasured
by the cant i Thearechbaicdl tegting of bompewas pasiedaut byrmateaalsdgsting saghing; ck

er o 11 eatorsusira bt QulB YIS FOReA RedvieRs FRpBERIGH of et hi r
L Sonant et oSy TRy SR B PR BB, O
tightly intocgeuhlilcEy §ed1QbFerG8 fix8. The pressing rod and the driving 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.



supporter. The | esser trochanter of. each bone touched t o f the
plate. 21 Cctober 2003 15 This procedure all owed rapid a2%1§#%%?%ﬁ¥ﬁ&ation
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 estinmated bySusi ng DVBA

(di net hyl benz[ a] ant hracene) nodel. One single peroral dose of DVBA (12 np)

initiates mammary gl and gar ci.nogenesi s. w conpqounds were . adm ni stered
for 5 weeks Wéﬁ’f‘b’{eﬂqyzﬁ%F‘ﬁo’t"ﬁﬁfﬁ?@ﬁé’ﬁgé&tﬂﬁl\%xﬁ‘% 03.1%'? E@n? WHROUt ¥§INgL 4 nunber

f . fully. ' d Kk [ ok ' on. Th
model has begy eeort e BeftTS R G RaVE Eprithissine REILZTRURD o
the tumors vaSHAREAN & ARR JF afiRlunt The RIRGRINEIE etk Bmplexchtagocor ding

to their gr properties to progressing, stable and regressing ones.

Di sappear ed (£ 408 L5itie4ifre BRA0AlREhE Absdiattes forte patalled ks thbsHagr, e
considered to be progressing, if the tunor volune grew nore than 8- fold

during the 5 weeks dosing period, and regressing if the tunor volune
decreased to one fourth or less fromthe volunme in the beginning. If tunor
vol une cBandgstihedsonrofr entitwmedriaathuriyed vive tunors were considered to
be stable. 20 Results Altogether 46 conpounds were eval uated by the nethods

umber od. and L) KHAGMSHARELY iy DMBACT exarpl e compounds
: (dimethylbenz[a]anthracene) model. One single peroral dose of DMBA (12
mg) initiates mammary gland carcinogenesis. 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 or 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.



21 Cctober 200.3 16 TABLE 1 Reference nunbers (No.) and nzapsgtog rf@ﬁf‘;@' e

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- |

conpounds.

- (4-fluorophenyl)-2-phenyl but--1-enyl] phenoxy} ethyl)-
(BE)-(2- {4-[4-Chloro- |-(4-chlorophenyl)-2-phenyl but- |-enyl] phenoxy)

di met hyl am ne 3

ethyl)- dinethylamne 4 (E)-(2- (4-[4-Chl oro 1, 2- bi s(4-chl orophenyl ) but -1
-enyl ] phenoxy} ethyl)- dinethyl ani ne 51§ 7) -

{4-[4-Cnhl oro-

1, 2- bi s(4-chl orophenyl ) but -1 - enyI ] phenoxy} ethyl)-

di net hyl am ne 6

(8- 4- Onl ooz byl 2- CRLRIQEE RAX¥LRARY'sha hadicbPbPbddil QRRgAY! ) - but -1 -ene

(Z) 4- Chl er-o-l-|4-(2- chloreethoxyphenyH—312bts{4—echloropheny)—but—+- ene .
8 (B)-2-{4ns4- @}hﬁfoﬂha phenyl -1 - (4-fl uorophenylt)but-1-enyl ] phenoxy} et hanol

9 (E)-2-{4-[4-Chloro-12-bis{d4-ehl-orophenybut—+—enryHphenrexyrethanret—10
(B) - 3- {4- [14- QE)rof4li4(Bhlotd-bi(d{flnerophead)-pipheyylbitut-eny lohghdxyhethgly } -

E)rz?p?lnal (%r(ZJ gumejl: ammrrgt hyl sul f anyl oxy pheny | - but-1-ene
12 (B)- {42[4- @)r@rfﬁl[4iclelar%h1(6meﬁm#ﬂ ﬁ%ﬂ?‘Ftb']uF“)[l ?fﬁ& Boxy}

acetic acid 1ém(ezl)ylar(lme[4 Chl oro-1-(4- chI or ophenyl ) - 2- phenyl but - |

- | ] ph

o O e AR SR

4

=R )

11
12
13
14

15

16

17
18
19

20

(E)-(2- {4-[4-Chloro-1,2-bis(4-chlorophenyl)but-1-enyljphenoxy} ethyl)-
dimethylamine

(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

(E)-3- {4-[4-Chloro-1-(4-chiorophenyl)-2-phenyl-but-1-enyl}phenoxy} -
propane-1,2-diol

(Z)—4—'Chloro- 1-[4-(2-methylsulfanyi-ethoxy)phenyl]-1,2-diphenyl-but-1-ene
(E)- {4-[4-Chioro-1-(4-chlorophenyl)-2-phenylbut-1-enyl]phenoxy} acetic acid
(Z)- {4-[4-Chloro-1-(4-chlorophenyl)-2-phenylbut-1-enyl]phenoxy}acetic acid
(E)-1-(4-{2-{(2-Chloroethoxy]ethoxy} phenyl)-4-chloro-1-(4-chloro-
phenyl)-2-phenyi-but-1-ene '

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

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

1-ethanol

(E)-2- {4-[4-Chloro-2-phenyl-1-(4-chlorophenyl)but-1-enyljphenoxy} ethanol
(2)-2-[3-(4-Chloro-1,2-diphenyl-but-1-enyl)phenoxy]ethanol
(Z)-2-{2-[4-(4-Chloro-1,2-diphenylbut- -enyl)phenoxylethoxy} ethanol
(Z)-3-{4-(4-Chloro-1,2-diphenyl-but-1-enyl)phenoxy]propane-1,2-diol

2




15 (E)-1-(4-(2-[(2-Chl oroet hoxy] et hoxy} phenyl ) -4-chl oro- 1;( A- .

fl uorophenyl) - 2-phenyl -but-1-ene 16 2-(4- (4-Chloro- | JZKécmberﬂxm

-[ 4- (2- hydr oxyet hoxy) phenyl ] -2-phenyl-but- | -enyl) phenoxy)- 1-ethanol 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
(Z)-3-[4-(4-Ch|oro-1,2-diphenyl-but-I]qnyl)phenoxy]propane-l,2-dio| 2 21
Oct ober 2003 17 (Table 1 continued) No. Conpound 21 ,
(2)-1-(2-[4-(4-Chloro-1, 2-di phenyl -but -1 -enyl ) phenoxy] et hyl } - 1H-i m dazol e
22 (2)-2-((2-]4-(4-Chl gro-1, 2-di phenyl -but-1 enyl) phenoxy] ethyl}

met hy| ani né‘)aé{cﬂa?ﬂi‘t‘f“?ﬁ (2)-(2-

(4-[4-Chl oro-2-(4-chl orophenyl)-1-phenyl but- | -enyl]phenoxy} ethyl)-

“di met hyl ani'fe S9mpeYdo_ " 1 4-1 4- Chl or o- 2- (4- chl or ophenyl ) - 1- phenyl but -

| - | ] ph 5\ 6t ' I | [12: P
(T4 O o, X007 PR Y GbRBEutoL beebeoopyipityl; i imidiste
di met hyl amihe @§-2A@p-[#44-Chloro-1,2-diphenyl-but-1-

(4- [ 4- Chl or 0- Zerfyfiphéoryateidthylim(nb)emidwdxyphenyl ) but -1 -enyl] phenoxy} -
et hyl ) di net hyl am ne 27

L ) ol o, A2 ianghonsy 4 chiorosbemsinbypmabiy Batlobewy tbinoxy) -
et hyl ) di met hy| dimiethyylamine

24 (E)«2-{4-[4-Chloro-2-(4-chlorophenyl)-1-phenylbut-1-enyl]phenoxy} ethyl)-

dimethylamine

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

ethyl)dimethylamine :

28  (Z)-1-(2-{4-[4-Chloro-2-(3-methoxyphenyl)- 1 -phenylbut-1-enyl]phenoxy} -
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)- 1 -phenylbut-1-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




28 (2)-1-(2-{4-[4-Chl -2-(3-neth h |)-1-ph | but -L- -
et h§/| gpi pt(ari f:li hEa 29 oo (3-methoxyphenyl) Phenyibut - Saghé%%oxy}
(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} -
ethyl)piperidine 31 (E)-1-(2- (4-[4-Chloro-2-(2-nmethoxyphenyl)-1-phenyl but -
| - enyl ] phenoxy} - ethyl)piperidine 32 18 .

(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 met hyl am ;

direthyl 2 238 1 continued

35 (2)-3-[4
(2)-2-[4-( , :
o) bl Gy b mao cpaomteptiomyt Ll
Doy ] bhenddy) Cretiyie; o proetiira e Ridodeiod prensiP) phendiviryfpheto >
(E) - 3- (4 Ol g1 Oy i en (G-CAbARBBAFA{AL-RIIOXEIRRG Phcky P20 inlphkacny | ) -p
(2) - 3- (4- Chlddr o{Z)-[2-{4-24-Chiatersl-diphprylenttlossyphenayviettiiibheny| - but - 1 - enyl } - p
henol 21 Cct obemdhylprop&-yiidihmel conti nued) No. Conpound 41

(D oo or s BRI s R Y SRR bR ot (24
(E) - 4- (1- (2-48h| qzpeti[hyl)Chlotodt,t-dighedylouty Befd)phinhaiitithn-2-gthenyl vi nyl )

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

#- G rRb Sinkt 2 di phenyl but - |-enyl ) phenoxy] propan-1 -ol 36

The structures of the example compounds are summarized as follows:

Compounds with a dimethylaminoethoxy tail

R1 R3 No.

C A~ N - AF H tand2
4c1 H 3
4Cl ac 4and5
H acl 23 and 24
H 4-F 25

4-OCH; 4-Cl 26 and 27




44 (2)-{2-[4-(4-Chloro-1, 2-di phenyl but -1 - enyl ) phenoxy] et hy] b?:tober 2003

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 thﬁ exanpl e conpounds are sumari zed
as follows: Conpounds with a di methyl am'rnoet hoxy tail Ri 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

No. 32

No. 33

HNCHZCH2N<

No. 47




No. 47 20 Conpounds wi th a dinethyl am noet hoxy- tail OR Rg.] Bgt MS
HHCH2CH2i m dazol yl HHCH2CH2N( CH3) CH2CH2OH H3- OCH3CH2CH2pi peri di ny

H4- OCH3CH2CHZ2pi peri di nyl H2- Cl CH2CH2pi peri di nyl 3- OHHCH2CH2i m dazol yl

HHCH2 CH2N( CH3) CH2C CH Al cohols OH RZ C R3 Rl 4-F 4 -Cl 4- OCH2CH2OH 4-Cl
3-OH

20

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




4-OCH3 H 21 Cctober

18 d OR

2003 No. 21 22 28 and 29 30 and 31 40 44
R3No. H8 4-C 9 H16 H17 H34 4-C 37 4-O#42 and 43 21 Cct Obe%‘I é%@gﬁm No.

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




R3 Rl O RIR3RNo. 4--Cl4-C CH2CH2CI 6 and 7 4-C HCH2CH 0
HHOH2CH2SCH311 4- O HOH2COOH - 12 and 13 4- O Hmzmzwgg?ﬁﬁ%é%er%%

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 spectrum

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




of hormonal activity of the conpounds varies and thus giwv SO&JBBergﬂﬁﬁi bility
to wuse the conpounds in different clinical, conditions. Apounds Wi 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 2¥ss effective estrogens and
antiestrogens than the well known breast cancer drugs tanmoxifen and 15
torem fene (Table 3). Especially compound No. 19 is . of interest, because it
is 21 Oct obemaeggfeative anbcencer aeg in sivarin; the FBAnndpged rgf @R e

DVBA-i nduced rat mgnpary tuno del even at ry l.ow doses than

clinically tueer medskeyaatacgy [Q‘rg?’@ﬁ?%‘&ﬁe %%‘Eﬂ@%ﬁ?‘%ﬂiﬁ%ﬁﬂ&& with weak

estrogeni c and n artr;[.i tr,ogeni ¢ action could be 5 especially suitable for
Fpmifrred e

t he prevent BHY nt of osteoporosis and clinacteric synptons.
Such conpounds are (anmong ot hers) conpounds No. 3, 10, 11, 18, 19, 20, 25,

32, 36 and éf‘bnﬁJ&HJd%%vi weaRRSirdgeniCana oo itiesibhekic degor eseldb! est er ol
coul d be useéetu

as cardi ovascul af drugs. For wonen sone estrogenicity for

such conpoupgsecealy Qfitabld forate pidvehtioncmdiesandentof odteaparomstandst r ogens or
are very weak estrogens and decrease cholesterol, could be used also in

men for t heclimactmid ymptoths. Suckncompounds auer(@mngsatbers) campeunds Nosuch |
and 33 (1 or Sudfiehl, [8TAB1 20,5 37486 SAAGA RO HS Wddhpect ed o be usefu
also in the treatnent or 15 prevention of Al zheiner's disease. In the
latter case oqu&}/r} SE W Ec% 3ecctrciaaos% Bhtesterol 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



t he conpounds should be weak, like e.g. wth conpound hb.13§ %Tagkg 2). It
shoul d be noted that conpound No. 19 does not show any eé%r 6 R?r étion

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 conpounds may be in sonme,cases different in vitro and in
vivo, e.g. compound No. 1 has no estro ic action in vitro (Table 2), but
is a weak estrogen in vivo (Table 3). Therefore the exanpl es 25 above
shoul d be u aﬁﬁﬁ@ d%?%s } i I ; t ober
2003 24 con%ﬂﬁ?@fr?glg' S ou?‘gﬁggﬁmg‘tg@hn ergﬁ@%ﬁ%@fﬁéégﬁgﬁgﬁgt hei r
possi bl e usgn differdhf EBdieal indidafiogg@l i ndications. 21 October 2003 25 TABLE
2 Estrogenic, antiestrogenic, and cytotoxic effects of study conmpounds in
MCF-7 cells. The details of estimations are given in the text. Maxi mal
estrogeni c- agonism in the absence of estradiol was calculated in per cent
of estradiol-stinmulus (100 % . Antiestrogenic property was evaluated at the
concentration of 1 unol/1 considering theoretical full antagonismas 100

per cent. Toxicity at the concentration of 10 noll|l was evaluated as a
fraction of dead cells when conpared to the control (i.e. 100 neans that
all cells are dead). Known antiestrogens were used as references.

ConpoundW t hout estradiol (E2)Wth estradiol (E2) Maxinal



Maxi mal Ant agoni sm Maxi mal No. Agonism Cell Kill at 1 pM Cgl || 1,+n%0 Of
E2) (% fraction (% of full (%fraction of dead cell s)alr[:t ag%n(%)%t%%fzogéad
cells) 111008100 21003229100 31100194 4109010100 51110031100 60471640
83129252 91445962 10347035 111426055 1412102757 15748259 1622902396
170441738 183010140

25

TABLE 2 Estrogenic, antiestrogenic, and cytotoxic effects of study compounds in
MCE-7 cells. The details of estimations are given in the text. Maximal estrogenic agonism
in the absence of estradiol was calculated in per cent of estradiol-stimulus (100 %).
Antiestrogenic property was evaluated at the concentration of 1 pmol/l considering
theoretical full antagonism as 100 per cent. Toxicity at the concentration of 10 pmol/l was
evaluated as a fraction of dead cells when compared to the control (i.e. 100 means that all
cells are dead). Known antiestrogens were used as references.

