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1,2,3 is a most useful

The method described by Makosza and Wawrzyniewicz
addition to the arsenal of dihalocarbene-generating reactionsu. The
two-phase reaction system consisting of the olefins, chloroform, and 50%
aqueous sodium hydroxide with a tetraalkylammonium chloride as catalyst pro-

vides a particularly reactive dichlorocarbenez’3

that results in high yields

og gem-dichlorocyclopropanes. It has been repor‘ted2 that the exchange of
chloroform with bromoform resulted in poor yields of the corresponding
gem-dibromocyclopropanes. Depending on the structure, the latter can be con-
verted with alkyllithium into alleness, bicyclobutanes8 and other strained
hydrocarbons7. These reactions would be the more valuable from a preparative
point of view if the starting material could be prepared by the Makosza method,
and in the present communication we want to report that under the proper con-
ditions good yields of gem-dibromocyclopropanes were obtained from various
olefins by that procedure.

The reactions were carried out essentially as described previously1’2 for
the dichlorocarbene generating reactions using benzyltriethylammonium chloride
as catalyst. The results of some of our experiments are recorded in the Table.
The amount of bromoform necessary for obtaining a good yield clearly depends
on the structure of the olefin; in the case of styrene a one molar excess is
sufficient while in the reaction of 2-methyl-2-butene a considerably larger
excess of bromoform was required in order to obtain a comparable yield. The

reaction time is another important factor; less than twentyfour hours resulted
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in decreased yields. On the other hand the amount of catalyst appears to be
less critical. Our experience also suggests that efficient stirring is

required. The use of benzene as solvent did not improve the yields.

Table

Reactions of Olefins with Bromoform, 50% aqueous Sodium Hydroxide and Catalyst

Olefin CHBr,:

3
Olefin® Catalyst# Time (hrs) Product Yield %
Styrene 3 1 72 1,1-Dibromo~2-phenylcyclo- 66
propane

" 3 1 48 " "

" 3 1 24 " 66

" 2 1 48 " 65

" 2 1 24 " 66

" 1 1 24 " 26°

" 2 3 2y " 65
Cyclohexene 3.5 2 96 7,7-Dibromobicyclo(l4.1.0)-

heptane 72

" 2 2 2y " 65

Cyclooctene 2 1 48 9,9-Dibromobicyclo(6.1.0)~ A
nonane 51

" 2 1 24 " 37

" 2 2.5 24 " 47

" 3 1 us " 70
2-Methyl-2-

-butene 4 2 72 1,1-Dibromo-2 ,2,3~ 73

-trimethylcyclopropane
" 2 1 72 " 40

*molar ratio ‘g benzyltriethylammonium chloride per mole olefin 8addition
of benzene as solvent in a molar amount equivalent to that of the alkene

had insignificant effect on the yield.
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The reaction is also useful for preparing diadducts from dienes;
for example o-divinylbenzene gave under the above conditions the
corresponding sPiropentane(1)8 in 50% yield, and tetramethylallene yielded

10% of the diadduct(2)%.

Br,
Me, Br,

]

ESTZ hﬁi!z
Br,

Our results indicate that styrene is more reactive than 2-methyl-2-
-butene contrary to that which has been observed previously with other
dibromocarbene-generating reagents10. According to the postulateg
mechanism the reaction takes place at the phase boundary; the haloform
anion reacts with the catalyst which then becomes soluble in*the organic
phase where dihalocarbene is liberated. Clearly, properties other than
the nucleophilicity of the olefin will have to play an important role accord-
ing to the above mechanism; for instance, the olefin will exert an effect on
the solubility of the catalyst-haloform ion complex and thereby influence the
reaction.

Our preliminary results show that the Macosza method is quite useful
for the preparation of gem-dibromocyclopropanes. The maximum yield
obtained from each of the olefins in the present work compares well
with those obtained by other methods. 1In our view the inconvenience of
the long reaction time is more than compensated for by the extreme ex-
perimental simplicity, and the reaction should be the method of choice in
many cases. Our results indicate, however, that there is no general set of

conditions that will result in optinum yield for any kind of olefin.
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