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A series of bromotriphenylethylene derivatives has been prepared, every member of which tested so far has 
shown marked antigonadotropic and estrogenic activity. 

Previous work in this continuing study2 has shown 
that the antigonadotropic activity of triarylethylenes 
was closely dependent upon maintaining the integrity 
of the basic tripheny)ethylene structure. 

(C6H5)2C=CHC6H5 
Activity was lost when (1) a pyridine ring or cyclo-

alkyl group was substituted for one of the phenyl 
groups at C-l; (2) the two phenyl groups at C-l 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.3 

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. 

X = F, CF3,C1 
Y = H, OH.CHAQsHsCH^ 

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 0.5-1 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. 

C6H5CH20 

C=CH -0" 

C6H5CH20 

Br 2 

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 "0" forms. 
No effort was made to determine their absolute con
figuration. With the exception of l,l-diphenyl-2-
bromo-2-(p-chlorophenyl) ethylene which had pre
viously been prepared by Tadros, et al.,4, 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.2,5 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, l,l-diphenyl-2-(nj-trifluoromethylphen-
yl)ethylene, l-(p-benzyloxphenyl)-l-phenyl-2-(p-fluoro-
phenyl)ethylene, and l-(p-benzyloxyphenyl)-l-phenyl-
2-(m-fiuorophenyl)ethylene, 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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compounds was so marked that the screening dose was 
lowered to 2,1 mg., 'kg./day and subsequently to 1 mg. 
kg. /day. It is interesting to note that the cist-trimx 
isomers showed no significant difference in activity in 
either parameter. 

Experimental1 

Bromination. General Method. -To a stirred solution of 0.01 
mole of the triphenylethylene derivative in about 30 nil. of glacial 
acetic acid was added dropwise, at room temperature, 0.01 mole of 
bromine in 15 ml, of glacial acetic acid. The mixture was per
mitted to stand a,t room temperature for 0.5 hr. and was then re-
fluxed for 2 hr. The product was obtained by removal of the 
acetic- acid under vacuum and reerystallization of the residue from 
ethanol. In genera!, the residues were solids, but in two instances, 
removal (if the solvent acetic acid left liquids which were distilled 
and which showed a correct analysis for the desired compounds 
(VI and XI) . Subsequently, ethanol solutions of both these liquids 
on standing for several days yielded precipitates which were 
identified as one of the two possible isomeric forms (Via and XIa. 
respectively). The other methoxy derivatives were separated 
into their isomeric forms by reerystallization from ethanol. 

Bromination of Benzyloxytriphenylethylene Derivatives. To a. 
refluxing solution of 0.01 mole of the benzyloxytriphenylethylene 
derivative in 30 ml. of CHC1» was added dropwise, 0.01 mole of 
bromine in 10 ml. of CTICb- Refluxing was continued for 15 
mill.: the solvent, teas removed, and the residue was treated wil h 
hot methanol. A portion of the residue dissolved in the methanol 
and on cooling gave a, precipitate of the o-form (XII and XIV). 
The methanol-insoluble portion on reerystallization from a.cet.o-
nitrile gave the /3-form (XIII and XV). In the case of l-f/i-
benzyloxyphenyl)-l-phenyl-2-bromo-2+o-fIuorophenyl)efhvlene, 
the «-form (XVI) was recrystallized from methanol and the re
form (XVII) from diethyl ether. 

Hydrolysis of the Benzyloxybromotriphenylethylene Deriva
tives.- Only the n-fonns of the benzyloxybromotriphenylethyleue 
derivatives were hydrolvzod. The hydrolysis was effected by 
refluxing the appropriate compound with an excess of 20'') 2-
propanolic HOI overnight. The solvent was then removed and 
the residue was recrystallized from a CCh-hexane mixture (XVIII 
and XX) or from dilute methanol (XIX). 

(ui All me l t ing points ; or rec ted : the boiling po in ts are line 


