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The Reactions of a Mercurial Dichlorocarbene Precursor with Benzophenonet 
By CHARLES W. MARTIN and JOHN A. LANDGREBE* 

(De9artment of Chemistry, University of Kamas ,  Lawreme, Kansas 66044) 

Suunwzairy Evidence is presented that the reaction of 
phenyldichlorobromomethylmercury with benzophenone 
results in the formation of carbon monoxide, dichlorodi- 
phenylmethane, and chlorodiphenylacetyl chloride, and 
that the reaction may involve the intermediacy of a 
complex between the mercurial and the benzophenone in 
addition to a carbonyl ylide and/or a dichloro-oxiran. 

CONTRARY to published data indicating there is no reaction 
between benzophenone (1) and phenyldichlorobromo- 
n~ethyln~ercury (2) in hot benzene,l we report observations 
on at  least two reactions which do occur and which may 
have some generality. Treatment of (1) (0-1 1 mol) with (2) 
(see Scheme 1) (0.066 mol) in benzene at  SO" for 4 h resulted 
in the evolution of a 4.9% yield$ of carbon monoxide. That 
a g.1.c. peak from the crude product mixture matched the 
peak from a sample of chlorodiphenylacetyl chloride (10) and 
that treatment of the product mixture with a solution of 
sodium methoxide in methanol for several hours at reflux 
resulted in a mixture of methyl chlorodiphenylacetate (3) 
and methyl inethoxydiphenylacetate (4) in the same mole 
ratio (ca. 1 : 4.3) as that obtained from an identical treat- 
ment of authentic (lo), strongly suggests the presence of (10) 
as a product. However, the evidence does not conclusively 
eliminate the possibility that 2,2-dichloro-3,3-diphenyl- 
oxiran (7) may be present. Yields of esters (3) and (4) 
were 4.5 and 19.2%, respectively.§ In addition, a 4.4% yield 
of dimethoxydiphenylmethane (5) was found which implied 

the presence of dichlorodiphenylmethane (9) in the original 
product mixture. The observed products together with 
unchanged benzophenone account for essentially all of (1) 
used in the experiment.7 
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SCHEME 2 

Scheme 2 shows a possible method of formation of these 
products. Carbonyl ylide (6) ,2 formed initially, could 
break down to the alkoxyhalogenocarbene (8) which on the 

5 Presented in part a t  the 160th National Meeting of the American Chemical Society, Chicago, Illinois, September 14-18, 1970. 
1 All stated yields are based on (2). 

In a separate reaction of (I) and (2) in which the initially formed products were hydrolysed with aqueous sodium hydroxide, a 
2804 yield of benzilic acid was produced. 

7 The reaction of benzaldehyde with (2) in benzene has led to  the identification of carbon monoxide and benzal chloride (in yields 
of cu. 27% each) in addition to evidence which suggests the presence of a small amount of chlorophenylacetyl chloride. 



16 CHEMICAL COMMUNICATIONS, 197 1 

basis of previously published data3 would be expected to 
lose carbon monoxide and form (9) or rearrange to the acid 
chloride (10). (10) could also arise from (7), a reaction which 
has been previously observed.1 No evidence could be 
found for the presence of ketone (11). 

Examination of the i.r. spectrum of a mixture of (1) and 
(2) in benzene revealed an additional reaction, that of 
reversible formation of a complex which has a separate 
carbonyl stretching frequency 16 cm-1 less than that of the 
parent compound. Measurements of the band intensities 
(relative to calibrated standards) for mixtures of (1) and (2) 
in mole ratios of 2-75-0.55 together with the assumption 
of a 1 : 1 molar ratio in the complex results in an equilibrium 
constant for complex formation of 0-56 f 0 . 0 l . t t  

Seyferthl has previously shown that the reaction between 
(2) and ketones containing extensive fluorine substitution 
adjacent to the carbonyl group results in an isolable 
dichloro-oxiran. Although it  was suggested that the 

fluorine substituents on the ketone may be required for a 
reaction to occur, our results imply that such reactions may 
take place with a variety of ketones (and aldehydes), but 
that only those with very strong electron-withdrawing 
groups result in an oxiran with little tendency either to 
rearrange to an a-halogenoacid chloride or break down to 
carbon monoxide and a corresponding gem-dichloride. 

Furthermore, the existence of a discrete mercurial- 
carbonyl complex, coupled with the observation that 
benzaldehyde and (2) evolve carbon monoxide a t  2 5 O ,  a 
temperature well below that at which (2) must be main- 
tained to generate dichlorocarbene in the presence of 
olefins,4 suggests the possibility that a relatively free 
dichlorocarbene need not be an intermediate in the aldehyde 
or ketone reactions. 
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t t  The corresponding constant for benzaldehyde complex formation with (2) was 0.57 f 0.05. 
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