Compound Without estradiol (E2) With estradiol (E2)

No. Maximal Maximal Antagonism Maximal
Agonism Cell Kill at 1 pM Cell Kill .
(% of E2) (% fraction (% of full (% fraction

of dead cells) antagonism) " of dead cells)

| 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 17 38

18 30 10 1 40

19 14 14 21 50

20 8 5 25 60

21 5 80 0 91

22 1 15 12 41

23 14 89 5 N 93

24 46 89 4 98




(E2) No. Maxi mal

Maxi mal

1914142150 20852560 21580091 221151241 23t 1489593 244689
26 TABL E 2 (continued) Conmpound Wthout estradiol
Ant agoni sm Maxi nal
(% of E2) (% fraction (% of full
ant agoni sm) of dead cells) Tanoxifen

1742627 0971198 0995100 3861892. 591492 1186090 2005880 0000

FC1271a

%9]8(?3\3}\?&@@@& 2003

(E
Agoni sm Cel |

(% fraction of dead cells)
Torem fene

th estradi ol

Kill at 1 pM Cell

| Cl 164084

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




45501450 8171337 439041 09968100 0681778 063346 5401047 9%3%%%? r@%&Z

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

Imature female rats- Estrogenic effect is estimated as per cent of

maxi mal , estrogen-induced, action. Antiestrogenic effect is presented as

per cent of theoretical conplete inhi Bi’ti on of est rogen action (100 %.

ConpoundUt erot ropi ¢ ef fect Est rogen ant agoni sm No. (% of estradiol) (%

i nhi bition of estradiol) Gven wthout estradiol Gven with estradiol
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




dose: 3-5 ng/ kgl0-50 nmg/ kg3-5 ng/ kgl0-50 ng/ kg 142742631 %ﬁé@éB?P
1913371044 203362520 2048722639 2126391020 3543663532 36142 k! 93’2012

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 (peroral daily doses indicated in ng/kg).
Sham operat ed, estradiol treated and 28al oxi fene treated ovari ectomn zed
rats served as controls. Goup

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




Sham control Ovariectomzed No. 3 3.0 ng/kg No. 19 1. %1'@(%9«5 5 19 5.0
nmg/ kg No. 20 1.0 ng/kg Ral oxifene 3.0 ng/kg FC 1271 a ng/ kg erine
size (g) 0.497 0.103 0.099 0.016 0.1240 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 gi yen to one group for conparison. The
result indicates that ovariectony cauSés increase of cholesterol |evel.

Estradi ol , conpound No. 3, 19 and 20 can prevent this increase even at very

| ow dose creas h evel bel ’s’m t. : r of
ani mal s \M;lg‘&% ﬂﬁngeacﬁﬁfgchg}{:m@%g‘gs %ﬁb%’%?&er ? ‘?’%@%’F‘“ %&iﬁ?ﬁﬁ@%?gum
Sham oper Aftegd meekgdesingy Rpts were ovanectomized (con rols 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 %




OvX rat 4.6 0.7 OVXrat + estradiol 3 g/kg 4.0 ng/kg
3.1 0.4 OUX + No. 19 0.3 rmy/kg 3.6 0.4 O\/X+No 19%6"{[?\%@]03

OvVX + No. 20 1 ng/kg 3.3 0.6 OvVX + No. 20 5 ng/kg 2.3 O. 4 21 Cbtober
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 (ng/kg) p.o. beginning one week38fter the ovari ectomy. Ti bi al

epi physes and fenoral neck were prepared for the estimation of the quality

of the bone. G oup and dose Ash wei Maxi mal | oad
ti bial epl'bﬁ)&bgof/ f enffifent Oﬁ@éknl?wgl)ﬁ? d8mmyt 8¢ mé@y@ﬂ:em’r@t@%@d 1r§)1'\n?&act

OVX( n- 10) 323 castBA&] mak: dtshifier 8 eckadphlydrentraant 36tHotwivdifferest dobes Casixption1 91, 0
my/ kg( n=1Qe3tbases makedly Ghe/prodtatioveidhl and estgigegs arekipaa 18 da ti*@me7 17. 0* No. -
203. 0 my/ kSifipowfd)138- 19 Ihs 28 bstfogkhicZTeBedtaké darnfd. Omeliighad ietoids. 9 3. 584. 2

18.4* * | | f
ovari Iegggm%gggg%"f i éaﬁmhghbﬁ%td%ﬁ%%ﬁﬁﬁ?g Do TRt Han o7
Group Weight of the prostate gland
(ing) mean and sd
Control 2601077
Castrated rats 0.59 £ 0,07
No. 19 0.5 mg/kg 2.66+0,21
No. 19 5.0mgkg 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




gl and cancer. Conpound No. 19 was given p.o. daily for 5 (L&gb rtzoto?,e

i ndi cated doses. Tunors were classified to grow ng, stable; regressing and
di sappeared as described in the text. Nunber of tunors 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 ngDi sappeared3Control 82 %48 %9%0% No. 193

ng/ kg20%20%40%20% No. 1915nmg/ kgl4%44%%7%44% Tanoxi f ene3 ng/ kg36 %6 YBI0%
Torem fene3 ng/ kg3l 9%1%1 %40 % 21 COctober 2003 30 TABLE 7: Effect of
conpound NoEXIAMBLESe wei ght of the prostate gland in intact and
castrated nale rats after 4 weeks daily treatnent with two different doses.
- Castration decreases nmarkedly the prostate wei ght and estrogens are known
to do the same. Conpound No. 19 has no estrogeni.c effect at the dose of 0.5
ng/ kg and iggﬁﬂiﬂeyl estrogenic at the dose of 5.0 ng/kg. Note that this
conpound has sighificant antitunmor action in the DVBA-induced nmanmary
cancer nodel at 0.5 ng/ kg dosage (Table 6). G oup Wight of the prostate

gland (ng) nean and sd Control 2. 60 077 Castrated rats 0.59 0,07 No.
19 0.5 ny/ k@) ©-akkyls phepgne degvagv

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



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 |nventggﬁ5&5 e#ébos

SERME or their pharmaceutically acceptable salts can be adn1n|stered 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 formghations include e.g. conventional
or slowrel ease tablets and gelatin capsul es. The required dosing of the
novel SERMs will vary with the particular condition being treated, the

severity of [11 EQ-M' 53{}gﬂw,@D%hgagﬂd.@moﬁjp(ﬂehgl)ﬁ&tﬂqmbnent , adm nistration
route and specific conpounds bel ng enpl oye Typically the daily dose for

an adult person is 5-200 ng, preferably 20--100 . SERMs can be given as
tabl ets or JHRNMR ¢CRTIZ):i bRZ (disks 2P, &tﬁﬁd&psﬂﬂ)ss‘l Gﬁtl(ar?d{blﬁ%&led in any
clinically acceptabl e non-active in edlents |ch used in the

phar maceut i @), 78U+, %3273 me D hops .81 (m LES Example 1 a)

0-al kyl ati on of 4-hydroxybenzophenone derlvatlves I n phase transfer
catalysis (P onditions 5.fa-(2: D net hyl.an Q€] c§¥mphenyl

-(4-f1 uorophex zo. g, 0.13 nDI) S
di ssolved in toluene (140 m ). Tetrabutyl anmoni um brom de (TBABr) (2.1 Q)

| s addeds AqEﬁSNngéDélﬁ‘)ﬂSH'ﬁ el @dade JrifQ.68 Os, ED2gded @by 0785 C. The

m xture s heate
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 aquem;s 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)




80 C and 2-chl oroet hyl di met hyl am ne hydrochl ori de (total 4 ol )
10 is added in small portions and the reaction m xture isgi(s)(t)|9tr0rg((Zfdé:bzg)t]3 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) Usidy the sanme nethod the follow ng
conpounds are prepared: (4-d orophenyl) 14- 2-di nethyl am noet hoxy) phenyl
met hanone 1H NVR (CDC13): 2.36 (s, 6H), 2.77 (t, 2H), 4.15 (t, 2H), 6.98
(d, 2H), 7.MNgHas@mbasg 71 (d, 2H), 7.79 (d, 2H) 21 Cctober 2003 32
14- (2- Benzyl oxyet hoxy) phenyl 1- (4-fl uorophen, 1) nmethanone 'H NVR ( CDC13):
.24 [

3.87 (dist. 3 1 ﬂ diméthyl- Rioks -2-%1m§§h%§ygﬂhenﬁ@’ 7.15 (t,

2H), 7.32-7! L4627 T2 .
et hoxy) phen 4- chl orophenyl) net hanone 5 "H NWMR (CDC 3): 3.86 (t, 2H),
4.24 (t, ZHME.(—I&]:I&(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- Chl or oph&ainm grdfide (3 ahy, 7.0y bl inooiy Jspwashddwith tepeame and mixed

4- Chl oro-4' - hydroxybenzophenone (50 g, 0.215 nol) is dissolved in dichloro-
10 met hafe MﬂDdhﬁe}thnyo&nﬁmi;ldl(BMF}&ﬁﬂanl)( 244CHome-45. 257 nol) and a

catal yti c anount of p-toluenesul fonic acjd are addﬁg éﬁ t he, s?I H{i on. The
sol ution i s hydraxybenzaphengna bl &, 80525800 da MMF 48 afded HECRWISA & M%wed to

stand over gloﬁu%ldn and the reaction mixture is stirred for an hour at room temperature.

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




| N aqueous sodi um hydroxi de solution (100 nil) is added he r tion
m xture and stirred for 15 mnutes. Organic |layer is sepa%ﬁ?étaggrn%ﬁ\?’vashed
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 NMR (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)'
Using the sane nmethod the follow ng comppund 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 2H), 3.8-4.0 (m 2H), 5.5-5.6 (m 2H), 7.11 (d, 4H),
7.78 (d, 4HmiRfurOis steed 20408bizdt Narperatuae Baskh. [4-(2-Dimethylamino-

(4- - Chl orophenyl -f4-£2, 2-di met hyl -[ 1, 33) di oxol an- 4-yl| met hoxy) - phen 1 -
net hanone Sethoxyypyeaylla@-f{lgomwpgenyd)-omethamone (29.6ig, Oilé):’wagﬂelﬁ th heptane

Py oxy benz S EGRUEER(E),mb 16 8adHbRs SO0 T T Fabtion EHGBIF S6545°d he
mtl ttdt %ﬁﬁgﬁé‘?‘ hi,gﬁgi“tloiﬁ‘g‘:éﬁ%ﬁpﬁﬁéé isewrsrEraend DU o an- 41
and % 10§t of‘ﬁ%@gw?@sn%d“gﬁl]l&df%?e?L%?lgrs’ég’% g?él@v%‘!éga)?%&ﬁ#g go%/uti on
during an Rfiture IFerxel 16F 10 il BUAte bGubthsGapdids skhdradt whilé Walm,

tenperature Tor two ays. aqueous sodi um hydroxi de solution (200 m)

i s added toTheagiOPhtredfinehtisaepiuled MEhswludredayesis sdshad teitetwithdot i nes .
with toluene (60 m). Toluene |ayers are conbined and washed twi ce with
wat er (60 miwaterdAhegradutt is crystallized from toluene as a mixture of stereoisomers

(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
Vthe signal of CHCH2 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)



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, %%&5@324 (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 tetrahydr5§uran (120 m) under nitrogen

at nosphere. Ci nnamal dehyde (13.8 25 g, 0.1 nol) in dry tetrahydrofuran (30
m) is addeqd at, 24-28 C. The reacti 120 1 rejss stirred
at anbi ent e XRIDOCR Y o8 b R OR O ‘%)Gggjh%ﬁvl%}(atnlé"ﬁti

et hoxy) phenyy 1+~ (4= - Jtet hanone (29.6 g, 0.103 nol) in dry

t et r ahydr of frﬁ%%xlr% %2 (gééﬁelgrsét 50-55 C. The'reaction mxture is
stirred at 60 Cfor 3 h. Mdst of tetrahydrofuran is evaporated. Tol uene
(300 m), S5IASNMRIOETIS)SPIZLEIBY e, PH)IS. J0L-B3 8vhnd A 2n§,30.n) are
added. The mxture is refluxed for 10 mn and the aqueous |ayer is

separ at ed Whbgatheel#), 3. 7handB(33 (2 dist.teogether 2Hpeh2and TS (bisbhe | ayer is
washed twice with hot water. The product is crystallized fromtoluene as a

m xture bf dogethei 2d)emeler (ixstwio last sizng) groups LR, dSang 4088t da)

1.95-2.12 (m 2H), 3 "g 7/ (2s, together 6H), 2.68 and 2.77 (2t,
t oget her 2H)t9gqhgr12é),4ét5-?}1 (@-@) under which the signal of CHCH2 of the
ot her di astereoi sonmer, 3.80 (dd, CHCH2 the other diastereoisoner), 3.95

and 4. 08 ( 2tl’-[tf—??-ﬁcﬁ%lo%%th&v%eﬁ@ﬂ- EQ%s@&loronhenvautane-1,4—diol,

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




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 are éppaé)ﬁtgmrozozB

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 (t and dd, together .1H), 3.93 and
4.04 (2t, together 2H), 6.6-7.6 (13H) 236 Cctober 2003 35 1 - 4- 2-Benz |ox
ethox hen 1 -1- (4-fluoro hen 1 -2- hen |butane-1 4- diol, mxture of
stereoi somers. 'H NVR (CDC13): 1.92 2 15 (m 2H) 3. 30- 3 48 and 3.48-3. 66
(2m toget : whdcphengh 1¢[4-(ets: pyliox lsbutangzhdl-4 15 (2
dist.t, 5 toget her 214) under t he tvvo Iast S|gnal groups CHCHZ 4.58 and
4.63 (23 L‘i&éet her 2H), 6.6-7.6 (18H) 1-f 4-(2-Benzyl oxyet hoxy)phenylj- I

, 2- bi s(4-chl oropheny butane- 1,4-diol, mxture.of stereoisoners.

4- Chl or oci nn h f 10 'H
o 0oL IO ERRSCRCRNN 5ot B 46 P2 0T o3, SOPLAT PRl A,
3.75 and 3. " d. 3185 (dist.t, 1H),400and414(2t,
toget her 2I—|)§2H§I%5§973}?‘)%lt lgﬂ)(?lﬂ)(toggt her 2H), 6.80-7.55 (17 H)

, 2- Bi s(4-chl orophenyl ) - 144- ( 2- di met hyl am noet hoxy) phenyl | but ane-1 di ol ,
m' xture 6f JtEr-€hlao i[E-@. Thlimetnil-f h3jdioxabkingd iwmethoxa¥-pbenyl-2y s ed
i nst ead of cinnamal dehyde. 'H NVR (CDC13 + McOH-d4): 1.85-2.20 (m- 2H),
2.35 and 2. phenglbutane- A-diol

'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 10l

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 6H), 2.77 and 2.82 (2t, together 2H), 3.20-3.45 2(1”@)ct5t9 gr 2H),
3.81 and 3.85 (2 dist. t, together 1H), 4.10 and 4.21 (2 t, together 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- |
-(tet rahydropyranyl oxy' phenXl | - but ané! 1,2 diol 1H NW\R (CDbC13 ): 1.5-2.1
8H), 3.2-4.0 (m 5H), 5.27(m 1H), 6.79 (d, 2 H, 6.9-7.32 (m 9H),

b St e O BRI o SR e avesgprrlady ). 1 o7
o) 5. 6. 7. Ssp et ohrlo R 2 (1 20, 3200 (n

4-diol 10 is prepared starting from

phenyl - [ 3- (@qgﬂ&d@m@p@jpmw(sl tiﬂt)haﬁéﬂlﬁ 2Hi)nQIﬂ(thJ°[$,|3iém(tje The
conmpound isused 1Tnh the next reaction step without further gurlflcatlon
c) Dehydr at i2#), 8f921(t,12E),t6.57 WM);61751(¢1|261) ad3i (.a2ky,6610-7.18 (m, SH),
4-f4-(2-Di et h) Lam noet hoxy) phen |y | " 4-(4-fl uorophefY)-3-phen.,yl but-3-en-
15 1-01 5 7.27(dd,2H)

a
3.
(m
(
7.

