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Isomerization of carbodiimides 2 into cyanamides a constitutes a new 

molecular rearrangement reminiscent of the thermal (1) and photoohemioel (2) 

isomerization of ketenimines into nitriles. Table I summarizes our results on 

the photoisomerization L+ z. Phenylbenzyloyenamide, m.p. and mixture m.p. 

59-60°, also has been detected in trace amount after pyrolysis of N-phenyl-Nl- 

benzylcarbodilmide at 260~ for 7 hours in diphengl ether. Its i.r. and n.m.r. 

absorption were each identical with authentic spectra. 
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The photoreactions in dilute degassed dioxane wsre run in quarts tubes 

under oxygen free nitrogen in a Rayon& Reactor with irradiation from 16 lamps 

(2537A). The formation of diphengloganamide during photolysis of dlphenyloar- 

bodiimide is assumed; however, this product has not been detected. By separate 

experiment it was found that diphenylcganamlde under almile? irradiation under- 

goes rapid decomposition into unknown produote. Irradiation of dloyolohsxgl~ 

carbodiimide by a high-pressure Hanovia immersLon lamp (100 w) for 7 hours 

produced dioyclohexylcganamide In nearly the same yield as that reported in 

Table I. 

Each product G was identified by melting-point, by identical oomparison of 

both n.m.r. and 1.r. spectra with authentic spectra, and by glc retention times 

which were identical with those for authentio material. The amount Of each Un- 

reacted carbodiimide after photolysis was determined by quantitative hydrolysis 
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in 3N hydrochloric acid at 25* to the known urea derivative III (see Table I). 

Under these conditions the cyanamides were unreactive. 

I HC1 

Ho0 
> RNHCONHR' 

III 

Conceivabig cyanamide formation may result from either bond-cleavage 

radical recombination within the solvent cage or an intramolecular cyclic 

and 

re- 

organization of o and fi electrons. Either process may account for the appar- 

ent absence of formation of Rz, Re', (RNCN),, (Rs'NCN),, &NCR end RPfNCW and 

Is not inoonsistent with the failure of irradiation in the presence of aceto- 

phenone to reveal a photosensitization effect for the rearrangement. 

TABLR I 

Photoisomerization of Carbodiimides I into Cyanamides a 

cone. 
m/l 

irradiation 
t i.me I 

36 hr. 
I 

36 hr. 
I 

80 hr. 
I 

1 week 

;ield (5) ! 0 j 13.8 1 2.0 1 11.0 

unrescted I 
(CI I 82 I 2.6 I 33 I 92 
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