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It is well known that common alkylidene carbenes have been usually
generated by treatment of appropriate vinyl halides with potassium tert-
butoxide (1, 2) or alkyllithium {3, 4).

However, it may be impossible to apply the above method to the generation
of dichloromethylene carhene, being a new carbene, since perchlerovinyl
lithium converts preferentially to dichloroacetylene by the trans—p~elimination
as indicated by G. Ksbrich (5).

In an attempt to find a new ronte for the generation of dichloromethyvlene
carbene, the photochemical rexction of phenvl perchlorovinyl mercury {(1)* has
been investigated,

Irradiations of I (2.2 g) were carried out in various solvents (60-70 ml)
with a 120 W low-pressure mercury arc lamp at room temperature for 10 hr.

In these cases, it was clearly observed that the solvent had a very marked
effect on the photolytic behavior of I, and the two different types of
photolytic pfoducts were formed according to the solvent used, The results on

the formation of mercurials in a variety of solvents are given in Table I,
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TABLE I

Yields of Mercurials from Photolysis of I

Solvent Yield, %
PhHgC1 Metallic Hg
Dioxane - 95
Tetrahydrofuran - 95
Diethyl ether 20 70
Tetrahydrofurana ) 90
and Cyclohexane =
Methyl alcohol 95 5
tert-Butyl alcohol 95 -
Cyclohexane 106 -

aMixed solvent with 1 : 1 molar ratio

Furthermore, besides the constituents listed in Table I, several liquid
products were always produced in every case. The photoproduct analysis in

methanol or cyclohexane is presented in Table II,

TABLE II
The photoproducts from I in Some Solvents
Yield,
. a a
Reaction H\C=C/Cl R\c=c/01
R-H Time (hr) PhHgC1 Hg 11— ~c1 H— ~C1 CiC=CCl
CH,OH 10 51 Trace 28 2 Trace

<::> 16 80 None Trace 25 None

8pased on PhHgCl formed.,

From these results, it seems to be reasonable to conclude that, in either
methanol or cyclohexane, the expected carbene may be successfully generated,

accompanied by the elimination of phenyl mercuric chloride from I.
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On the other hand, in tetrahydrofuran or dioxane, benzene, trichloro-
ethylene, and hexachlorobutadiene were obtained as the principal ‘liquid
products along with metallic mercury. The above abnormality may be explained
as due to the stronger coordinating ability of tetrahydrofuran or dioxane to
mercury atom in I. Accordingly, the complex formation of selvent with I sig-
nificantly suppresses the intramolecular interaction hetween mercury atom and
(-chlorine atom as seen in the case of cyclohexane or methanol, As a conse-
quence, the photolysis of complex (I1) gives rise to perchlorovinyl and phenyl

radicals by the independent cleavage of two carbon-mercury bonds as shown

below,
Ph—-—ng c1
Ve
A Ne=c Ay Hg + +Ph + «CCl=CCl
) N —nY 5 2
c1 c1
I1

Concerning the formation of dichlorocarbene from phenyl trihalomethyl
mercury, such intramolecular of{~chlorine abstraction has been recently expect-
ed by D. Seyferth (6) or J. A, Landgrebe (7). Although it, therefore, was of
interest to investigate the thermal reaction of I, I in cyclohexane was

considerably stable even in more drastic conditions, This fact probably re-
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veals that the chlorine abstraction of I may be remarkably accelerated in
photochemically excited state,

Moreover, in order to ascertain the feasibility of the addition of
dichrolomethylene carbene to olefin, the photochemical reaction of I (4,0 g)
in a mixture of cyclohexane (45 ml) and cyclohexene (35 ml) has been carried
out, The expected cyclohexene-dichloromethylene carbene adduct (I1I11) was
obtained in 20 % yield together with a trace of the unidentified insertion
products, III was readily converted to 7-norcarane carboxylic acid (IV) by

hydrolysis with concentrated sulfuric acid (cf, ref. 8),

C1

. R /
FC=0 o i — co0ll
c1 =c — >
2 c1 2

111 Iv

Further work is in progress on the reaction of this new carbene with

olefins,
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