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When tested by the tracheal chain method (1, 2) the known benzylmethyl and 
benzylethyl piperazines (3) were found to  have about 1% and 0.4% respectively 
of the antihistaminic activity of dimethylaminoethyl benzhydryl ether (Ben- 
adryl). This suggested that N-methylpiperazines having ”-substituents con- 
taining two or three rings might show activities comparable to those of currently 
available histamine antagonists and that among such substituents the benzhydryl 
group would be close to the optimal size. 

A variety of derivatives of methylpiperazine, whose properties are shown 
in Table I, were therefore prepared to ascertain (a) whether the benzhydryl 
radical was in fact of the optimal size and (b) whether it would be possible to  
combine the features of antihistaminic and bronchodilator drugs. This latter 
point early received a negative answer which was not unexpected since attempts 
to combine in one compound the virtues of two physiologically active types 
usually result in a substance lacking the advantages of either. Compound X I  
was much less potent than benzhydrylmethylpiperazine and Compounds XI1 
and XI11 had only vestigial activity. Bronchodilator action was also negligible. 

In respect to point (a), Compounds I-VI had activities intermediate between 
those of benzylmethylpiperazine and benzhydrylmethylpiperazine (4). Com- 
pounds VII-X and XIV-XV again showed little or no activity. It is evident that 
the benzhydryl group is, at any rate, close to the optimal size. The inferior 
potency of Compounds XI-XI11 can be interpreted as meaning that hydrophilic 
groups in this portion of the molecule are undesirable. 

EXPERIMENTAL 

With 1,be exception of Compounds I11 and X I I ,  all the substances listed in Table I were 
prepared by the direct reaction of methylpiperazine with the appropriate halide. The in- 
termediates for I, 11, and XI11 were bromides, the rest chlorides. The reactions leading to  
Compounds IV-VI and XIV-XV were carried out in ethanol, the others without solvent 
except that  a little benzene was usually added to  ensure adequate mixing. The benzhydryl 
chloride precursors t o  Compounds VII-X react by the SN1 scheme requiring absence of 
hydroxylic solvents. It is probable from the poor yield of Compound V that  a-naphthyl- 
methyl chloride also reacts largely by the “unimolecular” mechanism. In  the preparation 
of Compounds X I  and XI11 hydroxylic solvents presumably would not be objectionable. 
Aside from these variations the preparations were of standard type and can be generalized. 
Two equivalents of methylpiperazine were employed t o  one of halide and the mixture was 
heated on the steam-bath for two t o  ten hours dependent on the expected reactivity of the 
halide. When ethanol was present i t  was evaporated a t  this point. The reaction mixture 
was then partitioned between ether and water, the ethereal layer being washed with water 

1 The work here reported is part of a joint program carried out in collaboration with a 

2 Present address, Wesleyan University, Middletown, Connecticut. 
pharmacological group in these laboratories. 
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until the washings were neutral. The basic material was then extracted from the ethereal 
layer with dilute hydrochloric acid and the base was liberated by addition of alkali. In a 
few cases the products could be crystallized as bases from petroleum ether. The general 
procedure, however, was t o  dry the base in  ethereal solution over potassium carbonate, 
and transform i t  to  the hydrochloride with ethanolic hydrogen chloride solution. Com- 
pounds I-IV were isolated as monohydrochlorides, the rest as dihydrochlorides. These 
salts were purified by crystallization from methanol or ethanol or from mixtures of those 
alcohols with ether. 

Compound I11 was prepared by catalytic hydrogenation of 11. When Compound X I  was 
hydrogenbted with Adams' catalyst, cleavage (debenzylation) resulted. Compound XI1 
was subsequently obtained by reduction of X I  with aluminum isopropoxide. 

The re,xtion of trityl chloride with methylpiperazine was also attempted and was prob- 
ably successful. However, in the step of extraction of basic material with N hydrochloric 
acid, cleavage ensued, and only an additional quantity of methylpiperazine could be found 
in  the aqueous extract. Since tr i ty lmethylpiperazine would be of no physiological interest if 
so easily degraded, no further attempts were made to  prepare it.  

PREPARATION OF INTERMEDIATES 

'The halides required for Compounds I, 11, IV-VI, XI ,  and XV require no comment. 
Compound XIV was prepared from 9-chloromethylphenanthridine (5). The substituted 
benzhydryl chlorides corresponding t o  Compounds VII-X were prepared by the method 
of Norris and Blake (6) who described 4-phenoxybenzhydryl chloride and a-naphthyl- 
phenylchloromethane. Norris and Banta (7) have reported 4-phenylbenzhydryl chloride. 
&Naphthylphenylchloromethane, prepared from the known carbinol, crystallizes from 
benzene-hexane mixture in colorless needles, m.p. 75.5". 

A n a l .  Calc'd for C17HlaCl: C, 80.76; H, 5.19. 

The intermediate for Compound XII I ,  ol-phenyl-4-hydroxyphenacylbromide, was pre- 
pared by the method of Weisl (8) but was found t o  melt a t  165-166' (dec.) whereas Weisl 
gives 108' for the melting point. The composition was confirmed by analysis and the ability 
t o  react with methylpiperazine establishes the position of the bromine. 

Found: C,  80.78; H, 5.22. 

A n a l .  Calc'd for ClrHllBrOt: C, 57.73; H, 3.81. 

Methylpiperazine.  A preparation of this substance has been published recently from the 
Cyanamidlaboratories (9) which is verysimilar t o  that  we had worked out. The chief differ- 
ences are in the reductive methylation step (monocarbethoxypiperazine ---f X'-methyl-N- 
carbethoxypiperazine) for which we employed the Clarke-Eschweiler procedure (lo), and 
in the isolation of the base which we accomplished by the addition of sodium methoxide 
solution t o  the dihydrochloride followed by fractional distillation of the filtered methanolic 
solution. This procedure gives about 807, recovery of the base, while most of the remainder, 
contained in intermediate fractions, can be added to  later runs. As the reductive methyla- 
tion giveu 99% of pure carbethoxymethylpiperazine hydrochloride the isolation of this 
substance can be omitted. 

dcknowledgment. The authors wish to  express their gratitude to  Mr. Samuel 

Found: C, 57.77; H, 3.83. 

Blackman who performed the microanalyses here recorded. 
SUMMARY 

1. A series of unsymmetrically disubstituted piperazines has been prepared. 
2. Antihistaminic activity is manifested fairly generally in the series. When 

the N'-substituent is methyl, the optimal size for the N-substituent is close t o  
that of a benzhydryl group. 
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