296 SHORT COMMUNICATIONS

[Vol. 43, No. 1]

On the Photochemical Decomposition of Bismercuracycloalkanes

Tsutomu SAkAKIBARA, Shigeatsu KuraTta and Yoshinobu ObAIrRA
Department of Chemical Technology, Faculty of Engineering, Osaka University, Yamadakami, Suita, Osaka,
(Received October 9, 1969)

In previous papers,’»? new information on the
photochemical reactions of inorgano- and organo-
mercury compounds has been given. In this com-
munication, an abnormal behavior of alkyl radical
in the photolysis of bismercuracycloalkanes will
be described.

In a typical experiment, 1.0 g of 1,6-bismercura-
cyclodecane (I) (n=4) was irradiated in 230 m!/
of benzene for 29hr at room temperature in
carbon dioxide atmosphere with a 120 W low
pressure mercury lamp. 83 m! of gaseous products
was evolved and its glc analysis showed the presence
of n-butane (42.0%,), butene-1 (42.0%,), cyclobutane
(5.4%) and lower hydrocarbons (10.5%), which
consisted of methane (5.5%), ethane and ethylene
(4.2%), and propane and propylene (0.89%). Nei-
ther n-octane nor cyclooctane was detected. The
results of photolysis of I (n=4) in various solvents
are shown in Table 1.

The formation of n-butane, butenes and cyclo-
butane obviously shows the photochemically homo-
Iytic fission of C-Hg bond of I (n=4). Though
the formation of cyclobutane seems to take place
directly through subsequent C-Hg bond fission of
a radical II formed by the photolysis of I (n=4),
an alternative path through the intramolecular
metathesis of II cannot be eliminated.?

It is of interest that the yield of n-butane was
almost independent of the hydrogen-donating
ability of the solvent (Table 1). Even in the systems
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TABLE 1.

without suitable hydrogen-donating agents such
as tetrachloroethylene or the solid phase, the forma-
tion of n-butane was notable. It is noteworthy
that the formation of lower hydrocarbons, such
as methane, ethane or ethylene, was significant in
all cases. Similar results were found in the photo-
chemical reaction of 1,7-bismercuracyclododecane
(I) (n=>5) in benzene, viz., in addition to pentenes
and cyclopentane, the products contained a con-
siderable amount of n-pentane and lower hydro-
carbons.

In order to clarify the results, detection of the
radical species formed during the photochemical
reaction of I (n=>5) was made by ESR studies.
Though no diradical intermediate could be detected,
a spectrum assinged to a cyclic alkyl radical I-a
or I-b was obtained. Characteristics of the hyper-
fine structure of this radical were as follows; g-factor
(2.0022), hyperfine coupling constant (in Gauss)
(AR=A4%,=22.5, A%,=244).9

From the ESR result, it may be concluded that
the radical I-a or I-b, generated from I (n=35)
through the hydrogen-abstraction by other radicals
such as II (n=35), must lead to the formation of
lower hydrocarbons wia further decomposition of
C-Hg bonds.

A mechanism involving an inter- or intramolec-
ular hydrogen-abstraction by the photochemically
formed radical intermediate II should be given for
the photochemical decomposition of I.
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ProroLysis oF I (=4) IN VARIOUS SOLVENTS

Reaction condition®

Gaseous products

- - Composition (%)
Solvent Irradiation Evolved gas p o/
(ml) (hr) (mi) n-Butane Butenes Cyclobutane  Lower H. C.

< H > (800) 4.5 140 58.8 13.5 0.02 27.6

THF  (220) 5.0 87.5 52.2 8.4 0.3 39.1
{ > (230) 29 83.0 42.0 42.0 5.4 10.5
CCl1,=CCl, (170) 25 19.0 28.9 13.8 0.8 53.7

None® 15 54.7 69.3 0.9 4.2 25.6

a) 1.0 g of I (n=4) was photolyzed in various solvents.

b) The evolved gas was analyzed by gas-liquid chromatography using Goley column (U-90).
c) I (n=4) was photolyzed in solid phase in carbon dioxide atmosphere.
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