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We have studied the reaction of phenyl{bromodichloromethyl Jmercury
with olefins, which gives gem-dichlorocyclopropanes, in some detail.(l) In
an extension of these studies to the reactions of this organomercury reagent
with other unsaturated compounds we have investigated its action on cerbodi-
imides. Imines have been shown to react with dichlorocarbene as generated
by the Doering-Hoffmann procedure(z’ 3 ), but thus far no study of the re-
actions of carbenes or carbenold reagents with carbodiimides hes been re-
ported.

The results of the present study may be summarized by equation 1.
CeHsHgCCleBr + RN=C=NR —> CgHsHgBr + RN=CClz + RN=C (1)

Thus the reaction of diisopropylcarbodiimide (1 molar equivalent) with
phenyl(bromodichloromethyl Jmercury (1 molar equivalent) in chlorobenzene
solution was carried out at about 80° until phenylmercuric bromide precipi-
tation began to occur. At this point external heating was discontinued.
The deep yellow=brown reaction mixture was filtered to remove phenyl-

mercuric bromide (isolated in 95% yield) and the filtrate was distilled in
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vacuum into a receiver at -78%. G.l.c. analysis (25% General Electric Co.
SE-30 Silicone Gum on Chromosorb W at 62°) showed the presence of N-isopro-
pyldichloroszomethine(l‘), (CHa)2CHN=CCl2, (63% yield) as well as of five
minor products. One of these was identified as isopropylisonitrile by
comparison of its infrared spectrum with that of an authentic sample pre-

pared by the procedure of Ugi and Meyr. (5,6)

The other products were
shown to derive from the reaction of isopropylisonitrile with phenyl-
(bromodichloromethyl Jmercury in a separate experiment, but they were not
id.entiried.”) Increasing the mercurial/carbodiimide ratio to 2 increased
the yleld of N-isopropyldichloroazomethine to 92%, & result which is in
agreement with the diversion of mercurial in the 1:1 experiment to reaction
with the 1sonitrile formed in the primary reaction. An increase in the
yleld of isopropylisonitrile could not be achieved by decreasiflg the
mercurial/cﬂ.rbodiimide retlo to 0.1; eapparently the isonitrile is much
more reactlive than is the carbodiimide.

Very similar results have been encountered in our study of the
reaction of phenyl(bromodichloromethyl)mercury with dicyclohexylcarbodiimides
N-cyclohexyldichloroazomethine(s) was formed in ylelds comparable to those
obtained in the isopropyl case and cyclohexylisonitrile was identified in
the product mixture.

Thiis novel cleavage of carbodiimides has no preparative applications,
both isonitiiles and N-organodichloroazomethines being more easily accessible
by other routes. The mechanism of this new reaction remains unknown. Some
qualitative aspects, however, are worth commenting on. The mercurial-car-
bodiimide reac“bion appears to occur much more rapidly than does the cyclo-
propanation of olefins by phenyl(trihalomethyl)mercury compounds. Qualita-
tively the nercurial-carbodiimide reaction resembles the reaction occurring

between these organomercury reagents and triphenylphosphine(g), which also
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proceeds very rapidly. The reaction of phenyl(bromodichloromethyl Jmercury
with cyclooctene does not involve & bimolecular reaction between mercurial
and olefin(lo). However, we suggest that stronger nucleophiles than
simple olefins mey react directly with the mercuriasl in a bimolecular
reaction with a transition state resembling that suggested for the iodo-
methylzinc iodide-olefin reaction by Simmons et g.(ll). In the case of
the very rapid mercurisl-carbodiimide reaction a course as outlined below

could be followed.

CelisHg: ---Pr CelisHg ;- Br
CeBsHgCClaBr + RN=C=NR ——> 01-‘g-01 or Cc1-¢-C1
Rif<C=NR RN==2=30-NR
CCl2 CCla
mt\- NR o RN/p\c-mz v Colollelr
«f& A

RN=CClp + RN=C
A similar course appears to be followed in the reaction of azohenzene
with phenyl(bromodichloromthyl)mercury, since N-phenyldichloroazomethine was
the principal product isolated.(lz)
The cleavage reaction observed in the present study bears & striking
resemblance to the decomposition of 1-t-butyl-3, 3-pe1'1'(.ta.methyleneaz:Lr:I.d;I.none(13 )

which is believed to proceed via an intermediate oxirane.

0=C N-C(CHa)a Qe—=—C=N-C(CHg)4a

—> — +  (CHg)aC-N=C
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