0 095 875 Description The present invention relates to tri-phenyl-al kane
and al kene derivatives and their non-toxic pharnmaceutically acceptable
salts and esters,. and their prepara@i 095 825phar naceuti cal conpositi ons; 3
contai nin ets‘gr{etisarre and to their use. The conpounds of the present '

i nvention Nave the general formula: R 3 15 :

[ ERR] wher ei fhd pieBen® ihvantfon [eRids] toatichnERI-alkdne Cdnd Caand) @eilivatives 2dii@ t@éir non-toxic

di f f er ent , phameacédtically Geteplfakaie rshitsi sd Hste€sHandh thletn peeparatidrik dx phapinackutical epmpasitiars

at ons, lfermwa'mkvy,therremhe&%tnéhqifo& , 2,3-dih drox;/ ropoxy or [err] 40 [err]
wherein m i s The ¢pmpounds af fpreif‘ﬁﬂ‘%é‘?"?'ﬁ‘" WFE%%%'E%"‘FHE same or different are
H or an al kyl group of 1 to 4 carbon atons, or 45 [err] so can form an
N-containing three-, four-, five- or six-meRpered heterocyclic ring; R4 is
OH, F, @, Br, 1, nesyloxy, tosyloxy, forny|oxy, alkylcarbonyloxy of 1 to 4
carbon atons or CH2R4 is replaced by CHG r] is Hor OH or [err] and
[err] together forman -o- bridge between carbon atons to which they
aresattached, and their non-toxic pharmaceufically acceptable salts and
esters apd m xtures thereof prowdeddNale Q. when n is 0, then(R
and R3 are not both si rrultaneouslly hdy oglen. nis 0, then R3 -nust
be ot her than hal ogen (¢c) when nis 1 ar(q:HEé,;r] and [err] both are OH or
together forman -0- bridge between the eatbon atons to which they are
attachedythen [err] and [err] are not all Sinultaneously hydrogen. (d) when
nis 2 and R4 and®Rs together forman -o- bridge between the carbon atons
to which they 60 are attached, then [err] d[err] are not all
sigrul t aneously hydrogen. A characteristic flature of the conpounds of the
in nti?p is the functional group R4 att a( to the end of the al kyl side
chain of the triphenylethene or the triphé et hane skel eton. Conpounds
“falling within this definition are nentioneld i n Chem cal Abstracts

92:104639f and 94. 58551n. Hovvgvehe Ilor ol '
incorrect; the journal referentel 0f tEe |66 gtr@cts make it clear t
]

i ven in these abstra%%)is

at
the forifil ae should be 3 0 095 875 nrl,5 to Neither abstract contains
any information which would enabl e thse ppound of the incorrect formula to
be t5 prepared or separated and accordi8hky this conpound cannot be
consideged to be knowmn in the art. A preferred class of conpounds of
fortud a il)vhe%in“s:{))to Q lﬁ?antdraigsw%ic ca(?\rb%Ittpe er%L {)I] di%rr]eq\t,L?equ Oll-I?R,n.y Q,r&gﬁarﬂog%rq, alkoxy

of 1 to 4 carbon atoms, benzyloxy, methoxymethoxy, 2,3-dihydroxypropoxy or

Rs.
40 7/
—0—(CH2)m“CHr‘N—R7
wherein m is 1 or 2, Rg and R;, which can be the same or different are H or an alkyl group of 1 to 4 carbon
atoms, or '
. 45 . '
L : Rs
7
‘—N_R-,

s0 can form an N-containing three-, four-, five- or six-membered heterocyclic ring; R, is OH, F, Cl, Br, |,
mesyloxy, tosyloxy, formyloxy, alkylcarbonyloxy of 1 to 4 carbon atoms or CH,R, is replaced by CHO; RT;
is H or OH; or R, and R; together form an —O— bridge between the carbon atoms to which they are
attached, and their non-toxic pharmaceutically acceptabie salts and esters and mixtures thereof provided
that
55 {(a) when n is 0, then R, and R; are not hoth simultaneously hydrogen.
{b) when n is 0, then R; must be other than halogen
(c) when n is 1 and R, and R both are OH or together form an —O— bridge between the carbon atoms
to which they are attached then R,, R, and R, are not all simultaneously hydrogen.
{d} when n is 2 and R, and R, together form an —QO— bridge between the carbon atoms to which they
60 are attached, then R,, R, and R, are not all simultaneously hydrogen. )
A characteristic feature of the compounds of the invention is the functional group R, attached to the
end of the alkyl side chain of the triphenylethene or the triphenylethane skeleton.
Compounds falling within this definition are mentioned in Chemical Abstracts 92:104639f and
94.58551n. However, the formulae given in these abstracts is incorrect; the journal references of these
65 abstracts make it clear that the formulae should be :




hydroxy, at |east one of [err] and [err] being other than hydrogen, and R3. -

may .in addition be [err]. 20.25 where [err] and [err] are nethyl or ethyl,

R4 i's chlorine, brom ne or hydroxy, (%Qﬁf 7§ hydrogen or hydroxy, or R4 and.

[err] together forman -0- bridge between the carbon atons to which they 13

are attached, and in its non- toxic pharnace ig?mgyuaquptable salts and
clic

esters and m xtures thereof. Pr red h rings, when [err] and
[err] together forman -o-brid carbon atons to which they are
attached, -are the tetrahydrofur nd te ydropyran rings. If 30 NR6 R7

35 forns a heterocyclic ring, prefegfedcradlcals are for exanple

aziridinyl, pyrrolidinyl, plperldl Qor pholino radicals. Preferred

conmpounds of the invention are for exanpl-' .

1- phenyl -1, 2- bi s(4- hydroxyphenyF‘j’s‘f‘E’-zbute
, 2- bls(i hydroxyphenyl) 1 -butene 40

2 phenyl -2, 3, - bi s(4- hydroxyphenyl)tetrahydrofﬂ?an 1

, 2- dhphenyl 1- (4 hydroxyphenyl) 1- penten '5- ol
2 3- di phenW¥ pﬂt@r W?G qner! whi plﬁﬁthg_compound of the incorrect formula to be

2 di phéﬁylpref;:g’elei clg&% co sof gn'ﬁ W))or( are hOSgovmﬁﬁgﬂR/:e T: ‘I!'{v: |;nhtc:rzgen or .

( 4- hydr 0Xx éa on Rg n g other than hydrogen, and R; may in addmon be
, 3- dlpheny (4 hydroxyphenyl)fetrahydrofuran 1 ,2-di phenyl-1

-14 12- (N; N- di net hyl am no) et hoxy] phenyl ] -1 -butRen-4-ol 4-chloro-1
, 2-di phefiyl -1 -[4-2- (N, N-di et hyl ani_nq) et hoxy}phenyl]-1-butene 4-chloro-1
2 diphenyl 1-14[2-(1 - aziridinyl)éfﬁﬁ%@T{ﬁ%’ |]-1 -butene 4-bronp-1
i phenyl -1-[4-[2-(1 -pyrrolidinyl)ethoxyl phagyll-1 -butene 50
2 3 di phenyl - 2- 14-[ 2- (N, N-di et hyl am no) et hoxy] phenyl | t et r ahydr of uran

4- br ono- 1- phenyl -

1- phenyizs1 etercs dzm PRI putiraderaping sbivfan, B otuspgent: ooy or R,
, 2- bi 5(4- hyt Bt acc ' 96 gt %’Wﬂft Rﬁyﬁﬁ‘eﬁﬁ‘yf’?ﬁa{%ﬂ Ty 04y
4 chloro-1 for hc n s 8 VAJQDU&@% tﬁarbon atoms
1, 2- di phenyd wﬂm rﬂe amyaa aa {m&uénén @Ahyamw:aﬂeigs f

2 bi s(4ohydr oxyphenyl ) but ane- 1 4 di ol
1,2-diphenyl-1-(4nethoxypheny|)-1-butenhﬁﬁbl 4- brono- 1
,2-diphenyl-l-[4-(2-(N,N—dinethylaninole?hpxylphenylI-1 -but ene 4-chloro-1
, 2-di phenyl - 1- (4- hydr oxyphenyl ) butane 60 ' 4-chloro-1 , 2-di phenyl -

-(4- WdrsﬁXy@heI’hyhéteracvclbuﬁrﬁ'ﬁﬁre?erred radicais are for example aziridinyl, pyrrolidinyl, piperidino or

, 2- d|phenyhmhﬂﬁmm{@§|ﬂ$lw-d|nethylanlno)ethoxy]phenyl] butane-1 , 4-diol The

i nventi on ench g Efor exampifsr s of -t he conpounds and
m Xt ures ther rbatedd (RS, SR)-enantioner couples
and m Xtgres @ ﬁﬁQ -~bi ﬁwﬁ&M BM rah uégs pharnaceutlcally acceptabl e

salts of am nmsuiblﬁ‘nvluu re@phiReyRtsenwinishol 65 organi ¢ and i norgani ¢ aci ds,
for exarrpl e c3d-diphend@(éthednekybhedy!tettahysiropyragci d. The i nvention al so i ncl udes
1,2-diphenyl-1- (4-hydroxyphenyl)- -penten-5-al
1,2-diphenyl-1-(4-hydroxyphenyl}-1-buten-4-ol
45 2,3-diphenyi-2-(4-hydroxyphenyljtetrahydrofuran
1,2-diphenyl-1-{4-[2-(N,N-dimethylamino)ethoxylphenyl]-1-buten-4-ol
4-chloro-1,2-diphenyl-1-[4-[2-{N,N-dimethylamino)ethoxylphenyl]-1-butene
4-chioro-1,2-diphenyl-1-{4-{2-(1-aziridinyl}ethoxy]phenyi]-1-butene
4-bromo-1,2-diphenyl-1-[4-[2-(1-pyrrolidinyl)ethoxylphenyl]-1-butene
50 2,3-diphenyl-2-{4-{2-(N,N-diethylamino)ethoxy]phenyljtetrahydrofuran
1-phenyl-1,2-bis (4-hydroxyphenyl)butan-4-ol
4-bromo-1-phenyi-1,2-bis(4-hydroxyphenyl)butane ~
1,2-diphenyl-1-{4-hydroxyphenyi)butan-4-ol
4-chloro-1,2-diphenyl-1-[4-(2-piperidinoethoxy)phenyl]butane
55 1,2-diphenyl-1-{4-hydroxyphenyl)butane-1,4-diol
1-phenyl-1,2-bis(4-hydroxyphenyl)butane-1,4-diol
1,2-diphenyl-1-{4-methoxyphenyl)-1-buten-4-ol
4-bromo-1,2-diphenyl-1-[4-{2-{N,N- dlmethylammo)ethoxy]phenyl] -1-butene
4-chloro-1,2-diphenyi-1-(4-hydroxyphenyl)butane
60 4-chloro-1,2-diphenyl-1-(4-hydroxyphenyi)-1-butene
- 1,2-diphenyl-1-[4-[2-(N,N-dimethylamino)ethoxy]phenyl]-butane-1, 4-d|ol
The invention encompasses pure (Z)- and (E}- isomers of the compounds and mixtures thereof as well
as pure (RR, SS})- and (RS, SR}-enantiomer couples and mixtures thereof.
. The invention includes pharmaceutically acceptable salts of aminosubstituted compounds with
65 organic and inorganic acids, for example citric acid and hydrochloric acid. The invention also includes

4




p—— :
‘0" 095 875 ' 16 quat er nary . anmoni_um
salts, for exanple nethoiodi de- and benzochloride salts, as well as J.b'
N- oxi des which can be pr epar ed fro% 9915 875 no- subst i t ut ed conmpounds.

~ Pharmaceutically accept abI e sal t %tdg_oangge,%&gaaaﬂué as)mntalay-opidgqmnth
conmpoundsausernanat thea 'nfﬁg a@as, e.g. sodium hydrOX| de. SO
esters -of caLn %a %reﬁ% cahallo BEpﬁBﬂiﬁ frant the pherpglic gque dll’egélﬂ emat ic
car boxyl i gifno gg’ he corrpounds

ic Ba s,eg yamudeam ebtsrszqs the P&&f;@;e
of the s NYRIRbticaRd PRAEBSEITD m;.-p eidsot-Bd acip e ﬂ,‘é@' B lORedriee DebaagAufsbeiof
t hei r est r ogeeicompaunts ekthe dyé'r‘ﬂ% 59) 0 ﬁ Eohé Bnfpoth Js@ﬁ‘eh&eful'lfhube PMEOSewmnds
are usefulestf%F““i'H'é‘e [ﬂg I LRGP sucE} effects are desired. Th rrggc%mi

- of the i n\7 the/ BverbeH &8 hctnhoamwmmweﬁtm? ghede

hecm

- especi gh| Yalisbie M eLt et 61 bteagt tdmames nent of br ea r #‘GEQJ’eQér@ﬂb\F@ a
-feature of at }sa@eolndmgemhnamre pfthe iy ﬁg E%m : mdf)rm fgp& (- ca Frer
pr epar ed - lpyocessprhisbeis genaf i CAMYEREPAT ¢ e, conpri ses reactl ng a

_coppound of the fornula: [err] wherein n.is as_hereinbefore defined Ris

the‘%’s'ar;g as [err] as herei nbe{lpre<@ gd 9L dr oxyl gr.oup protected

as a mXxed acetal group, [err] ks dang as %as herei nbefore,
defined or is a protected such group, ( d)n[;err] |s a group R2 or R3 as

"herei nbeforé defined or is a hydroxyl Hp, protected as a m xed acetal 25 -

..group, with an organic-netallic corrpound2 o the forrrula [err] 30 wherein

‘Mis-MfPal or-Li and [err] is a group [err] or Y
- defined orwieseiin syed heamipbefare defipe de? @etseme %ﬂ{ t@‘:}m"g o ﬁr'gﬁgotg:gdgézﬁe a
S

conpound ofiroteéted aism* mpchace@Sg elli %rmht bﬁyd"&i@l@r&ub@ﬁi@dd as 4 mixed acetal -
neggssary, 9w ! s et?a f‘,;ét ShHe @h:[err] into the radicals [err]
and . [erd] - 88UREU i a"°g a conpound of formula 11 in which Rs is hydroxyl, and
"optlonal by dehydratl ng the product to g| -~ a conpound of fornula 1, or
‘treating the product to provide a s pofMfornula 11 in which Rs is
‘other 50 than hydroxyl, or one in &rr] and [err] together form an

-0 “br fige, and/ or Optlona”ﬁ%ﬁreat'gﬁlé D s Al Fborbre e er & aaydrah ataip
uc

~ [err] -or [ @herpinjMiso- : sggﬂr ewectorndued: or e def i ned and/ or
‘optionall ypfqeéﬁ’la?@mf af)e?a(l)a t%) convert it into a non-toxic
pharmaceutical ly ‘accept able salt, N oxide orpester thereof. This process

- may , be. gperated-in-a variety of ways. For ex | e, a desoxybenzoin or
- desox¥ybenzoin 55 derivative of the fornul rr] 60 wherein [err] and
“[err] which can be.the same or different, a s defined before or m xed
~acetal, for exanple (tetrahydropyr ags 2-y|)ox Y be al kylated with a
: prot ected hal oal cohol of the koFrd@ 85— "@—[%ﬂ] 5 _
o (<‘:l-lz),.1 OH
CH,ZR 4
O o di IRRRandR
N t thera icals Ry, R2, Ry 4
RN o -whlch is then treated, if neoessary,to convert the rad:cals Ri R;:; :::grg‘ﬂy":!:hv drating the ;;ro:luctto give

her
| taoc%‘:\‘gg::dc:f"f‘gl?mu:z?for treating the product to prowde a compoound of formula 1t in which Rg is ot

i he-
N ' dge, and/or optionally treating t
L ' hich R, and Rs together form an —O— bri ahe
. bt -thar:’ hc»;dt':gt\:érto:era':u\:';l |R,. R:, Ra, R: or R, into another such radical as‘ herelnbteaf;;esc;?:ine-g xaitc\le or
o 22:|ol:\ally treating the product to convert it mto a non-toxic pharmaceutlcal y accep , N-o;

" ester thereof.
. This process may be operate
- 56 - derivative of the formula:

d in a variety of ways. For example, a _desoxybenzonr_\ or " desoxybenzoin

- Q o (IImy
“.1—@‘-‘-”*2“: "2 - o

60
le
| \ . : defined before or mixed acetal, for examp
i , which can be the same or different, are as
‘(’::t?'::;‘dRr;:;‘gEfz-yl)oxy, can be alkylated with a protected haloalcohol of the formula:
' | av)
e hal—(CH,),CHZORq

5




0 095 875 wherein hal is halogen, n is as defined before and [err] is

either a mxed acetal, as (tetrahyd®PoP®9r8%52- yl oxy, or benzyloxy to give - 4

a protect gehefli " ' far derrl [er Lei ey 1]
o oS SRR Myt LSl oty ARG
| ast nmentioned 15 conpound is further reacted by a Giignard reaction with

a pheny;nagnesiunhalide-derivative'of the formula 20

R Mghal 0 (M) or with a |
corresponding |ithium corrpoundnfaxe r] 30 where R3 in the
conponds VI and VII is as defined\eeforle or a~mxed acetal, as (v)

(tetraQﬁSropyran-Z-yl)oxy. This reacti 2éhves a protected triphenyl di ol of
the forfrula [err] 45 wherein [err] and<£@5§% are as defined before or m xed
acetal and [err] and n are as above. By Pnt®rchange of the groups [err] and
[err] of the internediate (V} and the reagents (VI) or (VIl) the sane
pr ot ect ed whereith@ingnd §i. ore dssdefinadatiefpseior mixeq eqet_agcﬁ*a jand p arej 3scaipoee dheglest mentioned
pr qt ect’anf:ﬂg%ﬁ'ﬂ igfurther yeasted, by Grgnardyieactign with gahenviyasaesiumlidn,fariyitive St 1hg

in e

cat al yst presence of water. Sinmultaneously, any m xed aceta
protecting group in a phenyl ring will-Re renoved. The reaction gives a
tri phenyldiol of the formula 55 R Mghal [err] 0“355
875 whe¥ein [err] and n are as dePines gef ore. The triphenyldiol (IX)

dehydrated for exanple by an appropriate acid catalyst, either in the
presence of witina earregnondinglithiudirepmpamdiof the fsmulBependi ng on the reacti on
conditions and the value of n; the reaction gives either a

- triphemsl cycl o- oxa-al kane of ‘the fornula [err] 15 or a triphenylal kenol of

‘the/formula 20 25 [ERR] 30 or a mix [gof, wherein [ERR] and g S

defined before. By conmbining the re of the protecting group and
dehydration, the triphenyl cycl o-oxa-al kane (X) or the triphenyl al kenol (XI)

or a m bt Wherelr) A thddonpandsie atliné Samdfindd bR dviaihked abdtd[us ltewdhydrbpyrén-DfiRgy. ed
t ri phenyl dhislreattidnlgives a Bytectad trippenyfdichpitheformad € condi ti ons the

“triphenyl al kenol (XI) can be obtained also fromthe

tri phenycycl o- oxa-al kane (X). The benzyl gRgup [ERR] is preferably renoved

-fromthg protected triphenyldiol (Vill) b atal yti c hydrogenati on. Then by

choi ce of suitable conditions, the sane p cts (I X-XI') can be obtained as
werg _obtained by renoval of the m xed acet™ group. Sinultaneously a

possi bl e ' |
: s COmypeaOne
OH '

(T’Hz’n

CH,ORg
45

| wherein Ry, R, and R, are as defined before or mixed acetal and Ry and n are as above. _
o By interchange of the groups R, and R, of the intermediate (V) and the reagents (V1) or (VIl) the same
protected triphenyldiol is obtained. If OR, is a mixed acetal, the protecting group Rg can be removed for
so example by an appropriate acid catalyst in the presence of water.
Simultaneously, any mixed acetal protecting group in a phenyi ring will be removed. The reaction
gives a triphenyldiol of the formula

55 ‘ R3
@—p—I~@-
| =/ ‘ I | ¢
(?HZ ) n
P cxzon



40 benzyl protecting group in the phenyl ring will be renoved. The renoval

of the protecting group fromthe protected triphenyldiol (MIIl) and the A
dehydration can al so be perforned ig hgg gogerse order as follows: First to
the protected triphenyldiol (MII) is dehydrated, for exanple with a

m xt ure of wherpid RarflayRirand e asnab definad hefere Theltsiphenylgiol, iX)ds gehydrated éqq example by an

t ri phenyl aPROEIRPte Gridicalystopithay in the;presange plawgter ag r&y ﬁ°‘E‘é‘f’? Deppqdiag on the g
defi ned bef®BF&" 8Pty éfb"e"?'é{fg“aﬁ‘a "PEer "’3?1%‘“%’ ;‘gg%egvsicvg 'S’Gaé.'ka?%h%eﬁ;ﬁ ﬁé“‘%): |
m xed 6GQ acetal or ether protecting group is renoved as described above to
give the triphenylal kenol (XlI). DesoxybenzoRg or a desoxybenzoin derivative
(111) can be alkylated also with a unprotegked hal cal cohol (1V) wherein
[err] is hydrogen, to give an unprotected ghenyl oxoal kanol (V), wherein-
[err] igohydrogen. In a further reaction the”unprotected di phenyl oxoal kanol
(V} is reacted wth a phenyl magn€s\u | i deld Lve (VI) or with a
correspondi ng |ithium comouﬁ%ﬁ?‘%hﬁi ves an unpr ot ectgaxcf 65
triplenyldiol (VIIl), wherein Rs 1s §thge % The sanme unpr ot ect ed
triphenyldiol is obtained by interchaﬁBE\ 0 095 875

19 of the groups R2 and R3 of the internediate and reagent. Dehydration, as
wel | as the renoval of ssiple m xed acetal protecting group fromthe
phenyl ri n@facta?f‘eﬂ‘éa'beé'f’lf%F'ﬁg "BY an adaptation of the processes described
above. Anot her process for the preparation of the conpounds of the

i nventi & conprises hydroal unination of 5 ag’styrene"-derivative of the
formula [err] to wherein [err] is as definely”before, [err] is O to 3 and
[err] is [err] or the corresponding ester), th an al um ni um hydri de
reduction agent, for exanple |ithium alumNydm hydride, to give an

Al - conpPex of the fornula 15 [ey 25 30 35 [err] and [err] are(gs)
defined before. Reacting thi¥ xS b
ar

l s opfeenone derivative of the
formula O wherein [err] and [err 2 e same—as defined before gives, in

one step, the triphenyldiol (IX). F@apt?ﬁ@ this with, for exanple, a
carboxyPq c acid anhydride of the forntBzE45 XVI) [err] 50 wherein n is as
above, or the correspondi ng carboxylic acid, results in esterification of

the pri mary. HneipeHbreof, wherein Ry, Ry, R, and n are as defined before.

o ) By combining the removal of the protecting group and the dehydration, the triphenylcyclo-oxa-alkane
A\~ 35 (X)orthe triphenylatkenol {X1) or a mixture thereof can be obtained in one single step from the protected
triphenyldiol (VIif). By choice of appropriate conditions the triphenylalkenol (Xi) can be obtained also from

the triphenycyclo-oxa-alkane (X). The benzyl group (R;) is preferably removed from the protected
triphenyldiol (VIll) by catalytic hydrogenation. Then by choice of suitable conditions, the same_prodgcts

(1X—X1) can be obtained as were obtained by removal of the mixed acetal group. Simuitaneously a possible

40 benzyl protecting group in the phenyl ring will be removed.

The removal of the protecting group from the protected triphenyldiol (VHI) and the dehydration can

also be performed in the reverse order as follows: First the protected triphenyldiol (V1) is dehydrated, for

example with a mixture of acid anhydride and acid chloride to give a protected triphenylalkenol of the

formula
s 45
Ry
§0
I -
56 ' “I:HZ )n
ORg

wherein R,, R, and R; are as defined before or mixed acetal, and Ry and n are as above. Then the mixed

60 acetal or ether protecting group is removed as described above to give the triphenylalkenol (X1).
Desoxybenzoin or a desoxybenzoin derivative (lil) can be alkylated also with a unprotected halcalcohol
(IV) wherein R, is hydrogen, to give an unprotected diphenyloxoalkanol (V), wherein Rg is hydrogen. In a
further reaction the unprotected diphenyloxoalkanol {V} is reacted with a phenylmagnesiumhalide
derivative (VI) or with a corresponding lithium compound (Vil). This reaction gives an unprotected
68 triphenyldiol (VIII), wherein Rg is hydrogen. The same unprotected triphenyldiol is obtained by interchange




gr oup,
095 875 wherein [err]

dehydr at ed,
tri phenyl
defi ned bgfgg cetdl
triphenyl aileieﬁmlab(»)él)

tri phenyl - cyAtathepprgcess
tri phenyl di avfe('%/rqer'ya"v

W th an appropriate

hydr oxy,

and gives a triphenyl diol

for exanple with a car
1S 5ro8 F‘ Qﬁd R s Ihd hrRermedifte Lrﬁf rbdgerftPDeMAFEtInas[wel B thé Fetholal af €pcagble

ester of the fornula

dgi#qn?qggef ore. Thi

id chlorid

and n are as

55 [err] 60 65 0
s ester may then pe
e, to give a

ﬁbegr&ﬁi fedm e Phighyl rihg hy:dba);heyfsen:bdtba agy pdaptaglmgof the processes

Reacting the triphenyl di ol
fsﬁth@p fg?gat'ef' ofthRFOBPRIEE pdke it

8% aerr] is a nixed acetal,
in a carbox

a cat al yst
1 to 5 carbon atoms gives IR CHhe CHHpHERY lesm r
reaction conditions sinultaneo y break a possfbll e et

the corf esmae&tlnngapsmsu befohd)§, .Luoréuﬁ@x,l i£S6R6, LWbh Llcmrale%e"&somgw.ed
for exanphih BY allimhlubvtyBr@eGédurivh Bydhg for Banipld ke Mlink@T¥krideXdo)give Bn Al-complex

carboxyl i ofthefaimaib 1 to 5 carbon atons.

25

Yet anot her

gutm corﬂwﬁﬁﬂyg ofalua'unatlon of

benzyl oxy or
ylic acid containing

(XVIT1). Strotxnt)
her bond thus giving

process for the

preparati on of the conmpounds of the invention conprlses deal kyl ation of an

ether df the fornmul a’

wherein [err] and n af
group, to give the co
of the fornula 45

55 wher2ein [err] and

of ether bonds fromt
several nore ether bo
sphenol s. Yet anot

Ferr] 30 As,9, 35

e as deflneéﬁgeféﬁﬁzhpd [err] is
respondi ng/phenol 4 hydr oxyph

def i ned befage. In the s

e o phenyl Aroups can be
hds can S|nu aneo sly be broken
1er process fo preparatlon (o

[@r] 40
ar@alﬂ@yl.or ar al kyl
enyl - di phenyl al kene
[err]
ane way the cl eavage
perfornmed. Further
to give bis- or
f the conpounds of

ri
%“lnwsntlon conpris s al kyl ati on 60 4- hydr oxylphenyl - di phenyl al kene
(XX) for exanple eithér with dia th in al kalijne conditions with an
al kyl hal i de derivativée of the nula erein [err] is an alk
group of 1 to 4 carbon atons, enzyl net 7€§§$VT?12,3-dihydroxypr@é&) or
9 0 £95 875 [err] :
q (cnz)nl-cu2 : _

35 where R, and n, are as defined before.
Reacting this complex with a benzophenone derivative of the formula

0
il
c

{0
&/

wherein R, and R, are the same as defined before gives, in one step, the tnphenyldlol (1X). Reactmg this
with, for example, a carboxylic acid anhydride of the formula

(xv)

k) R

S\
-

2

o

I XVi)
{H—{(CH,),—Cl.0

wherein n is as above, or the corresponding carboxylic acid, results in esterification of the primary hydroxyl
group, and gives a triphenyldiol ester of the formula

8

~@+

— CH—C

|

(cr,)

(XVII)

CH

n

v

CI-120C- (('.!H2 )n -H




wherein [err] and mare as def.i ned before, to give a tri'phenyl al kene- et her

of the forrmula 10 N [err]

15[err] 20 vvherei m[err] and n are Qs099f87#8d before. Sinultaneously one or &y

or € phenoM 1 r,(ﬁu i § & apgf L&Q‘éf is egh¥\?th@99dehybkt%d fOf example with a
S bR o r

tris-ethergmw a Bl rdgwgneg)e hghyp, can al so be al kyl ated
with a dihal oal kane of the forrru a 25

[err] (XXIIIA) wherein mis as- defined .
before &nd hal are hal ogen atons, which canjdbe the sane or different. Thi s
gi ves a 4-(hal oal koxy) phenyl - drphenylalke =~qf the fornmula 30 [err] [err]
40 wherein [err], n, mand hal are as defi before. This conpound is
reacted with an amne of the fo 46
[err] 5@ wherein [err] and [erK cdefe.ng o- -t0 give a (XVIiII)
(4- am noal koxy) phenyl - di phenyl.a --- of |t he fo | a ' err] 0 095 875
wherein [err], mand n are as defined lefigye. The preparation of the
sat uv4t ed phenol s correspondi ng fornul a|( Ir)o by deal kyl ating and t he
al kyl at izons of them can be perfornmed inck csame wayaas descri bed above for
the unsaturat ed phenol s correspondi ng to or mul & ) (see fornmul ae

ther rrethodfo Jgteta%atron of thec

tmgte hgggfamnrrgi};i&em R @11 agé‘ar ketiy

6)(\/ or x9rv0 ﬁ%ﬁﬁr prﬁfe
reacting i dciddatalyst rﬁ ercarem fgdcil, cobteining Nit€ 5 eazbah atdthsOgiv denﬁheglie\/tﬂprtehﬁester {XVii).
corres pond$tm9!rrrﬁé|§h@mvhgmris@wa{lteneeﬁsl\t breakfmlp'a sy I®Ad [rws givingithercofrespprding]

anw are tnph I‘,aé:t pgg‘é(fe&f’ ( \g |cap Ei %‘o égg% R¥amRle DY PNG T Warpipg (e
Accordi ggly {
tri pheng.ig héfdé’tﬁ@f)ﬁ Eg*dndﬁa of the (5al’tlm,l thg éJ& nds Péﬁ@(nﬁr@rﬁnoﬁh&\}ib‘?&es ogalt(\rg:‘fmn of
Lerr] - ( XXIX) 65 '

OR,4 -

A/ 35 I“@_ ‘@- (XIX)

(CHZ n
40 .
wherein Ry, R,, R, and n are as defined before and R,, is an alkyl or aralkyl group, to give the corresponding
phenot or 4-hydroxyphenyl-diphenylalkene of the formuia
—- T
0 = (XX)
(cHy)y |
CH Ry
55

wherein Ry, R,, R, and n are as defined before. in the same way the cleavage of ether bonds from the other
two phenyl groups can be performed. Further several more ether bonds can simultaneously be broken to
give bis- or trisphenols.
Yet another process for the preparation of the compounds of the invention comprises alkylation of the
60 4-hydroxyphenyl-diphenylalkene (XX) for example either with diazomethane or in alkaline conditions with
an alkylhalide derivative of the formula

Ry~hal {XXi)

65 wherein 'R,, is an alkyl group of 1 to 4 carbon atoms, benzyl, methoxymethyl, 2,3-dihydroxypropyl or

9




0 095 875 or-to a triphenyl hydroxysul fonate of the kormula R5 [err] 15
[err] 20 wherein [err]l, n and hal- are as defined before. Dehydration of the
tri phenyl hydroxyhali de (XXI X) and t % 088 878yl hydr oxysul fonate (XXX) gi ves
the corresponding triphenyl halide (XXVI1) and tg.i phenyl - sul fonate )
(XXVI11). Furthernore, the triphenyl halide (XZNI‘I) can also be obtained ingj
one single reaction step fromthe trcehersHeNol (1 X) as well as fromthe
tri phenyl cycl o- oxa- al kane (X). For exanple byMreating the 25 triphenyl diol
(rxy w £h thi onyl chloride the triphenylchlori de (XXVI'l, hal=A) is

obt ai ned. hal i (I S : kespondi ng
sul f onat esW%ﬁf'ﬁg@r&?ég%%?tﬁg?e@zgl(lg es a?@%ﬂ?&%ﬁﬁ?ﬁ;@ggg?n or a
desoxybenzoin derivative (Il11) can be al kykated al so with a di hal oal kane of
the forfula 30 11 ferr]

(XXXI') wherein n is as defined before ang”tyl are hal ogen atons, which can
be the sane or different, to give a di- ehyl oxohal i de of the formula 35

0 [esf] 20 ) 40 wherein [err] and
[err] ar®e as defined beforer o et & gl n are as above. (XFTh
further reaction the 45 diphen xoh?é'qe( A1) is reacted with a

phenyl magnesi unhal i de derivative-(Vl) pr2with a corre- sponding lithium
conmpound (VII). This reaction gives a ﬂi'-pgenyl hydr oxyhal i de (XXl X),
whereinzgerr] and R3 are as defined before or mxed acetal, hal and n are
as above. JhReisANR, fli mhaanlafsd aernedsdiore @invatatdolay sradr fyreiphdnelicdHigrgepsean ehe
groups R2 awythtdd3o gite rbre-,ibit @ trisathess Thealrradmormbenyt-diphEhdalkena 4 Fan@fso bp lkylated
pogsj bl e nwisrealdibaesikahe gfrtest fowmulng group fromthe phenyl ring gives the
tri phenygt hydr oxyhal i de (XXI X). By 50h§'ﬁ.'m‘£ﬁﬁﬂ the renoval of the poggklp)e
protecting group and the dehydration e fri‘phenyl hal i de (XXVI1) can be -
obt ai ned | Yhdblf mS4 43Gefhed bérbreahdnal dré hilbgen wiohg.owhichchratie tokesa (Ot gifferenatTbisgives
[err] and j-gulohikeyphagi-digfenyiaidnefths orraa m xed acetal, hal and n are as
def i ned ;gbove. Yet another nethod for the preparation of the conmpounds of
the invention conprises converting a tri-%p whfBhade of the formula 55 R3

60 65 . [err] 12 0 095 875
. . 35
A/ g_@.— ¢ = c-@—az (xxIV)
. 1 |
(?12) n ' '
wherein R,, R, Re, n, m and hal are as defined before. This compound is reacted with an amine of the
formula
o “ . "
A _ Y
: HN , (XXv)
\ .
R,

50 .
wherein Ry and R, are as defined before, to give a (4-aminoalkoxy)phenyl-diphenylalkene of the formula

o _ . Rg
55 0-(CH, )mCHZN:R
7
" P OmaOas oo
' ("’Hz’n
65 CH Ry,




wherein [err] and n are as defined before, and X is halogen, to the
correspondi ng Gignard-conplex or lithiumsalt (XXXII1) wherein X is Mhal
or Li, respectivel]y: Reacting this cmgx Zg salt with formal dehyde,
et hyl ene oxide or trinethylene oxide gi'ves t r-i phenyl al kenol (Xl) wherér
N is 1 to 4whdra@ag], Ry, &R, inpEaeivyirbad defieed b6¥vd.1 ) or a tri phenyl sul fonate

(XXVI'1 1) wher éhmprnpar@ooofttbﬂ ssturamdtnherml@yamor@"grf@m ladf|) predealitylating ghdthe dlkylations
nitril e of ?fﬁ g f mula th; i F‘]s"'ﬂﬁdﬁ’}’?éff’H'F'i‘elf‘ﬁﬁaf“]'at%ﬁﬂ?e'[%sr@]’esﬁ’é"@s
defined bef 6réy §.T, e dolaorC RO WMholhES 1l RverBSd &FRARHI Bbkerting the

triphenyl cafrdaaeﬁy lk&mam)dyo not,me:iqscrsrmba triphedfihali® df the3&rmdifd Wherein [err] and
[err] are as above. The triphenyl carboxylic acid (XXXV) can be reduced
either in one step or for exanple via an ester internediate to give a
triphenylal kenol (X') wherein n is 1-4. According to another nethod the

G i gnar d- conplex or the lithiumsalt (XXXIII)Rys reacted with carbon 45

di oxide to give a triphenyl carboxylic acid of Jthe formula 50

[ery} 60 wherein [err] and n are as above. T tompound (XXXVI) is reduced
to the triphenyl al kenol (Xl) as descri bed behge. 65 Anot her net hod for
the prepdfation of the conpou he jnventd o the al kyl ation (bwviz)
desoxy- 13 0 095 875 benzorﬁ atiye (TI1 2an al kyl ati ng agent
consi sting of an acetal- or m xed acetaXC$5)tecte al oal de- hyde of the
formula [err] 10 wherein n is as above and [err] and [err] which can be
the same #r different, are for exanple a | groups, e.g. ethyl groups, or
may be |inked, and may then formtogethega@a 1.3-propyl ene group. The
reef}ion product obtained is a protected di phenyl oxoal dehyde of the fornula
15 [err] 2s wherein [err] and
[err] areé®as before or mixed acetal, and R13, R14 and n are as_above. The
conpound ( X0yl rédcling iswitha ém exapeie, edfonii: pdid @Iqme M'Ymgﬁ&'eﬁﬂ?ﬁ%ﬂ‘ﬁ H'@hWP‘j'f°B?te fhe.
cor r espondi thg farmplai um conpound (VI1). The reaction gives a protected

tri phenyl hydr oxyal dehyde of the formula 30 [err] 40 45 wherein [err] and
[err] areoas before or mixed acetal and [err] and n are as above.