Z-isomer, "H NMR (CDCI3): 2.34 (s, 6H), 2.74 (¢, 2H), 2,79 (1, 2H), 3.60 (t,
2H), 4.05 (t, 2H), 6.69 (t, 2H), 6.84 (dd, 2H), 6.91 (d, 2H), 7.09-7.17 (m, SH),
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

£




1-[4-(2-N, N-Di et hyl am noet hoxy) phenyl ] - 1- (4-f | uor ophenyl%1 é'ctl%pgrné'd
butane-1,4-diol (8.46 g, 0.02 nol) is refluxed in 80 mnl acetrc anhydride
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 stirred for 2 h at RT. Methanol is

evaporated. Water is added and the prodi&t is extracted into ethyl acetate.
The organic layer is washed with water, dri ed and evaporated. The.residue

(9.5 g) 21 Qctober 2003 37 i S mxture of E- Z-]soners ; éhe product .
The i soner s Eaisemeepdi MR @Dcﬂ)a%ﬁoc{ﬁr%tw épﬁﬁlz cAb i 75 (distt,

toluene:triethylam ne 9: , 2.64
(t oH), 2. 2&1){1‘ 031dyst. ta?]ﬁ!)x 4E§d & 635545%%%’62@?27(796‘85@% 75 (d,
7.03 g H) , 710718(m 5H) 5 7.27 (dd, 2H) Z-isoner, 'H NMR
(CDC13) 2. ﬁﬂﬁ 2.74 (t, 2H), 2,79 (t, 2H), 3.60 (t, 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) USig%@gﬂ%@%ﬁ 1Bl dm BufBenpl-@pared: 10
4-(4-Chloro E 0 ylam noe oxy phenyl t - 3- phenyl but - 3- en-
1-01 E-isoner, '"H NMR (CDCl13): 2.27 (s, 6H), 2.64 (t, 2H), 2.73 (t, 2H),
3.56 (t,5 2idproduléd bt asitl'd))rocﬁ:c’é&a i, detiydratborvzeaction RENY ;[47(21be (m 9H)
4- CA- ( 2- Benzy?oxyet hoxy) phen i4 fl uorophenyl) 3- phenyl but-3-en-1-01 15
E-i somer, 'meoﬁﬂﬂhtay{) l1CJ.aus((1t<:h«;zqerp hemyljfutang-14iol3 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

147 E-isomer, "H NMR (CDCI3): 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)




fromwhich the signal 7.03 (t, 2H) can beldentlfled Z-i r VR
(CDC13): 2.79 (t, 2H), 3.60 (m 2H), 3.84 (dist.t, ﬁo‘?@“’?%ﬂ??%

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 NVWR (CDC13): 2.70 éi 2H), 3.50-3.65 (m 2H), 3.75
(dist.t, 2H), 4.03 (dist.t, 2H), 4.59 , 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-1-qgl §C' R q
1-[4-(2-ben ;2= D1 - y , .
E-isomer, 'H NWR (CDC13): 2.72 (t, 2H), 3.50-3.65 (m 2H), 3.80-3.96 (m
4H), 6. 59 ( is rEnQﬁrea 1ﬁQhé dehdbatidniresvtion, ' H NVR ( CDC13
+ NeOH dd) : qhhcijf%mﬁngm@agr g‘B , 95 (tmlo 2, 4 09 (t. 2H)

6.79 (d, 2H), 691(d 2H), 701( 2H), 7.05 r% 7.19
(d, 2H), 3 EED&xe&-‘H]NMR (EDCI)-2465 4t, 2ﬂ)dame5t« zum %(qi\.o’&H}aérM(d
but-3-en-1-ol E-isomer, 'H NI\/Rﬁ 1?& 2.2 2.66 (t, 2H), 2.72
(t, 2H), 3. QH)(FOO—QH)S (18, 3H),(%24 X% 763 (943 6 73 (d, 2H), 7.06 (d

2H), 7.15 (d, 2H), 7.23 15 (d, 2H) ,732 leorrer HO -sal t,

(G055 e T dﬂﬁoé Sl @ el 2,

(d. 2H), 7. 3{( 8974, 21), 7.1-7.2 (m, 7TH)

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.




4, 4- Bi s(4- hydr oxyeheny) - 3- phepyl but-3-en- | -ol 20 The prof gell, n|92003

t et rahydropyranyl (THP) groups are renoved in the dehydratlon Feacti on.

H NV\R (CDC13): 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 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), 7.004¢.15 (m 5H), 7.24 (d, 214), 7.33
(d, 2H) 5 Z-isomer'H NVR (CDC13): 2 79 (t 2H) 3.58 (t, 2H), 6.80 (d, 2H),
6.81(d, 2H), 6.97 (d, 2H), 7.1-7.2 (m 7H) 4-(4-Chl orophenyfn% 4- r4 (2

3-di hydr oxypr mmg&ﬁbnvaﬂorawéhahpwst@h@ﬁd hydnodlll@cb@l ghyl -

T o e S S S e S,
6. 76 (q)?%.g 8%%)1 7.35 (m 9H) 3-(4-Hydroxy-1 2-diphenyl but- |

- enyI ) phenol itecting THP-group is renoved in the dehydration
reaction.

'H NMR (HCI salt, MeOH-d4): 2.90 (t, 2H), 2.92 (s, 6H), 3.40 (1, 2H), 3.49
5 (distt, 2H), 4.21 (dist.t, 2H), 6.70 (d, 2H), 6.85 (d, 2H), 7.11 (¢, 2H), 7.12—
7.22 (m, 5H), 7.32 (dd, 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)




Z-isomer'H NMR (CDC13): 2.73 (t, 2H), 3.55 (t, 2H), 6.4-7,4 F 15 d)
Conversion of the hydroxy group of 3,3,4-triaryl but- 3- en% F'o™chil ori ne
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 net hyl am noet hoxy) phenyl ] - 4- (4-f | 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 mol) is addéd. The mixture is refluxed for an
hour. 21 Cctober 2003 40 Toluene is partly evaporated. The crystal lized

%g;}gghb\ﬁo[ |hde sal t of t he rodulct is fil tere&ﬁf M&H&]ﬁsg at 3435

(Zd?gt(gd 23 38176 32{% 53 Go 2}1@)4%@546;(@12 )(gg%(dt ;?*%9;4(512 (m 59,
2 2 '

(22 (21 4° OB s ?Mﬁ%ﬁmw? B D O o ) Phenoxy]

et hyl di rret hyl amine (No. 2) 10 "H NWR (HO salt, MOHd4): 2.93 (t, 2H),
2.99 (s, 6 3-F2 ayl6. 73 (t,
2H), 6.88 ( .29 (d, 2H). (E)-(2-
{4-{4- Chgorqg.ut.l érf];- chI orophenyl ) 2- phenyl but -l -en_ I I phenoxy}

et hyl )di met hylam ne (No. 3) 15 HNI\/R(CDClS) 2.30 (s, 6H), 2 66 (t, 2H),
2.91 (t, 2 3.40 (t 2H) ,
7.1- 7(4 (mFDHI-I)IMR(é?DCB) 292 (t 2H) 341 (t ZH) 3742dlstt |Q)H),401 (dstt, H)

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




(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\8.“02?':2% -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), 3.48-3.58 (m 2H) 4.56-4.65 (m 2H),
6.79 (d, 2H), 6.92 (d, 2H), 7.02 (d, 24§, 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
-2-hen 5 but- I-ene 'H NWR (CDC13): 2.92 (t, 2H), 3.41 (t, 2H), 3.74
(dist.t, 2H](242-Dimedid1t3]dickdlan-4- Ametisoxylphenyb-4ehloto-12(4ychloree6 (d, 2H),
7.06 (t, 2H), 7. 10 7. 40 m 12H) (E)-1-
[ 4- ( 2- Benzy pogygifeps buirlrene chl oro-1 , 2-bi s(4-chl orophenyl) _ but- 1-ene
lg_'H NVR (CDC13): 2. 90 (t, 2H, 3.39 (t, 2H), 3.76 (dist.t, 2H), 4. 04
Edl, St2H§ 7_25)3iphégyl ]zh.chplylnfg_%lG%g? %(79-}}15%'_')) is tEii575?‘31\2(’3,((1:1’ inza@etonzlqu (rjril) 2H)
?’NOChl gr g;]:j' kg{ égnge é%hﬁ%%ﬂcﬁﬁyﬁ‘fgyi 3 n]nn%I)b«irﬁi(éleﬁWlMW@ g?ﬁ'hBl ene
3, 4- bi s(4- gﬁ:ﬁl&ﬂﬁ?ﬁ&%éa f&mb%h&wgwmqhmﬁw@@ﬁﬂaemmyhalf%nmmhm
E-i soner” o. CDC13) 2H), 3.39 (m 2H), 3.73 (t, 2H),
?dlo (2 }-i) 2H)a%tﬁ(zlg%.(§%graﬂrﬁe 6—(2& D:imeﬂijbl [I,B]dﬁbx()thn-QMmeﬂka();anbnyﬁ-Hl} 7.23
(4-chlorophenyl)-3-phenyl-but-3-en-1-0l (0.2 g, 0.43 mmol, prepared from 4-

7.17

(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 under nitrogen
atmosphere. The mixture is stirred at room temperature for 6 1; The mixture is

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




20 Z-isomer (No. 7), " HNWR (CDC13): 2.94 (t, 2H), 3.40 {t Ct%gg‘b?é)% 83 (t,
2H), 4.25 (t, 2H), 6.79 (d, 2H), 6.92 (d, 2H), 7.02 (d, I—B) : Pd, 2H) ,
7.18 (d, 2H), 7.20 (d, 2H) By triphenyl phosphi ne-carbon tetrachl oride 21
Oct 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 mml)és di ssolved in acetonitrile (4
m). Carbon tetrachloride (0.237 g, 1.3 muvol) and triethylam ne (0.043 g,
0.43 5 mol) is added to the solution and the mxture is stirred for half

an hour at _anbient r r : . . e o

3 (2.2 0 e el conBMRe i Gt sodiumyinidypniden The pixture s stired at room
(4-chorophe 2 %'p%ﬁd AT | ) warER; &¢hd rom 4-
(4-chor ophe%ﬁ%ﬁf{%? - di h@g;&%gbfor%o%ygg%}%f%ﬁ] - 3- Sﬂgﬁgﬁzﬁ? g1 n- 1- ol

by protecti pgodui isleRradiéd iifto @thyd @aetiars. drhe mixtiiess dricddndthacelventis i | e,
added to 10" the reaction mxture and stirri nﬁmi)s continued for additional 2
hours. Theneviyporatal. Thetprodudusporificd byaashtdheomatoigtaphy (Slutingsol ved in 20
m of methanol -water- solution (8:2). Solution is extracted twice with

pet r ol eudn ettlueng:peethanol £:1). boi | i ng’ point. Petrol eum et her phases are
conbi ned and washed once again wth hot nethanol-water solution. Yield

" %, 13 SRR SO S0 S IRl ) 2

6.76 (d, Z%E?eﬁﬁs(dzzﬁ()ﬁpﬁm qpp@_l—,_ﬁ(r%pmgrot ecting groups (E)-2- {4

[ 4- Chl oro- 2- drophenyl )but = 1= enyl | phenoxy} ethanol 20 (No
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)




phenyl but-1-ene (400 ng, 0.8 mml) is dissolved in toluene.

mol ) and acetyl chloride (126 ng, 1.6 mmol) are added under nitrogen

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 Qctober 2003 43 net hanol q@gtaining 5 % of sodi um hydr oxi de.
The m xture is stirred at room tenperature for 2 h and nethanol is
evaporated. Sone water is added and the product is extracted into ethyl
acetate. The..m xture is dried and the solvent is evaporated. The product
is purified '?Pégﬁ chromat ography (eluent 5 toluene:nethanol 9:1). "H NWMR
(CDC13): 2.92 (t, 21-1, ), 3.41 (t, 2H), 3.87-3.95 (m 4H), 6.57 (d,, 2H)
6.78 (d, 2H), 7.06 (t, 2H), 7.10-7.31 (m 7H) Using the sane nethod the

fol I owi ng camuanﬂxl} AGbHASH4 1 ,Qh@idrﬂmﬂh% dfokfb-uﬂﬂeéﬁyﬁ%hehéi Chloro-1
2-bi s 4-chl oro hen ut- T-en enox et hano 10 (Q2-14-1(Z o. 9 "H NWR

(E)-1-[4-(2-Benzyl oxyet hoxy) phenyl ]-4-chloro- | -(4-fl Uorﬁp&ﬂ%ﬁ)ﬂ%l)l%ogmm 16

(CDC13): 2. derivativdyd, 3.39 (t, 2H), 3.85-4.05 (m 41), 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-chloro hen | -2- hen |-but-l-en | henox - 15 pro ane-1

2-di ol (No. 4¥Bis[ds(2sbenzyiasvethaxyinheny]]l-3-phenyl but-3-en-1-ol

di oxol an- 4-yl et hoxy) phenyl -4-chloro- | -(4-

ano 2N SaueonEPRR Bumarhiar el P b aRubeb 3 TR Tho™™

1c) and benzyl 2-bromoethyl ether by PTC reaction according to the method

described in the example 1a.

'H NMR (CDCl3): 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), 691
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




m xture is heated to 40 C and stirring is continued for ({98 rz;'ab n
et hanol 20 is evaporated and the product is extracted in‘to ich is
washed with water, dried and evaporated to dryness. Yield 0.45 g. | H NVR
(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- benzyl oxyet hoxy)phenyl] 3-phenyl but 43-en-1-ol 5 is prepared from
4,4-bis(4-hydroxypheny|) 3- phenyl but - 3--en-1-0l1 (exanple |c) and benzyl

2- br onoet hyl eth _&P C reactjaon accor di 9 to. the th d Pefcribed I n
the exanpl e (£) Sptanylethoxydpiag 874, 3.84,
4.02 and 4.17 (4 dlst t toge her 8H) 4. 59 (s 2H) 4. 65 (s 2H), 6.56

d, 2 6. 91 7 h

ﬁret ho:;)the fZ@F-‘[ %@WH@‘E‘% H%éeg fnsﬁﬁg})ar egﬂ%deﬁ%&@%?ﬁ@c&hﬂg fahe sam
B Uet h H NMR
(CDCLS): 2. Fpine Tfinle-G-paga oIy iphefyrput 3 11 EPesphrdtion o
2H), 4. 60 (Sdesgﬁ%edfnﬁg I(zﬂentaf@ 4@)67525)Chnc?2‘1)ahlo?oél®ryl7nﬂﬂl)(lrﬁllﬂdd-i)

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

CDC13): 2.75 (t, 2H), 3.58 (t, 2H), 3.63- 3. 81- 3. 85
5155 ()s 52H)" HéMR(EDI]@aO@ 1(55;(5931-{ 2.75 (t, 2H)27g(t 2}'3 359(q,2H)402(m N

(t, 2H), 6.55 (d, 2H), 6.79 (d, 2H), 7.05-7.40 (m, 10H)

(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 %.




