July 1965

Synthetic Antigonadotropins.

SYNTHETIC ANTIGONADOTROPINS, IV

IV. Bromotriphenylethylenes

H. H, Fox,'! J. T. Gias, H. L. L, AND A. Boris

Research Laboratories, Hoffmann-La Roche, Inc., Nulley, New Jersey

Received February 18, 1965

A series of bromotriphenylethylene derivatives has been prepared, every niember of which tested so far has

shown marked antigonadotropic and estrogenic activity.

Previous work in this continuing study? has shown
that the antigonadotropic activity of triarylethylenes
was closely dependent upon maintaining the integrity
of the basic triphenylethylene structure.

(CeH5)sC=CHC¢H;

Activity was lost when (1) a pyridine ring or cyclo-
alkyl group was substituted for one of the phenyl
groups at C-1; (2) the two phenyl groups at C-1 were
bridged; (3) a cyclopropyl group was substituted for
the ethylene link; or (4) a nitrogen atom was substi-
tuted for C-2. However, the fact that a compound
possessed a triphenylethylene structure was no guaran-
tee of activity since activity was also lost in the presence
of certain substituents on the phenyl groups.?

On the basis of earlier work in this field, it was decided
that of the various changes which could be made in the
triphenylethylene structure pictured above, one that
seemed most desirable would be the replacement of
the hydrogen at C-2 with a halogen to produce halo-
triphenylethylenes. The halogen chosen was bromine
and the present report concerns the synthesis of bromo-
triphenylethylenes of the following structure.

Y

Br
X =F, CF,(Cl

|
C=—=(C
Y = H, OH,CH;0,CH;CH,0
e @“X

These compounds were prepared, in general, by treat-
ing the appropriate triphenylethylene in glacial acetic
acid solution with 1 molecular equiv. of bromine at
room temperature. After standing for 0.3-1 hr., the
reaction mixture was refluxed for 2-3 hr., the solvent
was removed, and the solid product was recrystallized
from the appropriate solvent (usually ethanol). The
above procedure was not applicable to those compounds
in which Y = OH. Attempts to brominate the hy-
droxylated compounds directly gave anomalous results,
probably due to bromination of the phenolic ring. To
circumvent this difficulty attempts were made to de-
methylate the methoxy analogs. When these attempts
also failed, recourse was had to benzyloxy derivatives of
the triphenylethylenes. Bromination of the benzyloxy
derivatives using acetic acid as a solvent resulted in
considerable decomposition with the odor of benzalde-
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hyde much in evidence. Chloroform proved satis-
factory as a solvent in these cases and bromination
was carried out by the addition of bromine at the reflux
temperature of chloroform followed by debenzylation
to give the desired hydroxylated bromo derivatives.
This sequence of reactions is illustrated in the following
equation,

CeH,CH.0 CsH;CH,0
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The compounds of this series exist as cis—trans iso-
mers. In some instances, both isomeric forms were iso-
lated and arbitrarily identified as “a” and “g”’ forms.
No effort was made to determine their absolute con-
figuration. With the exception of 1,1-diphenyl-2-
bromo-2-(p-chlorophenyl)ethylene which had pre-
viously been prepared by Tadros, ef al.,? all of the com-
pounds reported here and listed in Table I are new.

Pharmacology.—All of the bromotriphenylethylene
derivatives prepared in this study showed marked anti-
gonadotropic and marked estrogenic activity when
tested as previously described.?® It was apparent that
bromination of the triphenylethylene enhanced both
the antigonadotropic and estrogenic activity inasmuch
as the brominated derivatives were many times more
active than their unbrominated precursors. Indeed,
three triphenylethylene derivatives which had no ac-
tivity, namely, 1,1-diphenyl-2-(m-trifluoromethylphen-
vl)ethylene, 1-(p-benzyloxphenyl)-1-phenyl-2-(p-flucro-
phenyl)ethylene, and 1-(p-benzyloxyphenyl)-1-phenyl-
2-(m-fluorophenyljethylene, all gave active bromo
derivatives.

The antigonadotropic and estrogenic activities of
the compounds described herein are listed in Table II.
Where the estrogenic dose was 0.1 mg., ovariectomized
rats were used. The antigonadotropic activity of these
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Y
CH;—C=
Mop.
ar b,
No. ! N Form 2C{mni.i
1 H »-Cl 115116
11 H m-C17y 1531535
117 H m-¥ 120-130)
1V H o-17 106 5= 102
\ H p-F . 113-114
VI CHst) o-1° Mix. 105 (0.15)
Vil (‘Ht) o-F e 100 5--102
VT CH0 p-I° I 1251206

VI CH.0 p-F 3 10552105

IN CH;O p-C1 « 1345135
N CHO p-Cl 3 G5, 507D
XTI CH,) m-1° Mix. IN3 {015
Nl CH,0 m-F R 1115115

NII ("SH;\CH':( ) ”l-}‘I It O65--44)

NIII CeHCH.LO m-1" 3 122125
NIV CyHL.CH,0 p-F v 1101105
\V CsH.CHLO -t 3 152155
NXVT (sH.CH.O o-1" o 1251287
XV CeH:CH.O) o-1 i3 146--147
NVIIL HO m-1" 154135
NIX HO) p-¥ 155156
XN HO) o-1 1534142