Ry

»\/ 35
Rl—@—clzzc—-( : >-—a2 (XXVIII)
o (CHy) .
0
il
CHZ'O'ﬁ'RlZ

o/ 4

wherein Ry, R,, R, and n are as defined before, hal is halogen and R,, is methyl or 4-tolyl. Accordingly, the
50 triphenyldiol {IX) can be converted either to the triphenylhydroxylhalide of the formula

R

55 3
60 -@—CK- ——@_ 2 (XXIX)

(‘mz n

o CH,-hal

11




By interchange of the groups R2 and R3 of the internediate (XXXVI11) and
the reagents (VI) or (VIl), the same protected triphenyl hydroxyal dehyde
(XXXI'X) is obtained. The protecting group can be renoved for exanple by an
appropriate acid catalyst i'n the pr@@95 875 water. In the same step a
possi bl e m xed acetal 50 rot ectin roup attached to the phenyl ri ngmzin |1
be renpved" omiishenybydreysul 'é’&e?fdherfd%ﬂﬁathe value of n, either in a

tri phenyl hydroxyal dehyde (XXXXa), the cor hespondl ng cycl i ¢ hem acet al
(XXXXb), or in a mxture thereof [err]
R3 55 50 095 875 wherein [err] and n 3§
of the compound (XXXXa) or the correspo

as defined before. Dehydration

®

g conpound ( XXXXb) or a m xture

thereof results in a triphenylal dghyde o he formula 5 [err] 15
wherein [err] and n are as dai befpr-ec—Of & Ne g%her hand, dehydr @

of a prabected triphenyl - hydro &l de yde|( sults in a protecte

tri phenyl al dehyde of the fornmula 20 OH

[erg%,_ wherein [err] and [err] are as fii ned before or m xed acetal, and
[err] and n are as above. The protectjrigRgroup is renoved as above, after
whi ch the triphenyl al dehyde (XXXXI) ;(tﬂobt I ned. The triphenyl al dehyde 35
(XXXXI') can further be obtained by o alpLerg of the triphenylal kenol (X)
or by reduction of the triphenyl - carbc?xyl lic i d (XXXVI) either in a
single step or via an internediate. The trPphenyl al dehyde (XXXXl) can be
deal kyl aj,ed and al kylated in the sane way as the al cohols (see fornul ae
Xl X- XXVI')  ahe®@BS )RR, ) afand Ral aﬁhedéfrné@mylmhmien ehPBigheigihgdrodyhaide (XXIX)
i nventi on @adthearighe ©aysbifonamt (XX ¥)tdives khe Waiingom'mv"nalﬂée XVU) ang triphenyl-

phi#y| al keﬁelfqnetﬂw)\?en m'orm@rt@mn lagig (Xé ca elfobe gltaingstin ppasing lonsigp o
Fﬁé P ? ?ﬁg%"&igge

tripheny] a'J.?%.H# ‘f SRR nyti\gwr |cgr§(fiyj L h L

except thatg Soa ESHiRg) Gliondidd (BXVIR of Pttt Il
tri phenyl aI kao&o éliz\'hatolr‘deieﬁfxyﬁehﬁmf @drivativa (I5cap ®6 kikyi&ted 5iSo whie i eiihalofligane jof thed
n are as ddérmudd before. The triphenyl al kane derivatives (XXXXII1) can be

60 converted in the sane way as the ndi ng tri phenyl al kene
derivati®fes as described before. Suchﬁag@ﬁg rg'l gn reactions are for exg(r)r%ﬁ"e

deal kyl at i GiheRin ibgs dahiabioR! A€ hal aredlakYdnddnIwRith dahi Be tHe €4 & diffeFedt) & gilel sl
of hal i des paariiozoHafigend tteSormenet ensi on of the side chain, and reduction and

oxXi d%lon reactions.. Wien the product is a conpound of fornula I or another
tri phenyPal kene derivative containing a do bIe bond, a m xture of the (2)-

and (E)-isoners is obtained. By ch o r|ate reaction conditions,
65 an isoner mxture enriched |ln dt2 t he ot her of t hgyoex1)
| somers can be obt ai ned The reaction

40

v wherein R, and R, are as defined before or mixed acetal, hal and n are as above. In a further reaction the
; 45 diphenyloxohalide (XXXII) is reacted with a phenylmagnesiumhalide derivative {VI) or with a corre-
sponding lithium compound (V). This reaction gives a triphenythydroxyhalide (XXiX), wherein R,, R, and
R; are as defined before or mixed acetal, hal and n are as above. The same diphenylhydroxyhalide is
obtained by interchange of the groups R, and R; of the intermediate and reagent. The removal of the
possible mixed acetal protecting group from the phenyl ring gives the triphenylhydroxyhalide {XXIX). By
50 combining the removal of the possible protecting group and the dehydration the triphenylhalide (XXVII)
can be obtained in one single step from triphenylhydroxyhalide (XXIX), wherein R,, R, and R, are as
defined before or mixed acetal, hal and n are as defined above.
Yet another method for the preparation of the compounds of the invention comprises converting a tri-
phenyihalide of the formula
55 :

Rl_@_-T:— —@_Rz' (oarrr)

65 (CH2 )nx
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b

0 095 875 conditions can al so be chosen so that equal anounts of the
isoners are fornmed. For exanple, when a protected di phenyl oxoal kanol (V) is
reacted by a Gignard reaction wthgpgggygzsnegnesi uhal i de derivative (VI,);
either the (RR SS)- or the (RS, SR)-enantioner pair is obtained, due to &
asynmet r i c'merq"rﬂzldbtﬁsemnarm@e&mm regpnRX 'muagﬂsmbewmoom@ @ttgaarmc plex or
mat eri al rm;r rr]‘s(vh ! Nfﬁal5or ‘("‘héfsﬁﬁﬁﬁ p Edﬁe. ?):E ql {salt with
Reacting tﬂ a4 la 1%&\%? or a&fﬁﬁeﬁ?ﬂﬁ% i%/\fl?]weﬂfll Yano
deri vat |5vegr& veghy@ae@qmﬁle@m; % tri phenyl di ol X)
preparation of triphenylcyclo-oxa-al kanes from triphenyldiols (I1X) gi ves

al nost only the (RR SS)- pair starting fromthe (RR SS)-pair, and a m xture
of the (RS, SR)- and (RR,SS)-pairs starti n3fromthe 10 (RS, SR)-pair. The
preparajgd on of the triphenyl al kane deri v, ve (11), wherein Rs is H, from
t he triphenyl al kene derivative (I) by c4 tic hydrogenation gives the
(RR, SS) -enantioner pair fromt Z)-|so T and the (RS, SR) - enantle}lag{ air

from4the (E)-isomer. The al ByH4 —phEre ety al |y gives the'pure

i soner Qr enantioner pair from ¢ %)espon 15 pure isoner or

enanti omer pair, although sone isonedi &4 on may occur dependi ng on the
condi tions used A mxture of starting materials naturally results in a
correspondi ng m xture of products. y==tpn of the functional group at
the end of the al kane or the al kene chain gives in nost cases the pure

i soner ‘Oor enantiomer pair fromthe correspondi ng pure isoner or enantiomer
pair. M XtyHeRsh Bl KE ROEnLA WS Te €
(21 and Chpromsesniing She e e e i & e s ol e st
pai s can be isolated froma mxture of the isoners elther by fractional
crystal®ization, fractional dissolution, chromatographically or by a

conbi nati on thereof. The pure (2Z2)- and (E)-P-gomers of the amnes as well as
the (RR SS)- and (RS-SR)-enantioner pairs ¢aQ be isolated fromthe m xture
of the isonmers both when the conpounds ar e e bases and when they are in
salt fo¥m 25 Accordingly the isorrers ad” enanti onmer s of the phenols
can be isolated both when thg d§" and when theyxeg i n
the salt form The salts of the nes are pr eng b%/ reacting the am nes
with organic or inorganic acids, for i,-ﬁrrpl e citri c acid or hydrochloric
aci 4,4 mHe guat er nary anmoni um sal ts ar¢ dHhai ned by reacting the am nes
with alkylating agents, for 30 exanple|nethyl iodide or benzyl chloride.
The N-oxides are prepared by reacting H es wWith a suitable oxidizing
agent, for exanple hydrogen peroxide. é alts of the phenols are obtained
by reacwi ng the phenols with inorganic bases for exanpl e sodi um hydr oxi de.
Furthernore, esters of the phenols are obtai ned by reacti ng the henol s

with an alW N‘::‘@Fa %ﬂ@nﬁgsf%a*l%?n B Pi‘ Y'&%’P‘H‘V""t ﬁ@%\? i prdn one
chl oride oP*dly t;éi‘ e Gri gj‘maﬁqpﬁg i) ﬂ*?éa RUA?SL?\ of
ttge_igenar adio ‘Qrtgry 6 trip e,@@ﬁ, 6imulgd10ON- 1 OXI C, ar ITB.CEUtI cal'l'y
acceptabl e salts and esters and N—OXI des exhibit val uabl e pharnmacol ogi cal
properties and in particular hornonal properties as oestrogenic and
anti-oestrogeni c agents (depending upon thg dosage used). They also show
progestgni c and anti-tunmour activity, in p ticul ar agai nst hor none-
dependent, and especially oestrogen-depe , tunours. 40

Adm ni stration of the conpounds of fornul ) and (11), their non-toxic,
pharmaceutical |y acceptabl egsal or estersg or xtures thereof may _be

achi eveg, parenteral |y, intraie @ y BT ot e Rzally, an ef f ectFFEE

anount of the derivative is conbined W,tHh a sultabl e.pharmaceuti cal
carrier. As used herein, the term"effegth ve anount" enconpasses those
anounts which yield tt desired activity w thout causing adverse

si de-ef fects. The precise anount enpl 69@6 in a particular situation is
dependent upon nunerous '

wherein Ry, Ry, Ry and n are as above. The compound {XXXVI) is reduced to the triphenylalkenol (Xl) as
described before. )
65 Another method for the preparation of the compounds of the invention is the alkylation of desoxy-
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45 factors such as nethod of adm nistration, type and size of mammal,
condition for which the derivative is adm ni stered, etc., and of course th§
structure of the derivative. The pharaapgg é; carriers which are
typically enployed with the conpounds o Sr esent invention nay be solid
or liquid arR&ﬂ@meieg‘emm(wD Wwjth sredlieytatieglagahtichnsistify ¢FlaR BREH of MilécacBibi-protected haloalde-
adni ni st r at i WA $fihederRrla Thus, for exanpl e, solid carriers include |actose,
sucrose, gelatin and agar, whi | e liquid carri (Iaés 50 include water, syrup,
peanut oik and olive oil. Oher suitable carpl'€¥s are wel | - known to those
skilled in the art of pharmaceuti calhalf_mqgu_@ﬁl ons. The combi nation of ki@
derivative and the carrier may be fashi oned W\Nto numer ous accept abl e forns,
such as tablets, capsules supp03|tor|es sol @Bisons, emnul si ons, and

powder s. {Bhew,aef.g,,t,hggy bBfe sn B Qr?&’h S for cestrogen recept ors was

det er mi ned byt heu;ﬁbbjrh&’:%ethﬁizg e ei? pro ) %ﬁ@P'PP*\ésmum;Ieml
in rat . uter ebtangt mroqaamr&hwmmd yB@Bf th@ﬁ P’é%&?{ Y8 tgHogrppduct
recem’or-unbound | i gands were separated by a knovvn dextrancharcoal met hod.

(Korenmangs S. G : "Conparative binding affingty of estrogens and its

relation to cestrogenic potgncy’ t erqj ds 1@: -177, 1969). The
cestrogen-anti estrogen (progést e) eifect o € Nnew conpounds i(SoaffMay
was determ ned as 60 follows: (1) The! hrogeni c properties were

determ neg by administering the new co ORls, suspended in sesane oil,

subcut aneously to 21 days ol d i mmaturegn ce on three consecutive days. The

ice were killed on the fourth day and fhegyiterus was wei ghed. Estradi ol

dpositive control) increases the weight of tde uterus. The wei ght

gorrel at g3 Wi t h tRhe cestro eni c effect of the co ound tested 65 )52\)
XXXV

: nti re X b
re ant &6 AL AL R R T oy e e sy

imlar maneQtonived i Blo henylhydr
f the nolecules to |nh|b|t cestrogen- |n uce uterus wei ght increase was

I so investigated. The progestanic effects of ghe new conpounds were
tudied ™ a similar manner to the oestrogenicfeffects.
bdr oxy- progest erone acetate, which decrease erus wei ght, was used as
eference 5 The anti-tunour effect was § ied in vitro as foll ows:
ngwth of MCF-7 cell Iine (h nan nammry gcar ci noma, known to be
estr geff dependent) was eval e LY gR.absence of (xooxTx)
pst radi ol , rredroxyprogesteroné aee ate lor the lcoadnd?to be invest i gat ed.
onbi nat i ons of conpound under test pl{&28gtradiol or medroxypro- gesterone
ere al so studi ed. The anmobunt of |iving cell after 4 h, 24 h and 48 h
ncubati ens were 10 determ ned by bi ol nf/ne‘scé-ﬁce assay (intracellular ATP
Het erm nation). The anti-tunour effect agas investigated in vivo agai nst
BA-i nduced rat mammary adeno- car Ci noﬁ'as\ transpl ant abl e manmary and
pvari al adenocar ci noma and transpl ant abl e pr‘?ﬁmatl c squanous cell carcinona
y&&«he fel | ow ng nmet hods: Manmary adenocar ci nomas were induced by DVBA in
§35- 40 days "!ﬂe a@dIR g as W@!&Ph@ gd ggetehanpidg ﬁe ac'b G@Hdb‘mﬂder Lest V"g?he

E(oricd o tssrne D’hg% fh i ToRiel ‘@Wﬁ@fftﬁ ﬁé ﬁfgcﬂﬁ for
it Urnour s Wedkgm .a 6 zg aﬁ the ofa Wate Sa béstble Bikéd Heetal
H reat ed s t;hotsmhygmp amenea tsmnm@dnmg wilt bé hsawot,astrhugre@umdepatuaagamtma/vatuyz obh,
t he nol ecul ebereip ai trishenybysemxyaldahpde XX X¥als the tcatiéspending ardlivi hemizceal (KYXXtheor in a
mol ecul es H)*¥feFAYeN t ube to animals inplanted with transpl antabl e uterus
'sarcoma (mce) or prostatic adego- : R,

55

65 (xcoota) OH ( ;
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20 carcinoma (rats). Daily or twi ce weekly adm nistration schedul es were

enpl oyed. NVRI mce (about 20 g, females) and Fischer 344 rats (about 200

g, males) were used. Estranustine pthpQgé\e;%ﬁrved as positive control.
Transpl antabl e rat mammary adenocar ci ho s devel oped by inoculating 25
pi eces of DMbareinRILRCRE apa h @terss [Bfined béfergt aneously to healthy mature fenal e
rats. A tunour Defivirationet the cormpodndiXKK¥at arthe eprsrondifdeommeursid KNEXke dr d roixtufeuthdriud r
transpl ant at"PHRSsI" a¢inhenvialdelydeof HefAmrE t ur nours were i nocul at ed

subcut anegusly as washed cell suspension [err] cells/aninmal). The conpounds
of the invention possessed good affinities tg ®strogen receptors as

nmeasured by the dextran-charcoal nethod. - Theswesults are shown in table 1

as follows: 30 35 40 46 50 55 60 65 17 0 875 TABLE 1 concentration

of conpoupd where 50% conpetition (Lnhibitioly with affinity
[err]-estradiol occurred 5 +++ g c =[2llzitio)-[err] ( WASERXT )
affinity) ++ [err] (iln ti(@,))[err fweak affinity) +

[ertk¥ (inhibition)-[err] (weak affinity) l+gn [err] no clear
i nhi bition 10 Estrogen receptor affi niti §8%f certain conmpounds of fornul ae

(1) and ('I5I) Iepevestig ted %gnl)sodufrjd cN'.POfG Name
i ni e re) as defi r ydratipn rotected triphenyl-
ALY 18 ?rgé:g%e@gg’ffg&l L) ke 3ot el e o the g ©Potected wpheny
++ 2. 2, 3-di phenyl - 2- (4- hydr oxyphenyl ) t et rahydrof uran, (RR, SS)-enantioner
pair 20 % 3. 1, 2-di phenyl -1 - (4met hoxyphenyl ) - | - but en- 4- ol

++ 4. 1, 2-di phenyl -1 -4-[2-(N, N-di net hyl am t hoxyl phenyl | -1 -buten-4-Qd,
(Z)-j soner : ++ 5.

2, 3-di phenyl - p2- (4- hydr oxyphenyl ) jefr ahydr opyr ap—\RR, SS) - enanti oner pair 25
6. 1, 2-diffhenyl - 1- (4- hydr oxypte v@ —reF e C @' Bp) -1 soners (300XII)

++( +)

wherein R,, R, and R, are as defined before or mixed acetal, and R,,, R,4 and n are as above. The protecting
" _ group is removed as above, after which the triphenylaldehyde (XXXXI) is obtained. The triphenylaldehyde
At 35 (XXXXI) can further be obtained by oxidation of the triphenylalkenol (XI) or by reduction of the triphenyl-
carboxylic acid (XXXVI) either in a single step or via an intermediate.
The triphenylaldehyde (XXXX!) can be dealkylated and alkylated in the same way as the alcohols (see
formulae XIX—XXVI) as described before.
_The triphenylalkane compounds of the invention can be prepared by catalytic hydrogenation of the tri-
40 phenylalkene derivative {I) wherein R;, R,, R;, Ry and n are as defined before, or a triphenylalkane derivative
(1), wherein R,, Ry, Rs, Ry, Rs and n are as defined before except that R; is other than hydrogen, to give the
corresponding triphenylalkane derivative of the formula '

(CHy )y
CH,-Ry,

gl—-@— (I:H —-ca—@_az | (300XTII)
)
' .

55

wherein R,, R,, R;, R, and n are as defined before. The triphenylalkane derivatives (XXXXIil) can be

60 converted in the same way as the corresponding triphenylalkene derivatives as described before. Such
conversion reactions are for example dealkylation of the phenyl ethers, alkylation of the phenols,
preparation of halides and sulfonates, extension of the side chain, and reduction and oxidation reactions.
When the product is a compound of formula | or another triphenylalkene derivative containing a

double bond, a mixture of the (Z)- and (E)-isomers is obtained. By choice of appropriate reaction conditions,

65 an isomer mixture enriched in respect of one or the other of the isomers can be obtained. The reaction
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7. 4-chloro- 1,' 2-di phenyl - 1-[4[ 2- (N, N-di met hyl am no) et hoxyl phenyl | -1 -
butene, (Z)-isoner 8. 1-phenyl-1,2-bis(4- %xyphenyl ) - but ane-1, 4-di ol
++ 9. 2-phenyl -2, 3-bi s(4- hydr oxyphenﬂ) dr of ur an

i
+++ 30 nditi 56 bl RO 06 ik SVAPSRIURIP IR sbimers Al neh; O, (E) - i somer
+++ 11. 1, 2° %idﬁgﬁgiiﬁf%ﬁam&m%i allJan_&lW)@@reé;érg'_byG igeha'i@FHEEtion with phenyi-
++ 12. 1, 2- diapiesioyhalibe [ddriviative((M) Rittar het(RBiESIbaTby RSISBYyr]apiitey Iphir Is-dbekinRB,- dire b

( E) - i soner @ymmetrical induction. Interchanging R, and R; between the starting material and the reagent resuits in-

t posit iom iy ; ; - -

X j _ 1 React!in minfurh complex'of formula ) with the benzophenone’ defivativ ) gives eq :

15, 4- broimo " PO IVIELERS 2 el B Wt A0 R SAASAARISIY B e g

but ene. (Z) - lamBHR of the (RR,SS)-triphenyidiol (%(Ja. _ T .

4-chl or o- 1, 2- ditglpespyratich-of diphariceo/gracikiines Buinamshehyrifo SO -gRaaA Mo ITRIy tRARR S35

4-chl or o- 1, PRaid'Ft ingn frbm the RRIPEHPairx gehe mpitdre lof the t{R$IBR){ ahyd- (RB.SHEJairs starting 'fnbrgltﬁe

- di 1S5R)-pain ' ' -tetrahydrofuran 4

2, 3-di phenyl( sﬁh B lezp Ny d} {Iﬁgttl?%ler?nglkgg %&R% eI (ﬁ)?%vﬁ%’le;'n éselts H{,:1 f%g\ the triphenylalkeEe]_

e

: ign o
(RR, SS) - enagi Qe E: iytic hydrogenatian gives the (RR,SS)-enantiomer pair from the {Z)-j and t
1 , 2- di phenyds:sky-edatti zﬁt\hﬁh t(Eyjoaﬂg}_nor) eE oy T Tamer Raif, from e {2-gmsy
(RR, ?S) - enant i Thenalkylgtiwh lof phenols generally gives the pure isomer or enantiomer pair from the correspoféing
4- chl or 0-'1, purgiisgmener enpntjorhef pair; hiMdodghwinieyisamerisatipe imap oydup Hepaydifg bn- thb wbreltidns
( E) -i somer " used. A mixture of starting materials naturally results in a corresponding mixture oijprodyctyhe

. Conversign of the fun ‘o'l up dof Ik r e harlﬂe%\éqﬁil ost cAses{he
estrogeni ¢ ngﬁifﬁm%gﬁ : e A e C e S R ot ¢

da use uterus vvas a \7\r/ays
than that?of &bepadizbland Ehigormsasivel es th@pirs @R,SSIT il (RS SMIRBABoMerhitah boikolithe
conpounds 5from, a)midyrg off euisdmire sithen binl fyactienat heystaligdtion, Comimealt rddsolots,
50 investi ‘Q%%é’g{igﬁ“‘ﬂg%g br?aé;’i’B?'"ra?)“’ir P f'fq?f ; ‘Fb@'@d ‘5?"?‘?@{5 9?*?'%1':'0\&@;&@@43:
Tegs than_t Balocitosdas g Geblk ol Shon TG o (He e TEC ORI it Y g
| at#er ceapoundtordibgiptha okers 2R enakiidindrOSTIRYIHRollcaR BE isbikted BEth WHER tHd PHEnoR: arel O
and 17 posstesaddsieneshertenireinahd stttigmof their own up to doses of 5 ng/kg.
The conpounds T2® S#@é&ﬁ%l lineppre puapaipribyl Gagiog sesareitesarithi orearia wgenyanicedcidectos
: m itric acid,or c . ; i i i .
@as measur ed ’%yfgi Iﬁé&t ity 'a rﬂt! iuﬁasafgﬂyebébuain%§t (/al"galcgrL lhgc.'!\lr'}tgeed itk hIt ting. ¢ rera,s or
d N1 mat ue eexdMpREméthye liddide J«%H&QUMM& ThE G- xitfe@u%%ieé%de&f J&é‘miﬂa Eﬁi gﬁgg 3
'my/ kg, and swdapeoxididngldgentldr dampletydrdgintdamxidese of 5 mg/kg, a 12% % 31%
P eobontt ol P T i e S S
ir especti vel }ﬁ '“a’@g h aﬁ%ﬁ’ by ;"ef{%{%t B P'ég:és éigrﬁg ned Y ieac nthaphensis with an
descri beds €Al |asuated Rundch Me O Sh e pATey 3E o © fﬁﬁnﬁ@éﬁ?‘gﬂﬁ?’%@mw' fn-toxic,
caused up tghadhdiedtiodily Ricdebable Isiltstan@ eX¥ers QRd N_Q:E(idbmtbﬂ m pifar fcﬁl'bb'iéal properties
ef fect s of @#dripoartichia? homnonal gropeaiey adcestogedic ded eli-dedtrdy@nie dgentsQdégeRding upon the
progest ani c:i’gg?%%‘tsﬁc.“- IT'EeYhﬁTIS’ ?T@:’GUOQQ%F? @?@ rROwIionr extivies tiT ogrtivlar agéifis dornadne-
1 o up BRI LT g e v o bl e
was decr easffs Be Grafﬂﬂtu?bsstyeﬁ&? Hay tbbrgclégv (%% re rglﬁ, ﬁh}gﬂg ﬂﬂ;‘? .?y%?@g?;?ﬁa%
seen. The ceffegaive Btisund oxRéldelikatFe 16@RBMBIhEUWRitH Pduitsbid gHd Frfacautiesl LarAdH 8 herein, the
reducti on r@@pé&f%#tbregflaymié_n:" emmnsisq;hhose{amo;gms @hidh q?ield_St.s_ad?-_ir?;‘ 5cgffv W&&?Gﬂaﬁﬁﬁ d
in part 1y 8Ct3: g heypreqing@mountieyployedin 8 partieuias gittien ie fifnendent unGo npoeme
1 o' 8 T S s T o e
coMund 4 65 The phir@Bcedtical bdrdrs WRldh Qir h@ allyY &hpidved ith! 8 WEhbQRad B ’Er?e resent
wei ght of Uteention masbessidior goippd Rtk denérbilyf saletted @itK the Jplahled routd of Sdmifi aiDRt
no antiest rfﬁ'gé iings. dgrfexampleyiglic eantiats icludeciageset duerovm iggltin ol agbre whits inyiddsbbrers
0. 05 /511( dél ﬁvaﬁg syr#% peanut or! and olive oil. cher suitable carriers are well-known to those skilled in the
( : gy rt arfaceutical formulations. The combination of the derivative and the carrier may be fashioned
into numerous acceptable forms, such as tablets, capsules, suppositories, solutions, emulsions, and
powders.
The affinity of the new compounds for cestrogen receptors was determined by the ability to compete
556 with 3H-labelled 17-B-estradiol in rat uterus cytosol preparation. After incubation, receptor-bound and
receptor-unbound ligands were separated by a known dextrancharcoal method. (Korenman, S. G.:
"Con)\parative binding affinity of estrogens and its relation to cestrogenic potency”’. Steroids 13: 163—177,
1969). '

The cestrogen-antiestrogen (progesterone) effect of the new compounds in vivo was determined as
60 follows:

(1) The cestrogenic properties were determined by administering the new compounds, suspended in
sesame oil, subcutaneousiy to 21 days old immature mice on three consecutive days. The mice were kitled
on the fourth day and the uterus was weighed. Estradiol (positive control) increases the weight of the
uterus. The weight correlates with the cestrogenic effect of the compound tested.

65 (2) the antiestrogenic effects of the new compounds were determined in a similar manner in immature
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¥

progestanic effect. No inhibition of medroxyprogesterone was seen at that
dose. Wth increased doses, however, a weak estrogenic effect could be seen
whi ch effect overcane that of madrOXépgggengrone. A slight increase in thgg
wei ght of uterus was achi eved. Conpolin i des possessing anti estrogenic
and 5 est rrm%hmﬂms @saperablhws:fmamotet:mmdo ihbibio@stpdgenidg cad iterua wdigltancgmasesiasglst
i nhi bi ti on idyestigatad o% terone at the | owest dose studl ed. In tables 2A

d 2B BY POIPROURAS; wese gijidied | 'aﬁ' jthe geptrogepic
and. a S'ﬁ%e@? erone ﬁeEate ﬂ decreas ng,s el L?C \'32 Iggg%e ﬁarence

can be seen. mass , e T ght s of

m ce uterus. Tl’feegmrtw bUNICE-7 &bIf @R Thuia Qﬂer@f:ar&ﬁﬁ'nm,”kﬁo‘&d Yo aél@es{tﬂobAn
have been tdesendent) wes\svalpatedcig dherrsdseriviier %sén&e hﬂmdmtammm Ry pRJSEOT@Iacetate mathe
5 T e e AT
rat ovarjeald , nq?gs % K Mise On
table 3 the atve bEmBurS 'a ! @Lné&smt%aﬁma Nidedd-! )
can be Seertarcﬂihﬁasli edhaplarfabhy rﬂa daﬁar deﬁh&ﬁrcm&ﬁa and transplantable propt@tid'shuafous
concet r at |°dhcam‘n°mrbpmrfdlowlmrreet®@% ef f ect i nhibition of cell growth

coul d be 55 er]Ma adenogqé?a@jma;_were ind MBA in 35—40 days old fem eer,aqs] reatme yftp]

he com ound under w.
TABLE 224 me St e S ét’f’%*@'?fﬁaﬁfﬁ’;}if’gé:g’ g
progest ani GoMpdretith A testrpupsNds of or mi Y
THe activity of the molecul?s against other tumourk ]Nagetuﬁbd)meadmmlstermg tiy 1Bojecilea by C

ant i -estr og@maeh ng»p 39 eotmafsi @planteéMlthotg@nwlenta%awvnemeﬁucgge iihige) 5@y0prpssatig cadem
pr OgeSt azr‘]’i 2 nog 0 X |c%(3v%ektl %pmmsg 49 560/ ! eH‘H IO { emaFes) and
35 wth egisk d rats (alggut ere Gﬁg ﬁ lf 'aﬁegxﬁ é ggﬁﬁﬁh ﬁp control.
antgl_; est r ogentanspRithble QSrTnEtQGQrK) |a€en caldimn gdevelQQé'd Hy \héttnlg Qidces oadIWBA-mduced
reducti on carinemds sbbdutapepusly thekithyookat feprale r3d0A weducwhigiexplessed malignantygrowth
syner gi sTi (‘,"’as d f"ﬁ F\‘i“b?'t"la 'a"ﬁ@P'\sfﬂﬂ’% F"F"!Selnntab'e ks Wateiinsiculateghsubeitaneously as

jon (1
i nhi bition V\BF of t( h ssessed goo I%fen?l%g Eo estpoge§ ﬂe%) I;:oerg %scr%\éaggred g‘\fl toéoe
reduct i on .ham, T "0 shown h GBI Gtk fliows:  COMBAT
conpar ed to corrpar ed to contro control control 45
TABLE 28°2Summary of estrogenic/antiestrogeni c and progestanic effects of
compounds of fornula (1) and (11) 50 G ven 14 15
9 13 18 al one estrogenic ‘estrogenic
estr.ogeni c estrogenic estrogeni ¢ 50% i ncr ease 20% i ncr ease 50%
i ncrigdses  50% i ncr ease 20% i ncrease 55 with estradiol anti-estrogenic
anti-estrogenic not anti- anti-estrogenic not anti- 0.05 ng/kg 20%

reduction 25%reduction estrogenic 25% reduction estrogenic <10%
<10% '

40:

50
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red [ St | .
uction reduction 60 with nedroxy- Not tested Not

tested Not tested weak inhibiti

14% reducti on 0.06 ngl kg ' nhi b t°| %ngs nag?seffect progest erone

conpared to control 65 19 0 095 875 T. 3 The i e

certain conpounds of f 1° antitunmour effect of

Investigated Conpound ormula (1) and (11) against MCF-7 cell line 5 ad

+++ 10 concentration of com@gihdl ivtiere 80% eérhpatitionlingibition) with

tit 13 affinity 7 3H-estradiol occurred o b 12
5 - }

++ 14 +++ 107°M (inhibition)—_}é‘t-l-%;’%e?ak%ffinity)

++ 16 ++ 10"':‘M (inhibition)——_i_d:: 2:% gffi_nity)

++ 20 As 10-*M (inhibition}— {wéak affin®d Mer

1+ 20 e gan be seen the compougomASianues very cffcctve in vit 1o

of the cell line was &gtmgeﬂ/@gemr[a%ln@%(;ﬁgsl.n ,&‘t"g‘? d§$ﬂ%ﬁ1§%{9§9 bR he death

.vivo of conpounds 4 and 7 has been ¢ DL d | tumour effect in

agai hst DVBA-induced rat mapmary

ofconmpound 4 the grow h rat e aginity

e
CO FaY oo.nt
npar ed to that of the—eent+ots—The

At
AU

'adQQgcarci'nona. t+he—dose—10 g7 K
;g{ _n";)urs Jyas sl owd®t 25 to one eig

: i tumour effect of '
| ct 1&3{9&9#.%# dRagbHeRRbutzAsnd-dRt, (RRIES)-ereptom

g/ kg. At the hi ghes‘;‘ai, ose usecrthe growm h of the turnours nggfoﬁaaii g- >0

stop (table 4). TABLE3-dlphdbyi-2-(4- !
i nduced turnours -dumu'?hd’tp Pyi-2-(4 hydroxyphenyl)tetrahydqqﬁ@'a@‘Rf{eSSémnm h of DNBA

! treatment w -
group Conzﬂound 7 Chnk phenv|-1-(@mgghoxvypﬁemylig)-mgyﬂgl 7 conpared with the+gontrol
of si ze 6]:1, - |phenyl-1-[4-[2-(N,N-dimethylamino)ethoxy]pher?ﬂdr@{ekg-oB5 Day
(2)-isqmer size of treatnment *+*
gr m: enyl-p2-{4-hydrdxysh@ayl)tetrahydropyran (RREShgentiomer
pair 1.51 +++
6. BB dphenyl-1-(d-hydro pl;?&glgbpemen_-&ol (ZE)-isotheis0 S +(+)
7. 4-chloro-1,2-diphenyl-1-[4-{2-(N; -dimethylamino)eth:@] y'lI]-1-
"~ butene, {Z)-isomer . : +++
8. 1-phenyl-1 ,2-bis(4-hydroxyphenyl)-butane-1 JA-diol ++
9. 2-phenyl-2,3-bis(4-hydroxyphenyl)tetrahvdrofuran +4++
10. 1,2-diphenyi-1 -(4-hydroxyphenyl)-1 -buten-4-ol, (E)-isomer +++
11. 1,2-diphenyl-1 -{4-hydroxyphenyl}-1-buten-4-ol {Z)-isomer ++
12 ],2-diph_eny|-1 -l4—{2-(N,N-dimethylamino)ethoxv]phenyl]-1 -buten-4-ol (E)-
isomer +
13. 4—bromo-1,2-diphenyl-1-[4-[2-(N,N-d_imethylamino)ethoxy]phenyl]-1-
butene (Z}-isomer +++
14. 4-c.hloro-1 ,2-diphenyl-1 -{4-hydroxyphenyl)butane {RR,SS)-enantiomer
pair : +++
15. 4-chlbro-1,2-diphenyl-1-(4-hydroxyphenyl)-1-butene (Z)-isomer ++
16. 2,3-diphenyl-2-[4—[2-(N,N-dimethylamino)ethoxy]phenyl]-tetrahydrofuran
{RR,SS)-enantiomer pair : +
17. 1,2-diphenyl-1 -[4-[2-(N,N-dimethylamino)ethoxy]phenyl]butane-1 /A-diol
(RR,SS)-enantiomer pair +
18. 4-chloro-1 ,2-diphenyl-1-[4-[2-(N,N-dimethylamino)ethoxy]phenyl]-1-
butene (E)-isomer . +

The estrogenic effect of compo

unds of formula (1} and (I} as measured

by their ability to increase the

weight of immature mouse uterus was always

far less than that of estradiol, the positive control. The

estrogenic effect of the compounds 5, 7, 13 and
investigated. At the dose of 5 mg/kg the effect of th

14 could be seen only at the higher concentrations
e first was 41% less than that of estradiol 0.05 mg/kg.
ds were about 50%. The compounds 4 and 11 and

The corresponding values for the latter compoun
compounds 2, 16 and 17 possessed no gstrogenic effects of their own up to d
The compounds 4, 7 and 11, 13, 14 and 15 possessed anti-estrogenic effects as measured by their
ability to inhibit estradiol induced weight increase in immature mouse uterus. Compounds 4 and 7 caused
at the dose of 0.5 mg/kg, and compounds 11, 13, 15 and 14 at the dose of 5 mg/kg, a 12%, 27%, 31%, 25%,
25% and 20% inhibition of estradiol induced effect in mouse uterus respectively.

The progestanic effects of the compounds were measured as described earlier. Medroxyprogesterone
acetate, the positive control, caused up to 40% inhibition in the weight of immature mouse uterus. The
effects of compound 2 could purely be considered to be due to its progestanic effect. It had no
antiestrogenic or estrogenic effect of its own up to 5 mg/kg. At the dose of 0.05 mg/kg the weight of mouse
uterus was decreased by 50% and a synergistic effect with medroxyprogesterone was seen.

The compounds 4 and 11 given alone could cause a 38% and 56% reduction respectively in the weight
of mouse uterus, an effect which could in part be considered to be due to their antiestrogenic effects.
Compound 11 was found to pos istic effect with medroxy-progesterone

sess a synhergt and compound 4
caused a slight inhibition, yeta 17% reduction in the weight of uterus was seen. Compound 5 of formula (1

oses of 5 mg/kg.

18




7 8. 509 4.596 1. 3070 . -0.2118 9
11. 622 ' 7.708 1.0474 -0.4714 45 14 .
16. 176 12 262 001099 875 -0 5392 17
]Z_Z g;g had no anng!1 38532 effect and could & x&% the weight of uteru 5%%7(0\%& g) due to its

: progestanic gffe: inhibition of med terone was seen at eased doses,
29. 542 however, genic effect could hlch effect overcam&thaas? e&%xyprogesterone A
35.115 slight increadJin 4@%veight of uterus wad aéh:yddb Compound 7 besides bdsdddsiad antiestrogenic and

32.803 § estrogenic p@e@%ﬂas found to be prgyegtaigand cause slight inhipitigyRaf onefitpxypspgeatesont gir g

to the vmdt‘ﬁei?wﬁ st
m aftgfe&al)&l:in%eliyngilopfgr& IqCI ntlesmoge 1IC a Qgpﬂ%gﬁgal}lc e % an ?e seen.

bet ween si Zﬁ,g
Ant i t unour #ﬁ&émn Uafolir étas o ds Sﬂ?&aﬂmd a.7d m)gﬁv d15den (aMBd\in virEbLEgaiest NROFRRr Y

cancer was rudasaer mesdmanyt bdehbnarotnonmocendmwezandlza avel ég’ﬁunst‘l’}ﬁ)MBeﬁm@cetd mét mampewnd
7 agai nst r@ﬁnqsva'nwms' tehevarisl Gerainemal ratg(esiaticgaeging §3§a¢ E’g fe' '
agai nst tra{; g’f}%a S s ﬁﬂfscf"i’ﬁj"??@f"ﬁ% R | éﬂd h‘iaf'ib%fee",&' fe’F”F’wo
weeks/ trea MEnt WI °h o ng/ kg, the size of the uterus sarcoma was 30%
smal | er than that of lCQE:tcbﬁﬂent?dﬁdnBﬁJo&bodrﬂﬂvtﬂ&)&% treatnent 65 with 5 ng/ kg,
the size of raeffeglar iiahibitaydicelogrewthgsul@Besesmal | er conpared with the
control. 20 g 095 875 [he eITect of conpound 2 against transpl antabl e
prostatic carci’ ga 5r$ é& as described earlier. The size of the
tunour apger 12 ys wt—sr_e@tmetmvmth compound 2 (1 ng/kg) was 29% smal | er
than that of the-contsgohosMcute toxicity, [err] p.o: in mce, varies from
1000 to 3200 ngy/ kg for the conpounds tested. The clinical 5 dosage ranges
for, oral adm nistration may vary from% f‘féoo ng per day for an adult

tr

person. Zhe follow ng Eg@,gm,e% éJnJobla%FJa Wgﬁ(éés@\%"% 1 H-NWR spectra
were neasured in on a Perkin- E SRbmpo fQémﬁméﬂ 1) I nst runment
using TMS as internal reference (Chenical shifts in 6, ppm. The letters s,
d, t and m %rwee used t[o, rarcarg StTgret, [ .goubler, pret _or ' Tiplet,
respecti Pn thelshme connecfion. the |funber of [hdrogen a |s als

10 stated. Mass spectirogiibRic I €C Britikatiodaic prdgestaritS
and 70 ev fonization vﬁn%tragmonExampésenib a)| 34% reduction

4-[ (tetrahydropyran-2-vyl )oxyI 2‘%”%%9% butan-1 -

ororia? 1% | SREREARAR T fhaymss 3ol P bR |

m of 48% :odl um ydrOX| de solUtion is sti rred for
added and pedducl symdrgistct ed weaktnrrhlim(me .noTrihibittoo|
with water ﬂfﬁ ﬁ%’ ned | A ?‘5%’6d| um Beifed Piteagdugtiop
evapor at #d 2 oo tift BRI t‘but the oily
20% 0- al ky] ati on pro Uehtrol o )]

4-[ (t et r ahyerepy-ran—2—yoxH 1, - 2—pherH-sat-aR—t—ot- Fitstla S-gfret-e-
conpl ex is prepared under dry conditions by allowing 3.6 g of magnesi um
tugnings®in 25 m of dry tetrahydrofuran act wwth 23.6 g of

br onobenzene in 50 m of tion residue
obtained in step (a) in gn'?qﬁ"m?’lgﬁﬁg%’%a Ye ;,, Eﬁ}%@e‘é%fss&a %9 The reaction
m xture is refluxed for 2 h. The cool ed m xture is poured into a saturated

sol ut i onsoof —arFBR-HA-Ght-er-de—AH-eF—25—Sshaki-Rg—t-he—ergani-e—pyer—-5

Oestibgenizi N | dhti-&frbgdniz! €t
progestanic 56% reduction | .
ne A m xture containing
(oERlealc 1R asbed,
glf Q5h 4 oductioh 30
h at [err]. Water i1Is
emeak mibulbn d» no inpibitias heﬁl
o14%ypdustien | 40% reduction
pj"ﬁ}m'(?[“contai ns about

™

separat ed. [[§eextract[i¥n is rep #ed with | her. Theh' he ofga hitg | ayers
are

alone : estrogenic estrogenic estrogenic estrogenic estrogenic
50% increase 20% increase 650% increase 50% increase 20% increase
55 :

with estradiol | anti-estrogenic | anti-estrogenic | not anti- anti-estrogenic not anti-

0.05 mg/kg 20% reduction | 25% reduction | estrogenic 25% reduction | estrogenic
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reduction reduction -
60 o
with medroxy- | Not tested Not tested Not tested weak inhibition | no effect
. progesterone . 14% reduction
0.06 mg/kg : compared to

control

-

SU




conbi ned and dried over sodiumsulfate. Finally the solvent is evaporated.

c) 1,1,2-triphenyl butane-1, 4-diol. The evaporation residue obtained in step
(b) is dissolved in a m xture containing 400 mM of absolute 30 ethanol, 10
g of concentrated sul furic acid and 78 #8087%ater. The mixture is stirred
for 2 h at roomtenperature. The sol ut|0n|.|E :peutralrzed with 2 M sodium 31
hydr oxi de sol ution, after whi %eLﬂ%nﬂuP%@ofée&aﬁXWuﬂ&s%@' Water is added

to the residue. Then the produComia B¥d (AGEARstMOFe? Blinacet ate. The et hyl
acetate sal ution i s dred—over—sedivmsufate—and—the—solvent— s

evapor at ed. The produlpyestigatad&empaund| | i zed from t ol uen‘é‘"t"ﬂ?é"jfﬁ‘él dis 16.5 g

(52% from desoxybenzoin) and,mp. [err|. 35 [err]: [err] 2.06 (2H, q),
3.33 (2H, t), 3.92 (1H t), 4576 (2H, s), 685745(13H+|:r:)4, 7.68 (2H, dd).
Exanpl e 2,2, 2, 3-triphenyl tetrahydrofuran. 40 31. 8 g+af+

1,1,2-tri phenyl but ane- 1, 4-dit®dl obtai ned as described in BE¢tanple 1(c) are
rdr ssol ved in a mxture cont ning 400 m of absolute eth q‘] 10 M of
contghtrated sulfuric acid ahd 75 ml of water. Then the Xture is stirred
for 3 h at,[err]. The solutihgn is neutralized with 2 M sadi um hydroxi de
sol ution, after whi ch the etthanol is evaporated. Water is+added into the
resi due and the product is éktracted in toluene. The tol dene solution is E
dried over sodium sulfate, aféFHsR®eso| vent is evaporated¥*Recrystallization
is 45 perforrred fromrerhanorThe yierad of the product 1s 26.4 g (88% and
mp. [er rf [ €A% Lan¥BaehRfaf dobridBhrlas febthd whra bry difectivedn fiffo dgdidst ms_ﬁna%ﬁnaréee'ﬁéand