21 Cctober 2003 45 Z -4- 4- 2-Meth Isulfan lethox hen 1 %étbr@r

| -but-3-en-1-0ol The conpound is prepared by using the net escrlolged 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-chloroethyl methyl sulfide. 5 'H NWR
(CDC13): 2.16 (s, 3H), 2.75 (t, 2H, 2.79 (t, 2H, 3.59 (q, 2H, 4.02 (t,
2H), 6.55 (d, 2H), 6.79 (d, 2H), 7.05-7440 (m I10H) Z -4- 4- 3-Benz lox ro
ox hen | ~3 4-di hen |-but-3-en-1-o0l is prepared by the sane nethod using
benzyl 3- brormpropyl ether as a reagent. 10 'H NWR (30DC13) 2.00 (quint.,
2H), 2.75 (tHIﬂMR(G[EQ?,}ZWiO—IQBI)(m :6H§52(70(t 220, 3.4 343 (m, 10H), 3.9554 (d,

o O L 40 i 58 Ko D60, SR 7 Ak e 05 35 (@O Go 'y, ¢

2.69 mmol) is mxed with dinethylformamde (DWF). (30 m). 15

(E)-4-(4-Chl orophenyl) -4-(4- hydroxyphenyl) - 3- phenyl but 3-en-1-ol is

di ssolved in the solution and the m xture is heated to 60 C and stirred for
hal f an hourUsiRe (He2safemrednydithepipllomghg zginpounds drst prepatel! ori de (0. 83 g;
4.03 mol) dissolved in DVF (5 M) is added to the solution and heating is
continued for 3hours ium chl oride solution (30 20
m) and tol 4éd i phenyl-4-(44 géq (£-AI6RAYIEOP AN VIOXYICHAXY v t ure and
stirring_is _conti rﬁued 10 qut es. Layers are separated and aqueous

| ayer i s-ext af- (30 mM). Tol uene phases are conbi ned and
washed with 2 N aqueous sodi um hydroxi de and three tines with water.

Organi ¢ phase pichafld 6§ thAffinEHRMMPAEFreV R congScandUtatidglfrdmy. 99 %
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 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), é“ @C&E%é’d% 74 (d,

2H), 7.05-7.3 5 (in, 9H) Using the same nethod the foIIOW| 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- gzphenyl but-3-en-1-ol (preparation
described in US patent no. 4,996, 225)

2-[2-(tetrahydropyranyl oxy) et hoxy]ethyl chloride "H NVR (CDC13): 1.40-1.91

(m 6H), 1 ( 2H)
6.77 (d, Zmﬁ%%¢b§§ gpélmﬂlﬁﬂlflt ﬁ(;érh6el}tf)1 153(-t %h% fiS?iF(t 421{)2
tetrah dro X4 eztbsw]&mﬂétem @56(3 ﬁﬂ),d?%(ldl ), s:ormmﬂ)vaR
(CDC13): 1. 38 1. 90 m h) 2-4.03 (m 10H) 4.00 (m
2H), 4.62 (m,10H) 6.56 (d, 2H), 675(d 2H) -7.04 (t, 2H), 15 7.00-7.20
(m 5H), 7.27 (dd, 2H) Z-isoner HNI\/R(CDC13) 1.40-1.90 (m 6H), 2.79(t,
2H) , 343403(m : 6. 83
(dd, 2H), 6 Chlig { 5 ‘ ) elig oy

2-Di rreth -{ 3 - - di oxol an- 4- yhnet hoxy)phenyl s-3, 4 di phenyl but 3 20
en-1| - él 2003 47 'H NMR (CDC13): 1.37 and 1.41 (2s, together 6H),
2.75 (t 2H), 3.58 (t, 2H),

is prepared from 4-(4-chlorophenyl)-4-(4-hydroxyphenyl)-3-phenylbut-3-en-

1-ol (example 1c.) and ethyl bromoacetate according to the procedure

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:




3.70-4.10 (m 4H), 4.39 (quintet, 1H), 6.56 (d, 2H), 6. 7821(8
7.10-7.40 (m 10OH) L4-[ 1- 4Ch|oropheny1 - 4- hydroxy 2-pheény
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 NWVR (CDC13): 1.25 (t, 3H), 2.74 (t,
2H), 3.57 (t, 2H), 4.22 (q, 10 2H), 4.948 (s, 2H), 6.56 (d, 2H), 6.77 (d,
2H), 7.0-7.4 (m 9H) Z-isoner HPWR(GMI@ 1.31 (t, BW 278(t 2H) ,
3.58 (t, 2H) 4 9..(.9 : ( 7 2 ) 8 ]
(d, 2H, 7. PR A >yt 5 v
1,1 -BisF4-(2: %enzylox eethoxy)nhenyll-4 chloro 2 phenyl but-i-ene 15
Conver si on he hydroxy group to chlorine is carried out using thionyl
chlorlde as a reagent according to the procedure described in the exanple
id. "HNW Gﬁm ChA%:@.91 @H)?M@(ttzﬂjmms TB(ra/2HR. BI8(R08i st .
t oget her 4H), and 4.16 (2 dist.t together 4H), 4.58 (s, 2H), 4 65
(s, 2H, 6. %@, czm),mxs, FHY, 6. §7(d, 2H)), 66790, @H), ZHO-TA0Ken,14H) (m 17H) 20
Using the same nethod the follow ng compounds are prepared 21 Cctober 2003
48 E)-1-f 4-(2- Benzvloxvethox 1-ene he
- (4- chl o opkéht hlorgyih efdy(2-megthyioul fegpdethaxyin

371376(& 2ﬂ: 3.98-4.03

' 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)

w0

(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)




r 2H), 4.60 (s, 2H), 6.57 (d, 2H), 6.75 (d, 2 7.10- 5
?Ch:_?)ro-l- 4S 2-rr£2h Isulfgin Ie'lt_?mx hen (1 - H) di hen%(g%?g(fglpzeorl?émo 11
NMR (CDC13): 2.16 (s, 3H), 2.79 (t, 2H), 2. 92 (t 2H), 3.42 (t, 2H),

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

3- (2-BenzUet hoxy) phenyl | - 4-chl or o- 1, 2- di phenyl -but-i-ene 10 'H NWVR
CDC13): 2.92 (t, 2H), 3.41 (t, 2H), 363367(rn 2H), 3.81-3.85 (m
2H), 4.55 (s 2H), 6.47-7.40 (m 19H 742 1-[ 4- (3-Benzyl ox a ropoxv)phenvll-
4-chl oro-1 ~2-di phenyl -but-l-ene "H NVR (CDC13): 2.0 (quintet, 2.92

(t, A (Mﬁmﬁi&;@@g A, A, &QS??eiﬁcﬁ%?(gpﬁeﬁjl (d,
i BB LI e T

2.91 (t, 2Hg3;)3r§} 4.21 (q, 2H), 4.49-(s, 2H), 6.57 (d, 2H), 6.77
(d, 2H), g1 1m 9H) The ester is hydrolyzed to the corresponding acid
in 80 % aqueous net hanol 20 cont aining 5 % of sodi um hydroxide. E-isoner,
acid (No. - 1@MHM(GD@@) 2$§l(t42HZ)J-l) 414t,ZH), 4,65 (st 2H),

6. 58 (d 2H) 78 (d, S l_l?l 21 Oct ober 2003 49 ,

H) 679(d 2H),694(d 2H),6 8 (d, 2H), 7.10-7.30 (m, 7H)

n
-4
'H
.0
- f

(Z)-1 .2—Diphenvl—4-chloro—4—( 4-{2-]2-(tetrahydropyranyloxy)ethoxy!l-

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)




Z-isoner, ethyl ester "H NWR (CDC13): 1.31 (t, 3H), 2. 952%00%5% 0’? 42 (t
oH). 4.30 (q, 2H), 4.65 (s, 2H), 6.79 (d, 2H). 6.91 (d gPs .

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 ethox hen 1 -but- | -ene Conversion
of hydroxy group to chlorine is carried56ut using Ph3P and CCl4 as
reagents according to the procedure described in the exarrpl e 1 d. 10 '"H NWR
(CDC13): 1.30-1.90 m 6H), 2.92 2H) 3.4-4.0 (m 10H),
4.62-4.65 (rfE)i44- o7 -&kfluero-10H) Usi ng t he

h 4-gh
same net hod the I lc%vvl g coi'rpou ge prepared: Z -4- 4- 4-Chloro- 1
2-di hen | - blﬁ__v_léjeu_ﬂéh Mmlz dineth |- (1 31di oxol ane 15 ' H NVR
(CDC13): 1.37 and 1.41 (2s, together 6H), 2.91 (t, 2H), 3.41 (t, 2H),
3.7-4.1 (m ( 10-7. 41
(m  10H) (E@- _ ng]ﬁ)w&y gﬁ%ﬂs gls%%oﬁ@ert@(ﬂo cRtofihelifl théHactién.
t hoxy) nhenyl ) - 4-chl oro-i - (4-chl or o- phenyl) 2- phenyl - but 1-ene (No. 14) 20
The tetrahyd' [SXM3)92 QU] RN QOZMER 3.6 dl@t th INP4iNg$
reaction. IHJNMREgC MS) 2. 951( P 2H) , Gt % ( 2H) , 5 (dist. m 2H)
3.8-3. 855(m4H}4H)01@1§1t42BB) (6n$7 @i—i)?,H)@ﬁﬁtﬁ (dd?.Hz,lJJ 066t, m-IX,& 0222 (in,10-7.40
(m 9H) 21 Cctober 2003 50 (E)-1-(4 (2-[(2
- Chl or oet hox3H B {7Hok{ddREDY | ) - 4- chl or o- 1- (4-f | uor o-
. phenyl) - 2- phenyt-but-1-ene (No. U

- ¢) 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)




The tetrahydropyranyl oxy group is also converted to chlor
reaction. ' H NVR (CDCL3): 2.91 (t, 21-1), 3.41 (t, 2H), 326@‘3‘]{’@8#%% oH)
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 tht nethod described in the exanpl e
le. "HNMR (CDC13): 2.95 (t, 211) 3.42 (t, 2H), 3.80-4.20 (m 8H), 6.56

grgt htz)gi)the fﬁ%%r@@gﬁgcﬁﬁ% ?ﬁé%é&&tﬂ]‘%{iﬁ%ﬁ)&ﬁ%i On%Sgg‘PEab?rozgg?ed E

L o2- 4 4 Chgﬁ gﬁé})&hen | -1- 4-chloro hen 1 but-l-en 1 henox ethanol 17

(Lgo. 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 (rn oH) 20 .

(2)-2-[3-(4 4- A R Heng dgnol 18d. 21

- Cct ober 200 : 2H), 3.70-3.80 (m
4H), 6.40-7.199 (m 14 H) Z -2- 2. 4- 4-Chloro-1 2-di hen Ibut- | -en 1

henox ethox ethanol (No. 12) 5 The tetrahydropyranyl ether is cleaved with
H+l Et OH usi ng t he net hod )
que tetrahydropyranyl ether is cleaved with H'/EtOH using the method

described in the example le.

'H NMR (CDCl3): 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,




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?1 %gh’ ‘?]4')2(0%8 78 (d,

2H), 7.1-7.4 (m 10H) Using the same 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-lnmidazol- |- 1-8hox hen 1 -3 4- dlhen | - but - 3-en- |
-ol (2)-4-[4-(2-Bronoet hoxy) phenyl ] -3, 4-di phenyl but - 3-en-1 - (preparatlon

S el o e T i, i
20 Q
20,0 92201 gsaduuiel o dudt, Sua e R PPN AelBgiBl ot 7.

filtered an evaporated to dryness. The residue is
di ssol ved |g0ﬁ'lgﬁ Fﬁg%%%@?§n1%1 Cct ober 2003 washed with 2 N aqueous sodi um

hydr oxi de sol utlon and with water, dried and evaporated to dryness. The
residue is ﬁﬁmgtb(zlgyi ﬁﬂgr(ttz‘IQ) 359 (diet. osz)qlﬁlk(mstaqm}h)gétmu trile. 52

'H NMR ( CDCL3) 211), '3.59 (dist. 4,07 (dist. t, 2H),
4.23. 5 $di dist.t, 2E11)1)6 55(&;]2]?016 7Hd, 26{)76 9(7d(s 2 ,7.834%, 1), 7109-74P, 03 (s,
1H), 705740 51)75 sIH) 1 (s, IH .

(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




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 - ?prepare as
(Z)-4-[4-(2-Dbronoet 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
dimethyl formam de (8 nml). Mxture is heated in a sealed tube at 60 C for 8
hours. To the mixture is added 60 ml of 9%ater and extracted wth ethyl
acetate. Ethyl acetate phase is washed with aqueous 2 N hydrogen chloride

sol uti on _ani OpiR (RGN 2586y L 251 Rin g AL A B H AL < ashed
Wi el o @@e@w%%ﬁzwg@w@ G5, IO 0. Bpap,, Y ¢

2H), 3.93 ( 6.77 (d, 2H), .7.10-7.40 (m | OH) 20 b)
Z -4- 4- 2- @“é‘pz loxgzéti(han metH |amino ethox hen | -3 4- ‘

di phenyl - but - 3-en-1-ol Prepared by using the sane PTC nethod as in the
exanpl e |l a using benzyl. 2-bronoethyl ether as a reagent. 4 21 Cctober
2003 53 ' H NYRZ}-IA-PI-(4Idor¢-4,2-difhenlbié1-éhyliphedoX9lefldylt - 116H) , 3.56 (t,
2H), 3.60 (t, 2H), 3.94 (t, 2H), 4.50 (s, 2H), 6.54 (d, 2H), 6.77 (d, 2H),
7.10-7.26 M@L&

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)




(m 5H), 7.25-7.35 (m 10H) ¢) (2- | - {2--f4-(4-ChIoro-§766g; | 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 tol uene (three tines, at room 10. tenperature).

Met hanol -wat er - sol uti on was made al kalige and the product was extracted

wi th toluene. Toluene phase was washed twice with water and evaporated to
dryness. The product was crystallized fromethyl acetate as HCl-salt.
Yield 46 % dg*fZWF({QHm (83(Dhlorcblﬂg=lddﬁ))env2b&91(ehvl)ah&noﬂwﬂwﬂt- 2H), 4.23
(t, 2H, 15 (t 6.60 (d, 2H), 6.80 (d, 2H), 7.10-7.40 (m I1CH),
7.54 (s, 1Hmetﬁyﬁmzﬂe)etha_k_1§11ﬂ&, 92) (s, 1H (2))-(2-Benzyl ox_
yl)-{2-[4-(4-chloro- | ,2-diphenyl-but-| -enyl)phenoxy eth 1 neth lamne is

prepared according to exarrpl e | thi 0 I Ior| reagent. 20 'H
NVR ( CDCL3) :18 prepgradsby theysame ff'@%%ﬂs q YSIpg ?Ehl%ﬂig)as 3.42 (t,

2H), 3.56 (t, 2 3.93 (t, 2H), 451(s, 2H) , 654(d 2H), 6.77 (d, 2H),
7.10- 7.40 (fRBPEY) 21 October 2003 54 d) (Z)-2-({2-[-4-(4-Chloro-], 2-di phe
yl - but -1 - enyl ) phenoxy] et hyl } - net hyl am no, ethanol (No. 22) is prepared by

the samesmetiod\as (EDTCIMT 2192 € 3307 2a0tp(ty2 1Y, Y. 78 (0 2 1HS 2. 928951, $.42
(¢, 2H), 3.57 (t, 2H), 3.91 (t, 2H), 6.54 (d, 2H), 6.78 (4, 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) '




3.42 (t, 214), 3.57 (t, 2H), 3.91 (t, 2H), 6.54 (d, 2H)

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 mM, 0.12 nol). The mxture is st%gred in roomtenperature for 24 h.
lce water is added and the crystallized product is collected on a sinter
and washed with mater The product IS recrystallized from et hanol. The
yield is 20 ] 3.86 (s, 3H), 4.20 (s, 2H), 6.93

(d, 2H), 7. 0 ) (d, 2H) Using the sane nethod
the foll ow ng corrpounds are prepar ed:

