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It has been shown that tetrafluorobenzyne reacts with benzene and all@Ienzenes to 

give only 2 +4 - cycloadducts (tetraflucrobenzobicyclo[2.2.2]octatriene.z) in high yield. 
2 

In contrast to these results, we have found that (the parent) Benzyne is much less selec- 

tive and reacts with toluene to give o-benzylbiphenyl (L) and diphenylmethane (2) in addi- 

tion to the 2 + 4 - cycloadducts. Ethylbenzene, cumene, and mesitylene reacted with benzyne 

in a similar manner while t-butylbenzene gave only the two cycloaddition isomers.3 The 

yields and product canpositions from reaction of benzyne with alkylbenzenes are presented 

in the table. 4 

Products from Reaction of Benzyne with Alkylbenzenes 

R-C6H5 
a) $ Yieldb) Product Composition 

& & (&pg 

CH3- l3 16 38 45 1 

CH3CH2- 25C) 14 34 20 32 

(CR3)2CB- 18') 22 50 14 14 

(C$)3C- 5 30 70 

l,3,5-(CR3)3 11 50 50 

a) 

b) 

cl 

Reaction conducted in neat toluene, t-butylbenzene, and mesitylene 
(200 ml) at 45". Reactions with ethylbenzene and cumene were carried 
out in 25:75 arene:etnylene chloride solutions (200 ml, 45") in order 
to minimize formation of side products (see footnote c). 
Yield based on benzyne generated frcnn benzenediazonium-2~arbozylate 
(1.0 g., 6.7 nmole). 
Benzyne reaction products from styrene and or-methylstyrene are also 
obtained (11 and 1% yield, respectively). These olefins were found 
to arise via hydrogen abstraction by o-carbozyphenyl cations. 

The isomeric cycloadducts were formed in an essentially statistical ratio of 709, 

very nearly the ratio obtained with tetrafluarobenzyne. 2 Therefore, in this respect benzyne -- 
and its perfluoro derivative are similar. At this point the similarity ends, however. The 
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unexpeoted fcavnationof~~~and the carrespoxniing derivatives franethylbensene, cumene, 

andmeeitylene alearlyshows thatbensyne is capable ofmuchnmre extensive chemistry. 

The fmtion of o-bentylbiphenyl can best bs explained as the result of two success- 

ive 'ens" reactions, the firstexaaW&es everreportedinvolvingbeneyne and an aromatic 

8Ubetrate. This pathmyhaa pxmdence in the extensive number of ene reactions attributed 

tobenaynein the literature5 and is consistentwiththe factthatthe crthoisomeris fM 

axClUei*ely. The mcrre remote possibility thatA%rises fran intermediate formation of 

diphenylw&hane or o+netbylbiphenyl followed by insertion of benayne was ruled out by c,on- 

trol expariments. All attee@s to isolate2 or Mthylbiphenyl (the product of a 1,s 

hydrogen shift on2) were unsuccessful. Apparently,2 is so reactive that it cannot sur- 

vive in the presence of exoess beneyne. 

Diphex@methane and the corresponding ethylbensene and cumene derived products 

(l,l-diphenylethane and 2,24iphe@propane) apparently arise from insertion of bensyne into 

the benaylic C-X bond. The fcxnmtion of these products is especially significant in view 

of the fact that very few insertion reactions of benxyne have ever been reported.5 Al- 

though no definite conclusions regarding the mechanism can be made, no bic~1 m biphenyl 

was detected, thereby providing evidence against the existence of discrete free radical 

intermediates. The lerge increase in yield of insertion prcxiucts from ethylbensene and 

cumene indicates that beneyne acts as an electrophile. 

These weliminary results show that substitution of fluorine for hydrogen dramat- 

ically alters the reactivity of the eryne bond. Further investigations concerning the 

aryne-awlsrene ene and insertion reactions and the effect of substituents on aryne reac- 

tivity will be published at a later date. 
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'Taken in part fran the Ph.D. thesis of John Y. Brinkley, C.W.R.U. 

J. P. N. Brewer, I. F. Eckhard, Ii. Heaney, and B. A. Marples, 5. 

(1964). 

All products were isolated and identified by I.R., nxr, and mass spectral analysis. 

Ccqounds& and2 were further identified by ccmpsrison with authentic samples. 

Densyne generated from o-fluorophenyl-lithium gave identical product ratios from 

ethylbensene and toluene thus providing evidence the phencebenon is preoursor-independent. 

B. 1. Iioffnmn, "Dehydrobensene and Cycloalkynes" Academic Press, New York (l%Y). 