SH,- m, 6. HYidoréheing thdldoncBitratidn hé déatirbf thsidell lifX @A Hchievdd avith every compound.
;1 %t OXy- 1,1, Tnd antptmmry Ieﬁ@t butrend qpmpounds 30mg 7 agfbeen tested against DMBA-induced rat

hemgmmay qosg|10q roarfh ra@g{htug\ alémas slowed
t er V\,h| f '9*’6’} c ? 3 tu ct be atthe
’ _xt ure is ??‘F rra{:}%‘a %EW{J err egls'iorp rgg I E fg‘\‘ijapor at ed §§t0§5€ table

pdi um car bonate solution is added in excess. The product is extracted in
Pl uene. The toluene solution is drr ed ovidBLEddi um sul fate and the sol vent
& evapor#ed. The pr odd@?s'i"’sa”r" %?“f“?'&'éﬂ‘é“f*‘i‘lf'b‘ °<5qu’€£§?§"‘1?§?%‘%0| and then
s mp. [err] The yield is %8 ngfogpmPaEd with the Pectrum [err]:

®rr] 1.82 (3H, s), 2.78 (2H, t), 4.02 (2H, t), 6. 85dpokines), 7.02 (5H, s),
B 21 (5H, s). Ms: niz 342 ( Meotwpat 282 (64), 205 (28), 301rﬁglkq 100), 167 (27),

B (70). ® 1,1, Daxefi phenyl - 1sisef en- 4-ol 34.2 g of size of

i acetoxy-1,1, 2UrPRtMBHeny| - 1- BiF¥He are di %’gﬂfhved in 200"MW of 94% ¥PHEhol ,
jtter which 20 nl 60 of watepggpd 45 m o§ a 20% sodiyyedydr oxi de gol ution
Eg added. The m xture is refluxed for 1 h. The solution is neutralized
th 2 Mdydrochl osi c acid, afs7eé which th®sast hanol i s1.@%porated. &%¥ber is
ded into the residue. The product is extr §t ed in etg%% acet at e, (}{Ws
ﬁhyl acetate solufion is dri &%ver sodiu ulfate an®¥he sol vent

vapor ated. The prgduct is regrgstallized §jggm a m xt rezof wat er 3034*14

e{ hanol @and then has mp. [err]. The yield is 23.7 g (79%. 65
iHNVR-spectrum [@fr]: [err] 1136 (1 H, s)}2.26 73 (2H, ¢)1793.05 (2H'°§3P2
i-90 (5H, s) 7. (5H, s), (5H, s) 0 095 B850 C)

‘.._tosyl oxy-1,1, 2- tIV| phenyl - 1- H%?%ne The rééétl on is per or med under0 ry
l,c:mdrtr ons. 30 0 gqof 1,1, 2-tsmigahenyl - 1- buys.eaa- 4- ol ar en.gessol ved i+08880 ni
'_f dry pyf‘fdr ne. Then vmth stirring and cooling the m xture on ice, 57.0 ¢
if 4-t ol uenesul for®c acid chl¥®¥¥e in 50 RH8EF dry pyr?®he are adok3ps2

:';ropwr se to the m2§ture The ggﬁgure is ststged for 6 J?os@ts [err]. _ose40

55

35 32.803 : 28.156 0.1193 -0.5379

The size refers to the width X height of the tumour. The growth rate is a difference between sizes’
60 compared with that of the first day of the treatment. Antitumour effect less than that of compound 7 against
DMBA-induced mammary cancer was observed with the compounds 2, 12 and 13.
The effect of compound 7 against rat ovarial carcinoma and mouse uterus sarcoma had been tested
against transplantable tumours uusing methods described earlier. After two weeks’ treatment with 100
mg/kg, the size of the uterus sarcoma was 30% smaliler than-that of control and after ten days’ treatment
65 with 8 mg/kg, the size of rat ovarial carcinoma was 20% smaller compared with the control.
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5 %hen 250 ml of ice-cold water and 750 ml of cold 2 M hydrochloric acid
are added. The precipitate is collected by filtration and washed with 3
water. Finally the product is recrystal[déi d,"%rom et hanol. The yield is
36.8 g (81% of a product having mpo % err]-NVR-spectrum|[err]:

[err] 2.32 (3Hne $Hect 8 dofpbddd. 2 bdainsBirahdpibridBie brbstatle: BRinbMkIwas meaflirsdCas(debbribsd) .
7.16 (2H, dgarlier..TRd sitebdflitheymour aftdd 1£ ddvis’ tditment viithaBipb&und 281 mg/kg) was 29% smaller than
4- [(tetrahyt!llﬁI y'reemn@l | ) oxyl - 2- phen I- - 4 nmet hox phenyl Ybutan-1 -one The

conpound s X vafes etpdoThg cligyical
tet rahydropyrsg,%\ ?01& in éEBT%{Pf:Q"HSt g n‘bﬂg %?‘%g?mg@g f%ﬁ"?"g"tt%m"

procedur e descrk aMr £be réd in oﬂ-5PJiﬂm-ElmerR 24A or a Bruker WP 80 DS instrument using
4- [ ('t et r ahy TmS psjintamaiZefyden aaxgﬂemkalzhnﬁs [5ewpy).- The (etterse htany phesugéd th intiaste 4 singlet,
(RR, SS and RE‘bBEI"I’Hﬁeﬂg Sﬂ*’S‘UR‘M'B t"ersem&p eqtiany ternymberrat hﬁragoremsomalso
resi due offt HPRtdiashsneg ﬁtﬁ’%’ei“%‘t"éﬁ Ke2ags MR BFalsipo irest inlet BRcifsy ianizgion valtasky
t he. procedure described in Exanple 1(b) geakhife { RS, SR) -i soners are prepared

f r okt he evapsiuatkingdropyesn-zimexyhlaiphatibuansion® (a) and 23.6 g of 20
bronobenzene iAmixyuge mm'nyeﬂm@rof aeso z@ﬁ) w;m@hMGn-ny) ester-protected bromo-

1, 2-di phéﬁyﬁthznwleoﬁeﬂ% M Ghiogie)p hygogxide galution is
en t hed
( RR SS) - | SO ﬁ\dh:ing &gudﬁf m%r}?mtﬁ\fji g)l lggoé‘%e’[\ fl h§ |e|§ |ss0qu ;c:\rtl&:t\llzas bet
(RR, SS) - i sORIoRy |dsrab&&@@% kyf%ﬁ&pdr e procedure descri

in Exanple 1(c). The product is recrystalli zed from tol uene. The 25 i eI d

is 13.9 @o(h0Ytievrabmdrdesandn )enmn?nmwmmﬂ gloduct has mp. 124-6C.
T

i T copgditions byyajio 3. 6 fm u

[err] IIImRZ c?yﬁﬁé&}?‘- %?H%‘il S\SQ ? ﬁf aﬁg'?‘m ingjn
( apor hyd of ed r n mlxture is
( SR) - | SORgHURedABE2 NITAP BbSHsh fxﬂ:?@ hRuRY #Hi® h btLRked rseﬁh aﬁfmomum chloride. After
( RS SR) - i28 0 sieaking. ol @xganizdayienis sépaatedblheiertrdciinn is cepentavbwithaathes Thérthe organic layers are
(RR, S9) - i soﬁ%!?@"*!ﬁt?ﬁ‘?/é"ed'ﬁ‘!@’ 5]91"9@)159 atd. §inpllydhesofvant|is evaepretebm t ol uene. The -
yield 30 |§ &a&ﬂgﬁ%{ 4- et hoxydesoxybenzoi n) and the mp. of the
product is I72nd o%ﬂﬁﬁ& §dRel (B i hissolvall frl a indiie &o%!ﬂm;r%)«wo ey gf%béc?tkh

t, 3.63 (@E3Hethaol, 18 g&ﬁ cérickhtrated, sulburié acid 76 )} obwiitdr. TRd-mixelyre isCstitted for 2 4t kébrh
7. 65 ( 2p¢mpg(§ ure. Eb(qa_ tion 5 r@@trallzed wnth 2 M sodium hydroxide solution, after whlch the ethanol is

nm,
2, 3- di phenyPYapet tfd P%P’B'E'L&’h's(’m“ ngty! ace ¥ acetate
( RR, SS) - i S0 mtgg ﬂ& Egngé?% \Zﬁﬁm ﬁj @@EO%W is re ryst ized from
RRASS) - worrewa- e s Gl i 762, B SEEAE R, m, 700
descrl bed | (RHBEIAND] e 2 The product is recrystalli zed from i sopropanol . The
yield is 16.2 g (49%from desoxybenzoi n% and the product has mp. [err].
[err]- NI\/R—sg’gg:} e:FJh?: err] 1.90-2. 6¥MPAE ), 3.77 (3H s), 3.80-4.50
(3H ;ﬂé ri MQ#& 1 4”—&0! @tamez alé?deéc%b’ed gl) Exa M%re%’i&olved in a
(Merr], 13)7\!)(“2&-80“( ﬁﬁofégsaute elhbgol(ﬁ:ﬂl of cbAcentrakétBuifurik@ 5 mi Bfhwtet Zhen
77 (50). Ththe(RBuEr) stlrredjfne:f Isat#5°. 'pteeqnam@ds deutaiz8with 2gvlsdidaum hydroxide solution, after

(RS, SR) -1, 2waisc oo is eaamm% t'jmﬁ'ﬁees'dlée 5mhepro¢mtsnera§e¢re; toeeneer
aS\LRR S gﬁ”&g ol %\/ produ aT 3%1 &W §§
| sOners is pe fh eval sﬂgsé(gb@ A 18 89K, %) 0783 (2H, da).

i sopr opanol . The pr eci p| tate consi stl ng 45 of (RRSS)-isonmers i s renoved by

filtration. E)g%e not her u|o1rb IS evapor §$aed>leamd the evapor at ion residue is
recrystal]i 2 }'r the g,? %EL {9\

-triph ve [ h io
vt 13, 1. e e R P e el e
(3H, s), Qadi '(‘:Erb te s@lu dlitled ) exchbs in tofuen RBiuene
dd). 50 soluﬂon is dned over sodium sulfate and the solvent is evapordfedaﬂﬂpd wotﬁlca)s recrystalhzed from

1, 2- di phenyPq o 181b1;fceﬁuamld 283 7) - i :
(2)- 1I FZ) en%heug m}éﬁﬁé ?ﬁ}"ﬂ, 4[92% % ﬁdadp_% éﬁ%ﬁg@éﬁyﬂm s).
di ssol ved in _

b) 1,1,2-triphenyl-1-buten-4-ol
34.2 g of 4-acetoxy-1,1,2-triphenyl-1-butene are dissolved in 200 mi of 94% ethanol, after which 20 mi
60 of water and 45 ml of a 20% sodium hydroxide solution are added. The mixture is refluxed for 1 h. The
solution is neutralized with 2 M hydrochloric acid, after which the ethanol is evaporated. Water is added
into the residue. The product is extracted in ethyl acetate, the ethyl acetate solution is dried over sodium
sulfate and the solvent is evaporated. The product is recrystallized from a mixture of water and methanol
and then has m.p. 117—9°C. The yield is 23.7 g (79%).
65 TH-NMR-spectrum (CDCl,): & 1.34 (1H, s), 2.73 (2H, t}, 3.05 (2H, t}, 6.90 (5H, s), 7.11 (5H, s}, 7.25 (5H, s).
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~;.-.-,_:-,thanol after V\:hl ch an excess of diazonethane is added. Wien the reaction
‘ﬁ s conpleted the solvent is evaporated. The recrystallization is per Bar med
frompetrol ether. The yield is al mo& 098a8#5t ati ve and the 55 product has
‘mp. 121-3C. Jer H‘?%Btp% -%E elerr]: [err] 1.28 (1H s, 2.73 (2H t),

:(3557 (‘2H, tf 1‘?’.sy r:t?o '.Eg ﬁl%léondiﬁons Go. 890{2ﬂ-tnéhenyl71r&§an-¢(t5k|'e dissolved.iR9

S) . MSjoomidf 9By cMeeTH’e}r with Sirring & codiNg Yhe rliRtlire(oh9e, 5710 of (4@ ueneduMfoni¢ AQ?
91 (60). ( Eymorsieimes0:mitofidry (uﬂl@g;&re aq;letpdr@pg_lpe@ thq pixture. The mlxture is stirred for 6 h at 0

E) - 1, 2- di phien 501‘1 f4'-°ﬁ M. bydggeht réce%cr tel
Eh)e sane rrggg\g gq%:', e ?Qﬂ ﬁ mﬁihe lrcm"":t‘\”'(r:m %@3%&%
(C Qlj)f 232 s i

[err]-NMR-s Sth i (28)1), 382 @A, ttabbrsa)s; 638 GH, {216 (2H) 4),
3.81 (3H, 37.21 GH&Qﬂ 3, diL4H, : )-isomer mxture: The reaction is
per for rred"under dry condrtrons Fi rst 34 8 9 of 1, 2-di phenyl -1-(4-

met hoxyphen 1 4- d o 5‘5 of acetic acid
anhydri de. é};\ §, f 2%"“ ‘Séiét“" "°*‘é‘;""" eﬂ" 78 5854 e b 201
2 h_agt 100Cether éctéthir Gol ont”rQ;ttoltI&ﬁbbaﬂlﬁéai sexihed (nTtxampid 1(ab.Nt er medi at e
S ure (g, E) - 4 acet oxy -1 2-di phenyl -1 gﬂnrret hoxyphenyl) 1 butene % Then
200 n of 9tt)%rLttgtrahvdremmft:wsZ myle#ﬁmﬁmvﬂ “ge %) and
S0 U by e L rzr t:tt Poark a1 ot
is refluxed OJS ﬁ ed ﬁorﬁ'% drafd réﬂidﬁbo a%dﬁMCHiéqula&alzesg of
.aci d, aftzer bWﬁioBéhz& @n%bﬁﬁé)hamﬁr&wa@ssm rs dbAteer i s added to the residue
tand t he product -is extracted in ethy I acet ate The et hyI acetate sol ution

|s dri ed ove)r1 zs@meavh%rnretaeemm"ttu %ﬁ %@ Th&s Yishsl iaf
pure S ﬁﬁn :r;“"tf:' e ekt
evapgsa Nﬁ ah&! Jdma; mlpxizae°cof hexane and

et hanol (95:5)H. splaéknﬁw Q:D(,GIEI)/@S axs, (28) q), samtm 3k 8.70kRHasI@@4 (1. dd), 4.78 (2H, s),

-brono-1, 268 zH.m.(kﬁGrt%t Idbxyphenyl)-l but ene _
Z> L 2 dip “ir i L rance r";{g .ﬁ@}f%tgggﬁq. e
bf dry acgt
Ear bon testgrasbrm&% f:mna% !

il h at roomslse-npss(amﬂllheﬂsihm sld)l vent is evaporat ed and the evaporation
f esi due is dissolved in hot, petrol ether i nsol uble material is

fenoved hy tl‘zrglc_gﬁizgié El_ ekle %nr]ﬁetret%%fmz%ﬁéﬁgg gked, and the evapor ation

Q.
.d3@2+5 b), 8.54 (2.0, Gnasmitsr 8.86 (Mg} t), £750LH) ), ersrerel-r fdor

' ESI\gtﬁe IS e@éuet&QRﬂasﬂdﬂﬁ{erd Sbtaifed/ing
v 68% havi Ng@xdimdile 4bPsdeording 50 the pr &Htlir &pﬁ(ﬂxémm[zeﬂlie] profier Is] re@ysiilliz¢P fipm

%), 3.28 (2ldopiopanoBTheryi¢idld,162),(4984 fem @ Qﬂdva?zomﬁamh prﬂucd as nmgp. ﬂ?ﬁ;—g ié

i 32 (5 fos% WWMMW@QQW § MAO—289)(2H, 19G77 G 5). ;mh 66 02 G4H,

-100) 91( 137 312 85), 135 (87), 118 (93), 117.(100), 100 91 (42), 77 (50).

. 2-di phenyl - @4R§§ﬂ§@n@‘§lﬁgﬁ(¥w F(I'Eu%rﬁﬁ(‘g SH-(RS, 9&)-1(2%&» i1-1 aR)xypgtieayi)butane-
{RR SS; RS, Sla)mdrsromeeam ¥hkHeR ad RR[SSBIGT @S abave,naftaSwiicty: olxtge nh@ﬁﬁﬂﬂ@h'yﬂ@ §$ird
8.8 ¢ 015} 544sobtersz dbtainadcting eyAm enmwfe?@-@(wﬂtﬁfé%egr ?Qgexg)ﬁ%m *\?F"g’é?g%%ugw
: le 9 i8PNeryis fameve ! Z g,

i vin

-‘7% of a F‘?‘Sgg@d@f EL g Seid Oﬂr GlsoC@ B8 G118, QOEEH, U 85I 45
.arrs (RR SSioHf i err]- spectrum[err] [err] 1.88-2.24

{2H -33(2H t) 385(1H t), 476(2H s), 491 (1 H s), 5.07 (1H,

E) | 6. 62 ha 86 7 49 (16H 7"' .7 65 (1H, dd). Exanple
p a) 1,2- dl Fﬂh 120?;'( -di henzgﬁf =1- n&;& ! (séeZE)@a%IeE)lﬁ% dlssolve-Ehﬁl
Z E) -i's OnMely, Iu fher J/vﬁlcl'p&?&@é'sg . When the reaction is completed the solvent is
L, 2- di phenyl TROZydrgBa RinRA yd ;)eb‘uﬁmmih, p@trdll etfler. The yield is almost quantltatwe and the
g product has m.p. 121—3°C. .
H-NMR-spectrum (CDCl,): 5 1.28 (1H, s), 2.73 (2H, t), 3.57 (2H, 1), 3.65 (3H, s), 6.53 (2H, d), 6.80 (2H, d),
7.15, (5H, s), 7.29 (5H, s).
MS: miz 330 (M*, 79), 299 (100), 221 (46), 191 (70), 121 (46), 91 (60).
(E)-isomer: the product is prepared from (E)-1 2-d|phenyl-1-(4-hydroxyphenyl)— -buten-4-ol (see
" 60 Example 13a) in the same manner as the corresponding (Z)-isomer. The m.p. is 107—10°C.
1H-NMR-spectrum (CDCl,): & 1.31 (1H, s), 2.80 (2H, t), 3.61 (2H, t), 3.81 (3H, s), 6.80—7.35 {14H, m).
(Z E)-isomer mixture: The reaction is performed under dry conditions. First 34.8 g of 1,2-diphenyl-1-{4-
methoxyphenyl)butane-1,4-diol are dissolved in 200 ml of acetic acid anhydride. Then 30 mi of acetyl
chloride are added. The mixture is kept for 2 h at 100°C, after which the solvent is evaporated. (The
65 intermediate is pure (Z,E)-4-acetoxy-1,2-diphenyl-1-{4-methoxyphenyl)-1-butene.) Then 200 ml of 94%
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(ER SS:RS, SR 1:1) according to the procedure described in Exanpl e 6a.
(The internediate is pure (Z,E)-4 _ _ 34
acet oxy- 1, 2- di phenyl - 1- (4- benzyl oXy085\875 1- butene (Z:E, 7:3)). Isolation

of the (2Z)-isoner: After the h dro Si.S, St tl&ﬂeegydmmetea;&,ai.eﬁmdtas

coll ect egthmpl i ? % %‘: mﬁed h 2\ GYrschRbit bdd ciftérwahich the
gi;:@ lsa r ??&E o @ product ifiextractyd in etbyhaeetgte TeaAt ned,

t ol uene- F‘Eﬂ“’%

mp. 14 o%&%&l[ubl Bﬁlfa&l’ahi! the E@an] is vap@rated. The yrg of the W@g%qé
3.57 ( 2H,thJ| oméi's % 1:3Hm.s 9] —8SBL) i tltqy/e THe Y g ?p,pn :dlu %W(Sg 30
(SH, s), ﬂxeibo(wanesgnd ewol (%1% a0 8 )f?f( °ryg ° i 40 Isolation of .

the (E) -| sorrer I tpﬁ ,m(grol yS| s soluti on anot her.
preci pi t & g ':;L Lb&p@ﬁy%  beted abw.sgq,wqdmaqoponof dry acetonitrile.

Recr ySIoathﬂ’- trqfhert oﬂ:hae i 4satge:f tarmtetob hile fisping %g"'" A
2.0.9 (5% c&ftmﬁ efo E -at r@om%_rnpemu o r éll‘.i % p EI’ r]
' 1 30 ( 1H, dlsgolved2|n7lg>t (pgtF?' 3er n rq; due giecfvi%%sedgoegn yiefd. 031411-: Eroﬁﬂct (stG.P'Ig )

4 chI of,0- ‘ W%Q,ﬁﬁ mkddb waﬂmwpbmwi))s-suabus)e&ﬁé (K*Zd)aﬁﬁp (pHy. d). 733 le"ssdrrrer
40.6 ¢ of7 d| phenyl - 1- (4- benz ony Ygé 1 E)ocu&ten 4-o0l are
di ssol ved i ms4@ 393w (Mir8p), 3%9e(§’iirﬁ2ﬂ ) ég” msgd f triphenyl phosphi ne

and 76.9 g of carbontetrachloride aregg ped,. The m xture is 50 refluxed 1
h.. On cool 4 alRB(RAJSE; RESH)I | tered of f an
recrysf % F{ 'ne‘dg'%%%’gt h(kaﬂtlusekeim(ree fieth. B.Q 9 99%8"197“ ﬁ: b %,
mp. 115 bg.@phtmné]aewmaagspecmern %‘ escgu gg Ez*ag‘g'e c(2H
t), 4. 91 fetkdrmes) ror 1aigpng. e d 153288 °h 8 7 32 10H .
VBT 7 4Mﬁam_s6>o(h ogner 8"3‘ 188—;24 QA),~:5§(2|(|@38§(mr476'ittes)(4£9umeh'éﬁ7 | s
preparé"d ST}',@;Z (Zuuwasm-tadimw The product is
recrystal é rom rret anol The y| eld |s 35.2 g (83% of a product mp.
91- 3C. [err] NI\/R—spectrum err rr " r=(2H t), 3.43 (2H, t), 5.06
(2H, s), @l BBd'ﬁhe‘M gﬂzyl fii -diphenyi- -1-{4-benzyloxyphenyl)butane-1,4-diol

1, 2- di pheny g % moﬁ’ ""f{éfi} eauaela Ridd EKkipbie Ay IThb intemedliate is pere & EI4RR
21,2

SS and RS 1oxgphB)f1ciursael (28 A &) dry conditions. 2.1 g of

li thium al umsélbtlbmohth I(z)dsemand 50 m of dr etrahydr r aGidel 8 a
flask. The 1B8aed? the (hi'drgivsmaﬂm db‘h P“ﬁe 7%§§ft (y,_,% %@ﬁo'@mﬁ‘ ?E‘r:ammﬁ& '
addéd d; \ahi Irecrystailieed f ta'Her'e ﬁ’%f taﬁ &1 (84, &) 4.9052+8 5I(5.60T2HE dE 68T (RHL.GY i S
conti nued 7f1g gg Ha roomterrperature Then 26.9 g of

4-12- (N, N-di )thpmd)benzophenone in 70 M of dry 65
tetrahydrofuran are added while stirring. 23 0 095 875 The tenperature
i's kept4oat|s¢{|anbn}xftdelr50- ?fhe addi ti i@rrhéd, which isddlsd @liectedtive
reaction nx(are "i"‘omFiP Bl tﬁﬁgﬁﬁﬁﬁtz&}' rg%%fmmmmewmewbpf ?tﬁ*r
and al umi nf s precipitated and filtered off. hggj_.’l&rﬁagh
transferr ea° @_amﬁapa{rahl(mraf el (1Ha el 2. 7h@H o) G&R 25: V.58 (2H: @ arate
a%gous.asl ayems: a\/ﬂosmbét.agﬁpﬁ extract ed with 60 nl of ethyl acetate. The

ordanic | ayers are conbi . odihden sul fate. The sol vent is_-
evapor at ed? "’I(‘%E’“’r b%’ﬂ@hbfg o'rﬁg' "°“’§,§2‘§ #) e[%ﬂ) PM&‘:Ene;(mu gbu;emeqr arﬁw@sgjyeg g

er
(68% The e G (32 B glonéip keayiBhdshine S5B)6.9 aptka(bRS -;g :?egq@;{’f
(RR, SS)s peaﬂr.xehelmgn emnghmofrﬁsams%mes engcy ggfg ‘gfsa NZ )
93%) of roduct having
| Ve N sghsllg-épectl)'uomigbcm 52,91 (2H, 1), 3.41 (2H, 1), 4.91 (2H, 5), 6.60 (2H, ), 681 (2H, d) 7.16 (8H, ),

7.32 (10H, s).
MS: m/z 424/426 (M*, 7/4), 91 (100).
55 E)-isomer: The (E)-isomer is prepare
recnﬁsta“rzed from methanol. The yield is 35.2 g {83%) of a pr
1H—NMR-spectrum (CDCI,) 5 2.97 (2H, 1), 3.43 (2H, 1), 5.0

d in the same manner as the (Z)-isomer above. The product is
oduct m.p. 91—3°C.
6 (2H, s), 6.83—7.48 (19H, m)

Example 9
60 a}1 2-dipheny|-1-[4w[2-(N N-dtmethy!amlno)ethoxy]phenyl]butane—

rformed under dry conditions. 2.1 g of lithiu
tetra.{\:z::?:::\nalrsep;aced in a flask. The 13.2 g of cinnamaldehyde in 50 mi of dry tetrahydrofuran are

° tinued for another 30 min
keeping the temperature at 25—35°C. The stirring is con
agdr:grvr:h;;errf;g:ggrznql'heenp269 8 g of 4-[2-(N, N-dimethylamino)ethoxy]benzophenone in 70 mi of dry

65 tetrahydrofuran are added while sttrrlng
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‘Isolation of the (RR, SS)-isoners: 10 Recrystal lizing the product above.
fromacetone gives 13.8 g (34% of the (RR SS)-isoner pair, mp. [err] 39
(fromtoluene). [err]- NI\/R—spectrum[errkaF[%%%] 2.07 (2H, q), 2.33 (6H, s),
2.76 (2H, t), 3.34 (2H, t), 3.86 (1 HO 10 (2H, t), 4.76 (2H s),

6.80-7.25 ( 12H1Thg1emplra§§e (s%&at £ 55—455@ Lidng W Qditoh EafeRStirring br & $ QEBE°6 thelrgaction
The acetone rR&di@lis bouietdint SV Al lof 283 adpiMichiue] chibiRfr $66AiaN, | dndi dngnikibe mmxnhues
twice from an-etnmtaedgmwelseréiidif g (13% of the RS, SR)-l somer pal r,

err] (from toITl!?eﬁ'e' te' fteFlIM‘«ls& 2ting fumn rga vsgep E ousiav

[ I"I T O
" o%hh (o Eag s Eg Syt .s&sE} qE LA e ef,ﬁed?;iisezi

, 3- di phenyl d.&er{eﬁk{eQm(th:B&u s} net hyl am no) et hoxy phenyl tetrahydrofuran (RR,

SS) The corrpoumhtlpsophe r88l-isomers1 40.5 g of (RR

ISS) 1, 2- dl"bhemﬂ N°Nl°ﬂ?*}m figm a?ﬁtwe)géffﬁ&?x%ﬁ 134"6h%frf9# FBUISiRamer pRifg
gl n the sane el I

that 15 m OT) &ﬁﬂﬁf! @b'PPQ%th ﬁ)z?s?Yé&gg Liels {e)ad;‘i%:?mi 386 A1 HEA A0 (24,

iRecrystal | i zat ||£mhtubcs<>pﬁé msrsmakofnmm et hanol. The yield of the pr oduct i's
'29 8 g (77 ha‘thn tqqrp ot eehqu rabgge is evapbqqem\mcly bizingthe feeiye] twicp frpmnjacetone gives

(fr
ot »y’;%g B AT
(5%, 117 (2 10) Exarrple 10 30 a)

_-,-acet oxy=2d, B)—m-qﬂblﬁﬂyﬂz-[ém[(l‘l-l\{-cﬁméth{{l%ldo)albbimhmvﬂméiwﬂhﬁx ] ] - 1- butene
'_._ Z, E). The redheicempdugd | @rqpeneﬁﬁem&ﬁéerofﬂiﬂ SYdAdlinheewrd-[4-G-GN.N-dimeshylagminglgthoxyl-

SS - orP ]bu d I ig;t T As 2, 2 -triphenyitetrahydrofuran in Ex mple 2 except ttat 18
N N- di n,ec'%w a?ﬁ:ﬁ%atje % Mf:f‘ ﬁ tead of Elml R%i:rysfalluzatlan ngrf(Hned Frc:r(g:\1 gtehanocl; The

'ﬂ=; id anhyds ml(oocm i3 ﬁa:k-z smm IR 1238 (GR 4)) 2968i(2H, 74.0242H, 1103, §88+48D (3H,
fhere it is kmpwm ldl 7.02 HeH, sk, 7aB2H1, @H group i s conpl etely acetyl at ed.

j4- acet oxy- 1, 2-M$:pwafs7 (M1.-3%4{ 269 (SN Bh 5H1ﬁbfg{)%xyl phenyl ] but an- 1- ol
is obtained as 35 i nterrredl ate; mp. ofgfhe (gR SS)-isoner pair is [err].
._-' le stiggi gﬁt-&cbl%xf LAGbAAR (N'NSdimaryl mBEh@aWhX*yl]Qtﬂu@'né geei.n 50 nl of
cetic acid anhphdrdagt n&H’;ﬁrf @ Undet drly edirid tlonsT hoes g dfieitiiar (RB, $S5- ot (RS, SR 2eiphenyl-MHi45
genper at ur e 12N, Ndimsthiiamsinglethwevintheiyiibsaresior- dmledd 150h@ 1of dcetig acisicinhydride,ars @lgeaddn a

ol ution is #eRtethe WmasrEueds - ﬁdetf" ﬁﬂ? 'Eﬁﬁe i the p’@"éﬁt%@ pjif) completely
: -1- -1- obtained as
l Lk.ne I;]e ?&:ln EPE:EQ :E/, m ga rleé?i&ﬁ rea ?o}{%ﬁ)ﬁ S30 ml of
vapor at ed. { W‘al 1:50 Cf ngtle atié QHdeE@ Xfﬁléﬁ@e C2THe stirfingliiv RBhtinl@t at\this
flie m p. of 'tdhﬁoe(aﬂx)e fo8 @ AETheissivetd is evapotdtedd Mggpaivesbdiurmosrtiohate salutioe $paided ingpxcess,

) al cohol rp\@fch EMIP uqtnea@qgtep@ talggqg Tﬂg lution is dried over sodium sulfate,fand t(he) solvent is
rat titative 7S
L ot o, g’f o rgm'e Ao %ﬁﬁimﬁg"'@?"}a LT £ A
- acet oxy- 1, By ﬂz.aibmym {42 (ﬂﬂamétw,nmnﬁlbmbtwﬂhemmme)weﬁ&nwhrEhenyI ]-1-butene
Z E 2:1) in theousanEharampaumdisprdpared fromas.pb efigl E) é-amuxmfzdmbbnvl h[mW@\eﬂﬁl-
I The vyi el emes@eanevlgmn@l buteng (&E 311) intthe fﬂmﬂj@eg% %rcaqem"ﬂf enfée! ) Examgle.
'uéﬂ‘[ It at I ile * '%EZ Igld " '%3 lﬂ# hﬁyéthlil F‘e[::( |m thyla 1 )ethosxt;l;‘patxnetnytlv ane-1,4-diol or
g 2- di phenyl 387 eEzé‘-d igfrii 5:{61:% )nﬁfo aBWr&G@n kltderqt-!mbS)(B’r (RS,
.8 SR)-isomer pair) are dissolved in 250 mi of dry ethanol contammg an excess of hydrogen chloride gas. The
Ji.3- d| ph Rp?” -nﬂxt{"’#-l{ @ﬂ-(w mrduhmw mm9 t!!@heveyp tedfy mpuse ptih tﬁ*weﬂ%ﬁomers as
o her pepes s T e R e
Ht hanol cont % cﬁaor K S?;é ) ep m'scﬁ ﬂ lid Hfedd5ber s n@ ti\egsolvent is
_efl uxed for elapdratsadr |csa eAiktubsSof tHAGEbNRWAREI21) ch ua'ﬁutﬁw&twfme eixtirh Contals-as
dnd (E) - i sonempuriasabol 5%\ MHFHeWHMGIZSN,Ntdbnetlwlmucaeth@dlphiwﬁtetmwerom be

| ber at ed 5§ r om Rowge %gﬁf"bef @&rﬁ& Ui peenylr- [Hi;e‘NfNJ‘l’]' AL

lesi due is sg E% E@@I P{‘e é"i,? fﬁ?ﬁ“ﬂ?ﬂﬁf %:»,;m WJ' Ai'ffm. S’EJJ&.

fase ‘i s extr %’ Gre is ﬁra@ ith 8% ls8d bﬁde@ﬂluh dr lch the
dver sodi um spbddhansaex&aded.he:hslabetaatrhermheumwamiteeblutTahes dfie@ bebr sbditnh sulfaiexahd the

df the isdee rsglv(nzlsEv@om)em The %@l& of the erixtupeof isgomersiZiB 1:31 i gusntitative fiuthe mixtuge contains
i;rrpur ity abodf about 5% of 2,3-diphenyl-2-{4-[2- -(N, N-dlmethylamlno)ethoxy]phenyl]tetrahydrofuran

25 digheny! &“’iﬁ&fﬁ- s e T

Route 3: Eit h m (CDCly): & 2.23 (6H, s), 2.60 (2H, 1), 2.71.(2H, 1), 3.53 (2H, 1), 3.89 (2H, 1), 6.53 (2H, d),
T, 2- di pheny| -sb8[2H, E1127G2\L5H1-s01|7rml(5wk)am no) et hoxyl phenyl ] but ane-1, 4-di ol or
38.7 g of

2, 3-di phenyl - 2-[ 4] 2- (N, N- di met hyl am no) et baxy] phenyl | t et r ahydr of ur an

either (RR SS)- or (RS,

rver

e A TR SOy e, - 2t o SRS BRI e




-;—I sorrers) ‘are dissolved in 250 ml of hot concentrated hydrochloric acid.
The mixture is stirred for 15 min at [err]. The cooled mxture is 36
neutralized with 48% sodi um hydr oxi d& G958 La'tTE)n after which the product is

extracted in p r}y &gﬁ The‘ Jﬂ e é/ etatte sf%ut on E% dlr}e'g ol
olatio omer as t ochloride sait: mixtur e1somers { 2; ro Rout
sodi um sul ikt Bconcantiat am%af o 201G adtlod e DlvehtAeavHRokithd, €
of isomers aadihk rekidds .slr&nqem&hltw,aéﬁdﬁeethaut 14, @(zﬂ%ﬁfm%oﬁﬁfﬁs&th&%lbﬂﬂaHﬁﬂ By
about 5% ofobtained, m.p. 166—8°C {from acetone). The hydrochloride salt of the (Z)-isomer can also be prepared from

2, 3-di phényl'e "FE qzbaewfwmm“gyﬂham"nw atRYX gegfﬁe qrtle#\seﬁwerw\!rﬁ% Then
0

| sol ation g¥d idg the solutigh.Finall ¥ep
27D o e S B L e S e
(Z)-isomer acéorebinaistract 23%mqathelawo&ﬂﬁde £aﬂtro|f {re hYiRomBEsHE 6uﬁh{deﬁ1rp] 2351-@1Q. ]‘heZ(E 3

(6H, s),102. l@ﬁ\e( Gl be tl eratéti fﬁbln 2bgit by the sBm& Brethddtps wih, thamBBirg ¢f omers, The i@ of Be],

o the (e ,E%'em 31}% abr s et e o DAY, O

(Z: E\Z 1) from out e |sso ved i n et hanol and an excess of

concent rat eﬁ&hyd&s—mehimmw1 @ag2-oi, N-gimathglagtinojEthexydsherajt- bl.ltéiue ana@.at ed, and the
resi due i s re@H-gpemer Thezmﬂqr\np perfofmesimnderigancohditicns. ‘84 B392-dipher(y Mrl%-(m&r!'- as
t he hydroc EBPV “i%q: dP'!?“ ?ﬂeﬁ°‘ 3 ‘i!iss"Wﬁ‘B'"a%""%f '%f P%%Z’ft thtm“"

- rige W) a er, Cl e
hydrochl ori ec taﬁl{léa et bﬁ{ tp a?lﬁﬁg) g. (5
(2)-isorgr 1%5& Qébaﬁé(@am%ﬁbér:ﬂe Qédntmtmngswm ca lutichO4FRF whish the base

di ssol ved usnexehdnanmtolueﬂ'm T thlydfe@genbnohd!rmﬂ amhemgasvenss msaraeld Thd ineetblaie has m. p

The ot her 33%52@9 Wwe*'ec' 13 £ B0r & B£8R PP e Sp bt LS B
t her
the m%) -%S 67b sé&,’[gm /3f gfi(zg,hgbﬁ@bvent i s evaporated. The evaporation

residue is r eme)b&ﬁ@dcidlsmEdnfbé ﬁﬁbﬁ&ﬁis@ﬂlﬁwsmﬁ gf the §2)sdm¥) asQffrek B&se are dissolved in
hydrochl or |1Eﬁamezimrn0€cetbhﬂ3an .3 g sizitde aciEraes dﬁsblmdnletbo mrpfpvaﬂﬂ 3€eto?€ Th%’lmtut(o By are 10

i somer can cpfebing mmm'[owed@ by fifteg )
i S T T S S 3£ ]

t), 2.78 (Ibbrat"ad frod tlﬁ?satB'HheE gme rAaridbr 4s2ivh cd‘rr)aspoﬁdlﬁg (Z{-iddinerdi} hasﬁ'n BAeaf-THiC (189

7.10 (5H, dpxang). 21 (2H, ‘)g N%

4- chl oro 1, ’24f* gpecteuny &DEIR: 3 RiSNEH, 2t (a2 90 j2 %MK%B—M]‘%‘JW@(Z
and €Y. | formed under- dry conditions. 42.4 g
of (2)- 1 9- dl"g' enéﬂwmfﬁf"r?’é Ki?ﬁf’ 5% (%63,

met hyl am no) et hoxy] phenyl ] - 1- but en- 4- okxape i ssolved in 250 m of : '
chl or of or ma)‘!‘mnvlm 18 helﬁvllturﬁndrpylb chlorj de are added dropwi se. The m xture-
Is refl e%ro ethanol acc l’dl ar dsf:ﬂrd?%sﬂ;arg ,%a? Tné?‘ \&ﬁ? ¢h® tghg WG‘W progscted
recrystalli 7oy ?hrom e?h acetDa’t P 0 e hydrochl oride salt is
136.7 g (83%Y 4-béhapoxyd(2- d:pBQA/lW[(Jtmy&a@&nczamo%hhmantat.ed (RH,®8).t he salt with
1 M sodi um caTHecpmbaind islprepared from te@vapatatiohresithe dbteined insstep){d) pedbI8&d of retrahydro-

t ohugene # TR¥ap-Sivi athaepeatactsd pirPmoghene| asepreingitor thpraesdye descrieddn Bspwie '@k, The

free base hag, _J,%%ﬁ],gnl ﬁami"‘ pectrum[err] [err] .
2.27 (6H, ﬁT%ﬁgyé %pareahggﬁ?%éhvn tioR anﬁe)hm &es%) (a'e)Jdrdlrtg) 10 fe o4
(21, d), 6p7d&ec(u2d—ﬂesd)>ed»7:a5m@5Hc) s), 7.31 (5H, s : MS: m z 4051407
(M-, 7139, (9,712%&20) 58 (100) The CItI‘IC aC|d salt can be prepared as
follows: 4 13 # ed b 127 {7_1,

v n ¢) is dissolve Io en of 5%
war m acetora,maamcﬁ-‘z’éﬁh?»ﬁ&. u;f’ @ﬁ" ’iﬁsd’? L Srfak 4 o o m‘r'd?agen
acetone. Thendsphers hrﬁmsnﬁé@nﬁﬂﬁiﬁbfﬂﬁ ogénCis lcorRumbd tTHé eatuﬁst&u mfawacbﬁt mhecswem ishe
ci t r at e,5 mepapofa@d, dhQ BE, residsie csatvlstamzeddi'otnyolﬁenleﬂmamald 5. 127 ) 38%sfonme desoxivhenzoin) of a
conpound |§“15"F"é ‘éﬂ)‘“iprtﬂ?"""’c
(E)-1, 2-di %Q )W7%%Q)dpf?€?ﬁ§” %%)(é‘? Hbf@? (1|'!36d) 4.76 (3H, s), 6.76 (2H, d),
phenyl ] - 1- but en- 4 o %he same nmanner as the corresponding (Z)-isoner.

