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Several earlier Investigators have shown that the action of 

strong base8 on benzyllc halides normally does not lead to the 

formation of carbenes.' We wish now to present evidence demon- 

strating that under certain condltlons phenylcarbene can be 

a-elimination from benzylchlorlde. 

I-ButylllthUm In ether was slowly added to a solution of 

benzylchloride in excess cyclohexene at 11)". Separation of the 

reaction mixture by dlstlllatlon and subsequent chromatography 

gave 14”/, of 7-phenylblcyclo(4.1.O)heptane (I) (anal. found: C 

90.66; H 9.48), lg'/,, of 3-benzylcyclohexene (II) (anal. found: 

c 30.70; H 9.43), 14"/, of 1,2dlphenylethane (III) and s"/o 

of wlbenzene (IV). Structures of I and II have been confimed 

by chemical and spectral evidence. Thus both compounds are reduced 

1 L Se Kharasch, W. Nudenberg and E. K. Fields, J. AIL Chm. 

sot. 66, 1276 (1944); LO A. Plnck awl 0. E. Hibert, Ibid. 

z 3F(l946); C. R. Rauser, W. R. Brasen, P. s. sker 
z W. Kantor arxl A. E. Erodbag, s. 78, 1653 (19%) l - 
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catalytically to benzylcycllohexane. The lnf?ared cJpectrum of II 

exhibits double bond stretou vibration at 1655 cm” and the 

nuclear magnetic reeonance (n.m.r.) spectrum reveals the presence 

of two oleflnlo protone (broad peak at 47 c.p.8. relative to ex- 

ternal benzene at 40 m.c.). Likewise, the attachment of the benzyl 

group at the 3 position of the cyclohexane ring la evident from 

the n.m.r. epectrum which shows reeonance of 3 allyllc protons. 

Both infrared and n.m.r. spectra of I provide no evidence for double 

botis and are consistent with the cyalopropane etructure. The 

two possible stereolsomere of I, eplmerla at carbon atom 7, are 

both formed and the n.m.r. spectrum of the mixture shows two bands 

with a ratio of lntegra&d intensities of lr2 attributed to the 

phenyl protona of the Isomers. Repeated chromatography resulted 

In partial separation of the eplmers as evidenced by different 

intensity ratios of these bands ln the spectra of the various 

chromatograpfiy fractions. 

!Fhe presence of I among the reaction products la interpreted 

as evidence for the formation of phenyloarbene. The mechanlam of 

the formation of II needs some further study, although It 1s etrong- 

ly auspeoted that phewlcarbene 8erves a8 precursor to this product 

a8 well. However, at thla point It cannot be decided whether II 

originsteE from an apparently selective ln8ertlon of the carbene 

lnto the allyllc carbon-mgen bards or is a product of a con- 

recutlve rearrangement of I. 
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1,2-Riphenylethme (III) had previously been isolated 8s 

merjor product Roar. the reaction UP bensylchloride with but~ll~t~~.2 

It had been auggeated that this compound was formed 

nretal intercbage leading to butylchloride and bensyllithium. The 

latter wae assumed to couple with excess benzylchlor3.de to give 

III. Thie reaction acheme cannot be upheld in view of our finding 

that only tracee of butylchloride a;lre produced in this reaction 

8s shown by vapor phase chranIatography of the remtlon mixtus?e. 

It appeara ~~1178 liltsfg that III aleo t>rig%nates fro@ phenylcarbene 

2 If. UUmun and A.%. Haubein, J. Am Chem. SUP.. @, 1515 (1944). 
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which by mlde or hydrogen abstraction from the solvent may pro- 

duce phenylmethide Ion or benzyl radical respectively. Both these 

hypothetical lntermedlates can be expected to lead to the observed 

product. This hypothesis la supported by the observation that 

photochemically generated dlphenylsarbene gives rise to the 

formation of the equivalent product, 1,1,2,2-tetraphenylethane.3 

3 w. KlrMo, L. Homer aIxI I¶. IiomaarJa, I(LM. 6l4, 19 (1956). 