2-(4-Fluoro 99 BIFEN Y 23e(shaHg N6 92 1.80CL8D (ng. 87 (s,
3H, 4.21 (EHN%R(%IQ?’W g fHE)ﬂ 36(% Hg : 7(H|,222\H’B20 (dd, 2(H) 7.99 (d,
2H) 21 Cct olsgy), 2003dp2H) - 4- I\/tet hoxyphen 1 2 phenyl - et hanone ' H NMR
(CbC13) ;3. 84 (s 3H), 4.23 (s, 2H), 6.92 (d, 2H), 7.20-7.40 (m 5H), 7.99
(d, 2H) b) 2- 4-Chloro hen 1 -1- 4-h drox hen 1 ethanone 5 Al um num

chl ori de (29 8 0 223 nmol) is added |n S[e portions to a stirred

sol ution of b)2¢4 FOPaT 4sh BEKEYLIEHEAONY ot hanone (19.4 g, 0.074
nol) in toluene (300 rrt) The m xture is heated to 60 C and stirring is

contl nuegi f g{lu?mnum ch oru?e f%ﬂé 9¢ l 7 ' o §gdhc§d Aididn E)Brﬁ&?s BYPLfifedn Xt ure.
solution of 2-(4-chlorophenyl)-1-(4-methoxyphenyl)ethanone (19.4 g, 0.074

5 "H NMR (CDC13): 2.32 , 3H), 2.60 (t, 2 2.78 (t, 2
( ) (s, 3H) ( H), ( H, o%@g% didoé’,

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
10 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)

15 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

20 'HNMR (CDCl3 + MeOH-d4): 4.20 (s, 2H), 6.84 (d, 2H), 7.2-7.4 (m, 5H )
7.90 (d, 2H) |




Ethyl acetate is added to dissolve the product. The |ayersy @E%bé sat ed
and 10 the aqueous phase is extracted with ethyl acetate. |ned
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 conpounds are prepared: 2-
4-Fluoro hen 1 -1- 4-h drox hen | ethandde 'H NVR (CDC13 + MeOHd4): 4.20
(s, 2H), 6.86 (d, 2H), 7.00 (t, 2H), 7.22 (dd, 214), 7.91 (d, 2H

1 (4-Hydroxyphenyl) h gO H NVR (CDC13 + MeOH-d4): 4.20 (s,
2H), 6.84 (d Alkylation pi fi-hydroxydssoxybenzoimygeayaiives ot oher 2003 56 c

O Al kyl ati on of 4 hydroxydesoxybenzm n derivatives |In PTC-conditions

2- (4- Cnhl orophenyl ) - 1- [ 4- ( 2- di net hyi am noet hoxy) phenyl | et hanone 10 % Aqueous
sodi um hydr dniREC-iceondiibast t o t he mi xture cont ai ni ng 5

2- (4-chl or ophenyl ) -1-(4- hydroxyphenyl)et hanone (6.0 g, 0.024 nol), TBABr
(0.9 9 |ntoluene(60m C. Th rhedfor 30 mn. N N
Di met hyl am EoEtsROTORNBR] cimtlliLy 2E 2 PIYNARINC | s added and
stirring is continued at 70 75 Cfor 3 h. The Iayers are separated and the

aqueous pha d,Sa ext ract phases are 10
evaporated t g) 6’| ’%‘é YHE Sr? Clgﬂ&&'ﬁl{g}ﬂg%?%addfgqg/@tﬁg%% %@6@8; 2.34 (s,
6H), 2. 75 (ty (LEhordpHeayl) 1-(4ydréxytBehhetBihond6% g, 0.024 mol), TBABr
(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




(d, 2H), 7.19 (d, 2H), 7.29 (d, 2H), 7.97 (d, 2H) Using the,saps Jgshod 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 K2CO3 in 2-butanone
1-14- (2- Benzyl ox, eethoxy phenkl -2-phen¥l et hanone

1- (4- Hydr oxyphenyl ) - 2- phenyl et hanone ( 7 g, 0.08 nol) is dissolved in 2-
20 butanone (200 m) and potassium carbonate (33.1 g, 0.24 noi),and -

Vit ure 1o M R Bt Baleror PRt PSSR IS Rl
fil tered and s x¢haEARAGHNGRTSdRdxilb SbIHoR dudl RHARRHE! Sickioudr yess.  The

residue is di61vEd l"uene, N aqueouds sodi um hydr oxi de

sol ution an% ‘ﬂ?&ﬁté@fo‘f‘d elésl %e%ﬂduﬁ%@@@s@dlﬁﬂed frofif ythenscl. YibRI 28.2¢yct is
crystallized, Tromethanol. Yield 23.2 g, 84% 5 'H NVR (CDC13):" 3.80-3.86

(m 2H), 4.33%.22 (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 rrethodthefollowlng

d d: 1- (2-B I t h h 4- chl heny_|
O R 0T he T B R ki 30 B0

G oo o bl ) oy 2, 1 13320

t hoxy) phen Lhanone 1-(4-hydroxyphenyl)-2-(3-nmet hoxyphenyl ) et hanone and
1- (2- chloroethyl)piperidine hydrochloride are used as starting materi al s.

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)




'H NMR (CDC13): 1.37-1.52 2H), 1.52-1.68 4H), 2.
2.78 (t,( 2H),)3.77 (s, 3I—|),(m4.1z|)(t, 2H) , 4.1gm(s,H)2H) %qéaég%z(oﬁébsm

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

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

1- (4- hydr oxypheny}t) - 2- (2- met hoxyphenyl ) et hanone and 1-(2-

chl or oet hyl ) pi peri di ne hydrochl ori de are used as starting nmaterials. 20 'H
NVR (CDC13): 1.40-1.53 (m 2H), 1.53-1.%9 (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
4H) under which 6.92 (d, 2H), 7.14-7.30 (m 2H), 8.00 (d, 2H) 21 Cctober
2003 58 d) @AT{A kelation offdedesybenhenzderivathors vat i ves

4- Benzyl oxy-2- (4-chl orophenyl) - 1- {4- (2- di met hyl am noet hoxy) phenyl | but an
1-one The m xture containing 2-(4--chl orophen}[/l)-l [4 (2- d| n'eth Iam no 5
et hoxy) phenyd-Benavexye-(4chiogophenybol -idi($-diraethnia phonyl thats

M) is heated to 70 C and 48 % aqueous sodi um hydroxi de (70 n1) i's added
The mixture 80€tirred for 30 mn. and (2- br onoet hoxynet hyl ) benzene (5.5 g,
0.025 not) is added dropwi se at 85-90 C. The reaction mxture is stirred at

95-100 C f hase is 10
extracted \C/)\Arjtnlﬁ ]F‘o)f uen%cl’rﬂ‘ﬁ&ﬁ%ir{gl ne{gl%é%lgﬂ ﬁn@l’ugsggﬂ%ﬁ&%nﬁegss\ﬁ ![fsl wat er
and the gol V&H&ﬂ)ﬁh&iﬁpﬂ%@ (68¢e G@@@M} amd Q@J@Br(@ls\/%)gﬂtdlﬁeﬁ@% in the

next reaction step W ut furthér purification (CDC13): "1.93-2.15
and 2. 38- 2. 3f])(ig kcate@ 96 70€C zﬂw48%3§uc€cﬁ1§ sofium hérdﬁﬁudé (7@idl) isHdded3. 55 (m
2H), 4.08 (t, 2H), 4.42 (s, 6. 88 ﬁd 2H), 7.15-7.40
(m 9H), 7. 9]2}16( ohixtAkd) is stirred for 30 min. an (2 bromoethoxymcthy )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




Usi ng the sane nethod the follow ng conpounds are prepar ox -1-
4- 2-dinmeth |Iam noethox hen 1 -2- 4-fluoro hen 1 butan- e’ﬂl(ﬁéo&&@%
(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- net hox yphen) but an-1; -one 21 Cctober
2003 59 "H NWR (CDC13): 1.95-2.15 and 2: 295-2.55 (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),

(e (5 Boney FORPIRAGRS I RPT 2158 332 3L el D U389 B an- 1 5
gre o gg/R( f%‘r??gé)%ﬁgf 3Hj; %4%&"?2%5'7982 ﬁrs(?;ﬁ @@Sf&iﬁ@ T if%rfy Zo‘éﬁl @lﬁ) .,

(t, 1H), ©6..883 ( , 7.1-7.4 (m 10H), 7.96 (.d, 2H)

4- (2- Benzvl oxvet hox phenyl)--2 (4-chl orophenyl)-4- tetrahydro 10
pyr anyl oxy) but an- 1 one 'H NIVR (CDC13 ) 1. 30 1 90 (m 6H) 1.95-2.15 and
2.38--2.58 (12f¢ 2 A (0 . en91]42-phex : aiybox b
4.75-4.85 (m 1H), 461 (s 2H), 4.80 (t, lH) 688(d 2H) 7.13-7.40 (m
9H ), 7.94 (ahe 2H) 1,2-B is hen 1-4- tetrah dro n | ox butan-1-one 15 'H NMR
(CbCl3 ): 1.4-1.9 (m 6H), 2.0-2.2 (m 1H, 2.4-2.65 (m IH), 3.2- 3.9 (m

4R, 44549 (R Bocty #3410t o; 20723 (@ 185245 89 (b1 -
4.05 (m, 6H), 4.1-4.2 (m, 2H), 4.45-4.5 (m, 1H), 4.60 (5, 2H), 4.80 (t, 1H),
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




2(3- et hox phenyl)-1-14-(2-piperidin-1 ylethoxy)phenyl)- 0 an
| ox butan-1-one "H NWR (CDC13 ): 1.40-1.90 (m 13H), 1. 9?1(2&)9%%%{%%{% 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-ylethoxy)Dhenyll-4(tetrah ddro- pyranyl oxy)butan-I|-one
"H NVR (CDC13 ):1.30-1.90 (m' 13H), 1.9602.15 (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
4.55 (m 1H), 5. 22 6 -6.90. (m_4 7.14-7. 30

2H) e) G i ghaiZiMethexynheniile bl 4rb2-pinasicdind;- aethoxyiphenyll-4-(tofral s - 2-
4-chloro hen 1 -1- 4. 2-djneth |am noethox - phenyl|-1-phenyl butan-1-ol 10
4- Benzyl oxyﬂﬂwﬂégﬂéﬁhgﬁ?ﬁ' ) - 1- [ 4- ( 2- di met hyl anmi noet hoxy) phenyl ] but an-

l-one (9.4 g, 0.021 nol) is added to Gignard reagent prepared from

b b 3 | | : ; 3 I ind
oo en e HOTH Dy 0ES i bo, Mg 0595 o Sia Gy ) 1 0

t et rahydr of uran. ture isr at urat ed anmoni um
chloride sohut4 @n2H3, 3d0e4.00qni, aeT)anrlee /Hicln 818808, BH)!4108 (t, BB, 41461 ayer is
15 separated and the aqueous phase is extracted wth toluene. The conbi ned
or gani ¢ $haess anel Hpshad (mi, t H)y6.78r6 80dm, )bl denio (ar,@HByASr@@ ed. The
resi dual product (10.7 g) is used in the next reaction step wi thout further
purificati o?H)

¢) 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 s<;1ution 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




Using the sanme nethod the foll ow ng conpounds are prepar
4- Benzyl oxy-1-[4-(2-dimetl ylam noethoxy)phenyll-2-(4- flﬁéjl Ogtgberzoos

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-di nmeth | am noet hox - phenyll- | -(4-nmethox henyl butan-1-01 is used in

the next reaction step wthout further guri fication
1- (3- Benzyl ox) phenyl ) - 1- f 4- ( 2- benzyl oxy lhoxy) phenyl | -2-phen 5
t et rahydropvranyl oxy) butan-1-ol is used in the next reaction step w thout

further purif cat l,on. @pgﬁgﬁﬂyl&ﬁ&x 2}4 met hoxy 1-
ed in the next

[ 4- (Benzylo4’
reaction ste 8 n. 10 2-(3-Methox hen X -I-then 1
aaCtor s o helh O aldth il blilahidbpn: 10 2

is used in the next reaction step without further puriﬁcation

1-(3-Benzvloxyphenyl)-1-[4-(2-benzyl oxvethoxv)nhenvl]-2—phenv1—4—

5 (tetrahydropyranyloxy)butan-1-ol

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.




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

purification. -4 2-(2-Methoxyphenyl)- | :phenyl- i JH64868r 2003

- C4- (2- pi peridin-1-yl et hoxy) pheny+11- 4- -(tet ra- hydropyranyl oxy) but an- 1- ol
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 w thout further
purification. 62

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

pyl M oxyl butan-1-ol is used in the next reaction step w thout further
purificatiod:- f42(JZ-Damﬁe,dammﬂﬁ>\ﬂSlllfarMYDbemvﬂél P-diphenyl-4-(tetrahydro-

| aam noet hyl sul fanyl Lphen -1, 2-di phenyl - 4- (t et r ahydr o-

pyr anyoxy) b pyEaRyloxy)buteny in the next reaction step without further
purification Dehydratlon of the trig | butandiol -derivatives 5 (2-

]ijm[ ﬁeBenzyllsoéyed n tﬁe nex rea 10n e%thﬁoﬁ%rtﬂerpunfq&tkon henox eth 1 dimeth
4- Benzyl oxy- 2- (4- chl or ophenyl ) - 1-[ 4- ( 2- di et hyl am noet hoxy) phenyl | - 1-
phenyl butan-1-ol (10.7 g) is dissolved in nethanol (70 m) and concentrated

hydr ochl ori g%bg@ﬂaﬁoﬂm%h%@ﬁaﬁdi& Svitivey acidic. The m xture is
stirred 10 room tenperature an hen at 50 C for 1 h. The

solvent is evaporated and the product is purified by flash chromatography (

el uent fol ¢2rd:4-Behiylbry2a@l-2Hlotdphehh- kpbeunylbet-5-dhyljas a mi xture of E-
and Z-

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




I somers (1:

(2s, 6H), 2.64 15 and 2.73 (2t, 2H), 2.78 and 2.83 (2t,

2). "HNWR (mxture of Z- and E-isoners, 3)1;'_?))&0%&4%1'0@

an

(2t, 2H), 3.93 and 4.07 (2t, 2H), 4.36 and 4.38 (2s, 2H), 6.55-7.40 (

18H) from which can be

net hod t he

foll ow ng conpounds are prepared: (2- {4-f4-Benzyl oxy

2- (4-fluorophenxl phenyl but _1-eny | ]phenoxyd 20 ethyl)di nethylam ne
z- and E-isomers, CDC13): 38 and 2.34 (2s, 6H), 2.65 and

(m xture of

2.34
d 3.42

m

identified 6.58 and 6.75 (2d, 4H). Using the sane

"H NWR

m 18 H)

2.74 (2t, 2.78 and 2.83 (2t, 2H), 3.41 and 3.43 (2t, 211), 3.93 and 21
Cct b 200 2 4. 37 d 2S, 6. 50-7,40

fr o% \ﬁ/:n ch %Qﬁ @b 2%@@1 ?‘?At;%Bg ] é%’ &ﬁﬁ, @%9g£?98ms’4§|)2[ﬂ fromi Wichi cah

{4-[ 4- Benzy|

2-(A=£h 1- (4- met hoxyphenyl )but-1 en 1 henox eth
| dinmeth fa’r‘#’ﬂéﬁe (fﬁﬁi%a{‘%g%t@@!ébz- and E-isomers, CDCl1l3): 2.30 and 2.35
2.67 and 2.76 (2t, 2H), 2.81 (t, 2H), 3.41 (t, 2H), 3.69 and

(2s, 614),

3.81 (2s, 3
211), 6.75
4-T4- (2- Ben

4- met hox

5

10

15

20

m
éﬂ\l'mmé!ﬁbhweth%ﬂmﬁbﬂlbhmﬁeen 1-0l henvli-3 4-chl oronhen -4

"H NMR (mixture of Z- and E-isomers, CDCI3): 2.30 and 2.35 (2s, 6H), 2.67
and 2.76 (2t, 2H), 2.81 (t, 2H), 3.41 (t, 2H), 3.69 and 3.81 (2s, 3H), 4.38 (s,
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-

phenyl)but-3-en-1-ol

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
(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.