The hydrachl ori de sal t i s crystallizedetanpra 2ol uene. The yield is 35.8 g
(81% of a2y§rmggw-2 Hehwidrogynireny! et @®d®@ran (Messtmgé)sc%hh be lI1|(bterat ed fr”(gm "E he
SaEt int hq 45 iol accmgﬁgo the :ﬁ@égsgég ge'f;cg %@? éﬁxii mtgte is us‘g sol ent :Br:gth 1c

(f E om extraction stage. The product is recrystallized from tsopropanol The yield after drying is 28 1g(89%) of a
: 65. product having m.p. 137—40°C,
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hexane). [err]-NVR-spectrum (CDC13): [err] 2.34 (6H s), 2.74 (2H, t), 2.97 _
(2H, t), 3.43 (2H, t), 4.08 (2H, t), 68§g ézio 35 (14H, m. Ms: mz 37
405/ 407 (Merr], 7/3), 72 (19), 58 (?O nple 11 a)

4- benzyl oxy- 1'Qadmahmybrbtr¢m05)1aomepzé@(2H m), 3.80+-B45ABHIPOLATTD (114 spseaeﬂed f.010m
19.6 g of dagbs Ban2bidi and 21.5 of benzyl et her-prot ect ed br onoet hanol
accor di ng to ﬁ ‘iiu;r:ef@ (1996417 { §) ?gz y anprated. Th
5 benoyl Gy AT 2 ot R FoR b st et g
(RR, SS). |ds p epare rom t he evaporatlon resi due obtal ned I n
step (a) and Ss—awrg-seéctrnrat(cmpdrma 854HE2.50PIgH, an), 3:754.48 (38 mprarsdei,edl 6.41 (2H, d),
4- br onophen®80-/cAsd1oHi mp 763 (1@vaddpr ocedur e descri bed in Exanple 1(b). c¢)

4- benzyl oxy-1, 2- di phenyl - 1- (4- hydroxyphen | Ybutan-1-ol (RR, SS). The

conpound i S;) R GRAL p1 ok ARer \{ejggt '?._I‘_I a‘ﬁ g due obtained in step b)
according to E&g} Sl ch%? %&% droky THatrshydiofutan a2disbbived in 125 mi of acetic
1, 2-di phen)dctd,laﬂéﬁw ydzsomb meeﬂ:a idlaﬂtl! are Blitied Shp mixtire iseuageat h &N
residde obt7§TCn‘élt# spherstsequam atgds [dee nteaghediate is meamem*v b!ﬁutm%atelLaMh dhe ev’&hqmoz
of 5% parﬁ iﬁ' o c@ntald lytio néfl roc lonc
r oom termera%%@ﬁé, 3&3‘2& aéi %ﬁ%@lﬁﬁhﬁ bagfﬂﬁl .sﬁgémd in
hydrogen |Setlﬁ'95b‘é£éf§e e ers%n dNeB&ﬁﬁ!r fate Al ebapordted. The
evapor at ed evamchtﬁ:iﬂfeswesnsduaed WitiCdhysbad il masghof r om t ol uene The yield is 12.7
g (38% f #Hm dEkeonet hﬁenlzvvnporved and Yreprdyct crva%aihng frnmpolue[neﬂm]a vreld of the pure mixture of -

[ er7r6] ( ?ZR' fiﬁaﬁ?'?%g§§} ?Jf Fi%fr gls nﬁlf;és g%?%? r'u)}ﬁra::zrco a d&ﬁ ved 8 mi b: acet}c
id id fluxed 2h,

Exqupl e 12 Ts'e.easo%[auamyn'?u.zg A TRV APE F e ‘i‘a'r?e.ed RoPardbr 1
SR) . The2§ RRRe s&¢ent issmra&daiﬂ' e ipteayaiiatis teGirac@3xy4!-ty t&nﬁ dérRigtive). The hydrolysis of the

SS) - 1, 2- di Heh thne ign @wﬁwen Pwsmrunetheine!rh%"bm%bmr rTge vigldohthe pure

procedure d’e'§'g ?°H‘ Frr‘ﬂ:;z%’ gﬂw etate is used as sol vent

EXTTaCt | 0N RioASaud b HEOTHT 2 S el it S o aaﬁri%d's“'“ ol Q"‘ ot

af ter dryi ngfitefodthe 1:r@|p(ta‘38 Which s the @ﬁsorﬂ’r@ﬂﬂfddrdﬂﬁé&ltﬂﬂsd&bd&dez{ if &M]hydu%ghlonc a@d
095 875 [ erTihg (ENisBn tberr Qm{tetaS]the ffee pignollin 8byl Acetide. Thd-bthyhycetals, sBUitich id Briegddbr

B 121 ( f”’“‘@g g‘? o T o R L e e Yot B e
SODr o I%)rc)du vi % 165— 5 t

pr opaso (EBLBEDH:S5 Q%REN 3:5 eﬁsa (ﬂiet) 6.8 BRO A6 9807 e HAUG) S
ecr’\ystalllszszdﬂilspmtoluene after which (RS, SR)-isoners, mnp. [err] are

bbt ai ned in I%ﬁf ytgéﬂﬁj(M*[ e4).rZB5 N%@D@Lﬂ%ﬂrﬂ%@e\%}%}; persm} 1.85-2. 50 ' 2Ht
iu pipregare 0 n vin ure
B 75-4. 45 iHéom in et ancﬁ glnb ar$ dul\glgr_‘:ti:mfm on%drum hydq;mder %g:r é%gra’:gg the

12H, d d)a t. Fi di It i h it h
L, 2- di pheny ?Enoléﬁ Ytaz %faﬁ‘ﬂseaﬂt g&uﬁﬂmt &aﬂc:lmt e%:‘ a{éldg}nottgﬂ‘&ner id-trangfbrréd © aOf

P, 3- di phen\skparating -flwyral. ooy pimmv}dn)tcetohem}as}érofsurembvar Fhal wamo liaved is Reulradfzedriwithf
ac etic concentrated hydrochloric acid and then extracted with ethyl acetate. The ethyl acetate solution is dried
over sodium suifate and the solvent is evaporated. Finally (Z}-isomer is recrystallized from water-methanol
_ 45 (50:50). The yield is 6.2 g (31%) of a product having m.p. 169—71°C.
&,« 'H—NMR-spectrum (CD,COCD,): 3 2. 70 (2H, t), 3.52 (2H, 1}, 6.48 (2H, d), 6.74 (2H, d), 7.15 (5H, s), 7.32
(5H, s), 8.08 (1H, s).
© MS: m/z 316 (M*, 35), 285 (38), 207 (54), 191 (37), 107 {50), 91 {100).
The sodium sait of the (Z)-isomer is prepared as described for the (E}-isomer. It has m.p. 206—217°C.

50
b) 4-chloro-1,2-diphenyl-1-(4-hydroxyphenyl)-1-butene (Z and E).

(Z)-isomer: 42.5 g of (Z)-4-chloro-1,2-diphenyi-1-(4-benzyloxyphenyl})-1-butene are dissolved in 800 mi
of the mixture of ethyl acetate and ethanol (1:1). Then 4 g of 5% palladium-on-charcoal are added. The
reaction mixture is stirred at room temperature under a hydrogen atmosphere until one equivalent of

56 hydrogen is consumed. The catalyst is filtered off. The solvent is evaporated, and the product is washed
with petrol ether. The vield is quantitative and the product has m.p. 86—7°C (from methanol).

'H—NMR-spectrum (CD,0D): & 2.87 (2H, t}, 3.38 (2H, t), 4.76 (1H, s), 6.42 (2H, d}, 6.70 (2H, d), 7.15 (5H,
s), 7.30 (5H, s).

MS: m/z 334/336 (M*, 94/32, 285 (71), 207 (78), 191 (56), 183 {100), 107 {65), 91 {86). :

60 {E)-isomer: The (E)-isomer is prepared in the same manner as (Z)-isomer above. The product is washed
with petrol ether. The vield is nearly quantitative, m.p. 109—12°C.

'"H—NMR-spectrum (CD,0D): 5 2.96 (2H, 1), 3.42 (2H, t), 4.79 {1H, s), 6.79 (2H, d), 6.93 (5H, s), 7.12 (2H,
d), 7.12 (6H, s).
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acid, after which 25 nl of 40% hydrogenbroni de in acetic acid are added.
The m xture is stirred for 1 h at [err]. The solvent is evaporated. (The
intermediate is the 4-acetoxy-1-but c0c098r82%tive]. The evaporation 15
resi due is di ssol ved in a m xture cont a| ni ng 200 m of 94% ethanol, 20 n
of water anlglﬁh%i o O 50814/ gb aneiﬁ’ gs, Then the moxture is
refl.uxed for %SS) égl'ﬁgrng r§m% 56 147cﬁﬂr 153 2%Ih¥ﬂ5&%@ﬁﬂeﬁvlﬂﬁbtﬂene
after whi chackde h&rw&ceduﬁe &é&wa t(mrexdesttmmpéued.mhanrcwmdmdanodn
t he produdct ethanoleast sobzemteazle usaden'ﬂwtea@oeﬁsaﬂenped' Indrere twpy bquiveletita toé hgdsbgeni rave been
dried over ®smehAftar qvapasationdl therehaesithagdurtds washgstr ete! ethArang (PafyEptiter GAM

resi due is Pf L anol i
evapor at ed @ni?{ﬁ'gw %ﬂ@?ﬁ@% éﬁsl-ll e;ihf(p',.gzg‘t"ﬁ?ﬁse(ﬁ'é ) ﬁsé‘ﬁﬁ h@ 2bg { 1t§hde) 268
m xture af thes: sﬂzmswsas((wEﬂbq,iaaum nes fi@rs1uai s 22.8.9 (72% Route 2:

33.0 g of 2. 3Tte penegnid is Preparediirorh dheyl Ispiners as fojlolvs D4 gaiBAH e digkolyed inveri! ¢fn

100 m Of aﬁ%r}e‘gheaél rsroowm @Mdr%dq'ﬁo lePna éalho? Fw g rl n m7 %(gl%rm is
aci d~ar e aaﬁé%@ ﬁrl&f 112 m’%;%ﬁéﬁ ] tgb 'ﬁ?% 6% g%ezfg@h

hydr ogenfgr om tﬂyﬂn@éﬁﬁ;nlié)ls 8dde Elo WhNGr |£Jaeas FeRfolatidnd thelofyahi R dr AREhddOr
anot her 2 hwiti2atéhiahse mkgae-ltsoluﬂoremaqma alverdsod{ui sulfatat ankindel iselvant iiss edaherated. The

4- acet oxy- 1evmaine red@w lvmahe@)vlth mmaa rol; direpiejdsis guamfltatmaf apredyct kaving M 202—-5°C

d (R
5:”6: ;I gfa ;[o![ Olnomersa \rlﬁ %p?g U IQF%% | ggg:irrgge?gg%q: 3:4?:1 %s?i‘g‘%fa Bgegvmg

| sol ation of t‘ﬂﬁ-eNl(lIE-)spdcﬁWDClgﬁQ 1rsg201 (2Hhm), msxi-mmznfmn hes maqapnes AAA), 4.48
di ssol ved imH.vmsin6.seRRyd),@o8 (2 H07.146H, shiid3tdrebr &n excess of 2M sodi um
hydgoxi de sql (e barzqats i grepared fagm the (Bfﬁéﬁb'a@me"r# 2bayg and fgervsisliiged, fram anpthagol. The
filtered, THY[§AREIHP PROW! PRI ETHE™ (E)-i somer as a sodiumsalt, is
suspendeof in 2M hydrochloric acid. The gfamé ¢Pmer is then extracted as the
free phenola) mmte%lwlropaﬁemn&w-ﬂi:ﬁs[ﬁt(iayéhya@wrai-sy»w]mmwnmtaa 1@dhé.ed over
sodi um sul f at @hesethpbtrel isorenagsl froms39é\gay A4 ‘sbisitktrafdrogyrdm2-wieyldeBgxybenegirand 26.9 g
recryst aI I | rapyaseRyRa Ryl etherPrrerad b('tg'(gpemgyol aqgepding; ta the Rrcegurs depcribeddn Exgmple
product g mp. 165-7C. 35 "H- NMR-spectrum J[err]: [err] 2.78 (2H,
t), 3.54 ( Zﬁil,@[ftatnah@r&ra(ﬁ&#)ox@h-plﬁnﬁﬁ2Lsﬁa(t£t932%roman-28/l)&&]Jhlﬂllb&)n 1-MERS, BRY.
316 {Merr], 0O#H9 cordftiund 1 Plepared fronBthe ,eviddiation F9sidud (obtajriel )in st @P4nd 236ig of
sodi um sal tbreraobebanpﬂt@pfdme@b the procesiore; descfbedin Exampitiblher et hod conpri ses

di sse¥vi¥g ég&ﬁﬁ' 2_ orrer | teteh IoHRg%%gng an equi val ent anmount of
sodi um hydr E&%n 4!00& J\éﬂeﬂtsteplz binﬁ%rﬁ‘m h@the
sodi um sal tprbc%amaa wut aa@@ 1QE)eThe |ptod0&tSs retripstallized frém tdivenb.ahé GBIdGS 8.4 §24%
(2) - i soner : frohin &4'shisfitetrahvidyogly raix-2-giduxelt deydxetepzaii] loba prdductrivdvingrm.p.i28+68°Ci S
transferf¥ed to a separatl ng funnel . The rreth | ene chloride layer is

renoved. T WQ’&?& oncentrated hydrochloric acid

. i oS elShy AR,
and t hen ext? &ﬁlﬁib .geeﬂ}lﬁs‘por:fb@rea& ot i 3015 2l o U 8
over sodi unz,amin‘peéneneaﬂaﬂl/dt&hﬁars @ Bk@Mple i25 exediA it Bieasitractibm Bl deffor(éy -with GERY! adetate

r egLy st afel i ingehdfof mmewam prvm:bhangwstﬂﬁze Bom Bm)ene Thewgld 51149 g $45¢ fronya ¢/ @M@tr&f

a product herdronya lé?ﬁ" ) 15 ,P ghh )d,
g)z " N}s) o ggﬁi 416’7%’ 5%3‘61_14-(_?5;@ _{%?g (5%)) %95 (100)

The sodlior'nsalt “of the (Z)-| sorrer |s prepared as deéescribed for the -
(E)-| soner. 50 b)  Example 17

has err
4-chl or o- 1, %hv;ggpé ij h{gfg g) iolp! efék aﬂ “%. 3 TERTRY mi
42 5 9 of (&aa% so LHJ ' % eoing% o t iﬁa ARded fad the
di 380 vesk i prodifdbextvbct intd) aanmmb tohiend boléxioh yd wﬁﬁﬁi witiewsterchng tdhédneder $obiiuly) suifdteen
4 q of 5% p&hd"adnuaivmmsc?mp@@suThameidaamm qu}’meatweamthowomckmta@s PQPUSIHWS%d

e R A st

evapor at ed, " a ﬂohez Rh Qﬁ@'%st Is@ge\a8 b g ot idsBxyBrizbin | is %ikt}lﬁfed withe1sd §| cd 3-tromo-1-

;1‘t i tati venlddplodaheacosraidyl i thdprscetiurp desdiibed @ rhéthaxm axedphtathg reaction is carried out at
"H]NVR- s peC{OPl\JM“EFGraF‘-]W 'SE’@"Fﬂ giv@s 8‘7‘“@2‘”"'32 ) 2,3-GpigPyidBedihydijo-6HApyrag i quantitaf e yigld.4 2
( 2 24 d) % ontajn 'B of noncyclic 0- aikylatlon product. The m.p. of a sample which has been

£ ! " chro atodra;:q célly pufi ed%and tecrystallized from methanol is 119—22°C.

66 'H—NMR-spectrum (CDCl,): 5 1.87—2.17 (2H, m), 2.48 (2H, t}, 4.16 (2H, dd), 7.02—7.55 (10H, m}.
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s), 7.30 (5H,-s). M5 mz 334/336 (Mr, 94/32, 285 (71), 207 (78), 191 (56),
183 (100), 107 (55), 91 (86). 60 &’E)STI soner: The 1E)-isoner is pr dred
in the sane manner as (Z)-isoner ab® roduct i s washed with petrol

ether. The yifh&sebshdRBas ih¥ crilinfeinddlateiErrstBisRoivddGd dab mi bedtHahoiNVn SV HITF Witkr
[err]: [ eranfsmhiBfzofcaiiratdd)suifudic 4cld 4re blidell.)The ixilDe i6 stirted for 3 ddys #Godn2 tempeaturdd T3

(5H s), su@ mednax; hydFolgsps oESHvdrs 3 wpmwpentare @@5Th87®c®namvpus isInutralized
4-chl org MPX ?S‘H it] g rie Bm’a&ﬁ@t en the solve:tdn a’;?:lr etr-eqﬁ '
'SS)-isorrer | t e thle lic O-alkylation product

, 2-di pheny ok iy tﬁalewvéﬁ%s% ﬂamtnsgSﬁ e e LG et o

descrl bed ThayFe)damd'es; ﬂ?@%( b) except that 1 0% pal | adi um on-c arcoal and 800
m 5 et hanol as sol vent are used. The reaction is stopped when two
equi val & t1s1 Pt hydr oge ne1 been con&teRte ¥fter evaporation of the

sol vent t he R BEEe TS oard ol dofh I Blabmbiu@ Mo AR 6F b Sy d§ih, 55,
met hanol . dréméBR ﬁe %«t&iﬂ?ﬁ ryte{(r)ﬁfy Jb W%i&@éﬁ BfLEm RKy-1,2-dip %é’n?l}:egfarﬁao |r3§5;2|2H
n, 24 94- XKfdd téteahlydrofjiran 3ccoidling dthe 'pdt):edu#b dé&n(:éd-lh Ex?)znogl_e;l(lﬁm hé Nd#&) ;s r&wﬁlh@éﬂ-l

d), 7.08 (B4 toligne. The)yeld ESI-1l49 (45"/? 02895@ Q}’%
(Merr]1, j* R;g,ggt;ggofcff 514 TS5 Ggimi 12 e Te ' 37 byt 7
fromthe( |somer’s asf Idovxs 0.4 g TBAH is dissolved in 5 m of
water. Then 3 m of 20% sodi um hydr oxigdémgé®igiti on and 3.4 g of the (RR

SS) - i so#erd Sacgoqdddripheind-1penténer e is stirred 10 min at roomtenperature.

After that 1T "wpuns'eﬁzre redfrast 3R Pfi. Itriphenyipergane-d Siiobageprding sejifle grocedyee
mxture i spr ?&é‘gf TB%H’i°f"§ﬁﬁe’F?§‘ﬁSﬁ"5°d fem methappl, The) gl is &' & 1ega) i
adged. Afte a:dae,-; 8.45-2Y8Y (21, $n) 1RSI S, R 2163 RHOME 396 BH! 1R S8 (5HS

washed 2 tﬁismﬂuersl-l s hamsi-gam)c solution is dried over sodiumsulfate and
t he sol vent |s evaporated. The evaporation residue is washed W|th met hanol .

The yield P41 %\?ﬂei‘\t"é prRyen- 5)? ro F} géfé " The (

- somes dis- it e R PR e e

as the $R 26 %} 0% @ FRIcSct A uct |s recry sta rom petro
et her. The yie+-NMRSpdoiim (dDCB) pnﬁoiusxs).ham-mgsmpn) 20——2153&!{ er 3151 (2H, t),696 (5H,
[err] - NVR-sskad? @mi)draog esir] 1.78-2. "%qb 3.44 (2H, n), 3.69
(1H, td), 4.5 a3y (187 205 (B9 19 3(606 84{’2 (26591 [0t (2H, d), 7.14
(5H, s)ss 7.33 (5H, br s) The benzoat g, pared fromthe (RS, SR)-isoner

1%
as abeve ag)\d[(iéegﬁyﬂﬁ;pwamquf.fpmm%mtﬁ n}"ﬁe yield is 88% of a product
having m p. [Mes egmpoidinl iEpepredfrdrd 195 g/bf dé¢sortbeadaincind 2.8 grof Rtrgliydapyrpa-2-yl ether-
, 2- bi sf [ 4-RretestecahBramensgrane)- 32°°§14 NeotR Weiteasgurp Hescrbed in Exgprele Tahe corrpound is

ooB B sty Ld?tqfe" R A

t he pr ocCetwirhyatopein-28 tHeﬂpr Pdccorbihg to the procedure described in Example
4-[(tet rathjr opyr an- 2-yl ) oxy] - 1 phenyl

, 2-bi s[ 4 %;f p%ran- - %ox nﬁ}l%an 1 -0l (RS, SR). The
co‘@oun 4 g 58hd s :§E o teSlc A BB U o BoShED bRl 41
: of bf@ maﬁa.mar. Ekehpleq(d.Ne procedure escr
1( ) The product is recrystallized from toluene. The yield is 11.1 g (32% from desoxybenzom) of a product
having m.p. 182—4°C,
50 H—NMR-spectrum (CD;OD}): 3 1.10—1.60 (2H, m), 1.65—2. 15(2H m), 3.38 (2H, t), 3.61 (1H, dd), 480

(3H, s), 6.72 (2H, d), 6.80—7.25 (10H, m), 7.39 (2H, d).

Exampie 21
2 3-daphenyl-2-(4-hydroxyphenyl)tetrahydropvran (RR, SS).

- 58 The compound is prepared from the evaporation residue obtalned in Example 20 (b} by the same
method as 2,2 3-triphenyltetrahydrofuran in Example 2. Ethyl acetate is used in the extraction. The
evaporation residue is recrystallized from isopropanol to give the tetrahydropyran derivative. The yield is
7.3 g (22% from desoxybenzoin} of a product having m.p. 194—6°C.

'H—NMR-spectrum (CDsOD): 8 0.95—1.35 {1H, m), 1.556—2.60 (3H, m), 3.55—4.30 (3H, m), 4.80 (1H, 3},
60 6.65—7.55 (14H, m).
MS: m/z 330 (M*, 13), 198 (38), 121 (57), 104 (100).

Example 22

a} 1,2-diphenyl-1-(4-hydroxyphenyl)- 1-penten-5-ol {Z and E).
65 The nsopropanol maother liquor obtained in Example 21 is evaporated. The evaporatmn residue is
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c) 1 ‘.,_f-”ph.enyl -1 , 2-bi s(4-hydroxyphenyl )butane-1 ,4-diol (RS, SR). The
conpcéund is prepared fromthe evaporation residue obtained in step bi
according to the procedure described iCh09% @M 1 (c). The product is Y

ec tallized fromtol ne. The | d 8. 4
RAERE. %gg i Bitode 30 4 B e v g
[err] 40 Exanhgis e uflatagsrc%mmw hotr@logsAestsmbis ian (RR,
.SS). The corrpomhél(E)-&o:pérep&r:@darfzreorrbrt\hateemfme:ﬁoatz IM.pasierde°mbt ai ned i n Exa

le emza 23@414.(4311@»19%3: FTARH €. 3190 [2Hrt). 475 @H ShBT&(2H,

np

except that t’)h (ﬁ‘t‘r Jgf'i‘? ate 45 instead of
tol uene. The pr ngeeg 1%&% 17 r’t . 16!_940d is 14.9 ¢
(45% from 4, 4' QL sivRlsBadirdm (E1, 699Y§@-ﬂr £5Q4Y B r:zagrzn)u afra @H [, 0d0IRH,
havi ng m po B)essﬂtzr-t[dtz,mﬂztm el oosn [err]: [err] 1.90-2.45 (2H, m),
3.80-4.45 (3H, M§: maz33pIM(.2pp). 2§§(1962Q¥87q)2193 (9@1’)1156737’21682H d), 6.83 (2H, d),
6.80-7.15 (5 n% 7 ,‘% ﬁ : 134 (100).

Exame 17 SH sylﬁ tb)gﬂﬁi’p reg( Jé )tydrg?&g‘ﬁ yI)Z‘l nt%ﬁé@o%e biﬂ&lallohoﬁnmuﬁ #'EC1:1) by ester
cont ai ni Ngs 1&ckange &N eamwaaetataas. aa‘ntr&ed)wampbﬁmmdscabrystl g TBAH, 40
m of 48% sodi Ud-Ngtrspectrdm (GRODX bmm—an@(ﬂﬂmxh .78 (| Shies)d -8B §1.55% $)r¥ 29258 2H ), 179
at [err]. VaflBrth 383 Hidd ¢S4 hd. @305, dh 688 (1H NBE7r Hb b 894 HHy 1 &R HH. diTRET—7.24
tol uene sol ut™™i s washed with water and dried over sodium sul fate.
Finally thg solvent is evaporated. The yighfleks nearly quantitative, but

t he product sewdérait2giphbpentd®1-3nb% of the O al kyl ation product. Mp. of the
chr omat ogr aphi d&é tompound i§ prephretirmps @ﬁgsofpaon]ben erw lcwmmmhmﬁ ef Ffromo-1-
[ enr)s 1.30- 2cb¥go;§gﬂqne ordglggoz F‘I’°ed§‘)'_er degcribe $ tithat the reaction
7.03-7.64 (8jTgF S BT The R oo 2 e 2Y8 19158 &

a
of desoxybenzonn_N%Ra |3W5t 2.58(48, R 2.50 BN, ANDs6L1H, HI. DLOHO EPARE 7.94 (2H,
accordi ng toddihe procedure described in nethod 1 except that the reaction
is carried out at room terrperature I soI ati on | ves an i nt er nedi at e, '
2, 3-di phen ")1€ yra a%r d hiltsf he product

: ~chl h - 4 h nt
contai ns a%of}t ﬁi‘@f %'p,ﬁﬁﬁl’]& ’é’é"&?g J p e oy (d‘?nagh diumQimfgSiASPhE
whi ch has be oyteﬂ bHydfop@rd n-a-r) rreesroiés:tsahbromdha‘nbnnvs mi of dry
met hanol is tefrmyuu]oﬂ{rmTr]enthteqlmthbuomrﬁlersb]un{ne-sat}dedrr&VaI&hu[ha idite containify 278 g
(2H,; t), g 1@‘ Igro]ua Wip herylele;ﬁm E@eéame'lfpo of:?v te;rzhgir@%n 53,7'9‘ cehe'%e‘é'&ha s

U

igg‘@ﬁ; tg? 3; ro alttﬁﬁag'l’ Hf 3? ple the rea fggusxtj}f refac '°g®"@r°é 'Egﬂ%d TM&
m xture is stlrred for 3 a s at roomterrperature The cycllc i nternedi ate
hydr ol yses tu&hhydr.bmyhehyta-(dhmmyﬂeﬁGMetm -1-0ldRB. SSThe reactlon m xture i.s
neutralizdd w tThe p éaccordmg to the

evapor at ed. ?’ﬁgﬂ-‘ gg ed | ql"?ﬁpggc @?’%& m'h is é%ﬁ“u’t‘ small
i's washed wi rw, optsaraosq) G215 0] @K, i08), 460
evapor at ed. 'Ehes)emammr ay, sem-wasrumluenvss tzﬂeua,t ed Wi t h hot pet rol ether, which

dlg§30| ves 4 he noncyclic O-al kyI ation product fromthe first stage. After

t he mxtijre E.aﬁorg_qg lpdény%_ hygmvegP vl)sl aed 'Ei to | eave the pure product
as an ol é’ Examiple 24(b) i rs dissolved in 300 mi of ethanol, after which 10 ml

Exanpl e 18 lochoRcetatrat 9 InptHIG R bad B -addedSThe Inthtture HENURE VPCBOMIN. ITRe mﬂ.parsedattm With
6.0 9 of magrresbelmnandiltersdJBe saiverdts adap@’ﬁteﬁlg?'mb emixtiry df e (A-cand (B3Bo@ery. T isomer
mixture is recrystallized from petrol ether to give 7.7 g (22% from 5-ch|oro-1 2-d|phenylpentan -1-one) of
the (Z)-isomer, m.p. 116—8°C.
'H—NMR-spectrum {CD,0D}: 3 1.566—1.94 (2H, m) 2.47—2.66 (2H, m), 3.35 {2H, t}, 474 (1H, s), 6.41 (2H,
d), 6.69 {2H, d), 7.13 {5H, s), 7.22—7.41 (6H, m).

Example 26
4,4-diethoxy-1, 2—d|phenylbutan-1 -one. :
The compound is prepared from 19.6 g of desoxybenzoin and 19.7 g of bromacetaidehyde drethyl
acetal according to the pracedure in Example 1{a). The reaction is performed however at 90°C and using
60 TBAH (tetrabutylammonjum hydrogen sulphate) as catalyst instead of TEBAC.

Example 27
a) 4,4-diethoxy-1,2-diphenyl-1-[4-{2-morpholinoethoxy)phenyl]butan-1-ol.
The compound is prepared from the evaporation residue obtained in Example 26 and 42.9 g of 1-
65 bromo-4-(2-morpholinoethoxy)benzene according to the procedure described in Example 1(b).
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Erormbenzene in 84 nm of dry tetrahydrofuran and 25.4 g of
hydr oxy- 1, 2- di phenyl pentan-1 -one in 75 m of dry tetrahydrofuran
according to the procedure describedOi ﬂ9!x§ﬁl e 1(b). The product is

43
recrystall |b; dtevl Yens. I gl%l L 1dns e t4a229 of a product
havi ng m p. gy'l'er a‘o[sa%&"t m@‘b&&é@% ' f@%g ol\? ﬁ1 : ﬁﬂ?—eu% aﬂﬁm%1ds?d'$f cdhkentrated
1. 75-2. 12 {sidFdric rapid, 3040 dof dter tapg 46 rﬂﬂ.of(tﬂ!ﬂrbhyﬂr);turanﬂ'ﬂeSm(xM isSstirredd fod B-h/ atdréom

(13H, rr) ';era&r e Thgisp utloEangtpta@zeg_ @itip2M segjum hydroxide solution and the solvent is evaporated.

5- t ]Thip’ 'fCF 'P @R ol ingretly l Thegotutio g s te Th
acetod Sonark s % i 6 Qé}w SR Pa JRiove, DAY & LR TR

Exanpl e 10a. ﬂhemm- dc§c1§)€§ smzml 2fek M, i12isB @MOY, 3. 78, ila0lahH, 6,433 1
g (629 of (#, paipsigeste.dsdiH, hg.scaop-n{)eram]m) f.8x (el -dNVR- spectrum [err]: [err]
1.49-1.89 (2H, rr) 194(3H s), 2.44-2.62 (2H ), 396(2H t), 6.95 (5H,

25 br s), 12 oS- Qr grel 1-penten-5-ol. |
The, compoufti"ES 1 iRs éd.‘% i "(@%?EVL&V.Q & gﬁ?&e&;ﬁe&u ?Ltu& i KD andare Bl Ae

accrdi ng toptreld ﬁm&lireCrﬁ uafemdssp.sd.r = 7u9° G.taftbrSNhlch 25 mi
recryst atsl itceme fisr distiltecdbfti @iy tsblotnoreﬂmenmxtuThs c ¢lel ld OPGstOstmi@, While $tit@)andf
a pr oduct HfﬁﬁPi"ﬁ hete 99@2'833@0@ 2 [t palaRE g é'd?tOf'\d upily 1’9 ]1?
s), 1.44- 1 txrr for era eis ure stl ¢ g:
on s c
7.13 (5H eny ﬁqdkx%‘i%ild 64 I'f rat pro hyd oride
(25),  1%b (sﬁQ)The lﬁﬁoﬁs‘h@er i &a(d&i nd thé t4iléNe)laye3s washed with water Then the solvent is
Exanpl e 20 evdpofted(t¢ leenteraarhiyu Z‘)-eadeE)ydO)r@ FET; 32==daqcmlem elatl‘anﬂeld one. The
corrpound | S E\ ? ride salt because

Thptl%h;ﬁo n is ateqfr
tet&uahydro Sm ﬂ% F‘gP %%fg‘i )&%{gpﬁ%%rd{fﬁg% e saLe o 13° Ehigomer
pr Ocedurﬁ speBrUr @DPILIES 1. (@, q), 2.77 (2H, 1), 2.91 {2H, 1), 3.41 (2H ), 3.90 (2H, 1),
5- [(tetrah;edsmva)ame(auld)mj(smsmsh(ph,emy -1-0 -(tetrahydropyran 2-yl )oxyl
phenyl ] pent anLE&lSQmer RR S npoun S pre fromthe evaporati
resi due obt %b_ﬁ?”"f% ?'3’a?|ét°73(8” 6’ Eye‘i)‘I“H'tqétztaﬁﬁﬁi'd? 337 Phint) 3:4¢ [2H. ), 4.07 (2H, .
ether-prg t 8¢ (5"r)rbphenol according to the procedure described in -
Exanpl e l(b) 45 c¢) 1, 2-di phenyl - 1- (4elashig2oy phenyl ) pent ane- 1, 5-di ol (RR,
SS) The Cdtlﬁﬂnlnaﬂifl n-sa-[p«mabmhvi)etomytphe\vﬂu @ndtol Zrand €5 i due obt al ned in step
-iThe pr Od:}gCtb ne i X i, r. which i csalt it h@ lv n?
desdxybenz i orafegdsar e d%% atlﬁgfé 19 osgoalu‘e j of toluenL ith ate 124},
fTerr]: [er l’v»}astﬁngl@le brdahlic Mith WatBband. dkvind ﬁlvlﬂthrﬁ))dlura sdffatd, leré sdivent Beﬁa’bo&éd
«dd), 4.80 @Hngs\)sprtﬁluétgas(mqll (TE1:16. 80 7.25 , 7.39 2H d) Exa | e

oot 4 @p%ﬁ%’iﬁ séﬁ@fggf:ﬁ%e P %RE 5“? t‘:‘

(b) by t € ($7941%f R ro uran I'n
t hyl acet at e'H-SNMFsgdctrum dcbe:s)eexn aaetszqm mT,rzesswapmmu on, 3&632H;||:1E3 95321-1 u 6.53
ecrystal | |(31l'bd) B9 dohradPhsbl-2? GHgdlve t he tet rahydropyran derivative. The

Ve o el u@/ Wﬂﬁ?ﬂmﬁ—gﬁweﬂm PR Ty A 28 0 Biadehf b a0
3.55-4. 30 (' 3HN-okibe of4h ﬁﬂi,g oPfde (ZpisbRer/0.68% df 56d1H,00)in widsy, arndlla8 mBoilnethanol

( 'V[ err], 13)e stiir8Bfof #t l’dﬁ'ite(rﬁer)iturelﬂme( i& @@®h added anghihe pR2ipisate filtered off. The N-oxide
2-di ph@nyl"ﬂltia'(wﬁ -oxyphenyl ) - 1- penten-5-0l (Z and E).

55

60

65
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65 The | sopropanol nother |iquor obtained in Exanple 21 is evapor at ed.
The evaporation residue is 28 0 095 875 _
' 1 recryst allized fromtoluene. A mg pent enol derivatives (Z:E)

is obtained. The yield is 5.6 9 % from desoxybenzoin) of a producgy.

|cwge,m CIa[ﬂerfPf]theq'matherﬁmt@ BF CH HEFR GBURY LUWLISFe procedure described for

t. é?rhdrlo | ogs |n Exa gﬁi ;L | The (E)-isonmer is recrystallized from
Vanesthanol A egmegun E °"§”ferr] 5 [err] H NMR-spectrum [err]:

[(egr(L(;le 36-1.74 (2H, n), 2.44-2.67 (2H, m), 3.42 (2H, t), 4.75 (2H, s),

6. 76 fro d), 6.91 (5H, br s), 7'05 (2H, d)R37.09 (5H, s). Ms: mz 330 (W
foory, gp (39), 207 (73), 183 (89), 107 (57], 91 (90). The (Z2)-isomner is
recrystafllzed from wat er - met hanol. (1:2). mp. is [err].

' H NMR-spectrum (CD300): 6 1.35-1.72 (2H, 23725.7(2H n, 3.39(2H,

t), 4.74 (2H s), 6.40 (2H, 10 d), 68 (2 7.12 (5H, s), 7.26 (5H,
W¥iors) -, mz 330 (|v|+ 100), 288 @ @ 3 (97), 115 (76), ¢1)
‘Sf!zt)k.zssf 5-acet oxy-1, 2-di phenyl - 1 (4 drbxx@ e/ ) - -pentene (Z, E). The

dr‘nsranan xture (Z E 1: 1) is prepared fr correspondi ng al cohol m xture
i"he’L by ester 15 exchange reactionomtk, ethyl acetate using.

f”rated hydrg(t‘hl oric acid as catal yst. [err] NVR- spectrum [err]:. [err]

Groelor e69 (2H, m, 1.79 (1.5H, s), 1.83 (1.5H, s), 2.29-2.56 (2H, m, 3.79

’(%pntt, y 3 83 (1H, t), 4.67 (1H, s), 6.30 (n%r d) 6 59 (1H, d) 6.67 (1H,

)b £ (1H, -d), 6.94 (1H, d), 6.81-7.24 H, :

‘ﬁ’tﬁEe 23 5-chl oro-1, 2-di phenyl pentan-1

frap™9.6 g of desoxybenzoin, which is alk

nbwropr opane according to the pr edure d

except that the reaction timegj

9{2 duct is recrystallrzedfron} BLhan T
dlict having mp. 72-4C. [err]- NI\/R-

rr), 3.50 (2H, t), 4.56 (1H, t), 7.21-

24 30 aye

§-ch| oro-1, 2- di phenyl - 1-[[ 4- (tetrahydropyran 2-yl ) oxyl phenyl ] pent an- 1- ol

Srr

3. The conpound is prepared
ated with 15.8 g of 3-brono-1-
scribed in Exanple 17, nethod 1,
' o @mn tenperature. The (r1)
e drzs 16.6 g 25 (61% of a
%H [err] [err] 1.54-2.56 (4H,

,. 7.94 (2H, dd). Exanple

RIRF SS). Aviferelndi1a @ aCRITRY B Xwhish &2k BPaE Séind di AfereR dre AONGIH LR, M5 ORYhaloBaH; bikdxy
g ,0f negness carboh atoRis igmzyidxy, Siktidcyrodthalyy2,3-@bydedxymtombyiban with 38.6 g of
A r\ahydsropyran 2-yl ether-protected 4-bronophenol in 75 m of dry
reteg r ahydr of uran. Then two thirds of the corrpleﬁ‘sol ution is added into a
boi ling m xture containing 27.3 g_gf | p_cgr_QN_;LRZ di phenyl pent an- 1- one and
";t'tbo n of dry tetrahydrofuran. Then thé corrpl ex solution is 35 added
POr ti onzaM eheteintm is 1adr B, RaendiR-awhigh ah be thia sared arrdifferegt avat er ancdikyhoasuprod 4t wrbons
shown by t I#ams efyer chr omat ogr aphy of a sanple of the reaction mxture. The
-J3eaction mxture is then refluxed for 1 h.pThe isolation is performed in
trlghsarre manner as in Exanple 1(b). b) °
1 or@s 1, 2- di phenyl - 1- (4- hydr oxyphenylneemt an- 1-ol (RR, SS). 40

corrpound i's pire pared fromthe evaporation residue obtained 'Q s r
waccor di ng t°6“ Nk ‘?’rf' ey Bt Ry If
S B e e T A e

recryst gl |pza,tde@ma romt o ene petrol et her and hen as mp er r
[ er r] - NVR- specéairwhen pds ¢ then [Reand R, bre3idt ﬁotﬂ?rr(uﬁéfkeous)v hvﬁroséir- 2.15 ( 2H rr) ' 3 37
(2H, 't), 3.64 mdpen @ds 0, then g must be other than halogen :
) when n is’1 and R, and Rs both are OH or together form an —0— bridge between the carbon atoms
to which they are attached, then R,, R; and R; are not all simuitaneously hydrogen
55 d) when n is 2 and R, and R; together form an —0— bridge between the carbon atoms to which they
are attached, then Ry, R, and R, are not all simultaneously hydrogen and its non-toxic pharmaceutically
acceptable salts, N-oxides and esters and mixtures thereof.
2. A compound according to claim 1 wherein n is 1 or 2, each of R,, R, and R, is hydrogen or hydroxy, at
least one of Ry, R; and R; being other than hydrogen, and R; may in addition be
60 '
Re

: 7
~=0~CH;—CHy—N
N

. 68 Ry -
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(2H, s), 6.78 (2H, d), 6.88-7.22 (10H, - 7 45 (2H, d). 45 Exanple 25

5-chl oro-1, 2-di phenyl - 1- (4- hydroxyphen&% gentene (Z). The evaporation , -
resi due obtained in Exanple 24(b) is 04098:878d in 300 nl of ethanol, aftef/“’
which 10 myafe i IRER A rﬁétﬁﬂomw QG bRbhde, GGrthile bhyBdER tha, hhife c%éngrﬁulhﬁ Rs is
refl uxed fofydraeermrmydra%kwo.ag humsqagetr&rforreaﬁed-uﬂdgdnbeﬁﬁh n 61ea5®6Rbtoma &which they
filtered. Taneattachedeoant its gorewsip ohanhamdutivaliv atcppteblaisaitsiane enérs bivbmixidyes tizanebf.

