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-2 series of bromotriphenylethylene derivatives has been prepared, every member of Thich 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 triphenylethylene structure. 

(C6H5) 26=6HC+jHj 
Activity was lost when (1) a pyridine ring or cyclo- 

alkyl group was substituted for one of the phenyl 
groups a t  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 conipound 
possessed a triphenylethylene structure was no guaran- 
tee of activity since activity was also lost in the presence 
of certain substituents on the phenyl  group^.^ 

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 a t  C-2 with a halogen to produce halo- 
triphenylethylenes. The halogen chosen mas bromine 
and the present report concerns the synthesis of bromo- 
triphenylethylenes of the following structure. 

‘f 

I X = F, CF,,CI 
f = H, OH,CH30,C&CHZO 

C= ‘ c  
I I 

These compounds were prepared, in general, by treat- 
ing the appropriate triphenylethylerie in glacial acetic 
acid solution with 1 molecular equiv. of bromine a t  
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 
froin the appropriate solvent (usually ethanol). The 
above procedure n as not applicable to those conipounds 
in which T = OH. htteiiipts to brominate the hy- 
droxylated compounds directly gave anonialous results, 
probably due to broiiiination of the phenolic ring. To 
circumvent this difficulty attempts were made to de- 
methylate the inethoxy analogs. lT7heri 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 i n  
considerable decomposition u-ith the odor of benzalde- 
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hyde much in evidence. Chloroform proved sat is- 
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. 

HO 

Q 
c=c, 

The coinpourids of this series exist as cis-trans iso- 
mers. In  some instances, both isomeric foriiis were iso- 
lated and arbitrarily identified as “a” and “p” forms. 
S o  effort was made to  determine their absolute con- 
figuration. With the exception of 1,l-diphenyl-2- 
bromo-2- (p-chlorophenyl) et hylene which had pre- 
viously been prepared by Tadros, et u Z . , ~  all of the coin- 
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.*!: I t  mas apparent that 
bromination of the triphenylethylene enhanced both 
the antigonadotropic and estrogenic activity inasmuch 
as the brominated derivatives were inany times more 
active than their unbroniiriated precursors. Indeed, 
three triphenylethylene derivatives which had no ac- 
tivity, namely, l,l-diphenyl-2-(ni-trifluoromethyIphen- 
yl)ethylene, l-(p-benzyloxphenyl)-l-phenyl-2-(p-fluoro- 
phenyl)ethylene, and 1-(p-benzyloxyphenyl)-1-phenyl- 
2-(nz-fluorophenyl)ethylerie, all gave active bromo 
derivatives. 

The antigonadotropic and estrogenic activities of 
the compounds described herein are listed in Table 11. 
Where the estrogenic dose was 0.1 nig., ovariectomized 
rats were used. The antigonadotropic activity of thew 
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