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COPPER(II) SALT-ENHANCED VINYL CATION FORMATION IN THE
PHOTOLYSIS OF VINYL BROMIDES

Tsugio KITAMURA, Shinjiro KOBAYASHI, and Hiroshi TANIGUCHI
Department of Applied Chemistry, Faculty of Engineering,
Kyushu University, Fukuoka 812

Irradiation of both 1,l-diphenyl-2-bromopropene(;g) and -ethylene
(;9) in methanol in the presence of copper(II) salt resulted in the
great increase of the yield of ionic products when compared to that
without the salt. This suggests that cupric salt reacts with the
vinyl radical, which is escaped from the solvent cage, to give ionic

species via vinylcopper intermediate(§).

We found that the photolysis of aryl-substituted vinyl halides gave vinyl
cations along with vinyl radicals.l) We wish to report here that the vinyl
radical can be oxidized to ionic species by copper(II) salt.

Irradiation of la (2 mmol) in methanol containing pyridine(0.2 ml) with a
100-W high-pressure Hg lamp under nitrogen atmosphere at 5 °C for 2 h led to the
formation of 1,1-dipheny1propene(29)(29%),2)’3) l,l-diphenylallene(})(16%), and
9—methoxy—10-methylphenanthrene(ﬁ)(15%). Contrary to this, when the irradiation
was carried out in the presence of cupric acetate(2 mmol) for 4 h, the radical
product(ag) could not be detected. Along with‘i (28%) and 4 (5%), there were
obtained E- and Z—l,2-diphenyl-l-methoxypropenes(ig)(23%), the precursor of ﬁ)
and 1,l-diphenyl-2-methoxypropene(93)4)(23%). The similar copper effect was
observed in the photolysis of ;E. Thus, without cupric acetate, 1,1-
diphenylethylene(2b) (32%), diphenylacetylenegl)(24%), and E- and Z-1,2-diphenyl-
l-methoxyethylenes(ip)(18%) were obtained.5 When an equivalent amount of
cupric acetate was added, the yield of the radical product(ﬁp) decreased from
32% to 23% and those of ] and 5p were 38% and 33%, respectively. 1,1-Diphenyl-
2-methoxyethylene(§3) was detected in 4% yield. When 5 mol equivalents of
cupric acetate were added, the yield of 29 further decreased to 17%, and those
of’z, EE, and Qp were 42, 33, and 4%, respectively.

The fact that the copper(II) salt inhibits or decreases the formation of 2
indicates that the vinyl radical escaped from the solvent cage is captured by
copper(II) salt to form an organocopper intermediate(ﬁ).6) Then the electron
transfer oxidation of‘g‘results in the formation of vinyl cation(g). The
formation of‘g’which might be ligand transfer is characteristic of the
photolysis in the presence of copper(II) salt.7)
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