(E)-i sorrer s ?hbz’F'Q'Eﬁ'i'E‘r’"HXQ’WE“%"!”Q“@B‘F‘?/S’F'&I |ang dig nPRdrKcpRIafreACedicH by aceaptagley o

504 st
1 16 8C2 [/esgﬁggn SP c “56-1.94 (2H, L A47-2.6 ,
oo AL o AN 515 Rl By B BT
.m, 3.35 (2H, st1)2- dlﬁ}\eﬁﬂ-ﬂ(&lﬂeth&)yphéfuymﬂ.bt(t&i'b-old!hd itdedtdds.(2H, d), 7.13 (5H, s),
7.22-7.41 (5HS8. m.2-disBedyk-tifdr¢N, B@lmktwlam"@ﬂmylpllenﬁl-ubwﬁehyﬂ buandn- its - gwe-toxiEhe

19 ph 'éﬂ
b onmce: al epdgadp r%y %\&%’;ﬁvggﬁﬁgﬁ@% B e s oSy feserieple

The.reacti on BS 204 ﬁ\ﬂmyhm%heﬁynatpe[\ﬁﬁ.sh armtsMSﬁ-m.céparmEe‘éh{.ca||y acceptable salts

(teMbutylmmmum hydr ogen sul phate) as catal yst instead of TEBAC.
Exanpl e %7 a)*$ 4-chloro-1 2-diphenyi- 1-[4—[2 {N,N- d|methylammo)ethoxy]phenvl] -1-butene and its non-toxic

4, 4-di et ho@ar r th yLlbut a
corrpound -essag&r%e,g gtg f ﬂ' I g/’ge"g% a? | on re$| 8‘3?)6@ 3’f'n8rc'frma°°\g‘x°a'r¥p7°°ep§€%
and 42.9 g of 11l2-phénybs. mmﬂydr&wwnwh&mmha)@ﬁhmea&emc BRGER UGV s2cdphbie

pr ocedur eo cetscandlestersi n Exanpl e 1(b). 29 0 095 875 b

5- hydr oxy- ?i" BJ%I; ﬁé’hwﬂ"szh&dfe’zmhﬂwbﬂ@ﬁemt PrShitE npRrEoMig IP;‘QVEFWHWEMQSFQEF"&H saltshe
evaporati o tAl; i i ture, i
conpai ni ng CQ,E'% A g;,%qﬁ% lgt{ﬁﬂ d?%erﬂl’yc?:a"gca%ﬁ)‘le@genﬁﬁ 1%? 'm'vxgtal'e*? A6
of tetrahyadr ofmraedmor hsd.aheﬁwumhmoﬁbudmmdtaﬁaran3 ith) névi-toki® PharineceNGdal} stceptabldne
isol ution | ssatreandrestbiszed wi th 2M sodi um hydr oxi de sol ution and the sol vent

i s evapor at ed15 %“*"f‘ﬁé 2 Rﬁﬂ%‘ﬂ"ﬁ"yquha@/ﬂ’éd’uﬁﬁe-tam itreE- s REAMATAHECalY F9gaPtable
acetate. THE PPN |3, SN BSO8R Sl 18 ngmaoi

evapor at ggl, phmcm@auve&b bie safis, BRE romtol uene

2.0 g (27% f r1mnnwﬁnwb%mw,n)dnméthwanpn@dmlphwnmganwp-d.olﬁﬂ-nﬁ%}:-tox.c pharma- g

‘ err] NI\/R- WFW 3'8‘@32'6'3-2 55 (2H, n) 2. 65 (4H, t), 2. 86 o

;) 3. co p nd c%ma °5 al Hto 1aalz‘d itsomn x pbgmg@ppcam accep! U_Sqlts:go .
tri at .

i nd gst tof hormoné-dependent tumour:
L 12H, n) 85 ./a g%{ ut| ”

; sing a compound as Ialme ny one of claims 1to 17 or
f chE6r o- 1 nzniihx;e wlacehn e&&% {heribinnd 8l ﬁé?h‘\giauﬂca'rwﬁc&'b&b
hnd E). 43. camgrtbéreft[ 2-di phen | -

?[4 [ 2- (N, N- dP®Pregessrion ememxxt;nmﬁerpympwpanetamﬁ inliclgim { wihick cemerises ating a
Biai rs or FETPORARE P& ™D, of (RR SS)-pair is 107-9C) is suspended in
,50 m of toluene, after V\/mch 25 mM 15 toluene is distilled off to dry
#he solution. The nmixture is cool ed to OCwith stirring. Wiile stirring and

eep| ng the tenperature at 0C or a tle beI ow 47.6 g of thionyl chloride
j‘g,_f good 3%,16“ ity are added. The Rfipxt n 1 h at 0C and the
; eratdfe is then allowed to rise The xtu?e is stirred at 80C
Funt|I the reaction is conpleted (about 3! nAfter that, water is added to
ideconpose the excess of thionyl chlori deG'Fzﬁ't,owed by 20% sodi um hydr oxi de

'sol ution to liberate the product fromits hydrochloride
50 wherein n is as defined in claim 1, R'; is the same as R, as defined in claim 1 or is a hydroxyl group

protected as a mixed acetal group, R', is the same as R, as defined in claim 1 or is a protected hydroxyl
group, and R, is a group R, or R; as defined in claim 1 or is a hydroxyl group protected as a mixed acetal
group, with an organo-metallic compound of the formula:

R1—<°_ : : —M

wherein M is —MgHal or —Li and R, is a group R, or R, as defined in claim 1 or is a hydroxyl group
65 protected as a mixed acetal group, to give a compound of the formula:

i 55
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20 fFsalt. The aqueous layer is discarded and the toluene |ayer is washed

h water. Then the solvent is evaporated to leave a mxture of (Z)- and
(E)tisonmers (Z:E 7:31 as an oil in q0a095t8¥5ve yield. (2Z)-isoner: The
(Z)-isonmer is isolated fromthe i somer m xturejabove as the hydrochlori det &
salt because of the low nelting point of the fyb®e base. The mp. of the
hydrochl oride salt is 178-80C. The (2)-isoner be freed fromits salt by
any normal method. 25 "H NMR-spectrum [ er [err] 1.01 (6H, t), 2.57

(4H, q), 2.77 (2H, t), 2.91 (2H, t),/ 41 (2H t) ~a. 90 (2H, t), 6.53 (2H,
d), 6.78 (2H, d), 7.15 (5H, s) R'rﬁ@’ , :
[err]: [err] 1.07 (6H, t), 2.66 (4H = (&:

Ry ' H NIVR-spectrum
29 97 (2H, t), 3.42
(2H, t), 4.07 (2H, t), 6.90-7.20 (10H, n)m Exarrple 29
1, 2-di pheayl - 1-[4-[2-(1-pyrrolidi nyl)ethoxyﬁ pﬂenyl] 1-buten-4-o0l (Z and E).
A m xture containing 31.6 g of
(Z, E) -1, 2-di phenyl - 1- (4- hydr oxyphenyl ) - 1-buten-4-ol (Z:E 1 :1), 25.5 g of
1- ( 3hl OF Ok Wl rédild] Fhddbsskty 46 QARG AGicaidtB;, B, K, Ha FANAY HeQbHcaR® q;g
car bonat s amdo pfVidérh &\ﬁpoaﬁd offletmaRANEWhith Ra$ hyddaxdl, énﬂl‘opﬁ?o iy dehydedteddié fridduct to
i nor gani c sgive asccmpeurrds:frmredla by»r freatitg the poduct Mreevidelacompburdof formulewﬂlpmtatﬂedt
and the ev gﬁf"&ﬁ‘? 8h°'}e dﬁhtg@mev@ﬂn P TEF@’QSPW P' é'ﬁé" r¥fep product
?a

ethyl acet at ;%@; b .,s,ﬁ %ﬁfﬁg *gﬂ .:‘;?:3!
qﬁiwa f ratl oﬂf§nﬁmneg aa.m 1%9 . and Ry

ying itepw
pr oducts aSaranHlehncr(oZnﬁrnéesle)amu -Alﬁﬁfﬂﬂi(offﬁbeorﬁ\llapor at| on residue above i's
transfornmed into its hydrochloride salt and treated with 40 acetone.. The
(2)\gl-somer hydrochloride salt is precipitated and collected by filt ration.
The base,is liberated fromits salt by conventional neans and crystallised
fromtoluene-petrol ether (1:1). In this way 15.3 g (37% of the (Z)-isoner

are obtained, mp. 122-5%€ 'H NVR-spectrum[err]: [err]—1l.65-1.8 4H, m,
2.55 (4H, t), 2.79 .[erq], t), 3.56chdH~(CH,)3.95 (2H t), ® 5@ (ZH d),

6. 79(2H ,d) . 7.14 (5H |s), 7.29 (FH 's). ! (E)-isgmer: It is isolated
from acef’dne not her qu or above H-NNR— ctrumf[err]:|[err] 1.70-1.89
(4H, m, 2.62 (4H, t), 2.89 (261 t), 3.58 |(2H, t), 4.10 (2H,
t), 6.80-7.15 (10H, m. the (2)-ysoner: 4.13 of the
~(2)-isoner, 0.68 g of 5 %H202 |n}%& jéj 40 m of neft hanol are stirred
for '\4»2 h ﬁt roomtenperature. \Water en added and thie precipitate
filtered off. The N-oxide 50  nelts a err]. 55 60 65 3 clains for the
Contracting States: BE DE FR &8 LI NU NL SE 1. A cionmpound of the

formula 2 [err] or . [ 6 wherein nis O to 4,
[err] and®[err] which cdn be thésanme or di ¢ @ afg H or OH, [err] is
H, OH, hal ogen, al koxy - , _ .

(cH, )nl°CH2

o

s0 wherein R, is as defined in claim 1 and n, is 0 to 3 with a benzophenone derivative of the formula;

. ! o .
55 : /_\ i
R
(0 )—t—~)—=;

wherein R, and R, are as defined in claim 1.
. 22. A process according to claim 20 or 21 followed by the separation of the pure (Z)- and (E}-isomers of
compound {1) from their mixtures as well as pure (RR, SS)- and (RS, SR)-enantiomer pairs of compound (i)
_from the corresponding mixtures, by fractional crystallization, fractional dissolution, chromatography or a
656 combination thereof. .
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of 1 to 4 carbon atons, benzyl oxy, mnethoxymnethoxy, 2, 3-dihydroxypropoxy or
35 [err] 40 wherein mis 1 or 2, [ebrb?§n§7%err] whi ch can be the sane or
different are H or an al kyl group of "1 arbon atons, or [err] 45
[err] can ftrine fanhdlcomnichrgrstateg: Athree, four-, five- or six-nmenbered
heterocyclic ring; R4 is OH F, d, Br, I, mesyloxy, tosyloxy, fornyloxy,
al kyl car bony| b#ypresessforthe oregaszisn f Hitogtesunstof haenerpldorru) aced by CHO [err]
is Hor @4 or [err] and [err] together forman -0- bridge between they
carbon atons to which they are attached, 50 Rprovided that a) when n is O,
then [err] and [err] are not both simultaneopsly hydrogen b) when n is O,
then [err] nust be other than hal ogen c) ff nis 1 and [err] and [err]
both are,OH or together forman O bridge u{’

they are attached, then [err] and are not B
d) when nis 2 and R4 and Rs togeihe Dridge between the
carbon atonms to which they are at tkacl ] 2nd [err] are not al

si mi aneousl y hydrogen and its non-toxi dSBhY maceutical ly acceptable
salts, N°oxides and esters and mi xtures thareanf. 2. A conpound according to
claiml1 wherein nis 1 or 2, each of [err] "and [err] is hydrogen or
hydroxy, at |east ®he of [err] and [err] being other than hydrogen, and
[err] may in addition be 60 - 0 095 875 whate [err] and [err] are nethyl

or ethyl® R4 is chlorine, bromne or hydrox;a and, in the case of fornula
11, R5 is hydrogen or hydroxy, or R4 and dget her forman 0- bridge

bet ween the carbon atons to which they aregitached, and its non-toxic
phacraceutical |y acceptable salts and esterq and mixtures thereof. 3.

i mul taneously hydrogen 55

1, 2-di ph&nyl - 1- (4- hydr oxypheny&)_lg@_e_— 4-di o nd its non-toxic
phar maceutical |y acceptable 5 Sal noest §rs\.4/ 2 (11)
2,3-diphenyl-2-(4-hydroxypheny|)tetraq rofyran, and its non-toxic.

i

harmaceutical ly acceptable salts and ‘gsRems.5
. 1, 2- di phenyl - 1- (4- met hoxyphenyl ) - 1- bf¥em®4-0ol and its esters. 6.
, 2-di phenyl - 1-[ 4-[ 2- (N, N-di et hyl'am no) et hoxyl phenyl ] - 1- buten-4-o0l, and

ts non-t(‘?"Xifci 10 Q { nC ,tvvi/? N CCse g‘rbi eresn { A sei§;-l.ea ¢ agen, 0X
BRI oy i e S

har,macesst i-cal acceptable salts and esters.
,Zjdfphenyl-1-(4-hydroxypheny|)-1-penten-5-o|Beand its non-toxic

har maceuti cal |y acceptable salts and esters./1 9.
-chloro-1,2-diphenyl-1-14-[2-(N[N%H%33Pﬁ§?%ﬁvﬁ§)ethoxylphenyll-l-butene
ANd 1 tS 40N QRabif & 1RPARTBEEH WG chY b6 Sptead? iffeRA dréH orldh-alkyi group of 1 to 4 carbon
- phenyl - 1 admbj & ( 4- hydr oxyphenyl ) but ane- 1, 4-diol, and its non-toxic

phar maceutically acceptable salts and esters. 11.
_'-phenyl-2,3-bis(4-hydroxypheny|)tetrahygfbfuran, and its non-toxic
;_ngnacegtlcally acceptabl e 20 salts andjesiers.

can form an N-containing three-, four-, five- or six-membered heterocyclic ring; R, is OH, F, Cl, Br, |,
mesyloxy, tosyloxy, formyloxy, alkylcarbonyloxy of 1 to 4 carbon atoms or CH,R, is replaced by CHO; R is
H or OH; or R, and R; together form an —O— bridge between the carbon atoms to which they are attached,
50 provided that ) .
' a) when n is 0, then R, and R; are not both simultaneously hydrogen
b) when n is 0, then R; must be other than halogen :
c) when nis 1 and R, and R both are OH or together form an —0— bridge between the carbon atoms
to which they are attached, then R,, R, and R; are not alf simultaneously hydrogen
: 55 d) when n is 2 and R, and R, together form an —0O— bridge between the carbon atoms to which they
3 are attached, then R,, R, and R; are not all simultaneously hydrogen and its non-toxic pharmaceutically
- acceptable salts N-oxides and esters which comprises reacting a compound of the formula:

60 : o g.(;o Rg
: | I 2°n

CHZR'&.

65
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12. &, 2 di phenyl - 1- (4- hydr oxyphenyl) - 1 pbuten-4-ol, and its non-toxic
pha;naceutlcally acceptabl e salts and esters. 13.

4- by-ono- 1, 2- di phenyl -1-[4-[ 2-{N, N—dlmenbslavsno)ethoxy]phenyl] 1- butene and
|ts non- t oxi ¢ harnaceutlcall accep tabIe sal ts.

h |n h o hydroxyl group
4hCh| oro-1, 21 ﬂfl."lﬁ }Fg ! S;% Ja#\e% or |:fatg&te¥cted hydroxyi
p_ ar nHCQUt I er or hydroxyl group protected as a mixed acetal
4-chl oro-1, Ae y m, ene ts non-toxic

pharnaceuilcally acceptable salts and esters

2, 3-di'phenyl -2-[14-[2- (N, N—d|nethylan1no)ethoxy]phenylItetrahydrofuran and
its. non-toxi c 30 pharmaceutically acceptadgye salts, and its esters. 17.

1, 2-di phenyl - 1-[4-[ 2- (N, N- di et hyl arriRmenyI ] but ane- 1, 4-di o and
its non-texic pharma- ceutically acceptabl® salts, and its esters. 18. A
compound as claimed in any of clains 1 to 17 and its non-toxic

phar maceuti g ré i Mag ¢ gler —L?frldt @Q(Aroﬂﬁhe&sﬁ a ﬂérerHﬁe%rb Beinb5APY hydiosdylroup

treadnent of a&pgnpm Q&D nd of thé lormaphar maceut i cal
conposi ti,gn conprising a conpound as clainmed in-any one of clairns 1 to 17

or a non-toxic pharmaceutically acceptable salt or ester thereof and a
conpati bl e pharmaceutically acceptable carrieg therefor. 20. Process for .
the preparation of a conpound as clainmed in clid m 1 which conprises -
reacting g conmpound of the formula 40 45 -

[err] 50 wherein n is as defined in- clalntl is the sane as [err] as
deflned inclaimlor is a hydroxyl protec as a m xed acet al
§ﬂp R4 is the same as R4 aB' Re a protected
roxyl | _group, and errﬁcﬂshaogroup [err] or [err] as
-deflned i¥ claim1or is a hydr oxyl grou qtected as a m xed acet al

group w th an organo-netallic conpound of he formula: 55 [err] 60 wherein
Mis -MHal or -Li and R10 is a group R2 or R3 as deflned inclaiml or is
a hydroxyl p 65 rotected as a. ntxe acet al group g Hpﬂ g
ntre a dl , Ra, Rz an
of the { ol m,g fqgcsepe | il r{i g ggﬁf‘f
necessary, t rrﬁtﬁéjl& a°t|n Ql{sr ro ;QJuB &hcﬁhg

and is R4t o.y.pbgem Hdn@inGehigh @Yl il RY togbthér Torrta mnugu ana/of dtiohally Sredting theXpvdduct
and-opti onalt yondehg/ddlaal Bd Rt. ﬁeR erdd intd anpthe uvterawcatemﬁmnmfoeﬁdeﬂmdmnd@r gptiopglly

treatrng %¥h repfg@ ntaae paﬂa"aerce‘fttsr'mrcaptﬂe $at. Nipidapr petgriherqof
hydr ogen, or $ Tﬁ f§ f?TmFﬁbether forman -0- bridge,
and/ or optlonaIIy treatln uct to convert a radical [err] or [err]

i nt o ‘anot her such radical as deflned inclaiml, and/or optionally treating
the produ#t to convert it into a non-toxic pharmaceutically acceptable

salt, N-oxide or ester thereof. 20 1. Alpro oS for the preparation of
a conpound of formula (11) as clail FmQ¥ieRein R4 and R5 are OH,
whi ch conprises reacting an Al -conpl ex ofickhe fornula :
i 45 s
CH ORg,

0 wherein R, and R; are as defined in claim 1 or a mixed acetal group, n is as defined in claim 1 and OI'-tB isa
mixed acetal, benzyloxy or hydroxy, either by a Gngnard reaction with a phenylmagnesiumhalide
derivative of the formula

55 N
| | - R3—@-— Mghal

60 or with a corresponding lithium compound of the formula

' ' R R§—<:: —Li
65 :
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25 [err] [err] 30 35 40 [err] 45 50 wherein [err] is as defined in claim1
and [err] is 0 to 3 with a benzophenone derivative of the fornula: 55 [err]
60 wherein [err] and [err] are as def§igegl gymsclaiml. 22. A process 53
according to claim20 or 21 followed by the separation of the pure (Z2)- énd
(E)-i soner Mmﬁ-%r?edﬁu-eq inylain benatizgdracetd! groyp tasaives piRiected 98 URIteFtAUIpheydyicl

and (RS, S the forpulag ner pairs of conpound (11) fromthe corresponding

m xtures, by fractional crystallization, frict i onal dissol ution,

chromat ography or a 35 conbi nation ther eof 3 0095 875 Cains for the
Contracting State: AT 1. A process for the pgrgparation of a conpound of the
general formula 5 [err] 25 [err] .Wnerein n Oto 4, [err] and [err] which
can be the sane or different are Hor OH, [€fr] is H OH _hal ogen. al koxy
of 1 to 4 carbon atons, benQ/I 0 met ho 2, 3- di hydr oxypr opoxy or
35 [err] [err] 40 wher ei n mrls"’—f&?errlr any err%v\,hich can be the
sane or different are H or an al up)o %1 to 4 carbon atons, or : 45
cantform an N-containing three- four 3iwe- or six-nmenbered heterocyclic
ring; R4 is OH, F, d, Br, I, rresyl oxycgt@syl oxy, fornyl oxy,

al kyl car [:)onyl oxy of 1 to 4 car bon” at oms or SCH2R4 |s repl aced by CHG J[err]

Is Hor OH, or err ethr form
car bon ato rﬁ% §ﬂﬁo “) E' rouE dgﬁ)tec? Wr?:f‘é’ dn?ﬁhe?\?lau)ng WﬁremovezrI ?o %ve
then [er r[i 2 ,e,gcﬁ.g @E&n@qﬁd Qﬁhomuw taneously hydrogen b) when n is O,
then [erf] nust be other than halogen c} when nis 1 and R4 and Rs both are
OH or together forman -o- bridge between the carbon atons to which they
ar'gattached, then [err] and [err] are not adl si mul t aneousl y hydrogen 55

d) when nis 2 and [err] and [errR] t her . n -o- bridge between the
car bon atbrms to which they “@" '@‘
| oa

CH,0Rg

. wherein R, and R; are as defined in claim 1 or a mixed acetal, n is as defined in claim 1 and OR, is a mixed
acetal, benzyloxy or hydroxy, either by a Grignard reaction with a phenylmagnesiumhalide derivative of

the formula

40 Or with a corresponding lithium compound of the formula -

o

wherein R,is as defined in claim 1 or a mixed acetal to guve a protected or unprotected triphenyldiol of the
formula

35

45

55

—@_'Ra

rca2
CHZORS
from which compound any protecting group R, and protecting group in a phenyl ring are removed, to give
a compound of formula (ll) wherein R, and Rs are OH;
3) dehydrating a compound of formula (ll} wherein R, and R both are OH, to give a compound of

- formulia (i) wherein R, and Rg together form an —O— bridge between the carbon atoms to which they are
65 attached;
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- attached, then [err]and [err] are not all simultaneously hydrogen and
- non-toxi c pharmaceutically acceptable salts N-oxides and esters which,.
prises reacting a conpound of th® 098n87s. 60 [err] 65 0 095 875 %a
wherein n is as herernbefore defi ned err] is the sane as %err] as
herernbefo “ﬁ?ﬁﬁﬂ??k‘&WﬂﬁﬁmdFGP%Et%db%EOH j9veq caeeyuaf of

group, [ er ™ “E.ﬁ’ efﬁ mﬁ%@ e AT AL RGBS fodh bR i
hydroxyl gf,pet,r.pl,nng fat,;,gsa SbrtHonHOf [t 16 rerr her ei nbefore defi ned
or is a &hydroxyl group protected as a mxed acet al group, with an

organo-netal lic conpound of the formula: 5 ferr] 10 wherein Mis -MHal or
-Li and [err] is a group [err] or [err] as rei nbefore defined or is a
hydr oxyl group protected as a m xed acet al up, to give a conpound of the
formul a:4015 20 25 : [err] 30 which
is then treated, if necessary, to convert t He radrcals [err], and [err]
into the radicals [err] and |deca__@m|§d of forrrul allin
whi ¢l [err] is hydroxyl, op aII deh g t Re product to give a
conpound,zof fornmula | or treatrng the égduc to provide a conpound of
formula 11 in which Rs is hydrogen, 8 in which R4 and Rs together form
an -o- bridge, and/or optionally treaunqgn he product to convert a radical
[err] or [err] into another such radical as hereinbefore defined, and/or
opti onal Jy wﬁée.kheﬁt irR®, 5D Ss RFRRICLaifhQ oF ARYESchtal, h islaflidhndtl NQAMIIQKE OR, is a mixed
phar maceut bgal, binzR6BAR hlbxg, 16 Give a coMpouAdsE fadihule B @heréih By 26 Ry togethehfopm as es-
accor di ng bddgelbateerithekarbdn at@ngro ivaieh they aregdtadhegiy a conpound of the fornmula
40 \é}g 6) remaving the protecting group Rg, which is other tha[\érr/dr]:geg(ynqmrear @'ptﬁct[ng IgFoJup éﬂﬂj
[err] are RBeMdingrang dehydrtiunga PmrPung o™ let al group, n is as defined in
claim1 Znd [err] is a m xed acetal, benzyl oxy or hydroxy, either by a
Gignard reaction with a phenylnagnesiunhal?de derivative of the formul a
[err] 60 or with a corresponding |ithium cgaound of the forrmula [err] 65
35, 0 095 875 47 wherein R3 is as
defined ¥n claim1 or a mixed acetal group Wd give a protected or

unprotected tri phenyl di ol of t hg ornula R
‘*‘I’*“ "<::>“‘ 2

}\ﬁf 25 ' (?Hz
CH,0Rg

40 wherern Ry, R, Rs, N and OR, are as defined in step 5), to give a compound of formula (I} wherein R, is OH;
7) ring opening a compound of formula (Il), wherein R, and R; together form an —Q— bridge
between the carbon atoms to which they are attached, to give a compound of formula (1) wherein R, is OH
or halogen;
‘5.(“ 8) reacting an Al-complex of the formula

- ] Q@ 1i ®

55

65 i |
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5 [err] tO from which
conpound any protecting group [err] agd Eob gti ng group in a phenyl ring
are renoved, to give. a conpound of f ?1) wherein [err] and [err]
are OH 20 whereid R, fsQ884finedin@1afh® TRALA s @foihﬁhﬁﬁérﬁ‘éﬂh@n&é derivative of the formula
[err] 30 wherein [err] and [err] are as defined in claim1l or a m xed
acetal, nis as defined in claim1 and [err] is a mxed acetal, benzyloxy
or hydrox;g either by a Gignard re [ on.,vvr t r . phenyl magnesi urthal i de
derivative of the fornmula 35 Fg‘r‘r‘]"'w— e®gondi ng |ithium
conpound of the fornula [err] 45 V\/nereln R2 |s as defrned inclaim1l or a
m xed acetal to give a protected or unprotected tr hen | di ol of the

formula 55 [ '"'Faraa Qrwa 1?‘ﬁ( iv rﬁr&u ll)g@pf;e!" ARt Rs are OH:
idof1to 5
pr ot ect | ng %a {eﬁe ‘ Jor ) rbo ] er M UIa(d)(“ oro(ln

fornul a (11)w RJ B rarrs aaroh o8 oF 1 ting a conp
formula (11) V\heDBieﬁyt{raihg]acaﬁhi:u{:ﬂfﬁ rmiaHIH \Mhéer@;hs dl-Dtog;iwse cerresomawmdnmfuna of
forbndl a (11)f°vm1é8r‘ét n and Rs to et her forman -0- i dge bet ween
carbon at hs s Fplve } % rem“RR“ is ’G‘QB"‘S"F@"‘W"’B@}YVC}Y att hils
a conpound PP LE maéﬁ%J"a% Hi'aind ROLE b&thloHtP 1dgbit6r Brm an —o—
conpound of ttrrag o catbRlaBIntd tR4vhicﬁ u@vl,arefx)ua&earn,vth% deid@ataiy&ilif 6 tarBeky( i

Rs, which i scoolahmlg 1 Itraﬁ dasban Catyeis, t@Qike OF cqrimad fof AYmgia Ol pahiersira Rp e foyinyloynor,
and dehde"atq"ﬁQaraOW olihi@ 4skropmatomesr mul a 5 [err] 10 20 wherein [err] and
[err] are as defPHE¥UIHA EMACHYOTSRe fAFMUA acetal, n is as defined in claim1
and [err] is a nmixed acetal, benzyl oxy or hydroxy to give a conpound of
fohoula (11) wherein [err] and [err] together kgrman -0- bridge between

f he carbof atons to which they are attached; renoving the protecting
proup Rs, which is other than hydrogen and/o protecting group in a
bhenyl ring, and dehydratiung a conpound of twg~formula 25 [err] 40 wherein
é;err] n and [err] are as defi negb_@_g H@- onpound of fornula
b1} wheresnn R4 is OH 7) ring opdni a corrpoun gfzrrula (1), wherein

ferr] and [err] together forman -0 br { n

CH,0Rg

35

wherein R,, R,, Ry, ORq and n are as defined in step 1) and 2}, with an appropriate acid catalyst in a
carboxylic acid containing 1 to 5 carbon atoms, to give a compound of formula () wherein R, is formyloxy
or alkyicarbonyloxy of 1 to 4 carbon atoms;
40 14) dealkvlatmg a compound of formula (I} or (I}, wherein at least one of R,, R; and R; is alkoxy or
aralkoxy, to give a compound okf formula (1) or (li) wherein at least one of R;, R, and R; is OH;
15} alkylating a compound of formula (1) or (Il) wherein R; is OH, with diazomethane or alkylhalide
derivative of the formula

:x: < \r/'\;_ 45 R1 1—ha|

wherein R, is an alkyl group of 1 to 4 carbon atoms, benzyl, methoxymethyl, 2,3-dihydroxypropyl or

Re
50 /
—~—{CH3);—CH—N
AN
R,

R T L T

55 wherein Re, R; and m are as defined in claim 1, to give a compound of formula (1) or (H} wherein R, is alkoxy
of 1 to 4 carbon atoms, benzyloxy, methoxymethoxy, 2,3-dihydroxypropoxy or

. Re
60 —0~{CHg)w—CH—~N—R;

wherein m, R; and R, are as defined in claim 1;
16) alkylating a compound of formula (I} wherein R, is OH, with a dihaloalkane of the formula

65 , hal{CH,),,CH,hal
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bet 'n the carbon atons to which they are attached to give a conpound of

forngl a (I') wherein [err] is OH or hal o% reacting an Al -conpl ex of..
the fornula 45 [err] 55 60 65 095 875 [err] 0 095 875 wy
4 \Nh rel n [el:l Llnmlsaag dgfe almnl and era\éicaefnﬁial %rl'{al tg 3Vhﬁ2h ngl th“@ same or
benzbphenongetiand t\s@tvle\smnfo;tk%wh@.w el 4 O e R R
defined in claim1, to gi ve a conpound orrrua(ll) Wnereln[err] and
[err] are OH, 1o 9) esterifying a corrpound of formula (1) or (I1)

wherein R is OH, with a carboxylic acid
correspondi ng carboxylic acid derivative,_A o0 give a conpound of fornula (1)
or (11) wherein R4 is fornyloxy or alkyl bonyl oxy of 1 to 4 carbon atons;
10) dehydrating a conpound of fornula (I erein Rs is OH, to give a
correspondi ng conpound of for .C L‘Sc_vb—ii hydr.ol ysi ng a conpound
of formula (l), wherein R4 islo | oxy or Ica%bonyloxy of 1 to 4
carpon atons, to give a conpound of f ha (1) wherein R4 is OH 12)
rea%flng a corrpound of formula (I1) wh (iin [err] and [err] are both OH or
t oget her gorman -o- bridge between thé Z#rbon atons to which they are
attached, with an acid catalyst in a carboxylic acid containing 1 to 5

car bon at onsvhersin Rpeq4a"‘!:'b?ﬁ§duﬁﬂastﬂef"f°6r"tﬂﬁ"a1e?9 hajjs B?legen. vebichjisfurther repstesiwithan
20 al kyl car baHHWS BBt o 4 carbon atons; 13) reacting a conpound of the
formula [grr] 35 wherein [err] and n are asteflned in step 1) and 2), with
an appropriate acid catalyst in a carboxyI/c acid containing 1 to 5 carbon
atons, to give a conpound of fornula (I)HMherein R4 is formnyloxy or

al kyt‘car bonyl oxy of 1 to 4 carbon atons; 4\®R 14) deal kylating a
compound Qf formula (1) or (11), wherei n at™Vl east one of [err] and [err] is
al koxy or arvﬁtel@?‘ﬁéan&ﬁ}a@a‘é@efﬁae@ﬁ'&ﬁﬂ“ﬂ@dwﬁfac&ﬂﬁcmdhaffértﬂlla%w‘ér&a RIMSHiBddIkoR) as
| east one ofdefimdridci@md:[err] is OH 15) al kylating a conpound of formula
(1) or (11) wherndiakyitngdcompoynd of fgrmiya ¢i) a‘ﬂ‘@t@&tﬂx@@“:dwthaﬁwplhmelotlwe formula:
derlvat|v3 of the fornula 45 hal(CHa)-CHohal [err]
wherein [err] is an alkyl group of 11t0 GG atons, benzyl,

met hoxy met hydhered, m-isladyetinekivi RIaPY land the 284idaRINa] ar55a|oguaemhsnw%h cAR?be&ndsdw&
as defined idiffecdntiitongide 4 ${hgioaioxplpbarmidiptierdiatkbnef afthefbranu(ak ) or (11) wherein
[ery].is al koxy of 1 to 4 carbon.atons, benzyl oxy, methoxymethoxy,

2,3 |hydfoxypropoxy or [err] wherein m [err] and [err] are as defined in
clal m 1; 16) alKkylating a conpound of forAE, 4G MErein [err] is OH with
a di hal oal kane of the fornul a

§f (G A)IQCB, M8 bon atons or with the

%0
R @ -—.C—@_Rz
1 ] |
. {CH,}_R
p 1205
\/ 45 - a;—R,

wherein R,, R,, Ry, Rs, n, m are as defined in claim 1 and hal is halogen, which is further reacted with an
50 amine of the formula

Re
s/
_ HN
55 N
R,

wherein Rg and R, are as defined above, to give a compound of formula (If) wherein R, is aminoalkoxy as
defined inclaim 1; .
60 18) substituting the hydroxy group R, in a compound of formuia (1) or (Il) by halogen, to give the
corresponding compound of formula (i) or (Il) wherein R, is halogen;
19) reacting a compound of formula {1} or {Il) wherein R, is OH, with methane sulfonic a.id chloride or
toluene sulfonic acid chloride, to give a compound of formula (I} or {Il}) wherein R, is mesyloxy or tosyloxy;
20) dehydrating and substituting the hydroxy group of a compound of formuia (11}, wherein Rs and R
65 both are OH, to give a compound of formula {I) wherein R, is halogen; :
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85 ' Terr] wherein mis as defined
in claiml and the radicals hal are hal ogen atons, which can be the san® dor
different, to give a 4-(hal oal koxy) pife095di&N%eny| al kane of the formula: 5
[err] Wher ein [%katﬁggw p%[]rqjd o@&mglaaﬁ vﬂglfeln@@gnd I{]P&hgreraleﬁlpﬁilonﬁlchlb&e,to give
hal ogen, whighm ia. i) Gikefe(R, W &I an am ne o formul a:

[ ERR] 25 wher ei go)@stitfitirarattombdiRp offoEm@s(@e i), WeereinR, BIngsyoxy, togyipxg bit@logen, with
conpound of halogemtogive la)combmindohfoRBula @ ca i) woerkik Bxip halogetef i ned in claim 1;

17) al kyl ting 29 drameeurdof wafamplpl ) | wherein R3 is OH, with

di hal oal kane of the formula: 30

[err] wherein mis as defined in claiml and°the radi cal s hal are hal ogen
atonms, which can be the sanme or ¢iffg

4- ( haI oal’Roxy) phenyi di phenyl al kand o
[err], n, mare as defined in claim1 an | is halogen, which is further
reacted with an 50 ami ne of the fornula erd 55 wherein [err] and [err]
are>ds defined above, to give a conpound ‘gf roula (I1) wherein R3 is

am noal kagy as defined in claim1; 60 fg) substituti ng t he hydr oxy

group R4 in a conpound of forrrula(l or haloe
BRI b L e vy ;wqé?w :r%w. % siezti‘g
‘reacting a g: ‘ﬁaac " t6 bive l;n a ane.
sul f oni czacr or| or t uene su foni c acr d ch or| e, to g| ve a

conpound of forrrul a (1) or (I1) wherein R4 ig nmesyloxy or tosyloxy; 20)
.dehydrating and substituting the hydroxy groyB of a conpound of fornula

?c?o'r@e_g‘s [ferr] 40 wherein
|

i(1 N wheérein [err] and [err] 65 both are o] gl ve a conpound of formula

(1) wheresn R4 is hal ogen; 0 095 875 treating a conpound of

formula (Il), wherein [err] and [err; bot h a e OH, vvrth t hi onyl chloride,
t 0 give a conpound of fornula (I el NwR4cis substituting a
conpound of formula (1) or (11), in 4 ns t osyl oxy or -
hal ogen, si th hal ogen, to give a corrpoung f°f"orrru|a (I) or (I1) wherein R4
s hal ogen; 5 23) reacting a compoup ola@f the fornmula: [err] wherein
'err] and R2 are as defined in claim1l orcaj-vadl acetal, n is as defined in

Ia|m1 and hal is hal ogen, either by a Grignard reaction with a

formula (II) wherein R, is halogen and Ry is hydroxv

24) carrying out the same reactions as in step 23) except that the groups R, and R; of the starting
material and the reagent are interchanged, to give a compound of formula (I} wherein R, is halogen and Rg
is hydroxy;

40 25) dehydrating and removing any protecting group in'a phenyl ring of a compound of formula (1),
wherein Rg is OH and R; is as defined in step 23), to give a compound of formula {l) wherein R; is OH and R,
is halogen;

26} converting a compound of the formuia:

45

50

@ —or~

55

60 wherein Ry, Ry, Ry and n are as definedinclaim1,ZisH,YisHorOHorZand Y together form abond, and X
3 is halogen to the corresponding Grignard-complex or lithium salt wherein X is Mghal or Li, respectively,
,t and reacting this complex or salt with formaldehyde, ethylene oxide or trimethylene oxide, to give a’
! compound of formula (l) or {I) wherein R,is OH and nis 1 to 4;

' 27) reacting a compound of formula (1} or (Il) wherein n is 0 to 3 and R, is halogen, mesyloxy or
65 tosyloxy, with a cyano group to give a triphenyl nitrile of the formula:

P 40

L




ound as defined in-step 1) to give a triphenyl hydroxyhalide of the
ula: 20 R 3 25 [err] 35 fromvr/nich corrpound a possible protecting
grop in a phenyl ring is renoved, t@ -p%corrpound of formula (I1)
whetein R4 is halogen and [err] is hydroxy, 4) carrying out the sane
reabtrons as in step 23) except that the grouf, R2 and R3 of the startrgﬁj
materi al and the reagent are interchanged, tolgive a conpound of fornul
(I'l) wherein R4 is halogen and Rs is hydroxy D 25) dehydrating and
removi ngsany protecting group in a phenyg ri of a conpound of formula
(1), wherein R5 is OH and RBO_S__@U' hned "bs—t@-?’-% to give a conpound
of fornmula (1) wherein R3 is Bn t hal ogen ) éonverting a
.compound of the forrmula: [err] R3 50 60% nein [err] and n are as defined
inclaimel, Zis H Yis Hor CHor Z arm!‘fcmgether forma bond, and X is
hal ogen to the corres ndr ng Gignard- corrpl ex or lithiumsalt wherein X is

I\/gh or Lwh eqe@ @G?? asalntme#emteum ngZ 4ndiYsas defined @vstepr26jsaati b isd tb 13, hydrolysing
forh dehy&}; "SyforPr‘?rg hpafiacisxandaeducing Wb seid carimayiioecie i 00b
formula 4l) o 35?4, 15 he Frprmwa §) qr i puhersipR, st andys 4 to 4;
conpound of forrrula( ere|n nis O0to 3 and R4 is hal ogen,

nmesyl oxy or 65 tosyl oxy, vmth a cyano group tm give a triphenyl nitrile of
the formula: 40 0 095 875 [err] to

[err]” wherein [err] and [err] are as defin nclaiml, Z and Y as
defined 1n step 26) and nis 0 to 3, hydiol g this compound to the

cor r espondi ng triphenyl carboxylic 3 and reduging the said carboxylic
acihd i n one step or via an |nteF ,,T""g‘?rﬁzound of formula (1)
or (1) wherein R4 is OHand n is 1 Qrf!ilﬁY ?8) converting a conpound
of ithe fBrmula 20 [err] as defined in step 26), wherein X is Mhal or L|,
wi th carbon dioxide to give the corresponding triphenyl carboxylic acid,
whi:ch is fﬁmwﬂ rree!acé’a) wheretgn% 'sﬂ\@ alogr bjij witmparpent dipxide] fongive the garm@poadmg
conpound offiP8 ' W 'Eﬂ'g '?a ‘r’ neier pLviagq intpreiatedo give apompoung of
reacting’a °"“ ' 3 n@ odém %eqftrenanrugrrml a: 35

[err] V\/nereln r n are as defined inclaim1l a m xed acetal, and
[etr] and [err] WhICh can be the sane or 45 dlfferent are al kyl - groups or

f orm together a 1, 3-propyl ene gro with a gonponnd of the fornula [err
%% Propviene 8o B) m__“’éaz [err]
_. _ ( 2)