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

en)G@&-BNd 6. 85 (2d,




I's prepared according to the procedure of the exanple 1 Cyq 5&%5{2@@ E-

| soners are separated by flash chromatography, eluent toluené nmetanol 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,- 2Hy, 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, 2H), 3.58 (br.t, 2H), 3.70 (s, 3H),
3.84 (dist.t, 2H), 4.17 (dist.t, 214),¢4.65 (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),
7.27-7.40 (m 5H) Using the sane nethod the foll ow ng conpounds are

pr epar ed. Zgﬁg@t\/bﬁlINSMRhEIDDOB)lD.SA—D.BGr(m,-ZH)é,MZODiIr@(rm,dclfli),IZeM]oxv)nhen 1
but-3-en 1-01 21 Cctober 2003 64 Z-isoner: 'H NVR (CDC13):1.33-1.50 (m
214), 1.50- {bsk, 41, 26§ (t, 2H)52.73Kt, 2AH, ), 3198 (1228, 3.05 (RBH ),3.96(t 2H)2H, ),

3.58 (t, 214 65. (s, 3 3, 6,.5 , 3-6, 77
314),(6. 79 ),581702,?{)(7%1@%7?7m%gﬁ);.%zfzﬁﬁ%{xﬂﬂ%%fﬁ),iﬁ’é&mﬁ? ,P‘aké (m
(CDC13): 1.40-1.55 (m 2H), 1.55-1.70 (m 4H), 2.51

E-isomer: '"H NMR (CDCI3): 1.40-1.55 (m, 2H), 1.55-1.70 (m, 4H), 2.51

5 (br.t, 4H), 2.77 (t, 2H), 2.80 (t, 2H), 3.61 (s, 3H), 3.62 (1, 2H), 3.94 (t, 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 (CDCl3): 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)




5 (br.t., 4H, 2.77 (t, 2H), 2.80 (t, 2H), 3.61 (s, 3H), 2?\15%() 3.94
(t, 214), 6.6-7.25 (m 13H) 3- (2- Met hoxyphenyl ) - 4- phenyl 4 %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-isoner:

“*H NWMR (CDC13): 1.38-1.52 (m 2H), 1. 5261, 70 (m 4H), 2.51 (br.t.

4H),-2.38 2.58 (t, 2H) 2.77 (t, 214), 3.59 (s, 3H) 3.45-3. 65(m 2H) ,

15 4.10 (t, 4 6 ) )
(E)-4- (3 Benéilr_‘i e : a AR o FTY :

en-1-ol HNI\/RCDC13:273(t 2H) 3536( ,37376(m2|—|)
4. 0-4. 03 (m l ¥ i) ) O 6.78 (d 2H)
6. 8- 6. 95 (mMg éiiﬁfﬁ%@\g X%, ?§29iféfq(2§(%z(?f§ QQ’% I Pk
hen 1 - 3 4-dihen |-but-3-en-1-0l "H NVR (CDC13): 2.75 (t, 2H), 3.02 (t,
2H), 3.56 (t, 4H), 4.47 (s, 214), 6.78 (d,22H), 6.96 (d, 214), 7.1-7.4 (m

15H) 21 Cct ﬁ%sr@&%oﬁr@pﬁo@dﬁtd lﬂer(zé% Brdiy hyl am noet hyl sul f anyl
phenyl | -3.. I phenylT-but-3-en-1-0 El', me 403 (M, | 9%, 332 (1 %,

72 (12 %, 58 (100 % g) Renoval of the protectln benzyl group
enyly-2-[di-( gthyia : PRy

(2-{4-[4-Benzyloxy-2-(4-chlorophenyl)- I-phenylbut-1-

enyl]phenoxy} 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)




(2- (4-[4-Benzyl oxy-2-(4-chlorophenyl)- 1-phenylbut- I - ,; ctober 2003

enyl ] phenoxy) et hyl )di nethylamne (1.1 g, 2.1 mml) is dissolved in toluene,
Zn powder (0.4 g, 6.1 mol) 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 the precipitate is filtered off.
The solvents are evaporated and the reéédue is dissolved in nmethanol. The
acetate ester of the product is hydrolyzed by naking the m xture al kaline
w th 48 % agueous sodi um hydrOX|de and stirring the mxture at room

t enper at ur e Useng thensamgmigdinsd thegfolgw(;t)glgmpg@ds agreraedue i s dissol ved in
tol uene and washed with water. Toluene is evaporated and the isonmers of

t he product
Z-isoner is-B02E i i : 1S5S0 iy

2.28 (s, 6Hy, 2. 65 (t ZFD 2. 72 (t ZFD, 3. 57 (t 20 ZFD 3.94 (t 2H)
6.58 (d, 2H576.76 (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), 4A%oker: zttma@ampm (s18H), 2.64 (¢ DeDR L. 200328, 35619 t he

same nethod™tThe Tollow ng conpounds are prepare -3 =en-

4-[4-(2-Bi rreH)me(mo:Hﬁ);@dﬁ 6heTY), 16-35 (4 2H),6.86(he2T), /7-00-5h4d (m] 7Hhut  1- 01
Z-isomer: 'H NMR (CDCL3): 2.27 (s, 6H), 2.64 (t, 2H), 2.72 (t, 2H), 3.56

(7t 00- ? il(;i) ?: on (t %\H)/IR(E-lsomer CDl_g‘f?,) 25? (SE dGH)?H)758 gﬁ)(i 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.




E-isonmer: "H NWMR (E-isonmer, CDC13): 2.35 (s, 6H), 2.75 (t21CéFQ g%gﬁ(t
2H), 3.60 (t, 2H), 4.08 (t, 2H), 6.75--7.40 (m 13H 3-(4 oro enyl) 4-f
4- (2-di et hyI am noet hoxy ) pheny _|)-4- (4-nmet hoxy hen 1 but-3-en-I- 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|_é,}j 2H) E-isoner: 'H NWR (CDCL3):
2.33 (s, 6H), 2.74 (t, 2H), 2.75 (t, 3.56 (t, 2H), 3.69 (s, 3H), 4.07
(t, 2H), 6.56 (d, 2H), 6.76 (d, 2H), 6.88 (d, 2H), 7.06 15 (d, 2H), 7.13

(4114 G o 12 YPR S 3ol ERENS) 28 ind PRV feetior T 2 AN R4 (=
di met hyl ami p‘ﬁ Pﬁ %@(m 2}? 658d(d 2H), 6.81 (d, 2H), 7.07 (d ZH? 7.19 (4, ZH?
(Z)-3-(4-Ch of ophéenyl) fret hyl am noet oxy)pheny }-4- pheny but - 3-

20 en-1-ol O%(ﬁ?ﬁ)(tﬁ 5HymDI) I s dissolved in toluene. Thionyl chloride
(0.2 g, 1.7 mol) is added and the mxture is refluxed for 45 mn. Tol uene
is partly evaporated and the precipitated hydrochloride salt of the product
is filtered. The yieldis 0.2 g. 21 October 2003 67 'H NVR (HCl salt,
CDC13): 2.8 RSO 0 (m 4H), 4.40
(m 211), WE}& ﬁgﬂéﬁrg 81 E@no‘mgf%'?g%‘é'?@zﬁ%@@%&?d, 2H)
7.20-7.50 (m 5H) Using the sane nethod the foll ow ng conpounds are
prepar eds 5 (EE[2{{2-[4L8h]ote-Chibcllobolenyhil bivbehelbut-i -erlyl jphkroyy fethyl)d - enyl
| phenoxy} ethyl)- dinmeth Iam ne (No. 24)

dimethylamine (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)

*




"H NWR (HCl salt, CDC13): 2.35-3.02 (m 2H), 2.95 (s, 6H) - (m
4H), 4.46-4.60 (m 2H), 6.75-7.30 (m 13H) (2)-(2- 21 SedBer2003

{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 NWMR (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- (l.-methox hen 1 but-1- 15 en 1 hen®& eth 1 dimeth fami ne (No. 26 and
27) Z-isoner (No. 26): '"H NWR (HCl salt, CDCl3 + MeOH-d4): 2.89 (s, 6H),
2.94 (t, 2H)I 3.4 . 8 ] | §. 5 2H), 6.81
(d, 2H), 6. G- — 06—t 3 C ; ] T2 E-i soner
(No. 27): MW; l\/EC]—I—d4) '2.91 (t 2H) 20 2.98 (s,
6H), 3.41 (5 P 1 (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 Z003n&# (Mo 28): 'H NMR (HCI salt, MeOH-d4): 1.45-2.10 (m, 6H), 2.92

{4- (4-Chl or 6- 2-(3-met hoxyphenyl ) -t - phen | but - 1- enyl | phenoxy) -

et hyl ) pi per i(tji2¥B), (3103& (dZ,&H)aridMZ@) 28);3 46?{3366((!91(; 4H>)$E 68 (Is BNI); 4.RC1 salt,
MeOHd4): 1.45-2.10 H% % Hé 3. 06 3.44 (t, 2H)
3.47-3. 68 (@154&92%6330\‘@ 54m, 5H1), P2Adg H%,t7t15( 63%76508@1(m 5H) |
6.92 (d, 2H),.7.15 (dt, IH), 7.30-7.50 (m 5H) E-i soner (No. 29): "H NWR
(HCL salt, I‘?ga+d4) 1.45-2.15 (m 6H), 2.96 (t, 2H), 3.12 (dt, 2H), 3.47
(t, 2H, 358375(m 4H), 3.62 (s, 3H), 4.44

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)




(dist.t., 2H, 6.65-6.83 (m 3H), 6.90-6.97 (m 2H), 701271&1@\05e .31
10 (d, 2H) 1- 2- 4- 4-Chloro-2- 2-nmethox hen 1 -1- hen |Dbut- -en enox -
et hyl ) pi peridine (No. 30 and 31) Z-isonmer (No. 30): '"H NWR (HO salt,
MeOHd4): 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-isonmer (No. 31) 1 H
NVR (HO salt, McOHd4): 155220(m68H) 2.92 (t, 2H), 313(dt, 2H) ,
3.43 (t, 2H), 358375(m 4H) 3.84 (s, 3H), 4.45 (dlst t., 2H), 6.73"
(dt, 1H), 6. ( ) 0¢ ] :

{ £ 2~ u no spiidn 010Ut
'HNNR(CD%@QML 2H) 3.02 (t 2H), 341(t 2H) , 356(t 2H) ,

4. 47 , 2H), 6.96 (d, 2H), 7.10-7.40 (m 15H) 21 Cctober
2003 69 (2)- 1- 4- 2-Dineth lamnoeth Isulfan | -hen 1 -1 2-di hen

1-4-chl or o- Mk @Ec(ﬁozwos BH)I\I\@S(&}@C&&H)ZZ%-Z 95 (GLMH)234d (dist. t,
2H), 2.85-2.95 (m 4H) 1(d|st t, 2H), 79 (d, 2H), 6.96 (d, 2H),
7.00-7. 40 ((’distl OFH)5 6179 (4} 2M)B6 9% (Bp2H¢,t’he&—'héﬂ (m;elﬁfh) but -1 - ene

-4-chl oro-2-(4-chl orophenyl )- I-(4-methox 1 Z-isomer, 'H NVR (CDCl13): 2.93
(t. 29, 5 > il1{4((E-Btaznl_gvloxVethOXY%bhgnl;%—‘l%h{(?m-2-(4—chloroohenvl)-1-(4—methoxv-

phenyl)but-1-ene

7Z-isomer, "H NMR (CDCl3): 2.93 (1, 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), 4.04 (dist.t, 2H), 4.59 (s, 2H), 6.59 (d, Z%J) Q" ,

6.87 (d, 2H), 7.05 (d, 2H), 7.15 ( 2H), 7.19 (d, 2H), 9?“? m 5H)
10 E-isomer 'H NWMR (CDC13): 2.93 (t, 2H), 3.41 (t, 2H), 3.70 (s, 3H), 3.85
(dist.t, 2H), 4.18 (dist.t, H), 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)
{B) - 1- (3- Benzyl oxyphen 1}-1-f4-(2-benzyl oxyet hox henyl]-4-chl oro-

3-phenyl -but-1-ene 15 The corrpound S p?@pared by using the net hod

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

5,56, (5, orpoolsige 0 °Gif o%ybeﬁl”ﬁde 5y mgioihiscied themikire b1y Lol
o, 35 1 50 %dfhapngﬁ%'g?nwr?aéﬁﬁfggﬁﬁha?yrﬁ% G %ﬁgﬁ%‘“ﬁm"gmh emne

tetrah dro | 4ed in tol uene
glo m )y Tr:?A %ﬁﬂeﬁ‘)ﬁngg%’&&gpéraﬂ*w(flgg?a fasdjstogv?ﬁ% ?%y}; (l)”%l% gh th:a m xtﬂre
is 21 Cct 0b%émaﬁé’&:azstgemeadoft@lueﬁa VeashBdiwitly b 1¢ NaOFdmd(itB watel.) is added

to the mxture at - C. The mixture was stirred for 1 hour at 0-5 C,
war med up tQ‘ll%OlifsométObﬁthe pradhcawastirgstaBirpd fatnu ethyl acedtdauHE] s&lsl vent was
evaporated, the residue was dissolved to toluene, washed with 2 N NaCH and
with wat er. Yaelkh@.13-g soner of the product was crystallized from ethyl
acetate as HCl1 salt. Yield 0.15 g "HNW (HCl salt, CDC13): 2.79 (s, 6H),

2:94 (t My S AR A 2l EDE): 2.79 (s, 6H), 2.94 (¢, 2H), 3.20-3.29 (m, 2H),
3.42 (t, 2H), 4.12-4.20 (m, 2H), 6.40 (s, 1H), 6.51-6.62 (m, 2H), 6.98 (¢,
1H), 7.10-7.45 (m, 10H)

5
d,
6

NN

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)




3.42 (t, 2H), 4.12-4.20 (m 2H), 6.40 (s, 1H), 6.51-6. 62:£q5a§53r 598 (t,

1 H, 7.10-7.45 (m | OH 10 i) Renoval of the protecfing go-u 3-
{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 mmol) is hydrogenated in ethanol -ethyl 15
acetate (5 mL:20 m) containing triethylamne (3.4 mol) and 10 % pal | adi um
on carbon (0.195 g) as a catalyst. The éatalyst is filtered off and the
solvent is evaporated. The product is purified with flash chromat ography

and crystaldli ol = et 0 ¢ 1. 1 FA33R0 (a2 (CDC13
PN }gt\ggﬁ( G SRGRIR, %5_9(29% iHb\ﬁﬁt@t 8330 (¢ 5181y(Rd bl
6.75-6.82 (4r 3{")2H)7619'7(d 2%1) 17844) zﬂglmgleqoqmorlay hod the fol |l owi ng
conmpound includéd iA the i'nvention Is prepared Z -3- 4-4- ChI oro-1 2-di
hen | but-1-en 1 henox ro an-l-ol (No. 35 21 Cctoeber 2003 71 'H NMR (CDC13)
1. 96 (qui nt(Z)-24H- 2-Biphengl-bet- [ enyPrphenylsbfanyllethanol (Noa¥b) t | 2H),
6.55 (d, 2H), 6.78 (d, 2H), 7.11-7.40 (m ICH)

(2)-2-[4-(4-Chloro-1, 2-djphen. |-but-l1-en 1 - henyl ulfanylethanol 0. 36)
is prepar edlsanrcmredﬁgcmluﬁg@ ﬁ!edlf@meﬁ?ﬂﬁﬁx@ ¢ 29. 5 'H NWR (CDC13):
2.93 (t, 2H), 3.00 (t, 2H), 3.41 (t, 2H), 3.64 (t, 2H, 6.81 (d, 2H), 7.01

el uged ﬁaﬁw&@ﬁh@ﬂ%ﬁp@;@%mﬁtﬂ% 15, 5,64ty gaPound

(d, 2H), 7.01 (d, 2H), 7.10-7.40 (m, 10H)

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)




Z)-2 4-F4-Chl oro-2-(4-chl orophen 4-nethox hen fIP but-]I- y)
ethanol (No. '"H NWR (CDC13): 2.94 (t, 2H), 3.41 (t, 2H), eﬁ%% t?é}%géi)
3.85-4.00 (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-Chloroethox hen 1 -2-
2-chloro hen 1 ethanone _

1-[ 4- (2- Chl or oet hoxy) phenyl ] -2-(2-chl orophenyl ) et hanone i s prepared
according to the nethod described in t e exanpl e 4a using 2-

chl or oet hoxybenzene and 2-chl orophenyl acetic acid as starting material s.
NVR ( CDC13);
20 7.26 (m

1-[4-(2- Chl prige

4. 24 (s,

and pi peridine (

o

7.22-

"H

Ug),rbg 53‘7(; @efm’@@é(tﬁ? f(%lf%w?ng)(@ 4?%]%cé§)p %Qr?g‘?oggr ( gOOCZ*}H)72 Usi ng

t he sane nethod the fol I ow ng corrpound i s prepared:

i n 80% aqueous acetone (50 m

anghGhe H NVR (CDCL3): 3.83 (t,

2H) ,

A28 b. ¢ ; J - 7.4 (m 5H), 8.00 (d, 2H) 5
b) 2 (2- Chlorophen I) 1[4(2 plpel’ldln Ie ~y) phenyl | et hanone The m xture

of 1-[4-(2- t}llllrm%(t@@%)pbaﬁyq %212) (248, QJ}D)pHeZ&/(t)%HhaﬁlMéd(ZH) §.2-13 nrnol)

10

15

20

7.4 (m, 5H), 3.00 (d, 2H)

b) 2-(2-Chlorophenyl)-1-{4-(2-piperidinylethoxy)phenyljethanone

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
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 (1, 2H), 4.17 (t, 2H), 4.38 (s, 2H), 6.96 (d, 2H), 7.19-7.25 and 3.37-7.44

(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.

