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Recent articles on stereochemlcal aspects of hydrogen 

abstraction by vinyl radicals (1) prompt us to submit this 

report on the study, meatu&ile having been under way (2), of 

the stereochemical behaviour of styryl radicals in abstraction 

of a halogen atcuu from carbon tetrachlorlde or from brcmo- 

trichloromethane. 

Decomposltlon of dl-trsns-clnnamoyl peroxide In boiling 

carbon tetrachlorlde under nitrogen gave carbon dioxide (15@) 

and $-chlorostyrene (5G$, trans:clsr81:19, as determined by 

gas chromatography (Apiezon Grease L)). Similar experiments 

carried out in bromotrlchloromethane as solvent at the seme 

temperature gave a mixture of trans- and cis-S-bromostyrene 

In a ratio of 86:14. In the seme way dl-cis-clnnamoyl peroxide 

(3) was decomposed and the quantities of chloro- and bromo- 

styrenes formed were determined. The results are summarlsed 

ln the table. 

The hcmolytlc nature of the decQopositlon of these per- 

oxides 1s apparent; the point to be considered Is the stereo- 
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Ratio of trans- to cis-Halogenostyrene formed from Styryl 
Radlcala in Carbon Tetrachloride or in Bromotrlchloromethane 

Source of radicals p-Chlorostyrene p-Brmostyrene 
trsns cis tram cis 

Di-trans-clnnemoyl peroxide 81 19 e6 14 

M-cis-cinnamoyl peroxide 82 18 73 27 

aheunlstry of styryl radicals thus produced. Separate experi- 

ments showed that +shloro- and (5bromo-styrene do not undergo 

@Is-trans isomerizatlon under the present experimental condl- 

tions. Coumarin (21$) was found in the decomposit'on of di- 

ols-cinnamoyl peroxide in either of the two solvents used, but 

not in the experiments with the trans peroxfde; further, the 

ois peroxide Save cls-cinnamic acid, but not trans-oinnamic 

aaid. These findings demonstrate that In the homolysis of the 

01s and trans peroxide no geometrical lsaerization takes place 

between the original peroxides as well as between the cis- 

and trans-clnnsmoyloxy radical produced from them. 

The cls-clnnamoyloxy radical reacts in three ways: 

1) decomposition giving styryl radicals and carbon dioxide, 

2) formation of coumarin, the benzene nucleus being attacked 

intramolecularly by the carbonyloxy Sroup situated very close 

to it, and j) formation of cis-cinnamic acid by abstraction of 

a hydrogen atom. The trans-cinnamoyloxy radical reacts simi- 

larly except for the formation of coumarin. The styryl radl- 

cal, >;hether it is derived from either the cis or the trans 

peroxide, abstracts a chlorine atom from carbon tetrachloride 

to give the ssmo mixture of cis- and trsns-p-chlorostgrene. 

This fact indicates that either 1) an equilibrium is quickly 

established between the cis- and trans-styryl radical, in which 
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the odd electron occupies an sp2 ebrid orbital, before they 

abstract a ohlorlne atom, or 2) a oammon lntem4diate radioal 

of linear configuration alone is Involved, in nh.leh th4 hy- 

bridization has undergone change from sp2 to sp at the radical 

centre of styryl radicals. The latter possibility, houever, is 

ruled out sinas in bromotriohloromethane the ratio of the cls- 

and trsns-bromostyrene formd is different betwen the szperl- 

nmnts with the 01s or tram peroxide. Assuming therefore that 

the first posslbillty is the oas4 and using the relevant equl- 

llbrium end rate constants show in the sohem below, th4 ratio 

of the trsns- to cis-p-ohlorostyrene 

lwLt&=4.4. In the absence or 4ny 
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formd is expressed as 

svidenaa avallable for 

++ p;c=cf 
al 

a4sessmnt of the equU.lbrium oonstant IC, thlr value may be 

asrumed to b4 about tity, sinoe ft doe8 not rean that the 

sterio effeot caused by the odd electron Is slgnlfloantly 

different between the two iscnaerlo radloals. Then, kt/ko will 

be about 4.4, i.e., the tram-atyryl radloel l bstraots a 

ohlorlne atan about four times as fast as the 018 radioal doer, 

evidently -eating tit in th4 ois radio81 the phony1 group 

places sterio hindrams against the abstraction mm&ion. 

'the rnot that the ratio (86:14) of the tram- to ois-& 

bromostyreno fonaed from the tram peroxide Is larger, tier4as 

the oormspondlng ratio (73:27) for the 01s peroxide, mallor, 
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than the ratio (81:19), in which 

am Invariably formed, Indicates 

the laomerlc P-chlorostyrenes 

that, contrary to the case In 

carbon tetrachlorlde the abstraction by the styryl radical of 

l brcmlne atom from bromotrlchloromethane cqetes with the 

rapid cls-tram lscmerlcatlon between the lscmerlc styryl radl- 

mls, although the latter rate seems to be still much higher. 

ms concluelon 1s to be expected on account of the weakness of 

fbu C-Rr bond in oarmparlson with the C-Cl bond and la In keep- 

% with the fact that the homolytlc addition of bromotrlchlo- 

ramethane to olerlns takes place much more readily then that 

of oarbon tetracporlde and without formation of appreolable 

Quantity of telomerlo products (4). 

Althougbthe present experImenta results eliminate the 

801s Involvement of the linear-type styryl radical aa lnter- 

wdlate radloals, wlthout the evidence from electron spin reso- 

name measuraaentr (5) they would not erolude the poaalblllty 

that ths linear radloal may also be involved In a rapid equl- 

librlur with the ols- and tram-et-1 radloals, these three 

meoler abstraotlng a halogen atom at their reapectlve rates. 
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