/°R13
ax\
ORy 4

o wherein R;, R, and n are as defined in claim 1 or a mixed acetal, and R,; and R,,, which can be the same or -
Nt 45 different, are alkyl groups or form together a 1,3-propylene group, with a compound of the formuila

50 : )
wherein R, is as defined in claim 1 or a mixed acetal and X is Mghal or Li, to .give a protected

triphenylhydroxyaldehyde of the formula:

3

60

CH
65 \°R1 4

LR 0




B0 wherein R3 is as defined in claim1 or a nmixed acetal and X is Mghal or
Li, to give a protected triphenyl hydroxyal dehyde of the fornula: 55 60 43
[err] - 0 095 875 and fi nal |y renovi ) Q9% 8#%t ecti ng group, and al so any

prot ecting. v, fo ;
o 1 Sl I SRRl At BB el (LD
reaction as in szoepara&)g cakthe Ramé headtioh A& ingstep28) bt jthaa @ dragsrH, aod R{ bicthe starting

starting nat mefegsl amwe teh@nr %ag@rmarmleé tg mtee!rcehmmgié @f fotnplafliveherpincStihit melacs by
forwla(lﬁ)cﬂﬂ% rfg] '%B%q 5 CHO and [err] is OH 31)
dehydrating a cohpotMad 1‘1?5‘9? RaFg °'['é"r] 10 20 30

[err] or a m xture of said conpounds wherein [err] and n are as defined in
claim1, to give a conpound of formula (1) wh&sein CH2R4 is replaced by
CHO, 35 ' 32) dehyhdrating a protected triphspyl al dehyde of the fornul a:
R 50 wherein [err] and [err] are as defined step 29), to give a conpound

of -«the fornmula: 55 [err] 0 095 875 and finy enovi ng the protecting
growp fromthis conpound, to giwe o, T IY= , (1) wherein CH2R4
is replacdd by CHO 33) oxidizi n& a rrqg.in o+ (11) wherein R4 is OH,
to give a conpound of fornmula (1) or (11 rein CH2R4 is repl aced by CHO
5 34) reducing a conpound of fornu (1) or (11), wherein R4 is COCK,

i

in a single step-or via an emternediate, to give a conpound of forrmula (I)
jor- (11) wherein [err]replaced by CHO 35) hydrogenating a conpound of

o ‘give a conpound of formula (11) wherein [err] r 36) alkylating a
und of formula (1) or (11) wherein at | east g of [err] and [err] is

IH, with as10 suitable al kylating ager to give ajconpeund of formula (1)
br (11) wherein at |east one of [Rr Gi-r-]—r-scﬂzl to 4 carbon
it ons, benzyl oxy, or net hoxymet hoxy. ocess acgording to claim1l or
fol | owed by the separation of the pur - and -isomers of conpound
i) fromtheir nmixtures as well as pure (RR ~Sga- d (RS, SR)-enantioner
#ai rs of conpound (11) fromthe corresponding. rilxtur es, by fractional

*ryst allization, fractional dissolution, chrorrd'ﬁ)graphy or a
or a mixture of said compounds wherein R,, Rz, R; and n are as defined in claim 1, to give a compound of

formula (I) wherein CH,R, is replaced by CHO;

\./ 35 32) dehyhdrating a protected triphenylaldehyde -of the formula:
e
40
Ry T ?-< :: —Ra
. B 4 .
R

\°R14

wherein Ry, Ry, R; n, Ry; and R, are as defined in step 29), to give a compound of the formula:

50

A




15':6nbination t hereof . Patentanspruche fur die Vertragsstaaten: BE CH 4lE
IT ULUN SE 1. Ver bi ndung der al | genei nen Fornel 20.
0 095 875 1130

) a%gfm%ﬁy removing the protecting group from this compound, tg give a compound of formula (1 wherem
i CH.R, is replaced by CHO; ﬂ T" &g{ 125 CH 5 R4 45
woblei n O bis 43) bﬁauzmﬁlsmduwﬂm,) o.du)emgrleialnch oadaargwueccsmumiernnsulad) or ) tranein OH

darijst el | en CHERB isHeplged beLO;Hal o en oder eine Al koxy -Gugpe mt 1 bis 4

edu rmul is in a single step or via an
Kohl enst &f f at oflHe é’l"?lé cB@FI‘i;E %{3’% Fé?’ vﬁ"%ﬁ‘m & ot by (RO
di ydr oxyp % % giy \5: und offormula (1l) wherein Rg is other than
givela po u offfo (@) w réuﬁh, is RborUnd R/, die gleich oder
verischi eden Si aﬁj alklrlamrd&rcoe:pamd/hlf foythag)s up:pell)mhbreih dDIeSStland’rﬂ‘e‘hS!héﬂi & todinwith a

bzw. 55 R stitab alkglptingrageetio bive geqmmeo@fdMIal(% eﬁé)rw'ﬁrqmat fRagt oge ef Ry Rejapgd Rs is

funf oder §l§e¥§kéﬂ%tce§seg% ?W:%?%W or 2?%“3\%% thesaer rsat g)b?jthet urlg %El %})(?ﬁ-lers of

Tosyl oxy, F&B E’W'rom xﬁ.?ers m(da%éfr R/BHFa qmen _
I st "Bzw. cmz hdilg Hibitdeds) Bylattndi cHktaNlzatib®h mﬂ.séadubmmodaamgram odad

Rs zusarmemmebmanonﬂ»eﬁelaf ucke zwi schen den Kohl enstoffatorren an die sie
angegl i edert 5| R {de VOr aus setzt aB fol end Bedi ngungen erfillt
sind: 65 e \ertragsstga ?%H't” gI eichzeitig :
Wasser st of f, ﬂ&e,lb,nhhngcael;,pgl,,q,;,;,;,,],colr;l,g,llllll 0 095 875 b) wenn n = 0,

darif R3 ein Hal ogen sein, ¢c) wenn n =1 u R4 und R6 beide OH sind bzw.
zugamen - 0--Brucke zwi schen’ den Kohl enst of|f’at omen bi | den, an die sie sich
angl i edern, dann sind R, R2 und R3 ni cht ee gl ei chzeltlg Wasserstoff, 5
d) Awenn n = 2 und R4 und Rs zusammen ei ne Brui cke zwi schen den

Kolil enst gf f at om bi | den, an die sie angegligdert sind, dann sind R, R2 und
R3inicht alle glei chze| tig V\asscirst 'at oxi schen, ' (1)
phar mazeuti sch annehnbaren Sal zet o- o/ gle Es?er und M schungen aus

belden

30 CHz'Ru
baw.
o | R,
s 38
: (11)
: @
| l _
(CHy),
g_, 45 Cﬁz-kh

wobei n 0 bis 4 ist, R, und Rz, die gléich oder verschieden sind, H bzw. OH darstellen, R, H, OH, ein Halogen,
oder eine Alkoxy-Gruppe mit 1 bis 4 Kohlenstoffatomen, eine Benzyloxy-, Methoxymethoxy 2,3-
. dihydroxypropoxy-Gruppe oder die Gruppe
. Rs

50 Ve
~0—(CHz)py—CH—~N—R,

ist, wobei m 1 oder 2 ist, R und R, die gleich oder verschieden sind, H oder eine Alkylgruppe mit 1 bis 4
Kohtenstoffatomen, bzw.
§5 '
Re
7
'_N—'R7

80 einen N-haltigen heterozyklischen ng mit drei, vier, finf oder sechs Glledern darstellt, R, OH, F, Cl, Br |,
eine Mesyloxy, Tosyloxy, Formyloxy-, Alkylcarbonyloxy-Gruppe mit 1 bis 4 Kohlenstoffatomen ist bzw.
- CH,R, durch CHO substitutiert wird, Rs H.oder OH ist, bzw. R, und Rs zusammen eine —O—Brticke
zwischen den Kohlenstoffatomen, an die sie angegliedert sind, bilden, vorausgesetzt, daR folgende
Bedingungen erfiilit sind:
a) wenn n = 0, sind R, und R; nicht beide gleichzeitig Wasserstoff,
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2. Ver bi ndung nach Anspruch 1, wobei n 1 oder 2 ist, R, R2 und R3 jeweils
Wasserstof f oder eine J Hydroxyl grurbfog %9 wobei zum ndest ei ne der,

G uppen R1, R2 und R3 nicht WAssersto I'st und R3 zusitzlich Re / dJ

C- O CH2- CH2- NbliverR n seﬂ.nad(&rkam Halotmesedl R6 und R eine I\/Eth | - oder

At hyl - G Y" nopit? “ L
bei Formel ¢ ‘I—‘%?bﬁ%’lgﬁ S o0 e S aPagA SO B o %%‘%ﬂﬁ Uif b
zusanmen i ne enra'p-'- Bluh& K und\t, sishisiRertian Kohlmiké sdischérdEn KoRehsttifatomadidéH, en

si e angegl i gideketangedliedes Sll, Rlasesii R, AR, QM B¢ hieht afihglsicraaityWassedstotfnnehnbar e
Sal ze und Esdavée |h[majomhqmpIMrlgq;hu}ngeannehmbaren Salze, deren N-Oxide, Ester und Mischungen aus

3.1, 2- Di pheh§ifen %E drox henl¥l )‘Ef ? dé’éﬁ? Lok, WNd, FES56Rs 328 Ster eine
ydr

phar m.a‘zel"‘; I en R,, R, und R; nicht Wasserstoff ist und R,
2, 3-Di pheny oxyp tet ranydrofuran und -dessen atoxi sche,

phar mazeutlsch zs annehnbare Sal ze und Ester. 5.Re

1, 2- Di phenyl - 1- (4- net hoxyphenyl )-1-b en gg(_ﬂ/und dessen Ester. 6.

1, 2-bi phenyl - 1-[4-(2- (N, N-di net hyl am%o%ﬂ"f’ﬁ phenyl | - 1- but yl en-4-0ol und
dessen atoxi sche, pharmazeutisch annehnbare Sal z.e und Ester. 7. _
2,3-D phenyl 2- (4- hydr oxyphenyl ) t et r ahydr opyran ‘und dessen atoxische,

p har mazeut i ssmrkalﬁowéraemiéh bR, einSilethel- ered AtRgiGruppe 8arstellt, R, Chior, Brom oder eine Hydroxyl-

1, 2- Di phgnygrurpe(st ing Bei 6 s st méﬁnzfﬁxs'roxvlgwape' ey und Rezusarpmen eine
phar mazeut | ? a%:%;?? ol Igt deer;e n c:use sie angegliedert ist, sowie deren atoxische,
4- Chl or - 1 - il mma AWoPiHo4gasbrt Stokiathd, N

und dessen suzexmd; Y phar rrazeutlsch annehnbare Sal ze.
1 Qhenyl -1, 2- Bi s% &Dh hdroxvohenuiftatrahtdrdfuciino| und U riigssen] e 9towischeat phermsazkgisch

iphar rrazeffh%‘& s ze und ster .
2- Pheny! - ‘5?7 %Ygé @}d BT endST SR addbd aiiSiithe,
ﬁJhﬂ'!b

fohar mazeut |,§@nnaaéua ls%ﬁ‘e

kL, 2- Di phenyl - 2- (Zla-bipﬁhfnobaf(phﬁdwﬁy):hehylhettaﬁ{mmyﬂawl undu Nidssedl € a®eidcheat mrrﬁa&m,sch
har mazetft |@o¢hmb@fe SeirmuhdEstere Sal ze und Ester. 4-Brom 1

[ 2- Di phenyl - 12 DgF’? Eﬁ.?i EPREehyAT PRy oy pety | REstsey | dHmarch
essen at OX' S EChI ﬁhN ﬂwgﬁﬁﬁlﬁo)%)&ﬁrgle% -1-butylen und dessen atoxische,

_'-ChI or-1, Minﬁbamyh-a]m%b eégyp eny ut an essen at oxl sche,
bhar naze¥#t i scho. aﬂ%hmaﬂ-els@aivdmmh&ymshm1 A-dl@ und Ifessen atoxische, pharmazeutisch

 4- or-1 %ﬂm"phq dr oxyphen ; 1-butyl en und dessen atoxische,
bhar nezeut i s ﬁ %1 n%ég |s( ‘Q’@‘Vﬂ%‘l'ég'%;@ droffgn und dessen atoxische, pharmazeutisch
, 3- Di pheny] eﬁ T}ima@ymmm mmmxy&rhp%gaékl tafthdsgHaY Iptafrizadistd

essen a¥o0 xdnBéhnshare[Haae OREZEREr) sch annehnbare Sal ze.
, 2- Di phenyl , 13.1[ 4-Bfa#»-{. Npmhdwh'et[Mzr(um-dlmet)\mmmmyﬂhptvﬂpryahvlbutnavierﬂ 4Jnd| oldesaﬂd

essen at o)at are Sal e und des
er bi ndung %ﬁ;ﬁ:bﬁ%“ ?\fe?wamphsnvgg@% GHE QBFERT oPBRFEn cPrerezautsch
Q-H'Sh

har mazewd i SChs.a Lﬂ@-h&lﬂ&ygﬁénﬁ; 1-Bitflen/BUNYE REM4EID dtdkisdy; pharmazeutisch
gherapeut i sahhamtB&rsaﬁdhnmlgst or nonabhangi ger Tunore. 19. Pharmazeuti sche
l schung mit @6 r?@rD'mnﬁﬂﬁﬂt[h-%ﬂammwtmwlpAFryﬂ?eHmYém!w#n ¥nd]dpssen atoxigghe,

;- Z
gl nem von AR oI R A oS SRS IARRL G B2 S F08En GRARLY,
nd mt g nﬁmm h annehmbare Salze und dessen Ester. .;
18. Verbindung nach einem der Anspriiche 1 bis 17 und deren atoxische, pharmazeutisch annehmbare
Salze und Ester zur Verwendung in der therapeutischen Behandlung hormonabhéngiger Tumore. .
19. Pharmazeutische Mischung mit einer Verbindung nach einem der Anspriche 1 bis 17 bzw. mit
einem von deren atoxischen, pharmazeutisch annehmbaren Salzen oder Estern, und mit einem damit
55 vertréglichen, pharmazeutisch annehmbaren Trager fiir diese Mischung.
20. Verfahren zur Herstellung einer Verbindung nach Anspurch 1, bei welchem eine Verbindung der
alilgemeinen Formel

; 65
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: _=.--."ff"ertragl I chen, pharmazeutisch annehnbaren Trager fM diese M schung. 20.
g -fahren zur Her st el | ung einer VegbpeSu8ZBnach Anspurch 1, bei wel chem o
' _f_"e Ver bi ndung der al | gei nei nen Fornel 50~~;~s=%®-ssm B ﬁ.&‘gprucmoderemea's 930

] ', gleich R, gem
e e R e
il gemi cetbigru

ppe Ist,
- 5 ap,r uch
1 ent s pr | mt emq:gesch gru bg?%% |ne 2 %e mea CrE

mehstlmOGé‘Pf @Pﬁ@' nisc
Adet al gru g@%’iﬁ "‘ipg Igly roxyl gruppe ist, R 4 die gleiche Bedeutung we
in Ahs hat oder si ne geschuit Hydr oxyl gruppe ist. und R esine
- oder R3 G uppe genB Anspruch 1 e s gem schte Acetal gruppe
ggschut zt e Hydroxyl gruppe ist, nmt einer nmet al | or gani schen Ver bi n cggr S
alfl genei nen Formel R 1 M 102ur§ﬁ NeN g_ﬁb{@ﬂhtuemadodq@bﬁruyp folg'
&

-Ui i st’oung Ao pebeackirdoyy B WaedyIguep it PP daldie VR R al 5
gdmi schte mwﬁ@ﬁ%{ﬁg‘ﬁ rmdroxyl gruppe 'ist, so daB die Verbindung
f dl gende E_§t"|“EFR"t er aligenei nen For rrel erhilt: 5s

lO
<4Gp~~~~ t5~~~~ 2 e5 eashle mswet efrelih
R#, A und R1I0 in die Radikale 21, . und @n
Vel bi ndung der al genei nen Fornel 11 gentstp' r
Hy:iroxyl gruPpe ist, worauif b e ; Rgodukt dehydrati si ert
wi [d sodaB sine Ver bi ndufl g d rlal n entsteht, bzw das
Regktionl sprodul c so behandl t~1 wrd, d 2fns 30 Ver bi nduni g der
al fgenei fl en Fornel 111 entsteht, bei vveI%hA6 Wasserstoff ist, bzw .eine
Veg bj ncl dufg, be! dsr R4 und Rs zusammen si ne beOnBr | ck Iﬂgﬁh.mdkaﬁiﬁb

bef"wei cgen das Reakt i | ons i JuPEfsetfuRgies Radikalefh tehtcbei wel@er %sn'
Rdifal . JiRiche Ansci ?‘ﬁ'gf\ fﬁﬁiﬁeé’vmmgn a“ e ﬁ‘iﬁm' Sort
n~fda i  aRBe Reun B&uﬂ pei Bedarf das Reakt!O rodukt so behandeit wird,
it fsobach 9'%1 mxy |g€memenefetmw EP‘St ﬁ;ﬁp&g “".‘63 pestoftint, bRo: e'%ﬁm?du g'aba‘:;
Redkt i onls pOQ&E&Un@ dscallertinen demelyl $18 o 3dn, Sediodet i ml Zf% AL ddn Faglegurigen

anrfehrbar es d&a, and nERIASHH Re lnz,lﬁg,mebdanbemg ppi L - afiidngprodukt so behandsit
Il jden F g 9‘8""!‘9"‘"°Ewé' e'"@;ﬂ'rdél dnd/oder et pyelefer Do} anzﬁéjgﬁméhimeg Estprrjibprgefuhrt

setzunl g der Radikale R ,,
pehandelt wirdso daB e i ne
woei R eine

Verlbi ndunl g® l aﬁgm fidﬁ&s. Emrmﬂei’“séﬂ %ehrﬁ’bar wbi A und R,

sind, . beF ‘ndem Eu n Al Kompl ex der 3 a@emﬁﬁ«rrt’etmemg%'r'ﬁ“f‘"spm?"M% ~Li
4 5\~ % 21. Verfahren zur Herstellungle:‘:r;v;n A lex der allgemeinen Form

V A7 50 0 und R, OH-Gruppen sindsDoj3rerc 11111 11111 11 111.1 1161

@ L

IR AN
| - . / \m@—

1
g g

T 60 wobeiR,den Festlegun
. allgemeinen Formel

. (‘)| (xv)
- 330‘@""' "2 '
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0 095 875 ist, wobei R2 und R den Festlegungen gemaB Anspruch 1
ent sprechen, zur Reaktion eingesetzt w rq‘ir Ver f ahren nach Anspurch,.20
bzw. 21, mt anschlieBender Trennunngé‘r9 n (Z) und (E)- IsomereH ider
Ver bi ncdung | % m Buck ARnRaEeR 2ielftion 6RGsaRwirdiNd
(RS, SR) - Enggtvgggg%aéﬂf%ﬁ%&r? Jcﬁl s &hﬁﬁ‘t’%&h grgaw&pﬁ@@rwdeﬁ%mmhwm)en
durch Kri st &bhbﬁﬂtdboﬂe'bm&mdltf) fags ee‘rteﬂ M‘IScmn\,gerf rs&kblvomPearern(hmeAl(ﬁH S8-ueng, (RESR)-
chr omat ogr a;Bhangemgnm riginkiung i ) @Phedwdaﬁmhmﬁmlwis‘é‘g% Py dffieta s:"°“s'
Pat ent anspr §&R nyatipn. epigrends Lufipsung.. ayfehiqinatographisghepy F’er?d‘z" l" einem daraus
Her st el | ung ‘ém?n'é'? VerBfidung der al | genei nen Formeqgl. R3 0 C 20 |

RlD' C( (%a@nt%ﬂ'dchfﬁr&ﬁ Vertragsstaat: AT  bzw. 30 : E
(CH) Rt CHCRA 40 wobei

n 0 b| s 49 st 1. Rerfares 2F!2"'¢'§!¢"é"93¢'€#’(¥h"’6‘d@79 dee pligempianeie®9ind, H bzw. OH
darstell en, R3 H, OH, ein Hal ogen, oder eine Al koxy-Guppe mt 1 bis 4
Kohi enstoffatorren, ei ne Benzyl oxy-, Methoxynetkoxy-, 2, 3-

di h'?’droxypropoxy-cr uppe oder die Guppe R6 45/ Q(CH2)mCH N-R7 ist, wobei m
1 oder 2 7st, Re und R7, die gleich oder ver Neden sind, H oder eine

Al kyl gruppe mt 1 bis 4 Kohlenstoffatonen, b 50 Re / -N-R 55 sind,

ei nen N-haltigen heterozyklischen Ring mt dre[, xier, funf oder sechs

G iedern darstellten kénnen, R4 CH, E..@.B& syI oxy-, Tosyl oxy),
For nyl oxyze, Al kyl car bonyl oxy- G uppe it bi 4 Rohfenstoff- atonmen ist
bzw. CH2R4 durch CHO substitutiert wrd, R(GH s0der OHist, bzw R4 und Rs
zusamen ei ne --Brucke zw schen den KohI enst@g‘zf.a onen, an die sie
-_gn@ehedert sind, bilden, und deren atoxi sche,“ phar mazeut | sch annehnbar
iSal ze undesEst er und Mwschungen aus bei den, vorausgesetzt, dal fol gende 60
Bedl ngungen erfd It sind: a) wenn n = 0, sind und Rs nicht beide

i = 1 und R4 und.Rs bei de OH si nd bzw zusa i ne -0--Bruicke zw schen
fien Kohl egst of fatonen bilden, an die sie sic | i edern, dann sind R, R2
'-nd R3 nicht alle gleichzeitig Wasser- 65 stoff, 46 :

;
2 Oazann O TN

AZ - (cnz)u Rg

40 wobei n 0 bis 4 ist, Ry und R,, die gleich oder verschieden sind, H bzw. OH dérste!len, R; H, OH, ein Halogen,
oder eine Alkoxy-Gruppe mit 1 bis 4 Kohlenstoffatomen, eine Benzyloxy-, Methoxymethoxy-, 2,3-
dihydroxypropoxy-Gruppe oder die Gruppe

Re
7
—O—{CHg)y—CH,—N—R;,

ist, wobei m 1 oder 2 ist, Rq und R;, die gleich oder-verschieden sind, H oder eine Alkylgruppe mit 1 bis 4
Kohlenstoffatomen, bzw.

Re
/
—N'—'R7

55 sind, einen N-haltigen heterozyklischen Ring mit drei, vier, flinf oder sechs Gliedern darsteliten kénnen , R,
OH, F, Cl, Br |, eine Mesyloxy-, Tosyloxy-, Formyloxy-, Alkylcarbonyloxy-Gruppe mit 1 bis 4 Kohlenstoff-
atomen ist bzw. CH,R, durch CHO substitutiert wird, R; H oder OH ist, bzw. R; und Rs zusammen eine
—O—Briicke zwischen den Kohlenstoffatomen, an die sie angeliedert sind, bilden, und deren atoxische,
pharmazeutisch annehmbar Salze und Ester und Mischungen aus beiden, vorausgesetzt, daB folgende

60 Bedingungen erfiilit sind:

a) wenn n = 0, sind R, und R3 nicht beide gleichzeitig Wasserstoff,

b) wenn n = 0, darf R; kein Halogen sein,

c)wenn n =1 und R, und Rs beide OH sind bzw. zusammen eine —O—Briicke zwischen den
Kohlenstoffatomen bilden, an die sie sich angliedern, dann sind R1, R, und Ry nicht alle gleichzeitig Wasser-

65 stoff,
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‘s ei chzeitig Wasserstoff, b) wenn n = 0, darf kein Hal ogen sein, c) wenn




¥V s 0095 875 .j30 d)
wenn rg= 2 und R4 und R5 zusammen eine - O Brucke zw schen den o
5t of f at onen bil den, an die sie $h®98 88ert sind, dann sind RL, RX

und 1 ni cht al li &L%L—Cﬁéﬁiﬁ.iu H\bz'ﬁ%rﬁén%ﬁ '—ém—@r"\ém%%%e@k%éﬁﬁﬁgmen bilden,
phar.mgzeut i sch dw%meéaamém.sm‘é a6 Bind AL, ﬁ%iu&aq ni¢RChIE§lbiBizBitig WakRtsta®d, Ne

Ver bi fdung dend atoh glerem | atmdzcifen) pikrmazeutis¢h anbehrobaren. Salzed, N-OKRRuhd &stevp@bbe eine
di e vqr st eherieriinsamdnr ell®egioen Emgelhat, R die gl ei che Bedeutung wei R

geni Bfvor sfehender Festlegung hat bzw. eine als genischte Acetal gruppe
gescht zt e Hydroxyl gruppe ist, R4 di <® eiﬁﬁp&L@g%ung wie R4 gemal 3
vor st ¢ghender Festl egung hat bzw. eilne chié gesc te3G uppe darstellt,
und eine ' Guppe R2 oder R3 genal 3 vor $C8pbpder Fest| egung oder eine als
gem sght e "Acet al gruppe geschut zt e Hydroxyl gguppe ist, zur Reaktion gebracht
wird it einer netall organi schen Verbi ndung ter® al | genei nen Fornel : ' 20

10 WO ei M - Mybidh dRAWrstenbrd d.eﬁgn_nmdﬁjt&g%pﬁ', BRgleth Y BeddBiuhg WRRE g&Hed3rstehender

vor Stehender réstgdung BENBwO GRE aRl dafrisahts AchtalgfapitidsarubiecHyAYIBhGPIRDR, die gleiche
geschut zt ers ngheowyb gielfa pomitsiorstehendiafestdgoig et baw. bYee fiiohe gesghidae Giupbegiarsthiin und
- For er gi bfls ea;_g uppg Ignqdet.a? gemal vorstehender Festlegung oder eine als gemischte Acetalgruppe
('| 2y E CHpB8s¢ utzte H;groxyzl.gruppe_ ist, zur Reaktion gebracht wird mit einer metallorganischen V?rblafitg)g der
-anschl i eBend B BRuar T zur Urset zung der Radikale R1, R4, Rg und RIOin
die Hadi kabe RI, R2, R3 und R 40 behande i rd, so daB sine Verbindung
-der gt [ 'gemeinen Formel 11 entsteht, b&igwe M esine Hydroxyl - gruppe

wor.auf,, soweit erforderlich, das Reaktionsprodukt dehydratisiert wrd,

B ei ne YarddMIMYAS AL L @ dnd RITRING RY nf? rI@JuQ&e PNa8 {6t nendlf PestibliRig oder oi

~Reaki}i onsps odumchseog&a&iwwmgbsenw‘{d ;Hyelfaa,@ff’fbe i ﬁ&fhmhtageiefelve@ nﬂg%ng Tordon

1 11 enfotmeldargibhei wel cher Rs Wasserstoff ist, oder eine Verbindung,

el cher R4. und Rs zusammen ei ne B-0-Brucke bilden, und/oder wobei das

Reakti onsprodukt bei Bedarf so behandelt wird, %% dal sin Radikal R, R2,
R4 odgp Rs in-ein anderes der vorstehend delNnierten Radi kal e ungeset zt

¥-und/ oder daB. es in eines seiner atoxi s, phar mazeuti sch

vert faglichen Sal ze, N Oxide oder. Este& uberge hriswird. 2. Verfahren

nmachkAnsruch 1, bei wel chem R st CH~— -
A 1) ¢ine Merbindung der aligenei ﬁenrm!_.’, 50 & R
S : i2n (CHE) CE20CR8 wobel

2
ST ;.'-_"2_;" A _5 - : : _ '
8R'uhd 'R2" di e Bedeutung gemal 3 Anspruch 1 FeBeh bzw. eine gem schte
| gruppe darstellen, n _
- die anschlieBend bei Bedarf zur Umsetzung der Radikale R’,, R’y, Ry und R,4 in die Radikale R,, R;, R und R,
. 40 behandelt wird, so daB eine Verbindung der aligemeinen Formel Il entsteht, bei welcher R, eine Hydroxyl-
: . gruppe ist, worauf, soweit erforderlich, das Reaktionsprodukt dehydratisiert wird, so da eine Verbindung
P . der aligemeinen Formel | entsteht, bzw. das Reaktionsprodukt so behandelt wird, daB eine Verbindung der
aligemeinen Formel (I entsteht, bei welcher R; Wasserstoff ist,.oder eine Verbindung, bei weicher R, und R

zusammen eine —O——Briicke bilden, undfoder wobei das Reaktionsprodukt bei Bedarf so behandeit wird, -

\,g, . 45 daB ein Radikal R,, R,, R;, R, oder Rs in ein anderes der vorstehend definierten Radikale umgesetzt wird,
: undfoder daB. es in eines seiner atoxischen, pharmazeutisch vertréglichen Salze, N-Oxide oder Ester
- Gbergefiihrt-wird. ’ ) o
2. Verfahren nach Ansruch 1, bei weichem
_ - 1) eine Verbindung der allgemeinen Formel

s o S - (cmy)

~ wobei R; und R, die Bedéutuné 'gem_éB.A_hsbruch 1 haben bzw. eine gemischte Acetalgruppe darstellen, n

gruppe ist, entweder in einer Grighard-Reaktion mit einem - Phenyl-Magnesiumhalogenidderivat der

- aligemeinen Formel
Rz‘—@-'— Mghal
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. der Festlegung aus Anspurch 1 entspricht OR, eine gemischte Acetalgruppe, Benzyloxy- oder Hydroxyl- '

U

i




60. der Festl egung aus Anspurch 1 entspricht ORL eine gem schte

Acet al gruppe, Benzyl oxy- oder FNdroEégHgggHﬁﬁg ist, entweder in einer;ﬁ
Gri gnard- Reaktion nmit ei nem Phenyi - | ogeni dderi vat der .93

al i gemei nen o§QRei¥e! enBarecheNBdiAlidiuthlerbinduhd biddahddmeldeh Formel d. . 0 095 875
oder einer entsprechenden Lithiunverbindung der aligeneinen Fornel 5 - -

R Li reagiert wird, wobei R3 den Festlggungen in Anspruch 1 entspricht
oder sinegzgem schte Acetal gruppe ist, rge 3—siih sin geschutztes oder
ungeschut ztes Tri phenyl di ol der all gengi Formel 10 R 13 15 R1C - C
R2 1 reaﬁiig w%g wobei R, den Festlegungen in Anspruch 1 entspricht oder eine gemist_(hte Acetalthp35ist,
ergibt, aUS B einEReiN R DEer JaRSLechBE1as T AHasYR SN Gorhihad Frmee de
schitzend% G uppe in einem Phenyl- ring so entfernt wird, daB sich eine
Ver bi ndung der al |l genei nen Fornel (11) ermlﬁ,nbei welcher R4 und Rs COH
sind; 21 bei welchem ei ne Verbindung der aligef®inen Fornel 30 35

(H); CH 208 wobei R und R3 den Festl egungen i Anspruch 1 ent sprechen oder
si ne~geni schte Acetai gruppe sind, n der Festl ng aus Anspruch 1
entspricht® und OR esine genischte Acetal grupp¥, Benzyl oxy- oder 40

Hydr oxyl gruppe ist, entweder ighei“- G L.gnardaRe rMt einem

Phenyl - Magnesi unhal ogeni dderi v Agi’a | genei n | %5

-<D Mghal oder einer entspQ hen Li t hi unmver bi ndung” der

al | genei n¥®n Fornel 50 2'n R Li _
reagiert wird, wobei R3 den Festl egungench spruch 1 entspricht oder eine
gem schte Acetal gruppe ist, so daB sich ei schut zt es oder ungeschut zt es
Tri\phenyi di ol der aligeneinen Formel 55 60 R-~~~~~~~ 1;2% P <
{ ~~n 65 25 ergibt, aus weicher Verbindung_ jede scl_u'_itzende Gruppe R,_ und jed'g glst_ipp% "F? ﬂg‘emd Hifgt
111111  ring so entfernt wird, daB sich eine Verbindung der aligemeinen Forméel rgibt, bei welche s

sind; _
2) bei welchem eine Verbindung der aligemeinen Formel

30
o

S CH

v 35 _ ( 1 2)n

(g . Ct-izoR8
wobei R, und R, den Festlegungen in Anspruch 1 entsprechen oder eine gemischte Acetalgruppe sind, n
der Festlegung aus Anspruch 1 entspricht und OR, eine gemischte Acetalgruppe, Benzyloxy- oder

40 Hydroxylgruppe ist, entweder in einer Grignard-Reaktion mit einem Phenyl-Magnesiumhalogenidderivat
der allgemeinen Formel o :

oder einer entsprechenden Lithiumverbindung der allgemeinen Formel

50 Rﬁ : >—Li

reagiert wird, wobei Ry den Festlegungen in Anspruch T entspricht oder eine gemischte Acetalgruppe ist,
so daB sich ein geschiitztes oder ungeschiitztes Triphenyidiol der aligemeinen Formel

55
Ry
60 ' :
Rz‘C>" T o .“ R3
. (CHZ )n
65 CHZORS
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5 875 ergibt, aus welcher Verbindung jede schuitzende G uppe Re und ol

j ed® schutzende Gruppe in einem Phe%Io-9 ' so entfernt wird, dag sich
ei Ver bi ndung der al | genei nen For rtel éb?%ergi bt, bei weicher R4 und Rs
CH §i nd; 3krgseiauyRbieeevarSihdUng 14aé Shiginag GaPpe fylung RERichEFenBOGPDe i 2ihgm Pldryi-
wel fher R4 ri_ugrsb drtferbvidicdaBlsics sinelertduwiubg der diiglamndinerdiotmalfll) efgiblbei veigtier R usi fieOH
Verpi ndung &8+ _al | genei nen For nel Il’J[ ergi pt, Pgi wel %heﬂr R4 légﬁa . '
; i n rmel L1}, b chpe Rs beide ind, so
rosprmeny ¢ e SR st R e Bl s
S1 9 3n9C0! laidirlon il o dirsHalowiees B Roni b BU4 ConfolchéH 4R 18R sind:

Forjmel (I b @) beivedidha leink¥erbif@unBgeratgedinelrFameid)), wDvakabyR] uhdRstbeide OH sindl ai3
h sine Vewdriertiwind deisicreditegéernindaagder gligemeinert Aormelr(ifjiergibt, Usbyvelgher R isR4 OH
i sf; 5) bei. wePlchrbmelsham dieteeh prgcCGrap dignichty é;srﬁjpﬁt'#vw&g’é'ﬁgfm fehjitzgnde
und/ oder? siG5PP8 MRiterLiigayiqng erEeTYE Y] P NERIPBH 37T #I9RG'EF Pt wird und
e Ver bi ndung der aligeneinen Fornel R 20 25 2s -

~~tz~~~~(CH 2)n CH225 30 wobei R1, R2 und R3 den Festlegungen aus Anspruch
nt sprechen oder sine gem schte Acetal gruppe darstellen, n den ,
Fest | eglthgen in Anspruch 1 entspricht und I%a si ne gem schte Acet al gruppe,

si he Benzyl - oxy- oder Hydroxyl gruppe ist, fo daB sich sine Verbindung der
al tgenei nen Fornmel (I1) ergibt, bei welch R4 und Rs zusammen sine
-Ol4-Brucke zw schen den Kohl enst of f at one | den, an die sie sich

angliedén; 6) bei welchemdie ut zende Gluppe-Rs, die nicht Wasserstoff
@. ol m_BheR§t, entfernt wird und
drmel| 40 Rlg 2550 :

unfll oder sine schutzende G RppRS

si pe Ver bi ndung der aligenei nen

R P~CH C & 2)n CH2R8 so dehydriert wird,

be] weteher, R, R2, R3, n und OR der Fedtlegungen in Schritt 5)

en} sprechen, so daR sich sine Verbi nd$¥g%®er al | genei nen Fornel (1) ergibt,

be] welcher RA CH ist; 7) bei welchem sine Verbindung der aligeneinen

Formel (11) im R ng geoffnet wird, bei welcher R4 und R, zusammen sine

-G Brucke zw schen den Kohl enst of f at omen bil den, an die sie sich

angl i eder n;ﬂ@i@ d%ﬁz‘; R,eq%(eFéb{g;qugr?ager sgLithgEin%g‘an%réh% Iﬂé?c%r;hfcgeht, %ei
| cher R4 ' Od I € s X

n n cl ntspricht ine gem cetalgru in i

S ot qor T P e A o PO e R

C|'2k_$;CHa§ R, und Rs zusammen eine —O—=Briicke 2wischen den Kohienstoffatomen bilden, an die sie sich

angliedern;

6) bei welchem die schiitzende Gruppe Rs, die nicht Wasserstoff und/oder eine schiitzende Gruppe in
einem Phenylring ist, entfernt wird und eine Verbindung der allgemeinen Formel

40
Ry
v 45
|
|- @O
| OH
(?{2 )n
s , CH,ORg

60 dehydriert wird, bei welcher, R,, R,, R3, n und OR, den Festlegungen in Schritt §) entsprechen, so daf sich
eine Verbindung der allgemeinen Formel (1) ergibt, bei welcher R, OH ist;

7) bei welchem eine Verbindung der allgemeinen Formel (ll) im Ring gedffnet wird, bei welcher R4
und Rs zusammen eine —O—-Briicke zwischen den Kohlenstoffatomen bilden, an die sie sich angliedern,
so daB eine Verbindung der aligemeinen Formel {l) entsteht, bei welcher R, OH oder ein Halogen ist;

65 8) bei welchem ein Al-Komplex der aligemeinen Formel
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5~~~ R ~CH 0 10 _
A/l 2 16 ~~~~~~~~~ 0 CH R 15 v;: - _
(CX2)nl ~(H- CH 20 wobei R1 den Festlte’gg%ge%7|$n Anspruch 1 entspricht Hn‘d nl
O bis 3 ist, reagiert yrd mit einem Benzo-' phenonderiVat der .al®gerrei nen .
Formel 25 R3 CH,—(CH,) _ IR wobei R2 und
R3 den Festl egungen i n} Anspruch }/entspre herJr, so daM di ch sine Verbindung
der 30 alsl genei nen For jrel efgi bt, bei\welcher- R4 ynd R5 OH sind; 9)
bei wel chem sine Verbi haa{ glo-cal i genei nero Fornel (1) foder (11), bei

wel cher R4 OH ist, mt{elné arbQnsaure pft -1 bis 5 Kdghl enst of f at omen oder
mt dem ent sprechendenj Car bonsaur etigri v?fso verestert (wrd, daB sich eine
Ver bi ndung der aligenmetnen Fornmel (1) ag0er (I1) ergibt,| bei welcher R4 eine

For nyl oxy- oder Al kyl cérbonyl oxy-Guygps . nmt 1 bis 4 Kohl enstoffatonen ist;

35 10) bei wel chem sine Vey)n”guﬁé\g\er al | genei ngn Fornel (11), bei

wel.cher Rs OH ist, so lehydriert/wird, da | N ne_ent sprechende

Ver%i‘ndur;g der allgeneinen Fornme| (I) ergi ,Pl | chem si ne

Ver bi ndung der aligeneynen Fornel\(I), be!/welcher R4 €l ne Fornyl oxy- oder
tof fatonen ijst, so hydrol ysiert

Fenmeitren Fornel 1) ergibt, bei

Al kyl car bonyl oxy-G uppg¢ mt 1 bis c,%(th e
wird, daB sich sine VerLbi ndung der ald
wel cher B, OH ist: 40. 12) bei wel chem sine Verbi ndung der aligenei nen
Fornmel (11) el I R4 und_ RS, hei de . i nd, oder . zus 1n i
O B utke el cHF FEEdunith HMteen XA o S48 o AESRITIR, B Bl sonco
angliedern, mt einem Saurekatal ysator in einer Carbonsaure mt 1 bis 5

Koh,j,gnstzgffatonen reagiert wird, s aB s¢ch gie Verdi ndung der
al | genei nen Fornel (1) ergibtg,bel £ryl oxy- oder
Al kyl car bonyl oxy- Guppe mt I bis Kohl enst ¥ at onen™ i st; 45 13)

E’ei wel chem sie.ne \éﬁ?dr té rc}glun sg?%rng al i g&ggriunegﬁli‘g;’ﬁs%el ??Rgfé%fh it szbindung der
R 2 CH QR Z gl Lgﬁr . und R hdl oehr
' egebene"ﬁ ggg’?*ﬁﬁﬁj‘ﬂ&h{i i eg\hmﬁ‘%ﬁvﬁ'ﬁd;rgﬂgﬁ?ngihhﬁ#f}%g(l) SHRFNDBE WeiBher R, OH ist, mit siner
bbaur ekat al yaetionsaurd i€l HES Kdhh&oRstchn®défntit demeinfsplacténdenCambadiliaiHvERo Sdestert
| eagi ert vm'w;d:l,, :;I&isg:gs:lrgwesbinng\g\dpr ﬂigﬂg%i mg?% al ddggmrgih;mei:uelmr R{dir)e Ferngpildxy-
bei . wei ¢ herOdRUATSYIGREOMEpXY ! mitdehis ng Bxv- Gruppe_nit .1 bi )
o o8 b SN T e el W i o
fornel (1) o 0r11)(!:;L£>JelctQﬁ\' ei egmﬁnﬂd?_ ihen Adrin&IY), eI w J%&Eékn% FeimyldRg- ddad
R3 si ne Al kakpearboslddxy-Shippk oty bisid Kpllenstoffatomeisesd tilolykip@wird, W sich eil@¥emindling
8 ne Ver di rﬂerﬂ&;emép zdevl_(lherb' ‘hs'imbherlFPopﬁé#: %)‘ lolder_ (1|1) ergi st _bei ind
. o [ e
| cher i ndest'@hRei yglc e%_’l&;gg 'W‘!S"QE#’F?P‘“‘?@ g:&ﬂjg_\fg‘l qhey iz ung Ry le‘f_gdﬁm'

oder zusammen eine ucke zwischen den Kohlenstoftatomen bilden, an diesie sichan mit
einem Séurekatalysator in einer Carbonsaure mit 1 bis 5 Kohlenstoffatomen reagiert wird, so daB sich eine
Verdindung der aligemeinen Formel (1} ergibt, bei welcher R, eine Formyloxy- oder Alkylcarbonyloxy-
Gruppe mit 1 bis 4 Kohlenstoffatomen ist;

= 45 13} bei weichem eine Verbindung der allgemeinen Formel
I\
R3
5 | | s
E ( : ) ' "2
i OH
H,0Rg

wobei R,, Ry, Ry, OR; und n den in Schritt 1) und 2) gegebenen Festlegungen entsprechen, mit einem
60 geeigneten Saurekatalysator in einer Carbonsaure mit 1 bis 5 Kohlenstoffatomen so reagiert wird, daB sich
eine Verbindung der allgemeinen Formel (I) ergibt, bei welcher R, eine Formyloxy oder Alkyicarbonyloxy-
B Gruppe mit 1 bis 4 Kohienstoffatomen ist; '
19) bei welchem eine Verbindung der allgemeinen Formel (I} oder (i), bei welcher mindestens eines
18 der Radikale Ry, R, und R, eine Alkoxy- oder Aralkoxy-Gruppe ist, so entalkyliert wird, daB sich eine Verdin-
65 dung der aligemeinen Formel (I) oder (I} ergibt, bei welcher mindestens R,, R, oder Ry OH ist;

50
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¥ 875 15) bei wel chem eine Verbindung der aligeneinen Fornel (1) oder
'y bei welcher R3 CHist, mt Diag OBE h§9 oder ei nem vz
Al kyE hal ogeni d- Deri vat der al i gemnei nen For R1t - hal al kyliert w rd, wobei

i ne Al kyl grsupg evelthdm &mbl\lablﬁddﬁgfdeeﬂ@bménﬁmﬁbﬁﬁﬂ {1} eden @), Benasither R; OH ist, mit
xymet hRiezomethgo odsr jeipem dsylhplegepid-Derivay der algrereingn Eor@elippe - 1CH2) m CH-N R

I st, ber welcher R6, R7 und mdendf stllegungen I n Anspruch 1

ent prech,en so daB sich eine Verbindun al I genei nen Formel (1) bzw.

