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We have studied the reaction of phenyl(brcnmdichlorcsnethyl~rcwy 

tith olefins, which Sives gem-dichlmocydopropmeopanes, in some detail. (1) In 

an extension of these studies to the reactions of this or@ncnnercury reagent 

with other unsaturated compounds we have investigated its action on cerbodi- 

hides. Imines have been shown to react with dichlorocarbene as generated 

by the Doerin@ioffmann procedure (2,3) , but thus far no study of the re- 

actions of carbenes or carbenoid reagents with carbodiimides has been re- 

ported. 

The results of the present study may be swmsarized by equation 1. 

Thus the reaction of diisopropylcarbodiimide (lmolar equivalent) with 

phenyl(bronw%Lchloromethyl)mercury (lntolar equivalent) In chlorobenzene 

solution was carried out at about 80' until phenylmercurlc bromide precipi- 

tation began to occur. At this point external heating was discontinued. 

The deep yellow-brown reaction mixture-was filtered to rermve phenyl- 

mercuric bromide (isolated in 95% yield) and the filtrate was distilled in 
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vacua into a receiver at -78O. G.1.c. analysis (25% General Electric Co. 

SE-30 SilAcxvz Gum on Chwmsorb W at 62O) showed the presence of N-isopm- 

pyldichloroazce&hine (4) , (CH&XN=CC4, (6% yield) as well as of five 

mlnorproducts. One of these was Identified as isopropylisonitrile by 

campsrison sf Its infrared spectrw~ tith that of an authentic sample pre- 

pared by tht3 procedure of Ugi andMeyr. (536) The other products were 

shown to derive from the reaction of isopropyllsonitrile with phenyl- 

(brceMlchLwomsthyl)mercwy in a separate experiment, but they ware not 

identified.(~) Increasing the mercurial/carbodiimide ratio to 2 increased 

the yield OP N-isopropyldichloroazomethine to 92$, a result which is in 

agreement with the diversion of mercurial in the 1:l experiment to reaction 

with the isonltrile formed In the primary reaction. An increase in the 

yield of isopropyllsonitrile could not be achieved by decreasing the 

mercurial/carlxv3iMde ratio to 0.1; amrantly the isonitrile Is much 

more reactive than is the carbodiimlde. 

Very similar results have been encountered in our study of the 

reaction of phenyl(bromodichloromethyl)mercury with dicyclohexylcarbodlimide: 

N-cyclohelry:Ldichlor~z~thine (8) was formed in yields comparable to those 

obtained in the isopropyl case and cyclohexylisonltrile was identified in 

the product mixture. 

!Ch::s novel cleavage of carbodiimides has no preparative applications, 

both isonitrilas and N-organodichloroazomethines being mDre easily accessible 

by other routes. The mechanism of this new reaction remains unknown. Some 

qualitative aspects, however, are vorth connnanting on. The mercurial-car- 

bodlimide rt?action appears to occur much more rapidly than does the cyclo- 

propanation of olefins by phenyl(trihalomethyl)mercury compounds. Qualita- 

tively the rkzrcurial-carbodiimide reaction resembles the reaction occurring 

between these organomercury reagents and triphenylphosphine (9) , tiich also 



proceeds very rapidly. The reaction of phenyl(b-dlchlorthyl)mercury 

with cyclooctene does not involve a bimolecular reaction betusen mercurial 

ana olefin(lO). However, we suggest that stronger nuckophiles than 

simple olefins may react directlywiththe mercurialinabfmolecular 

reaction tith a transition state resembling that suggtsted for the iodo- 

methylzinc iodide-olefin reaction by Siansons et al. (lq In the case of -- 

the very rapid mercurial-carbodiimide reaction a course as outlined below 

could be followed. 

CdkHg;---p wdk;--;“p 

c&&gcC~Er + RN=c=NR - Cl%,1 or cl;@1 

F&C=hR 
S&YY=m 

Fui=cC~ + RNSC 

A similar course appears to be followed in the reaction of azohensene 

with phenyl(b-dichloromsthyl)mercury, since N-phenyldIchloroazothine was 

the principal product isolated. (12) 

The cleavage reaction observed in the present study bears a striking 

resemblance to the decomposition of 1-t_butyl-j,j-pentsmethyleneasiridinone (13) 

wfiich is believed to proceed via an intermediate oxirane. - 

O=C-N-C(CH& 

6 --) 6 + (C&)&mNEC 
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