Tapue I
Cstyorenie
netivity

Antigonadotropic aetivay Dose”

(ose, mu. /kg./day (4 change) ("¢ change

Na. Testes Drostate in uterus)

1 50 (—58) 50 (—38) 5(4+3)
i1 A (—67) M (—TH 5 (=13%)
111 M {=76) 50 (—73) 5 (4791
v 25 (—64) 251 —-67) H{+219)
Y 25 (—66) 25 (=73 A (131
VI A (—68) M —-653 5 (4222)
Vg 1{—-66) L (78} 0.1 (4192)
V1 S0 (—-70) S0 — 66 5 4+108)
Vi M —=T73) S0 (751 3 (+123)
1N H(=73) A0 (—T76) 5 (41560
AN 1 (—44) 1 {(—63% 0.1 (+150)
XT 1 (—64) 1 {—5%0) 0.1 (4+131)
Nla 1(—74) Li—75) 0.1 {+178)
NIT S (=TH) G0 —i75) 0.1 {4+246)
XTIT AN (—751 SO =T 01 (N850
NIV A (—04) MY —65) 0.1 (+94)
NVT A =6 (=75 0.1 (+156)
NVIT ST M —-78) 0.1 (+82)
NV 30— 061 A —61) 0.1 (4206)
NIX S0 —66) S0 (—64) 01 (+229)
XX SO -72) S (=T 0.1 {4204)

* Dioxe i g,/ et 2doy
compotnds was so marked that the sereening dose was

lowered to 25 mg. kg, /day and subscquently fo 1 mg.’
kg /day. Tt is interesting to note that the cis—trans
isomers showed no significant difference o activity in
cither parameter.

T'he suthors are idebled to Dr, AL Stevermark nud his studt Tor

Vol 8
/Br X
T
Caded,, v - ot -
[ " {ir « 11 8%

6526 5D G625 3G

GN 0 4.0 226 G379 1.3 R
oN 0 4.0 22006 6N 1 4.0 2027
680 4.0 2006 O8N 4.4 22
0O .8 42 2009 0H .2 4.0 21.2
65,8 402 , 63,6 4.4

65N 4.2 2004 GG ) 4.2 20N
G5~ 4.2 2009 33,9 1.6 RIVIR
6531 4 28 0 628 4.0 20 1"
631 4.0 289 33,2 12 NN
06558 402 2000 63N 4.2 200
[INT 402 200 05U 4.4 20,5
06 4 4 17 .4 T 4.6 17.0
UG 4.4 174 o4 4.4 17.5
TG 4.4 174 T4 401 17.8
oG 4 4 174 o4 1.6 171
G 44 17 4 (BT 4.4 17.4
06 44 174 0.7 4.4 17.5
65 ) BEEN 2107 G350 3N 220
GH .1 LN 217 646 A 216
0HH U [N 297 650 4.0 2108

the micronnalyse=. “ Halogeo. < Not elear,

Experimental‘

Bromination. General Methed.---To a stirred solittion of .01
utole of the triphenylethvlene derivative in abont 30 ml. of glacial
ncetic acid was added dropwise, at room temperature, 0.01 mole of
bromine in 15 1l of glucial acetic acid.  The mixture wag per-
mitted to stand at roow cenperature for 0.5 hr. and was then re-
fluxed for 2 hr. The product was obtained by renwval of the
neetic acid under vacumu and reeryvstallization of the residite from
othanol. In general, the residues were solids, but in two instances,
removal of the solvent ncetic acid left liquids which were distilled
and whicli showed a correct analysis for the desired compounds
(VIand XIJ. Subsequently, ethanolsolitions of both these liquids
on standing for several davs vielded precipitates which were
identified as one of the two possible isomeric forms (VIa and X,
respectively). The other methoxy derivatives were separated
into their isomeric forms by reerystallization from etlimnol.

Bromination of Benzyloxytriphenylethylene Derivatives. - I'o 1
refluxing solution of 0.01 mole of the benzyloxytriphenylethylene
derivative in 30 ml. of CHCly was added dropwise, 0.01 nivle ol
bromine in 10 ml. of CHCl;.  Refluxing was continued for 15
i, the solvent nas repoved, nnd the residie was treated with
hiot metlinnsl. A portion of the residue dissolved in the methansl
and oa cooling gave i precipitate of the a-form (XII and NIV).
The raethanol-insoluble portion on reervstallization from acets-
nitrile gave the g-form (NIIT and XV). In the case of 1-{p-
benzvloxvplienvl}- 1-phenyl - 2-bromo-2-(o-thioroplienylethvlenc,
the a-form (XVI) was recrystallized from metlanol and the -
fortn (NVIT) from diethyl ether.

Hydrolysis of the Benzyloxybromotriphenylethylene Deriva-
tives.- Ouly the a-forins of the benzylosybromotriphenylethylenc
derivatives were Iivdrelvzed. The hvdreolysis was eflected by
refluxing ibe upproprinte compound with ab excess of 2007 2-
propanolic HCL overnighe.  The solvent wag then removed il
the residiie wis recrvstallized from o CClL--hexane mixture ¢ XV
and XX) or from dilnte metliol i XIXD.

61 All melting poinis are coprected: the boiling points are wuenrrected.