O (CHRAL-CH2-N R7 25 ist, bei welcher m *und R den Festlegungen in
Anspruch 1 entsprechen; -16) bel wel chem) sidag-Ner bi ndung der al | genei nen

Forgel (1), bei welcher R2 OHist, mt el nem DNhal oal kan der all gem&u nen
For\‘ﬁﬂ) hal (CHZ) ACH2hal 30 aI kyI | ert vm rd, vvobe| Rn den Fest | egungen I n

ruch. g. r|c Kﬁiﬁz he oder, versch ene

U sqQ d

ol boensi o égg %@Eﬁ ﬁ o e
al | em:” nenen lo -Dshydroxypro ruppe oder dle Gruppe ”
= m .
- 46 cH2R8s wobei RI R2 R4, n, m

den| Fest Iz‘égungen in Anspruch 1 entsp Ml ein Hal ogen darstellt,
‘dé—?‘%{e’r"—gﬂf

wel che anschlie~end mt einem Am n n Fornmel 50
h HN R, 55 reagiert wird, wobei Rs und R deg, Festl egungen in Anspruch
1 éﬁﬁ: sprechen, so daB-sich sine Verbindung der aI i gemrei nen Fornel (1)

ergl bt, Bei 'w'mtyherm Rg imebR- Al Festiédupsep-CAappish G entemechaspr uch 1 dar stel lt;
17)| bei wel Ghent® |ka é?'Bleﬁ‘G %ﬂ”ﬂ%’?g il aﬁ%f"ﬁ%ﬁ"'ﬁlﬂ Hepel ("‘%ﬁ‘e’ RyH (Rl Mt Ao
oH |st, mit ernem ha Talkean® al i genei nen Fornel 60 hal (CH2) nCH2hal

al kyl i ert wi rd, vvobel m den Fest | egungewcH,RcRapr uch 1 entspricht und die

Rad} kal e 3hal gI ei che oder verﬁschl edene Hal ogenat orre SI nd SO dal@al'SIICEh ecqug
4- | oal ko# wirg4 wibshya e Sestiegyngrsy in Anp; Q‘%F gigiene ggeq |
| ] g.Hallll ﬂ mdene Haiogenatrgrfne sind, so daR sich ei aloa o eny dlp enylatlﬂklan der allgemeinen
Formel
r ., 35 -
r—d _ 0 (CH.‘, ) mCH.‘,hal
” @— o8
' (cxi2 n
k‘f' 45 c“zau
; wobei R,, R, R,, n, m den Festlagungen in Anspruch 1 entsprechen und hal ein Halogen darstelit, welche
anschlieBend mit einem Amin der aligemeinen Formel
h 0 A
e
HN
N
R;

55
reagiert wird, wobei R und R, den Festlegungen in Anspruch 1 entsprechen, so daB sich eine Verbindung
3 der allgemeinen Formel (1} ergibt, bei welcher R, eine Aminoalkoxy-Gruppe gemé&B Anspruch 1 darstelit;
- 17) bei welchem eine Verbindung der aligemeinen Formel {ll), bei welcher R; OH ist, mit einem
Dihaloalkan der allgemeinen Formel

hal(CH,),,CH,hal

alkyliert wird, wobei m den Festlegungen in Anspruch 1 entspricht und die Radikale hal gieiche oder
verschiedene Halogenatome sind, so da® sich ein 4-(Haloalkoxy)phenyldiphenylalkan der aligemeinen
65 Formel
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0 095 875 C2 )CH 5 s~~~~~~~~~~~~~ 5 R/3J) Ra2 t10 _
Cs-R wobei R, R2, R4, R, n und rsqq)%F | egungen in Anspruch 1 bf’f-
ent sprechen und hal ein Hal ogen ist, di e neue Verbindung weiterhin
mt einem Amn der allgeneinen Formel 15 Bgct,)Hh :

R reagiert wrd, wbei Re und R den vor$tehendenh Festl egungen

ent sprechen, so daR sich eine Verbindun al | genei nen Fornel (1I)
ergi bty bei welcher R3 eine Am noal koxy- pe nach Anspruch 1 ist; 18) beif .
wel cher di e Hydroxyl gruppe R4 in-aj ner Verbi ng_der al l'genei nen For nel
(1) oder (I11)-durch 25 ein @ QB s+ Cari 2d, so da8 sich die

ent sprechende Ver bi ndung der at igre R CRA)N r (1) oder (I1) ergibt, bei §
wel cher R4 ein Hal ogen ist; 19) bei %th-im ei ne Verbi ndung der aligenei nent.
Fornmel {l) oder (11), bei welcher R4 i S, mit Methansul fonsaurechlorid
oder Tol uol sul fonsaurechlorid so reagiert wird, daB sich eine Verbindung §
den_al | gentesi ReR. RoRaekng mdemEhstieg(nidel incAngiriaeh 1 dtsprepfien ghdthal gin Halpges istopauxy -
oder - Tos$fP A%4e-\ertipsiyro peiterhimpit einem Amip)derjshigempineg fUMEHi e Hydr oxyl gr uppe in
ei ner "¥er bi ndung der aligeneinen Fornel gI1), bei welcher R4 und R6 beide
OH sind, dehydriert und substituiert werden, so dal S sich eine Verbindung §
der aligeneinen Fornel {l) ergibt. b&iN welcher R4 ein Halogen ist; 211 be! [
wel chem ei ne Ver bi ndung_der all geneinets Fornel (111, be! welcher R4 und Rs }
bei de 2H sind, mit Thionylchlorid so befandelt wird, dag sich eine g
Ver bi nduRgqeleird WoB&TE LR dEPTdBbnehdeh FEddiddgen diidprebhenysdualiBibicalnd Veﬁﬂnoqv%l st .
22) be! wal0gedEinth PermYEIIrGibk b waithier R| biBEARINBAKLX-GFuPPe ndc Anspieeh 1(dt1 ), bei ¢
weldeher R4 elaheei veisher dis iydroxiarupbe Byih eingr-VeErbindprey deddigeraeinentigtruBpderdd) dudur ch |
ein Hep oﬁ'iﬁa_ ?@Pﬁ%‘ﬁﬁ'%ﬁﬁgﬁ s§tb diggptsarpeianqe; ePingdupg,fes allasraigen earmel 1) oder..

al | gemrei ReA g A O A0l o YhdBhmeinB ForklS! 61380: (7t & Wk RROR B |
23). bei  yRinahieHarsiliscni¥hl bé?gbmastﬁlﬁﬁsé ebHIGHUESL 6udie R YifdEdaR it Qind Verbindung der 3
(E2 ) n Chitjembin&Fonaéigl odst (Il adiblRBeickaichbrar lelne gesdexy- édar Pusgipry-Grapde ignt Spr echen f
oder ebne dge'm) Bai iyelehefrdie Hydymalgpersin nider erbifsinnd-des allgemeinerefiormel (I\bei eriy ¥

ent spri ctd Rerheidp OH sindndeydr g d pubstituigrteedan. sp daf sich einp\ProjRgupo deft inen
einer G IYMEHS Ch droi ﬂm%B?'E e 55 | oAb felslels
%ﬁiﬁg{md Jﬁf}}ﬁiﬁ EPelvioY BERS U AL BRE ] %«d'ﬁ? didPOH QRIS

der. ent spjterm haHaME Whé, NG REh GABIVErbialg der allgememen Batmhes )R] Bei
Tr i\pbeny Waivids axgilia@) ogeni d der al | genei nen Fornel 55
R3 60 22) bei welchem eine Verbindung der gligemeingn Eormel (1) oder (i), bei welcher R, eingM Xy
oder Tosyloxy-Gruppe oder ein Halogen ist, durch ein Halogen substituiert wird, so daB sich eine Verbin-
dung der allgemeinen Formel (1) oder (1) ergibt, bei welcher R, ein Halogen ist;
23) bei welchem eine Verbindung der aligemeinen Formel

' 0

i

O
Cthal_

50 wobei R, und R, den Festlegungen in Anspruch 1 entsprechen oder eine gemisghte Acetalgruppe sind,-n
den Festlegungen in Anspruch 1 entspricht und hal ein.Halogen ist, umgesetzt wird, und zwar entweder in
giner Grignard-Reaktion mit einem Phenyl-Magnesiumhalogenid-Derivat qder der ent§prechenden
Lithiumverbindung gemaf Schritt 1), so daR sich ein Triphenylhydroxyhalogenid der aligemeinen Formel

55
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i H2 ) n"¥ C2-hal 52 1 1111111!

L1 1111 111 .0 095 875 bil det wel chem esi ne eventuel |l e _
schut zerifle G uppe in-ei nem Phenylring &t‘fg @7 rd, so dal 3 sich ei ne 04
Ver bi nd J derbﬂ@ét.'ﬂﬁﬂﬁéﬁ@ﬁ@lﬂggﬁéﬁﬁuhlle(sllﬂzeﬂegirwpe mtéﬂem\ﬁgrrvh ﬁ%ﬂmrrﬁ wfta, KB LAGRR eine
und R5 efne Hyarbindyhgedgigemeisdn Forvk) (Ithegib/\ai @lenst Rlieth Haloge IRs eine Hydroxylgruppe ist;
Urset zun§isvor gangedteewaldchebalu gididhe? Bnsaxtungswbrghnge wivein dehritt 231 dusghdiihrt werden, mit dem :
Unt er sch ed, démerethied.dpfidis SruoRen Ryved Ribefse Avaoanass) §P€}MP@GWEV%@VW*RE‘§$
vertauscht &i ritfh °§as;’6raw\6'9§m49%“%'f@n st Wity '%‘r'e vt Getneiainann wsRsaine Podrgxy!-
ergi bt,-jei .wel’ C%)le bBtwefhbn [dab QHGRenHEEruBS: i SihdhePHREIFiRy Dl diner VEHBIHEUNG dbrligenteinen
bei Wel dhem | edandt Qi eZ RAIEHRr RI OR e uhd R SdeR FEtBAMGYH inl SeaHtDES) embpiRkt, 3L HdDydHIHGd
der al’i deirei nentférorwied, d48l dich, eifpeverbingllirgvier allgem@hkn Rormel HitlerBiBt, tigi welcbertR, SYund Biein
in Schrftt @3)Halagemsistij cht, so deh}/dr iert und entfernt wird, daS sich eine
Ver bi ndfing - der al Izﬁfé’r?‘eﬁ”?ﬂ‘ié'ﬁmlg&er’(ﬁ‘l "(’?')gdéfﬂpﬁ‘f‘e‘"ﬁ'e':""ﬂﬂl cher R3 OH und R4 ein

t4 "Hal-gen I st; 26) bei wel chem sine Verbi ndung der aligenei nen Fornel . zf
A-E a3 |54 20 : ' R ' '

2 | (2)ngX, 115 | © 25 ungesetzt wird, wob i R, R2, R3 und n den
Festl-egqungen-in .Anspruch 1 entsprechen, Y H o OH ist, bzw t

Z'und Y zusammen sine Bi ndung si ngehen, Hal ogen bei m :
ent:sprgchenden Gi gnard- Konpl ex ogle_r@m |th| 3 |§t, wobei X Mghal

bzw. Li§ istp und bei wel chem dies esZSaI z mt t -
30hFor §al dehyd. -At hyl enoxi d oder Trjnet hy enoxﬂ%l so reagiert wird, daB sich

Si n%qubl ndung der 'o aligeneinen FornEdH,01¥ oder (11) bil detrbe| wel cher

R4 gnd n 1 bis 4 ist; : - 27) be| vvel chem sine Verbindung der

&l'i gengi nens For nel (1) oder (1| beéqn\ﬁe%igher n b|s 3 und R4 SIHI’I Fgoqebn _
‘e Wbyl oxy- AR i e i i S
bira, ek swﬁd%mr% R o e T e, e ot
$~~—p— Form enoxnd ode Tnmethy!enoxnd so reagiert wird, dal sich eine Verbindung der -~

. “CHF CMy abi bigedeinetiroerhel RilodeRM) bildek, b3 weieler RESH uegnimgR@ iéitn Anspruch 1

'ent sprechen Z unﬂ) hei welgheFpeind eg1déraligdaieinen Form %;)e«#ﬁfﬂ Proeioarigher ni0 His§ upd R,

~bis 3fist, wof e}%’f“’?ﬁ% \%ﬂw ?it!%&petféf“"éﬁ‘ﬁ F@&WB?PG@FP’?’PFL’!H@H?‘FS"’*‘"’"
c.ar_borsaure hy r o ARG8T ™ C4r bonsaure in ei nem Ar bei t sgang oder
ubeﬁvll n 2k schenprodukt 'so  reduziert wi rd, so_daR sich sine Verbindung _

~‘der ."'aj | genmei nen Fornel (1) oder (11) ergibt, beg3welcher R4 OHund n 1 bis

4 ist§- 28) bei wel chem-sine Verbindung der al nei nen Fornel . ~~60
S - _ _

_ Lo ) (CH )y

Tl ' ca —c-m
A © _ | 2. _

- bildet, waobei Ry, R, und R; den Festlegungen in Anspruch 1 entsprechen, Z und Y den Festlegungen in
* Schritt 26) entsprechen, und n 0 bis 3 ist, worauf diese neue Vebindung mit der entsprechenden Triphenyl-
carbonsdure hydrolisiert und die Carbonsédure in einem Arbeitsgang oder liber ein Zwischenprodukt
50 reduziert wird, so daB sich eine Verbmdung der aligemeinen Formel (I} oder (ll} ergibt, bei welcher Ry OH
und n 1 bis 4 ist;. )
- 28) bei weichem eme Verbmdung der allgememen Formel

. _R ..(l

65 . geaB Schritt 26), bei welcher X M_g'iiai oder Li ist, mit Kohlendioxid so umsetzt, da® sich die entsprechende i'l_-. i

- B3

iy




: : : ' L ) .y A3 65 geal Schritt 26),

bei wel cher X Mghal oder Li ist, m to I(’gg % oxid so um;etzt daR si cggdi e

entsprechende 53

- - - - Triphenylcarbonsaure fergibt, v@lc@@@s@ﬁsﬁﬂurpﬂeewmmqsmgw @eew%?msehem,g%ﬂe

abschl i ese??qe‘?jﬁ'ei;ﬁ | f{aR st pipe Yerhigduga der afprmmeinsp formg| @ offeriih pERibe! wgicher Re
“reduziert W% | (1) oder

(I'1) ergibt, gzg{ '?;“hegfe"?ﬁ&& gj %gwkg‘rgslgﬁw?grg%emggr J:r\j\mgﬁhem ein

geschut ztes Di phenyl oxoal dehyd der aI I germrei nen For rrel 51

R, : Ca x- R2 2.

2 d/0'R13 OR4 20 wobei R1, R2 und n den Festpegungen Anspruch 1 entsprechen

oder einpg gem schte Acetal gru R4, di e gl ei ch oder

ver schi eden sein konnen, Al kyl‘g-tr@?r m*reh eine 1 ,3-Propylen-

gruppe bilden, mt einer Verbindun der(cﬁﬂrgerrel nen Fornel (1), ergibt, bei

wel cher CH2R4 durch CHO 25 erset zt |st‘ 32 be| _vveI chem G n geschutzte

Tr |L\p”hen¥5 al dehyd der all genei nen For nel . :

R3X 9 35 ungesetzt wird, wobei R3 den F egungen in Anspruch 1 entspricht

oder eine gem schte Acetal gruppe und X MyhaloRgger Li ist, so daB sich Gn

geschut ztes Tri phenyl hydr oxyal dehyd der al | gemei nen Forrrel 40 R3 45 50

-OR14 55 ergibt, worauf abschlieBend die schutzende G uppe und auch jede

andere §°chutzende G uppe in einem 60 Phenylring entfernt wird, so daB sich

ei ne Ver bi mwg ﬁqrndﬁldbrg Ofddn & £ 1€|Ju cﬁgrg&“ﬁ;em |s\9ﬁLR&€ar aﬂd QJH&Ch

CHO er set zR,,ufd R ﬁ.ﬁsg ﬁ?&@g L Nl A emeet%:‘ EBREmMER S G%GOWI&‘\-I n

Ar kei t sschoiubge &idpn, anlsgmérwgrﬁndumg dr auglheinea IForevetliinggibdibei watdnpp@hRRBuremMOHIR3

bei m Audgamg¥disst f und.-bei m Blﬁ%enz m t ei nander vertauscht sind, so daR

si ch eine Ver bi?hBYNGIORE oig opssaitide Frintenvinidebyd der pisegpigpbiormbei wel cher CH2R4

durch CHO ersetzt und R . OH ist; 65 31) bei wel chem eine Ver bi ndung
der aligeneinen Fornel 54 , ,|1|111|1IIIIIIIIID1 '
30

Lo

umgesetzt wird, wobei R; den Festlegungen in Ansprdch 1 entspricht oder eine gemischte Acetalgruppe
und X Mghal oder Li ist, so daf§ sich ein geschiitztes Triphenylhydroxyaldehyd der aligemeinen Formel

40
Ry
, . 45
M.
OO
p }
50 .
‘ R

Konl 4

55

ergibt, worauf abschiieBend die schitzende Gruppe und auch jede andere schiitzende Gruppe in einem
so Phenyiring entfernt wird, so daB sich eine Verbindung der aligemeinen Formel (ll} ergibt, bei welcher CH,R,
durch CHO ersetzt ist und R; OH ist;
30) bei welchem die gleiche Umsetzung wie in Arbeitsschritt 29) ausgefiihrt wird, wobei allerdings -
die Gruppen R; und R, beim Ausgangsstoff und beim Reagenz miteinander vertauscht sind, so da sich
eine Verbindung der aligemeinen Formel (11} ergibt, bei welcher CH,R, durch CHO ersetzt und R; OH ist; .
65 31) bei weichem eine Verbindung der aligemeinen Formel

54
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0 o! 875 R3 6. 5

2 Rl#~(CH2) H R 10 bzw._ N

R3 75 . 0 095 875 | 20

1 /& ' R2 ( CHOg25 .
| oder ein Genmisch aus bei den Verbi ndungen d ﬁydriert wird, wobei Rl, R2bRB
und n den Festlegungen in Anspruch 1 entspr n, wWoraus SICh ei ne
Vérblndqu der aligeneinen Fornel (1) ergib ei wel cher CH2R4 durch CHO
ersetzt ist; 30 32) bei wel che in gesc ut/ &s Triphenyl al dehyd der

al | genei nen Fornel R3 3 . 35. jc!tp-a@-A By rd, wobei R, R2,
R3, n, R13 und R14 den Festlegunge BIDHS |tt 29 entsprechen SO
daB K) si ch sine Verbindung der ¢ IgeWE|nen Formel R3 50 R

Cc o R - OR14 60 ergibt, worauf abschliegend die

schQ zende G uppe aus di ey Ver bi ndung entfernt wird, so.daB sich eine
Ver bisyndung dere aligeneinen Fornel (l) bildet, be melcher anstell e von
CHW4 steht; 33) bei wel chem eine Verbi ndung der | germrei nen Fornel (1)

oder (11Y% bei welcher RA OH ist, zu einer 65 Vi ndung der aligenei nen
Forrmel (1) oder (Il) oxidiert wird, bei welcher R4 durch CHO erset zt
isty 55 1__ - 11*1111 11 1I 1111 1111 .. .0 095 875
34) ‘bei wef chem ei ne Vbrbindung nen bder (11), bei
wel ¢her R4 COOH ist, in ei nem ei nzi gen ( bpltsgang er Cber ein

Zw schenprodukt zu_ ei ner Ver bi ndung der EHEI Formel (1) oder (I11)

redb2|ert wird, bei wel cher CH2R4 durch CHO CBetzt ist; 35) bei welchem

ei Rg/ Verblndung der aligeneinen Fornel (1) od ei ne Vbrblndung der For el
(11), 5 2bei welcher Rs nicht Wasserstoff ist, hydriert wird, so dal sich
ei ng VErbindg % q§r al | genej nen Fornel (11
er'ein Gemisch aus beiden Verbmdungen dehydriert w:rd wobei Ry, R; R; und n den Festlegungen in
: Anspruch 1 entsprechen, woraus sich eine Verbindung der aligemeinen Formel (1) ergibt, bei welcher CH.R,
durch CHO ersetzt ist;
30 32) bei welchem ein geschiitztes Triphenylaldehyd der allgemeinen Formel
Ry
[
N 35
oL
Rl i ]
(ca 2 ) n OH
@ \ Pt
14
_'\ ¥ 45 dehydriert wird, wobei R,, R;, Ry, n, Ry; und Ry, den Festlegungen in Arbeitsschritt 29 entsprechen, so daf3
ol sich eine Verbindung der aligemeinen Formel
Ry
50
AD— =
H 58 l
(?IZ )n OR.
/
o 13
TRy,

60

ergibt, worauf abschlieBend die schiitzende Gruppe aus dieser Verbindung entfernt wird, so daB sich eine
Verbindung dere aligemeinen Formel (1) bildet, bei weicher anstelle von CH,R, steht;
33) bei welchem eine Verbindung der allgemeinen Formel () oder (lt}, bei welcher R, OH ist, zu einer
85 Verbindung der aligemeinen Formel () oder (11} oxidiert wird, bei welcher CH,R, durch CHO ersetzt ist;
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ergi bt, bei welcher R6 Wasserstoff ist; bzw. 36) bei wel chem eine
Ver bi ndung der ali genei nen For nel Ib ?‘dgﬁﬁ(l ), bei welcher zum ndest
ei nes der Radikale RI, R2 und R3 9 , t ei nem ent sprechenden
Al kyl i er ungsnmbalwelbuerﬂb.neVerMemhbmdmgerdaﬁen&'bhmmeddae(m beé meher (R, COOHGst, if | | )
al kyl i ert eingm @i nz-mlArmmhepdez ubﬁrndé’sésclmnméulderelﬁamrkla#@gRsr a"mm FRanebi ne

10 Al koxy#rads "ﬁﬁ"tz’eg“b'id sbel} A@Z Ben w é) '

{n,
Vet hoxye bl g m;'% .st“# logeinen porigelfsn g U mge %indh ’?‘,:e. i
anschl i eggigmbebei gel;stgfﬂ ) ) -1 somer en der Ver bi ndung
(1) aus dem Imaelwelemmuachrbuwng Gerd&gjenf@eﬁéﬂn(eﬂl?o&ﬁ)(m luhdelcher zummdest eines
(RS, SR) - Ederrfefliaief e RypadRe OHdst, iiteitdrmentspec em n al&\é-euewﬁ"eﬂtﬁ' efiddypg der
Gem sche na"QGEfP'E?P'TQF b‘l’q h‘!“fy ‘G'F‘? ’P@ 'T“Q) ’Qﬁ%lgf'" ‘yﬂ @‘FG%RN!‘;‘IR&E'Uﬁg,
auf chr O”é @3 ﬁnsé Q@%?ﬁ&ﬁm Isomeren
Ve rfahrenderlaemma ﬂﬂ%ﬁféﬁ\ |Wenbaﬁ.s tmdamtnaamessb Sind (B adrd U
LU WL SE der vevinaomeliickes dénoinnspteehed@eniGmitdohen, durch Kristallisationsdifferentiation, fraktlomerte

( R Qlc_msqlr(g(}qnf):hrg@ampmhm%ge ader) {p einer Kombination aus diesen Verfahren. R
C XC quellesnvadeOa
4: R et PEyendimp "6@‘"\'/'@%5% %ﬁéeh & T@F@Hks? sont chacun H ou

OH R3 est H, c@ﬁosy&m&h\ggene un groupe aI coxy ayant de 1 h 4 atones de
carbone, benzyl oxy, nbthoxynet hoxy, 2, 3-di hydroxypropoxy ou 50 R6 O(CH2) m
CHg- NR#55 metant 1 ou 2, R6 et R, qui peyvent etre identiques ou
différents, etant chacun H ou un groupe al kyle contenant de 1 A 4 atones de
carbone, ou R6 / 60 -N- R7 pouvant

f orver un noyau het brocyclique azot6 a tr ., quatre, cing ou six chainons;

R4 est 204, F, C, Br, |, un groupe nesyl oxy, tosyloxy, fornyloxy,

al kyl carbonyl oxy ayant de 1 3 4,at dg.&a e pu CH2R4 est renpl a€® par
CHO Rs est Hou OH ou bien R4 et f oy ment senbl e un pont -0- entre

| es atones de 65 carbone auxquel s Us SO(’dH2|)h68 a condition que 56 0 095

875 a) sborsque n est 0, R2 et R3 ne soi Qﬁi_gas tous | es deux en nene tenps
des atones d' hydr ogene,

ou
. : . ) R
. 3 3
40 1 < : }_ca_c——._ (II)
(ca2 . RS
o 4 SRy

dans lesquelles nvade 0 a 4; R1 et R;, qui peuvent étre identiques ou différents, sont chacun H ou OH; R,
est H, OH, un halogéne, un groupe alcoxy ayant de 1 4 4 atomes de carbone, benzyloxy, méthoxyméthoxy,
2,3-dihydroxypropoxy ou

50
Re

| / |
~O—{CHa)y—CH;—N—R, - ;

s5 m étant 1 ou 2, R, et Ry, qui peuvent étre identiques ou différents, etant chacun H ou un groupe alkyle
contenant de 1 a 4 atomes de carbone, ou

. Rs
. _ v
60 —N—R-’

pouvant former un noyau hétérocyclique azoté a trois, quatre, cing ou six chainons; R, est OH, F, C, Br, |,

un groupe mésyloxy, tosyloxy, formyloxy, alkylcarbonyloxy ayant de 1 a 4 atomes de carbone ou CH,R, est :

remplacé par CHO; R; est H ou OH; ou bien R, et Rs forment ensembie un pont —O— entre fes atomes de 4
65 carbone auxquels ils sont liés, & condition que
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for sque n est 0, R3 soit different d' un-hal ogene, c) lorsque n est 1 &1

b) ¥

R4 fet Rs sont chacun OH ou fornent ensenble un pont --- entre |es atones de
ca-_‘bone auxquel s its sont lids, R ,gRgg ne soi ent pas tous en nene
terrps des at onmes d' hydrogbne, 5 ? torsque n est 2 et R4 et Rs

fornent ensemnid) lersave rp@h@ R, @t Riniseient pesstoad lentzuix de méme poTps dexstarnes! déhvduloeénso nt

ids, Rl, R2 &} losquen, it diiigre Sl!fg PESRRNE te s des atorres d dro dne

et : Ies set ﬁlm’q “es“‘*t sgnt
point de v°3“§°,a &M%m %‘:3%{5 3 i‘ﬁbl%i {1'3<re —g_,g ogén

| a: r evendiils aérit 6iés, &,, Rgams né aﬁpnebasnoneah m’bmaueans cBéLatorRQs tﬂiyd erp Nt chacun un
atons 10 Slep U s e*umm nwmemmbwlaecep@uem point devigabamachiaginue, 6R| |

c
u
d'

R2 et Rs ﬁﬁﬁf'a ose seion areven 1cagion ans gero Ut &5 (?:llilt [ et re
P e il Toost W il b

RB I 18, d’hydrogéne ou un groupe hydrox{y’ au moms un de

hacup un dgwerégene/ & RlyduEerdolti@ishy! €; est un atoms
n ¥ydroxyle; 20 et, dans le cas de Ia formule 11, RS est un atons

hydrogene ou un groups hydroxyle, ou R4 etReR6 fornment ensenble un pont

-0- entge les atones de carbons_guxqu el; i {4 sont lids, et les sets et
, acc

esters non toxi ques de cel ui-ci

p

2

S du point de vue
har macol ogi que, et des nelanges de coux-ci .R,3.

1,:2- di phd 1,
(e quty Sk f!é&f%f’éﬁ?%e ; ﬁ%@é&“ﬁ&%ﬁ%ﬁ" Bip i ab e S REOG "

,{3- di phd miydemBte (wh-goyd—0xy drlds! ! Wxaﬁursenseaonem ét@dsSseRlet @érehGn NON

t ( ques m qelreigisc, dgceptablm duohplm devnprmammcvzib ecRides Hélanges de ceux-ci.

1
1
S

' @"’_H""_N'D

, phe n @[ﬁiy? Dbutanel ol £t 55 sgls eteatersop fxiquesgcceptables du

12-d phdﬁ %Emz?fm J;sﬁmwéa%gfg@ragg@%% B hbes hoP UG0S sdooBlootel

¢s sef QII p&ﬁltd%rvﬁe iceiebies accept

nar macol ogi ?qtll,e-dlpB&yl 1 (4-n7ethoxyphényl) 1-buténe-4-ol et ses esters.

3-di phd g%l 6 Zﬂ(diphlé hvmm)ry'djpvwl#laﬂﬂﬁebuwe-&e'set%s selgtet estarengn non
bXi ques

2-di %dg,yl,o Em"gg@?gm%%ﬁtﬁﬁfw"s 35 ag B ow gpu mmnpapting,
pXi ques  ac o pRaphéryl-tlid-hydroxyphényl)--Dbrténe®eol ¥ilids PElét ERER NG tdtidBes J&hptables du
‘4- chl opeintldeRuel pipndaplogifue.[ 4- [ 2- (N, N-di m t hyl am no) At hoxy] phdnyl | -
hutrne et s%&c@evpé 2r¢cmémvbicl &%N@@éﬂwmmlamwl bbvténe efjees gejenon tox'ques

p,har maeéol 8YF phé °m d x‘ép §rg ém: é{é? t?f)éé/ Qahse?%@ otn"i‘oanu%s a%ce%'ta%les &

Ses Sets Bhinalab pn ﬁgﬁ
har macol ogi ﬂL@phéﬁﬂ-z 3| amkypaér&t)htra(ydmh:yd‘hemwg;é{ e)steestﬁoawwmea&aes et
es sets v peistidevge plarmdcobegiquees accept abl es du poi nt de vue

har maeol ogm b2-dighpny!-1 -‘*hndzoxvahézv'm -BHidneyPral et ses sals 41 e8iRy AR tRxiayesiacepgtabler dul- o

P
S
§
6
!

;

a-
13

i
|

a }

t ses SeP ei Zﬁﬁﬂeqnﬁ)ﬁ&%m giﬁ'\%ﬁiglta%mo%ﬁm%ph%gylm bquievgte ses sels non

har macol Qﬂiqﬂé&cc bies du point de vue pharmacologique.

bryonp- 1, 2-wi 4xdntbny,2-diphehyil 4-hPdvo:gpraayipiltanvienses e&éwasydrpdmingﬂndueslacbmane det
seks n@mt Gledm! acal\?e'e -abl es du poi nt de vue pharnacol ogi que.

-chloro- 1, 2t ﬁrﬁk’yﬁ?ﬁﬂ‘?ﬂw Duthiip el RS selp etastersdion ?*@P%‘E"Qfag'eﬁo n

oin ha guq

oxi ques ac&% t@d@&‘@é NNk h BlrHlsGHFannd 5 .

chl or o- foxiguél @M’ﬁykﬂn (wdw'a(,yta i’? M%E@ﬁe rg‘t;; ses ng el et es'tas e")sat‘qern gn non
oxi ques acce pl,&blbwvldﬁ:[ A4/20NIN- dld\éthvlaam Kmbxmhyﬁgutqw 4-di@. et ses sels non toxiques

, 3-di phdF’i";"Fﬂt EDW\FGNL"GPWF‘H hdn tdtrah rofuranne et
SRS e S AR

tumeurs hormono-dépendantes.

55 19. Composition pharmaceutique comprenant un composé selon I'une quelconque des revendications
1 a4 17 ou un sel ou un ester non toxique de celui-ci, acceptable du point de vue pharmacoiogique, et un
véhicule pour celui-ci, compatibie, acceptable du point de vue pharmacologique.

20. Procédé pour la préparation d’'un composé selon {a revendication 1, qui comprend la réaction d’un
composé de formule

" OO,

(CI-I)
&5 : ' 2&
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50 17.

