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RELATIVEREACl'IVITIESOFo(-SUBSTITUTEDSENZYL 
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TRIC~RADICAL 

By B. L. liuang and Kheng H. be 
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(Received 30 March 1565) 

Abstractionof bensylic hydrogenatoms Qyatomic bromine (fromCbroam 

succiniaide)~ndtgrthetrichloroathyl~dical, fmmbenzyl s&b1 

ether (I,B- H)andbemaldehyde dimsthylacetal (I,R- 0%) has 

recently teen shown1 to proceed by the follwzlng nmchanism:- 

Ph.CHR.(Olb) + Br* (or4C13) + Ph.k(OMs) + HBr (or CHCl$ 

(I) 

Ph.k(CMs) + Sr2 (or BrCCL.$ e Ph.CRBr.@le) + Br* (or *CC+) 

Ph.CRBr.(OMe) -+ Ph.CO.B+ MsBr 

We have nownaasuredthe relative rates ofsbetraction, by the above 

radicals, for a series of O(-substituted bensyl methyl ethers 

(I, R I H, COOMe, Ph, and PlsO), and of dibemyl ether. The method 

adopted differs fromthatemployedbyotherwoxkers 2-4 for 

aromatichydrocarbons in that (a)the results am bsedonanalysia 

of the reaction products, rather than that of the unchanged 

starting materials, and (b) the reference standard used is ethyl- 

bsnsem,Michis comparakite in reactivitywithmostofthe 

1513 
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substrates investigated. A comparisonbetweenethylbenzene and 

toluene then relates the mactivity of the various systems to toluene, 

taken as unity. (See Table I and II). In the case of bromination 

with &bromauccinimide, the yield of products in every case 

amounted to at least 95%; in the case of bromDtrichlorometham the 

maction 'was terminated after 15 - 3& of the substrates had 

matted. 

Compringwith data almadyknovm for N-bmmosuccininide, the 

mlative reactivity of 15.2 for ethylbenzene: toluens (Table I) is 

in good ajgmemnt with those of 15.8 and lA.2 recorded by Walling 

2 
et.al., andbyRussellandDesmnd3, mspectively. Similarly, 

the reactivity per molecule, relative to toluene, of 35 for bemyl 

methyl ether (Table II) accords with that of 39 reported by Lovins 

andcworkem. 5 An-thermom,the factthatatomic bromim andthe 

trichlorom.thyl radical ham much the sam selectivity, as 

evidenced by the results now obtained, corroborates earlier findings. 6 

In a recent study,lb by application of the haavmtt equation, 

of polar effects in hydrogen-abstraction from cc-substituted toluenes, 

ws have drawn attention to a consistent mlatiomhip between the 

e 
-valws and the relative mactivities. Elaboration of this 

obsemation however, was hempemd by ths fact that the reactivity 

values available wem limited in number and wem often deteminsd 

under different experimental conditiona. Ihe mlative reactivity 

data mw obtained, under identical conditions, allw a systematic study 

to be mde of the mlationshipmentionedabove. Work in this dim&ion 

is in progmss. 
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