'"H NMR (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)




Is refluxed for 12 h. Additional portions of 0.3 g of pipgr added
three tinmes in 4 hintervals to the mxture. The sol ven!toél g&eggrv%%grated
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 % 'H NWR (CDC13): 1738 1 56 (m 2H), 1.56-1.68 (m 4H),
2.45-2.62 (m 4H), 2.79 (t, 2H), 4.17 (3c 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

15 oY F S gRGroptidiyl 1. (o= RHARA Ruthbiy DhEMIPH- (B BhRAL °F LT O

1-[4-(2-chl prenyT et nanone - and azofe in DMF using

sodi um hydrbg%niﬁgﬁRm?ﬁ_lagﬁ@rdl ng to the procedure descrl bed in the
exanpl e | a. : 4.22 (s, 2H), 4.20-4.37 (m 4H), 6.88 (d,
2H), 7.03 (s, | H), 7.07 (s, 1H), 7.20-7.37 (m- 5H), 7.60 (s, | H, 7.97
(d, 2H) 21 oqpobklordsiayl3- Eﬂ)(Zp1p%1ﬂﬂ)dethohye)phény1]—M(teﬁahydmpyrhngl—l et hox

hen 1 -4- tetrah dro- anlox butan-1-one 2-(2-Chl orophenyl- |-

[ 4- (2- pi per Duy)bpkan: hevop)ip peepared by PI&E resktian epsording to deymeliodn- | -one is

prepared_by PTC reactlon accpr to,t i bed in the exanple
4d usi ngd 2- gescitbiedin the l%‘f‘il“ lgg %)i(gépﬁﬁ’ﬂli‘ﬂfgﬁ)ngj?j@henyl ] - et hanone
(1.5 g, 4.2 muol tetr r thane (1.3 g, 5.1
mmol ) as t hB! ‘%ﬁﬁ‘g“’m heny é{ﬁa‘ﬁ‘ﬁé@ %ﬂfi(%r?‘]f Q%ijs used for the
foll'ow ng 1 eaGhAfbpraR 18k {-1%dokMahE €3 g, 5.1 mmol) as the starting materials.

The product (1.6 g) is used for the following reaction step without further

purification.

10 'HNMR (CDCI3): 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-

15  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-

20 (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




purification. 10 "H NWR (CDC13): fromthe conpl ex spectr ,
identified 2.40-2.60 (m 4H), 2.75 (t, 2H), 4.12 (t, ZF;?p§a§8$2¥€3 (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) butan-1-one 'H NWVR (CDC13): 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- % 37 (m 4H), 4.45-4.55 (m 1H),
4.79 (dt,1H), 6.80 (dd, 2H), 6.99 (s, 1Hf, 7.05 (s, 1H), 7.15-7.3 (m SH),
7.55 (s, 1H), 7.95 (d, 2H) d) 2- 2-Chloro hen I-I-hen 1-1- 4- 2- i eridin

| et hox hen 1 -@siﬂ@tﬁetsemléaﬁatﬁﬂd)ﬂhyE&Mlﬂ%&bﬁ@baﬂislar@isrdpﬁrﬁ epared according
to the procedure described in the exanple The . product is used in the
fol |l owi ng reacalon siep mhﬁh%ut further 21 Cbto?er 2003 74

Usi ng the sane “asthHodnics G : - : :

114-(2-1 m dazol (tetrahydro pyr anxl oxy) -

1-[3 (tetrahydloﬁuémé? X ne HﬁEﬁl f}ﬂof The conpound is used in

t he next reaction step without further purification. e) 3- 2-chloro hen 1
-4- hen | -4- A4Thgcompenadlisrisdd inl the next rhstioh skt with@n furth&@purification.

2- (2- Chl or ophenyl -1 - phenyl -1 - 4- (2- pi peri di nyl et hoxy) phenyl | - 4- (t et rahydr o-
pyranyl oxy) butan-I-ol is dehydrated according to the procedure described in
the exanple 1 ¢ [ ied by flash

chr omat ogr aphy e-()— G HE PRGN A perigdn thoxy)phenyl]but-3-en-

purlflcation

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)




Z-isoner: 1H NWR (CD C13): 1.35-1.48 (m 2H), 1.48-1.68 ( Oé’tgg rﬁ?§8 2.48
(m 4H), 2.66 (t, 2H), 2.58-2.87 (m 2H), 3.47-3.67 (m 2@!} Y ,  2H),
6.54 (d, 2H), 6.84 (d, 2H), 7.07-7.41 (m 911) Using the sanme 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, , 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-isomer: HNI\/R(CD013+I\/e0—I-d4) 2. 73 (t, 2H), 3.54
(t, 21D, 4,23-~4.4,,( ' -

2003 75 f) 2 1 ' pher f ’y
-enyI]phenOéthl Hihe BTHIE ( No. 38) is prepared according to the
procedure d anple Id. "H NWR (CDC13): 1.33-1.49 (m 211),
1.49-1.68 (m 4H), 2.40-2.50 (m 4H), 5 2.67 (t, 2H), 2.80-3.50 (m 2H),
3.25-3.56 (18 préphreddaciordihg tczﬂlicpx&cédur(ediesadrbed lrﬁﬂﬁ&x@dml@m)i 7.06-7.43 (m
9H) Using the sanme nethod the foll ow ng conmpound |ncI uded in the invention
S prepared 3-. {4-Chloro-1-(4-(2-imdazol -1-y| -

éghenyﬁJ Nf/R -Hcﬂgncw% (szclgﬁ dn3&—1-2~42 p%ﬁ}ol 4@Nb683(91,4ﬁ® 20‘50"@ $Q e NG
(1) 21956 8576 P 8%—%%%%%92%-3%‘64@%% K e 3 7
7.10-7. 24 (BesE) 21, Thel5:431nb)o

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 (No. 40): 1H NWVR (CDCL3+MeOH d4, HCl-salt): 2.904(Adi tonadH) , 15
3.40 (dist.t, 2H), 4.33 (dist. t, 2H), 4.65 (dist.t. %15§§@?_2§§§(m
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 carbon (0.5 g) as a catalyst. The
catalyst is filtered off 21 COctober 2003 76 and the filtrate i s evaporated
to dryness. The product is used in the next reaction step vvithout further
purification. Yield 5.2 g. CDC13) ; 67.(d,. 2H) 6(m 3H)
7.7-7.6 (m aadytheikzainis 9V%I@5%t?y§<hdwss 4Téﬁ|r696u% 1128661 Hbfhelneﬁ

hen fam ne Zinc (10.0 furan (THF) (120 m) |s
haded to ¢ heacrioh Stromihedt Bither Butiginfnh o8 S e Th Xt S o i & Added
dropwi se titan tetrachloride (14.4 g, 0.076 nol)) at about -10 C. After the

addition isi ' s 2aY e i Then it is
cooled to 4 thg) !?Zd;sn?&&d%gézyﬁ%igﬁiﬁ%?gaz? Qﬁ%ﬂ)l g, 0.0258 not)
and 3- chl oropropi ophenone (4.36 g, 0.0258 nol) are dissolved in THE (50

m ) and added to the m xture. Refluxing is continued for additional 3.5
hours. The byddMUrraRatiien m xture is poured in aqueous potassium
carbonate solution (14 g K2C03 + 140 nl water) and allowed to stand over
ni ght. The mxture 15 IS flltered and the preC| pitate is washed three tines
Wi th THBE Thd-{ : 25 il eV BHYRE The residue is dissolved

I n ethyl acetate and vvashed

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 WE.iSth-

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




with water. Yield 9.6 g Z-isonmer being the only isoner. i and NVR
(CDC13): 2.90 (t, 2H), 3.41 (t, 2H), 6.32 (d, 2H), 6.64 (Zidé&gﬁérz 5‘0-7.4
(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 am noet hyl am no) phenyl ] pﬁ7e7nyl met hanone (preparation
described in US patent no. 5,693,674) and 3- chl oropropi ophenone. Z-isomner:

1 C:I - . . . , ,
o7 (1 “argtaigibbon (e oty it bbonsbieiindte, ) ) o™
4- A4- -1 2-di. DUt - . . ) 1

(7) (4" cribpBatpighERaciold in3 Balert B, BIFHTAATYT,%6 6, 509 manol)

et hanol (30 gﬂogogn@g hehbgdoacetate (2.5 g, 15 mmol) and sodi um acetate
(2.4 10 g, i . | ) are added to the reaction vessel and refluxed for

three hours. Then the solvent is evaporated and the residue is dissolved

in water ang-gbiner: 'HdRMRt(es Hilhgalt, AMeOHi-d4 ) R% (s, §H)y 288 GrdHbvhfbrated to
dryness. Yield 2.9 g. '"H NWR (CDC13): 1.26 %t, ﬂ;} % ,%)ﬂp( , Fq% 3.41 (t,
oH), 4. 29 (@ 28H)3.45.(b2H), 3,65 2Hp, 6801 4104m 41, 1d57 é‘ﬂw Y 15 d)
(2)-2-14-(4-Chloro- 1, 2-diphenyl-but-I-en phenyl am nol et hanol No. 41
Z)-[4-(4-Ch] -1, 2-di ph | s.byt - .-, I ] i C:acihdget hyl
Cater (2. ooy (Loibiebrer LBt e At BN Aie £iBEUGI T Y

al um num

ester

(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.




hydride (0.34 g, 8.97 nmol) is added in small portions d%ﬁ”ﬁ&nﬁéﬁidﬁ%”
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

t ol uene: net hanol : trlethylanlne solution (10:0.3:0.3) as an eluent. Yield
0.47 g. 21 Cctober 2003 78 'H NMR (CDCi®): 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 [OH)

Eﬁgm §| Z)yﬁll) M é’ip&_}) e%gglég)%ﬁt gqéymgﬁ#e ‘néﬁﬁo£5§#9?§!§yn8¥%926b usi ng

(4- benzyl ] e and 3-chloro-1-(4-
hydroxyphenGY?%B §§ﬁ&ﬁegﬁg 2265 art ﬁg terials. The product is m xture of
Z- and E-isonmers. 10 1H NWMR (CDC13): 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, ZFD 4 58
and 4.65 (2s, 2H), 6.55- 7.40 (m 18H) b) 4- { 1-(2- Chloroethyl}

2- hydroxyetE@ﬂVﬂﬂﬁﬁen phe lvin 1 phenol o. 42 an(t43) 1 -2 15 is prepared
according to the procedure of the exanple 1 e. The isoners are purified by
flash chromat ography (el uent dichl oronet hane- net hanol -

a) 4-{2-[4-( 2-Benzyloxyethoxy)phenyl]-1-(2-chloroethyl)-2-

5 phenylvinyl}phenol

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)




triethylamne 98:2:1) Z-isomer (No. 42): iH NVR (CDC13): g‘ﬁ?&"%‘gf’ 0%?) 3. 43
(t, 2H), 3.83-3.90 (m 2H), 3.90-3.97 (m 2H), 6.56 (d, 2H), .626 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 neth 1 ro -2- ynyl ami 1fe (No. 44) is prepared according to
exanple 1 a starting from Z-4-chloro-1, 2-di phenyl -

1[ 4-[ 2- (N- net.hyl am.no) ethexyl: | 4+ +L- n p i §ESchs bed in
US pat ent Md%i@&dlﬁmg&%m’ ﬁwlilgirﬁfrat éMéaI t,
MCOH-d4): 2,74 : : d : 7. ) (t,
Ty 3.0 (Uhspti;+ 8514 (G A0 %o, bRy, o 8, AP @ AR T Uy
6. 68 (d, 2"‘2]—1866@@—?.(}1’7(%@5}1)7- 15-7.47 (m 10H) Exanple 9 a) Z - 4- 4-H drox
-1 2-di hen ITbut-T-en I hen lTox acetic acid ethyl 15 ester is prepared from
('Z2) - (4- hydroxy- 1, 2-di phenyl but - | - enyl ) phenol (preparation described in US
patent no. 4.996.225) and ethyl bronpacetate according to the procedure
descri bed i tahe ]%’Sg‘”p' e la using NaH as a base. '"H NWVR (CDC13): 1.25 (t,
3H), 2.74 ( ,x?w, .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)

5  {2-[4-(4-Chloro-1.2-diphenylbut-1-enyliphenoxylethyl} methyiprop-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




r Z-2- 4- 4-H drox -i 2-di hen lbut-I-en i henox bu is i yirgster 21
Cct ober 2003 80 is prepared according to the sane procedﬁzﬁeéﬁtglr)%giogt%hyl
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 | phenoxy)acetic acid ethyl ester is
prepared according to procedure describB¥d 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 (q, 2H), 4.50_ 10 (s, 2H),, 6.55 (d).2H), .6.8 vy 2 .10-7.45 (m
10H) Using iseRaned q%%gag ﬁﬁ@qmm%gd%w&&at%ﬁgw@%&@ﬁ% a
4- (4- Chl oro-ﬁ@%t%igphenvl but -1 - enyl ) phenoxyl butyric acid ethyl ester 'H NWR

(MeOH d4): 2 reagenl. 1 16 (t, 3H), 1.89 (m 2H), 2.91 (t, 2H), 3.40
(t, 2H), 4.15 (m 2H), 4.40 (dd, 1H), 6.52 (d, 2H), 6.76 (d, 2H), 7.0-7.4

15 (m 10H) 'sﬁzjxxlnék MeOH 4.9 0 3H) 2t 47 (DM, B8 (vh, 28)) 2l70@neK)eth  No.