1, 2-di phdnyl -1-[4-[ 2- (N, N-dlndthyla quxyjphdnylIbutane-1,4-diol ety
ses sets non toxiques acceptables du poin e vue pharnmacol ogi que, et ses
est ers. 18dan€davpeapen s0tedud déﬂmeﬂaqulaIrmnﬂuﬁordesanrqsveﬂquwé Rurtst QLleAéflnT dans lh es
sets et estaunsioninn fawdstircaiurhe hydrpafle prptéaéerone ra*b afsita B f*st aR,tel -
phar macol O%;ecﬂsgzl glgt:l: "FYﬁ %Z:E%imf;‘é&nespun rolt%%y roxy! ?)éet gcélt‘ @ mm rs
hor mono-ge gaﬁﬁimmqu 1 nﬁ%eu I que conprenant un
conpose selon une quel conque des revendlcatlons 1 a 17 ou un set ou un
ester non toxi que de cel ui-ci, accelpt_qlg@.l_pgl nt de vue pharmacol ogi que,
et un vdhicul e pour celui-ci, conpati®l cceptabl e du point de vue

phar macql,ogi que. 20. Procede pour |a preparation d' un conposd salon |a
revendi cat dapsladyelie MiestGRIER4! 061dli dt B,, B2 8L roGre R owIR, tél QUPIESIA daes 14 @vendicstiod @ ou bien

I HResDgn @leupe tydroge protégs-sous faNRA‘AcéEAl miixte, baurobtenir ¢rl dopvippsé delfeqmules:| |

0 095 875 dans laquelle n est tel que dé6fini dans la revendication 1, R

es |ndqptique 3 Rl tel que defini dans |a mgyendication 1 ou est un gruppe
hydr oxyl'e protege sous forns d acetal mxte 4 est identique a R4 tel que
defini dans la revendication 1 ou bien est groupe hydroxyl e protege, et
RO est un groups R2 ou R3 tel qus defini daReg’ | a revendication 1 ou bien
est .un group. hydroxyle protg}e Sﬁg@ forme da I gixte, avec 5- un
conpose “br ganonbt al | i que de Fornu 1J danst | €9M est -MgHal ou -Li

et Rio est un groups R2 ou R3 tel que (@875 |9 dans | a revendication 1 ou

bi en sst un groups hydroxyl e protege s@ﬁgkfprne d' ac6tal m xte, pour
obtenir un conpose de fornule: R 15 HoU

0 20 - 25 ~ o~
ue I'on traite epsuige, s ir urtra eg radjcau R dlc R,R,R et
~ - ~~Q~~~Et‘ zﬁ'aesgeﬁgramg% pleg radppur Faiff o OXE?"[ xRy Ra o

R, afin d’obtenir uA compos rmule i rou y tuell ment la

necessal I Eqgg tat QJI%EIF jb8§lr5gﬁiét§f?d6 j:lg mu l%ul ltp
Rl, R2, R3uretonipéséde formiliecqidafsiequelRy s30UHESHRe lRydréyens) 6ur130n€b%9§5ddn9ﬁu6’dl nfa Rg:st
un groups ftvyrdwmmsleeplegh per\xem-u.@btemnemaat éM@atgidiu progitit pour gransfor méur'otracpwﬁn
aboutir a R 1aeiFal te quedigfipidiaps fajr ‘i" ardiggtiondly lﬁ-‘f‘-ﬁﬂﬁ? mspiLAveny
un conpose® %‘_EZ ﬁf@" mffafﬂ 4n (g5 agis. Neoxydes of pstery agpdoxia [F&Y PRIt I “e
| cormose dah 34r 1£brefRvatidR d'uR EdHRIYSS UTSAITIY (B sblbn B MVbndication 1, &ink Riud &, ot
-t rai t ement RGioAtthaddh O iqyd caripredd 1P @attidhldansbapely d Aldelf@thiueal R1, R2, R3, R4
‘ou en un autre radical tel que d6fini dans |a revendlcatlon 1, etlou le
strai tement eventuel duproduit pour le transfornmer en whn de ses | s,
:N- oxydes ou esters non |t oxi que, acqng}abhg;qu poi nt de Yuephajg ol ogi que.
i21. Proggde pour |a prdparation ggnn conp Zele formule (1 selon la

revendi cation 1, dans quuel R4 Rs nt chacun OH} qui conprend | a
r 6action d' un conpl exe |

N\

(CR,) ' -CH
55 L 2'n,7""2 )

dans laquelle R, est tel que défini dans la revendlcaﬂon 1 et n, vade 0 a 3, avec un dérivé de la benzo-
phénone de formule: .

s5 dans lagquelle R, et R, sont tels que définis dans la revendication 1.
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; - (CH2  (-CH2

b0 R3 ~~~~~~~ 2 n 45 50 0
Cix (CE2)n -CH2 0 dgngsﬁaﬂa§lls R eat tel que d~fini dans
| ai revendi cab.imscéds SdionNh revandibatidh 2B od, 212URCddIE sblrardtiv® débasdnierdiqRIZaR <E) Pasine
dei f or mul @mp6ek (0 & partirdeGislangesitis chuaglisindi quais edupSd’grantionépdsSRRER) eRS ARIpudians
I a r evendiuwsempese () ajpanig des mélanges correspondants, par cristallisation fractlonnee issolution fraction-
0 095 87 5née, chromatographle ou une combinaison de ces techniques. - = U 22 Pr oced e s e| on

| & r evendi&@ididalions podiiEtat conitbatthntdfr | @ separation des isoneres (Z) et (E)
purs du conpose (1) A partir de mel anges de ceux-ci, ainsi que des couples.

d' enant i orrerleBrO{éRRPSS)a mépa(aRS) GR) cqmposs dhforrmimasedaigl | ) 3 partir des

mel anges correspondants, par cristallisation fractionn6e, dissolution
friacti On- nee, chronatographle ou une conblnalson de ces techniques. 5
Revendi cati ons pour |'Etat contractant: AT 1 Pr oc6de pour | a pr6paration
d EN ‘conpose de fornule gé6bn6rale 10 15 3 -

‘:
v

/U

i

~~~~~~~~~~~ 20 (CH2Hn ou 25
R330 ' _ |

(II) (CH ) R3.> 35 (2 n(DH
dans lesquelles n va de 0 a 4; ",c:‘ etre identiques ou

diif ferents, sont chacun H ou OH; R3 é un hal ogene, un groupe
al coxy”ayant de 1 A 4 atones de car bons(a'h nzyl oxy, n6t hoxynet hoxy,

2} 3-di hydr oxypropoxy ou R3 / 45 :

O (CH2) m CHz- N-°R7 metant .1 ou 2, Re et R "qui peuvent Atre identiques
Ngi ffBrents, 6t ant chacun H ou un gr oupe al kyl e contenant de 1 a 4 atones
P car#one, ou 50 . Ry Re -N--R7
buvant former un noyau hbt6rocyclique az atrois, quatre, cing ou. siX
nal i nons; R4 est OH, F, d, Br, |, 55 roup. nbsyl oxy, tosyl oxy,

pr myl oxy, al kyl car bonyl oxy ayant de I A t-omes de carbons ou CH2R4 est
enpl awe par CHO Rs est H-ou OH Rs forment ensenbl e ygzpont
O entre | es atones: de' car RQng @- 321165, A condition que

|ﬂ—ho-o Q.O 1

Nl CH,-R,

dans lesquelles n va de 0 a 4; R, et R,, qui peuvent étre identiques ou différents, sont chacun H.ou OH; R,
40 estH, OH, un halogéne, un groupe alcoxy ayant de 1 4 4 atomes de carbone, benzyloxy, méthoxyméthoxy,
2,3-dihydroxypropoxy ou

Re
% .
45 —’0—(CH2)M—CH a—N_R7

m étant 1 ou 2, Re et R;, qui peuvent étre identiques ou différents, étant chacun H ou un groupe alkyle
contenant de 1 4 4 atomes de carbone, ou

50 ' Re
Ve
—N_R7

pouvant former un noyau hétérocyclique azoté a trois, quatre, cinq ou six chainons; R, est OH, F, C, Br, |,
85 un groupe mésyloxy, tosyloxy, formyloxy, alkylcarbonyloxy ayant de 1 & 4 atomes de carbone ou CH.R, est
remplacé par CHO; Rs est H ou OH; ou bien R, et R; forment ensemble un pont —0O— entre les atomes de
carbone auxqueis ils sont liés, & condition que
a) lorsque n est 0, R, et R; ne soient pas tous les deux en méme temps des atomes d'hvdrogéne,
b) lorsque n est 0, R, soit différent d’'un halogéne,
60 ¢} lorsque n est 1 est R, et Ry sont chacun OH ou forment ensemble un pont —0— entre les atomes
de carbone auxquels ils sont liés, R,, R, et R, ne soient pas tous en méme temps des atomes d'hydrogéne,
d) lorsque n est 2 et R, et R; forment ensemble un pont —O— entre les atomes de carbone auxqueis
ils sont liés, Ry, R, et R; ne soient pas tous en méme temps des atomes d’hydrogéne,
et des sels, N-oxydes et esters non toxuques de celui-ci, acceptabies du point de vue pharmacologique, qui
65 comprend la réaction d'un composé de formule:
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a) lorsque n est. 0, R2 et R3 ne solent pas tous |es deux en mAne tenps des
atones d' hydrogene, b) |orsque n esig @ggRgygoit different d' un hal ogene, 60
c) lorsque n est 1 est R4 et Rs sont chacun OH ou forment ensenble un pont/]
-0- entre les atones de carbo ggéggﬁg 5% §§§>I|es

soi ent pas tous en mAne tenps dds 3”6 yd neo d)
R4 et R5 fornent ensenble un pont -

ils sontslids, RI, R2 et R3 ne 30|ent p ﬁous en m-nme tenps des atomes
d' hydrogene, et des sel s, N-oxydes et estérs*non toxiques de celui-ci,

accept abl es du point de vue pharnmacol ogi que, qui 65

d' un conpoggs

f or mul e:

forme d
1 30
R9 (CH

zﬁfjgzq‘éﬁgﬁl:ﬁlt% eﬁf% J&E%Jy%mxte, T abouatir 3 un composd gk f3fh

quo I'on traite ensuite, si n6cessaire,
les radicaux R1, R4, Rs et RO en radicaux_Rl, R2, R3 et R4 afin

- d bbtenl

et evenfuellenent | a deshydratation du prOo,

;du .poi nt de vue pharnacologlque
corxp;/ends 45
n S

R (2

thGS

45

55

60

&5

™YE bien est un groupe hydroxyl e protege,

un conposb de formule If dans | equg

formule 1, ou le traitenent du prodU|t pour

11 dans quuel Rs est un atone oane oy

Rs 40 fornent ensenble un POIR' § ?u—l-e

pour trdhsformer un radical Rl

‘que d6fini prec6dement, etlou |e tralt eventuel

pharmacologique.
2. Procédé selon la revendication 1, qui comprend
1} la réaction d'un composé de formule

\_ 0
Ry e~ —'@—Rz
(cay)
CH ORg

dans laquelle R, et R, sont tels que définis dans la revendication 1 ou sont des acétals mixtes, n e_st tel que
défini dans la revendication 1 et OR,4 est un acétal mixte, un groupe benzyloxy ou hydroxyle, soit-par une
réaction de Grignard avec un dérivé d’halogénure de phénylmagnésium-de formule

Rr—-@r—- Mghal

60

Rl1, R2 et R3 ne
Iorsque n est 2 et
dal es atomes de carbons auxquel s

conprend | a r6action
udiie b Ebth& queddini précddbninkhd &7 dst kibAtiglid 4 & tdihlie déhibilprécéddinrihboBasb
55(j C 2)r0 4urldroGtmgdrodtpedtbgs sbusefsmnetdEalcetquexteiéf.lestudegmm 6 Betpimupn defi nﬁfecemmeﬂt
i denti que oul¥nestyn e HBiroxyle protésé GHbreelan Broype oy

protege s o% up Sroppe eﬂt'eapwrép%ﬁ@s ferme dacttal QY 12YRfe ™C

pr gcedemme

n
AL ATt
et Rg est un groupe
R2 ou R3stel quje defini precedemment, i en est un groupe hydroxyle
prot ege sous forne d' ac6tal m xte, ﬁueg4%§§EQng036 organonetal | i que de
1S 20 dans | aquel le Mest -MHa -Uet R,
R3 tel que d6fini

est un groupe R2 ou
prec6denment ou est un groupe hydroxyle prot6g6 sous

Gu ﬂeteic tgfew#irﬁ 'préBéd%liment ou est un

pour transformner

{o Rs est un groupe hydroxyl e,
pour obtenir un conposed de
enlr un conpose de fornule
onpose dans | equel R4 et
6vent uel du produit
n un autre radical tel
du produit pour le
“ftransformer en un de ses sels, N-oxydes QI ésters non toxique, acceptable
2. Procede selon la revendlcation 1, qu

1) la r6action d un conpos6 de fornmule 50

e I"on traite ensuite, si nécessaire, pour transformer les radicaux R'y, R’ 4, m%e
fin d'o ftemr un co sé de for gn‘axle il Jd)ans lequel R est un group )%‘ﬂle uel%

R et R2 sqipydrdtidtion 0 BrodiV dolt SotéhAta chrndss YERHH E traitetHén ﬁ%o(f}‘aﬁ&aﬁi

n ﬂ'Stto mipBsé ddLiGrmule Il dans lequel Rs est un atome d'hydrogene ou un composé dans fequel R, et Ry

40 forment ensembie un pont —O—, et/ou le traitement éventuel du produit pour transformer un radical Ry,

Ra, Rs, Ry 0u Rg en un autre radical tel que défini précédemment, et/ou le traitement éventuel du produit

pour le transformer en un de ses sels, N-oxydes ou esters non toxique, acceptable du point de vue

fi ule:

woC o LooM s e




" dans la revendication 1 et ORs est un acétal m xte, un groupe

Zzyl oxy ou hydroxyle, soit par une 60 _r6action de Gignard avec un /2
d6ri ve d' hal ogdriure de phenyl magnGQ @95487Bor nul e 65
R3-i-- YD- sdrbvad urb@mposkliktid corresgdnddnt de forkdulel 1 _ L NSr soit avec un
conpose lithie correspondant de formule 5 R | ........... Ri dans | aquelle
R3 est tel que defini dans |la revendigcgtion 1 ou un groupenent acet al
m xt e, pour obtenir un triphdnyl dgg 3L 636§ ou non prot 6g6 de fornule 10
R1 *15T°R CH -Cc R2 R~~-4~tcHC 20

2 n CH2OR8 dont on 6lim ne tout rou Egrot ect eur outxt roup'ﬁ

prot ect eul » ezﬁ’#l'lﬁ f@%ﬂﬁ (p’ﬁ@r])\gfgi Em icg8ige &AY yn Suﬂfﬂ’eﬁtc?ﬁ%ﬂé'lé &Y SPIRNT W
(11) dans fp Je RREt “RSSTR Yacun “oH; 2) la reaction d un conpose de

f or mul 0?0 30 I --jQ -CHIC20RR 35~~~~~~~g~~~~~~~~~~ >36 dans | aquelle Rl
et R3 sont tels que d6finis dans |a revenda-“tatlon 1 ou des ac6tals mixtes,
n.est tel que d6fini dans la revendicatigif et OR est un ac6tal m xte, un
groups benzyl oxy ou hydroxyle, soit par 6action de Gignard avec un
dérive @' hal ogénure de phenyl magn6si um de for rrul e 40 R2--I\/I~ : ghal 45
soit avec un conpos6 |lithi ﬁ@gam_

R2: dans | aquelle R2 est tellqu A6f i i da venal catlon 1 ou est un
acetal mxte, pour aboutir a un tri écﬁh?n d| oI prot ege ou non prot 6g6 de

formul @55 .60 R, - | g R3 3 65
0-520?8 61 c1 .1 11 [ cngma | SI1l! 11 11
‘s,_,,,' dont on élimine tout groupe protecteur R, et tout groupe protecteur dans un noyau phényle, pour obtenir
25 un composé de formule (ll) dans lequel R, et Rs sont chacun OH;
2) la réaction d'un composé de formule
0
30 . . |
Rl.@.cl:n-c Ry
“|:H2) n
[ cazoa'e
. 3
dans laquelle R, et R; sont tels que définis dans Ia revendication 1 ou des acétals mixtes, n est tel que défini
dans la revendication 1 et OR, est un acétal mixte, un groupe benzyloxy ou hydroxyle, soit par une réaction
de Grignard avec un dérivé d’halogénure de phénylmagnésium de formule
40 .
45

:i' \h/ soit avec un composé lithié correspondant de formule -

. | - —{O)u

dans laquelle R, est tel que défini dans !a revendication 1 ou est un acetal mixte, pour aboutir a un tri-
phényldiol protégé ou non protégé de formuie

; |
g%

(c,)_
65 CH,0Rg

61
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o 095 875 dont on elimne tout groupe protecteur Rs et tout groupe

protecteur dans un noyau phenyle po € un conpose de formule (11) /3
dans lequel R4 et Rs sont chacun C]—I%Ségg ﬁéshydrat ation d un conpose de J

formul e (1LpntdABEmih&RUGoubéprBiectBlir RSAMut §roaselprotédur RMblin rYALENehyIdPIURoLENIRAS €
de formul e cérbdgsé dafsmbie Qi edns Rgu@ R, R, saiteaetin GASenbl e un pont -0- entre |les
atonmes de 5 carbdsseydeatiquebscaniposexisfiermuledil dang Jeqlied Reit By spatychacun PHpodr abgutir 8
conpose de Y GPHRASE 3&1@12%@5%%@@! Reel Re forment SERMPEHACER" TP~ PUBISABUEI%® a
un comnpose 'ﬁ(??fﬂé \ér it d’@#ﬂ:@f ?Hé%rmag (1 ns il R) et R, $ohd AR BHPSuHboutir 2
groupe protRGbRsdss S foritie (I 8dns f21®, eA0ONg' Un atome d hydrogbne, etlou du

gr oupe pr.ot ect suBlirdiastion da groapagretedtéut R, @ui est diffétentd ¢'sinptdma tidydrogénel'etiou duapups e
de for nul s pidecte8r dans un noyau-phényle, et la déshydratation d'un composé de formule R3 30 dens
l aquol | R, R2 et R3 sont tels quo definis dens |a revendication 1 ou sont
dss actetls mxtes, n est tel quo defini dens la revendication 1 et OR
ost_un actetl mxte, un groups benzyl oxy ou hydroxyle, pour aboutir 3 un
conpose do fornule (11) dens lequel R4 St RS fornment ensenble un pont -0-
ntre | edfatomes \> 35 do carbons auxquels iRs sont lies; 6) L'elinination
du groups protecteur R8,, qui ost differen un atons d' hydrogene, et/ou
d' un groups protecteur dens un noyau pheny et |la deshydratation d' un
.conpose do formulo 40 45 R 1CH R (CH¥'n 55 60 dens laquelle R, R2,
R3, n t 20R8 sont tels quo definjys~dans_|' et dpe pur aboutir a un
iconpose de fornule (1) dens RuED /R OHl; ourture du cycle d' un
conpose do fornmuls (11) dens |equol R4l et REEfornont ensenbl e. un pont
|-O\gentre |'s atomes do carbons auxquefS@adns sont lies, pour aboutir a un
jconpose zde formule ( dens lequel R4 esiy @@ ou un hal ogene; 65 8) la
reaction d' un conplexe d Al do formuls & 8

o

1 I . IIIIIII.I11111111111IIIIII.I

| 1111 200 095 875 /4 CH

- (CH2) n _ ' Li 5 . . . 1\
10 ( ) dans laquelle R,, R, et Ry sont te|s(?:|ue définis dans la Jevx‘«gllcatlon 1 ou sont des acétals mixtes, n Bst tél
' que défini dans la revendication i e, un groupe benzyloxy ou hydroxyle’pour

3 Rg, est un gcé
CHR B .5 aboutir & un composé de formule &Iﬁﬁsu T Rilet é@ormem ensembie un pont —0— entre les atomes

\__ 35 de carbone auxquels ils sont liés; ) _ )
6} L'élimination du groupe protecteur Rg, qui est différent d’'un atome d hydrogéne, et/ou d'un

groupe protecteur dans un noyau phényle, et la déshydratation d‘un composé de formule

%0
R3
oo
Rr—<c:>r——cn-——-?-—<::>——R2
50 | OH
( ?Hz ) n
CH-‘,OR&

55

60 dans laquelle R,, Ry, R;, n ot OR, sont tels que définis dans I'étape 5), pour aboutir & un composé de formule
(1) dans lequel R, est OH;
7) 'ouverture du cycle d'un composé de formuie (ll) dans lequel R, et Rs forment ensemble un pont
—O— entre les atomes de carbone auxquels ils sont liés, pour aboutir & un composé de formule (l) dans
lequel R, est OH ou un halogéne; .
65 8) la réaction d'un complexe d’Al de formule

62
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3, ec un derive de |a benzo- phenone de formulo 25 _

0 .71 | e 0098 875 e . 30

dans Iaquelle R2 et R3 sont tels quo definis dans |a-evendication 1, pour

aboutir i un conpose fle formule (& eg d@gﬁ equel R4 et sqnt acun OH
de<fo

OH, avec un aci de carpoxy- lique ayant dg§ 1 a 5 atoneg de carbon., ou avec
| e deriVke d'acide carpoxy e ‘correspondant, pour obtenir un conr pose de
formulo (1) ou (11) dhﬁﬁ‘KggEEFﬂR4 est un,%roupo fornﬂloxy ou

al kyl car bonyl oxy ayani de a4 at ongs de carbons; 10) | a
deshydratati on d' un cpnposb de forwsuleA11) dans quue Rs est OH, pour
obtenir ’9in conpos6 cofrespondant de Adrnulo (I1); 11) I} hydrolyse d'un
conpose de formulo (1) dans | equel /RA™st un groups fqrnyl oxy ou al kyl -

caronyl oxy ayant de {L A 4 ato de camMono, Iiur abqutir A un conpose de

9) I'esterification d}un conpoiy/ mglél(l) ou (1t) ins~1 oquel R4 est

formulo (1) dans | equkl R4 esto?40 OH 12 RO d'un conpos6 de
fornmul e’§11) dans | eqpel R4 et sont chgeun\&H ou tdrment ensenbl e un
pont --- entre les atpnes de carbgno auqugls Us sont [l i6s, avec un

catal yseur acide dansun acide catdigplyl+@ue contenant Jde 1 A 5 atones de
carbons, pour abL .tir a un conpose detformulo (1) dans | equel R4 est un
groupe kornyl oxy ou al kyl carbonyl oxy ayant de 1 A 4 atones de carbons; 45
13) | a readdink @hudle RNest Gi@sdéfitieiahn favemdidaBorbDet>5 va de 0 a 3, avec un dérivé de fa benzo-
RICH-C C >phémgne(dg formglg CsX dans

lagv€l le R, R2, R3, ORB et n sont tels que dhfInIS dans |'etape 1) ou 2),
avec unzcatalyssur aci de approprie_dans wn acide carboxyllque cont enant de

1 A5 atones de carbons, pour tg e5 fornule (1) dans
| equel R4 est un group. fornyPoxy 0 alkylca ofe onxyzayant de 1 a 4 atones

de carbone; 6312 . 11 1 1111 111 111 lii L.: 4
0 .095 84p aﬂlgq@elgﬂsﬁlRKYAn@{elsQUe géf'HiQ d%@ﬂ%dﬁiﬁloﬁqrde é%o&t;]rk uﬁ%rﬁﬂéé déjﬁﬁﬁule
I equel au DWEEs lddtel BE 6t prsa&neﬁuwnah R2 R3 e un radical alcoxy ou

ar;al coxy, ur9)amrcatlotad'umcmpbwomla‘(bpmh éanﬁlequeilﬁh ﬁtp avaten dciglg garboxyt

dé mes lecdériv ide caghaxyljay ﬁs;ﬂmgﬁqt P
ot o 3” s £T§3§§H ATevsbisiy afea gt S %°5H'8*Voaae"gﬁ5§? ‘
derive e 1ype d@ﬂﬁ&%ﬁonch @Jckaﬁb@sé@efd‘rameuh eanBieauaaL estl8A.DoliAbriRir LS cdfhpose St

un groupe adrieypgondany aéorrtlge (1); A 4 at ones de carbone, benzyl e, nethoxynethyle,
2:3- 70 di hydrﬁxypﬂdmb,ybg upcoMBosé de formule () dans lequel R, est un groupe formyloxy ou alky!-
| ~~ e yioxyey@t Ap 1 a4 atomes dec carbone, pour aboutir & un composé de formule (i) dans lequel R, est
: 0 :
" 12} la réaction d'un composé de formule (i) dans lequel R, et Rs; sont chacun OH ou forment
ensemble un pont —O— entre les atomes de carbone auxquels ils sont liés, avec un catalyseur acide dans
un acide carboxylique contenant de 1 2 5 atomes de carbone, pour abc.itir 3 un composé de formule (I)
. dans leguel R, est un groupe formyloxy ou alkyicarbonyloxy ayant de 1 & 4 atomes de carbone;
L 45 13) la réaction d'un composé de formule

50

. O mOa

(?32 n
Cﬂzoks
dans laquelle R,, R,, R;, OR; et n sont tels que définis dans I'étape 1) ou 2), avec un catalyseur acide

approprié dans un acide carboxylique contenant de 1 & § atomes de carbone, pour aboutir & un composé de
65 formule (1) dans lequel R, est un groupe formyloxy ou alkylcarbonyloxy ayant de 1 & 4 atomes de carbone;

63

-
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aquelle RI est tel que defini dans la revendication 1 et nl va de 0 A
/4




Rl R6, R7 et metant tels que dMinis dans |la revendication 1, pour aboutir!

A un conpose de fornule (1) ou (blhggag?slequel R3 est un groupe al coxy ;

ayant de 1 a 4 atonmes de carbone, benzyl oxy, nethoxyntthoxy, 2,3-di- 20 ...

hydr oxypr opéhtadésalkyRetiond’un composé de formule (1) ou (Il) dans lequel au moins un des radic@(x@riB) etCH- N /-/ Y

25 m Fé‘igt“" gf‘:’%?ﬁ%"% F:':é‘: aowyabquif Surnrereosée faspuig ] qudtllidans iqquelaymoins .

| al kyl'STHE iég ob&ad 1Y '(f%l(_ih)gdaﬂélgﬁxeiiﬁg&%h, c 18 SlazclldinaRY fintIn

di halspgﬁm&hﬁﬁna, Shued k' @reraélf@, fal 2) mCHZ2ha ans laquelle mest tel que

défini dans |la revendication 1 et |es radi caux hal sont des atones

d' hal ogbne qui \~' peuvent etre idenfi-Btles ou differents, pour aboutir a un

s . . A\

LFl{- ( h?‘; ?:%%2 %tgi‘%&fp%};)_eo%ﬁg gYJu%B@%‘éﬁ'd% r;lxe4 a(éoemefs% qyrt:g‘ﬁe, tg)e-ngyge:'rzr?éthg(_'ymhéglyle, §,§85

, 50 _ .2

,c2 dans laquelle Rl, R2, R4 et n et msontRtels que definis dans |la :

rewgndi cation 1 et hal est un halo%eneh qyé |"on fait r6agir a nouveau avec:

une gino de-formule: 55 —{CH)u—CR— ~ Re HN.

R 50 dans laquelle R6 et R7 sont tels que g6finis dans |a revendication 1, ,

pour aboutir a un conpose de fornmule (1) dans |equel R3 est un un groupe '

am no- élChyeymiétant tgls qualeiinia dard darsvdngicatiou ¢ rpuczbolidrd ub;corbgsé [de forayik Hqud d' un

conpos eagelequst Ryastan gropge alpansayp de b 4 fiamesde carppnesRAsEYIqXl MtoXY BB -2 tane de

f or nil 'YBExyPropoxy ou © - hal (CH2) nCH2hal 64 _ =~ |

___________ 1111 wi I 1~1l .a g,0 095 875 : :

/0 dans laquelle mest tet que defini dans Ja revendication 1 et les ;

radieaux hal sont des atones d—PallGhhnd€HguN peuvent etre identiques ou g
i

diff& ents, pour aboutir A un 4-(hal ogenoal bﬂxy) phenyl di phenyl ai cane de
7

formule: 5 (CH2 )nCH2hl to 1 - ~~2 rs 4 i
%2 m, Re @R, (é%ant tbisZfde définis dans la revendication 1; |
16) I'alkylation d'un composé de formule (l) dans lequel R, est OH, avec un dihalogéno-alcane de
30 formule
hal{CH,),,CH,hal
| dans laguelle m est tel que défini dans la revendication 1 et les radicaux hal sont des atomes d’'halogéne qui
N/ peuvent &tre identiques ou différents, pour aboutir 3 un 4-(halogénoalcoxy)phényldiphénylalicane de
formule:
40 0-(CH, ), CH,hal
R C=cC
o r<0)—¢ = <o)
N/ [ 2
(f”z‘)n '
CHZR_lt
50 :
dans I§quellg Ry, R, Ryetn et m sont tels que définis dans la revendication 1 et hal est un halogéne, que
I'on fait réagir & nouveau avec une amine de formule:
! o
55 Re L
HN
\ H
. R,
60
dans laquelle R; et R; sont tels que définis dans la revendication 1, pour aboutir & un composé de formule
(1} dans lequel Rqy est un un groupe amino-alcoxy tel que défini dans la revendication 1;
; ’17) Ialkylation d'un composé de formule {ll) dans lequel R; est OH, avec un dihalogéno-alcane de
‘ormule '
65 hail{CH,),,CH,hal
64
_—-———‘—"——"—./
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¥ |laquel le R1, R2y R4; Rs, n, msont tels que definis dans |a _
revendi catien 1'et hal est un hatogbne, quo I'on fait r6agir a nouveau avec
uneiani ne de forrmle 25 0 095 875 Rs | ¥§
HN R7 30 da‘p 'I a Ie Re et R7 sont teI s ue definis Ius haut, pour

aboutir A (33 g‘a fﬂ% ‘Hﬁr" gan ﬁaag 'ﬂ%;l_ag'ﬁé‘“"@ g}m‘é grhalogéne qui
am no- al coxymiy P T ans reVe) tdrl 2 8 i*ghptopsnapiepxyinbenvidiphéaytaloans de g
groupe hydroxyle R4 dans un conpose de formule (1) ou (I1) parun hal ogene,
pour aboatir au conposd correspondant de formule (1) ou (Il) dans | equel R4
est: un hal ogene; 35 19) la r6action d' un conpose de forrmule (1) ou
(11), dans loquel R4 est OH avec |le chlorug Y a@ 6@ et hanesul f oni que ou
| e chlorure d'acide tol uenesul foni que, pour} ab u’f‘l 2 A un conpose de fornule
(U ou (ddl) dans | equel R4 est un groupe | oxy ou tosyloxy; 20) la
deshydratation, et |Is renplacenent du gro hydroxyle d' un conpose de
forkie (It) dans |lequel R4 et R5,sQnt chac n pour aboutir A un conpose
de fornule (1) dans |equel R H-oge @ R, 21) le traitenent
par le chlorure de thionyle d'u of )deg le (11) dans | oquel R4
et-Rs sont chacun OH, pour obtenir un &£f o de fornmulo (1) dans |equel R4
est. C; 22) la substitution par un hal og?ene ’d un conpose de forrmule (1) ou
(11) dans | equel R4 est un groupe nesyl oxy, tosyloxy ou hal ogeno, pour
aboutir & un conpose de fornmule (1) ou (I1) dans |oquel R4 est un hal ogene,
46 23) la reaction d un conmpos6 de fornmule: 50 RI CHLQCH 56

2 IN o0 Qdakladuelle BORCRarfs, nl evgore kdissyuidsfipts diis lvevenditasibs 1 efhal esktih hatogdnelansi'dna
revendi cat i ‘@hréeging nauyeau ayexung @ming|dg fafnwiees, n est tel quo d6fini dans |a
revendicgtion 1 et hal est un halogene, soit par une reaction de Gignard
avec un derive d' hal ogénure de phenyl magn,es“i um solt avec |le conpose lithie
correspondant tel quo d6fini dans |'etaje 65 1), pour obtenir un

t rirphényl hydr oxyhal ogenure de fornul e: 65\R _ IR T Tt (.
- hP ’

3

T dans laquelle Rq'et Ry sonttels que ﬂéﬂnis plus haut, ol &e ﬁg tir gy%composé de formule () dans lequel’ -
----------- Rj-est-un-groupe amino-alcoxy- tell que défini dans la r
~~~~~~~ ~18Herefiplacement du groupe hydroxyle R, dans un composé de fdrnale (i} ou (It) par un halogene,

)\T/ CHZ hrekr !t@uw(ﬁntc?towsemwggdmd foam R tl)e@bo@amueé%?tgmam '
pr 6sent :ﬁanfﬁﬁﬁ nes ﬁ%?a Et:gﬁoﬁ%‘ﬁéﬁro%re 9 8(9%"3‘*9 gs&?om ue %OUFQ}] ti, uanmvgg)s‘Z@n orm
dans | equel yRAnEakuel =

20} la deshydratatlon, et le remplacement du groupe hydroxyle d'un composé de formule {t) dans
lequel R, et Rs sont chacun QH, pour aboutir 3 un composé de formule (I} dans lequel R, est un halogéne;
40 21} e traitement par le chlorure de thionyle d‘un composé de formule {ll) dans lequel R, et.R5 sont
chacun OH, pour obtenir un composé de formule {1} dans lequel R, est Cl;
22} la substitution par un halogéne d'un composé de formule {1} ou {ll) dans lequel R, est un groupe
, mésyloxy, tosyloxy ou halogéno, pour aboutir 3 un composé de formuie (I) ou {il) dans lequel R, est un
S halogéne;
: a5 23) la réaction d'un composé de formule:

50 0
. |

0 )< o),
(ca,),

CH,hal

55

60

dans Iaquelle R, et R, sont tets que définis dans la revendication 1 ou sont des acétals mixtes, n est tel que
défini dans la revendication 1 et hal est un halogéne, soit par une réaction de Grignard avec un dérivé
_ d’halogénure de phénylmagnésium, soit avec le composé lithié correspondant tel que défini dans I étape

65 1), pour obtenir un triphénylhydroxyhalogénure de formule:
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A Ia n ss en oeuvre, des nenmes r6actions qus dans |' 6tape 23), ms a part
fiuo |1 es radi caux R2 et R3 du produit ae g§p§z$ et du rbactif sont _
nterchangGS pour aboutir A un conpose mule (11) dans lequel R4 est?

gn hal ogene et Rs est un group. hydroxyle;: ﬁg) 25) | a deshydratati on,

pt | ' eimnation de tout groups protecteur dihs un noyau phényle, d'un
?orrpos6 de fornmule (11) dans | equel R5 est et R3 est tel que d6fini dans
' tape 23); pour aboutir a un conmpos6 de f le (1) dans |lequsl R3 est OH
et R4 est un hal ogene; 26) |a transkormatioh d' un conpos6 de fornule: 25 R3
> CH-Z Q R 4 35.

CHZ) X dans laquelle R, R2, R3 solnt &e cf6f| nis dans | a

fevendi catjon 1, Z est H Y est H ou C]—tcxgu Z et Y forment ensenble une

‘i ai son, et X est un hal ogene, en conpl elké de Gri gnare -ou en sel de lithium
0 corres'pondant, dans | equel X est resp@zﬁ%rrent Mghal ou Li, et la mss
fn réaction de ce conplexe ou de ce sel avec | e fornmal déhyde, I'oxyde

I ethyl enc. ot o PG udnegrt Joo TR Sotudl@Mbn BRRYL: ibns dn'h unvaco% °ur§b°"“ ay
ormi e (19 dme T fi s ﬂéan.eeg sl b Song iy e BRI PPt
‘p un conpos6 de 2°4Dl5m43e6n ()ét.)lrecuds &sqﬁ&]ﬂ%k I‘eﬂaﬁé&S)dﬁlsQ part Quedés rRﬂcaﬁSdeﬂm
fial ogene, undtgrrguqnden&a Iemweamfspm bmapgesamcammlr@mumpasymrrpwmndibs)lewer

"'t ug?)t ri ph6n§4 a5t %&3 taé' 'élrginjt 'f cﬁng g@ ote nf Uél yaz e eémqu.lu%
3 son l)d %‘5 3 ’éa :Ii) ou
IM i ni s danscoﬂ%&& e(ﬁhar&l eld@e R, bst QY ep

fondui sant A | ' a25) keraiisforpadionyd’daoh ﬁdspldlaquauraorrespondant et | a rbduct i on
uw aci de carboxylique on une etape ou en passant par un comnpose6 inter-

(6di ai re, %pbour obtenir un conpose de formule (1) ou (I1) dans loquel R4 est

H et n va de 1 A 4; 65 28) la transforfmation par |'anhydride

far boni que d' un conpose de fornmule 66 _ C 3 M S 0.095 875 R3 5

R 70 @ x tel que dMinie dans
I tape 2699 dans | equel X est Mhal o utir i 1'acide

¥ i phenyl car boxyl i que correspon u@; est_fe 2r6dui t, en une 6tape
kIl en passant par un conpos6 int e, pgur outTr a un conpose de
ormule (1) ou (I1) dans |equel R4 est et nva de 1 a 4; 15 29) la

eacti on @& un di phényl oxo-al dehyde protl€8g)sfe formula: *R3 20 i 020Ri 3

dans faquelle R,, Ry, R, et n sont tels que définis dans fa revendication 1, Z est 4, Yest Hou OH,ou Z et Y
forment ensemble une liaison, et X est un halogéne, en complexe de Grignard ou en sel de lithium
40 correspondant, dans lequel X est respectivement Mghal ou Li, et la mise en réaction de ce complexe ou de
ce sel avec ie formaldéhyde, I'oxyde d’éthyiéne ou I"oxyde de triméthyléne, pour aboutir 2 un composé de
formule (1) ou (ll) dans lequel R, est OHet nvade 13 4; :
27) la réaction d’un composé de formule (1) ou (1} dans lequel n va de 0 & 3 et R, est un halogéne, un
groupe mésyloxy ou tosyloxy, avec un groupe cyano pour aboutir & un triphénylnitrile de formule:

. 45
N
R3
50
i
C c
s n—O)r——]
' ‘?*2)11
CHZ-CnN

60 _ .
dans laquelle R,, R; et Ry sont tels que définis dans la revendication 1, Z et Y sont tels que définis dans
l‘étape 26) et n va de 0 a 3, I'hydroyise de ce composé conduisant & I'acide tnphénylcarboxyllque
correspondant, et la réduction dudit acide carboxylique en une étape ou en passant par un composé inter-
médiaire, pour obtenir un composé de formule (1) ou (i) dans lequel R, est OHetnvade 1 a 4;

65 28) la transformation par |"anhydride carbonique d'un composé de formule
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dans* laquel le RI, R2 sont tels que definis dans |a
re]endlcatlon I ou sont des acetals m xtes, n est tel quo defhni dans |la
revendi cation 1, et R13 et R14, qulop@ugp@§56tre i denti ques ou different/g
sont des groupes 35 alkyle ou fornent ensenmble un groupe 1, 3- propyl bne,
.avéc un conpose de formul e R3~~ 3X 40 dans |Bguel | e R3 eat tel qui defi ni
dans |l a revendication 1 ou est un achtal m e, et X est Mghal ou Li, pour
aboutir a un triphenyl hydroxy al dehyde pro de formule: 45 R_50

() 55 GR13 CH 60 CR14 et
final ement |'elimnation du grgup gg ot ct Lﬂgggggiﬁenent de tout groups
prot ecteur present dans un noya pour ti® a un conpose de
formule (11) dans | equel CH2R4 est ren éﬁ‘far CHO et Rs est 65 OH 67
1111111;;11111 ~~~~~~~~~~~~~ frrrrd 1111™ 11111111 11111 :
~~~diA~t.............. : 0 095 875 30) |la mse en oeuvre de la

menBA eacttélqoe dghfie da{ss*étbpeezsaaﬁs Tyel XEktMdhalbalLl, pslid@bduBBa IGEBsRpEaniAcarBdxyiigae du
produit deouesp mtlantGMI q#uf nabmeutl réduioatune Btbsr @i ERIPgS8Nt ppOLN comborétintermédiaire, pour

conpose, de’b‘P‘{W fraule @ é)dwme%ﬁﬂmlf‘a’ééeﬂ)aﬂ CHO et R5 est
OH 31) % a ded '8? "‘tﬁ‘ﬁ'%q%?‘r‘b%‘x%e RyRege e fermyle: 5 e

G e e 11 10

' C Rs-f D . R2 ( ou 20.R, CCH

Cy R2 25 qu

| esquel s R1l, R2, R3 et n sont
dr aboutir a un conpose de

0 ‘OH 30%%u d' un n6l ange desdits conposes
tels que definis dans |a revendication 1,

foﬁhﬂle (I'l dans | equel CH2R4 rES ace“ g§2) | a déshydratation
d- un trlphenyIaIdGhyde prot69eld OQQH ? 35
. _-ORy3

CH
30 \\rmlq

ok dans laquelle R,, R, sont téls que définis dans la revendication 1 ou sont des acétals mixtes, n est tel que
' défini dans la revendication 1, et Ry; et R4, qui peuvant étre identiques ou différents, sont des groupes
35 alkyle ou forment ensemble un groupe 1,3-propyléne, avec un composé de formule

dans laquelle R, est tel qui défini dans la revendication 1 ou est un acétal mixte, et X est Mghal ou Li, pour
aboutir 3 un triphénylhydroxy-aldéhyde protégé de formule:

45

50

cr ._<::> R
1 I S 2 (3XIX)
, on - |

55

et finalement I'élimination du groupe protecteur, et également de tout groupe protecteur présent dans un
noyau phényle, pour aboutir 2 un composé de formule (I} dans lequel CH,R, est remplacé par CHO et R; est

87
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.y
JR 40 45 ,. OR13 1 0l 40R13 50 :
dans | aquelle R1, R2 R3 n, R13 et R14 sont tels que dMinis dans 1'6tape
29), pour obtenlr un conpose de fq@ ogs:8/M3 sl ~-R13 R19 C-c R2 C.2 )n
CH

-- 111
ls 1 { les gro eth
1111 A e s s o B e g,
protect npose or mu

| equel CHé‘hﬁﬂesaésﬁﬁﬂﬁihmhuﬁ&ﬁm&ﬁ@de%ul& oxydatl on d'un conpose (I) ou (II)
dans equel R4 est OH, pour obtenir un conpose de fornmule (1) ou (11) dans

| equel CH2H4 est renplacd par CHO 5 Ry 34) la reduction d' un conpose de
formula (1) ou (I11) dans | equel R4 est KH, en une seul e etape ou en
passant par un comnmpos6 intermediaire, p aboutir A un conpose de fornul a
(1) ow (11) dans | equel CH2R4 est renpl ase par CHO 35). 1" hydrogenati on

d' un conpose de formula (1) N cgoupQse fopnula (11) dans |equel Rs
est\ différent d un atone d' lhy rk%a po%_l ti r2A un conpose de formul e
411) dans lequel RS est H, ou 10 2°8 | "al kyl ation d'" un conpos6 de
formuba (1) ou (11) dans | equel au @Pns un des radicaux Rl, R2 et R3:-est .
OH, avec un agent d'al lgyl ati on appropri 6, pour aboutir 3 un conpose de o
formula (1) ou (11) dans lequel au nbins un des radicaux R, R2 et R3 est ;

-

Un radi cal alcoxy ayant de 1 A 4 atonmes de caldone, benzyl oxy ou

m6t hoyy et hoxy. 3. Proc6de selon |a revendi \on 1 ou 2, suivi de la
separation des isoneres (2) et (E) purs du ose 15 (1) A partir de
n6l anges de ceux-ci, ainsi e des coupl es d™nantioneres (RR SS) et
(RS.—SR) purs du conpose (1ll)r A_gu_ spondants par
cri stgg | isation fractionn6e, Yi 5 u,t/l’on fractNp rorratographi e ou
une coOnbi ni si on de ces techniques. 95\30 35 45 50 55I

I
oH
30

ou d’un mélange desdits composés dans lesquels Ry, Ry, R et n sont tels que définis dans la revendication
t 1, pour aboutir 3 un composé de formuie (1) dans lequel CH,R, est remplacé par CHO;

N 32) la déshydratation d'un triphénylaidéhyde protégé de formule:
35
R3
40
a'I-—— .
Ry m—e Ot
(C-'tiz )n OH

4 %Ry

- 50 dans laquelle R,, Ry, Ry, n, Ry; et Ry, sont tels que définis dans I'étape 29), pour obtenir un composé de

formule:
Ry
55
R; , =C R
60 1 < > { <:> 2
' (CH,)
2’'n
| OR
Ly
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55 14
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et finalement I’élimination du groupe protecteur de ce composé, pour aboutir a un composé de formule (1)
dans lequel CH,R, est remplacé par CHO;

33) Yoxydation d’un composé {1} ou (i) dans lequel R, est OH, pour obtenir un composé de formule (1)
ou (I} dans lequel CH,H, est remplacé par CHO;

34) la réduction d'un composé de formule (i) ou (I} dans quuel R, est COOH, en une seule étape ou
en passant par un composé intermédiaire, pour aboutir 4 un composé de formuie (I} ou (ll} dans lequel
CH;R, est remplacé par CHO;

35} I'hydrogénation d‘un composé de formule {I) ou d’un composé de formule (ll} dans lequel Ry est
différent d’'un atome d’hydrogéne, pour aboutir 3 un composé de formule (I} dans lequel Rs est H; ou

36) Ialkylation d'un composé de formuie {I) ou (ll} dans lequel au moins un des radicaux R,, R; et R,
est OH, avec un agent d’alkylation approprié, pour aboutir & un composé de formuie (l) ou {H) dans lequel
au moins un des radicaux R,, R, et R, est un radical alcoxy ayant de 1 a 4 atomes de carbone, benzyloxy ou
méthoxyméthoxy.

3. Procédé selon la revendication 1 ou 2, suivi de |a séparation des i isoméres (2) et (E) purs du composé
(I} & partir de mélanges de ceux-ci, ainsi que des couples d’énantioméres (RR,SS) et (RS,SR) purs du
composé (Il) 3 partir des mélangses correspondants, par cristallisation fractionnée, dissolution fractionnée,
chromatographie ou une combinision de ces techniques.
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