45 | ent an-
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-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




Gignard reagent is prepared fromM turnings (0.29 g, 1% obe@dtth3
bronoet hane (1.25 g, 12 mmol) in tetrahydrofuran (4 m). (2)-[4-(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 chloride is added 21 Cctober 203 81 and tetrahydrofuran is
evaporated. The product is extracted into ethyl acetate. The organic |ayer
is dried and evaporated to dryness. The yield is 1.0 g . 'H NWR (CDC13):
0.87 (t, 6Hypd fetBRylebfufdd is evaPdraiéd. Thd)produdtis(extrazidd info 6thyl aestaH) , 6. 56
(d, 2H), 6.78 (d, gH), 7.10-7.45 (m 10H) 5 Exanple 10, = .

(2) - 2- (4- (4TEblopganid 1t ipleed hhdevipanatad tophenessy Theoaeldiis 410 gno. 46
Z-2-[4-(4-Chl oro-1, 2-di phenyl but -1 -enyl ) phenoxy] butyric acid ethyl ester

0.98 g, 2. 1) i duced by it hi ' Lde (O :
(ot B T ok 6 olebr By s 04T L6 o B 1o’
ted. Th t ] ' | tate, dried and th
ol vent i s(eddbopated, 24D ePassdsey, 1T rdn Al ™ % 56 (T Sy
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, 2H), 6.77 (d, 211), 7.10-7.40 (m |10OH) Exanple 11 15 E-3-
4-Chioro-1- 4- 2- 2-h drox ethox ethox hen 1 -2- hen |but-I- enyl)phenol a)

1- 4 2- 32-BExample I hox et hox hen 1 -2-hen 1 ethanone is prepared
according to exanple 4c starting from 1-(4-hydroxyphenyl)-2- phenyl

ethanone " (prspared aceprding exanphes foRyRMdR16taf -0l (B! dgyand

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 %.




20 2-(2-benzyl oxyet hoxy)ethyl chloride (11.0 g, 51.8 rnnpjyq ng & Rjgaduct
was triturat6d three tinmes 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- #ngy)butan-l-one 5 is prepared by
usi ng the nmethod described in the exanp 4d starting from 1-

(4-[2-(2-benzyl oxyet hoxy) et hoxy] phenyl } - 2- phenyl et hanone (8. 4g, 21.5 mol)

and 2-(tetra he
produc'g (11. %ngﬁgé)ﬁg?ﬁ%\gﬁf 4r g%:tglg ﬁggﬁeg %Zﬂgémg? t%g

f t 7¢ 21009), 2.9 (&xHR. 40- - 2. 60
(2m 10 t ogaias B A ST A S TS S e ’2H> QY (s,
2H),445455 (in, 1H), 455(s 2H), 4.80 (t, 1H), 6.86 (d, 2H),
7.14-7.39 (b) 1i-42-(2~ mmhbgeﬁpxq)ethexy]phenvl}-2—pheny1 -4-(tetrahydropyran-
(4-12_(2- Benzyl oxyet hoxy) et hoxyl phenyl } -2-phenyl -4-(t_etrahydropyran-
2-yl oxy) - 1-23&(21&2@@_&92ﬁyran 2-yl o )phenyl | butan-1-ol 15 is prepared by
usi ng the nethod described in the exarrple de startl ng from 1-
(L 2 e B e S ARRE Rl B Al R 2
w th tol uend iR by Rap kAP pheRdeMingn  fRag s pST NPT
(CDC13 ): 1pfliol}-add Z—(Ibtrégjfﬂ(p?raﬁ-ﬂy eth l'i)odldb(ﬂ)ﬁg 28.8(@fol). e 4. 52

(s, 1H), 4.53 (5, IH d, 2H) 0-7.40 (m 16H)
product (11.7 g) 1s 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 toluene-methanol (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




d)z, E-3- (1

prepared fr

{4-f2-(2-Benzyl oxyet hoxy phenyl but- |but-1-en L aﬂﬂ%ri

om 1-{4-[ 2-(2-benzyl oxyet hoxy) et hoxy] phenyl } 2-phe 25

(tetrahydropyran-2-yl oxy)-1-[3-(tetrahydropyran-2-yl oxy) phenyl ] but an-1 - ol

21 Cct ober
exanple is

2003 83 (5.7 g, 8.2 mml) by using the nmethod described in the
except that toluene is used instead of acetic anhydride (30 ml)

and triethylamne (0.91 g, 0.9 nmmol) is added. The product (3.8 g) is used

in the next

reaction step wthout fur t&er purlflcatlon 5 1H NWR (CDC13 ):

2.78 (t, 2H), 3.55420(m 10H), 4.55 and 4.58 (2s, 2H), 6.56 (d, 2H),

6. 73-6. 93 (

(1-{4- 2-(2{95’&% 120 1%8%}‘}‘&1&1%‘?52‘%‘88%\%?0@%% nfhg example 1¢ gxeept, o

henol is pr henyl } - 4-
10 hydr oxy- %B?Loéﬁ%%%{fi T R LS D s el
described i gnﬁlﬁnﬁtblzmdt Lyt pE(Bdu%Tt mlsag)l iB@1séd ibthethext Beadtioho! ) i s
added to th ttion mkxture. The product is purified by flash

chr omat Ograﬂbywﬂﬁcﬁit(fuﬁhérgjnﬂbhtw (CDClS ): 2.92 (t, 2H) 3 4o (t 2H) ,

3.58-4.17

6H), 7.157.
et hoxyl phen
(4-12-(2-Be
enyl ) phenol

(0.062 g, O,

nitrogen at

10

15

20

25

4.53 and 15 4.57 (2s, 653% 6.9 (m
E'H(NMR (CRCI3N) 2683, 7D, @hﬁirﬂém h, TOE) (255 20 Ak Bse7Hine

%zsﬁl(éxg hen&??@é?\%?ﬁﬁnﬁ ‘é{ g pﬁ-enyl but- |-

(2.0 g, 3.78 mml) S dlssolvedln ethyl acetate (30 m). zZn 20
9 , ot s g ar e added under
The m xture is

—_—

phenylbut-1-enyl)phenol

is prepared from Z,E-3- (1-{4-{2-(2-benzyloxyethoxy)ethoxy]phenyl}-4-
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
4.57 (2s, 2H), 6.53 (d, 2H), 6.71-6.9 (m, 6H), 7.1-7.4 (m, 10H).

) A 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
(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
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




filtered and the solvent is evaporated. The residue is digsgtuss Jgpz80 %
aqueous met hanol containi ng 3% of sodi um hydroxi de. The mxture 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 red84/stallized fromtol uene-acetone.
Yield 0.15 g. 1H NWR (CDC13 ): 2.94 (t, 2H) 3.41 (t, 2H), 3.59-3.63 (m
2H), 3.67-3.72 5 (m 2H), 3.78 (dist.t (di st , 6.56 (d,
2H). 6.78 (@hrozvgtog@phw(ef@egbtqlmneswthaﬁo “ﬂ)@nér?{l'elsmstaih ‘iﬁf@ﬁbr 2003 85
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where X is O, NHor S; and nis an integer from1 to 4; anwoRépanshd3d,
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 oxypr opoxy, 2-nethyl sul fanyl et hoxy, 2--chl oroethoxy, '1-

et hyl - 2- hydr oxyet hoxy, 2,2-diethyl-2-hy&¢oxyethoxy or carboxynet hoxy; and
2 R3is H halogen, OHor -OCH3i and 21 October 2003 87 their non-toxic
pharmaceutically acceptable salts and esters and m xtures thereof,
provided that / R4 a) when R2 is -O-CH2-CH2--N in the 4-position of the
phenyl R5 e R4 and R5 i) are the sane, either nethyl or ethyl; or
ii) forrn an ontaining five-nmenbered ring ; then R and R3 cannot

simul taneously be H, and b) when R2 is :

1. A compound of the formula:

wherein R1 and R2, which are the same or different, are
5 a) H, halogen, OCH;, OH; or

—X—{CH,);—CH;—

R5
where X is O, NH or S; 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
10 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

R6is H, -CH,CH,0H, or -CH,CH,CI; or

15 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




10 --O-CH2-CH2 N\ in the 4-position of the phenyl RS wherg.Rk.25hsR5,
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

R3,

and if RLis OHin the 4-position of the phenyl,

R and

cannot sinultaneously be H or OHin the 4-position 15 of the phenyl;

tri phenyl et hyl ene according to claim1, 7\/\/ne'rei n R and R2, whi‘ch

sanme or different are a) H, hal ogen,

R3 cannot be H 2. A

are the

, OH or b) 20 R4/ ---X-(CH2), T

-CH2-N RS / R4 21 October 2003 88 where Xis O, NHor S; and n is an
i nteger fr o tfblle 3418 AtPester®and miltlifedr ent, are a
4edr %y@lfi‘?ﬂ&_llﬁ&%@%ﬂﬁgy accibtdble est m

1 to 4 carbon a
N-cont ai ni n@efdofe-

-CH2CH2OH;, or R4 and R5 form an

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
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

- —£X—{(CH,)—CH,—N

20 \ RS




or six-menbered ring or heteroaromatic ring. 5 3. A triphgnghgbdddgene
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 e;}ii{)rom the group consisting of (2--
(4-[4-chl oro-1-(4-fluorophenyl)-2-phen ut- |-enyl]phenoxy} ethyl)-

di met hyl ar ni ne, (2 {4-[4-chloro- 1-(4-chl orophenyl) 2-phenyl but- | -enyl]

phenoxy} ethyl)

{4-]4-chl oro- 1 &m% orop eny‘]‘%%{fﬁ" 1ntegé rE)lhletrcl)o‘}(ya}nd Ré aPSj-RS’
di met hyl ani ne, &Eincl{ ére[ﬂle%hhfér&cﬁfféﬂaﬁLmé@mhwbhrbbnpdlﬁymput- !
-enyl ] phenoxy} et hyl ) - di et hyl am ne,

e T o G SR bE Dl BYE %'fiwand R S

di met hyl am ne,

4-[ 4-chl oro- 2-( I_ | ) but - 1- enyl ] phen- oxy}

et hyl ) di net hyl aé{gg‘ %Fg&%/ﬁ}‘%# %?%ﬁérgﬂéx‘ il but - | - enyl ) phenoxy] et hy! }
di net hyl - 4- chl 1, 2-di | - but - | ) ph t hyl
_I1rrﬁ|_| %g;nzgfe Agl{pheglyle ylgnc géc%rdmg tolc ar%r%n whe?‘eX%s Sny ) phenoxy] et hyl }
{2-[4-(4-chloro-1, 2-di phenyl but - I - enyl ) phenoxy] et hyl } met hyl pr op- 2-

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.

10 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)-

15  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,

20  (2-{4-[4-chloro-2-(4-chlorophenyl)-1-phenylbut- 1-enyl]phenoxy Fethyl)-

dimethylamine,




ynyl am ne, 2-({2-[4-(4-chloro-1, 2-di phenyl-but- | -enyl)pghepasydcidag! }
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- 9(2- nmet hoxyphenyl ) - 1- phenyl but - |
-enyl ] phenoxy} ethyl)- piperidine. 8. conpound according to claimb5,
which is

1-[4-(2-di netlayl rgh &b dthdx nphlenyl -edyltbtied o- but 1- ene.
9. Acorrpouw g‘gi%r I n‘gtztr(gl‘%?gﬁ %’I‘ﬂmf{?ﬁh| S Oc?lgber 20}(7)%12H 90

N-[ 4- (4-chl &)%B&Mh%?w@,t -l -enyl ) phenyl]-N , N -di net hyl et hane-1, 2

di am ne. 10. triphenylethyl ene according to claim1, wherein Rl and R2,
which are the sane or different are 5 a) H, halogen, OCH3, OH, or b)
-Y-(CH2) " r€9Yqil 11 ¢ L igdom1l to 4;
and R6 is CHJ{—Q_-[S}éﬁ_% %—f ’Zoélbﬁ%%%%gnyﬁgﬁ%ﬁlb?y ggﬁgﬁylﬂgﬁlﬁ%ne accordi ng
to claim10 where Y is O 12. A triphenylethylene according to claim10

where. Y is 18-' {2-[4-(4-chloro-1,2-diphenyl-but-1-enyl)phenoxylethyl} - 1H-imidazole,

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




13. A triphenylethyl ene according to claim10 where Y is Nihethfer Ageonmpound
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-chloro-1-[4-(2- hydroxyethoxy)phenyl] 2- phenyl - but -1 - enyl } - phenol
4-11-(2- ' chloroethyl)-2-[4-(2-hydroxyet hoxy) phenyl ] -2-phenyl vi nyl }

phenol, 2- {4-[4-chioro-1, 2-bis(4- chléibphenyl)but-

- enyl ] phenoxy} et hanol , 20 2-

(4[4~ or 8¢ 2 2 G 8roPhETL )l AR IRAAPRPY e BB BN ox)

et hanol ,

2-(4- {4 chl gl@aihe] 4- (2- hydr oxyet hoxy) phenyl | - 2phenyl - but -1 - enyl } -

phenoxy) - 1- et hanol, 2-[3 -(4-chloro-1, 2- (hphenyl but- | -enyl)phenoxy]

et hanol, 3-[4- (4 chloro 1, 2- dlphenylbut- - enyl ) phenoxy] propan- | -ol, 5

2 L S ey R e gﬁ%@a@ﬁ% BTRARE fch ape
(2- [(2 chl og%egfpﬁgl](?gféfzﬁ}apﬁenyl) 4-chl oro-1-(4- chI or ophenyl ) - 2- phenyl -

but - 1-ene an | or oet hoxy] et hoxy} phenyl ) - 4- chl or o-

1-(4- fI rophheny t 1-ene. 15. A conpound accordl‘ng to
claim 12$ whl ch alggpg, ?ﬁbaﬂ dP85-9r 2_di phenyl - but
1- enyl ) - phenyl suI fanyl ] et hanol . 16. A compound according to claim13, which

is 2-[4-(4-bpl or¥-ACH, '@HQFQI-Rlﬁut -1 - enyl ) phenyl ani no] et hanol .

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,

£




15 17. A conmpound according to claim1, which is sel ectedyf tefppbheygr 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] pr opane- 1, 2-di ol , 20 3- {4-[4-chloro-

- (4-chl orophenyl) - 2- phenyl - but - -eny henoxy} propane 1,2 diol,
4-chloro- | -[4-(2- nethylsulfanyl ethof%fphenyl]-l,Z-diphenyl-but- | -ene,
4-chl oro-1-[ 4- (2-chl or oet hoxy) phenyl ] - 1, 2- bi s(4-chl orophenyl ) -but- 1 -ene,
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{4-]4-chl orgQQ—{( ﬁ%%rﬁ- -[)4—%2 hwrsnxyéeth%xg%g}rena/][]_% P%%n)yll ]bBthtla-r?g%y} acetic acid. 18.
A phar maceu é}@k q)rg»}gﬁlb; i on conprising an anmount effective to produce a

ti ssue speclific estrogen ’and/ or antiestrogenic effect of said novel 5
sel ective estrogen receptor nodul ator conpound according to claiml| or non-

conpat | br o eetsaRnet AR PRG: ERpbRaRTlemalt, @ pharmRCeUtically
) 3-[4-(4-chloro-1,2-diphenylbut-1-enyl)phenoxylpropan-1-ol,
5  2-{2-[4-(4-chloro-1,2-diphenylbut- 1-enyl)phenoxy]ethoxy} ethanol,
3-[4-(4-chloro-1,2-diphenylbut-1-enyl)phenoxymethyl Jpentan-3-ol,
1-(4- {2-[(2-chloroethoxylethoxy} phenyl)-4-chloro- 1-(4-chlorophenyl)-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,
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and

{4-[4-chloro-1-(4-chlorophenyl)-2-phenylbut-1-enyl]phenoxy}acetic acid.

18. A pharmaceutical composition comprising an.amount cffective to
produce a tissue specific estrogen and/or antiestrogenic effect’ of said novel
selective estrogen receptor modulator compound according to claim 1 or non-
toxic pharmaceutically acceptable salt thereof, and a pharmaceutically

compatible acceptable carrier therefor.




